PCT/ | CR2009/ 005970 [ DESCRI PTI ON] [ | NVENTI ON Tl TLE]
PHARMACEUTI CAL COMPOSI TI ON FOR PREVENTI ON AND TREATMENT OF DI ABETES

OR OBESI TY COWPRI SI NG A COVPOUND THAT INHIBITS 5

Dl PEPTI DYL PEPTI DASE-1V, AND OTHER ANTI DI ABETI C ﬁmwoﬁé’& S
AS ACTI VE | NGREDI ENTS [ TECHNI CAL FI ELD] The present invention rel ates
to a pharmaceutical 10 conposition for the prevention and treatnent

of diabetes or obesity conprising as active ingredients a conpound
which inhibits the activity of dipeptidyl peptidase-1V(DPP-1V), a
phar maceutf PBSCREPTIEMdpt abl e salt thereof, a hydrate thereof, O a

sol vate thereof, and one, or nore other antidiabetic or 15antiobesity
agents. [ BACKERIIGNDTARYT] Di pepti di dyl peptidase-1V

dontifed as ERrsupSRgtRAs QEdeon SRR PiRCERERD
Bi ophys. C'10GE RN 58, DERGTE) SVBETERIC Ny o By Bt adh RS
pepty dos thal heope W LRI, SSRURRERCHIRA R0 ol ABRAL A on

wherein Xaa represents any I'C am no aci represe

proline, oét@rg?ﬁi %Sakéﬁgﬁgxmﬁﬁﬁ?ﬁﬁgﬁﬁ’iet PCT/ KR2009/ 005970

al ., Biochim et Biophys. Acta s al so known as
DP-1V, DP-4, or DAP-IV. The enzynme is widely distributed and found in
a variety of mammalian tissues such as kidney, liver and snall

i ntestine[tHageiraM refrg .. J. | mmunol ., 1990, 2908-

The present invention relates to a pharmaceutical

10 composition for the prevention and treatment of diabetes or
obesity comprising as active ingredients a compound which
inhibits the activity of dipeptidyl peptidase-IV(DPP-IV), a
pharmaceutically acceptable salt thereof, a hydrate thereof, or

a solvate thereof, and ocne or more other antidiabetic or

15 antiobesity agents.

[BACKGROUND ART]

Dipeptididyl peptidase-IV (Hereinafter, referred to as

DPP-IV) 1s an enzyme that 1s generally identified as EC

20 3.4.14.5 by enzyme classification, functionally belongs to
serine protease (Barrett A. J. et al, Arch. Biochem. Biophys.,

1995, 247-250), and cleaves the N-terminal dipeptide from
peptides that begin with the sequence H-Xaa-Pro-Y (or H-Xaa-Ala-

Y wherein Xaa represents any lipophilic amine acid, Pro

25 represents proline, and Ala represents alanine) (Heins J., et



5 2914). DPP-1V was first identified as a nmenbrane-bound protein.
More recently, a soluble formthereof has been identified (Duke-Cohan
J. S. et al., J. Biol. Chem, 1995, 14107-14114)

studi es and reports that have been recently publ @ﬁg@?kﬂﬁ@ﬁéﬂm”m
reveal ed that such a soluble formof DPP-1V 10 has the same structure
and function as a nenbrane-bound formof the enzyne and is found

wi thout a certain menbrane-bound domain in blood (Christine D. et.

al, Eur. J. Biochem, 2000, 56085613) Initial interest in DPP-1V has
focused or-irt Sipshami ret Hlorbyget Poed i B1%f 11} ynphdcia exlsopipopy as
responsi bl e for the activation of T |ynphocytes was specifi cal

desi gnat ¢+ CBF64, WPEh DPRel Vepo??es%%ﬁﬁ%ﬁ %%aﬂl@§¥ﬁiQﬁﬁﬁiébPB@%rand

|nteracts wi t h human i mmunodefi ci en virus (H Guteil, W G _et
al, Proc. %m mA@aafa%&ty ST oSTTBLIR ORI (ot 3 oY 1 hater

e Vefoaéﬂ a1 oS BESRERS CHEREL &1 2 1806, J27 enwﬁsy’”l@@o([’??ﬁg-

addig i on ) Pb%)l_jﬁ}l ‘,{7{ O'ﬁr%%r Ed‘éh@fhe’?:g al[sn Pnge{nbwg%ou\g y SReLhs.

mai n func stens. fromi I'C acti as

PP | 'vbig”fﬁ’@%c " ehaP e O ‘*E%EE%‘%-" Sy SRR 5) BT

i nplicat edyp the C§gr9e<%at Len. OfJ9| $33g0N- th e prquesn 114107-14114)
(hereinafter, referred to as "GLP-1") in the small “infestine

(Ment | ei ddBor8ing! 5o EWtuddes Bl QehePepo293,£1849- 835 - Kddx 1r'e§eﬁtfy0
am no-aci d peptide ho one which is secreted by intestinal 5 L cells
as a respemseshedf ool was akevadlddesmalduchntzesddine1&Goken Rorebppaty
J. Biol. Chem, 1993, 19650-19655). Since this hornone is known to
havi® pot éisi ahengaed f ectis-taret hadathnayioof asnauhenbrand-euadntooh of
post prandi al bl ood glucose levels (Hoist J. J. et al., D abetes Care,
1996, 58Gh&86hzyn¢ avad 1D fqost wibhedt thater®RPnl Membhars-tousdniighsin
al so be usefully enployed in the treatnent of type 2 di abetes. Based
on this dssdsodonChaastane yDf oetm ofalt h&ubPPJl-V Biglehbint or 2088, 5608-
devel oped with some reports denmonstrating the therapeutic

effecti ve®d3s-of a nmedicine in animal experinents (Pauly R P. et
al., 15 Metabolis 1999, 385-389 Further, DPP-1V-deficient mce
or rats nalnt&Pﬁean%L¥“ﬁ?§ﬁ§F|@Pt? &Y hiRgh ﬁ?ﬁﬂﬂqgnOPe@éPsroi%sﬁmt?m@
in _decreased bl ood glucose | evels and such_a enetlc di,sruption or
mutlat i on 3GFLVRELPPP-9V gkne ¥ﬂé%Q&VF86 nng?g5 f|§§ﬁﬁ?n§F?L P t hete

survi val of |ndIV|g§@ Pr oc

aond  aepkibagi o (el SIRIROSES iR gaafsgf&tesoead&e%%t
061 Vi 5. gasibl ¢ a5, matent t@ﬁgep(%&éc ttezo L L cal et of

type 2 dlabetes I'n"acce era rededrc

devel Opmﬁ%af?f 1%&115&.@':T<:Ye 2 Qﬁn%- f\%‘ n%ﬂ%ﬂf V\Q-PG.l &tg'l,a Proc.
receptor in a variety o ues
Natl. Acad. Sci., 1994, 6594-6598), it was proposed that DPP-IV
20 inhibitors could be useful in the treatment of AIDS (Doreen M.
A, et al., Bioorg. Med. Chem. Lett., 1996, 2745-2748).
In addition to a critical role participating in the immune
system, the main function of DPP-IV stems from its peptidolytic

activity as described above. Attention was particularly given to

25 the role of DPP-IV as it is found that DPP-IV is a key enzyme



PCT/ KR20091005970 results in satiety (feelings of fullness), del ayed
gastric enptying, and facilitated growh of pancreatic beta-cells.
Therefore, clinical trials for the treatnment of t |
as descri bed above are gradually increasing throdggrtﬁﬁﬁizgdgﬁﬂﬁifio
adm nistration of GLP-1 per se (Verdich C. et al, J. din. Endocrinol.
Metab., 2001, 4382-4389). An in vivo half-life of GLP-1is nerely 2
mn (Kieffer T. J., et al., Endocrinology, 1995, 3585-3596), so such
a short half-life is a major obstacle to direct use of GLP-1 as a
t her apeuti®lagered SithcetbhendedDiiafdobus ofesddtichggiobige amfotein-1
institutions have made many attenpts toward derivatization of GLP-1,
resul ti ngtherededEropneref e orfmersi alFtbal | onidf taepsmalde iRreehing
capabl e OJ ritractin the short in vivo half-life éEEacon C_F., .
Di abet es, b6 ©1p181-S9 80/ Eievdr , BLocte - GlEo3, dBf vt lve CHB Lt 19
suffers fr a fundanental limtation in.that it is an injectable
For mil at forfD HIFPREREES GHREIFRIBRETare | ishods REETRERN Phorbashhgry
focused gn vel o t _of efficicent DPP-]V inhibitar ue to the
U Qf g%.l,ls %Eglr%?gglgie.rco food lBEBi(/e DBE—I eansg{a[lﬁer%n es%lne

fact™ t hat™ actiVve i s"degrade

convertedd RiLoxi nacti P-2L(9- 3 nly. %Qyﬁt i-a~a t i.od
time, e.&cog nﬁh.gg' XPTE% gé%ﬁﬁngﬁaﬂih % e’dé@gsgp%%n )dfgﬁéﬁglgﬁis
i nhi bi t ofR WBHe Sk AT kAaGwh Ocd %&evp%t%m{iﬁg; &g ot SOtRe R nLNAEPY L7 S¢
That is, nost of the research results were Tor substrate anal ogues. A
representialsi;v€nong ofhd hessrsébsbEatR2pahRGEs bSodd dyReRbide1evels
25derivative which was obtained as the product of the éarly

PCT/ KR200910865970 reseaechamhi chi ams eperdoiened 3u%,a pRu-aysts) DUG e Usas
having a structure simlar to that of Proline (Pro), based on the

f acto t hatpobPRLAMe@Xx hitdtt S DPPenBUNCEikaftbirei t yiflor aalpept ibde usefully
containing a certain amno acid Proline (Chinnaswany T. et al, 5 J.
Bi ol . Chemplo$880,inl4Te 1ARImeiiypiccal tygearp| eésalodtdr.ol Basadd ken this
structures include pyrrolidide and thiazolidide, and derivatives
cont ai ni kgstipsEcparanteandyl dasmcohposd¥ RN Bhhipiver sidsl eleandoped
conpetitive inhibitory activity for the DPP-1V enzyne (Augustyns K J
L., et alitpupomg repegtsCHeRPnSU@ding3phe ghprapgptia qriganess of
such extensive research and devel opnent, there are continuing

exper i nefft s T6A1ERRE acth orf ME¥Han CSREAHIEETY | @y L8t BertBin St al.,

ds, jfi Val - Val | lidide), L]e-Thia,
(190 euc kRSl gt | Ry - Antpie. |1 Pepar CFEG A5t 16 e gticfe s
of attentign has. been focysed.on I#e-.lS Thi a, .because the Va _F%i
st ruct ur §2&%hi BRERF Y% iRy p8SFLThRY bi §6t v Vit USAT DPREYSAS!

(Hanne B're%kllt]%@\[/a_{n &@érea%%éugﬁg?gggi%%oséoq_%ve %- %@i fs\lﬁ?iﬁcgl i%%r}%:fcg

pr onpt ed’i ensive researc n erirvatlives o e

dg4 h ' L d I 0
he. above RERR T ibd Posdbrah Shd Sruay s Cormeund hayi ng TRe oA

pr oni nen%i?ﬁifi’éér}‘c We fagt a- g nphaci i thigzol b dfn&ﬁ;ﬂa%lm'gﬁﬂné{@
attenpted fo be devel oped by Merck & Co., Inc. However, according to

they esuliiarghePhsl RBRCAYNaPE&- anGtRhaiABEOKAIEL | 06X PedIMERBESY) . As
performed in rats, the obtained
a consequence, 1t was proposed that DPP-IV is feasible as a
potent therapeutic agent for the treatment of type 2 diabetes,
which resulted in accelerated research and development of the

DPP-IV inhibitor.

25 Binding of GLP-1 with a receptor in a variety of tissues



25conpound exhibited significantly | ow bioavailability in

PCT/ KR2009/ 005970 conjunction with an apparent limtation in the
inhibition of enzymatic activity (Jinyou Xu,

Chem Lett., 2004, 4759-4762). As a consequence abﬂ?fﬁgﬁiﬁQQgﬁﬂHﬂ%%Q
on conpounds of this series was discontinued due to profound

5di sadvant ages. During the above-nentioned investigation,
Merck noticed that a beta-amno acid, in addition to a thiazolidide
parent nucleus, is also a key factor having significant effects on
the DPP- INgSUAKEDI itor yagéetyi t {fecthngst igfdi AglwessHppl Pedayed t lgastoic
approach for substitution of the thiazolidide parent nucleus with a
di f f er entSPAYERT, nuitkuS2CHAPERIFRE (IGRHADL. 0B, PaECTERT 1B RFtGCRBYS-

Chem Lett., 2004, 4763-4766). Wth such a subsequent research, a
vari ety JheHEFPTat | Fednhewt n&ré%%t ifott i 918 of T HE a2bl itB?detl@&r eht

| | h d
drug ef f.vgeegﬁgeéger%hp LR BR PG e coTadi gé'syl%fﬁr%?{%ﬁ%t Vé%ou@fhe
t f d f
oo b odyAT FABITIS \FARSE B it 6 h%fj”%n%%ﬁﬁ& 38??5&%& e 5 ohe
with suchoa.dl sRyaNage, st a0l Lahn. abhe 2B Odlct, NKCAASL (L aele
fy% di

name: JA evelope |ca pi peraziné

moi ety t%faG‘L@Li‘Z]?ab 2 uafé‘zz' Hﬁnm?g%ﬁ’feghﬂ S Jpr OQ'EC%J% piAtbcrinology,

commerci al ly avai new drug approva

[Sitagliptygn] 3B6TLIFRI096803840 a short h-glllfslltf@elé’réa%%}toﬂ %\6@@591@

di scovered that when a substitution including a hetero atomis nade

on a pi pepazinere nEeLet yr de-ihus nmedicheedosamRousse ot 9hde NaBen,
excellent DPP-1V 5inhibitory activity, but also is capabl e of

achicevi nguskgoid i casidaychnpyevess bi fayaiindbi tityoras cerpar eddéo many
conventional DPP-1V inhibitors, then succeeded in synthesis of a
novel heta¢renycs i ¢ togapdundieodnbai patnigpra befa- &3R4, gr ogsularidg in
conpl eted an invention of a conpound represented by the 10 follow ng
For mul a devBagmeukron and ssomnescaphldatdabtnonfwaspépt stk adikbr ea Papahnie
Application No. 2007-0038462.
of protracting the short in wvivo half-life (Deacon C. F.,
Diabetes, 2004, 2181-2189). However, such a GLP-1 derivative
15 still suffers from a fundamental limitation in that it is an
injectable formulation. Further, a great deal of interest has
been increasingly focused on development of an efficient DPP-IV
inhibitor, due to the fact that active GLP-1 (7-36) is degraded
by DPP-IV and then converted into inactive GLP-1(9-36) only
20 within a short period of time, e.g. 2 min.
The beginning in the develcpment of DPP-IV inhibitors was
similar to the development trend of other inhibitors. That is,
most of the research results were for substrate analogues. A

representative one of these substrate analogues is a dipeptide

25 derivative which was obtained as the product of the early



<Formul a 1> (In formula 1, Xis OR, SRl, or NR Rz,
wherein RL and R2 15are independently a Cl1-05 | ower al kyl, or Rl and

R2 of NRIR2 nmay forma 5-nenbered to 7-nenbered rj i nj

hetero el ement of 0.) PCT/KR2009/ 005970 BB EG0Mshg
i nhibitors which are currently under active devel opnent, di abetes or
obesity therapeutic agents which are clinically used or under

devel opnent include a-glucosidase inhibitors, Biguanides, insulin
secretagogues, 5Sinsulin sensitizers, cannabinoid receptor-1 '

ant agoni stsseagad twechi keas performedqyl goosd dasgenhhibiclers exhiibiot a
the action of delaying the absorption of carbohydrate fromthe small
i nt esti nSERGLIAR| BHBL Barbosehaty oiff | BesldneeniFgP) ¢ abasedi ghi tbe, faad
the 10l i ke. Exanpl es of bi guanides include netformn, phenformn, or
buf or mi n.tWhRsul iFFsé¥r eCEfdRLES mByPHRIGed déd TRty sufeBnyRur 88PaEdE
non-sul fonyl urea speci es. Exanpl.es of .sul fonyl urea species include

ol ybencl SHPABEBIYBL | Geytain AMing) AEioi AEOL YN ol AATEESVERY nbpi FF Bl
t ol gzam de, f.ol. butam de, . :
1506t ohelariiad: 5T Blt ant42% el S48 dBVBi FHorSiARAES G RAPRORE:
glisentide, _glisql am | i pi l.ycl.apyan, de I | .am. de,
inpentiggﬁeana%?%§EQé%%é.%€f§§§?e5g§¥ré%%$igglf%ﬁ%luF%é%%ﬁ%égggé’ and

i ncl ude Qﬁﬁgggkfﬁgf’céﬁ%éﬁﬂfdg(¥%e§@"£§f¥%9iﬁﬁ%leus compounds exhibit
reversible and competitive inhibitory activity for the DPP-IV
enzyme (Augusiyns K J L., et al, Eur. J. Med. Chem., 1997, 301-

10 309) . Among products of such extensive research and development,
there are continuing experiments on the action mechanism and
efficacy of certain compounds, specifically Val-Pyr (Valine-
Pyrrolidide), Ile-Thia (Isoleucine-Thiazolidide), and the like.
Particularly, a great deal of attention has been focused on Ile-

15 Thia, because the Val-Pyr structure exhibited relatively poor
inhibitory activity on DPP-IV (Hanne B. R., et al, Nat. Struct.
Biol., 2003, 19-25), which as such prompted intensive research
and study on derivatives of the Ile-Thia compound.

Out of the derivative compounds focused and obtained by

20 the above-mentioned research and study, a compound having the
most prominent activity was beta-amino acid thiazolidide series
which was attempted to be developed by Merck & Co., Inc.
However, according to the results of pharmacodynamic and
pharmacokinetic experiments performed in rats, the obtained

25 compound exhibited significantly low bicavailability in



20Metformn, a representative Biguanide, is a hypoglycemnm c agent that
regul ates high bl ood glucose |evels without stinmulating insulin
secretion fromthe pancreas, and is advantageous | i

may be applied to obese diabetic patients becausépﬂgthgjﬁ#ﬁoégﬁyﬂéﬁﬁ
associated wth 25wei ght gain and applied also to patients which are
not PCT/ KR2009/ 005970 susceptible to sul fonylurea drugs due to its
different action nechanism Although the action nechani smof netform
is not clearly known, the drug only reduces blood glucose |evels of
di abet i ¢ GRROMBREEOM vhblut aaf PR ARt blévdtatibsen | Ehel dnbibEtiwyr naf
subj ects, and does not have any action of stinulating 13-cells in the
pancr eas %Q?YgﬁFﬁﬁI%EQQW%F§UIPﬁng%%r%ﬂn(ﬁ¢-é§ﬂp§?§8190 f SiyEmur dgtt -,

drugs. It kn t metformn i ncreases the action of jnsulin in
peri pher a%ooéel Igy\@%tf@%tzés 3% e aﬁan?ﬁ%iﬁn&?'angu caSB¥efiRREHSe o0

duct f t dit t udi
Phat et ROPPHIGET 1 nCBkEI i st e ShABThes Cb el iene: SV ERBREnSt
gluggse Qﬁ_ ggg AI menbrane. In addition, the drug is
charact eri zé iprOV|ng dysllpldenla to Iomer bl ood

LDL-chol est er gﬂﬂg eg' ¥88fé qrﬁel %&gose :LQVIeg'tE%%%on ”EL’&J@P&]P‘ %o%é‘%é’e

adm ni stered atlv

twice a day¢ faorb@e%mlﬁo rg@&al nanaraad%\f%mo \éhet!hlrg%fl@aﬂa@ Ipér
adm nistered in excess of 2000 ng, it Is adm nistered wth nea %ree

times a dayiand, the feed MIMJOTAcREF KlaYirsS sA9R9f MBant e FRET 8 M Re
is applied to overmelght di abetic 20 patients, it is evaluated as an

excel | entppe-abetiesibhesapedtt cvagent ThHOWeY 88ing agsshphdele doakere
because adverse side effects nay be acconpani ed by gastrointestinal
sysitem dizsppt-detls, feuctsdstdtartdreapt naheea;hivemilidids padetthenbickeus
bl ood system di sorders, such as Vitam n B12 deficiency and the
25l i ke, Mathi e adifdesest whadnt snaxlsesecempetadol(Lind=orpl iBat ien al,
PCT/ KR2009/ 005970 that is scarce but may lead to 50% nortality by

i nt er nal Biceuerul af¢dn &hemet f bebin, aiPithedllpRed766). Withsubueh a

sensitizers are relatively recently devel oped drug , have a _
t hazol i diSHPERSWRNY TZOPSSR¥Feet ur & aNaragky on of erivatives  having

substitution of the thiazolidide parent nucleus with a

15 piperazine parent nucleus were synthesized with drug efficacy
testing and pharmacodynamic  studies. Unfortunately, the
piperazine derivatives of Merck still suffered from
significantly poor bicavailability. According to the compound
optimization to cope with such a disadvantage, sitagliptin, the

20 product MK-0431 (trade name: JANUVIA), was developed with
modification of a piperazine moiety to a triazolopiperazine
moiety. This product is now commercially available under new
drug approval by US FDA in 2006.

[Sitagliptin]



5 peroxisone prolierator-activated receptors (PPARs). Exanpl es of
insulin sensitizers include troglitazone, ciglitazone, rosiglitazone
(AVNADI A), pioglitazone (ACTOS), englitazone, and iﬁﬁg i
them various studies are underway. Cannabi noid rgkgg{ - 00§ﬁﬁﬂ§§§0
antagoni sts are relatively 10 recently devel oped drug targets,

i nhibit excessive activity of endocannabinoid to regul ate the bal ance
of body weight and energy as well as glucose and |ipid netabolism
and act on cannabipoid receptor-1 (CBl receptor) present in central
and peripheral neryous systens. 15Exanples of cannabinoid receptor-1
ant agoni st s i nthyes ﬂ'nnngbaat (ACOWPLI A), O enabant, | binabant,

Suri nabant, and i key Begi des them various studies are underway.
However , because t o8 opqhesitynN s a chronic disease and its
conditions are conplicated, thgre §fe‘yany 20 cases in which
symptons of the digease are in\prgy S, acconpani ed by various
conplications. Therefore, it is NHecessary to choose a nedication nost
appropriate for the individual patien€Fs conditions. Wen individual
medi cati ons are adm ni stered al one, there are cases in which

sufficient 25.effects,may_bhe ohtai.ned according to it tons. In
Sdi tom POTTRIBO0SIB0LBTETher & SrE iy Phdet i n it ¢ g "o
difficul to 8 GLLPIGR! 1 RIAG G Cal ReE0POSE: dn TRATGAL] Ol IS, {0 M8 one
probl ens such as 1ncrease 1n"dose or occurrence of adverse side
effects negukli ngnd ramphohepoes AdfbOLS'AA i@y TOMSexldislietadopb-By
nmet hods for adm nistering a single drug, varloug net hods for

admigi st _el&lh@gi%ﬁ%or afRI @i tdf, Ugso t hatid fergnt aBghadi SBE | Richieving
conbi nati on have been recently suggested. In particular,

studi es @ghtEecaitines apeottd nedorshianiisbialtn ofs DPRohi¥ared  to
i nhi bitors and conventional diabetes 10 therapeutic agents show t hat
a phar mesutreaal orcdnIER-Ti ofnipitepated byerm stidtgeded 024 (s¥ithegfis of a
sitagliptin, 25-94% (ww of metformn, 0.1-10% (ww) of a l|ubricant,
and 0- 35%ofwl whebéracyunde rcompodng cbosedining tsheetasembfic vodagh,i pind
which is a conmpound comercially available as a trade nanme of GGl vus
from 15 Nowaglersd conbiimygnpibhs of \d | dagbpphin weprassntedni hyatthe
ratios of 50-98% 60-98% 70-98% or 80-98% are disclosed in

| nt¥ nat ifeRaPvPB| Featylen 1GazBased\ven 0ndDy8 726 anrd icorbPnedapi F1kedf
vidagliptin_and pioglitazone, a PPAR agonist, by direct conpression
method arké HogeR| BacPtith ACRLAFARI P - 20 0PUBPPEAST on Gazette WO

06/ 135693. However, ihe e literatures describe pharnaceutically

opti mal conposiFPEM+&ttos in a preparation including a DPP-1V
inhibitor and netfa@mn or a PPAR agoni st, rather than synergistic
effects of the two [drugs. In addition, it is described in JPET
(2004), 310, 6

(In formula 1, X is OR?, SRY, or NR'R? wherein R' and R?
15 are independently a Ci~Cs lower alkyl, or R and R? of NR'R? may
form a S-membered to T-membered ring containing a hetero

element of 0.)



25619 that a DPP-1V inhibitor valine-pyrrolidide (val-pyr), when
PCT/ KR2009/ 005970 admi ni stered to an animal in conbination with

metformn, increased glucagon-like protein |evel sggfémggghﬁ%bﬂ)

i ntake and wei ght gain, and synergistically inpro

tolerance. 5It is disclosed in Life Science (2007), 81, 72-79 that
conbi ned admi nistration of vildagliptin and rosiglitazone brought
about significant inprovenent in serumglucose, triglyceride, and

gl ucose tol erances, and pre-existi n% adverse side effects such as
edema from rosilgti £a¢breandot R e WHOtoaR etiicted2by CORBPABYHY
adm nistratjon of vyildagliptin. . It isidentjfied in )
Internati‘%ﬂdﬁr PabFi¥at i VG@:&?@FPE! WOHPRUES36 91t ngPe3stY rESEPPerFia
gl ucose tol erance.test _on vildag|liptin and a PPAR agoni st njcronjzed
Dot s br AT BN e En SRS, LB SbLy AT\ U oS IS Bb6 WRChIGE
single 15 adm nistration of vildagliptin.and by, 7%wth a single
adm ni st 1 &F PORCGT-FFof 1 BY IS i | & A PACES s eir Ra St 5y 283955
insWdin s (AR Lopr o i in W t
e B D 4 s i S s e
Phar macoly;gch 41,£2007), 104, 29-38 20 that postprandial high blood

gl ucose levels are effectively decreased with a conbi ned

adm ni stration ofyEIQed WACH nh$1,8: DFE- &30 I RieDIacYagl %goﬁlélg‘@i&?

is an a-glucosidaSe i nhibitor, and acarbose, and in JPET (2007),
320(2), %38 THhEsdrimationhelt E3ddbHysiradal mrshered i SneonbiRadsoimaM kg
25gl ybencl am de or nateglinide, which is a kind of insulin

PCT/ KR20(09/0088 7 Oasatyeatcagogol 1 aast, pr antly bl tdtegh aligtosel,| evwels e
al so effectively decreased. It is mentioned in Korea Patent
Publd cat ildakeNo Ex2003es 004 94dguarhiate swHer lade ompofiowhice s ghiehédrmin, or
International 5 Publication Gazette WD 99/061431 is adm ni stered in
conbi nat ledowinih. a cormpdan onagctiHusiowest hemapeutbe agintidethe into
plasma DPP-1V activity, henoglobin concentration (HoAIC, %, and

pl asma glswddsByhpeea gandi capRtsukiciydegea species. Examples of

sulfonylurea species include glybenclamide (glyburide),
glipizide, gliclazide, glimepiride, tolazamide, teolbutamide,

15 acetohexamide, carbutamide, chlorpropamide, glibornuride,
gliguidone, glisentide, glisolamide, glisoxepide,
glyclopyamide, glycylamide, glipentide, and the like. Examples
of non-sulfonylurea species include repaglinide, nateglinide,
and the like.

20 Metformin, a representative Biguanide, is a hypoglycemic
agent that regulates high blood glucose levels without
stimulating insulin secretion from the pancreas, and is
advantageous in that it the drug may be applied to obese
diabetic patients because metformin is not assocliated with

25 weight gain and applied also to patients which are not



It is described in International Publication Gazette WO 10 07/ 074884
that when alogliptin is admnistered in conbination wi th voglibose,

pi oglitazone, and the |ike, pancreas protective e
It is mentioned in International Publication GazéPkgfbégggﬁggggggiﬁg
that vildagliptin and rinonabant, which are 15 cannabi noid receptor-1
ant agoni sts, are adm nistered in conbination, blood glucose and lipid
| evel s and wei ght are effectively inproved, and described in WO
06/ 119260 that when sitagliptin and a cannabinoid receptor-1
ant agoni stusEcPtABAE N9t EREECI L Wb HardSosueygltge dde tHiféeaant anbiion
insulin 20resistance are inproved. Thus,  the gresent i nventors
have devéﬁ%’éﬂ‘lémcor%&@ﬁ’b‘%f S nefalon WRAFRFIEN aChowstIppp- [ not
i nhi bitor red that en t he conmpound istered in
Conbi nat | HFARLYn KB nt (AP aBECRC COLYateROBeS | POBge AR AT ckEet ienet
gl ucose 2 | erance ,i.s xhlbl ed, bl | u e levels are
effecuveqslf% BT/ KRSUGET B085F i 65&9 3595 & kKRS, of
ther y | e g e t ptes |nv ntl n. [DISCL
%%f%éﬁ%@:%%ﬁ%@hﬁoaﬁ HBePhevE ok SEL SR e sgrlreﬂgé’ﬁ Ths
|nvent|o 'ée%f prOV|d Q?QQﬁ ut%gal g 5%%'(¥%§h h%ecre ion
preventi T reat mentc &1 Ee es Or obesity conpr|5|ng asactrve

i ngredi e@&a@%reamwngummm@ it &y her@ctisVifyoudf EhPEPhibd¥brmin

pepti dase-1V and 10ot her anti di abetic or antiobesity agents.

[ TECHNI CAlcPeb5EE Obhe  actioACe@r dhB@Iig Eﬂepﬁkﬁﬁﬁéfaln&@iiéC"buéh as
pharmaceutical composition for the prevention and treatnent of

di abet es 1Gkel5 e Shlidt1einS| AgcBsa s | yRuddHy egit @Rickibh) from the
conpound represented by the follow ng Formula 1, a pharmaceutically

accept ablld veal t ahfief eokas ardpoiitade ihheoref stodics IVlaratretitbenenf zctadnd
(2) one or nore other antidiabetic or antiobesity agents.
in skeletal muscles and increases the movement of glucose
through a cell membrane. In addition, the drug is characterized
by improving dyslipidemia to lower blood LDL-cholestercl and
triglyceride levels. Clinically, metformin may be administered
15 in a relatively high dose, up to 200 mg per day, and twice a
day, for example, morning and evening. When metformin is
administered in excess of 2000 mg, it is administered with meal
three times a day and the maximum dose per day is 2500 mg.
When metformin is applied to overweight diabetic
20 patients, it is evaluated as an excellent diabetes therapeutic
agent. However, care should be taken because adverse side
effects may be accompanied by gastrointestinal system
disorders, such as diarrhea, nausea, vomiting, and the 1like,

blood system disorders, such as Vitamin Bl2 deficiency and the

25 like, lactic acidosis which is a severe metabolic complication



20<Formul a 1> PCT1KR20091005970 (In Forrmula 1, X is as defined
herein.) [ ADVANTAGEQUS EFFECTS] According to the present invention, a

phar maceutical 5 conposition conprising as activgA m @
conmpound which is a kind of a novel DPP-1V inhi bifg’rP ‘i }3}(?5?0?%
ot her antidi abetic or antiobesity agents may be useful in the
prevention and treatnent of diabetes, obesity, and the |ike by
adm ni stering the conposition to enhance gl ucose tol erance 10
effects, inhibition of blood glucose |evels, and reducing effects of
fat mass,th@snph? e§CBECHL HBIE cBAYerdEREnalo afPrdiniddld tar fant iabesnal
agents. [Description of Drawings] 15FIG 1 .is an isobol ogram show ng
anti di abSGETELEELPR f MRABESFMEBNpARS tiehd 1&8nt ai ni ng a conpound of
Formula 1 and netformn; ... FIG 2 s @g}{]aﬁé&h showi ng. t he geécen
i nhibition of tREY AR VITFHEIAERP urd TohpbhentS onE R % ReXgdope
conposi ti pn at 20ratiqQ.of 1.1.at vario nimal _adm ni stration
doses; c%‘lgsFl éavf i g %hérzg ﬁ&yﬁo%%ge tkuliz@erggﬁ‘f‘c?%&?’bi g'gn 39 ©°n
terny of iprouerent, Ln glycgse Laletance. aboposl nabeadope coupRynd
1, _ITEf[fO m_n, and a mx_e conpositi on at var_ous a IITB_
adm ni strati qndess 1 aLhos: Mferk 5%%%9129159:6{;"138@%&? C&ig22ELGZnd,
is a graph show ng the percent 1 nhibition in telLxs

rosiglitazone (AVNADIA), pioglitazone (ACTOS), englitazone, and

the like. Besides them, various studies are underway.

Cannabinoid receptor-1 antagonists are relatively

10 recently developed drug targets, inhibit excessive activity of
endocannabinoid to regulate the balance of body weight and
energy as well as glucose and lipid metabolism, and act on
cannabincid receptor-1 (CBl1 receptor) present in central and
peripheral nervous systems.

15 Examples of cannabinoid receptor-1 antagonists include
Rimonabant (ACOMPLIA), Otenabant, Ibinabant, Surinabant, and
the like. Besides them, various studies are underway.

However, because diabetes or obesity 1is a chronic
disease and. its conditions are complicated, there are many

20 cases 1in which symptoms of the disease are in progress,
accompanied by various complications. Therefore, it is
necessary to choose a medication most appropriate for the
individual patient’s conditions. When individual medications

are administered alone, there are cases in which sufficient

25 ~effects may be obtained according to its symptoms. In addition,

10



PCT/ KR2009/ 005970 of plasma gl ucose of a compound 1, netformn, and a
m xed conposition by adm nistration at various animal adm nistration

dose ratios of 1:50 to 1:150 for two weeks in ob T =T 1S, a
graph showi ng the percent inhibition in terns 5 ?WM@@%?Oa
conpound 1, a PPARy agonist, and a m xed conposition by

adm nistration at various aninmal adm nistration dose ratios of 1:0.01
to 1:0.4 for seven days in diabetic mce; FIG 6 is a graph
showi ng the percent inhibition in terns of blood glucose of a
conpound therg NG oMyny ucéaeserineswiab@ht 1£10-5 aitlt  dibtedie ompdsi€d-bn
by adm nistration at various dose ratios of 1:0.2 to 1:3. 2;

FIG 7 i PT&GH5Bh LehSHPRESt Re M5EREBRECD nHDI £P oMADH PEPRECTRY  BREbRS
gl ucose of a compound %? an a-gl ucosi dase inhibitor, and . a m xed

conposi tll&‘Frﬁﬁ‘sﬁdml?n s¥PEti oif atOWF88§6d0%% 13RS5 5fldje. 05658¢°
1:0.18; d h, h h t
Lormeof TRHRbiBsent o GrvcbedeRnl adtms S taSe b By 11 hgtead ot !

b b
adni'hi 's??L?.haﬁCSt‘%%%;ra.danﬁﬁtl%o%%h?%t. Posihpfd. %r{l’%"s‘f%%%‘%yﬁwm
Her ei naf tepy ot D€ P& ie&ﬁe' B}_‘e%%”d%ha Qﬁtﬂegﬁ%ggﬁgﬁ ”mQ isfmor in

The presen |nvent rovides a pharrnaceutlc osl

preventlggmﬁggagigﬁiﬁgyg Hg%ndk@gggggy(ghgggglégRQOOQI005970 obe5|ty
conprising as active ingredients (1)° a conpound represented by the

fol | ow ng Formha %}ﬂ):@l@ﬁ@éﬂace%ﬂl&ﬁéé y ditcentablzgusakt bher eghpided
hydrate thereof, or a sol vate thereof, and (2) one or nore other

antidi ab%ﬂn@n@étﬁ@ﬁcﬁb%ﬁtﬂPmniﬁnbltors and conventional diabetes

10 therapeutic agents show that a pharmaceutical composition

prepared by mixing 3~20% (w/w) of sitagliptin, 25~94% (w/w) of

metformin, 0.1~10% (w/w) of a lubricant, and 0~35% (w/w) of a

binder is disclosed. In the case of wvidagliptin which is a

compound commercially available as a trade name of Galvus from

15 Novartis, combined pills of wvildagliptin and metformin at

ratios of 50~58%, 60~98%, 70~98%, or 80~98% are disclosed in

International Publication Gazette WO 07/078726, and combined

pills of wvidagliptin and pioglitazone, a PPAR agonist, by

direct compression method are described in International

20 Publication Gazette WO 06/135693. However, these literatures

describe pharmaceutically optimal composition ratios in a

preparation including a DPP-IV inhibitor and metformin or a

PPAR agonist, rather than synergistic effeéts of the two drugs.

In addition, it is described in JPET (2004), 310, 6l4-

25 619 that a DPP-IV inhibitor wvaline-pyrrolidide (val-pyr), when

11



[Formula 1] In Formula 1, Xis OR, SR, or NRLR2, 10Werein R and
R2 are independently a 01-05 |l ower alkyl, or R and R2 of |VRIR2 may
forma 5-nmenbered to 7-nenbered ring containing

0. The C1-05 | ower alkyl in Fornula 1 nayafkfiﬁ@3{2b§§ﬁﬂ@5§§ﬂ
al kyl and a cycl oal kyl. 15The conpound represented by Formula 1 may
have two asymmetric centers, and thus may have asymmetric centers at
the 13-carbon and at the carbon of 3-position of piperazine.
Therefore, the center may be present in the formof a single

di ast er egvlzrinisgecadt eto r atemepimpkt uie cromdilagtéproiwoiter imetformin,
20m xture, all of which may be included in the conpound represented
by For nulidcregéedr giligagenthikpreieditin nesiftlicon decpeFsrRR2009700897ke
In addition, the conpound represented by Fornula 1 of the present

i nventi orffithy WRlSHrti SRLYr pr é86nt SE1SX &G GRetY ahE}PF‘PW‘si dgapcose
tautoners as well as m xtures thereof may be included in the conpound
of the priéd&RE Ffvention. 5The stereomer of the present invention may

be obtajned by it ereooel seite yiLfes s agsar dofl |0, ¢y conien! fl
a known Q&%@%@E?OFadmiT%FﬁF%ﬁiqﬂ:r%&er%g&ﬁaggggghgs égdtr¥%s %gﬁ?%ggge

represente ormu e presen I on are as
brought about significant improvement in serum glucose,

triglyceride, and glucose tolerances, and pre-existing adverse
side effects such as edema from rosiglitazone and the like were
10 alleviated by combined administration of vildagliptin.
It is identified in International Publication Gazette WO
04/052362 that as a result of a glucose tolerance test on
vildagliptin and a PPAR agonist micronized fenofibrate, the
area under curve (AUC) was decreased by 18% with a single
15 administration of wvildagliptin and by 7% with a single
administration of fenofibrate while the AUC was decreased by
33%, insulin sensitivity was improved, and weight gain was
reduced with a combined administration of the two drugs.
It is mentioned in J. Pharmacol Sci. (2007), 104, 29-38
20 that postprandial high blood glucose levels are effectively
decreased with a combined administration of E3024 which is a
DPP-IV  inhibitor, wvoglibose which is an da-glucosidase
inhibiteor, and acarbose, and in JPET (2007), 320(2), 738-746
that when E3024 1is administered 1in combination with

25 glybenclamide or nateglinide, which is a kind of insulin

12



1) (R-4-[(R-3-am no-4-(2,4,5-
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazin-2-one;

2) (S)-4-[(R)-3-am no-4-(2,4,5-
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)pi pergmillﬁ%%'é‘?9/005970

153) (R -4-[(R)-3-am no-4-(2, 4, 5-
trifluorophenyl) but anoyl] - 3- (et hoxynet hyl ) pi per azi n- 2- one; 4)
(R-4-[(R-3-amno-4-(2,4
trlfluorophenyl)butanoyl] 3 (i sopropoxynet hyl ) pi perazi n- 2- one;
5) (R) - 4-§gRet3cafifo- 4ppgtpwqulal high glucose levels are also
20t ri f1 uor ophenyl butanoyl] 3 (cyclopentyloxynethyl)plpera2|n 2- one;
6) (R -4-§{(iRrtivs n@e@t@(af
trifl uorophenylf but ano l e&j(m et hyl am no) net hé %glgeram n- 2- oneé
257) (R) - 4- [ (R) -3 ah§ n@ ¥ pin KRPOBSNB05Y tion No. 2003-
trifluor yl) b oy . . .
[(ethy|n3&ﬂ§Q§ : g%ﬁgt é*?%iﬁ%ré%Wﬁmfngnedescrled in International
8) ( g‘hb)el m NO= 441 .
11 11 uor o ﬁyﬁ? D RS YDnP AABH Forkt AGTLBH BEPESA i SoRginacion
59) (R) - 45] & ?b t, the pl DPP-
trifl uoroplhenyl f%‘q{,anoy EL Eu?le% W ommet yf:) p?%%ram h- 25hes
IV activity, hemoglobin concentration (HbALC, %), and plasma
gluccse are significantly reduced.
It is described in International Publication Gazette WO
10 07/074884 that when alogliptin is administered in combination
with voglibose, pioglitazone, and the like, pancreas protective
effects are enhanced.
It is mentioned in International Publication Gazette WO
07/006769 that wvildagliptin and rimonabant, which are
15 cannabinoid receptor-l antagonists, are administered in
combination, blood glucose and lipid levels and weight are
effectively improved, and described in WO 06/11%260 that when
sitagliptin and a cannabinoid receptor-1 antagonist are
administered in combination, glucose tolerance and insulin
20 resistance are improved.
Thus, the present inventors have developed a compound of
Formula 1, which is a novel DPP-IV inhibitor, discovered that
wnen the compound is administered in combination with an

antidiabetic or antiobesity agent, an excellent glucose

25 tolerance is exhibited, blood glucose levels are effectively

13



The pharnmaceutically acceptable salt of the beta-am no
group-cont ai ni ng hetero conpound of Formula 1 according to the

present invention nmay be prepared by any conventi

preparation of salts known in the art. E@t’@iﬂ?ﬁwj‘ﬁﬁm
term "pharnmaceutically acceptable salt” refers to a salt prepared
froma pharmaceutically acceptabl e non-toxic base or acid including
an inorganic or organic base and an inorganic or organic acid.
Exanpl es of the 15salt derived from an inorganic base include

al um numipeiedm eafci Ik é@ﬁﬁbrleeﬁﬁﬁ@CeﬂerrEhﬁiehY t RBiegAiing  to
magnesi um nmanganat e, nmanganese, potassjium sodium zinc, and the

li ke. PardaBUERIP) PF cths mE@sSsPE HPWOMFAAR- cal ci um magnesi um

pot assi um and sodium salts. A solid salt may have one or nore 20
crystal structures, or otherwise may be in the fo 11 of a hydrate.
Exanpl es qf the salt derived frin1a pharmaceutically acceptabl e

non-t oxi c BFEE&ﬁﬁpﬁgagg FGNFEN primary, secondary or tertiary
amne, a i e ] such as a naturally-occurring substituted
am ne, a iygééﬁféﬁ% %gag%ﬂﬁg basi c i on 25exchange resin such as

ar gi ni ne, betai In @QQI' : . . .

N, N - di benzyl et ern d§§n1ne ethgggﬁ?ﬁelfmentlon s to provide a

di et hyl a?ﬂé%%é@ﬁ@ica?l dédﬁ?ﬁc!&%%h“@@&“éﬂ&' SLNaRAl ARG treatment of
et hyl enedi am ne, N- et hyl norphol i ne, N- et hyl plperldlne gl ucam ne,

gl ucosamdigpehbst b Aesitydcabphi 8ng | SPRIRBYLaAThGLdizntlsy §i BBmpound
met hyl gl ucam ne, norpholine, piperazine, piperidine, polyamne resin,

procai newHadhi NEshidieebr eng n%ctﬁ.frﬁ@%h)ﬂfanﬁfﬁepﬂlrdyle A1V and
tripropylam ne, tronmetham ne, and the |iKke. en the conmpound
of 1the preadent ahbhid@idbatid ®rbasttobesisal tageheseof may be prepared
from pharmaceutically acceptable 10 non-toxic acids including

i norgani ¢ and organi c acids. Exanples of the acid include acetic
aci d, benzenesul fonic acid, benzoic acid, canphorsulfonic acid,
citric aclmECRilTAfesOLPDION acid, fumaric acid, gluconic acid,
glutam c acid, hydrobrom c acid, hydrochloric acid, isethionic acid,
| actic acid, nﬁF€P€dh%gd1x&5th%awﬂ@sééﬁd infgrdione &%l@harmaCGUtlcal
met hanesul f oni ¢ acid, nucic acid, nitric acid, panpic ac

pantotheﬁP@PQEFﬁlo%hégﬁhGPPcF&@W@ntéﬁﬁcﬁﬁ¥k %RﬁQ§me§Elﬁ¥ﬁ|QQ%ﬁﬁﬁ?s or

tart t ol | f d di d d the ik

prior ap es&hgppﬁé}}lm”e“e ﬂsq”ca%{"y%a?i'gﬁt Dreedid ey (B8 ager penssing
t 20 h h tart

2l pi ¢’ adPRESSRBIE pPat oFay gL B R AP RERGHE | cal |9 SLEEBOHRNE SRty

may be t%.%%ﬁkgbfg'(%alt thereof, a hydrate therecf, or a solvate

thereof, and (2) one or more other antidiabetic or antiocbesity

agents.
20 <Formula 1>
F
F
NH, O
N/\
X 0

14



As used herein, the conmpound of Fornmula 1 designated is intended to
enbrace a pharnmaceutically acceptable salt thereof. 25A hydrate of a
conpound of Fornula 1 of the present PCT/ KR2009/ i i

a pharmaceutically acceptable salt thereof is infggggg&g{iQ§ﬁQQﬁ$PZﬁ
stoichionetric or non-stoichionetric amount of water bound thereto by
non-coval ent internol ecular forces. The hydrate may contain 1 or nore
equi val ent of water, 5 typically 1 to 5 equivalents of water. The
hydrate may be e@%&ﬁglgylcﬁy%kﬁlg'ééﬁiﬁ & gonpound of Formul a
1 of the presen i nvéntion or a phar maceu |c§? y acceptable salt

thereof in water or water-containing solvent. A solvate of a conpound
of Fornmula 1 of the present 10 invention or a pharnmaceutically

accept abl t Of LS tended to enbrace a stoichionetric or
non- stoicﬁﬁ@ﬁ%@?¥%fﬁﬁnéﬁkﬁ a solvent bound thereto by non-coval ent
i nt er ol ecul ar é%c%?tg_sm Pr.&f e”cfg@ﬂ Lﬁr‘?e's\é%%t SlﬁxFé%t‘ﬁQJ at ' % 1pr{é%%8éh€1c£‘fd

suitable for ni str t|on t For exanp nmention nay

be rmde Qﬂ‘on@;oe@e%m BBLPANSI ng PIOPAN0kse r&@{d})éb@@ﬁtgh!a%bﬁ!souﬁ@dwﬁb&l
i ke. A conpound of Fornula 1 of the present invention may be

readi |y oby ai nethdisofleschbbet bhpKoy eanifai&ir AR i&@d 1 P Nore other
2007-0038462. Specifically, (R -(3-t-butoxynethyl)piperazin-2- 20 one

synt hesi zga itiiapedic (3R - anhubbxy Loy bemena@ NRag- (Fs 4 dyeful in the
trifluorophenyl)butanoic acid and D-serine nethyl ester as starting
mat er i al pmwgnbéos yatd esi Zatheinmt o fadiabéesse ket thy bahydl the like by
(R -4[ (R)-2-(t-butoxynethyl)-3-oxopi perazin-|-yl]-4-oxol-(2,4,5-trifl
uor ophenytnibisaaray| chebacamoditishantar cerd@pept i gl zaissontpéacanom
(step 1), and then subjected to PCT/KR2009/ 005970 deprotection (step
2) ,1G ol | eigecby . nethidliitiani ot t dlobtai eplucempéandlsn tane! f opdueing
Formula 1. The conpound of Fornmula 1 is a kind of DPP-1V

i nhi bi t orrffeRhFbi taf exéat| eMBSPhi KiAmpaFedct i%7 t yoBReDPPCPYVaREienal
bi oavail ability, and may be useful in the prevention and treatnent of
d|seasesa§G&H1§§eHP%5§{@§t189@§%¥¥ a%H¥FSthe i ke, caused by DPP-1V.
An anti di abetic or antiobesity agent which is mxed with a conpound
represented by Formula 1 in the present invention to

[Description of Drawings]

15 FIG. 1 is an isobclogram showing antidiabetic effects of
mixed compositions containing a compound of Formula 1 and
metformin;

FIG. 2 is a graph showing the percent inhibition of the
individual mixture components only and a mixed composition at a

20 ratio of 1:1 at wvarious animal administration doses;

FIG. 3 is a graph showing the percent inhibition in terms
of improvement in glucose tolerance of a single dose compound
1, metformin, and a mixed composition at wvarious animal
administration dose ratics of 1:50 to 1:150 in ocbese mice;

25 FIG. 4 is a graph showing the percent inhibition in terms

15



10 provide a conmposition for prevention and treatnent of diabetes or
obesity may be preferably selected fromthe group consisting of

a- gl ucosi dase i nhi bitor, Biguanide, insulin secr i i
sensitizer, and cannabi noid receptor-1 antagonissbiﬁﬁagigg¢6§%ﬂdéb7ﬂn
limted thereto. 15The Bi guanide of the present invention refers to a
drug including a biaguanid structure and having effects, such as
anaer obi c glycolysis pronoting effects, enhancenent of peri pheral
insulin effects, suppression of absorption of glucose fromthe

i nt esti nalf tpaeina agduseppr e$siconcafipdunger 1 20 mgityoonengenadi & Theed
Bi aguani de may be selected fromthe group consisting of netformn,

buf or m nesompegiphenf by np@dnimigtnatips abt VRF PR R @ letasiministration
The insulin sensitizer of the present invention refers to a drug

whi ch i mslas@esatiesl ¢h Bl 6/ gy%%nfcqn GOt BepbRetn 2BRsSodig§Ricose

| evel s, commonly has ,a thiazolidindione (TZzD) PCT/KR2009/ 005970
structure, an&qébtg 48 PePBIPRROPIG ther BEEreHe tiVHEEE1PBC LDt BFETS

(P ). The_insulin sensitizer é&be sel ect ed fron1the

consl sti i GFOPHoGH o, &icgIPPERonk, & dsigl Yt%&%ﬁ@ ¢A Rﬁ\DgAE?lxed

pioglitaz ACTOS) I S5hut I S .not
Pheret o, cotpostig] brﬁsu%"ml%ecéi%§aoaae‘f%¥l%e S PibERprarion

refers t%o%edﬁ:%lc?%oé‘f)tl' g oh NSyl 1y Fid L 's%QFB %Qééj%f"‘ d&%b% 8fm3} 1

pancreas, and dr'ug "having a sul nonsu

structure. Pr %ﬁ%r.a@ ¥s Lh ré LHHd&u%%Cft%aﬁgﬂH&émnﬁﬁ%fE?oﬁ gﬁ“@erms

havi ng a sul fonyl urea st ure, sel’ected fromthe group consisting
of glyberd anbdg §ohaduy I&e)a cOhpPid de, agkiCksgl e rLl-sEepLsi d€ent,
t ol azam de, tol butam de,
acetoohexamiadea c afikebant siggltabpr apankdgi gl sbeitisr det various dose
gl i qui done, gl i senti de, gl i sol am de, gl i soxepi de, 15 gl ycl opyam de,
gl ycyl amrdeicandf gl iqpentticd@:302; a drug havi ng a non-sul fonyl urea
structure, such as repaglinide or nateglinide, but it is not limted
t her et o. FIGThe &sgéugosphdagewingi bheopeoterntheirpribdénoni v et intn
refers to a drug conpetitively inhibiting a-glucosidase which 20 is a
type of difgeédtbdegtnzyse ¢ofi Hutotmuswpiness di geistdosidand absoritemn
of starch, disaccharides, and the like. The agl ucosi dase i nhibitor
may be s@hgctad THremH t%ﬂ@%ﬁ@%or@i sefngnbstzatdidboset weglicbesedose
enl litate, and mglitol, but it is not limted thereto. 25The

bi nérdirecebtorl-P3akragehi 587 6% he present

FIG. 8 is a graph showing the percent inhibition in terms

of improvement in glucose tolerance of a compound 1, a
cannabinoid receptor-1 antagonist, a mixed composition by

administration at wvarious dose ratios of 1:1 to 1:10.

20
[BEST MODE]
Hereinafter, the present invention will be described in
detail.
The present invention provides a pharmaceutical
25 composition for the prevention and treatment of diabetes or

16



PCT/ KR2009/ 005970 invention refers to a drug inhibiting excessive
activity of endocannabinoid to regul ate the bal ance of body wei ght
and energy as well as glucose and |ipid netaboli i NOi
receptor-1 antagoni st nay be selected fromthe g?@hﬁﬁﬁgﬁéﬁﬁﬁs

ri nonabant (ACOWPLI A), O enabant, |binabant, and Surinabant, but it
is not limted thereto. The dose or dosage of a pharnmaceuti cal
conposition according to the present invention varies depending on a
patient's body wei ght, age, sex, health conditions, diet, tine 10 of
adm ni st riditsisaty adeiprstirad | s nechidde evagradicants atl@) t he sewmeoiny
of a disease, and the like. The general dosage unit is calcul ated
based on nspgegrdted &y athe vdolagreny edormbileh Irmyabeclgirwasendiea vy
kg human subject in a single dose to judge whether a therapeutically
ef f ect i vécge®Eapse at%aéitneghe%%'ver% YanRte 1hepecippreti at ed@oi ke
the precise therapeutically effective dose of the active in%tedients
wi Il var yhé&gehdi Agdupeh e Felmaney thfbuAtt biiahatd Cadti ¢atéehpohent
bei used, on the particular drug being used and upon the
afog%nenfﬁﬁﬁgg'synergistic rati os. The conpound of Forrmula 1 may be
preferably_includ in 20 the phaiivaceutical conposition in a range
of about 3?&ﬂ?6“h ut 1,5000 ng/ kg. However, the range may increase
or decrease, depending on the synptom In addition, a
recomrended dose | known is suitable as a daily clinical dose of
ot her anti di betd antiobesity 25agents included in a

phar maceuti cal j ti dPH0fOt he present PCT/ KR2009/ 005970

i nvention. For exi p of _about 500 ng to about 2000 ny is
general ly known as yeTinNCal™ dose of metformn. A

m xing ratio of a conmpound represen ﬁd by Formula 1 included in a
phar maceuti cal conposition of Ah resent 5 invention and ot her
antidi betic or antiobesity agentslinay be selected in the range of
1:16.7 to 1:450 based on a doSe tB be adni ni stered. Opti ma

t herapeutically effective doses to be adm nistered may be readily
det ermi ned by ﬁﬁo§@r§%}4de inthe art and will vary with the anmpunt

of active ingredients, used in
greoLs oﬁl, SRg, or NR'R?,

10 Wherein R' and R® are independently a C;~Cs lower alkyl,
or R' and R? of NR'R’> may form a S5-membered to 7-membered ring
containing a hetero element of O.

The C;~Cs lower alkyl in Formula 1 may include a C; to Cs
alkyl and a cycloalkyl.

15 The compound represented by Formula 1 may have two
asymmetric centers, and thus may have asymmetric centers at the
B-carbon and at the carbon of 3-position of piperazine.
Therefore, the center may be present in the form of a single
diastereomer, racemate, racemic mixturé or diastereocisomeric

20 mixture, all of which may be included in the compound

represented by Formula 1 according to the present invention.
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10 a synergistic ratio based on a fraction of their respective EDm
val ues, the strength of the preparation, the node of adm nistration
and the advancenent of the condition or disorder
addition, factors associated with the particular-gggfﬁgﬁigﬁbﬁibOéébo
treated, including subject age, body 15 weight, diet and tine of
adm nistration, will result in the need to adjust the dose to an
appropriate therapeutically effective |evel. The
pharmaceutical conposition of the present invention may be
admi ni st er ed wilrhi #ddHe anandeareof cemzyumst gientesengeilo 0 Bragwd aonl aof
fraction of their respective EDm values. The EDm value refers to a
dose of d&hsharnrscatt LOFPRESMPOBRY i B, PAFLIHIloh IEHREBE BRe ApérEERTST,
inhibition is, exhibited. The percent inhibition may be obtai ned by
cal cul at iy aH A& IGhddrRrUEGRGES 0P SariSddpetd MBS ot reslc iRy o
an area under curve of a 25group i.n_which gl ucose has not been
adm ni st HETUSRR Lhe B UBETP KRB S G5B 0 BUPVE-H - bl ood
gl ucose, conparijng the value with that of a.control group.in ich
ol icbee has bodiSditretieres? s clicsanss RYSPhESR PRRBT PPoREFAF e
I n gener (R e dve, dose | i

?&’p slt%rgéﬁg&g%%ﬁ%%y%gggﬁgg Sid Setiive dos célgveqqfcfnlé%%g figtRoa

dose to press r nore 1 n-nouse exper

(\VWD2006/ 1, I t] it h
oone, HeRaml ifi2kne art, udihd Nt RARGEBEEY bGR SOMAR hdfeblal f6r

i ncl uded 4§ ppabhg Fatdo ¢ ange of 9:1 to 1:3 based on a fraction of
their respective EDm val ues, and nore preferably in the 10ratio of
1:1. | N frRephBI SBCEHMINR]s COIPOShEi OBofbolde RgS@Bbnted by
i nvention, when the mxing ratio of the conmpound of Fornula 1 and

Bi gquani dedrsulalb. df othd g8%sedt 1nddtkion rREecabasell®ns.t he wei ght
rati o, poor efficacy or adverse side effects may occur. 15 On the
contrary, in the range of 1:16.7 to 1:450,(R3yAel ¢k st3I-canimordveépphts—
effects in glucose tol erance may occur. Therefore, the two agents may
be pr ef ertabiifyubnephered Jimteheyt inge (tofoutokem@thyl Ip Ui azdsed-onet he
wei ght ratio. However, the ratio is not limted thereto. 20ln the
phar maceut i cal 2¢onposition of the present (Savént {Bir;3vimmorie (Ai &g
rati o of the_ conpound represented by Fornmula 1 and an insulin

sensi ti z&F1f$uerepRney) QuEsgoybi —3~ I PudexwBrEh pasRP iR 4lhe 2nenght
ratj o, poor effjcacy or adverse side effects nay occur because_it |
a vial ue devi atiPAg from a 25daily cIinicaI(§6§é—ngkT§?QW%ﬂﬁrﬁﬁ(2f4r5

senst i 260 et Sh S kiiehnob T ST AR Y1 ) piperazin-2-one;

4) (R)-4-[ (R)-3-amino—-4-(2, 4,5~

S

trifluorophenyl)butanoyl]-3-(isopropoxymethyl)piperazin-2-cne;
5) (R)-4-[ (R) ~3~amino-4-(2,4, 5~
20 trifluorcphenyl)butanoyl] -3-(cyclopentyloxymethyl)piperazin-2-
one;
6) (R)-4-[(R)-3-amino-4-(2,4, 5~
trifluorophenyl)butanoyl]-3-[ (diethylamino)methyl]piperazin-2-
one;

25 1) (R)-4-[ (R)-3-amino-4-(2,4, 5-
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in the range of 1:0.01 to 1:0.4, synergistic inprovenent effects in
efficacy may occur. Therefore, the mxing ratio of the conpound 1 and
the insulin sensitizer nmay be preferably in the r :

1: 0.4 based on the weight ratio. 5 However, the ?ﬁﬁﬁ%@?%ﬁ?@d
thereto and may be adjusted dependi ng on the synptons. In the
pharmaceutical conposition of the present invention, when the m xing
rati o of the conpound of FoLuula 1 and an insulin secretagogue is
1:0.2 or less, or 1:3.2 or nore 10 based on the weight ratio, the
dose may ‘exdéegrapdanyl)mitianioyall -dose of the insulin secretagogue or
poor efficacy may occur. On the contrary, synergistic inprovenment

ef fects ihleEmlBgEYY FFLBOERCIYA ] PRREFIFHGE 0P85 0. 2 to 1: 3. 2.
Therefore, the mxing ratio of the conpound 1 and the insulin
secretagogue n&y be 15 preferably in the fdndeléR 1B3ominagir(3, 4, 5-

Ho , th ti i t Iim d.th to. . addi ti, i th

oy moce O E BT R AP 6 B 1 R RR E B D R ARB 2P R
ti f th d ted by F -.al i.d

R A TP PENS B Y e e o e e
tio, t ) i i.0i | f. th - als i

o bt o tataRE OB AR AU LY LIl SALRIBRE R0 [ i B, HoanL e e

| moroverent ef heet s,y etbleacy) Iy 00oaii the v agge Al L0030,

1:0.18. Therefore, 1t is preferable to have 25t mxing ratio o
conpound 4l-2nd-thes fn H IRHGRS eonPSTAKRIO0,00RR7Q iRbRHERY tH the
range of 1:0.03 to 1:0.718. However, the ratio is not limted thereto.

In the phatmeeUtingaht cORPRAS|t ban hphhedpPbesenty idaveBht 98nahrRa:kHE
m xing ratio of the compound of Fornmula 1 5 and a cannabi noi d

r ecept or -fbrapt-agenision ©1s@1Es0kndw@sSin @helattor nore based on the
wei ght ratio, the dose may exceed a daily clinical dose of the
cannabi noi d reeeptuwsed hatagoni sheorteguoor "idimeaeytiayl bgcuatceptable
Therefore, it is preferable to have the mxing ratio of the conpound
1 and t headafinabefersl I® mreceplor-fdrepgrtragonifstmi m t lEharamageubficdllly
to 1:10. However, the ratio is not limted thereto. As used
herei n, tdseepealpde adanntexiat bape mwarssichelngiudddgctaroninprganic or
predeterm ned material into patients using a suitable nmethod. The
conposi t IFGE281Ct hespran@mn | MpSYeNéR RRyCH#ANE Gild-y Egpnpheenteridie y
adm ni stered via, any of the ¢common routes, ,as_long as it is able to
reach t h&2désPrEUVE] S 2R BT I T RIATSS PR Fres B i ATSPR &ty
using a certain apparatus ca of t ans%orti ng, active substances

abl e
into tar 8-Sl s. SR rpr eE%Fﬁb?'e t o Gr& Py a Sy ¢ ffggnesium,
phar maceutical 20 conposition of the presenf. invention, but_.it is not
' ted (REBEPCoPanERERTETS adir 1 SLrAF GTrTHEY URses Uit abbub e
Intr aVG”%%%ti{:HiéPfQ’SCﬂéé‘feﬁfed ntLa horaeh G €eLh 08y, bulhabfe0fln,
limted thereto.
potassium and sodium salts. A solid salt may have one or more
20 crystal structures, or otherwise may be 1in the form of a
hydrate. Examples cof the salt derived from a pharmaceutically
acceptable non-toxic organic base include a primary, secondary
or tertiary amine, a substituted amine such as a naturally-

occurring substituted amine, a cyclic amine, or a basic ion

25 exchange resin such as arginine, betaine, caffeine, choline,

i9



The pharnmaceutical conposition of the present invention 25may be
formul ated into various oral or parenteral fornms of a

PCT/ KR2009/ 005970 broad range during clinical adm i

be adm ni stered. Exanpl es of the dosage fgpﬁfiiﬁﬁi#ﬁbﬁvﬁbégah
adm ni stration may includetablets, pills, hard/softcapsul es, sol utions,
5 suspensi ons, enul sions, syrups, granules, elixirs, and the |iKke.
These pharmaceutical formulations may contain, in addition to the
active ingredient, one or nore conventional diluents or excipients,
such as fN/N'eddébeexykefderlenegéaning, agent s, diisithvdgmanes, glidants;
bi nders, surfactants, and the |jke. 10 Exanples of the disintegrants
may i ncl Hethyarmineatanclal gi Mwligetavdamineidianlsal t gthenedpmine,
anhydr ous cal_ci um nonohydr ogen phosphate, and the |ike. Exanpl es, of
the gl i dAHY1IREGII#BIMRIe si | iLtAMErPReLERGc aci N TItEgREST L Bf/
calciumsalt thereof ol yet hyl ene,_ gl ycol nd the |ike. Exanples of
the bi ndeR U@ AS | eF ARt R NI o

| atin, hyl cel | ul di b hyl cel | ul :
ol Yt nyIRraY by RONEEERt « AGRNT) P oy BrBRgT et LPbge: anee
he like._ | it i.cal i '
e ot e pelTaRl £ 80un ! S PIATIRC UL IE8, AL ALAD T Aok it
cel | ul 08, sy fl N A0 mgergﬁmiﬁe,d%oh%@haﬁﬁ%e,f IRkl 98xe.
mayf urt her cont ai nconventi onal nown

ef fervescent m i dhesnabsRrBenhs. 68! @haNksebEAY 0L fve SRS eNerSasand 4
the |ike. Exanpl es of the dosage form for parenteral

adm ni st rallkoRn2288Y MAG! Wde pscte%ékéazego@qgﬁgﬁﬁa&éﬂt%ia@w, acceptable
non- aqueous sol utions, PCT/ KR2009/ 005970 suspensi ons, enul sions,
| yophi | i 2zeth-8020¢ Saciads SWRNOSEhEI 118SrgaAS N andagugatisc sRJivient Bxafples
suspendi ng agents, propyl ene glycol, polyethylene glycol, vegetable
oi | s suckvfashel aeédoi hclindg extetliloe aedtier benuethe sl fetniyl acl.dat benanit
the like can be 5 used. As the base of the injectable preparation,
convent i @raH, addinphyesubimh @ssial, ubiitizzer sciids otedhiapeagéhesic acid,
suspendi ng agents, enulsifying agents, stabilizers and preservatives
may be usedariheaghdr nateceival acishposiutiasdcaccdddi hydrebapmExaapld
of the present invention may be prepared as _a solution or . .
hydrochloric acid, isethionic acid, lactic acid, malelc acid,

15 malic acid, mandelic acid, methanesulfonic acid, mucic acid,
nitric acid, pamoic acid, pantothenic acid, phosphoric acid,
succinic acid, sulfuric acid, tartaric acid, p-toluene sulfonic
acid, adipic acid, and the like. Preferably, the
pharmaceutically acceptable salt may be acetic, citric,

20 hydrochloric, malic, phesphoric, succinic, tartaric and adipic
acids. More preferably, the pharmaceutically acceptable salt
may be tartaric acid.

As used herein, the compound .cf Formula 1 designated is
intended to embrace a pharmaceutically acceptable salt thereof.

25 A hydrate of a compound of Formula 1 of the present

20



10 suspension by mxing the conmpound of Fornula 1 or a
pharmaceutically acceptable salt thereof and netformn with a
stabilizer or buffer in water, and may be prepar | i

form (e.g. anpoule or vial). The conposition myeﬂgfﬂm&ﬂﬁﬁﬁ%
contain an adjuvant (e.g., a preservative, a 15 stabilizer, a wetting
agent or an enulsifier, a salt for osnmotic regulation, a buffering
agent, and the like). In addition, the conposition may further
contain other therapeutically useful substances. The conposition nay
be manuf dgtvgnédonn ar canwdmrrenglt heahey bycapkilms geihultdienegforis
coating nethods. 20 [ MODE FOR THE | NVENTI ON] Hereinafter, the
present iMereedn W | leMbsagescr i BEGirhigmeteridet aFl IeiFhodrBienetri®
foll owi ng Preparation Exanpl es, Exanples, Experinental Exanples, and
Pr epar at iaé‘}?uE%arﬁﬂ &6 Lo HertinFe it DRI IY oW B3R PP e 3 NACEMPE BT - HRE

for illustrative_ PCI/KR2009/ 005970 purposes only, and_the scope of
the presefMFhventt oY S FNoLoBE2 Tt 86 TR ABLVALIERY Raniarer,

<Pr epar at.i on npl.e>_Preparat.ion of Conpound of Forrmula 1 5and

hi e oTEIEPL 0T Adc ot ab! S aHRlefher et Hate  prBha uBraHe ERtvpIe
1> Preparatl f . .

(R)- 4- [ ( Bo8oamnRY LTS R LERF 90 o hony EFPBHRAr OBl e, bt
hyl ) pi pergzj.n-2- - » Prepa i f

Py EaseEng; Mifencion or 2 phSbEReis IOl CRM TPh S Cor
hydrOPh|qm!@Qt@@sofukﬁ%$ﬁﬂ%oﬁt§iﬁiﬁﬁléHﬂv%thornl and the reaction
solution was cooled to O, to which 448 nL of triethylam ne was then

slowly added. 358chwht@f &f i hYlcckpbanbde Masosho y1 adgedHo phgsent
reaction m xture which 15 was then stirred for 1 hour. The reaction

m Xgour e viasewaio®d dro & OpRatreapetei ¢y aRdcdptatfe CBADE Oftblefeds is
added thereto, followed by washing with 2.5 L of water. The organic
| ayer wadndehdéddover pmgness um sutbdatiel @mdcrdgal or comredtbachl ométoric
whi ch 484 nL of triethylamne and 15.7 g of 4-nethylam nopyridi ne
were 20 Emennsequenti & | y sahdest owlhouvaddedth@hete eadtyi onnomxtoval avs
stirred for 5 mn and 139 m of nethane sul fonyl chloride was slowy
added t héngesmoTpeukazacfeureay xkrafenves veolusaktiso ausonvelenpdrat ur@—
stirred for another 4 hours and then refluxed for 12 hours. The
react i on tRKkEur enGasuticdtled fog pepint P urte® BaRg - washeaXaiRle 4

L of water and then 3 L of brine. The organic
15 mention may be made of ethanol, methanol, propancl, methylene

chloride, and the like.

A compound of Formula 1 of the present invention may be
readily obtained as described in Korea Patent Application No.
2007-0038462. Specifically, (R)-({3-t-butoxymethyl)piperazin-2-

20 cne synthesized from 1) (3R) —t-butoxycarbonylamino-4-(2, 4, 5-
triflucrophenyl)butanoic acid and D-serine methyl ester as
starting materials may be synthesized into an intermediate t-
butyl (R}-4[(R)-2-{t-butoxymethyl)-3-oxopiperazin-1-yl]-4-oxo-
1-(2,4,5-trifluorophenyl) -butan-2-ylcarbamate by standard

25 peptidization reaction (step 1), and then subjected to

21



PCT/ KR2009/ 005970 | ayer was dri ed over magnesi um sul fate and
concentrated to dryness under reduced pressure. 3 L of ethanol was

added to the resulting residue which was then sti l
solids were filtered to afford 329 g of the titIe{:‘gf;ﬁ‘ggﬂﬁ).ciﬁmﬂélfik/ﬁ9

(400 MHz, CDC13): 7.42-7.49(m 6H), 7.18-7.32(m 9H), 7.68(s, 1H),

3.74(s, 3H), 2.24(m 1H), 1.87(m 1H), 1.40(m 1H) Step
2): Preparation of (R)-1-benzyl 2-nethyl aziridinelO
1, 2-di car boxyl at e 328.4 g of (R)-nethyl

1-trityl Saprcgeaelion capbrixy? at ef olalovigios sul veptiralizationf te heltairoran
and the reaction solution was cooled to 01:, to which 462 nL of
trifl uor cAE@OREdath dthtif eI sFOMM sadded. The reaction mixture was

stirred for 1 hour, to 15 which 2 L of water was then added,  followed
by stirring forf0CRMRCENY TerfiRrdiiar 1t hE Br Bt ©F dyfdr I VTRENARLESTS

| tralized with sodjum hyd honat e_and i
SubecquORUREAE ] or S SR RO [V TIRE OBl | (3 Cath g, 2% ofSid a¥hy| o
th 120, 5. g_of..sodi ym, hyd 20_car.bonat dded.to th
aaucbus. PARTe TR o | GCORH: S Rd ool BHt PS4 B
165 niL of, hepgyl, cht O&féeoar t g‘ﬁﬂsatsh gaééz@%\édy qsidad dr opwi s, isﬂ_‘ﬁe,

reaction mxture was stirre anot her urs and-fhe aqueou
| ayer was._r.enqvied.ppBlgyorganic | ayer was dried over nmagnesium
sul fate, 25concentrated and dried under reduced pressure, and

purified by PCELKRARO8] H9SG0 £0l4im-B8E PRt QOALAP YR chNeEeRYxed with
affording 108.5 g of the title conpound. NVR (400 Hz,

DVB0) : & 32mbodfd Medsen®ed3be, Fediulad 1090dehe J5dsbntS 14bnt ddh , to
2.58(dd, J=1.2, 3.2Hz, 1H), 2.47(dd, 5J=1.2, 5.4Hz, 1H), Step
3) :1Pr eparatios af céfPetamnnTod- brhuboky@i opanhe mgitthght esfediabetes
1. 1gof (R) - 1- benzyl 2-nmet hyl aziri di ne-1, 2- 10 di car boxyl ate was

di ssol vedri nbéddiny nHy dlal preferaply cellictkdl8rom e tgroupanohsisising
then added. To the reaction mxture was slowly added dropwise 1.2 ni
of BF30EZ, doflowsddasestintribigotor BiZuhoids, Theulkacteonewagogue,
termnated with addition of 2 L of water to the reaction mxture.
Then, thénspgani csensidrizpgs 18ndeprarmabdnghd dreeaPtoverl naghegeniat.
sul fate, concentrated and dried under reduced pressure, and then used
i n subsefQERYSF eakt iieh S0k LABHEST (hiS¥&tOpuri fi cati on.

15 The Biguanide of the present invention refers to a drug
including a biaguanid structure and having effects, such as
anaercbhbic glycolysis promoting effects, enhancement of
peripheral insulin effects, suppression of absorption of
glucose from the intestinal tract, and suppression of liver

20 glyconeogenesis. The Biaguanide may be selected from the group
consisting of metformin, buformine, and phenformin, but it is
not limited thereto.

The insulin sensitizer of the present invention refers
to a drug which improves insulin action dysfunction to lower

25 blood glucose levels, commonly has a thiazolidindione (TZD)
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The resulting residue was dissolved in 10 nL of nethanol, to which
740 ng of palladiumcarbon in 2 nL of ethyl acetate was 20 then

added, followed by hydrogen bubbling for 1 hour i

at nospheri c pressure. The reaction m xture was fﬁ@m@ﬁﬁmw7o
under reduced pressure to afford 736 ng of the title corrpound. 11-1
NVR (400 MHz, CD30D): 4.21(m 1H), 3.82(s, 3H), 253. 74 3.88(m 2H),

1.20(s, 9H) Step4):Preparationof (R)-3-t-butoxy-2- (2

but oxycar bonyl am no) et hyl am no) propi onic acid meth est er 736 ng of
(R) - 2- am FEUGLHrBut 0RPPr og&hE meNhylPeESKEFOBE ppégﬁqc%%ratr@raaéplsam

di ssolved in 14 nL of dichl oronmethane, to which 6335 ng of

N-t - but oWSBH?l BRARS hodd&t alinééllln}ﬁesﬁ%%h%%ﬁﬂr s tk?‘?eﬁeéle%)}a‘} from
added. The reaction n xture was cooIO£g to 0C,. foll owed by . % adual
addi tion 1. PR (FPRVRAES ne And 1t l?% 1§ 567088 di umciglitazone,

[ b drid
terpor af (81O T FBHEG By O f G Tol L 2B BT b U d SEar art
hydré)gen G/ Egn%eﬂ&gllﬁtﬂlﬁ%&@ﬁ?ﬁgged to term nate the reaction, and

t he organic 'dyer was was O nL of water and bri ne,

trated d
was puri fied E‘?ﬁ*’coﬁhggﬂfé‘, S SAs b HHE Fops iy bR PRI
the titl %ocmﬁomotlng 1nsulln séc?:ét% €400 %‘Za—gﬁjss)of Sy Hd

(m 1H), 3.71 0 (m 1H), 3.15-3 2H)

2.81 (M phidkredsb7 abl rH bé'- élzd&'t?lg %E&fln 13 8ol Zﬁ@ae%ﬁ)non—
Preparation of (R) -2-( (benzyl oxycarbonyl) (2-t-

but oxycarfamphalni&®) sekhytiraN pegfedaBlhut ﬂ&@pﬁﬂ@h@ﬂﬁ C saeh gt apbdiyd
ester 355ngof (R)-3-t-butoxy-2-(2-(t-
butioxycamagnylcam rix)et hpkdngna) pudpooyil cumed stmidtylregstel e epedned
in Step 4 was dissolved in 11 rnL of tetrahydrofuran,
the group consisting of glybenclamide (glyburide), glipizide,
gliclazide, glimepiride, tolazamide, tolbutamide,
acetohexamide, carbutamide, chlorpropamide, glibornuride,
gliquidone, glisentide, glisolamide, glisoxepide,
15 glyclopyamide, glycylamide, and glipentide, or a drug having a
non-sulfonylurea structure, such as repaglin;de or nateglinide,
but it is not limited thereto.
The a-~-glucosidase inhibitor of the present invention
refers to a drug competitively inhibiting a-glucosidase which
20 is a type of digestive enzyme in gut to suppress digestion and
absorption of starch, disaccharides, and the like. The a-
glucosidase inhibitor may be selected from the group consisting
of acarbose, voglibose, emiglitate, and miglitol, but it is not

limited thereto.

25 The cannabinoid receptor-1 antagonist of the present
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PCT/ KR2009/ 005970 and the reaction m xture was cooled to 0C, to which
187 nmg of sodi um hydrogen carbonate was then added. 192 ge of

benzyl chl orof ormate was sl ow y added dropwi se th

reaction m xture was warned to room t enperat ure. ?ﬁﬁm@?ﬂﬁ%ﬁ
the reaction m xture was dried under reduced pressure, followed by
addition of 10 nL of ethyl acetate, and the organic |ayer was washed

with 10 nL of water. The organic | ayer was dried over nagnesium
sul fate, dried, under reduced pressure, and purified by colum

chr omat oglrfaf@w,wvhéreéﬁgfsgf%r%i A5u9 16 RYPLE I Rhe St PR RO COMpbUTY, of
S A
S o) Sy Br DS e, A e oketamy it Canndblndis
Ut oy CarBS AT S hof Ui M6y B St ek CoBR R R R p g
eacl s D ek B DR ) SOV 2yl P s A

reaction mxture was ¢ 0C, 1 ¢h oric

aci d/ di etchy! et hgroywas itherasskpwyradded, followed by stirring for 3
hours. The reaction m xture was dried under reduced pressure and used

i n subsequent react H688 Wi hemagef ust hel pubirhheabtMhl composition
PCT/ KR20091005970 The resulting residue was dissolved in 10 nL
of di chl eicesetibage tand thhe peasdritonifiyshticenh Wasrees! egegenddng téon a
which 152 a of triethylamna was then slowy added. 1.1 m of

t ri met hylpattiagnnts Q4P Wisdltyt iage, i sekol heak)h wasndsiltdwing, added, Stime
thereto, and the reaction m xture was warned to room tenperature and
t held sti feddanigriioions. afheniebdcatiiom msithede warscvebieu tatd)C
a saturated ammoni um chl ori de aqueous sol ution was added to term nate
t he reactscgArity of |a clisseRyl acetdhe M&e.adbedgerende dosagei vpit is
m xture which_was then washed with 10 nL 10 of brine, The organic

| ayer wa$3dFPedtesy &asheghe st BPNat ef aarfidie dagundsnt @J@g@:gdmay be
pressure. ,The resul_ti ng resi due was purified by colum chromatography

to affor @783 Ty f % KE B¥aL BRAGHNE: @ single dosgrq Aggorphether
COCL2): 7 728 (Mmoo 21,00 2K 5 0 (. 2H, 45T (R 3y
15 be appreciated that the precise therapeutically effective dose
of the active ingredients will vary depending upon the relative
amount of each active component being used, upon the particular

drug being used and upon the aforementioned synergistic ratios.
The compound of Formula 1 may be preferably included in
20 the pharmaceutical composition in a range of about 0.1 to about
1,5000 mg/kg. However, the range may increase or decrease,

depending on the symptom.

In addition, a recommended dose well known is suitable

as a daily clinical dose of other antidibetic or anticbesity

25 gagents included in a pharmaceutical composition of the present
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151H), 3.74 (m 1H), 3.64 (m 1H), 3.42 (m 1H), 3.29 (m 1H), 1.09
(s, 9H) Step 7): Preparation of (R)-(3-t-butoxynethyl)piperazin-

2-one 20103 ng of (R)-benzyl 2-(t-butoxynethyl)- 3

1-carboxyl ate prepared in Step 6 was di ssolved in W%‘?m ?70
to which 50 ng of palladiumcarbon in 1 m of ethyl acetate was then
added, followed by hydrogen bubbling for 1 hour under anbient

at nospheric pressure. The reaction m'xture was 25filtered and dried
under reduced pressyre to afford t he / KR200

e, AR S G, LR
528" (m gpersrafly iy 2. é?ﬂ%#@%ﬁm% R A
9H) 5 Steps):Pr e%ﬂ F?gnlpetél uéyl%R%oﬁgg&@(Eeéé%sented by Formula 1

but oxynet hyl ) - oxop| razin-I-

trifluor but an
104”901‘(%%-;%%% oigcar bo %ﬂm no- 3(:8% 4cgmpcﬁ)ltlon of the present

trifﬂUorQHR%B¥H£HU%ﬁ80b%h%9'%n%@gléétﬂ@ 8t antlobe51ty agents may be
(R) - (3-tbutoxynet hyl) pi perazi n-2-one were added to 4 of

N, Ndi met hadifeetBanm deghd or UL 63 :ng . of £4- bym@&&@az%r hazeke {&GRT)

and 217 ge of diisopropyl ethylam ne were then added. The reaction
mxture wamiggeteded 0 OGtandl 7&hHegapbudi @il - ffSctibhe doses to be

di et hyl am nopropyl ) carbodii m de (EDC) was added thereto, followed by
stirring amihdeteteimedatie erdanti1i2 deoersindd ey edeisecor kil Xedr &n Welse
diluted with 10 nL of ethyl acetate and washed two tines with brine.
The orgarirc bagewiasvaini edtbvéehenamgmesi wh sokiat elmgndedemtentisad eth
The resulting residue was
10 a synergistic ratic based on a fraction of their respective
ED3y; wvalues, the strength of the preparaticon, the mode of
administration and the advancement of the condition or disorder
to be treated. 1In addition, factors associated with the
particular subject being treated, including subject age, body
15 weight, diet and time of administration, will result in the
need to adjust the dose to an appropriate therapeutically
effective level.
The pharmaceutical composition of the present invention
may be administered within the range of a synergistic ratio
20 based on a fraction of their respective EDiyy values. The EDy
value refers to a dose of a pharmaceutical composition, at
which 30% of the percent inhibition is exhibited. The percent
inhibition may be obtained by calculating an area under curve

of an experimental group, except for an area under curve of a

25 group in which glucose has not been administered, in the change
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20 purified by colum chromatography to afford 97 ng of the title
conpound. NWVR(400MHz, CDC13):7.03(m 1H),6.88(m 1H),5.97 (m 1H), 5.48

1H),4.16-4.07(m 1H),4.02-3.91 (m 1H), 3.74
22 2H)H? Jh 10 1H),(2l 9;')( 0 (m 1H PETACR2009/005970

curve of blood glucose, comparing the wvalue with that of a

control group in which glucose has been administered, and

calculating the inhibition ratio. In general, it is suggested

that an effective dose is defined as a dose to suppress the AUC
5 by 30% or more in mouse experiments {(WO2006/076231 AZ).

In the pharmaceutical composition of the present
invention, the compound of Fermula 1 and Biguanide may be
included in the ratio range of 2:1 to 1:3 based on a fraction
of their respective ED3y values, and more preferably in the

10 ratic of 1:1.

In the pharmaceutical composition o©f the present
invention, when the mixing ratio of the compound of Formula 1
and Biguenide is 1:16.7 or less, or 1:450 or more based on the
weight ratio, poor efficacy or adverse side effects may occur.

15 On the contrary, in the range of 1:16.7 to 1:450, synergistic
improvement effects in gluccse tolerance may occur. Therefore,
the two agents may be preferably included in the range of
1:16.7 to 1:450 based on the weight ratio. However, the ratio
is not limited thereto.

20 In the pharmaceutical composition of the present
invention, when the mixing ratio of the compound represented by
Formula 1 and an insulin sensitizer is 1:0.01 or less, or 1:0.4
or more based on the weight ratio, poor efficacy or adverse
side effects may occur because it is a value deviating from a

25 daily clinical dose of the insulin sensitizer. On the contrary,
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2.80 (m 25 1H), 2.59 (m 2H), 1.34(d,9H), 1.13(s,9H Step
9): Preparation of (R -4-[(R)-3-am no-4-(2, 4, 5-

trifluorophenyl)butanoyl]-3-(t-butoxynethy)pi per
97ngof t - but yl { R) - 4- [ (R) - 2- (t - but oxynet hyl ) - 3- BCTRN£009/005970

5o0xopi perazin-1-y11l-4-oxo0-1-(2,4,5-trifluorophenyl) but an- 2-

yl carbamate prepared in Step 8 was dissolved in 3 nL of nethanol
foll owed by addition of 2 nL of 2N-hydrochl oric acid/diethyl ether
and stirring at roomtenperature for 3 hours. The reaction mxture

was concedtr abe8d ENPSr Péd Linddtl te 1:0.4, synergistic improvement

effects in efficacy may occur. Therefore, the mixing ratio of
the compound 1 and the insulin sensitizer may be preferably in
the rangs of 1:0.01 to 1:0.4 based on the weight ratio.

5 However, the ratio is not limited theretc and may be adjusted
depending on the symptoms.

In the pharmaceutical composition of the present
invention, when the mixing ratio of the compound of Formula 1
and an insulin secretagogue is 1:0.2 or less, or 1:3.2 or more

10 based on the weight ratio, the dose may exceed a daily clinical
dose of the insulin secretagogue or poor efficacy may occur. On
the contrary, synergistic improvement effects in efficacy may
occur in the range of 1:0.2 to 1:3.2. Therefore, the mixing
ratio of the compound 1 and the insulin secretagogue may be

15 preferably in the range of 1:0.2 to 1:3.2. However, the ratio
is not limited thereto. )

In addition, in the pharmaceutical composition of the
present invention, when the mixing ratio of the compound
represented by Formula 1 and an a-glucosidase inhibitor is

20 1:0.03 or less, or 1:0.18 or more based on the weight ratio,
the dose may exceed a daily clinical dose of the a-glucosidase
inhibitor or poor efficacy may occur. On the contrary,
synergistic improvement effects in efficacy may occur in the

range of 1:0.03 to 1:0.18. Therefore, it is preferable to have

25 the mixing ratio of the compound 1 and the a-glucosidase
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10 reduced pressure, to which 10 nL of 5% sodi um hydrogen car bonat e
aqueous sol ution was added and 10 nlL of dichl oronet hane/2- propanol
(4/1 (v/iv)) mxed solution for extraction tw ce, H#E&O 91@
the organic | ayer under reduced pressure to afforfaest @?@le e
conmpound as a solid. 15 NVR (400 MHz, CD30D): 7.27 (m 1H),
7.14 (m 1H), 4.56-4.39 (m 1H), 3.96-3.81 (m 3H), 3.70 (m 1H),

3.46 (m 1H) 3 43 3.32 (m 1H), 2.83-2.65 (m 3H), 2.58-2.40 (m
2H), 1.16 1.11 (s, 6H) 20 <Preparat|on Exanpl e 2>

Pr epar at | @fl (39) in. Fleep)ra‘snge of 1:0.03 to 1:0.18. However, the ratio
am no-4-(2, 4 [ fJ'_’ (gr nﬁl ) but anoy1] - 3-
(et hoxy et ﬁ’ffl En”ﬁia Qi Heres Met hanol was used i nstead

f b | S 3 f 25P Ex l 1 |
Compound was e BET1RIIOGLE0E6T0! oy ROPRETLaE i n1 ar 197 1 P SFRRE 4
through 9 o PreRar ALLON XAl gl ratio of thePLRBALALI O RAAIALE 3>

Preparation

(R -#4-- [ (R %Sﬂé%rg}%l HAnb2ad r2ek %’c&f@r&@fgﬁgﬁﬁ&ml@%ﬁ 13or less, or

(i sopropoxynet perazi n- 2- opr opanol was used 1 nstead

of t-butanal Jrh mh@b p3sel Bhel%éa%@@hgx%ﬁ’@ié} 1thé‘”§o§$‘em£§té>§:eed a
conpound was then synthesized simlarly to Steps 4 through 9 of

Prepar at ieA 1{0ExanPt£l Hose of th&REaRaANcon Exasplsr-4> Rrepanadt Ay
of (R-4-[(R)-3- amno-4-(2,4,5-trifluorophenyl)butanoyl]- 3-

(cycl opemioplroxarethyl,) papebazin: 278 A&y cl Dpens appbrawspluseth have
instead of t-butanol in Step 3 of Preparation Exanple 1, and the
title comgheundiwdsgt hextisynbliestized impcuanl y1t cast epshed thnoalghnd df
Preparati on Exanpl e 1. <Pr eparation Exanple 5> Preparation
of R) - 4rfeCRpL8r-ROmmiagprd st2id, Bha ridrgeordphehytq birtldnoyidpeder, the
ratio is not limited thereto.
As used herein, the term "administration" means the
introduction of a predetermined material into patients using a
suitable methed. The composition of the present invention may be
15 orally or parenterally administered wvia any of the common
routes, as long as it is able to reach the desired tissue. Also,
the composition may be administered using a certain apparatus
capable of transporting active substances into target cells. It
is preferable to orally administer the pharmaceutical
20 composition o©f the present invention, but it is not limited
thereto. Parenteral administration includes  subcutaneous,
intravenous, intramuscular or intrathoracic injections, but is
not limited thereto.

The pharmaceutical composition of the present invention

25 may be formulated into wvarious oral or parenteral forms of a
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[ (di et hyl am no) net hyl | pi per azi n- 2- one Di et hyl am ne was added
instead of t-butanol and reflux was carried out instead of addition
of BF30Et2 in Step 3 of Preparation Exanple 1, a } d
was t hen 25synthesized simlarly to Steps 4 throﬂgpmw
PCT/ KR2009/ 005970 Exanpl e 1. <Pr eparation Exanple 6> :
Preparation of (R-4-[(R)-3-

am no-4-(2,45-trifl uorophenyl)butanoyl] - 3-

5[ (et hyl net hyl am no) et hyl ] pi per azi n-2-one_ . Et hyl met hyl am ne
was addedTOFst eddPTH t - BiEERDl GhPIE weUSSEERFIRY 08Pdi ndtedad B3
addition of ,BE30OEt2 in Step 3 of Exanple 1, and the title conpound
was thené§%ﬁpﬁég??§ﬁ simlarly to Steps 4 through 9 of Preparation

Fé??glf(éj_é? Examplegpg%p%ﬁgtaggagga £§ E;EFEE ar&&ﬁ?ﬂs%&ation may

am no- 4- (34,8 1 | {1djorqpheny] yuit anqy Hyy 3 mor RBLL QT MYk cong

pi per azi n-Z-oné Mrp s added Tns of T+ anfol andr

was &5 C%Usbéﬂg?%f}%i k20000, AN PIn 0L ki ot SR3 eA. 1ike.

Prepar at i on : e conpound 'was "t hier synt Hesi ze
5'”‘|arlﬁh%%esk%ﬁ§m§céﬁﬁf3&ﬂ1é%ﬁﬁhlgﬁf&@%aﬁé ncExgiml e dn addition to

20<Pr eparati on"Exanpl e 8> Preparation of (R -4-[(R)-3-

am no- 4- (ched, &ettikiel | Layepheny! ) kisbanay LhoBs (Bt ¥ht et dylipicperazi
n- 2- one t-butyl thiol was used instead of t-butanol in

Step 3 ofexPhippanied, onskxanpae 1fianskd,he &iddreictanpowedriag t Bgsnts,
25synthesized simlarly to Steps 4 through 9 of Preparation
disintegrants, glidants, binders, surfactants, and the like.
10 Examples of the disintegrants may include agar, starch, alginic
acid or a sodium salt therecf, anhydrous calcium monohydrogen
phosphate, and the like. Examples of the glidants may include
silica, talc, stearic acid or magnesium or calcium salt thereof,
polyethylene glycol, and the like. Examples of the binder may
15 include magnesium aluminum silicate, starch paste, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose,
polyvinylpyrrolidone, low-substituted hydroxypropyl cellulose,
and the like. In addition, the pharmaceutical formulation may
include diluents, e.g. lactose, dextrose, sucrose, mannitol,
20 sorbitol, cellulose, glycine, and the like. If desired, the
formulation may further contain conventionally known
effervescent mixtures, absorbents, colorants, flavors,
sweeteners, and the like.

Examples of the dosage form for parenteral administration

25 may include sterilized aqueous solutions, non-aquecus solutions,
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PCT/ KR2009/ 005970 Exanpl e 1. <Pr eparation Exanple 9>
Preparation of (S)-4-[(R) -3-

am no-4-(2,4,5-trifluorophenyl)butanoyl]-3-(t- 9Tm009/005970

5but oxynet hyl ) pi per azi n- 2- one L-serine net

hydr ochl ori de was used instead of D-serine nethyl ester hydrochl oride
in Step 1 of Preparation Exanple 8, and the title conmpound was then
synthesized simlarly to Steps 2 through 9 of Preparation Exanple 8.
10 <Exanpl e> Preparation of a_conposition containing a
conpound BSPEBFHEIE FEAG1ANRS antyBeLred cr98MSi oPESPERPRFItgries. As
<Exampl e 1> Pre%%trati OE of a m xed conpesition of a conpound

r epr esent®F BEUEHTUFII{CRIY BF guriFPGRIABX ERIRPIFS, 1 PFOPRLfar SLY 6L of

h tical . jti t ai nj R -4-[(R)-3-anm no-4-(2, 4, 5-
1 Uor GEHERG Y Htanay IS0 £ BUESRUNBL hE) D1 pores: ﬁé%f‘%néi
tartr.at i t I f.9:1 Db E T
compound BrESRELF | BCFrEbar 4ol o EXSGT 6 L oAk 20 it Form e o
i d, 0.,2% et | 1l t e 10
2oL 9od, (R DR e dl 05 YRR SRTG! QLBEPALETO AL oo
Prepar ed Jqn; P epar abicAn fxanpheply i 05 358K 8EnrB! f %@ggﬁéﬁ%

S<kxanpl e 1-2> Preparation of a pharnaceutical “conpositi
cont ai ni RGEREs4- Edil)siFvaRLNQydits?, 4t8bilizers and preservatives may be

trifluorophenyl)butanoyl]3-{t - but oxynet hyl) pi perazi n- 2-
one(tart iaka) and PRiiidBuliahl acdddsatebn3adchased ed BR3@xample of
the present invention may be prepared as a solution or
10 suspensiocn by mixing the compound of Formula 1 or a
pharmaceutically acceptable salt thereof and metformin with a
stabilizer or buffer in water, and may be prepared in a unit
dosage form (e.g. ampoule or vial). The composition may be
sterilized or contain an adjuvant (e.g., a preservative, a
15 stabilizer, a wetting agent or an emulsifier, a salt for osmotic
regulation, a buffering agent, and the like). In addition, the
composition may further contain other therapeutically useful

substances. The composition may be manufactured in a

conventional manner by mixing, granulating or coating methods.

20
[MODE FOR THE INVENTION]
Hereinafter, the present invention will be described in
more detail with reference to following Preparation Examples,
Examples, Experimental Examples, and Preparation Examples.

25 However, the following examples are provided for illustrative
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Preparation was perforned simlarly to the nmethod in 5 Exanple 1-1 to
have each conposition (0.042 - 0.33 ng/ kg of the conpound prepared in
Preparation Exanple 1 : 1.25 - 10 ng/ kg of netforgj } e
1-3> Preparation of a pharnaceuti cal conposition:ﬁt?rigﬁkiﬁﬂgﬂﬁagyﬁﬁ
10contai ning(R)-4-[(R) - 3-am no-4-(2, 4, 5-
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazin-2-
one(tartrate) and netformn at a ratio of 1:1 based on ED30
Preparation was perforned simlarly to the nmethod in Exanple 1-1 to

have eacP'EBRSESi k- (Grgeshe FoPPRy g e tHFESEBEoPIGREI PR eparetd
in Preparation Exanpl : 3.25 - 30 mg/ kg of metformn)/10 ni.
<Exanp|erTﬁA%ePﬁéﬁggﬂgi%ﬂ?ﬁﬂtoalﬁh%?%dggﬁngal conposi tion
containing(R)-4-[(R)-3-am no-4-(2, 4, 5-

20t ri f 1 uor ophenyl ) but anoy1] - 3- (t - but oxynet hyl ) pi per azi n- 2-
one(tartrate) _an f.orm ratio of .3:1 on

Prepar at | on WaEr SBFTHr N Pt 87 | B i e hor e EOTTYE &
have: eac it ( = / f npound prepared in
Pr eg5ar at %8?@%%%%%&%1&&qg§cceﬁgébﬁksig%qg% Eégrg%(?gr mn)/10 m..
PCT/ KR2009/ 0059z9parati<c!%z<mhglgﬁfr%a@aﬂeno&f (i XL @IUBOFH{ QD
of a conpound represented by Fornmula 1 and insulin sensitizer

<Exanpl e 42-(2>4Ppepaf atiicdpPknd1 phgdtmesuti-galrconposi tion
5containiné(R)-4-[(R)-3-a§?hg?4?(2,4,5- ] (

butoxymethyl)piperazin-2-one

Step 1l): Preparation of (R)-methyl l-trithylaziridine-2-

10 carboxylate

200 g of D-serine methyl ester hydrochleride was added to 1.8 L
of chloroform, and the reaction solution was cooled to 0T, to
which 448 mL of triethylamine was then slowly added. 358.4 g of
trityl chloride was slowly added to the reaction mixture which
15 was then stirred for 1 hcur. The reaction mixture was warmed to
room temperature, and 1 L of chloroform was added thereto,
followed by washing with 2.5 I, of water. The organic layer was
dried over magnesium sulfate and again cooled to 0C, to which
484 ml, of triethylamine and 15.7 g of 4-methylaminopyridine were
20 then sequentially and slowly added. The reaction mixture was
stirred for 5 min and 139 mlL of methane sulfonyl chloride was
slowly added theretc. The reaction mixture was warmed to room
temperature, stirred for another 4 hours and then refluxed for
12 hours. The reaction mixture was cocled to room temperature,

25 and washed with 4 L of water and then 3 L of brine. The organic
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trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazin-2-
one(tartrate) and rosiglitazone at a ratio of 1:0.4 based on wei ght

rati o The conpound prepared in Preparation Exanpl

rosiglitazone were wei ghed, and 0. 5% net hyl cel | u|ggrmg%/%5970
prepare 5 m,/kg of a suspension with each conposition (1 ng of the
conpound prepared in Preparation Exanple 1 + 0.4 ng of
rosiglitazone)/5 nL. 15<Exanpl e 2-2> Preparation of a phaltaceutical
conposition containing(R)-4-[(R)-3-an no-4-(2, 4, 5-

trifl uor OYERy| YUt SReyd] -C¥eLt - PRANSEINEL SHYiteerad negnecentrated to
one(tartrate) and rosigljtazone at a ratio of 1:0.01 based on wei ght
Fati o 20PIYBAFat FBTE e EFHoPRERE SIS 1ol it PO o F R ek anbhe
2-1 to have ch conpositign (40 ng . of the,conmpound prepared in ..

B epar at R EL P! Eo T, AR P Oegl FEAOHE) | B B ra g bids
Preparat i on Of; & r‘%%fdcocg@?%ﬁtéz%ﬂ of £33 1 ;RGL/ KREOQR(L05970
conpound Trépresented by Formula gnd™i ASul i Sety agogue

<EX le 3-1> Rpe atj ceyt ;62 0Sd i O takpi ng
(R)_aéﬁ)[ R 3. amﬁﬂ@ﬁ%_(@fb@’ g{ﬂz% RRITRCeYt | 52 LAIPOSAH)i ony cenkaiaipe
trifluoraghenyl ybus angyll 3374 {5 buioxypeblyh) pirper azghg, 1), 1.40
50ne(tar?§2fe) angéblgﬁépiridgshtfg ratioyo% {30.2 Pased o%'meighé
ratio 14} The conpound prepared in Preparation Exanple 1 and

glinmepiride were wei ghed, and 0.5% net hyl cel | ul ose was used to
prepare 10 nL/kg of a suspension with each conposition (0.1 ng

m,

Step 2): Preparation of (R)=-l-benzyl Z-methyl aziridine-

10 1,2-dicarboxylate

328.4 g of (R)-methyl Il-tritylaziridine-2-carboxylate was
dissolved in 1.4 L of chloroform and the reaction scolution was
cooled to 0T, to which 462 ml. of trifluorocacetic acid was then
slowly added. The reaction mixture was stirred for 1 hour, to

15 which 2 1L of water was then added, followed by stirring for 10
min and removal of the organic layer. The agueous layer was
neutralized with sodium hydrogen carbonate and used in
subsequent reactions without further purification.

2 L of diethyl ether and 120.5 g of sodium hydrogen

20 carbonate were added to the aqueous layer, and the reaction
solution was «cocled to 0T, to which 165 mL of benzyl
chlorcformate was then slowly added dropwise. The reaction
mixture was stirred for another 2 hours and the agueous layer
was removed. The organic layer was dried over magnesium sulfate,

25 concentrated and dried under reduced pressure, and purified by
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10of the conpound prepared in Preparation Exanple 1 + 0.02 ng of
glimepiride)/10 m. <Exanpl e 3-2> Preparation of a

phar maceuti cal conposition containing(R)-4-[(R)- ]

15t ri fl uorophenyl ) but anoy1] - 3- (t - but oxymnet hyl ) pi gg@méﬁgfb‘%970
one(tartrate) and glinepiride at a ratio of 1:3.2 based on wei ght
ratio Preparation was perforned simlarly to the nmethod in
Exanple 3-1 to have each conposition (0.1 ng of the conpound
20prepared .in Preparation Exanple 1 + 0.32 ng of_rosiglitazone)/10
. co 1y, hirema SoBrir atiiEHeBY &fiﬁpk‘%ﬂ%dﬂﬁosﬁ t9 ofif ofhg title
conpound re resgnted by Fornmula 1 and a-gl ucosi dase i nhibitor
25<Exanpl €#CY3%Pr epar ati on of a pharmaceutical conposition
containing(R)-4

[ 57
trlfluorophenylybgpg gﬂﬁglgﬁft &ﬁ?%&yhe?h%%j%f%%F%zﬁH )p. 5-13(s, 2H),
one(tartr nd 0 at, f. 1 3 T ound
prepared:?kgﬁggbaré?%% l%E?(grrbl T anégéngdéﬁi%Bse ggrquglg%eé7 %%ﬁ
0. 5% net hylcel I g used to prepare 10 nL/kg of a suspension
wi th each conp03|t|onw% ng of the conpound prepared in Preparation
Exanple 1 + 0.009 ng of vogllbose)/lo m.. 10<Exanpl e 4-2> Preparation
of a pharnmaceutical conposition

Containing(R)‘@tth)3$Ianbféba%E&%oﬂ,5Df {R) ~2-amino-3-t-butoxypropane

methyl ester

1.1 g of (R) -1-benzyl Z2-methyl aziridine-1,2-
10 dicarboxylate was dissolved in 11 mL of chloroform, to which 18
mL of t-butanol was then added. To the reaction mixture was
slowly added dropwise 1.2 mL of BF;0Et,, followed by stirring for
12 hours. The reaction was terminated with addition of 2 L of
water to the reaction mixture. Then, the organic layer was
15 separated and dried over magnesium sulfate, concentrated and
dried under reduced pressure, and then used in subseguent
reactions without further purification.
The resulting residue was dissolved in 10 mL of methanol,
fo which 740 mg of palladium/carbon in 2 mL of ethyl acetate was
20 then added, followed by hydrogen bubbling for 1 hour under
ambient atmospheric pressure. The reaction mixture was filtered
and dried under reduced pressure to afford 736 mg of the title
compound.
'H NMR (400 MHz, CD30D) : 4.21(m, 1H), 3.82(s, 3H),

25 3.74~3.88(m, 2H), 1.20(s, 9H)
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trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazin-2-
one(tartrate) and voglibose at a ratio of 1:0.18 Preparation was

performed simlarly to the nmethod in 15 Exanpl e §4;
conposition (0.3 ng of the compound prepared in Pﬁ&ﬁl&m %01

+ 0.054 ng of voglibose)/10 nilL <Exanpl e 5> Preparation of
a m xed conposition of a 20conpound represented by FoLmula 1 and
cannabi noi d receptor-1 antagoni st <Exanpl e 5-1> Preparation of

a pharmaceutical conposition containing (R -4-[(R)-3-am no-4-(2, 4, 5-
trifluorophenyl)butanoyl]-3-(t-butoxymethyl )p| per azi n- 2-

250one(tartrate) and rinonabant at a ratio of .10 based on wei ght
PCT/KR2009/005§§ELLaxi4J- Preparghion opmBing o P (Eon
Exanpl e nd r| L i [RY! se was
used to prepare p Ry Toam o 535 (0. 3 ny

‘i monabant) | 8”%6“68” 8 s np%e“’é’a%%%talg’ P 5’%‘%%’?6%9%?63 Wbl escer
phargraceyl g3l cGolpasidy gn, gor cglfg%ﬂ@g&%%hi( ) <} AT A5l Redng; co

10triflu enyl ut oxymet perazin

one(tart@ﬁhgh 8885 rjdrnakanty, oiydé%%bﬂ e #g#ﬁg E@gaﬁgkﬁﬁﬁegﬁét§§ﬁéf

Preparati on was perforrred Si m arly

Ei;ﬁpfgc%a%o%ﬂgﬁ'%Perl s f%@ ﬁ%%%EQHHdm%QE&ﬁP%k%ddd&l@&eﬁér%%ton

followed by gradual addition of 1.2 mL of triethylamine and 1.78
g of sodium triacetoxyborchydride. The reaction mixture was
10 warmed to room temperature, followed by stirring for 12 hours. A
saturated sodium hydrogen carbonate solution was added to
terminate the reaction, and the organic layer was washed with 10
ml. of water and brine, concentrated and dried under reduced
pressure. The resulting residue was purified by column

15 chromatography, thereby affording 355 mg of the title compound.
W NMR (400 MHz, CDC13): 5.10 (m, 1H), 3.71 (s, 3H), 3.56
(m, 2H), 3.40 {(m, 1H), 3.15~3.28 (m, 2H), 2.81 (m, 1H), 2.67 (m,

1H), 1.42 (s, 9H), 1.13 (s, 9H)

20 Step 5): Preparation of (R)-2-((benzyloxycarbonyl) (2-t-

butoxycarbonylamino)ethyl) amino) -3-t-butoxypropionic acid methyl

ester
355 mg of (R) -3-t-butoxy-2-(2-{t-
butoxycarbonylamino)ethylamino)propionic  acid  methyl ester

25 prepared in Step 4 was dissolved in 11 mL of tetrahydrofuran,
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<Experinmental Exanple 1> Measurenent of synergistic effects of a

m xed conposition of a conpound obtained in Preparation 20<1-1>
Measurenment of synergistic effects of a m xed co .

conpound prepared in Preparation Exanple 1 and wgﬂm@%@%%o
adm nistration in normal mce In order to exam ne
synergistic effects of a m xed conposition of a conpound prepared in
Preparation Exanple 1 of 25the present invention and netform n by
single adm ni stration, PCI/KR2009/ 005970 the follow ng experi nent
was per f ciifedhien reRetLorli BiEhvae masecpaled ak@ @ ke rAox@Bicbnp®simg ont
Experinmental subject and experinmental nethod 5S5Laboratory mce

(C57BL/ 6 SAEEN adEEREEN mefPAPOREHT ect'éSwerdPast@Pacor 1894 0 #ly  of
h i t i ts. Bl ood | ect.ed f dal i
hou s ot o e sopaiLTeTLs. Lok tag bl Lcam eavde v

gl ucose | evel .was r with an A EK _ACTI| VE_Bl pad Gd.ucpse
Veter - (rogrerDR B Pkt el <P e e e o B v
present invention. i WAVZ i ri

Do s 36 TR PEA ER B8 ki (AP bonckd, BLIORE, sqnicued
gl ucose 30l Ubhopi &2 & KY 4P t)e@fihehcdPaf@ N L3 #hB) orBiPed1aver was
collection was made at designated'tine points--just prior to )_(Sdrug
adm ni st KakhaR, wiUEt 107 h@r Jf0 WHtee0senadghatsalhosy AR 4piedlovdd
and 90 mn after glucose adm nistration. Cal cul ati on of EDm of
a conpour@dgpeepat echlifatB; epalal pRleEX asPhedl reesies f aind pu2QEl é@ahs
of single adm nistration of the individual agents on a bl ood gl ucose
change cuolemnn carons by Hpheos eHeakby antEokasitg ( OGT Tingwerfe tientified
by percent inhibition (%9 and EDm The percent inhibition values for
eacld t r eaompotinder e generated fromthe area under curve (AUC) data
normal i zed to the non- 25gl ucose chall enged controls by subtracted

bl ood gl ucose NUCNMR (400 MHz, CDCls): 7.36~7.25 (m, 5H), 5.82~5.72 {(m,
1H), 5.17~5.03 {(m, 2H), 4.15 (m, 1H), 3.98 (m, 1H), 3.81 (m,
1), 3.73 (s, 3H), 3.60 (m, 1H), 3.42~3.28 {(m, 3H), 1.40 (s,

9H), 1.14 (s, SH)

15
Step 6): Preparation of (R)-benzyl 2Z2-{t-butoxymethyl)-3-
oxopiperazine-l-carpoxylate
410 mg of (R) -2-( (benzyloxycarbonyl) (2-t-
butoxycarbonylamine)ethyl)amino) -3-t-butoxypropionic acid methyl
20 ester prepared in Step 5 was disselved in 10 mL of methanol, and
the reaction mixture was cooled to 0C, to which 4 mL of 2-N
hydrochloric acid/diethyl ether was then slowly added, followed
by stirring for 3 hours. The reaction mixture was dried under
reduced pressure and used 1in subsequent reactions without
25 further purification.
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'PCT/ KR2009/ 005970 non- gl ucose chal | enged controls from gl ucose

chal | enged groups, and conparing the val ue with that of a control
group in which glucose has been adm ni stered.

suggested that an effective dose is defined as a Eggﬂm‘l‘%%/@@me
AUG by 5 30% or nmore in nouse experinments (W2006/ 076231 A2). The EDm
value refers to a dose at which 30% of the percent inhibition is

exhi bited, and was cal cul ated by using a |linear regression analysis
at the third dose interval in the present Exanple. As a result, it
was identified i¥Rat RFELEDW of T8 olié 10i5FepEr@d h PHepafat i of
Exanple 1 of _the present invention was 0.20 ng/ kg and the EDm of

net f or m &84 OPINEEhATIK RFIET dthiee TEACTADT em%ZP}tur@T atise cpolRrEs Pt §’ Q)vf to

I t ol d d P t Exa
5] Tabl e "1.C5, e hdt ri SECRTF SRS oK) PelseALOPRh bit 1B 234

EDm (SEMrlme%hyfa umoln%Pn (9'.841\11 sclution in toluene) was slowly added
5 thereto, and the reaction mixture was warmed to room temperature
and then stirred for 12 hours. The reaction mixture was cooled

to 0C and a saturated ammonium chloride aqueous solution was
added to terminate the reacticon. 10 mlL of ethyl acetate was
added to the reaction mixture which was then washed with 10 mL

10 cof brine. The organic layer was dried over magnesium sulfate and
dried under reduced pressure. The resulting residue was purified

by column chromatography to afford 103 mg of the title compound.

'H NMR (400 MHz, CDCls): 7.34~7.25 (m, 5H), 6.27 (m, 1H),

5.14 (m, 2H), 4.57 (m, 1H), 4.19 (m, 1H), 4.08 (m, 1H), 3.94 (m,

15 14y, 3.74 (m, 1H), 3.64 (m, 1H), 3.42 (m, 1H), 3.29 {(m, 1H),

1.09 (s, SH)

Step 7): Preparation of (R)-(3-t-butoxymethyl)piperazin-

2-one

290 103 mg of (R)-benzyl 2-(t-butoxymethyl)-3-oxopiperazine-
l-carboxylate prepared in Step 6 was dissolved in 2 mL of
methanol, to which 50 mg of palladium/carbon in 1 mL of ethyl
acetate was then added, followed by hydrogen bubbling for 1 hour
under ambient atmospheric pressure. The reaction mixture was

25 filtered and dried under reduced pressure to afford 58 mg of the
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0.3 38.7 154.8 <Tabl e 2> Results of glucose tol erance of
metformn [Table 2] Single adm nistration dose (ng/kg) Percent

inhibition (% EDm (SEM 10 7.43 on a -k CGQ  poT/KR2009/005970

title compound.
'H NMR (400 MHz, CDCls): 6.41 (brs, 1H), 3.76 (m, 3H),
3.63 (m, 1H), 3.52 (m, 1H), 3.42 (m, 1H), 3.28 (m, 1H), 3.16 (m,

1H), 2.95 (m, 1H), 2.45 (brs, 1H), 1.17 (s, OH)

Step 8): Preparation of t-butyl (R)=4-[ (R} =2~ {t—

butoxymethyl)-3-oxopiperazin-1-yl]-4-oxo-1-(2,4, 5-

trifluorophenyl }butan-Z2-ylcarbamate

104 mg of {3R) ~t-butoxycarbonylamino-4-(2,64,5-

10 trifluorophenyl)butanocic acid and 58 mg of (R)—(3-t~

butoxymethyl)piperazin-2-cne were added to 4 mL of N,N-

dimethylformamide, to which 63 mg of 1-hydroxybenzotriazole

(HOBT) and 217 uf of diisopropylethylamine were then added. The

reaction mixture was cooled to 0T and 78 mg of 1l-ethyl-3-(3-

15 dimethylaminopropyl) carbodiimide (EDC) was added thereto,

followed by stirring at room temperature £for 12 hours. The

reaction mixture was diluted with 10 mL of ethyl acetate and

washed two times with brine. The organic layer was dried over

magnesium sulfate and concentrated. The resulting residue was

20 purified by column chromatography to afford 97 mg of the title
compound.

'H NMR (400 MHz, €DCls): 7.03 (m, 1H), 6.88 (m, 1H), 5.97

{m, 1H), 5.48 {(m, 1H), 4.16~4.07 (m, 1H), 4.02~3.91 (m, 1H),

3.74 (m, 2H), 3.37 (m, 2H), 3.24 (m, 1H), 2.92 (m, 2H), 2.80 (m,

25 1H), 2.5% (m, 2H), 1.34 (d, SH), 1.13 (s, SH)
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PCT/ KR2009/ 005970 30 29.06 100 54. 46 Measur enent of degree
of synergistic effects of a m xed conpound of a conpound prepared in
Preparation Exanple 1 and netformn (a m xed co il i

1) b5Feasible synergistic effects of a conposi trgﬁi%ﬂm@?wﬁ)
ratio were anal yzed by isobologram (R J. Tallarida et al, Life Sci.
1989, 45, 947). This process includes the decision of a dose of the
m xture, at which the percent inhibition of 30%is exhibited (EDmx)
in the OGIT experinent and the corresponding 10 dose (ED3oadd)
expected under a sinple additivity. Wien the result of ED30,,ax <
EDmadd is established at a certaln flxed ratlo t he nlxture has
synergi stic ef 3£ PaEatE R L (B B TdEnf

FIG 1, fractions of he_
each axi§££&gﬂéﬁﬂzgfﬁél25 2 P

T “Bnd t e Eomaal uBf | ﬁi??ﬁtﬁﬂﬁ% qﬁi‘ gofﬂ@ gafin%ﬁ‘ ?‘#iw%t&gl@%e
i dusPoR §995262Sflﬁg%ii‘%%%’ei-‘@”gh%I R T

the po ﬁ?ﬁ%&%?‘é%%e?%’%égi\e& 5.0 553 B fﬁ’% TR T B ot

each ”‘XEH&ﬁaﬁéPd'QQﬂﬂBQéﬁaQﬁrf%éeitﬂﬂ§ ofe Ebmpyal ues éﬁﬁ%ﬂﬁ%&ﬁiorlc
det ermi ned by actual experinments perfornmed on a m xtures of

conpound ki 8pPai &thy} 1N ehepasdd | AN rExaRPhe rooandeiBéf e fal: 3%&% of
9:1, 5:1, 1:1, PCT/KR2009/ 005970

The reaction mixture was concentrated and dried under

10 reduced pressure, to which 10 mL of 5% sodium hydrogen carbonate
agueous solution was added and 10 mlL of dichlecromethans/2-
propanol (4/1 (v/v)) mixed solution for extraction twice,
followed by drying the organic layer under reduced pressure to

afford 55 mg of the title compound as a solid.

15
H NMR (400 MHz, CDsOD): 7.27 (m, 1H), 7.14 (m, 1H),
4.56~4.39 (m, 1H), 3.96~3.81 (m, 3H), 3.70 (m, 1H), 3.46 (m,
1H}, 3.43~3.32 (m, 1H), 2.83~2.65 (m, 3H), 2.58~2.40 (m, 2H),
1.16 (s, 3H), 1.11 (s, 6H}
20
<Preparation Example 2> Preparation of (R)-4-[(R)-3-
amino-4- (2,4, 5-trifluorophenyl)butanoyl] -3-
(methoxymethyl}piperazin-2-one
Methanol was used instead of t-butanol in Step 3 of
25 Preparation Example 1, and the title compound was then
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and 1:3. The points A, B, C, and D in FIG 1 indicate fractions
of doses (EDnadd) corresponding to m xtures of the conmpound prepared
in Preparation Exanple 1 and netformn at ratios ) ; N

and 1:3 expected under a sinple Sadditivity. fﬂ:ﬁ%ﬁﬂ%ﬁ@dﬁ%ﬂQﬁg7o
doses actually adm nistered to animals in each fraction were
calculated by nmultiplying 0.2 ng/kg and 30 ng/ kg which are ED30

val ues of the conpound prepared in Preparation Exanple 1 and
metformn, respectively with a desired 10 ratio. Admi nistrations were
per f or recFY¥hEREZRANGES1SRr1Y. (45 Step36 dmylrhgowdh t Be ebnpdismgration
prepared in Preparation Exanple 1 + 0.75 - 6 ng/kg of netformn at a
ratio of B@IPle. 642 - 0.33 ny/ kg of the conmpound prepared in
Preparation Exanple 1 + 1.25 - 10 ng/kg of nmetformn at a ratio of
5:1, 0.025 - 0.2 ng/kg of 15 the conpound prepared in Preparation

5,*2”2;};‘ 9 féf % ﬁf “EBRBBU proRaPLs. f’%ﬁ“pi‘%%%e%@{tgﬁr‘l Bxd Ilgf”l"‘% gRe3%
45 ' : . . _ P .

nealthy 4Bure b abiin oier bRl londs o 0 55 - 25 2
of 20 the?%@ﬁ?ﬁ?&gﬁ%&ﬁﬁg?ﬁ%%%ﬂgﬁﬁgaagﬁé'On Example 1 and 52.5 - 3150

ng of net ally clinical dose of netformn,

whi ch is 500 - 12000,88h0]1 was used ASnétdREUd OInRPEN Menidet he of
ED3cnbl EDH acki val ues of m xtures at ratios of 9:1, 5:1, 1:1; and

1:3 are (r@bérabidd/.E 13591, andnf. 448 valtrs Canphatedwhasedhan
fractions of each PCT/KR2009/005970 EO30 val ue of the conpound

pr epar ed syiitReepasat isaniExanpl ol absbareuf otRrdudhlabl eoB) .prepamkt hbrs
result, ED3oraix was cal culated by multiplying the actual dose of
EDedd caxmeppenti ng to each ratio with EDnm x/ EDmacm and it was
identified that inprovenent effects 5 in synergistic glucose

tol erance were observed due to EDmm x < ED3Cadd at all the ratios. In
particular, 2-fold or nore inprovenent effects in glucose tol erance
(ED3oadd/ EDm) wekepabateiored Exampigt utes Ritepagelbogn ofob: 1(R) 4t [ (Bhd3-
1:3. The interactions of correct ratios selected based on fractions
of 10EDMAPanges- btr eachribtedicnhenyé) Rua#iPYild—Fabl e 3 and the

i sobol ogram of FIG_ 1. <Table 3> Synengistic effects of a m xed

conposi t i (GHCOPPA COFYIREN P EPEEEa 2 A Fr¥Par at i on Exanpl e 1 and
nEtfé”'n : 15[T%9£ og ntgﬁb Ch%gnugéd instead of t-butancl in Step 3 of

Preparation Example 1, and the title compound was then
synthesized similarly to Steps 4 through 9 of Preparation
Example 1.

<Preparation Example 5> Preparation of (R}-4-[(R)-3-

20 amino—-4- (2,4, 5-trifluorophenyl)butanoyl] -3-

[ (diethylamino)methyl]piperazin-2-one

Diethylamine was added instead of t-butanol and reflux
was carried out instead of addition of BF;0Et; in Step 3 of
Preparation Example 1, and the title compound was then

25 synthesized similarly to Steps 4 through 98 of Preparation
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EDm val ue EDmx ED30Cadd ED30nx/ ED3oada Conpound of Preparation
Exanple 1l:metform n Conpound of Preparation Exanple 1l:nmetformn

(nmy/ kg, P.Q ) Conpound of Preparation PCT/KR2009/005970

10

15

20

25

Example 1.

<Preparation Example 6> Preparation of (R)-4-[(R)-3-
amino-4-(2, 45-trifluorophenyl)butanoyl]-3—
[ (ethylmethylamino)methyl]}piperazin-2-one

Ethylmethylamine was added instead of t-butanol and
reflux was carried out instead of addition of BFs0Et; in Step 3
cof Example 1, and the title compound was then synthesized

similarly to Steps 4 through 9 of Preparation Example 1.

<Preparation Example 7> Preparation of (R)-4-[(R)-3-
amino-4-(2,4,5-trifluorophenyl)butancyl] -3~ (morpholinomethyl)
piperazin-2-one

Morpholine was added instead of t-butancl and reflux was
carried out instead of addition of BFiOEt: in Step 3 of
Preparation Example 1, and the title compound was then
synthesized similarly to Steps 4 through 9 of Preparation

Example 1.

<Preparation Example 8> Preparation of (R)-4-{(R)-3-
amino-4-(2,4, 5-trifluorophenyl)butanoyl]-3-(t-
butylthiomethyl) piperazin-2-one

t-butyl thiol was used instead of t-butancl in Step 3 of
Preparation Example 1, and the title compound was then

synthesized similarly to Steps 4 through 9 of Preparation
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Example l:nmetformn (ng/ kg, P.O) Exanple 1-1 9:1 0.147 + 2.45(A)
0.18 + 3 (A') 0.817 Exanple 1-2 5:1 0.073 + 2.19(B) 0.167 + 5 (B')

0. 437

10

15

20

25

PCT/KR2009/005970

Example 1.

<Preparation Example 9> Preparation of (8)-4-[(R})-3-
amino-4-(2,4,5-trifluorophenyl)butanoyl]-3-(t-
butoxymethyl)piperazin-2-one

L-serine methyl ester hydrochloride was used instead of
D-serine methyl ester hydrochloride in Step 1 of Preparation
Example 8, and the title compound was then synthesized similarly

to Steps 2 through 9 of Preparation Example 8.

<Example> Preparation of a composition containing a
compound of Formula 1 and an antidibetic or antiobesity drug

<Example 1> Preparation of a mixed composition of a
compound represented by Formula 1 and Biguanide

<Example 1-1> Preparation of a pharmaceutical composition

containing {R)~4-[(R)-3-amino-4-(2,4,5-

trifluorophenyl)butancyl]-3-{t-butoxymethyl)piperazin-2-

one (tartrate) and metformin at a ratio of 9:1 based on EDs

The compound prepared in Preparation Example 1 and
metformin were weighed, and 0.5% methylcellulose was used to
prepare 10 mL/kg of a suspension with each composition (0.045 ~
0.36 mg/kxg of the compound prepared in Preparation Example 1

0.75 ~ 6 mg/kg of metformin) /10 mL.

<Example 1-2> Preparation of a pharmaceutical composition
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Exanple 1-3 1:1 0.036 + 5.38(C) 0.1 + 15 (C) 0.359

PCT/ KR2009/ 005970 Exanple 1-4 1:3 0.022 + 9.96(D) 0.05 + 22.5 (D)
0.443 0 indicates a position on the isobol ogram n
addition, FIG 2 shows that the m xed conpositi 0n1’g;ﬂ'§ﬁ%l&09/005976
significant inprovenent effects in glucose tolerance, conpared to the
percent inhibition of each material adm nistered

containing {R)-4-[ (RY-3-amino-4-(2,4,5-

trifluorcphenyl)butanoyl]-3-(t-butoxymethyl)piperazin-2-

one (tartrate) and metformin at a ratio of 3:1 based on EDs

Preparation was performed similarly to the method in
5 Example 1-1 to have each composition (0.042 ~ 0.33 mg/kg of the
compound prepared in Preparation Example 1 : 1.25 ~ 10 mg/kg of

metformin) /10 mL.

<Example 1-3> Preparation of a pharmaceutical composition

10 containing (R)=4=-[ (R)=3-amino-4-(2,4,5-

trifluorophenyl)butanoyl] -3-{t-butoxymethyl)piperazin-2-

one (tartrate) and metformin at a ratio of 1:1 based on EDyg

Preparation was performed similarly to the method in
Example 1-1 to have each composition (0.025 ~ 0.2 mg/kg of the
15 compound prepared in Preparation Example 1 : 3.25 ~ 30 mg/kg of

metformin) /10 mL.

<Example 1-4> Preparation of a pharmaceutical composition

containing (R)=4~[{R}-3-amino—-4—(2,4, 5-

20 trifluorophenyl)butanoyl] -3-{t-butoxymethyl)piperazin-2-

one (tartrate) and metformin at a ratio of 3:1 based on EDgg

Preparation was performed similarly to the method in
Example 1-1 to have each composition (0.0125 ~ 0.1 mg/kg of the
compound prepared in Preparation Example 1 : 5.625 ~ 45 mg/kg of

25 metformin) /10 mL.
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5al one. As a result, when the ratio is converted into a ratio
of doses of a conpound prepared in Preparation Exanple 1 and
nmetformn actually adm nistered to animals, inpr ¢ ;

gl ucose tol erance were observed over the w de doggefgﬂggeg 6?%@9%2?@’
to 1:450. <1-2> Measurenent of synergistic effects of a m xed
conposition of a conpound prepared in Preparation Exanple 1 and
nmetfoLm n by single adm nistration and by repeated 15adm ni stration
in obese mce Experinmental subject and experinental mnethod In

order to exam ne synergistic effects of a conpound prepared in
[ resent invention.,and netformn conpl ex

Preparati on Exa i of . the 8

by repeat ed adrﬁ%‘a@? St i0h, Pé PREESIUE 2I2( siigh aFdWiPﬁPéH%?. Sﬁ td
obese mce on an OGIT bl g ose ch?qﬂﬁ%curv and of. a 2-

¢ epoat ed SHRCHR ﬁ%ﬁﬁe&ﬁ“ I%é‘%ewéﬁt BretgAn ?erb%%&&e@ ucose
wer e evaluated , ; g

experi ment al e

Resegrch

experi ments e - ose (M ‘ .

a SUSDe”%ﬁ'h%r& _ L € . igﬂ&a@i@ﬂ@'—e 1 W'th
a conposi oT g0 6

prepare ana (%H§@§é\t§é onarqi H@éicﬂrﬂﬂa&oﬂet tata aCOJEH}QLSj tépnlqﬁ 4l . b‘ag&! kéh
and 15 ng7kg.— 6 nNL/Kg of the conplex was prepared in doses of (0.1

mg/ kg of waighapeiyd prepared in Preparation Exanple 1 + 15 ng/ kg of
metformn)/5 nl and (0.15 ng/ kg of a conpound prepared in Preparation
Exanpl e 1 + 7. §hay/ kgmoduriet foaephngd 5 in . Fk@paration Omes&emplikcel wesed
fasted for 16 to 17 hours prior to the experinents, blood was

collCect edobigim tzame weeenseitfhad,cenilnlt fe maphyilongl bulddwe wday uséd ttre
experinment and a bl ood gl ucose | evel was neasured with an ACCU- CHEK
ACT| VE Blrosgautosk/ ietef 4 55ysRechéoni aiostdds)corPesimiaed(l mg of
conposi tion of the present invention was given orally 30 mn prior to
gl ucose &8 MoEPEENHoPIEPageHi A, HrsPasatdony Fspapladii rt sPr &t imen @f
a glucose solution (2 g/k /10 m.) after 30 mn (0 mn). Blood

col | ecti GRShaAL FRERESAY @gignated time points--just prior to 20 drug
adm nistration, just prior to glucose admnistration, and 15, 30, 60
and 90 nin after gl ucose administration. The percent inhibition value
was, cal cul at ed A urve of ea
corparing the 2 LSRN

been adm_ni st ergd, 25 (R)—4-[ (R} -3~amino-4-(2, 4, 5-

trifluorophenyl)butanoyl]-3- (t-butoxymethyl)piperazin-2-

one (tartrate) and rosiglitazone at a ratio of 1:0.01 based on

welght ratio

20 Preparation was performed similarly to the method in
Example 2-1 to have each composition (40 mg of the compound
prepared in Preparation Example 1 + 0.4 mg of rosiglitazone)/5

mL.

25 <Example 3> Preparation of a mixed composition of a
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PCT/ KR2009/ 005970 Measur enent of synergistic effects by a
single adm nistration of a m xed conposition The percent

I nhibition by a single adm ni stration of each adnjp

shown in the follow ng Table 4, Table 5, 5and FI @Qﬂmﬁ@@gﬁo
Percent inhibition of a conpound prepared in Preparation Exanple 1
and netformn [Table 4] Adm nistered drug and adm ni stered dose

(nmy/ kg) Percent inhibition (%9 Conpound prepared in Preparation

Exanple 1 0.1 2 Conpound prepared in Preparation Exanple 1 0.15 3
Net f or mi rfompgund represented by Formula 1 and insulin secretagogue

<Example 3-1> Preparation of a pharmaceutical composition

containing (R)-4-[ (R)-3—-amino-4-(2,4,5-

trifluorophenyl)butanoyl] -3-{t-butoxymethyl)piperazin-2-

5 one (tartrate) and glimepiride at a ratio of 1:0.2 based on

welght ratio

The compound prepared in Preparation Example 1 and
glimepiride were weighed, and 0.5% methylcellulose was used to
prepare 10 mL/kg of a suspension with each composition (0.1 mg

10 of the compound prepared in Preparation Example 1 + 0.02 mg of

glimepiride) /10 mL.

<Example 3-2> Preparation of a pharmaceutical composition

containing (R)=4=[{R)=3-amino-4-(2, 4, 5-

15 trifluorophenyl)butanoyl]-3-(t-butoxymethyl)piperazin-2-

one (tartrate) and glimepiride at a ratio of 1:3.2 based on

weight ratio

Preparation was performed similarly to the method in
Example 3-1 to have each composition (0.1 mg of the compound
20 prepared in Preparation Example 1 + 0.32 mg of rosiglitazoné)/lo

mL.

<Example 4> Preparation of a mixed composition of a

compound represented by Formula 1 and a-glucosidase inhibitor

25 <Example 4-1> Preparation of a pharmaceutical composition
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Metformn 15 11 10<Table 5> Percent inhibition of a m xed
conposition of a conpound prepared in Preparation Exanple 1 and

metformn [Table 5] Adnministered drug and adm n'f@gffﬁfg?@@%%

Per cent

inhibition (%9 Exanple 1-2 Conpound prepa

Exanmple 1 0.1 + Metformn 15 19 Exanpl e 1-3 Conpound prepared in

10

15

20

25

containing {(R)-4-[ (R)-3-amino-4-(2,4, 5-

trifluorophenyl}butanoyl]-3- (t-butoxymethyl)piperazin-2-

one (tartrate) and voglibose at a ratio of 1:0.03

The compound prepared in Preparation Example 1 and
voglibose were weighed, and 0.5% methylcellulose was used to
prepare 10 mL/kg of a suspension with each composition (0.3 mg
of the compound prepared in Preparation Example 1 + 0.009 mg of

voglibose) /10 mL.

<Example 4-2> Preparation of a pharmaceutical composition

containing {(R)-4-[ (R)-3-amino-4-(2, 4, 5-

trifluorophenyl )butanoyl] -3- (t-butoxymethyl)piperazin-2-

one (tartrate) and voglibose at a ratio of 1:0.18

Preparation was performed similarly to the method in
Example 4-1 to have each composition (0.3 mg of the compound
prepared in Preparaticn Example 1 + 0.054 mg of wvoglibose) /10

mL.

<Example 5> Preparation of a mixed composition of a
compound represented by Formula 1 and cannabinoid receptor-1
antagonist

<Example 5-1> Preparation of a pharmaceutical composition

containing (RYy~4-[ (R})-3-aminoc—-4- (2,4, 5-

trifluorophenyl)butanoyl] -3~ {t-butoxymethyl)piperazin—-2-

one (tartrate) and rimonabant at a ratio of 1:10 based on weight
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Preparation Exanple 1 0.15 + Metformn 7.5 28 For inprovenent in

bl ood gl ucose AUC, 2% and 3% percent PCT/ KR2009/ 005970 i nhi bitions
wer e exhibited by a conpound prepared in Preparat 1
ng/ kg and 0.15 ng/ kg, while 7% and 11% per cent nkmmw9ﬂ)
exhibited by netformn at 7.5 ng/kg and 15 ng/kg. On the contrary,

bl ood gl ucose AUCs of conpl exes of a 5 conpound prepared in
Preparation Exanple 1 at 0.1 ng/kg + netformn at 15 ng/ kg and a
conpound prepared in Preparation Exanple 1 at 0.15 ng/kg + netformn

at 7.5 nEdEgOwere inhibited by 19% and 28% respectively. This

i ndi cates that synerglstlc effects higher than the arithmetic sum of
singl e adnlnlstP§t|89§P9ERﬁ |H¥§P9Fﬁ@allelﬁf?pﬁéﬁélﬁ%séPﬁgﬁlFFlé. ayd

Synergi sti.c effects b eated adm n rati The percen
SRR Uit el s DL L AP RRRRILLLL 2 9
shown in Table 6 <Tabl.e 6> Percent |nE|b|t|

G, 4. 1
by adninﬁ???&??oﬁI@ﬁa§'8§nﬁoﬁﬁﬁxﬁFﬁﬁﬁr8b e??bﬁﬁ@ﬁ??%%“%&aﬁb "9 3nd
met form iyl Tall e S AIPLALSLES efl, dr3ig,,3nd: Ad Blstgfed jdoge {mppkale

rimonabant) /5 mL.

<Example 5-2> Preparation of a pharmaceutical composition

centaining {(R)~4-[ (R)-3-amino-4-(2,4, 5-

10 trifluorophenyl)}butanoyl] -3- (t-butoxymethyl) piperazin-2-

one (tartrate) and rimonabant at a ratio of 1:1 based on weight

ratio
Preparation was performed similarly to the methed in
Example 5-1 to have each composition (3 mg of the compound

15 prepared in Preparation Example 1 + 3 mg of rimonabant)/5 mL.

<Experimental Example 1> Measurement of synergistic
effects of a mixed composition of a compound obtained in
Preparation

20 <1-1> Measurement of synergistic effects of a mixed

composition of a compound prepared in Preparation Example 1 and

metformin by single administration in normal mice

In order to examine synergistic effects of a mixed
composition of a compound prepared in Preparation Example 1 of

25 the present invention and metformin by single administration,
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Percent inhibition (% Conpound prepared in Preparation Exanple 1 0.1
2 Compound prepared in Preparation Exanple 1 0.15 15 Metformn 7.5 13

Metfotmn 15 14 <Table 7> Percent inhibition of ' |44
of a PCT/KR2009/ 005970 conpound prepared in Prepgqm#meéglm

and netformn [Table 7]

the following experiment was performed on the individual

materials and the mixed composition.

Experimental subject and experimental method

5 Laboratory mice (C57BL/6 mice) as experimental subjects
were fasted for 16 to 17 hours prior to the experiments. Blocod
was collected from caudal veins of mice in the morning on the
day of the experiment and a blood glucose level was measured
with an ACCU-CHEK ACTIVE Blood Glucose Meter {(Roche

10 Diagnostics). The pharmaceutical compesition of the present
invention was given orally 30 min prior to glucose
administration (-30 min), followed by orzal administration of a
glucose sclution (2 g/kg/10 mL) after 30 min (0 min). Blood
collection was made at designated time points--just prior to

15 drug administration, just prior to glucose administration, and

15, 30, 60 and 90 min after glucose administration.

Calculation of ED3; of a compound prepared in Preparation

Example 1 and metformin

20 Effects of single administration of the individual agents
on a blood glucose change curve in an oral glucose tolerance
test (OGTT) were identified by percent inhibition (%) and EDsp.
The percent inhibition values for each treatment were generated
from the area under curve (AUC) dataz normalized to the non-

25 glucose challenged controls by subtracted blood glucose AUC of
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Adm ni stered drug and adm ni stered dose (ng/kg) Percent inhibition
(%9 Exanple 1-2 Conpound prepared in Preparation Exanple 1 0.1 +
Metformn 15 21 Exanple 1-3 Conpound prepared in '

1 0.15 + Metformn 7.5 31 Pl asma gl ucose EﬁW@@W@f
a conpound prepared in Preparation Exanple 1 at 0.1 and 0. 15 ng/ kg
was i nproved by 5 2% and 15% conpared to a control group. Metfo "tin
at 7.5 and 15 nyg/kg inproved plasma gl ucose by 13% and 14% conpared
to a level of a control group. On the contrary, conplexes of a
conpound TFegaredss i ldpagadi eanxafplieon gilugose nghkkblengeet UERRPy
at 15 ng/ kg or a conpound prepared in Preparation

10

15

and comparing the value with that of a control group in which
glucose has been administered. In general, it is suggested that
an effective dose is defined as a dose to suppress the AUC by
30% or more in mouse experiments (WO2006/076231 A2). The EDsg
value refers to a dose at which 30% of the percent inhibition
is exhibited, and was calculated by using a linear regression
analysis at the third dose interval in the present Example.

As a result, it was identified that the ED3 of a compound
prepared in Preparation Example 1 of the present invention was
0.20 mg/kg and the ED3y of metformin was 29.6 mg/kg (Table 1,
Table 2}.
<Table 1> Results of glucose tolerance of a compound prepared in

Preparation Example 1

[ Table 1]
Single s
) Percent inhibition
administration dose (%) EDsg = (SEM)
(mg/kg) i
0.1 18.5
0.3 38.7 0.20 = 0.04
1 54.8

<Table 2> Results of glucose tolerance of metformin

[ Table 2]
Single o
Percent inhibition
administration dose %) EDsy = (SEM)
(mg/kg)
10 7.43
20 6+ ¢ 68
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10 Exanple 1 at 0.15 ng/kg + netformn at 7.5 ng/kg i nproved pl asnma
gl ucose by 21% and 31% respectively. This indicates that synergistic
effects higher than the arithnetic sum of single ﬁrl‘ J W
i ndi vi dual drugs were observed (FIG 4). As a resﬁ mﬁ{) Q)
is converted into a ratio of 15 doses of a compound prepared in
Preparation Exanple 1 and netformn actually adm nistered to animals
during a repeated adm nistration, i rrproverrent effects in synergistic
ef fi cacies were ofgerved over the mnaf(%yse rangge of i

PCT/ KR2009/.005970 <Exlper i nent xanple 25 Measur enent of
synergi dtic effectd® by administrati o df6 a ni xed| conposition of a
conpound of Formula I and insulin sensitizer to obese mce Z2-1>
Measurenent of synergistic effects by repeated 5adninistration of a
m xed conpositi on ofa co

nmet hod

nventio ] ) i st, the ercent
:n\r/1|b||t|at 5'S Matlon gf t he conpl ex
to ab/db mce %’e%)aQ&BPé“ eg‘f ?sﬁ’&@é S}.‘fé&%t edr H gé&rsqy&%kal%d @l Eacn

mce (db/db mc were u s experinmental subject I's known

that rosighihazepes verd Eégli%d%ﬁz %Bﬁoi@gm cik.hgs +he Sa0B Barent
nucl eus as pioglitazone which is currently used in clinical practice

and regulrgtres sbk oodogd Ucgrse dahyy QUERLE NerRRB ABRENAN $ MhearRikcl Beoslase
in the present eval uati on was sel ected as 0. 4 ng/ kg i n consideration
of an essewrbikal of athd nifktake ni Lalwidesethases @mtERAh Wit drespests t s
20 bl ood glucose lowering in a diabetic nouse experinent. The dose of
a conpourchpbépedt edED:R,; Pr epartdtd AGTEX axpkeident tdmd espectodresponding
rosiglitazone at a fixed dose was selected at 1 ng/kg and 40 ng/kg
(coipl ex deaei GEDi0u0lexpegtall undenrsisdepde i aivigiivatyonpiex that resuit
an expected clinical dose. Since the conplex ratio of 251:0.01 or

| ess to PLOEPimrx fof®siag d5v&siebleshed idly & romtainPCILRR2 089100591

mixture has synergistic effects. EDiagg Was calculated from EDzg
of each drug. In FIG. 1, fractions of the ED3y values of each
material are present on each axis thereof. The ED3; value of the
15 compound prepared in Preparation Example 1 only is 0.2 mg/kg and
shown as value 1 in FIG. 1, and the ED3y value of metformin only
is 30 mg/kg and shown as value 1 in FIG. 1. Therefore, the line
combining the ED3y values of the two individual drugs indicates a
simple additivity (EDsgagq) calculated from glucose tolerance
20 effects at different ratios. Therefore, the points designated as
A, B, C, and D in FIG. 1 with respect to each mixture studied
indicate fractions of ED3y values (EDsmic) determined by actual
experiments performed on a mixtures of the compound prepared in

Preparation Example 1 and metformin at ratios of 9:1, 5:1, 1:1,
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daily clinical dose of rosiglitazone and there is concern about the
possibility of poor efficacy or adverse side effects, the conplex
ratio was limted to 1:0.01-1:0.4. 0.5% net hyl ce

each drug concentration to prepare suspensions. -Egk?ﬁgﬁﬁzﬁﬁﬂﬁ@ﬁ%gzo
wei ghed, and 0.5% net hyl cel | ul ose was used to prepare 5 nL/kg of
suspensions with each conposition of (1 ng of the conpound prepared
in Preparation Exanple 1 + 0.4 ng of rosiglitazone)/5 nL and (40 ng
of the conmpound pregared in Preparation Exanple 1 + 0.4

rosi glita@6he}id nthe10PhBtAr Y- mé%roﬁéhlyaﬁﬁvgn HéldF%%etﬂclﬁﬁééaHﬁd
bl ood was_col l ected fromcaudal veins of the mce after 1 hour of the

admi ni st riFECEAED Pfasites héEQ?P@@J?d GPITRONGRA &7 Avetruasex HcTHve

Bl ood G ucose ter ROCE ostl é }P 5 hlbtﬁlon value
Wi th 1 espECEOPEI ISR G e e MeP AL at e BC 1 co%@,ﬂmé Oieh &t
control grou Measuyr.eme of synerqgisti ffects b nistratio
Experineqi%ﬁgFesu tg gbou heipch%h? |%ﬁ$bﬁ§?8ﬁt% Epgé 6?u§6@ Fn
co ris control group by 20adm nistration of the drug for 7
dagggareQngk%plﬁyihe following Table 8, Table 9, and Fig. 5. <Table

8> Percent i nhI'Il?llet QR 14T i579 d%@@‘s”'a%‘cﬁéﬂ)%’_ ac‘i%&rﬁs%@?@&“'ﬂg EE%&‘I@dlﬁ n

Preparation Exanple 1 and rosiglitazone abl e Adm ni st ered drug
and adm nisghered 8988 (AP kga1Beraent HWhﬁLﬁ*tﬁbQ?llﬁ(f‘)O.Z mg/kg and 30

mg/kg which axre ED3p values of the compound prepared in

Preparation Example 1 and metformin, respectively with a desired

10 ratio. Administrations were performed in the ranges of: 0.045 ~

0.36 mg/kg of the compound prepared in Preparation Example 1 +

0.75 ~ 6 mg/kg of metformin at a ratio of 9:1, 0.042 ~ 0.33

mg/kg of the compound prepared in Preparation Example 1 + 1.25 ~

10 mg/kg of metformin at a ratio of 5:1, 0.025 ~ 0.2 mg/kg of

15 the compound prepared in Preparation Example 1 + 3.25 ~ 30 mg/kg

of metformin at a ratic of 1:1, 0.0125 ~ 0.2 mg/kg of the

compound prepared in Preparation Example 1 + 5.625 ~ 45 mg/kg of

metformin at a ratio of 1:3. When this is applied to a healthy

aduit (about 70 kg}, the dose corresponds to 0.88 ~ 25.2 mg of

20 the compound prepared in Preparation Example 1 and 52.5 ~ 3150

mg of metformin, and includes a daily clinical dose of
metformin, which is 500 ~ 2000 mg.

As a result of experiments, the EDsuux/EDagmaq values of

mixtures at ratiocs of 9:1, 5:1, 1:1, and 1:3 are 0.817, 0.437,

25 0.359, and 0.443, wvalues calculated based on fractions of each
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PCT/ KR2009/ 005970 Conpound prepared in 21 Preparation Exanple 1 1
Conmpound prepared in 11 Preparation Exanple 1 40 Rosiglitazone 0.4

10 <Table 9> Percent inhibition during adm ni strgid )
conposition of a conpound prepared in PreparatioﬁﬁE;gﬁ%igquggqy§b7O
rosiglitazone

ED30 value of the compound prepared in Preparation Example 1 and
metformin (Table 3). From this result, EDsmix was calculated by
multiplying the actual dose of EDsp.qq cOrresponding to each ratio
with EDsomix/ED3gaqs, and it was identified that improvement effects
5 in synergistic glucose tolerance were observed due to EDspmux <
ED3pagg at all the ratics. In particular, 2-fold or more
improvement effects in glucose tolerance (EDsgaga/ED3somix) were
observed in mixtures at ratios of 5:1, 1:1, and 1:3. The
interactions of correct ratios selected based on fractions of
10 ED3y wvalues of each material are shown in Table 3 and the

isobologram of FIG. 1.

<Table 3> Synergistic effects of a mixed composition of a

compound prepared in Preparation Example 1 and metformin

15 [Table 3]
Fraction of D D
EDs, value 30mix 30add
Compound of | Compound of
Compound of | Preparation | Preparation
, ED30mix/ ED30add
Preparation Example Example
Example l:metformin | 1:metformin
l:metformin (mg/kg, (mg/kg,
p.o.) p.o.)
0.147 + 0.18 + 3
Example 1-1 9:1 0.817
2.45 (A) (A")
0.073 + 0.167 + 5
Example 1-2 5:1 0.437
2.19 (B) (B")
0.036 + 0.1 + 15
Example 1-3 1:1 0.359
5.38 (C) (C")
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5[ Table 9] Adm nistered drug and adm ni stered dose (ng/kg) Percent
inhibition (% Exanple 2-1 Conpound prepared in Preparation Exanple 1

1 + Rosiglitazone 0.4 49 Exanple 2-2 Conpound preﬁ&f’ffkﬁh(ﬁﬁﬁﬂf@'ﬂ?n

Exanple 1 40 + Rosiglitazone 0.4 79

0.022 + 0.05 + 22.5

Example 1-4 1:3 0.443
9.96 (D) {D")

() indicates a position on the isobologram in FIG. 1.

In addition, FIG. 2 shows that the mixed compositicon
exhibited significant improvement effects in glucose tolerance,
compared to the percent inhibition of each material administered

5 alone.

As & result, when the ratio i1s converted into a ratio of
doses of a compound prepared in Preparation Example 1 and
metformin actually administered to animals, improvement effects
in glucose tolerance were observed over the wide dose range of

10 1:16.7 to 1:450.

<1-2> Measurement of synergistic effects of a mixed

composition of a compound prepared in Preparation Example 1 and

metformin by single administration and by repeated

15 administration in obese mice

Experimental subject and experimental method

In order to examine synergistic effects of a compound
prepared in Preparation Example 1 of the present invention and
metformin complex by repeated administration, effects of a

20 single administration tc obese mice on an OGTT blood glucose
change curve and of a 2-week repeated administration on the
percent inhibition of blood glucose were evaluated. Diet-induced
obesity mice obtained by supplying experimental mice {(C57BL/6

mice) with high fat fodder (60 kcal % fat, Research Diets,
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Theper centi nhi bi ti ons of bl oodgl ucoseby adm nistration of a conpound
prepared in Preparation Exanple 1 at 1 ng/kg and 40 ng/ kg conpared to

a control group was 10 calculated as 21%and 11% W@MO%

10% i nprovenent was nade by adm nistration of a

rosiglitazone at 0.4 ng/kg. In addition, inprovenents in conplexes of
a conmpound prepared in Preparation Exanple 1 at 1 ng/kg +
rosiglitazone at 0.4 ng/kg or a conpound prepared in Preparation
Exanple 1 at 40 15 ng/ kg + rosiglitazone at 0.4 wer e cal cul at ed
e 4506 ar 283 EoSp Rt Ty e Si98r] wi BETHAETES e PUPSEFEE of P et s
hi gher than the arithnetic sum of single adm nistrations of

PCT/ KR0S 55690 4 dapevi Biel ‘fﬂsudése\ﬂer%p oBserafsd ?FF@P%}SNH of thy
a result, vvhené ratio i s .converted .into a rf of .doses of

compound FEpARSd | ¥ BEEr 4T tgﬁeﬁft”ﬁ'oﬁ abep Rl Mfﬁ?ﬁiﬁm
| | | V

ef T 60t S .ﬁfor@r%erra@aﬂﬁ Yol b2l B0 r o0 iR b LRy et Y et e,
of 1 0. OLLO A0 o6 noccormin wgéﬁeglggrago%tﬁégmke 135 NeRyr sents

of synergl S M xed conposition of a cofpou repared

in 10Pre t/ggl o Ex: |%f1 ﬁrpéfj lelfna"?a%cxﬁd&%%ue in .doses 3of'L>(O 1

Measur eme f synergi stl c osition of

conpound rpr/gpagedy '&&%ﬂérﬁféﬁ}eﬁxéﬂpbﬁeﬂaﬁﬂow EQRRSId de +b¥551h<5'911:<f
adm ni strati on Experinental subject and experinental ‘nmethod 151 n
order togXaEtrerayRer9visti enef flects @8f/1y conpheXxolpodnd prepared in
Preparation Example 1 + 7.5 mg/kg of metformin)/S mL.
10
Obese mice were fasted for 16 to 17 hours prior to the
experiments, blcod was collected from caudal veins of mice in
the morning on the day of the experiment and a blood glucose
level was measured with an ACCU-CHEK ACTIVE Blood Glucose Meter
15 (Roche Diagnostics). The mixed composition of the present
invention was given orally 30 min ©prior to glucocse
administration (-30 min), followed by oral administration cof a
glucose solution (2 g/kg/10 mL) after 30 min (0 min). Blood
collection was made at designated time points--just prior to
20 drug administration, Jjust prior to glucose administration, and
15, 30, 60 and 90 min after glucose administration. The percent
irhibition wvalue was calculated by calculating an area under
curve of each group and comparing the wvalue with that of a

control group in which glucose had been administered.

25
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conpound prepared in Preparation Exanple 1 of the present invention
and an insulin secretagogue sul fonyl urea-series drug, the percent

i nhibitions of single adm nistration OGIT bl ood %ﬁmﬁﬁﬁs
by individual materials and conpl exes were 20 ev Bt -

mal e experinental mce (C57BL/6 mice) were used and fasted for 16 to
17 hours prior to the experinents. Blood was collected from caudal

veins of mce in the norning on the day of the experinent and a bl ood
gl ucose | evel vvas rreasured Wlfth an ACCU- CHEK ACTI VE Bl ood G ucose
5 e e q f ‘ a1 w

gl ucose &t adm n| st ratl on of

a gl ucose solutlon 22 g/k/ ) after 30 mn ) ,

col l ection was TMEdESAF Iaf‘esrfér%éaor.% HoTHE 9@@ i‘ir@rtlpa af ugach
adm ni strati.on us ior t | ucose, ad st rati o and 5,, 30
50 and 96 SFFER GPRhaBeadAoA s £ af PonTo Mo 5er CORLe! Ani BREkons:
val ue was ?ﬁg aﬁed by cal cul ati ng an area under curve of each

gr oup, excep or~a group in which glucose had not been adm ni stered,

and comparipget e, vabupcdid h {habieloa coptrol o Syney} Bire? o, in

gl ucose h en admnistere 0 eval ua

additive Eg_.fng%@l(gy SRmBhexy ithd hecpbasent eval uatl on, 0.5%

met hyl cel lufose (MC) wasS used to prepare a suspension with a dose of
a conpouanggfé)alqed in Preparation Exanple 1 at 0.1 ng/kg, and 0.5%

MC was al.so. used .to prepare a Quqnpn':l on with a 1‘% r‘nm’mmrlnn nf an

i nsul i n|secr eRagbYLRLE 6AYY ancka- ser|i es dpy | & ﬂ 8
0.02 rrg/ kg @aﬁlﬂl&?em @gséucrﬁg,tmﬁt a |conpl ex r Cl uded

at a cl ifpead pected—+n—afixedstate—-of a corrpound prm‘ared
in Preparati orﬁﬁ?&ﬁﬁaepﬁem@%drréﬁl ride|is a drug which pronotes the
secretion ofPrepsnditJanZ(B:xfamphe plar@crleas with the same nechani sm as

gl i pi zi ¢qes—ghy et kg A conptex thereof—was
prepared at 10(,%?@‘0&18&1 ;Efepg&’é‘d Héhl ng i|ndi vi dual conpaunds and m xi ng
t he com)ounﬁ@mmﬁl@@cﬁxﬁm@oél ibn ((la conpound prepared in
Preparatlon I:xarrn\l]@CfJer%hll’rl s + gl rrepl ri de 0. Uz ng)/E0 nL and (a
25C0rrp0l a epba a¥a epa & ala = ana asa a ag=la e
PCT/ KR2()09/ 005970M9t§f2ﬂwg3 APo ni)). Wen the mxing Fhtio is 1:0.2 of
|l ess, or 1:3.2 or nore, poor efficacy or adverse side effects may
occur. Thus, the mixing ratio of a corrpound prepared in Preparation

EX qple %ngg glg E&é%%\M%% ? fgn J% 23 1‘@%géd cgﬁ f%iﬁ%n Pfo

synergistic ef f ect s 2dmi Al StTArToh resul

the per centobinli by r%%ﬁ?e&f Rl 399 0 B GOSGh gorrpﬁfrde%%@&ﬂbrfie 20,

cont rol groplne erlrrents ovvnln oW ng

Tabl e 11, [meFIS@L

wed! by or aI

Administered drug and Percent inhibition
administered dose (mg/kg) (%)

Compound prepared in
Example 1-2 Preparation Example 1 0.1 + 19
Metformin 15

Compound prepared in

Example 1-3| Preparation Example 1 0.15 + 28
Metformin 7.5

For improvement in blood glucose AUC, 2% and 3% percent
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10<Tabl e 10> Percent inhibition by adm nistration of a conpound
prepared in Preparation Exanple 1 and glinepiride [Table 10]

Adm ni stered drug and adm ni stered dose (ng/kg) P
(99 Conpound prepared in Preparation Exanmple 1 EtﬁﬁngEEﬂﬁyﬁQ$§zp
0.02 -3.69 dinepiride 0.32 10.9

10

15

inhibitions were exhibited by a compound prepared in Preparation
Example 1 at 0.1 mg/kg and 0.15 mg/kg, while 7% and 11% percent
inhibitions were exhibited by metformin at 7.5 mg/kg and 15
mg/kg. On the contrary, blood glucose AUCs of complexes of a
compound prepared in Preparation Example 1 at 0.1 mg/kg +
metformin at 15 mg/kg and a compound prepared in Preparation
Example 1 at 0.15 mg/kg + metformin at 7.5 mg/kg were inhibited
by 19% and 28%, respectively. This indicates that synergistic
effects higher than the arithmetic sum of single administrations

of individual drugs were observed (FIG. 3).

Synergistic effects by repeated administration

The percent inhibition by repeated administration 2 weeks
after administration is shown in Table 6, Table 7, and FIG. 4.
<Table 6> Percent inhibition by administration of a compound

prepared in Preparation Example 1 and metformin

[Table 6]
Administered drug and o
administered dose (mg/kg) Percent inhibition (%)
Compound prepared in )
Preparation Example 1 0.1
Compound prepared in 15
Preparation Example 1 0.15
Metformin 7.5 13
Metformin 15 14

<Table 7> Percent inhibition of a mixed composition of a
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<Tabl e 11> Percent inhibition by adm nistration of a m xed

15conposi tion of a conpound prepared in Preparation Exanple 1 and
glinepiride [Table 11] Adm nistered drug and adm m‘gﬁ

(my/ kg) Percent inhibition (% Exanple 3-1 ;1) g@aﬁge%o
in Preparation Exanple 1 0.1 Ginepiride 0.02 + 20.2

PCT/ KR2009/ 005970

10

15

compound prepared in Preparation Example 1 and metformin

[Table 7]
Administered drug and Percent inhibition
administered dose (mg/kg) (%)
Compound prepared in
Example 1-2 Preparation Example 1 0.1 + 21
Metformin 15
Compound prepared in
Example 1-3 | Preparation Example 1 0.15 + 31
Metformin 7.5

Plasma glucose by administraticn of z compound prepared
in Preparation Example 1 at 0.1 and 0.15 mg/kg was improved by
2% and 15%, compared to a control group. Metformin at 7.5 and 15
mg/kg improved plasma glucose by 13% and 14%, compared to a
level of a control group. On the contrary, complexes of a
compound prepared in Preparation Example 1 at 0.1 mg/kg +
metformin at 15 mg/kg or a compound prepared in Preparation
Example 1 at 0.15 mg/kg + metformin at 7.5 mg/kg improved plasma
glucose by 21% and 31%, respectively. This indicates that
synergistic effects higher than the arithmetic sum of single
administrations of individual drugs were observed (FIG. 4).

As a resuli, when the ratic is converted into a ratio of
doses of a compound prepared in Preparation Example 1 and
metformin actually administered to animals during a repeated
administration, improvement effects in synergistic efficacies

were observed over the wide dose range of 1:50 to 1:150.
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Exanpl e 3-2 A conpound prepared in Preparation Exanple 1 0.1 +
Ainmepiride 0.32 48.7 As a result of the experiment, 7.7%
of percent inhibition was exhibited in the case

prepared in Preparation Exanple 1 at 0.1 ng/kg |ﬁ§£§F@ng§gﬁ%ﬂhﬁ?ZP
control group. When glinepiride was used at 0.02 ng/ kg and 0. 32

ng/ kg, 5 the percent inhibition of blood glucose was cal cul ated at
-3.69% and 10.9% respectively, conpared to a control group. In
addi ti on, when conpl exes of a conmpound prepared in Preparation
Exanpl e 1 at 0.<EXpgrikgentyyl i Mepintlge ab oMeaswgrngitandfa conpsghdtic
prepared in Preparation Exanple 1 at 0.1 ng/kg + 10, glinepiride at
0.32 ng/ﬁgﬁﬁgFé Bgeﬁdm%¢kﬁﬁﬁﬁﬁigﬁtoﬁnﬁlHFF? rFQ%EP%%Q%SHIQ?eé £SMpRUIEd),
and 48. 7%_respectivel This,indicates that synergistic effects

i gher t i FERBLR § rﬁ%i.l&seiﬁpoﬁeewgve Tadti APSET dtiths of

i ndi vi dual drug -r- observed (FI 5 In gunna% 'nprovenents |§
synergistic ef i tg rgpes

3.2 of agl S?HBQPQEIJ. o2 '. SNDOST .' 5 agp(]:(%nu%raidp;epared in

gllnep|r|-n

Sy”erg' Ster%g‘agéﬁféﬁ %ﬁnﬁal@ &eg § g@% 1ts1:a8 oAk ggFCc%B%%JE}Hc f Formul a 1
and cef fect sby

adni ni strat On pobei MbXes COMeskt AR Sfpdt GRIRAlNd.Rispared in
Preparati on Exanpte 1 and voglibose

In order to examine synergistic effects of a complex by a

compound prepared 1in Preparation Example 1 of the present
10 invention and an insulin sensitizer PPARY agonist, the percent
inhibition o©of blood glucose by repeated administration of the
complex to db/db mice as diabetic mice was evaluated. Eight-
week-old male mice (db/db mice) were used as experimental
subjects. It is known that rosiglitazone is a TZD-series drug
15 which has the same parent nucleus as pioglitazone which is
currently used in clinical practice and regulates blood glucose
through the same mechanism, and the dose- in the present
evaluation was selected as 0.4 mg/kg in consideration of an
essential ratio of c¢linical dose based on EDyy with respect to
20 blood glucose lowering in a diabetic mouse experiment. The dose
of a compound prepared in Preparation Example 1 with respect to
rosiglitazone at a fixed dose was selected at 1 mg/kg and 40
mg/kg {(complex ratio 1:0.01~1:0.4) in consideration of a complex
ratio in an expected clinical dose. Since the complex ratic of

25 1:0.01 or less to 1:0.4 or more is a value deviating from a
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Experinmental subject and experinmental nmethod PCT/KR2009/ 005970

In order to exam ne synergistic effects of a conmpound prepared in
Preparation Exanple 1 of the present invention a 5 i

i nhi bitor-series drug by conpl exi ng drugs, the pwgmﬁw/ﬂm
a single admnistration oral sucrose 5 tol erance test bl ood gl ucose
change curve by individual materials and a conpl ex thereof was

eval uated. 8-week-old nale experinental mce (C57BL/6 m ce) were used
as experinental subjects. The mice were fasted for 16 to 17 hours
prior to ddidvespénpihtdpseBlododoragl tieiqonet endf Ebeie alid sfongerns apput
mce in 10 the nmorning on the day of the experinent and a bl ood

gl ucose I%@felPAgEdPHbhsYrell RPeh ahfKFo0. GHERINETFYE SBF8od L ERPGEDsethe

Met er (Roche_Di a nosth&%%.,The gharnac utically mxed conposition of
the pres&PLRVeREFHh Yats YrveRdoFal Fy0 S0 1R - Bri Brot dnetinpcsd lulose

admnistration (-30 mn),, followed by oral, admnistration af a 1
gl ucose s@{c&t ?"8% 5 @galﬁ%iifﬁgnf‘?nca‘?‘}té%téan Nt REGPRER) SUBIGRdons - Bach
col lectiaon_was de at_designated. tisne,points--just, prior_to drug
aanihi st 2reaind . e T S odeaam Y Pl a5 v

50 210 AT STASPUE S35 Sk oy TRRGBEERD! i i o

val ue wa ul ate ng an area er curve of e

group, e&%%ptcér%uaacrﬁ%ga%é net Hegn adnhai shersfe and. canparing,r

the value with that of a control group in which sucrose had bee

adm ni st e@dg1} faRrfd8l/ 5t Quievahdat @ SHRET BEStHe Oforthinkl ViSr&fdreeat siby
conpl exes in"the present evaluation, 0.5% nethylcellul ose (M) was
used to ZGppepatford EXAGPEAS] 0N OM4t Aigao £ AriRQ YNt @2 &Rar/Sdmin
Preparati on PCT/ KR2009/ 005970 Exanple 1 at a dose of 0.3 ng/kg, and
0. 5% MC was al Sheusedgt @aPprepdrle aiseapeasdidoatiidh rdceoapasblood wis
an a-gl ucosi dase inhibitor and voglibose at 0.009 ng/kg and 0. 054
ng/ kg (complextedt foordl: 0231l Gelt® sflichhthatica edhpted rhaturo afaythee
included 5 at a clinical dose expected in a state where a dose of a
conpound agmépas ek iipnPrigpareasivsr  Bianpilecd widscbixeditNoghi B6SE-THER
drug with the same nmechani sm as acarbose, and individual drugs were
wei ghed P8TR%Y e Bloe8npgosiaoisen Ngtercofperhrl Piewrddcsn - PriEpar BETesnt
Exanple 1 0.3 nmg + voglibose 0.009 )/ 10 nmL and 10 (a conpound

pr epar ed IPRIPHeIRIT at6iloA E&éﬁpﬁ%?ﬁ%ﬁ%o R Aed GGrBsR VAP (34 CHEFTFad Bl s
ang‘prepare 10, nL per kg of a suspension. Wien the mxing ratio is

1: 0903 oF°BRELSYY With, 48 Yrthfdr 8X°Wor ef fi cacy or adverse side
effects may occur. Thus, the mxing ratio was set at 1:0.03-1:0.18.
15 Synergistic effects by adm nistration Experinmental results

of the percentMEQQ&§gﬁéﬂy1oef

control group
Experimental results about the percent inhibition of

FIG 7.

blood glucose in comparison with a control group by
20 administration of the drug for 7 days are shown in the following

Table 8, Table 9, and Fig. 5.

<Table 8> Percent inhibition during administration of a compound

prepared in Preparation Example 1 and rosiglitazone

[Table 8]
Administered drug and

o Percent inhibition (%)
administered dose (mg/kg)
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20<Tabl e 12> Percent inhibition during adm nistration of a conpound
prepared in Preparation Exanple 1 and voglibose [Table 121

Adm ni stered drug and adm ni stered dose (ng/kg) R | Y HU Ol

(%9 A conpound prepared in Preparation Exanple 1%@@%&/0“5@)70
PCT/ KR2009/ 005970 Vogl i bose 0.009 1 Vogli bose 0.054 53

10

15

Compound prepared in o1
Preparation Example 1 1

Compound prepared in 11
Preparation Example 1 40

Rosiglitazone 0.4 10

<Table 9> Percent inhibition during administration of a mixed

composition of a compound prepared in Preparation Example 1 and

rosiglitazone
[Table 9]
BAdministered drug and administered dose Percent
(mg/kg) inhibition (%)
Example Compound prepared in Preparation 49
2-1 Example 1 1 + Rosiglitazone 0.4
Example Compound prepared in Preparation 29
2-2 Example 1 40 + Rosiglitazone (.4
The percent inhibitions of blood glucose by

administration of a compound prepared in Preparation Example 1
at 1 mg/kg and 40 mg/kg compared to a control group was
calculated as 21% and 11%, respectively, and 10% improvement was
made by administration of a PPARY agonist rosiglitazone at 0.4
mg/kg. In addition, improvements in complexes of a compound
prepared in Preparation Example 1 at 1 mg/kg + rosiglitazone at
0.4 mg/kg or a compound prepared in Preparation Example 1 at 40
mg/kg + rosiglitazone at 0.4 mg/kg were calculated as 49% and
79%, respectively. This indicates that synergistic effects

higher than the arithmetic sum of single administrations of
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<Tabl e 13> Percent inhibition during adm nistration of a m xed
conposition of a conpound prepared in Preparation Exanple 1 and

vogl i bose 5[ Table 13] Adm nistered drug and adm gj m

(my/ kg) Percent inhibition (%9 Exanple 4-1 A conpgm [gﬁég)(ﬁ?'m
Preparation Exanple 1 0.3 + Vogli bose 0.009 25 Exanple 4-2 A conpound
prepared in Preparation Exanple 1 0.3 + Voglibose 0.054 65

individuzal drugs were observed (FIG. 5).
As a result, when the ratio is converted into a ratio of
doses of a compound prepared in Preparation Example 1 and a
PPARY agonist rosiglitazone actually administered to diabetic
5 mice, improvement effects in synergistic efficacies were

obsexrved over the dose range of 1:0.01 to 1:0.4.

<Experimental Example 3> Measurement of synergistic
effects of a mixed composition of a compound prepared in
10 Preparation Example 1 and insulin secretagogue

<3-1> Measurement of synergistic effects of a mixed

compesition of a compound prepared in Preparation Example 1 and

glimepiride by single administration

Experimental subject and experimental method

15 In order to examine synergistic effects of a complex of a
compound prepared in Preparation Example 1 of the present
invention and an insulin secretagogue sulfonyl urea-series drug,
the percent inhibitions of single administration OGTT blood
glucose change curves by individual materials and complexes were

20 evaluated. 8-week-o0ld male experimental mice {(C57BL/6 mice) were
used and fasted for 16 to 17 hours prior to the experiments.
Blood was collected from caudal veins of mice in the morning on
the day of the experiment and a blood glucose level was measured
with an ACCU-CHEK  ACTIVE Blood Glucose Meter (Roche

25 Diagnostics). The mixed composition of the present invention was
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As a result of the experiment, 12% of percent inhibition was
exhibited in the case of a conpound 1 prepared in Preparation Exanple
1 at 0.3 ng/kg in conparison with a control grou } S
used at 0.009 ny/ kg and 0.054 ng/ kg, 10 the percgﬁﬂww%
bl ood gl ucose was cal cul ated at 1% and 53% respectively, conpared to
a control group. In addition, when conpl exes of a conpound prepared
in Preparation Exanple 1 at 0.3 ng/ kg + voglibose at 0.009 ng/ kg and
a conpound prepared in Preparation Exanple 1 at 0.3 ng/kg + voglibose
at 0. 054 FyFRg Cr51hier 0 uBéd, PYHE pet cBMCasghieBmindst Kis oBal (cdP akéd) as

25% and 65.. 7% respectively. This indicates that synergjstic or
addi ti ve HO¥ES HY gt eREAN R aicPhREt 7 I SHRASE! S@M‘g}%n (2 9/kg/10

adm ni strat.ions, of indivi.dual .dru we observed (FIG 7).

Aol KroosRooasser 38 Mifintko iy MPRECSISHASEt IO 1B mere gt
additive eff.ect re ohserved over the w.de dose ratio of .1:0.03.to
RTG: oot wn Tpecsid e et B h Tt o R e TR R Y o
5 <ExXperj > su f~ SyRer gi s§4d ¢ .ef

of & i xd BmEder ) o CAEA LA T, 30 YDA M0 Bk R BEL
recept QrTgl_Lu%BEQQOQBﬁlnféc'xja%ig){f‘erQhét'?ei.e dact Sirﬁi‘ibat&ﬁedval e was
conposition of a 10 conpound prepared Tn Preparation anpl e andEl

ri monabant; Wt BrE@SBECat Bu ik iPgT TarP! 205k ghMgOSecGhANTSE CHEME BYoup,
repeated adm ni stration Experinental subject and experinental method

I n order dxeeprafibReasypeigi &4 i ghielH eausch¥ hepeadbedhddn athMinist&add on
of a conpound prepared in Preparation Exanple 1 and cannabi noi d

r ecept or shdamioaganisg , tied f echise ofith whek admanicintabl osrbap obesehidice
on an OGIT bl ood gl ucose change curve and on fat mass were eval uat ed.
D ettt i ndudedosbebad ybarc eadntindshertdy Buppkdgrngoexpaluatentsyhhergtetic
(057BL/6 mce) with high 20 fat fodder (60 kcal % fat, Research
Di ets, Drz4gR)litove Sehiantis wer eanpédxasnekber prestral swbjuettison, 00 59%
met hyl cel | ul ose (MC) was used to prepare a suspension of the conpound
1 prepar @¢thilerebibaiosei oRICEx gl e1sedni tth RrerRAKsost t FBsPYTSION3 witfhk
which is presuned to be a dose of mninmumeffective efficacg and 3
ng/ kg. 25955%NC H1aSOHREHG PFRRATEFe 1 STEPETSILéAN oEXARbPabarftt, &1
mg/kg, and 0.5% MC was also used to prepare a suspension with a
15 composition of an insulin secretagogue sulfonyl urea-series drug
and glimepiride at 0.02 mg/kg and 0.32 mg/kg such that a complex
ratio may be included at a clinical dose expected in a fixed
state of a compound prepared in Preparation Example 1.
Glimepiride is a drug which promotes the secretion of insulin
20 from pancreas with the same mechanism as glipizide,
glybenclamide, and the like. A complex thereof was prepared at
10 mL. per kg by weighing individual compounds and mixing the
compounds with each composition ((a compound prepared in

Preparation Example 1 0.1 mg + glimepiride 0.02 mg)/10 mL and (a

25 compound prepared in Preparation Example 1 0.1 mg + glimepiride
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PCT/ KR2009/ 005970 cannabi noid receptor-1 antagonist with a
conposition of 3 ng/kg. R nonabant has the sane parent nucl eus
structure as a cannabi noid receptor-1 antagoni st

| bi nabant, and Surinabant, and 5 ni/kg of the conBigﬂKﬂ@@ﬁﬂﬁ}@%
pr epar ed 5 in doses of (0.3 ng of a conpound prepared in Preparation
Exanple 1 + 3 ng of rinonabant)/5 nml and (3 ng of a conpound prepared
in Preparation Exarrple 1 + 3 ng/kg of rinonabant)/5 nL. Wen the
mxing ratio is 1:.0.1 or less, or 1:1 or nore, the dose may exceed a
daily cl |Q1|3@a|mgdd§8 8E) } i nBhabakbe oflpoRg 18eId | kol el PEcLesS THes,
the mxing ratio was set at 1:1-1:10. Obese m ce were fasted
for 16 t&-f72h86r§ofﬁncROQQ)e?ﬁécéﬁbe9¥rﬁﬂﬁﬁ§sebﬁbgﬁ WeledH Feyt 88CHFom
caudal veins of mce i.n the nmorning on the day of the experinent and

a bl ood gitiSesdNCeVBi*Rgs %&Quro Wi ‘E‘Pi“%‘ﬁmﬂccﬁﬁe@% AGTI VESBREBEION
€] I\%t 15. (R t |1 d
colrjrgg:?tl egﬁ‘ ( r%f@?éﬁ?p ﬂjv I %%%S%setgqvﬁ ié% Cgo ?1/1 nm )p;(rai or to

gl ucose adm ni stratlon (-30 min), followed by oral adm nistration of
a glucose solution (2 g/kg/10 m.) after 30 mn (O mn). Blood

col I ection was Mé%@ﬁré&%ex?@%f%ﬁhgg%féﬁ% %@Bfé‘ééé ﬂ#%&m%m{gﬁg of0 drug
adm ni stration 30, 60,

90, and 120 m p.afl-ehe 9l HCO8EsAHE Nigst rald oRerdbe: PELEER] 1 BEt yoid
val ue was cal cul ated by cal cul ating an area under curve of each group

and conmpyiiodd Lhecyad ug Wddakhabn ofith GORhekodr @Hfupd Mgl rghacese
had been adm ni stered. 25 CT/ KR2009/ 005970 Synergistic effects by
adm ni st rmakl 8Rown in thEXpelidseMelrapesuld,s Tablehel pefreemtcl nhj bition
of bl ood glucose in conparison with a control group in experinments
ar eishowxTabldahble Pércdabl éndboit@int VG adhindstabt sorldef Per eempound
inhibition of a conpound prepared in Preparation Exanple 1 and
ri nonabamrepyredmmibepatabiod Falaneld 4l sAdhioniserieidedr ug and
adm ni stered dose (ng/kg) Percent inhibition (%

[Table 10]

Administered drug and

o Percent inhibition (%)
administered dose (mg/kg)

Compound prepared in

7.7

Preparation Example 1 0.1
Glimepiride 0.02 -3.69
Glimepiride 0.32 10.9

<Table 11> Percent inhibition by administration of a mixed

15 composition of a compound prepared in Preparation Example 1 and
glimepiride
[Table 11]
Administered drug and Percent
administered dose (mg/kg) inhibition (%)

A compound prepared in
Example 3-1 Preparation Example 1 0.1 + 20.2
Glimepiride 0.02
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A compound prepared in Preparation Exanple 1 0.3 18.2 A conpound
prepared in Preparation Exanple 1 3 35.3 Rinonabant 3 1.1 <Tabl e
15> Percent inhibition of a m xed conposition of

prepared in Preparation Exanple 1 and ri nonabant ﬁ?ﬁw&‘l‘%ﬁﬂ
[ Tabl e 15] Admi nistered drug and adm ni stered dose (ng/kg) Percent

i nhibition (%

A compound prepared in
Exampie 3-2 Preparation Example 1 0.1 + 48.7

Glimepiride 0.32

As a result of the experiment, 7.7% of percent inhibition
was exhibited in the case of a compound 1 prepared in
Preparation Example 1 at 0.1 mg/kg in comparison with a control
group. When glimepiride was used at 0.02 mg/kg and 0.32 mg/kg,

5 the percent inhibition of blood glucose was calculated at -3.69%
and 10.9%, respectively, compared to a control group. In
addition, when complexes of a compound prepared in Preparation
Example 1 at 0.1 mg/kg + glimepiride at 0.02 mg/kg and a
compound prepared in Preparation Example 1 at 0.1 mg/kg +

10 glimepiride at 0.32 mg/kg were used, the percent inhibition was
calculated as 20.2% and 48.7%, respectively. This indicates that
synergistic effects higher than the arithmetic sum of single
administrations of individual drugs were observed (FIG. 6).
In summary, improvements in synergistic effects were
15 cbserved over the dose ratio of 1:0.2 to 1:3.2 of a compound-
prepared in Preparation Example 1 and glimepiride.

<Experimental Example 4> Measurement of synergistic
effects of a mixed composition of a compound of Formula 1 and
a-glucosidase inhibitor

20 <4-1> Measurement of synergistic effects by

administration of a mixed composition of a compound prepared in

Preparation Example 1 and voglibose

Experimental subject and experimental method
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Exanpl e 5-1 A conpound prepared in Preparation Exanple 1 0.3 +

Ri nronabant 3 32.8 Exanple 5-2 A conpound prepared in Preparation
Exanple 1 3 + R nonabant 3 30.7 The bl ood AUC by

ng/ kg of a conpound PCT/ KR2009/ 005970 prepared iB&iMWgWO
Exanple 1 was inhibited by 18.2% and 35. 3% conpared to a control
group. The bl ood AUC by 3 ng/ kg of rinonabant was inhibited by 1.1%
conpared to a control group. On the contrary, the blood AUC by 0.3
my/ kg of a conmpound 5 prepared in Preparation Exanple 1 + 3 ng/kg of
ri nonabant or FIMPidehofta esapbiundsprepsrddc reffessar atfi o Eeaaphed 1
+ 3 ng/ kg of rinonabant was .inhibited by 32.8% and 30. 7% )
respect i VEISPATFRUST BYeRATHTIONC EsAmatRii i/i 0t B¢ cRISSNEr dNFBEEEVRJANA

(FIG 8). 10<5-2> Effects of fat mass reduction by repeated
an a-glucosidase inhibitor-series drug by cOmplexing drugs, the

percent inhibition in a single administration oral sucrose
5 tolerance test blood glucose <change curve by individual
materials and a complex thereof was evaluated. 8-week-old male
experimental mice (C57BL/6 mice) were used as experimental
subjects. The mice were fasted for 16 to 17 hours prior to the
experiments. Blood was collected from caudal veins of mice in
10 the morning on the day of the experiment and a blood glucose
level was measured with an ACCU-CHEK ACTIVE Blood Glucose Meter
(Roche Diagnostics). The pharmaceutically mixed composition of
the present invention was given orally 30 min prior to sucrose
administration (-30 min), followed by oral administration cof a
15 glucose solution (2 g/kg/10 mlL) after 30 min (0 min). Blood
collection was made at designated time points—--just prior to
drug administration, just prior to sucrose administration, and
15, 30, 60, 90, and 120 min after sucrose administration. The
percent inhibition wvalue was calculated by calculating an area
20 under curve of each group, except for sucrose had not been
administered, and comparing the wvalue with that of a control
group 1in which sucrose had been administered. In order to
evaluate synergistic or additive effects by complexes in the
present evaluation, 0.5% methylcellulose (MC) was used to

25 prepare a suspension with a compound prepared in Preparation
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adm ni stration of a m xed conposition of a conmpound prepared in
Preparati on Exanple 1 and rinonabant Experinental subject and
experinmental nethod Experinents were perforned o |

subj ect 15 and experinmental drug in the sane mﬂgtﬁ’ﬁﬁﬁfﬁ%ﬁm
Experinmental Exanple 5-1, the fat nmass was cal cul ated as a sum of
epidydimal fat and retroperitoneal fat, and fat nmass 4 weeks after
adm ni stration was neasured. 20The results are shown in the follow ng
Tabl es 16 and 17. <Table 16> Effects of a conpound prepared in

Pr epar at iEgAamBEXanp| at 12 afess | HorthFama/b8, f ard ndss rEdwesi aAsP Tape? 1B)
Experimental group Fat mass (g) % reduction HF-DI O control group 3.61
0.20 A cu®psufd Sprepmeegignewitd. 2 camgssition of an a-glucosidase

inhibitor and voglibose at 0.009 mg/kg and 0.054 mg/kg (complex

ratio 1:0.03~1:0.18) such that a complex ratico may be included
5 at a clinical dose expected in a state where a dose cf a
compound prepared in Preparation Example 1 was fixed. Voglibose
is a drug with the same mechanism as acarbose, and individual
drugs were weighed to have a composition ({a compound prepared
in Preparation Example 1 0.3 mg + voglibose 0.009 mg)/10 mL and
10 (a compound prepared in Preparation Example 1 0.3 mg + voglibose
0.054 mg)/10 mL and prepare 10 mL per kg of a suspension. When
the mixing ratio is 1:0.03 or less, or 1:0.18 or more, poor
efficacy or adverse side effects may occur. Thus, the mixing

ratioc was set at 1:0.03~1:0.18.

15
Synergistic effects by administration
Experimental results of the percent inhibition of blood
glucose in comparison with a control group in experiments are
shown in Table 12, Table 13, and FIG. 7.
20 <Table 12> Percent inhibition during administration of a

compound prepared in Preparation Example 1 and voglibose

[Table 12]
Administered drug and

o Percent inhibition (%)
administered dose (mg/kg)

A compound prepared in 12

Preparation Example 1 0.3
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PCT/ KIR2009/ 005970 in Preparation Exanple 1 0.3 ng/kg A conpound
prepared in Preparation Exanple 1 3 ng/kg 3.29 0.21 8.71 Ri nonabant

3 ng/kg 2.11 0.31* 41.5 *P>0.05 vs. HF-DI O cont < >
Ef fects of a conpound prepared in Preparation Exai#ﬁigﬂrimaﬂﬁj@ﬁ
ri nonabant on fat nmass reduction 5[ Table 17]

Voglibose 0.009 1
Voglibose 0.054 53

<Table 13> Percent inhibition during administration of a mixed

composition of a compound prepared in Preparation Example 1 and

voglibose
5 [Table 13]
Administered drug and Percent
administered dose (mg/kg) inhibition (%)
A compound prepared in
Example 4-1 Preparation Example 1 0.3 + 25
Voglibose 0.009
A compound prepared in
Example 4-2 Preparation Example 1 0.3 + 65
Voglibose 0.054

As a result of the experiment, 12% of percent inhibition
was exhibited in the case of a compound 1 prepared in
Preparation Example 1 at 0.3 mg/kg in comparison with a control
group. When voglibose was used at 0.009 mg/kg and 0.054 mg/kg,

10 the percent inhibition of blood glucose was calculated at 1% and
53%, respectively, compared to a control group. In addition,
when complexes of a compound prepared in Preparation Example 1
at 0.3 mg/kg + voglibose at 0.009 mg/kg and a compound prepared
in Preparation Example 1 at 0.3 mg/kg + voglibose at 0.054 mg/kg
15 were used, the percent inhibition was calculated as 25% and
65.7%, respectively. This indicates that synergistic or additive
effects higher than the arithmetic sum of single administrations

of individual drugs were observed (FIG. 7).
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Experimental group Fat mass(g) % reduction Exanple 5-1 A conpound
prepared in Preparation Exanple 1 0.3 ng/kg + R nonabant 3 ng/kg 2.09

0.32% 42.1 Bxanple 5-2 A conpound prepared in  pepxns009/005970

In summary, improvements in synergistic or additive
effects were observed over the wide dose ratic of 1:0.03 to
1:0.18 of a ccmpound prepared in Preparation Example 1 and

voglibose.

<Experimental Example 5> Measurement of synergistic
effects of a mixed composition of a compound of Formula 1 and
cannabinoid receptor-1 antagonist

<5-1> Synergistic effects of a mixed composition of a

10 compound prepared in Preparation Example 1 and rimonabant with

respect to an OGTT blood glucose change curve by repeated

administration

Experimental subject and experimentzl method

In order to examine synergistic effects by repeated

15 administration of a compound prepared in Preparation Example 1
and cannabinoid receptor-1 antagonist, effects of 4-week
administration to obese mice on an OGTT blood glucose change

curve and on fat mass were evaluated. Diet-induced obesity mice
obtained by supplying experimental mice (C57BL/6 mice) with high

20 fat fodder (60 kcal % fat, Research Diets, D12492) for 5 month
were used as exXperimental subjects. 0.5% methylcellulose {(MC)

was used to prepare a suspension of the compound 1 prepared in
Preparation Example 1 with a composition of 0.3 mg/kg which is
presumed to be a dose of minimum effective efficacy and 3 mg/kg.

25 0.5% MC was used 1o prepare a suspension of rimonabant, a
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Preparation Exanple 1 3 ng/kg + Ri nonabant 3 ng/kg 1.76 035* 51.2
*P>0.05 vs. HF-DI O control group After 4 weeks of adm nistration,fat

mass by adm nistration of a conpound prepared in i

1 at 0.3 ng/kg or 3 ng/ kg was reduced by -1.65% aﬁﬁmewﬁ
respectively, while fat mass by adm nistration of a cannabinoid
receptor-1 antagonist at 3 ng/kg was reduced by 41.5% In addition,
fat mass by admi nistration of a conpound prepared in Preparation
Exanple 1 at 0.3 ng/kg + a cannabi noid receptor-1 antagoni st at 3
my/ kg or C@n@@ﬁﬁ)@@% FROSpArsdl | antReparat Vo PCPIRR2DDOPIDEEY A0my/ Ky .
Exanple 1 at 3 ng/kg + a cannabinoid receptor-1 antagoni st at 3 ng/kg
was redudedopglant 10hand 5hS 205afes pediqhifel YIUCTRUS, &JAVETWEE efFRctd

wer e observed, . Consequently, synergi sticoradditiveefficacy 5 |,
i nmpr ovensraPiaet e&@éﬁioﬁh@%“éﬁ’ér ed's %%&Pﬁ?%ﬁ BbARpPant

a0 2, SCUREPLIRLCSREPL oy b 5092400k s LG 0RLEEL A0 oege ey
Exanpl e> Brepacal i g ofg 3 PRGT wgceyt el JOPr 8paratd PNy preparation
Example 1 + 3 mg of rimonabant)/5 mL and (3 mg of a compound
prepared in Preparation Example 1 + 3 mg/kg of rimonabant)/5 mL.
When the mixing ratic is 1:0.1 or less, or 1l:1 or more, the
dose may exceed a daily clinical dose of rimonabant or poor

10 efficacy may occcur. Thus, the mixing ratio was set at 1:1~1:10.
Obese mice were fasted for 16 to 17 hours prior to the
experiments, blood was collected from caudal veins of mice in
the morning on the day of the experiment and a blood glucose
level was measured with an ACCU-CHEK ACTIVE Blood Glucose Meter
15 (Roche Diagnostics). The pharmaceutically mixed cocmposition of
the present invention was given orally 30 min prior to glucose
administration (-30 min), followed by oral administration cf a
glucose solution (2 g/kg/10 ml) after 30 min (0 min). Blood
collection was made at designated time points--just prior to
20 drug administration, just prior to glucose administration, and
15, 30, 60, 90, and 120 min after glucose administraticon. The
percent inhibition wvalue was calculated by calculating an area
under curve of each group and comparing the value with that of a

control group in which glucose had been administered.

25
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<1-1> Preparation of powder A m xed conposition of a conpound
prepared in Preparation Exanple 1 and netformn2 g Lactosel g 15The

above ingredients are mxed and filled in an airtj

prepare a powder formulation. <1-2> Preparation J’%@?@#ﬁ@mi‘:ﬁmn
A m xed conposition of a conmpound prepared in 20Preparation Exanple 1
and netform nl00 ng Cornstarchl00 ng LactoselO0 ng Magnesi um
stearate2 ng The above ingredients are m xed and then tabletted
25according to a conventional preparation nethod to prepare a

PCT/ KR2009/ 005Fretabbletc fadifpegkat poradmdpigbrepigyar at i on of capsul e

formul ati on _ o
Experimental results of the percent inhibition of blood

glucose in comparison with a control group in experiments are
shown in Table 14, Table 15, and FIG. 8.

5 <Table 14> Percent inhibition of a compound prepared in
Preparation Example 1 and rimonabant by administration

[Table 14]
Administered drug and

o Percent inhibition (%)
administered dose {(mg/kg)

A compound prepared in

Preparation Example 1 0.3 18.2
A compcound prepared in 35 3
Preparation Example 1 3

Rimonabant 3 1.1

<Table 15> Percent inhibition of a mixed composition of a

10 compound prepared in Preparation Example 1 and rimonabant by
administration
[Table 15]
Administered drug and Percent
administered dose (mg/kg) inhibition (%)

A compound prepared in
Example 5-1 Preparation Example 1 0.3 + 32.8
Rimonabant 3

A compound prepared in
Example 5-2 Preparation Example 1 3 + 30.7
Rimonabant 3

The blood AUC by 0.3 mg/kg and 3 mg/kg of a compound
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A m xed conposition of a conmpound prepared in 5Preparation Exanple 1
and nmetform nl00 ng Cornstarchl00 ng Lact osel00 ng Magnesi um
stearate2 ng The above ingredients were m xed, a '
10gel atin capsul e according to a conventi onal prgggfﬁﬁggﬁﬁ@Qﬁqhﬁshib
prepare a capsule formul ation. <1-4> Preparation of injection
solution A m xed conposition of a conpound prepared in 15Preparation
Exanple 1 and netform nl0O fig/0 Diluted hydrochloric acid BP added
until reaching pH 3.5 Sodiumchloride BP for injectionMax. 1 0 After
di ssol vi MyePagednithostreparat Het | VaamRie of Wa? minhilited dodi 4P 2% and
chloride Bp for injection having a proper volume, pH 20of the forned
sol uti on WasS®a8PIRTERF t' pH PETRiLt HrEHP ut Bef ARG APEr PY dcimg/lgp, of

The vol ume of the solutjgn. was controlled with sodiumchloride BP for
injeCtiOﬁﬁﬂgﬁab?%%nw%%ﬁ*éﬁﬁQ%ﬁpr%y 1.1%, compared to a control group.

Cn the contrary, the blood AUC by 0.3 mg/kg of a compound
5 prepared in Preparation Example 1 + 3 mg/kg of rimonabant or 3
mg/kg of a compound prepared in Preparation Example 1 + 3 mg/kg
of rimonabant was inhibited by 32.8% and 30.7%, respectively.

Thus, synergistic or additive effects were observed (FIG. 8).

10 <5-2> Effects of fat mass reduction by repeated

administration of a mixed composition of a compound prepared in

Preparation Example 1 and rimonabant

Experimental subject and experimental method

Experiments were performed on the experimental subject

15 and experimental drug in the same manner as in Experimental
Example 5-1, the fat mass was calculated as a sum of epidydimal

fat and retroperitoneal fat, and fat mass 4 weeks after

administration was measured.

20 The results are shown in the following Tabkles 16 and 17.
<Table 16> Effects of a compound prepared in Preparation Example

1 and rimecnabant on fat mass reduction

[Table 16]

Experimental group Fat mass (g) % reduction
HF-DIO control group 3.61 = 0.20 -

A compound prepared 3.67 £ 0.12 -1.65
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m xed. After filling the solution into a 5 0 Type | anple nmade of
transparent glass, the anple was seal ed by nelting the upper 25enpty
part of the anple, and sterilized for nore than 0
m nutes at 120C in an autoclave to prepare an inﬁ§£¥ﬁégi§5ﬁ@@&@&3§ﬁi
Al t hough the preferred enbodi nents of the present 5 invention have
been disclosed for illustrative purposes, those skilled in the art

w || appreciate that various nodi fi cations, additions and

substi t ytiot Fe,—wHthout—departing—fromthe—scope—and
spirit af tt%? @3g8g¥§ ldﬁ as disclosed in the acconpanyi ng cl ai ns.

10

PCT/KR2(O§K@@§G?G-PCEAngﬁg[CJain1l] phar maceut i ca
conp05|t|gncéﬁgoddap pREBYEIH T]0N and treatment of [di aberes or obesity,
conpri silng as actlve 51 ngredi ents (1) Zrconpound represent ed
by the flol | dWi RECRRFHACR 1, |a pha?ﬁﬁ%euﬂ?@élly cceptabl &-dal t
t her eof , aEhaﬁbﬁga_Bhﬁgﬁnj or a solvate thereof, and
(2) one ret—ere—other culL Hiabetie—or—anttobest ty’ 1Gagent S- Formta
1> Rimonabant 3 mg/kg 2.11 £ 0.31= 41.5
*P>0.05 vs. HF-DIC control group
<Table 17> Effects of a compound prepared in Preparation
Example 1 and rimonabant on fat mass reduction
5 [Table 17]
Experimental group Fat mass (g) | % reduction
A compound prepared in
Preparation Example 1
Example 5-1 , 2.09 % 0.32% 42.1
0.3 mg/kg + Rimonabant
3 mg/kg
A compound prepared in
Preparation Example 1 3
Example 5-2 . 1.76 £ 0.35% 51.2
mg/kg + Rimonabant 3
mg/kg
*P>0.05 vs. HF-DIO control group
After 4 weeks of administration, fat mass Dby
administration of a compound prepared in Preparation Example 1
at 0.3 mg/kg or 3 mg/kg was reduced by -1.65% and 8.71%,
10 respectively, while fat mass by administration of a cannabinoid

receptor-1 antagonist at 3 mg/kg was reduced by 41.5%. In

addition, fat mass by administration of a compound prepared in
Preparation Example 1 at 0.3 mg/kg + a cannabinoid receptor-1

antagonist at 3 mg/kg or a compound prepared in Preparation
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(where, Xis OR, SR, or NRIR2, wherein R and R2 are independently
a C1-05 lower alkyl, or R and R2 of NRIR2 may form 15a 5-nenbered to
7-menbered ring containing a hetero el enent of 0)

The conposition according to claim11, wherein theptﬁ;gg%09/005970
represented by Fornula 1 is selected fromthe group 20consisting of:
1)(R-4-[(R)-3-am no-4-(2,4,5- PCT/K1R2009/ 005970
trifluorophenyl)butanoyl] -3-(t-butoxynethyl)piperazin-2-one;

2) (S)-4-[(R-3-amno-4-(2,4,5- trifluorophenyl)butanoyl ]

-3-(t- but&»@p@éphy|§p|@gnqﬁhg1+2aoﬂ@nnab1n01d 3pceptor 1 antagonist at 3
(R-4-[(R)-3-am no-4-(2,4,5- 5trifluorophenyl)butanoyll

- 3- (neth@%yﬁ@thy¢§pwﬁgp§gﬁniaiOﬁg 1% and ai %, respectlvely Thus,
(R -4-[(R) -3-am no-4- - trifluorophenyl) but anoyl ]

-3- (i sopﬁ%jéf@&ff@t ﬁ?f-?‘b‘ﬁaé‘feéﬂ RboEBHYRA - 5

R)-4-[ (R)-3-am no-4-
(R-4-1(R- onsequgnﬁly, synergistic or additive efficacy
5 improvement effects of a compound prepared in Preparation

Example 1 and a cannabinoid receptor-1 antagonist were observed

on obese mice over the dose ratio of 1:1 to 1:10.

<Formulation Example> Preparation of a pharmaceutical
10 preparation

<1-1> Preparation of powder

A mixed composition of a compound prepared in

Preparation Example 1 and metformin 2 g
Lactose lg
15 The above ingredients are mixed and filled in an airtight

pouch to prepare a powder formulation.

<1-2> Preparation of tablet formulation

A mixed <composition of a compound prepared @ in

20 Preparation Example 1 and metformin 100 mg
Cornstarch 100 mg
Lactose 100 mg
Magnesium stearate 2 mg

The above ingredients are mixed and then tabletted

25 according to a conventional preparation method to prepare a

72



trifluorophenyl)butanoyl] -3-(cyclopentyl oxynmethyl) pi perazi n-2-
100ne; 6) (R-4-[(R)-3-amno-4-(2, 4, 5-

trifluorophenyl)butanoyl] -3- [(diethylanino)neth:t gﬁﬁh
7) (R-4-[(R)-3-amno-4-(2,4,5- 15trifl uorophenyl kﬁt@ﬁi@gﬁdﬁgbﬂ

[ (et hyl met hyl am no) net hyl ] pi per azi n- 2- one;

(R-4-[(R-3-amno-4-(2, 4, 5-

trifIuorophenyl)butanoyl] 3- (nor phol i nonet hyl ) pi perazi n- 2- one; and
209) (R -4-[ (R -3-am no-4-(2,4,5-

trifluor &y Foumahaydqn.3- (t - but yl t hi omet hyl ) pi per azi n- 2- one.

[ C ai m 3] The conposition according to claim1l1, wherein
t he 25phaunaceutically acceptable salt is selected fromthe group
PCT/ KR2009/ 005970 conS|st|ng of acetic acid, benzenesulfonic acid,
benzoi c acid, J&anp HP# Otgcapsyle Laud atdPRanesul f oni ¢ acid,
fumaric acid, Iuconlc aC|d am ¢ f hydr obr omj ¢ aci d,

ic

t
hydrochloric aéi d, " hi SH?Bg%ig%?n | a8 ci PURRING ¢ RiSREres na&qc

aci anesul foni,c.aci.d, nucic acid, nitric
pangic acfﬁpa gﬁf%?ﬂ% qacﬁdangﬁgﬁj%5?18 acid, succinic acid, fﬁﬂ

sul furic acid, acid, p-toluene sul foni ¢ acid, adipic
acetic acid, cF%?ﬁ%eé%§% hydrochlorlc aci d, phosphorlc aci d, fﬁd(%g

succinic aC|d,15@%Bgéic acid, and adi pi c acid. 10 100 mg

Magnesium stearate 2 mg
The above ingredients were mixed, and then sealed in a
10 gelatin capsule according to a conventional preparation method

to prepare a capsule formulation.

<1-4> Preparation of injection solution
A mixed composition of a compound prepared in
15 Preparation Example 1 and metformin 10 pg/md
Diluted hydrochloric acid BP added until reaching pH 3.5
Sodium chloride BP for injection Max. 1 md
After dissolving 7 a-aminosteroid derivative of Formula 1
in sodium chloride BP for injection having a proper volume, pH
20 of the formed solution was adjusted te pH 3.5 with diluted
hydrochloric acid BP. The volume of the solution was controlled
with sodium chloride BP for injection, and then sufficiently
mixed. After filling the solution into a 5 md Type I ample made
of transparent glass, the ample was sealed by melting the upper

25 empty part o©of the ample, and sterilized for more than 15
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[ C ai m 4] The conposition according to claim1l1, wherein the
conpound represented by the follow ng Fornula 1, the pharmaceutically
acceptabl e salt thereof, the hydrate thereof, 15

thereof is a Dipeptidyl Peptidase-1V (DPP-1V) inﬁPB?f@$j€%Q§QQQQQﬂ7O
The conposition according to claim1, wherein the other
20anti di abetic or antiobesity agents are selected fromthe group
consi sting of Biguanides,insulin sensitizers,insulin

secr et agogues, a- gl ucosi dase inhi bitors, and cannabi noid receptor-1
ant agoni SHSWUEES[ Ghlai h26]C POT/ KR2G0T/C008970 to  prepFhe ovhpdsiefbieon
according to claim1l1l, wherein the other antidiabetic or antiobesity
agents ar®1Bit§Gani des. [Caim 7] 5The conposition according to claim

6, wherein the Biguanide is nmetformn, buformn, or phenformn.
[ cl ai m 8]

Although the preferred embodiments of the present

5 invention have been disclosed for illustrative purposes, those

skilled in the art will appreciate that varicus modifications,

additions and substitutions are possible, without departing

from the scope and spirit of the invention as disclosed in the
accompanying claims.

10
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The conposition according to claim6, wherein the 10 pharnmaceuti cal
conposition conprises the conpound represented by Formula 1 or

phar maceutical |y acceptable salt thereof and the §j ! {0
of 9:1 to 1:3 based on respective EDm val ues therﬁﬁﬁg@@?m’ﬂﬁﬁd
The conposition according to claim6, wherein the pharnmaceuti cal
conposition conprises the conpound represented by Formula 1 or

phar maceutically acceptable salt thereof and the Biguanide at a ratio
of 1:1 based on respective EDm val ues 20t hereof. [C ai m 10]

The corrpos(CLﬁ\B‘ffS]accor ding to claim®6, wherein the pharnmaceuti cal

conposi tiqgn conprises 16.7 to 450 parts by 25wei ght of the Bi guani de
based on 1Chain 1ﬂy wei ght of the PCT/KR2009/005970 conpound 1

ted by F la 1. [Caim1l1l] . . Th iti di
o claim 1. whér GPREFRRCHHER anFPBPIBLEI® oFSint FBBOdT S Sets. S
insulin q:nsi ti zZers, [Cldai m 125]( ThIe cqong;cxsti)(ti on_according to cl aij
11, wherei TR ns8fi n %%]ﬂ?fe( ze?" has" &t i’az&ofngirﬁ-sﬁ]i-‘%neafTZﬁ? e

strugturg, Jaqk el m 131

(1) a compound represented by the following Formula 1, a
pharmaceutically acceptable salt thereof, a hydrate thereof, or
a solvate thereof, and
(2} one or more other antidiabetic or antiobesity
10 agents.

<Formula 1>

F
F
NH, ©
N/\
F Hw‘/NH
X o

(where, X is OR!, SR}, or NR'R? wherein R' and R? are
independently a Ci~Cs lower alkyl, or R! and R? of NR'R? may form
15 a S5-membered to 7-membered ring containing a hetero element of.
0}
[claim 2]
The composition according to claim 1, wherein the
compound represented by Formula 1 is selected from the group
20 consisting of:

1) {(R)~4~[ (R)-3-amino~-4- (2,4, 5-

15



The conposition according to claim11l, wherein the insulin sensitizer
is selected fromthe group consisting of troglitazone, ciglitazone,

rosiglitazone, pioglitazone, and 15englitazone. hékgt

The conposition according to claim11l, wherein t m%%?‘{%970
conposition conprises 0.01 to 0.4 parts by weight 20of the insulin
sensitizer based on 1 part by weight of the conpound represented by

Formula 1. [C aim 15] The conposition according to
claim1, wherein the other 25antidiabetic or antiobesity agents are
i nsul i n dedifdragogheryl) ERNRRE 0097 05D YOeihi. IBlperazin-2-onghe
conposition according to claim 15, wherein the insulin secretagogue
is selected from the group consisting of ééﬁyﬂéﬁéBEmﬁTﬁﬂ%ﬁﬂﬁﬁbdai8e§7
glipizide,_%liclazide, | i mepiride, i )

t ol azani de&t-PBHPRRTHE: g%%@&ﬁé’%ﬁ?ﬂ&?@%%%}}Plperazm‘z‘c‘nef'

chl or propam de, gl i bor nuri de, gl i qui done, gl i sent i .

gl i sol am de, gl i oxepide,glyclopyanide,glyé%ﬁéﬁfgz3)§ﬁTTﬁﬂFTééf2'4'5_

repqglirﬂé%%fl%ggogﬁég§ﬂﬂﬂgfg%byi?~££%ﬁgﬂﬁd§§hethyl)piperazin—Z—one;

4) (R)~-4-[ (R) -3-amino—-4-(2,4,5-
trifluorophenyl)butanoyl]-3-(isopropoxymethyl)piperazin-2-one;

5) {R)-4-[ (R})-3-amino-4-(2,4, 5-
trifluorcphenyl)butanoyl] -3- (cyclopentyloxymethyl) piperazin-2-

10 one;

6) (R)-4-[ (R)-3-amino-4-(2, 4, 5~
trifluorophenyl)butanoyl]-3-{ (diethylamino)methyl]piperazin-2z-
one;

7) (R)-4-[(R)-3-amino-4-(2,4, 5-

15 trifluorophenyl)butanoyl]-3-
[ {(ethylmethylamino)methyl ]piperazin-2-one;

8) (R)—4-[ (R) -3-amino-4-(2,4, 5~
trifluocrophenyl)butanoyl] -3~ (morpholinomethyl)piperazin-2-one;
and

20 9) (R)-4-[(R)—-3-amino-4-(2,4,5-

trifluorophenyl)butanoyl]-3-(t-butylthiomethyl)piperazin-2-one.

[ciaim 3]

The composition according to claim 1, wherein the

25 pharmaceutically acceptable salt is selected from the group
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The conposition according to claim15, wherein the pharnmaceuti cal
conposition conprises 0.2 to 3.2 parts by weight of the insulin

secr et agogue based on 1 part by weight of the 15cgmmw.ﬁf
by Formula 1. [C ai m 18] The conpositi

claim1l1, wherein the other antidiabetic or antiobesity agents are

al pha- gl ucosi dase 20i nhibitors. [ ai m 19] The conposition
according to claim 18, wherein the al phaglucosidase inhibitor is

sel ected fromthe group consisting of 25acarbose, voglibose, ,
eni gl i t ate®nsaRBing Pt tAFSTIPETARR2 BGOFB0SIFHEqrdicaianiop] Penzolc FREd,
conposition according to claim 18, wherein the pharnmaceuti cal )
conposi t IGAPESHPHT S¥&L®.aF3% 0Bt 1B p%ltdsr Whéﬁéf’@%ﬁor&fc pdd, fumaric

al pha- gl ucqgsj das jnhi hitor based on 1 part by, weight of the conpound
epr esantidthy FrARCL 30 m Syteie | 2% Ssintdicn Botd,
accordi n%é,tdo chgi m 1, V\/ncg’r ei n the At her .#Oaﬁt icgi. abeg:l or _ Q{é oggiséty
agents a .(’faﬁ Bt hoi ?l‘_”r cejp?%tr}}lf At zf&d‘ I'sts. f‘f:l ai 221rl T !
The conp '1%%&%0,0&%&&%1&]8 %'[c%'g[“ %ge’th%ﬂggﬁif]oﬁﬂ:e AOLANNARLNON dei g,
receptor-I-antagoni'st I's Selected’fromthe group

nitric acid, pamoic acid, pantothenic acid, phosphoric acid,

succinic acid, sulfuric acid, tartaric acid, p-toluene sulfonic
acid, adipic acid, acetic acid, citric acid, hydrochloric acid,

phosphoric acid, succinic acid, tartaric acid, and adipic acid.

10
[Claim 4]

The composition according to c¢laim 1, wherein the
compound represented by the following Formula 1, the
pharmaceutically acceptable salt thereof, the hydrate thereof,

15 or the solvate thereof is a Dipeptidyl Peptidase-IV (DPP-IV)
inhibitor.
[Claim 5]
The composition according to claim 1, wherein the other
20 antidiabetic or antiobesity agents are selected from the group
consisting of Biguanides, insulin sensitizers, insulin
secretagogues, a-glucosidase inhibitors, and cannabinoid
receptor-1 antagonists.
25 [cClaim 6]
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consi sting of Ri nonabant, O enabant, |binabant, and Suri nabant.
[Claim23] The conposition according to claim21, wherein the 20
phal maceuti cal conposition conprises 1 to 10 partﬁﬁm%ﬂ 5:27@0
cannabi noi d receptor-1 antagoni st based on 1 part q
conpound represented by Fornmula 1. [C aim 24] 25The conposition
according to claim1, wherein the PCT/KR2009/005970 conpound
represented by the pharmaceutically acceptable salt or the solvate
thereof, and antiobesity agents are pre-m xed 5fornul ated.

fol | owi ng For mihg KrompRélihetr eafcondiaghyiér sil@imhdr eoherehe bhdepther
antidiabetic or for formulation or separately [C aim 25]

The conpdEitideaLaELGrel my HePERAF I a9 Vife Béien BL tieapkifSraceut i cal
conposition is fornmulated to be orally 10adm ni stered.

[claim 7]

5 The composition according to c¢laim 6, wherein the

Biguanide is metformin, buformin, or phenformin.

[claim 8]

The composition according to c¢laim 6, wherein the

10 pharmaceutical composition comprises the compound represented by
Formula 1 or pharmaceutically acceptable salt thereof and the
Biguanide at a ratic of 9:1 to 1:3 based on respective EDig

values thereof.

15 [Claim 9]

The composition according to claim 6, wherein the
pharmaceutical composition comprises the compound represented
by Formula 1 or pharmaceutically acceptable salt thereof and
the Biguanide at a ratio of 1:1 based on respective ED3 values

20 thereof.

[Claim 10]

The composition according to c¢laim 6, wherein the
pharmaceutical composition comprises 16.7 to 450 parts by

25 weight of the Biguanide based on 1 part by weight of the
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compound 1 represented by Formula 1.

[claim 11]

The composition according to claim 1, wherein the other

antidiabetic or antiocbesity agents are insulin sensitizers.

[claim 12]

The composition according to claim 11, wherein the

insulin sensitizer has a thiazolidin-dione (TZD) structure.

[claim 13]

The compesition according to c¢laim 11, wherein the
insulin sensitizer is selected from the group consisting of
troglitazone, <c¢iglitazone, rosiglitazone, pioglitazone, and

englitazone.

[Claim 14]

The composition according to claim 11, wherein the
pharmaceutical composition comprises 0.01 to 0.4 parts by weight
of the insulin sensitizer based on 1 part by weight of the

compound represented by Formula 1.

[claim 15]

The composition according to claim 1, wherein the other

antidiabetic or antiobesity agents are insulin secretagogues.
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[claim 16])

The composition according to claim 15, wherein the
insulin secretagogue 1is selected from the group consisting of

glybenclamide (glyburide), glipizide, gliclazide, glimepiride,

tolazamide, tolbutamide, acetohexamide, carbutamide,
chlorpropamide, glibornuride, gliquidone, glisentide,
glisolamide, glisoxepide, glyclopyamide, glycylamide,

glipentide, repaglinide, and nateglinide.

[claim 17]

The composition according to claim 15, wherein the
pharmaceutical composition comprises 0.2 to 3.2 parts by weight
of the insulin secretagogue based on 1 part by weight of the

compound represented by Formula 1.

[claim 18]

The composition according to claim 1, wherein the other
antidiabetic or antiobesity agents are alpha-glucosidase

inhibitors.

[claim 19]

The composition according to claim 18, wherein the alpha-
glucosidase inhibitor is selected from the group consisting of

acarbose, voglibose, emiglitate, and miglitcl.
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[claim 20]

The composition according to claim 18, wherein the
pharmaceutical composition comprises 0.03 to 0.18 parts by
weight of the alpha-glucosidas inhibitor based on 1 part by

weight of the compound represented by Formula 1.

[Claim 21]

The compositicn according to claim 1, wherein the other
antidiabetic or antiobesity agents are cannabinoid receptor-1

antagonists.

[Claim 22]
The composition according to <claim 21, wherein the
cannabinoid receptor-1 antagonist is selected from the group

consisting of Rimcnabant, Otenabant, Ibinabant, and Surinabant.

[claim 23]

The composition according to claim 21, wherein the
pharmaceutical composition comprises 1 to 10 parts by weight of
the cannabinoid receptor-1 antagonist based on 1 part by weight

of the compound represented by Formula 1.

[claim 24]

The composition according to c¢laim 1, wherein the
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compound represented by the feollowing Formula 1, the
pharmaceutically acceptable salt thereof, the hydrate thereof,
or the solvate thereof, and the other antidiabetic or
antiobesity agents are pre-mixed for formulation or separately

formulated.

[Claim 25]

The composition according to claim 1, wherein the
pharmaceutical composition  is formulated to be orally

administered.
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