WO 2008/ 114807PCT/ JP2008/ 055028 DESCRI PTI ON WEEKLY ADM :\I;\I\S/‘éﬁirloil\guz
DI PEPTI DYL PEPTI DASE | NHI BI TORS TECHNI CAL FI ELD OF THE | N S
conpoundswendosphasomaceut i cai conposi tions used tod! nhi P'ﬂ)g)T/fJogIerP?sdase 'V as
. o :
invention relates to the nethod of adm nistering dipep O \Jase LV
reat ment net hods based on such administration. GROUI
\IAeNl\/:El\r?'ISOt\I (DESCRI PTI ON OF RELATED ART) 10 [00021 Di peptidyl Peptidase H]/at
(1'uBMB Enzynme Nonencl ature EC. 3. 4. 14. 5)b|s a tépe I merert);agfe ﬁ;(r)r;[sgl n
red tointhe literature a wide a va
Pﬁil 33.62 rg:leaz DP4, DAP-1V, FABSC Raasiﬁeé. ne deaninase conpl exing protein

2, aden %ﬂMﬁm@Mmmmrﬁ@ﬁI&ﬂ %se %%ORS

| ami nop
anm nopept i dase 1V; .0 di pepti dy t
napht hyl ami dase; pos% Er"@%cﬁ‘é‘ EII%@& %IT%Wﬂmse I V; |ynphocyte

ant i géA0BL26; Tgeywpentebn GR11Qe sdiReRtid tgyogp K g sealt, Al yovl g‘é;f" i ne

| i ne am nopepti dase
2 nosanphaaaE %e@%%%aksm@aanwmmn@ mﬂmr%lyllcnmﬁlotl |
di pep@ludypanrdjnbpppbtdaége divpepli ghyh+pe de_h d %aﬁlg}:é%gl)é X)&ﬁ y

no tidas di tidyl am nopept i ase =7 _.
:(r:nyl %r?g? ?ﬁ f‘%a%h?%opeptl dase;: T cell tr| ggering nol ecul e Tpl03;

X- PDAP. 25 Di peptl dyl =2antd | o |.1sﬂé q&‘ﬁﬁ}%‘gﬁ to h_e;lei n as "DPP-1V.
[0003],DPP- 1V i s a non-classical Serine PEpt i dase ,
DESCRIPTION OF RELATED ART)

10 [0002] Dipeptidyl Peptldase IV (IUBMB Enzyme Nomenclature
EC.3.4.14.5) is a type II membrane protein that has been
referred to 'in the literature by a wide a variety of names
including DPP4, brP4, DAP-IV, FAPB, adenosine deaminase
complexing protein 2, adenosine deaminase binding protein

15 (ADAbp), dipeptidyl aminopeptidase IV; Xaa—Pro- ~dipeptidyl-
aminopeptidase; Gly—~Pro naphthylamidase; rostproline
dipeptidyl aminopeptidase IV; lymphocyte antigen Cb26;
glycoprotein GP110; dipeptidyl peptidase IV; glycylproline
aminopeptidase; glycylproline aminopeptidase; X-prolyl

20 dipeptidyl aminopeptidase; pep X; leukocyte antigen CD26:
glycylprolyl dipeptidylaminopeptidase, dipeptldyl—peptlde
hydrolase; glycylprolyl aminopeptidase; dipeptidyl-
aminopeptidase IV; DPP IV/CD26; amino acyl-prolyl dipeptidyl
aminopeptidase; T .cell triggering molecule Tp103 X-PDAP.

25 Dipeptidyl Peptidase IV is referred to herein as “DPp- IV “
[0003] DPP-IV is a non- classical, serine amlnodlpeptldase
that removes Xaa-Pro dipeptides from the amino terminus (N-
terminus) of polypeptides and proteins. DPP IV dependent
slow release of dipeptides of the type X- Gly or X-Ser has

30 also been reported for some naturally occurring peptides.
[0004] DPP-IV is constitutively expressed on epithelial and
endothelial cells of a variety of different tissues

(intestine, liver, lung, kidney and placénta), and 1is also
1



t hat renoves Xaa-Pro dipeptides fromthe amno term nus (N-term nus) of

pol ypepti des and proteins. DPP-1V dependent slow rel ease of dipeptides of
the type woGhes/1ansoX- Ser has 30 al so ‘been reported for secE/JRz08/DELSY
occurring peptides. [0004] DPP-1V is constitutively expressed on epithelial
and endothelial cells of a variety of different tissues (intestine, liver,

| ung, kidney and placenta), and is also WO 2008/114807PCT/ JP2008/ 055028
found in body fluids. DPP-1V is al so expressed on circulating T-Iynphocytes

and h en_sho be Synonynous with the cell-surface antigen, CD- 26.
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administration of GLP-1 (7-36) {continuous infusion) in

diabetic patients has been found to be efficacious in this

patient population. Unfortunately, GLP-1 (7-36) is degraded
20 rapidly in viveo and has been shown to have a short half-life

in vivo (tisn=1.5 minutes).

[0007] Based on a study of genetically bred DPP-IV knock

out mice and on in vivo / in vitro studies withyselective

DPP-IV inhibitors, DPP-IV has been shown to be the primary
25 degrading enzyme of GLP-1 (7-36) in vivo. GLP-1 (7-36) is

degraded by DPP-IV efficiently to GLP-1 (8-36), which has

been speculated to act as a physiological antagonist to GLP-

1 (7-36). 1Inhibiting DPP-IV in vivo 1is therefore believed

to be useful for potentiating endogenous levels of GLP-1 (7-
30 36) and attenuating the formation of its antagonist GLP-1

(9-36). Thus, DPP-IV inhibitors are believed to be useful

agents for the prevention, delay of progression, and/or

‘treatment of conditions mediated by DPP-IV, in particular
2
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10 DISCLOSURE OF THE INVENTION

(SUMMARY OF THE INVENTION)

[0009] A method is provided comprising: administering a

weekly dose of between 1 mg/week and 500 mg/week of Compound

I to a patient, optionally between 12.5 mg/week and 400
15 . mg/week of Compound I, optionally between 20 mg/week and 400

mg/week of Compound I, optionally between 20 mg/week and 200

mg/week of Compound I, optionally between 50 mg/week and 400

mg/week of Compound I, and optionally between 100 mg/week

and 400 mg/week of Compound I. In one variation, a weekly
20 dose of 3.125 mg, 12.5 mg, 20 mg, 25 mg, 50 mg, 75 mg, 100

mg, 125 mg, 150 mg, 175 mg, 200 mg, 250 mg, 400 mg or 500mg

of Compound I is administered, optionally a weekly dose of

100 mg, 125 mg, 150 mg, 175 mg, 200 mg, 250 mg or 400 mg of

Compound I is administered.
25 [0010] A method is also provided comprising administering a

weekly dose of more than 250 mg of Compound I, optionally at

least 275 mg of Compound I, optionally at least 300 mg of

Compound I, optionally at least 350 mg of Compound I, and

optionally at least 400 ng of Compound I to a patient. In
30 one variation, the weekly dose of Compound I administered to

the patient is not more than 500 mg. In another variation,

the weekly dose of Compound I administered to the patient is

not more than 400 mg. In still another variation, the
3 .



kl'y dose of nmore than 250 ng of Compound I, optionally at least 275 ngy
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month, optionally for a period of at least 2 months and
optionally for a period of at least 3 months. In one

15 Qariation, administering is performed in the morning and
optiocnally is performed in the morning prior to a first meal
of the day for the patient. -
[0012] Administering may be performed by a wide range of
routes of administration including, but not limited to a

20 route selected from the group consisting of orally,
parenterally, 1ntraper1toneally, 1ntravenously,

, intraarterially, transdermally, sublingually,
1nt;amuscularly, rectally, transbuccally, intranasally,
liposomally, via inhalation, vaginally, intraoccularly, via

25 local delivery, subcutaneously, intraadiposally,
intraarticularly, intraperitoneally and intrathecally. 1In
one particular variation, administering is performed orally.
[0013] A method is also provided for administering Compound
I in combination with one or more antidiabetic or incretin

30 compounds other than Compound I. In one variation, such
combination therapy method is performed where a weekly dose
of between 1 mg/week and 500 mg/week of Compound I,

optionally between 12.5 mg/week and 400 mg/week of Compound
4



| i posonmal |y, via inhalation, vaginally, intraoccularly, via 25 | ocal
del i very, subcutaneously, intraadiposally, intraarticularly,

i ntraperiwonea/iiysoand i ntrathecally. In one particul ar eariJR2i08n55028

adm nistering is perforned orally. [0013] A nmethod is also provided for
adm ni stering Conpound | in conmbination with one or nore 30 conpounds ot her
than Conmpound I. In one variation, such conbination therapy nethod is
performed where a weekly dose of between 1 ng/week and 500 ng/ week of
Compound 1, optionally between 12.5 ng/week and 400 ng/ week of Conpound 4
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200 ng or ound IS mnistered to a patient
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. 1Q,.[ Q014] furtther variation,. such i nati,gn_t her,apy _nethod is
perfggﬁgdnﬁhe?Q g@ﬁegélygdogg oF” Pemgha%%gg%gﬁgﬁgg Eﬁﬁp&%ﬁdmﬁf optionally

at | aast mz75209 alg,Caspomad 200apt ban&lol0y mat olfe &@stnpd@drg dk Conpound 1,
optional.ly at |east 350 of Conmpound 1, .and _qptionally at |east 400 ng 15
of CBRBGIMAE T A@mnPararel 18 SORRAFERT-CM HISH Pica FulPRS! vari ation,

t he weekly atesa cofccpapadrd ok hadthizst eoagodd Me patient is not nore than

500 ..In anot her_variation, the weekly dose  of Conpound | adm nistered to
9ae ggpﬂéﬁt 3 ﬁofuﬁﬁp€rtﬁéﬁl&§6°ﬁg.spﬁ%2695alpﬁt&ﬁﬁtﬁ Y¢&¥i ation, the

weekytaese 1@f JCorRewre adkh-ai St aeelt1to doke Rt el ikhahol5WDEG t han 350
ng. In yet another variation, the meekl% dose of Conpound | admi nistered to
the &t FOMPEhdre oPRaR1230 YngTarkGasst 4for &9 of Compound I,

optionally at least 300 mg of Compound I, optionally at
least 350 mg of Compound I, and optionally at least 400 mg
15 of Compound I is administered to a patient. 1In still a
further variation, the weekly dose of Compound T
" administered to the patient is not more than 500 mg. In
another variation, the weekly dose of Compound I
administered to the patient is not more than 400 mg. In
20 still another variation, the weekly dose of Compound I
administered to the patient is not more than 350 mg. In yet-
another variation, the weekly dose of Compound I
administered to the patient is more than 250 mg and not more
than 500 mg. In a further variation, the weekly dose of
25 Compound I administered to the patient is more than 250 mg
and not more than 400 mg. In other variations, a weekly
dose of 275 mg, 300 mg, 350 mg, 400 mg or 500 mg of
'Compound I is administered to a patient in combination with
one or more antidiabetic compounds other than Compound I.
30 [0015] 1In regard to each of the above embodiments and
variations thereof, Compound I may be administered as a free
base or as a pharmaceutically acceptableAsalt thereof. In

particular variations, Compound I is administered as a HCl1,
5



than 500 ng. In a further variation, the weekly dose of 25 Conpound I

adm nistered to the patient is nore than 250 ng and not nore than 400 ng.

I n ot her wenbetiiasvs, a weekly dose of 275 ng, 300 ng, 3P0OTAG00408028y or 500
ng of Compound | is admnistered to a patient in conbination with one or
nore anti di abetic conpounds other than Conmpound I. 30 [0015] In regard to
each of the above enbodi nents and variations thereof, Conpound |I may be
adm nistered as a free base or as a pharmaceutically acceptabl e salt

thereof. In particular variations, Conpound I is adm nistered as a HCl, 5
et FRSTRSRSsodeRa teuc SIS Yen PERZOA TS| (FoHdSmetHARatRy- Rrandel at e or

benzenasuldanales 3alder@lertamotitide 4:0016]r RhaimeRUti cal conpositions are

also rovided. In one enbodi nent, a pharmaceuti cal cogg osition is provided
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1§ B 1 S GRa Ty St ST o CSMbaINh NS T Sl [y at 20
| eas:torr?gﬂﬁmm mf a@&m&@iﬂid)nla,llqpt}dm@elry 18t0 |n&_ﬁ!3¢ea3<5&rfm 4@‘0 Corrpound |, and
option at_ | east 400 ny ou . In one var| on, the
har AR G CCOMSBEA iton SO Dae Hat: H6d AT B0G ™y of Compound 1. In
anot rméﬁi’élittlldéﬂ, ddied A iRRL 1bnipGals EOASIT inky) qcmw in&HS 20t nore than
400 25 und . In_still anagther variati on the C;)har maceut i cal

conmp¥si t 'co'?ﬁ)plxigse I o an 1350 M9y of 4t anot her

igar |n@3t,| 50 HRE R ARC Ut 50 QA @ RAHh E QNP | ses m)re t han 250 ng and
not nore than 500 ng of Cor(rzgound . In a further variation, the 30

pharlftellt i &1 EHNGS t s @ ARGFE AR 1950 RPTRFHdtCTor e t han 400
g ofs CHARAURG khath ot Reyrard@ld ans .a télelgq@ardweetﬂdﬁalwmw tion
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I, optionally at least 275 mg of Compound I, opticnally at

20 least 300 mg of Compound I, optionally at least 350 mgy §f

' Compound I, and optionally at least 400 mg of Compound I.
In one variation, the pharmaceutical composition comprises
not more than 500 mg of Compound I. In another wvariation,
the pharmaceutical composition comprises not more than 400

25 mg of Compound I. In still another variation, the
pharmaceuticai composition comprises not more than 350 mg of
Compound I. In yet another variation, the pharmaceutical
composition comprises more than 250 mg and not more than 500
mg of Compound I. In a further variation, the

30 pharmaceutical composition comprises more than 250 mg and
not more than 400 mg of Compound I. In other variations,
the pharmaceutical composition comprises 275 mg, 300 mg, 350

mg, 400 mg or 500 mg of Compound I.
6



[0018] In another enbodi nent, a pharmaceutical conposition is provided that
conpri ses Conpound | and one or nore antidiabetic or incretin conpounds

ot her thawmoGosspawsed | in a single dose form |n one var ipatriemos/Gsopound |
is present 5 in the single dose formin a dosage anmount between 1 ny/week
and 500 ng/ week of Conpound |, optionally between 12.5 ng/week and 400

ng/ week of Conpound 1, optlonally bet ween 20 ng/week and 400 ng/ of
Compound |, optlonally bet ween 20 ng/week and 200 ny/ week of Conpound I,
optignall bet ween go 10 no/ week and 400 nggmeek of Conpound. I, and

opt i 6f § b&PWBBAT168 ﬁﬂ?ﬁgéﬁeﬁﬁd 20BAFR @EtbFaébﬁﬁﬁﬁﬁalFlOPn particul ar

variagip@av1aaa phacmaegptisak G@ﬂp@ﬁhﬁlQnaﬁ@”BhéS§§ ﬁo%gS my, 12.5 ng, 20
, , my, 75 ng, 100 ng, 125 ng, 150 ng 175 nmg, 200 ng, 250 ny,
400n@nBFd56§ﬁﬁlf5°6f1@Sﬁﬁ6&ﬂdCPmPOPDG§9PtPﬁIa %ﬁﬁeﬁovgppaéu éninConmpound |

is presentikngbhBe sbegle @ngn&ovakhatﬁoHOS@g aaaant 9& peESehhan 250 ng
of Conpound |, optionally at |east 275 Cg ound I, optionally at

|vastn3bbengingleorpsandorn éﬁtaoﬁaﬁﬁyea@mggnreagtwsso Agmef weslkpound
and gpbi 8pg! Ly /@kckeast c4080Ha0k, CoproYAd1hy b@tﬁeéﬂrﬁaeﬁ variation, the

pharmaceuti cal conmposition conprises not nore ng of Cbnpound . In
anotﬁgfwﬁaklaﬂdOAOOtmg/EﬁaknﬁéeﬁpmﬁaundoﬁpogptLgnaééypbe§@sen02OnDre t han

400 pm /9L foapaungo! mg/“oﬁtbhkpaﬁné” thS%gi@%é%bkpﬂet%Q%npgar”aCGUt'Cal

conp05|t|on conpri.ses nhot nore t n yet another
var|EUVWﬁekthedpﬁéﬂnagéueekabfc@nmpsundoﬁ,coppmoseilynbetWhan 280 ng and

Ceu%ﬁag éogoggmggweeﬁpofngom oh ar fugn?haﬁ géhgiion the

I'ca I On conprrs nbre Yand not nore than
400 hgtwéeﬁbmpcumd/Weeknandheﬁ0vmgVaéebnsf Chmpphadnmceumncal conposition
Co d | WO
2006711586 7HCT! 130067 088025 FOBBS] T RFEQ4P4 L8 ERBRTOPN he above

enbodbmpnt seand. vasi at| ohs. shegeokoregar dbng, phar mgceuti ;g coopositi ons,

Compgund, LMY bgsgresent ;En.the phargacsyhi 2l §88RISLL 8oy

15 of Compound I.
[0019] In anocther variation, Compound I is present in the
single dose form in a dosage amount. of more than 250 mg of
Compouﬁd I, optionally at least 275 mg of Compound I,
optionally at least 300 mg of Compound I, optionally at

20 least 350 mg of Compound I, and optionally at least 400 mg
of Compound I. In a further variation, the pharmaceutical
composition comprises not more than 500 mg of Compound I.
In another variation, the pharmaceuﬁical composition
comprises not more than 400 mg of Compound I. In still

25 . another variation, the pharmaceutical composition comprises
not more than 350 mg of Cecmpound I. In vet ancother
variation, the pharmaceutical composition comprises more
than 250 mg and not more than 500 mg of Compound I. In a
further variation, the pharmaceutical composition comprises

30 more than 250 mg and not more than 400 mg of Compound I. In
other variations, the phafmaceutical composition comprises

275 mg, 300 mg, 350 mg, 400 mg or 500 mg of Compound I.



a free base or as a phainmaceutically acceptable salt 5. thereof. In
particul ar variations, Conpound | is present as a HCl, nethanesul fonate,
succi nat eyohessziaatoe, t ol uenesul fonate, R-(-)nandel ate orCcCarposnghors [ 0021]
Also in regard to each of the above enbodi nents and 10 vari ations thereof
regardi ng pharmaceutical conpositions, the pharmaceutical conposition may
optionally be a single dose formadapted for oral adm nistration,
optionally a solid formul ati on adapted for oral adm nistration, and

opti opabbyja tablet. o psul.e adapted for oral 15 administration. Further,
inregard to each %? ?hgga%%?/% %ﬂbg%? et Ee apfgbediner t rvsnd her eof regar di ng

phar mhtetR FLtars conposdt | vasa rdhey phies FRECHEE £k 1 COSMOSL i on, ry optional l'y
be a s @n@%qmg_%;g lapted for parenteral (subcutaneous, “i'ntravenous,
subdermal or intra a5 <A mhi $1e R ormaoen bhrd bredngo i st | on

sC
f or mA-at3 ofr eRldpreal dorapar it Lfmad cadt dH ' optj.onally a
o okt A P

SUS pefsd ), 4 or i.on adapted for parenteral a ra The
phar maceut i cal r%“oggn%ﬁqzajﬁ TSP &l s rarf esr@ndbd ried easesdmy my ati on

adaptediGlor matdaredn Iiataad,i WhRS ALR22), Al 500 regard to each of the

above. g I s and varjations thereof regardifg phaLmaceuti cal

conposi ﬁ%g‘%sﬂﬁl & E%‘ﬁa(r raceutiedsie ledmp e tiemrammsuie cenpleoyed tt @ #r event or
t r eatComwredintd ans nedi ated by DPP-1V such as di abetes and nore particularly,
type i.gbetes nellitus; diabetic 30 dislipidema; inpaired glucose

t ol er@r?%&a}( I éi)s;o Pp&iS98d I &t ieRghplods traeglabose eflbb@) mer@kahglid ¢ aci dosi s;

kBt ogiagiaappelsi tocregy diarqiahesity: l.i cati ons associated with .
di abgt es 'h%m udi n§ di abet:g% ﬁé&?o%g’tg%??%gggﬁgﬁ c SPEPPR&BAPAY-8 and ki dney

di sease; PRYPERLPHICdERacrRpPadtagnhyper boidbyiaen iydesi a, shygeLchol estereni a,

hypoHbkentarandqpgstpr i y I pidenia; arteriosclerosis;
hype%éggéioﬁ; gzoga%gigpgi% ggcggé%ﬁgggﬁghéoﬁecPBFF@PaééVebraI i nfarction,

5 ce | TepBpLakyornadaptatofpr syallr aa®ini 0028} oFoNhj gat i ons of

ConpeptdohaWM {yh; 0psy e i.di abetic or _incretin conmpounds other than
rrp%alggzg r%v?de egégr§£n?g§%?g%t§g§BEﬁga§°{)°Eﬁﬁancerrent in therapeutic
fe

ﬂ%bg%d | Fanther, t he sagidd abet é£cRl of the above

embodiments and variations thereof regarding pharmaceutical
compositions, the pharmaceutical composition may obtionally
?e a single dose form adapted for parenteral (subcutaneous,
intravenous, subdermal or intramuscular) administration,

20 optionally a solution formulation adapted for parenteral
ad@inistration, and optionally a suspensién formulation
‘adapted for parenteral administration. The pharmaceutical
formulation may also be an extended release formulation
adapted for oral administration.

25 [0022] Also in regard te each of the above embodiments aﬁd
variations thereof regarding pharmaceutical compositions,
the pharmaceutical composition may be employed to prevent or
treat conditions mediated by DPP-IV such as diabetes and
more particularly, type 2 diabetes mellitus; diabetic

30 dislipidemia; impai;ed glucose tolerance (IGT); impaired
fasting plasma glucose (IFG); metabolic acidosis; ketosis;
appetite regulation: obesity; complications associated with

diabetes including diabetic neuropathy, diabetic retinopathy
8



10 incretin conpounds; 2) reduction in side effects of Conpound | and/or
the antidiabetic or incretin conpounds; and 3) reduction in a dose of
Conpound woanek/iassothe anti di abetic or incretin conpoundecTAemos/idssogl y, the
present invention conprises nethods of adm nistering Conpound | in

conmbi nation 15 with one or nore other antidiabetic or incretin conpounds
and pharnmaceutical conpositions conprising Conpound | together with one or
nore other antidiabetic or incretin conpounds. It is noted that several

di fferent, dosage ranges for iglart,i cular antidjabetic arid incretin conpounds
ar e I pricde diiscasi. PSS UYHe%cope of the present

| NV e Ot o 1051 R il g 1 a1t el | 1Rfnithend scl osed ranges
for Conmpound | .in conbination with any of the .osag‘e ranges descri bed
her &197 TRirastiver hamadildsetamiagr 3T asT SHRsodid LYPEF OGP /W t h r espect

to eacdtplqidie ahoveramhodiRas ubi@iiat iQisdhear eofr 4843l ,ng met hods
and pharnmaceutical conpositions conprising one or nore antidi abetic or

Pncreiabrechpaards ot rad miekrhcdmsommddronshe one or nore antidiabetic or

' “WR?G?‘SJ@%&M@%%SP%J@%&&%%SH OR;aY ot Yr gyl i ety of known
antidiabetic and incretin conpounds. In one variation, the one or nore

ant isditalsbtdlretore iare rigtdae toanpeumrgsingse @ tine w diBimdtdmmewid £ Conpound | may

opti%mgl.l l.ect.e r onsj,Sti i.nsulin signaling 9 WO
200 /1138%67%&; ?&%%8%0%8% @%acﬁn%a%; 120%31hzatgo<{%eq£tor%g]ounds i nfluencing a
dysridmdagiead: e peifiecty wib Seomprooduc tlh emd /iars hen ssenigiitabeattiyc enhancers, and
lbnsuil icnre e:LCr{ ec;[oimon uen sa'n(\Q rsr'eo{u% ZLSJn -I;Qle SCI)LQZF Oer ec,rtes abg i oima%eut icf: or
rncretin conpour?(fs dséd im combinat’ion vv!eth npound | y A% 0

opt iDrald Avibectseladtied docamd e gmaye tdonsicgtgangdsf; et €)n tyr osi ne
phosphat ase i nhi bitors, am ne-fructose- 6-phosphat m_.dot r ansf er ase

i nhirgﬁcfluocr%sl,orblld]cc?s o ﬁggsgfﬁ’éﬁpéas}]él &Eiaﬁi@g’rrs ,t%fer L?g{]tci'scgi A% fHosphat ase
i nhiihid@rsin dograenisl0 phesplimdgiase thehididsenrs, iglweaagamn recept or

ant agoni sts, ph hoenaol pyyuvat e carboxyki nase inhi bitors, ruvat e
oy ek s TR i A G S ot DS a6 1 AT o mhi bi t or s

16f gasiy ichempt Wdie recokinass asddiatey Sindddtih reeepherdsagoni sts, GLP-2

recept or _agoni sts,, o o .
and phdarmaceutical compositions comprising Compound I

together with one or more other antidiabetic or incretin
compounds. It is noted that $everai different dosage ranges
for particular antidiabetic aﬂd incretin compounds are

20 provided herein. It is intended for the scope of the
present invention to include drug combinations covering any
of the disclosed ranges for Compound I in combination with
any of the dosage ranges described herein for other
antidiabetic or incretin compounds.

25 [0024] With respect to each of the above embodiments and
variations thereof regarding methods and pharmaceutical
compositions comprising one or more antidiabetic or incretin
compounds other than Compound I, the one or more
antidiabetic or incretin compounds may be selected from any

30 of a variety of known antidiabetic and incretin compounds.
In one variation, the one or more antidiabetic or incretin
compounds used in combination with Compound I may optionally

be selected from the group consisting of insulin signaling
9



15 UCP nodul ators, RXR nodul ators, GSR-3 inhibitors, PEAR nodul ators,
nmetformn, insulin, a2-adrenergic antagonists, deacetyl ases (e.g.,

reser vat rwb,20&8/14807n agoni st, pol yphend s), and Sodi um aeparziesnssgisucose
transport (SGA.T2) inhibitors. 20 [0026] The one or nore antidi abetic or
incretin conmpounds wused in conbination with Conpound | may al so optionally
be selected fromthe group consisting of GSK-3 inhibitors, retinoid X
recept or agonists, Beta- 3[AR agoni sts, UCP nodul ators, antidiabetic

t hi azghigi,ned] gl.itazone 25 type PPAR ganma agoni sts, dual PEAR
garrma/g PPARgg %%gﬁgagﬁlggfSCOQH?PafiﬁbéE‘iﬁgu%ﬁaﬁgum dyaragniagedonpounds and
b|guaﬁFHé§lC[9®2¢P5$hprodacﬁioﬁpr@ngaghglggﬁghg Etgng ggln conmpounds used
in coghynah QN ggcggg?ound | may al so optlona e"3 ?ﬁ?ﬁiolldlnedlones
sel ected from the group COnSPRERAFTSF

(S)- ((@025H|h?ﬂeooﬂe(@hemyfen@ﬁ@%&ia@ékﬁ%bg%zfgg¥%€ n compounds

d d >
%%%H&%Q%&Oégzg%gil Igb%% Bt dp Iag;mﬁW@%éll -m&y hylse dftionally be

t hi az%ﬁhl@h:tl@deﬁerdl’ﬂm@ godd 4 ﬁsf@éﬂyé g%m ohexyl) met hoxy)-

n’tyrosiné
ol B T e i ?gkqﬁdéiﬁfwmwem e
[2 (ammmz?sﬁw%l J.‘hrﬁ ?JQP‘%}%J béﬁeozr}g;p ] t hi azol i di ne- 2, 4- di one,

N lgngylsulfonyl) t hi azolldl ase
bI S{ZiL q{l Hi%ox ’%lqtrﬁ%?zﬂlrl%mmhosmdudédoﬁ&ﬂwﬁlﬁﬂ?ﬁ” Llyco )?eln
?ﬁ] Iél;:[hbd[ﬁll-dggil@éie' gl‘l)g%’.?l%%r% %fi"illzcoal a recrn]e%q:rog'x é%tg%églst%Tz
5-[ 4F %‘f PLpYETader @p@b@@anmmwearmmhb@%y 1bfr11Qrate

t hi age RRedabed hydr oi ndol
leethE&?ﬁpheny%ﬁe%ﬁ& ﬁ%é%gﬁ%ggﬁé ?qE &rSAQCO§lpasp4-

chl orB2pREMPEEY 2nhlbn@pyﬁymr 5a9heﬁ¢|éﬂbtgﬁﬁb)t@hg%gk&ﬁggGZ 4- di one,

5-[ 3at4i¢h heayl RI O
s%ioaggﬁen$ﬁ&ggl?%%&%gthla 0P|gﬁééﬁgqfﬁm(ﬁ%???{%eb%QLOHSagonlsts,
t

2OPYLREPAY) - BRRNDpel bosy ) phesklbMehAybLE tBi-azobpdlne- 2, 4-di one,

- - (hdal2 th
pyrldy?Ie?E§§§ ﬁ%ﬁg? mlnthﬁ??u%ﬁ?az%ﬁ|%ﬁﬁﬁﬁ§?gthannagdhlsts,

f[4- ?%%C%tﬂiﬁ§€$o<6 dernayeﬂvétﬁoﬁ t &1 Fanet hy % %
benz ?ﬂe neég é hen 1 1- nethyl -thia |d|he 2,4- 20 dione,
é Zy | uoro enzy 3 LPRY-§ %@@%@I@I&mspm&tCH$GLiéﬂ-dlone
‘5 ([%@Q&b*ﬁ@ﬂﬁhyl) benzoxazol 5 yl] met hyl | t hi azol i di ne- 2, 4-di one and
o (2 PXthIaZO|IdIn 5-
yl et hy thox?/ N (L4151 F it orha i -drenizyd ) dieny ardrgeuidic! udi ng any

pharqmutlmaidrgbmpirﬂmﬁ:kﬁ@&n&)&hﬁ{Eiomay also optionally be

selected from the group consisting of GSK-3 inhibitors
r
retinoid X receptor agonists, Beta-3 AR agonists, UCP

modulators, antidiabetic thlazolldlnedlones, non- glltazone

25 type PPAR gamma agonists, dual PPAR gamma/PPAR alpha

agonists, antidiabetic vanadium containing compounds and
biguanides

[0027] The one or more antldlabetlc or incretin compounds

used in combination with Compound I may also optionally be

30 thiazolidinediones selected from the group consisting of

(8)-{(3,4-dihydro-2- (phenyl-methyl)-2H-1- -benzopyran-6-

yl)methyl-thiazolidine—z,4—dione, 5~{[4-(3—(5—methyl—2—

phenyl~4—oxazolyl)~l—oxo—propyl)—phenyl]—methyl}—
10



25 [0028] In one variation, the one or nore antidi abetic conmpounds used in
conbi nation with Conpound | includes netformn. In one particular

vari at i onwotzh@/rmego7ormin in this conbi nati on conpri ses ®O®/JB20080F5028
phaLmaceutically acceptable salts thereof. In another particular variation,
30 the metformn in this conbination conprises a nmetformn HC1 salt. In
still, another particular variation, the netformn in this conbination is
adm nistered in a daily dose of between 125 and 2550 ng. |In yet another
variatjion, the 11 WD 2008/ 114807PCT/ JP2008/ 055028 nmetformn in this

conbF R T Oht d e 4TSt ed Il B e TP dbes Sfc Idtsieeh) gt 2550 ng. In
ot hegnaafi phd gy ] 1the It f iR J Ny tdli sh e Ol {ﬂ?@i on- is-adm nistered in an
i mredi ate rel ease or. an extended rel ease fornulation. 5 [0029] In another
var i SRIDh L haietmrey )arn el mafthth latfdt B ottt udleang m i nation with
Conmppangs 1 &y yiore s phomyl o 63 Werd vl t Vefoend ] The one or nore
anti di abetic conpounds "used in corbination W th Conpound | nay al so

Opt i e 3o drbl et ot ed AR £ room 2R rdupl LokE e} g fofa 21 isbixespi d,

gl yburj des it}fﬂsc I de, 16 140e, ropam de, glibornuride,-

t ol %&%%%%T?A’t o} azg%nidg?' 49—?#13%%]?;_?&%%%%%?% d”e)l,p’ gl i gui done, gl yhexam de,
pherfgitiam dehenwl oyt tamale, 5ol 4 nisbi (5 deetdndl R -imeyded~ i ncl udi ng any

oharRERLERLL SSRGS i A6 L Dol 0 anR VAT AR, Lhe e o

i ncl udies- Gl +ptepi v i -tie- c 03t o phires carb wory i @ntbehi e+ ¢ conpounds used in

SPTELTBLLEN D Comound, |y, el e et onally, b, a¢) et ed 20 from the
yl)ethoxy)phenylmethyl)-thiazolidine-2,4-dione, 5-[3~(4-
chloro-phenyl])-2-- propynyl]-5-phenylsulfonyl)thiazolidine~-
2,4-dione, 5~[3—(4—chlo£ophenyl])—— 2-propynyll-5-(4-
fluorophenyl~sulfonyl)thiazolidine-2, 4-dione, 5-{[4-(2-

15 (methyl-2-pyridinyl-amino)—-ethoxy)phenyl]lmethyl}-
thiazolidine-2,4-dione, 5-{[4-(2-(5-ethyl-2-
pyridyl)ethoxy)phenyl]—methyl}—thiazolidine~2,4—dione, 5-
{[4-({3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-
benzopyran—z—yl)methoxy)—phenyl]—methyl)—thiazolidine~2,44

20 dione, 5—[6~(2—fluoro~benzyloxy)—naphthalen;Z—ylmethyl]—
thiazolidine-2, 4~dione, 5-([2~(2-naphthyl)-benzoxazol-5-yl]-
methyl}thiazolidine~2, 4-dione and 5~ (2, 4-dioxothiazolidin-5-
ylmethyl) -2-methoxy-N- (4-trifluoromethyl-benzyl)benzamide,
including any pharmaceutically accéptable salts thereof.

25 {0028] In one variation, the one or more antidiabetic
compounds used in combination with Compound I includes
metformin. In one particular variation, the metformin in
this combination comprises one or more pharmaceutically
acceptablé salts thereof. In another particular variation,

30 the metformin in‘this combination comprises a metformin HCL
salt. In still another particular variation, the metformin
in this combination is administered in a daily dose of

between 125 and 2550 mg. In yet another variation, the
11



im [ t agoni sts, and short-acting

hereof, beta-cell imdazoline receptor antagoni
}nsulin secretagogues. [0032] In another variation, the.ongbﬂxgkﬁw sunds
2008/ 1148906RaR/11R008/ 055028 [ 0035] The ore or ?prﬁaﬁrgmgg onesor ﬁg?e

: . ) ; o
used in conbination with Conpound | may also op

i di i i . 0036] The one or nore

abetic D phenyl al ani ne derivatives [
:Etig:abetic cogpou%ds used in combination w th Conpound :.npéealso
optionally be selected fromthe group consisting of repaglini

S L A i ni i i har maceuti cal |y acceptabl e
t] i dinateglinide. including any p Lo .
gg|tghF%§?§3?5'ﬁ% %ﬁgsvgfﬁgﬁPSEFOPhésoﬁ@méﬁlﬁﬁﬁéednnmdaaUahug conmpounds

admi nif§eer ef brtwerhi ravti endwksboCagpound bt&%g}?%%g%%gﬁﬁggiggggi?ﬁ cal ci um

: 37] .The one or nore antidia .
igkéiﬁﬁgﬁggﬁﬁpg gC%%ﬁ8uﬁ8 TRayiarsésopeindnakkyrbd mneaﬁrdnnggtic cormounds
aIphai@madéstdaselbabbbkaQQ-ek@@ﬁé&dT?élQQQFOEOQR%?Sﬁnt' la

se y d from
i i ' i th Conpound | may al'so optionaffy be selecte
?hedgFgaééégﬁggggg%tggFmgéaiﬁng?fvb@?i@nseoanmoneghntmgiaﬁ@g%ﬁglggeag¥
ot abet | oaces! d iiﬁ%%%?é?erggé?%ﬁg%o ?ﬁ;?#% uathoﬁ%npound | 20

- - | S . . . . .
?ﬁgfugggﬁ%%ngﬁ%é%ggy Ogg%ﬁr@#r¥%¢tbwé©n, t he voglibose in this conbination

is adidBS! eregeidna @ﬁirhcyréjoéﬁtf&iéﬁeté/\fgncompounds used in
combination with Compound I may also optionally be selected

10 from the group consisting of glisoxepid, glyburide,
glibenclamide, acetohexamide, chloropropamide, glibornuride,
tolbutamide, tolazamide, glipizide,,carbutamide, gligquidone,
glyhexamide, phenbutamide, tolecyclamide, glimepiride and
gliclazide, including any pPharmaceutically acceptable salts

15 thereof. In one variation, the one or more antidiabeti;
compounds administered in combination with Compound I
includes glimepiride.
[0031] The one or more antidiabgtic compounds used in'
combination with Compound I may also optionaliy be selected

20 from the group consisting of incretin hormones or mimics
thereof, beta-cell imidazoline receptor antagonists, and
short-acting insulin Secretagogues.
[0032] In ahother\variation, the one or more antidiabetic
compounds used in combination with Compound I includes

25 insulin.
[0033] The one or more antidiabetic compounds used in
combination with Compound I may also optionally be one or
more GLP-1 agonists including, for example, extendatide.
[0034] The one or more antidiabetic compounds used in

30 combination with Compound I may also optionally be one or
more GLP-2 agonists including, for example, human

recombinant GLP-2.

12



0.1 and 1 ng. 100391 The one or nore antidiabetic conpounds used in

conbi nation with Conpound | nay al so optionally be 25 r03|g||tazone.,ation

i ncl udi ngwaryogphagomaceut i cal |y acceptable salts thereprcwnPﬂmem&mFLate ,
the.rosiglitazone in this conbination conprises a r03|gl!tazozg_nation ith
salt [0040] The one or nore antidiabetic conpounds used in combina

Cormpound | may al so optionally be 30 tesaglitazar, nuragllfaza[hor of
navegl i tazar, including any pharmaceutically acceptable salts er eof .

i di ' ' nmbi nation with
0041] rAlr n [ nore antidiabetjc conmpounds used in co .
[CorrpoL[nO | fra?“g? sO opti SHHIT VP Hel dARD Sges /T8 RRET/IRRD 03! 055028

' €3 11316 IBERHL] f. In
' i Gendvites t i | widi o yawar tdical | HAGGERL &g salts thereo
(F;Ingglllq?{(jraéi lmﬁ i.o§’| | tazone in this cor%)l nation co_rr%r?nseesofa " .
pioglitazoﬁ%ﬂik%}%é§)% T RifotHer . Ardirieatdeon, vatherepi .ogl i t azone |3 gols .
CUoT1 anther var atton. et kA R R B g T 0
' her_.variation e piog )

Zél?r} lnicg’?“gotrlé}ef‘rﬁ%\g’ana i - Hpsenst Thawteed st5 ogrtd of Iy, b[eo&léalecﬂég ?nreraoral .
Pt onal Ly, oMy ae et Giand BoBar Aohs. T SN &Fon, ¢ he.
optionally . conprise netformn and pi g_lta;oné. ; : ,
pi ogl PE&SGHE e hild LodBngarnon phonpricess 108 197 alReptable salts

thereof. In one variation, the one or more antidiabetic
compounds administered in combination with Compound I

10 includes mitiglinide calecium salt hydrate.
[0037] The one or more antidiabetic compounds used in
combination with Compound T may also optionally be one or
more alpha-Glucosidase inhibitors.
[0038] The one or more antidiabetic compounds used in

15 combination with Compound I may also optionally be selected
from the group consisting of acarbose, voglibose and
miglitol, incluaing any pharmaceutically acceptable salts
thereof. In one variation, the one or more antidiabetic
compounds administered in combination with Compound I

20 includes voglibose. In another variation, the voglibose in
this combination is administered in a daily dose of between
0.1 and 1 mg.
[0039] The one or more antidiabetic compounds used in
combination with Compound I may also optionally be

25 rosiglitazone, including any pharmaceutically acceptable
salts thereof. 1In one variation, the rosiglitazone in this
combination comprises a rosiglitazone maleate salt
[0040] The one or more antidiabetic compounds used in
combination with Compound I'may also optionally be

30 tesaglitazar, muraglitazar or naveglitazar, including any
Pharmaceutically acceptable salts thereof.
[0041] The one or more antidiabetic compounds used in

combination with Compound I may also optionally be
' 13



i her variation, the
cally acceptable salts thereof. In anot
B?gér?f:;ghe inythis gonbination conprises a %ﬁ_plogLL}géﬁggmiggéiglt. I n
c 2 . b o
still anowvbenosyiassoati on, the pioglitazone in is 028
i ni i i ' 7.5 and 60 ng. In yet anothe _
adm nistered in a daily dose of  between _ _ i an dai
iati i i tion is admnistered in a y
variation, the pioglitazone in this conbination ] ally
: tion of 20 each of the abo
dose of between 15 and 45 ng. In another varia (
iati imn i tion conprises one or nore
variations, the nmetfoimn in this conbina | Cariation. the
able salts thereof. In one particul ar
ﬁga;g?%ﬁﬁi%%g% ¥%ag%n§ f?%naﬁﬁn%??%%%c%Pﬁ%@$blﬁ1@C&Eﬁtahlé ISn?E?gP:;ed
P ety tben ot b Im“@“g‘i‘é%@éﬁ%ﬁ%%?,oﬁm%ﬁgéf‘g%’% R iari ati on. the
et ween
Imrslt ?orm noin (ﬁn cor%?%%?l%@%%gjaﬁ?ﬁ%ﬁ%? @l $alia. dalh yaniosesnf bet ween

250 afRi-2850omy. th 0o Corpasnd 1n andh Phassmaent j sal ; conposi.tions 30

d to treat a range of " Ui seases. In one
cqnpr nd_ | be use a0
vgrl aétclﬂtl)%glsccorgp%ciysjt%r @@oﬁﬁ%ﬁﬁﬁi qf d?e’fewegﬂ‘rar?m&:emd c&l mPNPoSi

I r type Il diabetes
§%5i Ny Coooein drd ri 5 264 f of pe
g?gg%%bzgn? 14 W0 2008 T 1460) Pt/ SPEORIBEL08 B he patient. In

anot her vé}&}tdt‘?rbﬁs ﬁﬂﬁ%ﬂlsst’fé?ﬁeﬁb lcfjomt)aimdy dirsea thasdmaeeu i1gal  conposi tion

@np I n
formed to treat a pre-diabetic patient.
eelibeticd T on gg;inistering Compound | or a 5 pharnaceutica

ariation,
izthéﬁﬂﬁgger i SYRprans ﬁg‘@ﬁﬁﬁo@mGﬂduabetlc compounds used in

10 combination with Compound I may also optionally comprlse

metformin and pioglitazone. In one variation, the
pioglitazone in this combination comprises one or more
pharmaceutically’acceptable'salts thereof. 1In another
variation, the pioglitazone in this combination comprises a

15 pioglitazone HC1l salt. In still another variation, the
pioglitazone in this comblnatlon is administered in a daily
dose of between 7.5 and 60 mg. In yet another variation,
the pioglitazone in this combination is administered in a
daily dose of between 15 and 45 mg. 1In another variation of

20 each of the above variations, the metformin in this
combination comprises one or more pharmaceutically
acceptable salts thereof. In one particular variation, the
metformin in this combination comprises a metformin HCl salt.
. In another.particular‘variation, the metformin in this

25 combination is administered in a daily dose of between 125
and 2550 mg. In still another variation, the metformin in
this combination is administered in a daily dose of between
250 and 2550 mg.
[0043] Compound I and pharmaceutical compositions

- 30 comprising Compound I may be used to treat a range of

diseases. 1In one variation, administering Compound I or a

pharmaceutical composition comprising Compound I is

performed to treat type I or type II diabetes disease state
14 '



performed to treat an inflammtory bowel disease, Crohn's disease,
chenot her apy-i nduced enteritis, oral mucositis or Shortened Bowel syndrone.
I n yet arwoOiess/masorati on, admi nistering Coapound | or aPpiarmaseishzscal
conposition 10 conprising Conmpound | is perfoinmed to increase engraftnent
efficiency after bone marrow transplantation. In another variation,

adm ni stering Conpound | or a phaLmaceutical conposition conprising
Compound | is perforned to treat a patient suffering fromconditions
nediag%gt%% DPP-1V such as 15 diabetes and nore particularly, type 2

di abet®s Tl IRT UL abldt idP s pragdrmtaon npadmied. sleuciore t ol erance (1 GT);
i npai reohg@sid My d¥ as Ph S e (Jd 04 tahol i c acidosi.s; ketosis;
appetk&g requl ati.on; g%gsity; cgﬁ%ﬁiégFggﬁggﬁégbé?%ﬁgﬁfﬁﬂq91 di abet es

i ncl udi r‘fé’odﬂbcl)& IS REFifsEamesy t 2 rdisdbet inra-etiiatepathypanddd dnay, di sease;
hyper |dtpilde A dnac] Wi ertriglvcerideni hyper chol est ereni a,

hy oRDkﬁgga and'postpﬁg%ﬁ?§?”h§%ggﬁ¥%ﬁ 5%F§E%EFF%$V6§éiéFb§is;

hyper FEISTTGIT S YhiGear goapoisiftdont icompramdinga Quegioamicas 1 ger ebral infarction,

cer ebialr RpeRiexy anrd 25 . i ¢ ndr one. Q044] In addition, Conpound
| and pharmaceuti cal g%nﬁ%?ﬁ?&%ﬁgmgo VigPWElC%ﬁﬁﬁﬁﬁ&'lcﬁﬁ@nbé enpl oyed to

pr evefit- 562 ser e ghegondierpoys imedicatiodnhy rDPRs|, Vosteh masodiiahet gg and more

parti gulb t i tes mellitus; 30 diabetic dyslipidema; inpaired
gl ucose ?gkﬁfgnég%E?Ggy?g?ﬁggrre an??iﬁB°§P§§nﬁa§Pééé§€r(chg; met abol i c

aci dosFBiinistesiisg @ppebihe Cegwl at bRArmaBESkt ¥a1CORRLLGALE QRS associ at ed

Wdh di : iLnel udi ng diabeti c _neuropathy, diabetic retinopathy and
kidneyb§?§%§§8? ﬁ?%BPPgSi eﬁFaP?ﬁgPaH?ﬁgtﬁyﬁ@prﬁagpy@egraénmapt

hyper efiél.eseergm atehyponBleaiacrnd-pRspREARL 2bahyPey,| %BEQE&”&""; -

arterbgﬁgg§$8ﬁ|55 hyger ensi on; nyocardial infarction, angina pectoris,

cerebral “I'nfarctPOf "t8Febray GpEpPERy Anarnetmberkecsynicame. [0045] Also
br ovi desioasetkoh scanppt s sha0coubbLRk 1 dos ese pEoBhal TRgepLLcal  composi Li ons
accor QEQeBQ thgfgresent invention. In one varration, the Ft3 further
conpri 86 sU ring Irom conditions mediated by DPP-IV such as

15 dlabetes and more particularly, type 2 diabetes mellitus;
diabetic dyslipidemia; impaired glucose tolerance (IGT);A
impaired fasting plasma glucose (IFG); metabolic acidosis;
ketosis; appetite regulation; obesity; complications
associated with diabetes including diabetic neuropathy,

20 diabetic retinopathy and kidney disease; hyperlipidemia
including hypertriglyceridemia, hypercholesteremia,
hypoHDLemia and postprandial hyperlipidemia;
arteriosclerosis; hypertension; myocardial infarction,
apgina pectoris, cerebral infarétion, cerebralvapoplexy and

25 metabolic syndrome.

[0044] In addition, Compound I and pharmaceutical
cgmpositions comprising Compound I may be employed to
prevent or treat conditions mediated by DPP-IV such as
diabetes and more particuiarly, type 2 diabetes mellitus;

30 diabetic dyslipidemia; impaired glucose tolerance (IGT);
impaired fasting plasma glucose (IFG); metabolic acidosis:
ketosis; appetite regulation; obesity; complications

associated with diabetes including diabetic neuropathy,
15



10 instructions which conprise one or nore fornms of information selected
fromthe group consisting of indicating a disease state for which the

phar macewocaés/aesoposi tion is to be adm ni stered, storageTiJrioosmnesozson for

t he pharnmaceutical conposition, dosing information and instructions
regarding 15 how to adm ni ster the pharmaceutical conposition. [0046] Al so
provided are articles of manufacture conprising nmultiple doses of

phai maceuti cal conposition according to the present invention. In one
variation, the articles of manufacture further conprise packaging materials
suc b et 0 rintnerrdihy anchdusingy tHesafai prersiosiesidgnishe phar maceuti cal
conpgsi,l r}g'z% ] Lngl C ir}g,l&qgi gggpga ers of the group
consi st%dn(gﬂ}) a dlrs%ésggtggee{'{tlg%nglfé'mm ch t kg{lc%%)rgp%m I's to be admi ni stered,
st orfsgeoH e imtd roh, vt aegd i lo s ol ird#roka 4 nst ructi ons 25 regardi ng
how 1 i he Lfd.on.. [ rdi . the present

i nvegn%%fgr%%lgsﬂt%’ rPFIEi aér#eétlh%jd c ﬁpg%%ﬁagp JgA m n(?'/ts %I?’i ng a weekly dose
6f rmr@Eindare @50rin oferedmpdunichianaripmatdemnbrderapopldey waekl y dose is
admi_ni.st.ered once.per week, 30 [2] the nethod of the above-nentioned [1],
mher@?tflal?%]gl%ese’%ﬁfpod%es'e of Conpound | admi nistered to the patient is at

| eastO @45 il sND 20 486/ RGT g pROGS D5502 8nu ] Blpldedamdihadt weekl y dose

of | east 300JC 4] the net hod 54\,eekl1}/ se of least 350 ng, [5] the
net Hotf WREEY r‘g%asje BEHEAS A0 FHif ot the-Above-RETiToned [1], wherein the
Comuiciwrsh 4 1 &d)m nirs t@fedrd stherpattirentkitss atuofhdhecahewesgrent i oned [ 1],

wherein the Conpound | adm nistered to.the patient |s, at .
10 - instructions which comprise one or more forms of information

selected from the group consisting of indicating a disease
state for which the pharmaceutical composition is to be
adminiétered, storage information for the pharmaceutical
composition, dosing information and instructions regarding

15 how to administer the pharmaceutical composition.
[0046] Also provided are articles of manufacture comprising
multiple doses of pharmaceutical composition according to
the present invention. In one variation, the articles of
manufacture further comprise packaging materials such as a

20 container for housing the multiple doses of the
pharmaceutical composition and or a label indicating one or
more members of the group consisting of a disease state for
which the compound is to be administered, storage
information, dosing information and/or instructions

25 regérding how to administer the composition.

[0047] Accordingly, the present invention relates to

[1] a method comprising: administering a weekly dose of more
than 250 mg of Compound I to a patient wherein the weekly

dose is administered once per week,

30 [2] the method of the above-mentioned [1], wherein the
weekly dose of Compound I administered to the patient is at
least 275 mg,

16



of the above-nentioned [1], wherein the Conpound | adm nistered to the
patient is at 10 [6] the nethod of any one of the above-nentioned [1]-][5],
wher ei n twe 2o@ekhgp7dose of Conpound | adm nistered to tireTpR2008NE50285 NOt
nore than 500 ng, [7] the method of any one of the above-nentioned
[1]-[4], wherein the weekly dose of Conpound | adm nistered to the 15
patient is not nore than 400 ng, [8] the nethod of any one of the
above-nmentioned [1]-{3], wherein the weekly dose of Conpound |I adm ni stered

to t paiien S 220, 19, 9].1ih t of the
abovzgﬁeg{ilonéah 8Em£gre?%Q?% %ﬂt ﬁ? [égée % £ npgﬁgd | adm ni stered
to theebaylénselsfnﬁpmpbhad 25@dmgnaﬂﬂened hor ehehpat580tmjs af10] the
neth % %QS above-nmentioned [1], wherein the weekly dose of Conpound I
adnlnls? t 8% he patient is nore than 250 ng and not nore than 400 ng,
25 [11] the nmethod of any one of the above-nentioned [1]-[10], wherein
Conpééhdthei mebloiinp§t ehedabsva-ferelbasd, [1][1Qpethénn9hhod of any one of

char RRSEL| BAPPyORcoeRPaRTa 1t it e oRaBrER e BaBHEhP TR oE e "ot "t ne

abovéeasntBBneﬂg[l] [10], 5 mhereln Compound | is adnlnlstered as a
succinate salt, [14] a pharnmaceutical conposition fornmulated in a single

dose r o] n o] 15] the
pharﬁ%gegbgc§F£%§§pggr?§§ngg$g?de% o%ggﬁgﬁgrb g %iﬁ? ta%erein the single
dosewéekmycdan|séscampbeadtIZa&mngléﬂenédCbupbhadpttleﬁﬁ6}sthe

phar conposition of the above-nentioned [14], wherein the single
dose F%F gﬁp??Ses at | east 300 ng of Conpound I, [17] the

phal maceuti cal conposition of the above-nmentioned 15 [14], wherein the

B0 ngllé] dbke foethvdonpr asgsoat béathe3560m3~mén€bnpedndln—[5ﬂ18] t he

phar geutical co iti.on' of .t he abo ntloned ein the single
dose” orn1con%r|sgggggtdﬁ%?eo§hgﬁmgaﬁ%g EE? nlSt t?o %EQ] t he
phar patéahtcak sonpaskei dhanf 500emgpove- nentloned [14] wherein the single

dose form conprises not nore than 400 ng of Conpound I,
[7] the method of any‘one of the above-mentioned [1]1-~(4],
wherein the weekly dose of Compound I administered to the

15 patient is not more than 400 mg,

[8] the method of any one of the above-mentioned [1]1-[3],
wherein the weekly dose of Compound I administered to the

patient is not more than 350 mg,

[91 the method of the above-mentioned [1l], wherein the
20 weekly dose of Compound I administered to the patient is

more than 250 mg and not more than 500 mg,

[10] the method of the above-mentioned [l], wherein the
weekly dose of Compound I administered to the patient is

more than 250 mg and not more than 400 mg;

25 [11] the method of any one of the above-mentioned [1]1-[10],

wherein Compound I is administered as a free base,

17



[ 20] the pharnmaceutical conposition of the above-nentioned [14], wherein
the single dose formconprises not nore than 25 350 ng of Conpound I, WO
2008/ 114800RUE/11p008/ 055028 [21] the pharmaceuti cal ceopoBis/oessozd t he
above-nentioned [14], wherein the single dose formconprises nore than 250

ng and not nore than 500 ng of Conpound I, [ 22] the pharnmaceuti cal
conposition of the above-nentioned 5 [14], wherein the single dose form
conprises nore than 250 ng and not nore than 400 ng of Conmpound I, [23]

t he ceutical copposition o n ne of the. aboye-npentjoned [14]-[22],
wherg?%{ g}ﬁ%o‘ﬁ% $9i % p?’%%e?ﬁei#t%@gparﬂl%?‘ﬁ%c%?mnc%rﬁe%okgﬁéué)ﬁ'n as a free
baseyhdfe iR 4¢otyheupdar nes esdih Lol s COrgdSa 4 | Dnpled riadye @inEcHI 1§ he above-

ment i oned %&4‘%-%2 "L wherein Conmpound | is present in the pharnaceuti cal
conpdSTEr bt af) armaceutical ly acceptable salt, [25] the

phar maceuti cal conposition of any one of the above-15 nentioned. [14]-[22],

wher €1 8] Compotchdd | 6f pieg edte | &if tiee pliasveceeht CahedopPsiIdON I1n a
ccihate,salt, 26]_use of Compound | for the panufacture of a

Shar WACEEHF CHPTRTHEOLT | Lo P BIRESHe (1% the  EBVBE et bhed [ 14] -[ 251, 20

[27] a nethod of treating diabetes conprising adm nistering a weekly dose

of nhi4] t haph2b0aceuiof conpatels 1t iaen af gatnkat edvhen ea nsihelaveekl y dose is

adm ni st ered once per, week 28 met hod..of treatjng cancer conprising
adni ?n?%?e%?’ﬁ(& %Owgﬁbn%ﬁ%r%ftl?r%?egﬁi(ﬂéﬁgz%g (F‘@m%?u%%n%bund | to a patient

25 wherein the weekly dose is adm ni stered once per week, [29] a nmethod of
treaflibhy abe ophannecehisbeaersomoegat t somgoadraei sheve gemt iveekd y dose of

”Dre[if?f %ﬁgrQPnQEhgbgﬁﬁgfg dose form comprises at least 275 mg

10 of Compound I,

[16] the pharmaceutical composition of the above-mentioned
{141, wherein the single dose form comprises at least 300 mg

of Compeound I,

[17] the pharmaceutical composition of the above-mentioned
15 [14], wherein the single dose form comprises at least 350 mg

cof Compound I,

[18] the pharmaceutical composition'of the above-mentioned
[14], wherein the single dose form comprises not more than

500 mg of Compound I,

20 [19] the pharmaceutical composition of the above~mentioned
[14], wherein the single dose form comprises not more than

400 mg of Compound I,

[20] the pharmaceutical composition of the above-mentioned
[14], wherein the single dose form comprises not more than

25 350 mg of Compound I,

18



WO 2008/ 114807PCT/ JP2008/ 055028 | to a patient wherein the weekly dose is
adm ni stered once per week, [30] a nmethod of treating H V infection
conpri si yoadesvniwteri ng a weekly dose of nore than 250pag/Jetoogossozund 5 |
to a patient wherein the weekly dose is adm nistered once per week; and the
like. [0048] It is noted in regard to all of the above enbodi ments that the
enbodi nents should be interpreted as 10 being open ended in the sense that
t he net hods may conprise further actions beyond those specified including

t he adgi ni ation of other. pharmaceutically active materials to a patient.
i m g§}£ §E%Ié§§r%?ﬁ%F SR1 sPRBPPFeBLOR hef phag nakbevereaht tonpdsi t i ons,

Kits éhﬂ]érWhere$nothé55ﬂm@yéa@éyéefaEM & ' e e terials
o Pfé?és%%ﬂg E@ﬁ%ﬂ ON OF THE

i ncl udin t he harmpceutjcally active materia
meqﬂﬁﬁg?‘go%f 6%?@“% YUY a2 sCopprynd i hhibition in plasma after a
single oral adm nistration of Conpound | in human. 20 [0050] Figure 2

i |1 ust?22t esh®RPha Mndodi bl ¢d DNc i@ BEEL al £ efna %mwcﬁ ini stration
. ofc Co ﬁndwllleén.lt)u$n. DETAI LED DESCRI PTION OF THE | [ ({nDEFI NI TI ONS)
[30515? 1 eSeTorher W se St Ht e dOThet 3700 | SRR 328 moxs echam 20 t he

specing catd amoiantbed aten St Imdhave @&@pg&#d owi ng meanings for the purposes
of this Application. [0052] "Disease"specifically includesany unhealthy

[23] the pharmaceutical composition of any one of the above-
mentioned [14]1-[22], wherein Compound I is preseht in the

pharmaceutical composition as a free base,

10 [24] the pharmaceutical composition of any one of the above-
mentioned [14]-{22], wherein Compound I is present in tﬁe

pharmaceutical composition in a pPharmaceutically acceptable
salt,

[25] the pharmaceutical composition of any one of the above-
15 mentioned [14]1-122], wherein Compound I is present in the

pharmaceutical composition in a succinate salt,

[26] use of Compound T for the manufacture of a

pharmaceutical compoéition of any one of the above-mentioned
[141-[25],

20 [27] a method of treating diabetes comprising administering
a weekly dose of more than 250 mg of Compound I to a -patient

wherein the weekly dose is administered once per week,

[28] a method of treating cancer comprising administering'a
weekly dose of more than 250 mg of Compound I to a patient.

25 wherein the weekly dose is administered once per week,

[29] a method of treating autoimmune disorders comprising

administering a weekly dose of more than 250 mg of Compound

19



condition of an aninmal or part thereof and includes an unhealthy condition
that may be caused by, or incident to, WD 2008/ 114807PCT/JP2008/ 055028
medi cal owowedseriusvary therapy applied to that ani mal, i PeT/JrPtdogossezsie
effects"” of such therapy. [0053] "Pharmaceutically acceptable” neans that
which is useful in preparing a pharnmaceutical conposition that is 5
generally safe, non-toxic and neither biologically nor otherw se

undesi rabl e and includes that which is acceptable for veterinary use as
wel | hai maceutical use. [0054] "Pharmaceutically acceptable

sal tsﬁstnééan LAt et V\WC??%Jﬁejef? etlb%a"F‘?gdﬁéﬁt‘%‘?%ﬁ |45 adeigtiieredonsf i ned above,
and I®enwedk possess the desired pharnacol ogical activity. Such salts
include, but are not limted to, acid addition salts formed with inorganic

aci dsl 3Ucte as=tiyott ochl tardct ang dT G RIIGNEIL Afifhs, gl uric acid, nitric
aci d, or with organic acids such as acetic

phoric acid d the like;
15 acal'(%&qflrsﬁ rulonr%a%e"’ze?%&%i S e VpitsHice tHEN, 2 Hexshaifc Craiphundhept anoi ¢
aéi d,I dye|zopentisnep et @ el Adse 3G %dlrﬂwi%\ge%e%?io%cg actic acid,
mal onj ¢ acid,, succinic acid,' malic acid, maleic acid, Tumaric acid,

' tartdric "acid, citric acid, benzoic acid, 0- (4- hydr oxybenzoyl ) benzoi ¢ aci d,
20 ci i.c acid, mandelic acid, nethanesul fonic acid, ethanesul fonic acid,
1, 2- eatr}hr@rg&? gﬁ'll?ecni c acid, 2-hydroxyethanesul fOni 0 acid, benzenesul fonic
aci d, R4 | or obenzenesu] f.oni ¢ aci d, 2-napht hal enesul foni c acid,
p-tol[uene ul fioni'® &G dBmpiReRsdl tonké laditd thes above
4- netemplciiogelte] 2nat2itoe! AR renear RAXKLLC KACk i Lycohept oni ¢ aci d,

i 4 -bmat %yl enebi s(3-hydroxy-2-ene- 1-car %oxyl i ¢ achd)y, 3 pA&ny! propi oni c
Qi a PHPGEPRY S08EC: 1acite perseatpabutravethodacindy kampytssul furi

aci dfuglueenterachd, bahhamteoael dpRy @t @%yagphthole agid,
administration of other pharmaceutically active materials %o
a patient. Similarly, unless otherwise specified, the
- Pharmaceutical compositions, kits and articles of
15 manufacture may further include other materials including

other pharmaceutically active materials.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] Figure 1 illustrates DPP IV inhibition in plasma

after a single oral administration of Compound I in human.
20 [0050] Figure 2 illustrates DPP IV inhibition in 'plasma

after a single oral administration of Compound I in human.

DETAILED DESCRIPTION OF THE INVENTION

(DEFINITIONS)

[0051] Unless otherwise stated, the following terms used in
25 the specification and claims shall have the following

meanings for the purposes of this Application.

[0052] "Disease" specifically includes any unhealthy

condition of an animal or part thereof and includes an

unhealthy condition that may be caused by, or incident to,

20



30 salicylic acid, stearic acid, muconic acid and the |like. [0055]
PhaLmaceutically acceptable salts also include, but are not limted to,
base addiwoanossiahgos whi ch may be fornmed when aci di ¢ protPomgPpgssnis ar e
capable of reacting with inorganic or organi c bases. Acceptable inorganic
bases include, but are not limted to, sodium hydroxi de, sodi um carbonate,
pot assi um hydr oxi de, al um num hydr oxi de and cal ci um hydr oxi de. Accept abl e
organi ¢ bases include, but are not limted to, ethanol am ne,

di et hglré l.ami.ne, triethanol anmi ne, tronetham ne, N-methylglucam ne and the
li ke. %66?&] SISUBT et ARG thareknt 2PPhdbddés Hutmnsaniioat hupea. manmal s
(e. 9. theodsideakFrecabbi bg, sgaht Itgerggﬁ,s_es, sheep, 10 goats, sw ne, deer,
and t %0' %lie) .and non-manmal s (e.g., rds, and the like). [0057]

" Ther apeati cal F’gaéf“%@?it{‘r@aé%’un@ccmbmleﬁatmmnttlmft awh@apoung whi ch,

when adsitaist B eghAde® a1 ndni gal i ' a disease, is sufficient to
ﬁgect such_t r eat rr%%t 15@?0r t%eﬂcﬁ%%%g%i.ggj[Oﬁﬁ]po%%é%eﬁ?atorlstreating"
AnsYGRY &AMy ni §BFSi oROBf textiver apeut ircailtihe ref frepdiog @moupt f, a

conpoubHe 2R8sENGHUEES v ap1 ; event | t he .di sease fromoccurring in
an ani_mal 20 which rra;:fabeepraéléll( ;%%(ge%‘y?% Jfﬁ%tdlw ¢58e Wutrrar-atoke yet

exper L BRcESBET 4R3BY aysSe hes pethbl agyhenasynps onatehogys of yLthe di sease,

(2) inbpbL§ingp i { p,an_aninal _that_ is experi‘encing or displaying
t he pat hol !)gy o?gggr%%%%?%*gﬁyaa%e%%%% YrLbasemerna. sab¥sesting furt her
devel BiphERtane pherpatéot doyl ndi oteSYAHL OB 9| @8¥Ine @' above

. akd)
apel 19 L isease in a nimal that is_experiencing or drlgspl ayi ng
t he patﬁ% (r;%?/g%%ésjynp? o‘?r% o %%ypﬂb‘?n?‘?'l‘éo%?@e%%]e F¢tevityeveSutng t he

pat hotabys abmit rd80 ynpiosatot ogyit 4 DETA LED PESCR PILON, O THE
INVEN%fE%d with inorganic acids such as hydrochloric acid,

. hydrobromic acid, sulfuric acid, nitric acid, phosphoric

|

acid, and the like; or with organic acids such as acetic

15 acid, trifluorocacetic acid, propionic acid, hexanoic acid,
heptanoic acid, cyclopentanepropionic acid, glycolic acid,
pyruvic acid, lactic acid, malonic acid, succinic acid,’
malic acid, maleic acid, Ffumaric acid, tartaric acid, citric
acid, benzoic acid, o~(4—hydroxybenzoyl)benzoic acid,

20 cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid,
p—chlorobepzenesulfonic acid, 2—naphthalenesulfonic'acid,
p-toluenesulfonic acid, camphorsulfonic acid,

25 4—methylbicyclo[2.2.2]oct—Z—ene—l—carboxylic acid,
gluccheptonic acid, 4,4'—methylenebis(3—hydroxy—2~ene—
l-carboxylic acid), 3-phenylpropionic acid, trimethylacetic
acid, tertiary butylacetic acid, lauryl sulfuric acid/
gluconic acid, glutamic acid, hydroxynaphthoic acid,

30 salicylic acid, stearic acid, muconic acid and the like.
[0055] Pharmaceutically acceptable salts also include, but
are not limited to, base addition salts which may be formed

when acidic protons present are capable of reacting with
21



WD 2008/ 114807PCT/ JP2008/ 055028 1.

2-[6-(3-AM NO PI PERI DI N- 1- YL) - 3- METHYL- 2, 4- DI OX0- 3, 4-

DI HYDRO AMoRyo/ vkdol N- 1- YLMETHYLI - 4- FLUORO- BENZONI TRI LE AND/IJELWRESHhIE ONS
THERECF [ 0059] The present invention relates generally to the 5

adm ni stration of

2-[6-(3-Am no- pi peridin-I-yl)-3-nethyl -2, 4-di oxo- 3, 4-di hydr o- 2H pyri m di n-|
-yl met hyl} - 4-fl uoro-benzonitrile (referred to herein as "Conpound |In) whose

strycture i,s provided below. [O 6? I’%ﬁ%{{pl e 1 describes one nmethod for
syntRESHHE COmSSERTLC PPESSs nOCETRRA o tRE SR o8& 5E5r  synt hesi zi ng
Conmpoutichde My th e és e as inkitled b, apprachatsdirioxiore e@fodibmor di nary skil |
.in the_art. As described_in detajl bﬁl ow, Conpound | has |ong acting DPP-1V
i NhiBTHPERR B EQTE S o6 1Y 9Ea d 3 Oy uBe PyoRiistEer@d in i ts free base
f or Maand wRh s iR admicyepirarad otdahe d YaBedf isdlitsie hydiat es and
grodrugs t hat are converted in vivo into the free base 20 form of Conpound

BGe eedmdiigited ite nisthieR ol Raiscopist heme lmdaént i nvention to

admichlislefarCamRauRg k%t HpharEaCapilealhy 1266aRLRbLE Sk derived from
various organic and i nor gani ¢ acids and bases in accordance with procedures

wel Bifgown in the art. As used herein, Conpound 25 | is intended to

encq_ma%zsg saldh 3,5 WO AL £S &@)%tare%r'fgzﬁneiug@@%%qs,un#]s%g)h%gﬁrWi se

speci fi [ 0062] A pharnaceutica acceptable salt o npound |
pr efrerisily comf@rs Fapeevathishar paklokifet catpleperhdzsems sWERp,

18008/,L14807RCTNE2HYANS5028 , §Ormar ed 148 )t g, T 6:PaG,Lardm oL Gonpound 1.
birds, and the like). -
[0057] T"Therapeutically effective amount" means that amount
of a compound which, when administered to an animal for
treating a disease, is sufficient to effect such treatmeﬁt

15 for the disease.

[0058] "Treatment"” or "treating”™ means any administration
of a therapeutically effective amount of a compound and
includes:

(1) preventing the disease from occurring’in an animal

20 which may be predisposed to the disease but does not yet
experience or display the pathology or symptomatology of the
disease,

(2) inhibiting the disease in an animal that is
experiencing or displaying the pathology or symptomatology

25 of the disease (i.e., arresting further development of the
pathology and/or symptomatology), or '

{3) ameliorating the disease in an animal that is
experiencing or displaying the pathology or symptomatology
of the disease (i.e., reversing the pathology and/or

30 symptomatology).

(DETAILED DESCRIPTION OF THE INVENTION)
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Phar maceutically acceptable salts nmay al so confer desirable pharmacokinetic
properties on Conpound | that it did not Previously possess, and may even
posi ti velwoahdszatsorhe 5 phali aacodynanj cs of the conpoumdTaPidosnesemect to
its therapeutic activity in the body. [0063] Particul ar exanpl es of salts,
hydrates and prodrugs of Conpound | include, but are not limted to salt
forms formed by inorganic or organic acids, e.g., hydrohalides 10 such as
hydr ochl ori de, hydrobrom de and hydroi odi de; other mneral acids and their

correspongdi ng salt uch as sulfate, nitrate, phosphate,. etc.; alkyl and
rmnoa?% sn,tjl ?%n(;f_«ﬂ? T HER MR st ot E TH G Perfe UGS, & -and

benzerext irmati: Pyl s NerL -oraaniy 1ACi Ak d hehiz faEaspoRding sal ts
such I\?J?o etate, trifluoroacetate, tartrate, nmleate, "succCinate,
citrate, bésgé;r&é)@%s, REQH ate and ascorbate. Further acid addition salts

| ncl udeodaut ane holeddith ot difks HLRALR AlNALG, A1 NaLe, aspartate,
€,

bi §ul fate, bisulfite, bromde, butyrate, ca ora canphor sul f onat e,

capr yl3E G IER of0 ZeHlfor Goémicate i peyulddperit-anie priopicahstie,

di gl ueqnate,ox$-y dregs .di.nj.t robenzoat e, .dgdecyl sul fate,
fumarate, ga.ol acterate { from mrr%?s’glg%i é’;ﬁ %gglqén&%by&aat%e%iépﬁ&')hept aoat e,
gl ucoRRECTgitEidrat € refleyeecopivoteiratia, alseMicoupoiunat &) hemosyl f at e,

hept aR@at Q.+ HeXaRoaAL e, ;i ppur , 25 hydrochl ori de, hydrobron de,
hydr oi odi de,u 2- hy r(;%y;gteﬁa%g?gl\edf'onat e, 1odide, isethionate, iso-butyrate,

| actate, |actobionate, nalate, nmal onate, mandel ate, netaphosphate,

nmet hanesul f onat e, net hyl benzoat e, anohydrogenphosphat e,

2- napht hal enesul fonate, nicotinate,;)30 nitrate, oxal ate, ol eate, panvpate,
pectinate, persulfate, phenyl acet at’e;N-3- phenyl propi onate, phosphat e,
phosphonat e and pht hal at g4,n

LN
o Uy

[(0060] Example 1 describes one method for synthesizing
Compound I. It is noted that other methods for synthesizing
Compound I may be used as would be appreciated to one of
15 ordinary skill in the art. As described in detail below,
Compound I has long acting DPP-IV inhibitory affects.
[0061] Compound I may be administered in ité free base form
and may also. be administered in the form of salts, hydrates
and prodrugs that are converted in vivo into the free base
20 form of Compound I. For example, it is within the scope of
the present invention to administer Compound I as a
pharmaceutically acceptable salt derived from various
organic and inorganic acids and bases in accordance with
. procedures well known‘in the art. As used herein, Compound
25 I is intended to encompass salts, hydrates and prodrugs of
Compound I unless otherwise specified.
[0062] A pharmaceutically acceptable salt of Compound I

preferably confers improved pharmacokinetic properties as
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WO 2008/ 114807PCTMP2008/ 115528 [0064] In particular variati otns, Compound |
is adm nistered as a HCl, nethanesul fonate, succinate, benzoa(ﬁ;, d |
t ol uenesuvbanesr|a4soR- (- ) mandel ate or bfenzen_esul fgna;let S?IgtLerrsmf)f gf)ﬂr)rpound- |

1 describes the preparation of various sal t _
F;(\grﬁljﬁng TFA, HC1, benzoic, ptoluenesulfonic, succinic, R—(-)Q-Jﬁ%nflel[ b&g}nd
benzenesul fonic acid salts. 2. ADM Nl STRATI ON AND USE OF COWP

i tion relates generally to a nethod 10 conpri sing
lgreri ﬁirc%senjt Im(/ggrpc und. 1 to a patient at a weekly dose of between 1 rrg;vveet
and SOOH% I[\/\}%ek of q’@o%oel?ng’alset §°§“b§tﬁ &empaapd dnal |y ;)et wEen 32480m wee
g/ mw&”@mﬁmdml ot Lol 1y hat aean oG ek Led 50 SAeek of 15

u .__optiona .
gg/rrpmﬁ?ﬁda(}{m,a op ?%S%&ﬁ ¥V HEEREE T S50 myrReerngnd mkwrgfmmf 5 g;fssgorrggggidfilé
do5300, amUnt & Lhat ey e uea eur B It e B " SPT55
u 1

i'g§gg%g%@%,§i}n%§gﬁga %§0%Hﬁ, cPBEPRYNd1 08 thy rebpdony ol 3@ sy, 1t75dn?hat200 20
Y, 2S0ommoouasTgoand. 800, ot gagpound | per weslc It 1s noted that

' ecific ,
:J':”sefs eg%giggpggﬁzﬁf%%aéseéapﬁéﬁmeéushiabLyhgdeeﬁbablaﬁdsglrgdrh?wever, t he

dosagefaaetpbanand ﬁﬁegﬁéepreﬁ£d§gehﬁégiEi%ﬁ%egl%@ygaggsggrﬁg he
formed by inorganiq or organic acids, e.g., hydrohalides

10  such as hydrochloride, hydrobromide and hydroiodide; other
mineral acids and their corresponding salts such as sulfate,'
nitrate, phosphate, etc.; alkyl and monoarylsulfonates such
as ethanesulfonate, toluenesulfonate and benzenesulfonate;
and other organic acids and their corresponding salts such

15 as acetate, trifluorocacetate, tartrate, maleate; succinate,
citrate, benzoate, salicylate and ascorbate. Further acid
addition salts include, but are not limited to: adipate,
alginate, arginate, aspartate, bisulfate, bisulfite, bromide,
butyrate, camphorate, camphorsulfonate, caprylate, chloride,

20 chlorobenzoate, cyclopentanepropionate, digluconate,
dihydrogenphosphate, dinitrobenzoate, dodecylsulfate,
fumarate, galacterate (from mucic acid), galacturonate,
glucoheptaoate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanocate, hexanoate, hippurate,

25 hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, iodide, isethionate, iso-butyrate,
lactate, lactobionate, malate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate,
monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate,

30 nitrate, oxalate, oleate, pamoate, pectinate, ﬁersulfate,
phenylacetate, 3-phenylpropionate, phosphate, phosphonate
and phthalate.
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25 nol ecul ar wei ght of the free base form of Conpound I. [0_06_6]tTh_enpresent
invention also relates generally to a nethod conprising adm nlg %:)I gund I
Conpound woteosaiipsari ent at a weekly dose of nore than 250Tngza03/80 80 u 30,
optional Iy at least 275 ng of Conpound I, optionally at |east IIrrg o
Conmpound |, optionally at |east 350 ng of Conpound I, anddoptl oPaCOy a
| east 400 ng of Conpound I. In one variation, the weekly osE o] rirrglti nd
adm nistered to the patient is not nore than 500 ng. | n another va ,

werd d |
d . 2008/ 11480Q07PCTMP2HVA055028 of qupqyn
ggren' ni st é)raed%t%g pt%%é:lpa T3 Nor EXRANUOF fp. Admististtie ranbt her

i ngddlane stdse RRRHI6h k- cAd g1 red to the patient is not
A e e e Baleed Iﬂiéki:lezgavfgc&(’l y dose of Conmpound | 5

iation
nor e {iakr 1 Ln yet another varia , !
admi nitogt erne%%t o%_t ae_e|15at%i e(nB m@@@@;lﬁ’&n?%eﬁgsmgoml jrr:]nﬁ:ig gfgdS?g trrﬁe
I n aCPapched Var i &tkiaoplet he dspeklipd0$6 o %ﬁg‘%ag%ﬁwa o ES or Lo he

i i 50 and not nore
Qgtw'e%EF’y“' %g@“sﬁp%%na%pn%@ Hg 1896 ngy TFAQOHRY , obeb@8iny pf Conpound 10 |

pecLLLeAl LY. Specir od. Compotind | oy RACHAE BRS Bred in i 1s f1ee base

bl b i I ‘
fsg?%b%b%%égéuzﬁgghfﬁgggﬁp%? ggaccept a%l e salt. However, jthe dofsa?ﬁ aggum Ze
and 2angen;rmsvkﬁ@dohembnuggg%paégnggNéhf mol ecul ar wei ght o e

be adm ni stered by any
base of Conpound |. [0067] Conpoun may
rout éggg%dnﬁ[’ﬁ?SPFﬁﬁﬁﬁ’ﬁ.lPﬁephwncnébateab@elnefemsy bevwgvgLrhbhe met hod of

i § } I dm nistering Conpound | orally. This
Lyperof 20, aml B e Y DLE T RREA STt 75 Badgeiih may he.
ey 1T yattomme sooocdl v omponrdipomiabe a1 stered

t )
?getlﬁia%i%ﬁo@' e%lg%§?rp§%ln¥§§ e"f’%&étl v‘:%])}“‘g?d"?ﬁ%]f A et0 Qg fiee s @tbsage | evel s
spect PRI MErbi repnkona ey peetweek ZMdugByeek and 400 mg/week of

Compound I, optionally between 20mg/week and 200 mg/week of
15  Compound I, optionally between 50 mg/week and 400 mg/week of
Compound I, and optionally between 100 mg/week and 400
mg/week of Compound. Specific dosage amounts that may be
used include, but are not limited to 3.125 mg, 12.5 mg, 20
mg, 25 mg, 50 mg, 75 mg, 100 my, 125 mg, 150 mg, 175 mg, 200
20 mg, 250 mg, 400 ng and 500 mg of Compound I per week. It is
noted that unless otherwise specifically specified, Compound
I may be administered in its free base form or as a
pharmaceutically acceptable salt. However, the dosage
amounts and ranges provided herein are.always based on the
25 molecular weight of the free base form of‘Compound I.
[0066] The present invention also relates generally to a
method comprising administering Compound I to a patient at a
weekly dose of more than 250 mg of Compound I, optionally at
least 275 mg of Compound I, optionally at least 300 mg of
30 Compound I, optionally at least 350 mg of Compound I, and
optionally at least 400 mg of Compound I. In one variation, -
the weekly dose of Compound T administered to the patient is

not more than 500 mg. In another variation, the weekly dose
25



1 Ni i time a week. By being
m ni stered as a single dosage form one W )
:lblsg ?g :gn‘i ni ster Conpound | at the dosage |evels specified hergjn. onl %/er
one tine wenosezkaksoand orally, it is easier for patientspco/Jsmiosesdss ni s

[ [ [ atients
I, thus 30 inproving the conpliance of usage anbng p
EgnE?Eng in vivo inhrEition of DPP-1V activity. [0069] Advantaggoys:giered
Cngpound | is suitable for prolonged continuous use and nmay be adm n

d period of

i 6 WO 2008/ 114807PCTMP2HMAO055028 ext ende

{06 o Aasandhii e L ML horl 7Ry b per o7 ed vhers Compound 1115 d
i Me. o ATH;S E ) eac%g\!:%%kte}(%ﬁqmq V-8 Rotrengueekthydn f or a perio

injstered to a patient _
g?matn ésQag%I- 1 Ji?brﬁﬁgi,lbpﬁricm‘raéﬁ wdolatttod easie %,égq&tipsdodsﬁe?;(%ipnal ly for at 5

i i t'h ion of the:
ot e A R A o H i Ghes It o f b
t nts di . ( _ _
ggm! %}%t erled vatt ampetttiare vuriiaig ddje td@y.wegqgllyor&qgge)/b%?ngpu%# rJFI S

Y i d k where adm ni strati on occu ( t he .
ﬁgrni@r?g&.?g%%reg%?ealog.% gz?fvﬁ??néor%ﬁowel tham S50mmoateend meid imbrsecr et i on

when Hiego 0§l wgos e Tnewelfs rereh vEH0Q g/ %Eg %%%\fﬁﬁ/ g may fbe benefi ci al

, : - e “&Fat9ton in bl ood
PR ok 0 BT e, S L, Ty L o
adni mhst eloedmbcaealﬁhaﬂafébeg]gng;’.mnO\J/Z}ﬁegltgsg?P%E:g%it:{i{??l?y,?azgr%r&g&i bed in detail
Lg?g\%{}gﬁt éﬂ# 22551%5235'58%%5@5& 89t hé06bmar ved56Df pgt O‘fh@bmé@“f%ﬁ' stering
Wonpdund hahasisBehuARAOPLASNEDPRALY 20, act | MoteaPLhet a,5ingie ora
adniQ%ﬁé%%&ggnépégigﬁgagfysSggcified, Compound I may.be

administered in its free base form or as a pharmaceutically
acceptable salt. However, the dosage amounts and ranges
provided herein are based on the molecular weight of the

IS free base form of Compound I.
[0067] Compound I may be administered by any route of
administration. 1In particular embodiments, however, the
method of the present invention is practiced by
administering Compound I orally. This type of

20 administration is advantageous in that it is easy and may be
self—administered'by the patient.
[0068] Compound I may be administered one or more times per
week. An advantage of the present invention, however, is
that Compound I can be effectively administered at the

25 dosage levels specified herein one time per week and may
also be administered as a single dosage form one time a week.
By being able to administer Compound I at the dosage levels
specified herein only one time per week and orally, it is
easier for patients to self-administer Compound I, thus

30 improving the compliance of usage among patients requiring
in vivo inhibition of DPP-TV activity.
[0069] Advantageously, Compoupd T is suitable for prolonged

continuous use and may be administered to patients for an
26



fromthe data shown in Figure 1, by adm nistering Conpound | at the dosage
| evel s specified herein, Conpound | can be effectively used relative to

di sease sweatess/miswre it is desired to reduce plasma DPPPCY/JRDIDSNOFDI8 | N
view of the 25 data presented, it is believed that when at |east 12.5 ng of
Compound | is adm nistered to a patient, the patient's, plasma DPP-1V
activity may be reduced by greater than 10%relative to baseline for a
period of at |east 168 hours follow ng adm nistration; when at |east 50 ng

of Co ggrgsgé 30 |s adminjstered to a patient, the patient's plasma DPP-1V
activity ey~ hReTEadcel BiYyr e Aeroxdinru BB tiad anévieod andpsied i ne for a

- per i aeenforhed edisé rd 68ohesiisd fl | OW o inistration: and when 200 ng or

400 my_of go ound | is WD 2008 1&%%%5‘%5%2%3%% fitered to a
pati et~ t KPR ehtY sl s’ TR YV ot iviggriey ¢ aeduses: by greater

t han md%eH el bt vend 01 Passt ine f i of at, least, 168 hours foll ow ng
agn‘i 2]: stratjon. 5 [0072 Examlé;‘is%fé)g%éx}qﬂ‘ésm a?ptajb%ﬁjtc]a‘fi%?ﬁ Flor '
adnmi Mt i hdnepoumnd, i Insike sty arepmioind 11 t@sk tend he preventi on,

del aysfa PrRores si i, And ty.eat ment of .. .conditions nmedi ated by DPP-1V,
in particul ar diabet eps anojlrp%or({ele%aarsﬁ é’urloaﬁ’ll ;" type 2 diabetes nellitus,
di abet4% %o didvangiatmaus 13 msaimpedirgl Ucass; el elancs 4Gy Jpai red
fastizng, Riasmay gl I % t.abol i.c aci dosis, ketosis, appetite

r egul g?’i'ori obesiltl}fgozcﬁlcf(éi(;El i c Jﬁléjﬁ]?]éé’smﬁoé”tpé’dmﬂ thh if abet es i ncl udi ng
di ab@d vietieoisat Ipe dilaleler metdineapidey adoifdiamrataon howel, di sease,
Ehohn's g . g not her apy-i nduced enteritis, oral mucositis,
Shortgr]egllesgg)v%g’lm g :}g’rlr:ég é“ﬁ&iﬁ%n@?%i@@a%’?“@h’@dc@nmaﬁ ons nedi ated by
DPP- BV ifuleler inscllideschypetonpiter &194eh qasicRkrRendigly rigdem a,

hyperghol esterem a, . hypoHDL_em a and_post prandi al hyperlipi dema;
arte%?lgs&%éﬁigsggfi r‘?\?ﬁéﬁ’eﬁ i BAY 56 RyBeareial itef Heve Gompangidnd pectori s,

cer ebnabyisikarct icdrcuterebral bapepkexy and aetabolic, syndrone. [0073] It
ound I to type I or type Il diabetic

is bghkgggg ﬁh%te adrricni stration of Co _ .

pati ent's fol F6Wehg K MAPnHRSTPEaRARALLEE at | east 30 days will inprove one

by ndpe71] Compound I may be administered to any patient who
would benefit from a course of treatment leading to the
reduction of in vivo DPP~IV activity. ' As described}in
detail below, Figures 1 and 2 illustrate the obsefved effect
that administe;ing Compound I has on human-plasma DfP—IV

20 éctivity after a single oral administration.  As can be seen
from the data shown in Figure 1, by administering Compound I
at the dosage 1eyels specified herein, Compound I can be
effectively used relative to disease states where it is‘
desired to reduce plasma DPP-IV activity. 1In view of the

25 data presented, it is believed that when at least 12.5 mg of
Compound I is administered to a patient, the patient’s
plasma DPP-IV activity may be reduced by greater than 10%
relative to baseline for a period of at least 168 hours
following administration; when at least 50 mg of Compound I

30 is administered to a patient, the patient’s plasma DPP-IV
activity may be reduced by greater than 35% relative to
baseline for a period of at least 168 hours following

administration; and when 200 mg or 400 mg of Compound I is
27



25 cardi ovascul ar nmeasurenents. It is also believed that adm ni stration of

i i i i tidiabetic or incretin
Compound | in conbination with one or nore an . r et
co%oundwbaoasynpwon or type Il diabetic patients foll ova:rg/J_azmrs/nssu"fﬂn
treatment of at |east 30 days will inprove one or nore cardi ovascul ar

i ts that may be inproved
nmeasur enents. 30Exanpl es of cardiac measurenen _
include, but are not limted to a decrease in nean systolic bl ood pressure,

. . . . d a
i e in HDL chol esterol, inprovenent in LDL/HDL ratio an _

?gdhgé{easL tri ¥peride .. WO 2008/ 114807PCTMP2HVA055028 [0074] It is

al so bel T eved that Sdf ?a}HFEFVoﬁthP€5ﬁﬁ@ﬁﬁ@ pliagmeoMPPrati on with one or

. : . ) . i nal
fdfiidglyetiay be ireekeicd b euRds k@ patipents W.th gastrointestina
rﬁ;?aaﬁﬁégn%SAEfg}ders 8i clud?ﬁgB but not be_|lﬁlte§E%9 |_P!annat0{y 5
bomeI%%?seésg, EFofnPE* P§e8§e?tcEéﬁﬁ?héﬁ&p?OuFauéedlgmpaglt|s, oral- o
nmucoskedimgnasdrShavhened Bowel Syndrone) following a nlplnun1treahnent of a
| east %8 9 ys.w |l _inmprove the health of the nucosal |ining of t eI i
gastrélnFeZtiﬁﬁFmPF85t9flﬁﬁF696ﬁéﬁF pppiheahéahthfot the 10 nucosal |ining

. ¢ ) it ed
D, e b I B R 8 BE MY bnbthat Fanthei on
i n e inte , CF _ ,
and/ oP PRGN bhSBs AL ABSBFpDToaresshuns | anddor| DOZBLnedH BLSt of I NG Compound

W Eh Type B o abot oo oes Bl <8 Bet bonhi 1 aF ToBLEF et oFeee 9ty Conpound I
may HEBS VBT LoRERTLc ! bone | B @ irsodtas secl Bit@s, faomeancreatic islets
FHIhediéi@%ﬁ&@%iﬁptfmﬁ@?rggvfiucose tolerance (IGT), impaired

fasting plasma glucose (IFG), metabolic acidosis, ketosis,

appetite regulation, obesity and complications associated

with diabetes including diabetiC'neuropathy, diabetic

retinopathy, inflammatory bowel disease, Crohn’s disease,

15 chemotherapy-induced enteritis, oral mucositis, Shortened
Bowel Syndrome and kidney disease. The conditions‘mediated
by DPP-IV further includes hyperlipidemia such as
hypertriglyceridemia, hyperchoiesteremia, hypoHDLemia and
postprandial hyperlipidemia; arteriosclerosis:; hypertension;

20 myocardial infarction, angina pectoris, cerebral infarction,
cerebral apoplexy and metabolic syndrome.

[0073] It is believed that administration of Compound I to
type I or type II diabetic patients following a minimum
treatment of at least 30 days will improve one or more

25 cardiovascular measurements. It is also believed that
administration of Compound I in combination with one or more
antidiabetic or incretin compounds to type I or type II
diabetic patients following a minimum treatment of at least
30 days will improve one or. more cardiovascular measurements.

30 Examples of cardiac measurements that may be improved
include, but are not limited to a decrease in mean systolic
blood pressure, an increase in HDL cholésterol, improvement

in LDL/HDL ratio and a reduction in triglycerides.
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i i i i i | insulin sensitive 20 _
| oped insulin resistance in peripheral il _
??ggugg/organs. [0076] Advantageously, adm nistering Cbnp;unﬂmgdggggziggt
per week,weatodsha4sdosage | evel s sp¢C|L|Fq he&elﬂagagdﬁgﬁrgtgring o oung |
[ who are prediabetic. It is believe
Pﬁt;eggfient who Ps 25 predi abetic serves to Qelgr dgvg:gggggtdgge;gpfiggs
. : LT 00
i s in that patient. Sustained increase in ( . .
’g;ﬁgfé:tio i slet Punction and inpairs insulin secretion. By inproving

I OGP and, ' dynanics in beta cells, the cells
cycliro | emel 55 ands 4 e cal.ci um S | i | ner abl e
aZtiv te genes repalrlng(%%L&gﬁgﬁgﬁﬁbéi CBriorRntan @l Gomepdess vu

to gl éH%é“@&ﬁﬂﬁﬁ%@n[Wﬂfﬁﬂoﬂkﬂﬁﬁﬂmﬁﬁﬁigﬂiﬂaygggﬂh lOfNE%éJJE%PEB MSEF, at

dasaqas; | fjed herein is expected to have a rang
5888/11480%%%%%%2@%&%%%&%@“Hggbég??%ﬁ%%ﬁﬁﬁﬁﬁiﬂ%%ﬂlnﬂﬁamMaﬁ$r@ag;;oé r25e|s
o Moy B e et P on. Sonper o

idd i.n_reduces,t he pati h )
a??ﬁ&%?ggégggﬁ%%ﬁfoﬁgog'cﬁ §1§&8er5€as €hsmok hegery-dmdiualechl 0od gl ucose

- htai . [0078
| eveleRitisalifpd sdi avetli mupatsients ahe BRLM-RLAL QUL gggggggggsgggfs sLecifged

g : | one time per week, at the _ ) ,
oS8, SR SR vl ovsorswpiihe bt o
O ochse. ate maschon tad soeneang cettr LinblRePkl thBles. | The®nechani om by
i : 0ose an :
9'“¢8§§tk8&8t£%%§£§1 grggt. Improvement in the health of the

10 mucosal lining of the gastrointestinal tract may be
demonstrated by, but is not limited to, an increase in the
intestinal surface area, reduced inflammation, and/or
increases in absorption of nutrients.

[0075] Administering Compound I, one time ber week at the

15 dosage levels specified herein, to a patient with type 2
diabetes may also be beneficial. Patients receiving
Compound I may also have a malfunction in insulin secretion
from pancreatic islets rather than patients who have
developed insulin resistance in peripheral insulin sensitive

20 tissues/organs.

[0076] Advantageously, administering Compound I one time
per week, at the dosage levels specified herein may also be
used to treat patients who are prediabetic. It is believed
that administering Compound T in a patient who is

25 prediabetic éerves to delay development of type II diabetes
in that patient. Sustained increase .in blood glucose .
desensitizes pancreatid islet function and impaﬁrs insulin
secretion. By improving cyclic AMP levels and the calcium
dynamics in beta cells, the cells activate genes repairing

30 damaged cell components and are less vulnerable to glucose
toxicity. ;

[0077] Administering Compound I one time per week, at the

dosage levels specified herein is expected to have a range
29



whi ch cells can take up glucose is by facilitated diffusion through
stinmulation of insulin receptor. C peptide and insulin are protein chains

creat ed byothes/aegorvati on and 15 di vi sion of proinsulinpPCaaPraosieisorse
precursor to insulin).C peptide and insulin are created and stored in the
beta cells of, the pancreas.Wen insulin is released into the bl oodstream
equal anounts of C-peptide also are rel eased. This nakes C- peptide useful as

a marker of 20 insulin production. Adm nistering Conpound | according to
t he p%%sggt.inven i,bon is expected to increase the patient's C- peptide

| evel [ 6679 CREnPCSCEFRG E5fB6tRd in orecti nEoperxameieat the dosage

| evel sdspedistieed ngecempousdalrsengXxpegted t.0 e the 25 affect of
decregging the patient's henoglgbin %chfgvg 8 % SEegﬁgrgPﬁaﬁe0.596mhen
conpar 6d°t8 pPEEeBbISEoREFrBLraFedrcest EhdedatieatmenblubtihgCarpaund | .

Fur t heeyeadwhBhSt8hbAGeSORPOHN i r ek at the dosage |evels
sgfcitied herei n Lspalgo expec?éécggghéeg%fﬁg'arggsP Bf J@EEPRESi ng t he 30
pati ent" B°AERBEREHRA ALecfegbhcpyegientts hbaps0d29buben sappaned to

pl acebe ﬁ@mﬁfghnajg@greéiggggg i%ggigent wi th Conmpound |I. Hb-Alc val ues are
knomn[éo be directly proportional tTo the concentration of glucose in the

bl 0od! 28750 26D8P134SDIPTTRPRPMANS5028ne time per week, at the

dosage levels specified herein is also expected to have the
‘affect of increasing the patient’s insulin level or insulin

10 sensitivity. Insulin facilitates entry of glucose intb
muscle, adipose and several other tissues. The mechanism by
which cells can take up glucose is by facilitated diffusion
through stimulation of insulin receptor. C-peptide and -
;nsulin are protein chains Created by the activation and

15 division of proinsulin (an inactive precursor to
insulin). C-peptide and insulin are created and stored in
the beta cells of the pancreas. When insulin is released
into the bloodstream, equal amounts of C-peptide also are
released. This makes C-peptide useful as a marker of

20 . insulin production. Administering Compound I according to
the present invention is expected to increase the patient’s
C-peptide level.
[0079] Administering Compound I one time per week at the
dosage levels specified herein is also expected to have the

25 affect of decreasing the patient’s hemoglobin Alc level by
greater than 0.5% when compared to placebo control after
extended treatment with Compound I. Further, administering
Compound I one time per week at the dosage levels specified
herein is also expected to have the affect of decreasing the

30 patient’s hemoglobin Alc level by greater than 0.2% when
compared to placebo control after extended treatment with
Compound I. Hb-Alc values are known to be directly

proportional to the concentration of glucose in the blood
30



over the life span of the red blood cells. Hb-Alc thus gives an indication
of a patient's blood glucose | evels over the previous |ast 90 days, skewed
to the nowoO w@camto730 days. The observed reduction in tRreTER2G08/DE5038
hemogl obin Ale 5 I evel thus verifies the sustained reduction in the
patient's bl ood glucose |levels as a result of adm nistering Conpound | one
time per day at the dosage | evels specified herein. 3. COVBI NATI ON THERAPY

| NCLUDI NG COMPOUND | [0080] The present invention also relates to the use
of 10, nd,l. .in _conbination with one or nore other anti-diabetic and/or

i ncr et ?%ggg?fﬁo&%g? SBREnBiresh6f refichlePHereansi di Hbekile ehnpounds i ncl ude,

but agévaet ahi ihtiedat@ohnsdl kNpgt 9BAL Y B0, dulators, like protein
tyros i Egﬁg\l\g%ﬁ aﬁ”leng??’?gﬁt B¥8re6- 15

}%Qg Bgosghat aﬁle %P§Pase) I nhi bitors,

phosphat e”am 48t Pan§fér 28 de@EAT s kerkicbiticortdre cunpoundssrinficensjag a
dysr eglhat edsbepatii ecghyeoss P tion: |ike glucose-6-phosphatase
(GBPasge) gng]igbi tors, fruct ose-ll%?gl?& poLiehbKE BLHSGRS: L PATE

bisphodphat a8BE FY3X 65 BPasEh e nandta bred grydogehophos phive b a6 ee 4 GP)

i nhi bbless, g PhHE6880N=$ELCEPL OF agpni sts. 20. and phosphoenol pyruvate -
car boxyki nase ( PEPCK) inhi%?t%?gé pyrd%%t%&%ﬁ%bﬁF%ﬁﬁﬁgs%P%P%%%% T PERK)

i nhi bPTOr’si™e ni&¥ i FP¥ etsi thei dysaymaleerbs (psetl Fegemsidizers); insulin

Secres] mmﬁ@ﬁ%ﬂ’f‘fﬁ&@%ﬂﬂf%@% . al pha- gl ucosi dase inhibitors;
gl ut

inhibjtors of gastric enptying; hctivators, GLP-1 receptor
agoni St VIGLFIE r ecepent abovestson USRseodubaboes, RXR.ardulal org, GSK-3

imhi bidry .0 PPAR modul at . tformn, insulin; and a2- adrenergic
- ant agorﬁt s Conpo%d IC%%W]@ 188ni n¥5tR_r e®TA t houchnarte | easheane ot her

ant i itgbietiabatdimpoand/eirt hietc3f: isi nubhapgauds!y aﬁx%m%gag' & H0gG pat the
AT U S SSRAS SOasno g soen Ly (e Hlre Be
2008p1@ﬁ@djp@$NﬁZ¥Bﬁﬂ55ﬁ28hway‘modulatorsf like protein tyrosine
ph?sphataSe (PTPase) inhibitors, and glutamine-fructose—6-
15 phosphate amidotransferase (GEAT) inhibitors; compounds
influencing a dysregulated hepatic glucose production, like
glucose~6-phosphatase (G6Pase) inhibitors, fructose-~1, 6-
bisphosphatase (F~1, 6-BPase) inhibitors, glycogen
phosphorylase (GP) inhibitors, glucagon receptor antagonists
20 and phosphoenolpyruvate carboxykinase (PEPCK) inhibitors;
pyruvate dehydrogenase kinase (PDHK) inhibitors; 4insulin
sensitivity enhancers (insulin sensitizers); insulinA
secretion enhancers (insulin secretagogues) ; alpha-
glucosidase dinhibitors; inhibitors of gastric emptying;
25 glucokinase activators, GLP—l receptor agonists, - GLP-2
receptor agonists, UCP modulators, RXR modulators, GSK-3
inhibitors, PPAR modulators, metformin, insulin; and dz;
adrenergic.antagonists. Compound I may be administered with
such at least one other antidiabetic compound either
30 simultaneously as a single dose, at the ‘same time as
separate doses, or sequentially (i.e., where one is

administered before or after the other is administered).
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[ 0081] Exanpl es of PTPase inhibitors that nmay be used in conbination with
Compound | include, but are not limted to those disclosed in U S. Patent.
Nos. 605Av8160s/1G4801, 867, and PCT Publication Nos. WO 99CP8BA8$/034028
99158522, WD 5 99/46268, WD 99/ 46267, WO 99/46244, WD 99/ 46237, WD

99/ 46236, and WO 99/ 15529. [0082] Exanples of GFAT inhibitors that may be
used in conbination w th Conpound | include, but are not limted to

those disclosed in Mol. Cell. Endocrinol. 1997, 135(1), 67- 1077 [0083]

. Exanpl @6s P A58 Lhhi bit t hat .be used in conbination with Conpound
| include, T b%gare énsé)t O?i n%g]gliads? olPHi'e;gétaﬁcltésaéa PAYPOR Pubdcdti on Nos.

WO 00 AHeDws t A 981 U0063mandnWOTI8/4Q38%., BiOPSAn P é@&mﬁgghi%%tion No.
Exanpl'és o

15 ER6§2024 i ahet.es 1998, 47, 1630-1636. [0084
F-1, 6- BPa%ed?%%lgiS?or st hat® may 2b&8ntised' 9t cOnbPhaBibn & OWICEEIoUNd |

i ncl Wried RAT arBundtcdtind edidsq t hese odi/3@a%ed R P%/Eﬁ%'&cat L.gn Nos. WO
0@/ 1%)99/546;%/& 9%6617?5%9 %élg 98/ 39344, WD 98/ 39343 and 3427720 [ 0085]
Exanples of GP 1 nh £ 1 Y %%ﬁ@@‘hse‘@oi RS/ &6RBIV nawbon IViER3GpNpound |
i ncl wdedl WutoBIsspst. limted to those disclosed in U S, Patent No.

5, 99%] PCT Publication Nos. WD 99/26659, WO 97/31901, WD 96/39384 and
W96 an x@ﬂ?ﬁﬁ@bnOﬁat%ﬁ@TF%Hﬂhxﬁnﬁqn$ NobatEPmO¥8279 anedd25iFEP 846464,

[ 008 Hordiargyies GfitdH cept agoni.sts that be used in
conbi,nat i on v%n th éorrpoung I Ifﬁcifu%g,élgﬁ%’ar%gtn&rq i gﬁy’f‘bt?qino’%‘é di scl osed

in USSC5artRclgsed 5imeto139Cand - 5 ENrece5401RCT. Rubl i Tas i on, Nes_ WO
99/.07423, WD 98/ 22109, WO 30 98/22108, WO 98/ 21957, WD 97/ 16442 and WO

.98/ 0%@@8 and _those described in Bioorg Med. Chem Lett 1992, 2, 915-918, J.
Med. 'CHEMI 1§98mPdes BE5665258, iahdbdtoBsokhEhent 188952445 ,8694- 8697.

[ 008¢bmbXaBRLes of +PE inhibi:t or s-t hat be used in conmbination with
Conmpound | i ncl ude}:ﬁbutgﬁgﬁggﬁlo PEP 8’tgg¥h8§8 Br§ciléBéderdnto. S. Pat ent

No. 60086, d3zcanaenblin BLG| Publabet£snl1884. 250288799095, 14888] Exanpl es of

PDHKgbnhbbigboL g4t Rat usgd_in conbination with Conpound | include,
but are noltGEI ??ndt Qg tgg?%iﬁggg’dlggﬁ?%%ﬂ FACInt \BYbLERaRLor2NE1999)

b%21EB638024 and Diabetes 1908, 47, 1630-1636.

(0084] Examples of F~l,6—BEase inhibitors that may be used
in combination with Compound I include, but are not limited
to those disclosed in PCT Publication Nos. WO 00/14095, WO
99/47549, WO 98/39344, WO 98/39343 and WO 98/39342.

20 [0085] Examples of GP inhibitors that may be used in
combination with Compound I include, but are not limited to
those disclosed in U.S. Patent No. 5,998,463, pCT
Publication Nos. WO 99/26659, WO 97/31901, WO 96/39384 and

, WO9639385 and European Patent Publication Nos. EP 978279 and

25 EP 846464.

[0086] Examples of glucagon receptor antagonists that may
be used in combination with Compound I include, but ére not
limited to those disclosed in U.S. Patent Nos. 5,880,139 and
5,776,954, PCT Publication Nos. WO 99/01423, WO 98/22109, WO

30 98/22108, WO 98/21957, WO 97/16442 and WO 98/04528 and those

described in Bioorg Med. Chem. Lett 19%2, 2, 915-918, J. Med.

Chem. 1998, 41, 5150-5157, and J. Biol Chem. 1999, 274;
8694-8697.

32



[ 0089] Exanples of insulin sensitivity enhancers that may be used in

conbi nation with Conpound | include, but are not 10 limted to GSK-3

i nhi bi t orwo 20@imd7d X receptor (RXR) agoni sts, Beta-3 ARTagmossiss2s UCP
modul ators, antidiabetic thiazolidinediones (glitazones), non-glitazone
type PPAR gamma agoni sts,- dual PPAR gamma/ PPAR al pha agoni sts, antidi abetic
vanadi um cont ai ni ng conpounds and bi guani des 15 such as netform n. [0090]
Exanpl es of GSK-3 inhibitors include, but are not limted to those

di scl osed in PCT Publication Nos. WD 00/21927 and WO 97/41854. [0091]

Exanpl 98] RERampdidsatedt PHROE vk ibhdio rar ehadt m2@ Harivsed tie t hose

di scl N .S _Pate Nos. 4,981, 784 5,071,773, 5,298,429 and 5, 506, 102
ana peP At ﬁ%ﬁo?"“\?ﬁé@lfjo%s%&c%ﬁ/ 68677~ J Q8T+ <G63/ 11235
W095/ 18R8E, AMBBN/RBR68n and .WPe3e2348b.. [6Q032)], sBrample 1caf. Bata-.3 AR

agoni s{:s.,i ncl u but ar t 25 limted to CL-316, 243 (Lederle
Laborﬁlgaﬁeen‘se)s g%@%’%dsésg’i‘g -osed in U S. Patent No. 5,705,515 and PCT
Publ i détis®n NEscarWDe39/cZ9GTEK WOhIBi32753 A0 38A20R0%,ssWD198/ 09625, WO

97/ 46556 .a%%égp 9%%%]646. 0093] ,Exanpl es of UCP nodul ators include .
agoni STERGFA0dSM Wids Gepps Tuépcd ey aRpite 816 NOEP LiBY St 605 i ncl ude,
but armozet dilsdlieeéd ant eseedi.sehesed sbn (Yiodal) - Byisg et 43l ., Bi ochem

Bi ophys. R%s. Commun., Vol. 235(1) pp. 79-82 (1997). [0094] Exanples of

ant | di@t%‘t% c, FPERR IS fat Py lin 2GR dYoRES angeitEatbads ravncl ude, but
are noe higdd a6 (@mulivhtlicd, di¢hhydm b%h(ﬂpﬁemﬁbﬂﬁ'a{ehy k}f@%‘ L g%@zopyr an- 6-
yI%nEthyL-thlazondlne-2,41dyone (englitazone), 5-{ 4- (3- §; '
me¥ hy Liiseeh o £S8xaz drpibitosge- pespype)dpKe mpickrmethy(RKR )
th'az%i%%ﬁ@%@%1%EQEQ@eA@d%bghﬁgﬁégn%bP modulatoFf, antigﬁﬁgetic

5-1[ 4-(1- net hyl cycl ohexyl ) et hoxy) - phenyl ] met hy t hiaz i'ne-2, 4-di one
(ci gl td2Gedyidinediones (glitazones), non-glitazone type PPAR

o 1 HobRul aoaaaiot, eLoy bRRANSLAEY BYhR Uh3AG! LgRTsds] o one (DRF2189),

antidiabetic vanadium containing compounds and biguanides
15 such as metformin.

[0090] Examples of GSK-3 inhibitors include, but are not
limited to those disclosed in PCT Publication Nos. WO
00/21927 and WO 97/41854.
[0021] Examples of RXR modulators include, but .are not

20 limited to those disclosed in U.S. Patent Nos..4,981,784, ’

. 5,071,773, 5,298,429 and 5,506,102 and PCT Publication Nos.
WO089/05355, W091/06677, W092/05447, W093/11235, W095/18380,
WO94/23068, and WO93/23431.

[0092] Examples of Beta-3 AR agonists include, but are not
25 limited to CL-316,243 (Lederle Laboratories) and those

disclesed in U.S. Patent No. 5,705,515 and PCT Publication

Nos. WO 99/29672, WO 98/32753, WO 98/20005, WO 98/09625, WO

97/46556, and WO 95/37646.

[0093] Examples of UCP modulators include agonists of UCP-1,
30 UCP-2 and UCP-3. Examples of UCP modulators include, but are

not limited to those disclosed in Vidal-Puig et al., Biochem.

Biophys. Res. Commun., Vol. 235(1) pp. 79-82 (1997).
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10 phenyl - 4- oxazol y) - et hoxy) ] benzyl | -t hi azol i di ne- 2, 4-di one (BM 13. 1246),
5- (2- napht hyl sul fonyl) -t hi azol i di ne- 2, 4-di one (AY-31637),

bi sf 4- [ ( 2v0-2disom@s053- t hi azol i di nyl) - net hyl ] phenyl | net hareT¥MBE835028
5-14-[2- (5-net hyl- 2- phenyl- 4- oxazol yl)-2- hydr oxyet hoxy] - benzyl i -
-thiazolidine-2, 4-dione 15 (AD 5075),
5-[4-(1-phenyl-1-cycl opropanecar bonyl am no)- benzyl]-thiazolidine-2, 4-di one
(DN-108) 5-{[4-(2-(2, 3- :

di hydr oi ndol- 1-yf| et hoxy) phenyl net hyl ) -t hi azol i di ne-2, 4- di one,

5- [ 3-[0ASI oFxagmaied Pf- 20t ighigleii ), - $PAR modulating

phen | Dl i 27 4181247 9N 8 Aulad, ( $iat2 Q&N hoRhenykl) - - - .
2-pr§%§%§%§ﬂ§¥%%¥kﬁﬁg%bg e%?TéhF%%ﬁylfthﬁazoligine-2,5idione,5-1[4-(2-(neth
y 1- 2ty ridiniyl3- dmdidydeoh@xypiieemi-estml) 2Hhnilapenizdpyean -4 di one
(rosiglit €) . s2- -:2-(5- et hyl-2- - - - (3= (55—
pyri3gﬂf5%%§§yfgﬁ%ﬁ%%ﬁg%éfh%Vﬁ-pﬁ%&%oﬁ%ﬁ%%iﬁ ﬁiﬁﬁ)dng ég4(aﬁoéﬁitazone;

mar k etegth winderp ey It-riatemmsok YACFOS Bxo-p5of-l ) —phenyl] -methyl} -

(2-flyaro- benzyl oxy) - napht hal en- 2-.yl_net hyl | -t higzoli_di ne- -2, 4-di one
(voc s PR R N b e 1 (Al

met h)djdjfqujjj)ﬁﬁemr@g)ﬂ*@ih@mql?ﬁetwm —&dlﬁgslzidlﬁzﬂréme—(%%ﬂionﬂ%) :
rivoglitazaone -011),,. and 5-(2, 4-di_axot hi azql i.di n- .30 _

5-yl rJﬁ@J)QC-aZZ-Ci(‘PeCeSHo N4 ‘r(i]ﬂl&’&ogr}’gér%}i@%é’ﬁ?%%éﬂ{%ﬁ%ha’el Y KRP297) .

[ 0095]h iRl Es1e0f2 ,nontigind AR 1tgyne FEAR -g@ves -agamat-2-4 ncl ude, but are
not limted to N (2-henzoyl phenyl) - B- r osi_ne, anal_ogues, such as

&- 260ry L Ve @Heemy | (FEPSEY) ]mzﬁﬁ-}ﬁkyﬁ%&lﬁ&lﬂﬁ%%ﬁﬁ%x 102). [0096]
Exanpims-10f . 1dued) ,PEAR 203/ HRRAR 1l fofey 186a iS5 1 iRGIHed®,, duticivee ot
limted to onega.- 5 [(0x0 uinazolinylalkoxylfheny[]alkanoates and anal ogs

t her e 1 HAIDI P iHdsd Federdi56® 197 PEP I CHi)on No. WO 99/ 08501 and
D abet8s,2000 e et 16rfi2 degsad- faz@r- (Jadadyil-azahand -navegl i t azar .

[ 0097] Exanpl es "of anti di abeti c vanadi um contai ni ng 10 conpounds i ncl ude,

but & sty l)imhtheraraidssdi-Rargsdd § mithe a9 “mi1d6-°7% 866, 563.
[13098]xdVvB{§-of)m %i[ﬁﬁ@%&éﬁ%@%&ﬁ%l@%ﬂé&d%&ﬁﬂﬂﬂﬂﬂ salt is marketed

under the trademar ‘
benzyl]l-thiazolidine-~2,4-dione (DN-108) 5-{[4-(2-(2,3-

dihydroindol-1-yl)ethoxy)phenylmethyl)-thiazolidine-2,4-
dione, 5-[3-(4-chloro—phenyl])-2-— propynyl]-5-
phenylsulfonyl)thiazolidine-2,4~dione, 5-[3-(4-

20 chlorophenyl]l)—-- 2-propynyl]-5-~(4-fluorophenyl-
sulfonyl)thiazolidine—Z,4—dione,5—{{4—(2—(methyl—2—
pyridinyl-amino)-ethoxy)phenyllmethyl}-thiazolidine-2,4-

' dione (rosiglitazone), 5-{[4-(2-(5-ethyl—2-
pyridyl)ethoxy)phenyl]-methyl}—fhiazolidine—2,4—dione

25 (pioglitazone; marketed under the trademark ACTOS™), 5-[6-
(2~fluoro-benzyloxy)-naphthalen-2-ylmethyl]-thiazolidine-
2,4~dione (MCC555), 5-([2-(2-naphthyl)-benzoxazol~5-yl]~
methyl}thiazolidine-2, 4-dione (T-174), edaglitazone (BM-13-
1258), rivoglitazone (CS-011), and 5-(2,4-dioxothiazolidin-

30 5-ylmethyl)-2-methoxy-N- (4-trifluoromethyl-~benzyl)benzamide
(KRP297) .

[0095] Examples of non-glitazone type PPAR gamma agonists

include, but are not limited to N-(2-benzoylphenyl)-L-
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[ 0099] Exanples of insulin secretion enhancers include but 15 are not
limted to glucagon receptor antagonists (as descri bed above), sul phonyl
urea deriwatese4sorncreti n hornones or m mcs thereof, espaer@dhisos
gl ucagon-1li ke peptide-1 (G.P-1) or GLP-1 agonists, beta-cell imdazoline
receptor antagonists, and short-acting insulin secretagogues, 20 |ike
anti di abetic phenylacetic acid derivatives, antidiabetic D phenyl al ani ne
derivatives, and mtiglinide and pharmaceutical acceptable salts thereof.
[ 00100] Exampl es of sul phonyl urea derivatives include, but are not limted
to, glimoxew dnaglognes,desua isse d-@62086,0 ,2 5 caddtxahex AHTHS,01)
chl or d-de, i I t ol am.de, tolazam de, glipizide,
car bua?gfm e,rglglleia(ﬂ%il 3%%%&1 yegee%a @g& alerhzgn‘but am de, tol cyclam de;
gl i N0 ade d@hchrgllied adi dealTEHAAR apintde,/ BHAR enghamaden igiisc| azi de,

l'i barnuride, .al.i qui done, .gli.soxepid and glinmepiride can be adm ni stered 30
ign t,%él%#élrc%’t At (HS naor%e l%ﬁri']%&degwur?&‘@tgat'ﬁe trademar ks RASTI NON OECHSTTm
AZ UG UCES B nal A GRONT ki yGRiotBaR 1D Bmk 86 JdRENORMEMa nBRAgRRI ABANTM and

ANARYLTM respectively. . WO 2008/ 114807PCTMP2HVAQ55028 [0101] Exanpl es of
GLP- \J.th il ﬁ?q&ﬁ‘ﬂlﬁ‘@g,thﬁ’lf‘te SEEHIP it €6t § uﬁ’ﬁ&él@tdioélcN@se}ﬂoi n U S

Pat erﬂ9ﬂm015,alﬁ0,Dﬁh23,et@sI@&,O@§_6 3Nd)9, 953-549,; R4BeE+Byhld cation No. WO
91/11457. In particular, G.P-1 agonists include those conpounds |ike 5
GLP- PYFRII P a8 i ch "eTR9ddit@Ze/e car boxy-termi nal amide functionality of

Arg38 002 7di sEheed M tJF Gnt iali abee i37hnReshid eRneh itheGLP-1 (7-36) N1-12
mol ecul e and variants and anal ogs thereof including G.N9-G.P-1 (7-37),
B GLNerEopngs Ancipde abdty e rey8erGlami tepl $p) thoes] gigchosed7i87) and, in

10 patd eulsar pERl no/- 378@d, s¥AL8-GP-1 (7-37), GY8-GP-1(7- 37),
THR8-GP-1 (7-37), GP-1 ('7- 37) and 4-imi dazopropionyl - GLP-1. [0102] One
partil@9°8] e loamgfn  ddrprhydgdmiveniide) and its hydrochloride

salt is marketed under the trademark GLUCOPHAGE™, |

[0099] Examples‘of insulin secretion enhancers include but

15 are not 1limited to glucagon receptor antagonists (as
described above), sulphonyl ufea derivatives, incretin
hormones or mimics . thereof, especially glucagon-like
peptide-1 (GLP-1) or GLP-1 agonists, beta-cell imidazoline
receptor antagonists, and short-acting insulin secretagogues,

20 like antidiabetic ° phenylacetic acid derivatives,
antidiabetic D-phenylalanine derivatives, and mitiglinide
and pharmaceutical acceptable salts therecof.

[00100] Examples of sulphonyl urea derivatives include, but
are not limited to, glisoxepid, glyburide, glibenclamide,

25 acetohexamide, chloropropamide, glibornuride, tolbutamide,
tolazamide, glipizide, carbutamide, gliquidone, glyvhexamide,
phenbutamide, tolcyclamide; glimepiride and gliclazide.
Tolbutamide, glibenclamide, gliclazide, glibornuride,
gliquidone, glisoxepid and glimepiride can be administered

30 in the form that they are marketed under the trademarks
RASTINON HOECHST™, AZUGLUCON™, DIAMICRONT™, GLUBORID™,

GLURENORM™, PRO-DIABAN™ and AMARYL™, respectively.
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[ ' [ [ ' [ [ ket ed under the
Ext endatide, a 39-am no acid peptide am de, which is 15 mar
trademark BYETTAm Exenatide has the enpirical folLmula C184H282N500 62S and
mol- ecul arwoebeiti4sff 4186. 6 Dal tons. The ami no aci d sequentgrioos/ofeenati de

is as foll ows:

H H s-G@y-d u-dy-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-@ n-Met-d u-du-du-Aa-Vv
| - Arg- Leu- Phe-11e-Qd u-Trp-Leu-Lys- 20

isn- Ggy- G y-Pro-Ser-Ser-dy-A a-Pro-Pro-Pro-Ser-NH2 [0103] Exanpl es of

. . . , h
| ucagons eptide- G P-2) or GLP-2 agonists include, but are no _
?i i tg‘g{]‘?# h?ﬁé%@gja‘?%c? sé-‘oPT% AP D1 ektc Nyle 7, 1956,886 rmmd PCT Publ i cati on

] 4934 3/48998p4. e | cul.ar 25 exanpl e
’(;I?Sé Mﬂ@é&%&h&%%éw&u#%m\ma&%- am no 1\3510(%1'(1 %2%(?'3@ m de ( NPS

Phar rrgcjz]u%i %%?2”'15‘% mez §12- $620430ExBAPI Bubdtchbiancybl. i dazohiasg .r ecept or

ant agam spard naladle, dull- g dplsdd Wiaddo dhgse described g PCT

Publ i cati.on No. WD 00/ 78726 and J. armacol . p. . , 278,

82- 8¢ Vo ©00E]1 H480PCHVEIEMEEED 281 GECS oA texami . Qj‘mj_a;l’él iant i di abte;lblce
'ua}c@{c-' i i i i S lini d har maceutjcal ly accep

Py i&lﬁq& Qﬁf 81Gs1 stl%%égg%?égﬁ%%?%g’éf?E @%h%ﬁ%l al ani ne

salts thereof. 0106] Exa

der i RAINELB AfdNed &Lt @8 @10t | nnileeditoanat eghinhde LhgNt rans4-

| soprapmldelaheeds seRnRRY Jhphepyl ! g9ine, EP 196222 -
37), acetyl LYS®-GLP-1 (7-37), LYS'®-GLP-1 (7-37) and, in

10 particular, GLP-1 (7-37)0H, VAL®-GLP-1 (7-37), GLY®-GLP-1(7-
37), THR®*-GLP-1 (7-37), GLP-1 (7-37) and 4-imidazopropionyl-
GLP-1. ‘ ,
[0102] One particular example of a GLP-1 agohist is
Extendatide, a 39-amino acid peptide amide, which is

15 marketed under the trademark BYETTA™. Exenatide has the

empirical formula Cm4anNmﬁkoS and molecular weight of 4186.6

Daltons. The amino acid sequence for Exenatide is as
follows: H—His—Gly-Glu—Gly—Thr—Phe~Thr—Ser—Asp—Leu~Ser-Lys—
Gln~Mét—Glu-Glu—Glu—Ala—Val—Arg—Leu—Phe—Ile—Glu—Trp—Leu—Lys—

20 Asn—Gly—Gly—Pro—Ser—Ser~-Gly—Ala-—Pro—Pro—Pro—Ser—NH2
[0103] Examples of glucagon-like peptide-2 (GLP-2) or GLP-2
agonists include, but are not limited to those disclosed in
U.S. Patent No. 7,056,886 and PCT Publication Nos. WO
00/53208, WO 01/49314 and WO 03/099854. One particular

25 example of a GLP-2 agonist is TEDUGLUTIDE™, a 39%9-amino acid
peptide amide (NPS Pharmaceuticals, Inc.).
[0104] Examples of beta-cell imidazoline receptor
antggonists include, but are not limited to those described
in PCT Publication No. WO 00/78726 and J. Pharmacol. Exp.

30 Ther. 1996; 278; 82-89.
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and EP 526171) and repaglinide ((S)-2-ethoxy-4-(2-[[3-nethy-

.-[2-(1-pi peridinyl)phenyl]butyll-am no]-2- oxoethylibenzoic acid, EP O
147 850 AROa2neh/EBO 207 331 Al). 10Nateglinide is intenaed/Jpmosmnisozede the
particular crystal fornms (polynorphs) disclosed in U S. Patent No.
5,488,510 and European Patent Publication No. EP 0526171 Bl: Repagli ni de
and nateglinide nmay be adm nistered in the formas they are marketed under
the trademarks NOVONORM I o and 15 STARLI XTm respectively. [0107] Exanples

of al c rs de, . but. are. not |[imted to, acarbose,
N-(1, %ﬁygrgé;gzéﬁ%%%% )%/lgll Jac‘fi&%%eﬂ/%gﬁ’]il%%%%‘}c%ﬁﬂct%‘éld

1- de ¥aFivy cla erpdalatnide rml igrodrmaAsarbose 1$ Aedyedideoxy-41-[(15)-

20 (lsah 84 QuenH-trihydroxy- 3-hydroxymet hyl-2- 0y010-
hexenyl am no)mal totri ose. The structure of acarbose can as well be

describétflas Txamsles otefbmwc{:[a]k%&l% @&Qnﬁaﬁa@nne derivatives

t ki hyid{Oxy (ydroxynet h %m C cI ohexen 1-y1]-am no
al pha- Dgﬁjezjopyranosyf()tl Jé aAbsyltyans 25

4) - D@W@mﬂmhe(;@ls cBateumt 1mp_$h%§%,1%§%ﬁqg ELﬁPOFRﬁe}} JBat ent
Publ i¢af % 7E[P 0 6 121)., Acar bose and m glitoal e admnistered in
the foiE by dy "B TR &ﬂ@ddﬁndéﬁ)rﬁeeﬁhaﬁéwdrH§—Guweﬁsﬁﬁyﬁland

D ASIABGIM]IMpﬁ@&ﬁ&@tmyQI)pheggl[]%g%]aé I aml8s of inhibitors O gastric
errptyxgg Eﬁ%’ t han GLP-1 1 nclude, bdt "are not Ilmted to those discl osed
P61 2By aB? 90867 850302 BOH3EP0I820anG31VEL)

nm08/ma&&gzeeiwezwwﬁgééaaa dDkgb repld 21; ,897-893 eSpeClally
Ayl in_and anal o%s t her eof esuc% %‘%%Pg% ?rl%fjel %é.rti}\culllaﬁ cEy§tedrived in

Di abepgﬁgg,go fg@g) d9pcigged in U.S. Patent No. 5,488,510
and European Patent Publication No. EP 0526171 B1.

Repaglinide and nateglinide may be administeréd in the form
as they are marketed under the trademarks NOVONORM™ and

15 STARLIX™, respectlvely
[0107] Examples of alpha-Glucosidase inhibitors inciudé,
but are not limited to, acarbose, N—(1,3—dihydrqu—2—
propyl)valiolamine (voglibose) and the l-deoxynojirimycin
derivative miglitol. Acarbose is 4",6"—dideoxy—4'—[(18)—

20 (1,4,6/5)—4,5,6—trihydroxy—3—hydroxymethyl—2—cyclo—
hexenylamino)maltotriose. The structure of acarbose can as
well be described as O—4,6—dideoxy—4~{tlS,4R,SS,68]—4,5,6—
trihydroxy~3—(hydroxymethyl)—2~cyclohexen—l—yl]“amino)-
alpha—D—glucopyranosyl—(1—4)—0— alpha—D~glucopyranosyl—(l~

25 4)-D-glucopyranose. (U.S. Patent No. 4,062,950 and European
Patent Publication No. EP 0 22¢ 121). Acarbose and miglitol
may be administered in the forms that they are marketed
under the trademarks GLUCOBAY™ and DIASTABOL 50T
respectively.

30 [0108] Examples of inhibitors of gastric emptying other
than GLP-1 include, but are not limited to those disclosed
in J. Clin. Endocrinol. Metab. 2000, 85(3), 1043-1048, and

37

1



[0109] Exanpl es of a2-adrenergic antagonists include, but 5 are not limted
to mdaglizole which is described in D abetes 36,1987, 216-220. The insulin
t hat nmay Wwe 2uaszd48om conbi nati on wi th Conpound | i ncl udepcChup2ms/essozst
limted to animal insulin preparations extracted fromthe pancreas of
bovi ne and pig; human insulin preparations genetically 10 synthesi zed using
Escherichia coil or yeast; zinc insulin; protamne zinc insulin; fragnent
or derivative of insulin (e.g., INS-1) and an oral insulin preparation.
[0110]_In one particul ar enbodi nent, the antidi abetic conpound adm ni stered
in cobidPatissh Ghideh IR0 Rdd 18975 888 s elsetadch HlnomtyHe rgramudp consi sting of
nat eglan¥idrss MHd HJ i g L Ri.de,. tf 1.0, .extendat.ide, .
rosiglLtaggae, Légﬁg?fﬁgghfsp%%%b ﬁ?gféﬁg, g>ﬁ%g&§a F%ﬁ%ﬁ&ﬁQ(ﬂﬁ

gl i befElRHGtP cHGet3theXBHcde 4 %h4d%0pr opami de, gl i bornuride, tol butamni de
tol azgmide, 9leRid a 1 | i guidone, gl yhexam de

phenbﬁtag? e,E?gﬁgygﬁaﬁ%gé% épgégg%gﬁgeggﬁggaPﬁggﬁzgBé?uFﬁcIBH#ng'any

phar mé&euiotallipidece prabliclagdlivzelehehdoh is] Akkblribeanpkhes of the

pr epamrati nd £ qroeul ati.on of, PTPase i nhi,bitors, GSK-3 inhibitors,
non-sﬁg%%gﬁg%e§§rgggg'n?%§tF%OCO SuﬁﬁquéﬁA%%ﬁﬁhWBVtBPSPSGQP&§e

i nhi biceakd naghivcagdnhr Coepandant agenusiks, bBEPGKe Abikbht ok $egF+l, 6- BPase

i nhi bi,t qr s, & iuggi'bitorsr RXR nodul ators, Beta-3 AR agoni sts, PDHK

i nhi bitors, inhibrtoPs B8R GhdPrPc SEhpAFIERG dR@mUEPenBanrasersofre di scl osed
in théopdnentsd 8Ggapplineat iesalandprebarensessPyaukdsd herein. [0112] In
t@@ cgﬁgtggsgongination therapy with Conpound I, 'the other antidiabetic
conmpound ey B “aditiPsFEFEGTEERd2, cpdit erangadésagéntoinpuilhna manner
knownppetameéntorigucinsW0i 200843 3480¢ PETVEEHVHQ$2028 ,¢onpaynd, Conpound |-

and tge otheﬁ ﬁgé di ahetic conpound may be administered sequentially (i.e.,
at se Srdre tMhe § BPda?ntﬁéaéaﬁﬁsﬁﬂﬁé,Pé??ﬁéﬁtéﬁé-after the ot her \
separaoeny]inIhwap&eFa&a&@uda§eeﬁgea§m%htuntﬁeeaﬁegﬁﬁgﬁgtié'“9'9 dose 5
form In one particular enbodi nent, the other antidiabetic conpound is

admi nFEPRPERIWRERIBHAPBEAE fnagomPsnAlien vohbi Aeupdusdge isrm The dose of
the aﬁélébﬁéﬁtf@oﬁoﬂﬁéuﬁgoﬂﬁycgﬁs§§£gﬁ§egffﬁ?géﬁmﬁnﬁggg? known to be
clinically. enployed for such conpound. “Any of therapeutic conpounds of 10
di abePicl@btPifeat FeRaglanifiaypeet fpenin, cenpeuddside,

rosiglitazone, tesaglitazar, pioglitazone, glisoxepid,

glyburide, glibenclamide, acetohexamide, chloropropamide,
glibornuride, tolbutamide, tolazamide, glipizide,

20 carbutamide, gliquidone, glyhexamide, phenbutamidé,
tolcyclamide, glimepiride and gliclazide, including any
pharmaceutically acceptable salts thereof.

[0111] Examples of the preparation and formulation of
PTPase inhibitors, GSK-3 inhibitors, non-small molecule

25 mimetic compounds, GFAT inhibitors, G6Pase inhibitors,
glucagon receptor antagonists, PEPCK inhibitors, F-~1, 6-BPase
inhibitors, GP inhibitors, RXR modulators, Beta-3 AR
agonists, PDHK inhibitors, inhibitors of gastric emptying
and UCP modulators are disclosed in the patents,

30 applications and references provided herein.

[0112] 1In the case of combination therapy with Compound I,
the other antidiabetic compound may be administered (e.g.,

route and dosage form) in a manner known per se for such
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anti obesti c conpounds or antihypertensive conpounds can be used in

conbi nation with Conpound | in the sanme nmanner as the above anti di abetic

conmpoundswobBx@mpkss of therapeutic conpounds of di abeti ecrarpios/esbesons

include, but are not 15 limted to, aldose reductase inhibitors such as

tolrestat, epalrestat, zenarestat, zopolrestat, mnalrestat, fidarestat,

CT-112 and ranirestat; neurotrophic factors and increasi ng conpounds

t hereof such as NG, NT-3, BIONE and neurotrophin production-secretion

pronoters described in WO01/14372 20

4- (4- CHTRY SpHenyd9meynd bt 4y - the reidheo| 3 idiflds s compound

nmet h%@ﬁ%@x&&m&%é@@z@@énmﬁpagﬁ?s| sa,ét%%_gla%@r Si‘tj'_snll'lec as Y-128;
y I 'nhi

PKC inhi bitors such as ruboXi staurin nesylate; Al itors ‘such as
ALTO4%T P nelediaes Nokenayithen sone i aftdir ofidleo (T 766)a ralellyw 11, EXO- 226,
25 pyih dewd Nsash-Pyd | gdoxant g, s reactl ve oxygen. scavengers such as thioctic
aci d; cerebral vasodil atorsc;%ﬁsch&gglréiog}ﬁige and- rfeﬁjﬂ?ﬁ]i%e#osseonat ostatin
r eceptdFM agoHt s SRt e IR VRSHS8 insard: apdpd astitsessi grald gl | ng

Ki nasgs - Jphi hi |l es of antihyperlipen ¢ conpounds

i ncl uden?p%ﬁ?k(alr]ge dnogéhgﬁéfélsrﬁ% Eﬁfl{%,@%%% # e%“irjcat d58'9-rfhi bitors such as
pr aveadeRited siqnsst dtdmg. | dtestdida, oftiires aatmtd bbdd W asdmiduhd

rosu i i ast at.i n;_squal.ene synthase i nhi bitors such as
corrpéﬁ%?%%s%%%b%é} %r%g%ﬁorﬁ%e( T\ %WW%?PCTNPZHNAOSSOZB
[ [ (3RM&8)cyed Far etmty Rnibalintat Y oy Direkaatharier Tdidbodimds of

hnet enyl) - 2-.0xQ-,1, 2, 3, 5-t.etrahydro-4, 1- benzoxazepi n3-yl | acet yl ] pi per
iq i ne(i-?L CAcetT ccgén(ﬁ%d‘)c;a iBrat & éi?ﬁ)éslw EMROMa%r ate, cl of i brate,

si nf isrtaitdeartd S ceimiprefider atre arAGALDdHRidians Sl AsiAvas] idbe and

ef | uqlisrgéa%; anir%)n e Qhan%e resins such _as col estyram ne; probucol;

ni cotini ¢ Aci¥ ﬁﬁl&gls?ﬁ’c D fhioggrincadd 1M &&e 598le mammEr iasosapent at e;
and pitentarstver ah- iskielhats o epspRiolisand sARMRANA: (RAMRE of anti obestic
conpaunds 10, i nclude, byt are not limted to, dexfenfluram ne,

f enf IKFRAINES SHeflaPftie, cSMBltcatings amcdmdenohet deeamstiet am ne,

182 ndeliteeheny! prepaeokamieeasel ABENEQLEYs Mid GGeRLAr Aptagoni sts such
as SB-568849 and SNAP-7941; neuropeptide Y antagoni sts such as CP-422935;
cann&BiAigic§tat, zenarestat, zopolrestat, minalrestat, fidarestat,

CT-112 and ranirestat; neurotrophic factors and increasing
compounds therebf such as NGF, NT-3, BDNF and neurotrophin
production-secretion promoters described in WO01/14372 (e.g.,

20 4—(4—chlorophenyl)—2—(2—methyl—lfimidazolyl)-5~£3—(2~
methylphenoxy)propyl]loxazole) ; neuranagenesis stimulators
such as Y-128; PKC inhibitors such as ruboxistaurin
mesylate; AGE inhibitors such as ALT946, pimagedine, N-
phenacylthiazolium bromide (ALT766), ALT-711, EX0-226,

25 pyridorin and pyridoxamine; reactive oxygen scavengers such
as thioctic acid; cerebral vasodilators such as tiapride and
mexiletine; somatostatin receptor agonists such as BIM23190;
and apoptosis signal regulating kinase-1 (ASK-1) inhibitors.

Examples of antihyperlipemic compounds include, but are not

30 limited to, HMG-CoA reductase inhibitors such as pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin,
rosuvastatin and pitavastatin; squalene synthase inhibitors

such as compounds described in W097/10224 (e.g., N-
39



15 receptor antagoni sts such as SR-141716 and SR-147778; ghrelin

ant agoni st; 11p-hydroxysteroi d dehydrogenase inhibitors such as BVT-3498;
pancr eat iwol20¢saesornhi bit ors such as orlistat and Al L- 92T/ IBBS0F0R
agoni sts such as AJ- 9677; peptidic anorexiants such as |eptin and CNTF
(Gliary 20 Neurotropic Factor); chol ecystokinin agonists such as
lintitript and FPL-15849; and feeding deterrent such as P-57. Exanples of
t he anti hypertensi ve conpounds include angi otensin converting enzymne

i nhibitors such as captopril, enalapril and delapril; angiotensin II
antagédl§Fs5§dcﬂ"d§'25e@&ﬁde§a2rénm@¢h§kémppylno§achan;oeﬁﬁd§aﬁkan

valsaat%@thb Saktan, Begakt ang_ql _edoxam | . _tasoesartan and
1- H2f-l royggo%obgH-% % % oxg ?gég&%%% qeq éenzoxazepln
yI)b|§ﬁ§ﬁyfﬁﬁ¢yﬂpEépﬁylFlzeeﬁhexytiﬁ-bemﬁOMIdabmbee7com@bhnu$I|c aci d;

cal ci um-ghannel. ., %&ggﬁggé sgggf Erg%nldlﬁm%eb nlfgdlplne nlcardlplne,

am odi pi ne and efoni I pi he; aSS|uﬁ1c anner ope S such as
| e¥cr 6rakalfiliprate27 BEAT Anﬁﬁbitamd MbiPh12%; achenindbeeandeacet yl ases such as

VO 20 28 I | yphenol
MCR4 %gg#%éggﬁgodggﬁggepengg reﬁ%%égt%gﬁﬁsgé;%gégégggghﬁkﬁrgftg?senfoi13]

The sProbugod; 0h1bb$1a¢tlaeldgdmhgsldaﬁhléseﬂlbemeﬁnaﬁm code nos., generic
edition of the standard

or trg & N3Mes | T8 geltakenafrog1%he 5

conpendr qri-TRE” NéF K1 AE8R*PEP-F 8n188 aB §8§ SEe§°1Pa?éﬁPsaFnternat|onal

(e. 9. sb¥eterol and y-oryzanol. Examples of antiobestic compounds

10 include, but are not limited to, dexfenfluramine,
fenfluramine, phentermine, sibutramine, amfepramone,
dexamphetamine, mazindol, phenylpropanolamine, clobenzorex:
MCH receptor antagonists such as SB-568849 and SNAP-7941;
heuropeptide Y antagonists such as CP-422935; cannabinoid

15 receptor antagonists‘such as SR-141716 and SR-147778;
ghrelin antagonist; 11B-hydroxysteroid dehydrogenase
inhibitors such as BVT-3498; pancreatic lipase inhibitdrs
such as orlistat and ATL-962; Beta—é AR agonists such as AJ-
9677; peptidic anorexiants such as leptin and CNTF (Ciliary .

20 Neurotropic Factor); cholecystokinin agonists such as
lintitript and FPL-15849; and feeding deterrent such as P-57.
Examples of the antihypertensive compounds includé
angiotensin converting enzyme inhibitors such as captopril,
enalapril and delapril; angiotensin II antagonists such as

25 candesartan cllexetil, losartan, eprosartan, valsartan,
telmisartan, irbesartan, olmesartan medoxomil, tasosartan
and 1-[[2"-(2,5~dihydro-5~oxo-4H-1, 2, 4-oxadiazol-3-
yl)biphenyl-4-ylimethyl]-2-ethoxy~1H-benzimidazole~7-
carboxylic acid; calcium channel blockers such as manidipine,

30 nifedipine, nicardipine, amlodipine and efonidipine;
potassium channel.openers such as levcromakalim, 1L-27152,

AT,0671 and NIP-121; clénidine; deacetylases such as
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Worl d Publications). The corresponding content thereof is hereby

i ncorporated by reference. Any person skilled in the art is fully enabl ed
to identiwyniseiageri ve agents and, 10 based on these refPeranroms/pssoikew se
enabl ed to manufacture and test the pharmaceutical indications and
properties in standard test nodels, both in vitro and in vivo. 4.
COVPCSI TI ONS COMPRI SI NG COVPOUND | [0114] Conpound | nay be conprised
wi thin a pharnmaceutical 15 conposition adapted for a variety of routes of
adm ni stration. For exanple, Conpound | may be conprised within a

phar maEEF VA SdonpdSittiionagaapetd polphenadsinMEREr edobysa;rout e sel ect ed

fr om SbaigrouppeREhS! b10c8LeOkaLhYooRRr ULeEal Y, i ptaper i toneal Iy,
|ntrax§ngusly, 20 intraarterially, Pransderma 'y, "’su ﬂlngﬁally,
i nt ramig dFar e séetgtiye eranbbuecalivg, aigentandsaniy fikidpbeesahl y, Via

i nhal BYi eBdevaginal b¥nei-Lr gpc I yia_|local deliver for exanple by
ca hetgr orestent),bsﬁ%cﬂ%aggoﬁg%éé ¥% r3a ?Bogﬁlg?%epnﬁ¥8§rFP€urarly, 25
i m r apeFPeénedityornafi bheashevdikyl. cémpendhumCompaundrtxnmaygberf or mul at ed
in a yarkeby QL+R ceyt ical,l y acceptabl e conpositions including

i nj ectabl e forns %%g?f %U cu %%%%ﬁ ,EPﬁ?FEQEﬁS gl {(RtPanti8ul ar and

i nt r aferi€doRehlitaféersbnsThe dedpréspusiong, cextenpatnapebication forms. 30

(e.qg. | . ration transdermal preparations; ointnents,
etc.)?e§§§9sﬁ%%%§¥?€%?§§'?%.5??é¥%%?ar-%ﬂn ReGTAAl Skibpedi tortks). These
di f f ereht iphnhbyeanaiohbd yractepiable €0apost { tonsy&aPs benganuf act ured by

k 4 2008/ 114807PCTMP2HMADS55028 t echni ques™ conventional |y used in
t{?e)%%%en%\ég&t?}é%?eirne ST 1 bt B phhs fredetpl edl F9 merehrabieecarri er

ConvemmdPh?$tytmse@hifM$&éhﬁﬂEﬁlﬁﬁﬁﬂﬁ&é@&oﬂ@dgﬁérﬁfoié?ﬂé%sAfnused herein
a COW?Q§A&§§@ ééggwﬁgﬁé¥£f1£ éﬁngklvitro and in wvivo.

4. COMPOSITIONS COMPRISING COMPOUND I

[0114] Compound I may be comprised within a pharmaceutical

15 composition adapted for a variety of routes of
administration. For example, Compound I may be comprised
within a pharmaceutical composition adapted to be
administered by a route selected from the group consisting
of orally, parenterally, intraperitoneally, intravenously,

20 intraarterially, transdermally, sublingually,
intramuscularly, rectally, transbuccally, intranasally,
liposomally, via inhalation, vaginally, intraoccularly, via
local delivery (for example by catheter or stent),
subcutaneously, intraadiposally, intraarticularly,

25 dintraperitoneally and intrathecally. As such, Coﬁpound I
may be formulated in a variety of pharmaceutically
acceptable compositions including injectable forms (e.gq.,
subcutaneous, intravenous, intramuscular and intraperitoneal
injections), drip infusions, external application forms

30 (e.g., nasal spray preparations, transdermal preparations;
ointments, etc.), and suppositories (e.g., rectal and
~vaginal suppositories). These different pharmaceutically

acceptable compositions can be manufactured by known
41



is i nded to enconpass the free base formof Conpound I, salts,
Eyldfa!t gtseand prodrugsm;f Compound |, as well as other nmaterials that nay be
i ncl uded wo 28eszih4gponposi tion for its intended purpose, ipoTlBziosigssorsher
active ingredients, unless otherw se specified. Particul ar salt forms of
Compound | 10 that may be enployed include, but are not limted to, the
HC17 net hanesul fonate, succi nate, benzoate, toluenesulfonate,
R-(-) mandel ate or benzenesul fonate salt fornms of Conpound I. [0116] Asd
not ed ab%ve, Conmpound | may advant ageously be- 15 used when admi nistered to

SR IUE WSS S HISELY Bistaredm 1 hey/Pheaknemmh 586 Iny/ week of

a pati ent .
Conpouind i ariald v hefaeerkeld & amineek 2hd 400 gl week of Conpound I,
op{riponal I:;/some%vm 20 ny/ week ar%d 40%/ v?ge%k, opt | ona J:y bet ween 20

ng/ vvequnar?dlb?ﬁ’él AMVEIE o - "Cohs0 kG rmacepttiiondl ipd2G thet.ween . 50 g/ week: and
400 mujosagy ofasermatiiibdes And LAl YLHNEEN 100, TOLueek and 400 -
ng.week aof Conpound. Specific dosage anounts tha nmg e | ude, bu
arg ndtt iePEect §o3 epgnmpgss12he Hyee2bams, fb&m;ngSEgmMunES w9, 1gonggi
125 2 0 400 n ﬁg 0 npou

per m”gjﬁ%@%migﬁgﬁzﬁgfg‘gda%%ﬁ?ﬂ%? ioggggrsnprogg eﬁf’ofasd‘f gugg PtP6Tbe

adni nfi&i-&rda lenéheitrmayebewdakl udedordi agky, cphaoeaeevhi gak- §eBposi tions of

; i i in the formof a single dose form conprising
betwbon 1 ool weakPand 508 R ek oo BoBoiTA LNO3BI5EEFenalyeBer neen 19. 5
my/ we€kPgHd1860SRgLMEekdef Bampdundak, sapti @8ahkyobetwrgBy2A HU/ week and
408 hweek . ,opLI opak | etvvefeLn 20 [week and 200 ng/ week of Conpound I,
opti gﬁa}éi@y b&t ween QEO%EV\/%E 538'4%%1:@?%@@0@”@6%%%4 thand 42

HC1l, methanesulfonate, succinate, benzoate, toluenesulfonate,

R~ (-)mandelate or benzenesulfonate salt forms of Compound I.

[0116] As noted above, Compound I may advantageously be
15 used when administered to a patient at a weekly dose of
between 1 mg/week and 500 mg/week of Compound, optionally
between 12.5 mg/week and 400 mg/week of Compound I,
optionally between 20 mg/week and 400 mg/week, optiona}ly
between 20 mg/week and 200 mg/week of Compound I, optionally
20 between éO mg/week and 400 mg/week of Compound I, and
optionally between 100 mg/week and 400 mg/week of Compoundl
Specific dosage amounts that may be used include, but are
not limited to 3.125 mg, 12.5 mg, 20 mg, 25 mg, 50 mg, 75 mg,
100 mg, 125 mg, 150 mg, 175 mg, 200 mg 250 mg, 400 mg and '
25 500 mg of Compound I per week. As also noted above, it is
desirable for Compound I to be administered one time per
week. Accordingly, pharmaceutical compositions of the
present invention may be in the form.of'a single dose form
comprising between 1 mg/week and 500 mg/week of Coﬁpound I,
30 optionally between 12.5 mg/week and 400 mg/week of Compound
1, optionally between 20 mg/week and 400 mg/week, optionally
between 20 mg/week and 200 mg/week of Compound I, optionally

between 50 mg/week and 400 mg/week of Compound I, and
42



WO 2008/ 114807PCTMP2HMAO0S55028 optional ly between 100 ng/ week and 400

ng/ week of Conpound |I. In specific enbodinents, the, pharmaceutical
conposi t iwo 20asmausoses 3. 125 ng, 12.5 ng, 20 ng, 25 ngy, POTAB008/B53028 100
ng, 125 nmg, 150 ng, 175 ny, 200 ng 250 ng, 400 ng and 500, ng 5 of Conpound
. In each instance, the dosage anmpbunts and ranges of Conpond | provided is
based on the nol ecul ar wei ght of the free base foLm of Conpound I. [0117]
Compound | al so nay advant ageously be used when admi ni stered to a patient

at a k.I se .of nmore .than 250 10 und I tlonally at | east
275 ecfl%oa o ound 1"Bpt Charg W%?M%g%t‘l%omn%%? Cﬁﬁ'p grEorndopti onal |y
at I easitn ?D‘ngédngfm Gttt tls, M @fdrenRAldutidtall easdosAAQ 1 of Conpound

) one var| a'ﬁ#ﬁ&% t he @ggkl y dose of Conpound | adninistered to the
patl erﬁ oS % A 21 591y 20 ﬁ‘gan@?hé}g'va?rol 90175 e WOkl y dose

of Conmpourid n@dmmﬁloslh@r,edﬁso )e Jpat t 5i0S a0t ARr &, 400 In still
not her. vari ati on,_ the weekl yr%gse ofhﬁégnpouﬁo adm r?ltstereg t(%i%t

|ethf TR ol t HEn S358 AgStEROfet thfotReRdeariatings, arlde vveekl y dose

of Compeigns lof2Qoagindi 3t ghed itrd he @%ts'e%mon' DGR %%%%50 my and not
nor e than 500 rr%thﬁgn a further variation, the weekly se of Conpound |
admi ni% I55€i BASS SorBr ©Tt KRMPRSOM] - and not nore than 400 ny.

Speci f[ioq1cbqsagfom:‘%\;régé},l1 5{ that, %ﬁg%%l‘}églgt%de%q ;ﬂ;e’be U d Ie ot limted to

275 ng, 300 ny, ng, 400 per week. In each
i nst afé@indisd egeslage anﬁaﬁﬂ§n§natrange§kdw Gonpond momeovihded 258 based on

L6 Rkeoy! RontRlall 10! oblie oheed pase 1LALE 9 sRIPEYM olupohdY!R A al so
optlonally at least 300 mg. of Compound I, optionally at
least 350 mg of Compound I, and optionally at least 400 juile)
of Compound I. In one variation, the weekly dose of
Compound I administered to the patient is not more than 500

15 mg. 1In another variation, the weekly dose of Compound I
administered to the patient is\not more than 400 mg. In
still another variation, the weekly dose of Compound I
administered to the patient is not more than 350 mg. In vet
another variation, the weegly dose of Compound I

20 administered to the patient is more than 250 mg and not more
than 500 mg. In a further variation, the weekly dose of
Compound I administerod to the patient is more than 250 mg
and not more than 400 mg. Specific dosage amounts that may
be used include, but are not limited to 275 mg, 300 mg, 350

25 mg, 400 mg or 500 mg of Compound I per week. In each
instance, the dosage amounts and ranges of Compond I
provided is based on the molecular weight of the free base
form of Compound I.

[0118] As also noted above, it is desirable for Compound I

30 to be administered one time per week. Accordingly,
pharmaceutical compositions of the present invention may be
in the form of a single dose form comprising a dose of

between 1 mg/week and 500 mg/week of Compound I to a patient,
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30 to be admi nistered one tinme per week. Accordingly, pharmaceuti cal
conpositions of the present invention may be in the formof a single dose
f or m conpwobesgiiasodose of between 1 ng/week and 500 ny/ weskpzios/Gmound

to a patient, 43 WO 2008/114807PCTMP2HMA055028 optional ly between 12.5
ng/ week and 400 ng/ week of Conpound |, optionally between 20 ng/week and
400 ng/ week, optionally between 20 ng/ week and 200 ng/week of Conpound I,
optionally between 50 ng/week and 400 ng/week of Conpound I, and 5
optionally between 100 ng/week and 400 ng/week of Conpound. In other

var i at9Rdnally Fradwaare dtd -danagr/omeds iattido i 0do myy/iweesk F1 25mpgunt?. 5 g, 20

, 2 , 0 125 , 75 ,.2Q0 .. 250 ,
r2n7; 5 ‘:_I'rrgjtljo(}‘%L %gd&l%gjoé%ge 4%% /greeé(On%nrfdé%%fo%ré’&Tﬁdm CPELY inspgnce,
10 tﬂg?ed@s&@gve Zdmongnves edn dinca s mof/ weerkp @il dompioavicdad iopthased 190 the .

ﬁD|ecgé%%é@ﬂ§yg /wkggcgg%FAQ%segp%%ggfég %%%%Fhiv[01lg] Phar maceuti ca

conpositions of the present inve h&™rm of a si ngl e -

doSe foptmoperipyi Seryearddde afy/mers tHhan 4250 myy wel KCorp e olindept i onal |y
| east ;300 ng of Conpound I,

at | east 275 f. Conpound |, optionally at ,

opti ona Io;jlt%ar Iveaar%ta%:?é’él Sﬁg%g‘fe @g‘ﬁﬁﬁ‘l‘?ﬁ&lﬁt}céﬁd COBPCSAEHOP at | east 400 ny of
Conpowthplrisles Gné.2kamgat ilen5 Wae phamggcest ngdl seomgQsii g@,cq@@ri ses not
nor e tmhan %%0 qfé Coﬁﬁpoﬂﬁg | . I'n _another variation, the pharnmaceutical 20
compod®ri d CH{%H ds ot ror 89 hal 0489 - ng 58f "Gonpdén@al. 308 &g | -anot her
var I aBison mgt, he ophaigmeee siioc aly o@0699§bhhanxqonﬁhi%%%hnqhs%gﬁ%ethan 350 g

og Corrgound . I'n yet another variation, the pharmaceutical conposition
cobpr iF8&s ISRt RERUPSE RGJakdna6e i ECrpandsB0PreyidedCimpbaned . In 25 a

furthen vael ablieRulbhe ahahkReeULheal-6aMBask! 8D, COIPELASR A ¢ | han 250
mg and not nore than 400,cglgr of Conmpound I. I'n other variations, the
phar ma€édei calPhaEERsEaItHicon comprissds opps ofy the0®regen350nvgntd@d mgy or 500

ng 0fa§@6pﬁﬁ@dbé-ihnt%@cEoEﬂSBﬁngesiEBQedagggefggﬁuggﬁpQQging a
dose of more than 250 mg. of Compound I, optionally at least

15 275 mg -of Compound I, optionally at least 300 mg of Compound
I, optionally at least 350 mg of Compound I, and optionally
at least 400 mg of Compound I. In one vériation, the
pharmaceutical composition comprises not more than 500 mg of
Compound I. In another variation, the pharmaceutical

20 composition comprises not more than 400 mg of Compound I.
In still another variation, the pharmaceutical .composition
comprises not more than 350 mg of Compound I. In yet
another variation, the pharmaceutical composition éomprises
more than 250 mg and not more than 500, mg of Compound I. 1In

25 a further variation, the pharmaceutical composition
comprises more than.250 mg and not more than 400 mg of
Compound I. In other wvariations, the pharhaceutical
composition comprises 275 mg, 300 mg, 350 mg, 400 mg or 500
mg of Compound I. In each instance, the dosage amounts and

30 ranges of Compond I provided is based on the molecular
weight of the free base form of Compound I.
[0120] As also noted above, Compound I may advantageously

be used when administered orally. Accordingly, the
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f Conpond | provided is based on the nol ecul ar wei ght of the
??e;agggz ?orn1gP Cbnpognd . [0120] As also noted above, Cbnpoungnl UE?
advant agewo=shes/tiesoused when admi ni stered oral l'y. Accor dipogliy2008/hsso
' 2008/ 114807PCTMP2HVA055028 conpositions of the present invention mayh
optionally be adapted for oral adm nistration. In one variation, Fuc
phar maceuti cal conposition is a solid fornulation adapted for ora

i ni i i iti le, may be in
tion. In this regard, the conposition, 5 for exanple, _
fhe fore o 'cagsule. I n anot her variation, such pharnmaceutica

Egﬁpgsitﬁg%ﬁﬁgkgpl%%h% % SMMTCRS R VEREAFC8d MBoT optdlbnadrdiynbst ration. [ 0121]

| S¢lapdteed falovealCapaun e th2F8Y, advapt ageously . be u§ed en
Qﬁn?ni§£§z;d par.en erally._AgcofdinSIy, the 10 COWSOSPFIQEEggf_the pr esent
i nvention ey %ﬁfﬁgngpp€oﬁété&§pﬂédaf6P19§rén¢@naatadnladsptaalon. In one

i achdphangeeautbgal 69 skti-@p,L.§ a,sqlution formulation
;grbﬁgﬁanfs ;ieﬁferal adninistgagpgn. InggﬁéfhggevﬁPpg?Fé }Oguch_
ph%r nacoéquf‘églP -EoniB¥i PRoAn §ha £aspendi antibieul aki capdbladapigd for

parenaebaheadvbﬂﬁgtiah;oguchhgﬂgghaégugggﬁg gggégsﬁ%?ggound | may

[ ‘ i di abetic
eoysly be_used in conbination with one mor 8ot het anti
:ﬁé?gﬁﬁg gaeﬁ¥ﬁmﬁéﬁﬁbaﬁdédapé@drﬁbngbyaltaem¢nMpasat1@ﬂs of the present

i Dep i Qpa 0 i.ses ound_l in 2Q conbination with one or
e S it R T KBS e A

form Peptredarion sdeintohtraddpasenbealivge fRESDEQMRE]S) “tghepo”pg”“gu'nd'sn

omhi Bakben; i 4iks oBe B MBI e glPer, ant] diabet fc and/or Ynoretin comp

is adapted for oral admnistratron a
adapted for parenteral administration. 1In cne variation,
such pharmaceutical composition is a solution formulation
adapted for parenteral administration.. In another variation,
such pharmaceutical composition is a suspension. formulation

15 adapted for parenteral administration. .
[0122] As noted above, Compound T may advantageously be
used in combination with one or more other antidiabetic
and/or incretin compounds. Accordingly, the compositions of
the present invention may optionaliy comprises Compound I in

20 combination with one or more other antidiabetic or incretin
compounds in a combined, single dose form. Optional;y, such
combined, single dose form comprising Compound I in
combination with one or more other antidiabetic and/or
incretin compounds is adapted for oral administration and

25 optionally is a solid oral dose form. Alternatively, such
combined, single dose form comprising Compound I in
combination with one or more other antidiabetic and/or
incretin compounds can be adapted for parenteral
administration and optiocnally is a solution dose form.

30 [0123] 1In one variation, such combined, single dose form
comprising Compound I in combination with one or more other
antidiabetic compounds comprises a dose of between 1 mg/week

and 500 mg/week of Compound I to a patient, optionally
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ionally is a solid oral dose form Alternatively, such conbined,
g?ngpg dose ?orn1conprising Compound | in conbination wth one or nnrf ol
ot her antwdizadsetissn7and/ or incretin conpounds can be adaptedPﬂm&Mﬁ?ﬂen e
adm nistration and optionally is a solution dose form 30 [0123] In one
variation, such conbined, single dose form cenprising Conmpound | in ose
conbi nation with one or nore other antidi abetic conpounds cpnprlsesta |
of between 1 ng/week and 500 ng/week of Compound | to a patient, optionally

k and 400 ng/ week cf
45 08/ 1 7PCTMP2HBA055028 bet ween 12.5 ng/ wee _
mnp\é\ﬁgr?ﬁt%e,e ogajt%?g“n&]‘éfl/fe&é& \w&eh VY mg/wesk afd @o®awgidveek, optional |y

2 MK ptional ly between 50
Pnj; xagtgl%ﬁlw@ét&@@n 2 émgjnpound%%,dcglﬁog{&g&eieﬁiaﬂp%lﬁ&aé#é(n 100 ng/ week

k of :
and 4 tﬁﬁ?ﬁbgg’ggogggﬁogﬁé;Zpﬁ deareskacifaCospourchd , phptiesautiycal

et i . . 20 5 nmg, 50 nmy, 75 ng, 100
ﬁg”p‘i’?sem@ m&“”’%ﬁ??ﬁ‘ ég? 5'88 #g%:/ %fgg‘ r?éﬁ cgg?"%lfjngooaﬁﬁ, 350 ngy, 400 ng
or5508pﬁ§%8ﬁﬁgahﬁsﬁwaep.g%@ P912¢Fk|ﬂndhé@ﬁengaeeﬁtbﬁnpoﬁ@@anQ?bhgfg,
si ngl end@we&ow_&%%h%i,ngh@gﬂgﬂgc'eu'tﬁl g%gggggggiyﬁt 80 mo of
ot her _anti di abetic conpounds conpri ses a §8se an g | oast
C0npoﬁﬁﬂpF?386t?oﬁaﬁlvgat}EeéstZZBOnggof26bmgouad hgfogglﬁggthPatanga
ooti ood | voat PeLnteb P P3G (200 ntier 2R Be 4dpier oAboLRe,
SE;:ﬁgggu%gcaﬂoeomgo@rtEQQ wONpPEi Sempoahdnpre than 500 ng of Conpound I. In

. . . . t han
h i ati,0 pharmaceutical composition conprises not nore
iggt ?O%?@gbn%guﬁgofﬂgfnpg i FF198- afibCheFovaingdr oiinghe ghaemaceuti cal

. . t her
AOBPNDS L 8@ SCogbonmd T t ANc3HHO: HBt Obn GRIPRUSE. | oy | R, YEL ano
conpospto e ceutical conposition conprises nore than %50 ng and

not. ?r%trlgé]fh%ﬁ@%(gggﬁn% of CONPOUNGS | SOTRE B¢ 2 Héps e apf andom, thdve

phar raz@ung caf Composid i DN EGOTSHSESy at least 275 mg of Compound
I, optionally at least 300 mg of Compound I, optionally at

15 least 350 mg of Compound I, and optionally at least 400 mg
of Compound I. In one variation, the pharmaceutical
composition comprises not more than 500 mg of Compound I.
In another variation, tﬁe pharmaceutical composition
comprises not more than 400 mg of Compound I. In still

20 another variation, the pharmaceutical composition comprises
not more than 350 mg of Compound I. In yet another
variation, the pharmaceutical composition comprises more
than 250 mg and not more than 500 mg of Compound I. 1In a
further variation, the pharmaceutical composition comprises

25 more than 250 mg and not more than 400 mg of Compound I. In
other variations, the pharmaceutical composition comprises
275 mg, 300 mg, 350 mg, 400 mg or 500 mg of Compound I.
[0125] Any antidiabetic compound, or set of antidiabetic
compounds may be combined with Compound I to form such

30 combined, single dose form. 1In particular embodiments, such
combined, single dose form includes Compound I and one or
more members of the group consisting of insulin signaling

pathway modulators, like protein tyrosine phosphatase
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d1l. In other
e than 250 and not nore than 400 ng of Conpoun
\2/551r irrg'[i ons, the phngr maceutical conposition conprises 275 ng, 300 misgKj 3g(r)
ng, 400 mgoanossd®orgy of Conpound lb [Ol‘ﬁg] Agy _a[l':]I gi)?rggglrrlgp?mfvgmf]or’m o
set of antidiabetic conpounds may be combined with t d L toftorms

I ned, single dose form In particular enbodi nents, ,
ggn;f)gb::lose formgi ncl udes Conpound | and ogeI o[ m)reI irrEreTbgizt g}‘ nt P;rg;?ﬁg

Lo : . . : s
consisting of insulin signaling pathway nodul ators, e protein tyros
6 2 [1148Q7PCTMP2HVA0S5028 ( PTPase) i nhi bi :

SPﬁfﬁﬁ?ﬁg?ﬁfﬁcﬁgfé?é?% 8§pﬁggeg§§F889F5ﬁ§F§F§§§eCéFRhPSPhhtbltors,

conpo@fdsotntnadnchng aGﬁywneguhabgdoﬁgpakbﬁggggggzg??iggggg%ﬁggpLgtgse ]

(e L BRI AL L 5T By adc o hanebstors, ol ueagor
oo oprbremnesen Sestand) phasabacnokpyeuial ggal UKL INSE(EERGY, |
ggﬂ;F¥?3??§“§%%§% EEEH%$¥2%¥gn SEHSPEPRePEPsPhasUl ane 10GBECT et i on enpancers
(i nsuihhiketoes agoguesgon akdbdpt gL USQELYESE L AN Pt ors, inhibitors o
‘gaStrﬁﬁ@&ggégﬁggpyruvate carboxykinase (PEPCK) inhibitors,

pyruvate dehydrogenase kinase (PDHK) inhibitors, insulin

éensitivity enhancers (insulih sensitizers), insulin

10 secretion enhancers (insulin secretagogues), alpha-
glucosidase inhibitors, inhibitprS'of gastric emptying,
glucokinase activators, GLP-1 receptor agonists, GLP-2
receptor agonists, UCP modulators, RXR modulators, GSK-3
inhibitors, PPAR modulators, metformin, insulin, and oy-

15 adrenergic aﬁtagonists. Compound I may Ee‘administered with
such at least one other antidiabetic coméound either
simultaneously és a single dose, at the same time as
separate doses, or sequentially (i.e., where on is
édministered before or after the other is administered).

20 [0126] 1In one variation, such combined, single dose form
comprises Compound I and an antidiabetic thiazolidinedione.
Particular examples of thiazolidinediones that may be used
in this variation inqlude, but are not limited to (S)~((3,4-
dihydro—2—(phenyl—methyl)—2H—1—benzopyran~6~yl)methyl—

25 thiazolidine-2,4-dione (englitazone), S5S-{[4-(3~(5-methyl-2-
phenyl~4—oxazolyl)—1—oxo—propyl)—phenyl]-methyl}r
thiazolidine-2, 4-dione (darglitazone), S={[4-(1-methyl-
cyclohexyl)methoxy)—phenyl]methyl]—thiazolidine—2,4—dione
(ciglitazone), 5-{[4-(2- (1-indolyl)ethoxy) phenyl]methyl}-

30 thiazolidine-2,4~dione (DRF2189), 5-{4—[2—(5-methyl—2—

“ phenyl~4~oxazoly)~ethoxy)]benzyl}—thiazolidine—z,4—dione
(BM-13.12486), 5—(2—naphthylsulfonyl)~thiazolidine—2,4—dione
(AY-31637), bis{4—[(2,4~dioxo—5—thiazolidinyl)—
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gl ucoki nase activators, G.P-1 receptor agonists, G.P-2 receptor agonists,
UCP nodul ators, RXR nodul ators, GSK-3 inhibitors, PPAP nodul ators,

met f or m rwoiznesul14gy; and 062- 15 adrenergi ¢ ant agoni st s. pCompmosidssh2sray be!
adm nistered with such at | east one other antidiabetic conpound either
simul taneously as a single dose, at the sane tine as separate doses, or
sequentially (i.e., where on is admnistered before or after the other is
adm nistered). 20 [0126] In one variation, such conbined, single dose form
conpr in&e%h @y@gﬂg b n i-disabet i oI| dione. Particul ar
exanpl es SﬁgthlaZO|I§?HEé%bn§§bF% e Q% 4B de%hV ¢ Pﬁﬁpﬁﬂlén i ncl ude,
but ar&afeLuny) mzré]d’dtr@%)th@(?@]:ﬂrbenzyl} thlazolldlne -2, dlone

di hydr@r2-s(phgnyls_rmathyl enzopyran- 6.y

thlazo(lldlngrE Sd?%ngi @ E?%azon ?rfP3n5§£E§° 9ﬁ?1n2)‘
pheny?eEzd%ézébyﬁyDildxaepﬂeﬂyﬁ)opbempN}inebthx14LhQa49IBdlne 2, 4- dlone

dar gl i S
: a{2dl(?Ll@ﬁgtgg%}ldc&cIloKé%?F?n%VﬁSQ??yEJWEFQV}PneFHﬂrF‘FQ@FaFléE@T?df—‘ne 2, 4-di one

(c.g|dﬂ@@@meﬁ [8= 1?46@20@&-phdﬁk¥h)eEhgxykgﬁgﬂyh omethyl | - 30

t hi az (5- yl-2-

Pheny P % g@ggé ?9h?ﬂ é?Rgééi9§y2tﬁ|§%6PPdlﬁelé ~44di one (BM 13. 1246),
5- (2 ﬁéﬂ)hthphenyﬂ.ﬁ)myl}prbpgighndan:42fﬂugk BehdY-31637),

bi s14- ? ihlazolldln - 47 WO 008 114807PCTNP2HN%055028
met hyF{‘p QRY }%fﬂﬁﬂ 1ARPB8) 4-Biomef 257 6! fel By tnetbnyd- 4-

Khzobyt) d2nhydanxyet h d \D- 5075
g Iioé;jéherré?y é:figglt Oﬁ%{%gﬁﬁ%ﬁ%@%ﬁ}@%ﬁ%ﬁ%; tlgjg%%oﬁg%%o?g%( i di ne- ) 2, 4-di one

(DN 1 Bazone), 5-{[4-(2- (5~ethyl-2-

gu F%dp%rgﬁ%{ %t%%%%;ﬂw%@ﬁgg&m P%}ﬂ;séi‘éf‘fgiﬂgzz 4 iooﬂlee
pheny?%ﬁ‘?‘?bﬁ?ﬂ?%?hfzo? T H@hézﬁfhlwmnéyl&jnﬂnaphthalen—2—

chl orpnh@m§ﬂj &pa{gpyﬂygﬁlegsz (Lﬁ cjl&% OHE&%’%?) ul fgnwz)t& i azol i di ne-2, 4-di one

d$4 (2- (nethyl -
erl Rt iy e@m%wqmml}ummmﬁmi A-d irne -

I(O)r/(rjlszjg{%)te'?hoxy lIOlh%h%/({lléé (?ﬂﬁsﬁf ]tr%sjga?iolﬁlalor?ellf%od}eon@s(“rﬂ]ddl %%y one) ,

5[67%H@@W%%@MMWMWMmﬁHMEmMﬂWmmMme24mme
(m&@ﬁl%r(&n?et( —%}nz l)b 2%’11’2097r?e 2,4-dione (T-

napht - benzoxaZzZo 174),
ed?glﬁ (yﬂdne ;;Bmeg Cpg@ﬁ&)qu]ramogiﬂﬂaﬂ:bmm ﬁt@% Q:]hlj)azQﬂQLdlnedlone
%0( 2,14 SOt AZQld i e rethoxy- i
trifluoromet hyl -benzyl ;%L%r%amdté)egy( ﬁﬁﬁﬁg'})s 5rd1[247] Zrd%ﬁéhﬁérﬂrcul ar
var i avrdielylo ke hiokiva pleindiliedic@hel } -thiazolidine-2, 4~dione '
(pioglitazone) and its hydrochloride salt which ié marketed
under the trademark ACTOS™,
[0128] 1In another particular variation, the
25 thiazolidinedione is 5~{[4-(2—(methyl—2—pyridinyl—amino)—
ethoxy)phenyl]methyl}~thiazolidine—2,4—dione (rosiglitazone)
and its maleate salt.
[0129] 1In another variation, such combined, single dose
form comprises Compound I and a non—-glitazone type PPAR
30 gamma agonist.
[0130] In another variation, such combined, single dose
form comprises Compound I and a biguanide. A particular

example of a biguanide that may be used in this variation is
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20 in such conbi ned, single dose formis

PYri dyl ) et hoxy) phenyll- nmet hyl ) -thi azol i di ne- 2, 4- di onel

(pioglitazone) and

its hydrowsbl2ees/desosal t which is Marketed under the tradecanr0080688 [ 0128]
I n, anot her particular, variation, the 25 thiazolidinedione is
5-{[4-(2- (et hyl-2-pyridinyl-am no) -

et hoxy) phenyl ] net hyl ) -t hi azol i di ne-2, 4-dione (rosiglitazone) and its

iati i ingle dose form
mal eate salt. [0129] In another variation, such conbi ned, sing
i t.
conpr ingaSe S n non-, |tazone t ype PPAR 30 gamma agoni s
[0r1r20] I'n ano{ he(rqd\rlnéefc?’ ﬁ‘lcg et AdE etk legsialef erehtconpri ses

Conpouwid dh and n@r@@whﬂﬁ‘ierp\t@@ t, Gl

)
used |¢%215 varlatlon is WD 2008/ 11480 W 28 MetfolLmin

|‘&5§1denhlsomhd@csréjﬂ;r1mhl chirigs emeidert ed under the

(di nmet
geng@QP 3 var| ation,, sych conbi ned,
trage%ﬂrﬁ conpri E@%&%ﬁ%& o an %nghﬁﬁﬁoﬁvl WEE §EMVALLVE- 5

par

R guani de that may be

single

ti @ﬁr&l%%éﬁpﬁégm@fl%upéh@wlph@m derbyabiniestibak mRYcbaaysed in this

l;ud | i soxepi d, .gl yburi de,
;?rh2%§f2ﬁ$ﬁgrHaggggﬁg?gagggghcﬁporoé?épgﬁg 8regPPrhorh ¥Gé teol but ani de,

t ol az&kiigexeghidpi gﬂﬁbur@dabugarrbéeplg}mqul dagerogkyhexagi de, 10

prenb b dgcbikesgl U dee BLLTHR. L6 A0d gLcl 22l Ce,  folout am de

| i bencl am
gl i mepilirdeidan berhdhanideer gllibgnitbeef ogmyasxhheMear e marketed under the

UG UCONT T GLUBDRI DTM
tf@degﬁéhﬁuBA§I& HEECFEEmE&e, gllmeplrk&eDLnd gllclaggde

15

20

25

30

Tolbutamide, glibenclamide, gliclazide, gllbornurlde,
gliquidone, glisoxepid and glimepiride can be administered
in the form as they are marketed under the trademarks

RASTINON HOECHST™, AZUGLUCON™, DIAMICRONT™, GLUBORID™,

GLURENORM™, PRO-DIABAN™ and AMARYLW, respectively.
[0132]‘ In another wvariation, such combinéd, single dose
form compriseé.Compoﬁnd I and an antidiabetic D-
phenylalanine derivative. Particular examples of

antidiabetic D-phenylalanine derivatives that may be used in

- this variation include, but are not limited to repaglinide

and nateglinide which may be administered in the form as

they are marketed under the trademarks NOVONORM™ and
STARLIX™, respectively.

[0133] 1In anéther variation, such combined, single dose

form compriées Compound I and an alpha-Glucosidase inhibitor.
Particular examples of alpha-Glucosidase inhibitors that

may be used in this variation include, but are not limited

to acarbose,. miglitol and voglibose which may be

administered in the form as they are marketed under the

trademarks GLUCOBAY™, DIASTABOL 50™ and BASEN™,

respectively.
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15 GLURENORMIm PRO DI ABANTM and AMARYLT", respectively. [013
variation, such conbi ned, single dose foLm conprises Conpound

2] In anot her

| and

an

ant i di abevoco@pinesvyl al ani ne derivative. Particul ar exampcegprmios/assesdi abetic
D- phenyl al ani ne derivatives that may be used in 20 this variation include,

but are not Iimted to repaglinide and nateglinide which may
admnistered in the folmas they are nmarketed under the trade
NOVONORMTh and STARLI XN, respectively. [0133] In another vari

be
mar ks
ation,

such

conbi ned, single dose 25 form conprises Conmpound | and an al pha- 3 ucosi dase
inhibHO¢B4]Paﬁhioubapaexaapﬂas efnbabiphan@, uthsi dasedtiabihttors that may be

d t hi £ | ude t are not.ljim.ted to _acarbo
o vegrPEhle A EhiRESHRE Y eonkinAF EoR, kit nCrREoROR bty

se,,mg

RBGPar e

litol

mar ketedbiinddy bmagBQ UbadeﬁakhsiELbEEBéﬂgdlfEbﬁSEHBC§r565N|and BASENTM
respectlvelﬁ11 %g L n, ﬁ% rticugﬁr,gnbodlnﬁ the anti di abetic
conpotRS&GhtRPsPEr BaCERLEBHBR naf PBRIN PHOConBSEAGE RPN such conbi ned,
: S|mg|exdeﬁaatmaa;|SOse§Eﬁt@aoﬁépnp&bglgt@u@n@pngn§gbﬂgpea nat egl i ni de,

repagl metformn, extendati de, rosiglitazone, plogllt
g|iso§i§$8rlaﬁybﬁ?%ﬁ%an?mﬁﬂﬁc|aﬁﬁaeheée@%eﬁexaﬁiaéopéﬁpaméﬁ?

gl i bognubbdaurt@kbutamb8eamt oL azapi deam@hkpi &1 884 4L but ani de,
gl yhexam de, phenbut am de, tolciclanlde glinmepiride and glic
i ncl uBRRBUEAT 46 pAA FALRORF caflyharampeabl Bheabrsanhdeeof .

reQargol@yéﬁﬁﬂ%QE tQflﬁQByﬁlgngHBnEﬂiélé?gd¥ariﬁ&i88§née%§gg

conbi ned, single dose f ofr m conpri sing the conbination o

azone,
opan de,
gliqu
| azi de,
[ 0135]
ing a
ound |

i done,
In

and one

ot0 noPBaBRRERURRER UL HbREFEPERRpBUARS TSt HBephaEmaceut i cal conposition may

[0135] In regard to each of the above embodiments and

variations regarding a combined, single dose form comprising

the combination of Compound I and one or more other

antidiabetic compounds, the pharmaceutical composition may

15 opticnally be adapted for oral administration and in this

.regard may optionally be a solid formulation such as a

tablet or capsule or may alternatively be in a liquid

formulation adapted for oral administration. 'The dose of

the antidiabetic compound may be selected from the range

20 known to be clinically employed for such compound. Any of

therapeutic compounds of diabetic complications,

antihyperlipemic compounds, antiobestic compounds or

antihypertensive compounds can be used in «combination with

Compound I in the same manner as the above antidiabetic

25 compounds. Examples of therapeutic compounds of diabetic

complications include, but are not limited to, aldose
reductase inhibitors such as tolrestat, epalrestat,

zenarestat, zopolrestat, minalrestat, fidarestat, CT-112

and

ranirestat; neurotrophic factors and increasing compounds:

30 thereof such as NGF, NT-3, BDNF and neurotrophin production-

secretion promoters described in WO01/14372 (e.qg., 4-(4-
chlorophenyl) -2- (2~methyl-l-imidazolyl)-5-[3- (2~

methylphenoxy)propyl]oxazole); neuranagenesis stimulators
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15 optionally be adapted for oral admnistration and in this regard may
optionally be a solid formulation such as a tablet or capsule or nmay

al t er nat iwel2gospa4som a |iquid fornul ati on adapted for oracTadmosnssbzsat i on.

" The dose of the antidiabetic conpound may be sel ected fromthe range 20
known to be clinically enployed for such conpound. Any of therapeutic
conpounds of diabetic conplications, antihyperlipem c conpounds,

anti obesti ¢ conpounds or antihypertensive conpounds can be used in
conbination with Conpound | in the same manner as the above antidi abetic 25
conpoands. agx@nples BKCt hehapitivirs sonpoansdsubbxilsbbetin conplications
inclu ut _ar o] i ted to,.al dos ctase inhibitors such as

: toIre§§§¥?aéﬁélg%@t%?#kgg%g?%s %?ﬁ %%p%%?gg?ét§§%$ﬂ§ restat, fidarestat,

CT- 11ghandcyahht esbaipmneuvni deplihtTV 861 pr BLARALL hcEBasag, conpounds 30

t her egf sgch.as th NT-3,_ BDNF and_n urdtroghin groductioh-secgetion

pr oot &F $°0638r 7B dp¥ﬁ19@6iT12§72r?8?§%Ye49% gen scavengers sSuc
cntﬁr?sﬂeny&¢t2c(2cfathyér?bkﬁidaaQbailaﬁokg-éﬁch as tiapride andh

nmet hy eno ro xazo| e); neur anagenesi s stinu]ators_5 ch as

v 108 Bt Y hBh B e CERERtEY FUBORTSr aaR- ESy AL, SACETHART LS or o such
as AL3R46apppiBgedi Begniipheageyht hhgzrhhasebr ophdr-{ ALTAR6D: kLS 711,

EXO- 226, pyridorin and pyridoxam ne; reactive oxygen scavengers such 5 as

t hi oct F¥a3eigs eéreBFalyhasbPeai6r SOBneNnNds iPapFrfte Anb AERi Petine;

somat shated E6CERME-CRAOMLES LEUEN 133 1BliMEFLI G, AN AROPI PP S8 gnal
regul ating kinase-1 (ASK-1) inhibitors. Exanples of antihyperlipemc
cHﬁpoﬁhﬂgthéFﬁﬂe,1%@?55?ElﬁotaFPﬁV@éEa?é?rE%@ﬂt%ﬁﬁ?éﬁﬁetase i nhi bitors

such assRyaY¥Astahi BnalPi SLUNAELALLD, sLAYRSHA! 5Pnt RLOLVRSHAhE Bo bl UVast atin,
rosuvastatin and pitavastatin; sgual ene synthase inhibitors such as

conpoénel desceitbednia Y@97ripedqineWgd7 /10224 (e.g., N-
N 3 - - di - h - (23~
[[ (SR 53k és§§}%ggigé¥t3§§-§'gﬁabmgg§gg%g§?§; b Opg1 85625315 3-

di met hoxypheny oxo-1,2,3,5"tetra enzoxazepi n-

3-yl | deeephdpypbenl hetd4oncel i 8, dchdfetfahydre-éohpoendsxsaehins

bpgal kb el gooclof pbrateqs almhibrat ecand; g L npfphraLec AGAT, LN bi tor s such
as avasini be a Ucini be; "anion” éxchange resins such as col estyram ne;
pr obuseth ascbekaitbastd, dcugfisugheasshmEdophtandndi ceritrol; ethyl

i cosapen Y .p steroal ch a ysterol .and_y-oryzanol. Exanples
of an§?5%§§§F€gg%hp%§§%sl%ﬁ%?ﬁ %?gbﬁ?cgr%gn%yaffﬁ%ggdagg, dexfenfl uram ne,
f enf | afantheibpheattoni aechsnpat rasine, sanhepsanohestydexanphet am ne,

nazindog ghgnyISEOEaQolanLng, cl.obenzor ex; 2? receptor antagoni sts
such BECRBCB68829C A" SRAPC 7941+ “AR P BFRptT dB* YRRt agBfi sts such as
CBb 4229356ritanhabetniyll feceppontantagantispiastichtasodbR- dd4dKf16sand

SR-147778; ghrelin antagonist; 11P-hydroxysteroid dehydrogenase
soysterocl and y-oryzanol. Examples of antiobestic compounds

include, but are not limited to, dexfenfluramine,
fenfluramine, phentermine, sibutramine, amfepramone,’
dexamphetamine, mazindol, phenylpropanolamine, clobenzorex;
25 MCH receptor antagonists such as SB-568849 and.SNAP—7941;
neuropeptide Y antagonists such as CP-422935; cannabinoid
receptor antagonists such as SR-141716 and SR-147778;
ghrelin antagonist; 11B-hydroxysteroid dehydrogenase
' inhibitors such as BVT-3498; pancreatic lipase inhibitors
30 such as orlistat and ATL-962; Beta-3 AR agonists such as AJ-
9677; peptidic anorexiants such as leptin and CNTF (Ciliary

Neurotropic Factor); cholecystokinin agonists such as
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i nhi bitors such as BVT-3498; pancreatic |ipase inhibitors 30 such as
oxlistat and ATL-962; Beta-3 AR agoni sts such as AJ9677; peptidic

anor exi anwe 28escih4@3 | eptin and CNTF (Ciliary Neurotropi ®eCFae208/)55028

chol ecyst oki nin agoni sts such as lintitript and FPL-15849; and feeding
deterrent such as P-57. Exanples of the antihypertensive conpounds include
angi ot ensi n converting enzyne inhibitors such as captopril, enalapril and
delapril; angiotensin Il antagonists such as 5 candesartan cilexetil,

| osartan, eprosartan, valsartan, telm sartan, irbesartan, ol nesartan
medoxdiinkt it ripsosact drlarid 8B 2nd X <ediirty die-Semxg: 48:dh 224- Bxadi azol - 3-

/1) 01 Pleaxiadey LITeH A 2rebhory Lk bengl il dane! &Ly ugarboxy! i aci d

cal ci um nnel Kers 5 as -nankd plne, nlcardlplne
nniodﬁpgmetandlefann&epmneg pn&amsiunhdhdhneb epeheas saphoasll

Ievcr% allgk éc% éE ALOG71 andtNIP 12 aH? g KITS AND
ARTI CC NBEACTOREPEOVPRAEPRG EEﬁﬁEU F 8?@8}8 ﬁeSBF s&ft invention
al 5o rehdktesrtankictidekbtdanpliosengan, pbpioaeettincakateapesanti on according
toth resent invention onprl und | d optionally one or nore
other%gﬁpﬁﬁﬁﬁ &l c eFﬁE i@ﬁgégﬁa mﬁﬂ8§8&§gcht POSAGEERer conpri ses
i nstr e ans (bhat(2i, Bcuuﬁgd@@es%xasnmﬁ—ﬁowm -okabnbepmati-on sel ected from
the grq con5|st|n cating_a di sease state for which the

pharnﬁ&égﬂpéﬁpyéoﬁpééﬂFﬁaﬁyﬂé“@oe58°§§nﬂﬁl?P@Féﬂld§?8%§gg i nformation for

the PRALEBESUE LCal: iGQMRASIdiheN. cHQFd10 BI¥Qidwd | Oicrangs | Ashigchi R85
8ard|ng how to adm ni ster the pharmaceutical conposition. The ki t may

o ESABFALBNBacRaGRAGIREREri AP OI2BTRE PREKk&FPRGIARIBEFal may al so

CO”Drb%%a%sggﬁi%hﬁﬁheﬁ05pgﬁg§%”%uhﬂea@hQEQEQ%HEREQEmC0@ﬂ9$h%b°” The
container may , optional conprise a | abel i ndi cating the di sease state

for mﬁ@@ﬁ7ﬂhén§hﬁﬁﬁaé8&vlé@ﬂ cdmpasiinieen is to be adm nistered, storage
| nf or B8l kos ARE! RATIREALTRE HANBRACIRENEOIMRLLONE 20 gaEding how to

adm ni ster the conposition. The kit nmay .al so conprise aggltlonal conponent s
for stl@ldge oﬂh@dmnﬁSﬁnﬁatumrtﬁl%@lm@Qame@ntoTﬂfétﬁt may al so conpri se

the Comp@sitiag LN pRlbigheeRt iMh! BB 04989 chOh®Boradng to the

present invention comprising Compound I (and optionally one
or more other antidiabetic or incretin compounds) where such
kit further comprises instructions that include one or more
forms of information seiected from the group consisting of
20 © indicating a disease state for which the pharmaceutical
composition is to be administered, storage iqformation for
the pharmaceutical composition, dosing information and
instructions regarding how to administer the pharmaceutical
composition. The kit may also comprise packaging materials.
25 The packaging material may also comprise a container for
housing the pharmaceutical composition. The container may
optionally comprise a label indicating the disease state for
which the pharmaceutical composition is to be administered,
storage information, dosing information and/or instructions
30 regarding how to administer the composition. The kit may
also comprise additional components for storage or
administration of the composition. The kit may also

comprise the composition in single or multiple dose forms.
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[0137] In one enbodi nent, the pharmaceutical conposition in the kit
conprises nultiple doses of a pharnmaceutical conposition according to the
present iwoentsiamsorher ei n such pharmaceutical conpositi ®oTijB2@s/siszl e dose
formthat 5 conprises Conpound | in one of the dosage ranges specified
herein. [0138] In another enbodi nent, the pharmaceutical conposition in
the kit conprises nultiple doses of a pharnmaceutical conposition according
to the present 10 I nvention wherein such pharnaceutical conposition is a
single dose formthat conprises Conpound | and one or nore of the other
anti diL@bafic &n pnerewmbadtwepbuntbespeaihaeduhécelnconpd89tiFheipr esent

| nventhan, gl se kel Ales 19181016l 83.01 4P MapMlasLuLe fomprising a

phar maceuti cal conposition according to the present rnvention conprising
Conpounupbs{ahdnoptcondihy bonetbe poesewt henveantiohabledéreinrsooieretin
conpounds) where such articles of manufacture further conprise packagi ng
naterP§F§$a?ﬁuéh%ava??% %%ﬁ,l?ﬂelﬁoap%%%% ?ngoﬁ%t%?F%Jt%%ﬁprises a

caht acomprises hoospogndhe tonpnsi bfothe | dosngs heanyasi apéonriséde i nvention
proviges an article of manufacture where the container conprises a | abel

i ndi c8EFfig"one or nore nenbers of the group consisting of a disease state
for whnoechsgihergogpeshtiroembsdifehe, 2bnadpharakeeadicstorage i nformation,
dosing informati on and/or ,instructions regardi ng how to adm nister the
conpoSPRPBRLtIeR487 FhSo éteﬁBBHFﬁéﬁ%,m?%gl5%%r geftPEat conposition in

the aphheh8cOhit 1BAUf 86kY6 S £OBRI LEBSrGUhG | PberHOSEs9Ene phar maceuti cal
conposi tion according to the gresent 30 1nvention_wherein such

pHar maBBARF N Ehapdtit FBANI BRarsrAgrel ek eCPBPASE RhPR cbfipRi ses Conpound |

i n ong; Ak1EhgoH9SAGEN " BRIES SREELELSACBREEIRAa 1] 8441bndNoRANRLIET

enbodi ment, the pharnmaceutical conposition in the article of manufacture
conpr PEeshaupthpr eabsesapet Acphnr iReEatleafonpapedst fPRACAEEsddi ng to the
prese?grggxention wher ei n such pharmaceutical conposition is 5 a single
dose formthat conprises Conpound |I and one or nore of the other

anti diL8baPilc Bhei nceeenh dompolAds speei Feédther bbnartfolgg] oft is noted

At £he.packapl nGoiBt eLial YSEHabRaklls: a0d abkboles; gl mnufacture

according to the pr
according to the present invention comprising Compound I

(and optionally one or more other antidiabetic or incretin
| compounds) where such articles of manufacture further

comprise packaging materials. In one variation, the

20 packaging material comprises a container for housing the
compositicn. In another variation, the invention provides
an article of manufacture where the container comprises a
label indicating one or more members of the group consisting
of a disease state for which the comﬁosition is to be

25 administered, storage information, dosing information and/or
instructions regarding how to administer the composition.
[0140] In one embodiment, the pharmaceutical composition in
the article of manufacture comprises multiple doses of a
pharmaceutical composition according to the present

30 invention wherein such pharmaceutical composition is a
single dose form that comprises Compound I in one of the

dosage ranges specified herein.
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10 invention may forma plurality of divided containers such as a divided
bottle or a divided foil packet. The contai ner can be in any conventi onal
shape or wormsag4domown in the art which is made of a phacraemwsHsatd y
acceptable material, for exanple a paper or cardboard box, a glass or

pl astic bottle 15 or jar, a re-seal able bag (for exanple, to hold a
"refill" of tablets for placenent into a different container), or a blister
pack with individual doses for pressing out of the pack according to a

t herapeutic schedule. The container that is enployed will depend on the
exact [Bb64age ffor em20himveinkedimknt| stheaphbkwathatimeiie t han one contai ner

can b . ther_in a_single pac t r a.singl e, dosage form
For eggﬁgﬁg}£ggﬁlé?st%%yaﬁglggﬁtgln%%ggﬁagg%%gt%g&PﬁéfngmP% %%?% cont ai ned
wi t hi doaeborf ROpU3Im&neupachicobaposkanpheaofondknty accvhdi ng to the 25

presengegnvgntion %s a sp-called bhister acktig%%ster acks are well known
in t hB BaEREgHRGCTHUDE FYChRd ar BSBeP R Wi det § G2edPBP T he  Backigi ng of
phar macetihptal dupet cdomagrat ocoRpll abs etsmpoapsul esndastet be hoke). Blister
packs ?egﬁraII¥ consisé.og ﬁ,sheet,of relativelg stiff material 30

(pref 8Fabl§ SERFF tPanepaP8ht CpPasiPEr TRl Rr FRFYCRRYEr 8BSGHER®d foil. During
t he prekaghng process recesses are forned in the stiff material. The -
recesses have_the size and shape of individual tablets or capsules to be

p . .
packedV6f 2ty Thavé PRE®E4thaftzENgnR2ckaFE o AEREAADASEESNENT KPEE tabl ets

and/ opngapsdk 8sekOobenpacked uNBXhecbhgi @bt 8t ner peapsytes are placed in
the recesses accordingly and the sheet of relatively stiff material is

sHhl edn¥gRFAHSD TRE PPESt AcPivrplityt ofhdivheedoForheiners GAFRhaFs opposite

from ghg;digeat benchd ¥hi ghat hegegcessespuekerforard. -Ascaingsult, the
tablets or capsules are individually sealed or collectively seal ed, as

- desiredn ba fReangcessvsnbeeneénshheefor| fand @hekspupt inTheesarengt h of

.the s i S<p r abl b C be renoved
from PReChl TSr e Sak ByPnaRnar [y kot o ng presanre SacChboreoodbes wher eby

an opeximplesafpeped ¢n chedboikkdaboxheapiheesobrt héasbéesbotThe tabl et or

capsu : t hen_b d.yj.a i.d i ng. 5.1, Preparation of
R A L
2, 4- dPbxbaBlatdi hydrpli2eepyninidin- &- ¢ifBehght - dohtabdbnebénzoni &ril e and

pharnEE%%%L%akg ka%EERtfg&EV§ng§ doses for pressing out of the

’ pack according to a therapeutic schedule. ’The container
that is employed will depend on the éxact dosage form

20 involved. It is feasible that more than one container can be
used together in a single package to market a single dosage
form. For example, tablets may bé contained in a bottle that
is in turn contained within a box.
[0143] One particular example of a kit according to the

25 present invention is a so-called blister pack. Blister
packs are well known in the packaging industry and are being
widely used for the packaging of pharmaceutical unit dosage
forms (tablets, capsules, and the like). Blister packs
generally consist of a sheet of relatively stiff material

30 (preferably stiff transparent plastic material) covered with
a foil. During the packaging process recesses are formed in
the stiff material. The recesses have the size and shape of

individual tablets or capsules to be packed or may have the
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2

.1?1INH 5 K2CONDMSO  4- Fl uor o- 2- met hyl benzonitrile (3) 20[0144] A m xture

of 2-brono-5-fluorotoluene (2) (3.5 g, 18.5 mol) and CuCN (2 g, 22 mol)
DMF (WO 2isy11vews  refl uxed for 24 hours. The reacti orCEaB2008/his0Ed W t h
wat er and extracted with hexane. The organics were dried over MgSO4 and t he
sol vent renoved to give product 3 (yield 60%. 1H NWR (400 MHz, CDCl3): 5
7.60 (dd, J=5.6, 8.8 Hz, 1H), 56.93-7.06 (m 2H), 2.55 (s, 3H).
2- Brondnet hy1- 4- quorobenzonitriIe (4) [ 0145] A nixture of

4-f| uoro- 2- nethylbenzonltrlle (3) 14. 8 g NES (2.64 g, 15 mmol)

in

and A'BS EIoD SHEPS i CEEEQHQQQQQQ 1§H§éFﬁm

9&RF S 2 hours.

The

reactdaysutass 1@ weohrd ke . rO@J@ﬂt@”&@lreatﬂé'kﬂetEh%rsQﬂalp%u%% eoved by

f||trat|on

The organic solution was concentrated to glve crude product as

an oiRLaGi A e FSSESSRS REGEAingtlap ARt Fd® SR&Th&E purifi cati on.
1H NMél(a%QLQré‘i'}%:st@@l%Datélélggg( %al\l:'d %gr%:ln%t‘1 tﬁé pl.ﬂé)s,tlz: £3:(dd,

8 8 Hz

10

15

20

7.12 (m 1H)
at the face of t e foil whlch 1s opp051te from the direction

in which the recesses were formed. As a result, the tablets
or capsules are individually sealed or collectively sealed,
as desired, in the recesses between the foil and the sheet.
The strength of the éheet is preferably such that the
tablets of capéules'can be removed from the blister pack by
manually applying pressure on the recesses whereby an
opening is formed in the foil at the place of the recess.
The table% or capsule can then be removed via said opening.

EXAMPLES

1. Preparation of 2-[6-(3-Amino-piperidin-1l-yl)-3-methyl-
2,4-dioxo-3, 4-dihydro—-2H-pyrimidin-1-ylmethyl]-4-fluoro-

benzonitrile and pharmaceutically acceptable salts

F F ' ~
CuCN' NBS F
Br ‘ CN , CN
: Br

2 3
2
“N”NH F ' F
oo el
5 o cN JoL CN
J ~
K,CO5/DMSO NN N™ N
‘ )\/\ O)\%O \\NHZ
(o) Cl
6 1

4-Fluoro-2-methylbenzonitrile (3)

[0144] A mixture of 2-bromo~b5-fluocrotoluene {2) (3.5 g,
18.5 mmol) and CuCN (2 g, 22 mmol) in DMF (100 mL) was
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2- (6-Cnhl oro- 3-net hyl- 2, 4- di oxo- 3, 4-di hydro-2H pyri mdin-lyl methyl)-4-fluoro
-benzonitrile (6) [0146] A m xture of crude 3-nethyl-6-chlorouracil (5)
(0.6 20 gyv020&/1mmsol7) , 2- Brononet hyl-4-fl uor obenzonitril ectOr8®s/g55028 nmol )
and K2CB8 (0.5 g, 4 mol) in DVBO (10 nmL) was stirred at 60 'C for 2 hours.
The reaction was diluted with water and extracted with Et OAc. The organics
were dried over ngso4 and the solvent renoved. The residue was purified by
colum 25 chronmat ography. 0.66 g of the product was obtained (yield: 60% .
2H—NI\/R(4OOM—IZ CDC13): 5 7.73 (dd, J=7.2, 8.4Hz, IH), 7.26 (d, J-4.0Hz,
IeIluZedﬂf@m 24HpouBs 94 THd, réaétﬁ)pngwﬁsl-izl;lfhtged 610B4whBer2H), 3.39

(S | for_Cl 3HOCILFN302, 293.68: found 293.68. 30
L1 o Pht Rt ERbe bl Gk CRLEafe L Ol o SEPGRE N2y PE g PPea
-di hydMgS2kH qyd | tiveli s dvartmetdydded-Hd upive henzanit r3 | eyidiA &=, (1) (TFA

26 BT RE M Sl cssr st hgar oo s 8.8 mn, 1,

pys i medeB-I- gkmeihybj3 A-ZLBBrosbeBHpnitri le (5) (300 ng, 1.0 nmol),
(R) - 3-am no- pi peri di ne di rochl or| de (266 5 mol) and sodi um
bi car bonat e (500 4 ,r°§1.°£‘eﬁ%éﬂ J~ A oLoPErE P r&1§ea<|4éd tube in EtOH (3 nl)
at 100 C for 2 hrs.
[0145] A mixture of 4-fluoro-2-methylbenzonitrile' (3) (2 g,

14.8 mmol), NBS (2.64 g, 15 mmol) and AIBN (100 mg) in CCl,
was refluxed under nitrogen for‘2 hours.  The reaction was

10 cooled to room temperature. The solid was removed by
filtration. The organic solution was concentrated to gilve
crude product as an oil, which was used in the next step
without further purification. 'H-NMR (400 MHz, CDCli): &
7.68 (dd, J= 5.2, 8.4 Hz, 1H), 7.28 (dd, J= 2.4, 8.8 Hz, 1H),

15 - 7.12 (m, 1H), 4.6 (s, 2H).

- (6-Chloro-3-methyl-2, 4-dioxo~3, 4-dihydro-2H-pyrimidin-1-
ylmethyl) ~4-fluoro~benzonitrile (6)
[0146] A mixture of crude 3-methyl~6-chlorouracil (5) (0.6
200 g, 3.8 mmol), 2—Bromomethyl—4—fluorobenzénitrile'(0.86 g, 4
mmol) and KpCO; (0.5 g, 4 mmol) in DMSO (10 mL) was stirred
at 60 'C for 2 hours. The reaction was diluted with water
and extracted with EtOAc. The organics were dried over MgSOQ,
and the solvent removed. The residue was purified by column
25 chromatography. 0.66 g of the product was obtained (yield:
60%) . H-NMR (400lMHz, CDClz): © 7.73 (dd, J=7.2, 8.4Hz,
1H), 7.26 {(d, J-4.0Hz, 1H), 7.11-7.17 (m, 1H), 6.94 (dd,
J=2.0, 9.0 Hz, 1H), 6.034 (s, 2H), 3.39 (s, 3H). MS (ES)
[m+H] calc’d for Ci3HeClFN3zOp, 293.68; found 293.68.
30
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10The final conpound was obtained as a TEA salt after HPLC purification.
1H NWR (400 MHz, CD30D): 6. 7.77-7.84 (m 1H), 7.16-7.27 (m 2H), 5.46 (s,
IH), 5.17W06.28e8/114807 2H, J = 35.2, 15.6 Hz), 3.33-3.47 (mCcTAPROOS/BSAR (S,
3H), 2.98-3.08 (m 1H), 2.67-2.92 (m 2H), 2.07-2.17 (m 1H), 1.82-1.92(m
151H), 1.51-1.79 (m 2H). M5 (ES)[m+H] calc'd for C18H20FIl i 502, 357.38;
found, 357. 38. 2-[6-(3-Am no- pi peridin-1-yl)-3-nethyl-2, 4-di oxo- 3, 4-
di hydr o- 2H pyri m di n- 1-yl net hyl] - 4-fl uoro- benzonitrile, HCL 20salt

[0148] The TEA salt of Conpound | was suspended in DCM and then washed
wi t h sat uZatl éd (Ra2@tBo-Fheeoidani-t—yayed-mashit-2d4afddoxendyéd in vacua

The regagyagwgdbgﬁﬂqs%' ‘ﬂ-%%.[%g%gﬂy&' Le,an ngerszlgkgfsnenﬁﬁz} 5 €q.)

was ad bt ai ne renpvi n € sol vent.

1H NWVR (400 MHz, @BAOD)(1)6. (LEFR7-sk184 (fmCobidound I2- 7. 26 (m 2H), 5.47 (s,
1H), 5.21-5.32 (Al3qg, 21-1, J =32.0, 16.0 Hz), 53.35-3.5 (m 2H), 3.22 (s,
3H), 3.01-3.1 (m IH, 2.69-2.9 H, 2.07-2.17 (m 1H), 1.83-1.93 (m

1H), 1.55-1.80 (m N

\N/U\N e TFA

d%\/k{:jﬁmu

5 [0147] 2—(6—Chloro—3—methyl—2,4—dioxo—3,4jdihy&ro—2H—
pyrimidin—l—ylmethyl)—4—flubro-benzonitrile (5) (300 mg,
1.0 mmol), (R)-3-amino-piperidine dihydrochloride (266 mg,
1.5 mmol) and sodium bicarbonate (500 mg, 5.4 mmol) were
stirred in a sealed tube in ., EtOH (3 mL) at 100 °C for 2 hrs.
10 The final compound was obtained as a TFA salt after HPLC
purification. H-NMR (400 MHz, CDsOD): &. 7.77-7.84 (m, 1H),
7.16-7.27 (m, 2H), 5.46 (s, 1H), 5.17-5.34 (ABq, 2H, J =
35.2, 15.6 Hz), 3.33-3.47 (m, 2H), 3.22 (s, 3H), 2.98-3.08
(m, 1H), 2.67-2.92 (m, 2H), 2.07-2.17 (m, 1H), 1.82-1.92 (m,
15 1H), 1.51-1.79 (m, 2H). MS (ES) fm+H] calc’d for CigHyoENs0,,
357.38; found, 357.38.

2-[6~(3-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3, 4~
dihydro-2H-pyrimidin~l-ylmethyl]-4-fluoro-benzonitrile, HCl
20 salt

0O CN

\N,lLN : - e HCI

OéL\%A\T::]»NHZ

[0148] The TFA salt of Compound I was suspended in DCM, and
then washed with saturated Na,CO3. The organic layer was

dried and removed in vacuo. The residue was dissolved in
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21-1). M5 (ES)[mtH calc'd for G 8H20FN502, 357.38; found, 357.38. General
procedure for the preparation of salts of Conmpound |I 10 [0149] The
benzoni t rwbeogwiadsect nmay be isolated as the free base i Pcugsrmsdssotsut

" preferably, the product may be further converted to a corresponding acid
addition salt. Specifically, the benzonitrile product (approximately 10 np)
in a solution of MeOH (1 m) was treated with various acids 15 (1.05
equi val ents). The solutions were allowed to stand for three days open to
the air. If a precipitate formed, the mxture was filtered and the salt

dri edacktondtsdlled RodnE@l thedhbxbuoee (hWa§ egntertsatddefdnavabudCand the

resi dug,Lsolated o (Lhis uay, salts of LOMPONNG,L WRE G RLepated 20 from
S. e (0]

the foll'owi'ng aci NZoIc, p-toluénesu nrc, succinrc, R (-)-Mandelic
and b¥HMRen€8Ql ¥n} cCD{AN50] SLhe .isel7atddonmgnd/ir, purliZd-7caxé om,st eps of the

i nter i at.e ,conpou i e_.abqv escri. be rQcess optionally be
avoidgg?rf%fﬁg R%fe?ﬁzdigfgg_Pr§%1gﬁgqreggfigngzgﬁﬁ?ktg?goagé50btai%ed as

r e} at Bveby-3par emgorpoyunds2andst heuby- product s @, | MEWLI Ri.€9-af sBhe reaction
m xture dQ not interfere with the_suhsequent reactio eps ere
feasiﬁpe,ggﬁe grghﬁgeﬁﬁsdpatﬂgi'sgegg"ﬁag bémeliﬁ§na?eggfg‘spggpde shorter
procesgsng dMsmgss)andmirhe ebkiBr aatrbencefu,s8ndoirt Ber . peecesanay may al so
afford hi%her overall reaction yields. WO 2008/ 114807PCT/ JP2008/ 055028 2.
EFFECT>OE>ADM NI STRATI ON ON PLASMA DPP-1V ACTIVITY [0151] A single dose of

CD”DOw@%éré%ﬁ?ﬁgﬁédﬂﬁﬁ<¥6¥1&Héﬂ Negdd-f IHHTRIIS 1 td dasagenRfunk?.® Ny, 25
ng, 200 and 400 ng, respectively (total 36 hunmans).

E?@u?gog%’élil | Firgy baraorine oS BEPEHLS Mgt PEnAECAaHER afeithg fes/pound
base if desired, but preferably, the product may ke further
converted to a corresponding acid addition salt.
Specifically, the benzonitrile product (approximately 10 mg)
in a solution of MeOH (1 mlL) was treated with various acids

15 (1.05 equivalents). The solutions were allowed to stand for
three days open to the air. If a precipifate formed, the
mixture was filtered and the salt dried. If no solid formed,
the mixture was concentrated in wvacuc and the residue
isolated. In this way, salts of Compound I were prepared

20 from the following acids: benzoic, p-toluenesulfonic,
succinic, R-(-)-Mandelic and benzenesulfonic.

[0150] The isolation and/or purification sﬁeps of the
iﬁtermediate~compounds in the above described process may
optionally be avoided if the intermediates from the reaction

25 mixture are obtained as relatively pure compounds and the
by-products or impurities of the reaction mixture do not
interfere with the subsequent reaction steps. Where
feasible, one or more isolation steps may be eliminated to
provide shorter processing times, and the elimination of

30 further processing may also afford higher overall reaction

yields.



| has on the human plasma DPP-1V activity post dosing. As can be seen,
Compound | reduced DPP-1V activity in human plasma by greater than 10%

rel ati ve wo 2basgiahsone at 168 hours post dosing. Thus, asPcanPhesssezs from
the data shown in 10 Figure 1, by adm nistering Conpound | one tinme per
week at the dosage | evels specified herein, Conpound | can be effectively
used relative to disease states where it is desired to reduce plasma DPP-1V
activity. In view of the data presented, it is believed that when at | east
50 ng of 15 Conpound | is adm nistered to a patient, the patient's plasna
DPP- | ¥- act EFFEQTnRy BEMIBUETBATEYN gPBaPBASHAaRPBSW rBLELVYEYt o basel ine for
a per| 1 0 follomﬁn atiq | east 100
ng o [gg59lun§ Fﬁggagdggﬁ?s?ereamp8ugd gt?%ntgdﬁ%ﬁ g ?gﬁ?@?glﬁgsna DPP- 1V
20 actovﬁtyumaysbetreddosdgbyo@reatérm@haﬁsaﬁ@brEDamgyeIOO mgsellne for a

200 5 31 BoRBRURCI s SHRAFEIEPL TEOR-parh oRLeCRL- pat HHE S pl asma

DPP- |ylhcetyatysnayebebseﬂue&debyegteahet tban 79%er ehgt Cumpbond5 basel i ne
for peri od o | east 168 hours fol | ow ng_adninjstration EFFECT OF
ADM NF§T§% Eﬁ EE%%N%P%ﬁﬁm?VD5£ﬁ¥ ?Qtfﬁggﬁ]pﬁ? ﬂﬁ?énQOSegﬁf Conpound

was adamnbétgéeﬁ ocainbzysuha mumaacaa apgeﬁaggcﬁivﬁtﬁz%nnguﬁlhﬁ 9 humans),
12.5 n? %@o 30 8 hunans% (to 7 hunans% and 100 éto 8 human),

r espeRtF ¥BRyPY FHGERESS hPHs%PétE@l?ﬁéV%bE%r %ﬁe%%F%thtﬁ B Eaﬁfﬁlsterlng
Corrpoluagtldbﬁn?n theubymBs BhAspR BEEn! ¥romCih¥i §¥tROSho@ASiAG. As can be
seen ound reduced DPP-1V activity in human plasma by greater than

25@6rE+%PF?eltobba§émﬂﬁé55?r1€8 feuPsupdst @0Si h§TeTRAE, Wa8kcak be seen

fromthe Qé&égéh9$@el5 Ebgeiglgd Q¥ré§ﬂ1”t§ﬁ 5474 EDHQHUBQ 5 one time per
week at the dosage levels specifie her ei n, nmpound can be effectively

used ¢&fattieely Hﬁgéa§@l§¥aV@st9héiéeﬁ§e|§t@§§$réhe¥© teduge plasma DPP-1V

actlvaéglre&ntxl@@aeéetB@aga;anﬁﬁﬁg@ngsglviﬁy'S ?ﬁ' gugdokhat when at | east
50 ng of Conpound Is admnistered to a patient, e 10 patient's plasm

DPP- | S22t Pyesgnhag, betrééub@@lﬁyegrbh@brWhﬁanaBSQ@aétaﬁDv@gtOfbasel|ne for
a perot,0hnat 1 '§§Séd%$§égga£é f@é'Q“%ﬁ91§9€1nkﬁérﬁngﬁgnt[9153] It wll be

apparent -to those s in t e arf at various I cafi ons and
vari aplassacBAPbEVradeivotyheagsbeonpduned, byogpesterohsankBbs, and net hods

of th n out tipg_fr e i r scope of the
|nven?$g%€§$% 6 Mgglggﬁﬁr%%g % ?%gggéhggp?%sgg%ggn%éﬁtﬁ%ﬁrgover t he
nDdlffchlomnsgaadmvamsarabmenofwhhnsatnﬂea$toh0©rmg|dédCDMpyundnﬁ within

the SCOped%RnEQ egggegded glent the patient’s plasma DPP-IV

20 activity may be reduced by greater than 60% relative to
baseline for a’period of at least 168 hours following |
administration, and , when at least 200 mg of Compound I is
administered to a patient, the patient’s plasma DPP-IV
activity may be reduced by greater than 70% relative to

25 baseline for a period of at least 168 hours following

administration.

3. EFFECT OF ADMINISTRATION ON PLASMA DPP-IV ACTIVITY
[0152] A single dose of Compound I was administered orally
to humans at a dosage of 3.125 mg (to 9 humans), 12.5 mg (to
30 8 humans), 50 mg (to 7 humans) and 100 mg (to 8 human),
respectively. Figure 2 illustrates the observed effect that

administering Compound I has on the human plasma DPP-IV
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20 and their equivalents. [0154] This application is based on US
provi si onal application No. 60/894, 624, the contents of which are

i ncor por avedodsznesont o by reference. 'Wiat is mained i sSPCTIReglesomceuti ca
conposition foonulated in a single weekly dose form conprising nore than
250 ng of Compound | haying the fornula O The pharmaceuti cal

conposition according to claimlwherein he single weekly dose form

conprises at |least 275 ng of Compound |I. 3. The. phai naceatical conposition
according to clainmhe single weekly dose formconprises at |east 300 ng of
Conpoertdilvit4, Peetphasiageut RsakacobposetnenCasporndidng tredokadm |, wherein

the singl e weekl.y .dose f onprises. at | east 350 _ng,af und 1. 5.
The pﬁggnggéﬁfféﬁF EbﬁﬁogﬁﬁﬁﬁnggééﬁﬁdeggESagng%gﬁ? %ﬁér%?gggﬁgesingle
weekl yodbaeeflane atnpirissasunst posiedblangb00 Thgsef a€orpaube Eeenb. The

pharmaceuti cal conmposition _according to claimi1, wherein the single weekly
Hose PO GOApAFEas HEF miFe "CRYASAG PHq OFeamsEanac! Comrouta

ghar rrfameuh:iimal pe@resikt iaantaecgbéia@g tl@véllfai ﬁpéci\ﬂhgﬁeh@ﬂehﬁ,ﬁi ngl e weekly
ose form conprises not re than 350 ng of Conpound I.. 8. The
pharnﬁE@BPP@glIc&ﬁﬁo%@t?%%eﬁgégﬁ YnYsed ErAPMYE WReFdPReRe singl e weekly

-dose £eEMeeORBErSeS thake deBdRed50onNtcand NPl aBBLE DPanv58C tagiek . Conpound

In view of the data presented, it is believed that when at
least 50 mg of Compound I is administered to a patient, the

10 patient’s plasma DPP-IV activity may be reduced by greater
than 65% relative to baseline for a period of at least 168
hours following administration.
[0153] It will be apparent to those skilled in the art that
various modifications and variations can be made to the

15 compounds, compositions, kits, and methods of the present
invention without departing from the spirit or scope of the
invention. Thus, it 1s intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended claims

20 and their equivalents.
[0154] This application is based on US pfovisional
applicétion No. 60/894,624, the contents of which are

incorporated hereinto by reference.
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9. The pharmaceutical conposition according to claim1, wherein the
singl e weekly dose form conprises nore than 250 ng and not nore than
400 ng of Conmpound I. 10. The pharnaceutical conposition according

to claim1, wherein Conpound 1 is present in the pharmaceuti cal
conposition as a free base, 11. The pharnmaceutical conposition
according to claim1, wherein Conpound | is present in the

phar maceuti cal conposition in a pharmaceutically acceptable salt.

12The bWﬁWHﬁé@H?W%@] conposition according to claim1, wherein
Compound 1 is present the pharnmalLeutical conposition in a succinate
salt. 1. A pharmaceutical composition formulated in a single weekly dose form comprising more

than 250 mg of Compound I having the formula

HEI\\O

2. The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises at least 275 mg of Compound L.

£ ) The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises at least 300 mg of Compound .

4. The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises at least 350 mg of Compound 1.

o) The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises not more than 500 mg of Compound I.

6. The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises not more than 400 mg of Compound .

7. The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises not more than 350 mg of Compound 1.

8. The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises more than 250 mg and not more than 500 mg of Compound 1.
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9. The pharmaceutical composition according to claim 1, wherein the single weekly dose

form comprises more than 250 mg and not more than 400 mg of Compound 1.

10.  The pharmaceutical composition according to claim 1, wherein Compound I is present in

the pharmaceutical composition as a free base.

11.  The pharmaceutical composition according to claim 1, wherein Compound I is present in

the pharmaceutical composition in a pharmaceutically acceptable salt.

12.  The pharmaceutical composition according to claim 1, wherein Compound I is present in

the pharmaceutical composition in a succinate salt.

62



	Biblio page:1
	Description page:2
	Claims page:62
	Drawings page:66
	ISR page:68



