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glucose homeostasis resulting in elevated blood sugar. There are many types of diabetes, but the
two most common are type 1 (also referred to as insulin-dependent diabetes mellitus or IDDM) and
type 2 (also referred to as non-insulin-dependent diabetes mellitus or NIDDM).

The etiology of the different types of diabetes is not the same; however, everyone with

30 diabetes has two things in common: overproduction of glucose by the liver and little or no ability to
move glucose out of the blood into the cells where it becomes the body's primary fuel.

People who do not have diabetes rely on insulin, a hormone made in the pancreas, to move
glucose from the blood into the cells of the body. However, people who have diabetes either do not
produce insulin or can not efficiently use the insulin they produce; therefore, they can not move

35 glucose into their cells. Glucose accumulates in the blood creating a condition called

hyperglycemia, and over time, can cause serious health problems.
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18.5 - 24.9 protects patients from hyperglycemia (Le Stunff, et al. Diabetes 43, 696-702 (1989)). However,
after several decades, B cell function deteriorates and non-insulin-dependent diabetes develops in

25 about 20% of the obese population (Pederson, P. Diab. Metab. Rev. 5, 505-509 (1989)) and
(Brancati, F. L., et al., Arch. Intern. Med. 159, 957-963 (1999)). Given its high prevalence in
modern societies, obesity has thus become the leading risk factor for NIDDM (Hill, J. O, et al.,
Science 280, 1371-1374 (1998)). However, the factors which predispose a fraction of patients to
alteration of insulin secretion in response to fat accumulation remain unknown.

30 Whether someone is classified as overweight or obese can be determined by a number
of different methods, such as, on the basis of their body mass index (BMI) which is calculated
by dividing body weight (kg) by height squared (m®). Thus, the units of BMI are kg/m” and it is
possible to calculate the BMI range associated with minimum mortality in each decade of life.
Overweight is defined as a BMI in the range 25-30 kg/m’, and obesity as a BMI greater than 30

35 kg/m’ (see table below). There are problems with this definition, such as, it does not take into

account the proportion of body mass that is muscle in relation to fat (adipose tissue). To account
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oo Dgaer gttt oTROY (SUBLEY By n) BBl Pest oS Ft SReI0bRER

Res. (2008) &0RaHB6) §Bhlgdder disease (particularly cancer) and diseases of reproduction. Research

10 has shown that even a modest reduction in body weight can correspond to a significant reduction
in the risk of developing coronary heart disease.
Obesity considerably increases the risk of developing cardiovascular diseases as well.
Coronary insufficiency, atheromatous disease, and cardiac insufficiency are at the forefront of the
cardiovascular complication induced by obesity. It is estimated that if the entire population had an
15 ideal weight, the risk of coronary insufficiency would decrease by 25% and the risk of cardiac
insufficiency and of cerebral vascular accidents by 35%. The incidence of coronary diseases is
doubled in subjects less than 50 years of age who are 30% overweight.
C. Atherosclerosis
Atherosclerosis is a complex disease characterized by inflammation, lipid accumulation,
20 cell death and fibrosis. Atherosclerosis is characterized by cholesterol deposition and monocyte
infiltration into the subendothelial space, resulting in foam cell formation. Thrombosis
subsequent to atherosclerosis leads to myocardial infarction and stroke. Atherosclerosis is the
leading cause of mortality in many countries, including the United States. (See, e.g., Ruggeri,
Nat Med (2002) 8:1227-1234; Arehart et al., Circ Res, Circ. Res. (2008) 102:986-993.)
25 D. Osteoporosis
Osteoporosis is a disabling disease characterized by the loss of bone mass and
microarchitectural deterioration of skeletal structure leading to compromised bone strength,
which predisposes a patient to increased risk of fragility fractures. Osteoporosis affects more
than 75 million people in Europe, Japan and the United States, and causes more than 2.3 million
30 fractures in Europe and the United States alone. In the United States, osteoporosis affects at least

25% of all post-menopausal white women, and the proportion rises to 70% in women older than

4
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and i ncligdesylc&a@he p@cﬁhmﬁs dmeaﬁal&estsuﬂlﬁﬂz&ﬁhzitw bGQJ:IIdﬁée&ﬂ f@ndodiwt 6@hat i ve
proctitis. U S. nedical %i%§£ i nf | ammat or %Ei‘s |se se for ci£390 have

been esti mat 84 Rbeg: 44tO i HPYPIogRCUvLt ?Ib‘ﬁﬂ‘&‘f‘tie fothpvhaddedide
estimat ed t oakimugalgdiad a8 baed, mbhianaihe $Qinthtdd@o$Of &ﬂbfhinhtbfyrbowlarpdﬁsea@ #1¥ao

estimated co f.infla bowe| disease $ t |II'_on. See,
e.qg., Pearsoai,b ﬁnﬁ‘f@i& g PodHying 6“‘*325%)6) ]]quiQ‘}? 92% Hasre o 3 G n, (

Ggg B 5 oent eg gbgsé(o&ﬁ%%z (1942)&&%03@? Héeghg%yleewf l@\mnaht Phaﬁihdc?[emlﬁer Rb@mm@é 70)Ther .

nteritis refers to inflammatio t i ntestine,

és peC|) aljzi%y t he snﬁPtF“‘ilSrff" Bitf HLlammation {f he inte g ePI?eB’ﬁH¥ ﬁ’ﬁ m@ﬁ‘r‘i‘teﬁ%‘%?e %Wabf
numer ous di f t@idRioh (ReckS@Sve AnRLEROEBUs ifferdne RES. Eierbddfili QRTeRd tb aTla@imatibeof
smal | intestine Crohn's disease (CD) is an inflammatory
process t hat h&éﬁ‘algi‘nfeé%?eaﬁﬂfz‘)lﬁ‘brtl on of the digestive tract, but is nost

comonly seen in Chénlsastasparhd) i©fn inh@mﬁlmﬂfﬂprd)déis&ﬁzttlcﬂﬁafﬁtmiy‘pbﬁen cahd ed
25t he (termgllge)%qlleu and cecum together this area is al so known aé t he

i | eocecal Ve Edher 1e FLESOREy™ fsf“é‘d’f‘ g st . ey ingsHee eirghe GHie

the smalds bowelemnhyl) {dlbnteaesim. ARbgeHeMhANEaqy altd 1&1@% as thB @edBaSreg®h aD@EN OF
esophagus. | n cont L%%t with ulcerative colitis, y does not affect

the rectum BRiES PEmOr gr mere 8L the ofpa oghyybe sl ‘é%‘ﬁijo‘#}ﬁ @“P?FPP‘QWPH“Bn

ext ends deepandir@etifig tHelafdsN@oichio esophidzs ieebn@iisgaith ufEH@tNe%htWMs@fﬂlyC an
cause pain an d can ke the 30intestin fre resultin

di arr hea. CD‘ﬁﬁﬁo%#g%tﬁﬁfﬁﬁTﬂ%ﬁﬁgﬁ?@i‘gégsq@ﬁé r@ﬁéj%ﬁFW¥?%e¥ gﬁnother
nane for CD tkptintafkeaing of the aﬁéﬂtfﬁﬂ)rgah] Hietmfsamrﬁau@ﬁ)c@fcaﬁéa@aﬂnIaewmn\m;ke fhei s t he
third part of the small int stlne 8 (ﬁg|ltls # ﬁ%%affectlng all or
part of Yhe BGIEHS Py dpeguony rey|ting i %%@)‘ mahalEh 9 FHETETYS di sease of

the | arge i nGestlomRiouCQMIORIajotBEGaht &d ADhBataat@Nhe Lok Auigie s AMH BONARTII ONn
and ul ceratio f the inner_ |ini of t colo and rectum

i nfl ammat i on™ g?gﬁﬁﬁ? “ﬁgﬂg?ﬁ@a%%ggmg%W% OWWF?D S?ggvgedﬁﬁﬁﬁ(ﬁf¥hm§@Verlty
di m ni shing (@btn.a rate that varies frompatient to patient) toward the
cecum where the b?creg(talveacnoﬂtis (UC) is an inflammatory disease of the large intestine, commonly
35 called the colon. UC causes inflammation and ulceration of the inner lining of the colon and

rectum. The inflammation of UC is usually most severe in the rectal area with severity

diminishing (at a rate that varies from patient to patient) toward the cecum, where the large and
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WO 2012/ 040279PCT/ US2011/ 052478 smal |l intestines join together.
I nfl anmation of the rectumis called proctitis. Inflammuation of the signoid
col on (| owetet/j40® above the rectum is call ed signoi diPCraiS2enfosansmat i on

[ EVOl v: ng thﬁnﬁﬂhﬂeﬁt?e@ﬁhﬁﬂge{t&r.tlﬁﬂdi\iﬁﬁhl tPABL@E kekiug i?] dhed bﬂ&ﬁﬂitﬁmﬁflhmﬁhﬁki&laifﬂ&%ﬁ
the colon to enpty frequent resulting in diarrhea. As_the lining of the
colon is destRYYdgolgp g‘@‘faéedﬂ‘éfi[?ﬁor"%méé%cf‘ﬁ@ Wﬁj‘g‘ S,lgIB‘ﬂgm?sa{ﬁ%PnB?aé‘BH .mV?JI%E‘értl?fti ve
ga oct i9ti S i Sgﬁiré N i9ferkld I?ah%ﬂiti&%@ﬁifﬁnﬁi(’z\}}é&n éag@s ﬂfé%m}]o e!?nptﬁ?gED&]h&&gy

R119 is a rot ei h- coupl ed recept or PR119; e.g.,. human GPR119,
GenBank(r) AE"E‘@E%% igliaRgea- %Aﬁ‘?élf%o Hge PEI"@%W%@%%% formg refeasing BRyens. RYSR119,
CGenBank( ) AegBSsidoUIcMativoAYEB84R I famdofalt dhesfetdenigaf)ednt i s sel ectively
expressed on pancreatic _beta cells. GPRL19 1l0activation |eads to el evation

of a level of intfacel BERd? cAVP, consistent with GPRL19 bei ng coupled to
Gs. Agonists to GBREIS ishiGp#baiheolereapod apandend ¢ | Husidh GPRS 85 GRABLHR® i N
vitro and | ower an el evated bl ood glucose level in vivo, see, e.d.,

| nt er nat i onar*%&pHr Rartn's ABne A1 S5 et WSDYF BB Y8nBagh gAegeS103d¥p 51
In the |iterayup®3 @RRILRs hagos lasdis RaedniveIe bairéedd dnpargeditBaa (EBEGPR119

I nternational Application WD /@%{258) a s d ucose- Dependent

D 0Q nd _ :
151 nsul i ot r 8piveiRdcadpiosicveIngR! agel of %ﬁé@l}lﬁéfm& congisti Pt IR 19 fing
Patents (200&)upled ¥ GO)Agodisd & GHIBEAY ktimRLLAoRGRAINGES irdhISOsesbiidih a0 ahdle

rel ease of {J ucose-dependent |nsulinotropic Polypeptide (G P),
G Ucagon- Li KRB HIGGE Plogt Pt (3Har e st BHEMBERLAPRICEYT Wept i de.

Peptide YY (895380 aes O 081076A13, andHPEIRBId3NI 1A the Th@hturePaPRNMOGaf AR n 19( 10) :

1339-1359); far 20specific referenc rel ated t 19 aggni sts and the
rel ease of: felied t%?SIJ’{,UPs?’e(éeeS]ﬁ‘%‘}a“@i‘ﬁ\Bﬂ AN Wpé)ﬁ/ %qigs%éﬁ'ﬂfbas%ﬁgcr%?i@?%fn nt
Devel opnant , 1ksRlG8dpid Re&p@r EBR (sdQ0&Ss, c€hl. Blperr OPANTheR&R1enMEXH0)CIVRT):, 1362009)
44:149-170; X&%OO?/ 120689; and WD 2007/ 120702; G.P-1, see Shah,
Current Opini ‘in Drug Di scovery & Devel opnent, (2009) 12:519-532; Jones,

et al., Ann. Rep. GMRU19 £BMIK als¢ AR thd rcld I TQucoRcdvparidtat IBtilinogbpic Cel |
Met abol i sm 2010, _%5%1: 445- 447; and g é:?#G 076231; and PYY, see Schwartz
et. al., Cel PolkpsPidgsdPiianylusgantike fepydel ;'{)aaﬁl Ao oy s %2&@?61’“ ©As
ment i oned abpygide GPRNLY) @GRS kS lISESPh apGeTien Purhds R00S| Bagg: 13pd13sber@f ore can
be used jn treatnent of djsorder el ated to the incretins, such as, GP,
GLP-1, afd PW?ltﬁ%#E%?FS, e teﬁﬁ%ﬁ@ﬁlgfag?ﬂgs fidPetleAs 'such as, G P and GLP-1,
are substrates foGir ke aE YR estipepsi it Phuddpept-i daseelpkdRRobd)12:5do5s and
co-wor kers (Jones, e ﬁ%ﬁ Hg&n Re S/g%j ' @%@% 44: F1],4Z)t ave
denonst r at edf‘%nﬁsaf’t h ‘%’61 e g&ﬁ‘f“nﬁggw Il%)g]@lm)v D 554 %05%920782’
(2- Fl uoro-4- met hanedudet Sl €pR@nPginiok in Drug Discovery & Development, (2009) 12:519-532;
644- (3-isopropyl -[1, 2, 4] oxadi azol -5-y1)-piperidin-1- %L-%—nitro_yri 1 di n-4-
yl } -amne (€& o’]ﬁ%dME‘i e’ii'nggé%%g@?ggsggwrfz % : ”be’&)f”f’ %(E]:'Obi t or
acut el y asncr eassdidp] @8 WO Sfé/07erAaY&lds and i nproved gl ucose tol erance to a
significantly gre r 3§ﬂegreethneit r t al one.
d ucose- dependent g%ﬁs“iﬁ?' i ¢- pdi Mg ‘F%Z%?(%Ilbjds'ﬂﬁ’ and WO 2009/126245.
As mentioned above, GPR119 agonists enhance incretin release and therefore can be
used in treatment of disorders related to the incretins, such as, GIP, GLP-1, and PYY. However,
a number of the incretins, such as, GIP and GLP-1, are substrates for the enzyme dipeptidyl
30 peptidase-4 (DPP-1V). Jones and co-workers (Jones, et al., Ann. Rep. Med. Chem., (2009) 44:149-

170) have demonstrated that a combined administration of a GPR119 agonist, (2-Fluoro-4-

methanesulfonyl-phenyl)-{ 6-[4-(3-isopropyl-[1,2,4]oxadiazol-5-yl)-piperidin-1-yl]-5-nitro-

pyrimidin-4-yl}-amine (see, Compound B111 in WO 2004/065380), and a DPP-1V inhibitor

acutely increased plasma GLP-1 levels and improved glucose tolerance to a significantly greater

35 degree than either agent alone.

G. Glucose-dependent Insulinotropic Polypeptide (GIP)



WO 2012/ 040279PCT/ US2011/ 052478 d ucose-dependent insulinotropic
pol ypeptide (G P, also known as gastric inhibitory polypeptide) is a
pepti de iworet2a0iver nrone of 42 am no acids that is rel easeawsSkooosdovdenal

Iendoclri ng K cgl I SG&be@F\deﬁ@ﬁént iiﬂ%@lﬂ?atrbl:jlﬂpol}_@ﬂpti@er@]!]ﬂtag@flqéﬁltpaﬁrgaitg@ﬁlﬁiﬂitd%@
argely dependent on the ampunt o ucgse consuned. AP ha een_shown to
stinul ate gl H@WBU‘%«%E&WE‘H’R@ ipgrdimhe %Qgg%i“%ﬂ aqids tB‘%{h%rF]é%Pf’il i‘o‘a‘élﬁl%deééll | s.
GP ImediGIat eseﬂdos%@q{ bR sftdr hlie@llﬁ@:st?on’i PRCihduat &6 (AP eél@jséz&i@ DRl pémie ph lqlfe,
nanmel y PR. As P contains an_ alanjne at position 2, it is an excellent
substrate fofMpysPoy &WCO@ﬁfoaﬁwﬁeGﬁP&Qﬁ?e&P FIPPQV %R ét“H‘él@tF gysesegppeggengnpilin

Ful I -1 ength €&cR(idn hdhandr&atit B@th 1. GIPNNRINA S Ghs h@iohd BEAAEH bpeificRrSeithZbupped hi n
m nut es of secretion fromthe endocrine Kcell. Inhibition of DPP- 10 |V
has been sholfRY: 2SRERY RG P bioactivity. (See, e.g., Drucker, Cell Metab

(2006) 3:153- 1655 Mub edn@sht a@hiladine at g36ig6H 2, REPEN £200Q8) sublBickieOPHIBhy, abeacon,
Regul Pept (2005) 128:117-124; and Ahren et al., Endocrinol ogy (2005)

146: 2055- 20587yme jgalajiag Ge deerqdgion qf SR BimslEiP(ls i papifly coBe b e i n

e e S e v e
acon et al . I N naocri no I ab i - . cen Y,

& B s Bean KT BoBP B ATEEOBSE rar T (S, < 61 PARES. CRLHE@h BT og o

acti \éat e ost g@i?lhvfkbﬁ’lﬁtd}& ef ﬂﬁ@@@ﬁ?@pt (2ORSHIARHI3Y- 165 Beaﬁdn,eﬂ@aspépn(zgoj)!1aﬁ.eg7-lque I

synthesis and al kalin osphatase activity t ssocjated wi.th bone

L o, - i N 8 Pg hit g CORRL kapbEL0s3R) bR Of [l gl P,

di fferenti at i@Bxdnipld/intblddd, Ch e agiddiuslisimt N-@anihalSspbeBdassioWae, Q. eadoart t he

bone | oss due to ovar.iectomny. rece r (@ PR) knockout m ce evidence a
decr eased boﬁleJﬁ@i@3?04”8804?”15&950)@35’?%'%8t1 red bone microarchitecture and

bi ochemgal propeRrtdcady, AN HasdetEdhedn pafrafiBt 86:% (HfatibQ THP hakvRewv &bwn to
especially in bone formation., (See et al. J. Ph

( _ e_.q., Thong , Arrh _ %{s'ol

Endocri nol M{YHe PP “CZ@%PE)S%S"-S%H%E“ BEIPadn Efllagin P gy Resisgs 6‘&}“‘62000)
l|41: 1228- l?gg%osﬁﬁgds@@tigﬁy,@bth,asswghte@%ikth b&i@d@f(ﬁfaﬁﬂ?ﬂGIﬁ B;Q;?)Eén %13\7/1?1 &anlﬁiﬂii;tzé(i g) et
al ., Bone 5 7:759-769; and Tsukiya et al.,. Endocri no
20: 1644- 165 193t°°)2§ﬁ*ﬁétl‘ﬁt§é’fl‘g glﬁfé‘?gu%‘fm & ”be?gﬁl) P(%‘Pﬁtsﬁf‘t}ﬂ’}‘/g‘és f5en Fl??éVF‘é‘éB‘ieg“d‘t E“Bne
den?i ity or 01; ?<Bﬂmsig ai @@Smb@@ﬁyﬁ@%@d@bﬁd@ﬂﬂRb&hoﬂhﬁtM&bﬁdengé QH%SeaEé'Bﬂtk?m aﬂd
Tr ademar ic i ssuance of Unite t at es Patent No ,410,5 or the
t reat mert’ of SlF“equ‘?\E/BO‘Bd??és’ﬁ]i“?’i%‘I%nF - o) ltﬁiiurﬁ&ﬁ‘?ﬂi)g’ﬁ?‘&ﬂ BRPegtes @ albeéif{i de.
It;pweve_r i g ylr p& ihetésb Ebrrb_elp:tt}lﬂe_vea,ga@pﬁcgngs insHohé Eﬁmﬁtmn@slae_, leatCkhofg @uRlAm T

i oavai | abi , hegat.iv i cLir i ent conpliance, An active
al ternative g%Péggqg{Cflgoqu{fé%q%%ézg%@%gﬁgﬁﬁ}lagifﬁ-v%ﬂd@gm@iyﬁobﬁ) for
anr ears]i ng am41em1&g|e$mtgsuzt]geeval.,lzxm c@z@?mmﬁ@mn 177:35-416RR1L 9., g (s have

een shown tgQ_ sti ate the release of AP e , rent Qpinion in
Drug Di scove 97%'@§/%ﬂd6%ﬁ]8¥ﬁn,‘”(‘ﬁgd‘éﬁl Efé‘.’%‘f@-@@@ %2%64'31%@ al ., Ann. Rep.
Nbcci; Chem , (2009)“h<,4’¢95'eﬂ4ﬂ195s]0&@}lP Mﬁ%ﬁ]ﬁiﬂ@&ﬁﬁ&?%%@doﬂweaﬁ)@ﬂ 12042 .has been
H. A ucagon-Li ke Pepti de-1 P-1 5d ucagon- | i eptide-1 P- is an
incretin hor %Wlaggﬁflgéﬁlef i ?tﬁZSS gﬁ%‘ttf“i‘fgﬁféile&i‘aiﬂbﬁﬁ ce Br%ti"?‘fafl%" %@He%%tates
pL ogl uEagon amel%twc%et(esd)sbyr tml&eaﬁiliﬁiﬁgﬁﬂrkdiﬁe(ﬂﬁink &n&e%%tﬂon@d}hﬁhﬁ;&aﬁdn&f@% ons
t hrough a speci fi rot ei n-coupl ed receptor , hane|y P- 1R
2012/ 040279 P@Pfl%%@ﬁ?“éﬁff‘?% Céﬁ ngde gg%ggstsufgﬁaﬁgoaﬁ @%1? %fé)aarrg?a‘éagﬁ‘?:}lﬂ% ne t hat
regul at es gl hgaselhaipeaiit dstict comphance NasathaeiNe Sonivd HpfjatHil kdde@elop an
gl ucose- epeargﬁnt insulin secretion and to i ncrea]zo%éﬁlgmcr eatic beta cell

mass. QP-1 Y 3UYR et CECES P& FREOFERWS (oY E g48t¥i ¢ enptyi ng and
to pronote sati et pPRT1VEag8hiktk BaCYedf shEhProlstip@ptel thereRGRIIF G sécBhalQ @urok:l i Ng

e SR YN G R
Chem., (2009) 44:149-170; WO 2007/120689; and WO 2007/120702.
H. Glucagon-Like Peptide-1 (GLP-1)
35 Glucagon-like peptide-1 (GLLP-1) is an incretin hormone derived from the
posttranslational modification of proglucagon and secreted by gut endocrine cells. GLP-1

mediates its actions through a specific G protein-coupled receptor (GPCR), namely GLP-1R.
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16:413-422], as has its efficacy in reducing body mass [Zander et al.,
Lancet (2002) 359:824- 830]. G.P-1 receptor agonists are additionally
usef ul i rwpnrotawabizang agai nst nyocardi al infarction and agaiusge1osymgtive
and neur odegeneriat bdkectdis@fiA4ARS a héABnd thiasgude& R IEBRMINEEstRB. GLP-1 has been

10cardi oprotective jn_a rat nodel of ocardj al infarction [Bose et al
Di abet es (208 S sifgatc glgqqse- d%ﬁ?adeﬁ_lprq SPALIO ARKOdMERE P%C%ﬂﬁé’ﬁi‘a Hbdel s to

be invol ved ivassl PN lhagalaf&emmmm RUAC Qe [of)gbrstriagrr@tyl@l and td\ﬁbmoté/eﬂlety
(2003) 9:1173-1179; an Ann N Y %
1035: 290- 315Fhe efticacy of GLP-1 P%é%dﬁ é%%“séﬁ ig gonyerlioe Ql?c?ﬂ g‘élgosf‘ V‘ptépezz Ahrfiethes berpe

char act eni zederyhsi@atéEh k&leRNEhidaNstidid?- [aeelég Sefick r-d@, Drilyanek petspat 200D abet es

(2004) 53 Su%g 3:.5190-196] . Current GLP-1 peptide agonists suffer from a

| ack of oral ittt IaéB?SI“iS elficacydp sipsing Sody mpscl/palr e ke 2R S84 o

devel op or al k3o)bi oavai |l abl e non-pepti dergic, snall-nDIecuIe agoni sts of

GLP- 1R have so far been unsuccessf ul %Nentleln @ Qpin I nvestig Drugs

(2005) 14: 57- 64) . Shh-1dEIPRE R§PisS A 8‘?3”\‘/&535%? ga ﬁ“flgsagi“BSt&tV\?%ﬁr%‘ an

OL al Ib?/ agti \é@gﬁé&ﬁqm hidagit o%%ﬁlave dnﬂ@lélﬂ@(ﬁdg&@r@lﬂe e@&aalemum ﬂrl]ae\beén sBbwidoftel 1N

t he bl oo agoni sts hay een shown to stimulate the r

GLP-1, sfe SHAHOPRIGFHEM 2 Eﬁbfnﬁfl%ﬁ O InfreiogVBPsy e&“lmﬁb@ﬂﬁ 54(1ﬁ809)

12: 519- 532, 35)17} esd (BIP- 1 has bARARhoWER rod¥BOmodelz@dbe 1n(/@9t91931 le41411rﬂg419d 170;

Schwartz et. al., Cell thabollsn% 201 11:445- 447; %i 2806/0762

251 . Pept i de YRRIQRpysfion [During spgfr. Vg ? S L 4eing (e et

originally |s@kakﬂﬂuBBQQ9§Q;fron1porC|ne intestine (Tatenmpto et aI , Nature

(1980) 285:417-418). IS secreted from ent eroendo [ L- ceIIs wi t hin

both the |arge an eré“% iporglofs gk prEPe § diabelfs apse gﬁfa%l bz\%icﬁ g“cff 1GeReY 2GRl human

gUt hCOI’ICIS:’lt r gké, @g&ggﬁck: m@&%&ﬁ@%@ B\Sﬁp@rﬁleW% n dugdenum and j eJPKIQEmUSA
ighin ileuman colon, an est in rec er

(1982) 79: 4471- 44F8TCTAGIE drPeB?deélgngtt%'é F%‘élﬂtaiafg] Pg orgly ‘@3&193@3‘%6%*1‘1@77

Ekbl aczi eg) al 1mpaaﬂ@dfﬂﬂﬁ8y 2R dgaﬂﬁ)ﬂalgflaﬂoavbiﬁiﬁlé nBh- p@itlderégﬁﬁgﬁﬁll ﬂ?@&zﬂe( 200|8) )

145:12-1 PYY. ex sion in rat has als een reported to extend to al pha

cel I's of the%sELG g; IRMyeiHan G%H‘&“TCBSS&?M?WGH‘ E’r‘i@“r%’dﬂW%?“%ﬁ‘&ﬁ%gat a

(Ekbl ad et at2005)Rapt7icds An(a2402ye aaarnzt&k-agﬁ&c,h iR e veopt Al opaly QckivierbMpdsit@n

circul atjon as. PYY1l 36 and PYY. erlein et al., 35Peptides (1989)

10: 797- 803) . [9piApEaspR fnengesrapy @ﬁ“ﬁ LWW% cMeodby cl eavage of the

N-terminal Tyr andpRID deesikielies bbyh sSBRPn 1o\MimBM¥3haBlehs of h;ePpr «d enahn@menf orm

of PYY in hupan, postprandi al as (G Regul 1994)

51: 151- 159) . rO%Wﬂ%éB‘é d‘CW’%fEQSW’@%”f @@%éﬁ%ﬁ%@z‘? luéﬁﬁ i 5478 been
reported to bave, @OPaL: ol 190.agENAGLet. A IdeN MeybalksmNEN0 YA .4ueagpbar WOY2R) , a G
protein- couple%éagceptor (Parker et al., Br. J. Pharmacol. (2008)

153: 420- 431)2 Ter PYY3 36 has been reported to be a high-affinity Y2R
sel ecti g agoni st L.( Kei pegptite YM YYAM J. Physiol. Gastrointest. Liver
Physi oL (2000) 27 2 PYY was subsequently reporte reduce 5
hi gh-fat food int gﬁ’é’gﬁ g’Y <§§¥ lasfat3éramﬂ)‘e)r&ic‘ﬂ‘rP§Ptéﬂ% OFgiRp léﬁgta‘ﬂnol é 8IBE al .,
Endocr i nol ogihtsStigiresmot of 49 8@urdl@030) agtd4 170418 R Py Micgidd ffdﬂﬁﬁltdr&nﬂib(ﬁﬁe after
peri pher al gnlnlstratlo Life Sciences

Mor | ey
41: 2157- 2165} cclls within '?%’F ﬁaégeaﬂngé@ﬁ’ﬁ inssieafhebest sheyp4hag rﬁtaaéld BYBH $%Epor t ed

to markedly c@detatidRodinmimiacandyweirgivl igaicichiin baf jSjunim HiSGH ﬂameand
appetite and food

ntake in hu and t eas 0 take in
but not " yoRhdr] MRS En MR A ere A TR Sy SOR2y R I RE Y A6 e b
ef f ep]E_ r equ: wﬁr&meroyzassj g: fwoam"guauﬁig@a,az :c Mpé[&és@ﬂ)(ll? 2%&%@%% Jzzgund to
S| gni | cant reas ap. Ite reduce 0 aKe 0 OV
hours. |nfus 8ﬂﬁgﬂ”%%$§&§§ﬁ%&6}gggﬁ“@ﬁ?“ﬁd?ﬁﬁﬁ 6&8 &t CeFeaie %é?
concentr at i oaslsof tht netmmhhgiﬁlahedldtt@cdueaktheelemIoewegasa @kbIRYX 3L a&pma:shl n 15

m nutes, fol lﬁﬁ@&3%\él—36 {)?84{9 1sdr%l%|asle£1] ?ntot the Ql?csu atlon as l%%?l 36 andqﬂﬂg 36 (Egerpel{g eet%zl

was reported(
35 Peptides (1989) 10:797-803). PYY; 54 is generated from PY Y ;4 by cleavage of the N-terminal

Tyr and Pro residues by DPP-IV. PYY ;.5 is the predominant form of PYY in human
postprandial plasma (Grandt et al., Regul. Pept. (1994) 51:151-159). PYY 35 and PYY; 3¢ have

8



15t here was significant inhibition of food intake in the 12-hour period

follow ng the PYY3 36 infusion, but that there was essentially no effect on

food i nt ake 20re/tb912- hour to 24-hour period. In a rat Cuds20mMBpRas ed

gdm’ )ni st <r:| ati g@:n(ﬂépoﬁéﬁ{@ ilaﬁ:fdoﬂigﬁtaﬂeﬁ%(dnﬁ?ﬁﬁkzityatg\mﬁ egtejclqm@ (VPR & (qabtkiyi- ; or 7
ays) reduced cunul ative food jntake (Batterhamet al_ ., Nature (2002

418: 650- 654; ‘WS Fewptet Paker ef @y iy ghf’ h‘tﬁf"&@ol-ﬁ?(b‘%ﬂ%-”(?@d@%)’ hgwavey PY¥gys hias

20Per i pher al badmpaisd tat b BEhoffidY ¥3R36lhas JBasn (RaRer Lied 4t @ medyice food

i ntake, body weight gain_and glycem c indices in diverse rodent nodels of
ot abol i o di SaNEEess T sBPR>GLDO] BOTIRGL 180- B Y Wap Absccgien By jeRorics)raguee
Met ab. Dissor gigh-fa @Q)int2&: 18 &8s Biéd periphdralhdsind@@iion @medatLdl. Haascriablogkade of
Y2R with the _specific _antagonist BlIlE-246 attenuates the effect of
peri pher al | ySHRRHPSH &1-3 45 BABOGEABY & eiphblogsdB greraifs reyRicra gdmigistratiogy cj ng
food intake (MbRStt wglLifakeioncBr@ody) 42217€86§2005) 1043: 139-144). It has been
reported that peripheral adm nistration of a novel |ong-acting selective
Y2R pol yet hyl ene §fPOeRLadgnpsigarRe e e Pagdrmogtd aidyy F45a 19 iuRs and
e e S P i i
gl ucose) In rodents, tirz et al. . ) ) : - ; I et al., .
Med. Chéfh (Bin ‘3’6.&%2%1292‘2 %13'}’“4 pichghighawty spid ofugad! dpe f@‘?‘%‘l’éﬁ!ﬂ* §5bn i n
n}ce :J_eags tf):qtn_k@ tlckevmzooémfpmml49 ﬁglgiegmggﬁbﬂlsﬂﬂﬁh&r}gm@ faund t@QQ@ﬁﬁdnﬂ%de(cﬁﬁﬁéy et
al ., abet ol ogl a . - . t as._ been reported that
e | pheral - aBREHE S BN B Er H o Bolr R ShAT R oHl e Saberride V2R
?%olni st bi nhi ?@)stlﬁaﬁd(h@dlrdumt%%&)naﬂﬁ_ f awrfggsguq)e@e%ﬁaé ggmé lzfelaﬁlsérl_si_rﬁlldvﬂlsHTBEY%% within

al asubramani am et al ., eptl . . - .. ere |Is evi nce
that agents WhiPtWStiPYRITedPd alffﬂde %&?%8@?%12?1‘?%%/‘?%“ % “é‘E?ﬁ'fIbWaSﬂFl%%tégf fon
?%ai nst 1di3§t ItHeféd{;\hE@@niﬁBﬂlt _glgﬂﬁtdn(zb(g éﬂw%ﬁw :Ii-lg-mlg éga&lr{?\%mmﬁo@hgla@wm_gl erance

oey et al .., . ur gpept i des A ; - ) ) .
2012/ 040279PEFYS{982M ﬂ%b@%&?‘@s es entlaﬁ? fo gliegt 06‘48%?‘ ip@foinhed 26105t OV ROWRSHPSt S
such as PYY1li36raetellyR¥¢ySicdbdemisuesif & P YR, Qlifedpb@BnaagaiifisdtiotPivi@piail e for 7

sei zures, such as agai nst kainate sejzures (El _Bahh al ., r. J.
O et Ty A et o B B SR S
(2005) 20: 760k, Th2)n: DlugTaschemnsyepartred t hat Y2R agoni sts such as PYY1_36

and PYY3 36 act a roapsorhtive 5 r anti-secretor hor nones,
e eaa e une RO an e S e G D B b B e Pt n el RO Wt er and
sodi um i n valki@hiScahaint §lyodmit hlideomelivelsBirddehd fodels ofthhetabdBR Slise BeIbfdHM sexes 1993)

105: 1441- 1448; Liu. e I J. Surg.. Res. 5) 58:6-11; N ghtingal e et
ATt ( 100Rjnese e drbesihelirclt i e AR b R0) - Bt R
Bal as ub;I arrﬁnblaanae& ofa¥ 2R wilh thweldxhifﬁh&agon(szBﬁ?)méBa@Aﬁ@mB&&?e);t oflpteri;h]a&ubegn
reported that Y2R agonists such as PYY anal ogues inhibit secretion anc
pr onot e 10ab§‘8?15‘§'i°8ﬂ RISy H AT PFF P ?%t“e@?‘ieﬁ%mge%?‘f Rk g’?ﬁbo“ et al., Brain

( Bal asulpsamarean@sh 1@43:139J44)Medas Kb fpor{cd QR0 pertpBeraradtn mddidn of! atnohasoﬂgeeln
et al.,

reported that PYY pronptes intestinal growmh in normal rats e
Am J. Physi 8iine Eei%@l%‘j Y%‘%Q‘?lé‘;@fﬁﬁ%ﬁﬁﬁc‘ﬂr‘t‘)n gachelds %Bﬁﬁ&réfg’c?sﬁé‘f%jlﬁé? Yoni st s
such as PYYliifoaldiubdEY de@bolistighitdse ARpah], pradohd induyin andpldiakelicse) i @dis

been 1 apor t clbhdie R GRS SO BT SEed om0 B

protecti on agaibast repdifel @ATRY Uyl aldaVig Inich 1SR 6ahSUSBlopiGerd bCBpatinsMignedd drldi S

and Crohn's di sease (WD 03/ 105763 It h reported th PYY- defi ci ent
e oxior ¢ SR dFel s Babttenei 1906 197300 TR0 TG Bt oall B o
and/ or can ceadhikrfiodbes lon®actgaonst alddsghlyodelDDREY IRESnikENIPbits QLIRS A8

| oss of bone mass) (Wortley et al,, stroenterol . 0 ; 4-1543) .
It has 20beeﬂromﬁafa§ Belabsiin s _<§%1a%61§¥?mé81ﬁ%f alp Fepiiet PP oodei s
of pancreatitis (YanaisRaMiseetat &lents whRpbiig@se PIAOIHhESs i3 340 3aonfer It

has been reported that angiogenesis is inpaired in Y2R-deficient mce (Lee
et al., Pept P@&“‘(n?@é‘gitad? .mé‘g‘ie% z?enﬁt}ce‘?bg%)lﬁa?‘flgéﬂldmp‘s‘%vg SYFOsTHETYsE r@% of
PYY1_36 z@nd BNXYRudhepiieimb@®) angd-egenesis. It has been reported that wound
healing is inpaired in Y2R-deficient mce 25(Ekstrand et al., PNAS USA
(2003) 100:6033-6038), i.e. that agonists of Y2R such as PYY1l-36 and
PYY3_36 pronote wound healing. It has been reported that ischemc

angi ogenesis is inpaired in Y2R-deficient mce (Lee et al., J. din

| nvest. (2003) 111:1853-1862), i.e. that agonists of Y2R such as PYY1_36
and PYY3_36 pronotes revascul arization and restoration of function of
ischemc tissue. It has been reported that agonists of Y2R such as PYYl 36
and PYY3_36 nedi ate



30i ncreases in collateral -dependent blood flowin a rat nodel of peripheral
arterial disease (Cruze et al., Peptides (2007) 28:269-280). It has
been repowvoediztet79PYY and Y2R agoni sts such as PYY3_36PCRUSSUpOFSRSS t unor

grow h in the casffadbeen fpited (RANYOREREAIGs ﬁ@ﬂ@ﬂY‘ﬁMQﬁhd&&&Q@{&hea{fbﬁ duct al
adenocar ci nomat breast cancer such as breast infiltrati ve%aguct al
adenocar ci noRRCCHY agAn SALBHC SruFFs auchuds agpnst Sainaleysaiaiees (i BAOR s dnb“Barrett' s

adenocar ci NONBurbdd. W2®5) &l 1417-3U3@ wddb(ya 9&5) NAu]erz%Qy & 3Bseatd (BOMBYH 2@Y60-773).
Surg. Res. (1995) 8 707-712; G Res

55 T51- 185;  Toengltd Bt erpas iR Bty s SR, oo TNkactbR TPt o

J. Surg. 5( 2004 hnil&BiclP-Hodibnes, 1ﬁA@a&Q§2¢dﬂ4ﬁ&Z&BﬁH Addﬁ&@tialloﬂﬁ%%ﬁ)rptlon of bdth has
been reported that stimilation of Y2R such as PYY3 36 leads to

i ncrease in PRESHY S%Qi?‘ﬁb‘h\éaé‘?}lsrlpa(tﬁaﬁ@%b%"t’elé‘?ﬂ"hlkaEIT Qustfesryer ‘§2(é9%3§é05756)1

Adi ponect i n isisaniuadibRoking Red. t(fp9ppsge@11 mgmmgané Jgtazvrr@ﬁm%pggamrmagu @DJchl
et al., din ChimActaé)ZOO?% 0:24-30; Tilg

et
(2006) 6: 772¢78%) AR BORe PR’  iafig Dragiynian g1 iy o@”éﬁl@e@f ?28%%3 6420: %@&bu ng
Svascul ar endobdigkh Alpot@ ths Y2RA B QRhagesY aﬁﬂﬂogluébﬁﬁlhlblﬂse‘éﬁﬂﬁﬂ &ﬂd@r@gote
effects, predomnantly in cI e and liver (Kubota et al Chem

(2002) 297: 25‘@8@“?‘5%‘@0‘1@5 © westipal epitlglium glatpsubraspyginm ¢ a%s’iMfé?SQh‘me

adi ponectin (®uelss: 3hays42l:7¢etrha§ B&‘ﬂl’rép@ded mattrwxaﬁam@teatn&dum gbwatlh%@glemsc
| i poproteins in dyslipidema nse LDL

(el :
chol ester ol (G20 AL dHoest SRS rir b Efuteet kppimeted SR3fetz008)
?a DE§39 9943m|SLAdl(a%pmp3g bkt E}’hﬁ‘& %&Bﬁgﬂlﬂoi\/ﬂﬁﬁdtlﬁ(@ftzagg ;vl)okatgll g&gglggmgg%a%(;ablmmmt ein
asse \ ul . tters . - .
Adi ponectin RASRSBEEH I?EB'?.’]%& (%087)5%:?14%35 e the abnormalities of nmetabolic

syndromes i ncl udi n@ad kshltdpbriddaBdt YRRAGEnistyuRE hOPYE €, PYand; &lysd)ﬂfai denma, in

a nouse nodel of obesity-]|inked bol i ¢ syndrone, associ

decr eased adPrSE?ﬁté%’tE\‘gﬁ‘nfté‘efgfném{%g‘gweifhs%ﬂse S“%F%‘B%‘-‘E@’sye edie a{“%éf?éﬁ‘ s ease

29: 1357- 1362)wOAdI1pSTHRE. I Has Bas rdpofed thapant- @a‘lcteat Iaicb H;uhtatael oaﬂagpeagqmaﬁi@e,wi n
response to tissue jschem a (Shibata et al

279: 28670- 286"7&*}at S)Qifblb‘ﬁ‘éréﬁﬁe ORA825H Orrcéfb‘aﬂnfeéar‘)f%tl‘ﬁ’r@\?‘é‘ﬂt Ség‘rZ‘é%F qss

[ scEem C inj wg/hdeaé@ugbsseﬂd@teh%dss)qwlomdyret&:1 @&ktd@nﬁydnt(bfﬁmzszbgmmggm) It has
nec anls i shi nmu . rcul ation i ponectin
has beer? rep “?efléfd”’ft%da t@ﬁrﬁ’@ SfPB CIUE paq{ecggg}nrfg %1?8%%%‘%@311‘0”3“ is (Vona-Davis e

i schem a- rep@[,fmpﬂzdm(zooy)mggesésm)bata et al., Nat Med (2005) 11:1096-1103;
Tao et al., G rcuL t| on Eﬁp 115:1408- 201416 YA\gﬁgﬁfectl n has been
reported to confef TpT BFREPPEH Y Ansiegensj dtmpairgd in 1500 EHeFE €< on
injury via ANptided o) edopl @) gienthkd Jaaisis of IR sual ek w‘flrqucmnq@s fr&anen et

al ., Cardiovas¢ Res 008) 78:116-122). Adi ponectin ha n re orted to
confer prot ea@%ﬁnfﬁ’ﬁaéﬁ b %nnrép‘ﬁ@ &abﬁﬂ‘é’ﬂthe%’f“géﬁ}glpﬂfqddn ?E ‘frlt “f ol | owi ng

myocar dizal i (fkaaidieps,, Plzvhswgmzods;l(@tmbs 5013, ztthau@@ﬁﬁss&mﬁbm PYY 6
REHTAE R A IR CR W RN B TR
42f I1065 1074)nI Yﬁdﬂe{ﬂ@[&:ﬁﬁﬁﬂc@(mﬁ%t Jaeertzrnengés]g ezhoBpl 1(1§31t8153=,n8(ﬂ?1 QE&ﬁitlaQCBmMI nst
i nfl ammat ory n onectin-deficjent, mce exhibit an
enphysema- | | ?(éﬂﬁ%é‘ ? ?Sess@%ﬁﬁ%ﬁw gomgfes reVA?ﬁ“fj“Zﬁf’ﬂgrél?dorFStorE%‘?’i’gOféH’lc o)
Physi ol ( Mar gbhefic tZQ{ii)fBlt)has Wdh mpa@éatthar:falgtaﬁstshemwse&garsm 1L in@ ONTYQ L, mediate
protecti ainst  a ic air ammati on an rway ..
hyperr eé@ons EAES & QUUHF fa‘iﬂp m%i‘”&@%d? At ge 1t°ﬁpe<£§’l1?’f\éff“(’%61}58358@5%? ,J.
Al l ergy 30Q kmul, Pépﬁumbodﬁ@@@@ &Rb8: 389-395). Adi ponectl n has been suggest ed
to confer prot ect ai nst pul r terial e sion by virtue of
its insulin- sen3| ‘??8“ PP tiat @H&%ﬁﬁh agpniggy s Sucg % l%%ﬁ’r%ﬁnéﬁp Viiliiand
115: 1275- 128§r)owtfﬁﬂltm:0ﬂ&£§bf 8. gh@ﬁneﬁ@@@caﬁq&a@@mdhaglpar@reaﬁmducar aaie@ocelbﬁﬁmtaymeast
rel ated hypertensi %\/ﬂ ﬁal d ?rrelll ?(fr atign of ertens %ﬂi
associ at ed i FpErte Pﬁ’aﬁﬂﬂf GRIVE fed! BIBS s ﬁo ‘BP%"éé‘iC r‘?sf shi et al.,
Hyper t erssi onadea&ﬁﬁs)noﬁﬁ aﬂ;&ﬁ&relﬂ.ﬂeﬁl):noc%ﬁdm@mleeidl nShasy been) reRe9-Led I iver
decrease turm cr 0 TNF),- a- i ndyc adhesi on
mol ecul es VC?—\ ‘%”E (ﬁcgg 518 é(ﬁdﬂlz WSt $n 9ﬁ§‘ﬁ%?g6f®§%&eﬁgc}?%hﬁf’% eléel | s
(HAECs) ( Quchéptiats (ad)oz) 26Bgc3samMicBAld¢nlE99) Al 005:24. 1304 T&) s 1dr8d9ot. 0 | nhi bi t
production of TNF-a WD 2012/ 040279PCT/ US2011/ 052478
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I n macr ophages (Yokota et al., Blood (2000) 96:1723-1732). Adiponectin has
been reported to confer protection against restenosis after vascul ar
i nt erventworro(2davozada et al., J Biol Chem (2002) 277: 3728TAB7619052478 he

central role of TNlﬁaﬁbéeﬂrép&ftédaﬁﬂif&ﬁﬂlﬂﬁhdﬂaﬁ Yor&chde BP RSl all@ds Byntidieagdinl ity
of agents that block theﬁéctlon of TNF- é%ﬁ%éeat a_ range  of |nflannatory

condi tions. BHNE adinoBertiy ZEHﬂiéﬁ%B@8993 {40 iRt adiprEanithi d

arthritis, i mtk@aﬁatrﬂamnﬁ@wmw@e@@@hw@h @sm @H@hﬁ(}:tas(zd@ﬁe&ﬁms@mﬂgbpﬁl ng
spondylitis, brain in C aIIo r af re ection,

SQri asl s, car
asthma, and f\’ﬁe Ry I’(’é’"’(”BF é%siﬁ)g{ﬁ T3-Bar h“élfpo(‘%ééﬁertﬁi‘ﬁu itﬁgoaf@me fedp py taggefing
Yamanot o set  @dscularGhildihgial ceﬁ@dtrﬂﬂﬂe@ro@ﬂ@@@éndlﬁbﬁhﬂrﬂmﬁﬁag cfBehy @rﬂd(ﬁ(ﬁﬂzﬂlﬂ hdin
Lab I nvest (2007) 67:449-458; CGuer tabollsnv$2008)

34:12-18; PaPil¢ a liypr (Kupgta er gl &ﬁmlleﬁfﬁ%@fm)@%é%ﬁﬁ%é%yb%e%ﬂal

GPR119 agoni $f8. (baneesheemshowmadigdnsdih ik hevctben kpireas&eheaksot¥d we@e
Schwartz et. al., Cell Metabolism 2010, 11:445-447;: and WD 2009/ 126245.
SUMMVARY OF THESTPS§UENPPORICIS They Sbﬁ’%@@ﬁ{elﬁVﬁ% Highsrides sapbdpnse GO cholesterol,

? f2 I zor o- 3 (5ndl‘15wm &ro(eéte(o%(M%rls,B letir, @wb@z@ﬁomz(zob)s)sl 989- 99;3 II’\XI_dlé)onectlrI}] hEllsb
oxa I azo In Yy vr m no I met enzam
Cdo’ (Forol R otk ubiHn i bRy Wi prei Gt A e

Z 0:c ?/at €s, 3?98 IP?(QQ@O% A(hﬁdr%&fn,zha?llaeeﬁ |f@11)nd to amehzorate the abngrmahtles oé metablohc 5
uoro-4-(5 uor o uor o o an- 1 4- oxadi azo - pip

eridin-1- 2050 lﬁflaﬁhﬁg algghngﬁ%%*fe R 3?% ﬁ%da(iﬁsla@d%%ﬁ% mguserppdel Rrof

Cﬁrrpou Pd 2) anditphaaneeublicGahdiymassepiablith &alched adipbnéatBiSvelsqpdrahy gir,at es

t hereo

|
3-f 1 uor o- 4- (&@Ffﬁb&wéﬂ{o@ P3L305189A M Bpspindastsrs yepgried g synulaie A9€peeBesi ) pi p
eri di n- gl ) pyrredPosbicio dssiyd i8dhcm) (SEBZ @ def. Eswzrmleaq (21004)) 27@8670121861743) and
phar maceutical ]y 25acceptable salts, sol and. rates ther WO

2012/ 040279 Péﬁl-ypeg‘ﬁmlﬁs 8@214r7]gx@3 fo prevent cere\éraﬁ ischemic 1n]ur§>/ tglrough endothelia nltrlc
oxide synthase-dependent mechanisms (Nishimura et al., Circulation (2008) 117:216-223).

Adiponectin has been reported to confer protection against myocardial ischemia-reperfusion
injury (Shibata et al., Nat Med (2005) 11:1096-1103; Tao et al., Circulation (2007) 115:1408-
20 1416). Adiponectin has been reported to confer protection against myocardial ischemia-
reperfusion injury via AMP-activated protein kinase, Akt, and nitric oxide (Gonon et al.,
Cardiovasc Res. (2008) 78:116-122). Adiponectin has been reported to confer protection against
the development of systolic dysfunction following myocardial infarction, through its abilities to
suppress cardiac hypertrophy and interstitial fibrosis, and protect against myocyte and capillary
25 loss (Shibata et al., J. Mol. Cell Cardiol. (2007) 42:1065-1074). Adiponectin has been reported
to confer protection against inflammatory lung disease; adiponectin-deficient mice exhibit an
emphysema-like phenotype (Summer et al., Am J. Physiol. Lung Cell Mol. Physiol (March 7,
2008)). Adiponectin has been reported to confer protection against allergic airway inflammation
and airway hyperresponsiveness such as may be associated with asthma (Shore et al., J. Allergy
30 Clin. Immunol (2006) 118:389-395). Adiponectin has been suggested to confer protection
against pulmonary arterial hypertension by virtue of its insulin-sensitizing effects (Hansmann et
al., Circulation (2007) 115:1275-1284). Adiponectin has been reported to ameliorate obesity-
related hypertension, with said amelioration of hypertension being associated in part with
upregulated prostacyclin expression (Ohashi ez al., Hypertension (2006) 47:1108-1116).
35 Adiponectin has been reported to decrease tumor necrosis factor (INF)-a-induced expression of
the adhesion molecules VCAM-1, E-selectin and ICAM-1 in human aortic endothelial cells
(HAECs) (Ouchi et al., Circulation (1999) 100:2473-2476) and to inhibit production of TNF-q
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(Ic) which bind to and nodul ate the activity of a GPCR, referred to herein

as GPR119, and uses thereof. One aspect of the present invention pertains

to conpouwdxopdl4ezrved from 3-fl uoro-4-(5- PCT/US2011/052478

Sf UO(rjO 64( 4|rn(r3ac€é£ah£éebl\llwl\cikgfa@p@lﬂﬂ?og}rl@@()ﬁ))%6, ﬁzlg_lxam) azz&ﬂméctmlh)apb@erdpdﬂ%ta; ylj) p

yrim di n-4-yl am no i met enzam de (Formul a oun an

phar maceut i c&MI§F P ‘Efé‘p‘% axing! rﬁ%‘fnro%‘s Al Vg lat! te%(ﬁ‘&“ﬁ‘?ﬁﬂ(aﬁtl%’s‘” f”hgprBé‘blf&e

One aspect of2obhe7pnesar’z49 NVERictRAl RAS SfaiNISy ﬁlqnmmeh his®asn CRIvRLSIdDY a

conmpound of the present inv n. 10One aspect of present invention
bl Rt &4

pertains to H6APYSIYReHE 1 ﬂ“ﬁC%SNEBUHHB%Pr?ﬁ%°§?@§@ﬁ?“Wﬁ@%%??%n and

a phar mageut irsalo yedeeiptl ath@ogabhidi®@ins encompass dt@ma®RESthri@f, idflAgnRlesRwel
i nvention pertains to nethods for prep arlngﬂe conposition conprising the

step of admi $iFiye FRBPBIMY BT ﬁ@(yf:ﬂs‘élgéli’ﬂ H\?eﬂ??‘i“&ﬁ isrigmie HA e et ®al |y

accept abl e calrcrgtaﬂsrreje&mtmp@ﬁ&heqfketd;edlpy oF&iMol (200H N 40P tRE,RS. L O
pharnaceutrcal products selected from  a pharmaceutijca

os|ition
fornul ati on, &naegaﬁelférﬁrﬂébepﬁ%?%@bﬂﬁﬂéﬁé?éﬁ#ﬁﬁ &anrrfﬁngﬂewwwaRQUa Kit;
conpri sing amcmqmndu@fe MR, Plup&enk Membeidn @008) 34:12-18! Q&ﬂwﬁ@tﬁ@c%r sp; t Ee
present invention per ain 0 conpositions conprising a conpound of the
present]pnveﬁ%VBW“ﬁﬁa(ﬁ)éép dbhar maceuti cal agent. 200ne aspect of the
present inventionGpri Igadgeﬁstrs ﬁameemdsmﬁ QfstipiRRARd RBaR of PAROSE BEHNArz et. al.,

conprising the ste und of the present invention and a
second pharnﬁé%%@?@ﬁ é%ﬂ%914494 3@%%%?‘§f the present invention

pertains to conpositions conprising a conmpound of the present invention, a
second pharmaceuti cal agent, d a pharmaceutically acceptable carrier
250ne aspect of the present in EN@@% THEASVEYN ods for preparing a
conposi tison conpr ir6d preschtiBvesti@Pis Afawa diB-NuHg- asmewmd(sqt flub@pRpasEml)-

carrior. 13RI b e e alHe T SAER b ab et e DRReT 1 one

obt ai ned by aarre:bﬂ@ehrﬁfl) hﬂl@h@ﬂ’n&&@iﬁballyrh\i&iptabl@@altsm&:s aspagdraef thérbe, present
invention pertains to a pharnmaceutical products selected from a

phar maceuti cal conposition, ajformulation, a dosage form a conbi ned
preparation, a twin W 20T2(< PCTN@!%Z}Qll/ 052478 pack, and a kit;

conprising a conpound of thelpr vemtion and a second pharmaceuti cal

agent . One aspect of the prfsemt i pertains to methods for
nmodul ating the activity of a GPRIZ9 meceptor N Sipg adm nistering to
an individual in need thereof: a therapeutically 5e Ave amount of a
conpound of the present invention; a conpfertronQHN t he present

a

3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-
20 yDpyrimidin-4-ylamino)-N-methylbenzamide (Formula (Ib), Compound 2) and

pharmaceutically acceptable salts, solvates, and hydrates thereof,

0
N NN
H Sy
N N
F F /N>/<F
0~
(Ib) ;and

3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2 ,4-oxadiazol-5-yl)piperidin-1-
yDpyrimidin-4-ylamino)benzamide(Formula (Ic), Compound 3) and pharmaceutically

25 acceptable salts, solvates, and hydrates thereof,
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i nvention; or a pharmaceutical product of the present invention. One
aspect of the present invention pertains to nethods for nodul ating the
activity WO 20120201799 receptor, conprising prescribing t@camseoudiovidsdtial in
need thereof: a therapeutically effective anount of a conpound of the
present invention; a conpositiQn Qf the4p[esent 10i nvention; or a

phar maceuti cal product of thid prt NAaveht i on. One aspect of the
present invention pertains to the.d ound of the present
invention; or a conposition of the priesept ijhve tion; in the manufacture of
a medi canent for nodulating the a ti&ityFof ptor in an

i ndi vi dual . One aspect of the present i q% pertains to a
conpound of the present invention; a 15c osition Of the present

i nvention; or a pharmaceutical product of the present invention; for use in
a net hod Of WhRRLMERS arﬁfmddnﬁtehh’er%flw%rof%rﬂpﬁi QAN DNerdiR L @PX119, and usesOne
aspect of the present invention pertains to a conpound of the present

i nvention; at'éGfbosition of the present invention; or a pharnaceuti cal

product of the pr @ﬁ@ﬁbtpedt BY@PbicQRi int QoM & 1alr? (e hed sQfcl i ahuhe-4tBe
activity of a GPRL19 receptor in an individual. 200ne as§ect of the present
X5

i nventi on peﬂt‘%Pﬁs(‘H(%(?aﬂ‘ﬁfﬁ%f?m‘é@tﬁll bat-opdierakd-yRripetine it yPpysimidig-4-ylamino)-

phar maceut i C&ly.GRHBOBEARTe (PorhBlaMH) atdnBundl) Q8§ BKemAREdBal a&@ﬁiﬂle{k% s,
preparation, a tw n pack, and a kit; conprising a conmpoun the present

i nvention; fetvassendhydakethpisel of treat ment of the human or anlnal body by
therapy. One aSpe@%eQ%akhﬁm9ﬁﬁ§%ﬂﬁwhﬂﬁﬁﬁ&hﬁﬁuﬂ%&ﬁ%hﬂ&m%&n 1A WRpSHHd £ a
product selected from 25a pharnaceutical conposition, a fornulation, a
dosage for m thg PESFASIEHIOBr eparation, a twin pack, and a kit; conprising a
conmpoundgof the pbﬁ@%@&nbﬂ%@&%k&ﬂmwﬁﬁbnH§%uh@a&m&%&ﬁ&gcQ&p@@Qﬂh@ Béhdtdne
activity of a GPR119 receptor in an individual. One aspect of t he
present i nveHepsensBvenionand pphagrissuisaly acseabldarriesonposi ti ons, uses of
conpounds, and phahdReeNbE BidbreRMORAVGHSn pEARR (S HER 6 ﬂ?ﬁﬂn}faﬂ{ &nfposilidh
conblnatlon wi th a 30second pharnmaceutical agent. For exa one aspect
of the preseff®MATiAgHLestR ohadhizing & comparat Aols PrEnt lﬁWHPlai‘qdﬁg)hf‘W@C%lﬁum ty of
a GPRL19 recgRtQhible &RHRY i Sing adninistering to an individual in need

t hereof, a therapeutlcalI{weffectlve amount of a compound of the present

i nventi df i n combPARESPeR ol Aresent MR DT (9 BhaghicgiticahREodAp Siectefirog: a
second pharnE&ﬁM&k@ﬁhh%ﬂ%@&umﬁé@H%uﬁﬁ&?ghoﬁéeﬁhﬁzﬂbﬁ@ﬁ@&p&ﬂﬂﬁﬂ%'Q@n@&kka'nS
to conpositions, methods, pharmaceutical products, uses, and conpounds

each as descpidyedt REPRISHE sicAmpRE ohke PEFENVeliansecond phar maceut i cal

agent, wherein th@n@%%&ﬂgfﬁgﬁkgﬁgﬁuﬁhﬁﬁbaﬁﬁﬁﬂiahﬁm§§&ﬁQ%ﬁﬁhﬁﬁgﬂUom@mgﬂeﬁ|V
WO 2012/ 040279PCT/ US2011/ 052478 i nhi bi t or bi guani de, an

al pha- gl ucos ig&&een HYEBion @rd a weondpbiginageulipdpesdtie, a sul fonyl urea, an SGLT2

i nhi bitop, a nmegl bhé RpEl. of Re F@b&?&bérﬁbﬂﬁ&taﬁﬂ% m@&NSksad @APatingd @hghliGodept i de
anal ogue. One aspect of the present invention pertains to conmpounds,
met hods, conpPdIrsings, Stewé%dr@fﬂnééﬁﬁam% of ZpprephbinadeutdearePoduct s, each
as descri bed pheh&eicaldghei N nodul ating the Sactivity of a GPR119 receptor

in an |nd|V|duaI i s agoni zing the GPR119 receptor.
One aspect of the present invention pertains to compositions comprising a compound of

the present invention, a second pharmaceutical agent, and a pharmaceutically acceptable carrier.
25 One aspect of the present invention pertains to methods for preparing a composition
comprising the step of admixing a compound of the present invention, a second pharmaceutical
agent, and a pharmaceutically acceptable carrier.
One aspect of the present invention pertains to compositions obtained by a method of
the present invention.
30 One aspect of the present invention pertains to a pharmaceutical products selected from:

a pharmaceutical composition, a formulation, a dosage form, a combined preparation, a twin
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One aspect of the present invention pertains to conpounds, nethods,
conposi tions, uses of conpounds, and pharnmaceutical products, each as
descri bedwbepeimp2mher ei n nodul ating the activity of a EGPRIK0IMMASEPE Oor in

an indi vi duapadkSandA&itea@sipiging B EorsRRAEH BNpréden@hvanfied BlliaRecofd fhansRREdcadf t he
present invention pertains to conmpounds, nethods, conpositions, uses 10of
compounds, af®"phar maceutical products, each as described herein, wherein

nmodul ating the acbHinyhspyct of tha plFIRLikOentios Bitads td MetBiUsifeidhotdutiuad tht Sciivitg beASI Ng
a bl ood |ncr%t|n | evel One .aspect of the present inyention @Frtalns

to conpounds CPREEHEHEOT compriing JdgHusteringds apindivishpl dpcrd hegself adbesensuially i cal

product s5 eaetfecae HARfal dhRImPamMAIoNihe pRENEInNedRE @tipbgidnng dRGrdswitt y of a
GPR119 receptor in an individual is treating a disorder, wherein the
di sorder is T%@EPEéFé@h¥FBﬁW“§ﬂ@@@%ﬁ@f¢%e@ﬁ?bwv?@P%ted di sorder: a

condi tion amel i or ahessply of RE pRASL MYerBiBh p&tai o AEhER forthddatatifg thaa&ﬁnylbia on
anel i orated %églncrea3|ng a blood incretin | evel; a condition characterized

by | ow bone L19 rgceRlofycomBgReTes riugs trap individhat ingiseq Bereelt atheaparisdider ;

and obesity. effective amounma compamt opﬁlemeenprne&@lﬂh 4 JMBBili QN PRIPi@EMS t 0
conpounds met hods, n$95|t|ons aﬁ 20of conpounds, and pharnmaceuti cal
pr oduct g0 eaH’I‘feIﬁ‘@ndﬁé‘é’P BatFUHet Blioﬁu“ B¢ Bicsent MXHER-abol i c- rel ated di sorder

is type 2 di abet e®ne aspect of thbg@&neMdentibh Bertads REGE ﬁslefat:&ﬁpduH&'Gﬂhd: pﬂasent

di scl osed herein will be set forth in greater detail_as the pate

di scl osure plSERIgEr 2 58BRYstien %ﬁiﬁ?ﬁ?Eﬂ?@ﬁn?ﬁ@eﬁﬁRW?N@%Cﬁ?ﬁﬁ?%m¥m§ﬁ6ms t he
effects of 3nblwaimngtkeAchvifyl dfarPrG1¢ &c&p&xﬁrzaﬁlhuiordoﬂr Opan 2-yl1)-1,2,4-

oxadi azol - 5-yl ) pi peri di n- rimdin- 4 no) - di met h Ibenzanlde on
gl ucose horreostas §e?ﬁﬂe“rtrﬁ*@g8‘l) %&‘E‘V‘E“IZ‘DP“ éoiiﬂ"éﬂ YL REEY BB e t est

(0GIT)) .15 composmEh gﬁiﬁ@prgseﬁhﬁ%tléﬂ) er Qf)lfaﬁﬁic%utﬁzfal product of the present invention; for
3-fluoro-4-(5-fluor | uor opr opan- 2- -1,2,4-
300xadiazoI-g*Y??HF%@&P@Wﬁ‘%méwy%VFWﬁPﬁfﬁﬁﬁgﬁFﬂgéiﬁﬁ@$¥h+dinEthbeenzanide
on percent gl ycenDae hdphdt Bi the pRRsdnNink@kien girabsiid £coflpouiddfshe frésghtligvedi@hOwWs

the effects of 3-fluo 4- (5-f1 uqgro-6-(4- qu ropropan-2-yl)-1, 2, 4-
oxadi azol - 5- 9‘?“5‘%’?‘}5‘8‘? P{fﬁ‘?ﬁrf’sei? VPBPHPHOGR éﬁh &rgi‘ff’é\tiﬁalrﬁi? g R‘E‘iﬁ?f”?fﬁ‘ﬁé‘ﬁ%?zﬁf de on
g:c ]yc ose h ]9 meo;&ltuas Bthbd oﬁﬁdxlﬁuahag thSWetivily GEa Gefﬁlf D) receﬁ@Fir@.ﬂﬁﬁilﬂdL)&h ows the
effects 3 uoro-4-(5 uor o- 6- 3-(2 uor opr opan- 2 -1 2, 4-

oxadi az c?l% 5-yl ) pi P&F Psé?fg %hf/ Pt ’ing‘r‘?“&éﬁp%tams R Ao B e “ﬁ&ﬁl"%&tﬁ‘iﬁﬁﬁlde on
percent gl yceph£mhdebiidai ddn@siiish, ABbrRuhdsh, PUbsapd ©m, a ddbined preparation, a twin

go.?- Fﬁgfgzzg(lag;lrcﬁ(iu El?l Iaéi]t/GCOO(STi)ﬁglgg (IF uHrOEe}B(f %%F%[ﬁsﬁ;?ntznventlonv IfO\{‘ %seelfnfaergetthsod%ff

treatment of the human or animal body by therapy.
One aspect of the present invention pertains to a pharmaceutical product selected from:
25 a pharmaceutical composition, a formulation, a dosage form, a combined preparation, a twin
pack, and a kit; comprising a compound of the present invention; for use in a method of
modulating the activity of a GPR119 receptor in an individual.
One aspect of the present invention pertains to compounds, methods, compositions, uses
of compounds, and pharmaceutical products, each as described herein, in combination with a
30 second pharmaceutical agent. For example, one aspect of the present invention pertains to
methods for modulating the activity of a GPR119 receptor, comprising administering to an
individual in need thereof, a therapeutically effective amount of a compound of the present
invention in combination with a therapeutically effective amount of a second pharmaceutical
agent.
35 One aspect of the present invention pertains to compositions, methods, pharmaceutical
products, uses, and compounds, each as described herein, in combination with a second

pharmaceutical agent, wherein the second pharmaceutical agent is selected from: a DPP-1V
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yl)-1, 2, 4- oxadi azol - 5-yl ) pi peridin-1-yl)pyrimdin-4-ylam no)-N, N-di net hyl be
nzam de on incretin hornone QP release. Figure 6 shows the PXRD for the
anhydr ouswbanvm@h278- f | uor o- 4- (5-f 1 uor o- 6- (4- (3-( 2- PCT/US2011/052478

5f | uor opr opanhityd h bibuahidt; gxzaﬂiaagmbméasy IphiitB€ b BkinknMbgueyd dulfoskildestay | am no
)-N, N- di net hyl benzam de. Fig 7.shows the DSC and TGA for  the anhydrous
formof 3-fl ééPBZ thﬂagorf, P%glgmsie( ahthlazohdmedlone and an anti-diabetic peptide analogue.

(3-(2-f1 uor opr opan@aspdor oflthe péscAXAMNEZH perbring ko @nfpoindd] Iﬂethodylc)owdsgumndlu@es4 yl
am no) - N, Ndi net h Ibenzanlde 10F|9 g 8 shows the DMS for the anhydrous
formof 3-fl %(io ipgu apfl Hl&ﬂrl&acgut(c& U(C§L each as described herein, wherein moduldting the

f1 uoropr (Spana(zrv},t}lbfalGQRﬂl‘QQéb@ﬂbﬁﬁ@h nﬁlnydu)anis P@hiztgnhd GYR )1PYEdepioi N- 4-y| am no)
- N, Ndi met hyl benzani de. gure 9 shows ML netabolite formation in

liver microsomal PREEBSEPHRe P‘i’?ﬁelﬁ‘%‘é‘ve%’i‘\l%‘éﬁ?msé%ﬁ)mproﬁlfds BHEP R ERY S UOPS R Gur e

10 shows M2 BEdaROhHdE, ema plﬁamade@tﬁbal ﬁ}odldctéeéaclﬁfhsﬁ{e@(ﬁbﬁ@-herélﬂ GHaadkd QBdu{ MY R,
monkey, dog, rat, and hume gure 11 shows M3 netabolite formation

in liver m cPOBhEl? ?%Uﬁéﬁeﬂﬂr i A LY TG RSTPas g e SHeEHION Qi iTHEN) |

20DETA LFD DESCRI B]EEJ: Q%Jec%f ﬂ;HErekém/ﬁb%l\;;lal\lpertams to ddmﬁoﬁrllcﬁ,ﬂ_ﬁétﬁtﬁjs 3&3&@0&%@5 uses "
certain features of the invention ich are, arit escribed in the
context 9f s8pRrRPEdERRoARIRBAELcahRgdugsstichE ‘BF‘E\?F@%‘HGIP’H%/ Resbidaisa fien a

si ngl e enbodidi®Ny of LOPREIOSEHor MaAh indisdubEididdfe@Sn®f bibfEintBwEBIdL.ON, Wwhi ch
are, for brevity, descrlbggﬁln the context of a single enbodi nent, 1% al so

be provided separ Qpeipeq Pl iR PIRRAL @G Petaing o %‘11?}?86%1 ipethqdgyFomRpsiinmg; gl y,
all ¢ ?nbl Iniat bmr?gl @ﬁnd@&ga pl@dﬁﬂad%’&@aplﬁrbddcf%déa@ﬁhd RBSGiIbAEESEih, G};&Qrdﬂﬁrﬁ&hﬂmmg the

ecliTl Ca e ra t he resent vention st as eac anga ever
SlF,)IbCOﬁbI nat Y%‘ﬁ”ﬁif Oﬁ%‘g@éﬁcﬁeﬁﬁi@gﬁ iagp indhdduakip Fi-‘)%‘élg\ﬂgésoﬁ AR oTreia &ta diso é‘%ﬂls Y
explicitisy regdcte@droneh €iPR119etdpiirlrblds didGHaT a &naitibh ymanﬁht&wysn@éa@mgy, t he
followng definitions wl|] be sed t rou(ﬂ%/t this ? ﬁ unent
The term " ag¥ffespn © 1‘&F§‘é‘di‘ hem i“ﬁn ATy 13“??6}“&2‘??0{3 &’cc“iuﬂ Arlag fdifjopn

and acti vat eshagacferipdddy@bw b6iRUiMs€ d ne@SRRicAdisofdof; ainkedbalCRlaeddRBAEQani@Cept or
and can there%y initiate a physiol ogical or pharmacol ogi cal response
charact eri st PEf t hat receptor. For exanple, an 35agoni st nmay activate an

intracel lular respanspedpoiic pickat mgentnen Berfaf @PERMpours, BARAIBCOmETRidIk.NdésNg
to a neggrane An a oni st can be Ik 6é‘gonl

artial onist, WD
2012/ 04 79P€£|‘/°8§? 1149 phpygaceutica Pr l?r?s'%ﬁct“%&%lﬂﬁr ’E‘"‘WhSE"“h@gHwWE‘?llﬁr n
refers to a ranit®tdisokdeals tgRRRibeds.vel y binds to the receptor at the sane

site as an agoni s for anpl e e. endo i gand i ch does not
activate the intr EE%F s} Qéﬁfer ng’ H’Isg inﬁ?Wng?‘é“gosﬁS}L 'hé Wé‘l bs ¥ }Othh‘FﬁYS?tert he
recept or andd&ﬂﬂasttﬁkﬁ;ﬁa@ﬁydlsclosure proceeds.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the effects of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide on glucose
homeostasis in male diabetic ZDF rats (oral glucose tolerance test (0GTT)).

Figure 2 shows the effects of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-

30 oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-V,N-dimethylbenzamide on percent
glycemic inhibition in male diabetic ZDF rats.

Figure 3 shows the effects of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide on glucose
homeostasis in male 129 SVE MICE (oGTT).

35 Figure 4 shows the effects of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-V,N-dimethylbenzamide on percent

glycemic inhibition in male 129 SVE mice.
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inhibit the intracellular responses by an agonist or partial agonist. An
ant agoni st does not 5di m nish the baseline intracellular response in the
absence oWOani2zagmatPst or partial agonist. The t er CTERRI1952438 used
he;‘gi n i&%giﬁg tF@gmﬂwaﬂemovia&éffbcg@ﬂgtﬂlnﬁa@ﬁ-(fsqmaﬂq-é-m-@qnﬁmﬂ@p?mﬁ@zi on
number ,..and natural|y-occurring allelic variants thereof, an
mammal i an or i/]i)i'é126‘9@‘3‘9%@1'33’11)@%?“%?'&fyé)P?’ dHutrAmEeRY o dimsthyherramileonr eeni ng
and testing okretihgoraPrPoIMdra®ef the invention is provided in the nucleotide
sequence of Seq. |[D.No;1 and the 10correspondin m no acj d. sequence in
Sod. 1D, Not 2 { ounEPE GpVAREITNEL] Peibe RENCp2l08 Ahopery - oo Gt m i
need of tsr eatlg®@opropaarndylf-ne dtebdizol-B-ypipetidih eyBpfriminaenyligherxivng to
treatment are used interchangeably and refer to a judgnent nade by a
caregi ver (edigetyihyeiapiden  nurse, nurse practitioner, etc. in the case of
humans; vet eri nar Figird NstHoli€ e ase Sl TN BRILS anth@idnsloudion 8-061d-40s TRBroB MRl S)
that an individual or animal requires or will benefit fromtreatnent. This
judgment is eddWEPERIAYE War PEANA I YRGS iy B E-F AR m of a
caregiver's gxpeilbesAamidut that includes the know edge that the individual,
or will becone ill, as_the resulf of a disease, cqondition or disorder that
7S treatore by t REVESHIOHAUS Y R ereinbisfits S chad Bt By Jhort et Eopounds
of the i nventi&@opregin-2a)-usaxbdasl-pyDpipeidiv e yDpyrpiieMenylini@onmpner ;  20or
conpounds of the jnventjon can be used to alleviate, inhibit or aneliorate
the di sease, YOEHNI TGRS di sor der . The term "individual" refers to
an)ébani malj, i ncl udignge raFWRIVG, m@iit%fi%rfﬁtﬂ{aﬁoﬂﬁﬁQﬁer rﬁi&foSomeQ‘iﬂl&lﬁatibﬁ)dﬁdilts%,
rabbits, dogs, cats, swine, cattle, sheep, horses, or prinmates, and nost
preferably hH‘Hﬁlf‘?é{’.‘fOﬁSrT*hénd[W)“i nverse agonist"” refers to a noiety that

bi nds tast he endogpned showamMimdidbelit sGepli@rin Abertn@crbfiBnaC RBSHatibliiniowsd, y
activated formof the receptor and which inhibits the baseline

i ntracel | ul aPPPEYpB8sat AM 1Y"8P5d by the active formof the receptor bel ow
the normal base | gigake OIf shawt M@inkcyabviie ElimaSondh Sedr\n@etosdmal heurRbsemeRsQf an
agoni st or partial agonisf, or decreases GIP binding to a nenbrane.
Preferably, PRBYa087ha WM 8kel | ul ar response is inhibited in the
30presence of the inverse agonist by at |east 30% nore preferably by at

| east 50% and nost preferabl | 759 [ with the

basel i nér esponse in the %ﬁ%ﬁ)ﬁhs?ﬁﬁ%lﬂ}\&%ﬁ%ﬁﬁﬁﬁTf N The term
“nmodul ate or noduliad dpp@ciate@ iRl Srhi@ f@iurtNT IIRABRNGEn, AR @RS L18ridy NRsiFeUint ,
quality, response or effect of a particular activity, function qr nol ecule.
35The term" E’Bﬁﬁ‘&%’itt)f %S’Hafa%‘f“g‘?‘gm‘f‘gs’éPaéfBlrsr?)gﬁPfBYld?drfBI"éfB'PlﬂﬁwBﬁ‘Iaﬂ{’ﬁe| imted
to, a conpousgbiiménie opt@sBNaridiy eatuk@f @B thvs@loh SwhiSlOdry, dbesevigndtsdiped at es

t hereof, in conbi nat %lon W th O%t | east one addjtjonal conponent..

. WD
2012/ 040279PET O ph B89 srppodiment, mgy alsp gp ROVIGRLTRHRENICr &Y 8YPi6si ti on”
refers t3 a eamoRAshdtiodNA @GRS AIN@n@inali @RS uQB endGiEdidseindREAIEE U&Blbed BUGH as

a conmpound of the present invention; including but not limted to,
conpound of fﬂ?élrfllﬁarlg@ faCF%'?/‘/etﬁ? PIETT A nE g tug as g&?&’a&“&Y“&ﬂWW‘HP%‘PE@““

t her eof , wherehbyedidABin@iRARAS vhd i videal BB asplicitlf; @dcitéd IRatin.ng and/ or
investigating a specified, efficacious outcone in a 5mammual (for exanple,
without Iimtation, a human). Those of ordinary skill in the art wll
under st and apdrigfpiseci ate the techni ques appropriate for determ ning

whet her an active_ingredient has a desjred effjcaci oys outcone based upon
the n eed3 of the g?rtc?agi&hand consistency, the foflowelng eﬁn{tions wi?HJe used throgghout tﬁis patent

document.

The term “agonist” as used herein refers to a moiety that interacts with and activates a
G-protein-coupled receptor, for instance a GPR119-receptor, and can thereby initiate a
physiological or pharmacological response characteristic of that receptor. For example, an

35 agonist may activate an intracellular response upon binding to a receptor, or enhance GTP

binding to a membrane. An agonist can be a full agonist or a partial agonist.
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The term "therapeutically effective anount” refers to the anount of active
conpound or pharnaceutical agent that elicits the biological or nedicinal
response woai2aexae, system ani mal, 10i ndividual or hecaruseéansi4gs bei ng

sought by a reseansh@fm “deleiitNa iséMheré B ehfGalo adﬁtﬁétgathao&onqkhﬁrewlﬁdait(s:ﬂ'han or
caregi ver or an individual, which_ includes one or of the follow n

(1) preventi F?ngtt?’fé‘t e swarsille a3 Hrazanistifsy examplce e speaggnoys B%%‘%B‘ét Whdnler 1%n or
di sorder in adiviedievheidaluldr Rapors@iddedpy adiasPpRI6th $Qhd heptir SRASE xheﬁsbgadl tion
or disorder t does ng‘ﬁ %et experience or displa %égt he pat hql og%/

synpt omat ol olj@ byt ipEachd é?@onsi%*(yzﬁ)“ et BT T nskeanistd nc8$<arrp| e,

i nhi bi ting adgissa®ebaselRGhtacElR FesforSOMARY abkdhc@Bt dnidbnidt dtigdriidl B@nist.S
experiencing or displaying the pathol ogy or npt onat ol ogy of the di sease,

condi tion or di sofBe™f iR V5pvusst hergh 1‘“611"‘9‘??65%/ lB‘éQ?@Ia@BW@ﬁ‘fl sefcRdie WAt ol ogy

and/ or synpt oemtak @@:ysaswnamahb&ﬁw@mi@ d@afatupglytdeurbhSAREEvarfaBk (1HRXBITAAE,
aneliorating a disease, condition or disorder 20in an individual that is

experi enci ng™BPMalIEHIrR)loayher - ARIRSICIYmar TBY HSHBTSE 8 Berynins anddesting Sease,
condi tion or udics@psads c(fltheqnvenﬁ@yl@pﬁavmgd tnhRe Iﬁ-ix%tebﬁlieq,‘g(}heﬁ&dffgéq ID.No:1 and the
synpt omat ol og%%f?p The term "wei ght mapnagenent” as erei n neans

cont r ol 1'ng QRENg AN Aeid iSrUEIES “b%ﬁ‘ﬂt HxNoigdoyng us&%é@ﬂfcaﬁim%ti onis

directed towawabooso@is7. oss and the mai ntenance of wei ght | oss (al so called
wei ght mai ntenance, herejn). In additjon to control ody wei ght,

25wei ght manageneht® ﬁeﬁ%lli}&%@ ¢ GRAPER ?Iﬁldlt‘?)tﬁ?‘érfﬁflﬁ?dé ‘?r‘gq B%‘ TISTESEY wei ght
for exanpl e, uBMhent pRIC&IThicRAghEedbAL andadTel WA ilemEhtngdE bRl eneSver 0L pRysaiddl e,
wei ght managenent for an indivi dgal who i s overwei ght or obese can refer to

| 0si ng wei ghPUi Y5 IECUYEHI Gt Ndaefihy! RaIRgh e PiPagahigdhs et PigRGe. Al so,

for exanpl e, lmugghommemhaﬁ)%at alnmulmmuwoelulahlawg@uﬂemawﬁrbwlgﬂbmor obese
can i nclude | osi ng tLodX at or waj st circunf er%ce ‘\Qnth or vm %Jt the | oss
1S j dgflﬁ)ét ad

of body 30wel gHen i @1As Pased M eRERy et ﬁ’fe“i‘%éﬁ‘“ wei ght

mai nt enance” c@églm’@dxﬂeﬁrselum ﬂhﬁtﬁhdﬂtdﬁ&h@k@d&ﬂ&iglel’tl&t théaﬁiiu@duagor @il Hé@cﬂﬁd’lﬂl dsi ng
wei ght galn | oss, fﬁ1g ght g|n often

occurs after! ‘?S{j]ﬁP El‘g??s’e Wé‘fhélﬂ’f‘ of %%%ge\ggﬁ“égﬁﬂ? le SRR © fh}"él?ﬁefﬁoé‘tl ng,

exerci sing, hkdon@sdy, Bl ddghpbiirRiabNBOinverBish gﬁme,us@rma@ybt&avé)dxr}ﬁévbﬁme@{anﬁdﬂese
met hods,_ but often %ﬁpll nd| vi dual 35t ha ht . will ain sone or

s.los
all of tHe | BsTMRRY the-papntiog £an begse Htaﬁl‘ﬁﬁt%f‘lt]%PétrPé mFliPraaIﬁ“ﬁeﬁl& P dual who

has | ost wei ghilditoanr difeliddde preventing wei ght gain after wei ght | oss,
reducing WO 2012/ 040279P /U 2011/ 052478 t he am)unt of wei al ned after
wei ght | oss, cont lrrBff'ie’i%gm S a%tﬂaaﬁf%malm}@wmg%@@alsow [3 qTHff e rate

of wei ght gabiherabdets, stmgruogl; @81S, swaRMPawNdRem hokdieor priviRRt | a8 nbpeefaspect of
the present lan}ﬁ%rs]t ion provides, inter alio, conpounds selected fromthe
25 The term “inverse agonist” refers to a moiety that binds to the endogenous form of the
receptor or to the constitutively activated form of the receptor and which inhibits the baseline
intracellular response initiated by the active form of the receptor below the normal base level of
activity which is observed in the absence of an agonist or partial agonist, or decreases GTP
binding to a membrane. Preferably, the baseline intracellular response is inhibited in the
30 presence of the inverse agonist by at least 30%, more preferably by at least 50% and most
preferably by at least 75%, as compared with the baseline response in the absence of the inverse
agonist.
The term “modulate or modulating” refers to an increase or decrease in the amount,
quality, response or effect of a particular activity, function or molecule.
35 The term “composition” refers to a compound, including but not limited to, a compound

of the present invention and salts, solvates, and hydrates thereof, in combination with at least

one additional component.
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fol |l ow ng conpounds and pharnmaceutically acceptable salts, solvates, and
hydr at es t her eof :
3-f | uor o-wWoO(2B1Ad4023p 0- 6- (4- ( 3- (2-f 1 uor opropan-2-y1) -1, 2, 2CoABAV1a064475- y| ) pi p
gr :c Idi n- lyl4) E))Slr :c :TI qfhéTtegn Yﬂilafii%aﬂabztltift\ﬂicbhl&smhb@f@gﬂdé&:ﬂing&gloz comprésmg at Ileas5t onT )

uor o- uor o- uor opr opan xadi azo yl)pip
eridin-1- 10§14pinereical gl‘chgi/‘? eByd f Eﬂ??%‘é‘ﬁ?‘é H’émd‘&ﬁ ut not limited to,
3-f 1 uor o- 4- ( Borhgoud &-the frdseh3n¥edtidd zuﬁrsﬂ@mpafa:s &n&ﬁwates&hé}e&xﬂwr@&me 5-yl)pip
eridin-1yl)pyrimdi n-4-yl am no) benzam gt of the present
i nvention pr 6‘?}1112%%‘0‘&8&5'6%1?&5“% aHng %‘/OF Wﬁ%“@a‘fnlg&é}?‘iflflfd(@§ Icacious outcorle in a
f1 uor 0- 65(4- (Bmndt druiHRNE, @@mautznthmorﬂ,aBurﬂargxaﬂbeacmlrm&Tmeinp@é drthvil- | - Y1) py
rimdin-4-ylanno)- 15N N-di net hyl benzam de (Fornula ( é: npound 1) and
phar maceut i c4jeptaad &’édpatP%F‘éteé%ﬂ tpchiniquey| appfoRiate @ﬁé"t?ﬂ}“&?“é%% “F’ﬁé‘? e
Conmpounds  of ingh@ichihaetiésad @fﬁéhcaiumnbdmd Backe! upadithe RBJIdk 6f thekTean. SUCh as
ket o-enol tautomers and the like. |t is understood that the various

tautoneric fornms aPECHR ttH‘?r?PePWéu}é E%??EV%?mquﬁb relgipoliR ASOUN Ot #EVhsoapapd or

i nvenéI ion. ZQHAﬂlﬁa&mp@eﬁtlsmﬁhdé@Flemwt or ﬂ%ﬂﬂfﬁa(lj Q@pdi’f?eylﬁla%sﬁé %pﬁérﬂgmgnal

according to. rel evant ubl 1 she Iterature procedures that, are use one

skill ed 1|%n t {divigupl Oféklgﬁ‘b‘lh%frli/ FRERGRHAYN gy & Frecahet g erineda: BPd‘Pﬂé’Q%wrroéé?Eﬁ/o

appear her ei gifidigf oricireting onBy ki ingividsAPhieSincRIQLAE b Biste aNde ddpwRkect i on may

be carried out by]&ﬂocedures enerak%g known in the art%§ for exa | e,
é&ﬂ’i‘

Greene, T. W and Mgfexentipe the disgase, fpr graple; Rgyeesitsiglscats eﬁ@sﬁ“
31d Edition, iniB2Raldbit\Waly 8Y bedisfasysioahd d1§é@sel:@fnﬂ’ﬁo10f)r dEARO BN Aods not yet One
aspect of the present |nve tion rel ates to(g st Ilne forms of
3-fluoro-4- (SW’P?PG? Bedispary thq RAROlqgy PORPEIAIH 22 5)/' dsegpeoxadi azol - 5

Eyl gpl persi di n- 1 - yi) Jdyidids e dlse%se}/fo@-@ia}ﬂ@)e‘ hihmulngadhsmbgbwh@a@z@rasdﬁigﬁllﬁah ][rul g
la), Conpoun or s Conpound 1 identifie
by their uni ‘e‘ﬂ%’éli hy lssfi"ﬁ?ré’n%‘f‘%gWa‘]r‘%’faéﬂ%ﬂfer?aﬁ@?ﬁé8 syfrgtonta Ogéffgﬁﬁﬁl digease,

di fferenti al c&aridRon@ssadr ofd. Btdiyig (RHE) devOOMBIRE ofthd @iyholligh fah@et | on ( PXRD) ,
and other solid state netHods Further characterization with
respect to wHHOBHOLHP\ABAt content of crystalline forms can 35be gauged by

any of the foll OMﬁgmBI&IrJitﬂn@%efdi){easeXﬁﬂ@da lef fipiCRGHAY UiB®Ed, céndaldaloy Sksdé TGA) |
DSC and the |ike. é%lZ/040279PCT@§§2011/052478 For DSC, it is known
that thelt enﬁ’éna\‘i“hYlg‘éal S8 FXRSECRIMEIOT S BARE UpBHh %ﬁWé‘ﬂﬁﬁ?IﬁtR}logX Hehg at e of

t enper at ur e @lka@vgeondafon\we tikoras (S@me%l@rtﬁ@pmlaﬂdg@anw&cdympmtmg) t he
parti cul ar instrupent qu?éyed Thus, the values re orH ei.n relating

;
to DSC t her nogr ans "c&i® B%?niﬁeﬁ‘%moﬁs HEhRRECIB AR cante h“ﬁH’QS YFigRand Bhor t ed
herei n rel at tHa@oitext DEGe plreMMYENEBE isGiatetal B@ardwaight Yys ks MintEianctsSofabout 20

joules per g(xlelfgqlt loss (also called weight maintenance herein). In addition to controlling body weight,

25 weight management includes controlling parameters related to body weight, for example, BMI,
percent body fat, and waist circumference. For example, weight management for an individual
who is overweight or obese can refer to losing weight with the goal of keeping weight in a
healthier range. Also, for example, weight management for an individual who is overweight or
obese can include losing body fat or waist circumference with or without the loss of body

30 weight.

The term “maintenance of weight loss™ or “weight maintenance” as used herein includes
preventing, reducing, or controlling weight gain after weight loss. It is well known that weight
gain often occurs after weight loss. Weight loss can occur, for example, from dieting, exercising,
illness, drug treatment, surgery, or any combination of these methods, but often an individual

35 that has lost weight will regain some or all of the lost weight. Therefore, weight maintenance in

an individual who has lost weight can include preventing weight gain after weight loss, reducing
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For PXRD, the relative intensities of the peaks can vary, dependi ng upon
the sanpl e preparation technique, the sanple nounting procedure and the
parti cul awoiznetwoarent enpl oyed. Moreover, instrument varprcattiseniand7ot her
factors can gftagBudbf @6ikhitdhRedalr WalghESss, HARsIBhOWEghiich@ apeakei@s ddsgorent s of
di ffraction g‘at_terns can vary by gl us or mnus 0.2 2 0 . 10For TGA, the
features repdPVBa Urdrerhveah aeiyFigt 7% or ni nus about 10 C. For TGA, the
features reported herein can al so vary by plus or m nus about 2% wei ght
change due t[QJ for ex?rrpl e, sanple variation. Furt her

char act er i zatPBROWds R thedpeeafion o hygroscopicity of the crystalline forns
can be gauged by, ohofispeotanpt presdlyMadition PGt irersi0k, ROMPEUNIOMRY ted Tlos thIVE
features reported herein 15can vary by plus or m nus about 5% rel ative

humi dity. Th@“BWE’gF@&PWQ%aﬁdé’BﬁPP%UWi‘V ArGPERIR sAP 6 by IOl nus
about 5% wei ght cBange-4-Ganmpaied-B-©ARBMPrpMs2 FDIM) 4-60@iaad Begfpigetidihe
present invention relates to an anhydrous form of 3-fluoro-4-(5-

20f | uor o- 6- ( JURYEPYER Y ARBY o Anehyhgnzamide: oy adi azol - 5-yI ) pi peri di n-1-yl)

pyri m din-4- %/I ahm' B@l)lorol\st-dﬁ-fdiomee?-tryd3b(@?mggﬂpdfpar(-g@npoyﬂdﬁawazoﬂspe)pMMaihqaI
properties of the crystalline formof Compound 1 anhydrous formare
summari Z28d i HRRE lBﬁTYWH@N‘%&'&ben%gﬁ’ﬂd 1 (Anhydrous Form PXRD Figure

6: Peaks of about 33u8oSR45tRioa)-6-veLOiRBSptopa@l-yB- 16, 4-dddRzol B3yl Bipedidin9, 17. 5,
18.3, 20.1, 21.1, 21.9, 24.2, 24.5, 25.0, 27.2, 30.5, and 31.0 '20 TGA
Figure 7: Neﬁll)l?y&il’flﬁqhﬁ"‘ﬂ?dﬁ“%@gglzf“ﬂld%ei ght. DSC Figure 7: Extrapol ated onset
tenperature: aboubnd 4Bed ofihe pREnaiAv@ILA BloPMe Poniptisdd Bel@ted9dnb3-jl@dtbags per

gram DMS Figure 8: % Sss than agout 2 35% wej ght .gajn at about, 90% RH and
25 C. 2501e85‘§13'éc(f‘ < '?2'5%01}5?1@? nt)-1 w”i'é)ﬁi“%?}ﬁi'g'éllt)lﬁg‘gghlf Y ARy TEH R GtRine)-
crystal lisne Nov-an@thyBehdabh@fe@Formula (Ia), Compound 1) and pharmaceutically acceptable salts,
4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1, 2, 4- oxadi azol -5-yl ) pi peridin-1-
yl ) pyri ni di n? ‘gate;?i a_é’ﬁlglﬁ‘éfi‘t-e’?\f?‘ﬁeg{ met hyl benzam de (Conmpound 1), wherein the
anhydrous cryst al CoMgoun@ o iRaisvetiPONEarso Xreludy tdichferiatiingRudhak kebenol
conprising ever COFEI n ‘F n of one or nore peaks, in terns of 2 O,
sel ected fr om“?ﬁ“@rsﬁé %? %Eﬁﬂu‘i‘dﬁ“for‘?@ HabYOF SiRi ey apigpers fogps are within the scope of
the compounds of the present invention.
20 The compounds of the present invention may be prepared according to relevant
published literature procedures that are used by one skilled in the art. Exemplary reagents and
procedures for these reactions appear hereinafter in the working Examples. Protection and
deprotection may be carried out by procedures generally known in the art (see, for example,

Greene, T. W. and Wuts, P. G. M., Protecting Groups in Organic Synthesis, 31 Edition, 1999
25 [Wiley]).

Crystalline Forms of Compound 1

One aspect of the present invention relates to crystalline forms of 3-fluoro-4-(5-fluoro-

6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin- 1-yl)pyrimidin-4-ylamino)-N,N-
30 dimethylbenzamide (Formula (Ia), Compound 1).

Crystalline forms of Compound 1 can be identified by their unique solid state signature
with respect to, for example, differential scanning calorimetry (DSC), powder X-ray diffraction
(PXRD), and other solid state methods.

Further characterization with respect to water or solvent content of crystalline forms can

35 be gauged by any of the following methods for example, thermogravimetric analysis (TGA),
DSC and the like.
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For DSC, it is known that the temperatures observed will depend upon sample purity,
the rate of temperature change, as well as sample preparation technique and the particular
instrument employed. Thus, the values reported herein relating to DSC thermograms can vary
by plus or minus about 4 °C. The values reported herein relating to DSC thermograms can also
vary by plus or minus about 20 joules per gram.

For PXRD, the relative intensities of the peaks can vary, depending upon the sample
preparation technique, the sample mounting procedure and the particular instrument employed.
Moreover, instrument variation and other factors can often affect the °2 @ values. Therefore, the
peak assignments of diffraction patterns can vary by plus or minus 0.2 °26°.

For TGA, the features reported herein can vary by plus or minus about 10 °C. For TGA,
the features reported herein can also vary by plus or minus about 2% weight change due to, for
example, sample variation.

Further characterization with respect to hygroscopicity of the crystalline forms can be
gauged by, for example, dynamic moisture sorption (DMS). The DMS features reported herein
can vary by plus or minus about 5% relative humidity. The DMS features reported herein can

also vary by plus or minus about 5% weight change.

Compound 1 (Anhydrous Form)

One aspect of the present invention relates to an anhydrous form of 3-fluoro-4-(5-
fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-
N,N-dimethylbenzamide (Compound 1). The physical properties of the crystalline form of

Compound 1 anhydrous form are summarized in the following table.

Compound 1 (Anhydrous Form)

Figure 6: Peaks of about > 9.5% relative intensity at 8.6, 12.2, 13.6,
PXRD 14.9,17.5,18.3, 20.1, 21.1, 21.9, 24.2, 24.5, 25.0, 27.2, 30.5, and
31.0 °20

TGA Figure 7: Negligible Decrease in weight.

Figure 7: Extrapolated onset temperature: about 148.9 °C, and an
enthalpy of fusion of 99.5 joules per gram.

Figure 8: Less than about 0.35% weight gain at about 90% RH and
25 °C.

DSC

DMS

One aspect of the present invention relates to an anhydrous crystalline form of 3-fluoro-
4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-
ylamino)-N,N-dimethylbenzamide (Compound 1), wherein the anhydrous crystalline form has a
powder X-ray diffraction pattern comprising every combination of one or more peaks, in terms

of 26, selected from the peaks found in the following table:

20



24.2 3.7 17.1 12.2 7.2 10.1 24.5 3.6 12.2 13.6 6.5 85.8 25.0 3.6 76.9 14.9

5.9 13.8 25.9 3.4 6.3 17.2 5.2 5.1 27.2

WO 2012/040279 PCT/US2011/052478
Pos. [°20] d'sl[’g‘jing Rel. Int. [%] | Pos. [°26] d'sl[’g‘jing Rel. Int. [%]
8.6 10.3 64.4 21.9 4.1 34.1
8.8 10.0 4.8 23.7 3.8 4.6
12.1 73 5.5 242 3.7 17.1
12.2 7.2 10.1 24.5 3.6 12.2
13.6 6.5 85.8 25.0 3.6 76.9
14.9 5.9 13.8 259 3.4 6.3
17.2 5.2 5.1 27.2 3.3 57.2
17.5 5.1 20.7 29.4 3.0 73
18.3 4.9 44.5 29.8 3.0 5.2
19.3 4.6 5.3 30.5 2.9 9.5
20.1 44 100.0 31.0 2.9 10.5
21.1 42 51.0 32.9 2.7 44
21.3 42 5.8 38.3 2.3 5.0

10

15

20

One aspect of the present invention relates to an anhydrous crystalline form of 3-fluoro-
4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-
ylamino)-N,N-dimethylbenzamide, wherein the anhydrous crystalline form has a powder X-ray
diffraction pattern comprising a peak, in terms of 26, at 20.1 ° = 0.2 °. In some embodiments,
the anhydrous crystalline form has a powder X-ray diffraction pattern comprising peaks, in
terms of 26, at 13.6 ° £ 0.2 °, and 20.1 ° £ 0.2 °. In some embodiments, the anhydrous
crystalline form has a powder X-ray diffraction pattern comprising peaks, in terms of 26, at 13.6
°+0.2°20.1°+£0.2 ° and 25.0 ° + 0.2 °. In some embodiments, the anhydrous crystalline
form has a powder X-ray diffraction pattern comprising peaks, in terms of 26, at 8.6 ° £ 0.2 °,
13.6°+0.2°20.1°+0.2°250°+£0.2° and 27.2 ° £ 0.2 °. In some embodiments, the
anhydrous crystalline form has a powder X-ray diffraction pattern comprising peaks, in terms of
26,at8.6°+02°13.6°+0.2°183°+0.2°20.1°+x0.2°21.1°%x0.2°,250°%£0.2°, and
27.2 °+0.2 °. In some embodiments, the anhydrous crystalline form has a powder X-ray
diffraction pattern comprising peaks, in terms of 26, at 8.6 °+0.2°,13.6°+£0.2°,17.5°£0.2
°,183°+£0.2°20.1°+£0.2°21.1°+£02°219°£02°250°+0.2° and27.2°+x0.2° In
some embodiments, the anhydrous crystalline form has a powder X-ray diffraction pattern
comprising peaks, in terms of 26, at 8.6 °+0.2°,13.6°+£0.2°149°+0.2°,17.5°+£0.2 °,
183°+£0.2°,20.1°%£0.2°21.1°£0.2°219°+0.2°242°£02°245°+£02°250°+
0.2 °,and 27.2 ° + 0.2 °. In some embodiments, the anhydrous crystalline form has a powder X-
ray diffraction pattern substantially as shown in Figure 6, wherein by “substantially” is meant

that the reported peaks can vary by about + 0.2 °26.
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3.3 57.2 17.5 5.1 20.7 29.4 3.0 7.3 18.3 4.9 44.5 29.8 3.0 5.2 19.3 4.6 5.3
30.5 2.9 9.5 20.1 4.4 100.0 31.0 2.9
WO 2012/040279 PCT/US2011/052478

In some embodiments, the anhydrous crystalline form has a differential scanning
calorimetry thermogram comprising an endotherm with an extrapolated onset temperature
between about 143.9 °C and about 153.9 °C. In some embodiments, the anhydrous crystalline
form has a differential scanning calorimetry thermogram comprising an endotherm with an

5 extrapolated onset temperature between 145.9 °C and about 151.9 °C. In some embodiments,

the anhydrous crystalline form has a differential scanning calorimetry thermogram comprising
an endotherm with an extrapolated onset temperature between about 146.9 °C and about 150.9
°C. In some embodiments, the anhydrous crystalline form has having a differential scanning
calorimetry thermogram comprising an endotherm with an extrapolated onset temperature

10 between about 147.9 °C and about 149.9 °C. In some embodiments, the anhydrous crystalline
form has a differential scanning calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 148.9 °C. In some embodiments, the anhydrous
crystalline form has a differential scanning calorimetry thermogram substantially as shown in
Figure 7, wherein by “substantially” is meant that the reported DSC features can vary by about

15 + 4 °C and that the reported DSC features can vary by about + 20 joules per gram.

In some embodiments, the anhydrous crystalline form has a thermogravimetric analysis
profile showing < 1.0% weight loss up to about 120 °C. In some embodiments, the anhydrous
crystalline form has a thermogravimetric analysis profile showing < 0.5% weight loss up to
about 120 °C. In some embodiments, the anhydrous crystalline form has a thermogravimetric

20 analysis profile showing < 0.25% weight loss up to about 120 °C. In some embodiments, the
anhydrous crystalline form has a thermogravimetric analysis profile showing < 0.05% weight
loss up to about 120 °C. In some embodiments, the anhydrous crystalline form has a
thermogravimetric analysis profile substantially as shown in Figure 7, wherein by
“substantially” is meant that the reported TGA features can vary by about + 10 °C, and that that
25 the reported TGA features can vary by about + 2% weight change.

In some embodiments, the anhydrous crystalline form has a dynamic moisture sorption
analysis profile of less than about 0.35% weight gain out to about 90% RH at about 25 °C. In
some embodiments, the anhydrous crystalline form has a dynamic moisture sorption analysis
profile substantially as shown in Figure 8, wherein by “‘substantially” is meant that the reported

30 DMS features can vary by plus or minus about 5% weight change.
One aspect of the present invention relates to the anhydrous crystalline form having:
1) a powder X-ray diffraction pattern comprising peaks, in terms of 26, at 13.6 ° +

0.2° and 20.1 °+ 0.2 °;

2) a differential scanning calorimetry thermogram comprising an endotherm with
35 an extrapolated onset temperature between about 143.9 °C and about 153.9 °C; and/or
3) a thermogravimetric analysis profile showing < 0.5% weight loss up to about

120 °C.
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10.5 21.1 4.2 51.0 32.9 2.7 4.4 21.3 4.2 5.8 38.3 2.3 5.0 One aspect
of the present invention relates to an anhydrous crystalline form of

3- f 1 uor oawO2efd040279- 6- (4- (3- (2-fl uor opropan-2-y1)-1, 2, 4rPoxase@aob2438 yl ) pi pe
ridin-1-yl)pyrim dndaspect B @Bt iNvddtidh reRiYd e AZR A SeryWBEEiofin hdiéng:
anhydrous crystalline formhas a powder X-ray 5diffraction pattern
conprising a peaklD in fepwder gfrapdigiracken pagferp compriging pepks, wideras ehpBat heht s,

t he anhydrougoerystal hbnefiosmehas @ powder X-ray diffraction pattern
conprising peaks, in terns of 261, at 13.6 0.2, and 20.1 0.2 . In sone
enbodi ment's, the &hhydp6iisreatis}s¢aaning paorfagiey (hesgogap SRRIRTSIDG angPddharmrddt | on

pattern gonphi SiRARbIRERKRet tdlpetlriBetREen®dur 185.9 38 af abo- 131.0 °@0anb/or 0.2 , and
25.0 0.2 . In some enbodi ments, the anhydrous crystalline 10form has a

powder X-ray diffPhacti depereraimeigomplybis praglopbawiag <iOpStheveight diss PBD, abaltt 8. 6
0.2 0, 13.6 12 0, 20.1 0.20, 25,0 0.20, and 27.2 0.2 . In sone
enbodi nents, the anhydrous crystalline formhas a powder X-ray diffraction
pattern conpri si ngnpesakes of thy preganpigvention glatesge thg aghydrogs orygallineggfogn havingy 0,
18.3 0.2 0, 20. 0 - - - : 0@ . In
sone enbodi nent s, %)t he %ﬁ%‘gﬁf %&g}glrfff/%%lérf ai,ttrele501p %Prrlﬁl%a% algs’ %ﬁ%‘ér%?%graé%g ¢
15di ffraéti of2gat3eth0.e6mirli st g °pPedks, 0.2 A andPhe *¢f0. 261, at 8.6 0.2 O,
13.6 0.2 0, 17. 0, 2. : : 21, ..21.9
0.2°0, 250 0 27, ahgiipnscigniageimnad hbuonEolidr dhenadhm it
crystal |l i ne hoexmaprdgedopaweherera@re bgtwekinfabpedt.9 AC pat abentnl S0 8rtprandiong peaks,
in ternms of 261, 0.2 0,

t 8.6 0.2 0 13.6 . 0.2 0, 14 9 L2 17.5 .
18.3 0.2 0. 20,0  0tgepoiited iy i oty Lo0st Gy ilyPy i, g
0.2 0, 25.0 120°C.
15 One aspect of the present invention relates to the anhydrous crystalline form having:

1) a powder X-ray diffraction pattern comprising peaks, in terms of 26, at 8.6 ° £

0.2°13.6°+£02°183°+£0.2°20.1°+x0.2°,21.1°%£0.2°,250°+0.2° and 272 °+0.2

O.
El

2) a differential scanning calorimetry thermogram comprising an endotherm with
20 an extrapolated onset temperature between about 147.9 °C and about 149.9 °C; and/or

3) a thermogravimetric analysis profile showing < 0.05% weight loss up to about
120 °C.

One aspect of the present invention relates to the anhydrous crystalline form having:

1) a powder X-ray diffraction pattern comprising peaks, in terms of 26, at 8.6 ° £

25 02°13.6°+£02°175°+0.2°183°+x0.2°,20.1°£0.2°21.1°+x0.2°219°+x0.2°,
250°+0.2° and 27.2°+0.2 %

2) a differential scanning calorimetry thermogram comprising an endotherm with
an extrapolated onset temperature at about 147.9 °C and about 149.9 °C; and/or

3) a thermogravimetric analysis profile showing < 0.05% weight loss up to about

30 120 °C.

One aspect of the present invention relates to the anhydrous crystalline form having:

1) a powder X-ray diffraction pattern comprising peaks, in terms of 26, at 8.6 ° £
02°13.6°%£02°149°+0.2°17.5°+£0.2°,183°£0.2°,20.1°+x0.2°21.1°x0.2°,
219°+0.2°,242°+x0.2°,245°+£0.2°250°+x0.2° and 27.2° £ 0.2 %

35 2) a differential scanning calorimetry thermogram comprising an endotherm with

an extrapolated onset temperature at about 148.9 °C; and/or
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200.2 0, and 27.2 0.2 . In sone enbodi nents, the anhydrous crystalline
form has a powder X- ray diffraction pattern substantially as shown in

Fi gure 6,weotrerdism7py "substantially” is neant that the Peparst@dopaks can
vary by about 0.32) 20. 5 (AP ANQA0HEBRCHMRZRIIh022EF: weight loss Bp &ABBut
enbodi nents, the anhydrous crystalline formhas a differential scanning
cal ori metry tHbi%ogram conprising an endothermwith an extrapol ated onset
tenperature betweege %?Qdﬁ)f éaéﬁre%ngnaaﬁo@m@s -3 aféhy@mu& DySANR: SR esidEnt s,

t he anhydr ous crysta ine formhas a differential scanning cal orinetry

t her mogr am conpri $1 ng aﬁo‘@d?a&rﬂﬁéﬁlﬁﬁrwwrhpa&ﬁm%&waﬁbﬂaatswndﬁwuﬂt @nper ature
between 1345.9 C a@}j ab@Hﬁfeﬂeﬁ&al%ca@mné Qal%%rﬁl@ﬁgér%@ﬁ&tanﬁh@ B HNAPUS
crystalline formhas a differential scanning calorinetry thernmogram
conpri si ng aRig8HI6t herm wi th an extrapol ated onset tenperature between
about 146.9 C andspbout, t%ﬁ%g%v%etﬁ@arﬁ@f@@p%qb%ﬂﬁlﬁﬁ astsRGy PR BYEI-O ¥ Sand/or
crystalline formhas having a differential scanning calorimetry thernogram
conpri si ng an end®t her AfIVREEC BAISEseSPRESN %@@SB%I&SHP%@%S@P@V%E&%@
about 147.9 C and about 149.9 C. In sone enbodi nents, the anhydrous
crystalllne formhas a differential scan nlng calorlnetry t her nogr am

conpri silfy afeepadimadimets: {ompogitions st ndigatiqnss Rhepapeputiead Predustsout

148.9 C. In %ﬁ%nﬁﬁp&dbﬁméofC&ﬂpﬁﬁﬂX@fﬂBH?r&EMslh%nlnbﬂe formhas a
differential scanning calorinmetry thernpogram substanti all % as shomn |n

Fi gure 7, wherei nlifditiqq isdlicdpirgcing yithquslingiinn. certpn othes gmp

features can,yghyvidybabout 15 4 C and that the reported DSC features can
vary by about 20 ules per In sonme enbodi nents, the anhydrous
crystal line f&Fan IH’S‘FIH@?%&%WF%EWCW%M ysis profile showing 1.0%

wei ght ligss up tooabgytct b2@e presdnNinSQiiBn FIRAME kBRI pSsitid R oYL apdé%pound of
crystalline formhas a thernogravinetric analysis profile show ng 0.5%

wei ght | oss U PESCraBERI220 C. I n sone enbodi nents, the anhydrous

crystalline form hﬁ@teﬁnt&ﬁ%ﬂﬁ@&rﬁ%féﬁwdt@eaﬁ%@@dlﬂ@hﬁd H1Rf ihb & ShRAWbRABinicA5 %0
wei ght |l oss up to about 12 I n sone enbodi nents, the anhydrous

crystal |ine PRa IFagsong Oflﬁé?mflfé{\?|Ih*éPPcieé“%?ﬁatP%1i“‘sa“&uB‘f qf |aé01§%\ml RGthe. 05%
wei ght | oss Pﬂ@setnpmaegﬂﬂﬁ inl2@mositidh B8R BB HRRGH TR S, frdnlBssARMYIBD OB o greater

crystaII| m has a thernogravinmetric analysis profile substantially as

shown i rPOFi gma@O PO%virepefen OBSPm@ﬂB%ftSél??ﬂ‘}dﬁi fujyare nat lippited fo. p pefereras stlapdasdr t ed
TGA features c&ﬁ;ﬂlsﬂ‘% fa)oRyordl Okithe pr%@engmvéﬁgn Eé?tfoﬁ Ratn rgéficnﬁielf/ﬁ@@ﬁetng% TGA

f eatures can var about 2@6me|%gt chan I n some enbodi nent s,

t he anhydr ouEm&ffS%eﬁ%gl anddhe I bRk <@yr¢§ﬁf%Ph?ﬁv@FWél lagpientbf anapgurs’
profile of |gs8e plan @RAMbn Q.¢335014€indBmuBRInD a B mhQuAkPmpP3RLeRH @imbakaut

25 C. In sonme enbodi nents, the anhydrous crystalline formhas a dynam c
noi st ure sorartep%ﬁwarﬁlaﬁ wsqoglpﬁlmslqu fhs Pﬁeﬁ%tné(ﬁlttioalur Prénalpiiih fn Fi gure 8,

wher ei n 8y " sMBRSERMdaBhbNpeuliSa R‘?ta dib18git £ Mﬂl@@bn@% a EQRAIMhESE BaN

vary by plus or mnus about 5% melg t change. One aspect t he present
i nvention reP&t@SITEUPHE Sarltir BLE Oblpipsd %pr 2 Rationb ARRHE ﬁgharmacokmetwl) a

powder X-ray stddl}f ta\mq:ﬁ: bady, PADMAY aucgnmrthesmg aRERKSn mixfurd &nipisiAk a doBpdhd 13. 6
0.2 , and 20. 2) differential scanning calorinetry

t her nogr am ¢ 6%? P@?eﬁbméﬁ‘im% éﬁﬁhﬁéﬂrarf?wl?fh“@%ﬁasé%?ﬁﬁr@ﬁ‘bmé‘%ﬂf BrEmples ﬁ*ﬁrémat ure
bet ween about, phfdadurfa @Mtl&ﬁﬁﬁﬁur@c%p%sgg a 8BHARARd of the }Izlrese?ﬂ) inention in

t her nogr avi netric ana sis profile show ng 0.5% wei | 0ss QP to about 120
C. WO 2912/ exrepprgipryvit S%?EPMSW“W“%T?@@W%? r%aﬁ‘@ntﬁ’rsé%@é’ﬁ? UE i PEtAR N

relates to thg ROy oRMS YISt plakhfsudcar dhpaaliddg are a specific subset of compositions.
One aspect of the present invention pertains to compositions comprising a compound of
the present invention and a pharmaceutically acceptable carrier.
One aspect of the present invention pertains to methods for preparing a composition
35 comprising the step of admixing a compound of the present invention and a pharmaceutically

acceptable carrier.
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1) a powder X-ray diffraction pattern conprising peaks, in terns of 2 0, at
13.6 0.2 0, 20.1 0.2 , and 25.00 0. 20; 2) a differential
scanni ng weal2orzoger7py t her nogram conpri si ng an endot her mpairtus2&ans2478

extrapol at ed onsebDn¢ §FRR LAY pRsAEIVEEDn phialts dtarihctutRAChredaoy belddrel. fnfra
show n 0. 25% wej ght

and/ or 3) a thernogravi ri c anal ysis profil

|l oss up to a@&fﬁ%a%%a@m@%@%ggwum% ﬁé Sﬁ%“e@@ﬁta ‘ioﬁgelﬁil PiGhee &nawén P51 he
anhydrous cr ystalil; tetEprfs@iz M BAPdURG of the present thverdiopowder X-ray di ffract| on
pattern corrprlsm eaks, .in terns of 2 0, at 8.6 100.2 0, 13.6 2 0,
20.1 0.2 0, ne asgec ofthe grgspnbmvejon gerbps to compositiogys Camﬂ‘i‘sﬁlfgear@ﬁipi)‘&d of

scanni ngscal Qi’elpf@érﬁmvtaﬁlﬁhﬁﬂgi @0dRIPNRAhiaSdufigal agenendot herm wi t h an
extrapol at ed onset tenperature between about 146.9 C and about, 150.9 C

and/ or 3) o Aet v GIBLATHERT IR rEGiaT P IETD ra&hﬂ“eac%lﬁ‘ﬁ%aﬁ?j“ 0"98%ei ght

| oss up to akheuid ﬂz@na&utliﬁeg@lt’a&pe@bmeﬂ‘atea At m&e&eﬂﬁs il JoMRAtHeol bk Rir@Ees to
t he anhydrous crystalline form havi ng 2 powder X-ray di ffractl on
pat t o1 n_ compRMLfIg 4FAARESeuifH PP agfcopd gharypeciogl adey that g oy s Cmportgd 51 g
18. 3 0.2 OForaﬂlal(Ia) RisAin8erstddd that thelQerds Oa pEdmbleutidl dpefl; a@itth s&obnd0 0. 2 O;

2) adifferential scanning calorinetry thernpgram conprjsi an_endot herm
with 20a7 exPhapcHi@esHs B fdshef a]?ﬂﬁ?lec%té’ﬁbﬁa%é‘i‘f OéﬁéﬁandlEi‘?r‘g“C%}lt’éﬁ‘d‘g%out

149.9 C; and{mafis not detectabl} oBhak bneEmagfaaMlgfmtef ihén a{?callley@le&e@freﬁﬂ $oeuMhewivgl
0. 05% wei ght | oss u tQ a%Put 120 C. One asg}g the resent i nvention
relates to tHE aiHy Md%a YSUGICFIPHE 21 B h ‘i‘sﬁlﬁs"“bed in aIT I3 powder X-ray

diffraction pat t €DAe @s@m’@bf &b ﬁ@sdaeak@mon Perta@is msmethoc& 16k, pr@yanﬁg Hcompd&ifieh 13. 6
0.2, 17.5 0.2 3 ot Ul gg 0.2, 21.9 0.2, 25.0
0.2, and 27C%mprlst§‘géhe(ftep ofa ml’“n%)a C%}nmup 8 tB?nP‘ie%ﬂnt @&%‘Hﬂ‘i‘?ﬂj‘acsﬁ?%‘ﬁl metry

t her nogriam cpimphicung@l aBniendot herm wi th an extrapol ated onset tenperature
at about 147.9 C and abou% 149.9 C, and/or é a therm)graw netric
anal ysis profile SRo#PHY° th%B‘%%é’i“&‘H’PoP BNy 5 PaBbieRs CSBRDORE @ OHBOHE L ct
of the preseme prddte Hyviidn) Bleaing phiratdd cab BiIVC bQLSpHayBtichliyn@cdpibld chai¢t. Ng:

Da pouder x-ray dffraction pablern comprlseing pepks il el e, of 261, at

21.1 0. 2 , comprising the step of admixing a compound of the present invention, a second pharmaceutical
20 agent, and a pharmaceutically acceptable carrier.

The present invention further provides pharmaceutical compositions. Accordingly, one
aspect of the present invention pertains to pharmaceutical compositions comprising a compound
of the present invention and a pharmaceutically acceptable carrier. One aspect of the present
invention pertains to methods for preparing a composition comprising the step of admixing a

25 compound of the present invention and a pharmaceutically acceptable carrier. One aspect of the
present invention pertains to pharmaceutical compositions comprising a compound of the
present invention, a second pharmaceutical agent, and a pharmaceutically acceptable carrier.
One aspect of the present invention pertains to methods for preparing a composition comprising
the step of admixing a compound of the present invention, a second pharmaceutical agent, and a

30 pharmaceutically acceptable carrier.

One aspect of the present invention pertains to a pharmaceutical product selected from:
a pharmaceutical composition, a formulation, a dosage form, a combined preparation, a twin
pack, and a kit; comprising a compound of the present invention and a second pharmaceutical
agent.

35 One aspect of the present invention pertains to compositions obtained by the methods of

the present invention as described herein.
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21.9 0.2, 24.2 0.2, 245 0.2, 25.0 0.2, and 27.2 0.2 ; 352)a
differential scanning calorinmetry thernogram conprising an endothermwth
an extrapsbaved4mrset tenperature at about 148.9 C, andPOmr/USYD1/052478

2012/ 040279 PC¥thinNddeho 5 PKathaddidichll o HmE, sinBaiativfs, aR@UYS 0B thePeédehe Showi ng
0. 05% wei ght _1 oss up to about 120 C. One aspect of the present invention
relates to t H&eBYHYdrous crystalline form having: 1)a powder X-ray
diffracti onI pat t eDfie %pﬁﬁ bemt b@bénymg@usiﬂmﬁsﬁb ﬁé@@tﬁ@otﬁnocﬁ&}:lﬂg di bdrtpotd al
scanni ng cal orinetry thernogram substantia as shown in Fi
t her nogr avi ng'F Ri'E rseral sCP%‘P‘g%“Eﬁ‘ qdpenigeeraat 1“91‘|V}‘§)a1é§ RGO ﬁqﬁr@svt&a@
and/or 4y a dy&an fndili Stalb@psdk Pt ih Preadh@lny&itidn i @hipbgichuli teapidsedl |y as
shown in Figure 8. 10Certai n Enbodi ments: Conpositions, Mthods,

I ndi cat i ons, "BARORE dRPrRArcuprab Bgdred Of e ASIALYSHSY and Uses of Conpounds

of the Present | noaakdpedof the present Mvéieh pdr@ihs tOméhedsiierBg@iatshnt ¥4 4 ider
limtation, certain other epbodi nents are described and prOV|ded bel ow.

Certain Conpdficfeldine: 3 PRAL-mratanelard disorfironcondision ang e bYJRereae pr esent

i nvention peﬁ&ﬁitlﬂﬁoﬁdﬂlﬁdﬁéfﬁ9§bdnﬂﬁﬂﬁ aﬁamtécsuyngcraasﬁ@rznbwéadlcﬂa‘tmudwel pe&siaidh
invention. The term"c osition" refers to at | east one conpound of the

i nventi off in® l@ﬁ?ﬁflﬁ%qygg‘e\lﬂﬁ“teﬁnﬁf angyglosisielisordie P neGiplekifed dsprdes and

under st ood, bkaiy;tihe iadvdGd; d@hlpas,lﬁg)mﬁhh@tem@jtottMencpmaﬁeﬂzmneledltheﬂabﬂ en in a
conposition can be, ﬁgéfannunt ran fromless than 100.00%t o gﬁ%

20t han 0. 009" ERANGH < TIEFIVE BREYY P ‘i‘ OF‘?f’c‘?fﬁl&Fé’resB’EhmVéPtéonn6?01111?0ﬁ‘|t

reference St@@Mfﬁv&ﬁﬂiﬁ”ot&bﬁ@m@ceﬁlﬁlﬁp@’d(ﬂlﬁt&fthélb}eseﬂthﬁ&ﬂﬂ&n invention (e.qg.
for use in nmethod devel op ocess testin nd the |ike); bulk AP

i
(i.e., Active PhaPRatBtf PE@F P‘FFF@‘F ‘é‘g‘?“é‘ﬁ"t‘ Pergins & ey ?fdn%?aS’E‘ﬁé‘eﬁFCé%t@ﬁto
inventi ol (eadincrefi®in ad$@lividuaf @fifditink AGlodd phatifkeeul bealiveRapasifisiag) ; a

conbi ned pre ratlon d t he present invention |n

conbi nat i gn TRIRtsgr %ﬁ%ﬁ%ﬁé‘gﬁ% Prb%e; ﬂﬁ gﬂé‘lffﬁpg‘“% riffegiveaganpiey a

bi ol ogi cal sasBRNECHNRY prédeAdn@nGEHTR QbHSbsRion bhie Pic@SEMtentiby- @At pﬁuﬂmé@u@sal for
use in or obtained froma patient, an animal, a pharmacoki netic study, ADVE
st udy, LADNEW§FWﬂ9t Wﬁ“?h@VTWR%) a reaction mxture conprising a conpound
of the present i noaakdpedi of GtlplRscABinvéntibe petaid o it KbdiIer (BSrAas@l bedsordtr any

of the anpl reln nufact n ctlo m xture co rising a
conpou n Qi‘é?t aeAL P%rll ?rrga SHETPON T ﬁte%g‘é‘B H‘&Hn HeerBe dP"r?PB‘rng
conponent s S sehetias ofSlivedinSa cdn@itioh amélforatsd @an@é@mg @thfod @cetin 16vBIgla condition

characterized by low bone mass; a neurological disorder; a metabolic-related disorder; and
obesity; in an individual; comprising prescribing to the individual in need thereof: a
therapeutically effective amount of a compound of the present invention; a composition of the

25 present invention; or a pharmaceutical product of the present invention.

Example 6 shows that Compound 1 is metabolized to Compound 2 and Compound 3.

Accordingly, one aspect of the present invention pertains to methods for increasing the secretion
of an incretin in an individual or increasing a blood incretin level in an individual, comprising
administering to the individual in need thereof, a therapeutically effective amount of a

30 compound of the present invention, wherein the compound is generated as a result of a
metabolic chemical reaction of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (Compound 1), or
a pharmaceutically acceptable salt thereof. Another aspect of the present invention pertains to
methods for the treatment of a disorder selected from: a GPR119-receptor-related disorder; a

35 condition ameliorated by increasing secretion of an incretin; a condition ameliorated by
increasing a blood incretin level; a condition characterized by low bone mass; a neurological

disorder; a metabolic-related disorder; and obesity; in an individual; comprising administering to
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the like. It is understood that pharmaceutical conpositions are a specific
subset of conpositions. One aspect of the present invention pertains
t o conmposwoi2ered4eyapri si ng a conpound of the present i nPEMUSRN1AM78

phar maceut i Cﬁk'lﬂdl\a@lﬁlﬁﬂtrﬁ@ihtﬁ%réﬁ;Jﬂh@[fapeutlcally effectlv&nﬁo@ﬁamdon@g%ﬂdhﬂs tRIpRs et ]

i nvention pertains to nmethods for preparjng a copposition c i sing the
step of adﬁ1 Wﬁ‘{jwa ‘&‘BFF&%@ﬁHOIBHOUP%E%B?eg%W%FWE H?Hﬁta%ﬂ%’d C%e“ﬁFFin%ﬁt&Pé‘Lﬂf gcal |y
accept abl e catisrbars ﬂuMB@QJ(ZI(MG&Z&BgB/ 3201 &5&427085 yl)plpencﬁm yBPR@sidinof
the present invention pertains to p arnacdgélcal products selected from a

phar maceut i c AP 8ErpOSVLingyIentagndn (Catpaid 14 ogs skguadeBo!y Acersthli 1ild

prepar at ison, tt@rebﬂvinmoﬁ@@h]boaﬂlema td dompGEHARE 3-luHY-4a(5 TR AN 3aD -ubpPpasENt
i nvention. pect. of the present |nvent|on pertains to
conposi t i onsy%h"p ‘?Xéfhﬁﬁ)lé Y&)BWﬁ‘a‘E}ﬂd Yc‘J)PYYS‘PJH@ By BRER- VR EIGh G R Pe¥ond
phar maceuti cgj, ﬁzglﬂﬁfmachﬂlcal[}yac&fptaﬂatéQal@fmﬁéf IBh R ehiﬂadlmelagltﬁee:@nﬁ)b@dtlﬁs ms "a
pharmaceutical agent" and/or * seconﬁggharnaceutlcal agent "

appreci at ed tHEP (ALY MugEerhae 2 et fapPpridii-dapyidin-

phar maceut i calylaa@®)ben@dmide @ﬁ@ﬂﬂldmafr a@ﬁ@mtme@a&allag@eptam@adu th&edlOt a
Conpound of Formula (la i s under st ood t‘Hé the ternms " har maceuti cal
agent " dfd "a secHAysP H%ﬁh?rﬁ‘i?é‘iﬁ‘f ’inﬁ%{’luo‘éaféﬁ’tn“ 9“?%# 8 Forpipugd Bﬁﬁ? EE8Ut i cal
Egcggt ﬁr a saﬁ@fnﬂnmﬂarcﬁiaﬁ@utoh@aihe @@ee?lt mmglb?nﬁ tm%%agdﬁ&t&%b?gh@dlﬁﬁimd%aﬁ)r K‘/ln |
that is reater than a val ue selected from an
0.1 pMin a g theAClpgH 2 Zg?ﬂyfFﬁqﬁgé%V”ﬁivﬁﬁgcrlbed in ExanplepS
One aspect of theopé @&pedibf thopREnt @Ren@ieh paials d @Ge IRIIQ@ASmpARI Qﬂtﬁ@pﬂéseﬂg a
conposi tion conprising the step of adm xin co oqu of the prese
i nvention andVaOBBAGOTBHHLP @SB’EGF“&‘&}HV%‘E;‘gﬂ’tm the manufagie of g gieditanynt F%e
present 1i5nVeficie@ind 8¢ $edicfin $fnGRARIASH il BAISIIGARPIncShdN LoleRITRQU AR intdie
present inventjo a second pharnmaceutical agent, and a pharnaceutically
accept abl e cH¥P} pl One aspect of the present invention pertains to
met hods for prepaohdgpect 6OMP P@bdnt RGO Periabis Agtht b o‘fhe@nlﬁlfunﬁéﬂ'fhé(brﬁgenﬁ
conmpound of fhe Present inventi&g a second pharnmaceuti cal S%ent a d a
phar maceut i c 2VFRIORE SPABIEIoB S {F 8fesent mVenm‘THﬁ‘ﬁ ft“‘ier‘P\f/éHF gt for
provi des phafrémlaguﬁis&aér if @maﬁicmhlowserelmre@iﬁgldtdagﬂsyele@emer@s RETHR 109-rdcBitor-
resent jnven tains to utica osi tions conprising a
(F:)orrpounc?'oof t %& ht? CP%%%%“I? Oﬁﬁggél%ﬁéﬁlﬂga%g%?‘?“cﬁla{‘ AR LS P%fg
carrier. O‘leanﬂaﬁﬁz@éd @fmdrmlngaeﬁﬁmncteﬂumém @ébrﬂ&ll’og ahdﬂﬁztetrl@edlﬂg/glbﬁ)(%ndcrﬁzgs af .
reparing a conposition co 5|n m xi ng a 25conpound of the
Bregent ?nveﬂ?gﬁﬁﬁﬁiawgdﬁh% Radis F% &FV“@ c@ﬁfﬁﬁ*@ ca?rler ng aspect of
the present InvenOh@&p&Qbﬂak@&xh@mﬁﬁﬁbﬂﬁﬁ&ﬂkM£ﬁ&m¢@mﬁﬂﬁmknﬁﬁﬁmﬁﬂﬁﬂhm$hng a
conpound of the prese |nvent|on a second @: { eutlcal ent, ?
phar maceut i c&‘?“llli?“&{%‘& SEERICAYsIY of PR IRESWER HS‘P yehd “Ef‘r%%% t‘n"eﬂR‘Péh Yon
pertai ngst 0 RtNEABHHOL! RARAL bNE: RinGaTPASnhlibody BOMPapysi Ng the step of
adm xi ng a conpound of th resent invention, a second pharnaceutica
agent, and a 30phQP%FB%%PF@gP‘Fffﬂh‘é‘E‘é‘BP‘éB?r@mééﬁ3r?Oé‘}PO“nd ofthe REFENTARYSBYER™ df  t he
pL esent i nvea}sﬂ@@itip@bﬁtaé lﬁl‘ésehﬁnébnﬁ&ﬁFﬂﬁ?l&ﬁh&cﬁﬁicaﬂfr&ﬂfd?df tﬁ@r@eﬁteﬂlnﬁfmi@gfora
armaceuti cal .conpos nmul ati on osage form .a i ne
Breparatlon uﬁl?ﬁgﬁgﬁ “QHH“% F?P“¥8ﬁbpfgﬂ dfﬁigﬁﬁﬁﬂdﬁﬁwgﬁfthe pr esent
invention and a saﬁ@ﬁs@e@bﬁmmgw inc@kioRgenins (SHEMPoasPEtic @éschhipcpi@sent
inventiq& pertains tolﬁegp05|t|ons obt ai ned by the, net hods of

composition of sent invention; or a p armaceu cal product of the present invention; for
use in a method of increasing the secretion of an incretin in an individual or increasing a blood
incretin level in an individual.

One aspect of the present invention pertains to a compound of the present invention; a
composition of the present invention; or a pharmaceutical product of the present invention; for

35 use in a method of treating a disorder in an individual, wherein the disorder is selected from: a

GPR119-receptor-related disorder; a condition ameliorated by increasing secretion of an
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the present invention as described herein. W 2012/ 040279PCT/ US2011/ 052478
Certain Met hods, Pharnmaceutical Products, Conbinations, and Uses of the
Present Iwoent2/am79 One aspect of the present invenPCOUSP@NNSI4NE t O

mét hods for [H@Qtih;&tdoﬂ@géﬂ@%eﬁﬁllta.te)dibS/YnCEHélsiﬁ%] @@iﬂc&ﬁﬂﬁp&lwGon@i_ﬁﬁi’Dfﬂiaﬁﬂcﬂéﬂzed

adm nistering to an individual in ne thereof: a therapeutical

Seffective agi’)l?ﬁ’tbOB? MASS 3 AYERIPRC A LS W@%@(ﬁ‘ff‘?lﬁ%ﬁﬁrﬁg% ang OE‘E?H%gsi tion of
the present Ol‘l nVGnD.hQﬁls;pe(f? bf tﬁe phanimcakibh fetai iOdtisipoaid drtig: p@éseﬁﬁlﬁkfgntiofn for ]

i nventi on. e aspect of the present inventiqn pertains to nethods for the
treat ment of “& IHPE’B&BQPf it dhg hugip Oéal@ﬂlbféf '%‘i?%rﬂ% E‘?ré’lné]i‘ee‘iﬁ”“@f)‘é‘lﬁlrlﬁler ;
a condi tison admetatedraah RAulbyr J MGiRAS LIRGiGERh&Th 0N3-afiorad-EMmbetd-@a-(3a2condi ti on
aneliorated By increasing._a blood incretin level; a condition

10char act er | 9&%{0%91’ana’v\ylbgﬁé-%a@%%ol-é-YH@B?f&%WBBXmW%rH@Pl,nO)aN’N-

net abol i c- r eliate@FdhAOERESr; 2 ABEha0R@SiIkaccepibRalt ekedti dual ; conpri sing

adm nistering to the individual in need thereof: a therapeutical

Y.
effective anount Of° #PEDAPBHRGSGE MY HECHPELENLC § FRAERETGH NePTeEHPBETESIRT of

the present VLAhe®Od oOihcrasid AidBREEN F ah inpfe@fl Gt iRfiviti® ofih@S8MHe a blood

invention. One aspect of the present invention pertains to t hods for

i ncr easilr(?g tH‘éreEEEBP’%ltl? ﬁhlnglf”d}}g‘awhqrﬁﬁ e CPmPuRd BEepeigird asdusiolior 2 PRiebdksi ng a

bl gpd_ ijnclr et i:l{blﬂi@‘lé&hcﬁioﬁ oﬁ?ﬂh(ﬂdﬂ\é(ﬁdldlafor@@o@ﬂ_ | ijﬁbl;&?roﬁﬂm '-mi)atzezr-d}ﬂagia%&-st he

i ndividual in need thereof: a therapeutica effective amount of a

conpound of ¥HRPPHIIEsEMYPYIRidRTHYGRIn '%Hfﬁb‘B%q‘%Pfiﬁ‘ﬁal%‘fle’Pﬁéplﬁr%%céhttcal%vent i on;

or a phar maceutpiesd sapregiset of the present invention. One aspect of the

present invention pertainf to methods for the treatnment of a disorder

20sel ected from Qn%ﬁﬁici@-?‘%B@EPBPY%‘P%P%HH’&it%%?QS‘E)P?“J;“&IW?SP?%‘W@““O“ for

grre! i oratsed by ih Elﬁfe@lg& biNga8@CH @i&dr&m liIszn iadlvidig Ivatfetoi tha cSifdhd is%gnegzﬂ&il ds@r gt ed
i ncreasin ood .incretin |evel; condi tion characterize ow bone

m)sllss; a neur g?s‘gb‘?fcf‘d’lletﬂ’iog‘b@%?‘ial Haqrer 8%%1“}1‘2?9%@(?ﬁ‘PB@'éaﬁas@f(éﬂ’g‘P‘?m@lfﬁaa%%@%i ty;

in an indivi dgaloxadi@FPElyDpipeiddi-€SOpyrihing-4 @ahie)-NAddimedyidbnzhmideasd t her eof :

a therapeutically effective amount of a conpound of t resent invention;
a conpositi oﬁhaétflxcf’ﬁtécag%w%@ﬁ saﬁﬂvéﬁ%iaa%ﬁw3@0@%&%@3@%a?ﬁ%}%ﬁa@fwa

the present id@ntidofRr; a conditionEx@Mplad By slewsngd RadetidH0sTRA Udtkid; 4 SndBbd@bol i zed

to Compound 2 and Conpound. 3. Accordi.ngly, one aspect of {he present
i nventi peP‘Pa}OﬁaéGQ%Bﬂcé?&ﬁ’é‘aéb}OB IR geé(g‘r PN Shagiesty byd?‘eéiﬂmi et i n

in an indivi deablogeal HBGHEAS mB@bdic Rbioeddisetaéeiddmbésayel 1 n an indivi dual,
conpri si ng adm ni t he individual .in need thereof

( éterin %é s sl .
t her apeutical |y efPetPrve! Q™ Wengo%éﬁfﬁi%b%%ﬂ‘aﬁacﬁ?{@alﬁ%@éw PRGBS on,
wherei n the gpRgp@LNRGtdaBcd@@stial, @ toraglafon, @ dtdake RFmar JHRIHARO bicparGtBM Gah

reaction of 3-fluaqro-4-(5-fluoro-6-(4-(3-(2-fluorqprgpan-2-yl1)-1, 2 4-

oxadi azol - 5- 9"1‘%&“6@3?6‘?0%“1’?99% )] ﬁ%ﬂqfé%?ff{h%rﬁeaWY?B)lng?%“&? Wéﬂﬂ%‘ﬁ%@ zan de
(Conpoung 1) ireherd opfha himgekthigal body 8¢ @arpipabl e salt thereof. Anot her aspect
of the present inyention P rtains to methods for the treat ment of % '

di sorder sel ect ed Pt BRFC 8! CPRPIG! MEDERR BI e Ut RYTHICS YK odugt SBEENEP T on
anel i or at ed Bphdriedee@si REnpdEEHE L f@MuRfioA dbdagE Bl K cotbiRd gichir@bnan®lin or at ed
by increasing g blo%g‘incretin Ievel'ﬂg condi tion characterized by |ow bone
mass; a neur BIGGANE AN OGBS @ CPRABPhYdDT REFRY BYRHOH I Sruiametliod “bbesi ty;
in an indivi gdallating@RaciiGitynd a PR ft&idrMgart i@dividual.

30 One aspect of the present invention pertains to a pharmaceutical product selected from:
a pharmaceutical composition, a formulation, a dosage form, a combined preparation, a twin
pack, and a kit; comprising a compound according to claim 1; for use in a method of increasing
the secretion of an incretin in an individual or increasing a blood incretin level in an individual.

One aspect of the present invention pertains to a pharmaceutical product selected from:

35 a pharmaceutical composition, a formulation, a dosage form, a combined preparation, a twin

pack, and a kit; comprising a compound of the present invention for use in a method of treating

a disorder selected from: a GPR119-receptor-related disorder; a condition ameliorated by
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WO 2012/ 040279PCT/ US2011/ 052478 the individual in need thereof, a
therapeutically effective anmount of a conpound of the present invention,
wherei n twe 20pmrad i s generated as a result of a netalpolriuS2aheni4cal
reaction of Brreasing secretion of an incretin; a condition ameliorated by increasing a blood incretin level;

fluoro-4-(5-fluoro-6-(4-(3-(2- fI or opr opan- 2-y1) 2. 4- oxadi azol - 5 yI)plper
i di n-1-yl) pyfFd Htoﬁﬁh%ﬁ"éegﬂ ?F£>'3y RIW ‘ﬁﬁrﬂﬂeb@wz‘;&ﬁt ‘H%)r‘%eé&ﬁ%ﬂ’ﬁg
pharnaceutlca&&yaaﬁge@&ﬁphﬁaﬁahhmﬁﬁmereof In somne enbodlnents the
conmpound is 3-flu 5-fluoro-6-(4-(3-(2-fluoropro

y1)-1, 2, 4- oxadi az@Pe &P Phihp BT ‘ﬁ‘V‘fn“9$ PGS (7 @pthode f %%uﬁaygtﬁ?ﬁ%tw%aenzam
i de ( ConpoundPR) 19 reéeptor RBApiGELhii G abding @eCRpivaiRhien S&ld thekddgn@empodnd of GEE
enbodi ments, the conpound Is, 3-

f1 uor o- 4- ( 5- PI¥8t ’GV%‘“?W“(CQmP?‘aW%FW%‘Qﬁhﬁﬁg?ﬁﬁuuﬂal 324t oxadi azol - 5-yl ) pi per
i din-1-yl)pyrim doadaypbast e pRenzamiden H&Eamp anethds fordkodzRaGPRCBUL i cal |y
acceptable salt thereof. 10 One aspect of the present inventj on pertains

to the use ofec%l’t?fo??ﬁé’ﬁﬁ‘ag Btmipheripy @LB “i“il’r\?]e‘ﬁtnf’?% Cregls HCPRPUSILRCIHEER t he

present i nvemvtmidn id ddnibiftismnid askoidepheimadeutied iagaient for rmdul ating the
activity of a GPR119 recegﬁlor in an individual Eect of the
present Onvent i onOpesPest ASIE Breparbiny %‘QOBPGTQH’&S%‘B%%B f‘affm‘trtﬁémé hesggrgtion of

invention; Okn@AcCONRASIiddi@MuaDbr ihdiensidE @SRIY idcRVE NVEIQA an individi®, boipeikiagt ur e of
a nedi canent for, 15i ncreasi ]g the secretjon of an jncretin in an individual

or i ncreasi ngTAMBIBEY iR PEYPHR! RSt Db A CPRRAUDS BLIAE Presentinvenipping s pect  of

the present tdwemdibeWitpekécBhdiShatBactiiRallgentof a conpound of the present
i nvention; or a ci))ngositl n of the 6g{tesent mvenh%(i)\r;?rdl n the manuf acture of

a medi canent for PRBIPFEatPHECETHIPEGIHGRPeiaS Ahmft HAFASIGHECETHIPR

di sorderisi s s@ineetier ahiiidal &RRTSmE @ RdY Qicretid WvelinbethdRidRal daiprisiag
condition aneliorated by ln r easi nq secretion of ahg incretin; a condition

anel i orat ed BYSTREBEALP Hﬁl“’é ug) 18 g thgF bt SompawAg of ty PRSP ERIPI dhar act er i zed

by | ow bone s&staatien wauﬁ@écegdﬂatmﬁeﬁmﬁlct@ém a met abol | c rel ated di sorder;
and obesity. of the present nv

ect ertajn
conmpound of the pPE%%gﬁFCtPHg%E CPghinveptign Bgtsf‘?‘B ‘frH tﬁiag’%eé‘h? Cﬁ??é‘%fl on;

o][ a phar naceauf]tcteaﬁﬂonﬁawmw ete;idaelelpreealemeri mrfeﬂtub@ﬁmelfo@dte%uﬁ@easmga rre]t hod
of treat nt of .the hunman, or ajrra 0 t he e aspect. o
the presént PHIFEAR PG “ﬂi’é‘?tt“at‘ﬁ%‘ tign ém%lt%%%fﬁﬁ’dn‘if?astnﬁé blsog & lki’(%?t mgHiong

conposi tion ataratcta;ﬁzeralrtgﬂ@snboﬂenﬂaemalreﬁtologlt;alahsphef ﬁ&@wbh@@latdard@dtﬂet a@f the
of a

resent inventi on; for use . in do he a |
?3PR119 r ecep?dHY: A A divga); ‘iTH’QF“m@Fg‘“&étﬁ‘é%%to elt“h‘élg %%t ion
pertains to aom@pOsME: ftschhavepfi@siarbmbiAMRAWIGA;se@nd §Hhrﬁﬁh’éﬁt@ﬁl ztgleﬁxn of the
present invention;, or a E&r maceuti cal product OB Jg resent {]ehf
for use in a met hB& PR EBSTRY Y YR BEIAEY f ORGP AP HhlETBRIhOl A1 o
i ndi vi dLQ?I ﬁgeléc&erf@aﬁhwRaldateeQﬁbriraaté@thiscstdéreyeindiuan arﬂejliof‘?édlbgdh@éasmg One
aspect of the present .invention pert lns of t res
i neentl on; %HB% i AR 2 £90 “’BP@@ t?dilvelﬂ(fr?a(‘ng ﬁ] ood InGreLip gleﬁf‘?‘@ﬁton

8 r Od“gt of t Hﬁtrz@fegﬁéﬂﬂigif u)xlwe\rﬁ]m@n a n%@ﬁlogﬁm:ﬂ@otdar a n{&ﬂab?dreﬁfeaitdgseﬁlbt ;8gH a

i sorder in i ndi vi dua erei.n the disor s. selected from a
GPR119-r ecep?‘&ﬁsmt -8 Ay B VidhdaRRs g PESHEME Y H‘H’é(fquélrlﬁf‘%e& tyreq r?cCP@B%‘inr‘?g
secretion of oaRe pAan2id oG B2 4Ry A&S&&We&ﬁ&@ﬂﬁmh&@ﬁ@t hdent.@ condition

anel i or%) ed by i nar easi ng tg bl ood. incretin |evel; a _condi tlé) ﬁhar acterized
by | ow bdne nass; V8° HEET 8 BgPEsnt By euPyartaing t ?%’éﬂf P EoPRAUEY R PaPEsPUer ;

and obesi ty. invention 1@m1baepec\tmloi scehi@l fha@feAiticdl Y@ (RNmPRIrdcAAS at 0 a
conpound of thg lF][ventl on.for use in a nethod of trgat ment of the
“"’8‘6 059“0{1

human or ani H& APz ihe aclinbrd A HRA LY EorRE e Pdvghdner at ed as a
result of a net ab@ht: @spedtefmhepﬂeserne@cetmemp@fau&cf dhuogewféc@ﬁpd‘uhwofrtﬁe prededt (3-( 2-

f | uor opr opan: 2- %h‘ 4- gxadj azol Fl) eridin-| %1 rim di n-4-yl am no)
NNl ety BRI WL Rt P bt SEMPR e cof
35 medicament for agonizing a GPR119 receptor in an individual.
One aspect of the present invention pertains to the use of a compound of the present

invention in combination with a second pharmaceutical agent in the manufacture of a
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One aspect of the present invention pertains to a conpound of the present
invention for use in a nethod of increasing the secretion of an incretin in
an i ndi vimwoabi12oioi7acr easi ng a bl ood 10i ncretin | evel i npram/useditwsdasl ,
wherein the goeMPQtdior hic@eRRT Bt Qdre@sn & ah@fuin i04n AdNRILARS ncRagheIcal
reaction of

3-f 1 uor o- 4- ( Bpefip vyl igan iadivigualo ¢ | yor opropan- 2-y1) - 1, 2, 4- oxadi azol - 5-

yl') pi peridin-1 -yl paykdpsat di e ﬁreyeJnamaﬁbn b&rhin@ltdrmé hséld@eearalmud@of t8¢ prasent
pharmaceutical | y acceptable salt ther One aspect of the present

i nvention pett&iie8 it @“QIIBB%%@h%ISGB‘PndtH%émBF%%‘&ﬂPg MR MEAURSYC PElise in a

met hod ofs t r gaditagenarod ke kg/kntof a @RordaieMiElRdm: MGRR D RedepOr-fRiqaQkNdEeH S
generated as a result of a nmetabolic chem cal reaction, of
3-f | uor o- 4- ( 820jtigB pgelgritod bysingreasing sereliop GhafHingreypy y condition ameliorated by

1, 2, 4- oxadi azRleadingyd DiRbdaBErteh 1Bvel;-aytopdddnl diditBriAd Y &5 @ midksha dévn@bdiydl benzam
|de or a pharmaceutical|ly acceptable salt thereof, and the disorder is
sel ected froﬁ?o%F%iﬁﬁ%@ﬂWé@@%?6??@?a¥@d’ﬁW%order a condition ameliorated

by increasing secoa¢ hs@ébtafthapregaﬁcfneéﬂuam p@taGRRiht LR 2 PRIMhdcatial 8dnliy
|ncrea5|ng a blood incretin leyel: a condition characterized by |ow bone

mass; a Heur BTYRLEER W & srRund gt hePragsal yentiat it g e ye Pl 2 QFFHC?’HE@%QO’E y.
One aspect ofmolQinRliRSRAYityl JTUETHRI 09rcp&idrah MtSindividaalphar maceutl cal product
sel ected from a harnaceyélcal co osition, a formuylation, gosa ge form
a conbi ned pr epar f thecty G\P‘i’?seﬁh‘éll% ntigp, geriging g the E%S’r?ﬁPPEEI“ﬁ‘@CeH“‘@ #858URd of
the present i:cﬂMﬁﬁHnbﬁ) With B@dsmplﬁlad binth@prid®hhi@ten@bn, 26ihE @R huTRNire Of a i RBcAABGY OF

ani mal body b ther e aspect of the present invention pertains
to a pharmac VE%I%gﬁﬂd%EFq§@P8&?§ﬂRFPﬂnl a pharmaceutical conposition, a

f or mul atiison, a dogagapt@bnthe grewimiﬁwaﬁdn péreps i@tht Qié,ofaphz\MnﬁlceﬁﬁQlkageﬂtﬂﬂ a kit;
conprising a conpound, of the i nvention; for use in

modul ating t FEMRARAIPY M ftE}aB‘Pm%P“@Pﬁt DPIEOEBYBHOR- i BA MR ASYE B%I me%%?@?ét dspect
of the presemrehdiivent sconrtiPesitaaliRSetingn & PHKITECOE LhctcGsithg A6t retFALRE Inae
from a pharmaceutical conmposition, a fornulation, a dosage form a
conbi ned prepatdtfon, a twin pack, and a kit; conprising a conpound
according to clai mhaaspé@bfmsprebdm Avemibh pehatk d A€ 1Ra%h PRarhb@us@cighiign of an
incretin in an |nd|V|d or |ﬂCé§aS|($ a bl .ood |ncret|n Ieyel An an

aame 1

i ndi vi dudl . E?Y%bmaaélﬁ‘éﬁvft BFOIPIPPé‘n PSR THIEHPH A BEFERY LT 8 cament for

phar maceut i calk tREOEHGE a FBbAETsedcitd ﬂdﬁﬂl a’J’@H{]ﬂb&éd&’pt@ﬁtkldtéﬂ&hsoﬁcﬁma(@&hdmdhn a
formul ati on, a dosage .form a conbi @reparatlon a%tw%ygyack 2 k|t

conpri si ng a*CYHBUHY BIHE SFLSRR ani1 BHE 7 SHIOP 2psler W@F??Blé

treating a dln‘a@nﬁiw’velsﬁbcﬁaﬁleﬁi cHfal 206 z& BpRHRE bSherRB.e PtmiirologicAtdddrddi; S Qict®blic-a
condi tion anelior bﬁ WO 2012/ 040279PCT/ US2011/ 052478 i ncreasi ng
secretion of ey %ﬁ jaRd obesibondi ti on anel i orated by increasing a bl ood

i ncretimsl evel ; aocaem@edibpife pRAhBRY@ITLE fetaly (d OWNPOHRI dTRISSresan IRl h@InaEi cal
di sorder; a gs%tlr?' cl:)00n|1b|1r(;;;31t1r0r(1a lw?fh ggecg}l I?k{ardn?gceutla('zgldaggnt% ?ns Ell rtngthoci gf traégtn{egtd olf\t/llle lillrafllan
or animal body by therapy.
One aspect of the present invention pertains to a compound of the present invention for
use in combination with a second pharmaceutical agent in a method of modulating the activity
30 of a GPR119 receptor in an individual.
One aspect of the present invention pertains to a compound of the present invention for
use in combination with a second pharmaceutical agent in a method of agonizing a GPR119
receptor in an individual.
One aspect of the present invention pertains to a compound of the present invention for

35 use in combination with a second pharmaceutical agent for increasing the secretion of an

incretin in an individual or increasing a blood incretin level in an individual.
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One aspect of the present invention pertains to nmethods for nodul ating the
activity of a 5GPR119 receptor, conprising adm nistering to an individual

i n need twenerfosoxm9conpound of the present invention inPCOrasemawnsams with a
second phar rraceﬁt g)ﬁ@]{isp&g @fihe present invéﬂgﬁar&l peirtgaﬁ@ fto HéontpdendsreiReEscht IV AlidnaBr
pertains to nethods for agoni zing a 19 receptor onprisin

adm ni steri nbsetl‘ﬂ)cod?i’l‘i‘%? \‘?’?‘Bﬁé‘f“?%ﬂ}‘?%ﬁe'{tﬁélraéﬁft }yﬁmﬁ%ﬂ%ﬁg%ﬁm&a ‘gﬁ?édebr esent

i nvention i nsgQuaifidal: b GPRM J-RcétGecanddiphasMpendlibe ahel Rget by id@ERMgaspect
of the present invention pertains to nethods for increasin ﬁhe'secretion
of an i ncr et TR SEnRs R eaitgR aﬁllﬂ@fﬂé%dsl?yri&f%?sw%%&mfl HEFEPiYel 26@9iGR an
i ndividual, elQRRlcSddY 16 Bbrdi nSds€ find@oloichllisotdaf] iaiethbalic-tenitdae@drden@ieof , a
conmpound of the present invention in conbination with a second

phar maceut i ca7esibéhin ingiduslspect of the present invention pertains to

net hods for increasé Aged BES Bkt inOshioh pdhaR d HeaghicButicll abntifidiyindual or
increasing a blood incretin level in an individual, coqprising prescri bi ng
to the indi vFUERiPaticR wiaagoppupd g the %re%f’Bh‘BES‘i?Hﬂn’dffa{nﬁt@O‘b‘? ANt G{RGHUGR i n
conbi nati on v dnkma bs@oWNEer@ar maceut i cal agent. One aspect of the present

i nvention pertain@ to netq%ds for . the treatment of a djsorder sel ected
from a€PR119-re 8ptBre PE %P@EF“H%“%%“B%P?“‘“H‘S6%%6*?%@%9ﬁ“t§ﬁ]\aﬂgf*‘5|f‘§tué‘dmby

i ncreasi ng 20s@G#i#bh Oith @o@pound6f @¢ prdsenbinGANCH, in ABIANRE i1Rr3H 86 dPY GPR119
increasing a blood incretin level; a condition characterized by | ow bone
mass; a neur BEOYP AR gfivrder; a netabolic-rel ated disorder; and obesity;
in an individual ; 0a©#epEdt 5f thg pREUI Ml&kieh pdr@irk @ 4 frRrhadinckididadt férusd@ed

t hereof, a conpqound of the Ereiep invention in co ina;ion_mﬁt&»a second
phar maceut i cSPMARERE ViR coBRPBC P! BT Pl gy @lahin § Beandt PiosopErs abhE 1o

met hods 1sor tdedriiead imeinidu@f a di sorder 25selected from a
GPR119-receptor-rel ated d%éorder'_a condition aneliorated gé_increasing
secretion of an i MEF&PPHOT Be pisial iy o RS ot RBireT el eql imep i d
incretin | eveith adofpuidil bf @Oprehal iatdn@6h, Z&AndNasin®We ROn@ioRBE &1 indetEiiel 0gi cal
di sorder; a neta oIic-reLategrd'sordeg; and obesity; in an individual
conpri si ng pPYSEPRTAYTREnS fRIOPHAFGHY AT 1 41 RE¥d e her eof , a compound of the
present :c nVﬁnt | ONOhNasHEdThi tapleQt Méﬂﬁpﬁp&&ﬁ@ﬂﬁa m%m&uﬁdgermfora@ﬁiﬁit% nge
aspect of the present jnvention pertains to the use o conpound. of the
present nvefit %thi‘)ﬂwbtl}ﬁﬁ?lﬂ%‘l“f‘ﬂ)ﬂ&ﬁf PIRSCRt I8EAEAY %MIFWB%%%@?%%IE‘ YEIE in the
manuf act ure m‘lec&dgﬁdi: gﬁ}ﬂ’llimw—feeéptdfﬂdhtb@.ﬂiisé}gert b}&)naiﬁibh Winélordd & ikdPEtihg
receptor in an individual, .. One aspect .of the esent invention, .
pertains to {HEURSE VNG PohpBdiian gl edp‘?yég‘éﬁar“nﬁﬁ@iﬁlﬁﬁ iHUR EBVE%HB‘?“Q&{OPon
W th a seconchaphafipRaguby 68de kg RAtnehdlokidfl daRidf; aGictibelidfelabedIDoREE; @airent  f or
agoni zing a GPR119 recgelor in an individual. One aspect of the
present i nveRT$HH HEYPEYiHealt o the use of a conpound of the present

inventi @3 i n conbDAAkIpEI oMht PredenB RGO phARBCSpalBatutRgERbdducselebi€d from:
manuf acture of a WD 2012/ 04Q0279PCT/ US2011/ 052478 medi canent for increasing
the secr et i ofPHFMAHUHRAETBPHIPH 2 SHMPRHPR A dERERS BF™; HOPBEST RgPEA P ™

incretin | evedck dhdarkit ®elipyikielglatompound of thfreR6ABENIGT ankiQeddh@ BiRihadetiic@Nt i ON
pertains to the.gse of a ggﬁp und of Ee @LESEHt,I vention in conbi nation
with a seconteBhArHECBdILEN ORI PHOY RE et iet b by fhegry
One aspect of the present invention pertains to a pharmaceutical product selected from:
30 a pharmaceutical composition, a formulation, a dosage form, a combined preparation, a twin
pack, and a kit; comprising a compound of the present invention and a second pharmaceutical
agent; for use in a method of modulating the activity of a GPR119 receptor in an individual.
One aspect of the present invention pertains to a pharmaceutical product selected from:
a pharmaceutical composition, a formulation, a dosage form, a combined preparation, a twin
35 pack, and a kit; comprising a compound of the present invention and a second pharmaceutical

agent; for use in a method of agonizing a GPR119 receptor in an individual.
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Snedi cament for the treatnent of a disorder selected from a
GPR119-receptor-rel ated disorder; a condition aneliorated by increasing
secreti orwof20exn4d218reti n; a conditi on aneliorated by i neceas2oig/os4s$ ood
incretin level; aoaongedibpie pRMaEL@TibE faly (d OhaBRReUITEISHOIud: ARUEQOGI cal
di sorder; a netabollc rel ated disorder; and obesity. Cne aspect of the
present i nveﬁPﬁ‘%‘ﬁaCﬁB‘i‘ﬂah‘f%E’olemt ﬁz orppalation 2 JOPRAIHBR RIS P‘”ﬁgaé?ﬂoni hiwin

10conbi nat i opack 4nbl aamcwiﬁpﬁbmgla edmpolfd PrESHBend if@iéd 9id.a skddnd bl@nﬂwauﬁoapt ure
of a nedi canent for npdul the activity of a GPR119 receptor in an

i ndi vi dual . 2&°nt foréb?f‘e“‘%ﬁbe ’fnC‘t"PFé“gd BEERHON B TR LD V‘Hgalt‘)bmf%“‘tgse
of a phasmaceulobeakreagRRl ih ihi@@Maunati on with a conmpound of the present
invention, in the manufacfure of a medi cament for agonjzing a GPR119

receptor in an i nHPYREERAP g BIerf@! MXPWER POTAITS e PREREATIARIGHES SHOBLFTR ns

to the use ofpRarRhRuAC&tpoSiAn, g8 Mulalith, @ ABRLOREM AtoMbind BrefRiRALNEiOT t he
present inventjon, in the manufacture of a medicanment for increasing the

secretion of P4k 47 EKELOMPINNG A cTrRANDT ot Preient REnReIsIg Secony BEMIEiat i n

level in an hadifot 64dad a mERBd SCREGHg Ofisdk e sdc@IERn: b PR 19- fwegaﬂrrélatb@s to the
use of a pharmaceutical agent in 20conbjnation with a conpound of the
pr esent H0nv e fiSPrE5; @ faRditing Shg it ecvupecasing seortign 8%??e‘ﬂ‘tretf“oﬁc?lﬁléloflf‘%‘§1ﬂ%ﬁ‘i of

a di sorder sgy Beic@bnsd1068d lacrédil?a\warceﬁ&rﬁﬁmmﬁaé@te@dy HiwSVhel Bhss; An@edietidal on
anel i orated by increas secr n ofégn incretin; a condition aneliorated

by increasin %dﬁ}%ﬁﬁmVﬂ%F@?P% ¥ and ?HﬁdPﬁ?HﬂWEW§racterlzed by | ow bone

mass; a neurol ogi oat aspe@or lﬂ@f)nes@t 1iRéndbe pdreiink @) ainq)duldis &ﬁétﬁtel@,, compeki@eSisdsy -
250ne aspect f the p égsent I nvention P rtains to of the present

i nvention foP WEROPHS POBIRALIF D AR #! é’ié@%‘?‘r‘&c%ﬁ Hcé%é aé AR’ a

met hod ofs tr eatRmModohtiigdBe MRV G 10 BdceROAY addwiANI@RAEHR 119 receptor in akNe
aspect of the B’ sent i nvention pertains to a conpound of the present
i nvention fofé&®¥ak n conbination with a second pharmaceutical agent in a

met hod of nodul at Oﬂ@a§pl§k§3 ot pi¢benyind@ibn Per@RILE PR GRI! B¢thdds, oaﬂlpbﬁdjny,ilﬁ@sal :
One aspect of the $res i nvention ﬁ%%%alns t.o_ a conpound r esent

i nvention fof! Y8®° Sé’ﬁﬁ?ﬁ%ﬁ? ASSRESt BREHE P R éﬁpﬁéfﬁmgﬁgﬁlan a

nmet hod of agaRérginm@dala@PRhd &k RE &R GPR 110 r@Bptbiidlin¢teadiidd the secretion of an@eetias pect
of the present invention pertains to a conpound of the present invention
for 35us€ i n"CBIBIHAA on with a second phar maceutical agent for increasing

the secretion of @fe hdpedtof the pichenbidvénfich Ydrains ko @fmﬁotﬂﬁ’s&ﬁ&hd&@ @mPbs@ghs, uses
incretin level in an individual.

2/ 040279PCT/ US20
aspect of th& Presert WW@F\‘T‘H“&% agapsy %ﬂ% ﬁa“PBC%‘Uﬁ RITGTY © af ‘é“éifg%‘%rﬁ’t“
invention fowhetsia nidAul@@hoativioylof GIPR 189 s@ERtids PRRETBCEMbICiatreldgend indh a
nmet hod of trg@ a di sorder selected from a GPR119-receptor-rel ated
di sorder; }on ameliorated by increasing secretion of an incretin; a
conditi o3 anel i or @he@kpbcy ofﬂnsp@aes{t mgerﬁobb@adasitm&dn@bhrmslrﬁamds DmBEIEtink, ue&k
5characterize omggone a neur ol ogi cal disorder;
met abol i c-reP CtO OYds RngrarCeuy a%%‘é*s‘i‘ anpeenficsl pppdys iy gagh 28 S described herein,

wherein modulating the activity of a GPR1 19 receptor treating a disorder, wherein the disorder
is selected from: a GPR119-receptor-related disorder; a condition ameliorated by increasing
secretion of an incretin; a condition ameliorated by increasing a blood incretin level; a condition

30 characterized by low bone mass; a neurological disorder; a metabolic-related disorder; and
obesity.

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is
selected from: a DPP-1V inhibitor, a biguanide, an alpha-glucosidase inhibitor, a sulfonylurea,
an SGLT2 inhibitor, and a meglitinide. In some embodiments, the pharmaceutical agent or the

35 second pharmaceutical agent is selected from: sitagliptin, vildagliptin, saxagliptin, alogliptin,

linagliptin, phenformin, metformin, buformin, acarbose, miglitol, voglibose, tolbutamide,
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One aspect of the present invention pertains to a pharmaceutical agent for
use in conbination with a conpound of the present invention, in a nmethod of
t r eat mrentwof2ot2gotvanan or ani mal body by therapy. 100nePasqsct11o824r$1e

present i nvepdetohbxapfde, Blasmide, cBlofefaiReeulipiAd, ld@enimiie elitssirilld) gi@madenat i on
wi th a conpound of the present |nvenh|on in nodul ating the activity of a
GPR119 recepﬂﬁ?gﬁhmﬁﬂfpﬁﬁf Zhyd serghitlozin” oo aspect of the present

i nvention pertal N dofhe 3mPHBMBMSE, Ml dioaler BYRRL cﬁz(béteu$1€sdnfé @adBhhRALIeN Wth a
conmpound of t resent invention, in a nmethod of agonizing a GPR119

15r ecept or S%ﬂg‘%ﬂwVﬁaﬁﬁpm %ﬁ%m%&TR%Hm?Wsﬁﬁgmﬂ#@§ peeeiinirEma Brioper t ai ns

to a phaBWBC&UEddﬁﬂéntsagﬁﬂIsoﬂdBr i€ BypRitA@Y ¢ Bl I sémEanfaLiGsOfhe tRerdpriespat
invention, faor increasing the secretion of an incretin in an individual or

i ncreasi ng a'BPETdisHRY %‘P’P%hm‘é% hejdiyordr i A 9ideryia) In Sﬁi‘i%el%‘i?éﬁ?msofhet he

present i nveakbas iPShlidndX. idsotcRIBOITRERY IhCBlor@ERRbesit9r USe in
20conbi nation with a conpound of the present invention, in a nethod of

treating a di sor d8¥SO8EF PR i Pharaesisd PrgRel SPPse o BAERAH Al der : a

condi tion anedmp&lﬁbﬁdn fynd dﬂ%@@&hﬂ@ghéﬁﬁhﬂicklﬁﬁaqurocﬁlﬂt doRPFiek la Morm@laGemai t i on
anellorated |ncr a5|ng a bl ood |ncr§£?n | evel ; a condltlon characterized
by | ow bd Hﬁst}l“b@?aﬁ‘ﬁﬁce‘&}‘zé‘]& L COMPRRes A9GTAEE OF B ASURE di sor der;

and obesi ty em%dﬁﬂemﬁdie\phﬂﬂla&euu&@@@@uoﬁmfseﬁco'hfbfhe@[)@ﬁﬁﬁﬁonl RBRE I on

pertains to a harnac ut | cal ro uct selected from har maceut i cal
conposi tion, el& g‘ﬁPB?{ma BGEUT EPPRrsG actéYHbl?aﬁ]édn gor“%e&;?%é?fhi“}fﬁts B twi n

pack, and a 5mﬁmmﬁamﬁrms&mgxamﬁggaqund of t he present i nvention and a
second pharnaceutlcal qL for use in t hod treatment of the hunman

or ani mal body byIFﬁg?ﬁ ‘H@aP% © §reeR PGBl 8 g% t ai ns t o
a phar nageut hmhls@fea@mﬂta%hﬂﬁtsqﬁrafwmmseqaé}mauwhagoﬁﬁ@ﬁlubmﬁla;hts GgRAapbindon, a

formul ati on, a dosage form conbi ne tion, a twin pack, and a kit;

conpri si ng a‘EH%%@H%H”@F”@H@“HPE?@N@f%ﬁ%@ﬁ@W&ﬁa&ﬁﬂmﬁagﬁ@ﬁﬁﬁﬁﬁﬁﬂpﬁﬁﬁﬁﬂY|caI

agent; fgr ugﬁsolme embb@hbRE tl&fcoﬂipﬁlulha?dlﬂ%phﬁﬁa@ﬁﬁéallhgem ®kecdndFiRinlLeltreept or
in an individua as of t resent 1 nventjo ertains to a
phar maceut i c%enW%WPIS@‘gHéWEB?X ?‘Pﬂneé"gﬁ‘gfnﬁ%é’&ﬁ ‘iOEIQP“‘E‘cf’HgHg PL?YBHCG“HCE‘

L ornul ati on, agnd@sagad ﬁmgaceglﬁmgemh (REchdpii@PataicgMhialey. E:i W n 35pack and a
it; conprising a_conpou of the presen ntion an secQ

phar maceut i cal B‘rﬁome%’go%‘%‘%m? ﬁhealg‘ﬁ%‘t%é)gLBT g 21 %jj“ﬁelt‘ﬁbﬁfi’@“?“é‘d%ﬁ{ in

an individuah1meEhB&ﬁ&éﬁéQ%ﬁ&ﬂ@ﬁhbﬁ&@l1/052478 One aspect of the

present invention ertalnihto a pharmaceutical product selected from a
phar maceut i cal cohPo&Pti 8h' gt MUFTAPR Britaing t%l‘i?é‘?@léndﬁd?‘?{?‘)dé ORI uses
prepar at i on, ofcobipbimdp, E}ihkr,maaé’iﬁcza afdnts, arﬁlQil’iﬂﬁﬂanuﬂ@al @rdam@ha‘ﬂ@ln cn‘e afnbﬁnt m’ asent
i nvention and a se har maceuti c ent; for use in a of
i ncreasing t ﬁ%“@é&‘f%’ﬂ%ﬁe%f‘t 180 “Pi"cf}“gtﬂ?er? OHnt:g terigsiop BIEPél’I“a%P“‘ia %?F‘été@eﬂg 5a
bl ood i mBr et hdinihMRd alofe @B SIhHBtihNdllQlﬂlaJrapeutlcally inEMeiAsPeci sufthdrifRuidr SsRAtl);
invention pertains to a maceuti c oduct selected from
phar maceut i c3?VYEHP %@?ﬁngﬁaﬁ%‘x’lﬂ}ﬂ)ﬁ‘tﬂ thﬂfed%’iese%{ IY58gen g}ﬂﬁ}m&nt%&‘ﬁ Preg!
prepar ati on, pl@a_rﬁlWeﬁhdﬁBXgKmt vadad a@mhistered&ﬁﬂi\iﬂtrah@hﬂg s@pab AP Y Rdu@tiallylerepr esent
i nvention andfg second %?arna e i cal ent for (%e in a nethod of treating
¢ Cénﬁ’hi

a di sorder sSITREEME hetBorppeyt {Q,?“Yeeaéér e heglisordsl 10 di sorder: a

condi tion amel i or af ®ehe bybodiGit @A SheNGmpOGIQLI 0B p@afrma@uu@cagehtidmhease@ﬁadi tion
amel i or at ed bé i ncreasi ng a blog incretin . level; a condl%lon characteri zed

by | ow aceyticabage i apghradfieddp appusy which shit 4pyaretts iest 8 gedirs Sicder ;
and obesi ty; disétdaninisbilé vinbld@hents, the amount of the compound alone is substantially

therapeutically ineffective at treating the disorder. In some embodiments, the amount of the
pharmaceutical agent alone or the second pharmaceutical agent alone is substantially
therapeutically ineffective at treating the disorder.

35 One aspect of the present invention pertains to methods for preparing a pharmaceutical
product, as described herein, comprising: mixing the compound of the present invention with a

first pharmaceutically acceptable carrier to prepare a compound dosage form, mixing the second
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One aspect of the present invention pertains to conpounds, nethods,
conposi tions, uses of conpounds, pharnaceutical agents, and pharnaceuti cal
pr oduct s,weactr/@e27descri bed herein, 15wherein nodul ati ngCrhmsS2@ats2a7sy of a
gR119 r ECep]};)l(ih‘irrﬁiic%utﬁng’gieﬂti Wit d sheon@EpRkhccueaaphtpthtle adﬂnéé mdﬁ)r\vsl'ba@whaa.laecond

e aspect of the present invention per ns to conmpounds, nethods
composi t i onsPh a\ﬁ@@sﬁ&&f? %%Wﬁ?rmpﬂ’&rpﬁ%’é‘g?ﬁ %%ﬂmpﬁljgﬁ) age dprn PRt i cal
products, eaglirasecARaCigeRedsdie@intia a Whieifidnlospd Eﬂrﬁtfbﬁbﬂnﬁlf&ﬁeoaﬁ} tsepakdiy, off @
GPR119 receptor is increasing the secretion of an incretin 20in an
i ndi vi dual . Seduentialyie aspect of the present invention pertains to
conpounds, net hods, sof0IROS&diink@%)$he fHSQHardiac@OEAMO UO@Btablp barifaae tHeis€ahd agent s,
and pharmaceutical products, each as described herein, wherein nodulating

the activityPlrmareesely ercerithlnegrer pe ditfrese e oy antofigisatsi Redideren | evel in

an indi vi duaphard@QigaBp RREFab catits PE QBERIE fdr ALY Tk RS rdu@ onmpounds,
nmet hods, corrp03|t|ons uses of conpounds, pharmaceutlcal agents, and

phar maceut i cHCEPHQHET & Sogﬁc?ﬁlba‘%‘ma‘é%éli‘q i phr@aesucaleraiahT soee @t g t he

activity of aecm&&nabaﬁ@mtmcapfae@tcmﬁgr e Clibs@kday theWARs. &b bntchebdiisRrEer i s
sel ected from -receptor-rel ahed di sorder; a condition aneliorated
by i ncr édsi n6‘6§%'%§F38?Ei”(¥r‘iheosfamaﬁhﬁr‘iﬁ‘é‘f°&?‘ia y a‘ﬁe@%‘iﬂ?aﬁ“‘%“&ﬁé aplg f‘%{tag‘alnb%tfa“on by

i ncreasi ng amRls@adrouRClh8bhdlehaahdntsathe idiahii0p 1RQehapaehalcizady el bone
mass; a neurol ogi cal disaorder; a netabolic-related disorder; and obesity.
I'n some embotiTHEREE Suifahls IYHE AEBEEITRY% agent or the second pharmaceuti cal

agent is sel ect edid o@@emBoddnEhtd, Vhel phBinBLdu@ital agenbblgufa@b&ﬂ phafthaceutical agent is
al pha- gl ucosi dase .i nhi bi t or, a sul fony&Hrea SA.T |nhI|Eb| tor, and a

meglitini de. SY578diE- 8 G HRHRILT & %traPrﬁlcP Eliui':oé’r asgapbilosranipsulins s e cond

phar macegti c aﬂalc%ge @tsullfcﬁrlyﬁlf:‘daezﬁqt SiELTfZ’ o steecdl irﬂ@hhﬁﬂb R, thi¥iolidiaglibrt 4nd,an anti-
rm n, metformn, buformn,

Zgg?ggls gt I n, {)q:t |pe[P {glg glila‘l%lggg tﬂ&rhoglﬁ:}ggnf e %rmaceutlcal agent or the second
2012/ 040279P@Ta1rIU§J%ﬁ)ticﬂ @5&43&1&@@1@&6% prde antﬁtﬁ)ﬂoﬁ,éaﬁgudﬁde l@uh ?1|9uiaog1@@amgée
| ozl n

l'ipizide, gli encl .. gliclazide, dapa
?emF))QI ifl 02|gPi1 Hrdaélg%p li“‘feg’ Clglﬂfﬁg Blaglﬁlélﬁllesln%?‘ﬂ%elﬂl?oél&i?“d‘ésr thes type
2 rrg| gbet es. bﬁhﬁﬁ%&1ﬁrﬁ§@ﬂioﬂﬂﬂ'ﬁ&on(ﬂ %i&rﬁiac%ﬁ[ddﬁl’glelhﬁs sl’é}él@l@dé grrbr%@ﬁnpalv hﬂhltﬁlﬁﬂﬁ
enbodi ments, the disorder is erl.i em a. In sone S5enbodi nents, the
di sorder’Yi s *ﬁbaé‘ﬂcf r‘?“&laiié a%lﬁ%/ asqt Pﬂpé‘&ﬁe‘né%%‘d?'??éﬂ??“ hRehAsPYEL 28R type
1 di abetes. bihsauBndgHROHCRIO Sgent R IHPSIVN ielkibitdrSIndYiSiE bRbddindng, thbn sone
enbodi nents, the disorder i ndrone X. | n sonme enbodjments, h'{ di sorder
i s obesity. Pharmacepifakagrpt op égﬁ H@B‘%a%machéca‘paﬁsl?tﬁ%%@%‘tain@ﬁ1 In SPrBRTRIOdENREY i ses
a phar maceut ihepharGeeReSI hde@ior thabeSRIPhLNBQAICR eSS, is hh@plRhauidvsiday iihatdor.
product conprises a formulation. In 10sone epbodi nents, the pharpnaceuti cal
%‘g %&?‘ﬁﬁmaF?Ptlgag

product conpt &S cbaiugys Ui AL BRI Plar Ut AgeRbisd it  cal

p L oduct 2xsonp El{lﬁ)ﬁﬁu@a ae Eﬁ)ﬁd’lﬁd)oﬂﬂ’n%ﬂ@hﬁé pmnnacbﬁkncsmgem@me @d;;:gﬁ(gﬁf&rmicblﬁwalh

P armaceuti ca r rises at ac I n sone enbodi ne t he
phar maceuti c %&eng‘f g(gi‘ %‘6‘ HPlsdgiome ﬁ%‘)dl‘gﬁ“% e HBEYTrR AR Ortt\[;u eSetWpound
and the sec Oﬁlﬁhrﬁﬁbaﬁtﬁﬂap@ldﬁth@ﬁine@@ﬁﬂlb Iars@me dibbadientl Gt pheflacuital ienenus! v,

separately, sequenti al |y one di ment s e Co und and the
phar maceut i c%ﬂ"o aﬁ?“t%é‘é‘?i’alsﬁﬁ’é%“ﬁﬁ‘ Nt rOH‘d@‘h{ %‘F‘éggg‘w%fl%staé‘ ed

si mul taneousbymm&daut&gnyaﬁsmﬂm JARE) kSlvarésNendaQERERH Ddrean thetfbignippaciraasut | cal
agent or secg har maceut | cal ent are adm pi stered separ at el .dl n sone

embodi meflt s, RGRPBUSL N SWH%“B‘FP&’%W&% PRAMALYRAL 2g5Pt &

phar maceut i cplhanagseﬁﬁcalaargentadm ApHateRiceddse mmnbid @lebtyd from the following compounds
and pharmaceutically acceptable salts, solvates, and hydrates thereof: acarbose, miglitol, and
voglibose.
One aspect of the present invention pertains to methods for weight management,
35 comprising administering to an individual in need thereof, a compound of the present invention

in combination with a second pharmaceutical agent, such as any agent described herein.
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20l n sone enbodi nents, the incretinis GP-1. In sone enbodi nents, the
incretinis GP. In sone enbodi nents, the incretin is PYY. One aspect
of the prweent2/d4mrenti on pertains to conpounds, methodspPCrarspagiosisons, uses
of conpounds, phamgeeuinbéameRyeittyeeighd idnpbatiReapHscCRtigRNadus tsmaher ei n
t he amount of the conpound of the present invention and the anount of the
second phar BB g"é}ﬂ“ WHEE© ERRAS S BE RN o & cighblosu Bs PRt i al | y
t her apeut i cabhyodim@is 8@ttt filna@emend BB-dompriap e wducdampuatiki. Ihewever the
anount of the conqgound of i%he resent invention and the anmpunt of the
second phar nBBRHTEE hy gt R HPETQPBESCS A RSN SR SXcs@aliaPBf y
or sequent i abmbodidn®s, Sldfwfeight ARMagéBend tirhbi@bapeitt bedhrdtueddantic MRt aid at r eat i ng
the disorder. In sgne enbodi nents, the conpound and t he pharmaceuti cal
agent or t hePOSEBY r88PBhSHiCeut i cal agent are provided in amounts which
give a synergisti & ghtesbodimeidtt, @atihdGdiden ks O i&ght nlaRacB MBR i EMRUOGH RBIMLS ,
t he amount of _the conpound alone is,substantially therapeutjcally ,
i neffective XU PNt AE* i SbredBr = fhedBne Ehisoni %&f@(mfﬁé%‘aﬁﬁh? of
t he phar maceud/in€al 3agent; abdREMO> thieysecondkdhacnecieuhi; cato iageht 2 one is
substantially therapeutically ineffectiyve at treating the disorder. 350ne
aspect  df t hE/Bres ek vt FER pert S/Hs o o FTRedS R | Br ST ng 4
phar maceut i ¢a$/mProd dURS ke/i¥S aflREE pdRBPHETaRY Ras aCRAP bhSdrAPleastivd MGgHt RQated
compound of the present invention with a first pharmaceutically acceptable
carrier to pfepaPd cdiyRdund dosage form nixing the second WO
2012/ 040279PCT/ USE{sbi @mB4H Bemh) aicrodmerbid &alitiag©nthewWptclend as 8 from:
phar maceut i CEH%/ acceptabl e carrjer to prepare a second pharnmaceuti cal
agent dosage YRSPPASIORAY S G HiCAY Y HrEvIR, n#U PO RIS HEFP B s econd
pharmaceyt i cal agent dosage formin a conbi ned dosage formfor
si nul t aneous,, separate, or_sequential use. 5In sone enbodinents, the first
phar maceut i cgFT@‘“&B@;‘éﬁE"é‘BP%thﬁgf?sF‘étrInﬁ‘?ﬂ’&oPhe second pharmaceutically
acr:]cept abl e Ca”ieIntﬁé&)nfﬂglf(ﬁfﬁﬁeﬁpﬂ:s:enﬂiﬂveﬁﬁ(ﬂﬁae(ﬁfﬂﬂﬁi_ bihdif%ﬂief soribgm@rah&f@r_ent v th
phar maceuti c acceptable carriers are_sujta or adm. nistration by the
sanme route oghaﬂ%i‘cﬂétr‘cé‘ %OH}PB?}E“&’SF[‘“F?{ can gt T Retrying f‘ﬁé‘“l“f“r&“% GBI R
phar macgluti cac&moraelae@aa&t@, &‘oihﬂil’tibiﬁslrana/ﬂﬂdiﬁ(h@er§ﬁ@Mh&h@Eé‘fﬁngegti cally ot
acceptabl e carrier are s tantial ly t sane. | enbodi ments, 10t he
subst ant’al |y t hesSHE eB‘H%‘ﬁWﬁIE%m‘%dE]éﬁ“r%fﬁ%%%%‘ﬁf %%F“‘e‘sﬂg%”ﬁPir%cﬁgto‘élP%lu‘i‘iﬁ itabl e
for adm ni st tradunéi oby GPREI 9saeprok-adiit&l didoides o daarddiiftsSthe GRR119-receptor-
substantially the sape, pharpaceuti.cally acceptabl e carriers are suitable
for oral admSA'<kdsericniy.acp 1%%%?1‘1888%%’:%@%‘,mgcSr‘f%retb‘ﬂ’a‘?fﬁﬁb‘ﬁﬁlﬂc‘also%“gent or
the second pbhardmealy, the@WPRAYLAkept&-rolelee ais@derfis ®8IndRioPRRellovatédtyi ibdréRing aa
bi guani de, ap al ioha-_%gucosi dase i nhi bi t%freh an i nsulin 15anal ogque, a
sul f onyl ur eaPloghingEiirs Vil Hisne epoodimentsy e fncpiig & GlP-{ Hp §98% $eHoREREnES  and
an anti -25di abeteti isp@p! IndemafabRghies, 1ho iesim igrbpdi nent s, the pharnaceuti cal
agent or the second phar eutical agent is se|lected from a DPP-1V
i nhi bitor, a bi gu};{‘rﬁogﬁ,emgﬁ?flcl’é‘F%ﬁéhegcl}]ﬂ%d%‘lr‘ifﬁgtg"iekfﬁdlﬁlfs?@ﬁ is 3 cai8Bny| urea, an
SGLT2 i nhi Ei t:l&[racteﬁgéﬂlbﬁylﬁegbﬂetrhe@é.dl??sonid%nﬂa@ﬂiﬁleﬁtﬁ{lﬂdﬁﬂﬁfﬂ?%ecebﬁﬁrmwmuIsi cal
agent or the secaon armaceuti cal agent is te rom a DPP-1V
i nhi bitor, a® 2%}15‘?16%}&%‘6@?{?% FORR SRPhEEyT H‘é&i"ﬁﬂi@‘é"cmﬁ?ﬁrﬁﬁa{%?%sorflﬁr 'Sdme
enbodi ment s,hmuasouahalamai@@tﬁércandgo%geﬂﬂboc@fﬁeﬂtéﬂﬁmesﬂmh m@irda&adsxma]ia&uuiseﬁbr i@g@ﬁt is
a DPP-1V inhihjtor. In so odi ments, the phaymaceutjcal, agent or the
second pHar négBB‘?t?scﬁ’lSog'ﬁé‘irg‘goqe“%‘elﬁs’H?eg(ﬂydﬂil%ée.“?t ‘r§{5‘ dshsd H%%&% t he
phar maceuti cal ags#he &hibddign&et GRrabAifveRRntihdRk cAge tdmbigatidf of one or more
al pha- gl ucosi dase i qjhi bi t or.. , . . .
conditions characterized by low bone mass selected from: osteopenia, osteoporosis, rheumatoid
arthritis, osteoarthritis, periodontal disease, alveolar bone loss, osteotomy bone loss, childhood
idiopathic bone loss, Paget’s disease, bone loss due to metastatic cancer, osteolytic lesions,
35 curvature of the spine, and loss of height.

In some embodiments, the neurological disorder selected from: stroke and Parkinson’s

disease.
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In sone enbodi nents, the pharmaceutical agent or the second pharmaceuti cal
agent is a 25sulfonylurea. In sone enbodi nents, the pharnaceutical agent or
t he secormophermaxyeut i cal agent is an SG.T2 inhibitor. PoTASE 108308 nent s,
the pharmaceut i CaBorﬁQ@iiﬁodﬁﬁentshﬂ e stelate 1@@@{%1&%6@& c@@8tiioh 8f éhe or more

meglitinide. In some enbodinents, the euti cal ent or the second
pharnaceutlcg?mﬁﬂﬁﬁ?hegdﬁmﬂﬁéﬁﬁﬁﬁﬁémﬁb5@89@Bgﬁ?%HW?ﬂgwgﬁPVBﬂPW§a@%npounds

and phar macetdddghd %sReEARLRBYIS, aﬁhm butaﬁt Naf&So, oaﬂﬂaﬂsryﬁez{raal@aset heteand
metformn, phenformn, 30buformn, g gﬂfnll In some enbodi nents, the
phar maceut i csalf‘)kﬁdéﬁ’ﬁno%}? aff%é“%‘&’&%ﬁdpeﬁﬁ \e Vé‘ a Elé‘fas%g‘é‘?ﬂmt cgt cigpdication,

al pha- gl ycoshgasadil Mrhdiidnae. Skt el Hpoptiid) g shimidnanipogpaanpagags, and
pharmaceutical |y acceptable salts, solvates, .and hydrates thereof:

acarbose, ni @‘?ﬁdft‘BPs ofdpaitd glures ddrarss Sl apdiiggy of H@ag?cg@gmg DIIR BEF Sy

pertains to fRiabafsiciiodis, WebGd) briirRR AGROBRbsis, B ABRI0nSdongesaefcRic filgfi B to an
i ndi vidual in need thereof a conBound of the present Inventjon in

combi nat i on WintTFukr Breginahy ReinbsR ﬂfeflélﬁlseésﬁeﬂi‘be“%ﬁEﬂOPé@ydﬂipu%%%Fne&%’?Br| bed

her elh n. WO 20dad QH@)@E&E@[JO#@Q}Q éfbﬁ@lﬁli’(ﬁagrolsls chronicﬁerﬁgﬁguﬁ rﬂi’ﬂﬁh@ﬁ;‘lfcc@)athy hﬁ
MBIg t nanagenent CcO ses wei ght 0SS n sonme ennodi nents, the welght
managenent cBRIPTIES¥n %T‘h SEMEHEX Sre it Sndiode. oppnary hearb gt AEies, t he

wei ght  managgesmits, thishibbay, aGedRldrses noda@HM Gk Gat, @idsRndb@Emiclaadk®FBoke,
enbodi nents, the weight nanaqenent furth conpri pr ogr am of regular

exercise. |n"&6H¥ rSSé??B%lh ¥Cenyid, BYRRED Pelﬂﬁﬁﬁa‘gﬁ%‘ﬂ?mﬁ UPPREEDCHH IS e

both a mr) egUCBﬁulﬁn&kﬁiﬁér@e dllalﬁztlreg@mlc@e me&@mgm f@lfect[legjlbhalfztl(ﬁ?(ﬁﬁ@hrﬁi&onnectlve tis$ud
sone enpodl nts t he nal vi au I N, neeqg,. o nage IS .ap tient
with an initfaf" ‘H&é?/)t gratigfys aP‘ﬂﬂé%{a@e&@ht}ég%‘?ﬁmﬁel%l ‘1{‘@9‘9?2“?139“ Skyshpar > 37
kg/ n2; >536 kghpiace> 35 kg/ n2; > 34 kg/mZ > 33 kg/mZ > 32 kg/n2; > 31

kg/ n2; > 30 kg/n2; > 29 ; > 28 10kg/ > 27 k > 26 kg/ nR2; > 25
kg/ m2; > 24 kg/ pSome @z%bq‘éngo Bepsesgny f ““09 “?‘i“dﬁﬁﬁ%éco%'%maﬁlo? %Pﬁﬁ‘oreand
the patient eptab&Rathyd hiasrdah sdl@@gitfroa Giabétesdtypt €aRbewds\pIR tighdies! Rhdl@ake
conorbid condjtion(s ﬁgg enbodi nents, the conorbid condition(s) when

present are SWFEELQ ﬁ‘??dﬁ?m ieess fdranee: BsPUp FSSisHaH AYPeRECET By ascul ar

di sease, gI uayqﬁﬁlpacrah@l BYRAGGyceaéhis) @pacm@@aﬂelﬂ;& dgalididinita, bifGiotcddrbsy)s of
the Pres enti In the context of resent inyentio a

conpoun&’as H Eﬁyﬁgﬂnﬁéﬂ@mﬁmﬁ?w&IBHE?W&B@Efﬂkﬁﬂg%gﬁﬁ&§PFﬁﬁﬂ(Fﬂ@?ﬁ f can be
utilized forindwtik@lyl figeokite, methbolictayideds, SERAQ-didveeepppiopitey, dlaBdicdi seases,
condi ti ons and/ or _di sorders asZ@ﬁR%rlbed herein. 20ln laE{ﬁ%enbodlments

modul ati ng t ABTHRIY\RCEPNT nEHeP 1R UIF SURR BT HEP e PPRRYHEN of a

GPR119- r eceptiigfasd, GiaBétE(i)eﬂ;blﬁ:fhﬂ d@éularldihess@,rmakeﬁ&)@dhdmmp smetitbfc GRRLAR; & ecept or -
related disorder.is. a condition aneliorated lncreaS|ng secretion of an

incretin. | nS¥Gien SHBEHCHEREES MYRE G e8I érﬁ{“érlmPaé%"P PGP ERF Y 2y
condi ti @3 anedur@legdnedtilydisonder, a&snagoraanmleﬁcéd bR Gﬂcﬁia@lﬁlg 4 B¥&d GLIP-M 18018 an

enbodi nment s, ln%ﬂl?dugln‘glghegrllegrddg GP-1. In sone enb% nts, the
generative disorder, excitotoxic brain damagé caused by severe
epileptic seizures, Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, prion-
associated disease, stroke, motor-neuron disease, traumatic brain injury, spinal cord injury, and
obesity.

30 In some embodiments, the disorder is type 2 diabetes. In some embodiments, the
disorder is hyperglycemia. In some embodiments, the disorder is hyperlipidemia. In some
embodiments, the disorder is hypertriglyceridemia. In some embodiments, the disorder is type 1
diabetes. In some embodiments, the disorder is dyslipidemia. In some embodiments, the
disorder is syndrome X. In some embodiments, the disorder is obesity. In some embodiments,

35 the disorder is metabolic syndrome.

The term “metabolic syndrome” as used herein, refers to a set of risk factors that make a

patient more susceptible to cardiovascular disease and/or type 2 diabetes. An individual is
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25incretinis GP. In sonme enbodi ments, the incretin is PYY. I n sone
enbodi nents, the GPR119-receptor-rel ated disorder is a condition
char act erwgedi2igoi7ow bone mass. I n some enbodi ments, th@CT/US2011/052478

GPR119- r ecepteiireti @) i@vBfd et HOl i hdrbfe & REHAIOIIOY isBallafos DY B Mthred & nSHREBY the
enbodi nments, the GPR119-receptor-related disorder is a ne a(g%gl C- reI at ed

di sorder. | n'griredivhga BeRpEs sq Fi)ét%@ﬁfl@n‘?@é]éﬁ?%?A?SE‘I’I%HOQGH Ot i s type
302 di abetes Hezlrﬂ Lﬁ@é@n(ﬁlﬂlb&ﬂln@ﬁﬁt‘és(,l) Ellaaatmsl%&m&pﬁ@m&el atethdéssooer i s

obesity ments of the present inventiqgn include ever

conbi nati on SW)BWEMBr ng?@dEB ﬁ?Pdﬁ%E%ﬁ%?HE$¥?¥@€H>bVOW8Wf 6ﬁ§£%ﬁ§ Yot
sel ect ed 5f r ol QBT GRREBIR MASLLIPRLAB] WombhEM FBLR/E ; ) tHMateh Blood pressure: >
osteoarthritis, periodontal disease, alveol ar bone Ioss ost eot ony bone

| oss, chil dhdBUS mmdkasnl @) Bleyed lagiae epager> 404mgdhse, bone | oss due to

met astati c cancer, osteolytic |esions, 35curvature of the spine, and | oss
of height. In sone enbodi nents, the neurol ogi cal disorder selected from
stroke and PEPRMHatinsand Cempesitionsn 2012/ 040279PCT/ US2011/ 052478 Sone

enbodi ments of t heoRuBSER mdyHEPRlphRA byﬁlﬁlsﬂﬁﬁoleeﬁ&@ché(d %[EQ]! Jnl%ld&ﬂam% nfiXifg Of
nore netabolic-related disorders selected from ty abetes, type 2

di abet eslVel HeRgiye campPuadrbT it Edds o5 Sedy dividad %qlféﬁétwﬂswr betfici hggreauwsigd not
limted to, RPANSEYnDBRALM SRS GornliSLME RIS HRKSe inlLSdERAShSHeaf t er

angi opl asty, peripheral vascul ar disease, intermttent claudication,
smyocardi al i nf ar EPPSAIqAl qeipkaisr g 3 bidineaget GYfre)accegipbiciwsi g Aeas.

post prandi al abieRBEIdricHRNRl tisRSrafs nuasvm@hge@qln gbigasechai&renga (1 Gl),
conditions of inpaired fasting plasm (I:j ucose, netabolic acidosis, ketosis,
arthritis, o3dmwsbEres; Islqulﬁyrﬁ@%rﬁtém fos Aral adsppiaattion g2y Ba b the rm gf solutiops, ¢

ventri cql5ar BMPELES, RRRYus P 6y RBRNL&bnshl §rbR Aﬁérﬁa@ﬁr&?; théibraﬂ%;iapau()@strh@%at hy,
macul ar degeneration, cataract, diabetic nephropath | omerul oscl erosi s,

chroni ¢ renal® thaformpbdry gpudssthat candg respantinged ‘Tﬁ‘rﬁ?ct%{t?éfﬂi <& igble Havid ¥5hids one
X, premenst r pgbre S AiGiiBnal SRAGRAGYH BERESendinS 68S:f1si S IaBéh P 8GL Qfubsus vehicles

t hronbosi s, atherosclerosis, myocardial infarction, transient 1schenc
attacks, strGREUdiRERIg Qils). PEcseatiyes @d Taygsmegingcalorants may s pided i ihﬁéﬂ‘iﬂé

hyper | i pi denb@parmmgrpwehg}ayg&ﬁgqumse}nayb@%pm@d b aikHh@KGRe cdnffeahd &dhegl UCOSE
met abolism erectile dysfunction, skin and connective tissue disorders,

f oot ul r at INSFICR P fmltélé‘% lqyid eehicly %nflufléter Widiang dicisalutien Refain Aling Andsqefing
i npai red vas Qﬂlz!l%fop;@t@@fﬁpd)ﬂ APER: These are jusCIBwRRRIETR Memal aﬁﬂ?@prﬁfeerﬁ&lEHdS
i nvention include every conbi nation 011 one or nore netabolic-rel ated
di sorders sel"*’é’él‘wnﬂfl%aﬂcﬁiﬂ%@’tﬁ@% dasggsdormsdi abet es, type 2 di abetes,

i nadequat e gl ucosg cb&b&ﬁﬁ%@@w pte%}ﬁh{v@rdlogb&ip&&@mi@it&f 1%§>ﬁamia&%ti&dln

resi stance, hyp Oé“%Pycem a, hyperli Ezndem a, hypertri gl%cerl em a,

hyper chol est EPHIOBHPES sty 4chRHusa el | %qut@rﬂz%%mé%%i Suitdpyphpiglaecutiediigr ome X,
hyper t engi Onaccgﬁﬁlﬁé 8alidr& obglane ! theriBSdAlttief, 80 &NowCRRS £€ AFl egdniphe s&el |

i nsuffici encié cosuria, metabolic acidosis, a cataract, diabetic

nephr opat hy, H‘F“é‘B pi i Seieiras ad Ryctissel Piraagy. 20 ekdidena iy, L’@PQE%EW&ill%‘%nary
artery di seasgiid] @bRdh: Geaplr&brpyascul ar di sease, diabetic peripheral
vascul ar di sease, di abetic retingpathy, metabolic syndrone, a condition
rel ated to di abet 8dileihjoRostblr diatifoifss ‘@tﬂi‘ed?‘iophp/]éé’is ¥ ﬁﬁ@trp%&wpwe?ﬂnd ofkor y

I npai rnent,  gvanids GEClﬁgﬁﬁlﬁ:Eﬁhk/é/&e HeS@ht@iorePas @A bt huedicrRmRlal, Abwdved ithy
i ncr easi ng a bl ood level in an individual with a neurodegenerative

di sor der’? exBictsrbisdP Erepinathn Corapryge Ocasti seigedic @y & Prarppsicptisgt lopndiongF es,

Al zhei ner's g A% fuRBEdbRSAINSa fHaBRRSRIcalUREdRBIQAN R di Sease,
pl’l onassoci at e di sease, stroke not or - neur on i sease, traunatic brain

injury, spinal coPerrmageiiispl foxrpatise drcluge thagsspitablsier A Esai et topicple

di sorder is tiN@&lins hced elesb- llhéhalﬁ%ln@f@%@ﬂeﬂ@ﬁt GnclddM iftkSQkERL, dub-
hypergl ycenia. In sone enbodinents, the disorder js hyperlipidema. In sone

embodi ment s, SHRSO a86 inFarenpes) pdEalstatog oy Ber ippe tHitable for admipistratinpdyiiphalian. t he
di sorder3si s {¥@8atdon or by a transdermal patch. Transdermal patches dispense a drug at a controlled rate

by presenting the drug for absorption in an efficient manner with minimal degradation of the

drug. Typically, transdermal patches comprise an impermeable backing layer, a single pressure
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di abetes. In sone enbodi nents, the disorder is dyslipidema. In sone
enbodi nents, the disorder is syndrone X In sone enbodi nents, the disorder
i s obesi two 2bre/02TR errbodi ments, 35the disorder is netalpolrius2&ynarcsre. The

t ﬁr m " rrEt abokdnsiti Gy QEEDFRINd a&nuﬁﬁﬂ% ili@feEtinfé 1ayregtvﬁlﬁ §reﬂeﬁ|séim‘é§1'0n@f)f <5rh§1krg;sagt1@r S
t hat make a patient npre suscepti e to _cardi ovascul ar | Ssease ana/or type
2 di abet es. ﬁﬁ aft il Yheg ik prd aPWﬁc%ihf/t%@@‘?@ﬁ@ﬂ@%@iﬁ’@@%ﬂgmﬁéﬂéﬁﬂéd to

havi ng et abeffic&iy BaKsadfal fatdhibascd dgbvheabs sitadri@aneously has three or
nore of the follow ng five I‘Iég factors as se forth bg‘ t he Anmerjcan Heart
t

Associ ation and t h&° FEPPES P e GpEntiopaget eéWH BCYBA R A Ay O evat ed
wai st ci scunfi@reanaay thiere plac%dﬂﬁothewias)fbﬂ&&a@ﬁﬁoal Mbi@Aons andBiddoches (88
cm; (2) Elevated tr| gI cerides: > 150 (3) Reduced HDL 5("good"

chol est er ol : DRl anddn H Ffthd*an %%Wyedaé Sgltﬁsnsﬁ%is takigs Orétué%tpéﬂe%P’blt)‘Hl
pressure: > 33Qh8DIutdhdGusp@Ridnd Shulkiogy atiaf, feiSdricBulgd fCQASAih the shBQ, AMbAL .

For mul ati ons and Conpasi tions Fornul ati ons may be prepared b sui tabl e

met hod, typi €&l lw‘elft’ﬁ“t GrHIRPSIHiLE igrettt ?t’é“l‘alétfat“t?‘é OEBHB%@HB()gﬁterW t¥ClP§ui ds

or finel y di vdlglRfs 88 birehi&ar (icRidmg seculfdols) ukd) Shdreph@aididies cphpricht &as and
then, if necess%iré forming the resulting mxture into a desired shags.

Convent i Gnal VBkEIHHCTS th%??é R8s e F%’dgﬁ‘ﬁéﬂﬂ@edﬁn SR pveniiopd propBIte

wetting agentvih of withoat dddignd WbiveCampsunanst pethaplet agrsaattﬁmmasag@ﬁmumdyl n
tabl ets and capsul es f% %)fral adm ni §trat|on 6&1 re aratjons for oral
adni ni st rat i SAHRGIYBEIEO qHsee SPRPR el dEpeite dggedicrs PEHE VB Hirduaied,

0i | y suspenstiaRsiosad r:yé ps emplob@r nati vel y, the oral prepar at| ons may be in
the formof dry ovvder that can ggpﬂeconsti uted with ter ano{?her

suitable liquid vE‘PﬁOEt é IB]é‘fSHPtéonu PP IGhOmPREPT Pide IELH?HCO%O §pendi ng
or emul siisf yi Bgnpgentadlet, 04psulaGugRhksonv® iy Gill eFhe phitelattdlti g c@fibddiion Bipkdrably
preservati ves nd fIavorIJad%s and _col grants may be addfe[g to the Ijquid
prepar ati ons™ 3G Enif BWI%?paﬁtéC“}p/afé‘B‘a‘tnéa Gagive B8IicAy t he
corrpo:md of Eiﬁeenple%l(bf bt&lﬁﬁﬂiggfﬁhns @#eazlaiﬁéuleﬁ aﬁﬂlédis Ipb\ﬂ(lﬂlirg gheaieLdra sadpansidnl tvalﬁ |
sterilizing the soluytion before filling anpd sealing an opr.i at or
anmpul e. Thgs éoné(?‘éw}‘%l fl‘g%tVeF &wW é‘?(la?ﬁ‘ﬁf gﬂf‘to - HE YRR gw?t&ﬁ@%t thp B%Pél
known i n theaadrjstdliafe cplnte@a,rdengomﬁa@ﬁvésoﬁdaaa cérrﬁbﬁﬁ@ﬁiﬂ@ﬁla@fs Whiedipihegamks

i nventign can Pe formul ated int macey tical ositions u

t echni qu¥s WP Ak HENHAER PPRSETS ts g £ O%methabte lﬁf’fﬁa?l??a‘ﬁ‘&lﬂtlgré“&ﬁﬁs Hch

25accept abl eag@k bt RhgnesiOlsthdR. Tﬁwsevelmg}tdlan @ty bies Bd Mimidikereld BPMLclidh dshe
art; for exanple,. see Rem ngton, gewal ence and Pra tlc%@of Pl‘tjar macy, 20t h
Hhiro

i {1 on, 2008 MLHHBT REGED. 4 PRPRlFs B He (e Pous et al .
Wiile it is pessidalladeepdbdd cats@. i n the prophyl axis or t r eat ment, a
conpound of the i gvent [ gn NEE%/ in.an alter ngﬁl %é(gse #1.)@% ered as a
raw or pure cheni EGPPOYREHRIVRT Presepl ipeneyr @ LR ObPlé‘@@ 1Cta uegiBdund
or actiwvg i ngéidiienher@s can RNAENR ekl iSbdidn@y ilphainb@ati@I compositions, specifically
as GPR119 receptor modulators. The term “active ingredient”, defined in the context of a
“pharmaceutical composition”, refers to a component of a pharmaceutical composition that
provides the primary pharmacological effect, as opposed to an “inactive ingredient” which
would generally be recognized as providing no pharmaceutical benefit.
30 The dose when using the compounds of the present invention can vary within wide
limits and as is customary and is known to the physician, it is to be tailored to the individual
conditions in each individual case. It depends, for example, on the nature and severity of the
illness to be treated, on the condition of the patient, on the compound employed or on whether
an acute or chronic disease state is treated or prophylaxis conducted or on whether further active
35 compounds are administered in addition to the compounds of the present invention.
Representative doses of the present invention include, but not limited to, about 0.001 mg to

about 5000 mg, about 0.001 mg to about 2500 mg, about 0.001 mg to about 1000 mg, 0.001 mg
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conposition further conprising a pharmaceutically acceptable carrier.

Phar maceutical fornul ations include those suitable for oral, rectal, nasal,
t opi cal (wocebidi4mzyobuccal and sub-lingual), vagi nal or pararst@nas2478

(i ncludi ng i [tdbainss6 Hegal.00 1SHOGUbAIN 280! fig adbut 00N #1AH QVBhe a8 DI0BT kit On Or
inaformsuitable for adm nistration by inhalation, 35 nsufflation or by a

transder mal PR MgAnd AU O Msde abrus2 w§d€w§@€&0ﬁ?ﬁ@ya%mﬁﬂ@8ﬁﬁﬂewrgd rate

by presenti ngetdhg cehetigllyf @menaaswegilm@a amdsun@srhr@aefem@di &'He nBRRAGHr dhihple 1] NbdTal
?rerg;??rgglblog fg(asi[g? T drrﬁlg@ron tl% 11§($1 H&%/aé at r%glg%ﬁ [l r?elttec fQOenSl thce% ernlt sS ghyswlan or
2012/ 04037 9PEaké il Q hily 05 34L& asah aMM@vwd@snlowewacadmal th@dmvsa&ls@lbm Rir@ative
| ayer with a release liner. One of ordlnaa%ﬁsklll in the art w |l

under st and and apigll’%?:"iloé‘f‘@ftaﬁtévet“é%?ﬂﬁ?n&l?éé‘n F EHr Q?rga?ﬁrth?ﬁ?fd?%“teﬁ R a

desired effi gagaeus: kilaasder s@l wRRikhabiesadalposiddmar Neads @t rduferar ti san.
The conpounds of the |nvent|onh%%x%ether with a conventi onal adjuvant

carrier, or SHMPEEHICD Ragiyrhpk! juige Being Wgardrnd e gpsandeopfiignrl Qe wpiic)

fornul at i 0NS a1l Wi nhatIPBAG @% didRkiendf BhdichdinspyhichObialiXR¥nbR cempdiyned as
sol i ds, such as tablets %£ filled capsules, or |liquids such as solutions,
suspensi'Ons, Sklidiia s ae undirtands Row palanglatein yagdaya Obpingdig a il YHeMsane, al

for oral usetypichlly sheanfridl Moél, 6 URRRS] JueH dseshufi@h. Th eidircagtmibstHeat i on; or in
the formof sterile inj ect abl e sol utions for $arenteral i ncludin

subcutaneous?“ﬁ@@m“gﬁ Y BREPnRedardion e eshh el ??%ﬁ%“ﬁ%ﬁllﬁﬂﬁP¥mﬂb§age forns
thereof may e@mRF.is6@ £ amagintal, phdérabl N @ hedire Adveevel) meRIBIRAthQ alirapIORME krieONS,
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dosage forns n‘?hi&}“‘)g}b{?ﬂs%‘? M WSS Orral ?rgp Bt Yﬁéle%(r?g &?F)rsoﬁeft’rﬁsémé%‘fei fygdors

i ngredi et coREOGY iRt eigWividight, Rex, dit ﬁiadﬁalcdmohdm@l@@fam@pahangﬁe $eQerl@ of the
enpl oyed. For or al adn%géstratlon har npceuti cal co %iltlon may be in

the form of , FgHEe NSEQURPH Amings by 8 arm& AAECONS HEHERS A 201 AUYY-d. ~ The

phar maceut i caffice9npashdcblafetic sncptroelfc@bggbfbryfﬂaa@tehd parddaRr E@ipsuad endpléi@gage uni t
containing a ticular amount of the activ redlent | es .0of .such
Wg?t K Sé’g?;e o

dosage units e CHETY YAl Met SIS RA &S, e FHH* e pEHdP BHIS wi t h

convent i onal waddi driphtpByl SUCHonasctddat be $Methdr@itHet mtwe Eipdusds AfeCAIN@ist@ed @t o
starch; mnth . nders such agvﬁéystalllne cel l yl ose, ceIIquEe derjvatives,

acaci a, or n®&itgndphgFogeg © RRFSEH IR0 P50l 2 9B8 sRRP LIV st ar ch,

potat o st ar cBosage 58 dhchl MOr GB4tHQK YIN®AsB YbmdaRh I“udh@mpn@aldady\faﬁd?brlcuﬂapcbsmﬂi Sf thiich
as talc or m nesi um stearate. The active ingredien

adni ni st er ed B§PUCRSSELTE mei‘%"oéda@%‘ié 2 Yaristy Tognes &3 ‘i’ute‘t‘ ?'%?rvg é@ﬁﬁﬁﬁeé‘cmélﬁoﬁ}%&
dextrose or watneh eﬁmbyaemhlﬁ@dy aflel addliHcRlre mphadimeRsHh b @@kdnyéd A6HgPilegilles
carrier. Cb ound ent i.nvention or. a solvate, ydrate or

S
physi ol ogi ca nFélﬂﬁ?q HEI a“?’ﬁ EPgatS Bl dpves @igfd‘)??ﬁﬁre@émﬁ‘soéﬁ dgdhescypigd

i ngredi ext s mﬂg@maﬁ bEe& ind ahheeOippRplikte QR be SRRIGH fHe @itloys ehiGRRADnr ecept or
nodul ators. The t%h%%§act ve ing redleq defined in the conte(%gof a

"phar maceuti cal i34 ope may @pgiently %Pré‘%ﬁ’ﬁ‘ﬁ% Hehtingst doge ﬁrﬁétd deictal
conposi tion Ed}ﬁhlsll@i:jeﬁ\ﬂt Spfoplite 1rfﬁd’rbd1§|?.gc)f eﬁh@ﬂalalmslogglt&aﬂouﬁ&fn@ﬁ% sub&ﬁsé@@@ﬁﬁ@d to
an "inactive edi ent u enerally r ni zed as providing
no pharnaceu?b%%?‘%gﬁgﬂﬁﬁmygﬁgﬁggd%gﬁgmﬁ%ﬂnE§VW§SPH§ g7 éﬂﬁﬂ%sﬁ?“{he

present i nvendrhiORrsRAs. Tﬁé &alwdbm dan Bé @ieidkd, mﬁeslalﬁ,ndh@&elh@ve@u&tgemlmtsadﬂa i's
si ci.an, is to be tailor al, condltfons

known tq the ed to t vid
in each ndi ?7‘?1%!5‘5 ereélé%%een\e? al%Pé?PéﬁﬁsmmrSBYméfg‘h‘B‘la‘é‘PP?n ‘LP Orstegheps- It
severity of tfpeopriaten@psending daendwl@@u Béhavion ithhike b@@étﬁsshﬂyaﬂd&/ﬁaté evapddd ent, on

t he conpound enpl o ar on n acute or chronic disease state is
treated or pp%%ﬁVW%ﬁwgﬂﬁdﬁﬁﬁgqﬁﬂl KP°Gn whet her further active 35conpounds
are adm ni stered iThe @ﬁl@bﬁﬂd@ Rf the pichait BOEHNoH adﬁaeaﬁnﬂnliberaqaﬂ aseRide bareendfiogn.
Represent ati ve doses t i nventi ot limted to,
about 0.001 A Hab"n%%a‘fsa%?)%@gﬁwﬁ @[3%&'?“%‘5 Eﬁ%‘“ﬁt‘i‘bﬁﬁ” té%‘g‘%? P V3hout

0. 001 nmst o akrag fodR0Ray@mpAsc)ilthéttive component, either a compound of the invention or a

pharmaceutically acceptable salt, solvate, or hydrate of a compound of the invention.
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WO 2012/ 040279PCT/ US2011/ 052478 to about 500 ng, 0.001 ng to about 250 ng,
about 0.001 ng to 100 ng, about 0.001 ng to about 50 ng and about 0.001 ngy
t o about W6 2ntp/04dATPt i pl € doses may be admi ni st ered duri RgTiUSR01dMy2478

es pec: ally when r Bda@ﬂépéﬁﬁg’pﬂaﬁﬁzg&ltﬁﬁl&uﬁbisuafngg@ﬁ@lﬁmd lmbmidaeoﬂﬁﬁple@m for
exanple 2, 3 or 4 dose endi n n the individual and as

appropri at e FW@HPPH@zﬁg?‘EH%a§mﬁﬁ%§$@Pﬁﬁmﬁﬁm§€&FBBp@éwnﬁﬁmﬁﬁ?m ' Wédessary

to deviate upyad 6 OhixEENEMRIHISHIBIN fepaarasindascsiwied, BIREEipils, dpsul@nmount
of active ingredient, or an gftlve salt or derivative thereof, required for

use in treat PSHES \RPHHOSIKP&PVHH SPIRPYY Sintis- el s ETean B oS ar poEsPRNEs but
al so Wit t hehichuta@ aQb a@diifiesit, MRAVORR agédde sdldilides, Rbridahe, HgREdihs fRnbEI NG
treated and the age and condjtion of the patient and wi | | ultimately be at
the discreti BRIGH PEREVAN S RAKhtisiBlgreting aéﬁntﬁror &1 §RRSpiAne “Parﬁer&éner al , one
10skilled in the affowdBdanstanagss Doyt dvigxtoBPRhiah & ih B ¥l widlid ﬁﬂétyai ned
in a nodel é&%? typically an animal nodel, to another, such as a human.
In some circ AUEE comnoag extrapol ati ons may merely be based on the

wei ght of the ani mahble®dR actife dbﬂ@SBﬁJntﬁ(ﬂﬂxédeﬁﬂﬂé O@fier heWEdhaBecdss B HRIng
preferably a human, however, rore often se extrapol ati ons are not

si mpl y Hgsedc%ﬂ“ﬁ%Pﬂﬂ?@ﬁpﬁﬁPﬂ?§¥ﬁ8FmpﬁE@F &%ﬁ@“&“@&??@ﬁ%eof factors.
Represent at i Yie f@akRrhsd dhbleld Gﬂa‘})d@ntﬁlh eaﬁym@ @erca@@e alBlINdS, thSRKve @nburdind
nmedi cal condition of the patient, sever f the di he route of
admi ni strat i BRESPHAN BN g{j‘u acPéDIWd%rd?i &él‘]éif F%’ﬁ%“ g%ﬁ-%’%totaﬁ%}“ §§?P| fhegetive
ef fi cacxé phladﬂimﬁ@dgg\lg@&\iﬁﬁ aﬂﬁﬂlsztrﬁifdlﬂ)d)llkr@%@ﬁ@ﬁlbﬁrﬁ§0LQ§1detdI@?1@ﬁh%d aﬁ&heﬁs\jimyh
conpouna e (0} et her ellrver systemis utilize on et her
anngcut e o?p é‘f‘fi/aglﬁl‘:&m&’isé‘érﬁ &St é?‘gta‘ﬂgts Br&“ﬁénets?{‘ NYF- PHEBTHM Bsarde dnduct ed
or on whet hegughTacdey, patih] deRiria ORI BElSird tr@sadchi, ﬂieﬁi}@élﬁdosb l’ho&ﬁﬁhddl tion to

t he conpounds of th ent |nve tion and as % of, a gonblnatgon
The dosage r%ad?%ﬁle‘swel{“? Bat? 1‘?1‘6“15 o[ éVéésCSCQ?é’H rEpG e Wk H ‘E cHﬁ%ﬁ‘r‘PBs
and/ or ¢ ?ITpOi:‘elfér!; @n5e ﬁfmlg;lﬁiog of mlva%vb Qﬂnpcﬁln& Wﬁtﬁ@ﬁ(lﬁﬂs&ﬂaﬂn@-ﬁl@l@ﬁﬂaﬁlﬁaﬂnw th a |
vari et actors aS cited. a us, the actua osage regl nen e oye
may va?/y wi dBIOYVIIHSd crpaledt BE‘éh FP&;?“B’&?P‘&P@G’F% B & ‘i&‘fh@f‘g‘iafré’&’g H"é’é‘ﬁ%ﬂ?‘lﬁy

and oge SEI I l:z&ﬂerl wmt:l:m@ tlak tin mdciauble@ggm &mlmlégatcadgas\xagﬁo@ﬂgﬂesdﬁaa@weaegi men )
out si de t hes i cal 25ranges. can be tested an ropri.ate, my be
used i n %he ﬁé"r‘%gﬂgwiﬁ“ £ ? - RUSHEFISH. and o OZCNECTHA 1’8&%?5?‘%%? ngr Sﬁ‘ﬁﬁﬁi’le for

conveni ent | yolaeadafigiseiibed in a single dose or as di vi ded doses admni ni st ered
at appropriate intervals, for exanple, ree, four or re,

sub- ggs eg per daykorﬂﬁ‘é’ag’ﬁﬁasuli%%“fe[smﬁelf)‘fv gB‘@Xf%‘F e a&’i“W‘Hf‘eﬂffg@Y ¥4 into a
nunber of di ggteides dreosalbyisaastmaleiiiani Gk halve @Bisponthas @aielsyd Bas@ehaisipe

di vided, especially when relatively |ar anoun t are 30adm ni stered, as
deened appr op¥icqt & by Hirpes Rrdpafen h%/%?geécg’éﬁ‘ﬂ{“érez“ 80 pureg! g epnvenient sized
adninistﬁatiﬁmﬁg;m&wap@maﬂmmam@mbﬂﬁgemﬁmng on individual behavior, it may
be necessary to d viate upward or dowhward fromthe daily dose Lndicated.
The corrpounés of W@“BIPB%SESHFE"’?%%WPB PEUpS BN AT By FEYe %%EF 2 Wi de

vari ety of otfaglpo@Neefiiy, @i, hdds, BASAGEpFa®F Edhtaididg iMaliditidiero @R\a@kSndrediddnos e
skilled in the art, that the foll ow ng 35dosage fornms may conprise, as the
active conpofERECATIEs AhEr ‘@Hﬂﬁﬁ&ﬁdO%TqPﬁ?nwgvention or a pharnaceutically
acceptabl e salt, sRuMaben ple[ﬁar:hlyﬁﬂ{1@&1&dd)sfoluﬁoﬁ?som@dﬂﬁldns(ﬁndbﬁ&lsioﬁs\/@dﬂ'fekzﬁﬁple

2012/ 040279PCT/ US2011/ 052478 e n arnmaceut j. i

conposi tons “Forh A& PEEHSBUHIL! & ‘?hlttOH% B’F%Zg I?aﬁ%éeﬁ%l iHTFUOR HE IS RIREL OB of
a suitable pb@][mﬁmb Lakcclak Edutﬁﬁ@ﬁlpiqaéﬂuep@?d’tlﬁ}ll@é g@a(:sl sglau@i tﬂj@wab&qirqﬁ]';atlbnsqun d
or a mxture_of bo 0 re aratjons include ers, table

pills, caps ufé§xa“tpi\“c ﬁt&% mJ%ﬁﬁBBe P87 P e%eaélr’i‘auscﬁ“?ﬁﬁsrl%‘}%‘}ag%m? Pteisd ac"ﬂ“‘té?ﬁ
carrier can bahORRwalateihe sHldbls URPpG a6z SWBHETY adeis aldSespatdingtfeiils. lTue ntisle

flavoring agents,. sol ubilizer | ubri nts endi n ent s,
9 g?njectable preparation may also be a steri ainjectable SO ?1P tion or su penglon in a nontoxic

35 parenterally acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among
the acceptable vehicles and solvents that may be employed are water, Ringer's solution and

isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as
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bi nders, preservatives, tablet disintegrating agents, or an encapsul ating
mat eri al . In powders, the carrier is a finely divided solid which is
in a mxtwoeowwmm®he finely divided active conmponent. PCT/US2011/052478 n
tablets, t Bea g&wnva SOSPIROAEIEdiIS. P uﬁscbb lu\f;@ds@aﬂyh)@anﬁ @ikkd @1 rgl@aw dﬂg)ldyhﬁ ]
necessary bindjng 10capacity in suitable proportions and conpacted to the
desire shapeméllr‘fﬂl%g Pyehe I?H‘Qn%&%ﬂ‘éf@er&ﬁﬁ Iy %\‘E‘t‘té’flsfa%i‘ﬁ%éﬁ‘thaﬁsﬁlwgﬁ Ty usein
percent age amRpibpara@dn dffigecdlsve conpound. A representative anount in a
powder or tabl et contain fromO.5%to about 90% of the active conpound,
however, an arti sgﬁg?%lﬂ”df‘dﬁﬁ%ﬁ?f%’?éﬂ the Rt EnvERitogingy Uy be fgraulalgd e ar e

necessary. Spirtakhieds@didtla@B(efc0by iRRYERI Sr atchpleafdll ifedbe onRGMESLLiRTusion)
carbonat e, magnesi um stearate, talc, 15sugar, |actose, pectin, dextrin,

starch, gel abfmaxeagsenitt A nidesk farindp papls:; predfipdminecs. small volume Infusion

car boxynet hybcighluitl-8$e comaih@¥Wviihd ddagH WostrvaGRC ORe fhdtrhREutRAAop&itdnk Gay The
term"preparation” refers to the formulation of the active coppound with

encapsul at i n&k%}’tc%if‘?r% a%i%‘sl%f’a?l?risesrd%‘toﬁsvP‘tﬁ%51%{lsé‘é?)‘§lﬂré‘q‘ieﬁ“s\/0ﬁ?’€ﬁs PHEMACt | ve
Cﬁﬁponent : %cpdfai@formﬁl_tatbﬁxggeﬁmgph _@gl'@s;ieh&ng,léfaﬁﬂl!éiﬂgQlﬁhé&l)dis@etﬁiﬁg hde@ls. Wi fhdi 3
thus in association with jt, Simlarly, cachets and | ozenges are included.
20Tabl et!§, pé%ﬂé?tév,elyc'ﬁﬁé‘ﬁ’l"éé‘{geﬂ}eflﬁ gay %’a‘& ReYLr %Hﬁ‘&" ‘Pb&‘é‘iﬁld’éﬁfi%ﬁlsﬁlé“‘ﬂ’s‘gd as
solid forns st akider bTyoptiRkatidsl FbmisSiliti@, fddBonstitution witiOf suRbIRP &HidMg e.g.
suppositories, .a | ow Iting X, such as an adm xture of fatty acid

gl ycerides of“UGd¥EeHUITERYACE Relpepst el ted and the active conponent is

di sper sed honogengqushyfolh@h@inhsui@ble By ofdl useldaBe prapieed B diLhlving BPgeRatisg

m xture is then poured into convenient sized 25nolds, allowed to cool and
thereby to s a&fPVﬁ??mP‘)nem mn iféﬁeﬁmdéfl&%%‘“@‘%ﬁ EAPRS Y O 2P higIne é&‘ﬁ#‘r‘r‘ S¥*at i on
may be presendead, Aslepessari es, tanpons, creans, gels, pastes, foans or
sprays containing.in addition to the actjive ingredi ent, such carriers as are
kﬁovx% inthe art gtAB“GBES AORsYpRs sgtale oy orah we F%‘?L%m"&géb%\?léﬁef%‘ﬁsth‘? Ry e

sol utions, lshkﬁipeﬂclﬁh@ﬂlﬁnt@rﬂ{ldatafﬂdﬂﬁ\iiﬁgﬁ& mita{al,axamgl In@iral &Qym?ét_ﬁrg_u@lﬁ, resins, i aui d
wat er - propyl en ol solutions. Fo anpl e, parepteral injection |iqui
pr epar gti g%sm(?@ﬁl%%‘ﬁ’?‘?s rRUFECE O’éYéneéhéf["ﬁ‘?‘ﬁB%ﬁnE“ioﬁ‘egﬁf}E ISYIRyRTRS AERE gl 3q/co|
sol ution. Inject ahlse ifhep@irakolRITsim propar@%asPhich ars itérdbeoibbjcebtad, shoagueous

or ol eagj nous suspensions may be forpul atfed .accordi to.the known art

usi ng s?r)iot abﬁ‘éforaiu %@rléqu!?gfo W?tioﬁﬁggaﬁtm%m%}ﬂ&t%s%g‘h‘é‘i“ﬁg OHpEiRtiEde The
sterile injecdalhe s@pa@wnghﬂMumﬁs.allrhl‘éQ ﬂ@@a@ﬁsﬁsgilidylcgm}aimj i@&ﬂ(ﬁb(btﬁtol‘ﬂ%l ddﬁ‘i'eOP or
suspension in a nontoxic arentera ccept.abl e diluent or sol vent or
exaPrpI e, as S°9NERY C8r?r?n|‘?’ ﬁ;PV@fsbﬂ?bélh@Eﬁ %“rf?ersAﬁ‘ﬁhﬂa]ﬁ‘?@ b RYeREPES JSRTASs  and
sol vent s t hathidreyerd) eolebiplifyfentanel telilelr , R nger's sol ution and isotonic
sodiumchl oride solution. In addition, steriJe, fixed oils are | _
conventional |y enﬁ@ﬁ?@ﬁﬂ3§mnVE?§Bf?£6$@%¥§§ 98P gerong g hediyeaiRn or
jsusloegplizlag rrﬁid% blfm_orrﬁlﬁlﬁtedliﬁcﬁntﬁ%ﬁt&?ﬁ@m@_ﬂbélob&r@{'& ab g ¥edd@mhl I;m:y. be e_rr;d)l oyedh

i ncludi ng syntheti¢ nono- or di cerides. addition, fatty aci such as
oleic acigd %li nd ug’é‘“‘iﬂﬁ“st%C&P@ﬁgﬂ%tfi)roeﬁfa%?bi '%?jr}‘ér&“ dé’éla‘ PRAVCBHP SN aTe

accor di ng t owithéhePUGEENGS shifabRIThicRAiNFRM/bdeSingagdn@s Mbticat edy boforbpatenter al
adm ni stration gaﬁ. b in'ectl?n, for2§§anﬁLe bol us in'eqh%on or

cont i nuous i it YEPIRPT AR RPIBEL Br eaeptady PHAAME CdBEe YIRS e Boul es,
pre- 1; idl | ed sytalbimg@gsageﬁtﬁc%slpeﬁi@g B @Egbahilﬁglag@msj tRicRabhi gl agCHRg ©r é‘digcﬂin@iagfﬁlﬁf W t h
an adde reservative, The rmaceut 1 cal .conpositions . t ake suc orns
as susp E i ons, s%‘i’rﬂ‘(‘#a&ﬂ%s, S“E%?eetgﬁﬁogﬁc?}r? mWF“BﬁrlTCF n gy %?j‘{slb‘gaéde\}%fl%qses and may
contai n for numdrRimg aage Akt Sucihvasd 5458 AstliyRGerosstaadd hdatid bN@agadrdh9pastilles

di spersing agents, 10 Alternatively, the active Lngnﬁgient may be hn
powder for m SYBRIMEEY HUVeABERITY I WPt hashie vt asaelyip Pt &l¥icrg Obrye an

| yophi | i zat i edcihf M nsathtasiRNconipdiking @RS tlieUhdr@fedMd dsudatsdliiduabdagievehi cl e,

e.g. sterile, pyrgaen-free wat.er, bEfPre'USEi I .Aﬁueous foHnuIations
suitable for oral >UEEE SR I HPREET PEIBVIEH S GIRA WY 671 0% peNeRtog2 frans.
acti ve @anpongdkaniple wat £dropmed pastaé agspasti TiRIEbenutabay it e, préliddod Sngle or

ilizin n hi ckenij
stab 9 gluﬂi—éose Forr?l.riln rglge latter case of a dropper or pipette, this may be achieved by the patient
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15agents, as desired. Aqueous suspensions suitable for oral use can
be made by dispersing the finely divided active conponent in water with
vi scous meDenizl49279uch as natural or synthetic gums, re®CmAIS2011/052478

met hyl cel | ul as@iniseAsk AHappRPRAX YRRIL el doﬁin@&ﬁz:hecsmu@@mrsuépeﬁstonkmmase of
suspendi ng agents Al so 1 ncluded are solid formp aratjons which are

i ntended to B&PEoMIEPDE ARG IPy*oDRlePyPENI b2 mf’??“ $ YOG RSP BYBDar at i ons

for oral adm ni st pnginin@iratiaus lthel rbspithEryf e IBay akolbd denisoll by meds of SUERRBISI ONS
and enul si on These Bﬁh E@Eﬁ?tl ons rr(?%/ contain, in addition to the active
< Bt

conponent, cEIBrAfRLn aglivedpggpdipnt isravideg i ¢ pressurizedipneky vithyg sudable nat yr al

sweet eners, gﬂogaams&mmesoontphmr@kenﬁé BreseROinWdnibh & phgrmageiita campbstdags | 1 ke.
For topical admnjstration to the epiderms the conpounds accordin to t he

i nvent i on 25RAEYPTSELARIHATE Arapisiged 37 srerelit i @palkts nERl cPelosy Bl

transdernmal patd@hbe carried oudfSHRBASLS, uSiRE a SFr@A Beb®@iYer, £ RIMpEeBIPLE an iﬁﬁalatlon
formul ated with an aqueous or oily base wth the addjtion of suitable

t hi ckeni ng afRPPBHSFEPFPRGAYEH € I RTenahale, gemacs g igsd ovgdpiristianfeous
or oily basei@rempdunlis dfhcGRBLH@hvealichs GH BdrédoNca@BE pRParbDBEPr8FNes Wkl kitGvn

agents, stab|I|Z|ng di spersi ng agents, suspending ents,
t hi ckenilfly alyeht %"rSOBrSI%E%‘f IBrﬂ?er?@t e PISPrePSEEGY- rhof X ﬁ§°]§ﬂ?ftsé?gfhépeff%‘?nst‘)6i5‘?cal

?Flm ni s:j r gtl @cﬂnpdﬁndslh)f} thHE¥Pktsbht Iunrelhtwgen mz@wgleﬁale@lmmxmr@%r &ﬁiabl\é@ald?ng%lﬁtidnﬁl a
avore ase, usua SUCrose an cacla or tr cant past i e

conpri sing t i ﬁé’t“ipl%gq ey ety F‘?fﬁ 1AYFS4 ﬂfe‘?‘f‘mBlﬁg%Z?LP&‘Wh%@r@g’f’ra?it?ﬁ%nd
glycerin or pldRsiesaioPEatdnBincan tor Mkalina sl 8Ha CaAaRlilySiondillzBe, Agkisves
ingredient in a suitable liquid carrier. gol u%ﬂrons or. su CarrL§| gns. are

applied dir e 819 §heryand b apprepriptecatomgryions e B9ridexanpl e

wth a drsoppchS Rhdbet tcEchIHrocﬁﬂMo@(Mnetﬂ-alﬂe tlfl@ﬂc;fuﬂ@t)tr@rﬁaﬂ&naa)ydllamo@wwﬂldﬁa:thaﬂe
i dose form In the |atter case. of er or

single or dro t this
may be achi e?fé‘{)‘h‘b?zket e aﬁ‘é{’rg?lé?ﬁy OpyCBIsHLY %W‘?‘@‘Iﬁéﬂl %%63521&‘?‘@1“ it ‘tlose

admi ni steri ngf@m%]ﬁpjpusmmr%atea,bypf@ﬁ@h@ﬁﬂhﬁ@ﬁtdwgﬂvwrehof trd1ef sol uti onI or )
suspension. In t case of a s t hi.s na e achi eved for exanpl e

nmeans of a neteri ﬁbf Lﬁ?ﬂ‘)?? W{f“@%ﬁ%@/ﬂdﬁﬁ‘ﬁﬁraﬂ oty ARG Grefud Blggg?ﬂ?sragt ory
tract may al spmbetias) hh@mq;ob%ﬁ WitlaeserQfy Rk @ﬁﬁdgl%ﬁ}tlc{(&[zﬁlﬂ(%]r&khtﬂﬂe bnhyhd&dort he
actlvelgre ent is proyided in a pressurjzed pac th a sui

5pr opel IZQ (?F“Ctr?{’é OEg?ﬁog‘tfgd‘é’a’B‘Fb SHe Y E%%‘?’ii“n? Rt oodm “bﬁi‘ﬁfl?‘r;g‘é‘ﬁ‘ﬁ?%]ﬁl
conposi ti onswammﬂl@hag wie et faailnbad Arrell @givasisldscledObf BXaMpPL € as
nasal aerosol|s i nhal n, this can be carried out, for exanple,

using a spra}f#* leﬂ iﬂqef@rpﬁ)y% ‘punp nebul i zer, an inhal ation apparatus, a

met ered inhal er omt&nﬁirvylypﬁwwkaw inplodib s maﬂw;sraﬁa@uh teabrnf &rardy psvder, for
adm ni stration oI t he ufnds of the present mvgntl on a an aer osol can

be prepared By ot BSE §“\1/€ie‘? INGBRAUEIAR & SHBIC PRV AT RIS R A reiont PN afeh For

thei r pragpar adrivatives f@h aexyamdypnopgmbmm @nslo@rand psipan@p@rsidede (PWip). conpounds
of the prese wat er, ter/al cohol m xtures or sui tapl e

I nvent
sal i ne sol ut EB‘P@“‘B%{H” ePEHHT GYed Wil Yy 2GS Srrdsil sy +ihg eV dg GrmRRUNPI e
benzyl al cohghy eerpreieheﬂ irSuhitdaky ﬁrr@fo@ggrnwlquule@@&@mnge@ﬁ ephanaers for

e cesina g, 2R AL b SEL YR L gL s g ot hers and,
The pharmaceutical preparations are preferably in unit dosage forms. In such form, the

30 preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can
be the appropriate number of any of these in packaged form.

35 Tablets or capsules for oral administration and liquids for intravenous administration are

preferred compositions.
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15 CFCs, such as, dichlorodifluoronethane, trichlorofluoronethane, or

di chl orotetrafl uoroet hane; and the |ike. The aerosol may conveniently al so
cont ai n aweunfazzaabznt such as lecithin. The dose of drugPeaysh@ 1062373 ol | ed
by provision of arpeiipetnddatesfling w the ineRidnahapabiafnsxibit pRaaccb@ally

adm nistration to the respiratory tract, including intranasal fornulations,
t he corrpounda%FIPti‘bl‘g éPaMUng RRAFRACEULGRYY P"Cﬁ%i?btl‘? Wieaddytion sglis pregysd PR of t he
order of 201fhdinede@nallPicct@te noaU6hc ai@ahdlidihEinSlefc fMABrdQicabitai ned by
means known [n the art, for ex | e by mcronization. Wien desired,

formul at i onsR%ﬁsﬁPtéﬂvetaﬁldﬁwlé‘d%?]g%é‘? %X‘mﬂt%&?a%cé“co AR SYENIREGr edi ent  may
be enpl oyed. camphorsulni€EiRal et@leyulohie, AalldrvRelid @Rl fRitfafic, [BRICoRE, gpftavicded in
the formof a dry powder, for exanple, a powder m x of the conpound in a
suitabl e pomB’@Purt‘?a r%‘?}ﬂc’dgfd‘ioél?}?rb“sg?th?%r]éﬂ}c’ welgicchalisspandeliat i ves such as
hydr oxypr opy ne@hhyhifome] hudie$eriaRealROpanuid) phritythdn®, peleperic RMEdic, amvrni ent | y
the powder carrier wll forma gel in the nasal cavity, The powder

conposi ti on FEHHEF g5 OHERTUHI AT thediks - F @i rrmprunds it eseh IRYPEN es or
cgr_t ridges gfvgicﬂ c@htaineirﬁéxiyﬂq acﬁi flub&tioﬁgr%fou@ﬁqfalysapﬁmny M%t@hpﬁaﬂﬂac@ﬂl@dﬂ}r_ may be
adm ni stered by means of an inhal er. e pharmaceutjcal preparations are
prefer abli%y [ FHCCEH”ﬁr‘T'}t?e H@%&‘ﬁ‘@lqlﬁ%%?to’% PEEFE‘HCEEB?W a‘f‘ﬁ@“@éﬁ'&e@g%ﬁ“a?ﬁ 99| cjtions

subdi vi ded i_l_ﬁérﬁleéu_ﬁbﬂh C(j)ﬁgaﬁiefbaf@. megﬁemnthgvaﬁaal@ ﬁli[(chﬂt:,é?uﬂét&ﬁ&tilﬁiﬁ@& td?ﬁlu%lhﬁm@-c'f( ive
conponent . .uni t dosage formcan be a packaged preparation, the package
cont ai ni ng dFECrBtIENHYaHISETEE: @faS%?%ﬁaﬂla& BhC g kg sIn sapk et ieeat (Bt s
capsul es andppemaiRigcallNadét@itte QEIANRAUNE ReprBbetQiivd diganiHakes GRERIGSHUE 4 ABICAN
be a capsul e, tablet, cachet

_ r lozenge itself it can be the
appropri ate K p- Repzatiige %\%’Nf-ﬁ@%Y@ﬁw%%&k-&@gane?’&ﬁ(?fopf%ﬁ*aﬁf%ts or capsul es
for f orali dsad n"(dﬂétﬁ}tlirﬁh&)@mylali@hlbfoqﬂl}rﬂ%eﬁwéte), ﬂ?dlﬂx‘d,&ii@l}lhﬁolaﬂl[ﬂemt?}ﬂé’rﬁaihme,aé e
preferred conpositions. WO 2/ 040279PCT/ US2011/ 052478 The cgonpounds
accordi ng tomf’ﬂém}nﬁ&@ﬁ@i%‘ﬁ’sﬁi'g}(@ﬁ Yléﬁqlé‘ml?xaélﬁ“l?ét&%%‘p aéjz)nﬁr{?%aﬁ‘iei (g'al |y
accept agl fe S @iiétlﬁylirﬁlﬁd))ldl(ﬂ&lﬂgadlﬁlii@feﬂm%utah%?hb Hiyte. @ﬁﬁppﬁd@h@qeg@dagy a(fw%m@ﬁm alts
prepare rom phar maceuti c y accept abl e non-t oxi c_aci i ncl udi ng
i nor gani c anﬁreg‘Ftﬁ‘?;\H’il%f’rgcft ':J"f—’é@ﬂ?@(esfgdﬂ’f”é‘fclﬂf%ag%feﬂgesi%cli'%@?wBut are not
IiLn'ted It? acet id'[l;hehml mieﬁpdn%a?'y@e _olhﬁﬂ?d)dsfﬁhe_ cﬁl@armkml 6t§_uf<fdﬁfpbi Gnd s§hthésisCIn
et henes oni c, di chl oroacetic, formc, fumaric, uconi ¢,, gl utamc,
hi ppuri &’ hyH’F&B‘?rB?ﬁVE’,tﬁ%%fr Bt eSies et iR oleBTe TS Fentaiiag WF epPriwiflce
nﬁndelhi c, nmehhaneshd sfaﬁﬁléolﬁ]fedrﬂy@i/@oraﬂhg the @01Vf§31>l(aﬂ|dtlﬁ‘e,rwﬁ@-@in@tinglﬁélfagtah@mlﬁ‘entd .
phosphori c, ccinic,. s uric, tartaric, oxalic -t ol uenes onjc and the
| i ke. Certai rsﬁg“c‘i?ﬂﬁ’BEqugiJ@fs PYrRIP Ry dR™ f%‘(ﬁéﬁ%t“i“&ﬁfa\‘/\ﬁﬁ“i‘r‘?‘”% T4 Val88ar boxyl i ¢
aci d functi opatengrueidp nidlpdOpbiva Radht ykilx astsa@s phar maceutically 10accept abl e
sal ts contai ni ng aon-to i c, pharmaceuticall j)g%g[glt abl e netal cations and

[

cations derived fFORPIRGRHie BEERIIN VRS By niREey) da ¢ HRidgsolViBg et ar e
not |i m;j%eﬂ hlﬁlo\lzlaélw’sﬂ: wﬁposiﬁaﬁ,@\ihgmn thé &dﬁpﬁmiomga&s ia%mde@ﬁaaﬁsamis@gﬁigum
zinc and the like. In sonme enbodi nents the r eutica cceptabl e
metal is sodPUY REBTSESRHKE GHiAs 2 g@ﬁ'ﬁf %?“b%ég‘gtﬁi: H@ﬁﬁ ?C%%Hox%fﬁ Pvarlien-t ed
to, benzat hi rRepif Aol W2z slisheanzhelhang ak, velldinawh tehe arcdldarOpEOGdbME ( 2-
15(di et hyl am no) et hyl 4-(ch] or.oam n_og benzoa& ), c_tLoI i ne. di et hanol am ne,

et hyl enedi an{;q{%&e%éﬁﬁﬁp te therein an activé compoun (se) and either rapidly or slowly

((2R 3R, 4R, 5&erhteidn®ilNyih ariind)chaxiamards, (2 g3adhebuspRiti@®hsic, coy. 86&i pagtic(c2 are

(di et hyl m'noq) I 4-am'nobnote?_n;eb ng_thelike. Certain ,
phar macelit i cd e?‘kt} Eé&&%ﬁ’f%ﬁf’%ﬁ%é“ﬁisglvﬁ 03-‘( pidRAndClBsF g AR carPoungSLPHE of
Phar maceut i c@the Sei®NERS a 66mhdoudd of hOprédent iktrartias icatriaddiahy ORipsal fissd Mayicthe
obtained as the direct products of conpound synthesis. In 20the
al ternative, C?W‘“"I“P‘é@%ﬁ%%”%by B‘guséﬁds‘gfg‘ﬁ\% lﬂ%s NS “Pétb’ts“eoé%‘%l%}ﬁfkﬂl in the
containing the appropriate
Particle size can play an important role in formulation. Reducing the size of the particles
35 can be used to modify the physical characteristics. Particle size reduction increases both the
number of particles and the amount of surface area per unit of volume. The increased surface

area can improve the rate of solvation and therefore solubility. In addition, particle size
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acid and the salt isolated by evaporating the solvent or otherw se
separating the salt and sol vent. The conpounds of this invention may form
sol vat es wot2h12geardar d | ow nol ecul ar wei ght sol vent s usiPag/usedthogsi7&nown t o

the skilled aubdmaban 1@@@@@%&n€b§tiﬂahﬁws%ﬁ&ﬂﬂf lebsN¥RBleicOMpdiRYs. 2liSile Bige
adm ni stered via a ra oIV|n%E$r 25a slom/rele se conposition,

s
wher ei n the EGRPGEFH ﬁ’aﬁﬁﬁgﬂﬁ§”§ 4Ry Kepnindhg ath i S| ving or sl ow

rel ease carr pleélpi(tasluﬁ/bryatsu@atmlcy)ﬁﬁﬁnuhaﬁ (diRreduBEbntbya ﬂldckﬁﬁcaﬁlﬁldce@s)C@ﬂTﬂ&u{k@ of
the i nvention known in

dissolving or. slow rel ease carrie
the art and %Fﬁéorﬁgé‘aplﬁ BGWWcﬁ%ﬁFlé%M ﬁ%%%fﬁ?@%&@ o itegh %Q%. ve
conpound(s) Bpgdinebt Walliarh SRl RinsQrEdabevddhnaegr @ade/ di ssol ve in a suitable
environnment (e.g., aquequs, acidic, basic, etc). Such particles are 30

useful because t h%m%@ﬂ%%fé%ﬁf%%q IHENHGN BBEG IV ERGLO afer et e AP Act i ve

conmpound(s) theretrs dfgnpoadsiugk Baveibé@ mddiRedGAMRPEHNEE GEmichiErfUpe &@&S¥n in the
i nventi on, carrier or any excl pl ent _used in such a corrp03| t1on my be

optimally adf‘ru%‘%de‘ﬁheﬂé‘fhﬁﬁnsfeé%ﬂ‘iod‘ﬁé‘gllwmesf’érquﬁ%‘é‘@eré’f) ’(9F€F?SFP<£'E“§F“§1I€? BVe i the

art. Parti cl garsitzémfand. Préyru@icanMRALE aidtved & c@mpmnﬁ%mé ﬁﬁ/érﬁﬂn cdreahied fg t he
size of the particles 35 can be used to nodify the p
char act i st PioBore prietaligad oroxls Rraigeive BOHPS et ‘é‘é‘é@ESI%Pﬁn’%eﬁ&) WEBE?  of

particl es andihiige apRpaty &fthesdébﬁlfpalﬁﬂ Rl gfiRFal bpbde, (B * p{@hlug’ealppifdaaq isngreased
surface area can . inp nge the ra ol vation and therefore 7 %bl|lty In
1

addi tion, paltirdiacss ébsowrm%?r@a EEERPU0149908 2 4 Higurhig 3 By

i nprove gast 6QkNisesdveNadlival $9sthd Vol f06f thees 8.5 8)updstinCuRe WRd i Bibiard bl e

si ze reduction can he obtalngf B§ g of the nethods knom1|n t he art for

exanpl e, pr eEfplertitEng Ley ol FAYadiboRocheonmetingt FBRMpS YS! AstEeiTdidby a

mechani cal pragass)pre’andst.he |i ke, see for exanple Rem ngton, The Science

and Practice of Pharnmac 20th Edition, 2000, ngppl cott WIllians &

W I kins, (Editors>orgsipiadanets of fhepresentinventiegipclids g mefiyod of grofetieant

i nventi gn Cﬁﬁhﬁﬁa&@tﬂéﬁ%@h@dmg@} fopl‘(@mﬁi’nﬁlgﬁl -therdfie cbﬁpﬁ@mgm@uﬂﬁgmsseastrkoaé ers to

conpounds that have been nodifi wi t c chemc nown in

t hgp art and SHRIPUBGICHIORLT HY Oif O%O‘]in P@‘?‘{‘fﬂ%ts ‘ilffé%%‘? Eﬁr% %;éaﬁﬁ‘é‘rﬂw

bi ot r ansf or mMahdi 0fe kldwdipiniabRtiRALLAL asUORBBI M reiPird-aPhiigsic &dballyRb&plaBle vi ewed

as conp:%nds of the invention containing one 10or nore specialized

non-t oxi®® pr6t8¢tive groups used in a transient manner to alter or to

elimnate a properltiynddid thiehCOIMP OPRAI9 defep@n trog@Bersalte ASPards acttviaengr@ﬁ@fsdr ug"

approach is utilized tqg faciljtate oral absor %IOH t hor ough di scussi on

i s provided }‘Wh?fmaﬁff“é‘a%ﬁ?m%‘??ﬂloﬁ}s thspatry 5Ot “?5‘?‘616‘8 Y B VRS ePLY DBt NASPy

?:3; stens Vol . }E)lrirﬂarﬁﬁarﬁthﬂs £ x@uSReEogyma@z&iéum& ﬁdélﬁtea%f ardnal Hemthgtﬁfzarrﬁaffﬁms iHat e

rriers in u sign, ed. war oche nme armaceuti c

Associ ation &%l%iréiﬁé‘r %Hg‘ﬁﬂéﬂs‘?? ng%‘?e aggmu%é%’mi%egew MOHBI9FS EDéHF

[ nVﬁgtl 3 | n&éar?danaf arePROW redepor- @sﬁg@itagd@a@hﬁlﬁmauh b@rﬁ;&anmmo&ﬁmp(& g\:j or
"conbi nati on-thera is m xi n east on ordin

to any of th& %S%g%ﬁba@g%&qs'ﬁéﬁ%mﬂﬁ & 8%*85 ﬁ‘é‘?’%Ftﬁ? ﬁﬁ&e‘i %?‘Hf‘étt hq egst

one known phaf sRc&ully &aditcd @M undsstd@mgihdgidyheraihroapsings mhmalagal cally

acceptabl e 20carrier. It is noted that when the GPR119 receptor nodul ators

are utilized as active ingredients in pharnmaceutical conpositions, these

are not i nt engarhtés@md$sRatess humans only, but in nonhuman mammal s as wel |.

Recent ggvances in.the area of aninal health-care ndat e t hat

consi de tion be Slﬁx‘éﬂeﬁs@i’g E“ﬁtewﬁ?géhed*‘”é‘é?ﬂh@@‘a%’é‘ﬁil ac“sﬂﬁ@ﬁbég“@ﬁfﬁ and

recept or noduyditey” or tht @hratchPharddecufi @8t ARBpratdE sak, GRBﬂe;L& Hy&ﬁ%DﬁsQl’sec&&B@Ci at ed

O oS s Mo TP AR RIS B ATLTELS, S 30 e B0 PO 11,
the art dar e ﬁlﬂﬂﬁﬁlbf&’ml@ﬁ &1hd @thpoiidds, [ﬂlﬂlﬁileiflaitlaﬂg’i ad@ptabe sutsidf'tﬂeyoﬁﬁo@us s well
conpounds in sych setti tes a vat es 30lt i.s understoo

when the phré ”‘?ﬁ%&?ﬁﬂgpeaﬁﬁpg%ﬁ &V%Eﬁsc OEEXJéat%Saq pharmaggiiegl é%"ce%m% W@HPgt es"
or Ei h\i/h @sr as ]Ehe cpfhpduﬁ?g;ﬁust algalndyrsacc@ptvatzh equpafatsa pﬁ@!n}é@éuﬁcall@racdkyﬁﬁblatsﬁvatdzss
use en referrin 0 conpoun escri n, it enbraces

phar maceut i c%ﬁﬁr RYdeiis et B s o?ql?ﬁ?aégutﬁﬁl /aSFePFﬁ'?EersﬁliVét'g Obler%i‘é BB SRS,

phar maceutical ly acceptable salts of the conpounds, as well as

pharmaceutically acceptabl e sol vates and/ or hydrates of pharnaceutically
accept abl e salts of 44



35t he conpounds. It is also understood that when the phrase
"pharmaceutical ly acceptabl e sol vates and hydrates" or the phrase
" phar racewoi2oeld4927accept abl e sol vate or hydrate” i s use@CEUSR011ME478

2012/ 04027 9PLeférkika@ 3 dilsQRAAB &1 Hefi € lieinbehotphamhac sutid @B Gt dpRElc e &t andiot
enbraces pharnmaceutically acceptabl e sol vates and/ or hydrates of such
salts. hyqratgg qfughgallsnnarent to those skilled in the art that the

dosage forns descrivigée ipahio MYe kAPl GEart &St th@@osagbtfbl\f@ deompan@idin mey t her
a conpound descrj bed herein or a pharnmaceuti cal ccegt able salt or as a

phar maceut i c&IRIS&EE B AEBe o8BIy Ht féthﬁrra‘?ﬂ‘?&’f)‘é‘fdedef%@ rein it Rigeceutizalty ous

hydr at es sandagepirad & obhs 4 prarnteaRRAUNRAS cheBLsbRaE oNBldeidIthadst. MablerSatibss
will find use as internediates in the manpufacture of pharmaceuti cal

conposi t i ons YR BArORHSEL HTeaRPTBHs Jraiithg MR ARHeRf Fﬁ“}? PHYIHSE abl e

hydr at es andin@hv@i@Sin tRUhSuACuthD pRarfBRL i ANEShJI8 i &isNTypdaBpro@idlrekf@wWn t 0
those inthe art; see for exanple, pages 202-209 of K J. @uil]ory

"Generation Bf lnaﬁl%w%?gpgﬁgablw&ﬁéﬁségd SRSy Atukdde thasg “B&WWB%‘&%%IH g5 vk,
i n: Pol ynor phicm tb ﬂloEéhﬁﬁlﬁEB&@bHelf&azlxarﬁﬂé ipdlgas 202120dHRTKLY. (failloBY, HGédeRatioVot - 95,

Mar cel kker, In . Accordingly, one aspect of the present
i nventi d peP‘fléi‘inﬂ‘?hst @yﬂlﬁfeﬁost%"aﬁ’? aa@ﬁmrp@%%wg h&?d??h“ﬁ%rpﬁﬁﬂ insljagatcey E’
conpounds desélids hadihey € Bri@RV aros, Meidkl ]Dé]&éﬁﬁﬁ@bﬂ'&:WQ@Jrk agme ptadifgl§, aJnt: S,
that can be isol a%&ld and characteri zed b%@rgsth ds. known in thg art, such
as, ther nogr &PFTHet 1F Bresainyeiten peraay © g nis{SHRS PSS ORISRt r ar ed

spect r 0SCopY con}Voh@Iderib@Vhetlid fddas tHe@phirtZtdical KQEprattt SNE rthat bztnrb@tlsomfbd hi gh
resolution X-ray di ff_ragtl on, 511Sa(d the |ike. TheEe are several ngerm al

entities that™PEvserRzeghy exthadikngyp ihe st Suddy REgogayimegs sl ¥%1h‘ Mol vat es
andI hédrl\?\.t/ Ies TOA-1Bask gpﬁtcdr@e%ﬂyaﬁa}g ﬁfxadmpkaro@ww%wg\a )iny&lﬁﬂfr_?_&ohf(IElRBDﬁ ®LMi ces
i ncl ude m.ngt on Phar.maTec m vanti um Technol ogi e

(Anst er dam Eﬁ’ge T AN higlresRlpign ey @tactiog, ﬁggfllfr‘d‘&? gﬁgremeﬁgg 581 V’iﬂ)r phs
Pol yor phi snmedtsied ther padiide quick@hd exfisivist@izeeiot ﬂemfylﬁg sobtes WA IQdrdiddiog a
crystalline thases that have different rran ‘i 3{}] /or c formaéi ons of
the nol ecul e&° R EPB]FzSPmP%PEeﬁOEfé“n 5§ o lfﬁ?én How itiaesn ‘BPT% rties
in the |iqui dvDhing®seOBS ASindiue TedinoldaRy (Aehadan dinfl WprentGenwih T the solid
state. Besi des si ngl e- conponent pol ynor phs, drugs can al so exist as
salts arfd other nulti conponent crystalline phases. For exanple, solvates

and hydr at espa@momﬁbaums@mommmg and either solvent or water nolecules,
ound is a solid at

respectively, as ests sl when t he guest co

room t enper at ur e, 9% ‘é‘OIiPE‘é‘E}P% ‘Ehﬁgb ﬁ%r‘) F"i’“&‘?cf’é‘he’i&%la? e %5 MOBTrEy Al Phagt that

30sol vat es, ha}&dﬁiﬁfe@@t areddde RO M8/ bad iy Hh OMhP AbemERh R RTBEI mbd:

Crystalline ases that share the sane APl host, but ffer espect to

their guest SBQWWB%SI‘P&%%&@G PEogeTes 15%‘?&@8‘6(% FHEPPRL IR BRebs F‘ﬁﬁ’t grently

Sol vat escontrahdsonek@eul es of the sol vent of crystallization in a definite
i in which the so]vent of crysta Iléatlon IS

crystal lattice. E yat es CI

wat er, are terned Fﬁ}%efé'ln%lﬁ ~companap PRIYMOFRLS: qrags gamaa ALt g St he

at mosphere, hyicahgeferydau@s phays. béer e&aﬁple dolvatheid ho@gict ay Entadyn AT host
exanpl e, St ahld;/Ie recently published a %g rTF {)h scr %‘Pﬂ of 245 conpounds
consi sting of"EEiuGsglacR}gF F’%tf”’ylnﬂfc Frit %’8 s gourld P &Y &i6%ut  90%
of the conpoustisusxiiaRbied rétdl tnpdrerusoiht Ebsultmg form is often called a cocrystal. Salts,

30 solvates, hydrates, and cocrystals may show polymorphism as well. Crystalline phases that share
the same API host, but differ with respect to their guests, may be referred to as
pseudopolymorphs of one another.

Solvates contain molecules of the solvent of crystallization in a definite crystal lattice.
Solvates, in which the solvent of crystallization is water, are termed hydrates. Because water is a

35 constituent of the atmosphere, hydrates of drugs may be formed rather easily. By way of

example, Stahly recently published a polymorph screen of 245 compounds consisting of a “‘wide

variety of structural types” that revealed about 90% of the compounds exhibited multiple solid
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WO 2012/ 040279PCT/ US2011/ 052478 fornms. Overall, approximately half the
conpounds were pol ynorphic, often having one to three forns. About
one-t hi r dawof20t2ozmeonpounds fornmed hydrates, and about omeTtus2oid/ofmrsred
fsol vaéI es. Datcamli r(ﬁ@iaﬁ%bﬁbﬁin@a&eﬁﬁgﬂﬁﬁ@&)anou&ﬁlvﬁ:ﬁﬂﬁb@iﬁbﬂ%ﬂé fgﬂ&g@vtﬁll@@he %Qﬂﬁae |
orned cocrystal s other than hydrates or sol vates. .St : sta
Gowh & Des?‘ﬁ‘ﬁs APoBNe-Urde) | ef@@?@%%%rlye@yé@fﬁai %ﬁ%?%onﬁﬁ%@%ﬂy"ed solvaicy,
Cﬁnpou nd of Dh@ fioRV@Bilybi@Ikcan di)64 &dﬁﬂoﬁhc&tsﬁé\%d @8 b gorsll eooﬁﬁétajlsv(ﬁher glgn
phar maceuti c ag ent (i.e, rap or S onbi nati on
R Eh one or _ RSFECRAR el oS gane P % e Bh TRErRRG) - such as
pharmaceytical agents, such as, known anti-diabetic 10agents, elther

adm ni st ered to%et her or separatel y for the treatnent of the di seases,
condi tions, HateR §B¢raPYescri bed herein. Therefore, another aspect of

the present invenni@mpbuhalotthesnvaRidARESbOIdntifiatd®the &ic RitERRRIEGicEe! at ed
di sor der, |nclud|ng a weight-rel ated di sorder, ,such as obeS|ty conpr|5|ng

admi ni st er i ngPl énmP‘i‘Pd‘ih%aEPGa‘Tr i 0 fpyd {HEPBBRID WHHIECRBOBIPIREIAIIS (| a)

or a phar macguhisGa. |cMmBﬁa@t&thtﬁfbh@/) sadt as pi@hMeiuBeal BfenRYHERisCkiRN@r8@HiabédR
conmbi nation wth one 150r nore Ep armaceutj cal  agents, ﬁCh as ant| -.di abetic
agents, s qaeepsi Bler admndgigred ogether of yeparately forthe ea\t/Wf'tnﬁoﬁt %dlf‘ﬁaé?e‘ﬁf‘ itions,

i nvention, tlilﬁlcﬁm&srtﬁﬁdrfbgd lﬂ‘e@éin lqeheﬂémd amthdfrhggeag)f tha @res @ ﬁﬁ@ﬂtioﬁ@hcﬁﬁl&d ve
conponents, a phar maceut | cal ent

npound of For (3 %ﬁj‘ _ éher
toget her or fnﬁ et FEHPEy Oébﬂeﬁﬁ fclrﬁla fhﬁorﬁerplﬁﬁlg?h% 6&?‘@5??@6
carrier, exchgibeaty, coprigi@p adilinlstéang to A tkdividasinthesCihébed waipsudy of@aﬂnula
admi ni sterin the m xtureﬁaz?]rg m xtures either oral lé or_non- 20orally as a

phar maceut i cHp) WSRIBEIE TR Pec PR At SBHSo AR b1 BeF pluingoppigfiiqngvitirone

adni ni stigr edoﬁﬁorapBQMeaaéal Rnkhace@YniMdiabeRNQENS bs @cdribé@h&anpound t he
Compound of Formul a é and the pharmaceutjcal agent can be fornul ated as

separat e phar macellt3t4f nﬁ%Wﬁ]&gﬁetpfeéﬁ’é m@fF‘V‘@H (¢ cqmpyiadgnyeanibe yped by myxingihes or ent
times; or thesgonRadiet @hphehttld @ofipcihd aMebrintie (mbla{drwfﬁﬁuﬁdcmbalag@mteuﬁ@n be

for rrul ated to her si.ngl e unit, dosage UI tabl e pharnmaceuti ¢
agents that Pgﬁhﬁé“ Wg%n?%tl%gﬁ’ftﬂnﬁl&i‘ivﬂhaw ?IHIOE Ycacﬁfﬁl? ﬁ?cfé‘mB’F e’f‘ﬁ@aﬁ’rbé%‘{?ht

i nventi on/I nﬂl'ldédﬁet&rﬁd deedi®sd ﬁeyelg,g@mcﬁmﬁmhn@ﬁe apehk Iaﬂllﬂfx@ir@l dth® orallr}]/ olr)non
secretio mcCr SOITB tri ceride.tr otein P nnl bl tors;
MCR- 4 agzgm s?r@ gﬁ%f‘ ﬁP‘HP%“tOC@% &E%‘WP%‘%"SQ 1% %1 %ﬁalstere

nor epi nephri g d’oﬁw)ﬂfaﬁ&ﬁthérﬁlw Wit Soehek dcle @%@IPAEDe Sblbpﬁuham mﬂnula (Ia) and the
synpat hom netjc ner receptor ﬁ‘[ﬁgom Sts; am ne %gonl sts

agent adr

(for exanpl ePh aé"(‘}?fg E&}gie’btt"?‘h%% f%rlﬂ‘égsqiﬁéﬁlfaé ISPl CS‘Et}Cﬁ‘gCOWBP e ey et
ﬁl?l oguesOI le blhd’tﬂladcéliﬂfel’ﬁtli&ﬁ&tsﬁfr tt&raoag)amcsdf%{nﬁm (I8t He@harblRcclifidal d&:nt

i peridin chl or ophen
di CE| grophenﬁﬁi’)b%%grﬁ%‘{aﬁﬁlt‘)gfﬁebiﬁf ?lé}né d8%?1g%oxam de[; melanin concentrating
hor mone 23nt agoni sslsitableqmﬁnace(uhm a@tspmtxei H)used 1ﬁla(t)ﬂ1tb’lnzﬁiibﬁ|\x@lﬁld&:&omb@pﬂi; of
receptor agonists; aI anin &{ sts; g%ﬁe i nBi bitar iuggsuch
t et rahydrol i tPEFF?% hvpntign Inc FF‘ Falteyity %ﬁ‘&? AP g Eeips ﬁe%%‘/%lg‘é”omal
bonbesi n agomgs}tc}ndenﬁmfamém d@o%/ma@ﬁmu&ts SVICR Aok R hblecysgEiRinSA (CCK-
dehydr oepi angﬁloster one or.an ana ue thereof; ﬁl ucocorticoid receptor
agoni sts or ant&ygbhi Sffqéonllb?@ﬁoﬁp}l‘@@ﬁ‘ﬁ? Gl BEBRS flat xamBlE ot AT hdi ng
protei n ant ag@ifaiibmim@lcUeag9p3 bdrk&réi@ﬂ&éﬁ&ﬂaéorﬁs@— Eoﬁla)mﬂ’ea@@rﬂitﬁ(for Mhple,
2012/ 040279PCT/ US2011/ 052478 agoni sts; ciliary neurotrophic factors (such

as AxokideTMRURFIRIEE e MEpeeY ResHEH BHRHIORARTFAERITE pralieucs: fanpabinoyh} regeniin,  NY
and Procter gzl eoCOmmpRY sR (A1M6d: M@ipksidifyi)- ﬁmubr@@@wu t-(%).-at ed

proteins (AGRP); ghrelin recept or ant agonl sts; histam ne receptor (H3R)

ant agoni st s 6‘F2‘1P1f‘?9]éﬁn§ -4l fepyraralg Borrereramice ; Belapip a?nca@@ml&t@mone
nor adr ener gi gniaRafkRCtph @GS Srofn); Qépu%aarr@gu@s 14p0E PLBSi o A3nistiBELAFOl  and the
i ke); appetite suppressants (for exanL) bupr opi o@% and 5-HT2, agonists
(for exanpl eanqig@plé Slg}ai;eﬂ)lhlbltors (such as tet ydrohpstatln I e orlistat); anorectlc agents (such as
35 a bombesin agonist); neuropeptide-Y antagonists; thyromimetic agents; dehydroepiandrosterone
or an analogue thereof; glucocorticoid receptor agonists or antagonists; orexin receptor

antagonists; urocortin binding protein antagonists; glucagon-like peptide-1 (GLP-1) receptor
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O her anti-obesity agents, including the agents set forth infra, are well
known, or will be readily apparent in light of the instant disclosure, to
one of orworaryo4sik®l| in the art. In some enbodi ments, wPhe/usMiHshesity
agents are sel@gtsedlifry Qb PPh- TRURs GRSk MxbRBe@hv kbt BhARegdffInbUt r am ne,
bronocri ptine, ephedrine, Ieptln,Pﬁgeudoephedrlne, and lorcaserin. In a
further enbolfd@clicneuhts ot Mend ekt Gt PR arfd awti Adti on
therapi es arg,RgM 8&@&%@%&&@@@@%&@1@ r¥ehBr RO LS hisAFAOS reBeptor (H3R)
calorle-controlleé di et. It is understood that the scope OP_

conbi nati on- PHEgoaIsY ObfﬂfoPF‘eag@fé:‘ﬁ‘éﬁlﬁH‘@ﬁle@fl Uclﬁ%epfﬂr BLABIHES: NTYBPRCTEnAnRIectc agents
anti - obesi t y(898ahple. FRRALAER, maABRN LR h@RRS b Qi SHBPE&aRAN: ARdpiL el at ed
agents is 15not limted to those |isted above, but 1ncludes in principle
any conbi nat PEHORPYHE Ay phagorale &9t P @aPlealgedterist  phar maceuti cal conposition

useful for the tr @ﬁffemtobgiitt}ﬂ%\gﬁﬁé{\ﬁi-cgllafngm eResefort G, Maled known, or willtbel S
under st ood that the scope o conblnatlon-tﬁerapy of the conpounds of the

present i nveRPHBHPRREN Ubkighe Pl b HaicisulopEalo aRfenralinagy sk8t injlheiis BEoms t hose
l'i sted herei Bmb&iRings, e ahflbbeBity 28R brel QG MAGS tH oRIubREAsRLif: &ViERTDI nat i on
wi th any pharnmaceutical agent or pharmaceuti cal conposition useful for the
treat mentt) of SiEMEEHIBIOMCEHYINE i CBRIBT | i sdrePPhetiae. 2 breasaitetr 2 beEt abol i ¢
rel ated di sog@gddment, compouR@1® ENRELhTRAhBorPind hBbiRA RS ftaphdd YR N rAFh ude
nmet hods of treatnment of a disease, disorder, condition or conplication
thereof as de¥BHEHAGVHEFEICHS ABph3rpSrigodaHi St ering to an 25 indi vi dual
in need of such t{@atdERbo@hNEs RBEUWcERbInYIBIh@sTy of e RBBPRUNOSt BlIOTEeRl @
Compound of Formula (la) in conmbination with at | east one pharnaceuti cal
agent sel ect BYCTHOB 1 HBIGrOUNILBASTSLT geofs: 2RRsHESRATt P @A dreigrd aseatipl e,

t ol but anisde {(&MinBRE &) thosR HELONRXABuGB10d IBM R ible drP LSRRG w(itilfgla! nase) ;

chl or propam de (D abinese); glipizide (d uqotroIL' géyburlde (D abet a,

M cronase, GPRARBAEYLcaagepap Phargaccpgrheapppsitin ysefublor fe teshmantiof pyswy<ighi ghd

sul f onyl ur eaghkRURidus 30t he art); neglitinides (for exanple, repaglinide
(Prandin), nateglinide (Starlix), mtiglinide, and other meglitinides known
in the art); bi guliii HEesEPohaeRaPed! combRtTRRaPY Rt SPRPPEI DU RIFRT and
bi guani des kpQWhioh Rvith fzsﬁqeﬁlma)mac@mghl%_&ﬁs dasQinhiRNiPinbRNBrel hQLinEXPARY €1,
acarbose, mglitol, and al pha-gl ucosidase inhibitors known in the art);

t hi azol iAdi neBitéréyics InFEpgRc sBhoniinstion witlainyrrbaaasuiist! agrnt dgeptseerc e,
PPAR- 7) agonishsosiibRtsefX ailcreatnRai @ldist /2O B dlidM @R iR ders (B0 aRil@Rd b azone
(Actos), troglitazone (Rezulin), rivoglitazone, ciglitazone, and

t hi azol i di nedF@hES RAGWASIHt-he art); insulin and insulin anal ogues;

anti - di abetic pepfbeernAlRGHET HefpRlse® XARIA ind8 RRtHHEf debinRB dttalafiase,
taspogl utide, and anti-di abetic peptides anal ogues know in the art); H
VO 2012/ 0402¢9pes 989t PusPRiation Reralyde s redkih Ferisingrgminiskaing (wan
rosuvastyt i NindRERYIAE heddi Jf s@AGehiSn QA AR &AL eff@ili VARIuBl drosel DY @ShPbund.
atorvastatin, fluvastatin, cerivastatin, rosuvastatin, pitavastatin,
pravast at i n, OQAITBE Y NoEbEaRTEELA (g et ARTBICYica! aerpwr il feths etopp
chol est er ol - LQWRAANG: SIbgFurbdsAfor E%APR! BibulantMAOBRask I aletdhBgdnHaEDymelon);
bezafi brate, beclobrate, binifibrate, ciplofibrate, clinofibrate

clofibrate, Sbiepidsfidinge): ghlomappmisk 4Piabingssh stipippat@ucogehivsl gy (Diabeta,

][1! g of ![ br a':(e, W&r{)ﬁafsc}[,ﬁﬂﬁia%é);_ gii%{é};ﬂcriﬂ@(&gﬁyl);%‘h@lfa%i@é @{1ﬁm\7\ﬁﬁhﬁﬁﬁd J&[flaﬁ%ur_e@kﬂom fer
ol e A 8 BB b S PRG-I ot AT GBS
(for exanpl eoth@r&ﬂég‘[ihﬁld@s']@o@ﬁiﬁﬂﬁ@irf)?bigﬁaﬂﬁl%ﬁ@@{&ﬁnﬁl@,%éﬁf&hﬂﬁ%ﬁgﬁﬁhﬁt s that

i nclude: clopidogrel, ticlopidine and the |ike); angi otensin-converting
enzyme i nhi bPtigmgn.(and picesnidep keowndageapyio-gluwndhapriititorsfocenle. acassapri | ;
10ram pril, |G dOREalpha- b ARAL ihhibiRENBEGRA the &L DB Addion&d | RERRLML ;
enal aprilat, fosinopril, noveltopril, perindopril, quinapril, spirapril,
tenocapril, prokfvctdrapetivhted maebtatés . RiAg-vtagossth(feronyeple.irpgel sargyn@ vandia),

i nhi bitors k 0. rt ) } i . n i st.s [

exanpl e os o Paxfe Kb bin ARl QAR Rop b e SANELRELAURRLALAGIRL |
recept or ant keyomiisths akhownlin mdtikralimartalogadi puinddreiinpepsduaiabgessstpneheples

i nhibitors { () - A [ b i et hyl - - $%
phosphi ny1] - FophER ARGl Sk, Bspia bl gt e XARLREY MRS
(BMS-188494) and ot her squal ene synt hesi sq47 nhibitors known in the art}; and
the like. In sone enbodi nents, conpounds of the present invention and the
phar maceuti cal agents are adm nistered separately. In further enbodi nents,
conpounds of the present invention and the pharnaceutical agents are

adm ni stered sinmultaneously. 20Suitable pharmaceutical agents that can be
used in conjunction with conpounds of the



present invention include, but are not limted to: anylin agonists (for
exanple, pramintide); insulin secretagogues (for exanple, G.P-1 agonists,
exendi n- aAyoance/i4ozal i not ropi n (NN2211)); acyl CoA chol e®C&rusko11/052478

acet yl t r ansf epAas@lutadeiiftibi@rS(fdrfeRdm@X aval Biatif ZLtvadtitheind @f bdaainiahesimanaiat her
acyl CoA chol esterol acety Hiiansferase inhibitors known in the a a%%

chol est er ol h)ﬁf%séar“ﬁt FIMASHEDHVBY 4Gy Y ‘I‘Sfﬁ“ner?%taém @%i‘sfaﬁflt%avaﬁ%f% Ahge
and ot her CPHMCBAQ@!:du@t_B&ﬁmg_Bltdﬂ@kﬂoﬁf?lub!hta Qs clki[@t&fblildwzegg%i@g% O_If_(_al%egiﬁlﬁlbligr er ol
ester transter proteln Inhibltors or I -

and ot her chbabt Sgnus Bk et e gt B AP P < RSTHC PR ar 1)

m crosongl t elo@hicceidl eefitiriansiotibrapy, Qérﬁlljﬂozhlnﬁlbckﬁbﬁr@é pirlfibeiite, ONATIIE simfibrate,
i nplitapide, and other mcrosomal triglyceride transfer protel n inhibitors

known in t hethselityate.apd pleiibraiss ey }na{g‘bi‘r% Ol ¢rd sgesEyl whiclNeclygse, and

ot her chol esti@@lyrdimal) bat@pst akd MoMiké;And higciRy;, hntiplalildt @gedi (Fbr mwleata@irﬁq dofior
exanpl e, GT103- 279 and other bile aci.d nodul ators known.in.the art)

insulin si gné‘iePﬂsg“e;f’élfhl‘?Wé*?te AraRIPEAnGRanist (et IBslvdst Qoﬁﬁogﬁ?léfcéipﬁl‘%%ﬁn%&eﬁ%e)
p Ih osphat as fes ar{gR)TBﬁﬁlg:%)lT‘]ertﬂ%Enm lhhlgwregw e]garﬁplmtapts@ﬂ adihdlaprnhmmepmr &1pfil;
g utam n ruct ose- PNOs at am dot ransft er ase

i nfl uencll%ng Q“H@félrlégﬁl?l"élt sﬁ&wa&e@ &8‘&9%” rcﬂi‘ﬁié‘flr o1, aP‘iﬂﬁhrf%nPPﬁls of

gl ucose- 6- 351@5@@?“@?@&1@0&@!3&@@)1, spirfigt1 b &aprilpfrandolapril, and other angiotensin
fructose-1,6-bis hos hata BPase); inhibhitors of

phosphoryl as&on(’ )lge Ve %e%vm ‘Sﬁh%’i%)aag‘élﬁ catig N rpGeRPhY %P%‘Stgffor
phosphoenol pyiadipdd Rs&ah oyl pdasgud RERGIY); adayiiey adeaideiticagen asesdaisiase
(PDHK) inhibitors; insulin sensitivity WO 2012/ 040279PCT/ US2011/ 052478
enhancers; |h%q)‘inn1ﬂﬂ@éﬁtr%%IHOB?Fuén%ﬁﬂ%‘é‘ﬁ%nth‘?sﬁﬁiﬁb‘i’lf%sr{afOfo@F‘al@%lét15 ¢ LEMpeyi ng;

a2- adr engr gi an@myﬂg-@%ﬁ$p%xggr@moﬂﬂ|pﬂo% hih§1§-8 Ph&ox {iRERhe RERRIuBbSic a@il Gnono
di peptidyl peptidase inhibitors; and the |ike. 5Tri partl te

Conbi nat i onsPOtassium SalsG?PéSal%“@é andsthef powalgnesyaifiesis ipliBATs Kievinde i@} eadidsunds

of Formula (iR, it foake cfBHIiRENE @Bllnﬁ(yﬁgs bifhe3¥sefintehor Bl Iffi?;%arrrﬁl?@lﬁ&ﬁﬁ%éﬁs‘ cal
products, uses, conpounds, and maceuti cal agents, as described re| n,
in conbi nati &1 AAPHRCESHCRATELY- ﬂatfurislﬁraﬁmmé@t?mSc@mpaky@ﬁP%t © PgPeRt igyTREon and

enbodi ment s, e BRarkMQuiéa$ hdeRG ireRRAEIIRGEMinGiRheAGRNt S are sel ected from any
of the pharmaceutical agents, or classes of pharnmaceutical agents descri bed
herein. 2n some efWbtlcPBRmeccuticnd agams At €31 hidpedip SPHYCHRR Vasompgaritsof df e

sel ect ed fr opfescdt fRPRnibYincibd, Bud£¢ not Bmt Steanh{B agdistRNRa G GRMIIRES;

i nhibitor, an insulin anal ogue, a sul fonylurea, an SG.T2 i nhl bitor, a
meglitini de, MUlinHRestaseHHENREIPle. Shd- 18%01%%??@ iexendiyb end inpeippiensn ANRI26Rke. 1 n

some 15enbodideab & chdlferd WeerdirdsicRi&e inBbabIReLMahpR! cRGRME SIuORIBOMISMRE Y
conbi nation sel ected from pharmaceutical agents of the fol | ow ng group:. a

DPP- 1V i nhi bptybfoA shdesipid prepdiransferase phibgrrg KBRviadhe arpeheletiepl abgprption
sul f onyl Mr €ainhiters Adr %-ﬁl% AR DE t[ﬁfnaquemde and cRREBLARIIRAMIL hbEBHkiSn ﬁ}ltllb;t&@

present invention include every conbi nati on of one or nore corgg

sel ect ed frokievipEGrREs qu'le%%l °leN FaniE Ry OlgndRIpb R s 133 mRie &t %ﬂ‘ﬂ ;'/TT
accept abl e 26gal1$i-1,504 ¥@tQSoledd BYHiALRS plol e i8R bitordkddRR-ih Meftfti bi t or
selected from 3(R)-an no-143-

(trifluoromet#ypsprsl elycoide genskn pesray Thibitart s GrePl6{ MPBLRTHPPGONH- 7- y1] - 4- (
2,4,5- trifl H@r&l@ﬂﬁﬂﬁk%@ﬁﬁ@-ﬂaﬂsﬁ@ P®iein 1nh1b1t0rs known in the art) cholesterol modulators (for
142-(3-h droxyadanant - | am no) acet vyl rrolidine S) - carbonitrile

(1S, 3S, 59) - 229msje. N 1§80 2111@ Sthﬁ%P@%VQHB?%‘H%{?\hPWPB‘ Hr ety bjle geid modulators

azabi cycl of 3¢l &Lﬁﬁ%%ﬁr@@-ﬁ%&ﬂﬂh& bilé &id modulators known in the art); insulin signaling
2-[6-[3(R) -am nopi peridin-1 met hyl - 2, 4- di oxo-

251, 2, 3, 4- tePfr‘“é‘ﬁ%Yd?‘Eﬂb‘quMI&iltﬁtoﬂs qQ Plf?éetuhérqswéﬁ%ﬁlww (BTPases); non-small molecule
843( R) an nogiiR&Ick ﬁirld]nﬂibIY&J of igft#@nine-fructose-6-phosphate amidotransferase (GFAT);

butynyl) - 3- et hyl - 1- ( 4- met hyl qui nazol i n- 2-yl net hg ).xant hi ne; 1-[A43(R)-
pyrrolidinyl F(ﬁp}g})&gﬂs]ubf%ep%pg %ﬁlxﬁreglglﬂ)ed Eﬂpa%glg(ms%prg qcaon inhibitors of glucose-6-

4(9)-fl 153" 0- phd3 ﬂﬂ%@a@t @BPasdy; (idtibidbrof dructose-1,6-bisphosphatase (F-1,6-BPase); inhibitors of

triazol -1-yl met hyl ) cycl op ent(\él ani no| acetyl ]pyrrolidine-2(S)-carbonitrile;
1-R2S, 3S, 1 1b§yc%_en phosphorylase (GP); glucagon receptor anfagonists; inhibitors of phosphoenolpyruvate

ani no- 9, 10- defBdxRisYse PEREK) SpyfuvhikRichRkGHINAE RmiddH PYIKIRhBitdrs 3hdufif SihkiRoly n- 3-
y1l]-4(S)- 30(fl uoronethyl )pyrrol i di n-2-o0ne;

(2S, 4S) - 2-cyano-4-fluoro-1-[(2-hydroxy-1, ig di met hyl)



et hyl am no] acetyl pyrrolidi ne;

8- (ci s- hexahydro-pyrrol o[ 3, 2-b] pyrrol -1-y1)-3-net hyl - 7- ( 3-

met hyl - bulwo20 40379 1- ( 2- oxo- 2- phenyl et hyl ) - 3, 7- di hydr o- paTiusee12/0624ds one;
1-((3S, 49) - 4eﬁﬁhd@%lrnélﬂrn(sgorgﬁdﬁ|ef11'1dﬂ@é‘r@H’Mﬁﬁ’l@l@'d#'gﬁh‘tr;c' Nptyide; 3p-adrtbhidrg@ei N- 2-yl) pyr
rolidin-3-yl)-5,5difluoropiperidin-2

(R) - 2- ( ( 6- ( 32PHORIIS] [SERUK fecgplgr(RXR) ﬁéqmm arpl dipcgtigy gemidasedi GAPEIEPyri mi di n- 1
(2H) -yl ) met hyhmitodSfhafilcumeobenzoni trile; 5- {
(S)-242-((S)-2-cyano-pyrrolidin-1-yl)-2-oxo-ethyl am no] - propyl } -5-
(1Htetrazol -5-y1) 10, 11-di hydr o- 5H-di benzo[ a, d] cycl ohept ene- 2, 8- di car boxyl i

¢ acid bissdi FahbAMIt@TbaBinations

((2S,4S)-4-(4-(3-methyl -1-phenyl- 1H pyrazol - 5-yl ) pi perazin-1- %pyrrolldln-
2- WD 2012/ 040279P0N BRI A5y MR ianHndyds| cPrpeings ?fIF)OﬁFé‘ElPiQéb gl:can be

(28, 495) - 142- L {fiogldhp %&ﬁ&ﬁ%@iﬁlﬁd&k G¥rnfabiidal loR6LS, luses YdohBHiHAQlan@cC et VI ]

-4-fluoropyrrolidine- arbonitrile; 6- [( )-3-an1no pi peridin-1-yl ] -5
~(2- chl or o- Bamirspiakagenty y described dpryia Ry RGNty 0 Giphpcs pparmaceutica

[ 3, 2-d] pyri mygdihpe- 2, 4-di one; 2-( { 6- [(3R) 3 -amno-3

-nethylplperldln | - yI] -1,3 -dinethyl-2, 4-di oxo-1, 2,3 , 4-tetrahydro-5H

Spyrrol dO[ 3 , 2- d] IpyrE mnawhm@ﬂts yhe tyo distingy pharmagepiifa} agsain 26 eleqied fom oy 1. ¢
[ 2- (5- et hy 1thg pRAEANurica? sreta¥st) offhd R0 el R Nbed herein. In some

-pyrrolidine-2- carbonltrl e (28) 1-

{

[1, 1- di met hydmBdimensy e gy disict phyrassgicalnesnty arp pdsipddien 8 PPPA¥dplypitor. a
- pyr rol i di nep2usidcPAIfHal L@:OSldase inhibitor, an insulin analogue, a sulfonylurea, an SGLT2
(3, 3-difluoropyrrolidin- (Y (2S, 4S) - 4- (4- (pyrim di n-2-yl ) pi perazi n-1-yl ) p
yrrolidin-2- )bht@& hg}ﬁélﬁén e( ?glq@)dlrfdloPtf 233 amanti-diabetic peptide analogue. In some
«(’atr;sngRs? 1%‘ blt ﬁrﬁﬂcdruhéiﬁhr oRREHNLIR! ARARRYdcaldnt A RERRYHER! dofbRg A-sCREBOMHT 1 | €;

e nyl - -
| N- (4- net hyl P&Hl{l@?eﬁwb%ws piths tllawing groppi golaiPli-BY mhipitgy. 3 fisyaniqe. gn alpha-
pyrrolidine- ghlgosﬁfaQQﬁlhBlfdrlaesulfO@Mea( and BRIGIT2 ifhibitor.
[3-(tr|fluoroneth ) -5, %%Fro [1,2,4] triazolo [4, 3- a]pyra2|n 7(8H) -yl ]
carbonyl } -6- sam%effl % B REN SAYERtiRaNcluslc s¥ery comphingdion af ¢ie gURAd e
sel ected f r O%mﬂbhﬁ'(ﬁfs@lémd]fr&lﬁ @&ﬁﬁb‘xﬁh@stdi'me)fgﬁﬁu gr&%} and'ﬁﬁirﬁﬁ&éﬁh&hﬂy acceptable
(dlnethylblguanlde) buf orm n butbenganl proguan

( 1- ( p- cH00r oo IS apdsiyigrass Yo R T LY inhibi °a|sii1>féedgfr%é§’i>cﬁa§@ {-hhi bi t or
sel ected 15f ﬂﬁor@rﬁ@légbp§@7 8-tetrah dro[l 2 4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-

((2R, 3R4R5 3R, 4R, 55, 6R) (2R IR AL 34d|h dr oxy- 6-

met hy 1- 54( 1strﬁh0@sh@6l$b>b%an51 e il1@19%%1;@}3/@ia(nﬁvdlrﬂ%%laﬁﬁwlimfvelﬂ%w‘ew)z enyl ani
no) t et rahydr @%tdsnwreags%s,‘sbpzcw)(s>3mﬂmdz byﬁifd@asaya&nﬁam&n%xwlml ) tetrahydro-2H

- pyr an- 2-yl oxy - tetrahydroxyhexanal); m gl
((2R 3R, 4R 55%L 1gy<(lc2{3 H@&Eéw&mqntrzle 2-[6-[3(R)- ammoplperldln 1 yl] -3-methyl-2,4-dioxo-
(hydr oxyxet hyb kpi@estyiop@indidfh. 291k ihQl Benzddtellcy 3 (RPASBofifckidd- 2P -3 45, 5 5) -5

3-
nglhydroxyppﬁbﬁﬁ)§n§@éh%ﬁbTQEﬂGHVHPW%%ﬁ%FWVﬁVEV@P%Hé%éﬁ@bi 2,3,4-tetraol);
an insulin apalagier @%ﬁ@&@aldtﬂgm Yﬂ‘ﬁ%nwh%wl i®)-f186r89- [M@W@sﬁ@ (mem n N,

Novolin N, HLletin , insulin isophane i nsu
(28B- L- | ysi nElaggg-yl sLmﬁtPﬂPqYHl@p@nﬁéﬂmpwacew%l@wé?hﬁhqer?éﬁrqawomérﬂﬁdnl?é% 5rld b)) ;

insulin aSpahhmB@&Bchm&ﬁ&@&i&&6ﬁ9nﬁh&aﬁﬂﬁémﬂi) &ﬂgnalkﬁﬁmbmp3&§4hgnan
insulin); and insulin glulisine &§B-L | ysi ne-29B- L %gutanlc aci d-insulin,

wher ei n ¥ nsu(ﬂ“r‘?rqns?théfﬁﬁﬁ?i)hﬁ@r%‘i%ftﬂ yhS)- %C%%HPﬁfHS‘PFQJ]f HATydree dulimglorh

t ol but am de é@mmaﬁce&ﬂpﬁrmmm@@ a4y Rt b hengenaseinfanansie) ;

acet ohexam de %q%nelor - acet %I-N(c§alohex Icarbann | ) benzenesul f onam de) ;
tol azam de (TeMyHage;enk){ 42-EpuAphenylclappatiifadio-purine-2.6-tione; 1(3545)-4-amino-

4- et hyl benzenesid. ﬁl@lﬂ@f@b}qﬂﬂldmclhjiflpﬂ pISQRAM-AS1)H (ﬁ@in@ﬁ?—ﬁ 5d1ﬂuor0p1per1d1n 2 -one;

4-chl oro- N(pro%ylcar ano I)benzenesulfona m_de f (Qu
N (4- (N ((6-3 ammoplperldm 1-yD)-3-methyl-2,4-dioxo-3,4- 1hy ropyrlmldln 1(2H) yl)methyl)

30(cycl @Bexyh@l@sﬁaaémﬁl&ﬁ&Isf{@qm[b)(ma@r@myﬂ )Toﬁdﬂﬁt}m)yi BYJ-@BJ1ABMEL: G&a@bpxam de)

; glibenclam de, al D abeta, M cronase, gnase,

5- chl or o- N(@’iﬁtfwkﬁdﬁé%]l %‘EY%%%W)%%H[? e Bt HipRPoRligatiABRy benzani d

e); glimepir agRayArdaY {(25.85)-4-(4-(3-methyl-1-phenyl-1 H-pyrazol-5-yl)piperazin-1-yl)pyrrolidin-2-
et hyl-4- nethyl N—(4 (N-((lr,40-4- nethylcyclohexylcarbanDyI)su?fannyl)phenet

hyl ) - 2- 0x02, 5- di hydr o- 1H-pyrrol e-| - car boxgr de); and glicl azi de (D am cron,
N-

35( hexahydr ocycl opent a[ c] pyrrol - 2(1H) -yl car banoyl) - 4- net hyl benzenesul f onam
de); an SG.T2 inhibitor selected from dapagliflozin

((2S, 3R 4R 5S, 6R) - 2- (4-chl oro- 3- (4-
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al., Bioorg. Med, Che % d Abe et al., J. Na.t
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|nvent|on|n ever | nat1 on of .on r nore - I nhi Dbl t
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6,867, 205, 6bdbH A48R HBSBHI.iBHdol- 538 IFGH 6H, B 3a15yl)-4-6xFAAnEOQeid); a

ORI TN KRR A

6, 242, 422, yl)amino)ethoxy)benzyl)thiazolidine-2,4-dione); pioglitazone (Actos, 5-(4-(2-(5-ethylpyridin-2-
ylethoxy)benzyl)thiazolidine-2,4-dione); troglitazone (Rezulin, 5-(4-((6-hydroxy-2,5,7,8-

15 tetramethylchroman-2-yl)methoxy)benzyl)thiazolidine-2,4-dione); rivoglitazone (5-(4-((6-
methoxy-1-methyl-1H-benzo[d]imidazol-2-yl)methoxy)benzyl)thiazolidine-2,4-dione); and
ciglitazone (5-(4-((1-methylcyclohexyl)methoxy)benzyl)thiazolidine-2,4-dione); and an anti-
diabetic peptide analogue sclected from: exenatide; liraglutide; and taspoglutide.

In some embodiments, the two distinct pharmaceutical agents include every

20 combination selected from pharmaceutical agents of the following group: sitagliptin,
vildagliptin, saxagliptin, alogliptin, linagliptin, phenformin, metformin, buformin, acarbose,
miglitol, voglibose, tolbutamide, acetohexamide, tolazamide, chlorpropamide, glipizide,

glibenclamide, glimepiride, gliclazide, dapagliflozin, remogliflozin, and sergliflozin.

25 Dipeptidyl Peptidase IV Inhibitors
Dipeptidyl peptidase IV (DPP-1V, EC 3.4.14.5) exhibits catalytic activity against a

broad range of peptide substrates that includes peptide hormones, neuropeptides, and
chemokines. The incretins glucagon-like peptide 1 (GLP-1), and glucose-dependent
insulinotropic polypeptide (GIP), which stimulate glucose-dependent insulin secretion and

30 otherwise promote blood glucose homeostasis, are rapidly cleaved by DPP-1V at the position-2
alanine leading to inactivation of their biological activity. Peptide YY (PYY) is a gut peptide
that has been implicated in modulating satiety (Chaudhri et al., Annu Rev Physiol (2008)
70:239-255). PYY is released into the circulation as PYY .35 and PY Y ;.54 (Eberlein ef al.,
Peptides (1989) 10:797-803). PYY; 34 is generated from PYY ;4 by cleavage of the N-terminal

35 Tyr and Pro residues by DPP-IV. Both pharmacological and genetic attenuation of DPP-1V
activity is associated with enhanced incretin action, increased insulin, and lower blood glucose

in vivo. Genetic attenuation of DPP-IV activity has been shown to provide resistance to obesity
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35 In some embodiments, the DPP-IV inhibitor is a selective DPP-IV inhibitor, wherein the
selective DPP-IV inhibitor has a selectivity for human plasma DPP-IV over one or more of

PPCE, DPP-II, DPP-8 and DPP-9 of at least about 10-fold. In some embodiments, the DPP-IV
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Takeda has filed for regul atory approval of the DPP-1V inhibitor,
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CFs

In some embodiments, the DPP-1V inhibitor is 3(R)-amino-1-[3-(trifluoromethyl)-5,6,7,8-
25 tetrahydro[ 1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one phosphate:

F

3 NH, O

N
F N\<
CF3
The crystalline form of 3(R)-amino-1-[3-(trifluoromethyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-
a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one phosphate salt monohydrate is disclosed in
international patent publication W02005/003135. In some embodiments, the DPP-IV inhibitor
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Saxagliptin (Onglyza™, BMS-477118, (15,35,55)-2-[2(S5)-amino-2-(3-
hydroxyadamantan-1-yl)acetyl]-2-azabicyclo[3.1.0]hexane-3-carbonitrile) is another DPP-IV
inhibitor, which was launched in 2009 by AstraZeneca and Bristol-Myers Squibb in the U.S. for

25 the treatment of type 2 diabetes. In 2009, the product was approved in the E.U. for the treatment
of type 2 diabetes independently or in combination with metformin. Phase 3 clinical studies are
ongoing in Japan for the treatment of type 2 diabetes. The compound, (15,35,55)-2-[2(S)-amino-
2-(3-hydroxyadamantan-1-yl)acetyl]-2-azabicyclo[3.1.0]hexane-3-carbonitrile, is disclosed in
international patent publication W02001/068603. Some embodiments of the present invention

30 include every combination of one or more compounds selected from compounds disclosed in
W02001/068603 and pharmaceutically acceptable salts, solvates, and hydrates thereof. In some
embodiments, the DPP-IV inhibitor is selected from (15,35,55)-2-[2(S)-amino-2-(3-
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acceptabl e salts, solvates, and hydrates thereof: Carmegliptin (R 1579,
1- R2S, 3S, 11bS) - 2- am no- 9, 10- di net hoxy-2, 3, 4,6, 7, 11b-

hexahydr owOBeymd2¥o[ 2, 1- a] i soqui nol i n-3-y1]-4(S)- (fl uor ecEtusgdpyrel i di n- 2
-one) is a Dl?fﬂrd);&ada@iaﬂﬁhhiy‘l)@&etylT@-@Z&‘BQS@@[QHd),]hexane—3—carbonitrile, and pharmaceutically

1- R2S, 3S, 11bS) - 2- am no- 9, 10- di met hox 2,?,4,6,7,11b-hexahydro-

1H pyrido[ 2, icﬁTﬂg%ﬁﬁFﬁﬂwwﬁ5§KVW?mﬁ?é¥“? | uor onet hyl ) pyrrolidin-2-one, is
disclosed in international patent publicatjordW_2005/000848. Some

enbodi ments of the present invention ﬂ el Y conbi nati on of one or
nore conpounds sel ected from conpound i sero%ed "M W2005/ 000848 and

phar maceutical |l y acceptabl e sal t $i07% at & gnd hydrates thereof. In sone
15enbodi ments, the DPP-1V inhibitor is sel%ﬁ&eﬂqfrom

1- R2S, 3S, 11bS) 2- am no- 9, 10- di net hoxy-

2,3,4,6,7,11b- hex&ﬁ?d¢bﬂiﬁﬁb?@ﬁﬁdﬁ@WEMHPWéoﬁm¢EBPﬂﬁi@ﬂywiahg@ym«SVﬁdﬁénethy
I)pyrrolldln AT ) 1 calal 6ept.abl | at es . and
hydr at es &) herr\%%?a%ﬂ% L6 @g? %2@5@?@@?&%15 gl("j; 3l e SERGAR] £2 58l diSiny GO yYidhRR1

(2S, 4S) - 2- cydnsthdlibdngenieile) iff fapantapd thexysS for 1hedjnm;(le|zﬂy| gral treatment of type 2 diabetes.

20et hyl am no ) I tent publication
usS 2007/0112%%% h%%ﬁﬁfggiigkﬂgﬁ? &fa?ﬁe reseﬁﬁgﬁﬁ%%ﬁﬁg%ﬁglnclude every
conbi nat i on tsfralydecpgrmidr byleethydbendenisidd. e@ft pdrfiacgricalbrasowidls salissbdrgdar i n
US 2007/ 0112 :

hydr at es the?gg?égqﬂﬂgghgﬁgﬁgﬁﬁf lnxnﬁﬁﬁﬁﬂkﬁgé@F%ﬁlHﬁmﬁﬁﬁ%ﬁg%ﬁéééﬁ@cted
from (2904S) p@se@ylamjl.tiqn nkclyde oety-doRinaljelr @wyge dr,more compounds selected from

25di met hyl ) e t. tabl e
ol to, ool var o N SR oS o AR RO TRS Sy 297 88, 3%
Sanofi - Avent hﬁirfdiisstbﬁtr@ﬁeld seme emiagdinapfs, %@@fPrWunfeut%lscsyle(tfromZ [6-[3(R)-
8-pyrrolidin 2 I i on
us 2007/ 0167%%%%%%1%}?%2@ 3¢ ﬁfé};r%;ég‘sdl?’%t ﬁﬁ&rtée{rs%’g&b%%g‘%tﬁ 1 g ncfblégieohfe@er y
conbi nati on &fd Rhﬁ@laefrutinﬁkyelcmmbl@midSSOé\@teé@méaydrmmh@r@#pounds di sclosed in
US publication US 2007/0167468 and phargaceytically acceptable 5salts,

sol vates, and hydrates thereof. In sone di ments, the DPP-1V inhibitor
is selected from
8- (ci s- hexahydro-pyrrol o[ 3, 2- b] pyrrol -
)-1-(2-o0x0-2- phenylethyl)-3, 7-di hydr
pharmaceutically acceptable saltsy,

15

hyl - 7- (3- met hyl - but - 2- eny1
di one, and
ydr at es t hereof:

The crystalline form of 2-[6-[3(R)-aminopiperidin-1-yl]-3-methyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-1-ylmethyl]benzonitrile is disclosed in international patent publication
W02007/035372. In some embodiments, the DPP-IV inhibitor is 2-[6-[3(R)-aminopiperidin-1-
yl]-3-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-1-ylmethyl Jbenzonitrile benzoate:

N/
@)
\
N OH
N
Selns
20 NC
Linagliptin (BI-1356, Ondero®, Tradjenta™, 8-[3(R)-aminopiperidin-1-yl]-7-(2-
butynyl)-3-methyl-1-(4-methylquinazolin-2-ylmethyl)xanthine) is a DPP-IV inhibitor in phase 3
clinical development at Boehringer Ingelheim to evaluate its potential as add-on therapy to
metformin for the treatment of type 2 diabetes. The compound, 8-[3(R)-aminopiperidin-1-yl]-7-

25 (2-butynyl)-3-methyl-1-(4-methylquinazolin-2-ylmethyl)xanthine, is disclosed in international

patent publication W02004/018468. Some embodiments of the present invention include every
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10Pfi zer disclosed a series of 3-am no-pyrrolidine-4-]actamderivatives as
DPP-1V inhibitors in international patent publication W2007/148185. Sone
enbodi merwe 20f2/mb9opr esent i nvention include every combiPoatiser1.08246he or
mﬁf e Corrpoun@tlaxlltsﬁtieﬁbﬁdlefglf &@e@?ﬁp@iﬁﬂﬂ[&leﬁiea‘fﬂo@l&@glpj)tﬂlaly\@iw&%ﬂ %14‘3@)@?04@0]@468 ]
phar maceutica acceptable salts, solvates, an rates thereo suc
conpound is dRPEGARAYicALAFREDE Si‘lifz Phags dnf PYEB?tBSp‘i)I?rF‘Pfl ngpme gmipgments, R e
1% 3 S-tri aDPE-IQE)%JE&I@IY{s/rs&kdﬁQj fRorB 8 YI(R)- &nlﬁdplf)érmm{ opijraribdiyfyl23 Qiehyl-i n4-sonme
enbodi nents, the - |n||tor|s el ect ed

1- ((3S, 4S) - 4MsRyBnazofigvamehy ety &ﬁ@?l?aawwwaﬂy gepypiablegsais. solvaiss;, psl v | y pyr
rolidin-3-yljyda&dhdrbasor opi peri di n-2-one, and pharmaceutically acceptable
salts, solvates, and hydrates thereof: HZN W.N_ILlI ON N 20Syrrx

di scl osed a series of substituted pyr| m df ne- H, 3H) - di one derivatives

as DPP- IV inhibitors ininte ~R N pu hcati on W)2005/ 095381.
n |hcm eyery conbi nati on of one

Sonme enbodi nents of the prese

or nore conpounds sel ected frow APOQ dirscl o i n W2005/ 095381 and
phar maceutical |y acceptable salts,| solvatls, and hyddat es thereof. One such
compound is (R)- 24 6- ( 3- am nopi peri di n- 1- yl) 3-net hyl- 2, 4- di oxo-

253, 4- di hydr bpyain pa ﬂ‘n@wm(c’éﬂ)e OymyWh%;[%RMﬂmnwe@B@rﬂzﬂhH% pytgnylxF Fyme ditel -
enbodi nment s, 419@th95)£ naZBlYn Q@hﬁé@ﬁytl Entfnﬁe %1%' d%%fo@&'i Jl ErfedFhational patent publication WO

(R - 2-((6(3 am nopi peridi n-1- 1- 2, 4- di oxo- 3, 4-

di hydr opyr i n?di7fl2% 22-!—9&519111)’ ﬁ@b@fgmf)m&lﬂﬁﬂﬁ?ﬂé@é]ﬁh@ﬂl%%@fyséallllﬁ?rfdfm of 8-[3(R)-

phar macelt | CahlaypBEEARI-BR1E) S8l SUKRL S meARRBUAALSImt AR5 Rhine. N

Various crystall | he forns

(R)-2-((6-(3-ani n@psos@qndmmuﬁ)l [3=AED tryrollingd Iglye¥ tryg olidin-2(R)-yl boronic acid)
di hydropyri mdi Mﬂ\%‘ﬁ%‘bﬁf&rhﬁ'ﬁﬂa@é’ § Jiileal Jn{dgrb? PROGAM gtr{lelof‘eslslecl@lé Biaf oRGL cgﬂ?al t
are disclosed in international patent publication W2008/ 067465.

enbodi ment ofreatinent g @R A diabatese Hici comprapdr -HY- E%R)tmyrr@hgfmﬂﬂémk pmﬁ@lehn 2(R) -yl
crystal l'ine LQLiE a&gl aﬁ&ha%ﬂgc@ut{cgﬂ}amcéwm&%ﬁé ﬂélgof]aré/égclo%e({rﬁgmé{rhatgm‘]l patent
di oxo- 3, 4-di hydr opyrl m di n- l(ZM yl')-4-fluorobenzonitrile succinic
aci d sall aspéhlisetionBEe2q0/ 0F oGy e|embaqim1sat§ ehthe pigksin} @aentioninPIOO81067465.
In sone enbo%ﬂ?&‘ﬁ'e&l%n of (rh% O%Bre cym &ﬁ'dpéeﬁeg{ed 'ﬁ%m%)ﬁf&ﬁlldL Hl@ﬁosed in W02005/047297
(R)-2-((6-(3-am nopi peridin- hyl- 2, 4- di oxo- 3, 4-

(il hyclr Oy 1 el ARy RepHDIE o St oAt e Isves wbodisins. Sl -

0 / CO2HN 10NBp.1V inhibitor is selected from 1- [N-[3(R)-pyrrolidinyl]glycyl]pyrrolidin-2(R)-yl boronic

acid, and pharmaceutically acceptable salts, solvates, and hydrates thereof:

20 HO
The crystalline form of 1-[N-[3(R)-pyrrolidinyl]glycyl]pyrrolidin-2(R)-yl boronic acid tartrate is
disclosed in international patent publication W02008/027273. In some embodiments, the
DPP-1V inhibitor is 1-[N-[3(R)- pyrrohdlnyl glycyl]pyrrolidin-2(R)-yl boronic acid tartrate:

HN . /\ﬂ/ Q Ho\[cog

g°TOH  HO™ “COH

25 Melogliptin (GRC-8200, 4(S)-fluoro-1-[2-[(1R,35)-3-(1H-1,2,4-triazol-1-
ylmethyl)cyclopentylamino]acetyl |pyrrolidine-2(S)-carbonitrile) is a DPP-1V inhibitor currently
undergoing phase 2 clinical trials by Glenmark Pharmaceuticals and Merck KGaA for the
treatment of type 2 diabetes. The compound, 4(S)-fluoro-1-[2-[(1R,35)-3-(1H-1,2,4-triazol-1-

ylmethyl)cyclopentylamino]acetyl |pyrrolidine-2(S)-carbonitrile, is disclosed in international
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Al antos di sclosed a series of substituted 2-cyano-pyrrolidine derivatives
as DPP-1V inhibitors in international patent publication W2006/116157.
Sone enbosOrer®ozrp t he present invention include everyPcomseomansans of one
OL nore co Uppzi,t]é}iﬂ@utﬁﬁhtﬁﬁt\ﬁ(ljzd%ml%mnw%l oblinfis 35?3 ﬁfegbnv&%}@i@ﬁ ﬂlﬂ;ﬁlﬂl?gve@gnd
armaceutical ly acceptable salts, solvates, an rates,t eo

g uch Conpounﬁf)ql%n%l9? ?%ne?r T?Q?(Cgﬁnp%néi/%ﬂf’ﬁte ;‘PP&OWB?W ‘901‘?“%1“0‘@2006/040 kg

et hyl am nol- @ﬁdmy(rhiac&méallgkat:@tpfaalé@ms,Ssoyxih)elChnaﬂ;ydiat&ytdéreoﬁllrﬂ-sdm@aﬁmhaemwcI oh
eptene- 2, 8- di carboxylic bi s- me enb d| ments, the

DPP- 1V i nh| bPFBIIV ngn l@r gé@gﬁedfffc%4@') ﬂ{lOI‘O [g [(lR 39)- 3 (IH? 2,4-triazol-

(S) - 2-124( 9) yldreyBONR Yt nd]aBetliipy b idndX@)-alrbinlar] aabhaagydddls- (1H tetra
zol -5- y1)10, 11-di hydr o- 5H di benzola, dlcycl ohept ene- 2, 8-di car boxyl i c acid
bi s- di net hyl &fFRigble %?HEI S%ﬂﬁ%?%@ﬁf‘?gﬁﬁo acceptabl e salts, solvates, and

hydr ates thereof: M t subi di scl osed a segies of 2 4- di substl tuted
pyrrolidine derivatives as DPP-I Vi nh| bitors in internati onal pat ent

publ i cati on W2002/0014271. SomaNE ts of he present invention

i ncl ude every conbi nati on of one or selected from
25compounds di scl osed in W2002/ 0014271 an utically acceptable
salts, solvates, and WD 2012/ 040279PCT/ USZ ‘8 hydrates thereof. One
such conpound 1S ({23 ﬂp?ﬁl f- 1%49 (13[(ZEE§SHS{LS)12£1*{!§6‘MOJdl‘rhe‘?%x?zz%lzr,émlb

yl ) pi perazin-| CPDP rroI| in-2-y1) (thiazolidin-3-yl)nethanoné.” In some
enbodi nent s, hfmﬂrgy PH1pvaqlqﬁ%ilJ@intqumiﬂ§1 &l é‘@éﬂu@r@rmfhyl)pyrrohdm -2-one) is a DPP-IV

((2S, 4S)p4- (%hﬁb%omﬁ@ydmp%mmﬁ@rp@zés&lrhﬁy b2 ohs S10ARIRES 231 AV bR Bl di n- 2

-yl)(thiazolidin nmet hanone, har maceut 1 cal 5 ccsoc;)t able salts,
98¢

sol vat es, 5ahd- pﬁy@n{éﬂ eYsqghiaplind 1] 4E$> wareghyd ipygelidin- igpEosest in
((2S,49)-4-( %Te(rl?’a'tlm Péﬂant %ulﬂﬁgtmﬁjw ébb(BWO@g@l Séney élﬂlﬁ)'dfﬂ%éﬁ e :iaresent invention
yl)pyrrolidin-2 hi azol i di n-3-yl ) met hanone salts are disclosed in
i nternati onalncblé? %\ﬁfy euhinagen ¢ one Yoo erraBgrdgelseied (U8 sefprquadt disstpsed in

2009/ 0216016W6%’(‘)@5/@d$6%@8’hr{mtarn9jcelﬁ1@ﬁl %Q&Ea%f%@&lts‘ %Yx%&%'a%@hﬁ%t&@th&éoftﬂ sefly one
or nore crystalline forns o § 4-(3

((2
pheny1- 1P py?lammfsﬁsﬁh)a@Pﬁéﬁ’aﬁlﬂlhﬂqlvﬂeﬁi fr@plldﬂﬁ 35 19'13)(2r41ma(28|19ﬂ1mf>1®xy1 ) met
hanone salt as (destibiResh !11‘8 1'H‘ fappti Qﬂ@d;uu%h%% RHP ﬂu&%tfrle WQ@/§88129
and US publlcatlon 2009/ 2 601 I n sone enbodinents, -1V inhi bitor
is crystalli fee prirgaagyeuicqly. acplaRlssH{p) mﬂ“ﬁ?ﬁ@ﬁ?lﬁﬂiﬁﬁ%ﬂ?fﬁol
-yl ) piperazin-l-yl)pyrrolidin-2-yl1)(thiazolidin-3-=yl)nmethanone 152.5
hydr obr om de salt: H or a nono or a dihydrate/thereof. In sone
enbodi nents, the DPP-IV inhibitor is cryst_*l*éi ilne
((2S,4S)-4-(4-(3-methyl -1-phenyl-1H pyra
2-yl)(thiazolidin-3- yl)net hanoneodi -

7~

pi perazin-1-yl)pyrrolidin-
salt.

Taisho disclosed (25,45)-2-cyano-4-fluoro-1-[(2-hydroxy-1,1-dimethyl)

20 ethylamino]acetylpyrrolidine, a DPP-1V inhibitor in US patent publication US 2007/0112059.
Some embodiments of the present invention include every combination of one or more
compounds selected from compounds disclosed in US 2007/0112059 and pharmaceutically
acceptable salts, solvates, and hydrates thereof. In some embodiments, the DPP-1V inhibitor is
selected from (25,45)-2-cyano-4-fluoro-1-[(2-hydroxy-1,1-

25 dimethyl)ethylamino]acetylpyrrolidine, and pharmaceutically acceptable salts, solvates, and

0
H
HO/XN\JBDAF
N7 .
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hydrates thereof:



20Kyorin disclosed a series of pyrrolidinecarbonitrile derivatives as
DPP-1V inhibitors in international patent publication W2008/114857 and US
publ i cat iwo 208/@008/ 0146818. Sone enbodi nents of the pr@sEMiS201NWE23T$ oN

i Scl 0ged. 10 V2008 T14B5] and 08 publ 1oat o LS. 008 014eB1A and oS
isclosed in W .an icatian AN

phar maceut i c4fHgu%e aeiBtiaby H‘%?&P‘Fél} Bg BP'?}‘:Sf‘té)é‘,Usa%pg7/rqgg7r4é§'§§n]f’ ﬁ%‘P%‘g eniyple such

compound i s &R pfed& hSmibf Zrcludéd o RENEIERLEBOHNINE bEYEle @b@paind] seR6iked oyl ) ami no]

BPP- 1V 1 iy bEBIOT GEloBEtiB g S B2 A e and pharmacoitealy eccplale

et hoxycansbonydibisehakQhdd Rud2k@eherdof Yih 3@ doa@ehi the BHPPIMVahaRYF keblkdkddne- 2- ca
rbonitrile, and pharmaceutically acceptabl e salts, solvates, and hydrates

thereof ! OO0 OISR TEYGLD BN gl methy -y g Arestir 152

di scl osed a piehiRyS, 7RdiEyIed-pGinPRI0-Qbk, SRIph¥i@tatai@salBSicddpble Valis/dolBict,ahg 1N

i nternational patepnt publication W2006/ 068163 and US publication US
2009/0192129h‘@%ﬁﬂh%ﬁﬁbdinents of the present invention include every

conbi nati on of one or 5nore conpounds sel ected\from conpounds di sclosed in

W2006/ 068163 and US publicati gan US 2009/ 0192129 and pharmaceutically

acceptabl e salts, solvates, an dr at est hepeof . One such conpound is
(6-[(3R)-3-am no-pi peridin-1-y ~Q 5-f uoro-benzyl )-1, 3-di net hyl 1
, 5di hydr o- pyrrol o[ 3, 2-d] pyri m di ne- ,iigioheZFT spne enbodi nents, the
DPP-1V inhibitor is selected from ~ 0 N~ "N NH
(6-[(3R)-3-anino-piperidin-l-yl]-5-(2-ch|oro-5-f ro-benzyl)-1, 3-di net hyl -
101, 5di hydr o- pyrrol o[ 3, 2-d] pyri m di ne- 2, 4-di one, and pharmaceutically
accept able sal ts, PE6T distlessd 2 geigs Altpairewyrplhineoflactap dgriwfivg.as PP | NH2

Dai ni ppon  SufpnfhaB® iMin&eda@S®Epatent publication W02007/148185. Some embodiments of the
2-(16-[(3R)-3-am no- 3- net hyl pi peridin-1-3/1]-1, 3- dinethyl-2, 4-di oxo-1, 2,3

, 4- t et r ahydr BEST isyanin Biefude evotypmbipation ofioAc F-nyere prienpyngs-sglected from

15f I uor obenzgniduhdsQli@Rs@ iPRRIA0N 741 BB bt hatnthcbicANRLABRIsalRA{BRes, and
publication WZ2009/084497. |In sonme enbodi nents, the DPB—[V inhibitor is

sel ected fr Ohycgatfsltbe_rqugm)e_sgdaqﬁn}p@u@als 1-((35,45)-4-amino-1-(4-(3,3-difluoropyrrolidin-1-yl)-

et hyl piger i dsB=diaNdbybp@rdliuiiei-Nyb sdindodhipeRiinl28nd ifsohRichB Y HeMs, 2hE Byw-r ol of
3,24pyrimdin-5- yl 1 nethyl)-4-1luorobenzonitrile, and pharmaceutically
accept abl e shY in8ibitgiop (htced, oAb (YD eraang-hét-gpt-diflpgropyrrolidin-1-yigf Srefifrit-a
Roche di scl _0§-§/gp§i}r§i@fn|-_ﬁ§l)—9f5di%1§ﬂépi?$ﬂcﬁﬂ1§—_%ﬁle, Byd ﬁlfaidléibﬁlf%alg%cb lewggs, as DPP- 1V
inhibitors in‘international patent publication WO 03/037327. Sone

enbodi nent s #fvatienghedrast thpelent i on i ncl ude every conbination of one or

nore conpounds sel ected from E HoN F
-0 )
[IRRN
N._N._N
Y
Ny
20 Syrrx disclosed a series of substituted pyrimidine-2,4(1H,3H)-dione derivatives as DPP-

IV inhibitors in international patent publication W(02005/095381. Some embodiments of the
present invention include every combination of one or more compounds selected from
compounds disclosed in W02005/095381 and pharmaceutically acceptable salts, solvates, and
hydrates thereof. One such compound is (R)-2-((6-(3-aminopiperidin-1-yl)-3-methyl-2,4-dioxo-
25 3,4-dihydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonitrile. In some embodiments, the DPP-
IV inhibitor is selected from (R)-2-((6-(3-aminopiperidin-1-yl)-3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonitrile, and pharmaceutically acceptable salts,

solvates, and hydrates thereof:
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WO 2012/ 040279PCT/ US2011/ 052478 conpounds di scl osed in WO 03/037327 and
phar maceutical ly acceptable salts, solvates, and hydrates thereof. One such
conmpound WO 2028uer9{ [ 2- (5- net hyl- 2- phenyl - oxazol - 4- y1) PCatusgdiansies - acet yl
}-pyrrolidine-2-carbonitrile. In sone eabodiynments, the DPP-1V inhibitor is

selected from (2S)-1-{ N
[2-(5-nethy|-2-pheny|-oxazo|-4-y1)-ethy|§ni - acétyl | -pyrrolidine-2-
5carbonitrile, and pharnaceutically acce lessglts, solvates, and
hydrates thereof: O Various crystalli f orrs (29)-1-{

[ 2- (5- et hyl- 2- phenyl - oxazol- 4- y 1 yl am no] y&cetyl | -
pyrrolidine-2-carbonitrile methanesul I c atiCd salt are disclosed in

|nternat|onal pat ent publication W2006/100181. In sonme enbodi nents, the
DPP-1V i nhi bi f‘lla us cglst(a foimf of[(f)r% -((6-(3- ammoplperldln 1-yD)-3-methyl-2,4-dioxo-3,4-

10met hyl - 2- phmwbpﬁmm1(gﬁwl)}neﬂiyhﬂm&@ihmnme&oéhm}c acfAMEIE @t dREbgd 2 C
arbonitrile nethanesul fonic acid CH3S03H O her

conpounds  di Y¢1e8iaer! Byenerbliang- \YQZ%@@%%“QS OPWE“%'?OH %)‘?féllle PecRpvention

publ i catison WaB3iDah(IA of 6k U@@tal(lﬁ@forﬁhs &f (R) 2 ((6 (3 -aminopiperidin-1-yl)-3-methyl-2,4-
[1, 1-di net hyl- 3- é4 pyridin-3-yl -im dazol - ropyl am no] - ' 15acetyl

Lo pyrrol i di ndioseddrBbHopyinidin K- ﬂﬂ%‘?ﬂﬁ%‘éﬂ’t“?re'?aﬂnll?}“t&lf’ééifﬂ‘%i‘céd Bl af 5

t hereof , sucHhesagbetiCinfBRtaNGRE Al di Piblicat@ VIO ZRIBI67468. 15 QR fiAthdBNths DrPhe
DPP- | V |nh|b|tor is selected from

2S)-1- { .
[ 1, 1- di met hy 1Y Bhibiorjy prygiplinesRy2-({ %@ﬁmp-lpfﬂgﬁf)lﬂﬂ}-6—53?@@(}1-%6‘}0@&@%t yl }
-pyrrolidined dr6 Fa@dh (1 H)81)nR0e) Pb@orme eishingiakicrin’GerRRmabl e sal ts,

sol vates, and rates thereof: 20In sone enbodi ments, the DPP-1V inhibitor
is (29)-1-{ [1, 1 di met hy1- 3- (4- pyr| n-3-yl - nvﬂazol 1-y1) - propyl ami no]
-acetyl } -pyrrolidine-2- carbon| nethan S >=g9|c @cid: N2, Nzzi
CH3S03H Various crystalline for of (28) 1-

[1, 1-di net hy1- 3-(4-pyridin- 3- 2Ci ni dazol -
}-pyrrolidine-2-carbonitrile fumaric ?’# sa t are gcl osed in

i nternational WD 2012/040279PCT/ US201% gnt publication
W02007/ 0P1576. I n some enbodi ments, the DPP-IV i nh| bitor is (2S)-1-

Alantos disclosed a series of substituted 2-cyano-pyrrolidine derivatives as DPP-IV

I &P

am noj - acet yl

inhibitors in international patent publication W02006/116157. Some embodiments of the
present invention include every combination of one or more compounds selected from
compounds disclosed in W02006/116157 and pharmaceutically acceptable salts, solvates, and
15 hydrates thereof. One such compound is 5-{(5)-2-[2-((S)-2-cyano-pyrrolidin-1-yl)-2-oxo-
ethylamino]-propyl }-5-(1 H-tetrazol-5-y1)10,11-dihydro-5 H-dibenzo[ a,d]cycloheptene-2,8-
dicarboxylic acid bis-dimethylamide. In some embodiments, the DPP-IV inhibitor is selected
from 5-{(S5)-2-[2-((S)-2-cyano-pyrrolidin-1-yl)-2-oxo-ethylamino]-propyl } -5-(1 H-tetrazol-5-
y1)10,11-dihydro-5H-dibenzo| a,d]cycloheptene-2,8-dicarboxylic acid bis-dimethylamide, and

20 pharmaceutically acceptable salts, solvates, and hydrates thereof:

Mitsubishi disclosed a series of 2,4-disubstituted pyrrolidine derivatives as DPP-IV
inhibitors in international patent publication W02002/0014271. Some embodiments of the
present invention include every combination of one or more compounds selected from

25 compounds disclosed in W02002/0014271 and pharmaceutically acceptable salts, solvates, and
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{ [1,1 -dinethyl-3 -(4-pyridin-3 -yl-imdazol-1 -yl)-propyl am no{
-acetyll-pyrrolidine-2- carbonitrile fumaric acid salt (i.e., fumarate):
N 5Pfi zerwoizecdmsrmd a series of proline derivatives as PPPAISYWIl/OBI4B8tors in

internati onahy@a&ﬁﬁéreclp.wgﬁej saér &dadpomn%m% 19;61001?(3 n@wl@m@dhmﬁgom; t he

present invention in e r i nation of one or nore conpounds

selected fro E}B%b‘tjﬁ'éi‘gpﬂ’foi‘ b%l}éHt iHORpD SO B P et L I&ﬁ?ﬂ“pﬁ’i%PPHﬁQ?@[ﬁﬂP%QPFy

?gcgpé a}?: e sadrtnmbuislqgy@éc%a,froamizmMn@mm@r BpﬁenﬂQgepﬁugdnsc;@meﬂaﬂd 1k s1 N
ifluoropyrrolidin. i mdin I perazin-1-y

pyrrolidin-2YD %y@‘y ! IH&MWB ‘éldlﬂ'%'yglaﬁﬁgl@%é‘aﬁl Eg*g’ﬁf‘%cemtcﬂlé‘/ ?51@‘%/9@) FhhrOrASr s

sel ect ed 5f roﬂﬂd@dﬁtes thereof:

di fl uoropyrrolidin-1-y1)-((2S,4S)-4-(4-(pyrimdin-2-yl)piperazin-l-yl)pyrro

lidin-2- yl)nmethanone, and pharnacgutically acceptable salts, solvates, and

hydrates thereof: N NN 3 axoSm th ’(l e disclosed a series of

fl uoropyrrolidine derivatives as - 5| nhi bit8ks i n international

patent publication WO 03/002531. ime ge/ d| ment§ of the present invention

i ncl ude every conbi nati on of onsg no un selected fromthe DPP-1V

i nhibitors disclosed in WO 03/0 and ph r utically acceptable salts,

sol vates, and hydrates thereof. One such co und-i s

(2S,4S)-1-R2S) - 2- am no- 3, 3-bi s(4- :

f 1 uor ophenyl )/alﬁ@paﬂ@tym{le forind XIRNSY-0-04-{ TinB@y12H-pRha {IoNH- pyrhioes(y[)pi@aghhpt in).
In some 20enbod '%lh %EP VlInIbItO |sdselle%tedf |
(2S,4S)-1-R2 EY§r - (—y &t it yl)methanone salts are disclosed in 1nternat10na patent
f1 uor ophenyl pyblionaa w@iooéfomlue LAPYS wﬁucdtidﬁ@f)@/ozambmw Dhé rhieydiradndof the
pharmaceutical ly acceptable salts, solvates, e her eof :
Oari ous r yerstah RETES Rater ke T Rod R fery By T LR R b1
25f | uor ophenylhehpr ppaNel-H- }fibpfphﬂdﬂhﬂmp&@éllcﬁi‘l D@k)@hlﬁ@[lh&ﬁm}ﬂ)’nhdtl&mmal$@d ts have
been discl osed i.n |nternat| ent 005/ 009956. One salt
o0l osed | odroeige hErnael pien B G o GRS, GRet &BER RG89
2009/0216016. In some embodiments, the DPP-1V inhibitor is crystalline ((25,45)-4-(4-(3-
methyl-1-phenyl-1H-pyrazol-5-yl)piperazin-1-yl)pyrrolidin-2-yl)(thiazolidin-3-yl)methanone
15 2.5 hydrobromide salt:

or a mono or a dihydrate thereof. In some embodiments, the DPP-1V inhibitor is crystalline
((25,45)-4-(4-(3-methyl-1-phenyl-1H-pyrazol-5-yl)piperazin-1-yl)pyrrolidin-2-yl)(thiazolidin-3-
yl)methanone di-hydrobromide salt.

20 Kyorin disclosed a series of pyrrolidinecarbonitrile derivatives as DPP-IV inhibitors in
international patent publication W02008/114857 and US publication US 2008/0146818. Some
embodiments of the present invention include every combination of one or more compounds
selected from compounds disclosed in W02008/114857 and US publication US 2008/0146818,
and pharmaceutically acceptable salts, solvates, and hydrates thereof. One such compound is

25 (25,45)-1-[2-[(4-ethoxycarbonylbicyclo[2.2.2]oct-1-yl)amino]acetyl]-4-fluoropyrrolidine-2-
carbonitrile. In some embodiments, the DPP-1V inhibitor is selected from (25,45)-1-[2-[(4-
ethoxycarbonylbicyclo[2.2.2]oct-1-yl)amino]acetyl]-4-fluoropyrrolidine-2-carbonitrile, and

pharmaceutically acceptable salts, solvates, and hydrates thereof:
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am no- 3, 3- bi s(4-fl uorophenyl ) propanoyl1{-4-fl uoropyrrolidine-2-carbonitrile
p-tol uenesul fonic acid salt (also referred to as

(2S, 4S) - aw0l20v0ae2744- f | uor o- 13- (4-f | uor ophenyl) - L- phenylPararsgdyi 022478
pyrrolidinecarbonitrile p-toluenesuldonic acid salt, or Denagliptin
tosylate). In some enbodi ments /;@e i nhi bi i
(2S,4S)-1-R2S) - 2- am no- 3, 3- bIS(4

5f | uor ophenyl ) propanoy1{ - 4-f | uor opyrr -cRrbenitrile

p-tol uenesulfonic acid salt: F sed a series of
substituted pyrrolidinyl derivatives as DPP—IVOInthItOFS in international
patent publication WO 2004/ 026822. Sone enbodi nentS of the present

i nvention include every conbination of one or nore conpounds sel ected from
t he DPP-1V i nhi bi Paingpramereitqmyshiyloss agerisod dcodayvolsderipisstabElity cal |y
acceptabl e saihtbaorsmntéﬁ{aei@nalgda byl alBsVON®62BE 163 GREUS Behiceimind is

(2S, 5R) - 5- eth 2% - met hy 1 1- £4 car boxy-pyri di n- 2-

yl ) pi peri di n? %11 c%ﬂnewmbpﬁhmeptap ¢ preget BPR jorlide usrySomBinaitigiicReft s,
the DPP-1I5V i Hl'@febioh@éuﬂd§ se‘i&le@‘fﬁoﬁﬁtoﬁfp@ﬁﬂd@ a§cl®s§3)ﬁ\502006/068163 and US pubhcatlon

-ethynyl-1-{N (4-ne car boxy- pyridin-2 pi peridin-4- vyl
| pyrrolidi neV8- 9%%/%18ﬁ¥%9rﬁnﬂ§har%ﬁut¢% Y AEREIS llp- |S91V%t%é1&%13&8§1§r610£%m

sol vates, angichobsiual @,361[63@; @@i‘mno plperldln 1-y1]-8loRet1brotagudrt b2 gls- 1@Lc§1ﬁét§/ﬁed a

series of substituted cycl oh exan%]!El cycl ohexenyl derivatives as DPP-|

Cnhi bitors | AP REFIIAAL Pt 66&@%@.8&%@ SREoSliTreso e BED-TV dpfpifitor is

enbodi nent s @fiectd@ropf @3 SMY-3LaMNRSip@Rlid- NGl BA@-cRVRS 11650BEAY ?buqndl%th pe or
nore conpounds 20sel ected fromthe DPP-1V inhibitors disclosed in

2007/ 027651 éﬁ@>ﬁﬁ%PWﬁﬁ@ﬁ@ﬂHEﬂF@dﬁﬁ8@ﬁ¥§ﬁﬁ@ Phgrmaceulenlly agcsriable spfs Holypiat e s

t her eof . Cnemﬁughmggqgggﬂd is (1S,6R)-3-{ {3- (trifluoronethyl)-5
,6-dihydro [1,2,4] triazolo [4,3-a{ pyrazin-7(8H)-yl{ carbonyl } -6-(2,4,5-

trlfluorophenyl)cyclohex 3-en- 1 -amne. IN\s enbodi nents, the DPP-1V
inhibitor is selected from (1S, 6R)-3- {

{3-(trifluoronethyl)-5,6-dihydro[1, 2,4{tr] 4, 3-a{pyrazin-7(8 H)-

25yl {carbonyl1l-6-(2,4,5-trifluoro he 1) cIohexF3 en-1-am ne, and
pharmaceutically acceptable salts, gfggdg_ hydr at es t hereof:

Bi guani des The bi guani des are a cl Ar Oy s hat stinul ate anaerobic

gl ycolysis, increase the sen5|t|vptyP$to insulify,in the peripheral tissues,
i nhibit glucose absorption fromthe |ntest|ne suppr ess of hepatic

gl uconeogenesi s, indat f ani des

i ncl ude phenfornl%Qﬂg%ﬁgﬁg%%?%ﬁ%&xmgﬁ%ﬁfS&R§gah%ﬂb?ﬁgﬁg?&%ﬁgﬁﬁy ?guanlde)
buformn ( buﬂWemybgéﬂhqj@)l 2 %34 g q¢-SH-pyrrolo[3,2-d]pyrimidin-5-yl }methyl)-4-

(1- (p- chlsor opR&aNeh) snRrileSO R DPRMY RAIBMAR Gk rna A RABHAMLEES KBMB0HBudoRGnar t -

some embodiments, the DPP-IV inhibitor is selected from 2-({ 6-[(3R)-3-amino-3-

methylpiperidin-1-yl]-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-
yl}methyl)-4-fluorobenzonitrile, and pharmaceutically acceptable salts, solvates, and hydrates

thereof:

20 N
Hoffmann-L.a Roche disclosed a series of N-substituted pyrrolidine derivatives as DPP-
IV inhibitors in international patent publication WO 03/037327. Some embodiments of the
present invention include every combination of one or more compounds selected from
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10l n sone enbodi nents, the pharnmaceutical agent or the second
phar maceuti cal agent is a biguanide selected fromthe follow ng biguani des
and phar msoeotz/@ed’by acceptabl e salts, solvates, and hy#catussotisreds :
g-phEHYLlet hyl %\@ﬁ@gﬁd%gdﬂﬁl_,oséﬂli im@?%mBWﬂgqﬂm;gFéuﬁbbiy&U@g%ﬂg_,salts, solvates, I‘?nd

- (p-chl orophen -5- isopro i guani de. n sone odi ments, the
har mmceut | e GRS SR SRR O B B SRR s b Buani de
sel ect ed frosm{lpRRO)i@yNYpHDIiGHanicaBotiGNe M Gale caibbdiGkAts @hsShery Balbaw)is and

phar maceuti cal | cceptable salts, solvates, and hydrates thereof: )r NH N
NND | st TGOS rneS metiRl2 e Facetr B geRe e e rebishd

phar maceuyt i cadrb@@ant addphamdObitigigntdpablekac! i atks, ana Bid@ishydrirguani de

(chem cal structure shown bel ow) and pharmaceutically acceptable salts,

sol vates, and hydrates thereof; e chem cal Hstrjucture is as follows: NH NH
Me. NANA N H2 | H Me. e ' W8\ t he pharmaceuti cal
agent or the second pharnaceuti is a 25bijguani de sel ected from

but yl bi guani de (chem cal structure shown®bel ow) d pharmaceutically
acceptable salts, solvates, and hydrates there®”;, the.chem cal structure is

foll : H. NH - L. NA . NH2 012/ 040279PCT/ 2011/ Q052478 |
ebod mont s, Ve eha el b1 M S e R i T bR B BT
a bi guani dehpﬁ{ceigtnled-d‘afb@ﬁmme (nb&lﬁlﬁbklﬁfdﬂpfheil’dl)éil)ar’édisSlO@ﬂ?ﬂpM{eb}agbt&nbaﬂ@lt (chem Cald
tructur . r t .e. t , n
oot ot hoptbieR AR RAR R R SRS FRPAS bRy | gRpl B oo @

enbodi mawt s, mkihel-Phisshpee@iil 4oal-ctagdaniho adcely 1 yseLand? -phbsmieitatkdihmadulfagent 1 s
a

acid salt (i.e., mesylate):

e
v~
’I\/ /'\'3 CHsSO5H
0
V
N7 .

Other compounds disclosed by Hoffmann-ILa Roche in international patent publication WO
03/037327 include (25)-1-{[1,1-dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-propylamino]-

15 acetyl }-pyrrolidine-2-carbonitrile, and pharmaceutically acceptable salts thereof, such as the
methanesulfonic acid salt. In some embodiments, the DPP-IV inhibitor is selected from (25)-1-
{[1,1-dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-propylamino]-acetyl } -pyrrolidine-2-

carbonitrile, and pharmaceutically acceptable salts, solvates, and hydrates thereof:

N N

7N 0

_/ XN H
Z

20 In some embodiments, the DPP-1V inhibitor is (25)-1-{[1,1-dimethyl-3-(4-pyridin-3-yl-

imidazol-1-yl)-propylamino]-acetyl } -pyrrolidine-2-carbonitrile methanesulfonic acid:

N N
=Y. L0
_ N
N
V><\)>\|3 CH4SO5H
VY,
N7 .

Various crystalline forms of (25)-1-{[1,1-dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-

propylamino]-acetyl }-pyrrolidine-2-carbonitrile fumaric acid salt are disclosed in international
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bi guani de selected fromthe foll ow ng biguanides: netform n, phenformn,
buform n, and proguanil. In sonme enbodi nents, the pharmaceutical agent or
t he secommlopheraaaayeut i cal agent is netformn. In sonme embodiSe®Enisy478 he

phar maceut i ¢t @@itca@n WOLOFE00ITE. RRaneaGkidih&d, tht @Rgamtinhibicpenfor-m n. In
sone enbodi ngnts thﬁ ?ghar naceut i cal qent or the second phar.naceuti cal

agent is buf OrniAmeh-SERyndRodiima 3(%@°@H%WH@C@EWU FoUdBst or the
second phar megeitidikabmagenid shls(lpr,@ghham)l Al pha- @ ucosi dase | nhibitors

15Al pha- 3 ucosi dase inhjbitors belong to the class of drugs which
conpetitively inhibit st Nﬂq enzynmes sych as al pha-anyl ase, naltase,
al pha-dextri nase, sucr Ninth pg‘icreas and or s | intestine. The

reversible inhibition by al pha-glucosi N-TNI bi tHEr Hdim'nish or
ot herwi se reduce bl ood glucose | evels by del aying theg digestion of starch
and sugars. Sone representative exanples al pha- gl trcosi dase i nhibitors

i ncl ude acar bose N

)Z/Pf (5_2R’ 3'?’ 4R, 5R) - 6 éer drsc os’edla?seSrlSeé g&rohne erFlzva%\BesAé?D?é I@Rl)lhlbltors in 1nq I'(l’:llérl.tl%)l’(lg/l 6- met h
((1S, 4R, 5S, 6fgtemt pbhlBaticni MQATOSKY 6B ( $ty1dal’ anbydiaichty lo) Gy pleadiednvehiion Hchidt eyt et r a
Pg?{)gy)z H-2pyr a Iéjl ql.ng%( ¥%<ng §FBQ 4-a h %rgauglﬁj sele hé?l’of%)(; nnl?)(t)uh lsdlscgoseg r}y\gE)BO(%lTleé{f an-2
((2R 3R, 4R 551)d-p]3a1(r121ed§1mddﬂl‘y)@yﬁiphy]e)salg- solvates and hydrates thereof. One such compound is

g ?{gt‘ 8)5(?/ glgf 2g,’%gllf@%g%}%}oga&ﬁl’éh&%‘i%r 0(6 6{P]yr d1n }ﬁ)%iperazin—l—yl)pyrrolidin—Z—
25yl an no) - 1yljhytbirony edonyl chdydimemexaniePL1\2inBiblor i tdl@akd)ronaBd-

al pha- gl ucosi,dase i nhi.bit n inthe art. .In so
AR e e LA T ARIH A R RN A i e
al pha- gl ucosylaakanond) iatd Ibtafme&altﬁmbeadcéptabmsh]ltnesd‘laltdspamﬁrhgdraﬂepthiarem ucosi dase

i nhi bitors and pharmaceuti cal %Iccept abl e salts, solvates, and hydrates
t her eof : ﬁ;‘\

30( 2R, 3R 4R, 5R) - 4- (( 2R, 3R, 4R, NA%(ZR 3R, ¥5, 55, 6R) - 3, 4- di hydr oxy- 6- et
hyl-5- ((1S, 4R, 55,65)-4,5
, 6-tri hydroxy-3- (hydroxynet hyl)cycl ohex 21eqy amgfnetrahydro 2H pyran2 yl

oxy) 3, 4- di hydr oxy- 6- (hydr oxynet hyl )t et rahydr o- 2Hpyr an- 2-yl oxy)-2,3 ,5 , 6-

t et r ahydr oxyhexanalaxoSmithKline disclosed a series of ﬂuoropyrrohdlne derivatives as DPP IV
(2R, 3R, 4R, 55) - 1- ( 2- hydr oxyet hyl ) - 2- (hydr ox - triol;

net h |per|d|ne
(15 50 3R, A irbjioB i micamam) Mk P GHLN 90 PR T PaE Ry By et B PHEPL! ohe
xane- 351, 2, GwémioflidcARt every/Bnihhab4QA¢ PG USIRALAILRRAES frbiR USODEP-TV
enbodi nents, the pharnmaceuti cal gent or the second pharmaceutical agent is

a al pha-gl uc BEIbdas distlRsrd i S 0% %%%phgme@?@llgﬁc%p{a@p&aha S()]("?t% IR 5 S

S)GRL g g( ZRh)Edrzgt’eﬂﬁareerf Ghe BB cotpodindds MEASPXY (25 P2-AmtnbYL-Hs@( (1 S ,4R 5 S ,6
tri I OXy- o-

(hydr oxyrret hQF%R}‘GP}B}P&%P@O-‘/@nﬁ/ﬂ‘é‘?‘i‘i}w&?{@fl‘f %ﬁ%FB‘?IBmmDﬁW&HmQ I?IS?B%%/) 3, 4-di hydr

oXy-6- 20 embodiments, the DPP-IV inhibitor is selected from (25.,48)-1- [(ZS) 2-amino-3,3-bis(4-

5(hydr oxymet hyl )t et rahydro 2H pyran- 2-y % 2,3,5 6-tet rahydroxyhexanal

(chem cal st HierprferyLiprenapeyblet- @Woﬁﬁdh‘ﬂiﬂ%? e étfdl @a@@&@ﬁ‘fﬁm ascepiaples
sol vat es, anghibydratesnd RRAFLKfiherIHCH3OHOH H HO, , , N' HO' OCHO

Various crystalline forms of (25,45)-1-[(25)-2-amino-3,3-bis(4-
25 fluorophenyl)propanoyl]-4-fluoropyrrolidine-2-carbonitrile and salts have been disclosed in

international patent publication WO 2005/009956. One salt disclosed is (25,45)-1-[(25)-2-
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-0 ,,,HHd- HOHO. ' 1/0HO4. Th OH A aH HG - OH HO I n sone enbodi nents,
t he pharnmaceuti cal agent or the second pharmaceutical agent is a
al pha- gl wwozntbase27vnhi bi t or sel ected from PCT/US2011/052478

(2R, 3R, 4R, 5S)miho 3&-thiyarR¥yphdAyhprogmoyt D4 MyeiopyihoiEinb Rl hpomeilé firdi@mndsuffolic t ri ol

(chem cal structure shown bel ow) and pharmaceutjcal ly acceptable salts,
Sol vat e, antE A AESERERA LR 2. 44 eprez Choro- bk od e B hBEHUAR S 2 ¢ ne

plha[1 macleut i C_@%rrc&i@ﬁl_%arr]@g@tﬁlh g-t&eie&mdfogﬂafaﬁme gi D&aglisme%tyﬁ&? I&some

- | i nhi bi tor rom

g) _p5?( % g?gfﬁ?%% 8169[,\351)32[_\73{6113&({:%%(_2S,4§)—1—[((2S)—%—dmino—3,§—b”1s(4— 9

151- (hydisoxy medrbten @ yedpahgxianguctopdrlidind-2ar8@litri{ Ghemeaa@blfsid 4et sdiie shown
bel ow) and pharmaceutically acceptable salts, solvates, and hydrates
thereof: OH HO HO "., O0H HON, "OH HOH I n sorreFerrbod'gge@ts, t he

phar maceuti cal agent or the sEvefdyphdifm ical agént is an

al pha- gl ucosi dase i nhi bitor sel ad fronmn_aear bos mglitol, and
vogl i bose. I n sone

Abbott disclosed a series of substituted pyrrolidinyl derivatives as DPP-IV inhibitors in
international patent publication WO 2004/026822. Some embodiments of the present invention
include every combination of one or more compounds selected from the DPP-IV inhibitors

10 disclosed in WO 2004/026822 and pharmaceutically acceptable salts, solvates, and hydrates
thereof. One such compound is (25,5R)-5-ethynyl-1-{ N-(4-methyl-1-(4-carboxy-pyridin-2-
yDpiperidin-4-yl)glycyl }pyrrolidine-2-carbonitrile. In some embodiments, the DPP-IV inhibitor
is selected from (25,5R)-5-ethynyl-1-{ N-(4-methyl-1-(4-carboxy-pyridin-2-yl)piperidin-4-

yDglycyl}pyrrolidine-2-carbonitrile, and pharmaceutically acceptable salts, solvates, and

O
Jt* y
Da e
S S
O \IQI

Abbott has further disclosed a series of substituted cyclohexanyl/cyclohexenyl

15 hydrates thereof:

derivatives as DPP-1V inhibitors in international patent publication WO 2007/027651. Some
embodiments of the present invention include every combination of one or more compounds

20 selected from the DPP-IV inhibitors disclosed in WO 2007/027651 and pharmaceutically
acceptable salts, solvates, and hydrates thereof. One such compound is (15,6R)-3-{[3-
(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-a]pyrazin-7(8 H)-yl]carbonyl }-6-(2,4,5-
trifluorophenyl)cyclohex-3-en-1-amine. In some embodiments, the DPP-IV inhibitor is selected
from (15,6R)-3-{[3-(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-a]pyrazin-7(8 H)-

25 yl]carbonyl }-6-(2,4,5-trifluorophenyl)cyclohex-3-en-1-amine, and pharmaceutically acceptable

salts, solvates, and hydrates thereof:
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20 enbodi nents, the pharmaceutical agent or the second pharnmaceutical agent
is acarbose. In sone enbodi nents, the pharmaceutical agent or the second

phar macewoDcal2/@gEnt is mglitol. In sonme enbodi nents, wPhE/ysh@nmsmesiti ca
agent or the second pharnaceutical agent i ® voglibose. Insulin and Insulin
Anal ogues 25The term "insulin anal@ reflers toP}he natural Iy occurring
human hornone and insulin receptor s (N nt hetic insulin

anal ogues). Insulin receptor |iFg R str y different fromthe

nat ural human hornone, but have § tant|ally the e activity WO

2012/ 040279PCT/ US2011/ 052478 asg fahri nsulin intterns of glycenmic control.
Exanpl es of an insulin anal ogue include, NPH insulin (also known as Hurmulin
N, Novolin N, NPH Lletin Il, and insulin isophane), insulin lispro
(28B-L-1ysine-29B-L-proline-insulin, wherein insulin is human insulin),
insulin aspaptguf“?‘é@ L-aspartic acid-insulin, wherein insulin is human
insulin), insw lblguagldesl arSh atess(oﬁﬁrugs lhytssnﬁlatate&a&Boﬂw Gl RN @eragk thelsBisilvitn,

wher ei n |nsuI|n 1.S.h E)bnsu i n)

nd insulin an S known in the art.
NPH i nsuPi n [SSP{PHP Kete B imer ssye llt@blbgl&c% YR ffjﬁ%%lfweﬁetlﬂ%ﬁemam in N,
and is consi ﬂ@faﬁcdgla&n&igehd@ised’nﬁﬁdhtﬁﬁf@tt}a&hd Xk lﬂxhrﬁplastalbo@bhﬁd@hmet o help
control the blo d su Ievgl hose mltzddlab tes lin lisprois

mar ket ed by E‘l“in SERRT %ﬁﬁ‘élmt“l’? il i&b‘ﬂﬂl‘ﬁil dhd is
consi dered a(suamighaaidt), pGghans dl- (pocmalleg;u)es -isbpSpyIbiBuasRAkAd biguadRickigioed by
Novo hbrdisk_aﬂd sold as NovoRapid. Insulin aspart is considered a fast
acting insul I'M"a#4al ogue. Insulin glulisine was devel oped by Sanofi-Aventis
and ijs siol d under Iﬂéaeleemastﬁmeame%mmfaaeuuhad]sgﬁntartgel u:fbd)rﬁlipn@nﬂa&uﬁeatagaﬂgfsad a
rapi act|ng lnsull e Qrter durafion o ction conpared to
human i nsul i l’llg“%leﬁel%%lﬁﬁfl %ﬁﬂlﬁé %é"ﬁ’t lg‘tall‘élespaﬁ‘&upltﬁ Va%pﬁlétﬁ't 't he
second phar megeiws| sdhy@gefihedess: an i nsul i n analogue selected from NPH
insulin and phar eutical | e salt ol vat es, and hydrates
thereof. In sorre%ﬁﬁ“?@ﬁt%am‘g%g ﬁ’éllbh%‘é‘e‘ﬂ‘t fy 1%‘6%*&% ﬁél’ REP “é‘é‘@
pharnaceuticabmagemgmhﬁwan |nsul|n anal ogue selected frominsulin llspro
and phar ceutlca C (hgble salts, sol ates Q%B%ates tggreof I n
some enbddi ment s, “t Eleﬁﬁ'§$ Elétltﬁlec?étl‘m&‘@‘élﬁf 388F Ot “ese§ eRRAFRL A B eal
agent is an blgaztnlderselaaal ﬂﬂgﬂ@hS@k&l@}H)bdguﬁmdm(bhdmwl lstﬁlcaﬁepﬁibt)vn@éldw) and
pharnaceutica%%éracce t abl e ia sol vateﬁ gﬁ rates thereof. In sone
enbodi ment s, PARBAGHER %@ﬁ??’%?”%@@ﬁ?“b?mt @3§é Wd" phar maceutical agent is
an insulin anal ogue sel ected fromswsulin glul \gi ne and pharmaceutically
acceptabl e salts, solvates, and at es tlﬁ;Ngl\ 25Sul f onyl ur eas The
sul fonyl ureas are drugs mhlch pronvte et NH; i nsulin from pancreatic
beta cells by transmtting S|gnals of |nsﬂllﬁ'secret|on Vi a receptors in
the cell nmenbrane r

. fcalﬁ%%é S?lﬁt EJD{ gélﬁ’lcall ﬂﬁé ude, 5}%&%&&% gentis g

(Orinase, N-(buty enzen fonanl acet on
(Dynel or20 4- @genyk65kd@D@@ydmaﬁeﬂv$@mﬂ©@humbwb6m$6ﬂdsumﬁehaﬂBMk)

tol azam de ( rb

4- et hyl benzglﬁaéllgpﬁ%ﬁtgcralal‘% c%%?a%?ea% t%j l‘s%i&%%ém @X%Bs thgreof the chemical structure is as

4- chl or o- N( pfadipyk:car banmoyl ) benzenesul f onami de) ; gl|p|2|de (G ucotro

N- (4- (N(cycl ohexyl car banoyl ) sul f anoyl ) phgpetjy! ) - 5- met hyl pyr azi ne- 2- car boxa
m de); glibenclam de, al so known asww Emftﬂﬁ (D abeta, M cronase, d ynase,
5-chloro-N-(4- (N NH,
35(cyclohexylcarbannyl)sulfannyl)phenehhy”j 2- nethoxybenzanlde)

glinmepiride (Anaryl 3-

et hy1- 4- met hyl - N- fiflofbefbbdim@s APl Gyick aBax! Gasbammyhsulfiarayl) ahenet
hyl ) - 2- 0x02, 5- di hydr o- 1H—pyrrole | - car boxam de); gliclazide (D am cron, N
VWO 2012/ 40217@%1%%2@9_(&_@(% bytylgiguanide (chemical structure shown below) and pharmaceutically

(hexahydr ocy gdconssit alig o4O hnddlydtdles Werar; ammymikadri®ihy Renwesesul f onam de
); and sul fonylureas known in the art. NH o NH

PN

N NH
H H °
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In sone enbodi nents, the pharmaceutical agent or the second pharmaceuti cal
agent is a sulfonylurea selected from sul fonylureas and pharmaceutically
accept ablwo=al¥®p2790l vat es, and 5hydrat es t hereof: PCT/US2011/052478

N- ( ;1- (N-( gycl ohexxfﬁ Lk RRBBY M} FY Itﬁeqam[ayr}]a}@h?ﬂagégybr)thiésea@fd][mw}e@aﬁﬂagea% is la ,
car boxam de) ;, 5- or o- N- (4- (N- (cycl ohexyl car bapoyl ) sul f a enet -2-
met hoiybenz; i Haélfl;deﬁglé‘ft?ﬁffi‘glﬁ-l‘ ‘féi?‘?éplk?-nmé%{?&p{‘ipﬁfg&%‘l@ﬁ(léhem‘%)%’tr clure Shown” :

met hyl cycl ohsyy cat bRyt acmephplphenebiyty, akt I0XAted (ferddt;hycihemitht pyrrol e
-1- 1Ocarboxam de. In_sone enbodi nents, the pharnmaceutical agent or the
second phar n8BE0YS 4t 48Rt is a sul fonylurea sel ected from

N- (but yl car banoyl) - 4- et hyl benzewesul{ onam de échen‘i cal structure shown

bel ow) and pharmaceutically acceal % NHolvates, and hydr at es
thereof: 000 \S' NA N H H 15l n sonme exs0d rmtfg\,,\, phar maceuti cal agent or
t he second pharnmaceutical agent is a sulfionH uriéa sel ected from

4-acetyl - N-(cycl ohexyl car banoyl ) benzenesul f onam de (chem cal structure
shown bel ow) and PhapksEBedimeds (r PhaEptubipt @b pr tBe seeendphrgeceuliepd agrpbis 4t es

thereof: O biguanide selediéd ﬁ’&ﬂﬁm@&pﬁgﬂ afiided: RRONAR, @)ﬁ@tﬁéﬁﬂuﬁ BlifoAkiedndor the
second pharmaceutical agent is a 20sul fonylurea selected from

N- (azepan- | - Proguantalsgny cmbadinngs the Rbamasiiqabisny A dhecetradpanacspiiqabisghle

shown bel ow) jsangioRiiar BGRUEhEALhhs2hE BRIrAR 8@ deft or AR/ V@& phar@Ndudivdr at es
thereof: Me In sone enbodi nents, the pharnaceutical agent or the second

phar macet i cagenbigabrniqrating Insepe sphrdimens. s nbagmageuicg ggent or the second

4- chl or o- N- ( p@RYd-G@abaRMYY DlIsHEe Me Ml amadhldes ((EhsHI RRbuRBSLEMGE e e shown
bel ow) and pharmaceutically acceptable salts, solvates, and hydrates

thereof: 0, pFeondPSArpaRtcaliaeeny is ppgguamh 2/ 040279PCT/ US2011/ 052478 In
sone enbodi nents, the pharmaceutical agent or the second pharmaceuti cal
agent is a sul fo%liluurea sel ected from

N (4- (N (cycPbhesGimeesidase IOt f anpyl ) phenet hyl ) - 5-

15 Alpha-Glucosidase inhibitors belong to the class of drugs which competitively inhibit
digestive enzymes such as alpha-amylase, maltase, alpha-dextrinase, sucrase, etc. in the
pancreas and or small intestine. The reversible inhibition by alpha-glucosidase inhibitors retard,
diminish or otherwise reduce blood glucose levels by delaying the digestion of starch and
sugars. Some representative examples of alpha-glucosidase inhibitors include acarbose

20 (2R,3RAR.5R)-4-((2R,3RAR,5S5,6R)-5-((2R,3R 45,55,6R)-3,4-dihydroxy-6-methyl-5-
((15,4R,55,65)-4,5,6-trihydroxy-3-(hydroxymethyl)cyclohex-2-enylamino)tetrahydro-2 H-pyran-
2-yloxy)-3,4-dihydroxy-6-(hydroxymethyl)tetrahydro-2 H-pyran-2-yloxy)-2,3,5,6-
tetrahydroxyhexanal), miglitol ((2R,3R,4R,5S)-1-(2-hydroxyethyl)-2-
(hydroxymethyl)piperidine-3,4,5-triol), voglibose ((15,25,3R,4S5.,55)-5-(1,3-dihydroxypropan-2-

25 ylamino)-1-(thydroxymethyl)cyclohexane-1,2,3,4-tetraol), and alpha-glucosidase inhibitors
known in the art.

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is a
alpha-glucosidase inhibitor selected from the following alpha-glucosidase inhibitors and
pharmaceutically acceptable salts, solvates, and hydrates thereof:

30 2R3RARS5R)-4-((2R3R4R,55,6R)-5-((2R,3R 45.55,6R)-3,4-dihydroxy-6-methyl-5-
((15,4R,55,65)-4,5,6-trihydroxy-3-(hydroxymethyl)cyclohex-2-enylamino)tetrahydro-2 H-pyran-
2-yloxy)-3,4-dihydroxy-6-(hydroxymethyl)tetrahydro-2 H-pyran-2-yloxy)-2,3,5,6-
tetrahydroxyhexanal; (2R,3R,4R,55)-1-(2-hydroxyethyl)-2-(hydroxymethyl)piperidine-3,4,5-
triol; (15,25,3R,48,55)-5-(1,3-dihydroxypropan-2-ylamino)-1-(hydroxymethyl)cyclohexane-

35 1,2,3,4-tetraol.
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met hyl pyr azi ne- 2- car boxam de (chem cal structure shown bel ow) and

phar maceutical ly acceptable salts, solvates, and hydrates thereof: 0"0 0 \
S. N A NwWOf2bi2/o4017pNI HH 5Me N I n some enbodi ment s pCriis2@hasaeeut i cal
agent or the secontopBamnbagabis, Rl pha@ebduticd agenstd thoRybddrphanseduaedl aghnf sam

5-chl oro-N-(4- cycl ohexyl car bano ul f anoyl ) phenet hyl ) - 2-
et howy benz P HEIENGH O et et ba Bty Can AR Seut i cal 1y
accept abl e sgbksr4s8k mﬁg&dlhgmdxﬁmre&iycs ((tllseR 89565)-4L9), 6:|tr1hydroxy—31 n some

enbodi nents, the arnaceutical a he second eutical agent is
a sul f onyl ur 8593 %%?Béml?%?sﬂné?%yf tatr%@rﬁﬁﬂ N2 (‘N’-‘@(%gﬁt}}fﬁ”‘@

met hyl cy sl ohewtogahd@myttahedid tgt@ydn)zpﬁ&rgeizt’syﬂ 0-teBral@XxZhdrakhl RYethioal bithdayte r ol e
- | car boxam de chem cal structure shown bel ow) and pharmaceutically

accept abl e s%h%‘ beloy) gut RharmassiingiyHyerPiPe saltsnihatss - dnd Byl BeRR ' ST NAN . H
H I n sone enbodi nents, otthe phacigaceut icgal ageat or the second

phar maceuti cal agent is @Osul ony ure
N- (hexahydrocycl opent a[ c] Py’

N-1\11- 0"0 0 H H WD 2012/ 049279PCT/&8201 O,92,52478 OH In sonme
enbodi nents, the pharnaceutcal agent or e second pharmaceutical agent is

a sul f Onyl urea Se %Inggg%{)cﬁlm:ﬁt ?hefp(ﬁLan?av ulﬁgalﬁégnt %I}KA %I‘ o Z}h%ﬁceutlc agentis a

pharmaceutical l'y accept e sal'ts at es, ereo
glipizide, ghlphegieoisdese lldlﬂlitogml@@ﬂ(fﬂomﬁzﬂéR 4RI$S*sb1ﬁ%eh§eiﬁ@@éﬁhmléﬁt s, t he

phar Moot | ClyaAYLy Ak oS G0N ANRALITRS GHLAA A0RILw o }Eﬁgrpl%eﬁmaﬂ

sone 5enbodi nts arnmaceltica agent or the SECOI’I ar ITBCEU'[I
agent is ace@@h@yﬂ:&maﬂg solvgfes, and hydrates thereof:
HO
HO,, OH
‘. N/\/

HO

Ol

H

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is a
alpha-glucosidase inhibitor selected from (1S5,25,3R,4S,55)-5-(1,3-dihydroxypropan-2-ylamino)-
15 1-(hydroxymethyl)cyclohexane-1,2,3,4-tetraol (chemical structure shown below) and

pharmaceutically acceptable salts, solvates, and hydrates thereof:

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is
an alpha-glucosidase inhibitor selected from: acarbose, miglitol, and voglibose. In some
20 embodiments, the pharmaceutical agent or the second pharmaceutical agent is acarbose. In some
embodiments, the pharmaceutical agent or the second pharmaceutical agent is miglitol. In some

embodiments, the pharmaceutical agent or the second pharmaceutical agent is voglibose.

Insulin and Insulin Analogues
25 The term “insulin analogue” refers to the naturally occurring human hormone and
insulin receptor ligands (i.e., synthetic insulin analogues). Insulin receptor ligands are

structurally different from the natural human hormone, but have substantially the same activity
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sone enbodi nents, the pharmaceutical agent or the second pharmaceuti cal
agent is tolazam de. In sone enbodi nents, the pharmaceutical agent or the
second phaoreaadbizeal agent is chl orpropam de. In sone echasomoszst he
phar maceut i ¢ad hua@e Msuldd inttdifis SELQNRehi PIOALHBE Luipl s B arfigQilih ahSogk ifeiuat,deprr |

sone enbodi nents, the pharnaceutjcal ent or the second phar ITB.CEUtI cal
10agent is gf%‘ﬂﬁ‘r(ﬁla‘éknolwﬁl %HH@“M%?W@%%NP{{%%‘HM CetirierMangy S8t ior t he

S ﬁcond phar ﬁﬁfiﬁ@l@%Bdl lyﬁg@ﬁﬁbB Lspr@lngrmﬁhﬂi Ivdh@rein 1Hsu$1? MEhueih Qﬂhlﬁﬁ Nhsilin tasfib@rt
phar naceuti c ent or the secon arnmceuti ca aent 1S
SG.T2 i nhi bi ?2@}3 - 1BEHa PP O %fe‘ﬁlrl‘ésﬁg‘b&rc(’f’@?n ‘Z‘S‘(@G_WB‘“ #IHkS Il:ﬁ(g%rlsly%? ong

to the clsass2af-L.oiuigsic Wit Giulid) Rihbicin ihdu@n prRigh hsSad, bad aRdint Asoseakemahi on
of glucose in the kidney. The inhibition by SGT2 inhibitors retard,

di m ni sh, or "§@Herwi se reduce the anount of gl ucose that is reabsor bed and

therefore is elinNpatigglih R ddieddroyig LiboaR CRipaeseiitahé ¥NencERanings afd isSG-T2
i nhibitors include dapagliflozin

((2S, 3R, 4R, 5¥MBRFC 2y PIYRMsAGlezicring gt pppess ﬁ‘[Vf‘bWéﬁkPl"PnW the blood sugar level
20( hydr oxy meb bk weihldedbyel. Orsdiith msf.ﬁ@ maskdie® b Lli Ohlly A8 CohphmyMp@drsheS@bb and
AstraZeneca). renogliflozin

(( 2R, 3S, ﬁ H“%‘é))g 3““9115530{‘%“#@&#6&/9 agjing jsylin qnalgayco BISYinssray i agketed BB NS, 1-
5- et hyl - 1H N&Sfdﬁ;&@hd DAY AW RYid. AV SsparhsRYisaRrod-a)dst Akinp WsulGdmblopat e,

?( g)éo gg ZEK!:S I@I’SI@FQ) gl QISS(FI)IQ }Yv?ag (]tl_?v K)ggdolgfusléllnéff\ls&/eerlluls ?ll’sl is SOClg ﬂr?(gelr Ithfe ltr?lc%el rpame Apidra.

f 1 uor ophenyl )risﬂilhﬂél’ﬂ@[heZs(}()Inalﬂ@éd'd/ﬂabld‘lctf@tlﬁbﬁluph’tﬁ[&gﬂé b s{dmeln@atoaet ibp t et r ahy
dr o- 2H pyran- 253, 4 5 triol, Johnson & Johnson/ M tsubi shi/Tanabe), I1SIS
388626 (an aFARRAE L ‘BPEIDQBWBEI eotide, Isis Pharmaceuticals), sergliflozin
(ethyl (162R, 3S, 4S1HBRBme Snbditheis, lilkel ﬂhylﬁ{aeéﬁﬁc;ﬁaée:ﬁt drdhe second pharmaceutlcal agent is

rCT_]E ta)r(] g)é)r/nbt? EZK?/ %%g?ﬁi%%%é%%&gc@ﬁdf;o% 1%'5'1’{%[1? an2d I%ll) rggéuﬁcalllly%ggegglg le salfs solvates,

((2R, 3S, 45, SE%;cﬁ@ira?es (Hayedr. wwmtdmbbalmﬁm(s Zhe( lﬂmmaﬁi@mb@m vt t)ﬁa kicemhen- 3-

yl oxy)tetrahydro ran-3, 4 tr| Sanof i - Aven 73 (Boehringer
| ngel hei m, é‘%ﬁ%&?ﬁfp t/ ’Efgj%l‘i‘nllli‘eiil&lﬂéﬁ‘a 0%‘39( fed fogyip ilspraﬁ ‘%@ﬁaﬁ Ht ﬁﬂrybn tors
known in theaagptabld m§ @ﬂreate@rmﬁﬁiyﬂﬁrbts sherdohén @Jﬁ&rdme@iufeht@ ahe @@BMcedicaltagent
second pharmaceutic agent % an SAL.T2 i nhibitor sel {ejct ed fromthe

fol | owi iy SGT2* ?eﬁ‘Pﬂ CUlifi] AEHTA R BTN TPACRYF SEEbABIEUELTPE Al vat es,
and hydr at esplida@sc@ically acceptable salts, solvates, and hydrates thereof. In some embodiments, the

I(’ gﬁygf O?R?)ggpf R ?czzsﬁt cgl afgre]!gt%g %eafc(oﬁ St hoxc%ltljtﬁ:gfa}gegt%hfnr} sulin gna or:g g ge?ec}/eg‘%}oml et
((2R, 3S, 4S, 5Rs@if) gldisthe and Iﬁhahis{zdélméyﬁyﬁacéé}ﬁa(b{bshmﬁﬂlmxaﬁbaydryt@ thdreof.

i sopropyl-5-net hyl - 1H pyrazol - 3-yl oxy) t et rahydr o- 2H pyr an- 2- y1) net hyl

car bonat e; et hyl

((2R, 35,4S, SRulbsaytutedt, 5-tri hydroxy-6-(2-(4- nethoxybenzyl)phenoxy)tetrahydro
-2H pyran-2- WO 2012/04 279PCT US2011/ 052478 n%; ar bonat e;

(2R 38, 4S, 5R, 6S) - 200 H/AMO% P! %?r?lﬁ‘)tﬁé"tc%(?{}% éﬂ%l"sl)’f‘ frP’Pi‘IPB‘E)‘H%aﬁC feta

yl oxy) t et r ahydlis @y ghhspiyttiagsignatk, olflﬂsﬁllrpdecretlon via receptors in the cell membranes. Examples

§/I2)Srr2{? hs:?) 5zsloﬁae%‘if%‘yé)ﬁg%gi§§eégllﬂ’ﬁ§’%}‘gg§f’%¥% §bP8’P°§]g’ﬁ’§‘a¥lb4’2H pyran-3, 4, 5-triol

I n sone enbemylme@sultdﬁmhﬁamemmyagmm REtyl-Ne second
phar mace ent LS. a g sulf Iurea elect

t
(2S, 3R, I C?Céﬂ)) %}ﬁ‘?}@ %nzgne(; i]y]ldj: gfpélﬁﬁ;?v “azepan-1-ylcarbamoyl)-
(hydr oxyrret hyllﬁett@weaiw&mmahh@y rcﬁl@rpBo;ﬁnﬁdet(Dia@ine{ec#LeMb@av structure shown

? ﬁ le :*)\évz)f an (Cj]_lp hp?‘ép%ar lé%loﬁ en enesul(%oe & eghgl%lde ?Glugo?rloi{ %;—(?1—8(7\7 _an d hydrates

(cyclohexylcarbamoyl)sulfamoyl)phenethyl)-5-methylpyrazine-2-carboxamide); glibenclamide,
also known as glyburide (Diabeta, Micronase, Glynase, 5-chloro-N-(4-(N-

35 (cyclohexylcarbamoyl)sulfamoyl)phenethyl)-2-methoxybenzamide); glimepiride (Amaryl, 3-
ethyl-4-methyl-N-(4-(N-((1r,4r)-4-methylcyclohexylcarbamoyl)sulfamoyl)phenethyl)-2-oxo-
2,5-dihydro-1H-pyrrole-1-carboxamide); gliclazide (Diamicron, V-
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In sone enbodi nents, the pharmaceutical agent or the second pharmaceuti cal
agent is a 10sul fonylurea selected from ethyl

((2R 3S, A803R208Y278, 4, 5-t ri hydr oxy- 6- (4- (4-i sopr opoxybeRgyA)s2011/052478
1-isopropyl- @rem%/m%bycﬂdmy[&w@dﬂ Bty pyddn 1) ayEnbcAbtnpyul BRmAdy lanaet hyl
carbonate (chem cal structure shown bel ow) and pharnaceutically acceptable
salts, sol vateonylyse Mowpbeatnereof: 15In some enbodi nents, the

p h?r macgu]E i cal aﬁﬁmome ggbgtgmilgg gg@g%mgaﬁ@g ugdncﬁﬂ thé@esd ﬂh?‘gﬁ?ﬁlﬂb&ﬂ gt Whea
sel ected from et tri r ox -(2-(4-

met hoxybenzy Py %ﬁ@%&%ﬁ%ﬁ#@ﬁw 0y, %‘w%ﬁ%ﬂmﬁnmt il gpé%}%a%f%vac%h% cal
structureg ShﬁMﬂm@ﬁh@&M and pharnaceutlcally acceptabl e salts, solvates, and
hydrates thereof: OHQ y''""’ 20l n sone enbodi nent s, t he

phar maceut i cal ag&Ht @i KCB{CWBe@&éﬂ’ﬁ@%ﬁ&?ﬁ%@ﬁ?‘inﬁéw égf%eﬁlfyll?%ﬂaﬁ ’S@LT2

i nhi bi tor setgedxaslidy; gmlodapagividyemhekylcadameylishifazdyDphandyiser gl i fl ozin. In
sone enbodi nents, the pharnmceutical ﬁ ent or the second pharnmaceutica

agent is dapgﬁﬂWWXW§ﬁQ?”eFﬁa@ﬂﬁﬁmgﬁﬂdﬁf &4 e phar maceutical agent or
the second phaihyre@Hckfadrbagsniuliamoy Waemthl B/ 042 QG drbS2080R524 78
remogliflozin. In sonme enbodi nents, the pharmaceutical agent or the second
pharnacé@tlc&F‘gﬁgﬁ? is sergllfI02|n Ast el | as and Kot obul d di scl osed a

series of SGT2 i nhiobcl@bsdimbnts, Me%ﬁia{ab@ﬁazh afiét 8nhe RUdHdi phaidabdutical agent is a
WD2004/ 080990. . Some enbodi nents of the present jnvention |nclude very

SConblnat|on“&@nﬂﬂﬁa8?“ﬁﬁ#¥mb%ﬂ%$ﬂﬁﬁ§m§’péﬁ?@ﬂ”%?&ﬁ?%@ﬁﬁﬁﬂﬂ%@ di's Iosed in

WD2004/ 080990nanek hbRh BEERLnd padrhiicaatphadapabls adlk Solvaed, wal Belrar@nitrdry-dr at es
t her eof . Aventis disclosed a series of SGLT2 inhibitors in
international patent publication W2064fD07517. Some enbodinents of the
present invention include every cogbipatyomgf™>Sore~or nore conpounds

sel ected from conpounds di scl osed P2604/H007517 and 10pharnaceutically
acceptabl e salts, solvates, and fiydrates thereof. One such conpound is

(2R, 3S, 5R, 6S) I ' xy)t
etrahydﬁ? 2prranﬁgknxg&B&M%th¥%%%%ﬁ%a%ngﬂ %ﬁﬁ?%?&@ I%%ﬁ%g %P¥09 IS
sel ect ed fr oml{oRRURSsAGIHRogS)-acetyl-N- (cyclohexylcarbamoyl)benzenesulfonamide (chemlcal

2- (hydr Oxyne%tﬁy)é ok ds@z &Eb&é‘w%h%ﬁ ?Qﬁgéﬁﬁé’ahk’ﬁwe £ s)éfv%é’ )aﬁfﬂfd%ééQﬁeQeO%H pyra

n-3,4,5-trio armaceutically acc pta e sa I 'vat'es,
hydrat es t her eof : 0 /L::j
\‘s”J\
N7 N
ST
)

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is a
20 sulfonylurea selected from N-(azepan-1-ylcarbamoyl)-4-methylbenzenesulfonamide (chemical

structure shown below) and pharmaceutically acceptable salts, solvates, and hydrates thereof:

N
/©/S\N)J\N,N
H H
Me

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is a
sulfonylurea selected from 4-chloro-N-(propylcarbamoyl)benzenesulfonamide (chemical

25 structure shown below) and pharmaceutically acceptable salts, solvates, and hydrates thereof:

N N
cl .
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z ....-- HO ,....;.,"...00H "OH OH 150 Tanabe di scl osed a series of
SG.T2 inhibitors in international patent publication W2005/012326. Sone
enbodi merwe 20f2/mb9opr esent i nvention include every combiPoatiser1.08246he or

more conpounds  selrehedmbsht g MRPhacHcEiisa hases théscVehMRahAdedddd agdndlis a

har maceutical |y acceptabl e salts, solvates, and hydrates thereof. One such
2orrpound is sulfo%ylurea s£ected from N—(i—?N—(cyclohexylcarbamoy?)sul}/amoylt)phenethyl)—g—

20 (1 )2 8,63 R,( ﬁRél 5%@18%%?)@4&%@&%& (umggfhm ﬁfh)é{u}% dhﬁ@g Ba&wﬁelmyi glmhllawubicaﬂy met hyl phe
ny1) - 6- ydr ox t t et rahydr o- ran-3,4,5-triol. In sone

enbodi nent s, a“tcﬁlé‘{‘@ﬁ?}l/‘? S?lﬁﬂf*of“%/dd’ryd’iaé"sélg “@tted from

(2S, 3R 4R, 5S, 6R) - 2- (34(5- (4-f1 uor ophenyl )t hi ophen-2-y hyl ) - 4-
nethylphenyl)-6-(hydroxynethy|)tetrahydro-2k¥§§ a SkE::jtriol, and
pharmaceutically acceptabl e salts,Qsol vat iNhydrates thereof: 25
Boehringer | ngel hei mdisclosed  s&ri Q THinKibitors in

i nternational patent publicat{on 055092877. Sone enbodi nents of the
present invention include onbi nati on of one or nore conpounds
sel ect ed>f r om conpounds di s¢l osed i n W2005/ 092877 and phar maceutical |y

accept abl e sal ts, [50h¥a8sdimassl iRy i8St aEROb: the & nd pharmaceutical agent is a
2012/ 040279PCT/ US2011/ 052478 Chu a(é di scl osed a series of SC§_T22
(i‘tﬂq’r s

i nhi bi tors i trHoAYIREA sGeEAdIOREeP - wiohswyIvpzoms) seemorphasthyl)
enbodi ment s gkihbh®eVaRERMEhc MEMutQR shHeh BUGY)AME blYarGUFRIARY hQBple QRE OF
nore conpounds sel ected from conpounds di scl osed in W2006/ 080421 and

phar maceut i clYArsaddydrabs @l t s, sol vates, and hydrates thereof. 5Lexicon
di scl osed a series of SGAT2 inhibitors in i t%{nétio'. pat ent publication
W)2008/ 109591. Sone enbodi nents of the pr es%& ipve @ i ncl ude every
conmbi nati on of one or nore coppeunds sel ECtHed Nrorycorpounds di scl osed in
WD2008/ 109591 and phar naceut i e Sal t§, sol vates, and hydrates
t hereof. 10Megliti ni des glitinides pronote secretion of insulin
by binding to the pancreati acells in a simlar manner as

sul fonylureas but at an alternative binding site. Exanples of neglitinides
i ncl ude ovo Nordi sk's repagl Phi de (Prandin, -

(S)-2-ethoxy-4-(2 - = 1= (2= (R i din- i - 2z gxoet h
yl ) benzoi ¢ aci d), Iﬁ%ﬁ%gf“?%‘}%‘e t%’gsif’a{’?l ke %'a%%% %@E?%‘%@’ﬁma%m)ﬂg&t i

15i sopr opy| cywdfooriesca rrested horahetid )4+ BethreVA-g-apatiditc aci d), mitiglinide

S)-2-b ofhs 3 hSQl 3 hvdilo Q- /1.
S yD) - & oxb St ERId Aol AR DR S e ot s, 1 he
phar maceut i cedrbggeite (demidaestyesrbiophplormced phasaicenigrally adeeptablaatis. iselvaiésde

sel ect ed 5f rogﬁéﬁg,gra{eglﬂh%gkng meglitinides and pharnmaceutically acceptable
salts, solvates,” and hydrates thereof:

20(8)-2-ethoxy-4-(2-(3-nethy1-1-(2-(piperidbnblxyl) Mebut yl ani no) - 2-

\
NJ\N
\ H

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is a

sulfonylurea selected from N-(hexahydrocyclopentalc]pyrrol-2(1 H)-ylcarbamoyl)-4-
methylbenzenesulfonamide (chemical structure shown below) and pharmaceutically acceptable

20 salts, solvates, and hydrates thereof:
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oxoet hyl ) benzoi c aci d;

(R -2-((1r,4R) - 4-isopropyl cycl ohexanecar boxam do) - 3- phenyl propanoi ¢ aci d;
(S) - 2- bernyPoAUBIR, 7aS) - 1H-i soi ndol - 2( 3H, 3aH, 4H, 5H, 6H, PCIHUR2011/052478

aH) - Kl) -4- oxgbuth al]@oﬁle@ﬁlb&iirlnbrﬂsﬁl&@_alﬂfﬁb@ﬁzSEﬂﬁgﬁnSQr thr@ caphaBGedkit 4 atentgant
or the secon armaceutical agent |s _

(S)-2-et hoxy§‘ﬂ-°(152‘9r(e%§ﬁi?§feﬁﬁrfmltﬁ? %—“?Yﬂnéé‘r‘lfoﬂ‘ﬂ’fief@ PP HERGT I rERENE 215- oxoet
hyl) benzoi ¢ agidks(maepiaeld hsileot Slipifiee, SMOWirideiraw)ibeR nRa B e dinb&hihs,
acceptabl e salts, solvates, and hydr algles theragof o _ In sone
enbodi ment s, DERBATPAEMH 8870 T S5 Phamagehical peeBt Y AT HEC BLMEal  agent i s
a 30sul f gnyl b'rh&@irﬁéﬂtﬁﬁfe@ﬂarﬁlﬁ@ﬁlical agent or the second pharmaceutical agent is acetohexamide. In

(R -2-((1r,4R) - 4-i sopropyl cycl ohexanecar boxam do) - 3- phenyl propanoi c acid
(cheni cal st FRaPedigBRA bIBNICCUITa! 38R CREE 8PP ERIACEE g am isdoentice

sol vat es, angh fydeabesmtMeiRPharmacdutical agent or thdlseSEHphaRROGER Bf S ist he

phar maceuti cal agent or the second pharnmaceutical agent is a sul fony|urea
selected fr Oﬁqlomropamde. In some embodiments, the pharmaceutical agent or the second pharmaceutical

(S) - 2- benzy 1add( i3 akpiZiad)n sbinkel cBBbMdRhE ((&hhamicditchHg&idorthk dablid phlimade@xgbut a
noi ¢ acid (chem cal structure shown bel ow) and S(E)hal‘ maceuti cal |y acceptabl e
salts, SOl vaf&atis gygulrainspug cpbpsagfs, the phagmaceutical pgenqs the seeddi nent s, t he

ph?r macgu]E [ C@lﬁan%@ﬁ?ﬁcla{)d’geﬁthﬁglmlﬁﬂﬁz mbgﬁaaﬁmtﬂl&lla_l th_agﬁd%ﬁladeﬁtic'zill @gdddr ktieni de
selected fromthe follow ng neglitinides: repaglinide, nateglinide,
mtiglinide, Se&ﬂ%ﬁﬁ?ﬁ’éﬁ‘aﬁfé’é‘éﬂtﬁg‘é‘églgycﬁ%‘%pt abl e salts, solvates, and hydrates
thereof. In sone enbodi nents, the 1Opharnmaceutical agent or the second
phar maceut i cgl agent, is a neglitinide selected fromrepaglinide and

phar maceut i caPly24URIKSbl e salts, solvates, and hydrates thereof. In some

enbodi ne;lt s, the phailiBRietein@MpodgGenNSGoT2ilabiseclshephme CRGRMUIgalvhREENt 1S
a neglitinide @(latltect ed from naéﬁglreié i de, ang%l har maceuti cal.l y acce ];tabl e

salts, sol vate®it BEpfolRipaden FOrPUOeR © Seirgldithst deighition by
phar maceut i c8GLAYRMAILItER rdtiie, GRBGACrphafBcedlct dalamd@e it glusosathhbiiRgbdotteni de

selected frommtiglinide and pharnmaceutically accept abl | ts,.sol vates,
and hydr at esa‘%ﬂl%‘?r@% 18 ﬂ*ﬁ“ﬁ?ﬁdﬁ“&l?ed’é‘&f)&‘?% relpﬁ‘?sﬁﬁz/‘%tﬁe&i‘ S&ﬁé‘?iﬂép@r‘?&“ﬁo t he
cl ass of dr ugslua®dHagorpmni2s, 3RS, 6&S-2 TZBoro Bh@sthod Psbhudphast)-dy bi nding to

the nuel ar (e RO RO TR R L £1 2 YR M VG hnd SSeRL O R
remogliflozin (ethyl ((2R,3S5,4S,5R,65)-3,4,5-trihydroxy-6-(4-(4-isopropoxybenzyl)-1-isopropyl-
5-methyl-1H-pyrazol-3-yloxy)tetrahydro-2H-pyran-2-yl)methyl carbonate, GlaxoSmithKline),
ASP1941 (Kotobuki/Astellas), canagliflozin ((25,3R.4R,5S5,6R)-2-(3-((5-(4-
fluorophenyl)thiophen-2-yl)methyl)-4-methylphenyl)-6-(hydroxymethyl)tetrahydro-2 H-pyran-

25 3,4,5-triol, Johnson & Johnson/Mitsubishi/Tanabe), ISIS 388626 (an antisense oligonucleotide,
Isis Pharmaceuticals), sergliflozin (ethyl ((2R,35,45,5R,65)-3,4,5-trihydroxy-6-(2-(4-
methoxybenzyl)phenoxy)tetrahydro-2 H-pyran-2-yl)methyl carbonate, GlaxoSmithKline),
AVE2268 ((2R,35,45,5R,65)-2-(hydroxymethyl)-6-(2-(4-methoxybenzyl)thiophen-3-
yloxy)tetrahydro-2H-pyran-3,4,5-triol, Sanofi-Aventis), BI10773 (Boehringer Ingelheim),

30 (CSG453 (Chugai/Roche), .X4211 (Lexicon), and SGLLT2 inhibitors known in the art.

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is
an SGLT2 inhibitor selected from the following SGILT2 inhibitors and pharmaceutically
acceptable salts, solvates, and hydrates thereof:

(28,3R.,4R,55,6R)-2-(4-chloro-3-(4-ethoxybenzyl)phenyl)-6-(hydroxymethyl)tetrahydro-

35 2H-pyran-3,4,5-triol; ethyl ((2R,35,4S,5R,65)-3,4,5-trihydroxy-6-(4-(4-isopropoxybenzyl)-1-
isopropyl-5-methyl-1H-pyrazol-3-yloxy)tetrahydro-2 H-pyran-2-yl)methyl carbonate; ethyl
((2R,35.45,5R,65)-3,4,5-trihydroxy-6-(2-(4-methoxybenzyl)phenoxy)tetrahydro-2 H-pyran-2-
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(PPAR7) activate transcription of a nunber of specific genes leading to a
decrease in insulin resistance. Exanples of thiazolidinedi ones include
rosi gl i t aworze12(0dvaadi a, 5- (4-(2- PCT/US2011/052478

(met hyl (pyri diyfctBylyhibashid) DRI PORIASE DN dr xR ind@ol) odD ne nindx be 3 Shiophen-3-

pi oglitazone %Actos 5-%%-§2- - _

(5- et hyl pyri dPRVSIPIE HERYTERAAIPY RSafoth W Ha243 404+ Shayerheny biiophstone
(Rezul'in, 5-{¢¥Bméthfy-4-methylphenyl)-6- (hydroxymethyl)tetrahydro -2H- pyran—3,4 5-triol.

25hydroxy 2,5,7,8-tetraneth Ichro nethox benzyl )t hi azol i di ne-2, 4-d
ione), ri vogl i tazB‘ermES‘r‘:{E? %{‘(ﬂ%s r‘ité@t 65?&?‘5 “ﬁaétaFﬁPio ! é’%‘éfﬂaﬁ‘?“&&aié‘genéma
y1) met hoxy) bangyuinitchiaaalirdnnes2r 4R3I 6RE)-(4- élﬂ@bBt(a?eﬂﬂﬁﬂﬁnzlyﬂ)pﬁe(ngd') 6-

met hyl cycl ohexyl ) met hoxy) benzyl ) t hi azol i di ne-2, 4- di one)

t hi azol i di neHWBHEXKRORA Y e HhE PYFn- 4%@%@%%@%@@*)%‘3@2@?@6‘5&478 In

sone enbodi NBirBacetit@lphacatedls, calatagafithydfaet iRres£CcoONd phar naceuti cal
agent is a thiazolidinedione selected fromthe follow ng thiazolidinedi ones

and pharnmaceutically acceptable salts, solvates, -4 hydr at es t hereof:
5-(4-(2-(met hyl (pyridin-2-yl)am no) et hoxy) benzyl }xt hjqazol i di ne- 2, 4- di one;
5-(4-(2-(5- 5ethyl pyridin-2-yl)ethoxy)benzyl)t® azplidi ne-2, 4-di one;
5-(4-((6-nmet hoxy-1H N 6
benzo[ d] i m dazol - 2-yl ) net hoxy) benz oinr-2,ﬁidione; 5-(4-((1-

met hyl cycl ohexyl ) net hoxy) benz ) dh b we<2, 494 one. In some
enbodi nents, the pharnmaceutical agent or the second pharnmaceutical agent is
5- (4- (2- (et hyl ( pyrdodie nmﬁe@imylamthmb)aamgwyiydjegmybr)thhsieamﬂphatimaeeuﬁpaaagﬁnoiae
(chem c I stry re 1 al | tab e.sa

sol vat e? and’ ﬁon bip s erroé“oe?hy?g&ﬁgg %EQE FOSES: ynﬁyﬁmx SRS S RaRpLsY!
phar maceut i cahsoa;lg)eyitS -oethylhigd- p}&@z@ha -yphignemmbglio-2Hglyraageylimdtlgyl carbonate
5-(4-(2-(5-¢e |.p d|n 2 X enz azol |on nlca
structure sh(ﬁ% Céha mms%Xw% HQ ﬁg%¥Pngi€§% a%kgﬁgh(#gl *50! vgr and
hydr at es t hethesbf: 0 NS 4 NH n1150 In sone enbodi nents, the
pharmaceutical agent or the second pharmaceutd agent is
5-(4-((6-hydroxy-2,5, 7, 8- tetranethV@chr%ﬂa £§9nethoxy)benzyl)thiazolidin
e- 2, 4-di one (chenlcal structure sho nd pharmaceutically
acceptable salts, solvates, and Hyd t% thereof 20

O@\O
N Me )\

N

N

15 In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is a

sulfonylurea selected from ethyl ((2R,35,45,5R,65)-3,4,5-trihydroxy-6-(2-(4-

%he

methoxybenzyl)phenoxy)tetrahydro-2 H-pyran-2-yl)methyl carbonate (chemical structure shown

below) and pharmaceutically acceptable salts, solvates, and hydrates thereof:

MeO O
OH

20 In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is
an SGLT2 inhibitor selected from: dapagliflozin, remogliflozin, and sergliflozin. In some
embodiments, the pharmaceutical agent or the second pharmaceutical agent is dapagliflozin. In

some embodiments, the pharmaceutical agent or the second pharmaceutical agent is
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In sone enbodi nents, the pharmaceutical agent or the second pharmaceuti cal
agent is

5- (4- (( 6-wetzhmoperonmet hy1- 1H benzo[ d] i mi dazol - 2- y1) net hexy)usenapbdrhi azol i d
i ne-2, 4- di ongen{ogh@Mirt & sofifelet®bdimen(s iRvphaiel ik alapsehe phas sReRphuGakduical
acceptable salts, solvates, and hydrates thereof: In sone

enbodi nent s, a?ﬁgsﬁﬁaﬁﬁﬁ@eutlcal agent or the second pharnmaceutical agent is
5-(4-((1- me:1 hyl C%Q}st@lﬁ@&ﬁ& kmﬁb&l@lﬁﬂ&lb@ﬂ;y&r?ﬁﬁ bf $z1013 1dhlgf|30r21n41|1tgﬂn@tﬂﬁlall([fa&ﬂm cal g
structure s omn el Q rmaceuti ca ceptabl e salts, solvates, an
hydrat es t heP&difation W620%4%88996r§q§8r?€1b8§‘%6‘¥ ﬁgtﬁ? Blgset“h‘é‘“ﬁﬂﬁ‘? edutieral agent
or the sagcongori@itidReeHe o€ Rbrea@@PdunliSseiecichif@mbom@buracd lieneses &l Wobesh/Jsnen
rosiglitazone and pharnmaceutically ac tabl e salts, solvates, and hydrates
thereof. In §6H%mgﬁﬁﬂﬂ?ﬂ%ﬁ?§?mPﬁéﬂﬁh%WﬁEEéﬂ?P&EWﬁﬁﬁgﬁf or the second

phar maceut i cal ag@Réntis Sis@odehaaank bdsGE BRBIt&e naskadidnanmdat aolitdiegone and
pharnaceutlcalL%mloacceptable salts, solvates, and hydrates thereof. In

sone enmbodi mEtS0+Phe %ﬁafnﬁﬁ@é%ﬂ“in@&? Ofatb%lﬁ?SeBtrm‘feI‘ﬂé%l@%‘BﬁchFVﬁfMPlﬁﬁle@tﬂhOéal
agent is a tBﬁeﬁi%dr&édﬂ@)dh&l@@el&ﬁéd&“ﬁdne&bnfpb@ﬁﬂsH[s@]géddhlamm#ﬂﬂﬁ17 and

pharmaceutical | y acceptabl e sol vat es, and rates thereof, In sone
enbodi mefit s, Plﬁﬁ‘\éacﬁﬁ%ﬁaﬁ%céﬁﬂt?b al? t%é%‘ﬁ%te ?ndthﬁéra?é%ﬁag PREFHEEEURTCAIS agent s

a thi azg: i di (nlgﬂ;lasmeszelaﬂb g@ﬁ;@ebxfyiéleﬂmgm(gm m%%&%e?z@znfﬂnd@h@f mﬁey;tei@@ldwzﬂ
acceptabl e salts, solvates, an rates reof . In sone

he bhar maceatiea Sguntn i CHEhTmibe it B GT EaHCGERT |4 R AS SR b

t hi azol i di nedi(giexsat@gl-8d2{4-98ihcyBtidyBaapaeBRdlopNataRaRILI -palah-B.4ECE6Rt abl e
salts, solvates, and h ates Gereof Antl-gn?bet c Peptide Anal ogues
20Ant|-d|abe?WHﬂB%%??ﬂﬁa ﬁﬁ?@@h S5y oyl and Bydry erf)‘?formte secretion of
insulin by acting as an incretin mnetic, such asgH GLP-1 and G P. Exanpl es
of an anti-di abetic peptide anal og include, exenatide, liraglutide,

taspogl utide, and anti-diabetic peptides=anal g Oknow in the art. In sone
enbodi nents, the pharmaceutical agent & tihe $ecgnd pharmaceutical agent is
25an anti - di abetic pepti de anal ogue sel eFf et m“oexenatide; |iraglutide;
and taspoglutide. In sone enbodi ner he pharomceutical agent or the
second pharnaceutical agent is ® de. In sonme enbodi nents, the

phar naceldti cal agent or the second pharnmaceutical agent is liraglutide. In
sone e”bOd'”Ents,T&Bﬁe&&%&@@&@y&é&ﬁkﬂﬁgﬁﬂhmﬁﬁs&h&mﬁﬁﬁﬁaqmﬁﬂﬂﬁﬁﬂﬁﬁ&{'Ca
agent is tas&ﬂg@ytlde WO 2012/ 040279PCT/ US2011/ 052478 I n sone

enmbodi ment s OyREPAacete icthrdingune! thy pressat iswabeidingidravaig sambigaionggent i s
L- hi st dyl gl ygydrnlor et RRELEL T dontddbRRMKL b RYI088/81D8bs et hr eonyl - L-
seryl-L-a-aspartyl-L-|eucyl-L-seryl-L-Iysyl-L-glutam nyl-L-nethionyl-L-a-dgl
ut any| - L- a- gPharatrppieluacgfrittiigplts poluttesnind-ydspier frecepl Qngpieprconpqugdiésy| - L- phen
yl al anylyol- i saleugyds: é-(@(Mt(mbrobhenyﬁtmophen 2- l)methyl) ~“+-methylphenyl)-6-
trypt ophyl - L-1 eucyl - L- | - L- aspar agi ny ? pr ol seryl -L-se
ryl gl ycyl - L- QYQWYIE@WW yd{@ﬁﬁmygan SE2 %Frzﬂ? P sonke %’@Oﬁlﬁ}fﬁﬁsdée §¥LEZ inhibitor is
exenati de) a&ﬂx&h%bﬁﬁ@?@kﬂﬁ%b%%)@Qﬁﬁﬂkﬁﬁhﬁoﬁﬁhﬁﬁmoﬁﬁh%%E%%ﬂwﬁﬂﬂ hydr at es

t her eof . In sonme embodi nents, E har maceut i cal a%Fnt or the second
phar nmaceut i Cglptha]@bemyl)I6S(hydroxymethyl)tetrahydro H-pyran-3,4,5-triol, and pharmaceutically

L-hi stidyl - La@lamid saks, 0190htd aHyalae Werdor:t hr eonyl - L- phenyl al anyl - L-t hr eonyl
-L-seryl -L-a-

lO0aspartyl -L-valyl -L-seryl -L-seryl-L-tyrosyl-L- Ieue?ﬁ L-a- gl utanyl gl ycyl - L-

gl ut am nyl - L- al anyl -
mq

Boehringer Ingelheim disclosed a series of SGLT2 inhibitors in international patent

25

publication W02005/092877. Some embodiments of the present invention include every
combination of one or more compounds selected from compounds disclosed in W02005/092877

and pharmaceutically acceptable salts, solvates, and hydrates thereof.
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L- al anyl - N64N- ( 1- oxohexadecyl) - L- a- gl utanyl] - L-1ysyl -L-a-gl utanyl -L-phenyl a
| anyl - L-i sol eucyl -L-al anyl -L-trypt ophyl -L-I| eucyl -L-val yl -L-argi nyl gl ycyl -L-
ar gi nyl - gvgeorea4(017vr agl uti de) and pharnmaceuti cal | y accepCahiseoismb143s

sol vates, and hydcaiQsditd@t@dEericd 6 TR iATREH iHBRESatichdl aPhPuPREE | cal

agent or the_secaon har maceuti cal agent is | . o

15H2N- Hi s- 2- ?%9%9@?/ 8%9‘3?@619 @“b‘?dfﬁ?rlt??%féhelﬂFS-eS‘éPYeﬂg‘ﬁl iepdegypry §8‘i‘“—’f?§tl’°-nl93u- d u-
A y- A n- Al a- of @nloyScdapdufl eclddi@r fAindcohipPuhd UisMakedliy Sr(20080dimb t Mda- Ar g- CONH2
(taspogl utide) and pharnmaceuti cal | acc%ﬁtagle saltg, sol vates, and
hydrat es t hePEOPACCHRRY AGERH S 128% STWARo LR IBI5F BE°bf the present invention

rel ates ts0 radi ol pbetRdlicRIPIAUBES PEGLN2inBHasE M intem4BHtal Paler: Palicad| d be
useful not ong¥¥;n radi o-i magi ng but also in assays, both in vitro and in

d .
vivo, for |od% 9%3/%%958}1&0&"651%‘{3?‘8‘&?9%6 UegpRgsral ip B i3rludg qyeryceupigation g es,
i ncl udi ng hupgbraiee ddafpoldie Bébdiad g ERIRLLAs HecIBRIIeE WO200810®)5DY arddnhi bi ti on

bi ndi ng of a radiol abel ed conpound., It is a further _ object of this
i nvention t oPHEVCHIF AR IErPRsBERAY splleptnshydelesiferegt whi ch conpri se 25such
radi ol abel ed conpounds. The present disclosure includes all isotopes

of atonms occurring. in the present conpounds, internediates, salts and
crystal 1Pne MselT8¢Ser eof . | sot opes incl ude those atoms having the sane
atom ¢ nunber but TR hi@itiaiaks FrBiHSe BB 5f infIlia baSRARE t®he biRrepliER@Nells in a

conpounds, ' | MR s R Bns b S g Se HinaTRe s e R e aR i 1 s
repl aced wi tfhchbe Bb@ WAk (@pidiaids arendat, oSy2cetvagaan-(butet3l-did-fpeseainm-1mas s
et ura 1y abUART Shrop - StHah Hep R AT et S 1 Mg pr esent
g 0 ][r})ound& [ mb@bm@kh ' @h@&nec&@ﬁiaﬁﬁd@ﬁ%@ﬁﬂ@bﬁnbicl’zleidf, gﬁtﬁ@intdheaswfbenz\yd-n-ﬂ a
ifferent atomthat i s not e mMmst natura ndant i sotqpe,. such as 2H
or 3H (repl a&?’arfbh%ﬁ)l?‘@Fnd‘”‘éoﬁ'éé’fl"‘grﬂﬁé{yflﬁé%)'gggﬁégbf?@?l.c aﬁggé?f]otﬁ‘f)lélﬁ’nd
wherein such a repl a6eRRBbdifNags, idkBirnpbagieal lagent MHPRLyhdpRiRfat&dcd agasishel ng
R R/ N R R e U R o A
acconpl i shedsdrsdtddganamydr@dethekofa vari ety of different WO
2012/ 040279PCT/ US2011/ 05247 nt heti c methods know to those of ordinary
Ski 11 0t he art BN RSy IArS FERE 7 Ehet Cda RN BB EOSAd ng. ¢ he
synt heti c nmetheas!)edhcbiavad; (RP2-a 1 F eageRdSopyasdielkxhiecaomtutdo)SLyhbnylpropanoic

S0t opes of GG HeT G BN (hotioa ey S P i - brBpE of
carbon incluged"C 13C, and 14C. |sotopes of nitrogen 5include 13N and 15N.

| sot opes of oxygen include 150, 170, and 18C. An jsotope of fluorine .
i ncl udes 18F. An F?B%B@gﬁc}lmﬁ?ﬁﬂ?rp PEF e 28880r ¢ %SGF%fg‘tPBHémﬁ?““&% P& e

)OSR s S LA ki i ek acden o vOS
, - | | u .
present i nve%?%alismﬁﬂaé@wé‘&?%&% e Igﬁgi}acﬁlﬁ‘(?apyﬁ?epﬁ%l%gl“p?Oé‘ﬁéFFead‘Qg%‘ﬁfﬁtﬁb

synt hesi s, ptefeor-mul ati on, and the |ike, and pharmaceutical conpositions,

such as, those
o 2 QT
: N /\\
U °
N

O

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is a
30 sulfonylurea selected from (R)-2-((1r,4R)-4-isopropylcyclohexanecarboxamido)-3-
phenylpropanoic acid (chemical structure shown below) and pharmaceutically acceptable salts,

solvates, and hydrates thereof:
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10prepared with the intent of using in a mammal for the treatnent of one or
nore of the disorders described herein, conprising one or nore of the
present cwopolmdsz79i nt er medi ates, salts, and crystalli necrarsasi1osareof ,
wherein the naturally occurring dibution of the isotopes in the

conposition is perturbed. Another pect of the present invention includes
conposi tions and pharnaceutical cowposjtions conprising conpounds as
descri bed herein wherein the conmpgond \ 15 s _enriched at one or nore
positions with an isotope other thanth atural |y abundant i sotope.
Met hods are readily avail able to neagure su -s50l-ope perturbations or
enri chnents, such as, nass spectronetry, and for|isotopes that are

radi o-i sot opes additional nethods are avail abl e, such as, radio-detectors

used in connecti om Wik RmbRlifeQs, u@@ha@a&mw abhObiQRd Gabddyphhaheduaech agmprunds
of the present _invention are useful in nﬁ@ynd 20and/ or substrate tissue

dlstrlbut|on“ﬁ@@ﬂ??a“Wﬁ“@éﬁﬁ“éﬁ%@ﬁﬂﬁbﬁﬁé P HdioKekl i de 3H and/or 14C

i sotopes arexusehHl4H 5H5HG$Ie7aH§ qutuaﬁoblﬂhbmelﬁ (cleiRst dufubiaie@Rowd bdlowheayi er
i sot opes such as deuterium ( may afford certain therapeutic

advantagés r@@ﬁ@??ﬁﬁ”ﬂ¥6ﬁ?@?%ﬁ?@?Sﬁ&?ﬁbﬁpﬁgmgFégFWPfy (e.g., increased in
vivo half-life or reduced dosage requirenents) and hence may be preferred
in sone circunstances. Isotoplcallykjabeled poppounds of the present
invention can generally be 25preparg procedur es anal ogous to
t hose di scl osed in the Draw ngs A by substituting an
isotopically | abel ed reagent for “&no -|sdxop|c y | abel ed reagent. O her
synt heti c net hods that are useful are discussed infra. Moreover, it should

be understood t haj, gl e{?lfa%&lﬁlgnt@tﬂ% arnf2l u‘?@eﬁ'Q% &tlod e §e@&d%%%89&ﬂ§a19%en”§%

invention can be either the npst conmonly octurring isotope of such atomns

or a scar cer meglilingleisdetieieono e hellnwarti roceditinides: iepetliople. natcglini@y mitkadinide. avdt hods

for i ncor por gl 00 oLAdii Pad-SRIRLERs, sOVROLAIANHG S HROE RIS nRTGraRREAS AR € to

conpounds ofﬁ%ﬁ inven acﬁgandﬁa%é &e?flgﬁgwnw?n the art. %hese gynthetlc

met hods, 10f or peaxamsiiecal 4gﬁm@r He sedonghphagmadeticplagerivyed meghftinide pel¢atashfiont o t ar get

mol ecul es, dc3hd 1l bl alCON At dr HRRAUEILR0 W e TrT L1 um

Gas: This pr o?e%%lr e no Cf/utiflaey C gepktﬁ ghaépec?%‘t%éc n35§%gl;év§ht y pro ucts and

requi res hal ogessands. wphﬁ@a‘teumﬂ eg¢nipr dhesL el pharmygoutical agent is a meglitinide

2012/ 040279P§[«4¢Q§%Q)Ma%§ﬁrﬂ&§and harmacéﬁtlcalﬁ?ql‘:’c% fan@ séﬂstsjalvggglai‘f(ml J&hﬁ(gédf.de

[3H : This procedure 1srather |nexpenS|ve and requires precursors

cont ai ni ng r Bokgeklseodinpris. ithsrphhrngeentipa agane or thasscadndehgreiaseutikad pgameis a

| act ones, es}n@%_l?tm‘?d@@el@:&&i flr(gnkﬁ]m linide and pha&lacgﬁgﬁgucge:éo\ﬂde sgtsl—éotl\mteg I’Qn@d um num

Hydri de ESFﬂ: hi s procedure oé%ers products at ‘5al nost theoretical

speci fi c act hxdratpsgBereqft  al so requires precursors containing reducible

functional groups such as al dehydes, ketones, |actones, esters and the

i ke. D. Tritium Gas Exposure Labeling: This procedure involves

exposi ng pr edbiagdidinediomesii ni ng exchangeabl e protons to tritiumgas in the

presence of a sul ﬁ'ﬂlgio@idﬁ%lgﬂex §élong tot e clasgof opey (I:O?I{nllé?l HWhYs %{:ﬁ'}wse

lodide [3H: This procedure is usually enplo to 10pr pare 0O-net

N- et hy120( 3Hyirugy asgibickigdihg tortheiclcpreenpior B@@XIW melderatos aqtigatpgd tehenfnrghrmna

specific act ¥13{jAtFX/ %ﬁ;ﬁé( lraﬂsgﬂitlgﬁ of é’la}fl!)mbe;rg'l’ er%t gl:ﬂgs léa{alr%qg‘f?ﬁ@re_a@é iIn%hII or

hi gher specific activity, s for exa about 70-90 G/ mol.

Synt heti c metave@scef branipis of f;htﬂﬁ@tdlwgloa@tlnmqeyoslléwp@ @fvamdps 3-(4-(d-0 t ar get
(F)yrldm -2- yl)lglmmo tho! az, e2 0 1i e( 5-(4-(2-

mol ecul es i nguele R0 BRCITY Gy ol K of 5 318D AbLS

procedure transfo am n€ or-a 15heteroary mne 1 nto dlazonlum
sal t, such a®&-dhdpyaon-vhstheybarlyldiaplahieeb4-dang). ta@ﬁhtazone (Rezulin, 5- (4 ((6-

25 hydroxy-2,5,7,8-tetramethylchroman-2-yl)methoxy)benzyl)thiazolidine-2,4-dione),

rivoglitazone (5-(4-((6-methoxy-1-methyl-1H-benzo[d]imidazol-2-
yl)methoxy)benzyl)thiazolidine-2,4-dione), ciglitazone(5-(4-((1-
methylcyclohexyl)methoxy)benzyl)thiazolidine-2,4-dione), and thiazolidinediones known in the

art.
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subsequently to 1251 | abel ed conmpound usi ng Nal251. A representative
procedure was reported by Zhu, GD. and co-workers in J. Og. Chem, 2002,
67, 943- M6.2012/040279 B. Otho 125l odi nati on of phenol CTNs2EI1psCRdUr €
al | ows L OL the i nﬁmoperealbb@melgi, tlﬂe%)'ﬁirngt:eu'ftib@ a@dnt aﬁhﬁ@;&%ﬂdiphgkgggeuacaplag@ois ads
reported by . and co-workers in J. Labelle

Radi opharm , 1@919(1111%?“ sshisted gophe followineg ﬂt‘fzoh‘fglﬁ}‘fdloé’ﬁﬁa%‘é’g%f%%?%aﬂﬁr oni de
exchange mﬁtmx@aaﬂegmh@&yma;moﬂnhﬁmgeﬁebﬁlIy a two step process The first

step is the conversr n or . heter brom de to the

cor respondi ng <11 4t eyttt Pyt b Feumama et on Rl 2 e €2y 2
reactionsfi. ahylﬁﬁ{dﬁhw))&hombehi}n)eugbh@ﬂe ,arryﬁoners aatenedsyt1A1 thium in the
presence of a tri-alkyltinhalide or hexaal kylditin g

25( CH3) 3SnSnPedyiEpid a?@l P&&“&g‘@ﬁpg‘ffizvléth‘ﬁ%@é’&&r”edl%"s r(”eg%rted by Le Bas,
M-D. and conwmykeﬂ@wkﬁﬁ&mxkem@bbgdmgaﬁma,zﬁa@h@pharn1 2001, 44, S280- S282.
A radi ol abel ed GPR119 recept or npound of Formula ( can be used in a
screeni ng assay tB“PH@ﬁ@PWﬁW@W%Nﬁ&P@“@&Wﬁ&Hﬁ&?tmﬂheﬁ@ﬁ@ﬂ?ﬁ“ﬁ@?ﬁﬁlaamh@mdy

?ynt hesi zgdI §4(4- (zd@r&ny}j(pﬁqhugwg@fumd)elghrox?benzymﬁrdaz&llemgofmgdneqa&nmh ﬁleaiulclﬁt edI

or its ability to re i ndi ng. of the 30radi ol abel ed Conpound of Formul a

(T8) to R crrrhe bPlews grharmeeardlygry b Ra A Ry P el o mmound £ o

conpete with the radi ol abel ed ound of Formula (la) for the binding to a

GPR119 receptor directly corr hat sto kfs binding gffinity. Certain
ertain GPR119

| abel ed conmpounds of the prese &~ I mentd o d
receptors. In one enmbodi nent the | akel ed dy y an 1 C50 | ess than

about 500 p M In one 35 enbodinent the Iaoeled cQnmpound has an 1 C50 | ess
t han about 100 p M In one enbodi nent the | abel ed ébnpound has an | C50 | ess
EEZE :Bgﬂ: i‘o P Nh]I some em 0 m; 9 th%?ﬁ%t H%llo]e%ulc%e eg tﬁe srTBon% %ﬁrmaceu?lcall &9619 Iess

n ore e npound
VO 2012/040239PCH@Ungxmﬂﬁﬁaﬂ}ﬁmkhaauabmu&dﬁmm:mﬂatmdmh@meﬂanhod¢nemh the

| abel ed comppyn oW angghzﬁmacecpca l&g%%]?tgb anatltgaollillgt S(jU]%dllBl% l e ne embodi ment

t he | abel ed conpoun ess O her
uses of the disclosed receptors and nethods w | | bec@ne apparent to those
skilled in the art based upon eV|@ of this disclosure. 5
EXAMPLES The conpounds of |he |nven .nd &Hr synt heses are
further illustrated by the foltow g exanple (ol | owi ng exanples are
provi dedsto further define the invention mnthout héMever limting the

invention to the artlcu s of these exa | es, B co unds 10descr] bed
hor a1 . supra. and T SHbAREe e H RO QT oA RO Er S S 1

Aut oNom 20005-(£86 Ghanly- a,wlSLtlteﬂfaane\lgrrcslmmrhnaﬁ)lﬂathdda;«)baﬁymemcﬁw A -tioge Ver sij on
9.0.7. In certain instances literature nanes and/ or n_names use
and it is un&b?@?ﬂé&“‘i“ﬁ&? %“H‘é@&wﬁé RSP Y HE EREY Sri?ggo S%‘ﬁﬁteﬁriﬂé@gy‘g‘&tﬁ | ed
in the art. MBeebon nucl ear magnetic resonance (1H NVR) spectra were
recorded on a Bruker 15Avance-400 equi pped with a QNP (Quad Nucl eus Probe)
or a BBl (Broad Band I nverse) and z- gradient. Chem gal shifts are given in
parts per mllion (ppm wth thenmeS|duaI S i | used as reference.

NMR abbrevi ations are used agef ol . = | et § = doubl et, dd =
doubl et of doubl ets, ddd doub oou@let of doag%ets, dt = doubl et of
triplets, t = triplet Bp S doublets, tt triplet of triplets,
g = quartet, m= nultlplet S

broad singlet, brd = broad 20doubl et, brt
= broad 2riplet, brq = broad quaM%t. :

In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is
5-(4-((6-methoxy-1-methyl-1H-benzo[d]imidazol-2-yl)methoxy)benzyl)thiazolidine-2,4-dione
(chemical structure shown below) and pharmaceutically acceptable salts, solvates, and hydrates

thereof:
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M crowave irradiations were carried out using a Smith Synthesizer imor an
Emys OptimzerTM (Bi otage). Thin-layer chromatography (TLC) was perforned
on silicawgeb128@07254 (Merck), preparatory thin-layer chrconstagnsang (prep
TLC) was preforned on PK6F silica gel 60 A1 mmplates (Watman) and col um
chr omat ogr aphy was carried out on a silica g olL4m usi ng Ki esel gel 60,
0. 063-0.200 nmm (Merck). Evaporation was don der \reduiced pressure on a
BUchi rotary evaporator. LCVS B : pur’rﬁg‘ﬁ LC- 10AD VP, Shinadzu
Inc.; HPLC systemcontroller: S A P, “Shi madzu |1 no; UV- Detector:
SPD- 10A VP, Shimadzu Inc: AUY®Ra "V CTC HTS, PAL, Leap Scientific; Mass
spectroneter: APl 150EX wnth Turbo Ton Spray source, 30AB/ MDS Sci ex;
go};f war e: Anal yst Irﬂ-s-zale chKadpb@s, l-lqe]phaﬂﬁfaeéiﬁfzﬁta{i;@ﬂoﬁfle sel((zond pharcrjna(l;eutlcal agefnlt is .
uor opyri pi di ne neck roun ottomfl as
equi pped wi t i gﬂlWé‘?yﬁfé&lah“é“ﬂ)‘in?té‘?x”'?‘??%yrl)élﬁ%ZH l‘ihP‘bgr“ “ds fdemicph SRS s er |
was added 25bMbwP4and @RirbhaREENQXdcIMatlO s sBIRMSd, af D QArads thefeok5 nol ) and
formam de (357 nlL, 8.98 nol). The m xture was heed to about 64 C. To the
reaction m xture was added diethyl 2-fluoronalongte (177 niL, 1.12 nol)
using an addition funnel over 1 WD 2012403%QZ79PCY/ US2011/ 052478 h. The

reaction tenperature was nmaintai ned at sZ . The reaction m xture
was allowed to cool to roomte @ ur@ amd the s®| vent was renopved under
reduced pressure. The residue wag €ooled to 0 C and slowy acidified with

concentrated hydrochloric acid to pH 1-2 resulting in the precipitation of
the product. The prwdnembmhmeﬂti; Itheqxhanhaamm;agdmed tir $ehorglphiroecapgtal agent is a
aqueous 1 N HCl s tio was ..susp

acetonitril ehinafz neldloae sele&teg?rom dros%\{rlIaazo\r}% %n(l? rkrllar(r)r{;lgeﬁlt fa'iflsy accegteagle s::rdts solvates,

5-f 1 uor opyr i mddiydered (15+cof. dnhso@ﬁbmbgdm&nts,lthmaymaasutaallalgg’mbr the enadpi nki sh

solid which was used out furth tiaon. .1HNNVR O d6)
6 Ppm 7.57 (g arlﬁﬁeuthiM%r}l} iSa thﬁgﬁh Ih/g]to e s p10 ifazone an arlgacfuticaﬁ)lvs

ree ne
bot t om fl0ask a@qma@@atﬁs,\wlwtemww:a@s sltereIOf ém s;onm embo(yemnt[s I tbwlannhcmefchlwgent

condenser, char et
Vet hanol ) (10495 LoRgsaT Py St R BERLE TG o 50 BB e,
ni trogen andplveatetidally §4crGiblelwlts, Is@vart%mtdl hydrats ’ieep Idiosteleybodiments, the

2-fl uor onmal opat 2 e usi ng
an add ¢t on PkariRa i B8 dondoionic B8 (TPl RR R CISTbN 1
for 72 15h. ﬂiivrghtaeem‘tam(b phanmgcegiell eacemathe tabis, sdoaest enigydates ttereaﬁd;h ®olevent

was re ed u d T 0 Chy ice
ba b Trs i SR GECHER R RLERI Socn Gt SRR SRPLER 1R iy o i 1 2.
The product hizclijgmalaneslatal famndiglagond drrtl@hadlaceﬁhwllpraadptable vais, snygtagdndv t h
ice cold 1IN atestEee%eqff white solid was suspended in ACN, filtered and
dried (vacuum oveéen 30 C for 16 h to give 5-fluoropyrim dine-4,6-diol
(349.4 g, 2.686 nol, 20160%yield) as a |ight brown-pinkish solid.

5- Fl uor opyri gi - 4. I 106615-61-6, 600 g, 4.613 nol, 62%purity)
was pul veri zea9 s?%e\t/lg? fjit“Pd"l{a?@c%gd in a sintered glass funnel (4 L coarse).

The mat e0i al was @uéﬁ@hd@d)eptrdeanalogues U@bcbtlsl@sl thlattlpmmootf seQreGonif H@Lllit( lac@cti@gld

the materi al S spend I N, f.i ake
was t hen washet m&%{ﬁ r% ?g S&C’rh aﬁ(ﬁm %%ﬁi@% pllerﬁ’é)k na lediagtjﬁe%peptf'%e 318 id was
dri ed (vacuumclodemkenotidy hjaglhtidet GsmighnedSs ancﬂfﬁlftll-dlﬂbﬁmpgﬂptldﬂs dhalezuds 6o in the

(276. 459 g, %ﬂ125 nmol, 74%vyield) as a purple-pinkish solid. 11-1 NVR (400
MHz, DMSO-d6) 6 ppm 7.9 (s, 1H), 12.3 (brs, 2H). Exanple 1.2: Preparation
of 4,6-Di chl oro- SIrfdomglempg(ﬁmmtditlwepharmaceutical agent or the second pharmaceutical agent is

25 an anti-diabetic peptide analogue selected from: exenatide; liraglutide; and taspoglutide. In some
embodiments, the pharmaceutical agent or the second pharmaceutical agent is exenatide. In
some embodiments, the pharmaceutical agent or the second pharmaceutical agent is liraglutide.
In some embodiments, the pharmaceutical agent or the second pharmaceutical agent is

taspoglutide.
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Met hod A 30To a 500 nlL three-neck round-bottom flask contai ning phosphorus
oxychloride (45.3 niL, 487 mmol) was slowy added

5-f | uor opyoi2midisnzzo 4, 6-di ol (20.0 g, 154 nmol) and the PeFAISLIING5248RCt i ON
m ﬁj ure \r/]vais he?t eth 50@15@glb@lm&gs,ftﬁ&qmﬁllﬂﬁlu&uhbﬂgg&ﬁ B thysc@Rl phhr@iaboatiad dagh is |

N, Ndi et yan| ine (4 1 mo over S ringe np an
the reacti onlHisifyEdcYldsegwf at“}yéﬁycﬁlt Llﬁ%e‘t‘i‘ﬂ {jrphﬁlé’lamanyl'r'géhr?oé‘ e ]gf‘xt ure was
cool (edog or ;)@mn&}glmeﬁ@t Efseryﬁndysﬁj'l psgiuyanuaﬁ 12ge@mbniint-e- gﬁlt&(ﬂl}ﬁw gluahlybuope and
ice (4 m.) wth stir er was extracted w t

i ohi or ot naHEmp T slioeg iy rRE LBt A By YRS L1 e dser

wer e washed bioyﬁtbpt@pmbuagug@@ﬁ 16 asharkiGdy1819L 1y @M (p2E O1-1kryl- Ldﬁdrﬁgly@ﬂ&f al&Bgi um
sulfate, and filtered through a WO 2012/040279PCT/ US2011/ 052478 gl ass

fiber paper bPEdubivlf |Lrﬂr?léi]t OoYRTEIG (e SEPRER and AR asE Y drtaRfClf ¥litced

pressure (Nosdreads)antiBy@hethdret: di chl oro-5-fl uoropyrimdine (13 g, 78 mol ,
50.6% vyield) as an anber oil. 1H NVR (400 MHz, CDC13) 6é1%m862 s, 1H)
Met hod B 5To a 2 [N PRIEEborliRgy ﬂ“r"dl!?ﬁfé“aﬁ‘ﬁ‘t“%ﬁ%ffnf 9dhe %?B‘Pﬂd ATRgeutical ugent is

5-f 1l uor opyri mingktiag=14almyeH Od-gl0 @91 hRYI- ]g-thr%ngzﬁﬁ-pm?ﬂybalaﬂ@li aﬁlaﬁgll merqupm

tenperature sl ow hosphor chl ori de

SO I b TR e A B st (A T M A

very sl O\éVl ]y u&gﬂ% N@[Mdld(bﬁoh@@defcl},lnmﬁ& gl(laxf@t herysy19)-o-archntyne - phe@@ztm@nul/vaz
conti nue or at he reactl n m xtur \NaS cool e to
room t enper atSB]F‘écyélHd‘k’é‘VloImAWpt%HEH 1?‘}‘{{/ o B?l?/]nle TR R P el 2] E? Y@t h stirring.

The aqueous |(laygitidey &d)phiaSceantalfateptabe tds D@théc?, ad Bydkakes the@f.conbi ned
organic layers were vvashgd with cold 6 N HCl hone‘}sl brovvn and

washed with sat NIHEHS cpyodiypentsghe phpgunsudcs 350t oniaSsegedd H%%e%fg ntis
filteredsby vacumxn iﬂe{htyr Ali@o-GIimacpke- ﬂqrgﬂeagsp VhlbRE-Spape ! catdu-s0)-GenAlanas

T ot o e e T o b d st Bl SAresONY: qasposlefish) 41 0896

yi el d) as anpbandeeticaldy hoce¥R ©HQWECatéshandaiytira@e tiebnNed traces of DCM

4, 6-Di chl oro-5-fluoropyrimdine (420 g, 2.515 nol) was distilled by vacuum

distillation to give 4,6-dichloro-5-fluoropyrimdine (332.574 g, 1.992 nol,
79% yi el d) a®tieradllitied ess oi | . The product solidified in the flask at -78 C

and mslt when br omte erature Condi ns for distillation:
Q1 Bat i) 100 C: PPOLERBT R T oSS e pp subiifeted sSheskind oAt too
MHz, DMSO- d6jnvéntion MaBwul{ B¢ usul i onﬁxlafﬁnioan&gﬁg bitraBp af @Edy@,rboﬂ’lfm vitro and in
2Fluor02mathlg anenitrile. 518 A To 1Lthre['e nelHE und- bott om
flask contai HFfigo2e %56?% qpantitling a‘i‘?&‘il?fof?‘nnlt‘ésue 2B 20N 1T W01 ) at
4 C was sl owoy md@lgmg((mmu%eb@mrm@rﬁwbif umlbﬁtrdnfbiﬂdﬁfgloﬂera(dma)ad ¢nfpdund. It id . 31
nol) over 1 h_via an diti nel he reaction m xtur s allowed to
war m t o roon?f"é‘i’?ﬁreqbéf’tchgéméﬁ]dmg‘ﬂl % 616181?/%9"H %ﬁ% THEPIR &P %fe‘%%m% WPEEL |y
purifiedsby uasuidblsbert cdhgiuh@n (40- 45 G 45 mbg) to pr ovi de
2-f 1 uor o- 2- net hyl py opanen |Ie( 3.3 0. 957 nol 0% yield) as a
col orl ess oil con%‘? f?[Fﬁ’?@“lﬁ% H4E Wﬁl&?ﬁ ailrl?qt%?ef of ai‘B%OCC‘TPI“&WI-{;%%%n MHz, CDC13)
6 ppm 1.77 39((rﬁbouﬂd§ BQrihidiadg, fiﬂ)ts aIMEHr @dinB forms thereof. Isotopes include those atoms
2- Hydr oxy- 2- Bﬁpropanemtnle gﬁ\ 75-86-5, 22 %ﬁ? E‘?
cool ed down lrlg1t BB GRS R R fH{Fran wyssininkers etaf’ﬂ"&té) dKeé tﬂIHﬁ‘i‘fH’n
bott omed f | aﬁklua@cka&SJm&Bﬁﬁmr@toneJor%ﬂe A®hy inWRSpradale8mpduand, yntdimkdigean
addi ti Or!% f unsa ts, ang crystalhg 3 olrn?sd th(e)rfeotzthart] is rg)lgceed E)vrlltﬁ an atom having the same atomic number

but a different mass number. One such example is the replacement of an atom that is the most

naturally abundant isotope, such as "H or '>C, found in one the present compounds,

intermediates, salts, and crystalline forms thereof, with a different atom that is not the most

naturally abundant isotope, such as *H or *H (replacing 'H), or ''C, *C, or "*C (replacing >C). A

35 compound wherein such a replacement has taken place is commonly referred to as being an

isotopically-labeled compound. Isotopic-labeling of the present compounds, intermediates, salts,

and crystalline forms thereof can be accomplished using any one of a variety of different

81



35addi ti on was finished, the reaction was allowed to warmup to room
tenperature and stirred overnight. The product was distilled by vacuum
di still atworo(23@0129 4 Torr) to give 2-fluoro-2- nethyl proparsesiloside

( CAS#138999- I@tlc HhéBo&KnGw tdthdR bf Bﬁinar}&%% it aﬁ)an@ﬂle? ole Qéaﬁﬂﬁ Sredicd withhe WO
2012/ 040279P USZ&%IU 052478 titled compound turned an anber color if not
protected frBCrfagring thesypiretio mstigrs and gratapls S nIca o (A PR RELASPI Wi t ri | e
(NVR esti mat &bélﬁ&@lsy \L!rjf M\g@ne(raﬁ@QanMTE’, ,an&D@Jé’a) 1iitf14) idot&pek 6f h;@fd)gen ExaPl e

1.4: (2)-2-Fluoro-N ni-m dam, AToall
Found: bot t o EHESKN S LGRS EPHEIE DRI D opand (T iIFErEad MigEn 0. 027
mol ) andsin ehanbN aa40N. mt);pesBpoiy@aq lﬁqaaae 1f(D ria) sad U mlswalse sifpwliy added a
50% aqueous sol uti,on of hydroxyl am ne 1.32 nol) viag, an additjonal
funnel . The HW% g \%ﬁésomﬁ% "ifar la‘fl“%e@ é ‘?‘BPO@P‘h‘)f Oﬁ*]r?é‘n?ﬁnfilflﬂﬁse Gheeotancr Bed

to cool to rpemitarpecatnd esrafity, eddaBOlsolps: of M estium der “tiethucad “ar essure.
The residue was dissol ved i n di chl or gnet hane (200 rrL) and the ore%anl c |layer

was washed wiPHIHAPREF UASPTSER) IMEN IR YIS FRRNRDSTIORS YD 2095 §PAC M B ueous

| ayer was bagfiRxt, pagéamlaibh, Andlihe ko baEaRaneuticlite mpesiinA 8 Ge s GAGCS  Wer e
dried over anhydrous E‘odl um sul fate and f| |tered. The filtrate was
concent r'&t edPshHet Wity Etné@tg }Ilgé%%ﬂnémtna B{.taefraeémento one or more of the disorders

R i e L vt asinivoll s S e e P
yi e as an o ite soli act cal cul at e or
found: LCMVs fgallin ?imsotﬁ%rﬁ}ﬂfi-w %MF—IDQPMTEY RER ng§eFiuyon ‘élﬂ(*f‘llé‘)w@sﬁ‘pt 1.58
(2 82 ~|]: I_ 24 %co@oﬁﬂmnép@ﬁmﬁ@f ﬁnotlﬁéﬂ)aspfi%@éhg(ﬂ%sgnt uszl)tloanﬂﬂlhEQc&poiltlons and

uor o- 2- net anenitrile _ taken up in
Et OH (700 ni¥ %E‘%ﬁ%lr P%{Pﬁlﬁéo‘%@fﬁo‘%??@i’o‘g‘s‘? %e‘{e ‘P?ﬁ%@n eroin heccoppyndyg s
added vemry slsewhshek gepi agmbﬂa@oilmamatau [s@to@é otﬁé&hﬂhdhe&ﬁos@nitﬁlﬁmy itheddneact i on
m xture was heated to 80 Cf@b gﬂ round bottoned fl as After 16
h the reacti BRRT AL g seadibora bﬂeotornﬁ’é’ﬁ’ﬁ“i sé‘ﬁkblsatﬁﬁe REGPPARDS Qe

under reducegucphg sty PecubhiRiry 8 e Bowpss tha Isﬂ:rtadi@mb@p&@whlﬁw mdlhpdsird h
slight 25heati olids that did not dj

ting and. the S re decanted. The
DCM was rerm%g%ﬂﬁd‘é‘ih adidedgcqera dgdincqngechpy aith ﬁ%& r O]
(ZI) 3 fluoro- :\l dhEéﬁ@ﬁ(M%t?plﬂﬁghwe&ﬁQgﬁﬁbdﬂﬂmd dgestad in@nti@Sar@udeiug it coy@bunaw
sol i Teso s subli athOCanBont0|
(2) - 2- f 1%or oM/ KYREFYR Vss8e gﬁ%mﬂnﬁf%& %‘ﬁn&g %%ﬁfadwn%%enﬁﬁndf%fe 9%
yi el d) a)s af whdﬁp@ alﬁdllsbidl in TitSe §mg@sl Fythed @misma@mxamm@dwalhgm@pg%cﬁ BiMRuterium
estinmate) of the elim i on sjde uct S#339075-08-0). . o
30(2)-2-fluo kG- NLLTAY S ’c%ffiﬁeﬁalﬂélf%yf’ %ﬁ’i‘f?ﬁés&ﬁﬂﬁltﬂ’é Tropgseaier ‘%@@Oh‘iﬁi‘b}h%as
purified by (ecriygtadd ihzab hﬁmhfero@mdh%BEosagélﬁquetn&htsﬁind\a@ﬁcedﬁa?%Ipre@sﬂre'uﬁh
MIBE, 5X- 10XO?“¥F vol une. The sol rtl on was then cooled to -78 C usi aﬁygry ice

and acet one. SO FWETHICF SopPise yplf"feéﬁdéo’%ﬁ%“n%‘i’fl BEREY Y DU AN &E T on

and washgd Whiepar€DbydioMivike pioc@iunee afal)gods b koo &st)sedlbﬁdlid)]XbéwaTgs and Examples
net hyl propani mi dami g%%%ll 0 ite solid.

The 11 {1 o colbeiasaetie af Retr eyt eraypy nipgpn soiobicdlly fhaldd et
(Z)-N -hydr OIOWéEiyﬂﬁﬁlﬁQ/ﬂnbtﬁbdialm ae usdvi: areldisbu8e i frd DR er, it should be understood

that all of the atoms represented in the compounds of the invention can be either the most
commonly occurring isotope of such atoms or a scarcer radio-isotope or nonradioactive isotope.
30 Synthetic methods for incorporating radio-isotopes into organic compounds are
applicable to compounds of the invention and are well known in the art. These synthetic
methods, for example, incorporating activity levels of tritium into target molecules, are as
follows:
A. Catalytic Reduction with Tritium Gas: This procedure normally yields high specific

35 activity products and requires halogenated or unsaturated precursors.
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(400 MHz, CDC13) 6 ppm 1.6 (d, 6H), 4.75 (brs, 2H), 7.55 (brs, 1H. WO
2012/ 040279PCT/ US2011/ 052478 Exanple 1.5: Preparation of tert-Butyl

4- (3- ( 2- Avoanpeyan- 2-y1) - 1, 2, 4- oxadi azol - 5- yl ) pi peri e#Ccmas2e1casiaoxyl at e.
To a solution of : Récméﬁonbutmyimr@&mwcm@é pﬁy ﬁﬂisrpamédlﬁ@lrs by hﬂeﬁpe@ﬁii\/@m{d85 g,
372 mol ) in acetonitrile (450 m_% ? ng-I m dazol - ﬁf{ﬂg rret hanone
(72.4 g, A47"HHBEProgErsed oA BHsEcRlE “é‘“&%’i‘@il FPHES PYCh at O XEES WY e at ed
at 45 C for dsidis anfihe: i@acti on was nonitored by negative node LC/ MS. The
reaction m xture was cool ed down t roomitenperature a

2-f1 uoro- N - hydr okyR SRy hdr%‘t}ﬁrh Hrimerati Hadridg 4 B s %r?@fdﬁﬁerﬂff?“w&)g“%ﬁ%lﬁed

The reactsi onalfoXtthdoeetid@Speetficrat @did! It AIKORY bR PREGEE ontadinglreBudbl@ndciond
vol atil e organi cs were renpved under vacuum The residue was poured into a

col d aqueous&PURY e asalielydey eleryolagipnes: ofines 2848 s 10phase was ext ract ed

with ethyl acetate. {Sivm @0dpbiure TiMRIIKY: FRB pfoctRYEIRSIVR e osi@Bicb@sbrand
rinsed with aqueous 1 M HCLl solution (3 x 150 m.). The or%anl c layers were

combi ned andCSHEHBHEXP4ECAD K RIPGRsEQ N MEER Ind By BFF?GB?? A8 SYEPEGAHYS. and bri ne.

The organic phaseEmmMéﬂlﬁylmnaM@g MOl [das i 61111@; précedidr€ls@euallaBaple@aent r at ed
under reduced Bﬁessure to_give H%/Ptert buty

(2-f 1 uor'd- 1- PHHF x5 RBY- “2"“??% fﬁfl%fﬁ%ﬁyéé?ﬁ%?@?‘io)"ﬁ%wf‘ﬁ?oﬁ%w‘lth high boxyl at e
(114 g, 344 35%6m0hetivay WehyEibai)ic @8). ahisthhdi@ds®bdndral allows forAidhbapkaificntial, ni ng

(Z)-tert-but 2f|u rol |mno) 2-
met hyl pr opylg‘ﬁpﬁ%ﬁ(% bﬂ(on%o 1(/)‘E%‘?boxyl ate, was heated in a heating

mantle at 115 C fgyntﬂe@c Iiheuiad@fror nestp&echeR@sSUERIs of HE ifit6 e fd @idlcbulXd iHledenas
further dried at 50 C under educeg%rgressure to %l ve tert-butyl

4- (3- (2-f1 uor opr oparRARdmEYYy and lskegeag Hypprogedyeirapsiarpys gp Al amineefdy  hoxy| at e
(94 g, 3G60 rmaéroargﬂa%lyé 1@i0d1)d1@8n1&mfsﬁlt @&h&@bﬁfaz@ndm teEXiaﬁirobBﬁ&SsaE ahcul at ed for
G 5H24FN303: 313. 37, Cli3 % nk = 314,.2 Iﬂé’400
CDC13) 6 PPt s%erttlg to I ele cefgootlgd usgng_%la IlA7r?pre e&ta@ﬁ: p(r?ﬁedlge ] regorszg y2 11
(m 2 HI) 2. 8Bu, G-B. £l cémor@rs::ﬂ}l.] Grg06hem. 2008 6¢m43b4kl), 4.04 - 4.14 (m 2 H).
25Exanple 1.6: Pr pratl n of tert-Buty|. _ _
4 (3= (2- F1 vor opr ot ; Tunstion &yl Abisprosecugn g B i iperrerisiah gy s o
Hydr oc h: ori denle ogho positib@ ofla PhekbILIE lﬁap@ﬂted%y"@dfl;l)ﬁl, sol aﬁaigc@éwdﬂ&rﬂhgxmiezzw 44 m,
975 mmo cogled to 0 C (external jcC at was added tert-buty
4- (3-(2- Z?OI uofF8prb ﬁflf"@ha{/% 1é9§2&4§%i4a§%6gzol -5- yl)piperidine-I-carboxyl ate
(94 g, CI300 mol ) . CTRe1 mmle&adaf B/l‘ﬂﬁ.)‘ﬁn(ﬂéﬁimge wid “henis @agéd @Qerﬁ&gipéttm sé/e;was
stirred at roomt rature for 1 e action nitore MS
The vol ati | epr(?F‘Ej%ﬁng IR RIS (RSB lq.Pr‘P;ﬁ[BP %% Bhl&eéeﬂoaﬁ%,@gg‘ﬁ%m e @F\‘i%yﬁéi
yel | ow sh soti- ﬂkylﬁﬂnﬁtes@édldsuy@rfer Exainplel 2PEehiaM Ztdreh@ioh{ QU PY(IPhPRY Biythroegther
(MrBE) and coI flltralonto
f 1 uor opr opan??: ?f%fte?a@%}“ﬁ‘@ﬁ -l Hreﬁpf?e aé“&%fi‘é‘mh&%ﬁ hexpleididhlesri de (70. 1
g, 281 maol, ((ﬁ‘ﬂg%SMSIQCH)% a8 réprodiitdtR e pRIcEdire \@é&@ﬁorﬁ([ﬁﬁy‘slliﬁ)ﬁisﬁm at edi JoQi(?orkers
C OHi 7C1FN30 2 3 O [ MFH] +; 11-1 NMR (400 MHz,
DVBO-d6) 6 ppnt fcabfi"dl d?ﬁa*%%%&l 4% %Zi“% 3¥290-2.01 (m 2 H), 2.18-2.25
E g] 2 H, H 3. 00- 3. B%adismbeledr}RR 139 %e;ﬁorﬁorﬁbﬁhncﬁofﬁbxm@a GIZ)'can 5O&udedin dschkning. 85
rs, 1 , 9.02 rs, 1 . Exanple 1.7: Preparation of
5- (1-(6-Chl oF“%a%tog‘ibeﬂﬁﬁy@ﬁ%gtﬁf%‘i‘ﬂ‘?y‘g}-gﬂn)gﬁ?eﬁaér“?“&i‘? gy sy nigesizgd or identified
fl l(Jor ﬂor opanccanpoilhd Ae2icd- C@iﬁ@@ﬁna?.@ltjl% evalithted f&UBPBING) t@lﬂed@ée binding of the | g
3-(2 ropr n 1 eridi 2,4- ox e rochl ori de
(45.0 g,%%180r ?le‘il%r %B‘?é‘fléﬂ ]? (gﬁééo %é%i%]clp&?‘ie%‘b 18@?”13}?%%& F@tﬁ“rrL,
541 compound to compete with the radiolabeled Compound of Formula (Ia) for the binding to a
GPR119 receptor directly correlates to its binding affinity.
Certain labeled compounds of the present invention bind to certain GPR119 receptors.
In one embodiment the labeled compound has an ICsg less than about 500 uM. In one
35 embodiment the labeled compound has an ICs less than about 100 uM. In one embodiment the

labeled compound has an ICs less than about 10 uM. In one embodiment the labeled compound

has an ICsq less than about 1 uM. In one embodiment the labeled compound has an ICs, less
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mmol ), followed by 4,6-dichloro-5-fluoropyrimdine (18.81 niL, 180 nmol).
The reaction m xture was stirred at 40 Cfor 1 h. The volatile organics
wer e renoweadoldez79vacuum to give a thick anber oil. ThecCoius2wasspckir ed

into water apgn b @I VUG oldREbEN IERCHEENMAlcBmBEUNY hadGatati@s (hdn ¥boabQomL) .
The organic L@P/ers were conbi ned, dried over sodiumsulfate, filtered, and

10concent r at BYC s empedinen do)abelidierraougi D 4 10w 195pthes sk 98 *Mhi s sol i d

was purified by Bogtea@edM BOdittdeLhRtrt a@mapns (EdRNE: fphiht 8 aRkAdkaled
gradient) to, g[i ve 5-(1-(6-chloro-5-, o

f1 uor opyr i i HitHE %t SASSDIPBRHET Hiad (PYiewat (s isdRsiSpr opan- 2- y1) - 1, 2, 4- oxadi azo
l e (40.459, 118 mmol, 65.2%yield) as a white solid. Exact mass cal cul at ed
for C 4H 6CLF2N50: 343.76, found: LCMo Mz = 344.2 [MtH +; 1H NVR (400 MHz,
CDC13) 6 ppm 1.77-1.81 (d, J= 20 Hz, B®AMFEESgg 2 07 (m 2H), 2.20-2.27
(m 2H), 3.28-3.3%nd d?ﬂmpaﬁ'ﬁds oftthd 8rvénioft afdmiheid H}nthe&aslﬂe f{uSher ﬂllﬂ);tratdﬁ)@rﬂiﬁ e 1.8:
Preparation of 4-Am no-3-fluoro-N, N-di net hyl benzam de. Method A To a

three- neck r BHRYIMSSEIITS ThesRllovdag FIpRls ficPrP Vi it iyet i dgiinedig ipysapion
t her nonet er , waQ&inthodeehr inQiingd HOMSEntionastha b As @Mhdd®cAmiplekl OmebenzZengs aci d

(40 g, 258 mmol ), dinethylamne (520 nL, 1.04 nol), and dichl oronet hane (1
L). The 1%eacf1‘?562hbepr?‘%rﬂ§‘r P {0 d st &g nf“ﬁe‘&}‘f‘:‘?re‘ég Bh‘%z‘foﬁ?fﬁ VRIS 3}36&‘&%6@phoni c
acid cyclic amyds cdandRe01ga V33nmml, br ¥sh&halvyUladdediohy.oaddi deitan
funnel. After 1 h, the addition was conplete an(? mxture was allowed to
warm up to r BORRECEHISEUE Bnes A prePmEop PRPGTGrOUET Midghie undertrod Sl thessnapas

concent r at edwdind 8t rdceaivcedy dofy RasUiehand the resi due was extracted with
di chl oronet hane and washed with an aquegus 2 M NaOH sol ution. The organic

phases were dri ed SBMUHEYESPUinTSaPass el YIRY BPLd, Wesnge e s Bt ¥ied " under
reduced 18r esauiRe-4Ih&uippsd GHilea YaP (RULd Nicka@s Pyob8i b BEe Mhdo&DB AhMnverse) and z-

chromat ogr aphy .(hexane: et hyl acetate gradiepnt) to giv _ _
4-am no- 3-f E%F‘r{if-“l\élki’ﬂl’ﬁgffﬁ%}/ﬁ Pehzdhi'd® S(Pﬁ%“é‘ﬂ@‘g (Pﬁ%%ﬁlﬁg’ﬁ resghialgolventsiegyl as a
tan solid. ExaghsassceaNRbhdredatfoay are 3Qd @OfIMbFNZC i@, 2= davvddd LAl z =

183.3 [ M+H +; _ 1H NMR (400 : 13) 6 PPm 3.05 (s, 6 H), 3.91 (brs, 2 H,
6.76 (t, J=1% ‘1‘—1191,et51dd§1f, do‘?'l?\{g%‘)fflgg% 92:@81!31%,, dtG.dQBbléizD,f tfiplqlig’ ! =?}Pi‘?§’ t(g’ﬁdr,lplﬁt:

11. 43, 1.83 blzdouBletk)tr = pldiodriBled; fATGi@red nf L WAPREMZAC! Eoaldithld GAS#4Rad 87- 8,
221.85 g, 1. 0% rrg)l - Was susﬁr;gnd_ed in 35 acetonitrile (1.80 L). To this
suspensidn wWALPKGPEF YPIUPPF P Ya BP9 Y et hanone (250 g, 1.542 nol) at
room tenperature sfidowhe ifrRGbhORerb uhtesh adth bet@anSynthetik@at orsalbairyson. The
rN_egf L;/FE] N_mi >S(§§{HBB§IG V\I?%F%g'g!gﬁgg[ dO_ aﬁgtcg@gg%@;agf’?yn@%) was performed on silica gel 60 Fas,

2012/ 040279 P@IéIS28 33 A&z 4 B 1agerIBdniglapwagrapdid 0 wao blenmed fyrrdimaaidagtiam ne

hydr ochl ori d 137 1.682 nol). The reaction m xture s allowed to stir
at room terrpg? érl %}ﬁt%(wg@%n)s‘{‘?g\ﬁ%lﬂmf‘ FROPAQEPPY W ARgaTig Wﬁlogtaéglcal% sol vent

was renpged udekan udiRoKieetkeP6® 8 9UF-0.200 Mt (VRSIKI UR apfioh 3ke BordRinildd rddaddd( 2 L)
and washed wwth 1 MHC1 (2 x 2 L). The separation of the |ayers was
difficult toPGHYEPE PUhigHacyaRFLr esence of some solids. The resul ting

m xture was filteresisapet: HrRECIRWPE:I.CSEPAS 8P Shimadae [iRq UBDUS yéy esntdas: back
extracted w 2 X 2 L). The organic | [s re conbi ned and dried
(Na2SO4), fi %‘Ekﬁ&é ‘%Fys@&’é%‘?{P‘f;iq\?Ps?ig% S?‘R'ﬂ%éﬁ’é lg}aﬁ%“e‘P%d*“&S% o Gﬁﬁa and
sol vent was HeRDrAd [iESientige MBS sRE@SSWrEAPIOl SOFEX 6vil TiQrtd 16 S@ra@d@ikce br own
solid. To thi i.d was adde m xture of 2:1 toluene: hexane (2000 ni)
and t he i xt G‘%@a&é§“ﬁ£§%§&aﬁeo‘gﬁ%s@‘go forma slurry. 10The resulting
precipitate was collected by vacuumfiltration and washed with 1:1
t ol uene: hexape ), and with ne (2. L), The resulting solid was dried
(vacuum oveng'l.’“@"gfﬁlélI f?’ferpa‘faé“’ﬂ8E§'§?‘1?§%P(y§'6‘?f'9‘n8’r4’6t"?1‘81'product and the sol vent
was renmoved Wréeyd A educed pressure and the slurry was repeated. The first
B e and. L ARG 6 BPhe B b R0 e et Db uBe R e

35 and reflux condenser, was added 25 wt % sodium methoxide in methanol (950 mL, 4.15 mol)

and formamide (357 mL, 8.98 mol). The mixture was heated to about 64 °C. To the reaction

mixture was added diethyl 2-fluoromalonate (177 ml., 1.12 mol) using an addition funnel over 1
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15di met hyl benzam de ( CAS#536748-06-8, 228.93 g, 1.257 nol, 90%yield) as a
| i ght brown solid.1H NVR (400 WHz, DVSO-d6) 6 ppm 2.9 (s, 6H), 5.5 (s, 2H),
6.8 (t, IWp,202/@037dd, J=8.21, 1.9 Hz, 1H), 7.1 (dd, J=1PCTIRIS2a11@5Hz8 1H).
Exact mass calidhatesh t@lﬁper%NaEh@ﬁ}ltaﬁa at264 thum:h;h rEMVRaddoa nixdB3Ivad allowed
[ MF11] +). 20Exanple 1.9: Preparation of Eth
1- (6- Chl or o- ?CPPUBFQ?HWWH‘?%‘P% apd %fﬂ?ﬁ@?”ﬁ%‘ieﬁ‘@v% “né%{rr%‘fi?ﬂ pgsgure. The residpgy 5
three nec]IfI Swhs ¢RLAE Gat ﬁrémrﬂd;]wlﬁ?diclhfiauwmp@ﬁcmrtadgd H%lgditfhtdng a?ilﬂ d pren-2 r@sﬂﬁllélg
ni t rogen ow, was charged the foll| ow i chl or o- uor opyr.i m di ne
(332. 274 g, i oG aflo‘aﬁthe prRduchilge B‘i‘)d‘%éé‘/ta%gr‘utetr?‘% qnd washeg wiith an*leﬁgglflol | owi ng
wer e confgi neglyuesusanN addidinda athefosiwigte: soled Wy sugRddaed hdionrild-faardaaxy adde
(CSA#1126-09-6, 0.316 L, 1.992 nol) and DI EA go 522 L, 2.988 nol). The
contents of tHe 254t ‘f‘ieBF'P $1&91?1§P°r9@ir‘ém‘é‘8ﬁéé digl WIOﬁ t-! fnﬁlé 3?1‘5@1% brown Pmleh
(exot her mi ¢) soliliRghichdehis ubAwithdTgilth B flchiise d1 MMRN40CMITZADMSO. M itk @137 30
mn after conpletiqQn of the addition and the reaction was determned to be
conpl ete. The: Q) §énts Wds renoved under reduced pressure to obtain an oil
resi due. TheMedsdddle was taken up in EtOAc (3.0 L) and washed with 1M HCl
2 x 302.0 L washed with sat NaHCO3 (1 x 2. and washed with sat NaCl
gl ). The 02 gani EOF‘&V%H%é Lﬂ?‘i“@(?“{‘?%é@b&ﬂ‘}lpﬂefll 1B agngis st RiHesPIeVat i on
t hrough a ﬁl l@lﬁﬁeﬂdxbﬁbﬁ(ltldﬂé’dﬂans??ﬂg@lhyﬁﬂbwmssoglﬂﬂiﬁﬂéﬁﬂ)xuﬁQﬁf{% N@ONEeldMgﬂ@ﬁ)l‘-Bﬂr e
to give et oro-5-fluor, rimailn I peridin rpoxyl at e
(566, 2 g, 2 baPttop 2t Bo0s brides gkt el bl BRPehmd e b aa o
\ll\lm N}? hog( furthe rreala&tlm Ifu:xﬁlaa (g&g%fZTﬂi@gnléaﬁlngtéQ%ﬁsBﬁ gﬁﬁ% 8;13 gt82@6 uepl6mﬁ@) whAaedy
act ss cal cul ate 0 1 u
288. 4/ 290. 2n?1 N]“i‘)“g an pddiiion WH’G ) bér?ﬁBPHI‘lefqﬁ‘ted ?J‘!B%f‘?—izé
1.6 (g, 1¥3=13h6he3eaBtidizwas2bhled dovh téﬁd),mtémﬂxéatﬁl;e add Jol¥dat wasMoved under reduced

(28,123 04710%7&'23%{?%86201]}%8% Zét)v?agpﬁz l_gcgoé %é?y “ffbfthS{%qZ‘%l% was Stlrre%{lgﬁélglléle 4' 1
Preparati on abwistvwiy 101N (161 Mﬂﬂmh@%mr Ikradﬁﬁlbéﬂe)i-oat dnldwak ﬁp&}edmhapﬂoa@) 5-
Found bot tom1 Hekedi Bedd s TolErAaSoR verusmdRagehN i Ba
refl ux condeas&r(vacoas oG&ﬁﬁQEﬁdfbﬁl@l@MgﬁWSf@oww&lﬁndN% 4,@tiBYyd349.4 ¢, 2.686 mol,
L R AR AT AR I et A NG R
ibg;; Ei)ﬁ ((51 ?Ie B(nggi uyl phos phio rpealﬁyﬁwammaze(diae@dgandlg?a@edmlsi)nxer&leészisu fGnnel (4 L

1.508 ol ) and di acet |l a 1 62. 8 ol
w th Che ai doBReTbs BABTY 2L Jr e (R B HG WS BT 160 o pe ]

After 2 h th%aiﬁ@lﬁéﬁlﬂéﬂr(fdﬂlaﬁurf)@ﬁﬂ)ﬂhai R1tdayd. ILhd MEr calddevak @8 tviaad Witk tl 3ITEofWaSN,
al l owed to coaol rature. The thlﬂl’e was diJuted with

T
Et 0Ac (2 L) Emﬁ% V@l"%lg’ W‘l‘nﬁs ér 1 was Aiethy agpmoNs O8EMENFR2YC &t ude mi xt ur e
was fil tgr edfitdiopuighdie-padidi{27si4b9 ¢.2. P8Ind,TA7cyr1eds gptirplapiftisi doli.eH NMRNnel )

and rinsed wth ditional 15Et OAc 2 L), The filtrate was concentrated
under reduce@OB@gszﬁ\/éSOQ'gﬁ)élp?‘ﬁgsg 51("’3 @rq & Hhder hi gh vacuumto give et hyl
1- (6- (4- (di net hyl carbanoyl) - 2-f| uorophenyl am no) - 5-
fl uoropyrim i peri d| n carboxylate (520,02 g, 1.2nmol, 95%yield)
as a brown s F‘?‘leeéfag’fepﬁ’é?é'é’nc?gfgﬁ?‘gl 5&1 il N503 433. 19, found:
LCMS i nk 43ﬁtlﬂ)d[AM+|-|] +). 11-1 NWR (400 MHz, DMBO-d6) 6 ppm 1.2 (t, J=7.2
H23H) .5-1.7 133 0 2H), 2.61-2. (m
éo( s, 6H), i&m ﬂﬂfﬂeﬂe(cg ﬂ%fﬁagntflamg 3§pr@>';3wy*%4)d2 4% (d

J 13 4 Hz, 2h1L, 48/7. anél(,ii Ohas slaBly hddedl 551dd20pyrlﬁﬁ)d1ne74- 8@l ddp gJ) Blinnlel) dnd8hdiz, lHi ,
7.6 (t, J=8.

, 1H), 7"9§d’§:1'8%d &,H), 8.8 (s, 1||;j). %ﬁg | e
1.11: Prepar Ef“tg‘lﬂﬂ‘i‘? %?l_gufr-‘ PBE NeDP Ay Yt &r SHFJ‘?L%‘IEIZ‘%F]I“HES apHewyd &p 5-
dimethylaniline (42.2 mlL., 331 mmol) over 4 h using a syringe pump and the reaction mixture
was stirred at 60 °C for 16 h. The reaction mixture was cooled to room temperature and slowly
35 added into a mixture of brine and ice (400 ml.) with stirring. The aqueous layer was extracted

with dichloromethane (2 x 250 mL). The combined organic layers (light amber) were washed
with cold aqueous 6 N HCI solution (200 ml.), dried over sodium sulfate, and filtered through a
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25f | uor opyri m di n- 4- yDpi peri di ne-4-car boxylic acid. To a three neck 5
L round bottom fl ask equi pped with overhead stirrer and refl ux condenser,
was char gwo 20te0462701 owi ng: et hyl 1-(6-(4-(di net hyl car bamoya)S2@14/052478

f1 uor ophenyl gumsrﬂb):r&péﬂuy%@mwﬁlﬁmdinran&lmylsalpénp%é @mﬂ%ﬂ%@@&@ﬂ&)ﬂ'@&%ré aﬁo g,

0.6 nmol) and triethylam ne ( with ai d and
water (0.8 B #5Y A hiond STGRBTITE R BB O s B0l o
portion w seNMX@OOBIHY, CPCIRS phaBBR g 1Hhe i nternal tenperature under 50 C
The m xture was heated at 75 C for 16 h. The m xture was filtered and the
solid was wadifEPdftnh mecN (2 X1 L). The solid was dissolved in hot water
(2 L) and the sol wbhon MRS n&ke ©nd 6budh flaGiecdatining 5Tﬂudr45@nﬁﬁﬂ1ﬁk mxﬂomre was
slowy added 10 N HC1 ueousé by usi ng droppi ng funnel
resul ting pr&dPart %tzelz&é?l)c"t‘ﬂs PeEH abropy ARSANE %“SW}YIPE‘P%’PPT(XhChl‘?KH% ﬁQe%P% 'th 1IN
Hfol ( 3CIU60US% 366Lm1;1) to @Afla Aoir@ Aol this A0rPWeNadatd AN-GmamdanaeR1 RIgh.ovasuym t 0
af for . . . , .
1- (6-(4-(di meth ?P‘é’laYr‘E%’i‘ﬁﬁS} i‘}cht?lnff}uﬂ’&]r (Gb?{]éﬁﬁ%‘cé FﬁdntB‘) reactiop y@¢ 8’;5‘9?‘?%% Gha 110
b own” S0l Exact, mass 0 S015) 0405 0PI US0TT] 82476, cal cul ol g Tor.

rown soli Exac cal cul ated for
G 9H21F2R5032%08° gfd“ “f@ﬁﬂ‘ﬁmg Lidredyspys 12 _Ye&gsrd A RRFgeed Wi (20
S)N?g' 36) 18 g&Bﬂlﬁneﬁ olgaﬁc(lmerswe widsh& Widdeold 6&3{@1 (hé’neQbﬂdZvn) @H) 1 L)Zan&w%sl@d( m
(d, J=13.39 Phss %HHC‘PS I()dzif@ &%mzla}gei g %d <1¥F4)§04>7fﬂ§fﬁ(dd%¥ Vafa“llfofﬂgkg%l 8 Hz,
%ED 71E|) (t E;hﬂot%}n i glj’iigs fibkHpapeBand sél_dent dadrethotdtd, undidd)re duBedlprésouirs (nolhichity toqdvle. 3

rs, .12: Preparatio .
SO or o 4- (AOTIGFoS SopmPyahgae (4 PO GHA: B4TAg 2015 myl. 98% yield) s an
?)c(:gdl az qlds i) Yhhdp ioﬁ e s?%\éll_ed}the) dﬁyd’dnfﬁhﬁﬂ fracks yﬁ BOMVNG p-DNNbrais iRyl ez i xe
nmpoun t ho sus

5- (1-(6-chl of oI o‘?’%’%‘lﬁ?ﬂ%’ Ry ‘% g{;‘B‘é‘H‘)&Wﬁ Ap-qjghlorg=scthroropyrimidine
f 1 uor opr opan¢22¥19 g, 11,9972 4rodxvadi @@l € a cdlofesgoil. Zh@i;mmmlsc)hdawd in the flask at -78 °C

4amn03fluooNNd | benzam de n di oxane (9
nm.) was added® ‘Hsé‘éﬁe’ﬁnﬁ%}% | Lo dtnrerdy! ﬁ:?% %tlg‘t? fig St]I]'l]'Pftbqn) s o' 16 !

1,1 - bis( d| Pmbuﬁtyblnﬂg)@mbl 350) T, erekREL M€ ofr O TSR 400IMUBADMBOLA,) 5 Spads.g@ssi um
car bonat ’% 10. 18 mmol ) under nitrogen. The suspensi on was heated
gr adual | )595 Cin an oil bath and stirred at this tenperature for 1 h.
The reacti on was quenched with water and the m xture was extracted with

et hyl acet at nic |ay ) with water (2 x 50 nL), dried
over magnest EMIERFAg: EropratoR bEh FhRR e S PP OB RINEIE | educed proshur e and
purified by BieticageTM col uim chr omat ogr aphy (hexane: et hyl acetate gradient)
to give 3-

f1 uor o- 4- (5-f I uor &2 84 (4bregneck reyngddolpp dasirrontaiping 2hygroxy Guuddprgpangilily i ner
idin-I- yzls) pY(1|20'|ndJ Ill-31 n%() a44y(tam NeYly hddNa diiemy 1 yinb R oiza i terigO VAT 917214 6 1

nmol Z%Yl el | wsolgﬁo}l{. Exact mass cal cul ated for
CZ3H26F3 N702! §’§ @Veffl Yﬁ'i déK)S nel. ARy eacipR ADigure Wi ¢ KOBRHR FooBbC1 3)
6 ppm 1.79 ( @mpératu?@anﬂ&tlrr&l ddkrmgfﬁt. 08e nd@ure as &&cﬁﬁ urf-ﬁe&ﬁy bizenumd dlﬂ)ll,latiZm 24[) ( dd

J= 13.52, 3. . Q rs, .6 3.19 - 3.4

(m 2 H), Eﬁ 57%5 @?H('g?)ﬁo Pfo‘ﬁge, 5—51}%%2:1“ Yétﬁoqaﬁ?m@ﬁ@?-g%é’@ﬁ anHo)l JB%E’O %1% 1
H), 8.55 (t ashircofor#s dilzconthintll me2MgtdAREleB- 10%). HNMla(zlt)h[v&& aeck) 5pﬂ)m|1012|nd
bottom f | ask equi d th an overhead stirrer and nitrogen fl ow was

char ged Phe fdoﬁ &&n&ﬁ W& (6- (4-(di et hyl carbanpyl) - 2-fl uorophenyl am no) - 5-
fl uoropyri m dietod-B! )p| peri di ne-4-carboxylic acid (340 g, 0.839 nol) and

di (1H i m dazol - anon 143 h_t CN (2
L). After 5 mn t%yyfhé)ééf |%WEW§Q@?%§I%%@%§%%Q¥% y@ﬁegﬂg(?m%@’% %Ogiégl on was
al l owed to ceastd RUED qf(D(ﬁce&@etﬂﬂel?tlry lcg\lﬁaatL three n&@edidand %ﬁnﬁ@ﬂﬁ%ﬁ(ﬂ D]ABT$I¥%V\Bd
t he activated_aci | s conplete. To th resultl tur

added (2) - 2- f“ILu gl %ardg?%\q‘?‘”lﬁé‘f ?%WSB@HF%“%M%‘”{@ %”@ ‘8 ?‘L m)l)
and the %eachddn[bnrmxtﬁufsﬁedv\as reatdoawed aﬂ@ve@@@WhﬂﬂU@ tb@sond Gmperabfd @d sdieedh t he
resulting precipitate c eq vac i The solid S
tmshed wt b NBeRER MR SR AR P nse) A i fe Shigo dhg
dried (vacuumemy@fb)paﬁangﬂﬂlev@ssmmmMrﬁ)1#8—:-@5 2, 1T0Y e 90 E)yield) @Ocdlditess oil. The

(di met hyl car banoyl) - 2- f | uor ophenyl am no) - 5-fl uoropyrim di n-4-y1)-N(2-fl uor

0-1- (‘hydroxyi m no)-2-met hyl propyl ) pi peri gl ne-4-carboxam de (330 g, 650
mmol , 78%yield) as an



WO 2012/ 040279PCT/ US2011/ 052478 of f-white solid. Exact mass cal cul ated for
C23H28F3N703 507. 22, found: LCMS ink = 508.2 [MtH] +); 1HNWVR (400 MHz,
DVMSO- d6) wopprvaser9(s, 3H), 1.8 (s, 3H), 1.8 - 1.9 (m PHr/us2e1i/0§2ds
110, 4.0, 30 e TIby Ca oo Bl ol g G ot o
1H), 7.3 (ddoonnisg @%@ﬂé@r#&lﬁe R e#{ﬂ@t%ﬂ@%)\ag&@}\@ ﬁ?SN&% CDeLs ppm 1544 5
Hz, 1H), 8.8¢fip, 1H). The filtrate still contained some product by
LCI M5. The sol vent was renoved under reduced pressure to give a black oil
(250 g). The black oil was not combined with the solid but was instead
heated tg 90Efaipde: HUSEuYRCVUKNdESy-2L Methylphbp@imilamidel he reaction was
conpl ete and_t he sol vent was renoved under reduced pressure. The residue
was diluted MethPdzt 0Ac and 10passed through a silica plug using a 2 L
coarse funnel w titoa 1l4oGikbuamEtagd wandddd J-fleso-Mintdthylréfihétiris (8.2 8, 0.007e
product was eluted with 2 | of EtQOAc to give 36 g of a pinkish solid. The
solid was trfnpg raaq ]él&tl‘ﬂp?lﬁ‘tqgnfgé. ?%th@irvgltmg solution wag slowly added a 50% aqueous

3-fl uoro- 4- ( lhdodor Hycﬁo;{yﬂanﬁ&(@ 2ohliyono BfoQFi@d’hn%déﬁﬂibnalﬁ@nérThe mixture was
i N, N- di net hyl benzam de

(102 g 1030 bedelsPe0 i el tasghog Biyedipf L by ierepie 210 chand v
1% E?\I: (12 ( 6]: I( Mod&diﬁfd%&ﬁé@@@@&rkﬁ%ﬁéidﬁﬁ l’\xfaphi@ff(bl/v:e)a[ﬂ diaigrgmétha;%r(m%i)mndi 3- 4-
yl1)- - uor o- 1L- roxyl m naQ) - 2- neg ro Rl peri al ne- 4- car poxam de
(330 g, 650 HMTOreniRdCt Yaneskadrd "faéeréé ’2¥Q(P%ﬁ%@ bb‘B&%"rﬂof‘ F%)Ql{‘“;ny‘eDlvA (500
M) was addegquedii@ayceaed Habllc@sedRAl 8idhlb@mthenCThOdonbidd obfics Rac ti@n was
omper atur s S CRIGECE L ISR T St g, rEE By R Wetol | ect ed
by vacuum 20piebsufead pmidt 02)P-fMidro-N -hydroxy-2-methylpropanimidamide (60.0 g, 0.499 mol,
V1) pi pert di i3 GRR T i TV TR RO AT DAY ar A0 D804 LS 1
ol , 6069% erihm)l.(ﬁmm+y(dvm%+<l S INMR (400 M{zé.)jDCgblﬁpf)ﬂlgISBQ%Qm Hi4, 6@1),rkt.%i nﬁd
sone pro uct., T an Ve were renovea under redaduced pressure an t he
iy 24 Gag

resul ting pr&%& Writurated with MIBE to give
3-fl uoro- 4- ( Srekthgdas 0- 6- (4- (3- (2-fl uoropropan-2-y1)-1, 2, 4-oxadi azol -5-yl ) pip

eridin-1- 25yl)pyrimdin-4-y]am no)-N, N di nmethyl benzam de (96 |,

23.38% %Oel d) as %‘Fi‘i‘)&h?‘mﬁf%{ﬂﬁol’%qngtﬂg((Hﬁcﬁ? g3§'.7 ZAHHPSWH%W]&%%%“ E%H %%gmrgm

3-f ljpor ol- 4:5( %Jﬂﬂ%ﬂ?%ﬁkéﬂ%?wai& bl w%gmsﬁgafmg mpob)wal ai&’\di_eéjvery slowlybkeeping ghg
-H- - | - -4- - ! t

cont i ned | L PHBR shiourd 196 SV e e Blact 058 T WhEFTFRE™ ¢°

1- (6- (4- (di neiuby baanhamaykl)fd-1bIhtbs @pttien yiai Ry cddted to room temp and solvent was
fl uoropyrimdin-4- i the starting

| ) pi peridi ne-4-carboxylic acid. To renoyv
mat eri al , eafﬁ‘?loﬁ?do%’de% “\Ré‘iprmsg@oﬁ?éﬁﬁ%ﬁx"&f)mﬁe%‘ﬁ’dnP%(Séo\%;?é"“eah@tned) in
DVA (50Q3L f pEati6g &al the soBdtha 3 w0k dikDveGaRdd s fledC TRPDEM3Yasaémd@@ukder Once t he

solid was dissol ved, aqueous, sat urated H 500 nl. for.cr 1, and 230nL
for conbi nedreél}“iﬁ’ﬂ P?F%“}eq%’swé@h%‘ Wﬁﬁﬁ%ﬁa@ﬂwmmmmwdgﬁ%’ta? a%ﬁ%‘

m ﬁ) ur edvvas gélloufg,edd.vﬂﬁt: kolildlwadadtgiimel A 1|Z);5@C ag@B T6it Qp%i‘lad(@dlu@roﬁ\?'ﬁiydﬁoﬁy—}

conbi ned cro ,3). The m xture a .t cool . down to room
Comoratur o B kpernumdal § o8P ot e Toabd 80 e et iy o bR

filt ra‘;i ondaa&tmhe@tmlt(hmrr]va&fmatepofgh?/@?aﬂ?iog siasp@auc@td/;%m(ass)elob.d (f][om
crop 1 nd 92.8 s a |ight broqwn soli romcr 2 r atotal o
3-fluor 03-%4- (5-fl u&)%:%p(%}y%‘%@%ﬂ?ﬂé}yiﬂ?%%%@%@ﬁo%g 417“88) was purilied by

(3- (2-f1 uor opxep@miziof IomIM2BA- K ahidiaDvasatigsbl) @i ip @1 TRH, 3X1H0X hypyslunt Tiha- 4- vl

am no) - N, Ndi net hyl benzam de .8 g, 598 |, 71, 3%vyield).. |
3- Fl uor o- 4- ( %Q‘thoﬂd‘fﬁéﬂ’ég E%T?dég (27%20 £ “ﬁ%‘ﬁ 8&18?)%%2@% Tfie, roﬁ%{liﬂnéfée&’rpé{% Y45yl ) pi p
eridin-1- yl }qpetedrbyiadudin filtatdbmamd-siNd avimeblawrbemn zadivde)-¢ 283N gy dioxg 2ol )

was taken up in DVA 5(600, heat ed t 000Cinab5 L three necke
round bott onjélathf/llpﬁ?ﬁmg'f‘{g%‘%iil‘&a(ggé’ ﬁ@d’i’f&ﬂi %a?fl yighd) ?Srae‘i"hlte,&?]f‘é&ﬁ%ﬂ“ﬁe THEOSY! i ds
went int3@ sotatdigd,abdt 1ywetyeNMR 60 ) N hydbes naddasiigrahldg. Mphie1 veactd IMRVAS

then diluted w . water (180 rd t total volunme to 10 X
by wei ght . TH%Om%WSé’P&]T%@t ég)eg\ng)r%éﬁ’gésgg‘s’ vacuum filtration and
washed with water. The cake was allowed to dry under house vacuum on the
fitted funnel. Wen the cake was 10nostly dried, it was dried further
(vacuum oven) at 45 C under high vacuum ogerni ght to give
3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-y1)-1, 2, 4-oxadi azol -5-yl)pip
eridin-1- yl)pyrimdin-4-ylam no)-N, N-di net hyl benzam de (279.4 g, 571 mmol,
99% vyield) as a tan solid.



Exanpl e 1.13: Preparation of

3-Fl uoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl1)-1, 2, 4-

150xadi azwbD-26ryi4937P peri di n- 1-yl ) pyri m di n- 4-yl am no) - Y- wmeTiuskiaenzans de

(Conmpound 2) Example 1.55PfipaiitioRoLRARItVIan3QR-Frid#propan-2-yl)-1,2,4-oxadiazol-5-

3- Fl uoro-4-(5-f| uoro-6-(4-(3- 2-f|uoropropan-2-y1)-

1,2, 4- oxadlai%wpg“ypﬁg TCHOOXHRE- 1- yI) pyri mi di n- 4-y| ani no) benzoat e.

f\l suspensi on (2)f iTé %s&lﬁz&hﬁngért-rbufdxw&ﬂﬂbplﬁﬂrﬁinﬂ'4Acaiyﬂlo)cﬁicﬁeiﬁi(lgﬁ $342 yhbot)3- ( 2-
uor opr opan- 2- -1, oxadi a et

4 i no- o1 orUBbids asings sttt vhinge i Givme Griad e et o oo

g, 0.436 smvlehperhiude anlitige rétiod mixplté Whihasp b 430 er 1 ©aBO eealibndlad n@nit@leB73

mol ), and Cs2C03 (2. 464 7.56 mmol ) in dioxane (10 nL) was heated

convent i onal PX/“%E‘“@B@“F 1S T hepeagiien B R Y s eRiRe ﬂ‘é‘?ﬁ“ RireH (REPER g (D)-

extracted wi Qmu&@(ﬁmydr&gez@{eg@rpr@ahlay@humm gnrRMifidl @6 ddedirtereaibgsi due

and the residye was purified by -HPLC. Fractions containing desired

product wer e"EBHb] ﬁ%ﬁmeﬂ é‘srP‘Pli“é%nRRPPHe s5datindtea okt sty ere 6%{%"?%}“?‘&9

conce gt rat ﬁdBau:nalﬁrTnéa@smjlmwaaﬂdlr@vghtba@bm:i?woﬁm fplﬁfltsolu;ﬁb@(sgg RN The lagBiis \évas
rinse Wlt rrne rirea over odl um_sul f at Iiter an concentr ted to
give theti tPli‘?S%BP&f‘éHﬁcd"d(‘T%et@? acelaig Xy ml- 7“6”(?&%??“@;?%}’)3“ ERSOMbiRgE §nda

cal cul at ed f Ahse@2AHAGRINGOR: HAROWHen BURJ mﬂ;@lﬁ o adic FaydQ Ivede {dMbldledtand | - |
NVR (400 MHz

, 13) 6 ppm 1. (t, J=7.07 Hz, ), 1.77 (s, 3H), 1.82 (s,
3H), 1.97-2. WSS&?ED?‘?]W“% Pi)ﬂ,lralg@ &I?Hégz@thtw (H¥y 00 mlLypd %% Tanpreais Pha%k&%sslfwg q, J=
7.07 Hz, 2|‘|) oved s&ﬁnﬁ}s@ﬁte( ﬁ]ler&i")nd conE4traiedléhdbmedul ) pres%urzfﬂo éldQ(Z)Je-rt ﬂulyl&Y
%H;g 9 He, uoggf l%}lyglﬁggnérppé?%?tgylg'r%p}%ca]fgamonl)plpe d1ne81 ?arbo(ngl’ate‘](ll48g %?4
3- Fl uor as4- (ﬁmfoll 9Q:Gidd)(ad 2 twdité 2oiidl uor opr opan 2-y1)-1, 2, 4-

oxadiazol-5-y|)pi idin-1-y y anlno ben20| acid. To a
sol ution of ethyl §L¥Kﬁﬂmﬂmﬁg%§t?FB% @1P%“(§GPQ(¥VﬂBWB§rOpan-2-y1)-1,2,4-
350xadi azol - breilpRippRirbsthdéii)bpytidiRy [ irbelylitd wiid daied @) ablaaaa@galhﬁluélwﬂswg fo0. 897

mmol) in a m xed sol vent of Me 15 m) and T s added |ithium
hydr oxi de hyd? EP'édS Té%"‘ef’rﬁres%rezlgﬁ%ﬁ%ﬁ‘i“?n a?*zauwaé ““Pé‘ ‘%‘e‘ﬁﬁt 0° Fr‘éd%r%{PEﬁﬂe was
stirred at r ﬁﬁufe&dﬁf@ﬁé al-Lbugyl aV 8NN ighbprogdne- ylwﬂza%kzdl%ﬂzmﬁgérddﬂﬁzﬁlll 052478

m Xt ure was ac with 1IN nd concentrat in vacuo
10T ool Bl 8 Bont) s i i fieielo £ B d Bty lraBlsd o
filtration t@15m4vﬂ3®3h313ta7t foand QXMRIAG =(3394. [Bmagr 'O N8BS (400 ™iHZ, 85CH) &p@hd)

Exact nmss c d for 1 F 3. 46 n 3,4

[MeH + 1H N ?54%‘?1\@5 é% ?J’ T?’%fbﬂow 5155 g?é 2. éfgjm %@8%0%5 %é@} A 3802 07
5 (m 2H), 2.49 20231 2042414 13.228-3.34 (m 3H), 4.43-4.51 (m 2H)

7.16-7.20 (m 1H), 7.83 (dd, J= 11.87, 1.89 Hz, 1H), 7.90-7.94 (n1 1H)
8.17-8.19 (m 1H), 8.71 (t, J= 8.34 Hz, 1H), -OH was not observed.

Step C RBr epE&z&hpl@fl 60Preparat10n of tert- Butyl 4- (3 (2-Fluoropropan-2-yl)-1,2,4-oxadiazol-5-

3- Fl uoro-4-(5-fluo & ;2 flu opan 2-yl)-1,2, 4-

oxadi azol - 5- VPWB?H%P? f ﬁ?tﬁpﬁf 4 yl ami no) - N-nethylbenzanlde
(Conpound 2). 10T1d@ naxtc@lobt l\/DHCDsfolqun in dioxane (244 mL, 975 mmol) cooled to 0 °C

3-fluoro-4- ( -fluoro-6-(4 -(2-f]luoro a 4- 0X zol - 5-

yl ) pi peri di n'f temaflﬁﬁl"?ﬂ?‘?l‘ms’%g‘if- Wéﬁi ﬂo%@é%%ﬂ?r@p@\é?%z E’lﬁ goxa a?L 8 mol ) and
HATU (70 ng, @plﬁ@ﬂmarmia}boma@mg,ZO(mh)nol)nﬁfeh@ermmMrérB&}éd @nd-the Ra63Q Mol )
was adde After stlrrlag at roomte er%t re faor I h, mxt rified
by HPLC? 5- 0 BB HRAEN TR AHOPT SHYPCEGHE K i ﬁhedéascfl?lé?{asr}P‘Bﬂtﬁ @&Egﬂ‘?
concent r at edvamde 6@sm@ueermmoeeadnaertradmw ﬁr&s&Md\@Q-h wmdw@lﬂz&HHZThe sbBdsOr gam c

hases were dried ov r ntr |ve title
2 ompound ( 51W§rer‘r‘i§f‘“af?%fﬁgq yiyl %‘éhig' @Fre@’ﬁl?ﬁd%& (o eﬂﬁ Hf‘tb‘iﬁ‘ %E‘éﬁg%r
%Hg;‘rlzg N7 02 fludtdfroZan-2£ @WHdpip drﬁMSdf -2 ,274-ékéBiagbld IMtkdciroridd{ 7OIVRR, 28@0&@&‘%43% (
1 mil 77 (s, m
2H), 3. ozdeyle@li‘P as\bhlﬁfkp% ﬁj‘a“ ?}a §a§“1|§2fd %8%%%1%04?34 E%’nérzw[r&‘%ﬁow

6. 04-6. @5 ( Mp141¢)M-+IT) 0O-NMR 2400V, H)MS B4 & phnb 07 I- mJ7 dHy = 26 1626 (191d ,90b=tl11. 87,
1 3a e ot i s %s @ T3 000 th) o nS 0 A b7 ai 380 34T F 50 G0 K REP! ©
3- Fl uor o- 4- ( Bord, 1 uDr meBdis4t (13- ( 2- f | uor opr opan-2-y1)-1, 2, 4-

oxadi azol - 5-yl') pi peri di n-1-yl)pyri m di n-4- ylanino)benzanide (Conpound 3).
To a suspensi on of

3-fluoro-4-(5-fluoro-6-(4-(3-(2- quoropropan 2-yl)-1, 2, 4- oxadi azol -

255-yl ) pi peridin-1-yl)pyrimdin-4-ylam no)benzoic aC|d (see Exanple 1.13,
Step B, 50 ng, O0.108




mol ), ammoni um chl oride (17.35 ng, 0.324 mmol ), and HATU (61.7 ng, 0.162
nmmol) in DMF (2 nmL) in a sealed tube was added

N- et hyl - \WWO=0r@mPpr opan- 2- am ne (0.094 nlL, 0.541 mol PCT/ISR01Ti0X1408 € Was
stirred at RT for 1 hr. The m xture was directly purified by prep HPLC.
Pure fractions were conbined, neutraljzed_ w th saturated NaHCO3 and

evaporated StmRlel’t Breparation of 3f}1-tp- CHigeo-S-Hporg pypimidin; f‘Tyé)B’tpéHd'rﬁ‘gf"Wé'gﬁ%rm

filtration tﬂuafof)ﬂfpdn.tzm)mmogacﬁgjmund (22.5 ng, 0.049 nmol, 45.1 %yield)
as a whi te sol i d. Exact mass ulated fo %%21H22F3N702 461 2, found:
LOVS mz = 462. 4 (fpRHspensippo ﬁ%@l’fﬂlﬁf“ {piperigins i1 2goediazole o1 5 g,
(6H) 2|2_|) 0@527g§7dr(6d1ﬂorlaw4,5 02g 19} 13m3§ 11( dﬂato&hﬂle w3s ﬁﬁe@dlﬁaprbmlet%mné(%ﬁ sgrl 49
m

1H), 7.66 (dalmoﬁr@ib@ed by ”@6 fl&‘hlorﬂ% ﬂuﬂgopfelme%ne (é%§]-TL4$ alm)The seasteon(t

J=8. 3 HZ 1|'|)mxturmagﬁﬂc%ﬂgl4@)23&5’ﬁr h. %3@51&1&1@51%4171& \Eé%@-[’ﬁﬁ{oeecgundblnva\llmﬁ@to%fl\fe&Ct S
of 3- Fluoro4 5-f1 uqro- 6‘4- (2-fl uoropropan-2-y

oxadi azol - 5- {HgEMeer iy e 9l WS)PSWF mtwweﬁaﬂw@rﬂr?ﬁ&yt Wsﬁ%%ﬁcﬁét“ﬁ?leﬁ’é(h%ﬁiede

(Conmpound 1) (033 MCOSIR: d‘f@dﬁ&ﬂ&}teaﬁw&e tomtiRldedrldd abatsb@iud Riifdatigert@aad G ucose

Tol erance Test (0oGIT)). 5S5Male ZDF rats were fasted for 18 h ang random y

gr ouped Pn —C%’felt“&tefléﬁ‘&f Véu‘&d@%}?ﬂéo giyo Avdiovisheghin ddisgold wasgurigeddy 3 10,

or |3P g/ kg ngémﬂéﬁiﬁﬁﬁbhﬂﬁﬁatd’g@lpbﬁdbé?éﬂﬁieg@t chtat-ﬂgﬁad(k@m&i)gIWS Ve%-Aeré- I3er ed

orally via a_gavage .nee VOI U ucose
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addition funnel. After 1 h, the addition was complete and mixture was allowed to warm up to
room temperature. After stirring overnight, the solution was concentrated under reduced
25 pressure and the residue was extracted with dichloromethane and washed with an aqueous 2 M
NaOH solution. The organic phases were dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was purified by Biotage™ column
chromatography (hexane:ethyl acetate gradient) to give 4-amino-3-fluoro-N,/N-
dimethylbenzamide (31.9 g, 175 mmol, 67.9% yield) as a tan solid. Exact mass calculated for
30 CoH,,FN,0 182.2, found: LCMS m/z = 183.3 [M+H]"; "H NMR (400 MHz, CDCl;) & ppm 3.05
(s,6 H), 391 (brs, 2 H), 6.76 (t, /= 10 Hz, 1 H), 7.07 (dt, /= 8.15,0.85 Hz, 1 H), 7.13 (dd, J =
11.43,1.83 Hz, 1 H).
Method B
4-Amino-3-fluorobenzoic acid (CAS#455-87-8, 221.85 g, 1.402 mol) was suspended in
35 acetonitrile (1.80 L). To this suspension was added di(1H-imidazol-1-yl)methanone (250 g,
1.542 mol) at room temperature and the reaction bubbled and became a clear solution. The

reaction mixture was cooled down to 0 °C then N-ethyl-N-isopropylpropan-2-amine (0.416 L,
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2.383 mol) was added followed by dimethylamine hydrochloride (137 g, 1.682 mol). The
reaction mixture was allowed to stir at room temp for 30 min. LCMS showed the reaction was
complete. The solvent was removed under reduced pressure. The residue was taken up in DCM
(2 L) and washed with 1 M HCI (2 x 2 ). The separation of the layers was difficult to observe
due to the presence of some solids. The resulting mixture was filtered and the layers separated.
The aqueous layer was back extracted with DCM (2 x 2 L). The organic layers were combined
and dried (Na,SOy), filtered by vacuum filtration through a sintered glass funnel and solvent was
removed under reduced pressure to give 270 g of a dark brown solid. To this solid was added a
mixture of 2:1 toluene:hexane (2000 mL) and the mixture was heated to 45 °C to form a slurry.
The resulting precipitate was collected by vacuum filtration and washed with 1:1 toluene:hexane
(2 L) and with hexane (2 L). The resulting solid was dried (vacuum oven). The filtrate contained
some of the product and the solvent was removed under reduced pressure and the slurry was
repeated. The first batch was 196 g and the 2™ batch contained 32.528 g. Both batches were the
same by NMR and LC/MS and were combined to give 4-amino-3-fluoro-N,N-
dimethylbenzamide (CAS#536748-06-8, 228.93 g, 1.257 mol, 90% yield) as a light brown
solid."H NMR (400 MHz, DMSO-ds)  ppm 2.9 (s, 6H), 5.5 (s, 2H), 6.8 (t, 1H), 7.0 (dd, J=8.21,
1.9 Hz, 1H), 7.1 (dd, J=12.13, 1.8 Hz, 1H). Exact mass calculated for CoH,;FN,O 182.2, found:
LCMS m/z = 183.2 [M+H]").

Example 1.9: Preparation of Ethyl 1-(6-Chloro-5-fluoropyrimidin-4-yl)piperidine-4-
carboxylate.

To a three neck 5 L round bottom flask equipped with magnetic stirrer, and nitrogen
flow, was charged the following: 4,6-dichloro-5-fluoropyrimidine (332.574 g, 1.992 mol) with
the aid of Acetonitrile (2.6 L). The following were combined in an additional funnel: ethyl
piperidine-4-carboxylate (CSA#1126-09-6, 0.316 L, 1.992 mol) and DIEA (0.522 L., 2.988 mol).
The contents of the addition funnel were added slowly to the flask (exothermic). The addition
funnel was rinsed with ACN. An LC/MS taken 30 min after completion of the addition and the
reaction was determined to be complete. The solvent was removed under reduced pressure to
obtain an oil residue. The residue was taken up in EtOAc (3.0 L) and washed with 1M HCI (2 x
2.0 L), washed with sat NaHCO; (1 x 2.0 L) and washed with sat NaCl (1 L). The organic layer
was dried (Na,SO,), filtered by vacuum filtration through a glass fiber paper and solvent was
removed under reduced pressure to give ethyl 1-(6-chloro-5-fluoropyrimidin-4-yl)piperidine-4-
carboxylate (586.2 g, 2.037 mol, 102% yield) as a light yellow oil which was used without
further purification. The title compound contained some EtOAc by NMR. Exact mass calculated
for C;,H,5sCIFN;0, 287.08, found: LCMS m/z = 288.4/290.2 [M+H]"); '"H NMR (400 MHz,
DMSO-dg) é ppm 1.2 (t, J=7.1 Hz, 3H), 1.6 (g, J/=13.6, 3.8 Hz, 2H), 1.9 (dd, J=13.5, 3.7 Hz,
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2H), 2.7 - 2.8 (m, 1H), 3.2 - 3.3 (m, 2H), 4.1 (g, J=7.2 Hz, 2H), 4.3 (d, 2H), 8.2 (d, J=1.5 Hz,
1H).

Example 1.10: Preparation of Ethyl 1-(6-(4-(Dimethylcarbamoyl)-2-fluorophenylamino)-5-
fluoropyrimidin-4-yl)piperidine-4-carboxylate.

To a three neck 5 L round bottom flask equipped with overhead stirrer, nitrogen flow,
and reflux condenser, was charged the following under N,: ethyl 1-(6-chloro-5-fluoropyrimidin-
4-yl)piperidine-4-carboxylate (362 g, 1.257 mol), 4-amino-3-fluoro-N,N-dimethylbenzamide
(229 g, 1.257 mol), 1,1'-bis(di-t-butylphosphino)ferrocene (59.6 g, 126 mmol), cesium
carbonate (491 g, 1.508 mol) and diacetoxypalladium (14.11 g, 62.8 mmol) with the aid of
dioxane (2 ). The mixture was heated to 102 °C for 2 h. After 2 h the reaction was complete by
LC/MS. The reaction mixture was allowed to cool down to room temperature. The mixture was
diluted with EtOAc (2 L) and treated with a small amount of charcoal. This crude mixture was
filtered through a pad of silica gel (12 cm height in 6L filter funnel) and rinsed with additional
EtOAc (6 x 2 L). The filtrate was concentrated under reduced pressure to dryness and dried
under high vacuum to give ethyl 1-(6-(4-(dimethylcarbamoyl)-2-fluorophenylamino)-5-
fluoropyrimidin-4-yl)piperidine-4-carboxylate (520.02 g, 1.2mol, 95% yield) as a brown solid.
Exact mass calculated for C,;H,sF,NsO3 433.19, found: LCMS m/z = 434.4 [M+H]*). "H NMR
(400 MHz, DMSO-dg) 6 ppm 1.2 (t, J/=7.2 Hz, 3H), 1.5-1.7 (m, 2H), 1.9 (dd, J=13.3, 3.4 Hz,
2H), 2.61-2.71 (m, 1H), 3.0 (s, 6H), 3.1 (t, J/=11.2 Hz, 2H), 4.08 (q, /=7.07 Hz, 2H), 4.2 (d,
J=13.4 Hz, 2H), 7.2 (dd, J=8.1, 1.5 Hz, 1H), 7.30 (dd, J=11.1, 1.8 Hz, 1H), 7.6 (t, J/=8.1 Hz,
1H), 7.9 (d, /=1.8 Hz, 1H), 8.8 (s, 1H).

Example 1.11: Preparation of 1-(6-(4-(Dimethylcarbamoyl)-2-fluorophenylamino)-5-
fluoropyrimidin-4-yl)piperidine-4-carboxylic acid.

To a three neck 5 L round bottom flask equipped with overhead stirrer and reflux
condenser, was charged the following: ethyl 1-(6-(4-(dimethylcarbamoyl)-2-
fluorophenylamino)-5-fluoropyrimidin-4-yl)piperidine-4-carboxylate (260 g, 0.6 mol) and
triecthylamine (251 mlL., 1.8mol) with the aid of MeCN (2 L) and water (40.8 mL). To this was
added lithium bromide (521 g, 5.998 mol) portion wise (exothermic) maintaining the internal
temperature under 50 °C. The mixture was heated at 75 °C for 16 h. The mixture was filtered
and the solid was washed with MeCN (2 X 1 L). The solid was dissolved in hot water (2 L) and
the solution was cooled in an ice-bath. To the cold mixture was slowly added 10 N HCl
(aqueous) by using dropping funnel to pH 1. The resulting precipitate was collected by vacuum
filtration, washed with 1N HCI (aqueous) (1 L), and dried in an oven at 45 °C and under high
vacuum to afford 1-(6-(4-(dimethylcarbamoyl)-2-fluorophenylamino)-5-fluoropyrimidin-4-
yDpiperidine-4-carboxylic acid (231 g, 0.570 mol, 95% yield) as a light brown solid. Exact mass
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calculated for C;oH,;F,NsO5 405.16, found: LCMS m/z = 406.4 [M+H]"; '"H NMR (400 MHz,
DMSO-ds) 6 ppm 1.5-1.7 (m, 2H), 1.9 (dd, J=13.4, 3.0 Hz, 2H), 2.5-2.6 (m, J=10.8, 10.8, 4.0,
3.9 Hz, 1H), 3.0 (s, 6H), 3.1 (t, J/=11.2 Hz, 2H), 4.2 (d, J/=13.39 Hz, 2H), 7.2 (dd, J=8.2, 1.6 Hz,
1H), 7.3 (dd, J=10.9, 1.8 Hz, 1H), 7.6 (t, J=8.1 Hz, 1H), 8.0 (d, J/=1.3 Hz, 1H), 9.1 (brs, 1H),
11.3 (brs, 1H).

Example 1.12: Preparation of 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-V,N-dimethylbenzamide (Compound 1).
Method A

To a suspension of 5-(1-(6-chloro-5-fluoropyrimidin-4-yl)piperidin-4-yl)-3-(2-
fluoropropan-2-yl)-1,2,4-oxadiazole (1.0 g, 2.91 mmol) and 4-amino-3-fluoro-N,N-
dimethylbenzamide (0.530 g, 2.91 mmol) in dioxane (9 ml) was added palladium(II) acetate
(0.131 g, 0.582 mmol), 1,1'-bis(di-¢-butylphosphino)ferrocene (0.552 g, 1.164 mmol), and
cessium carbonate (3.32 g, 10.18 mmol) under nitrogen. The suspension was heated gradually to
95 °C in an oil bath and stirred at this temperature for 1 h. The reaction was quenched with
water and the mixture was extracted with ethyl acetate. The organic layer was washed with
water (2 x 50 mL), dried over magnesium sulfate, filtered, concentrated under reduced pressure,
and purified by Biotage™ column chromatography (hexane:ethyl acetate gradient) to give 3-
fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-yl)pyrimidin-
4-ylamino)-N,N-dimethylbenzamide (0.715 g, 1.461 mmol, 50.2% yield) as a light yellow solid.
Exact mass calculated for C,;HF;N;0,: 489.5, found: LCMS m/z = 490.4 [M+H]"; '"H NMR
(400 MHz, CDCl3) 8 ppm 1.79 (d, /=20 Hz, 6 H), 2.02 (dd, J = 13.83, 3.85 Hz, 2 H), 2.21 (dd,
J=13.52,3.66 Hz, 2 H), 3.07 (brs, 6 H), 3.19 - 3.40 (m, 3 H), 4.36 - 4.56 (m, 2 H), 6.86 - 7.02
(m, 1 H),7.18-7.32 (m, 2 H), 8.14 (d, /=126 Hz, 1 H), 8.55 (t, /= 8.46 Hz, 1 H).
Method B

To a three neck 5 L round bottom flask equipped with an overhead stirrer and nitrogen
flow was charged the following: 1-(6-(4-(dimethylcarbamoyl)-2-fluorophenylamino)-5-
fluoropyrimidin-4-yl)piperidine-4-carboxylic acid (340 g, 0.839 mol) and di(1H-imidazol-1-
yl)methanone (143 g, 0.881 mol) with the aid of MeCN (2 L). After 5 min the reaction mixture
became homogeneous. The reaction was allowed to continue for 30 min. LCMS at t = 30 min
(455.46 [M+H]") showed the activated acid reaction was complete. To the resulting mixture was
added (Z)-2-fluoro-N'-hydroxy-2-methylpropanimidamide (106 g, 0.881 mol) and the reaction
mixture was allowed to continue for 16 h. After 16 h the resulting precipitate was collected by
vacuum filtration. The solid was washed with MeCN (2 L), followed by MTBE (2 L) and
Hexane (2 L) and dried (vacuum oven) high vacuum and no heat to give (E)-1-(6-(4-
(dimethylcarbamoyl)-2-fluorophenylamino)-5-fluoropyrimidin-4-yl)-N-(2-fluoro-1-
(hydroxyimino)-2-methylpropyl)piperidine-4-carboxamide (330 g, 650 mmol, 78% yield) as an
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and the solvent was removed under reduced pressure. The residue was diluted with EtOAc and

10 passed through a silica plug using a 2 L. coarse funnel with a 14 cm diameter and filled with 7
cm of silica. The product was eluted with 2 L of EtOAc to give 36 g of a pinkish solid. The solid
was triturated with MTBE to give 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2.4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (19.2 g, 39.2
mmol, 4.68% yield) as a off-white solid, crop 2.

15 (E)-1-(6-(4-(dimethylcarbamoyl)-2-fluorophenylamino)-5-fluoropyrimidin-4-yl)-N-(2-
fluoro-1-(hydroxyimino)-2-methylpropyl)piperidine-4-carboxamide (330 g, 650 mmol) was
transferred to a 2 L round bottom flask and DMA (500 mL.) was added. The reaction was heated
to 110 °C for 4 h. The reaction was complete by LC/MS. The reaction was allowed to cool down
to room temperature and diluted with MeCN. The resulting precipitate was collected by vacuum

20 filtration to give 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-
yDpiperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (250 g, 511 mmol, 60.9%
yield) as a white solid (crop 1). The filtrate still contained some product. The DMA and MeCN
were removed under reduced pressure and the resulting precipitate was triturated with MTBE to
give 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-

25 yD)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (96 g, 196 mmol, 23.38% yield) as a light
brown solid (crop 3). All the crops of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2.4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-V,N-dimethylbenzamide contained less
then 6% of the starting material 1-(6-(4-(dimethylcarbamoyl)-2-fluorophenylamino)-5-
fluoropyrimidin-4-yl)piperidine-4-carboxylic acid. To remove the starting material, each crop

30 was dissolved (crop 2 and crop 3 were combined) in DMA (500mL for crop 1, and 230 ml. for
combined crop 2,3) at 100 °C. Once the solid was dissolved, aqueous saturated NaHCO; (500
mL for crop 1, and 230ml. for combined crop 2,3) was gently added to crash out the product.

The mixture was diluted with DI water (1.250L for crop 1, and 0.576L for combined crop 2,3).
The mixture was allowed to cool down to room temperature and the resulting precipitate was
35 collected by vacuum filtration and washed with water to give 200 g as an off white solid (from

crop 1) and 92.8 g as a light brown solid (from crop 2,3) for a total of 3-fluoro-4-(5-fluoro-6-(4-
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The reaction was then diluted with more DI water (1800 mL) to bring the total volume to 10 X
by weight. The resulting precipitate was collected by vacuum filtration and washed with water.
The cake was allowed to dry under house vacuum on the fritted funnel. When the cake was

10 mostly dried, it was dried further (vacuum oven) at 45 °C under high vacuum overnight to give
3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-
yDpyrimidin-4-ylamino)-N,N-dimethylbenzamide (279.4 g, 571 mmol, 99% yield) as a tan solid.

Example 1.13: Preparation of 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
15 oxadiazol-5-yl)piperidin-1-yl) pyrimidin-4-ylamino)- A-methylbenzamide (Compound 2).
Step A: Preparation of Ethyl 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-
1,2,4-oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)benzoate.
A suspension of 5-(1-(6-chloro-5-fluoropyrimidin-4-yl)piperidin-4-yl)-3-(2-
fluoropropan-2-yl)-1,2,4-oxadiazole (1.0 g, 2.91 mmol), ethyl 4-amino-3-fluorobenzoate (0.533
20 g, 2.91 mmol), diacetoxypalladium (0.098 g, 0.436 mmol), 1,1'-bis (di-z-
butylphosphino)ferrocene (0.414 g, 0.873 mmol), and Cs,CO; (2.464 g, 7.56 mmol) in dioxane
(10 mL) was heated conventionally at 85°C for 1 h. Reaction was quenched with water and
extracted with AcOEt. The organic layer was concentrated to give a residue and the residue was
purified by prep-HPLC. Fractions containing desired product were combined, basified with
25 saturated NaHCO; (aq), partially concentrated under vacuum, and extracted with AcOEt. The
organic layer was rinsed with brine, dried over sodium sulfate, filtered, and concentrated to give
the title compound (1.0 g, 2.039 mmol, 70 % yield). Exact mass calculated for Cp;HysF3NsOs:
490.2, found: LCMS m/z = 491.3 [M+H]*; "H NMR (400 MHz, CDCl;) § ppm 1.39 (t, J = 7.07
Hz, 3H), 1.77 (s, 3H), 1.82 (s, 3H), 1.97-2.08 (m, 2H), 2.17-2.25 (m, 2H), 3.22-3.33 (m, 3H),
30 4.37 (q,J =7.07 Hz, 2H), 4.42-4.50 (m, 2H), 7.04-7.10 (m, 1H), 7.78 (dd, /= 11.87, 1.89 Hz,
1H), 7.84-7.89 (m, 1H), 8.15-8.18 (m, 1H), 8.66 (t, /= 8.46 Hz, 1H).
Step B: Preparation of 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)benzoic acid.
To a solution of ethyl 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
35 oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)benzoate (440 mg, 0.897 mmol) in a mixed
solvent of MeOH (15 mL) and THF (5.0 mL) was added lithium hydroxide hydrate (188 mg,

4.49 mmol) and Water (5.0 mL). The mixture was stirred at room temperature overnight. The
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mixture was acidified with 1N HCI (aq) to pH 2-3 and concentrated in vacuo to remove the
organic solvents. The solid was collected by vacuum filtration to give the title compound (394.3
mg, 0.853 mmol, 95 % yield). Exact mass calculated for C, H, FsNgO;: 462.2, found: LCMS
m/z = 463.4 [M+H]*; "H NMR (400 MHz, CDCL3) § ppm 1.77 (s, 3H), 1.82 (s, 3H), 1.98-2.07
5 (m, 2H), 2.19-2.23 (m, 2H), 3.23-3.34 (m, 3H), 4.43-4.51 (m, 2H), 7.16-7.20 (m, 1H), 7.83 (dd,
J=11.87, 1.89 Hz, 1H), 7.90-7.94 (m, 1H), 8.17-8.19 (m, 1H), 8.71 (t, J = 8.34 Hz, 1H), -OH
was not observed.
Step C: Preparation of 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl) pyrimidin-4-ylamino)-N-methylbenzamide (Compound 2).
10 To a solution of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-
yDpiperidin-1-yl)pyrimidin-4-ylamino)benzoic acid (73 mg, 0.158 mmol) and HATU (70 mg,
0.184 mmol) in DMF (2 mL), methanamine (315 pL, 0.630 mmol) was added. After stirring at
room temperature for 1h, mixture was purified by HPLC (5-95% CH;CN). Fractions containing
desired product were partly concentrated and residue was extracted with 1M NaOH and CH,Cl,.
15 Organic phases were dried over MgSQ,, filtered, and concentrated to give the title compound
(51.9 mg, 0.109 mmol, 69 % yield). Exact mass calculated for Cy,H,,F3N;0O,: 475.2, found:
LCMS m/z = 476.4 [M+H]*; "H NMR (400 MHz, CDCl;) § ppm 1.77 (s, 3H), 1.82 (s, 3H),
1.98-2.07 (m, 2H), 2.19-2.23 (m, 2H), 3.02 (d, /=4.80 Hz, 3H), 3.23-3.31 (m, 3H), 4.43-4.48
(m, 2H), 6.04-6.05 (m, 1H), 7.00-7.02 (m, 1H), 7.47-7.50 (m, 1H), 7.62 (dd, J=11.87, 1.89 Hz,
20 1H), 8.15 (d, /=1.39 Hz, 1H), 8.61 (t, /=8.34 Hz, 1H).

Example 1.14: Preparation of 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)benzamide (Compound 3).
To a suspension of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-
25 S-yDpiperidin-1-yl)pyrimidin-4-ylamino)benzoic acid (see Example 1.13, Step B, 50 mg, 0.108
mmol), ammonium chloride (17.35 mg, 0.324 mmol), and HATU (61.7 mg, 0.162 mmol) in
DMEF (2 mL) in a sealed tube was added N-ethyl-N-isopropylpropan-2-amine (0.094 mL, 0.541
mmol). The mixture was stirred at RT for 1 hr. The mixture was directly purified by prep
HPLC. Pure fractions were combined, neutralized with saturated NaHCO; (aq), and evaporated
30 MeCN to form a solid. The solid was collected by vacuum filtration to afford the title compound
(22.5 mg, 0.049 mmol, 45.1 % yield) as a white solid. Exact mass calculated for C,HpF;N705:
461.2, found: LCMS m/z = 462.4 (M+H"); '"H NMR (400 MHz, CDCl,) & ppm 1.80 (d, J=21.5
Hz, 6H), 2.00-2.07 (m, 2H), 2.19-2.23 (m, 2H), 3.23-3.32 (m, 3H), 4.44 - 4.49 (m, 2H), 5.74 (bs,
2H), 7.06 (t, J=3.7 Hz,1H), 7.55 (dd, J=8.6, 1.6 Hz, 1H), 7.66 (dd, /=11.9, 2.0 Hz, 1H), 8.16 (d,
35 J=1.4 Hz, 1H), 8.66 (t, /=8.3 Hz, 1H).
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Example 2: In vivo Effects of 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (Compound
1) on Glucose Homeostasis in Male Diabetic ZDF Rats (Oral Glucose Tolerance Test
(0GTT)).

Male ZDF rats were fasted for 18 h and randomly grouped (n = 6) to receive a GPR119
agonist, (Compound 1), at 0.3, 3, 10, or 30 mg/kg (mg compound per kg body weight). The
compound was delivered orally via a gavage needle (p.o., volume 4 ml./kg) 60 min prior to
glucose bolus (3 g/kg) (time = -60 min in Figure 1), with a separate group receiving vehicle
(20% hydroxypropyl-beta-cyclodextrin) as control. At time O min the glucose bolus was
administered. Levels of blood glucose were assessed using a glucometer (One-Touch Ultra™,
LifeScan) at time -60 minute (prior to compound administration), at 0 min (at time when
glucose bolus was given), and at 30, 60, 90, and 120 min post glucose bolus. The plasma
glucose concentration (mg/dL) at the different time points is shown in Figure 1 and Table 1.
Glucose excursion (AUC (area under the curve) reduction) in compound treated animals relative
to vehicle control is shown in Figure 2 and Table 2. These results demonstrated that the
GPR119 agonist, 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-
yDpiperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (Compound 1), lowered blood
glucose after a challenge with glucose in diabetic ZDF rats.

Table 1

Plasma Glucose (mg/dL)

Compound 1 Dose (mg/kg)

Time | 20%HPCD 0.3 3.0 10.0 30.0
(min) | Mean | SEM | Mean | SEM | Mean | SEM | Mean | SEM | Mean | SEM
60 | 106.7 | 3.2° | 106.3 | 5.7 | 1100 | 52" | 108.7 | 3.1° | 104.8 | 4.8
0 932 | 48" | 897 | 3.0 | 827 | 3.0° | 76.0 | 3.0° | 93.0 | 4.1
30 | 217.7 | 1477 | 2017 | 17.77 | 1845 | 15.0° | 174.0 | 19.3° | 197.0 | 23.6°
60 |197.3 162" | 1922 | 2177 | 1442 | 1257 | 1358 | 11.57 | 124.8 | 108"
90 | 1823 |17.7°| 1853 | 1507 1512 | 89" | 1413 | 1027 | 1358 | 6.7
120 | 163.0 [ 103" | 1548 | 13.2° | 1462 | 46" | 132.5 | 7.9° | 1302 | 6.7

‘N=6

*

*

*

Table 2

Compound 1
Dose (mg/kg)

0.3 6.5
3 47.0
10 60.1
30 52.1

% Inhibition of Glucose Excursion
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shown in Fi gyelzzeelw?lg E\a/'enh?clér &Bl%yehygrox;paral)yl beSta -cyclodextrin) as control. At time O min. the glucose

bolus was administered. Levels of blood glucose were assessed using a glucometer (One-Touch

10 Ultra™, LifeScan) at time -30 minute (prior to compound administration), at O min (at time
when glucose bolus was given), and at 20, 40, 60, 120 min post glucose bolus. The plasma
glucose concentration (mg/dL) at the different time points is shown in Figure 3 and Table 3.
Glucose excursion (AUC (area under the curve) reduction) in compound treated animals relative
to vehicle control is given in Figure 4, and in Table 4. These results demonstrated that the

15 GPR119 agonist, 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-
yDpiperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (Compound 1), lowered blood

glucose after a challenge with glucose in 129SVE mice.

Table 3
Plasma Glucose (mg/dL)
Compound 1 Dose (mg/kg)
Time | 20%HPCD 0.3 3.0 30.0
(min) | Mean | SEM | Mean | SEM | Mean | SEM | Mean | SEM
30 | 522 | 307 | 585 | 40| 635 | 337 | 645 | 7.6
0 647 | 277 | 742 51 752 | 217 | 787 | 7.6

20 | 24951 94" | 2213 | 1347|2067 | 11.0°| 1858 | 8.1
40 | 2943 118.5° | 2748 | 647 | 233.0] 98" | 2160 | 7.7
60 |291.3]113.8°| 2582 | 9.6° | 2135 | 12.17 | 191.7 | 10.8°

*

120 | 185.8 [ 13.3"| 1545 | 85 | 1382 | 46" | 138.7 | 134
20
Table 4
Compound 1 . .
Dose (mg/kg) % Inhibition of Glucose Excursion
0.3 16.9
3 34.8
30 42.1

Example 4: In vivo Effects of 3-Fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide (Compound
25 1) on Incretin Hormone GIP Release.
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Plasma QP in Mce Total
AP, pg/nm Vehicle 36.01 3
PCT/US2011/052478

Male 129SVE mice (approximately 8-week old) were fasted for 18 h and randomly

Plasma G P in Mce Total

grouped (n = 6) to receive a GPR119 agonist, (Compound 1), at an oral dose of 0.1, 0.3, 1, 3, 10,
or 30 mpk (mg/kg body weight). Compounds were delivered orally via a gavage needle (p.o.,
volume 4 ml./kg), and after 45 min a blood sample was collected to determine plasma total GIP
levels. A separate group received vehicle (PET: 80% PEG400, 10% ethanol, 10% Tween80) as
control. Plasma GIP levels were determined using a Total GIP ELISA kit from Millipore. The

results are shown in Figure 5 and Table 5.

Table 5
Compound 1 Total Plasma GIP in Compound 1 Total Plas.ma GIP in
Dose (mg/kg) Mice Dose (mg/kg) Mice
Total GIP, pg/mL Total GIP, pg/mL
Vehicle 36.01 3 318.5
0.1 60.92 10 444.8
0.3 68.21 30 695.0
1 183.8

Example 5: Homogeneous Time-Resolved Fluorescence (HTRF®) Assay for Direct cAMP
Measurement.

The GPR119 agonist, Compound 1, was evaluated in an HTRF® cAMP detection assay
according to the manufacturer’s instructions (Cisbio, cAMP Dynamic 2 Assay Kit;
#62AMA4PEJ) using CHO-K1 cells stably expressing the GPR119 receptor. Briefly, CHO-K1
cells were transduced with a lentiviral vector encoding the nucleotide sequence of GPR119
(NCBI mRNA and protein reference sequences: NM_178471.2 & NP_848566, (GPR119 has
also been referred to as Glucose-Dependent Insulinotropic Receptor (GDIR)). The N-terminus
of the GPR119 nucleotide sequence was modified to replace the first, methionine-coding codon
with a nucleotide sequence coding for a standard, nine amino acid, hemagglutinin tag.
Following transduction, cells expressing the GPR119 receptor were isolated and a single clone
was isolated following standard dilution-cloning procedures. On the day of the assay, cultured
CHO-GPR119 cells were harvested, suspended in assay buffer and plated into 384-well assay
plates (PerkinElmer Proxiplate #6008280) at a density of 2,000 cells per well. A cAMP standard
curve was included on each plate. Test compounds were solubilized in DMSO, serially diluted
in DMSO and then diluted in assay buffer before adding to the cells. Test compounds were
evaluated in triplicate, using 10-point, 5-fold serial dilutions starting at 10 uM. The final DMSO
concentration in the assay was 0.5%. Compounds and cells were incubated for 1 h at room
temperature and then detection reagents were added to each well (cAMP-D2 in cell lysis buffer,
followed by europium cryptate-labeled anti-cAMP antibody). Plates were then incubated at
room temperature for 1 h prior to reading. Time-resolved fluorescence measurements were

collected on PerkinElmer Envision™ or BMG Pherastar™ microplate readers. The compound
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30 Metabolites M1 and M2 were found to be pharmacologically active (see Example 5) whereas
the M3 metabolite was shown to have substantially little activity (ECso = 100uM, HTRF®

assay). Quantification of these three metabolites showed that the order of formation was
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Example 8: Differential Scanning Calorimetry.

30 Differential scanning calorimetry (DSC) studies were conducted using a TA
Instruments, Q2000 at heating rate 10 °C/min. The instruments were calibrated for temperature
and energy using the melting point and enthalpy of fusion of an indium standard. Thermal
events (desolvation, melting, etc.) were evaluated using Universal Analysis 2000 software,
version 4.1D, Build 4.1.0.16. The DSC thermogram for the anhydrous crystalline form of

35 Compound 1 is shown in Figure 7.
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Data Viewer Software, version 1.0a and X Pert H ghScore Software, version
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anhydr ous cr YEdravhll dve@s fuoh i WEighiHEse aﬁ@wmﬂatéd 18ngSBOVAL viBal AinglyEi€2000 sofware
2012/ 040279PCT/, U82011/ 052478 Exa rmal Gravinetric Anal ysis.
Ther mogr avi B PIEL el idel { HOAR JERANEBIE Bd AT MR PR Rt s ToA
Q600 or (BO000o@pouneatid dhgwh af Eigdi® 70/ m n. The instrunment was calibrated using
a standard wei ght for the balance, and Al unel and N ckel standards for the
furnace (Curie point neasurenents). 5Thernmal events such as weight-loss are

cal cul at ed ugk#igplehe: Maﬁﬂémisttﬁ«@%bﬁﬁioﬁﬁﬁg@lgsoftvvare version 4.1D, Build
4.1.0.16. The TGA thernogram for the anhydrous Cg%*gt al line form of Conpound

1is shd®n in Fi gérdé(nafmc BT -PREn (BM?&HWEEYW Ed;%‘%i‘ %ﬁ%‘?l%’ie . 10A
dynam c noi Sﬁdﬂptﬁm&ﬁilﬁelt MI@MS}aUSﬁlgﬂA ms&@@@b&m&eﬁep@w@r amyaﬁiamlgby
noi st ure- sor ptl on ana zer I‘ por | ONn -
prepar ed for PERES %H‘ﬁl“ﬁ/%@l‘?g Bl ??I“E\’}ﬁ il t%ecﬁsdml’]ﬁ h?@eﬁﬁh%%anﬁlesw}aéeq W tﬁe tared
Ealrrpl e hOkdghaninaemeem bmh@@e& d@/lﬂigtstk@ mig@-@mlmt ﬂ@;(OQ/ﬁnSHm?IWH

al ance. ryrLng St e was run, I at or
The i sot her nf’ % El?edﬁ Ay t@“Pé’Sa“t‘i" % %Tm%l W%B?@%Wwﬂfycfaﬂlaeg} ffPﬁ‘r%&”é’bRIﬂr om

10% RH 15t o W&H, WiltH llﬂtewatseﬁ\y@{oszo%‘ RAOA % Qve2dVeiRhbe AAIVRhGNL010MREGEI0
smal l er than 0. 010% gver 10 mn i chever occ[#rred first,

was requi r ed™JefbiRt© d‘nWPlﬁEﬁVﬁ‘dOCE‘&frﬁdﬁgﬁn‘é%&m%rﬁi—PVg} F gontippiae ipdpepext §itiint  of
the sanpl e egdlillTHKatee tondst dﬁﬁ@iahi@&@q@h@r\é%dw&esﬁﬂie&ﬁlﬁﬂvﬂﬁds @dter@.a@b aCealt7

hol d. The dyn ture- sorp tion prof for the an stal line
f orm of Conpg%fdlgﬁ%‘?él%wa% gL %Ofﬂﬁgx the anhyd’f%%y@ﬁ%nf Oé‘BO n the art
Wi || recogni zemphiatl 1Vadhb@b s Fipdkiefsi cat i ons, additions, and substitutions to
the ill %trative exanpl es set forth herein can be made w thout departing
fromthe spirit of the invention and are, therefore, considered within the
scope of the i nvemhd)se@kﬂl@' ih @cla@viDfecaghizel iR @Ar@NC dolificQldgd) auttitidnl] sd
DD ot o et RIS oo 0 720 SRl Nt B £E8TRC 1
spirit of the invention and are, therefore, considered within the scope of the invention.

Citation of any reference throughout this application is not to be construed as an

25 admission that such reference is prior art to the present application.
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WO 2012/ 040279PCT/ US2011/ 052478 CLAIMS W claim 1. A conpound sel ected from
the foll owi ng conpounds and pharnaceutically acceptable salts, sol vates,
and hydr aveot2gomof : PCT/US2011/052478
3-fluoro-4-(5-fluoro-6-(4-(3-(2-fl uoroprogens 2-y1l)-1, 2, 4- oxadi azol - 5-
yI)piperidin-11¥L pyrim din-4-yl am no) - N, N-di net hyl benzam de;
3-f|uoro-4-(§@f 10-6-(4-(3-(2-fluoropropan-2-yl)-1, 2, 4- oxadi azol - 5-

yl) pi peri di ni1-yl z\pymb&indis@lededytk@he @l ibypblian Zrphd@iacéidally acceptable
3-f|uoro-4-(5-f|uoro-6%é4-%3-(2-fluoro‘ropan-2-y1)-1,2,4-oxadiazol-5-

yl ) pi peri di n-1 -yl Y355rPivgs AL itEs%enzanm de. A conpound sel ected from
3-fl uoros4- (5-fl uor o- 63{Kholo3(GAtdol LIOLPELQARBrodropdn-2-31) A, M4-oxadiazol-5-

oxadi azol - 5-yl ) pi per.i di n-1-yl ) pyri m di n-4-yl am no) - N, N-di met hyl benzam de
and pharnaceuticaVQ@P%E%EbYé®¢@”@3ﬁ9§P”§Bﬂ%gfggﬁhﬂhﬁ“ﬂVH?ates thereof. A
COWDO;JHS | sel eﬂ ed fr |0WB{ﬂh@rof@dS(Ljfmgfd;@(éf@@ﬂ?Bﬂ)@ro?ﬁdZ@DEl[Z,EB@;&UIak&l%L| y

acceptabl e salts, solvates, and hydrates er eof : _

311 Uor 0- 4- (5- 1 1 LEPERE AL pmidih T PO B amids: 9ox adi azol - 5-

yl ]Z}Oi peri di ? 1]; ?/ 1) pyri m(ﬂdbﬂ(a=44(5m?fﬁ-@m)-csl-\&zmbfa)ﬁdpa?zgm1@4-o@a%z01-5-l
3-fluoro-4-(5-fluoro-6-(4-(3-(2-f1uoropraopan-2-yl1)-1, 2, 4- oxadi azol - 5-

yl) pi peri®di n- 1- y1 YRRIP§iinat My nidini B‘?’?E%Hzr?lﬁ‘é%"/' A conposition conprising a
conmpound according to any one of claims 1 to 3. A conposition conprising a

conmpound accQrding to any one of clainms 1 to 3 and a_pharmaceuti cal
acceptable carrie FoﬂpﬂﬁpﬁﬁﬂnThﬁmﬁ?g$gpﬁﬁ64§m 'ﬁﬁ%@ﬂ?ﬁ@ﬁ“@ﬁﬁﬁ?#?ﬁﬁdl¥he

SL ep of adm x: Ing axﬁﬁﬂ@(ﬂgb{]ﬂ)i@ﬁ@i@fldj'lﬁ)griﬁlﬂiiram-){/laﬁmlﬁ))N,Nﬂir@tﬁ}?%eﬁza’fnﬁd@anand ad
pharmaceutically accepta carrier. A conposition c rising a conpoun
according to any gﬁﬁmng6P§¥ﬁ§q{ﬂﬁﬁm§?S%nghmgéggﬁﬁsgggPtaceutical agent. A
met hod figr preparing a conposition conprising the step of adm xing a
conpound according to any one qj nd a second_aGgrnacgutica

cl ai lto 3,
agent. WD 2012/0 %@@?ﬁ@?ﬁ?ﬂlﬁ%%‘ﬁﬁ%%@ﬁ%‘ﬁ%ﬁﬁmeﬁ JEtePEBiCect ed
fr;)ﬂr)r! adphar rraceu_gain@,asblvsteg_pﬁtslhﬁaﬁd@,theaeé)ff;or mul ation, a dosage form g
conpnl ned preparation, fwn , na a t; co I SI a conpaun
according to any one O?ﬂepgﬁﬁgﬁﬁwﬁbggL@ﬁa5&O§@g@%§5§ﬁg2ﬁﬁe§ﬂp? al agent.
510. A net hod for b%zll)iﬁ%@i@ﬁi—Dgl)ﬁyﬁ(ﬁﬂdiﬁﬂlryﬁrﬂﬁﬂ(ﬁ)—mﬁle%@lbk%@ﬁﬂiei andi n an indi vi dual
or 1ncreasing a ood L ncret eve I Ndl vi al, C Il sing
adni ni Stbr ng to said i”'EIHPR?r"!dGﬁ“OFW'ﬁ%@d%{}w&%@fp?n' 'Ybﬁér‘gg?g‘ﬂtaF%érl y

effective amount ghpigerRBNPOLREinAGeartnigo)benzaniyeone of clainms 1 to 3; a
conposition according to any one of clains 4, 5, and 7; or a pharnmaceuti cal
product according to claim9. 10

4. A composition comprising a compound according to any one of claims 1 to 3.

25 5. A composition comprising a compound according to any one of claims 1 to 3 and a

pharmaceutically acceptable carrier.

6. A method for preparing a composition comprising the step of admixing a compound

according to any one of claims 1 to 3 and a pharmaceutically acceptable carrier.

30
7. A composition comprising a compound according to any one of claims 1 to 3, and a
second pharmaceutical agent.
8. A method for preparing a composition comprising the step of admixing a compound
35 according to any one of claims 1 to 3, and a second pharmaceutical agent.
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11. A nethod for the treatnent of a disorder selected from a
GPR119-receptor-rel ated disorder; a condition aneliorated by increasing
secreti orwof20exn4d218reti n; a conditi on aneliorated by i neceas2oig/os4s$ ood
incretin level; aaghmgiabéudbal pRANAGE SN d@ZESN: RYphh@ideddQOE cOMSSitioR, aTeudlioglaCcal
di sorder; a netabolic-related disorder; and obesity; in an 15individual;
conpri sing adniniQ?%%T@ﬁmFé”@%?ﬁfPﬁH¥@FﬁﬂﬁP“Hﬁw%éé a ki ¢pRpfising compound
therapeutical ly efdcegiiigi€amonubt cl@ifns a 1€ 9P AGEaNEEdged Bgcany one of
claims 1 to 3; a conposition according to any one of clainms 4, 5, and 7; or
a pharmaceutical product according to claim9. 2012. A nethod for increasing
the secratiom.of amdin@rietindtedsigatit seqtelionlollinc@iin i@ RBGIRYoEindtRd
incretin level in an indivjdual, conprising admnistering to said .
i ndividual in neeBbP%%W@B??VﬁlﬁﬂbWﬁﬁ H?ﬁ%ﬁ?ﬁ?n%?h@6¥?9%ﬂﬁﬁﬂﬁHF“H?MQHn“ﬂ
conmpound accor di Nhefedf: & iiRtdpedicayn@reeive aidlfl of @ BRI hGodBRes alyefle 35 a
result of a nmetabolic chem cal reaction of 3-fluoro-4-
(5-f 1 uor o- 6- (4- ( 3¢Sl G byspp iercgaring toany ops i laimat Ssand s Bider i di n- 1 -y
)pyrimdin- 254-yphaimaeiidd podichRtbdinbenadamiae, or a pharnaceutically
acceptabl e salt thereof. 13. A nethod for the treatnent of a disorder
selected% rom a GPR119-receptor-rel ated di sorder; a condition aneliorated
by increasi ngl.sechahdugid fof théfeatiH 6t 4 dsord@r QRN a PRI DFREREH-BMted
increasing a blood incretin |evel; a condition characterized by | ow bone
30mass; a neur ol ofPEATT HFWEGR Amelipriiet YYBITASINR SFCEUISH O BYEEY 2 CHHi%Bbesi ty;
i R an }ndi vi ﬂual ; alﬁél_{w&tjtclﬁdyﬂ@%r?ﬁﬂfg!aibﬁbaiﬂcﬂ:gnl@?l$ab&diti@ﬂbNdéﬂtbﬁlzedl{j}{lﬁ@@dne
t hereof, a therapeutica ef fective amount q conpound accarding to
claim 3, wherein 84t°d* E%‘ﬁ%%‘f%lSlﬁ‘érd‘ﬁé?w‘é‘Fté‘P‘)éla'r%{éte‘gleoé iatnElGPeSé{y;riﬁf‘%bol ic
?ge;nl calisreacti Ogirﬂf]?/icﬁilf; %&%fr@hég_(hﬁmfsltdﬂigg Qrs@'rd_(iﬁﬁ(i_ataa_l in rieed tlh)ereof: a theglpeutizallyl _
-fluoropropan-2-yl1)-1, 2, 4- oxadi azol - 5-y| ) pi peridin-| - pyri m di n-4-yl am
no) - N, N- 35di et h?‘%‘iﬁé ZATRUGE] a&PmBO%Ha?%%Je%%fPia%?qey?alewédﬂaﬁi eodppittion
thereof. WO 2012iQ4Q8IPGH JdS20A12ih0 324 48d 14 bipRar@hiceai GpppaLNscadiglisli ng to
claim1; or a conposition according to any one of clains 4, 5, and 7; in

the manufacture of®% fredi canent for i ncreasing the secretion of an incretin
in an individual or increasing a blood incretin Ievel in an individual.

515. Use of a.co und according to claim1; or a conposi.tion according to
any one of cllgi rrnggzt‘}et ?‘farn‘acr?a,sg’ﬁﬁhetsﬁ%etﬁ)& PREEGHR! Wﬁﬁé‘&?@a‘ﬂ%ﬁ%mﬁér ?
treating a di sordslood ci@dfin ieRé iy iidakiduh@nptising @indnidieS6 Wekid irsliveRihEia hew
from a GPR119-receptor-rel ated disorder; a condition aneliorated b _

i ncreasi ng secr et ﬁ’ﬁ%‘)gﬂt@ﬁpﬂ‘i‘&? le‘/ﬁf?s??twﬁ aFP8WHi°§ it B REHE i“’&qrg‘c“ééo %9‘“1 3}18%8%% ng
a blood incretin k&y@hnipoandioaehictacans & Railaectand@etc enli@icbane onBsigoroa-

10neur ol ogi cal disorder; t abolic-rel ated disorder; and obesity. 16.A
conmpound accordiné"EWEFé?ﬁgéﬂﬁ§“EHﬁB8§P®fb%486%%?8%%8XPH“€H?L8N§%BW%%Iains
4, 5, amg 7; or a4phanmpoemdingalylRhatied oacsafticogichlty £taka¥leSalt fhefeoise i N a
met hod of treatnment of the human or animal body by therapy. 15 17. A
conpound according to claim1l; a conposition according to any one of clains
4, 5, and 7; 19r aAphAdaE6aLE ir€dhend 600 CIrdod Qi figh: b GPRI1 89-FecitorfrolatetiSe i N a
met hod of increasing the secretion of an incretin in an individual, or

i ncreasing a bl ooﬁlsﬁgrﬂ‘ér BEAUPR GBI HELRY PSR derktion olaniCrelR: g 5oRsYiTAd

according to cl ai amdljorfled3TROSIsing @BlodE GRfcflh NFelt ®c@idiion BarferigédtyTew $oned,
and 7; qr. a pharnaceuti cal guct according t laim9; for use in a

r . 0. C ; |
met hod of treatinga% 8?%‘6?1%£9a? ROTde # ‘ﬁ‘ﬁ‘?‘?ﬁha%%{f‘t?d EHEi HILRFHY P 8r der i s
selected from a (@ERIWLIL t@GEPINGAAGINAtEd e saIriftBviduRincRBdihticona tlRbéwicatyed
by i ncreasing secr&thon of an incretin; a,. _ . _
effective amount of a compound according to claim 3, wherein said compound is
generated as a result of a metabolic chemical reaction of 3-fluoro-4-(5-fluoro-6-(4-(3-
(2-fluoropropan-2-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-

35 dimethylbenzamide, or a pharmaceutically acceptable salt thereof.
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25condition anmeliorated by increasing a blood incretin level; a condition
characterized by | ow bone nmass; a neurol ogical disorder; a
met abol i cwoebetmok7di sorder; and obesity. 19. A conpoundPatasediliof4r® cl ai m
3 for use inia MeyUbOs Qbmbs@ALEBRIdnOD clalif 1 FuAROmAEsitRA 2 b@tdik0d YinPynetdier apy,
wherei n said conpound is %gngrated aﬁ aresult of a netabqli% 30chem ca
reaction of 3-fl ubfigs4: {50 /gy eng 9t€§-0?2PFP‘ﬁ%}?%‘bFO6H§Ff’-a%‘9%ﬁ § sepregopof an
oxadi azol - 5-yl ) pi pefetiflinmindiVi)lRy bd ifteisigd-tydod M@ 1dNeNn dh MRvithbenzam de,
or a pharmaceutically acceptable salt thereof. 20. A compound according to
claim3 for use in a nethod of increasing the secretion of an 35incretin in
an indi visdualis.or UBEsRaASMPOINA abdoBBk bRELR1 ] dt alcBMBbsition adddrdifttb wh@dtR!of
wherein said conpound is generated as a result of a_metapolic chem ca
reaction of 3-fl ubfigs4: > O/ IS/ HABRIYISET P BISIEAMIHE fryging a disorder in an
(5-fl uoro-6- (4- ( 3imRidubly Gn&BihQRABEdyrly selecd 4rofX AGIPRZ B)-rebepydryQhtp@dikhldd; 1- I
) pyrim di n4-yl am no) - N, N-di met hyl benzam de, or a pharmaceutjcally
acceptabl e salt tA&pEYPn apglioraiedbyigettesecsicachyl Poeld gicmdigpgpicligaed n 5
nmet hod of treati ngy mc@hsdf O@bod ifcréalh 16leNdicvhdiidl charabhigi Rl By BRl kbne giaRouNnd i s
generated as a result of a netabolic chenigal reacti%n_of
3- f | uor dV4- ( 5- f | uBFERleRigahdipgrderoa pEliGEFIEaAHsPdSF13nd PPt oxadi azol - 5-
yl ) pi peridin-1-yl)pyrimdin-4-ylamno)-N, Ndi net hyl benzam de, or a
pharmaceutically acceptable salt thereof, and said disorder is selected
from a GPRl?@- r e CEPTBYU ErAr ERe (icesr gé&k?‘)m&o%‘?{bﬁcﬁ?@ﬁg LMD OBt At %ﬂ?r >,
i ncreasi ng secr et k@7, 0f a @rhAGihRhl fodudt £60ing tokih®ank bicah ahRehobyf
i ncreasi ng a bl ood incre%in | evel ; a condition characterized by | ow bone
mass: a neur ol ogi EEA™E ghihgaymanprapimahlady bY IEfaRY¥-ed di sorder; and obesity.
22. A phgrmaceutical product selected from a pharmaceutical conposition, a
formul ation, a dosage form a conbjne reparation, a twn pack, .and a kit;
conpri si ng al%omg&%@pﬂ%’ﬁéﬁﬁf%?%@ ClaBn gfﬁﬁ“‘)ﬁ}}%@“mn Erying tOlan'E’BE of cfaigps %ée ina
met hod of treat meadd Qbr 4 frarhatsRRaqodidi 2Bdrdiae thycldim o e GaAY a method Af
pharmaceutical product selected from a pharmaceutical conpositjon, a
formul ation, a dog’é‘ﬁés“?%)tgﬁiec‘ﬁu%‘h%iﬂh‘écae“ﬁr“éi)‘hlrn VidgH or Bereging ap'%lﬁ‘?é’l, A a kit
conprising a conpudn 20@ae@odi ng to any one of claims 1 to 3; for use in a
met hod of increasing the secretion of an incretin in an individual or
increas#Hg a blood incretin level in an individual. 24. A pharmaceuti cal
gr oduct f sel ecg.ed fr?{)c_@ﬂip%@da&afdmg:@utahﬁaj a db@fﬂipﬁﬁér{(aic@cﬂdinglt({d%&@”hé Stcldns 4,3,
osage form a co e reparation, a twn pack, and a kit; conprising a
conpound 25accor df ﬂ%a BiggPrequss %ﬁorimg ¥ %La“f‘@f 906%‘@ 1Pﬁ“§ﬁ’ﬁggff6‘if“6$
treating a di sordedissaées beddividam wieréPRild SissregepieRtted @bt £dPRI Botepior- a
condi tion aneliorgﬁq%gﬁ% 'ncreqﬁlng secretion of an incretin; a condition
anel i orated by i ntEy%&HE! ﬂkéaﬁPB e amerigifed by dgepsingsersiion Aiap HegHBrdct eri zed
by | ow bpgne nmass; cédiebbtiagicdby idirsBind@rnlood intediabaki; € cbilith @BartitGREMRY ;

and obesity; in ap individual.
y E)w bone mass; a neurological disorder; a metabolic-related disorder; and obesity.

19. A compound according to claim 3 for use in a method of treatment of the human or
animal body by therapy, wherein said compound is generated as a result of a metabolic
30 chemical reaction of 3-fluoro-4-(5-fluoro-6-(4-(3-(2-fluoropropan-2-yl)-1,2,4-
oxadiazol-5-yl)piperidin-1-yl)pyrimidin-4-ylamino)-N,N-dimethylbenzamide, or a

pharmaceutically acceptable salt thereof.
20. A compound according to claim 3 for use in a method of increasing the secretion of an

35 incretin in an individual or increasing a blood incretin level in an individual, wherein

said compound is generated as a result of a metabolic chemical reaction of 3-fluoro-4-
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30 25. A nmethod for increasing the secretion of an incretin in an

i ndi vidual or increasing a blood incretin level in an individual,

conpri si yoadrmyaddzvering to said individual in need theredfUS2a10628pHUNd
according to any Ruddb-6 ¢4-ad-(Pslubrdpeopan-2 Y 1)COIIPoRE 426105 - Wb;hﬂ&'bn@msleﬁ%ﬁnﬂdin—
phar maceut i cal thod for the treatnen & di sor der

sel ected from a @Eﬂ@gﬂwé‘m@é‘w hearagtide o %F%Fuucéuycaﬁﬁed’f* oAl BEPY or at ed

by increasing secretion of an incretin; a condition WD

2012/ 040279PCT/ US2011/ 052478 a iora increasing a blood incretin

|l evel ; a con %tioﬁ‘@ﬁﬁ?ﬁ@?&??gﬁﬂoﬁvnPg%”ﬂﬁ%@ ﬁﬁ?§%9£“ 08 8 HSgedPr 24/ sor der ;
a met abolsi c- r el at gdiviliualotvE&Ein s@d dorRRGd ts)gendrzﬂecBe@ alréxdit vi dbhadabolic @RIt Bi Ng
adm nistering to said individual in need ther a compound accordlng to

any one of cl ai ms"°498 83O THRI-SH- W@ﬁluamg@eah%r yBHa?rW@éﬁ%? cal agent .

A method for incr ?@fﬁpé’ﬂﬂuih?l);%@l@fﬁ(ﬁh%@ﬁhn(ﬁflo)amNldﬁﬁétﬁ}tlbdihzérﬁld@l’(br h phirMadu@dallr
increasing a blood incretin |level in an indivjdual rising rescrlblng

to said |nd|V|duawmﬂﬁﬂﬁ%%ﬁ*?ﬁ%?éﬁ?Sm%ﬁ%%ﬁ%&ﬁﬁﬁ“ﬁ%@@@d@ﬁ F8f&ﬁp O Freatesk

](C:I ai mrs] 1to3in al@(?fmrnag&dnamgﬁvaﬁlam?at&ﬂgﬂdﬂ?ea@iag@mla%tifl zgﬁhcragﬁﬁltc@ndﬁqolﬁ'e'[ hgd
or the treatnent of a djsaorder, selected fr a receptor-re ate

di sorder¥ a condl?@ﬂﬁ”%ﬂﬁWﬂHFﬁF@ﬁaBV”?HEF@& VRl s@ditiop clprackrized by Inw beRy 1 a
condi tion amel i or alefa Ardl6GELASOG; AmbhOd-rélned Gibdrder] #M@bésitgt condi tion
characterized by | ow bone mass; a neurol ogi cal disorder; a

met abol i c-rel ated disorder; and obesity; in an individual; conprising
prescribing o saA@hhrﬂﬁb&ﬁd&;@fodha sfleed ftdie raq;ﬁﬁrmaaeuﬁ@dm@u;aﬁiﬁaﬁ,@%ﬁiumohca any
one of clainms 1 tg conbi % with a seco % rmaceut i cal gent

of a conmpound acc 9Sa$ -3 d @fel??Fat‘é)Paﬁ‘tWE‘I?ﬁc .§n<ga Kif; COBRB R SOBROH: h a
second pfsar maceut h&aldinggde by cine of gmIANGIB a6 Uk & DibetRod B G QARBIYF tHe®liman or

i ncreasing the secretlog of an incretin in an individual or increasing a

bl ood incretin | ed¥MiBedupY /H@PYi dual . Use of a conpound according to any
one of clains 1 to 3 in conbination with a second pharnmaceutical agent, in

t he manuf act of medi canent. for the treatnent of a dlsorder sel ect ed

from a GPRl é@%ﬁra}%?u&ﬁ PEYUIP e o™ & POYHEr 1 CARASIGR gt 'egutyion. a

i ncreasi ng secr et t@agobrnan comeined perarzﬁloﬁ(H‘tdlllﬂpa@KI aad'® kik; Qbﬁhbﬁﬂngbeycdnfp@ﬁﬁlasi ng

a blood jncretin level; a condlflon g ggcterlzed EX | ow bone nmass;

neur ol ogi'cal di soPHEIINELC AR HHS! TR0 & (afdar HF St aehod of dyrgpas | hﬁﬁecrelj%%f a
phar maceuti cal agemincictin BN DAINIIaDH iMdréRing a GRIFP AdREn &S EIQH dh dGividdalany one of

claime 1 to 3, in the manufacture of a nedi canent for increasing the

secretion of an incretin in an individual or increasing a blood incretin

| evel in an padi vAqihaﬂmacédﬁeal@fodact@aa&mutaipﬁwmaa@aéw chfipcSvioh arfainiudilioniat h a

conpound accordin one of clains 1 to in the manufacture of a
medi cament for th 03?% efa {%@ﬁpmgpecgpra?ag%pa@rtwgwaglé@g@a GRPEFing a compound
GPR119- rzscePt or - r gdcatdefd el amder clalalsq@@gifcfr|u§zﬂnam@tugabatr@dn@quﬁéraﬁlfétag "o

secretion of an incretin condi tion aneliorat i.ncreasing a bloo
2012/ 040279PCT/ USPBT1? ﬁgﬁhl%e%ﬁ@r Eate ‘? IRy ac&“‘ﬁ%ﬂh‘%{%hBWteéﬁéﬂ% ¥P§ zed by

| gw bone mag Z a Rekioh OQinGdretilt $aind@ion alaeu&zttabm ih@edslatbedd dicsan deel; a and

obesity. . 5

34. : o ,
condition characterized by low bone mass; a neurological disorder; a metabolic-related

disorder; and obesity; in an individual.

30
25. A method for increasing the secretion of an incretin in an individual or increasing a
blood incretin level in an individual, comprising administering to said individual in need
thereof, a compound according to any one of claims 1 to 3 in combination with a second
pharmaceutical agent.
35

26. A method for the treatment of a disorder selected from: a GPR119-receptor-related

disorder; a condition ameliorated by increasing secretion of an incretin; a condition
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10 35. 15 36. 20 37. 25 38. 30 39. 35 A compound according
to any one of clains 1 to 3 for use in conbination with a second
phar macewoDcal2/@gent in a nmethod of treatnent of the humam/useolaszses body

by m[t) herapy. A Cﬁrrmaamﬁhtap@qd ?\Q&ﬁﬁgb@lo@ﬂi&}cﬁbﬂﬁ 19¢1; ]g;bcaidnﬁ)n lhdr@_te%izécﬂjg/ 16§ Bohd)
conbination with a secon 1ar maceut i cal . agent r increasing . the secretion
of an incretin in“ﬁﬁ;?Hﬂ?@@%ﬁ%ﬂm%ﬁﬂi%@P@%ﬁ%ﬁﬂmﬁjﬁﬁﬁﬁﬁ;?ﬂé’%?ﬁﬂnF%veI in an
i n(riri) vidual . A Cﬁ”ﬁﬂiﬁdﬂla@dﬁ&fq{ﬁﬂin@gdﬁ@is_&ﬂﬁ% @NQidahdi Gt [&eaarl1 ihgre&}, f esmpesgd 1 N
conbination with a secon arnmaceutical ,agent in a netho treating a
di sorder selectedeggﬁﬂt%mgﬁﬁiggﬂmW@&§b§HVPF@FB?%HWH1%ﬁpﬁgﬂgmﬁmﬁﬁﬁﬂﬂtion
anmel i orated by i nggegasi ng secretion of an incretin; a condition aneliorated
by increasing a blood incretin |evel; a condition characterized by | ow bone
mass; a neurglogical disorder; a netabolic-related disgrder; and obesity;
in an individGal. gﬂmrfﬂﬂe%mﬂné&re SHYEHI o B InGEEn }nr?nd‘&ﬂ%g%?ri "BARIER a
conpound accor di nglob®indRdn RAE i®in iGHiRidGE, cbndpAsidg preftriBinged ARMn@TidlA @adce@nt  of
t he human or ani nal dey b therapy. _ _ o _

thereof, a compound according to any one of claims 1 to 3 in combination with a second

10 pharmaceutical agent.

28. A method for the treatment of a disorder selected from: a GPR119-receptor-related
disorder; a condition ameliorated by increasing secretion of an incretin; a condition
ameliorated by increasing a blood incretin level; a condition characterized by low bone

15 mass; a neurological disorder; a metabolic-related disorder; and obesity; in an
individual; comprising prescribing to said individual in need thereof, a compound
according to any one of claims 1 to 3 in combination with a second pharmaceutical

agent.

20 29. Use of a compound according to any one of claims 1 to 3 in combination with a second
pharmaceutical agent in the manufacture of a medicament for increasing the secretion of

an incretin in an individual or increasing a blood incretin level in an individual.

30. Use of a compound according to any one of claims 1 to 3 in combination with a second
25 pharmaceutical agent, in the manufacture of a medicament for the treatment of a
disorder selected from: a GPR119-receptor-related disorder; a condition ameliorated by
increasing secretion of an incretin; a condition ameliorated by increasing a blood
incretin level; a condition characterized by low bone mass; a neurological disorder; a

metabolic-related disorder; and obesity.

30
31. Use of a pharmaceutical agent in combination with a compound according to any one of
claims 1 to 3, in the manufacture of a medicament for increasing the secretion of an
incretin in an individual or increasing a blood incretin level in an individual.
35 32. Use of a pharmaceutical agent in combination with a compound according to any one of

claims 1 to 3, in the manufacture of a medicament for the treatment of a disorder
selected from: a GPR119-receptor-related disorder; a condition ameliorated by

increasing secretion of an incretin; a condition ameliorated by increasing a blood
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A pharmaceutical agent for use in conbination with a conpound according to

any one of clainms 1 to 3, for increasing the secretion of an incretin in an

i ndi vi duavoani1zmez7easi ng a bl ood incretin | evel in an i rdirisdualos2428

phar maceut i cal agmaieuﬁ cbwelu&amhmoﬁambaicfbﬁtém 19¢ bbncan £ OB REGXNOLAY t 0

any one of clains met hod of treating a disorder selected from

a GPR119- receptorF@aHﬂﬁddaegﬂPﬁ@?'mﬁ‘@ﬁﬂﬁltlon anel i orated by increasing

secretion of an incretin; a condition anellorated by increasing a bl ood

incretin lev a condi tion characteriz b | ow bone neurologlcal

di sor der; g%t ab 61 PP A 1 @8?56%‘}" Rsdpasiferyse }nrfoﬁ‘gmi‘“i‘ﬂi’i Wil sgronda

phar maceut i Cal pr pighighiceS@laPptAGn § hoMbd af twaa;ﬁema@teh& hugah of SIRAYOlY Bther@py.

formul ati on, a dosage form a conbined preparation, a twin pack, and a kit;

conprising a conpound according to any one of clains 1 to 3 and a second

phar maceut i cal. aganbimpbi at&edihdiodnBicOdiabis 1t 68abMBOIn BfnbindorN B keind

ani mal body by therapy. WO 2012/040279PCT/ US2011/052478 40. A

phar maceut i cal pr BFBEcewia kg o ipapasing DS HaT e &G 7 ‘G&rleu%‘r?ﬁé‘éq“fl?h&hor

formul ation, a doge@esifidl blhodn&eiitned Alhi/paaali on, a tw n pack, and a kit;

conprising a conmpound according to any one of claims 1 to 3 and a second

pharnacé@tlcal agent; for use in a nmethod of increasing the secretion of an

! ng ret :j n : n 3511 [ R{lec\émgblﬁlh a@crordlﬁglctbaaﬁdéﬂa:g)falab{:lsqqd 33&11@& ﬁlt(joﬂlbinﬁt‘{(ﬁll witha s’éEbndl

i ndi vi dual . : armaceutica sel ect e rom phar race tica

conposition, a foPl%ﬁW“aacf’Ft&Fﬁl aggnidpa glo‘?lB‘{tFﬁa“‘ég% %@%éﬂeﬁ?ﬂg‘ﬁ%} étCIP&]n a twn

gac ka and a kijt ; hﬁ@mrtrsuaﬂag d?o@&ﬂ@&ih?ﬁloﬁﬁﬁafdﬂdté@ﬁfﬁcr@d@%ggél@eft@fl ofAAhd¥stinl tO
and a second pharmaceuti ca ent for u in a thod of treating. a

di sorder sel ect edaF%}HonémWi‘g Py BEEB S %)Fé’%"é“dm Vb A gaditiog © %f?fiﬁ‘?“czg%n

anel i or atsed by i ngy RASIAYMSLEL @autmgl@i digdrddrNCinhbolic-réatcMetiridroimd @&l .qh at ed

by increasing a bIoog |ncret|n | evel ; a condition characterized by | ow bone

mass: a neur ol ogi &4y der: a met abol i c-rel at ed di sorder: and obesi ty;

in an individual. 1542. The nethod according to any one of claims 25 to 28;

t he use accorglng g% any one o | ains 29 to 32; the co ound according to

any one of cf afgeedgcal agrn ta HierR cuphinalign Wil a semeued PRSI one

of clains 36 to 38t cladﬁelwwlﬁraﬁlembd cateaicadifGlc GRS bOANNGal bodprythafs. of

cl ai s %@ to 41; wherein said conpound and said pharnaceutical agent or

sai d second pharnmaceutical agent are adm nistered 20si mul t aneously,

separately, ar. segqﬂﬁl&ﬂaaéuluyal adéht fof D& ieddiaghiias 6an dictigpduad aityrddizao ey shkai s

10 to 13 and 25 to i se accorgﬁ g to any one of cI \gf 4, 15, and

29 to 32; the conpb ?1‘6‘5 &9:% di'fgerae ahy %ﬁ@n(?f pingetisin g indpgduabey’incsepsing 4

and 35; the phar maerud inc@lin RY&NH arfia@iOiadiing to claim 37 or 38; or the

25phar maceuti cal product according to any one of clainms 23, 24, 40, and 41,

wherein said incretinis GP-1. 44. The nmethod according to any one of

cl ai msdlzfzsgt 03&§2aﬂq)ﬁ12151a5@t1228 ,a%dnhﬁ)r u@gn aaah AR githa c@fﬁ%’ouﬁdlil ecc@fdi@gghﬂysoné48

15, an to e c oun rdin any one of clal 17, 1

20, 21, 34, and 38 L 'he 343 H%@é‘g?‘? ‘&fa[’feag‘&e“rﬂlso E St domD 2 PR Ksensi- 38

or dt he p\rlm\ﬁr mRceut il c@d’oﬁﬁbl&tcoﬁﬁl@%rdﬁleﬂgrafe@ b?-ﬁbére@ﬂﬁg sgtreﬁéredfgﬁ ittin24, 40,

and 41, erein said.incretin s P. 45 e nmet hod accordi ng to any one

of clainms 10 to 1?30“3}5‘8“ geliqgalygby inggasipgd béP@Qb‘iC&?“ﬁéer’]o é%dﬁvnaﬁaéa%@rﬂz ‘%/

14, 15, and 29 t 0lo32jont hﬁssc@ﬂam&uﬁgicaam@@ﬂ&l N@ethiblid MY a0 is@fler CAndioBEsit); in ar18

20, 21,&&% and 35; yB» phar maceuti cal agent according to claim 37 or 38;

or the 2012/ OHIPFIBET/ US2011/ 052478 pharmaceutical product according to

any one of clains 23, 24, 40, and 41; wherein said incretin is PYY. 46. The

ggz:gsgl ﬁgct? {)g‘é ng t %hg%cglrtllgal ?)Iodﬁ(lzt%élggedl f}o’m ]é%har%gceutzlgal cgnrllgosftll%n atfgr?nu astlgn a

dosage form, a combined preparation, a twin pack, and a kit; comprising a compound
according to any one of claims 1 to 3 and a second pharmaceutical agent; for use in a

35 method of treatment of the human or animal body by therapy.
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5any one of clainms 15, 30, 32, and 42; the conpound according to any one of
clains 18, 21, 35, and 42; the pharnmaceutical product according to any one
of cl ai new@40124027and 42; or the pharmaceutical agent aecoms$2ong/osm7€l ai m 38
or 42; whereum saighaiinpiesuded pictiu@ saeddi tdnon phltafadatied cafbsiiyn,laqvinlemien @S s
sel ected from osteopenia, osteoporosis, rheunatoi rthritis,
osteoarthritis, p&fFEdSHE-FICOdPEREParaio) i 4 Pl AR PE‘&sC?mB‘%StI%%@WO‘Mbone

| oss, childhood i dicopadghd enyaver HGES 1 (PgREa Scdhdpa@sRcculON 8oenQ$S ueliif at O

met astati c cancer, o0s eql%ﬁic | esi ons, %uryature otwﬁhg fghne, and | oss of
hei ght. 47. The nBFHOUCHBCEHIERNY SCTUHNPT BRECHHN {y2gjipdviqup! oriacreasgie aptpod 5 n g
42; the yse accor dickRgn l9clanyn @aidadl. cl ai ns 15, 30, 32, and 42; the conpound
according to any one of clainms 18, 15 21, 35, and 42; the pharnmaceuti cal
product according to any one of clains 24, 41, and 42; or the

phar maceuti cal. agarphaaeeaiicilpehdi@ sabaddtcd8 aPharfdceuibed t@hpbsiioh,d (GinfQiidera i s
a neurol ogical disorder selected from stroke and Parkinson' s di sease. 48.
The net hod accor dif¥§2% 8y OBREchPreRaalios? (AN Pagly andg kit samprising yopmppppd e
according tof 20?”_}(@6@1%(;@&5 ;1%1 @gﬂﬁcléiﬁlg 12&33 aﬁiﬁa seadgﬁ pﬂ%ma&éagcaalagaaomg@lsea@@or di ng
to any one of cl ai L, ), an ;. the pharmaceutical product
according to any HEEO%Pf%?5%%%£§ﬁ%”ﬂﬁqmﬂﬁﬁmﬁﬁfﬂﬁ?giﬁﬁqﬁﬁéﬂﬁﬁgéﬁWF?é? agent
according to cl ai BandBiod bméiZira¥hiBriQérBasin@iselrélios OF Sieihcrttn; @ comi@AAhicRorted By ed
di sorder selected from diabetes, type 1 %lantes,_téﬁe 2 di abetes,

i nadequat e gl ucos%‘c‘feéﬁil%aa‘?lrﬁoél,m‘frﬁ‘ﬁ’alf’%gd‘ GrULIDURGFAIRE LY FRE IPn2

resi stance, 25hypgaghlygemtidordsty PRElabgicdeleddistr@edrdlobgHity Ge hh GRiVidual.

hyper chol est erol em a, dyslipidem a, atherosclerosis, stroke, syndrome X,
hypertensi on, pancreatic beta-cell insufficiency, enteroendocrine cel

ins Ef fi qisﬁnc;%_ gLYH@ﬁbthJ)cBaccan%bQiniy@n@@ﬂhcﬁiQﬁ% 35 to28Cilé agﬁale&oaqiﬂg @hay bife of
nephropat hy, di abetjc neuropathy, peri ral neuropathy, diabetic coronary
artery di sease, dFaEse’ @éﬁ?tﬂo %\‘E’QGF F‘ﬁlﬁﬁ LAY Flé‘éléﬁ%oggrﬂ?epheral

vascul ar 30di seas gharlic@i@hl gehi@bdon@paionyy oneifalohd 3 6 gRrdhosRimaeiondi t i on

rel ated to di abetes, nyocardial infarctio | earni ng inpairnment, nenory
i mpai rnment, a neuP@S‘é%é‘f?Sﬁﬂ&tgit%nyoq%BF%}%‘Pl,sggt%‘glhéﬁh‘frF 4 PP VP Uy
i ncreasi ng a bl ooghdaiRedtidaBabeht or Bai@tcomidinvintid@licaMakdnt &c A@UhBEaGener ati ve

di sorder, excitothif brain damage caused1 y severe epileptic seizures,
Al zhei e s di sea¥BUPBEPRIN SR PEa¥BIaMunt i ngt on' s di sease, pri on-

35associ ated di sease, stroke, notor-neuron disease, traumatic brain injury,

spi nal cord injur an besity. WD 2012/ 040279PCT/ US2011/ 052478 49. The
met hod accor ﬂl?‘ng ﬁﬁe laﬁgmﬁa% ‘”8‘[‘lg & 4V e ‘if%",%a“i}%?g?é? a%%%s Q% > PO useREordiRgo

according to any edenebf @hidism8, 1553nd30,to 82 theaBshpdudid atddaliGOBRAKNE cBeladisdi ng
to any one of clains_18, , 39, and 42: the pharmaceutical prodyct
according to any 5%&86§L%ﬁgﬁﬁﬁg§ﬁme%?“%ﬁﬂnﬁ§FgﬁVa?ﬂ%mﬁﬁﬁaﬁﬁ£%UFgngt%bent
according to cl ai phadBac@iiticdPprodliEscebraing &l £hydns o difis DJ 251 40Pehd 2 diwadd@h &8d  50.
The met hod accordin%_to(%ﬁy one of clains 25 to 28 and 42 to 49; the use
according to any BYEUBE Ctial-ns 29 to 32 and 42 to 49; the conpound
according to any one of clainms 33 to 35 and 42 to 49; the pharnaceuti cal
agent according to any one of clainms 36 to 38 10and 42 tq 49; the
phar maceut i cat pr %/th LR 108 *any! Cﬁﬁ‘r‘és i‘? toé?éf‘%%%&?rgt B W agerglin®lot o
49; wherein said egnpedndaiak anel s sd0 s A el cambyunt AedorR@UL iafRbile)of claims
ineffectjve at treating said disorder, and sai d pharnmaceutical_ agent alone
or said Yecond phiﬁr}ﬁczg)uf]i’ ég’l an%ggﬁlﬂe Weqtggﬁ‘ﬁ’é AR ng ﬁla’fih@roéggu‘friﬂ&ﬁal ly
ineffective at trgaini@usal glodlicsatsiaing tlinyDhe of lIEmME VITROSIOL drdnt1 peEREAlEAGY t O
claim?7; the nmethod according to any one of clains 8, 25 to 28, and 42 to
50; the pharnaceuF?@HP“é% duct according to any one of clains 9, 39 to 41,
and 42 to 50; the use according to any one of clainms 29 to 32 and 42 to 50;
tpﬂg.l’ ﬁ,gggﬁ? :1 gé? CCO&“I?eI r?l«gthgcf) acgg ing ?oean?/fong (l)facllarirrllsls %(? totlg ar?(? 25a tg%8;4t%e 1t1s% a?(%’rdir?g tot he
35 any one of claims 14, 15, and 29 to 32; the compound according to any one of claims

17, 18, 20, 21, 34, and 35; the pharmaceutical agent according to claim 37 or 38; or the
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20agent according to any one of clains 36 to 38 and 42 to 50; wherein said
phar maceuti cal agent or said second pharnmaceutical agent is selected from
a DPP-1V wohltwa0279 a bi guani de, an al pha- gl ucosi dase i mhirhise@n/o5am8 i nsul i n
anal ogue, a sul f opyrticRaticaBftodclabeotimB idiny @he ol BYD3, it N0dghd 42; wherein said

t hi azol i di nedi one, and, an anti-di abetic peptide anal ogue. 25 52. The
conposi tion accorHFWﬂnP5W@faln17 t he method according to any one of clains
8, 25 to 28, and 42 to 50; the pharmaceutical product according to any one
of claims 9, 39 to 41, and 42 to 50; the use ac ordln 0 any one f cl ai ns
29 to 32 and*%2 tEh%‘Beth‘f%aé?C?fS‘ﬁﬁBiﬁ?éi 08%@6#%‘?1?1{;1 t1 g‘?fL 2ofhe<’:‘F%4Cﬁ%r 88140 35

and 42 tg 50; or hWenpbasimaeestiocs, &Q@g&i@'fcorﬂﬁ(ﬁﬁﬂéécﬂﬁhﬂng amfyondecl@insakai s
36 to 38 and 42 to 50; wherein said pharmaceutical agent or said second

phar maceut i cal agéhtdi®d4Z WHW%CF.W&PEWC%?%@%@ arﬂ}f 89 kiRt Shithy

DPP-1V i nhi bi t or s4andrpadriacattl 6ahl ¥caGiae R dlin@sHakl; SvheR] MAl@S:deARE
hydrates thereof

3(R) - ami no-1-[ 3- ( £9Iop SPasRrisiRgH By-1gw Gore mase aqlgciadfipnh PHCOPCHPCIRPEIHY 4, 3-

35a] pyrazi n- 7- y1] ritu@ord,aihrditfs] J)étd@b@ﬂ"tlﬁﬁf@%ﬁbddhtﬁl @iBeale, @RESlar bone loss, osteotomy

]2'61%25 8 4g§gr9g)é¥?ﬂg%§i?sé§éa%od P 10%?& yblolleP l¥)£sr lgallgle%:i é glgeasze( bS ne(ioasrs gl?entlotnll‘eltalsglﬁc o

(1S, 3S, 59) - 2- [ 2( SpandsFi B@oBi¢ Bsbideaxyadanmptgne, indlbsag atiyh] -2- azabicyclo

[ 3. 1. 0] hexane-3-c arbonitrile ; 246- [3(R)-am nopiperidin-I-yl]

- 3-net hyl - 2, 4-di oxo-1, 2, 3, 4- tetrahydropyri mdin-I-ylnethyl]benzonitrile;

58- ( [ 3%) R) - amjf’;lopi PRS 1&16&1(511‘ zlchHﬂng tohany one of clalrlns 11, 13, 26| 28, arF]d 4|12) the usehaccording to

-7-(2-butynyl)-3-nethyl 4- et azol i n-2- y mef hyl ) xant

14N-[3(R) - pyrrol i Ell?YrR}‘F]OB? é@ ?E T ?%F?M%%eﬂypw BUPBIIZLC aR; g of claims 15,

4(S) - H uar o- 1|42d[ 0 1.B5 30 43; tﬁelﬂybth-aﬂma%elﬁrlcrﬂrprc&mad acdordijg RN YhS EYGkBPENG Y lafd no]j

acety pyrrolidine-2(S)-c arbgnitri ;

R2S, 3S, 11bS) - 2- anf*né* fbﬂalﬁ??év%ﬁ%?mzacgorﬂm% torlaf S e HAYEEL St disger 1§

[ 2, 1-a] isoqui nol harraog{&al disé1&)selCdib RS biydn) PYiknebd’ diiftad- one;

(2S, 4S) - 2-cyano-4-fluoro-1-[(2-hydroxy-1, 1-di net hyl ) et hyl am no]

acetyl pyrrolidine; 8-(cis-hexahydro-pyrrolo [3,2-b] pyrrol-1-y1)-3

- met hyl - 7- ( 348.nmet fﬂb(é mibbd :2:(:@61}(1@:)0 any one of claims 11 13 26 28 and 42; the use according to
rine-

151- ( 2- gx0- 2- phen hy i hydr o- pu
1-((3S,43)-4-anin Ylonff&% %1%‘“% 161 téo ‘&r FhBICPIBP%‘ni accﬁ?ﬂdjnaglto anyeone of glaimg 18,
yl)pyrrolidin-3-y31) 35, aﬁhﬂ%ﬁ|th@[5lﬁﬁh@&[ticﬁllpﬂocﬁct%@)rdmg to any one of claims 24, 41, and

R) - 2- ((6- (3-am nopi peri Srmth di hydr opyri m di nl
(ZHg -yl § I(Tet §1yl ) - 4- gﬁ@g&ﬁ Bgﬂ%ﬁ;ﬁug?aa fl%nt accor ng to c a1m 3 or 4? wéhereln s>2/11(21 dlSp %/c{er 1S a (

metabolic-related disorder selected from: diabetes, type 1 diabetes, type 2 diabetes,
inadequate glucose tolerance, impaired glucose tolerance, insulin resistance,

25 hyperglycemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia,
dyslipidemia, atherosclerosis, stroke, syndrome X, hypertension, pancreatic beta-cell
insufficiency, enteroendocrine cell insufficiency, glycosuria, metabolic acidosis, a
cataract, diabetic nephropathy, diabetic neuropathy, peripheral neuropathy, diabetic
coronary artery disease, diabetic cerebrovascular disease, diabetic peripheral vascular

30 disease, diabetic retinopathy, metabolic syndrome, a condition related to diabetes,
myocardial infarction, learning impairment, memory impairment, a neurodegenerative
disorder, a condition ameliorated by increasing a blood GLLP-1 level in an individual
with a neurodegenerative disorder, excitotoxic brain damage caused by severe epileptic
seizures, Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, prion-

35 associated disease, stroke, motor-neuron disease, traumatic brain injury, spinal cord

injury, and obesity.
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205- { (S)-2424(S)-2-cyano-pyrrolidin-1-yl)-2-oxo-ethylam no]-propyl }

-5-(1H tetrazol-5 -y1)10, 11-di hydr o- 5H di benzo [ a, d]

cycl oheptwoeoz/Boxfbcar boxyl i ¢ aci d bi sdi met hyl am de ;  PCT/US2011/052478

(2 ( 281;1(8) h4 (4?(3 mﬁfgllﬂytlhocﬂ-ac%gﬂﬂﬂgﬂcalﬁbg&gms 4s§ 51'1,3113,)226118%1@:12421;%@11};(& PG td di n-
y thi azol 1 di n-3-yl ) net hangne -1-12- _ _

[ (4- et hoxycar bonyfbi %‘?8%6?121521523]0 %?cf‘nq(@yfhféﬂ‘iﬂ%’}‘dé‘(‘%‘fd%g]to any_one of claims 18,

flsu?r2 Opﬁlr roli gl ][llezﬂ 36, a%ﬂhgmié Ifﬂal‘rﬁacelglcal pr%dulct?m&c(é(ﬁﬁﬁ todny 3H9 dml}aﬁhm ddiapd | -yl ]

- chl oro- uoro enz i met [ rolo

pyri ni di ne- 2, 4- di 6h&" D efhﬁ(%l%e I%agi‘%emsﬁ‘:&?’ffhﬁ%t%c %% d‘é‘?‘iem Sﬁldfh%?ﬂerJ

-1, 3-di nat hyl- 2, 4tygt 0¥Rbdes?, 3, 4- 30t et rahydro- 5H— pyrrol o [3,2-d]

pyrimdin-5 -yl } nethyl)-4-fluorobenzonitrile; (2S)-1-{

[ 2- (5- met hyl - 2- phenyl - oxazol - 4-y1) - et hyl am no] -acetyl } -pyrrolidine-2- c

arbonitrile 50. The métﬁ&) ac&oﬂlngﬂoallyd)ha@ﬁdmﬁs% o(42Ry 41 @i49; Be Weatdrdazol -

-yl) - propyl am no] -acet yrrolidine-2-c arbonitrile ;

35(3, 3-difl uor opy??Y&nFB?(ﬂalﬁlS%? C{A2S 148 494 e oPRRAPT ATCETGHZIC §1) P BEFIESF n- 1-

yl) pyrrolidin-2-yk) geishanone, 49WR htRoQ4@217 DR beddnB Dl ib/ 205 kb claims 36 to 38

]g ﬁﬁofg)pyljpr §|2|82:“ ﬁ eg}g 4{}3&) g%ﬁklﬁ? I%ha{l%ﬁgu!tlléglrp? dgg)tr;lccorggg t%aég}? Xne{of claims 39 to 41 and 42

(2S, 5R) - 5- et hyny 1tcl4of Mhdrdin 888 Bythpolind flogak hmxtyntﬁny Uféfaﬁelgrcédly)lﬁéfﬂetﬁ\iedﬁ n-4-

yl)glycyllpyrrolidine-2-carb n|tr|I and 5

{3- (trifluoromet hiff3ingsac gﬁir?’é‘[ifal lﬁa{r’in?‘ieéé‘ii %ﬁeﬁ a?“ﬁ%biﬁfdasfi’%ld?( 8H) - y1{
carbonyl}-6-(2, 4, ﬁharﬁlﬁdefltllddpzfg@ﬂhlﬁﬂy is)sayﬁdnam@kh&a@nuc:buy anife@ive &SFeaJﬂg&ald
conposition according to claim?7; the nethod according to any one of clains
8, 25 to 28, and #9°t'd  50; the pharnmaceutical product according to any one
of claing 9, 39 to 1041, and 42 to 50; the use according to any one of

clains 29 to ﬁz and 42 tao . 50:; He co oun%ﬁaccordl ng.to an)Fv] ong of clz%
33 to 35 and 42 t &P %%?mPB?m?Ihaé‘C‘H 158 HH Imeﬁl?éﬁfco nedp APheech el

cl ai nr*gI Bﬁ to 38 a_ﬂﬂhslﬂfaldtzn t&8; tW}fhglﬁiaﬂelﬁl_azg@rddh?ramﬁﬁgd ftb@lﬂ}l' orﬁgﬂ’]?lralln@@ s@iod
second pharnmaceutica ent. i s a bigyani de sel ecte romthe foll ow ng
bi guani des and phéf batf’?’g}sezi‘ﬁ P&i9128Y 9og 4f glainsohja f %nd%ﬁ‘ﬁls%}lﬁﬁ at es

t hereof : 15( phenyl@ipvyhd Ricgumpicslieny ode oRIANE B3 @Usanng €2 1opot yd i Gidaicelgicall- (p-
chlorophgny1)-2.1 SOBr SBYL Bl el e, 22, The GoPoSl .00, ascoL Lo, ElA!
phar maceuti cal pregucdr saig cabad plarh@e@ityl Qe ikleekairom: HHPBYY trbibitor, a
biguanide, an alpha-glucosidase inhibitor, an insulin analogue, a sulfonylurea, an
SGLT2 inhibitor, a meglitinide, a thiazolidinedione, and an anti-diabetic peptide
analogue.
25
52. The composition according to claim 7; the method according to any one of claims 8, 25
to 28, and 42 to 50; the pharmaceutical product according to any one of claims 9, 39 to
41, and 42 to 50; the use according to any one of claims 29 to 32 and 42 to 50; the
compound according to any one of claims 33 to 35 and 42 to 50; or the pharmaceutical
30 agent according to any one of claims 36 to 38 and 42 to 50; wherein said pharmaceutical
agent or said second pharmaceutical agent is a DPP-IV inhibitor selected from the
following DPP-1V inhibitors and pharmaceutically acceptable salts, solvates, and
hydrates thereof:
3(R)-amino-1-[3-(trifluoromethyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-
35 a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one;
1-[2-(3-hydroxyadamant-1-ylamino)acetyl]pyrrolidine-2(S)-carbonitrile;
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2041, and 42 to 50; the use according to any one of clains 29 to 32 and 42
to 50; the conmpound according to any one of clains 33 to 35 and 42 to 50;
or the phsormaédbizeal agent according to any one of cl aPeg/U3801105388 and 42
to 50;_mhereir ﬁaidlph@mg%ggyz{gﬁ}%@g@gk3@¥h@@h%m§@@QnQﬁph?ﬁF%ceytical
agent is an al pha-gl ucosidase inhibitor selected fromthe follow n
a?pha-glucosidgsea%HWY Fle-d dhex RSt i cal |y accept abl e salts?
25sol vates, and hydr at es6-t3Ry;aehopiperidin-1-yl]-3-methyl-2,4-dioxo-1,2,3 ,4-
(2R, 3R, 4R 5R) - 44( 2R, 3R, 4R 58S, 6R%’-54 2R 3R, 4S, 5S, 6R) - 3, 4- di hydr oxy- 6-
met hyl - 5- ((1 S, 4R, E&alygyoryrimidg- t-yinytlissromtileyy gr oxymet hyl ) cycl ohex- 2-
enyl am ng) t et r ahydr o- 2kHRRy-a&imapipdry ) -y3.742 bulits-exyettii-( ydiemyiurbhyihpt et r a
hydr o2H pyr an- 2-yl oxy) -2, 3, 5, 6-t et rahydr oxyhexanal ;
(2R, 3R, 4R, 55) - 1- ( ?lﬁﬁi}ﬂpm%yl ) - 2-
30( hydr oxynet hyl') pi per i NN®RBpdrddicitnyi] 8¢yl Ipyrrolidin-2(R)-yl boronic acid;
(1S, 25, 3R, 45,55)-5-(1, 3-di hydr oxypr.opan- 2- _
ylanino)-1-(hydroxynetﬁ?%?@?8ﬂdﬂé§§ﬁ§}if§7é?ﬁkqﬁ¥%ébI. 55. The conposition
ggcor dgngzt 0 cl58i mnﬁ:thyt)Ege1dﬂseﬁt§a@@h;na}aleamﬂyggndi@e-@(mycagmnﬁlfe; claims 8, f25 Ito_

, an to ; the rmaceutical product according to any one of clains
0, 39 1903541, and 42 LHOSO0T e 20eur B abTaIHER 0 Sy bhE SR aThe 26 o
32 and 42 to 50; pRRILNMPRYNINAGCOYIHIBY(ludrcdiyhyDparddidincl-aieis 33 to 35 and

42 to 50; or the pharnmgceutical agent according to any one of clains 36 to
38 and 42 to 50; where ’@5?'&”{5‘82’5&?&%ﬁl[&g’é(flroxg\bl'dlmetgyl)
2012/ 040279PCT/ US2@hihoR4stAppaaiaineor sai d second pharnaceutical agent is a
sul fonyl urea sel ected the foll ow sul fon reas an har maceut i cal

y 09, 3L gL 4. 528,09 y

acceptabl e salts, solv %%gbe P paroatled Himep methyl-7-(3-methyl-but-2-enyl)-

N- (4- (N-16cycl ohexylzaxhapraaliail) Banayyd-ppanrtydipnd- met hyl pyr azi ne- 2-

et hoxybenvam de; 3 ol Ry LA RB T =RR AL RO PLP i) A et )
net hyl cycl ohexyl canfa@nyihBsul-§, sanydromheiart hyde) - 2- oxo- 2, 5- di hydro-1H pyrrol e
L carbocam de, <6, TheEIRORLLEN 0B t0g L, £l e 0R, PR IR
pharmaceutical prodegyl)aceay-dimgrobenzamyil@ne of clainms 9, 39 to 41, and 42
compoundaccor di ng to SO GF JEF HPrRTIRIE S5 S P8OOI S HE

phar maceuti cal ageghzohsG0N0ll Ngihl@o3RYdieeo[8f]codiaticpRnsd 8dadBx@iddciddist 0 50;
wherein said phargacgg%%ﬁ$[ agent or said second pharnaceutical agent is an
SA.T2 inhibitor sEECYE"trom the 15foll owing SG.T2 inhibitors and

phar maceuti cal | y accept@hi-4s@h®Bsnetts0l \patHs 1 Hapqehzd1y50y1 g sazinhe Y188t rolidin-2-
(2S, 3R, 4R, 5S, 6R) - 2- ( 4- chl or o- 3- ( 4- et hoxybenzyl ) phenyl) - 6-

(hydr oxymet hyl ) t et VHF@9§P¢B§ AR™: 4, 5-triol; ethyl

((2R, 35,4S, 5R, 6S) - 3, 4, 52'5,4S)—1—[2—[(4—eth0xycarb0nylbicyclo[2.2.2]oct—l—yl)amino]acetyl]—4—
trihydroxy-6-(4-(4-isopropoxybenzyl)-1-isopropyl-5-nethyl-1H pyrazol - 3-
20yl oxy) t et r ahydr W?ﬂﬁgyﬁgﬁ? ??P?%%%%yl carbonate; ethyl

((2R, 3S, 4S, 5R, 6S) - 3, 4, B{(3R)-3-amino-piperidin-1-yl]-5-(2-chloro-5-fluoro-benzyl)-1,3-dimethyl-

car bonat 6. 57, The UBHBGEIEI0R 2UBBPANRY a0 ERh, m 7.t he’ met hod atcor ol ng
to any one of clains 82-(@5[(3R)-3-amino-3-methylpiperidin-1-yl]-1,3-dimethyl-2,4-dioxo-1,2,3,4-
30 tetrahydro-5 H-pyrrolo| 3,2-d]pyrimidin-5-yl } methyl)-4-fluorobenzonitrile;
(25)-1-{[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethylamino]-acetyl } -pyrrolidine-2-
carbonitrile;
(25)-1-{[1,1-dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-propylamino]-acetyl } -
pyrrolidine-2-carbonitrile;
35 (3.3-difluoropyrrolidin-1-yl)-((25,4.5)-4-(4-(pyrimidin-2-yl)piperazin-1-
yl)pyrrolidin-2-yl)methanone;
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25t0 28, and 42 to 50; the pharnmaceutical product according to any one of
clains 9, 39 to 41, and 42 to 50; the use according to any one of clains 29
to 32 andw020t20048179 t he conpound according to any one ofPCElus2oms/03278 0 35

and 42 to 50; or the pthq:wm T-ahind 3eNhis@AROFPhdgl)sopany]-ene of clains 36
to 38 and 42 to 587 wher ei n g ﬁharnaceutlcal agent or said second
phar maceut i cal peropyErofdiggsgiIcpPPHitde sel ected fromthe fol | owi ng

ﬁOgegl i ti nihdes ?nd pha(asseeslctgallty{ RecaphAbl-@-&aok S pysn-¥.3h) Siperidadial
ydrates thereo
(S) - 2- et hoxy- 4- ( 2YRSYFEPKYAidineoearhnniidie; fn- 1- y1) phenyl ) but yI ani no) - 2-

oxoet hyl ybenzoi ¢ aCId (1SRRY-3={(1-Ai 1R mdhyi SNELBPIO LA @heN AR SCapROXANRLD) - 3-
phenylpropan0|c aci d

(S) - 2- benzy1- 44( 3&113?&17‘333)@}?#@4§dflﬂ%PI§“€@wC§%{ﬂw&ﬁ Bl -HRPSH, 7aH) - y1) - 4- oxobut a

noic acid. 35
53. The composition according to claim 7; the method according to any one of claims 8, 25

to 28, and 42 to 50; the pharmaceutical product according to any one of claims 9, 39 to

10 41, and 42 to 50; the use according to any one of claims 29 to 32 and 42 to 50; the
compound according to any one of claims 33 to 35 and 42 to 50; or the pharmaceutical
agent according to any one of claims 36 to 38 and 42 to 50; wherein said pharmaceutical
agent or said second pharmaceutical agent is a biguanide selected from the following
biguanides and pharmaceutically acceptable salts, solvates, and hydrates thereof:

15 (phenylethyl)biguanide, dimethylbiguanide, butylbiguanide, 1-(p-
chlorophenyl)-5-isopropylbiguanide.

54. The composition according to claim 7; the method according to any one of claims 8, 25
to 28, and 42 to 50; the pharmaceutical product according to any one of claims 9, 39 to
20 41, and 42 to 50; the use according to any one of claims 29 to 32 and 42 to 50; the
compound according to any one of claims 33 to 35 and 42 to 50; or the pharmaceutical
agent according to any one of claims 36 to 38 and 42 to 50; wherein said pharmaceutical
agent or said second pharmaceutical agent is an alpha-glucosidase inhibitor selected
from the following alpha-glucosidase inhibitors and pharmaceutically acceptable salts,
25 solvates, and hydrates thereof:
2R3RARS5R)-4-((2R3R4R,55,6R)-5-((2R,3R,45,55,6R)-3,4-dihydroxy-6-
methyl-5-((15,4R,58S,65)-4,5,6-trihydroxy-3-(hydroxymethyl)cyclohex-2-
enylamino)tetrahydro-2H-pyran-2-yloxy)-3,4-dihydroxy-6-(hydroxymethyl)tetrahydro-
2H-pyran-2-yloxy)-2,3,5,6-tetrahydroxyhexanal; (2R,3R,4R,55)-1-(2-hydroxyethyl)-2-
30 (hydroxymethyl)piperidine-3,4,5-triol; (15,25,3R.45,55)-5-(1,3-dihydroxypropan-2-
ylamino)-1-(thydroxymethyl)cyclohexane-1,2,3,4-tetraol.

55. The composition according to claim 7; the method according to any one of claims 8, 25
to 28, and 42 to 50; the pharmaceutical product according to any one of claims 9, 39 to

35 41, and 42 to 50; the use according to any one of claims 29 to 32 and 42 to 50; the
compound according to any one of claims 33 to 35 and 42 to 50; or the pharmaceutical

agent according to any one of claims 36 to 38 and 42 to 50; wherein said pharmaceutical
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57.

agent or said second pharmaceutical agent is a sulfonylurea selected from the following
sulfonylureas and pharmaceutically acceptable salts, solvates, and hydrates thereof:
N-(4-(N-(cyclohexylcarbamoyl)sulfamoyl)phenethyl)-5-methylpyrazine-2-
carboxamide); S-chloro-N-(4-(N-(cyclohexylcarbamoyl)sulfamoyl)phenethyl)-2-
methoxybenzamide; 3-ethyl-4-methyl-N-(4-(N-((17,47)-4-
methylcyclohexylcarbamoyl)sulfamoyl)phenethyl)-2-oxo-2,5-dihydro-1H-pyrrole-1-

carboxamide.

The composition according to claim 7; the method according to any one of claims 8, 25
to 28, and 42 to 50; the pharmaceutical product according to any one of claims 9, 39 to
41, and 42 to 50; the use according to any one of claims 29 to 32 and 42 to 50; the
compound according to any one of claims 33 to 35 and 42 to 50; or the pharmaceutical
agent according to any one of claims 36 to 38 and 42 to 50; wherein said pharmaceutical
agent or said second pharmaceutical agent is an SGLT2 inhibitor selected from the
following SGIL.T2 inhibitors and pharmaceutically acceptable salts, solvates, and
hydrates thereof:

(25,3R4R.58,6R)-2-(4-chloro-3-(4-ethoxybenzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2 H-pyran-3,4,5-triol; ethyl ((2R,3S5,45,5R,65)-3,4,5-
trihydroxy-6-(4-(4-isopropoxybenzyl)-1-isopropyl-5-methyl-1H-pyrazol-3-
yloxy)tetrahydro-2H-pyran-2-yl)methyl carbonate; ethyl ((2R,35,4S,5R,65)-3,4,5-
trihydroxy-6-(2-(4-methoxybenzyl)phenoxy)tetrahydro-2 H-pyran-2-yl)methyl

carbonate.

The composition according to claim 7; the method according to any one of claims 8, 25
to 28, and 42 to 50; the pharmaceutical product according to any one of claims 9, 39 to
41, and 42 to 50; the use according to any one of claims 29 to 32 and 42 to 50; the
compound according to any one of claims 33 to 35 and 42 to 50; or the pharmaceutical
agent according to any one of claims 36 to 38 and 42 to 50; wherein said pharmaceutical
agent or said second pharmaceutical agent is a meglitinide selected from the following
meglitinides and pharmaceutically acceptable salts, solvates, and hydrates thereof:
(8)-2-ethoxy-4-(2-(3-methyl-1-(2-(piperidin-1-yl)phenyl)butylamino)-2-
oxoethyl)benzoic acid; (R)-2-((1r,4R)-4-isopropylcyclohexanecarboxamido)-3-
phenylpropanoic acid; (5)-2-benzyl-4-((3aR,7aS)-1H-isoindol-
2(3H,3aH 4H,5H,6H,7H,7aH)-yl)-4-oxobutanoic acid.
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