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DPP-1V I NHI BI TORS FOR USE | N THE TREATMENT OF NAFLD
The present invention relates to certain DPP-4

wo ndovhities s for treating and/ or preventi ng NONPCT/EP2009/056722
al coholic fatty liver diseases (NAFLD) and to the use
of these DPP-4 inhibitors in treating and/or
prevent i ngpMAIR: Bnaielf ks FGRe 8BS INT SHETREATMENRSGO Gl d
therewith. The invention also relates to conbi nations
of certain DPP-4 inhibitors with other active
substances for treating and/or preventing NAFLD and to
the use of conbinations of these DPP-4 inhibitors with

The ptdsent iavéntiva relatesttanertsn DOP-4 ndibitorsdortnettioy apd/ev preveming non

FLLD. Ph i | iti f i , ,
aloohbliratn e ARRFEH (PEL BT ARR b LB Rt biBhe B4 Arlpffis in weating
andﬁg'r ?@Vegirﬁm@ éw?a}semlhm? ﬁg a@so_la{%;l]%edﬁlthbrdmiitbi Tleg in@sntion

e n ereln o | OnNa er w one ,0r npr.e
alsogSinles 1 apmpBel iR sRian Dbrs? HielBks Rt A Pheele stRgsnoes for
treatreatd/armrefentiag NAFLDwel tdireassas casbdatioisest thédstDPP-4 inhibitors

i R S PP G AL Pl
compositiorsi foplise ihdpatréatmehieatdisi psevdntion ghnandit@iiatably Yiver diseases

teat ohepat it non; al coholic ste hepatitij.s
(NAEST PR Poi B8P 4 ahher R e Rl ol JOSRRR whriine or more
othet astd®, subsfpatescark laldoadontan@atadmas. NASH i s t he nost
severe form of NAFLD and recent data indicate
preval ences for NASH and NAFLD in the range of 17-33%
The (specttus) of fatiy Byer NisBhkenakshidibied Withvreetab@liogisderasnants and not resulting
clinjcally-i&portant, typ of. chronic |iver diseases :
from|” I PREC AT LT S50 2RBONE Pl hyst Biffstsh SBbes' F§feSple nopaic
steatustbethrguighgnftemtrhatohy stesobgpatitit (NASHanosakobdlicNAEdtEhepraditis) to liver
. NASH are currently tried to be explain by the fir .
forafs ACEERGE & PR gby S opfe i By RetEien falelfirias. Nast is the
moss$ seaire $orsr ofSNARED ghd gecbne data isditdte rprevdaraeh égatASH and NAFLD in
e.g. i ase ree f acid,influx, insulin . . .
the {=8gf of Lz TR0s) s BsHaf AL Lt it agpically mportant
types rof chrohiepiati dis¢aseg.in thelostealized coaptties (McCalosgle 280€). The underlying
petriip e FenaTe S b LE R NaSH R 2 6, L3 1 g Yrotainea by
the firsi @yglesesohdhbit Heoondsla primary eaentinepbostadiosiy ieematging due to either

extrg-ﬂleps)atl%o et.g(?)?rtmdreés%%rf?ges?a(étylaeche %n?lugfingu %Crtelsi\é%ngé,y%gﬁ]ng, low levels of

adiponectin) or intra-hepatic (e.g. decreased capacity to secrete VLDL, decreased [3-
oxidation) disturbances. The first hit leads to hepatic steatosis and predisposes and triggers
the second hit for an inflammatory event. In this context, increased levels of reactive oxygen
species (ROS) and elevated levels of pro-inflammatory cytokines like TNF-a are discussed to
promote inflammation. A significant role for the development of NASH and NAFLD accords to
the insulin resistance of obese and diabetic individuals. Thus, current therapies focus on
break through strategies of insulin resistance by the mean of insulin sensitizers like TZD
(thiazolidinediones) or metformin. There are some encouraging results from clinical pilot
studies using pioglitazone (Promat 2004) of rosiglitazone (Neuschwander 2003) as well as
metformin (Zhou 2001). However, TZD therapy is associated with massive weight gain and
fat redistribution. In addition, TZD cause fluid retention and are not indicated in patients with
congestive heart failure. Long term treatment with TZD are further associated with an
increased risk of bone fractures. Other therapeutic approaches to NASH and NAFLD are

rather conservative comprising diet and exercise and weight control. Further, NAFLD and
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species (ROS) and el evated |l evels of pro-inflamatory
cytokines |ike TNF-a are discussed to pronote
wo pdobamrei i on. A significant role for the devePOPREIWDI/ 056722
of NASH and NAFLD accords to the insulin resistance of
obese and di abetic individuals. Thus, current
t herapi es focus on break through strategies of insulin
resi stance by the mean of in2ulin sensitizers |like TZD
(thi azol i di nediones) or nmetformn. There are sone
partienleady NAGH G ales absxidtedmitt lannincrabsel tigk fos tendotbslialislysfgnction and
i htazon P 4) iglitazqone ..
card @Rl AR EroSHOER oL O e TR Pt R0 3t st poeo ana o
high.deriane\oé novel 2Bd efiieacipys msdiagmenctsddrdble tweatmemasSNAELD and NASH.
5 . , . ; tion. T
in o AL bo i T, RhafiS 51 6 ohnEry Eozh ol o M rooléRd on the roe
of Didt-4 empressibh hin ANARI phiierds laedrdorrekitddi D8 P-4 dmienditg rahimmunostaining
G Mt h | at Wt n .
witn; S8 IRIRa Ghads O BEEatp a0 03B BrSifiltb hufirat evidence for
the agepof hé snhilotoMABHhiamdliddéh.D are rat her conservati ve
conprising diet and exercise and wei ght control.
Further, NAFLD andparticularly NASH is al so associ at ed
TheenzymaDPPrE aleageavm as IKDR61is a8 sdineh@bicabe dyefmuitcieadto thadleavage
rdj. ov ' [ | Y, ter ] .
o a RGP EE Wity FRRES Dbl o 1B A8 R Ggminl an
a prolova|alanirdresfduie cldeé truthisrmedpertyriBiPR-4 intobitdré mtdrfepea tvite the @ésma

Fl n - r . [ d [ L0, & I o
ovo SRR A UL e Rl %3 Lo f A Somiing
drugsdbrethe tre@ridnd obdiplhedes metiitisn NASH pati ents and

correlated DPP-4 intensity of imunostaining with

hi st opat hol ogi cal grade of hepatosteatosis and thus,
For pxaowileli DigP-ddahibitconand theirdsas eref discloded i ¥ 80020068420, WO

L b bit . i L om -
2onk DR Bckpl ke BE) 530 008ue SRAMIR BE Mo AR rao
WO 2065/05 tbiagéd 8005 08R0e pMI20GG3760 VA 248)5rA892H6,.0MO of

200 SRR S0 RBKEES, WA ok M 2500 OB

2004/t 1 (51t BH3 2001/ @559 eor WO BOOHEOPI9Es omin VeV €1006/068163, WO

200 Rt QB O e L OB B bR AT O °
di abetes nellitus. For exanple, DPP-4 inhibitors and

As i DPES fridrtths FURRAY ddhodin4994{ DSR4 snUO

- Sitagliptin (MK-0431) having the structural formula A below is (3R)-3-amino-1-[3-
(trifluoromethyl)-5,6,7,8-tetrahydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-
trifluorophenyl)butan-1-one, also named (2R)-4-oxo-4-[3-(trifluoromethyl)-5,6-
dihydro[1,2,4]triazolo[4,3-a]pyrazin-7 (8 H)-yl]-1-(2,4,5-trifluorophenyl)butan-2-amine,
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2004/ 018467, WD 2004/018468, WD 2004/ 018469, WO
2004/ 041820, WD 2004/ 046148, WD 2005/ 051950, WO
wQeMs19082906, WO 2005/ 063750, WD 2005/ 085246, MO/EP2009/056722

2006/ 027204, WD 2006/ 029769 or WOR2007/014886; or in WO
2004/ 050658, WD 2004/1 11051 , WD 2005/ 058901 or WD
2005/ 097798; or in WD 2006/ 068163, WO 2007/071738 or WD
2008/ 017670; or in WD 2007/ 138721 or WD 2007/ 128761 .
As further DPP-4 inhibitors the follow ng conmpounds

In omeaembediment, sitaggigltin is iSitteaiginn pt iitsndihwegmmmsmam sajt, t.esitagliptin

onog 5 Ry PR e oS ol A 2 Pl ta et

anhyd?até]ar maapbydrp i, B-ciespyof Hus emb’e(ylmpnt4re(e2$ tb, Stagliptin phosphate

mon%yé%rg%oéqggnﬁp% t;%%) Egé‘%]?%do%r?@?ﬁ Lﬁ%algﬁ%%gWaRIe Cﬁaltf Hhereof are

disclogedint WS Fateno[Nd, 8689.pYt azd nn—ES(a&ﬁpIe‘ 7 of WO m3/QQ449850rysrtélllme

sﬁagif? r‘i) grb&sg%ape%&%?\xgraﬁms%%c‘o%e? Yméﬂﬂjy g of: pﬂ 5P WOt e

200'é/a5@4851 . sitagliptin phosphat e. In a further
For g%%g/l IBh éa pi%%e%g rt(!é ghg;a%?es gﬁﬂ)gn%g ate b&oéu}%& tig r&]n?(%un% or a salt

therm»fbm@brarmmsﬂefsen@detto tbesteecgjcuptants phosphat e
nmonohydrate. Sitagliptin free base and
pharmaceutically acceptable salts thereof are
A tablietfotrosletion flor sigRatireintcoiimer@alfaadatde anderitme Exdapdree Januvia®. A

tableqffor Iag%/ Qgr%ﬁgad)tlg{:n%(egtgrh,n %%ggé%ﬁ§@g§2§h$%8%nderthe

trad@ﬁ@ﬁ’lb@é@wﬁét For details, e.g. on a process to
manufacture, to fornulate or to use this conpound or a
salt thereof, reference is thus nade to these
- Vildemtiptine (LtAd=-23X ) haldhe thef siructuraltforonuld Broekivt ia g2% el (Brhydsoxyadamantan-

; o ,
1 ST BBl A 99 F o1
adamhmtamminb]anﬁhybf-tmrm-wrcmmbe,nati on is comercially
avai | abl e under the trade nane Janunet(r). -
Vildagliptin (LAF-237) having the structural fornula B
bel ow Ng (2S)-{[ (3- hydroxyadamant an-
1-yl ) an®no] acet yl }pyrrol i di ne-2-carbonitrile, also

named (S)/j(S hydr oxy- 1-
HN/\H/N

O

OH (@)

Vildagliptin is specifically disclosed in US Patent No. 6,166,063 and in Example 1 of WO
00/34241. Specific salts of vildagliptin are disclosed in WO 2007/019255. A crystalline form
of vildagliptin as well as a vildagliptin tablet formulation are disclosed in WO 2006/078593.
Vildagliptin can be formulated as described in WO 00/34241 or in WO 2005/067976. A
modified release vildagliptin formulation is described in WO 2006/135723.

For details, e.g. on a process to manufacture, to formulate or to use this compound or a salt

thereof, reference is thus made to these documents.
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adamant yl ) am no] acet yl - 2- cyano- pyrrol i di ne,
Vildagliptin is specifically disclosed in US Patent
WONR009847186, 063 and in Exanple 1 of WO 00/ 34241PCT/EP2009/056722
Specific salts of vildagliptin are disclosed in WO
2007/ 01 9255. A crystalline formof vildagliptin as
well as a vildagliptin tablet fornulation are
di scl osed in WD 2006/ 078593-4V4 | dagl i ptin can be
fornul ated as described in WO 00/ 34241 or in WO
A taBI6 D rOGIARAtGor ¥il daglitiniie domeleedaly aviilabdeylnder ithe trade name Galvus®.,
Ata%lg[ %Pr%agﬁc?nnfo'r §|I0%8Eoctf’n|/rﬁgtgor}nv (\:%t%rgaq 411r3§gr%r%e{c'i:a9|§/ available under
étall's, e.g. on process to manuracture, 1O
the ffamterndnag Buoeat®™ use this conmpound or a salt thereof,
reference is thus made to these docunents.- A - A
tablet fornmulation for vildagliptinis commercially
- Sazagiiptim (B MS4idét8)tharing tealsruténel fGawa € beldvalsl (88,3S,5S)-2-{(2S)-2-

fo at i for wvil )N form | hat | '
amil 82 P bRl oot B oA B, EOR GRS b Bl aiso
namid ¢B pabydrpxyadaSexintg|yaite--c[sBVMSMETTanopB)indr@trileng t he
structural formula C belowis (1S, 3S,5S)-2-{(2S)-2-
am no- 2- ( 3- hydr oxyadamant an- 1-yl ) acetyl } - 2- azabi cycl of
A IH. 0] hexane-3-carbonitrile, also naned
adamant yl gl yci ne-L-c/ s-4, 5-met hanoprol i ne
Saxagliptin is specifically disclosed in
6, 395, 767 and in Exanple 60 of WD
. I one enbodi nent, saxagliptinis in the
flbormof HOs HC salt or its nono-benzoate salt as
N scl osed in WD 2004/ 052850. In a further enbodinent,
saxagliptinis in the formof the free base. In a yet
furthe) enbodi ment, saxagliptinis in the formof the
nmonohydrate of the free base as disclosed in WO
2004/ 052850. Crystalline forms of the HC salt and the
: ING'C
S R el Do R A EPPB T or Bnd PEiN 86 otwo
01/686€%| osed in WD 2005/1 0601 1 and WD 2005/1 15982.

In oRe&RBbdiREh) sSaIYIRG & X Meliahedr ilsH@ salt or its mono-benzoate salt as
disclosed in WO 2004/052850. In a further embodiment, saxagliptin is in the form of the free
base. In a yet further embodiment, saxagliptin is in the form of the monohydrate of the free
base as disclosed in WO 2004/052850. Crystalline forms of the HCI salt and the free base of
saxagliptin are disclosed in WO 2008/131149. A process for preparing saxagliptin is also
disclosed in WO 2005/106011 and WO 2005/115982. Saxagliptin can be formulated in a
tablet as described in WO 2005/117841.

For details, e.g. on a process to manufacture, to formulate or to use this compound or a salt

thereof, reference is thus made to these documents.

- Alogliptin (SYR-322) having the structural formula E below is 2-({6-[(3R)-3-aminopiperidin-
1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl}methyl)benzonitrile
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tabl et as described in WO 2005/1 17841 . For details,

e.g. on a process to manufacture, to fornulate or to
W@ s@®ot#iigs conpound or a salt thereof, referencECT/EP100UES6722

made to these docunents. - Alogliptin (SYR-322) having

the structural fornmula E belowis

2-({6- [(3R) 3-am nopi peri di n-

1-yl]-3-nmnethyl - 24d|ox0345d1hydro 2H pyrim di n- 1-yl

} et hyl ) benzonitrile(E) Alogliptin is specifically

di sclgded in US 2005/ 261271 , EP 1586571 and in WO
095381 . In one enbodi nent, al ogliptinis in the
mof its benzoate salt, its hydrochloride salt or

t osyl salt each as disclosed in WD 2007/ 035629.
RS S @s enbodi nent refers to alogliptin
N.Po

nor phs of al ogliptin benzoate are

ed M WDIEQO07/035372. A process for preparing
tinis disclosed in WO 2007/1 12368 and,

spe flcally, in WO 2007/ 035629. Alogliptin (nanmely
' enzoate salt) can be fornulated in a tablet and
adm ni stered as described in WD 2007/ 033266.
Formul ati ons of Aloglipitin with netformn or

pi ogl (E)azone are described in WO 2008/ 093882 or WO
2009/ 01 1451 , respectively. For details, e.g. on a
process to manufacture, to fornmulate or to use this

AlodfiBiPRYRL L@ dﬁs@llotseti @g§%605/§§f F71°BE 4 shds ik iNBHS 2bB5/095381.
In org grabédmbbt hipghRtingh (mtjnbf@wg(zfoﬂs-béng/(ba)te ealhytk agilnoofloadaesaft or its
tosyLlaE{:% géf %}]Iéaqlsﬂﬁ%%%teﬁﬁmbég/dé%gr% cBF%B%%eé%ﬁ%%ﬂhéﬁ{ refers to
alog(i®) bellz{)@te Polgmorphs of alogliptin benzoate are dlsclosed in WO 2007/035372. A

procefgo Eéﬁ%m%al%él&ﬁ% dé gfs@lgg’é% Ihmglnzfé)t%r%ﬁh %%609( érild, @[)&Hﬁléaﬂy”,iiﬁ] WO
200'pn3%a8c Aloglintal (hgmelydisheabdate salt)tcan therferofulatath esaetablet and
aamffiBRY AT RRbeRT U5 308803288, FRLERERE bt ABGRifh yity mettormin or
piogfitazoner arecmpm'md im8VaOMe008/633882yms V¥ [2009/0 ptA S/intasphstively.

For @&gir ge%ﬁ% ;?bée%ls?(aﬁgphﬁcm %onqxn?]lageo&r tg u%fz ltr;rggompound or a salt

thermfytgfmemometmtsl r'yaﬂﬂqohbesehmcembnar e disclosed in WO
2007/ 071576. These conpounds can be

- (25)-1-{[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethylamino]-acetyl}-pyrrolidine-2-carbonitrile or a
pharmaceutically acceptable salt thereof, preferably the mesylate, or
(2S)-1-{[1,1,-Dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-propylamino]-acetyl}-pyrrolidine-2-

carbonitrile or a pharmaceutically acceptable salt thereof.

These compounds and methods for their preparation are disclosed in WO 03/037327.

The mesylate salt of the former compound as well as crystalline polymorphs thereof are
disclosed in WO 2006/100181. The fumarate salt of the latter compound as well as
crystalline polymorphs thereof are disclosed in WO 2007/071576. These compounds can be
formulated in a pharmaceutical composition as described in WO 2007/017423.

For details, e.g. on a process to manufacture, to formulate or to use these compounds or

salts thereof, reference is thus made to these documents.



formul ated in a pharmaceutical conposition as

described in WO 2007/ 017423. For details, e.g. on a
w@emeasd23i 0 manufacture, to fornulate or to USBECT/RERRE9/056722

conmpounds or salts thereof, reference is thus nade to

t hese docunents.- (S)-1-((2S,3S,1

1bS) - 2- Am no- 9, 10- di net hoxy-1 , 3,4,6,7,1

1b- hexahydr o- 2H- pyri do[ 2, 1- -6 -

a) i soqui nolin-3-yl)-4-fluoronethyl-pyrrolidin-2-one or
- (S)a1-Ra3Patidd)-2efhing-Sate diptedtinixg- 1sa4 .6, A, Hidredahydrbi2H-pyrido[2,1-

t ration I
a]lso@%—%%&?ﬁbﬁgﬁug%?@p%?ogg@822 or?é grpaa @arg%f:%lﬂrc Mécsc%p%%?e salt
therewnpound (specifically its dlhydrochlorlde salt) is

al so di sclosed in WO 2008/ 031749, WD 2008/ 031750 and
WO2008/ 055814. This conpound can be fornulated in a
pharmaceutical c osition as described in WO
2007/ 017 details, e.g. on a process to
nanufacturé ormul ate or to use this conpound or a
ference is thus nmade to these
. (3g3-Difluoropyrrolidin-1
=y , 2S) - 4 (4-(pyrimdin-2-yl)piperazin-1
- i din-2- yl)nmethanone or a pharmaceutically
5 oaccept abl e salt thereof. This conpound and nethods for
its preparation are disclosed in WD 2005/1 16014 and
US 7291618. For details, e.g. on a process to

Th.srmmpfoaﬁd Hh@ methddb dsrml pﬁé@r@ﬁontaﬁe diselos8d \Ncmuwmd)oeus A
thereof, reference is

proc&a% Faparing th(s (iorm%@d4§ecglcal& |F§on§I1ydro§1lorlde salt) is also disclosed in

W0 -20688/031Btod i !O(DEDOS’T?ISO|dndgM®2008/d)558]14. This compound can be
rrolj.din

|)-5,5-
10 formaf'aﬁ% Po%l%’@?? t'ﬁg" ogHRgs PN 45 ﬁﬁ%qrhaa BN ZRq7y017423.
For astaieapbe a&ﬂbées&h@ﬁ%ﬂﬁfalcfﬁi’e,go Qﬁmpv\%w;grot%nufz gﬁﬁs g@dﬁ%{gor a salt
its ation a scl psed i an
tm”%ﬁd?%ﬁ@@ﬁ#%%“ﬁdPa%%?j (@“@e” n a process to

manuf acture, to fornul ate or to use this corrpound or a

- (3, %ﬂé (?He ; %Pélh A Z@f %3? 2% -Iﬁé?-fpt(ygl%slcin%)-ﬁ)g p(eiaz'_ﬁi-?/l)pyrrolidin-z

15  yhmethaflerd onedpharmayémtamyédo@mbmmtwéram no] - acetyl } - 4-
fluoropyrrolidine-2-carbonitrile or a pharmaceutically
acceptabl e salt thereof:

This compound and methods for its preparation are disclosed in WO 2005/116014 and US
7291618.

For details, e.g. on a process to manufacture, to formulate or to use this compound or a salt

20 thereof, reference is thus made to these documents.

- (1((35,4S)-4-amino-1-(4-(3,3-difluoropyrrolidin-1-yl)-1,3,5-triazin-2-yl)pyrrolidin-3-yl)-5,5-

difluoropiperidin-2-one or a pharmaceutically acceptable salt thereof:

25 N\7

This compound and methods for its preparation are disclosed in WO 2007/148185 and



Thi s conmpound and nmethods for its preparation are

di scl osed in WD 2006/ 040625 and WD 2008/ 001 195.
wopmailiiieal |y clained salts include the PCT/EP2009/056722

nmet hanesul f onat e and pt ol uenesul fonate. For details,

e.g. on a process to manufacture, to fornulate or to

use this conpound or a salt thereof, reference is thus

made to these documents. - -7-

(R)-2-[6-(3-Am no-piperidin-1-yl)-3-nethyl -2, 4-di oxo-3
us 20@-7029@(&160F(2|1-Gq30qiisi, eigdoma prodese tdupbhufdeture, to formulate or to use this

b C ept abl e

computt G RIEReet reefbe BRI A6 Rbutdife

preparation and use are disclosed in WD 2005/ 095381 ,

7 7 6
- S PR D oo AT e N SN SRe A4
5 fluorBpwoilidinead-tarbanhigileech gtaErinsceutchildeccepabewaditmatef: (WO
2008/ 067465), benzoate, benzenesul fonate,
p-tol uenesul fonate, (R)-mandel ate and hydrochl ori de.
For detai lH, efqg. QR & process to manuf acture, to
m“‘ﬂv\,t%\ use N hi s conpound or a salt thereof,
</1r§pfere|sth de to these docunents. -
{(S) 2-[2-((S Cyano-pyrrolidin-1
-yl)-2-o0xo-ethyl am no] -propyl }-5-(1 Htetrazol -5-yl)-
10,1 F
1- di hydr o- 5H di benzo[ a, d] cycl ohept ene- 2, 8-di car boxylic
acid bis-di nethylam de or a pharmaceutically
Thisaoopplad bed settods ierigqfreparatich arenijsclosed anyOn2idedo62dand

1o WopkB9BEPE B AR S LTRS b ORI ABIR

tolueresulfanctel Fer détaild, ergroh at@ocesstio masefactirs te ompalatelonto uae this

h h h
com Bt drtt s teirebh [ EARE s B S st Sodli ct osur o

of each of the fore90|ng docunents cited above is

cal ! rat e e
- REFRF G Rowregr iR R So8fe 2k e Yo BB B el Piclsi T yimethyis-
15  fluoroaennanitriteusrr prsarmgbwtbal@mo‘cepﬂadletslaﬁthdb&ﬁ 4 inhibitors
as defined herein have surprising and particularly
advant ageous properties, which make themparticularly
eyl e for treating and/or preventing (including
pre ing, slow ng, delaying and/or reversing the
¢Non or reducing the occurrence or del aying the

This compound and methods for its preparation and use are disclosed in WO 2005/095381,
20 US 2007060530, WO 2007/033350, WO 2007/035629, WO 2007/074884, WO 2007/112368
and WO 2008/033851. Specifically claimed salts include the succinate (WO 2008/067465),
benzoate, benzenesulfonate, p-toluenesulfonate, (R)-mandelate and hydrochloride. For
details, e.g. on a process to manufacture, to formulate or to use this compound or a salt
thereof, reference is thus made to these documents.
25
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of non alcoholic fatty |iver disease (NAFLD) i ncl uding
hepati c steatosis, non-al coholic steatohepatitis
w@ basth71and/ or |iver fibrosis, and/or di seasesPCEERL06€056722
therewith (such as e.g. diabetes, insulin
insensitivity, hepatic glucose overproduction and/or
nmet abol i ¢ syndrone) or associated therewith (such as
e.g. cardiovascul ar di sease-&md/ or atherosclerosis or
ot her (cardio)netabolic disorders), and thus for
- 5-{(83)eR2A{($ H2y Clyanve pyroolidink b-gli)-2-dxioratie@ammbbprep it o d hie-detrazol-5-yl)-
C i of, t l / . [ ul . .
10135 A iodrRfle R lohs PR Rre TRRERRYIS 2obl B rimsggemice ora
phaibiieedticatih b&eaptableasaldtbéientéd herein for use in the
treatment and/or prevention of non alcoholic fatty

iGvent i oy Fr ovi des a DPP-4 inhibitor as
| ed lu§9 in inmproving insulin
preﬁent i nvention further provides a
or as defined herein for use in
decr eagji=H ucose production in the liver. The
present_i {on furt provi des a DPP-4 inhibitor
as definéd herein for \use’in the treatment and/or
prevention i ¢l ™y resi stance and/or insulin
resi stance syndrone., Thelpresent invention further
provi des a DPP-4 inhibit as defined herein for use
in the treatnent and/or prevention of netabolic
syndronme. The present invention further provides a
This%%@%uh@gh@ od@sforqfsf ré‘ﬁ'aqlam ﬁbr&isfcfz)rsed‘ﬁle\NU ?dd%ﬁl 16157 and
treatnment and/or prevention of one or nore of the
US 200612110481 .= details.eadg-wint ahprohessnte tnagnoifd cture ytaderordate outonuse this
comgéurﬁj &a Mﬁl‘rge ,%ere%ﬁ@ @ttﬁ@é Pngﬁ??oc‘fh%%e dgétfﬁp&ﬁ§s !
ysl1 pidem a, hypertension and/or atherosclerotic
(cardi o) vascul ar di sease or damages. The present
For %&b}fmg%ﬂaﬁy&g th® HRULEGS ot e ornd ﬂi?é%iirtngfao ents cited above is
efine erein for use In preventing and/ of reducing
spedifirally insRrpofatedivereindoyatfesencs im#s enliratyed wi t h exi sti ng
t her api es of NAFLD/ NASH (e.g. using TZD and/ or
metformn). Further, the present invention further
Withiy heisgere of thPpresentinvesition it has ngefsunwisingy keen fownd that DPP-4

inhibitors as defined herein have surprising and particularly advantageous properties, which
make them particularly suitable for treating and/or preventing (including preventing, slowing,
delaying and/or reversing the progression or reducing the occurrence or delaying the onset)
of non alcoholic fatty liver disease (NAFLD) including hepatic steatosis, non-alcoholic
steatohepatitis (NASH) and/or liver fibrosis, and/or diseases related therewith (such as e.g.
diabetes, insulin insensitivity, hepatic glucose overproduction and/or metabolic syndrome) or
associated therewith (such as e.g. cardiovascular disease and/or atherosclerosis or other
(cardio)metabolic disorders), and thus for preventing liver cirrhosis (irreversible advanced

scarring of the liver) and/or hepatocellular carcinomas.

Thus, the present invention provides a DPP-4 inhibitor as defined herein for use in the

treatment and/or prevention of non alcoholic fatty liver disease (NAFLD).

In addition, the present invention further provides a DPP-4 inhibitor as defined herein for use

in improving insulin sensitivity.



reducing the risk of endothelial dysfunction and/or
cardi ovascul ar di sease or events, e.g. while treating
WORGhDINASH. Al so, the present invention provi BEFER2009/056722
DPP-4 inhibitor as defined herein for reduci ng body
wei ght or preventing an increase in body weight or
facilitating a reduction in body weight or positively
i nfl uencing body fat distrib&ion. The present
i nvention further provides a DPP-4 inhibitor as
defined herein for use in the treatnment and/or
.t i [ V. of S ar. r
The%[) s\éﬁ{]m{/ rﬂloﬂ rg]%gg)go Y es%slﬂllgllg I%q%ﬁlélj[oé.as Vﬂ%ﬁﬁéﬁheéﬁ)f‘%}g@%gﬁ
decregsing ng@osbeg;brnﬂuc(tbn in®@ likgr.m2 f or Japanese patients),
particul arly abdom nal and/or visceral obesity. The
present invention further provides a DPP-4 inhibitor
The pgeseef inverdioh durttien pfay'rdetsradhl?lPﬂgnhihitUr@B defiraceimtreingor use in the
[ he I [
el pHEF ol SRR BRI TRl hs oaBL SOl BisBineg syprame.
related or associated therewith, particularly in
The?ﬂéseﬁmﬁ rWoFI?urﬂ{?r@Fov\'de%I% I9I£MFJTP% ’t\JSAr‘%H’deﬁH&ph@rg (?Orgthg in the
ose pa ent Sife”or more disorders &elect
treatfmemlrahw(ﬁuﬁb,evemtoalmcbme@tmymdyrmimel nsul i n resi stance,
| GT, IFG overweight, obesity (e.g. BM 25- 30 kg/ng,
wai st circunference > 88 (wonen) - 102 (nmen) cm
The preseot inventioh firther pedvidesa DPBS ighibileep defidedhdrairiyr use in the
trealg@e;nl‘i :aﬁ(lﬂjlagﬁmegerztfo %1 { gé o?rq%(eotgf tﬁ(? %%gﬂrgé‘gss%%% %&\Mu}q the metabollc
syndigmper $uch@smﬁ\i/b%xﬁlﬁA§él g:entnbla)obbSJtyJ cgblyatw, |ddsild|®meb

oo Ep R oy BPE Bpic B3 EEN Rt Soeitedf Polither )

di abetes (particularly type 2 diabetes), hypertension

The %)?es%ht |J1§81/t%ﬁ f&ﬂﬂé%rov@é@%ﬁ%ﬂ%qm Bltor@é%%ﬁﬁ&f%rlaiﬂ%m Ge in
ic ovary

Item a, severe Sleep apnoée
prevsymg @éor radietinghthe misks oﬁeqb@rset ef&acts assbeatm ovith existing therapies of

NAFRBIASH @6l G OEHIUr BB BBy Pl T ents >45 vears, The

esent urt provides a DPP-4 inhibitor
as def i ned herein for treat| ng and/ or preventing

Furtéérggllreébgég%é En%rgrrlétﬁ)in rtﬁé}%rtg\} d%% 0aOBPBe4 |ﬁh%%rnags §fined herein for

redueigele esH of ecdjdatblet@siyéfpacttqncamldmrIcyrdlquecmardjlmee ©s pyerits) e.g.
whil@ FEAFY RARRYNAG HVAFLD NASH

Also, the present invention provides a DPP-4 inhibitor as defined herein for reducing body
weight or preventing an increase in body weight or facilitating a reduction in body weight or

positively influencing body fat distribution.

The present invention further provides a DPP-4 inhibitor as defined herein for use in the
treatment and/or prevention of obesity, especially of severe or extreme obesity (e.g. class Il
or lll), e.g. with a BMI = 35 or even = 40 kg/m? (or = 30 kg/m? for Japanese patients),

particularly abdominal and/or visceral obesity.

The present invention further provides a DPP-4 inhibitor as defined herein for treating and/or
preventing (including reducing the risk of developing or progressing) NAFLD/NASH and/or

diseases or disorders related or associated therewith, particularly in patients with or at risk of
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Further, according to another aspect of the invention,

there is provided the use of a DPP-4 inhibitor as
waledooner2herein for the manufacture of a nmedi cCEOERP20HD056722

one or nore of the follow ng purposes: - preventing,

sl owi ng the progression of, delaying or treating a

net abol i ¢ di sorder or disease, such as e.g. type 1

di abetes nellitus, type 2 di Hetes nellitus, inpaired

gl ucose tol erance (I1GI), inpaired fasting bl ood
NAFYDUASHE, SUck@k,e.dinesegiayiertsihayinp ose pr enade dikorders selected from

n erwei ght. eshty-~dyslipi denja,.
NAFTU BleR e S AT R e v L ST BbE Rb gy (o0 M 225-
30 kginife vaist tienuogersncen @6t(weiniea) - thsimeng tinpand/or waist:hip ratio > 0.85
e [\S 6. systemc i nfLammBL i ON, 4wt doin (il
wofGOFRERLRRY o fi LA BT sbRmiRaRRD: dxsieiggmipgnclucing
hypesijpideroieparticulany operitglyteyidemia(eop miaod| riglyairide Idver 2150 mg/dL)
Ci ._fast] I . t ial
ana P AR ot LS NIRRT E P B K B8 <0 (B0 RORRAIR moraL
diabetedl(particulanyety pa £ idiedpetes), dwperdgnsibel (@\d. B§3WE8SF mwdtgi mgperglycemia,
' ' ' e r I
oS RRRe b e BE Sl eib P bV IRE G sidrome. ana
chronediepttiisc@ irdexdioor pdrii@utartysb@ldng eldsynpatemss 45 teppe 2
di abetes nellitus; - preventing, reducing the risk of,
sl owi ng the progression of, delaying or treating of
The porgeht ioetrition Surtifer graviziess esDRR4| inhibitor sis clefimesd Indreinder tearading and/or

>r O . i. vy .
oo RGN AoalRC 3SRy o el IR metabp cisordors o
dised$ese aspesjally dpbeatesi(satiadanlyaty pel R alipbetas).fio patiemts tavingsNAFLD/NASH.
at heroscl erosi s, nmyocardial infarction, acute coronary

syndrone, unstabl e angi na pectoris, stable angina
Furtherc acrording freariotiez rabed of theiimventior | tosrevepvisied $w, use of a DPP-4
inhitfitdF 44 ﬁé%’n%%te?éin PG %aF@"PEtHFee?f JWr%ééiEa%QPétthP&ndé %%&Sro? the
vascul ar restenosi s, and/or stroke;-"reducing body
followeigghurpasespr event i ng an i ncrease in body wei ght or

- o REhi, B S, R o BBl g BV o
disaasa, eath as bet type dldiabedardheltitus, type 2 diabetes mellitus, impaired glucose
tolerance (IGT), impaired fasting blood glucose (IFG), hyperglycemia, postprandial
hyperglycemia, overweight, obesity, dyslipidemia, hyperlipidemia, hypercholesterolemia,
hypertension, atherosclerosis, endothelial dysfunction, osteoporosis, chronic systemic
inflammation, retinopathy, neuropathy, nephropathy and/or metabolic syndrome;

- improving glycemic control and/or for reducing of fasting plasma glucose, of postprandial
plasma glucose and/or of glycosylated hemoglobin HbA1c;

- preventing, slowing, delaying or reversing progression from impaired glucose tolerance
(IGT), impaired fasting blood glucose (IFG), insulin resistance and/or from metabolic
syndrome to type 2 diabetes mellitus;

- preventing, reducing the risk of, slowing the progression of, delaying or treating of
complications of diabetes mellitus such as micro- and macrovascular diseases, such as
nephropathy, retinopathy, neuropathy, cardio- or cerebrovascular diseases, tissue
ischaemia, diabetic foot or ulcus, atherosclerosis, myocardial infarction, acute coronary
syndrome, unstable angina pectoris, stable angina pectoris, peripheral arterial occlusive
disease, cardiomyopathy, heart failure, heart rhythm disorders, vascular restenosis,

and/or stroke;



10

15

20

25

30

35

the decline of the functionality of pancreatic beta
cells and/or for inproving and/or restoring the
wo evetidTapdml i ty of pancreatic beta cells and/ orPCT/EP2009/056722
stimulating and/or restoring the functionality of
pancreatic insulin secretion; - for reducing the risk
for adverse effects associated with conventi onal
(oral) antihyperglycenic meditation; and/or -
mai ntai ning and/ or inproving the insulin sensitivity
- rexhudingroodp weighe at pregerding@neénv@adseng bogperighsol facittatiag a reduction in
bﬁéj}gévg.r h'_nsul in resistance; particularly in a patient
8 FLD, optionally in conmbination with one or
- praveetirg, klewirag telwging obseaingaeke degmieraimnef gan@esticdieta cells and/or
t hos j rej.n. ddi g i t , .
e Rt Brihe AR enk B0 iesp oG o Bl dIng anaror
reddringgble hmctonalifycof paseeatic bdia céliseatdimarstimatatihg end/or restoring the
revent | i brosi.s ich as e.g. fibrosis of the
f |C§6ér}aﬁliwl ‘32’8%&?#@? g?j,é'agretc §eg'(r&n’ki dney. The present
- farmedumirigahe fisk fdnadvers® eifelds asdoeiatesiewitit canvBridnél (oral)
Lah BRIt or f | ned in for the manufacture of a
abﬂgpg@gﬁpﬁggagéﬁn@ogﬁ%gn for treatnment and/or
- n@irdgiengiand/cofmprovisg tith issdmesengitivirandér éoredating oopreventing
[ tiLcul ar. n al coholic fatty |iver
hgﬁ?s”egg@%bﬁ%ﬁ%ﬁ 'E%@é r%%%@ségﬁ *invention further
partipulerty thesspatieht kadngNARDLR- dptiveallydo cbmb@gti@nwitmoheidi mgresother
acti\J%' stubgtfaﬂgést §u<t,hO£s g.tf';?aﬁ ofttﬁ(?setr%grﬂgﬂggher%ﬁhq/ or prevention
of those di seasSeS gl ven herei habove, particularly non
al coholic fatty liver disease (NAFLD), said _
Ina d?ﬂg?{ Bt r%@en‘f?%micﬁ' & vFi)de?é 3 BB'Pbﬁ%mbit&sasd(%ﬁ'an ﬂerein for use
erern dand optionally one or Tmore other active
in the triestraerd @sd/oepgvertion affibtdsiss suaneast 6. g fidodieeofeha Jiver, lung, skin,
| arly netformn or pioglitazone or an ARB (such
hea'gg,: E:'H'gwt el msartan). The present invention further
provi des the use of a DPP-4 inhibitor as defined

The%%s%.hpini/é}wtion further provides the use of a DPP-4 inhibitor as defined herein for the
manufacture of a pharmaceutical composition for treatment and/or prevention of those
diseases given hereinabove or hereinbelow, particularly non alcoholic fatty liver disease
(NAFLD).

The present invention further provides a fixed or non-fixed combination including a kit-of-
parts for use in the treatment and/or prevention of those diseases given hereinabove,
particularly non alcoholic fatty liver disease (NAFLD), said combination comprising a DPP-4
inhibitor as defined herein and optionally one or more other active substances, e.g. any of
those mentioned herein, particularly metformin or pioglitazone or an ARB (such as e.g.

telmisartan).

The present invention further provides the use of a DPP-4 inhibitor as defined herein in
combination with one or more other active substances, such as e.g. any of those mentioned
herein, particularly metformin or pioglitazone or an ARB (such as e.g. telmisartan), for the
manufacture of a pharmaceutical composition for treatment and/or prevention of those

diseases given hereinabove, particularly non alcoholic fatty liver disease (NAFLD).
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conbi nation with one or nore other active substances,
such as e.g. any of those nentioned herein,
w@20ovitetbarly netformn or pioglitazone or an PARBEPEOYIS6722
as e.g. telmsartan), for the manufacture of a
phar maceuti cal conposition for treatnent and/or
prevention of those di seaseshzqi ven herei nabove,
particularly non al coholic fadty |iver disease
(NAFLD) . The present invention further provides a
The pr@en’aioemtiiooallrtrteo wpwﬁiesiamhafmacejtsiealicnnﬂobeitiom faupeim the treatment

and/%n?!eglgnt reci\f?lﬂ)tsie%ns %@?(?nchg f’?ggf S gh%&gnh%ne élggipo(?%?atty liver

th cu y non di'sease
diseeqs}a(nartmulady Id'yabdti(aNAFLl) NéllLdD)arm&wuﬂcqjmamnasmn caaprising a DPP-4

|nh|tht%ng§)3éﬁn QHBM FCSPtnc%a Qr%:o br%hétﬁ(lﬁ a%qlvggub%?gncegdsuch as e.g.

PR AN i ona nore o
any sﬂllhsSG,ameetsQn&sIUrelnelaspaetugﬂar@myettdrmmrmwghmm@nem ARB (such as

e.g. gr%é%%ga%)ﬁ glgéhi agsu%SrfI{)yféT%‘fgtg rggq;]er‘?t al psnrﬂ gllantegﬁso %ﬁn&frre%por
chrogelpgicallyestagagsgeknda afl the actimelibgradieots, concur r ent or
chronol ogi cal |y staggered use of the active

ingredients. The present invention further provides a
The pf@en’aioeentiioo alhrthan mnyisiesiamhafmacemiealiqontpbeitim toauseimt the treatment

andlgps/e%mt rq\f non e%%%sth@?g‘n h%aﬁwgggf > g}t%gl?\rsl %r? élggtpo(?l\é ?atty liver

ticu
diseeWAB)LD)ssaldj pimdvanacedtEat ccmaxbosdmnmomptnsnogu ad]ﬂﬁ}#urmlmg)r as defined
Ca R b . of i : i . .
nereiss it B BhFe B ST p R, S AR S B R Ber pove
subsfarres, suchiase. ¢ @ng tohthoes mesiticeddsereingpariicwarhf methasén or
plogﬁﬁ%r} a%oknfglégéd’&h a%%l:% t(%lm saa#axggﬁﬁfocgtl?h%] é%ﬁ rarH re
pharmad:eumally enaptable cardensranditor dilyemés. maceut i cal |y
acceptable carriers and/or diluents. The present

invention further provides a nmethod of treating and/or
The prmehim/e'rgioarﬁty’tr@r ptdvtuiee adhetbad ebtreptingrmnber eravabiingsany of those

dlse?%%ﬁ r?éréu}ﬁatﬁ‘ ﬁér‘f’ 8 nQpﬁonf ﬁ&éryohé'fa\ﬁs(rhv& dﬁ?eaa%g (NAFLD) said
mettsashjapuirising erdeenisﬂeheg EDJ s(lpeattin nqzddat_hbl_;eoa(dawtrwtarlpathuman)patlent)
an eﬁg?tg{e%%%dnrgf ?BFF[H inﬁf‘bit& EBP (%fiﬁea HQ.leFH %?{ion%ﬁy g%&h%?%

, optronally alone or i1n conbination,”such as
combingtiors spelr as elgy serseafaly nsecaiehtjglly ssimmultarsroesiys¢opcurrently or

' I

oGRS SO BT RAERBBLAN, S SLABIGIES Ml acve
substances, such as e.g. any of those mentioned herein, particularly metformin or

pioglitazone or an ARB (such as e.g. telmisartan).

In an embodiment of this invention, non alcoholic fatty liver disease (NAFLD) within the
meaning of this invention includes, without being limited to hepatic steatosis, non-alcoholic

steatohepatitis (NASH) and/or liver fibrosis.

In a special embodiment of this invention, non alcoholic fatty liver disease (NAFLD) within the

meaning of this invention refers to non-alcoholic steatohepatitis (NASH).

In an embodiment of this invention, the therapies of this invention provide improvements in
one or more histopathological features of patients, such as e.g. in portal inflammation,

hepatosteatosis, ballooning degeneration, and/or lobular inflammation.



substances, such as e.g. any of those nentioned
herein, particularly netformn or pioglitazone or an
WARBI(1s1eh as e.g. telmsartan). In an enbodi neet/ER£009/056722
this invention, non alcoholic fatty |liver disease
(NAFLD) within the nmeaning of this invention includes,
W thout being [imted to hepatic steatosis,
non- al cohol i ¢ st eatohepatiti$3¢NASH) and/or |iver
fibrosis. In a special enbodiment of this invention,
non al coholic fatty liver disease (NAFLD) within the
L@, of thi.s inventi r ef .t o _non- hol.i o
A oZe AT hahlt Be rREly S e Sk b Arfi@ Bl FE ingbi veing imited
to, anpwéibs® DP Prhimhiditersaperd®ned hefeirembpyveremt herinpelow, deeferably orally
acmkﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁsi” one or nore histopathol ogi cal features
of “patients, 'such as e.g. in portal inflammtion,
5 hepat ost eat osi s, bal | ooni ng degenerati on, and/or
Ina lfl%ngn%E)dlh‘%fnk ﬁemtdh?&it?)l%p Bpﬂ’-éi mmbﬁbrtlﬁrtrae%énl?é{? I%)F fﬂ% present
neani ng o e present “invention 1 nclude, W'thout
invebigmig ahy MPFPedl inhiitoaofy of t hose DPP-4 inhibitors
fmﬂﬂﬁp¢ioned her ei nabove and herei nbel ow, preferably
ora %y active DPP-4 inhibitors. In a first enbodi nent
di ment DPP-4 inhibitor in the context of
imvention is any DPP-4 inhibitor of
) or formula (11) or formula (I111) or

V)ggﬁrein R1 denotes ([1
%T M- 2-yil) net hyl ,  (qui nazol i n-2-yl ) net hyl ,

oftqui n-6- yl)nethyl,
(4-qethyl-quinazolin-2-y|)nethy|, 2- cyano- benzyl ,
(3-cyano- qui nol i n-2-yl ) net hyl ,
10 (3-cyano- pyridin-2-yl)net hyl,
(4-met hyl -pyrimdin-2-yl)nmethyl, or
or formulg () net hyl - pyri mi di n-2- yl)nmethyl and R2 denotes
3- (R) - am no- piperi di n- 1-yl,

(2- - propyl ) - met hyl am no or
R1.(2- no- propyl ) -nmet hyl am no, or its
DRAar ically acqﬁptable salt.
| )—R2
N\ N

or formula (l1l)

0 =
R1\N)ih(
PP e
O N
.5 | ©oN

or formula (1V)



10

15

20

25

30

In a second enbodi nent (enbodi ment B), a DPP-4
inhibitor in the context of the present invention is a
wRBA4i1ehi bit or sel ected fromthe group consiBCT/RB2009/056722

sitagliptin, vildagliptin, saxagliptin, alogliptin,
(2S)-1-{[2-(5-Methyl -2-phenyl -oxazol -4-yl)-et hyl am no]
-acetyl }-pyrrolidine-2-carbonitrile, (25-1-{[1, 1

, - Di met hyl - 3- (4-pyri di n- 3-yi 14 i dazol - 1-yl ) - propyl ani n
o] acetyl }-pyrrolidine-2- carbonitrile,

(S)-1-((2S,3S,1 1bS>- 2- Ami no-9, 10-di met hoxy- 1

whet r|1 gggﬁﬁ%%?ﬁ 5%%%%;%&58' ug'?rﬁé(twlh@h%a}cr)hrno% P/I&meth¥l ghumoxalln -6-

yI)m(ethB(@nfelthyd}qmpgzahoirZ yl)nmetliyly2-Lydno2sna B) (%eXaﬁo{qumoilmFle)methyl

L e

ymetply) arid RB déndtes _az(Rhamml-glmﬁyrdrreﬂ-|ybll(2’ra®4ry)l-3-n@tr5/-l propyl)-methylamino
or ()| HARSBIRFH liianBe: (25 49)-1-{2-[(3S 1R)-3-(1

or it pHarmacaricbylagdepbleydajtcycl opent yl am no] - acetyl } - 4-
fl uoropyrrolidine-2-carbonitrile,
(R)-2-[6-(3-Am no-piperidin-1-yl)-3-nethyl -2, 4-di oxo-3
In a sdcaidrenulvagti@éntggmbaodictient B), vl RR-AydHibitdr in the context of the present

B PP e e i 54 %, vt
sitagliptim]vilgaghipin, sagaqliptit dagliptizol - 5- yl ) - 10, 1 1- |
(2S)df {[Z-‘?%R/re?rﬁ gﬁ%ﬂftOclx%é&]&%fétﬂylg%ﬁog%c&g@ 9#r g&lrirfég%)ééﬂbiinitrne,

(28)a‘e{£épt-lmh&¢hsda’i (t4 pyReiped-yiimidazhlel ﬁ/l)-psttpy@nbmdfatretyt}-pyrrolidine-2-
carb%ﬁfmgd' ment A), preferred DPP-4 inhibitors are any or

of the follow ng conpounds and their
(S)-pHEB B EUNS)Cahmiposs e piradthaxysiad.# $.7,11b-hexahydro-2H-pyrido[2,1-

. 1- - ety k- qui ) thyl]-3-methyl-7-(2-but
a]lscgﬂ%]{n%ﬁqw)- h%‘%@%&?‘?g@rﬁg_&nﬁpéﬁ?dl n-1 - yl)-xanthine
(3, 3{itumpenyerolidn 200 4((23.83 5 8- (4-épwurpdi|&-22>(|)b4@)‘azln 1-y)pyriolidin-2-
é\la thyr|d|n2yl)methyl] 3-net hyl -7-(2-butyn-1
yI)me (R
(R) - 3-am no-pi peridin-1
(1((3S 4S) 4 amlno 1-(4-(3,3-difluoropyrrolidin-1-yl)-1,3,5-triazin-2-yl)pyrrolidin-3-yl)-5,5-

difluoropiperidin-2-one,
(2S,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-yImethyl)cyclopentylamino]-acetyl}-4-
fluoropyrrolidine-2-carbonitrile,
(R)-2-[6-(3-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yImethyl]-4-
fluoro-benzonitrile, and
5-{(S)-2-[2-((S)-2-Cyano-pyrrolidin-1-yl)-2-oxo-ethylamino]-propyl}-5-(1H-tetrazol-5-y1)-10,11-
dihydro-5H-dibenzo[a,d]cycloheptene-2,8-dicarboxylic acid bis-dimethylamide,

or its pharmaceutically acceptable salt.

Regarding the first embodiment (embodiment A), preferred DPP-4 inhibitors are any or all of

the following compounds and their pharmaceutically acceptable salts:

e 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-piperidin-1-
yl)-xanthine (compare WO 2004/018468, example 2(142)):



yl)-xant hine (conpare WD 2004/ 018468, exanple 2(252)):
1-[ (Quinazolin-2-yl)nmethyl]-3-nethyl-7-(2-butyn-1
WO 200pA8HLY R) - 3- ami no- pi peridin-1 -yl)- xanthi NBCT/EP2009/056722
(compare WD 2004/ 018468, exanple 2(80)):
2- ((R) - 3- Am no- pi peri di n-1- yI) 3 (but-2-yinyl)-5-(4-ne
t hyl - qui nazol i n-2-yl met hyl ) -
di hydro-i m dazo[ 4, 5-d] pyri d-a‘z~"|'>n 4-one (conpare WO
2004/ 050658, exanple 136):

1-[ (4- Met hyl - gui nazol i n= ) met hyl ] - 3- et hyl - 7- ( 2- but
yin-1 -yl)-8-] ani 0- Z2- net hyl propyl ) -
e (co e WD 2006/ 029769, exanpl e

-&-amhlo plp —Ji n- yI) xanthlne

rrp re WO 20q)5/ 085246, exangle 1(30)):

2- Cyano- benzyl ) - 3- net hyl - 7-(2- but yn- 1

) 8- ((R)-3-am no-piperidin-1 -yl)-xanthine (conpare
2005/ 085246, exanple 1(39) %é

. [{[Mlﬂﬁ@hlﬁlw'dlq@ryﬁmwllrﬁ meshyj 24y typ="By B4 f)13-gmine-riraridin-1-

yl)- X & (XJ”}‘RO F&?ﬁ?&?ﬁﬁ%ﬁ%@g%\&%&be/ 029769, exanple

)
2 di n-ﬁ-yﬁhyl] 3-net hyl - 7- (2-butyn-1

)
(3 Cyano- py
<( 3: NoNpi per -1 -yl)- xanthine

( WO 005/ 1985246, le 1(52)):
i i n- thyl]-3-met hyl - 7- (2- but y
N1 ) - &T(RN-3-ali no-p i din-1 yl)-xant hi ne
(conpare WD 2005/ 085246, exangHe 1(81 )):

5 1-[ (4, 6- Di et hyl - pyri ni di n- 2-yl fret hyl ] - 3- net hyl - 7- ( 2-
butyn 1 -yl)-8- ((R) 3-am nopi peridi n- 1 -yl)-xanthine
% mpare WO 2005/ 085246, ex #Z

. {Q@ﬁ%@cgrwwwm W@fWWj(Z‘?UW@ﬂhX) F8-HR)3-a50ipgwineridin-1-yl)-

xanthmte)(c&n&érg)vv@2@0‘4/0@84880@%@&)@2%80))/| )- xanthine
(conpare WO 2005/ 085246, exanple 1(83)):These DPP-4

i nhibitors areodlstln fromstructural ly

conpar abI e i nh b| tors, as they conbine
c Nand g-lasting effect with
oura Ie ar perties, receptor
nd

Ct/LMIty ourabl e/si de-effect profile or
T i ng”"abo unblxpec ed t heraReuti ¢ advant ages or
i mprovenent s when combi ned wi WA, ot her pharmaceuti cal
active substances. Their prepar Ation is disclosed in
10 t he publications nentioned.

e 2-((R)-3-Amino-piperidin-1-yl)-3-(but-2-yinyl)-5-(4-methyl-quinazolin-2-ylmethyl)-3,5-
dihydro-imidazo[4,5-d]pyridazin-4-one (compare WO 2004/050658, example 136):

"

N

)—N

NH

15 o 1-[(4-Methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyin-1-yl)-8-[(2-amino-2-methyl-
propyl)-methylamino]-xanthine (compare WO 2006/029769, example 2(1)):
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A nore preferred DPP-4 inhibitor anong the
abovenenti oned DPP-4 inhibitors of enbodi nent A of

w0 biog/1emeention i s PCT/EP2009/056722
1-[ (4- et hyl - qui nazol i n-2-yl ) et hyl ] -3-net hyl - 7- ( 2- but
yn-1- yl)-8-(3-(R)-am no-pi peridi n-1-yl)-xant hi ne,
particularly the free base thereof (which is also
known as Bl 1356). Regardi ngl® he second enbodi nent
(enbodi nent B), preferred DPP-4 inhibitors are

sel ected from the group i sting of saxagliptin and
alogliptin, an thei[”ﬁﬁ%?ﬂgceutically accept abl e
Unl-ess her i se npted, according to this
\E?#fENis i un erstﬁgd that the definitions
ctive conpounds '{i ncl/ddeng t he DPP-4
I'bftor e i onbld hepé%ﬁégpve and herei nbel ow al so
conprj se their|pharnaceutical|y acceptable salts as
wel | as hydrates, solvates and pol ynorphic forns
thereof. Wth respect to salts, hydrates and
pob%nnrphiq forms thereof, particular reference is
*  AddECyanargidrainuhylynretaylE3matiery dd-udy byt (RMi-emino-piperidin-1-
y|)-x5ﬁt%P\%gtcoﬁwsar%'WQ%B%%é%,%Q&mﬁ@tﬁm% of synthesis for
t he P-4 1 nhibitors according to enbodi nent A of this
i nMention are known to the skilled person.
the DPE- i nhibitors according to
Vrgggﬁ;;ﬁtion can be prepared using
ibed in the literature.
; erivatives of formula (I)
kkg o%(ég\i ne deScribgd in WO 2002/ 068420, WO
047 05/ 0 WD 2006/ 029769 or WD
of which are incorporated
srein. Purine derivatives of?2fornula (11) can be
obt ai ned as described, for exanple, in WO 2004/ 050658
or WD 2005/1 10999, the disclosures of which are
[ orated herein. _Pyrine Lvatiyves. of .formula
¢ AR RRR RS B2 bk B B PR wantnine
(congpeasr i @ 20031088243086nE8 1 63)): WO 2007/ 071738 or WO

008/ 017670, the disclosures of which are incorporated
erein. The preparation of those DPP-4 inhibitors,

i ch arecﬁpeci;nggEy/
N
N
H%N
o~ >N~ N
| NH,

¢ 1-[(4-Methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y}-8-[(S)-(2-amino-propyl)-
methylamino]-xanthine (compare WO 2006/029769, example 2(4)):

| NH

18468 _
06/048427,|the di scl osur

2



menti oned herei nabove, is disclosed in the

publ i cati ons nentioned in connection therewth.
woedogmeriphous crystal nodifications and for mul BET/BP®0D656722

particular DPP-4 inhibitors are disclosed in WO

2007/ 128721 and WO 2007/ 128724, respectively, the

di scl osures of whichare incorporated herein in their

entireties. Formul ations of- particul ar DPP-4

inhibitors with netformn or other conbination

s  PAE-Oparn-pyridine2ghmethgd 3imetREI7-EHANNB 05 BBER)-8aenino-piperidin-1-yl)-

is Iosure i ncor.par d hereininits

Xamg ¥9§2@§$ﬁ %%%hg @ngﬂggh of the dua

Nonbinatlon of Bl 1356 / nmetformn are 2.5/500 nyg,
and 2.5/10 ng, each of which may be
y—once or twice daily, in particular
dai lly. Wi{h respect to enbodi nent B, the nethods
ynt Nési DPR. 4 inhi bitors of enbodi nent B
dg;%étbe i igntific literature and/ or in
[

ts, particularly in those
cited herein. For pharng

tical application in
war m bl ooded vertebrates, particularly humans, the
conpounds of this invention are usually used in
dosages from0.001 to 100 nyg/ kg body wei ght,

5 P+ ef-Ee thlyl-yyriatidio-2tyl e thy ]-8-ghethyh- 7 g @ dutypatgl)-8-({R)-3aminvgsperidin-1-

W Xe5%5%48@%%3@?&@5@%?1%%9%@%@Wiﬁ@ﬂs, oy b
conventi offl caprTers andlor diluents. e g. with corn

conventio

Nt ar § 9glu , mcrocrystalline cellul ose,
hesi n1st arz%gl i nyl pyrrolidone, citric acid,
ta arl Tl er/ et hanol, water/glycerol
i’ Tol"N wat e | yet hyl ene gl ycol, propyl ene
chol cqtylstearyl al c |, carboxymnet hyl cel | ul ose

or fatty subst ances such ag hard fat or suitable
m xtures thereof into conventional galenic
preparations such as plain or coated tablets,

o ddpshDimethpenydaidin-2stissdnd: omethyl-7-<2rbplyai tt\d)-8-6&)-3Faraino-

10 noTEEERICAIEONS ONSALT LLIRE SN .,

herein are t us prep y the skilled person using
pharnaceutlc [y cceptable formul ati on exci pients as
ri he rt | es of such excipients
\\Tﬁ;i? e, tho
H

¢ 1-[(Quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl}-8-((R)-3-amino-piperidin-1-yl)-
xanthine (compare WO 2005/085246, example 1(83)):

O
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being restricted to diluents, binders, carriers,
fillers, lubricants, flow pronpters, crystallisation
wo edoandAamt s, di si ntegrants, solubilizers, col OPEIER20090656722
regul ators, surfactants and enul sifiers. Exanples of
suitabl e diluents for conpounds according to
enbodi nent A include cellul ose powder, calcium
hydr ogen phosphate, erythrit®®; |ow substituted
hydr oxypr opyl cellul ose, mannitol, pregelatinized
Thesd BPEH iohibitybiat@bistir@cdmlpb donodtrusturalptdoendavddrie DERt4inhibitors, as

they c% Léhqisc ﬁteg y@%t aﬂdm uﬁgbﬁ:ﬁné} ﬁeét%&q%fodjrrna%le pharmacological

prop&ertmr m:eptohgede@lg&nam¢=ai favastabie sié-efiect pegjifeesi uimg about unexpected

ther%ée%ﬂggh\?an%qa)e@por?rﬁ%% ?r"nt% eﬁ c% %91% %N{ho(gh r%%?r}‘ilgc%%tlcal active

ccor ncl ude copovi
substarojes| Vlmrrprepmenorors didciogbg i thelaudhnatlmms meotidned.
vi nyl derivates), hydroxypropyl nethylcellul ose (HPMO),
hydr oxypr opyl cel | ul ose (HPC), pol yvinyl pyrrolidon
A moeqvefdone DP R edpdditat ambre thestbaverentmned @Fs4 bdibitocst afd
R | ( ! syl _
emngq{egl?)é c{fgﬂ%/ln@?kdo% |gﬁg 4urrlq {SI’_"| a%mnfzg) }{?)gn Séjhteﬂ‘m ?AZ butyn-1
yl)- 8r(f3€(Rl)rdmlrtmmlner$i"aﬂsdh) mmtmeospdraulddylme el basblteeraeft (Wb is also
d\ng phar maceuti cal formnulations of the DPP-4
knOV% ﬁggf?%% according to enbodi nent A of the invention
are direct tabletting of the active substance in

Reggr?jYa}ﬁﬁﬁe @b&(c;nlt’jr o‘ﬁéﬁ%tiﬁhb% Jn%n{ I§)g :[:])Féféljr&)gDﬁﬁcéﬂ |Hh|8,?(]_r5]r? ‘are selected

A on Wi i ['e excl and subse
frommth& igrnyipwiohkisting ¢faakagliptic apd eimgksptmndnd;thbs'@d:;aemmeutically acceptable
tabletting as well as filmcoating; or packing of
salts . :
powder m xtures or granules into capsules. Suitable
granul ati on methods are wet granulation in the

Unlésg %?\{v\sg nmeﬁegs({ogédﬁé)mﬂisk?Xvefnltigtjl ﬁiisstg%e%%eps'iégdqgét the definitions

ranuf
of the actlve compounds (including the DPP-4 inhibitors) mentioned hereinabove and

hereinbelow also comprise their pharmaceutically acceptable salts as well as hydrates,
solvates and polymorphic forms thereof. With respect to salts, hydrates and polymorphic

forms thereof, particular reference is made to those which are referred to herein.

With respect to embodiment A, the methods of synthesis for the DPP-4 inhibitors according
to embodiment A of this invention are known to the skilled person. Advantageously, the DPP-
4 inhibitors according to embodiment A of this invention can be prepared using synthetic
methods as described in the literature. Thus, for example, purine derivatives of formula (1)
can be obtained as described in WO 2002/068420, WO 2004/018468, WO 2005/085246,
WO 2006/029769 or WO 2006/048427, the disclosures of which are incorporated herein.
Purine derivatives of formula (ll) can be obtained as described, for example, in WO
2004/050658 or WO 2005/110999, the disclosures of which are incorporated herein.

Purine derivatives of formula (lll) and (IV) can be obtained as described, for example, in WO
2006/068163, WO 2007/071738 or WO 2008/017670, the disclosures of which are
incorporated herein. The preparation of those DPP-4 inhibitors, which are specifically
mentioned hereinabove, is disclosed in the publications mentioned in connection therewith.
Polymorphous crystal modifications and formulations of particular DPP-4 inhibitors are
disclosed in WO 2007/128721 and WO 2007/128724, respectively, the disclosures of which
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fluidised bed granulation; or dry granulation (e.qg.
by roller conpaction) with suitable excipients and
waeamsaguent tabl etting or packing into capsul eBCT/ERP1009/056722

details on dosage forns, fornulations and

adm ni stration of DPP-4 inhibitors of this invention,

reference is made to scientific literature and/ or

publ i shed patent documents,-PArticularly to those

cited herein. Wth respect to the first enbodi nment
are ipeorpouditetemereiA)in thelrentiediag d-driyplatand of paetgpular &P Pe4 irhibdors with
et b St By BB IOR SRS oSG ebl f PRSI S Do "
discioserfeef athioh IQInZBrpmgated)hérengn itaedtinatye Mypidatidosadeestesahgths of the dual

r

comB{ngB$rgo# B 1%5& iﬁ%ﬁgﬁn ﬁ%?ee 5%{560 eréiezlr ﬁgé(y g% a%d@S/i@OOﬁ%gggach of
which may be)admrmmterem o&rﬂsz loncasrtwicet daily, it ipadisular thage ddilyus,

e.g. the dosage of 1-[(4-nethylquinazolin-

2-yl)methyl]-3-nmethyl -7-(2-butyn-1-yl)-8-(3-(R)-am no-
Withpiepearat th embedimperid@rthéimethodsens saathesis Bir ErecldP Bddhhipitora pf

. r

embgﬁ g?enrfrg atrg fggcrﬁggd n‘?@e@le fi)flcggerjgﬁré% rgncg/ ac{%e%@ol%@?({%a{?/& A
doctdwag,e)ai'tmuiarlpnreH)msedlt@d dveia. phar maceuti cal conposition

conprising a DPP-4 inhibitor nentioned herein in

enbodi ment A contain the active ingredient in a dosage
For plzargaceiticl appliaa]@)nrirgwaﬁ'r’mbkmded gertedaates cpdrisoulatlydagens, the

’ (

comﬁélfrﬁd% tJ}rﬁ? %(/Br:!'t o[n a‘l‘iﬁg %W %fs%gé@fﬁém?l %dgﬁ%g% nlg?’l;q s)ody
weigh_xamefbraw &10e (D5 anf@, inleant), caSeEi torg timesrepdan ol ibismgurpdse, the
com%t?ids?ﬁetgjﬁ?ﬁ}gﬁdnﬁée ﬁgd &/nﬁgngg(a@g%ﬁﬁét?r?éeas?rﬁégggg%?%o%ted together
with pne\oemdr@hnermpnvmrtlpnaleaglersr\jamdﬂondileem’rat e1gewiéincors tstegeh, ddctose,
gluc%%bg ng%rt%glggﬁ{}@% c8ﬁ{ﬂ9§e }CT}%BP %tésalé%tgarg&é\ﬁﬂ}gl%w’ohd?ne citric acid,
tartafie mbtddwatentwmr/etharml d/we@glyxfertﬁbﬂpater/smrbltchh wategpolyethylene glycol,

prop ﬂ%' ngld ]pgtglrs g/l a[&gﬁﬂbga%mw%lée(ﬂul%ge 89]@&9 ﬁtgs%nc%s s8ch as
hard fat or swtable mixtures thereof into conventional galenic preparations such as plain or

coated tablets, capsules, powders, suspensions or suppositories.

The pharmaceutical compositions according to this invention comprising the DPP-4 inhibitors
as defined herein are thus prepared by the skilled person using pharmaceutically acceptable
formulation excipients as described in the art. Examples of such excipients include, without

being restricted to diluents, binders, carriers, fillers, lubricants, flow promoters, crystallisation

retardants, disintegrants, solubilizers, colorants, pH regulators, surfactants and emulsifiers.

Examples of suitable diluents for compounds according to embodiment A include cellulose
powder, calcium hydrogen phosphate, erythritol, low substituted hydroxypropyl cellulose,

mannitol, pregelatinized starch or xylitol.

Examples of suitable lubricants for compounds according to embodiment A include talc,
polyethyleneglycol, calcium behenate, calcium stearate, hydrogenated castor oil or

magnesium stearate.
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bei ngs, of, for exanple, approximtely 70 kg body

wei ght, nmay be generally fromabout 0.5 ng to about
w@zomri123 or exanpl e from about 10 ng to aboutP@BBPIGY/056722

preferably 20-200 ng, nore preferably 20-100 ng, of

the active noiety per person per day, or from about

0.5 ng to about 20 ngy, preferably 2.5-10 ng, per

person per day, divided prefédably into 1 to 4 single

doses which may, for exanple, be of the sane size.
Exa8plegloé suitablegeinddrs mng:bhwoumdcseiing‘ toremiodimére A ih€lpd@Bopovidone
(copé@{ne\?gatﬁ% %1(; ¥|%;98_\/Aroé1§§% gﬁe}ﬁish LNy IH8I|¥att$§ @Dﬂﬁgyﬁrogw rget%ylcellulose
(HP MG, rtyldta)uypmpyla@jluﬂqs’el(HPcs nodyvadlylpyrrbktond povi@dn egote @atinimpd starch,

clil ' r Qﬁﬂgnded dose of

or IOW?Jbg fu did%%s%%ﬁ"é%”@a gﬁl ated for the active noiety

(free base anhydrate) once daily. Unit dosage

£ e =)

Exaﬁéfeé%%mgépge (E%h{eg%nltsg@* Qa%éﬁﬁfg%%gorgmgﬁg e%‘bgdlpn%% A\fﬁclude corn
star¢Paortargsfosidoo®i t dosage strengths of si tagl [ ptl n (e.g.

per tablet) are 25, 50 and 100 ng. An equi val ent

anmount of sitagliptin phosphate nonohydrate to the
Suitghlé aggithqulsioh pfelpeéng)atsaarrr@nblyttd:ebibenwetim&d thenDP R inhibitors according

I tlons nanmel y, 32.13, 64.25,
to G@E&%@%ﬁﬁgy @% 'T&%ﬂ%g} and 257 ng, respectively.
Aﬂiecl?.at&ettmty)efagescwfe 2bstance blpawgles nixagres piith suiaitde tebédting
ients with renal failure. Typical dosage
3??'%'%@1%3 of the dual conbination of sitagliptin/
) gﬁnfumtimh witarseitdidé bxifipients and sbi¥elubfiinitig wiacuitable wkeipibnts and
be an&n steredlor?| X%%nce or twice daily, in
Steqt‘ﬁn poIEng as W5l 2§ MMACHUSu® r ange of the DPP-4
. pa&uuhg bfqgowdel Ad@lrepor Granbled sHakhysurt ween 10 and 150
ng daily, in particular between 25 and 150 ng, 25 and

100 ng or 25 and 50 ng or 50 and 100 ng daily.
SU|t£taétg'ra¢1ulaabnmeamlse$eof daily or al dosage are 25 30,

¢ E’&F QFaEH'IaBQ” %\"stB%&'tte”Sl!Vl‘?é“'d%" fPS/‘;)"é‘?ﬂﬁW"g(??%dc li’%’ndréﬂ'fng’

. \.5hé_g@géﬁaﬁlt,|bfbr{my be between 25 and 150 ng or between
50 and ng. | n another nore particular aspect, the

. ﬂa‘ﬁls9d§9ﬁﬂfﬂr‘$lﬁt'aﬁsl%n of vildagliptin may be 50 or 100
U] Hg/gl;r H@ﬁree i n%r(ﬂlrér 6mb$‘(§|oﬂ ftH’ |faBQaréa)&l| ?e%s Ws&)%gh‘uent

ay, preferably one or two
tRblettirepertnasking inte 6araesst r engt hs are 50 ngy

For details on dosage forms, formulations and administration of DPP-4 inhibitors of this
invention, reference is made to scientific literature and/ or published patent documents,

particularly to those cited herein.

With respect to the first embodiment (embodiment A), the dosage typically required of the
DPP-4 inhibitors mentioned herein in embodiment A when administered intravenously is

0.1 mg to 10 mg, preferably 0.25 mg to 5 mg, and when administered orally is 0.5 mg to

100 mg, preferably 2.5 mg to 50 mg or 0.5 mg to 10 mg, more preferably 2.5 mg to 10 mg or
1 mg to 5 mg, in each case 1 to 4 times a day. Thus, e.g. the dosage of 1-[(4-methyl-
quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-ylI)-8-(3-(R)-amino-piperidin-1-yl)-xanthine
when administered orally may be 5 mg to 50 mg, 20 mg to 50 mg, 0.5 mgto 10 mg, or 2.5
mg to 10 mg or 1 mg to 5 mg per patient per day.
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or 100 ng vildagliptin. Typical dosage strengths of
the dual conbination of vildagliptin/ nmetformn are
wG08A0712y and 50/ 1000 ngy, each of which may bBCT/EP2009/056722
adm nistered orally once or twice daily, in particular
twice daily. Alogliptin may be adm nistered to a
patient at a daily dose of between 5 ny/day and 250
mg/ day, optionally between 19! ng and 200 ny,
optionally between 10 ng and 150 ng, and optionally
bet ween 10 ng and 100 ng of alogliptin (in each
e e
A dogagé ﬁ?@r% rg&j ogI Iprl]% rﬁ?&e%%ﬁél% éeg(lpr} com%' né;geg bBP-4 inhibitor
menaarm&mmeremhraembaghrrtmet Asedtaimibe adive |bgmd@ne|nraodoslagmar@e of 0.1-
0
100¥n Jfgug%o%l rt%lu%ggc&%x%gay néﬁogﬁ IB(? &HH%I qugna%ll 9?/I)r3h%91yl] 3-
metradhﬁ(mtmtww‘egjl)-Br(3+(R$arfnrr@eplbemm ﬂqr)maothlrm&ra 0.5mg, 1 mg, 2.5 mg, 5
m éﬁ?q §eutical|y acceptabl e salt. Saxagliptin may be
98imniStered to a patient at a daily dose of between
2.5 ng/day and 100 ng/day, optionally between 2.5 ng
S
It wﬁ[}gra?]%gggb d%R%‘trctfelé %%togﬁt o?n%t e?ﬁ%ﬂﬂé%&%ﬂ%v@%n pgqugg gor use in
treatbientrgnd/20pnegent® nmay varyl G.gryyith30e rrgtuamahdlﬁ@gergf toé dlsease or
cal dosage strengths of the
con f%ﬁ% 'ﬁj(ﬁ;%}én}g gé(#ggéregga—%gal iptin/ metformn are
2.5/ 500 ng and 2.5/1000 ng, each of which nmay be
. LY : |
Wlth?’\%g%%t ?ﬁaﬁk%gc%{o‘;%rjg%? diREft n(%rtngb %t%t E? tﬁ%do%&g‘??ﬁﬂ ¥ ibhitfitors
mentiomgdofiereingn embodiment B\Iehe iadminigéreddo ramrhas.dooexalimpje human
: t.or e
beln %e'gf;'ﬁgié}%r”gpqﬂ ec%ubgcl[g 9'0 bsotd‘{ypvoe\‘}:é'fw gyPe 9enera|ly from about 0.5
mg tatabonta350dog ot @(mme f:commbou’g1 (bmg<o @bout@5peng, ;pmfer@bty 20-200 mg,
r Y,
mor& ?Fefgrgﬁly ZB’%%ﬁg%r}eeack}geé mtﬂ?éreeér?%% @ér%b %rﬁ?ggﬁ%&t 0.5 mgto
abomte&Otmg,Lnrafer@blny 6rh0Imgrper pel’Son@e( oAy, dlvpi@dtprefata@M igto5! to 4 single
' t
dos{gk/mclpﬁ{aéf@;é IQ eﬂ'ea(g’?ef% u+ Fﬁgué R?Igéiogé%é %l?e%g'th@ c%m]prlse for
examplecto, r?@y4(b€50075t1®@ $50mnd52QQemgpuf tfeclDRPH4i |th|b|jqr active moiety.
adm nistered orally once- or twice daily (nore

preferentially once-daily), advantageously,
A dosage strength of the DPP-4 inhibitor sitagliptin is usually between 25 and 200 mg of the

active moiety. A recommended dose of sitagliptin is 100 mg calculated for the active moiety
(free base anhydrate) once daily. Unit dosage strengths of sitagliptin free base anhydrate
(active moiety) are 25, 50, 75, 100, 150 and 200 mg. Particular unit dosage strengths of
sitagliptin (e.g. per tablet) are 25, 50 and 100 mg. An equivalent amount of sitagliptin
phosphate monohydrate to the sitagliptin free base anhydrate is used in the pharmaceutical
compositions, namely, 32.13, 64.25, 96.38, 128.5, 192.75, and 257 mg, respectively.
Adjusted dosages of 25 and 50 mg sitagliptin are used for patients with renal failure. Typical
dosage strengths of the dual combination of sitagliptin / metformin are 50/500 mg and
50/1000 mg, each of which may be administered orally once or twice daily, in particular twice

daily.

A dosage range of the DPP-4 inhibitor vildagliptin is usually between 10 and 150 mg daily, in
particular between 25 and 150 mg, 25 and 100 mg or 25 and 50 mg or 50 and 100 mg daily.
Particular examples of daily oral dosage are 25, 30, 35, 45, 50, 55, 60, 80, 100 or 150 mg. In
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adm ni stered at any tinme of day, with or w thout food.
Thus, for exanple, the daily oral anount 5 ng Bl 1356
wa@2m9he71gd ven in a once daily dosing regi men (PCEEPHONS6722
Bl 1356 once daily) or in a twi ce daily dosing reginen
(i.e. 2.5 ng Bl 1356 twice daily), at any tinme of day,
with or wthout food.A particularly preferred DPP-4
i nhibitor to be enphasized w2 hin the nmeaning of this
invention is
a mdre[padicoiat bgpect)ihadaityl admiZistydtiomedtf iyd datiBinmmanpé b@twe2n@dtand 150

mg c{éhe%We n%q/ﬁnogﬁo%ﬁb I%Eg?%e%p%?%g%‘t % ebspé%t) F]h)ead;aﬁly b3inistration of

vildggtipternmygy b&40 oddb@tmgomhebpplickiianef thﬂﬂdcta/evmgfedlent may occur up to

thre%gﬁéggedé&ﬁﬁreygr{bckg%e !)rntv\}%%%pes y} Eﬁh%ﬁ%lr %ogé[%%bs?rteﬁgthg Iare 50 mg

sho ebo- I|ke safe era
or 10§ iy \Alldagllobse'lé/p@fal cm:sage stréngtiys ofBhe dB&Gocabirmtias ot’awldagleptm /

meﬂ%&%ﬁf#@b@%é& aboan%r%% e}eac Iolf W%%hhn 3}{% (ir#lnls ered %rally once or

peu oral
twicd 85i6/, insparicutdrtwier cliaidy. ed VI a the liver and only to a
m nor extent (about < 7% of the adm nistered oral
dose) via the kidney. Bl 1356 is primarily excreted
Aloglipirh@ayg bd adiministeredbo beatiditeat Ardady dose dfbeBreeh3bMg/day and 250

mg/(geM, gh%%}%ﬁ)gbe/t% ﬁ I?S nﬁ%{hey@]hg %%ﬁglﬁl beré{e n 4 %g a{nlg]j 150 mg, and

Ver reasi’ng dose
optidrially betwiekh 1Dinkqaialyd b&0 mg ofi akodliptin (nmhchynsﬁémedwsed oh tigl molecular

welqb?glﬁthgﬂ%ﬁ ?@fotrﬁ f%ﬂ)t '|I&P‘| SThL%B%%JCJﬂC%% Sl l]-rngthat m’]eqy be used

rena f M nat |na
includesbuitane actdinmiteiddo |16mngadt2érmg,a20 _apghmgadd sgf éﬂi mgramlgi()ﬁ) mg of

alognﬁ% J%) atdlgg ﬁ?%@{tﬁ a?rge %o%Qﬁlfs{e"red i fr%'e%gse ‘?c?‘rnpf}ta'seant

reval ence o
phmmnxaﬂﬁmﬁyen@yﬂammsdiabetlc nephropathy As different
met abol i ¢ functional disorders often occur
simul taneously, it is quite often indicated to conbi ne
Saxagliptimbery befadhifittereshio aquatientatpr dailg idpseof lw'twheroiélé mg/day and 100

B D R8s i SRR R e oo
includk, butlﬁ?@ndi Ilrmieldbo 2d&rmpsd ognhd medd 19urtdh ZQMQ 3@ mg 40 mg, 50 mg and

100 ﬁtébﬁts%ggggﬁtlﬁ B&I @a'{laﬁ'}ypléaq rdoE%fe gt?e%@%%tolf e &Ja? gérﬁgrwéﬂon of

tances Se
sax&gtiptm /a’naliﬁgntmerecﬁ 57’660 mgtamﬂl 258 00¢ mgubathasfedsch may be administered

oralGIREEbEAAL A BRUIRT fRERf it | over the bl ood

Ggar 1 eve evel’’ in the bl ood, raise the
HDL I evel in the blood | ower bl ood pressure or are

A spieglgi gﬂﬁgﬂment of the DPP-4 inhibitors of this invention refers to those orally
administered DPP-4 inhibitors which are therapeutically efficacious at low dose levels, e.g. at
oral dose levels < 100 mg or < 70 mg per patient per day, preferably < 50 mg, more
preferably < 30 mg or < 20 mg, even more preferably from 1 mg to 10 mg, particularly from 1
mg to 5 mg (more particularly 5 mg), per patient per day (if required, divided into 1 to 4 single
doses, particularly 1 or 2 single doses, which may be of the same size, preferentially,
administered orally once- or twice daily (more preferentially once-daily), advantageously,
administered at any time of day, with or without food. Thus, for example, the daily oral
amount 5 mg Bl 1356 can be given in a once daily dosing regimen (i.e. 5 mg Bl 1356 once
daily) or in a twice daily dosing regimen (i.e. 2.5 mg Bl 1356 twice daily), at any time of day,

with or without food.
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in the treatnment of atherosclerosis or obesity.
Further, within the nmeaning of this invention,
wo@piwosdbkiy in addition, a DPP-4 inhibitor mayP@BEP2009/056722
conbi ned with one or nore antioxidants and/or
anti-inflamatory agents. Yet further, within the
meani ng of this invention, optionally in addition, a
DPP- 4 inhibitor may be conbisded with one or nore
vascul ar endot helial protective agents. The DPP-4
A partidldriytpoefs rred DFiPeh dibitbotode-enyasistted withisi the usaning of this invention
. i w0 ea l C _
is 1 ggﬁﬁtﬁg%{uﬁﬁ\%éohsnu rg%{@@ 3%&*‘1?@#@&%@9%&5%{3 (gfgragﬁvrq(g]plperldm -1
y-xanthmertelsd knegubs 8| ¢356) b ‘cﬂﬁﬁwxhnbds high plotes cg,A34bi dueation of action,
r n Ve :
and gt RRAne U witiof i kePl O 467 2SRRI 36 Rl F glaceborice
safeemawbleratniltya Wigtbloetdases ot'iqiimw!t e.5 B eS8 atiscmla true once-daily oral
drugt\ﬁ lﬁtjﬂ{q?wg{lorb&%lg&ql%rﬂ@ b2 At H]%rréﬂﬁ%ﬁug %Pal Iaggedlggelg,oél 1356 is
bt ai ned comercial Ty  as
mainhn axom’reé wia tballiveramdasiyt to@rsinor extalyt (bleout ar'ttul lohtheadioynistered oral
| S tel Vv
dos)f PE LSS, AR R PO KRIb R8Pt §fine DG heltatfon ot
135&’|‘nlah1n|nated ia ktnaIkioblewmsiaaswsnlawery%glwyl dyedtime and mth gnggeasing
I e o 1o r f
dosé s%cfiiastttllh%g\/\gﬁglbkle%yr SJ ’3‘% h%eé{ t? m&iﬁﬁqlpé %)é{ eoftéqggéé ?533% or]fthe patients’
renal hcli@ddhalnoassmat ehthlnetnorobf BIH&56 lracoralgieattonosth its low accumulation
e I i i
potch 8 P Y oaderdd richGn REBHE SR B e ERTE o BE Blisn,
popu@stianibat'Risyesihigh areyaleDes kf @eélenarﬁfaxnkéncy BExd djzbetc oéphropathy
anti di abetic conbination partners are netformn;
sul phonyl ureas such as gl i bencl am de, tol butam de,
As differend pnetalotdic figrictipna ididerdegd ofter ooy sigluitbozauslyi e @uitd often
indi éocljo%hg) e J‘ﬁﬁr‘ﬁ%tjc{fld%renrt %BM'A {ﬁ' ﬂﬁe‘s with oneaanother Thus,
Z0 I nedi onés such as rosi
depepndugj o mzdmtloﬁmﬁﬁ%ogdmsrdlag'ooﬂﬁdatrmrevesijtmatrasnt outcomes may be
S i : :
obtaﬁ%ﬁ%{% bgﬁ 49§mbggl’g‘%ecgrtﬂgﬂgﬁ%%&%cﬁ\?ﬁ%lﬁgfamﬁgg c@éorﬁg%ﬁgrghe respective
disoglech sash ase@gbme azmpre annr/agdjbsltms saladtebtmléﬂga‘(mong the other

antl(J:> g@éﬁc%ﬁﬂ%ﬁ/&%ﬁpgﬁﬁglly ggoﬂ%dsglgg%gé tase %&%&%ibﬁ%g%k@?vel or the
lipidilevel blthe)bbpd,daa;eylhegHi;Dd:ée\cdl adbe jblobddnwéeblasdapressure or are indicated
in the treatment of atherosclerosis or obesity. Further, within the meaning of this invention,
optionally in addition, a DPP-4 inhibitor may be combined with one or more antioxidants
and/or anti-inflammatory agents. Yet further, within the meaning of this invention, optionally
in addition, a DPP-4 inhibitor may be combined with one or more vascular endothelial

protective agents.

The DPP-4 inhibitors mentioned above — besides their use in mono-therapy — 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 formulations of the combination partner(s) needed for this may either be
obtained commercially as pharmaceutical compositions or may be formulated by the skilled
man using conventional methods. The active substances which may be obtained

commercially as pharmaceutical compositions are described in numerous places in the prior
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(DGAT) inhibitors; pancreatic beta cell GCRP agonists

such as SMI3- receptor-agonists and GPR1L 19;
wda womBr3 nhi bitors; FGF1L 9 agoni sts or anal ogRPEBEP2009/056722

al phagl ucosi dase bl ockers such as acarbose, voglibose

and mglitol; al pha2-antagonists; insulin and insulin

anal ogues such as human insulin, insulin lispro,

insulin glusilin, r-DNA nsu 241aspart NPH i nsulin,

insulin detemr, insulin zinc suspension and insulin
art, igr exaynple irGhstlisi of druds thatt apppaBepinueley. (M6l "Rote Liste ®" of the federal
asscf%leﬁlgip< é’ﬂg r{:)%zxrrﬁg%ult gael)?'{edﬁja P ]rna@)% gﬁgﬁal&e@%ls%%%% |I§tlijon of
manhfacagdarstlnid)enaﬁcascpog‘esnrlptﬂen drugalkbbgh as it ;' PIBGICTs’ Desk
Reféirgﬁé Ritors such as KGT-1251 ; inhibitors of protein

yrosi ne- phosphat ase; inhibitors of glucose-

6- phosphat ase; fructose-1 , 6-bi sphosphat ase
Exa%%glo?éﬁﬁoﬁaebgg %é&gg%n (prpge?rm%?sr é’ ee}ﬁgtfo%ﬂwu ab%rﬁflureas such as
ghquiotmrpdméoibmtpwdﬂ/ghmemrldmwalzldasgilq@EEP@ﬁbommhd@and)gh;qla2|de

nategmaclj‘%q% r@ﬁlﬁ%%%%glibﬁﬂiee q%%‘%ﬁg( E%)E SI{]ﬂE ow 23818% n’g%“tazon?'i PPAR
gamam ROf#Hatosceoh @ls-rketagisiesegs:PPABngXnﬁlé%Oelsts\M)c@ 8535 268570;

PPAg %grgr%%%%?a Ws)tszﬁgé/g? a%ﬁ%/a %rPqu tgrg%%rgé%‘ﬁ%ggﬁtazar

CoKrraserregu protel ufators
murwllﬁmkanmggPaef | Wmsm@ﬂ/@‘pwwta&ymmase R\Mﬁ‘a(%activators such as

h f_th
ACARTAGRIoB oo BB QBB ke S BIRL SR RRRITD .
acetgitrahsfasmshi(QBADS Bhibibiscydrareatic hetddelli GORBiagonists;such as SMT3-
el DRl PSS T 5 KBTS PEt 38880 fves: e
gluchHkis&hlocBREG 1B As acafta)be,g\mighboslémmglitél; dkpba?edtagbléis’re; insulin

and Pl dueS 45t ASn Ao i, ERNRNEEA Ao SIRiFel Bl
insuB@spart, MifH SGUTR, 2ngufih idbiermor, s1sulivzitic Suspeasineland insulin glargin;

Gaslridhibitd ?% ept@%ﬂgﬁlﬂ &L Samyﬁ% EEL'P@&%%&EF’-SI an%@’u%g such as

antagon eceptor agoni sts ronocrip
Exemrias»ﬁl ageé@mtld@mynatdadﬁﬁ Ihsagllm@é’ te§paghhidbiot elbigluaide; SGLT2-

inhitgtrgfs]; sﬁfcheagsigé;ee??é‘? |r9I|b|f%P gﬂi]bt‘anatgl%ts p%%gyﬁvag%ste ﬂwrplics:)(i)tgressof glucose-
6-phoaphatage; frudnse&bmlsﬂﬁn@pm;am)meometomg ,glypagetn phdsahorylase
mod@%?c%%;?@@cgggp E%ceﬁg)ggn oHl@tsu@%&gggeﬂ%)ﬂ%agﬁ%rbo%ﬁhH%oes(gEPCK)
inhitptorsabypwivate 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
5093330, WO 2004/005281, and WO 2006/041976); glucokinase/regulatory protein
modulators incl. glucokinase activators; glycogen synthase kinase inhibitors; inhibitors of the
SH2-domain-containing inositol 5-phosphatase type 2 (SHIP2) ; IKK inhibitors such as high-
dose salicylate ; JNK1 inhibitors ; protein kinase C-theta inhibitors; beta 3 agonists such as
ritobegron, YM 178, solabegron, talibegron, N-5984, GRC-1087, rafabegron, FMP825;
aldosereductase inhibitors such as AS 3201, zenarestat, fidarestat, epalrestat, ranirestat,
NZ-314, CP-744809, and CT-112; SGLT-1 or SGLT-2 inhibitors; KV 1.3 channel inhibitors;
GPR40 modulators; SCD-1 inhibitors; CCR-2 antagonists; dopamine receptor agonists

(bromocriptine mesylate/Cycloset); and other DPP 1V inhibitors.
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100 nmg to 500 ng or 200 ng to 850 nmg ( 1-3 tines a
day), or about 300 ng to 1000 ng once or tw ce a day,
w@eoodalAayEd-rel ease netformn in doses of aboupC/BP200%056722
to 1000 ng or preferably 500 ng to 1000 ng once or
twi ce a day or about 500 ng to 2000 ng once a day.
Particul ar dosage strengths may be 250, 500, 625, 750,
850 and 1000 ng of netformimhydrochl oride. Anot her
preferred exanple is pioglitazone, usually in a dosage
A preferrabl ewémle 100 angntididbetig,co8binatjon partds ismpetioroen avhdetyis usually
. Rosj, ql | e | Y. gl V. in f 4
avel iR USSRl ey oo R gk i 50 m8 1000 mg
up te25@hgpirer dayudng daranud d@sing regiBend esoch asrede usually in doses of about

I : . . T d f ]
100 100" b 30 AGHEY Y b B8 A0 F18 1 o nce
or tvﬂd;e_r adgy.lvs dgiagec}r@éase&nétfcmmm iB doggs ofcabont tGlomged000 mg or

pref Ia\b??églﬁ%oggologm%8§c?es?r;t\é/%@ Od%sdr 85& ?jo%erﬂg {cggé‘(g)rég once a day.

ay { Ica osage str
Partitulay d@sagé. sireagitis Graydle. 250, b0, £28e75G 868 mall 190Q mgeri matformin

rom2.5 to 10-20 ng once (up to 40 ng divi ded
hydr?\g\nﬁgﬁ(ig'a day (typical dosage strengths are 5 and 10

or extended-rel ease glipizide in doses from5 to

ng) , !
soohly TR 403575 Ehghlnd S0l 4 KPS A9RROF 10 mo 15

30 ms wakhb ynggonoera day. doses from1-2 to 4 ng (up to 8 np)

once a day (typical dosage strengths are 1, 2 and 4

nmg). A dual conbination of glibenclamde/nmetformn is
Rosigtitaadrieyis gisvaly givendo sleses framm 1o 25n@ 6iceo(oc dividiad itwicé oa day (typical

i [ (typi cal dosage strengths are
dos%g%/zé'%g@%éé gég%(ggrql 5/ 500 ng). A dual conbination of
glipizide/metformn is usually given in doses from
. | . C. Y S L.
oy B0 A0 UeLADY &4 L Yo B8 53%0 390 (o i
twice) a day (typical dosage strengths are 1.25, 2.5 and 5 mg), or micronized glibenclamide

in doses from 0.75-3 to 12 mg once (or divided twice) a day (typical dosage strengths are
1.5, 3, 4.5 and 6 mg).

Glipizide is usually given in doses from 2.5 to 10-20 mg once (up to 40 mg divided twice) a
day (typical dosage strengths are 5 and 10 mg), or extended-release glipizide in doses from

5 to 10 mg (up to 20 mg) once a day (typical dosage strengths are 2.5, 5 and 10 mg).

Glimepiride is usually given in doses from 1-2 to 4 mg (up to 8 mg) once a day (typical

dosage strengths are 1, 2 and 4 mg).

A dual combination of glibenclamide/metformin is usually given in doses from 1.25/250 once
daily to 10/1000 mg twice daily (typical dosage strengths are 1.25/250, 2.5/500 and 5/500
mgq).

A dual combination of glipizide/metformin is usually given in doses from 2.5/250 to 10/1000
mg twice daily (typical dosage strengths are 2.5/250, 2.5/500 and 5/500 mg).

A dual combination of glimepiride/metformin is usually given in doses from 1/250 to 4/1000

mg twice daily.
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A dual conbination of glinmepiride/nmetformn is usually
given in doses from1/250 to 4/1000 ng twice daily. A
wale@b/1eaedi nati on of rosiglitazone/ gli nepiri dePCBEP2009/056722

usually given in doses from4/1 once or twice daily to
4/2 ng twice daily (typical dosage strengths are 4/1 ,
4/ 2, 4/4, 8/2 and 8/ 4 ng). A dual conbination of
pi oglitazone/glinepiride i s2Bually given in doses
from30/2 to 30/4 ng once daily (typical dosage

A dust cmk}jhhltk)na)feoﬁ@ﬁdlzoaa@limﬁbidide@)usuAlI)dgiadan naitsesn &bmaii! ohce or

twicéﬁgi' 492"‘@%?%%‘9& mj? t% bl a3 e“s"? o éthl C;eﬂggggd&zeg/zfanar@ﬂr mg).
A dust cm@hﬂ@nmfero@r&@@ne/@llrﬁél&rdws 560gIly 2IVEDOD dam}k fimM. 002 to 30/4 mg

oncgggrlgl (ﬁ)p%lawjos%ggg grgii[hsogﬁ‘e?gwgér%?%%{%%oﬁne/ met f or mn i S

gl ven©rn ce or twice daily
A duabcdrﬁbrﬁafbnrxg rodiglitazndamdtipribinyie usally gosadredetesdngt iS00 to 4/1000

mg tﬁ)ﬁ]cgeucfaﬁg ?tg@cgr“o[% @é ?t?&gﬁ%)eadfaﬁn%gg?/‘%oé “J/E’&f '&Yr‘o%ea%d 41000 mg).

cretagogue
A duhbs@sbihatgm & @idgbtaz @fe/megtfounti isnesakiy divgn mcdogéﬁfrmg/ 1(599@(10 once or

wic YELER BB Tt SRR 5 o Q8RR B0 o g mo)

with neals (up to 16 ng/day, typical dosage strengt hs

The Abf- sgipﬁ()n%lér%rgrgr} IrﬁTg%Cre g&%ﬁe&aﬁ%ﬂﬂo@% lrg |ven in doses from 60 to

repa ornmni le’in estr gths
120 ofg \&mrsm@akaniuip &Y &80mgigay . Agricd) dseagesstmgﬂdslaye 60 aed 12@1 mg);
f i : o) , :
repa%@r‘? i8S | Jsglgf S)ngen rnlog)%e gwa(}r.é; toggﬁ'!géﬂ{hgrﬁgalg 6%) %g 1)%9418/%% typical
dosagegﬂtrehgihsraase 0Ssudlahy 2gng')eA dunl mmirsationcorﬁr@@gtimjdel@@tfn@nin is

avarrg'b enﬁggg%%; s(t}éﬁg&%d,%q%oﬂ%/ g§y8 pical dosage strengths

of conbi nati on
partners that | ower the I|p|d Ievel in the blood are

Acarlf)"g?e %C{ﬁ% @P{;: &fﬂ Jo@?g F%)rh(%st SH6 Er%qg\fmﬂn%@ E&Ec{ ﬁQo mg/da& typical

ALY Vast a ovasta Puva
dosagssijmeasthatarmZS fa0amalt X s Miglgol hiemfalljoglaerern doses from 25 to 100

o LFRGHRIG Fra ALl e 9B e 51 9518 A1 G Wo)

M EOCPRTE Bt d and
derrvatrves t hereof such as aci pi nox; PPAR-al pha

Exar%g%g'o‘%gmbrﬁgﬁﬁﬁ%tefse@gﬂgw Fl’?rellr .'&*?é&?eir nqrrg b%f R@AQFHN&COA_

coenzyne ero ac ran erase
reduzta:selnhll@ﬂ@rs srmrasmnm&lranrmwe/astamol losastatl, fllu\mtatlpt pramastatin and

rosubggam;tﬁ&[a?essé‘h%n a@%e@&f?otratgj #%Ihofibrate, clofibrate, gemfibrozil, etofibrate and
etofyllinclofibrate; nicotinic acid and the derivatives thereof such as acipimox; PPAR-alpha
agonists; PPAR-delta agonists; inhibitors of acyl-coenzyme A:cholesterolacyltransferase
(ACAT; EC 2.3.1.26) such as avasimibe; cholesterol resorption inhibitors such as ezetimib;
substances that bind to bile acid, such as cholestyramine, colestipol and colesevelam;
inhibitors of bile acid transport; HDL modulating active substances such as D4F, reverse
D4F, LXR modulating active substances and FXR modulating active substances; CETP
inhibitors such as torcetrapib, JTT-705/dalcetrapib, anacetrapib or compound 12 from WO
2007/005572; LDL receptor modulators; and ApoB100 antisense RNA.

A dosage of the partner drug atorvastatin is usually from 1 mg to 40 mg or 10 mg to 80 mg

once a day
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substances that bind to bile acid, such as

chol estyram ne, col estipol and col esevelam inhibitors
w@boobitha2saci d transport; HDL nodul ati ng acti vePCT/EP2009/056722

subst ances such as D4F, reverse D4F, LXR nodul ating

active substances and FXR nodul ati ng active

subst ances; CETP inhibitors such as torcetrapib,

JTT- 705/ dal cetrapi b, anacett@pib or conpound 12 from

WD 2007/ 005572; LDL receptor nodul ators; and ApoBI OO
Exa@ples ©f nsrebiRbifon parthessit)et lowvet thleoppressiee ads bigta-blockers such as

atengfs)?,rb\{s%g}o%l,i gelié%lcg(rlr‘{gtlolpyolgl raﬁg]c%rv ilotl'odilflrgti&gsu% a%o mg to

ny once’ a daybxanpl'es of conBi nation partners that

hydroohierottiszide chioeslinonexinamidestusedsimidk eirstasdehtoaasemide,

s PR oIt S lovod oAl U3 05D S g llpeers suen o

amiaigios tréfedidor, nikepdipindenisddipios evitateiping fetdinined dcidipine,

e R e, O AT BB ace

inhitaitotsoslicpiaseamipit, ésin pritesilazs il eitiapiin eaptoprd oéraiqpirin denazepril,

periﬁn}%)ﬁ)ﬁrd?dswogﬁr arIdetlra %b%l nf’?as l/\)%ﬁ 'ag!a%igfee’nsilan’r%egﬁtg} gb&%rs (ARBSs)
pI ne, e, hil'vadiprne, pant |

i Sradipi vera
suclgad lebpiaarntdn, gacdesiattan, avasarta@ESartah) idesertgn, slrodsagisin and eprosartan.
ram pril, lisinopril, cilazapril, quinapril,
captopril, enalapril, benazepril, perindopril,

A ddsegé nbipeipartaerdirug tetrdishdan islusually freeh PO axg riifi0ot@ns4hmigito 160
mg ;5eer°d§ tor bl ockers (ARBs) such as telmsartan,

candesartan, val sartan, |osartan, irbesartan,

ol mesartan and eprosartan. A dosage of the partner

j.salk i r )
=il of Btk B W8 kol B ol kB30l B flblestery
Estenfirarisfar meotemq €ETR inHblitotse indibitors af edtthelid lipase; regulators of ABC1;
rvl ., E r far t e 1P) | Y Bhi.bi ;
e SF LB Y g PRI AR pPARLEI A TR LA geguiotr.
and sXpddnea teatirageasieshs exir$diat andiganasta corRRARatiel af apolipoprotein
Al agoni sts; LXRal pha/beta regul ators, and substances

"that increase the expression and/or plasm
concentration of apolipoprotein A-I. Exanples of

ExaliBIRIPEIH ORI SAMFER oPlhe ABhE AR BBy O SBERIrhieA" ©
tetrahydrolipstatin (orlistat); alizyme; dexfenfluramine; axokine; cannabinoid receptor 1
antagonists such as the CB1 antagonist rimonobant; MCH-1 receptor antagonists; MC4
receptor agonists; NPY5 as well as NPY2 antagonists; beta3-AR agonists such as SB-
418790 and AD-9677; 5HT2c receptor agonists such as APD 356; myostatin inhibitors;
Acrp30 and adiponectin; steroyl CoA desaturase (SCD1) inhibitors; fatty acid synthase (FAS)
inhibitors; CCK receptor agonists; Ghrelin receptor modulators; Pyy 3-36; orexin receptor

antagonists; and tesofensine.

Examples of combination partners for the treatment of atherosclerosis are phospholipase A2
inhibitors; inhibitors of tyrosine-kinases (50 mg to 600 mg) such as PDGF-receptor-kinase
(cf. EP-A-564409, WO 98/35958, US 5093330, WO 2004/005281, and WO 2006/041976);
oxLDL antibodies and oxLDL vaccines; apoA-1 Milano; ASA; and VCAM-1 inhibitors.

Examples of antioxidant combination partners are selenium, betaine, vitamin C, vitamin E

and beta carotene.



10

15

20

25

30

tetrahydrolipstatin (orlistat); alizyne;

dexfenfl uram ne; axoki ne; cannabinoid receptor 1
waedagerest s such as the CBl ant agoni st ri nDNOREITEP2009/056722

MCH 1 receptor antagonists; M4 receptor agonists;

NPY5 as well as NPY2 ant agonists; beta3-AR agonists

such as SB- 418790 and AD-9677; 5HT2c receptor

agoni sts such as APD 356; my&%tatin inhibitors; Acrp30

and adi ponectin; steroyl CoA desaturase (SCDl)

inhibitors; fatty acid synthase (FAS) inhibitors; CCK

I tQr I Sts: el 1,n e . I ;
An SRR Qo A Blrine G il SBLRE RREaR AR arpler exampe of
an aBjiénflahesatody cootdiatiat perngras & REIEs4 fnbibitbheuth esegetetoroifast,

on RELSESIECR 2 B RIIRIEL LRy NN o1 2 i
yllpraparRDGEGid ¢ @fteispéciesadisclosdd in EFS 733854080 2004983390385 7459451

2004/ 005281 , and WD 2006/ 041976) ;
andomggﬁgﬁ% I'és and oxLDL vacci nes; apoA-1 M ano;

ASA; and VCAM 1 inhibitors. Exanples of antioxidant
0] . e . .Mt n
Ao TR AR BoR B Rt i LB BB lofras o0
(3S)emfluoro13¢ ({[caRYed-ispgrop wirh({ Triadd wmolipg)-4 ifedinyds o-5-
: i f i ne; I L .
sod ket a238baRbn gt BOR (6. Mt Bperizs gispppegin WO
2005/621 flictamd/or YW@ 12086/0809R7)t et omi | ast, roflum | ast, or
3-[7-ethyl -2-(met hoxymet hyl ) -4-(5-nmethyl -3-pyridinyl)p
yrrolo[1 , 2-b] pyridazin-3- yl]propanoic acid (or other
An expapleesf adiasclilasatiotreliaiPratesBasaent¥® 22PDB/S06/BhEN, suds as e.g.

- 9 / 12 0] . fur %R f. :
sﬂdeﬁ%ﬁlaﬁ%ﬁgrﬁéﬁgpg{?ﬁéﬁlr ggogé%)rteé(é%@&%f’é Ya%c%lgﬁé%og)asé II ;?ro%ctlve agent is
a nitripbkide dongr. such as e. g.

(3S)-5-fluoro-3-({[ (5R) -5-isopropyl -3-(1-isoqui nol i nyl
) -4, 5-di hydro- 5-
Furtherowidlzioltlyd ineamibg nf/thjsanvantiod,-aptiopaiytimadditora @i PR-grinhibitor may be

: i ' in. / a N
conBBEIaBRE8 o ELCE B DS PR SBASY al ivr
(inclpdiog exversilde ag el as srrevePidite Mhibitordofttoe gasguic H+&s-ATBase), for

I fi ' fLl; e
e e, FUHERA A, S PSSO B P
A particularly preferred DPP-4 inhibitor to be emphasized within the meaning of this invention
is 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-piperidin-1-

yh)-xanthine free base (also known as Bl 1356).

The present invention is not to be limited in scope by the specific embodiments described
herein. Various modifications of the invention in addition to those described herein may
become apparent to those skilled in the art from the present disclosure. Such modifications

are intended to fall within the scope of the appended claims.
All patent applications cited herein are hereby incorporated by reference in their entireties.

Further embodiments, features and advantages of the present invention may become

apparent from the following examples. The following examples serve to further illustrate, by



a nitric oxide donor. Further, within the neaning of
this invention, optionally in addition, a DPP-4
wo pdwvhities nmay be conbined with one or nore COMEREPR2009/056722

gastrin agoni sts, such as e.g. proton punp inhibitors
(including reversible as well as irreversible
inhibitors of the gastric Ht/ K+- ATPase), for exanple
omepr azol e, esoneprazol e, pa#@oprazol e, rabeprazole or
| ansoprazole. A particularly preferred DPP-4 inhibitor

waytob exsm@eptha priza@plesvot thie nviehdomwiimiuh gestrictin@itsandiaraéntaidan the

und r_gtlaagfi_nﬁ,é){ H]e |n\ael51|t|cr)]ré£)%ﬁ are th ccrrbstru?ciqse}? ]a-”@'tat'(%qqyl 7- ( 2- but
yn-1 -yI)-8 (3-(R) -am no-piperidin-1 - yl)-xanthine
free base (also known as Bl 1356). The present
invention is not to be limted in scope by the
speci fic enbodi nents descri bed herein. Various
nodi fications of the invention in addition to those
descri bed herein may becone apparent to those skilled
in the art fromthe present disclosure. Such
nodi fications are intended to fall within the scope of
t he appended clains. Al patent applications cited
herein are hereby incorporated by reference in their
entireties. Further enbodi nents, features and
advant ages of the present invention nay becone
apparent fromthe foll ow ng exanples. The foll ow ng
exanpl es serve to further illustrate, byway of
exanple, the principles of the invention w thout
restricting it, and/or to aid in the understandi ng of
the invention but are not construed as a
i mtation. Exanpl es Experinental nodels for |iver
steatosis in rodents Animals and special diets a)
Femal e db/db mice [ C57BLKS/ Bom db/ db; Charl es-Ri ver
Germany], aged 6-7 weeks at start are treated 8 weeks
with the DPP-4 inhibitor. Animals are kept in groups
of 5-6 mce in Makrolon(r) cages with free access to
food and tap water. The roomis nmaintained as foll ows:
dark light rhythm[6 a.m to 6 p.m light], room
tenperature 22 2 C, relative humdity 50 10 %
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The DPP-4 inhibitor is suspended in 0.5 % [w V]
natrosol. Single daily oral adm nistrations of 3
worguokagdd2of the DPP-4 inhibitor in a vol ume of PEI/RPI0RY056722
by gavage are perforned. Control animals receive 0.5 %
[Wv] natrosol, also in a volune of 5 m/kg. At the
end of the treatnent period [8 weeks after treatnent
start] aninmals are dissect @nd |iver biopsies taken.
b) Male ZDF rats (ZDF/ Crl-leprfa) , age 8-10 weeks at
Exasipdest are treated daily with the DPP-4 inhibitor for
35 days in a dose of 3 ng/kg /d. The application
volune is 3 m/kg natrosol. Animal (n=8-10) are houses
Expenmenta) ineodeds) b livéh steabasis irsrodents ai ned as f ol | ows:
dark light rhythm[6 a.m to 6 p.m light], room
tenperature 22 2 C, relative humdity 50 10 % c)
Anibalstandshecel didteat osi s: Mal e C57BL/ 6 mi ce [ C57BL/ 6NC]

) PRI pfo e TS ks Eih/ce iy RRET Gt 3pfy 67 weeks at
startRes ¢@ate Gliveels witle theBpRiRghvinitikitor USAImatt anetkiepyini groteeof 5-6 mice in
Makf'cg(g @Déaﬁ]%s %ﬁl??' ar A< E%gg{osfo{)g Sﬁ& Ya &&gﬁ-@gqcon Enaﬂ‘nqalned 88 follows:

nder- contr I'ONS an

darkdight rhytght [& bym hto§ §.ra. lightl, soémptempetatgyet 22 +Bn?@raﬂe19t|ve humidity
50+ﬁ)0§| ve the high fat diet for 7 weeks before treatnent
Thereafter, animals are treated with the DPP-4

The IDHR-Biithiitot & sbspérﬁheaighk)g% % [W\Z]IriayrosduSingBdﬂdy bral @dmirfiétrations of

3 m3RA/ e EIress Meihifon il Ry 655 A G SFsihba A4° pPOufred. Contr
anins€raceive \0esl % [Wv]fnatrbshﬂgalﬁmml ygdleme d))‘ ghﬂmgi Adﬂhleeadg of the treatment
, t L N
peridd By oL eER P e als Biar LR PoprEy e
a MCD (nethionine and cholin deficient diet) (Research
d.t ad.ljhi. :
o) MBS G0 B DO REE N aetbhn Wisb el o St fved dolh Wi e P-4

inhitoe fdresb tim inod lfase @f Stmgyi/agTiee épmeekorq valumet is ri2mitkgl natrosol.
er od. Then

Anindi St &b} R (Rt R gl e o isafBiiad e fows: dark lignt

rhytifrd 36 amt.ite1e paA digh€iClooRBtemPBrad@ei22c: 2F @, reRbGORliNiddy 80 deld %.
into groups (8-10 m ce/group) andare treated for 5
weeks as follows: group 1 (normal), fed normal diet

c) Ddtuindyedd sledtokld: Phalé MBﬂBLYEﬁHi%fP@WBL%M@PSdehN@Qg/ Charles River,
Ger%g& rage}; %,Féj \E/ﬁgal\é%% f%lt gitet %1%%9¥,egd°2lkgél oq fatug 2:4)’1 kcal"/eg, esearch diets,
New Brunswick, USA] starting in the age of 9 weeks. Animals receive chow and water ad
libitum. They are kept under controlled conditions and dark light rhythm [6 a.m. to 6 p.m.
light]. Animals receive the high fat diet for 7 weeks before treatment start. Thereafter,
animals are treated with the DPP-4 inhibitor (0.1 -10 mg/kg/d orally, suspended in 0.5 %
natrosol or vehicle for 6 weeks once daily). Animals are sacrificed following an overnight fast

and livers are removed for further analysis.

d) MCD induced steatosis: Male C57BL/6 mice [C57BL/6NC] supplied by Charles River,
Germany] are allowed to normal diet or a MCD (methionine and cholin deficient diet)
(Research Diets, New Brunswick, USA) and tap water ad libitum throughout the experimental
period. At first, all mice are fed the normal diet during a 1-week quarantine and acclimation
period. Then, at 9 weeks of age, mice displaying no abnormal findings at the end of the

quarantine and acclimation period are randomly divided into groups (8-10 mice/group) and
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DPP-4 inhibitor (3 ng/kg/day). At the end of the
experinmental period, blood sanples are collected from
wWo b@oti&ilks vein of the mce and the |ivers are PCI/EP2009/056722
col l ected. Histological analysis of inflammtion and
fibrosis are perforned |ike under necropsy and
hi st ol ogy. Detection of liver triglyceride content
Sanpl es for hepatic triglycedldes neasurenent are
generated by honogenizing a liver lobe in lysis buffer
are (ré)até@/(fqmﬂ w@eky,eisl’fylllcms gfoupri @eoyalptidenort il gietplub vEBIBIE)(D.5% [wiv]

”a”%?"@vﬁ ously %L:{tCSB"ﬁQﬁ?% E@%ﬁg} BlY '?T P’gh'lc fgs{%“hl t erOSMé% diet plus the
DP%IlmmWGng?mmgékg/da}t)l At tﬂmm@aﬁltlzeabxpmlma&aim@ldabbod samples are
coIIec![JedJ[ P ?alle\?én f ?thp I%%r taerg r&ﬁ? 0t l:ﬁl]gtglogﬁél analysis of

© &hd or €s 'a
IanaUEEmHtIDn fang didradisiane aerféi@ﬁﬂrl;kmunfrérmesrmmy aat aistology.
collected for further analysis. Triglyceride content
I's measured using the Sigma serumtriglyceride kit
DetécHiopnaf livéRtrigl péerideNamteptsy and hi st ol ogy Necropsy S

San} %rsffghﬁggatfggr@?%%fdgé g %ue?ngl [ %,}gneréafnb %? ggorgg?lrzbng a liver lobe

in lyisist mﬁeﬂlotﬁﬂl&po&e&.}@mmnOretn@fdyld,thetB](Wg?na cserzsa&y]o..ommedapi, 1mM
EDTA o}éﬁrﬂt Tﬁeelwq‘f??s@e”ig ol k& H) h%af‘ed% | pﬁ@"re‘?%‘?mn to 95°C.

ut'i m Cct 0S¢ Li Ver 0SiS IS
Foll@ving izt Euildblhomﬂgelmzartd)nseamplqslane ifaréterr oedoesbyd Lisightthe MP Biotech

(Fas r%r %?%ﬁglpq£h9a§d o%ﬁ %58? gj §<Qgg)%/esgﬁ%rlgsnaarggﬁenogen(fﬁfﬂsgd 2min at

ar are
300®rpfri é’hfmstjpemptaat B mmtqwmﬂfumm|amelyy|ssfmglyﬂdar|(js evrtent ig measured

usmg'ﬁge épg?%yse'f@rﬁ tr];]ga){ce?ﬁ@ Q@(@&?Snﬁq $6ere 1 = no changes

A)o "liver tissues
affected) Score 3 = mld changes (5 -15 % of I|iver
ti ssue affected) Score 4 = noderate changes (15 - 25 %

N ' h ~affected) Score 5 = severe changes (>
ecg(gpé%%ﬁll%ver i ssue affected)

Necropsy is performed in ad libitum fed animals. Animals are anesthetized with 3 %
isoflurane / oxygen [Isoba®, batch J10417, Essex Pharma GmbH, 81737, Germany]. The
liver is removed and fixed in 4 % paraformaldhyd solution for later microscopic. Liver lipidosis
is evaluated blinded and semi-quantitatively by light microscopy. The slides are blindly
examinated on coded slides and all parameters (e.g. steatosis, inflammation) are semi-

quantitatively scored (severity index) by the following scheme:

Score 1 = no changes

Score 2 = minimal changes (< 5 % of liver tissues affected)
Score 3 = mild changes (5 -15 % of liver tissue affected)

Score 4 = moderate changes (15 — 25 % of liver tissue affected)

Score 5 = severe changes (> 25 % of liver tissue affected)

Determination of liver steatosis by means of NMR spectroscopy

For the in vivo measurement of liver lipid content by NMR spectroscopy, C57BL/6 mice with
diet-induced steatosis are anesthetised by continuous inhalation of 2 % isoflurane in a
N,0O:0,, (70:30, v:v) gas mixture. NMR measurements are performed on a Bruker BioSpec

47/40 scanner (Bruker BioSpin, Ettlingen, Germany) equipped with a BGA12 gradient coil
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Determ nation of |iver steatosis by neans of NWR
spectroscopy For the in vivo neasurenent of |iver

wo p@od4ent ent by NVR spectroscopy, C57BL/ 6 m BET/BP1009/056722
di et-i nduced steatosis are anesthetised by continuous
i nhal ation of 2 %isoflurane in a N2O 2, (70:30, v:v)
gas m xture. NVR neasurenents are perforned on a
Bruker Bi oSpec 47/40 scanner (Bruker Bi oSpin,
Ettlingen, Germany) equipped with a BGA12 gradi ent
coilsystem A volune coil is used for excitation, a
surface coil for signal reception. For anatom cal
orientation a pilot scan copggising horizontal and
axial MR imges is acquired Ljsing a gradient-echo

sya‘?&h S&‘ v&ﬁr% %Bﬁﬁ. u\é'le& rb E!i‘&taﬁ&‘n | ealrfa,r%r%r ?ecef:ﬁﬁnlﬁgf

vi ew 45x45
an%tpm@el erﬁnatdﬁ'éé@"af spen WPW%F?I'&"R%‘thI’f@' ﬁi‘h 'B‘Fgé%'aﬁcq”'fed
usifg YQ¥RlierRbchdpiisesdqubMid withBikhe Xallowind)parangtb@c TR 188 mshTE 3.5 ms,

ki e BB ek e B 8 e RSB tor .o
vostqtiptecest (YOI, Bx3xBeanl) ieplasyest theost upitia! pert of thééver. Liver lipids in
thel P! é?@”n%g@%& ggﬂl\ﬁ( §pec?85659? QsiiE a PHESH sdfuendi! i@afaré%BIved

aver ages F resol ution 1024 gtzpl oin E Q%
sp%m@sw) yistetne fQlowina nasametATre MR 1QPP {nsaV B 2P S aunBe Rl gyerages
32 pagieh eRolufidbotiEls duya SoiMé. Biita wensaimyzed Lsing thenmimmerdially @Jailable

besi ' h
s 1F Bager cUee s o PRI O 671 1556 DI o mice

2 nonths on high fat diet (liver fat day 29 foll ow ng
In %ﬁlﬁl@btﬂ@&gl ;f%ﬁ:ﬁtsgco abol.:ré @diét‘?nd@b@ogés‘&? nflcd T BfovitRg FisOis are

Iver fat day 2 1 foll ow ng
obfanegifort1PE®nt rol ): Figure 2 The effect on fatty liver

di seases of the DPP-4 inhibitors of this invention can

o2 bl IR R R

her ei nbel ow. The effect on various fornms of fibrosis
can be studied via the follow ng detection nethods:
Met hods for detection of fibrosis Quantitative
measurenents of specific mRNAs by RT-PCR After

di sruption and honogeni zation in lysis buffer

approxi matively 50 ng snap frozen tissue,total RNA is
i solated using a RNeasy Mni-kit (Q agen, Germany).
Transcripts for collagen

SUBSTITUTE SHEET (RULE 26)



type | , TGF-bl, procollagen al(l), TIMP-1 (tissue
inhibitor of matrix netall oproteinases-1) ,
woreaoaltdaps ot eases 1, 2, 3, 8, 9, 13 (MW-1 , MEFERP2009/056722
MWP- 3, MWP-8, MW-9, MW-13), PDGF-b receptor and
a-snooth nuscle cell actin are anal ysed via TQ PCR and
normal i zed to GAPDH nRNA. Sirius red staining of
coll agen Sections 5 mmthick fromformalin fixed,
paraffin enbedded ti ssue are prepared and are stained
with Sirius red (saturated picric acid in distillated
wat er containing 0.1% (wv) Sirius red F3B (BDH
Chemicals, UK) to allow visugdisation of liver
fibrosis. Al sanples froma series of experinents are
stai ned sinultaneously and evaluated in a blinded
fashi on. Necropsy and hi stol ogy Necropsy is perforned
inad libitumfed animals. Aninmals are anestheti zed
with 3 %isoflurane / oxygen [Isoba(r), batch J10417,

DI S 2 ex rﬁ’n'%ﬁ{pﬁ gn %’?’at) c?%t ( veF ga?%agg? gclrl]lawuﬁg ?reg{nge%@g rgt)lui)"lelbure 2

parafornaldhyd solution for later mcroscopic.

Fi brosis is evaluated blinded and sem -quantitatively
by I'ight m croscopy. The slides are blindly exam nated
on coded slides and all paraneters are

sem -quantitatively scored (severity index) by the
foll ow ng scheme 1. Score O = no fibrosis Score 1 =
sonme portal tracts expanded Score 2 = nost portal
tracts expanded Score 3 = npbst portal tracts expended,
+/- links Score 4 = marked bridging (P-P and P-C
l'inks) Score 5 = marked bridgi ng, occasional nodul es
(inconplete cirrhosis) Score 6 = cirrhosis, probably
or definite

15

20

25

The effect on fatty liver diseases of the DPP-4 inhibitors of this invention can be tested in the
models given herein and/or studied and detected by the methods described hereinabove and
hereinhelow. The effect on various forms of fibrosis can be studied via the following detection
methods:

Methods for detection of fibrosis

Quantitative measurements of specific mRNAs by RT-PCR
After disruption and homogenization in lysis buffer approximatively 50 mg snap frozen tissue,

SUBSTITUTE SHEET (RULE 26)
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1) Ishak etal. J Hepatol 22: 696, 1995 Determ nation
of fibrosis by neans of Magnetic Resonance
wb@stionemphy Fi brosis is associated w th i ncrBeBEP2009/056722
stiffness and viscosity of the tissue. The
vi scoel astic properties of living tissue can be
assessed with Magnetic Resonance El astography (MRE) by
measuring the propagation of34ow frequency nechani cal
shear waves through the tissue. The propagation of the
totalRidais ivalated usiigwe BNeadsyAdidi-kiy/(Qiagen, Geasamg. Mags@ipiscior collagen
c [ r.o i r
oo L Ran caiooprad e B e E0oRA AT RefiufBhases-n.
metdhopaiteases dl 253, BB eE3 (MIVE-15 VA2t MMP-8REVEas MMP-9, MMP-13),

L ET ti he t [ f IS a :
POQih SRR SBb Rt e Bhab B3l AP LaB R0 Sr Dho v ER g Hpgmatizec
to G§e&Dth mRAdar d of bi opsy2. 2) Sal aneh et al. J. Magn.

Reson, | maging 26: 956, 2007 Effect on body weight:
Figure 3Cains 1. A DPP-4 inhibitor either, in a first
Siriusred diamarg of(ceffigsdi ment A), of forrmula (1) or of

F or.mul , r . la (
secl 5 S il B L B2 e g Bled 641 el are am v
staineguwvitra3ioius me@ {satYrateti tpjdric daiflinndistidlaied-\@atery tQmiaitingl0.1% (w/v) Sirius
= |~ QL hine 2- et hyl,. 2- -benzy
red {48 THERY LR D8 s IRfltqtor e AT IERGHE M sempls rom -
serigsdflexpérimends bxd stpiped sintiltan@susly) aret éwaluatastin a blinded fashion.
(4,6-dinethyl-pyrimdin-2- yl)nmethyl and R2 denotes
3-(R)-am no-pi peridin-1-yl, (2-am no-2-nethyl-propyl)-
Necropsighdhistobogyr  ( 2- (S) - am no- propyl ) - net hyl am no, or

Necg)&g%%ﬁ??ée%ﬁﬁg%rg 2%&%%@?@?85 a&!irﬁa@?'&nimﬁé ’argnar?esf‘nee‘ﬁggod with 3 %
isoflurane / oxygen [Isoba®, batch J10417, Essex Pharma GmbH, 81737, Germany]. The
organs (liver, kidney, lung, etc.) are removed and fixed in 4 % paraformaldhyd solution for
later microscopic. Fibrosis is evaluated blinded and semi-quantitatively by light microscopy.
The slides are blindly examinated on coded slides and all parameters are semi-quantitatively

scored (severity index) by the following scheme:

Score 0 = no fibrosis

Score 1 = some portal tracts expanded

Score 2 = most portal tracts expanded

Score 3 = most portal tracts expended, +/- links

Score 4 = marked bridging (P-P and P-C links)

Score 5 = marked bridging, occasional nodules (incomplete cirrhosis)

Score 6 = cirrhosis, probably or definite
") Ishak etal. J Hepatol 22: 696, 1995

Determination of fibrosis by means of Magnetic Resonance Elastography

Fibrosis is associated with increased stiffness and viscosity of the tissue. The viscoelastic
properties of living tissue can be assessed with Magnetic Resonance Elastography (MRE) by
measuring the propagation of low-frequency mechanical shear waves through the tissue.

The propagation of the shear waves is visualized by non-invasive Magnetic Resonance
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sel ected fromthe group consisting of sitagliptin,
vildagliptin, saxagliptin, alogliptin,
W@ 28pA47124 2- ( 5- Met hyl - 2- phenyl - oxazol - 4-yl ) - et PgI/EP3009956722
-acetyl }-pyrrolidine-2-carbonitrile, (25-1-{[1, 1
, -Di met hyl - 3- (4-pyridin-3-yl-imdazol -1-yl)-propyl amn
o] -acetyl }-pyrrolidine-2- carbonitrile,
(S)-1-((2S,3S,1 1bS)-2-Am no-9, 10-di net hoxy- 1
,3,4,6,7,1 1b- hexahydro- 2H pyri do[ 2, 1-
a] i soqui nolin-3-yl)-4-fluoronethyl-pyrrolidin-2-one,
(3,3-Difluoropyrrolidin-1-yl)-((2S,4S)-4-(4-(pyrimdin
- 2-yl) pi perazin-1-yl)pyrrolidgn-2- yl)nethanone, ( 1
((3S,4S)-4-amino-1 -(4-(3,3-difluoropyrrolidin-1
3 ; A W@ bk rthé ehahi ied” issue can be
el AR, e b Y (i s e
deniyeq. Preclinical studies have shown that E can differentiate between the known
stagds drfibkbsizanid thatthewidmtds ongsliR R frespondiwih]thaseedf Ye gold-standard of
Tl yoropyrrolidine-2-carbonitrile,
BIOPEY™. 2. [ 6- (3- Ami no- pi peri di n- 1-yl ) - 3- et hyl - 2, 4- di oxo- 3
, 4- di hydr o- 2H pyri m di n- 1-yl net hyl ] -

2y s b I Ldle :

) %‘%’%‘%ﬁ)&%ﬂ[‘g% P@)‘%%%Oallgnnagi}%yzrafgoﬁsf %(i)or?- 1-yl)-2-oxo-ethyl a
m no] - propyl }-5-(1 Htetrazol -5-yl)- 10,1

Effbctloh podpwaighti Rigmeecd a, d] cycl ohept ene- 2, 8- di car boxyl i c
acid bis-dinmethylam de, or its pharmaceutically
acceptable salt; for use in the treatnment and/or
prevention of non alcoholic fatty |iver disease
(NAFLD). 2. The DPP-4 inhibitor according to claiml
for use in the treatnment and/or prevention of non
al coholic fatty liver disease (NAFLD), wherein said
DPP-4 inhibitor is selected fromthe group consisting
of
1-[ (4- et hyl - qui nazol i n-2-yl ) et hyl ] -3-net hyl - 7- ( 2- but
yn-1-yl)-8-(3-(R)-am no-piperidin-1-yl)-

SUBSTITUTE SHEET (RULE 26)



xanthine, 1-[([1
, 5] napht hyri di n-2-yl)net hyl ] -3-net hyl -7-(2-butyn-1

WO yopA8HEeY R) - 3- ami no- pi peridin-1 -yl)- xanthi NECT/EP2009/056722
1-[ (qui nazolin-2-yl)nmethyl]-3-nethyl-7-(2-butyn-1
-yl')-8-((R)-3-am no-pi peridin-1
-yl )-xanthi ne, 2- ((R) - 3-am no- glperidin-l-yl)-3-(but-2-
ynyl ) - 5- (4- net hyl - qui nazol i n3@=yl met hyl ) - 3, 5- di hydr oi m
i dazo[ 4, 5-d] pyri dazi n-4-one,

Claifns[ ( 4- met hyl - qui nazol i n-2-yl ) met hyl ] - 3- net hyl - 7- ( 2- but
yn-1-yl)-8-[(2-am no-2-net hyl - propyl ) -
nmet hyl ami no] - xant hi ne,

1. A&D?annMBME qui nol i n-2-yl)net hyl ] - 3-met hyl - 7- (2- but yn-

v din-l -yl)- xant hi ne,
st o s e s AP S BEROL 7. (2 bat e 1
5 of fpkul8~) ( R) - 3- ami no- plperldln-l -yl) - xant hi ne,

1-[ (4- et hyl - qui nazol i n-2-yl ) et hyl ] -3-net hyl - 7- ( 2- but
yn-0Dyl)-8- = (2-am no- propyl ) -

nmet hyl am ho] - xant hi ne,
R1iN &ho- pyridin-2-yl)nmethyl]-3-nethyl-7-(2-butyn-1
-yl) gnlno|p|per|d|n 1 -yl)- xanthine,
;XL_ yI-pyr|n1d|n 2-yl)methyl]-3-nmethyl -7-(2-buty
On-1 -(( ) - 3-am no- pi peridin-1-yl)- xanthine
1- [d4 di met hyl - pyri m di n-2-yl ) met hyl ] - 3- net hyl - 7- ( 2-
butyn-1-yl)-8-((R)-3-am no-piperidin-1- yl)-xanthine
and

oloﬁﬁgmﬂggnalln 6-yl)nmet hyl]-3-nethyl-7-(2-butyn-1-yl)-
8- ((R)-3-am no- pi peridin-1-yl)-xanthine, or a
phaggraceuti c acceptable salt thereof. 3. The DPP-4

I nhilpi tor faccording to claim1 for use in the
R1{& iN and/ or prevention of non alcoholic fatty
Iiiver |s%9__ éNAFLdﬂ) wherein said DPP-4 inhibitor is
SR he group consisting of
10
or of formula ()
\N N
PP e
@) N
| CN
or of formula (1V)
o) //
R1
N | " R2
Lb Y/ (1V)
N
15 CN

wherein R1 denotes ([1,5]naphthyridin-2-yl)methyl, (quinazolin-2-yl)methyl, (quinoxalin-6-
yl)methyl, (4-methyl-quinazolin-2-yl)methyl, 2-cyano-benzyl, (3-cyano-quinolin-2-yl)methyl,
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sitagliptin, vildagliptin, saxagliptin, alogliptin,
(2S)-1-{[2-(5- Met hyl - 2- phenyl - oxazol - 4-yl ) -et hyl am no]

WO 2metiy112s pyrrol i di ne-2-carbonitrile, (2S)-1-{PAT/EPD09/056722
, -Di met hyl - 3- (4-pyridin-3-yl-imdazol -1-yl)-propyl amn
o] -acetyl }-pyrrolidine-2- carbonitrile,

(S)-1-((2S,3S,1 1bS)-2- Ami no-9, 10-di net hoxy-1
,3,4,6,7,1 1b-hexahydr o- 2H-p¥¥ i do[ 2, 1-
a]isqu|noI|n 3-yl)-4-fluoronethyl-pyrrolidin-2-one,

(3-ByBrobmyfridine2-gipyethyll (@mBMLWr)nldlozsjl)t@thylt ¢r4 4 Bpdimietniydpyrimidin-2-
ro
IR S Bl LB 73 ARG gloon)
}yarmnpier52—(8)+mnm1~p2>pyl))1pn}lnylamlndl n-3-yl)-5, 5-
Elt%é)ﬁjaq %Bétﬁ% I'I)}jé&:egtagré aIt,( 25,49)-1-{2-[(3S,1 R)-3-(1

, 2,4-Triazol -1-yl met hyl ) cycl opentyl am no] - acetyl } - 4-

: i di r| l e, and
o, f bASEARISREMAATERORRRATRIL | %5 20 o s
seldeted lirpdr the rbypyaaneistingrefl - yl net hyl ] - 4-
r maceuti cal ly acceptable
Sﬂ%ﬁ?{'fher%ﬁogm akﬁgﬁ%ﬁﬁ)gibﬁihl bitor according to
(2:$)a1 12145 Mﬁthw§¢>h|enyltdxezculf4e)dl etbplaminudhacetyipogvditines?rcarbonitrile,

Bi B&rl\ét I‘IhinV:‘?{ﬁ |91' 28R yls %&B}nlnm%gﬂ}rbyrrohdme 2-

carbp(wthleret hyl - qU| nazol in-2-yl)methyl]-3-nethyl-7-(2-but

n M)
(g El‘%s}ggpg%i()l nh%??grwglg%or n@é /tﬁ](()5]7<’:‘11;11\lg ﬁ?xaﬁﬁr%%—ﬂﬁ%sdo[z -
a]lsdqmun@hrhﬁryl)u%-ﬁuornmetwl pyreditimshoneand/ or preventi on of
DAl e P R g 0B el 7D liin-
yBmkthatet:,f rom t he group consi sting of hepatic

0 td Ll

(RIS B LA SRR BB R TSR b BB s A3y 5.5
ddlngropfpetitiie-Zdre,ms 1 to 4 for use in the treatnent
BNLEPE 12138, 1R)-3-(1H-1,2,4-Triazol-1-ylmethyl)cyclopentylamino]-acetyl}-4-
fluoropyrrolidine-2-carbonitrile,
(R)-2-[6-(3-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yImethyl]-
4-fluoro-benzonitrile, and
5-{(S)-2-[2-((S)-2-Cyano-pyrrolidin-1-yl)-2-oxo-ethylamino]-propyl}-5-(1H-tetrazol-5-yl)-
10,11-dihydro-5H-dibenzo[a,d]cycloheptene-2,8-dicarboxylic acid bis-dimethylamide,

or its pharmaceutically acceptable salt;
for use in the treatment and/or prevention of non alcoholic fatty liver disease (NAFLD).

2. The DPP-4 inhibitor according to claim 1 for use in the treatment and/or prevention of non

alcoholic fatty liver disease (NAFLD), wherein said DPP-4 inhibitor is selected from the group

consisting of

1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)-amino-piperidin-1-yl)-
xanthine,

1-[([1,5]naphthyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yI)-8-((R)-3-amino-piperidin-1-yl)-
xanthine,

1-[(quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-yl)-xanthine,
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prevention of hepatic steatosis. 7. The DPP-4

i nhibitor according to any of the clains 1 to 4 for
was@oilerithe treat ment and/ or prevention of PCT/EP2009/056722

non- al cohol i c steatohepatitis (NASH). 8. The DPP-4

i nhi bitor according to any of the clainms 1 to 4 for

use in the treatnent and/or prevention of |iver

fibrosis. 9. A pharnaceuti 8 conposition for use in

the treatnment and/or prevention of non alcoholic fatty

2'((”3*9'"“’*@9@(@@'-0 NAR-O)it-Rayol I8 (Agndimpatinazsineyiositisyl)-3,5-dihydro-
dgioﬁﬁaodgéﬁiggﬁﬁ%gggepatltls (NASH) and/or |iver
|

Brosits armaceuti cal conposition conprising a
1-[(4Diﬁ@th4!l qunhmazlnilindryl)matmd]di mgthyd 7 4Prputyh- ti-yip8-¢(2eamimo-B-rmethal-propyl)-
1 e _nhar tical conposition according to claim
o e uBOPRRE

e’treatnent and/or prevention of non

1-[(Gatyaohajuirolif-2t yndthwled-meitye < 2-b(iNARED)-8-4((FH3uating-piperidin-1-yl)-

hg&gw{lg steatosis, non al coholic steatohepatitis

and/or liver fibrosis, said pharnmaceuti cal
1-(2eyapobendydrB-meathy h e{2-batyprlid ) M%&a‘nﬂnm’pmeridm -1-fllrganthine,
I b 0

R T e AR R R B AP g i ropy)

ahettiydmioopxentlyné.i ver di sease (NAFLD) i ncl udi ng

WP RRR AR s P IRRhE SR PRERBtgperon-t
ceapbiet i on further conprising pioglitazone.12. Use of
WP SR B PSR AL 06 S0 ShBl e B

f anthineat nent and/ or prevention of non al coholic fatty

1[(4%6 Yiheth: ?@f&org- ?f)?n S{‘]%rrlngtﬁgli f‘-@fi L{tgaﬁ'ﬁf@gﬁp-?ﬁdn‘d% Bberidin-1-

patic al co
(Msai)thmmﬂndr liver fi br05| s. 13. Use of a DPP-4

i ahd i fai | [ r
1-[(4uﬂg>'x§%r¥ﬁ§-? NS :}@3 Stﬂyl A rgE t;ﬁ)ghgg(ﬁezg rfa\'{gﬁ‘g‘;n& Fp%rlé']p 119f1)-xanthine,
or aphemaqegtimmbmepmbée/emtNha@ohon al coholic fatty liver
di sease (NAFLD)/ non-al coholic steatohepatitis (NASH),
particul arly NAFLD/ NASH associ ated with
3. The DPP-4 inhibitor according to claim 1 for use in the treatment and/or prevention of non

alcoholic fatty liver disease (NAFLD), wherein said DPP-4 inhibitor is selected from the group
consisting of

sitagliptin, vildagliptin, saxagliptin, alogliptin,
(2S)-1-{[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethylamino]-acetyl}-pyrrolidine-2-carbonitrile,
(2S)-1-{[1,1,-Dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-propylamino]-acetyl}-pyrrolidine-2-
carbonitrile,
(S)-1-((2S,3S,11bS)-2-Amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)-4-fluoromethyl-pyrrolidin-2-one,
(3,3-Difluoropyrrolidin-1-y)-((2S,4S)-4-(4-(pyrimidin-2-yl)piperazin-1-yl)pyrrolidin-2-
yl)methanone,
(1((3S,4S)-4-amino-1-(4-(3,3-difluoropyrrolidin-1-yl)-1,3,5-triazin-2-yl)pyrrolidin-3-yl)-5,5-
difluoropiperidin-2-one,
(2S,45)-1-{2-[(3S,1R)-3-(1H-1,2,4-Triazol-1-yImethyl)cyclopentylamino]-acetyl}-4-
fluoropyrrolidine-2-carbonitrile, and
(R)-2-[6-(3-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yImethyl]-4-

fluoro-benzonitrile,
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di abetes. 14. The use according to claim 12 or 13,
wherei n the pharmaceutical conposition further
w@eopnides one or nore other active substancesPGEERmMI®S6722
fromthe group consisting of antidiabetic substances,
i ncluding active substances used to | ower the bl ood
sugar |evel, active substances used to lower the lipid
l evel in the blood, active s¥bstances used to raise
the HDL [ evel in the blood, active substances used to
or a lpbareraceliticadly presgpdaiesalaibeiené subst ances used for
treating atherosclerosis, active substances used for
treating obesity, antioxidants, and anti-inflammatory
4. Thg®MPs4 irdilbtor ascoedigg td daimskfpausd @, the grgaterdnt ahd/or prevention of non
Ll & ar co I or. C LCA st agger ed
aioofjulp ot REE SO BRI i SAIE0P BRI 2pn]
1-[(4-miathy|-4Wnazzgin-@efl jmedial |- Frmeethy -6 2-bbynell-d)-8%3-IR F-amihofpiperidin-1-yl)-
thﬂ IQufacture of a pharmaceutical conposition for
treatnént and/or prevention of non alcoholic fatty
I'iver disease (NAFLD), including hepatic steatosis,
5. Tﬁg rﬂ)’lﬁ-& %%iljopaéé@gcﬂﬁgg[begnﬁtdfﬁr#qiclgi%%o 431%%% '&nlthé( ?r%at{nent and/or
rbrosrs, 1n conbinmation W one or nore other "active
preveatist aimoe 2lcbbrtatyl livar dmetbe (AU, wbersinssaichgoroélcoholic fatty liver

. o ¥ ool udi . . < .
aiseH WAL IR Sy S IRGES orc B oMl S REbYR SHREREMERBueonoie
steatedhedatitis (NOBeD anthévdrifiprasis. evel in the bl ood, active
substances used to raise the HDL | evel in the bl ood,
active substances used to | ower bl ood pressure, active
6. Thealb¥tPah odditosactofding toragtaf tite caiher oA fer osd &, thateatrent and/or
t . or treating obesity, antioxidants,
mev%ﬁﬁﬁgﬁ?%ﬁﬁwfﬁgﬁgé ory agents. 16. The use according to
claim 14 or 15, wherein said other active substances
7. TRE ‘fqp%ﬁlt %%ﬁb‘?t%{ %&;%Pai&ﬁ‘{% %{y"é{ﬁ‘ne"gé‘iﬁlsﬂ forlﬂfoPpsé’inQHé‘ﬂleé*tﬁ%nt and/or
I'ncluding metform n, thi'azolidinones 1 ncluding
preventigyl oftre@nerhehobi¢ stbatobgpatitis (NASIHY at orvastatin, and
ARBs including telmsartan.17. A pharnmaceuti cal
package contai ning a pharmaceutical conposition
8. TbemhA-4inhipitar BEMErding toharyi daf dre cgiowr diordgfot osaimthefreatment and/or
' . 4, beside instructions for treating and/or
@c&/ngafthi%%g%ﬁ%sﬁs'al coholic fatty liver disease (NAFLD)
i ncl udi ng hepatic steatosis, non

prev%b

9. A pharmaceutical composition for use in the treatment and/or prevention of non alcoholic
fatty liver disease (NAFLD) including hepatic steatosis, non-alcoholic steatohepatitis (NASH)
and/or liver fibrosis, said pharmaceutical composition comprising a DPP-4 inhibitor according

to any of the claims 1 to 4.

10. The pharmaceutical composition according to claim 9 for use in the treatment and/or
prevention of non alcoholic fatty liver disease (NAFLD) including hepatic steatosis, non-
alcoholic steatohepatitis (NASH) and/or liver fibrosis, said pharmaceutical composition

further comprising metformin.

11.  The pharmaceutical composition according to claim 9 for use in the treatment and/or
prevention of non alcoholic fatty liver disease (NAFLD) including hepatic steatosis, non-
alcoholic steatohepatitis (NASH) and/or liver fibrosis, said pharmaceutical composition

further comprising pioglitazone.
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al coholic steatohepatitis (NASH) and/or I|iver

fibrosis, optionally in conbination with one, two or
woee/1gtiber active substances sel ected from t hBCOEP20p9/056722

consi sting of antidiabetic substances, including

active substances used to | ower the blood sugar |evel,

active substances used to lower the lipid level in the

bl ood, active substances usetOto raise the HDL | evel

in the bl ood, active substances used to | ower bl ood

pressure, active substances used for treating

12. yggr g‘HFFFr Q?I‘lhﬁil 8?&{ dé/fﬁte%LngBﬁEftﬁg [ fr’r?sd1 ftooEf for ti?eaﬁtlaﬂgfacture ofa

eS| ant i oxi ., anti - AgeEnt's,
phammeutumt cenplasitioal fortregdme bieartd/orgravgaiiors of non a|COhO|IC fatty liver

disease (particularly diabetic NAFLD) including hepatic steatosis, non-alcoholic

steatohepatitis (NASH) and/or liver fibrosis.

13. Use of a DPP-4 inhibitor as defined in any of the claims 1 to 4 for the manufacture of a
pharmaceutical composition for treating and/or preventing non alcoholic fatty liver disease
(NAFLD)/non-alcoholic steatohepatitis (NASH), particularly NAFLD/NASH associated with

diabetes.

14. The use according to claim 12 or 13, wherein the pharmaceutical composition further
comprises one or more other active substances selected from the group consisting of
antidiabetic substances, including active substances used to lower the blood sugar level,
active substances used to lower the lipid level in the blood, active substances used to raise
the HDL level in the blood, active substances used to lower blood pressure, active
substances used for treating atherosclerosis, active substances used for treating obesity,
antioxidants, and anti-inflammatory agents, such as e.g. for separate, sequential,

simultaneous, concurrent or chronologically staggered use of the active ingredients.

15. Use of a DPP-4 inhibitor as defined in any of the claims 1 to 4 for the manufacture of a
pharmaceutical composition for treatment and/or prevention of non alcoholic fatty liver
disease (NAFLD), including hepatic steatosis, non-alcoholic steatohepatitis (NASH) and/or
liver fibrosis, in combination with one or more other active substances selected from the
group consisting of antidiabetic substances, including active substances used to lower the
blood sugar level, active substances used to lower the lipid level in the blood, active
substances used to raise the HDL level in the blood, active substances used to lower blood
pressure, active substances used for treating atherosclerosis, active substances used for

treating obesity, antioxidants, and anti-inflammatory agents.

16. The use according to claim 14 or 15, wherein said other active substances are selected
from the group consisting of biguanides including metformin, thiazolidinones including

pioglitazone, statines including atorvastatin, and ARBs including telmisartan.
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17. A pharmaceutical package containing a pharmaceutical composition comprising a
DPP-4 inhibitor according to any of the claims 1 to 4, beside instructions for treating and/or
preventing non alcoholic fatty liver disease (NAFLD) including hepatic steatosis, non-
alcoholic steatohepatitis (NASH) and/or liver fibrosis, optionally in combination with one, two
or more other active substances selected from the group consisting of antidiabetic
substances, including active substances used to lower the blood sugar level, active
substances used to lower the lipid level in the blood, active substances used to raise the
HDL level in the blood, active substances used to lower blood pressure, active substances
used for treating atherosclerosis, active substances used for treating obesity, antioxidants,

anti-inflammatory agents, and vascular endothelial protecting agents.



