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Use of DPP IV inhibitors The specification describes

tthe use of selected DPP IV inhibitors for the

treatnent of physiol ogical functional disorders and

for reducing the risk of the occurrence of such
woraenot2eg6al di sorders in at-risk patient groups. PCIVEP2007/054270

addi tion, the use of the above-nentioned DPP |V

inhibitors in conjunction with other active

substances is described, by nmeans of which. inproved

treat ment outconmes can be achi eved. These

appl i cati ons may be UsedfPBi¥irhikitarsr r espondi ng

nmedi canments. 10 The enzyne DPP-1V, al so known by the

nanme CD26, is a serine protease which pronotes the -
Thebgaoificidion deBtRBES titegsd Bf HERERUTIPANY bR foMBie Yeatment of

al anine group at the N-termnal end. DPP-1V" :
physighegicaldusctionet glsprdarslandfoe redhesing themiskl aftké oofurrence of such

j i [ ingl udi th i de GLP-1_and
fun iR biskosts M ot B ol iPet " POt dng e Bigabove-
menfigret BPPT ihhibitsrs iﬁ%oﬁ?tmtibndmﬂb@mésaa% dubiancilli§ Bescribed,
occurs mainly in juveniles under 30 years of age, is -
by pgaeg ef which imprayediireaimentrutarrseasan bejadhieved. These

PG dT AR bR EG Gl AR R e R G R
follL.owed by destruction of the B-cells, so that the

. pancreas is no |onger able to produce mnuch, if any, _
The ergyme DPEbIViyaleo newabytag naste LDi8, issa sefine protease which
| . . . |
profipiEe e of e PSR ahs FA0G ARnER eldiiSaroup at he
N»ter:;nindél (g1|d.1 c!D@B—Ip’eilnhﬁﬂito;a‘ therelsyrin gluehee ﬂwgsmaﬂmel@f bioactive
00 cose val ues standard procedure in
Pepﬁeﬁ% incdiagifhe.peaie Qﬁ-"sf aﬁﬂeﬁ!ﬁil’i%khéETQ-@'SEIQSTB@@PH@SWP? the
tregdimenf asdibhsiek Rafigugar | evel exceeds the 25 maxi mum
eve

nor ma of 99 ng of glucose per dl of plasm but
does not exceed the threshold of 125 ng of gl ucose

TyoB diabetes Beil widhSeens shgnbiBiomdas Udst o gears of age, i
cateéfjoiieed %_s(ama@ﬂoirﬁﬁndn@%is@&éast%ﬁ%q)orree?eg&ﬁﬁg genetic disposition
pt ed glucose

indication of prediabetes is a disru
andiuder e ifluenee of valiawifastersy insylitl oesturg, 40llavesd by destruction of

e 814685 851 8BS Aol BB Bl S i,

an oral glucose tolerance test. - 2 - If a glucose

tolerance test is carried out; the blood sugar ‘|evel _ _
Typef2 diabetasanellitug isinob salagodsed &5 a5t autgnmynedisgasednd manifests
o | 40 S Vi )
toof e 41l L35 W BOLI Sl T2 PPy GLAEEB/ YT pism: e

medsoremnantef blest ghitogeofalgdisas etamtardpodicatsieaihgedutine medical
orally to the Patient be%g%% ested after 10-12 hours

analypisy fiedipeipsiist $Hspscind Pg biapd sygar leed eyerpds the
¢ : . !
maﬁhrﬂﬂﬁph MR o Eg rfx?‘ﬁf ?ygﬁg%% e%rtéﬁgfs@&%% tﬁ%}%sgr]o(t) gxceed the

ours after taki | ec
threshjdrof 11@behg wif igludosepetnad of pBG em dviiéh myefmmntiforaiabetes. This

s alf Fered hcin pasPPlostal siba G0Ge (B88red Bptitaaiigpse). Another
indiRfiondf pbERbed8Y isrudte@ighi®losé bRl D8, ¥ BlddR dijyar level of

bet ween 140 and 199 ng thiSs is regarded as abnorna
140JIS8ovgefighieaserivy dof plassoad hoorsefier igkingodemg of glucose on an

emplf S EAA Wl ot Bpd skt di fusd e bRE MR of
non-enzymati c gl ycation of the haenogl obin B chai n,

is of exceptional inportance. As its formation
depends essentially on the blood sugar |evel and the
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15 life time of the erythrocytes the HboAlc in the

sense of a "blood sugar nenory" reflects the average
wdzbowtbsssigar | evel of the preceding 4-12 weeks. pcr/EP2007/054270

Di abetic patients whose HbAlc | evel has been wel |

controlled over a long tine by nore intensive

di abetes treatnment (i.e. < 6.5%of the total

haenogl obin in the sanple) are significantly better
If apytodcesst tetbramamedt Boeirtied BUE rthebibdP&idaY levElef a diabetic will be in

~availabl e 20 treatnents for di abetes can give the
excgsasét 199 me ofwiucase narst el plasma Zﬁloumafrter%cﬁaq@f plegese have

ol e By A, Y T LTl Fon o

adrhinistgredheaily o et fiticthe beihgdebiigtiterrf@ntehefirsoffading and the
and preferably < 6 % HbAlc. 25If insulin resistance

blogd sugar Iguelde recprept immediatplyrhefera taking therdpse and 1 and 2
hod&Q %ﬁ@f"fdkﬂg;f of i %?\ae%gﬁggﬂﬁgﬁﬁéhet l??et‘r}rggﬁ @éyﬁ@&iﬂfﬁ% Between 60

I sor der pre

-and?@ ey per dief plasinna before $akihg bve ghicese, degs THRINSZO0 Meeds di 1 hour

ch insulin asg'ﬁtnot her person. The nopst

2-3 tiges as )
afte 3aking Faner euiTem Al B1cHpar lcpHeRGILTS aATer 2 hairs e value is
betly | . i : . _
ot U0 G WA AU IBL S8 tfffcg o i some
casehgluwospantoferanc@nbi ned i nsul i n-gl ucose infusion

technique. There is found to be insulin resistance if

the gl ucose absorption is below the 25th percentile

In tigf ndoMRoRAG &gfméamloméﬁbtwmﬂthﬁ a{eeﬂﬁﬁx‘{%'l@gmng, the product

~definition). Rather |ess l|aborious than the c
of anairenzyunais: glutakéen af hierhdemeglebin B shaini shof ekeepiinnadn

imobAEB BN iy ILUERRS S RARLER ¢ R A e nc e

life tiviauftiesl eAithiooyRss theMbATE R thel sendB&f b dd @ fnory”
insulin resistance is cal cul ated. Another nethod of

refigrta g avrage ibloadheugaitinshafitba Presauingd@ wedkse Diabetic patients
whdfsggi-tlﬁ:)ﬂr\]gc fel%l ﬁé?BESn '%lf%n%ﬂll%é%@g?%ilﬁggaﬁﬁgﬁg fg:rc])?e intensive

pl'asma glucose an
diabmtes gobinasnitqhe. £ 16.5 P4 of thettbesl Hakrmidyioisth iParsédthsiel Sre

. dfl St ng)'léi sh between hepatic, and peripheral _insulin
sigrificandly Rettar profecied Jrasm siahedicapicregnaiorathy y Togiavaitle

ey o U, 5 SRS B v o

levet bf thiecardepohitiOi-ed.3 8. aFkieseductiar inrthe ¢4btG @l is not sufficient in
t he oncentration

- Preferably, atient!s triglyceride
all JapeySa 1 biigs Wl eAstike i Snds g 5 Btk anbpidtarably < 6
o, Hb@gerrel ate significantly with the presence of
insulin resistance. To sinply sonmewhat, in practice
it is assuned that people are insulin-resistant if

It
i B o B8 et W 4 P eyoresigicatppr e
presehee &f i 86mbRx 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 insulinto glucose is
determined within the scope of a combined insulin-glucose infusion technique. There
is found to be insulin resistance if the glucose absorption is below the 25th percentile
of the background population investigated (WHO definition). Rather less laborious

than the clamp test are so called minimal models in which, during an intravenous
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3) dyslipidaem a (an altered content of total I|ipids

in the blood) 4) at |east one close relative in whom _
wedoomzeb1 gl ucose tol erance or type 2 di abetes hagT/Ep2007/054270

been di agnosed. Overwei ght means in this instance

that the Body Mass Index (BM) is between 25 20 and

30 kg/n2, the BM being the g8etient of the body

wei ght in kg and the square of the height in netres.

gldcnsmkﬂefaemte testethd instlreafivyiuces8 Qokgéntrationsn ehe bloot tare
di ately apparent, fromthe above definition of

measulAd At PEs) type felervalnand fippoihene theingylimresisipace is calculated.
An% érﬁ%tﬁo@ﬁfirde%g Eﬁlfs% Hﬁﬁéhgﬁ’cdlﬁ-l(?ﬂ/l @HBQIQ The insulin

er things, pressure I's
reaaﬁianemts cafcudatet! ay meads oftheofastifg plaemaa@et@% aﬁd tﬁe fasting

Cins Ee condltlonsfor boli.c syndrone are net

RGN o s RGO fris 01 ROFSUAP 46 AIRBOUISH beiwaen hepatic
and\%%lg%r%g P%B‘wﬁ P%.g%ﬁ g“gg%sg gﬁl‘% edeld g F‘esraé]tg-l)é‘éﬁygwi’a%le for
evahhatiresinsulin reistEdoe at daity maogmaanm BiCHR) othertpaeameters are used

Jour al of the Anmerican Medical Associ at 'S
Sl Sision) pradifers Seesbinoitn sRslacHe. PETprabbe e ptients
fQl
"”%2?‘2%?2??%??%?” ARG, Ry Bt RiNeER80 tighvoprde lovels
corsglate mamrﬁcamthmuhéin@ptesv@ﬁcemmamhm]easlstana@z cmin rren
and >35 inches or 94 cmin wonen 2) Triglyceride
| evel s >150 ng/dl 3) HDL-cholesterol |evels <40 ng/dl
To sinpipBomeWhdtl Bhprakasslit iy 2Ssumed fh%@ﬁéBﬁl@ AL liRdresistant if they
Fasting bl ood sugar of >110 ng/dl This definition of
ha\f?e@tdﬁaqsfZzofstmd‘puwmgrﬁr@daqeastw%hows t hat |
hypot ensi ves are suitable for treating it if the
1) pasineaight or bbesitly t o have hi gh bl ood pressure, anong

2) %Bﬁ rblotorélJ 3 %sur%ao
3) dyslipidaemia (an altered content of total lipids in the blood)

-4) at least one close relative in whom abnormal glucose tolerance or type 2

diabetes has been diagnosed.

Overweight means in this instance that the Body Mass Ind'ex'(BMl) 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 blood pressure is found in the patient.

A similar indication of prediabetes is if the conditions for metabolic syndrome are met,
the main feature of which is insulin resistance. According to the ATP IHINCEP
Guidelines (Executive Summary of the Third Report of the National Cholesterol
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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A triglyceride blood |evel of nore than 150 ng/dl
al so indicates the presence of pre-diabetes. This
wSsRigkeNn is confirmed by a | ow bl ood I evel for 2007/054270
chol esterol. In wonen, |evels below 55 ng per dl
pl asma are regarded as too low while in nen | evel s
bel ow 45 ng per dl of plasme are regarded as too |ow.
Triglycerides and HDL 15 cholesterol in the bl ood
1) CABd@hFfI BSeQﬁI Yefhasds %ﬁk@ﬂ@sﬂr&ﬁéﬁm&# nEﬁ‘é% 602 cm in
anal ysis and are described for exanple in mas
(E@ntamd)>35 ingahes oufd chi agwoseh, TH Books

Ver.| a sel |l.s¢ Frankfurt/Miin, 2000. A
2) ﬁ Y%fr%% Igyela?hgoarggf s is further confl rmed if the
3)f|a@udmué§t%¢|e%&aﬁ4é RidISn#he® exceed 99 ng of
gl ucose per dl pl asma. ‘20 The term gestati onal
4) dilighdiieed pfﬁ%bl’ft eéS%%mmﬂdgcy) denotes a formof
i seas el ops during pregnancy and
5) UPC’E%'?] &?%%gglé%a”% \Aﬂ ¢FH92§| ately after the birth.
i abetes i s diagnosed by a screening. test

ThiGARHRTIPS OF Fe P BRI DB RGN i oS theb BUROesiess are
I
SuBbIPLFEORNAY it the Faieh R ik 15 WUL Pichf ol Brédhu! iong oter
thinggmi ni stration of 50 g of glucose solution. If this 1
h I evel is above 140 ng/dl, gestational diabetes is
suspected. Final confirmation may be obtained by a
A tﬁg%éﬁcﬂéi b@lodaesea) df%&reatﬁaﬁ 1%@%ng| brsoﬂﬁdﬁa@‘s tgé Féeice of pre-

Hyper g| ycaem a descri bes fuhctional disor

- diabgipgh Thts suapisien ietynfingd t@v act@séaldcei/lelveh for MEdschadesterol. In

worbln Iggglglb&%\y ngrtngg{?rliigg H%ﬁg]%séflenr%gar ed a {ooclg\?v%\% % in men
lev@ls @@@w 85 W@Eégbv agrﬁala%eég@rfdea%ﬁoﬂ%\m TeigRRABFEEs and HDL

ormal |evel of <100 dl,) or in

Chwﬁﬁmmbmmﬁ@l@@cbt:an @iohateterglinedby staéwi@rd ofethadsoin medical

a0 oY B RS B ARl e T EHRIE GhP T Fagrose:
TH-@o@ks d@ﬂagagmushhaﬁ @htﬂw rm@mkfurvmtrelmobl FosiigHcibh Bf
| evel] leads to a drop_in the bl ood sugar |evel

predigbetesiy @H@?ﬁréPf@HH%df thy fastinarblerd steaplevalsatiso exceed 99 mg
ofg‘il.ﬁ‘)@sﬁ dérqjll g]e lefhLar bohydrates and a high insulin

l eve perS|s I'ng after a meal. The term di abetic foot
refers to lesions on the foot caused by dlabetes

[litu the,K 1l ri caueof which is
Th% @éﬁ%@@ﬁgﬁ%&&_@ﬁg gies § pr%\mcvbdwaa%adam of the sugar
d:séﬁ%bavﬁ%h Ee@@lﬁbé@uanﬁ Fgﬂégﬁ@ﬁéfaﬁ@ %l(élﬁ/ é@a%%@%?j%)ﬂw Wmediatety

the occurrence of |'esi ons
aftepfiesbirthg Qwetl@naiaﬂta&geess dislghbsed by a screening test vﬂfheh is carried

m di ated ulcer refers.to an ulcero
out bERREH B4R alrtih ks 61 TRaN St Ihis Y & Simelictgst i
whtdtSFEiHe' BlBsd shgdl RRE! Rsmasstedainsticteritie AHABMESSHY 50 g of
glucogg solution. If this 1 h level is above 140 mg/d|, gestational diabetes is
suspected. Final confirmation may be obtained by a standard glucose folerance 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/dl or diabetic-hyperglycaemic level of >125 mg/dl compared with the
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anamesi s and physical exanination (e.d. inspection

of the foot). The termdiabetic hyperlipidthema is
wosetdgirea patient with diabetes nellitus suffer eCEP2007/054270

increase in total cholesterol or, nore typically in

di abetic hyperlipidaem a, an 20increase in the plasm

triglycerides, with or wwthouf-a reduction in HDL

chol esterol. The term di abetic dyslipidaema is used
noithaltiéeetof ka DO efgtiessdran slon-fasting stade $eldvdtad gitvese level of >180

di stribution of HDL- and LDL-chol esterol is altered,
mg/dld. the patient's HDL chol esterol level is too |ow

(e.g. <65 nmg/di for wonen and <45 ng/dl for nen). 25

The term heart failure is used if either subjective

By Synenanyie postorbpdial syedrbmediregstivertdipoglyeaemis)ibbiclinickan means a
of the _heart, to achi eve the, necessary. ejectio ' .
funstippalidisastay By fApPRRELCRAICIKBILY st Ieysigads to a drop in
thef85 SLBgr BT BAFETerle) Caubed by SBEIHLE HenDeuREpidly
digastear cirbghydratelstaralsa high iGsetiuteye! Bersjsting atar aohemte)
"~ congestion of the lungs according to X-ray, and/or
reduced wal ki ng di stances. - 6 - Sone sel ected DPP

Thé Yerr BidBiti€ ot FeRrPR fektsadh thestabt edllsedity dibbétes mellitus, the
ration of d :

prepa a medi canent for the therapeutic- ‘
primesatause ofohiphis @ potynsiiopatny theeandieagf o i inadegquate

melRtIE e b e aes dipGidell ik &Rltghos Bt Bl iesions
(e.%.: Weafs) fflal eliAsE chsé of arbrtes ARG, 0gi cal fasting |

ucose 5(inpaired fasting glucose), diabetic-foot,
di abet es-associ ated ul cer, diabetic hyperlipidaem a,

'Th%it%?xi@!;@e%ss-éé %c@! .H?Cer?g;@]r% acglrxﬁ‘gjgb%? 5 Iibﬂ&g\ tory skin defect in

~ a patiem Witk dpbitsemslitug eAtdubetestasdoabidadcdrds airfresediby typical

pr egnanc%), hyper gl ycaem a, adrenergic st pr.andi al
(R

anaippgsisasd physical examyFdigniea2 dhgpecspn REMETOPR | ur .

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

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

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

The' term diabetic dyslipidaemia is used if the total cholesterol is not raised but the
distribution of HDL- and LDL-cholesterol is altered, i.e. the patient's HDL cholesterol

level is too low (e.g. <55 mg/dl for women and <45 mg/d! for men).

The term heart failure is used if either subjective symptoms or objective findings -
indicate an inability of the heart to achieve the necessary ejection output. Subjective
symptoms may be e.g. difficulty breathing under stress or at rest. Objective findings
include a reduced ejection output of the heart according to ultrasound (reduced
gjection volume), congestion of the lungs according to X-ray, and/or reduced walking

distances.
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10 These nedi canents may al so be used to reduce the

risk that in spite of treatnent the patient wll.
wosai7legzean | mpai red gl ucose netabolism an el evaP@UEP2007/054270

HbAlc val ue, an inpaired fasting glucose val ue,

mani fest type 2 di abetes, a diabetic foot, a

di abet es- associ ated ul cer, dbabetic hyper | i pi daem a

or diabetic dyslipidaem a, and that in spite 15 of
SombaetdetrdPPPi Ivsinhibitoty at ;mahculwly suitaide der theqweparnaijon of a

megaRaoH BV Ak HIAPP SO PR AL PETORtA PO U dBGnosed with
a M@ﬂ%%ﬁBﬁ’ysuﬁIB{;%FfuncgﬁHél%lﬁﬂH@f@éléct%}drfﬂirﬁ Mmoo Seadibisetes,

angl na pector sta angl na pectoris, haenorrhagic
g!um[ntoskerbaeesr(rmgﬂmedkgiucwhomran@&) pathelagital dagingsglyeose

S e e e
hyp'eﬂg)‘rﬁ Jérﬁlbeai%lﬁeh@ %%ﬁpl&ﬁé%ﬁmn@Wdﬂlﬂghésétﬂﬁbp\éaﬁQiabéfes (to

tenosi s. hese”macrovascul ar” conpli cations are

maikiteinga res:dulabseﬁfetldmadf instlimfromitheqpanseens ) ngastatipnalidigbetes

(cicesSor Rigarendys; NUTTANGAAR iAot R e e s B e
(re&%@éﬁybb!glgéaéfﬁId)sorfﬁebﬁrfaﬂlﬁl% transplanting of islets

Langer hans or beta cells, and thereby ensuring a
favourabl e outconme after transplantation. The

bst -
TP BRI e G B oo S i L 48 dament e
patieAt Wal sufter addivipeirclegieass ieeabotisbs haptested th!a c value, an
conventi.onal isolation or st ora&e 30nedi um i n

impgired sastigcaiveash valtpomapifeat iipg 2/diakefes, %H@Eei'c foot, a diabetes-
assﬁh@iﬁ&@% d[éb&lcc ‘?mia%m%o%taﬁe{m%h#ld%n%goand that in spite

i's resu s i'n an rovenent e qualit
of thé tHdrapyririsalin aleatmebe\mmmrmmeanemsam of mEcowE@selar | n
quality is obtained particularly in conbination with
COW@@HOWUW%C%f GLP-1 (glucagon |ike peptide 1),
preferably in - 7 - a concentration of 1-100 nnol/1l.
Correspondi ng i solation or storage nmedia and
Exaroples s aratrogsteddraztsnpiicatiohant thigkindereiryedargiabingarct, acute

corS RSB diaieblecandifh BpBiont. FARRSATENS pBhtofR: Remoragic
or |§@f§5e@nilﬂ%ﬁ@kér Sedpidtal BRErARIceRIsveS disdse: thedibAyopsthy, left heart

di sclosed herein. in a first aspect, there is
msxpffmnd,emgm beasansiffigieppr globalhaast mauffléferwf hearhriythm

dlsorders and vascular restenosis. These macrovascular complications are known to

| the skilled man and descnbed 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 I-_angerhans or beta cells, and
thereby ensuring a favourable outcome after trahsplantation. 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 umol/l, preferably in a '
concentration of 1 nmol/l to 100 nmol/l. This resuits in an irnprqveme‘nt in the quality
of the material to be transplanted. An improvement in quality is obtained particularly

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



Rl I IR2(l1) or of formula (1) O Rl I /R2 N or one of

the salts thereof, characterised in that Rl denotes

([ 1, 51 napht hyri di n- 2-yQret hyl ,

(qui nazolin-2-yOrethyl}, (quinoxalin6-yl)nethyl,

(4- met hyl - qui nazol i n- 2- st pmet hyl , 2-cyano- benzyl,

(3-cyanoqui nol i n-2-yl) met.lyl , 7

(3 cyano-pyridin-2-yl)methyi, (4-nmethyl-pyrimdin-2-

i r Esivradgeiedla ant

a condptEHLL 1§b(§°*§m@ndé‘@§P%Q?'P?.’%‘“%“"’M" kg
corresp(o2rd j ipethddeesf Iey;hapmngyme wtalﬁwhamn@t@n capacity of islets of

am no- prq f.o
Langef%@m oot pyRb AbAEpa e \ InifTark IS B hftdifhseg are @
who has._ heen di agnos ol ogi cal

furtherrefpieet shtie 8 W'@gpﬁécﬁ&d&# ﬁg}r{nélgnong di abetic -

foot, diabetes-associ |
In a ireh aseds RIS AIPURECTE BRLEDPRE o1 yaaRer of formula

for the therapeutic treatnment of a patient with
(1) transplanted islets of Langerhans or beta cells. -

7a - ln a seco ect, there is provided the use of
aDPPQVln |T"’r of formula (1)

et

~ orof formula (Il)

or one of the salts thereof, characterised in fhat

R1 denotes ([1,5]naphmyridin—z-YI)methyE, (quinazolin-2-yfmethyl], {quinoxaiin-
' —yl)methyi (4—methyi—quinazolin—2—yl)methy[ 2-cyano-benzyl, (3-cyano-
quinolin-2-yl)methyl, (3-cyano-pyndm-2~yi)methy[ (4—methyi—pynmsdm-2-
yhmethyl, or (4, 6—dlmethy!—pynm|dm—2~yl)methyl and

R2 denotes 3-(R)-amino-piperidin-1-yl, (2-amlno~2~methyi—propyl)-methylamlno

or (2-(8)—ammo—propy[)—memyiamm__p,

for preparing a medicament for the therapeutic treatment of a patient who has been
diagnosed with a physiological functional disorder selected from among diabetic foot,
diabetes—éssociated ulcer, gestational diabetes, and adrenergic postprandial
syndrome, or for the therapeutic treatment of a patient with transplanted islets of

[.angerhans or beta cells.



R2(1) O!'\s-Nr-N or of forrmula (I1) RL O or one of

the salts thereof, characterised in that R denotes

([ 1, 5] napht hyri di n- 2- Anet hyl ,

(qui nazolin-2-yl)methyl, (quinoxalin-6-yOnrethyl,

(4- et hyl - qui nazol | n- 2- yef@thyl, 2-cyano-benzyl, -
( 3- cyanoqui nol i n-211) net hyl ,

(3-cyano-pyridi n- 2- yI)nethyI

In a segbhdesipgct, tbere i praided fyd um&%ﬁ@ﬁy;&Vﬁg‘%ﬂﬁ F e and
R2 denotes 3-(R)-am no-piperidin-111,

formulg ) ani no- 2- et hyl - propyl ) - nethylanﬂno or
(2-(S)-am no-propyl )-rnethyl amin0O, for preparing a

medi ¢ nt fo treatnment of patients who have
been (i agnosed -with mani fest type 2 di abetes,
Rdhar eri_jed-in that by using the nedi canent the
ri 9% ranQrgg%gluc e met aboli sm despite
trelat me vat ed/HbAlc val ue despite treatnent,

6 i re fasting glucose val ue despite treatnent,
f he n?ed for insulin treatnent, a diabetic foot, a
di abet es-associ ated ul cer, or a nacrovascular

oro(mgl [ ca kmn is reduced. - 7b. -

R1.

or one of the salts thereof, characterised in that

R1 denotes ([1 5]naphthyndln—2—yi)methyi (qumazohn-z-yl)methyl (quunoxahn—
B-yi)methyl (4-methyi ~quinazolin-2-yhmethyl, 2-cyano—benzyl (3-cyano—
quinolin-2-yljmethyl, -(3—-cyano—pyndm-2~yl)methy! (4-methyl-pyrimidin-2-

~ yDmethyl, or (4, 6~dtmeﬂ1yi—-pyr|m;dm—Z—y[)methyl and - '
R2 denotes 3-(R»-amino-piperidin- -1-yl, (2-amino-2- methyl—propyl)-memylamlno

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

for preparing a medicament for the freatment of patients who have been diagnosed
" with manifest type 2 diabetes, characterised in that by using the medicament the risk
of impaired glucose metabolism despit_e treatment, an elevated HbA1c vaiue despite
treatment, an impaired fasting glucose value despite treatment, the need for insulin

treatment, a diabefic foot, a2 diabetes-associated ulcer, or a macrovascular

complication is reduced.



In a third aspect, there is provided the use of a DPP
[V inhibitor of formula (1) R -R2(l) O or one of the
salts thereof, characterised in that Rl denotes
([1, 51napht hyri di n-2-yl) et hyl, '
(qui nazolin-2-Amethyl, or _7p_ '
(4- met hyl qui nazol i n-2-yOret hyl, and R2 denotes
’ 3-(R)-am no-piperidin-1-yl, for preparing a
medi canment conbi nation with _an tiye su
In a third aSheet, éteriy isrpraviviey! thecuse EA Qﬁ[ﬁ M%ﬁ?'i 8%3{*?‘{/'3
subst ances that | ower the blood sugar |evel; active
substances that Iower the lipid level in t he bl ood;
—...active substances_that raise the HDL level in the
bl opd; .acti stances that |ower bl ood pressure;
and|lacti vg substances that are .indicated in the
Ridr btof atherosclerosis or obesity. In a fourth
pect i ded a nedi canent conbi nation of
DPP V nh tor defined in the third aspect
K an Betive substance sel ected from anong the
ot her antidi abetics; active substances that | ower the
bl ood sugar |evel; active substances that |ower the
. Iipid-Tevel in the blood; active substances that
raise the HDL | evel in the blood; active substances

or oridh@t theosmfs IHopser, phesacieesednnl thatt i ve subst ances t hat
are indicated in the treatnent of atherosclerosis or

R1 debetsst {1 S}naphthyﬂﬂm-ﬁ -ipetiy!l, (@HE0liR-Zoyirvetad. ar (4—methvl-
qy@ﬁ“ca BQ‘O tion of a DPP IV inhibitor as .
quin meth¥e 878 rd aspect with netfornin. In.a
vided a medi cament
R2 déh&%}@ %h'Pbﬁpgf\@ﬁt Efﬂbl tor as defined in the
“third aspect wth a glitzaone or thiazolidinedi one
(e.g. pioglitazone or rosiglitazone), In a sevent

for preppeang,a mam@amgrqs covination vith anastive syhsianse; Sﬁle@ﬁd from

oy b ABB o L el Bl 8RB s

. Jevek: Fﬁcﬁ?@bdeﬁ&ﬁaﬁ@@s 'ttYai! lBWé?'thérhpﬂf ledef inee BiBodiNActiVY Sebstances

‘ or use in the treatnent of -predi abetes or

~ that réhs@&hé KDabevekin thiachleod; abﬁv@mbstanceaiﬂmtt loweair dicod
: conbi ned with netformn, azone.

pressure;ang agtw@@ubﬁgaméesgthai.aa I"F '%ﬁ?ﬁe’“%e treatment of

atherbSSeBeid %% %?)esltyor a SGE.T2 inhibitor.

In a fourth aspect, there is provided a medicament combin.ation of a DPP
IV inhibitor as defined in the third aspect with an active substance selected
from among the othet 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.



Finally, the above-nentioned inhibitors are suitable
for the treatnent of various forns of arthritis, but
particularly rheumatoid arthritis. DPP IV inhibitors
sel ected according to the present invention can be
described by formula (1) O-- I(l) N\-N - 7d - R1, N
NrN /R2 wherein R denotes -7cC-

([1 51napht hyri di n- 2- yChethyI

(qui nazolin-2-yl)methyl, qU|noxaI|n 6-yl ) met hyl,

(I§ égﬁgﬁg»'&g%ﬁy}ﬁﬁ?é %}Pf?péf’%ge 2 W dicnShR AR RSRAY b ofa DPP IV

glﬁp%ttéﬂ%lsﬁi’éﬂrf@d“ HTR{ Qé’é}ﬁc W|th metformln

pyri m
(4 6- di met hyl - pyri m d| n- yOmet hyI and R2 denotes
3-(R) -am no-pi peridin-1-yl, (2-

dmianeixth aspagt, ﬂpe@gamrqmmaaneduzament combination of DPP {V

(B 35 SRR R G BULSILAR o Bk Yicotcinecione
gﬁgq?g}gwﬁa%ﬂet&%o%@ﬁgf&%ical ly active salts

14( 4- met hyl - qui nazol i n- 2-yl ) net hyl ] - 3- met hyl - 7- ( 2- but
yn-1-y1)-8-(3-(R)-am nopi peridin-1-yl)-xanthine (cf.
WD rith Sxspect Fherplis peovided: a medicament combination of a

2007/.128761PCT/ EP2007/ 054270 -
g)PP IV inhibitor as defined in the third aspect w1th telmisartan.

In an eighth aspect, there is provided a DPP IV inhibitor as defined in the
third aspect for use in the treatment of prediabetes or type 2 diabetes,
wherein the DPP IV inhibitor is combined with metformin, a glitazone or

thiazolidinedione (e.g. pioglitazone or rosiglitazone), or a SGLT2 inhibitor.

Finally, the above-mentioned inhibitors are suitable for the treatment of various forms

of arthritis, but particularly rheumatoid arthritis.

DPP IV inhibito_rs selected according to the present invention can be described by

- formula (1)

0 =
RN N/ \
)\ | N/>—R2 m

or formutla (Il)



"1 INNO N

1-[ ([ 1, 5] napht hyri di n- 2- yOnret hyl ] -3-net hyl- 7- (2 but yn

-1-y0-8-((R) - 3-am nopi peridin-1-yl)-xanthine (cf. WO

2004/ 018468, Exanple 2(252)): 0 NIN NIN 5

1-[ (qui nazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)

-8-((R) - 3-am no- pi peridin-1- yl)-xanthi ne (cf. WO

2004/ 018468, Exanple 2(80)):~ do

2-((R)-3-am no-pi peridin-1-y1)-3-(but-2-ynyl)-5-(4-ne

t hyl - qui nazol i n- 2-yl met hyl ) -

3. 5-di hydro-i m dazo[ 4, 5-di pyri dazin-4-on (cf. WO

2004/ 050658, Exanple 136): O \ 11/)N 15

1-[ (6- met hyI -g-razol i n- 2-yOnet hyl ] - 3- met hy1- 7- ( 2- but

yn-1Hy1) - (2-am no-2- -
R1net - prgpyl ) - met hyl am no] - xant hi ne (cf. WO

2@66/ 0 P?()‘}L_Eﬁarrpl e(IB(1)):

wherein R1 denoteé ([1,5]naphthyridin-2-ylmethyl, (quinazolin-2-yl)methyl,
(quinoxalin-6-yhmethyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-
quinolin-2-ymethy!, (3-cyano—pyridin—2-yl)methyl, (4-methyl-pyrimidin-2-yl)methyl, or
(4,6-dimethyl-pyrimidin-2-yl)methyl and R2 denoteé 3-(R)-amino-piperidin-1-yl, (2-
amino-2-methyl~propyl)—methylamind or (2-(S)-amino-propyl}-methylamino.

Particularly preferred DPP IV inhibitors are the following compounds and the
therapeutically active salts thereof:

* 1-{(4-methyl-guinazolin-2-yl)methyl}-3-methyl-7H2-butyn-1-yl}-8-(3-(R)-amino-
piperidin-1-yi}-xanthine (cf. WO 2004/018468, Example 2(142):



-9- 0 NENN O N
= - no- qui nol i n-2-yOmet hyl ] - 3-nmet hyl-7- (2- but yn-
| Wé‘?{?ﬁ?@-@?( R) - 3- ani nopi peri di n-1-y1) - xant hi ne (cf?C&EJDQODmS"'Z?O
2005/ 085246, Exanple 1(30)): N. / N N ON |
1- (2-cyano-benzyl) - 3- net hyl- 7__-8(_2- butyn-1-y1)-8-((R) -3

-am no-piperidin-1-yl)- xanthine (cf. W 2005/085246,
Exanpl e 1(39)): ‘

l N

. 1-([1 ,5]na'phthyridin—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)):

| '- 0 =
Neese:%6
NN O)\N e
5 I N

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

| | | I N

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

o) /%
N
Y\N N : E
| N
N

10

15 e 1-{(4—me‘thyl-q{1inazoIin—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)):



Wo]zﬂtgﬁi/zﬁ&gy'[ (g;“ ?gzg'n: 20_2 yOret hyl | - 3-met hyl - 7- ( 2ebibYoor /054270

propyl) - met hyl am no] - xant hi ne (cf. WO 2006/ 029769,
Exanple 2(4)): 0/ .. gz --- NNV N ONINN I

1-[(3-cyano- pyrldln 2- yOmethyI] 3-nethyl-7-(2-butyn-1

-y1)-8-((R)-3-am nolb5pi peridin-1-yl)-xanthine (cf. WO
2005/ 085246, npl e ): - 10 - 0O NN
1 i mdlin-2-yl)methyl]-3-nmethyl-7-(2-but

VWR opi peri di n- 1-y0- xant hi ne (cf.
05/N862 81))N Or-=-----
“" o T N -

¢ 1-[(3-cyano-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-amino-
piperidin-1-yl)-xanthine (cf. WO 2005/085246, Example 1(30)):

* 1-(2-cyano-benzyl)-3-methyl-7-(2-butyn-1-y})-8-((R)-3- ammo—plperldm 1—yl)-
xanthine (cf. WO 2005/085246, Example 1(39)):

- :

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

0 //
NS N/
WN/O\)\JF N/>_ N\—\N

¢ 1-[(3-cyano-pyridin-2-ylimethyl]-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-amino-
15 piperidin-1-yl)-xanthine (cf. WO 2005/085246, Example 1(52)):



zobff.ﬂzs%pll net hyl - pyrim di n- 2- yOret hyI] 3- net hyl
%U tyn-1-y1)-8- ((R) - 3-ani nopi peri di n-1- y1) - xant hfﬁ:g@zoommzm

(cf. WD 2005/085246, Exanmple 1(82)): O IKIi> C 1 ONN
10 1
1-[(gui noxal i n-6-yl) net hyl] - 30methy1 7-(2-butyn-1-y1)
-- ((R) - 3-am no- pi peridin-1- yO-xanthine (cf. WO
2} 05/ 085246, Exa/gg—g%(ﬁ:%)): r N 15These DPP |V
i'nhi bitorsQare dj ui shed fromstructurally
cpbnpar abl e|]DPP |/V inhi bitors, as they conbi ne

I ong-l asting effect with
I‘é&ﬁ‘ﬁ\bgl c properties, receptor
elect na fa bl e side-effect profile or
bri ng bou? unexpect ed tNerapeutic advant ages or
i mprovenents when conbi ned with other phar maceut i cal

active substances. Their preparation is disclosed in
the publications nentioned. 5 As different netabolic

o LRGBS pR R DuPe  ERRBH(R)S-amine-

dbibEadiant-yRKbhten® (W O l2es sids 46 ExanelhgB1))Thus,
depending on the functional disorders diagnosed,

i mproved tgeat ment ones may be obtained if a DPP
IV inhibitpr i's corrbl ned W th an active substance
e other antidiabetic

, DE}I_& i ve substances that | ower
bl%lq.su eve the lipid level in the
o00dQ T aiNe th'g HDL Tevgl in the blood, |ower blood
ressure of are indicatedNin the treatnent of

9 at heroscl erosis or obesity. The dosage required of-
the DPP |V inhibitors when adm nistered intravenously
is . , :
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)):

o =

N
el
N N
| N

10
' ¢ 1-[(quinoxalin-6-ylymethyl]-3-methyl-7-(2-butyn-1-y1}-8-(( R)-3-amino-piperidin-1-
~ yl)}-xanthine (cf. WO 2005/085246, Example 1(83)):

SESBITE

15  These DPP IV inhibitors are distinguished from structurally comparable DPP IV

inhibitors, as they combine exceptional potency and a long-lasting effect with
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15 0.1 ng to 10 ng, preferably 0.25 ng to 5 rTg and

wobRR a6rai ni stered orally 0.5 ng to 100 ng, pref eﬂ@r@ﬁéoommzm
2.5 nmg to 50 ng, in each case 1 to 4 tines a day

this purpose the conpounds, optionally in conbination
with another active substancgq smay be fornulated
together with one or nore inert conventional carriers

faﬂﬁ!ﬂéﬁlé phiatr8es 18 gical &oPléﬁfeB Fé%ie%)?orsée?éé%ﬂ r%laﬂﬁta%%urable side-

1=fg ucose, mcrocrystalline cellul ose, esi um
effegicprofilecor t;mgyabm.gtlummentedi thmrapeutncr a«tvamtagbs draimprovements

B wh%g;t %%%@Mtg%ﬁ%é%ﬂ%@%@%@ gpggtgpges_. Their preparation is

digefozey i fres ﬁub‘ii@:@honm@ﬁuéh@@r yl al cohol ,
car boxymet hyl cel l ul ose or fatty substances such as

hard fat or suitable m xtures thereof, to form

SRR bR EBERS BBE BHT R bR s it ofien
indiaadeb® tambige.a AbmbaeoDiferent 'a&ﬂv@ bhﬁétﬁle%%ﬂf Qﬂmé‘ gnbt‘Pner Thus,

the _invention are thus prepare t he skil
depaidieg pathe fqrm%akwrﬂﬁr&)wagn@sqﬁ AAIPE0 e Mmerbeutcomes may

e 08, 5 9P AR S i 7S b st o

ambhg\bhag&mmtidra)b@tla|sUb§ahtﬁ1 dspledialipattive substances that lower the
di si ntegrants, solubiljsers, colourings

blopd stipat el O IPihieyaHnIha s shrmiss (e HELL levelin the blood, lower
e T LA e—

clum
(I oW subst i tuted) hydroxypropyl cellul ose, mannitol,

_ Th£ ?a%ﬂa§qﬂlr§§é}f§%$ bﬁb gFeI ﬁﬁt‘(ﬁt@ln@eg%ﬁnnﬁr)t!s?gregfmtravenously is

0. 1%@}’@,» H’Wnﬁéﬂ ﬂr@fé?'ébw"d 55 & od;t?rS md;%ndqﬁﬁér’{%fﬁr?ﬁs% orally 0.5 mg to

(copovi done), hydroxypr cel | ui ose

10thipgr prafrablyy 2.5 mgltb Wi0ong, inHREH Easeyy tngr ltipyersr atagloRer this

| ow- substituted

p“’ﬁ@%ﬁ‘*’ﬂ]ﬁ?ne@?}ﬁ%@?m t8|§€ yslﬁ%g?éﬁbgﬂgn withgnothgs active substance,
may Beribmalthted BEGRUES Wit Sne BPMYRE WA rE B8N eHtiBhal c?a‘?‘hér‘s%d/or

ehenate, cal cium stearate, hydrogenated castor oil
dilugptshagh awihmaizecsirrehe ladteemgliesosst migiocaskalline celiulose,

maGheitthaaEAAS, dNitIEyTRidhhes RS Boid” trapzhayd dons:

water/ethanol, water/glycerol, water/sorbitol, water/polyethyleneglycol, propylene-

glycol, cetylstearylalcohol, carboxymethylcelluiose or fatty substances such as hard
fat or suitable mixtures thereof, to form conventional galenic preparations such as

tablets, coated tabiets, capsules, powders, suspensions or suppositories.

The DPP 1V inhibitors according to the invention are thus prepared by the skilled man
using permittt_ad formulation excipients. as described in the prior art. Examples of
stich excipients are diluents, binders, carriers, fillers, lubricants, flow agents,
crystallisation retardants, disintegrants, solubilisers, coiourings, pH regulators,

surfactants and emuisifiers.
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15 Suitable methods of preparing Pharnmaceuti cal
wobsyymgkagl ons of the DPP |V inhibitors according PIC‘IIEP2007/054270
the invention are Direct tabletting of the acti
substance in powder m xtures with suitable tabl ett| ng
exci pi ents; G anul atiqp -wth suitable
exci pients and subsequent m xing with suitable

Exa20sise iofisaitéisie aldestehsaage E’sb!lhl@@b?ioﬁddé@ @icit®l hydRSgen phosphate,
filmcoating packin owder m xt'ures of

‘eW@ﬂEﬂIuIi%\y-swbﬁ&tut%Mwypswwla@ﬁéog& anannitol, opragelaiioéed starch or

th%r wet granulation in the intensive m xer

ol  owed by fluidised bed drying; 25 one-pot
granulation quidised bed granul ation; or
action) wth

ui%/granulatlon e. g roller con‘F
leaof sudslle es%@@lqmﬁ 0 ubw@vrroh@rmthh other vinyl

il ey ——
celivioke ( HEC)ipotyvnitisyreoiiciese (ppvivenes, pegaiisibed RIreN.ast low-
Wﬁ results an be obtained. Such a conbi ned
subﬁ]tgﬁacﬂﬁ FOWOB@C@I W@$e-as a free conbination of the
substances or in the formof a fixed conbination, for
exanple in a tablet or capsule. Pharmaceutical - 13

Examgﬂess nﬁsaltahjawhﬂcantsencmnibl taid, lpoiyauanemmgiyomeecmﬂufmhsehenate
th |s tained.comercially

caldiym, She WQIO%%%?CEP%%BQW HRY ST SISHIFIS: ed by

t he Skl I I ed man using conventional nethods. The
active substances which may be obtained comercially

Exagpipnaf reitahie disintegempe iidudm aizestdesitor tredpovidone.
nunmer ous places in 5the prior art, for exanpl e in the
list of drugs that appears annually, the "Rote

Suitabkt miethiod¥ oftgrepa@ite pbhrmecogical fmudtion8®f the DPP IV inhibitors
phar maceut i cal |ndustry, or in the annually updated

acc%"&ﬁﬂ fothedAventioRe#igf act urers' i nformati on on )
» BERF el ot S RO Pant T plEH B0 R Wik s igble

pebiettiegsexalipientef f or mi n; sul phonyl ureas such as
i bencl ami de, tol butam de, glinepiride, glipizide,

|
. gﬁraquIaa@ﬁ with suiiehls exaipignts gnil cubseaent maixieg| with seifable

I
RS e bR b RO R Sl ol ay "
. raat:agblai@@wer H%Brwangraaﬁs@@s 16 capslieds G 262570;
PPAR- gamma ant agoni sts; PPAR- gama/ al pha _

Suitable granulation methods are

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

« fluidised bed granulation: or _

o dry granulation (e.g. By roller compaction} with suitable excipients and

subsequent tabletting or packing into capsules.

The DPP IV 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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15 nodul ators such as tesaglitazar, nuraglitazar and
WO%@C};@E?G PPAR- ganmma/ al pha/ del ta nodul at ors;

AVPK- acti vators such as Al CAR;, acetyl --CoA car boxﬁTéEg’goowoszizm

(ACC1 and ACC2) inhibitors;

di acyl gl ycerol -acetyl tr ansf engse (DGAT) inhibitors;

pancreatic beta cell GCRP agonists such as

forrmlfblohs e ek arABIRRESH Eaﬂﬂ r EBEddSior this ma Flther be obtained

1111-H3D-i nhibitors; agoni sts or ana

- coramgrziaky s pRaniace Biosl corkpositiens br aﬁayehmﬁohmamted by the skilled

oni st i nsul

| | pha2-
e S bbb BB SRSt el
corhi@pdigily aéﬁﬁh'éﬁrﬁbdﬁuﬁébﬂ éd?npés@&l% Q%@é%@@ﬁﬁ nuh‘%‘bus ; places in

insulin, insulin detemr, insulin zinc suspension
the iphiog aﬁnfcg lexegiphe inchetlist of trigsbihabaypémrptantealyG R “Rote Liste ®"

o MR A0 P 80, G S A Zn I ot
connmiatlbhtcﬁ nSarRifactbRiretigformiali bﬂ%rﬂﬁre@@ﬁﬁtﬁﬂ?@ 8 known as the

.~ nhibitors of glucose-6-phosphatase; fructose-1, 6-
PhissisianssBrak Beéerepael at ors; gl ycogen phosphoryl ase
nodul at ors; gl ucagon receptor antagoni sts; _
phosphoenol pyruvat ecar boxyki nase (PEPCK) i nhibitors;
Exapyplay af anﬁ@hbéﬁmgﬂnamﬁbﬁ geftridrdbie Mol s&iphonyiureas such
i,ahi bjtors o rosi ne- ki nases (50 ng to 600 ng) such

as gjibeppapifedefulsmide, giwepiride. glibigidss gliggidongylibomuride and
gilC@%(@%%ib&lgﬁe?ge%ﬁ%@ thr}/«f@% ﬁécél 89@3@&@ a4 dro\é\@htazone and

2006/ I nase ory prote
piogtibatidnet ARAR gemma mmhiatnes eudm BB mtagﬁﬁas@lsyP%ngamma

agoBg: feen A hear h%ﬁhoa@mr'a%‘ %b%éegé%ﬁ%%éeem@a@mha

| modl@éib?@)such bodaifMaYat Oharaf %ﬁng?epﬁﬁlFélcw ate

NKL1 i'nhi bitors ; proteln |nase
gamrnﬁ:iah@haﬁde!ta medalgomsy dMRBIKsactivatorasuch BeBGASH ac¥MI-CoA

car s e R b T2 PR s by e AR diranaape (DGAT)

mhlbﬂﬁoré §f2&éatuzae@r@eqt@m#b BhRE Slich SPaMERIAptor-
oS at. NZ-314, SERE 8en 9 and CT2 112" I eptop-agonists and

GPRH S P~ hﬁ%!ﬁmb@rs r&ﬁﬂ@ agnastelor anaio@ueer@phagnmssdase

locTBLA 082 e R, | DL o R BB a99R) 3 v b an

insull0 el ERGUcHS2RODAR 45581, lhﬁllfﬁ%ﬁr‘o?wa sl B-DNA-

. 005/ 1 F§9 A represent ative_exanpl e

InSi@qqapa%?ﬁ Frinsfine Brsuiig defrmito ifssligine suspension and insulin
glargin; Gastric inhibitory. Peptide (GIP); pramiintide; amylin or GLP~1 and GLP-1
analogues such as Exendin-4; SGLT2-inhibitors such as KGT-1251; inhibitors of

protein tyrosine-phosphatase; inhibitors of glucose-6-phosphatase; fructose-1,6-

bisphosphatase modulators; glycogen phosphofyiase modulators; glucagon receptor

antagonists; phosphoenolipyruvatecarboxykinase (PEPCK) inhibitors; pyruvate
dehydrogenasekinase (PDK) inhibitors; inhibitors of tyrosine-kinases (50 mg to

600 mg) such as PDGF-receptor-kinase (cf. EP-A-564409, WO 98/35958, US
50893330, WO 2004/005281, and WO 2006/041976); glucokinase/reguiatory 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



.Exanpl es of gl ycogen phosphoryl ase nodul at ors

WOR9+8886T | bed in WD 2006/ 126695, WO 2006/ 082401
2006?082400 WD 2006 059165, 10’ WD 2006/ 059164, PREET2007I054270

2006/ 059163, WO 2006/ 056815, WO 2006/ 055463, WO
2006/ 055462, WO 2006/ 055435, 1) 2006/ 053274, WD
2006/ 052722, WO 2005/ 085245, WO 2005/ 085194, WO

/ J i
i) S B DA an,

59820@@@}2©@§5rafmgz005mm252aldmemmmmaeamomuch as AS 3201,

oAb L YRR LRIy 0 20 g N 1

SGEPALrDE LTS, inWBitdeN 4N\ 1 &/ &PanniPidiifs /280 ﬁ’l\Qiuiators SCD-1
2004/ 065356, WD 2004/ 041780, WO 2004/ 037233

inhibitera; 6842 Entagoristsnand vttes DRID!Y dubitwsa37, V\D
2003/ 104188, WD 2003/ 091213, WD 2003/ 084923, WD
2003/ 084922, WD 2003/ 074532, WD 2003/ 074531, 20 WO

Exa?iiies 6 #H-HSDQiKIBRdre &45 Hdscibe@B03/ 074485, WO
2003/ 074484, WD 2003/ 072570, WO 2003/ 059910, WD

- WOB/@13R25 WQRBRIE0) 6568 MO 200730035252 4¥@R00AA 38508,

OSSR SRA0 AN 0 MBISSHLSEN g

Womm433; VOO I BWH91 3%@573 gg%aéﬁ)mﬂ 3283 2’@041@@2%23
WOﬁ?@Zﬁ?@i 902 2%, W acatioey HdPac, Wi S005/ 70002,

O e MR TR R70 M0 YR Do dodpeossa.

WOZSOB/QUESH W O QUBIT7 42367 B10O 200620889920 6VOQR00MM68991,

WOSgRBYdhsEiath e ABeIRtrts Mo 2005t SO samBlamsoze,

WO2208/ (B4EH29 W B GN63 SHR5 280 D705l §18% 0080148750,
2006/ 016178, V\D2006/016174 VIO 2005/ 121110, WO

WOZRPE/ RS54 1 WOBORSIBER364 Y60 AN0EIOAEIA80 SD 7200837501,

WOZRRBI TR WHa S0 §y Bl ABeldba s a0 a4cze.

WOZQDB/ G233 WO (52 (5942 000 2\{1@62@&%4@34%@92005@00@49
2005/ 046139, WD 2005/ 045614, WD 2005/ 044801,

WO X8/ {23561 WABOR66A1 21764 Y60 2R06K0120277 m@@omazzzs

OSSR D3 WO Fbhl 528120 YBLLREI G P Gopocip 10002

WOZ00s/ DR8] WOQ UG BISEE 880 200520083618 @B820080 08360,

WOZH3/ S8 W BBeE D6 880 zvfgs%@"é’%@%%%é&m@owsg
O Doy VIR 00 b7 a0 B B0 Uedd g 0l e00es

WO 2005/ BF2565 W OO M5IA4a5852 Y60 2005/0 T 0¥ OSETEN 42513,
wo?ﬁ@%@%ﬁéﬁﬁﬁ SRR 5100 w8 25U B8535 390 2N 638
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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20 wherein Gl denotes cycl opropyl or cyclobutyl and

es 5-fluoro-thiazol-2-yl, 1- -
WO%?ﬂ?ﬁ?%& : _ PCTJEP2007/054270

H pyrazol -3-yl, or pyrazin-2-yl; and
wherein G3 denotes nethyl or ethyl and G4 denotes
thiazol -2-yl, 4-methyl-thi azg§-2-yl,
5- methyl-thi azol -2-yl, or pyrazin-2-yl and the salts

f SEaT r
Us he5eeiions Bamiseuntdsts] 200 32 USRI 538 ha
JP 20051 0895, 7A rACreX@n6it8 kA p¥Of 260B1OASTE Anhor is the
2006/ 064033, WD 2006/ 062224, WO 2006/ 054629, WD
COmNEIdH37537. WO 2006/ 035796, WO 2006/ 018150, WO
2006/ 008038, WD 20061002912, 10 WD 2006/ 010557, WD
2006/ 011502, WD 2006/ 011469, WD 2005/ 121161,
Cb005/ 012326, WD 2005/ 095429, WD 2005/ 095372,
0Q5/ 095373, WO 2005/ 092877, WD 2005/ 085267,
70054085265, WD 2005/ 085237, WD 2005/ 063785,
021566, WD 2005/ 012243, WD 2005/ 012242,
50%7 012826), WO 2005/ 012318, WO 2005/ 011592,
u‘_ 113359\ 15 WO 2004/ 099230, WO 2004/ 08996
08! 004/ 087727, WD 2004/ 080990,
{/ 058790, WON2004/ 052903, WO 2004/ 052902,
2004/ 0199 8, WD 2004/ 018491, WD 2004/ 014932,
2004/ 01483, WD 2004/ 013118, WO 2003/ 099836,
2003/ 080635, WD 2003/ 020737, WO 2003/ 011880,
and266 3586 0iTdar2pf. WO 2002/ 098893, WD 2002/ 088157,
2002/ 083066, WD 2002/ 068440, WD 2002/ 068439, WD
2002/ 064606, WD 2002/ 053573, WO 2002/ 044192, WD
Ex e O O ol Pha R JRE ThoaliEcr ol Redtmd KD,
WORIE/ 0260567 W D2 00818824813 ¥V Q2008032403056 WO 2AW6/0590165,

WoRRRRRRTE: WD 2R e aTns0R W Aaturee.

WORG06/0854682, WO 20D670554BE) 4¥ CRAO0E/DS3 5, W 002006/052722,
WO 20?5/8%56545 %665505%55 1 &atv%alzo&r?o?gz&c'vﬂo 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 2004/033416,
WO 2004/007455, WO 2004/007437, WO 2003/104188, WO 2003/091213,
WO 2003/084923, WO 2003/084922, WO 2003/074532, WO 2003/074531,
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

Béé%%é“%%éé%%

WO

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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- 18 - and 5 HO wherein G and G

W(#z:aﬁ?gﬁ%ﬁg‘lently of one anot her denote hydrogenet yCTIEP20071054270

chl orine, brom ne, cyano, methyl
i sopropyl, difluoromethyl, trifluoronethyl, ethynyl,
propl-yn-l-yl, but-1-yn-1- yI lydr oxy, met hoxy,
"~ et hoxy, difluoronethoxy, cycl propyloxy 10

G e oo

WmnbmmgenhwcyzodvﬁobaasenwmQ&m?/dovoﬁtuwcmaabw@nyom
rlne | silyleth
Wé PAPP 2 Eﬁyp@paw \Xgozoowooa?m WO 2007/006760,

AR Yt PR SRR o,
W@ ReD6/ISs0gS, weoo@myemmfm onemlolezg WO 2006/040528,
I tyl 15cycl apent yl ox clo e
W £Dpahifatof o, 285510585 75, Wi Hlainify PAntin §Dbyr21110,
[ Y
W@ 2@95/1@3@249\?@?%03)89@2‘1 QM g%ggwggﬁiz,ewﬁgﬁgfg)grqsg;
W 2065108@360 WO 2005/080359 WO 2005/066145, WO 2005/063738,
WO 2005/056530, WO 2005/054233, WO 2005/054200, WO 2005/049019,
WO 2005/046139, WO 2005/045614, WO 2005/044801, WO 2004/081001,
WO 2004/076420, WO 2004/072066, WO 2004/072031, WO 2004/063194,

WO -2004/063179, WO 2004/052869, WO 2004/050645, WO 2004/031179,

‘WO 2004/002481, WO 2003/095438, WO 2003/080585, WO 2003/055482,

WO 2003/047628, WO 2003/015774, WO 2003/000267, WO 2003/000262;
WO 2002/048106, WO 2002/046173, WO 2002/014312, WO 2002/008209,
WO 2001/085707, WO 2001/085706, WO 2001/083478, WO 2001/083465,

WO 2001/044216, and WO 2000/058293

- Representative examples of glucokinase-activators are the compounds

O

0
G1\\% O
O

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

methyl-1H-pyrazol-3-yl, or pyrazin-2-yl: and
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- 19 - HO'' OH OH wherein G denotes fluorine,
e, nethyl, ethyl, ethynyl, nethoxy, etho
\Ncggkﬁﬁgﬂﬁnethoxy, trifluoromethoxy, cyclobutylox?Q,é,nEPZOO?”OS‘*Z70
cycl opentyl oxy, 3- tetrahydrofuranyi oxy, or
4-t etrahydropyranyl oxy; Or,wherei n G denot es
fluorine, chlorine, nethyl, ethyl, ethynyl, nethoxy,
et hoxy,__di fl uoronet hoxy, trifl uoronethoxy,
cycl ob | oxy, cycl opentyl oxy, 3-

10t et idr of ur anyl oxy, or 4-tetrahydropyranyl oxy;
HO'OH TH ' '
G,
Q
GS\'\%
O

wherein G3 denotes methyl or ethyl and G4 denotes thiazol-2-yl, 4-methyl-thiazok-2-y,
S-methyl-thiazol-2-yl, or pyrazin-2-yl and the salts thereof.

Ekamples of SGLT1 or SGLT2-inhibitors are described in WO 2006/108842,
WO 2006/087997, WO 2006/080577, WO 2006080421, WO 2006/073197,
WO 2006/064033, WO 2006/062224, WO 2006/054629, WO 2006/037537,
WO 2006/035796, WO 2006/018150, WO 2006/008038, WO 2006/002912,
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‘2005/021 566, WO 2005/01 2243, WO 2005/012242,
WO 2005/012326, WO 2005/012318, WO 2005/011582, WO 2004/113359,
WO 2004/099230, WO 2004/082967, 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 following

compounds and the salts or complexes thereof with natural amino acids
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15

wherein G denotes hydrogen, nethoxycarbonyl, or
rbonyl and -20 - 9 denotes fluorlne
WOE{?#}%?%%@ nmet hyl , ethyl, ethynyl, nethoxy, et ho)WWEPZOOT"UMZ70
di f | uor onet hoxy, trifluoronethoxy, cycl obut yl oxy,
cycl opentyl oxy, 3- tetrahydrqéuranyloxy, or
4-t et r ahydr opyranyl oxy; and 5 OH wherein: GLO
denotes Cl. 3-al kyl or perfIAoro Cl _3-al kyl; Gl1
denot es hydr ogen, ar perfluoro-Cl_3-al kyl;
10G12 délte ne, bromni ne,

Cl _6-al kyl, ted by 1 to 3 fluorine

atQns, QO 3 x AT KoKy substituted by 1 to 3
HOf | uoyi ne @t ond arkyl thio, C2_6-al kertyl,

C2_5;1 al kynyl, perfl uor o- C1_3-al kyl, cycl obut yl oxy,

mr ope# y‘I'g](.y, cycl ohexyl oxy, tet rahydr of ur anyl oxy,
or 4-tdtrahydropyranyl oxy; and GGl4 independently of
one an®rher denote hydrogen, fluorine, chlorine, 15
brom ne, Cl_6-al kyl, Cie-alkyl Subst i t ut ed by 1 to 3
fluorine atons, Cl_6- al koxy, Cl-6- al koxy substituted
by 1 to 3 fluorine atons, C__ral kylthio,

C2_6-al kenyl, Cm al kynyl, | uoro-Cl1_3-al kyl; and

OH.

ahd

wherein Gs and Gg independently of one another denote hydrogen, fluorine, chiorine,
bromine, cyano, methyl, ethyl, isopropy!|, diftuoromethyl, trifiuoromethyl, ethynyl, prop-
1-yn-1-yl, but-1-yn-1-yi, hydroxy, methoxy, ethoxy, difluoromethoxy, cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy or cyciohexyloxy; and

Ge denotes fluorine, chiorine, methyl, ethyl, methoxy, ethoxy, difluoromethoxy,
trifluoromethoxy, trimethylsilylethyl, ethynyl, 2-hydroxyprop-2-ylethynyl, 2-
methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yl, 3-methoxy-1-propyn-1-yl,
cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyt, cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,
piperidin-4-yloxy, N-methylpiperidin-4-yloxy and N-acetylpiperidin-4-yloxy; and

Gr denotes hydrogen or fiuorine;



Gl9 denotes hydrogen, C2_20-al kanoyl ,
oxycar bonyl or benzoyl. 20 A particul arl
Wogagﬁgé‘}ralgd exanpl e of an antidi abetic conbinatio T/EP2007/054270
partner is netformn in doses of about 100 ng to 500
mg 01 200 ng to 850 ny (1-3_ygnes a day), or about
300 ng to 1000 ng once or tw ce a day, or
del ayed-rel ease netion-ngn in doses of about 100 ng
to 1000 ng or prefepab 500 ng to 1000 ng once or
tw ce a da Qr 25 500 ng to 2000 ng once a day.
Anot her P tIcul ar Feferred exanple is
pioglitaz8 P dosage of about 1-10 ng, 15 ny, 30
ng, or 45 ng once a day. - 21 - Another particularly
anple is mglitol in a dosage of about 10
or up to 100 ng 1-3 tines a day. Exanples
ation partners that lower the lipid |level in
QEﬁ; W%Sﬁ HMG 5CoA-reduct ase i nhibitors such as
Mrvastatiny 'atorvastatin, lovastatin, fluvastatin,
pravaspat i n and rosuvastatin; fibrates such as
bezafi brate, fenofibrate, clofibrate, genfibrozil
whmeigﬁ@himﬁ@gaﬂwbr&teotwdlziheph}ﬁthjdr ﬁlh@l, efting ol methoag| éthoxy,
and the derjvatives thereof s as aci pi nox;
aif Rt TG S S OB A bMO G ¥ PEIIaN Bt t or 5
tetrsh A ;ﬂg%Ltransferase ( ACAT;
Eaﬁgg%#ﬁﬁggﬁ%gﬁgﬁeggﬁg§§§?ﬁghe; 10chol estero
5 resorption inhibitors such as ezetimb; substances
that bind to bile acid, such as chol estyrani ne,
col esti po 72 ¢% inhibitors of bile acid
~transport ng active substances such as
DAF, reverse ¥R Aodul ating active substances
and FXR nodyl ati ng ve substances; CETP inhibitors

HO2007y005%72; LDL receptor 15 nodul ators; and ApoB100
[ 1sg RNA. A particularly preferred exanple is
at'i@gyi n a dosage of about 1 ng to 40 mg or 10

0 nmg once a day.
OH

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

wherein Gs denotes hydrogen, methoxycarbonyl, or ethoxycarbonyl and
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Exanpl es of conbination partners that |ower blood
WC&%STS re are beta-bl ockers such as atenolol,
dfﬁ%wol ceiiprolol, metoprol ol and carvedi| JICT/EP2007/054270
diuretics such as 20hydroch|orothia2|de :
chlortalidon, xipam de, furosgnm de, piretanide,
t oraseni de, spironol actone, épl erenone, aniloride and

Ge depBRsSi e, Fhht Tt it afHE MihGer Bhore,
dmnonﬁn@thpxmnﬂu@bmammm chMLHyIBk)V‘Q)ydO%%ﬁ%)@ d.ne,

mani di pi ne, isradipine, nilvadi pine, verapam’
tET'@@IYF’@HWVIOKMdOFd‘ﬂItQ?WMWDW@EYWW Md ors such as

rampril, lisinopril, cilazapril, guinapril,

capt opri I , 25enal apri I benazepri ', peri ndopri I,
fosinopril and trand@l3apr| | ;. as vvel | as angi otensin
Il recept of bl ockgr s a Gyuch as tel m sart an,

sartan, irbesartan,
Particularly preferred

- a5 dosage of 50 ng to 200
odi pin in a dosage of 2.5 ng to 10 ny

candesart artix val it

exanpl es ar gy
ng per day, AmM

per day, rampril in a dosage of 2.5 ng to 15 ng per

Gista Cin a 30 dosage of 80 to 160 ng per
day telmsartan in a dosage of 20 ng.to 320 ngy
or 40 my. to.160 ng per day. - 22 - Exanples of
cormbiQat | #thers which increase the HDL | evel in
t he bl ood e Chol esteryl Ester Transfer Protein

(CETP) in itors; inhibitors of endothelial |ipase;

regul ators of ABCL; LXRal pha antagonists; LXRbeta

agoni sts; PPAR-del ta agoni sts; LXRal pha/beta
whew@diil at ors, and subst ances that increase the

on / I as cent rati on of
qu%@gfﬁ%%pﬁstawogpp @ﬁe@ ¥ conbi nation partners

-G f dEndibehidregbreat ﬂi‘!k;@bepet—mmg: sidyir ami ne;

tetrahydrolipstatin (orlistat); aI i zyme;
Grafésiabied ﬂwa?ﬁ $EIOTHIES forprIINGs ﬁlrﬁaﬁkﬂocm‘ﬁ@‘o{éﬁumtltlﬂed by 1103

RS 3 T s SR s ARl SPORTR o o

alkNIPYG, Gse-alkbhyla S, NRYRyramt mafind st S, ;-BRyR Sy BHagMys tfclopentyloxy,
ch g}; SB- 4 879 and AD-9677; 5HT2c receptor
i{%tﬁw ¥, lelieRyaw wrscym ohfdetrabydiopwanyioxyr and

oS00, BOSOHAAPEL S s BRI FE B SRl

brormn@,p’.t?ceralﬁgbﬁ]1stzﬂkyIC§mbstiiuheaI byéribd?ﬂmmﬁw atb?’ﬁﬁ C.Ryalkoxy, Cqe-
Xi,n re or .ant agoni sof ensi ne,
alkey Bt El byt TSR RUR GioHar SrentoRal: Bne afam farraliynyl,

perfifiordtbel- gﬁ@] @nesi s are phosphol i pase A2 inhibitors;

i nhi bitors of tyrosine-kinases (50 ng to 600 nm) such
Gsalenpixsrhydsegen ,oéz o-2lksnoYl c C1.cBikaxy6ahe09] onznzoy!.

98/ 35958, US 5093330, WD 2004/005281, and WO

2006/ 041976); oxLDL anti bodi es and oxLDL vacci nes;

A pariicularly 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 thce a dayor
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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20 apoA-1 M| ano; ASA; and VCAM 1 inhibitors.
Woﬁéu?ml es of conbination partners for the treatnent of
(%t | ure are beta-bl ockers such as atenol oIF’CT"E'32007’05427'O
bi soprolol, celiprolol, and netoprolol; diuretics
such as hydrochl or ot hi azi de, ,¢hlortali done, Xi pam de,
furosem de, piretanide, toraSen de, 25spironol act one

AnGeEb SRR B B eMer SiBie s MENFS AasRoeqthag 1P o
50 arpéraly id 10y BB tirhes aeda@zeprl |, perindopril,
f03| nopril and trandol april; as vvel | as angi ot ensi n

receptor biockers (ARBs) such as tel m sartan,

AR AP DD A Bepe

CoMirgoudtasarthitslions tsash s shoostaed, sbplatdet @J\Jféis&i?dfﬁﬂﬁvastatln
such 30 as carvedil ol B-type natriuretic

pra@(qﬁsin 8Re resypagiating é@r@ieﬁﬁuabgsmamm@g‘aggf brate clofibrate,
gerﬁﬁt‘}}‘aﬂﬁt of:ﬂoﬂfet éﬁ%os fgﬁ’nﬁpﬁggﬁé q‘ﬁ?oqfﬁ%‘g&ﬁ;ar%’ t‘ﬁe Csjaespva’uves thereof

sudwaslra zﬂmplmom P@Rl%—aﬁgm afodsts; ﬁ’ﬁ’ﬁ@dél& Egoﬁlets (ihi)/lbltors of acyl-
val sa per

r dos f 80 ¢
codfGyiE A eI G AR et ARG 6 B30 46 Bich apavasimibe;
cho‘ﬂé&té%l Fé?so%&%rﬂﬁhﬂﬁforg &¥ch §Qle%fﬁrn?ﬂ“ Sbggl%n@@??r% bgtfud to bile acid,

oxin 1n a dosage o
suqbas zdwestwmdej ohlestipa addm@@em*éla’sn ZEhlh@otsaoﬂJﬂIé atgd transport;

HobiferTotia B30 By Sotee TR RR: VBrs BbnbRarPaiating

~ active %Db‘a@hﬁés bh@ F@Gi{ %diﬂatﬂ’d’a&ﬁ'(/e' éﬂ?ﬂsﬁéﬂdérssdfiqfﬁ ﬁihfbltfo% such as

exanple 1.75 ng to 10.5 ng gli bencl am de,

0 ng t
torcatyaoing TH o ueaadmpound g26rqm gvor%mwwfeam L@h@ceptor

uidone, to.3 Xx
modtalfBs HiPABOE TR0 e BN ARATE R cb e ERardBie i
atoﬁb@@ﬂat!ﬁgn apdceiageadl abkR8 M@ to 8@%?&&' 9D A 9o 809119 once a day.
metformn; 60 ng to 180 ng nateglinide; 0.25 to 4
mg 10 repaglln|de 2 ny to 45 ny thlazolldlned|one,

Exatidle Fé’mﬁﬂ%ﬂ lﬂ%ﬁrﬂﬁg 't%ﬁg\ﬁwéar l?tggqgge%%rglegﬁg@?ﬁﬁockers such

gama/ al pha no ors

‘as gtboolotibisgechl, axéhgrololln%@pﬂo%llamﬁtdarvedi[bﬁx digretios £d6bh as

Prand.i nt i to 80ng tatin; to 1000
hvdﬁ%«*#?reﬂ%@deléd@ﬂﬁﬁg% X0y peRsTide: . BrRnide forasemide,
v
SO LB SRt RIS 2SR Yop i Ppter
such asi amlodininke biifediipige snibendipires, Ndidiginey nEROdipineafodipine,

LR R e R L
dlltlé,%rﬁoﬂcwnﬁﬂiit@wg‘uéﬁ‘é@ 'F&r'nlpm{ A RIpri, ]cﬂggabﬁ[ ﬂgm%mo@gptopn!

~inhijbitor; ng t mg angiotensin | receptor
enaast, kteenazgpnh@enodmarrhujammm ﬁamtmdomdgt agd el @g anglotensm i

rec%hhgfo?g%rﬁ;@%)dsﬁc gae%%g‘gﬁéﬁgﬁgée%@g@aﬁ%h vaisartgﬁ Iosartan
irbesartan, oimesartan and eprosartan. Particularly preferred examples are
metoprolol in a dosage of 50 mg to 200 mg per day, Amiodipin 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 fo 160 mg per day, and telmisartan in a dosage of 20 mg to 320 mg or
40 mg to 160 mg per day.



10

15

20

25

30

20 epl erenone in a dosage of 25 ng to 100 ng; digoxin :
[ age of 0.25 ng to 0.6 ng per day; carve
Wolbé}b_,g'z osage of 3.25 ng to 100 ng; BNP (e.g. g’ LF&JPZOOWOMZ?O
nesiritide) in a dosage of 2 pg/kg as a bol us
followed by 0,01 pg/kg/mn._ o5 24 - EXAMPLES Exanpl e
1: Treat nent of pmdi abetes T%e effi cacy of a DPPIV
Ma] [ It
ExcibleR of ConBRRARD ks WP BEERISe e D Wil [FEBiSta are
Chéblasteryl isﬁém‘baaefeaﬁb@n (ORaP) athilgitars; qahlbttofsemfaemz:btmm lipase;

be teste | ni cal studie I n studies_ov
regylagersat A%é’f&%@? aa@@%&é&ﬁ%ﬁ@%§ BPARYESIa agonists;
LXR{:!‘E}%}%% re%%ﬂﬁé ﬁdsdg‘ét tALHE a%@%é%%fé%%mn al?d/or

ucose val‘ues or the glucose v ues a ra nea

plaamaafomeentaaﬂm‘smﬁapg;[:peptot(emrﬂ# gl ucose tol erance test

or food tolerance test after a defined neal) after

the end of the 10 period of therapy for the study and
Exafrﬁﬁllégrdf REmibiRiTon 5dhrtefa§ fmh@%a%fegf & csmc,es, ?teﬁ‘é itRframine:

the study and/or wth those of [ acebo gfoup. In
tetrabyirolipstatin ferlistatic atizmne; r@ﬁahﬂuﬂame tExolisies cammminmd receptor

1 afoBnii Sipries HirbB Shdofha: BBERaER e G, hpplos apiagorists:
MC@W@@eptﬂrb?@m&?ﬁN% 86 wilinad RFtY2ghtahoieese bb@s\BEAR agonists such
denonstrafes the efficacy of the treatment. In

as §Buth&r90xaner AR-Iug &HTﬁ&reér@ptomgmsrsweéu@ a8 A} 3?6 myostatin
mh%vﬂSrsH%\ af alRBnbEGAAE! on Wc?%a?ﬂ'e rﬁg? al) Fi@&s fatty

[C val'ue,” by “conpari

acidsgiibassiEAS) inbiblieirsteCOK rebeptor agehistyiGhilin feceptor modulators;
nificant change in the HoAlc val ue conpared wth

Pyyt %%6., ﬁr%&irarewcerearaﬁwraﬁtsﬁ radjeseiensnQal ue
dermonstrates the efficacy of the DPP IV inhibitor for
treating pre-di abetes. 20 Exanple 2: Preventi ng

Exaraplet ed boh‘gbﬁ]ﬁat@nobaa'bmresﬁor'ﬁmatéaigaepabf sthesoagidrbsis are

phphefeees riiaranBiPTs oF BB FIK IARES40 ed 4 RGD o) such as
PDGFAlecBbIPIGYAR! CIER LSS 05! WEPIE/8958N 6 lock e 2

di abetes. The efficac a treatment can
WQ 20400528 B dandWwd 266?5/&4&976§ @GO antiboidiest aratgloxit:DL vaccines;

apqv)ghg\{(],@’] éﬁfi‘be 8@5\1}11 nts.are treated over a

Examples of combination partners for the treatment of heart failure are beta-blockers
such as atenolol, bisoprolol, celiprolol, and metoprolol; diuretics such as
hydrochlorothiazide, chlortalidone, xipamide, furosemide, piretanide, torasemide,
spironolactone, epierenon_e, amiloride and triamterene; ACE inhibitors such as

ramipril, lisinopril, cilazapril, quinapril, captopril, enalapril, benazepril, perindopril,

‘fosinopril and trandolapril; as well as angiotensin lI receptor biockers (ARBs) such as

telmisartan, cande_sartan, valsartan, losartan, irbesartan, olmesartan and eprosartan;
heart glycosides such as digoxin and digitoxin; combined alpha/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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5 years) with either an active substance or a
j.nation of active substances or with placebo or
Woéﬁ[f%zg7§?on-dr ug therapy or other medi canents. DiGTfR2007/054270
and at the end of the therapy, by determ ning the
fasting glucose and/or a loadj,ng test (e.g. oGIT), a
check is made to deternmine h many patients exhibit

lf : ' . i e i L. |
40 {1l R} mbIBE R RAaRaR 2odsdtnt 2230 Ra 55 n o cosage
of 0@ETmYfto BIOthBécday AargbamsIfih AdsaedICS DSMng ko t 06 mg, BNP

nunber of patients who exhibit manifest

type 2
(e.ginasaitise) ihefosraacbd WoAE ate behrsdaliavesbe 061 Hg/kg/min.

conmbi nation of active substances as conpared to one

of the other forns of treatnent, denonstrates - 25 - :
Drugheorabinatiasy comptifieg s iserRcied SIRMPeindibilopTBbmaln &R example

of actiyve substances in éoreventl nﬁ a transition from

175180 & abéteg denianda: U mssoctI 00 pbulamide, 0.5-0
ol 4 YOS 2918008 T RULA £98 55758 mg

glibacnuidd, 8§ mo to HE0imy gitlaride; 500adglid 1 0T0 iy, prefarabing00 mg,
n acu{ogwi rov mant_é(g t he gléc_ose met abol i ¢

85G&me 1 | ,*’_%Erfe% NLOYBIEIG SPAMBRAaERinIAG: FrebaBaIte ¢ MY

ePBLNEEL 2 © 495 BROISHBIH, 20098790015 Hifasos

2.5yeais b mg PRAR ganrtd/alpheubedalaters; 6r1 mgrtbildatrg mphat

L bst ' to . t ' tion 10 d
oG SRR BERRLARCPAE thooe et Bre ideas Tp 1,80 mg
stai®i; ' manibi1dioahag ifbratedi o S 3ADCHR hisoMYb AeRCS ®rivative:

t her apeutic success conpared with patients treated _
aboyit R0 J1G eciPinox ks 0ongedi & eelasterdl resmption tnfliyitar; 0.5 g to 30

i ' ' . i cose .and/ or, .HhAlc
o of P8 NGBRRES B, 1 05h310 B U58 SRT Rl B LRo o 120mg
CESRdsieibRor, 2. Dhigationtd) i setaHIBLKErc3mid 1 S0MMEdiuretic; 2.5 mg to
ercentage of the patients treated wth 15 an active

S00smeaiiee carpelPlagken 18 TorAtbmgi ARE drhibiters Aing 4o BBR mg
i t : ' LAvent| ot

ancRleASh R SRS IS, GRLEL 0 O shRRNE KR 120 mo orsts
15 wigher30nmdi dedfenfiusaming er oy Be2Emguaminabmoidirdde®tor antagonist,

E% ucose rre&{ipabol |§g %osi tign (e.g..an increase in the
ePIFiSRORS s P io Spige 9 250ma o 3P Mgy dioREingB A HOSARE: @ 0.25 mg to 0.6
mg pefabyEdrv¥kild! iR 8 0%%@?5'&”3.'2%@"[%6\@b'r9 QP! (€.g. nesiritide) in a

medi canment or with inSulin or wth an insulin
dosagaladglieotg 20aibolussiodowed an®i0di idkd/iminagent (e. g.

G.P-1 anal ogue) is indicated. Exanple 4:Treatnent of

insulin resistance In clinical studies running for

different lengths of tine (e.g. 2 weeks to 12 nont hs)

the success of the treatnent is checked using a

hyperi nsul i naem ¢ eugl ycaem ¢ gl ucose 25cl anp st udy.

A significant rise in the glucose infusion rate at

the end of the study, conpared with the initial value

or conpared with a placebo group, or a group given a

di fferent therapy, proves the efficacy of an active

substance or conbi nati on of active substances in the

treatment of insulin resistance. 30 Exanple

5: Treat nent of diabetic hyper- or dyslipidaem a



10

15

20

25

30

In clinical studies running for different |engths of -

WO%{%/OL;‘ﬁz 9. 2 weeks to 60 nonths) on patients w EET/EP200?1054270

pe di abet es the success of the treatnment is
checked by determining the total chol esterol,
LDL- chol esterol, HDL-cholestgjol, and plasma
triglycerides. A - 26 - significant fall in the
l=cchol esterol, LDL-chol esterol, or plasna
%ﬁlgl‘%’l%s'cceri des and/or a rise in the HDL-chol esterol
| evel s during or at the end of the study, conpared
tial v ared with a placebo

i th the (ni
Ej—%ﬁ-@ﬁé—f grﬂém%‘gﬁéﬁ I'é‘b(jﬁ%‘??erent therapy, proves
The Sfic&dy AP P iARLRGH éc‘éc%réfh SHARE e tisﬁfﬂﬁﬂiéatfréééﬁle‘ﬁft of pre-
di abeti c dys-

~active bsubstances in the tré&atnent o
diaketes gparacteiseddni pathoBginab fastbyglecdseeantid/of impaired glucose

o R S BTG Lot Bl BT 5h8at Shprneporiod (.

2-4 VR ke ERESfecBEs bithd fréahiBittis ERaRfHd kb i
hyperyl ycaer?i aSi S chercked b);sde:taer m%ge%@hmemg the fasting

glugosstvalpsyandios theoglunese valves miteg ruveslor(afteg 2 laadieg test (oral

o g ROk SEler i iRl Eh BanBL St BRG  onc or e
periatl df iesrapd i the tudy sy comaggﬁew Wikh tHevaliés batore the start of

or conpared with a place roup, or a group

|
- the \éﬁ&@?ﬁrﬁﬂ% witle frase efteplaggbo sirenie s In ardditen.itba diuctssagrine value

et | ) . : ¢ .
oot B BEIAIGE B0 SOLVRRLACRYR LR L RHIAL A o
and?or'lfg_e plavabb »@ﬁu@s&tsﬁgrhiﬂd;mﬁ cdbphetiﬁﬁfgbﬁng: bt ngﬁiéstingkglsjcose
tydies yunning for a shorter period (e.g. 2-4 weeks)
levaly deaopsliates he mficacy i the treatBoph daisuiny over a longer period (12
(=1 ap ol i - ;
e R B LS9 LSS L B o
valueo bylcogipsrisse with theainitial valsie and/6osith #& vallendtieepiacebo group.

TSR LT I A

pladdigohy e d¥abonesahal e efide: f«%ﬁ{: ,?F‘%L‘y‘ ﬁ}fﬁ&it&%fﬂgﬂgétﬂ{g pre-

- with those of a placebo group addi ti on,
dialiete®t osam ne val ue can be determi ned before and after
treatnment and conpared with the initial value and/or
a placebo value. A significant fall in the fasting or

Exangile bast i Pgeedniing endiivedttyearibetéss the efficacy

of 25 an active substance or conbination of active
Treafingsealinris withipatbeigeicar iasingglleeasei and/primpaitsidsgiggose tolerance

TSR SUSEDRRl B ST GRS o e
typevakiisbedesl Phaetfimcyradwlreatnaitganfbccianestitfiaag® & _ohdpRirative

. Ho val ye conpared with the starting val ue and/ or
C““'ﬁiaﬁl%egxs'w (2 w@nﬁﬁe?ﬁti@é@nﬁea@rvﬁt%w@f adengipy ippeod (e.g. 1-

5 yeHHOPVANERNEY art QBRI 8LHSRENEE 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 ioading test (e.g.
oGTT), a check is made to determine how miany 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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30active substances in the treatnent of gestationa
di abetes. W2007/128761PCT/ EP2007/ 054270 Exanpl e
WE0G/EE %ent of women who have had gestational  PCT/EP2007/054270
di abetes Patients with gestational diabetes have a
significantly increased risk gf contracting manifest
type 2 diabetes after the pré%hancy Therapy may be
V|de th.the ective of eve
e ghe etk sPaBRSs ppEoRbiRpratactik sHBsiances in preventing
a tiPERIBN Fromh phe-AidHesd Pfoymahiféssdiabéi@gal di abetes are
treated either with an active substance according to
the invention or a conblnatlon of active substances

rgli ng he iLn nti th pl acebo or with a
‘%ﬁﬁedgug t'{’{%rag "EP\{SX é? S¥edi caments, over a
Trda%ﬁgtdm‘f eRRY Witid tyR Edlabe{’esy@ﬂh $he aBlivd ﬁﬂas’%ﬁﬁcéﬂ adddfding to the

nd of the treatnment a check is carried out

by
mva@tifét A7 AHdgionfe preduaing ag lagsiés inproyemenbin fﬁtelgi@@aegnetabohc

il Bl Dhplio AR A BB AR g  frgtgrn. his
canl by ebsedi2d isphtientarté arcaldy o aipngbt ﬁén@kﬁ@’g >‘ﬂ-8%/ears with the
A significant reductjion in the nunber of

acf%ﬁ%@%&r Fertinpfionsfracdiverspbstancas asepisinaneethe invention
and é?@&&ﬂg&t&d\lvm g@%ﬁ I%JRQ%"B%@ @r%%?éod%lﬂﬁ ottt‘l)ertanﬁldtabetic

I nvention or a Co |ono |ve Su
medaoratitag Therd iseewdameat ofdherapemiiasadcodst diDrﬁpai’Ieﬁf\ﬁtE”EDé’{lentS

type .of thera roof of the 15 efficac
tredttBl et aRansic Redimpmemsion of Savia St MorShse in the
fa'sﬁ %IL%B@.@%n‘dVbrﬁ‘i@N?@%lUg t%ﬁ%&%ﬁ dL,aket @\ﬁdéﬂfé’\ﬁ’fnfﬁ@rapeutlo

history of gestational diabetes.
SU@e% ¢s/eblainmd b8 Slgmﬁmanti(yrsnnaltﬁrmsmthge oéthep;batemtts trasted with
di abet es or

an g AR Rt G GiBo S BT R ST 2 BirEb e g sembstances

acdor¥iagttb @fe Mveatis R NdiMPdre8vigh patdhty vt RSIAPESS treated with other
according to the invention prevents or reduces

MEFHCAMRMAS HNderge ardsitpienation én ttee glucasebwtakolic position (e.g. an

mcrnrégcx% ﬁﬁ g@? ﬁleq 821%‘356% £$ g ({n SP a/é dp ‘ﬁa@ Ef%ipé &:\Sheé? treatment with an

additianaeasicartiaiateienhe diskinens 0(‘ wim inSMPCART Wit bn imduaih Gnalogue or
acute corg syndrome, unstabl e angina pectoris,

witly pgefher aRGARACH6 S08MI @05k Bkb anplegnherasicateder | Al
occl usi ve 25di sease, cardi onyopathy, heart failure,
heart rhyt hm di sorders, vascul ar restenosis). Type 2
QM‘es oTreah’neehbiimuim pesisthradeet es are treated
Ion ears, wWith an active

in Cé'u St Sicding B rerERnat 1 GrS b Sa ks dategnonths) the
Sudéfesééf th@trééﬁ%rﬁ@eﬁe@&%%éthg @&B@ui‘lﬁﬁé‘?ﬂ% é%@fﬁ:%@mlc glucose

conpared wth patients who een treate
C’amtﬁﬁdy&nﬂlmmﬁmmd’lamdlth@gmcseonfwmam atﬁfl&oend of the study,

cor S8 e, i b SR S SRR BB 5 boup gven

differeint terhpy p‘ro'(@ﬁ' A BBRbSY 6f aWddive |sa§§%ﬁcé%'ﬁ cBmbirHiod of active
in the smaller nunber of single or nultiple

SUtl%?ﬁﬂeiSdﬁtth%?@atmﬁmtCPfén%ldwetﬁﬂSfﬂﬁQQ ovascul ar events,
di abetic foot :

Example 5: Treatment of diabetic hyper- or dysiipidaemia
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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thefddV, braynihE SRty o ahieuie

and/ or diabetic ulcer, the nunbers are counted by

anammesi s and various test - 28 - nethods. In the
WORMYE28f61di abeti c retinopathy the success of thePCT!’EF’ZUOTJ’OM-??0

treatnment is determ ned by conputer-controlled

illum nation and eval uati on g t he background to the

eye or other ophthaln1c nmet h In the case of

sigfice taf e PR chster Sﬁﬁé?%?%%%’mi&ar?ﬂggﬁﬁ&lm%ﬁndes andjor
a riS€ iIMBRSMDELHORI MroR| g@@ls‘ %‘ gi?: A4RL dfd? rtll??] poompared with

exanple. Wth regar tic nep ropa
Thefnmtlalomiwg opammpet@:f withayplaechngesip] gaa @dom;egmee a tiiferent
start nd a t he .end gf t he stud secretl on

gtangg of 7P towy ¢f active
su!:?ﬁ?éﬂé:%% in !Hré‘ﬁeéf#f@ﬂ cff @Faﬂéﬁ@ cﬁ%[ Hﬁh%ﬁﬁblﬁﬁéﬁld al ues to

ble, tinme taken until dialysis beconmes necessary.
10 Exanple 10: Treatnment of Metabolic Syndronme The

ve substances or combi nati ons of
—m‘?&g g&éﬁ%%ﬁtcgfc'&%?%r c3YM%he i nvention can be
In d.n@geﬁuuresqhhnsngabr §iﬁ’éﬁérﬂ$eﬁ\gth5 of 8nd @Y. MUday td@@ months) the
12 weeks to 6 years) by determning the fasting

Sucﬁﬁﬁﬁ:'@%féledrea’ﬂmw ahmttﬂj\t@mwwe(@y@eerarﬂtle chackes] bmaetermmlng

e B G001 3l R e A SR ki 51wt

oGTVhbueddlinetiiéaly. Radigisficahifai th lesaghideecartuddf duri’y or at the
cﬁ@%ﬁg nmpared wWith the initial value or conpared

end @i éﬂﬁf YaSRBDAGeS Uih the initigh\Gike g v@ﬁparasi wite aciacebo group,

ord @%ﬁg%verpé %Yf?e?epf‘ﬁle%éyé sotfheaéff #&%@u%% ance or

I nation of actl stances eatne

comfinafiirabiodditye Subdtames irEkrm‘rtrlea’sn@'it dfhype@;&:a@mla.
20reduction in systolic and/or diastolic blood
pressure, a lowering of the plasma triglycerides, a

Exdﬁé‘?ﬂ ON TrBafrRé M oPfediakiorBPURALL! . an increase in

chol esterol or a reduction In MEIght ei t her
In civippbstedicsirunningdosa ahoﬁagpeaﬂ:@(ae gt 2¢4rwe@leg|tha isngcass of the

e R D SRS BB b o s
valuesadfidres thbal BPRI & !H?jqu ﬁ’arst(éﬂaﬂ@@@éﬁ@%lé@%@t’tésﬂd} food

order to pare granu atlng sol uti on, COpOVldone
toleance: lesbalere afipelt MeAbctAhe e therBiasapeutic period of the study

t
enck SRS B e PBBK Bl s apgtprygn tose o
a piacsim gahjpe I adeitiory) tles fractdsanfinepalue carpse determin®i before and
is 30 noistened with the granul ati ng sol uti on

aﬁegﬁ&%rﬂ%ﬂf Hrhrmeaef Vith theniled! vigluenand/ay gplagebarvalue. A

sigriifileit AN tﬁ@'féétzrgl&' Wik rn% %ﬁé&%ﬁ%ﬁeiyg tihtes the efficacy of
screen wt size © e granules are

an azl:rtiwecm@steedmeLm @Obinatien 6f actilicsabdbmtbedr yer until a

in Ionger«runmng 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 HbATc value compared with the starting value and/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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W)2007/ 128761PCT/ EP2007/ 054270 - 29 - drying val ue of
2-4 % is obtained. The finished m xture is conpressed

WQZ80¥ 848t abl et cores. In a suitable nixer, PCT/EP2007/054270

hydr oxypr opyl net hyl - cel | ul ose, pol yet hyl enegl ycol,
talc, titanium dioxide and i ro[n oxi de are suspended
in purified water at anbi ent'2te"rrperature to 5 prepare

ExdBHSBEr el erh BE iR S SR ac dosloBingl ofbatas
PalsqsAegstaie kel nad SR skl o of onrcing
mapigst typg grdi@b%a& aftgr the prgomgney. DRPrapy mayibkiprovided with the
obﬁbé\peooflprgggnt?ﬁgst%% transition to manifest type 2. For this purpose, women
with a history of gestational diabetes are treated either with an active substance
according to the invention or a combination of active substances according to the
invention or with placebo or with a non-drug therapy or with other medibaments, over
a lengthy period (e.g. 1-4 years). During and at the end of the treatment a check is
carried out by determining the fasting glucose and/or by a loading test (e:g. oGTT) to
see how many patients have deveioped manifest type 2 diabetes (fasting glucose
level >125 mg/dl] and/or 2h value after oGTT >199 mg/dl). A significant reduction in
the number of patients who develop manifest type 2 diabetes when treated with an
active substance according to the invention or a combination of active substances
according to the invention, compared with a different type of therapy, is proof of the
efficacy of an active substance or a combination of active substances in preventing

manifest diabetes in women with a history of gestational diabetes.

Example 9: Prevention of micro- or macrovascular complications

The treatment of type 2 diabetes or pre-diabetes patients with an active substance
accord_ing to the invention or a combination of active substances according to the
invention prevents or reduces microvascular complications (e.g. diabetic neuropathy,
diabetic retinopathy, diabetic nephropathy, diabetic foot, diabetic ulcer) or
macrovascular complications (e.g. myocardial infarct, acute coronary syndrome,
unstable angina pectoris, stablerangi'na 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 medicarments 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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5 000 10.000 mannitol 67.450 66.950 65.450 130.900

25. 900 pre-gel atinised starch 9.000 9.000 9. 000
Woi%mﬁéémis 000 maize starch 9.000 9.000 - PCT/EP2007/054270

_28 -

methods. In the case of diabetic retinopathy the success of the treatment is
determined by computer-controlied illumination and evaluation of the background to
the eye or other ophthalmic methods. In the case of diabetic neuropathy, in addition
to anamnesis and clinical examination, the nerve conduction rate can be measured
using a calibrated tuning fork, for example. With regard to diabetic nephropathy the
foliowing parameters may be investigated before the start, during and at the end of
the study: secretion of albumin, creatinin clearance, serum creatinin vaiues, time
taken for the serum creatinin values 1o double, fime taken until diaiysié becomes

necessary.

Example 10:  Treatment of Metabolic Syndrome

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

therapy.

- Example 11: DPPIV inhibitor film-coated tablets

In order to prepare a granulating solution, copovidone is dissolved in purified water at
ambient temperature. DPP IV inhibitor, mannitol, pre-gelatinised starch and maize
starch are mixed in a suitable mixer in order to prepare a premix. The premix is
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 fiuidised bed dryer until a loss in



9. 000 18.000 18. 000 copovi done 2.700 2.700 2.700
5.400 5. 400 magnesi um stearate 1.350 1.350 1.350
WOZ0768%1700 Total mass (tablet core) 90.000 PCT/EP2007/054270

-0 -

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

in a suitable mixer, hydroxypropyimethyl-celiulose, polyethyleneglycol, taic, titanium
dioxide and iron oxide are suspended.in purified water at ambient temperature to -
prepare a suspension for the tablet coating. The tablet cores are coated with this
SUSpensioh until-a weight increase of 3% is obtained. For example, the following

tablet compositions may be obtained in this way:

Ingredient mg | mg ma mg mg
DPP IV inhibitor 0.500 1.000 2.500 5.000F 10.000
mannitol 67.450] 66.950] 65.450| 130.900| 125.900
pre-gelatinised starch | 9.000 9.000 9.000 18.000 18.000
maize starch 9.000 9.000 9.000 18.000| 18.000
copovidone 2700 2.700| 2700 5400|  5.400
magnesium stearate 1.350 1.350}  1.350 2.700 2.700
2;2;"’;;“63:;) 90.000| ©90.000[ 90.000| 180.000| 180.000
HPMC 1.500 1.500 1500}  2.500 2.500
PEG 0.150 0.150 0.150 0.250 0.250
titanium dioxide 0.750 0.750 0.750 1.250 1.250
taic | 0.525 0.525 0.525 0.875 0.875
iron oxide, yellow 0.075 0.075 0.075 0.125 0.125
Total mass

93.000 93.000 £3.000]) 185.000| 185.000

{film-coated tabiet)
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Example 12: Enhancing the vitality and secretion capacity of islets of
Langerhans or beta cells

This is done after successful isolation of the islets of Langerhans or pancreatic beta

‘cells, by storing them, transporting them or culfivating them in a medium which

contains DPP IV inhibitors in a concentration of 1 nmol/i to 1 ymol/l, preferably in.a
concentration of 1 nmol/l and 100 nmol/!, for future transplantation.

iﬁ addition, after transplantation with islets of Langerhané or pancreatic beta cells,
the patients (and these may also be animals) are treated with DPP 1V inhibitors in a
daily dosage of between 1 mg and 200 mg, preferably with a dose of 5 mg and 100
mg of a DPP 1V inhibitor, in order to enhance the vitality and secretion capacity of the
transplant. This is tested either by analysis of the insulin secretion after stimulation
with glucose or another agent that increases insulin secretion. Moreover, the
improvement in the quality may also be checked in vitro or in animal models using
the TUNEL technidue, which is described in Diabetologia 42:566, 1999 or Diabetes
48:738, 1999 (investigation of apoptosis and inhibition thereof).

Example 13: Combined treatment with DPP IV inhibitor - metformin

For treating type 2 diabetes or pre-diabetes a DP'P IV 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

meliormin as a single dese with a total dai!y 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 1V inhibitor on its own or with metformin on its own or with a combination
von DPP IV inhibitor and metformin. The treatment lasts between 2 weeks and 6
years. Evidence that the combination is appropriate and effective can be found in the

fact that the combination of a DPP-IV inhibitor with metformin leads to a significantly



10

15

20

25

30

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 - :
WOg0028(811 25 PCT/EP2007/054270

_31-

greater reduction in the fasting glucose and/or non-fasting glucose and/or the HbA1c

value than either the DPP IV inhibitor alone or metformin alone.

Exampie 14: Combined treatment with DPP IV inhibitor - glitazone

For treating type 2 diabetes or pre-diabetes a DPP IV inhibitor according to the
invention may be combined with the anti-diabetically active substance group
comprising the glitazones or thiazolidinediones (e.g. picglitazone or rosiglitazone),
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 pioglitazone (15 mg, 30 mg, or 45 mg) or
rosiglitazone (2 mg, 4 mg or 8 mg, given either once or twice a day). The clinical
efficacy of such a combination with rosigiitazone or pioglitazone can be tested in a
clinical study. For this; patients with type 2 diabetes or with pre-diabetes are treated
either with a DPP 1V inhibitor on its own or with rosiglitazone or piogiitazone alone or
with a combination of DPP IV inhibitor and rosigiitazone or pioglitazone. The’
treatment lasts between 2 weeks and 6 years. Evidence that the combination is

appropriate and effective can be found in the fact that the combination of a' DPP-1V

inhibitor with rosiglitazone cor pioglitazone leads to a significantly greater reduction in

the fasting glucose and/or non-fasting glucose and/or the HbA1c¢ value than either

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

For treating type 2 diabetes or pre-diabetes a DPP 1V inhibitor according to the
inventibn may be combined with the an’ti—diabeticaily active substance group
Comprising the SGLT-2 inhibitors, either in a free combination or in a fixed
combination in a tablet. A therapeuﬁcally 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 1V inhibitor and
SGLT-2 inhibitor.- The treatment lasts between 2 weeks and 6 years. Evidence that
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arterial blood pressure at least as much as the antihypertensive alone. -

Example 17: Combined treatment with DPP IV inhibitor — lipid iowering 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. fenofibrate), cholesterol absorption inhibitors, or
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and years
efficacy of the combinations specified can be tested in clinical studies. The treatment

lasts between 1 day and 6 years. Evidence that the combination is effective in
treating acute heart failure can be found in the fact that compared with other

therapies the combination leads to a significant improvement in the cikinica! situation
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treatment with DPP IV inhibitor - lipid |owering
agent For treating a patient with type 2 di abetes or
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di abetic dys- or hyperlipidaema, a DPP IV inhibitor
according to the invention nay be conbined with a
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wi th Metabolic
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A DPP 1V inhibitor according to the invention may be
used to treat a patient with chronic heart failure. i
This treatnent |eads to % hi gher concentration of
endogenous full length BNP (1-32) in vivo. The
linical efficacy of this treatnent is tested in
2. Use Qflﬂ RPELIV ghiitesof foR@wia dbt nent | asts between 2 weeks

and 6 years. Evidence that 10the conbination is '
ef Cective_ eating chronic heart failure can be
fouynd in/the fact that a DPP-1V inhibitor according

R1 \& Nﬂventl on | eads to a significant inprovenent
Slt ation conpared with a different

I
5\( or pI aceb (less frequent hospitalisation
O duNto ute heart failure, the ability to walk

Io ger di stances, a higher loadability in
ergonetrics, a higher cardi ac ej ection output and/or

ofoffbﬁylg[asqu) of 15pul nonary congestion, and/or a
reduction |n rmrtallty caused by heart failure). -

35 - - CLAI M5 e of a DPP IV|nh|b|tor of fornmul a
0--- (1)
> (1N
/ R2

R

or one of the salts thereof, characterised in that

R1 denotes ([1,5]naphthyridin-2-ylymethyl, (quinazolin-2-yl)methyi, (quinoxalin-
8-y)methyl, (4-methyl-quinazolin-2-y)methyl, Z—Cyano-ben-zyl {3-cyano-
quinolin-2-yymethyl, (3-cyano-pyridin-2-yhmethyl, (4-methyl- pynmidm -2-

~ yhmethyl, or (4, 6-dlmethyl-pynmtdm—2—yl)methyl and
R2 denotes 3-(R}-amino-piperidin-1-yl, (2-amino-2- methyi—propyl)—methylamlno

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

for preparing a medicament for the treatment of patients who have been diagnosed
" with manifest fype 2 diabetes, characterised in that by using the medicament the risk
of impaired glucose metabolism despite treatment,- an elevated HbA1c value despite
treatment, an impaired fasting glucose vaiue despite treatment, the need for insulin

treatment, a diabetic foot, a diabetes-associated ulcer, or a macrovasculiar

complication is reduced.

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

angina pectoris, stable angina pectoris, haemorrhagic or ischaemic stroke,
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Use according to claim 2, characterised in that by using the medicament the risk

of a further rise in the HbA1c value, a deterioration in the fasting giucose and
the need for insulin treatment is reduced.
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R1L, N N or one of the salts thereof, characterised in
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yl)nmethyl, or (4,6-dinethyl-pyrimdin-2-yOrethyl and
R2 cslenot es -am no- pi peridin-1-yl,
m no-/2- rret hyl - propyl ) - met hyl am no or
i no- propyl)-nethyl am no, for preparing a
Medi c the eat ment of patients who have -
);en d?}(g W|th nlfest type 2 di abetes,
0-c ised in that by using the nedi canment the
k of inpaired glucose netabolismdespite
treatment, an el evated HbAlc val ue despite treatnent,
an inpaired fasting glucose val ue despite treatnent,
the need for insulin treatnent, a diabetic foot, a
or oné ohBRS ealta $eRicH! Shardctdisedin haracr ovascul ar
complication is reduced. 3.Use according to claim 2,

R1 dertedes {ffledinspdithyridined-yhmethyl (guiasezalin2-wimpthyd.aen (dnmeﬂ":yi—
om,anong nyocardi al infarct, acute
q“'“%‘&’%%aﬁ&""?ﬂ?ﬂr%ﬂ@ unst abl e angi na pectoris, stable
¥ mﬁr gic or ischaemc stroke, -
R2 de%?)gégg @%@@%p arter |gppoccl usi ve di sease,

cardi onyopat hy, left heart insufficiency, right heart

insufficiency, global heart failure, heart rhyth
for prepaying armedmmegtcm@blnamrbwaé@ agtiva subsianse cﬁelfgcted from

amon o e aniGRRERERCRVAE ol BablEhe hRt RRELIERRe Buoar

level: AL BBstances that lower the lipid level in the bleod; active substances
that raise the HDL level in the blood; active substances that lower blood

pressure; and active substances that are indicated in the treaiment of

atherosclerosis or obesity.

Use according to claim 7, characterised in that a medicament combination of a

DPP IV inhibitor with another antidiabetic ora blood pressure-lowering active

substance is prepared.



10.

11.

5. Use according to claim1, characterised in that
“the nedicanent is used for the therapeutic treatnent
of an adrenergi c postpraddial syndrone. 6. Use
according to claim 2, characterised in that by using

the nedi canment the risk of a further rise in the HoAl
Use acomﬂmg toclaim &1, icbaractensed in tkak 2 sredigageant sombipation of a

DPP b fidbiter wilb meRpRhIb picsBEORe, g0, Bfowagiatih, pistan or

salts thereof, characterised in that
telm:s%;ﬁpgsﬁ@%?g ‘napht hyri di n- 2 yOnet hyl ,
(qui nazolin-2-yOrnethyl, or
(4- et hyl qui nazol i n- 2- yl)mst hyl, and R2 denotes

Use agecORjingrtomcdaip Eecharar;terlgzed in (ﬂnatpihepraem@naent comblnatlon is
e S Rl el S
NS Wb ol SRR 1 LAIE o

“

dlabeﬁs%téyﬁééféﬂ greesSgédtatiohal di%tielf@s Hifd harsiergit pbgtprandlal

bl ood; active substances that | ower bl ood pressure; -
syndrame. acti ve substances that are indicated in the
treatment of atherosclerosis or obesity. 8. Use
according to claim7, characterised in that a

U EGFRRE 2, B9 AL e e B e K finaton i

used 1o the hetEhARIPehiPnERESPE PAtient who have been diagnosed with
manifest type 2 diabetes, characterised in that by using the medicament
combination the risk of impaired glucose metabolism despite treatment, an

elevated HbA1c value despite treatment, an impaired fasting glucose value
despite treatment, the need for insuiin freatment, a diabetic foot, a diabetes-

associated ulcer or a macrovascular complication is reduced.



12.

13.

14.

15.

16.

- 39 - Use according to claim?7, characterised in
that a nedi canent conbination of a DPP IV inhibitor
with mefformin, pioglita2éne, miglitol, atorvastatin,
val sartan or telmsartan is prepared. 10. Use
according to claim7, characterised in that the
A maedidanmert orabimaitioat ¢fon DRP UVddhibior esedefinadhipecialn 7 with an
treatment of a patient in whom a phyS|oIog|ca

active guihstanee sakzﬁedérorﬁmdh@ ethrbaptdiabeties: aatiye om

s R0k et B sPRBL AR B HPEES typt o e

lipid ﬁ%ﬁatﬁ% bk néﬁﬁné%éﬁbﬂ&e%%é{ Rise the HIA Pé\ieff'ih #8& blood;

anment conbination is used for th

actwtatwmgmwthataammmoa prepstifes md@aztl\lmmbsttaanes that are
i agnosed with manifest type 2 diabetes,

mdncad icthe ireatment ohathespsgs rﬁglswreomm ament’
conbi nation the risk of inpaired glucose netabolism
despite treatnent, an el evated HbAlc val ue despite

A mé&@é\&q@%‘ﬂ‘cor@cﬁné%ﬁ O'df%PI dFﬂsthlﬂhﬂ:'uttsF %§%éfﬁiédemd(ﬂégh twith
treat ment for insulin treatnent, a diabetic

metfd@gin, a di abet es-associ ated ul cer or a macrovascul ar
conplication is reduced. - 40 - 12. A nedi canent

A BT SRV 4 B8 b eh s Rl g o
giltaﬁrﬁ‘@ br %zélléh@dl&ﬁe (@et ipisgiRtbehane ¢§s§hﬁzdn@ r the

bl ood sugar |evel; active substances that Iovver t he
lipid level in the bl ood; active substances that

A s Soraiobloh A ik iersh B R AR i

telm!géﬁghnd' cated in the treatnent of atherosclerosis or

ty. 13. A nedi canent conbination of a DPP IV
i nhi bi tor as defi ned |n claim7 with mefforrnin. 14.
A{)Fgf’ “ﬂ?‘i'h BEYSF S I%lr?ifT fordiEs Nt heRinhehit 8Bpre-

arm agltazone or

d:abétbsatﬁqypélmdfhbmes,( whereml thgl DP&zBNmbdbbitor is combined with
rosiglitazone). 15. A nedicanment conbi nati on of a DPP

metforming i gitagena ordbiazelidinedieng (& Ripeiazenaics dpeightazone),
_ Vinhibitor as defined in claim7 for use

Oraéﬁ;"{@e'wl@' fvent of pre-di abetes or type 2 diabetes,
wherein the DPP IV inhibitor is conbined with

mefformn, a glitazone or thiazolidinedione (e.g
pi oglitazone or rosiglitazone), or-a SGT2 inhibitor.



