10

15

20

25

30

WD 2010/ 008739PCT/ US2009/ 047551 ARYL GPR119 AGONI STS

AND USES THEREOF BACKGROUND OF THE | NVENTI ON Di abet es
wored1bioes139 can be divided into two clinical synPeDOER)9/047551

Type | and Type Il 5di abetes nellitus. Type |

di abetes, or insulin-dependent diabetes nellitus, is a

oxt onsive. | o PPRT ARHANET AREUSER TR E0F, o) o1

of Langerhans (hereinafter referred to as "pancreatic
islet cells" or "islet cells"), which produce insulin.
As these cells are progressively destroyed, the anount
of secreted i nsWACKGBENEIR I TEVANVIANTION eadi ng t o
hyper gl ycem a (abnormal ly high | evel of glucose in the

10 bisigsbegthannishan @mmeds%rt%%%n%p@&d%&wm and Type I

| evel required for euglycenm a (normal bl ood ? ucose
diabetee mpellityy. tderdlfthﬁ;éeSewamulmrdegg@denf dirbetpd @ei lmmmel chronic

autﬁgr{ls;lglu ¢ glﬁea}seéveﬁrac iz bﬁ@t %snée\gglssnosft-%gaacnecl @ é)a%cr%:atlc islets

of E@déeﬁha(nb ﬁie@élﬁﬁfdrQéferrb@toaasc@hhc&eétlc iHeV&NIET or TisIkt @llIk™), which
patients with high |levels of these antibodi es devel op

proﬂy%mpulm abethese cells pygrrogresdyp deewyedthe amount of secreted insulin

LSRR A A S T A

bldod) whemthicramotht &cfemd drops bedow elsplend r¢qateddor ¢ugbyekmia (normal

bl@éé@%%és%lh %B o 1? F>t§aoct %fg%gl(f: %j; §1?1§ %%E%Pegpolngg lilsl Illor‘g known,

pat?én fn'élﬂ@%%%%‘i‘éﬁ‘w%l@ ofsa?r{t {bddicS 5%291%‘[ BanctBRicRtLeells
s |n conpensate for this instlin'resistance
(hebgmaﬁtnrr‘ betswnl@s”b hBbwevarsnitia patiergsl tvith®igr levélsref thekearibodies
unabl e to produce enough insulin to
‘mYé§H1¥R%Rﬁ%%W§r gl ucose |evels, |nd|cat|ng progr essi on
to Type Il diabetes (Kahn SE, Am J. (2000) 108
SupdbpeH, digstag)r noTHaslasddpanddny é@b@ng@@lhtw telops when muscle,
fat a?&‘ E c%ilnéaei‘lsto %nd nognaqgretg ?ﬁc'su WCHhR 8 rg o) Peg]g giu(garﬂf 4 insulin
esrons o nsu 'n resistance

res@ﬁiﬂce}iyisi biglid Pedudde nbebersof idsue teptoltasm thes cells, or a
conmponents: the first conmponent, an el evation of basa

dysthagione! smpalingpashweseuitin fy GeHs1asdofly sherhet esils rﬂawlly
cmﬂﬁéhsg 'fmjﬂh?stlﬁglrmqjeé‘lgtgﬁc% ‘t&ﬂﬂ&%%ﬁ%‘fhegnﬁs)uhn oﬁgﬁ?sé(fé[re[ﬂne these
[ nt pre-dia

obese, I nsulln-resi st et c stages as
celiseidcoas uhablél' ;cplﬁoﬂlhcechnabg’[ mSuhﬁI' iman&ﬁtaﬂnnbrﬁmhpmn@s&tlevd;s #ndicating

Prosteso G0 TBRS AIT01e (P hOF e Lboh b GUION HES Gy Earets).

chal l enge. This lesion is absent in pre-di abetes and
appdaf @Sflag BEnqralycemig ﬂtwrt&h%raﬁﬁeB?PSfEY@ﬁwlh@ﬁh%seSgwCyé@rﬁs @

coﬁs@ﬁ nic ﬁ%'c%h%ﬂfed % Rulih ?&@o Qd lat%’ﬁét&%ell -drg?s%r?ctloﬁ The

ren y no cure etes nvent
betarceftiofent Iss ftoo cdmpbmn& the Erst edryipbricnt, taed:levamh H10eagsl iosulin

att ting .to control ood Iuco e leyels in order to.
rel?ﬁSﬁf@%lWéﬁwwse/eg‘p PAVOL t?ﬁgblf%ﬁcoaé?rﬁwwns is

ob&PP R 1h%ﬁ§§e°ﬁl§uhrpr@'sfs%E Iter(ﬁ%é%’%@’t'a%& & \Q@H asel'nt"ﬂ%% 11 diabetes. The

i nsulin resistance formn i azol i di nedi‘ones
sec(o‘nd ZosHdnent ora ﬁadwlto mcrr@lse aselif raenast hieovieeh@alomly clevated basal

| phon Iure enatl Sul phony! ur.eas, and
ou B JaHEEST Rt YQE’Eg By lﬁ’?%em F%’Qnﬁ%? CRigp pre- 2aidtres and
appears to define the transition from normo-glycemic insulin-resistant states to frank
diabetes. There is currently no cure for diabetes. Conventional treatments for diabetes are

very limited, and focus on attempting to control blood glucose levels in order to minimize
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have the side effect of hypoglycem a since they cause
insulin secretion i ndependent of 5circul ating glucose

WO 2016/088730ne approved drug, ByettaO (exenati depCT/US2009/047551
stinmulates insulin secretion only in the presence of
hi gh gl ucose, but is not orally available and nust be

N AR TS IR R
thi AYIARRERDNINTTZIDSCH orl iAGliQ 3I8adeTEdth tHY &@&é&lt (s@Phorydelusse
gl ucagon secretion and have other |ess wel

exemad@)e tSetnhoapluedap e@ﬂ@themmp@mnds J2at @ot lmdﬂpamzmgﬁhfr beta cell,
have t@? Qlde %¥fle<ft h?/fésglﬁéj&?g §1nFe th s%% 1flsnu21n %eérg osn 1%%pe%dénq of

c1raﬂmngdglﬁcosa Ml elsh@dcampgrdved ﬁthQBSreﬂﬂa@ (Hi(%ﬁatﬂfe) Ethhﬁlates insulin
br oader effect have not been fully investigated. There

seqrefiogypnlyn pehe ﬁ@é%pqs@f high-gluqpserduit tsinet oedly ypidabde ‘T‘I}ﬁjsfﬁ}}l’?trl?e
Yy
inj ?ﬁg{l ﬁah&{igy sﬁa ﬁzﬁﬁn]gglggfbg%ﬂ yn% e - éiggg fﬁg{ ﬁ%r%hé’e@ blood
levobrod m&adstlmhdmtoae@ elhlich @nendbye iimsatiy sedreticns teeilucs gllucgomfsecretlon
e |l diabe ecline in. the
and B th‘f @81682%41%%?0 1QVeShpaRe4t eoanrdd)rthwmepﬂdyl
peﬁtﬁféﬁ&quPﬂ) hﬂl%ﬂdr@m%? ﬁfs@ ihARnES AREHR 1P&UR0 & hormones and
However, | osS of beta cell function and mass results
peptivles.red thalon ggerht ¢aiseneyccand tids hivetdesfickalimye BB badelfhilly

invge%r\.iégefc’i— 5@1(6%&: 1%%3 %gglg neé:gggr orgg‘irpg%‘}hagﬁ{mlégt‘le 1nsulﬁn secretion in a

glut0dk ®béndaPmar@Ql;, Prentki Mand Nolan CJ, J. Cin.
I nvest. 116:1802- 201812 (2006); and Kahn SE, J. din.

EndoasdrfQive iddkliaResihicd Qﬂ& iﬁgégmsglgpgf)cretlﬂﬁ ﬁbﬁﬁ&ké‘[&ed@ta@cells are
further accelerates the decline in beta cell function
prlwmr@wpps of ypeIRAdiab8ds. 200y 12 decdimo ¥ thl@em@llul selmmVlty of
e and G DCRA 1 PR ST 068 530303y U eR TP Bite cll
HolRQcg 136 61 bdta W filhcAdA ld ﬁaé’s&édlﬁﬂs P Mhshi$n ﬁﬁ%ie@&? @nd diabetes
with an increased risk of pe Il diabetes are

(%&pBBs@%%é?%é%,v@% CwagEQIhMI%@tal efeCVln(lBéerIt 1@6 3RBAdB33, 2000;

Salt ?Xzérf@zé 5?%3@57%%%5%%% u@%&% ok ﬁ%pr P teit Ple:1502-

18 Ma(lﬂ)ﬁﬁ);l ufid Blakih BEND r@d@ﬁhd&amr@v MJztab 8‘6&404“7 640@8)’125(1(]1928
(2007) Apr 26; [Epub ahead of

Hygerghweminturthehsqoplsrasstihe deqling beetbaﬁ ﬁ@ﬁtl%@%?@@&rpgp,

J. LM £188B00Y201E rl@@% eﬁ’qbvg%vgﬂ a. pfzal}%%éil%e '15'9296 % 6 qbéé%oéxf‘d Zhou
i's"taken up info ta cefl prlnan

YRetdl, dhﬂmVKVem 3w&élbhilﬂé00$ﬁﬁkpamt@ﬁmégﬂ%ﬁu(«humemmhc

B,. M. Mnpb 200 265-73
Varig{iongs astsH%la‘r@g |V\flt% a@ 1Ber8§8é: Ifl ﬁﬁ%él‘ﬁﬁ%@é &reb?( msse%1 se?ectlvely n

theBHEQH (BRA Q}I MAIPRIbs Ry K'SGNBMrQﬁIéV 784-HG BRI R 'S%Qéna' R et al
the beta cell since it catalyzes the irreversiblie ra

Scieied €OONY Aprels; f]ﬁrubgﬂh@@xbg@rlmband Valgerdur Steinthorsdottir, et al , Nature
2010/ PCT/ 09/ 047 tabollsn1(Nhtschinsky
Gepgpes ég&%iﬂi gé fﬁ%&ﬁ g%d?sfs (3) 171-6). The rate of
gl ucos hosp roductjon b Iucoklnase
depi‘??b‘gﬂts R et pedisio Eﬁa%qf icuelesds ér%taﬁaye%eased levels
of JQI%B@ gﬁl%bie @ﬂ%&h@faﬁgﬁﬁﬁn{t@{h% b%fhzééﬂeprﬁ‘llla{r{?% ftkférbe@a cell and liver

direct relationship between |evel glucose In th
selpdtoedraasmhrich 6LV @lhbrana Be M. iglemlzloé’eolo%?(ﬂa@o;tdhedo%(ﬂhéﬁ -73).

cell . tatjops in ucoki nase rodu
Ongsideats £tk 2N abeRbO ST RN BE R RBHE Whishds e pemary
glucBscd NeAByRSn BHeWHeROod IbiddR el caM A8 AGeirehatibldvak IRBXAKIsRATS: glucose
famly nmenber plays a key role in the islet response
to glucose (G oyn AL, et al., J. Biol. Chem 2005 Apr
8;280(14):14105-13. Epub 2008 Jan 25). Snmall nol ecul e
activators of glucokinase enhance insulin secretion
and may provide a route for therapeutic exploitation
of the role of this enzynme (Guertin KR and Ginsby J,
Curr.
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10Med. Chem 2006; 13(15):1839-43; and Matschi nsky FM

et al., Diabetes 2006 Jan;55(1):1- 12) in diabetes.
wW@Rue08s33Net abol i sm via gl ycol ysis and m t ochoPi¥/U81009/047551

oxi dati ve phosphorylation ultimately results in ATP

productlon and the anount of ATP produced in a beta

meffligad bRl PR e DR e B TRLE7 e gt of ucose.

6- ﬂh@&plﬁﬁe o duttBnty MMIBKinAS is@epatidehtbrt € cOERBEMNEM (Hglucose around
gher glucose result in 15 the closure of the Kir6.2

thech?é’rhwéll and therofere this ﬁﬂW%liOhVStfh@a SRt relatinnship befweandevel of
glu% &nlﬂ%lke ﬁﬁg&) ld&i( thegI ?%Hr %te;%f?fl gfélléﬁs orxgﬁslag%?%y§heo gellt I'}\%utatlons n

gl@@klﬁﬁSeZIﬁbdlL&B aBﬁoﬁ‘I{mﬁtlﬁsi‘iilffglmﬁ)Se dastndethsegue @&cr&i‘dﬂ Matub@As giving
of vol tage de&gndent caIC|un1channeIs (VvDCCs

furtheg pridenae thayithis heoxgkinase Eanpily mpmbpiellayokey r@? ig @k iglpyresponse to
9 e Y 423

e IICIBREAETL, Pl Ok 38005 EMEHRU( 14004183 15 Bub 2005 Jan 25).

Sni2llaadlcculeradtivators of glaceklinagé anhantoimsslin sdegggien and may provide a route

forghArReE P HahbIdon s s Agurie kih PGBy, Cur

MENERSHT 08, Bbﬁsmghﬁg%maééﬁlﬁﬂ&WUé QS DAMres 2006 Jan;55(1):1-
metaglitini des (Rendell M Drugs 2004; 64{12): 13

12 pmdliBictask IGduchise nidiadiobsre yld\@vqﬂymszmﬁmApcrhOBQ(@)oxldBaVQ O)

use . menbr ane .de ti.on, t her
phgB TRy ER SR AR UP I A2 prp AL B8 i PRl o ggduced in o
betaRER Mf&@ﬂp rédlasikPihe cRRAIAGS HIBIGEHRE RLWhRRMEbSa cdMi&Rxposed.
as di azoxide, inhibit insulin secretion by preventing
el eﬁ?évﬁéd%?ds%@%ﬂafo' &ﬁPfﬂﬁeQ Wc&lr% 'tlfé%r@é%ﬁcé%ff Hgier glucose result in
channel (Hansen JB, Med.
theld¢stye @ﬁime Kano,2 Mhne:lwm mtfaamle)ln vbﬂnﬂ,‘lk §RERI sybutmt abthe channel

a n|f al so i.nhi bi su
coleR? st Pctnis R s b B Srantdanccey et siesutts in de-
poAlitRIAAT tﬁ@ﬁl&ﬁ%ﬁh@ %ﬁ@%@@@eﬁ?&@ﬂhh&ﬂ of Wdg@l&endent calcium
effective glucose | owering agents in the clinic, the

Ch?émﬁlsﬁ éheherlt FVoindsbrbelc §Middigberplogisl 42988k 4899; and
Selno QY B )ﬁzoqe L &3}’7 %2 Qb%%%lclu?r\r/ﬁm% ent}yhaessﬁelpgsutgtc'ease of
'resdul ypogl'ycenia

calZﬁhﬂerr@ﬁSﬂ@&EﬂZﬂlaUﬁbe@ % SArSEbcHokis 08 tsdikp gdelrt, rbﬁﬁthﬂg in
secretion fromthe beta cell Is dependent on nunero

seqrefipmarfinswdiniinte dhasblapd sthiagn dAg%wtwthMﬁﬁﬁél@e Kigg 2wéiﬂrne!a§wh as

t
sulpB6furedilined Rnid RTRONR N8 D0BECHAR) 33936 and Blickle JF.
Diglietsndbtib 06 AfrS2(HuUdB-243 ako ehqﬂecimhbrame &apo | qpiepti drd @sd

such as vasoactive i.ntestinal tide
the@%’fglfe igsesras Bt IB@@H gere 1@%&5 i S@.llﬂ%ﬁ%@aﬁf%ﬁ fashion.
PoASE I Bl LY FARRE, s&@lta!s\dﬁzb%e 1ﬁ&%itq§5u61ﬁé%gﬁon by preventing
Acetyl choline activation of phos I pase C t hriough

clevited 10~ A DRphieeh f@’ﬁ:lélomlgrthl@Kaﬁth@nmé ¢Hptson IBe@us- M@d Chem.

20 N7 RO e Bl Rt D856 ufh a5} 85k S e B8 Can s

inHEhiOInisiled icfetidd PAbSqEn . 200DAabensS WARlISINAAthough
dependent pl asma nmenbrane depol ari zati on that can work

sulfenybuerseand nygteglitigides eececffastive glueescloveh aaentsar therelings, they act

inGERRRAS LERHbA By ERTRRTs (3o BRuRB i PRLALY Bnelyppse toves

theg@dtughining réwltan hopeslyapping set of Cc, - coupl ed GPCRs
(PAC 1, VIPRL, and VIPR2) on the beta cell that |ead
to stinmulation of adenylate cyclase and an increase in
intracellular cAMP (Filipsson K, et al., D abetes,
2001 Sep; 50(9):1959-69; Yamada H, et al., Regul. Pept.
2004 Dec 15;123(1-3):147-53; &and 15Qader SS, et al.
Am J. Physiol. Endocrinol. Metab. 2007 Muy;
292(5): E1447-55). El evati on of beta cell cAM
has a substantial potentiating effect on insulin
secretlon in the presence of stlnulatory | evel s of

o o Y T T L



10

15

20

25

30

20sel ective nuscarini c agonists which stinul ate

insulin secretion also stinulate nmultiple undesirable
WO eEpoesses in nultiple tissues (Rhoades RA andPEESINI/047551

GA, eds. (2003) Medical Physiology, 2nd ed.

Llpplncott VVIllanB and VVIklns | SBN 0- 7817-1936-4).

Li k VIP . a PACAP rec rs are esent

ul R8¢ g5 v et g et plE 2ERpdeflon numerous

neﬁx@ﬂm@uﬁéﬂs WRd bloBHHAEn AHYIMBh S hs WEN 8§ BRalS HtaSib®Bt fabks. CNS

make them | ess attractive as specific 25enhancers of
actgylation Qétmgpeﬁdemﬂrvatmmf ithe isleteant lpashto the releas¢ pgraal] molecules

B TEOSR A B ST R S50 MRl P, i

relédsig fopaue)(GRP)GasltRitubtatynRddaiylaa¢ Qyﬂ@iey@ﬁmatldgPeﬁti(&QPACAP)
bi nd to specific_Galphas-coupl ed receptars o

Acgtyicheling actiagen P%mf@pp@énpa&e C ﬂH@FgJH‘ihﬁ ForeoupleePER 1‘4% dnuscarinic
5 AR 4 AT ST By S Ly A

EntlbvesBeh aﬁﬁ)(b@eszz(ﬁ)aS@ 6&HntChohnativergonBislatsod il tb|asmbésNa+ -
t rall su effects of these ti des appear
BRI apmpT g 6?&05861%6?11 anah%s%o‘%é@’ SORSCTISRI %ﬂufwé “nitiated
de1 gt Md &AL ihdulib reRbscAlGilond arfd Héh uhmce %ndogig ®¢v. 2001
2010/ 008739PCT/ US2009/ 047551 Jan:; 11q7
OcERYUB):369H604e v IP1nd PAIGABnekhdiRd to 'm@e;iap}dug efd 0&61;1 coupled

G BhEd. VIER o SPBRAS e BeRE: Uity HRERIEHBH S depytat

cydTRRland Y iRtdRe @h fneﬁeelmq‘érlc@,wmtmygsbh ®NleBall @zhﬁk@esg abo1
| umen and neural stinulation resulting fromfo

Sep;AREt PoN69: Pnadedl @t pL 1R4gak P eph 30P4 E’&Ffl5112\’y@s3)| 47-53; and

I
Qaagﬂg;ssgte?a;%%?pf%ga@:ﬁv (P BEPT 00 Sy RIS,

P IR0t by QL8] Ui B S@@%@Pﬂ%otswehgeff%@ O&IP%—P% sceretion

in th@ PhdseR: of ERMuthots SR STidoRE (skh BtloGRN U raRkRIyN &fhny

wi th DPP4 inhibitors, however, is sonmewhat [imted
potshiaersioh ebeom-ﬂg@ulaﬁeé igpepe Sersetiongisa vere sHderg ensids of the islet
e .| hor e
WhéC?(léﬁIﬁ%?h ? gtt? a%}l%d éila% {T? 1§ 2apceo ol uga?%xérﬁ%lg thB bcs& available

selt@ivie hﬁisalﬂﬁnd @gxfmﬁ.%ﬂchrsaﬁﬁ]ﬂﬁt@ rSulitecadt®nrafdi stibrauldte hﬁaltlple
serum prot ease cl eavage can al so | ower bl ood gl uco

undgspablasespanrsey i ayHipks Bpues (Rhpadgs RA pndy Epgneghish ods. (3003) Medical
PhYSYG 'Z‘Ad M ?Pm%QtQGWﬁH%ﬂ}%@W1%§§ IS%?IO ’}%39 1‘9@854 Likewise,
ncretin mmetics nust be Inject tend to I nduce
VIB ahdi gA At Rceﬁtomammsemmdl inheipsf agen syseenmodndinlaidte effects on the
apies for ner use in the Type |1 diabetic
?,.leﬁmn?ﬁﬁg R aRe sutes DabP R Epbam R G o specific
enl?a%eﬂs%@ﬁﬁ%ié Hﬁfchﬁﬁsulﬁf‘&@&ﬁoﬁar fromideal, do point
to 15the potential utility of conmpounds that increase
i nc
v Rl dch i EAG B PEARap NG SEELYIThA ke
depdmdéntﬁﬁﬂmno‘ed)]gblc Pely}pept&ie\(@ib,sﬂsd lno@tnRasi Gasdldﬂnhl‘tﬁstbgchblyp eptide)

alsg ngidlg lsgec—y g‘.gg%y Eekd@ﬁ\gﬁse %cglgtprsag\il the pélérgqﬂe lo?\ési%:c'ells
1nc('1_>¢i'dn§ggbe%§f célﬂsggxﬁ 1)a1se Bﬁ%@ﬂlﬂﬁl‘ OV éaljr!i‘dk%r D@SP Qﬂﬁz‘ YEBSS2007

Menel I |y ., Diabetes
J aII.L 51(71)) 2_416)2)4)A1ﬁm3agb dlearemtqzrs (ﬁcmtbe:sn @ovmqnets @rd ptpmmwl dsberacells and

funct i nce crease
tisih DY LS Of i oMt rerh 85 PER Rl bE Bk TeRbig fontrol of
glucBSeUuhbtabSIRE Bith®BreadmR@lananR Bicher, Mewhanhsrsoohat
| ead to | ower blood glucose, it is ‘al so of interest to
expl ore therapeutic approaches to increasing incretin
rel ease fromintestinal KandtL cells. GP-1 secretion
appears to be attenuated in Type |l diabetes (Vilsbol
T, et al., 25 D abetes 50:609-613), so inproving
incretin release may aneliorate this conmponent of
netabollc dysregulatlon Nutrlents such as. glucose and

o,

o, .
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30 neurotransmtters on the beta cell in regard to
insulin secretion (Brubaker P, Ann. NY Acad. Sci. 2006
wqQae1pA762 10- 26; and Reimann F, et al., D abetPGI/BSIH9/047551
Dec; 55 (Suppl 2):578S85). Somatostatin, leptin and

free fatty acids al so appear to nodulate incretin

s PR o Ko 20 PSR S a2 Bt RS i from

intEstin@t K @hd L dolig b@p@&[l\%%@ Gndetes© pépride Mormones 4 BRR23ed ih@esponse
0]

date, however, ther es not appear to be a way to
to wetle by ot @rchm@tl of Retsisnisan waé 11tr1@erpmdrmtl@l prapletipmresulting
fro]?hef:oloﬁgﬁ%egtlct rG{}h #tl h%v-? gﬁ]o% alf 11V 1{1% %n%n %urcﬁel?tgon &le to the
ate'rncretin secret I'n

actidnec&ttli@plﬂot@ﬁe &pa@ﬁiyﬁﬁeptﬁiaﬂ@f\e(IDBM)Qafd 1&hﬁ)¢totsmfrtla§§ﬁ3tease can
the rate of bheta cell Efollferatlon and decrease the
lovegs Slnasglecosaflegs togheip abiitycioipise s lavrlned acHperas of the ncretin

Pt 12408y BT PR h By PR i fopgrer

sorhewhtt lahited skred oloase dolgegye @@Gﬁdelﬁean f4hiidgendbist@l @8y of the incretin
The ne esult of these nges S an increase .in

hoRBIIeS n BHERS ?@n@ef%@éfgtt i dng RPRIeroR S RS the GIP

or GOP-1 REERBRR hRTHi{tIn I8 SEBE Y cERRAGVEYe calflEoer blood
10anot her desired aim of anti-diabetic Therapies.

gluGbfe- substastialyd Gobaaer € haswh, Expem@pzednvesdgeDsugsrw%tmg 15(8):887-
destruct.i ve .eff.ects of ents a r.ept 0z0o

95)05 {)%SWP?FSU%BBBIF%%S rgus(t uyectg(f ten(‘? o 1ng}1tge1 i éﬁ é%? of nausea

an@@@&f&%%r@n&l&al)heﬂa@es&br gd&aked] ube Rlhe TyleN dipatit pbMillation. The

of progression through the cell cycle, 1s up-regulated

chmyal@umeis O%IHBP‘bmhéﬁtoa‘g@Wt igcreamimatiese ﬁ@@gh, Farbrogh glepi do point to

the éq\{la thlﬂyé? 8&%1\5 : uﬁ@ﬁ ﬁ{a%geraig{{}aﬁe%%ggg Sél }? %}éhg B%SQ g%rectly

stlﬂﬂumthMPtm #e betalcel IErSde dtidits harQ@igdiddaed that beta cell responsiveness
188(3).:623-33). Increased transcription of the

.
to BIP teiitdvied i Type Halahsies SN KPRA. ﬁwsahewmqseé‘f@b?-so7

0] | t
a f?%l?s A R TS L

resp6{@NHABTen5Bly. GS’haﬁa ab Diabatenerk. 1993 bnal6( b Ligsd)trhiat be a

I ncrease beta ce % er and islet mass in the
PrQMUSIL Pyt O JPPIPVE Stla HeR & }%‘PI cAl\/P | evel s may
al so be raised. by |nh|b|t|ng the. d radatlon of this

sec SHC RSB BTN ASHESHPRSA RSt Agee arelugge derfndgdt insulin
By e G LGS o DU O oo

intgplestgp boplbeshenpags approahtiess b@tmrezaeﬂng inaetth rebmaye frbmtihestinal K

ve, be shown to serve as a brake ) )
angff&&%% G, PelTaHPn PRRSETS b aftpwiafshin TRE B dighetosdVilshlbT. ot al.
Dzmgsmw&tﬁ rRIRPrAAYENPRENA rdesR MY Jn‘?elio%‘té ﬁﬁ§ fomponent of
i nsulin secretlon in vitro and in VI VO, i ncl ud |ng
meF&bEmCdyS?%galonPDEm)gntg Feoh 4B gluesos@ind fat]m tBe gt lu@he prompt incretin

secitin Uehicfin S ts e gonping RBSGE wal. BgtBlesotag-613)

GI¥-1 and GIIEfb(ﬂéh@é tfPhlso 2O frdimch8d (@ﬁ])ﬂuﬁ@lgn aﬂ:éts 1&BAhe Md GRP can
et al., J. din. Invest. 2006 Dec; 116( 12 35@0 51; and

enl@age ineratin, rel@ﬂsean a m@mébmjhamalogﬁ@rtp tl&fe@ffectszﬁohesway
ne@fgtrg’rgs(‘xfiggtﬁ l% 4‘”11 ?@ar!i %f 1'?19 E @E?loﬁ erglé)gﬂge%q) A?Ig NY Acad.
Scia2dauln 0e® ua)abj eﬁldefieflﬁl@ﬁlsF éﬂ@l\lﬁ)@ﬁfbetek B066 DesEssnSupyl 2):S78-
area of active |nvest|gat|on due to the potential for
S8 ahplantatesiitine iepEn aph &cefatacidssisojapppasttp MOdulate igeIsEp scoretion
agents that stinulate adenylate cyclase. WO
2010/ 008739PCT/ US2009/ 047551 There appear to be
mul ti pl e mechani snms by which TAMP el evation in the
beta cel |
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can enhance gl ucose dependent insulin secretion.

Classically, many of the intracellular effects of cAW
w@re@omesidat ed by the cAMP-dependent protein KiPEBES2009/047551

(protein kinase A, PKA) (Hatakeyama H, et al., J.

Physi ol . 2006 Jan 15;570(Pt 2):271-82). PKA con3|sts

e e PETHE G o AP BT RLY R R Rl Diaveres 2000

Det8hEADBE J S-S amptdate, HOWBI M SthaR Aok L8t abBedro be a way to
I ncreased protein phosphorylatlon activity. One of the

sel@l@wqbt impanh thedeanathgvayh tq piognokd marsinaesreiyon ipr theranshaa bengfit.

gl g&{: %ﬁ 8‘%11 gﬂ%g &1{7/1 it?ég]%%’e&ﬁ?ﬂeﬁ&ﬂ%r%g%qﬁ A r%attm%llt'df diabetes.

ro e han facto
?GE '”fwm §inctole Y B SRRl TR0 R B8Ea Bl

apc?pz&ﬁc“r%ies%@@étﬁ cels 1n5%ﬁﬁal%@6@elsc@farlﬁél angl. BhiRasak -5002
et al . Biol. Chem 2004 Feb 27; 279(9) 7956- 6

NowHi43fl lﬁféa?’érﬂ@&) @ddmmandége irdenp, (Faila bmahd@gé?ﬁdeﬂbgy 2003

e GAGRESIASA DS i FAPEHL Bl ORI ) L s A v

and 90t MaGGanDitdbstiorsd pOVRc Janinbdasel:ibsulid)sccrdtdey edpheies, svhich is
of CAVP on insulin secretion are dependent on el evated

anefhe¢rcdssised dpepfantischalielr dhargpiesanilP-] h@h alsa bpemehoaartp protect islets
froﬁf?ﬁl@ d%ﬁ:"dgtlb efﬁi%ebs‘fé. 6@0&%&@ @ﬁ%}g%?ége{)ﬁ%?troEg{@gﬁb’éﬁn?gsap%&)tosm (LiY, et

al. ,I.hTBu’ché‘hérml 2003 dAMP2V 8 EHE1 -8 Cheindet,a laglrbgulator eBmegression
ecretlon in e dependent mm

I I
thr9 mﬁh'sge Feel o %reaqlat%%kzyuéfﬁrﬂh%ﬁﬁ) giher ?@%@éﬁﬁtﬁﬁqre%e cAMP and
P@@ﬁ@gﬂy(a%g%% gg@nlaﬁ%ﬁ@& (ﬁﬁ&gﬁ%sen@ﬁ aEE. h@"Erﬁi%zfn%l 2006

raising c by the action of G protein couple
Marél88(39 ysl -é’@earrdeléem\@r, st alyHi Edostinoh LéeMahéS¥A Y @2&933) Increased
| at roduce 20 nor

oGRS PG T B P QIR E AR RS RO BiosPhE v Eion of creB

(cMRIB RN clSMER BndifSRINQEriftDATEES (Busdin RIA, ot al., Mol. Cell Biol.
Di abetes (1993) 42, 678-1682). There is a need for

200 Qrt: (Y7 1Ha19)i Abereasencadtfoneial fivigathar ingedase beta eglumber and

,n th bet es. DPP4 i nhi bitors
]SbtnuwS%h&%?tor§m%?9%a%%%%|dyI peptldase-4 DPP4 is a

D ¢ Bt Rl P B Pl B Bisna RS0 BERpERr s
sedofld %&s%@étﬁ@%l@sﬁléﬁws@?ﬁ@s td"ﬂMP (FRFSaBRd lI”%ﬁ@NS @@ Opin.

to prevent N-term nal %radatlon of G.P-1,
Inegige L dgHP BTG b(Bs?QSrS}O pr Ekdrp aiccgieral @éﬁe@@t CffsMP
o FoF B LALAFAE SRR o o e
on Mb@l@@eﬁﬂ’éﬁ‘ﬂ insQhh bédrétfo‘il fietibitére @F GRNP pﬁosﬁh@b@lﬁﬁ‘@ses have been
i nclude sitagliptin (JanuviaTM and vil dagl

shqvanioinereage. InShiRS6¢eRen 1w mnaod 7pyig)ngl %dla&BP%éP PPE4B, PDEIO,

O b 4B PO RS P G P L i Ry Lt B!

CheNVENDI @8 4;277(40)N0Mé6- SGDMMHAgmlsﬂsEiﬁzfoerzmlo%Qﬁeﬁm 189(3) 629-

13 e B o e TP a3esl 1 Cooab by R e U5 ol
BidTRLANON 1 GrHY M 07 NIKS1 S PYABTE0 I NI L uf. GRIIBNER e been

|ications of abet es. is al’'so known as '
fOLﬁldFawhsveamd celtI}@@Elzcthgfmp@tsaydo a@RRUbdesanblealfsots. However, this

ng intracel |l ul ar cycl.i.c. adeno

rerSothtsehata e Shoeed 86 Shs i Bk oSKRnTor ERPT AR e the offcets of
incktins AHE BthicRh SR AL BME heryh §RSRel NSUl i n secretion

in a glucose dependent manner (see Biol ogi cal Exanpl e

2) and thus provide a useful treatnent for, inter

alia, Type Il diabetes. Bioldgical Exanple 3 10

describes a wdely practiced glucose tol erance test.

Addi tionally, Biological Exanple 4 describes nethods

to determ ne the effect of GPR119 agonists on the

secretion of |ncret|ns Blologlcal Exanple 5 shows

T Y Y I o e o .
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The present invention provides conpounds represented
by Formula (1), (11) or (Ill) as shown bel ow. W-w2wW
WO YAa0MIs7BRL- NRi - N8 4 R\ -INAI5 - NA/4-15 - (, APCT/US2009/047551
(R2),E-Ar(R2), (I)(Il) Al so provided are
pharmaceutical |y acceptable salts, solvates,
st ereoi soner nd 20esters of the Far
O EL Y B e R NF s o ML b o
calBiHARESg1aosk Id8RdndBsL il FRAs&StisH ChlagscallyPRahy oftihd ki)ﬁﬂra[%éllular
and ot her di seases and conditions using one or nore of

cffe¢ipgbcAfpoengdiatad tkydhpe4dMH- é@mndqg pesiorkinsel (tratein kinase A,
r | | ‘ d
PK%@#E%%%@%f&f§i§?§g9,n racepﬁg? eé@#éﬁégﬁé |?§Aﬂwﬁﬂms°fa

coffipIRMIBY toy ragsilangy @né tod catalfyec dt)mhﬂﬂe inding UflszMP to the catalytic
25descri bed herein. Further, the conpounds mpy be used
domaing releasraths cpiabiiicidemsims e reuHs nicsessdnraer phosphorylation
R e e o
insuhn axeoytosal (Gromageal, et dy ll}aubaeshlmﬁ Han; Aﬂ(d) )57-@al AyoththeA MP

VWD 2010/ 008739PCT/ US2009/ 04 und i bed
bindaedirptedy is Epags guapine nyglsei XBP%R%? Bt %@E&Wﬁéwm Y, etal,J
Bz&ld@’hé)h 0081 §rbc t7o (493 B Ss- SBrEﬁh%%O@fOcttrl?aéﬂEIBS]ﬁbJséle ctal,J

| ower bl ood gl ucose. In a rel ated aspect,
Biqir @é@mt20i0ﬁ\FehtZV,dﬁ9(S|) 395@e$), mbidhodediatts @IpAMRaétmgdalt but PKA-

inddBBE i Gierdin® EORRIIESPEON) FpRGRoyRedfy AR Gy atsp cgpance of
relé3k SF ikl AT RHQHILS GYBLdres 2004 TaweT (il ng-18). 0Dkk effects of

| evel s of glucose in a subject by adm nistering to a

CANER peHsulisaseasign apedanshdant eb alsyefind gbicordevals, 4o (a1ying cCAMP in the

parﬁcréa)tlc% a(én ,1 E@e@ szanP %?aﬁ] tf(}lrcmer ]gee%,?lﬁg) LP¥ }/}geel‘? d{g,%%tgg ds of

oweri n ucos a S

g? mé%:eﬁtfﬁ §et 2 r??#l Lalr ({M]%’ ;1ev eglggle gfeﬁlﬁﬂ?r%zi?sgg]}su 11(:1I secretion
in é—@lﬁ@@s‘e@betﬁ&ﬁ%ﬁn&fr (Mkr8Y i anY Mtia ™M, PHR VA Pﬁﬁszﬂﬂ?ﬁ%&n@f Metab.
bl ood | evels of insulin_ in a subject

(2(E)ébr?-$ﬁ 1@91@095& é)rps:atwélmnsmrfon@éﬁng hféM?dﬁ by tl@%%ﬁﬁi@@ g G-protein
co%)lec{: geéessurf?%%{ 56)8%%[8 &/PIOC\[I\lES&I ng hyél > IGGC a\é eny ?e cycPas% froduce

rndrﬂ CAMERfJ bTh%OGLb-)l rachptori @hﬁhllmlettz&ga dIkéRiite, iR am eﬁﬁlnple of such a
thereof a conp

1)
recppip (ThomensiB. &F al. @Pﬁe’éh@@ﬁ@r“zaé )é%ﬂfgS?t)huTélelien%ﬁF?doﬁ@r oral drugs
tha!P E&Yéagé?ﬁuﬁ‘c‘élﬂﬂ’&%es%ﬁs f'k%l\ﬁ?% % t&-'a{?x?é?u beygb&eof

ncre INS 1N a subj admnistering to a patient

f
( I | ﬁhlg{toerg ealgelgﬁgrs 0 136@89@ pSP 1&&% r4)e a%llgﬂn 1)s alprolafl protease
thak pte@érsmcuilyl diei ed papsidednafeer 3 paplaRtanto a@imrémditee DR it Beldeved to
ient in _need thereof a conpound of Formula (

degrrlqit) G&P-1 1 PPB4 whipiteroppe bieﬁhm@wndp preygat Nﬁem@palr%g@fiéﬂon of
GL@-P all e Elog L{fctoFeaﬁmg}rgﬁfm {e5.%n efd?ﬁt?bnr @Y@en&zftﬁg targeted

pr ovi es met |ng trlg ycer
disruption of the DPP4 gene had increased plasrna levels of GLP-1 and GIP. Approved

DPP4 inhibitors for treatment of diabetes include sitagliptin (Januvia™) and vildagliptin
(Galvus™). Saxagliptin (BMS-477118) is another DPP4 inhibitor currently in clinical

trials.
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levels in a patient by adm nistering to a patient in
need thereof a conmpound of Formula (1), (11) or (I11).

W ko18/00819€Nt | on provi des nmet hods of | oweri ng bPEDUS2009/047551
triglyceride levels in a patient by adm nistering to a
patient in need thereof a conpound of Formula (1),

(1) or (111) P4 ther aspect
of this invent ;ﬁgﬁEgﬁgﬁﬁAMﬁ;@ mm. ng gastric
enptying in a patient by admnistering to a patient in
neeNovplepBR l%ag@@wﬁﬁoaaﬁ trayidedo g |navql|§PR1(1|9| dgopists(arg pycful in the

treiﬁlnmeglt %; c? %(l&eegeisdatl)la 'fr%lgt%? ﬁlsggseg ?n%udu%rpgtgﬁéhc sr}/nﬁ% Ing

m ni st errng
dydlipedeph, 1ﬁ51ﬂﬁar’fﬁﬁsmﬁfcepﬁnd:@ﬁlﬁplicatl(ﬂﬂs)of didbk)es OGPRIIN D Js Ask@dwn as
DPP4 i nhi bitor. Anot her aspect of this

RURA6tCoAPEREvi des met hods of i ncreasing insulin

production 30in the islet cells of a patient by '
admiAgiosisesraf §g’R1d 9arp dw wsefuliin raisieg nttf?érléldar ycloapwapide
2009/ r

oo et i‘é&%???eaﬁm 5 BpREa et o SihTnbudeattrbien
inci@isé ﬁﬁaluoﬁec'tdmneﬂalgn@osm@d#endbnp mdﬂ@t(k&rBlbrbgld’aEEkﬁhﬁ% 2) and

cells of a patlent by adm nistering . to a patient in
thus peyidhe pechil tecativemh dfndatalimo s B diabptes( |Bl)>10@rcak Example 3

I4t th

o et b con DINEIG T oAIRORAA, pifiOkital Examplo 4
dedcubed meﬁlodﬁoﬁhtesmh}eetht cliyctafl GiPRi 13 0 apomigts bo tle atetiemdf incretins.

in ne of a co of Farnmula (
Biqlpgipyl Xlaﬁl %ﬁd&eﬂww% @W%?f%%% ﬂpalabﬁt%ﬁégarameters
w1&@§z hadstatyy @kﬁl%@ rayﬁsaﬂs inSdnShirh4NE4HRR nhdlcPuSMPZ B ralRY Agonists
adm niStering to a patient in need thereof a conpound
of 6GPREGP mpable(df)ralsl(ngln)trmlhélalt ¢tAMErdvas BRRAomnbchiidantificd using a

TAILLED L PT THE, | NVENTI ON 10The
CGIEE 4 SPSET ﬁ% b%lg%lc%‘le% Epe conventional, unless
oth rwi se defined: AcOH acetic acid;
b5 PTSSEHILYAICR Dases e@glpamdéa?rﬂsﬁ?a%eg%yé%@f@ (& (1) or (I1T)
as anl&p‘l or onmet hane; CI—BI\/gI met hyl nagnesi um i odi de;
CuCl2: copper chloride; DAST: (diethylam no)sulfur
trifl uor\iNd\t;;, DEAD: diethyl a car boxyl at | BAW.- v,
1d,{1|fs fum num hydri de; M REA: f_§_<o
51 iahyl anfné Y t[h suI f
15E¢' 3 yl ami ne; "Et 0AcY é"t‘hyl a(%ret at e; ZELZ
hyo(erg HBr bV dr ogefRr omi de; HCL: hydr of®
chl ori §2 H20: wat er; H202(”)hydr ogen per oxi de; (H@_C
hi gh performance |iquid chromat ography; KCN potassium
cy amlsbeproladbiDaic ﬁhaﬁhademlmwmﬂtaﬂldsasm shvafls,; stbicdibbkhers and
['ithium al um num ; Li OH: I|th|umhydrOX|de
est%eﬁtheaf@@tmﬁn@wf F@mm (1) REY D) odi de; MeOH:

met hanol ; Mg504: magnesi um sul fate; MyCO3: nmgnesi um
20 dhisyareitien alp rovidessyetheds afiticang diasasossuch eslTyps 11 diabetes

o gALERSDELI s T B S AL HAREL s

as bd:s@ﬁbélbﬂﬂ&“ﬁﬂherl‘sﬁf\dﬁl%eldi)@ dThgrinReditiont so pades Sothodsdf raising
ydr oxi de; Na25203: sodium bi sul fate; Na2504: sodi um
mtgaﬁﬁlihbl%relevqimf cyRlin AR SMPh Priieiag oNHRICROTe A tBmFQIRROUNdS

des%lﬁloQ([ h&@l’n R AC theadgggilagﬁgprg?fggﬁﬁd tJ)\IMﬁnul%E% 1ﬂ§{ﬁ{§§ﬂéc:iuction and

gnetic resonance; adl um on car
stlmnlapm&ngphom bHmshlim glucagsrClike pepoide d gGILPA), aoh glucoﬁ()c[éja@ndent

. thianyl | oride; THFE: tetrahydrofu TLC.
msrlﬁw%&wﬂmp&a? sgﬁg s g o G sAtdéiﬂté’dla”Y’ the
the following terns used in the specification and
cl ai ms have the neani ngs given bel ow

8
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30"Al kyl" refers to nonoval ent saturated aliphatic
hydr ocar byl groups having from1l to 10 carbon atons
W@ p/ois13some enbodi nents, from1l to 6 carbon BEDIS2009/047551
"Cu_val kyl" refers WD 2010/ 008739PCT/ US2009/ 047551 to
al kyl groups haV|ng fromu to v carbon atons. ThIS

cm’}x}gél?]éié Cl W e@ P%l‘ﬁ%]s g ﬁ%eﬁuldg)f%n%) bll? | %gos%&q}ﬁ}la rmmstered toa
sulf @T@&h@ed)oftf&aﬁﬁ&n@iﬂ loWetBlobid 036 i sopropyl
6( )2C}+) n- butyl (CH3 CH2CH2-), i1 sobutyl
t, B Qééhb/ Ivédt &&&E%Qh@th ofdidgnBYhy¥ b numb
((CH3 ) 3C rﬁegen i lv gﬁ?ﬁ Silgf&'nez:\r%n ¥ number
of dlﬁdaslsSLaI(d(@Hdm@nls u513g labeLeQ compouﬁds-of Pﬁrmula 2b)) (1I) or (I1I).
"Substituted al kyl" refers to an al kyl group having
f r omnlaspert of ailinventiongirevidedacho@nsHowirit@bldodteviistod glicose in
substituents selected. fromthe graqup consﬁi?fng of

a subjreliy| 2dmipigistipg {f @ petionk Rped ﬂ}ﬂr?afﬁwompgu kemagp (D, (1D or
(HgI KA hver@iblf A% r&HH’éSH&tH&%%f%%&’ﬁY b186Y leve EQ’Y gﬁ%%ch a subject
cyl oxy, am no, PSUbstit ut anm no, am nocar I,
by admnodstbmmgﬂaratpm;zht, in bocdthicrvof ¢ apipoydeofiivomula (1), (1I) or (1) and a
hlocarbonylanlno am no car bonyl oxy, am no
Déﬁ?@’ anmi nosul f onyl oxy, ani nosul f onyl ani no,

Zi“y?%?eg‘iler LTS Teisper Dt s BT plovaBlood Tevels of
lnS? ?Eé(ydb c‘f@? Qﬁ’gﬁﬁllst&%% Oﬂaﬁ@ﬁﬁﬁ % ﬁH]%}e%FL%HFn Qund o Cf Formula (1),

oxy es oxy, cyc , Substritute
(IDceralibal Khis inveytodnofal kg m’ﬂyl,desmb‘d;lbds off ledrenyg blmwatl kgplet»of .insulin in a

cycl oal kyl.t hi.o, substituted al kyl t hi o, . guani di.n
S 58 RO e R T Grerasy drcosyoue o6 M (b or 1D
and@h BPPYaRiBRer. hydr azi no, substituted hydrazi no,

heteroaryl, substituted heteroaryl, heteroaryl oxy,

subgj hﬁdﬂﬁeﬁ%ﬁ#;b%i ‘%ﬁ QAhBSY ro@ﬁfe? E%ﬁ{o‘dk Bhingreaé‘lﬂg Bldol 4L of
het er oaryl t eterocyc substit
inchettns rlm)eytﬂij ecﬂ byhdtrémisteying o aoptayt;entsmb&bd thetead a compound of Formula

(I)p@{)er Iﬂ%gdgﬁf F]iee;rgeqt%{%(% qlfglgc‘ggqs (i lteg‘%}ggfincretins ina
su‘tﬁé@%&'aﬁﬁﬁﬁﬁ#eﬁﬂ%f&d"ﬂttemﬁ%l Hde@MMHR0Y a cBHle@tﬁW)f Forrnula (), (I1) or (IIT)

t hi oCyanat e, 20al kyl thi o, and substitute
anéhEﬁﬂﬁhnmbﬂmméﬂﬁumxganﬂnsQﬁé%lmmbﬁﬂ% are as deflned

her ei n. "“Al kyl i dene" or "al kyl ene" refers to

di valee mttotlseatasp@t efithad inpdmaion préwidirsonethdsl of gowerps: tlawd mgglyceride

fram1l to ar hon .at ons and, nmbodi ment s
leVF[SdPrFPa??Pt Y APHYHCHR SR paﬂ(@{ﬁ}n\p)egq? ﬁvre@ﬁa 'COPPPRY OﬁFd)l‘mula @,
(H%Ik(ﬂlﬁ Nehi P vERPo 3{71’@95 f@auYof l‘aw\érlﬁgb%ﬂ tﬁélgé%de-[@@els ina

al kyl1 dene and al kyl ene groups include branched and
patsant by gtlutnlmﬁamrg ﬂoyadra@catrlbylleecbth@nqgﬁ a cepowxianfloemula (1), (IT) or (IIT)
an%%ﬁéﬁéagg ]ylene is meant to include nethylene,

Opylene 2- nethypropylene, pentyl ene, and

the I Substituted al kyl i dene! or . : ..
sk @BG%OMI%WHQ%@P@%%%WOE RyPVaERE Sy gmptying in
a pgﬁé/ﬂt 'Bg aﬁﬁl%tgrlltlé)tolsd ﬁd?fént inheS@IRr&TRRIMPEM Bof Forin@la312(II) or
substituents selected fromthe group consisting
(Hbf Aéd;d(my],de@ ateshé¢thodsed e kmgy/gastimydmptgiog liaaipatognt by administering

to % t%’i%%(ﬁll Igga‘:t %%;%uc%%{ﬁohl& 8@1?%%}\%“?&%?“60?&111921& a B%BX I1r‘1h1b1t01r

ot ocarbo anmi no,. ami nocar bonyl o
rﬁ%@ﬂﬁ@f awypt mBEBtipHARPV ey mediey sﬁﬁweaﬁyg & production
in ﬁ@lﬂét%lls f ¥ atle%HJst Edlﬂ;lﬁ‘ﬁs%é}n%r ¥ |a’paﬁéﬁrfllﬁ’ H¥ed tﬁ&%& ] E(Hﬁﬁ(%nd of

aryl oxy, arylthi substituted arylthio, azid
carboxyl, WO 2010/008739PCT/U82009/O47551 carboxyl
ester, (carboxyl ester)am no, (carboxyl ester)oxy,
cyano, cycloal kyl, substitutéd cycl oal kyl ,
cycl oal kyl oxy, substituted cycl oal kyl oxy,
cycl oal kyl thi o, substituted cycl oal kylthi o, guanidi no,
substituted guani di no, hal o, hydroxy, hydroxyam no,
alkoxyan1no hydra2|no substltuted hydra2|no
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het erocyclic, substituted heterocyclic,
het erocycl yl oxy, substituted heterocyclyl oxy,
wheaienessye! yl t hi o, substituted heterocycl ylt hi BCT/HB1009047551
oxo, thione, spirocycloal kyl, SO3H, substituted
sul fonyl, sul fonyl oxy, thioacyl thiocyanate thio

FoRhNLD B 26, SRR B H LR S B Bl rgpi i

prdd@c@oﬂ inNB&fs|@ kel gMghaentydideaakRYihg & SPRidAait Nad kKEdf a
2 to 10 carbon atons and, in some enbodi nents, from 2

compowrdeafHsomulatBrEDar (Htanda RBFbiwhitatosns and havi ng at
| east one site of vinyl unsaturation (>C = C<). For
ex afpye,an¢@ar aspadtkeamyinvengifospsoidesahétbods of grevapsngdhialet figiction in
n at o

o U G R ER L o PR pirecd e 2t gy SLEG (. (an or

(111)| i€ yet hotRePSpb st UhRGn M AtRAWrovid &f BéthodsofPréerhg Bl MR%tion in a
having from1l to 3 substituents and, in sone

subgeds btiadmnistering too patispbistriced theresf a sempewrstiof Fasmuta(@), (I1) or (I1)
andh 418W§|st|ng of al koxy, substituted al koxy, acyl,
acyl am no, acyloxy, al kyl, substituted al kyl, al kynyl,

cubst e L R R LS B

am not hi ocar bonyl am no, ami no carbonyl oxy, ani no
sul ﬂbﬁybbre@@amsntssdj h¢r©mw@%ynveah¢md>smllefs® nsbleafmsw éeﬁned AcOH:

ryI tit
aceglrcy i nBualr ’fPWP’ oRﬁlgnbgs?e(?O éo/?Slgr %%1 e carzgozxor
dloﬁﬁfr&ﬁxﬂﬁhnegﬂfﬁgﬂ\/lgl( @I@dﬂﬁﬂhydgneﬁﬁlﬁﬁdcﬁﬂé l’@JClQ C@Jﬂp@%éﬂlorlde DAST:
st er) oxy, _cyano, .cycl oal kg substltuted c¥§loa kyl,
isthel

(dlety&laaamqéwlﬁwﬂﬂwws PEaxd hoxylate; DIBAL:

D
A AT IR g i
Et:Nibsicihtylahede; FE&Oe\rco arthyll achat Sl arydrapeyt; HBubBydrb gktrel@komlde, HCI:

hyWBeeh SHPE ALD: e EOy GO GtEA C. high performance

lig Hﬁtcﬁf&ﬁé&%ﬂa y; [kater ?Gﬁéglﬁﬂl‘a%hldé YRAVDSU I RFium hexamethyldisilazide;
het er ocyc oxy, erocycl ylthi'o, substituted

LiAkte dtoyel a},hllmimmm hydrltde,oLlC&OBH;hlw bgdnotusﬂleeMe€N fagatphitrile; Mel:

e e MIHT RARERPL Migls ansdtesiin Llffts: R0y magpegium

car@BhdtBevds@s rﬁ@s&ﬁbﬁloﬁdkd NMHID,t RBdIRAOMIdSELchRaLAit&MNCPBA: meta-

hydroxy or thiol substitution is not attached to an
chlampmwhwowaﬁcbbNzatn@mgeaoNM%nyspéwel carlegrates NaplCO;: sodium
blca{b\éfallat% aﬁ b éslcicl)u rn(laﬁr’ll O(Iﬁl@éﬁ]?%dfl grgx{%ie ]ga %b osodlum
bmﬁﬁ@@ﬁNaﬁKEMsb@hﬁ@mﬁﬂ%pﬁBgrefers to alkenylene gr oups
having fromu_to v carbon atons.
N-bronwspergrinoeNHIE 0 sy ihlomi%W@AQ edrameniug geetate; NMR:
I
R B I, PARISAON oh 3B, Pl RO phine
iPrOH: piseptbpyidalco'ﬁbla SO thadrky oiylbridé¢; STHE: Stxatrﬂiey.dn@futam TLC: thin layer
i ncl ude .t hose hydrocarbyl groups having one triple
chiggitPesstiYone doubl e bond. For exanple, (C2-08)al kynyl

is nmeant to include ethynyl, Propynyl and the like.
5" slindess pliesrsastripaythe folidaps targs 4pddyinyhe esifilsationyidrdaims
ents and, in some enbodi nents,
ha%ron1 aﬁﬁggg§' ﬁ%k%ﬁents sel ected fromthe group
COI’]SA rq 1%feg§: ﬂa lo(ﬁ)o%%ﬁ%% ba?rta e&bilpg%tlflfltlglgxc}ldﬁ{bgiﬁrdups having from 1

acyla
to 10 carbon atoms and, in some ernbodlrnents, from 1 to 6 carbon atoms. “C,.alkyl” refers
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am no car bonyl, am not hi ocarbonyl, am no
car bonyl am no, am not hi ocar bonyl am no,

waeiipoesisbonyl oxy, am nosul fonyl, am nosul f onyPORYS2009/047551
am nosul fonyl am no, am di no, aryl, 10substituted aryl,
aryl oxy, substituted aryloxy, arylthio, substituted

o GRS B oo B B3 T GRBNIRIG apiyprvamore

linS4tRSH bidatBel 18 At gkoupg X@dh%'rﬁéthﬁWHg%U&ﬁﬁl (CW,e¥1,-), n-propyl
cycl oal kyl oxy, cycl oal | thio, substituted
(CEyH i |1&0mmpy1 LG S bty OBLCHbGHegH o), sobutyl

it
(FHERUER R EERERGT SRt g a et
(CEYCHaEICGMYIH, N, and Geopbitsi (TOH:RADELI) ut ed 15guani di no,
hal o, hydroxy, heteroaryl, substituted heteroaryl,

het es@sEit@xMkylS Wbretsith Yh @kah %ﬂo@b Pavink %m 1 to 5 and, in some
heteroaryl thi o, substituted heteroarylth

emhedigreotsy & 14 & or & (3 sub&}t@ﬁtsmkeﬁedcfgﬂm th@ group consisting of alkenyl,

[ [OC
so BB PRy SR bR TURRRE KT R pon sert,
acylfidiio, iy, hirey mhﬁl@ewdmms Wrhiabydrbonyl, dniihe@iyhrbonyl,
thiol, alkylthio, and substituted alk Ith|o wherei n

amingcarbeppaming aminothipear berpil Haigo papiepearheny ey Amingsulfonyl,
an R ?r%rlg)ﬁﬁé gﬁﬁno‘”s‘ﬂl)fo:g?é yarﬁfrdn{ hhtg}(l), sﬁH{fﬁﬁt‘e& Hlt}}l Odrllylb§y, substituted

not a to an ety enic car

aryld%dyk ynyjzthmn substiaftetl &yltioo gizidd, eadborylkyanlydx yij eaenp scablaoxiyhg
0.10 carbon atons an i i

| sone oal ts,
eShFI])%}an {Carb@X}flaqs%){?Xé{t SRR, oy(:]eaky&sRthﬂgwqqaglegfgc laglkyloxy,

sul%ltﬂﬁif&y é}%ﬁ%lk%ﬂ&é&p SydigMkNehid, rsﬁﬂétfﬂut%@ c%l&aﬁﬁﬁﬂf‘o Egtugﬁﬁﬁmo substituted
koxy" refers to the group -0-alk wherei’'nm al kyl "1's

guamcﬂlnn,ddllm dydiony, ldcasypnizi, atdowgesino blyydmzynm fsulestiartpd kydrazino,

hetrt:rFogl& st%é%@%ﬁw@r ﬁ% 1:,}11%%2 wg%@/d her‘[]ergalljryf)ox¥1 heteroarylthio,

subsBHR&d hétéibﬁ@ltﬁiokRéﬁ’roc{&fc%@sﬁ@ttédﬂ%te%@éBc heterocyclyloxy,
-0- (substituted al kyl wherei n substi tuted al kyl i s as

sulggituterblectereexslyloxy, heter00y01YAh5ﬂ subsgifuggdshoataogyedyl g mifeo,
Splé‘t?% %é(( %lj) su%(sp ?ub dtsurfgﬁ\éll gulf O%gloxlprkéodglo?mdcyanate thiol,

alk@zltkly)na/dd- @b@t}tuted&tﬂ&;&ttﬂd, wheetirad ey sydstiichs arc as defined herein.
cycl oal kyl -C(0)-, substituted cycl oal kyl - C(0) -

ar ykABlene o b&l‘kgfeﬁé et W dith1Ot-saturd€d aliphatic hydrocarbyl groups
2010/ 008739PCT/ US2009/ 047551 substi t ut ed

hayigeifram hte [ @ybon seme podiiy sorag eybodimentst frowit lefg 6 carbon atoms.

“((kr]|l é{§a lpggl{ regs& &ky eentv\%réool? l I it ﬁﬁ(oo an:f(ljrtbﬁ Y b 8trn|§} kl'ityhl% %lkylidene
ancﬁhlk?l&ﬁé gro‘ilpbﬁiclddldﬂoﬁﬂlcﬁéd(aﬁfdydtralg&ﬁ kb[aﬁly hydr‘éblabb‘yll droid For example
. %ﬁ cycloal kyl, substituted cycloalkyl aryl,

(Célus lﬂfl?llﬁt dtmapstito inglpsiermethylene. K{icasi epylRet. er oar yl |

etg@%ﬁ@%@?ggﬁ&EBQQ&% ihe 1461 erocyclic 5and subst i t ut ed

are as |ned her ei n. Acyl i ncl udes the

gragﬁ%%‘tl)spﬂ%g%gbl} ,ng’f %&&tﬁl}%ﬁh %ﬁgly cne” re%re Sart a(ﬂkyh(Fene group
haWie @) eubsid, insetk @hkddlmentNRQ@Q &) Lyl qisKiviknts selected from the

-NR20C(0)subst|tuted cycl oal kyl NR20C(O)aIkenyI
grouRRDER I lsdeoxy uidstiticd alkaxy, aquRaodemyng. RGylgxy, amino, substituted

amino, aminocarbonyl, aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino,
aminocarbonyloxy, aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl,

substituted aryl, aryloxy, substituted aryloxy, arylthio, substituted arylthio, azido, carboxyl,
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10- NR20C( 0) substituted al kynyl, -NR20C(O0)aryl,
-NR20C(0) substituted aryl, NR20C(0) heteroaryl,

WO NRBOG789 substi t uted heteroaryl, PCT/US2009/047551
- NR20C( 0) het erocyclic, and -NR20C(0)substituted
heterocycllc wherein R2 is hydrogen or aIkyI and

i bsti tut d | k k i tuted.
Carﬁhg\gre?lﬁer %ﬁrﬁm F& éﬂflﬁgﬁr Cﬁ{bgéygffskﬁ‘g%} en}%%}e,l Céfgf)o%}qui WisSituted
cyd&RRYI EyHl QO aY:6), eabskinlted @fcl/dalkﬁd)b@ﬁ EYdISEIRA RS, Wubstituted

het er oaryl , substi t ut ed het eroaryl , heterocycllc 15and
cy@%kylthlmt@@mldmoe psyiBitddeeuanislings halef hysiseryh &y diopyamino,

R T e e O

hetafdﬁﬁ'_sﬂgfiy, @ﬁlﬁkhﬂxted Hétkr&&ﬁhwﬂm@( 09tlroarythilas kiisttugel heteroarylthlo
al kynyl , Substituted ar ).O
efespeveizﬂ, ng,trsn%%@s l@ttem@@éi@t lilect?IP@d?hé%Ya éﬁba&wte@%@y@s:yclyloxy,
hetﬁet 2518@1;1/1%} su%g%%ge)d &e‘?&'@cﬁrg tH eqltﬂ)et)% QR }{é sgfrgéﬁloalkyl SO;H,
sulfihatesubyigl, sdfadyxe; thwtaey]etlnocadakgtb thmuhﬁsltyltﬁlm', edd substituted
al kyl , . al ken substitute | kenyl., al kynyl,
IG5 et Wﬁ%uenté maégiﬁﬁgwde h%ﬁast [t Ut e
cycloal kyl , aryl, substituted aryl, heteroary
subsfikeptle deﬁ%@tt@ redHyeg or hﬁ@t%}fs% Pa&by aaaiaurslaﬁmg fremeto 10
Caljgﬁltl g{oﬁfsya(flhl %ﬁgfn%egﬁoboqﬁlfle% H?ﬁ % @Qarb 1%815 olier E 4% altn atoms
e group . Ubstituted amno™ réters to
andyhouigg atl\ll%lt{hé 2 offvéryé uRZiuratich RX2= a]<e) Pbr esrdmgﬂmdent 'y

(Cgf}le,liﬁc X4t Eﬁ%&abg?pylgég (\)Ilnns n nq? M- %g{agq%g%nd 18 n%/eant to
1ncﬁldéﬁ8ﬂ’éxanﬁﬁ@%¥ﬁeh%’lt @%tp@ﬁ }’f‘X'butaf'ﬂ'i M1, afdBstiideut ed aryl,

cycl oal kyl", 'subs cycl oal kyl',” heteroaryl,

ﬁg?g§%‘%§§%ﬁ% QE@@% %Eyﬁ aﬁé‘%g‘%ﬁg%éﬁl{‘% ?@'@t afo%ﬁf,%stituents and, in

somb Oxbadikenys| ] to 2 sﬁﬁﬂﬂ&u‘ﬂsﬁtdlf;cmdefdoraltlheegmhp consisting of alkoxy,
subsgied §$fy?§&llsw SRIpecHY B Lﬁtéﬁdw%%tlit@g%' aﬁé@éaﬂlaawsybsﬁmted
alkyﬁg ad S kit Hiugd J}ﬁh@rﬁﬁw&moré@ ?anﬁl%tﬁfo‘é%ﬁ and
2-substituted heterocyclyl wher ei n 1 and R22
amaroeanbpnylamaid ymjigitmechrbagdarhiap, arm@ocarbonyloxy, aminosulfonyl,

2010 739PCT/U 009/ 047551 wi th rgge? bqund bstituted
oSG O PO HBL B Gy BTgH0 P BT G G 085 substiut
aryl e kBN, B’lﬁbsﬁf mzl@lﬁl@Vdag&gcyl hatboReilestnd cBFB8dx re@tep)@ﬁlliho

not hydr ogen, erein al kyl, substituted alky
(caghrahgiter)axyb syanp u@s@@aélmk,esrdwtltutad l@ycﬁyfltlkyls a‘ﬁéqallndt)@d substituted
cycefo@é{/%%(% tcgél%al?(awﬁ% é]tbétut§§e|d Cl oa!alngiy% ts@tg%lg}teq guanidino,

haloehgIrecy, Gkictoard nﬁlbswtb&tdl HetHr@dyl5 hétbﬁfaﬁ}ﬂw kgbsafiedlScteroaryloxy,
defi ned hereijn. i's hydrogen and R22 is al kyl,

heterpard i shbsitwed h%?li%ryém beﬁegocgeirﬁe sibrtitedheterpexslico
heé@%?&l?l&? 531'b§t¥thf%ﬁ1hg%l‘0 y@ ﬂ'@t@l%g ﬁglﬁn rSpé Jﬁ%h hetter%yclylthio,

am no grou onet | S referre
nitie SE;H, aﬁ)sﬂiﬂu&ldl@)alfamylnmlfoWBNy,rthfoecy’l; thiplt dkthio, and substltuted

osubstitut amno, it,i.s nt that eit
alkggghio; W FHG Y B bﬁmw% ﬁre@&ﬁﬁege Haeip Wﬁﬁhﬁge P@V’éo that any
hy&jx‘o%f' Qﬁfhﬁél%ﬁ@ﬁlt&mnqg noﬂ Jttabl%d% ARt cdthRhic@HioRGkof21 nor

are hydrogen. 10"Hydroxyam no" refers to the group

NHOA_IlkenQI: ﬁ xﬁéf'éﬁ @e‘}lVglg%%ﬁ%r RG/P%%HES Iga.rv%énﬁorhujq}o abK¥tbon atoms

wher e I ne
and, in some ernbodlrnents from 2 to 6 carbon atoms. “(Cy.)alkenylene” refers to

alkenylene groups having from u to v carbon atoms.
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" Am nocar bonyl " refers to the group -C(0) NR23R24 where

R23 and R24 are independently selected fromthe group
wa@onsies7shg of hydrogen, al kyl, substituted alRgI/US2009/047551

al kenyl , substituted al kenyl, al kynyl, substituted

al kynyl , aryl, substituted aryl, cycloal kyl,

15substitut ed cycl.oal k stjtuted

hot arBay e B %‘8@%@%&5%8?%8%@5 bespinpehed
mdNBUE10 hy dRICKDOH radieHd SbhthihiB0htadKOXIE tripld BoAd. The term “alkynyl” is

substituted am no, and acylam no, and where R23 and

alsppapagt o ingudethasd fydrestarhsd gt@@éhh@ng e Hipldleond; andsge double
bof U ABFHRL Ebg}r @@Qﬁ%yﬁn i3 RELSL OS] h%g?é Bttt e like.

eéterocycti erern a

2|ulé)sl%l]ﬂ{ ﬁ{uggp %/{FWE’%)G eréﬁ?lgglilﬁ;glfoeu% &Bg]{lg %{Tﬁg’to 3 substituents and,

in §or6d Qabdadinentd ORdni 1,to SWRBItithdHt £ deladtyd froReh€ ERA ?)donsmtlng of
substituted heteroaryl heterocycllc and substituted

alkesy.eubsifetei elkaxe agsl, dexlamisg, prsiaiynamino, substituted amino,

g e A
amoREidos PIOSY, Satrmﬁ@suﬂ‘onﬁydhﬁ@@lﬂfoﬁfﬂdﬁ(ﬂ aminebg tdnlyténgiflo, amidino, aryl,

al kyl , al kenyl, substituted al kenyl, al kynyl,
Su‘%subé@(i b é@’l%YkWRﬁFltut%jr yyloxy asulthip substity |ary1thlo carboxyl,

caBYEURAEL b GRE SASHD LSl Oal . SEhE BRI, subptiuted
cydieatlbylocmdallqlemd subseinecdA | altid/1 634 carlealbyithiasabdtituted

i t th th th t b d th t )
eybigupyhip, gtgyglpa%%ﬂ bt gy PA R R ksiylor s
cyﬁ@gk gy@&ahl}lényltﬁféb%Hs{dﬁk%dcy‘éio‘éﬁéenylﬁhg %ﬁl’dlno substituted

substi'tut’ed al kenyl, al kynyl, Substituted al kynyl
gugydinodiaky Ihydeupshateratryt] sehstitwed kstbroam yHetersarpoxiy wbsituted

nei3iokto B0 BEERERY i AUDRr BB b o e G 8 e i SHBFFR ©
het%c?&i@h@t@ﬁ)%?&m& Lﬁ%%ﬁfe@%@@%&eyclyloxy, heterocyclylthio, substituted

"Am nocar bonyl am no" refers to the group
hetemd&ktm})ng SOsf%zszub%ﬁ@tpé siforiys, sngf@lmd@@n tlnpacazll khiol, aHgylthio,
anc?g uﬁbg? S?e iy 0 l?i wWH? 1 s 18 %alg %}Tlistll%e% u?g {ief?n glgrel &nd[ SRR proviso
thad hieRydrox ool Ewsadmh Kemtl attacleld ¥ yh acesylbsit |Cﬁllﬂ)bﬁ dtom.
al kynyl, aryl, substituted aryl, cycloal kyl,

Su bSAlEy%&%ﬂe’Cﬁé‘fér@% &iyhienth @k ByP 8foxibs hi frbiUt ®A 0 carbon atoms
heteroaryl, 5Sheterocyclic, and su st t ut ed

andyan e9roe y@bP&MEN. ﬁh@r%tomﬂmoatm& a(ﬁsvhﬂtymmae [ yefers to

oined together wmith the en bound thereto to
auénﬁﬁyagﬁg D L A CE&%1ed het erocyclic group,

and re;n al k subst d, al kyl

SubstIRaT e ﬁ%hwgrmaa Qﬁ@fwfwws@ﬁﬂfsde%ﬁﬁnﬁ R Rgpin Alkoxy
incbuieh, QB! W) of XUBDd, tﬂ&tﬁﬁyp&ﬁéygahkgifbpo@r hébproﬁébb;ﬁ LB udd8d -butoxy,

aryl, "heteroaryl, substitut het er oaryl et’erocyclic
S&ah@0§n@9dnﬂmﬂ@@Yheterocycl|c are as defined herein.

, -, 10" Am not hi ocar bonyl am no" refers to the group

- NR2Bulistitut &) NR2BX" refeBAtowhegeuR20+(sullstititaigpdky pwherdekydubstituted

and 3.and R24 are independently selected fromthe
amaP6@§%8%W§ﬂ§¥?ﬂg of hydrogen, aIkyI substitut ed

al ky, al kenyl substltuted al ken

subséPYIEtr%farSéP ersrpupsdi(O)s alkart- d@i wbéﬁﬁed alkyl-C(0)-,
anghglon UL LSl o) NeLerRREMn 10

t'dte substl
cycfiea@lleylg(&@k ,isabsitatetvhprea RAC @Ne aRﬂZC(é})e sobﬂtntmmahﬂyy-C(O)
j oi ne

13



10

15

20

25

30

15t ogether with the nitrogen bound thereto to forma
heterocyclic or substituted heterocyclic group, and
wobanedstsal kyl , substituted al kyl, al kenyl, subST/US200%047551
al kenyl , al kynyl, substituted al kynyl, cycl oal kyl,
substituted cycloalkyl, aryl, substituted aryl,

LR Rt P S SRR 6o

hetel‘&‘yﬂﬁﬁ@ bp) rﬁsﬁ'd@iﬁldstltﬁt@ﬂ B6tSrdcOcltdIE (@ OkiRereid 20D ARG alkyl,
e

where R2 are 20|ndependently sel ected from
alkend, @b@utpte@imhlsqns't iakkgynph smhsamfgﬂeaikml kayrloakkyb substitutedicycloalkyl,
ary‘?lsg %titltlteb eﬁ'ﬁ]y%u!%?/tﬁg %8%'5 1%% I"iaebésg%(ri su@tllﬁ}‘ce(i{ Leteroaryl heterocyclic
and® Yustoakddytcterssiesit af.ewts&iéﬁﬁyd?h@ahk Wyl i’m&hﬁé@ﬁ&?‘hcetyl” group
substituted heteroaryl, heterocyclic, and substituted
@}ocycllc and where R23 and R24 are optionally

joined together with the nltrggen boungd thereto to
f or mhaylhetney’ gelged to dhogrosphNR T U, hJERelCé@gaékylc group,

NSl pl N RS S Terra Qe vtoatiot

-Naiﬂcj(oydukanlyl -Naﬁh(ot)smbaﬂu&u@u@amkyNRZOa:(@}a,lkmynst i tuted
ar het er oar substituted hetgroaryl, heterocyclic
N QBB alyhik OYBEG D K it 6 QBRI h Db 1.

N O T R REATR Bl e LR, DI DR

and m%oet(@)sgbgnﬁutb@ ﬂetagemllmmbln RSl tssityldtagteﬂ dr a]lkb?yzin,d whereln alkyl,

30al k bsti t ut ed | k t
Su%rlaﬁ?fﬁmﬂa? P st bR el ﬁ@ﬁkygﬂy bé%'ium iyt EGalkyt,
sul'?sﬂgﬁéd Stk il 0 aldsdtute dNEYIE R AR My, s%HQﬁ{lﬂeHlﬁEféijoaryl heterocyclic

het eroaryl, "heterocyclic, and substituted heterocyclic

an@ﬂdwmm@mdszanahdaﬁﬁmcmﬁaabbﬂmonalIy j oi ned toget her
with the nitrogen bound WO
2010A652182§89ﬂ%£§'r’£ 13RO @aﬁ@g FB6(0 \heslkyloC (@) J-psubstituted alkyl-C(0)O-,

IR s e O s i ey oot AR 010-

arydlct el sul?éﬁﬂ@dhpgl f@' trisdialdoom. ’suBMﬁ{l@élc§Mbalkyl C(0)0-,

substituted cycl oal ky aryl, substituted ar
heﬂamaesrldé(ﬂ)o, , sshdsguted heted)atbéﬁﬂoar yieterdrathe- 6«5@?&!)1, endisubstituted

ne@Rsi st Py Ieag atis g &inio? BhEr gPaTH: 6 S Sieatiamsl alkomy.
subMiR& &Ry r@rcﬁaﬂ{yﬁ rsﬁbsltiﬁﬂ@cﬂ) SM@EHR}LI ar§Ek@sstiaded éﬁmhtafé%aryl

group consisting of hydrogen, alk substi tut ed

subsfifyped hqq:m@tywhetegqmghcp tand @@s&t&@hgﬁ}teroquhy 1#yq as defined herein.
substituted al kynyl, aryl, substituted aryl,
cycfAaﬁmyheﬁsywshégum@dhwycloaIkyI het er oaryl ,
substituted heteroaryl, heterocycllc and substituted
het ésmymitutarﬁmd” véferseo RGraund- }mzdR%%rvale@@R? lomdlR % are

. J oi ned to with the nitroge und 10t hereto t
m#a?rmeat ‘h %ﬁ:{re ithe gioup Gpatstng an%@g@r, aﬁv&svlest@%@ plkyl,

, vl
alkgﬂg mgﬁt%{eg, aZiLéE% alk%ﬁ?ﬁ&ﬁﬂsﬂ{u@&i eﬂle a gtﬁﬁmutedyaryl cycloalkyl,

Stitut ynyl, substituted alk
subsymitahct}kc}dalk}d; lHEQdIOd:l’ML substyut¢bladtdrphryl, detekqcysih stibstitnted

eGSO e SRT SPOLHA A ST hed her o B
-SO,-substituted alkenyl, -SO,-cycloalkyl, -SO,-substituted cylcoalkyl, -SO,-aryl,

-SO,-substituted aryl, -SO,-heteroaryl, -SO,-substituted heteroaryl, -SO,-heterocyclyl,
and -SO,-substituted heterocyclyl and wherein R*' and R* are optionally joined together
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" Am nosul f onyl am no" refers to the group

- NR20- SO2NR23K' ' 24 where R2 is 15 hydrogen or al kyl
wardome33and R24 are i ndependently sel ected freeh/Ubm09/047551

group consisting of hydrogen, alkyl, substituted

al kyl', al kenyl, substituted al kenyl, alkynyl

. titut I , I bsti.tut ed
wilfJBF gt bo Qe ey PSRRIy orsep Bt prterocyelyt group.
providRsitth4tu*e gn DR RF OBt hot Rrgﬁir@ge@cm Wherciagk 8| Ltta@tttttméti atkyl,

het erocyclic and where and R24 are optional

alkenylnabstitgtpdtaeanylaatiynylh substitutesgakyybuayalo ket étﬂ@ﬁtlttllﬁed cycloalkyl,
aryé,osumtﬂutlgg taﬁzé qtv% rgé %tfszllf'u?ec'& ftétgrto?% I'l}%te caﬁﬁg an8 substituted

het&fdé?ﬂ‘yd are a8l b@ﬁﬂeﬁlhbﬁﬁin aWhEﬂ Nz isalydiopyh andSRE?S‘tﬁ alkyllt e substituted

al kynyl, cycl oal kyl, substituted cycl oal kyl . ,aryl .,
amiHEPHR iFseBCHME ref%%de@&m}tl as aliplamyinqt WHCh Bt edgdt y pre alkyl, the
su ﬁ#tﬁ%(g%}(ﬁb lgg Lﬁﬂg s&HQ@%& 1,% 2? gtgtreﬁlczyscdlélﬁ}ll%%toaSWhen referring to
a mdBosINRABY MRABIRAA whecant R%SeltIRZIR, ' arkf? Mtydmgn but not both. When

ndependen | ected fromt Up.Gonsjistin

rolh g Ry “SURS i TR A b PReR g e FyRogen
substltuted al kenyl, al kynyl, substituted al kynyl,
ar y[ Hydigggamingy é?f}e/rért%he FoH PHIRM | substi t ut ed
cycl oal kyl, heteroaryl, substituted heteroar
het eA&@wammO” zefarsgabetgroun SXHQelleyl odheedin elkanig ‘dgfiaeccherein.
R23 and R24 are optionally joined together W th the
ni t f‘Agemdammgl”trhersemaha @olprGIQINREIRT wdped RT aod R* are

ingRe L kg b ERUR STl P a2 Wy Ratited alkyl
alk@h ¥y §ubstituiidRitdn Slptaﬁ@ngﬂ KMMtute&MEW'dfM' substltutedI aryl, cycloalkyl,

30substituted cycl oal substituted ary

subistitusecbepcldalkyd, d@ﬁrowh e@bshett laﬁmaryl theteerayehe Isu@tlaut@ld

v BHR5 b hSL BES UG R0, PGl R acyamine

an@GABRIRC a6d RUTurebptidralry foih&d tl;éetﬁél’f Wik th%ttﬁﬂf@ge@%uﬂ@ thereto to
rlng het er oat ons and having a single ring (e
forghe fgﬁpf)ocmhcmtlsvb%tﬂée% bﬁ@@ﬁ%@@ grours ang Wﬁliewgsalkeh gubstituted alkyl,
F
alklgﬁgq lg% ituf A eg@f, brkl)yaélé gt,gbsan éédsag%ﬁaﬂ rc'}glgoﬁbé@ %ﬂ@ns’éltuted cycloalkyl,
ar}ﬂ],a;‘ubﬂgutad ramtheq:eramﬂ, Rastiaredidteoaryl,ngsrddyatic had/eibettuted
ring hetero g, the 5 term"Aryl" or "Ar" applies
hmﬁﬁeﬁcﬁﬁgeﬁ%ﬂ {negfhcEdR.achment is at an aromatic carbon
atont (e.qg., 5 6 7, 8- tetrahydronéﬁhthakegp 2-yl. is an,

ary Agnm}bloa bprg” pfemto B ciourEKIEYR Rs vherg Re and R* are
1nd§P§}%,%hﬁ%$ég?cg£ %grglrtfﬂ% &%ﬁg cgns%t%g%ﬁ hg n all%rllJ tﬁttgtlﬂt"e& ?ltlfyl
alkﬂ:nylps&sgﬂild:d dlleens ﬁﬁcyﬁyb @t@b;ﬁ?mécﬁalk%tyﬂ mrﬁ substituted @y, dycloalkyl,
to 2 substituents selecte om t he group consi stin
Sulb*tlﬂtt@ﬂs %ﬁt Ky, JISHEPaTY PR tEI g hetergpyh ?Wtem%%% e gyksgtuted
he@tdﬁg ayd and%ﬁ%)f? KPS 4 yes taf df)ttl%galgj rﬁlémltogeﬂ{elf Wit the mtrogen bound
substituted al koxy, acyl, "acyl acyl oxy, am no
thesath s fdrnntaelmbtertrcycdlp oa smbmtlmafcblmtgrbcycdnmgtmtph ambwh@emydlkyl

amn onyl a am. nqgt hi oc l.ami no,
s gk a ke wgs e SRRE - SuRRor T G gt
sulssH bt QNYcRIMIRD r?”htﬂisﬁﬂttedaefryﬂ het§1"d)|a§}11|sh%tﬁgtea'h}éieroaryl heterocyclic
aryl oxy, substl uted aryl ok aryl'thio, substituted
andypupistitvitas!, hegerpeislic erragaieiingd %faﬁlboxyl ester, 15(carboxyl
ester)am no, (carboxyl ester)oxy, cyano, cycloalkyl,
substituted cycl oal kyl
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cycl oal kyl oxy, substituted cycl oal kyl oxy,
cycl oal kyl t hi o, substituted cycl oal kyl t hi o, guani di no,
W@ absvia7ee ed guani di no, hal o, hydroxy, hydr oxyRei/ng82009/047551
al koxyam no, hydrazi no, substituted hydrazino,
het er oaryl , substituted het eroaryl, heteroaryl oxy,

substi t.ute er.oasr ,..hetero ¥ L 0,>5ubstitubhed

Dot e BIPRC S T SR i e enp R (DR RPR e PR
hy&@bet & QeyGhi R> het E%@feylﬁhéﬁeﬁwulyss@t&teutfﬂﬁ@dle group consisting of

heterocycl yl oxy, heterocyclylthio, substitute

hytlfeg@r, @H%lsyb&tﬁmt@d aliyt, ptkengogrhstisitasealkanyt, adkysul, sewyifuted alkynyl,
[ t t.hi
arysl’ aﬂ te? )é%’y&,t ng O%ﬁw¥ SPW]L[%II}@%@C?(Z%I%I llleg%rglcny% %%1!3(%{ tute{i Heteroaryl

het&fcﬁyd&f afeshthgfeddhetcrédyylia hﬂd/ Whe@R? My REGire 6gtlalaly dined
refers to the radical -RuRv where Ru is. an al kyl ene

togﬁth@u Wﬂbﬁ%ﬁvmﬁ@ 86 BN IRIFLOr FTmh BSOS HTiSGH Sabssyd Brigrocyclic
%ytfda\? yﬁ5ya}12g " OMR AR SRARTIRA] DS Bk fed ARUR 1 gllynyl. subsituted

ers to groups su or ex
alklyﬁylz yycloaiing, pibstitytedtcyyibalkgheryl I"sabt;tttktred aStlJﬁdtaoduyl, substituted

"Aryl al ken i cal uRv mh i s an
hetat%éﬂﬁhleé?tegsgctls dpd éémﬂatt efaexsig ape el ergin- 2

doubl e bonds) and Rv is an aryl group gs de i,ned

her ef\fingsh @carbgtxla@wr refgusn iy aonn PR pERYNR dhd wheee R™

hyJitjoggn or alk land R* a rﬁfe %M%t%/mﬁg y eﬁ&ﬁl letc]t%ﬁ f&{rﬁ) gt% Sgr&&?&%tststlng of

IS as ned

hymagen) fall@d(,a;ubdtﬁuteqb hikghxikeayid sutﬁpimttd'amtlyenyl \Aﬂlynyl substltuted alkynyl,
/008 39PCT/ US O 9/ 04755 Subst i
aryly B%Bwte ABfeysloaky ﬁ@bﬁ%ta% CYféO%l@db%tt?rpaty &u%ﬁiwtyd heteroaryl,

heﬁéﬁfégl@hcs RS b tued Iﬁ'téfl)cycﬁc ard %Eﬂeﬁ@"@' afXeR® fe optionally joined
hio" refers to the group -5-aryl, where aryl is

togéled wlitihrtbajnllre g@i ound thereto to forfrSubsttiorytlwdranbytittedheterocyclic

e 16 v el e S SR s SPhufited s el subsitured
alk%rﬁ'\ﬁillt Egmgﬂpsubkt%utedldy%@kw arylsab&itstell Qryfl RtE6AYD substituted

bstituted hydra2|no refers to the group
hetergapd NRE2TOCYZES C |n st turetbhetqogyclignee Fafigedherein.

i ndependently sel ected fromthe group conS|st|ngzpf 9
hy di‘Agemcagioyloxy’s st itd thlb@dom -IQ»‘C(O)I\HQ2 BT k\elmyd: R and R*" are

indgpgeh e LG e R ER e T BB Gy St peed ko,

alkSHAS hbbtituRd LislDal %rla sﬁtféhﬁﬁ&?d‘lk}nyl%ﬁ §1iHstiiu@éél aryl, cycloalkyl,
het eroaryl, hetéerocycli substi tut'ed eterocycllc

subsgopedayieldalkyl Soerearis sulbstituset baterparyl, hs@pocarkemnpi substituted

het%g)%ﬁc ycb Sntsdlt Itl?etr%e gé élléﬁgg aﬁ‘ek%}? onal%(é%n%?l glether with the nitrogen bound

thcb8l@ 1 fdmitd Haudreelycic Y subsGAZedigit@bomliy |group, and wherem alkyl,
-502-substituted heteroaryl, -502-heterocycli

substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl cycloalkyl,

substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic

and substituted heterocyclic are as defined herein.

“Aminosulfonyl” refers to the group -SO,NR*R** where R** and R** are
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,
substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and substituted

heterocyclic and where R** and R* are optionally joined together with the nitrogen bound
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15and -502-substituted heterocyclic and wherein R27
and R28 are optionally joined, together with the
WO a1poesIso bound thereto to form a heterocycl i cPGF/US2009/047551
substituted heterocyclic group, provided that R27 and
R28 are both not hydrogen and wherein al kyl,

t t Ik bst t d alk
R e S Epiycti o SR PTG i ERbirein eyl
sulsYielt QPAIKYIL alkEe | RBLikaRY lalkea Yk §1kyﬁ%»rt ﬁ%sﬁ%@éd%lkﬁﬁzﬂ Yyeloalkyl,

aryl, su stituted aryl, heteroar substituted
sulzsohréwcbmmaﬂryl aimgly eybotfead agyl, hﬁgrogmbwbrtuwd heteroaryl, heterocyclic

an(i] gub%LRl%é/ etei(foc,,aycﬁc grse a%%tef H?Lﬁhg}g { glun C(I\J?/ angar 82”)"

B D to%‘i%%g;z%?g%qﬁ%h kge Ry apd s are
1nde§enc%|s&éct§cﬁfrb§r thd groa?fconm%g REXYHrofst, %[kazl %ﬁbstltuted alkyl,

‘carboxy ester" refers

o the groups - (y
alkgg,qu@)s@tuggd@ékqnyuta@@nm Rghstltut& qjyyp.y@ q('y;lnwbstltute aryl cycloalkyl,

Su%ﬁéﬁq%fl? C Egogr ul%et[egg g )l;ny u'tergz%e}or ?)He‘%/eré/cybhc, and substituted

heteﬂc%l&‘ ﬁidlb&ﬁdr& gt eshdaR bre opﬁ()ﬁélgr J@M&HQ@Q&M}& with the nitrogen bound
0-substituted cycl oal ky 0) O0- het er oaryl
theI@? (c;) fora hatsroecEd oF é@térl%r%/hletem@( F @i ardbwherringalkyl,

sulj’asﬂgltef‘ ¥ u%loealﬁ%ay u%k‘tﬁtﬁ%&%@{e‘ﬁ& %gﬁl t utwégﬁlg drkhé@ﬁ?l,lcycloalkyl,

su‘t&hkyﬂyctyclﬁlﬂk}& tarylusebdtituktddyanyl, hetesoatybadukytituted hbtetoatylf kderocyclic

| Qal k WD 2010/ 008739PCT/ US2009/ 047551 aryl
an§§ﬁ§?§ %ﬁgﬁﬂﬁ Pcaﬁeﬁékgﬁ hereigypstit ut ed heteroary

heterocycllc and substi tut ed heterg clic,ape
def i AsdNgseHeny|ammotaefEmmty theszrown YNRT N2 NRef Ry éwhrerr: Rhes

o GHor DRGS0 % e TP e o

hy(fﬁa g&e raikyl, subif2iteCallyD-aldckyin ydhstlmhdiﬁ?ﬂkd’ﬁ@ﬂ )aﬂky&yb stibstitiitedlalkynyl,
C(,0) O- sub

-aryl, i ed
Ao %S“tutﬂﬁ&ﬁfldyﬁ%ﬂ%’ﬁé%%ﬂ‘k‘ﬁ@ Cyingsg. A Dabettteiad agroroaryl

het%%%g@l?d KA substNRelr lg&%%ch@ Led %EﬂélRB and R** are optionally joined
-NR20- C( 0) O- subst it ut ed heteroaryl,

to g&%@wﬂb@h@nﬁmg@r lomyndlthagtodn rﬁomNRﬁﬁelﬁcmlﬁrcsubbﬂtﬂtuted beterocyclic

het lic wh
e SR ouBet R el ey SR AESn Sy aybstitured
alk@h%leﬂydloaﬂa}l Kyupytitutcl Qge1balki L diy@ huBbtkiied laryl CoeedrOak K ¥libstituted

stituted cycl oal kyl , aryl, subst it ut éd aryl,
hetigesaerl Jzatsrpeycdiaad pubstitedieterpexalip lare dsedcdined Wrernc and
substltuted het erocyclic are as defined here
" ( CaAbudinb” eftrety theygroupeérSRE ONRAR Gwberp R> R23 and R** are

SR Crt Tt
alkeRyl KBk Gruaddkayioll, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,
substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and substituted
heterocyclic and where R** and R* are optionally joined together with the nitrogen bound
thereto to form a heterocyclic or substituted heterocyclic group, and wherein alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic

and substituted heterocyclic are as defined herein.
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0-C(0) O-substituted al kynyl, -0-C(0)0-aryl,
-0-C(0)0-substituted aryl, 15-0-C(0)0-cycl oal kyl,

WO 2100@®76* substi tuted cycl oal kyl, -0-C(0)0- het BCDEB2009/047551
0- C(0) O-substituted heteroaryl, -0-C(0)O0-heterocyclic,
and -0-C(0)0-substituted heterocyclic wherein aIkyI

substi tut kyl , al.kenyl ituted. al ken
a1 oy it TS 1Y woathis Ry AT RS b 19 RS S8R nd ne aive
hetedtfatodd didl haviygG PRIk ERY (a.g. syﬂi&ltyl)tdﬂhaﬂn%y ehRRhk@NFhsed) rings
aryl, substituted aryl, heteroaryl sti tuted
(e. g}enfmhdaﬂ ot anthist e rfse yoiliinle riag dYSZG)”QEs beeliding &eped, bridged, and spiro
rln‘g }Is%rgg ?(a%!ngg ar%{nedtlg ?Iécgﬁ%# Qr%gn e %]gp that {1avre d0 er%gﬁl%/e%%o%%hm, the
ter@r ‘Qup1 ol “roapEick ovhtd tieagdimrof att@ﬂﬁnefmﬂd; db@n kidhgatic carbon atorn
het eroatons and having a single ring or nultiple ring

(e-g-neOuefi-Fgahydratrphftal gedy! 18 Al a8hiRFYDS ifg PSP dachgt is at the
2}%%t%h%¥ﬁ1ﬂﬁ sy fgganQV|ng aromati ¢ and non-aromatic
at

rings t ve het eroat ons, the term
‘cye a plies when the point t
at agl(rl?bo nlk(%erdo%{g’ re ers to a el gd?lgas v{ﬂnch are sugstltlia[ (ti tlplrieto 8 an% in

sorhe ﬁmBocﬁmeh%t I ahy,dr t@ﬁi&ﬂhlt toad ﬁf@@htﬁer)ti);elec'fé’tﬁfrbﬁartm group con51st1ng of

"cycl oal k i ncl udes Cé@joalkenﬁ groups. Examl e
alkyl, éPWﬂé?‘{ alkylo akksnylngubgitatedradeenyh atkyprle su@a%wﬂwnyl alkoxy,

I t I
RGP e B oy L RSP QL AREL g,
am@provhipsarbansil, nagnmoctambonyt:aammo,ranahmhsma@onylagurrm atdricgarbonyloxy,

iR, OO APHR <R HOTHen i TR : Sobpgscd ary
y@%@é@cﬁﬁﬁ% 4] 0Q§239 HMiQA(BRkuted arylthlcpéﬁlldg aéalﬂf‘dm carboxyl ester,

rs to a partially saturated cycl dal kyl ring having
(caahoxlyb es¢r)ameo Sicaboryl es@rioxGeyrimgydunslaylisadistitied cycloalkyl,

erg bRk U e g 5 G RSt P ferg g,

guétﬁdl%@ nRbsithedighBillimo, Hald Qlyaroilybﬁﬂidrb}k‘}%ﬁ{lﬁo Saﬂioe@aﬁﬁmf h@dfazino,
t he reﬁg 500n3|st|ng of oxo, thione, ky

substibeed hydrezdnaalhrigroard) R@ﬁt}ﬁutedéwtﬁﬁ%rvlu h@taroam@ny substituted
het%hlé}éagxy, h@te?o’agyl{hl aSerbSﬁ%lll(tX&] Xetfaroa Eft%gc}rf[{hre]tze ocg #ul%sgl{ut%d

het@fﬁc@ﬂlc aanefmmgrd&gmalbsmawu mletehicgelay[&@nbiéteroamlﬂﬂno substituted
ar onghan1no am not hi ocar banyl a

hetsachee iBoMPoXY:H abHBtad sefY]: Salipmien ﬁlaﬂwbﬁknocyanate thiol,
alkgﬂh RO Ju%&%tht%ﬁ‘aﬂél}ug A 'e{é‘?h sdid é’dbsuﬁl%ﬁétaké dd ﬁéﬁé

stitu arylt stltute
aryL h| Zld AR r bpx t oxyl
est e}rkf lacl)lk gﬁdg@olx f(jal)ég]i ersatoqge %glcaﬁ IgrRC lv&é aei‘rq(ﬁ i¥%an
alks/1ong tgtdupt(ﬁﬁiwﬁg 8 |o® &M@f Imai® yleah@ adtﬂbmh RESYIS) Srubﬁ’f istautaejii group as
cycl oal kyl oxy, cIoaIkyIthlo substi tut ed
defaRadi hoaginy Thws: oaryldlei Eafers fo gionBY acheedogeramins.hsnzyl, and
ph lé%h 1y ¢ géﬁke hgf#ﬁl%ﬁg/a%fwalkéﬂp}ﬁ loff%ﬁ{y 1Ndic Y HRZ iRre RY is an

bst1tute ydrazi no,”’ het'er oa substituted
alkheylemeogbyﬂ) (anhdk @emagrglokyying libs 2 idbulthle dioindst) endBI W amaryl group as

deliBiogiegn by 1S P UotroR g T By e

het er ocycl yl oxy, substltuted het erocycl yl o
het efABEQEr yiefer ©,the gioyp i-Orareld whetcer ydy a %f'tnﬁ‘ri deref, thag includes,
[ sul f onyl oxy, thioacyl,
by?ﬁ&ﬁ%ﬁgﬁgﬁk &H%S%#a&h%ﬁﬂﬁ?ﬁy and substituted
al kyl t hi o, wherein said substituents are as defined
herein. The term "substituted cycl oal kyl" i ncl udes
substituted cycl oal kenyl groups. 20"Cycl oal kyl oxy"
refers to -0-cycl oal kyl wherein cycloal kyl is as
defi ned herein. " Subst il8ut ed cycl oal kyl oxy"
refers to -0-(substituted cycl oal kyl) wherein
substituted cycloal kyl is as defined herein.
"Cycl oal kylthio" refers to -S-cycloal kyl wherein
substituted cycl oal kyl is as defined
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herein. 25"Substituted cycloal kylthio" refers to

-S-(substituted cycl oal kyl) wherein substituted
we@yoboed7By| is as defined herein. "Guani di no" PEF/ESRN0Y/047551

the group - NHC(=NH) NH2. "Substituted

guanidino refers to -NR29C( NR29) N(R29) 2 where each

con S$‘§Rsf1ﬁg & glr’ lE) %rﬁ %@(?upf -@8@3@&5@8 8@@] ng:re substituted aryl

mggawhnaﬁgsagstltuted aryl het eroaryl, substituted
het eroaryl, heterocyclyl, and substituted het er ocycl yl

VO 2&3;%@&%?&?@59?%%% g‘ﬂ%ﬂe@@ylﬁé’\@s AR PhOURS

attached to a como I no nitrogen atom are

opt ik »

Cher 9@% k&te QJPIRE‘Q ﬁ&ggﬁ(g gt;e g%tgd" osfr &ﬁgﬁfﬂﬁé{? Q@@d%%dsubsnmted aryl
is 3elc@netiatinc group, provided that at |east one R29 is

not hydrogen, and wherein said substituents are as

defﬁgeﬁbheﬁa@m)ﬂﬁgﬁaﬁp}%o halogen refers to fluoro,

chl oro, bromo and 10 Hal oal kyl " refers to

subsii 48" rQErs @ Ml r@PMasNw, th 1 to 5 or, in sone
enbodi ments, 1 to 3 halo groups, e.g., C}QCH - CH2F,

. 8, 27 28

- G R FTRET Gt e RS NV Bdel e Rser - end R

arcahdgplendgmolypslested Iﬁroasthp@rcﬁdpmmnslatukg/d)f hydrogencdikwl substituted alkyl,
h t .

o1k SRR gens L8 S BEM A1 et a@tsgﬁw By loeghoxyl

est¥¥, bikc1daliq, élb@ﬁtut drbzféBgﬁ‘(yP 'H@@?da?ﬁnﬁtﬁ)stlt%tetd%e?brgﬁkpg hetero]eychc

groups, e.g
sulpGRaed laat@tOt:YDélCJ 1Sk~ alk}ﬂy&%ﬁybstﬁuted lakkat, e&@h-‘alkﬁeﬂer s t o

SO iR s B Ioyy; SRR AR Sl S 6Run S

_Shngapendan RG486kyL, 90 SRAited RRWoaryNREBYh I
9(0) ;Hr% SSI?JO)ZRZ vheron ) OaryN Xemg@m

and ifé)m@etatgteémwtgcyphe@nct Wherpii qut apd Ragtléra@hh@%@tlymmﬂh gogether
w11%1e[t1§ fn?r%l gﬁ’ %)oun%ghgr%{o to Ee/vtlnpcrl ﬁgtg% gcl?cacgr sgpﬁﬁ\ﬁtgghgteroc Qic group,

prdeE‘JdQHAtWF anm%ﬁla@@tdm ol kiyd genamd whaeiyl a&ibkydubstltuted alkyl,
car bony|, carboxam d

al kox carbon | ox
alkﬁmost%)lstltétte i/ W%/,§1|1bstlm‘geq agkwé,rcdﬁ@ﬁlkyh|sklg,qtltuted cycloalkyl,
cyﬁgﬁké?g}rl l%ﬁi:)Stltﬁ‘%? lc%%ehﬁén oa kytllb%t)ﬁte f ﬁé‘t}ﬂ%h&fk, slubs?tgﬁ%d

ogen, cyc oa
hetarqat'yl leatgrbaydkiy) andasiukaxyted hbteroclyclicary Iamdglfmdkh@m}'lh
car boxam do, nono- or di-al kyl carbanmoyl or
al kyCsatloF°@nytarb&atrils’ Reyds ao@e grapkyN. cycl oal kyl,
cycl oal kyl -al kyl, aryl, arylal kyl, am no,

Moneec &bk} 1a B to @teadlkétl:ﬁfgr&g) @Oghwﬁb@wﬁuméhent to -C(=0)-.

Representati ve exanpl es incl ude or exanple

hydrg %& y'ogy%vrﬁo&" '?é’f%fsqéyéf)@@i/l) dsa?ts HREQexyet hyl,

benzy cyanoet hyl,

252"@%@(% Gewl-%z ogrzl‘ ﬁaﬁotogy est ﬁg%fessat%mtteo %rogxgse C?%S’éﬂealkﬁw
-C(O)O-substituted alkyl, -C(O)O-alkenyl, -C(O)O-substituted alkenyl, -C(O)O-alkynyl,
-C(O)O-substituted alkynyl, -C(O)O-aryl, -C(O)O-substituted aryl, -C(O)O-cycloalkyl,
-C(O)O-substituted cycloalkyl, -C(O)O-heteroaryl, -C(O)O-substituted heteroaryl,
-C(O)O-heterocyclic, and -C(O)O-substituted heterocyclic wherein alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
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by am no, fluorine, alkylam no, di-alkylamno, OH or

al koxy. Additionally, the prefix indicating the nunber
wo@Ro10a0d583Nn atons (e.g., C-Ci o) refers to the PCI/EBE2009/047551

nunber of carbon atonms in the portion of the

het er oal kyl group exclusive of the cyano, -ORw,

-NRXRY,. -SRz,. -S(0 , - 2Rz ti . .
arsheyapn e ang ettt s Gt RS Bl te end suiuted
hakﬂm%augﬁébgﬂdﬂkﬁﬂﬁﬁﬁmd 1 to 6 heteroatons sel ected

fromthe group consisting of oxygen nltrogen and

SU' f(gi‘ar@(%zl b%ﬁ)&%ﬁﬁ%”réf@s%@%’ 0921047551 a

€r ring or ring s sten1tha |ncludes a

-NB%%@«@)O -jubgtitpeedglkyli mﬁ%momaammmm. BC@)O- mjpstltuted

ol R S PR R B b R AR i e e Gy,

NRPLC@)O-sstvisddansl, had (ﬁOOdWIda{kyﬁnF'IRﬁQlG(@)"OlB%shﬁJted
rlng the term” eteroa (g iés if there is at

cy¢lealkyl, W’ fG(ﬁleH@Efép@rat olhléan@( )ﬁéslﬁxstlmeddfet@mrvbchrrent

-N%SJ ég))gﬂtl tr%E:n Y "ngﬂ%fgbgO Q&u&ed getbrocychc wherein R? is alkyl

rqu|noI

or bydroder3 aﬁcﬁtvhaléyﬁdlbﬂmu’ﬂ)@ﬂlﬂufbd?aﬂy}i) alkdﬂ@rl @ﬁbstﬁdifb@ dlkﬁiﬂy‘ll alkynyl,
the njtrogen and/or the sulfur rjing n( s)

Sl G k- B Gh G dIgA G s GEb RIS V] Betcroaryl,
suﬁsﬁfut%dql?et&l'o 1 ql%te(r&' é anff Fhilﬁs'nﬁx&% hé?éroﬁwhc%%/ és c}eﬁned herein.

re spe I I'ca erm teroa

t hi e@ﬁ lg’dxty est%rg XQ’ %ﬁelésot{r)ntﬁeggrgflﬁl O%’(Q)g alk O-substituted
alliy,i- QZ(Oqubralkmyd,azpCs(b)o iﬂisﬁﬁ%@izeﬂkéﬂyl Qy@(@)lq;mkynyl
Z0 benzofuranl,

d I di
OBl e Rk, B b
I
-O%tﬁ(g)éﬁg({g{c%% Y - -f@?}@%@%@k@?&@é lkyPGBZ@(I'({) Eé%i:r%hryl
-Ot@(()r)@hsylﬁstﬂqmd rhleiercmyﬂrl -0 Q}QQDﬂ)m@teydc,yckw Iaﬂaz(Ol@(m)Oydubstltuted

benzi m dazol yl , benzi soxazol y benzot nyl. .
hetergey sl poroR e koo PR ﬁﬁ‘ﬁ@ﬁ@/& ﬂa%lafié l?ﬁtlﬂaeg%lgﬁ{yé glipynyl,
5
R e S LS LR
cyCId}alka:nylk,eidylt mbsammmyl hegemagil . cupstitntedfitetvaryl shgabaycliof and
en. atom of the tetrazolyl

to a nitr
yﬂﬁ bﬁﬁph WWY ¥W%ﬁa5 qﬁpﬂigﬂe?¥|azolyl N1 i nked
i m dazol y N-1inked pyrazolyl d N—Ilnke pyrro
ar eSJI y%laﬁkyll ﬁef{m to i SelvEatshpRAr G Do R YR %O%Ofgtjrom 3to 14
caI‘Bbltl 56691%%%8'}1 %fhewﬂﬁat@)ﬁlb Qﬂcpfla,ev‘m 1%?1%9 n% o1 Mlﬁ}?l ﬁgs including

and pyrrol gro respectively.” S
fusieds tatpod.yahd spied eng systeran B mmlphzmg@ysmmMamhg tifenatic and non-
0 of .attachnent | o the, nitroge o ) )
orcR i b AT b o ele b D Rsal PP ot the point
of httRhmBhEis SHP RS- ﬁﬂ&xﬁl@m%ﬂoﬁn fafo@melg t 968’;8 -%trah'yﬂ'ro‘ﬁ%[ﬁhalene-S -yl).

enbodi nents, 1 5, or to 3, to 2 substituents

The &drexc togdloplkyi lnﬂedf@mglpalécemwugwumg Eéﬁmph:e 0§ a‘béftallm &rups

1nc?%({e %%ln fta%lrgg,z Sﬁltarl\}&t%/ %ﬂp Hﬁ?lg),ﬁy ; gy a%pea é’fl cgg%ooc’%ll and

cyél@lﬁ@leﬁ\yl 26, WoRhikyut Reriiet @I'cn)a[k&y'l eXyips hefigs 6 td © cien atoms as
group -0- &hubstituted heteroaryl wher ei n _het er oaryl

ring gnearbegef ety heallegnyl” refers to cycloalkenyl groups having u to v carbon atoms

as ring members.
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"Heteroarylthio" refers to the group -5-heteroary
wherein heteroaryl is as defined herein.

WO 3ubsos7sut ed heteroarylthio" refers to the grpupUS2009/047551
-S-(substituted heteroaryl) wherein 30heteroaryl is as
defi ned herein. WD 2010/ 008739PCT/ US2009/ 047551

"HeL rogcycl e "het er clic
 her e IRUERELT R RE hREN Cielyo BRIFLARY iy g Rlcast one site
of setuCatipd vakatdafibh.al | y saturated cyclic group having
from1l to 14 carbon atons and from1l to 6 heteroatons

sel egﬁl%@ittftéd)(g});g%gqg Eﬁ%}n gﬂrﬁ(gdll%g ggl%u}ﬁ hd Héi'gl%ﬂ ‘herein, having from

sul f or o es single ring
1 tordl] ¢1i Iploed, oF,ny seys bmhedlnwotsu ting smhsgemmsSelbcuedi @em thargdoup

coRtaer oV BPar ok HPHEE B AP LT RSN ymyt

subsHek&s ARYGI Hkoxy, ARGy, acﬁ BcOTaBAYS laByloxy, amino, substituted
heterocycloalkyf or heterocyclyl applles en

amtlIh?e ﬂ@lﬁ@a@pnyle a@tnoétnecarbwgl hetieecgshoniaant. tahenqsbionarbefylamino,

i.S Aen-aromat | n
aminOQa Oﬁ}%toe¥ raghln%srugfgﬁ}l ha }nr?(seul oxy, armnosul%ony an%né, an%dtno, aryl,

subistibutdd &yl atyiehy @ﬁtﬁ;ﬂtﬂtﬂb&r&lﬁﬁy Gerryﬂthlo aduBstituted arylthlo azido, carboxyl,
decahydroquj nolin-6-yl). In one enbodi nent,
carborylcsish d parbereyl S?teQ%mﬂ@r (catborysgstesioxy heyaRet Cé/ﬁl@ey@/l,ﬁt}bsﬂtuted

cy%ﬁ@dg}?c‘?oa%&lbﬁﬂ ?uﬁ%lﬂgéd é}{ fo‘%ﬂyft&r?g Eg bﬁgylt%rsgﬂﬁltuted
cydpdkyltiic, agulamdiﬂme sitstigtaicgiahiding, haloykgiox ) iyydiog yaroino,
alk:qlg(}rz.naé{n%& %’%ﬁag:h}eoé Eﬂa%g{}?({) H‘ﬁf %ﬁ]{t% itg{?%ea%ldsub%‘lltuted heteroaryl,
hetlélfdl?ﬁ@w Ms’hﬁltécﬂhé’ier@)abﬂoxﬁh&&%ﬁﬂht‘hfﬂ Q¥istituted heteroary'lot\hlo

2-pyrrol'idon-1-yl, morpholinyl, "and pyrrolidinyl
heteraeftlic, swwhtitaed lmgert)hsechnulmb@pcylﬂyloay, lsobstitBed btrtsrocmlgLoxy,

heigirs St ou b Fuled s s hRbio DITRE SoBh. SREPORSLRATR he
sulfbtfﬂ[tﬁd’ bﬂﬁoa'é OL, eHioaLas, thiol, alkylth Qﬁﬂ Bﬁﬁétlﬁﬂed"zﬂkﬁﬂﬁ@ Wethe@ein said

stituted heterocycllc or "substituted
suhtétl@ﬂtsmt&ﬂefmpd herghis t Theuewe “wéstittsdyeatloalkilylinclgdes substituted

het erocycl yl1" refers to heterocyclic
Cyd&ﬁgagh%%msgef ned herein, that are substituted Wi th

f t y t
: LE Seiadiviotierehlh FhREergr Y ser T beet Ay v ﬁ%ﬂeﬁ hercin,
wher g i I}vl}é? ‘:"Yg)g?@‘{yﬁgyg rggfggsota téale(ﬁ tlﬂg?cg(%fc;?oea keyrl)ov(t:zzerem substituted

Cydgyﬁﬁt%gya&gwgggﬁhpcyclyIoxy refers to the group
stituted heterocyclyl) wherein heterocyclyl is

as dégélgﬁg%ll&ﬁg’efe@ers %osg%gc% %%Letutﬂ Etﬁistlfu%aegy%loaﬁ(ytl ﬂ as defined

group rei n etero
hedéf. i ned herein. " Substituted heterocyclylthlo
refers to the group -S-(substituted heterocycyl)

whergittineEERANhid SRS Webi(nastiieieiylloalkyl) wherein substituted

cycloalkyl is as defined herein.
“Guanidino” refers to the group -NHC(=NH)NH,.

“Substituted guanidino” refers to -NR*C(=NR*)N(R*"), where each R*
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclyl, and substituted heterocyclyl
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Exanpl es of heterocycle and heteroaryl groups include,
but are not limted to, 30azetidine, pyrrole,
WO pd1daessBe, pyrazol e, pyridine, pyrazine, pyriPCHUS®09/047551
pyri dazi ne, indolizine, isoindole, indole,
di hydr oi ndol e, indazole, purine, quinolizine,
I sogybonol i ne 2010/008739P / US2009/ 47551
an‘aﬁYOn | ﬁﬁ%upsp?ﬁt?ﬂ%ﬁ r‘f8mn}?§]cﬁ?taﬂ\?q1‘r TTRENE, OIH&F%%B%“?H%JM“

togdtheh Wltﬁ'thé"ﬁtrogétﬂmnkimﬁeret@ttﬁ ForeH NBete®@yARZR s8bstituted heterocyclic
car bol i ne, phenanthridjne, acridine, phenanthroline,

grqupoptiey ize It aplsatiane R, is ingblxalzedes, ashweheriastidesubstituents are as
deﬁ&%ﬂlggha2|ne i m dazol i di ne, imdazoline, piperidine,
pi perazine, indoline, phthalinide

l 2.. 51 t dr,
2 Hulo of ﬂ%vﬁ P ERdS '[ﬂ?}?% SlBrns hpme andiodg o) e,
t h [ b] thi h
or Sﬁgioaﬁ’fyf _ferefqafr o %ﬂﬁmqm 00 Rk SRt T 61 groingsome
em%g&lﬁf@ﬁ ﬁ?{(}gﬂ%ﬂyﬁ;gﬁp g C@HE@' c@T‘?{Fpr@]!wl&lﬂry|CFClBllr -CH,CH,Cl,

erl , and’ t et ahydr of ur any
-CHNEIﬂfFO CFgF@HsCIt?so @Hﬁ?@l@ 01111;1 thdNd:, atlDkother michidss thosd &yl groups

o R Reimkonter] lwhgfﬁleaﬂgfyfdﬁiﬁseata e PR o aohR

|nclude ox| des, sul f oxi.des nd sul f ones.
» Spi Haogkeyy| 1efqrs to bstitatienobalkox y groyps Wik i f ofjB sprme

em%HH’i%{e'n‘ésu?‘iE 3 %m&gﬁy %GR')@PI?@F% A F L HIX L B9€BCH,CH,CI,

tons af n aton1mnt an al kyl ere group
-Oﬁﬁymngﬂﬁlﬂm 9 carbon atons, as exenplified by the
foll owi ng structure wherein the 15 nethyl ene group
shovtHytbek oW atiydehet! feterbonts grampkod. wi t h wavy | i nes
is substituted with a spirocycl oal kyl group:

" Sut-HeRydalkyl e dnullky1@adléal ab @Bfincd Rk withQ), 2or 3 substltuents
"Substituted sulfonyl™ refers to the rou -502- al ky

lndesgzieg@bsqlectt@d Bemalykaa, -ORY, HRRAI 188 (O) , and S(O)zR (wherenls

0,1 §8 %) hletuﬁ%igrgtaﬁ{i Eg ﬁ}/alt the pggré 0?5%%[%%‘9 Pf the heteroalkyl radical is

thro®Eha Sehfb@d atbunt (ﬁ“dh@lj(étel@alﬂ(&yﬂadlcaEQZ” ﬁfhyyﬂro gen, alkyl, cycloalkyl,
502-substituted aryl 502- heteroary

Cyclsﬁﬁylsad%gt s epdellkg élkewcyrbonyls @QS’I‘PféicélibBBiy’le fgrpoxamido, or mono-
t |
or dﬁ%g%lll %?{g lu quf H?&r ée ﬁyﬁéyl Céa%lst ) lﬁthgc %l@-aﬂﬁl aryl or arylalkyl.
R & tkydngyden, alidhls tydlmlleyd ackoativyll-alkoy, cdryiahﬂywlkylsalhmwnbbﬂyi
| oal kyl , bsti t ut het
S sRe bR Nhatied gnoiar of HERKSTsbampel drloisionyt f'da
h e %@ﬂ qwldysloaw @§clgﬁf<ymﬁféy1hﬁryﬁIama@wbﬁﬁﬁﬂo%ﬁﬂo alkylamino, di-

fonyl” i acl udes groups such as et
alkylaemyo, -@(hydroxaqdljym Rcmtﬁyﬂltph‘@rmnm—mcludmfor exarnple 2-
hyg %%%tﬁﬁ?ﬁ?cﬁg réjxsy%goopgyll %Afzngaoxyethyl benzyloxymethyl, 2-cyanoethyl, and
2-methylsulfonyl-ethyl. For each of the above, R”, R¥, R”, and R” can be further substituted
by amino, fluorine, alkylamino, di-alkylamino, OH or alkoxy. Additionally, the prefix
indicating the number of carbon atoms (e.g.,
C;-Cyo) refers to the total number of carbon atoms in the portion of the heteroalkyl group

exclusive of the cyano, -OR", -NR*R?, -SR”, -S(O)R”, or -S(O),R” portions.

“Heteroaryl” refers to an aromatic group of from 1 to 14 carbon atoms and 1 to 6

heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur and includes
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"Sul fonyl oxy" refers to the group -0S02-al kyl,
-0S02-substituted al kyl, -0S02-al kenyl,

WO0 280aesebst i t ut ed al kenyl, -0S02-cycl oal kyl , PCT/US2009/047551
-0S02-substituted cyl coal kyl, -0S02-aryl,
- 0S02- substituted aryl - 0S02- het eroaryl ,

-0S titute 0 l. 02- h tero
a5: 8%85% S AR amﬁétfsg?f&é |11?C&“£e\me*t“e% Nt “mdaZOlyl) of
mtﬁth{ﬂé tthyteegd RakiyiHazod k@ and besArasdaiz61U8-90. Fbkﬁmﬂple ring systems,
substituted al kynyl, cycloal kyl, substituted

1nql;tyt;mg3 sqy@ubndg@(y land spiFstng ms@e@jnsdwtng aﬁ@m@tpq)@dyqon -aromatic rings,
theht%?é L Iltet&%%yl’hgalp%e? 3 %ér? 1sha?:1f { C%%%ﬁg%e?quatgr%_laﬁh tllte éﬁuqt of

rocyc ne

attz[cﬂah%hﬁlstat) aﬁ hltengdsﬂmmoﬂﬂat@( g (e. @l KB; 4Q(e&)thydr6qtb1$dlint 6Hyeghd
C(S)-, substituted al ken I-

S
5 6&7 mgﬂhy@PS)‘m011§ﬁtﬁ§i | M@@n&ogw t@ myrogen an Jor t% 51)11fur ring

atoWﬁé?%&n&gﬂoa&g ggou ljt?éé%ﬁgdrn%w %?lgg%g Itcﬁgljtogtrﬁlo afét(t@t %v)(lde (N—O),

sul$iupls vt sulfoagl teica o avipte PeSficallhthat wmnl}mérbaryﬁ(nSDudﬁs &ntlis not
. Substituted_ het cycli.c- ) -, wherein al kyl,. -
hngt?ﬁé%%% fugpme 351 tﬁleaiy{( SH%qY AT éstraazpﬁiﬁwzolyl imidazolyl,

1so§£ﬂﬁ¥¢¥rﬁﬂb§§ﬂ;%ﬁ§ﬁﬁﬁm Ip g n9ﬁ|b@[20:ﬁu§h'§13t i tuted

cycloa ' |tute aryl ;| "heteroaryl, '
tet@hb@tobtnmﬁutarné,t1e¢®azqihranhbbe1tzmdy@¢qui mosqtbsizobmbedzotrlazolyl,

. . ol | def.i
indf1CRESHT] B Hefe Sl OIS s tRh S RputBlY, Omﬁpsf” >
quin@zaHnkiyl, wﬁtrﬁidazcﬂmkbtnj@xaﬁolﬁeéﬂ hadotARNGI. N

*Subst i t ut ed al kylthio" refers to the group

- S- (RUBREht Hrgd (@hibkin ml%at@tlg R A @v‘ﬁtc%%@#)&}ﬂ of a?ta@i%nent is

defi ned herein. irocar bonyl ers

to thhaitdhigea latemi ofjtho mproge Spatainimgdroins E(Qp,ﬁxamlpmqt‘Ntlmked tetrazolyl” is
-C(=5) -,.. ,20" Thi one” r fers o the ato

a g.r@crﬁi) 18)6795%%8 po:rng]og?tgac 1616{11”&%09? Bﬁrﬁgelg@ﬂm of%te tetrazolyl group.

SimEaH¥p SUREkedanslzol FORPRIKRE $midaSo1YE BdlifIRSdg yitaZo8fl @h& NLBni&d pyrrolyl
conpound enconpassed by the generic fornul ae di scl osed

archEpeisrin vawgh tho mg@ﬁ obatgichmpuisie tqenigiogen stormfl thetriagpld, imidazole,

n f orns ds o g hj N ap
u%la,eannéirpyrr%i %1?0 | a : {S)}YJ 2 glsmlgarll‘ gllnkggg% dtazolyfL tefers to an

1mmra@cdé gwhfeh alidpei gl a@tatﬁnyemes:teph@mt@gaattbm or solvate.
Unl ess specified otherwi se, the termfurther includes

t he “S ARG ERoterdhigl BRI O fHctoroa) Herbapd MBRArS s@stitdi& with from 1
conpound or conpounds. "Racemates”™ refers to a m xture

to &forelﬁéﬁme@ﬁﬂqoglments 1 to 5, or I'ggl, watl do 2 gpbstigusintsackosted gfony the
qrconpounds

e R B e gk
;ng];zlg‘rﬁgorfr%tglr | Q’ %%3—}?8 o%rélillry te{elng he%errr%grrgl is as d%ﬁnémmrein.
“Substituted heteroaryloxy” refers to the group -O-(substituted heteroaryl) wherein

heteroaryl is as defined herein.

“Heteroarylthio” refers to the group -S-heteroaryl wherein heteroaryl is as defined

herein.

“Substituted heteroarylthio” refers to the group -S-(substituted heteroaryl) wherein

heteroaryl is as defined herein.
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sol vent. Solvates of a conpound includes sol vates of

all forns of the conpound such as the oxide, ester,
wW@e@dioesy39 or pharmaceutically acceptabl e salt PET/UR®09/047551

di scl osed generic and subgeneric fornulae. Preferred

solvents are volatile, non-toxic, and/or acceptable

f .ad tratl t 5' St .
R R I oA s Rt ST

“h&BotAIVIL Yefefs t6AQaRFatEtP61E)asli ATyRARRLMEE EFolic A SUEIIVERIRES 1 to 14
i ncl ude enantionmers and di astereoners. The conpounds

carppn pieins andeom | dno hatgrasiaras solastast fegra dhosgraep Penststingrof pitrogen,
sulf I}e%li é’x%%&? %ﬁd f?lt@ﬁld%’{ i ”;r&’ S fing H’Hﬁﬁ?ﬂlg nﬁg }{'s%rﬁs Aering fused,

britifel; efdsgo megnsyisengr Gt GRttiAS rih § &y svd rokliadvirgd a&bﬁa@ns amsSnon-
or as. m xtures. Unless_otherw se indicated

th
aropepdiss ngsghe tAm; Seferneaplirdd heterPadl (e hatsTas XAy ahleterocycloalkyl” or
« t
hSEBERRY D APIS Bk (58 Bt bt e el O L R P SO
attaﬂlereﬁmssaom’enmnmfel nuakdrokiaonng fe.g.h & 28 4-tefrabedroquinoline-3-yl,

N e e e R e R
nito3er )md/ ofr S %hl(s)rcﬁftﬁ‘é Bt BRI OR S Bﬁﬁé'fﬁlll?foxﬁhzed to provide
conpound that diffeer in the position of a 15 proto

forghic N-axgde mulfinkle tiod sl thniyhinpistien aMionespeeificalieths he@rocb’hlevl

. taut ric of heteroa u ontaining a

inchitet W bfos R o8 o B Th Bl et BpRttRRn ot oty Bod

N- ﬁﬂeﬂ@lpq%ndﬂmsqnyplﬁéf@ﬂnﬂswemgz 8lidiinmg- agqjyﬁ%hdmyl
benzi m dazol es, triazol tetrazo

2- pmoad%é"ylﬂéo@hghmé m;pyar@nhdméd i Prefix laldt,c@mgﬁhlﬁ dugber of carbon
dj
atoI ng Igmtf ngllr%%e?/s gﬂﬁg tdatac'lcng%ﬁ)%P £ ca%o ekc&%g tinr_L‘éflg %erg[Il']OtHSOf the
het@focqellyl yreupretdigvd éf&h@ﬁu@beﬂcﬁf&ﬂet&@t&hgr eof when
adm nistered to a patient. Prodrugs of a conpound of

t he “giRsiantd havmsydlO@MorakeLspHRRPR&EoBYcIPdE FaubRetuted heterocyclo”
functi onal grougf present in the conmpound in such a

or warpstithteel hetseoayelginlkiy B aari swbstifgd linterepcdyl setprs tg hetgrocgclic groups,
as geeflmegghgﬁ% hgha{%%l:regsmost?tu M dfaoergglot%% %Ct | % en%b%la%lentse 1to 3 of
thehynBstauents anddtided Gor sablétftiwaj bydloagkyiup | n a corrpound | is

bonded to any group that may be cleaved in vivo to

251 egeRAIFLIG1dxRe rdfeB8o Mediroxy10-heltdd9clyPWhSeinf HRY b dclyl is as

roup, respectively. Particularly favored derivatives

de hsradelr ugs are those that increase the

bi oavail ability of the conpounds of the enbodi nents

mheﬁSdehlt@blnm«:mmy&ylaxf @thrs toi tht groad -Oe(sebspiaattedindterocyclyl)

h%e" " b IOMAQ%,aE orally adm ni stered conpound to
WhEe! ¢8r° YAy 95 SBUSPHEE ™ nt o t he bl 0od) or whi ch

enhance delivery of the parent conpoun

bi ol H@ﬁet%wcldahlﬁar? RSP theegrgup - Srh@e@fsmyg W@Fr%h%ﬁeﬁmlylds as
deSyStie@inrel ative to the parent species. Prodrugs

i ncl ude ester, am de, and carbamate (e.g., N

N- di. d c

or Oug@&@%’&%ﬁhﬂ%&%%@ﬁgﬁ& tlheﬁfe‘%% %Bﬁtél% uﬁ Eg@’bs&ﬁﬂ Jﬁe?&é‘éycyl)
whesdirthetpioogi1yigs as defineddefedi.mat e, acet ate, V\D

2010/ 008739PCT/ US2009/ 047551 propi onate, butyrate,

acr ¥kaples aﬂﬂet@fbbydlé BEChAQbLEryll BFoupincURIS; budardei eindted to,

overvi ew of prodrugs is provided in T nguchl and V

azetydgo, pyr@e onddazgle. Awarodlyridelc pEegingysriEngine\zpiridazige,
1n(%21(z:1r{[118, 1562 88%)1§éf1§érig€(gr%&gﬂln§&r ! ﬁaazeo?é] %u%lﬂa%&%&lng 1soqu1n011ne

Ameri can Pharmaceuti cal Association and Perganon

Press, 1987, both of 5 which2dre incorporated herein

by reference. "Pharmaceutically acceptable salt™

refers to pharmaceutically acceptable salts
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derived froma variety of organic and inorganic

counter ions well known in the art and includes, by
waoe00687éxanpl e only, sodi um potassi um cal ci BEE/US2009/047551

magnesi um anmoni um and tetraal kyl ammoni um Wen t he

nol ecul e contains a basic functionality, acid addition

l0sal ts.of organi r inorganic.acids, such as .. o
auiipipn il ensimh it SiPetu R Sl Bhaling preridine,
carBhidlé, Caolifle, pRERSMIRTIAE adkdifle, pABRLrINBIiAd, kthi®iol, PhEREine,
~wth organic acids such as acetic acid, propionic '
isozggode, phencxaoine, richethiazipg] ispdavolidimpr ivpilaneiine. adpagidine, piperazine,
- veal i.c..achd, V| I ' [ l,oni -
indNE PhUBUAIAL 1 XA PR SaubihG 5 S5 2 el o Bl faatpiophenc
thiggld] thihaslidatd, thighicl, behZo[bhiaphde, daemphoiigyladidorpholinyl (also

3- (4- hydroxybenzoyl ) benzoi ¢ .acid, cinnam ¢ acid, . .
refperiiol 4 dhigogpholinia hrdiex athiesaprehalénst, Pipsrilmd suirradiing, and

tet@fibflofutai €t hane- di sul foni ¢ acid, 2- _ _
e%@&@%%&%ﬁhanesulfonlc acid, benzenesul fonic acid,

4- ch{,ar shepzenesul f oni ¢c~aci d, 2- naphthal enesul fonic
acidﬁﬂg§éFﬁgﬂggﬁ%gmeng%EnesuIfonic aci d,

camphor sulfoni ¢ aci d, et hanesul foni ¢ aci d,

4- e ﬁ?lB#%§31%ff§§?§fggct-2-ene-1-carboxy|ic aci d,

gl ucoheptoni c acid, 3-phenyl propi oni.¢c aci

tri neri é%%"tsit% Prcligfs resyiiedFam Bist o bt oBgprmore heteroatoms.
ExpAHIcY bnchilc bk 12 Qafb Adc i Aftfcheac! d. gl utam ¢ aci d,

ydroxynapht hoic ‘acid, salicylic acid, stearic acid,

MUCQQ] o [{ ke, Sal .al .

whon b S RiaP IP5t0R a0 ek Ber B S BN G SRy
repl&eichheftwoegdaged atoynsat ARbAlmonaarbod. aom véth @l diaylene group

metal ion, an alkaline earth ion, or_ an aluninﬁn1ion'

haypg ¢ 6@ P GRIvAR @0 phexemmiiigd By tholollewingyrugaire wherein the

e TARLATE HE o Ve TR N AR BRIV fips i substined with
a sgisdlyaloatkyéptoupal | y acceptabl e salts are suitable for
admnistration in a patient and possess desirable
phar magol/ogi cal properties. Suitable salts further
i ncl udeMt hose described in P. Heinrich Stahl, Camlle
G tR ( Eds. ), Handbook of Pharmaceutical Salts
Propefti es, Selection, and Use; 2002. Unless indicated
ot herwi se, the nonmencl ature of substituents that are

not “SxiRbiyP! fckdts ROthe @fvanadgldap eSQt'G))QI e arrived at by
namng the term nal portion of the functionality

fol k ol L onaliiyl LavaL .t
o e S8 ) 0L, LURE s .
-SO paljkmfl kpOossybsany hlkengf <iG-dloyrtyhe SOp-culpstituted alkynyl,

SO TSI S DRI Filsodil. -SOxaryl-SPe-sybisvied

-SONRsteloBryd! -5 05 4BB it td Bée@hBURSOIBLIRRY RO OYO,-sRRALWIERS S

arrived at by defining substituents with further
hetsragselic wdnresn albyh hentibitedalkylealljenyl swbstitited ebkgngly glkynyl,

hayi n sybstjtuted aryl gro a_ subst. tuent i ch
s G PRy o P cuBlifynP SRGHET, fuf SRR lefh
subMituedd herbauyl, hefersaybid hddudubetitiieddctouhsitli¢ seed dafivdd herein.
roup, etc.) are not intended for 5inclusion herein.
Supsiitufae pulfpyescludaegionrs FHsh2n oieteil-Séh-.lhiemyl-SO,-, and
) ' ieps is three. For exanple, seria
4I§%E§%P%§§§gﬁg of substituted aryl groups with two
ot her substituted aryl groups are limted to
-substituted aryl-(substituted aryl)-substituted aryl.
Simlarly, it is understood that the above definitions
are not intended to include inperm ssible substitution
patterns (e.g., nethyl substi2buted with 5 fluoro
groups). Such 10i nperm ssi bl e substitution patterns
are well known to the skilled artisan. The terns
"optional"™ or "optionally" as used throughout the
speci fication neans that the subsequently described

o S o,
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i ncl udes situations where the heterocyclo group is
nmono- or disubstituted with an al kyl group and
W@ 2G1040873ns where the heterocycl o group i s notPCT/US2009/047551
substituted wth the al kyl group. Tur ni ng next
to the conpositions of the invention, the term

"pha ceuti gal accept abl arrier exci.pi.ent.’

roanSIEOTGiPT artetsS ERcapiaes Srakyf o R0arr iR Sy
-0ROSRREHNY-GS GLaMsf iREatdngBl-0OS0IRI8bAIKPIN-OHOS-sutstituted

gener al saf e, and possesses acceptable toxicities.
cylaealsylt dB @ -arark. rP8Ps-spbstinted piybnOSOarhetonersyl HOS@-substituted

c Le for. v [ . S n .

L R O
alk§Balkcayl, aubsadtddoiliedtly!, alisnyE 8dbstifuttdalkspacdyicloadidyl,anbangted

clains includes both one and nore than one such

cy@edlkylefryb sulstitwpdpghihctepanpyls snbsdutsdhreaoryl. hatraryelomd
sulblinh OERRESSRNC USRIk Tol1 oW ng terms are used
wth the note

meani ngs. e terns "treating" or
"treatnent, of i sease i udes: rev i r
o iR s & MRFARS H-CPDHCIRLA G DA N il ccs)-
alkeAyISC(8Y-, bl tialtédalRedyl- €Y BP! 4R 0IC(B hesubisswasielnmly1-00S)-,
devel op in a mammal that nay be exposed to or 30
Cy U oo A HEC SRS (Bl TIbetS otbY B G (Shce
e for iR s B Gy D8y IRRRGevci GRS e spbytiure
hetdroggelseC(9)-,evheran nkkst, isnigstionted aldtyic bikgnylhaibdeteddeyplongt, alkynyl,
of. th i sease, ol its, clinical toms,, or 3
Subsemt%cﬁ%lﬁgiﬁﬁewHﬁa@@!aéé?sqmtsé ,CM%%HE@YEE@#S@&&%W% #e{eﬁéryh

su‘t%itiﬁﬁ@cfl?et%aﬂyl,%efékéd%ﬁ@!mcﬁ%@ﬁ’ﬁtﬁf@ﬁ-he%o@@ﬁé 88 defined herein.
enmbodi nent Of the i'nvention is treatnmént of a di sease

thaLTﬁBpﬁgﬁﬁgwgﬁggghkggﬁng t he di sease. The term

"di agnosi ng eterm ning the presence or
b f o ticul ' : i.tion. :
add RroHBI JoR b et erafSr Fsaurart vt af ot st

or sgver.it .particul ar di sease .or. condjtion, as .

el 1 SuSh hriB Tt i Pere S orNusial tkgh M substinied
alkdPdet aemdienddig, response to a particul ar therapeutic

regi men. e term"therapeutically effective

Th
amou ‘o&%ﬂ?lﬁ’g@%}f oﬁgﬁ@&ivfﬂfegﬁ g}sn%%ﬂsﬁ.%m‘aﬂ %ﬂ%@gﬁﬁce&-.

will elicit gl ca i cal respo

ti ssuge, sy nipal .Qr human that is being sought
by tﬁng§§%§g%qﬁfﬂ%%hggﬁharian, medi cal doctor or

ot her, clinici,a "A thera ically effective anpunt”

i ncl GHESYANAE 5%%ﬁﬁ?ﬂ5ﬂ¥8m£' und that, when 15

adm ni stered to a mamml, for treating a disease, is

suf f Felinéﬂ‘t‘nd? SR FRTEPOUIE A YSER DRI eFsY (o opavag gRcompassed

’ e ct i 1 WL r

oy JRER AR SRk SLERE b BB btk b ot ny
forsm\od the gongrandheithigehe gm:eg'h tand edbgenerof forelappsnmiabs 4rooxide,
oSt BT DREFRAEUIEAY AESTE ARy rRes \ESIamopEaigy Otherwise, the
terRefuttBEificlu &G tHE BaceRbes, 3t @cd1@mdrb Mint @£LtdRelof the doRtpdund or

hanst ers, gui nea pigs, pigs,
compounds.

“Racemates” refers to a mixture of enantiomers.

“Solvate” or “solvates” of a compound refer to those compounds, where compounds

are as defined herein, that are bound to a stoichiometric or non-stoichiometric amount of a

26
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20rabbits, cats, dogs, goats, sheep, cows, and humans.
The term " mammal " includes, without limtation,
woeomames73donesti ¢ animals (e.g., dogs or cats)PCEHSI009/047551
animals (cows, horses, or pigs), and |laboratory
ani mal s (nice rats, hanmsters, guinea pigs pi gs,
or__ o

solf 387 sp Rt o & s el RO ALy solitfnl ol ralsSptish Sepraagung puch as the
oxidk UWs0$ Eprd @Bt dMat B abculbi§ 23pgRdVI¢ Sd dfithe HiREWSddLeneric and

resi stance can be defined as the dim nished ability of
subgesenid formplagx Braferradssobycaisags velatilgcnarotoxise parer acceptalzlg for

nge.of .c trations produ0|ng | ess than the
am&ﬁl& Uggt |gﬁ%§|c effect (see, e.g., Reaven GM J.

,» Ph & Ph 99 d
Aﬁﬁ%mﬁ@vler i Ry 15 e AR BOTPOunS (ef ATRE D] G Shfality of
on@@f SRSty Rnetrdi S Rb8HRersahd hdd shah@oRERRAH Wastercomers. The

met abol i ze gl ucose and respond poorly, if at all, to
corppdyisiglof this mefm@tpyl magnenistas siardocmement foms ifithey possess one or more

reS|stance i ncl nsuff.icient 1nsu v
g7 08 gert Sl 9t eb Al by Gl e M ore! Bn be
praXicetbdsl iadivandl Si&r@bla@ﬁeﬂs or ﬁyﬁﬁit&reand}nldﬁﬁdmaﬂahelnﬁﬁiwhj the
repression of lipolysis. in adipose tissue and of
de@rlaa@%@ lﬁﬁemﬂdﬂwu diyehiabstprispispimersiag ayell as paigfyres. The
rneﬁ?o%i's .%Iatﬁg ﬁetgﬁlﬁngt?dff‘& s?ére&ﬁ@ﬁl 't\gllﬁtnﬁ tlrle € QIIaM&)[ 8f ét@remsorners are
ovari an syndrome, | npaifre ose rance,
wetjdgioainiioiad artl{sad disessionet €hﬁ)[btelc4 Bﬁlﬂd\ramn&i Organic Chemistry, 4th ed.,
ypertensjQn, opesity, her | erosis 5and a variety
J. ]g[flpc ti@?%ﬁ%?’&ﬁ?@s %9@3{%% ]I%ég) ‘the insulin resist ant
i ndividuals can progress to a point where a di abet

st at @alitgmﬁlé’aféf?ésdto alternate fpppas %% eAMpAUAH dhad giffgs|in Fhewsmon of a
n
rln, SEARSHEPLCARAE e TSRS QhERN0: i ARG fofims of
hetpfdacbl'] Qrdups caﬁldlnutg d hﬁ@ﬁﬁoﬁﬂatmfch@i todbodea tihgatNHesioldty hmd a ring
the fallaﬂe to i ntain ggp opri ate blood éugar Ieve
N- Qi sy VAREMES ednjfizo WZppdazelere fraeplesjand tetrazo es
eIevated bl ood gl ucose, referred to as
" hy pBiOgryec épfices, to arméewtm of a eapeyndidheeraBodimenty s is capable
1e [
of !Prgdtl@%?gr? ]E?%?g gIT&(f?(ﬁn ner aﬁ?&d q‘:f‘ ethéﬁ%lslﬁ(ﬁﬁ&l ffn}g gg arg §}(§7|% ntletabohte
or ﬁ&fdlue tteneyf wifeniadsiidibtoredttdhr e pb@emm Revdiatof heguipatubsof the present
gl ucose utlllzatlon .Type I.I diabetes oftegloccurs in
inVEpOT &8 SrPrredapraedingne BipsHonal gioupe grosenfdn Sregomprung jrpsuch a
wa?@ﬁjat @@J‘mBﬁ%HMonsrr@dg Bct8edvB@bl \Izziztg % Igfeagé the ﬁli%%n{ &mpound, or an
espond appropriately to i1 nsulin. ype
actmeabﬁabailt@ aForenxbmph pradn%sllmaiudee@nmoands whdeimawlwdaoxy, amino, or

rel ative deficienc nsul i n
sulfP TS 6 OBk Disdioadeb oy Forte Phgn BE b Hevsd in vivo to
reg@ﬁéﬂaﬁchﬁé fbe hyc&&a%sarh&or &ssmngdﬂypgﬂo l&’eéﬂéctﬂrdﬂy aP'éE{htclthﬂy favored
Type I1" di abetics are obese t ypes of

der@lvaém@@rdsprodrugﬁ @@dh@ehbmmg@aég ithee blﬁ@{auel@htmfathqv e@mpounds of the

ern%ﬂiiJ en? : Oetngsuall? {;g\eg%unﬁis Fl%a}dmlpln{gegesd eto R (Patl ntt%g Sy é)y allawmg an
oraﬂlw@aﬁilmgterearbdn@aﬁﬁcatd wbredb@b@tabsorz&i e thetblsod) Whivaich
gl ucose intolerance in pre nancy in wonen with no
enlmné@ Aelirernpkthe pyreat compoungd ot pIgeacal pompalaedde.g., the brain or
r t. t f
I R L R B T
caﬂbﬁmuﬂel (agr, &5 I\Sﬂﬁﬁmlesglargimcmﬁenyl)'lfwine péhgdroxyfimbedmes groups of

ypertensi oan and dysl i pj de se abn lities are
Comea%lms Pbthsanyige; hreablss PE] CSIH nrwfrf‘%sa@elag? fagfafsy acetate
25vascul ar events. The term "abdom nal obesity"
is defined by a cutoff point28f waist circunference?
102 cmin nen and? 80 cmin wonen, as recommended by
the third report of the national chol esterol education
program expert panel on detection, evaluation, and
treatnent of hlgh bIood cholesterol in adults

A1 NFr<] A™pr< r~N ~ 1 o r L
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gestati onal di abetes have been outlined by the
Ameri can Di abetes Association (see, e.g., WO

WQRmOAI3Y 39PCT/ US2009/ 047551 The Expert Comri BCBESIN/047551
the Diagnosis and C assification of Diabetes Mellitus,
D abetes Care, (1999) Vol. 2 (Suppl 1):S5-19).
The ecr et ans a .substance or c

PropfEles PR e e ar e ocrar e SRUNRIES S EengRlRREw of
prodedsal pARGIE ih T Rigthah@NCSield, FHONPRUNE N&R! Delivery Systems, Vol.
stinulates secretion 5of insulin, The term

140§ {hepr 6n%. Sompeblapeseiss, dnddn fideard BuRoghs, etbt Bibraversérle Carriers in
Drﬁ%De?zgiq yX&eﬁ‘Canpﬁla héoeut ﬁal Aasggclﬁf)olry&laﬁ%l %an%SPrg?se%W both of
i ncorporati age
whidhQdry lifcbfpora[t&ah]&effnﬁ@ PRIGRGE Of a | ar ge vol une of
urine during a given period; "polydipsia" neans
Chr oph&maBXEiRaIsy ¥RchhbleShi” R tdsHayRhaatidallyRagRable salts
excessive eating. 10 Oher synptons of diabetes
detivegl fyare 2 V@ngty of opganiaanddnergaiie gouren lpnsyvv@lzb ke@yn & the art and
1n0|1u e, t I ons exa iS:GeOaIll}ll,ySOf ilf.ll B pgggsﬁ%ngca‘?&(l 4 hﬁlggl?e%lglm arnrnomurn
and)fe@dalﬁﬂlllaﬁmdhﬁurh etvoig thogotsulertohtathshl ©0@)functionalityTéed addition
term"conplication" of diabetes includes, but is not
salfs; qﬂor@auw ingreanispaideugh axlorseihiers asid hydgpbromic acid, sulfuric
cati vV
TR ATE PhAHERTRY oa R fie e FAASEH Bomic scids sugh ag acotc
ac1d£1&‘obion1cracﬁtrhb)kanbiocucdi vedspdntah@prpéniclived elycolic acid, pyruvic acid,

o R BR SaRnd e ie ok mBEmhyhSicaeid anaric scid
mtﬁ@ﬁ@@ &chPoit REIdEY- @43 hyd@?%&@@;‘liﬁénﬁ&@ b¥iR, dARYe aBRAdmbR®tic acid,
problens due to bl ood vessel” damage to the nervous

meshestenionicaed], adphesoffatiaycidki dreeandidedideicdgel, o bl ood
kid
RS hR TR AP SR el bt uttenaprig. >

napteBdédeshIfe} 284 a0xa8¢ BEI@1018SSQl fHABRIE -carhPBSBulfonic acid,
conpl i cations i ncl ude H?%é cardi ovascul ar _di sease

me&rmeqméfonw@rdaﬂ -rethylbicyelo hroet-2-crg-dicarbasylig 2aid, glucoheptonic
amﬂ ?ﬁgnyg@ergplgmc a01od %nﬁﬁﬁslg%c acb(i Qq%ary%s’g' %c%tlg a018{]l]g1érlyl sulfuric

aci

I'ovasc
acid] glaa:&ﬁ@ a01d1 rghh'!@@hd dridy I’h@'dfdbtﬁfﬁiphﬁﬁﬁ@&’dl@ rsaligfic ad@Bstédric acid,
(MG aw Hi | New_Yor k 199 Car di ovascul ar di sease

mucgnig apidy #id tye bike §¢1t8§é9@}sa|beff@%%d Whican g progorypresent in the
palj%épr T 5@3 i Weifrdt r%ﬁlarcg(i ﬁ§ ﬁ‘ﬁget%(?ostgzééj |G 1R10RGa ; 108 an alkaline earth

coro eart stroke,
ion, beattrﬂunnmhmam; otdcwedinetcs Rethlaph)egalhc s sudhads othianehssnce,

refers.to d| eases, of .an f the_bl ood vessel s out sj.de
diegpanp Emiﬁf‘eéﬁ“i anofarpige.dripcHy, rwa?,e% &lew%rﬂlélemsiab like

Phé(r%?a%@ﬁt?caﬂl}‘ ﬁéceﬁf%fe%ané ARAuftsbll &F aﬁﬁfi‘m@t’iamomlﬁ‘é 88ent hHE possess
term "at heroscl erosi s’ enconpasses vascul ar i seases

desiralilcqdwttnadotopical hepedice. Beitabdmiatte durdred inohettertessalgsdyiped in P.

iR R CubE RS Dol b R el G it Propere

Sek&iomany heanp2di sease (al so known as coronary artery
di sease or ischenic heart di sease), cerebrovascul ar

di SeRS&s ANELRENItRAGAR! 1eRaRhc1aMR of substituents that are not explicitly
2010/ 008739PCT/ US2009/ 047551

defined herein are arrived at by naming the terminal portion of the functionality followed by
the adjacent functionality toward the point of attachment. For example, the substituent

“arylalkyloxycabonyl” refers to the group (aryl)-(alkyl)-O-C(O)-.
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di sease are all clinical manifestations of
at heroscl erosis and are therefore enconpassed by the
W0 2010908732 her oscl erosi s" and "at heroscl eroti ¢ PCBHESR09/047551
The term "anti hyperlipidemc" refers to the | owering
of excessive lipid concentrations in blood to desired

Iev te" refers.to e tr .

or evienn e il o thite shdisanen S ofa el frivgd at by
defitiAg butRAtRAts GARCHuk theMsubERicrRX ﬁf’ﬂﬁblﬁselc@r(@%ll RESst®@Bd aryl having a

nmodul ate Type || diabetes by increasing insulin in a
sumurmw arvherpbms 3 @nlpiptl@@eﬁ \M@lc ypigselfl syb,sérwtad with a subgtiated aryl
grou r nhlch ﬁlr%&e { ébgtgt(ol’?'e)d b %\gtltzl‘fecﬂ.@rlté g) Stt% r) J‘ 1{1(?% 1ntended for

1ncﬂ@idnyhea@hd InQlcacuicssthe ﬁta@fmlﬁmeldnﬂﬁr &f @kl Stﬂj’sﬁtutlons is three For
nmol ecule. TGs serve to 10store fatty. acids that

ar
cxqaRlg, Wln%étrtéﬂw qf sulpssifutechaphgroypoivift tve Athst S%hsatuted aryl
|
exch @R A SRR @a(%a%?ﬁ?%%@ﬁ“ﬂmﬁ%ﬁﬂfﬁ must e
pac g%%ﬁ%% Bl?ifeﬁs%gor(gglgte @ovet cir)e;%ﬁ]kstleo)élg fre qno(%methdsed to include
1mpérﬁfﬁ§‘sﬁ)le hub@amn@h PhtiEnc@ly. aﬁétﬂm@u@ﬁtetuteﬁ wittes phe®nRoehs® Such
to overpraoduction and/or deficient renpval. 15There
lmaerranwbl? substitufipy patras e ctell knoupriaths vidlled afiwani ng in
size, conposition, density, and function. In the cells
of {The tesmal “pptionaB sy “nptionilst as ysetiutlp;noughoaut theppediigepn means that
rote n comp Iexes ca

the.s&lh§/eiq8?ﬁltgr eﬁ%]ﬁ)t()) thorﬁnrc ‘sital'jﬁ rﬁa t élﬁ%d not occur, and that the

dedcﬁ%@rhﬁicﬁﬁi%@ﬁ@ian@&ﬂﬂ%ﬂé theleReiithe cirbMﬁitanc-EGcam@ and instances in
chol esterol esters are packaged and rel eased into

Whmhag ARESAOL. TR Gx@mpS, ﬁ]éﬁﬁ@feﬂéil% ZrOHP (0B HORAYMenoR OF Enbsytuted with
an by kﬁpg(r ’e{n% gus é%%tgl(‘)[er %lkgmgzgutqngeagﬁB e{;ﬂ‘@&ﬁr gtgcri i ({el:s]@rlp?t%n
inclheles mlﬁﬂlobywadie phskettrosgule grolip risjmgho-eo’rzymmtotedom&om alkyl

VLDL can be eithe educed and t.aken b i v

grogp angd éﬁ%%tww&exeﬁ% [1?tﬁ1i°§}’ &Iupds a%%lﬁftvuﬁy efl &t&a? éﬁ%ﬂl group.
("IDL"). IDL, is in turn, either taken up by t
| i vduming ngd tq metCﬁexpowﬁalile ofethe fnycntiathiedgrmg eﬁi@rmgfceutlcally

ac%:g&%&bc%h?éh 3 sz&g%m) gg&% a tca %!rr] Bﬂ&&bﬂy é‘llﬁ‘?l?at lfgﬂus%ﬂﬁ iR Ging a
phztmsuﬁlcal-ltcgﬂipdéem)althat is gemamﬂgtsefen arkblhoskiskes) acb@itﬂﬂe toxicities.

rempve chol estero] fro er|p ral tissu
Aﬁﬁﬂﬁ@@%%m@SﬁFE&Xﬁéwépéeg%&b WdFeP?§H@§§ﬁ%rVdfnnmy‘meas“@”
fiRart S malSihR|sde Rl &k Bhitfcall) BRBALIB i &R e RciBfent” d
»® @%%p?ﬁteﬁns |nHL ood%paasﬁa |ﬁc?u%§ﬁg bofh depfegggg s use
in ‘dilﬁdp@]lﬁtﬁiltleﬂ ahedlairevmkhkides bdth popriot moresthéeong sucklcenat ed
IeveIs of LDL and/or VLDL, and depressed | evel s of
CXEPCRE 30The term hyperllplden1a i ncl udes, but is not

limted to, the foll
2010 Sorragrets dein P@M@zfehqpresent inveptions4hg follgyving terms are used

wmﬂﬁﬁgﬁ&ﬁyhﬁﬁ?_ gnenmia, a rare genetic disorder that

causes a |ency in an enzyme, LP lipase, that

br s 400N Eafn TR ﬁya{tl%ém’%?s diFaldipag& def | ci ency

can cause 't ion of l'arge quantities of f at
popr ot ei ns i

I?Iy p Q» JehoPEYERIH & ﬁF “Cl%g fths F"ﬁfi‘ P%?Vﬁloé’g‘}%’ﬁﬁ %&8?15& ¢ causing the
cliffc 8RN APEonePOrIRE dRe B ebetotdaeel DE des hahiiehl @Rk @6ly eSexPosed to or

series of nutations in the L receptor gene that
pradgspasad th tharibdasnbutidons nef eDExneaergstas dsspiydiysteips eftbe discase,
of the LDL receptors. This brings about ineffective
cl earance of LDL by the LDL receptors resulting in
el evated LDL and total cholesterol levels in the
pl asmg; 29
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(3) Famlial Conbined Hyperlipidem a, also known as
multiple |ipoprotein-type 10hyperlipidema is an

W0 niendd7ed di sorder where patients and their aPE¢BUSMAI 047551
first-degree relatives can at various tines manifest
hi gh chol esterol and high triglycerides. Levels of HDL

chol esterql,.are . often noderately decreased; 4

Fant ) a U EEE HEARET  oprovBES® BUGRETL developmeh{df he
dise@ledt ity elidicSIQFIpbndlbpsomal  doni nant genetic

abnormality. The defect is caused by a single

nuclkeoti dg; | i : -] i -

a1 Ut o ne S e ORGSR oP il 38 Rbica

syraptomsi ty of LDL particles for the LDL receptor
Consequently, this can cause high plasnma LDL and tot al
cholkegt el chdbedingnt of the ineh)iok@nttdatradnt of a disease that consists of
ENSbeFanproteinenia, also referred to as Type |1

reliqyperths fissAset ei nemia, is an uncommon inherited

di sorder resulting in noderate to severe 20 el evations

of dJée tawTdiagnasiegolcéys &y ¢ltermanigp shaspresengheiorhsgince of a particular

800 RORERE' RISt Bk S AL gveriy or
paitisular ¢gieeazpor tarlikitior, edwdil ao rdaitotity withe Histdse or condition to
concentration of plas VLDL i.s elevated. This can
deterige iHi§sgoRss thradaftictr {hegansytic B8R | evel s (and
usual 'y not chol esterol |evels) and can often be .
ass dor fred thareneufiestypifiestie Mppurth megey the amount ofhegubject

rs for h i.Di i a t_ar 0 -

cof AR 1 PRI PR Sl BB Sk, st

huste thad & iy sughtybyahe Taspacher veadi@tagian, nydieal dbctor or other clinician.

..diabetes, Cushing' s syndrone, hypothyroidismand
AdbsrapguiictapeiscciC PRt ﬂ%?ulclfﬁ dhe a(r@f)u% Pﬁ%g compound{hgtowhen

adiftHiGhkeli AEL Hﬁglmdq gt tPeaﬁﬁgta ﬁ?égag%', Il sBridAQf TpaeSs sechGRaffent for the

estrogen, and corticosteroids; certain 30diuretics;
disamsd. Tae i“thesmpb®idallp ckfectsve ap@jundi wetllavayy deskdingenahs compound, the

.include dietar t intake per total calqries greater
disthgnd goge Sxt i Baapb o e e purndlaa PEpiued
greater than 10% WD 2010/.008739PCT/ US2009/ 047551

2

chol Batcat diefarhtodRampabsand inglydes hamgnppdyan-hyygyan mammals.
e R 458 B AR ERTTLA O, AR s s i
ratbdts.tdats, Yyl godtieahddp, Gvgaand htmans, a Body Mass | ndex

("BM") greater than 27.8 kg/n2 for nmen and 27.3 kg/ n2

5 f Qhe W@AEMAnDNh]”etilades, wh@hlin(ile@bh einght, dofldic animals (e.g.,

oesity is linked to a variety of nedical conditions

dogsrRt| cath)-rfg e pPRIBRIHS O WhdOREREH DI 35) @ aboratpiysnipals smigesists,

0 | sk fact r ment of Type ||

ha 9%@@%@2&FQE%P%§:g&?ﬁﬁé?%§$¥g§%§%§? E, Epidenol. Rev.

(Nﬁfr%%% te%éé%%s%%é%l%%%{]c%’é ga_% V\é &rine§ tgerzflcl.}:%l‘iey %Aémear criri;s]o'rdg 31 glucose
metddalish e adsore kpdcifillly Oinsul{l @sickancegan berlcfif@l 4 thedinhiviBhed ability

and _endocrine system of 10 vertebrates, _including )
of gphirhioscxentis binlpeied astiabesretsasbrpit Hnae geaancorrasieny pogucing less

insuli R n

theh il BRICERI RIGHE B (fote Renlehitoth, 260l? 8, G Py BPharm.
(1998 n g 88 1MaH06 "and Efied s44n0 Rendded. ( 1E83¢ 841145-6D).t lheulparsis@aspersons

ha$q?§ ' ?ﬁi%gqgg{,a%glftﬁg? %ﬂ%ﬁﬁg Retabolize oS 53808 ]t;qeﬁrlyb ifiag all, to
insGfh kﬁ'erip%rf WishitQtafiShd o ihQUiRdedifatddEndiSdEhs@ticl-ANASIINARSivation
that secCrete 15insulin, anylin, and other hornones.
The term "endocrine cell" refers to cells that secrete
hornones into the bl ood stream Endocrine cells are

found various gl ands and orgadfi systens of the body
i ncl udi ng the pancreas, intestines, and other organs.
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The term "L cell"™ refers to gut endocrine cells that
produce GLP-1. 20The term"K cell" refers to gut
wepdones7se cell s that produce A P. The tRECTUS2009/047551
"incretin" refers to a group of hornones that
increases insulin secretion in response to food
nt ake. I ncretins i ud .GLP-1 and.d P. ... The .
of %’@F?ﬁe 4pidG 4 atP@fa83§ FgEe4n ;518155}/‘73 &Bg IFECHBHBRY I yeRgession of
lipb 1§ Gy 4 @pos@ltGRSA ARG SidHudtidn it RedbtSintiRct. NBLHITA
receptors in insulin sensitive cells and nedi ates
respiicn o eaugp pkatriuie (9l palyqystieeedian gyngremy, mypared glucose
tolg\'lﬁgtpe é&%at%&%:ﬁ?%tgs met %gléé 9 d{r(?ergi% hyég&ins é)ndd)b%gl SRherosclerosis
an @ Phii ¢l oh@ﬂle’ﬂdileorﬂéﬂsﬁ@vmhty{alw detiadinygsibtagteihllisidue@dskad progress to
i ncreases _insulin secretion, decreases glucagon
a pel MhETeondiabgiicrsiue B4caded cel | mass and insulin gene
expression, inhibits acid secretion and gastric
30ertpe yarng digbeteh encdlitopaen didbates Geersersdiscapooticdnditisghat is

getk%ilg?%ﬁ %‘g]ﬁgdrﬁ at ) gaé)é 16 g%gti n pI‘OduCtlﬂI]l antd utlhzat@nFQ.f goucose that

resul @s thel fEilird o bllatn@dflﬂ ap@ﬁpﬂlﬁe blood sugdrue@sLindepeitie Mhe result of
|nsuI|notrop|c 9) peptlde refers to a peptide ,
thepse Hefseie 19 ﬁ glygese) ypfgsiedpo g hlsspergiwng@ nlive fregor forms

P BT A ORGP L e
gertvRly the résﬁlt@lf b ababduto defidemyrod isakiphtat @drnieicehs réguldenglucose
nol ecul e i din

utll:%lfogg. afa? &@f@'&%@%‘ghggﬂam ﬁéacawré]vo' gl gl BT EVER 5?6&6*6(1 levels of

insUBh 8RPLdrSiult from thd RELEY S (1RGQND $Espofi®hiFrSpriael to insulin. Most
conpound that binds to & receptor and triggers a

TypeHpbatstic lpntlfalts:ab linsulin resgroarit snd havel aorslative defidienty offinsahin, in

ndo enou and hor e for exa roduces
o RS PSR e R PPt P OgyS Fespona
to bRl NHO@ERIdHSMAD TG diabetics ard bBesk & Ofer Rk b@lisorders of
agoni st" refers to a conpound that binds to a receptor
glugaer hamepgesis inglysierimpaired glymﬁqé@letam%\ vdegl is am@abthéltage
1nt8%n a%e b&gggn er%na? nfu}éos%cr% (L) stgsm erl]&/ 3 Qetgsg Iaﬁ(? igestae%ls’otlt’lglncfigbetes
He &n ogenous resen I nven
metlétns, wesch fs%ﬁldob@m@bl@t@ﬂ&eﬁmpr@gnaﬁ@mﬁﬂﬂiﬂ@l Whaho pedvi@s history of
agonlsts 150f GPR119 using a cell-based screen. A
Ty hon ByrsHbd@8res.| i ne expressing GPRL19 under the

control of the CW pronoter was used and cAWP | evel s

wer éV hergcim meciatiodic siiedremel’ sefersitig Chlsﬁbnﬁ@lét@b@laﬁsahnpﬁ@ahtles
1nc{l Tt g abx Vbe@fgrmna %)?essi %1?{1]1(5: C?ZS&% % &RxgoFeeffI;le legrgrtécgeu fil%t%ggg %ypertensmn
andT&fﬁlpfcﬁﬁn@ n‘dhs‘s@ ﬁbﬁdﬂiﬁﬁtltﬁﬁ‘e khdwee bha@kocihteé &ith an increased risk of

exenatide, raise cAMP in cells. Since elevated
vascHloF ¥ ul ar cAVP levels in the beta cell increase

20i nsulin secretion in a glucose dependant manner (see

Bi olTbg kel aEst@mmlabO@)Sltytlhéeﬁn@s@m cmtnffeomnt@ﬁwwt gis@myference >

10 ?1%1 1}1 % 0, anggegsﬂa% tSS gf | n,gaesrre%aonmm% )}%ee trlrll(ijrl a%gotff ?f tﬁe national
chaddirol aﬁmhﬂm pxbgfam SRt p%ﬂ@(‘dnfdeﬁecﬁéﬁ@ le®8iBih@dh, @hd trB&ment of high
receptor for the novel oni sts of the present

bkpﬁ@éﬂkﬁ@wlﬁl%BﬂﬁﬁNQEPH%T ParedMD.i nventi on useful for

the diagnosis of, inter alia, diabetes and other
di sdhs ggldg]glgqs(fpla@@@qmstqf Tiyee él dalgtes, impaired glucose tolerance, and

gestational diabetes have been outlined by the American Diabetes Association (see, e.g.,
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25heal t h. The conpounds of the present invention
are represented by by Formula (I), (Il) or (Il1l) as

WG bawi0odsad ow. 2WWV - W2 R1- NVBRi - NRi - NB ' | Wb. VACT/US2009/047551
R-1\-1, Ar WV6-WE-A (R2),E-A(R2), (R2),DE
(I Y)Y (ren) V\D 2010/ 008739PCT/ US2009/ 047551 In

g Rt E3ntnikiss b1 {re dBRGebisnd s Tiseliah abiiabe e Vi Ry, Diaberes
Café, (%)\@IDCQ@S, rgvssd% t hat on!y zero, one, two, or
t hree of W, V\BgI and Wb is N. D5 and E are

Ibgg gﬁg %(}%m%%, et%gé) ﬁfet’ %afﬁ Q %&ﬁ%c&BPé&nﬁo%ﬂé 'tl?att %t'ﬂ%luﬁ{es Qecretion.
FoaerchmpiRBn mquho\sscaiadgdzgmtls o) ﬂldosmﬁlcaomonﬁ)csmd tha(c SHRdapes secretion
£ Oor -C(0) The subscript pis 0, 1, or 2. The

Oglﬁlél?:rlpt j is 0, 1, or 2. The subscript k is 0, 1 or

2 536 Sum” Fﬂm’o?f q?@%e&se@ﬁ@esgkwﬁ nob‘b@it%%ﬂ p91yuﬂa
po @%fa‘ I ng:iylyﬁa%ﬁt he %H:heltegl g’nC%%CQEt eir common-{_l%%yhg T

R17I'S selected’fr t he gr oup consi st
eXiUflplbl, ‘pOlyuiriedhdeghs th@passam liatgetvedurad &firine during a given period,

DS ERBRE PERRA R SRR VRN | By RSP i
Otheompvs dﬂdlélfe&ld E’ncl@deYb ganﬁjcr@as@d sits@epkidili® ‘T@@érﬁﬁ’n infections

het eroaryl group, wherein each of said cycloalk

(esgrco@lb' fuheﬂemd@&ﬂ@hylbc@célupfecml}ﬁl) @ﬂﬁﬁ@pa@’l@tm@édﬁ}hanced
Btl(? ?ﬁ(e&g}e boﬁlc?é n¥ths i}t uted with from1 to 4

uen pen sel ected fromthe group
con i ng. of hal o, sub
S e T degea%éﬂyéﬁ@ put 30k B35 g, e SVascular

coﬁgﬁéa;tloﬁﬁﬁtﬁf BaElascaleMork chlmwrovamm%ndnm those

-ORa, -NRaRb, -CORa, - RaRb, -SRa, S(0)Ra

comg(i@)i@mthat g@g@(l]@)rg@ﬂ)t ingmgll .bg(gglmylam@ge. dﬁms@mply:atlons

ned to ma-4-., 5- or. 6-penber ed .

inghsE % , Ao g AR B bbb R pade RGP EFIRG Ghace in

the%y@@nﬂeur@atﬁﬁ{ﬂéwmﬁlag@an@ &l ok proll dieducGa beldkyel @dtRage to the
-C(0)-, and - Ll 4-, wherein the aliphatic

nerygpy $3@W§1)o¢nd>qepaf0@aﬁm( wihay figeasgdye o blpedivemelilamage imthe

i P St bR S 4R PR Syl sShergP Rt from

largfablbocﬂ?zesSsl damiagpemﬂesretdomp&edtt&mts ercbhideoagt, herdgjvasqnlar disease and

t fH o hale, O Salkyl, GL 5sybst
pergﬂ?l}%% Sval%ﬁ’g‘ %%?Psﬁal 1ovaseis adlse S g If‘RBft bloggRyessels of
the fNBR :WRMS R@ di Iadﬁéje 330 alNHR, 4N
5 erzgﬁe 1 en the subscri'pt al;nl?%sggﬁaaand I%SZ is al Z@qiaor wman

Bebwthist, pp 206242l (MdGrawHéill WowRponkel9B8). Ladiovagstiao dabésy is

c lze to forma ri. Next I S se] ect
et St Tofnn B ity Peging (P FefTig o o high blood
pressure), coronary heart disease, stroke, and rheumatic heart disease. Peripheral vascular
disease refers to diseases of any of the blood vessels outside of the heart. It is often a

narrowing of the blood vessels that carry blood to leg and arm muscles.

The term “atherosclerosis” encompasses vascular diseases and conditions that are
recognized and understood by physicians practicing in the relevant fields of medicine.
Atherosclerotic cardiovascular disease, coronary heart disease (also known as coronary

artery disease or ischemic heart disease), cerebrovascular disease and peripheral vessel
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Cl 5substituted al kyl, C3_7cycloal kyl, -CORa, -CO2Ra,

- CONRaRb, -0ORa, -NRaRb, NRaCORb, -SORa Rb, -SO2Ra and
WO 302HPETBD. Next, each R4 is independrCit/U§2009/047551

selected fromthe group consisting of H halo,

C _bal kyl, Cl1_5substituted al kyl, C3_7cycl oal kyl,

. -CORa, .7 - Rb, .-0Ra, 30 -NRgRb, - NRaCORb,
discageail g%@ﬁbanﬁ%ﬁ?@éfﬁﬁg‘ﬁ&“@?s}ssaﬁgéﬁe@?@g‘%? FBHrpssed by
thcQE @R ABRRSIcRd I @ “bthefdsclomtikMiscaggnd Ci _ssubsti t ut ed

al kyl ; WD 2010/ 008739PCT/ US2009/ 047551 Tur ni ng

nex i r t he

or OEFSE éfeéﬁglarsltﬁlﬁﬁﬁrlgﬁdérﬁlc Fl?@r@ &) %ngéfr&é%%ie&tc@s‘gnfe 11
cmﬁmnﬁwsubsmbbuﬁ@@da@kyﬂ@mﬁs 7cyc|oalky| C2_10al kenyl

C2_10al kynyl, ON, NO2, -ORa, -NRaRb, - CORa, - OCPRa,

CO‘IIIRaRkiIm “miraCERe fer NRSatEORRIing, bl%a&(ﬁﬁaﬁmpres% enhancernent or
Fia S(0) 2Ra, -NRa$(0)Rb, -NRaS(0 Oﬁa&e
de}CTéOIM 4 GmolorephondiioReFar @@ml%ucoalpa s Cap grodfée Tynsi Il
ai d

dla'theéLQ Yfﬁ%@ﬁ&%ﬁ‘ﬁh% Qahdhn %8%9% nlgffaﬁéest%gg hZ?&rQIy@EmFa

eterocyc groups, said aryl gr oups

subdtr P&@lﬁ{"%@%‘fn%*eﬁ%iﬁ LR B a L ﬁgmq?ﬁfates tg ggmmon usage.

TOs@ossistdf mlgeefatﬂyaicfd mObéOulertéifﬁlddytb a g@ceﬁﬁl &irhcﬂ@dukyl TGs serve to
C3. 7 | oal kyl NRaRb,
stogscf acid %%ﬁhérﬁwsed NRH@@Y&B Cellﬁ%wg%prodmmwken up and

storeﬁ?ﬁadl §g991§g -S(0)2Ra, 10 - N\\BQ2Rb, and - SO2NRaRb,
optionally Ra and RD are conbined to forma 4-, 5-

%efﬂﬁg?ﬁglgs??tfb 06 T?? pre Watéﬂn%] h%ag qn%pﬁga%e%ackaged in special

mdlme\@ eaﬁpn&bykr&ﬁ&mt m@oﬁmwmi hie offed tpbctpnspSitddnig tiod plasma
hydr ogen, | kyl , G _iohal oal kyl, C340cyc| oal ky
le)@((g?l@& 9@[ %cumegltq@ath@(gﬁwa @tolqygmg9 t10n gp%pr deﬁ01ent removal.
t
TP 06N g Tpobul ARERARL 5, B s
furetigh.Cin thalckld of tha simﬂlh artatine, tdigaryl llpp)dﬁeﬂre pagkaptd mttsla(g‘e hpoprotem
each of saij, and Ri |s opti.an bsti t ed W t
copplme g SRR o e B BAF f e bhEr Ehignt.
the‘lfveiq '@ and %Testér@%&&are Qg{a Ea\lﬁﬁ%ﬂﬂele%sed' #fo I\Flaﬂgamqlch
S(0) 2R11, -S(0)2N(r) 2 PNFSCO) 2RIT, -
hpQQonemq_alled Naty]_l@gzojemny hpqpmt@m( OYND[Rj_],)those p@m&_ﬂmcnon 18 the

R11 R11
end QUGS CERARITHAIT s TG PR Hadh rie R B g oty Fyroued
enAEHtRGefo)'VIIDL Uasbdsithet vdddedindoakdivlp by the liver, bR @ansformed
conpounds of Fornula (I 11) or (III) prOV|ded

inte @ptenipdiate derisHy ﬂlneleromz B hd@éu 5 18 Apnycifhee ke pp by the liver,
or %%ltt%el} r??jc?(ilf’ &l %Sfm‘lﬁ gcg/ g%ﬁs‘f’t?r’%{)gro?&g qﬁhﬁgb [gL i I@gcg%aken up and
brdklaﬁ ldewﬁ bylthe Gesresrak takemeap &9 mmsnm@ﬁul High ddnat;zﬁpoprotem
k described herein are those conpound of i i
CHigh ipsgs@%e chedetEpinTm @cripharliisayes i r gFCet catipgreverse
Ch&gﬁggpggmggﬁless than 1200, nore preferably | ess than
about 100 still nore preferably I ess than about 800

and ' f e 0 ;

n g‘;f;lé Itéé‘hlo qigglﬁpeg{rﬁla Equl# %no%pl%g@ 8€\ﬁp&p?ot§38@ﬁ bl%gglplasma
1nc|11[d11&9g’lbﬁth depresseo dhdrentlcvaneleols WL BpMRbtciBFe. W) cleaudd Whels of LDL

WO 2010/ 008739PCT/ US2009/ 047551 I n anot her

an@ﬁbXHPﬂeﬁ?dd@Ke$§dg%ﬂééfg@nfron1the group consi sting

of - Xl - CORa, - CO2Ra, - CONRaRb, SQ2Ra, aryl,

het dhe#y “hys @nhmduemt’ ’elaclad% buirigineflBited gy the following:

het eroaryl .
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Turning next to D and E, preferred enbodi nents are

conpounds wherein Dis 5 -CH2- or -0-. Alternatively,
WE2018/008Z82- or -0-. Conpounds in which D is - QM2FUS2V09/E7551

is O0- are also preferred enbodi nents. Additionally,

conpounds in which Eis CH2- and Dis -0- are also

pre

For r ' e?’fzjnnjoa? ?—bénel&hy[(owqrynemw %F]aée 5?15%6 r(ger that causes a

deﬁﬂ&ﬁgﬂ ien feﬁzyrfe’ UPSlipa6d, @gdt ®ekaks 86Wh R ned1€dtPesC AMSITH fide
of phenyl, pyridyl Fyr|n1d|n yl, pyrazinyl,

defpsienayaean uguse (orachi igh of bugaaantitiescffheanyipoproteins in the blood;
substituted pyridyl, substltuted pyrim di nyl,
subgd)i t utFedzz'lpy rfa/pieWblestqusmat mté@tiw@w ¢ahamom gd:netia meborder caused
sub

wHRHEIRE b Bing dere alasrier 0T BuBiond i Ha TRt e it st ppg resuit in

maﬁ@né}l;[d?ﬂﬂ{gsLDL receptdt$ S{d6r Bderf36 0@ HRUNSL 8dccpREMUTAS bilidgs about
%ﬁbl) or (I1l) are independently selected fromthe
in

olilys Qi@ﬁﬁ@,nostqf hdploby thalldL Giceparsaypsultigg insheate] YL and total

nd 5-nmenbered 15 heteroaryl gr oup.
Chﬁﬁég%leQSHﬁ%F ﬁPg" the R6 group is independently

S acrde nﬁlt@gﬂﬂﬁ@%' fan s e By Ll foprotein-ype
hypérl 11)1651%@1 ik Brh g atadl disdMdrivitteed pRieh BZ@l YheiPdrebcbdl fikdk&ree

pyrrolyl. I n anot her enbodi nent, provided is a
relgforep samal vehiepeiimesy mrifesy higheholesisrad endrbighveglyygideyw Levels of

and E ndependently -CH2- or -0-;
EH%?%F¥Q¥3 lm?gﬁk 8&93‘%y§%b?3§§ consisting of phenyl

P71 G5 ny e Bt Vs By Bfng gposoml

donnﬁﬁvgeneay bbiththaliQy mhmd@ferayis,cangéaw aWhgle ﬁwlé&ﬁiélnwhmon that
triazinyl, substituted P enyl substlt&%ed pyr i
(8)

dyl
prosiubestd qubsteitiony of giu@nmw rstgl;tsm@,twhleld cqmyqaasy regihiced affinity of LDL

pa%lﬁ%% v\ﬁl?{tetlr{% IE%L%{%%PQEIZ I(P%ns (]‘}]Bgtt u?é%{l E:a}iltrsee Hgg‘ﬁ lasrnarﬁ/IBL and total

chéledepenrdent | y substituted Mﬁth one or two R6 groups.
In some aspects, R6 25is selected fromthe group
congs)st i Wm@f@al%ﬁ@ét@ rofdifomia %l@ rfdiRd tdNad Tﬁk@ﬂl
tetrazolyl, N [link eJytrlazo l'yl, and N-1inked

Hyp mlmalmlteymemlm Biankachmypen megﬁtedain@rwlrmﬂ(tm 1pymcrd@tay¢ to severe

Pr.e tion unds, of the. lnvention
clelBBancatEy R pat TRALD! RhobTnahedi Bl siBpiria fupetion
HEHJ&Nmb@ﬁngﬁaM@M&mﬁﬁﬂmhlar to one skilled in the art of

organi c chem stry synthesis. The synthetic route of 30

conpeuNdg gl ids I?@/p@fﬂelg);y%rldle%f@ Nt b Qamhﬁ)nrlﬁltlerltédr&fs@r‘a& & which the
t he methods outlined herein or as provided in the

corEx:a‘m@tl@@f plasdia ¥ ddblis clovgsedintlsis narycausemiildgo rnoderately elevated TG
| at f 08739PCT/ USZO
e gBtet vEl7 rnlﬂt"%&ﬁr%‘?evg@% SRS BB S L kgl sma HDL

lev@lsoups and may require appropriate use of protecting
groups. Purification, if necessary, can be

acc QI fa@thl%cfopﬂy&rlﬁlhérﬁﬁ i8@hd < BLIUTB n6f thREH W, tHR thNGwing: (1)

appropriate organi c sol vent system Al so, reverse
dlSpkaaS‘@k HRIL@s ouch esa istaay bf Tapd bdiabrigs, Egp@thaiym, Cushing’s
syn rorﬁg ql%llpto h%osidlgr?ldanb{%terqglg%yp%fs o}-lrre%%f gﬁﬂ}e; (2) drug risk factors, which
include, birth control pills; hormones, such as estrogen, and corticosteroids; certain
diuretics; and various B-blockers; (3) dietary risk factors include dietary fat intake per total

calories greater than 40%; saturated fat intake per total calories greater than 10%;
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In accordance with the present invention nethods of

treating a disease or condition selected fromthe
w@e@opossansi sting of Type | diabetes, Type || BUHDE100%5047551

and netabolic syndronme are provided. The net hod

conprises adm nistering to a subject in need of such

t t ffecti t of . d. of ' t
o SEBE 2R e PP S s
Ob&@%?ing intracellular levels of cyclic AMP (CAMP) in a
ce

expressing GPR119 are provided. The nethod
COMPhE $&ms CERAQET Bl @ob%ﬁyr’]’ rERRL 108X Rb i RIkR fi

compound of the Inventi Cyclic AWP evels are )
Orgatiztion neBodyy Mabelndet ] digsaten sea 378 kdim” Foxranpl end 27.3 kg/m
sectio erein. . : | B0 enbodi , the :
fordgqner PEV Sk ekaigl (epiiaht (@ n” SReSPeatho i Yarghy of medica
conditi®is i88Lding HROEted aRChvb SR ilemBN OURkiesisiandla leRdeGidkTactor for
cell, an L cell or a cell. Another ‘aspect of the

thej deyelepinont ook dediabetersts o @ sofBastettrinanct Rglpideuph Rev. (1989)
1 A904EE LN A8, TP, PRt Gubat . fyeRas The

od’ conprisés "a ni'stering a ective a

ac und, of the invention to the mal.. I n,response

Lo AURTSIMSERRITFn TS0 eiishiten B @ Euiye 4t Shadenng System of
vertdbyhtbd, Indl$diRg BRRERAs. b¥hd liicRaS fect®éd Both BigestR@i ce@ymes and

Exanpl e 2 20 provi des detail ed nethods by which a

horpgrich serhaastingidin, GAR-Inand<@iPeasiwdldsi atherdormenasn i n
| aboratory animals in response to adm nistration of a
confibemtmdfislethier ‘sleenf Largerhans” refdratoaendbbréne adlp et the pancreas
he i nventio r.ovi des met hod of stifulating insulin
thel g5, G504 PRI o Ol B A8 AR GRERO e
met hod conprises adm nistering an effective anmount of
a cORpHIRd st qeﬁerfffﬁvé%t:?l@rfow in{Be igtrhl-angeghang &g prceete
. Al j 25conmpound to the subject,
Hm%ﬁggggﬁﬂ?g&gg%?g?gg£Pﬁ?o the bl ood stream by the beta
cel LI‘%e .te%noleg%c le.cgff’afg?érg %(?ce[ﬂrs Qe gg %etg%gﬁggfes %t th thlood stream.
determning rnsulin secretion’in Pat s, PuTthe?
Ends@fetcedd arkHeur dweiotis gandy i ctgsn ysteaistodthabody including the
stinmul ati.ng gl ucosedepependent insulin secretion in a
PangggAtalntestineSpaid ptBeN RS- human. The met hod conpri ses
adm ni stering an effective anount of a conpound of the
i nvahe tawm ‘tlocaFecivesragut entoranc Gladimit pradueailenl .t o t he
subject, insulin is secreted into the bl ood stream by
t he Thetamc' ¥ tdl”imfeas to\ybt 204001100 83 BIREHredBROOHP 047551
gl ucose-dependent manner. Bi ol ogi cal Exanple 3
pr ohd esmitéhdrois’ refead toshgraup behdrhoads Ghtinosesds dvatin Bgeretion in
effects of. the conmpounds of th? igvention. I n anot her
respRS d? ?ﬁ%lm hrelneriBhincgniefiehil ¢84 (Het hods of 1 oweri ng
bl ood gl ucose in a mammal, preferably a human. The
met A8 feenpriubia’s rdensitn k selbpenrichnmeeieibat iggulates giygnse
rne?gboﬁsrﬁ.o TREHA %i Qlfs td nlsullir?%/e%%étblg% lit%uflg genqgmle]tl%iﬂa mediates
response to adm ni stration of a conpound to the
glueody gtdke. Dhadid ighicdas echtelsgled dibetek ane magh be Thal taridaodype 11
further conprises steps to neasure bl ood gl ucose
diabgl¢e| s before and after administration of a conpound

of the invention. Blood glucose levels are easily
mead e &dmp\olftre poigueagambike peptidg” as/aperalde dognepsayanarily

. . ¢ '
prgsgglﬁ%f l%gt 2?11% e(\ftf-“aisin&%%e% gﬁﬂﬁﬁ' 5eecr310919gec%al§gsoflﬁcagrog I%cre‘uon,

| '60d "or "u
increases beta cell mass and insulin gene expression, inhibits acid secretion and gastric

emptying in the stomach, and decreases food intake by increasing satiety.
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10 Bl ood gl ucose can al so be neasured by commercially
avai |l abl e gluconeters that do not require bl ood or

waiei1ne0ssanpl es. Bi ol ogi cal Exanples 2 and 5 prpwi/tig2009/047551
met hods that teach how to neasure inprovenents in
diabetes paramat ers, including blood glucose

th t of the, t )
ot RBa PGP DEtwE Rl el bt ek PP grahfiapfhotropic

polyPeRfel’ k&bils a6 a PepitiBBHdI MmN piFah %rﬁﬁ’eﬂ‘ﬂ? b§ ®Scells. GIP stimulates
adnrnrsterln% an effective 15 anmount o conpound of

insphe s¢onctiomt iR alse hah signireant cffocts andgpd ﬁ@éabpbsm
adm ni stration of a conmpound to the subject,
gl udagtamml icléé/lbeqm fogrelid ANHRY cgl“uy@tce}ddecgsewdetanhosphate” refers to

on e e S Ge BRI REar i5ed B Bragh e BRicalapfsesy ncluding lucose

and®lipMdirl@sbdlghi | ed met hods by mhlch a skilled artisan

can neasure incretin production in |aboratory animals

in iiStr

| nvonron gD Pl an oo ARG ol ggers
resphigseeo mcelllrnda agbnltstrmnrmceﬁerctffemmfelntendmgemhd ligand, slborenone for

be us i,n .C nblnatlon Wi ot he

xRPap it RS e Hithy OBl pdafhdifuged b he endogenous
lighgl.ection of additional agents will, in |large part,

depend on the desired target therapy (see, e.g

Tur 0]

e e R sﬁtﬁ%ufﬁt%%%%t%é%&ﬁrf and triggers

a pmﬁt mspamsR,m atelbl A pagdd agqnldl)lpahtett:essoﬂkﬁev ipextml pHyB®I9gical response
fﬁ% g A nunber of studies have investigated
0 @n@€ﬁ@?r§gfﬁﬁ conblnatlon therapies wth oraI agents

(see l.er din. Endocrino

(199 bf p@&@@ti@@ﬂt@ﬂ d@ﬁrets é@nkthegié%sﬁrw% ﬁ%@?‘i“t}’éis @raé Beftag ggonists

o G TR HEER By AR TR SRR B B v
corivii] alf diei GMN lﬁbhloEﬂ wa hlbab@nd-cA\MH levBtsokere nmaasyre®in the cells using a
30Loui s, .. Chi ass al ., n nt ern.
ho%gcnc(bli%‘@g}j: rclsg ch é%to%%enc%ﬁﬁyf %th aePargltFAnl Cléb Cﬁﬁ h-pﬁ apa control,
1nc§éa§&7 JANP: lé@c'l@@oulggé‘ hfcﬁsd?cd 81d &mpouVR iddntidhat( AROSenatide,

443-451; and |wanpoto WO
ralieoqﬁw/lﬁos 286PCSINesSI006/d04TsS il caMPaleyels Di tiodeta codncrease
. 996) ,13:.365-370; .Kw terovich
in1B S B9 4 1508 4 ROt Mo FRATRR e prosen
1nv@hﬁ&ﬁis@1§cfﬁpﬂ)hﬂ et ﬂr@ﬂn@rﬂnfbmet Wlik Bypel IMpiaBstedartloth i€iscases
addi tion of a second agent to the therapeutic reginen.

assopigtsidrvath raer ehseapscangiel utieditiggatynthstislat speeifisfexpyession of the
rec%beag b tﬂé‘rg&\gﬁggo%é@%hg g%@%ﬁa x%pl#% glist& ?}{ebk% p%Fprss%ﬂf, A Btion
use(fhl) for (Held)rag(mbmé bf, Iz;)teﬁmlﬁa Qivbes an®d btheadidédseoasadeiaed with beta cell
ents, as well as adm nistration of a conmpound of
heﬁ rmula (1), (1) or (111) and each active agent in
its own separate pharmaceuti cal dosage fornul ati
For Tag sprppeunds of Hiesenstt iF crtions eeprasyuteq by py & prr{urlrl ., (D) or

nhi bitor can be adm nistered to the hunman
(H@Eg ‘%?ﬁggéther in a single oral dosage conposrtlon

such as abl et or capsul e, or each agent 10,
¥ in separa te or. e fo ati (i)
Rmte dos?1 are Bseg{% s
gund ot Bormul a (I (IIWSdr (IﬁTﬁrand o e or
Rtm nal act¥¥¢ agent®)can be adni ni steref
essent ally the sane tine (). e. concurrently) %} at
separately staggered tines (i.e., sequentially).
Conbi nation therapy is understood to include all these
regi mens. 15An exanpl e of codbination therapy can be
seen in nodul ating (preventing the onset of the
synptons or conplications associated with di abetes or
treating, preventing or reducing or the risk of
developlng dlabetes and |ts related synpt ons,

o - . o Y
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i nhibitors (such as vildagliptin and sitagliptin);
gl ucagonli ke peptide-1 ("G.P-1") receptor agonists
W@ 2u10/008139 exanati de) (or GLP-1 mnetics); PPARPQHIEM09/047551
agoni sts or partial agonists; dual PPAR al pha, PPAR
gamma agoni sts or partial agonists; dual PPAR delta,

zgéﬁf E?Ignr{ﬁ?— a(g)a:&ltlSt S @gb Wg t%gz, 1\7%35 n%it\%s al% depen&ntly selected

froftefhy dF apRioasighssfar RN end A §@>v[d%ﬁelﬁart %y&r@%nm &f three of W1,

its conjugated sul phate ester,
Wants §¥ 4ra6cs tsiN-oPd gnd Ewnﬁmné@ttkvr@lec@dg“rqm i gegeconsisting of
5s ( h _as acaghose gl.i sa
o oL (R ofe SESSRSR e Subha byt oneorD or

is {@Hnd;pam JdEO)acﬂte@hEsealm ples 0,t10bBa2. amhaalbs@hpt@wm deor 2. The
gl i.cl azi de, nase gl i mepiride, andegj|p|2|deb
Sutﬁﬁlamli 150 éleor( Eheruhearint main A bol- 8 O heARiriatt thdPrrasrabered aryl

or AL ﬁro ghast defliy Lw@nﬁl@m&mgy SRt ?“’%Pnsm n (or

repag |qu done and nateg |m

| ns%u ng n?” i gs )R i self%cq%{) f}?mgﬁ%ﬁ%o%{) cgll?stéﬁ 24 "N ﬁ %1 cE%alkyl

gastric ory pep

C asubtintte@slkyh €5 ,34010204/0/ OQIRARCT, WO, oﬁmaact ive
pagent s discusseq bel ow for treating obesity
-Xhaﬁle i MR R atKRosct dp dnanbiey B@teli%y%logrp%p, aryl and a 5-to

10_2%{1 2 e%ﬁsheteroargl Ffr%ggt \pﬁgreﬁ)%%mt’{)ﬁsa% c eSI t%%u% %t@@%?ﬁ% group,

e seen ting obesity or
arylligsoupchad ﬁﬁtemyl%rdm}i‘ ] epnmrmymnuamtméd fothrfedma 1 (td # sustitgents

(1) t d t
lndﬁp?wenmeﬁ%%t%ﬂﬁgp theH) PRGN BiionE  1Beht er ani ne:
dds%ﬁfﬂt@d PRLOE, 7é§lé¥daﬂ8@|cz Jarddyy rC%%anl@ynyl aryl heteroaryl, -CN,

exf enf | uram ne; WP hent’i’ram ne, “3-3 ad renocept or
-N&gzihRst-NBgéﬁNﬁ Rer@br-&lﬁ neYR @as{GQR nt@91R" nzﬂOlNRri%ls eSR’,

SRSt QER A TPIR gt SUERNR 0¥ BB’ A age combined o

fort 9, ‘396186 WheiRE Al af@RP Mc&teqffrd%@ eHeUraul donsistihg bf a bond,

or (III can be effectively used in conbination with

Cradkylena |Gp16ékertyé¢maﬁz sidisaylene, -@BO)-J_@I!Ld ﬁ(%@ﬁu)@n- wherein the
$ ts) nj st
ali ! ttlg %rgﬂ}ozé %g Sg(o ﬁgesqp?%n%l L}Iaﬁu%%%x%d avillthh %1 %s%t%f;ec{ea fiom the
groug@ohsistingast hpay, U gdlk Agonisabsitutdd alkszHﬂR dghloalkyPPAR
gamma agoni sts or partial agonists; pan PPAR agonists

or pack Rals ingpRh&ndl sa%%@mai e @rolip RRLISHMSSAY Halo, C,salkyl,
chol ecyt oki ni n; bonbesin; anylin; histamne H3

C sabsipuisdaikybdpanydealky, r@%pt@@sR rEDBIROR Y+ @R, -NR'R”,

-Nﬁt(;f(gi# ﬁgban% ) 1%60[@8 na‘}lrl'g g?lzlﬁgq% y(lf'] \I)vgerrgl%l v%ﬁ?néggﬂ)lbas%}l&rm is 2 and

R’ Si alkyl @@@Edﬁﬁ[te@%lﬁﬁp te b REarghbat tanoftenlpyydias tdform a ring.
seen in nodul ating hyperllplden1a (e.g. treating

hy peyek i, R el @ tNGorh ke g@ &&le@lﬁ tHc:ﬁalbOd%h@ @n@ei n
t he conpounds of Fornula(&ﬁ% é N%ORI) can

C1 efubsigtiod ellyl. (sedydloalkdntliGRL i-oR 2B, tGHO ,eQBrspI\@ R,

£ ns ugh orVv t fluvastatin,
;Nﬁ(agsta &ﬁ’ﬁ' gaéstép‘ﬁéz sinvastatin), 20CETP
i nhi_pi tor such, a orcetra chol estero
abs DRPE R Mnlﬁﬂm%?&e LSO Bl e S50y Spiregtshdelo
s CRAR, FAPNR IS a

1%g$?|a?§gg%g?§?gm§géggggg%g%g1pha gg%I&deltaRggoA?gts

-NRiR pa¥RiGOR? ag%(ﬁRsR ’s:SQuRIIan®FIRNR BRa, PPAR ganmm
agoni sts or partial agonists; dual PPAR delta, PPAR
ganmia isgbmtesitfsoro thapaptp ednsagogios Hs € pdloyl RPRAR agabstistted alkyl;
or partial agonists; fenofibric acid derivatives (such
as genflbrozil, 25clofibrate, fenofibrate, and
bezafibrate); bile acid-bindBAg resins (such as
col esti pol or cholestyramne); nicotinic acid,
probucol ; betacarotene; vitamn E, or vitanmin C. A
further exanple of conbination therapy can be seen in
nodul ati ng at heroscl erosi s, mhereln a conpound of

I 1
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anti hyperchol esterol em ¢ agent, such as a chol esterol
Whrasper7Besi s i nhi bitor, e.g., an hydroxymet hyPQl/uszny047551

(HM5) CoA reductase inhibitor (also referred to as

statins, such as lovastatin, sinmvastatin, pravastatin,

fluyast.atin,  ape 2010/008 0 47551
at o\rl[ﬁﬁ‘é’?%&l?’ﬁ}o R r?aﬁvﬁ& }l\d%’ﬁﬂ‘gﬁiﬂ]ﬁ% ée{ef%ﬁé gﬁof“o € goup consisting of
H muatmglkgp@p@aﬁﬁmts@ hIRLL O, qcy‘éloaﬂ(ﬁ @ﬁbeﬁﬂ&lﬁ XL ek aSe CN,
nhi bitor (also known as squal ene synthase inhibitor);

NQ\m %yl—NB\eﬂqzy@@R?\ Qﬁ’oRes@@NR RaACYR{EQRS-BIRIEORACAT)
h t
'N%:;@gﬁan R 15R sapsﬁ ’{Tﬁ(led)éof RIS Ig*gfﬁg\ng,(gg%&g_gdgm R®,

a 4c ktD'V—@r&‘Inﬂfe@éd lﬁﬁﬁé:romﬂyl @foup) hhfybaﬂicbii 5- ®U®bmb@bered heteroaryl group,
13-sitosteraol; a bile acid sequestrant anion exchan%
whegsdn eachof s#id hsteraryrly gipramisaig, ard gnd deteprsrylgroups are op lonally
[
LR IRAE L") SRR Y EReRlenfly FRA0 HORGEC group consising
of bdlof axor, € elkyleC afhialoabdyt Csf;eyuddalloy] aEH, N@ad(@é‘nﬂﬂmﬁﬂbz@QR

ot s e AN dRCe RO B AR SRbrEorsA Cns s

4NR§%D§@'&%L$EERRH?’5&?qﬁﬁh§9 RPONNR B S CYAMREARA G £, 5- or 6-
vitamn B3 (al so known as nlcotlnlc 10acid and

membmoddrarg. de) ; anti - oxidant vitamins, such as vitamin C
and E and beta carotene; a | 3- blocker an angi otensin
Il anthegompstndsarf Fangulat(la)n(sll)mr((Hr)y&rcth?gmémfymdependently

S LA S T T
cg_gp%?abaﬁlél REteRREILRIC, %ﬁ&h?lt €% ho?g%l;_ylp%ﬁ s@bft@ed E’ﬂ%% to 6-

ta agonists of partial”ag " dual PPAR al
meRPRRddwtarearsly d nicst-meorbeparsubstitutad batcstasyl, dmhkymmwm&yland

de %@@Eﬁ%{c a%nﬁl%a%é]&{%?%né asék%?ii‘ 21:,1 golpgo%q?&tsgf)% tu®§ With from

1 t6'9 M@ §Hﬂedté&hﬂr&httl% grofp' 6bhsasink iob haIBO{?JﬁU‘ L@COR! Or
ant agoni sts (i . gl ycoprotein l'Ib/111a fibrin

OFHIBRRAD. SR 56RIL: SOk, &QDaN(R A R RR e .,
FQr; Iy b
R MO QIR T BoA s, L OIR R INK I OI AN R0z, NR™,

an@ AR tS(OMA(RAG i eciagest R" fsQﬁd@&@dEﬁH? hyérogenrdi & sabstidlited

a compound of Forrmula (1), (Il) or (Ill) with an HMG
CipdkdA reduct ase i nhibitor (e.g., atorvastatin,

fluvastatin, |ovastatin, “Elavastatln and S|nvastat|n)

and The gempeunds of Fowertp HodD ef (o praMi¢ed(heysin plspjnahpde any
phér%{_aﬁ%utlcﬁfé}g acc&at@"g/ﬁ Socﬁ%ﬁ?l%gt%ck S?e%ll grtrl]e:r\sk/) I%Itl aé ea}ggf %fe cgrnpounds as
wetlaRRaY dtapicalonibdled 1§dn)ers (HetgofOln gdnletal, thordpamds useful in the

t herapeutically effective anpunt of one or nore active

megpdhdgscibpabereth a¢ Hipse FRMpUd P! thsnioraulashoys wharpin the molecular
Wegyt b%‘%@% B{nﬁde l&s n1t2()0 %B}e}?%ra@?‘ﬁgsaﬂhﬁﬁ Mo 9 8@6 still more

antlhyp rc estero emc a
pradrablgdtsitiodn dbioos§0i dnesstil marh lpbaferabl,y fraam aboa 2P0 & ataout 600.
HMG- CoA reduct ase inhibitor; an HM& CoA synt hase
I nhilbbiOEmbaliSamatvensf WRoW,L AWs.ewi, nid Wi 8N, Brandther embodiment,
squal ene synthetase inhibitor (also known as squal ene
0n%9ﬂ?ha§@,V%h%%ﬁ@éﬁysmﬁﬁ 30acyl - coenzyme A chol estero
acyl transferase inhibitor; probucol; nicotinic acid
and the salts thereof; CETP inhibitors such as
torcetrapi b; a chol esterol absorption inhibitor such
as ezetim be; PPAR al pha agonists or partial agonists;
PPAR del ta agonists or partial agonists; WO
2010/ 008739PCT/ US2009/ 047551 dual PPAR al pha, PPAR
del ta agoni sts or partial agdhists; dual PPAR al pha,
PPAR gamma agoni sts or partial agonists; dual PPAR
del ta, PPAR ganma agoni sts or partial agonists; pan
PPAR agoni sts or partial agonists;niacinamde; a
cholesterol absor ption i nhibitor; a b|Ie aC|d

g, e e T e T
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5 genfibrozil; vitamn B6 and the pharnmaceutically
acceptable salts thereof; vitamn Bl12; an anti-oxi dant
WO 2181008739 a 13- bl ocker; an angi otensin |1 ant aROniUS1009/047551
an angi otensin converting enzyne inhibitor; a platel et
aggregation inhibitor; a fibrinogen receptor
antagoni st; aspirin ent i -3 adrenergic
oo oo sathoBiriert P St 6 ol R eeilp AL e
of 3X'9t OROS XIS, R NN'DE ORISR, SOIRY, aky] ShitérDa§e GUBSRS 0@ ES and
and insulin can be used together for the preparation
subsgbftedahqieraayhceut i cal conposition useful for the
above-descri bed treatnents. An addi ti onal
ex aﬁphen@ﬁem ¢ooDi andth, prefeinet @tplyodilanntb ercserpounds wherein Dis

@ g%lr O " %neﬁt{avg Pyr’ E e\ égld EE? 03‘50%1&9&&&61 lfn::‘glgf% ﬁh‘iz and E is

—Odb &0l @8p 8 ferrcWRAILBHIMINRE ARITBOIANY Scopipduaddial vhith E,ls (1)
or (I1l') can be effectively used in conbination wth,

—CHor angdanpt@; are o peefewred ergbodimenisscussed above for
nmodul ating or treating 15di abetes, obesity,
hy pé&bt thpicdeppendsaf errosle (Br @Bics (I1Bnul ae grdred of embodiments, Ar is
ns and

sl iy S erou Toris o PR SEHB by REHE P B el idazinyl.

tna&iny‘l habfitgse Bheﬂy‘ﬂ \/sﬁﬂitiu@t@d Wﬁdﬁes@)gﬁfﬂuwdﬁi ihRdink N substituted
mbi nati on w th hal of eni C aC|d an ester of hal of eni c

pymmdl swhstisiried preidaginglieng sdfstinkedbirieningl. a¥hen Apisefubstitbieg aryl, the
i t.h . .
My354%%g%%?%PB%R%H§%9y?%”??f?Fﬁ%r8§%Pﬁ§lphenoxy) acetic

ggir ?F%%F%‘jﬁ&gﬁ%l a hoet P%(:I}) gﬁi&r Na%ééqc%a%%deaﬁy selected from the

grau@%htlﬁglgaoﬂmml salk{l, @IHaldalldyRr-SBRA wswaRbténd 5-membered
adm ni stering a conpound of Fornula (I), 1) or (I11)

hetgrodrd gorp4 Bvshinksire preferfie t@ﬂﬁégmmwbnd@m QﬂﬁQfS@IueCtﬁ@h from the

th t t
erpeaBy R NG U e SO Pl ﬁ%t%tezrs%&fbf R Bpegyriazoty.
N-[iftdds tradaziy® ms-1igRed Pihzol R hd N-(iake S rodd
nmet hyl pyri di ne) (Roche), NVP DPP728 (hbvartls)
PSNG3 Qo thBF QabetiMBat 5B 133288s 4 baRpARMAIIR IR 8906 dbrd®b of W,
( Pr obi odrug), G5K82 93C (Denagliptin) (d axo
WS+ N ame)Vs iSYRD324d H b aigieppndem)ly (AHkada®;; ANNs gdodted from the

N%\é%%{N?tr di Sik&lé AL;gyé‘Bf f (TB%W -§ ém&gpé'ﬂgﬁfﬁ yl, and%lazmyl R; is

selbaéu ﬂbtncme gr prrteﬁulm@rm‘wem g1, plysasdihor pyﬂaemyl pyridazinyl,

treat nent of e Il diabetes, D abetes Vasc.
trigeny], spbejguted pheyl,ﬁeegtltutsé Pyadyr »“rUé’étltDW@YFlﬁHﬂlﬂwt ét@tlatted

RSB B M 2L RO AR AL

sulatient&d, tAagt, 1n|dbpefmdam’tt$l subktitagdivath ene or\o R® groups. In some aspects, R
?10/008739PCT/U82009/04 51 The conEgund of .Fornmul a
is sefopted frqry ﬂtﬁ‘«grwn fgnsisHae PPPUOTP ity 18P )kt %H‘iﬂ?ﬁdéttéa@éb’l N-

hnk&i ﬁa%dl?s £ HOSAQE 1ﬁ{dak5‘lr3]z§ %Pﬁﬁl@édﬁaﬂ&%%g %ﬁd :‘@9{] gyl

dosage adm ni stered ohce a da tlp e ti

day p Wen s OmBONDd, ok FaLamha (1), (1D or (I11)

and r are”a ered is separate

St dF prabeme 8F BGRg SR mvenmmsrq bR LR R & RuBEE s
farfifliaF@rdRdIsRilleH )n thelat) of@igdnid dhenAftel HRBAsis NThBkhctkaBute of

be dosed at the same tine, within several m nutes, or

coeewaﬂaﬂeﬂlewese@t}ngenﬂep isvagt Liitashia leethad&:@rtb@ﬁﬁrtwr@fl or as
|
proaiose h?he(]lj)%ﬁ‘;]néa(les )In&ﬁe rrfoéro)rltlllpﬁo gdspgta réqgul ratn]?#(; laCn%lﬁ otf'?he

for the renalnder of the day. Alternatively, in the
norning, 10 a conpound of F8Pmula (1), (11) or (I11)
and a DPP4 inhibitor is dosed followed wth a second
dose of a conpound of Formula (1), (I1) or (II1)
and/or a DPP4 inhibitor in the evening or after a
meal .
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It can be necessary to adm nister dosages of the
conpound of Formula (1), (I1) or (Il1) and/or DPP4

WO pi10/00878¢ once a day or nore than once a day, POF/US2009/047551
before or after a neal, as 15will be apparent to those
skilled in the art. Further it is noted that the

a)4# ni ci an, or treatl an.w know how and
gl RGeS

Qsdp Lrier i ae“PPﬁ‘ﬁ‘lo ugFtie ﬁ‘ionlﬁf &N 1Y Ly ﬁppmpmte

usE€SMirbiRetin dgjgto%si derfﬂéhHéﬂj e ccBRhiye Bin BL£ROMPRshed on a sillda gel
one enbodi nent, when the conpound of the present

columpeatieted withrile anpeommRRiongaRic b vent saptemaditbmiretasseathaphHELC or
[ npound of Forrmula (1), (Il) or
rec?)( ﬂqglzatgﬁ%%%%ﬁﬁ‘%% itor are fornmulated into a

S|n e pill, si S|ngle capsul e. Wen
t he LeGBuinl G Befrii e TrImrt 1) of (111 and oPPa
|nh|b|tor are admi nistered in sep t e. dosages,
%mard&rwq:wﬁﬁfreaprﬁe}ﬁ m(VFlPt}OHd?lef@Pq? 9f tre@t%ﬁ Hdﬁ%lse@a condition
o
Sehb&@ fiiihe proyb RBh ko T30S Y LRG0 TR IR fiHghl Bolic
syrtdnieme eregoovided f Tiomathbd c()ﬂn))rlse(s Iatiymmsteﬁmg lo) a subgecDR%ed of such

i nhi |tof re adn1n|stered i % arate osages, the
reBIBbih Vg AMQURL RS & FoMpRUAd} '@8 FATEPR f i r st

and the DPP4 inhibjtor can be adni |stered next,

f ol Flbnnﬁ T RARRChi ﬁ%étﬂ'il%sné RGPS (THERC G¥els of cyelf MR (CAMP) in a

cel e%})r%s(s mﬁ%} lg a{ér% éla)vﬁ p Stﬂg?}%&fﬁ&’ corﬁoﬂ}ﬁgﬁgf %s%p@ Iﬁ' cglltﬂ@eft expresses
GPRivV B8 & onrnpaundtxef thalmventsine r(&atlin @ P lefwelsl anwictgrmmed by the
dmnistratio f the DPP4 |inhibitor. The tine between
HK$H£&5#¥@§ﬂ§dﬁF%ﬁ§@P» iSEHIORH 4% He second adn1n|strat|on
can_be 30 vanied |l ed practitioner. on
enb SHPREFRDOGIRENY &%é?t?” &wﬁﬁmrgﬁsgaﬂ’& 195 %Eﬂ?ﬁ%?@ﬁ%l C?J% an islet cell,
or %); gFt:glélel"[‘ d&ll 1)1t!est d;{all ):n cn&e l:él?ﬁ af'L Qﬂpg 'I{\}\%élp' tor), is

lately e secon
ggﬁ%ﬁ) gn %Z §§3Pgérf%n{§% %Q%tfoﬂégwé‘sdﬁn? h?)%i )o?gtllglﬂa&ﬁg insulin production

in 4 plaidl Oin)particdlaaaduhan. ahbd ﬁiﬁth’&lﬁfomﬁrﬁ&s maﬂfkrmg an effective
adminjstration s within 2 mnutes, m nut es,
amgiph pf @scompgupg pfthe énvegtioniathe axpmres! é@reﬁpw ésadr&mlstratwn of a

coll i @ 0 Sy oy B4 B U IR e

prdvodes slefadbd owthods bh whﬂohresstklldﬁdmms;amtdaaIrmaamre syt secretion in
| anot her . e odlnentﬁE{OV|des for he adn1n|§ﬁﬁat|on of
abareloEBURYS Foiesheds a&‘ﬂ(lflastfatcm aowmupsi JTBYENERbA
inhibitor in the nprning follomed by
admithrathegaprast dhe Bversiggaupddesa meitid |0£ Stem)ﬂatv(lg jnpuld secretion in

hi
i, BB DT e Lo By Sl Afeer an offectye amount
of al nompcniﬁﬁiejf thod 1nt/b1&10<n(1mﬂmmaimmaf Fraesnohse (oladmifiktrgtionrof a
and/ or . DPP4 i.nhi bi t or

co ‘e%ittg B hisCbanulif MSSHHAG GO BlopHaER b e cells.
Bl&lQQiEﬁ' H¥aR1d @?rd%ﬁets nHPRRR omeﬂerrﬁl%l@néﬂﬁl‘%%%ﬁbﬁ)ﬁﬁlats

pac age insert describing the use and attendant

enaf

obegT ﬁ”t_\?ﬁelﬁisBéér?%fg{e gv:ﬁngﬁng e(t‘rlégsc Q{g‘g."gét%‘g‘z‘;}% @EC e
dempndd@nmsu]am sbcagtionhhie b manaagenit pavtécul @ladtuathns }Zmptmmhqd cornprises

li,cations .and di sorders. Preferred co ds and
ad Y eriRERs e VS HBRWT 368 CPTBRENHRIrES VABERIES S RABY I After
adﬁﬁﬁﬁfahoﬁfto {hla'sﬁbjbavﬁlgﬁlﬁtpﬂ sBEEH HRS (HEbIBOS §tré%§n b PR beiells in
l'evel s of gl ucose in a subject by adm ni'stering

a conpound of Fornula (1), (1) or (I1l) and a DPP4

i nhibitor. The method conprises adm nistering an

ef fective amount of a conpoudl of the invention and

DPP4 inhibitor to the manmal . The met hod further

conprises steps to neasure blood glucose |evels before

and after adm nistration of a conpound of Formula (1),

20(||) or (III) and DPP4 |nh|b|tor Blood gl ucose
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commerci ally avail abl e gl ucose nonitoring devices that
nmeasure bl ood gl ucose from sanpl es of bl ood or urine,

wW@ro189087aught herein. Bl ood gl ucose can al so bRCT/US2009/047551
nmeasured by commrercially avail abl e gl uconeters that do
not require blood or urine sanples. Another aspect of

el S aredh o PR el Einie o Py bt oy the bood

gl OSEIBWRAN O E &S Htha cdhpourd b tHRrinkdnkibh. and a DPP4
i nhibitor. The nethod conprises adm ni stering an

ef f i
(i %Ergoﬁfgergpﬁg%ﬂfnﬁ t, d tgﬁwegldef Rl ﬁlb)zverlﬁ%wooﬁ glucose
nlﬁumnhmmj@bﬁpﬂﬂﬁebuSMEp§h¢mwﬁvdsum@nkw@ddmmm@mhgmneﬁédnw

vels before,a after. a ni stration of a conmpound ..
amgfeaeorround hfe hieto BRREE TRHTB: O Se Bods Fgiytion of
comP¥EdSto M ECsudpet, bYodiBASIHE vBY a¥elohwekddOWhe3RethdtS RilrihBr comprises

nmoni toring assays that measure insulin from sanples of

steps worcaspreylperegluense é@‘:yetsdqj:é(prp ahe p¢rrpadmiyigiration of a compound of the
1nV26(H) 001{ 019180 g FcoseL‘feveqOgleoeéalls7 uredfby numergltlshceorrn A elagy available
nven on provi I NCr easl ng

gldc@&éahﬁnlﬂfrlmg%ﬁﬁtbsk st mﬁasareslblbd)@ glucéye feshsathpleeof Blgodor urine.
npound of this invention and a DPP4 inhibitor. The
Blcpqdoglquﬁgara@Iéo by megsugghbiarammeneal lygw pidib ¢ Slpemetess that do not

mc@or m‘,HO%t ?Iu;rlﬂg 8%?91% fﬁ{o %\f:)eal a%gﬁ{@%l%gfalnn i %gérjﬂltgtohggi%that teach

howaoehsurd hepovemtite th diabdtéseparaoaprs) seldgigdpsod glucose monitoring.
measure blood incretin levels before and after
admiAmiogict adpeeibfahe mveRimPodded a methiod lodlsfimylatifid Incrddih production
(ren) and a DPP4 inhibitor. Blood incretin |evels are
in & penngal g gatiicalir Byumen] The shadromanises sdemntstsringgn effective
0
s Bl bEME MveREb e YRy A Bl @58 R hahistation of a
coﬂnpd)lgidyto elid adjctllghicapen-like pepsidbjl entl gh}Co&ﬂd&p@hd&tﬁ finsan@ropic

ound of, For nmu (1) or (L1l DPP4 :

polVRRR I DPIody$ %Lﬁaé s)éaﬁlpqmdeeénea%hﬁ %’& RFiP JFxample 4 provides
de@fif LREINYES W@«lﬂ% kil R dGRTRAYRE b o ﬁlcpé'tﬁslﬁG&uctlon in laboratory

i nvention and DPP4 inhibitor to the manmal he et hod
anifmaly ineespoosmpioiagdesnistraps df@ cosmeundcoftho udfetmmtgl ycerides

| evel s before and after adm ni stration of a conpound

of Eombinaiok|Therdph!) or (111) and DPP4 i nhibitor.

Bl ood triglyceride |evels are easily neasured 15 by

NUMR QT dGDEVE tied @rhpouadabf BB bes@Vine@soh Rall, ifBaMb iftances, be
bl ood tri cherlde ' evel s from sanpl es of bl ood.

uscal ipgprkEatianr pabiothr thasppeutinoemts erbrigabpdesdavaedefdiect opelection
of Llcgi"\ﬁ(gﬂaﬁl e%‘)ss\;/ﬁf f ﬁ% C}}ﬁlrtng C#eﬂ%i %n%ﬁ'@éle%ﬁ%:d Rt\{get t Ger%{ayl:ﬁgiﬁ e.g.,

r|n i nventi on®an

TutriehND et 4, Préfgle)mgtﬂwc(m%)rﬂltﬁe% athfinet St Bldbegs @are (1998) 21:160-
effective anmount %@4 npound of Forgyla %h%%and DPP%

178@nd HpFperzgR-chak Ffes Fadewet 173 4). A number of

stu%%?’ﬂﬁ'&éﬁ%%éig%& tﬁe%de‘i‘i@ﬁé %%om)ﬁ’igﬁloﬁ et gﬁés Qm{hecYI‘éi a°gents (see, e.g.,

ore an fter a nistration of onpoun
MdhdarRylaC(ih.) EndoktipoloMefdbl (1)999)1814 :1116}37314 Umhzldkag)dorn Biaspektive

DRSS v, SRS SESH ISP SOl ELb KR o )

Cuppsik h@éraﬁ;ﬁﬁ%%do@ﬁm&lbgﬁaﬁd]%%bﬁm WO Kl d@%os 'B?t EQQ?BGI)k Inc., St.
e

|ncreaS|ng i nsulin production 25i'n the isl cells of

LouissMi§) £¥%7)Hyhiagiai di @,talarﬁmg Tiateryo Mrou @987 1 HoP 2P 35; Coniff R, et al,

Cile 002 T P8 GG ah Mor Pk My DRI GR-451: and twamoro

conmpound of Formul a (I), (II) or (I11l) and DPP4
inhibitor to the mammal . The net hod further conprises
steps to neasure insulin prodliction in islet cells or
the beta cells of the pancreas
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before and after adm nistration of a conpound of

Formula (1), (Il) or (I11l) and a DPP4 30i nhi bitor. The
WO pE000813pr oducti on of islets and beta cells aPEI/EsR09/¢47551

measured by wel | -known assays, or as taught herein.

WO 2010/ 008739PCT/ US2009/ 047551 In yet another

. EEREDivtsick N STl Kb <Pur (501500

82QQK2(BUJ3 t719f. THeSe stadies indatcisk AatdrRi3ndditdintc@n be Tldéher improved
conpri ses adm ni stering an effective anpunt of
by éhecetmﬁmmngp cqngragantgo the therageudiepagimehi Siongrinationtthesapy includes
rt [ sur
l51r011& E;P ﬂgtqugnp%tegp%rl dgéjagg fé%ﬁatlo%etﬁg’tlclgﬁga}ﬂ}%% c%rn%ound

ha@ﬁ@ diéCg%nbﬂaEMfucmrb of EdSI(i‘mﬂzn cl) a(ﬂt) ef (189l mhdoisd d;rahmemdofnoaal active
conpound of Formul a

ag¢Nkhiah MeB s admiEnistyéign Pﬁa ﬁ?@a@im er?‘ O&flueaél)eﬂ@ Oér{HI)k?é‘tdé’aCh active
ag&f‘t‘ Eﬂg S 8‘{4 gﬁ%dté }Shaﬂiﬁﬁéé#,ﬁﬁglc%\én%%ﬁ bn{ﬂ'aﬁ&@oﬁé—?@iﬁlm O cBipound of

Fo(ﬂull)l (DrDlok (D) tahat LR iukibdor cunttieerdnetibiocts tofthd Ihenan subject
pr.esent .dnvention can be .i.ncor orategblnto a variet

tog&’fhef Br hingE PHHosea CRRAPEHARIPEN $55 2RIt PHEPSH B e(‘}cgagent can

be @&Hﬂrﬂét&%& & éeﬁ%ﬁraté\@ﬁﬁdd%ﬁgé fosMlBtibYs. WhEcGePRAES R formulations
Formula | can be fornmulated into pharmaceuti cal

areoxsn@osqo‘mmngd bf/F@tmdj)a dat({lpor (U hn@ptp:r Q}pnq)lataddltlonal active agents

ar eptabl e carriers or
carg B R R B B m 47 - kel St e Seplély
staf@dtbd SRkl (i,e |sb@u5n€ial<l>y) TR5EMEioh AhdTBpy 8 WEer8®od aPinglule all these
capsul es, pl||S, powders, granules, dragees, gels,
regmeRy i es, oi ntnments, solutions, suppositories,
i njections, inhalants and aerosols. 15 As such,
adniAmi ssamptd afirvoofbirtatien dompryund decean inemebiitengdpreiventing the onset
arlou cludin or |, buccal, rectal .
of {5 iRty O RGPS Saneared wif R o F i eehsriing or
re@@ﬁil/g% themisll@ffd@’s?élg‘@hg @f&%‘eﬂés §1t1c[ Al tePlled MRHROMS, fcon{ﬂlh@atlons and
conpound can be admnistered in a | ocal rather than

dlSQ;ﬁi@fSétherﬂmﬁhfeeomﬁ)wnés gepamudy (1 (B af dBdcanebeeftestively used in
comglna Rnf T exangaq? 19ar1111dets ?%ﬁ.%g'&%ﬁn gﬁmﬁ%ﬂlaz?eh edlonles (such as

mnils ere SO”E e comnpou ornmu
01g(11ta)zone( |p[dg11®<fzoﬁé |tﬂog11faa@ncb€nd ﬂfs{'gllﬂt@bﬁ@b mpbbtlm-@ﬁpﬂidase 4 ( ‘DPP4”)
Clplents | uents or carri Conpresse

mltﬂétﬂr@fsgch 6%Vl#déghﬁma@@dslt&gh@m)xglrlgag@fﬂl%f‘olpqmnﬁ%ﬂs( (384 1”) receptor
ag&tﬁ&é’ gﬂbﬁ N &B%de")‘%’ @Lﬁtlﬁﬁﬁﬁe‘m%) PPAﬁ §£§gp !é’r
Nt ramiscul ar or i NtTavenous rout e e conpounds can
agdﬁestadjmnhPBAEraQﬂlat PRAR ghamimmed dgpmsesrtd paﬁtral bgorfios; rdubbRRAR delta,
sust ai ned rel eas dosa ofgpggé%and the |ike.

AEEESUE AN 9GP IS I AT IR AEQige § Rialggonists:
M%éf)'leﬁﬁi%s?&o@ (QB@ refeRe R DAEAQR McbRUBAEH sAPRRE st DHEA-
t'hey can be used in conbination with other known

SOaprpogindsorticoids; TSEtiahibgofspeplcaidastsinhibitorsg suchras tibvgbose,

entio nd.in Rem ngton's .
mighigh @@9@\%@5 : slfodiy %aszw@@s @ﬁﬁmreﬁmg%s%&wde
acdtdR& i1 BLRERD LBbuREY, gllZFandgdgl}masWIEﬁbphﬁde and ghplzlde)
I ncor porated heréin by reference.’ Moreover,
praplingide (@ wyinghwtiofanateg bbths lfumanmougomﬂdeylmbemmr lssehn secretogogues
Langer I, en 1990) ,249: 15 whi ¢
(oS e s HErEPRe B¢ FirRriAos i i linclericy elucsgon
recePIoP Ot d NS HAsic inHisiebrh iR (C@[P’*)eorf@Mﬁﬁétiéé afd wdll & the
manner that is known to those of skill in the art,
i.e., by neans of conventional m xing, WO
2010/ 008739PCT/ US2009/ 047551
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di ssol ving, granul ating, dragee-nmaking, |evigating,
emul si fying, encapsul ating, entrapping or |yophilizing
wWpewomsesses. The fol l owi ng net hods and exci pi eneGI/HB09/047551
nmerely exenplary and are in no way limting. For
i njection, the compound of Fornula (1) and DPP4

sl S ok SR B SR b RGPRRDR, LR s i

mebaae Upnddsmponaqueous sol vent, such as vegetable or
other simlar oils, synthetic aliphatic acid
gly %%Bﬂfé? éxan?ﬂ@ 6f &ﬂglnﬁﬁﬁnﬁéra?ir b;ﬁh@é ée%n AbtrdRin obesny or obesity-
propyl ene gl and 1f desired, conventi onal

relatdd disprdess, siictrimthe sopbirds ¢ Feymuls (ﬁl)o(rﬂ) or ddbrras be effectively used

in SRR ER P VRIS Sy RPN p R R e Bk hoy FRspion:

maPn@sE @énﬂu@ééﬁﬁ%* &Qf@f@ﬁlﬁﬂmlﬁg FHRAFULALEB-3 RdrRARANS agonist agents;
solutions, preferably in physiologically conmpatib %

sibiotrimhers gzsstrohltasnalamasé 1n13ﬂvlltutS| (smch ﬂlm@ﬁat),Qnd@mmsoﬁ)them ragents
i.cal salin ans cosa

us RS Ry S e B Pl Gisp b P PR THE St eougds pf Bgrmula (),

(11} & (P8) &%&@feedv@y 8sddS8domBinkhién fzv‘i)th”ifélr @idrﬁ’ﬁle o‘éﬁﬁatbmmd 1 (“CB-
penetrants are general ly known in the art. For oral

1” agedniersantagonisty, (sudhers ¢ orpebands P&AR:@frltMganl(sts)or a@adiabmpenists; dual
can._be 15f ornul.at ed LB
PrCHP 27 MR 250 ) L SEREb e QPP s
agmétb okmm agamtstsepaamPAlslagdsmgabf atisl K0 f@’[s?nédi}gpeptide Y;
nguynds to be fornulated as tablets, pills ragees,

enté tinecholesinkeninrombesipophylin dn%ﬁamﬁwrréfﬂpmrﬁ dopamine' D,
rec%ﬂt%gsg ﬁgé:laglﬁgytg rs]%ﬁml?ﬂﬁg h%%&%K b?é/tgl?(g[ oplh?]’tlgtlégetraklgg ’f%cto galanin; and
gapaiaiagmiho botylie atidgatrd). Phar maceuti cal preparations for

oral use can be obtained by m xing the conpounds wth

a 28tifl ahbtcex@hipl et conthbdtion ahdrip dEantd sagn i heGMatingnd
m xture, and processing the m xture of granules, after

hypribipidgminfiewa BPaing wppil Rideaya and ityekitedsepmplisatignsyi wherein the

i
col Bt 3 BorrI 51§ 8L (T b B EFLEN Yo . for
ex@tigle os@ins @ichiak atorvastatia pflpiak@atin, loedskanﬂnoﬁmvmaem Euad $1ﬁw35tat1n)

f or exanp nal ze st ar wheat starch,
CF&%P&@W&&%&Sé?ra?tm@g%P%&l?sfﬁem@{hwmﬂgaé@gbﬁ% S%t%ﬁ?eﬂmbe)
PPAR! Alglll ms?s*r’ct} ftpa?f Xg&ﬁﬂy I PR Méltac ohfé{scb%?artﬁa‘?g dtidts; dual

car boxymet hyl cel lul o and/ or Vi nyl pyrrol i done.
PPAR alplsd, PBAR cl:h11$|agt>mgts at pm@ah@ms& daal APA Radlgbd, PPRAR pamma

as the cross-1inked LyVvi nyl rol i done, . agar, .0 o
sy i il 4opi Sati PPAR SR PR i slisfivh” porcial agonists; pan
PPAIRGA SR8 or?’aﬁgﬁ Bodifdét TS tBriRra0M dedatdsisuHiat 3Bheibrozil,

coat | ngs. hi's pur pose, concentrate sugar

clogibrate.iferedibeate, dnd b@seé“@ratv\h bi# a@éﬂvn@sbtlg aab (spchen t:@lpﬁlpol or
ch(g yr%rrrl?ﬁ?eg)el%lﬁétangg %mg %I\él:lcrylbﬁ &for %t rnl:%lt \Iélna%lﬁ?ln d%lg W eln C

Iac r solutl ui tabl e organi c sol vents or

o GeliftEs SUTRBLOr oL LS e BaRC B Hded
athteﬁ)sM@foggl%@Q&7§éﬂon%uH§%@ e8P PHI(1h e (B &irSinffered in

dragee coatings for identification or to characterize
comibinpieerewith ooabi matd erthe tilloadng gative @g@tm neh gdhgperlipidemic agent;

utical pre ions th
a pﬁlﬁg}lar%ﬁf 6a1§1tz|1gfa,g$nt psu h erﬁ% al %r]pfenélf: 4g5n suglé ag Fliléi%sterol
bicsPitthesiS@malbedr, Gapsdal l@ﬂrdi@ﬁ%tl@ﬂglg@kﬁt(HM@ﬁgoﬁ reductase inhibitor (also
asticizer, such as % ycerol 50r sorbitol. The
re ﬁt@@dqtomststaélawuplé@,s lox#rtation biansteti DaRREN, thylesiatiemnd
in adm xture with filler such as | actose, binders such
as starches, and/or |ubrican#d such as talc or
magnesi um stearate and, optionally, stabilizers. In
soft capsul es, the active conpounds can be di ssol ved
or suspended in suitable |iquids, such as fatty oils,
I|qU|d paraffln or I|qU|d polyethylene glycols L

o, - s o
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For buccal adm nistration, the conpositions can take
the formof tablets or | ozenges fornulated in a
W@ oivees7donal manner. For adm nistration by i nbEl/E810091047551
t he conpounds for use according to the present
i nvention are conveniently delivered in the formof an

ool s B R b SR A e B Tt e g e R Rfe S ok
squ dhe.syhith6RLOmRitht BNoAHRHWARR 8qudl écCh @S inHBitoRBAN A

di chl orot etrafl uor oet hane, carbon di oxi de or ot her
cogygyma st @l@@séerolmcyhra@ﬁﬁemsg paCAZninhibites, sugh ps @@M@mde probucol;

nlchH% a%{ds and tﬂe §aht§ tl?e?‘%oe a% n?acﬁl%%b A, Icﬁ&% d'% ol 25 so\l;%f 1n{11b1t0r such

as g%itbs/c@tbl % Mﬁta@[cﬁﬁ @éﬁﬁuﬂﬁamcfﬁa@&ﬁb@% r@fﬁﬁi s@é\ﬁ by HdURSrhine,
gelatln for use in an inhaler or insufflator 20

g.,

col@%trqu er digkiylanzineadkd siatisitihicn gt acmsfoﬂekedﬁ@xtr@m, anHeL receptor
1n(ﬁ1?&p ?ﬁl‘% esan%h %srﬁféf %gaﬁ% %ﬁ%&%‘%@%‘; nfgﬁ Sfﬁ?rgtléc d%sernéﬁ)?‘lzgls §itQhin Bs
(alpakWedsalyriddRing) &ldrtaé pRamayeitithBEidcoptable s@lts thByoR@lLielsas the

i njection or continuous infusion. Fornulations for
quﬁf‘]éc‘ﬂ'iaaﬁn Baxr(alse kﬁP@ﬁ@ﬁ?%@OFWWW)odfé@%%Bﬁ Gp knovg as nicotinic
acitl Anf AR RSS! aﬂg Do T VAR CQRA 8l Oﬁ‘&ﬁ MAdE %Hg %Q&{%Qrotene, a

preservatli ve: e 2bconpositions can take 'SUch t or s
B-Esclettupenglotisin 13 ahtdgdrstsarDingdtehsii Cos/eithg@inkymeinhibitor; PPAR

aqueous vehicles, and can contain fornul ator agents
alp@a BEOTHYS QURBHHHLARIStSs PRAR deltp ﬁ@oraﬁa popariplaganisisnPAR gamma

u

oo 4504 oy FALIRSRLE A AROLRL PPARRLoRSE SPLSFAL g v
PPA(R[Tq:lth’,l (ﬂ’?Aangamahe agadteiol garfidragonidddddal 8RAR delta, PPAR garnrna

en3|o of. the actjve 3Qconpounds can be repared
aggqust garple% i28PBISE} P3P R%%@g?%ﬁs ggg%ﬂs%gsﬂ@s 3 plgiceet

I t
g R IEIS LKA ?lbgi?"%eﬁlﬁ“fﬁ I nfEOHAR (L2 HcQipin bita
fibgnegenWerpast @hG@eTi3e P asm@o%mmsaboas, tht hqrhp@heiatoé Formula

0350 5 HE SR ftoisiired W TR ise ot are it Pt adfionat active

agdhit Sfﬁpéxatmpl@fa dolehi SRR DA S icBfMpoSHESY FREmSRAI (M) or (11T) with an HMG-
carbox nethg cel |l ul ose, sorbltol or dexfran
it

Codyetlegiaseliphibitord e sugparastasm, _ﬂavﬁsmtl@olowmtm, nraéfaﬁit@tabla@d
B e, AOER B P FRERALTS, AN 0D S ML con

raﬂmghiymﬂﬁﬁﬁamiaated sol uti ons. Alternatlvely, t he
active ingredient can be in powder formfor

B-Wedkstitution with a suitable vehicle, e.g., sterile
pyrogen-free water, before use. The conpounds
can Aaldg®nbldy, fag refifiet tateegmoumt peg t@hpamdpd $otmaagl)sdPror 481) and a

iSRRI S Bt B 3508 o0 Bt BB rur
corsPERL RPVEX @ﬁlhyP@ﬂl%')ﬁfeﬂM& et PYEPhSHOIL - ﬁ(s‘ﬁ%’ agent; an
gl yceri des, which el t at body tenperature, yet

antdwegbpie@qul@mcaigemowtae ﬁﬁb@laﬂwéblosyntheswl lnhlbddt, forgrxample, an

Hl\&g r% ﬁ%io Cc é‘?fhm b(ftg%, a%eliﬁ; I%eqﬁﬁ%}étg a squalene epoxidase

inhbieR Adral Sq@ﬁ]len&b}’,&hhdt&@ @nh’:le&drr(@lsé QhdWh ag $(Tﬁ@&n§ 8yhtR&e inhibitor); an
admi ni st er ed by inplantation (for exa

acypeiryated ¢8lpsteiol peytlFransirsesgiiaipior; elfobwh WEptiHE 8eid and the salts

thereof; CETP inhibitors such as torcetrapib; a cholesterol absorption inhibitor such as

ezetimibe; PPAR alpha agonists or partial agonists; PPAR delta agonists or partial agonists;
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15 injection. Thus, for exanple, the conmpounds can be

formul ated with suitable polyneric or hydrophobic
woreq1e/00818% (for exanpl e, as an emrul sion i n an PCT/US2009/047551

acceptable oil) or ion exchange resins, or as

sparlngly sol ubl e derivatives, for exanple, as a

au AR Hpte j?t%?rgﬁfao?goﬂ%“roéé’ﬁgw A i CRAR 3RS PPAR gamma

ag&ﬁﬁp@yﬁaﬁamenl@@ S PeReddeltal W&Rf%ﬁm%oﬁﬁ%' ¢tipaftfl @féhists; pan
known exanp i es of dellvery vehi cl es 20or carriers

PPA& agw@ts(ﬂﬂp@maé agmmj@,mapma@lcm; @gb@i@?,tcyrobal@pmtm@dnhlbltor a bile acid
seqcllgaf)a%lt IRah Fxéh%gge %‘s{ cl :Lﬁ ol O%pécér 1§g%ce§tcﬁc?f]ibrpﬁe;feg&gf§%, and
gelﬁﬁsﬁzﬂbﬁdamlﬁ B@Qﬁd lties plﬁt‘m@deutlcdlly&cc@ﬁﬂﬁ@ balf¥@hereof; vitamin By,; an
5,013,556. The conpounds of the present invention can
an%rlog@abtewﬁl@mlm Brblacker: by aegptcnyn leantigenistige apgigiesin converting

en%r\l%{ 1%E,1bﬁ§ pﬁ%{gleg gyl Zg%%9§ élﬁlhtg?ogl%P @%%g%ﬁ% 8%3 %étagomst aspirin;

phéhth@Bink<. F-3 adéné: QQ&:M agdPisR! uoRy Rk G8biSusmdld eilofucosidase

such as nethylsquOX|de " DVBO" ) al so can be
mhebttﬂrwél@r ingutin @@gﬁog@mﬁ Iaga ansutin éalebﬁsusedftogﬁﬂ@atf@rrthe preparation
ofa gﬁarmagé{utlﬁ'af mrpeoglr‘]uaon 1%%%16 of 1% qlPongleJ ?gsscg%ag trea%men I ver ed

rel SyS

ignm B a%ﬁe&g&t L%%%@H&{Hbﬁlglaéﬁgﬁr Q a o%g%gélf Sylgg(lg 1lgz§tlng metabolic
syrﬁk'&hé‘(@? d.re%ﬁh@ﬁ}%ﬁlbﬁﬁé Syridedific RaVRs RERR pﬁ&hé %ﬁ@h@zﬁfbns and

are well known by those skilled in the art. Sustained-

disggiers) \@laearemdbmqmwndanf Fafepdnd). i) on(Ihedn batfEastizely used in

ounds faor a f S u
co Bty SRS EEFBEE P Fre s obho0s fadnoRyiithe or reating
diaBbt@s, el homdrlisiasms hihtRBE ek Cartifdt tRaOMREHEE VS tildtadbgnptoms,
solid or gel phase carriers or ex0|p|ents Exanpl es of
copligntiony addisordersexci pi ent s i ncl ude but are not
limted to cal ci um carbonate, cal cium phosphate,
var ﬂmm surthgy ambodigteat, @W@mpou@ oitthe peeseid nnvweatipwy ean be administered

d h
in S50 h b FF nABtE BT B E R ES B R At on g Blner R of
halBfe$eaid,ipRovferabiyoRith (Lgi(mgoﬁqm@ﬁ) 13- &ﬁ&o‘i‘&ﬁétﬁylli)h&ﬂ&?) -acetic acid

active |ngred|ents are contained in a therapeutlca
2-agptybenipQahd psightMBIhE02Anount  of conpositi on

adm ni stered will, of course, be dependent on the

su bjllepartiblelam this eantéah promidﬁhme‘émdgi e&re@ng@lmmalt ireparticular a

f the affl
i B afmeE o ameE (TrDRE (Bhaad pinfpggnhibicr
h f ffect 10 i
e o RGOS apabl Rithg pishont FosBiaidre s P Mt

Vll@é[é:hptlﬁ %N@%rﬁ;w BMS’14477 lglggsé%fagltlﬁ’[ﬁl) dBtigtbl- S ol Si:ﬁlll&ﬁ LRP43 8 (amino-
provid her ei onpound “used

meltletllbwdilmff) (Rh@lemﬂ%‘ég MPR73Y eNovashs), BSN%(Ha@eQﬂldlola) 92/98

gl ' obas GAfRTRERSiaRL300 bk Reliban TR Sritasine)

SYRUBPECAIS glipklYT 8RUEY, NN-0X0 IC{N o oNdedis)EARBEUUDE (Alantos). (Green
efficacy of the conpounds described herein can be

By &iadt PR&@IGM;CJS Paneartieyl nsntdasadB (PPRA) inpibéfersd @rnesvly gmerging

e ri S
dfiS ({ﬂésrs %ﬁlnt}lg gl‘g%tﬁl%ﬁt e IFEQB%gSS 25}?5‘2{}%1 Srasf: ﬁgojg}’sy 2006, 3:159-165).
Praioiped BPPO mhildirds 4o eltﬁﬂ)ﬁﬁn( vikiagtpse Ddneglapruytixagliptin, and
effective in 50% of the ulation). The dose ratio
aloghpiipe EvepRiee AT R rf&@g}bém@f%‘f% sifagligtip gad vildagliptin.
t herapeutic index and can be expressed as the ratio 20
bet ween LD50 and ED50. Conpounds that exhibit high
therapeutic indices are prefdfred. The data obtai ned
fromthese cell culture assays and ani nal studies can
be used in fornulating a dosage range that is not
toxic for use in humans. The dosage of such conpounds
Iles preferably mnthln a range of C|rculat|ng

o oy o, o s " o, ' ————— N ' o o
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adm ni strati on and dosage can be chosen by the
i ndi vi dual physician in view of the patient's
w@ondies7an (see, e.g., Fingl, et al., 1975 | n:PAeEs2009/047551
Phar macol ogi cal Basis of Therapeutics, Ch. 1).
The amount of a conpound of Forrmula (1), (I1l) or (I11)

th b d wit [ rial tq .. .
or odbE eomperigitd cptagh’ ot SR h ikt g Smiiercd in o

singRelodi &AL séﬂaﬁﬁé @&agéﬁ ErHERMPR dAgS RedhBSistcAAGNcHE day or
particul ar node of admnistration. However, as a

muptiple tior8 739 RCYY g 20eynmrnsg of ﬁerr@rlal(l)g(@m) @& (11 and Q&Pé inhibitor
are IR (O DB GOMPAUNIS. OF L6 RESRAN:H YGNL 407

muld)sletinik9@Qayg of the active conpound. A preferred unrt
dose is between 1 ng to about 500 ng. A nore preferred
uni trhd@s@ng 8 PESMERIMIbf PBrh@la @norn) 0300NGind B ifARLRor can be
preferred unit dose is between ng to about 5100 ng.
do®dcih th@rﬂamedm sw&lansebreraédmmm pempdramdrte havan Bnwey af example,

a comé%) il a (?)2 (]ﬁ %SH aenrdq)dplgéf 1nh1b1tt0F] a%nalf (?c}/s{ad Fo éether in the

mdﬂﬁlﬁ@,gﬁtﬁ ﬁdS fLﬁThE@ dkﬁngﬂfw ltie demalndct Sthe dn@eAdérn@tiadsL ih ehe morning,
about 15 ng per t of subj ect

2 cammpHISRH O (I)A st @) clQ BB o spdosed fdlswisd with a
e Al Rl A AR AU PLPPE S

evemmg drsafteandndah sone cases, years. It will 10be
under st ood, however, that the specific dose |level for

any Itk be GetadiarPad hdiinistdrldosabep enthe @Bmpotial dftarmafa (1), (IT) or
actors including the activity of the specific

(HQ @ﬁé/@g RP&P4 ﬁrﬁpb@qd)nce p,éajéglémowa?n wegqﬁa,y @@b{:‘é‘prgpr after a meal, as
I e

Wl{] 1684 {)}Ipa'retﬁ%( r oulﬁ 1&{ fall%l I'#nF{Sthl?égt L:t %#%te{cﬁtﬁhﬂﬂ? Efltﬁ?'l{dﬁ %r treating
phm@aretzvlllbklnov@hh\@rand IWh@B td $rait, iheviepp aéjusousicymineertherapy in

adm ni st ered; . aﬂ the severity of the particular
conjpRetioagviffh ’rVé% aatter%reémﬁse as is well understood by

those 150f skill in the area. A typi cal dosage

can Iibengerabodimgnty whehBigicompourgyok the p@serﬁﬁn@nﬁ@n fgd € c DPP4

I S
1nh219%l11tag ré’cg%lgﬁ &ﬁd‘e%%eﬁ?rgg 4Bk %‘,33&& Brmp fl% ﬁ?ﬁlﬁzﬁ (1B (1 and
DP&>4dﬂlyrbﬁmohre ﬁﬁtrﬁlila‘ﬂd:drgtdaa fnglp @rlt |sﬁrgaad ﬂaylehdnghﬁﬁgle omisait When the
The t | ease effect can be

of active in
cogpeuidREd’ Owu'g@éﬁ D I Mot S8 g slered in separate
' %&gﬁn Fp 19 K1 rthii@led ifo@E, tabl 1
dOéi‘llggg 0S rr%t% | c&%ruesg?r’r‘(g%oé ﬁgyl/sztgnymoteﬁelr%ok (’r:pcﬁ)\/\intab ctor capsule
andr&arIEPRylf 1nhrbntbr olfbealated éus @ separate pill or @asulbe necessary
to use dosages outside these ranges in sone cases as
W | Wine thp panpsnindtod Fohasle (Iskall)loerdIII)rantimH)Palrlhhleulr drb@dministered

it is noted that the clinjcian or treatjng ci an
in Wrrat%%e\g%meaﬁ@pmot{ tgisdpygngion P%ﬁ'éf‘r%‘{]'ﬁfﬂs ?rf ﬁer ancythe DPP4
m}ﬁlﬁfdi“cﬁf’f‘%@ AR AR¥d hékt%ﬂbﬁzﬂfgf dd@niYrhdbd Sidhy béHRund of gorrnula

patient response. conposi tions, nethods an

(DD o1 gilloy Adtechasibely ethe @Pé’4oflhlbkoﬂ danibe atlménistetedirbtl and the
understand.t hat preferred co for us i.n _eac

coPRT AR SHTRETRES T AR GT R S T8O e PErI B 8 4 the DPP4

inhsbitdr! Tilé' kihReJetPERNBE FiRE 2 &ARMALS afi®@hetsB®nd administration can be
corrp05| tions, methods and kits are those conpounds

Tecoh @jeldllr:dwpnawethmh Inj qnetenﬂ@dmm;the grsp edrowistraion (a compound of

F @&ﬁ&ﬁé@sgp oD AR 5 R TS AR EY g yecond

operations i nvoI vi ng noi sture and/ or oxygen sensitive
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5 materials were conducted under an atnosphere of dry
nitrogen in pre-dried glassware. Unl ess noted

wW@rdenod73e, materials were obtai ned from commePCi/EB1099/047551
avai | abl e sources and used wi thout further
purification. Fl ash chr omat ogr aphy mas perforned

) ck |
ad iy G Creingr Firmula o o D B D SEBHEH Chdyiotner
embad&@ifittht, 450 se@&?@admlﬁﬁltrﬁtlé{plsbﬁﬁﬁﬁ 2 Qﬂﬁh@t@?tﬂoﬁﬁﬁlm@)/l OM@$nutes, 15

perforned usi ng precoated pl ates purchased from E.
mines RO (inpics,r §8miggteRH2BAY, Dhass, Frijoushd hopest & hawised hours, 7
ho I]ssiyﬁ%urg eéjhourg I] 9 h%{]l Y\?Mc?ury,l otrrla\ﬁo lrs%lll)wgl@“lg f) Jrs agdiﬁgustratlon.
% an appropri S alnlng reagenP. ucl ear
Y eﬁalgﬂl@drlemﬂoﬁﬁm’m PeRides MRhY admatdtfationef & c@@p@ﬁﬂl&dr Bérnaula (1), (I1)
arian | nova-4Q0 resonance spectroneter

or Gﬂé A/ar DER{ fihébitgr dn thevepining fpliewed pethe r%rimml@trﬁt{oa)of grompound
y N TVS
Oftﬁﬁ*"‘m PP @@5@‘2?*@?’8%“ ﬂgl@ﬂ%ﬁl s o = 6
t2 ab r? (?dS téonntthee{lﬁr%s P %gl\}m fon 9plr{;)wdes orkit kltg] {V(i) r{l%%tl OE)ersoo[%the compounds

of Rorniuil® (Th,qi1) wr (1$1) aﬁdl/BQDBP4 irthibiehe) L&ﬂh@f in dral drrlhjlabt@bbe dases. In
quartet; m nmultiplet), coupllng const ant
addifion o thg ﬁantainﬁrswp@&l%thé@@é&oswslﬂlthem 1aé>§qngt#ﬁféhpackage insert

r S
cogHPB L b AR S AL BARRANA (hd 0 AREH Sk D TSR SRR Fobesity.
hyparipidemes athbessegealand meqabehb B}Dr[dr(was dndaderiieaspective related
The conpoynds of the present i nvention n be. prepare
SYB)Omst %%éi}catj% e R LG oS ARRBUNdS ARG i SRR ir Hose
de§ﬁ@gdﬁ&gnﬁ$@g@nts and conditions provided in each of
the exanpl es bel ow. The conpounds were naned using

per?ﬁz gﬁkgﬁﬁsgéfg%%gg%kgg E%@kﬁgggg}r F§¥%Q§?%sof

glmo%amﬁe%mnﬁtdnmg ra@ompd8nd of Eormula @ liHyer (I11) and a DPP4
ridi ne and

in%?q?{n%laﬁ %ﬂ%ﬁm{s&%ms%%@g >7'/(|11 e%é@u\‘e aqopnt pigscgmpound of the
invention and DPP4 inhibitor to the mammal. The method further comprises steps to
measure blood glucose levels before and after administration of a compound of Formula (1),
(II) or (I1T) and DPP4 inhibitor. Blood glucose levels are easily measured by numerous
commercially available glucose monitoring devices that measure blood glucose from

samples of blood or urine, or as taught herein. Blood glucose can also be measured by

commercially available glucometers that do not require blood or urine samples.

Another aspect of this invention provides methods of lowering blood levels of
insulin in a subject by administering a compound of Formula (I), (II) or (III) and a DPP4
inhibitor. The method comprises administering an effective amount of a compound of
Formula (I), (IT) or (IIT) and DPP4 inhibitor to the mammal. The method further comprises
steps to measure blood insulin levels before and after administration of a compound of this
invention and a DPP4 inhibitor. Blood insulin levels are easily measured by well-known
insulin monitoring assays that measure insulin from samples of blood or urine, or as taught

herein.
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X" X0 ...--:,-,..r- NR)ym---".--"\.- 11kR6 N X,
X X,C 1...L IxO NN I,,.. 2\ .., ----"
WGBT390, ----7-" (RR)MITA" " kR6 *X = N or CPCT/US2009/047551
Reagents and conditions: a. Zn, Pd2(dba)3, THF, 80 C
b. LiAIH4, THF, 0 C, c. MsCl, NEt3, CH2A 2, rt; d.

%g%aqq%%p%gﬁk&}v%@é%ggd@%%%o%w Fﬂcre%gb?dod levels of
incZQH3/iD Q Q3 PG/ 2R ANBS iR 4 88rhpound of this invention and a DPP4 inhibitor.
The incretins are GLP-1 and GIP. The method comprises administering an effective
amount of a compound of Formula (1), (IT) or (IIT) and DPP4 inhibitor to the mammal. The
method further comprises steps to measure blood incretin levels before and after
administration of a compound of Formula (I), (I) or (III) and a DPP4 inhibitor. Blood
incretin levels are easily measured by well-known incretin monitoring assays, or as taught

herein.

Yet another aspect of this invention provides methods of lowering blood triglyceride
levels in a subject by administering a compound of Formula (I), (II) or (III) and a DPP4
inhibitor. The method comprises administering an effective amount of a compound of the
present invention and DPP4 inhibitor to the mammal. The method further comprises steps
to measure blood triglycerides levels before and after administration of a compound of
Formula (1), (IT) or (IIT) and DPP4 inhibitor. Blood triglyceride levels are easily measured
by numerous commercially available devices that measure blood triglyceride levels from

samples of blood.

A further aspect of this invention provides methods of lowering gastric emptying in
a subject by administering a compound of the invention and a DPP4 inhibitor. The method
comprises administering an effective amount of a compound of Formula (I) and DPP4
inhibitor to the mammal. The method further comprises steps to measure blood incretin
levels before and after administration of a compound of Formula (I), (II) or (IIT) and a DPP4
inhibitor. Blood incretin levels are easily measured by well-known incretin monitoring

assays, or as taught herein.

Another aspect of this invention provides methods of increasing insulin production
in the islet cells of a subject by administering a compound of Formula (1), (IT) or (III) and a
DPP4 inhibitor. The method comprises administering an effective amount of a compound
of Formula (I), (IT) or (IIT) and DPP4 inhibitor to the mammal. The method further
comprises steps to measure insulin production in islet cells or the beta cells of the pancreas
before and after administration of a compound of Formula (I), (I) or (IIT) and a DPP4
inhibitor. The insulin production of islets and beta cells are easily measured by well-known

assays, or as taught herein.
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Schene 2 General Synthesis for Methoxy Phenyl,

Pyri di ne and Pyrim di ne Based Li gands H3Clll CH 3 0
w@01R008739 = N or C Reagents and Conditions: aPCINESIRY/047551

MeOH, 0-50 C, b. PPh3, DIAD, NW rt. Exanple 1

5tert But yl

o B S ARV TR R oot RIP Rhnction in

a sé‘tg c& Hﬂz)’a@hﬁ?ﬁ}éﬂ@ﬁﬁg BicEPodindyd Nt REEAEENER kr ORPP hWigdk € The method
To a solution of

comppyises e manisterrbansifectize pipoyntyifgaomponed ofi Ferayibnily andDPP4
inh‘:i'ig’ljto(%I d ﬁlretrflepﬁi'}nﬁ. The method further comprises steps to measure the function of
islets or beta cell’s ability to produce insulin before and after administration of a compound
of Formula (I), (IT) or (II) and a DPP4 inhibitor. The insulin production of islets and beta

cells are easily measured by well-known assays, or as taught herein.

The compounds of Formula (I), (IT) or (II1) that are used in the methods of the
present invention can be incorporated into a variety of formulations and medicaments for
therapeutic administration. More particularly, the compounds of Formula I can be
formulated into pharmaceutical compositions by combination with appropriate,
pharmaceutically acceptable carriers or diluents, and can be formulated into preparations in
solid, semi-solid, liquid or gaseous forms, such as tablets, capsules, pills, powders, granules,
dragees, gels, slurries, ointments, solutions, suppositories, injections, inhalants and acrosols.
As such, administration of the compounds can be achieved in various ways, including oral,
buccal, rectal, parenteral, intraperitoneal, intradermal, transdermal, and/or intratracheal
administration. Moreover, the compound can be administered in a local rather than
systemic manner, in a depot or sustained release formulation. In addition, the compounds

can be administered in a liposome.

The compounds of Formula (I), (II) or (IIT) can be formulated with common
excipients, diluents or carriers, and compressed into tablets, or formulated as elixirs or
solutions for convenient oral administration, or administered by the intramuscular or
intravenous routes. The compounds can be administered transdermally, and can be
formulated as sustained release dosage forms and the like. Compounds of Formula (1), (II)
or (IIT) can be administered alone, in combination with each other, or they can be used in

combination with other known compounds.

Suitable formulations for use in the present invention are found in Remington's
Pharmaceutical Sciences (Mack Publishing Company (1985) Philadelphia, PA, 17th ed.),
which is incorporated herein by reference. Moreover, for a brief review of methods for drug
delivery, see, Langer, Science (1990) 249:1527-1533, which is incorporated herein by
reference. The pharmaceutical compositions described herein can be manufactured in a

manner that is known to those of skill in the art, i.e., by means of conventional mixing,
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ester (9 g, 30 mol) in anhydrous nethanol (150 ni)
was added sodi um net hoxide (28 nL, 120 mmol) and then

WO or1a@ed78d ne hydrochl oride (4.8 g, 60 nmol ) atPECDUM009/047551
tenperature. The reaction m xture was stirred at room
tenperature for 70 hours followed by heating at 50 C

2 hours,. After Ling t room,t. erature, ..t he )
distlyinG, Bt e PR b ok Uy RS oSt Gyapping
or W@Ehﬂik Pro@8scks N THE FRTowaRE Mo 2 6 Bk ipibts Bie@hdi¥ly exemplary and

he aqueous phase was acidified with HCl and

aredpmpaetydénifingh CH2C12. The organi ¢ phase was dri ed
over WD 2010/ 008739PCT/ US2009/ 047551 anhydr ous sodi um
sul Fat 'mjecﬁbh tthq: egnpmuhded ﬂFOEmula ab) edd DPPAfifiloibdott das be formulated
1H NMR 8.1 6.3
1nt? fﬁpa@?lo s4b§2 siohqng bslufpen ing pr (e%qlm%liu)g tﬁ%rgnén 611 g&deﬁils or
noﬂaq%tgodsfsﬁlge?? such £ vegélabl8br otheAdindi@Hbils$ kynthetic aliphatich&P
er u

g aigmel Wb ek A i
corl%vgel}lﬁge%aé%lgi/(? GALOOXY L so%ublhzers, isotomi& afernts suspencﬂng agents, emulsifying

agéht{, @tabﬂﬁél@xmﬂ }pfésBﬂvdﬁVbs4 Pyéfrbhe fHeCﬂoﬁ@roilm&‘sadfbﬁJ@(yﬂe@étﬁ invention
(0. 56 , (4-methyl sul fonyl ) benzyl al coho
cany be @gmglat@ 1ﬁfﬁ.ﬁpgou§ ﬁ@lup@q{sp a@,ﬁﬁyp ﬁé%B%ﬂ’%o@c yo@ng)atlhle buffers

%lﬁanhig s%l tnhﬁd car {1‘31 L é ﬂ%@égl‘éiﬁ%ﬁﬁrgedﬁﬁ er. Forr transrnucosal

i 1 sopropy aZo
adﬁlﬁﬂ@ﬁlltlah,Lp’eﬁetréﬂﬂﬁap’m@‘iatm the kimieetoespesineatedareaised mcthe
eraturefor hour s he solution was filtered
formwr%gh &Clba%rleg@mé@rq wegﬁﬁﬁ@ﬂ@nfﬂ? fhegit cake was washed

wth eth acetate. The filtrate was concentrated and

t he Fpeasa @@nm&rab% ithe eqmpsyinds elskoramaorhinsgPBRhiphghitors can be

él%ﬁﬁ?de %1}}5) %}G %Iﬂﬁﬁfﬁﬁﬁ?ﬁ%%ﬁ%%&%&f&@%@iﬂfe fcglgrﬁl:rslflﬂgt are well

kn¢®irdin @hy art7 Saéh ¢@Hersadthabl6 tiE/cohflolihtis ®)be ﬁrrﬁﬂat@& ks tab)ets, pills,
4.25 (2 8 (3H,

dra}gfes §appu Q,I_qtmqlrilonsg_)ﬁgépl{%@_slzcgl}ydr%%qu@p 51ons hquggs gels, syrups,

sluh@é's sﬁﬁ@dﬁ ons and the like for oral 1ngest10n by a patient to be treated.
4- (64 | 'uor o- 4- (met hyl sul f onyl ) phienoxy) met hyl ) pyri di n

Phalmacylllt)qal pepardiiors- be cral bexoph bt ebtalneﬁtbgpnﬂsmg\tbt b(ylhpounds with a
sol?d_ éx]é_ip(ié réptl%lfllgl?;( gr%"{‘c{iffé’ A ¥e|521f%{n%enrnlx Irg aﬁd%rc?c%lssgggl tlhre] %tme(ture of
granules, after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores.
Suitable excipients are, in particular, fillers such as sugars, including lactose, sucrose,
mannitol, or sorbitol; cellulose preparations such as, for example, maize starch, wheat
starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and/or
polyvinylpyrrolidone. If desired, disintegrating agents can be added, such as the cross-

linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.

Dragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions can be used, which can optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,

and suitable organic solvents or solvent mixtures. Dyestuffs or pigments can be added to
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WD 2010/ 008739PCT/ US2009/ 047551 1,
2-Di bronpet hane (0.15 nL) was added to a suspensi on of
wa@emo/opsssder (1.3 g) in anhydrous THF (10 ni).Pdres2009/047551
resul ting suspension was heated at 65 C for 5 m nutes
and then allowed to cool to roomtenperature.
Trinmet hyl sil chlori.de (.0.2 nL S
the R iog e Y s Bl e Pt i Ep e PR fOSp cdmbinations of
actifiendob®aund\déREt - but oxycar bony1- 4-i odopi perdine (4.5 Q)
in THF (10 nL) was added. The reaction m xture was
sti ﬁ’ﬁ%a@&utﬁgk}g‘ éé}ﬁtl%shcﬁé{rcﬁn 8o %éﬁ%hl%dmtcﬁldé PAER-fit capsules made
t enperature , a mxture of
of gqslat-ng -af we}llapb@& | snele@ OarBulyy mamdd of gelatln and a plasticizer, such as glycerol

or b4 VI PN e Ger i BB tBgheatcn gty i e

sucht asﬂ@c%@et @1&{9@& @ﬁdhra% stREh B andl R R FoanBRUctAEARR] dr fndgh8sium
10 organozi nc sol ution. A sol ution of nethyl

stegratehingy @mtm@lly,wa@tbeh%ezs dngyfticapswies, ﬁhagcta@d@ﬁlpom@ can be dissolved
or %uesﬁendeg oy S%u%%eh ul St Fuc Caggfdct 1% p(lluld I%a]i fts 11 orr ﬁl{]ﬁirdfé)?oﬁyeﬁlylene

glyfcblst @ egditiby, @ta@hlzarslbaﬂ bohdd®l IAIEforfﬁl‘aBltibhé fcﬁ: lordt a MiniEation
washed with ethyl acetate and the filtrate was washed

shagld e M%?%éélt%?@ﬁucw@ﬁlstraﬁ%ﬂ bri ne. The organic
phase was dried over anhydrous sodi um sulfate,
fi | Fer bwrcalrdmypnaeiany, dreadmpphigioneeindake ma§omspﬁtﬂblﬁt5@d lozenges

sh chromat o hy on silca gel (1:1
forﬁégl(% Y ech%wlen aocl:laélgm B e¥t o afford tghe <(3Ie3| red product.
%TH g/{% Q1858 1?12&/ Batlg%H@@g%rgp_?ung§ fo(rsus% acczoiq_lpg %the present

inv@nféh 4réldonvBhienll iy%l@h&&@!i inthe fokm/of(ahterd¥bi sp%aﬁrege%ﬁttloﬁ)from
Step 2: tert-Bu

pregsyrged nydqsmynnebmi}ﬂey pyith thie nse20fyq slpﬁablemr@etﬂentle gar boxy!|

. | OH N .2
dlcg o(%(i(w FP%TPP%&)QP%’QH%@PBO@H f%?tg%lref (311 ﬁlogpq%tﬁr}%o thaﬁg,t Cé'lI‘bOIl dioxide
or btheBsuitable ga¥Ir Xronprbbll1dn2$refldry dowdeonhaisrs! Me deadsd\bft
Li A1H4 (0.29 g, 7.5 nmmol) and stirred for 1 hour. The
prosggEed aerosrlthydesagrunigersRestermined byrpravdugsvabs ardelrer a

me%‘rac? llﬁlo uttt "G ags-u;% da%? %Hﬁﬁ’?&solf oég%wgéatﬁd %otr ﬁgeﬁg C#n*]ﬁ{?aﬂ%r%nsufﬂator

ter’ was was
caIEb@mm(ﬂh@te dobjaininge pbwlérmmixeofuhs caopuedtandbaditibic p@cdw base
and the residye was purified by flash chromatography
suhrpsdqtess ggstergn: 1 hexanes/ et hyl acetate) to afford
desired product. 1H NVR WO
20130 08TRIPDY cUsho Fumukissior papuesy adpingstepiop by injegtion, e.g., by

bol%s ’QIE ic‘té’ﬁ' (0£ E}mrlﬁzh,ozﬁmgédzlb Efdrﬁ%u’ia% n%é)'f] (ug Eét dél)czcln %tg é)égéﬂ’lted in unit

doiagé lforBu feyd., in ampoules or in multidose containers, with an added preservative. The

(et h¥<§sul ffonyl oxy) et hyl) p){rl di n- 2- yJ ) pi peridin
cogpqsﬂ&ocﬂst%ggt,a[ Suchstormg PASUSPEREOnSOYP I ygions or emulsions in oily or aqueous

vehicles, and can contain formulator agents such as suspending, stabilizing and/or

dispersing agents.

Pharmaceutical formulations for parenteral administration include aqueous solutions
of the active compounds in water-soluble form. Additionally, suspensions of the active
compounds can be prepared as appropriate oily injection suspensions. Suitable lipophilic

solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such
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0 To a solution of tert-butyl
4- (6- (hydroxynet hyl ) pyri di n-2-yl) pi peri di ne- 1car boxyl a
W@ 20102083y, 4.8 mmol) in nmethyl ene chloride (30eMYS208%047551
added triethylamne (0.72 g, 0.72 mmol) and
nethanesulfonyl chloride (0.66 g, 5.8 nmmol) at OC.
C for 1 hour reacti

t t
as GRS it Onl oo s O Settes imicioh \iitienS Papeap sgntain

sulidno&s thée‘lh@%asértué 0lgcdsha 28 susdSios uéB Y sokRem ceiFX fdlethyl
in vacuo. The residue was used in the next step

celwlmomrbmlr etrextrpiyr Opiierallyofhic suspenpipn capdigjontgn puighle

sy P e I Oy P o2
prepatdtionbf hikthB8conOdmhtrasd. sohbiohe pARemhEvdly,Buié ¥dtive ingredient can be in
4-(6-42-fl uoro-4- (nethylsulfonyl)phenoxy nethyl) yridi
powder. fogp)f?f c,ggﬁtita‘p%wnh @aﬂ‘lﬁ@%l?/l"%hl , e.g., sterile pyrogen: ee water, before
xture of tert-butyl
uS(g](6 ((nethylsulfonyloxy)nethyl)pyrldln 2-yl)piperidin

e-1- ZOcarbox | at e
3 f1 lljlor ot Houn ﬁ%\l}l eélgcsj 8? ony 1% delrlll cht%locowosmoEs suchla)s s%prpéasnones

or £BHEOB cHémbH e@,, cdntalig cdnRe @ DAIphbsitoey bé?sfés @ilcll a@Bcoa butter,
heated to 70 C for 5 hours. After cooling

carbawpeisPAcEns giveels BBODR Pueidgs [l dfhlelbmiekt &t borkye
tevéééﬁﬁgﬁ Ied(%ﬁﬂgﬁnﬁﬁﬁﬁﬁ -Mgguo. The crude product

S puf tography on silica ge

3 BRI e g o
forehulatdd dsa ot pleparation) 7SL(C14H|0ngjéct1n§ f815n1(12th’d)ns%)m bé a&n{tﬁsh’bred by
br), 2.99 (3H s), 2.8 (3H n). I.85 (2H,

implapfatioy (fon cxpmplgubaancouy 9&@@@8?(3@@@?/0092 éﬁwv@s&
R T ool 9 SRS RS RIS sl gy greric o
hycﬂrbphotptymathnra}stor)eb()lmpkeeas ah enmhlsmsh )rpyrr ameplnahle 051$bem>nle:xchange
(2-fluorog-4-( | sul fo ) phenoxy) net e
reSde?rrﬁsﬁﬁpwl}gEy p¢l age v, fal %’@mﬁ? &ﬁaapaw?(x oswé all

4-(6-42-f] uoro- 4(§neth yl sul f anyl ) phenoxy nethyl)pﬁrld
n2- YltepapEely dether deliveyisystyma fer hyriapkpbis Phyrmaseyiigah gerppounds

carg,%ée) erptl)sozi%islﬁl Bs e%%nWehﬁls}&s'yre &fel(]j ﬁ%\b&%}é&r}lﬁ?lg& gf(c?eﬂ@erly vehicles

ution was stirre enpera
or tariedFomhyaiudpebicldiug. | Intahecssolly pfﬂfeﬁ‘ra&&fnﬂaordﬁﬁﬂu,eldng-mlrculatlng,

vacuo to afford the desire roduct as an
el WRASOWSBERT BF ¢ }‘Fé{de%F SPOAMRGHR STGFY W&fescrlbed in Woodle,

et zHU'U TR N, ? 013, 55? St&Pcdmpounds of the l5)1resent inyention can also be
y1-2-(4-(64(2-fluoro-4-(nethylsul fonyl)phenoxy) ne
adﬂnhyst@rpgt by domrdledyblepicparans amd/br gdlivosyr davicts mechlas those described in

U.S. Patent Nos. 3,845,770; 3,916,899; 3,536,809; 3,598,123; and 4,008,719.

Certain organic solvents such as dimethylsulfoxide (“DMSQO”) also can be
employed, although usually at the cost of greater toxicity. Additionally, the compounds can
be delivered using a sustained-release system, such as semipermeable matrices of solid
hydrophobic polymers containing the therapeutic agent. Various types of sustained-release
materials have been established and are well known by those skilled in the art. Sustained-
release capsules can, depending on their chemical nature, release the compounds for a few

hours up to over 100 days.
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N NJN  15A mi xture of
24(2-fl uoro-4-(net hyl sul fonyl ) phenoxy) net hyl ) - 6- (pi per
WO 2i1nod873y1 ) pyridine (1.0 eq.), 2-chl oropyri m BCTESL009/047551
eq.) and K2COB8 (4 eq.) in acetonitrile was heated at
82 C for 4 hours. The suspension was filtered through
celite.. The filter cake was.wa wi.th et hyl
ac e&g? BB%{’HE‘C?‘H’&&%%W@M“O\%?S? EMLYVETTH S\‘}%%ﬂ%”hfﬂoé el Bhase
cartiefsl dHeQcipRuitsP Wiiahip®d oPRudH dakds Bféxdipienks Blchye but are not limited to
acet at e/ hexanes) to afford the desired product. 1H NWR

calvmzcﬁxmr@@gv@gmmhmhmg/\@nvmgem@es eclBilgse dgrivatives,
717 (2H, 5.31 (2H,
gel%gu’l a}dggl)%%_ﬁ su::% as% grgth%%g‘e g sgcblsz 99( (3H, m, m. 2. 48(
(2 H#Bflq%ﬂa&eutlcal éompos%lf s%@%( tzor ’usen?h "the presen(t 1nv’ent1c2n include
coﬂp&s@ﬂ&rfs&vﬁéréiﬁ 1R £bti6d gk &LiEAZ 8 cdntdinkBReR %yépaﬁﬁ&hyﬂy)eﬂaﬁé&twe

i din-2- eridi ne-|-carboxyl at e
amggntuﬂih@mn@ﬁmt qonpgsigion administered will, of course, be dependent on the

ST B LTS 58 AR Al o

adiifdt)ation aBd &Ie(jﬁldlgrﬁéﬂt of (h'é pﬂés):nmg phaslcied. Deiation of an effective
car bonate (0Q.528 1. ﬁ pot assi um i odi de
am@gntgg_ gve& within gherﬁq;gqtt)lhté(rﬂf tngse S 111ed in the art, especially in light of the

det% 4&8518%114%%130@468%%%%1 yl ) phenol . The sol ution was

cool ed to roomtenperature
andfllteredthro of,
o0 S oS08 oE B S ullob L Rt
effé¢ti¢@d&§écdilme%§ﬁhﬁ®ﬁaﬂhﬁlﬂy a8mSdel li wBu@elssdyd, ahimal models, or
hexanes/ et hyl acetate) to isolate the expected

migfioderieg of ymagymbleetsc13): 6 8.93 (1H, s), 7.70 (1H, t),
7.54 (1H, dd), 7.39 (2H m, 7.22 (1H t), 7.12 (1H, _
d), M‘prgq_ve(,zwicgy anditherpewig cffiisary,of zhegmrrqlgmndmlescub@i?herem can

be §EtmPhe u¥pifad phaPheabicdobeduSlo AL BTUS, B ppaimeye
anihi, @@ b \eteginfridg the 1IN, AEte dbis@ tethal 10 PY%iofkid gopulation) and the
EDs (the dose therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effect is the therapeutic index and can be expressed as the ratio
between LDsg and EDso. Compounds that exhibit high therapeutic indices are preferred.
The data obtained from these cell culture assays and animal studies can be used in
formulating a dosage range that is not toxic for use in humans. The dosage of such
compounds lies preferably within a range of circulating concentrations that include the EDs
with little or no toxicity. The dosage can vary within this range depending upon the dosage
form employed and the route of administration utilized. The exact formulation, route of
administration and dosage can be chosen by the individual physician in view of the patient’s
condition (see, e.g., Fingl, et al., 1975 In: The Pharmacological Basis of Therapeutics, Ch.
1).

The amount of a compound of Formula (I), (IT) or (III) that can be combined with a

carrier material to produce a single dosage form will vary depending upon the disease

treated, the mammalian species, and the particular mode of administration. However, as a
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20Step 1:

2-((2-fluoro-4-(1Htetrazol - 1-yl ) phenoxy) net hyl ) - 6- (pi
w@eringost3s- yl ) pyri di ne hydrochl oride WO PCT/US2009/047551

2010/ 008739PCT/ US2009/ 047551 To a soI ution

of tert-butyl 4-(6-((2-fluoro-4-(1Htetrazol -

o BRSBTS ST
exi O?IHLﬁreﬁf%lyT@ddﬁﬁﬂ Bbtwedn Uu)m@@cs alRsid @000 mgrop ety LRfiv€ c@fipslind. A

ution 5 (0.6 nL, 4N in dioxane). The sol ution was

preferredrendt dase 19ptweair kmatto pbh30@ e rfénmr@p@quamltt dpspris
bet\cfv\hz%teﬁ ﬁé a%%H{e Q)O%Lg rﬁl hm e%ye"f@r&?mﬁg{idesg i%?e%wgéc’nefjmg to about

urt

10618t ISuth anit ﬂoie@‘éan bt hldlhﬁnﬂerédh&ofr@thﬁﬁbﬁ&e aldayyl fcﬁ’reaamp},e) m3,4,5
ethyl)%yridin-Z t\)/I)plperldlnI-yI)prlmd| 10 1
or p Qngs § day, gt preferably’ 1or tipes et ggy. so that the total dosage for a 70 kg

adlglfe 1§s|(11§ il 1%1% ?t;bp é/@:il'_{' ,a%ﬁtﬁléglﬂ%%ﬁ‘%% @glgﬂp%fy%%gg%r éd%ﬁfatlon A
prdfesméd) dc(sEg@almﬁl(H tb, abgiltelpS thp,peRkg mefghﬁpﬁlmby‘ﬂggpasmr?glﬁﬂmi@ﬁ&on and
such ey PRI e oy Nﬁ{@%@@%@ Painaingon e psgs Years. T wil

be DR Sood MBwS P iiitnaPihe WA ifld hatkasl dedrhiny@h&icuBP Patient will depend
extracted with 15ethyl acetate. The ofganic |ayer was

on gepHetatod dactars insdudivethe sotvitpnefshé frecdic donipoené dmalwayed; the age,

body weight, general health, sex and diet of the individual being treated; the time and route
of administration; the rate of excretion; other drugs that have previously been administered;
and the severity of the particular disease undergoing therapy, as is well understood by those

of skill in the area.

A typical dosage can be one 1 mg to about 100 mg tablet or 1 mg to about 300 mg
taken once a day, or, multiple times per day, or one time-release capsule or tablet taken once
a day and containing a proportionally higher content of active ingredient. The time-release
effect can be obtained by capsule materials that dissolve at different pH values, by capsules

that release slowly by osmotic pressure, or by any other known means of controlled release.

It can be necessary to use dosages outside these ranges in some cases as will be
apparent to those skilled in the art. Further, it is noted that the clinician or treating
physician will know how and when to start, interrupt, adjust, or terminate therapy in

conjunction with individual patient response.

For the compositions, methods and kits provided above, one of skill in the art will
understand that preferred compounds for use in each are those compounds that are noted as
preferred above. Still further preferred compounds for the compositions, methods and kits

are those compounds provided in the non-limiting Examples below.
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concentrated in vacuo . The residue was purified on

silica gel (1:1 hexanes/ethyl acetate) to afford the
wa@lesoest3pr oduct . 1H NVR (CDC13): 6 8.91 (1H BQT/US2089047551

(2H, s), 7.70 (1H, t), 7.53 (1H, dd), 7.39 (2H, m,

7.23 (1H, m, 7.14 (1H, m, 5.31 (2H, s), 4.88 (2H,

m, 3.00 (3H, m, 2.49 (2H 2.01 (2H, m, 1.82

(2H, ), 1.20 (3H, t). C%S‘E}%%"émé’?es

2-(4-(6-((2-fluoro-4-(1Htetrazol -1-yl ) phenoxy) net hyl)

pyri di n-2-yl) pi peri di n- 1-BXAMPLES

5-(trifluoronmethyppyrimdine WO

2010/ 008739PCT/ US2009/BExp¢timienkal N eetidiNi A m xture
of

2- ( Genttal Methdds. 1At optratiand intelyinpphe soxyjnaédrivxly yerbschfitive
TR e, s cehl of 02, (0,816, 9108 43, e
UnPssé hbtell GHREQRBLAVENAY el (qjtﬁﬁecf BoR38nnerLialty JvdBlo)sources and

and NaHCO3 (0.07/5 g, 0.896 mmol) 5 in
usadi withdwy ffrérerpmiiieatiod. nl) was stirred for 4 hours at

roomtenperature. The solution was diluted with water

and Feash chohetb grafhy vedsipetfoaned ait €, MERek siligaiei 60 (280e400 mesh)

acRSIE i PAPERIO 0G SEloaand BUIE b et B 11960 s, Thin
o 5h 62488l o DPRR Pty iy g e
(sili@tgel §) PF74, 70025 thih) an)l spats S8re Vibijalided with |@Q-¢2¢ ultmpyiolet light

.2 1H, , 1,13 .(1H, , 105.31 (2H, , 5.02 (2H,
folfﬁwe%?.(w a@%hpr%e,s%az&@% r%@?ﬂ}t- m, 1. 8(5 (2H,S) n . Exaﬁrpl e

7 tert-Butyl ,
4- ( Nugleay PRBIHC ARG NS SRESiR)YHe FRORIACHen Ry Y yripripova-400

resg%l)gifg 'séc;cér)gh)f:@r.lr\)/gt[l Wﬁechleﬁﬁ:c%[ Senry Lugtg‘?velﬂ ih )pa% p&]}hlﬁ\id]n](\ﬁ}
do®nfidld (ftoer tetoonety{stlandOAMLY D iupag I TN o4 thel rypyual soldentsighal
(Cﬁ%‘iggg )%y£4?b?\/lé\b 0 0 2.50) as internal standard. 'H NMR information is tabulated in
the following format: number of protons, multiplicity (s, singlet; d, doublet; t, triplet; q,
quartet; m, multiplet), coupling constant(s) (/) in Hertz, and, in selected cases, position
assignment. The prefix app is occasionally applied in cases where the true signal

multiplicity was unresolved and br indicates the signal in question was broadened.

The compounds of the present invention can be prepared by methodology in the
Reaction Schemes below, and with specific reagents and conditions provided in each of the

examples below.
The compounds were named using ChemBioDraw Ultra Version 11.0.

LCMS analysis was performed using a PE SCIEX API 2000 spectrometer with a

Phenomenex Luna 5 micron C;g column.
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N/ O/ NCD >0 To a slurry of Rieke zinc (0.252

g, 3.86 mmol) in THF (5 nL) was added tert-butyl
wal2d108e898Pper i di ne- 1- carboxylate (1.06 g, 3.21 PEDUF2009/047551

The suspension was stirred at 50C WD

2010/ 008739PCT/ US2009/ 047551 for 1.5 hours and then

cooledto roomterrperature anwhile, in a separate

ure_of tr S 0.,.060

?“eéab%?f‘l‘f‘gm( Hﬁr&’ﬁszqz'&éﬁy i’r'é‘; ﬁyéiﬂﬂgﬂea{%ﬁ E‘gfksa“ds
(O 066 g, 0./064 mol ) was stlrred i n THF undeg-*ay
nitrogen a phere f<orX30 m nutes. The Céa,n?reﬂ\ts
subsequent( dedCI %i@f @anozrrc sol Ui yI b,
2- 5chl oropyyi m di ne-4 boxyl ate (0.
(see US P 007/ 225271 Al ex. CA4. Lyl oa sol ut| on of
THF(SITL'C DI\/F(2 m.) was i nmedimtély added to the

m xture. TH& Sol uti on was then stlrreocét 80 Cfor 3.5
hours. After copkijng to roomtenperature, the solution

was dil ut ed teg, and extracted w<th ethyl

acet at e. Rgé%%:/layép»\/\/aS( )‘dw Ui ed rooo 9.
sodi um §t§1|/ Filtered andogomcgntPated in vacugy.

The nesi due vvas 10puri fi eﬂ on SI| kca gel (1:1 Re
hexa et hyl acetate) to Srd the desired product .

1H NVR FpC13) : 6891(1PF ays 780(1H d), 4.21

(2H, m), 4. O]X s), 3.18 (1H nm, 2.87 (2H, m),

1.99 (2H, |, 84 (2H n) 1.43 (9H,x’§)< Step

tert - Buf; f.
4- (Lo R'ynethyl rlmn 2(1 {ﬁérldln CUOX
yIateN Oy N >0 15 | of nmebHyh

f’t ert - but oxycar bonyl) pi per| d| n-4-yl)pyrim di ne- 4-

bmgylate (0.155 g, 0.483 mmol) in THF (5 nL) at 0 C
vvas treated wy-HLi ALH4 (0.022 g, 0.519 mmol ). The
m xture wa wes st |rL dcjor 1 hour. The reaction mxture
was quenc th a 2|jnotmal aqueous RXGHNser Gti on.
The sp W@éRfmllter \ hrough a pad of celite and
the 20 fnlter cake was wWeshed with Et 0Ac. The organic
| ayer was separated, dried over sodium sulfate,
filtered and concentrated under reduced pressure. The

esid S I fi Sili

qaep afyag@fﬁﬁ %2R @@a}saﬂf%ggﬂ} ?%'i%p% Hhest i e

F'@%I qoxppe. (ri2Clz, MR 114 NgjiCO0s,
2(99#3 s) 4.21 (2H , 3 08 (1H, n), 2. 88 (2H,

n), 1.82 (2H, m, 1.84 (2H m, 1.43 (9H, s). 25Step

3: tert-Butyl

4- (4- ((met hyl sul f onyl oxy) net hyl ) pyri m di n-2-yl ) pi perid

i ne-1- carboxyl ate
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WO 2010/ 008739PCT/ US2009/ 047551 N r) ' NOVs
Tert-butyl

wa2(400878et hyl sul f onyl oxy) met hyl ) pyri m di n- 2- yPQPUR09/0l7551

i ne- 1car boxyl ate was synthesized fromtert-butyl

4- (4- (hydroxynmet hyl ) pyri m di n- 2-

5yl ) pi peri di ne-1-carboxyl ziﬁ‘lﬁ,' nple 7, Step 2) in a
simlar rranner as describ anple 2, Step 3. This

c§n$oun§¥ used in the next step wthout furthe
gRer qtaﬁsm or Methgxy 5’hgnylt quldmtawd Pyrimidine Based Ligands

4-(4-((2-fluoro-4-(1Htetrazol - 1- yI)phenoxy)rrethyI)pyr
i mdin-2- yl ypigeridine-|-carboxylate >0 N N V2

10Tert - bug yl ; Hcl
4- (4 ((W@ﬁl—ktei»azol ﬁl)pheném{y\lg%yr—’

i mdi ZL@% pi per i di ne+in- car boxyl at e Hesi zed
fr@m t-butyl 4-(4- HsC

tﬁﬁzl sul f onyl oxy) et hyl ) pyri m di mc I ) pi peri di ne-|
-car ylate and 2-fkyoro-4-(1Ht etrazo “1-yl) phenol

(Exanmple 7, Step 3) a simlar manner as descri bed
in Exanple 2, @}ﬂ’r CDC13): “X SN9§r €1H, s),

8 65 (1+Hcad§> (1H, d) ¥ 39 (2H m, 7.17 15(1H,
, 5.2%C 4.19 (2H, n‘)e 2.99 (1H, m, 2.78

(2H : @8 (2H m, 1.77 (2H, m, 1.41 (9H, s).
rrple 8

2- ( 1R¢&geots| avd sppyditiongd ianNaOoN e, )N Qe 0-afi 465 4-RPh - IAR; RMiybrt.
0-4-(1Htetrazol -1- yl)phenoxy)nmethyl)pyrim di ne WO
2010/ 008739PCT/ US2009/ 047 F¥xhmple 1

tert-Butyl 4-(6-(4-(methylsulfonyl)benzyloxy)pyrimidin-4-yl)piperidine-1-

N 2 N
O)\)\ /\@\ ,/
Step 1: rert-Butyl 4-(6-hydroxypyrimidin-4-yl)piperidine-1-carboxylate

NQ—CN J(Z ‘é

H-O

carboxylate

To a solution of 4-(2-cthoxycarbonyl-acetyl)-piperidine-1-carboxylic acid tert-butyl
ester (9 g, 30 mmol) in anhydrous methanol (150 mL) was added sodium methoxide (28
mL, 120 mmol) and then formamidine hydrochloride (4.8 g, 60 mmol) at room temperature.
The reaction mixture was stirred at room temperature for 70 hours followed by heating at 50
°C for 2 hours. After cooling the room temperature, the mixture was concentrated under in

vacuo. The residue was dissolved in water and extracted with diethyl ether. The aqueous

phase was acidified with HCI and extracted with CH,Cl,. The organic phase was dried over
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Step 1:

4-((2-fluoro-4-(1Htetrazol - 1-yl ) phenoxy) net hyl ) - 2- (pi
w@erngost3- yl ) pyri m di ne hydrochloride 5 N N. PEINUS2009/047551

4-((2-fluoro-4-(1Htetrazol -1-yl ) phenoxy) net hyl ) - 2- (pi

peri di n-4-yl ) pyri mdi ne hydrochl ori de was synt hesi zed

tert-bu fl 4-
oA sy 57 e apneeSted i G @530 gy 11 R
(cﬁtﬁ) (Examplg &) 6. @raﬂHas)S&bytzfmrpfz diydHosh)! 2k éxma&;) d 88"(2H m),
dioxane in a simlar nanner as describéd in
1.63R&pm, 1. FhEEH,Gpr oduct was used in the next step
vvithout further purification Step 2:

2 (i DL e A SR M4 L.

Cargm(}zuat@S chl oropyrim d| n-2-yl)piperidin-4-yl)-442-fl uor
0-4-(1Htetrazol -1- 15yl ) phenoxy) net hyl) pyri m d| ne was
synt hesi zed from4-((2-fl uor%ﬁx 1Htetrazol -
yl') phenoxy) met hyl ) - 2- (pi peri n -yl ) pyrimdi ne
hydrochl ori de (Exanple
chl oro-2-i odopyri m dineyin simlar ras
described in Exanple ¥ Step 2. 1H NMR CD§1<3) 6 8.87
(1H, s), 8.68 (1H, :%)&108 16 (2H s), 7.5091H, dd),

3

7.38 (2H, m, 7.11 4YH m, 5.19 (2H s), 4.75 (2H,
m), 3.11 (1H m, 0 (2H, ), 202 2H m, 1.84

9 t gp[gsg L}Jt%l)%l of \zlgzgt-gutypéll (2(9 %y rogycl;grlun% m- %p&)%?l&ln%ﬁqgg%oexylate
(0.96 £:3 fénd]yred-metispduiRayl)h e nzaitahey JRHERYI hiioPedniddi ne- 1-
trlpchaeilglgﬁgslphme ( 1.05 g, 4 mmol) in 4-methylmorpholine (10 mL) was added
diisopropylazodicarboxylate (0.86 g, 4 mmol) at room temperature. The reaction mixture
was stirred at room temperature for 2 hours. The solution was filtered through a pad of
celite and the filter cake was washed with ethyl acetate. The filtrate was concentrated and
the residue was purified by flash chromatography on silca gel (1:1 hexanes/ethyl acetate) to
afford the desired product. '"H NMR (CDCls): § 8.7 (1H, s), 7.96 (2H, d), 7.64 (2H, d), 6.67
(1H, s), 5.52 (2H, s), 4.25 (2H, br), 3.06 (3H, s), 2.8 (3H, m), 1.95 (2H, m), 1.7 (2H, m),
1.47 (9H, s).

Example 2

tert-Butyl 4-(6-((2-fluoro-4-(methylsulfonyl)phenoxy)methyl)pyridin-2-
yl)piperidine-1-carboxylate

Step 1: Methyl 6-(1-(fert-butoxycarbonyl)piperidin-4-yl)picolinate
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Step 1: tert-Butyl

4- ( 3- hydr oxyphenyl ) pi peri di ne- 1- carboxylate 5 OH
waerosTsy | 4- ( 3- hydr oxyphenyl ) pi peri di ne- 1- cap@bKy10a9/@47551

was synt hesi zed from 3- (piperidin-4-yl)phenol in a

simlar manner as described in Syn. Lett. Vol. 5,

2007, 806-808. Step 2: tert -

arboxylate 10 0 Np 06, cH3 s; O Tert - butyl
4-(3-(4-(methyl sul fon gen |l o y)ﬁhen |') pi peridine-1-
car boxyl at e was synthéﬁ( ut yl

4- ( 3- hydr oxyphenyl ) pi per ne 1-carboxyl ate and 1-

(chl oronet hyl ) - 4- (et hyl sul fonyl ) benzene in a simlar

FBC%?S ;ﬁﬁgﬁgﬁg@hpgﬂﬁ HlL%gg%@edgtﬁ a%}jl%néllon H'lzﬂNWowder (1.3 g)in

anl@d&idus(HII-E (1@mL5 Tis r&@@tﬁfg suspcnsrﬁ)n’&@s(lﬁ&lﬁd ) 65 ?i? M S(rﬁhtutes and

thepzaﬂow ?0 g_ozoljgo r(og’m t?égl)%%ragulrle_l Trlr%éth%l'si? 2| c%?ol;leen?).Z n}L)6v91as added and

the'-zl%mlngwa%gtlrred at roorn temperature for 30 minutes. N-tert-butoxycarbonyl-4-iodo-
5-et hyl-2-(4-(3- Phylsulfonyl)benzyloxy)pheny [)pi

pipestind{ds ) 1yLIl)HE/(]I(}mH) wes adl®d. The reaction mixture was stirred at 50 °C for
2010/ Q08739PCT/ US2009/ 047551 Step 1:. . :

2 hguyssind gop tt%ﬂogbiefné’ﬁwl)rﬁeﬁ‘if%@%% P HERYTY o tHed-fugy lphosine (0.2 g)

andHA(AEHZ91idGRacetone)-dipalladium(0) (0.2 g) was dissolved in THF under a
nitrogen atmosphere, stirred at room temperature for 30 minutes, and added to the
organozinc solution. A solution of methyl 6-chloropicolinate (2.9 g) in THF was added. The
reaction mixture was warmed to 80 °C and stirred for 4 hours and subsequently cooled to
room temperature, filtered through a pad of celite. The filter cake was washed with ethyl
acetate and the filtrate was washed with saturated NaHCOs, water, and brine. The organic
phase was dried over anhydrous sodium sulfate, filtered and concentrated. The residue was
purified by flash chromatography on silca gel (1:1 hexanes/ethyl acetate) to afford the
desired product. "H NMR (CDCls): 8 7.97 (1H, d), 7.78 (1H, t), 7.34 (1H, d), 4.26 (2H, br),
3.99 (3H, s), 3.04 (1H, m), 2.84 (2H, m), 1.95 (2H, m), 1.7 (2H, m), 1.47 (9H, s).

Step 2: fert-Butyl 4-(6-(hydroxymethyl)pyridin-2-yl)piperidine-1-carboxylate

A solution of methyl 6-(1-(tert-butoxycarbonyl)piperidin-4-yl)picolinate (1.6 g, 5
mmol) in THF (25 mL) at 0 °C was treated with LiAIH4 (0.29 g, 7.5 mmol) and stirred for 1
hour. The reaction mixture was quenched with an aqueous solution of 2 N NaOH. The
suspension was filtered through a pad of celite and the filter cake was washed with EtOAc
(100 mL). The filtrate was concentrated in vacuo and the residue was purified by flash

chromatography on silca gel (1:1 hexanes/ethyl acetate) to afford desired product. "H NMR

59



10

15

20

25

4-(3-(4-(met hyl sul fonyl ) benzyl oxy) phenyl ) pi peri di ne
hydr ochl ori de was 5synt hesi zed fromtert-butyl

wa 2184008739 et hyl sul f onyl ) benzyl oxy) phenyl ) pi pePCTUS®O%047551
carboxyl ate (Exanple 9) and a solution of hydrochloric
acid in dioxane in a sim/lar manner as described in

(BT SSRGS ) e a8, LI A 85 185 Bt 1S o,

m)St 88 (21, m), 1.48 QH, 9. _
5-‘et hy1-2-(4- (3- (4- (nmet hyl sul f onyl ) benzyl oxy) phenyl ) pi
peridin-1- 10yl )pyri m dine o S

Step- Istrbry- Byl (d4c6-Emethy{seomylb syfednyipy bdinz3 iy Dxipdiaen} Foaghoxylate
peridin-1-yl)pyrimdine was synt hesi zed from
4-(3-(4-(met hyl sul fonyl ) benzyl g&yphenyl ) pi peri di ne
hydr ochl ori de and 2-chl or o-5- e@yl| pyrypidine in a
simlar manner as descri bg anpfe 5, Step 2. 1H
15 NWR (CDC13): 6 o2, __8), 7.94 (2H, d), 7.62
(2H, d), 7.22 (1H, %i §.84 (2H, m, 6.78 (1H, m,
5.12 (2H, s), 4.68 (2H,©9m), 3.04 (3H s), 2.93 (2H

m, 2.75 (1H, m, 2.45 (2H, m, 1.90 (2H, m, 1.67

( 2HTorgsolution®f ¢FHbuty) 4-(6-(iydroxymethyl)pyridin-2-yl)piperidine-1-

cart%g%ﬁé‘%g?gl%? éFf%T r41rLIJl§ 91(1) %{e 4y esnglchi%xn%wg(?mﬂ)lwas added triethylamine (0.72

g, 878 3rAdh bieinbinhsdshifemy lchiReiaz Yb.88:no R ahbly k) A | Afté&-séirting at
| ) pi peri di ne- 1car boxyl ate 5Tert - butyl

0°Q £¢r3- lfumi tho echign npytniedi asehi Ritadl With pedAdambwished vbthxiii@iand

te 00ny, 3 I s dissolved in N-ne . :
brip AT U e Sy he SIS QPO B HCarmtbEesidggyp used in

I j f .

e A bR Sl R TR, RAHIEDN - 52,69 (K0, 731,011
715 (tHud e S\3a@Hheptted (2aHdb3£3.08 6H,ad, 2189534, fror 1.3H2H, mYpoh(2H, m),

onpl etion, the reaction was quenched with water and
1‘4&(5&&% ed with ethyl acetate. The organic | ayer was

washed with 10brine, dried over sodium sulfate,

fil Sepest BRBEANCENLD AhBh-UNERhyIQHEEETHHRASSEHME Ry in-2-

r.esi‘d‘l}?jvf/as pugi fﬁgg by pr egar atyi[ve I—% C. %EIE}?NI\/RY)iﬂ]‘ﬁdln
yDpiopadisy-1-@rigxglat¢ 1H, br), 8.47 (1H, d), 7.85 (2H, d),

7.63 (1H, d), 7.52 (2H d), 7.22 (1H dd), 4.18 (2H

m, 3.72 (2H, s), 3.65 (2H, 3.07 €1H, m, 3.04

(3H, s), 2.61 (2H, m, . i.56 (2H, m,
1.45 (9H, s). Example o
O__N y

A mixture of tert-butyl 4-(6-((methylsulfonyloxy)methyl)pyridin-2-yl)piperidine-1-

carboxylate (0.37 g, 1 mmol), 3-fluoro-4-methanesulfonyl-phenol (0.19 g, 1 mmol) and
Cs,CO; (0.65 g, 2 mmol) in acetonitrile (20 mL) was heated to 70 °C for 5 hours. After
cooling, the suspension was filtered through a pad of celite. The filtrate was concentrated in
vacuo. The crude product was purified by flash chromatography on silica gel (1:1
hexanes/ethyl acetate) to afford the desired product. 'H NMR (CDCl3): § 7.62 (3H, m),
7.31 (1H, d), 7.14 (1H, t), 7.07 (1H, d), 5.25 (2H, s), 4.2 (2H, br), 2.99 (3H, s), 2.8 (3H, m),
1.85 (2H, m), 1.68 (2H, m), 1.43 (9H, s).
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15t ert - Butyl
4-(5-((4-(1Htetrazol - 1-yl ) phenoxy) net hyl ) pyri di n- 2-yl

WQ piipees7ad ne- 1- carboxylate IN N, N | rN7 >0p0r/0S2009/647551
solution of tert-butyl
4- (5- (hydr oxynet hyl ) pyri di ne- 2-yl ) pi peri di ne- 1- car boxy
|ate (250 ny, 0.86 mmol), -ﬁ%kb&etrazol-l-yl)pheno
(1.5 eq.) and triphenylphggﬁ Me3 (1.5 eq.) in 20 THF

azonE@%ﬁﬁbéyﬁA£2 ;ﬁg g& SHH¢%§%h%&BS”ﬂﬂ%YBP i
yl)g;géﬁélggﬁ J14S2009/ 047551 (3 mL). After the

dition s conplete, the reaction was allowed to
stir at 0O Cfor 1 hr and then a
an additional 16 hrs. After of tHe solvent in
vacuo, the residue . The I d by flash
chromat ography on silig (1: 2 hexan th
acetate) to afford tffe siyed product a% a sgjte
solid. 1H NWR (CDQvaﬂ;/ 8.91 (1H, s), 58. 6@ (1H, s),
7.44-7.76 (4H, 7.22 (1H, m, 7.14 (1H m, 5.12
(2H, s), 4.27 (2H m, 2.88 (3H M, 1.93 (2H m, 1.72

2H

(o OBt by PR R pnamety Dretmigrridiy4rgpyridine
n 2 yl)piperidin-1-y1)(3-
10i sopropyl -1, 2, 4- oxadi azo
2-42-fluoro-4-(nethyls
i di n-4-y1)pyridine

\oomte erature for

5-¥|1) net hdnone
t hyl ) - 6- ( pi per
O

4
/S ~
/

©

H,N
A solution of fert-butyl 4-(6-((2-fluoro-4-(methylsulfonyl)phenoxy)methyl)pyridin-
2-yl)piperidine-1-carboxylate (Example 2) in methanol (10 mL) was treated with 10 mL of
4N HCl in dioxane. The resulting solution was stirred at room temperature for 30 minutes.
All the solvents were removed in vacuo to afford the desired product as an HCI salt which

was used in the next step without further purification.

Step 2: 5-ethyl-2-(4-(6-((2-fluoro-4-(methylsulfonyl )phenoxy)methyl)pyridin-2-
yl)piperidin-1-yl)pyrimidine

N N
BN
)

A mixture of 2-((2-fluoro-4-(methylsulfonyl)phenoxy)methyl)-6-(piperidin-4-
yl)pyridine (1.0 eq.), 2-chloropyrimidine (1.1 eq.) and K,CO3 (4 ¢q.) in acetonitrile was
heated at 82 °C for 4 hours. The suspension was filtered through a pad of celite. The filter
cake was washed with ethyl acetate and the solvent was removed in vacuo. The residue was

purified on silica gel (1:1 ethyl acetate/hexanes) to afford the desired product. '"H NMR
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15(Exanple 3, Step 1) was synthesized using
3-isopropyl-5-(trichloronmethyl)-1,2,4- oxadiazole in a
wWOore10008739 m | ar to that described in exanpl e 1BCT/E81P9/047551
2. 1H NWR (CDC13): 6 7.66 (3H m, 7.38 (1H, d) 7.17
(1H, d), 7.12 (1H, m, 5.29 (2H, s), 4.8 (1H, , 4.18

(CPByy: -2 <§H8@‘%E%<f%m> 75 kg7 st Beky é%t) 51,48 (211, m)

a tod
30%Q?§ ( 2©?%%%r%9 24§ ??gﬁszﬁﬁﬂ lg%gﬁ%£§3%é¥%yljgyr

2010/ éos%é‘s'c-‘??b's%bBS/ 5;173%‘%91%%2"‘? s
e B SRR RS Lo RBRRRI Tt ©

yl) &ﬁ&hezrﬁﬁmﬁ@@n@onlcotlnate as the starting nmaterial.
i ol ogi cal Exanple 1 Stinmulation of cAMP Generation

of GPR119 stable cell line The cgmapounds of the

present invention were evalu tedllncpn assay
dermonstrating agoni sm of TR Say was
i ne exp |ng GPR119,

devel oped usi ng @bl

10generat ed as fgtﬁﬁmér R119 (co- pend ng cyr owned

patent application'U & Serial No. 11/964, A@iﬁ was

cloned into Gateway pDEST 40vector (Ilnvitrogen), using

t he T6a! @WAn O AH- Bty B Y36 @m&hﬁwlfo&@&t@(p%n@ﬁﬁ%ﬁidﬂgzIy@)plpendme-
sta

the manufacturer's instructions | e cel liné

1- wﬂpxg@ﬁ‘e@aﬂamlb% Stﬂaﬁéf(b%(iq 2d @8 mowh iplagetenipile GHOL) were added
el | h
cosiinBp RS S 18 Aok B2 PYEA ke by TR (s 431 Nanpgpend 2

fluptoad-etH rdreaz6RY-yDph&iol t mhelﬁhﬁt&nﬁ\iz@:ﬁdam a@®2 aC denshduts,@boled to
3,000, 000 cells/plate. Clones were selected using t he

roogh {NHICERLTIE a@ﬁéteéad thyoely pd 0beeligg. ohessf lkmFevepﬁ ORetiatRg under
rea%%g’@%r%gsufeo dttﬁg re%ﬁf?‘h %as%r&ﬁﬁoﬁrﬁﬁ L sﬂ 2 Sgel &1 |1
ng C ges | n in race ar-c eve

heiaﬁﬁﬂ@ﬂhﬁ%d‘e@teﬁ) t&x ek t@&ﬁ&t@q&&dﬁ 'H NMR (G’IDCH)?@SSJ@E(IH s),
CAVMP activity in res onse to 19 agoni st,
7.791(dHel: et él%ldéit)»e7d39 Henné 22 (bHa&)e%l (lfiﬁa,oiﬁ b@H $), 422 (2H,

m)P I t4g ells were
r%@ﬂ ég)mnth E%ﬂﬁheZéE§iéﬁggonRg t 10 ilMfor 30
mnutes in Ham s F12 Nbdl%gggﬂﬁbg) wi th 0.04% DMSO.
cAMP was neasured using t dynamc kit fromGs

io_( acc nuf act r's.
e TNl G ey Birtrergle} & D ety Ry Ggin 2
YDkﬁ%ﬁaﬁlﬁ 2§%ﬁhﬂﬁg by conpetitive i munoassay using D2
abel ed and europiumcryptate tagged anti cAWP
anti body. Wien in close proxi , the ﬁp and eur opi um
cryptate 25 undergo fl uorescerce |fesona e ener gy
transfer (FRET), which i K > uor escence
ratio (665 nml620 nm)y Uyl abel | ed CAI\/P t he,cel |

| ysate conpeted wit ?ﬁ \\ﬁN
=N

Step 1: 2-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)-6-(piperidin-4-yl)pyridine
hydrochloride
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WD 2010/ 008739PCT/ US2009/ 047551 D2 | abel ed cAWP for

the europium crypate | abel ed anti body. The resulting
W@lewoeesse i n FRET signal corresponded to i ntraR€l/Us089/047551

CAWP | evel s. Fluorescence was read on a BMS Labt ech

PHERAst ar, software version 1.50. The cl one

W th the greatest response tqQ GPR119 agoni st was

sel ected for the 5screenin agsay. Det er m nati on of

activity of conpounds sx\ere di ssol ved

[ | Mto provide

stock sol utions. Tond m ne activi ;dﬁnst GPR119,
conmpounds were incubated with GPRL19 st ally expressing
cells (described above) at 6-8 concentrations ranging

f 100, 0000 | | ates, i
5001 odr o ot e SoHbLE Ao (B2 § here’ |
yl)ph@tog@n@hﬂzﬁ%@up@lyl)@p@ﬁﬂmwl L¢arBoxddite ELOU € 0T44NMiidY (Example

the assa ounds were al so screened agai nst

4) t%clﬁam@m%ne @{916 ang snethanp(2185) wanadded dydwchigriejgeid solution
t [ fxar
© BT AR ] S5, R B Al Ploo RS 08 an
wapeicd doys@ckamﬁdo dAMEsd. evhelvehittabolid man @skdoyithanp@thict ipuefication.
i mmunoassay using 15 D2 | abel ed cAMP, and europi um
Crystag® staﬁ%ezigam (2 TRrL-at HDeghYz01 BB HhERLG RSB Y] )pyridin-2-
proximty 2 and europi um cryptate undergo
YDPW@B@@S%@BE@“?@@ﬁhance energy transfer (FRET), which
I's measured as a fluorescence ratio (665 nnml620 nnj.
Unl abel l ed cAMP in the cell | conpegted with the
D2 | abel ed cAMP for the e op'unJ rypat el | abel ed
anti body. The resulting decrgas¥ in F i gna
corresponded to intr r cAVP 20l -0
determ ne percen%\ggiiﬁ%ty for a tested conw\uﬂd t he
FRET signal valu ed at a particular
concentration are conpared to the Mximal FRET signa
val ue obtai ned for
5-Ethyl-2-{4-[4-(4-tetrazol - 1-yl - phenoxynet hyl ) -thi azo
| - 2Ayih]xtpicd 2(¢1- ﬂudroyéﬂ:I}H-}ﬁﬁ}tfaizﬁ]i- thytyphenbRe)nmmixy 1 ywad(piperidin-4-
yl)?grgclilﬁé Elygrpfg%l?réc;o& ()_|_70yg Odﬂg m%}r@w}lyle 5, Step 1), 2-chloropyrimidine

a
(0. 6@3; !I?%n g ?g% aséi% 8‘8‘1/?3@?% Ife? 97?] % (IJO IB’%’% hﬁ%ﬁj ﬁedlﬁléthylfonnamlde (4 mL)

was beagedhatrd Coflor dthours. The solution was diluted with water and extracted with

5- Et 4-tetrazol - v|.- phenoxy.net h -t.hi azo
ethpl %ey% Brd il e ¥ SFproiael o S TRt A3 Sna
co@é{é{rﬁc&i m;&a{%w[ Phd rdsiduMwal ParifYNbAEiSiLS g@f(1:1 hexanes/ethyl acetate) to
affomthe{wmdlpmduyt PRGHBXE I Ik B)8-21H1 Bz 6), 820y 2H; i pEPI(tHL, t), 7.53

B4 B R dat el 26 (3R ST e B R B0 con.
)'@QQ(E@Rﬁt2d1@M{3ﬁ)HQ&QQHPﬁﬁ 1.2¢13ryjiy.i es of conpounds
in Table 1 below are expressed as %activity at 3 ilM

conpound conpared to the @gﬁhﬁﬁé6act|V|ty of
5 Ethyl 2-

h h - - - DI:
L A OSPRS00
5-(trifluoromethyl)pyrimidine
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A mixture of 2-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)-6-(piperidin-4-
yl)pyridine hydrochloride (0.070 g, 0.179 mmol) (Example 5, Step 1), 2-(methylsulfonyl)-
5-(trifluoromethyl)pyrimidine (0.038 g, 0.179 mmol) and NaHCO; (0.075 g, 0.896 mmol)

5  in dimethylformamide (4 mL) was stirred for 4 hours at room temperature. The solution
was diluted with water and extracted with ethyl acetate. The organic layer was separated,
dried over sodium sulfate, filtered and concentrated in vacuo. The residue was purified on
silica gel (1:1 hexanes/ethyl acetate) to afford the desired product. '"H NMR (CDCls): & 8.91
(1H, s), 8.49 (2H, s), 7.70 (1H, t), 7.53 (1H, dd), 7.39 (2H, m), 7.21 (1H, m), 7.13 (1H, m),

10 5.31(2H,s),5.02 (2H, m), 3.07 (3H, m), 2.07 (2H, m), 1.85 (2H, m).

Example 7

tert-Butyl 4-(4-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)pyrimidin-2-
yl)piperidine-1-carboxylate

(o]
O N
Y r\\[N\\N
>r° N

Step 1: Methyl 2-(1-(tert-butoxycarbonyl)piperidin-4-yl)pyrimidine-4-carboxylate

15

To a slurry of Rieke zinc (0.252 g, 3.86 mmol) in THF (5 mL) was added tert-butyl
4-iodopiperidine-1-carboxylate (1.06 g, 3.21 mmol). The suspension was stirred at 50 °C
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Exanple 2 rNC) 1OyN O S(:) Il 059
Exanpl e 3
WO 2010/008739 PCT/US2009/047551

for 1.5 hours and then cooled to room temperature. Meanwhile, in a separate flask, a
mixture of tri-2-furylphosine (0.060 g, 0.256 mmol) and tris (dibenzylidendacetone)-
dipalladium(0) (0.066 g, 0.064 mmol) was stirred in THF under a nitrogen atmosphere for
30 minutes. The contents were subsequently added to the organozinc solution. Methyl 2-
chloropyrimidine-4-carboxylate (0.72 g, 4.17 mmol) (see US PCT 2007/225271 A1 ex.
C4.1) in a solution of THF (5mL) and DMF (2 mL) was immediately added to the mixture.
The solution was then stirred at 80 °C for 3.5 hours. After cooling to room temperature, the
solution was diluted with water and extracted with ethyl acetate. The organic layer was
separated, dried over sodium sulfate, filtered and concentrated in vacuo. The residue was
purified on silica gel (1:1 hexanes/ethyl acetate) to afford the desired product. 'H NMR
(CDCl5): 6 8.91 (1H, d), 7.80 (1H, d), 4.21 (2H, m), 4.01 (3H, s), 3.18 (1H, m), 2.87 (2H,
m), 1.99 (2H, m), 1.84 (2H, m), 1.43 (9H, s).

Step 2: fert-Butyl 4-(4-(hydroxymethyl)pyrimidin-2-yl)piperidine-1-carboxylate

A solution of methyl 2-(1-(tert-butoxycarbonyl)piperidin-4-yl)pyrimidine-4-
carboxylate (0.155 g, 0.483 mmol) in THF (5 mL) at 0 °C was treated with LiAlH, (0.022 g,
0.519 mmol). The mixture was stirred for 1 hour. The reaction mixture was quenched with
a 2 normal aqueous NaOH solution. The slurry was filtered through a pad of celite and the
filter cake was washed with EtOAc. The organic layer was separated, dried over sodium
sulfate, filtered and concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel (1:2 hexanes/ethyl acetate) to afford the desired product. 'H
NMR (CDCl): 6 8.61 (1H, d), 7.16 (1H, d), 4.75 (2H, s), 4.21 (2H, m), 3.08 (1H, m), 2.88
(2H, m), 1.82 (2H, m), 1.84 (2H, m), 1.43 (9H, s).

Step 3: fert-Butyl 4-(4-((methylsulfonyloxy)methyl)pyrimidin-2-yl)piperidine-1-

carboxylate
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Tert-butyl 4-(4-((methylsulfonyloxy)methyl)pyrimidin-2-yl)piperidine-1-
carboxylate was synthesized from fert-butyl 4-(4-(hydroxymethyl)pyrimidin-2-
yl)piperidine-1-carboxylate (Example 7, Step 2) in a similar manner as described in

Example 2, Step 3. This compound was used in the next step without further purification.

Step 4: tert-Butyl 4-(4-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)pyrimidin-2-
yl)piperidine-1-carboxylate

Tert-butyl 4-(4-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)pyrimidin-2-
yl)piperidine-1-carboxylate was synthesized from tert-butyl 4-(4-
((methylsulfonyloxy)methyl)pyrimidin-2-yl)piperidine-1-carboxylate and 2-fluoro-4-(1H-
tetrazol-1-yl)phenol (Example 7, Step 3) in a similar manner as described in Example 2,
Step 4. "H NMR (CDCly): & 8.98 (1H, s), 8.65 (1H, d), 7.66 (1H, d), 7.39 (2H, m), 7.17
(1H, m), 5.21 (2H, d), 4.19 (2H, m), 2.99 (1H, m), 2.78 (2H, m), 1.98 (2H, m), 1.77 (2H,
m), 1.41 (9H, s).

Example 8

2-(1-(5-chloropyrimidin-2-yl)piperidin-4-yl)-4-((2-fluoro-4-(1H-tetrazol-1-
yl)phenoxy)methyl)pyrimidine
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Step 1: 4-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)-2-(piperidin-4-

S
= (@)
@ Y.
HN

NN

°N
=y

yl)pyrimidine hydrochloride

4-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)-2-(piperidin-4-yl)pyrimidine
hydrochloride was synthesized from tert-butyl 4-(4-((2-fluoro-4-(1H-tetrazol-1-
yl)phenoxy)methyl)pyrimidin-2-yl)piperidine-1-carboxylate (Example 7) and a solution of
hydrochloric acid in dioxane in a similar manner as described in Example S, Step 1. The

10 product was used in the next step without further purification.

Step 2: 2-(1-(5-chloropyrimidin-2-yl)piperidin-4-yl)-4-((2-fluoro-4-(1H-tetrazol-1-

N F
N N N
o >N =N

2-(1-(5-chloropyrimidin-2-yl)piperidin-4-yl)-4-((2-fluoro-4-(1H-tetrazol-1-

yl)phenoxy)methyl)pyrimidine

15 yl)phenoxy)methyl)pyrimidine was synthesized from 4-((2-fluoro-4-(1H-tetrazol-1-
yl)phenoxy)methyl)-2-(piperidin-4-yl)pyrimidine hydrochloride (Example 8, Step 1) and 5-
chloro-2-iodopyrimidine in a similar manner as described in Example 5, Step 2. '"H NMR
(CDCls): 6 8.87 (1H, s), 8.68 (1H, d), 8.16 (2H, s), 7.50 (1H, dd), 7.38 (2H, m), 7.11 (1H,
m), 5.19 (2H, s), 4.75 (2H, m), 3.11 (1H, m), 3.00 (2H, m), 2.02 (2H, m), 1.84 (2H, m).

20
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Example 9

tert-Butyl 4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidine-1-carboxylate

0
XOIOO\ n &

& “CHs

Step 1: fert-Butyl 4-(3-hydroxyphenyl)piperidine-1-carboxylate

OH
>(OYN
|
O
Tert-butyl 4-(3-hydroxyphenyl)piperidine-1-carboxylate was synthesized from 3-
(piperidin-4-yl)phenol in a similar manner as described in Syn. Lett. Vol. 5, 2007, 806-808.

Step 2: fert-Butyl 4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidine-1-

0
XOXO/@ /\©\ &

& “CHs

carboxylate

10
Tert-butyl 4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidine-1-carboxylate was
synthesized from tert-butyl 4-(3-hydroxyphenyl)piperidine-1-carboxylate and 1-
(chloromethyl)-4-(methylsulfonyl)benzene in a similar manner as described in Example 2,
Step 4. "H NMR (CDCls): 8 7.97 (2H, d), 7.65 (2H, d), 7.23 (1H, m), 6.81 (3H, m), 5.15
15 (2H,s),4.25 (2H, m), 3.04 (3H, s), 2.79 (2H, m), 2.62 (1H, m), 1.82 (2H, m), 1.60 (2H, m),
1.48 (9H, s) .

Example 10
5-ethyl-2-(4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidin-1-yl)pyrimidine
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Step 1: 4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidine hydrochloride

(@]
H,N S,/O

& “CHs

4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidine hydrochloride was
synthesized from tert-butyl 4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidine-1-
carboxylate (Example 9) and a solution of hydrochloric acid in dioxane in a similar manner
as described in example Example 5, Step 1. The product was used in the next step without

further purification.

Step 2: 5-cthyl-2-(4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidin-1-
yl)pyrimidine

O/\©\ O
N N /7
| \\r

/N

S<
& ~CH;

5-ethyl-2-(4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidin-1-yl)pyrimidine was
synthesized from 4-(3-(4-(methylsulfonyl)benzyloxy)phenyl)piperidine hydrochloride and
2-chloro-5-ethylpyrimidine in a similar manner as described in Example 5, Step 2. 'H
NMR (CDCl): 8 8.17 (2H, s), 7.94 (2H, d), 7.62 (2H, d), 7.22 (1H, m), 6.84 (2H, m), 6.78
(1H, m), 5.12 (2H, s), 4.68 (2H, m), 3.04 (3H, s), 2.93 (2H, m), 2.75 (1H, m), 2.45 (2H, m),
1.90 (2H, m), 1.67 (2H, m), 1.18 (3H, 1) .
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Example 11

tert-Butyl 4-(3-((4-(methylsulfonyl)benzylamino)methyl)pyridin-2-yl)piperidine-1-

carboxylate

OYN
o L
T & CHs

5  Tert-butyl 4-(3-(aminomethyl)pyridine-2-yl)piperidine-1-carboxylate (300mg, 1.03mmol)

;

was dissolved in N-methyl pyrrolidinone (SmL), and diisopropylethylamine (3eq.) was
added to the reaction followed by 4-methylsulfonylbenzylbromide (1.5¢q.). The reaction
mixture was heated and stirred at 115 °C for 3hrs. Upon completion, the reaction was
quenched with water and extracted with ethyl acetate. The organic layer was washed with

10 brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by preparative HPLC. "H NMR (CDCls): & 8.54 (1H, br), 8.47 (1H, d),
7.85 (2H, d), 7.63 (1H, d), 7.52 (2H, d), 7.22 (1H, dd), 4.18 (2H, m), 3.72 (2H, s), 3.65 (2H,
s), 3.07 (1H, m), 3.04 (3H, s), 2.61 (2H, m), 1.82 (2H, m), 1.56 (2H, m), 1.45 (9H, s).

Example 12
15 tert-Butyl 4-(5-((4-(1H-tetrazol-1-yl)phenoxy)methyl)pyridin-2-yl)piperidine-1-
carboxylate
=N
N
z 0
|
N

To a solution of tert-butyl 4-(5-(hydroxymethyl)pyridine-2-yl)piperidine-1-carboxylate (250
mg, 0.86 mmol), 4-(1H-tetrazol-1-yl)phenol (1.5 eq.) and triphenylphosphine (1.5 eq.) in
20 THF (7 mL) at 0 °C was added a solution of di-zert-butyl azodicarboxylate (1.5 eq.) in THF
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(3 mL). After the addition was complete, the reaction was allowed to stir at 0 °C for 1 hr and
then at room temperature for an additional 16 hrs. After removal of the solvent in vacuo, the
residue . The residue was purified by flash chromatography on silica gel (1:2 hexanes/ethyl
acetate) to afford the desired product as a white solid. '"H NMR (CDCls): & 8.91 (1H, s),
8.62 (1H, s), 7.44-7.76 (4H, m), 7.22 (1H, m), 7.14 (1H, m), 5.12 (2H, s), 4.27 (2H, m),
2.88 (3H,m), 1.93 (2H, m), 1.72 (2H, m), 1.48 (9H, s).

Example 13

(4-(6-((2-fluoro-4-(methylsulfonyl)phenoxy)methyl)pyridin-2-yl)piperidin-1-yl)(3-

isopropyl-1,2,4-oxadiazol-5-yl)methanone

[ i
HC, N-0 N O
HN/ N //()
HaC g
o)

& CHs

2-((2-fluoro-4-(methylsulfonyl)phenoxy)methyl)-6-(piperidin-4-yl)pyridine
(Example 3, Step 1) was synthesized using 3-isopropyl-5-(trichloromethyl)-1,2,4-
oxadiazole in a manner similar to that described in example 10, step 2. 'H NMR (CDCLs): &
7.66 (3H, m), 7.38 (1H, d), 7.17 (1H, d), 7.12 (1H, m), 5.29 (2H, s), 4.8 (1H, m), 4.18 (1H,
m), 3.3 (1H, m), 3.6 (1H, m), 3.02 (3H, s), 3.0 (2H, m), 2.05 (2H, m), 1.9 (2H, m), 1.35
(6H, d).

Example 14

tert-Butyl 4-(4-((2-fluoro-4-(1H-tetrazol-1-yl)phenoxy)methyl)pyridin-2-
yl)piperidine-1-carboxylate
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The title compound was obtained in a manner similar to that described in Example 2

using methyl-2-chloroisonicotinate as the starting material.

Biological Example 1
Stimulation of cAMP
Generation of GPR119 stable cell line

The compounds of the present invention were evaluated in an assay demonstrating
agonism of GPR119. This assay was developed using a stable cell line expressing GPR119,
generated as follows. GPR119 (co-pending, co-owned patent application U.S. Serial No.
11/964,461) was cloned into Gateway pDEST 40vector (Invitrogen), using the Gateway
cloning system (invitrogen) according to the manufacturer’s instructions. A stable cell line
was generated by transfecting a 10cm plate of CHO cells (source) with 8ug of this construct
using Transit-CHO transfection kit (Mirus). CHO cells were plated the day prior to
transfection at a density of 3,000,000 cells/plate. Clones were selected using the antibiotic
G418 at 500ug/ml. 23 clones were picked and assayed for the expression of the receptor by

measuring changes in intracellular cAMP levels in response to a known GPR119 agonist.

To measure cAMP activity in response to GPR119 agonist, the clones were plated in
96 well plates at 17500 cells per well. On the day after plating, cells were incubated with
theGPR119 agonist at 10 uM for 30 minutes in Ham’s F12 Media (Gibco) with 0.04%
DMSO. cAMP was measured using the cAMP dynamic kit from Cis Bio (Bedford, MA)
according to the manufacturer’s instructions. Briefly, cells were lysed, and cAMP levels
determined by competitive immunoassay using D2 labeled cAMP, and europium cryptate
tagged anti CAMP antibody. When in close proximity, the D2 and europium cryptate
undergo fluorescence resonance energy transfer (FRET), which is measured as a

fluorescence ratio (665 nm/620 nm). Unlabelled cAMP in the cell lysate competed with the
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cl oal kyl group,
het er ocycl y/<&? oup, p and heteroanyl group is

optionally“substituted with f Q1 t6& 4 substituents
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E’fﬁgr'@??% _ioalkyl, G _iosubstitut 75
C3_7cycl oal kyl , C2_10al kenyl, C2 Al kynyl || aryl,
heteroafyl, -CN, NRaCORb, -NRaCO\IRaﬁb N2, -ORa,
- NRaRb, |- CORa, - OO2Ra, - CONRaRb, - SR, \25- $( 0) Ra,
-5(0) ZRE - NRaS(0) 2Rb, and S@NRaR]@ /Nr opti onal |y
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Ra_and are conbined to forma 4- 6- menher ed
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a bond, G _4al kyl ene, C2_6al kenyl ene, C2_6al kynyl ene,
-C(0)-, and -C(0) - (CFBiplbgica] Ewimapli 2 t he al i phatic
portions of X1 are optionally substituted with WO

2010/ 008739PCT/ USRRARA &4&2%6n PRkt R rifliies) Menber s
sel ected fromthe group consisting of halo, C _4alkyl,
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0. 76WLage&BaP (RbHﬁ:le HBNBHORR: (HiowSERar RuppeBeaRa with 0.1%
- SO2NRaRb; each R4 is i ndependent ly selected from
glucpge @ﬁ&}y%&% STliqu@n@feaHs thep excised | Tom) qbﬂrat and placed in 5ml of the

loyl

oM 1y L L 0 Ry B
pancsERNRefken vigorously tyshaaé |f@ci(b&éctﬁttd3rﬁﬂhb eesgttmlgphgest is washed four

. consi sting, of H, 0'_511?5 and Cl1 5s ted al ky];
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al kyl, 7cycl oal kyl, C2_ioal kenyl, C2_10al kyny CN,

in NCB1 tudRaThree 2ml layers of ficoll solution of decreasing density (l 096 1.069,
1.037) are then added to the tube to create a density gradient. The gradient is centrifuged at
1500rpm for 15 minutes after which islets are picked from the top two layers. Islets are
washed four times in HBSS buffer, then cultured in RPMI 1640 media (Gibco)
supplemented with 1% fetal bovine serum. The following day, 25 size-matched islets are
placed in a perifusion chamber and exposed to Krebs Ringer Buffer (KRB;119mM NacCl,
4.7mM KCl, 25mM NaHCOs;, 2.5mM CaCl,, 1.2 mM MgSQOy4, 1.2mM KH2PQOy,) at a rate of
Iml/minute, using a Cellex Acu-sys S perifusion culture system. The islets are exposed to

KRB containing glucose at 2mM for 30 minutes, followed with buffer containing 16mM

glucose for 30 minutes, then returned to 2mM glucose for a further 30 minutes, in the
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NRaRb, -CCORa, -CO2Ra, - CONRaRb, -NRTORb, - NRTO2Rb,
- NRaCONRaRb, SRa, -S(0)Ra, -S(0)2Ra, -NRaS(0)Rb,

WO NROSIOIPRD, - SO2NRaRb, a 4- to 7-nenbered  PCT/US2009/047551
het erocyclyl group, aryl and a 5- to 10-nenbered
het er oaryl group, 20wherein each of said heterocyclyl

orsditei Dol et e DR AR e B BN AR i ol

at 1 HgﬁR@ RASRAL ¥151§§ |a9fatcﬁgn Es 1@ r%ﬁldglrs@alﬂ@d ?&rlﬁétﬁ’ﬁl'dg l%odfn ELISA kit

0XoO, , G _4hal oal kyl ;7 C3_7cycl oal
(MadodN@Ltrasana],Ve -RNRthl,m ECR™Kit, 6@@;@) -Iﬁmkiﬂaéztmtlon rate in

respgasg)géb ﬁglcos%kgoé%%galgﬁ &1meseﬁcﬁ%§%b%§g Bhe r?rvl)le%ain order to

ZnifatRNAsUNR sBE@toeP PRPARE td Porh® Pludost-durir t&r30 minute perifusion.
qu6 Bja‘rr‘oered ri ngow dbeach Ra a thRb |él |%dependerl11tllil !

Stagistiesd signiffcpnin afivelfeeaey it ORK] ‘gqtpvqgn weated/ahdogeiated islets are

def%ﬂ?@?%‘%?%%?&&'ﬁ@ﬂi% R’ S Toal tymal iyt

substituted aryl, ered teroaryl, 5- to
6- menber ed substi tut eoélﬂglgwg‘g?%np d aryl G _4al kyl ;
and wherein the aliphatic portions of each of said Ra

and RD i s 300ptional Y §HEeose hodIaRfe h from one to
three nenbers sel ected from t he group consistin

hal 8:10-weRkiold n@m)@j]w] Nq 1@1&1;[? maintgped OIg(e(gy%l ghow diet

PafhOARE %he@%%%gmeﬂg@féggpﬁ% fs S Wb oz i

gro&@i@i :@(BWdS&E’ﬁ% LS200 GRRD Bl agddR &t dosbmia@@gﬁlﬂoln 0: 3C3(Dmg/kg or
2 and - Nr S( O@ZN&RM) 2, wherejn each
the; W&@Eﬁﬁ e G 479 IVOEEN 89)- SAmpRwidses MtVé@d@raléfanﬁvage at
h I
108 BITR L RN REEERURR 15 SR RSB XL Bayer) a
timel (aibafotg admlermnomnﬁcomrﬁpdﬂlthd Bhio d\WBacoyd is merduMB aggin Mfte530

e ST e R e e Wt

méa%r@tﬁk@@ El%C{alEéfnom L) e6(1}1 Y ldf?d @mﬁlhtﬁitésn:ﬁ’[eiaglu‘c&e ddE¥fRistration by
- CONRa . aryl, eroaryl ,

gl@@b@t@r(@@@u&a‘ﬂyte )éh,dBiS{@b)st ituted heteroaryl. 5. A
conmpound of claim1l, wherein Dis -CH2- or -0-. 10 6. A
c onpbumﬂe tfvelslaad plotted agadirsetimeEaIidsthe {DidPemantal -afza. under the curve

of claim.1,
(A BRTRP sionie ko s Sk (57 2w Grghied gisim 5.0
Ou’tl@‘gare e%cluﬁbc?@éﬁ’gygﬁl&yosf bAMoAR1@ftesd! Al Makistichl si@niffbance of

or 8 wherein Ar is selected fromthe group
dlf&mﬁszlestn AYCoff cohpaynd treapmicatydompayadi terivdhialel are getermringd/by non-

par%}ge![rgcal%llrug%a!lllWallis test with Dunn’s post test.

Biological Example 4
Incretin measurement

The effect of GPR119 agonists on the secretion of insulin, Glucagon-like peptide-1
(GLP-1) and GIP in C57/6J mice are determined as follows.

8-10 week old male C57/6J mice (Harlan) are maintained on a regular chow diet
(Purina 5001). On the day of the experiment mice are fasted for 6 hours then randomized

into groups (n = 8). All groups are treated with the DPPIV inhibitor sitagliptin at 100mg/kg
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15 triazinyl, substituted phenyl, substituted pyridyl,
substituted pyrimdinyl, substituted pyrazinyl,

W@ anevva7ee ed pyridazinyl, and substituted tri aeCmys2009/047551
and wherein when Ar is substituted, Ar is
independently substituted with one or two R6 groups

d .of th R6
to psil SRR e dbur Gl BT I ORER i S PRfieR grSgosed a
coﬁl@h@atuﬁ%_ﬁé@lﬂ%ﬁom@ 3.50@&1@/@@ ky ho, eMORaY, TREARA80 and0 minutes.

205- nenber ed heteroary grou 11. A conpound of claim
Sitagiptinie pdminisi¢red Rethg rsamp psing sedetiumn diat gNicess|as dgike is adminsted
at (ih%ﬂt%g] cﬁ‘fq{ ik rk{gl%loei% Q?ters %‘[un&ﬁ%féi uilyt?a{;l;%g' %lr}%ﬁa]res grke)stglgszed with

pemtﬁbadaaajl(yd)mg/lihllm ma%obﬂmﬁbﬁ)mh Bloodrd11d¢ted Wﬁéhrqyinl’cﬁirey In
A caonpound of cla wherein zero, one of
mlwatalw tubgqg (BWWltgmta@gumsEWAz For GhE-Fassay the collectlon tubes also

colt BRSPSl thhﬁ{bltcg]g?wg% em& e OP-| 8s g ??lﬂec‘ cted fromthe

group conS|st|ng 0 n pyri pyrim di nyl,

DY s mg%ure%%%in”gyb AR hhgpbna s g5l &EbED)

e group consiesting o enyl

acd@ydih@tdlihe Yhanu PycEaed dinktrudiohs. dBﬁdaBtWa GLPilag mﬁbured using
substltuted(Phen yl., substituted pyridyl, substituted
wgp Brilile RSt eslqug‘leq) FldgApssay kit (’imco) according t o the manufacturer’s

1ns?tgét9c{dlgo%%§ 98 ﬁyl gﬁ?&%ﬁ{ﬁ%? élgése%ﬁﬁt%ian E:LIS gq%‘ﬁ;ﬁ tL{Lﬁl(éO)

pyridazinyl, tuted triaziny erei
acom&ngmthem&u&&turtnﬂ metruckions.s | ndependent |y
substituted with one or two R6 groups. 13. A conpound

of claim 12 wherein, Fﬁc'%gl@e]zggﬁl tt§romthe group
consi sting of fluoro, -S(0)2CH3, N-linked

5i m 8‘22LY&PP%HF“&*“‘*%&%A?%%%%S WA ERDE rat o1 1

%|4| F?r’ngl%%#%s {a@_gﬁﬁ\g’rémigwo‘ﬁea) are o%talnedi?%rgvueeﬁs of age and
acdlin{diZdd BrE WddklDefdrk bling 2 8h Q'high fat diet (RD 13004, Research Diets).
Compounds are administered to the rats by daily gavage at concentrations ranging from 0.3-
300 mg/kg in 1% CMC, 2% TWEEN 80. Body weight and food intake is monitored daily.
After 14 days of dosing, blood samples are taken from overnight fasted animals to measure
glucose and insulin. Glucose is measured using a glucometer (Ascensia Elite XL, Bayer),
insulin is measured using rat insulin ELISA kit (ALPCO). Insulin and glucose levels are

compared to those of vehicle treated animals to determine efficacy.

All patents, patent applications, publications and presentations referred to herein are
incorporated by reference in their entirety. Any conflict between any reference cited herein
and the teaching of this specification is to be resolved in favor of the latter. Similarly, any
conflict between an art-recognized definition of a word or phrase and a definition of the

word or phrase as provided in this specification is to be resolved in favor of the latter.
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105 W5 W5 Wl and Wb are independently sel ected
fromthe group consisting of CR3, and N, provided
WO bav/0es1By zero, one, two, or three of W, VR25P@BBSAM9/047551
and Wb is N, D and E are independently selected from
the group consisting of a bond, -(CHR4)p-, C(O)-,
S(0)-5 -5(0)2-5 and - NR5-, provided that
Wrbagég(allar]ﬂfdor Eis -(CHR4)p- or -C(0)- and wherein; 15p
, 1, 1 , or 4, Ar is a 5- to
L. 1o-r%ewaén%ladﬁﬁwgmﬂﬁ%éw | group, optionally
substituted with fromone to flve R6 groups; R is
selected fromthe group consisting of H5 C _ioal kyl,
G _iosubstituted al kyl, 20C3 7yc\}voal kyl, C2_1
QGal kenyl , C2_i oal kyny’j 2 X1- CO2Ra,
- X1- CONRaRb, -SCRRerN a 4- ] ~.-, ed heterocyclyl
group, aryl and a 5- et eroaryl group,
wher ei n each of said c¥y¢l oal kyl™ grou het er ocycl yl
group, aryl group and mez)rgroaryl gr ouge-+saropti onal |y
substituted with from1 4substituents
i ndependent |y sel ected frothe group consi sting of
W (I%%Jng G _ioal kyl, C _iosubstituted 25al kyl,
cycl oal kyl , C2_10al kenyl , C2_10al kynyl, aryl,
Wh W 26 WWA and \E&\Iare iNRpECQRly sN%@dﬂBﬁRﬂm grd\l@&,ons@‘ﬁtg of CR?, and

Ty o TR OPo RS i Bep RERRL2 B Speri s by
D, Bad &neke B@eﬁnﬁeﬁ%é&%@l fhdin by g’fbﬁ'p onsising Qf a BoiE UR@H@‘% ,

ring, i s ‘sel ectedfromt e group
2@10%) G@?&g PG$ (Q)szﬁ()@)zams 5NRGo nvmxsdedrtgatofneaof Boorck;
Ien&@%z (? % | ene, C2_6al kynyl ene, -C(0)-,
B w ein the aliphatic portions of
g(@ pbezoptl onal |y subst ituted with one to three
rrerrbers selected fromthe group consisting of hal o,
jis®. laen %yl , Cl- 4substituted al kyl and G _4hal oal kyl ;
is independently selected fromthe group
klggﬁgaggzng of H halo, C1 5 alkyl, Cl 5substituted
m@l()kyjz 3@38r2?cycl oal kyI CCRa COZRa - CONRaRb, -ORa,
(2Ra. and - SO2NRaRb, an
Aro\mée'iOnl Qm@lﬁbﬁlﬁé a@i& 8§ E?tprﬁ@ryﬂrgr%lpzoﬁmaﬂzz Slil@tlaa%w% ifrom one to
%‘Hﬁ]gsd al kyl, the two R2 nenbers can optionally
cycllz forma ring; 10R3 is selected fromthe
R' gy Mﬁatadcfmm slid grguptontdjstingbbH, €y anlkyl, G;. 1(53abskmhtpd alkyl,

Féﬁ%?é%lk Egglk%mgaébwmf&géblﬁyl Xl ;X %@ﬂ “R",

-SO,R?, a 4- to 7-membered heterocyclyl group, aryl and a 5- to 10-membered

heteroaryl group, wherein each of said cycloalkyl group, heterocyclyl group, aryl group
and heteroaryl group is optionally substituted with from 1 to 4 substituents
independently selected from the group consisting of halo, C;_jpalkyl, C;_josubstituted
alkyl, Cs_;scycloalkyl, C, jpalkenyl, Cj. jpalkynyl, aryl, heteroaryl, -CN,

“NR'COR”, -NR*CONR'R’, -NO,, -OR", -NR"R", -COR?, -CO,R", -CONR'R", -SR",
-S(O)R?, -S(0);R?, -NR*S(0),R", and —SO,NR"R", or optionally R* and R" are
combined to form a 4-, 5- or 6-membered ring, and X' is selected from the group
consisting of a bond, C; salkylene, C; salkenylene, C, galkynylene, -C(O)-,

and -C(0)-(CH,),4-, wherein the aliphatic portions of X! are optionally substituted with
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SORa Rb, -SO2Ra and - SO2NRaRb; each R4 is
i ndependently selected fromthe group consisting of H,
wWh2010/008Z39 5 al kyl, G _5substituted al kyl, PCT/US2009/047551

C3_7cycl oal kyl, -CORa, -CO2Ra, -CONRaRb, -ORa,
15- NRaRb, -NRaCORb, -SORaRb, -SO2Ra and - SO2NRaRb; R5
's el.ected from rou consistin of ..H

g T TES DETPFR o BHCAME e RESP S s feianfi ¢
S@h&@m@h ilkﬂmnui@ ,BEIBMRylEONSI St ng of H, hal o,

j oal k G _i osubsti t uted al kyl 7CYC| oal kyl ,

eacmzlf 119 md@eﬁ}denﬂmlq@@d fegmythe gioMp cnmstmg haNRQRwlkyl

PR Myt SR LERCORR SRR e
- NREBOR2ROR® @m&%nd éS@g-N RaR 7anﬁ&>¢"ﬁ3:@d’1ﬁ @i/hen the subscript m is 2
heterocycly group, aryl 5 to 10- nenbered

radd gaaly! g ohpituird ebed, ﬁh%%thwRome@&P@ i PRy cy¢lize to form a

ps, said aryl and heteroaryl groups are optionally
subStituted with fromone to four substituents
R’ iisnaqpenident e elecamibtihg ofiHt helo gryang @©oakkiyk d; sgpbstituted alkyl,

8 ettty SR
- NRHERRD 50, NRAIRIBINR-RRACONRARD, - SRa, - S(0) Ra, - S

(0) 2Ra, ONPaSERD.and - SOPNRARb, and optional |y Ra
cachrRf lRin;deaﬁeieudyrmlﬂe@ﬂ fromftbe groap donsiGingar Hs hatenbe k!,

ring;, an an D, i s And de el

f¢bﬁ‘gﬁ‘l?sﬁé“q6‘f%%g Egﬁcé’lcgqaﬁ‘ﬁ’b gfj ng h%}@%ﬁ% al

GNR*‘RhaNraC R, -SCR ROCRoLRBAHY-SO,RRERE 0CyCl yI |

G2 10al kenyl , 2 10al kynyl , aryl, 30sUbst i t ut ed arK ,
R’ s Sclestegfrasmide eraiineansisag gf H. 6. satlléy @%@é@@@tﬂted alkyl;

ca iR AR SHNAL £0LY honARI ALK LG AR KY 1aNIcnBS "

i Ons of s 2arg
ot llombaﬂlﬂu;ed&mt;stci madamym a, foﬁﬂtﬂ’hﬁneg toalkgzﬂyl;eeNUN@ﬂ@R

SR L Ot A R OSRR SNR TGS ik (sl RO DNRR”

Yﬁ%%%@@%%%%ﬁf%’u‘??%%%ﬁ)%ﬁi%m@%%’i NGNS
m@bﬁ@mﬂe)zracy%ﬂm amdrfcazwﬁ to QR merhiated he«ewo)aﬁyl anelp,
Y EogeAC bt i Bty ey, W wal i Hetgpary| troups are optionally

PRBEHTREE WillCRbh Ynd &SRRt ﬁtﬂsﬁtu%ﬁﬂsﬁﬁ’dep@ﬁeﬁﬁ? 88ected from the group
stereoi somers, and esters thereof. 5 15. A conpound of

cdoabistinglof heis 108D 1C otk yb fC b EoNRS, mmaﬂqhdil\% is N

WOl VR Ron2ord: Lo NG G A G

RNR*‘@@HUR@U@R*‘ -sqg)gah@(gyzwpws@mlt aA@- SO&INI&%@Raa,nd optionally
- Xl - SQ2Ra, aryl, heteroaryl,

s&%@ﬁ%&ré aorablgapd BN st - taiGoacmbeed sagy| |

and each R® and R is independently selected from the group consisting of hydrogen,
Croalkyl, Ciohaloalkyl, Csjocycloalkyl, heterocyclyl, Cy10alkenyl, Cy 1palkynyl, aryl,
substituted aryl, 5- to 6-membered heteroaryl, 5- to 6-membered substituted heteroaryl,
and arylC,_4alkyl; and wherein the aliphatic portions of each of said R* and R” is
optionally substituted with from one to three members selected from the group
consisting of halo, -OR", -OCOR", -OC(O)N(R"),, -SR", -S(O)R", -S(O),R",
-S(0):N(R™),, -NR"S(0),R", -C(O)N(R™),, -C(O)R", -NR"C(O)R", -NR"C(O)N(R"),,
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1018. A conpound of claim 14, wherein Dis -CH2-, or
-0-. 19. A conpound of claim 14, wherein Eis -CH2-,

wW@er0100087320. A compound of claim 14, wherei n DPCBHUSIOBRO47551

and Eis -0-. 21 A conpound of claim 14, wherein Dis
-0- and Eis -CH2-. 22. A conpound of any one of claim

RSN e Y0 B R oren GO TRR T hiren cach R is

P8 épdilient RIYARS g@h BY hn uiabHLRYIC | (RKYI; dazi nyl
triazinyl, substituted phenyl, substit ut ed pyrldyl

or ghysmePeuticaldy asgeptadldisal, solsafbs tsteresisomapssaad exfgis thereof.

2.

3.

.l;

D

=)

~

o

e

substituted pyridazinyl, and substituted triazinyl,
and Antvenmiund wh elaindid, Whersimbmemleedyz, AY3, M, and Ws is N.

i ndependently substituted with one or two R6 groups.
20 A3commanpobivdinefl, whatin tRd, 0l Wg V&), W1, Wé, Bd Bisaup. i s
i ndependently selected fromthe group consisting of

. hal @, cdahpdaal 6y blairkil 5H&bﬁﬁklkl‘j |select%@m thSERIP. cofsisting
S-menbered het er oa aarou§> onpound of cl aim
23, ofrerePR" tHe- @@z% PAR lﬁd §ﬁ>eRd@m11 Reteyeprarbtsalptituted aryl

f t fofl - CH3, -S(0)2CH3,
ro%‘ig@ ﬁﬁl%raglzeo%?w Ingnl?ed triazol yl, 25N-I(i zmked

%28%%389%'%?53%{%%2‘9 il nked pveroy

of W5 W25 D and E are
|ndéb%ﬁﬁ%ﬁ?xg?c%¥ﬁl‘W&“q?ﬁlﬁé%a%ogé ected fromthe
group consisting. of phenyl, pyridyl, pyrimdinyl,
. pyr Azsamoung of Flgie il nyyhereiadd it T Bzisng ESRP-i s sel ect ed
frog;;he grgug ﬁpnﬁlshlngygidgg%;é: R%éﬁdyl

r Angadipepingd opglaam il nyheremlp i1 2
2010/008739PCT/U82009/047551 tr|a2|nyl substituted
phery¢omswiosg bf byt et (pf}ulaiidly] 2, 31 St 6,t7Utoeﬁ vxdyerdim'Ad iim;yalle;cted from

sub tituted ra2| ubsti.t ut ed. pyri dazi.n
S UbDt S EPRITIEE pRten BRER P R A, byrdaSiny,
sub %‘idzﬁr%g edbstiMitel %héﬂ}ﬂj esﬂﬁﬁﬂﬁt’é@l b%l&ﬁbﬁib‘sﬁﬂdﬁe%g)y?ﬂn{lﬁ‘m?p Substituted

or two gr oups. . A conpound of i m 25 “wher ei n
R6 psragialyk @u@@uﬁﬁbmdﬁ@mg} ond sewtigitet iragingk, asd wheorco when Ar is

-CH3,, -.5(0)2CH3, N-li.nked tetrazol.yl, N I|inked

o1 2 AT taarpond Bl B FIOBATA qu Orm?% Eroups.

py ' Z?olérgpno%n!d\l- Qlf Iclg{(rg g @éérre%l X% R® ér%u@%s E@r?efl entﬁ_&selef:t)edaﬁrﬁjm the
ghftp OnAHR, 1, C‘??Alkﬁoﬂpﬂﬁléa'l@m S@'PEP”S%RQ afld

pharnaceutlcal y acceptabl e exci pi ént and a compound

of arnycrobrredhetetoaiygraupt o 27. 1029. A net hod of

treating a disease or condition selected fromthe

11gr odpcamamsing of oiginofl 0, Fykxecin thié Rbgbep js ilggenddntiyi saleeted $rom the

12.

and netabol.ic s

ARy g b be o SRR gRED firie ISl Nrtiled twiazolyl,
an gi legsefdl ¥ BERHN- hﬁf(e@pﬁ%?ﬁ%q NfinRlypyRrgy1of cl ai ms

A compound of claim 1, wherein zero, one or two of Wi, W, Wi, W4, and Wsis N;
D and E are independently -CHj- or -O-; Ar is selected from the group consisting of
phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, and triazinyl; R; is selected
from the group consisting of phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazinyl, substituted phenyl, substituted pyridyl, substituted pyrimidinyl, substituted

81



10

15

20

25

30. The nethod of claim?29, wherein said disease is

Type Il diabetes. 1531. A nethod of stinulating insulin
wW@eadoes’don, said nmet hod conpri sing adm ni st er PEIYUSI09/047551

ef fective amount of a conmpound of claiml1l or 14 to a

rrarrmal 32. The nethod of claim 31, wherein said

31 i )
eyl SuPORRRL a I o SR S, A P iRen Aris
A nmeltraecited, Astii MdbgdnidegyadubsasRddaRea I Htwb RS Wrdips.

secretion, said nmethod Z0conprising administering an

13ef f %Cfdrﬂfouﬁ%!d Blhir 12 3 HRIR WM s el BbM ke %rroggi‘égﬁs‘i’stﬁag of

he met hod of ‘cl ai m 34, er el
nanﬂubrq, SCIds,hSi(rfb)lzﬂHBG\] litheal tatradody, NflnmledtitnhaZBBd, anid é¥-tinked

insulin is e of . said nmamml . 37.
A nﬂlﬁisaoléslr&r@@gﬁ 215568 B iGE e PRLE mrmml | i ¢
od conpri si.ng 25adn1 ering an effective anount
CHRRITIA G2 ¥nE g}ea'fqlﬁnl‘{]ao@f)fﬁ Fognyla (el . 38. The
met hod of claim 37 wherein said mammal is a human. WO
2010/ 008739PCT/ US2009/ 047551 39. A net hod of Iomerlng
bl ood tri ceridgylevels in a mammal , ;

conpr,i si g an effeckixey am)u W
compount, of SleID\O a manmal . 7d’
of cl ai m\3 @i d mepwah is a hat 5 4Ys0s Ar

of a conpolnd of any one of claims 1 to %ln the p—f

preparati dR)ef a medicanent for treati né pe |

di abetes, Type (i) diabetes and metabolic syndipne. 42.

The use of claim4l, wherein said disease is Type |1
whdicthet es. 43. Use of a compound of any one of clains 1

to 27 in the preparation of di caent  for

sVitmtYpalpnty« AR Wsidse wndemléfﬂ?t@hs CstadTom e @auFonsistingpf CR'

A NREGHA Ih288HI) DerbSolld, RHYCR thrby 0PWREWE, W&! Wy and Wi is N;
D and E are independently selected from the group consisting of a bond, -(CHR4)p-,

-C(0)-, -O-, -S-, -S(0)-, -S(0),-, and -NR’-, provided that one of D or E

is -(CHR4)p- or -C(0O)- and wherein;

pis 0,1, or 2;

mis0,1,2,3,or4,

Aris a 5- to 10-membered aryl or heteroaryl group, optionally substituted with from one to
five R® groups;

R' is selected from the group consisting of H, Cy_jpalkyl, Ci.josubstituted alkyl,
Ciscycloalkyl, Cyjgalkenyl, Cy oalkynyl, -X'-COR?, -X'-CO,R?, -X'-CONRR”",
-SO,R?, a 4- to 7-membered heterocyclyl group, aryl and a 5- to 10-membered
heteroaryl group, wherein each of said cycloalkyl group, heterocyclyl group, aryl group
and heteroaryl group is optionally substituted with from 1 to 4 substituents
independently selected from the group consisting of halo, C;_jpalkyl, C;_josubstituted
alkyl, C;_;scycloalkyl, C, jpalkenyl, C. jpalkynyl, aryl, heteroaryl, -CN,
“NR'COR”, -NR*CONR'R’, -NO,, -OR", -NR"R", -COR?, -CO,R", -CONR'R", -SR",
-S(O)R?, -S(0);R?, -NR*S(0),R", and —SO,NR"R", or optionally R* and R" are

combined to form a 4-, 5- or 6-membered ring, and X' is selected from the group
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45. Use of a conpound of any one of claims 1 to 27 in

the preparation of a nedicanent for stinulating
w@hkmomess3dependent insulin secretion. 46. The BPGEUS$009/047551

claim45, wherein insulin is produced by a beta cell

47. Use of a conpound of any one of claims 1 to 27 in

e LEPSE  pBuTRC SR St ea o
td2C(OR(CHY, P! fRakA theBligHatid pBRS 8PRA bref dPtiochAWESubB@uted with
bl ood triglyceride |evels.
one to three members selected from the group consisting of halo, C;salkyl, C;.
ssubstituted alkyl and C;_shaloalkyl;

cach R? is independently selected from the group consisting of H, halo, C_salkyl,
C1ssubstituted alkyl, Csscycloalkyl, -COR?, -CO,R?, -CONR'R®, -OR?, -NR"R”",
-NR*COR", -SOR*R", -SO,R* and -SO,NR*R®, and wherein when the subscript m is 2
and R? is alkyl or substituted alkyl, the two R* members can optionally cyclize to form a
ring;

R? is selected from the group consisting of H, halo, cyano, C;_salkyl, C;_ssubstituted alkyl,
Cascycloalkyl, -COR?, -CO5R?, -CONR*R®, -OR?, -NR*R", -NR*COR”,
-SOR*R", -SO,R" and -SO,NR"R";

cach R* is independently selected from the group consisting of H, halo, C_salkyl,
C1ssubstituted alkyl, Csscycloalkyl, -COR?, -CO,R?, -CONR*R", -OR?,
-NR'R®, -NR*COR", -SOR’R", -SO,R" and -SO,NR"R";

R’ is selected from the group consisting of H, Cy_salkyl, and C_ssubstituted alkyl;

cach R® is independently selected from the group consisting of H, halo, Cy_jealkyl,
C1.iosubstituted alkyl, Cs_scycloalkyl, C,_jpalkenyl, C,_jpalkynyl, CN, NO,, -OR?,
-NRR", -COR?, -CO,R", -CONR'R", -NR*COR”, -NR*CO,R", -NR'CONR'R”,
-SR*, -S(O)R?, -S(0),R?, -NR*S(O)R", -NR*S(0),R", -SO,NR'R", a 4- to 7-membered
heterocyclyl group, aryl and a 5- to 10-membered heteroaryl group, wherein each of said
heterocyclyl groups, said aryl and heteroaryl groups are optionally substituted with from
one to four substituents independently selected from the group consisting of halo, oxo,
C1alkyl, Ci_shaloalkyl, Csscycloalkyl, CN, NO,, -OR?, -NR*R",
-COR?, -CO,R?, -CONRR®, -NR*COR", -NR*CO,R", -NR*CONR'R", -SR?, -S(O)R?, -S
(O),R*, -NR*SO,R", and -SO,NR*R, and optionally R* and R" are combined to form a
4-, 5- or 6-membered ring;

and each R® and R is independently selected from the group consisting of hydrogen,
Ci.oalkyl, Cyjphaloalkyl, Cs_jgcycloalkyl, heterocyclyl, Cs jpalkenyl, C,_ jpalkynyl, aryl,
substituted aryl, 5- to 6-membered heteroaryl, 5- to 6-membered substituted heteroaryl,
and arylC;4alkyl; and wherein the aliphatic portions of each of said R* and R” is
optionally substituted with from one to three members selected from the group

consisting of halo, -OR", -OCOR", -OC(O)N(R™),, -SR", -S(O)R", -S(O),R",

&3



WO 2010/008739 PCT/US2009/047551

-S(0),N(R™),, -NR"S(0),R", -C(O)N(R™),, -C(O)R", -NR"C(O)R", -NR"C(O)N(R"),,
-CO,R", -NR"CO,R", -CN, -NO,, -N(R™), and -NR"S(0),N(R"),, wherein each R" is
independently hydrogen or an unsubstituted C;salkyl;

or pharmaceutically acceptable salts, solvates, stereoisomers, and esters thereof.
15. A compound of claim 14, wherein one of W1, Wy, Wi, W4 and Ws is N.
16. A compound of claim 14, wherein two of Wy, W;, W3, W, and W5 is N.
17. A compound of claim 14, wherein R; is selected from the group

consisting -X'-COR®, -X'-CO,R?, -X'-CONRR®, SO,R", aryl, heteroaryl,
substituted aryl and substituted heteroaryl.

18. A compound of claim 14, wherein D is —CHj-, or —O-.
19. A compound of claim 14, wherein E is —CHj-, or —O-.
20. A compound of claim 14, wherein D is -CH;- and E is —O-.
21. A compound of claim 14, wherein D is —-O- and E is —CH;-.

22. A compound of any one of claim 14, 15, 16, 17, 18, 19, 20, or 21 wherein Ar is
selected from the group consisting of phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, substituted phenyl, substituted pyridyl, substituted
pyrimidinyl, substituted pyrazinyl, substituted pyridazinyl, and substituted triazinyl,
and wherein when Ar is substituted, Ar is independently substituted with one or two

RS groups.

23. A compound of claim 22, wherein the R® group is independently selected from the
group consisting of halo, C_salkyl, C_shaloalkyl, -SOR®, -SO,R?, and

5-membered heteroaryl group.

24. A compound of claim 23, wherein the R® group is independently selected from the
group consisting of fluoro, -CHs, -S(0),CHs, N-linked tetrazolyl, N-linked triazolyl,
N-linked imidazolyl, N-linked pyrazolyl and N-linked pyrrolyl.

25. A compound of claim 14, wherein zero, one or two of Wi, W,, W3, W4 and Wsis N;
D and E are independently -CH;- or -O-; Ar is selected from the group consisting of
phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, and triazinyl; R; is selected
from the group consisting of phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

triazinyl, substituted phenyl, substituted pyridyl, substituted pyrimidinyl, substituted
pyrazinyl, substituted pyridazinyl, and substituted triazinyl, and wherein when Ar is

substituted, Ar is independently substituted with one or two R® groups.

A compound of claim 25 wherein, R® is selected from the group consisting of
fluoro, -CH3, -S(O),CH3;, N-linked tetrazolyl, N-linked triazolyl, and N-linked
imidazolyl, N-linked pyrazoland N-linked pyrrolyl.

A compound of Examples 1, 2, 3,4, 5,6,7,8,9,10, 11, 12, 13 and 14.

A pharmaceutical composition comprising a pharmaceutically acceptable excipient

and a compound of any one of claims 1 to 27.

A method of treating a disease or condition selected from the group consisting of
Type I diabetes, Type Il diabetes and metabolic syndrome, said method comprising
administering to a subject in need of such treatment an effective amount of a

compound of any one of claims 1 to 27.
The method of claim 29, wherein said disease is Type II diabetes.

A method of stimulating insulin production, said method comprising administering

an effective amount of a compound of claim 1 or 14 to a mammal.
The method of claim 31, wherein said mammal is a human.
The method of claim 31, wherein insulin is produced by a beta cell of said mammal.

A method of stimulating glucose-dependent insulin secretion, said method
comprising administering an effective amount of a compound of claim 1 or 14 to a

mammal.
The method of claim 34, wherein said mammal is a human.
The method of claim 35, wherein insulin is produced by a beta cell of said mammal.

A method of lowering blood glucose in a mammal, said method comprising

administering an effective amount of a compound of claim 1 or 14 to a mammal.

The method of claim 37 wherein said mammal is a human.
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

A method of lowering blood triglyceride levels in a mammal, said method
comprising administering an effective amount of a compound of claim 1 or 14 to a

mammal.
The method of claim 39 wherein said mammal is a human.

Use of a compound of any one of claims 1 to 27 in the preparation of a medicament

for treating Type I diabetes, Type II diabetes and metabolic syndrome.
The use of claim 41, wherein said disease is Type II diabetes.

Use of a compound of any one of claims 1 to 27 in the preparation of a medicament

for stimulating insulin production.
The use of claim 43, wherein insulin is produced by a beta cell.

Use of a compound of any one of claims 1 to 27 in the preparation of a medicament

for stimulating glucose-dependent insulin secretion.
The use of claim 45, wherein insulin is produced by a beta cell.

Use of a compound of any one of claims 1 to 27 in the preparation of a medicament

for lowering blood glucose.

Use of a compound of any one of claims 1 to 27 in the preparation of a medicament

for lowering blood triglyceride levels.
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