Use of DPP IV inhibitors The specification describes the use of selected DPP |V inhibitors for the
treatment of physiological functional disorders and for reducing the risk of the occurrence of such
5functional disorders in at-risk patient groups. In addition, the use of the above- mentioned DPP IV
inhibitors in conjunction with other active substances is described, by means of which improved
treatment outcomes can be achieved. These applications may be used to prepare corresponding
medicaments. 10 The enzyme DPP-1V, also known by the name CD26, is a serine protease which
promotes the cleaving of dipeptides in proteins with a proline or alanine group at the N-terminal end.
DPP-IV inhibitors thereby influence the pldssaadieétfiigagbvereptides including the peptide GLP-1
and are highly promising molecules for the treatment of diabetes mellitus. 15 Type 1 diabetes mellitus,
which occurs mainly in juveniles under 30 years of age, is categorised as an autoimmune disease.
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Type 1 diabetes mellitus, which occurs mainly in juveniles under 30 years of age, is
categorised as an autoimmune disease. With a corresponding genetic dispesition
and under the influence of various factors, insulitis occurs, followed by destruction of
the B-cells, so that the pancreas is no longer able fo produce much, if any, insulin.

20
Type 2 diabetes mellitus is not categorised 2s an autoimmune disease and manifests
itself in a fasting blood sugar level exceeding 125 mg of glucose per di of plasma; the
measurement of blood glucose values is a standard procedure in routine medical
analysis. Prediabetes is suspected if the fasting blood sugar level exceeds the

25  maximum normal level of 99 mg of glucose per dl of plasma but does not exceed the
threshold of 125 mg of glucose per di of plasma, which is relevant for diabetes. This
is also referred to as pathological fasting glucose (impaired fasting glucose). Another
indication of prediabetes is a disrupted glucose tolerance, i.e. a blood sugar level of
140-198 mg of glucose per dl of plasma 2 hours after taking 75 mg of glucose on an

30 empty stomach within the scope of an oral glucose tolerance test.



In the monitoring of the treatment of diabetes mellitus the HbAlc value, the product of a
non-enzymatic glycation of the haemoglobin B chain, is of exceptional importance. As its formation
depends essentially on the blood sugar level and the 15life time of the erythrocytes the HbA1c in the
sense of a "blood sugar memory" reflects the average blood sugar level of the preceding 4-12 weeks.
Diabetic patients whose HbA1lc level has been well co%frolled over a long time by more |nten5|ve
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followjag chRtaGeliN SR erythrocytes the HbA1G in the sense of a "blood sugar memory"
reflects the average blood sugar level of the preceding 4-12 weeks. Diabstic patients
whose HbA1c level has been well controlled over a long time by more intensive
diabetes treatment (i.e. < 6.5 % of the total haemoglobin in the sample) are
significantly better protected from diabetic microangiopathy. The available

20  treatments for diabetes can give the diabetic an average improvemen{ in their HbA1c

level of the order of 1.0 - 1.5 %. This reduction in the HbA1C level is not sufficient in
all diabeﬁcs to bring them into the desired target range of < 6.5 % and preferably < 6
% HbA1c.

25 Ifinsulin resistance can be detected this is a particularly strong indication of the
presence of the complex metabolic disorder of prediabetes. Thus, it may be that in
order to maintain glucose homoeostasis a person needs 2-3 times as much insulin as
another person. The most certain method of determining insulin resistance is the
euglycaemic-hyperinsulinaemic clamp test. The ratio of insulin fo glucose is

30  determined within the scope of a combined insulin-glucose infusion technique. There
is found to be insulin resistance if the glucose absorption is below the 25th percentile
of the background population investigated (WHO definition). Rather less laborious

than the clamp test are so called minimal models in which, during an intravenous



1) overweight or obesity 152) high blood pressure 3) dyslipidaemia (an altered content o_f total lipids in
the blood) 4) at least one close relative in whom abnormal glucose tolerance or type 2 diabetes has
been diagnosed. Overweight means in this instance that the Body Mass Index (BMI) is betwleen_25
20and 30 kg/m2, the BMI being the quotient of the body weight in kg and the square of the height in
metres. In manifest obesity the BMI is 30 kg/m2 or more. It is immediately apparent, from the above
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in everyday cimical practice to assess insuiin reSIstance Preferab!y, the patient's

triglyceride concentration is used, for example, as increased triglyceride levels

10 correlate significantly with the presence of insulin resistance.

To simply somewhat, in practice it is assumed that people are insulin-resistant if they
have at least 2 of the following characteristics:

1) overweight or obesity
15 2) high biood pressure
3) dyslipidaemia (an altered content of fotal lipids in the blood)
4) at least one close relative in whom abnormal glucose tolerance ortype 2

diabetes has been diagnosed.

Overweight means in this instance that the Body Mass index'(BMi) is between 25
20  and 30 kg/m?, the BMI being the quotient of the body weight in kg and the square of
the height in metres. In manifest obesity the BM! is 30 kg/m? or more.

It is immediately apparent, from the above definition of insulin resistance, that
hypotensive agents are suitable and indicated for treating it if,-among other things,

25 high blood pressure is found in the patient.

A similar indication of prediabetes is if the conditions for metabolic syndrome are met,
the main feature of which is insulin resistance. According to the ATP IHINCEP
Guidelines (Executive Summary of the Third Report of the National Cholesterol

30 Education Program (NCEP) in the Journal of the American Medical Association
285:2486-2497, 2001} metabolic syndrome is present if a patient has at least 3 of the

following characteristics:



10 A triglyceride blood level of more than 150 mg/di also indicates the presence of pre-diabetes. This
suspicion is confirmed by a low blood level for HDL cholesterol. In women, levels below 55 mg per dl
of plasma are regarded as too low while in men levels below 45 mg per di of plasma are regarded as
too low. Triglycerides and HDL 15cholesterol in the blood can also be determined by standard
methods in medical analysis and are described for ex‘émple in Thomas L (Editor): "Labor und

Diagnose”, TH-Books Verlagsgesellschaft mbH, Frankfurt/Main, 2000, A suspicion of prediahetes is
forther confiindi R R TRLAS BocEelTos TR IS A LSRR b S COLeeR A4 e 20
The term gestatimrabdidbS@snchabeiesotpregrameidrdenotes a form of the sugar disease which

develops dyging.pregnancy and USU‘%J ceases again immediately after the birth. Gestational diabetes
is diagnose r)bsr E%‘? eeéﬁ%/d%@tsvih' (g ﬁfied out between the 24th and 28th weeks of pregnancy.

It is usually3 sinible teslest2ionbiekishelDloagidiugantavel is measured one hour after the
administrati%n 3555& of §tlucose solg%mgﬁgis 1 g_’level Is above 140 mg/di, gestational diabetes is
suspected. Fin I'e ) |‘|%) i%rr?ﬁ?g}';eoe ai d’B{) 8tandard glucose tolerance test with 75 g of
glucose. 305}y esghiraiviediasgsbes afupcetgrdl disorder in which an excessively high glucose level
is measured in the blood, either in the fasting state (increased glucose level of 100-125 mg/dl or

diabetic-hypéiglgedieitimleyehofabbillb sypuiictomparaddidteiihehews thatrhabletesisdfesl B6mg/dl,) or in
non-fasting state (elevated,gluc level of >18Q ma/d]). By adreneroic postprandial syndrome
(reactive M A R R R P e S b 0 Rty high

insulin levethé&sgts to a drop in the blood sugar level (hypoglycaemia) caused by an imbalance between
rapidl;(odigested carbohydrates and a high insulin level persisting after a meal. The term diabetic foot
refers to lesions on the foot caused by diabetes mellitus, the 10primary cause of which is a

polyneuropéathyighatecatedgqnet dowhoionmaddbaatd FoetadliaisoritidicAtekiabetioréosrisediEgnmesed by

the occurreg%ebgtfetg{‘pi(f%lgesstij E?ngr‘%sué?)%??%%é‘ %{?’éiﬁg\%gb?c?ég %fv%i!afg?ﬁﬁmgﬂg*]ess'terof. In
women, levels below 55 mg per dl of plasma are regarded as too low while in men
levels below 45 mg per dl of plasma are regarded as too low. Triglycerides and HDL

15 cholesterol in the blood can also be determined by standard methods in medical
analysis and are described for example in Thomas L {Editor): "Labor und Diagnose”,
TH-Books Verlagsgeselischaft mbH, Frankfurt/Main, 2000. A suspicion of
prediabetes is further confirmed if the fasting blood sugar levels also exceed 99 mg
of glucose per dl of plasma.
20

The term gestational diabetes (diabetes of pregnancy) denotes a form of the sugar

disease which develops during pregnancy and usually ceases again immediately
after the birth. Gestational diabetes is diagnosed by a screening test which is carried
out between the 24th and 28th weeks of pregnancy. It is usually é simple test in

25  which the blood sugar level is measured ong hour after the administration of 50 g of
glucose solution. If this 1 h level is above 140 mg/dl, gestational diabetes is
suspected. Final confirmation may be obtained by a standard glucose tolerance test

with 75 g of glucose.

30  Hyperglycaemia describes a functiona! disorder in which an excessively high glucose

level is measured in the blood, either in the fasting state (increased glucose level of

100-125 mg/d! or diabetic-hyperglycaemic level of >125 mg/dl compared with the



The term diabetes-associated ulcer refers to an ulcerous inflammatory skin defect in 15a patient with
diabetes mellitus. A diabetes-associated ulcer is diagnosed by typical anamnesis and physical
examination (e.g. inspection of the foot). The term diabetic hyperlipidaemia is used if a patient with
diabetes mellitus suffers an increase in total cholesterol or, more typically in diabetic
hyperlipidaemia, an 20increase in the plasma triglycenfdes, with or without a reduction in HDL
cholesterol. The term diabeti slipidaemia is used if. the total cholesterol is not raised but the
distribution SPﬁB??-%E%Fé)gE?&%P@@QH%'8|{é?8§ﬂ.£‘.“@1§t65%éc#f?é’ el HHERERYBEQETIEHb0 low
(e.g. <55 mgrdidtr women and <45 mg/di for men). 25 The term heart failure is used if either
subjective symptoms or objective findings indicate an inability of the heart to achieve the necessary
ejection output. Subjective symptoms may be e.g. difficulty breathing under stress or at rest. Objective

findings inclBgedeticidrietiiendiatpyhat dhed e aneordinedoddiase) itk (Caakeed SRaIesEHON
volume), congestion pf the lungs accqrding to X-ray, and/or reduced walking distances. - 6 - Some
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pathoIogicaﬁfggﬁh%gg(fﬁ%&%%y iﬂﬁ%%i?@ge ﬁgﬂ iR Z?yﬁlé%?éﬁ@ﬂ.‘)@t,a@i%@tgﬁﬁésociated ulcer,

diabetic hyperlipidaemia, diabetic dyslipidaemia, newly diagnosed type 1 diabetes (to maintain a

residual secretion of insylin.from the, pancreas), gestational diabetes (diabetes of pregnancy),
hyperglycagfrﬁ . %WM%@HEF%%F%%%%%@ [éaes 9@1%@9%%%%%@%‘%%% 10

These inedipamantsmay alfohiehuied tolesthioe taiskbtaidn bpitgotbaAmeMNequate

metabolic control. A diabetic foot is diagnosed by the occurrence of typical lesions

(e.g. ulcers) in an existing case of diabetes mellitus.

The term diabetes-associated uicer refers to an ulcerous inflammatory skin defect in

15 a patient with diabetes mellitus. A diabetes-associated ulcer is diagnosed by typical

anamnesis and physical examination {e.g. inspection of the foot).

The term diabstic hyperlipidaemia is used if a patient with diabetes mellitus suffers

an increase in total cholesterol or, more typically in diabetic hyperlipidaemia, an

20 increase in the plasma triglycerides, with or without a reduction in HDL cholesterol.

The term diabetic dyslipidaemia is used if the total cholesterol is not raised but the

distribution of HDL- and LDL-cholesterol is altered, i.e. the patient's HDL choiestero'i
level is too low (e.g. <55 mg/di for women and <45 mg/di for men).

25
The term heart failure is used if either subjective symptoms or objective findings
indicate an inability of the heart to achieve the necessary ejection output. Subjective
symptoms may be e.g. difficulty breathing under stress or at rest. Obiective findings
include a reduced ejection output of the hsart according to ultrasound (reduced

30 ejection volume), congestion of the lungs according to X-ray, and/or reduced walking

distances.



patient will suffer an impaired glucose metabolism, an elevated HbA1c value, an impaired fasting
glucose value, manifest type 2 diabetes, a diabetic foot, a diabetes-associated ulcer, diabetic
hyperlipidaemia or diabetic dyslipidaemia, and that in spite 150f the therapy insulin treatment will
become necessary or macrovascular complications will occur. Examples of macrovascuiar
complications of this kind are myocardial infarct, acut® coronary syndrome, unstable angina pectoris,

stable angi toris, ha ic 200r ischaemic stroke, peripheral arterial occlusive disease,
cardiomyona e R B S ST e oS T RIS Sear
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a concentraftbabeftdslfipragadiicyq aiespohdiagrtaladide osgiierpgetpraddizrgdrsesponding
methods of 1cing the vitali secre acity of islets of Langerhans or beta cells by the

nh ty and tion.ca
addition of I§BBW it Yﬁ?&}g?g?ﬁg%% Y gﬁdgg%%a further object of the invention. 5 Finally, the

abovetinentioned inhibitors are suitable for the treatment of various forms of_arthrit_is, but particularly
theumatold AL SheaioBREY IMDIPRTS SE'GEier ATRalsinnia SRR BYE RSB e
patient will suffer an impaired glucose metabolism, an elevated HbA1¢ value, an
impaired fasting glucose value, ménifest type 2 diabetes, a diabetic foot, a diabetes-
associated ulcer, diabetic hyperlipidaemia or diabetic dysiipidaemia, and that in spite
15 of the therapy insulin treatment will become necessary or macrovascular |

complications will occur.

Examples of macrovascular complications of this kind are myocardial infarct, acute
coronary syndrome, unstable angina pectoris, stable angina pectoris, haemorrhagic
20  orischaemic stroke, peripheral arterial occlusive disease, cardiomyopathy, left heart
insufficiency, right heart insufficiency, global heart insufficiency, heart rhythm
disorders and vascular restenosis. These macrovascular complications are known to

the skilled man and described in detail in the standard textbooks.

25  In addition the substances are suitable for enhancing the vitality and secretion
capacity of cells after the transplanting of islets of Langerhans or beta cells, and
thereby ensuring a favourable outcome aﬁertrahsplantation. The substances may
also be used during the isolation and transplantation phase of islets of Langerhans or
beta celis, by adding the specified substances to the conventional isolation or storage

30  medium in a suitable concentration of 1 nmolfl to 1 umol/l, preferably in a |
concentration of 1 nmol/l to 100 nmol/l. This resuits in an improvement in the quality
of the material to be transplanted. An improvement in quality is obtained particularly

in combination with added amounts of GLP-1 (glucagon like peptide 1), preferably in



O NN or formula (I) 15 wherein RI denotes ([1,5)naphthyridin-2-yl)methyl, (quinazolin-2-yl)methyl,
(quinoxalin-6-yl)methyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl,
(3-cyanoquinolin-2-yl)methyl, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2-yl)methyl, or
(4,6-dimethyl-pyrimidin-2-yl)methyl and R2 denotes 3-(R)-amino-piperidin-1 -yl, (2-
20amino-2-methyl- propyl) methylamino or (2-(S)-aminfo=propyl)- rnethylamino Particularly preferred

DPP 1V inhiRitqr L o n ds and the thera tically active salts thereof
25*1-[(4-me %0311%%%50 in- ﬁ%gﬂcﬁ[ﬂp}?w gﬁ?/'ffef??%q}% le QYY) FraRfipedia and
piperidin-1- mmm@:m&tﬁbﬁéﬁﬁ/@mﬁéﬁ&xﬁmﬁlM%H@é@d secretion capacity of islets of

L e A e AR S R T TopBs e
1- [(qU|nazoIfnr24§'r)ntaﬁn)§1I§>Bthmﬂmyénﬁe(r2 butyn-1-y1)-84(R)-3-amino-piperidin-1- y1)-xanthine (cf. WO
2004/018468, Example 2(80)):
2-((R)-3-amino-piperidin-1-y1)-3-(but-2-yny1)-5-(4-methyl-quinazolin-2-ylmethyl)-
3.5-dihydro-fimiglhz dfxe R odpgricazitichen MJM@SZ@EM@WI&X@@D@aﬁ@ﬂ @f various forms

of arthritis, but particularly rheumatoid arthritis.

DPP IV inhibitors selected according to the present invention can be described by
10 formula (1)

O ==
J )Rz ()
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|
or formula (1)
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N>_/ ()
Rr2
N/

R1

15
wherein R1 denotes ({1,5]naphthyridin-2-ylymethyl, (quinazolin-2-yl)methyl,
(quinoxalin-6-yl)methyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3—€:yano-
quinoiin-2-yl)methyl, (3-cyano-pyridin-2-ylymethyl, (4-methyl-pyrimidin-2-ymethyl, or
(4,6-dimethyl-pyrimidin-2-yi)methyl and R2 denotes 3-(R)-amino-piperidin-1 -yl, {2-
20 amino-2-methyl-propyl}-methyiamino or (2-(S)-amino-propyl)-methylamino.

Particularly preferred DPP 1V inhibitors are the following compounds and the
therapeutically active salts thereof

25 = 1-[(4-methyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
piperidin-1-yl}-xanthine (cf. WO 2004/018468, Example 2(142):



IN -9 -
1-[(3-cyano-quinolin-2-Amethy11-3-methy1-7-(2-butyn-1-y1)-84(R)-3-aminopiperidin-111)-xanthine (cf.
WO 20051085246, Example 1(30)):
1-(2-cyano-benzyl)-3-methyl-7-(2-butyn-1-y1)-84(R)-3-amino-piperidin-1-y1)- xanthine (cf. WO

2005/085246, Example 1(39)): -8
101-[(4-methyl-quinazolin-2-yOmethyl]-3-methy1-7-(2-butyn-1-y0-8-[(S)-(2-amino-
propyl)-methylaminokxanthine (cf.(WO 20 9, Example 2(4)): ONNON

1-[(3-cyano-pyridin-2-

ili -"H-

e 1-{({[1,5]naphthyridin-2-yl)methy{}-3-methyl-7-(2-butyn-1-y)}-8~(( R)-3-amino-
piperidin-1-yt)-xanthine (cf. WO 2004/018468, Exampie 2(252)):

)(gmethyl]-:%- ethyl-7-(2-butyn-1-y1)-84(R)-3-amino15piperidin-1-yl)-xanthine
N

pleN B2y Ng-_
N
O)\N N/ Q

| N

o) e '
sepSr- 0N
| y N |
AT L)

5 | N

¢ 1-{(quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y}-8~(( R}-3-amino-piperidin-1-
yl)-xanthine (cf. WO 2004/0184868, Example 2(80)):

\

=

10
*  2-((R)-3-amino-piperidin-1-yl)-3-(but-2-ynyl}-5-(4-methyl-quinazolin-2-ylmethyl)-
3.5-dihydro-imidazo[4,5-d]pyridazin-4-on (cf. WO 2004/050658, Example 136):

N
%f/\;?j | N/>—N

=N N N

15 o 1-{(4-methyl-quinazolin-2-yl)methyl]-3-methyi-7-(2-butyn-1-yi}-8-[(2-amino-2-
methyl-propyl)-methylaminol-xanthine (cf. WO 2008/029769, Exampie 2(1)):



NNI/NONN
1-[(4-methyl-pyrimidin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-aminopiperidin-1-y1)-xanthine
(cf. WO 2005/085246, Example 1(81)): 5 '
1-[(4,6-dimethyl-pyrimidin-2-y|)methylj-3-methyl-'7-(2_-Qu_tyn-1-y1)-8-((R)-3-aminopiperidin-1-y1)-xanthin
e (cf. WO 2005/085246, Example 1(82)):
1-1(guinoxalin-6-yOmethy11-3-methy1-7-g5£#%;yl)-8-((l?)-3-amino-piperidin-l- y1l)-xanthine (cf.
WO 2005/085246, Example 1(83)y NN I/ e DPP IV inhibitors are distinguished from structurally
comparable DPP IV igfibitars, as they coy bine exceptional potency and a long-lasting effect with

favourable gharmacological prdberties; re eptor/selectivity and a favourable side-effect profile or bring
about unexpgcted therapeutic advant eéor itlorovepents when combined with other pharmaceutical
active substanees. Thelr preparatiqh is didclosed publications mentioned. 5

e 1-[(3-cyano-quinolin-2-yhmethyll-3-methyi-7-(2-butyn-1-y1)-8-(( R)-3-amino-
piperidin-1-yl)-xanthine (cf. WO 2005/085246, Example 1(3C)):
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e 1-(2-cyano-benzyl)-3-methyl-7-(2-butyn-1-y)-8-(( R)-3-amino-piperidin-1-yi)-
xanthine {cf. WO 2005/0852486, Example 1(39)): '
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10 o ’F-[(4—methyl-quinazoiin~2~yl)methy[]—3—methy!»?~(2»butyn~?—yi)—8—[(S)—(2—amino~
propyi}-methylamino]-xanthine (cf. WO 2006/029769, Example 2(4)):
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e 1-[(3-cyano-pyridin-2-yl)methyi]-3-methyl-7-(2-butyn-1-y1)-8~-(( R)-3-amino-
15 piperidin-1-yl)-xanthine (cf. WO 2005/085248, Example 1(52)):



As different metabolic functional disorders often occur simultaneously, it is quite often indicated to
combine a number of different active principles with one another. Thus, depending on the functional
disorders diagnosed, improved treatment outcomes may be obtained if a DPP IV inhibitor is combined
with an active substance selected from 10 among the,ather antidiabetic substances, especially active
substances that lower the blood sugar level or the Iif)i?j evel in the blood, raise the HDL level in the
blood, lower blggd pressure or are indicated in the treatment of atherosclerosis or obesity. The dosage
required of the_| PP 1V inhibitors when administered intravenously is 15 0.1 mg to 10 mg, preferably
. 0.25 mg to 5 mg, and when dminisﬂyefeﬂfoﬂ; 0.5 mg to 100 mg, preferably 2.5 mg to 50 mg, in each
' ﬁpose the compounds, optionally in combination with another active
ith on&_or more inert conventional carriers and/or diluents,
icrocpystalline cellulose, 20magnesium stearate,
Twater, water/ethanol, water/glycerol, water/sorbitol,
water/polyethyleneglycol, pr¢pylene-glycol, cetylgtearylalcohol, carboxymethylicellulose or fatty
substances such as hard fat or suitable mixtures thereof, to form conventional galenic preparations
such as tablets, coated tablets, capsules, powders, suspensions or suppositories. 25 The DPP IV

inhibitors according,to the invention.are thus prepared by the skilled man using permitted formulation
excipients as des"rlgfﬁg}?r} V@%yﬁm'amgﬁh'x){lﬁ%@“ 'Qﬁ%%\gi-(ﬂ&é Ve 'd'iﬁhéf?l@bﬁiag?g,‘%arriers,
fillers, lubricantpifievidagents, caystatis ationveiackpiss sisistaaranisisatailisers, colourings, pH

regulators, 30surfactants and emulsifiers. - 12 - Examples of suitable diluents include cellulose

powder, calcium hydrogen ﬁhosphe?(e'é;'@/ml, (low-substituted) hydroxypropylcellulose, mannitol,
pregelatinised Narch or xylitpl. SExamples of suitable binders include copolymers of vinylpyrrolidone

with other vi prati ne), hydroxypropylmethylcellulose (HPMC),

lubricants include talc, polyethyleneglycol, calcium
behenate, calciym stearate, pydrogenated castdy oil or magnesium stearate. Examples of suitable
disinte§rants include maize starch or crospovidone.

¢ 1-[(4,6-dimethyl-pyrimidin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1}-8-(( R)-3-amino-
piperidin-1-yl)-xanthine (cf. WO 2005/085246, Exampie 1(82)):

i

e 1-[(quinoxalin-6-yl)methyl}-3-methy!-7-(2-butyn-1-y1)}-8-((R)-3-amino-piperidin-1-
yl)-xanthine (cf. WO 2005/085246, Example 1(83)):
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15 These DPP IV inhibitors are distinguished from structurally comparable DPP iV

inhibitors, as they combine exceptional potency and a long-lasting sffect with



15Suitable methods of preparing pharmaceutical formulations of the DPP 1V inhibitors according to the
invention are Direct tabletting of the active substance in powder mixtures with suitable tabletting
excipients; Granulation with suitable excipients and subsequent mixing with suitable 20excipients
and subsequent tabletting as well as film coating; or , _packing of powder mixtures or granules into
capsules. Suitable granulation methods are wet granulation in the intensive mixer followed by fluidised

bed drying; Zyanemat a0y ida 3zt R IrRBUANP SRl AB5ARUALRR (88 BYjtaller

compaction) with suitable excipients and subsequent tabletting or packing into capsules. 30 The DPP
IV inhibitorsShastipidtepiovins Apaopexpsasdan triepeuta sduaotageaciieBimaamerls by means

of which IR LSGIRER\S A IRERTCL U EARORECeRen) A iten o5 o

free combination of the substances or in the form of a fixed combination, for example in a tablet or
capsule. Phaigaisagivaihe pablisphnnatossérmed combination partner needed for this may either be
obtainegl commercially as pharmaceutical compositions or may be formulated by the skilled man using
conventional methods. The active substances which may be obtained commercially as pharmaceutical

compositiorfsSHETaERRYIReiaRAGfisteir Blaissimemefinpestisirexianseunyhd iktoiteratienhat
appears anm&%é@%F&eF%&i?é%‘éh%é?%ﬁ%%?éﬁ@éef%@gﬂrﬁfiH&W’Bﬁ%‘;ﬁﬁ%é@%ﬂ%, orin

the annually updated compilation of manufacturers’ information on'prescription drugs known as the
"PhysicianstBeardigasnbe furstinam slise sfeptdirtnarscoimmnaren paseesioterriemmimy

sulphorylurgas,Bushére pibeREamifip SRR, AL GRlF 4 dlnikdsstiandion. AihgnHafe and

gliclazide; nateglinide; re&%glinide; thiazolidinediones such as rosiglitazone and pioglitazone; PPAR

gamnid modinarssRaaings aridipRaliesy Paiameepmeneagdyisesvach hsta)EB2ER); PPRIAgamma
antagonistsyBEARGAMBAR e lipid level in the blood, raise the HDL level in the blood, lower

blood pressure or are indicated in the treatment of atherosclerosis or obesity.

The dosage required of the DPP [V inhibitors when administered intravenously is

15 0.1 mg to 10 mg, preferably 0.25 mg to & mg, and when administered orally 0.5 mg to
100 mg, preferably 2.5 mg to 50 mg, in each case 1 1o 4 times a day. For this
purpose the compounds, optionally in combination with another active substance,
may be formulated together with one or more inert conventional carriers and/or
diluents, e.g. with maize starch, lactose, glucose, microcrystalline cellulose,

20 magnesium stearate, polyvinylpyrrolidone, citric acid, tartaric acid, water,
water/ethanol, water/glycerol, water/sorbitol, water/polysthyleneglycol, propylene-
glycol, cetylstearylalcohol, carboxymethylcelluiose or fatty substances such as hard
fat or suitable mixtures thereof, to form conventional gaienic preparations such as |
tablets, coated tablets, capsules, powders, suspensions or suppositories.

25 |
The DPP 1V inhibitors according to the invention are thus prepared by the skilled man
using permitted formulation excipients. as described in the prior art. Examples of
such excipients are diluents, binders, cariers, fillers, lubricants, flow agents,
crystaliisation retardants, disintegrants, solubilisers, colourings, pH regulators,

30 surfactants and emuisifiers.



15modulators such as tesaglitazar, muraglitazar and KRP297; PPAR- gamma/alpha/delta modulators;
AMPK-activators such as AICAR; acetyl-CoA carboxylase (ACC1 and ACC?2) inhibitors;
diacylglycerol-acetyltransferase (DGAT) inhibitors; pancreatic beta cell GCRP agonists such as
SMT3-receptor-agonists and GPR119; 111&-FISD-inT'g)jtors; FGF19 agonists or analogues;
alpha-glucosidase 20blockers such as acarbose, voglibose and miglitol; alpha2-antagonists; insulin

and insulin eRaIRBHASSTUGH: 5|0 WMAhIBSHILdBSHINSRE p BIFHAR %éiﬂﬂwﬁ%%%ﬁ“ 'HB%Pﬁé%eNPH

insulin, insulin detemir, insulin zinc suspension and insulin glargin; Gastric in ry Peptide (GIP);
pramlintide SBHYIP b BYrdbsttv sty disxgesy srlvies & maoimial, Jeeaaatiniprerstamnas

KGT-lZSl;,&phl@'Q;"tors of 25protein tyrosine-phosphatase; inhibitors of glucose-6-phosphatase;
fructose-1,6- bisphosphatase modulators; glycogen phosphorylase modulators; glucagon receptor
antagonists; phosphoenolpyruvatecarboxykinase (PEPCK) inhibitors; pyruvate dehydrogenasekinase

(PDK) inhibitesh inaibi sk BDGF1 inase (cf.
P A s o e e ol i Bl v
glucokinasélpelyaliies (prievicerriubysre vyaramveaaidecivinead HP o had reprvpegeykinase

inhibitors; ipRibi %—g in= ining ANAsitol 5- t (SH ; IKK
inhibitors S%&mgg%gﬁggse salicy a?eyr};r%(aNB@%nﬁ&tors ; %Eoge%@%tﬁﬁﬁ ’?5 ‘ﬁﬁ%libitors; beta
3 agonists SHEsHEeGhYEFreRYYURY IR lsaBegron, talibegron, N5984, GRC-1087, rafabegron,
FMP825; aldosereductase inhibitors such as AS 3201, zenarestat, fidarestat, epalrestat, ranirestat,
NZ-314, CP-744809, and CT-112; SGLT-1 or SGLT-2 inhibitors; KV 1.3 channel inhibitors; GPR40
modul&torsEseiREs AhRMiRRIeddiRica iR My Hits I alndrstveiDEPayiyeRlbrelsiuMIBRherBte,

20051261308, 5P 0RSIASSARMSAOREASSER HS 2HORIRASHRD Ak 1F 2005/170939. A

representative example of an 1111-HSD1-inhibitor is the compound:

Examples of suitable disintegrants include maize starch or crospovidone.

15 Suitable methods of preparing pharmaceutical formulations of the DPP 1V inhibitors
according to the invention are
« Direct tabletting of the active substance in powder mixiures with suitable
tabletting excipients;
e Granulation with suitable excipients and subsequent mixing with suitable
20 excipients and subsequent tabletting as well as film coating; or

s  packing of powder mixtures or granules into capsules.

Suitable granulation methods are

-« wet granulation in the intensive mixer followed by fluidised bed drying;
25« one-pot granulation;

¢ fluidised bed granulation; or _

« dry granulation (e.g. By roller compaction) with suitable excipients and

subsequent tabletting or packing into capsules.

30 The DPP IV inhibitors mentioned above may also be used in conjunction with other
actlive substances, by means of which improved treatment results can be obtained.
Such a combined treatment may be given as a free combination of the substances or

in the form of a fixed combination, for example in a tablet or capsule. Pharmaceutical



5 and the salts thereof. Examples of glycogen phosphorylase modulators are described in WO
2006/126695, WO 2006/082401, WO 2006/082400, WO 2006/059165, 10 WO 2006/059164, WO
2006/059163, WO 2006/056815, WO 2006/055463, WO 2006/055462, WO 2006/055435, WO
2006/053274, WO 2006/052722, WO 2005/085245, WO 2005/085194, WO 2005/073231, WO
2005/073230, WO 2005/073229, WO 2005/067932; Wo 2005/020987, WO 2005/020986, WO

20051012247 U85 D00 A A S S G oA b T HBS B0 wo
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ok e e ot o091 W 200 Ior686, WO
2007100704 0 U0 100 FB AL WS- 2o0IBYCHO S0 AHBEA LY S0 6B, WO
2007/006768hyedda0s) [RE07RW@2066/125958, WO 2006/112549, WO 2006/059163, 5 WO
2006/058923, WO 2006/049304, WO 2006/040529, WO 2006/040528, W02006/016194, WO
2006/016178, WO 2006/016174, W02005/121110, WO 2005/103021, WO 2005/095418, WO
2005m54ﬂgamta905maﬁaaewm@ﬁbmmwwaigg@;ggggga;m&giaggg%sﬁﬁwo
20051046135 Y10 S0B e P SBoR bR R 8 Sob R ot e SRR R3ee WO
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agonists such as Gl 262570; PPAR-gamma antagonists; PPAR-gamma/alpha

15 modulators such as tesaglitazar, muraglitazar and KRP297; PPAR-
gamma/alpha/delta modulators; AMPK-activators such as AICAR: acetyl-CoA
carboxylase (ACC1 and ACC2) inhibitors; diacylglycerol-acetyltransferase (DGAT)
inhibitors; pancreatic beta cell GCRP agonists such as SMT3-receptor-agonists and
GPR119; 118-HSD-inhibitors; FGF 19 agonists or analogues; alpha-glucosidase

20 blockers such as acarbose, vogiibose and miglitol; alpha2-antagonists; insulin and
insulin analogues such as human insulin, insulin lispro, insulin glusilin, r-DNA-
insulinaspart, NPH insulin, insulin detemir, insulin zinc suspension and insulin
gtargin; Gastric inhibitory Pe;ﬁtide (GIP); pramiintide; amylin or GLP-1 and GLP-1
analogues such as Exendin-4; SGLT2-inhibitors such as KGT-1251; inhibitors of

25  protein tyrosine-phosphatase; inhibitors of glucose-8-phosphatase; fructose-1,6-
bisphosphatase modulators; glycogen phosphorylase modulators; glucagon receptor
antagonists; phosphoenolpyruvatecarboxykinase (PEPCK) inhibitors; pyruvate
dehydrogenasekinase (PDK) inhibitors; inhibitors of tyrosine-kinases (50 mg to
600 mg) such as PDGF-receptor-kinase (cf. EP-A-564409, WO 98/35958, US

30 5093330, WO 2004/005281, and WO 2006/041976); glucokinase/regulatory protein
modulators incl. glucokinase activators; glycogen synthase kinase inhibiiors;
inhibitors of the SH2-domain-containing inositol 5-phosphatase type 2 (SHIP2) ; IKK
inhibitors such as high-dose salicylate ; JNK1 inhibitors ; protein kinase C-theta



15 WO 2002/048106, WO 2002/046173, WO 2002/014312, WO 2002/008209, WO 2001/085707, WO

2001/085706, WO 2001/083478, WO 2001/083465, WO 2001/044216, and WO 2000/058293

Representative examples of glucokinase-activators are the compounds 0 wherein G1 denotes

- cyclopropyl or cyclobutyl and G2 denotes 5-f|uoro-thi{;1 ol-2-yl, 1- methyl1-1H-pyrazol-3-yl, or
pyrazin-2-y1; and - 17 - wherein G3 denotes methyl'Gr ethyl and G4 denotes thiazol-2-yl,

pofpuhdmdl s ke e S A G e S s Sl
WO 2006/0@@8;2,1@3%mamrmmﬁsmme%w@ao%/@mawpwajzb@@/mgi%@jvvéo
2006101055 O S00N BT Tots T8 SR T AR R G000 2 T WS 200G 59, WO
2005/0954 %31 200889537 mhilitopn 06¥0 9537 3a el msmgsﬁﬁmgrgggggﬁiﬁgﬁxg
gggg;g%ggjghw@%%@%ﬁgﬁa%@%ggﬁgﬁg % ﬁgg@%ﬁg vao 2004/113359, 15 WO
2004/099230, WO 2004/089967, WO 2004/089966, WO 2004/087727, WO gggjﬁgigigg, wg
20041014633 1 300 W B0 D 241 15 001080836, WO 2003/080635. WO
2003/0207%,@@@%@3@2&8@@@@@@0@7@8@7wmmoqiimg%mmm&s&%, \2/\(/)OWO
000104198 VRS e B0 5 1 L B0 e e b O Tosa. WO
2001/b%8660H G200 03 23311 Y8 Q02601281674 VY IP20065 247334, WD220R50630,3JP 2004196788,
P 2003013680556 1% 300 SIRET3 336 PR RPRY P ISR PIUIRIES AESSERE L B SELT2-inhibitors

are the following compounds and the salts or complexes with natural amino acids
WO 2006/097337, WO 2006/095822, WO 2006/094633, WO 2006/080533,

WO 2006/074330, WO 2006/074244, WO 2006/068992, WO 2006/068991,
WO 2006/068199, WO 2006/066109, WO 2006/055752, WO 2006/053024,
15 WO 2006/051662, WO 2006/050908, WO 2006/049952, WO 2006/048750,
- WO 2006/04833’1, WO 2006/048330, WO 2006/040329, WO 2006/037501,
WO 2006/030805, WO 2006/030804, WO 2006/017542, WO 2006/024628,
WO 2006/024627, WO 2006/020598, WO 2006/010546, WO 2006/002349,
WO 2006/002350, WO 2006/012173, WO 2006/012227, WO 2006/012228,
20 WO 2006/000371, WO 2005/118538, WO 2005/116002, WO 2005/110992,
WO 2005/110980, WO 2005/108359, WO 2005/108361, WO 2005/108360,
WO 2005/108368, WO 2005/103023, WO 2005/087764, WO 2005/097759,
WO 2005/095350, WO 2005/075471, WO 2005/063247, WO 2005/060963,
WO 2005/047250, WO 2005/046685, WO 2005/044192, WO 2005/042513,
25 WO 2005/016877, WO 2004/113310, WO 2004/106294, WO 2004/103980,
We! 2004/089896, WO 2004/089380, WO 2004/089471, WO 2004/089470,
WO 2004/089367, WO 2005/073200, WO 2004/065351, WO 2004/058741,
WO 2004/056745, WO 2004/056744, WO 2004/041264, WO 2004/037251,
WO 2004/033427, WO 2004/011410, WO 2003/104208, WO 2003/104207,
30 WO 2003/065983, WO 2003/059267, WO 2003/044009, WO 2003/044000,
WO 2003/043099, WO 2002/076435, WO 2001/080094, WO 2001/090003,
WO 2001/’090092, WO 2001/080091, WO 2001/090080, US 2007/049632,
US 2006/148871, US 2006/025445, US 2006/004049, US 20056/277647,



-18- HO'OHOH OOHOHand OOH 50H wherein G5 and G8 independently of one another
denote hydrogen, fluorine, chlorine, bromine, cyano, methyl, ethyl, isopropyl, difluoromethyl,
trifluoromethyl, ethynyl, propl-yn-1-yl, but-1-yn-1-yl, hydroxy, methoxy, ethoxy, difluoromethoxy,
cyclopropyloxy, 15.

US 2005/261302, US 2005/245534, US 2005/245532, US 2005/245533 and
JP 2005/170939. A representative example of an 113-HSD1-inhibitor is the
compound:

and the salis thereof.

Examples of glycogen phosphorylase modulators are described in
WO 2006/126695, WO 2006/082401, WO 2006/082400, WO 2006/058185,
10 WO 2006/059164, WO 2006/059163, WO 2006/056815, WO 2006/055483,
WO 2006/055462, WO 2006/055435, WO 2006/053274, WO 2006/052722,
WO 2005/085245, WO 2005/085194, WO 2005/073231, WO 2005/073230,
WO 20056/073229, WO 2005/067932, WO 2005/020987, WO 2005/020986,
WO 2005/020985, WO 2005/019172, WO 2005/018637, WO 2005/013981,
15 WO 2005/013975, WO 2005/012244, WO 2004/113345, WO 2004/104001,
WO 2004/096768, WO 2004/092158, WO 2004/078743, WO 2004/072060,
WO 2004/065356, WO 2004/041780, WO 2004/037233, WO 2004/033416,
WO 2004/007455, WO 2004/007437, WO 2003/104188, WO 2003/091213,
WO 2003/084923, WO 2003/084922, WO 2003/074532, WO 2003/074531,
20~ WO 2003/074517, WO 2003/074513, WO 2003/074485, WO 2003/074484,
WO 2003/072570, WO 2003/059810, WO 2003/037864, WO 2002/086864,
WO 2002/020530, WO 2001/094300, WO 2000/123347, WO 1996/39384,
WO 1996/38385, EP 1391460, EP 1136071, EP 1126580, EP 1088824,

EP 0978279, JP 2004196702, US 2004/002495, US 2003/195243, and US 5998483.
25



10cyclobutyloxy, cyclopentyloxy or cyclohexyloxy; and Ge denotes fluorine, chlorine, methyl, ethyl,
methoxy, ethoxy, difluoromethoxy, trifluoromethoxy, trimethylsilylethyl, ethynyl,
2-hydroxyprop-2-ylethynyl, 2- methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yl,
3-methoxy-1-propyn-1-yl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropyloxy,
cyclobutyloxy, 15cyclopentyloxy, cyclohexyloxy, tetraft rofuran-3-yloxy, tetrahydropyran-4-yloxy,

P morine, EXOPIE &1 H P MBS G Ry A ety Moty
ethoxy, diﬂuwmrmmmozgiﬂoowmegbom@yawwmmwmpemwm @0?{@%@1?@3@%xy, or
mothony. eney b Y B e e e oicheniiage 2. ™"
10tetrahydro/ERRGIERI, AB0F 2eEDIRIIORY raBSEW/ OH 6 vhEsen GRYenotessdegen,
methoxycarRoayh QS5 DR8¥ 808049304, WO 2006/040520. WO 2006/040528.
WO 2006/016194, WO 2006/016178, WO 2006/016174, WO 2005/121110,
WO 2005/103021, WO 2005/095418, WO 2005/095417, WO 2005/090332,
WO 2005/080360, WO 2005/080359, WO 2005/066145, WO 2005/063738,
WO 2005/056530, WO 2005/054233, WO 2005/054200, WO 2005/049019.
10 WO 2005/046139, WO 2005/045614, WO 2005/044801, WO 2004/081001,
WO 2004/076420, WO 2004/072068, WO 2004/072031, WO 2004/063194,
WO 2004/063179, WO 2004/052869, WO 2004/050645, WO 2004/031179,
WO 2004/002481, WO 2003/095438, WO 2003/080585. WO 2003/055482.
WO 2003/047626, WO 2003/015774, WO 2003/000267, WO 2003/000262,
15 WO 2002/048106, WO 2002/046173, WO 2002/014312, WO 2002/008209.
WO 2001/085707, WO 2001/085706, WO 2001/083478, WO 2001/083465,
WO 2001/044216, and WO 2000/058293

- Representative examples of glucokinase-activators are the compounds

20 _
wherein G4 denotes cyclopropyl or cyclobutyl and G, denotes 5-fluoro-thiazol-2-yi, 1-
methyl-1H-pyrazol-3-yl, or pyrazin-2-yl; and



- 20 - G9 denotes fluorine, chlorine, methyl, ethyl, ethynyl, methoxy, ethoxy, difluoromethoxy,
trifluoromethoxy, cyclobutyloxy, cyclopentyloxy, 3- tetrahydrofuranyloxy, or 4-tetrahydropyranyloxy;
and S wherein: G10 denotes C1.3-alkyl or perfluoro-C1_3-alkyl; G11 denotes hydrogen, C1.3-alkyl or
perfluoro-C1_3-alkyl; 10G12 denotes fluorine, chloring, bromine, C1_5-alkyl, C1_0-alkyl substituted by
1 to 3 fluorine atoms, C1_6-alkoxy, C116-alkoxy substituted by 1 to 3 fluorine atoms, C1..5- alkylthio,
C2..5-alkenyl, Cm-alkynyl, perfluoro-C1..3-alkyl, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy,
tetrahydrofuranyloxy, tetrahydropyranyloxy; and G13 and G14 independently of one another
denote hydrogen, fluo ~chlorine, 15 bromine, C1.6-alkyl, C1.0-alkyl substituted by 1 to 3 fluorine
atoms, C1_6-alkoxy, 01-6- alRoxy substituted by 1 to 3 fluorine atoms, Ci_ralkylthio, C2.0-alkenyl,
02..5-alkynyl, perfluorg-C1.3-alkyl; and G15 denotes hydrogen, C2.20-alkanoyl, C1_6-alkoxycarbonyl
or benzoyl. 20 A par arty pre
doses of ab%ut on _ g or 200 mg to 850 mg (1-3 times a day), or about 300 mg to 1000 mg
once or twice'a gy, ordelayed-release metformin in doses of about 100 mg to 1000 mg or preferably
500 mg to 1000 mg once or twice a day or 25about 500 mg to 2000 mg once a day. Another
particularly preferred example is pioglitazone in a dosage of about 1-10 mg, 15 mg, 30 mg, or 45 mg

once a daywherein G3 denotes methyl or ethyl and G, denotes thiazol-2-yl, 4-methyl-thiazol-2-yl,
5-methyl-thiazol-2-yl, or pyrazin-2-yl and the salts thereof.

Examples of SGLT1 or SGLT2-inhibitors are described in WO 2006/108842,
WO 2006/087897, WO 2006/080577, WO 2006/080421, WO 2006/073197,
WO 2006/064033, WO 2006/062224, WO 2006/054629, WO 2006/037537,
WO 2006/035796, WO 2006/018150, WO 2006/008038, WO 2006/0029812,
10 WO 2006/010557, WO 2006/011502, WO 2006/011469, WO 2005/121161,
WO 2005/012326, WO 2005/095429, WO 2005/085372, WO 2005/095373,
WO 2005/092877, WO 2005/085267, WO 2005/085285, WO 2005/085237,
WO 2005/063785, WO 2005/021566, WO 2905/012243, WO 2005/012242,
WO 2005/012326, WO 2005/012318, WO 2005/011592, WO 2004/113358,
15 WO 2004/099230, WO 2004/089967, WO 2004/089966, WO 2004/087727,
WO 2004/080930, WO 2004/058790, WO 2004/052903, WO 2004/052902,
WO 2004/019958, WO 2004/018491, WO 2004/014832, WO 2004/014931,
WO 2004/013118, WO 2003/099836, WO 2003/080635, WO 2003/020737,
WO 2003/011880, WO 2003/000712, WO 2002/098893, WO 2002/088157,
20 WO 2002/083086, WO 2002/068440, WO 2002/068439, WO 2002/064608,
WO 2002/053573, WO 2002/044182, WO 2002/036602, WO 2002/028872,
WO 2001/074835, WO 2001/074834, WO 2001/068660, WO 2001/027128,
WO 2001/016147, JP 2005247834, JP 2004359630, JP 2004186788,
JP 2003012686, and US 2006/063722.
25
Representative exampies of SGLT1 or SGLT2-inhibitors are the following

compounds and the salts or compiexes thereof with natural aminc acids



- 21 - Another patrticularly preferred example is miglitol in a dosage of about 10 mg to 50 mg or up to
100 mg 1-3 times a day. Examples of combination partners that lower the lipid level in the blood are
HMG- 5CoA-reductase inhibitors such as simvastatin, atorvastatin, lovastatin, fluvastatin, pravastatin
and rosuvastatin; fibrates such as bezafibrate, fenofibrate, clofibrate, gemfibrozil, etofibrate and
etofyllinclofibrate; nicotinic acid and the derivatives theréeof such as acipimox; PPAR-alpha agonists;
PPAR-delta agonists; inhibitors of acylcoenzyme A:cholesterolacyltransferase (ACAT; EC 2.3.1.26)
such as avasimibe; 10cholesterol resorption inhjbitorsssuch as ezetimib; substances that bind to bile

acid, such as cholestyra m; inhibitors of bile acid transport; HDL
modulating active substances such § MF, LXR modulating active substances and FXR
modulating activersybsta 2 g/duch as torcetrapth, J11-705 or compound 12 from WO
2007/005572;1DL rcepto 15modu|ators and ApoB100 antisense RNA. A particularly preferred

example is atorvas"t in ina.gosage of about 1 mg to 40 mg or 10 mg to 80 mg once a day. Examples
of combination Eﬁ@rtnersthat |&er blood pressure are beta-blockers such as atenolol, bisoprolol,
celiprolol, metoprolol agl-carvedilol; diuretics such as 20hydrochlorothiazide, chlortalidon, xipamide,
furosemide, piretanide, torasemide, spironolactone, eplerenone, amiloride and triamterene; calcium
channel blockers such as amlodipine, nifedipine, nitrendipine, nisoldipine, nicardipine, felodipine,
lacidipine, lercanipidine, manidipine, isradipine, nllvadlplne verapamil, gallopamil and diltiazem; ACE
inhibitors such as ramipril, lisinopril, cilazapril, gyinapky, captopril, 25enalapril, benazepril, perindopril,
fosinopril and trandolapril; as wetfs [ ' gptor blockers (ARBs) such as telmisartan,
candesartan, valsartan, Iosart and eprosartan. Particularly preferred
examples a}? et g mg per day, Amlodipin in a dosage of 2.5 mg to
10 mg per aQ ramipril in & dosage of 2.5 mg to 15 mg per day, valsartan in a 30 dosage of 80-to 160
mg per day, anﬂ{t)ql 9 Z ;rg)?{dosage of 20 mg to 320 mg or 40 mg to 160 mg per day.

and

wherein Gs and Gg independently of one another denote hydrogen, fluorine, chiorine,
bromine, cyano, methyl, ethyl, isopropyl, difluoromethyl, trifluoromethyl, sthynyl, prop-
1-yn-1-vi, but-1-yn-1-yl, hydroxy, methoxy, ethoxy, diflucromethoxy, cyclopropyloxy,
10 cyclobutyloxy, cyclopentyloxy or cyclohexyloxy; and
Gg denotes fluorine, chlorine, methyl, ethyl, methoxy, ethoxy, difluoromethoxy,
trifluoromethoxy, trimethyisilylethyl, ethynyl, 2-hydroxyprop-2-ylethynyl, 2-
methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yl, 3-rmethoxy-1-propyn-1-vi,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropyloxy, cyclobutyloxy,
15 cyclopentyloxy, cyciohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yioxy,
~ piperidin-4-yloxy, N-methylpiperidin-4-yloxy and N-acetyipiperidin-4-yloxy; and

Gy denotes hydrogen or fiuorineg;



- 22 - Examples of combination partners which increase the HDL level in the blood are Cholesteryl
Ester Transfer Protein (CETP) inhibitors; inhibitors of endothelial lipase; regulators of ABC1; LXRalpha
antagonists; LXRbeta agonists; PPAR-delta agonists; LXRalpha/beta regulators, and substances that
increase the expression and/or 5plasma concentrat[%qf apolipoprotein A-I. Examples of combination
partners for the treatment of obesity are sibutramine; tétrahydrolipstatin (orlistat); alizyme;
dexfenfluramine; axokine; cannabinoid receptog1 antagonists such as the CB1 antagonist rimonobant;
MCH-1 receptor antagonists; 10 MC4 recepter agonists; NPY5 as well as NPY2 antagonists; beta3-AR
agonists such as SB-41879Q ard AD-96 BHT2c receptor agonists such as APD 356; myostatin
ectin; stepayl. COA desaturase (SCD1) inhibitors; fatty acid synthase
(FAS) inhibitors; CCK receptqragonists; Ghrelin receptor modulators; Pyy 3-36; orexin receptor
antagonists; and tesofensine. 15 Examples of combination partners for the treatment of
atherosclerosis halifase A2 inhibitors; inhibitors of tyrosine-kinases (50 mg to 600 mg) such
as PDGF-réé@ptor-k nase (cf. EP-A-564409, WO 98/35958, US 5093330, WO 2004/005281, and WO
2006/041976); oxLD antiBodies and oxLDL vaccines; 20apoA-1 Milano; ASA; and VCAM-1 inhibitors.
Examples of cdthbinatign parfAbrs for the treatment of heart failure are beta-blockers such as atenolol,
bisoprolol, celiprolol, a etoprolol; diuretics such as hydrochlorothiazide, chlortalidone, xipamide,
furosemide, piretanide, torasemide, 25spironolactone, eplerenone, amiloride and triamterene; ACE

inhibitors sudheasinathipeihdisindpatjreiazaipnheumneapil, cdptdpelhenglapethoerazéprikyperindopril,

condosartaf ORI o Ml AR EYAoaSIERTA Gycosides suth o

5

digoxin andeligitoydnotoarhiiety atpHablsedvpiivokgrasyichd0as carvedilol; B-type natriuretic peptide

(BNP) and BNP-derived peptides and BNP- fusion products. Particularly preferred examples are

metoprolol in a dosage of 50 mg to 200 mg per day, ramipril in a dosage of 2.5 mg to 15 mg per day,
ay. 16l

wherein G denotes fluorine, chlorine, methyl, ethyl, ethynyl, methoxy, ethoxy,
diftuoromethoxy, triffuoromethoxy, cyclobutyloxy, cyclopentyloxy, 3-
10 tetrahydrofuranyloxy, or 4-tetrahydropyranyioxy;

wherein Gg denotes hydrogen, methoxycarbonvl, or ethoxycarbonyl and



(e.g. nesiritide) in a dosage of 2 pg/kg as a bolus followed by 0.01 pg/kg/min. 5Drug combinations
comprising the selected DPP 1V inhibitors contain for example 1.75 mg to 10.5 mg glibenclamide, 500
mg to 3000 mg tolbutamide, 0.5-6 g glimepiride, 2.5 mg to 40 mg glipizide, 1-4x 30 mg gliquidone, to 3
x 25 mg glibornuride, 80 mg to 160 mg gliclazide; 500 mg to 1000 mg, preferably 500 mg, 850 mg or
1000 mg metformin; 60 mg to 180 mg nateglinide; O:é‘?mg to 4 mg 10repaglinide; 2 mg to 45 mg

thiazolidinedione; 200 to. 600 metagligases; 2.5 mg to 5 mg PPAR gamma/alpha modulators;
0.1 mg to 18%9rﬁﬁ%fﬁ%@%%ioﬁ&ﬂ&é@ﬂﬂﬁ%hYﬁiﬁ LNiW?ELg‘ @%%Zgw&ramlintide; 5 mg to 80
mg statin; Sifig torhefHbyg itiasrs hebmg oy3RNLIMB RIceYBIe BeityRsderivative; about 250 mg
acipimox; a?out 10 mq of a cholestero| resorption inhibitor; 0.5 g to 30 15¢g of a bile acid binding
substance; ?f’ﬂ&yﬁf‘%?%aﬁg%d O SraPHRADEEIRY R Y EF G EETP inhibitor; 2.5 mg to 100 mg
beta-blocker; 3 mg to 200 mg diuretic; 2.5 mg to 500 mg calcium channel blocker; 1 mg to 40 mg ACE
inhibitor; 5 mg to 600 mg angiotensin Il receptor blocker; 10 mg to 15 mg sibutramine; about 120 mg
orlistat; 15 mg to 30 mg dexfenfluramine; ond mg taz20 mg cannabinoid receptor antagonist, 20
eplerenone in a dosage of L@mg to 16Qymgdig o in in a dosage of 0.25 mg to 0.6 mg per day;
carvedilol in a dosage of 3.25 mig-to100 mg (e.g. nesiritide) in a dosage of 2 pg/kg as a bolus
followed by 0.01 pg/kg/min. - ;f\{l , aple 1:Treatment of pre-diabetes The efficacy of a
atrifent of pre- 5diabetes characterised by
pathological fasting glucose and/or impaired glucose tolerance can be tested using clinical studies. In
studies over&:sh i W) weeks) the success of the treatment is examined by determining

the fasting glucose valugs and/or the glucose values after a meal or after a loading test (oral glucose
tolerance test or foggotoi 'te&t'_?fter a defined meal) after the end of the

5

wherein:
G denotes Cq.g-alkyl or perfluoro-Cq_z-alkyi;
G41 denotes hydrogen, Cq.3-alkyl or perfluoro-Cqs-alkyl;

10 G4 denotes fluorine, chiorineg, bromine, 01-6natkyi, Cig-alkyl substituted by 110 3
fluorine atoms, Cy.g-alkoxy, Cr.e-alkoxy substituted by 1 to 3 fluorine atoms, Cq¢-
alkylthio, Cae-alkenyl, Cog-alkynyl, perfluoro-C4.g-alkyi, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy, tetrahydrofuranyloxy, or 4-tetrahydropyranyloxy; and
Gz and Gy independently of one another denote hydrogen, fluorine, chlorine,

15 bromine, Cye-alkyl, Cie-alkyl substituted by 1 to 3 fluorine atoms, Cye-alkoxy, Cie-
alkoxy substituted by 1 to 3 fluorine atoms, Cqg-alkylthio, Cos-alkenyl, Cos-alkynyl,
perfluoro-Cq.s-alkyl, and

G1s denotes hydrogen, Cy.g-atkanoyl, Cqg-alkoxycarbonyl or benzoyl.

20
A particularly preferred example of an antidiabetic combination partner is metformin
in doses of about 100 mg to 500 mg or 200 mg to 850 mg (1-3 times a day), or about
300 mg to 1000 mg once or twice a day, or delayed-release metformin in doses of
about 100 mg to 1000 mg or preferably 500 mg to 1000 mg once or twice a day or
25  about 500 mg to 2000 mg once a day. Another particuiariy preferred example is

pioglitazone in a dosage of about 1-10 mg, 15 mg, 30 mg, or 45 mg once a day.



10period of therapy for the study and comparing them with the values before the start of the study
and/or with those of a placebo group. In addition, the fructosamine value can be determined before
and after therapy and compared with the initial value and/or the placebo value. A significant drop in the
fasting or non-fasting glucose levels demonstrates the efficacy of the treatment. In studies over a
longer period (12 15weeks or more) the success of 14é freatment is tested by determining the HbAlc

value, by com rison_with th initial valye and/or with th lue of the place ignificant
change n (0 B DR: BRI DA EH PR VARLLLH R PR Rt LR B nstrates the
efficacy of t66 BBR1pribibiddr ey treatingepre-digbetes. 20 Example 2:Preventing manifest type 2
diabetes Treating patients with pathological fasting glucose and/or impaired glucose tolerance

(pre-diabetes) is also in pursuit of the goal of preventing the transition to manifest type 2 diabetes. The
efficacy of ﬂemmmanmeimw&demammaﬂve Rﬁdim'oel 'stuue Fowkicheprhiibetes

patients are ted over a lengthy perio rs) th e| supstan eora
oo S AR AN S et e B S AR Baments.
During and ;aﬁammmdﬂh\edbevamaﬂby ﬁetelteumagrtm fﬁéﬁlﬁtghieoﬁe«a@lﬁwelt@, lafingtest (e.g.
oGTT), a check is made to rmin atients exhihit ma |fes e2 iabetes, 1.
i ol B B S S Aol PP o8 s iafher Kesircant
reduction instiehragzagsiofopaifihisRadiolexbipimeanifeBriypeck diabetes syheintigatediwitlylactive
substance or a combination of ctl e bsta ces as 0.0n the other forms of treatment,
omonen 2 BT B B R LS S e Ay ool by e s BB SITARES 1
prevetling atirdositos fmp’refdmbﬁi&s:@snah%%édeﬁbeﬁe%@etmﬁ%ﬁﬁa@@imm biitypei,
diabetes 5Trea}tb é% with. rt_%/?[;e ZEd%P 91 ith he ac ive su%sga}nces ccording to the |nvent|on
in addition ©510tC %% HEE T 570VE ﬁﬂ t‘i:eeg’lﬁ%\é%gm’e 8*&8 aSaEREsEert
deterioratioht mmmmmmyueeummmtamebegmrm D45 cavd@eeo[bserwem%mademamge treated
for a longer rlod ears e sub tanc com t|ve substances
I O Es o e s A S e
antidiabetictorcetrapib, JTT~705 or compound 12 from WO 2007/005572; LDL recepior

15 modulators; and ApoB100 antisense RNA. A particularly preferred example is

atorvastatin in a dosage of about 1 mg to 40 mg or 10 mg to 80 mg once a day.

Examples of combination partners that lower blood pressure are beta-blockers such
as atenolol, bisoprolol, celiprolol, metoprolol and carvedilol; diuretics such as

20  hydrochlorothiazide, chiortalidon, xipamide, furosemide, piretanide, torasemide,
spironolactone, eplerencne, amiloride and triamterene; calcium channel blockers
such as amlodipine, nifedipine, nitrendipine, nisoldipine, nicardipine, felodipine,
lacidipine, lercanipidine, manidipine, isradipine, nilvadipine, verapamil, galiopamil and
diltiazem; ACE inhibitors such as ramipril, lisinopril, cilazapril, quinapril, captopril,

25  enalapril, benazepril, perindopril, fosinoprit and trandoiaprit;-as well as angiotensin il
recepior blockers (ARBs) such as telmisartan, candesartan, valsartan, losartan,
irbesartan, oimesartan and eprosartan. Particularly preferred examples are |
metoprolol in a dosage of 50 mg 1o 200 mg per day, Amlodipin in a dosage of 2.5 mg
to 10 mg per day, ramipril in a dosage of 2.5 mg to 15 mg per day, valsartanin a

30  dosage of 80 to 160 mg per day, and teimisartan in a dosage of 20 mg to 320 mg or
40 mg to 160 mg per day.



medicaments. There is evidence of therapeutic success compared with patients treated with other
antidiabetic medicaments if no or only a slight increase in the fasting glucose and/or HbAlc value is
observed. Further evidence of therapeutic success is obtained if a significantly smaller percentage of
the patients treated with 15an active substance accoh(%ng to the invention or a combination of active
substances according to the invention, compared with“patients who have been treated with other

medicamen I riQration | | e li iKio . ingr in the HbAI ¢
value to >6.%3’(/§>3La§|B E‘%%ﬁ:og t t@%%Eﬁwwﬁéggé%?%%%tiﬁféga%gﬁgi@}é%(r%ﬁ;rﬁ%a %ﬁ%@dicament or
with insulin Ghalitstaryirsstin AretsizreRyo R {BENS)Hs hixiddia betit boene e ahdial paksyue) is
indicated. , nt Qfdnsuli | n,Glipj les tunping for. different ths of
e (o.0. 2 B E iyt e e e e R
euglycaemit ¥Relpsa/2ettaraguiaidys Asipifiesatdse thahéngheessdiwfgsipresateraatitd@nd of the
study, gom i IRt ith a placebo group, or a group given a different
therap;% prﬁé%%h%ég#}%%é@%&aﬁ%;géé%%ggé%?ﬁe)gg ‘combination of active substances in the
treatment of insulin resistance. 30Example 5:Treatment of diabetic hyper- or dyslipidaemia In clinical

studies runripg for, diff lenaths of time.(e.g. 2, week 6 hs).on patien pe 2
diabetes thérE g%rcn eigé 93[ gwgé}réa r{ége‘%f) %P‘;%eégk%& h)? cﬁeefétrﬁ%%\g&?ﬁrg %ﬁl%i%)fgg ﬁg\% ’-cholesterol,
HDL-choledtelrak yird ljpakatia ¢dglptatidelzyine? 8 digmiificantifal] axtienstalacimelbiteidireceptor

LDL-choles I a triglyceri n ise inthe HD -,CRR}%?} rol | .the end
of the studyt}e(:%g{r%%ao?]e%?\)éa%%?eg ign?éélll va uﬁ%ior&i%@ﬁ%ﬁ%% glace 0 Er%&§¥ g&a%r%é% %ﬁ%/%h a
differéiit thevipy rpoepdsrthgaetidtaciBivdnsactied ssddtrizeaotagunbisalieiestARisg@sisiswmndes in
the treatme liabet] - Of Ryperlini | le 6. tment of hypsr, @ n.clinical
studies runr%%(gg% Kﬁfté%giréﬁgn'&g@ug §?l?|o mge%?gg%f%%%% %ﬁorﬁ@%hssg%[ eg éuccesgg(ﬁ?ﬁg ér%etagt{}ﬁent in
patients witinhiptemglydaepdia dsdredibetdstide stemtiyiigoPOthes tstingp gt CosE) dntmbitcfesstiagiyylucose
(e.g. after a i it T ' A signifi 3.; i se
values dunim e So e TS e B, S e e R s
group, or a group-gtuerrexitifferamttheratagpristescthe effickoysofan active substance or combination
of actj‘\ée substances in the treatment of hyperglycaemia.

Examples of combination partners for the treatment of athérosolerosis are

phospholipase A2 inhibitors; inhibitors of tyrosine-kinases (50 mg o 600 mg) such as

PDGF-receptor-kinase (cf. EP-A-564409, WO 98/359858, US 5093330,

WO 2004/005281, and WO 2006/041876); oxL.DL antibodies and oxLDL vaccines;

20  apoA-1 Milano; ASA; and VCAM-1 inhibitors. '

Examples of combination partners for the treatment of heart failure are beta-blockers
such as atenolol, bisoprolol, celiprolo!, and metoprolo!; diuretics such as
hydrochlorothiazide, chlortalidone, xipamide, furcsemide, piretanide, torasemide,
25  spironolactone, eplerenone, amiloride and triamterene; ACE inhibitors such as
| ramipril, lisinopril, cilazapfii, quinapril, captopril, enalapril, benazepril, perindopril,
fosinopril and trandolapril; as well as angiotensin I receptor blockers (ARBs) such as
telmisartan, candesartan, valsartan, losartan, irbesartan, olmesartan and eprosartan;
heart glycosides such as digoxin and digitoxin; combined alpha/beta-blockers such
30  as carvedilol; B-type natriuretic peptide (BNP) and BNP-derived peptides and BNP-
fusion products. Particuiarly preferred examples are metoprolol in 2 desage of 50 mg
to 200 mg per day, ramipril in a dosage of 2.5 mg to 15 mg per day, valsartan in a
dosage of 80 to 160 mg per day, telmisartan in a dosage of 20 mg to 320 mg or



15 Example 7:Treatment of gestational diabetes In clinical studies running for a shorter period (e.g. 2-4
weeks) the success of the treatment is checked by determining the fasting glucose values and/or the
glucose values after a meal or after a loading test (oral glucose tolerance test or food 20tolerance test
after a defined meal) at the end of the therapeutic period of the study and comparing them with the
values before the start of the study and/or with thosé of a placebo group. In addition, the fructosamine

value can b termi efore and after treatment and compa ith the initial. value gnd/or a
placebo valggﬁi@n?ﬁgaﬁp@ﬁn fhis ?a%ﬁﬂ%r%rr] NOA- a%?ﬁ%eg uc%Q%qeqvéé/gl]g bl(é!1 %)Hgﬂgt%sgﬁ'nsea %%icacy of
25an activecubsténuey do Ecinbinatodal activedildistancessdpdafg8r2inming Stdlies;(BNfeeks or
more) the success of the treatment is checked hy determining.the HbAlc e ared with initial
value and p!ijg' 'b%eé%ﬂ‘?ﬁt?rl(‘ sﬁgc% |§§ﬁt%ﬁ1§n%%% {he %@ﬁf@g\f/%%& 88%5%@31 \Hé??é?&g?arting value
and/or placebo value demonstrates the efficacy of an active substance or combination of 30active
substapces.in the treatment of gestational diabetes., -27.; e 8: Treatment of women who have
o et R, e L A e DR R ol e b B i of
contracting mabifagtityé.2 cighsitbsafiemide pFegnaigcy Jbelany odyubenideyidesh-@ith the objective

of preventing.the transition to an'?stt e 2..For thi pose, women 5 it(?' a £ tory of gestational
diabetes ar@ freskd é%tt%gvr\ﬂ nlgn4 i 'gbzs'gaenc gé%%%%@%\%% i lQ;r}':'glmbination of
active substiinesadderditgrto the dlvergighcuxidd; [Hadehg tv Wlanmppesfgdbar@&n0anwith other
medicame Pyer grlqlag %Bfeéj}oﬁé?ﬁ%. '16 year%. @&rin% ang ai.ths e d‘2 the tregtment a check is
carried out by detgrmining he“fasting glucos 518y &y T84t egg gy ?e%: Cﬁ%ﬂo 16%ee how
manyifatientphgimideyelopeth Mantgdhigpe Ritiateins; (ating; dtu6Gfentevristaghdagédiand/or 2h
value after @GTT >199 mq/di significant reduction in the number of patients who develop manifest
type 2 diab(%t%sm g%%rggeglf leﬁﬁu %g%“&%‘t%%*%e[]%s%%%%[%‘%é&éﬂgﬁ‘& g?egiﬁbe'ﬂﬁoap 2 combination of
active subsgincesidesertingktertiedtlditiorutiompaneg witt2a diferemtlipgidafihaatry 88 prpof of the
15efficacy of, an_active subs or a,combinatiqn of acti ubstances in preyenting. manifest
diabetes In AT AT e LR P A i ChaBgids o003 3 PG 86 BF dEh U2t
about 250 mg acipimox; about 10 mg of a cholesterol resorption inhibitor; 0.5 g to 30
15 g of a bile acid binding substance; 10 mg to 600 mg and preferably 10 mg to 120 mg
CETP inhibitor; 2.5 mg to 100 mg beta-blocker; 3 mg to 200 mg diuretic; 2.5 mg to
500 mg calcium channel blocker; 1 mg 1o 40 mg ACE inhibitor; 5 mg to 600 mg
angiotensin Il receptor blocker; 10 mg to 15 mg sibutramine; about 120 mg orlistat;
15 mg to 30 mg dexfenfiuramine; or 5 mg to 20 mg cannabinoid receptor antagonist,
20  eplerenone in a dosage of 25 mg {o 100 mg; digoxin in a dosage of 0.25 mg to 0.6
mg per day; carvedilol in a dosage of 3.25 mg fo 100 mg; BNP {e.g. nesiritide) in a

dosage of 2 pg/kg as a boius followed by 0.01 pg/kg/min.



Example 9:Prevention of micro- or macrovascular complications The treatment of type 2 diabetes or
pre-diabetes patients with an active substance 20according to the invention or a combination of active
substances according to the invention prevents or reduces microvascular complications (e.g. diabetic
neuropathy, diabetic retinopathy, diabetic nephropathy, diabetic foot, diabetic ulcer) or macrovascular
complications (e.g. myocardial infarct, acute coronar ?%yndrome, unstable angina pectoris, stable
angina peciekis, gispkes peripheral arterial occlusive 25disease, cardiomyopathy, heart failure, heart
rhythm disorders, Vascular restenosis). Type 2 diabetes or patients with pre-diabetes are treated
long-term, e.g. for 1-6 years, with an active substance according to the invention or a combination of

active subs%%rr@n&gording@a@ﬁé Eeg%%%a&gé gared with patients who have been treated with

other antidiabet Icaments or wit nce of the 30 therapeutic success compared
with patient%'hﬂq@fﬁaa/@ybéaﬁfé%t‘e’dWmuimtoﬂmmuhir@ﬁetmmmmnts thievirda preereioe cagr be found

in th || Iti diab
foot anor R B R e R e oo,
the case ofigighetca sanopathpite ssiogesinafahst tdiasndntstidite onirresl ﬁwtnnpeterebmgolled
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ition to anamnesis and CRICAT exanmin n rate can
be measur@i@@ﬁg/aim&@déd theigiorkefoeeamabier Bvitle aégaafier didbediogépsir(prathy the

following paspRsteriBRbe [Xesigaioh Befare e s g dd i o Pt s,

~ secretion min, creatinin c earance serum creatinin values € serum creatinin
value$to d@tﬁﬁ!@dtﬁﬁﬁlﬁﬁéﬁ tttheisiusly badoreaspastestizagm Mt?Eﬁwmﬂhﬁ:@ befeatneatstdri/igitabolic

Syndrome Jhe &W&f%wowlﬂﬁwg%u&%aﬁ%%%mn ! nqﬁl,ogg g Wa?g%cr%%% \%L[%ng to the

invention can be tested in clinical studies wit n times (e. years)
determining-éie fadligig ghines dsione mfasafigrghecary @ngl wmpamﬁmeﬂﬂ treniftidaling ltest with oGTT

or a defined, mea AR EANGKAA Rignificant drop in the fasting or nor- fasting glucose

levels demonstrates the efficacy of the treatment. In studies over a longer period (12
15 weeks or more) the success of the treatment is fested by determining the HbA1c
value, by comparison with the initial value and/or with the value of the placebo group.
A significant change in the HbA1c value compared with the initial value and/or the
'piacebo value demonsirates the efficacy of the DPP 1V inhibitor for treating pre-
diabetes. |
20
Example 2: Preventing manifest type 2 diabetes
Treating patients with pathological fasting glucose and/or impaired glucose tolerance
(pre-diabetes) is also in pursuit of the goal of preventing the transition to manifest
type 2 diabetes. The efficacy of a treatment can be investigated in a comparative
25  clinical study in which pre-diabetes patients are treated over a lengthy period (e.g. 1-
5 years) with either an active substance or a combination of active substances or
with placebo or with a non-drug therapy or other medicaments. During and at the
end of the therapy, by determining the fasting glUcose and/or a loading test (e.g.
oGTT), a check is made to determine how many patients exhibit manifest type 2
30  diabetes, i.e. a fasting glucose level of >125 mg/dl and/or a 2h value according fo
oGTT of >109 mg/dl. A significant reduction in the number of patients who exhibit
manifest type 2 diabetes when treated with active substance or a combination of

active substances as compared to one of the other forms of treatment, demonstrates



significant fall in these glucose values or 1-IbAlc values during or at the end of the study, compared
with the initial value or compared with a placebo group, or a group given a different therapy, proves the
efficacy of an active substance or combination of active substances in the treatment of Metabolic
Syndrome. Examples of this are a 20reduction in systollc and/or diastolic blood pressure, a lowering of
the plasma triglycerides, a reduction in total or LDL ¢ Holesterol, an increase in HDL cholesterol or a

duct t, eith d with the startin tt b f th td
comparison VRN G764 Y BLAEE SRR Wt Bt 6 AL e A RSB S LRI Dppv
inhibitor filma:tram;ﬂttabrewd@m@am@@@@mg@@muﬂ@u@g&olutlon copovidone is dissolved in

~ purified water at ambient temperature. DPP IV inhibitor, mannitol, pre-gelatinised starch and maize
starch are mixed in a suitable mixer in order to prepare a premix. The premix is 30 moistened with the

granulating $olatian«pd them@m@e@im@mg@’m’i@t@igh shear rate. The moist granules are
screen éog?%h a scr en Wlth mesléj ! ﬁ of 1. 6 m. The granules are dried at about 60C in a

fluidise ng At nE 5} 819 350K BRI OPE SRR hdiBe is

compressedﬁodnrmﬂahlgﬁmr@a th pregiiahle mlwuiwﬁmMWWﬂhwb@Uumemetabozxo
polyethylen S?E)EJ/C l, talc, tltanlumé%é)xmle and iron oxide are suspended in purified water af ambient

temperature X8 R pRIaVE U5 ARLIP faH AR bR BBtARR) CT M BHNR IR ShEsIanE E&iRRed Wi this
suspension Uﬁﬂ%}'@\/ﬁb@mwl’g@ﬁa@ﬁ&?/@é pewnedoFonsxgenplesithe dolonipgsabietaempesitions

may be Obtal%?%%&@?tgvr?c}/e grrggrlﬁgmatro s o% active substances according to the invention

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

15  an active substance according to the invention or a combination of active substances
according to the invention, compared with patients who ha.ve been treated with other
medicaments, undergo a deterioration in the giucose metabolic position (e.g. an
increase in the HbA1c value to >6.5% or >7%) to the point where freatment with an
additional oral antidiabetic medicament or with insulin or with an insulin analogue or

20 with another antidiabetic agent (e.g. GL.P-1 analogue) is indicated.

Example 4: Treatment of insulin resistance

in clinical studies running for different lengths of time (e.g. 2 weeks to 12 months) the

success of the treatment is checked using a hyperihsulinaemic euglycaemic glucose
25 clamp study. A significant rise in the glucose infusion rate at the end of the study,

compared with the initial value or compared with a placebo group, or a group given a

different therapy, proves the efficacy of an active substance or combination of active

substances in the treatment of insulin resistance.

30  Example &: Treatment of diabetic hyper- or dyslipidaemia
in clinical studies running for different lengths of time (e.g. 2 weeks to 60 months) on
patients with type 2 diabeles the success of the freatment is checked by determining

the fotal cholesterol, LDL-cholesterol, HDL-cholesterol, and plasma trigiycerides. A



DPP IV inhibitor 0.500 1.000 2.500 5.000 10.000 mannitol 67.450 66.950 65.450 130.900 125.900
pre-gelatinised starch 9.000 9.000 9.000 18.000 18.000 maize starch

-26 -

significant fall in the total cholesterol, LDL-cholesterol, or plasma triglycerides and/or
a rise in the HDL-cholesterol levels during or at the end of the study, compared with
the initial value or compared with a placebo group, or a group given a different
therapy, proves the efficacy of an active substance or combination of active

5 substances in the treatment of diabetic dys- or hyperlipidaemia,

Example 6: Treatment of hyperglycaemia
In clinical studies running for different lengths of time (e.g. 1 day to 24 months) the
success of the tfeatment in patients with hyperglycaemia is checked by determining

10 the fasting glucose or non-fasting glucose (e.g. after a meal or a loading test with
oGTT or a defined meal). A significant fall in these gluccse values during or at the
end of the study, compared with the initial value or compared with a p}a{:e'bo group,
or & group given a different therapy, proves the efficacy of an active substance or
combination of active substances in the treatment of hyperglycaemia.

15
Example 7: Treatment of gestational diabetes
tn clinical studies running for a shorter period (e.g. 2-4 weeks) the success of the
treatment is checked by determining the fasting glucose values and/or the glucose
values after a meal or after a lcading test (oral glucose tolerance test or food

20 tolerance test after a defined meal) at the end of the therapeutic period of the study

and combaring them with the values before the start of the study and/or with those of
a placebo group. In addition, the fructosamine value can be determined before and
after treatment and compared with the initial value and/or a placebo value. A
Significant fall in the fasting or non-fasting glucose levels demonstrates the efficacy of

25  an active substance or combination of active substances.
in longer-running studies (12 weeks or more) the success of the treatment is checked
by determining the HbAc value (compared with initial value and placebo group). A
significant change in the HbA1c value compared with the starting value and/or
placebo value demonstrates the efficacy of an active substance or combination of

30  active substances in the treatment of gestational diabetes.



9.000 9.000 9.000 18.000 18.000 copovidone 2.700 2.700 2.700 5.400 5.400 magnesium stearate
1.350 1.350 1.350 2.700 2.700 Total mass (tablet core) 90.000
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Example 8: Treatment of women who have had gestational diabetes
Patients with gestational diabetes have a significantly increased risk of contracting
manifest type 2 diabetes after the pregnancy. Therapy may be provided with the
objective of preventing the transition to manifest type 2. For this purpose, women
with a history of gestational diabetes are treated either with an active substance
according to the invention or a combination of active substances according to the
invention or with placebo or with a non-drug therapy or with other medicaments, over
a lengthy period (e.g. 1-4 years). During and at the end of the freatment a check is
carried out by determining the fasting glucose andfor by a loading test (e.g. oGTT) to
see how many patienis have developed manifest type 2 diabetes (fasting glucose
level >125 mg/dl and/or 2h value after oGTT =199 mg/dl). A significant reduction in
the number of patients who develop manifest type 2 diabetes when treated with an
active substance according to the invention or a combination of active substances
according to the invention, compared with a different type of therapy, is proof of the
efficacy of an active substance or a combination of active substances in preventing

manifest diabetes in women with a history of gestational diabetes.

Example 9: Prevention of micro- or macrovascular complications

The treatment of type 2 diabetes or pre-diabetes patients with an active substance
according to the invention or a combination of active substances according to the
invention prevents or reduces microvascular complications (e.g. diabetic neuropathy,
diabetic retinopathy, diabetic nephropathy, diabetic foot, diabetic ulcer) or
macrovascular complications (e.g. myocardial infarct, acute coronary syndrome,
unstable angina pectoris, stable angina pectoris, stroke, peripheral arterial occlusive
disease, cardiomyopathy, heart failure, heart rhythm disorders, vascular restenosis).
Type 2 diabetes or patients with pre-diabetes are treated long-term, e.g. for 1-6
yaars, with an active substance according to the invention or a combination of active
substances according to the invention and compared with patients who have been
tréated with other antidiabetic medicaments or with placebo. Evidence of the
therapeutic success compared with patients who have been treated with other
antidiabetic medicaments or with placebo can be found in the smaller number of
singie or muitiple complications. In the case of macrovascular events, diabstic foot

and/or diabetic ulcer, the numbers are counted by anamnesis and various {est



90.000 90.000 180.000 180.000 HPMC 1.500 1.500 1.500 2.500 2.500 PEG 0.150 0.150 0.150 0.250
0.250 titanium dioxide 0.750 0.750
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methods. In the case of diabetic retinopathy the success of the treatment is
determined by computer-controlled iltumination and evaluation of the background to
the eye or othér ophthalmic methods. In the case of diabetic neuropathy, in addition
to anamnesis and clinical examination, the nerve conduction rate can be measured
using a calibrated tuning fork, for example. With regard to diabetic nephropathy the
following parameters may be investigated before the start, during and at the end of
the study: secretion of albumin, creatinin clearance, serum creatinin values, time
taken for the serum creatinin values to double, time taken until dialysis becomes

necessary.

Example 10:  Treatment of Metabolic Syndrome

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

therapy.

Examplie 11: DPPIV inhibitor film-coated tablets

In order to prepare a granuiating solution, copovidone is dissoived in purified water at
ambient temperature. DPP 1V inhibitor, mannitol, pre-gelatinised starch and maize
starch are mixed in a suitable mixer in order to prepare a premix. The premix is
moistenad with the granulating solution and then granulated in a mixer with a high
shear rate. The moist granules are screened through a screen with a mesh size of

1.6 mm. The granules are dried at about 60°C in a fluidised bed dryer until a ioss in



0.750 1.250 1.250 talc 0.525 0.525 0.525 0.875 0.875 iron oxide, yellow 0.075 0.075 0.075 0.125
0.125 Total mass (film-coated tablet) 93.000 93.000 93.000

.29 -
drying value of 2-4 % is obtained. The finished mixture is compressed to form tablet
cores.

In a suitable mixer, hydroxypropyimethyl-celluiose, polyethyleneglycol, tale, titanium
dioxide and iron oxide are suspended in purified water at ambient temperature to

5  prepare a suspension for the tablet coating. The tablet cores are coated with this
suspensioh until a weight increase of 3% is obtained. For example, the following
tablet compositions may be obtained in this way:

Ingredient mg mg mg mg my
DPP IV inhibitor 0.500 1.000 2,500 5.000 10.000
mannito! 87.450] 66.950 65.450; 130.800| 125.900
pre-gelatinised starch 9.000] - 9.000 9.000 18.000 18.000
maize starch 9.000 8.000 9.000 18.000 18.000
copovidone 2.700 2.700 2.700 5.400 5.400
magnesium stearate 1.350 1.350 1.350 2.700 2.700
?;:;1?‘;:; ) 90.000| 90.000|  90.000| 180.000| 180.000
HPMC 1.500 1.500 1.500 2.500 2.500
PEG 0.150 0.150 0.150 0.250 0.250
titanium dioxide 0.750 0.750 0.750 1.250 1.250
taic 0.525 0.525 0.525 0.875 0.875
iron oxide, yellow 0.075 0.075 0.075 0.125 0.125
Total mass

(film-coated tablet) 83.000 93.000 83.000) 185.000] 185.000




185.000 185.000 - 30 - Example 12:Enhancing the vitality and secretion capacity of islets of
Langerhans or beta cells This is done after successful isolation of the islets of Langerhans or
pancreatic beta cells, by storing them, transporting them or cultivating them in a medium which
contains DPP |V inhibitors in a concentration of 1 nmol/lto 1 pmo1/1, preferably in a concentration of 1
nmol/land 100 nmo1/1, for future transplantation. In ad@ition, after transplantation with islets of
Langerhans or pancreatic beta cells, 10the patients (and these may also be animals) are treated with
DPP 1V inhibitors in a daily dosage of between 1 mg and 200 mg, preferably with a dose of 5 mg and

100 mg of agxBMhieinbibitoF i snden dothehanfderinand iy @amd aassgien¢amasiptefdhe transplant.
This is tested either by analyziagéthanesolibeasdipg after stimulation with glucose or another agent
that increases insulin secretion. Moreover, the 15 improvement in the quality may also be checked in
vitro or in animal models using the TUNEL technique, which is described in Diabetologia 42:566, 1999

or Diabgtes Higiy 88(380 Affivestigedisinidsalatipto sif taaddrhipdiamwiechsorarapled S oemined
treatment with DPP 1V inhibitor - metformin.20 For treating type 2 diabetes or pre-diabetes a DPP IV
inhibitor accoY ?né’{’osfﬁg‘?ﬁ\}i‘ﬁﬁ%ﬁmwﬁ Bﬁ@oo\/rvﬁ}ﬁmé) i%%éﬂ&f@%&ﬁ%"%ﬂ@ame
metformin, eitimeainsaliFae Isombisigsienobisdntised-ganbifatiams)/pitablghméitheraautioally gffective
dose of the DPP IV in?ibito{gI Qe. .(a/fose gf etwe (%.l Tand 100 gﬁ% may 25 be combined with
different doSEL'GE MR, eﬁ%? itA50 d:’%@% i’né’%#i‘ﬂf@ohﬁ NEREHAR- as a single dose with a
total daily désexdfiitiaticafrin ih 2 866hmatorsvét 600aNge AR B 3POR a5g. st 204lNg
metformin in delayed-release form. The clinical efficacy of such a combinati ith mefformin can be
oo & QAT R e i A e A S B A o R PR b aithor
30with a DREalY dusbijeraibiéssasn omadtiamaekobning oprissepahoriith aaandiiaatignaranDBP 1V
inhibitor and_metformin..The treatment lasts between 2 weeks . 6 years. Evidence that th
rombimato T8 S R T o O oy 12 FRTE T s o e Sl foR Bt BBy
inhibitor withraretfidantin Tedsl ssteeatsigsitioantly analysis of the insulin secretion after stimulation

with glucose or another agent that increases insulin secretion. Moreover, the

15 improvement in the quality may also be checked in vitro or in animal models using
the TUNEL technique, which is described in Diabetologia 42:568, 1999 or Diabetes
48:738, 1999 (investigation of apoptosis and inhibition thereof).

Example 13: Combined treatment with DPP IV inhibitor - metformin

20
For treating type 2 diabetes or pre-diabetes a DPP 1V inhibitor according to the
invention may be combined with the anti-diabetically active substance metformin,
either in a free combination or in a fixed combination in a tablet. A therapeutically
effective dose of the DPP 1V inhibitor (e.g. a dose of between 0.1 and 100 mg) may

25  be combined with different doses of metformin, e.g. with 500 mg, 850 mg or 1000 mg
metformin as a single dose with a total daily dose of metformin of 500 - 2850 mg, or
with 500 mg, 1000 mg, 1500 mg, or 2000 mg metformin in delayed-release form.
The clinical efficacy of such a combination with metformin can be tested in a clinical
study. For this, patients with type 2 diabetes or'with pre-diabetes are treated either

30 with a DPP [V inhibitor on its own or with metformin on its own or with a combination
von DPP IV inhibitor and metformin. The treatment lasts between 2 weeks and 6
years. Evidence that the combination is appropriate and effective can be found in the

fact that the combination of a DPP-1V inhibitor with metformin leads to a significantty



- 31 - greater reduction in the fasting glucose and/or non-fasting glucose and/or the HbAlc value than
either the DPP IV inhibitor alone or metformin alone. Example 14:Combined treatment with DPP IV
inhibitor - glitazone 5For treating type 2 diabetes or pre-diabetes a DPP |V inhibitor according to the
invention may be combined with the anti-diabetically active substance group comprising the glitazones
or thiazolidinediones (e.g. pioglitazone or rosiglitazon8}, either in a free combination or in a fixed
combination in a tablet. A therapeutically effective dose of the DPP IV inhibitor (e.g. a dose of between

0.1 and 1009RP RTdFderordmihndasiing alHerss: andies bppréRptiagaeqasenag o g, UbAS eng) or
rosiglitazong 4R, B1eh AhBHYr $HE DBV AP RIS ANSD 05 BYisR Ay dgglinical efficacy of such a

combination with rosiglitazone or pioglitazone can be tested in a clinical study. For this, patients with
type 2 diabetes or with pre-diabetes are treated either with a DPP IV inhibitor on its own or with

rosigltazont: g piliagoneceiphgr AL SN SAMHAAUIPESNPRR P it aRggpsiditazone or

pioglitazone. The treatment lasts between 2 weeks and 6 years. Evidence that the combination is

approprate BRUESRINGes2IdbaIRS iAtRErsiebaiete BERIV inlvhitsraprerdivdainibier with
rosiglitazongQeRiRMiItRERNS:Ie8EH IR Wf{ﬁ%nélﬁtg[ﬁﬁ%’ﬁE%ﬁg%@fb@%\%@ﬁ%&gﬁse and/for

non-fasting glucose and/or the HbAlc value than either 20the DPP 1V inhibitor rosiglitazone

or pigglitazméﬁé?cﬁ@%@@%&ﬁHﬁ@@il@m%itﬂﬁgmﬁqwmamﬁ{ sGidfisreisior For

treating type:Zfliahetes ok pEgreiRBRles S PP AeIRIbies Aaearding thﬁé% 2RI &%‘ﬁ%ﬂ%{{&%ﬁf‘? her
Ibitors, either in

combined with the anti-diabetically active substance group comprising the SGLT-2 |

a free comFERRSYDEPSE Rk miBinAtN el hmtassserapbativany Sftand Hiseg) theDPP IV
Inhioiteo (¢ G oBpRA RPaT SRR J00 Al EmMAREAMBIRRE W BITEFop Aanesof SCLT 2

inhibitor (0.5 mg to 1000 mg). The clinical efficacy ot such a combihation ith 30S 2 inhibitor can
be tested in"XGHIBZPERAY. O 4R PaEMS vatrenRitresiapeterr dvisknPpigxiaBde stinisaleated

either with aBBEVJnbilikos @BrBIRWACRr Wil B SiGlkd28rBIIPIRS ARLS AWRLE with-acombination of
DPP IV inhibjtor and SGLT-2 inhibitor. The treatment lasts between 2 weeks and 6 years. Evidence
that - 32 - Clinical study. For this, patients with type 2 diabetes or with pre-diabetes are treated

' either with a DPP [V inhibitor on its own or with rosiglitazone or pioglitazone alone or
15 with a combination of DPP IV inhibitor and rosiglitazone or pioglitazone. The
treatment lasts between 2 weeks and 6 years. Evidence that the combination is
appropriate and effective can be found in the fact that the combination of a DPP-1V
inhibitor with rosiglitazone or pioglitazone leads to a significantly greater reduction in
the fasting glucose and/or non-fasting glucose and/or the HbA1¢ value than either

20  the DPP IV inhibitor alone or rosiglitazone or pioglitazone alone.
Example 15: Combined treatment with DPP IV inhibitor — SGLT2 inhibitor

For treating type 2 diabetes or pre-diabetes a DPP IV inhibitor according to the

25  invention may be combined with the anti-diabetically active substance group
comprising the SGLT-2 inhibitors, either in a free combination or in a fixed
combination in a tablet. A therapeutically effective dose of the DPP 1V inhibitor (e.g.
A dose of between 0.1 and 100 mg) may be combined with different doses of SGLT-
2 inhibitor (0.5 mg to 1000 mg). The clinical efficacy of such a combination with

30 SGLT-2 inhibitor can be tested in a clinical study. For this, patients with type 2
diabetes or with pre-diabetes are treated either with a DPP 1V inhibitor on its own or
with a SGLT-2 inhibitor on its own or with a combination of DPP IV inhibitor and

SGLT-2 inhibitor. The treatment lasts between 2 weeks and 6 years. Evidence that



the combination is appropriate and effective can be found in the fact that the combination of a DPP-IV
inhibitor with the SGLT-2 inhibitor leads to a significantly greater reduction in the fasting glucose
and/or non-fasting glucose and/or the 1-IbAlc value than either the DPP IV inhibitor alone or the
SGLT-2 inhibitor alone. 5 Example 16: Combined treatment with DPP IV inhibitor - antihypertensive
For treating a patient with type 2 diabetes or pre-dia‘b%%é’s or with Metabolic Syndrome a DPP IV

inhibitor accprding to.the invention may be combined with an anti-hypertensively,active substance,
either in a ]358 88%‘5@&3%% gr%%rﬂ%%tb?@ 86%%%% ?’oenclﬁnargfgg%fryi iﬁléﬁgpggiié%ﬁty% ective dose of
the DPP |V ¢omibioaiergobadDseef\betinbitor Qvitratiee 196 I0Tg) iméblierdemtsriecaveitmditfardiyt doses of
ACE-inhibitors (e.qg. 2. to 15 mg ramipril), AT1- regeptor-aptagonists (e.q..20.mg to

temisartand BASLIEEREIEy Tad T S SO Ao B i e P AR
hydrochlorothiazdeanTdithelinfealDéthic A yrof isimhatozcomhm SeinTwitinaittitypaideasives can be

tested %a clinical study. For this, patients with type 2 diabetes or with pre-diabetes or with Metabolic
Syndrome are treated either with a DPP IV inhibitor on its own or with an antihypertensive on its own
or with a cofvainatien 6f DPRdi bikibiidreatthantiivyipidr PGV Hidiiikatrmentihsipdrétmseve2 weeks

P tima b Al ol Sty

and 6 years..Evidence that the combination is. appropriate 20and effective. be found in the fact that
the combindi GALLR R AR ol SR L0 RS S TR P bse andor
non-fasting §igedrseranaOPeHbAMvahzatderstathmircleatidheri B\ orhititedaldtrezand if the
combinatiorlﬁgé.t e DPP-IV i hibit9r with thlée antih%ﬂg’rtensivg lowers t?gf@@%}cig%dﬁ%giastolic
arterial blood Pr g’?&%‘i‘gﬁgg t 8% %%(?H%Ssqﬂgean‘ y%relﬁe% i 3?5?%% xamplée 7 ombined
treatm@nt withrRdRRatidininibitatidipich| dveesipgLiige iy edictrtadi ntp sepaltitrt RE tpeRidibddteg.or
pre-diabetes or with Metabolic Syndr r with diabetic dys- or rlinidaemi DPPR I\ nhibitor
Bovording S HETH AR T b, EBrD L Gh BRI B R T o T S GLAL ither 301
a free comhbimaititiner (i@ ixedreptobiSatigmranrdptibletTA-theraprutmaihgefietive do2® aohthie DPP IV
inhibitor (e.g..a dose of between 0.1 a 0.mg) may.be c jned with different doses of statins (e.qg.
10 mo 10 8010 BT AT B4 K BE T B 2 M (g e ir ey e
absorption iipitt2s5 ong-t825 with Ricchisingrsebistahceisudinias! GHERanlibioch @.g. Torcetrapib
10 mg 1o 120 mg.once a day or,120 mg twice a day). The clinical efficacy of such-a combination with
ipid I erin T LA A SR S iR & L . Al e O Blshts with type 2
diabetes or patiepte-@idbsies drdidtteMetabuolithG8yrdicdmesovithitdinedtbalis Sentypedigidaemia are

treated either with .a DPP IV, inhipj it n or with a lipid lowering nt! HDL.-raisin ent on its
v or with LSRR SPRTG NS Bhd hia Seening (et LS ey g B
treatment lastsrbetwéina2-wedlisaioth & B&B. IKvideibde tkart ke Hoypbinatioés dimdpzaimaenid
effective cap e pupin Be faciihat e combinayan ot the DEE- M 40 nhibiloc wiih ihs ipid lowering
agent! HDL-raising"agent [owers the fasting glucose and/or non-fasting glucose and/or the HbAI ¢
value 20 leastrasafieictivasstive E2RBUNG mithitofaatdhet dnel dotdicatiyinattia DETRRAY DFPFLIG intitbitor

e e R Ry B LA e g e el e
HbA1c value at least as much as the DPP IV inhibitor alone, and if the combination
of the DPP-IV inhibitor with the antihypertensive lowers the systolic andfor diastolic
arterial blood pressure at least as much as the antihypertensive alone.

25
Exampie 17: Combined treatment with DPP IV inhibitor - lipid lowering agent
For freating a patient with type 2 diabetes or pre-diabetes or with Metabolic
Syndrome or with diabetic dys- or hyperlipidaemia, a DPP IV inhibitor according to
the invention may be combined with a lipid lowering agent / HDL-raising agent, either

30 in a free combination or in a fixed combination in a tabiet. A therapeutically effective
dose of the DPP [V inhibitor (e.g. a dose of between 0.1 and 100 mg) may be
combined with different doses of statins (e.g. 10 mg to 80 mg atorvastatin or 10 mg

to 80 mg simvastatin), fibrates (e.qg. fenofibrate), cholesterol absorption inhibitors, or



15much as the lipid lowering agent! HDL-raising agent alone. Example 18: Combined treatment of
DPP 1V inhibitor - BNP / BNP-derived peptides or BNP-fusion peptides in patients with heart failure For
treating a patient with acute heart failure, a DPP 1V inhibitor according to the 20invention may be
combined with a substance that favourably affects heart failure, either in a free combination or in a
fixed combination in a tablet. A therapeutically effective dose of the DPP IV inhibitor (e.g. a dose of

between 0.1 omblned wit |nh| itor. mg to 15
e B S e A et L TRD R e L B aTa T e as
mg to 200 rmg(mﬁg)prmiel}a dembrmwmaammemﬁe glid b efigctarc 00 mgfcarvedllol) diuretics
(e.9.125m tob25 m %{B?Ch othlazld orticojd rec Rar antaBngg ﬁi to 100
e eplerent PRSP LR VR AL (oRP (Bi5 B AP S AT o R R )
pg/kg/min rm@;aon%rarﬁé\l Batigriyedipeptide Qf@b%b@% i:ursmm reddeibdes comttinatiomosBNP and
DPP-IV. 30| r leads tq concentr Ien th BNP 2).in vivo, Th
eificacy of (YU LRI L SBIRUE G 65 (UGN AR Seciee T e A hSween 1
day and 6 marsit&rvuieng@mbmiﬁomby‘@ﬁmaa te@fe;@,tmet InHEaba s ecLbe deeshiadusespan be found
in the fact that compared with o e comhin n leads to a ificant improvement in
the limcal LRGSR, AL oL A O CL a7 e, Bl i e ey etion
and/or reveTsad repiineondagty begedquesukssiandiad 8 tedusticividenadalint dasisedbyratisie iseart
failure). 5Example 19:Treatment with DPP-1V inhipjtor.in ith he tfa lure PP ibitor
ecording S TRERUBIRIO RPN EA G i i (i B A REREE,
leadsto a h@ﬁ@ﬁ@@ﬂﬁ&ﬂtfﬁim@icﬁm@m@mwIHE_mgtbiaNﬁe(@,e’ﬁ)dﬂwmhﬁﬁeﬁm@glmcacy of
e e o Ao fasting Glucost andior the HRETC SRR SMERD 24 1REMR 301 BB vidence

inhibitor alone, and if the combination of the DPP-1V inhibitor with a lipid lowering

agent / HDL-raising agent lowers the total cholesterol or LDL-cholesterol or plasma

triglycerides at least as much or increases the HDL-cholesterol vaiue at least as

15 much as the lipid lowering agent / HDL-raising agent alone.

Example 18: Combined treatment of DPP IV inhibitor — BNF / BNP-derived
peptides or BNP-fusion peptides in patients with heart failure

For treating a patient with acute heart failure, a DPP 1V inhibitor according to the

20 invention may be combined with a substance that favourably affects heart failure,
either in a free combination or in a fixed combination in a tablet. A therapeutically
effective dose of the DPP IV inhibitor (e.g9. a dose of between 0.1 and 100 mg) may
be combined with different doses of ACE-inhibitors (e.g. 2.5 mg to 15 mg ramipril),
AT1- receptor-antagonists (e.g. 20 mg to 160 mg teimisartan), beta-blockers (e.g.

25 50 mg to 200 mg metoprolol), combined alpha/beta-blockers (e.g. 3.25 mg to 100 mg
carvedilol), diuretics (e.g. 12.5 mg to 25 mg hydrochiorothiazide), mineralocorticoid
receptor antagonists (e.g. 25 mg to 100 mg eplerenone; and/or B-type natriuretic
peptide (BNP) {(e.g. 2 pg/kg és a bolus followed by 0.01 pg/kg/min nesiritidej, a BNP -
derived peptide or a BNP-fusion product. The combination of BNP and DPP-IV

30 inhibitor ieads to a higher concentration of full length BNP (1-32) in vivo. The clinical
efficacy of the combinations specified can be tested in clinical studies. The treatment
lasts between 1 day and 6 years. Evidence that the combination is effective in
treating acute heart failure can be found in the fact that compared with other

therapies the combination leads 1o a significant improvement in the clinical sifuation



10the combination is effective in treating chronic heart failure can be found in the fact that a DPP-IV
inhibitor according to the invention leads to a significant improvement in the clinical situation compared
with a different treatment or placebo (less frequent hospitalisation due to acute heart failure, the ability
to walk longer distances, a higher loadability in ergometrics, a higher cardiac ejection output and/or
reversal of 15pulmonary congestion, and/or a reductiéfi in mortality caused by heart failure). - 35 -
CLAIMS: 1.Use of a DPP IV inhibitor of formuFél 05 R 0()5 or of formula (1) . .and one of the salts
thereof, ch ?fs%ﬂ%%ﬁﬁ%’%%ﬂﬂi@&éﬂ fﬁé’ﬁﬁ? N iﬂgﬂﬂ%ﬁ%tﬁ%%ﬁﬁw&(ﬂ ARl omethyl],

(quinoxalinGextprathyt, {dhmetay|- qritgeair-2subenethyfo? £Ysaachenay nSrviapeaussting-ymethyl,

;?;—gyano-pyarglj?é?ﬁggﬁl%%lﬁegfl-methyl-pyrlm|d|n-2- yl)methyl, or (4,6-dimethyl-pyrimidin-2-yl)methyl

5 Example 19:  Treatment with DPP-IV inhibitor in patients with heart failure

A DPP IV inhibitor according to the invention may be used to treat a patient with
chronic heart failure. This treatment leads to a higher concentration of endogenous
full length BNP (1-32) in vivo. The clinical efficacy of this treatment is tested in
clinical studies. The treatment lasts between 2 weeks and 6 years. Evidence that

10 the combination is effective in treating chronic heart failure can be found in the fact
that a DPP-IV inhibitor according to the invention leads to a significant improvement
in the clinical situation compared with a different treatment or placebo (less frequent
hospitalisation due to acute heart failure, the ability to walk longer distances, a higher
loadability in ergometrics, a higher cardiac ejection output and/or reversal of

15 pulmonary congestion, and/or a reduction in mortality caused by heart failure).



15R2 denotes 3-(R)-amino-piperidin-1-yl, (2-amino-2-methyl-propyl)-methylamino or
(2-(S)-amino-propyl)-methylamino, for preparing a medicament for the therapeutic treatment of a
patient who has been diagnosed with a physiological functional disorder selected from among
pre-diabetes, 20glucose intolerance, pathological fasting glucose, diabetic foot, diabetes-associated
ulcer, diabetic hyperlipidaemia, diabetic dyslipidaemiq,gnée\_/vly diagnosed type 1 diabetes, gestational
diabetes, hyperglycaemia, adrenergic postprandial syndrome and heart failure, or for the therapeutic
treatment of a patient with transplanted islets of Langerhans or beta cells. - 36 - or of formula (I1) O
IR2 N 5 and ope of the salts thereof, characterised in that R1 denotes ([1,5]naphthyridin-2-ypmethyl,
(quinazolin-ZMI, (quinoxalin- 10 6-yl)methyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl,
(3-cyanoquinolin-2-yl)methyl, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2- yl)methyl, or
(4,6-dimethyl-pyrimidin-2-yOmethyl and R2 denotes 3-(R)-amino-piperidin-1-yl,

(2-amino-2-methyl \0FsRA RrRERVIE ARG ke of (Symmmd propy!)-methylamino. 15 for preparing a
medicament for the treatment of patients who have been diagnosed with pre-diabetes or manifest type
2 diabetes, characterised iR that by—uﬂﬁr’:ﬁ

R1<

N N
1] )—R2 ()
o) r‘\r N

5
or of formula (11
0 /%
R1. N
N I
| R2 (
N | N/>_
and one of the salts thereof, characterised in that
10
R1 denotes ([1,5]naphthyridin-2-yhmethy, (quinazolin-2-yl)methyl], (quinoxalin-
8-yhmethyl, (4-methyl-quinazolin-2-yhmethyl, 2-cyano-benzyl, (3-cyano-
quinolin-2-yl)methyt, {3-cyano-pyridin-2-yhmethy!, (4-methyl-pyrimidin-2-
yhimethyl, or (4,6-dimethyl-pyrimidin-2-yl)methy! and
15 R2 denotes 3-(R)-amino-piperidin-1-yl, (2-amino-2-methyl-propyl)-methylamino

or (2-(S)-amino-propylt}-methylamino,

for preparing a medicament for thé therapeutic treatment of a patient who has been

diagnosed with a physiological functional disorder selected from among pre-diabetes,

20 glucose intolerance, pathological fasting glucose, diabetic foot, diabetes-associated
uicer, diabetic hyperlipidaemia, diabetic dyslipidaemia, newly diagnosed type 1
diabetes, gestational diabetes, hypergiycaemia, adrenergic postprandial syndrome
and heart failure, or for the therapeutic treatment of a patient with transplanted islets
of Langerhans or beta cells.

25



pharmaceutical composition the risk of impaired glucose metabolism despite treatment, an elevated
HbAlc value despite treatment, an impaired fasting glucose 20value despite treatment, the need for
insulin treatment, manifest type 2 diabetes, a diabetic foot, a diabetes-associated ulcer, diabetic
hyperlipidaemia, diabetic dyslipidaemia or a macrovascular complication is reduced. 3.Use according
to claim 2, characterised in that the macrovascular complication 25is selected from among myocardial
infarct, acute coronary syndrome, unstable angina pectoris, stable angina pectoris, haemorrhagic or
ischaemic stroke, -37 - peripheral arterial occlusive disease, cardiomyopathy, left heart insufficiency,
right heart insuffici cy,gloﬁ | heart failure, heart rhythm disorders and vascular restenosis. 54.Use
according to %I{aimq%%ﬁéraa %ﬁs@ﬁ‘ﬁmﬁﬁ?‘fﬁg fBﬁBH%ia&dutical composition is used for the therapeutic
treatment of a patient in whom pre-diabetes.glucose intolerance or pathological fasting glucose has
been diagnosed. 105.Use "ccordingtoclaim 1, characterised in that the pharmaceutical composition
is used for the therBpeutictteatment of a patient in whom diabetic hyperlipidaemia or diabetic
dyslipidaemia has beeﬁ\’diagn se%_@.ﬁ%rse according to claim 1, characterised in that the
15pharmaceutical co sition'js used for the tﬁ@rapeutic treatment of a gestational diabetes. 7. Use
according to claim 1Q¢har teris®l in that the pharmaceutical composition is used for the therapeutic
treatment of a hyperglycaemia or an adrenergic 20postprandial syndrome.

or of formula (IN
0 %

R1 N - N
| R2 h

and one of the salts thereof, characterised in that

R1 denotes ([1,5]naphthyridin-2-yl)methyl, (quinazolin-2-yl)methyl, (quinoxalin-
10 B-ylimethyl, (4-methyl-quinazolin-2-ylimethyi, 2-cyano-benzyl, (3-cyano-
quinolin-2-yl)methyl, (3-cyano—pyridin—2—y!)méthy!, (4-methyl-pyrimidin-2-
yhmethyl, or {4,6-dimethyl-pyrimidin-2-yhmethyl and
R2 denotes 3-(R)-amino-piperidin-1-yl, (2-amino-2-methyl-propyl)-methylamino
or (2~(S)-amino-propyl)-methylamino.
15
for preparing a medicament for the treatment of patients who have been diagnosed
with pre-diabetes or manifest type 2 diabetes, characterised in that by using the
pharmaceutical composition the risk of impaired glucose metabolism despite
treatment, an elevated HbA1c value despite treatment, an impaired fasting glucose
20  value despite treatment, the need for insufin treatment, manifest type 2 diabetes, a
diabetic foot, a diabetes-associated uicer, diabetic hyperlipidaemia, diabetic

dyslipidaemia or a macrovascular complication is reduced.

3. Use according to claim 2, characterised in that the macrovascular complication
25 is selected from among myocardial infarct, acute coronary syndrome, unstable

angina pectoris, stable angina pectoris, haemorrhagic or ischaemic stroke,



8. Use according to claim 1, characterised in that pharmaceutical composition_is us_ed for the _
therapeutic treatment of heart failure. 259.Use according to claim 2, characterlsgd |n.tha.t by usmg.the
pharmaceutical composition the risk of a further rise in the HbAlc value, a deterlorlatl(')n‘ in the fasting
glucose and the need for insulin treatment is reduced. - 38 - 10. Use of a DPP_ vV |nh|b|tor of formula
(I) or of formula (I1) R1., N\(ll)  //R2 N 5 and one of th_e3$e_lt_s ther_eof, characterised in that R1 denotes
([2,5]naphthyridin-2-yOmethyl, (quinazolin-2-yl)methyl, (quinoxalin6-yl)methyl,

(4-methyl- qu|nazoIm@?@mbmr@%mmhenz&bé%@ym@a&wF@ﬂthébrt insufficiency,

-2- hyl-pyrimidin-2-yl)methyl
(3-cyano-pyridin- 2 th I )%]/ Tﬁ % , or (4,6-dimet
and R2 denotes 3-( aﬁmel%o piperd %qé) g&?ﬁﬁ BtH?/I 66}[5‘%9@?{59%%?%
(2-(S)-amino-propyianethytasiarm gy preparing a medicament combination with an active substance
selected from 15among the other antidiabetics; active substances that lower the blood sugar
S5 4. Use according to claim 1, characterised in that the

pharmaceutical composition is used for the therapeutic treatment of a patient in

whom pre-diabetes, glucose intolerance or pathological fasting glucose has

been diagnosed.

10 5. Use according to claim 1, characterised in that the
pharmaceutical composition is used for the therapeutic treatment of a patient in

whom diabetic hyperlipidaemia or diabetic dyslipidaemia has been diagnosed.

6. Use according to claim 1, characterised in that the
15 pharmaceutical composition is used for the therapeutic treatment of a

gestational diabetes.

7. Use according to claim 1, characterised in that the pharmaceutical composition
is used for the therapeutic treatment of a hyperglycaemia or an adrenergic
20 postprandial syndrome.

8. Use according to claim 1, characterised in that pharmaceutical composition is
used for the therapeutic treatment of heart failure.

25 9. Use according to claim 2, characterised in that by using the pharmaceutical
composition the risk of a further rise in the HbA1c value, a deterioration in the

fasting glucose and the need for insulin treatment is reduced.



level; active substances that lower the lipid level in the blood; active substances that raise the HDL
level in the blood; active substances that lower blood pressure; and active substances that are
indicated in the treatment of atherosclerosis or obesity. 20 11. Use according to claim 10,
characterised in that a medicament combination of a DPP IV inhibitors with another antidiabetic or a
blood pressure-lowering active substance is prepared. 3g39 - Use according to claim 10, characterised
in that a medicament combination of a DPP IV inhibitor with metformin, miglitol, atorvastatin, valsartan
or telmisartarfl (3. prefsaretaUserant dmdibgdoafl asmmlla cliaracterised in that the medicament
combination is used for the therapeutic treatment of a patient in whom a physiological functional
disorder has been diagnos€éd, selegztemmong pre-diabetes, glucose intolerance, pathological
fasting glucose, diaFQ;Ftic foQt, diabetes-associated ulcer, diabetic hyperlipidaemia, diabetic
dyslipidaemia, newly diagho e 1 diabetes, gestational diabetes, heart failure, hyperglycaemia
and adrenergic postprgaijial syhdrgrme-Rgolatioripr storage medium for islets of Langerhans or beta
cells, characterised py#ia ium contains 1 nmo1/1 to 1 prnol/1 of a DPP IV inhibitor for
enhancing the vitality and secretion capacity of the cells. Medium according to claim 14, characterised
in that the structure of the DPP 1V inhibitor is described by the formula (I) RIN 0 OR2(I) 200r the
formula (1) R1,, R3eatfenaups the)salts thereof, characterised in that -40-

o) /

N
N (th
| N R2

Nx | N/

R1.

and one of the salts thereof, characterised in that
R1 denotes ([1,5]naphthyridin-2-yl)methyl, (quinazolin-2-yl)methy!, (quinoxalin-
6-yhimethyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, {3-cyano-
quinolin-2-yl)methyl, (3-cyano-pyridin-2-yhmethyl, (4-methyl-pyrimidin-2-

10 ylymethyl, or (4,6-dimethyl-pyrimidin-2-yl)methyt and
R2 denotes 3-(R)-amino-piperidin-1-yl, (2-amino-2-methyl-propyl)-methylamino
or (2-(S}-amino-propyl)-methylamino,

for preparing a medicament combination with an active substance selected from
15 among the other antidiabetics; active substances that lower the blood sugar
level; active substances that lower the lipid leve! in the blood; active substances
that raise the HDL level in the blood: active substances that lower blood
pressure; and active substances that are indicated in the treatment of
atherosclerosis or obesity.
20
11. Use according to claim 10, characterised in that a medicament combination of a
DPP IV inhibitors with another antidiabetic or a blood pressure-lowering active

substance is prepared.



guinolin-2-yl)methyl, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2- yl)methyl,
or(4,6-dimethyl-pyrimidin-2-yl)methyl and R2 denotes 3-(R)-amino-piperidin-1-yl,
(2-amino-2-methyl-propyl)-methylamino or (2-(S)-amino-propyl)-methylamino. Method of enhancing
the vitality and secretion capacity of islets of Langerhans or beta cells, characterised in that during the
isolation and transplantation phase of the islets of Langgrhans or beta cells a DPP IV inhibitor is added
to the isolation and storage medium in a concentration of between 1 nmo1/1 and 1 pmo1/1. Method of

treating a patient wWite 2 BRRIINGInhibiEah chataciesiseddadnatitne patienldrsheenisgaassdiith a
physiological functi Ilggsorqtg{gsele%ted from among pre-diabetes, glucose intolerance, pathological
tid\fABE RHRh S

fasting glucose, di DeHREy ThETOL; ginta Hallbrirdaiam catglatartan is

dyslipidaemia, newkhegigrgdosed type 1 diabetes, gestational diabetes, heart failure, hyperglycaemia
and adrenergic postprandial syndrome, or of treating a patient with transplanted islets of Langerhans
or beta cells. Method of treating a pre-diabetes or type 2 diabetes patient with a DPP 1V inhibitor,

characta¥ised i1 thasghecseaing s dieeding Hrkcebinnarethalupasesoriahlisnsashiiieament,
an elevated HbAlc value dﬁspite treatment, an impaired fasting glucose value despite treatment, the

need for insulin tréRTeiY MEARGREHEC HatRRY of ARG THOIVAURBRBYSIRESIHRed ulcer,
diabetic hyperlipidaemiaiedietcidy sliidaesiaiog acaagra@seareamphsstighrdiaiitegsaf treating a
patient with a DPP |IV inhibitorP/, characterised in that the patient is suffering from heart failure.
giucose infolerance, pathological fasting glucose, diabetic foot, diabetes-
associated ulcer, diabetic hyperlipidaemia, diabetic dyslipidaemia, newly
10 diagnosed type 1 diabetes, gestational diabetes, heart failure, hyperglycaemia

and adrenergic postprandial syndrome.

14. Isolation or storage medium for islets of Langerhans or beta cells, characterised
in that the medium contains 1 nmol/l to 1 pmol/l of a DPP IV inhibitor for

15 enhancing the vitality and secretion capacity of the cells.

15.  Medium according to claim 14, characterised in that the structure of the DPP IV
inhibitor is described by the formula ()

0 =
P Wt
0 I’I\I N
20 or the formula (I1)

R1._ | N

N (In
| R2
L~

and one of the salts thereof, characterised in that

25 R1 denotes ([1,5Inaphthyridin-2-yl)methyl, (quinazolin-2-yl)methyl, (quinoxalin-
B-ylmethyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
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15.

16,

17.

18.

_40-

quinolin-2-ylimethyl, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2-
yl)methyl, or(4,6-dimethyl-pyrimidin-2-yl)methyl and
R2 denotes 3-(R)-amino-piperidin-1-yl, (2-amino-2-methyl-propyl)-methylamino

or (2-(S)-amino-propyl)-methylamino.

Method of enhancing the vitality and secretion capacity of islets of L angerhans
or beta cells, characterised in that during the isolation and transplantation
phase of the islets of Langerhans or beta cells a DPP 1V inhibitor is added to
the isolation and storage medium in a concentration of between 1 nmol/l and

1 umol/l,

Method of treating a patient with a DPP 1V inhibitor, characterised in that the
patient has been diagnosed with a physiological functional disorder selected
from among pre-diabetes, glucose intolerance, pathological fasting glucose,
diabetic foot, diabetes-associated ulcer, diabetic hyperlipidaemia, diabetic
dyslipidaemia, newly diagnosed type 1 diabetes, gestational diabetes, heart
failure, hyperglycaemia and adrenergic postprandial syndrome, or of treating a

patient with transplanted islets of Langerhans or beta cells.

Method of treating a pre-diabetes or type 2 diabetes patient with a DPP IV
inﬁibitor, characterised in that the treatment reduces the risk of impaired
gluéose metabolism despite treatment, an elevated HbA1c value despite
treatment, an impaired fasting glucose value despite treatment, the need for
insulin treatment, manifest type 2 diabetes, a diabetic foot, a diabetes-
associated ulcer, diabetic hyperlipidaemia, diabetic dyslipidaemia or a

macrovascular complication.

Method of treating a patient with a DPP IV inhibitory, characterised in that the
patient is suffering from heart failure.



