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WO 2007/128761 PCT/EP2007/054270 Use of DPP IV inhibitors The

specification describes the use of selected DPP IV inhibitors for the

treatment of physiological functional disorders and for reducing the risk of
WQRB0GEEEN@®NCce of such 5 functional disorders in at-risk patient gFRIEPAA07/054270

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 medigamsiea 1 e fipyane 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

Th@%?)e'aﬁg’aﬁtﬁlﬁr@él%i&%?e@ﬂ{@%@w@@f&fgﬁ ﬁﬁ?ﬂ?@ lﬁH%iﬂ{r@iﬂﬂc‘&ﬁ‘éetriaatment of

peptides including the peptide GLP-1 and are highly promising molecules

physioirgiaab iumctiang! discstesseartey, E8lUging theidiske$ thetiassirvenied of such

furREEYE MalRlYCR iVanies Baﬂsa?&aaag% %%itforﬁweeggﬂ bove-

autoimmune disease. With a corrésponding genetic dispositi under

memompE &R bY rhibilsmitcieninaotios vétusihrlavibe isylosiemaesda described,
by m@eﬁf%ﬁvﬁf&mﬂﬁ;sP@veartFé%ﬁﬁM&d@&%@é@%@&%@@&ﬂ&@é@%é&éﬂ%

insulin. 20 Type 2 diabetes mellitus Is not categorised as an autoimmune
applisatisaamPinbaiisad tRRIERRERfERtitgIIGSHNSLgWwdaeRtseeding 125

mg of glucose per dl of plasma; the measurement of blood glucose

values is a standard procedure in routine medical analysis. Prediabetes is

The aiaensiDRR- Yasilag bsyndeigHracvamexcdd?l s Bsringcpreiease which

pro¥RmeR! ey el o5 AR g afsipease Repdief R 3RRRDNIRE LR SNARESHIS at the
threshold of 125 mg of glucose per dl of plasma, which is relevant for” o
N‘@Téﬁ@@s@ﬁ%i@@%%é‘%@'ﬁ@fﬁt atepyiidlegres thaintgemr deeelinffinastive
pefARERg AHRRRE) Y OEddigalieR Rf BIE NI ASAISIREURIREAIGORS the
tolerance, i.e. a blood sugar level of 140-199 mg of glucose per dI of
treﬁ’[ﬁ!ﬁ'ﬁh%f Htﬁh@tﬁﬁ@?ﬁﬁHfg 75 mg of glucose on an 30 empty stomach
within the scope of an oral glucose tolerance test. W02007/128761

PCT/EP2007/054270 -2 '
Type 1 diabetes mellitus, which occurs mainly in juveniles under 30 years of age, is

categorised as an autoimmune disease. With a corresponding genetic disposition
and under the influence of various factors, insulitis occurs, followed by destruction of

the B-cells, so that the pancreas is no longer able to produce much, if any, insulin.

Type 2 diabetes mellitus is not categorised as an autoimmune disease and manifests
itself in a fasting blood sugar level exceeding 125 mg of glucose per dl 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
maximum normal level of 99 mg of glucose per dl of plasma but does not exceed the
threshold of 125 mg of glucose per dl 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 giucose tolerance, i.e. a blood sugar level of
140-199 mg of glucose per dl of plasma 2 hours after taking 75 mg of glucose on an

empty stomach within the scope of an oral glucose tolerance test.
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If a glucose tolerance test is carried out, the blood sugar level of a diabetic

woridbhedgreaxcess of 199 mg of glucose per dl of plasma 2 hours aftar=feeh7/054270
of glucose have been taken on an empty stomach. In a glucose tolerance
test 75 g of glucose are administered orally to the patient being tested
after 10-12 hours of fasting and the 5 biood sugar level is recorded

di bef h 1and 2 h t .
1 S R 5 DR AATIEN ol T DS DHGEL G B G A e be i
exckef pfaded dngfof@takmtberqllwf)ﬁmém Zhlwuﬁé)@mg DBrgCtbﬂdﬂmUse have
b aft rtakln it and Ief an 140 m @rdl aftj éz%hours If i?r% ? rs the
BTN B RB Mo U268 Y AYEIsg AR A Ao Ghalbease are
admiamao@domrmilqumelﬁaxaaﬁsa@mgqsemoéﬁ@me 1 HﬂﬁJZ@QﬁIT@?ﬂQgOénd the

t t of di b [lit eH t uct of a

Dl SR EAEL 5 R T FRlEHe R  EH R g Lsosp i and 2
hoimpaftantkidgitls ouriasaithgdenspelst ﬁ%@%%@%@géhﬁab@%lﬁb?&iégv%n 60

the 15 lif of th rthr tes the HbA1 c in the sens a "bloo
g I B O B R U R B IR S 6 050 Sb e 1 hour
aﬂérlﬁhm@k&rﬁlmmaatmmwmm ¢ leyatdiaf been ﬂvﬁdiurs the value is -
e R R P Ao oo

capzotgiitedsamadéabatie microangiopathy. The available 20 treatments for
diabetes can give the diabetic an average improvement in their HbAl c
level of the order of 1.0 - 1.5 %. This reduction in the HbA1 C level is not

In thﬁfinimm‘tc’u:ﬁnglchiﬁtmtmmxwt@iabehe@mmesimd Hivgdlcraage othe product

% re era % c 25 If uli sistance can be
of g aecte s |s % ?:'u fif y%ron%%%’ gﬁ%ﬂ %f %@"ﬂjrg’s ﬁ%cgpﬁ%wal
tmp,or‘rqﬂeg nMamofmmabwedexﬁemddlabeeeﬂaﬂbm thedjobe thatanlereesind the

| on needs as much

e A RS P R e TR 007 PR e Ry
reffesist&m:ewerﬂ@ bl@wcaegalnlew@fnbellpmmmgammmﬂkhe Catibatfc patients

li i termjned w the sco e ofa c
R e R e e A R s intsive
dtabe’aesgﬂmsmabéoepm &%a&mm%mmfmm arf the Iaanhqgs)uml

. ' sti finition). .Rather less, [aborious th
Sggﬁwpﬂﬂe}{s%g%%sé'%ﬁt%cqgﬁryn\{l'r_]éf%n\a E'e & SA?}] V%%H'Oé}unh aﬁ%lntra\?eﬁ (s
treatments for diabetes can give the dlabetrc an average improvement in their HbA1¢
leve! of the order of 1.0 — 1.5 %. This reduction in the HbA1C level is not sufficient in
all diabetics to bring them into the desired target range of < 6.5 % and preferably < 6

% HbA1c.

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

than the clamp test are so called minimal models in which, during an intravenous
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W02007/128761 PCT/EP2007/054270 -3 glucose tolerance test, the
wansohn @ndiglucose concentrations in the blood are measured atgsedr2007/054270
time intervals and from these the insulin resistance is calculated. Another
method of measurement is the mathematical HOMA model. The insulin
resistance is calculated by means of thé”fasting plasma glucose and the
astlnga? insulin COEC tratlo . In this, method it |s OSSIb|e

oI IET R RESh s S bERE T idIGERaB e blgod are
me@ieness et MemW@mmtaMeddrowmeammmlrﬁ&%§l§t@®@msi§dwulated.
R DR LS S ST Y IREANE i
remetmw&ratmtoa!a&a;dbSorr@eﬂtm@Etraﬁfmregeﬁdm)glaﬁdede}rﬁiaﬁé)fastmg

lat tly with th of insul reS|s ce. Ta sim
e T onda 1S MBRad Kachebe dhs el bt bes opatic
anhmi@ﬂe%tn’z’soﬁthﬂeﬁiﬁmmm cnaéaeter@é@sséé evermﬁlgéﬁlm aiesitg for
re;sure 3 I|p| mla( n alte ed content of to aI

SR RS 0587 5 e 2 Y BaErale o AR rs ore used

in ghayseyaénicalpnidiipe mwmhammma@@osemf@ww&wbanem S
eans in this i |n ance thatth&% Mas Index (BMI between 520
h

*”%xa%%ﬁﬁf SRR sy 58 81D ‘i’g‘ﬁﬁW‘i&f’ Rdakels

cosglate sifjriifiedrelghtith metmslenmnﬁeﬁmbewg&mwl is 30 kg/m2 or
more. It is immediately apparent, from the above definition of insulin
resistance, that hypotensive agents are suitable and indicated for treating

Tdtsmlpmmrmweathingsatﬁﬁ;bighstﬂ!mdm&sme pedoladio theufintiesistant if they
ha%né?f |nd| {8ﬁed|abet Sis |ﬁ thegcondltlons for metabolic syndrome

are meetast e maln atire gr whicH 1€ IRedhh resistance. According to the

A P es (Executive Summary of the Third Report of the
O NSYeRAPEHE R D

Nationa ero Education Program (NCEP) in the Journal of the
2)Ah1@hddﬁcmwmwesoaanon 285:2486-2497, 2001) metabolic

o) SRS REPESTL S TUER SRR AR Rniolgng

tics:
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 (BM}) is between 25
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 BMI 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,

high biood 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 EHINICEP
Guidelines (Executive Summary of the Third Report of the National Cholesterol
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:
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W02007/128761 PCT/EP2007/054270 -4 1) Abdominal obesity, defined

w@EB Gy Wedstmeasurement of >40 inches or 102 cm in men and >35eM88q7/054570
or 94 cm in women 2) Triglyceride levels >150 mg/dl 3) HDL-cholesterol

levels <40 mg/dl in men 5 4) High blood pressure >130/>85 mm Hg 5)
Fasting blood sugar of >110 mg/dl This&lefinition of metabolic syndrome
immediately shows that hypotensives are suitable for treating it if the

1) pARdRTEBLARSY MadETHIGH BRoEIYsebsIRe SHFRBMR bier4thingaes @l 02 cm in

triglysefite-agqadeyr el anqg thapsmermg/dl also indicates the presence
2) oﬁp_re- diapbetes. This suspicion is confirmed by a low blood level for HDL
chd

laYERHAgHEYRImBMO R Kb elow 55 mg per di of plasma are regarded

3) aHDD-khweduiednieen eusingripy Armg per di of plasma are regarded
as too low. Triglycerides and HDL 15 cholesterol in the blood can also be

4) g&lighiiRerh e BsNR T RS HSdical analysis and are described

5) for exapie by iemesfL{ritenl/diabor and Diagnose”, TH-Books
Verlagsgesellschaft mbH, Frankfurt/Main, 2000. A suspicion of

Thiyedifkiems 43 m?m?bmawﬁﬁﬁ%m?m%%}gﬂ%wwﬁwﬁﬁ@m are
exceed 99 mg of ose per dl of plasma. e term gestationa

oo TR PR eiy F ACHOR kR o IRl B e @mong other

thindnich 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

A gty ddsimpledestd @onidriehhiie tioossluardeVvields aeaseasteshce of pre-

- hoyr after the administration of 50 g of glucose solution. If this.1 h level is
o8 1 3O P BBt SRR TRBEEK 5 o Rhar SAnhrrRaigRerol.
womey beeditairsdvi§ 5 signdarrdl giiskserialaranegiesédddidd wafwhile in men

| : ) ioreal di i whi
le\%t%%?fwggﬂéﬁeé%%iép pl%gr%sécgpg %e%;t?gcé%ogsa tgés%ﬂ?rfﬂﬁyéggc@s and HDL
cholesterol in the blood can also be determined by standard methods in medical
analysis and are described for example in Thomas L (Editor): "Labor und Diagnose",
TH-Books 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 di of plasma.

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. itis usually a simple test in
which the blood sugar level is measured one hour after the administration of 50 g of
glucose solution. If this 1 h level is above 140 mg/dl, gestational diabetes is
suspected. Final confirmation may be obtained by a standard glucose tolerance test
with 75 g of glucose.

Hyperglycaemia describes a functional 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/d] compared with the
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level is measured in the blood, either in the fasting state (increased
watugpsestevel of 100-125 mg/dl or diabetic-hyperglycaemic level p3E29007/054270

mg/dl compared with the W020071128761 PCT/EP2007/054270 -5

normal level of <100 mg/dl,) or in non-fasting state (elevated glucose level

of >180 mg/dl). By adrenergic postprarfdial syndrome (reactive

hypoglycaemia) the clinician means a 5 functional disorder in which a
noa?éﬁig%&iﬂna?% gl Roer RIS @6 piaHatRd Bldsessuge! of 180
mdgye! (hypoglycaemia) caused by an imbalance between rapidly digested

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

Byl&upsinerticossste @indRICEISRAAY NRidaRa B geacha DuhdawiRittan means a

inadequate metabolic control. A diabetic foot is diagnosed by the .
funQIR RO ) R ieE e ST RpRiitiere SivaH S sty e lReebedidp deed drop in
thénabiess Idwr tevs) di sRRsAMIes e IEtRiSHharR e Feen rapidly

_inflammatory skin defect In 15 a patient with diabetes mellitus. A

dighslrsteahinispien g FTULINGYER 1Y 8l Ressislinthatiea sadbnysical

examination (e.g. inspection of the foot). The term diabetic

hyperlipidaemia is used if a patient with diabetes mellitus suffers an
ThiadrE b el enbleliesdp e SRBR ARy crised ehpienanmilius, the
pri&%?%ﬁfé@@ﬁ&fﬁ_}_ﬁhﬂ@@é@?rﬁég&wd .|' ﬂ&ra\i\ti&‘aﬁr_b@iiﬁmd _ﬁﬁ@@ﬁ@@éq%te

H olesterol. The term diabetic dyslipidaemia is used if the total _
MERGR %Pf%oﬁ&@@&%ﬁ%%ﬁ%&w&Mbﬁpaﬁafmﬁfcﬁsié@e@?éﬂ@s'ons
(elg. alleses) ircathepane taddRE ¢heleris ol BR).is too low (e.g. <55 -

mg/dl for women and <45 mg/dl for men). 25 The term heart failure is

used if either subjective symptoms or objective findings indicate an

Thioabitityded maeebﬁ@gmzac_égay?éh w@ﬁeﬁﬁawdmm@ QWRHINSBIP e defect in
SV om a e.g. di ICult reat Ing unaer stress or at r _St. .

o R e B LS e P AR UISHE hélagnosed by typical

anaceosdis el yihgsiouheXaenitaed B l:aie pighamitme) tisefasgtion of the

lungs according to X-ray, and/or reduced walking distances.
W02007/128761 PCT/EP2007/054270

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

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 aitered, i.e. the patient's HDL cholesterol
level is too low (e.g. <55 mg/dl for women and <45 mg/dl for men).

The term heart failure is used if either subjective symptoms or objective findings
indicate an inability of the heart fo achieve the necessary ejection output. Subjective
symptoms may be e.g. difficulty breathing under stress or at rest. Objective findings
include a reduced ejection output of the heart according to uitrasound (reduced
gjection volume), congestion of the lungs according to X-ray, and/or reduced walking
distances.
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-6 Some selected DPP |V inhibitors are particularly suitable for the

wdreRaagien of a medicament for the therapeutic treatment of patitgEpdae /054270
have been diagnosed with a medical or physiological functional disorder

selected from among pre-diabetes, glucose intolerance (impaired glucose
tolerance), pathological fasting glucose-(impaired fasting glucose),

diabetic foot, diabetes-associated ulcer, diabetic  hyperlipidaemia, diabetic
Somlﬁﬁtﬁfé?ﬁ%ﬁﬁg\m i Pi%%%ﬁ@ﬁéﬁ‘%&fbfééi%%%fa%ﬁ&ﬁ BrRRGER}iQN of a
m@ﬂ@mﬁ@ﬁt%i:]m@im?ﬁﬁé@ﬁcnﬁéﬁm@%_mm élqﬂiléh@éﬁé l:(éiﬁ?ﬂtﬁ@rﬁfsed with
regnancy), erglycaemia, adrenergic postprandial syndrome (reactive
o ) BT Heal YRR O PLe) SEREa e P B e tes.
glieossluneitanisk hasaispifuebieadeent Ry, patienbyitbsriargiylucose
impair gﬂglucose metabt:]ollsm, an_elevated HbA1l c value, an impaired

. Im ! ¢ | ! L .
(IMB&fiy AFIpGoARE e SRS Bat RRIRS 23 RAIKEE HiBeradiabetic
hypiahpieserseogiairsisepsiigiahenisd yranipidRgmiz st djpbefigiabetes (to
dyslipidaemja, and that. in spite 15 of the therapy insulin treatment will
m%ét%?h@ et E&R‘PHFH@&E&)&%& R eRTE Ml desiRtienalaiabstes

(di@b@t@gr@vgmg&ﬂfswmmypﬁg%ﬁémié, lﬁaﬁeﬁ@r@r%i@@%tﬁi@dafﬂrgyr@%me
coronary syndrome, upstable angjna pectoris, stable angina pectoris,
“ﬁ?&@%?o%ff@ﬁfy%%m'?é]&é%‘?ﬁﬁgﬂb%@; peripheral arterial occlusive
disease, cardiomyopathy, left heart insufficiency, right heart insufficiency, :
lobal heart insufficiency, heart rhythm disorders and vascular restenosis.
e B TLE PSP REHGRS TG0 05 175 UkTlel Fs Gpeatment the
padeﬁcmddlﬁéteém'|iiﬁré1|§ﬁ;ﬁ@mkﬁcﬂdé3ﬁﬁlﬁb&ﬁs&5, hheﬁaléﬁﬁmdh%m c value, an
._substances are suitable for enhancing the vitality and secretion, capacity..
P REis AT A RS g TATUREC SPE AR UAREIRS o EURLEUR ey Hiabetes-
astwieydanssringisbisicohvabltisiuteniia eftdidbunispipsintionaehe and that in spite
f ubﬁfnces ma%,also %e %ﬁ,{ed,ﬂ%%the isolation and trans Iantatilon
° @Pu% COPRALESBT HSGEmeid BEILSHT Ay e SRaReyar
cosyiiktaticns wiltlecanventional isolation or storage 30 medium in a
suitable concentration of 1 nmol/l to 1 pmol/l, preferably in a

concentration of 1 nmol/l to 100 nmol/l. This results in an improvement in
Exthepleslity nohthevansdelirldorbglicatispiaofedisAdrithpre vepenirtia] iadiycts acute

obtained Rgrticulartl}/ . . , , ,
coronary syndrome, unstable angina pectoris, stable angina pectoris, haemorrhagic
or ischaemic stroke, peripheral arterial occlusive disease, cardiomyopathy, ieft 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.

In addition the substances are suitable for enhancing the vitality and secretion
capacity of cells after the transplanting of islets of Langefhans or beta cells, and
thereby ensuring a favourable outcome after trahspiantation. The substances may
also be used during the isolation and transplantation phase of islets of Langerhans or
beta cells, by adding the specified substances to the conventional isolation or storage
medium in a suitable concentration of 1 nmol/l to 1 ymol/l, preferably in a
concentration of 1 nmol/l to 100 nmol/l. This results in an improvement in the quality

of the material to be fransplanted. An improvement in quality is obtained particularly

~ in combination with added amounts of GLP-1 {glucagon like peptide 1), preferably in
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in combination with added amounts of GLP-1 (glucagon like peptide 1),
wpeferabhgin W02007/128761 PCT/EP2007/054270 -7 a concenpeatier2ob7/054270

1-100 nmol/l. Corresponding isolation or storage media and

corresponding methods of enhancing the vitality and secretion capacity of

islets of Langerhans or beta cells by thé addition of DPP IV inhibitors to

the me guse furth ect of the invention. 5 Fin
a R L e R e Tl Sl agiene
Coméambmﬂﬁ&gumtemnmmmnﬂmmgtmé &MﬁMaMWMW@@&ﬂMetS of
acear d|n pre vention.can ribed.hy 1 mula
Lo e B T e AL P R e S B G od are
furvmelteimeﬁﬂotﬂﬂmiase(ﬁtﬁﬂnaphthynd|n -2-yl)methyl,
(quinazolin-2-yl)methyl, (quinoxalin-6-yl)methyl,
(4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
F inakliyld!ﬁez\{;d:)meﬁhwd}ti(caaexdanb%bydtﬁ ra \dlitatiylfor the treatment of various forms

4-meth rlmd|n2 I eth r. (4 Jmethyl pyrimidin-2-yl)methyl
Ofgﬂ ﬁ’e&y et iw m% f’ag“ﬁl - (2- 20

amino-2- methyl propyl) methylammo or

mino methylamino., Particularly preferred DPP 1V in bt
are\? éﬂ%?}&.n%%‘;%pouﬁé%r%h&tﬁ e presént inventio Can be Je8ibed by
formula (1) _

0 =
Jd lor o
o) r?l N
or formuia (II)

0 /
re O
¥

wherein R1 denotes ([1,5]naphthyridin-2-ylmethyl, (quinazolin-2-ylmethyi,
(quinoxalin-6-yl)methyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
quinolin-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.

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

s 1-[{(4-methyl-quinazolin-2Z-yl)methyl}-3-methyl-7-(2-butyn-1-y1}-8-(3-( R)-amino-
piperidin-1-yl}-xanthine (cf. WO 2004/018468, Example 2(142):



therapeutically active salts thereof: 25
wdzbetmetayl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8- (34 RER48h 7/054270

no- piperidin-1-yl)-xanthine (cf. WO 2004/018468, Example 2(142):

W02007/128761 PCT/EP2007/054270 -8-O ~ NCiN/N ONNN

1-[([1,5]naphthyridin-2-yl)methyl]-3-metByl-7-(2-butyn-1-yl)-8-((R)-3-amino
- piperidin-1-yl)-xanthine (cf. WO 2004/018468, Example 2(252)): NO N |

[/>-N ooNN51NQO /%
1-[(quingzolin-2-yl)methyl]-3/methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperi
=3, rﬁ , Example 2(80)): O\ ;"NNN N

Example 136): O\

e 1-[([1,5Inaphthyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-
piperidin-1-yl}-xanthine (cf. WO 2004/018468, Example 2(252)):

O ==
O XeC
9® OJ\T o
3]

» 1-{(quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y})-8-((R)-3-amino-piperidin-1-
yh)-xanthine (cf. WO 2004/018468, Example 2(80)):

A
OO O
. | N

o 2-((R)-3-amino-piperidin-1-y1)-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):

0
N N
Y\N
| N
QifN N N/>_ .
N

15 e 1-[(4-methyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y!)-8-[(2-amino-2-
methyl-propyl)-methylamino}-xanthine (cf. WO 2006/029769, Example 2(1)):

N

10



NNN N~NN 15
wk{(4+metbyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-I-yl)-8- [ (Beam@ipen0 7/054270

2- methyl-propyl)-methylamino]-xanthine (cf. WO 2006/029769, Example

2(1)): W02007/128761 PCT/EP2007/054270 O N~N O IN

1-[(3-cyano-quinoIin-2-y|)methyl]-3-métﬂVl-?-(Z-butyn-1-y|)-8-((R)-3-amino-

piperidin-1-yl)-xanthine (cf. WO 2005/085246, Example 1(30)): NN N i N

N ONS5 0 ==

1-(2-cy§3no-benzyl)- methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-yl
Athi f. 2
-qu%olin- -yl
mg#ytaggifiol

O N~rllIN />--N |

thyl-7-(2-butyn-1-yl)-8-[(S)-(2-am
0 2006/029769, Example 2(4)):

o 1-[(3-cyano-quinolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y)-8-(( R)-3-amino-
piperidin-1-yl}-xanthine (cf. WO 2005/085246, Example 1(30)):

e =

® NJ}IN/;

TG
N

e 1-(2-cyano-benzyl}-3-methyl-7-(2-butyn-1-y)-8-((R)-3-amino-piperidin-1-yl)-
xanthine (cf. WO 2005/085246, Example 1(39)):

I o N =

10 o 1-{(4-methyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-[( S)-(2-amino-
propyl}-methylamino]-xanthine (cf. WO 2006/029769, Example 2(4)):

| N

s 1-[(3-cyano-pyridin-2-ylymethyl}-3-methyl-7-(2-butyn-1-y)-8-(( R)-3-amino-~
15 piperidin-1-yl}-xanthine (cf. WO 2005/085246, Example 1(52)):



ON(N
WazfE-eyarm-pyridin-2-y)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(R)-Pa@nmipes07/os4270
15 piperidin-1-yl)-xanthine (cf. WO 2005/085246, Example 1(52)):
W020071128761 PCT/EP2007/054270 -10-N NN I/>ONNN
1-[(4-methyl-pyrimidin-2-yl)methyl]-3- m'la@h'yl 7-(2-butyn-1-yI)-8-((R)-3-amin
Nplperldln 1-yl)-xanthine (cf. WO2005/085246, Example 1(81)): O N ~ N
/T N ONNSIN

methyl] -3-methyl-7-(2-butyn-1-yl)-8-((R)-3-a
nthlne (cf WO 2005/085246, Example 1(82)): O N

-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperi
Rli e (tNWO 2 85246, Example 1(83)): O C1 (N

e 1-[(4-methyl-pyrimidin-2-yl)methyi}-3-methyl-7-(2-butyn-1-yi}-8-((R)-3~amino-
piperidin-1-yl}-xanthine (cf. WO 2005/085246, Example 1(81)):

! A\JI%Q

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

P! ﬁi%Q

o 1-[(quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-
yl)-xanthine (cf. WO 2005/085246, Example 1(83)):

SES S0

15 These DPP |V inhibitors are distinguished from structurally comparable DPP |V

inhibitors, as they combine exceptional potency and a long-lasting effect with
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/>-N O N N I N 15 These DPP IV inhibitors are distinguished from

wishaetugaliyicomparable DPP IV inhibitors, as they combine exceptoradong7/054270
potency and a long-lasting effect with W02007/128761

PCT/EP2007/054270 -11 favourable pharmacological properties, receptor
selectivity and a favourable side- effect!drofile or bring about unexpected

thera adva e mproyvements when combined with_other
fay Cilas ﬁﬁ&%\‘r(a&&?&’%%?f eﬁ%@e%ﬁ%ﬁeﬁreﬁa%%lﬁaﬂvgv aRdigdayGHRRle side-
effeubmaﬁmmﬂn@Mt@ﬁéx@@e@mtm&é@e@tefmam@é@sﬂrmﬁﬁ&rmnts

occurs uIt usly, it |s uite often indicated to combine a_number of

WA SRR R R SOATSE WieRhar YR bgtaiiisging BAitmEeparation is

didoeiehial the prasisadiags esedtitneaoved treatment outcomes may be
obtained if a DPP IV inhibitor is combined with an active substance

selected from 10 among the other antidiabetic substances, especially

Asﬂ@ﬁﬁ&@ﬂbﬂ@t@b@ﬂdh@htﬁméthﬁsm e Riraithatpiddayl it fguite often
mc‘? |se the HDL level in tr#1 %’ ood, lower blood pressure or are

8 GPRBING &MdmPst SheliRiGar gt BHRciRes witlygag,another. Thus,
dermmil‘ag ohtire mtiwmmmm@ewg@gmke@tﬁfﬁﬁdoammwém@éﬁcomes may

0.25mgto 5 and when administered
e oS g B et oo D B B A PSP e edepted from
anﬁ'mn@ﬁhed@&rd?@hﬂfd%wmmmb Fk%mﬁﬁf lawfcﬂaﬂwmwﬂbwtm lower the
another activ bs m e for uate to r with.one o
DI S R B P R B P e S coloe 4G G erblood. lower
bidadmesglmeaﬁearmmcatetailmﬁneﬁt%&Dﬁ@rﬁ%ﬁﬁ%ﬂ%@l@r@@@@%besity.
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol,

water/glycerol, water/sorbitol, water/polyethyleneglycol, propylene- glycol,
Theetidstape yiadg ool ,cﬁamwﬁemymwmamﬁéatwwhﬁmmghmusry is

o B e SR RS oy 0.5 mg
108usye mseiesabis AEpoRittwies. @My, in each case 1 to 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,
magnesium stearate, polyvinylpyrrolidone, citric acid, tartaric acid, water,
water/ethanol, water/glycerol, water/sorbitol, water/polyethyleneglycol, propylene-
glycol, cetylstearylalcohol, carboxymethylcellulose 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.

The DPP IV 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, carriers, fillers, lubricants, flow agents,
crystallisation retardants, disintegrants, solubilisers, colourings, pH regulators,
surfactants and emulsifiers.
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The DPP IV inhibitors according to the invention are thus prepared by the
wesltbedawan using permitted formulation excipients as described prther2007/054270

prior art. Examples of such excipients are diluents, binders, carriers,

fillers, lubricants, flow agents, crystallisation retardants, disintegrants,

solubilisers, colourings, pH regulators;, Bdsurfactants and emulsifiers. W

0200711287 61 PCT/EP2007/054270 -12 Examples of suitable
EXBW&‘&&?&%@@&H@%@@%WE&?% ISR \RIPEGER Bﬁ%‘é%‘a‘f@fjr@@f?ﬁ‘rﬁ!?ﬁ’sli’hate’

enflortalylisticsad} fityesax igpyastb fosss nidzeitehapieest aprispdasiairaitl starch or

i\(}r fxyIitoI. 5 Examples of suitable binders include copolymers of
X %ylpyrrolidone with other vinyl derivatives (copovidone),
hydroxypropylmethylcellulose (HPMC), hydroxypropyl- cellulose (HPC)

o s T AT e o

deﬂO@iBﬁ@S{'@IﬁﬁE@iVQMnQ%MV@B&@b@@W&?W@@Plﬁt_ﬁﬁbﬁﬁlﬁﬁgb@‘ﬁ%ﬁ!@%mpy!-
stor Qi agnesium stearate. Examples of suitaple disintegrants

ool R L P TS GG AP VAR e SR B AR R AF PP

supbitutat eyteakjeropiaiimsogbthe DPP IV inhibitors according to the

invention are Direct tabletting of the active substance in powder mixtures
with suitable tabletting excipients; Granulation with suitable excipients

Exanthieeequitableixibdoaiits sodalle 122 gxeipihisciied isubiegiieinim behenate,

tabletting as well gs film coafing; or packing of powder mixtures or
cal&g%%%ﬁ%ec &?&”%%%%@Fa%@%&i HIStRLES %ﬁ%r\?/@'granulaﬂon
in the intensive mixer followed by fluidised bed drying; 25 one-pot
ranulatign; flug?jiis d.bed grapulation: or dry granulation ée. . By roller
B oAy A S e RO L AR St S B B ey B oking
into capsules. 30 The DPP IV inhibitors mentioned above may also be
SulS R P B i et o rmaceutical formulations of the DPP IV inhibitors
according to the invention are
o Direct tabletting of the active substance in powder mixtures with suitable
tabletting excipients;
e Granulation with suitable excipients and subseguent mixing with suitable

excipients and subsequent tabletting as well as film coating; or

e packing of powder mixtures or granules into capsules.

Suitable granulation methods are

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

e fluidised bed granulation; or

¢ dry granulation (e.g. By rolier compaction) with suitable excipients and

subsequent fabletling or packing into capsules.

The DPP |V inhibitors mentioned above may also be used in conjunction with other
active 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
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active substances, by means of which improved treatment results can be

woRieinedreuch a combined treatment may be given as a free  peyep2007/054270
combination of the substances or in the form of a fixed combination, for

example in a tablet or capsule. Pharmaceutical W02007/128761
PCT/EP2007/054270 -13 formulations’sf the combination partner needed

for this may either be obtained commercially as pharmaceutical .
fo fé'a%%%ﬂ?oﬁ%? P RFHRR PAEKLEH P eRE RRifRGI MRS it e RrcphisHapd

comaibeslally be phtivestbsticaresmiicitinay berpbiahres reaner eialkaskiled
harmaceutical compositions are described in numerous R_Iaces in 5 the
u

maAYSINe FoPURaNRNR! iMmetRos of BRGSHRSHRSIARSSHWHIAR MRy Begktained
cohisteftlallpfdbehenerat asserisianpekingnzharaasssiisalindHamerBiiplaces in

the annually updated compilation of manufacturers' information on ) Y
the, RS Ao P g Bhtas tis ofskiyer hiat srngarspniaRlly, Hig "Rote Liste ®

of thefagleaiieuishakelisfcpapinatesdetiBal rRIGsIRE Rithe annually updated
sulpmrjﬁgﬁlureas such as glibenclamide, tolbutamide, glimepiride, glipizide,

COBHALSR, YIDGHIAGRIHE BRI RRLRIRREEPHARENHEddnoWn as the

"PHysicidi ExieRaestiethas rosiglitazone and pioglitazone; PPAR gamma
modulators such as metaglidases; PPAR-gamma agonists such as Gl
262570; PPAR-gamma antagonists; PPAR-gamma/alpha 15 modulators

Exalmbi@g/ %?Qiﬁ%lﬁticﬁ%ﬁﬁﬂiimﬁfrﬁ@ﬂdﬁ@%zwé R}B&'ﬁmin; sg!phonyiureas such
mala odu)ators; AMPK-activators such as AICAR;
as RS E AR e R S EE R R A GO R iguicon, Gibomuride and
g:idaﬁﬂeimmlﬁwﬁm (RigAdlidinddiaes %ﬁfww&@@gﬁ@aﬁe}lﬁe and
. GCRP agopists such as SMT3-receptor-agonists and GPR1 19: 11
DB e e S ek s T =
agblugkesishchs 61 REHHDSPFIgRbgse aacmigliioni sty 2 Amigaamtralpha
insulin and insulin analogues such as, human insylin,.insulin_ljispro, insulin
AR SR AR TRAHZ G R A R BB ATs HRATTT sine
gasuspeaipiba/delta msudolgtaginVEastactivhibio suBe IRl SAR) :acetyl-CoA
ramlintide; in or -d.and GLP-1 analpgues such as Exendin-4,
o S ey R AC X T YT S R s craes (DGAT)
intipridsmee fairesphtitalsetd b BCRET ghmdists GotiosRhalaTe, isdeisee-dgonists and
' Sphat odulators; en phosphorylase modulators; ,
o e e e e e oridase
blgEHePCs ) ohiabitarstimeevadgiibose 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
glargin; Gastric inhibitory Peptide (GIP); pramlintide; amylin or GLP-1 and GLP-1
analogues such as Exendin-4; SGLT2-inhibitors such as KGT-1251; inhibitors of
profein tyrosine-phosphatase; inhibitors of glucose-6-phosphatase; fructose-1,6-
bisphosphatase modulators; glycogen phosphofylase modulators; glucagon receptor
antagonists; phosphoenolpyruvatecarboxykinase (PEPCK) inhibitors; pyruvate
dehydrogenasekinase (PDK) inhibitors; inhibitors of tyrosine-kinases (50 mg to

800 mg) such as PDGF-receptor-kinase (cf. EP-A-564409, WO 98/35958, US

5093330, WO 2004/005281, and WO 2006/041976); glucokinase/regulatory protein
modulators incl. glucokinase activators; glycogen synthase kinase inhibitors;
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



dehydrogenasekinase (PDK) inhibitors; inhibitors of tyrosine-kinases (50

waopgpte 6@ mg) such as PDGF-receptor-kinase (cf. EP-A-564409 pW@r2007/054270
98/35958, US 30 5093330, WO 2004/005281, and WO 2006/041976);
glucokinase/regulatory protein modulators incl. glucokinase activators;
glycogen synthase kinase inhibitors; ﬁﬁlbltors of the

L T e e
596?#&(&%!\1@&707&285@&ﬁ’@NE‘BZGQ&lGEé@ﬁéBu&%W“WBMb&I&c& as AS 3201,
h b YM 178 N-
2 T S8 a2 AR L S A RSS2
SED1, oz@’(&té”st&lnhdﬁt@ﬁﬁl&\ep%rEBmﬁn@mﬂhﬁimrNr?Qﬂ?@ﬁI%WmrS ; SCD-1
s SGLT-1 GLT;2 annel in
‘”@fﬁ!&o%@%ﬁ?&@?gé Sl%q bﬁ%%lg ﬁfﬁgaénlsts and other
DPP IV inhibitors. Examples of 11 a-HSDL1 -inhibitors are described in

XS (00 0B 08 SeF 30811 67, WO 20061134481

WWEDQDA/38286W CLR0NTIRIBEA, 3243 QON0ZABE/ 1,32/ 2008D1 38508,

I 63538) v Jo0a 1m0 e 0B s IRE S22t

W QIR 60582130/\WY QAUD6848233 7\ Q068 801528, 1)

e ey o

WOVED 261033662/ QVZD 2606/HSRR 08/ W\ZD 260063352 MAD06/080533,

W SRS ol S Gl

W QOUEIO A AW QIR0 66280 WOC2D0BHI286232)

WgRE) %éﬁ@%ﬁ@@?ﬁm%ﬁa@%ﬁﬁ%@gfo%%%

WWVZD260E18 38538/ OVZD 26084385008 W ZD26AR/A3PDIA OV2a06/037501,

RN G R G e B o dee.

W QB OHIZARS TYWOC Q08 AI0BG508 WL ROGRI0 58546 \WELDROGRIBA2AT9,
w@%g@%@g%@%ﬁ?@i?%o@@o@@?%%a@@om12226,
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 2005/097764, 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,
WO 2005/016877, WO 2004/113310, WO 2004/106294, WO 2004/103980,
WO 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,
WO 2003/065983, WO 2003/059267, WO 2003/044009, WO 2003/044000,
WO 2003/043999, WO 2002/076435, WO 2001/090094, WO 2001/090093,
WO 2001/090092, WO 2001/090091, WO 2001/090090, US 2007/049632,

US 2006/148871, US 2006/025445, US 2006/004049, US 2005/277647,
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25 WO 2005/016877, WO 2004/113310, WO 2004/106294, WO
WORBALR3880, WO 2004/089896, WO 2004/089380, WO 2004/0884i&b2007/054270
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, V§0O 2004/033427, WO

IS 7B S8 OB 0D AN A5 Ao R oo

JPZUTHOARIED. W(OrIfie26Man3s s BROICH0994, MED 20RHiIRN0E 3he
WO 2001/090092, WO 2001/090091, WO 2001/090090, US

9632, US 2006/148871, US 2006/025445, US 2006/004049, US
2005/277647, W02007/128761 PCT/EP2007/054270 -15 US
005/261302, US 2005/245534, US 2005/245532, US 2005/245533 and
o 2005/170939. A representative example of an 11(3-HSD1-inhibitor is
the=egmpound: CI N-N F 5 and the salts thereof. Examples of glycogen
uo rylase modulators are described in WO 2006/126695, WO
20064 22_“10 2006/082400, WO 2006/059165, 10 WO
2006/9591654, WO 2006/059163, WO 2006/056815, WO 2006/055463,

WOOG/%MSS, WO 2006/053274, WO
wW

066/05272 O 2095/085245, WO 2005/085194, WO 2005/073231,
éﬁB

WO 2005/073230, WO 2005/073229, WO 2005/067932, WO
2005/0209 O 2005/020986, WO 2005/020985, WO 2005/019172,
WO 2005/018637, WO 2005/013981, 15 WO 2005/013975, WO

ang §B8/8459 INETRRY 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,

EXGEP 5502 GRS PO SRR AT NP SRIGRB ALSS RS 1
WRORIBAISH 5200841869261 WACROOG()882380\WA200BKIT45885,

Wésv.%)%g 035/8%2?3\/0 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 2005/020985, WO 2005/019172, WO 2005/018637, WO 2005/013981,
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 2004/0334186,
WO 2004/007455, WO 2004/007437, WO 2003/104188, WO 2003/091213,
WO 2003/084923, WO 2003/084922, WO 2003/074532, WO 2003/074531,
WO 2003/074517, WO 2003/074513, WO 2003/074485, WO 2003/074484,
WO 2003/072570, WO 2003/059910, WO 2003/037864, WO 2002/096864,
WO 2002/020530, WO 2001/094300, WO 2000/123347, WO 1996/39384,
WO 1996/39385, EP 1391460, EP 1136071, EP 1125580, EP 1088824,

EP 0978279, JP 2004196702, US 2004/002495, US 2003/195243, and US 5998463.
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20 WO 2003/074517, WO 2003/074513, WO 2003/074485, WO

wEROBHPE4484, WO 2003/072570, WO 2003/059910, WO 2003/08& 842007054270

WO 2002/096864, WO 2002/020530, WO 2001/094300, WO
2000/123347, WO 1996/39384, WO 1996/39385, EP 1391460, EP
1136071, EP 1125580, EP 1088824, €I 0978279, JP 2004196702, US

2004/002495, US 2003/195243, and US 5998463 2007 761
xR RS D ARP A VAITS S SRR B A 1688
WOeRanined 13 VI ONP00T00 T T8 88/ QvZD0G (0018104 GvZDOTH 0B8R, 1,

WSO A B IGOAORER WD 68 S ARTIRTED

WE/ZDee0s3939 58 WD 3600/HI2SAR, YO EHAG/058d B6RIG MU05/059163,

il BB 0M e SBOHIAA rDbAEL uedoL 040525,

WOQUEBHE D4 WI220661036218 WIDZR0530958 184 WIDPO0SPPHHLIG,

W RIO LS SR oAb e

WW/eneom=0582 00/ WL BSQH0359 1800 W6/ 268 P434 4180286063738,

WG 3068 G Q0755 IS OGHIGEA O g0 AT

WQURIE BB WD QUBUO BRI A0 Q0YBEREED WO ACDYHBBL D1,

B e T

WVED2a 000262/ 02 Wa/26020%4 81 062006/ a50243 GUTB2V0d8/031179,

W e etk B WAoo

W QODIIGEBIRR R A ESOGRI0E S7amHE 2OOBI00RRBELVHOILaNE08026R:
wE AR %1 66 HW\55021056173, 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

o)
G?\\%
0

wherein G1 denotes cyclopropyl or cyclobutyl and G, denotes 5-fluoro-thiazol-2-yl, 1-

methyl-1H-pyrazol-3-yl, or pyrazin-2-yl; and -
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11 20 O wherein G1 denotes cyclopropyl or cyclobutyl and G2 denotes
wdigormsthiazol-2-yl, 1- methyl-1 H-pyrazol-3-yl, or pyrazin-2-yl; areii/ErP2007/054270

W02007/128761 PCT/EP2007/054270 17 G4 G3 O 11 O wherein G3

denotes methyl or ethyl and G4 denotes thiazol-2-yl, 4-methyl-thiazol-2-yl,

5-methyl-thiazol-2-yl, or pyrazin-2-yl ald the salts thereof. 5 Examples of

SGLT1 or SGLT2-inhibitors are described in WO 2006/108842, WO

WO 20Q6/084033, WO 2006/062224, WO 2006/054629, WO _
2006/037537, YO 2006/035796, WO 2006/018150, WO 2006/008038,
WO 2006/0029 04vO 2006/010557, WO 2006/011502, WO

51085 7, W 005/085265, WO 2005/085237, WO 2005/063785,
W 2005/021566, WO 2005/012243, WO 2005/012242, WO

20@5/012326, WO 2005/012318, WO 2005/011592, WO 2004/113359, 15

wh@f@@@gﬂgﬁg@m\é‘(ﬁgg %@g?&ﬁa d%’ Pet{A08264. ) -meztggét’hiazol-Zyl,

2004/087727, WO 20 4/%% 0, WO 2004/058790, WO B04105
o>-nethdebineskBo2, onryr2ednrybesd thecateme1sadl, wo
2004/014932, 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 2002/083066,

Ex¥HiRRAH QG40 JMERZG02(ARBA3Ps WO ROOHBEAGRG BV4dh06/108842,
2002/053573, WO 2002/044192, WO 2002/036602, WO 2002/028872,

WQ968099 838 MRIVDEE0T 26N WA F/9BRERbE MRHO6/073197,
WERTHBA BRI 3 WIR200860863474 IR e0P5@8 /5 24, ARG 4RRR6G878T

WC%020040169/8§§"§96, WO 2006/018150, WO 2006/008038, WO 2006/002912,
WO 2006/010557, WO 2006/011502, WO 2006/011469, WO 2005/121161,
WO 2005/012326, WO 2005/095429, WO 2005/095372, WO 2005/095373,
WO 2005/092877, WO 2005/085267, WO 2005/085265, WO 2005/085237,
WO 2005/063785, WO 2005/021566, WO 2005/012243, WO 2005/012242,
WO 20056/012326, WO 2005/012318, WO 2005/011592, WO 2004/113359,
WO 2004/099230, WO 2004/089967, WO 2004/089966, WO 2004/087727,
WO 2004/080990, WO 2004/058790, WO 2004/052903, WO 2004/052902,
WO 2004/019958, WO 2004/018491, WO 2004/014932, 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,
WO 2002/083066, WO 2002/068440, WO 2002/068439, WO 2002/064606,
WO 2002/053573, WO 2002/044192, 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 2004196788,

JP 2003012686, and US 2006/063722.

Representative examples of SGLT1 or SGLT2-inhibitors are the foliowing

compounds and the salts or complexes thereof with natural amino acids
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JP 2003012686, and US 2006/063722. 25 Representative examples of
WRGI7IRamsSGLT2-inhibitors are the following compounds and thesalts@n7/054270
complexes thereof with natural amino acids W02007/128761
PCT/EP2007/054270 -18-HO ohI| HO HO"OH OH HO HO""OH OH
and G8 G5 G6 HO G7 HO" OH 5 OH\fHerein G5 and G8 independently
of one another denote hydrogen, fluorine, chlorine, bromine, cyano,
methyl, ethyl, isopropyl, difluoromg ifluoromethyl, ethynyl, prop-
1-yn-l-yl, b 4 thoxy, difluoromethoxy,
cyclopropyloxy,

Es

gp-2-ylethynyl, 2- methoxyprop-2- ylethynyl

-1-prc5% -1-yi, 3-methoxy-1-propyn-1-yl, cyclopropyl,
cyclobutyhygyclopentyl, cyclohexyl, cyclopropyloxy, cyclobutyloxy, 15
cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy,
tetrahydropyran-4-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy and
N-acetylpiperidin-4-yloxy; and

OH

wherein Gs and Gg independently of one another denote hydrogen, fluorine, chlorine,
bromine, cyano, methyl, ethyl, isopropyl, difluoromethyi, trifluoromethyl, ethynyl, prop-
1-yn-1-yl, but-1-yn-1-yl, hydroxy, methoxy, ethoxy, difluoromethoxy, cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy or cyclohexyloxy; and

Ge 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-methoxy-1-propyn-1-yl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,
piperidin-4-yloxy, N-methylpiperidin-4-yloxy and N-acetylpiperidin-4-yloxy; and

G- denotes hydrogen or fluorine;



G7 denotes hydrogen or fluorine; W02007/128761 PCT/EP2007/054270
wodByG2874d 0 HO H" OH OH wherein G denotes fluorine, chlorinecmettpply7/054270

ethyl, ethynyl, methoxy, ethoxy, difluoromethoxy, trifluoromethoxy,

cyclobutyloxy, cyclopentyloxy, 3- tetrahydrofuranyloxy, or

4-tetrahydropyranyloxy; 5 P--~a G sd HO OH OH wherein G

denotes fluorine, chlorine, methybethyl, ethynyl, methoxy, ethoxy,

difluoromethoxy, trifluoro / hoxy, cyclobutyloxy, cyclopentyloxy, 3 10

tetrahydrofuranylg -tetrék ydropyranyloxy; P~-~a G9 GB~O O O

HO" "™OH OH wherein G8 deriotes hydrogen, methoxycarbonyl, or

, chlorine, methyl, ethyl, ethynyl, methoxy, ethoxy,
trifluoromethoxy, cyclobutyloxy, cyclopentyloxy, 3-

wherein G denotes fluorine, chlorine, methyl, ethy!, ethynyl, methoxy, ethoxy,
difiuoromethoxy, trifluoromethoxy, cyclobutyloxy, cyclopentyloxy, 3-

tetrahydrofuranyloxy, or 4-tetrahydropyranyloxy;

wherein G denotes fluorine, chlorine, methyl, ethyl, ethynyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy, cyclobutyloxy, cyclopentyloxy, 3-
~ tetrahydrofuranyloxy, or 4-tefrahydropyranyloxy;

wherein Gz denotes hydrogen, methoxycarbonyl, or ethoxycarbonyl and
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tetrahydrofuranyloxy, or 4-tetrahydropyranyloxy; and 13 G12 NN ~ 10G
w&2bdY24£6384 G15~-0 0 VO HO OH 5 OH wherein: G10 denotesd&slep2007/054270

3-alkyl or perfluoro-C1.3-alkyl; G11 denotes hydrogen, C1.3-alkyl or

perfluoro-C1_3-alkyl; 10 G12 denotes fluorine, chlorine, bromine,

C1_6-alkyl, C1.6-alkyl substituted by 148 3 fluorine atoms, C1.6-alkoxy,

C1l 6-alkqxy substityted by 1 tg 3 fluorine atoms, CI-6- alkylthio,
CodsRGRINES, HIRHIR) MAL A Do ARYh, Byl RIS

diftystopanhdayytriffvelarexiioxy, telabydepioxanylaxypehtyloxy, 3-

t t4-§?epg%agl/dro rar)}ylox%; and G13 and G14 independently of one another
URIGH Vcﬂ’%@ﬁ, fRbRTE BTNV & WIRRYnBNE 1-6-alkyl, C1.6-alkyl
substituted by 1 to 3 fluorine atoms, C1.6-alkoxy, C1.6- alkoxy substituted
by 1 to 3 fluorine atoms, C1.6-alkylthio, C2-6-alkenyl, C2.6-alkynyl,
perfluoro-C1.3-alkyl; and GI33denoteS jydrogen, C2.20-alkanoyl,
C1.6-alkoxyc§rhqnyl orBenz @ A particularly preferred example of an
antidiabetic combMation part Nnetformin in doses of about 100 mg to
500 mg or 200 n}é to 350 mg(3&=3"Tmes a day), or about 300 mg to 1000
mg once or twice aay, or delayed-releﬁse metformin in doses of about
100 mg to 10Q0 mg or preferably 500 mg to 1000 mg once or twice a day

G

(LR o 2000 mg once a day. Another particularly preferred
example i piogljtazone in a dosage of about 1-10 mg, 15 mg, 30 mg, or
45 mg QRT Y i92007/128761 PCT/EP2007/054270- -21 Another

particularly preferred example is miglitol in a dosage of about 10 mg to 50
mg or up to 106lmg 1-3 times a day.

wherein:

G4y denotes Cy.g-alky! or perfluoro-C_s-alky!;

G11 denotes hydrogen, Cy.s-alkyl or perfiuoro-Cy.s-alkyl;

G12 denotes fluorine, chlorine, bromine, Ci.¢-alkyl, Cq.¢-alkyl substituted by 1 to 3
fluorine atoms, Ci.¢-alkoxy, Cig-alkoxy substituted by 1 to 3 fluorine atoms, Cq.6-
alkylthio, Czg-alkenyl, Cog-alkynyl, perfluoro-C.z-alkyl, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy, tetrahydrofuranyloxy, or 4-tetrahydropyranyloxy; and

G13 and G4 independently of one another denote hydrogen, fluorine, chlorine,
bromine, Cqg-alkyl, C+.e-alkyl substituted by 1 to 3 fluorine atoms, Ci.g-alkoxy, C1.e-
alkoxy substituted by 1 to 3 fluorine atoms, Cq.¢-alkylthio, C.s-alkenyl, C..s-alkynyl,
perfluoro-C4_s-alkyl; and

G5 denotes hydrogen, Ca.pp-alkanoy!, Cys-alkoxycarbonyl or benzoyl.

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
about 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 day.
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Examples of combination partners that lower the lipid level in the blood
woate i p CoA-reductase inhibitors such as simvastatin, atorvagiatimzo007/054270
lovastatin, fluvastatin, pravastatin and rosuvastatin; fibrates such as
bezafibrate, fenofibrate, clofibrate, gemfibrozil, etofibrate and
etofyllinclofibrate; nlcotlnlc acid and thgherlvatlves thereof such as
AntIb%{ 0X; ERI?A onlsts PPAR- delta 1Lrg‘;onlsts inhibitors of aciYngt

2HYIR ﬁﬁ%‘ﬁ@&ré&@“@@l BESS3%ESH)aapu A8

50 avgsimietol1{0chelg ste3 ainfesosptign inhibitors such as ezetimib;
substances that bind to bile acid, such as cholestyramine, colestipol and

colesevelam; inhibitors of bile acid transport; HDL modulating active
Exéh@@@ﬁ@cﬁnﬁmaﬁdﬁ%ﬁﬁé%&ﬁ@&ﬁméﬁ@ﬁéﬂ@@kﬂl@i@g|rami’—yblood are HMG-

es an XR modulating active substances CETP inhibjtors such
RS RO ORIGP o TENAE 2 oS B Vo Aan, o tatin
prare@ﬁmm ahdnoduiriorsimibrnesi0erradsrnsdiRNEG, »Peﬁmaiéﬂ!t!oﬂbrate,

r ferred e le is atorvasiati osage of abou
ge SR anT Sl IR et e N AEA e Rty s thereof
su@’r@@@l mmwxe mmtamhgmmghpmmemtgla@@ﬁi@temnhmslmrelof acyl-

R R BT i

cheRistaolagisngtzpleneines @mdnra@eeaeﬁmlanﬁebemmm i@ifna{rmeﬂ)i!e acid,

Sl oEr DB TTA T e CO RS E LA RSB a5, JoP AR ransport
HDiilvadipittingesapaonsybslimmssisack a@llmzerre\/&% iDaBjtsnekdakating

o o A e DR G HETR o E PDGDi such as

torbﬁmkenm (HFIBH)ESmmmpelnmdarmhonam@smwwsaﬁanmmmr

rtan es ros rticu eferr Ies
oS S TR IO s s o bR g ARG Smagle s
atadvasziofi? & dogatpe 1 atgpet day, tcanglmmm‘@ @2rbgomde Aday.
mg per day, valsartan in a 30 dosage of 80 to 160 mg per day, and

telmisartan in a dosage of 20 mg to 320 mg or 40 mg to 160 mg per day.
ExWﬁﬁlé@?aSiEﬁm%mmmmm&mmmof@amdﬂockers such

rtn hICh mF%(eas theolﬂ%_el veI nthe lood a({ C oIe teryl&%

as? eno ary s
rans er ro?é)n |nh|b|tors SRS ors ROranGshens't pase

hydrochlorothiazide, 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, nilvadipine, verapamil, galiopamil and
diltiazem; ACE inhibitors such as ramipril, lisinopril, cilazapril, quinapril, captopril,
enalapril, benazepril, perindopril, fosinopril and trandolaprii;Aas well as angiotensin i
receptor blockers (ARBSs) such as telmisartan, candesartan, valsartan, losartan,
irbesartan, oimesartan and eprosartan. Particularly preferred examples are
metoprolol in a dosage of 50 mg to 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, valsartan in a
dosage of 80 to 160 mg per day, and telmisartan in a dosage of 20 mg to 320 mg or
40 mg to 160 mg per day. '
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regulators of ABCI; LXRalpha antagonists; LXRbeta agonists; PPAR-delta
weagorniaysL XRalpha/beta regulators, and substances that increaBeT2007/064270

expression and/or 5 plasma concentration of apolipoprotein A-l. Examples

of combination partners for the treathg t of obesity are sibutramine;

tetrahydrolipstatin (orlistat); alizyme; dé%fenfluramine; axokine;

A R AR A RO G P e oo
ChileytBryb reddirabr e Bntdgion| S TRStadiaRosgdnhitsteusiof apdothelial lipase;

o R T R AR B acorit

L X ediibi) betdbiegstaanty, attisiterce ¢RAS) intrisitseshe @Kpressjorand/or
piagﬁfe{]%ﬁb?m%'@[ﬁeo %]Ssiiﬁé%%&g@rgi Pyy 3-36; orexin receptor

agonists; and teso amples of combination partners for the
treatment of atherosclerosis are phospholipase A2 inhibitors; inhibitors of

e B T RS S BB ARt e S

tetm@mmmm Q&ﬂi_staanﬁbm: aiwkfexﬁintavﬁo_eingm kiiteapspnaiitikidaeceptor
1 o e SR R T PR ot
MGQélipreiplpnadanisisp RY dag et astiPY2 BytiagohistsliaiadeAR agonists such

ol g ) ) : ’ . _
B T TS o] Rronle Eecth s AR, 250, myostain
inhdoittr sisArapdP rintisirstipein stz appeiroy Livaprilesapiopss, @aRprinhibitors; fatty

| . i 1 fosi . " L . . .
B e RN A SO i betors
Pylodatttimesisecaptoratagaiisisicegrtespiansiieart 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-
Exansiapaddocndiraiidouarypieforn dedreatiplestabainguporidaiaare

0 . caminil ir

o T I e el

POGIoserpbirddnagad 326 -85 00200 Q 258526 TP 09341 270
WCP8004/005281, and WO 2006/041976); oxL.DL antibodies and oxLDL vaccines;

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, celiprolol, and metoprolol; diuretics such as
hydrochlorothiazide, chiortalidone, xipamide, furosemide, piretanide, torasemide,
spironolactone, eplerenone, amiloride and triamterene; ACE inhibitors such as
ramipril, lisinopril, cilazapril, quinapril, captopril, enalapril, benazepril, perindopril,
fosinopril and trandolapril; as well as angiotensin Il receptor blockers (ARBs) such as
telmisartan, candesartan, valsartan, losartan, irbesartan, olmesartan and eprosartan;
heart glycosides such as digoxin and digitoxin; combined aipha/beta-blockers such
as 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, valsartan in a
dosage of 80 to 160 mg per day, telmisartan in a dosage of 20 mg to 320 mg or
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40 mg to 160 mg per day, eplereron in a dosage of 25-100 mg, digoxin in
wEoosagesof 0.25 mg to 0.6 mg per day carvedilol in a dosage off 3 2B mgo7/054270

to 100 mg, BNP (e.g. nesiritide) in a dosage of 2 pg/kg as a bolus

followed by 0.01 pg/kg/min. 5 Drug combinations comprising the selected

DPP IV inhibitors contain for example 2375 mg to 10.5 mg glibenclamide,

500 m 3000 mq, tolbutamide, 0.5-6 limepiride 40.m
40 G R R SERT 5 £ S8%HE e ABSt ooy B gocosase
of 10§l Lede.o0Q mtaal,ommgn@raf@ramwdﬁgs BEhmip orolovy, BNP

1o L SO AR LA B s

metaglidases; 2 5 mg to 5 mg PPAR gamma/alpha modulators; 0.1 mg to
100 I id k 151 t 120.p
o Lo R N R R B g
1 7350@@ mmgmcmtrfg@abwamrﬁtﬁm mgqutrﬂﬁﬂ)lmwaolbmgmm@%wmae g
rol resarption inhibijt i i in
oGRS P B AU a0, T8 IS S SCeatong
g!a!mimmmiezaﬁ nl'i@ttm JJ(HDJ mgllgamizidelim@ mg g@ ﬂﬁm“nggdlplremailﬁ B0Y mg.
cium chann cker; to or. 5 mg
ot RGO D VETEREe S e e g i ¥
repmmmdammwddlgﬁmgﬁmgdmﬂemgn&ﬁeﬂf Im@tnl BO0OMY mgtb:g&@aw
bj t d f 25
2 A Iy e RS B BT B B
glMefmmmm50Mg$ﬁmP1(ﬁ g hesidide) Prandiosgisige Dhagrio/B mg
i I I by 0.01 in. WO 1128761
st R I8 R Y A e 0 e i ppigror cerivative:
abput-2idibekg e diherefficaby af FODRPOV inthibilestaccbresugpticthdninipdntiod.5 g to 30
t b t h db th ti
0 B iR e TR B D A E RO i o 120 mo
CEEEHll@iSl.bImsIlﬁj&mguer‘d)thgérqumuo(@g SMVI@QJ&) thg Sum:eéssmﬁ mg {o

ol e SR B e, G 4P IR A R R g
angidesnsie Iﬂaﬁomptoodblumﬁmn&é tegttaﬂ‘dis mdedibattangnl); aftentheé28nchgforlistat;
15III1eg to 30 mg dexfenfluramine; or 5 mg to 20 mg cannabinoid receptor antagonist,
eplerenone in a dosage of 25 mg to 100 mg; digoxin in a dosage of 0.25 mg {0 0.6
mg per day; carvedilol in a dosage of 3.25 mg to 100 mg; BNP (e.g. nesiritide) in a

dosage of 2 pg/kg as a bolus followed by 0.01 pg/kg/min.
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10 period of therapy for the study and comparing them with the values
wdnefovezdre start of the study and/or with those of a placebo groupCinEP2007/054270

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-fa%ﬁr‘i‘g glucose levels demonstrates

E)&&E@E;cy of the treatment. In studies over a longer period (12 15 weeks

he success of the treatment is tested by determining the HbA1 c
value, by comparison with the initial value and/or with the value of the

Ex ‘% %)_(?_grouq..reAatj_;%}!{%co [5';1'%1_ 1ge | the HbA1 c value compared with
—gm‘gmma or the

| value an Le3AR demonstrates the efficacy of the
Thb RRidddn bibét & P61 tf éatiibitprecdmatiztg $o 2R Eixevmmtio? iPtiey drgtitonent of pre-
. ifest type 2 diabetes Treatin ients with pathologjcal fastin

I e e oSN R B el otucose
tolpunsoit cdnheedestad psngding: tetindirsitidm tudéstfesttypshdrtbalpetesd (e.g.

The efficacy of a treatment can be investigated in,a comparative 2 .
2 S e O e B R bR TR Jasting
glupesed/tdugslarkljwdls) giticestheatiesafier aubstalinmealiea adosiimatiasidioral

oI RS SR PE W ARESER.S IR 0D SHAISHEON LR ond of he

e~ end of the therapy, eterrmiming thé
pefastingtokrapyefaintie stuldpnding tostitaring dBam witiches vidunadefure the start of

inehow i hihi ifest t 30 djabetes. i.e.
oS B RS AR Sl B3R AR e vae
canfos1dstenmpioicd fmitcand afthrdtienzpytaed woinpaod patitntbevindial value

i ifest 2 di ted with acti
e R e S e B B A R ose
levsisrdamunst afes dnstedfica dy 02 (0T Htea8TGINR CITYERZ0OY (084 2r0n@s period (12

R B LN R

vatapﬂaamm&@ﬁmpw‘ﬂdthbéré%mmmmtiwims_ﬂv&wne ofdiebptesebo group.

A wgﬁh\dﬁ%rﬂ%"a‘%@%klﬁ?ﬂﬁ‘& ??D%Cl%o{rgm%]@omSa@ée@vﬂﬂ h'%. iﬂﬂfgp%lﬁ% andfor the
producing an atute improvement In the glticose metabolic

placebo value demonstrates the efficacy of the DPP IV inhibitor for treating pre-

diabetes.

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
clinical study in which pre-diabetes patients are treated over a lengthy period (e.g. 1-
o 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
diabetes, i.e. a fasting glucose level of >125 mg/di and/or a 2h value according fo
oGTT of >199 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
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situation, prevents a deterioration in the metabolic situation in the long

wdenryw/Aatss«can be observed is patients are treated for a longer pgad:eh7/054270
1-6 years, with the active substances or combinations of active

substances according to the invention 10 and are compared with patients
who have been treated W|th other antiR&@etic medicaments. There is

idence of thera eutlc cess compared with patients tre
g B BB AR RAE T PO IR H Gh P Ve SIORAREes in preventing
a fasidipalterspandiabsibdle vahefisobrgrueass. 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

Matiomaémﬁwsummesdm@ﬁng to the invention, compared

T L e e AR o o

invibAGIG elitRionGS et eTig)dn mew@me@emw iitbode metabolic

additional oral antidigbetic medicament or insulin, or with an insulin

sityg ?Jb@éed’nﬁ‘z‘és\ﬁut Aol AR aksTe tc(é'tj‘aé‘ﬂfe*i‘ dis.iogadsia. This

cam@eaies;en%)?m;piet:enﬁﬁ&m}meﬁlt@uandﬂgftwﬁm @I@ﬁatasyudmwrth the
nnin r different lengths, of ti 2 weeks to mo

o] S S R T LA e P TS TRRAS AFRaLAIg 16 The invention

andt@tymmargwwﬂepaﬁmmmeﬂbwnltm@wmcbmeglanp@iebenc

Ir(gUSIO the end of the st ed with the initial value )
R AR i L B Go0 GE YA 6 SUHC S AEPEHEIREN iy, Pationts

tremmmﬂ;thmﬁfﬁca@yldih@emhvecﬁa@mmﬁoﬂ@mﬂhﬁmtgf\arttmease in the

b h f li
A R e T e
suddbeid lmtgmwﬁtm;mf@ahumk&ﬂerﬁmmmwemﬁ mummshmd with

a ete the successiai ?tr atment schecked % etermin

A B B Ter e R CEca 0 el e SV substances

actigljiceribeh A2y /a8 Gt dRiCHith Pa08 e 52y 026 sigmificatethlvith other

in the tot Icho sterol L-cholestero lasma tri erides and/or, a
R s R SR A S R RPBRRL R0t €. an
incemraedheitib Acinidlabval vd G% @npafe)l withamadebhamtrpatmant with an

fpuR-given a different t ther es the efficacy of an active
adguisﬁﬁgéaoegié abel ?oW%?PC%nve AY OF WIhINSUI SF Witk an insulin analogue or
with another antidiabetic agent (e.g. GLP-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 hyperinsulinaemic euglycaemic glucose

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.

Example 5: 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 diabetes the success of the treatment is checked by determining

the total cholesterol, LDL-cholesterol, HDL-cholesterol, and plasma triglycerides. A
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5 substances in the treatment of diabetic dys- or hyperlipidaemia.

wdzsamplerei Treatment of hyperglycaemia In clinical studies runnisgiiebroo07/054270
different lengths of time (e.g. 1 day to 24 months) the success of the

treatment in patients with hyperglycaemia is checked by determining 10
the fasting glucose or non-fasting gluc8§e (e.g. after a meal or a loading

with oG TT or.a defined ificant fall in th
SIO GBS a3 B AP AL BRI SFIAL Ly RTSFEl S REh iR andior

a mu@ah@dwghcﬂn@ll@s@w 08I d@frm@w giecora dfferertuagTaRympared with
th{ )é?j &gfﬁcac of an active s nce or combination of active

iffthe Bﬁfﬁ%?%%‘f% ? SERYR: P5EXQHBISYeR R AIHRIRA
thevbpgsiationaliiabffiesdn sligicatsiusinbBanrgdotarebipdab RTeR (e

-4 weeks iﬁe success of; treat ent |s hecke y determining the
supsLanges:! E?Hha RANREIIDEAeMiRal or after a

loading test (oral glucose tolerance test or food 20 tolerance test after a

define mealﬁ at the enﬂ‘?}ta he hera eutic period of the study and
Mng thefi¥ F@?ﬁ‘é‘gtart of the study and/or with
In ﬁnn&woétmqamal@im dnféﬁtshmngh%fmqtﬁ@(@@e Valag eadoronths) the

SuGEnt  (AA VAT R A AP GHEE) BroR ey Sotermining

thegfasasg muet&d@maatfmm@gieﬁm&cg 23ftan @@ﬂyglml@aamgrtest with

blnat of active, supstances. | running studies eekso
B e D SRl B P e B TG a the
endaiﬂm@emﬁwedwmﬁdtwlthah@ aahtépl@m@gt@nmafbcswmﬁleemhcebo group,
o chan e in. the éﬁl rﬁ?%e compared wi eigstartl g(tvalue and/ bt
rS@E %%’l%’%% SHEHT ARy -JiRuES theaRTEAGY QL RRERIS ?“ stance or
continzEtiatiari af B atihstadistdndas indhiensediphiénpefgestatiaial
diabetes. W02007/128761 PCT/EP2007/054270 -27 Example 8:

Treatment of women who have had gestational diabetes Patients with
___g_qghﬁ'_nal diiMbaV&ﬁmﬁﬁmaymw risk of contracting

e R D TS R B RSetor ve
treptmmodds wbhevked by determining the fasting glucose values and/or the glucose
values after a meal or after a loading test (oral glucose tolerance test or food
tolerance test after a defined meal) at the end of the therapeutic period of the study
and comparing them with the values before the start of the study and/or with those of
a placebo group. In addition, the fructosamine value can be determined before and
after treatment and compared with the initial value and/or a placebo value. A
significant fall in the fasting or non-fasting glucose levels demonstrates the efficacy of
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 HbA1c value (compared with initial value and placebo group). A
significant change in the HbA1c value compared with the starting value ahd/or
placebo value demonstrates the efficacy of an active substance or combination of

active substances in the treatment of gestational diabetes.
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5 with a history of gestational diabetes are treated either with an active
wstlostersy@1according to the invention or a combination of active pCT/EP2007/054270

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 treatmem% check is carried out by

d d/ I 10
Ex BRI man) SAALS L QB S AN TR fe D anACo phsTeg
Pag'blmsmtlegebfeal%a\hgldbem#mm\mh@WwMK}TﬁEF@m@@sﬁﬁlbf/&ontwcﬁng
t b f ti ho devel fest t
S 108 R BT B PP BTl R A DB R Hide0 WA the
obieetnti@i prea(mumglmmmoislaomsnbsmegpaa:orﬁmgtmmbarpose women
t t tt th f el
Wi Y BT QIR CLAREEs AT IR A DCRD AlER o plance
acpa)edm@tlmgth@mmcdiah@emmWmem withaihistutysthgessaticomtling to the
S PSR S AR ey BH DRGSR Bt over
a lenptitanesi)(aagotedngetarshe ventiemord teehidatidheofragtiveent a check is
o R DR L ARSI RAEh B0 o ar IR0 0GTT) to
sea emiwcrpaﬂnypdtMB mm dﬁaékeipedlnmhrﬁesﬂaypmﬁaﬁablaiesd@hm@gh&ose
I bl
e R e o SRR SR T A Rl A SR Bygauetion n

thelisearbe radroaiieytzpatio deeatd farhanifostaiy b \ahdia Hetedetse visatied with an

] SRTBRIE YRS 4 GIRRSIoh e RIS W1 G- IABRES SR MRA ostances
ong- e s g. "B Vears, With'8h aclive SUDSTANce accor 0
acowemphodha mMM|mmmﬂdaNshtmmﬁm¢ypedmgheraw is proof of the

n ith pati nts, h Vv
e e SRS o SRR s DS R p i rening
manitessdizbatpaiedvwitiepatidinis watmnawfagmmMaieﬁabﬂhesther

antidiabetic medicaments or with placebo can be found in the smaller

number of single or multiple complications. In the case of macrovascular
Exeveplis Siabetfrdyention/of didbegicarceachevasciianscomplicatidrs,

R AL LRI P GTIERZONTO32 00 bctance

met sé 0 Inopa SUCCESS 0 eatmen
acmrd;ng to the invention or a combination of active substances according to the

invention prevents or reduces microvascular complications (e.q. 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
years, 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
treated 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
single or multiple complications. In the case of macrovascular events, diabetic foot

and/or diabetic ulcer, the numbers are counted by anamnesis and various test
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determined by computer-controlled illumination and evaluation of the

wdnackgreame to the eye or other ophthalmic methods. In the casemit/Ep2007/054270
diabetic neuropathy, in addition to anamnesis and clinical examination,

the nerve conduction rate can be measured 5 using a calibrated tuning
fork, for example. With regard to diabe#& nephropathy the following
nd at the end of

ra e may be investi ated before the, start, durin
o T e S T TR ARV 05 SHEGoSa A e DagiAem s
de@nl‘ecrlseﬁm? otah@mb tf@%bats@!rem;wn@lrbv\abmﬁl éOaﬂ@amwmﬁdf @@gg;’ound to
until dialysis bec nece xample 10: Treatment of Metabolic
Qe o B SR ARy 7 Sl e BB LS Eh I BRUIRP B by pepditon
to anastaRces m@@r fhiea! @(ﬁlﬁrm&fﬁﬁh@mr’ﬁ}% ﬁﬁ‘)ﬁrﬁsdctﬂcml migal ééuhob@&neasured
with var times (e.g. 12 weeks  to rs rmin ngt e
s G SN G 1 SAB e, D EREeap 1, R psgpathy the
foltﬁ&ﬂwgttlaar@iﬁéteﬁsm@@flbegmeeﬂg?ﬁéh%ef@% thb,@tft @tﬁll?%ﬁ@%ﬁ%ﬂé@né of
these glucose.valu r HbA1 c values or at the end of the stu
the. S S TRHGR Ot AR Tl 6P DI S BB SBTLELGEPHALD VaiLsS, time
talgrodpr mmwdﬂfiﬁwmhﬂamesptﬁ\(ﬁmm@,&fﬁﬁ@%k@h&ﬁhﬂ(?tl‘i@ysrs becomes
substance or combination of active substances in the treatment of

NeRRAERDC Syndrome. Examples of this are a 20 reduction in systolic
and/or diastolic blood pressure a lowering of the plasma triglycerides, a

reductign in tatal oy LD ste ol,.a ase in HDL cholesterol or a
——%@8&3@ in v(\i aﬁ "e?t‘ﬁl-%f’ é’(ﬁ[ %’(ﬂ‘fgrgfgﬁmg value at the
Thbeg’rirmmg of ttieeattivly mbstanmusoomﬂﬂmat@rwpfm‘mé%uesteﬁm according
|tehI \I/%c bo or.a |ff é% therﬁg e;%l DPPIV in é}lbltor 12 K
iIM-Coa ecPPaB?e’} g &éeﬁ S&“ r%ﬁLWé LSRG O dBpaVitfle 12 weeks
to & gisgeMeyd a&emnrﬁerdg\merfmnamblaobﬁmmeratufes@@:gmtmqmg after a
nnit re Ia n| h and |z star h ar ixe |n a urta
m%&%rr?r? %ér) ao prepare a pre%rf' q‘ﬁ N ﬁem% % 2{
sr@rranaratﬁa@ sothesa gmmlsemgraersrlatéébmmma&eewdbrmglgh asmrerale)f the
Tem les are.s dthrou h a scr |th sh size
st R S B e M R T e REs Pt orove
givefoaddifierent therapy, proves the efficacy of an ac‘ave substance or combination
of active substances in the treatment of Metabolic Syndrome. Examples of this are a
reduction in systolic and/or diastolic blood pressure, a lowering of the plasma
triglycerides, a reduction in total or LDL cholesterol, an increase in HDL cholesterol
or a reduction in weight, either compared with the starting vaiue at the beginning of
the study or in comparison with a group of patients treated with placebo or a different
therapy.

Example 11: DPPIV inhibitor film-coated tablets

in order to prepare a granulating solution, copovidone is dissolved 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
moistened 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 loss in



W02007/128761 PCT/EP2007/054270 -29 drying value of 2-4 % is
wghtainegzehhe finished mixture is compressed to form tablet coresstERz007/054270

suitable mixer, hydroxypropylmethyl-cellulose, polyethyleneglycaol, talc,

titanium dioxide and iron oxide are suspended in purified water at

ambient temperature to 5 prepare a su%%ension for the tablet coating. The

tablet cores. ar goate ith this_suspension until a weight increase of 3%
Ay g RS Bt dadsrinie e tol ST BRI 5o G FOMUATESF 610 Torm tablet
co@tained in this way: Ingredient mg mg mg mg mg DPP IV inhibitor 0.500

1.000 2.500 5.000 10.000 mannitol 67.450 66.950 65.450 130.900
In 42biigdifleprexge| diytised stapginSeto@d-000008 00t ha: M h8 P OCo Irtaize titanium

. Starch 9,000 9.000 9.000 18.000 18.000 .copovidone,2.70Q 2.700 2.70

iy S B BN, X BB R e S BTG B eE GBS PR ure t
prapass &G0§iEA6i00 69 the0R 180 aNing0.Uhe téhlkictoere pHPEIdBARN this

1.500.1.500 2.500 2.500 PEG 0.150,0.150.0.15 250 0.25Q titani .
SughBIRER YAl 5 AIEEL BE a0l Do S 2R BIESH § 85 B pleg BRaOliowing
tatdeB Tonmpmsiiide, ryaifdve 0BMED#HtAIOWRE:125 0.125 Total mass

93.000 93.000 93.000 185.000 185.000 (film-coated tablet)

| Wo02007/128761+ PCT/EP2007/654270—=301EXxampte12Enhtancingthe
NGEMERL Y secretion LapacitSlislets of*Bangerha®¥or beta 884 5 ThisMY
DiFdenmBfisosuccessful isolatigr] of the dgglets of Largerihansmppancreptio©oo

betacetls; by storm tiICII_If, tldll)pUltill% themor c,uitivatn'%g;henmm——
MaNKah which 67.450 66.950 65.450 0.800| 125.900

pre-gelatinised starch 9.000 9.000 9.000 18.000 18.000
maize starch 9.000 9.000 9.000] 18.000| 18.000
copovidone 2.700{  2.700f  2.700|  5.400|  5.400
magnesium stearate 1.350 1.350 1.350 2.700 2.700
:;g;ai'ef’::ri) 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
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

93.000 93.000 93.000] 185.000; 185.000

(film-coated tablet)
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contains DPP 1V inhibitors in a concentration of 1 nmol/l to 1 pmol/I,
wpigferabhsin a concentration of | nmol/l and 100 nmol/l, for futurecT/er2007/054270

transplantation. In addition, after transplantation with islets of Langerhans

or pancreatic beta cells, 10 the patients (and these may also be animals)

are treated with DPP IV inhibitors in a ¥ily dosage of between 1 mg and

200 mg, preferably with a dose of 5 mg and 100 mg of a DPP IV inhibitor,

in order to enhance the vitality and secretion capacity of the transplant.
Exaiiples t@stedmihenbingribysitalith et slecsetimticapieit pohiddsisnof

with glucose daagetierregentibtd grligases 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
ThBishatwlegifiet X 666c9FaDisw Biiabeaté thd &38 0T 920 fenestigatipamireatic beta

tasis.and,inhibition the of)..Example ned treatment wit
oo BB e TR g oS CE e Whicn
Copf@!rcﬁaibléféﬁ\fafmfﬁﬂtd)vsmM)MnaeQM|ng tof thennolé tdidrumay/ibpreferably in a

the |d| t bstance me tf rmin, eitherin a
Cofﬁ?ége%%lg{a%matlon oF |n ah |xe3}com %a onﬁlkr%la %?r}s%\atﬂear%%%utlcally
In effdittive dfise todtisp!BRBtMNiINbise(e of Iaairmmnxeuneen@daandb&mceils
RS Co S e AR A S L R 8, BRors
dathyogemgaexfdmtmam‘sﬁﬂ)@ngmmg rog, wnbf@ﬁﬂaingvlﬁoe@lnay aﬁﬁmgmd 100
md’b g%ﬁqmﬁﬁ%ﬁ&k“ﬁ %Y%" d6i04% e@% Vith %W&Q&?ﬁéﬁé‘ y%&acity of the
uc th met este or

a combination wi ormin can |n a clini Stu
tramgp)ardtichésvisthestied 2ithebbiesnalysth pf éhdidhsitc ae@neeatedfmm'rmulation

witﬂo %&%?Br‘&'é,@;@lﬁv ﬂa%fiﬂWr% Lyl F&&‘ﬁﬂ %f?&'tsn?éﬁ‘#%&e‘é‘"%@

‘ |nat|on von Ibitor an metrormin e treatment lasts
imbm\/\mmﬂ wéblascmdit@ exrsisE idetiveciied the/itneiiradioims! models using

e I e b a g Blepetes
48F7©$IEQQSGWESMEOBDf@méwsaﬁmd@nhfbﬂmawir@@lucose and/or

non-fasting glucose and/or the HbA1l c value than either the DPP IV
inhibitor alone or metformin alone. Example 14: Combined treatment with

' Exppple/@inibiGempineditceatment with DPP IV inhibitor - metformin

_For treating type 2 diabetes or pre-diabetes a DPP |V 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 IV inhibitor (e.g. a dose of between 0.1 and 100 mg) may
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
with a DPP IV inhibitor on its own or with metformin on its own or with a combination
von DPP 1V 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-IV inhibitor with metformin leads to a significantly
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5 For treating type 2 diabetes or pre-diabetes a DPP IV inhibitor according

wcimnthe oBy¢eention may be combined with the anti-diabetically activiect/ep2067/054270
substance group comprising the glitazones or thiazolidinediones (e.g.

pioglitazone or rosiglitazone), either in a free combination or in a fixed
combination in a tablet. A therapeutically -effective dose of the DPP IV

|nh|b|tor e.g. a dose of hetween 0.1 a 00 mg) may l be combjned
B RS 2 ISR S8, AT RS SeGFG AnaIeT the HoATc
vammméun@r(aq@mm:mg RN, Do @mﬁﬁmﬁﬁmamge a day). The
clinical efficacy of such a combination with rosiglitazone or pioglitazone

can be tested in a clinical study. For this, patients with type 2 diabetes or
E xarit b@re@iaba@mbﬁaé@@ﬁedtrﬁbmwm BRPRY iiHibibgor glitazond or

Wlth r03| litazon Iltazone alone or 15 a ination of DPP
FoN RO aod FUSRRES b G HIBGTIEs fnD ARV JAmIEh Bt

|nvérmeﬁkmyldeﬁo@atﬁnéaldﬂﬁqaémﬂttmmbmm@m@e 3D pRaNetePOGh
effective q&)e found in the fact hat he co blnatlonagfa DPP-IV

Coﬁ?ﬁﬁﬁi%? Y e e PR IS BARGR AB L PP SRFRAA Y b%lg{ggzone)
eittﬁ@duﬁ'ﬂqml@ cﬁ\ﬂmm%MWWﬁ@d/ ebRM-ASINGOiLResetardiaeihpeutically
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be cbfabih2dnkibitaifferinycates binsoyiianstrs(06pre;tabeigsea BPMdYor

oA B S SRR SRS ALE o

effiedlogranhsaftea combination witin @éigﬁthmbm@ﬁ@@sta@t@tﬁin/be tested in a

IR . SR 0 A ael B UBt HEUPRIS AP OR BT rested
eitlReinpithitar PRE MYitdibAoo amg)s ‘Dl adinigitih effsigngaaef;suaifr piogiithiaaiéonione or
ith 30 SGLT-2 ted lj | st or. this, patient
e R LR BB
treitmeitbtetsitsetweaenr mmw(ﬁﬁldr &ymbjtﬁvwgﬁ_smmmwiwmbination is
PR 3 W EEANE B AR SR AP GB0D LB Of A DPP-V
inhGo/ RRPOQEIQEEY e 32 tieglittnbielan s mmgﬂiﬁtmaﬁyl gftatbveeduction.in
the[f%sé) &2 ch%%]%%%é é;é%?}tftaaeg W@é%%téognoélor[%ﬁg tJI gleg?ue\/\{han either

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 |V inhibitor according to the
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 IV 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
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 IV inhibitor on its own or
with a SGLT-2 inhibitor on its own or with a combination of DPP |V inhibitor and

SGLT-2 inhibitor. The treatment lasts between 2 weeks and 6 years. Evidence that
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greater reduction in the fasting glucose and/or non-fasting glucose and/or
wdbtmeAise value than either the DPP IV inhibitor alone or the SEiTTER2007/054270

inhibitor alone. 5 Example 16: Combined treatment with DPP IV inhibitor -

antihypertensive For treating a patient with type 2 diabetes or

pre-diabetes or with Metabolic Syndrc?f%e‘ a DPP IV inhibitor according to

the invention may be cambined wijth an anti- rtensiv ti
the R R PR S e e B RS N et Bt e
cotathiledtidntioé @ PEtRid Rl i biféctiweithobe GG EPRNANItohibitds (0@ sigddantly
of between.0.1 and 100.mg) may be combined with, different doses, of
aregigt et e Tatnd isRse Shdl A ng eSS ARk the HoAte
val(exdhan eithdo tHEORP telinisivitan)ibetcobtick &S I(F-Q BbibitptaRO® mg
metoprolol), or diuretics (e.g. 12.5 mg to 25 mg hydrochlorothiazide). The

clinical efficacy of such a 15 combination with anti hypertensives can be
Extasted i cliCioalistndyl. treatine ntpaidnBRAtMyphiBittabetastirypithtensive

e-djabetes or with.Metabolic Syndrome are treated either. with PP IV
PO DR Bl ANVR A SRS SBALALRE HORE i B R 2D
Syndrobieadi @FPSf DRI iohditarding dotihy paitentoremByebieeaimbinte thgith an

ang_?;fwe%pg W%%}(f] qnd PRV EwdiRcze that the combination is

erensi Ive subsiance, elfherf in.a {feg inalion or in. a fixed
apﬁfl%prlate ef:fec Ve canbe ounoplnt eefa&%at?he combination

comiinBiRP+ I intzibledr Witthettze antibsibe efestire] dosesoftb iRy Iylimiséor (e.g.

d/ -fasfi I d he .HbA1l I I
a QB e IO e T e o P L R TR e
inhitiitoth¢eagtifypertetusive togveasithel sysidlicrendfdodasiajonmte (@b B dng to
I h i ' . | o

o SR R O AP oo
(e.gedfirgragtti2btragth yivechdiabeikssd de ) préhiabivties oz fliddc Met soclica

co RN\ s e B, A RRE SUBDHE vi.
patiHiDis raitinty e @ndjalities 30 inith foce-dabbieatmrnwithiVefatedic Syndrome are

R P R e SRR B on o
ome@emﬁhdosgmbﬁaé@nm(éﬁ)@?HWbim mgdamw@maﬂﬁemim. mdadreatment
sasﬁgﬁ%wé%ﬁ%%é@%ﬁ?a I RRIR. RRAEHE'Q ABTIREAs appropriate

ors, or
and effective can be found in the fact that the combination of a DPP-IV inhibitor with

the antihypertensive lowers the fasting glucose and/or non-fasting glucose and/or the
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 and/or diastolic
arterial blood pressure at least as much as the antihypertensive alone.

Example 17: Combined treatment with DPP 1V inhibitor - lipid lowering agent
For treating 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
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 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.g. fencfibrate), cholesterol absorption inhibitors, or
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W02007/128761 PCT/EP2007/054270 -33 with HDL-raising substances

wosoh/astel TP-inhibitors (e.g. Torcetrapib 10 mg to 120 mg oncegigey2067/054270
120 mg twice a day). The clinical efficacy of such a combination with lipid
lowering agents / HDL-raising agents can be tested in a clinical study. For
this, patients with type 2 diabetes or wi#d pre-diabetes or with Metabolic 5

R R B S B TP
12?gﬁgmas QW}] Sr ?mmm@qwniajrmﬂap)oﬁ%%lmw?ni@&t%ew@iimgh a )

o lowerl a t -raising agent. treatment lasts between W S .
com g YL YR A RS RGBS S L SIS T, BRSNS GA REdR SIS &n @ clinical
stuein berfischiatithedaciingbihe cubeirationatihs ERBHMIOSRMIRMetabolic

VBRGNS RIB RN S U REB TP eSS B MR DPP IV

intibitoh @ tseRRBWithbibised MenrgiryagsHte HDbaRies &6she HPR-Bin or

i A R o R Bt AP oAt L rngracent
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ith te heart fail DPP 1V inhibjtor rding to the invention
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ORHN A o BN 46 Tss e AR TR AR (fonh RS ool or plasma
trigh€Eridaablsag. gs riuoigdoinbremgeartliprif DIA-Eholestplorantaganistst as

ml‘g. gs? mg to, 160 m telmls?lztgg,}e beta:blockerst(\(fﬁ. . 25 50 mg to 200

mg me o%rcﬁ'o ),O(\:’\{')erﬁl & %Tp ér%%%ﬂe%g?@. mg to 100 mg

carvedilol), diuretics (e.g. 12.5 mg to 25 mg hydrochlorothiazide),

S -%%%ﬁﬁ%@ﬁ#? éﬁ%ﬂ%"g %gg e
by 0.01 pg/kg?r%f%'neesslrl?lldﬁe)l,iaug OTHRRDE! % pﬂ(gea o I\\wgbs%% aiture
Fop toekidngTan patsmbimidit e ofeENR A il DR Pal \DBE iNhibindvitendstording to the

in\}ggﬁgﬁ ?Hﬁ%@t%iﬂﬂi%%ﬁ{‘gt&%’é‘@é&éﬁ%};}ﬁ&%%%{%ﬁ, %!H‘]é%?é heart failure,

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 ACE-inhibitors (e.g. 2.5 mg to 15 mg ramipril),
AT1- receptor-antagonists (e.g. 20 mg to 160 mg telmisartan), beta-blockers (e.g.

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 hydrochlorothiazide), mineralocorticoid
receptor antagonists (e.g. 25 mg to 100 mg eplerenone; and/or B-type natriuretic
peptide (BNP) (e.g. 2 ug/kg as a bolus followed by 0.01 yg/kg/min nesiritide), a BNP ~
derived peptide or a BNP-fusion product. The combination of BNP and DPP-1V
inhibitor leads 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
{reating acute heart failure can be found in the fact that compared with other

therapies the combination leads to a significant improvemént in the clinical situation
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efficacy of the combinations specified can be tested in clinical studies. The -
wdreahmests{asts between 1 day and 6 years. Evidence that the pcT/ERP2007/054270
combination is effective in treating acute heart failure can be found in the
fact that compared with other therapies the combination leads to a
significant improvement in the clinical* sittiation W02007/128761
h PCT/EP 007/05 270 - %gfr cardiac ejectio |]‘J.?S‘ou ut and/or reversal
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Hf Tre h DPP-IV inhibitor in patients with heart failure A DPP IV
aCHiRi B‘?@ HFS g to the invention may be used to treat a patient with
chronic heart failure. This treatment leads to a higher concentration of

eI SRR B e AR
A DIEBKY annhilﬁtpears:d:‘:mdgrioeti‘thah\‘[@rﬂmmmblnam&teffmwa matient with
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e R D5 R o8 el (RId Riiiisept morovement
in foenalifzicd) sitRlion doniparR? WitltDaNliNascnbtrebforemilar(flacbo (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

pulmonary congestion, and/or a reduction in mortality caused by heart failure).
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N () R1,, NI R2 Nt ~,N and one of the salts thereof, characterised in that

wadrh seragtes ([1,5]naphthyridin-2-yl)methyl, (quinazolin-2-yl)methylkp2007/054270
(quinoxalin- 6-yl)methyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl,
(3-cyano- quinolin-2-yl)methyl, (3-cyano-pyridin-2-yl)methyl,
(4-methyl-pyrimidin-2- yl)methyl, or (4,83imethyl-pyrimidin-2-yl)methy!
and 15 R2 denotes 3-(R)-amino-piperidin-1-yl,
(2-amino-2-methyl-propyl)-methylamino or

CLEHE-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, 20

1. gludesepindoiEPanie rprabiteogidatiasiinglplucose, diabetic foot,
diabetes-associated ulcer, diabetic hyperlipidaemia, diabetic
dyslipidaenya, newdlyd@ﬁed type | diabetes, gestational diabetes,
hyeﬁglyca mia, adrenergic postprandial syndrome and heart failure, or
for the tRgfapegticXreatment of a patient with transplanted islets of
Langerhans or beta' 18225 WQ@R007/128761 PCT/EP2007/054270 -36
2.U W inhibitor of formula (I) O R1~-N N />-R2 (I) O~N N or
of formula ({Ll) O RI-NNN(D) I ~>-R2

or of formula (I)
0 Z

R1. N

N (n
| R2

v N/>“

and one of the salts thereof, characterised in that

R1 denotes ({1,5]naphthyridin-2-yl)methyl, (quinazolin-2-ylymethyl], (quinoxalin-
o-ylymethyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
quinolin-2-ylymethyl, {3-cyano-pyridin-2-yhmethy!, (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,

for preparing a medicament for the therapeutic freatment of a patient who 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, diabstic dyslipidaemia, newly 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.



N 5 and one of the salts thereof, characterised in that R1 denotes
wotidoahrapbthyridin-2-yl)methyl, (quinazolin-2-yl)methyl, (quinoxale=iBr2007/054270
6-yl)methyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
quinolin-2-yl)methyl, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2-
yhmethyl, or (4,6-dimethyl-pyrimidin-23#)methyl 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

2. tregyaeitobpeienisMbitcohayedpernadiggnosed with pre-diabetes or
manifest type 2 diabetes, characterised in that by using the

pharmacegical coPpmhe risk of impaired glucose metabolism

de 1ite treatment/ an elevated HbA1 c value despite treatment, an
imgzifeg astt cose 20 value despite treatment, the need for insulin
treatmeht, manife B2 diabé¢tes, a diabetic foot, a

dysllpidaenpia or a macrovascular complication is reduced. 3. Use
according to claim 2, characterised in that the macrovascular complication
25dp saissiagddTem among myocardial infarct, acute coronary syndrome,
unstable angina pectoris, stable angina pectoris, haemorrhagic or

ischaemic @troke,dVAVj,ZMEZWGl PCT/EP2007/054270 _37_ peripheral
arterial ocqlusive disease, cardiomyopathy, left heart insufficiency, right
he ?Tﬂﬁ iciene.global heart f ill re, heart rhythm disorders and

vasculat reste os?E—ﬁR?Jse according to claim 1, characterised in that
the pha fegl 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,

chagmpisised il hasmacsutisacamppgiign is used for the

therapeutic treatment o&la patient In

R1 denotes ([1,5]naphthyridin-2-yl)methyi, (quinazolin-2-ylymethyl, (quinoxalin-
6-ylymethyl, {(4-methyi-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
quinolin-2-ylimethyl, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2-
yhmethyl, or (4,6-dimethyl-pyrimidin-2-ylYmethyl 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 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 giucose
value despite freatment, 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
is selected from among myocardial infarct, acute coronary syndrome, unstable

angina pectoris, stable angina pectoris, haemorrhagic or ischaemic stroke,
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P
"R1=

whom diabetic hyperlipidaemia or diabetic dyslipidaemia has been

wodtagmesegh 6. Use according to claim 1, characterised in that thed®er2007/054270

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 fér'the therapeutic treatment of a
hyperglycaemia or an adrenergic 20 postprandial syndrome. 8. Use . .
GG ) BLRHEL OASb R e R ST AR R e B0 ATgeney.
usegdtohéettiredficktiiciregitinanheb hdatita|urea 2319 thisedmnaisingitd
claim 2, characterised in that by using the pharmaceutical composition
the’ %@&Ug 2 187 H8e in the HbAL ¢ value, a deterioration in the fasting
glucose and the need for insulin treatment is reduced. W02007/128761
/[EP2007/054270 -38,10, Use of a DPP |V iphibitor of formula (I) O
RE SRR RN br STRCAREIE S TOTARDE N 5 and one of he
salthisherectdbalacienestitntkay Sdinates therapeutic treatment of a patient in

(L S S metl (Gnezoln. 2 M, (UG cose has
quirsdin-@agirostiy/l, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2

10 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

. (24Spavowdngpy clathy|aharacterised in that the

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

whom diabetic hyperlipidaemia or diabetic dyslipidaemia has been diagnosed.

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

gestational diabetes.

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

postprandial syndrome.

Use according to claim 1, characterised in that pharmaceutical composition is

used for the therapeutic treatment of heart failure.

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

fasting glucose and the need for insulin treatment is reduced.
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for preparing a medicament combination with an active substance

wselgsied;iom 15 among the other antidiabetics; active substancegtiaoc7/054270

10

11.

lower the blood sugar 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?ﬁn’d active substances that are

indicated in treatment of atherosclerosis or obesity. 20 11. Use
acci'gsrﬁiﬂ & E’fﬁumé%ﬁ tra%féﬂ'ggtﬁ% { at a medicament combination of
a DPP IV ighibitors wi er antidiabetic or a blood pressure-lowering
active subitance i/@m%p’;fruﬁ.’l W02007/128761 PCT/EP2007/054270 -39
12 Rise aceqrdinggto claim 10, characterised in that a medicament
combingtion ofja %_Bllyzinhibit I5with metformin, miglitol, atorvastatin,

valsartaf or tekmisartan is prepared. 5 13. Use according to claim 10,
charBkterisdd in that the medicament combination is used for the
therapeuticitreatment of a patient in whom a physiological functional
disorder has been diagnosed, selected from among pre-diabetes, glucose
intQePARENBRHGIbgical fasting glucose, diabetic foot, diabetes-
associated ulcer, diabetic_hyperlipidaemia, diabetic dyslipidaemia, newly
10 diagnosgd typefﬂﬁggegestational diabetes, heart failure,

ia ] d adrenergic postprandial syndrome. 14. Isolation or
storagemediu for%isleﬁaof Land#shans or beta cells, characterised in
that thepedium cdntains1 nmol/l to 1 pmol/l of a DPP IV inhibitor for 15
enhancingthe vit%ty 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 () O R1~-NN /R2 (i)ON N
and one of the salts thereof, characterised in that

R1 denotes ([1,5]naphthyridin-2-yl)methyl, (quinazolin-2-ylmethyl, (quinoxalin-
6-yhimethyl, (4-methyl-quinazolin-2-ylimethyl, 2-cyano-benzyl, (3-cyano-
quinolin-2-yhmethyi, (3-cyano-pyridin-2-yl)methyl, (4-methyl-pyrimidin-2-
yl)methyi, or (4,6-dimethyi-pyrimidin-2-yl)methyl and

R2 denotes 3-(R)-amino-piperidin-1-yi, {2-amino-2-methyl-propyl)}-methylamino
or {2-(S)-amino-propyl)-methylamino,

for preparing a medicament combination with an active substance selected from
among the other antidiabetics; active substances that lower the blood sugar
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.

Use according to claim 10, characterised in that a medicament combination of a
DPP IV inhibitors with ancther antidiabetic or a blood pressure-lowering active

substance is prepared.



1 20 orthe formula (1) O () \N1/>R21 1:1 N N and one of the salts

waherepigeharacterised in that 25 RI denotes ([1,5]naphthyridin-2-yhmethayb7/054270
(quinazolin-2-yl)methyl, (quinoxalin- 6-yl)methyl,
(4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano
W02007/128761 PCT/EP2007/05427#$%40 quinolin-2-yl)methyl,

128@%%?g%%%&?ﬁﬁ%%@%ng}%gg%ggg‘é%é %)é?:f?ég%’e% combination of a

3-[rrmmatmReH iR i tgramHnaviginetbbRraidnoHiiamaner @simisartan is
(2-(S)-amino-propyl)-methylamino. 5 15. Method of enhancing the vitality

anb"§B&f&fon capacity of islets of Langerhans or beta cells, characterised
in that during the isolation and transplantation phase of the islets of
Langerhans or beta cells a DPP IV inhibitor is added to the isolation and

5 1351 dia5ARSOIING 0 SteimcA R oiepBRRIE Bk MG MSRIFaBYe S FiRmbInation is
16udethodias tiesiipe atiaieatat afRRRAIMMDIRE RRaRFIsHESIdaI

t the, patient has been diagngsed with a physiological functional

td??&(&?é%‘é’i URRIIRbAPSMERY PraIMesRIe SERTE S HTbRTARNG Pre-diabetes,

pathoteeis ahfasiiadupassoidaigiahatitigeiudiohstampesesmiediideetes-
diabetic hyperlipidaemia, diabetic dyslipidaemia, newly djagnosed tyﬁe]I
i ARRR AR RS BEBIRLY RRRRRTZ, FiRkelR SxsinEasa, hewly

10 adepaengiscpasisandiabsyasrgea0o Rilttratata, patafawiie, hyperglycaemia
transplanted islets of Lan%er,h ns or beta cells. 20 17. Method of treating a

pr&LBEBRHP PO P RfABERSYRREN Rith a DPP IV

14. lIsolation or storage medium for islets of Langerhans or beta cells, characterised
in that the medium contains 1 nmol/l to 1 ymol/l of a DPP |V 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 (I)

o) /%
R1\N' N
PEp. )—R2 ()
o~ >N~ N
l
20 or the formula (11)

O /%

R1. N
N (1)
f R2

e | N/>—

and one of the salts thereof, characterised in that

25 R1 denotes ([1,5]naphthyridin-2-yl)methyl, {quinazolin-2-ylymethyl, (quinoxalin-
6-yhymethyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
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inhibitor, characterised in that the treatment reduces the risk of impaired

wogosssmetabolism despite treatment, an elevated HbAlIc value Hes@007/054270

15.

16.

17.

18.

treatment, an impaired fasting glucose value despite treatment, the need
for insulin treatment, manifest type 2 diabétes, a diabetic foot, a diabetes
25 associated ulcer, diabetic hyperlip'rcfgémia, diabetic dyslipidaemia or a

macrovascular.complication. 18. Method.of treatin atient with a DPP
iR D S R AR e
30yl)ymethyl, or (4,6-dimethyl-pyrimidin-2-yl)methyl and
R2 denotes 3-(R)-amino-piperidin-1-yi, (2-amino-2-methyl-propyl)-methylamino
or (2-(S)-amino-propyi)-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 Langerhans or beta celis a DPP |V inhibitor is added to the
isolation and storage medium in a concentration of between 1 nmol/l and

1 pmol/l.

Method of treating a patient with a DPP IV 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
inhibitor, characterised in that the treatment reduces the risk of impaired
'glucose 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 [V inhibitor, characterised in that the
patient is suffering from heart failure.



