WO 2011/ 023754PCT/ EP2010/ 062461 1 Descri ption Novel crystalline
het eroaronmati c fl uorogl ycosi de hydrates, pharnaceuticals conprising these
conpoundswenditdgisa use 5 The invention relates to the ecysradibiosaechydr at es

of a heteroaromatic fluoroglycoside. Anor phous het eroaronmatic
fluorogl ycosi des have al ready been described in EP1758914 Bl1. One of those
het eroaronmati c fluoroglycosides is t hel conpound of 10formula Il: HN/\

HOOH OH Il At that time, crystalline hydrates of these fluoroglycosides
wer e nd?esGHHHAN 1t was an object of the invention to provide a

het eroaromati c fl uorogl ycosi de which, conpared 15 to those described in
EP1758914 B1, has inproved properties. Another object was to increase the
st or ageN@alerydtalinehetdroafomatidiusrogsicesider yidics, phawnagiuticars de from
EP1758914 Bl which is a crucial parameter for fornulating pharnmaceuticals.
The objmpﬁl%n@ﬂlﬂwmuw(ﬂpw @s&rystalline hydrate of the fornula |
WO %011/ 023754PCT/ EP2010/ 062461 2 HN

The invention relates to the crystalline hydrates of a heteroaromatic fluoroglycoside.

Amorphous heteroaromatic fluoroglycosides have already been described in
EP1758914 B1. One of those heteroaromatic fluoroglycosides is the compound of

10 formula ll:

At that time, crystalline hydrates of these fluoroglycosides were not known. It was an
object of the invention to provide a heteroaromatic fluoroglycoside which, compared

15 to those described in EP1758914 B1, has improved properties. Another object was
to increase the storage stability of the amorphous heteroaromatic fluoroglycoside

from EP1758914 B1 which is a crucial parameter for formulating pharmaceuticals.

The object is achieved by providing a crystalline hydrate of the formula |



/\ HOOH OH | 5in which n has a value of from2.1 to 2.5. Preference is
given to the crystalline hydrate of the conpound of the fornula I in which
n has a wabue1wh3%425. 10By providing the crystalline hydratresiontsshe
formula | according to the invention, the active ingredient is easier to
purify (for exanple by recrystallization) can have a defined purity
required for the approval of a pharnaé%utical 15 - is readily detectable
and identifiable by customary nmethods such as XRPD (X-ray powder
diffraction), Raman spectrum IR (infrared spectrum, and it has a
reproduci bl e physical quality a better chem cal stability during storage
at 40C under dry conditi gmg (cl osedHd WD 2011/ 023754PCT/ EP2010/ 062461 3
vials) and 75%r.h (relatlive hum di- s | ess hygroscopic at 80% . h.
(25C) than the anorphous Yorm Cry aI/ine active ingredients are generally
nore stabl e than anorphous ive paghedients. Problens with the
degradation of the act#yg ingredisnts apd the 5 degradation products forned
are thus avoi ded. The anohkphoys form of [an active ingredient may al so
conpri se an unwanted cont ) These afﬁ}qﬁperally difficult to
renove, since recrystal Hgatio®hlls no Ksi bl e. The “anor phous form
contains nore energy than the crystal e°form This may | ead

5 in which n has a value of from 2.1 to 2.5.

Preference is given to the crystalline hydrate of the compound of the formula | in

which n has a value of 2.25.

10 By providing the crystalline hydrates of the formula | according to the invention, the

active ingredient

- is easier to purify (for example by recrystallization)
- can have a defined purity required for the approval of a pharmaceutical
15 - is readily detectable and identifiable by customary methods such as XRPD
(X-ray powder diffraction), Raman spectrum, IR (infrared spectrum), and it
has
- areproducible physical quality

- a better chemical stability during storage at 40°C under dry conditions (closed



10 to the random pattern of the distribution of the nolecules of the

anor phous form rearrangi ng spontaneously with rel ease of energy, and
partial dwveopaksdma of energy. This may result in changesTipP2dlo@cret i vity
of the active ingredient without this being directly evident in a

nmeasur abl e paranmeter of the active ing\{)edi ent. The consequence is a
significant effect on the reliability 2f the active ingredient and thus 15a
risk for the patient. It is difficult to prove that different batches of

t he amor phoudalgtend do/mphdeslative Br@idiydnt i cal . A further enbodi nent of

the inventi ' S I 3o t I a 20 I wherein
t he XRPD, nggé%s%ewqxnagio%%gggé’gé'gt@%n,eyﬁgag] tge%rpéﬁbgﬁggg f@% 5.8 degrees 2
theta Orydtali@w aedvelinghatientsAre wehleed|lyambas st thein dmerpghovernictios conpri ses
a crystalline hydrate of the fornmula I wherein the XRPD, neasured wi th CuKa

r adi at ile@redienys arrabierss wikike degragetioseiihesdtivg ingrepiands eaddes: 5.8, 10. 3,
14. 0 r ee e furthe di ment of the invention conprises
a ci yspdaﬁargﬁgﬁﬁéﬁoﬁyégo@%ﬁé afrgrﬂf%sf éwﬁ erein the XRPD, neasured wth CukKa
radi at iTHb af@Poriud @ﬁﬁtofl%ﬁaé‘&iv@fin%ﬂ@@ié’rﬁfr@%l aMbNbrAprigtea @ uMMaHesd contnt 7. 1,
10.3, 14.2, 19.7 0.2 degrees 2 et a. 2011/ 023754PCT/ EP2010/ 062461 4 A

f ur t herof@obstsrelitesef aretgeneanglbndiffioultdorpmoyessiace rgeyatallizationygnat e of t he
formula_ | wherein the XRPD, neasured with CuKa radiation, has at | east
peaks OSSR 4ol1oning 2 theta values: 55.8, 7.1, 10.3, 14.2, 19.9, 19.7,

21. 8 Ok ge@Fsfsusioreiontaif® mbHeadd thﬁ?ﬁth@re?géﬁan% fBrr OTRIYASY Rfadf or nul a

| necessary to achieve the desired bi 0l ogi cal 10 effect depends on a nunber
of 1Dacttortbe réndoreyatigreof the diptsibution of trponntecutémobtne armerphousrided use, the

node of adm nistration ag$ t cIinic?I condi tion Pf he patient. The daily

dose i SCGEABERGISPAYARGRY %ng "PIEGRP O GLCHY - BHIRRY '%A'ﬁ@%ﬁ%%n%m 0.05

my and s gﬂ%%tjnmggﬁge@ﬁﬁh'@é&ig&gm%e Qﬁ% iWELéﬁ?émt\I/ﬁ’rﬁmﬁ)fﬁi énd: 05- 10
0Ss S I ch can

ng/ kg/ day. 15 Single- formulatio e adm nistered orally,
such adireotly emidemnplire a nmedsebbleqpareameden efsthewmctive mgredient.orhexanpl e, from

1.0 to 1000 , typically from5 from 600 pnm. r the ther of the
AbovensAREHUG G i SRaHant REeS B ERISBIG o g1 ot ag Soeni g tes  he
congound.iiit &5tk pté%nf hey are preferably in the form of 20a pharnmaceuti cal
conposition with an acceptable carrier. The carrier nust, of course, be

accept dbisddifficulthe psevesthat hifferent batchespatheddrmorphdustdutivetihgrediergraedi ent s of

identical.

A further embodiment of the invention comprises a crystalline hydrate of the formula
20 | wherein the XRPD, measured with CuKa radiation, has a main peak of 5.8 degrees
2 theta + 0.2 degrees 2 theta.

A further embodiment of the invention comprises a crystalline hydrate of the formula
| wherein the XRPD, measured with CuKa radiation, has at least peaks of the

25 following 2 theta values:
5.8, 10.3, 14.2 £ 0.2 degrees 2 theta.

A further embodiment of the invention comprises a crystalline hydrate of the formula
| wherein the XRPD, measured with CuKa radiation, has at least peaks of the

30 following 2 theta values:
5.8,7.1,10.3, 14.2, 19.7 £ 0.2 degrees 2 theta.



t he conposition and is not harnful for the patient's health. The carrier
may be a solid or aliquid or both and is preferably fornulated with the
conpound we 2a119028he dose, for exanple as a tablet, whi eoTmeyo1006i4ai n from
0.05% to 95% by wei ght of 25the active ingredient. The carrier of solid
formis preferred. O her pharnaceuticg%ly active substances may |ikew se be
present, including further conpounds the formula |I. The pharnaceuti cal
conpositions of the invention can be produced by one of the known

phar maceuti cal net hods, which essentially consi st of mxing the ingredients

5011/ 035 ERBEE SRS ACGEINEN Prfhbics AR A8 LF oy,
al t houghvHereinrmetXBRD} ﬁféaeumw\mtnfcmem@tdraha@ratd@mmks df @ee h

i ndi vi dual case on the nature and severity of the condition to be treated
and on fellwingtthetayalugps: corrpound of fornula | used in each case. Coated

for I r S al so belong wthin 5the
fraﬁgv\ﬁ’% ? ?ﬁ§ ﬁg%ﬁ%%n@"’? gf%, ﬁg Cgéa(féégé tﬁgfac:e resi stant fornul ations
are possi bI e. Sui tabl e coatings resistant to gastric juice conprise

cel lul ose acetate phthal ate, polyvinyl acetate phthal ate,

hydr oxypr opyl net hyl cel | ul ose pht hal ate and ani oni ¢ pol yners of nethacrylic
acid arled rre %?‘lPl met hacryl ate. 10Suitabl e pharmaceutical conpounds for oral
adni ni StY3Y r?ay be in the formof separate units such as, for exanple,
capsul ghe &A60RESHa eoRBOhE of abhAlIS I‘%cé@é%lr?tté acBRGB tRé d‘é’@lrédi‘ bfd?@élé‘blns a
defi ned anount of the conpound of fornmula |} as powders or granules; as
soll Ot i @ffect dep g amurnb@rmfafqot@mﬁooexamp@ctbemm@clfuccp;umpomd eleosen,

- t t i Thes t [ [ ead
T S G VoL SF el 8L by S S0 TS5, C QROS L Off Ty, abf eady
| ud : X
Lgﬁsfsﬁ%gfdﬁfy%éé“us\@@n%? 1R A6 rhivGe 5@5&??&?@? 8"golig éfgﬁda‘lllgﬁ‘ro@’r‘{m' ch nay

nore addi tiona are to contact.
The cor@p@simg amd Sameg peereday) aryd peokilogrdmbyf hodyf weighgrfdr exaroglen@066s m xi ng
of the ctlye ingredient wwth a liquid and/or finely divided solid carrier,
after }%a}groduct is shaped if necessary. 20 Thus, for exanple, a
tabket can be produced by conpressing or nolding a powder or granules of
t he conpound, where appropriate with one or nore additional ingredients.

Conpr eSiegletdddecfosmakatiohs wdﬂddualed)etadmmtdterreidrtgatljf;eswhrammobiample
free-flow ng formsuch as, far exanp powder or@granul es, where
appr opriaRlets o sansulgs may OQPFﬁj@,rfOF 6%?@1‘@’& frqrrr‘nérq tQii OQR MY, Arricadlly i5era Qor

or ) 3 80 ng 28R He il 396 LB, AAERIG Ida bondlisi AL LBnEREALEN, NI ded

t abl et s can € Co er form

and i s fomnsibdmesy bemhearasltherdonﬁpwmddtsuﬂ bentheyidre Prefeirélsl ||r$tHéafdﬂmrkﬁf
Phar maceuti cal conpositions which are suitable for peroral (sublingual)

3038ni 1@ RharMacenicaameesiton wihian acaspiakiewarter. dbAt@MeMEsHPbUNd of
for mul ol 4t & JlBHE i the SQTTBHLY iS4 EbARRLBAN M MEEMR frdtbalehggFant

and pa
the composition and is not harmful for the patient’s health. The carrier may be a

solid or a liquid or both and is preferably formulated with the compound as a single
dose, for example as a tablet, which may contain from 0.05% to 95% by weight of

25 the active ingredient. The carrier of solid form is preferred. Other pharmaceutically
active substances may likewise be present, including further compounds of the
formula |. The pharmaceutical compositions of the invention can be produced by one
of the known pharmaceutical methods, which essentially consist of mixing the
ingredients with pharmacologically acceptable carriers and/or excipients.

30

Pharmaceutical compositions of the invention are those suitable for oral and peroral



WO 2011/ 023754PCT/ EP2010/ 062461 6 conpri se the conmpound in an inert base
such as gelatin and glycerol or sucrose and gum arabic. 5Conbination with
ot her actwoveoimmgssdi ents The conpound(s) of the inventi @oT/(BPRo10@s48l SO be
adm nistered in conbination with further active ingredients. Further active
i ngredients suitable for conbination products are: 10All antidi abetics

whi ch are nentioned in the Rote Li ste52007, chapter 12; all weight-

reduci n%%[agent s/ apBeti te suppressants which are nentioned in the Rote Liste
2005, difpP@mple syplingyal) demf@tf@,@géﬁ%hmﬁ Hl?séﬁé't@@ﬂtm%ﬂ%ﬁfi n the Rote
Li ste 2004 80aBhSepdfios TRBKAMDALSCENDE 1l hh 0 GUmBRdAhet e
invention of the formulla | I'n partircular for a synergistic | nprovénent in

the ef fepiditiohhe Betrestedlaidan etk asture ofthenedipousaof fenadd Dsed et escrei t her
by separate adm nistration of the active ingredients to th(ebps)atl ent or in

the forGaser Ceatasl amuiatiopsaeceanted sigw-celease farmulatignsoalsa belang Wiinedi ent s

rond] ol elvePeld ape iRenipR. ABLE AR YA R ladeb ettt B aana o
| nt er ngidseiné. SitdbldleBrtngdfediitann@cgieti@juict®ebsmblise céfQdse 2@anite di abet i cs

include insulin and insulin derivatives such as, for exanple, LantusO (see

www. | arthiBaletampotyvimNRcgtse phthalaige hiye ®xyprepylmathyicediiase whthalatsand
descri bed i.n V\fyZOOSO 547@1 fDNﬁvo il\ﬁgrdi Skét If as -actlitng insulins (see US
6, 221, EEHNICIPRNATEIS A MREEPIS agit And nethymg & Exubera 0 or oral
insulins such as, for exanple, IN-105 (Nobex) or Oral-lyn TM ( Gener ex
Bi ot echnol ogy), G.P-1 25derivatives and G.P-1 agonists such as, for

exdfpl Suitsbigmphaveacduticagtempdends fartassleadihinidirdianemby be iditke farsedf i n

W98/ 08871 or W)2005027978, W?2006037811, W)20060378 f VO i sk A/'S,
in VOOSEERIEE WHSAL aﬁ%e%qm%o_@? 85 GPNE GHOAT PR %@'ﬁ{q?%u de
acet at &cRYdH iich cBKEdiMs BRRHABE BMidfiRlot the &rﬁgé&ﬂ&&ﬂ&%@é\@;@ﬁé\ﬂ?&& (an
exendi n-4 anal og coval ently 30bonded to reconbi hant human al bum n),

agoni st@ drakeleshas solidisnrarisedpénsionxaaplaguedusor Donéhaaoces liqlid; oPasan Nat | .
Acad. SQL,. USA 104 §20.07 . 943, thase described in W)20061L24 29, and orally
ef f ect iVeMYBEHO) inaQit ewision;r ERSERANPOStoRE A1Y: AESIT8AYY i ncl ude

1S, el SRR B S B AL EORA EhBRSHILA rc @lecept o
step in which the active ingredient and the carrier (which may consist of one or more
additional ingredients) are brought into contact. The compositions are generally
produced by uniform and homogeneous mixing of the active ingredient with a liquid
and/or finely divided solid carrier, after which the product is shaped if necessary.

20 Thus, for example, a tablet can be produced by compressing or molding a powder or
granules of the compound, where appropriate with one or more additional
ingredients. Compressed tablets can be produced by tableting the compound in
free-flowing form such as, for example, a powder or granules, where appropriate
mixed with a binder, glidant, inert diluent and/or one (or more) surface-

25 active/dispersing agent(s) in a suitable machine. Molded tablets can be produced by
molding the compound, which is in powder form and is moistened with an inert liquid

diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
30 administration comprise suckable tablets which contain a compound of formula | with

a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which



The orally effective hypoglycem c active ingredients include preferably
sul fonyl ureas, biguanidines, neglitinides, 10oxadi azoli di nedi ones,

t hi azol i dvoedilaness gl ucosi dase i nhibitors, inhibitors etTgrycogenst
phosphoryl ase, gl ucagon antagoni sts, 15gl ucoki nase activators, inhibitors
of fructose-1, 6-bi sphosphatase, nodul gtors of glucose transporter 4
(G.UT4), inhibitors of glutam ne-fruct’ose-6-phosphate am dotransferase
(GFAT), GLP-1 agonists, 20potassium channel openers such as, for exanple,
pi naci #PMPrisedhBICAMPRAUNG IRABKINGE kaAse Hissleazigeletin gad glyicesoror sugrpseanyg) . |
Di abet§®n$%iﬂ§ 03, 2513-2518, in J. B. Hansen et al., Current Medicinal
Chem s &, 004, 1595-1615, in T.M Tagnose et al., J. Med. Chem 47,
2004, 3202-3211 or in M J. Coghlan et al., J. Med. Chem 44, 2001,

1627- 1653, or those which have been disclosed in WD 25 97/26265 and WO
99/ 03861 of Novo Nordisk NS, inhibitors of dipeptidylpeptidase IV (DPP-1V),

e o I AN e I el
o1 ubon sy RBelbf it ahBLrEIE EREREMs “onoaul ator s of gl ucose. upt ake. | o
gl ucoserHe earRpOind(BNef Ple iBUSIHRSTE(Y €APaROIEE adminiStekédirbedrabmatibn Witk HSDL,

further active ingredients.

Further active ingredients suitable for combination products are:

10  All antidiabetics which are mentioned in the Rote Liste 2007, chapter 12; all weight-
reducing agents/appetite suppressants which are mentioned in the Rote Liste 2005,
chapter 1; all lipid-lowering agents which are mentioned in the Rote Liste 2007,
chapter 58. They may be combined with the compound of the invention of the
formula | in particular for a synergistic improvement in the effect. The active

15 ingredient combination can be administered either by separate administration of the
active ingredients to the patient or in the form of combination products in which a
plurality of active ingredients is present in a pharmaceutical preparation. Most of the
active ingredients mentioned hereinafter are disclosed in the USP Dictionary of

USAN and International Drug Names, US Pharmacopeia, Rockville 2001.

20 Antidiabetics include insulin and insulin derivatives such as, for example, Lantus®
(see www.lantus.com) or HMR 1964 or Levemir® (insulin detemir) or those
described in W0O2005005477 (Novo Nordisk), fast-acting insulins (see US
6,221,633), inhalable insulins such as, for example, Exubera ® or oral insulins such
as, for example, IN-105 (Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-1

25 derivatives and GLP-1 agonists such as, for example, exenatide, liraglutide or those
which have been disclosed in W098/08871 or W02005027978, W0O2006037811,
W02006037810 of Novo Nordisk A/S, in WO01/04156 of Zealand or in
WOO00/34331 of Beaufour-lpsen, pramlintide acetate (Symlin; Amylin
Pharmaceuticals), BIM-51077, PC-DAC:exendin-4 (an exendin-4 analog covalently

30 bonded to recombinant human albumin), agonists like those described for example



i nhibitors of protein tyrosine phosphatase 1B (PTP1B), nodul ators of the
sodi um dependent gl ucose transporter 1 or 2 (SGT1l, SG.T2), conpounds which
alter |ipwvo2mtmbshi smsuch as anti hyperlipidem ¢ acti vecsiprgsedsant s and
antilipidem c active ingredients, conpounds which reduce food intake,
conpounds whi ch increase thernogenesis, PPAR and RXR nodul ators and

active ingredients which act on the 17-dependent pot assi um channel of the
bet a 1OCeIIs I n one_enbodi nent of the invention, the conmpound of the

For mul 4N D e f Ft0Febial nAGesHSHFiabiS6n! U (4001 HRICRIRedRRFHPRIAN | nhi bi t or
such asyHAHRSALLY. add AT AR BASLARICach R ABFAlLAS atorvastatin.

cerivast rosuvasta one e nt of the
i nvention, the conmpound of the formula | is adnministered in combination

wth a ol.est.erol, _abs on . tor such as or . ex ezetim be,

¥ ques./%il% &L?Ag?mecu IR R Hitrradand el i B8R gt hoophat e:
For bes dddhertrRGIvg £9desMROBPRRARDe iMRHOIEE129 86! cr obi a I nc.
W)200502149 V\DZOO 021495) or with conmpounds as described in V\02002066464
W2605000353 ( Kot obuki Pharmaceutical Co. Ltd.), or W2005044256 or

W2005062824 r W200506145 nd W)20050 2 (AstraZeneca
AB), an ﬂ&wﬁg\ﬁhk’@ﬂ@%ﬁ%@)a@f"%@fﬁf&@%ﬂ%u%ﬁpﬁ?fg@%ﬁ Y Bi ot echnol ogy
AG) or S%q;foq?@géég)ed in W2004097655, 25 30 9 In one enbodi nent of the

i nvention he conpound of the formula | is administered in conbination

wi t h Whiguamdivesa fi xed conbi nati on of ezetimbe with sinmvastatin. In
one enbodi nent of the invention, the conpound of the fornula I is

adni ni SPEPEWIEESH conmbination with a fixed conbination of ezetimibe with

at qpVvasd,agi nbodi ment of the invention, the conpound of the
fo(r%rbru ? |Iéskoggmegi%;te§f ed in conbination with a fixed conbination of

ezet i mthmzoliihetiomes| brate. 10ln a further enbodi nent of the invention, the

corrpound of the fornula | is adm nistered in conbination with a fixed
combi nVeRPidase BhEIOBS.at e with rosuvastatin.

inhibitors of glycogen phosphorylase,
glucagon antagonists,
15 glucokinase activators,
inhibitors of fructose-1,6-bisphosphatase,
modulators of glucose transporter 4 (GLUT4),
inhibitors of glutamine-fructose-6-phosphate amidotransferase (GFAT),
GLP-1 agonists,
20 potassium channel openers such as, for example, pinacidil, cromakalim, diazoxide
or those described in R.D. Carr et al., Diabetes 52, 2003, 2513-2518, in
J. B. Hansen et al., Current Medicinal Chemistry 11, 2004, 1595-1615, in
T.M. Tagmose et al., J. Med. Chem. 47, 2004, 3202-3211 or in M. J. Coghlan et al.,
J. Med. Chem. 44, 2001, 1627-1653, or those which have been disclosed in WO
25 97/26265 and WO 99/03861 of Novo Nordisk A/S,
inhibitors of dipeptidylpeptidase IV (DPP-IV),
insulin sensitizers,
inhibitors of liver enzymes involved in stimulating gluconeogenesis and/or
glycogenolysis,

30 modulators of glucose uptake, of glucose transport and of glucose reabsorption,



In a further enbodi nent of the invention, the conmpound of the formula I is
15adm ni stered in conbination with synordia (R), a fixed conbination of

f enof i br ave 2eitid23Tset f Or m n. I n one enbodi nent of theprcmeErpdtioos46t he
conpound of the formula | is admnistered in conbination with ISIS-301012,
an anti sense oligonucl eotide able to regul ate the 20apol i poprotein B gene.

I n one enbodi nent of the invention, t Be conpound of the fornmula | is

adm nistered in conbi nation with a PPAR gamma agoni st such as, for exanple,
rosi gl iIRRBERKS Ofpi WgHSz0ne, JTT-501, GL 262570, R-483 or CS- 011

(ri Vogllﬁﬁlgﬁ&g%&%rﬁ?gﬁ[ g/r8§ﬁe?m%%| na%ﬁ@n(%\fﬂ# vention, the conpound of the

formula I'"I's "a rrpetactTM a fixed

conbi nahddulairs pf 0@ sédidongevrdicdt jlueoseeranspbriget foprniSGIyHreehey,i de. WO
2011/ 023754PCT/ EP2010/ 062461 10 gl i nmepri de. In a further enbodi nent of

t he i nEemMRamdstwiicle eheo lipid rﬁq?tabﬁlésmmlaé antihypgdipidersicer@ei n conbi nat i on

hydrochl oride 5with an angi otensin
II goﬁééeéﬁgengﬁggggﬁhﬁﬂgﬁﬁﬁglc@\% lpgé@%‘ét I'n one enbodi nent of the
i nvent ic@PpdunelsaHTBIe wedL & foolanfakemul a | is administered in conbination
with a PPXR al pha agoni st such as, for exanple, GM578, GW590735, K-111,

LY- 674 CORRRUNDIS, WIDEF ineass theym®geegdisor t hose descri bed 10 in

W2001 3%&& V%%%ﬂﬁoafiﬁgfs 2005097076. I n one enbodi nent of the

i nvent i &nd BAYSR™SEANE fornula | is administered in conbination
W th a gxivethdiBRned WRRNIHh AT BidepefbeASpothesiuf el oRteelbiat azar,
LY-510929, 5129, E-3030, AVE 8042, AVE 8134, AVE 0847, 15 CKD-501

(1 (’bﬁeglqeilazone sul fate) or as descri bed in WD 00/ 64888, WD 00/ 64876, WO

03/ 020269 or in J.P. Berger et al., TRENDS in Pharmacol ogi cal Sci ences
28(5), 244-251, 2005. In one embodi ment of the i nvention, the conmpound of

the for| b@émﬂbédi B'rﬁjéeeurn@@nt?&\ 'lhé%ﬁ‘i H\éffé}nﬂjlé’%’%éﬁ%lrﬁ&eﬁé‘tp”' st
such or exanple, GW501516 or as scrlbe In W2006059744,

vwzoom&mmmammmaemscmmmmhmm&omagjs?ravastatm funaastatin,

enbodi nent, the conpound of the formula | is adm nj ster conbi nation 25
with méf a\gasta%éﬂvgﬁaw,tﬂowgﬁtazmmeava%ﬁamrr%amta In F#’ﬁ%g@égﬁm

agggi st s/ ant agoni sts.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a cholesterol absorption inhibitor such as, for example,
ezetimibe, tiqueside, pamaqueside, FM-VP4 (sitostanol/campesterol ascorbyl
phosphate; Forbes Medi-Tech, W02005042692, W02005005453), MD-0727

20 (Microbia Inc., WO2005021497, W0O2005021495) or with compounds as described
in W0O2002066464, W0O2005000353 (Kotobuki Pharmaceutical Co. Ltd.), or
W02005044256 or W02005062824 (Merck & Co.) or WO2005061451 and
W02005061452 (AstraZeneca AB), and W0O2006017257 (Phenomix) or
W02005033100 (Lipideon Biotechnology AG) or as described in W02004097655,

25 W02004000805, W0O2004000804, W0O2004000803, W0O2002050068,
W02002050060, WO2005047248, WO2006086562, W0O2006102674,
W02006116499, W0O2006121861, W0O2006122186, W0O2006122216,
W02006127893, WO2006137794, WO2006137796, WO2006137782,
W02006137793, WO2006137797, WO2006137795, WO2006137792,

30 WO02006138163.



I n one enbodi ment of the invention, the conpound of the fornula | is

adm nistered in conbination with a fibrate such as, for exanple,

f enof i br ave,2otllbishr at e or 30bezafi brate. WD 2011/ 0237p¢PEPLEPDOLO1 062461
11 I n one enbodi ment of the invention, the conpound of the formula | is
adm nistered in conbination with an MIP inhibitor such as, for exanple,

i nplitapi de, BM5201038, R-103757, AS- 552133 or those described in
W2005085226, W?2005121091, W2006010423. In one enbodi nent of the

i nvent ilBenergrabedimsall 9 ths inveatien thaicempaundefithaifetaylad is adewnsiered i on

descr 1 taaomGRsBhRBB YT Voa det BB GrotkTbes ibsadesalls " %
W2006072362, W?2006097169, W2007041494. |In one enbodi ment of the

i nvention, the compound of the formula | is adm nistered in conbination
wi th a lBiane embedigiens o the inventeni thecomaundiefitheermula, | iwsdeiniaered4, Us

dear | g G0l AR Gobees b RBuor B e S4B RS S ¥ 9 2007000655 s6.

I n one enbodi ment of the invention, the conpound of the fornula | is

adm nistered in conbination with a polyneric bile acid adsorbent such as,

f or exdnsing, erohodigwnt i themventien, ths @perrounddithe dorendat dsipaeinisiered he

i nventi.on, the co nd. of, the fornula | is.admnistered in conbination

wi th arh COMYRRUER BN Aioero gl o egaimbE NN tenaibldte’ or exanpl e,
HVR1171, HVR1586 or those as described in W2005097738. I n one enbodi nent
of the invention, the conpound of the fornmula | is admnistered 25 in

cortbi ndniaofurtiviet eminodikBeAtiofdkprireition, theheoropound ofiteciortath Fisr exanpl e in

W2006072393. In a further di g f the inyention, th d of th
For mul dmstered i coBiRghoct BN EGHSTRAADA B [NQIATHRATT hor Bpeutic

di rect gdgagitagt PCSKO 30(proprotein convertase subtilisin/kexin type 9).
WO 2011/ 023754PCT/ EP2010/ 062461 12 I n one enbodi ment, the conpound of the
formula | is admnistered in conmbination with Omacor0 (onega-3 fatty acids;

hi ghly concentrated ethy|] esters of eicosapentaengic acid and of
docosaH@%‘i‘ﬁ@ﬁEeH&O@jmeéq ‘Plftgﬁéméﬁfﬁ@ﬂ‘i’ Hgheorgpoy O?H\?efaﬁfrinHlﬁ InlEshe conmpound of
t hgf or = SO P P T i i .0, M ienhihitar such
e, 15t ot isteted BRI EyRORE (R), il tomBinafbA briebiae
i nvent iwith ntetfermonpound of the formula | is adnministered in conbination
with an antioxidant such as, for exanple, OPC 14117, probucol, tocopherol,
In one embodiment of the invention, the compound of the formula | is administered
in combination with ISIS-301012, an antisense oligonucleotide able to regulate the

20 apolipoprotein B gene.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a PPAR gamma agonist such as, for example, rosiglitazone,
pioglitazone, JTT-501, G1 262570, R-483 or CS-011 (rivoglitazone).

25
In one embodiment of the invention, the compound of the formula | is administered
in combination with Competact™, a fixed combination of pioglitazone hydrochloride

with metformin hydrochloride.

30 In one embodiment of the invention, the compound of the formula | is administered

in combination with TandemactTM, a fixed combination of pioglitazone with



10ascorbic acid, 13-carotene or selenium In one enbodi nent of the

i nvention, the conmpound of the fornula | is adm nistered in conbination
with a viwemrn/esmsh as, for exanple, vitam n B6 or vitarcmeBi@oodbn one
enbodi ment of the invention, the conpound of the fornmula | is adm nistered
in conbination with a |ipoprotein |ipase nodul ator such as, for exanple,

i brolipim(NO 1886). In one enbodYnent of the invention, the conpound
of the formula | is adm nistered 20in conbination with an ATP citrate |yase
i nhi bi 99MeREe- as, for exanple, SB-204990. In one enbodi ment of the

i nvention, the conmpound of the fornmula | is adm nistered in conbination
with a squal ene synthetase inhibitor such as, for exanple, BM5188494,

TAK- 479n erfufthedesmbodiresht of (N 200I6K 2thé, caBdda2®éIorrablal INnsone enbodi nent
of the invention, the conpound of the fornula | is admnistered in

conbi n@dnyRisigred i compupatenewiin &) fixed: cayaringtion ot icgdtazope Nydsegh eride

gengab | - .30 e di t ] ntion, the conpound of
thggfogﬂﬁ]%Qpn§g%§%ﬂ?ﬂﬁ%ﬂgﬁgéuﬁﬁgﬁbﬁﬂ§%%Wﬁgﬁ’€§KH&% agoni st of GPRL09A
(HM74A receptor agonist; NAR agonist 13 (nicotinic acid receptor agonist)
such as, for exanple, nicotinic acid or extended rel ease niacin in

conj undmn oo embediment 5P thE iBventien, doensompdsinded dhe iranula | \W20060IEEBDH,
W2006045564.,. \W200606 2006124490,, W2006113150, 7017261,
10200501 S3EBnaiRBTs 3 TIAR Ao a9as0aich 45,10 exampie, GWEE78,
GW-590735, K-111, LY-674, KRP-101, DRF-10945, LY-518674 or those described
10 in W0O2001040207, W0O2002096894, W02005097076.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a mixed PPAR alpha/gamma agonist such as, for example,
naveglitazar, LY-510929, ONO-5129, E-3030, AVE 8042, AVE 8134, AVE 0847,

15 CKD-501 (lobeglitazone sulfate) or as described in WO 00/64888, WO 00/64876,
WO 03/020269 or in J.P. Berger et al., TRENDS in Pharmacological Sciences 28(5),
244-251, 2005.

In one embodiment of the invention, the compound of the formula | is administered

20 in combination with a PPAR delta agonist such as, for example, GW-501516 or as
described in W0O2006059744, W0O2006084176, W0O2006029699, W0O2007039172,
W0O2007039178.

In one embodiment, the compound of the formula | is administered in combination
25  with metaglidasen or with MBX-2044 or other partial PPAR gamma

agonists/antagonists.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a fibrate such as, for example, fenofibrate, clofibrate or
30 bezafibrate.



W)2007027532. I n anot her enbodi nent of the invention, the conpound of
the formula | is admnistered in conbination with an agoni st of GPRL16 as
descri bedwvbaniigneampl e i n W2006067531, W2006067532. 10pcmrEro@osehedi nent
of the invention, the conpound of the fornmula | is admnistered in
conbination with a lipase inhibitor s c{‘h as, for exanple, orlistat or
cetilistat (ATL962). I n one enbodi'nent of the invention, the conpound
of the formula | is adm nistered 15in corrbl nation with insulin. In one

enbodi HBIANE FREOYBHANS G MVEREOR PeaOAROUNS Gldp PR eadds PAMVYRSTHRAL i on
ith : y ' d
wth 2 iSRS UM B hBloPYAIThE o BLAMERT BB Ad b e am de.

gI|p|Z| e or of the

f or mul 01038, RINOIT 371, XS d 56218 Bt debonbel ia VE0R9DB08522d)i ch enhances
insulin secretion, such as, for exanpl e, KCP-265 (WD2003097064) or those

descrl BYO200508208700672006099¥230ne enbodi ment, the conpound of the formul a

§ adm ni stered in conbination with agonists of the glucose-dependent
i nsdl i notropic receptor (GIR), such as, for exanple, APD 668. In one

enbodi MA”Ine éBo&iAENR i thedinveABor Qhéld:bmdow@ Gt %ﬁrﬁtﬂé@tﬂs hAmesistere@t i on 30
w th a bi guanide such as, for exarrple met f or m n.

2011/ ozewmbmatmwmrao@ﬂ@lnnumtohsmfoaaefor @mm@ierémcetrah@ @ohbbuAb asf t he

evamp anove BeSP LR FizoetopRe. foR0kdlda2esuPBEbRSATIGR ner embodi ment.
the corwwvbe@fmwg \v\mmd@)ﬂz%? eiOROOE0ST b, Wb0B70adIMat i on of

mtiglinide with a glitazone, e.g. pi oglltazone hydrochloride. In a further
endOdi nent, the conpound of the formula | is adm nistered with a

corbi nal%'o%ré é)r];]bodlm%tlo?ltrgeelnv\\/e% ion, r}haéllcloo o({}nlécc()) d?gremlljlgqllsbbar%rlmstered
in combination with a bile acid absorption inhibitor (see, for example, US 6,245,744,
US 6,221,897 or WO00/61568), such as, for example, HMR 1741 or those as
described in DE 10 2005 033099.1 and DE 10 2005 033100.9, W0O2007009655-56.
15
In one embodiment of the invention, the compound of the formula | is administered
in combination with a polymeric bile acid adsorbent such as, for example,

cholestyramine or colesevelam.

20 In one embodiment of the invention, the compound of the formula | is administered
in combination with an LDL receptor inducer (see US 6,342,512), such as, for
example, HMR1171, HMR1586 or those as described in W0O2005097738.

In one embodiment of the invention, the compound of the formula | is administered
25 in combination with an ABCA1 expression enhancer as described for example in
W02006072393.

In a further embodiment of the invention, the compound of the formula | is
administered in combination with an RNAI therapeutic directed against PCSK9

30 (proprotein convertase subtilisin/kexin type 9).



I n one enbodi nent, the conmpound of the formula | is admnistered in
conbination with a thiazolidinedione such as, for exanple, troglitazone,
ciglitazome,2opiagisit azone, rosiglitazone or the conpoungstdipselosadl i n WO
97/ 41097 of Dr. Reddy's Research Foundation, in particular

5-1[4-[(3, 4-di hydr o- 3- net hyl - 4- oxo- 2-

15qui nazol i nyl met hoxy] phenyl ] net hyl ] - @24 t hi azol i di nedi one. I n one

enbodi nent, the conpound of the formula | is adm nistered in conbination
with adn Qnél%rﬁfé%(i"ﬂ% thawopirindsefdhe darmyla d isrdministered {jl ¢QmBPingtioRcar bose.

n_one GEOBMIEAL ohAECOMRRMIIATnENG oMM Ak dify ALl 5t ered in

conbln I on B I'ngredi e - dependent

pot assiditosapentrinoid atidend0ddctosahtsgaersaic Bery, for exanpl e, tol butam de,
gl i bencl am de, glipizide, glinmepiride or repaglinide. In one enbodinent,

t he conpound of the fornmula | is admnistered in conbination with nore than

ou Pony Qe rIBGT 8P fi6 FOREHT e sBufbou . HR PBIET S alisfere anc
25met f o bmbindtml with aHAGAT WhHiBitor slickas, ifbsekdripleN v asitdies 6F BMP7ewl i n and
troglitazone, insulin and |lovastatin, etc. WO 2011/ 023754PCT/ EP2010/ 062461

15 258900 or those as described in V®2003084922 W2004007455,

W)2005 73229 3 067932. I h f h
e PR BT B R ko R RN R ngb 15 0B 1 e
ant ago@oﬁﬁ@ Stswag ,anfé?’ftlo%b%'ﬁﬁlséch As /1o 4 AmpNNG RE- 20| ?fro@@ccﬂ'et%%bblb%l' n
W2004100875 or W2005065680. I'n one enbodi ment, the conpound of th

f ofl @ul ascoitsc adid, Bicretene onsetemibimat i on wit h activators of gl ucoki nase,
such as, for exanple, LY-2121260 (W2004063179), 10 PSN 105, PSN 110,
GKA-50 or those as are described for exanple in W2004072031, W?2004072066,

Vo500 8 BrEEmibREr Of Hitlinv RGN IRE RoriboutBH MO Tt | PEdARISEREY:

W2006
in combination with a vitamin such as, for example, vitamin B6 or vitamin B12.

15 In one embodiment of the invention, the compound of the formula | is administered
in combination with a lipoprotein lipase modulator such as, for example, ibrolipim
(NO-1886).

In one embodiment of the invention, the compound of the formula | is administered

20 in combination with an ATP citrate lyase inhibitor such as, for example, SB-204990.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a squalene synthetase inhibitor such as, for example, BMS-
188494, TAK-475 or as described in WO2005077907, JP2007022943.

25
In one embodiment of the invention, the compound of the formula | is administered
in combination with a lipoprotein(a) antagonist such as, for example, gemcabene
(C1-1027).

30 In one embodiment of the invention, the compound of the formula | is administered

in combination with an agonist of GPR109A (HM74A receptor agonist; NAR agonist



W2007017549, W2007017649, W2007007910, W2007007040-42,

W2007006760- 61, W?2007006814, W?2007007886, W?2007028135, W2007031739,
W200704 18620112230 7041366, W2007037534, W2007043638, pe@a0ri0n6R4D,
W2007051846, W2007051845, W2007053765, W2007051847. I n one
enbodi nent, the conpound of the formula | is adm nistered in conbination
20w th an inhibitor of quconeogenesi%, such as, for exanple, FR-225654. In

one enbodi ment, the conmpound of the formula | is admnistered in
conbi ndNiGOHNiG aHd regRAIPE aganish SPPU&SQEC&-@@@FH%@%%F%@F!%@ ?ﬁépﬁ%@) , such

wo200508 58 8 Ty sLnE I AR b S A B el R e TR e
conpouny GEo0i0d 5665 M G006 (3 5361, W ORe0605921 2c gb0asH 24490,t h nodul at or s of
gl ucose transporter 4 such as, for exar%l e, KST-48 (D.-0. Lee et

éﬁGLUT4) , ,
al .: AVYRI0AB1ASH 50V QRQRY 04526154V 269701262, M9ORPP7017265,
5 WO02007015744, W0O2007027532.

In another embodiment of the invention, the compound of the formula | is
administered in combination with an agonist of GPR116 as described for example in
W02006067531, WO2006067532.

10
In one embodiment of the invention, the compound of the formula | is administered
in combination with a lipase inhibitor such as, for example, orlistat or cetilistat (ATL-
962).
In one embodiment of the invention, the compound of the formula | is administered

15 in combination with insulin.

In one embodiment, the compound of the formula | is administered in combination
with a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide or
glimepiride.

20
In one embodiment, the compound of the formula | is administered in combination
with a substance which enhances insulin secretion, such as, for example, KCP-265
(W0O2003097064) or those described in W0O2007026761.

25 In one embodiment, the compound of the formula | is administered in combination
with agonists of the glucose-dependent insulinotropic receptor (GDIR), such as, for
example, APD-668.

In one embodiment, the compound of the formula | is administered in combination

30 with a biguanide such as, for example, metformin.



30 16 with inhibitors of glutam ne-fructose-6-phosphate am dotransferase
(GFAT), as are described for exanple in W2004101528. I n one enbodi nent,

t he conpowocdonfo2stse formula | is administered in conbi natiremr2&iotiact

i nhi bitors of dipeptidyl peptidase IV (DPP-1V), such as, for exanple,
vildagliptin (LAF-237), sitagliptin (Mé— 0431), sitagliptin phosphate,
saxagliptin (BMs-477118), GSK- 823093, 1PSN- 9301, SYR 322, SYR 619, TA- 6666,
TS-021, GRC-8200, GW825964X, KRP-104, DP-893, ABT-341, ABT-279 or another
salt t H@@@@#her&mt@%ﬁ@ahﬁ%ﬁ@@mgrqfﬁeg f‘Prﬁ‘%iﬂﬁ)é@’ﬂﬁE@@reWmBlOMSG

I'n one Snbaneene R R editide T A% R o PR el

conbi nabitighniget h Janunmet TM a fixed conbination of sitagliptin phosphate
with netformn 20hydrochloride. In one enbodi nent, the compound of the
formula | is adm nistered in conbination with inhibitors of

Bvro27 33 & ke BBl L9588 G ot teobnlie bbb RifRu Rl 25 oxamp o
0 VD20BHAIRARD; rRRARRARASS, 7689)146309R4d10R8ori08200344000,

W2004112779, W2004113310, W2 041039819]0é W2004112784, W2003065983,
W?2003104207, W2003104208, W2004106294, W?2004011410, W2004033427,

T R W R T
W2005Q3Ai8atiotPeORRIGHAREOWitYBANEII-GR2bsid8€ iRRibROoP 23754
10
In one embodiment, the compound of the formula | is administered in combination
with a thiazolidinedione such as, for example, troglitazone, ciglitazone, pioglitazone,
rosiglitazone or the compounds disclosed in WO 97/41097 of Dr. Reddy's Research
Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-0x0-2-
15 quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione.

In one embodiment, the compound of the formula | is administered in combination

with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

In one embodiment, the compound of the formula | is administered in combination
with an active ingredient which acts on the ATP-dependent potassium channel of the
20 beta cells, such as, for example, tolbutamide, glibenclamide, glipizide, glimepiride or

repaglinide.

In one embodiment, the compound of the formula | is administered in combination
with more than one of the aforementioned compounds, e.g. in combination with a
sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and

25 metformin, insulin and a sulfonylurea, insulin and metformin, insulin and

troglitazone, insulin and lovastatin, etc.

In one embodiment, the compound of the formula | is administered in combination

with an inhibitor of glycogen phosphorylase, such as, for example, PSN-357 or FR-



17 PCT/ EP2010/ 062461 W2006012173, W?2006017542, W2006034804,
W?2006040329, W2006051662, W2006048750, W?2006049952, W2006048331,
W2006050808011MB2306024627, W?2006040329, W2006066109, pi@a0&E0/043241,
W2006078006, W2006106423, W2006132436, W2006134481, W2006134467,
W2006135795, W2006136502,

10

15

20

25

30

15

258900 or those as described in W02003084922, W0O2004007455,
W0O2005073229-31 or WO2005067932.

In one embodiment, the compound of the formula | is administered in combination
with glucagon receptor antagonists such as, for example, A-770077, NNC-25-2504
or as described in W02004100875 or WO2005065680.

In one embodiment, the compound of the formula | is administered in combination
with activators of glucokinase, such as, for example, LY-2121260 (W02004063179),
PSN-105, PSN-110, GKA-50 or those as are described for example in
W02004072031, WO2004072066, W0O2005080360, W0O2005044801,
W02006016194, WO2006058923, WO2006112549, WO2006125972,
W02007017549, WO2007017649, WO2007007910, WO2007007040-42,
W0O2007006760-61, WO2007006814, WO2007007886, W0O2007028135,
W02007031739, WO2007041365, WO2007041366, WO2007037534,
W02007043638, WO2007053345, WO2007051846, WO2007051845,
W02007053765, WO2007051847.

In one embodiment, the compound of the formula | is administered in combination

with an inhibitor of gluconeogenesis, such as, for example, FR-225654.

In one embodiment, the compound of the formula | is administered in combination
with inhibitors of fructose-1,6-bisphosphatase (FBPase), such as, for example, CS-
917 (MB-06322) or MB-07803 or those described in W0O2006023515,
W02006104030, WO2007014619.

In one embodiment, the compound of the formula | is administered in combination
with modulators of glucose transporter 4 (GLUT4), such as, for example, KST-48

(D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).

In one embodiment, the compound of the formula | is administered in combination



W2006138695, W2006133926, W2007003521, W2007007688, US2007066584,
W2007047625, W2007051811, W2007051810. In one enbodi nent, the conpound
of the fowouba/d23iss admi nistered in conbination 10w t h ipomiBPRe10/06246f
protein tyrosi ne phosphatase 1B (PTP1B), as are described for exanple in
W200119830- 31, W200117516, W2004506446, W2005012295, W2005116003,
W2005116003, \W)2006007959, DE 10 20040060542. 4, \W2007009911,
W2007028145, W2007081755. 15In one enbodi nent, the conmpound of the

f or mul Qvith inBibifers Af gluéarane-fiuciareonRiosHalR eMidetmNsiesss (GFA Heas are

sodi um or 2 (SG.T1, SGET2), such as, for
exanpl ﬁ%@%%ﬁ%%&W@%@@%g@?Z%\VE 2268, SAR 7226 and serglif I ozin or
as are described for exanple in W2004007517, W200452903, W200452902,

PCT/ EP2005/ 005959, 2005085237, JP2004359630, 20 2005121161,
200601 915EMRRI0EE0.367 FOMPABIO0FCBE formulad 3 edusEsigred INC@DBDRERY7,

wo2007380m6 BsPrE G APepT et A v Y S S Santile VICHRB0E;

15(11), (LA53237$5§1%9|@>5hqw0@4smp@dag@mm plidEd gnptfm (Bmstwm@, I
adm ni stered in conbination with lators of GPR40 as described for
exanpl &9IR-0250987B85868801 YB3 02619, TA-6606G e~ @%06%82001 he conpound

o108 BB oSPr LRRRR BTS00 atBh18 s holie Bt
the corainsiel deteribed ILPObODSOAETONVEDRVBY 1DE4 SODTI40R

59N
nmodul at ors of GPR1 as described for exanple in W52005061489 ( PSN- 632408)
V\l)2004%512@0450658)(WWQO@W@W%WOQO%/@11‘2308her enbodi nent

LD R De0hehas VO IBeDs50b3, AU5LE0SE e’ WosBaBbNEHd L W th

nodul a
W02006015699, W0O2006015700, W0O2006018117, WO2006099943,

W02006099941, JP2006160733, WO2006071752, WO2006065826,
W0O2006078676, WO2006073167, WO2006068163, W0O2006090915,

15 W02006104356, W0O2006127530, W0O2006111261, WO2007015767,
W0O2007024993, WO2007029086.

In one embodiment, the compound of the formula | is administered in combination
with Janumet™, a fixed combination of sitagliptin phosphate with metformin
20 hydrochloride.

In one embodiment, the compound of the formula | is administered in combination
with inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (113-HSD1), such as, for
example, BVT-2733, JNJ-25918646, INCB-13739 or those as are described for

25 example in WO200190090-94, W0O200343999, W0O2004112782, W0O200344000,
W0200344009, WO2004112779, WO2004113310, WO2004103980,
W02004112784, W0O2003065983, W0O2003104207, W0O2003104208,
W02004106294, W0O2004011410, WO2004033427, W0O2004041264,
W02004037251, WO2004056744, WO2004058730, WO2004065351,

30  W02004089367, W0O2004089380, W0O2004089470-71, WO2004089896,
W02005016877, WO2005097759, WO2006010546, WO2006012227,



I n one enbodi nent, the conmpound of the formula | is admnistered in
conbination with inhibitors of hornone-sensitive |ipase (HSL) and/or
phosphol iwe<es/®37540 descri bed for exanple in W20050732e9/EPY1806501 4957,
W2006087309, W2006111321, W2007042178. I n one enbodi nent, the conpound
of the formula | is admnistered in c?nbi nation with inhibitors of

acetyl - CoA car boxyl ase (ACC), such as,7for exanpl e, those as 15 descri bed
in W199946262, W200372197, W2003072197, W2005044814, W2005108370,

JP2006 14 DHPE0NE3 6870/QHB 01\ip380 (228000347840 §¥02066940320.a f urt her

enbodi ngt?%O (oY | A i n combi nati on
wth m)rWu 2&6@'@?1@? Xan |%°4?ﬁ80%%§?%@%9w59§6%§%% enbodi nent, the
conmpouny 006060008 MW ER200802482T W GLe0604 0329 WDI20060661108,t h an i nhi bi t or
of phosphoenal %yruvate carbo?/ki nase (PEPCK), such as, for exanple, those

as desciViQR06014042000200H 80D6) W @A80G FWMO200Ré3¢¥pound of the

synbnaal QAR T4BL PO RRGLRT, Oo008 L, MaaBDs Publa P 0%
US200524/2522106 188898 SMAS26155 1 388260 913200 2003420980 080080 768K 004022544,
W2003106410, W2005058908, US2005038023, W2005009997, US2005026984,

W2005099200/ 0665830 4108802304 £6251 8802007861 .04y 09,18102003076442,
W2005087727 or W2004046117. WO 2011/ 023754PCT/ EP2010/ 062461 19 I n one
enbodi nment, the conpound of the formula | is adm nistered in conbination

Wi th annighal dhbedintdnt! ihe &PRvelrdl §CPeabirhglal 19s haeihisiePed I BeeBinassk) as
descri bed for exanple in W2006072354. 5l n one enbodi nent, the conpound of

t hd0f orwith anhibitass afl proteit tyrasiné phosphztase i Bn(RAIR1B)aas agedescrikdd tare RUP3

receptor as desgri i 0 on i , the
ConpourkearPIe i aRits L E RS20y R, WO2HREsoeda NP RBRBEA 2R i ¢ o
of - Pr olygigbdienaanos; wad2ndsHBdes! M o268600 AR, i 16'50MAl oskdr4iboxi stauri n.
I n anot her enbodi nent, the conpound of the fornula | is admnistered in
conbi nalviQO0M00B%4 M, AKD20002A8 146, We20ene8iMisch codes for the ataxia

tel angi ectasia nutated (ATM protein kinase, such as, for exanple,

chl or oqui ne. 15

15 In one embodiment, the compound of the formula | is administered in combination
with modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1,
SGLT2), such as, for example, KGA-2727, T-1095, SGL-0010, AVE 2268, SAR 7226
and sergliflozin or as are described for example in WO2004007517, WO200452903,
W0200452902, PCT/EP2005/005959, W0O2005085237, JP2004359630,

20 WO02005121161, W0O2006018150, WO2006035796, W0O2006062224,
W02006058597, W0O2006073197, WO2006080577, WO2006087997,
W02006108842, WO2007000445, WO2007014895, WO2007080170 or by A. L.
Handlon in Expert Opin. Ther. Patents (2005) 15(11), 1531-1540.

25 In one embodiment, the compound of the formula | is administered in combination
with modulators of GPR40 as described for example in W0O2007013689,
W02007033002.

In one embodiment, the compound of the formula | is administered in combination
30  with modulators of GPR119b as described for example in W0O2004041274.



I n one enbodi nent, the conmpound of the formula | is admnistered in

conbi nation with an endothelin A receptor antagonist such as, for exanple,
avosent arwO3PRAA3)s4 201 n one enbodi nent, the conpound ofcrhr2d0neba | is
adm nistered in conbination with inhibitors of "I-kappaB ki nase" (IKK
inhibitors), as are described for exanple in W2001000610, W2001030774,
W2004022553 or W2005097129. In ohe enbodi ment, the conpound of the
formula | is admnistered in conbi nation 25with nodul ators of the

gl ucocdh ENEGBOUREREdhe CarPoUTKY the deaad iy Adeinisisred kepmBinakon
¥02005G33:80, MG Qﬁéé‘?ﬁ’g 2EEIARER TS exdrfioiB i WU EBBDaBERSH MmNt the

conpou nbr natron” wi CART

nodul atPEN-632408)CEL004GEGEEY, AMD2007608960-64 etrfda\nm(DOﬁO(B@an | uences
energy netabolism anxiety and gastric enptying in nice" Asakawa, A et

al .: Hornone and Metabolic Research (2001), 33(9), 554-558); 20 NPY

am Roquh RenErSaBprint, FRERRDBou JERE BTG B Bls B ch or | de (cop
71683A)dombinatM?1Ywﬁhrn¢c§‘(ﬁpét@Frs anGRFoIist s such as L-152804 or such as
described, for exanple, in 5 W2006001318; NPY-4 receptor antagonists such

as described, for exanple, in W2007038942; NPY-2 receptor antagonists such
d bed. f W).2 894' tide YY 3:36 (PYY3-36

nal ooduneambtintht RerontolRroldfdinriite i B Teied e BHAR: b i t n

human %ﬂﬂulﬁhﬂilt%wbﬂhdﬂn@or@§§r4§utuv&ﬂ;§>a§é36$sﬂ%ﬁ’@/br]éﬁbsm%lrbfasé’é(\éé 36 which

conjugates In vivo to serumal bumn) or those as are described in
W 2005@s4dided \W20@e096 16 8Y 02005083 198 IVOR200RE7 481 i WO HKWEODBZB0E, such as

t hose ri i CB1R (cannabi noid receptor 1) antagonists
(such 3&8%1092?&32%%&%%@%%2% SR147778, SLV-319, AVE-1625, MK-0364 or
salts thereof or conpounds such as 15 those described for exanple in EP

0656354, WO 00/ 15609, W2001/64632- 64634, WO 02/076949, W2005080345,
V‘DZ0050!8@3@89,mMﬁ%ﬁ,&ﬁ@%mp@ﬂﬂ&ﬁﬂﬁémwwwéﬁm%%d \nalranindvon,

e T e
15  described in WO199946262, WO200372197, W0O2003072197, WO2005044814,
W02005108370, JP2006131559, WO2007011809, WO2007011811,
W02007013691.

In a further embodiment, the compound of the formula | is administered in

combination with modulators of xanthine oxidoreductase (XOR).

20
In one embodiment, the compound of the formula | is administered in combination
with an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such as, for
example, those as described in W0O2004074288.

25 In one embodiment, the compound of the formula | is administered in combination
with an inhibitor of glycogen synthase kinase 3 beta (GSK-3 beta), as described for
example in US2005222220, W02005085230, W0O2005111018, WO2003078403,
W02004022544, WO2003106410, WO2005058908, US2005038023,
W02005009997, US2005026984, W0O2005000836, W0O2004106343, EP1460075,

30 W02004014910, WO2003076442, W0O2005087727 or WO2004046117.



20 W2004058145, W2003084930, W2003084943, W2004058744, W2004013120,
W2004029204, W2004035566, W2004058249, W2004058255, W2004058727,

W200406988&0114823040214837, US20040214855, US200402148p6T1/H@R10/040266209,
W2004096763, W2004096794, W2005000809, W2004099157, US20040266845, 25
W2004110453, W2004108728, V‘l)2004000?é7, W2005000820, US20050009870,

W200500974, W?2004111033-34, W200411838-39, W2005016286, W2005007111,
V‘02005007628 US20050054679, W2005027837, W2005028456, W?2005063761-62,
W0200508 BSEMbediotet therempesbeoheserniiag 7o geoenaiered ipoonbetiens, 30

vo2006: 11548 B SdoE TS FEem gSgEEEEG T 2ea MR R e ot B st P for
1/ cannadyangld ii ¥¢ORDO6022354B1/ CB2) nodul ating conpounds as descrl bed for
exanpl e in W2007001939, W2007044215, W2007047737; M4 agonists (e.g.

1-am no-1, 2, 3, 4-t et r ahydr onapht hal ene- 2- carboxylic acid [2-(3a-

e R B sl DRI o LA

L85328thrLB|5%@;69|st bBIHe2R8) Py retEbfdr d¥BReberibBY fordexdrhbig-in 8§ 02007935395. t hose
that are described in W2005060985, W?2005009950, W2004087159,

W2004078717, W)2004078716 W2004024720, US20050124652, WZ2005051391,

W?2004112793, WUS20 222014, U 5Q17672 Us20050164914

UR5 00801 SERmbORBRI L I Ne GSaao0 i GONR 187302 | o g dUAREEaa I CYpbRNea 7707
V02005048536 ir MERSOSOASEH? i Me2LVBRAITMG HEA02AS 490 o HERAD501921,
W?200509184, W2005000339, EP1460069, W?2005 47253 \/‘020050 7251

V‘l)ZOOSJr!JJBG)?lstalEIH1538159 W2004072076, W?2004072077, W2006021655-57,
W2007009894, W2007015162, 20 W2007041061, W2007041052; orexin receptor
antagoni sts (e.g. 1-(2-nethyl benzoxazol-6-y1)-3-[1, 5] naphthyridin-4- ylurea
hydr ochhofgiter(RGRARR - th: Jm Oddi}?ﬁ)eofetﬁe%ﬁm%sl% hBRthis@re@yRMPl € in
W200196302, W?200185693, W2004085403, W2005075458, W2006067224) ;
comblnatlon with an activator of the gene which codes for the ataxia telangiectasia

mutated (ATM) protein kinase, such as, for example, chloroquine.

15
In one embodiment, the compound of the formula | is administered in combination
with an endothelin A receptor antagonist such as, for example, avosentan (SPP-
301).

20 In one embodiment, the compound of the formula | is administered in combination
with inhibitors of “I-kappaB kinase” (IKK inhibitors), as are described for example in
W02001000610, WO2001030774, W0O2004022553 or W0O2005097129.

In one embodiment, the compound of the formula | is administered in combination
25 with modulators of the glucocorticoid receptor (GR), like those described for
example in W02005090336, W0O2006071609, W0O2006135826.

In a further embodiment, the compound of the formula | is administered in
combination with CART modulators (see “Cocaine-amphetamine-regulated transcript

30 influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A. et
al.: Hormone and Metabolic Research (2001), 33(9), 554-558);



25hi stam ne H3 receptor agonists (e.g.

3-cycl ohexyl-1-(4,4-dinmethyl-1,4,6, 7-

t et r ahydrwormvdaesis4, 5- c] pyri di n-5-y1) propan- 1- one oxal i ecamrdoisabisc( WO
00/ 63208) or those as are described in W200064884, W?2005082893,
W2006107661, W2007003804, W2007016496, W?2007020213); hi st am ne
H1/ hi st am ne H3 nodul ators such as, f% exanpl e, betahistine or its
30di hydrochl ori de; CRF antagoni st s

[ 2- met NRY @n(azgwsc»iStSHpPr@tShfﬂr;%@ %h@legeﬂrswi%ﬁl@ 86ideid-l4- wo

ant agori SR apkegoms 2 AR e %ﬁvr%&%&%.B%ﬁﬁééémﬁ'ﬁﬁﬁ‘?gﬁ?éﬁéﬁ% PRE et a5

adr enoGEBI8eA ); such as for exarrpl e, 1-(4-chloro-3-
5nmet hanesul fonyl met hyI phenyl)-2-[2-(2,3-di met hyl-1H i ndol - 6-
yl oxy) éﬂﬁw%r@lcﬁﬁl%taﬁ‘éﬁﬁﬂmﬁ§&uébkﬂSdF'ﬂéBSQ‘W\Qr @mplsaasiﬁﬁcabe@dpaaégmle in

10200216 RRg80003 807046840 843, V02004011435, V02004012645, 02003015765,
WD 2004 (NP 25re c¥BR) QRidgtifists SRR QIREE9iBad, for example, in WO2007038942;

NPY-2 receptor antagonists such as described, for example, in W0O2007038943;

peptide YY 3-36 (PYY3-36) or analogous compounds, such as, for example, CJC-

1682 (PYY3-36 conjugated with human serum albumin via Cys34), CJC-1643

10 (derivative of PYY3-36 which conjugates in vivo to serum albumin) or those as are
described in W02005080424, W0O2006095166;
derivatives of the peptide obestatin such as those described in W02006096847;
CB1R (cannabinoid receptor 1) antagonists (such as, for example, rimonabant,
SR147778, SLV-319, AVE-1625, MK-0364 or salts thereof or compounds such as

15  those described for example in EP 0656354, WO 00/15609, W02001/64632-64634,
WO 02/076949, W0O2005080345, W02005080328, W0O2005080343,
W02005075450, W0O2005080357, W0O200170700, WO2003026647-48,
W0200302776, WO2003040107, W0O2003007887, W0O2003027069, US6,509,367,
W0200132663, W0O2003086288, W0O2003087037, W0O2004048317,

20 WO02004058145, W0O2003084930, W0O2003084943, W0O2004058744,
W02004013120, W0O2004029204, W0O2004035566, W02004058249,
W02004058255, W0O2004058727, WO2004069838, US20040214837,
US20040214855, US20040214856, W0O2004096209, WO2004096763,
W02004096794, W0O2005000809, W0O2004099157, US20040266845,

25 WO02004110453, W0O2004108728, W0O2004000817, W0O2005000820,
US20050009870, W0O200500974, W0O2004111033-34, W0O200411038-39,
W02005016286, W0O2005007111, WO2005007628, US20050054679,
W02005027837, W02005028456, W0O2005063761-62, WO2005061509,
W02005077897, W0O2006047516, WO2006060461, WO2006067428,

30 WO02006067443, W0O2006087480, W0O2006087476, W0O2006100208,
W02006106054, W0O2006111849, W0O2006113704, WO2007009705,



W2004039780, W2004092181, W2003033476, W2002006245, W2002089729,
W2002002744, W2003004027, FR2868780, W2006010446, W2006038680,
W2006044202011MB2(306044174, JP2006176443, W2006018280, pd@a06008526D,
W2006118320, W2006130075, W2007018248, W2007012661, W2007029847,
W2007024004, W2007039462, W2007042 80, W2007042668, W2007042669,
US2007093508, US2007093509, W2007048802,

10

15

20

25

30

W02007017124, WO2007017126, WO2007018459, W0O2007016460,
W02007020502, W0O2007026215, W0O2007028849, W0O2007031720,
W02007031721, W0O2007036945, W0O2007038045, W0O2007039740,
US20070015810, W0O2007046548, WO2007047737, WO2007084319,
W02007084450);

cannabinoid receptor 1/cannabinoid receptor 2 (CB1/CB2) modulating compounds
as described for example in W0O2007001939, W02007044215, WO2007047737,
MC4 agonists (e.g. 1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-
benzyl-2-methyl-3-o0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-
chlorophenyl)-2-oxoethyl]lamide; (WO 01/91752)) or LB53280, LB53279, LB53278
or THIQ, MB243, RY764, CHIR-785, PT-141 or those that are described in
W02005060985, W0O2005009950, W0O2004087159, W0O2004078717,
W02004078716, W0O2004024720, US20050124652, W0O2005051391,
W02004112793, WOUS20050222014, US20050176728, US20050164914,
US20050124636, US20050130988, US20040167201, W0O2004005324,
W02004037797, W0O2005042516, W0O2005040109, W0O2005030797,
US20040224901, W0200501921, W0O200509184, W0O2005000339, EP1460069,
W02005047253, W0O2005047251, WO2005118573, EP1538159, W02004072076,
W02004072077, W0O2006021655-57, W0O2007009894, W0O2007015162,
W02007041061, W0O2007041052;

orexin receptor antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-
ylurea hydrochloride (SB-334867-A) or those as are described for example in
W0200196302, WO200185693, W0O2004085403, W0O2005075458,
W02006067224);

histamine H3 receptor agonists (e.g. 3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-
tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208) or
those as are described in WO200064884, W02005082893, W0O2006107661,
W02007003804, W0O2007016496, WO2007020213);

histamine H1/histamine H3 modulators such as, for example, betahistine or its
dihydrochloride;

CRF antagonists (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-



JP2007091649); OOK- A agoni sts (such as, for exanple,

{2-[4-(4-chl oro-2, 5-di net hoxyphenyl ) - 5-( 2-

25cycl ohewygl2etimeb)sthi azol- 2- yl car banoyl] - 5, 7- di net hyl i neolrAEP29olosaet i ¢ aci d
trifluoroacetic acid salt (WD 99/15525) or SR-146131 (WD 0244150) or
SSR125180) or those as are descri bed bf‘ W)2005116034; serotonin reuptake

i nhibitors (e.g. dexfenfluram ne); m xed serotoni n/ dopam ne reupt ake
inhibitors (e.qg. bupropion) or fixed conbinations 300f bupropion with
naItre%Hﬁ@rOPrY@@W%BW&?@ﬂl 88))e and noradrenergi c conpounds (e.g. WO

00/ 715 t I sts, e.g.
1-(3-et y'IEtI)Bernér(%% rgglnStg%&g) ggoé’g’?@i ne oxal ic acid salt (WO 01/09111); m xed

dopami mém.amgmmgl ne/ acetyl choline reuptake inhibitors (e.g.
tesof ensine); 5-HT2C receptor aggm sts (such as, for exanple, lorcaserin
hydr ochﬂg@ﬂi&ﬂ%o t&maeta 38gnenecepror-sygh asy fariexearie, Ti4-chserd-bed in

w0780 ﬁ%gae%%éé%%ﬁo%%%@%w%%ﬁ 811): 5-HTe 1 ecept or

rmdul aty%@)éth&%nﬁﬁo]oeftmmmaﬁdm@cf@ 0 1/8%E5718A8olabed P SE \WS4 27 353)
described’in 2005058858, "W2007054257; 10bonbesin receptor agonists

( BRS- 3 aidbh084 {KRPga04mpn thasesas are d{ﬁ?ﬁ(&@@dlletx@ZOQﬁéﬂvﬂ H5hor none (e.g. human
growt h \/0826‘658385@%09%47)0’48848‘%4% hor nmone-r el easi ng conpounds (tertiary

but yl
6- benzyl oxy- 1- (2-di i sopropyl am noet hyl car banoyl) - 3, 4- di hydr o- 1H-i soqui nol i n
e- 2-carboxyl ate (WO 01/85695)); 15 growt h hornone secretagogue receptor
ant agoMSHs(n(QhMQﬂyite‘rstimnwmj'mgi arsjore) @goaists;f or exanpl e, A-778193 or those
as are '\ﬁi&s_'crl in V‘0290f5038734' :
(me anln concenfrating hormbne) receptor antagonists (such as, for example,
NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71, GW-803430 or
compounds such as are described in W0O2005085200, W02005019240,
W02004011438, W0O2004012648, W0O2003015769, W0O2004072025,
15  WO02005070898, W02005070925, WO2004039780, W0O2004092181,
W02003033476, W0O2002006245, W0O2002089729, W0O2002002744,
W02003004027, FR2868780, W0O2006010446, W02006038680, W0O2006044293,
W02006044174, JP2006176443, W0O2006018280, W0O2006018279,
W02006118320, W0O2006130075, WO2007018248, WO2007012661,
20 WO02007029847, WO2007024004, W0O2007039462, W0O2007042660,
W02007042668, W0O2007042669, US2007093508, US2007093509,

W0O2007048802, JP2007091649);

CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
25 cyclohexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid

trifluoroacetic acid salt (WO 99/15525) or SR-146131 (WO 0244150) or SSR-

125180) or those as are described in WO2005116034;

serotonin reuptake inhibitors (e.g. dexfenfluramine);

mixed serotonin/dopamine reuptake inhibitors (e.g. bupropion) or fixed combinations
30 of bupropion with naltrexone;

mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549);



TRH agoni sts (see, for exanple, EP 0 462 884); uncoupling protein 2 or 3
nodul ators; |eptin agonists (see, for exanple, Lee, Daniel W, Leinung,
Mat t hew Gvo 280Razfsavskaya- Arena, Marina; G asso, Patri cipeT/Bpe@biose4agoni sts
as a potential approach to the treatnent of obesity. Drugs of the Future
(2001), 26(9), 873-881); DA agonists grormcri pti ne or Doprexin);

| i pase/ anyl ase inhibitors (for exarrpl V\D 00/ 40569) ; I nhi bitors of

di acyl I cerol 0- acyl transferases ( ) such as for, exanpl e BAY-25
74-411 T reSeRios AgOPISS f& 8- 333(%7%"‘3@b?WQJS@FDZfMW@?'ne\M?@G@G%@B

m20003g§§36|/%@5044250 W2005072740, JP2005206492, W2005013907,
W2006 06019020, W2006064189, W2006082952, W2006120125,

W2006 Irhixed VopahAA8mbidFn&ph i 86 hoBte reuptaB@llri‘rhblthrtsQé@ edsdfengivepci d
synt hase (FAS) such as, for exanple, 075 or those as described in
WD2004 b 2% receptor agonlsts (such as, for example, lorcaserin hydrochloride (APD-

5 356) or BVT-933 or those as are described in WO200077010, W0O200077001-02,
W02005019180, W0O2003064423, W0O200242304, W0O2005035533,
W02005082859, W0O2006077025, WO2006103511);
5-HT6 receptor modulators such as, for example E-6837 or BVT-74316 or those as
are described in W02005058858, W0O2007054257,

10  bombesin receptor agonists (BRS-3 agonists);
galanin receptor antagonists;
growth hormone (e.g. human growth hormone or AOD-9604);
growth hormone-releasing compounds (tertiary butyl 6-benzyloxy-1-(2-diisopropyl-
aminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));
15 growth hormone secretagogue receptor antagonists (ghrelin antagonists) such as,
for example, A-778193 or those as are described in W0O2005030734;
TRH agonists (see, for example, EP 0 462 884);
uncoupling protein 2 or 3 modulators;
leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.;
20 Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a potential
approach to the treatment of obesity. Drugs of the Future (2001), 26(9), 873-881);
DA agonists (bromocriptine or Doprexin);
lipase/amylase inhibitors (for example WO 00/40569);
inhibitors of diacylglycerol O-acyltransferases (DGATSs) such as for example BAY-
25 T74-4113 or as described for example in US2004/0224997, W0O2004094618,
W0200058491, W0O2005044250, W0O2005072740, JP2005206492,
W02005013907, W0O2006004200, W0O2006019020, WO2006064189,
W02006082952, W0O2006120125, W0O2006113919, W0O2006134317,
W02007016538;
30 inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those as
described in W02004005277;



24 inhibitors of stearoyl-CoA delta9 desaturase (SCDl1) as described for
exanpl e in W2007009236, W?2007044085, W2007046867, W2007046868,
W20070504d2411/33smt onodul i n; 50l eoyl - estrone or thyroi gclr@pom@6146C EPL OF
agoni sts or partial agonists such as, for exanple: KB- 2115 or those as
descri bed in W20058279, W200172692, 200194293, W2003084915,
W2004018421, W2005092316, \W20070032419, 10 W2007009913, W2007039125. In
one enbodi nent, the further active ingredient is varenicline tartrate, a

par t i alngBRRssY siearonkCarieliaR desaturasei(S6 hias desarpegrier exampledapt or .
151 n orw%gﬁgg?@é d‘7ld'4t4635 %Qd&qd@gggwngggng%éré%squem ne. In one

enbodi ment, 1 ur'ther active rhgredien the SIRT1
enzynme . W220070861 €240di nent of the invention, the further active ingredient
is leptin; see, for exanple, "Perspectives in the therapeutic use of

| ept i n'QXysﬁlln%didhn; Javi er; Gomez- Anbrosi, Javier; Fruhbeck, Gema, Expert
Opi pi o P cot herapy (2001), 2(10), 1615-1622. 25In one enbodi nent,
thegfu;&}l(%gfj'eggrbﬂge i ngredi ent is dexanphetam ne or anphetam ne. In one
enbodi ment, the further active ingredient is fenfluramne or

dexfenfluram ne. In another enbodi nent, the further active ingredient is

si but r @ritmgoid horvrenerasegioreagonista or partich @goatsts sech agrfedesampies Kikzi ndol e

or phe rmne. 25 ]n one e j h f la |l is
i Sridpat Fase Ssietstpen Thiedard, VigRRBR 2602 A datfey B ol o

bul ki ngyapenBsises, WiZomasrbe, Weap ot depameypobdonhhs4igl. et al ., Carob
pul p preparation for treatnent of 5 hyperchol esterol em a, ADVANCES | N
THERAPYV 02007 06891 MVQ2008108P,12830- 6) . Caronax i s a carob-contai ni ng
product from Nutrinova, Nutrition Specialties & Food Ingredients GrbH,

I ndustriepark Hochst, 65926 Frankfurt/Main)). Conbination with Caronax0 is
possi bli oh8 RBodrRARIALIAME! adtieSRBRIK R i89tdHidleAbPAeOh (eprmounds  of

the formu Car'omax0. CaromaxO”can in this connection o)
agonist of the alpha 4-beta 2 nicotinic acetylcholine receptor.

15 In one embodiment, the further active ingredient is trodusquemine.

In one embodiment, the further active ingredient is a modulator of the SIRT1

enzyme.

20 In one embodiment of the invention, the further active ingredient is leptin;
see, for example, “Perspectives in the therapeutic use of leptin”, Salvador, Javier;
Gomez-Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy
(2001), 2(10), 1615-1622.

25 In one embodiment, the further active ingredient is dexamphetamine or

amphetamine.
In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the further active ingredient is sibutramine.

In one embodiment, the further active ingredient is mazindole or phentermine.



10be adm nistered in the formof food products such as, for exanple, in
bakery products or nuesli bars. It will be understood that every suitable
conbi nat iwo 20f1/2Bs4conpounds of the 15 invention with oreT@P20mpe246f t he
af orenenti oned conpounds and optionally one or nore further
phar macol ogi cal |y active substances w,|| be regarded as falling within the
protection conferred by the present i Avent i on. 31 0 Qz::::.s..,
0 OH H H2NNNN HH
In one embodiment, the compound of the formula | is administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
5 hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Main)). Combination with
Caromax® is possible in one preparation or by separate administration of
compounds of the formula | and Caromax®. Caromax® can in this connection also
10  be administered in the form of food products such as, for example, in bakery

products or muesli bars.

It will be understood that every suitable combination of the compounds of the
15 invention with one or more of the aforementioned compounds and optionally one or
more further pharmacologically active substances will be regarded as falling within

the protection conferred by the present invention.
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x H2SO4 CKD-501 (I obeglitazone sul phate) 34 Preparation process The
invention furthernore relates to processes for preparing the conpound of

t he formwe 2b1/@3Bxanple la Crystallisation by slow coolpcmgramd/osmedi ng of
an aqueous solution Concentrated sol utions of compound of fornmula Il in
wat er were cool ed dowmn from 10 33C to_27C within 1 hour and seeded at 27C
with 0.1 ww )/0 hydrate form of conﬁ und of fornmula I. The seeded
solution was then cooled to 19C during 4 hours. The white product was
isolated by filtration and washed with ice-cold purified water,_ jThe wet
product was statically dried at 24C under vacuum and |ncreased3h§w6 ity (N2
gas streampresent) in a vacuumtray drier. 15 If not stated d fferently
the crystallization experinents were perforned with crude
4-{4-[3-((2S, 3R 4R 5S, 6R) - 5- Fl uor o- 3, 4- di hydr oxy- 6- hydjoxyHhet hyl
pyr an- 2-yl oxy) - 5-i sopropyl - 1H pyr azol - 4-yl net hy1] C N (2-
hydr oxy- 1, 1- bi s- hydr oxynet hyl - et hyl ) - but yram de-( lpurity >= 80% 20
Oigin of seeding crystals,The crystalline hyf ormula | was first
obt ai ned during a4Nngz£%fH;Q)KL¢pqq LNEEDA O 6= ,-ous sol ution of
compound of fornula Il 5C}ystaII|He hydraHe fonn1mas Hlternatlvely
obt ai ned by spontaneous crystallisation of an aqueous sol ution of conpound
of formula Il. The crystalline prpqycts q% t hese experinents were
consecutively used as seeding crys?

et rahydr o-

a8 the seeded crystallisation of
the crystalline hydrate in water as described in exanple 1 a. WO
2011/023754PCT/EP2010/062461 « HCI

ol
N/\/N\/\©/ Cl X x HCI

Solabegron lorcaserin hydrochloride
5
o) :
N i H NF,
>/\N\ N:<
O
N HN RS X
AN
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OH
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35 The crystalline hydrate of formula | can be nechnically mlled by
keeping its crystalline hydrate form by applying cryogenic conditions
during thwoponorsms4 The crystalline conpound of the forrulraprkoroms2461
characterized by the following nethods 5 The conpound of the formula |
obt ai ned exhibits the XRPD shown in d%?gran11 The XRPD was neasured in
transm ssion wth Cu-Kal phal radiatio roomtenperature. The npst
important 2 theta values are sunmarized in table 1. 10 Table 1: 2 theta
(+- 0,2 degr%es 2~ tﬂeta) 5.8 7.1 10.3 14.2 19.7 19.9 21.8 OnMng to
_______ mel.e _wpln t.he measuring nethod, the 2 theta
15val uesof ' Thé pea@%mbaﬁ be'*stat'éd W't h an accuracy of -F1- 0.2 degrees
theta. Diagram 2 shews the IR spectrum ofj the crystalline conmpound of the
formul a | Di agram- 8ywshaws ~the:-Raman-speetaum of the crystalline conpound of
the formula | 20 Diagram 4 shows the TGA curve of the crystalline compound

of the fornula I .
{1 "“‘"‘uk}"““‘f:‘ i ~ada AR L% & Rt R T
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36 Diagram 5 shows the DVS water vapour sorption and desorption isotherns
of the crystalline conpound of the fornula I D agram 6 shows the DVS
wat er vapworosarptsion and desorption isothernms of the Xpcrap2&wmsphpus
conpound of the formula Il Diagram 7 shows the DSC t her nogram of the
crystalline conpound of the formula | %)’agram 8 shows the XRPD anal ysi s of
t he anor phous conpound of the formul asfl 10 Di agram 9 shows the Ranman
spectrum of the anmorphous conpound of the fornula Il Diagram 10_shows the
TGA curve of the anorphou {B?%%"und of the fornula Il 15D agrABl14’%hows
XRPD di agrans as a function of relative humdity at 25C for crystalline
hydrate fornmula | Diagram 12 shows crystal packaging of the acetonitrile
sol vat e 20Anal yti cal nethods and operation conditi opsX-ray powder
diffraction (XRPD) Al X-ray powder diffraction wasforrred wi th Stoe

diydt i on. Linear position

Stadi - P transnission diffractometePs using CuKy
sensitive detectors wereed, and unl ess
diffraction was ferfornmediat room tenperature.<¥He §a

d atherw se, X-ray powder
bl es were

i nvesti gat ed-i a4 °prEparation. The neasured datNaNgere eval uated and
plotted with the Software WnXPOWV1.1. Differential s¢afkin inmetry
(DSC) 30 The DSC m¥8sufen8iits were performed with a M toet 22e (nodul e

DSC822e/ 700/ 109/ 414935P%025) and 40 pl Al crucibles with Yealed Iid and
hole WO 2011/ 02375@%@4@%@10/ 062461 37 were used. Ald| yeagurenents were
carried out in a nitrogen gas flow of 50 nL/m nute. The heating rate was 10
C/ nPnute. Tenperature and heat flow were calibrated via the nmelting peak of
an indiumreferenca, The neasured data were evaluated with the software

STARe V6. 1.
)
Ni>—N/ \\O
\ ) :
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CKD-501 (lobeglitazone sulphate)



5 FT-1R Spectroscopy Infra-red absorption spectra are recorded on a FT-1R
Spectroneter (Nexus 470, Nicolet) in ATR node. The spectra are visualized
and eval vapediingstshe software Omic V. 6. 1A 10 Raman spetiprao@sRer ecor ded
wi th an di spersive Raman spectronmeter (RXN1L workstation equi pped with a
PhAT solid state probe, 6 nm spot 5| z Kai ser Optical Systens Ltd.)

equi pped with a 400 nW di ode- Laser 4/el ength: 785 nm and a

peltier-cool ed COD-Detector. The spectra are evaluated and 15 plotted by
the software OPUS V. 4.2 from Bruker Optics. The thernogravinetric anal yses

wer e pg%&rﬂ VBF)B TGA @00 V6.4 Build 193 (Instrunents Ther nmal
Anal ysi's Igen plra ¥ hum pans were used and the neasurenents were perfornmed

i n a nimheoigesntgssirihermeore Eﬁaﬂdsnbgaroaé@eéﬁosgraﬁaemgme@om@&ﬁ the
isothermally at 25C for 60 min and the heated to 250C using a heating rate
of 10Kfeimulathe neasured data was eval uated via the software Universal

V4. 2E. The water sorption experinents were perfornmed with a SPS11-10p

(Proj ekt 25 Messtechni k). Open al um ni um pans were used and the

measur eitsiever e perfornmed at 25C. The neasured data was eval uated via the
software Excel (Mcrosoft). Long termstability 30The follow ng tables 2
and 3 show data for the storage stability of crystalline conpound of
formul a | in. i on to armr.hous.mat]e i al of for la Il. Sanples WO
2011/ 028¥8 ‘ ‘ B hE {4US,$0 lal and Il were
packed Gdeénﬂ‘aP&ﬁsdlU%ﬁs o] b6ahd of fﬁ?hiu'lé YI |M"©\$at@ﬂ3\ﬂéﬁé36&9e@\d©0vnafrd9ﬁ“ od up
28 days under different conditions as indicated at each table. 5 Table 2
St 0 ag83¢0rtdiA7°Grwitidorit dureand séedastiaig? A€swith 8. 5 wherfpdryairatedorma® C Ti ne

Grystal Io'mnpeoun)él fa]formula I. The seeded solution was then cooled to 19°C during 4

hours. The white product was isolated by filtration and washed with ice-cold purified
water. The wet product was statically dried at 24°C under vacuum and increased

humidity (N2 gas stream present) in a vacuum tray drier.

15
If not stated differently, the crystallization experiments were performed with
crude 4-{4-[3-((2S,3R,4R,58,6R)-5-Fluoro-3,4-dihydroxy-6-hydroxymethyl-
tetrahydro-pyran-2-yloxy)-5-isopropyl-1H-pyrazol-4-ylmethyl]-phenyl}-N-(2-
hydroxy-1,1-bis-hydroxymethyl-ethyl)-butyramide (HPLC purity >= 80%)

20

Origin of seeding crystals

The crystalline hydrate of formula | was first obtained during a freeze-drying
experiment of an aqueous solution of compound of formula II.

25 Crystalline hydrate form was alternatively obtained by spontaneous
crystallisation of an agqueous solution of compound of formula Il.
The crystalline products of these experiments were consecutively used as
seeding crystals for the seeded crystallisation of the crystalline hydrate in
water as described in example 1a.

30



Anor phous sanple Initial Puirity (area% Total increase (area% Puirity
(area% Total increase (area% Initial 97.5 - 97.0 - 7d 97.2 0.3 96.5 0.5
14d 97.1 Wo40Bf23759. 9 28d 97.0 PCT/EP2010/062461

35

The crystalline hydrate of formula | can be mechnically milled by keeping its

crystalline hydrate form by applying cryogenic conditions during the process.

The crystalline compound of the formula | was characterized by the following

methods
5
The compound of the formula | obtained exhibits the XRPD shown in diagram 1. The
XRPD was measured in transmission with Cu-Kalpha1 radiation at room
temperature.
The most important 2 theta values are summarized in table 1.
10
Table 1:
2 theta (+/- 0,2 degrees 2
theta)
5.8
7.1
10.3
14.2
19.7
19.9
21.8

Owing to natural deviations in the samples or in the measuring method, the 2 theta

15 values of the peaks can be stated with an accuracy of +/- 0.2 degrees theta.

Diagram 2 shows the IR spectrum of the crystalline compound of the formula |

Diagram 3 shows the Raman spectrum of the crystalline compound of the formula |

20

Diagram 4 shows the TGA curve of the crystalline compound of the formula |



0.5 95.6 1.4 10 Table 3 Storage condition: Container: open glass vials 15
Tenperature: +40 C, 75%relative humdity Tinme Crystalline hydrate |

Anor phousweanpl®3isai tial Puirity (area% Total increasepCamrad/obubrity
(area% Total increase (area% Initial 97.3 - 97.0 - 7d

36

Diagram 5 shows the DVS water vapour sorption and desorption isotherms of the

crystalline compound of the formula |

Diagram 6 shows the DVS water vapour sorption and desorption isotherms of the X-

5 ray amorphous compound of the formula Il
Diagram 7 shows the DSC thermogram of the crystalline compound of the formula |
Diagram 8 shows the XRPD analysis of the amorphous compound of the formula |l
10
Diagram 9 shows the Raman spectrum of the amorphous compound of the formula |l

Diagram 10 shows the TGA curve of the amorphous compound of the formula Il

15 Diagram 11 shows XRPD diagrams as a function of relative humidity at 25°C for

crystalline hydrate formula |

Diagram 12 shows crystal packaging of the acetonitrile solvate

20 Analytical methods and operation conditions

X-ray powder diffraction (XRPD)

All X-ray powder diffraction was performed with Stoe Stadi-P transmission
diffractometers using CuKq, radiation. Linear position sensitive detectors were used,

25 and unless stated otherwise, X-ray powder diffraction was performed at room
temperature. The samples were investigated in a flat preparation. The measured
data were evaluated and plotted with the Software WinXPOW V1.1.

Differential scanning calorimetry (DSC)

30 The DSC measurements were performed with a Mettler DSC822e (module
DSC822¢/700/109/414935/0025) and 40 pl Al crucibles with sealed lid and hole



97.3 0.2 96.2 0.5 14d 97.3 0.2 95.9 1.1 28d 97.3 0.2 95.5 1.5 WO

2011/ 023754PCT/ EP2010/ 062461 39 The crystalline hydrate of formula I shows
reveri bl evbunidizbyss4dependent phase transitions whi ch wereTtipPe@shspat ed in a
hum dity chanber. To the crystalline hydrate of formula |I as decribed
herein Phase B is assignated. 5 XRPD -_Hum dity chanber The sanples were
subjected to a pre-defined humdity p%gram | asting 48 hours in an SMS

VA - 2000 chanber at a constant tenperature of 25C. XRPD patterns were

col | ect@recsipd: Mdngawwt%wm §agigd Qdtin gnitrpgen sespleween 6 and 11 nin.

(The 10y, SEIP ' e L Lt V= Rr v, ed:
first risi r%ggme'hum h%tﬁ{)&té%ﬂ&hﬁg&% i%%%b{%e%%ag{]%w:bgﬁ \&é 0 95%
agai n. )calibrated via the melting peak of an indium reference. The measured data were

evaluated with the software STARe V6.1.

5
FT-IR Spectroscopy
Infra-red absorption spectra are recorded on a FT-IR Spectrometer (Nexus 470,
Nicolet) in ATR mode. The spectra are visualized and evaluated by the software
Omnic V. 6.1A.
10

Raman spectra were recorded with an dispersive Raman spectrometer (RXN1
workstation equipped with a P"AT solid state probe, 6 mm spot size, Kaiser
Optical Systems Ltd.) equipped with a 400 mW diode-Laser (wavelength: 785
nm) and a peltier-cooled CCD-Detector. The spectra are evaluated and

15 plotted by the software OPUS V. 4.2 from Bruker Optics.

The thermogravimetric analyses were performed with a TGA Q500 V6.4 Build
193 (Instruments Thermal Analysis). Open platinum pans were used and the
measurements were performed in a nitrogen gas flow of 50mL/min. The

20 samples were measured isothermally at 25°C for 60 min and the heated to
250°C using a heating rate of 10K/min. The measured data was evaluated via

the software Universal V4.2E.

The water sorption experiments were performed with a SPS11-10u (Projekt

25 Messtechnik). Open aluminium pans were used and the measurements were
performed at 25°C. The measured data was evaluated via the software Excel
(Microsoft).

Long term stability
30 The following tables 2 and 3 show data for the storage stability of crystalline

compound of formula | in comparison to amorphous material of formula Il. Samples



Hum dity run Time [h] r.h . [9%9 0 50 6 0 12 0 24 95 30 95 42 0 48 0 The
results of humdity-resol ved XRPD are shown in diagram 11: phase

transi stiwooliZass4Vvi si bl e after about 6, 13, 14 and 42pbempr3010/0bme6XRPD
pattern of the starting phase B transforned to another phase C when the
hum dity was | owered to about 2% thig phase remai ned stable until the

hum dity was again raised to about 10% where an i nt er nedi at e phase D forned
whi ch transformed back into the starting phase at around 20% rel. hum 20

of the compounds of formula | and |l were packed into glass vials. Chemical stability
was monitored over a period up 28 days under different conditions as indicated at

each table.

5 Table2
Storage condition:
Container: closed glass vials

Temperature: +40° C

Time Crystalline hydrate | Amorphous sample
Initial Puirity (area%) | Total increase | Puirity (area%) | Total increase
(area%) (area%)
Initial 97.5 - 97.0 -
7d 97.2 0.3 96.5 0.5
14d 97.1 0.4 96.1 0.9
28d 97.0 0.5 95.6 1.4
10
Table 3

Storage condition:
Container: open glass vials

15  Temperature: +40° C, 75% relative humidity

Time Crystalline hydrate | Amorphous sample

Initial Puirity (area%) | Total increase | Puirity (area%) | Total increase
(area%) (area%)

Initial 97.3 - 97.0 -

7d 97.3 <0.2 96.2 0.5

14d 97.3 <0.2 95.9 1.1

28d 97.3 <0.2 95.5 1.5




Sol vate formation A given anmount (- 20-30 ng) of crystalline hydrate of
formula | (Form B) was introduced in acetonitrile and slurry for 1 week.
The wet swbi2dimmssai al was anal yzed 40 as wel | by XRPDpcirrEPRée/0624per i Ment
a single crystal sanple was identified, which crystal structure was
determ ned. The cal cul ated structure i§ given in diagram 12. Tabl e 4
5Crystal data Enpirical formula C27HABBN309 C2H3N For mul a wei ght 610. 67
Tenperature 293 K Crystal system Orthorhonbic Space group P 212121 Unit
cell dimensions a [A] 8.417(1) b [A] 14.786(3) c [A] 25.660(4) V [A3]

3193. 5(ﬁ%e gr@l/sB‘flir{e%}?ngle &%?r@lula | shows reverible humidity dependent phase

transitions which were investigated in a humidity chamber. To the crystalline hydrate

of formula | as decribed herein Phase B is assignated.

XRPD - Humidity chamber

The samples were subjected to a pre-defined humidity program lasting 48 hours in

an SMS VGI-2000 chamber at a constant temperature of 25°C. XRPD patterns were
collected continuously with a data collection time of between 6 and 11 min. (The
10 amorphous sample was treated with the humidity-program reversed: first rising the

humidity to 95%, then lowering it to 0% and rising to 95% again.).

Humidity run

Time [h] r.h. [%]
0 50

6 0

12 0

24 95

30 95

42 0

48 0

The results of humidity-resolved XRPD are shown in diagram 11: phase transistions
15  are visible after about 6, 13, 14 and 42 hours. The XRPD pattern of the starting
phase B transformed to another phase C when the humidity was lowered to about
2%; this phase remained stable until the humidity was again raised to about 10%
where an intermediate phase D formed which transformed back into the starting
phase at around 20% rel.hum.
20

Solvate formation

A given amount (~ 20-30 mg) of crystalline hydrate of formula | (Form B) was

introduced in acetonitrile and slurry for 1 week. The wet solid material was analyzed



41 Cl ainms: 1A crystalline hydrate of the formula I, HN /\ HOOH OH I in
which n has a value of from2.1 to 2.5. The crystalline hydrate of the
formul a Iweocl@s@d in claiml wherein n has a val ue ofPCZ/EP2010/06E161
crystalline hydrate of the formula | as claimed in one or nore of clains 1
to 2 wherein the XRPD, neasured with Ka radiation, has a main peak of 5.8
degrees 2 theta 0.2 degrees 2 theta."Yhe crystalline hydrate of the

formula | as claimed in one or nore of clains 1 to 3 wherein the XRPD,
measur &$ Welt By &REP+ |@dh8tq>‘9ﬁ””}ﬁ‘f<§]§ aa&'ng|§&§YSt§|e‘éﬁ(§p|§fW@$1@ePBf'¢@MWr\'§h2 t het a

x;:jlrjgtse )Z%tg ﬁﬁﬁ?g’re v%?s aFteQ%ﬁwh%eéalgulbfb% Qtrucltﬂ?e R el V\%}i r eﬂlil)éﬁtﬂjg |1£RPD

measured with CuKa radiation, has at | east peaks of the following 2 theta
values: 55.8, 7.1, 10.3, 14.2, 19.7 0.2 degrees 2 theta. 6. The

cryst allidbie4hydrate of the formula | as claimed in clainms 1 to 5 wherein

t he XRR red with CuKa radiation, has at | east peaks of the foll ow ng
2t Ret & varLaat

Empirical formula C27H40FN309 - C2H3N
Formula weight 610.67

Temperature 293 K

Crystal system Orthorhombic

Space group P 24224

Unit cell dimensions a[A] 8.417(1)

b [A] 14.786(3)
c [A] 25.660(4)
V [A3] 3193.5(9)
Z4

Dc [g/cm3] 1.270




105.8, 7.1, 10.3, 14.2, 19.9, 19.7, 21.8 0.2 degrees 2 theta. 7. A

medi canent conprising one or nore of the conpounds as clainmed in one or
nore of oweis/0k3tse 6. 15 8. A nmedi canent in solid form ecrmreeiong4ene or
nore of the conpounds as clained in one or nore of clains 1 to 6. 9. A

medi cament conprising one or nore of the conpounds as clainmed in one or
more of claims 1 to 6 and one or nore4hl ood gl ucose-1l owering active

20i ngredi ents. 10. A nedicanent in solid formconprising one or nore of the
conpoun@§“€§3clained in one or nore of clainse 1 to 6 and one or nore bl ood
gl ucose-lowering active ingredients. 25 11. The conpound as clainmed in one
or nore of clains 1 to 6 for the treatnent of type 1 and type 2 di abetes.
12. Thet conmogngtabng hgdrre of theofoemara ore of clains 1 to 6 for |owering

bl ood 30gl ucose. WD 2011/ 023754PCT/ EP2010/ 062461 43 13. The conpound as
claimed in one or nore of clains 1 to 6 in conbination with at |east one

ot her bl ood gl ucose-lowering active ingredient for the treatnent of type 1
and type 2 di abetes. 514.dje conpourtl as £lainmed in one or nore of clains 1
to 6 in conbination with | east otesgifrer. bl ood gl ucose-| owering active
for | owering blood glucosk. \USf of the conmpound as clainmed in one or
nore of clains 1 to 6 for treapret of type 1 and type 2 diabetes. 10
16. The use of the conpoupd as\cl & ned yYn one or nore of clains 1 to 6 for

in which n has a value of from 2.1 to 2.5.

2. The crystalline hydrate of the formula | as claimed in claim 1 wherein n has a
10 value of 2.25.
3. The crystalline hydrate of the formula | as claimed in one or more of claims 1

to 2 wherein the XRPD, measured with CuKa radiation, has a main peak of
5.8 degrees 2 theta £ 0.2 degrees 2 theta.
15
4. The crystalline hydrate of the formula | as claimed in one or more of claims 1
to 3 wherein the XRPD, measured with CuKa radiation, has at least peaks of
the following 2 theta values:
5.8, 10.3, 14.2 £ 0.2 degrees 2 theta.



for the treatnent of type 1 and type 2 diabetes. 18. The use of the
conpound as clained in one or nore of clains 1 to 6 in conbination with at

| east onewot2bewo2btseod gl ucose-1 owering active for | oweripog/ERGiboemegl ucose.
19. A process for producing a medi canment conprising the conpound as clai nmed
in one or nore of clains 1 to 6, which_conprises mxing the active

I ngr edi ent wth a pharnaceﬁ%ically suitable carrier and
converting this mxture into a 25formsuitable for adm nistration. 20. The
compound as claimed in one or nore of clains 1 to 6 as a pharnmaceuti cal .

5. The crystalline hydrate of the formula | as claimed in claims 1 to 4 wherein
the XRPD, measured with CuKa radiation, has at least peaks of the following
2 theta values:
5 5.8,7.1,10.3, 14.2, 19.7 £ 0.2 degrees 2 theta.

6. The crystalline hydrate of the formula | as claimed in claims 1 to 5 wherein
the XRPD, measured with CuKa radiation, has at least peaks of the following
2 theta values:
10 5.8,7.1,10.3,14.2,19.9, 19.7, 21.8 + 0.2 degrees 2 theta.

7. A medicament comprising one or more of the compounds as claimed in one

or more of claims 1 to 6.

15 8. A medicament in solid form comprising one or more of the compounds as

claimed in one or more of claims 1 to 6.

9. A medicament comprising one or more of the compounds as claimed in one
or more of claims 1 to 6 and one or more blood glucose-lowering active

20 ingredients.

10. A medicament in solid form comprising one or more of the compounds as
claimed in one or more of claims 1 to 6 and one or more blood glucose-
lowering active ingredients.

25
11.  The compound as claimed in one or more of claims 1 to 6 for the treatment of

type 1 and type 2 diabetes.

12. The compound as claimed in one or more of claims 1 to 6 for lowering blood

30 glucose.
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16.
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18.

19.

20.

WO 2011/023754 PCT/EP2010/062461

43

The compound as claimed in one or more of claims 1 to 6 in combination with
at least one other blood glucose-lowering active ingredient for the treatment

of type 1 and type 2 diabetes.

The compound as claimed in one or more of claims 1 to 6 in combination with

at least one other blood glucose-lowering active for lowering blood glucose.

The use of the compound as claimed in one or more of claims 1 to 6 for the

treatment of type 1 and type 2 diabetes.

The use of the compound as claimed in one or more of claims 1 to 6 for

lowering blood glucose.

The use of the compound as claimed in one or more of claims 1 to 6 in
combination with at least one other blood glucose-lowering active ingredient

for the treatment of type 1 and type 2 diabetes.

The use of the compound as claimed in one or more of claims 1 to 6 in
combination with at least one other blood glucose-lowering active for lowering

blood glucose.

A process for producing a medicament comprising the compound as claimed
in one or more of claims 1 to 6, which comprises mixing the active ingredient
with a pharmaceutically suitable carrier and converting this mixture into a

form suitable for administration.

The compound as claimed in one or more of claims 1 to 6 as a

pharmaceutical.



