PCT/ KR2009/ 005970 [ DESCRI PTI ON] ( Vol untary Anmendment) [ NVENTI ON
TI TLE] PHARMACEUTI CAL COVPGSI TI ON FOR PREVENTI ON AND TREATMENT

OF DI ABETES OR OBESI TY COVPRI SI NG A COVPOUND TM’PC@W@@E@#?WBY

OF DI PEPTI DYL PEPTI DASE-1YV, AND OTHER ANTI DI ABETI C

AGENTS AS ACTI VE | NGREDI ENTS [ TECHNI CAL FI ELD] The present invention
relates to a pharmaceutical 10 conposition for the prevention and
treatnent of diabetes or obesity conprising as active ingredients a
conpound thch |n 'bj he activitégof di pepti dyl

pept i dasety ChHRY et ATED Y acceptabl e salt thereof, a

hydrate t | vate thereof, and one or nore ot her
antidiabe?ﬁ@ﬁﬁﬁq9gaﬁfyﬁﬁesity agents. [ BACKGROUND ART]

Di pepti di dyl e n
enoyme thal | AARGST PR LR e il BB CEREGATER S0 It
classifigat 'MBE&E@C%E@”@EMI@P' eBUBRISTIRET AN REBLRAS GHpBar highlr s

J. et al, Arch. Biochem Biophys., 1995, 247-250), and cl eaves the

N-t &L ni natreiypeptdelend simpept pHeeT bhet- EgisDNOThek hensesLaRegc or
H Xaa- Pro-Y (or H Xaa-Al aY wherein Xaa represents any lipophilic

am no acheTIGRES 25 e@EasSNAS ArOIVENeNcRRITAIES r epr esent s al ani ne)
(Heins J., et PCT1KR20091005970 al., Biochim et Biophys. Acta 1988,

161), and is also known as DP-1V, DP-4, or DAP-1V. The enzyne is
wi dely distributed and found in a variety of manmalian tissues such
as ki dney[TRdmwecrandrsuml | i ntestine (Hegen M et al., J. |mmnol.,

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 one or more other antidiabetic or

15 antiobesity agents.

[BACKGROUND ART]

Dipeptididyl peptidase-IV (Hereinafter, referred to as

DPP-IV) 1is an enzyme that is 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 amino 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 foLmthereof has been identified (Duke-Cohan
J. S et al., J. Biol. Chem, 1995, 14107-14114).p&cE, 9905970
studi es and reports that have been recently publishe it was

reveal ed that such a soluble form of 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 (Christi ne D. et.

al, Eur. J. ochem 0 3 |t| h

f ocused O‘IEIL |tsl?8 B %i%(%bgggact?%ta% |lodr% of %‘1! oc S‘t easﬂSQPDEB&%/ &
r esponsi r +h i of ol | g\;?p

desi gnat éﬂc}i)eﬂfo (9%6g V\?tihb% eﬂ?'eportes Vé%géégg ggﬁl?%éa/orand
i nt er act sehh RUNBR,JqEUpodef [ehRREYa Y Ei‘s%)u(e@ VchCdtkeii My G 18ber
al, Proc. Natl. Acad. Sci., 1994, 6594-6598 it was proposed t hat

DPP- 1V 2Qindi s t %eeé‘aﬁuied Brguseful cknathe §reatyent . of 18bBS 2908-
(Doreen M A et al., Bioorg. d. Chem Lett., 1996, 2745-274 8).

In aglditizenaho appriviwal fieke pachtCfiRat 430 ﬁeﬁb@améﬂﬂbﬂﬁdslbibﬁﬁln.
the main function of DPP-1V stens fromits peptidolytic activity as
descri bedicabovece1ygnial @bl Mese PRI chkasdy gy @rehoidaitheikdl ¢Dake-
DPP-1V as it is found that DPP-1V is a key enzyne PCT/KR2009/ 005970
i npl i cat évbhizn tbe degr atat adn, ofJ.gl Bdagon-Chdee ,pr @PebN- 114107-14114) .
(hereinafter, referred to as "GP-1") in the small intestine

(Ment | ei RcRoréinal .o Ewtudies Biachemepo1993,ti829- B35 . @R 1 rigenat BO
am no-aci d peptide hornone which is secreted by intestinal 5 L cells
as a respolrdesheds obd a3 akevastlechdhaalduchneescilnble Gokem ROL ePPPRIY
J. Biol. Chem, 1993, 19650-19655). Since this hornone is known to
havid pot & épﬁngalé?f%rt‘%:tolﬁet fiad 2B o aﬁneumﬁmbrqueﬁbeueanfeer of
post prandi al bl ood gl ucose |l evels (Hoist J. J. et al., D abet es Care,

1996, 58c¥hese)myrl% s 10 st Hrarlelatt%aqerﬂ@rénr Weli‘]?ilfﬁrtﬂ’tbSPE nfighEin
al so be use | 0 dlnthetre nt of_t di ab d
on"this aSedsitort CEnEar 0t ofit of it nESEPPIrV AR RRR B or 2008 08"
devel ope% % h some reports denonstrating the therapeutic
effectlvenes *of a medicine in animal experi rrents (Pauly R P. et

al., 15 Metahql gglg_%ﬁfiegres@%?’%%b “Hﬁ%efoc ?{ % Ebf@tlﬁ“ e
or rats maintaine aCtivity and hi'gh 1hau evel's, resulting
I n f’&ecre%%%qVﬁl:ﬂS’rg ghpicoge |gyalsaad. SuﬁﬁPﬁI\genféép%ng!LﬁIé’pt QR OEhe

nmut ati on of the DPP-1V gene ‘exhibited no significant effect on the

survival ofiiadiy dialr agmgﬁé Sy} wbMBEpuetrialel absigridee aNatbos.
Acad. Sci., 2000, 6874-6 As a consequence, it was proposed that

DPP-1V i giiteasinkl eecpora pobeDigt Bes@peuts Cohagant td obrt hartreatdrent tiof
type 2 diabetes, which resulted in accel erated research and

devel opnmenaaf imhen®REFEilNehohi bitas. (5B ndEugeiaf WELRs.1 & thla Proc.
receptor in a variety of tissues PCT1KR20091005970
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 & critical rcle participating in the immune
system, the main function of DPP-IV stems from its peptidelytic

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



results in satiety (feelings of fullness), delayed gastric enptying,
and facilitated growth of pancreatic beta-cells. Therefore, clinical
trials for the treatnent of the type 2 diabetes L

are gradual ly increasing through 5 intravenous a ﬁﬁ@i?;@ﬁgﬁﬁ@gﬁ%ﬁ
G.P-1 per se (Verdich C. et al, J. Adin. Endocrinol. Mtab., 2001
4382-4389). An in vivo half-life of GLP-1 is nerely 2 mn (Kieffer T.
J., et al., Endocrinology, 1995, 3585-3596), so such a short
half-l1ife is a major obstacle to direct use of GLP-1 as_a therapeutic
agent . Sﬂﬁ@élF¥E§A IUhuﬂEFbuékK€§ééFéﬁngr@@psgéwﬁﬁqqmsﬂﬂkﬁt|Bﬁ%tQkﬂni
made many atte ts toward derivatization of G P-1, resulting in
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time egi nning i n"the opnen

i nhi bi t 0R3 WBSe sm kit @d e vdeyet oprent dyf %@@eeﬁs offefnd rﬁut%horoff-

That is, nost of the research results werefor substrate anal ogues. A
representiakhven oag Qfhed hesesubsdf apes e Raues Bivca dineRiskde evels
25derivative which was obtained as the product of the early
PCT1KR20Q83¢085970 reseat chlwhi chanesepertosredoos, asparens) Nuet eugs
having a structure simlar to that of Proline (Pro), based on the
factd t hapoBPRrddécexthbict sDpPenounceédbatbrai tnyidhar alpeptbde usefully
containing a certain amno acid Proline (Chinnaswany T. et al, 5 J.

Bi ol . Chemplog€®90in 14F6- 1483 meTy ppfakyprarpldisibete®r oBanefli ke this
structures include pyrrolidide and thiazolidide, and derivatives

cont ai ni A§SHRRsEmaraneanly| v cohpden PEPekhi bihiligesr sl devmidoed
conpetitive inhibitory activity for the DPP-1V enzyne styns K J
L., et alitEypome reppgts RmANSTIodyNg 3oe thgrapayticass @cg%w&f@tSs O f
such extensive, research and devel opnent, there are contan|n%

exper|neﬁts“%ﬁl?ﬁgaad¥1oﬁ“&@éﬁan? HAETEST | dBeylef Rerthinet al-

O OB euc PRt C?%s!%e ) 3548 he FHRER bnr PR LHeFLERoG cBiche st
of attentlgn hagFgge ocgigd on_ Ile 15bF?@?yh§§ ?3?$§£%ﬁlDa§Jgés’

struct ur 82exhi b F e atlvely poo 1

(Hanne B, %r‘lth{ al, dg%&eagé&Uﬁioqcﬁo@ucoséo(iéve%g 2 M{}L ‘fe%eﬁ]ﬂ

pr onpt ed I enSI e research and errvatives o
ec@dbyngo

conpound 43 f.t he de C oypds ed 0,
t he above- %g%fg%ﬁkd%¥ésgg¥%ﬁiﬁﬁd g?ﬁdy, a[%%%ggungéﬁgvi%%%¥ﬁé nost

pron nenglgﬂﬂea@t Wag rbet a-Gm rt@leaClsqrifb{zétlzoldﬂl dec6F 48S1 W Ghanas
attenpted tfo be devel oped by Merck & Co., However, according to

t heor esulibsr@ietphmar sacadynamice. angtp.hatda@cogbm:e;!zno@xp_eanm"@ . Bs
performed in rats, the obtained 25conpound exhi bited S|gn|f|cantly
| ow bi oagaidoaBitiiérycd,N it 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



PCT/ KR20091005970 conjunction with an apparent limtation in the
inhibition of enzymatic activity (Jinyou Xu, et al, Bioorg. Mud.

Chem Lett., 2004, 4759-4762). As a con;equence,-?gf%@gFgﬂﬁgﬂhwgyyﬁ

on conpounds of this series was discontinued due

5di sadvant ages. During the above-nentioned investigation, Mrck
noticed that a beta-amino acid, in addition to a thiazolidide parent
nucl eus, is also a key factor having significant effects on the

DPP- | V |nh|b|tory act|V|t¥ This_finding was_applied to the 10

appr oach Festlsgbstt t geFoatvr tiselingaz %diﬁd%l DRRSEnt ARtdNRTs @RERCEC

diff t t | d (Lind t al
Chom | Lot tvsnpa  Srths Taoeey At | Sy o %ﬁb%%&s%%tlr%sg%rr RoS LS.

i et d 1 h titut f ot t hi d 1
nucl eus 3@1 Shors 3%%#2955? St b 2 ST ﬁoz 50, HEL TR
drug of1 G350, LELLng, A phar TRGOUIA . Suds 25, ADLaLLIng! Shi. e

pi per azi ne erlvatlves Fek st 19sufere

poots bi oayai ge@a&ag yad:rfb‘ﬁ(igﬁf_j% agit%ft Eﬁﬁﬁ@%%@ ‘?%Mﬁﬁ g}& glcqpe

such a di Sadvant age, Si tin r oduct trade

narre JAQ‘H\_{EA) Enéﬁ@én%‘ia QQ@QDW' téﬁ)oﬂndhﬁeﬁﬁéj@’? Ofn a: I PRIAFHNE-1ife

moiety to a triazol opi perazine ‘moi ety. This product Ts now

commer ci 4 yspvai k able-dinder ppgw ds agrappr.oval, By Y5, Fihddrri@88egy,
[Sitagliptin] PCT/KR2009/ 005970 Thus, the present inventors

di scover edgshatsubhersg)subst shigh i Hnshdred u@umgl@f@ei@ra) M bhsiaee:
on a pi perazi none nniety, the thus-nodified conpound not only has

excel | enttDRPE 1451 i boforap.patt ias ty, thutapdisn d sagapabl @imfe then,
achieving significantly inproved bioavailability as conpared to
conMent i onelerbRF- | Xesgxnchi t greups hemds udoeededt ionssyitatvesi s.adé amany
novel heterocyclic conpound containing a beta-am no group, and

conpl et echtarmphy enttiocwnrdf aiqmwpbmndti@pr esént €dtoy, t herdnltfioll owiing
Formula 1. Based on this, its lication was filed as Korea Patent
Appl|catKbﬁeﬂﬁmeWQ?NGDSSMG@er ydpHignisft a peptide which is capable

of protracting the short in vivo 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 development of DPP-IV inhibitors was
similar to the development tTrend 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 preduct of the early



(In formula 1, Xis OR, SRI, or NRLR2f wherein Rl and R2 15 are
i ndependently a 01-05 lower alkyl, or R and R2 of NRLR2 may form a

5-nmenbered to 7-nenbered ring containing a heter f
PCT1KR20091005970 In addition to DPP-1V iﬂ#ﬁbﬁ?@ggﬂﬂﬁV@ﬂ§279
currently under active devel opnent, diabetes or obesity therapeutic
agents which are clinically used or under devel opnent include

a- gl ucosi dase i nhibitors, Biguanides, insulin secretagogues, 5insulin
sensitizers, cannabinoid receptor-1 antagoni sts, and the |ike.

a- gl ucosit@aSarFMhBiLERr Yasx hPHTforIeEl ot | 6n BRrYY] aPi@beushehaving a
absorption of carbohydrate fromthe small intestine and include
acar bose St¥BEF P o sl Miefitg 50t 8T MitgIErPoERe anBrPve RARSKkED Bbgmpiass
of biguanides include netfornn, phenfouttin,_or. buformn.lnsulin
Sbcretnatbite REE-HEC PSS ninsRlErheRl WP s id ol

species.Exaggles of sulfonxlurea S eq#

o ybencl SnHRLaTRrbut ;e ok ShERo SRR PP Epanrarienyi et ide,
tol azam de, Bﬁggb%ﬁ de’1%9e(),ch]1476—1483) YR FRATPIRS f i RiRkisss

15acet ohexam de, car butam or propani rouar i qui~done,

U eent s de gl . ' ' de. - de.
giisen 'gg?«ag 5§?{€5ﬁrﬁi§e_ Qkigﬁdﬁeggﬂ%go%é{%@py% ethlg%fa‘z’cﬁiadgs, €and

glipenti and non- sul fonyl urea speci e

i nclude wepaghinjdde, chata9khyi G&ﬁes@ngascaﬁtl hk81e2OMBLAIALS, &hibit
representative Biguanide, is a hypoglycem c agent that regul ates high

bl ood gl weosesiemel snav Eh@ide st auliahi Bod s UhddiSeGr eloron Her atne-he
pancreas, and is advantageous in that it the drug may be applied to
obese di abethe RIJEAVEsDRCAUSS et faar MEOri STNateds $Bemal etow ,t [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 (Iscleucine-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



25wei ght gain and applied also to patients which are not

PCT/ KR2009/ 005970 susceptible to sulfonylurea drugs due to its
different action nechanism Although the action gﬁgffzkgg2qﬁ§%g35Q7ﬂn
is not clearly known, the drug only reduces bl oo

di abetic patients mﬁthout affecting bl ood glucose |levels of 5 nornal
subj ects, and does not have any action of stinulating P-cells in the
pancreas to stimulate insulin secretion conpared to sulfonylurea
drugs. It is known that nmetformn increases the action of insulin in

per|pheréFHE€PP§lO%uUht%saP|Vﬁ%méﬁﬂtnﬁ§@+%%t%ﬁd5HécFE%sé§h§¢U%%§b of
producti on fron1the 10 liver, and it was reported in sone studies

t hat et fOXY A éEt%CF%V¥§WéI8F8VO?n§¥M & &d | HBPE%sé%EQrughﬁﬂveﬁﬁﬁ? of
| ucose t ugh el menbyane. | n addition, the.dr
char act et Eda b§ Y FE 6% ng Hysri oPUETHE6°1 o r%aeaoddevelopment on

LDL- chol esterol .and trigl cerlde | evel s netfornl e
adni ni st er eé’ofgd% a é eI g igveﬁerlﬁel ghw%sosglsconjf ng per dgrogad%é)
twice a QQ% i o] nor ni ng and evening. Wien netformn is

adnini stered i n ex ess of 2000 ny, it is admnistered with neal three

tinmes a day a%ﬁh@ﬁﬂ% mMyE, oS R RELdRY fn%eéwga@ﬂm,mﬁ@ré@t hermay

is applied to overwei ght diabetic 20 patients, I's evaluated as an

excel | entydirabetigs: - herapewldia, agentagdioney ek o Caar@use%qhal@@ LGS
because adverse side effects nay be acconpani ed by gastrointestinal

system disendess, iSUSTsAs el thedor NGMSIER; sYOREEidkht &TdebBS bhkene
bl ood system di sorders, such as Vitam n B12 deficiency and the

25l i ke, |motIv agihdestsrwhiaehivsty SeNEs e fartahy| ivascapplliedt iten the
PCT11 CR20091005970 that is scarce but may lead to 50% nortality by

i ntEF nal aapecosuh atfioen afostetiivion npfartthet hehilazkéidide parémisuhinleus
sensitizers are relatively recently devel oped drugs, have a

t hazol i diwitdhi enadifTZDEnst pacewr enucadisacompausd  peimdd sloneB., et al,
prolierator-activated receptors (PPARs Exanpl es of insulin

sensi ti zéisorgel uded+ r ddlam-azbakL - ci ¢ Q4azoﬁé63rﬁ—é6@I -i t #ishe such a
(AVNADI A), pioglitazone (ACTOS), englitazone, and the |like. Besides
them varS4ps§d4eRidi eLesearahder iy, VEARREDI nGifd r 88BHYRFLves  having
ant agoni sts are relatlyglyt he

substitution thiazolidide parent nucleus with a
15 piperazine parent nucleus were synthesized with drug efficacy
testing and pharmacodynemic  studies. Unfortunately, the

piperazine derivatives of Merck still suffered from
significantly poor biocavailability. 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 molety to a triazolcopiperazine
moiety. This product is now commercially available under new
drug approval by US FDA in 2006.

[Sitagliptin]



10 recently devel oped drug targets, inhibit excessive activity of
endocannabi noid to regul ate the bal ance of body wei ght and energy as
well as glucose and lipid nmetabolism and act on A
receptor-1 (CB1l receptor) present in central and %@WQ®AQP§83§)
systens. 15Exanpl es of cannabi noid receptor-1 antagoni sts include

R monabant ( ACOWPLI A), O enabant, |binabant, Surinabant, and the

| i ke. Besides them various studies are underway. However ,
because di abetes gr obesity is a chronic disease and its conditions
are conplicated, there are many 20 cases in which synptons of the

di sease are in .ess,mgcqgnpanied by various conplications.
Therefore, it is essay ¥ tip choose a nedication nost appropriate
for the individual_satient's itigns. Wen individual nedications
are administered & one, there ‘pare Fasgs in which sufficient 25effects
may be obtai ned adcording to iks ons. In addition,
PCT1KR20091005970 t here are many céggg in which it is difficult in
clinical practice to choose a nedi cat¢fan due to nmany probl ens such as
increase in dose or occurrence of adverse side effects resulting from

pro!opged ?d”Eﬁhétra ﬁg”-pﬂﬁﬁ§n,i9%%8§9 g éy@ﬁk@%dgdfp£ at. when a
admi ni stering a8l nglé driug;” Vvari ous et hods For admni S eri ng one or

mor € dr”%ﬁb‘é“d@ggﬂ ‘_cnf %%%dfﬁﬂggfﬁ% LGRS idgnoﬁa\éiepggg%'azinone

recently sugge _ i'cular, studies on ( ures of
conbi ned \@dmt 0i StHAHHAR-Qba ARG YohpBinRl 1S oY aNwenEh 903 ppp-1v

i i won
di abetes 10 therapeutic agents show that a pharmaceutical conposition
prepar ed :BYi Pl #dRY 320k, W) e Sidiagl i pid N, c245194% (W W) a@ieving
metformn, 0.1-10% (ww of a lubricant, and 0-35% (w w) of a binder
is disclesefifidurthe casgppbved daglicpivhnlakiilGhyi S @asconpatdiked  to
commercially avail able as a trade nane of Galvus from 15 Novartis,
conbi ned cphirést iafnavi beRgi v piriti bandrset fienrisncatedad i10S sght s 9BUE a
60-98% 70-98% or 80-98% are disclosed in International Publication
Gazette WoveY/ bF8yaeiycdnd combowet qurtasndéhgvadagtapamimeangdoup, and
pi oglitazone, a PPAR agonist, by direct conpression nethod are
descri bedoinplépredr et | dnabnRicPulsti cat | comEarel t ecp@e06n185698, the
However, these literatures describe pharmaceutically optinal .
corosi t fehlewindsFennid aplepaBased it dlisdi A§Sa PPl FaLigThivwsst dllgdd
nmetformn or a PPAR agonist, rather than synergistic effects of the
two drugds FRregidiatesn, APPlicatedt MonedOP i~ 0% §22004), 310, 614-
25619 that a DEF—IV in Epitor val i ne-pyrrolidide (val-pyr), when

ormula
F
F
NH, O
N/\
F H\H/NH
X o}

(In formula 1, X is OR!, SR!, or NR'R?, wherein R' and R®
15 are independently a C;~Cs lower alkyl, or R' and R® of NR'R? may
form a bLS-membered to T-membered ring containing a hetero

element cof 0.)



PCT1KR20091005970 adm ni stered to an animal in conbination with
metformn, increased glucagon-like protein |levels, decreased food

i ntake and wei ght gain, and synergistically inpr eﬁgﬁkgggﬁgyo 70
tolerance. 5It is disclosed in Life Science (2007), , - {¥E%
conbi ned adm nistration of vildagliptin and rosiglitazone brought
about significant inprovenent in serum glucose, triglyceride, and

gl ucose tol erances, and pre-existing adverse side effects such as
edema fromrosiglitazone and the Iike were 10all eviated by conbi ned
adni ni stration 1 ¥KedaG pEPn PPP-IV  inhibiéorgemtiliffedich currently
I nternational Publjcation zette WD 04/052362 that as a result of, a
gl ucose tB%EFangett¥st 4%Y%ﬁ%P@§6Fipnq%?Q%%§Sa PPAR 5%ttﬁ?E?E$HE%%

fenofibrate, th der . AUC d d by 18% wi t
Cingl o PSORUR RPAPRAC Bn BH U RO 1ol By PR GLONTS 61 bt e

adm nistration of. fenofj hrat.e while the A was decreased by 33%

o R A | el s e R R e et 5
i d. i .St i:QE th . i ti i .

P e oG Bho e300, 8Ls ! DEabMn QRGP Llob oM LG L, | apd

gl ucose ligvehsyare effectively decreased with a conbined
adm ni stration of E3024 which is a DPP-1V inhibitor, voglibose which

is an u-gl UCOSic@'ﬂ%ﬁlédﬁlid%isbo&nh%ﬁﬂt@@?é%&ﬁ%ita%_ei BeAPET 6208 aying
320(2), 738-746 that when E3024 1s administered in conbination vith

25¢! ybenglham gescaphtadhedfi nkg@omii-ebei FramKithed ofmdNsSWhitkestine and
PCT1KR20091005970 secr et agogue, postprandi al high glucose |evels are
al so ef f deicilvaby atecteased. voglibose, | t etmbgientticonedi g hi 4ar,eaafat eite
Publ i cati on No. 2003- 0019440 that when a conpound described in

| ntEr nat ildkal. BxRublezadf obiGersides WOcI9E6i4B3%onms nadphanSoenied iar
conbi nation with a conventional diabetes therapeutic agent, the

pl asma DPRIpymawt i viingulhenogbobistagoguent r andpn (MbAl Givigledandinto
pl asma gl ucose are significantly reduced. It is described in

| nt er nat issRaPRPLUBT¢T at ot AretIW \ADY1ore7/ 07R884ST hat whearples of
alogliptin_is adm nistered . in copbination with voglibose,

pi ogl i t aBZSREC ¥R ®he 1SHEELICHanckRALISY ot éét’P%CJe?rgﬂl‘jé?tet s afevewhfided.

glipizide, gliclazide, glimepiride, tolazamide, tolbutamide,

15 acetohexamide, carbutamide, chlorprcpamide, glibornuride,
gliquidone, 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 Dbloocd 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 associated with

25 weight gein and applied also to patients which are not



It is mentioned in International Publication Gazette WO 07/ 006769
that vildagliptin and rinonabant, which are 15 cannab|n0|d receptor-1
ant agoni sts, are adm nistered in conbination, d
| evel s and wei ght are effectively inproved, and gﬂgggiﬁggiﬁﬁﬁgﬁﬁbﬁﬂ
06/ 119260 that when sitagliptin and a cannabi noid receptor-1

ant agoni st are adm ni stered in conbi nation, glucose tol erance and

i nsulin 20resi stance are inproved. Thus, the present inventors
have devel oped a compound.  of Forrmula 1, which is a novel DPP-1V

i nhi bi t orSUSEFBELRES e tﬁ%%fQﬁﬁ%¥Q?ﬁedééﬁﬁoGH8 £e éHﬁlﬁFgf%%%RF|4Ftlon

conmbi nation W th an i di abetic or .antiobesity age excel | ent
gl ucose ASCHRBFAhce B E%QQﬂ?bl &d,2H168d %ﬁéhﬁ&%@ml I@e @fm 1s not

ff t | KR20091005970 hi bit d
Chor oby ' Fakar iy KOORBr e, SR8t SPkE 5?@%%%‘ ESE M Licéﬁséoﬁ%e% et
OF | NVENTI %‘LF?&TE%\HN I%:A‘L E«R%ouM affec :|_n 98!}?“ % gign
inventionis [e] p ovli de a p arnmaceuti ca 0OSI

t d t i
Pl pabel SLESLERS Gha 808! ik Oha e‘? 2%%%?% '%.f B%p?ﬁ“ iinf®

peDt'dagji—%%f¥# éﬁftQ§E a%ﬁkgk@?gt'ﬁoor ?ﬂﬁhﬂﬁ%s'EXSBQ?HtSsecretlon

[ TECHNI ccording to resent 1nventi
phar nace%mgakegomossﬁlmﬁm&ebhear%@vermﬂ 09s aNholvh e AtHBN  mdf Formin
di abetes or 15 obesity conprising as active ingredients (1) a
conpound inepegsent efle byct hen f 6F | omsn Fof mupar phersphatamaeseutsueal =y
acceptabl e salt thereof, a hydrate thereof, or a solvate thereof, and
(2) one advapr endt herscdeki dirmbedecregseantdlaleset wragentson from the
20<FoLl Etul a 1>

10 liver, and it was reported in some studies that metformin acts

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-cholesterol 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 1is 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 like,
blood system disorders, such as Vitamin B12 deficiency and the

25 like, lactic acidosis which is a severe metabolic complication



PCT/ KR2009/ 005970 (In Forrmula 1, X is as defined herein.)
[ ADVANTAGEQUS EFFECTS] According to the present invention, a

phar maceutical 5 conposition conprising as acti i 1
conmpound which is a kind of a novel DPP-1V inhi bwgrfww@ﬁ%oe

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 glucagse |evels, and reducing effects of

fat mass,theonph? eFCEECHE HAE cBAY edEPBnatC anPf difkBeeile ¥r Rint i Bbesialy
agents. [Description of Draw ngs] 15FI .L's an isobol ogram show n
ant i di ab@thBmB#lgﬁﬁ?% “f‘ﬁt%é’amgglrp%%(ifﬁ%nih%nt aining a gorrpound of °
Formula 1 and tfﬁrm'n' i FIG_2 is%\&raeﬁh spgv%qglthegeeiceen
i nhibition of tASYFARI VITAT E8RD0rfd s~ BnT V- and al Rt Xed Yconpost ¢ on
of conpou Oof,. _Far mul tf.ormn var.i | ma

adm nim;t rggrgllg%h cpoas\% " aah%izé?%ﬂ%_%lsornarg glggép%) s%{ég\nﬁl%% the %)%Cricéaﬁ'zt on

| NIl i QR8s LERED 0b1 § BPLOYETRAL vLCgl 4eass: ool e Bpae Of anslidl s

dose _CO_ oun L, orm _I’l, n a m xe conp S!tl on at varl ous ani nal
25adm ni g ati'n%ﬁé%seséﬁéi@iszé}fs 1:19@1t8e1: 15041 1 ORRRE M6l:itazone,

PCT/ KR2009/ 00597
rosiglitazone (AVNADIA), pioglitazone (ACTOS), englitazone, and
the like. Besides them, wvarious studies are underway.
Cannabinoid receptor-1 antagonists are relatively

10 recently develcped drug targets, inhibif excessive activity of
endocannabincid to regulate the balance of body weight and
energy as well as. glucose and lipid metabolism, and act on
cannabinoid receptor-1 (CBl receptor) present in central and
peripheral nervous systems.

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

However, because diabetes or obesity i1s a chronic
disease and its conditions are complicated, there are many

20 cases in which symptoms of the disease are in progress,
accompanied by various complications. Therefore, it 1is
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



FIG 4 is a graph showing the percent inhibition in ternms of plasm
gl ucose of a conpound 1, netformn, and a m xed conposition by

adm nistration at various ani mal adm nistration I ,

to 1:150 for two weeks in obese mce; 5 FIG 5 &§§§VS¢§3@%§ﬁQQ$RQB
the percent inhibition in terns of blood glucose of a conpound 1, a
PPARy agoni st, and a m xed conposition by adm nistration at various
ani mal adm ni stration dose ratios of 1:0.01 to 1:0.4 for seven days
in diabetic mce; FIG 6 is a graph show ng the percent inhibition_in
terns 10 thefei MficovBifeht CRREY| dBosd Y etlandd S fdie8hbodAd alindcal
sul fonyl urea-serjes Sgent, and .a m xed conposition q¥ %gﬁinist ation
at vari oBE3gbseS r 5Pi 6899FC 12 0medt R g FHue "to maryg prphlems &P&bhas

show ng t.he gercent inhibition in terns of inprovenent in §|%%%%F
cts
an

tol er ance6F "85 Conpburtt’SE &% a“tB*EFicositasEVRRFBI t oS

m xed co siiion dm.ni stration at Lous dose.ratios of 1.0.Q03
jtoxl: 0. 1%?85%}[1{89 bfyro%\ G?rlgf%)rslgéaé graap ln\é{%é%mgﬁlgorf'he%ggsb;annslqcnefﬁdbi toi(%on
sl e n@nb D! PP ERR: L ElIGRSS, | Ol Ry ANCER], ALATRU M Ehodd for
cannabi noid receptor-1 antagonist, a mXed composition by

20admi Ni ghinah} e Alng/ B OUS: IRSLe TEELAS Ot di 1 erlont md BERT MEDEL,
Hereinafter, the present invention wTl be described in detail. 25The

present iB¥BNMhAOILIPHRVEIBEeA Phadimceulibg§abtedCT1KIR20091005970
conposition for the prevention and treatnent of diabetes or obesity

conprising as aatiyertigied entsudiksa eanpoundritprasensed dyndihed
followng Formula 1, a pharmaceutically acceptable salt thereof, a

hydr at e thetebftrarica s Vvzitre-15t hiettdbfi toandah@) coneeotismyle ditdieites
antidi abetic or antiobesity agents. [Formula 1]

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 vildagliptin and metformin at
ratios of 50~98%, 60~98%, 70~98%, or 80~98% are disclosed in
International Publication Gazette WO 07/07872¢, and combined
pills of wvidagliptin and pioglitazone, a PPAR agonist, by
direct compression method are described in International

20 Publication Gazette WC 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 effects of the two drugs.

In addition, it is described in JPET (2004}, 310, 614-

25 619 that a DPP-IV inhibitor valine-pyrrolidide (wval-pyr), when

11



In Formula 1, 10X is ORl, SRI, or NRLR2, Wherein Rl and R2 are
i ndependently a C1-05 lower alkyl, or R and R2 of NRIR2 may form a
5-nmenbered to 7-nenbered ring containing a heter e

The 01-05 lower alkyl in Formula 1 may include a%‘?ﬁffub @?ﬁ&ﬁf’@nd
a cycl oal kyl . The conpound represented by Fornmula 1 may have
two asymmetric centers, and thus may have asymmetric centers at the

P-carbon and at the carbon of 3-position of piperazine. Therefore,

the center  may be present in the formof a single 20diastereoner,,
racemat e 2HERERTBIFR xthet e Br AN br €81 sGRBPEBI MR ure Fal MebfOXiMiTbh

may be included i.n the compaund PCT/KR2009/ 005970 represented, b

For il a LNSEEeParng L aR IR g SHOCPoBranS: - Aocreatas ot | tbeiehe
conmpound represented by Formula.,l of the.present inyvention my. be
partial | o0 ectitiis BTt onhe and PGl oF s aut GRS lhs. QIO
nixturest%ﬁgggggenay be included in the conpound of the present

i nventi on. " The stereomer of the present invention may be

obt 3 ned by st qreaselacthueoqyahnesics 8e¢ardlngybora opnVemtitnalnac
met hod known in the art, using an optically pure starting material or

a known reagentq 195%f&@ﬁﬁ%k§oﬁxagﬁ|e%i@éa#ﬂﬁﬁﬁ?ﬂpgﬂad E@BE?ﬁfﬂéﬁﬂuﬁy
Formula 1 of the present invention are as Toll ows. )

(R) - 4- [ ( Rrodghfi Napdaf 2, 4iéni tiddltuoriapienyhehtt apylleBum  glucose,
- (t-but oxynet hyl) pi perazi n- 2- one; 2)
(S) -4-[ ( Rridigokentdd- (shdt,dducose 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 Internaticnal Publication Gazette WO
04/052362 that as a resuit 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%, i1nsulin sensitivity was improved, and weight gain was
reduced with a combined administration cof 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, voglibose which 1is an a-glucosidase
inhibitor, and acarbose, and in JBET {2007), 320(2), 738-746
that when E3024 is administered 1in combination with

25 glybenclamide or nateglinide, which is a kind of insulin

12



15t ri fl uorophenyl ) but anoyl] -3 -(t-butoxynethyl)piperazin-2-one;

3) (R-4-[(R-3-amno-4-(2,4,5- trifl uorophenyl ) but anoy1] - 3

- (met hoxynet hyl ) pi per azi n- 2- one;

(R-4-[(R-3-amno-4-(2,4,5- trifl uorophenyl ) but %GJIW009/005970
sopr opoxynet hyl ) pi per azi n-2-one; 205)(R)-4-[(R)-3-am no-4-(2,4,5-
f

- (i
trifluorophenyl)butanoyl]-3 -(cycl opentyl oxynet hyl) pi perazi n-2- one;
6) (R -4-[(R)-3-am no-4-(2, 4, 5-

trifl uorophen%/I ) but anoy1] - 3-[ (di et hyl am no) net hyl ] pi per azi n-2- 25one;
7) (R) - 43PCRPL3IGGHN0- REPEABA1RE| | 140 opBERSAIDUL VS F] - re  also
[ (et hyl met hyl am no)rrethyl]pl perazm 2-one; 8)

(R) - 4- [(R)ffgcs%ﬂ%ldl Aecreassd

g;rkkguzrfggfnélés%%g£g %n&dSGEJFQEJéanng&g%J)ﬁhﬂTi%%%HgnzNgne2003—

The. phar QaCaUr? Laltgh 5@& %ﬁt et e hethoant o fﬂte'ron”aeﬂ'ional
91 0up- COBL 3} 1) 10 el 81 QTROUY A1 AT Tl 2 AGOE NG L0 NG o on

10present 1Tnvention nma rep are b any conventl ona

preparathgghog éﬁﬂ&éﬁt&gﬁﬁﬁ &fhﬁéﬁ%saEherapeutlc agent, the plasma DPP-

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 vildagliptin and rimonabant, which are
15 cannabinoid receptor—-l antagonists, are administered in
combination, blood glucose and lipid levels and weignt are
effectively improved, and described in WO 06/119260 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 inhibiteor, discovered that
when the compound is administered in combination with an
antidiabetic or anticbesity agent, an excellent glucose

25 tolerance is exhibited, blood glucose levels are effectively
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As used herein, the term "pharnaceutically acceptable salt” refers to
a salt prepared froma pharnmaceutically acceptable non-toxic base or
acid including an inorganic or 15 organic base i |
organi c acid. Exanples of the salt derived from gﬁém@pggﬁo
i ncl ude al um num amonium cal cium copper, ferric, ferrous,
lithium magnesium nanganate, nanganese, potassium sodium zinc,
and the like. Particularly preferred are ammoni um cal cium
magnesi um 20 potassium and sodiumsalts. A solid salt may have one
or nore crydpatedt r @it €8t oMmagtheldi sEeHabhe iThSERBYf of REGING tO
hydrate. Exanples of _the salt derjved froma pharmaceutically

accept ablE"WIRLEERi L orGamrESEas e FHEId®& a primary, secondary or
tertiary am ne, a substituted am ne such as a naturally- 25occurring
substituted amne, a cyclic amne, or a basic ion PCT1KR20091005970

exchange resj I bet ai ne, caffeine, choline,

N, N - di ber@%@%ﬁﬁ‘gn@ai S TENL ol ani ne, 20

di ethyl am | _2-di npt hyl am noet hanol , et hanol ani ne,

et hy eneqﬁgﬁgﬁgggﬁbfﬁggﬁggpholine,N—e;hyIpiperidine, S glucam ne,

gl ucosam ne, hixstighNe,r hydr abam peesdsOPLaRYhamMe s sl Vs Nerovide a

met hyl gl ucam ne, norpholine, piperazine, piperidine, polyamne resin,
procai ne pHakhhREut 1 REORIRBRe L1 bR 1 ebRYHIRE fisvdiitl BRt BMbant88tment of

tripropylam ne, tronetham ne, and the |ike. Wen the conpound of the

present iqlweBtEoNot SoASIty, campPisald dshareote maygheliphepasedofisaimd
phar maceutical ly acceptable non-toxic acids including inorganic and

organi c atiids. itanyiles tie t hetacityi ndl udipaadtivt aedmhidase-IV  and
benzenesul foni ¢ acid, benzoic acid, canphorsulfonic acid, citric
acild) et kahesubfbohdiaksdiid, ok uaaticbexity, agkucsni ¢ acid, glutamc
acid, hydrobrom c acid, 15 hydrochloric acid, isethionic acid, lactic
acid, maleic acid, nmalic acid, mandelic acid, nethanesul fonic acid,
mucic acid, nitric acid, panoic acid, pantothenic acid, phosphoric
aci d, suclTHIMNIEALISORETIFANi ¢ acid, tartaric acid, p-toluene sul fonic
acid, adipic acid, and the like. Preferably, the 20 pharnmaceutical |y
accept abl e sal BCREYIHRI addt i BRC ciREESENt hy UFEERILERT ¢, @ mRpgmaceutical
phosphoric, succinic, tar%aric and adi pi ¢ aci ds, Nbreo%r%lera I ,(;pe

phar mace GFPIFE AR cEPF albl'E A ALy Be 3 'Gr (A PE™SE T d iabete

fo jied e, hengomaund of EaLyle b asalangted i 28 nLaiEtd o
represented by the following Formula 1, a pharmaceutically
acceptable selt thereof, a hydrate thereof, or a solvate
thereof, and (2) one or more other antidiabetic or antiobesity
agents.

20 <Formula 1>
F
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PCT/ KR2009/ 005970 A hydrate of a conpound of Fornula 1 of the
present invention or a pharnmaceutically acceptable salt thereof is
intended to enbrace a stoichionetric or non-stoi gh i f
wat er bound thereto by non-coval ent internolecul ﬁ%@@%dﬁ?’a
hydrate may contain 1 or nore equivalent of water, typically 1 to 5
equi val ents of water. The hydrate nmay be prepared by crystallization
of the conpound of Formula 1 of the present invention or a
pharnaceutlcall l.e e or wat er - cont ai ni ng
sol vent. 10A so va?gfﬂéﬂgjdozgg%nég § 5¥%§Pg@%fof the present

invention or a pharmaceutically acceptable salt thereof is intended
to enbrace a stoichionetric or non-stoichionetric anount of a sol vent

ol vent s R RBReERs BB " G eé‘n‘haéuf Cable for o
admi ni strationgy Eic.‘ P&l‘f‘i‘?r%sto'zoﬁhéx %Eént 08 BRY % ﬁﬂgﬁni’éeutlcal

et hanol , met hano anol I'ene ch oride,
A CW°”%@mBBszf6W'@or4pﬂf51BBe 2l ea%%nzfel @iﬂ%?é&l?éhﬂgiYa b@orﬁgﬁﬁm Y¥ehich
obt ai ned as described in Koréa Patent Application No.

2007- 0038462, 19pRCid1d cal hyvel Rip®-3rit -iNHi@iaRt Byk) @n@ebﬁ’z'n[&rr% R r
synt hesi zed from1l) (3R)-t-butoxycarbonyl am no-4-(2, 4, 5-

trifluorepheayipdtianeirc agt oo gy Sefgenes Matdly| st agefigl Stiaf t ithg
materials may be synthesized into an internediate t-butyl

(R - 4] ( Rpr2véht ot canydreidaysicnelt ox0 piipEseazian- lobygdl e d- oxod the like by
251-(2,4,5-trifluorophenyl)-but an-2-yl car banat ebyst andar d
PCT1K112608100590i mgepthdi zanipositeast itn eshepcd) ,gladseherplerance
subj ected to deprotection (step 2), followed by neutralization to
obtl® n aeddapbuind iirhibheleor miof bEepdulRH utosThel @oripoundndf rshuping 1
is a kind of DPP-1V inhibitor, 5 exhibits excellent inhibitory

act i vi t ye6ReoP- | Pfandtali oalassabi CPTparehd ray eEhegef uFonveritenal
prevention and treatnent of diseases such as di abetes, obesity, and
the |i ke2NEads¥eP Ly BFPAPVORGS it iPdrabeti ¢ or anti obesi ty agent
which is mxed with 10 a conpound represented by Formula 1 in the
present invention to provide a conposition for prevention and

treat ment (of di.abetes or obes%%g may be preferably selected fromthe
gr oup con§¥§FFﬁBtb?n RigIRFeBsM % e i nhibitor, Biguanide, insulin

Se%fetagoguelg psuk | ssﬁﬁské&ﬁéioqln1f%gﬂ?ﬂg ﬁk?diﬁ%ﬁﬁ?o%f%ects of

antagoni st wever , 'S Nno
mixed compositions containing a compound of Formula 1 and

metformin;
FIG. 2 is a graph showing the percent inhibition of the
individual components only and a mixed composition of compound
20 of Formula 1 and metformin at wvarious animal administration
dose;
FIG. 3 is a graph showing the percent inhibition in terms
of improvement in glucose tolerance of & single dose compound
1, metformin, and a mixed composition at various animal

25 administraticon dose ratios of 1:50 to 1:150 in obese mice;
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The Bi guani de of the present invention refers to a drug including a
bi aguani d structure and having effects, such as anaerobic glycolysis
pronoting effects, enhancenent of peripheral ins

suppressi on of absorption of 20 gl ucose fron1the%*g?%§$j§296?4qg§27o
and suppression of l|iver glyconeogenesis. The Bi aguani de may be
selected fromthe group consisting of metformn, buform ne, and
phenformn, but it is not limted thereto. The insulin
sensitizer of the present invention refers 25t0 a drug_mhich_i roves

i nsulin actiorf ysfufét oA | R NIPEREKREHBYTD lSFLBBdl@I
ructure, and acts o

| | s, | h t hi 1 di ndi TZD

oy ol sor oG Gr S PR, & | PRREGS T e antad e
iti X | ted. f. h i sti. f troalitaz ,

Cigl téig#@fﬁ%éﬁgi?ﬁﬁf ST RREB ) 2 pUBE Tt HE L ACH B Lo ot

engl i tazone, but, il ip el LLM{eehtherehn yeos ;i ThEJnSULED

secr et agogue of tHhe Present nvention refers to a drug pronoting

insuin secretd fer et.a- gel f p '3 ‘ b
naving a sul gl oron or i S5 ane SheTRRERtR A h I e B Y
the insulj e havi I a,
Struct or &F Saran Ba T rom The G hank of e ot iV hesel Shlgs mixed
(gl yburi dednpoglit b2 1 8¢, adthirGlAziadeon ght MeRF 1L, arlidl=3Z AE8i stration
t ol but am de, acet ohexam de, car but am de, chl or pr opam de, gl i bornuri de,
15 gl i quiddereraglbseant i1d®,. 0gl tsol am deorgkkesen e gte, i rgldabepyamidss ;
gl ycyl am de, and glipentide, or a drug having a non-sul fonyl urea
structure, sudicaserepagl gniple drowiabeghenpaesemutinHibisinot it i tetned
t hereto. The a-glucosidase inhibitor of the present invention 20
refdr s t @faidpugvenspetirt iokekbypse nbbbitaneg afgh ucogiadask lwhichul Sorgyl
type of digestive enzyne in gut to suppress digestion and absorption
of starchiregrsaceharddies, and &heixedkeorprelbgbudasiatigaiphhableorat
may be selected fromthe group_ consisting of acarbose, voglibose,

em gl itat@righd #eeR i1aHiosbet L1013 tfotl:25RFnited thereto.
PCT/KR2009/00%%70

G. 7 is a graph showing the percent inhibition in terms

of improvement in glucose tolerance of a compound 1, an a-

15 glucosidase inhibitor, and a mixed composition by
administration at various dose ratios of 1:0.03 to 1:0.18; and

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

of dimprovement 1n glucose tolerance of a compound 1, a

cannabinoid receptor-1 antagonist, a mixed compcsition by

20 administration at variocus dose ratios of 1:1 to 1:10.

[BEST MODE]

Hereinafter, the present invention will be described in
detail.

25 The present invention provides a pharmaceutical
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The cannabi noid receptor-1 antagonist of the present invention refers
to a drug inhibiting excessive activity of endocannabinoid to

regul ate the bal ance of body wei ght and energy a nd
| i pid metabolism The cannabinoid 5 receptor-1 iﬂﬁjghﬂﬁép%bg@8§§7ﬁ
selected fromthe group consisting of rinonabant (ACOVPLIA),

O enabant, [|binabant, and Surinabant, but it is not limted thereto.
The dose or dosage of a pharmaceutical conposition according to the
present invention varies depending on a 10 patient's body wei ght,
age, sex CORBAPtRL@ndPYi §RS, RICFENLIPReaB AdRRATSEF aPfonliabetes or
adm ni strati on nethod, evacuation rate, the severity of a disease,
and the PPREIEYheCYENSSHNIdod8gedtht Y i sSIRHISEGFREEd bhked orf deuUnd

anmount of active ingredigent ich may he given_.to a 70 kg human

SUb) ect FEERCET G HYse T FONGE et PEFTANE & ¢ Hor BPRUTRCRyFaLLy
effective dose is attained However, it w.l] appreci ated that the
preci se Fﬁ&Faﬁ%%f‘? c§1araL§ e‘?tf‘ee%?ol e aos}éyc%ﬁaﬁeheggﬁ%)% i 7gr eli e%??é’a&nel I
vary, deneadiogeupall 118 [ ALY RoPIDUDL Ol A ACLL KCoE olmONSL ¢
bei ng used, upoh e rticular arug ei'ng used and upon e
aforenengggﬁgg.synergistic ratios. 20 The conpound of Fornula 1 may
be preferably 1 ncluded in the phai naceutical conposition in a range
of about @zl fQ-2Rqut 1,5008 ny. However, the range may increase or
decr ease, depenging on the synptom In addition, a
recommended dose well known is suitable25as a daily clinical dose of
other antidibetic qr antiobesity PCT1KR20091005970 agents i ncl uded
in a pharmaceufi ( jtion of the present invention. For
exanpl e, a dose g : g to about 2000 ng is generally known
as a daily clinica petformn. A mxing ratio of a conpound
represented by For i nd'uded in a pharmaceutical conposition
of the present invention and otlger pgnti di betic or antiobesity agents
may be selected in the range [of 16.7 to 1:450 based on a dose to be
adm ni stered. Opti mal therapgyti |1y effective doses to be
adm ni stered nmay be readily determ ned by those skilled in the 10
art and will v LY }&h_tqe anount of active ingredients used in a
synergistic ratio ased on a fraction of their respective EDm val ues,
thegstrength of 1heypreparatiopgidzhe node of administration and the
advancenent of “the cohditi‘on or di Sorder to be treated. In addition,
factors associ it t :5 red Lect i a

i ncl udi ng subj @%?P%%He,ﬁbgglé i Sﬁfé, H&‘?ée%égdr%%?{yn% ﬁ%ﬂ%ﬁegt :aggi%h
wi Il resdlkt pt natderMegd NrRORAHMS trolrhe 2d8SRekBe AEH PP PRI ed ring
therapeutically effective | evel. The pharnaceutical conposition of
the preseshtiivielt iz=0RetdPo NEyerkertadm ol stered within the range of a
synergistic ratio based on a fraction of their respective EDm val ues.
The EDm val ue Teé el.sCtolavedosd kgfl anpRarmereut incal ieeapdsi &i On,tAls
whi ch 30% of the percent inhibition is exhibited. The percent

i nAbbi ti ehkyhyarge sobyaloedkpy. cal cul ati ng an area under curve 25o0f an

experinmental group, except for an area under curve of a
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 erm of a single
20 diastereomer, racemate, racemic mixture or diastereolsomeric

mixture, all of which may be included in the compound
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PCT/ KR2009/ 005970 group in which glucose has not been adm ni stered,
in the change curve of bl ood glucose, conparing the value with that

of a control group in which glucose has been adm;}
calculating the inhibition ratio. In general, it3?£ﬁ§@55§§F§§6959?@5t

an effective dose is defined as a dose to suppress the AUC by 30% or

nore in nouse experinents (W2006/ 076231 A2). In the

phar maceuti cal conposition of the present invention, the conpound of

Formula 1 and Biguanide may be_included in the ratio range of ,9:1 to

1: 3 based<pregepractP o ortisf 1t #efrtespéet it BIETE \ald8s 53 nor e

referably in the ratiq of 1:1. In the pharmaceutica
Eonpositign of he SRt (e B NG T ECRESHE R ngyréFF8u6? thet

OO e oA Eh e 2P PR 15 b BebfE 8! L0 e
eff ect S rga% .Oicnccﬂrv'idgglt rt]:%]ufg.grrr]l%zr:gr ¥s 'w%l&heasr 'g?au?:feslzt%%réoEo m:clay4§30e
synergl st c 1nprovenent errects 1 n gI ucose tol erance nmy occCur.

Ther§forqﬂfﬁ§§8&m9n s &gfaﬁfﬁ%iﬁﬁggg Lnglyded jn the range of

1:16.7 to based on the owever, thé_ratio 20i s
not limted thefet Qioreomer! Brt REePRREABREUL hGaAt GRIPRAS) LHONGOEa &

present invention, when the mxing ratio of the conpound represented

by For mil, Liapdogdn ddisild RypeAshid ZR¥cdrsli hg0t8la orkRe% i oAkl IindsHbPr
nore based on the weight rafio, poor efficacy or adverse 25side

ef fects naywacedr thecause wdirss s piealeyimitengGtfar@ing material or
PCT1KR20091005970 daily clinical dose of the insulin sensitizer. On

t he cont raamnowhnrédgentange of 1:0.01 to 1: 0.4, synergistic

i nprovenent effects in efficacy may occur. Therefore, the m xing
ratlo® of the cdrpdendble anekdnipd sisnsolfi ntbensiétizemdaycpecpertat alidy
in5 the range of 1:0.01 to 1:0.4 based on the weight ratio. However,
the rati darswhet 11¢# thed Rriesest olaveh ey Bocadf ustleldwependi ng on t he
synpt ons. In the pharmaceutical conposition of the present

i nvention, whedlthe nixing ratio of the cdRpofnt(BfFeraratt (40 -aid
an insulin secretagogue is 1:0.2 or less, or 1:3.2 or nore based on

the wei gHrifatPEoPRHE dEsEaray | bxteld A taRMIG oY H iRaraddse ot the
Synergistic | mdovenent 6ffects in ol ficady) iyl GESTH THAGHE [adye of
1:013 t()f%f%l%brggﬁgﬁgfyﬂaﬁa%ggl?1§i(%lbutoxymethyl)piperazin—Z—one;
3) (R)-4-[(R)-3-amino-4-(2,4,5-
trifluorophenyl)butanoyl] -3—- (methoxymethyl)piperazin-2-one;
4} {R)-4-[ (R})-3-amino—-4-(2,4,5-
trifluorophenyl)butanoyl] -3-(isopropoxymethyl)piperazin-2-one;
20 5) (R)-4-[ (R)—-3-amino-4-(2,4, 5~
trifluorophenyl)butanoyl]-3-(cyclopentyloxymethyl)piperazin-2-
one;
6) (R)—4-[(R)-3-amino-4-(2,4, 5-
trifluorophenyl)butanoyl] -3-[ (diethylamino)methyl]lpiperazin-2-

25 one;
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15 ratio of the conpound 1 and the insulin secretagogue may be
preferably in the range of 1:0.2 to 1:3.2. However, the ratio is not

limted thereto. In addition, in the phar

conposition of the present invention, when the %%@99@05%0
conmpound 20 represented by Formula 1 and an a-gl ucosi dase inhibitor
is 1:0.03 or less, or 1:0.18 or nore 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 contrar synerglstlc i mpr ovenent
effects in efflgacy may occur in the 25raﬁé§‘ [ R)o303mipo140(2d, S
Therefore |t S refe_%ble to ve PCT/ KR2009/ 005970 the m xi ng
ratio of HAd Eﬁﬁﬁgﬁﬂﬁ’i &ﬁan?h @ gl ucosidase inhibitor in the range
of 1:0.0 i0.is,not limted thereto. In

Phe phar tdCeITHRSHIOE) EFERY Do IERS BABERTEY | | nventi on when the
mxing ratio o%éthe conmpound of Formul a 1#§Edﬁa%¢an%gglngldd % 4fﬁé

receptor-1 antagoni st is 1:0.1 or less, nor € base
ht I Q; he .
e A U B e e R

Therefore, it b? preferable to have 10 thgy M Xj ig -Rakhon9fat L4, 5-
compound 1 and the cannabinoid receptor-1 antagonlst in the rangé of

1:1 to 1:t1=9f11h!9y@pfr?erny1t BatbAby O] 13- Robuky Mk LS dtheN18b®perazin- 2-'6%e

used herein, the te n1"adn1n|strat|on" neans the introduction of

predeterm ned matephakmbhéer patligntscdégitapla Ba1tswift able kﬁ@ﬁeh@(ﬂunEhe
conposition of the present invention may be orally or parenterally

adm ni st eredpvéentaiyioh hbheceonv@mpdoid e, Fasmhdagl ascedrdihigaklboe the
reach the desired tissue. Al so, the conposition nmay be adm nistered
usiifig a pertann appamtatars capaix epoépd reahspor danyngecactenta csials rerttied
into target cells. It 20 is preferable to orally adm nister the
phar macedbi carerorgigsint pdnsaits Hengpmesanthé rmint i on, but it is not
limted thereto. Parenteral adm nistration includes subcutaneous,

i ntravenous, i AfrawescuIencior | Pie abRBRacPEaripeRitisind lybiacqeptabie
limted thereto 25The pharnmaceuti cal conposition of the present

i nvent i of2lPCT1IER3F91665970 %%V:b@rFB?ﬁﬁﬁat%%mqnﬁb PARTBRES &R LoY

parenteral forns of a broad range durlng cl.inic adm nstrati on and
may be aaﬁFﬁPE%%#%an“ -toxic base or aclid inclu 1ng an inorganic or

15 organic base and an inorganic or organic acid. Examples of the
salt derived from an inorganic base include aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium,
manganate, manganese, potassium, scdium, zinc, and the like.
Particularly preferred are ammonium, calcium, magnesium,

20 potassium and sodium salts. A solid salt may have one or more
crystal structures, or otherwise may be in the form of a
hydrate. Examples of 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-

25 occurring substituted amine, a cyclic amine, or a basic ion
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Exanpl es of the dosage formfor oral adm nistration may 5 include
tablets, pills, hard/soft capsules, solutions, suspensions,
emul si ons, syrups, granules, elixirs, and the Iiﬁ? J%K?¥29
pharmaceutical fornulations may contain, in addit'gj é”ﬂ??ﬁago
i ngredi ent, one or nore conventional diluents or excipients, such as
fillers, extenders, wetting agents, 10 disintegrants, glidants,

bi nders, surfactants, and the |ike. Exanples of the disintegrants may
i ncl ude agar, starch, alginic acid or a sodiumsalt thereof,

anhydrou§x€§ﬁegﬁnﬁﬁﬁﬁ8h§&F89éﬁ ﬁﬁ6§ﬁﬁ§?e,b§ﬁéi9ﬁe F?ﬁé@i@&anﬁm%%hﬁ%

t he glidant include silica,. talc, stearigc acid or magnesi um
caIc?uh1§hﬁ$“gﬁé?éiﬁ%éghyleb8biﬁ?+®@ene glycokﬁe§%§??ﬂ%“?ﬁge. E;a es
of the bind . i ncl.ude .-magnesi um al um num silicate, starch, paste,
ol ot R B o e B e e, o R RREP AT
ol yvi nyl pyrrolidone, | ows ti ropyl,. ¢ Y

Phe 1 | ke D Bnd S e O B Y s bgRE L S,

di | ts, : t s SUG i i ;

L 421t 25l haCt B0 HAEX 01 o B m e IEODM Al SGERELOL anie,

further qoptakn coNYSALLARGL! Ye KNBWPLholine, piperazine, piperi%ﬁﬂ?,

ef fervescéent m xt ures, absorbents, col orants, fl avors, sweeteners,

the Iike. oaggf@ﬁ@l essof, thedasagefieipef orhdasentiekal radat Ry sdnatd,on
PCT/ KR2009/ 005970 may i nclude sterilized aqueous sol utions,

non- aqueauWsmsOhyit 4fiNfs, SUSPEBSyDAS.ngMtlrshmetsaminphinkd 2rd agents, or
suppositories. As non-aqueous sol vents or suspendi ng agents,

propyl ene gl ycahenpahgetchybened gbycohe pegetabl enwvidtsicgudls asdld,ve
oil, 5 injectable esters such as ethyl oleate, and the |ike can be
usel As sthe laseeof thg baj ecepbied pfeparpitd omcecdghnveht y oaateptable
addi tives such as solubilizers, isotonic agents, suspendi ng agents,
enul si f yineg-ageht sacigisaingil zdi 89 ambyoeeder vadi vegarnigy agadas edxarmhes
phar maceutical conposition according to an Exanple of 10 the present
i nvent i ovfndfebachpiepacbfiasetdel aeion bENERPBHLPBACHFCHT xi PRIHE
conpound of Fornula 1 or_ a pharnmaceutically acceptable salt thereof
and net f §Hn WRFRNGISHHIRHC TG Bilfirdr iBFifat &FNARRTHR 5 acid,
prepared in a.unit, osage forn1(%6g. oul.e or,viabg. The .
conposi t TSRy BE45 9LereHiZetish A CafCad; uPdRTOEY S 3Pt
pr rvative stabilizer,. a ttiing _agent .or,_an enulsifier, a salt
ForbsmoriEPeRtPER el ity eRrhi agent, ARat thectiwoyraldic 2,
addi tiony e amRosiian: 1By Lyt NGE AORLAL T dier apgutd caliy)
usef ul substances.”” The conpositi oh may be nanufactured’in a

20convent;pnal. mRARer by AiXlngy, gﬁgﬂ%%'ﬁﬂ: O £9at HRGsFRINeAS, o5 g,
[ MODE FOR THE | NVENTI relnafter, the present iInvention

wi Il be deserhbedhdin Mg rdetai hoiM t harehet 8nseid 0 J-alhQwha8dsul fonic
Preparation Exanpl es, 25Exanpl es, éxperlnental Exanpl es, and
Pr epar at izeddExanpdgsic acid, and the like. Preferably, the
20 pharmaceutically acceptable salt may be acetic, citric,
hydrochloric, malic, phosphoric, succinic, tartaric and adipic
acids. More preferably, the pharmaceutically acceptable salt
may be tartaric acid.

As used herein, the compound of Formula 1 designated is

25 intended to embrace a pharmaceutically acceptable salt thereof.
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PCT1K1R20091005970 However, the foll ow ng exanples are provided for
illustrative purposes only, and the scope of the present invention

should not be limted thereto in any manner. 5<Pr. i

Preparati on of Conmpound of Formula 1 and Pharnacéﬁeﬁgiik?mwgggpgggpe
Sal t s t hereof <Pr eparation Exanple 1> Preparation of
(R-4-[(R-3-amno-4-(2,4,5-trifluorophenyl)-but anoyl] - 3- (t-but oxymnet
hyl ) pi perazi n-2-one 10Step 1): Preparation of (R)-nethyl
1-trithylaziridine-2- carboxylate 200 g of D-serine nethyl ester
hydr ochl ori de Wash¥l@de tof 128 qomppubf| Gfofrmulandl t RE régctprRFent
solution was cooled to OC, to which 448 nL of triethyl am ne was_then
sl owly add¥gnt3gn. £Tg df PPEIMEEPRLICERYor PEECRIELLS obf it addedced e

reaction mxtyre which was then stirred for .1 hour. The reaction .
Hixturo MESCRERTed® o SFBERET efpePEPUTRIONSIILIE | Oof RSB o HRELC

Cayer uadTPTEd by iR tim S OTPPe Bind E0ReLo8t cint ot St o
whi 20 . . 15 7 e . g
ver & oo SEanerl AN BB, Ao thth 0P o G BT IR, ORI e
stirred fop;a, N and. 139 ’Eqr%ﬁﬁfa%ﬁ@é”%fs%aft% yl &l ofige, masysl oWy
added t he to.f%¥e reaction xture was warmed to roon#tenperat re,

stirred {9e,aPo4 NeF A RQuis: andi dheF ek LuxSSlPo23b2mA0Ur 6.0 fThee
reaction m xture was cooled to roomtenperature, PCT1ll CR20091005970

and washegeWbhh fnderfionaber a apigh diReud 1ka0f y ddgtabe 950N HedRYer
was dried over nmagnesi um sul fate and concentrated to dryness under

reduced phesstée.o Watek-ebheadhinpscaddad.to the resul ting residue
whi ch was then stirred. The resulting solids

10 A solvate of a compound of Formula 1 of the present

invention or a pharmaceutically acceptable salt thereof is

intended to embrace a stoichiometric or non-stoichiometric

amount of a solvent bound thereto by non-covalent

intermclecular forces. Preferred solvents are volatile, non-

15 toxic, and suitable for administration to humans. For example,

mention may be made of ethanol, methanol, propanol, 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.

20 2007-0038462. Specifically, (R)-(3-t-butoxymethyl)piperazin-2-

one synthesized from 1) (3R) -t-butoxycarbonylamino-4- (2,4, 5-

triflucorophenyl)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-oxcpiperazin-1-yl]-4-oxo-

25 1-(2,4,5-trifluorophenyl)-butan-2-ylcarbamate by standard
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S5were filtered to afford 329 g of the title conpound.
114 NVMR (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 '
Preparation of (R)-1-benzyl 2-methyl aziridine- 11H§ i 9@70
328.4 g of (R -nmethyl 1-tritylaziridine-2-carboxylate was dissol ved
in 1.4 L of chloroformand the reaction solution was cooled to O, to

which 462 nmlL of trifluoroacetic acid was then 15 slowy added. The
reaction mxture was stirred for 1 hour, to which 2 L of water was

t hen addé@PtEEEdWE byr&3Gtidng ©6EP10din aRd r Ehdval S@pieded to
organic |l ayer. The aqueous |ayer was neutralized wth sodi umgle/dr ogen

car bonat ESRA@TESEHOR n (SHHS etfuentC T 'CHEC SiYs NRHERBLE 2¢ thQThe© Obtalin a

purification. 2Q2 L of diethyl ether. and 120.5 g of sodi um hydrogen
car bonat &%PBngdﬁ%dﬁTeo%oﬁE‘ éaug%{f%u]iaa er, and the reaction solution

was cool ed 1o Qi Lo uhich 165, of bengyl ehlpral gunate vasinen

o .
slowy added d W eac mxture was stirréed ano

hourgs a”%x%@%i%gu.eo&s?cé@ég[cf%ﬁ%@.}:{i&%ved-%%@g;_}g&ganéﬁ | 8L 1Yas ong

dried over magnesi um su 909/ concentrated an

dri ed unger QL eSS , rifi by :col a
paeinetpueoouie. B B ELELDY 0l eAD AR08 Do

t hereby a I tl e conmpound.

(400 Mz, NBAIN: Jf 33t JeadlbMsueh) asSdldbsteHobeaidy 09648, tH&31 e,
5.4Hz, 1H), 2.58(dd, J=1.2, 3.2Hz, 1H), 2.47(dd, J=1.2, 5.4Hz, 1H),
Step 3): J2nepargyimpr-afs. (R) - 2-am no- 3-t - but oxypropane nethyl ester
101. 1gof (R) - 1- benzyl 2- net hyl azi ri di ne- 1, 2- di car boxyl ate was

di ssol ved i n lhnnianefdeiberiad @mantaonbsthy 18gerit ehithbitanbkedvasi th
then added. To the reaction mxture was slowly added dropwise 1.2 ni
of BF30Etz2 cofpblhivsverkinesenitedi g Farmil2 Aodnsthd heraseadt iomewason to
termnated with addition of 2 L of 15 water to the reaction m xture.
Then, therovgdai e taywersiidonsdpar arevenndonirdrel tovermgagnesi dabetes
sul fate, concentrated and dried under reduced pressure, and then used
i N subseq¥epbephythathPanPrréaralply tirdregses fremt tion group consisting

of a-glucosidase inhibitor, Biguanide, insulin secretagogue,
insulin sensitizer, and cannabinoid receptor-1 antagenist.
15 However, it is not limited thereto.

The Biguanide of the present invention refers to a drug
including a biaguanid structure and having effects, such as
anaerobic glycclysis promoting effects, enhancement of
peripheral insulin effects, suppression of absorption of

20 glucose from the intestinal tract, and suppression of liver
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

25 to a drug which improves insulin action dysfunction to lower
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The resulting residue was dissolved in 10 nL of nethanol, 20 to

whi ch 740 ng of palladiunmicarbon in 2 nL of ethyl acetate was then
added, followed by hydrogen bubbling for 1 hour I

at nospheri c pressure. The reaction m xture was fﬁey@?@%%gm
under reduced pressure to afford 736 ng of the title conpound. 251H
NVR (400 MHz, CD30D): 4.21(m 1H), 3.82(s, 3H), PCT/K112009/005970
3.74-3.88(m 2H), 1.20(s, 9H

St ep4) : Preparati onof (R)-3-t-butoxy-2-(2-(t- . R

but oxycaPBBag| &HGEFEt IFEVEAPno)SFBTAHI agcid RBidgPLligkngiones (Z36) ny
of (R)-2-am no-3-t-but oxypropane net h%/I ester prepared in Step 3 was
di ssol veGEFHCTAT®L of"Qi cAFF onBR haRBIOX MG cP33FeRgtoF-activated
N-t - but oxycar pbony1- 2- am noacet al dehyde net.hanol was then sl ow
Ndded.  THECPREGHY oHFHRRY ur Hhtn ehSob e Tt R oF o BukD B G dirom
addition,of 1.2 nl _of tri ethglam’ ne nd 3]:'3:7811%92 eof SOdJi_uﬂn_tazone
triacet o%@ﬁorol%]fﬁ’}lpde. R PEaLTi on®mi xt ureIna 'fred t 9 Foom !

t emper at yr d Lxyi fQr u satupa sadi
hyatogen Ear Bohat 2 Rl BYBRIALs Tael craob, Tl aclu s TR R RN
t he organ,i y ]ygacsl i 0 nL of water and brine,
concent rg’kgdigngg. ri ed‘ﬁﬁ%gg@ %%%géd 15pressure. The resulting
resi due was purhfi e6sbyi £ Adiracahhgnat 99" @ brasBat ebivaid QidiG 335
ng of the title conmpound. 11-1 NMR (400 MHz, CDC13):
5.10 (m t&Hh, Bubl dromoBlhg 3n861{M sethet DAl bHdh-c3115-3£28nem
2H), 2.81 (m 1H), 2.67 (m 1H), 1.42 (s, 9H), 1.13 (s, 91-1) 20
Step 5): pRnepessiti @dofay be a drug having a sulfonyl urea or non-
(R)-2-((benzyl oxycar bonyl ) ( 2-t but oxycar bonyl am no) et hyl ) am no) - 3-t - bu
t oxXypr opsabfen@bimkares tmlctestcer BSSRgeblR) - e butxlyin? - §&=dtagogue
25but oxycar bonyl am no) et hyl am no) propi oni ¢ acid nethyl ester

may be a drug having a sulfonyl urea structure, selected from

the group consisting of glybenclamide (glyburide), glipizide,

gliclazide, glimepiride, tolazamide, tolbutamide,
acetohexamide, carbutamide, chlorpropamide, glibornuride,
15 gliquidone, glisentide, glisolamide, glisoxepide,

glyclopyamide,_glycylamide, and glipentide, or a drug having a
non-sulfonylurea structure, such as repaglinide or nateglinide,

but it is not limited thereto.
The a-glucosidase inhibitor of the present invention
20 refers to a drug competitively inhibiting a-glucosidase which
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 miglitcl, but it is not

25 limited thereto.
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PCT/ KR2009/ 005970 prepared in Step 4 was dissolved in 11 nL of
tetrahydrofuran, and the reaction m xture was cooled to O, to which
187 ng of sodi um hydrogen carbonate was then add J

benzyl chl orof ormat e was sl owl y added dropw se th?gwg‘ﬁ{gosg7o
reaction mxture was warnmed to roomtenperature. After 12 hours, 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 organl c layer was dried over nagnesium
sul fate, dried HiSdefaRiahicoddor EFRRRIOr dnPHAIFTEY byt ecoP]Eﬁﬁ?nt

o O St b LA L 410 o AP S St oo
5.17-5. 03 1 9 1 ,
%tH)e , gj 66 mcarTE%‘}?l Jffg %Rzé"e%\i gﬁ) 8““% ]](I%‘ %%f"ﬁyl?e(lgﬁtg

oxogl pera2| N % g%ar oxyal g)lugg A C?lli)tplgi %U%E%g% oxychlFbSﬁrW?bj(rbojtd
20 tox%%reggg}_zl f‘”&rp@ 3é|t) 135% r% ectE‘é Of%@ﬁ‘)@eﬁ@'r%u g‘:gné@éﬁﬂg

ester prepar In Step t ha and t

reacti on Jp xbHpeMas: C@\@O@J@L&R) O%térPaBM?kChIEhHé-bé}ft Mahwdeochl o, C
aci d/ di ethyl "ether was then sl oWy added, followed by stirring for

hours. Thgtr eact koM i kedwase ki ed under 25r educed pressure and
used in subsequent reactions wthout PCT/KR2009/005970 further
purification. The dodde dgresdbkhfg resi duephasnstasalosed tomddsndiof
di chl oronet hane and the reaction m xture was cooled to &, to which
152 0 of daccethyanice tias pherers] owhyeadied. vhiries nldegfending on a
trinmethylalum num (2.0 Msolution in toluene) was slowy added

t helet o, patdethésrieady iwrignitxt age, wasxwanezttit cargimibespedatur etiand
then stirred for 12 hours. The reaction m xture was cooled to O and
a sat ur atdd samivak it isdimiagaevisigolnglibed, weyaadafeidbt orater,mitia e
the reaction. 10 mi of ethyl acetate was 10 added to the reaction
m xt ure WEVeRiWasok erfiigshed wd Hehro Tritkeof Thei drnerrie dopgani Enitayier
was dried over %%qqnem um sul fate and dried under reduced Eressure

The resulBilAYIERT difgefasn p‘ﬂ?‘? FFEYBy Ot ot iny ec AReReR Siitaphy CR o3 5 d

1 f th itl
03 mg o 1%eg : 2&% C%nphuman subject in a single dose to judge whether
15 a therapeutically effective dose is attained. However, it will

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.
20 The compound of Formula 1 may be preferably included in
the pharmaceutical composition in a range of about 0.1 to about
1,5008 mg. However, the range may increase or decrease,
depending on the symptom.
In addition, a recommended dose well known is suitable

25 as a daily clinical dose of other antidibetic or antiobesity
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NVR (400 MHz, CDCl13): 7.34-7.25 (m 5H), 6.27 (m 1H), 15 5.14 (m
2H), 4.57 (m 1H), 4.19 (m 1H), 4.08 (m 1H), 3.94 (m 1H), 3.74 (m
1H, 3.64 (m 1H, 3.42 (m 1H, 3.29 (m 1H, 1. ;
Preparation of (R)-(3-t-butoxymnethyl)piperazin- éggjgﬁ@Rﬁgygﬁgﬁs?%b
(R -benzyl 2-(t-butoxynethyl)-3-oxopi perazine- 1-carboxyl ate prepared
in Step 6 was dissolved in 2 nL of nethanol, to which 50 ng of

pal l adium carbon in 1 mJ of ethyl acetate was then added,

foll owed by hydrogen bubbling for 1 hour 25under anbi ent atnospheric
pressur e 29PRES 3t Hitk BuPB KA CEPETIRRITOTPOO557D ¢F | test deFeavat

dried under reduced pressure to afford 58 of the title co nd.
1 NVR (406 HEBST CrRSFa B e, (bAose AF 2B095 Y0 Mok o 858SS (L o

%#{1£LDSE§?Q%Q%E51?Y_f%?%%lgggagﬁgf%ﬁaF%gngggljégse %flge£gér£§£?’ 2.95
St ep8): [ f.t-b A -A- -2-(t-
t ep8) Prepara%{%ﬁ%lk %%¥l%3%ﬁ3f{gé@%ﬁ&ﬁ%ﬁ(%fRfég?ntEd by Formula 1

but oxynet hyl ) - oxoplgera2|

trifluorgggg§¥éabqﬁ?n}g‘ }%ﬁ%@é@ﬁ{fc%E(é¥1¥§§ition of the present

10104ngo t - but oxycarbonyl am no-
trifluorqpbeny|dhutaobenaei gneandi nd i Hf antiobesitynfgg?ts may be

(R) - (3-tbut oxynet hyl') pi perazi n-2-one were added to 4 (
N, Ndi et Byh Eot s@mdesnd @aniichr 68: 1. Dftcl-Ihudnoxybenzen rd axnlee toHEBT)

and 217 a of diisopropylethylam ne were then added. The 15reaction
m xture wasicootetkd.0 O and 78natemfuticatihyl-e¥Ffedtive doses to be
administered may be readily determined by those skilled in the
10 art and will vary with the amount of active ingredients used in
a synergistic ratic based on a fraction of their respective
EDsy wvalues, the strength of the preparation, the mode of
administration and the advancement of the condition or disorder
to be treated. In addition, factors associated with the
15 particular subject being treated, including subject age, body
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
20 may be administered within the range of a synergistic ratio
based on a fraction of their respective ED;y values. The EDsg
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

25 of an experimental group, except for an area under curve of a
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di et hyl am nopr opyl ) carbodi i m de( EDC) was added thereto, followed by
stirring at roomtenperature for 12 hours. The reaction m xture was

diluted with 10 nL of ethyl acetate and washed tﬂ?{@g@oagg%

The organic | ayer was dried over 20 nagnesiums

concentrated. The resulting residue was purified by col um

chromat ography to afford 97 ng of the title conpound.

|H NVMR (400 MHz, 00013): 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), 253.74 (m 2H),
3.37 (m PRPP 3n2dhiGh giHPoss. bes (Rt BgEn 29BN FHerSeT RREBD FHEES70

é}l:i% i?) ?4?%&e3%%0%?($%%@,’ clérrztl'p?’ar'?l’g gtli!Pe Smtra?lpueg)v:\rftrheDQ}rlatl 3F a
trifluorophen )butanoyll]l-s- .t - but oxynet h é)i erazi n-2-on%
507myof t eGP RIAR K 201 SBut by TBEmy 1S apeen drtinliferea, and
oxopi perazin-1-yl] - 4-.0xo: 1-(2,4, 5-trifluorgp ut an- 2-
yl car bamiztael Cblr%%%g%‘%dtril% gfjiélpb%lv?/gls r&’lt% Sol \I’I/gdgfg‘ﬁg%gf’f t%pofs rr%lfl%gaensgle,d

fol lowed by, addi LEp0--af, 2 4Bk 0f s 20k Aydioghl origsacididiatbyl atdherc
or dﬁ 10 The Fg

and stirring at roomtenperature ours. action

m xture wassgancenidal 6t apdsdr&gok MRSk <! eHUSESE RIS &) 1 0 whi ch

10 nmL of 5% sodi um hydrogen car bonate aqueous sol uti on was added and

10 mJ of dichligr oneichang{2mapeopandl (dédpdai/tibh Mored g@d utpisdrer
extraction twice, followed by drying the organic | ayer under reduced

pressur e itehbabh or @hd5 dinpfuntiheot i FhemgDapeunshasBagsoidk may be
1H NMR (400 MHz, 0D300): 7.27 (m 1H), 7.14 (m 1H), 4.56-4.39 (m
1H), 3.96n318dedm.n3the Bat/id (rangEHRf 3.:46ton: THpas&d 43x 3a 32rdanion
1H), 2.83-2.65 (m 3H), 2.58-2.40 (m 21-1), 201.16 (s, 3H), 1.11 (s,
6H)10 of their respective ED;y values, and more preferably in the
ratio of 1:1.
In the pharmaceutical composition of the present
invention, when the mixing ratio of the compcound of Formula 1
and Biguanide is 1:16.7 or less, or 1:450 or more based on the
15 weight ratio, poor efficacy or adverse side effects may occur.
On the contrary, in the range of 1:16.7 to 1:450, synergistic
improvement effects in glucose 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
20 is not limited thereto.
In the pharmaceutical composition of the present
invention, when the mixing ratic 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

25 side effects may occur because it is a value deviatihg from a
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<Preparation Exanple 2> Preparation of (R -4-[(R)-3-
am no-4-(2,4,5-trifluorophenyl)butanoyl] - 3-

(met hoxynet hyl ) pi per azi n- 2- one 25Met hanol was us t ﬁﬂsgﬁgy
t-butanol in Step 3 of PCT/KR2009/ 005970 Prepargﬂggz a 409§9Zﬂd
the title conmpound was then synthesized simlarly to Steps 4 through

9 of Preparation Exanple 1. 5<Preparation Exanple 3> Preparation of
(R-4-[(R)-3- amno-4-(2,4,5-trifluorophenyl) butanoyl] - 3-

e ek ST, wﬁcpﬁsfdzé'eapép%w%%%ﬁg@lzae;ﬁ'do%ﬁz e
conpound .was, t hen 105ynt9e%_%pg to Steps .4 .through 9 of
Pr epar at i:0n Anpie9E. °© E’re %r Exﬁ%%—:glf;lﬁre e i

(97 [ (B oo 2,8, S U Ldoroane g%gpg,ta OV edve rate of

15(cycl opén yFoxyne was used

instead qhot Zouhanol 1 it 8BS APl enal qr}em%?eselprg%dratbag in

title conpoun s then synthesized simlarly to ps 4 throug

Preparat ipe Exaimpl eck. 2OxRpepasati.onExguple 8g Hﬁﬁpa%éﬁbﬁﬂ YHatio.
(R-4-[(R-3- amno-4-(2,4,5-trifluorophenyl)butanoyl] - 3-

[ (di et hylhagpe) Methy| 1DiReTZi2-10R8 ted thereto Dh@l hﬁ(el;ﬂr’a@ead@%ted
added instead of t-butanol and reflux was carried out instead of

addi ti on depeBE3Adtch itheSkeRpBod. 25Pr epar ati on Exanple 1, and the
title conpound was then
In the pharmaceutical composition of the present

invention, when the mixing ratio of the compound of Formula 1
10 and an insulin secretagogue is 1:0.2 or less, or 1:3.2 or more
based on the weight ratio, the dose may exceed a daily clinical
dose of the insulin secretagogue or poor efficacy may cccur. On
the contrary, synergistic improvement effects in efficacy may
occur in the range of 1:0.2 to 1:3.2. Therefore, the mixing
15 ratio of the compound 1 and the insulin secretagogue may be
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 ratic of the compound
20 represented by Formula 1 and an a-glucosidase inhibitor is
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 pocor efficacy may occur. On the contrary,
synergistic improvement effects in efficacy may occur in the

25 range of 1:0.03 to 1:0.18. Therefore, it is preferable to have
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PCT1KR20091005970 synthesized simlarly to Steps 4 through 9 of
Preparati on Exanpl e 1. <Pr eparation Exanple 6> Preparation

of (R -4-[(R)--35am no-4-(2,45-trifluorophenyl) b%%mq9/005970

[ (et hyl net hyl am no) et hyl | pi per azi n- 2- one am né was
added instead of t-butanol and ref |ux was carried out instead of
addition of BF30Et2 in Step 3 of Exanple 1, and the title conpound
was then synthesized 10simlarly to Steps 4 through 9 of Preparation

Exanpl e 1. <Pr eparation Exanple 7> Preparation of
(R)?B_[(|§F§B_mixing ragfb of the rQ%mpound 1 pang' the a-glucosidase

am no- 4- (2,4, 8¢ L1 {1 ugrophonyl )} hutanoyd] e3-( rorpholi nauBL VLY, o s
pi perazi n-2-one 15Nbr pholine was addéd™ i nstead "of t-butanbl "and re

lux was cay Bﬁggﬁ%ﬁfetéld]sg&%%gttﬁf addition of BF30Et2 in Step 3 of

Preparation e title conpound was then synthesized

simlarly to Sygps #hd hraugh 3.0t EL£Parghb st @Ml &r 1. t1%0  present
<Preparation Exanple 8> Preparation of (R-4-[(R)-3-

am no- 4- (iZ2wAnBibh] flne ophend 2y aney bl «3- thBub¥hbBheies hykdpiner azi

n- 2- one t-butyl thi'ol was used instead of t-butanol in
Step 3 ofandORr epainlieniEXaepketdr—Anshifp st € scampaundmasdd)ervr

PCT1K1120091005970 synthesized simlarly to Steps 4 through 9 of
Prepar atilan bxamplre based on the wRigparastiy, BExeaplieso>mdir epateatd en
of (S)-4-[(R)-3- 5am no-4-(2,4,5-trifluorophenyl)butanoyl]-3-(t-
daily clinical dose of the cannabinoid receptcr-1 antagonist or
poor efficacy may occur. Therefore, it is preferable to have
10 the mixing ratic of the compound 1 and the cannabineild
receptor-1 antagonist in the range of 1:1 to 1:10. However, the
ratio is not limited thereto.
As used herein, the term "administration" means the
introduction of a predetermined material into patients using a
15 suitable method. The composition of the present invention may be
orally or parenterally administered via any of the common
routes, as long as it is able to reach the desired tissue. Also,
the compesition may be administered using & certain apparatus
capable of transperting active substances into target cells. It
20 is  preferable to orally administer the pharmaceutical
composition of the present invention, but it is not limited
thereto. Parenteral administration includes  subcutaneous,
intravencus, intramuscular or intrathoracic injections, but is

not limited thereto.

25 The pharmaceutical composition of the present inventicn
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but oxynet hyl ) pi per azi n- 2- one L-serine nethyl ester
hydr ochl ori de was used instead of D-serine nethyl ester hydrochloride

in Step 1 of Preparation Exanple 8, and the titl ﬁg
synt hesized simlarly 10to Steps 2 through 9 of ?@W@r@@g ?Q
8. <Exanpl e> Preparation of a conposition containing a conmpound of
Formula 1 and an antidi betic or antiobesity drug <Exanple 1>

Preparation of a m xed conposition of a 15conpound represented by
Formula 1 and Bi guani de <Exanpl e 1-1> Preparation of a

phar maced@¥c&e LPEPDn iRt BRRIHR RLH- (PR PR Shel afpomg, 8 2
trifluorgphenyl)butanoyl]-3-(t-hutox t hyl ). pi per.azi n- 2-
one(t ar t PHCE alfd e SHRHoe GIeED o RS D i B The
conpound §ﬁe8ared in Preparation Exanple 1 and netfolLmn were
weighed,a 405k 3t hyl cel | ul ose was used to prepare 10 ni/kg of a

i i L . - 0. 36 / . d
EEZBSEZEC;? " P Eg%ﬁé%%ﬁ%ﬁ%l ﬁgi%x e -é%ézfgf%%gk‘ﬂ%fﬂg’iﬁé%?%tm%ﬁ?#%
: : ration '
phalface&%%gﬁgco%%g??%bn c%lnjilési'ni ngﬁr%}%fﬁt( R) 8%@%6% 4- f’%[%?lﬁns’

trifluorqophgeyl)hid apayils et RuboxXyethyh bRl PET AZiy, 22nd the like.
one(tartrate) and netfoLmn at a ratio of 5:1 based on EDm 5

Prepar at irpBs¥aphpehd @hBdasi Morahil ¥t idhd heyreddiadiing Bxangdd@ tiod e
have each conposition (0.042 - 0.33 ng/ kg of the conpound prepared in

Prepar at ithg Exanpke ihgredli@bt, 30eMprkgndfe neddwdnBivhh10 dilluents or
10<Exanpl e 1-3> Preparation of a pharmaceutical conposition

excipients, such as fillers, extenders, wetting agents,

10 disintegrants, glidants, binders, surfactants, and the like.

Examples of the disintegrants may include agar, starch, alginic

acid or a sodium salt thereof, anhydrous calcium monchydrogen

phosphate, and the like. Examples of the glidants may include

silica, talec, stearic acid or magnesium or calcium salt thereof,

15 polyethylene glycol, and the like. Examples of the binder may

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

20 include diluents, e.g. lactose, dextrose, sucrose, mannitol,

sorbitol, cellulose, glycine, and the like. If desired, the

formulation may further contain conventionally known

effervescent mixtures, absorbents, colorants, flavors,

sweeteners, and the like.

25 Examples of the dosage form for parenteral administration
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contai 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 bagp?;ﬂqgﬁggggﬂgpggfph

Preparation was perfolued simlarly to the netho

to have each conposition (0.025 - 0.2 ng/ kg of the conpound prepared
in Preparation Exanple 1 : 3.25 - 30 ng/kg of metformn)/10 <Exanpl e
1-4> Preparation of a pharmaceutical conposition

20contai ning(R) -4-[ (R -3-am no-4-(2,4,5- . .
trifluor gﬁﬂeﬁﬂ}%%‘?é 114351 2BifORy Bt Y Y pErazEGIeRus solutions,
one(tartrsat eéﬁand rretforlm'.n at a r{aﬁt'ho ogl 1: 3,.based on EDrnt . A
Pr epar at i 0N VAL PEtt CBEEF R ar tXPPlG H R ARG i KT EXAMISe FEE 1% 0 2
have eac o] itio 5 - Q. of 25 p ed
in Prepa&g i%ﬁg%§%%pggggegag.8555¥]Eggéé%%gagégeﬁCT%%ggggggbOQSQ%h”
metform a ep (e} 1 xeq :
conposi t%}%F lecnoerrpo%lr?/cf%r%éppg)ée ﬁ'tggbdf%y %J?grml éz;u%{ a?]ad%ni ngu T oil,

sensd ti Z%ﬁq(jéé@élé‘i@' Es2sA> Braparat %@gypf ofeRPAr Naggutheal; 1¢aMRQsi tion

contai ni ng(R)-4-[ (R)-3-am no-4-(2, 4,

trif'UOVQ@@@UYhEb%%@nQﬁﬁiT3ﬁitﬂ@#tﬁ%ﬂﬁﬁbBYé)PE@@&ﬁBﬂﬂ%ﬂ?'conventional
one(tartrate) and rosiglitazone at a ratio of 1:0.4 based on wei ght
ratio additives such as soclubilizers, isotonic agents, suspending
agents, emulsifying agents, stabilizers and preservatives may be

used. The pharmaceutical composition according to an Example of

10 the present invention may be prepared as a solution or
suspension 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 wvial}. The composition may be

15 sterilized or contain an adjuvant (e.g., a preservative, a
stabilizer, a wetting agent or an emulsifier, a salt for osmotic
regulaticon, a buffering agent, and the like). In addition, the
composition may further contain other therapeutically useful

substances. The composition may be manufactured in a

20 conventicnal manner by mixing, granulating or coating methods.

[MODE FOR THE INVENTION]

Hereinafter, the present invention will be described in
more detail with reference to following Preparation FExamples,

25 Examples, Experimental Examples, and Preparation Examples.
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10The compound prepared in Preparation Exanple 1 and rosiglitazone
wer e wei ghed, and 0.5% net hyl cel | ul ose was used to prepare 5 nL/kg of
a suspension with each conposition (1 ng of the hn
Preparation Exanple 1 + 0.4 ng of rosiglitazone) W@WW&DB@7D
<Exanpl e 2-2> Preparation of a pharmaceutical conposition

contai ning(R)-4-[(R)-3-am no-4-(2, 4, 5-
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)pi perazin-2-
one(tartrate) and r05|gI|tazone at aratio of 1:0.01 base

20wei ght HREEVET, the Ielboyang |W%§Spélr1eoﬂ¥€81§‘?% faFi 91%‘651%%1‘76

met hod in Exanple 2-1 to have each co tion of the c

ot epar edpuﬁpa?"gﬁaPa%Yona@a P o250 008 FHCoPRF Rl FRLFUeR) S s
PCTlKRZO(%QéogSQ?O | qg ﬁ% Pr epar atal on_of a m xed conposition of a
conpound P %s]e hted ?P‘ES? | &5 Prand9PAshri n secr et agogue

<Exanmpl e 3- 1> Preparation of a pha| | aceuti cal conposition
containing(R)-4-[(R)-3-am no-4-(2, 4, 5-

5tridf | uorophegy}%ﬁ}g{ﬁ&%}ﬁikx%nﬁepbﬁ QEH_"'%! &%%hﬂg of Formula 1

one(tartrate) Imepiride at a |oo on wei ght

ratio and Phgﬂﬁa%%ﬁmﬂypjiécp@ﬁt%l'enSE’!’L‘é‘QaE}?éﬂéQJ} Exanmple 1 and
glinmepiride were wei ghed, and 0.5% net hyl cel | ul ose was used to 10

prepare 10 miifgefraaiSHSPRAGHDA wtmega@‘atmutm )0a-{ Orjl- Thrfhot-he

conpound prepared in Preparation Exanple 0.02

gl i mepi r ddep/405rifluorophenyl)-butanoyl]-3- (t-
butoxymethyl)piperazin-2-cne

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

carboxylate

200 g of D-serine methyl ester hydrochloride 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
15 trityl chleoride was slowly added to the reaction mixture which
was then stirred for 1 hour. The reaction mixture was warmed to
room temperature, and 1 L of chloroform was added thereto,
followed by washing with 2.5 L of water. The organic layer was
dried over magnesium sulfate and again cooled to 0T, to which
20 484 mL of triethylamine and 15.7 g of 4-methylaminopyridine were
then sequentially and slowly added. The reaction mixture was
stirred for 5 min and 139 mL of methane sulfonyl chloride was
slowly added thereto. The reaction mixture was warmed to room
temperature, stirred for ancther 4 hours and then refluxed for

25 12 hours. The reaction mixture was cooled to room temperature,
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<Exanpl e 3-2> Preparation of a phal maceutical conposition

15contai ning(R)-4-[(R) -3-am no-4-(2, 4, 5-
trifluorophenyl)butanoyl]-3-(t- butoxynethyl)plper

one(tartrate) and glinepiride at a ratio of 1:3. ase oé"§¥08§?70
ratio Preparation was perforned simlarly to the method in 20
Exanple 3-1 to have each conposition (0.1 ng of the conmpound prepared
in Preparation Exanple 1 + 0.32 ng of rosiglitazone)/10 m .

el Preﬁ%rat’%“fOEn%fmwéf%%COr%%i@t'ﬁﬂ%ﬁifw? AR S ganic
PCT1KR20091005970 4-1> P t
AL odev el e sl on e an iR iRy SRaRE Fhel cdhcerraged to

trifluor ‘B?%Z}QH&@P%@LC%( r@éﬁwﬂ’&’”%t Ey%kpbg@érﬂé_rwa% added tp the

one(tartra vogl'ibose a ratio o he “conpoun

pr epar ed fe@uffﬁ?ﬁ?rf‘éé%mhewésa@geﬂogjci%? Vil x‘@%h@@fﬁq@; 88tk ds

0. 5% net hyl ce ose was used to prepare 10 ni/ kg of a suspension

Wi ths eacfaue?c@n@méﬂéw t60a B ahot eoE%F@‘&E@lW%o@ﬂd‘ n Preparation
Example 1 + 9 ng of voglibose)/10 : <Exanpl e 4-2>

Preparation of 1@ RRar nEoeutMHeal @pPsi vl.mv.49(m, 6H), 7.18~7.32(m,
containing(R)-4-[(R)-3-am no-4-(2, 4, 5-

trifluoragphenyldbus,aney]] 3374 ts,b@Hoxyoerhih,) giHper azéhed- 1H), 1.40 (m,
one(tartrate) and voglibose at a ratio of 1:0.18 15Preparation was
performedHsimlarly to the nethod in Exanple 4-1 to have each
conposition (0.3 ng of the conpound prepared in Preparation Exanple 1
+ 0.054 ng of voglibose)/ 10 ni.

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

1,2-dicarboxylate

328.4 g of (R)-methyl l-tritylaziridine-2-carboxylate was
dissolved in 1.4 L of chloroform and the reaction solution was
cooled to 0C, to which 462 mL of trifluoroacetic acid was then

15 slowly added. The reaction mixture was stirred for 1 hour, to
which 2 L 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 wused in
subsequent reactions without further purification.

20 2 L of diethyl ether and 120.5 g of sodium hydrogen
carbonate were added to the agqueous layer, &and the reaction
solution was coocled to 0T, to which 165 mL of benzyl
chloroformate was then slowly added dropwise. The reaction
mixture was stirred for another 2 hours and the aqueous layer

25 was removed. The organic layer was dried over magnesium sulfate,
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20<Exanpl e 5> Preparation of a m xed conposition of a conpound
represented by Fornula 1 and cannabi noid receptor-1 antagoni st
<Exanpl e 5-1> Preparation of a pharmaceutical co Y,
containing(R)-4-[(R)-3-am no-4-(2, 4, 5- WT/KRQ009/005970
25t ri fl uorophenyl ) but anoy1] - 3- (t - but oxynet hyl ) pi per azi n- 2-

PCT/ KR2009/ 005970 one(tartrate) and rinonabant at a ratio of 1:10
based on weight ratio The conpound prepared in Preparation
Exanpl e 1 and rinonabant were wei ghed, and 0.5% net hyl cel | ul ose was

used to SOPrERErFSS ANk G rdfda uBdspensTHiPNRITSEHER cBND R forrd( &Y3

ng of the conpound prepared in Preparatjon aml + 3 of .

ri mnabaﬁ?ﬁ?@ynfﬂr Iaé)ggi 2% ?’F%ﬁ?ér%%f%‘fgggngoghér ﬁa@glr]?ﬁ}}?altltle
conposi tiC%n 180 ntai ni ng(R)-4-1(R)-3-am no-4-(2, 4, 5-

trifluor opﬁgﬁyﬁ)‘but anoyl] - 3- (t - but oxymnet hyl ) pi per azi n- 2-

one(tartrate) i at atl L se n ight ratio
Preparati on M?S%D?I% g?‘&]n(zdéal\gﬁlgzrﬁ I%@S{({) t'o%ﬁj;z #et%ﬁgrg’ i %Hﬁgégirr%%é “1'to
have eac Sitl ( of-tyhesc nd_Rpr epa in eparafian
Era Pach. 000RES 10D, (8. M8 Oluil) A2 EORRNNG-RI SP2 Ot 111 PRI RN,
1> Measugement 5)_f4H§yn§ng stic effects of a m xed conposition of a
conpound obt ai ned in 20Preparation <1- 1> Measurenent of
synergistic effects of a m xed conposition of a conpound prepared in
Preparati on Exanple 1 and netformn by single admnistration in
normal mice Step 3): Prdparatdes tef exgyi-H2easynefHitsbutorfieianeof
a m xed 25conposition of a conpound prepared i1 n Preparation anple 1
of methyl ester

10 1.1 g of (R)-1-benzyl 2-methyl aziridine-1,2-
dicarboxylate was dissolved in 11 mL of chlorcform, to which 18
mL of t-butanol was then added. To the reaction mixture was
slowly added dropwise 1.2 mL of BF30Et;, followed by stirring for
12 hours. The reaction was terminated with addition of 2 L of
15 water to the reaction mixture. Then, the organic layer was
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 dissclved in 10 mL of methancl,
20 to which 740 mg of palladium/carbon in 2 mL of ethyl acetate was
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.

25 ' NMR (400 MHz, CD30OD) : 4.21(m, 1H), 3.82(s, 3H),
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PCT/ KR2009/ 005970 t he present invention and netform n by single
adm ni stration, the follow ng experinent was perforned on the

i ndividual materials and the m xed conposition. mm@ ot
and experinental nmethod Laboratory mce (%C m ce)/ogg’
experinmental subjects were fasted for 16 to 17 hours prior to the

experinments. Blood was collected fromcaudal veins of mce in the
norning on the day of the experinent and a bl ood gl ucose | evel was
measured .1 it n ACT].VE Bl ood d ucose Meter (Roche
Di agnost i3cgf%£%9%h§%%t%aggbmosi tion of the present invention
was given orally 30 mn prior to glucose admnistration (-30 mn),
fol l oned by oral admnistration of a glucose solution (2 g/kg/10 nL)
af.te[ 30 m[‘ (@+@n) . 45l0od GeLigeglionpas nadesat dasignated (ime
poi nts--just p _
:gg}2::t&ﬁ&b??cafﬂB%yﬁémi§9)eéﬂ}l%ﬁgngpbfBﬁld%&Eeéciﬂ‘ﬂ%@%?l ester
prepared in Preparahiono20 Fxamphgidoand Mitbeybidpane methlH f egdiseof
single adm nistration of the individual agents on a bl ood gl ucose
change cwrépakdd ah @tab gl weHsE dsolleeante test, c€GIgnwebectHemt ) fied
by percent 1nhibition (%9 and EDm The percent inhibition values for
each treahient 6985 engeife Nat eduiZbivicarbbhel a1-emitnbdest Ltehedé AuS) hataila
normal i zed to the non- PCT/ KR20091005970 gl ucose chal |l enged control s
by subt r aekedhbhoetlogl wcakzdAUChef reant gbniceseintraldaengedledantsob ¥,
from glucose chal | enged groups, and conparing the value with that of
a controlfogilowpd iy whieghalyl agigd ohast bkeh rddwitnisieted.aninegendril 78
it is suggested that 5 an effective dose is defined as a dose to
supipr ess & hef ACdhyM 30 sEChDFRINPhETULES ex PERI MARCE 10N 2006107 6 23E
A2). The EDm value refers to a dose at which 30% of the percent
i nhi bi ti #¥ATR8d ekhi T e SRR tWES - c APELPHRBPYOFLUET Y oK héapours. A
regression analé/ is at the tcpi rd dose interval i[Ln t he %%gsené
Exanpl e. SESUrAES SeSHHR, BYARREEN deRTRPIEE t RAHUHRR EBRSof agded to
conpound  prepared .in Preparation nple 1 .of .the present inventi
was’ 0. 20 REFREE Shd The ELR St RBET BIT, IS 28 2 Reheliteg (CTABer L 10
Tabl e 2), <Tab 1> Resul gl se tpol erance d
pr epar ed man OfCSPVrJae%%I?a ﬁ?%ng&rg%’pl %8118% a E’I'{(‘a%(al]andO sl ur?éela FIRR
15 pressure. The resulting residue was purified by column

chromatography, thereby affording 355 mg of the title compound.
'H 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, SH), 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-
25 butoxycarbonylamine)ethylamino) propionic acid methyl ester
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Singl e adm ni stration dose (ng/ kg) Percent inhibition (%9 EDm (SEM
0.1 18.5 0.20 0.04 0.3 38.7 1 54.8 <Tabl e 2> Results of glucose

tol erance of netformn [ Table 2] PCT/KR2009/005970

10

15

20

25

prepared in Step 4 was dissolived in 11 mL of tetrahydrofuran,
and the reaction mixture was cooled to 0T, to which 187 mg of
scdium hydrogen carbonate was then added. 192  ub  of
benzylchloroformate was slowly added dropwise thereto, and the
reaction mixture was warmed to room temperature. After 12 hours,
the reaction mixture was dried under reduced pressure, followed
by addition of 10 mL of ethyl acetate, and the corganic layer was
washed with 10 mL of water. The organic layer was dried over
magnesium sulfate, dried under reduced pressure, and purified by
column chromatography, thereby affording 410 mg of the title
compound.

'H NMR (400 MHz, CDCls): 7.36~7.25 {(m, SH), 5.82~5.72 (m,
1H), 5.17~5.03 {(m, 2H), 4.15 {(m, 1H}, 3.98 (m, 1H), 3.81 (m,
1H), 3.73 (s, 3H), 3.60 (m, 1H), 3.42~3.28 (m, 3H), 1.40 (s,

9H), 1.14 (s, 9H)

Step 6): Preparation of (R)-benzyi 2-(t-butoxymethyl)-3-

oxopiperazine-l-carboxylate

410 mg of {(R) -2—-( (benzyloxycarbonyl) (2-t-
butoxycarbonylamine)ethyl)amine) -3-t-butoxypropionic acid methyl
ester prepared in Step 5 was dissolved in 10 mL of methanol, and
the reaction mixture was cooled to 0T, to which 4 mi 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 in subseguent reactions without
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Singl e adm nistration dose Percent inhibition (%9 EDm (SEM
PCT/ KR2009/ 005970 ( g/ kg) 10 7.43 29.6 6.68 30 29.06 100

10

15

20

25

PCT/KR2009/005970

further purification.

The resulting residue was dissolved in 10 mL of
dichloromethane and the reaction mixture was cooled to 0T, to
which 152 uf of triethylamine was then slowly added. 1.1 mL of
trimethylaluminum (2.0 M solution in toluene) was slowly added
theretc, 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 reaction. 10 mlL of ethyl acetate was
added to the reaction mixture which was then washed with 10 mL
of brine. The organic laver 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.

'Y 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,
iH), 3.74 (m, 1H), 3.64 (m, 1H), 3.42 (m, 1H), 3.22 (m, 1H},

1.09 (s, 9H)

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

2-one

103 mg of (R)-benzyl 2-{t-butcxymethyl)-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
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54. 46 Measur enent of degree of synergistic effects of a

m xed conpound of a conpound prepared in Preparation Exanple 1 and
nmetfolLmn (a mxed conposition in Exanple 1) F@Q

effects of a conposition at each fixed ratio Wer?ggg g%?/ﬁogb'm
i sobologram (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 (EDmaLx) in the OGIT
experinment _and the corre pon ng .10 dose (ED30add) expect ed under a
sinpl e a #F?W‘% f‘m\/\ﬁéﬁe s&PF‘HS?S BESeTIX e <t Erddedd gé

est abl i she at_a certar n flxed rati o, the m xture has synergistic
effects. ‘EDSSaTdREE Y eal cul ated from EDm of each drug. In FIG 1,

f ti ft t | t

thereor - The EBn Studg! e SECRTDHd v Ea: i n P BndFa 1
Exanpl 2 ke h t
EDﬁ{reaFue o? Kretforr‘n r%ngérl y ?;1‘%'1 : 9% 3&@20%%;5 vgilﬁi 1§|nl(r:1ls Iép‘g
1. TEherefigre ptde (i neror’g)l4@| ngr& hel(}]é \égbuebsl ClﬁI] ythe two individual

drugs indicates a sr mpl €’ additivity ated from gl ucose
tolerance 20 effects at different ratios. Therefore, t he points
designated as A, B, C and Din FIG 1 with respect to each mxture
studi ed indi cakechr ach)i:onsppépdfInival uest (ER3enuayL) deherni med-y t-
actual experiments perfo on a mxtures of the compound prepared I n
Pr epar at banoxxaatlye ) 33 amcbpigtst-ar im+l -atl -Fatbes-0f (29415-5: 1, 1:1, and
1:3. The points A, B, C, and D Iin FIG 1 indicate fractions of
doses ( EBPmaf)ucomphespbdicitsgpn-Poyicxthameseof the 5 conpound prepared
in Preparation Exanple 1 and netformn at ratios of 9:1, 5:1, 1:1,
and01: 3 expect @84 undemga si npf e addBR} vithptoxycarborfieminets(f4, 5-
doses actually admnistered to aninmals in each fraction were

cal cul at E8ibiuenaphepl i ig-apcicny/ kgtdnd 280 188 ng/mey whfch &Rle (EDBO
val ues of the conpound prepared in Preparation Exanple 1 and

net f or m HUt?@é“ﬂ?é%‘tyll‘?/EWeWZth‘é B3 reefre atqqﬁjedAdr’ﬁom Str §t1| oﬁ’§ e 8-
perforrre e ranges of: 045 0.36 ny/ kg e ound,
pr epar ed Iﬁeﬁfl? b Ex&ﬁpl‘éhll‘:h 637572 @frrg CE‘P %ﬁ’?ﬁjﬁzﬁlle

rati o of 9 0.042 - 0,33
{ OBT) and 217 ul Sf diisopropylethylamine were then added. The

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

20 magnesium sulfate &and concentrated. The resulting residue was
purified by column chromatcgraphy to afford 97 mg of the title
compound.

'H NMR (400 MHz, CDCls): 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)},

25 3.74 (m, 2H), 3.37 (m, 2H), 3.24 (m, 1H), 2.92 (m, 2H), 2.80 (m,
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15 ng/ kg of the conpound 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 the
conpound prepared in Preparation Exanple 1 + 3.2

metformn at a ratio of 1:1, 0.0125 - 0.2 ny/kg ?? the coéggyﬁ 5970
prepared in Preparation Exanple 1 + 5.625 - 45 ng/kg of 20 netformn
at aratio of 1:3. Wien this is applied to a healthy adult (about 70
kg), the dose corresponds to 0.88 - 25.2 ng of t he conmpound prepared
in Preparatlon anpl d 52.5 - 3150 tfoLm n, and
|ncludes]é1da?r c&ﬁn&@ir ﬁdg% %% et fd# QE% is 500 - 2000 ny.
25As a result of experinments, the ED30rn|x/ED30add val ues of
PCT1KR20091005970 m xtures at ratios of 9:1, 5: 1 1:1, and 1:3 are
0.817, 0.437, : galueszgal
of each ED30 v 5

and netfq&qE@uo .

5 nmul ti ply 4 < EBRc » ratio
EDm/EDﬂB apg itopas tqﬁwﬂl eqg} bat | jdyppo @ﬂfﬁfﬁ teal s i
syngéglstlc glucose gole?ance wer e obsgrved dﬁﬂpi Y Og%EEDB%add at

al'l the rali-9perdstiRALiN gul abxo-4-f(0l 4, QreMNack @g@%at:a@iiects in
gl ucose tolergﬁge (ED3gagd/EE%?atx) were 10 0852§H in mxtures at

ratios ofyizatvadatle @Rdpdirdd The Eoéeract vass dfsseokeactid atd osL  of
sel ected based on fractlons of EDm val ues of each material are shown

i n Tabl e mdtaadol he ficddbetdgram atidFtieon 1o0f15%Tatl) eo8> Byisrighshleric
effects of a m xed conposition of a conpound prepared in Preparation
Exanpl e hcnddiethydr mithef Tabd est3frrikg axtt iroomof efibmaralree L&Dn¥nhours.
EO30add EDm x/ EDmaci a
10 The reaction mixture was concentrated and dried under
reduced pressure, to which 10 mL of 5% sodium hydrogen carbonate
aqueous solution was added and 10 mL of dichloromethane/2-
propanol (4/1 (v/v)) mixed solutien for extraction twice,

followed by drying the corganic layer under reduced pressure to

15 afford 55 mg of the title compound as a solid.

ly NMR (400 MHz, CDOD): 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),

20 1.16 (s, 3H), 1.11 (s, €H)

<Preparation Example 2> Preparation of (R)-4-[(R)-3-
amino-4-(2,4,5-trifluorophenyl)butanoyl]-3-
(methoxymethyl)piperazin-2-one

25 Methanol was used instead of t-butanol in Step 3 of
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Compound of Preparation Exanple 1:netform n Conmpound of Preparation
Exanple 1l:nmetformn (nmg/ kg, P.O ) Conpound of Preparation Exanple

1:metformn (nmg/kg, P.Q) PCT/KR2009/005970
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Preparation Example 1, and the +title compound was then
synthesized similarly to Steps 4 through 9 of Preparation

Example 1.

<Preparation Example 3> Preparaticn of (R)-4-[(R)-3-
amino—-4~ (2,4, 5~trifluorophenyl)butanoyl]-3-
(isopropoxymethyl)piperazin-2-one

Isopropanol 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

Example 1.

<Preparation Example 4> Preparation of (R)-4-[{(R)-3~
amino-4- (2,4, 5-trifluorophenyl)butanoyl]-3-
(cyclopentyloxymethyl) piperazin-2-one

Cyclopentanol was used instead of t-butanol 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-
amino-4- (2,4, 5-trifluorcphenyl)butancyl] -3~
[ (diethylaminc)methyl]piperazin-2-one

Diethylamine was added instead of t-butanol and reflux
was carried out instead of addition of BF30Et; in Step 3 of

Preparation Example 1, and the title compound was then
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Exanple 1-1 9:1 0.147 + 2.45(A) 0.18 + 3 (A') 0.817 Exanple 1-2 5:1
0.073 + 0.167 + 5 0. 437 2.19(B) (B')

PCT/KR2009/005970

synthesized similarly to Steps 4 through 9 of Preparation

Example 1.

<Preparation Example 6> Preparation of (R}-4-[(R)-3-
5 amino-4~ (2, 45-trifluorcphenyl)butanoyl] -3—
[ (ethylmethylamino)methyl]piperazin-2-cne
Ethylmethylamine was added instead of t-butancl and
reflux was carried out instead of addition of BF3C0Et; in Step 3
of Example 1, and the title compound was then synthesized

10 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)butancoyl]-3- (morpholinomethyl)
piperazin-2-one
15 Morpholine was added instead of t-butanol and reflux was
carried out instead of additicn of BF30Et; in Step 3 of
Preparation Example 1, and the title compound was then

synthesized similarly to Steps 4 through 9 of Preparation

Example 1.
20
<Preparation Example 8> Preparation of (R)-4-[(R)-3-
amino-4-(2,4,5-trifluorcphenyl)butanoyl]-3-(t-
butylthiomethyl)piperazin-2-one
t-butyl thiol was used instead of t-butanol in Step 3 of
25 Preparation ZFxample 1, and the title compound was then
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0.036 + 0.1 + 15 Exanple 1-3 1:1 0.359 5.38(C) (C)
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PCT/KR2009/005970

synthesized similarly to Steps 4 through 9 of Preparation

Example 1.

<Preparation Example 9> Preparation of (S)-4-[(R)-3-
amino-4- (2,4, 5-trifluorophenyl)butancyl]-3-(t—-
butoxymethyl) piperazin-2-one

L-serine methyl ester hydrochlioride 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
cempound of Formula 1 and an antidibetic or antioﬁesity 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)butanoyl]~3—(t-butoxymethyl)piperazin-2-

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

The compound prepared 1in 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 ~
0.30 mg/kg of the compound prepared in Preparation Example 1

0.75 ~ 6 mg/kg of metformin) /10 mL.
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0.022 + 0.05 + 22.5 Exanple 1-4 1:3 0.443 9.96(D (D ) 0
I ndicates a position on the isobologramin FIG 1.

addi ti on,

FIG 2 shows that the m xed corrp03|t|or1) /Mg/ggts 7t(]he

S|gn|f|cant i mprovenent effects in glucose tol erance, conpare

per cent
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i nhi bition of each material adm ni stered

<Example 1-2> 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 metformin at a ratio of 5:1 based con EDyg

Preparation was performed similarly to the method in
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

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

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

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

Preparation was performed similarly tco the method in
Example 1-1 to have each composition (0.025 ~ 0.2 mg/kg of the
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-

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

one (tartrate) and metformin at a ratic of 1:3 based on EDgy

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
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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
netfoimn actually adm nistered to animals, inpr f t
gl ucose tol erance were observed over the w de do?ﬁeﬁgﬁgggbp@qg§5?207
to 1:450. <1-2> Measurenent of synergistic effects of a m xed
conposition of a conpound prepared in Preparation Exanple 1 and
nmetfoutin by single admnistration and by repeated 15adm ni stration
in obese mce Experinmental subject and experinental mnethod In
order to"ekaRrREsYRefgistic effects of a conpound prepared in
Preparati on Exanple 1 of the present invention and netform n conpl ex
by repeated adm nistration, effects of a 20 single admnistration to
obese m ce on an CEII bbgod %'UQP%F change curve(gnd of a_ 2-week
repeat ed adni ni SEFACTBn %on Phe Percent Thhithi THEH of “Brood*§Fucdse?
wer e eval et - RCT1KR200 0] Qbesi ] obt ai ned
by suppl&%ﬁ 8@%%5%§%§%§§ﬁ&%ﬁ§%F%%@%@%%B%#gcgggggﬁ%%%bé%t£%%§fodder
(60 gkeal % fat <pRERenl A D Spa LA o pgﬁgggéht%aﬁ bSfithAt ion_
. 0 )

experinmental s X

a suspengh@paofifddie compound 1 prepared iprPrepargtizeanbxapl @ Lk with
a conposrrTUn—Uf“0?I“ﬁﬁTkg—and—ﬁ—I5—wgTkg——ﬁfﬁﬁgﬁﬁfmas—used—ro—————

prepare &rsgspensithyaf) bieEhey ] B-Wic-Budo L oneasiihieReoh~ in-2 1o/ kg and
15 ng/ kg 6 niL/kg of the conplex was prepared in doses of (0.1 ng/kg
of a conpeundaprepanedrdd yapanatiete Exampl eatid 5 myhbkg HAseaf on
metformn)/5 nmb and (0.15 ng/ kg of a conpound prepared in Preparation
Exanpl e ¥eiglt Sratgiokg of metformin)/5 m. Obese mce were
fasted for 16 to 17 hours prior to the experinents, blood was
collfect ed fronThaudedmpeings pfepdosl | Anl5PrapardrionngEganphe day aofl
the experinment and a bl ood gl ucose | evel was neasured with an

ACCU- CJ EKCAGTI MR ZBNgode G isiieNet @pd (ReGhacbhabrrisiilesy . wahaigeidx &d
conposition of the present invention was given orally 30 mn prior to
gl ucose RHRPHTSLT afﬁif/d"fg @f3G FUFPEnE M I CBr &PMRRIR Tiost ridt MEnobf
a 20 glucose solution gz /kg/ 10 nlL) after 30 mn (0 mn)._ Blood

col | ecti GREWESTREWRY aP 88%? atBd FEPRETPoI Rt sEXFRE pti 6r 4 dPgot
adm ni stration, just i to glucose adm nistration, and 15, 30, 60
and 90 nFﬁSéQ{%ﬁA%ﬁnﬁégéégédninistration. The percent inhibition value
was cal cul ated by cal cul ati ng an area under 25curve of each group and
conparing the value with that of a

<Example 2-2> Preparation of a pharmaceutical cocmposition

containing (RY-4-T{(R)-3-amine-4-(2,4, 5-

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

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

20 weight ratio

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

43



PCT1KR20091005970 control group in which glucose had been

adm ni st er ed. Measurenent of synergistic effects by a single

adm ni stration of a m xed conposition 5The perce Lyl e

single adm nistration of each adm ni stered drug %QQW@TPﬁ?WO
following Table 4, Table 5, and FIG 3. <Table 4> Percent inhibition
of a conmpound prepared in Preparation Exanple 1 and netformn

10[ Tabl e 4] Adm ni stered drug and adm ni stered dose (ng/kg) Percent

inhibition (%9 Conpound prepared in Preparation anple 1. 0.1 2
Conpound pr epar@&g%ﬂ ®r e%ar FFRAT R Sl 1%.@%“%!\/&9@8??&?0?. 5ot a
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compound represented by Formula 1 and insulin secretagogue

<BExample 3-1> Preparation of a pharmaceutical composition

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

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

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

weight 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
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-

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

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

welght ratio

Preparation was performed similarly to the method in
Example 3-1 to have each composition (0.1 mg of the compound
prepared in Preparation Example 1 + 0.32 mg of rosiglitazone)/10

mL.

<Example 4> Preparation of a mixed composition of a

compound represented by Formula 1 and a-glucosidase inhibitor
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7 Metforitan 15 11 <Table 5> Percent inhibition of a m xed
conposition of a conpound prepared in Preparation Exanple 1 and

nmetformn [Table 5] Adm nistered drug and adm niFC?"K’RgW
inhibition (%9 Exanple 1-2 Conpound prepared in repalpg??}gg)

Per cent

Exanple 1 0.1 + Metformn 15 19 Exanple 1-3

10

15

20

25

<Example 4-i> Preperation ¢f 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 1:0.03

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 Preparation Example 1 + 0.054 mg of voglibose) /10

mL.

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

<Exampie 5-1> Preparation of a pharmaceutical composition

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

trifluorophenyl}butanoyl]-3- (t-butoxymethyl)piperazin-2-
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Compound prepared in Preparation Exanple 1 0.15 + 28

PCT/ KR2009/ 005970 Metformn 7.5 For inprovenent in bl ood

gl ucose AUC, 2% and 3% percent inhibitions were @‘@Tﬂmm/®05970
conpound prepared in Preparation Exanple 1 at 0.1 ng/kg and 0. 15

ng/ kg, while 7% and 11% percent inhibitions were exhibited by
metformn at 7.5 ng/ kg and 15 5 ng/kg. On the contrary, blood gl ucose
AUCs of conpl exes of a conpound prepared in Preparatlon Exanple 1 at
0.1 ng/k%ne( ‘ 3

Pr epar at iro T

i nhi bitedhy, 19@6and 289@ respectlvely ThIS |nd|cates that
synerglsrrc—tOeffects hi gher than the arithnetic sum of single

admi ni strationgnaf bagbMmiilalo-dpHgsq werre alieeb¥ee: &l @xable 1  and
Synergistic effects by repeated adm nistration The percent |nh|b|t|on

by repeatrechondphmt Shead | B ghaslt eksidl TAfHe medtiil BE Bl lalise0\vdsS &t d n
Table 6, Table 7, and FIG 4. <Table 6> Percent inhibition by

adm i st pakbane 0f . anpouadsyepared wihtiPreepar abnoss Exampl(6.3 mndf
metformn [Table 61 Adm nistered drug and adm ni stered dose (ng/kg)
the compound prepared 1in Preparation Example 1 + 3 mg of

rimonabant) /5 L.

<Example 5-2> 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 rimonabant at a ratic of 1:1 based on weight

ratio
Preparation was performed similarly to the method in
15 Example 5-1 to have each compesition (3 mg of the compound

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
20 Preparation

<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

25 composition of a compound prepared in Preparation Example 1 of
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Percent inhibition (% Conpound prepared in Preparation Exanple 1 0.1
2 Compound prepared in Preparation Exanple 1 0.15 15 Met foimn 7.5

13 Metformin 15 14 PCT1KR20091005970 <Table 7> ;KRQ inhhi of
a m xed conposition of a conpound prepared in Pr ?ﬁgﬁj |on@x92995279

and netfoin [Table 7] Adm ni stered drug and

the present invention and metformin by single administration,
the following experiment was performed on the individual

materials and the mixed composition.

5 Experimental subject and experimental method

Laboratory mice (C57BL/6 mice) as experimental subjects
were fasted for 16 to 17 hours prior to the experiments. Bloocd
was collected from caudal veins of mice in the morning on the
day of the experiment and a blocd glucose level was measured

1C with an ACCU-CHEK ACTIVE Blood Glucose Meter {Roche
Diagnostics). The pharmaceutical composition of the present
invention was given orally 30 min prior to glucose
administration (-30 min), followed by oral administration of a
glucose solution (2 g/kg/10 mL) after 30 min (0 min). Blococd
15 collection was made at designated time points--just prior to
drug administration, Jjust prior to glucose administration, and

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

Calculation of EDy of a compound prepared in Preparation

20 Example 1 and metformin

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 EDxg.
The percent inhibition wvalues for each treatment were generated

25 from the area under curve (AUC) data normalized to the non-
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adm ni stered dose (ng/kg) Percent inhibition (% Exanple 1-2 Conpound
prepared in Preparation Exanple 1 0.1 + Metformn 15 21 Exanple 1-3
Conmpound prepared in Preparation Exanple 1 0.15 P@qtﬂ[gkzi@y/ogsgam
Pl asma gl ucose by adm ni stration of a conpound prepare I'n
Preparation Exanple 1 at 0.1 and 0. 15 ng/ kg was inproved by 2% and
15% conpared to a control group. Metformn at 7.5 and 15 ng/ kg

i nproved plasma gl ucose by 13% and 14% conpared to a level of a

e e TGOS B S L B RIS
commound.prepsret] 1 opRcel LoD EATeoh 31,002 IUke, s AELLGL
Thi s indigat g:%ranégﬂmi%’ﬁ({ gl St iL hﬁ_ftfhecttlﬁénlao?h‘é: cbRaP. 1 h&r%]gﬂetjg{erﬁs%i%h o

sum of singl m ni i ons of ‘1 ndivi ugs were’o
4). glucose has been administered. In general, it is suggested that
5 an effective dose is defined as a dose to suppress the AUC by

30% or more in mouse experiments (WO2006/076231 AZ2). 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.

10 As a result, it was identified that the EDy; of a compound
prepared in Preparation_Example 1 of the present inventicon was
0.20 mg/kg and the ED3 of metformin was 29.6 mg/kg (Table 1,
Table 2).

<Table 1> Results of glucose tolerance of a compound prepared in

15 Preparation Example 1
[ Table 1]
Single o
administration dose percent i?hlbltlon ED3g £ (SEM)
(mar/kg) (%)
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 Percent inhibition
L . ED3; £ (SEM)
administration dose (%)
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15 As a result, when the ratio is converted into a ratio of doses of
a conmpound prepared in Preparation Exanple 1 and netformn actually
adm nistered to aninmals during a repeated adm ni FﬁRQ 1 nt
effects in synergistic efficacies were observed ?/giﬁ/ e Wgz{)%?@
range of 1:50 to 1:150. PCT/KR2009/ 005970 <Experi nment al
Exanpl e 2> Measurenent of synergistic effects by adm nistration of a
m xed conposition of a conmpound of Formula 1 and insulin sensitizer
to obes¢ M Ce Sgg/kg) Veasurement of synergistic [effects by repeated
adnln|st4é444uL4ﬁ—4a—#Lxed—e@np@§4¢44up4ﬁ—4a—egnp£+uui—ppepaped—L$p____
Prepar atli on Exanpt® 1 and rgsiglitazén®to obese mice Experinental
subj ect and expergmental nethod In qnﬁ@g to exardne DN eH .66

o anmarnd

ef fect s rof—=a complex—by =& 10—-conpo 2 repareei n Preparation
Exanpl e |1l of the Bpesent i nvention ;%H gn i nsul i[n sensitizer PPARy

agoni st, the percent inhibition of blood glucose by repeated
adm nistration of the conplex to db/db m ce as diabetic m ce was

eval uated. Ei ghtzueekidld Jml&dhee frddh i 8)c Wor & 48t aS mixed

experinmental 1

TZD- seri %%mﬁéﬁ&gd whkch mpbhﬁd sg@@ﬁi@ﬂin nﬁﬁéﬁéﬁﬁ%np'ﬁ%ﬁié‘z@n%nd
which is y used in crinfcar practice and regurates

gl ucose h@t@@ﬁhﬁﬁ he $ared eehaihsion and #aepdesye in the present

eval uati on was selfected as 0.4 ng/kg in conS|derat|on of an 20
essential rati @eafilld nsgadrgicse chastibcas B wi tdombespetdn t at bleed
glucose lowering in a diabetic nouse experinent. The dose of a
conpound fpkeparadid wePeepea htdeoh bEx aspib@Elchramt Rr espdefl lapida et al,
rosiglitazone at a fixed dose was selected at 1 ng/ kg and 40 ng/ kg
(conpl exLidei 8cil: OLBE, 146, 4947 h. cBnis garacsoninfludesohe este@briam ofi n
an expected clinical dose. Since the conplex ratio of

PCT/ KR20@9P095970 theomdztgre | éds which : ghet nsrcapt elnlsibitianyet 30% is
deviating froma_ daily clinical dose of rosiglitazone and there is
concern &BBipltare 6%§®mﬁ|PPt}thoﬁggreéP?F%%%W-@Pda&@§r§@r§?%RPndlng

effects, the conplex ratio was |imted to 1:0.01-1:0.4, O.

metlﬁyl ceFPSe 05%03?1?"‘{ N@f‘pﬁﬁée%tu Ehaﬁﬁﬁrﬂfﬂtﬁ)jé@ﬁﬂ“éﬁyon WPSHPT%T);}}G@UR
E 0.5%

OOl VAR A N a3 T st RS ol

of the C%ﬁggundﬁseps%%%gagagé PRG0N XaPl e Ly QA8 Ohon e,

rosiglitazone) folnd prepare

10PrepargklggcﬁxaEB&? %n+F964 fp ?iaéé%ﬂﬂyl&%a%gﬂphﬁi%'Ualues of each

material are present on each axis thereof. The ED;; 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 ED;; value of metformin only
is 30 mg/kg and shown as value 1 in FIG. 1. Therefore, the line
combining the ED;3p; values of the two individual drugs indicates a
simple additivity (EDsgaga) ¢Calculated from gluccse 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 (EDigmc) determined by actual
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The drug was orally given to diabetic mce and bl ood was coll ected
from caudal veins of the mce after 1 hour of the admnistration to
nmeasure the bl ood glucose w th an ACCU- CHEK ACTI \fecHr 1599%

Met er (Roche Diagnostics). The percent 15inhibition value wth 970
respect to bl ood glucose was cal cul ated by conparison with a control
group. Measurenent of synergistic effects by adm nistration
Experinental results about the percent inhibition of 20 bl ood gl ucose

1 COTPaLSQ0 AL CUILLL SCour, bt S0 DiSkEat 90, of o e gL Ff

STabl e S ESLesiloLIRELLOR SUi AR AN Sh PRI, o 8 somouc

T K00S0 M BLELeL 49 0o Sulp gt e s (bl

21 Cbnxmngygcgggg%grgg id&ses (ED3gagq) corresponding to mixtures of the

5 compound prepared in Preparation Example 1 and metformin at

ratios of 9:1, 5:1, 1:1, and 1:3 expected under a simple

additivity.

The ratios of doses actually administered to animals in

each fraction were calculated by multiplying 0.2 mg/kg and 30

10 mg/kg which are EDy values of the compound prepared in

Preparation Example 1 and metformin, respectively with a desired

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

15 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

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

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

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

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

adult (about 70 kg), the dose corresponds to 0.88 ~ 25.2 mg of

the compound prepared in Preparation Example 1 and 52.5 ~ 3150

mg of metformin, and includes a daily clinical dose of
metformin, which is 5C0 ~ 2000 mg.

25 As a result of experiments, the FEDiomx/EDiasa values of
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Preparation Exanple 1 40 11 Rosiglitazone 0.4 10 <Table 9> Percent

I nhibition during adm nistration of a m xed conposition of a conpound
prepared in Preparation Exanple 1 and rosiglitaz RRQ

Adm ni stered drug and adm ni stered dose (ng/kg) %]gerceppg%osg'm

i nhibition(% Exanple 2-1 Conpound prepared in Preparation Exanple 1
1 + Rosiglitazone 0.4 49

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

0.359, and 0.443, wvalues calculated based on fractions of each

ED30 value of the compound prepared in Preparation Example 1 and
metformin (Table 3). From this result, EDsm. was calculated by
5 multiplying the actual dose of EDjpaqq cOrresponding to each ratio

with EDagmix/ED3gaaa, and it was identified that improvement effects

in synergistic glucose tolerance were observed due to EDsgmx <

EDsgaga at all the ratios. In particular, 2-fold or more
improvement effects in gluccse tolerance (ED3paga/EDzomix) Were
10 observed in mixtures at ratios of 5:1, 1:1, and 1:3. The

interactions of correct ratios selected based on fractions of

EDsg values of each material are shown in Table 3 and the
isobologram of FIG. 1.

15 <Table 3> Synergistic effects

of a mixed compesition of a

compound prepared in Preparation Example 1 and metformin

[Table 3]
Fraction of ED ED
EDsy value 30mix 30add
Compound cof | Compound of
Compound of | Preparation | Preparation
, ED3omix/ED30adq
Preparation Example Example
Example l:metformin | 1l:metformin
1:metformin (mg/kg, (mg/kg,
p-c.) 0.0.)
0.147 + 0.18 + 3
Example 1-1 9:1 0.817
2.45 (B) (A")
Example 1-2 5:1 0.073 + 0.167 + 5 0.437
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Exanpl e 2-2 Conpound prepared in Preparation Exanple 1 40 +
Rosi gl itazone 0.4 79 Thepercenti nhi bitionsof bl oodgl ucoseby

adm ni st

rati on of a conpound prepared in Prepararpeﬁgﬁ§Fﬁ¥j
ng/ kg and 40 ngy/ kg conpared to a control group was 1 ca.cgﬁégqgg7§£

21% and
adm ni st

11% respectively, and 10% i nprovenent was nade by
ration of a PPARy agonist rosiglitazone at 0.4 ng/kg. In

addition, inprovenents in conplexes of a conpound prepared in

Preparat|i on Exanple |1 at 1 ng/kg +2r0si g&) t dzone (gt) 0.4 jng/ kg or a
conpound—p+epared—i-1—Preparati-ofExanple—1—at—40-15nptkg—

rosi gl i tlazane,jat 1034 no/ kg jwer e [cal W &d ds H99 antP 79% 0.359
respectijvely.” This i|ndi cates thdt $y@er¢isti|c ef f{étis

PCT/ KR2G69+005970 hifgher than the rtmetid mof =siagte

adm ni stir@tdmgne of<ijndi viidaal druggdﬁ%¥5$0b3e§§g%*ZE?GF 5). 0.443 A
a result|, when the rlatio i s conver©ed®ti ftlo g rati(8" bf dogses of a
conpound prepared.in Preparation Exanple I and a 5 PPARy agoni st
rosiglitazone detuBfiPEFienPeberEd: 8 GhabkishRelrpEam hrévenent
effects

of 1:0.01 to 18 &

10

15

20

in synergistic .efficacies_were observed over ,t he dose range
y J aééltlon, FIG. 2 shows that the mlxeg composf%f%n

exhibited significant improvement effects in glucose tolerance,
compared to the percent inhibition of each material administered
alone.

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

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

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
single administration to obese mice on an OGTIT blood glucose
change curve and of a Z2-week repeated administration on the

percent inhibition of blood glucose were evaluated. Diet-induced
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<Experinmental Exanple 3> Measurenent of synergistic 10 effects of a
m xed conposition of a conpound prepared in Preparation Exanple 1 and
i nsul in secretagogue <3- 1> Measurenent of igg? i S
of a m xed conposition of a conpound prepared inlgggga F%ﬁ”@@§ﬁgpe
1 and glinepiride by single adm nistration 15Experinental subject
and experinmental nethod In order to exam ne synergistic

effects of a conplex of a conpound prepared in Preparation Exanple 1
of the present inyention and an insulin secretagégue sul f onyl

ur ea- ser (BESAFYgMLEhe OER LR PHNPBPRIGRG GPESEAGFE-AlimtHit (1R ©
OGIT bl ood 0 ¢l : h i ndi vi_dual i al d
compl exeSET o "B aela. T wERt d il ESRkpdr | it sl THRET CORSE 6

mce) wer nd fasted,for 16 to .17 haours prior_ fo_the o
expor i mont2 S8 oS e N e JEEY PO ARUGIETATRA BT IS 1 5
nor ni ng f _t Xperl d d gl .eye
neasuredggg&?gﬁgg%ﬂ%EEUﬁgﬁIJE%%E%%hBﬁgb&ﬁaﬁ%ggségﬁg%g%?ﬁgg eOfW%%e
PCT/KR20 i i€s) 1 xed iqt i 0 ; t
mvent [ on nas g1 ver SPaTTY 58 BT oot o e code "adn A SoraR Gaeh
(-30 mi nhe fohl uBdgbyarRr 3. BAMGIELT a6 i ¢ 328! usese s0lg#khane (3
g/ kg/ 10 nL) after 38Pnin (0 n1n)§V%good col l ection was nadgﬁg 5

desi gnat edspeRBi pOIdH Snetjifoshi Rr ¥ Ofh 0 Ehmp@sadnbmi 6f ratd any/Kgusihdpnisor
to glucose adm nistration, and 15, 30, 60 and 90 m n after gl ucose
adm ni st mavkgn. 6The./Rer egntthenhidiiptli=an wasl yerepasegaliauldated by (0.1
cal cul ating an area under curve of each group, except for a group in
whi ch gl ngdke dach motmpbeed @mdmpamiedt &n ekiepb@aandn cowgoglieny +hied v/ kg
with that of a control group in which glucose had been adm ni stered.

| n 1ér der offo mevabuaie /Sy s giusd i €0 oF5 auirlikg vaf ef f ectizoung qoreplardi An
the present eval uation, 0.5% nethylcellul ose (M) was used to prepare
a suspen$repayitivraEdeselefl & doApbind pLepak im) PPelplar at i on
Exanple 1 at 0.1 15 ng/ kg, and 0.5% MC was al so used to prepare a
suspension with a conposition of an insulin secretagogue sulfonyl
urea-series drugﬁand lime irh&f at such

0. 02 | k 0. 32 / k
Phet 2 tor xRl bl TRB L B B b 2 o P heisRe sidpR o tod PR
fi d stat f i ti Ex | . 20 )
& oot s e Plrdre e AR Rt Sttt ARAL B S Rheati i P o
it hani | iplzi | | i , h
PRI o0 sl fokhfpd A% PRE ALY oY 23n0] LRLE fncd MPENS B crild Lhe

i ndi vid .o 0 n ; h it
1 TR AT 0 DRSO N B RO 20

0.02 o) /(AQctd andghdst REEhLKREER91L9009v0 c%ﬂgBQi‘@ﬂ)rpr epar e | hresent
Preparation Exanple 1 0.1 ng + glinmepiride 0.32 ng)/10 ni)). "Wien the

M Xi ng rahi@ntSonl: Owzds OF gi@ss, Qralip. 230r ™RIe, Pevsr ef kbcagyluRbse
adverse side effects may occur. Thus, the mxing ratio of a conpound
pr epar edatifidyeparabhon-30 min), followed by oral administration of a
20 glucose solution (2 g/kg/10 mL) after 30 min (0 min). Blood
collection was made at designated time points——just prior to

drug administration, Jjust prior to glucose administration, and

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

inhibition wvalue was calculated by calculating an area under

25 curve of each group and comparing the wvalue with that of a
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5Exanple 1 and glinepiride was set at 1:0.2-1:3.2. Measurenent of
synergistic effects by adm nistration Experimental results of
the percent inhibition of of blood glucose in conp @Rl’ﬂp

control group in experinents 10are shown in the foF:rrlt;vm ng Tabl esfgo
Table 11, and FIG 6. <Table 10> Percent inhibition by adm nistration
of a corrpound prepared in Preparation Exanple 1 and glinepiride

[ Tabl e 10] Adm ni stered drug and adm ni stered dose (ng/kg) Percent

i (20, CoMpOund preRar el e RLEPHAL AT Eal 01 7.7

Measurement of synergistic effects by a single

administration of a mixed composition

5 The percent inhibition by a single administration of each
administered drug was shown in the following Table 4, Table 5,
and FIG. 3.
<Table 4> Percent inhibition of a compound prepared in

Preparation Example 1 and metformin

10 [Table 4]
Administered drug and o
Percent inhibition (%)
administered dose (mg/kg)
Compound prepared in 5
Preparation Example 1 0.1
Compound prepared in 3
Preparation Example 1 0.15
Metformin 7.5 7
Metformin 15 11

<Table 5> Percent inhibition of a mixed composition of =

compound prepared in Preparation Example 1 and metformin

[Table 5]
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 ) 28
Preparation Example 1 0.15 +
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Ainmepiride 0.32 10.9 15<Tabl e 11> Percent inhibition by
adm ni stration of a m xed conposition of a conpound prepared in

Preparation Exanple 1 and glinepiride [Table 11] W
and adm ni stered dose (ny/kg) Per cent i nhi bi tIi) n arﬁﬁgggb’? A
conmpound prepared in Preparation Exanple 1 0.1 + 20.2

Metformin 7.5

For improvement in blood glucose AUC, 2% and 3% percent
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

5 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

10 effects higher than the arithmetic sum of single administrations

of individual drugs were cbserved (FIG. 3).

Synergistic effects by repeated administration

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

prepared in Preparation Example 1 and metformin

[Table 6]
Administered drug and L
Percent inhibition (%)
administered dose (mg/kg)
Compound prepared in 5
Preparation Example 1 0.1
Compound prepared in 15
Preparation Example 1 0.15
Metformin 7.5 13
Metformin 15 14
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PCT1K1R20091005970 dinepiride 0.02 Exanple 3-2 A conmpound prepared
in Preparation Exanple 1 0.1 + Ginepiride 0.32 48.7 As a
result of the experinent, 7.7% of percent inhibi tg 2?09 [ j N
the case of a conmpound 1 prepared in Preparation ]Ex@gnpi e atmg.s?qﬂ
ng/ kg in conparison with a control group. \Wen glinepiride was used

at 0.02 ng/kg and 0.32 ng/kg, 5 the percent inhibition of blood
gl ucose was cal cul ated at -3.69% and 10.9% respectively, conpared to
a control up..Jln_additijon, when. conplexes of conpound .pr.epar ed
R 8 G UL, oo T Sty e BECBC T i B
a conpound prepared in Pre ation. Exampl e at 0. kg + 10
gl i mepi ricé’glggltng@.@?pﬁﬁﬁgglﬁgreepﬁgga}o? gxaf)nggtgentax? nﬁr}g%ff i%(]%lnn was
cal cul at eti QDSJT 20}. 2% and 48.7% respectively. This indicates that
synergi Stir® e%egts hi gher than the arithnmetic sum of single
admi ni strations of |ndi vidualistergd dwere sobser ved Fdid@nt6jnhibition
sunmmary, i nprovenents i ISt | f werle 15o0bserped over the
dose ratio of 1:0 2 Tnb?m%%ﬁﬁ%%%? éﬁﬁgnﬁﬁg%ﬁgpp red in Pr%ﬁarafinn
Exanpl e |1 and gl i mepi ri déompound prepagetli #ent al [Exanpl e 4>
Néasurer;mfbmgiesmerglp%épgrﬁﬂ‘c@lcma 1& 1mgxed+cgnposi tionzpf a
o]

conpoung ornmulal 1 and a- ggg Cg)rsnilinaig inhibitg

-

Compound prepared in
Example 1-3| Preparation Example 1 0.15 + 31
Metformin 7.5

Plasma glucose by administration of a compound prepared

5 in Preparation Example 1 at 0.1 and 0.15 mg/kg was improved by
% 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 +

10 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).

15 As a result, when the ratioc is converted into a ratio of
doses of a compound prepared 1in 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 cof 1:50 to 1:150.
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20<4- 1>Measur enent of syner gi sti cef fect sby adm nistration of a m xed
conposition of a conpound prepared in Preparation Exanple 1 and
vogl i bose PCT/ KR2009/ 005970 Experi ment al subject

met hod In order to exam ne synergistic effégquEPBﬁn¥g§9§ggg
prepared in Preparation Exanple 1 of the present invention and an

a- gl ucosi dase inhibitor-series drug by conpl exing drugs, the 5
percent inhibition in a single admnistration oral sucrose tol erance
test bl ood glucose change curve by individual materials and a conpl ex
thereof was eval uated. 8-week-old nale experinental mce (C57BL/6
mce) were used as ex eri bj e ts The mce were fasted faor. 1
to 17 hours pri6fFP ?51 Egg é%ﬁgpﬂ %ﬁ%ﬁﬂf%ﬁ%& coP?ec?%ﬁe¥Q%é%
caudal vejns f m ce |£%£é %aqgggln on {£ga(j Ehe ex erlnen%)%
a bl ood éﬁucgse ?%vé?“ measured with a V% B'S6

d ucose gt %BF&F}E’Q‘P aﬂda%gﬁiiﬁséens?{%z%a{&@a&@égé ﬁﬁ' by m xed

COI'T'pOSI tion o resent 1 nvention was glven ora 30 mn pl’l or to

sucrpse 15 adm<@L§£r Qb QI reindQe MY sizﬁéf@wﬂcbyeef@ét@d%w ﬁgﬁﬂeen
of a glucose s

col ' ecti eRamASsFBOE 3 Heail ANREEd-dnigBR iR9LAL SF -4 L&inp%hharpfé’péiféég in

adm ni stration, just prior to SUCrose adm nistration, and 15, 30, 60,
90, and b%@pgwtfciﬂ SlxafC B0 CadiMdHigfii &b E6Re Ther2@cpRicent

i nhi bition value was cal culated by calculating an area under curve of
each group, exgeptrimgntsilcrsodgebadambtiefpreimadthhisdeioed, and
conparing the value with that of a control group in which sucrose had
been adm ni st ededordler dradexatmone vaynmtoe. ssynee fiesttisc odr aaddrpliese by a
effects by conplexes in the 25present eval uation, 0.5%

metlfy| celcbubogrd ( MEprased used PoepRGCHiKR20B8IM@05970 priepahe gresent
suspension with a conpound prepared in Preparation Exanple 1 at a
dose of @n8emgidy,armhdr0.iH%EVDwasnal sizeys@fARG moepase, atlaisprresinon
with a conposition of an a-glucosidase inhibitor and voglibose at

0. 009 ngF— RE1BHE W 0B P79y PesistePYs TeRersed : éd@BPH?WFaIS?nsﬁéht@ﬁat
a conplex rati o may i ncluded at_.a cljinical dose expected in a
tat e wherBSLEg te 6 chifioura ghafared Fieer i SYR b et

was fi xed. agq%i bos is a sane nechani sm as acar bo

and i ndi JF PfRle et ?J%ﬂlﬁ%&e " SonbosT t On LA CORpbaAd
or §pAr o0 19;L0 P earal | o, £ St el ofl 1 £038.0,099..1 40

and ( oun prepare reparat

VOg' ' bos%h@c}%%agg){ﬁeo E&n@”gsgé FqﬁciQuéma%er %%chaé‘or?éﬁ%i‘éﬁo

Wien the mxing ratio is 1:0 ess or nore, poor

Sv‘; fsl ggfyggkﬁéﬁ%@. %%e%i' (iﬁ gl igcds rf?ﬁéc@.?c@é”an&_ hitsyu1EREs MbXbEE JRIREEO

through the same mechanism, and the dose in the present

evaluation was selected as 0.4 mg/kg in consideration of an
20 essential ratio cof clinical dose based on EDiy with respect to
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

25 ratio in an expected clinical dose. Since the complex ratio of
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Synergistic effects by adm nistration Experinmental results
of the percent inhibition of blood glucose in conparison with a
control group in experinents are 20shown in Tabl S97)
FIG 7. <Table 12> Percent inhibition during aqur)l?;st ration %/90
conpound prepared in Preparation Exanple 1 and voglibose [Table 12]
Adm ni stered drug and adm ni stered dose (ng/kg) Percent inhibition
(% A conpound prepared in 12 PCT1KR20091005970 Preparati on Exanpl e

103 ngb'BQSor ]%%% %o 1:0.4 or more is a value deviating from a
daily clinical dose of rosiglitazone and there is concern about
the possibility of peoor efficacy or adverse side effects, the
complex ratio was limited to 1:0.01~1:0.4. 0.5% methylcellulose

5 (MC) was at each drug concentration to prepare suspensions. Each
compound was weighed, and 0.5% methylcellulose was used to
prepare 5 mL/kg of suspensicns with each composition of (1 mg of
the compound prepared in Preparation Example 1 + 0.4 mg of
rosiglitazone) /5 mL and (40 mg of the compound prepared in

10 Preparation Example 1 + 0.4 mg of rosiglitazone)/5 mL.

The drug was orally given to diabetic mice and blood was
collected from caudal veins of the mice after 1 hour of the
administration to measure the blood glucose with an ACCU-CHEK
ACTIVE Blood Glucose Meter (Roche Diagnostics). The percent

15 inhibition value with respect to blood glucose was calculated by

comparison with a control grcup.

Measurement of synergistic effects by administration

Experimental results about the percent inhibition of
20 blood glucose in comparison with a control group by
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

25 [Table 8]
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Vogl i bose 0.054 53 <Table 13> Percent inhibition during

adm ni stration of a m xed conposition of a conpound prepared in
Preparation Exanple 1 and vogli bose 5[ Table 13] Iﬁ? YE§§;®m@9 65920
and adm ni stered dose (ng/kg) Percent inhibition( I g-
conpound prepared in Preparation Exanple 1 0.3 + Voglibose 0.009 25
Exanpl e 4-2 A conpound prepared in

10

15

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

Compound prepared in

Preparation Example 1 1 2l

Compound prepared in 11
Preparation Example 1 40

Rosiglitazone 0.4 10

<Table 9> Percent inhibition during administration of a mized

composition of a compound prepared in Preparation Example 1 and

rosiglitazone
[Table 9]
Administered 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 79

2-2 Example 1 40 + Rosiglitazone (.4

The percent inhibitions of blood glucose by
administration of a compound prepared in Preparaticon 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 + rosiglitazcone 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
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Preparation Exanple 1 0.3 + Voglibose 0.054 65 As a result of
t he experinent, 12% of percent inhibition was exhibited in the case
of a conpound 1 prepared in Preparation Exanple i
conparison with a control group. Wen voglibose a§§q¥§%§2§?“g985370
ng/ kg and 0. 054 ng/ kg, 10 the percent inhibition of blood glucose was
cal cul ated at 1% and 53% respectively, conpared to a control group.
In additi on, when conpl exes of a conpound prepared in Preparation

Exanple 1 . at 0.3 ng/kg + voglibose at 0.009 ny/ and, a, conpqund
preparedhﬂﬁhﬁFe§§P§tﬁ%ﬁ E%%ﬁﬁmﬁticaﬁﬂﬁTBO Fgggﬁ§v8§W?%H§€' fS o5f
ng/ kg 15 were,used, the percent inhibition s calcul ated as 25% and
65. 7% ré§8é¥%%#§t§@u?ﬁi e?%éﬁ@ﬁ?ggdth%#£s§ érgistic or additive

ef fects higher _than _the arithnetic sum of,single i niLstratjions
PCT/ KR2009/ 005870 20 f 7 Wit vi Al & reuéf%@\%\%r & o%‘%‘e‘?e\}‘ggal( Eﬁ@ %)!?Q&O of
I n summar L Mprove j [LQLSti: o% ﬁ3 LIk I
observedd§§8%n?ﬁgéﬂfggh%%g@'3%%%@‘8? f%O. %%5§?%?1§L%@&%§c2ﬁ8§3n5
prepared jn.Pre tio n \ i : ; -
Ecpor | mERPRY By SSEARE fachd el i iotored, 5o gianeric
m xed coppesi ti eppPbvans@mPurd-ef Fopmukandrgpndicanpdpipobtks were
receptor-1 antagoni st 10<5-1> Synergistic effects of a m xed

conposi tipRepled GRAPOHAIMIERANEE 6N Priepar abi oo Exanple 1 and
ri monabant with respect to an OGIT bl ood gl ucose change curve by

repeated adm ni stration Experinental subject and experinental nethod
151 n order to exam ne synergistic effects by repeated

<Experimental Example 3> Measurement of synergistic

10 effects of a mixed composition of a compound prepared in

Preparation Example 1 and insulin secretagogue

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

composition of a compound prepared in Preparation Example 1 and

glimepiride by single administration

15 Experimental subject and experimental method

In order to examine synergistic effects of a complex of a
compound prepared 1in Preparation Example 1 of the present
invention and an insulin secretagogue sulfonyl urea-series drug,
the percent inhibitions of single administration OGTT blood

20 glucose change curves by individual materials and complexes were
evaluated. 8-week-old 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

25 with an ACCU-CHEK ACTIVE Blood Glucose Meter (Roche
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adm ni stration of a conpound prepared in Preparation Exanple 1 and
cannabi noi d receptor-1 antagonist, effects of 4-week adm nistration

to obese mce on an OGIT bl ood gl ucose change curlyeﬂzé%(z@,dg% B9%%)

were eval uated. Diet-induced obesity mce 20 obtarne y| ng
experinmental mce (C57BL/6 mice) with high fat fodder (60 kcal % f at
Research Diets, D12492) for 5 nonth were used as experinental

subj ects. 0.5% nethylcellulose (M) was used to prepare a suspensi on

of the ¢ oun red.in Pre arat|on le 1 w
Commosi L THRSHA o) %E@ it EROE o LOL MBI B oot a8 BRE i iSm

ff ff PCT1 R200910 5970.0. 5% MC
to Sfébéf&egné‘égé% "0 G %@ﬁaﬁgn ugoa%nﬁ ostaafé%%p{v?ffﬂm‘?
ant agoni %g%wgd%f%@gasg&;nm Q.. 0/ 50 Bygpnabapl, has, L he SRR

parent nuc EUS structure as a canna I’IOI recep - antag such

as Qena #@éf‘a%“tmﬁ ?d“drrg il ”aé’?&}do %B?léc kngE i%e  at
conpl ex t ereo was prepared | n doses a conpoun

prepar ed 4o8; FRERA atinh pBX APl ejuktt 53189 % &kﬁ@%&%&?aﬂor@n%&%
ng of a conmpound prepared in Preparat| on Exanmple 1 +

rimonabapi}bd d-.gleRet A@niAPEtRALiah) Grics 13,034, g0 |a@1$.15 Booﬂfml a]ft‘érr
nore, the 10 dose may exceed a da|Iy clinical dose of rinonabant or

poor ef figtaeysemya@eiiifstrdBisn. t Nehdm Xpdr@ehat | AnwasiSein atvaliuk- 1:wkG.
Qbese mce were fasted for 16 to 17 hours prior to the experinents,

bl ood wasatohl®cickedoy r oalwaduddhgveinnsrel mreker rcurive N reawd ardupe
day of the experinent and a bl ood glucose 15 level was neasured with
an ACCU- EHERPHCIOWE: Byongp GrucitsehMytlecogRowdte rditageest adsini Steered,
pharmaceutically m xed conposition of the present invention was given
ordldy 3endi FoppawBING o=yl Kedve adihnitbetadbfoa CoBOred ngrodrolirowdd chy
oral adm nistration of a ucose sol ution éz g/ kg/10 NI') after 30 mn
(0 min). 9BheowrE s étﬁelneé‘%l“éﬁl%%déna?r %%l"@fhaet‘@éuﬁFﬁesynerngth
points--just prior to drug administratjon, just prior to gl ucose ce
admi ni st PAt PEALEHYRI %%Eec’otg by complesnntn 16 REFSErte Vel wioee, 0.5%

d t hi bi t I | culated b

calcul at MEEh R ok 3&%@&' oPedact %%%s%ﬁ@"%w"”g%ﬁﬁ@nt ﬁéteapue
wth that of a 25contro| %ﬁh ucgs had been. - i 0.1
admi ni st er%‘a Pér/‘%%b’él (%%‘?6 éPg| SPe L8 aﬁnf

d t I h

oo ¢ 57k &-%m%?%iég?ﬁé%%”np% 922%”&%%%& ; ta oSHPErE yien 2

exper | MeRbapAL £.13pN 8N4 N dablie ;écrér@at&ogu@sum | Gref-salal ar&é>
ercent inhibition of a conpound prepared I'n Preparation Exanp
and ri nopahagtindpidat NSty al 88/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 1in Preparation Example 1.
20 Glimepiride is a drug which promcotes the secretion of insulin
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

25 Preparation Example 1 0.1 mg + glimepiride 0.02 mg)/10 mL and (a
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[ Tabl e 14] Adm ni stered drug and adm ni stered dose (ng/kg) Percent
inhibition (% A conpound prepared in Preparation Exanple 1 0.3 18.2
A conpound prepared in Preparation Exanple 1 3 35P€ﬁmm0393;01
10<Tabl e 15> Percent inhibition of a m xed conposition of a conpound
prepared in Preparation Exanple 1 and rinonabant by adm nistration

[ Tabl e 15]

10

15

compound prepared in Preparation Example 1 0.1 mg + glimepiride
0.32 mg)/10 mL)). When the mixing ratio is 1:0.2 or less, or
1:3.2 or more, poor efficacy or adverse side effects may occur.
Thus, the mixing ratio of a compound prepared in Preparation

Example 1 and glimepiride was set at 1:0.2~1:3.2.

Measurement of synergistic effects by administration

Experimental results of the percent inhibition of of
blood glucose in comparison with a control group in experiments
are shown in the following Table 10, Table 11, and FIG. 6.
<Table 10> Percent inhibition by administration of a compound
prepared in Preparation Example 1 and glimepiride

[Table 10]

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

Compound prepared in

7.7
Preparation Example 1 0.1
Glimepiride 0.C2 -3.69
Glimepiride 0.32 10.9

<Table 11> Percent inhibition by administration of a mixed
composition of a compound prepared in Preparation Example 1 and
glimepiride

[Table 11]

Administered drug and Percent

administered dose (mg/kg) inhibitien (%)

A compound prepared in
Example 3-1 . 20.2
Preparaticn Example 1 0.1 +
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Adm ni stered drug and adm ni stered dose (ny/kg) Per cent
inhibition(% Exanple 5-1 A conmpound prepared in Preparation Exanple
1 0.3 + R nonabant 3 32.8 Exanple 5-2 A conpound '

Preparati on Exanple 1 3 + Ri nonabant 3 30.7 Pﬁmm8@§805970
The bl ood AUC by 0.3 ng/kg and 3 ng/ kg of a conpound prepared in
Preparati on Exanple I was inhibited by 18.2% and 35.3% conpared to a
control group. The blood AUC by 3 ng/ kg of rinonabant was inhibited
by 1.1% conpared to] a contrelifdfiURde 0.02

A compound prepared in

Example 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 toc a contrcl group. In
addition, when complexes of a compcund 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 inhibiticn 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, Iimprovements in synergistic effects were
15 observed 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

Preparaticn Example 1 and voglibose
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5 On the contrary, the blood AUC by 0.3 ng/kg of a compound prepared
in Preparation Exanple 1 + 3 ng/kg of rinpnabant or 3 ng/kg of a
compound prepared in Preparation Exanple 1 + 3 nppq/A(R2(009/8005970
was i nhibited 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 adm nistration of a mxed conposition
of a conpound prepared in Preparation Exanple 1 and rinonabant

Experi nent al 51&' gg&m&&%leég .

performed on t ke druglnthe

same nmanner as fin d:fﬁ% ug@ngg%n@@@ r‘?e;ﬁ; tlEheefff%E:tga%% SFomegund

cal cul ated as a sum o epl dy dor et ropéritoneal

fat mass ghopaeks af ! oAl BALLOML VAS,RANINGL. A0 mventtheand

results e shown in the followng Tables 16 an <Tabl e 16>

Effects of %%?L”EBHE_‘QaQé epafied chp- Eéﬁl%%r A Lg N EX A0 18k 1 ”Qrugs,F he

ri nonabant on Tat nass reduction [ Tabl e 16] "Experimental “group
masss (9) poélrlf:@ﬂtlCtlrﬁﬁbltloﬁcr/%Rgooﬁr@@97Qdm1nlstratlon oral sucrose

tolerance test Dblood glucose change curve Dby 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 pricr to the
10 experiments. Blood was collected from caudal wveins of mice in
the morning on the day of the experiment and a bloocd glucose
level was measured with an ACCU-CHEK ACTIVE Blocd Glucose Meter
(Roche Diagnostics). The pharmaceutically mixed composition of
the present invention was given orally 30 min prior fo sucrose
15 administration (-30 min), followed by oral administration of a
glucose solution (2 g/kg/10 mL) after 30 min (0 min). Blood
collection was made at designated time points—-—just prior to
drug administration, Jjust prior to sucrose administration, and
15, 30, 60, 90, and 120 min after sucrose administration. The
20 percent inhibition wvalue was calculated by calculating an area
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

25 present evaluaticn, 0.5% methylcellulose (MC) was used to
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HF-DI O control group 3.61 0.20 - A conmpound prepared in Preparation
Example 1 0.3 ng/kg 3.67 0.12 -1.65 A conpound prepared in

Preparation Exanple 1 3 ng/kg 3.29 0.21 8.71 Ri rpequdmbbg9%oll

0.31* 41.5

prepare a suspension with a compound prepared in Preparation
Example 1 at a dose of 0.3 mg/kg, and 0.5% MC was also used to
prepare a suspension with a composition of an a-gluccsidase
inhibitor and voglibose at 0.009 mg/kg and 0.054 mg/kg (complex
5} ratio 1:0.03~1:0.18) such that a complex ratio may be included
at a clinical dose expected in a state where & dose of 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
10 in Preparation Example 1 0.3 mg + voglibose 0.009 mg)/10 mL and
(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

15 ratio was set at 1:0.03~1:0.18.

Synergistic effects by administration

Experimental results of the percent inhibition of blood
glucose in comparison with a control group in experiments are

20 shown in Table 12, Table 13, and FIG. 7.
<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
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*P>0.05 vs. HF-DID control group Cable 17> Effects of a conmpound
prepared in Preparation Exanple 1 and rinonabant on fat mass

reduction 5[ Table 17] Experinental group Fat ma Iw? 0?9
Exanpl e 5-1 A conpound prepared in Preparation Exsgér;“g% . [#g kg;m+
Ri nonabant 3 ng/kg 2.09 0.32* 42.1 Exanple 5-2 A conpound prepared
in Preparation Exanple 1 3

10

15

Preparation Example 1 0.3

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

[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

Bs 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,
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
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 cf single administrations
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ng/ kg + R nonabant 3 ng/kg 1.76 0.35* 51.2 *P>0.05 vs. HF-DI O
control group After 4 weeks of adm nistration,fat mass by

adm ni stration of a conpound prepared in Prepar aty .3
ng/ kg or 3 ng/ kg was reduced by -1.65% and 8. 71%@3@3@9@@9@9’8
while fat mass by adm nistration of a cannabinoid receptor-1

ant agoni st at 3 ng/ kg was reduced by 41.5% In addition, fat mass by
adm ni stration of a conpound prepared in PCT/KR2009/ 005970

Preparation Exanple 1 at 0.3 ng/kg + a_cannabi noid receptor-1

ant agoni $F aPd8ViRAlg dErI% R ORRBT RS pELEd 7 h- Preparation Exanple 1
at 3 ng/ kg + a_cannabi noid receptor-1 antagoni st at 3 ng/kg L
feduced by 42. 19 ARy, FRERLCITUS v 1N IENCERRILC VBT of Rk Ve

b d. Co I isticoradditi fii [
offocts oF B tBBbad CBrERbuo T Pr Bl hir o CEXaRBr 6o 1 hnd B-05 o
bi nai. for - . Tob .
the dose o L5 SF 1 bpAPRME bEtp IR PRZEURL I IO RCRRe 8 ha
Pr epar at ivgal%osaeophar maceuti cal preparation

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

10 <5-1> Synergistic effects of a mixed composition of a

compound prepared in Preparation Example 1 and rimcnabant with

respect to an OGTT blood glucose change curve by repeated

administration

Experimental subject and experimental method

15 In order to examine synergistic effects by repeated
administration of a compound prepared in Preparation Example 1
and cannabinoid receptor-1 antagonist, effects of 4-week
administration to obese mice on an OGIT blood glucose change
curve and on fat mass were evaluated. Diet-induced obesity mice

20 obtained by supplying experimental mice (C57BL/6 mice) with high
fat fodder (60 kcal % fat, Research Diets, D12492) for 5 month
were used as experimental 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

25 presumed to be a dose of minimum effective efficacy and 3 mg/kg.
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<1-1> Preparation of powder A m xed conposition of a
conpound prepared in 15Preparation Exanple 1 and rretform' n2g Lactosel

g The above ingredients are mixed and filled in WOWOBS@W

prepare a powder foflulation. 20<1-2> Prepar atlon of

formul ati on A m xed conposition of a conpound prepared in Preparation
Exanple 1 and netform nl00 ng Cornstarchl00 ng Lactosel00 ng
25Magnesi um st earate2 ng PCT/ KR2009/ 005970 The above

di ent d th tabl etted di t I
i i ST AL SRR S

Preparati on o fcg & %)( aanton A, rp_mE os%é&nlo%f o8 son ﬂyn_d
pr epar ed G %%% 0N anmple T98hG° orm 70 9
Rimonazbant has the same parent nucleus structure as a
cannabinoid receptor-1 antagonist, such as Otenabant, Ibinabant,

5 and Surinabant, and 5 mL/kg of the complex thereof was prepared
in doses of (0.3 mg of a compound prepared in 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 ratioc is 1:0.1 or less, or 1:1 or more, the

10 dose may exceed a daily clinical E:iose of rimonabant or poor
efficacy may occur. Thus, the mixing ratio was set at 1:1~1:10.

Obese mice were fasted for 16 to 17 hours prior to the
experiments, blocd was collected from caudal veins of mice in

the morning on the day of the experiment and a blcod glucese

15 level was measured with an ACCU-CHEK ACTIVE RBlood Glucose Meter
(Roche Diagnostics). The pharmaceutically mixed composition of

the present invention was given orally 30 min prior to glucose
administration (-30 min), followed by oral administration of a
glucose solution (2 g/kg/10 mL) after 30 min (0 min). Blood

20 collection was made at designated time points-—-just prior to
drug administration, just prior to glucose administration, and

15, 30, 60, 90, and 120 min after glucose administration. The
percent inhibition value was calculated by calculating an area
under curve of each group and comparing the value with that of a

25 control group in which glucose had been administered.
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Cornstarch100 ng Lact osel00 ng 10Magnesi um stearate2 ng The above
ingredients were m xed, and then sealed in a gelatin capsule
according to a conventional preparation nethod t

formul ati on. 15<1-4> Preparation of injection SOﬁﬂ@?@%ﬁE&ﬁF&@gﬂggbﬁ
conposition of a conpound prepared in Preparation Exanple 1 and
metform nl0 pg/ nmg Diluted hydrochloric acid BP added until reaching
pH 3.5 Sodi um chloride BP for injectionMax. 1 a 20After dissolving 7
a-am nosteroid derivative of Fornula 1 in sodiumchloride BP for

i njection having a proper volune, pH of the formed sol uti on was

adjusted to pH 3h5 ijp dilgggQSder chhoric acid BP. The vol une of
the sol ution mé%ng%ﬁiéﬁLg5——————llﬁgﬁﬁ—§§ﬂ§ﬁﬁﬁéh!or!de BP for
njection, andLBep, suldhClalhys 230 Hed aLheh: TELALNAID® olkldd"
into a5 imt Typée T anple nmadée
glucose 1in comparison with a control group in experiments are
5 shown in Table 14, Table 15, and FIG. 8.

<Table 14> Percent inhibition of a compound prepared in

Preparation Example 1 and rimonabant by administration

[Table 14]
Administered drug and Lo
administered dose (mg/kg) Percent inhibiticn (%)
A compound prepared in 18.2
Preparation Example 1 0.3
A compound prepared in
Preparation Example 1 3 353
Rimonabant 3 1.1
10 <Table 15> Percent inhibition of a mixed compcsition of a

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
Rimcnabant 3
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PCT1KR20091005970 of transparent gl ass, the anple was seal ed by
melting the upper enpty part of the anple, and sterilized for nore
than 15 mnutes at 120C in an autoclave to preparpCFYKR2009/005970
solution. 5 Al t hough the preferred enbodi nents of the present
i nvention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various nodifications,

addi tions and substitutions are possible, wthout departing 10f rom

acconpanyi ng. ol B 1 CACH kedlbo) GOS890 LA M) T )2 comeeund

A phar mgeubLEal 98”%9%%£&1Jn0%§ 10" Vepld ofaiidl JLhea) ey, Af %d

di abet es esity rising as active bingredients

conpound 5 re@ﬁeé@ﬂlﬁ%mé e deplk koY 00501 A phood RDATBRCSUR LR 1k

accept abl e salt ereof, a hydrate thereof, or a solvate thereof, and

(1 2) Nageo(}rlmﬁ'ﬁ&@ar% heds aifH:diabet be @rls@nté&may téoég%ﬁhﬁroflz@fcﬁ&ﬂ a
>

5 On the contrary, the blood AUC by 0.3 mg/kg of a compound

a

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
15 Experiments were performed on the experimental subject
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 Tebles 16 and 17.
<Table 16> Effects of a compound prepared in Preparation Example
1 and rimonabant on fat mass reduction

[Table 16]

Experimental group Fat mass {g) % reduction
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(where, Xis ORl, SRI, or NR R2, wherein RI- and R2 are

i ndependently a C1-05 |l ower alkyl, or RL and R2 of NRIR2 may form 15a
5-nmenbered to 7-nenbered ring containing a heter

[ Claim2] The conposition accordi ng t?@hemm@pé?ﬂo

t he conpound represented by Formula 1 is selected fromthe group

20consisting of: 1)(R-4-[ (R -3-am no-4-(2,4,5- PCT1K1120091005970
3-(t-but oxynet hyl ) pi per azi n- 2- one;

(S)-4-[ (Rr31anie: H 2rdnn 3- (13 QYT QXWIBEhy ) A perazin-Z-one;
(R-4-] g Can ho- 4> é §I§ - (e 'hoxv“rre??@l ) pi perazi n- 2- one;
(R) - 4- [ ( Rp- Geregriumel- #r¢ysch- (i sopr opoxynet hyl)\pi per azi n- 2- one;
(R 4-[(R) - 3raptogsdeidnt. 51 (cyplapaniyhoxymetiyl) pi peragin- 2-
one;
Example 1 0.3 mg/kg
A compound prepared
in Preparation 3.29 £ 0.21 8.71
Example 1 3 mg/kg
Rimonabant 3 mg/kg 2.11 + 0.31x 41.5
#P>0.05 vs. HF-DIO control group
<Table 17> Effects of a compound prepared in Preparation
Example 1 and rimonabant on fat mass reduction
5 [Table 171
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 by
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 compocund prepared in
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4-[ (R)-3-am no-4-(2, 4, 5-

o ophenyl)butanoyl] 3- [(dlethylanino)nethyl]piperazin-2- one;
4-[ (R)-3-am no-4-(2, 4, 5- 15tr|fluorophenylpé m@09%005970
met hyl am no) et hyl ] pi per azi n- 2- one; g§

(R -3-am no-4-(2, 4, 5-

rophenyl)butanoyl] 3- (nor phol i nonet hyl ) pi per azi n-2-one; and

-4-[(R)-3-am no-4-(2, 4, 5-

oot o ey el (b A

t he 25phaLmaceut| cal %y acce tabl e salt is selected fromt oun,
ra on

PCT/ KR20G9/ ~898878" cBhisiZstTHE ot acet COVReT Y BERRENE ujr?om% ACT
benzoi c gplcawhorf%gfﬁg' gg%g&ma%ﬁ lga 9&&%@&&!&%3@&%@ acigl,

fumaric gI uconitc am ¢ acl omc a

hydr ochl Q[{’gl aC| Egﬁ%?%gnlb u?%i ds | agki c5laC2‘od P@é};@é&l%'lgrc 5TH@ ic

acid, man aC|d ane onic acid, muci'c acid, nitr acl d

panmgj ¢ acalogitgggtgff@ysc watkdepRbesphori c acid, succinic acid,
sul furic acid, tartaric acid, p-toluene sul fonic aci d, and adi pi c

acid. 10(d ai mbhsequent1ylne CoOURO&itdtar accor di NgAA Lt Bl m dfficacy
wherein the corrpoung represent ed by the followng Fornmula 1, the

phar maceuticgakbyeecepgirabke sat t at hetgedund h@rbysdf@de irhepeepar#ridrhe
solvate thereof is a D peptidyl Peptidase-1V (DPP-1V)
Example 1 and a cannabinoid receptor-1 antagonist were observed

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

10
<Formulation Example> Preparation of a pharmaceutical
preparation |
<1-1> Preparation of powder
A mixed composition of a compound prepared in
15 Preparation Example 1 and metformin 2 g
Lactose lg
The zbove ingredients are mixed and filled in an airtight
pouch to prepare a powder formulaticn.
20 <1-2> Preparation of tablet formulation
2 mixed composition o©f a compound prepared in
Preparation Example 1 and metformin 100 mg
Cornstarch 100 mg
Lactose 100 mg
25 Magnesium stearate 2 mg
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15inhibitor. [C aimb5] The conposition according to claim
1, wherein the other antidiabetic or antiobesity agents are selected
from the group 20consi sting of Bi guanides,insuli W

secr et agogues, a- gl ucosi dase i nhi bitors, and cannral?) ?29959?“
antagoni sts. [Claim6] 25The conposition according to claiml,
wherein the other PCT/KR2009/ 005970 anti di abetic or anti obesi ty

agents are Biguanides. [Caim7] The conposition
according to claim6, wherein the 5Bi guani de i mat{orgin, buform n

or phenfornin. ?‘@I afrgg inoredigpgs cotposi't 'S r dPRY tBa itech,
wherein the ar maceuti cal conn 05| :Ll on co lses Jg (ﬁ; ggo
representaé:(?ogelli% Srﬁulﬁorive& rrféfgﬁfaF ]r?ri‘/ LELRPY abPe PEgPRTE 2

t her eof e at aratlo of 9:1 to 1:3 based on
respecti 3@%&%@ fgr 2‘%1% ereof. [Caim9] 15The conposition according

to claim®6, V\/nereln t he

5 <1-3> Preparation of capsule formulation

A mixed composition of a compound prepared in

Preparation Example 1 and metformin 100 mg
Cornstarch 100 mg
Lactose 100 mg

10 Magnesium stearate 2 mg

The above ingredients were mixed, and then sealed in a
gelatin capsule according to a conventional preparation method

to prepare a capsule formulaticn.

15 <1-4> Preparation of injection sclution
A mixed composition o©¢f a compound prepared in
Preparation Example 1 and metformin 10 pug/mé
Diluted hydrochloric acid BP added until reaching pH 3.5
Sodium chloride BP for injection Max. 1 md
20 After dissolving 7 a—aminosteroid derivative of Formula 1
in sodium chloride BP for injection having a proper volume, pH
of the formed solution was adjusfed to pH 3.5 with diluted
hydrochleoric acid BP. The volume of the solution was controlled
with sodium chloride BP for injection, and then sufficiently

25 mixed. After filling the solution into a 5 m Type I ample made
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pharmaceutical conposition conprises the conpound represented by
Forrmula 1 or phaLmaceutically acceptable salt thereof and the

Bi guanide at a ratio of 1:1 based on respective Elﬁéq V%/bﬁl’sgejf(}

20 [d ai m 10] The conposition according to claim erein

t he pharnmaceutical conposition conprises 16.7 to 450 parts by weight
of the Biguanide based on 1 part by weight of the 25conpound 1
represented by Formula 1. PCT/KR2009/ 005970 [C ai m 11] The

conposition according to claim1, erein the other anti.di abetic or
ot obesith THgBNPErae dlasir: AreeHEPle St SSSLPM S els tnre pier
conposition_according.tq,claim.11, wherein the insulin sensitizer S
a t hi azolF&H- cﬁao‘%e (?%Z%)hest?rﬁpcjﬁjr ! 0[8665?2%&%? tol: moﬁ%etthan ¥
conposi tian accordin cl,aim 11, wherein the insulin sensitizer.is
sel ect ed mﬁnb’%me?hea%r g&é%oﬁgi st ngaugfgcﬁiagﬁl i ©azBhEP2LY gI3Tt azbheston
rosiglitazgne, pioglitazone, and englitazone. 15 [C ai m 14]

5
Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
10 from the scope and spirit of the invention as disclosed in the

accompanying claims.
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The conposition according to claim1l, wherein the pharmaceuti cal
conposition conprises 0.01 to 0.4 parts by weight of the insulin
sensitizer based on 1 part by weight of the 20co by
Formula 1. [C ai m 15] The conposition accor |ngcﬁgm@$299§?qo
wherein the other antidiabetic or antiobesity agents are insulin
secretagogues. 25 PCT1KR20091005970 [C ai m 16] The
conposition according to claim15, wherein the insulin secretagogue
is select?gbéﬁ§ﬁ1the group consi sting of glybenclam de (gl yburide),
gl i pi zi de azide, glinepiride,

5to|azanlg§%tolgﬂtanlde acet ohexam de, car but am de,

chl or prop I"i bor nuri de, glqu|done glisentide,

l'i sol d I o) I d
gl i solam de, gl fpsoxgpLAifadilyele gf%k e 80} depndd! LREOLAIR, and

repagl i ni de, and ate alm conposition

accord'n&rbgtﬁéﬁtn1é§ Aer i dy tQﬁ'pQﬁk%§%§Ut'E@ﬁ fﬂgﬁﬁf'tdémqactlve

conprises 0.2 to 3.2 parts by weight of the |nsuI|n secr et agogue
based onlﬁg@aaie@MSMelght of the compound represented by Fornula 1.
15 [C ai m 18]

(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, O
N/A\W
F (KH,NH
X 0

(where, X is OR*, SR!, or NR'R?, wherein R' and R? are
independently a C;~Cs lower alkyl, or R' and R® of NR'R® may form
15 a S-membered to 7-membered ring containing a hetero element of
0)
[Claim 2]
The composition according to «c¢laim 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-
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The conposition according to claim1, wherein the other antidiabetic
O antiobesity inhibitors. agents are al pha-glucosidase [Caim 19]

The conposition according to claim 18, wherein teCEHKRAMPNINESITO

inhibitor is selected fromthe group consisting of acarbose,
vogl i bose, emglitate, and mglitol. 25 PCT/KR2009/005970 [C aim
20] The conposition according to claim18, wherein the

phar maceuti cal conposition conprises 0.03 to 0.18 parts by wei ght of

Lo P AR D P25 ko b L

conmpound T éprese
conposi tion ac%ﬂrding to claiml1, mherein(gpg4gghgn{gg&hgba@egéfﬁ;y;

antiobesity agents are cannabi noid receptor-1 10antagoni sts.
trifluerophenyl)butanoyl] -3- (t~butoxymethyl)piperazin-2-one;

3) (R)—4~[ (R)-3-aminc-4-(2,4, 5-

5 trifluorophenyl)butanoyl] -3~ {methoxymethyl)piperazin-2-one;

4) ' (R} -4-[(R) ~3~amino-4-(2,4,5-
trifluorophenyl)butancyl]-3-(isopropoxymethyl)piperazin-2-one;

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

10 one;‘

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

7) (R)-4-[ {(R}-3-amino—-4-(2,4,5-

15 trifluorophenyl)butanoyl] -3~
[ {ethylmethylamine)methyl]piperazin-2-one;

8) (R)=4-[ (R)=-3-aminoc-4-(2,4, 5-
trifluorophenyl)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 c¢laim 1, wherein the

25 pharmaceutically acceptable salt 1is selected from the group
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[Caim22] The conposition according to claim?21l, wherein
the cannabinoid receptor-1 antagonist is selected fromthe group

15consi sting of Ri nobnabant, O enabant, I binabant, ]§i¢?6ﬁ§7
[ C ai m 23] Theconpositionaccordingtoclainﬂl,mherg?ﬁ$ﬁg p arna92§319m

conposition conprises 1 to 10 parts by weight of 20 the cannabinoid
receptor-1 antagoni st based on of the conpound represented by Formul a
1. 1 part by weight [d aim 24] Theconposi ti onaccor di ngt ocl ai m

1’Wherelrhéﬂg§sting of acetic acid, benzenesulfonic acid, benzoic acid,

camphorsulfonic acid, citric acid, ethanesulfonic acid, fumaric
acid, gluconic acid, glutamic acid, hydrobromic acid,
hydrochleoric acid, isethionic acid, lactic acid, maleic acid,
5 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, and adipic acid.

10 [Claim 4]

The composition according to «claim 1, wherein the
compound represented by the following Formula 1, the
pharmaceutically acceptable salt thereof, the hydrate thereof,
or the solvate thereof is a Dipeptidyl Peptidase-IV (DPP-I1IV)

15 inhibitor.

[claim 5]

The composition according to claim 1, wherein the other
antidiabetic or antiobesity agents are selected from the group
20 consisting o©f Biguanides, insulin sensitizers, insulin

secretagogues, a-glucosidase inhibitors, and cannabinoid

receptor-1 antagonists.

[claim 6]

25 The composition according to claim 1, wherein the other
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25 compoundr epr esent edbyt hef ol | owi ng Formul al, the PCT1KR20091005970
pharmaceutically acceptable salt thereof, the hydrate thereof, or the
solvate thereof, and the other antidi abetic or rpcqqmwygo'597@e
pre-m xed for formul ation or separately fornulated. [Caim 2

The conposition according to claim1, wherein the pharmaceuti cal
conposition is fornmulated to be oral I_y adm ni st er ed.

antidiabetic or antiobesity agents are Biguanides.

[claim 7]

The composition according to <claim 6, wherein the

5 Biguanide is metformin, buformin, or phenformin.

[claim 8]

The composition according to <c¢laim 6, wherein the
pharmaceutical composition comprises the compound represented by

10 Formula 1 or pharmaceutically acceptable salt thereof and the
Biguanide at a ratio of 9:1 to 1:3 based on respective EDs

values thereof.

[claim 9]

15 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 ratic of 1:1 based on respective ED3 values

thereof.
20
[Claim 10]

The composition according to claim 6, wherein the
pharmaceutical composition comprises 16.7 to 450 parts by
weight of the Biguanide based on 1 part by weight of the

25 compound 1 represented by Formula 1.
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[Claim 11]

The composition according to claim 1, wherein the other

antidiabetic or antiobesity agents are insulin sensitizers.

[Claim 12]

The composition according to «c¢laim 11, wherein the

insulin sensitizer has & thiazolidin-dione (TZD) structure.

[claim 13]

The ceomposition according to claim 11, wherein the
insulin sensitizer 1is selected from the group consisting of
troglitazone, ciglitazone, rosiglitazone, pioglitazone, and

englitazone.

[claim 14]

The composition according to <¢laim 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 Formuia 1.

[c1zaim 15]

The composition according to claim 1, wherein the other

antidiabetic or antiocbesity agents are insulin secretagogues.
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[claim 16]

The composition according to ¢laim 15, wherein the
insulin secretagogue is selected from the group consisting of

glybenclamide (glyburide), glipizide, gliclazide, glimepiride,

tolazamide, tolbutamide, acetohexamide, carbutamide,
chlorpropamide, glibornuride, gliguidone, glisentide,
glisclamide, 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 bhased on 1 part by weight of the

compound represented by Formula 1.

[Claim 18]

The compesition according to claim 1, wherein the other
antidiabetic or antiobesity agents are alpha-glucosidase

inhibitors.

[claim 19]

The compcosition according to claim 18, wherein the alpha-
glucosidase inhibitor is selected from the group consisting of

acarbose, voglibose, emiglitate, and miglitol.
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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.

[clzaim 21]

The composition according to claim 1, wherein the other
antidiabetic or antiobesity agents are cannabinoid receptor-1

antagenists.

[claim 22]

The composition accerding to claim 21, wherein the
cannabinoid receptor-l antagonist 1is selected from the group

consisting of Rimonabant, Otenabant, Ibinabant, and Surinabant.

[claim 23]

The composition according to c¢laim 21, wherein the
pharmaceutical composition comprises 1 te 10 parts by weight of
the cannabinoid receptor-1 antagonist based on 1 part by weight

of the compound represented by Formula 1.

[cilaim 24]

The composition according to claim 1, wherein the

compound represented by the <following Formula 1, the

g1
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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 1is formulated to be orally

administered.
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