WO 2009/ 022007PCT/ EP2008/ 060736 - 1 - Pharnmaceutical conposition conprising
a gl ucopyranosyl -substituted benzene derivative Techni cal Field of the
Invention 5 The invention relates to a pharnaceuti cal osition

conpri si MYO3IYIZWEpyr anosyl substit ut ed benzene deri vatP P8P8 3% or mul a
(1) as described hereinafter in conbination with a DPP IV inhibitor as
specified hereinafter which is suitable in the treatnent or prevention of
one or nore conditions selected fromtype 1 diabetes nellitus, type 2
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secretion; - for preventing, slow ng, del aying or treating di seases or
conditions, attri uted to a accunul ation of liver fat; -

mai nt ai n ‘HE’ Hﬁ%fFoﬁ‘Je m\r‘r‘f)nucc)m reﬂa R %ﬁosdﬁ in sensitivity and/or for treating or
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gl ucopyr anosyl - subst i t bénzene 35derivative of formula (1) as
def i ned het@@irmwéwamfaﬁm HiRAR UL BT i RSUBT feé'sﬁﬁé‘a?e%ﬁm Beadel i n a net hod
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- for preventing, siowing progression of, delaying or freating of a condition or disorder
20 selected from the group consisting of complications of diabetes meliitus,
- for reducing body weight or preventing an increase in body weight or facilitating a
reduction in body weight;
- for preventing or treating the degeneration of pancreatic beta celis and/or for improving
and/or restoring the functionality of pancreatic beta cells and/or restoring the functionality
25 of pancreatic insulin secration;
- for preventing, slowing, delaying or treating diseases or conditions attributed to an
abnorma!l accumulation of liver fat;
- maintaining and/or improving the insulin sensitivity and/or for treating or preventing
hyperinsuiinemia and/or insulin resistance,
30 in patients in need thereof characterized in that 2 glucopyranosyl-substituted benzene
derivative of formula (1) as defined hereinafter is administered in combination or alternation
with a DPP IV inhibitor as defined hereinafter.

in addition the present invention relates io the use of a giucopyranosyl-substituted benzene
35  derivative of the formuia ([) as defined hereinafier for the manufacture of a medicament for

use in a method as described hereinbefore and hereinafter.



WO 2009/ 022007PCT/ EP2008/ 060736 2 - In addition, the present invention
relates to the use of a DPP IV inhibitor as defined hereinafter for the
manuf acture of a medi canent for use in a nethod as described hereinbefore
and her ei warcey/¢2208fie i nvention also relates to a use OFfCHERMERIFBéUL | ca
conposition according to this inventioa for the manufacture of a nedi canent
for use in a nethod as described hereinbefore and herei nafter. Background
of the Invention d ucopyranosyl-substituted benzene derivative are
described in the prior art, for exanple in WD 01/27128, WD 03/099836, WD
2005/ 092877, WD 20061034489, WD 2006/ 064033, WO 15 2006/ 117359, WO

20071 093610 VB 2007 198745\, 2008 040925 VO 2008 055576, VO

2008/ 055@ﬁ"@‘“a%é”gff‘%H@BW?}H’&%\%\OWWSP E%éu%*@ﬁzf@ﬁao%% eiféf”?%s are

pr oposedhasinba@ucerdhepdinafici.nary sugar excretion and as nedi canents in the
treatpent of diabetes. 20Renal filtration and reuptake of glucose

cont rY butes, anong ot her nechanisns, to the steady state plasma gl ucose
concent r abe onestiod asancibize ted meofmena@ua'm% aompalitabeti@dipatgibts. Reupt ake
of filte I . U roceeds via
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nenbran_eéeﬂembﬁ’i@ee @Qﬁiﬂlﬁfﬁﬁlﬂﬁﬂ%ng the sodiumgradient (1) There are at |east 3
SCGLT isoforns that differ in their 25 expression pattern as well as in

t heir physico-chem cal properties (2). SGT2 is exclusively expressed in

t he P(@dney (3), whereas SA.T1 is expressed additionally in other tissues

i ke int gg&k@gunggf%inmbat al and cardiac nuscle (4:5). SAT3 has been
found to be a glucose sensor in interstitial cells of the intestine wthout
any transport function (6) Potentially, other related, but not yet
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gl ucose fy of! QURIBh 86 4 rlngﬁa@érﬁeﬂtmnoth@%&ﬁxem &?Q%bb@@d' ng to a decrease
in blood g c se concentratlons and | ucosuria (10

2009/ 022007PCT/ EP2008/ 060736 - 3 - (1) Wi ght, E M (2001) Am J.
Eig?g()) Pg%h@ﬂﬂtre@gﬁanf ﬂe@ptﬁﬂ@@fgﬁ&bsé’%d\rﬁ*ﬁuﬁe@a%n bthad medrafRdhk, Bftthél%écﬁ/ Ar ch.

2 et al. (1995 ) Chem 2708
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Curtis, Rlb&llélong FeOivbiyrRdsant. TApplare 20883t GOBALSforms that diffed)n Beinss, M and

Boni 56N, Bt &0 datitOI ifh ANkl IRl AP enFARPAGLALL 38 5PFL Rlex@uLeYY, NuMan
expressed in the kidney @, whereas SGLT1 is expressed additionally in other tissues like
intesting, colon, skeletal and cardiac muscle “. SGLT3 has been found to be a giucose
sensor in interstitial cells of the intestine without any transport function ©. Potentially, other
related, but not yet characterized genes, may contribute further to renal glucose reuptake %

30 ¥. Under normoglycemia, glucose is compietely reabsorbed by SGLTs in the kidney, whereas

the reuptake capacity of the kidney is saturated at glucose concentrations higher than 10mM,
resulting in glucosuria ("diabetes meliiius”). This threshold concentration can be decreased
by SGLT2-inhibition. i has been shown in experimeants with the SGLT inhibitor phiorizin that
SGLT-inhibition will partially inhibit the reuptake of glucose from the glomeruiar filirate into

35  the biood leading to a decrease in blood glucose concenirations and to glucosuria “%'Y.



10sugar transporter in kidney (Genbank Acc. No. AJ305237); - (10)
Rossetti, L. Et al. (987) J. din. Invest. 79, 1510-1515; (11)
Gouvea. WL. (1989) Kidney Int. 35(4):1041-1048. DPP IV inhibitors
repr esent WR 2Af8100¢| ass of agents that are being devel®ged248PcUHe
15treatnent or inprovenent in gl ycem%control in patients with type 2

di abetes. For exanple, DPP IV inhibitors and their uses are disclosed in V\D
2002/ 068420, WD 2004/018467, WO 2004/018468, WD 2004/018469, WO

2004/ 04182 04614 005/ 2005/ 082906, WD

2005/ 063(%@"”9%’53‘86%(5%@5‘42 R‘V@% 8%;3 F‘S‘%zﬁiﬁ? WD 2006/ 029769,

W02007/ 04 88iGht, AR 2084 (20606 RIgeMBr20@47 514054, WO 2005/ 058901, WD

2005/ 097 0 8163 2 2008/ 017670; WD 2007/ 054201
or WO 20@%’2%@% &/gg?)ujlgf% %9?@4%1%5%% €% he fol | ow ng conpounds can
be rrentl @nhedipr AMS{\f{rngmlul\pt‘iQﬁzxmoD%Qr)W PRAIB ¥pSt 1366&t ruct ural forrmula A bel ow
is (

(trif %?)ng%%? %%%%OO‘? éCe!l Bm eé'?‘ (?O % 346 2,4)triazol oJ{' _}é)yram n-7-yl1]
S4-(2, ) @Dzazrsamma@pﬁem)msaﬁc@- Nt Acaqi SELASAR0(20), 1175317

(2R) - 4- Oeﬁz%k?t atfah, ]N BQW@MMW@ 6320- 1330; |

di hydr o[ 4] tri azol 05 l?v}/ram n-7 1]-1-(2,4,5-trifluorophenyl ) but
an- 2- am (% CurpeR 260 608 Do Pt A Eses @ ‘- 4 - In one enbodinent,
si tagl i p%gl rdsﬁ M. @ﬁ@ thsmf:,@mn{gm %Wg%rf@ﬂ%ﬂ@é]%%?bﬁzlaﬁak bfa "‘i‘,"e"’““?,a”t
sitagliptin osphate sitagliptin phosphate is in
t he ?d)rn?‘@@r 3W§§?ré”ﬁ‘ij'??é’ 21 lg? Ah'ghgﬁ}&ir ate. A class of this

enbodi mepn) Redwes LI ® a5i(0sl J. p:lim nnysogphetie-Eenohydrate. Sitagliptin free

b d th f di scl din US

Pat ent N6 Boggs: B (k) KRBk 405 0B 03/ 004408, Orystalline.
sitagliptin phosphate nonohydrate is disclosed in WO 2005/003135 and in WD
20071090085 v iR alrbSun: € nvc) e LoMIRAR IR s IBUUARIMLEPlc! 0 fLOr Tl at @

this conpound o ence 1s se docunents.
A tabthet tr@a:trnnmtlcaummmveﬂmntm@iﬁgmzmqnﬁommpghwfwv%ﬂ Iigbgigai | abl e under the
trade nane Januw e. - Vildagliptin (LAF-237) having the structural fornula
B belowis (2S)- {) - hydr oxyadamant an-
1-yl) ani fe]eespip WYmhibdprﬁ@nséﬁ@a'r%éﬁﬁf%d*%@seal'fswor?&%@ﬁ%@o o
Hh( % . hy?%@owq}la?gﬁa}wmwm 1848871 el m&lolyfléz#e%- wca?@ozwzn Bod, iveld rzeaza/aimll\tg,ZOH

z i | dagl i nis s [ cl gs ent :
6, 166, 06@)%%9@9?‘%% 80{15/%?2%&%*& @Qé%ﬁg@ @&f@é’@éﬁ%% vi | dagliptin
are Eld)SCEW@ZTEM,WD20@370@?9255029011@%8&1Wolm)04f050658 WO 2004/111051,

WO 2008/058901, WO 2005/097798; WO 2006/068163, WO 2007/071738, WO

2008/017670; WO 2007/054201 or WO 2067/128761.

As further DPP IV inhibitors the following compounds can be mentioned:

25
- Sitagliptin (MK-0431) having the structural formuia A below is (3R)-3-amino-1-[3-
(trifiucromethyl)-5,6,7 ,8-tetrahydro-5H-{1.2,4]triazolol4,3-alpyrazin-7-yi]-4-(2,4,5-
trifluorophenyl)butan-1-one, also named (2R)-4-oxo-4-[3-(iriflucromethyl)-5,6-
dihydroi1,2,4}triazolo[4,3-alpyrazin-7 (8H)-yl}-1-(2,4,5-triflucrophenyl)butan-2-amine,
30



20form of yildagliptin as well as a viidagliptin tablet fornulation are

di scl osed in WD 2006/ 078593. Vildagliptin can be formul ated as described in
WO 00134241 or in WO 2005/067976. A nodified rel ease vildagliptin

fornul at i U 2PWHPE8Tri bed i n WO 2006/ 135723. For det ai IP§T/Fé’2@8f9@ﬁ36a process
to manufacture or to fornulate this cohpound or a salt thereof, reference
is thus made to these docunents. A tatﬂ et fornmulation for vil dagl iptinis
expected to 25be comercially avail able under the trade nanme Gal vus(r). -
Saxagliptin (BVM5-477118) having the structural fornmula C below is

(1S, 3S,59)-2-{(29)-2-

ami nf)- 2- iﬁ%nb)édib@mm@ﬁltaﬁa;@tim-iimhé aeaioy ity didyragdipbyspheie3al, (@] firymnia- 3- car bon
itrile,

(S)-3- hy@P&R@Fé%é%WF oPYRTdrEet. #Pg AN BNARHAISHD 5y 1BF IR B FRvFiIne wo

2009/ 02280 REHE ERIDOBYDE6 78 6lass & this e&hmagienp@fans fossitsgietn phasphdty di scl osed
in Pa 7 f one

embodt e SR, SraAtp P P8 opf eF IR el R S P
5benzoat @isgeset lralstS Fetol 69&69918?\7\@@@0&)(&]&285@? Wh03H0P4496 Herysteliitrodi ment ,
saxagl ip ntAer enbodi ment,
saxag édaghdhﬁ ph&p%ﬁé %ﬂoﬁ};&%t@ ﬁglsﬂ%%gﬁpg\rﬁg%%d%?@’ﬂggné Egy @ase as di scl osed
in V\o 20@29/76@988&0 Fondgfieds €<s op érprcgﬁeé?p@rmwf@a;(agr fopemyigte thig eoprgbstosed in

WO 2005/ 1 960k dream bidheh 200 #lud 129820 hesx agduRiztd) AGaRetiemiuitiBM iRt ibtih a
tabl et as described in WO 2005/ 117841 For details, e.g. on a process to

10maffuf dcamaerdaly pighlednderde trad EU*%”Et‘I‘ﬂ”é""@orrpound or a salt thereof,
reference |s thus made to these docunents. - Denagliptin (GSK-823093)

o od 5! ATigBb it s Bl Pemiriyaliortut B 2 A A HeosowmPlak 1111 o,
(

al so nameghaminojacetylipyrrolidine-2-carbonitrile, also named (8)-1-[(3-hydroxy-1-adamanty!)-
15(2S, 4 | uar, 4-1 | uor o bet a- (4-fl uorophenyl)-L-phenyl al anyl] - 2- pyrr
ol i di nec%m%%’c%{q %OC an%B}’rr{fyer?agl iptinis specifically disclosed in US Patent
No. 75 132,443 and in WD 03/002531. 20l n one enbodi ment, denagliptinis in
the formof its derochl oride salt as disclosed in Exarrple 2 of WO
03/002531 or its Rosylate salt as disclosed in WO 2005/ 009956. A class of
this enbodi ment ref.ers to denagliptin tosylate. Crystalline anhydrous
denagliptin tosylate | WO 2009/ 022007PCT/ EP2008/ 060736 - 6 - di scl osed
in WO 2005/ 00 6 or-details on a process to manufacture this conpound or
a salt therB 995Wéference is thus made to these documents.

O

OH (5

Viidagliptin is specifically disclosed in US Paient No. 6,166,063 and in Example 1 of

WO 00/34241. Specific salts of viidagliptin are disciosed in WO 2007/019255. A crystalline
20  form of vildagliptin as well as a vildagiiptin tablet formulation are disciosed 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 or to formuifate this compound or a sait thereof,

reference is thus made to these documents, A tablet formulation for vildagliptin is expected to

25  be commercially available under the trade name Galvus®.

- Saxagliptin (BMS-477118) having the structural formula C below is (15,35,58)-2-{{25)-2-
amino-2-(3-hydroxyadamantan-1-yl)acetyl}-2-azabicyclol3. 1.0lhaexane-3-carbonitrile, also
named (S)}-3-hydroxyadamantylglycine-L-cis-4,5-methanoprolinenitriie,

30



- Alogliptin (SYR-322) haying the structural fornula E below is

24{6-[ (3R) - 3- am nopi peri di n51-y1] - 3-net hyl- 2, 4- di oxo- 3, 4-di hydro- 2H pyrim d
in-1-yl}rethyl )benzonitrile (E) Alogliptinis specifically disclosed in
US 2005/ 2892p/0230p7 1586571 and i n WO 2005/ 095381. 101 P@HEF2&88dd#ent ,
alogliptinis in the formof its benzooate salt, its hydrochloride salt or
its tosylate salt each as disclosed in WO 2007/ 035629. A class of this
enbodi ment refers to alogliptin benzoate. Pol ynorphs of alogliptin benzoate
are discl osed in WO 2007/ 035372. A process for preparing alogliptinis

di scl oseH.ifn M0 2007/ 112368 and, specifically, in WD 2007/ 035629.

Al oglipti f

] benzoate salt) can be fornulated in a tablet and
15adm ni stier gdl_g8 -:! bed in WD 2007/ 033266. For details, e.g. on a
process to anu acto formul ate or to use this corrpound or a salt
t her eof Here}hce HO thus made to these docunents. -
(28)-1- {[2 5- Met hyI- 2- phenyl - oxazol - 4-y1) - et hyl am nol - acety1l}-pyrrolidi ne-
2-carbonitrile or a 20pharmaceutically acceptable salt thereof, preferably
t he nesyl at e, gc
(25)-1-{[1,1, - r?et hyl- 3--(4-pyridin-3-yl-imdazol -1-y1)-propyl am no] - acet yl
| -pyrrolidine-2- carbonitrile or a pharnaceutically acceptable salt

V0 03/ 03732 PRy R ESTaT L b PR & 9E L aRpEUT RE UET 2

cryst al | wte0 pedapaoin phs etribedieahi, amnegihitisdd b3leeform oNB BO%‘tbﬁ@sl&ﬂmo—The

ther cof B et Sel sodr prrio Soanr e rrass " T sBh bR BE PR IR ot ca
WO 2009/ B2200TPEEL ER20 084 O80T #mbodimeat, mragmﬁoesmltfaﬁaﬂorm oﬁ’tb35| tion as
descri be &ng %&Qﬁé%?&:{ﬁ%% as%%rcioggcy @S\}Vé 20@4/@5%5%@ ﬂgpcfcggsef%ﬁ r%er nufacture,

to fornu e or 1o use ese conpoun ce is thus
made to tsen@g@tsaqmajsﬁquw@osegm WO 2005/106011 and WO 2005/115982. Saxaghp‘im can be

(S)-1-( (%ﬁng'lgbealrpg’)ab%t é@ﬁé@n@e&gm PBHOINEad, Iebr‘ae@aﬂéjet@ Bﬁ%%ﬂ&@fozl—i' pyrido[

2,1- a]isoquinolin-3-y1)-4-f[uoronethyl-pyrrolidin-2-one or
phar Hc e TENEAFHIp, @éerawdad%%t%éﬁfm&t m%ﬁd 0p2 $#f @e@eﬁ'ﬁ%ﬂﬁﬂce‘dﬁéﬁ%@ﬂaﬁﬁds for
its prepg/idctpcamentdi scl osed in WO 2005/ 000848. A 10process for preparing
this conmpound (specifically its dihydrochloride salt) is also disclosed in
WO 2008/ 031749, WD 2008/ 031750 and WD 2008/ 055814. This conpound can be
f or mul at edeha@uﬁinmmmmemm@ashg tenpasiutd anmaia Diesow ished 48R 1 \2SRA07/ 017423.
For detalls ess. t to | ate Jo use this
conpound *8F f%gils 40f[a’ﬁ’ rpeg?y pro&on?[égglggrloé\s:icﬁd%@Z 5ge rg(i% 1trq‘%(lh"jﬁelssoena1 SSunent s.

15 (28,48)-4-fluoro-1-[4-flucro-beta-(4-flucrophenyl}-L-phenylatanyll-2-pyrrolidinecarbonitrile

Denagiiptin is specifically disclosed in US Patent No. 7,132,443 and in WO 03/002531.

20  In one embodiment, denagliptin is in the form of its hydrochloride sait as disciesed in
Example 2 of WO (3/002531 or its tosyiate salt as disclosed in WO 2005/009956. A class of
this embodiment refers to denagliptin fosylate. Crystaliing anhydrous denagiiptin tosylate is



15 - -
(3,3-Difluoropyrroliciin-1-y1)-((2S, 4S)-4-(4-(pyrimdin-211)pi perazi n-1-yl)
pyrrolidin-2- yhnet hanone or a pharmaceutically acceptable salt thereof.

Thi s conpw@rmiteneiiret hods for its preparation are di sCPOEERPUIGSDORNG)

2005/ 116014 and US 207291618. For detajls, e.g. on a process to

manuf acture, to formulate or to use thrs conpound or a salt thereof,
reference is thus made to these docunents. -

(1((38,43)-4-anino-l-%?k%B 3-dif|upropyrro|idin-l-%l)-l 3,5-triazin-2-yl)py
rrol i di ndigelgeer.inE) 2005405856 Fiopesiain ML 2PRRSSSP MenpRalifb B rPMeaINd/or @

accept ab g thakbf, f@EeRfis tiEhilde 26thEb 8osmmeund and methods for its
preparation are disclosed in WD 2007/ 148185 and US 20070299076. For

details, e.g. on a process to manufacture, to fornulate or to use this
conpound- Albglptis @Y RBEEIReIhg theedterrig ¢orirgla h usionhdB ({8 3Rhesemicpaengnt s. WO
2009/,022007RCT/ EP2008/ 060736 -8-,5 . . . s

(25, 45) - ISt o0 AR5 iy VYT RAERSATEYEI opent yl ani nopacet y
| )-4- fluoropyrrolidine-2-carbonitrile or a pharmaceutically acceptable
salt thereof. H 5Thi s conpound and nethods for its preparation are

di scl osed i -7006/ 040625 and W)2008/001195. Specifically clainmed salts

i ncl ude t et hanesul f onat e and ptol uenesul fonate. For details, e.g. on a
process t quf act ur to fornulate or to use this conpound or a salt

t her eof ' us made to these docunents. 10-

(R -2-[6-(8.AMNO- di n-1-yl)-3-net hyl - 2, 4- di oxo- 3, 4-di hydro-2H pyrimd
i n-1-yl met hy¥l- 437°f ro*fipgnzonitrile or a pharrmaceutically acceptable salt
thereof. 15nNThi § conpound and methods for its preparati on and use are

di scl osed i 2005/ 095381, US 2007060530, WD 2007/ 035629, WD 2007/ 074884,
WO 2007/112368snd WO 2008/ 033851. Specifically claimed salts include the
succi nate, benZoate, benzenesul fonate, p-toluenesul fonate, (R)-mandel ate
and hydrochl oride. For details, e.g. on a process to manufacture, to
fornmulate or to (&$e this conpound or a salt thereof, reference is 20thus
made to these docunents. For avoi dance of any doubt, the disclosure of each
of the foregoing docunents cited above

Alogliptin is specifically disclosed in US 2005/261271, EP 1586571 and in WO 2005/085381.
10  in one embodiment, alogliptin is in the form of its benzoate salt, its hydrochloride sait or its

tosylate salt sach as disclosed in WO 2007/035629. A class of this embodiment refers to
aloglipiin benzoate. Polymorphs of alogliptin benzoate are disclosed in WO 2007/035372.A
process for preparing alogiiptin is disclosed in WO 2007/112368 and, specifically, in WO
2007/035629. Alogliptin (namely its benzoate salt) can be formulated in a tablet and

15  adminisiered as described in WO 2007/033268. For details, e.g. on a process to
manufacture, o formulate or to use this compound or a salf thereof, reference is thus made

to these documents.

- (23)-1-{2~(5-Methyl-2-phenyl-oxazol-4-yh-ethylaminol-acetyl}-pyrrolidine-Z-carbonitrile or a
20  pharmaceutically acceptable salt thereof, preferably the mesylate, or
(28)-1-{{1,1,-Dimethyi-3-(4-pyridin-3-yi-imidazol-1-yl)}-propylamino}-acetyl}-pyrrolidine-2-

carbonifriie or a pharmmaceutically acceptable salt thereof.

These compounds and methods for their preparation are disciosed in WO 03/037327. The
25  mesylate salt of the former compound as well as crystaliine polymorphs thereof are disclosed

in WO 2008/100181. The furnarate salt of the latter compound as wall as crystalline

polymorphs thereof are disclosed in WO 2007/071576. These compounds can be formulated



in connection with the specified DPP IV inhibitors is specifically

i ncorporated herein by reference inits entirety. 25 Type 2 diabetes is an
i ncreasi ngly preval ent disease that due to a high frequency of

conpl i catWe@AgMuedds to a significant reduction of Ii fg’cé’%’é‘&’f‘*’&ﬁ'ﬁ’éiﬁ. Because
of di abet es-associ ated m crovascul ar _?_rrpl ications, type 2 diabetes is
currently the nost frequent cause - - of adult-onset |oss of vision,
renal failure, and anputations in the industrialized world. In addition,

the presence of type 2 diahetes is associ i t to five fold

i ncr easé”@@“@ﬁ?%ﬁ%&éémp&?'t'ﬂ? Y Sl ‘R%@;ﬁ?@w%“gﬁ%%ﬁgﬁﬁ%&ﬁ8f‘ 2di sease,
most patpreddss wbhuthotipe, 2 fehiraiad estowkst theew eartip@inkly of akhlt thareof, edfereher apy and
becone insulin ddet\ggjndegt Wi tP the necessity for daily injections and

mul ti pl €5 d4i5INPNG UG “NE8EUFenent s. The UKPDS (United Ki ngdom Prospecti ve
D abetes Study) denonstrated that intensive 10treatnent with nmetformn,

| | i i , | Lin ; £ oal )
o TR ino g s of o e

_ ion, even in patients within
t he i nt exlsog@nalingat heforamethytyeific2eoner s Phaeresytisaltasgedalinsd cant | y

over ting,and this was attributed to deterioration of O-cell function.
| nport ant iey, i ntensive treatpent was not associated wth a significant
reduction in nmacrovascul ar, c%rrpl ications, i.e. cardiovascul ar 15events.
Therefore, there isnman t nedical need for nethods, nedicanments and

pharmaceutical conpgsitjons wth a good efficacy with regard to glycemc
control, wth reigrd 0 sease-nodi fying properties and with regard to
reduct i onV\g)f ar giovascul@ar norbidity and nortality 20while at the sanme

ti me show ng i mp¥oved safety profile. WD 29091022007PCT/ EP2008/ 060736 -
10 - Aim~Q e~r esent invention The aimof the present invention is to
provi de a pharmaceutical conposition and nethod for preventing, slow ng

pr ogr essTRe cohpouhelaay inrghods férie dtdpagatian art dddstd indivO@006/000848. par ti cul ar of

type di abetes nellitus. 5 A further ai f th I N I is to
o o1 G b3BRR et T byt (e e bl R R B R
control WD 2008131248, WD 20@320B 17he red O zoomﬁhﬁé_ﬂ'h:aiqmbumdq@nmeesent

| nvent | ORhiialed P4 gﬁérgﬁﬁtiggﬁfn%gﬁﬁw £l CRIBAPIIA A3 7ANG 4R AR AR Or
preventing, sl'ow ng or delaying progression frominpaired glucose tol erance
(1 GT), e.g.on a process to manufacture, to ormulate or to use this compound or 2 salt thereof,

reference is thus made to these documents.
15
- {3,3-Difluoropyrrolidin-1-y}-({2S 43 }-4-(4-(pyrimidin-2-yl)piperazin-1-yl)pyrrolidin-2-

ylimethanone or a pharmaceutically acceptable salt thereof.

This compound and methods for its preparation are disclosed in WO 2005/116014 and US
20  7291618. 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.

- (1{{38,48)-4~-amino-1-{4-(3.3-difluoropyrrolidin-1-yl}-1,3,5-triazin-2-yl)pyrrolidin-3-y{)-5,5-
diftuoropiperidin-2-one or a pharmaceutically acceptable salt thereof.

E H.N
E
T F
(8] N\¢,N

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

25

U8 20070299078. 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.



i mpaired fasting blood glucose (IFG, insulin resistance and/ or netabolic
syndrone to type 2 diabetes nellitus. Yet another aimof the present
invention is to provide a pharmaceutical conposition and 15met hod for
prevent i ng,o mhowezmg progressi on of, del aying or treatirgrofoesceondi tion or
di sorder fromthe group consisting of conplications of diabetes nellitus. A
further aimof the present invention i8-to provi de a pharmaceuti cal
conposition and nethod for reducing the weight or preventing an increase of
the weight in a patient in need thereof. 20 Another aimof the present
invention is to provide a new pharmaceutical conposition with a high

efficacy. {2@f4§)-h@{2:[[(3?>?T1pt?g§;3(25915%mi§29j1 L%&kﬁ&&?é%{%ﬂp@%&%‘ﬂ- ar of

di abetes nel |l i'tus, el ucose tol eran d fasting bl ood
gl ucose {uqEenyrroiies-oraRgptaprcRiaacapicaih apeepiapomitteeroer y good

phar macol ogi cal and/ gr pbarmacoki netic and/ or 25physi cochem cal properties.
Further ajms of. P esgent _j?Hventi on beconme apparent to the one skilled in
the art esc i on hewetrnbefore and in the follow ng and by the

exanpl es. Summary Wt hitn p’he scope of the disclosure it has now
surprisingly been found-that a pharnmaceutical conposition conprising a

gl ucopyr anosyl -substi tuted benzene derivative of the fornmula (I) as defined
hereipnafter can advantageously be used in conbi natian. w P 351V

o 7t of Ta SRR AL RS e PR s TR T WE e ko easi on of
del ayi ng\Wib 200644 1 9y Saeoiidadip okimeddianindieds thermgdbareisalitdnate dnd p- mpr ovi ng

gl ycem ¢, GRALL Aokl RBLEENL 8o TRl SrollQ 20902800 TPCTLEREO0S 000£36 opens
up new t herapeuti c possi bi Pt 8s Y The Xt reat rent’ and preven?lon of type 2
di abet escerepduint gsa sel/bewef. giferenobigdiitsymadsomptdse aiotwmsninf di abetes nel litus
and of neighboring di sease states, 5Therefore, the disclosure provides a
phar maceuti cal conposition conpri Si ng2 a gl ucopyranosyl -substituted benzene
deri V&t i v@)@f—[(ﬁt(%nflwﬁgqargiir(-'ﬁ-y%)ﬁgnethyl~ 4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyi}-4-

fluoro-benzonitrile or a pharmaceutically accepiable salt thereof.

15 This compound and mathods for its preparation and use are disclosed in WO 2005/085381,
US 2007060530, WO 2007/035629, WO 2007/074884, WO 2007/112368 and
WO 2008/033851. Specifically claimed salts include the succinate, benzoate, benzene-
sulfonate, p-toluenesulfonate, (R}mandelate and hydrochioride. For details, e.g. on a
process o manufacture, to formuiate or to use this compound or a salt thereof, reference is

20  thus made to these documents.

For avoidance of any doubt, the disclosure of each of the foregoing documents cited above
in connection with the specified DPP IV inhibitors is specifically incorporated herein by
reference in iis entirety.

25
Type 2 diabetes is an increasingly prevalent disease that due to a high frequency of
complications leads o a significant reduction of life expectancy. Because of diabsies-

associated microvascular complications, type 2 diabetes is currently the most frequent cause



wherein TRL denotes O, nethyl or cyano;, R2 denotes H, nethyl, methoxy or
hydr oxy and R3 10denotes ethyl, cyclopropyl, ethynyl, ethoxy,
(R -tetrahydrofuran-3-yloxy or (S)- tetrahydrofuran-3-yloxy, either, in a
first enbwdizownezepenbodi nent A), in conbination w th @CDRP2408/6607RG bi t or of
formula (1) Rlr,- R2(1) O NN 15 or formula (I1) O RL R2 N WO
2009/ 022007PCT/ EP2008/ 060736 - 12 - 0--"RL N R2(111) O NON or formula (I1V)
0 R

of adult-onset loss of vision, renal failure, and amputations in the industrialized world. In

addition, the presence of type 2 diabetes is associated with a two to five fold increase in

cardiovascular disease risk.

5  After long duration of disease, most patients with type 2 diabetes will eventually fail on oral
therapy and become insulin dependent with the necessity for daily injections and multiple
daily glucose measurements.

The UKPDS (United Kingdom Prospective Diabetes Study) demonstrated that intensive
10  treatment with metformin, sulfonylureas or insulin resulied in only a limited improvement of

glycemic controi (difference in HbA1c ~0.9%). In addition, even in patients within the

infensive treatment arm glycemic control deteriorated significantly over time and this was

attributed to deterioration of 8-cell function. Importantly, intensive treatment was not

associated with a significant reduction in macrovascuiar complications, i.e. cardiovascular
15  events.

Therefore, there is an unmet medical need for methods, medicaments and pharmaceutical
compositions with a good efficacy with regard to glycemic controt, with regard to disease-
modifying properties and with regard o reduction of cardiovascular morbidity and mortality

20  while at the same time showing an improved safety profile.



R2(1V) CN 5 wherein Rl denotes ([1, 5] naphthyridin-2=yhnethyl,

(qui nazolin-2-yl)nmethyl, (quinoxalin-6- yl)nethyl,

(4- et hyl - qui nazol i n- 2- yl)nethyl 2- cyano- benzyl,

( 3- cyano-§Qi2HeIRHI - yI)rret hyl,~ (3-cyano- pyri di n- 2- yl ) RETRFRUO8/060T36

(4-met hyl - pyri m di n- yI)rrethyI or ( 6- di met hyl - pyri m di n-2- yl) et hyl
and R2 denotes 3-(R)-am no- pi peri din- yI

(2-am no- 2- net hyl - propyl) met hyl anmi no 100r

(2-(S)-am no- propyl | am no, or its pharmaceutically acceptable salt;
or, in at %EBWHP@?H?BHIWEH%(W( enbodi ment B), in combination with a DPP IV

' nlhijbl T OThéﬁhQﬁ?t%Cbrés{aﬂﬂhbéTﬁo@rsQ@lproﬁ?ﬁ@fy ;S‘talrmgcamfttcéﬁsmpmjﬂdnmd method for
vil dagliptin, xa t| n, gliptin
(29) - 14[ Q’e(’@t‘%tsfﬂy‘ﬁ DOTBHERS %x‘%ﬁ |‘“94d3}r19)ap%$qﬁ;7f) éar%%”"o isorder: DiPrisy Bl 31 i di ne- 2

- car boni fybk beliabetes meliitus.

(25)-1-0,1,-D net hyl -3-(4-pyridin-3-yl-imdazol -1-yl)-propyl am no] -acetyl | -
pyrrotidine-2- carbonitrile,

(S) - 1- (( R%u88r ikbS)eprAmant DvEntib0 isdio wenvinsxg pHar@iageufical compesition and method

11b- hexahydr o- 2 "

20a] i quﬂf‘%‘fr%n%&yﬁeﬁgg%\%gpgr?gtl%m § heerdrto?n':'aal n- 2- one, . .
(3,3-Difluoropyrrolidin-1-y1)-((2S, 4S) 4- (4- (pyrimdin-2-yppi perazin-1-yl)p
A no- 1+ LA g R b o = e BT o - 3-y1)
-5, 540di fdr @mvgmn]geq;iq)\@ng,nlquﬁy@g progressgn grom impaired glucose {:oieranoé“){/letl'? y
25(28S, 43) ;ﬂar%a %%ﬁmgl&ocﬁgaﬁée%e Ledy Inshtid Fés%miceﬂanwombwbl)@yﬁdkeﬁ@meo woasi noj - ac
etyl)-4- uor op rr0|d|ne2carbon|trlle and -

(R) - 2- [ 64{eBeR 1Ysi peri di n- 1- y0- 3- net hyl - 2, 4-di oxo 3, 4-di hydr o- 2H pyri ni di
n-1-yl nmethyl)-4- fl uoro benzonitrile, or its pharnmaceutically accept abl e
salt thereof. In a first aspect, there is_proyided a. pharnac utlc

conposi t |Y@ha@§?ﬁ5ﬁi”%?fﬁﬁe Breé?rﬁHUEVP&ﬁ%@ﬂrgﬂﬁg?ipg%ffr@&e‘%’éﬁ[zcé’ﬂqé’oﬁg Vi | ve which
is | 150hlnqgﬂ%d40,(p}§qdang@ RO Asessionytt ) dedahdnl G)ireating of a condition or disorder

hydr of I h DPP |V
i bi § of oGP E b CRRaIPS LRSI GObt T S ot hy 1] -3

-nmet hyl- 742-butyn-1 -yO0-8-(3-(R)-am no- pi perldln 1 -yl)- xanthine or a
phar maceyt | II accept a e 3?% S
provi dedli}#ﬁ'g 3%"8%%3 prﬁ?g?tﬁ%‘%géﬁ%n tg% &S%e aél rpita ?%%%g@%goe i n%&égﬁ)@@%fﬁg% t he
manuf act dorereddcing th@wel@ammtevremﬂgmﬂewmﬁerﬁ thesveightina paenpindyee §8rei o

del ayjng or treating a netabolic di sorder sel ected fromthe group
consi‘'sting of type | diabetes nellitus, type 2 diabetes nellitus, inpaired
gl ucose thlotteanioest thanprasens iveniisniinig AP \RE G PEE@achfisRgmpeaierwit tha

post prandjal #%9? cﬂltﬁéctﬁ‘é%ﬁentgvr%éﬁé@bighﬂsor&mﬁh yri@ngt oretaabet religxndrome in a
pati ent in nee

ereo In a third aspect re i rovi ded the use of a
phar macedmpeisd gewppiivang (&) d@P?'F?é’% gtﬁ@\%ocfdcﬂ?u“toﬁ%a%‘ghﬁrgg“{ure of a
medi canmeny pB,%l’yCérﬂ';@l’ \gw‘bmgagé{mm&f gosH pidrmanslbgital bed/of gdutadeginetic draist i ng
pl asma gl ucose, st pr andi al asma gl ucose and/or of glycosyl ated
hennga5ob|WYH6933h@6“Ciaﬁorap §5ent in need thereof In a fourth aspect, there is
provi ded the use of a pharmaceutical conposition as defined above for the
manuf acture of a i reventin W n rever si ng
pr ogr essi ohMEr HIF §|pfeeg8ntd?‘{?8g%’£befc8wgr%’ﬁ%%an? O%%Pr%e ﬂ;%g%%@%r*% bF ood
gl ucose, ddistidtion heesibstoenarel sancé/foiromﬁrrgnndrta/ttab@kampisyndr ome to type 2
di abetes nellitus in a patient in need thereof In a fifth aspect, there is
provi ded the use of a pharmaceutical conposition as defined above for the
manuf@cture of a medi canent for preventing, slow ng the progression of,
del ayi ng s tl‘%?tl ng of a condition or disorder selected fromthe group
consi stin onpl i cations of diabetes nellitus such as cataracts and
m cr o- andwier iy aspeibiake dickeasédps suchrasingbpieropardipat a et i nopat hy,

neur opat héharltnlaéeﬁ.ﬁgai C?ﬁB@s@tmn%omﬁﬁst.tﬁgf 4 8@%@:’%9%5%&"&%@@ Hérend BéA6E @N,
stroke an eripheral arterial occlusSive disease, in ,a patient in %%%d
t hereof the formula {1 as defined hereinafter can advantageously be used in comb:na’non with a

35 |V inhibitor as specified hereinafter for preventing, slowing progression of, delaying or

treating a metaboiic disorder, in particular in improving glycemic control in patients. This



In a sixth aspect, there is provided the use of a pharnmaceuti cal
conposition as defined above for the manufacture of a nedi canent for

reduci ng- body wei ght or preventing an increase in body i
facilitaﬂVﬁ&&EMFﬁﬁhction in body weight in a patient #ﬁﬁﬁgggﬁ@ﬁg?%of 13a

In a seventh aspect, there is providedqt.he use of a pharnmaceuti cal
conposition as defined above for the manufacture of a nedi canent for
preventing, slow ng, delaying or treating the degeneration of pancreatic

beta cells and/or the decline.of : j | i r i eta cells
andior _FSE ABPOURE i BroPSro e EREh R At afn B At C Bt
cel | s ansiéiusrestvaignhgoetiy, famgickiomalf tipbees peiitiseat ctndigiborithdiseaseet i on in
a patien% in need thereof In an eighth aspect, there is provided the use of
a pharna%gﬁ?TCal conposition as defined above for the manufacture of a

medi cament for preventing, slow ng, delaying or treating di seases or

condig i OfSeab ! Pt askutbraidea hpRirBdcunaC tikioattibon of |iver fat in a patient
in néed thereof In a ninth aspect, there is provided the use of a

phar macettriwisingcosresyeney-adsilerhenzeissipe vatye of e foraniErlict ure of a

medi canent for maigtaining and/or inproving the insulin sensitivity and/or
for treating or preyentipg h pen?nsulinenia and/or insulin resistance in a
patient in need th A tghth aspect, there is provided the use of a
gl ucopyr anosyl - vene derivative as defmed above for the
manuf act uoé 0 ace al conpositibn as defined above. In an

el event h aspeg here is provided the use of a DPP IV inhibitor as defned
above for #HRé mgnhuf@tture of a pharmaceutical conposition as defined above.
Accordi ng to anpgnbodi nent, there is provided a nethod for preventing,

sl ow ng the progression of, delaying or treating a nmetabolic disorder

sel ected fromthe group consisting of type 1 diabetes nellitus, type 2

di abet es bl RUSnoloBRRI£&6 9} LERE SR @ BieaNE ndihy P hothdRRhjREk /A8t Ng bl ood
gl ucose , hyperglycema, postprandi al hyperglycem a, overwei ght,
obesii@y éﬁfﬁbtﬁﬁa@’ié]ﬂoirw@p@?ﬂd?ib}’m’=ie|tf‘oéy’65ﬁ‘i9éfﬁf‘y‘%/rﬁfuﬁé’ VIO éoF characteri zed
in that ?ﬁ%ngg@%ﬁqﬁgg%i-substituted benzene derivative as defined .
her ei nbefore”and hereinafter is admpistered i.n conbination or alternation
with a DPiEharnnaiiks EMPedimgst @EPPHEG Har & %ﬁ@”&ﬁﬁ herei nafter. According
t o anot hgrpehodhipenbs there is provided a nethod for inproving glycemc
control and/or for reducing of fasting plasma glucose, of postprandi al

pl asma gF%EH?é”and/or of glycosyl ated henogl obin HbAl ¢ in a patient in

need t her eof characigikggﬁf+n that a gl ucopyranosyl -substituted benzene

derivative as fine ©f ei nbefore and hereinafter is administered in

conbi natipn_or lal tegnation with a DPP IV inhibitor as defined hereinbefore
and herei naf Ner . espharmaceuti cal conposition according to this

di scl osure may al 8o av%zvalugﬁle di sease-nodi fying properties with respect
to diseasqg/ﬁF ondNtions related to inpaired glucose tolerance (IGT),

i npai red fasting blood glucose (IFG, insulin resistance and/or netabolic
syndriéne. 13b According to anot her enbodinent, there is provided a nethod
for preventing, slow ng, delaying or reversing progression frominpaired

gl ucose tolerapnce (I GI), inpaired fasting blood glucose (IFG, insulin
resistané§ﬁ§WH%dﬁ)fron1netabo|ic syndrome to type 2 diabetes nmellitus in a
patient in need. thereof acterized in that a glucopyranosyl substituted
benzene deri vatj ve af’ﬂgg?ﬁZd her ei nbefore and hereinafter is admnistered
i n conbi ngtiontar ak}ernation with a DPP IV inhibitor as defined

her ei nbef or eNand tyer ing@%er. A by the use of a pharmaceutical conposition
accordi ng to&ﬁﬂis digﬁr' re, an inprovenent of the glycemc control in
patients in ne t & eof is obtainable, also those conditions and/or

di seases related to or caused by an increased bl ood glucose | evel may be
treated. WD 20091022007PCT/ EP2008/ 060736 - 14 - Accordi ng to anot her
enbodigrendr joritaer @i s provi ded a nethod for preventing,




sl ow ng the progression of, delaying or treating of a condition or disorder
sel ected fromthe group consisting of conplications of diabetes nellitus
such as cataracts and m cro- and nacrovascul ar di seases, such as

nephr opat Wp, 200sezemopat hy, neuropat hy, tissue ischaem aCiEamberiasc!| er osi s,
nyocardi al infarction, stroke and peripheral arterial occlusive disease, in
a patient in need thereof characterizdd-in that a

gl ucopyr anosyl -substituted benzene derivative as defined herei nbefore and
hereinafter is admnistered in conbination or alternation with a DPP |V
inhibitor as dgfined h fnibef ore and hereinafter. The term "tissue

i schaem a" pargiculdrly conprises diabetic nacroangi opathy, diabetic

m cr oangifd i alred mound 10heal i ng and di abetic ulcer. By the
adm ni strati'dn of} a ¢ ixcal conposition according to this disclosure
and due to_the |nh|b|to f activity of the glucopyranosyl -substituted
benzene dé}ivdﬁ'

I ve excessive blood glucose |evels are not converted to

i nsol ubl e storage fd&@nrs, |ike fat, but excreted 15through the urine of the
patient. Therefore, no gain in weight or even a reduction in body weight is
the result According to another enbodi nent, there is provided a nethod for
reduci ng,bady i, ght or preventing an increase in body weight or
faC|I|tat|ng a eduction in body weight in a 20patient in need thereof
characterized fn that copyranosyl - substituted benzene derivative as
defined herein efoaggaﬁﬁgzg;einafter is adm nistered in conbination or

al t er nat iFIn. P IV inhibitor as defined hereinbefore and

her ei nafter. h& @Ioglﬁ@i ef fect of the glucopyranosyl-substituted
benzene deri vati /n the 2 maceut i cal conposition according to this

di scl osure is Nndep&ndent of insulin. Therefore, an inprovement of the
giycem c control is(hssible without an additional strain on the pancreatic
beta cells. By an admi nistration of a pharnaceutical conposition according
to th®s invention a beta-cell degeneration and a decline of beta-cel

functi onghba F@‘U@Jho%% (f‘%cﬁ]n@hmﬁlﬁ Z%@Q{é@i@& éiur%rzoﬂﬁ@{/%bt%yloﬂ(quﬁaﬂﬁlﬁ%at ic beta
cells can be d prevent ed urt hernore, Of unctionality of

pancr eat V'é‘“‘étéwi (é %W’ﬁé‘”?%ﬁ@vﬁh’e&}yi Fe@?%@@myhﬁdcﬁaﬁ@‘qﬁﬁﬁﬁb%'ylé{ﬂﬂhﬁl ze of
pancr eat (TcRab-ayail-b-$)inBeiyie as@dihyikhyrifeyn- b@l)r&a@woﬁ(h@td;&nbmyxobyhmremi I ation

status an creatic beta-c | ycem a
can be nopTR 08 RA Do 8s RRRER R oL B ecE i A bERBa P PUN el di ng
to thds dr (QeilS@asmme—prodﬁ@nﬂﬁQ@érﬂ:ﬁ@OO?PCT/ EP2008/ 060736 - 1 5 - the

function r i ta.cells and/or for inproving and/or
restorlng 5H¥m%ﬁ%% (%Hgs%ﬁgmggs%gncreatlc beta cells and/or restoring the
functionality of pancreatic insulin secretion in a patient in need thereof
charactegi ze RAbo@mIhUERRY SRR h &d, benzene derivative as
defi ned Eere?%(%?%?e gﬁm wgre?né te?Mlg%gdﬁﬁﬁﬁgiered i n combi nation or

al t er nat BOITRAVIMhiRos BpEted fror isparewy coasistief 9fned her ei nbefore and

her ek naf E@dgiiptin, vildagliptin, saxagliptin, alogliptin, denagiiptin,

(28)1-{[2-(5-Methyl-Z-phenyl-oxazol-4-yi}-ethylamino]-acetyil-pyrrolidine-2-carbonitrile,
(28)-1-{[1,1,-Dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl}-propylaminol-acetyl}-pyrrolidine-2-
carbonitrile,
(S)-1-((28,3S,11bS)-2-Aminc-8,10-dimethoxy-1,3,4,7, 1 1b-hexahydro-2H-pyrido{2, 1-

20  alisoquinolin-3-yh-4-fluoromethyl-pyrrolidin-2-one,
(3,3-Diflucropyrroiidin-1-y)-((28,48 }-4-{4-(pyrimidin-2-y)piperazin-1-ylpyrrolidin-2-
yhimethanone,
(1{(38,48 -4-amino-1-(4-(3.3-diftuoropyrrolidin-1-yl}-1,3,5-triazin-2-yDpyrrolidin-3-y13-5,5-
difluoropiperidin-Z-one,

25 (2S,48)-1-{2-[(38.1R)-3~(1H-1,2,4-Triazol-1-yimethyl)cyclopentytamino}-acetyl-4-
fluoropyrrolidine-2-carbonitrile, and



By the adm nistration of a conbination or pharnmaceutical conposition
according to the disclosure, an abnorjml accunul ation of fat in the |iver
may be reduced or inhibited. Therefore&] according to another enbodi nent,
there is provided a nethod 10for preventing, slow ng, delaying or treating
di seases_or constions‘attributed to an abnormal accunul ation . of |iver fat
in a patRentt-Brimieedivendr-éof-Raidct erdioed . 4-Aihydrat2Hgpyrimidin-1-yimethyl}-4-

gi ucopyrgnosyhsitaski t ut ed benzene derivative as defined hereinbefore and
hereinafter is adm nistered in conbination or alternation with a DPP |V

i nhi bi tSF'fsa@“ad‘@f"'?eh‘@‘éﬁahé?“éip?@?f%’t‘téh%ﬁ@‘ herei nafter. Diseases or conditions
which are attributed to an abnormal accunul ation of liver fat are
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di seases, such as nephropathy, retinopathy, neuropathy, tissue ischaem a,
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metabolic syndrome to type 2 diabetes mellitus in a patient in need thereof.

In a fifth aspect, there is provided the use of a pharmaceutical composition as defined above for
the manufacture of a medicament for preveniing, slowing the progression of, delaying or treating
of a condition or disorder selected from the group consisting of complications of diabetes mellitus
such as cataracts and micro-and macrovascular discases, such as nephropathy, retinopathy,
neuropathy, tissue ischaemia, arteriosclerosis, myocardial infarction, stroke and peripheral arterial

occlusive disease, in a patient in need thereof.

In a sixth aspect, there is provided the use of a pharmaceutical composition as defined above for
the manufacture of a medicament for reducing body weight or preventing an increase in body

weight or facilitating a reduction in body weight in a patient in need thereof.
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According to another embodiment, there is provided a method for improving

glycemic control and/or for reducing of fasting plasma glucese, of posiprandial plasma
glucose andfor of glycosylated hemogiobin HbA1c in 2 patient in need thereof characterized
in that a glucopyranosyi-substituted benzens derivative as definad hereinbefore and

hereinafter is administered in combination or alternation with 2 DPP IV inhibitor as defined

hereinbefore and hereinafier,

The pharmaceutical composition according to this disclosure may also have valuable disease-
modifying properties with respect io diseases or conditions related to impaired giucose

tolerance (IGT), impaired fasting biood glucose (IEG), insulin resistance and/or metabolic

syndrome.



The term "active ingredient” of a pharnmaceutical conp05|t|on according to
the present invention neans the gl ucopyranosyl-substituted benzene
derivative and/or the DPP |V inhibil8ls according to the present invention.
25The term "body mass index" or "BML" of a human patient is defined as the
wei ght in kil ograns divided by the square of the height in neters, such
that BM has units of kg/ng. The term "overweight" is defined as the
condi tion wherein the individual has a BM greater 30than or 25 kg/n2 and
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obeS|ty abn t’ﬁgog&eﬁ t'?gﬁlﬂﬁﬁ?&el nt é BM ?s equal to or greater than 40
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and is inches or 94 cmin women. Wth 10regard to a Japanese ethnicity
or Japanese patients abdonmi nal obesity may be defined as wai st
circunference 85 cmin nmen and 90 cmin wonmen (see e.g. investigating
commttee for the diagnosis of netabolic syndronme in Japan). The term
"euglycem a" is defined as the condition in which a subject has a fasting
bl ood 15gl ucose concentration within the nornmal range, greater than 70
ng/dL (3.89 mvol /L) and | ess than 110 ng/dL (6.11 mol /L). The word
"fasting" has the usual neaning as a nedical term The term
"hyperglycem a" is defined as the condition in which a subject has a
fasting bl ood 20gl ucose concentrati on above the normal range, greater than
110 ng/dL (6.11 mml/L). The word "fasting” has the usual neaning as a
medical term The term "hypoglycem a" is defined as the condition in which
a subject has a bl ood glucose concentration bel ow the normal range of 60 to
115 ng/dL (3.3 to 6.3 mml/L). 25



- The term "postprandi al hyperglycem a" is defined as the condition in which
a subject has a 2 hour postprandi al bl ood glucose or serum gI ucose
concentration greater than 200 ng/dL (11.11 nmmol /L), 30The term "inpaired
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treatment with a pharmaceutical composition according to this disclosure.

35 According to another embodiment, there is provided a method for preventing,
siowing, delaying or treating the degeneration of pancreatic beta cells and/or the decline of



As a rule, other paraneters are used in everyday clinical practice to
assess insulin resistance. Preferably, the patient's triglyceride
concentration is used, for exanple, as increased triglyceride 4 evel s
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syndrome to type 2 diabstes meliitus; or



25 The term "HbAl -.c" refers to the product of a non-enzymatic glycation of
t he haenogl obin B chain. Its determnation is well known to one skilled in
the art. in nonitoring the treatnment of diabetes nellitus the HbAlc val ue
i s of excwtiommabkesy nportance. As its production dependdHERSHHEBSy on t he
bl ood sugar level and the life of the _erythrocytes, the HbAlc in the sense
300f a "blood sugar nenory reflects £ "average bl ood sugar |evels of the
precedi ng 4-6 weeks. Diabetic patients whose HbAlc value is consistently
wel | adjusted by intensive diabetes treatnment (i.e. < 6.5 %of the total
haenogl obi preventinbeiovdngpthe proggassios o dpiEyeast irgatisetcf acoptitnes dsardghai nst

di abeti ¢ N gLQaNGi-ORAMLp FAkisSEATRbApidBATON HidbeRE nidifusOWan a6 bhianes an
average inprovenment 1n the HoAl "c value in the diabetjc of the order of
1.0- 1.5 3898 MibH-@n¢ B@GOVPSH 2 RISEaREs (AN €5 VaPRiarstay: Fnosaihy. PeYeRTY-n al |

di abeti cs g ,aaRhauaa theridensad riyatg6khl inaRgen oftroke BrdpdipABal fteeber ably < 6
“1/0 HbAlc. WD 2009/ 022007PCT/ EP20081060736 - 22 - The "netabolic

syndr &me", o84 difEPEd O syndrome X" (when used in the context of a

met abol i ¢ @iReREBsdy. waki or prakéraidg bhactelys irebayoldight syladititati)'a ieguatios yndr one
conplex with the cardinal feature being insulin resistance (Laaksonen DE,
et al. Am OBV Bl 52002; 156: 1070-7). According to the ATP |11/ NCEP

gui del i nes ptdussingt disvenuinnming cofredthe tHEndavdn&epor of mahcrebie b daiimahdior

Chol esterol, Educati.qn .Progr al . 2t | Eval uati on,
and Treat nél?ﬁode(‘} "el-cﬁf&? Wc@g;ﬁ;&g:ﬂ%& éarto ?gn %gﬁaﬁ?)g r %ﬁﬁ%ﬁﬁg&é@%{b rent Panel
111) 16AMA: rekoating e fofictibhaity’sfeanoanticstt calb apdiovesktinehs(feadanality of

285: 2486- 2 i agnosi.s.+of. the metabolic syndronme is nade when three or
nor e of thg‘%g%??‘@\}&%%@ %Cz ti%’ac%:rt ors 1 Oare present: 1. Abdom nal obesity,

defi ned as praesingcslowingfceteyinger Seaipoidisehess acondfonsmtiiipuipgle, anghaommags

i nches or i 0 wWth regard to a Japanese ethnicity or
SelideAd B@!@F‘f £ W g P : y
Japanese p%:éfentés ae |ne§1 as waist circunference .? 8 cmin nmen and ? 90

cm i n wonemaitsping prdprimeravingdhe insuisgengiviy agd/oHor redse @5 piEreling 40 ny/ dL

in men 4. BlLOOO RRESSUR/f insafH 89sBmddg (SBP _? 130 or DBP ? 85) 5. Fasting
bl ood ¢l uco%/e ? 110 g%dL 20The NCEP definitions have been#al i dat ed

( Laaksonehapetiensin ngpd erod caspcienaeg in ihgblhe slucemeanasyieubsitulsd PYIZ5e2r i des and
HDL chol efkigsRk id Anfili@edkb @oebraafutiah s0alkenAigh euitiarmseP hyinsibiendateinggt hods in
medi cal anal ysis and are described for exanple in Thomas L (Editor): "Labor
und Di agnEneforpasRe ¥ agsgesel | schaft nbH, Frankfurt/Min, 2000.

25According to a commonly used definition, hypertension is diagnosed if the

syst g!dpc RLQ08) P FRME S g LR AR e B UG ﬁ%_mm@nd diastolic

bl oo ressure. exceeds d va If a patient is suffering
f r om nmani fseddiined @babissork anid Sewinafteritd he mecoimrded medicantdréfosyst ol i ¢ bl ood

pressure be rveeglgncgg%o@@gg%% @&ﬁ%&gﬁﬂ &v%%%grbmmﬁm melofll 4S4-94risEicblg0d

pressure be’ Tower A
from the group consisting of type 1 diabetes mellitus, type 2 diabetes meliitus, impaired

glucose tolerance (IGT), impaired fasting blood giucose (iIFG), hypergiycemia,
25 postprandial hyperglycemia, overweight, obssity and metabolic syndrome; or
- improving glycemic conirol and/or for reducing of fasting plasma glucose, of postprandial
plasma glucese and/or of glycosylaied hemoglobin HbAlc; or
- preventing, slowing, delaying or reversing progression from impaired glucose toierance
(IGT), impaired fasting biood glucose (IFG), insulin resistance ahd/or from metabolic
30 syndrome to type 2 diabetes meliitus; or
- preventing, slowing the progression of, delaying or treating of a condition or disorder
selected from the group consisting of complications of diabetes mellitus such as calaracts
and micro- and macrovascuiar diseases, such as nephropatny, retinopathy, neuropathy,
tigsue ischaemia, arteriosclerosis, myocardial infarction, stroke and peripheral arterial

35 occlusive disease; or



The terns "treatnment” and "treating™ conprise therapeutic treatnent of -
patients having already devel oped said condition, in particular in nmanifest
form Therapeutic treatnent nmay be synptomatic treatnent in order to
relieve tWE28894p¥8Ts of the specific indication or cal$aVERPEREGTENt in
order to reverse or partially reverse.the conditions of the indication or
to 35stop or slow down progression of the disease. Thus the conpositions
and nmet hods of the WD 2009/ 022007PCT/ EP2008/ 060736 - 23 - present

i nvention may be used for instance as therapeutic treatpent over a ,erlod

of time ad efiqing %F?Vf“@u*gh&ﬂ"r%Ye@t'%%‘? ﬁﬁsﬁase mﬂ?éjyf”@lgﬁ’?so""f%?”lﬁ%tﬁ'@Iaa{E?LfCE%W y
treating”, podphR¥Matkval ly treating” and prevent| ng" are used

5i nterchangeabl% E’d cog?rl se a trea c{}e t| ents a% m{ sk to develop a
condi ti on MEYRTBHSPMRG 8F'ANRY 8T 2T 88&?5? R e L Iy

Descri pti ofe 48dine o‘aiﬁpaﬂfcﬁorﬂm’@mf damgedtio btehae:eps; es@trtiod impening@nd/ot N parti cul ar
t he armaceut.i c conposi ti ons, s .and uses

gl ucgj’;yr anﬁg@?[‘“%%ﬁ&@?@} @8 %ERT e%aqef?gr 3 At PUHETTEY bﬂw:tt‘?hnﬁucfnam( A a

defi ned hepaicrdaéf osdirardrelierernafter. Preferably Rl denotes chloro or

Cyano; 11 RGP Locan, SRS s Al TR danahe oL of s Ay 3

denot es et uran ) -
tetrahydroéqma\maB@rydﬁdixgﬁwaefn nore preferably R3 denotes cycl opropyl

et hi nyl , (ﬁztn i %chrrzﬁ/ro%ggwe‘?fnéﬁlhﬁ’éé(ns‘?ﬁvn{: %gx&ﬁ&ﬁ?gayﬁg of b @Ry Y1 oxy.

20Preferted g ucopyranos tituted benzene derivatives are sel ected
from@ he gnoepnafingoapodaussyityesigarce): (1)

6- (4- Et hwabs‘é%zxt% néech@er@ogérﬁ%@f&am&héﬁwébpa !Wﬂwfb@éﬁ%s BenpeRi-dd il e (2)
2- (4- Et hyl benzyl) - 4- (6- D- gl ucopyranos- 1-y1) - 5- met hoxy-benzonitrile (3)

1- Cyano- gepdnaitoRyr B@ﬁﬁ@i@yMth(af%qupgm%%wb&%geﬂPeyafanﬁ@eﬁﬁfwPS fRhsene (4)
2- (4- Et hyLhhpRzido) afb-Hedsikar@h ucopyranos- 1-y1) - 5- hydr oxy- benzonitril e (5)

2- (4- Ethyl -benzyl)-4-(13-D gl ucopyranos-1-yl)-benzonitrile (6)

2- (4- Cycl opr opyl - benzyl) - 4- (13- D- gl ucopyr anos-1-y1)-benzonitrile (7)

1- chk®r o AdedrnPtg lm@mpyﬁmhammﬂ thine-i2 plotided Ihermysk -of erphyhactiding eq@psgion

boroy i1 By the thRRIR A e mabhicfeRe'o kiR A0V Gl i oKl

method as described hereinbefore and hereinafter.

20  Definitions
The term "active ingredient™ of 2 pharmaceutical composition according ic the present
invention means the glucopyranosyl-substituted benzene derivative and/or the DPP IV
inhibitor according to the present invention.

25 The term "body mass index” or "BMI" of a human patient is defined as the weight in
kilograms divided by the square of the height in meters, such that BM! has units
of kg/m2.

The term "overweight"” is defined as the condition wherein the individual has a BMi greater
30 than or 25 kg/m? and less than 30 kg/m®. The terms "overweight” and "pre-obese” are usad

interchangeably.

The term "obesity" is defined as the condition wherein the individual has a BMi equal o or

greater than 30 kg/m?. According to @ WHO definition the term obesity may be categorized
35  as follows: the term "class | obesity” is the condition wherein the BMI is equai to or greater

than 30 kg/m? but lower than 35 kg/m?; the term "class ii obesity" is the condition wherein the



- (9) 1-chloro-4-(6-Dglucopyranos-1-yl)-244-((S)-tetrahydrofuran-3-yl oxy) -
benzyl | - benzene (10)
1- Met hyl- 244- ((R) -t et rahydrof uran- 3-yl oxy) - benzy11-4- (6. - D- gl ucopyr anos- 1-
y1) - benzewe 2000022009/ 022007PCT/ EP2008/ 060736 - 24 - ( PLRE/EP2008/660736
1- Met hy1-244-((S)-tetrahydrofuran-3-yl gxy) - benzyl11l- 4- (0- D gl ucopyranos- 1-
A- benzene Even nore preferred gl ucopi/l:l nosyl - substi tuted benzene derivative
are selected fromthe conmpounds (6), (7), (8), (9) and (11). 5According to
this invention, it is to be understood that the definitions of the above
listed gPMtissgraibeyareateiiaan kLD Benowsidnatetl Kedts hedemsl 758 Jhehasie t heir
hydr at esjg 11§0donatieswhdein R B0PKRALSE 16 6F fBatehBaead kg/MEt h regard to the
preferred conpound (7) an advantageous crystalline formis described in the
i nternational patent applciation WO 2007/028814 whi ch hereby is
i ncor por aiedrmhevietdrali dbekitg' ie nkfineatas. thd\tdrhitioe gk chirt @whisetogtigfatio véd conpound

(8), ,an 10 advantagepus .crystalline formis descr] 1 he.l pternati onal
paterf apprel F8ﬁe{€fé)tﬁéd)€?ﬁw qqi\gincvl\llonllleenr%Waf’%reelj'ﬁtg%erﬂﬂg? g‘te 2‘8*‘ ﬁ)térei nin

i ts entimnetly.reditdverand dredisveioptmentor gfeedipegdlex onpound (9) an advant ageous
crystalline formis described in the international patent applciation WO
20061117359 which hereby is incorporated herein in its entirety. Wth
regard t 6h¢ leem pakdaminalpbesityos nauqlly Pringd sadvarrndiepvde@n/SeaEisine formi s
descr i begd RidBfte k5 4b HRENGH 10013 inRASEB: RRPIShAH BP9 YOn2008MAAIPR3 whi ch

hereby is incorporated hereinin its entirety. These crystalline forns
posstss woad te6l/apanere 9thbiﬁ®b@r%apé%9%ﬂa§?ﬂt%ﬁ§é 3 ORI MY PR PEIMSAS ity of
the SGTgainBicDintepince EWBRER MEand=hgD 66 ¥eldhén Ree B QI MBedigBiing committes

physi cochem cally stable and thus provide a good shelf-life stability.
20The asffeiediagreyt 8 AgpRC R BredermPathvention, in particul ar the

phar maceuti cal conpositions, nethods and uses, refer to a DPP IV inhibitor
as defi ns?!%j?@ere‘i nhef or.e, and afteJ.

u emja . is,agh hee esl tp1 it (?rruw nrc grsu gctthhgr%gfﬁn %Food
phar macelity EAT | FUHETEENP ab P& S T%6T H&TREY. Gar ar Ag°T he "I rF st
enboth negiucdserdoodiniretvin wihin the eberal exhgBRPedtyt halh7bmpaiLd38Be any or all of
25t he foll ow j ically I ts: (A:
1 (4 et OSSO0 IGE e, TR Gk Bl LSRRI e & o
0- pi peri d$ atnegicp-igamt hi ne (cf. WO 2004/ 018468, Exanple 2(142)): 0 WO
2009/ 022007PCT/ EP2008/ 060736 - 25 - (B):
1-[([1, 5]1_na ht hyri di n-2-yl ) met hyl | - 3- met hyl -,7-(h,2-but n-1-y1)-8-((R)-3-am no
- pi per i dirhe Brmynyparakyesmise s ¢gfineg\ep WT@%‘MGS‘{ | jest hassiasing biggdy 5
(O : 24 - RgMEARZOhEMrAtAMUIRY WL koA aBERYA, gréale? tRHUY D mbrdL1)k 8-l &) 3Fm

- pi in-1-y1)- hi f. 2 184 Ex le 2 :
no-piper Iw((j):"dn“fastiglg")has ﬁ%%tsuélrgr?ea Ing asva\pmecgcﬁée?'mg 68, ampl e 2(80)): 0

The term “hypoglycemia” is defined as the condition in which a subject has a blood glucose
concentration below the normal range of 60 to 115 mg/dL (3.3 to 6.3 mmol/L).

25
The term “postprandial hyperglycemia” is defined as the condition in which a subject has
a 2 hour postprandial blood glucose or serum glucose concentration greater than 200 mg/dL
{11.11 mmol/L).

30 The term “impaired fasting blood glucose” or "IFG" is defined as the condition in which a
subject has a fasting blood glucose concentration or fasting serum glucose concentration in 2
range from 100 to 125 mgidt (i.e. from 5.6 to 8.9 mmol/t), in particular greater than 110 mg/dL
and less than 126 mg/di (7.00 mmol/L). A subject with "normal fasting glucose" has a fasting
glucose concentration smaller than 100 mg/dl, i.e. smaller than 5.6 mmol/l.

35



N O NN N-12 10(D):

2- ((R) - 3-am no- pi peridi n-1-y1) - 3- (but - 2- ynyl) 5-(4- rrethyl qui nazol i n-2-yl e
thyl)-3.5- dihydro-imdazo[ 4, 5-cfl pyridazi n-4-one (cf. W) 2004/ 050658
Exanpl e 186)2009022007 (E): PCT/EP2008/060736

1-[ (4- et hyl - qui nazol i n-2-yhnet hyl ] - 3- get hyI 7-(2-butyn-1-y1)-8-[(2-am no-2
- met hyl 15pr opyl) - net hyl am nol - xant hi nd (cf. WD 2006/ 029769, Exanple 2(1)):
WO 2009/ 022007PCT/ EP2008/ 060736 - 26 - (F)

1-[ (3-cyano- qui nol i n-2-yOret hyl ] - 3- rreth 2but 1-y1)-8-((R)-3-am no-p
i peri di nlheteym § %H?HEH\‘?OE%FO‘&W%@S 124‘6 inee éﬂnf(t@mf)whfeiz@

1-(2- Cyaﬁg) é%@ﬁHsYali hé’l}r%@étbbﬁﬂad@i‘ tﬁlé’a@l@dﬁés br ¥e)im&icoB) catcaRfration greater than

?a) pi per |4(}| Qg/dl (¥7)8 mmg\/L c?ieg han%\go 93_/ 9?? mmolBafme) a%norgna%l cos% NH2

1- { (4- metlydncgUien&ad foar B@ﬂﬁiﬁi@)blobd Juretdyd sefurt 2iubedeysandenir)ierBedn(H8) - ( 2- ami
g) pf5?[3y1 L\:II:E(E) ttﬁgkf’%% Qt?gar e?gltup Imrg]gecif gg{c{lo?e pei'qgf?{aio%ggg%bur@éﬁgﬂlal%ngz%l) )

1- [ ( 3- cyanbgipyost diier-=2asgtl /) m;dary Iwith rarehgilicobe (tczerbudsey ha$ a g hpu8pqsirRyndB a

m no- pi @g@%ﬁé%B%r%égg%%@é&%er(t%m!\‘Rai?e‘?‘?f?éno%?rﬁg%l Famhe 1(52)): WO

2009/ 022

The term “hyperinsulinemia” is defined as the condition in which a subject with insuiin

10  resistance, with or without euglycemia, has fasting or postprandial serum or plasma insulin
concentration slevated above that of normal, iean individuals without insulin resistancs,
having a waist-to-hip ratic < 1.0 (for men) or < 0.8 (for women).

H O

The ferms “insulin-sensitizing", "insulin resistance-improving” or "insulin resistance-lowering”

15  are synonymous and used interchangeably.

The term “insulin resistance” is defined as a state in which circulating insulin levels in
excess of the normal response 1o a glucose load are required to maintain the euglycemic
state {Ford ES, ef al. JAMA. (2002) 287:356-9). A method of determining insulin resistance is
20  the euglycaemic-hyperinsulinaemic clamp test. The ratio of insulin to giucese is determined
within the scope of a combined insulin-glucose infusion technigque. There is found fo be
insulin resistance if the glucose absorption is below the 25th percentile of the background
population investigated (WHO definition). Rather less laborious than the clamp test are so
calied minimal models in which, during an intravenous glucose tolerance test, the insulin and
25  glucose concentrations in the blood are measured at fixed time intervals and from these the
insulin resistance is calculated. With this method, it is not possible 1o distinguish between

nepatic and peripheral insulin resistance.

Furthermore, insulin resistance, the response of a patient with insulin resistance {o therapy,
30  insulin sensitivity and hyperinsulinemia may be guantified by assessing the *homeostiasis
model assassment {o insulin resisiance (HOMA-IR) score, a reliable indicator of insulin
resistance (Katsuki A, of al. Diabetes Care 2001; 24: 362-5). Further reference is mads to
methods for the determination of the HOMA-index for insuiin sensitivity (Matthews et af.,
Diabetologia 1985, 28: 412-13}, of the ratio of intact proinsulin to insulin (Forst et al.,
35  Diabetes 2003, 52(Suppl.1): A453) and to an euglycemic ciamp study. In addition, plasma

adiponectin levals can be monitored as a potential surrogate of insulin sensitivity. The



- 27 - NH2 (J):

1-[ (4-met hyl - pyrim di n-2-yhnet hy1] - 3- met hyl- 7- (2- butyn- 1-y1) - 8- ((R) - 3- am no
-pi peridinl-yl)-xanthine (cf. W 20051085246, Exanple 1(81)): 0--- N1/, O
N NH2 ( K)wO 2009/022007 PCT/EP2008/060736

1-[ (4, 6-di met hyl - pyri m di n-2- yhnet hyl%— 3-net hyl -7-(2-butyn-1-y1)-8-((R)-3-a
m nopi peri di n-1-yl)-xanthine (cf. WO 805/ 085246, Exanple 1(82)): NH2 (L):
1-[ (qui noxal i n-6-y) et hyl]-3-met hyl-7-(2-butyn-1-y1)-8-((R)-3-am no-piperid
in-1-y1)- xanthine (cf. WO 2005/085246, Exanple 1(83 z: NH2 WO

2009/ 02 287 REY §FRODBEEE0PaBY the)gmeopipeip 8pqs6Henty HEIMAERESPIVEty and a

f avour abl g sigtewief heedmpobhahve mler B Dbty osmespegt ed therapeutic
advant ages or inprovenents when conbi ned with ot her pharnaceutical active

substances. Their preparation is disclosed in the publications nentioned.
5Regar di pgmishe seeangseoheshiun® U/qENRdsiRlada glitdesb@inmed yEPR |V
Inhihitors are selected fromthe group consisting of sitagliptin,
vildagliptin, saxagliptin and alogliptin. According to this invention it is
t o be undes silaather batantehes defusad tn evesydal clireal alaotiee tb esdead AR |V | nhi bitors

al so conpri t hei ] | Ly . t F%] | & I hydr at es,
10sol vap}e%gsgéﬁae'B%rle%rrr%[)rh&gﬁ?ecgaﬁgétﬁgﬁ ‘%éeépggfg grpc\ﬁﬁ t%rn Z%ﬁ)se@?t ]%? 0 szﬂl%’ gg hydr at es
and pol ynoepsdddriglpranse tevels sofrglatp sranificattyrwithdhe peaewei s insditeetigiatdrose whi ch
are referred to herei nabove and herei nbel ow.
10  Patients with a predisposition for the development of IGT or IFG or type 2 diabetes are those

having euglycemia with hyperinsulinemia and are by definition, insulin resistant. A typical

patient with insulin resistance is usually overweight or obese. If insulin resistance can be

detected, this is a particularly strong indication of the presence of pre-diabetes. Thus, it may

be that in order to maintain glucose homoeostasis a person needs 2-3 times as much insulin

15 as a healthy person, without this resulting in any clinical symptoms.

The methods to investigate the function of pancreatic beta-cells are similar to the above
methods with regard 1o insuiin sensitivity, hyperinsulinemia or insulin resistance: An
improvement of beta-cell function can be measurad for example by determining a HOMA-

20  index for beta-cell function (Matthews et al., Diabetologia 1985, 28: 412-19), the ratio of
intact proinsulin to insuiin {Forst ef al., Diabstes 2003, 52(Suppl.1): A459), the insulin/C-
peplide secretion after an oral glucose {olerance test or a meal tolerance test, or by
employing a hyperglycemic clamp study and/or minimal modeling after a frequently sampled
intravenous glucose tolerance test (Srum.vo# et al., Eur J Ciin invest 2001, 31: 380-87).

25
The term “pre-diabetes” is the condition wherein an individual is pre-disposed to the
development of type 2 diabetes. Pre-diabetes extends the definition of impaired glucose
tolerance to include individuals with & fasting bicod glucose within the high normal range 2
100 mg/dL {J. B. Meigs, ef al. Diabetes 2003; 52:1475-1484) and fasting hyperinsulinemia

30 (elevated plasma insulin concentration}. The scientific and medical basis Tor identifying pre-
diabetes as a serious health threat is laid out in a Position Statement entitied "The
Prevention or Delay of Type 2 Diabeies” issued jointly by the American Diabetes Association
and the National Institute of Diabetes and Digestive and Kidney Dissases (Diabetes Care
2002; 25:742-749).

35



The pharnmaceuti cal conpositions, nethods and uses according to this

I nvention nost 15preferably relate to conbinations which are selected from
the Table 1. Table 1 No. Conmpound No. of the SAT2 inhibitor ,DPP |V

| nhi bi t orwo 20a%02g8y 2 (1) (B) (1) (O 4 (1) (D 5 (1)PQIEHP280808)73¢ F) 7

-21-

individuals likely {0 have insulin resistance are those who have two or morg of the following
aftributes: 1) overweight or obese, 2) high blood pressure, 3) hyperiipidemia, 4) one or more
1 degree relative with a diagnosis of IGT or IFG or type 2 diabetes. insulin resistance can
be confirmed in these individuals by calculating the HOMA-IR score. For the purpose of this
5  invenfion, insulin resistance is defined as the clinical condition in which an individual has a
HOMA-IR score > 4.0 or a HOMA-IR score above the upper limit of normal as definad for the

laboratory performing the gluccse and insulin assays.

The ferm “type 2 diabetes” is defined as the condition in which a subject has a fasting blood

10 glucose or serum glucose concentration greater than 125 mg/dL (8.94 mmol/L). The
measurement of blood glucose values is a standard procedure in routine medical analysis. If
a glucose tolerance fest is carried out, the blood sugar level of a diabetic will be in excess of
200 mg of glucose per dL {11.1 mmol/l} of plasma 2 hours after 75 g of glucose have bean
taken on an emptly stomach. In a glucose tolerance test 75 g of glucose are administerad

15 orally to the patient being fested after 10-12 hours of fasting and the blood sugar level is
recorded immediately before faking the glucose and 1 and 2 hours after taking it. in a healthy
subject, the blood sugar level befare taking the glucose will be bhetween 60 and 110 mg per
dL of plasma, less than 200 mg per dL 1 hour after taking the giucose and less than 140 mg
per di after 2 hours. If after 2 hours the value is between 140 and 200 mg, this is regarded

20  as abnormal glucose tolerance.

The tarm "late stage type 2 diabetes mellitus” includes patients with a secondary drug
failure, indication for insulin therapy and progression io micro- and macrovascular
complications e.g. diabetic nephropathy, or coronary heart dissase (CHD).

25
The term "HbA1ce" refers to the product of a nan-enzymatic glycation of the haemoglobin B
chain. its determination is well known fo one skilled in the art. In monitoring the treatment of
diabetes mellitus the HbA1c value is of exceptional imporiance. As its production depends
assentially on the blood sugar levei and the life of the erythrocytes, the HbAi¢c in the sense

30 of a "blood sugar memory” reflects the average biood sugar ievels of the preceding 4-6
weeks. Diabetic paifients whose HbA1c value is consistently well adisted by intensive
diabetes freatment (i.e. < 8.5 % of the total haesmoglobin in the sampie), are significantly
better protected against diabetic microangiopathy. For example, metformin on its own
achieves an average improvement in the HbA1c value in the diabetic of the order of 1.0 - 1.5

35  %. This reduction of the HbA1C value is not sufficient in all diabstics to achieve the desired
target range of < 6.5 % and preferably <6 % HbA1C.



(1) (9 8 (1) (H 9 (1) (1) 10 (1) (J) 11 (1) (K 12 (1) (L)-13 (2) (A
(2) (B) 15 (2) (O

10

15

20

20

30

35

WO 2009/022007 PCT/EP2008/660736
.09 .

The “metabolic syndrome”, also called "syndrome X" (when used in the context of a
metabolic disorder), also called the “dysmetabolic syndrome” is a syndrome complex with-the
cardinal feature being insulin resistance (Laaksonen DE, ef al. Am J Epidemiol
2002;156:1070-7). According to the ATP HII/NCEP guidelines (Executive Summary of the
Third Report.of the National Cholesierol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel 1) JAMA: Journal of the American Medical Association (2001) 285:2486-2497},
diagnosis of the metabolic syndrome is made when three or more of the following risk factors
are present;

1. Abdominai obesity, defined as waist circumfierence > 40 inches or 102 cm in

men, and > 35 inches or 94 ¢m in women; or with regard tc a Japanese ethnicity or

Japanese patients defined as waist circumference 2 85 cm in men and z 20 cm in

women,

2. Triglycerides: = 150 mg/dL

3 HDL-cholesterol < 40 mg/dL in men

4, Biood pressure = 130/85 mm Hg (SBF = 130 or DBP 2 85)

5 Fasting blood glucose = 110 mg/dL

The NCEP definitions have been validated (Laaksonen DE, et al. Am J Epidemiol. (2002}
156:1070-7). Trigiycerides and HDL cholesierol in the blood can also be determined by
standard methods in medical analysis and are described for example in Thomas L (kditor):
"[Labor und Diagnose”, TH-Books Verlagsgesellschaft mbH, Frankfurt/Main, 2000.

According to a commonly used definition, hypertension is diagnesed if the systolic blood
pressure (SBP) exceeds a value of 140 mm Hg and diastolic blood pressure (DBP) exceeds
a value of 80 mm Hg. If a patient is suffering from manifest diabetes it is currently
recommended that the systolic biood pressure be reduced to a level below 130 mm Hg and

the diastolic blood pressure be icwered to below 80 mm Hg.

The terms "freatment" and "treating” comprise therapeutic treatment of patients having
already deveioped said condition, in particular in manifest form. Therapeutlic treatment may
be symptomatic treatment in order to relieve the symptoms of the specific indication or
causal treatment in order to reverse or partially reverse the conditions of the indication or 1o

stop or slow down progression of the disease. Thus the compositions and methods of the

14
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present invention may be used for instance as therapeutic treaiment over a period of time as
weli as for chronic therapy.

The terms "prophylactically treating”, "preventivally treating” and "preventing” are used
interchangeably and comprise a treatment of patients at risk to develop a condition

mentioned hersinbefore, thus reducing said risk.

Detailed Description
The aspects according to the present invention, in particutar the pharmaceutical
compositions, methods and uses, refer o glucopyrancsyl-substituted benzene derivatives of

the formula {l) as defined hereinbeforg and hereinafier.

Preferably R’ denotes chloro or cyano; in particular chloro,

Preferably R? denotes H.

Preferably R® denotes ethyl, cyclopropyl, ethinyl, (R)-tetrahydrofuran-3-yioxy or (S)-
tetrahydrofuran-3-yioxy. Even more preferably R® denotes cyclopropy!, ethinyl, (R)-
tetrahydrofuran-3-yloxy or (S)-tetrahydrofuran-3-yloxy.

Preferred giucopyranosyl-substituted benzene derivatives are selected from the group of
compounds {1} to (10):

{1y &-{4-Ethylbenzy!-4-(B-D-glucopyranos-1-yli-2-methoxy-benzonitrile

(2)  2-(4-Ethylbenzyl}-4-(B-D-glucopyranos-1-yi)-6-methoxy-benzonitrile

(3y  1-Cyano-2-(4-ethylbenzyl}-4-(B-D-glucopyranos-1-yl)-5-methyl-benzene

4)  2-(4-Ethylbenzyi-4-(B-D-glucopyranos-1-yl)-5-hydroxy-benzonitrite

(8)  2-(4-Ethyi-benzyl)-4-(B-D-giucopyranos-1-yl)-benzonitrile

(8) 2-(4-Cyciopropyi-benzyl)}-4-( -D-glucopyranos-t-yl)-benzonitrile

{7V 1-chioro-4-(3-D-glucopyranos-1-y)-2-{4-ethynyl-Denzyl}-benzene

(8)  1-chioro-4-{B-D-glucopyranos-1-yl}-2-[4-{{R)-tetrahydrofuran-3-yioxy)-
benzyll-benzene

{9)  1-chloro-4-(B-D-glucopyranos-1-yi)-2-{4-((S)-tetrahydrofuran-3-yloxy)-
benzyil-benzene

(10)  1-Methyl-2-[4-((R)-tetrahydrofuran-3-yloxy}-benzyl}-4-(B-D-glucopyranos-1-

vl}-banzene

(1)
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(11} 1-Methyl-2-[4-((S)-ieirahydroturan-3-yloxy)}-benzyll-4-(3-D-giucopyranos-1-

yl)-benzene

Even more preferred glucopyranosyl-substituted benzeng derivative are selected from the
compounds (6}, (7), (8), (2) and {11).

5  According fo this inveniion, it is io be understood that the definitions of the above listed
. glucopyranosyl-substituted benzene derivatives also comprise their hydrates, sclvates and
polymorphic forms thereof. With regard to the preferred compound {7) an advantageous
crystalline form is described in the international patent applciation WO 2007/028814 which
hereby is incorporated hersin in its entirety. With regard to the preferred compound (8), an
10  advantageous crystaliine form is described in the international patent applciation WO
2008/117360 which hereby is incarporated herein in its eniirety. With regard to the preferred
compound (8) an advantageous crystalline form is described in the internaticnal patent
applciation WG 2006/1173588 which hereby is incorporaied herein in its entirety. With regard
to the preferred compound (11) an advantageous crystalline form is described in the
15  international patent appliciation WO 2008/049923 which hereby is incorporated herein in its
entirety. These crystalling forms possess good solubility properties which enable a good
bicavailability of the SGLT2 inhibitor. Furthermore, the crystaline forms are physico-
chemically stable and thus provide a good shelf-life stability,

20  The aspects according 1o the present invention, in particular the pharmaceutical
compositions, methods and uses, refer ic a DPP IV inhibilor as defined hereinbefore and
hereinafter, or prodrugs thereof, or pharmaceutically acceptable salts thereof.

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

25  the following compounds and their pharmaceutically acceptable salts:

(Ay  1-{(4-methyi-guinazolin-2-y)methyl}-3-methyi-7-(2-butyn-1-y)-8-(3-(R)-amino-piperidin-
1-yl)-xanthine (cf. WO 2004/018468, Exampls 2(142)):

A ﬁi N

NH,
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(BY  1-I{[1.5naphthyridin-2-ylimethyl]-3-methyl-7-(2-butyn-1-y! -8-((R)}-3-amino-piperidin-1-
yl}-xanthine (cf. WO 2004/018468, Exampie 2(252)).

@) ==
(\YN\ i )tN//
| N//\)/O\J\T | N’>‘N

(C): 1-{gquinazolin-2-ylimethyl}-3-methyl-7-(2-butyn-1-y[}-8-((R)-3-amino-piperidin-1-yl)-
xanthine (cf. WO 2004/018468, Exampie 2(80)):

NH,

16 (Dy  2-{(R)-3-amino-piperidin-1-yi}-3-(but-2-ynyl)-5-(4-methyi-guinazolin-2-yimethyl}-3.5-
dihydro-imidazo[4,5-djpyridazin-4-one {(cf. WO 2004/050858, Example 136}

O /
N

N
™~ ~ N
CUT L0
[ NH,

(E)  1-[{4-methyi-quinazoiin-2-ylmethyl}-3-methyl-7-(2-butyn-1-yl)-8-[(2-amino-2-methyl-

15 propyli-methylaminol-xanthine (cf. WO 2008/029769, Example 2(1)):
o /
N N
= N /
5 77N NH
=N %\ /l\-N ?

O N

|

39
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{Fy.  1-[(3-cyano-quinolin-2-yl)methyl]-3-methyh7-(2-butyn-1-y1)-8-({ R)-3-aminc-piperidin-1-
yl)-xanthine (cf. WO 2005/085246, Example 1(30)):

N

I 5

)

/%
fg& va

5 (G) 1-(2-cyano-benzyl}-3-methyl-7-(2-butyn-1-y1}-8-({R)-3-amino-piperidin-1-yl)}-xanthine
(cf. WO 2005/085248, Example 1(39)):

| //

0)\’]‘ | N%NQ

(H)y  1-[(4-methyl-quinazolin-2-yhmethyl}-3-methyl-7-{Z-butyn-1 -yE)—8-[(8)—(2-aminb—propyl)-
10 methylamino}-xanthine (cf. WO 2006/029769, Exampie 2(4)):

(:  1-[{3-cyano-pyridin-2-ylmethyi}-3-methyl-7-(2-butyn-1-y)-8-((R)-3-amino-piperidin-1-
yl-xanthine (¢f. WO 2005/085246, Exampie 1(52)):.

(K)
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(Jy  1{(d-methyl-pyrimidin-2-ylimethyi]-3-methyl-7-(2-butyn-1-y}-8-((R)-3-amino-piperidin-
1-yl}-xanthine {cf, WO 2005/085246, Example 1(81)):

o =
sporde
N OA\N ' N/ N
|

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

! )\&%Q

(L) 1-[(quinoxalin-6-yh)methyl]-3-methyi-7-(2-butyn-1-y)-8-((R}-3-aminc-piperidin-1-y!)-
xanthine (cf, WO 2005/085248, Example 1(83)):

/%

popes

| NH

NH,

15  These DPP IV inhibitors are distinguished from structurally comparable DPP [V inhibitors, as

they combine exceptional potency and a long-lasting effect with favourable pharmacoiogical

qe)
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properties, recaptor selectivity and a favourable side-effect profile or bring about unexpected
therapeutic advantages or improvements when combined with other pharmaceutical active

substances. Their preparation is disclosed in the publications mentioned.

Regarding the second embodimant (embodiment B), preferred DPP 1V inhibitors are selecied

from the group consisting of sitagliptin, vildagliptin, saxagliptin and alogliptin.

According fo this invention it is to be undersiood that the definitions of the above listed DPP
IV inhibitors also comprise their pharmaceutically acceptabie salis as well as hydrates,
solvates and polymorphic forms thereof. With respect o salts, hydrates and polymorphic
forms thereof, particular reference is made 1o those which are referred to hereinabove and

hereinbeiow.

The pharmaceutical compositions, methods and uses according o this invention most

preferably relate to combinations which are selected from the Table 1.

Table 1
No. Compound No. of the 3GLT2 DPP IV Inhibifor
inhibitor
1 (1) (A)
2 (1) (B)
3 (1) (C)
4 (1) (D)
5 (1) (E)
8 (1) (F)
7 (1) (@)
6 (1) (H)
o {1 (1)
10 (1) (J}
11 (1) (K)
12 (1) (L)
13 (2) {(A)
14 {2) (B)
15 (2) (C)
16 (2) (D)

PCT/EP2008/060736
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52 ) (D)
53 (5) (E)
54 {5) (F)
55 (5) (G)
56 (5) (H)
57 (5) )
58 (5) (J)
59 (5) (K)
60 (5) (L)
61 (6) (A)
62 (6) (8)
63 (6) (<)
64 (6) (D)
65 (6) (E)
66 (8) (F)
67 (6) (G}
68 (6) (H)
€9 (6) 0
70 (6) (J)
71 (6) (K)
72 (6) {L)
73 (7) (A)
74 {7) (B)
75 . ) (C)
76 (7) (D)
77 (7) (E)
78 (73 (F)
79 (7) (3)
80 (7) (H)
81 (7) 0
82 (7) ()
83 (7) (K)
84 (7) (L)
85 (8) (A)
86 (8) (B)
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87 (8) (C)
88 (8) (=)
89 (8) (E)
90 (8) (F)
91 (8) (G)
92 (8) (H)
93 (8) (n
94 (8) )
95 (8) (K)
96 (8) (L)
97 (9) ' (A)
98 (9) (B)
99 (9) (C)
100 (9) (D)
101 (9) (E)
102 (9) (Fy
103 (9) (G)
104 (9) (H)
105 (9) ()
106 (9) ()
107 ) (Ky
108 {9) (L)
109 (10) (A)
110 (10) (B)
111 (10) (C)
112 (10) (D)
113 (10) (E)
114 (10} (F)
115 (10) (G)
116 (10) (H)
147 (10) 0
118 (10) (N
119 (10) (K)
120 (10) (L)
121 (1) (A)
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122 (11) (B}
123 (11 (C)
124 (1 (D}
125 (11) (E)
126 (11) (F)
127 (11) (G)
128 (11) (H)
129 {11} {1
130 (11} (J)
131 (11} (K)
132 (11) (L)
133 (1) sitagliptin

134 o)) vildagliptin

135 (1) saxagliptin

136 {1 atogliptin

137 2 sitagiiptin

138 (23 vildagliptin

138 (2) saxagliptin

140 (3) alogliptin

141 (3) sitagliptin

142 {3 vildagliptin

143 (3) saxagliptin

144 (3) alogliptin

145 {4) sitagiiptin

146 (4) vildagliptin

147 4 saxagliptin

148 (4) alogliptin

149 (5) sitagliptin

150 (53 viidagliptin

151 (5) saxagliptin

152 5 alogiiptin

183 (8) sitagliptin

154 {8) vildagliptin

185 {6) saxagliptin

156 {6) alogiiptin

95 (8)
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157 (7) sitagliptin
158 (7 vildagliptin
159 (7) saxagliptin
160 {7) alogliptin
161 (&) sitagiiptin
162 {8) vildagliptin
163 (8) saxagliptin
164 {8} atogliptin
165 (@) sitagliptin
166 (9) vildagliptin
167 (9 saxagliptin
168 (9) alogiiptin
169 (10) sitagliptin
170 (10) viidagliptin
171 (18 saxaglipiin
172 (10) alogliptin
173 (1) sitagliptin
174 (11) vildagliptin
175 (11 saxagliptin
176 (1Y alogliptin

Among the combinations No. 1-176 according to the present invention iisted in Table 1,

combinations No. 1, 13, 25, 37, 49, 61, 73, 85, 87, 109, 121, and 133-178, in particular 61,

73, 85, 97, 121, 153 to 168 and 173 to 176, even more preferably 97, 165, 166, 167 and 168
5 are to be emphasized.

The combination of a glucopyranosyl-substituted benzene derivative and a DPP IV inhibitor
according to this invention significantly improves the glycemic control, in particular in patients
as described hareinafter, compared with a monotherapy using either the glucopyrancsyl-
10  substituted benzene derivative or the DPP IV inhibitor. The improved glycemic controt is
determined as an increased lowering of biood glucose and an increased reduction of HbA1c.
With monotherapy in & patient, in particular in patients as described hereinafter, the glycemic
conirol can usually not be further improved significantly by an administration of the drug
above a certain highest dose. In addition, a long term treatment using a highest dose may be
15 unwanted in view of potential side effects. Therefore, a full giycemic conirol cannot be

achieved in all patients via a monoctherapy using either the glucopyranosyl-substituted
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benzene derivative or the DPP IV inhibifor. in such patienis a progression of the diabetes
mellitus may continue and complications associated with diabetes mellitus may occur, such
as macrovascular complications. The pharmaceutical composition as well as the methods
according to the present invention allow a reduction of the HbA1c value to a desired {arget
5 range, for example <7 % and preferably < 6.5 %, for a higher number of patients compared

with a corresponding monotherapy.

in addition, the combination of a glucopyranosyi-substituied benzene derivative and a DPP
IV inhibitor according to this invention allows a reduction in the dose of either the

10  glucopyranosyl-substituted benzene derivative or the DPP IV inhibitor or of both active
ingredients. A dose reduction is beneficial for patients which otherwise would potentia!ly
suffer from side effects in a monotherapy using a higher dose of either the glucopyranosyl-
substituted benzene derivative or the DPP iV inhibiior. Therefore, the pharmaceutical
composition as well as the methods according to the present invention, show less side

15  effects, thereby making the therapy more folerabie and improving the patients compliance
with the treaiment.

A monotherapy using a DPP IV inhibitor according to the present invention is not
independent from the insulin secretory capacity or the insulin sensitivity of a patient. On the
20 other hand, a treatment with the administration of a glucopyranosyl-substituted benzene
derivative according the present invention does not depend on the insuiin secretory capacity
or the insulin sensitivity of the patient. Therefore, any patient independent of the prevailing
insulin levels or insulin resistance and/or hyperinsulinemia may benefit from a therapy using
a combination of a glucopyranosyl-substituted benzene derivative and a DPP 1V inhibitor
25  according to this invention. Independent of their prevaliling insulin levels or their insulin
resistance or hyperinsulinemia these patients can still be treated with the DPP 1V inhibitor
because of the combined or aliernate adminisiration of the giucopyrancsyl-substituted

benzene derivative.

30 A DPP IV inhibitor according fo the present invention is abie — via the increases in active
GLP-1 levels - to reduce the glucagon secretion in a patient. This will therefore limit the
hepatic giucese production. Furthermore, the elevated active GLP-1 levels produced by the
DPP 1V inhibitor will have beneficial effects on beta-cell regeneration and neogenesis. All
these features of DPP IV inhibitors render a combination with a glucopyranosyi-substituted

35  benzene derivative quite useful and therapeutically relevant.
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When this invention refers io patients requiring treatment or prevention, it relates primarily fo
treatment and prevention in humans, but the pharmaceutical composition may also be used

accordingly in veterinary medicine on mammals.

5  As described hereinbefore by the administration of the pharmaceutical composition
accerding to this invention and in particular in view of the high SGLT2 inhibitory activity of the
giucopyranosyl-substitufed benzene derivative therein, excessive blood glucose is excreted
through the urine of the patient, so that no gain in weight or even a reduction in body weight
may result. Therefore, a ireatment or prophylaxis according to this invention is

10  advantageously suitable in those patients in need of such treatment or prophylaxis who are
diagnosed of ons or more of the conditions selected from the group consisting of overweight,
class | obesity, class | obesity, ciass lIl obesity, visceral obesity and abdominal obesity or for
those individuals in which a weight increase is contraindicated.

15  The pharmaceutical composition according to this invention and in particular the
alucopyranosyl-substituted benzene derivative therein exhibits a very good efficacy with
regard to glycemic conirol, in particular in view of a reduction of {asting plasma glucose,
posiprandial plasma glucose and/or glycosylated hemoglobin (HbA1c). By administering a
pharmaceutical composifion according fo this invention, a reduction of HbA1c equal to or

20  greater than preferably 0.5 %, even more preferably egual to or greater than 1.0 % can be

achieved and the reduction is particularly in the range from 1.0 % to 1.5 %.

Furthermore, the method and/or use according to this invention is advantageously applicabls
in those pattents who show one, two or more of the foliowing conditions:
25 (a) afasting blood glucose or serum glucose concentration greater than 110 mg/dL., in
pariicular greater than 125 mg/dL;
{b) a postprandial plasma giucose equal io or greater than 140 mg/dL;
{c} an HbA1c value equal to or greater than 6.5 %, in particuiar equal 1o or greater than 8.0
%.
30
The present invention also discloses the use of the pha'rmaceuéica! composition for
improving glycemic control in patients having type 2 diabetes or showing first signs of pre-
diabetes. Thus, the invention also includes diabetes prevention. If therefore a
pharmaceuticai composition according to this invention is used tc improve the giycemic
35  control as soon as one of the above-mentioned signs of pre-diabetes is present, the onset of

manifest type 2 diabetes mellitus can be delayed or prevented.
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Furthermore, the pharmaceutical compesition according to this invention is particularly
suitabte in the treatment of patients with insulin dependency, i.e. in patients who are treated
ar otherwise would be treated or need treatment with an insulin or & derivative of insulin or &’
substitute of insulin or a formulation comprising an insulin or a derivative or substituie
thereof. These patients include patients with diabetes type 2 and patients with diabetes type
1.

It can be found that by using a pharmaceutical compaosition according to this invention, an
improvement of the giycemic control can be achieved even in those patients who have

insufficient glycemic control in particular despite treatment with an antidiabetic drug, for

-example despite maximal tolerated dose of oral monotherapy with either metformin or a

SGLTZ inhibitar, in particutar a SGLTZ inhibitor according to this invention, or a DPP IV
inhibitor, in particular a DPP IV inhibitor according to this invention. A maximal tolerated dose
with regard to metformin is for example 850 mg three times a day or any eguivalent thereof,
A maximal tolerated dose with regard to a SGLTZ inhibitor according to this invention, in
particular with regard to the compounds (8}, (7), (8}, {2) or (11), is for example 100 mg,
preferably 56 mg or even 30 mg once per day or any equivalent thereof. A maximal tolerated
dose with regard to a DFP IV inhibitor according fo this invention, in particular with regard to
the compound (A) {1-[{4-methyil-quinazolin-2-yl)methyl]-3-methyl-7-{2-butyn-1-y1}-8-(3~(R}
amino-piperidin-1-yl)-xanthine), is for example 10 mg once daily or any equivalent thereof. A
maximal tolerated dose with regard to a DPP IV inhibitor according to his invention is for
example Sitaglipiin 100 mg once daily or any equivalent thereof. in the scope of the present
invention, the terrm "insufficient glvcemic control™ means a condition wharein patients show

HbA1c values above 6.5 %, in particuiar above 8 %.

Therefore, according 1o a preferred embodiment of the present invention, there is provided a
method for improving glycemic control and/or for reducing of fasting plasma giucose, of
posiprandial plasma glucose and/or of giycosylated hemoglobin HbA1c in a patient in need
thereof who is diagnosed with impaired glucese tolerance {IGT), impaired fasting blood
glucose (IFG) with insulin resistance, with metabolic syndrome and/or with type 2 or type 1
diabetes meliitus characterized in that a glucopyranosyl-substituted benzene derivative as
defined hereinbefore and hereinafler is administered in combination or alternation with a

DPF IV inhibitor as defined hersinbefore and hereinafisr.

(G-
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The lowering of the blood glucose leve! by the administration of a glucopyranosyl-substituted
benzene derivative according to this invention is insulin-independent. Therefore, a
oharmaceutical composition according to this invention is particulariy suitable in the
freatment of patients who are diagnosed having one or more of the following conditions
5 - insulin resistance,

- hypernsulinemia,
- pre-diabetes,
- type 2 diabetes mellitus, particular having a iate stage type 2 diabetes mellitus,
- type 1 diabetes mellitus.

10
Furtharmore, & pharmaceutical composition according to this invention is particularty suitable
in the treatment of patients who are diagnosed having one or more of the following conditions
(a) obesity (including class |, Il and/or |l obesity), visceral obesity and/or abdominal obesity,
(b) trigtyceride biood ievel =z 150 mg/dL.,

15  (¢) HDL-cholesterot blood level < 40 mg/dL in female patients and < 50 mg/dL in male

paiients,

(d) a systolic blood pressure 2 130 mm Mg and a diastolic biood pressure z 85 mm Hg,

(e) a fasting blood glucose level =2 110 mg/dL.

20  ltis assumed that patients diagnesed with impaired glucose tolerance (1GT), impaired fasting
biood glucose (IFG), with insulin resistance and/or with metabolic syndrome suffer from an
increased risk of developing a cardiovascular disease, such as for example myocardial
infarction, coronary heart disease, heart insufficiency, thromboembalic events. A glycemic
control according 1o this invention may result in a reduction of the cardiovascular risks.

25
A pharmaceutical composition according to this invention, in particular due to the
glucopyranosyl-substituted benzene derivative therein, exhibits a good safety profile.
Therefora, a treatment or prophyiaxis according to this invention is advaniageously possible
in those patients for which the mono-therapy with another antidiabetic drug, such as for

30 example metformin, is contraindicated and/or who have an intoierance against such drugs at
therapeutic doses. in particuiar, a treatment or prophylaxis according to this invention may be
advantageously possible in those patients showing or having an increased sisk for one or
more of the following disorders: renal insufficiency or diseases, cardiac diseases, cardiac
failure, hepatic diseases, pulmonal diseases, catabolytic states and/or danger of lactate

35  acidosis, or female patients being pregnant or during lactation.
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Furthermore, it can be found that the administration of a pharmaceutical composifion
according fo this invention results in no risk or in a iow risk of hypoglycemia. Therefore, a
treatment or prophylaxis according to this invention is also advantageously possible in those

patients showing or having an incrsased risk for hypoglycemia.

A pharmaceutical composition according to this invention is particuiarly suitable in the'long
term treaiment or prophvlaxis of the diseases and/or conditions as described hereinbefore
and hereinafter, in particular in the long term glycemic control in patients with type 2 diabeles
meliitus.

10

The term "iong term" as used hereinbefore and hereinafter indicates a treatment of or
administration in a patient within a period of time longer than 12 weeks, preferably longer

than 25 weeks, even more preferably longer than 1 year.

15  Therefore, a particularly preferred embodiment of the present invention provides 2 method
for therapy, preferably oral therapy, for improvement, especially long term improvement, of
glycemic control in patients with type 2 diabetes meillitus, especially in patients with late
stage type 2 diabetes meliitus, in particular in patients additionally diagnosed of overweight,
obesity (including ciass |, class Il and/or class i obesily), visceral obesity and/or abdominal

20 obesity.

The effects mentioned above are observed both, when the glucopyranosyl-substituted
benzene derivative and the DFP [V inhibifor are administered in combination, for exampie
simultansously, and when they are administered in alternation, for exampie successively in

25  separate formulations.

it will be appreciated that the amount of the pharmacsutical composiiion according to this
invention to be administered to the patient and required for use in freatment or prophylaxis
according to the present invention will vary with the route of administration, the nature and
30  severity of the condition for which treatment or prophylaxis is required, the age, weight and
condition of the patfient, concomitant medication and will be Wiimately at {he discretion of the
attendant physician. In general, however, the glucopyranosyl-substituted benzene derivative
according to this invention and the DPP IV inhibitor are included in the pharmaceutical
composition or dosage form in an amount sufficient that by their administration in

35  combination or alternation the glycemic controd in the patient to be freated is improved.
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In the foliowing preferred ranges of the amount of glucopyranosyl-substituted benzene.
derivative and of the DPP IV inhibitor io be employed in the pharmaceutical composition and
the methods and uses according to this invention are described. These ranges refer to the
amounts to be administered per day with respect to an adult patient and can be adapted

'S5 accordingly with regard to an administration 2. 3, 4 or more times daily and with regard to

other rouies of adminisiration and with regard to the age of the patient.

Within the scope of the present invention, the pharmaceutical composition is preferabiy

administered orally. Other forms of administration are possible and described herainaftar.
10  Preferably the dosage form comprising the glucopyranosyl-substituted benzene derivative is

administered crally. The route of administration of the BPP IV inhibitor is oral or usually well

known.

in general, the amount of the giucopyranosyl-substituted benzene derivative in the
15  pharmacsutical composition and methods according to this invention is preferably in the
range from 1/5 to 1/1 of the amount usually recommended for a monotherapy using said
glucopyranosylsubstituted benzene derivative. Advantagsously, the combination therapy
according to the present invention utilizes lower dosages of the individuat glucopyranosyi-
substituted benzene derivative or of the individual DPP IV inhibitor used in monotherapy or
20  used in conventional therapeutics, thus avoiding possible ‘:oxicity and adverse side effects

incurred when those agents are used as monotherapies.

The amount of the glucopyrancsyl-substituted benzene derivative is preferably in the range
from 0.5 mg to 200 mg, even more preferably from 1 to 100 mg, most preferably from 5 to 50

25  mg per day for 2 human being, for example for approximately 70 kg body weight. The oral
administration is preferred. Therefore, & pharmaceuticai composition may comprise the
hereinbefore mentioned amounts for once daily administration and from 0.25 mg to 100 mg.
even more preferably from 0.5 to 50 mg. most preferably from 2.5 to 25 mg for twice daily
administration. Particular dosage strenghts (e.g. per tablet or capsule) are for example 5, 10,

30 15, 20, 25 or 50 mg of the compound (8), (7), {8), (9) or (11}, in particular of the compound
(9).

In general, the amount of the DPP 1V inhibitor in the pharmaceutical composition and
methods according {o this invention is preferably in the range from 1/5 to 1/1 of the amount
35  usually recommended for @ monotherapy using said DPP 1V inhibitor.
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With respect to the first embodiment (embodiment A), the dosage typically required of the
DPP 1V inhibitors mentioned herein in embodiment A when administered intravenously is
0.1 mg to 10 mq, preferably 0.25 mg to § mg, and when administered orally 0.5 mg to
100 mg, preferably 2.5 mg to 80 mg, or 0.5 mg to 10 mg, more preferably 2.5 mg to 10 mg or
5 1 ni'g tc 5 myg, in. each case 1 to 4 times a day. Thus, the dosage required of the compound

(A (1 —[(47~methyl-quin azolin-2-ylmethyl}-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-piperidin-1-
yl)-xanthine) when administered orally is 0.5 mg to 10 mg per patient per day, preferably 2.5
mg to 10 mg per patient per day (more preferably 5 mg to 10 mg per patient per day) or 1 mg
{0 5 mg per patient per day.

10
A dosage form prepared with a pharmaceutical composition comprising a DPP 1V inhibitor
mentioned herein in embodiment A contain the actlive ingredient in a dosage range of 0.1-
100 mg, in particular 0.5 to 10 mg. Thus, particular dosage strengths of the compound {A) (1-
[(4-methyl-guinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1}-8-(3~(R)-amino-piperidin-1-yl)-

15  xanthine) are 0.5 mg, 1 mg, 2.5 mg, 5 mg and 10 mg, more particular dosage strengths
thereof are 1 mg, 2.5 mg and 5 mg.

With respsct to the second embodiment (embodiment B), the doses of DPP IV inhibifors
mentioned herein in embodiment B to be administared to mammais, for example human

20  beings, of, for exampie, approximately 70 kg body weight, may be generally from about 0.5
mg to about 350 mg, for exampie from about 10 mg 1o about 250 mg, preferably 20-200 mg,
more prefarably 20-100 mg, of the active moiety per person per day. or from about 6.5 mg to
about 20 mg, preferably 2.5-10 mg, per person per day, divided preferably into 1 to 4 single
doses which may, for example, be of the same size. Single dosage strengths comprise, for

25  exampig, 10, 25, 40, 50, 75, 100, 150 and 200 mg of the DPP [V inhibitor active moiety.

A dosage strength of the DPP IV 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 sitagiiptin free base anhydrate

30 (active moiety) are 25, 50, 75, 100, 150 and 200 mg. Pariicular unit desage 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, 684.25, 98.38, 128.5, 182.75, and 287 mg, respectively.
Adjusted dosages of 25 and 50 mg sitagliptin are used for patients with renal failure.

35
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A dosage range of the DPP IV inhibitor vildagliptin is usually between 10 and 150 mg daily, in
particular batwsen 25 and 150 mg, 25 and 100 mg or 25 and 50 mg or 50 and 100 mg daily.
Particuiar exampies of daily oral dosage are 25, 30, 35, 45, 50, 55, 60, 80, 100 or 150 mg. in
a more particular aspect, the daily administration of vildagliptin is between 25 and 15C mg or

5  between 50 and 100 mg. .in another more particular aspect, the daily administration of
vildagliptin is 50 or 100 mg. The application of the active ingredient may occur up o three
times a day, preferably one or two times a day. Particular dosage forms (e.g. tablets)
comprise 50 mg or 100 mg vildagliptin.

10  Alogliptin may be administered to a patient at a daily dose of between 5 mg/day and 250
mg/day, optionally between 10 mg and 200 mg, optionally between 10 mg and 150 mg, and
optionally between 10 mg and 100 mg of alogliptin (in each instance based on the molecular
weight of the free base form of alogliptin). Thus, specific dosage amounts that may be used

~include, but are not limited to 10 mg, 12.5 mg, 20 mg, 25 mg, 50 mg, 76 mg and 100 mg of

15  alogliptin per day. Alogliptin may be administered in its free base formoras a
pharmaceutically acceptable salt.

Saxagliptin may be administered to a patient at a daily dose of between 2.5 mg/day and 100
mg/day, opticnally between 2.5 mg and 50 mg. Specific dosage amounts that may be used

20  include, but are not limited o 2.5 mg, 5 mg, 10 mg, 15 mg, 20 mg, 30 mg, 40 mg, 50 mg and
100 mg of saxagiiptin per day.

The amount of the glucopyranosyl-substituted benzene derivative and of the DPP [V inhibitor
| in the pharmaceutical composition according to this invention correspond to the respective
25  dosage ranges as provided hereinbefore. For example, a pharmaceuticai composition
comprises an amount of 5 to 50 mg of the compound (6), (7), (8), (9) or (11), in particular of
the compound {9), and of the compound (A) (1-[{4-methyl-quinazolin-2-ymethyl]-3-methyl-
7-(2-butyn-1-y[)}-8-(3-(R}-amino-piperidin-1-yl)}-xanthine) in an amount of 0.5 mg to 10 mg.

30  Another example of a pharmaceutical composition comprises an amount of 5 to 50 mg of the
compound (8), (7}, (8), (9) or (11), in particular of the compound (9), and of sitagliptin in an
amount of 1 o 100 mg active moiety.

A further example of a pharmaceutical composition comprises an amount of 5 to 50 mg of
35  the compound {6), {7), (8), {9) or {11), in particular of the compound (9), and of viidagliptin in

an amount of 1 to 100 mg active moisty.
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derivative and a DPP IV inhibitor according to this invention significantly
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The term "administration in combination” means that both active ingredients are administered
at the same time, i.e. simultaneously, ar essentially at the same time. The term
"administration in alternation” means that at first a firs{ acfive ingredient is administered and
15  after a period of tme the second active ingredient is administered, i.e. both active ingredients
are administered sequentially. The pericd of time may be in the range from 30 min o 12
hours. The administration which is in combination or in alternation may be once, iwice, three

times or four times daily.

20  With regard to the administration of the glucopyranosyl-substituted benzene derivative in
combination with the DPP [V inhibitor both active ingredients may be present in a single
dosage form, for example in a tablet or capsule, or each active ingredient may be present in

a separate dosage form, for exampis in two different or identical dosage forms.

25  With regard fo their adminisiration in alternation, sach of the active ingredients is presentin a

separate dosage form, for example in two different or identical dosage forms.

Therefore, the pharmaceutical composition according to this invention may be present as
single dosage forms which comprise both the giucopyranosyl-substituied benzene derivative

30  and the DPP IV inhibitor as well as separate dosage forms wherein one dosage form
comprises the glucopyranosyl-substituted benzene derivative and the other dosage form
comprises the DPP IV inhibitor.

The case may arise in which one active ingredient has to be adminisiered more often, for
35  example twice per day, than the other active ingredient, which for example needs

administrafion once daily. Therefore the term "administration in combination or alternation”
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Pharmaceutical compositions suitable for oral administration may conveniently be presenied

as discrete units such as capsules, including soft gelatin capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or granules; as a
solution, a suspension or as an emuision, for example as syrups, elixirs or self-emulisifying

30  delivery systems (SEDDS). The active ingredients may also be presented as a bolus,
eleciuary or paste. Tablets and capsules for oral administration may contain conventional
exoipierﬁs such as binding agents, tillers, lubricanis, disintegrants, or wetting agents. The
tableis may be coated according to methods well known in the art. Oral liquid preparations
may be in the form of, for example, aqueous or cily suspensions, solutions, emulsions,

35  syrups or elixirs, or may be presented as a dry product for constitution with water or other

suitable vehicle before use. Such liguid preparations may contain conventional additives



30t hereof who is diagnosed with inpaired glucose tolerance (1GI), inpaired
fasting blood glucose (IFG wth insulin resistance, with netabolic
syndrome and/or with type 2 or type 1 diabetes nellitus characterized in
that a gl'\§CSPRPaH85y| - substitut ed benzene derivative &ETFERPEEH730

her ei nbefore and hereinafter is adm nhgt_er ed in conbination or alternation
with a DPP IV inhibitor as defined herei nbefore and hereinafter. WO

2009/ 022007PCT/ EP2008/ 060736 - 37 - The | owering of the bl ood glucose |evel

b d -sub
atcor ai mr 8° SRR arnd A ERTRE BATES ViaHiRe A G BRI CRE, Aghaet Ve

phar mac eatitie ails) compssnei@a. according to this invention is particularly
suitable in the treatnment of patients who are diagnosed having one or nore
of the follow ng conditions 5-insulin resistance, hyperinsulinem a,

pr e- di abBteegharmegpoticap ceneiséior aceasting taibe lwanttqnmyﬁsm%ﬁ/iowlafeﬁ &re stage

type 2 %éﬁ\gﬁér%ﬁadﬁ% lsﬂréﬂdﬁ {e, bmqn;éct%%?te%nﬂ@ hbild HctickOorchigngore, a

pharmaceutical conmposition according to this invention is particularly
sui t abl énfugiop hendrakkariatendtd ipanit eptesomRE %ﬁ*@%ﬁa@ﬁzﬁ@%&ﬂrﬁ'awmmé%e or nore

OL t he ;wurﬁé’wmﬂ&no@%m rhillB8sd EntRes ity ak b@@dd&éé&va@tb@%e'mmhbsﬁﬂ@/ or |11
obesity

iceral obeS|t and/ or ggdom nal obpesjt i (iel’l de bl ood
Povel Y hnad ik Sha o R R Ba oo o SBrBBES N Sy kIS 1 el o
pat ent s aﬂﬁnﬁﬁébrm]nﬂ ﬁm?lﬁto?ﬁé@n&éﬁubi@@t sz,tsp(sddm@, s%bﬂstmblaﬁdibf m@mbr@n@ssur gl ) ?d
130 a iasto)ic r LN 00
gl uc el_?%e\?gﬁ A%emit% yniale cﬁ‘ﬁt'veérfﬁr?g @gasgéﬁen PP et%%??%iéggd §¥ rs?th%eg wth
i npai redtsgilaumrocs‘estantml shiapceyy ydpBEpatidnfe se@diohabt congtibtigoditrgd almtase (IFG,
Wth i ns\y hmle ggfg% n@{; gge@q{e%rwé%rlg fg%tl%lgol i c syndronme suffer from an

ev

i ncr eased” a cardi ovascul ar di sease, such as for exanple
myocar di al |nfarct|on coronary heart disease, heart insufficiency,

thr 0”boeiﬂpé?HaE%ﬁMQQB%po{\a&%%ﬁ@éﬂlézfoP%QH 9%@%%9&9' mré;w@%ﬁ»@r RVLEilon may

result in a reduction o car di ovascul ar r1 sks. A phar maceut i cal
conposi t #EANGE BsfiRiGPEeeIed 28 YHVEASE ISBWOSith‘eEa‘?’q'?aelﬁlCﬁfr‘eﬁﬁj'édtj@ tdres

gl ucopyr aRRs Yha SHESHALHLSELRABAE N8R ihe/at, laﬁ@tﬁe@bsmon@mmbbé s a good
safety profile. Therefore, a trg t ment or yE h%ggf?cordl ng to this

i nventi o‘FP’"iVE“'%HYaTWf’Z‘fSé’M@QFWLﬁ% Blaét"{encofrﬁ’%% BPd RhTERFY he
mono- t hegapyr(aMidliBwanpy Ereiingaid chappetin @odbsg, such as for

20 The pharmaceutical compositions and methods according to this invention show
advantageous effects in the treatment and prevention of those diseases and conditions as
described hereinbefore compared with pharmaceutical compositions and methods which
comprise only one of both active ingredients. Advantageous effects may be seen for example
with respect to efficacy, dosage strength, dosage frequency, pharmacodynamic propertiss,

25  pharmacokinetic properties, fewer adverse effects, efc..
Examples of pharmacseutically acceptable carriers are known 1o the one skilled in the art.

Methods for the manufacture of giucopyranosyl-substituted benzene derivatives according to

30  this invention and of prodrugs thereof are known fo the one skilied in the art.
Advantageously, the compounds according to this invention ¢an be prepared using synthetic
methods as described in the literature, in particular as described in the WO 01/27128, WO
03/006836, WO 2005/092877, WO 2006/034489, WO 2006/064033, WO 2007/025943 and
WO 2007/031548. The compounds (1) to (6) may preferably be prepared following the

35  synthetic methods described in WO 2007/093610 and WO 2008/055870. Advantageously,
the compound (7) is prepared as described in the WO 2005/082877 (see example 12).



30exanple netformn, is contraindi cated and/ or who have an intol erance
agai nst such drugs at therapeutic doses. In particular, a treatnent or
prophyl axis according to this invention nay be advantageously possible in
t hose pat were/@6W ng or havi ng an increased risk forP@Her2pis/onyse of the
foll owi ng disorders: renal insufficiengy or diseases, cardiac di seases,
cardiac failure, hepatic diseases, pul'fonal di seases, catabolytic states
and/ or danger of l|actate 35acidosis, or femal e patients being pregnant or
during lactation. WD 2009/022007PCT/ EP2008/ 060736 - 38 - Further rmre it
can be foeFdiagReS PRBOGIHSHI RIS ﬂ&?nc%‘f’p%’”ﬁﬁé?r aE elieredgsciariodieten

accor di ngndsmgbrs seémmﬁmm 553 1V 2006 TBB@ lwgrzoom e7350\n8 gk of

hypogl yc ore, tr t. or xi.s according to this

i mvent 02{556@295@80%5@9%@%@86@%"%Q%%Pm BeRh i S eic B e ng. o

- havi ng amethoes esseskdrin gle Wor2obgpegiagcem a. A pharmaceuti cal conposition
according to this invention is particularly suitable in the long term
treatment or prophylaxis of the di seases and/or conditions as descri bed
her ei nbeWith eespad ihembodimbtiek, thd meibpadd dicwhteesis fortiieDP B Aginhbitors gbgardng ¢
cont 1 0l IJLRRLIER & SHlridlntotRG: ZretkhBRFLEReTRIL bifSon, 1\ dedo6LMind BRE ter
as used here n ore an ereinafter indicates a tre

admi ni st Manhigiiprs aocgrdiet o emodimeni A chthigdnyaodonfan paerepaagesing Reel? weeks,

pr ef er abl %009 MY i@ﬁxé’i@&&ﬁve EI’H@D“ f&%&gmﬁlreef)Lﬁfﬂ@@%ﬁ\f&ltt%@&%%@é‘(i 1 year.
15Therefore, a particularly preferred he present | nvent| on

pr ovi@escas M%Wdf%ﬁdqsw&eapryw%@r%&% Vﬁpéooﬁfﬁé?%ﬁywof%ﬂoﬁgﬁﬁ? enent ,

especi al b\botmmz@%%m@rm@/mﬁz? mé d@cleek 6f BBk hRlindobdPabl eksm. Wi th type
2d|abetes mel litus, slpeLﬁril %/ tPa‘tl nts with |ate staget pe 2 diabetes
SR Dhpinsd o

mel | it usPuing Ci?é?"?*i"‘é%? 08T 87 8RR PS: T &5HBREdN 8T over wei ght
oges! ty Q@)c(rjn;mwdsmg w_bazs)?sm (1) ogdioas dtsbtoam@é ?1; wbibaas lhddrpcﬁbl@&hér)é)n vi scer al

(0} eS|ty n or .apaom na esli,t effects apove .arl

observodP Bt SRR T a A0 il et Be ftiebet oo BERBbTD A RRME BN Oe and
the TOPP POOE/GHSH S, WD 2600 HTAR D mzmzmmsbmnﬂm disdidsnrgs df ehickxaanpl e

simul tan ] Ri | . for exanple
successi \?‘g{@g%ﬁeég@g&ewg Peﬂ)% gaﬁlr%& tﬂ?%@ntgﬂ?ﬁflf{nﬁmﬁﬂatkﬁb\gkigﬁéﬂg}% fcaé Y that the
anount ofnenticmep hateirabens iscligclosetindbé pildisatnnsoneafitinned io cotiestiomibenawiton to be
adm ni st %t?ﬁ#oﬁpﬂo&s*@y&é%c%%a@d?@ ah & Sl R o 08 p'éﬁ!%u:'aﬁoﬁﬁ @@hﬂ%ﬂ%}rg%a

prophylaxi s accordin resent i1nvention var the route of

adm ni st Biagipgnd,in W%ﬁ%if%ﬂ%o ‘aﬁuﬂ \é@s?é%/ﬂﬁﬁz%ﬁapﬁéﬂvelynﬁﬁfdiSéheswf@? ofiMiieh

t r eap@enkreQf cdPbPRBY hé¥insn treirkafidtided, the age, weight and condition of the
pati ent, concomtant nedication and wll be ultimately at the discretion of
the att endant physi cian. In general, however, the

gl ucopyr @nbsydpestubshbbdiinak Ebeiﬁliﬁhﬁmodﬁf)i spathicgie f@an@odbm@)lrmﬁbdgios i nvention
and the DP ibitor.are included.n.the pharmaceut onposi tion or
Gosage 1 BPRPTNeATE altentoBh iy MEFEATTE sty S ar F BaiE M CRat on  n
35conbi ndvsuarents; patituariyarn those titee apbyciemacagapit hetkgraunt wéthpaiviestiint o be
tre dis inproved. WD 2009/ 022007PCT/ EP2008/ 060736 - 39 - In the

foll oW ng preferred ranges of the anmpbunt of gl ucopyranosyl-substituted
benzene des PTRLY \reibdardmaf be presddiPip thy/farmhif lsi pthermaceutmalicagepigbid seth t he

phar maceg,ical; eﬁ@%&%ﬁt%a and it MGieMRiRM ﬁelﬂg qeéd‘%ﬁe% AGERN HidRGst s%lt§ & s

i nvention are SC . ese ran es refer anDunts to be
admi ni st EeE@nisEciddlg hdredhigriesplecsuitiee asid apdProspheicantd: s Earsep adapt ed

accor di nghyoMmiit Beid Baadxdiid &bl@%{:&@rﬂcﬁ! §|Erl’caédooﬁxaac add, b%n%lc E@(‘i %éién@'@&d daily
and with regard to ot her routes of adm nistration and %ardtothe

age 8f t B griseridnertangacy ﬁuch&%%@ Y¥tamireacht aktts P?Ri@?ﬂ‘ff nigieeid
phar maceiud 6 athaRUPDH 4didPdhd [StofieféQiiBlk Ycid dTRIN Mt esrebl Rabd iy ccﬁltﬂ(ﬂﬁg forns
of adm nh]Btratl on are chis g,'e and descri bg %J;egel naf t}er Vgﬁ Preferably the
dosage f n RAPER IS BRSEP (Tt 2P FEhUheE PSR i ve i s
adm ni st e'hegdcanrtaldlgo odek&drbgubecﬂfonandamnn skerabgofromftnd en DRRndN\éaitahi bi tor i s
oral or %ﬁé’%&f’b}ﬁ\/%kblltekﬂgy\@é present in the form of a pharmaceutically acceptabie salt.

35 Pharmaceutically acceptable salis include such as salts of inorganic acid iike hydrochioric

acid, sulfuric acid and phosphoric acid; salts of organic carboxylic acid like oxalic acid, acetic



In general, the anount of the glucopyranosyl-substituted benzene derivative
in the 15 pharmaceutical conposition and nethods according to this
invention is preferably in the range from1l/5 to 1/1 of the anmount usually
r econmend€d 2408{2240honot her apy usi ng sai d gl ucopyr anosYCTERRYENE I ed benzene
derivative. Advantageously, the COﬁbIQ?tIOﬂ t herapy according to the
present invention utilizes | ower dosages of the individual

gl ucopyr anosyl substituted benzene derlvatlve or of the individual DPP IV

i nhi bitor used in nonot herapy .or ed | conventl n t her apeuti c t hus
o1 i ngiSb TR Ta ey ot st e ar e CaPreRtS RGP GRER Frose
agents amd ngadscaSIdrmﬂ@blteeasfam'cms: su?EdjTGc atio kg mefhatdsalifonic acid and p-

gl ucopyr.anos subst | ted ben en riv i iLn_the.range
rom b’ SORG ST el oS rerersary il BTk iBontsh bdf e

prefer atﬂpprdpnaﬂmaﬁwduot &0 280 quvedaqndfdﬂcoaphwawebemmge atsopblgkadpy &ef or
appr%XI rE%Egrl. I %Qonk&cpgﬁéf ﬂgtform-m%th%ﬁ‘@élt adm ni stration is preferred.
Ther ef ore, a phar naceut ca conposition may conprise the herei nbefore

menti oned anounts for once daily adm nistration and from 0. 25 ng to 100 ng,

even norgg g;n&fosm%ém M&gmu%d%ehgbn%%enuauva%aa/opfh@f@rpabl.Mm_f,uroeaa32 to 25 ny
for twi ce dm'nistration. Particul ar dosage strenght . per

t abl et d?haaa?f@uv@j*y apeertabie ldippd mey bepressyl iy thegrm f %FO’S%@ ﬁbChﬁS % he
conpoundydfte of dldsho( &duc( 9) or (11), in particular of the conpound (9).

In general, the anount of the DPP IV inhibitor in the pharmaceutical

conp |t|on and net hods according to this invention is preferably in the
range fram it dovd henobdnddiemamatints BPusataddsywithectarsepd etltheonveatisronot her apy
using said DP |nh| bi tor V\DZO 0Q7P EP200 /0 Wth
respect 1o ?Gh@ Pg SniIR) SR kPOV(%'Hgod rr%réng" A{W e "d0SaY ?g%?t%gll%l

requi reddastrlmddewfﬁl?%rb‘du:ta’blm bicvaingie pbatiaaniedichibrreenant nroemthiedpfrrent A Wnen
admnlst ably 0.25 ng to 5 ny,
and wher” maérﬁr&s ail}ée or eﬁ[‘is aﬁ%%ggmgy? %gg gqmspivg&g{nabl y 2.5 ng to 50 ny,
or 0% ny to 10 ng, nore preferably 2.5 nmg to 10 ngor 51 ngto5ng, in
each Cas@naﬁm%@euﬁcé! c%ﬁo 1(9@yemdm‘ﬁ:«dsTaen?orgﬁé?cglﬁzsrl%HflJn%n%@s #dig gormpound (A)
(1-[(4-net U|na20|n-- hnet hy1] - 3- ne I7(2butn1y1--(3(R)a
min o-pigpe @a“ﬂPYﬂqWSLy'P?m%diﬁﬁfﬁbﬁfébaﬂm%‘ﬁ E*'éﬁjﬁ?fﬁ? %C@r%ofbwm@q & ny to 10
g per p@é/ﬂaﬂﬁts pefuclaybiadie FatpidnF) Zt8. %ﬁﬁd&:@onlﬁweﬁ'@arpﬁé ie@@dllz@&ﬁlm@%rwﬂﬁay

bt ont - BERTARYIN DOt ieRg ST IR Bl FbaP PP O av s e B e O

conpesi t teptazerpini sing a DPP 1V inhibitor rrentl oned herein in enbodi nent A

contain the active ingredient in a dosage range of 0.1- 100 ng, in

particular 0.5 to 10 ng. Thus, particular dosage strengths of the conpound

(A (1- THedefreet trydlyepmic nadol bithsgnhdimeiohy ddcoBdimpetohlyis invediRn loat pa tebted

-yl) 8 ( 5 nyg,
gpgnna@rgogﬂgg'f R g{ucgﬂdparlos% ésé%s&%éét??%@sﬁﬁbe@h&eg%? ag?FéP Y i'mabttgr. 5 my

and 5 ngaiowarhi in egpbioetiqron ghers elderrd telsirnds tashin Heavodi medeis CB}SCHQGHe doses

Of ! ry?rélﬂg'éfa'et %émﬂ@ e&&&&%é&ma&& 2 f@lmq'aﬂ@mn ﬁa;tg%clage é}%ﬁt{eﬁﬁ ered to

or exanpl e human beings, of, for exanple proxi ma 70 kg
body wel W nigitdgstdreany@nEr H9 @WW“@H@WW%OW Ftr%'seéb'akﬁ”t'g’%‘%‘ﬁca”ff or
exanpl e fip-alRte dkudord Snaketito 286h MBnotRE@bLEAREYUAR: @Q@dlﬁ@ion r@r e
preferably 20 100 of the aﬁtl ve |et¥ son r rom
bout 0. BB aoREngoRy o ot hmycsbelo Balgs, At il Bhingny
di vi ded @H@@I@d@bﬂa}ﬁoﬂﬂ%@osﬁtm@ tébnﬁén’bgieeivdtﬁ@%)d\afmﬁfhl\ﬂwmtdrGrone)aamﬂ e, be of
t he me size. | e dosa strength I 25 0,.25, 40,
50, 36 SRHah Tha 960 Yook CHECeRe FORE RIS Bl PR BB A Gos age
st r engt hb®tetbirenddPF hbadunhg bisthirA isivelaglin [Poac Ths casbiatlops be:tamwtozm and 200
g ol L NgaREh Y @Hﬁ%wm@emﬁ?@wﬁg@ AOsEn HorShbagll PLin T's 100 g

ree

cal cul at 8d°t ive nol et ase anhydrate) once daily. Unit
dosage strengt hs of sitagliptin free base anhydrate

The possible dose reduction of either the glucopyranosyl-substituted benzene derivative or
35 the DPP-IV inhibitor or of both active ingredients can be tested by the effect on glycemic

control of lower doses of the combinations and monoctherapies in the animal modeis



- 30(active noiety) are 25, 50, 75, 100, 150 and 200 ng. Particular unit
dosage strengths of sitagliptin (e.g. per tablet) are 25, 50 and 100 ng. An
equi val ent anount of sitagliptin phosphate nonohydrate to the sitagliptin
free basewarthgpdemwdz i s used in the pharnaceutical conp8SVRH2EREBame| y,
32.13, 64.25, 96.38, 128.5, 192.75, agg 257 ng, respectively. Adjusted
dosages of 25 and 50 ng sitagliptin are used for patients with renal
failure. WO 2009/022007PCT/EP2008/060736 -41 - A dosage range of the DPP
IV inhibitor vildagliptin is usually between 10 and 150 np dall , 1In

parti cul gascrkadfisey r%ﬁwefembwatlon@rs‘ﬂcawam@é@twﬁjn‘cﬁﬂf%aﬁhﬂ Pr?ﬁeér 50 and

100 ngy d@r%rlnﬁ(can f&ré'g%erﬁ%%ﬂﬁ'rc@%orﬂﬁar@@ﬁd Ma&dbaltrcdPsng @haiegs B, 30, 35, 45,
50, 55, 6 0 or 150 In a nore particular aspect, the daily

adni ni st"r“é’f“?tB‘?fa@?S il GPFP s between 25 and 150 ng or Sbetween 50 and
100 ng. In another nore particul ar aspect the daily admi nistration of

vi | dagl i t|n|s or 100 . Th icat of t.he tlve ient may
occur? up (o PRYER R RESRogRyT Mol S b Bre Srob gl g Ye
Parti cuI stowciasiagendi@dosng(ie ol ghadzﬂeébkspance)tqsta B éﬁaﬁﬁm@ rmndelb(}fa:sw@ad

vi | dagli i‘?ére@be%%%i%%rﬁ@&%n&né %ﬁamhms%ﬁvfeq \Agtgﬁtgéfgcﬂ%lie%g 3ﬂ da' ! y dose

of betwee optiona ny,
opt i onal byertightiestad arOnarg T@mm@mrﬁf@sylawswpteﬁ @ﬁa#elr%y dbévahsé@m @mtwtlamd 100

ng of al ggl BtDFﬂJ !@?ntﬁﬁﬁhwhi@ﬁ@ﬁ‘%@vep?@@ﬁ @%ktoﬁﬁce'?‘l@!at%%%' bahsiiRi At 20fwihe free

base formo# alogliptin). Thu ecific dosage amounts that may be used

i ncl We, biped dgpase gueurs! fl"ﬁhfﬁ@(t:l‘et[@p’:i wylltarBlepeny, 20 ng, 25 ny, 50 my, 75 ny

and 100 ng of 15abgliptin per day. Alogliptin may be adm n| stered inits

free base formor as a harmace tlcanb%‘ acceptabl e salt, 0% gtln may be
5

adni ni st EPRACESSEN BAIVESHI™ - A{EVEIS B4 TEGIMEHL ROCSf et e kattgn 3 fAd 100
g/ dc'gy @@ténb@gj@bshiyc&eiﬁsl\&%‘rb tm&n@ tm;n@a%dn@thﬁga leSpe i the ﬁiadasag@maamma%t hat
m e use nc u arl ,
00 e SeSses hie i ore e Bl e MRes nEP S eSSt Tk Ber Ptesb ol S
of the gbwmatgm;nn@zmsstybieﬂu@sén mmmeebmmumtmmatonme@r&nah@@tucckmwab@ﬂ/l—_l Vv
o ot hokusfuldibRRAETRAGHL F3lor AR Lih 08 BEORE DR\ LR deen | on

correspoﬁ especC Osage ranges as rovid erel etore. For
exanpl e, aalvpWn‘hmentwabnmwﬁ@sertgl@ﬁg@bme@@oamthanrﬂw@uc@ﬁyrsn@%!l 50 ng of

t he corrpﬁmgm @bﬁnégr%ag)e iBhive RN Or (11), in particular of the conmpound (9),

and of the compoun
(1-[(4-nethyl - gui nazol i n-2-yOnet hyl | - 3- et hyl 7- (2-butyn-1-y1)-8-(3-(R)-anin

0- pi pgri di s'ﬁznér‘o‘f %*é&@ﬂh@b&ﬁ%métfbn%‘ﬂa %lﬁé@;ﬁkﬁrarﬁi‘sylosu%sﬂ'f&eﬁ geﬂ&ngﬁerr\%@@@@ﬁ&er
exanpl e of armaceuti ¢ ositjon conp r ses gn_amount o 0, 50
*?{d n%) t?%gwi%?

of the c8Midu ”*(‘%‘Pfa‘(cﬂd'”g(tg)the r@ﬁer%im’?'f?ﬁ O ¢ PWV*@POW"S? rrpound
]S 9, hand b@fzeﬁlla H@%h\@élﬂhé dh t#ela- aém‘e@éne@étloﬂz ah0 ndObnagls agt by eetamhieddy/after f A

urt her ex ar 0si |on co an ampunt of 5 to
50 g of PR BREOIRATTE) ot SesfARET b SRR AR RE AT of ' ¢ e
conpound pér&)reananrdum‘ cantdnd ag by pﬂeawrmg irennez@E0 bate-oefl mbst by k0Ghogetict | ve

moi eég : V\[l)ySIS arter Pn;rgs)n%?stggg EE%P&QARS Qf ggci“ea%g sections, or by measuring

increased glucose-stimulated insuiin secretion in isolated pancreatic islets,

in the foregoing and following text, H atoms of hydroxyl groups are not explicitly shown in
every case in structural formulae. The Examples that follow are intended to iliustrate the
30 present invention without restricting it. The terms "room temperature” and “ambient
temperature™ are used interchangeably and denote temperatures of about 20°C. The
following abbreviaiions are used:
By terf.butyl
dba dibenzylidenaceion
35 DMF dimethylformamide
DMSO dimethyl sulfoxide



A further exanple of a pharmaceutical conposition conprises an-anmount of 5
to 50 ng of the compound (6), (7), (8), (9) or (11) . in particular of the
conmpound (9), and of alogliptin in an amount of 1 to 100 ng active noiety.
5 A furt he&p 28849t of a pharnaceutical conposition cdiFVErsesNei3anount of
5 to 50 ng of the compound (6), (7), %é (9) or (ii), in particular of the
conpound (9), and of saxagliptin in ai“anount of 1 to 100 ngy active nviety.
10l n the nethods and uses according to the present invention the

gl ucopyr angsyl - substituted benzene derivative and the DPP IV inhibitor are
admi ni st 8VEd N REBYPHRFSIF or alternation. The term "adninistration in
conbi nat Tigm" RAGEofuRAt both active ingredients are adm nistered at the
same tinme, i.e. sinmultaneously, or essentially at the sane tinme. The term
"adm nistration in alternation” neans that at first a first active

1 ngr edi eptepasatisinbhiist staetingrednifafida: a period of tinme the second active

ingredient is admnistered, i.e. both active ingredients are adm nistered
sequentially. The period of tine may be in the range from30 mn to 12
hours. Theaagki ni stration which is in conbination or in alternation nay be

once, twice, three tinmes or .four t|n§§ daily. 20Wth regard to the

adm ni stration of the glucopyranosyl {subgtituted benzene derivative in
: t|ve i ngredi ents may be

aonE in a tablet or capsule, or

present in a single dosage form f

each active ingredient may be pres n a separate dosage form for

exanple in two different or identical dosage fornms. 25Wth regard to their

administration in alternation, each 6f the active ingredients is present in

a separate _dos e, forngh lft%rn SX%rTgl e intw different or identical dosage

forms. Thr cal conposition according to this

i nventi oR- lmu@:mnrpndeséwﬂ ga® midadlrepatveade ahdearsolblotiorcd Ppirpse-4batthylt he

gl ueApYT 8RNI Ry RS 'gg&\g%%e*a% SRBRASKIES Il ? B BRER { YirfeBft BI tor as
as Separat e ‘dos erein one orm’conpri ses

gl ucopyr &hds {dr 3dutsderk areotie roeshiemperatyra oy gl hér h@‘hé“@tﬂﬁ@ﬂe @dwgeéi or m

conpri seg bl ilPEhd Me M tBhitBlution is elﬂﬁctgﬁﬁfﬁh l %e%a‘i@ T dMHoGBd QReacRCL T ve
i ngredi ent has to be adm ni stered nore often, S5exanpl e tw ce per day,

or
t han t he2§t\Weshedét FursesSiRfr Wil 8RYSOURNICEh NF‘&?%)’?@'HW% %éé@erdaﬁr APS Y%t i on
once dai [y ARSBfiQY @JITE ttieer%alg 2aE AbInR td @tap@@t@dnr@@ntydn@éd l'ﬂﬁ\e maining

al ternati on WO 2009/ 022007 / EP2008/ 060736 es an
adni h ot P B APRER e WA T HIRY Kot Ie 57 2T Bnay S hof

adm ni st msmbmgpamérbemﬁte@by Oitraddrt @irled angien theafesiesd @oget.i od of time only
one acti y( 2? ﬂb fhS 8 m ni stered again or vice versa. 5Therefore, the
pr esent g fs?o PRCI udes phar maceuti cal conpositions which are
present Mase;schmre (B95an& f 339ist WBerlditi one dosage form conprises the

gl ucopyr anosyl substituted benzene derivative and the DPP IV inhibitor and
the ot her dosage form conprises either the glucopyranosyl-substituted
benzéhe deg folawing eorapounienapire dXzivadrangiogeysly tbixepirtrlimaceut i cal conposi ti on
which is present as a separate or multiple dosage form preferably as a kit
of parts, is useful in conbination therapy to flexibly suit the individual
t her apeut 62-Reass- GRov e ap iRy %?)tf‘\é‘fp@??%)dﬂﬁﬁh?“%‘fe parts conprises 15(a)a
first contai nnment containing a dosage form conprising the glucopyranosyl -

Mass spectrum (ESI"): m/z = 445/447 (Br) [M+H]"
25  The starting material, (2-bromo-4-methoxy-phenyl)-(4-ethyl-phenyl)-methanone, is prepared

as described under Examples H and 11l



substituted benzene derivative and at | east one pharmaceutically acceptable
carrier, and (b) a second contai nnment containing a dosage form conpri sing
the DPP IV inhibitor and at | east one pharmaceutically acceptable carrier.
20 A furtwenc@spmet of the present invention is a manufGIEERIAIB/GITAPT | Si Ng

t he pharnmaceutical conposition being gresent as separate dosage forns
according to the present invention and“a | abel or package insert conprising
instructions that the separate dosage fornms are to be adm nistered in
conbination or alternation. 25 A yet further aspect of the present

i nvent i olx@mplall manuf act ure conprising a nmedi canment whi ch conprises a

gl ucopyr anosyl -substi tuted benzemg detxivative according to the present
invention and a | abel or package |insdirt which conprises instructions that

t he medi canent may or is to be atmipistered,in conbination or alternation
wi th a nedi canent conprising a 30DPP | bitor according to the present

i nvention. Another further aspetts06f thé~gfesent invention is a manufacture
conprising a nmedi canent which co -rlses a DPP|1V inhibitor according to the
present invention and a | abel or package i nsert which conprises

instructkqggmgQggm;@gggggbgﬁgﬁﬂk niB¥eManbse t 0 be 35admi nistered in
conbi natTon or ernation medi canment conprising a gl uco ranosyl
Subst | 1 UDRHYIGEIFEENE N DUBERVRS et SPHIFON & T PIOSSEREZTnTBALFOMY

2009/9220prfeheREERO (B A6 A3ew-drddk of DiIe aﬁteédde@%ndQ%nﬁﬁturé @stﬁ*@@raﬁfﬁﬁ)ﬁut i cal

COﬁpOSItIOﬂ a cording to_thi i nventiop.may conveni ent resented in a
R aai 1P CHr B s e SOMITN S GRS TP R N VBT £ o
exanpl e asi theOesitidy Retaken Oprie dﬂﬁ&ﬂﬁn@ﬁd&ned@j@ mb) e eplyipenmoe bt edl). The
conp05|t|o e fornmul ated for ct.al i cal (i.nel udi ng
SO R S R e N TR bl

i nt ramuspertiars, Tserhctoe aoeltngs baihds iratpedeanli$e mmncm Smmaeus)mtmre:ﬁ i q:wnd or
soligyfo for

nsufd | asfenf i 4 TR ool B wB I Mt dECLg bR R, e

wher e apmaetpmu rabiire bepwed/@nmewmedpﬁ@%ﬁtﬂw ofganidi @L@seﬁ%smﬁg@otinﬁss and
Mt be pg@%@ﬁ@&z}% usaélbfra@tfedtvxrh% ew Q@@gm%b k<M ddbrb dhee a{atse@érewmﬁgaacy

met h I nclude th ste of rlng into associ ati on he active
i ngr edi elftSUEPLSRIop MED o Mrﬁyfﬂ@cﬁﬁa? Aeifetit E%tﬁﬁwra@«z@rﬁf*%|s@uw@ﬁde?rgie Thae

l'iquid Carrgramebﬁas@ns Mé&iﬂ%&d:%‘éh@ﬂﬁe?ﬁd #Hle GANEN S @nRledOider ratiided hetkurd f
necessar sha t he Béﬂ uct |n o the gﬁglred fornmul ati on. 15 The

phar ce Q‘Y,%H‘ ET(S’ BSPe tW?é?WBT@“F%Sr%?t %in the formof tablets,

gr anul esyiefd: Besgraruloeseonpwder s, capsul es, caplets, soft capsules, pills,
oral sol tlons y ble tablets, troches, effervescent
tabl ets, SF%ﬁ?Cﬁgﬁé%gﬁsV%h 4?%%#H§'§@n ing tablets, oral fast-dispersing
tablets, etc.. 20 The pharnmaceutical conposition and the dosage forns
preferab I table carriers which
must be %g%ﬁkaﬁ %ﬁﬁﬁmﬁﬂg?ﬁk senggﬂgg be?ﬁﬂ}eﬁéEégﬁ@%g wi th the other

i ngrédi ents of the formulation and not deleterlous to the recipient
thereof. 125 B#b%_ ~B@H—T4Lrﬁ§th¥i%€%)34tétﬂﬂ%h§w{Irﬁah&Jn@r oral administration

may convenlent y be presente di sCrete ‘'units such as capsul es, including
soft gelatin capsules, cachets or ‘abl‘

ets each containing a predeterm ned
anmount of the active ingredient; as ¢
suspensi on or as an enul sion, fo

or granules; as a solution, a
syrups, elixirs or

sel f-emul sifying 30delivery sys

al so be presented as a bol us,

The active ingredients may

Mass spectrum (ESI™): miz = 428/431 (Br) [M+H]"

25 (2} (2-Bromo-4-fiuoro-phenyl-(4-ethyl-phenyl)-methanone



el ectuary or paste. Tablets and capsul es for- oral adm nistration may
contai n conventional excipients such as binding agents, fillers,
| ubricants, disintegrants, or wetting agents. The tablets may be coated
accor di ngwoatezheds wel | known in the art. O al |iquiRCiptrRepBrst7Bons may be
in the formof, for exanple, aqueous aqr, oily suspensions, solutions,
emul si ons, 35syrups or elixirs, or nﬁ§15e presented as a dry product for
constitution with water or other suitable vehicle before use. Such |iquid
preparations may contain conventiognal additives WO
2009/ 022007PCT/ EP2008/ 060736 - 45 sdgh as suspendi ng agents, enul sifying
agents, non-aqueous vehicles (whi i pelude edible oils), or
preservatives. The pharmaceutic according to the invention
may al so. be fornul ated for 5Sparenteral adppistration (e.g. by injection,
for exanpl e bolus injection of confinuous Tnfusion) and may be presented in
unit dose formin anpoules, pre-filled syringes, small volune infusion or
in nmulti:dose contaLners, . w eservative. The conpositions may
t ake sucwa?%?%§% @?Eﬁghgﬁ%Tégggﬁgﬁﬁﬂﬁﬁb s, or emulsions in oily or aqueous
vehi cl es, and may contain formul atory agents such as suspendi ng, _
stabili zj or dispersing 10 agents. Alternatively, the active
ingredieEﬂagn q(be in powder form obtained by aseptic isolation of sterile
solid or by |yophilisation fromsolitidd, for constitution with a suitable
vehicle, e.g. sterile, pyrogen-freg : hef ore use. Pharnmaceuti cal
conpositions suitable for rectal [z on wherein the carrier is a
solid 15are nost preferably pces dose suppositories. Suitable
carriers include cocoa butter &d ofher matérialls commonly used in the art,
and the suppositories may be conveniently formed by adm xture of the active
conpound‘s% Wit} tp softened or, nelted carrier(s) followed by chilling and
shapi ng A=A S R e e et e L &N 2E6RPsi ti ons and net hods accordi ng
to this Bodtent rethoskiew1advgniageces peftfbewtss fon(Z-brembrdaonepitengiti-pthgvent i on
of those_disea an di. t| Cho} her el fore. wi th
phar mcellT AT o asi £ Dt CeATeE R RE “RhY e ek Ry TR |
acti ve i hgfpediratites . poAv an sadjeousetedfiee {55 ghis drbled etfier fanpthex dripdlestininch
respegt. B«Qte?gaféoﬁéﬁxnd %%%@&ﬁingtrﬁi%[]&};? extlR3R0G ] étﬁ;ﬂ%@él&ﬁéz TW@J’EQ@S gradm ¢
properties, Z25pharmacokinetiC properties, fewer ‘adverse effécts, etc..
Exanpl esdodd (shéipmeebtietes 419 spivaatie rradyied apd thd epiduais shighsigoraried ke stise
skilled pa dhprakdne/d¥Rl Bodse bon-Adhe manuf acture of
gl ucopyr anosyl - substi tut ed benzene derivatives according to 30this
i nvent i ont'ehd349 YrEH f§8™ her eof are known to the one skilled in the art.
Advant agerds kyactiR@ESOIRALIAGSY/AZTL@riivigiit o this invention can be prepared
-usin? synthetic nethods as described in the literature, in particular as
descfTbed in the WO 01/ 27128, WO 03/099836, WO 2005/092877, WO 2006/ 034489,
WO 2006/ ge#633 v WO 2007/ 025943 and WO 2007/ 031548. The conpounds (1) to (6)
may preferably be prepared followng the 35synthetic methods described in
WO 2007/ 093610 and WD 2008/ 055870} Advant ageously,

4-Bromo-3-{4-athvi-benzvi)-1-iodo-benzene

A solution of {2-bromo-5-iodo-phenyl}-(4-ethyl-phenyl)-methanone (32 g) and triethylsilane
20 (50 mL}in dichioromethane (30 mL) and acetonitrile (100 mL) is cooled in an ice-bath. Then,
boron trifluoride diethyletherate (20 mL) is added dropwise over 5 min. The ¢ooling bath is
removed and the solution is heated {o 45-50 °C and sfirred at this temperature for 4 h. After
cooting to ambient temperature, 4 M agueous KCH solution is added and the resulting
mixture is extracted with ethyl acetate. The combined organic phases are washed with Z M

25  potassium hydroxide solution and brine and then dried (sodium suiphate). After the solvent is



the conpound (7) is prepared as described in the WO 2005/ 092877 (see
exanple 12). WD 2009/ 022007PCT/ EP2008/ 060736 - 46 - Advant ageous net hods
of synthesis of the conmpounds (8) and (9) are described in the WO

2005/ 0928%0 fuswez@xanpl es 2 and 3), WD 2006/ 117360, Wr20H&dslseh® and WO
2006/ 120208. The conpounds (10) and (11) are preferably obtained via the
synthetic nmethods described in the WO 6/ 064033. 5 Wth respect to
enbodi ment A, the nmethods of synthesis for the DPP IV inhibitors according
to enmbodi ment A of this invention are known to the skilled person.

Advant agecwstajed, theeeSR: ik Yhiomaidgrarbed oastior délrigyctobeambthvhesatatdA18fF thi s

i nventi oy ¢an be prepared using synthetic nmethods as described in the
Iiterature Thus, for exanple, purine derivatives of forrmula (I) 10 can be
obt ai nedYig4h: §é§d6$%@ﬂmﬁﬁyww)2002/068420 WO 2004/ 018468, WD 2005/085246, WO
2006/ 0291885 Shecin2086}. WZ‘?BMZGK%rHI\/ﬁNHQ ures of which are incorporated
heréin. Purine derivatives of fornmula (Il1) can be obtai ned as descri bed,
for é&anple in WO 2004/ 050658 or WO 2005/ 110999, the discl osures of whi ch
are i ncorpefonbwitlg Behedunds Pay bBebEekt sakloyessiob Hxamprlia: (111) and (1V) can
be obtai ned as described, for exanple, in WO 1520061068163, WD 20071071738
or WO 2008/017670, the disclosures of which are incorporated herein. The
pr epar at {10 d-BbmbiodetipRBedzV) Addde2-tretis/-bevrecd are specifically mentioned
her ei nabove, is disclosed in the pyblications nentioned in connection

t herewi t h. Pol ynor phous crystal nDoifications and formul ati ons of

particular DPP IV inhibitors are_gakscho WO 2007/ 054201 and WD
2007/ 128724, respectively, the disclosur; whi ch 20are i ncorporated
herein in their entireties. W egpect erpbodi nent B, the nethods of

synthesis for the DPP IV inhibitors of enbodiment B are described in the
scientific literature and/ or in published patent docunents, particularly

int ited bov und of the invention". 25 The DPP
IVin Pf%?s%ﬁru@égspgng Qﬁgﬂgﬂgkﬁﬁﬁkﬁq a pharmaceutically acceptabl e
salt. Pharnaceutically acceptable salts include, w thout being restricted

t her et o, sal 1S, 0f  _LAQr.gan ghydrochloric acid, sulfuric
acid andzgﬁggg %ﬁf@6%3?g%m%pﬁf%ﬂp%%gﬁggﬂP%h%%rboxyI|c acid like oxalic
acid, acetic acid, citric acid, '“ic acid, benzoic acid, maleic acid,
30fumaric acid, tartaric acid, sucginie acid and glutanic acid and salts of
organic sulfonic acid |ike netha

appropriate anount and ratio it a deconposer. They can be al so
obt ai ned by the cation or ani oh exghange from tihe form of other salts. The
DPP |V inhibitor be present in the formof a pharmaceutically
acceptabN@S%apmﬂmBH ﬁhiﬁﬁée&ﬂ@é@?ﬁy edept abl e salts include such as salts
of ingrganic acid like hydrochloric acid, sulfuric acid and phosphoric
acid; salts of organic carboxylic acid li ke oxalic acid, acetic WO

2009/ 02268PETMEP2008/ 060736 - 47 - acid, citric acid, malic acid, benzoic
acid, maleic acid, fumaric acid, tmartaric acid, succinic acid and glutam c
acid and salts of organic sulfonid acid i ke nethanesul fonic acid and

pt ol uenesul foni ¢ acid. The salts can be formed by combining the conpound
and an acid in the appropriaté atio in a solvent and
deconposer. They can be al so obt

Br

1-Bromo-4-cyano-3-methoxy-5-(4-gthvi-benzyl-benzene
KO1Bu {11.8 ¢) is added 1o a flask charged with a stir bar and dry NMP (40 mL) and chilied to

20  -10 °C under argen atmosphere. A solution of ethyl (4-ethyl-phenyl}-acetaie (10.1 g) and 1-
bromo-4-cyano-3,5-diftuoro-benzene (11.5 g) in NMP (40 mL) is added at such a rate that
the reaction temperature maintains below 10°C. After stirring for 1 hour at room temperature,

methanot (30 mlL) and 1 M aqueous sodium hydroxide solution (39 mL) are added and the



5cation or anion exchange fromthe formof other salts. The

gl ucopyr anosyl -substi tuted benzene derivative and/or the DPP IV inhibitor
or a pharmaceutically acceptable salt thereof may be present in the form of
a sol vat ewegel/axwva hydrate or al cohol adduct. 10 Any BIT/ERRISHHTVe

menti oned conbi nati ons and net hods m[§?[n the scope of the invention may be
tested by animal nobdels known in the t. In the following, in vivo
experinments are described which are suitable to eval uate pharmacol ogically
rel evant properties of pharmaceutical conpositions 2&8 met hods 8§§ording to
this i nvERTEHIXE: PRETHRSETIIIE S 1 biipdort HH SRS RPREYL SR d ng t o
this i nv@antik efdsdhdaes eairedk dtfreg &it@hbal i ¥ fiypper Thsubinasdtiiacian idi abet i ¢

animals |ike db/db m._ce, ob/o e Zucker Fatty (falf r at r  Zucker

Di abet i ce‘@a{?iﬂgﬂd/( %ﬁ@?}zﬁg{%ﬁ E %F%Sg]&‘i Feafe eyt %ng'énq @g‘fgé%l STt dal s with
exper i mentradthyl acetdiac ok chirsibetdesgdnikexttdatz\bts tvashaartwBp méig uwatddawioeywithat s
pretreated wth .2 [ tocLn.. f ! .rol of the
conbiiat ?fg‘ﬁsa”gg{;%‘gr)@?%%%'%g hsﬁ@eﬁﬁ%%\%%ogagéog%ﬁj tﬁ% r%‘edétg zgdqvgﬁ‘h% gwtéi ngl e dosi ng
of a gl ucepgnantmyihscunistesidus sdebeniedriy fittmtioy and deeddadiva tEPREhERTPHISE bi t or

al one ang. .jn ! ! i,n an oral glucose tolerance test in the ani nal
nodel s dgggff%ggqggﬁgtggﬂ%gfore. The tinme course of blood glucose is

f ol | owedMass eneciwm OF R ): Giac d3E3THEN IBHEE i n overnight fasted animals. The
conbi nations according to the present invention significantly inprove

gl ucose excursion conpared to each nonot herapy as neasured by reduction of
peak1%luEﬁ%@ﬁéghcentrations or reduction of glucose AUC. In addition, after
mul ti pl e dosing of a glucopyranosyl -ssubstituted benzene derivative and a
DPP 1V inhibitor alone and in 30 conbination in the ani mal nodel s descri bed
herei nbefore, the effect on glycenic gntt@l can be determ ned by nmeasuring
t he HbAlc value in blood, The conb ons according to this invention
significantly reduce HoAlc conpared~¥0 each nonot herapy. The possible
dose reduction of either the gIucopyFanosyI-substituted benzene derivative
or 35the DPP-1V inhibitor or of both active ingredients can be tested by

t he effeginr@fo-olyeatiangontdober@bnd oOwer doses of the conbi nati ons and
nonot her api es | n the_ani nal els WD.2009/0220Q7PCT/ EP2008/ 060736 - 48 -
describeagﬁ 8WH%%?@?@QJ$H%Mg8gﬁ?ﬁ&??%ﬂ@*@gégpﬁ?'é“ingWng?&@gﬁiion at the
| ower dosesesé gITidf §)cabichipramgirzer €@l micpsinGirdanD6|(C.¢ onparrednikorgpkacebo

trea nt, wher eas. t he nonot her api at. | ower, do t, i oved
indeﬁgﬁd§W§§E¥F8ﬁPP §GPFﬁ‘8?%¥%§L?ﬁ%&%ﬁ%ﬁ%ﬁﬁgggﬁﬁgﬁ%g?gg?ﬁ?gx?ﬁvgh éon can
be shownuaddrezdusethglessudesinagesitusos &lturgled sdibenatodret amicdietiest s i n t he ani nal
nodel s d g | re. The time course of plasma insulin is
fo||omed¢§%{§?%%(§?%§%§§5 all enge in overnight fasted aninmals. The

gl ucopyr anosyl - substi tuted benzene derivative in conbination with the DPP
IV inhibitor will exhibit |ower insulin peak concentrations or insulin AUC
at | ower 10bl ood gl ucose excursion than the DPP IV inhibitor alone. The

i ncr éaseEkampletiive GLP-1 levels by treatnent according to this invention
after single or nmultiple dosing can be deterqined by nmeasuring those | evels
in the plasma of animal nodels deScri bed &rejinbefore in either the fasting
or postprandi al state. Likew se, reduct ign ¥n 15gl ucagon levels in plasm
can be neasured under the sane i'tiofs. e gl ucopyranosyl - substituted
benzene derivative in conbinati jth the DPP IV inhibitor will exhibit

hi gher active GLP-1 concentrations and | ower glucagon concentrations than

t he gl ucopyranosyl substituted bengzene derivative al one. 20A superior effect

of the conbination of a gl ucopyranosyl -substituted benzene derivative and
4-Bromo-1-iodo-3-phenoxymethyi-benzene

Phenol (13 g) dissolved in agueous 4 M KOH solution (60 mL) is added to 4-bromo-3-
chioromethyi-1-iodo-benzene (41.0 g} dissolved in acetone (50 mL.). Nal {0.5 g) is added and
25  ihe resulting mixture is stirred at 50 °C overnight. Then, water is added and the resuliing
mixture is extracted with ethyl acetate. The combined exiracts are dried (Na,S0,) and the
solvent is evaporated under reduced pressure. The residue is purified by chromatography on

silica gel (cyclohexane/ethy! acetate 19:1).



a DPP IV inhibitor according to the present invention than of the
gl ucopyranosyl -substituted benzene derivative al one on beta-cel
regenerati on and neogenesis can be determ ned after multiple dosing in the
ani mal nodelsesemer i bed herei nbefore by neasuring the ROTEFREBA6I766
pancreatic insulin content, or by neasuring increased beta-cell nmass by
nor phoret ri ¢ 25anal ysi s after i munht Sf6cheni cal stai ning of pancreatic
sections, or by neasuring increased glucose-stinulated insulin secretion in
i sol ated pancreatic islets. In the foregoing and followi ng text, H atons of
hydr oxy!| Yigidogfps o 4fBo abtheeypl icitly shown in every case in structural
formul ae. The Exanples that follow are intended to illustrate the 30
present invention without restricting it. The terns "roomtenperature'' and
"anbi ent tenperature” are used interchangeably and denote tenperatures of
about 200Qmnldreyf ol | owi ng abbrevi ati ons are used: tButert. butyl dba
di benzyl i denaceton 35DVF di net hyl f or mam de. DMSQdi net hyl sul f oxi de WD
2009/ 022007PCT/ EP2008/ 060736 - 43‘ MR~ %%thyl 2-pyrrolidone THF
tetrahydrof uran Preparation of thé s éonpounds Exampl e |
2- Brono- 5-i odo- 4- et hy| - be; asit mde (19.1 g) is added
in portions to an ice-cold soI utlon of 2- brom)thyl 10 benzoic acid
i fesulting mxture is
stlrred at 5- 10 Cfor 3 h befor~ warm ng to roomtenperature overnight.
Then,5the m xture is poured on é?ushed ice and the resultant solution is

extract ed.pmddly ’ﬁmékhoﬁ et &é-b —§er%%ﬁe Washed in ,
successi on W and brlne

af
(1x). AfferM awyﬁm@f(méh)n T%@W@éﬁﬁ@ew Q@rwoﬁi Q%%‘ﬁ&?aw& EHEF
r quced m[ba“hémur@ @gnrﬂe'isalrb@in &&nﬁe@é‘t@r@ gl anrth%@tc% @adiveRETHI s toh g .
slurry is, stirred I SSO art separate
by 1111 r SR ORoAr ed £ & Chaombe PR G e i e £3 87 FB606 of
t heoty) tetrahydrofuran (40 mlL) cooled to -60 °C in argon atmosphere. The resuliing solution is
warmed 1o -40 °C and then 2,3,4,6-tetrakis-O-(irimsthytsityl -D-glucopyranone {10.7 g, 90%
pure) in tetrahydrofuran (5 mL) is added. The resulting sotution is warmed to -5 °C in the

cooling bath and stirred for another 30 min at this temperature. Agueous NH.Cl solution is
added and the resuliant mixture is exiracted with ethyl acetaie. The combined organic
15  extracts are dried over sodium suiphate and the soivent is removed under reduced pressure.
The residue is dissolved in methano! (80 mi) and treated with methanesulfonic acid (C.6
mL). After stirring the reaction solution at 35-40 °C overnight, the solution is neutralized with
solid NaHCOQO, and the methanal is removed under reduced pressure. The remainder is
diluted with agueous NaHCO; solution and the resulting mixture is extracted with ethyl
20 acetate. The combined exifracts are dried over scdium suiphate and the solvent is
svaporated to vield the crude product that is submiited to reduction without further
purification.
Yield: 7.8 g {(83% of theory)

25  The following compounds may be obtained analogously {0 Exampie VIil:

{1) 1-Bromo-2-(4-ethylbenzyl}-4-(1-methoxy-D-giucopyranos-1-yl}-benzene



Mass spectrum (ESI"): mz = 339/341 (Br) [MH 20The follow ng conpound may
be obtai ned anal ogously to Exanple |: (1)
(2- Brono- 5-i odo- 4- net hoxy- phenyl ) - (4- et hyl - phenyl ) - net hanone Br 0 Mass
spect rumWVESHPO2WY? z = 445/ 447 (Br) [MrH 25The st art if&d/EFatiérilape
(2-bronD-4-nethoxy-phenyl)-(4-ethyI-pggqyl)-nethanone, is prepared as
descri bed under Exanples Il and WO 2009/ 022007PCT/ EP2008/ 060736 - 50 -
Exanple Il Br 0 (2-Brono-5-iodo-phenvl)-(4-ethyl-phenyl)-nmethanone Oxal yl
chloride (9.5 nL) is added to a solution of 2-brono-5-iodo-benzoic acid
(25.0 g) in 5 dichloronethane (50 ¢ 6ps- of DVF are added and
the mxture is stirred at roonk}g D ight. Then, the reaction

- redlcs eSSt€ and the residue is taken up
in dichloronmethane (50 nL) and etihyl benzene (23 nL). The resulting sol ution
is cooled in an ice-bath apd alufii-gum trichloride (12.5 g) is added in
portions. Then, the cooling batth is renoved and the reaction mxture is
stirred at room 10 tenperature for 4 h. After consunption of the
i nt er mredizgtLspauist tsitadhenzoyt ghivekdeort he reaction mxture is poured
onto crushed ice and the organic phase is separated off. The aqueous phase
is extracted with ethyl acetate and the conbi ned organic phases are washed
i n succegsh@iomb-phs-kitMbaynochilasthexyabigiicodyrdhdeot-assmetnyhyeh-end de sol ution
and brine. The organic phase is dried (s gun1sulohate) and the solvent is
renoved under reduced pressure 15t i'vg” Thespreduct as an oil that
crystallizes on standing. Yield; t heory) Mass spectrum
(ESL): mlz = 415/417 (BrpTM™ conmpounds nay be obt ai ned
anal ogously to Exanple I1: ) ‘
(2- Brono- 5-i odo- 4- net hyl - pleen “('4y et hyl - phenyl ) - net hanone Br 0 Mass
spectrum (ESL): nmlz = 429/431 %@r) [M1-1-1]+

5

Alternatively, the reaction may be conducted with 2,3,4,6-teira-O-benzyl-D-glucopyranone
instead of 2,3,4,6-tetrakis-O-(trimethylsilyi-D-glucopyranone to obtain the analogous tetra-O-
benzyl protected addition product of this compound. The benzyl groups may be taken off
after the reduction of the anomeric center by using BCl; in dichloromethane,

10
(3) 1-Bromo-2-{4-ethylbenzyl}-4-(1-methoxy-D-giucopyranos-1-yl)-5-methoxy-benzene

Exampie [X

15  6-(4-Ethvibenzv-2-methoxy-4-(1-methoxy-D-glucopyranos-1-yl-benzonifrile




WD 2009/ 022007PCT/ EP2008/ 060736 - 51 - Mass spectrum (ESL): mz = 307/ 309
(Br) [MtH Exanple Ill 5

(2- Brono- 4- met hoxy- phenyl ) - (4- et hyl - phenvl) - ret hanone Sodi um net hoxi de
(10.5 g) wo medeehoporti onwi se to (2-brono-4-fl uoro- pheryt/prafebetty| -
phenyl) - met hanone (43.0 g) dissolved in DWF (200 nL). The solution is
stirred overnight, before another porlﬁ on of sodi um nethoxide (5.5 Q) is
added. After another 3 h of stirring, 10 water is added and the resulting
mxture is extracted with ethyl acetate. The organic phase is dried (sodium

sul phat e}, -t e selgliane?itBul ip crvpiasd (4hd Thecaolssi @u@al S gradepdoogrieshied on
sili Ca 9&diudY & @JB%E(@%BH 4%%@1%5@2 Q&-r%é?gx %enzé(h@' 5'0 %ﬁzﬂhe&aﬁg 946 of

t heory) Mass spectrum le IV Br
4- Br orm Y ‘E*y}ff lf%&éﬂ’z)ﬂ})“e(i g 8&6%@%%@@85%' eafi |06?$Uéf mav b Ubed as well

(2- br onoaker eheiR0 eBYkidn GAd %Bﬁﬁbnep higniir) omtrh@%n@oltﬁtﬁ)% &) 2,88%-tetrakis-O-

n0) S B eRvs R o mabes Shhe S Hdh AAEe 4t Bh g Ee%aff&ﬁiﬂog'@%%%défeae((lgg

rrL) is addedsfér:m@mbsazmamn@ gdlution hetineo et in0g Cliat hh esd thermsioad) \earrdwetshe
tedto 45- 50 Can t .thi tur for

sol ution er
Ater codl ol o oarsh dhUr el u Tk 22t de bt kBT 6 ot S eflaied and
the res ulm»thg iexrecee with et afcaaéfﬂ@&“ hmaombetehWQwsmmas areheasbenithédneor gani ¢

phases oy WASHOLAlr oo PRI S BY 10K 2Bl Usll 30 hllthip P
10 methanol (50 mL) and treated with me‘{hanesuifomc ac:d (2 5 mi) to produce the desired
more stable anomeric iinkage. The solution is stirred at 50 °C overnight and then neutralized
by the addition of solid NaHCQs;. The solvent is removed under reduced pressure and the
residue is taken up in ethyl acetate. The organic soiution is washed with water and brine and
dried (sodium suiphate). After the removal of the solvent, the crude product is purified by
15  chromatography on silica gel (dichloromethane/methano! 1:0->2:1).
Yield: 0.5 g (7% of theory)
Alternatively, the reaction may be conducied with 2,3,4,6-tetra-O-benzyl-D-glucopyrancne
instead of 2,3,4,8-tetrakis-O-(trimethylsiiyl}-D-glucopyranone to obiain the analogous tetra-O-
benzyi protected addition product of this compound. The benzyi groups may be taken off

20  afier the reduction of the anomeric center by using BCl; in dichioromethane.

Example X

1-Bromo-4-{2.3.4.6-ietra-C-acstyi-B-D-glucopyranos-1-vi»-2-{phenoxyvmethvl-benzene

25
Boron trifluoride etheraie {4.9 ml) is added fo a solufion of 1-bromo-4-{1-methoxy-D-
glucopyranos-i-yh-2-(phenoxymethyl}-benzene (8.7 ¢g) and friethyisilane (8.1 mbL) in
dichloromethane (36 mL) and acetonitrile (50 mL) cooled to -20 °C at such a rate that the
temperature maintains beiow -10 °C. The resuliant soiution is warmed fo 0 °C over a period

30  of 1.5 h and then treated with agueous sodium hydrogen carbonate solution. The resuliing



WO 2009/ 022007PCT/ EP2008/ 060736 - 52 - evaporated, the residue is

chromat ographed on silica gel (cyclohexane/ethyl acetate 1:0- >9:1). Yield:
21 g (68% of theory) Mass spectrum (ESI+): mz = 418/ 420 (Br) [M +NH4r 5
The fol | owbngpsgewpounds may be obt ai ned anal ogously t G(EEXE§BEOUTIE (1)

4- Br ono- 5- (4- et hyl - benzyl ) - 1-i odo- 2- ng hyl - benzene Br 10Mass spectrum
(ESI+): mz = 432/434 (Br) [ MtNH41+ { ?

4- Brom) 5- (4-ethyl -benzyl)-1-i odo- 2- rret hoxy benzene Br Mass spectrum ( ESF):
mz = 448/ 450 (Br) [ M:NR4I + 15 Exa

1- Br ormo- M@ osIZEdEY Rexky-Be Oreagicip VBBb‘ﬁiWS’VSSéﬁ?éH% rqgiftuBS PIECEHIgYth s
added 1t OutRyibagHk. ﬂ@éc@%é@'&@hrﬁc BldrE a@dne@@ﬁeﬁb’o}ﬁtuwi\@l;ﬁﬂb@b #dthasslverhisl | ed to

20-10 " C under argon at.nmo A sol ution

(4- et hy| "SPR¥F IT1e Agvqus: it f@ “ﬂ? ‘@?'Cﬁ‘ﬁﬁjnleth%ed% @5553%"‘%”%@04 PG %enzene
(11.5 g)admdMW{g(aflﬁwLma)nd|$d:&@d@danﬁmo;@umhe 40.6ag)eart heatiet e su@mesivrom the :
tenmp at tain rrd u

tenp @onng{\]% §858f ort gostn{_e)]d ‘fc P 1’% t amﬁaent %%@gpatur% é}wgi {heﬁl e;aﬁzggl%} on (39
nL) ar e addmdmtmdnaz Hignis mmog/v@maﬂwcﬁrmpzor@wmemmac ac!d %d driedsubt i ng

m xt ure I L acid
(100" me) SR SRS PN Slbert s Ky, 0 30sjace ! ROHERSCq MR M RL e
met hanol fufnigicthé oredbe sevapriasedlidwat er (200 nl) is added to the residue and
t he resuwegdngm]g)gédy gf&§0@ytract ed with ethyl acetate. The conbi ned organic

‘extracts are WICEWI ter, twige with
10  Mass spectrum (ESI™): m/z = 610!612 (Br) [M+NH]

The following compounds may be obtained analogously o Exampie X:

(1) 1-Bromo-2-(4-ethylbenzyl}-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl)-benzene

15
Mass spectrum (ESI™): m/z = 622/624 [M+NH,]"
{2)  1-Bromo-2-{4-ethylbenzyl}-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyrancs-1-yl)-5-methoxy-
benzene

20

Mass spectrum (ESI™): m/z = 652/654 (Br) [IM+NH,]"

(3) 6-(4-Ethyibenzy!)-4~(2,3,4,6-tetra-O-acety!-B-D-glucopyranos-1-yl-2-methoxy-benzonitrile



S5brine and dried (MgSO). The solvent is evaporated and the residue is
washed wi th nethanol. The insoluble residue is separated by filtration and
dried to give the white product. Yield: 10.0 g (58% of theory) Mass

spect r um weSliy/ozedoz = 330/ 332 (Br) [ ML4-H + 10Exanpl e MIT/EP2008/060736

4- Br ono- 3- chl or onet hvi - 1-i odo- benzene __Thionyl chloride (13 nL) is added to
a suspensi on of 4-brono-3-hydroxynet hyt-"1-i odobenzene (47.0 g) in

di chl oronet hane (100 nlL) containing DMF (0.1 nL). The m xture is 15stirred
at anbi ent tenperature for 3 h. Then, the solvent and the excess reagent is
renoved under reduced pressure. The reshdue is triturated with nethanol and
dried. Yield: 41.0 g (82% of theory) 20ExanpLe VI
4-Brono-1-iodo-3-phenoxvgpthy|-benzen 2

4 MKOH solution (60 nL) [i s added to
(41.0 g) dissolved in apékgpe\{fmpa ;
resulting mxture is stirred at; 50 C ovegn

the resulting mxture is ext racted-w h /et hyl acetate. The conbi ned
extracts are dried (Na2304) and tjhe sol vent is evaporated under reduced
pressure. The residue is p%%ﬁﬁLe&3 chr omat ogr aphy on silica gel

(cycl ohexanef et hyl acetate 719:1). 2009/ 022007PCT/ EP2008/ 060736 - 54 -
Yield: 38.0 g (79% of theory) Exangde VIII 50

1-Bronn-ﬂ% géggbngﬁgsp&gbygg&yﬁﬁgﬂirl-vl)-2-(phenoxynethyI)-benzene
The reduction is conducted on 8-(4-ethyibenzyl-4-(1-methoxy-D-glucopyranos-1-yl}-2-

L3 -gr. di ssol ved i n aqueous
c;loronethyl-l-iodo-benzene
i s added and 25t he

Then, water is added and

i ght .

methoxy-benzonitrile in analogy to the procedure described above.

{4} 1-Bromo-2-(4-ethylbenzyl)-4-(3-D-glucopyranos-1-yl}-5-methyl-benzene

Mass specirum (ESI™Y: m/z = 468/470 (Br) [M+NH,]"
This compound is isolated with the free hydroxyl groups after the reduction according to the

10 procedure described above is finished.

Example X|

2-(Phenoxvmethyl)-4-(2.3,4.6-tetra-0O-acetvl-B-D-glugcopyrangs-1-vi-benzonitriie

15 A flask charged with a stir bar, 1-bromo-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl}-2-
{phenoxymethyi}-benzene {54 g), =zinc cyanide (1.0 g}, =zinc (30 mg)
Pda(dibenzylideneacetone},*CHCl; {141 mg) and iri-terf-butylphosphonium tetrafluoroborate
(111 mg) is flushed with argon. Then degassed NMP (12 mL) containing 0.1% water is



A2 Msolution of iPrMgCl in THE (11 m..) is added to dry LiCl (0.47 g)
suspended in THE (11 nL). The m xture is stirred at roomtenperature until
all the Lid is dissolved, This solution is added dropwi se to a sol ution of
4- br ono- 1wioode/@2phenoxynet hyl - benzene (8.0 g) in 10 ep&EvERdwgadcofour an (40
m.) cooled to -60 Cin argon atnosphere. The resulting solution is warnmed
to -40 C and then 2, 3,4, 6-tetrakis-0-(77 net hyl silyl)-D glucopyranone (10.7
g, 90010 pure) in tetrahydrofuran (5 nL) is added. The resulting sol ution
is warnmed to -5 Cin the cooling bath and stirred for another 30 mn at
this tenpédedtipianatxgiiebaSiuipeics diseplvid nNME ia@dder) @nd th eespBBYMPEWe 'S xt ur e
i s extraghed Mbdh dbdaBcebaten ANS GREB DA 010aRGe, hE niXlifas fiferad €
dried over sodium sul phate and the solvent is rénmved under reduced

pr essur e2NITHE THIEds duwaseddyibsaugads Sedinet AIeT CBTPOREY SRRYORr Bt Y83V t h
met hanesgﬂxafseng arige (ot QuigHale) AHtRS sEIVbAIE RgMEVRE. TRARIIMOB IS AlcH stafie@t
35-40 verq ﬂh the solution is neutralized with solid NaHCO3 and the
met ha%ol rong ef Ved under reduced pressure. The renmainder is diluted with
aqueous MbkﬂﬁBOQQBM%umﬁmawa the resulting mxture is extracted with ethyl
20 aceta The ed ext e dried over sodium sul phate and the
sol vent !i@sse ecggrg't %ln mé #ﬁﬁ}ﬂﬁeﬂ rude product that is submtted to
reduct i oAltevmtrvei)rt the @pmherndpuw s dldaineYewlbldying I'& goedBisdestrivedr y) 25The
follomjn %R x[T8)q he obtained anal ogously to Exanple VIII: (1)

1- BronD &9 gﬁ E%eﬂ? %Q 4- (1- met hoxy- D- gl ucopyr anos-1-y1) - benzene WO
20097@)22007PCT/ EP2008/ 060736 - 55 - 0 Mass spectrum (Hp: mz = 511/513

(Br) ['\/Hzix x1(2)

1- Br ono- -ethyl benzyl) - 4- (1- met hoxy- D- gl ucopyr anos-1-y1) - 5- net hyl - benzen
e OBr, O Alternatlvely, the reactipn may be gqonducted W th
2,3,4,6-tetra-0-benzyl - | ucopyr ardne st E&d g

2346tetrak|30(tr| hyIS|Iy1) D eto obtai n the anal ogous

tetra-0- benzyl protected.ad
groups may be taken off af
BCl 3 i n di chl or onet hane. X 0
156- ( 4- Et hyl benzy1) - 2- rneth e OJ<

met hoxy- D- pl ucopyr anos- 1- ylg;J enzopi Lril WO 2009/ 022007PCT/ EP2008/ 060736

preduck s conpound. The benzyl
pducti .on of the anoneric center by using

O
2-(4-Ethvibenzyl)-5-methoxy-4-(2 3.4 6-tetra-O-acetvi-B-D-aglucopyranos-1-vi»-benzonitriie
A flask charged with a stir bar, 1-bromo-2~{4-ethyibenzyl}-5-methoxy-4-(2,3,4,6-tetra-O-
15 acetyl-B-D-glucopyranos-1-yi)-benzene (1.6 g), copper(l) cyanide (0.56 g) and NMP (10 ml)

is stirred at 215 °C for 3 h. Then, water is added and the precipiiate is separated by filtration.
The precipitaie is dissolved in ethyl acelate (50 ml) and filtered over Celite. The filirale is
dried {(Na,S0,) and concentraied. The residue is purified by chromatography on silica gal
(cyclohexans/sthyl acetate 2:1->1:2).

20 Vield: 1.1 g (75% of theory}
Mass specirum (ESI™): m/z = 583 [M+NH4]" _
This compound can also be prepared using the procedures described for Examples Xl and 3.



- 56 - A1.7 Misolution of tBuLi in pentane (18.3 nL) cooled to -78 Cis
added dropwi se to a sol ution of

1- br ono- 4- cyano- 5- (4- et hyl - benzyl ) - 3- net hoxy- benzene (5.0 g) in hexane (40
m.) and TWB26@@2mwb7) chilled to -78 C. nBuLi or sBuLi Aaigireend/oef’3¢ BuLi may
be used as well. After conplete addltlgn and additional 15 mn of stirring,
a solution of 2,3,4,6-tetrakis-0- ? ri met hyl silyl)-D- gl ucopyranone (90%
7.9 g) in hexane (30 nmL.) cooled to -78 Cis added via a transfer needle.
The resulting solution is stirred at -70 Cfor 2 h and then slowy warned
to -5 C. The reaction is quenched with 1% acetic acid in water (100 nmL) and
the resutling pipxture is extracted with ethyl acetate. The combined organic
extracts are mashed with brine and dried (sodium sul phate). After renoval

of the solvent, the residue is dissolved i 10zmet hanol (50 nl.) and
treated with nethanesulfon|c0a0|d (2.5 gr produce the desired nore
stabl e anoneric |inkage. Thejlsol yt i red gt 50 C overnight and then
neutralized by the addition” of0Sol w8 NaHCC3<~ The™ sol vent is renpved under
reduced pressure and the residue id ta en uzOln et hyl acetate. The organic

solution is washed with water ang briyie dried (sodium sul phate). After
the renoval of the solvent, the€§\2d6 product is purified by
15chr omat ogr aphy on silica gel otdiehl ornpnet hane/ met hanol 1:0->2:1). Yield:
0.5 g (7% of theory) Alternatively, theireaction nay be conducted with
2,3,4,6-tetra-0-benzyl - D- gl ucopyranone 1 nst ead of

2, 3, 4, 6- 2-Shraradchah @-4(( Bl tdrul G b tanis-Dolilcupwaydsandnsert-oniold ai n t he anal ogous
tetra:O- rot t addi t . u n zyl

ar oup ny e e ORI €t BB R Sis B I EEROREY st BE7°Y,

usi ng BGhi&Enymxghathylar8ret. Sriate -O-Bxetyi- @wg)ocopyrenos 1—yl) benzonitrite (0.71 g) and

1- Bromo- 4; e&g’aﬁh ‘bn@é‘ﬁ FaiaR ﬂ%%% chady 509435‘ %%%’%HF@ S%%lg&r} ts%fll(ré)@m%]: hvl)-b

enzene 28°H3FRNIRE 1T oy erat ution of
1- br ono- ah(ahdrtmmmo}eddglauomawhnﬁg—@ewy xiuphie mexiaieeth pith chiberadieoys. 7 )
and t ri eﬁ&éﬁé&‘?’dnh @Q@or(a?e %ol[ﬁson) ah@tfﬂ—}' r‘é&i%&?ﬁﬁ&&@@eﬁ%@temnh%ﬂfl asghenirkd i1 e

(50 m cooled to - such a rate that the tenperature maintajns

bel ol - 190@%%@9?@@ @Mr%ﬁ%ﬁ a@cﬁr@ﬁmw’ w%ﬁw&aae Bod Grecobirat Sdeparsorsbof 1.5
h and t h%’du&écﬁg?ﬁe%gﬂw tThe 3EHORUE SREH WM Jaydhgg@d‘m@zbﬁmak@esql 8t iz@f.theThe
resultin 009/022007PCT/EP2003{0607 Q éu e is stirred for
0.5 h, t H@”@F'ﬁ%l‘ﬁ ereifaraniadon aph o aln ?H%g?’%medﬁ‘é Y6 extracted with

et hyl acekﬁi@ﬁZEHEEEQmEMB@d organic layers are dried over sodium sul phate
and the sol vent noved. T taken up in dichloronmethane (50
m) and %‘F? ey ’Z‘éég' Moy 5’4255"’%?&:%&”%? e (9.3 nl) and

4- di et hyl am nopyridine (0.5 g) are added in succession to the 5 solution.
The solution is stirred for 1.5 h at anmbient tenperature and then diluted
wi t h di chl oronet hane. This solution is washed twice with 1 M hydrochloric
aci d andEdemeld Xbwer sodi um sul fate. After the solvent is renoved, the
residue is recrystallized fromethanol to furnish the product as a
colorless solid. Yield: 6.78 g (60% of theq 10Mass spectrum (ESIt): niz
= 610/ 612 (Br) [M:NH4] The fol | owi ng (€ompounds may be obt ai ned anal ogously
to Exanple X e

4-Cyclopropyl-phenviboronic acid

20 2.5 M nButyliithium in hexane (14.5 mL) is added dropwise to a solution of 1-bromo-4-
cyclopropyl-benzene (5.82 g) in THF (14 mL) and toiuene (50 mL} chilled to -70 °C. The
resuitant solution is stirred at -70 °C for 30 min before triisopropy! borate (8.5 mi) is added.
The solution is warmed to -20 °C and then freated with 4 M agusous hydrochloric acid (15.5
mL). The reaction mixture is further warmed to room temperature and then the organic phase

25  is separated. The agueous phase is extracied with ethyl acetate and the combined organic



(2) ~

1- Brono- 2- (4- et hyl benzyl)-4-(2, 3, 4, 6-tetra-0-acetyl -8-D gl ucopyranos-1-yl)-
5- met hoxybenzene 20 Mass spectrum (ESL): mu z = 652/654 (Br) [ MtNH4]+ WO
2009/ 02209ZREP/ERADO08/ 060736 - 58 - 0 Mass spectrum (HESHP2608#0g0736 599

[ MFNH4r The reduction is conducted on

6- (4- et hyt henzyO- 4- ( 1- net hoxy- D- gl ucbé}r’anos- 1-y1)-2- nethoxy-benzonitrile
in anal ogy to the procedure described above. 0 Mass spectrum (ESL): mz =
468/ 470 (Br) [1\1NH4]- This conpound is isolated with the free

hydr oxy| Phgeeupe died Eodiumesulbgifet INeroNeBio? ayangrates #neing (Rrdbe dnitiféctéscr i bed
above i sy DhBNRE of EX&ENd&yHbhexane to give the product as a colorless salid. o
2- (Phenoxynet h ,4.6-tetra-0-acetyl -R-D-dl ucopyranos- 14) - benzoni tri

1)-4-(2.3
le 15A Y*p@s&-%aé@%’feaf WEe™ a stir bar,
1- br onD- BaéPspdeturb (BT A= acrtar [(MEHRC@UCopyr anos- 1-y1) - 2-
(phe(rjl_aoxyrret hyl ) - benzene(5. 4g), zi nccyani de(1. 0g), zi nc(30ng),
Pd2( di benzyl i deneacet one)3"CHCI 3 (141 ng) and tri-tert-butyl phosphoni um
tetrafl uoroborate (111 ng) is flushed with argon. Then degassed NWP (12 nlL)
cont ai ni 1% ' 022007PCT/ EP2008/ 060736 - 59 - added
(al terna?%?%r%‘,'g')t‘\ﬁ?a%ﬁ %@%%ﬁ%ﬁ%l ved in NW is added) and the resulting
m xture is stirred at roomtenperature for 18 h. After dilution with ethyl
gggf ﬁne’z-:t D PG Fod A A 8F .SE)_%L_G‘C Ao 4L brat gyl -t‘)“e’an%Qr?{%'ue"“dt ?Sggfﬁfnus
sul phate) and the sglkvent is renoved. The residue is recrystallized 5from
et hanol . Yield: 4.10 34% of t heory)

10 CH
Aqgueous sodium hydroxide solutien (1.4 mL, 1 mol/L) is added to 6-(4-ethylbenzyl}-4-

(2,3,4,8-tetra-O-acetyl-B-D-glucopyranos-1-yl}-2-methoxy-benzonitrile (0.18 g) dissoived in
methanol {1 mL) and THF (1 miL). The solution is stirred at room temperature for 1 h and
then neutralized with hydrochloric acid {1 mol/L}. After removal of the organic solvents, the
15  residue is diluted with agueous sodium bicarbonate solution and the resulling mixture is
axtracted with eihyl acetate. The combined organic exiracts are dried {sodium sulphatg) and
the solvent is evaporated. The remainder is purified by chromatography on silica gel
{dichloromethane/methanol 1:0->8:1).
Yield: 65 mg (57% of theory)
20 Mass spectrum (ESI™): m/z = 431 IM+NH,]"

The following compound is obiained analogously to Example 1:

Exampie (2); 2-(4-Ethylbenzyl-4-(B-D-glucopyrancs-1-vh-5-methoxy-benzoniirile

25 OH
Mass spectrum (ESI"): m/z = 431 [M+NH,]



Mass spectrum (ESI"): rintz = 557 [ MFNH4+ Al ternatively, the conpound may
al so be obtained enpl oying the procedures descri bed under Exanples XIl and
3 10 Exanple Xl 0 2-(4-Ethyl benzyl)-5- et hoxy-4

(2. 3. 4, 6-wetsmrteecet yl i - 6- 0- gl ucopyr anos- 1- y1) - benzomdivarzens/eév7sd ask
charged with a stir bar,

1- br ono- 2- ( 4- ethylbenzyl) 5- net hoxy- 45@2 3,4,6-tetra-0- 15

acetyl - 13- D- gl ucopyranos- 1-y1) -benzene (1.6 g), copper(l) cyanide (0.56 g)
and NWP (10 nL) is stlrred at 215 C for 3 h. Then, mater i's added and the
preci pi t=A 3% éfzmant VAN it roRVIanea gthyl-benie

ethyl acetate (50 nL) aquflltered over Celite. The filtrate is dried
(Na2SO™4) and conce at.et. _The-residue is purified by chromatography on
silica gel (cyclo ! acetate 2:1->1:2). 20Yield: 1.1 g (75% of

t heory) Mg eCtT A ~mz = 583 [MFNI-Lt]i This conpound can al so
be prepared using the procedures described for Exanples XI and 3. WO
2009/ 0220044 FP2088/ 060736 - 60 - Exanple XIII 0 2-8

ronmomet hyl-4- (23, 4, 6-tetra-0-acetyl - S—D—qiucopyranos-14)-benzonitriIe 5A

33% sol uti on of hydrobronlc acid in acetic acid (15 nL) is added to a
sol ut i onAdficrpwave oven-suited vessel charged with a stir bar, 1-bromo-2-{4-ethylbenzyl)-4- (B -D-

phenyl Oxy:n@otpbaé%oAT {B-53ndth bfeﬁierne @4@%2@%{0@2@@ @%BW&W@@m@T%@%@WOW tri

le ( and acetic anhyd in acetic acid (10 ml). The
r esulft i n\g elgarﬂ isgtpatesl 1843 ww&avade Ossn et fot %qu ahd eRe W2 61 e ﬁmaﬁhe

i ce- bat hreslitk®y EARE iiPBxiFcKdUNEh BByNgidtdtel TREBombihdd eRjahiastirasyleedi Sried

otassiu ar bon te sol ytion nd t ant m xture i.s ext ed with
RIS TR IR NI s e S e R T A o
sulfate anerstheh80YMotCliss acetomitdiedvamrger reduced pressure. The residue is

taken up,in,. e te/ ycl ohexane (1:5), and the precipitate is

separ at e\d’ E‘y%?gt@ﬁ}:l%ﬁ a ﬁ dried at 50 Cto give the product. Yield: 0.52
g ( 78% oMasheecyym ESY: @pecéﬁhﬁﬂ(mﬁm+) mz = 543/ 545 (Br) P)/14: NFl 4r 15
Exanpl e XIV '

e oty

Exampie (4): 2-(4-Efhyibenzyli-4-(B-D-glucopyranos-1-vD-5-hydroxy-benzonitrile

A mixture of 2-(4-ethylbenzyl)-5-methoxy-4-(2,3.4,6-teira-O-acetyl-B-D-glucopyranos-1-yl}-
15 benzonitrile (0.80 g) and pyridinium hydrochloride (9.0 g) is heated at 215 °C for 1 h. After
cooling to ambient temperature, water is added and the resulling solution is extracted with
ethy! acetate. The combined organic extracts are dried (MgSQ.) and the solvent is removed
under reduced pressure. The residue is dissoived in methanol (10 mL) and treated with 4 M
aqueous NaOH solution (2.2 mL). The solution is stirred at room temperature for 1 h and
20  then acidified using hydrochioric acid (4 mol/L). After removal of the organic soivents, the
residue is exiracted with ethyi acetate, the combined organic extracts are dried (sodium
suiphate) and the solvent is evaporated. The remainder is purified by HPLC on reversed
phase (YMC C18, acetonitrite/water).
Yieid: 0.25 g (46 % of theory)
25  Mass spectrum (ESI): m/z = 388 [M-HT

Exampie {5); 2-{4-Ethvl-benzv-4-(8-D-glucopyrangs-1-yl-benzonitrile




4- Cycl opropvl - phenyl boronic acid 202.5 MnButyllithiumin hexane (14.5 nl) -
is added dropwi se to a solution of 1-bronp-4- cycl opropyl-benzene (5.92 g)
in THF (14 nmL) and toluene (50 nL) chilled to -70 C. The resultant sol ution
is stirreaoabesnZB®T for 30 min before triisopropyl borratieEre®sbearsy is

added. The solution is warnmed to -20 g and then treated with 4 M aqueous
hydrochloric acid (15.5 nL). The reacC P6n nixture is further warmed to room
tenperature and then the organic phase 25is separated. The aqueous phase is
extracted with ethyl acetate and the conbined organic WO

2009/ 022007PCT/ EP200 G 01 - phases are dried (sodium sul phate). The
solvent is evapora i residue is triturated with a m xture of ether
and cycl ohexane t g«gi ve_the pFfoduct as a colorless solid. Yield: 2.929 (60%
of theor¥y¥ Mass gpectrum (ES1"): mz = 207 (O) [NA HCO01" Preparation of
the end co MO ds, Exanple (1):

6- (4- Ethyl%enzéé? -( 8- D-olucopyranos 1- vl) 2- met hoxy-benzonitrile HOCH
100H Aqueous s um hydroxide solution (1.4 nL, 1 nol/L) is added to

6- (4 et hb( llBaNZ Yokt with & stie bar zinG (10 mg), zine cyansde (012 g), Pdz(doa)CHC, (42
(2,3 tetra-O acetyl- 8- l'ucop yranos- E%L ;%enzonltrlle (0.16

g) di ssomband Hl"ﬁ?é’?%{ﬁ'bqspquh’ﬁl)tetéﬁi‘HOFPHPra fg) %o%totmﬁi 6halneseheEr ed at
room t enpgynat U’r @romtz - d&h@ﬁ@hzyibtaqz ngl,ﬁ-fea«blczgﬁbtwstzbtgmwmfaisqLyipbea@er@ (1

nmol / fter di | ut ed

o h o B & alsavey Pedhsanurh S r B e BNaR A ua Bty fs gt ©

ext (r]I act eglirnstitan r@inh}ﬁmp&ﬁﬁh@tferl' g Ine‘rp@ntntmwdce:tatgame%dmjxtﬁeaegslgrag eielrre ésd_ i od
I U e Sol.Vv t..1'S eva . r | I S rirlre

by O hr ol e I Aitaler'R ROuEE ] BfRR N Ek pAlforl R M el | LS.

65 ng (S9%btate) tdﬁék[ﬂ’ yl)gaﬁlﬁl‘mwo:sgéetsouamt( E&mova&ﬂ undsr @ﬂ;c@d\&ﬁ&ﬂwe Ehe the

011,00 NG BOMRONO 3 yPRLALRG, L SIS NIDXRIR 6ol BB A Al

2- (4 Et hy enz pyranos enzonl tr|
10 s added and the solution is stsfred at ambient temperature for 1 h. The saclufion is neutralized

with 1 M hydrochioric acid and the methanol is evaporated. The residue is extracted with
ethyl acefate, the combined extracis are dried over sodium sulfate and the solvent is
removed under reduced pressure. The residue is purified by chromatography on silica gel
{(dichioromethane/methanol 1:0->4:1).

15 Yield: 0.51 ¢ (81% of theory)
Mass spectrum (ESI"): m/z = 401 [M+NH4[®

Example {6} 2-(4-Cyclopropvl-benzyvi-4-(B-D-glucopyranos-1-vi-benzonitriie

20
An Ar filled fiask is charged with a stir bar, 2-bromomethyl-4-(2,3,4,8-tetra-O-acetyl-B-D-
glucopyranecs-1-yl)-benzonitrile  (1.78 g), 4-cyclopropyl-phenylboronic acid (1.00 g),
potassium carbonate {1.85 g} and a 3:1 mixture of degassed aceiong and water {22 mL).
The mixture Is stirred at room temperature for 5 min, before it is cooled in an ice-bath. Then
25 patladium dichloride (30 mg} is added and the reaction mixture is stirred for 16 h at ambient
temperature. The mixiure is then diluted with brine and exiracted with ethyl acetaie. The

combined extracts are dried over sodium sulfaie and the solvent is removed under reduced



-HOOH 250H Mass spectrum (ESI1"): mz = 431 [M1\I1-4] WO

2009/ 022007PCT/ EP2008/ 060736 - 62 - Exanple (3):

1- Cvano- 2- (4- et hyl benzy1l) - 4- 3- D- gl ucopvr anos-1-y1) - 5- net hyl - benzene A
m cr owavewowvenasuit ed vessel charged with a stir bar, PCI/EP2008/060736

1- brono- 2- (4- et hyl benzyl)-4-(6-D dl UEgpyr anos- 1-yl)-5-net hyl - benzene (040
g, N(CN)2 (0.10 g) and NW (4 nL) a flushed 5 with argon is heated in
a mcrowave oven at 220 C for 1 h. Then, water is added and the resulting
mxture is extracted with ethyl acetate. The conbi ned organic extracts are
dri ed (swesums siiiepieaitey isadigselvrd somesenoi @0ePhpanairedicd THE f dvieaavaels i s
puri fi ed, py-chiRl G anxEevVelisRd BN@seLf Yike Q‘é‘ﬁ)ltlﬂ@cgél%ﬂt hd | QHUAL AT hmpighel d:

0.30 g (85% of theory) 10Mass spectrum "Y: mz 415 [ MENHLE ]t HO OH
OH A ni thempgra(tjfre for 1°n and then neutralized wit 1 M hydrochlorlc acid. The metharnol is

2- (4- et hyJpeREas] hnb-theetdrmng- 4- &nate% #itt tkied rmad Axasaby lwi- &hglmw@yrmos 1-y1

)- 15 benzonitrile ridiniumhydro oride heat ed
at 215 PR an?CtSAéc’E&E?te%g%ﬂ 8‘?@ éﬁﬂi“%?”ig &gheu?@ve ‘?’éda ed and
t he resulekidog issbtamtai@naphed @xtshi a@geldd‘@hlbstmmtﬁmyaémmmateo -THe).conbi ned
organic ied (MJS™4) and the solvent is renoved under reduced
pressure$ %h@gﬁ é?éd/egﬂﬁgord ssol ved in nmethanol (10 nL) and treated with 4 M
aqueous MaSHsmotrun (EH7)( 2v2= Ly [MAN]'sol ution is stirred at roomtenperature
for 1 h and 20 then acidified using hydrochloric acid (4 nol/L). After
renoval of the organl c sol vents, the residue is extract ed wth ethyl
acetHt e, Exdrenle oiiii-eid 'ue‘isr!-‘-'.&-‘ Bt oyl ’ NetReae8s | phat e) and the
solvent is evaporated. The remsuder is purifi ed by HPLC on reversed phase
(YMC 018, i el wat et Yield: 0.25 g (46 "Yo of theory) 25Mass
spectrum& 3 : : 3 H Example (5):

2- (4- Et htP- bey copyranos-1-vl)-benzonitrile WO

OH

The compound {7) can advantageously be prepared according to the example 12 described
in the WG 2005/Q92877.

15  Example (8); 1-chioro-4-(B-D-gluconvranos-1-y[)-2-[4-{(R)-tetrahydrofuran-3-vioxy-benzvll-

benzene

The compound (8) can advantageously be prepared according to the example 2 described in
the WO 2605/092877.

20
Example (9): 1-chloro-4-(B-D-giucopyranos-1-viy-2-[4-((S)-tetrahydrofuran-3-vioxy)-benzvil-

benzene
Ci

OH



-63 - OOHOH Aflask is charged with a stir bar, zinc (10 ng), zinc
cyanide (0.12 g), Pd2(dba)3*CHCI3 (42 ng) and tri-tertbutyl phosphoni um
tetrafl uoroborate (26 ng) and put under Ar atnosphere.
Then, 1- broooe@oeneet hyl benzyl) - 4- (2, 3, 4, 6-t et r a- 0- ac etRUTHE30MBOGI78COPY T anos-
1-yl)-benzene 5 (1.0 g) dissolved in gegassed NVP containing 0.1% water (2
m.) is added and the mxture is stirié@ roomtenperature for 18 h. Then,
ethyl acetate is added, the resulting mxture is filtered and the filtrate
is washed with aqueous NaHCO3 sol ution. After drying (sodium sul phate) of
t he or gaffieccoswiound ¢ can #lvagigpoRIsty ResPreRaRY BePoieiblo iRttt H F‘%@é‘g‘?%’”and t he
resi due s vothss@dyeds7yn methanol (10 nL). 4 M aqueous pot aSSI um hydr oxi de
solution (2 nL) 10 is added and the solution is stirred at anbi ent
tenmperature for 1 h. The solution is neutralized with 1 M hydrochloric acid
and the nethanol is evaporated. The residue is extracted with ethyl
acet ate the conbl ned extracts are dr| ed_over SOdI u 5' fate and t
sol v q B de h vl def[3= 0 y
chr omat owrag,lw on si I i ca gel (d| chI or orret hane/ met hanol 1:0->4:1). 15Yield:
0. 51 g (81% of theory) Mass spec rum (ESIIT): mz 401 [ MENF- 141+ Exanpl e
c% i ucopyr anos- 1 vl) -benzonitrile 20
ithia Stir bar,
et¥a- 0- acetyl - 13- Dgl ucopyranos-1-yl)-benzonitrile
) ) - phenyl boronic acid (1.00 g), potassium carbonate
(1 85 0) aH@ a B 10 xture of degassed acetone and water (22 nL). The
mxture is stirged at roomtenperature for 5 mn, before it is cooled in an
i ce-bath. Then 25 paI | adi um di chl ori de é rrg%}f s added an Qe reaction
mixture 188 STTRUER (10 Fan sPvRNESARY RerRrer ERD TR AL Hihexami ufeeoe4 hen
di | ut ed withdwa poos/madzextracted with ethyl acetate. The conbi ned extracts
are i ed over sodiumsulfate and the solvent is renmoved under reduced WO
2009/022007PCT/ EP2008/ 060736 - 64 - pressure. The residue is dissolved in
nmet hanol (20 nL) and treated with 4 M aqueous potassium hydroxide sol ution
(3.8 m‘)Exam I ¥ 5 9) ‘ i rrﬁtttc'tér‘?ior 1h
and t hen=feul : 0 0 1 ‘ ‘
evaporatbﬁzeagd the residue is dlluted with brine and extracted with ethyl
acetate. The 5organi ¢ extracts cgl | ect ed are dried over sodiumsul fate, and
the solvent is reno : 51 dui chromat ographed on silica gel
(di chl or onetdhane ] > 8.L:L)/ Yield: 0.91 g (76% of theory) Mass

spect r umiPESLY) : NKt r |
HO™

2- br onon&hy

OH

15 The compound {10) can advantageously be prepared according fo the example 3 described
in the WO 2006/064033.



10Exanpl e (7):

1- chl or 0- 4- 03- D- gl ucopyr anos- 1-vl)-2-(4-ethynvl - benzyl)-benzene HO OH OH
The conpound (7) can advantageously be prepared according to the exanple 12
descr i bedwiorzobdaz20M® 2005/ 092877. 15Exanple (8): PCT/EP2008/660736

1- chl or 0- 4- (5- D- ol ucopvranos-1-vl)-2-14- ((R)-tetrahydrofuran- 3-yl oxv) - benzy
li- benzene HO OH OH The corrpound5(687 can advant ageously be prepared
according to the exanple 2 described in the WO 20051092877. Exanple (9):
1-chl or o- 4-03-D- ol ucopyranos 1-y1)-244-((S)-tetrahydrof uran-3-vl oxy) - benzyl
| benzenePharmRcd I QNP / EP2008/ 060736 - 65 - The compound (9) can
advant ageousl y be prepar ed according to the exanple 3 described in the WO
20051092877. S5Exanple (10

1- met hy| Tripligwiy e’f@ﬂﬁ"%?nWWdP%P%ﬁﬁﬁslﬂwf&@Wﬂ Beeeyia sordro( G4 iR &hts- 1-y1
) - benze@@copyranHQ@éuQﬂtuTgtﬁbé?@@%F@&H}Qaﬁv@ndQﬁBDﬂWﬁe'ﬂibﬁ&%le'&ﬁb‘] ketnpr epar ed
accor 8 to the exanple 2 described in the WO 2006/ 064033. Exanple (11):

1- et S @fnm%smﬁwﬁd?ﬁﬁrgsaﬂcayﬁyw%th%r@wﬁs A AT AR BIYPRIT0s- 1- y1)

- benZEﬂ@oncernmg the use of laboratory animals are reviewed by a federal Ethics Commitiee and

e

approved by governmental authorities.

1% Example:

10 According to a first example an oral giucese tolerance test is performed in overnight fasted 9- |
weeks old male Zucker Diabetic Fatty (ZDF) rats (ZDF/Crl-Lepr™®). A pre-dose blood sample
is obtained by tail bieed. Blood glucose is measured with a glucometer, and the animals are
randomized for blood glucose (n = 5/ group). Subsequently, the groups receive a single oral
administration of either vehicle alone (0.5% aqueous hydroxyethyicellulose containing 3 mM

15  HCl and 0.015% Polysorbat 80} or vehicle containing either the glucopyranosyl-substituted
benzene derivative or the DPP [V inhibitor or the combination of the glucopyranosyi-
subsiitited benzene derivative with the DPP IV inhibitor. The animals receive an orai glucose
load (2 g/kg) 36 min after compound administration. Blood glucose is measured in tail blood
30 min, 60 min, 80 min, 120 min, and 180 min after the giucose challenge. Giucose

20  excursion is quantified by caiculating the reactive glucose AUC. The data are presented as
mean = SEM. The two-sided unpaired Student t-test is used for statistical comparison of the

control group and the active groups.

The result is shown in Figure 1. "Cpd. A" is the DPP 1V inhibitor 1-[(4-methyl-guinazoiin-2-

25  yhimethyl-3-methyl-7-(2-butyn-1-yl)-8-(3-(R}-amino-piperidin-1-yl-xanthine at a dose of 1
mg/kg. Cpd. B is the glucopyranosyi-substituted benzene derivative (9), i.e. 1-chloro-4-(B-D-
glucopyranos-1-y)-2-[4-{{S)-tefrahydrofuran-3-yloxy)-benzyil-benzene, at a dose of 3 mg/kg.
Combination A + B is the combination of said DPP IV inhibitor and said glucopyranosyi-
subsiituted benzene derivative at the same doses. P-values versus control are indicated by

30  symbols above the bars. P-values of the combination versus the monotherapies are
indicated below the figure (*, p < 0.05; ™, p < 0.01; ™, p < 0.001). The DPP IV inhibitor
reduces giucose excursion by 56%, the glucopyranosyl-substituted benzens derivative
reduces glucose excursion by 51%. The combination decreased glucose excursion in the
oral glucose tolerance iest by 84%, and this reduction in glucese AUC is statistically

35 significant versus each monotherapy.



15The compound (10) can advant ageousl y- be prepared according to the exanple
3 described in the WD 20061064033. WD 2009/ 022007PCPEP2008/ 060736 - 66 -
Phar macol ogi cal Exanpl es The fol |l owi ng exanpl es show t he beneficial effect
on gl ycenwo 28irieradf of the conbi nati on of a gl ucopyr arfsgyHP2818H6178¢ ut ed
benzene derivative and a DPP IV inhibi.tor according to the 5 present

i nvention as conpared to the respectf@ “nonot herapi es. All experinental
protocol s concerning the use of |aboratory aninmals are reviewed by a

f eder al Ethlcs Comm ttee and approved by governnmental authorities. 1st
Exanpl e: lﬁﬁéwakﬂlng to a first exanple an oral glucose tolerance test is

per f or mMefdoftiiky Bl de@bid é»@ﬁi@bﬁcraﬁ@se @ﬂ&aﬁw t@st@@éﬁ‘@’rm&l ahgbingnhEat ty (ZDF)

ts (Z /C}|- dos tail Dbl d.
b ood! o1 eeeaa Shraads PRWRY A TR Gt e oY A Bt andeons sed

f or bl ooghsglHiteasambpla tgoﬁalne@b@tﬂbblee&@lsemgelﬁdeys mbhkeairgl eitips giuesedtee a

singl,e oral,admnistration.of e| Ie 9

hydr ye? tpggp mfll 04 & rangnfnézieﬁlfoﬁ b %g%-@ ér%gs)oé&%%é%%glggﬁ%%ou%) or
vehi cl e wosvabringg oeaﬂddem&h@gbﬁaﬁb@yw@m@q}%@@tﬁ/t aquetesl benzene derivative
or the DRRdehiRLRId:RoRbink® FBFM AN 86f ol BAicEl ARG RARS S UDSL | T Ul ed

benzene ve wth bitor recei ve an oral

gl ucose gloeapy(pogyHeystiBiedivanzerts darivaidiess tedD B inigior at heAOMBNYED Gl ucose

is neas U{h@%idcepﬁ%‘lds Rl eesu30 bgﬂmz%ne 68ria0e WO tHE ohrit ZRidkbN ThaBRimAB0 M n
after the glucose cﬁa | enge. 3 ucose 20 excursion is quantified by

cal clff at R8¢ R Ofaéa@ﬁwéoetﬂ (GO6geSADE aﬁﬁﬁ@%&Mda’?ﬁ@'w@%@é@dw%%ﬁ SEM
The two- gibg@fldRNAI biesH S meem mhr, B8 $in | hidugechif Ofter SeA§li skt cRdilesgapar i son of

the control grou andthe |ve The resul t in Figure 1.
e O Btsod S BB s A D RS Heathot Ghote AT mne WBie e

25yl ) met peddntd seinbyd + B-K. Bk ButiyaleopbpriBersdré Brdankd oy piygenisditest1- y1) - xant h
ine at a dose of 1 ng/kg. Cpd. B is the glucopyranosyl-substituted benzene
derivative (9), i.e.

1 chi®r oTHe (k8 Bghueo pyfiamwe 8- "Lpgd 1A~ Izmgi@®py:taebwahwm@fadﬂEnZ®eyl oxy) - benzyl

-benzen e %@@H t tion of
sal d DPPS? V%V a(]gg:?tgo} 8@%@% —gmf 0 f?gnos %@sﬁ%ﬁ? n?gngfideri vative
at the saﬁﬁyﬂl@s@@nﬂadﬂah'a@§d\ﬁéﬁ§9§8 (fnimQ&KQ '?'?fbh"ﬁwlfédsaa?@mgjmbol s above

t he bars IKefuidH e
Lhe. oar egdrﬁg}égé\;v&f& aOéoste;bfg %?ﬁ@?kd‘%ih@@o%@fm@k& me%mawm%gﬁwgg 8@801) e

DPP |V i A#i4sne aewaém%réﬂssag%l@a% é’eé@EW'étPEﬁq ipgpieg g} the fame doses as in the
gl ucepyr AREsHtve sthtdsicadr DaDILRes deohiatary Rdicgdd 6¢ SyrghdiC 85Re @xctirsi on by

Col er anck: bEatODyBcoRRa HSte LR Bebr P B b e ROEOIEn STHErSt  cal 1y
35si gni f gitatde skenSied g ach aninatd)exsppytively, albeit the reduction is not statistically
significant in these non-diabetic animals. The combination decreases glucose excursion in
the oral glucose tolerance test by 50%, and this reduction in giucose AUC is statistically
25  significant.

3™ Example:
[n a third example the same experimental setiing is empioyed as in the second exampie as
described herein before. The glucopyranosyi-substituted benzene derivative (8}, i.e. 1-chloro-
30  4-(B-D-glucopyranos-1-yl}-2-{4-((S Hetrahydrofuran-3-yloxy -benzyl]-benzene, is
administered at a dose of 3 mg/kg. The DPPIV inhibitor sitagiiptin is administered at a dose
of 10 mg/kg. in the combination, the giucopyranosyl-substituted benzene derivative and
sitagliptin are administered togsther at the same doses as in the respective monotherapies.
The result is shown in the Figure 3 wherein "Cpd. A" is said glucopyranosyl-substituted
35  benzene derivative (9). P vaiues versus conirol are indicated by symbols above the bars. (*,

p < 0.05). The giucopyranosyl-substituted benzene derivative and sitagliptin reduces glucose



WO 2009/ 022007PCT/ EP2008/ 060736 - 67 - rd Exanple: According-to a second
exanpl e an oral glucose tolerance test is perfornmed in overnight fasted
mal e Sprague Daw ey rats (Crl:CD(SD)) with a body wei ght of about 200 g. A
pre-dose Wwbaod/szopl e is obtained by tail bleed. Bl oodP@yErReEs®64786 measur ed
with a gluconeter, 5and the animals arg random zed for blood glucose (n =5
[/ group). Subsequently, the groups refeirve a single oral adm nistration of
ei ther vehicle al one (0.5% aqueous hydroxyet hyl cel l ul ose contai ning 0.015%
Pol ysorbat 80) or vehicle containing either the glucopyranosyl-substituted
benzene ehspisiatiiy2é%omd: 1986 DRPEUVEiYhalbeit B restuctions!s aehBriricaiy sioaficame

gl ucopyrgnasydr: st 'aElH’Fa%dTQ@B&%@atQﬁrd'e&%éééé%;w&o%@eié"u@slﬂaﬁ"tﬁé érghi bi tor. The

animal s 10receive an oral gl ucose q mn after conpound

adni ni st 9'ataseieleBEIasiY i s and ﬁ"%a@?}'@ed\ &"JHC%.HU%'Pél?&lﬁe@“yn%wﬁce@f nin, 90

mn, and 120 mn after the glucose chall enge. 3 ucose excursion is

quané%fl ed by calculating the reactive glucose AUC. The data are presented
S.EEM Statistical conpari sons are conducted by Student's t test.

15The resxﬁfhgibeoshm\mu!wbrﬁi gure 2 "Cpd. A is t he

| ucopyr.ano -substitute ben e der.i I -
L ohtor ol ToRRY R eahlr ancerTA iy S BV oyl sfeleanisy. sy
benzyfi - kemaenée @t peme &t séwmteeithe aredestenmahti mrrgiekfglly wn@umeanv ngnhtp tiet or
saxagl i pLd e o@tq SPléfa%ﬁJrengﬁe t3ma9 %e@ub&af%é@e Ges bRe Epﬁxoﬁeog@ﬁﬂb%&son the

glucopyranosy -su benzene erlvatlve and saxagliptin are
admi 1 st escediinoigethiveinventionhee.séanetegos elucayrresyheubstivies pwtzew derivative

monot her 9(&'0% el tN@hr’r@@%to‘ﬁ%%@PfﬁWk%@lto@é&om%' 1 atie thvBtich T RQlmbRlexe the
bars. (" gO The gl ucopyranosyl - substituted benzene derivative and

saxagl i pbf Sﬁ“dr @@ﬁ?@é@ngﬁfyu%@%m&@éﬁﬁ%#r@ eyt eouiamdic1d0h I\ Bsiplt BTl bei t
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gl ucopyr érolyiatseiist Erar@e dsedizdored derduurant iweuesnef ‘Roteaglstedt i(Rdigey &antor

adm g4 st e wl eSpeCtI ve nonot her api es.
The Poaur P g e Bl o B D e e e

gl ucopyranosyl - substi tuted 35benzene derivative (9). P values versus

contr ol Qﬁnbi?_ @ta‘?rqyolﬂbé UM 7 ARG YL diRE slhREshce ben 1Pm 0. 05) . The

gl ucopyr stituted benzZene derivative and sitagliptin reduces
gl ucose Composmon
Active substance 75.0 mg
25  Mannitol 50.0 mg
water for injections ad 10.0 mi
Preparation:

Active substance and mannitol are dissolved in water. Afier packaging the solution is freeze-

30 dried. To produce the solution ready for use, the product is dissclved in water for injections.

Exampie 2: Dry ampouie containing 35 mg of active substance per 2 ml

Composition:
Active substance 35.0 mg
35  Mannitol 100.0 mg

water for injections ad 2.0 m



WD 2009/ 022007PCT/ EP2008/ 060736 - 68 - excursion by 21% and 16%
respectively, albeit the reduction is not statistically significant in

t hese non-di abetic animals. The conbi nati on decreases gl ucose excursion in
t he oral wbuemseetol erance test by 51% and this redu@®Cr@r24osogliscose AUC
is statistically significant. 5 Exarrpégs of Formul ations The follow ng
exanpl es of fornul ations, which nmay be“obt ai ned anal ogously to net hods
known in the art, serve to illustrate the present invention nore fully

W thout restricting it to the contents of these exanples. The term "active
subst ance" denotes one or nore conmpounds 10 according to the invention,
i.e. de%?é‘aﬁongl ucopyranosyl -substituted benzene derivative according to
this invention or a DPP IV inhibitor according to this_invention or a

conbi natA@ie sosiare g TEBHY AiFisPrvedi Bstateru f B Rreipaite MEerIHet RV th sai d
DPP |V igfagbi tor, for exanple selected fromthe conbinations 1 to 176 as
listed in Table 1. Additional suitable fornulations for the DPP IV

i nhi bitors of enbodi nent A nay be those formnulations disclosed in the 15
appl i cat TOpro\R=200Fdidid8 724y fbhesedins plasurie disbotvehi ic vaies forigentipor. at ed herein
inits entirety. Additional suitable formulations for the DPP IV inhibitors
of enbodi nent B nay be those fornul ati ons which are avail able on the

mar ket , Bxanfode Bnilabtei codaidies OF intyed actvetsabstpageent appl i cations cited above in
par agr apeo%g%ﬂ}ggy ound of the invention", or those described in the
literaturée, "Tor exanple as disclosed in current issues of "Rote Liste(r)"
(EditG o CanAcioe sposlenceag Aul endor®0;0 @@r many) or of "Physician's Desk
Referenc&" Laddampl e 1: Dry anpousg) ;ﬁgnt aining 75 ng of active substance per
10 m Com))osi.ti on: Active substance75.0 ng 25Mannitol 50.0 ng water for

i nj ecti offsd@izeGtar 1 Preparati o9 ™8  Active substance and nannitol are

di ssol veg) pRiWaiSfrrolidieer packagisnmomghe solution is freeze-30dried. To
produce the sol ution ready for use the product is dissolved in water for

i nj ect i ofrs MaEREEH éte?jr.amgf—y—anﬁpwl—ed—@%nt aining 35 ng of active substance per
2 m1&Lonposition: Active substanmseBdg0 ng 35Manni tol 100. 0 ng water for
injectionsad 2.0 mM WD 2009/ 022007PCT/ EP2008/ 060736 - 69 - Preparation:

Preparafion:

(1), (2) and (3) are mixed together and granulated with an aqueous solution of (4). (5) is

added to the dried granulated material, From this mixiure tablets are pressed, biplanar,
20 faceted on both sides and with a dividing notch on one side.

Diameter of the {ablets: 8 mm.

Example 4; Tablet containing 350 mg of active substance

Preparation:
25 (1) Active substance 350.0 mg
(2) Lactose 136.0 mg
{3} Maize starch 80.0 mg
(4) Polyvinyipyrrolidone 30.0 mg
(5) Magnesium stearate 40 mg
30 600.0 mg

(1), (2) and (3) are mixed together and granulated with an aqueous solution of (4). (§) is
added to the dried granulaied material. From this mixture tablets are pressed, biplanar,
faceted on both sides and with a dividing notch on one side.

35 Diameter of the tablets: 12 mm.



Active substance and mannitol are dissolved in water. After packaging, the
solution is freeze-dried. 5 To produce the solution ready for use, the
product is dissolved in water for injections. Exanple 3: Tablet containing
50 ng of aetlwazawbst ance Conposition: 10(1) Active sulgst@aneaghes mg (2)
Lact 0se98.0 ng (3) Maize starth50.0 ”% (4) Polyvinylpyrrolidonel5. 0 ng (5)
Magnesi um stearate 2.0 nmg 15215.0 ng-PBPeparation: (1), (2) and (3) are

m xed together and granul ated with an aqueous solution of (4). (5) is
added to the dried granulated material. Fromthis mxture tablets are

pr essed, EXampblabiabapslies agesisidg 60 nigodflrckiec®stanck wi th a di vi di ng notch on one
si de. Diégﬁ,%)gsrmogf the tablets: 9 mm Exanple 4: Tablet containing 350 ng of
active substance Preparation: 25(1) Active substance350.0 ng (2)

Lact ose136 Aotivepubgpnaehi ze st ar cH83:®ang (4) Pol yvi nyl pyrrolidone30.0 ng (5)
Magnesi um sfigahal8 4t 30600.43 ggq (1), (2) and (3) are m xed toget her
and granulated wth an aqueous solution of (4). (5) is added to the ‘dried
gr anu? at &d PReB@E? @closEr om thi s Mt ®WPe tabl ets are pressed, biplanar,
faceted onnehbsishdRs@d W th axdwpdi ng notch on one side. 35D aneter of
the tablets: 12 m - 70 - Exa Ioe g: Capsul es containing 50 ng of active

subst ance Conposition: m

Preparation:
10 (1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with vigorous
mixing. This powder mixture is packed inio size 3 hard gelalin capsules in a capsule filiing

magchine.

Exampie §: Capsuies containing 350 mg of active substance
15 Composition:

(1) Active substance 350.0 mg
(2) Dried maize starch 46.0 mg
(3) Powdered tactose 30.0 mg
{4) Magnesium stearate 4.0 mg

20 430.0 mg
Preparafion:

(1) is triturated with (3). This trituration is added fo the mixture of (2) and {4) with vigorous
mixing. This powder mixiure is packed into size 0 hard gelalin capsules in a capsule filiing
machine.

25



(1) Active substance50.0 ng (2) Dried maize starch58.0 ng 5(3) Powdered
| act ose50.0 nmg (4) Magnesium stearate2.0 no 160.0 ng Preparation: 10(1) is
triturated with (3). This trituration is added to the m xture of (2) and
(4) with vigorous mxing. This powdery4m xture is packed into size 3 hard

gelatin capsules in a capsule filling nmachine. Exampl e 6: Capsul es
cont ai ni 35t of active substance 15Conposition: (1) Active
substancM 2) Dried nmize starch46.0 ng (3) Powdered | actose30.0 ny

(4) Magnesium stearate4.0 ng 20430.0 ng Preparation: (1) is triturated with

(3). This trifup gvﬁmagguﬂcgl (?O%%l’ﬂtoﬂ cbmgrl%qgg&oﬂyrsﬁgggl anskifAdq W th vigorous

m xi ng. This xture 0 sl zé gelat|n capsul es in
a capsule fi Ibanmqwemlvah‘@ w22t5h IS-VQmOfO -Bf-Brilucopwiongs-1-y-2iel(Phar maceut i cal

compogi L1 on A8EaN MG e Bt RARAGIER! BRdIdoh WAk e porposi ti on 1 s

sui tabl e for ous or sequential use of
gl ucopyr anosyibhibitdysthichus de( %@ﬂﬁ‘éh@lwlv&&i'm@t%& W&VW'Ibepﬁlhyibl tor.

8-(3-(R)-amino-piperidin-1-yl)-xanthine or a pharmaceutically acceptable salt

thereof.

10
2. The pharmaceutical composition according to claim 1 characterized in that the
composition is suitable for combined or simultaneous or sequential use of the

glucopyranosyl-substituted benzene derivative and the DPP IV inhibitor.

15
3.  The pharmaceutical composition aocordihg to claim 1 or 2 characterized in that

the glucopyranosyl-substituted benzene derivative and the DPP IV inhibitor are

present in a single dosage form.

20 _
4, The pharmaceutical composition according to claim 1 or 2 characterized in that

the glucopyranosyl-substituted benzene derivative and the DPP 1V inhibitor are

present each in a separate dosage form.

25
5. Use of a pharmaceutical composition according to one of the claims 1to 4 for
the manufacture of a medicament for preventing, slowing the progression of,
delaying or treating a metabolic disorder selected from the group consisting of
type 1 diabetes mellitus, type 2 diabetes mellitus, impaired glucose {olerance,
30 impaired fasting blood glucose, hyperglycemia, postprandial hyperglycemia,
overweight, obesity and metabolic syndrome in a patient in need thereof.



The pharnmaceutical conposition according to claiml or 2 characterized in
that the gl ucopyranosyl -substituted benzene derivative and the DPP |V
inhibitor are present in a single dosage form The pharnaceuti cal
conposition according to claim1l or Zxharacterized in that the

gl ucopyr anosyl - substi tuted benzene derivative and the DPP IV inhibitor are
present each in a separate dosage form Use of a pharnmaceutical conposition
according to one of the clains 1 to 4 for the manufacture of a nedi canent
for prevénti ridge oflaoviianyachidicyconesiipnacerdingll e ofdhariaimsehid hpra

met abol i ¢ di %Ré%iug%lﬁgbﬁgn{elagata?&%hﬁiogrnwwﬁ Ql?bé%ih'&gnt@& anRefck di abet es

mel litus, type 2 etes ne , aire réﬁ(ﬁucose tol erance, inpaired
fasting bl oodeguciemekiastingpiasgria@esnss, oirestasprivlirasma/Peseseyraiar &

over wei ght, q?&% 1 aRoLh 41 Sk RASPER: ih Redd BRtdgNt in need thereof. -
72 - 6. Use O a%%ﬁtaeg%yggti cal corrlpogpigti on according to one of the clains
1 to 4 for the manufacture of a nmedi canent for inproving glycemc control

and/or foy r %éfr%p%rg%géftika%omp%%ﬂan Q&é&{ﬁ&ﬁgto &fe Hra8d Baansli &l 4 plrasma

gl ucose and/or o ated herm’gl obin HbAlc in a patient in need
thereof. 7. Ubershufachhaphamedicrrant IepREYEMNCoHOYEEoF AR POCUREE t he

clainms 1 to 4,£06:4BR rHRNMbaRddYIGc Rk (dlefEl GRpBINd f28finddbiBy@glubss, S| owi ng,
del ayi ng or reversing progression from.inpaired gl ucgse b’f?g{er%[]ce, i mpai red
fastiifg bl ood"giindeaaanaanieniion FreQbeliaRFErdRROYPE FHRAFRSIBSITE syndrone

to type 2 di ahet®sieiBhhbbyfelddfa patient in need thereof. 8. Use of a
phar maceuti cal conposition according to one of the clains 1 to 4 for the

manuf acture of a medi canment for preventing, slow ng the progresSion of,

15del ayi ng orydd &ad piFmate Aicsidedok BN atcalling telete sieheckds 1 toaidrhe group
consi sting of conplications of dia S sucB as cataracts and

befes nmellitu
i cro-and nachewaeiacie 8f§§‘<§§'é’§f“e§‘ﬁ‘[@ﬁ Peyeniligh PIoRIEHe PRTSRERat hy
neur gat hy, ti$suey bSEERFRa caidittin @SRt SkRcteaf@pathdigibug nf ar cti on,
stroke and peripheral arterial occlusive di.sease, in . a patient in need '
thereof. 20 9CONESHENGPF P 8?ti?ﬁéé‘ﬁgﬁagﬁt@sgt?ﬂﬁ%ss?‘{°gﬁ Cé'?(f%&%llaﬂ "8 %ne of the
claims 1 to %ﬁ@maémeagm&uﬁagiwgesm a&hrmd'rccp?mpltatiﬁomathﬁdleo'rdmgt?boqy wei ght
or preventing an increase in body weight or facilitatin r on in
bods wei ght ?WS&%S&P?%”HP: peTIoBFIEg S, P RAE! i .’CtﬁgeQB?kegngﬁgﬁgr@egrtthi cal
conposi ti on ageRafbilishve dasefintahetiehtdh meedtieeecd for the manufacture of a
nmedi canent for preventing, slow ng, delaying or treating 30the degeneration
of pa?f@creati c beta cells and/or the decline of the functionality of

pancreatic beta cells and/or for inproving and/or restoring the
functionality of pancreatic beta ce

|l s and/or ,restoring the.f jonality
of pancre®ti cUFhe PW@“@‘E?‘&FPB‘WWWS&’OBQ‘PF%HPQit?"no'ﬂ%ggc’fh?%E—ﬁ"@%ﬁ .télﬂ-%ljm - Use
of a phar nacegkisalurE&MIre s b hiditadtno foireductng boide waight beprelvertimg éh to 4 for
the manufacture of a nedicanent for preventing, slow ng,. .delayj or
treating di seB§ESSB" RUWAYYY ﬁéfa&ﬁ'ﬁ“ﬁﬁﬁtrgguqt‘8ﬂghg%@n%‘?’%glm g@%ﬁ'ﬁr‘ﬁﬁ%ti on of
liverof at in gedphbeBt i N need thereof. Use of a pharmaceutical conposition
according to one of the clainms Ito 4 for the nmanufacture of a nedi canment

for maintaining and/or inproving the insulin sensitivity and/or for
treating or preventing hyperinsulinema and/or insulin resistance in a

for  vat | Va0 acts al g feiaceuiaR Bomae RACHRALAE CUF &' BF 4 BharAddBut | cal
conposi ti on ageahshingctlie daenéficdnitnt édraré®niing, Glofing, delaying or treating
30 the degeneration of pancreatic beta cells and/or the decline of the functionality
of pancreatic beta cells and/or for improving and/or restoring the functionality of
pancreatic beta cells and/or restoring the functionality of pancreatic insulin

secretion in a patient in need thereof,

35



Use of a DPP IV inhibitor according to claim1 for the manufacture of a
phar maceuti cal conposition according to one of the clains 1 to 4. Use
according to one of the claims 5 to 12 wherein the patient is an individual
di agnosed of one or nore of the condi@' ons selected fromthe group

consi sting of overweight, obesity, vi'sceral obesity and abdonm nal obesity.
Use according to one of the clains rei

5 to 12 wh n_the ient, ks an
i ndi vi dualt spArhHace iy CSWPHB’EQ” BFCordiad &’o?qeo%tt%egdg%#df i4o#r?s: (a) a
f a/s; iLng_ bl oodng Wﬂ%t@é oS@Fﬂéﬂicdndﬁﬂgepteogﬁmlg%slawingnd@aﬂw e’rt_i”etaﬁaal 110
ng , In particular greater than ; asm
gl ucose equal 9i§57S8? Obg@&’ﬂt@f‘s f"h@ﬂ”‘i‘i@ Ay éﬁ?!’m?'ca)%)nfa‘ﬁm%g%@ﬁ@gﬁag#neﬁuaI “to or

greater than gatienfn nebd paskédfcul ar equal to or greater than 8.0 % - 74 -
17. Use according to one of the clainms 5 to 12 wherein the patient is an

i ndi vi®dual wherein one, two, three or nore of the foll owi ng conditions are
present: (a) obesity, visceral obesity and/or abdom nal obesity, (Db)

triglyceride blood |level 150 no/dL,..(c -chol es A eyel <40

mg/ dL” i n temdfse Pt ?r@ﬁg@cgﬁ@alg%@p@és}%@)d?%%ngﬁg Jﬁ'getéfgﬁ%lé‘i? P’}ngg’a systolic

bl ood pr essurige kaRufardrg ohachedicdimast fof mairidiviod apeies Burrevidbtheryn (e) a
fasting bl ood gl ucose | evel .2 1 : | fanqme of the
clains 5to 1?%&'%@'}?,/?%8{ Lb%gihpgrl?? p'irégé@wgi R%@P%ﬁg‘?%@ oé%\;’mo?n t he

nmonot{ger apy Wietistames fros patient & reedtiheizofdi cat ed and/ or who has an intol erance
against netformin at therapeutic doses. Use according to one of the clains

5to 12 wherein the patient is an individual with insufficient glycemc
control despite nonotherapy with a SGT2 inhibitor, in particular a

gl ucopyr anpsy|,- subst i r eMAd eV rRSGRr fHich@igoelaihm {dse
accordi ng&fo'o ¥HeCs é[%(gsyg%éﬁgﬁs%g%gggz ev\/nere(,ai,r'; t he pgti éﬁr?? LS _an individual
wi th insuffi cinemargifacteniof 2 pbatmaseuires prTROSHIRARRISHHOWNE R BDPP | v

i nhi b{é or, i ndgiﬁ{st{ féuii'ar a DPP IV inhibitor according to claiml.

14. Use of a DPP IV inhibitor accordihg to claim 1 for the manufacture of a

pharmaceutical composition according to one of the claims 1 1o 4.

20

15. .Use according to one of the claims 5 to 12 wherein the patient is an individual
diagnosed of one or more of the conditions selected from the group consisting

of overweight, obesity, visceral obesity and abdominal obesity.

25

16. Use according to one of the claims 5 to 12 wherein the patient is an individual
who shows one, two or more of the following conditions:
(a) afasting blood glucose or serum glucose conceniration greater than 1 10
30 mg/dL, in particular greater than 125 mg/dL;
(b) a postprandial plasma glucose equal to or greater than 140 mg/dL;

(c) an HbA1c value equal to or greater than 6.5 %, in particular equal to or

greater than 8.0 %.
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15

20

17.

18.

19.

20.

- T4 -

Use according to one of the claims 5 to 12 wherein the patient is an individual

wherein one, two, three or more of the following conditions are present:

(@)
(b)
(c)
(d)

(e)

obesity, visceral obesity and/or abdominal obesity,

triglyceride blood level = 150 mg/dL,

HDL-cholesterol blood level < 40 Eng/dL in female patients and < 50
mg/dL in male patients,

a systolic blood pressure 2 130 mm Hg and a diastolic blood pressure =
85 mm Hg,

a fasting blood glucose level = 110 mg/dL.

Use according to one of the claims 5 to 12 wherein the patient is an individual

for whom the monotherapy with metformin is contraindicated and/or who has -

an intolerance against metformin at therapeutic doses.

Use according to one of the claims 5 to 12 wherein the patient is an individual

with insufficient glycemic control despite monotherapy with a SGLT2 inhibitor,

in particular a glucopyranosyl-substituted benzene derivative according to claim

1.

Use according to one of the claims 5 to 12 wherein the patient is an individual

with insufficient glycemic control despite monotherapy with a DPP IV inhibitor,

in particutar a DPP 1V inhibitor according to claim 1.



