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D abetes nellitus can be divided into two clinical syndromes, Type | and

Type Il %ﬁ*ﬁiﬁg@%ﬁ@ CHPrORAON ST FOR ST di abet es

mellitus,” 1'S @ chroni c autormune di sease characteri ze t he ext ensi ve

loss of beta cel | g PIABETEAMND METABOY.I¢! DIS@RDrmshans (hereinafter
referred to as "pancreatic islet cells” or "islet cells"), which produce

insulin. As these armount of secreted
insulin decreasesC%@Eﬁ@ﬁ%iﬁﬁgxﬁgﬁéwgﬁ%bnm mal | y high

| evel of gl ucose in the blood) wh t he amount secreted dro s bel ow t he

| evel r B4l edhis applisadanydams afl?f%ﬁw/gﬁ:%é@@ cBesmpersh $006A1 t hough t he

exact trigger for this imune response is not known, patients with Type |
20di &bet es haviTATENENT AlSSTO RIGH TS0 [AY ENRIONS I\WEKE%DER beta cells

(hereinafter "[ cells’ t I i i igh levels of
t hese anti bodi gﬁbgé\f‘jﬂoﬁ% #9@%?@@%@1 MP@%@OW%et es, or
non-insul i n-dependent di abetes nellitus, develops when nuscle, fat and
liver cOME NPT ARPLIe4F6Kd normal Iy to insulin. This failure to respond

(called insulin resistance) may be due to reduced nunbers of insulin
receptors REFERENCE €0 & “SBQUENGE LESTING,” dnT ABLE, ad iGOMBEIIAYs wi t hin

rosi stance BE}W%@JR@%F?E InSUBME b SR O ACP ISR, el e

become unabhl e toéﬁ) (igﬁ nough insulin to msu ntai n normal gl ucose |evels,
i ndi%at PR prd3gH édd] KBE Type |1 diabet es (Kahn SE, Am J. Med. (2000) 108

Suppl 6a, 2S-8S). [0006] The fasting hyper m a that characterizes Type
|1 di abetes occurs as aBBQMB&]QUH%ngU{IEN%B%ﬂiIQQH | esions of insulin

resi stance and beta cell dysfunction. The beta cell defect has two
conmponejaost] t[bﬁeba‘tésrmetllim@ nmdreeﬁtidecbintoetve\ménibﬂ nymafrothess @k pd Ingd (Tiype el ease

( OCCUI‘ rc‘leﬂ)%tes rne nus ype etes or B\S{Yihnnd%}qensdte}lt%”b%%eg rn%éllgtllsu ?s%sc on?ncent rations),

autoimmune disease characterized by the extensive loss of beta cells in the pancreatic islets of

15  Langerhans (hereinafter referred to as “pancreatic islet cells” or “islet cells™), which produce
insulin. As these cells are progressively destroyed, the amount of secreted insulin decreases,
eventually leading to hyperglycemia (abnormally high level of glucose in the blood) when the
amount secreted drops below the level required for euglycemia (normal blood glucose level).
Although the exact trigger for this immune response is not known, patients with Type 1

20  diabetes have high levels of antibodies against pancreatic beta cells (hereinafter “beta cells”),

However, not all patients with high levels of these antibodies develop Type I diabetes.

[0005] Type II diabetes, or non-insulin-dependent diabetes mellitus, develops when
muscle, fat and liver cells fail to respond normally to insulin. This failure to respond (called
insulin resistance) may be due to reduced numbers of insulin receptors on these cells, or a
25  dysfunction of signaling pathways within the cells, or both. The beta cells initially
compensate for this insulin resistance by increasing their insulin output. Over time, these
cells become unable to produce enough insulin to maintain normal glucose levels, indicating

progression to Type Il diabetes (Kahn SE, Am. J, Med. (2000) 108 Suppl 6a, 25-8S).



50bserved in obese, insulin-resistant pre-diabetic stages as well as in
Type Il di abetes. The second conponent is a failure to increase insulin
rel ease above the already el evated basal output in response to a

hyper gl ycevo cooghaskisenge. This | esion is absent in pre-dipioetoesosasd appears
to define the transition fromnorno-glycemc insulin-resistant states to

frank dij@ios] e The TREAEhYRrLytementhhichR@ctetized Thps ldiabRs 6scurs@nvent i onal
treatments for diabetes are 10very limted, and focus on attenpting to

cont r ol CHISSBRENGS efdbs eombingd lesions oérraélﬂn 'Eeéls‘iﬁlf‘rﬁ%lﬂ?étaélﬂl dettepstiennpls cat i ons.
Current i @@l H@fg&%aé @Jo%hp%hén@@rthe At o] 8 406G SRaLATL I

t hi azol i di nedi ones , or insulin release fromthe beta cel

('sul phomsiease é&sumegantac pwee)nce SUIOphwwtuméasty gumbsotdneentmbopaunds t hat act
by d poI rizi si de e fect..of ycem a since
Chey SCadburfiat e L0 Bribim nARG ORI P Bl ef s g B BE Tever s
One appressed cehptthentBy & tdilared 16 Xiuneké dl@L)hrSﬂeleﬁSdJaBbﬁSthb Bigdald iy Blesfed ®dshlon only in
t he presence of hugé@fgugg e, but is not_orally available and nust be

i nj ect e@UPYHIAGEEPEN Yerye shallepest HBS lesarsn £hsgntip prooViatetedd t hat
i ncr easgﬁpela}sqeqeﬁr%wr%é farRftioh %ﬁﬁﬁdﬁofgwc@meﬁsuh\ﬁt}bﬁﬁamﬁtés hefgase insulin
secretion, reduce glucagon secretion and have other |ess well characterized
ef f ect s dibeae vBliere i§ avuenila nastiredohdinbetisp Slonyanyipnah éertingals & diabeteparei nhi bi t or s
S f n i and
i Ponarainita R (AR ob RS R EpfeobbicOh BEboRILIRIES RIS RERALEED.
| nvestl galngdomﬂlhammsl Suanntureamicnisaagetfedtheronsllin desisgpmct hﬂ&tfosmmmjl ate insulin

et ot BRSO D  LBeT BT Ry e et QR DM are pr i mary

char act exdngtidgs sabhal}wnﬁedsl andiogtlee t&fpoulNay fiad dcyby @epdﬁﬁlzingﬂld Hatd degt, havsul i n
senS|t|V|ty of 25 muscle and fat is conpensated for i ncreases in

i nsul i nhetdeetieghpthyens R@igsinEshay, cawwié%? seqreliog Haﬁrepfr@e@téaf FIre#HEEi on and
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92:593-596, 1998; Cavaghan | nvest. 106: 329-333. 2000;
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bet e Chen
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sel ectl ve In the eta an 0] On ture -
(2001) : te@&%@ﬁﬁqwma%m g@éﬁ“‘éﬁ%&“ hem?emhwveiﬂsaa% Thrze aaﬂmﬁlﬁ nt]: and

Val gerd‘rléedsﬂ)ﬁérﬁltJi@%sstgﬁtsﬁinﬁ}ateqhstﬂﬁln secr&@nUA 8 ¢ @G@tdeﬁ&d@&%meﬁpr 26; [ Epub
ahead of print]) 0008] Insulin secretion fromthe beta ceIIs of

f a
e akond Bl ERlFepile BbEl sfaRE hIRLERORHISK BTl QERRBYVERED,  Ho0S€
sel ecti pamtryathspoetigics G"_U}Iﬁb I Eﬁlab)frtﬁanOBnalﬂm Ia dekimierin &emﬂlsuhﬁﬁlﬁliltl@ty eDec:

18( l ucose i

oA Rl A e CR b PR T ot RS i B St P RSB & ¥ nce 1

cat al yzess bﬂBcdzlr fueMBhShd h@sd’ @btslih ﬂmumgsﬁﬁﬁ&mfy@hd giab'&étS(KaHiBBBb gkl sm
(Mat schi nsk rr Diab Rep. 2005 Jun;5(3 . The rate of

gl ucose?® 59%%@6%& Eapradan bl c?halby 64"&6’6%%5 %9533ée%)(@9d%ﬂ?°10”14{t‘??€
concent 815 onsf H6i pRAR: B SidoitDey VAG! Ausehle: e dibenshar sdibla enzyme

allows for a difect relationship between |'evel of glucose in the blood and
t he oveB&l [ (liat Bndsbrigd/udeist. §xdat0oh 2691t iypeiglicemidftdher esrsleratesgheicoki nase
proguce i.8 e de Lion.jin humans
glvggg ggdgéﬂ?é%l EﬁggqugiﬁR%Pgnﬁgﬁmﬁl2%%38 %%@ﬂ!?ﬁﬁhgmwnga s a key role
in the sdetes MEFPINBH-196, IIA3C asieZHoGl Wy Bt A,/ Bed! Chlem 27358 1@l 23Cheon). 2005 Apr
8;280(1 ):1 1%& 13. Ep ugcf 5 Jan 25). Small f nDIecuIe g %&vators of

gl ucoki RAYCEY @hHARERFSIIN ST @é'c‘raéfl‘il%‘rfs A1TACIHRY VHP 80 PgEeasedi s ©

t her apeytabGeLiPbQirtdd RIEcOel %h@hé@ét@cc@l‘c (Behicy aRNEYIBRsKG RUE Ml KR AfRd G i msby
J. CQurr Med Chem 2006; 13(1 1839-43; and Matschinsky FM et al., Diabetes
2006 Jan; 55(1):1-12) in diabetes. d ucose netabolismvia glycolysis and

m t ochondri al oxi dati ve phosphorylatidn ultinmately results in ATP
production, and the anmount of ATP produced in a beta cell is 20directly
related-to the concentration of glucose to which the beta cell is exposed.



[ 0009] El evated ratios of ATP to ADP that occur in the presence of higher
glucose result in the closure of the Kir6.2 channel via interaction with
the SURL subunit of the channel conplex. C osure of these channels on the
pl asma et 2068083238t he beta cell results in depol ari zaP¢THS2697/48888 menbr ane
and subsequent activation of voltage dependent cal ci um 25channel s (VDCCs)

(Ashcr ofid) 2hb])aBsketH Rb&ae, fda\éncé‘l(@dmy ﬂgags AEAD DOR FPint] 1A ] rSeino S,

Annu Rev Physiol, 61;337- 362, 19 Iciumion entry as welT as rel ease
of cal cﬁtﬁmthqr@ﬂwtlrmtrahd&qrml @E’rﬂe%ftsd? ) BpF é@éE@utze@b@ecwfasm&] .of insulin
granul es, resulting is secretion of insulin into the blood stream Agents
whi ch c[[kﬂﬁ&] t heulki seGreBox Framkd besaicdls adpawateptionletsts elastedhyineshged! | t1 ni des

2006 abledsp oy e atgsy Gieasa e il BRConep O aF YDAy 87 Pela oHer of or o

t hese agedtalesive Mdhdofed GEUTE (THRRGE 8L AN MeMbABIY. VO0S B ci-DeePRPRL f ashi on.
Pot assi um channel openers, such_as diazoxide, inhibit insulin secretion by

prevent {Hg CE'IC%V'éldéd'leNFﬂ/ gipmse wrhewhewvsdyoindekinase Wkiches the gRaael ( Hansen
JB. CHnglu nl 10 éllgegcl% & (sfhee ‘?t@gftalzéés thgﬁjre%ljslme SR3NEL époﬁ‘,k?ugeses uch as

ver apa can al so i nhi Pnsul i n secretion Henqui

C. (Zoom)etablnlasbe@éai5®315kssﬁﬂ ssa)oma\yzemangwmas)owm)r hsratef ghesbsagh- t i ni des
are effectiv n endent |y
of bl oot egpite,BetFESE Py BNER AR BURRDeA ocrbipiion PO ol bR avel s,
thes® dpdigeeliyayd thedfiré thigenzymy pibgtsyoeatisect {LibRdhigbaeasdedepegidant i nsul in
secretion fromthe beta eII dependent on numerous neurotragnsmtters and
bl ood- b’(S‘rﬂﬁeeblf‘;Ig‘}1 PRSHBE overdl Wéqquigm?edﬁ‘ atlo’i‘m’?hﬁcu% Mutahigey ig glicolaRgSeact i vat i on

of the yagae abﬁl&ﬁfauﬁésl19@mésetdaﬁeddahteﬁsuﬁagecle%ﬂu{ Rurhdd@ gfvlS@aRerof smal |
nol ecul es such as acetylcholine and peptides such as vasoactive intestinal

pol ypeptiidrace hpEhis hgyekingsp fanghanenka alaype e @k ip ROy emiopse taistuapse
Adeny! i t f
enyl alg, }%Laa%krou Kéﬁ% %B’S%{) %ﬁ%@ﬁ%@%@%@uwbﬁmah% aghdivation o

phosphol i’ pase C't scarinic receptor |eads
to tel emskcdt ac:Da/amrwfcgimqomawehamt asulgt sergor Gid roay FQVldndrddequm n JC

Endocr ﬁgr_\épcu 1%%;{ aEt O%Z(f%"}e s} 1% Ofﬁb angllag(l}l.ll n%{ ﬂkca 13%0 sﬁ&? é ead. to a

subtle 5\ aSma e pol ariza Pont rk in
concer t Chdrt. h’.0gd5 WQSEI‘&JQF‘IGI; atdadati e FRE, ezal Darbeted 2@0\‘haﬂ66(1|) msm in rel ease

(Glon nd uin Endocr Rev 001 Cc 2 -6 VI P and
PACAP e‘gélFFf ﬁg«e ugoge %ﬂﬁta%?(f‘ésﬂl} Hﬁﬁﬁ’ﬁ@yﬁﬁi‘“ Flf‘tﬂo%‘%@g?’éggt ?@i@ tioR) pRI, and
VI PR2) ﬂﬂmfaféﬁj RalR e AITP phdiaktidre agh ﬂh@ar&blhxméfﬁTP@EbdﬁEecﬁﬂ%%)éia&EﬁlsCyC| ase and
an increase in intracellular cAMP (Filipsson K, et al., D abetes, 2001 Sep;

50(3) : 1dis9tlp pelatsdyipdbrmeqneeniatign of glygoggfo vﬂ@ﬁ% the befp aelbEcxagsed 23 ( | - 3) : 147- 53:
and Qader SS, et al., AmJ 20 PhyS|oI Endocri nol Metab. 2007 May;
292(5) : B9aY7- EBYateq @GQSlc}f ETR et P thabccheinahamtien oA dhas clacesabstlant i al

potentiating effec insulin .secretio [ ese f stimulatory
| evel s | FCB?”JSSI;%E%%%QZ %hap% ) IUnlfaC“ R gﬁtlsmﬁas rﬁ]ﬁetcﬁla neﬁs of

gl ucoseediplenll @bade oﬂﬁedelcharﬁleleroettheqﬂas&iasmdﬂﬁm cﬁftﬁe&feta&euumitdm def the islet

whi ch I| t their abili to. be used as diab S peutjcs. For exanple,
e bestolialte S Beubiabe il BoISEART R LORT I SESSeRHIER ST ate | nouli 1

secyet i Qfam@él§@./[$¢(téjléh§ﬁc€offmﬂdt hidd GrishEEsi Dablg/JzesponBes 9l HogLsdd pl e tissues
(Rhoades RA and Tanner eds. (2003)- Medi cal Physi ol ogy, 2nd_ed.

Li ppi ncOURO S\AkiRgid e &/W%rma 19%8RNCcivRim qonEs Aell asFakeask efe, VI P and
PACAP T 6660h 9l AlrBocRhBS §Bes fr é@é' {x]éo?l Sw%‘fﬂéﬁ‘l i3 e %ﬂqné‘ﬁ%&&% nef fects
on the reproductive, 1 mmune and ot he iverse systens e them|ess
at t r act ¢fuesuis 1@pﬁmtﬂwqﬁ Bésnhagees whioh cighaibe Kertdeghemabstchiansul i n secreti on.
sulphonylureas and metaglitinides (Rendell M. Drugs 2004,64(12):1339-58; and Blickle JF,
30 Diabetes Metab. 2006 Apr;32(2):113-20) also cause membrane depolarization, and therefore
these agents stimulate insulin secretion in a glucose independent fashion. Potassium channel

openers, such as diazoxide, inhibit insulin secretion by preventing elevated ATP/ADP ratios

from closing the Kir6.2 channel (Hansen IB. Curr Med Chem. 2006;13(4):361-76). Calcium
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[0012] Incretin hornones such as d ucagon-Li ke Peptide 1 (GP-1) and

A ucose-dependent | nsulinotropic Polypeptide (GP, also known as Gastric
I nhi bitory Pol ypeptide) also bind to specific Gal/phas-coupl ed GPCRs
recept or s vom2aokes3ztsr f ace of islet cells, including betacrekisisasmd rai se
intracellular cAVP (Drucker DJ, J din Invest. 2007 Jan; 117(1): 24-32).

Al t houglhnidiel B16skRRL Qlch af OdrafRRBmdNNRIBMRScad hRo MGG SAtulinteQbdey cel I s and
tissues, the overall sumof effects of these peptides a pear to be

benef i ciEFauin. ddntHY) Sakgies dbsdSrisBabdlthaish pufonyecas pobmpiaslitifendtt i a T,
et al., efreddy & Hind Ul S 3icPiddereR G P and
GLP-1 areeecﬁc)ar S%Ldgg%qgn?@o%géged %%om |tn§§i§t %n?f{% %ﬂggg@@ ceglluéo,]sé

respect ilevelsy Beande thes@ ipdeptriddetlhafrghwnesicwls theet dmgenay resulemponse to neal s
by bsth direct action of nutrients in the gut lumen and neural stinulation
resuPti HPHEGHY¥od i ngestion. G P and GLP-1 have short half-lives in human

circulation due to the actjon of the protease dipeptidyl-peptidase IV 10
(DPP | V)U018hd Givgespilepsnrdenbmnsylin sscrgfin e ghechstp qu CPBRISBIPIGIURSERS due to
their aabﬁrb&%smterrmeolédaeodneef}?dn%ofpés a%mffs 1$ar mﬁraoifslei fGotsNeRR 1 N pepti des.
The gl ucose lowering that can be obtained with I nhi bitors, however,

i s sonmewkatatipi of thedagsl mewatnels:éﬂmlsigtscaarl@ddepemdw@ omalheolemd@gsedpus

rel ease _of t e etta)) and
pept | de s %crejylfﬁlo!me 5.1}% eDti g&?{%‘ﬁﬁ?a dt%&ln%f;%l@(e lg (282( I@l’ gésEﬁ ar e

r esil8t andledsmgpeptide (GREY efa‘slatulﬁﬁ_,l dnage @ﬁﬁusahsmvdtmg@éptbllepbﬁcglmcose

subst ant i al Gonza ez et _al., pert OpLn |nve s 2006 Aug;
T508) - peregisfol e Hgsar PHEPRPifr TRLiE SR i teomted Ff ER AL Eend Lo
i nduce @ec@ﬂ)tghleﬁ(ﬁtt@r@éas@@fl@ﬁa- mﬂlﬁtheaamrserar(euaop dndeghqiin € apiesy f or
general use in the fe | 1 diabetic popul ation. The clinical success of

DPPI V i RET-BPPbPst 24 107G081 | Ghakingrgici %@“‘St{sﬁﬁﬁ&ﬁ‘df%? sybtle ai- gdeapndedo point to
the pot rat_;ﬂngkne Hn\efdxpo@;rlﬁemmﬁwtoh@ﬁl doRGHEARE %Ihéb%é%hd?edzoac“v'ty in the
bl ood o di rect stimulate cAVMP 1 n the beta cel Some st udi es have

i ndilgat éepOtlamtahdaetpanb@m inselgprslreio nen &, ang Hanpuind Cdlrdont BhedlQIn Type ||

ot ol R e L b pacA b QER vapame o P Cr SobA ROk D80 O

(Menei | (BAGS,VIER 1 adnd ,VIPR et ths b&fard] thideal td atinlle(dn ofllleryddte opyasbenda

prom si 0.inprove |l functjon. in viva., 2! ) i nce

i ncr eas&g WCF%feéflil?{{:%%ﬁ\fViC?&ﬁggﬁ%s gi ?tial/eﬁlg?‘ft%gcwogrﬁeaisshgggéglgdg%endent

i nsul i nysgadeHi am AREe: ) Fe HAPFATDRENS; ITB CINRIAT TS ; irfdadadeeed et @, l4er bl ood
glucose, it is so of interest to eenépl ore therapeutl C approaches to
|nc?%asrpﬁbﬂqlrféiﬁ'@‘fri”ﬁf%faéa%@m‘fi%ﬁz@ fffab)> K and L cells. GLP-1 secretion
appears to be attenuated in Type Il diabetes (Vilsboll T, et al., Diabetes
50: 609- §003)] EEevhtgrd\beiagell ns Mt heg asebstaagel méﬁyltlatmlﬁfﬁ?ct@menﬁlhhsecc@ivponent of
met abol L C r S in the gut

| uren rohggglg%&ggréltﬁusﬁe{g 1%\%55 df%/l}clﬁsnet(g%e}cfo %'8 ﬁl%%tgu % receptors

(vl sbobbteﬂ't;atcet oaglucosaisiahehaed 1rﬁﬁti16€lﬁfeﬁlﬂ)ﬁ)ﬂ.so tive-ctfeandutGllPof thk &lxse can al so
resul t fro neur al mul at| Ichollne nd GRP ¢ incretin
o oas e T b s Ao SE AT B PP RS R Getblpr ans et

neupet r Qé]&ﬁ’lvé hRk&raR dobds®ehah sGRblatd 1ﬁsﬂﬂ9@drét1dnchldo%ﬁﬂlhlafb He6hRt i on
(Brubaker P, Ann N Y Acad Sci. 2006 Jul; 1070 and Reimann F, et al.
Di abet edndro!pssponses ip sypleishts BhoadpgR 4gny Targt?ﬁ@e&oe%ﬁﬁoﬁﬂ Medsealn and
free fapj szcﬁg%ﬂ§n@éds@, g%ﬂﬁ@@fwhﬁal@gﬂ'\@hﬁné ﬁ§§ﬁto'7%1$%§@h qnp(wfigymger :
Ann NY cad ¢1. 2006 Jul ;1070: 10-26; and Rei mann, F.

2006 Dem}CBBz(nS&B ptcenterstarapmsmm TB88plp oTgRD SHtres anldon@iw effetcts@nehqjoes not
appear to wa tos ctlveI 0 RrOr telncretin
secreti ber?lqde?mfehé Apeu enle’?i‘g%/sys%ﬁ ﬁ%ﬂtllnsaﬁgﬁﬁ%g \A@Yd 2 "B Ugs t hat

sti gul ablehahm)sr@ﬁghﬁtosed:erpemdeﬁrhnsmlntsla&emcrreat ment of diabetes. [0014] Incretins
can aI so increase the rate of beta cell proliferation and decrease the
apopt ot {18 pt ﬁw%lé?fn HBEh &he§ SlchSis Oh@RHTBIke FRSIRIES (GE*?EI' hh@Glacogt al .

Endocri nol ogy 2
dependent lllb'i.llll'loth])lC Polypeptide (GIP, also known as Gastric [nhibitory Polypeptide)



10Nov; 143(11):4397-408) and human islets in vitro (Farilla L, eta].,
Endocri nol ogy 2003 Dec; 144(12):5149-58).. The net result of these changes
is an increase in beta cell nunber and islet mass, and this should provide
for increXgezhod/onsedsi n secretory capacity, which i s anobP¢BESKeHissEs ai m of
anti-di abetic therapies. G.P-1 has al so been shown to protect islets from
t he deshl&@lﬁﬁrlﬁ\f@sp%ﬁ&'e@af&pr‘ﬁﬁ c(ﬁ@)ﬁﬂt@@m’ﬂce@ﬁms@rf mptsmmb otisiet &ylsbhackhpg
apoptosis (Li i ol 15Chem _2003 Jan 278(1):.471- Cyclin

B s kbije Falutdege BB EAMPARTERPORGH Gl mi POGY Erd1 T S22k epul at e
by GLP- Alth @A (O REED R ERlifest H%oh&cgr@ﬁ%een@ﬁ'\é?h&reguﬁn%sﬁﬁ& 'tP{é é\&ra@' so have a
simlar effect (Friedrichsen BN, et a Endocri nol

188( 3) : 481 obeffectnrad thebapawttidesstppedr to bebemafiie it pwltrol Qb@@co%me@@@(ssl)mezs 33).

| ncr asdtransc clln e (o o PI CA
phos%hor yloa%a’ng'm %%883%3 (Q't aANE%rhcsrf)voeﬁs%dagljgnﬁgﬁ Pj 1543 %I n%lUb @et r agé(ﬁrl ption
f act or sGHusis@LI 1 ke pretucall and ddoteteddtom Btealinal KOE&G Qe 15, 26dpefivelf/dnd- 59) . There
is a need for .oral drugs tpat i.ncrease bet nunmber. and islet. mass in

t he treHCHEfPL hod'in%‘“étaé%re Y 1B TeSBSE [0JBFals IEYAW@ fESFEPLIORRY NYRERHS Be 1 ai sed

by i nhi BietghimeR 8ndSk AdabRAoPfestiih Si&8 $8A0An FRESE NG an@YGLP- 1 have
phosphodi esterases to AMP (Furman B, and Pyne N, Curr Opin 25l nvestig Drugs

2006 Ccthor(hedlivaoB-BoBn cirppation de o thegetion of dorrreteesqdinepiyl-peptidase IV

phogpho Cho hown to
B . o e o e S R B RSP 001 v
phosphotjhieé@@ksroéseweﬁm di dennghiovpeptidesi The ghlsesellmulngnhaeMEtQMHedn vitro

and in v1v d PDELC,. PDE3 | Chem
1690 Aot Bprhy SistlsBe bR ic et ReiRingt s Baye e Brgenact By Bis ST 4.
37(40) erﬁiﬁé&ﬁr5ﬁlea%&fﬁhﬁ%ﬁreﬁh hédmones] PE@ddHSr(tg‘lekanatZ&H)(ﬁByétltﬂ’)) zﬂ;%ﬂi:(eﬁt)de@Zg 4 |;

oi YH et a 006 116(12).: 3240-51; and Cantin LD, et
al ., Bi %V‘{?af\?éﬂ‘ad]ﬂ@ﬂfq_@??ﬁ @J?gl\]/bfflcef?rslb}‘(tﬂ?)re WY ITUB RO far, no PDEs

haves begpa Ly 1L lmléciaegl@c%lsé sub¥tBieiafI0 (€ 6dzalek Y B CESHA pik DML d
undesirabl e effects. his remains an area of ‘active invéstigation

due to PhEspEleALE: é$(8i 6&7 &ﬂpbutftheé%\tnr:@ﬁnaﬁmﬁl}*ré ngfst eeiniecistl apdiepétd ns and
ot her agants ) il até&ﬁnqyé mﬁﬁﬁ$agﬁmfé ere%opl}ﬁgdl%?ar?l Q@%Lermfs@ APRSAL Lo be

multiple ne I sns by CAMP el evation 1| ta ce enhance
gl ucoselldependepulatins uThaclgeel sictesnol RPRIYsnkibitdry andvimasetinfmimptécsi nt r acel | ul ar

S5effects of P _a dla en t, protein. ki nase (protein
i nace. ot B R BE POl BinPty bl SN pPERERNAN ARG kB Te
2):2¥1- &&yltymtﬁé\bbomsr ditz:tipbtiraulae rpiMiXinahe lbemwlle@oimtsﬂrdgesam& ihivoatedt al yti c
domai ns; of CAMP to e cata i donmi.ns rel ea the catalytic
domai ne ket el ArPEr PGS SIS BRGNS 1 BRECHHIGRYS QA TBR Seeihol b, One. of

t he dowpst.rream. ef Becssr @bohhim thmsetacmbgmtﬁeptsxeﬂahzar(wﬂmeffI ci ency of
10i nsulin exocytosis (G omada J, et al D abetes 1998 Jan; 47(1):57-65).

Anot her Reskyrtios Qfdlinﬁgesm'ﬁt\féws (MerEHbYcGS & gudhirbreesiiser-d807 i I6LOHARYS fact or

(GEF) (| JDec 7: 276(49) : 46046-53, Epub
2001 Oct %?L?é lengmséﬁ% ngé?ﬁn?’lﬁle%ta%??}nﬁg&% %Chem 2004 Feb 27:

279(9) é ﬂ 6 whi ch .imedi.at e ent , .but endent
notoaclUR | oo PRI €8 RIS e RERER U o i el 8RR ance: o
15r el eageretibn bt pealeph blhbﬁrhe(ﬁalﬁmé &kat Izamlo@trainﬁidegsucw@ﬁ ida S3htkjesd- 13) .
The effects of cAWP

to explore therapeutic approaches to increasing incretin release from intestinal K and L cells.

GLP-1 secretion appears to be attenuated in Type II diabetes (Vilsholl T, et al., Diabetes

50:609-613), so improving incretin release may ameliorate this component of metabolic

30  dysregulation. Nutrients such as glucose and fat in the gut lumen prompt incretin secretion
by interaction with apical receptors (Vilsboll T, et al., Digbetes 50:609-613). GLP-1 and GIP
release can also result from neural stimulation; acetylcheline and GRP can enhance incretin

release in a manner perhaps analogous to the effects of these neurotransmitters on the beta



on insulin secretion are dependent on el evated glucose | evels, so raising
CAVP in the pancreatic beta cell is an inportant goal for therapeutics of
Type ||l diabetes. [0017] Agents that raise intracellular cAMP levels in the
beta cel | waemeasse3s nsul in secretion in a glucose dependewt2ooessges (M uraY
and Matsui H, Am J. Physiol Endocrinol. Metab 20(2003) 285, E1001-E1009).

One nechaningBfOfo ihalisisb@ettABribskd)P, khe Nacki@rsc02068 RI;00 B M-ZRURd ed cel |
surface receptors, which stinmulate the enzyne adenyl ate cycl ase to produce

mor e cARPImaRg’, eqab. RiabeicePRUSDecndd Chipplgmerie) S48 -§&8)- comaloaittin lerin and an
exanpl e %fa?#%t‘id?algc?&gﬂgr% g@gfrare%&e& se%‘}eﬁ&% BrubiAPELES A F993) 542,

1678- 16 erels nee oral drugs at I ncrease intracellul ar
| evel s @60cIANPOT0N O-He atd BeitmapmtF. of al.d Datdetee200@ DBRP HEuBUAMARY): BFR-THE

| NVENTI [001 ite surprisingl now find that novel. agoni sts of
bnot bor S g B st B ddeR pchetear BB Wy et Bl MRS RGPl Tho he
t r eat mephthehysdb heid@Sinclefn GREIOn anthahseRtic Bért. | THer 6 @ nked RF 0aMRed evel s

(sec In Vitro Activity Table 1 in Biological Exanple 1). I1CGPCR2 Is al so
r ef er r ehat Yirpdatpuyemetigisecretsn i thegreatppahotdishelay. cAMP | evel s i ncrease insulin

30secretion in a glucose dependent nanner (see Biological Exanples 2, 3 and
5) and {Wa4] phowvitide can alkogfierkase theariewhbeth oel] prohfestionhndidecioppethe | di abet es.

The novel oni.st s..described.in this i ti re orall tive (see
Bi ol ogi g%qp? Cé%ﬁ %fsbe% Cgﬂ%lnﬂn}m%rnbo\gf:%i(#gmgls F‘(g)aﬁr ?F%Oécﬁz OHogﬁy %@Ceir entiating
f eat 0ir eNb©; 1 exanpd3odel0g Addihiuinan sdldty in \Br-o{Ragile 8l etk afploer-imigrv@0isles data on

the effect I agqni sts qn ucose |levels, insulin secretion, and

wel ght | DO AbOE €98 Tiauet feadr bt e ™ 40 T8 h B P LGRE Bk anpl & 6
shows t @t bhlabQ hyYERIsl sHOuIA PR vEle U108 &rcd QBTSN DscBlef 2 Eapabily, WARKGPRbERr agoni st s
of the present invention. Biological Exanple 4 5shows the tissue specific

expr essPesiredpimgiRniigliabpgc thaippiea] SEPfldiapalse hean sHorep & rrotgetiigetp figpale

corresp i t - i i 1 raaty ¢ lislets (the

] or 1 B B e o et 11 ssue
exald nedhré¢sd@0FTgul, eB(ID: AN k) 2yl § adgy peeubitargf pwetssyienteougb Srescetlhat  t he
novel agoni sfs Cri B th r .V i.0 4| Ml in
di agnosi Cglge%ljglu é%g@gtecég ?g;(lz“? ?‘n&“%%tﬁgr:aégﬁ E:haplél?%%gée C?'ll\)rflﬁi(): uddlﬁﬁ‘a %gtg\{ltg r:lclzsé) | 1's) such
as 10di hbetassmiladdgtiactSFscdoichdeCBERERA., d djpdidrg100 2 00@Mat; DRR ()8l dQebddul ar cAWP

| evel s R:ilv ow. b niql.en'é' usj.ng. #I-base screen (see Biol ogical
Eanpl o {05 M Be] EAs re el R ah ot JOPARE: EaBOUMIS ABsELRnt ed by
For mul apli :gendccMis 6 rebpdRde oK A phosphorylation of CREB (cAMP-rcsponse element
20  binding) transcription factors {(Hussain MA, et al., Mo/ Cell Biol. 2006 Oct;26(20):7747-59).
There is a need for oral drugs that increase beta cell number and islet mass in the treatment of

diabetes.

[0015] Beta cell cAMP levels may also be raised by inhibiting the degradation of this
second messenger by phosphodiesterases to AMP (Furman B, and Pyne N, Curr Opin

25  Investig Drugs 2006 Oct;7(10):898-905). There are several different cAMP
phosphodiesterases in the beta cell, and many of these have been shown to serve as a brake
on glucose-dependent insulin secretion. Inhibitors of cAMP phosphodiesterases have been
shown to increase insulin secretion in vitro and in vivo, including PDEIC, PDE3B, PDEIQ,
{Han P, et al., J Biol Chem. 1999 Aug 6;274(32):22337-44; Hammdahl L, et al., J Biol Chem.

30 2002 Oct 4;277(40):37446-55; Walz HA, et al., J Endocrinol. 2006 Jun;189(3):629-41; Choi
YH, et al., J Clin Invest. 20006 Dec;116(12}):3240-51; and Cantin LD, et al., Bivorg Med
Chem Lets. 2007 May 15;17(10):2869-73) but so far, no PDEs have been found to have the

cell type selectivity necessary to avoid undesirable effects. However, this remains an area of

0



as well as pharmaceutical conpositions containing those conpounds. 15[ 0020]
The present invention further provides conpounds represented by Fornula |1
as well as pharmaceutical conpositions containing conpounds of Forrmula IL
[0021] Al swoprensdssd are nmet hods of treating di seases BOTHSWE7/MByppe | |

di abet es and ot her di seases and conditions using one or nore of these
conpoundsiveineetigaesh Hienshe paertiabor agldticafooffthie éffeets df@iondtins bl @ier The
invention al so provides nmethods of raising intracellular |evels of cyclic
AVP ( c AREFFI)atgamutiteentate G ®eof t he conpounds described herein. Further,
t he conpounds nmay be used to stinmulate insulin production and stinulate
secr et i ¢H16f ﬂ"hsulaplwar @I hsrmagtimie hﬁek}@nbeptbiyd‘élitil AALP cley atiomny thglberosk

dependent_insuli ot ti % a tlcular a
anen. R ERR Ay ChE BRI G ik bab A B OB et

25| oser efigrtdd fadd B hﬂd@l@ﬁlﬁltWhadﬂMﬂ?L(&p&ﬁeﬁt fdréteia kinsog @ﬁ:(bteﬂnlklmeeeﬂi of
treatnent to | ower blood cose, e conpounds_of th resent invention
are alngﬁégﬁﬁPEWWnFSVE?ﬁ 3P%F%Hdﬂnga1VE% ﬁH@gﬁébé¥k FRISHSOf 2such

tr eat MepgyplbPOPGL kghlAoryShatwd cASPRSomadiehiRRiag 8REANMUS el @lBEOVI des

met hods of di agnosi hg a nunber of " di seases and conditions using | abel ed

conpoundemahs Eesa te qatabyticklomeins and resulGRRITEFRABESCREP PhohorlaipE DRAW NGS

[00231 E, 0y %.got%ﬁ bf hd ?B&ﬁ‘stn%ﬁm e ctk 31‘ tﬁ@s kﬁ%&é(jﬁ%?gi} n%hﬁﬁ‘t“"‘?&?%ﬁw dS

denpnstrati e i1slet enric ve 't 0 ot her
t i s$Wesins@im qamcyﬂesie(@ty!maﬁail zed. ﬂzaﬁateedﬁﬂ&ﬂahﬁﬁﬂ)éﬂaﬁﬁhmnomlﬁercm fromfive

sets of | olat islets t he ain uodenum
261 poscP PR RERrSRp et Sirtine g b sF TS R RERE gt Bl o e 1o
" Aver aggidDChERI B¢ Sec sc205@9} efJ4ecBSERBe0DE0RE | N andibhibgaKCE eDfl., Ulteoll C- GPOR2
MRNA i n ﬁach of the tissues. The Affynetrlx neChng analé5|s package

cal | ed £hen2B0EBERST; “19pp-6d b rfhichirheciaiera MP 1dgRendenteiut E8dnl es and

" Absent mdb;ﬂ'én@é}ﬁ hn@tast ReinQl1REdx of 155U &ac hARZR bEbgMpemzy hlbd dhfRieS nouse
islet chip hybridization results dennnstratlng“ he islet enrichnent of

| C- GPCReelawrai inieacalivloCa g (blotrep Gt Pigderes2008H P23 (Weh-d3 ) yleickrsteel wiMR
15equi vg} %@1%11@{591%%1?%{9%6%43% oh G Ged D&Js?fe%glg, S{BELG@ n%%kw g (betaHC),

four sets of Isola se 1s ets a use ti1ssues: adipose
(fat), pmaumuch@ac@Lmhndnmymnlgmbﬁrﬁkumgywpbfﬁhﬁdfﬂmb@keletal muscl e, snal

i ntestine, thynus, hypothal anus, adrenal, thyroid and pancreas. The

" Si gnal [ooseior age ihacie iMacdlRlAtAMP lalikndanctOfelitif@edsCirfchGREHRNA i n each

?fc_ 'g;gmﬁl qﬁ%ﬁ&%e cle-:ll-)ggdeﬁ In%rrlrrﬁag Elldi(ure%? Qr?ddl\n/llla suﬂ?aﬁln%lsj Ehyg% 52 oecrz(::'zg) E\J%%bt he
20 (2003) 285, E1001-E1009). One mechanism for raising cAMP is by the action of G-protein
coupled cell surface receptors, which stimulate the enzyme adenylate cyclase to produce
more cAMP. The GLP-1 receptor, which is the target of exanatide, is an example of such a
receptor (Thorens B, et al., Diabetes (1993) 42, 1678-1682). There is a need for oral drugs

that increase intracellular levels of cAMP in the treatment of diabetes.
25 BRIEF SUMMARY OF THE INVENTION

[0018] CQuite surprisingly, we now find that novel agonists of another G-protein coupled
receptor (“GPCR™), IC-GPCR2 is useful in the treatment of diabetes. IC-GPCR2 can also
raise intracellular cAMP levels (see In Vifro Activity Table | in Biological Example 1). IC-
GPCR?2 is also referred to as RUP3 and GPR119. Such raised cAMP Jevels increase insulin
30 secretion in a glucose dependent manner (see Biological Examples 2, 3 and 5) and thus
provide a usetul treatment for, inrer alia, Type [I diabetes. The novel agonists described in

this invention are orally active (see Biological Examples 3 and 5), providing a significant

7



20" Present” in betaHC9, and three of four islet sanples. The Affynetrix
GeneChi p anal ysis package called the I CGGPCR2 nRNA "Absent"” in each of the
ot her tissues. 100251 Figure 3 shows the changes in fed plasnma gl ucose

| evel s of WwepmbessZBF rats on a high fat diet. * p <0. OBcHysnisissds at

30ng/ kg and 100ng/ kg vs. high fat diet (HFD) vehicle. it p<0.05 HFD vs.
chow copttbmialtyy Raitto AN AdkioRfi £1Ei00L AISbbR Y pro e BBGHARC | TNt
was perforned as described 1 n Biological Exanple 5. 0p2 61 Figure 4 shows
t he chastfes of GPR&P @ﬁoas%tmmgh@usq levdlgvesiukn @efcrq‘tlewameW@aﬂ in dtabetrZBF hi gh f at

di et. <0. n 139 v, vehicle, it p
C. 05 aggﬁ? gsfe gl%gteg? L%) ng/ K ({/%glé%éf) v}(’alﬁl6 SFO\QSh@L ?rl Cﬁr]%%a(":all“—g@c\%ehl cle vs Chow
vehi cl eloviaying effadts MﬁPWltmagBamfsejﬂt}mpleqa@shvetnesﬁ Biﬁh%l(ﬁk]@ﬂimﬁl‘@mt was
performed as described in 30Bi ol ogi cal le 5 0027 re 5 shows
Phe aff davighe %@“%I%VE%BPXETF%‘PWE %l?hwafg%ﬁ? algo 5’”8?1 hatae %rgacbqu BISPRS gl ucose
and i nsyhi-Lpb RN 18 ICfof(ﬁf@ArShéEF dnfitBedan phicBdatit met@qsleetlﬁa ofityRf %8idlS

treatnment vs. hig di et Sveme # p <0 6ve|cevs Chow
vehi cl e arethgtagnsBshwend am\mmewtswnmm giter §88p9§xam1@@t(seeﬁ1@r@s< ard hredhiswas

per f or %{? ﬁﬁb&%qnéags &BtQLQQ%fé%ﬁg?sO@%g&[bg%%ﬁ%w Qv%§w ik ON OF

THE | NV breV| ations and brevi atl ons used
her e| n ascfuldo dizemisingriddeases pffesiag partveeravw sséetol@ddlurieg be&cc@l—lls) sacteds ¢ aci d;

nBu [Jithiu Si um car.bon : 2., dichlor orret hane
. SR A TR R e T R R R o A e Ao 68

(dl et hyEc&mm@)L&Lﬂgfaureu-’lﬁserdlsEﬂebk@(se@IB;old@EADExﬂmﬁ& hyl azodi carboxyl ate; DI BAL:

di i sobutyl al um num hydri de; DI PEA: dii sopropyl et hyl am ne; DMSO. di net hyl

sul f oxi t e hydr ogen; HEr:
hydr ogeﬁﬁ}l%?gm%gkeplte%-lén?hwm%? 3ger11d6§tﬁ9@??‘aeg %}esgﬁ%alﬁlelfmmﬁgdolz hydr ogen

peroxi de; HPLC. high performance I|q _chhromat ogr aphy; KCN: potassium

cyanide; LHVDS: |ithium hexa 2| dar Li AAlH4: lithium al um num

15hydride; LiOH lithium hydro Lacet onitrile; Mel.: methyl

i odi de; MeOH: net hanol ; esi um sul fate; MyCO3: magnesi um

carbonate; MCl: nesyl chI ori de sodi hydr ogen sulfite; nCPBA:

rret a chI oroperoxybenzm c acid; N2 ni t rogen CO3: sodi um car bonat e;
Lum bi car bon[al el I\%Noz: odi U{E nitri i NaOH sodi um hydr oxi de;

Nazszosas ""8 ?SLH%&BP?SWC& %9‘ AR ﬁof“é’f’% S20 NBS:

N- br onmosucci nim de ammoni um chl ori de; NH4O0Ac: anmoni um acet at e;

NVRL> nudl %28k %@ﬁ@fﬁn&mw%@ﬁéwé@ Pog/des CoRpIUads rﬁﬁﬁeﬁﬁ'?teé‘é’b’tfé?ﬁnu pBh3: triphenyl
phosphi ne; i PrOH isopropyl alcohol; SO 2: thionyl chloride; THF:
tetrahydrofuran; TLC. thin | ayerx\f onat ogr aphy. [ 0029] Unl ess

ot herw se stated t he fol @n usethi4Fthe specification and clai ns
25 have the neani ngs gi ven be ow.~4"0030] "Al
saturated aliphatic hégdﬁ‘b{fa/K yl groups havi i

refers to nonoval ent
*om 1 to 10 carbon atons
and, in sone embodi ments 1 to 6 carbon alfb'WB "C',,,alkyl" refers to
al kyl groups having fromu to’V carbon atons. This t8fmincludes, by way of
exanpl e, linear and branched hydrocarbyl groups such as nethyl (CHS-),
et hyl ( &H3&H2s pharnacBitklY§ompositions containing compounds of Formula I1.

[0021] Also provided are methods of treating diseases such as Type II diabetes and other
diseases and conditions using one or more of these compounds or compositions, as described
20 in further detail below. The invention also provides methods of raising intracellular levels of
cyclic AMP (cAMP) by using one or more of the compounds described herein. Further, the
compounds may be used to stimulate insulin production and stimulate secretion of insulin,
glucagon-like peptide 1 (GLP1), and glucose dependent insulinotropic polypeptide (GIP) in a
mamimal, in particular a human. Additionally, the compounds described herein are useful in

25  lowering blood glucose when administered to a subject in need of treatment to lower blood



30( CH3CH2CH2-), isopropyl ((C3)2CH), n-butyl (CH3CH2CH2CH2-), i sobutyl
((CH3) 2CHCH2-), sec-butyl ((CH3)(CH3CH2)CH ), /-butyl ((C-13)3C),

n- pentyl (CH3CH2CH2CI - 12CH2-), and neopentyl ((CH3)3CCH2-) 10 [0031]
"Substi t utvee 200B/R88R38 refers to an al kyl group havi ng frpar/usierdEsesad, in
sone enbodinments, 1 to 3 or 1 to 2 substituents selected fromthe group
consi st ighgo@f Takkenybunds st piekdngthvahtloanyd alsoalskfunid lowstisloddit ed al kynyl
al koxy, substl tuted, al kox acyl, acylarnino, acyloxy, am no, substituted
am no, &M§HGELS lffiﬁ';?!“ “"‘&ﬂ?%ﬂ’tchltré?:tg‘}e%nyl am nocar bonyl ami no,

5am not hi ocar bonyl am no, am nocar bonyl oxy, am nosul fonyl, am nosul f onyl oxy,
ami nosul[Wiﬁj/l érmambate@asbmt,rtbe prasepl invstubguarqwiﬂeemeetmﬂs of &ipgriosing a nsmbeat i t ut ed

aryl oxy, Fglég ses a)ngr%o cf]tbon(s m%?a%efd l tgnlnb%ds gfzﬁon%u]a(i%r ?8%1?’%& {Icar boxyl ester,

(carboxy Yy, cyano, al'kyl, substituted
cycl oal kyl , cycloalkyIOXﬁ substltuted C cIoaI on cycl oal kyl thi o,
subs?i t ut ed cycl oal kyIBtM g %%%I%HWO uBLE D ani di no, 10hal o,

hydr oxy, hydroxyam no, al koxyam no, hydrazino, substi tuted hydrazino,
het er oar[@ﬂ23] s Wimre 4 llustrathetagrstebelyib hybréh@ah@larewlmmowmmg thetislet

het er oar, t e erocyclic,
substitd e 83 Qfﬁ@g@lﬁ ym@‘fiéerla?ggz f‘%%‘?g”e? %EIP P %éhépﬂ(%%%gr\g&l/cl yl oxy,
het er ocyqnhydlérh laMouIsEl b’SctRNAnﬁem ﬂhﬁ@fs@émlaﬁdtrkn idets,ris twretl, as gpiraasyekoal kyl ,

SO3H, bstituted sul.fon Ifon hi oac i ocyanat t hi ol ,
STt ¢ RPE, ghefe tmettin Gt LaD dedicky e ktie bRy b B RRR LB ¢ v as
def ijped “heér@gernmffe%éalscoy@lrgﬂ/dctsdmlan% abLﬂHiﬁ\éb ende ICEIRIRS hRNA ¥ahant
saturated aliphatic hydrocarbyl groups having from1l to 10 carbon atom;

and, i nosbaEseEhoth otrix (sRe e enabysisepons stllsadhe I CPOCRE miA ene” refers
to al Ky kgRE g7 QYRS otP%W: ﬁgztEd’lﬂﬁééﬁhﬂﬁOAﬁseﬁ?’rl{?Qﬁbh%tf@fEBotheTngsu% kyli dene and

al kyl ene groups 1 nclude branched and stralght ch aln hydr ocar byl groups. For

exanpl e C a i.ncl ude | en

or opyl e I[](?ng-‘lé #}ﬁ"% Ek% ggg%rgousenqgtyc% é’nhé”b“dlﬁ%flonﬁ é’mon[s%%t tpé/ 1§le E stituted
al kyl i defgthm@ht ofsatISR(ERbmduafdka]ﬂvermothdsreifsﬁres Cmpamxalhlyyﬂmhd@jnelt}gr oup havi ng
fromlto 5 and, in s odinments, 1 to or,. 1 substituents

sel 4t e QUHY2TH R8P B ﬁ@%ﬁg%ﬂt PaRgreae @ﬁ%@m Gty oodieek QR ehcy |
acyl am RusGlsOxWy el PaRIHOm oS BiSduied: Ud@shse Badyi bgn, 1R Q&R DoRY llung,

ar ni not hi ocar bonyl , ani nocar bontyl am no, am not hi ocar bongl am no,

am nocaPBBHyY 6ks/Ctaannssisstmalbiniestnea fyRgs PR AY rawsy adrspalibyaidasdy | ani no,

ami di no arﬁ?éé& T?é*%@%ﬂai %81‘11é’fié6ts’thé‘fe)’£t1%<¥bun§é}§%f ey 192@(11\ 1?“ yl thio,
substi t Ut ed arylt azi do, carbox car box ester, (carboxy

est er) anichef tk(edam@x%e éﬁwpm@ﬂne@g/lamalywmc leglled thei¥S GPER2enRNA
cychpal k ycI Io Y y h|o
subal t che B, S UERLL R ot C TRE NS G Ch R o

hydr oxy padiygh eXydtiie H0; GP&IR@mR&Inﬂ ‘Hhselty dr aazh ofxhe sthbistisstast ed hydr azi no,

het eroaryl, substituted heteroaryl, heteroaryl oxy, substituted

het er oay oolzg}xy Fidw@t SRAIMhé &ﬂaﬁgeswthﬂtplasuﬁ%mchgleﬁe@@dmhmb gDFekenacyclic,

substituted het erocglcl ic, heterocyclyl oxa/ substituted het erOC}r/ch yl oxy,
high fat diet. * p <0.05 agonist 2 at 30mg/kgand 100mg/kg vs. high fat diet (HED) ve

# p<0.05 HFD vs. chow control, by 2 way ANOVA with Bonferroni post test. The

icle.

25  experiment was performed as described in Biological Example 5.
[0026] Figure 4 shows the changes in fed plasma insulin levels of female ZDF rats on a
high fat diet. * p <0.05 agonist 2 at 30mg/kg vs. high fat diet (HFD) vehicle, # p <0.05
agonist 2 at 100mg/kg vs. HFD vehicle, § p <0.05 HFD vehicle vs Chow vehicle, by 2 way
ANOV A with Bonferroni post test. The experiment was performed as described in

30 Biological Example 5.



het er ocycl yl t hi o, substituted heterocyclylthio, nitro, oxo, thione,

spi rocycl oal kyl , SO3H, substituted sulfonyl, sulfonyl oxy, thioacyl,

t hi ocyanate, thiol, alkylthio, and substituted al kylthio, wherein said
subst it uerwe 2emmsmass def i ned herein. [0034] "Al kenyl" retewszoossyki near or
branched hydrocarbyl group having from2 to 10 5 carbon atons and in sone
enbodi fr t I : - vi ng at
| east r{qg?z'?% olﬁgq;‘i% r?yS Oﬁ%@gf ﬁ?ée?lto ?%%H%igité%tﬁ‘g‘ﬁé?‘&%gﬁgﬁ %%rpfg%}@,r}?zgpﬁe nyl
refers tghucabdeadyhsulin tavpls ihzuiategZ DK Gt an ltigh fat diatsbdp Hk @rscatmoht vs highant t o

i ncl ude for | e, .ethe openyl , 3- but adi enyl , an e like.

[ 0035] fjﬁi%%ﬁﬁ?@? ueficly ﬁé‘n‘%ﬁfds HEPIPEH S-a%&nm%%? 54 Bge W%f"ﬁéﬁg’? gith1 1o 3
subst i t ushst Fives teskOThe SQRBMEADARIpEERiSed ad dbRriBedSiH B3 1bEibe Mxsmpleel ect ed from
the group consisting of al koxy, substituted al koxy, acyl, acyranino,

acyl axy, al kyl, subsiitutisth Biddriptik Tis peVERdtaR 2 kynyl . ani no

substituted am no, am nocarbonyl, amn I ocar bony am nocar bonyl am no,
am not hi ggar honyl am .no,.. am nocar bonyl oxy, am nosul fonyl, am nosul f onyl oxy,
aninosufggﬂﬁwa ‘H&deﬁﬁwﬁﬁﬁ§ aryl, substituted aryl, aryloxy, substituted
aryl oxy, arilthio 15substituted arylthio, carboxyl, carboxyl ester,

(car boxyP0284t gy ahbrayatiqug HFaeTAn s corraisnal. aplepietheyisr dafinedl Acklbst it ut ed
cycl oal kylic £xc Qﬁﬂi!;mlwmhﬁﬁmsdsw@; ec@siﬁaafch%h&aelcgasmzfdy ﬁ@h&ﬁ{%' o,

substituteé cycboal ylthio, guanidino, substituted guanidino,

hydr oxy ,Cthiigr owthyl magnesismi ipditledCi§dt: exopperghlonfe tierBlr (lethyjamiselssifirt ut ed
het er,oar, Vi, roaryhthio ti et 1 hi t clic,
subat! T o s DERES BRlh taloRan BB DL EE BELERORINLY Bl SIINY oy
het er oc\kikgprédyiadh ylsnins 8 Oe dithah @ rsoldysddey Et;N: ariethylhmie; BIOBH,; egiybsti t ut ed

sul fonyl, sul fonyloxy, .thioacyl, thiol, kyl thio,. and. stituted

al kyl t hiaB?tatﬁH@rg%’ IO, g?’ﬁ%u%‘%&‘%gﬂ’eq{?@‘%r aﬁhe Yorsgn @oa@%ﬁiﬁ- SRFWith the
provi so 1,0t hadyeddpafoRidy; BPLENhigh petikisiahtdlidu@dchirSmatoiragtist &ehed to an
acetylenic carbon_atom [0036] "Alky%%l"_re_ers,to a_l 1 near nonoval ent
hydr ocaPsBFsivRaYaddc: BHMD S HheRekeoBrBHdgiFdradt Lt o baius Alumasit al

conty3l n'h?@ri&t; Llﬁgzsiithﬂﬂl‘?h &bRh& Naend. o LhRKitiRS N@ei':%é‘t}{g%b&'idé;%é@ﬁzo meant to

i nclude those hydrocarbyl groups having one triple bond and one doubl e
bond. Foretlemrakna$04( are@Eua ®iaiel M€ Ore smenasim ¢achagdis; MGl nyesyl propynyl ,
and the |ike, ] an S | e . A- e s havi ng
froml f%kﬁﬁ%ﬁ%% |Pu5%§§9§%%%géﬁﬂgggéygy %d%ﬁ%ﬁ%@?gﬁ?ﬁh¥%9¥%E%MQ&R

subst i t méntgsy; MeCOct edivir cabdnhae; YrBGP::cansins bicnyomde; MNakidxy sod3@nsubst i t ut ed

am not hiEks BB SRR EsnS s rbo o ek SesonyP e g

am 1gcamEmnyN exdmosatdiffsds Nengl: , anghdries dhibamy NixpA caminf@sind ayetanm no,
am dino, aryl, substituted aryl aryl oxy, substituted aryloxy, arylthio,
subst i t AIMB’ ghg}ear magneticarRBaiF; Pdar Blaginies earbong RBsh Gghen dohaiphiié: no,
(‘car boxypr RSt Q8o al_cs}yoa;rmc&ymli&.?i 8drides BT kdidh RECMH%A! PBEKWin Jayer
cycl oal kyl oxy, 'substituted cycl oal kyl oxy, cycloalkylthio, substituted
cycl oal kyionisiagrapby.cl oal kenyl, substituted cycl oal kenyl, cycl oal kenyl oxy,
substituted cycl oal kenyl oxy, cycl oal kenylthi o, 5substituted
cycl oal K@@l t findsss gthenwish steded, thelislidviing edngusdiirdiha epectimhion dungddiainy ,
het eroaryl, substituted heteroaryl, heteroaryloxy, substituted
hetgéoaﬁ%Y%&?Fmﬁ@P%ﬁ%§W¢FOﬁ?o, substituted heteroarylthio, heterocyclic,
substituted heterocyclic, heterocyclyloxy, substituted heterocyclyloxy,
het er oc @130 t &yl sigke tp mpmavplens satpigted @liphatin hydropareyl grougoltyingsfiiggstli t ut ed
sut T onylo 1§ U A¥RK I, fYoRBEHbocidh) rorfth 1Y b bltbsh BRE SeBaFvesed
al kyl t hi o, ereln sad

to alkyl groups having from u to v carbon atoms. This term includes, by way of example,

linear and branched hydrocarbyl groups such as methyl (CHj3-), ethyl (CH3CH;-), n-propyl

30  (CH;CH.CHa-), isopropyl ((CH3).CH-), n-butyl (CH3CH2CH.CH>-), isobutyl
((CH3);CHCH3z-), sec-butyl ((CH3)(CH;CH2)CH-), t-butyl ((CH;3)3C-), n-pentyl
(CH;CH2CH2CH2CHa-), and neopentyl ((CH;3);CCHa-).
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10substituents are defined herein and with the proviso that any hydroxy or
thiol substitution is not attached to an acetylenic carbon atom [0038]

"Al koxy" refers to the group -0-al kyl wherein al kyl is defined herein.

Al koxy i noYaiws/ns3p3s way of exanpl e, methoxy, ethoxy, nP@TIUﬁmWQBSSiTSOpr opoxy,
n- butoxy, t - but oxy, sec-butoxy, and n-pentoxy. 15[0039] "Substituted

al koxy" [608 pr sSdtetitubed agy0uRferto (ag Wikt grbuﬁ B ikoth ) b en€iimseemtbst i t ut ed
al kyl is as_defined hereln [ 0040 " refers to the groups H C(0) -

al kyl - cempodimenipsk o3 arddo gllsklﬂﬁpme(‘%fele“%i ﬂ e @Q'{BQOHS@H’L%% fiatkgrdd
al kenyl @00 ted aﬁietﬂ?‘lnm{y %%ﬂ?mng%%gz}g%g;aﬁgxﬁlsKUﬁYﬁteﬂl@xy ac@ycél:)gﬁﬂﬂﬁ)ﬂ! -C(0) -

substituted cycloa _ , substituted aryl- .
20subst aetyxeeathindy albstn@te@l@)no arhipp@rtmayl rm@odiccartonpls ammm:a@hbnylammo
het et oar terocyclic-C(0)-

hhor s nkfirolicthition O FloP S Batatbamy ki Dot R Al BB o vl

substi t hhh&ﬂsﬂfdﬁynmlmo amadiga higy, Isubssituast aryluar@mgz,ymbmh&yiryloay xbllylt}ﬁdJ bstituted
aryl, substituted hydrazin et eroa . stituted heteroaryl,
het er ocyﬁasilwte&ﬁwq@epog%lﬁ? f axxﬂe‘fﬂéb%a 5 dC%F yé@fﬁm%&c %Yn Acyl

i ncl Ude@sté %&ﬁé %&cloﬂkﬁuﬁb%ﬁgﬁgﬁc@&ﬂ 1[ ofﬁéh@mdﬂ&i refers to the
groups - -NR20C( 0) al kyl , 0 )su stltuted al kyl ,

“NR20C( ey)c&gﬂ& ykwcloalmxqugytsmt@éwcﬂw@ér @ygua@aiuk:y pubstifyrAGEamiapkeny| |

-N ted

al ey 1 TS B e e R Py e R b ooy

30- NR20&bBlits teld Sieietaat @ chehredaylomy., yhbsthNﬁZﬁ@('@)ﬂ@t)e haepetyitbio, aubetituted

- NR20 b dh .Cl d | kyl d
wher oi nidirRg IR AT SR eGSR By Rl Rl et oty iRyt ' &l kynyi
subst i t hétedcad Jyxry hetemygailyamhdgyhbsuawas{etemryelghtwcdl@@,Isbyd;cycmqu SOspsti tut ed
aryl, heteroaryl, %JbStl tuted hetertgaryl %l&g itd I ¢ and substituted

het er oc JRosiigtedsulfonyl, gulfenylax yriboary, thogiarote b yﬁﬁﬁ pio, prgksupstitited ¢ he groups
H- C{©) Oapcyadik Y irefbdi @34 substbsdid aﬂetaﬁalefﬁllewére&;( 0) O, alkenyl-C(0)0-,
substituted al kenyl-C(0)0-, al kynyl-C(0)0-, substituted al kynyl - C(O) 0-,

Sy AR o o 00 e ol B g
het er pctrmirig:f{@(n 0t ) caboh gabstnd, u’rs@daerwtbedmmyltsl frmﬂ(t(té))ﬁ(@arbwwuomsn al kyl ,
2 eyny! cegpefalehey L Giorert RbL By 120 LrypSh S TedtRB) °
het er oasind alkyeHeSrdipy irethda @t mealrant str h@l’it&hﬂﬁ M?drb&rb;&fgﬁbt@blbfidrlekmﬁﬁé
nel g ocEL L Bleyne et ne herel n, LOL00LS] ot eSO e Sroue
R22 ar epentylene, and the like.
[0033] “Substituted alkylidene” or “substituted alkylene” refers to an alkylidene group
having from 1 to 5 and, in some embodiments, | to 3 or 1 to 2 substituents selected from the
group consisting of alkoxy, substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted
25  amino, aminocarbonyl, aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino,
aminocarbonyloxy, aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl,
substituted aryl, aryloxy, substituted aryloxy, arylthio, substituted arylthio, azido, carboxyl,
carboxyl ester, (carboxyl ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted
cycloalkyl, cycloalkyloxy, substituted cycloalkyloxy, cycloalkylthio, substituted
30  cycloalkylthio, guanidine, substituted guanidino, halo, hydroxy, hydroxyamino,
alkoxyamino, hydrazino, substituted hydrazino, heteroaryl, substituted heteroaryl,
heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted hetercarylthio,

heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted heterocyclyloxy,

iy



i ndependently selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, al kenyl, substituted al kenyl, al kynyl, substituted
al kynyl, aryl, substituted aryl, cycloal kyl, substituted cycl oal kyl,
het er oar ylyvo smudagbist ut ed heteroaryl, heterocyclic, substdTius2en/H8s978
15het erocyclic, -502-alkyl, -502-substituted al kyl, -502-al kenyl,

- 502- sut@&trbt 12tk iRnNted oBARyOYiOALKY oxo, 1RRRc, SHRSLLMIRISOY coal kyl |
-502- aryl -%ﬁg éubstltuteg argly f 1- gggﬁoaz%tﬁh§g -sﬁ st?%uted

het er oawslvﬁtltuteé@@fmt auldunyaxy) thioagid, th@@@ﬂétﬁfb@tql,t Yéthwh@rtdétlbﬁww and
wherei n; 1¥@Qﬂwﬁ%ﬁm§J§ﬁQﬂL% $§£Eydaﬁw@ﬁge%ogether wi th the nitrogen bound

thereto t dgrma heterocyc or substituted het erocyclyl group, provided

t hat R2! d are 20bot not hydr wher ej n. al stituted
k1 IRy PR Srefe e e ATl R o St Rt K

cycl pal kybon a'iétﬁ§£ddttl=i%@rﬂe EBADRALY Fromar tl6.cafbStoits 6 88 REabon NEMEERAT V! |
substituted heteroaryl, heteroc C|IC and _substituted heterocyclic are as

def i nedhav&eat feashrsats oR¥IDY} wissyakion et <md: Ronexemply (Gptv)allcni reigmei t ut ed

am no gy ggﬁ Bsn d k DhelS il 1 and R22
are a|kJ?HB?E§”§u %#%utedggﬁ$%§gbrgagﬁ?§ ggnet?k%sdg rQQa erregﬁﬁb her ei n
as di al rppenyl,i@-buskdenvi,ehérheilikg t 0 a nonosubsti t ut ed antno i s nmeant
that either R21 or R22 is hydrogen but not both. Wen referrlng to a

di subst [msﬁ]ed“saﬁismot,ed alkenys” refanio diksat] gaet;tshﬁmngmmmom 3RaestMe@tsttytdr ogen.

[ 0045] "Hydroxyam no" refers to the g é? [ 0046] " Al koxyam no"
refteqs t“éotnﬁé"é?@ﬁﬁ“tst\i—i@%“l?‘ﬁ}tm%?eé‘?%d q@ythe %O%éptl%ﬂgﬁétléw 30[ 0047]

" Ami nocaihnnieh kb e, %E)‘El tcc}tatmo GESN, at@lottma@@teﬁta&ymgygyrlFé%gstﬁﬁtéd R24 are

i ndependent |y sel ected from the group consisting O ogen,
subst i t dkewy] @iy, substiputedeampno, a@@b@@fb@mleazmlmth@ﬁvbon}élakrywarbomlmmpt ut ed

2 KYY! s itlcn BHRSA A B8l 8o YRR BRI S8t GY oL oal Ky

heteroar ’het erocy sub ted heterocyclic,
hydr oxyamlabﬂ«tﬂ)ﬁoyylammlosztmltiutoedyhhu&xswgatedamlmnylosya lsslistituiddedlylexs, agy)thmnd

acy 0 r wth the

ni t{'ogeﬂl%f)tg gamglpefa%?xgﬁng%gﬁs He C’é cﬁs eQth{p S{}ﬁr Plﬁgﬁ ggxﬁet erocyclic
group, @t Whelbak, amhmhmdsyb@ﬂmmu@admaﬁbxksuamhﬁﬂmhmbsmpﬁk%tuted al kenyl ,
al kynyl tut al kynyl cloal k ubstituted cyc]oal kyl, aryl,
subst i t%g’éﬁ‘é{ %t’ttlétreﬁéif%qalkyg%ﬁs@i‘ap Ié’els‘ﬁ%ét”éltegﬁ’?l‘ m‘i’rﬁtalé’r Eﬂ%’f%c and
substi ttt&&elalptettﬁfs%teglmfercﬁ . REersefibng dulian@ddhetd IPASLy, haBioRQtt,ocar bonyl ™
refers to the grou - 3R24 ere R23 and R24 are 10|ndependently

sel ect edbsiiples ﬁérogwtimg gystie. sybseiutef hptcserasiic, Aptripcyclyops sulistituead al kyl |
ﬁﬁyl hete?l:s'g’%b’l(ff)'/t ﬁ&er@!gjﬁw}}ﬂo’ stﬁvl Ve IhE:te 39&&1‘&&&“@% @bk% néﬁt)stttt?tl%&' |

substltuted a cycl stituted cyc eteroaryl,
substlt$ﬁ®dﬂh@ﬂ®nﬁaxyﬂm0ﬂﬂhén@cﬂhﬂﬂm;aamaﬁsmbgﬁmﬂwﬁbu WEﬂenemvcllc and
where R2 i ona -joined.to the th t nktro en bound

t her et o %%tet*lents ATE d%r nteg?xg f&er%trtlaxéch %’}tjﬂglu S{?\Irs%ou@gt ny By Wo ort 1%1 subF;ttu
mherelnsabkyhdwﬂﬁsmb&kqﬂmﬁeﬂdahkmhn al kenyl , substltuted alkenyl alkynyl,
substituted al kynyl, cycloalkyl, substituted cycloal kyl, aryl, substi t ut ed

aryl, hmw]oawkynﬁu@%t ﬁo%tlﬁt@aﬁlﬁéx%ﬁlﬁléﬁtﬂzdrot@ﬂ%% PAE! dre bARGhGUbST i tut ed
heterocycllc are as defined herein Am nocar bonyl am no" refers to

the259rdngnammdcﬁmcmmsmahmt@mmaﬁlgashwtaglérboaﬁ Tahektwn @l and R24
SUbst 4 AR o 1B BEkADal CARY B haHRe FRCHREAD. Bl oML pRRE, SV

al kynylFor example (Cg Ce)alkynyl is meant to include ethynyl, propynyl, and the like.

[0037) “Substituted alkynyl” refers to alkynyl groups having from 1 to 3 substituents and,

in sume embodiments, from | to 2 substituents, selected from the group consisting of alkoxy,
30 substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminocarbonyl,

aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy,

aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl,

12



aryl, substituted aryl, cycloal kyl, substituted cycl oal kyl, heteroaryl,
substituted heteroaryl, heterocyclic, and substituted heterocyclic and
where R23 and R24 are optionally joined together with the nitrogen bound
t heret o t Wa una#osd2Iset erocyclic or substituted het er ocyBCT/USHISHH78 and
wherein al kyl, substituted al kyl, al kenyl, substituted al kenyl, al kynyl,
subst i t atyéocky2bbkticytry la:ylcmyfcir@la}hlk,whbstmuhmarbfltthjb,e:drbmyp]L cabdayl estar {ghrpoxyl

substitute r substi t d heteroaryl, het clic and
Cubst  EREFTHEbGEET PRy B e bl TP S ety SRS,

" Anmi not E\hH@ﬁ@Eé@lQﬂS}Mbﬂﬁy]B% cp@&ﬂkﬁthwsﬁﬂaﬁmwdwaoamm{?&(?&bﬂi@éﬁ% where R2 is
hydrogen or al k and are i ndependently selected fromthe group

consi st F%“@fedwy@ipébﬁwl cau:lR@lkenykq%us&umtwé@jcz&ﬂ%wenylaméﬁ@lpalkwb@pi t ut ed
al keay X S

cycl ga lilb? éﬁsub%???ﬁ@c}hcy%%o d?rL %/M%g%eggg%%{é} %gﬁbggf tt?’t?gg@{%{yér oaryl,
het er ocytdalshtuxedamstr@uﬁsheitdroﬂmldxh eulmtmrtt;ddieteu:oaayidxmhenemammaﬂdbsﬂmbd are
opti ona er w 0 dth o forma
ot e ocyerrbSlPEC SRR euibited S RriC BBt RiMa sk Nk ded, iyl
substi t H&t&@c‘ﬁﬂlﬁyiy, h&bﬂ@&?@l&lthl@ léblishlﬁtttﬂtlﬁder@ykl@nb{ib nieth KM, substitasdi t ut ed
al kynyl , cycl oal ky], substituted CP/C oal k rdZallé}fl'SUbStltUt ed aryl,

het er an‘ilfonY]s alﬂ&nﬂoav daopet.dhigh plkythipeand PB‘WEF 1% herein Sgided

het gf Ocyl.ﬁJS!Ithel%E %e%%ﬁﬁje%fﬂeﬂﬁdaﬁ?ﬁ{!ﬁl ﬂEe L:Q/Qsé Hat aAMRJIRSA R AN BxHitutlgfigrs to the
group -0-C(0) NR23R24 where 4 are 5i'ndependently selected fromthe

gr oup cmmttgqhedg: maqubnneyg@ﬁaonattquw substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl , aryI , Substituted aryl,
cycl oal pB8] stkEbky u*e&ds toyled grauh;k-;ﬂ alkhletleraanll), is ﬂefhﬁ:ﬂmbnetredt\lh@tyer oar yI ,
heteroc?/ b‘ld and s bstitute hetéﬁ? cyclic and where R%

opt i onaMPdfbi H&’d‘yt‘) GRS MRORY 1T TPEBRER BORIRBOPhé: B‘[Oéytfé’“fod‘ﬁfm a
heterocy&LHL@o@rarﬁiubpénltdxqt ed heterocyclic group, and wherein al kyl,
10substituted al kyl, al kenyl, substituted al kenyl, al kynyl, substltuted

al kyayl 1po8¥f! @ﬁlb@ﬁlmed%ﬁ&w Lhed tf;eygrbﬁe}?'dvshbstﬁwd a1k>3mﬁéﬂefn%ﬁs%ﬁéa/'

heteroaryl substituted heteroaryl erocyc I ¢ and substituted
heterocylehleaad@inaféhderﬁll ned herein. [0052] "Aminosul fonyl" refers to the
group - SO2NR23R24 where R23 and R24 are independently selected fromthe

group cprgopt i ,Ngy]’Ofefé’iydj’thggﬂfbupsaHﬂQ(D)-, slujalﬁ(i(l)utsﬁﬂnaﬂtdmmkyl -Ba)-kenyl ,

cyer oal Ryrn i s Bl HPbr gy St B ok, PR et @ net eroaryi

het er ocyydlda%yl@tid) Séﬂb§t§thﬁeﬂbﬁﬁ'odﬂl@ﬂ@(@9l¥&wcmd S\M%@l'ﬁﬁedﬁ'?’l-@@ R24 are

optionally joined together with t enltrogﬁ bound thereto to forma

het &¢ oc?‘%?lsil te&ﬁ]}f@@g@ﬁcﬂgi e]éPt?{@%rék"S@/)oISPfég“ ulisteregd-WitBrei n al kyl |
substi t ytigd. féu%sd(o amegax mut%aipa&rbw]@d:(@} k@ﬂaﬂem aﬁdykxﬁ%hmtmwﬂ tuted

al kynyl , cyclo ) 20substituted cycloal kyl, aryl’,” substituted aryl,
het er oaﬂlybnylsub%mtcdﬂlé@yh@tkafrlfiambbtltUNétc'ﬂétmdw’pioelkahw@um#ﬂlwdodlﬂyl

het er OCé(r‘i;l 'sbst u%ecf’idryl sfbkﬂ'ﬁgd kﬂ%rgimo heteroaryl, substituted heteroaryl, heterocyclic

and substituted heterocyclic are as defined herein. Acyl includes the “acetyl” group
25  CH;C(0)-.

[0041] “Acylamino” refers to the groups -NRZUC(O)H, —NRzOC(O)alkyl,
-NR®C(O)substituted alkyl, -NR*C(O)eycloalkyl, -NR*C(O)substituted cycloalkyl,
“NR¥™C(O)alkenyl, -NR®C(O)substituted alkenyl, -NR*C(O)alkynyl, -NR?*C(O)substituted
alkynyl, -NRZUC(O)ary], —NRZOC(O)substituted aryl, -NR*°C(O)heteroaryl,

30 -NR¥C(O)substituted heteroaryl, -NR?*C(O)heterocyclic, and -NR*®C(O)substituted
heterocyclic wherein R is hydrogen or alkyl and wherein alkyl, substituted alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl,

-
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[ 0053] "Am nosul fonyl oxy" refers to the group -0-S02NR23R24 where R23 and
R24 are i ndependently selected fromthe group consisting of hydrogen,

al kyl, substituted al kyl, al kenyl, substituted al kenyl, al kynyl,
substi t ut e¥0 aboRABZES aryl, substituted aryl, cycloal kyPCT/2Smubmssisut ed
cycl oal kyl, heteroaryl, substituted heteroaryl, heterocyclic, and

subst i t uukgithet @yQastelohis], antetinirelreteRi3y Atter 341 il apititasahdtyrorelined

t oget her mﬁ&ﬂ the nitrogen bound thereto to forma heterocyclic or
subst i t e WEREYREYRI i ¢ group, and wherein alkyl, substituted al kyl,

al kenyl, substituted al kenyl, al kynyl, subst i t ut ed al kynyl, cycl oal kyl,
subst it Ufe42] cydlcmlakﬁ’yﬂefer%ﬂoyﬂle grsm:bsﬁ C(QICédalbylﬂ(O Qetserstitutad alkyd @1§€30+ ut ed

het er oar cycl ti e ro re i ned
ner o1 s linos ﬁ%ﬂ*ﬁ?%ﬂ‘? k. koL ﬁ%lgytﬁ“tegal%’%%o%&NRz3R24
wher & Ralﬂﬂd](@glensWstlﬁlldd)elrylaI'(d))(ﬁQBymuﬂk}moamesmb@d@tﬁﬁt@idﬂilky& @ehegt ed from

Sunst ¢ MRt amhypYs fsngv“y%%ﬁgq%%g@bﬁ e het@iopys oS0, nd Yinpfied Ut o ary1
cycl oal KyerocstRst ic)ot 4 eeicdl swslnmt&%@mﬁkéfﬂw swhﬁﬁédtameagh he R%Aj?fl oaryl,

heterocycliv, and substituted heter oci/c I ¢ and where are
opt i onalskistifusedrikynyb gue ordleylyiubsitatplcys qatlwb@wlwhﬁﬁutﬁwwéﬁl@temrﬂ orma

het er OC%ﬁﬂaégﬁltﬁhe%f?a?%l'kﬂéf& ﬁ&cn@taﬁa Q%G i g@%f&?{ﬂic %?%yar’%?iﬁ&?hé? il kyl,

substi t ut eny substitute eny substituted

al kég r@@éf %gl}‘?{‘{ éubs |tuted cloal kyl, aryl, substituted aryl,

het Ce%?%%?rw % heterocycl ic and substituted
heterocyclic are as defined herein. [0055], "Am ding; refers to the group

- O =NR2 3§48 3 BB ubsitfnigdeanpoe refersdo the oy NRarRe ” heeFentdit | §esel ect ed from
the gr oqlmega{a%h@ ée[&gtegffrom’ﬂé BREp cor%is\ﬁ}{% of@a%teh%ﬁ%&tm&d aitfal kenyl,

substituted al kenyl, alkynyl, substituted al yny aryl, substituted aryl,
cycl oal I@ildcnylswbstttuﬂe{lutﬂé{dl)d,wék}ma] Rypstituted tabkyo gl eyl sehshstddtanylecychietial oar yl,

het ef O0ualeANGHISHLLHLEA IR RLAGURL LG aNdohere JR3 g0 R24 are

opti onal oin e ni hereotoforma
het @6 oc yeletocydic, SSihsikyil,utOgsubatimred alkgl, i- BOgalbetD/l, S@stusemmdrall@hﬂdyl

Syt S0P SOLER T OB S AL gy, Sunsti e

het er oar s(d_)z-haetb&yl twﬁﬂlbhﬁﬁt@ﬂ ﬁ&éﬁéhr,yl h@@ﬁh@&yeﬁdﬁ Afdseuhmkithiet ed
heterocyclic are as defingd he5e| " refers to an aromatic
group o etﬁ%}ﬁ@ ang whgregiR h Rd Bt é}&opaﬁaalwdowwgﬁéw%%ﬁ%roaﬂub%a% ng a

singl e ridgo (@fogn a h@ﬁaﬁdayém &@uﬂEHl&édMe?er&@@l@P@%@ﬁ &M&@@m 'R'z'”&% R€arf-
napht hyl or anthryl). For nmultiple ring systens, includ mg fused, brldged
&N

and 28pi rbethrﬁohbydrwns%ﬂﬁt"émellh@H‘inngibatFté @ik(il abcenyignbsiitgadhelkenyt, |3H@rgylt hat have
no ring . r oi nt of

10, e Lo ELAN, BRI oy BN GBHEobEs

tetr ahydubmalpdtﬂtmwrc@md IBstardcyichic, and arbymtugld ma@rcagclictase @deﬁnedjfercam t @dlbment i s

at the ﬁl.p S|t|on t he a % &10? tuted aryl"
Cerers fo BAyPoERIRIE AR QFa vt ihle e @ Pt oT e b ¥ herth
as alkylamino. When R*! and R? are alkyl, the substltuted amine group 1s sometimes
25  referred to herein as dialkylamino. When referring to a monosubstituted amino, it is meant

that either R*' or R* is hydrogen but not both. When referring to a disubstituted amino, it is

meant that neither R?' nor R?? are hydrogen.

[0045] “Hydroxyamino” refers to the group -NHOH.

[0046] “Alkoxyamino™ refers to the group -NHO-alkyl wherein alkyl is defined herein.
30 [0047] “Aminocarbonyl” refers to the group -C(O)NRZR* where R* and R* are

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
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25sone enbodinents, 1 to 5 1 to 3 or 1 to 2 substituents selected fromthe
group consisting of alkyl, substituted al kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kynyl, al koxy, substituted al koxy, acyl, acyl an no,
acyl oxy, =0 mos/s3eddstituted am no, am nocarbonyl, am neXIHUIReETOREMS |

am nocar bonyl am no, am not hi ocar bonyl am no, am nocar bonyl oxy,

ar ni nossikémyhyghbstiangduisanly T, @lkyhyixgubstanted ol& vl il cinyl| substitoted aiml, diyeloalkdr vyl ,

substitu ed aryl bst i teda | oxy, |t hio, substit ut ed
aryl thi & Stétﬁieﬂ(‘iyd%ai]f)ad%}ﬁ ot lf]a?”g’ eEE%tFré’Fry F%éﬁ%ﬂ st W ami no, (car boxyl
ester) OKéfero@(:ﬁE‘vadﬁ)XWa‘H@Jx'&)’JubstﬁM@@ blicb Mt aliroy bl 6N hmirfoy Sl RV IMERXY
substituted cycl oal kyl oxy, cycl oal kyl't hio, substituted cycl oal kylthi o,

guani di a1, kbRt iand Re care dpfinalibnis ines) iaesthenyyidh B yitraspel bosnddhsrete to Iﬂkloxyam no,
hyd !

et o el G ReTERL bl MbAHSEE T, M PELSER o TRE Hbi B L AR

het ktfthicd alkles] el t lsulstitusadbedit yinty L twdoalied, esulost: éd IcdhBtyBaodycl yl ,
sﬁbg[??ﬂ&e Eﬂ %c W Y lhe(ti roM(];1 l [ t hi ofs.nsulélgtbi?lj&ﬁ% ) ye ROy
Shor or o RTiEE hivh kel SStessEd SEREHSL HebReQueabg Siost Sl hersprensty,

t hi oacyire at hdfReyagaine, thiol, al kylthio, and substi tuted al kylthio, wherein
sai d substituents are defi ned her ei n. [0058] "Aryl al kyI or

"Aryl (Cwn%) a"‘mnmhﬁo% ?ﬁylt’ﬂef&rlg’j% ﬂh@géoiﬁ Lo EBRMET géRa‘ra Al kyl ene

group (havi'ng eight or fewer main c e caf bon atons 12." is an aryl
gr olp awmdetshdendsl s¢1e¢t€l fmom Thaugoup! @mylstaigquﬂ]ydme&realkylt eubgmtuu:psal@uch as, for

examp! &y eyl BCAO0N S S BIBE Akl G R b oy 2l keny

nmeans a ra 'S an 1'ene rou Yyl ene group
havi ng wibsitoted ty@oeﬂimlbie&rdmﬂdﬂbstamﬂd Reteriosryg hetaroglcligr mmuasmdecfl ned herein,

enyl., 3-phenyls 2- pep nd.the |ike. 059] "Aryl oxy" refers
Eolt he e lipend GRECH S REPEE Ononall Girtel esatnieish e tkagen P des.
way of mx&mb%ﬁm&wcﬁa& ﬁ@ahﬁe@meroaﬁﬂle an@li\hﬁfrdlﬂ akad aryl oxy”
refers to the gro -0-(substituted ary ere substituted aryl is as

defl%edsuhartéﬁeﬁalkpbelé&r}yl "SAPSHt‘EtPﬁ eke%famylt %jlb'étﬁeteéuﬁ]é?&i‘byl gelpalkyl,” where aryl
I's as dghiiedd bﬁfl@aml a&ﬁ%%ln 1ol BSA, 'hEEéFo%gf %m@tﬁm etérset@r ﬁetkﬁcm% group

-S-(substituted ary wher e substltute aryl 1s as defined herein.
20[OOGB@d"SA!zatldéédheeffrefr}@h@eretahéefgleebpremm [ 0064) "Hydraz no" refers to the
group - NHNH2.

[0049] *Aminocarbonylamino® refers to the group -NRC(O)NR¥R* where R™ is

hydrogen or alkyl and R* and R** are independently selected from the group consisting of
20  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 thereto to form a heterocyclic or substituted heterocyclic

group, and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
25  alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.

(0050] “Aminothiocarbonylamino” refers to the group -NR¥C(S)NR®R?* where R? is
hydrogen or alkyl and R* and R* are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
30  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
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[ 0065) "Substituted hydrazino" refers to the group - NRZGNR27R28 where R26,
R27, and R28 are independently selected fromthe group consisting of

hydr ogen, al kyl, substituted al kyl, al kenyl, substituted al kenyl, al kynyl,
substi t ut &b ziokweazds, aryl, substituted aryl, carboxyl PGEEI28¢7/088%¢| oal kyl ,
substituted cycl oal kyl, heteroaryl, substituted heteroaryl, heterocyclic,
substitgmemahémémmhyﬂkﬂc$mﬂﬁmﬁddkwymkmnﬁeﬁmmubaiMkw@éd&aﬁﬁyﬁ¢mﬂ5@@-aIkenyl,
-502-su Iken | oal k stituted. cyl coal ky],

- 302- ar PomRySSufy Fbish 2oL, SR hseid AR eRR s LR Uy e

het er Oahetéroaryﬁﬁaelmey@lrc@ﬁ&wbsﬁnuteamatercﬁ?am&w@tdeﬁuécem&mt erocyclic and
wherein R27 and R28 are optionally joined, together with the nitrogen bound

30t here@@ %]0 £ QhRoBarBShRLGS Yegbik Eoot?% g P%@é%ﬁﬁ”ﬁe‘t C?P&\AI;{‘Q bhER Y

provi de 7 and 8 are rogen, rein a y ,
subst i tmﬂmnadnlﬂylsc;lecabd(ﬁmylthe guthmqnslamr@bféab'&l@ggd alkal, klghwmedaildygt ituted

al kynyl .. c tut.ed, c Kk y tituted
cycl oal %JE‘H&F Sgb lh%{ec{ a%lg f {kﬁ?yldsugftéftegaﬁqlﬁr[ oaéfl ?UbStamtggf’”l%’Q N4 %8 ﬁ%t eroaryl,
het er Ocsublstitﬁted ayl;tﬂiozﬁltmsﬂlletdrdxﬁrﬁ?sdb@tlt&tfe@hb’t@ﬂoh@l aleer@scldﬁﬁﬂmﬂsthﬁé(elb n. F[ 006153]
ano " roonifri % reLers to t ony rerers
to t he %ﬁt%%ﬁ Reasi R \AﬂFeﬁ“qﬂéP&‘j’&e\‘?é‘PE’éH{er WHL J@@@%@&oxw or
"car boxmserefo%%ﬁa metersis}aﬂc ef subgthRd h&%@mm chg%ﬂd w]‘@?&rb@ﬂ%%ll ester” or

"carboxy ester"” refers to the grou ps - 0-substituted

al ki, substgyied alkile alenyl, sbgitee @ibgrml,taUWml %kutétw:ﬂ allcyuxloc)xgloa kidyny! | |
10- (0
10 D BB A R P Sy, LR SR LB

-C(0)0- mdtssbstﬂtluecbhbtérect}ehoaneyk deﬁrﬁ(l(b)n@mhet er ocycl ic, and -C(0)0-substituted
het erocyclic wherein al kyl, substituted al kyl, alkenyl, substituted

al kenyl [ooai]kywhmomsw’trm@@o gk lgyonyl-sOayRP R4 gle RS sk T et ed cycl oal kyl
aryl, substituted ary het er oaryl ,. substituted heteroar%# het er ocycl i c,
and suwé?aeu@@&yiﬁ%%ﬁ%w groupGoasigiing pty dragem ahkadh, mbstiyesd@ikyt ( car boxy|

estgf) ad]ké%lgl Sllé?fl)ﬁlrtéi Jll%nSzhﬁleﬁ}QLbestmﬁg@algr@l% |M£t1tuteﬁ\|ﬁi%9 F&l@&lelSUbSt' tuted

al kyl , 0- al keny substlfuted al

- NR20- Gubstoutgd Rxﬁwllkyl,-hqwm @})@tgt@ b@tprtoewbchet&tq@yﬁw andsnm@t@ct 0) 0-aryl,
- NR20- 3 3 ni

520 GBI Sk T KB i o

- NR20- Gt&ﬁ@Jsﬁmntah@@e@mhebembanymdhaNﬁQQMC@ﬂ%@ dtvdreoqyakylc, and

- NR20- t)tut t | d , d
et b N A N ATE S R WY T e
subﬂiltumﬁduﬁﬁKymmedevﬁlﬂﬂhkykda@Mbﬁknﬁuﬂeﬂbﬂmmhbﬁ#&yhylaﬁmbcwﬁubstituted

aryl, heteroary substj.tuted t eroaryl heterocycllc and substituted
heterod?@ﬁ?@s@F@1@§a8@?1ﬁ@8aﬁ€$e ﬁ%m§§[0071] " ( Car boxyl ester)oxy refers

to the group -0-C(0)0-alkyl, -0-C(0)0-substituted alkyl, 0)0 al kenyl ,
- 0- C( 0) B0EA bstAmippsdfoayRERyElers to e @y - Wzﬂﬂ% A where R2 and R’ Q(

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,
25  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 aikenyl, alkynyl, substituted alkynyl, cycloalkyi,
substituted cycloalkyl, aryl, substituted aryl, heleroaryl, substituted heteroaryl, heterocyclic

30  and substituted heterocyclic are as defined herein.

[0054] “Aminosulfonylamino” refers to the group -NR**-SO,NR*'R* where R s

hydrogen or alkyl and R* and R* are independently selected from the group consisting of
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0-C(0) O-substituted al kynyl, -0-C(0)0-aryl, -0-C(0)0-substituted aryl,
0-C(0)0-cycl oal kyl, -0-C(0)0-substituted cycl oal kyl, -0-C(0)0-heteroaryl,
0-C(0) O-substituted heteroaryl, -0-C(0)O0-heterocyclic, and

- 0- C(0) 0- > 240pH%3eBd 30het erocyclic wherein al kyl, subBETUEREHSEITRYI |

al kenyl, substituted al kenyl, al kynyl, substituted al kynyl, cycl oal kyl,
substi t lhb/édgelyelkghb@titutad;aﬁdyd)allﬂceyiymbstﬁuﬁaé wikentl edkymy s bld:atitueadyallkynalr yl,

substi t ut teroaryl, heter clic, and
subst i tﬁfyi' uﬁ%%('ét% E %’é S&Eé%g'ﬂ?(’ LO ﬂ(é(rz‘?tﬁroal[ybfflfli’]t'tue'i@%‘?l?%é 1" refers
to a Saﬂl%ﬂic?@iwoﬁnd)ﬁbitltﬁbtﬂ Metér@t:)whah@ﬂwﬁéfékpcangﬁéﬁd?e@fmcfn'éﬂjﬂ]o%ldjo 14 carbon
atons and no ring heteroatons and having a single rin mul tiple rings

i ncl udi frgethsr wugg*tfmtmaeaeewd thergtode fore a%effgocgylswﬁﬁbstl gd }iﬁﬁqr??bﬁr‘é ring

SYSt ens o 'ﬂﬂx@(e?éfﬁ&lkgl é"Jb‘é‘m‘ﬂE&B aﬁJyP%HJehﬁ fub ee& Qﬁénﬁ‘ I\’lﬁzn?lo fosh@ted

het er oatoms, the term "c¢ycl oal kyl™ "appliées attachnent is
at a nonlkanﬁnamiqalkofhmd@ntmdmwlpelkgl aryh S@Sﬂtuaed-wﬂlhmwybﬂé?phmtﬁdl ene-5-y1).

The ©or R e SRl cnd el R, QUELSBLKRONL aragRcBrampl es of cycl oal kyl

groups in P hstance, opr opy cyclobutyl

cyc] ope C octyl, and cycl ghexen 10 cygl oal kyl " ref ers to

cycl oal K ?ﬁ/ broéﬁ@‘%ﬁ%\ﬁef?&tﬂﬂﬁ%rwlbgr(bgﬁ ﬁt‘%ﬁ% éﬂ& °Fq gaﬁmr?ﬁé ;.

" Ceycl O%ldlésamkntgrs%fe@{ea ﬁroﬁl Ry oqgl:&%&ﬁ gﬂ%ﬂd{:b%erhaamymgu%tﬁﬁed/alﬁﬁr bon atoms as
rlng?arrerrbers cl oa " ers to a artlally sat'ur at ed

CycllBal iyenst whstitaod Mo, dloat SunEseaDr, Sk absiig antisatlonis on.
151 0074l SbatdLhed, fuehesl i falRiste Rusustoabiylughaus, a5 defined

her ei n avi n nts 1 to 3
substit hetﬂntosycsmlaad piackefRPd ad REA agrocpt:pnarﬂgmcsnaittogﬂghanfwmqu nitrthgeprteundl kyl |

substitute a ken b t ed al ken n bstituted

al kynyl | they %ﬁgg{;}éng& EOCY‘%j{C 3 S'?Lah E%S‘x%?% EEWCIIC %//Lfﬁaﬁ?dn‘g%rggﬂkgg ami no,
subst i tuﬁt@dtu@dﬂlaﬂl@l aamlplom@mmyilalkeam Ao, @@t@rltmwmwlkyngmm@aambonyl am no,
am not hi ocar bonyl a m nocar honyl oxy, m no

am ﬁasuﬁwbawrtmdowﬁ%hﬁ Hiptesar Hoheterpar Sﬂtaﬁﬂéﬂetegoafvyéathefemcaahcary|

aryl oxy an@sstihied hedrodldllc@idas RfiXddi ks, substituted arylthio, azido,
car boxyl, carboxyl ester, (carboxyl ester)am no (carboxyl ester)oxy,

cyano, ak gyl tint tituted
cycl oal @ﬁ%ﬁy K}é’l C%gi%)%y%t lﬁﬂlcgﬁ"gtl ﬂGtOCM {'E i”@r%{%“égﬁ ni di no,
substi t hetemalguamndi haang heihgle rihy dq@mhenﬁydrmwyplﬁnmmen%afukmﬁ yags (@q;,
hydr azi

bstl tu h | no, et er.oar ted heteroaryl,
ot e oaPSHray o bitrdr For b RE BRSPS i e R e B BB T Y e
heL 20 paeysltetnmthwnlgatcﬁema?mmﬁdi hén- zri]xﬁﬂ]bﬁct nhggttﬁm hﬁﬁ@rmgy@b {dr@mlﬁsgt}@rtaﬁycl yl oxy,
substityte e;e[ocyc eterocyclylthio, substitute
het er ocyéﬂ&l Phi‘s, apREr é’lh Homtsﬁt{)aétlaf’}t“i‘%‘éﬁ a Mot cahpnigiy (%ky, t hi oacyl ,
thi ocyanal#s tethhyonaghthkMbiem-9L is amekys pb T%héﬁ’stﬁﬂlt%f KodchhlbR is Mg 2i n said

substituents are 30as defined herein: e term"substituted cycl oal kyl "
i ncl udegostimsafithearematespieadirioghy| gr oups.
[0057] “Substituted aryl” refers to ary] groups which are substituted with 1 to 8 and, in
25  some embodiments, 1 to 5, 1to 3 or 1 to 2 substituents selected from the group consisting of
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy,
substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminocarbonyl,
aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy,
aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl,
30  aryloxy, substituted aryloxy, arylthio, substituted arylthio, azido, carboxyl, carboxy! ester,
(carboxy! ester)amino, (carboxyl ester)oxy, cyano, cycloalkyt, substituted cycloalkyl,

cycloalkyloxy, substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio,
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[ 0075] "Cycl oal kyl oxy" refers to -0-cycl oal kyl wherein cycloal kyl is as
defined herein. WO 2008/ 083238PCT/ US2007/ 088978 [0076] "Substituted
cycl oal kyl oxy" refers to -0-(substituted cycl oal kyl) wherein substituted
cycl oal kyIwW® 2008/883g#f i ned herein. [0077] "Cycl oal kyl t hi BET/USJ0era88178

-S-cycl oal kyl wherein substituted cycloal kyl is as defined herein. 5[0078]
" Subst i teutredine,ysobsialtéd/fitahidoto, haé.diydrokp hy@-okgarhsd) aikctxednmvcﬂ}dadzlml) wher ei n

substitute S a fin her ei n. "Qa i,no" refers to
the grodp”! ?N@JMNM teéogglcfu% ?ﬁl&“ﬁe 30 W%bﬁar}%éﬁbgﬁ FEL'll?éld guani di no"
refers metendél%)@r ﬁet@a&@mﬂa%ubﬁltmtaﬁlﬁa@aaﬁgnﬁlbyhes@&@@ﬁ@@uﬁsnmmdt he group
consi sti ng of substituted al kyl, ary 10substituted aryl,

het er oam§f erocg%sl@qt%ra%h/l%t %‘kbé}&lﬂ&‘f‘ﬂ hetproesidexi P?Proczéﬁkﬂt% [5ehstiuigde d
het eeocmeﬂeydcy@}ﬂqué wld?%%ggréwaﬁut@a glﬁﬁhgdsdlfanﬂose IEBALy A WiaRiy@hAle thibi r ogen

atom are optionally joinéd together w the ni rogen bound therefo to form
a het er ebybhipcandrsuigatibsed Etlkbtl@cb, wherwmoeidciubssitepnts ae dghined heteid. t hat at | east
one R29 is not hydrogen, and wherein said substituents are as defined

her ei n. [A@RPO8Alylalidal of “ami(Chalplger refesfte it ridicd] LRIR OyhegdiRbis@n brono and

i odo. [OOBF "Hal gal kyl " ref rs to Stl.llbstl utlon of IkyI groups wth 1to5
or in saleangtEp BES cieht & s SWHAPHN GhBT pOomatgmS) angylf ¢1an aldigseup ascHppr

- CFCLEY 4o QAACHRChius, ‘GO rote ToroudoBGF, o %@@%m@nqn& he Iike, and

further includes those al kyl groups” such as perf| uor oal k in which all
hy drl8ge rhenvinthyl.ang thediiea Surilasly, fAmylathcnd” areonssa ragigploGaB] w ﬂalRowlfkloxy" refers

ha 3”8?%&’5’?‘1&%% BB ety b B R B TR e
i ke.. ROOSHEd hedpidy oxyStyenyl) hybengkdiptoperflears! tholikehe group - OH.

[0059] “Aryloxy” refers to the group -O-aryl, where aryl 1s as defined herein, that includes,
by way of example, phenoxy and naphthoxy.

15 [0060] “Substituted aryloxy” refers to the group -O-(substituted aryl) where substituted aryl

is as defined herein.
[0061] “Arylthio” refers to the group -S-aryl, where aryl is as defined herein.

[0062] “Substituted arylthio” refers to the group -S-(substituted aryl), where substituted

aryl is as defined herein.
20 [0063] “Azido” refers to the group -Nj.
[0064] “Hydrazino” refers to the group -NHNH,.

[0065) “Substituted hydrazino” refers to the group -NR**NR?’R® where R*, R*", and R*®
are independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, carboxyl

25 ester, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic, -SO,-alkyl, -SO,-substituted alkyl, -SO;-alkenyl, -SO;-substituted
alkenyl, -SO.2-cycloalkyl, -SO»-substituted cylcoalkyl, -SOs-aryl, -SO:-substituted aryi,
-SO;-heteroaryl, -SO,-substituted heteroaryl, -SO-heterocyclic, and -SO,-substituted
heterocyclic and wherein R? and R? are optionally joined, together with the nitrogen bound

30  thereto to form a heterocyclic or substituted heterocyclic group, provided that R*"and R** are
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[ 0085] "Heteroal kyl"™ nmeans an al kyl radical as defined herein with one, two
or three 25substituents independently selected fromcyano, ORv, -NRxRY, and
-S(0)"Rz (where nis an integer fromO to 2), with the understandi ng that

t he poi nt V9 2W8/0888Bnent of the heteroal kyl radical is PEVBSRYHW/WEEEr bon at om
of the heteroal kyl radical.is hydrogen, alkyl, cycloal kyl,

cycl oal kyih-rek kydrogear arid, wlquxﬂx alkklykqbsatlutedmkkghlalkem s.ubﬁmythcd)xlye:@ﬂ Ll

car boxam da oge

Cyel oal RYrHGABRY v Ry SeFe SRR ar kel SR e Pl eyl
cycl oal layh , substiehtearky hetedol ,,sulﬁhmﬂted Ierbaalkidtero@ck 96 g aiRaRYd,
aryloxycarbonyl car boxam do, nono- or di-al kyl carbarnoyl or al kyl sul fonyl.
Rz is hwﬁ@@éﬂw@m@\ﬁet}e@h%@ nis 0), alkyl, cycloalkyl, cycloalkyl-alkyl,
aryl, arylal kyl, am no, nonoal kyl am no, di-alkylarnino, or hydroxyal kyl .
Représemmmﬁ]véngaﬁpté&ﬂkmﬁﬁmdeﬁaﬁowmggampL@N.2-hydroxyethy|,

2, 3-di hydr oxypropyl, 2-nethoxyethyl, benzyl oxynethyl, 2-cyanoethyl, and

52- et hydoey| f oot hiefers ke @laslbn@mdphe(@pmhash lRequwaldB}/to andoR. ' can be
further substituted by am no, fluorine, alkylamno, di-alkylamno, OH or

al koxy. ([:ﬂiﬂght"@%k 7 ot Qﬁrkaﬁfﬂef&réthCééHd}Q?ﬁsﬁﬁerEé’f”ber of carbon atons

(e.g., rs to the total nunber of carbon atons in the portion of

t he het Y. p .exclusive of \ RY, or - S(0)O0Rz
porti oni&}%? oé%‘g‘f"y rerOBa“raﬁ}t?QXyF%tFrerrgfe’i% E‘ﬁggﬁ ?ﬁoéégﬁﬂ‘wﬁ»p of from1l to 14
car bon a(t(azms) @Bdltﬂted ﬁlk@l k@b@@@ﬂ@eﬁmﬁ @@h@@ﬁ@dﬁtéﬁkdﬂbﬁ (glUL)@FhIlC}@@EI stl ng of

oxyq ni trogen, sul fur and | ncl rin ring
syst Bm fcﬁ(ﬁ)orsr‘i‘é‘f'tlﬁ‘&%‘%algy%ﬂhn&ﬁ@q Y @@)8 SUbftﬁi’tﬂ%%’l yci§0)9rcyﬁ{9|alcki>’ I e ri ngs
(e.g., @bﬂ@ugﬁmlaa %{Vcl/c;lall@'ﬂdch?)@)zhéﬁrgﬁ?PLC@)MJs)]bstﬂﬁQEd medbipl e ring systens,
i ncl ud| used , and spiro ring systens having ar omatic and

non- ar orfefQ)©-hetanepyclic, Iﬁ@d t@(pa@ﬁsbqﬁétt@#@éﬁrwclnawbqrme@lhyh selséifuted dkydt | east
one rin e L an

o ot | AR BGHAR AReE Pl MosfbucB shBRTBRIeakS) Hesih G Al

tetr ahydr}mqubsrmmttdﬂrsl hetyroaryh sumetueaﬂijmhrmmhetdrmcm tndg®ntitated/ or the sul fur
ri ng gr{g[é))c¥ Ca’%]aes dgﬁ%m?irq%%rm group are optionally oxidized to provide for

the or sulfonyl noieties, Mre specifically the
term heteroaryl includes, but is not m t ed 20pyr| dyl, firanyl,

t hi enyl [907R] aZ&iahoxy} sstspRmiRegIrsfETs tq WF&E%IPyNRZOt(FﬁCHQza@?%]ﬂI i soxazol yI ,

pyrrol leR@ﬁ(@?@s}Aﬂys’nnﬁé’d AIRAZINRA- C((Q)BG hiRb, YR- @@J’)éosfu%tﬁuﬁ‘t)éél alkenyl,
t et rahydr ohenzofiranyl , |2%obenzo uranyl, benzothi azol yl, benzoi sot hi azol ylI ,

benzot r rI&Eo’r@(p)Oraﬁﬂ’m’lnyRl sﬁﬂpl}f&élﬂgﬁlﬁmt@eﬂrﬂﬁtﬂxhzwy1C(Ode1aﬁé,l yl,
tetr ahy%l@m%(ﬁ%'sw tl’lllté(?(g' 'N’l@“ﬁd(gg(ﬁggg%@] = st Cf j(’?%n%h mﬂﬂzo' yl,

benzi soxazol vyl enzot hi enyl eteroaryl” refers
to lﬁ@tepyxacvayltyl,gb&ﬁup&@)lﬁhhetaoﬁybdﬁk +@(Ol)@dulwt1tdhedfhemmaiylto 8, or in sone
enbodi e r.omthe

20 tlituents fo
oroup conts GOMHBerhate TR TS e e Rt s R B Tt
hydrogen, and wherein alkyl, substltuted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocyclic, and substituted heterocyclic are as defined herein.

25 [0071] “(Carboxyl ester)oxy” refers to the group -O-C(0)O-alkyl, -O-C(O)O-substituted
alkyl, -O-C(0)O-alkenyl, -O-C(O)O-substituted alkenyl, -O-C(O)O-alkynyl,
-O-C(0)O-substituted alkynyl, -O-C(O)O-aryl, -O-C(O)O-substituted aryl,
-0O-C(0)O-cycloalkyl, -O-C{0O)O-substituted cycloalkyl, -O-C(Q)O-heteroaryl,
-O-C(0O)O-substituted heteroaryl, -O-C(O)O-heterocyclic, and -O-C(O)O-substituted

30  heterocyclic wherein alkyl, substituted alkyt, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl,
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[ 0088] "Heteroaryl oxy" refers to -0-heteroaryl wherein heteroaryl is as

defi ned herein. [ 0089] "Substituted heteroaryl oxy" refers to the group
-0-(substituted heteroaryl) wherein 30heteroaryl is as defined herein.

[ 0090] " HAYQ@PW3PEFPIBhi 0" refers to the group -5-het er oaP§I/USRGEHISBITS
heteroaryl is as defined herein. [0091] "Substituted heteroarylthio”
refers t;ubstﬁﬂue:dgr)cb,tlmter@rﬂsmhsﬂimtedhetdrola@ﬁ életu:mrcybljc mﬁtkﬂubétitutbteh@moamw: is as
defi ned herein. %OO 2] "Heterocycle" or "heterocyclic" or "heterocyclo" or
"het er oy é&f g%fn”l?ﬁ} “T°Br "heterocyclyl" refers to a saturated or partially

saturatedlwycllc grou? having from|l to 14 5carbon atons and from1l to 6
het er oatMil sefydqatiey!’t rebms ‘tohiéﬂ@lr%‘tﬁpw@éﬁ@ilﬁﬁ@t}ﬂf@teétcyﬁlctﬁf@@éﬁ frogtﬁ oud,  or

oxygen @ﬂﬁhddzﬂ&téjﬁﬁtsno%‘i e%r&dt&ﬂs%%awn%fa'sﬁ'g ng%gnﬁmaotl@%m ng fused,

bri dged, spiro ring systens. For ing syste aromatic
and/ or fioed, dridgadt ard spirngiag syshens diomnbipl edigryystieins hawﬂg\zebmameyﬁlneﬂ-

heteroc clo" ocycl.oal kyl " or ." ete;oc es . when there is
at | eactoings frard S dER Selsitrto R PR Gr oY RABR S MEPOm bt om of
10a I’IOnat&bﬁhﬁ&ith&atralri@ﬁ-a(‘(ﬂnagtc,carl)oﬁat%nﬁ(-etgetSF@hS’,dél@ﬂiyﬂﬁﬁbphﬂﬁte%e%Lyl) The

5,6, 7, 8-tetrahydroqui noline and decah d ?qU|noI|n 6-yl). In one
embodi niAn . cxadpalleyl tinglydss Caﬂeﬁlbtn%atom Exa prclqafie! ﬁ@t@rlaew f& group

are opt in@t@ﬁ‘ée' Ydathehdi, %?90 ﬁpﬁr B, QS/clBlﬁl%t)Nc%l'oQ&yl idl dyki¥exenyiul f onyl
noi eties. Nbf e speC| ica t he heterocycl yl includés, but is not linited

t 0, 1@ et FGhyrhlenbiod arefdrs topiy plicefi 87guDs hawing bty ¥ pirper ateinmaszing membeser az | nyl,
N- et hyJ‘ yrr 0, m)rphol i nyI
and pyrrorli C%F%a“%hw ?fef%llesfto %}5&0 eéglltédr)t‘%lstﬂ ﬁlém%ﬁn(g‘yar%d %gr? LS iz nms (e.g.,
C3- C10) membess to the t ot al nurrber of carbon atons in the portl on of the
het erocycl yl group exclusive of t he nunber of heteroatons. [0093]

" Subst i foaysd 4‘@@39@»191!” @efei@lto a Sarbsily datik A6 BRIRNGTNEE havingQl lcaswRSSitd Ut ed
heterocyclo "substituted heterocycloal kyl" or "substituted heterocyclyl"

refers o ﬁfh‘et%%‘éi@?@ﬁ“@“gr oups, as defined herein, that are substituted
with froml1lto 5 or in sonme enbodinments Ito 3 of the substituents as
def ined(0034] stﬂa@ﬁtﬁmudeﬂcl@}leylbmlfawtoa({yotoglk}/l grblant, @5 defipedl tromytavimgffeons t o t he

o108 Pl 1 IE S WAL BRLST BUE Mt AR TLASHL DEEE T e
het er ocyekigtlyg (ﬁ':hxhelhmma, aﬂieﬂ,anhmmnéq/:ilkyl sallasiyl efibistimtkdhaiiteayinalk ynyl,

substituted alkynyl, alkoxy, substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted

amino, aminocarbonyl, aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino,

20  aminocarbonyloxy, aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl,
substituted aryl, aryloxy, substituted aryloxy, arylthio, substituted arylthio, azido, carboxyl,
carboxyl ester, (carboxyl esterjamino, {carboxyl esterjoxy, cyano, cycloalkyl, substituted
cycloalkyl, cycloalkyloxy, substituted cycloalkyloxy, cycloalkylthio, substituted
cycloalkylthio, guanidino, substituted guanidine, halo, hydroxy, hydroxyamino,

25  alkoxyamino, hydrazino, substituted hydrazino, heteroaryl, substituted heteroaryl,
heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted heteroarylthio,
heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted heterocyclyloxy,
heterocyclylthio, substituted heterocyclylthio, nitro, SOsH, substituted sulfonyl, sulfonyloxy,
thioacyl, thiocyanate, thiol, alkylthio, and substituted alkylthio, wherein said substituents are

30  as defined herein. The term “substituted cycloalkyl” includes substituted cycloalkenyi

groups.

[0075] *“Cycloalkyloxy” refers to -O-cycloalkyl wherein cycloalkyl is as defined herein.
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[ 0096] "Heterocyclylthio" refers to the group -S-heterocycyl wherein
heterocyclyl is as defined herein. [0097] "Substituted heterocyclylthio"
refers to the group -S-(substituted heterocycyl) wherein heterocyclyl is as
defi ned héy@Res/080380098] Exanpl es of heterocycl e and hBEEVBAIIASBYBoups
include, but are not limted to, azetidine, pyrrole, imdazole, pyrazole,
pyridindﬂU@WraﬁhMEﬁn@ynkhhmyhef°@ﬁr&ﬂazimmmﬁMnﬂ@bﬂzﬂhﬁ)whﬁsmindole, i ndol e,
di hydr oi doIe g ne, %uinolizine, i soqui nol i ne, quinoli ne,

pht hal aZt a@V F?@? sd PgGinoxal i ne, qui nazoline, cinnoline,
pteridine, carbazole car bol i ne, phenanthridine, acridine, phenanthroline,

i sot hi adB7d) pharaalkyithio’ f§f§>ksd20$@yd%@ﬁm@ﬂwbﬂﬁh@@]wq}ﬁaﬁ% iseis defined

i m dazolidine, imdazoline, piperidine, piperazine, indoline, 5phthalinide,
1 2,3, 4- tetrahydr0|squ|noI|ne 4,5,6, 7- tetrahydrobenzo[b]thiophene t hi azo

5o 366781 g SStsuhds Pebak st kO TERETBRA T whefein substituee

1,1- lekQ&BﬂQﬂpgﬁhﬁhh@wﬂmaﬁlperldlny| pyrrolidine, and tetrahydrofuranyl.
[0099} "Nitro" refers to the group - hKE [0100] "Oxo" refers to the atom

(=0). 1Q§ @g? uGug%&gg"ﬁﬁgéﬁqﬁe%gugq@gﬁﬁﬁﬁﬂﬁggplting fromthe ox dation of

one or heteroato s inc 5%i des sulfoxides, and

sul fone ".Spi rocycl oa o.t0.10 t cyclic

substiti@%ﬁ? h@8§ 57§18 5@eﬁ%%f 5&{ﬁgsﬁ@h9§6§RZaT8ﬁ§ comon car bon
atom W tifte dahtk)yslewaedglroaume Bavib Renssting oeh)@acrge@ rhuqn QiIBstina&d aﬂxﬁmﬁ!yl fied by
t he follomﬁpg structure wherein the nethylene g qﬁ 15shown bel ow att ached

t o B8ndsubsHikerrd beierarryl syhshiaged; @twth%walywaﬂ S@S%tmeﬁ deipracsdYky|
group:  hOLABR oRIMpE Qt'fﬁéhgd t'b%fc%ﬁx%otn%uﬁllﬂﬁmg hﬁ@g@rﬂ&toﬁra%tloﬁﬁlgr) i8ined [0104]

"Substituted sulfonyl" refers to the group -substituted

ol Setnpedth Romprogon sglzldsthmnolt@ et b ke gho or SSies Ay poyele
-S02- t , | kyl
05 o B! RS ANEYRYCast or PR GG AL and BRERIAR G K02 K

heteroaﬁwmmdhsﬁﬂmheterocycl|c - S02- substituted heterocyclic, wherein
al kyl, substituted al kyl, al kenyl, substituted al kenyl, al kynyl,

subgsi t yoosd) alkyRy br “leEeoalekyd to fRiGRS thibisl Bdmeal adbkyl , aryl, substituted
aryl, heteroaryl, 25substituted heteroaryl, heterocyclic and substituted

het er OCY@dS‘Zﬁ aH@loQi%yld%f'm@Q@'sdB“s‘ﬁt%hSh o@ﬂ%@ Eé &fh W § 8MlsotBCl udes groups
such as nethyl - phenyl - S02-, phenyl - SO2-

ernbodlments 1 to 3 halo groups, e g , -CH,Cl, -CH,F, CHzBr CFClBr CHZCHQC] -

CH,CH;F, -CFj3, -CH,CF;3, -CH,CCl;, and the like, and further includes those alkyl groups

such as perfluoroalkyl in which all hydrogen atoms are replaced by fluorine atoms.

20 [0083] “Haloalkoxy” refers to substitution of alkoxy groups with 1 to 5 or in some
embodiments 1 to 3 halo groups, e.g., -OCH,Cl, -OCH,F, -OCH>CH;Br, -OCH,CH>Cl,
-OCFj3, and the like..

[0084] “Hydroxy” or “hydroxyl” refers to the group -CH.

[0085] “Heteroalkyl” means an alkyl radical as defined herein with one, two or three
25  substituents independently selected from cyano, -OR", -NR*R?Y, and -S(0),R” (where n is an
integer from O to 2), with the understanding that the point of attachment of the heteroalkyl
radical is through a carbon atomn of the heteroalkyl radical. R" is hydrogen, alkyl, cycloalkyl,
cycloalkyl-atkyl, aryl, arylalkyl, alkoxycarbonyl, aryloxycarbonyl, carboxamido, or mono- or
di-alkylcarbamoyl. R*is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl or arylalkyl. RY
30  is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, arylalkyl, alkoxycarbonyl,
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[ 0105] "Sul fonyl oxy" refers to the group -0S0, -al kyl, -0S02-substituted

al kyl, -0S02-al kenyl, -0S02-substituted al kenyl, -0S02-substituted

cyl coal kyl, -0S02-aryl, -0S02-substituted aryl, -0S02-heteroaryl,

- 0S02- subdYQ eB8#2¥et er oaryl , -0S02-heterocyclic, -0SOPCHUBNPT48EI78d
heterocyclic, wherein alkyl, substituted alkyl, alkenyl, substituted

al kenyl arddiypapbnylsatborirmge edon- Ry diydlkyleaglednat Rlyall,cyls-&gsrli Ritselydeggeh oal kyl ,

aryl, s ] ry| et y pLtu roar.yl , terocyclic
o s Rl A0 ol B0 BRI Lo lRP %‘ﬁ%ldgﬁgragiﬂr%gﬂ[%%é]m hi oacyl "
refers takylaaengdoalglattifa( &) hydradykiy - @ebesentative skartipleeiticladd fore&dnD)le,,

al kenyl - ) -, bstituted al kenyl - ((S) - | k | -C(S),-, substituted

al kynyl -Qg%@;%?e@ﬁe?=8§|‘b<>g¢l‘qx@f§?ﬂ; X‘é‘l?%’t‘%/?@f‘@b"%%%%ﬂh Z-gyeagethylgnd) o) - |
substsi t ytaeh ALMEmGA hyl: FBELRR MY bhde " R*S RO Shi REt&fh hBkBakhndd( S) -,
het erocyclic-C(S)-, and substituted 10heterocyclic-C(S)-, wherein alkyl,

subst i t (byamhing, Kyerineaplikdamino, diciotameine.<o ar plbexy. Additiapaljy, thesprpiéx i t ut ed

al kynyl .. cyc ; i cloal i ryl,
net or o AR leinbeSifARiebh bl PP RS ers it corg Wbl dfoBllof
het er ocytimsdn dregoasonddtliertetbrdadiyd pronp IO e of T ayhtio, F@REr-RIR’, bhe group - SH.
10108] "S'Alék Jthio" refers to the group -S-al kyl wherein alkyl is as defined
herei n. £81B188°%% bst i t uted al kylthi 0" refers to the group
-S-(substituted al kyl) wherein substituted alk is as defined herein.

(1] y |
[0116] {HI%6bc aHB@Wryi) FeETRioSnEE NS SHUPAS SR lg%d&pwr-be(l sioms\ghd e f s
equi val ¢pferdhfnisShedbd fromQfleldrbup ddbkion Hoffo?cggé'nsni% D EnPLAD {iiRhcludf112]
"Thi ocyanate” refers to the group -SCN. 2 [0113% " Conpound” and
" conpounids 18 ssmbseingemiogsysteh gasincludes aurpoong(cancomsagisedr myltipkee generi c
fornul ae._di scl . N : S . ' r. and any
forns 0?1 “g%@'geg‘%g%‘&%‘%ﬁ ¥Ih2ﬁ%ﬁ¥telﬁl§g lggir}gr%i @( al%gg@ﬁwggﬁrg %)%te g‘f%l@g‘? such as
an oxi déyseédridged, pndghiroging phasmulceitg acahdtic sad cephmbladc siags thedersol vat e.
Unl ess specified ot herw se he term further includes the racenates,
st ensoi onapes T anaiet Ptes ¢ 85 dReTesHsIHRT 1 LORERAACBET 08 1
" Racematyf stond &fa@SontBicingi( Xk Ut 2 3ok teeftdatdqonelis 61 ddl§k, 7,850l vat e" or
"sol vates" of a.cqonmpound refer to those compounds, V\hwiéfe .conmpounds are as

def i ned BydogHirdin-3yle Bamsgmpedigent Bieduragse epdiordhe HEH ERdHeR(DREL ri ¢
amount  fe RteSIYIYMup aRObMRhAS Bidifedi8 PR 0! M6 NUdES: B0LBALERInOf oAl | forns

of the conpound such as the oxide, ester, prodrug, or pharmaceutically
accept abhléonyhmpictes. tiiere gpesificaBe the demdietesoayldneladebdun srmotlimdedigl ae.

Pref,grred..sol ey -t OXI b r
hg! 91' 2l MERLS 1S, YRLAL) |i&thiDM L @41yl RNALOT,1 3GKERE ;Lg@rfl !
adm ni s? Fﬁ}?on tg hur‘rr]gﬁs. g,.JLZf ]Q%{B(/:r eol s%rrer" or 3ster e%}i 00 rs" refer to
conpoungsragéigt, prtidaziey!, pyrirthidenyt fhcwzafiirtryyl gétrabydrobenznfranyt ibeaobmngt,s.
S %gr?z% h%azlof-}lfilblélx(ljz%is%ﬁj?anzgiyg rlT)%rrleotrlaagglyﬂ e oiy?,rigo(?rrlc{%%';l,Sben-zrohx%zolyl, quinolyl,
tetrahydroquinolinyl, isoquinolyl, quinazolinonyl, benzimidazolyl, benzisoxazolyl, or

benzothienyl.

25 [0087] *“Substituted heteroaryl” refers to heteroaryl groups that are substituted with from 1
to 8, or in some embodiements [ to 5, or  to 3, or 1 to 2 substituents selected from the group

consisting of the substituents defined for substituted aryl.
[0088] “Heteroaryloxy” refers to -O-heteroaryl wherein heteroaryl is as defined herein.

[0089] “Substituted heteroaryloxy” refers to the group -O-(substituted heteroaryl) wherein

30  heteroaryl is as defined herein.

[0090] “Heteroarylthio™ refers to the group -S-heteroaryl wherein heteroaryl is as defined

herein.



5conpounds of this invention may exist in stereoisoineric formif they
possess one or nore asymretric centers or a double bond with asymetric
substitution and, therefore, can be produced as individual stereoisonmers or
as m xt ur &0 20pPB3W ot her wi se i ndi cated, the descri pti BAUVIER2WWHiSER8ed t o

i nclude individual stereoisonmers as well as m xtures. The nethods for the
det er mi 8f91bn “Ghbstituseddisttenryldieyretendo theegraepar etisb ntegtheterardbivbomar s are
wel | - kn art e discussion in Chapter 4 of Advanced Organic
Chem st?‘mm%?“s %rb‘[%ﬁnédkheﬁéﬁm ch, John WIley and Sons, New York, 1992).

[0117] Tauto“ refers to alterpate forns of a conpound that differ in
the posilfPsh o e@%ﬁf'@?oi’f gty &h etqk‘éctyﬁloaﬂﬂqieﬂ%é’c éﬁg}‘h A& tautoners, or
the taut“ﬁérarobw;mw&sw‘ mﬁae&&rpﬁh]ﬂ]@@a&nﬁtm?a% HbMOhaAidy figh 2O at t ached
to both aring ~-NH noiety and a rlngrml ety 15such as pyrazol es,

i m dazolce®on plemsiand éamoll te$, heterdatonel sekected Agint the Ere¥p bensistiipafigirogerr odr ug”

e e R S S R T U e

active ned ahol mﬁ@ystems eBordmétiplh eng ofstanfsdnaviag aromasit endia toa- aaorpaici renk,.

P 0 9% LB ERIRRUNS, B 15, PLSHENE | BNETAL S0, AL0,BF RUGL, B o 1

modi f i C&bpl%@&r}ﬁﬁﬂlehﬁs @t 1easvelda mrrg netet@m@:ﬁ aﬁ@lh@?&ﬁt sthetaftadpnis ac@m:t@md or an
active metabolite. For exanp odrugs include conmpounds wherein a

hydri8xy 2 nqRiapnatisring (¢-£- hya#ﬂ teﬁ?fd’éﬁqilwoh“f‘c%‘%bé&n7d8 ety dsRatéRoine-6-Yhny gr oup
that may,pg.GheRYGEEhdIA- G’%/lyolnto‘ﬂe eRY&AREAL f%efnﬁr% L &R cﬁ%ﬁ'lrf&&l’dm sPORRO, or
sul f hydryl group, respectively. Particularl avored derivatives and

pr odr ugélefaroeymli@cg@lptama@ptmelﬂse%@mdie pmvm/fari thabi-¢xidy swfinylhalfonytpounds  of

t he 25e to a patient (e.g.,
by all ov%bggfegﬁl%)?e %’ﬁ?@iﬂc f#‘%‘e #%E%I}?Ecﬁfd@s g H%Zﬁj%n%rggo 'readi |y absorbed
into theettahpdrd;)yrmyl\mpetmlduefhmamemyhbqjendmryylofnpbﬂaanﬂa]*lem&thyipymﬂﬂndB-tyb a

he Bar adEREr ee FoppstiFoRe: rhiale b ok Seireae s 1 °

N, Ndi metnbybarifeacas bomyl9.gf 0f-U) afferhycthOyal hihiABério® Batbor04tOMP & 1@k cormounds
of the inventiaon. 30Exa %es of ester rodrug? i ncl ude formate, acetate,

pr opi on@?’élonlﬁ?ﬁf}‘s?rhéie@cy%{ﬁlrajf"é’c%‘CluéWEOE@“ﬁ\FF@B‘H Re{e@298Fi vati ves. An gener al
overview of prodrugs is provided in T H guchi and V Stella, Pro-drugs as
Novel D&MG%Gkr ySeystitugadgictevestycle ar @flbstlnéedﬁhe@r@yclsymposabsmu@én es, and in WD
2008/ 08 P 2 B Iy le Carriers in
Dr g DobPaRC A Cn e e B B Bt ORI B ce. 1087
bot IiO of hmﬂarochcla@oupa,m rdphuedtheckit) drat are shystingdderignfrem 1[t0 1 DO]n some

Pharnace cal l y .acceptable salt" refers to tlcally accept abl e
salts dépﬁQ%HmP¥ﬁﬁ?§ $§P6§TVH5F38?8§ﬁ1&ﬁgﬁﬁmhﬁggﬁggﬁ@ﬂ tounter ions well
known in the art and S5include, by way of exanple only, sodi u pot assi um
cal ci uml04dhneSrigracYdRRBR| aiers faﬁlaf §req SuP erp exehd Mihaiein NreoryeEISRBI ecul e
contalngeﬂﬁgqékﬁlfunctlonallty acid addition salts of organic or inorganic
aci ds as hydrochloric acid, hydrobronic acid, sulfuric acid, nitric
aci d, PhAR on' i [ e Lds such as
acetic E P p? ?%ﬁ%éwgbfﬁdyo aﬁﬁ?%mégl OquDrg% ﬁ@g%@%?gﬁﬁgf c aci d,
gl yesl i (wha&hdhet@wyaw & aadefihedlhaeeid. c 10aci d, mal oni c acid, succinic aci d,
malic acid, maleic acid, fumaric acid, tartaric aci d, citric aci d, benzoic
acid, 3 lfo@ﬁf‘de@PéWE?&?l@}Mé ) RERZPitke &81!1;&148 }?été%@@]/lcw}ﬁe?én‘iihet%%%h liCasaci d,
nethanesulfonlc aci d, " et hanesul fonic acid, 1,2-ethane-disulfonic aC|d 2-
hydroxyéﬁﬁ&ﬁé@ﬁﬁfonlc aci d, benzenesul fonic acid, 4-chlorobenzenesul fonic
acid, 2- naphthalenesulfonic acid, oxalic acid, 4-t ol uenesul f oni c aci d,
canphor $e097pni‘Sutatdiutkd heterocyclylthio” refers to the group -S-(substituted heterocycyl}

wherein heterocyclyl is as defined herein.

30 [0098] Examples of heterocycle and hetercaryl groups include, but are not limited to,

azetidine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, indolizine,
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15nmet hanesul foni ¢ aci d, 4- net hyl bi cycl o[ 2. 2. 2] - oct - 2- ene- 1- car boxylic acid,
gl ucoheptoni ¢ acid, 3-phenylpropionic acid, trinethylacetic acid, tertiary
butyl acetic acid, lauryl sulfuric acid, gluconic acid, glutam c acid,

hydr oxynama ho$/es3ze8i d, salicylic acid, stearic acid, nREBUBS00748%%38 and t he
like. Salts can also be fornmed when an acidic proton present in the parent
corrpoundsonrslobr, idele, dlbpilauéde blydaaolnmualherqmmoheng isoqamobidk qiinolivet al i on, an

al kal i ne th an organic

th 20
s su ol B Aana R TR R A i R R R el Bt o am e,

N- net hy legibbigapi@antBidng, heridihg @herRhiFdme gtithie )¢, phangeptighbmigal ts are
suitable for admnistration in a patient and possess desirable

phannac 8BYs&H s PRnGREA qee’@d@@]‘@aﬁll’é“@QlW& HRATdSy Pipfferintédolbse descri bed
in Pg ;‘?hm‘éhrﬁﬂesﬁ 9@Llatet%%rjois@qrﬁ1ol%n@5'%h t@%d?obeﬂﬂ%wm%[ge&f thP QL meceuti cal

Salts operties, 25Sel ection, 0120] "Unfess’ i ndi cat ed
ot her wi :&eaZO!lﬂree,rtbmlmbaheuzceib]dﬂowwbemmmnsl, thhmoralncélnmb(talsexqﬂarrezdrto by defi ned

her ei n ter ortr onality
foll oweg{gmg?ﬁ&h gg] unc oorlrlgl(ﬁl ?B%V\gr gm ol nttetragydrf) rl%lment For
exanpl e, the substituent "aryl al k onycabonyl " refers to the group

(aryl) - (4198 Nﬁmtc(@c)"rsm 36PNt is understood that in all substituted
groups defi ned above, polyners arrlved at by defining substituents with
furt her (985t ('Ox&efsrs to thertors érQks (e.g., substituted aryl having a
substituted aryl group as a substrtuent V\/nich is itself substituted with a
subsoi t (a1ed] ar@kidgt @eps to pdtivets resaltingfiohethe sxidstidnt dftoeeotxyora hstatatontsut ed aryl
group, m% are n ﬁ nt end d for |nclfu5| on herein. In such cases, the
maxi munEAdAYET ngRde Erb%l PAidS YU hr ee. For exanple, seri al
substitutions of substituted aryl groups with two other substituted aryl
groups #182) i neriegydlenlk ylirdes fag bl Wripsnbes gydicisklptisgntliopredbyubst i t ut ed

aryl . i i S are
ot i nt Chdeqremof s fHglonch ot Al HERALE R v AAR B hbiAET
substit atteel cyborhatsms, Iaa@xelgrldwpby theSalbéwingpieyotire srihbdeel tbumsmvbm group pat t er ns
are |1 il a t o mamal s
an dlig\ﬁ CFhodv V@?}ov& gttatcged tg%oncls I%dt\bﬁhﬁwhr[egéisﬁl)snltf Q& {N%QE agrro%%chézﬁllcyrllcl ude,
but ar egraop: Irmted to mce, rats, hansters, guinea p| gs, pigs, 1lOrabbits,
cats, dogs, goats, sheep, cows, and humans. [0124] The term "mammal "

i ncl udes, hout limtation, humans, donestic animals (e.g., dogs or

cats), farnyanimls (cows, horses, or pigs), and | aboratory animals (nce,
rats, h gui nea pigs, pigs, rabbits, dogs, or nonkeys). [0125] The
terms "optiomal” or "optionally" as used throughout the specification neans

15t hat the subsequently descri bed event or circunstance nmay but need not
occur, §0103} hagulfohel” refers to the divalent group -S{O).-.
[0104] “‘Substituted sulfonyl” refers to the group -SO;-alkyl, -SO,-substituted alkyl,
20 -SOs-alkenyl, -SO;-substituted alkenyl, -SO-alkynyl, -SOs-substituted alkynyl,
-SO;-cycloalkyl, -SO;-substituted cyleoalkyl, -SOs-aryl, -SO»-substituted aryl,
-SO,-heteroaryl, -SOp-substituted heteroaryl, -SO,-heterocyclic, -SOy-substituted
heterocyclic, wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
25  substituted heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.
Substituted sulfonyl includes groups such as methyl-SO;-, phenyl-SO;-, and
4-methylphenyl-SO,-.,

[0105] “Sulfonyloxy” refers to the group -OSO;-alkyl, -OSO;-substituted alkyl,
-0S0,-alkenyl, -OSO,-substituted alkenyl, -OSOi-cycloalkyl, -OSO;-substituted cylcoalkyl,

24



description includes instances where the event or circunstance occurs and
instances in which it does not. For exanple, "heterocyclo group optionally
nono- or di- substituted with an al kyl group” neans that the al kyl may but
need not IO RMBAERAE, and the description includes situBET/URMIMIEL® t he

het er ocycl o grouggls nono- or disubstituted with an al kyl group and

20si t uatPdAsaiyhePE0r-pebshigicdapd 15 deEsril s OS6k-syba&ited figtesehrwli t h t he al kyl
group. [§4@36 Let?np EQiigCUs -s%s?iﬂfr?]ed HeSdr ggh(f %h@reg{(%'ﬁgstﬂﬁte@mggalk when

attached to’ a reactive group 1 e nas uces or- prevents that
reacti vsmlgstxtufodaaﬂ{ﬂnglsalhynmrmbﬂmmtemngwpdodhﬂ hbstitowa dydlonl Kyl \AfylGr eene and

P.G Wit rote tive Gou ani emstry, (W. nd e 1991)
ond. Har PRH IR bt o SRt Re@ERT MRSl g bbrani nef el

25Mes hodg&, as Mefised hkredh. (JOhn Wl ey and Sons. 1971-1996). Representative am no
protecting groups include forrnyl, acetyl, trifluoroacetyl, benzyl,

T i e R i - Al

2-trine sily stituted trityl
groups, a&bmwﬁiﬁymbhuwd alken QD) catigpinre € 65)1, oxdyst aitdd atlgyiny I GIHEC) |

nitro- ver car I th L rese i ve hydroxy

pr ot ect ' 3 &?%3’3% Sqﬁ%tg(f] %%5gg§mrﬁéd(§ ﬁeS“RStg‘%SgyryglE;@%}p is either

acyl at etleteroasl Ky$)a,tseslsu$1uedﬁheaaohglnczcsl)-, B.ﬂdrobj?dllb-}d(spld’mﬁrsﬁbsamt&w| | as al kyl
tetrahydro ers Si | et hers an

[65239] Relerer wr%% 1ﬁéﬁ%’gﬁﬂ%§%¢‘{“ﬁr@|9’k rkepH quﬁwmawﬁﬂ ﬁEYDtYL o hers.

" phar nﬁ%ﬁdh!u@e@' ahlb&n?ﬁ@ﬁl%aﬂ@l %uEs%Htécﬁcfch)'élk@P(ﬁiyﬂ)'sﬁlﬁbttltutéﬁaﬁﬂshéerﬁﬁ'&f' er or .
exci pi ent that is useful reparing pharmaceut i cal conposition that is

gener al Fypstited, hemﬁés@eﬁo%é ﬁtdeﬁbbsélf'{t@@(h%?fﬂ?b@bc ap@g dgfingBherciar riers or

exci pients include those that are acceptable for veterinary use as well 5as
human pHAOARCE&ThibC atferssetheArduph@Hmaceut i cal |y acceptable carrier or
excipient"” as used in the specification and clains includes both one and

nor e t haprogne“slkghhieardférefo tE gRXF LPLRPE whdr@ld 261 V&$ defined Réreince to the
met hods of the present invention, the following terns are used with the

not g4l Wﬁﬁ@ngSSut{s%%%]alkWﬁmﬁ RIS to the %1%‘%11; ng(sugf,tltuttad[ ﬁﬁ&lzﬁlﬂérem% hodirdlbpease

i ncl udes preventing or “reducing the ris devel opi ng t he

di seasealkyl leasdefmadlbﬂnlg the clinical synptons of the disease not to devel op
in a manmal that may be exposed to or predisposed to the di sease but does
not yet [Cpiper "EBinceromylfirsfolsay tig il awsroop -Cl3e whideasqyivdl&i BAIC(ER).
inhibiting the disease, i.e., arresting or reducing the devel opment of the

di sease[[qru] t sTIRbAdYIrEREs 16 HERIRE=s)or 15[ 0132] (3) relieving the disease,
i.e., causing regression of the disease or its clinical synptons. [0133] A

Cons: st L OFT T o HEoR e RERGo LB REIS) The term "di agnosing' refers to
det % m mlqg] t h&mglrjoeu%g’nc %Em%cl?llsn%npa% u%ffed l?ergg rré ers lfjo a compound encompassed

by the generic formulae disclosed herein, any subgenus of those generic formulae, and any

forms of the compounds within the generic and subgeneric formulae, such as an oxide, ester,

prodrug, pharmaceutically acceptable salt, or solvate. Unless specified otherwise, the term

further includes the racemates, stereoisomers, and tautomers of the compound or compounds.
25 [0114] “Racemates” refers to a mixture of enantiomers.

[0115] *“Solvate” or “solvates” of a compound refer to those compounds, where compounds
are as defined above, that are bound to a stoichtometric or non-stoichiometric amount of a
solvent. Solvates of a compound includes solvates of all forms of the compound such as the

oxide, ester, prodrug, or phannaceutically acceptable salt of the disclosed generic and
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20di sease or condition. Additionally, the termrefers to determning the

| evel or severity of a particular disease or condition, as well as
nonitoring of the disease or condition to determne its response to a
parti cul arw® bup/agsaist i c regi nen. [0135] The term "t her apetuswed/isgu7ef f ecti ve
anount” neans the anmount of the subject conmpound that will elicit the

bi ol ogi eetigemricfediwal Prefepalwobieofs ag volatide epn-gnredt, end/oraskeptdbleofor 25human t hat
is beingdgp%%gﬁlp EP% gesearcher, veterinarian, nedical doctor or other
clini ci ARTTSRAULOAIERS o'y effective amount” includes the ampunt of a
conpound_that, when administered tg a mammal for treafing a disease, is
suffici M6} o BFIeREPMELOR HiereisorRsst el oy Eparads skt ditter n the flarlibelft i cal |y

ef f ecti Y &TRMBLterdfbdrtery 25 t¥reHRNRAL IR0 f@ngnhsme@%@aﬁgerem@rsd'rrﬁ@asev\%nd its

severity and the age, weight, etc., of the nmanmal to be treated.

20085 0830B8pROT; ¢IROOT0SBONE cXiQ irBB}rediFumndrisforin iféfieyrpossess ongrenaiose and

i ncl ude umans _and. non n | . af i ts | ude, but
e ot A THIRRSC AN, ORI MR R b e IR ARG APl il e Of
dogs, geaidscedshaelyiduadwsreoidmterh onansixtures] QB ofthhevitedndicitedymiveal " 1 ncl udes,
wi thout .Iim¢tation, humans, . donesti.c animals (e.qg., 5dogs cats), farm
ni el s SEERHE ih el BRSPS g < R Sree e BT
hanst er g (U ARRIMRLGSof reitherhBRPbiSthe Q@MtioRbf HQBKEISrs alk WeBBhodhe term
"insulin resistance" can be defined generally as a disorder of glucose

met aBol isthe atbee disgiseipr ircGliapier 4ioh ddringed Regaaiciemitantthediger I Mderchs t he
di mni s?ﬁg“@gg énIdYSoﬁg, NAsHb nlégg)_exert its biological action across a broad
o

range o oncentrations producing | ess 10 than the expected biol ogic effect
(see, e ven | Basj c i n.. Phys, rm .(1998)...9: 387-406 and
e oe IR el e Bt G OB P it BRPPHPIN Nave a
di m ni spetorabidchiak yndl-Gepra@p etiiny-ch@hiab luiozeryg buihe swtoandicfespaitepoand y, 1 at
all, to insulin.therap%. Nhnifeatations,of %nsulin resi stance .i ncl ude

i nsuf i SPHRt CIHLNING hriag HPRaRdi ot b 6 E8g N UpPaes, s HE T oMUY st orage in
nusg¢k e and ak pRadansing dhDiY] denzibBPz68S it@4koRE, dnll RRlaYSks 15i n adi pose tissue
and of glucose production and secretion in liver. Insulin resistance can

cause OfoiBft UL 1o DRI HSUSHEvONAL LAoRHIGE ATEddaLL A 9! Ucose

tol erance, ‘gestati di abetes, neta i'C syndrone, pertension, obesity,
at her oscipeble i direntigl onindaedtigtpyoading t hempaind of theesmbodivents wahr sctive he i nsul i n

resistant.indi vidual s..can oqgr.ess to oi.nt ere adiabeti ate is
Feachedreab Bt 3PP G HERTab bl PR Pl sPRB e &
di seasepientineitidn@re frigdred 18/ igedigiind fuyctivhalr gaipe hiczad ibyhe p@hphodic def ect s
in éoduc ion aFd uti%{éation of . gl .ucose that Hesult in the failure to
mai A ai ACRFPFRPT At Bt BRI OLUBAr OT AR A RESIHSE I PRIET BHOFEY SF ¢ hese
def ect sah getieh @b EBte PEOOH 1 @b IECHSErugd BEIRAE &AnfRNASK DR 8 WYY LE Hinfao, TWO
maj or forns_ of diabetes arewgﬁge | di abetes and Type || di abetes. As

descri betsuiBpdyl erqyipia 3cogpy § bongled iy i) that 1ise besleayad ivpivate absol ut e

def i ci engy, fte iASHk hdrok1€RR0 PR AR fBEULIcES e, YSAK G arly favored

derivatives and prodrugs are those that increase the bioavailability of the compounds of the
25  embodiments when such compounds are administered to a patient {e.g., by allowing an orally
administered compound to be more readily absorbed into the blood) or which enhance
delivery of the parent compound to a biological compartment {e.g., the brain or lymphatic
system) relative to the parent species. Prodrugs include ester, amide, carbamate {e.g., N,N-
dimethylaminocarbonyl) forms of hydroxy functional groups of compounds of the invention.
30 Examples of ester prodrugs include formate, acetate, propionate, butyrate, acrylate, and
ethylsuccinate derivatives. An general overview of prodrugs is provided in T Higuchi and V

Stella, Pro-drugs as Novel Delivery Systems, Vol. [4 of the A.C.S. Symposium Series, and in
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utilization. Type Il diabetes often occurs in the face of normal, or even
el evated levels of insulin and can result fromthe inability of tissues to
respond appropriately to insulin. Mst Type Il diabetic patients are

i nsulin r& mvae32@nd have a relative deficiency of i neai/useo7imeswhat
insulin secretion can not conpensate for the resistance of peripheral

ti ssues Ed@ardeB ROtHE, ¢, BBienatiblerCarigts mddkiug iDesign nfanyricky PRartdacelitiaglet i cs ar e
obese. t her types_of di sorders of glucase honeost as i.ncl ude inpaired

gl ucose ASHICH %g@s Pepganeqp firessal G52+ doinet whigh %rﬁé"‘}loﬂ%oéart‘?de'&‘%‘? yffg"?r%cén nor nal
gl ucose honeostasis and di abetes, and gestational diabetes nmellitus, which
is gl ut®d8l i ntleinercentceally ﬁc%pféglnaﬁtyefem topharmapgutinal yocpapéableosglis hi st ory of

Type | 8&1‘1 6%4%%] I 61 Bg{e?}pc?ftog amc %41'?41 a-LFEeCOLﬁ mOHggTE'gEgIQ(!WH 1I1§1¥C q{&qﬁ r ef er S. to

a cluster orma St om hal obes! ty, insulin
r esi St aimekide glyuensH exahglk enlgnoéiung pathaies  calRiype hiagnsi o aﬁmuﬂmdxysihd pi dem a.

These abnormalities are, kn wn 0 be assocjate an | ease ri sk of
vascul af etréi‘/lgﬂfl@mof’é‘fhl heghe ieﬁ?leﬁﬁ?fﬁﬁf ﬁhTS‘%%B%t}QP ity 3§1 8&kPta cut of f

poi nt OBI(:%‘&@'C 9t in6ldafileHERIE ADGE:R W8 cKIBHE AeidBRdRBEbAIS Bei€ Ul AMRIE Ritri@S
recomrended by the third report of the national cholesterol education

pr ogr anresrBeiphgrmatid.end detlker ardermed vilh paganemacidsmych asaaetivesid of  hi gh
10Dl Opdgf‘o@%&%@c %xsiel&f;?ag,léayao é}l%P @g onfcd ﬁg@ &Jh)c acidOJAic 108 19& j.del i nes

for diagnosis o bet es, aire cose tolerance,
gesi@t i endimaimbetidsutanie ayégmalivutidi meldickagid ﬁwaﬂmmdctaﬂarm @iﬁetm;c

Associ at i. see Comm ttee on. th 0s and

Cl assi f?cg."?’leé 7 ?01%39(6'1? TOXXPeﬁ“? Dtbenzotﬁ et 08 Crag rggg ‘V?il 2 (Suppl

1). S5- 18;)ethaﬂ,é[1@dxﬂc3ic1d' Re&ahenfonis edd elt:agﬁgwedmmaia&cﬂ SUbst ance or conpound

that stjnul ates retiqn. For e insulin cretagogue is a

subst anh@%‘f}’eg’ﬁ e F%grtbeg%efl?ﬁh‘ﬁaggémg’e‘gag?mg z es‘lﬁﬁé‘&ﬁ ngg[ 0144] The term
" synpt omphq{ale%@heﬁleamdl Nelivaes 4-BikndsSIfRE adid, BhhgkbriudionRAkMUr i a,

polgd|p5|a and agi a, as 'used herein, |ncor§orat|n thei r common

usage Fﬂ@ﬂla@s@aﬁwéamg émetfﬁéblyx;ﬂq{%E Zhﬁar?selteh\ecf’ﬁa@@ gacibiglycohertgnic vol une of
urine d%’{/ dFl) %gplf%nﬁbx‘#gfbnfbe{cldoﬁunetmé&gé RS, iierhé‘fﬁ%ﬂ?yla%@ﬁ@&ﬁcﬂau 3@%&1 ve thirst;

and "po hagi a” ans excessi ve eati ng er ‘synptons o I abet es
i ncl udeacid. gylconucmcude@lg@dmsmémrpmnlaphtbmt: ecidenlicylin atidf seatic ovid, (especially

fungal A3} APILOGRGSE! S SEHLORS o ORUAS R AN KELARFLARS] Bl enhanced

production o one "bodi es conpl i cation”
of di abpireg compburdes elt}teuteplased*h{yta inetad bed. ¢ mn atitatimoatd Say haplkeldrgHaitbat i ons

d ti M i O th
Comil | R Gree AP G R PERI PRSI 110 GRS PP GO SRR Hamage. These

corrpl [ C&Teth@ﬁ’tﬂarhiﬂléjtbléﬁanc@arﬂne tﬁﬁ&mynem{ehm rhéthaglub@dnhé, RN theQike! 0SS of vision
due to bl ood vessel damag;Ss Iy neur opat hy (nerve danmage and f oot
pr obl enBhdpacaugcally ageepiad éhts HQPH&@E etf@r %dﬁém@f@%@ﬂ%agat@y%ﬂtnérwsse%ﬁnd

nephr opadstiinié KhAREYo1 MR RASEpdHE. tsRithd1004s G 8REIncRAIBRS: ddicAtRE in P.
Heinrich Stahl, Camille G. Wenmuth (Eds.), Handbook of Pharmaceutical Salts Properties,
25  Selection, and Use; 2002.

[0120] Unless indicated otherwise, the nomenclature of substituents that are not explicitly
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

“arylalkylox ycabonyl™ refers to the group (aryl)-(alkyl)-Q-C(O)-.

30 [0121] Itis understood thatin all substituted groups defined above, polymers arrived at by
defining substituents with further substituents to themselves (e.g., substituted aryl having a

substituted aryl group as a substituent which is itself substituted with a substituted ary] group,
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ki dneys). Macrovascul ar conplications are those conplications that
generally result from |arge blood vessel damage. These conplications

i nclude, e.g., cardiovascul ar di sease and peri pheral vascul ar di sease.

Car di ovascpapnisibretse refers to di seases of bl ood ves&ETRISHRN7/f48¥78heart .
See, e.g., Kaplan RM et al., "Cardiovascul ar di seases" in Health and Human
Behavi orwhipipis f@€ifer 2b2tithd Gyawnlbdtiblted d\dgelvgra{m ktclb%&?n)ot m@‘ﬁlﬁéﬁ fav agtigioar di sease
is generally 5one of sgyeral forms E gdln eIgrtensmn (al so

r ef er r e TG 28 SRS swaﬁv%lg%mlf@?ero g4 f%l@aﬂsﬁmf% L EXANRE,0ke, and

r heumat i grif)@akdinfoaESSQbstiRaEd ﬁpﬁgraupswagptwo%ﬁhe%@o%ﬁ@?edra% §fcupt fedi seases of
any of the blood vessels outside of the heart. It is often a narrow ng of

the bl odtinitedde esubstitied aryhtseistibitestary)-subisétesiidylar m nuscl es. [0146] The term
"at heroscl erosi s" enconpasses vascul ar di seases and conditions that are
10r esogriozxdg &mﬂumﬂgan§mamdkmmtmmwﬁhmbﬁnﬁﬁpn@ﬁiMehngnknmmheumHMevant fields

of nedi ci ne. scl erotic cardiovascu] ar djse ,_coronary, heart disease
(al so kﬁ’é\Rﬂ“ﬁ?l %? ﬁtéfPS%thl?aEtEW?"d&f s @SB#S“i“étE %Hﬁ?&ﬁ@%ﬁ’r&m%%e’%‘%)

cer ebr Owﬁ?&%ﬂblgéu%@tﬁﬁﬁorﬁﬁh@eﬂQ'édeF’Mﬁlr@'ow\ﬂQ&ﬁ@'skﬂihé;ﬁﬁ% are all clinical
nanlfesta ions of atherosclerosis and are therefore enconpassed by the

terms gbfb{% OS%Lt?ern?Sﬂe&rs @k rﬁ&l{‘ﬁﬁd‘%ﬁ&h@é%E}nﬁnsddnﬁ%ﬁ‘ﬁuma&%%%%%?] The term

"anti hype pi demc" referst oweri ng of excessive
concentﬂhMHmhxofmnbM®m¢hw@lde$mnmdhmﬂub®snm§@ﬂﬂ&@nﬁhﬂ,@ﬂnmmﬁg$ﬂl$ate"

refers tqg.the atin revention ression, enhancenment or induction
of fuﬁ%tW5ﬁm%r‘¥5ﬁﬁgFI q%ﬁ8?5§9%HBP conpounds can nodul ate Type |

di abet es g%ilncrea3|ng insulinin a hunan t her eby suppre35|ng

hyper gl y&BH a The dqrm agmoral ainclides, withow linitatipr Spepns, domesiic pnimaks (aged her ei n,
'nCOprH%%§ chk?f&ﬁﬂﬂﬂHmH%%Q@luﬁ§§cﬁggéj%ﬁdE&o&R&Fﬁu%@&hﬁm@qmg mol ecul es

esterified to a 'glycerol nolecule Serve to store fatty acids that are
used by hrmsietsegwrdalpsest pigs.arlbitgydogs.odmenkym). or are taken up and stored in
adi pose tissue. [0150] Because chol esterol and TGs are water insol uble,

t hey nugo125¢ [Tae kage optionslpeci atio2Blyd beaat arroughmml tﬁaq&cikinmm n&3ans

"lipeproteins” in or e trans orted in asma. Li o rqteins can
accl e terbiagusgrs Sraet Bttt SORPRRRGE MR iR Bt S eRa Hempval
Ther e ardescaiptibeidsludds iM@ateShdi6 thel dvém RF Bitciniitned ddcis iaf@insfAnéek ZEwhich
conposition, density, and function. In the cells of the small intestine,

di et ary d%m@ 59@%@@%9@@9%@ reHPgRtiPRally RRRCe Pric BIRplEiEe 1R an | ed

" chyl omigr,0RS Uy WnG fhah BG1E1 Rk Butkib@Rd bk v&s&noineﬂteede@énpfﬁemrﬁnmes In the
30l i ver, % and chol esterol "esters are pac aged and rel eased into plasma as

TG ri ch sitigsiops whest thedwlerasaicly @rapplinmonke os disybstinyesbvish e dkyl'svapiany | whose
primgry ngé?y%géd&ﬂer% ﬁqeth*é?eroecg%%ﬁdhg %&t L ARERRL it thlﬁxf@‘&&p.' n the liver or

rel ease I pose ti1ssu enzymatic actio

[0126] “Protecting group™ refers to a grouping of atoms that when attached to a reactive
group in a molecule masks, reduces or prevents that reactivity. Examples of protecting
groups can be found in T.W. Greene and P.G. Wuts, Protective Groups in Organic Chemistry,
{(Wiley, 2nd ed. 1991) and Harrison and Harrison et al., Compendium of Synthetic Organic

25  Methods, Vols. 1-8 (John Wiley and Sens. 1971-1996). Representative amino protecting
groups include formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl (CBZ), tert-
butoxycarbonyl (Boc), trimethyl silyl (TMS), 2-trimethylsilyl-ethanesulfonyl (SES), trityl
and substituted trityl groups, allyloxycarbonyl, 9-fluorenylmethylox ycarbonyl (FMOC),
nitro-veratryloxycarbonyl (NVOC) and the like. Representative hydroxy protecting groups

30  include those where the hydroxy group is either acylated or alkyiated such as benzyl and
trityl ethers as well as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers and allyl

ethers.



VLDL can be either reduced and taken up by the liver, or transforned into
internedi ate density lipoprotein ("IDL"). 1DL, is in turn, either taken up
by the liver, or is further nodified to formlow density |ipoprotein
("LDL"). [YR20080823her taken up and broken down by theP¢TYEWITEEYEs t aken
up by extrahepatic tissue. Hi gh density |ipoprotein ("HDL") hel ps 5renove
chol est ¢grial7] f mamiperexplehatonjosisioesofitie iavention absteaal piadnievieraie chol est er ol
transport. éOlSl . The term,"dysli E%;jem’ a" refers.to glll)normal. | evel s of

| i popr ofEHeREPIe ALY FXFPLE e T2 '?ngrBB""thfeE‘éb%fé%‘ésé driafRsF e evat ed

l evel s Bﬁarln'aé&ﬂfzé?tc&hﬂ@sit(cﬁ]-tEat:is %Iner\éﬁ} e Ipov@les Mcefihte RAMMQE. VLDL, and _
depressed | evels of HDL). [015 The term "hyperlipidenm a" includes, but is
not | i mceaptabds caprirss proixEipvanisgncludstooss Hat arppcegiapleifan vergpimaralig Boweler oneni a,
a rare j i I at, « j Cl I ; | i pase,
hat > br Sp P RRARE L0k B B e et AP BEEae h1| e
accunul atthespeoffichtéongmd glaéng intiuéss toth dratandmolré thapomot serhneartier o hecippkod;

[0154] (2) Famlial Hyperchol esterolema, a relatively common genetic

di sor defpig8us edinvaRr@cé RahsRd@biydMEe slefe8Chvirsion tBeflBFimRfterMdtapdiseds i n the
LDL receptor gene that result in 15 mal functioning LDL receptors and/or
absencew#h thapotedopeaniggpt ors. This brings about ineffective clearance of
LDL by the LDL receptors resulting in elevated LDL and total chol esterol

| evel s [128heTht esn®trdaGdS 5y “(r@Amedinf 4 dikea@mbludesd Hyperli pi dem a, al so
known as nultiple |lipoprotein-type hyperlipidema is an inherited disorder
whern@ palisent sl)angdedcighg orabdirais@ble fidk Flde cegHiQOthE Bisadst V@S cARmanhat vari ous
ti mes manifest high cholesterol and high triglycerides. Levels of HDL

chol est &fbfal gyartens ahthpdisersanelty dedordd daepmmad fbmay 2y omessd P &F Def ect i ve

Apol i popraisFisd Br thOBistae Butld@bldt Y&l % p&GRIPDS AN SORBlondTHHRaMNa@eNet i C
abnormality. The defect is caused by a single nucleotide nutation that
produce upsti, j f. t am i.nine, i ause reduced
A S L L L S S G L At
cause higéaspbaissvinicBl syamptbraodal chol esterol |evels; [0157] (5) Fam i al
Dysbetal i proteinema, also referred to as Type IIl Hyper]ipoproteinema, is
an uncourey] i pyerkliechgths OkeRE, i kS satlsinRereRiondd Rk Alseask Or BEMB®I €l evati ons
of serum TO and chol esterol |evels with abnornmal apolipoprotein E function,
30HDL | 81emMare usually normal ; and [0158] (6) Fanili al
Hypertriglyeeridema, is a common inherited disorder in which the

concent [(dB83lonAgfrefpiretserebodiibint pEthe iregaticads triidtinentoan diseass dhahtdndists@f noder at el y
el evat edeliTin ﬁ"r\é I.S%as(eand usual ly not chol esterol |evels) and can often be
associ ated W ow plasma HDL | evels. 5[0159] Risk factors for

hyperlipidem a inclyde, but,are not Ilimted to, the follow ng: . di sease
risk fa&lé‘?]s, Thetepm adagnosing Bifsrs E?f(}eﬁeﬁ‘ﬁ@“lgt f BI5ePESOT 2pyPae \#13 fgq”é%’i%es,

Cushi NgdiSease or condition. Additionally, the term refers to determining the level or severity of a

particular disease or condition, as well as monitoring of the disease or condition to determine

its response to a particular therapeutic regimen.

[0135] The term “therapeutically effective amount” means the amount of the subject
compound that will elicit the biological or medical response of a tissue, system, animal or
25  human that is being sought by the researcher, veterinarian, medical doctor or other clinician.
“A therapeutically effective amount™ includes the amount of a compound that, when
administered to a mammal for treating a discase, is sufficient to effect such treatment for the
disease. The “therapeutically effective amount™ will vary depending on the compound, the

disease and its severity and the age, weight, etc., of the mammal to be treated.
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syndronme, hypot hroidismand certain types of renal failure; (2) drug risk
factors, which include, birth control pills; hornones, such as estrogen,
and corticosteroids; certain diuretics; and various p bl ockers; (3) dietary
ri sk factovagziososgite dietary fat intake per total cal oPCEHESZDOWSERBer t han
40% saturated fat intake per total calories greater than 10% chol esterol
i ntake g Oﬁﬁﬂ rphifehi 364 tﬁ%dﬂﬁﬁalﬂﬁﬂmaa&smunﬁhnm@ln@M‘aﬁﬁlﬁh wRmalakohol use; and
obesity. 60] The terns "obese" and "obesity" refers to, according to the
Vorl d He%qatﬂmle@f)émﬂeﬁtaﬂriwe but psapt mEed torpies, rqts, Eamnst)%wggleaftamigsa Pigh 27.8
kg/ n2 f k BM equal s weight (kg)/height (nR).
Qbesi tyqfribs Eségogtg O%tsvg{relg%fé\g%)fawngﬁﬂcngl 15 condi tions including diabetes
and hyp ma Lbesity. al so, a isk fagtor for. t e, devel oprent
of TypeEth’gla i Gaganary g alpR e By R et e o akb himae £¢ 1 o80)
11: 182- db8dor AAngl fheNaNhes (codls, ®rses, APigsHahdilabldtory arﬁﬂqalglﬂncé&a@% 1551).
[0161] The term"pancreas" refers to a ]gmsnd organ in the digestive and
endocr i MeMsigey gfnea pigs, pigs.yaiterlogs @ mopkyFlidi ng manmal s. The pancr eas
secretes both digestive enzynes and 20 hornones such as insulin, GP-1 and
A P as \el38] asil"h@ttehmr“iltwlim'm@ncq @m@lze} defined genernllyias b distrder of'dleloet  of
Langer han efe s t hat r ouped
toget e abefi§n el B LEaBLI St S sl P ARPT RS i Bn BB SPE” o0
"beta cehdulin It(eé)@ftStsibﬁ)hﬁgedall sctiofutdss dbrbdterahgd cﬁ'tcoﬁxfenirﬁﬂge phdddng ked secrete
insulin her hor nones 5 he term "endocri ne cell”
ref s tﬂE'F“gET F}%Peftﬁ%lglo &?re@fe‘ét PGy ‘ﬁﬁngga"e%%i? t)héa s f‘JéYa%‘n "BHdocr i ne
cel I's aneodspungsMes hisiedl AR R2 041 989) 33»1&5.%0}8 19§u1%h.%lé@m¥ergaﬁl udi ng the
pancreas, intestines, and other organs. 10165] The term"L cell" refers
togut emévts dimanighed jabilithteroncey meia @_naucom%‘aiswwép%}ymf'akalbé} |" refers
to gut CRfehifSddiRhs OF RdHAS R 8007/ 088978
[0167] ?%gﬁggﬂre%%ylﬁrggltn Tefers %S%naﬁgggd%&gﬁ{fgﬁgﬁggﬁﬁ%@% ﬁc?gases
i nsul in gh&:omelptm dxdaties pmmgaga)mfxm@dlelancﬂ Bkdequita drselin reprassicd efdeolisie- 1 and

0 The A insul i.n" t| de_hornone t hat
regursat élg %i SERC /R aﬁ%Pcog?TProfllfl]Cstlﬁ %m? e%r& 8n nolp‘ieﬁsu T Sé%taert?fe 6t in insulin
sensi ti ceuseek b@]tr&iﬂrﬂe mqﬂi}&yﬂﬁ oghmmmyﬁdrSmp 1aipe1,redl gisdoké Bldrancegestatianal r eat Type
I di abetgﬂi and riﬂ h treat e 1 betes. 10169] The term
" GLP- 1" PCtey ML @Bﬁsx k&% H%‘i“&lé*“oﬁg Itbémem Ko ABhe VRIS produced
by L celdissyded-Rventhf1B) BRSS®ITh RgltanNin@REduek c@progRss 8 ageing ueagon secretion,
i ncrease beta cell mass and insulin gene expression, inhibits acid
secr et | GibaFRIIHASIFIESENptying in the stomach, and decreases food intake by
i ncreasing satiety. 10[0170] The term"A P" or "gastric inhibitory peptide"
or '2§1 ud®3@] ddpe trmridiabetsumellibist opidiabpiskypeqns iadéeasp@f ecrrsiittom thet rept i de
hor mone g OHNESHREIBY e By OB Br AR WA b b RET et Lo
" CAMP" @ésultctrymblfazluﬁd\na aimitamaymbpﬁatabllea@mgaﬂemjmmnh@tscpjyaﬂe rdselt ef thedeo an

e racel 2t SLANALIY RLECHLS QL HS Lo Bl Lo S8 RE00eSSeS,

diabetes are Type I diabetes and Type 11 diabetes. As described above, Type I diabetes is

25  generally the result of an absolute deficiency of insulin, the hormone that regulates glucose
utilization. Type II diabetes often occurs in the face of normal, or even elevated levels of
insulin and can result from the inability of tissues to respond appropriately to insulin. Most
Type I diabetic patients are insulin resistant and have a relative deficiency of insulin, in that
insulin secretion can not compensate for the resislance of peripheral tissues to respond to

30  insulin. In addition, many Type Il diabetics are obese. Other types of disorders of glucose
homeostasis include impaired glucose tolerance, which is a4 metabolic stage intermediate

between normal glucose homeostasis and diabetes, and gestational diabetes mellitus, which 1s



15and lipid netabolism [0172] The term "agonist"” refers to a conpound that
binds to a receptor and triggers a response in a cell. An agonist m mcs
the effect of an endogenous |igand, a hornone for exanple, and produces a
physi ol ogit@RVIBBERHNSse sim |lar to that produced by thePEHHRYEMIBBTE] i gand.
20[0173] The term"partial agonist"” refers to a conpound that binds to a
recept orghaBbet ihfol GYRE n Fe@Anty i@lwiiRBPANS® prévidusfitbry ofATPR dralypagoni st
produces _only a partial physiological response of the endogenous |igand.
[0174] THECSF-esent invention derives fromthe discovery of conpounds that
act as agonists of ICGGPCR2 (Seq. ID 1) using a cell-based screen. A stable
CHO cel 1[014i0he Thx pares ‘snetalpo RSsyin@roGRCRTea holeclusttreofcmatabobt atoforhdigie€W pr onot er
was used and cAMP levels. were .nmeasured in the cells using, a honmbgeneous
e T oduioind Pimral St DR elifh MESn oS afheRRRRE  ae o

cont 50! .and BelipRISEEh. CANYE: dbavigdafitieOdt Bndveh 0B S5 Eidtcd RGthQa ifpéaselSHdkdgnt i fi ed

that, like exanatide, raise cAMP in cells (see In Vitro Activity Table in
Bi ol ogi ¢aiculBx&YRBfe 1). Since el evated intracel lular cAVP levels in the beta
cell increase 30insulin secretion in a glucose dependant manner (see

Bi ol ogi d&l41Ex ditrpkess “2bdomming pbesithéisgiebradrity & awiedhpdivimiivgistsiefogiferage 2t he
treatne f. inter.albla, .Type |l djabete her _ di Ses .

2008/ 053938t ER30b7 PhBadt ¥BTet o PRR R SR IR . e
novel aghslesérs! diasation pedrinm eidettand vedttcaivnagvalvatial, lhyd actimere of Bigk

Bi ol ogi cal l e 3), providi significant differentiating feature to
exaﬁﬁti%Epdgﬁgg¥?8HBPpV%(&ﬁggﬁgﬁ%ﬁm§Lgﬁific expression of the receptor for
t he novel agonists of the present invention (see Biological Exanple 4) also
make t hé0k92ksdhe suidelines faniagaesiant Tyvae Lskisbstesimgpinst ucese tojepange, aaflj a,

di abet e t4 ';ﬁg§g§ S06G{.ah e d ek C health. iments
of the %ﬁ%g%Fgéﬁﬁ%gﬁ%oun S f%??S?h?he gbn%@&%g%%gﬁﬂ%h%ﬂgﬁé%gﬁ%gpﬁegntion
ar e r epEspehCenmiyecPorthmDagiosisRid ClasgiR@ation of Diabetes Mellitus, Diabetes Care,

(1999) Vol 2 (Suppl 1):85-19).

15 [0143] The term “secretagogue’ means a substance or compound that stimulates secretion.
For example, an insulin secretagogue is a substance or compound that stimulates secretion of

mnsulin.

[0144] The term “symptom” of diabetes, includes, but is not limited to, polyuria,
polydipsia, and polyphagia, as used herein, incorporating their common usage. For example,
20  “polyuria” means the passage of a large volume of urine during a given period; “polydipsia”
means chronic, excessive thirst; and “polyphagia” means excessive eating. Other symptoms
of diabetes include, e.g., increased susceptibility to certain infections (especially fungal and
staphylococcal infections), nausea, and ketoacidosis (enhanced production of ketone bodies

in the blood).

25 [0145] The term “complication” of diabetes includes, but is not limited to, microvascular
complications and macrovascular complications. Microvascular complications are those
complications that generally result in small blood vessel damage. These complications
include, e.g., retinopathy (the impairment or loss of vision due to blood vessel damage in the
eyes); neuropathy (nerve damage and foot problems due to blood vessel damage to the

30  nervous system); and nephropathy (kidney disease due to blood vessel damage in the

kidneys). Macrovascular complications are those complications that generally result from

-
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(1) 10wherein, the letters X, Y and Z are each independently selected from
0, N N(R3), S and C(R3) and at l|least one of X, Y and Zis selected fromO,

N, N(R3) and S. The subscript g is an integer of fromO to 4; the subscript
ris an i /W@gws/ o823  rom 0 to 3; the subscript s is an PEIEGEP7/GERYBrom 0 to

3, and the sumof r + s is < 4. The letter Ais C(R4) or N, Lis

- ( CH2) nWirge BlioBd Mesk&l damgenmg&rcoﬁfphfmmm iclude, 4. ndrdddvabfs disone akdH2 i s

repl aced hy O, and an

N , 0 CH
opt | onaIHeS}P]?Eﬂié’fiﬁ(ctFﬁﬁf@aea\ﬁ?t arélﬁggsav aﬂﬁée) ey '8 %%?Sé%gfﬁoq Yr;fr%ﬁq]?eﬂzfél&en Cl. 4

al kyl angd,f sé hal gapilyRm, & all SCadRvad-Qlad fzdiBD &l BhIBHA HAmahet er oaryl
group, opti onal Iy’ substituted with fromone to five R6 substituents. [0176]

Tur ni ng Pnfé?(\tlom P t206-2/2 (¥leGinssy-Hih, New Yorkfior Cewlicvescalir fhs@ﬁm @g_pfadhkyl cm()
hal oal k I , I

-2 2%)6- - E%%%?"lﬂk)%i{ﬂ/g %_59%%1%};9“1{ H5er e%ﬁ%ggg }08?1( fec%%g,) aryl and

a 5- toﬂﬁnmreﬂﬂamt édedigtseoloanyd rhgumatiz, hew éisedsa Eﬁq:uli’lenafvaisd:léarhhstem’e@e&ﬁl 0 group
and the ar t he_het eroaryl substi.t ut with from

one t o fotiveesttant Gunt Lol deduntuntPel Ga e d0SPibnd RaTrne Be Bl Kyl

G . w hahbaalikylsels @Gt 2arbysib&Pho M and@dn Hhis@kkenyl , C2_10 al kynyl, aryl,

het er oaryl , oRa, - -02W - CONWRDb, - NWCORD, -

CN, NO2, ,
NWCO2Rb, ( “ ; r t £ group
consi st |[ %g@m %ﬁg%?dgéggl@%@ﬁé%a H%H%gévﬁgrcgﬁdﬁw reHl E&a I phatic
por tlDonseoogmxéd sandemdq)stocmw ﬂ)lwssmbspnatmmr@inmmrhle@m fields phmedicimerber s

| t Cl.4 ,al k d k
5608, 08 iR RiTan i agays aRed S eoBton Henr 3 B8 U knowa A Poransse K 1
sel ect gdlsfeisﬁm Rahemic RdarBlighsey) cereCilov@sdnial @igédsy hnd ﬁﬁpﬁerﬂmbﬁaﬂlﬁsﬂg ?{I?Qa b,
coRa '
[0178] l"éw%l “FPE%%?“%% EE%%%MWH al‘i‘f}&Feotb%‘ﬁ¥°r%%i’l‘3%‘68?§sedé’yltgﬁteéwy| Cl.4

hal Cal ky!nher@&l&oswyaﬁheﬁh&wéoler@twdlseaw. OR'. [0179] R4 is a menber selected
fromH hal o, Cl1.6 aIk |, ORand CN. [01801 R5 is a rrerrber sel ected from

(:ﬁ{ﬁ n Iﬂ?&& cted from hal o,
R) |]a %]11 % a oa}{yggrﬁaﬂdg‘gﬁﬁ%fgglt%%ﬁl( %@ﬁ%&% VI?Z , C2.10 al kynyl,
CN NOZcono@RTatlonmdﬂtlmd to @8Rad levelSPR', - CONRaRb, 10 - NR' CCRb, - N eCO2Rb,
-S(0)1"le, -NleS(0)", Rb, -SO2NRaRb, a 4- to 7-nmenbered heterocycl o group,

aryl ang@sh- The tehd-Rabiaree ekf&re tethe aeptinggrovtionResesioh dhsitamemtiopt mi s
an integer of fromQ to ZDg nd each of the heterocyclo l%roups the aryl and
the het d99&#N ofGBRAHEN AF BPMGIION o AZN PHPMB P I ROYPEFIRMOA VIR IEOHHPE Helighsteponr

subst i t yefcseakin %ﬁ@ﬂ@ﬁnrhtﬂdna%%@&ia SliphfeQsm 1$¥ia. G _4 al kyl,
C1- 4hal ogl kyl a,l %3 7 cycl oal kyl, Cﬁl pEIOZ, @%@Fg -NRa?Rb - CQ2Ra,

20 [0149] The term “triglyceride(s)” (“TGs"), as used herein, incorporates its common usage.
TGs consist of three fatty acid molecules esterified to a glycerol molecule. TGs serve to store
fatty acids that are used by muscle cells for energy production or are taken up and stored in

adipose tissue.

[0150] Because cholesterol and TGs are water insoluble, they must be packaged in special
25  molecular complexes known as “lipoproteins™ in order to be transported in the plasma.
Lipoproteins can accumulate in the plasma due to overproduction and/or deficient removal.
There are at least five distinct lipoproteins differing in size, composition, density, and
function. In the cells of the small intestine, dietary lipids are packaged into large lipoprotein
complexes called “chylomicrons”, which have a high TG and low-cholesterol content. In the
30 liver, TG and cholesterol esters are packaged and released into plasma as TG-rich lipoprotein
called very low density lipoprotein (“VLDL”}, whose primary function is the endogenous

transport of TGs made in the liver or released by adipose tissuc. Through enzymatic action,
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15 -CONab, -NR'CORb, - NR'CQRRb, -S(0)R', -NaSQ2Rb, and - SO2Nab. [0182] For
each of the above groups, each Ra and le is independently selected from
hydrogen, Cl.,0 alkyl, G _Iohal oal kyl, C3.10 cycl oal kyl, heterocyclyl, C2_
i oal kenyl W@2008082¥ynyl , aryl, 5- to 6-nmenbered het er oBET/ISHHHEBITE
aryl G Aal kyl ; and wherein the aliphatic portions of each of e and Rb is
opti onaI\JL;DLsc&hS:teieituélﬁehu&d indftalcamup e tiiedlivieh loe @aisdsThet ints alt@aikdidiel r om - OR",

20-0C(0)N(R SR' .. -S(0 -S(0 R'SOZR'
5 0) N Koy ipigraipRe( O Qlgyten mén@%a BFR ANt ks bR COoR:, - O
- NQ2, N(o@)f?ed%%nn%%&@sﬁ@"ﬂég%rb?em oher e naaghidir then WP dePsRreddwh hydr ogen

or an unsubstituted d _s d wherein the aryl and heteroaryl
porti on§y Hredivepor tﬁrﬁdienyapé)ubswaltemt@dlswet iligh demsioniepopeotein (S e hblgs s sel ect ed

R SR ey Ry B B P i

'00212 2 Plgap e i s BB R DN g e

corrpoundﬁm;r%vdoqﬁ&kph%ge@ AR} Slevdtaibudeo fApYpRRAsTRE eHlklAal lkyelasagnt abl e
salts of the conmpounds as well as_any isotopically |abeled isonmers thereof

| n genepad/or YHRL3Iwd deprserséitevelsef HPL)n t he nmet hods described herein are

t hose conpound of the formul a above, wherein the nol ecul ar wei ght of the
conpoun{152] | @bs tetrhéthypleﬂmdenmﬂieclpd@fbnmmy lilngts & tot, HarfolldMing:

2008/ 083238PCT/ US20117/ 088978 about 1000, still nore preferably |ess than

aboup BQAsaNd (St | FdmilRr Byper @) Rh@dPbNertid, Q%ﬁ%@hﬁtxcﬂﬁ@rde@th@ﬂﬁﬁées@oo 101841 The
ring having X, .Y and Z as ring nepbers will, in one group of enbodi nents,

be a ri AIFIACHAHT BHENEHBE.JIF I)Pase{tféihﬁreﬁ(séjr"éml fidelesirent hy LEdpesct ed from 0, N,

N(R3) - apghicRne Yl/ear?@auggthesccqﬁﬂﬁﬂo%fﬁrg@qqameg&faﬁ&%pa%{ealdﬁn ﬁa@%woa whi ch all
three of X are i ndependently sel ected from and S. One

g ouP OfoiRAP! 86 SHine%, AL S LERLESRILERYGS et ol I AewS: NQ “L )l 0S VS| H

HN HN Hes 1 ndi 0Si ons ment to
ei t her Wwhew theounderl 1i0g ﬂélfB&]ls dsrbnammﬁmaancgmmumemmtnmhrrgammat r@sultSn Cle.

[01 ] For. each o e above s of i ments n .addi ti opal set of
tbos BRI EPEng e tap b Raedor G sfReRon: Y EEs 4580 g ar i s

phenyl , i@kt alchdn SLETIID L b @ L\murfacefpmme@ulh@gfﬁ R 2eubsij dndesthls. Still

anot her set of enbodi nents are those in whichr is 1, sis Oor 1, gqis O

and Ar FRolestrddest i thsalisme: group consisting of pyri dyI pyrim di nyl and
pyrazi nyl, each 15o0f which is optionally substituted with fromito 3 R6
substit Uﬁﬁﬁ]s_ (3Yet FanrnbeHeambswad Ihfperlipidemia, also known as multiple lipoprotein-type

hyperlipidemia is an inherited disorder where patients and their affected first-degree relatives
20  can at various times manifest high cholesterol and high triglycerides. Levels of HDL

cholesterol are often moderately decreased;

[0156] (4) Familial Defective Apolipoprotein B-100 is a relatively common autosomal

dominant genetic abnormality. The defect is caused by a single nucleotide mutation that

produces a substitution of glutamine for arginine, which can cause reduced affinity of LDL
25  particles for the LDL receptor. Consequently, this can cause high plasma LDL and total

cholesterol levels;

[0157] (5) Familial Dysbetaliproteinemia, also referred to as Type III
Hyperlipoproteinemia, is an uncommon inherited disorder resulting in moderate to severe
elevations of serum TG and cholesterol levels with abnormal apolipoprotein E function.

30 HDL levels are usually normal; and
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enbodi nents are those in whichr is 1, sis Oor 1, qis O0to 2, and nis
2. In still another set of enbodinents, r is 1, sis Oor 1, gis 0to 2, n
is 2 and one CH2 is replaced by 0. [0187] In another group of enbodi nents
of Fornul aVQ2008/0838381: s js 0 or 1; qis O to 2; n is 2PERYSWARISISCH2 of L
is replaced by 0, S or N(12.5); A is selected fromCH C(CH3), CF and
20C( OH) ;[0&38 t(he ﬁamdmhézimrrgzgﬂxcewd@nd lzaa@nmpmwhmﬁ)émsrdmsms@@cthed from
t hi azol e 0 I henyl ,
opti onalfiof/lggégép({ ?fﬁﬁagﬁ%q}@ﬁ“ ]’rsrde@ﬁ?d g aahF?gLse IBIE{ t%t (geaﬁt)até{yﬁ}b atéds}ﬁ(gf er abl Yy,
Ar is subedd (ahd edhally hdt cholesrrdl leeels) aRBceﬁaLtb"&hlbb aentisted Rtk pendanhh HD&eI ect ed
fromth ﬂ% oup consisting of halo, G _10 alkyl, G .l ohal oal kyl, CN,

"Qpa, - CO2Rd, - CONRaRb, -NRaCORb, -NRaCO2Rb, -NR0OS(0),,, Rb,

-SozNRaRb a 4- to 5- rrerrbered heterocycl o group, aryl, and a 5- to 6-
Smentfer dd1 ¥t drigafagorsefpoluperlipii cgigminclofid bl arepetdimited diy t]R6f0ﬂ@WlnEdébendent |y

*N coop i B H A R TRy Sh el i s, TR BRI or ocyel 0

group, ydrpmaﬁd/pathﬁ)-ldlkm afid careintepad hebkiatare)yl) duguigk fatiotdmhichach of t he
groups af enbodi nent d preferre odi nent s of .further

o of or  dir i BN PePet TGRS, FRh AR iR ar iRl b itaphite

het er oarah vEH QU4 P, bldRersi @ ? BiRtak-Prad flaMoﬁ lﬂm&detdlrl%tz%? fé@hﬁtﬁ(efﬂepf&a‘i’ REof& WO
substituents |nde|g)endent y selected fromhalo, G kyl, dic,

hal d&l kyareaterahan A0V sefutateyifat igtake pep tosal ikelayies, gr@erihﬁnallol’(’y ﬁwlest@pymtake

th 8; %:réfé%%)3%g pepégy g@%a]band%%jsﬁv? r er br ef ergsqgg’ a; ZIR?E(c)EeRb’

enbodi whi ch JS .a ri.di | m di.n optionally
subst i {Tﬁpt@]wn]i tWr% S‘E)naé’dt 81? ?ﬁ‘i%tf)l 6 Hi“@t? H’&e“é%rﬁfglgﬁ%ﬁ’y sel ected from
hal 0, Clorkhisdtis] a B&dy- M@Jaa:hdeal( lmm”) g:%at%r ﬂﬁiﬁ izmalkgyrlz,foﬁaenl&d@';wm?

C2_10al kynyl , ar het er oar - NRaCORD,
-NRacozF%rwers%ro equalRpsrey éﬁiﬁhm&lﬁém @mmlmkqﬁl t@ta."ﬁllletéﬂ%mrsfé?aigr oup of

eanql nPcBBﬁtlorilsancludﬁg &%e@&taﬁﬁlh%@g@l&éﬁagbﬁ% y§ONS Skdod Bk fadr1GARe, - X
and -502Ra 0188] In another aspect, this invention

pr ovi desleael@mnmgﬁﬂmeébﬁlé@ém(éw By rrpmpanmqrE Resdepood. Rev (19600 (IRN2-
181; and Knowler, et al., Am. J. Clin. Nutr. (1991) 53:1543-1551).

[0161] The term “pancreas” refers to a gland organ in the digestive and endocrine system
of vertebrates, including mammals. The pancreas secretes both digestive enzymes and

20  hormones such as insulin, GLP-1 and GIP as well as other hormones.

[0162] The term “islet” or “islet of Langerhans™ refers to endocrine cells of the pancreas

that are grouped together in islets and secrete insulin and other hormones.

[0163] The term “beta cell” refers to cells found in the islet of Langerhans that secrete

insulin, amylin, and other hormones.

25 [0164] The term “endocrine cell” refers to cells that secrete hormones into the blood
stream. Endocrine celis are found various glands and organ systems of the body including

the pancreas, intestines, and other organs.
[0165] The term “L cell” refers togut endocrine cells that produce GLP-1.

[0166] The term “K cell” refers to gut endocrine cell sthat produce GIP.



VWherein the letters X, Y, and Z are each independently selected fromthe

group consisting of 0, N, S, and C(R3) and at |east one of X, Y, and Zis

O, N, NR8, or S; J, K, T, and U are each independently selected fromthe

group conwioshisngsng C, and N, the subscript p is an i REJEGBOIPDE rom O to

4 and the subscript g is an integer of fromO to 4. 101891 In Formula I1,
is a gmpe The &haclrRebtiht amrt Ifbea SH AP HoPmISneS il thehsdslinsBlin befdbs i t ut ed

aI kyl , 7cycl oal kyl , C2- Oa[k My] C7_i oal kyny], XICORa, -X -0Q2le,

- Xl -CO\IF@P&FS‘?S@P&‘D%CM“GF%IWIWB%%&L& #et@Pocycl o group, aryl and as-to

10- mrenber ed heteroaryl group, wherein each of said cycloal kyl group,

het cr ocy#l68] gﬂ“bejmmam)shlirgrreﬁm taagdolybatiide bammpne graowegulnes glpt:ci:senal Iy

substi t ut to0.4 substituents, . ndependent | d from hal o,
& Donl el oty g ROt bRy ey g el et °%
oal kynyhptaid. Yihsulined @0as éat TG I didBaCERDmay NRAGCONRAED TypdNDRiabeted 1a, - Nab,
-CORa, -CQ2Ra, CONRaR5, -S(0), 1Ra, -NR28(0)2R5 and SOZNRaRb or

opt i °”a|dc}>5>ﬁaTﬁ£% GRS ”Co‘Pg%bEhﬁgn ﬁk@a%;%é“ i9a g?]l!a{%d’ge htg#‘*{‘g‘eﬁgﬁ‘&w menber ed

ring, is selecte gr oup consi C2_6al kene,
C2. 6al kyrgyced®yQ) cells.abdP- ldoﬁ)eas(eﬁhz)lm seretiyh decaéase glueagah sepnationc porti ons of
Xl are cted from

URISpIA 1SS bAd WL L BopB ol Qo BNORITBIBELS 58

hal ogen, e %U'B nt%{’ed(pgﬁ f<y?’ and=d }thf’roé?q@ﬂ .gaf 5390] Turni ng
next tOexﬁﬁt;yufgaﬁkheRﬂam@haanﬂﬁehedseé fodé pendeptndyesmgeaiced fromthe group
10consi sting of halogen, Cl1_5 alkyl, Cl.5substituted al kyl, C3_2cycl oal kyl,

- CORg, 103783 The relePMEMB: or Qﬁ%ic mﬁlm e tNee%coS%cﬂ% ms\ﬁggt%gpl@-nd

- SO2NRaRb, ‘and wherei n when the subscrl is 2 and i s al kyl
subst i t pelgpepalKyicters tha pepddciRrpetasedic r@@ftlvhhgl qells. c“}H’I ﬁtlz@lat@ for m a
ring

hydr ogehnsulfl'ur[ %%%élﬁn %m%iﬂ?a% ‘%é‘ﬁ%@ﬁ%gf%f‘kylgbgﬁsd%ggijpE;gﬂsiét Iongg];mul a

is i gted f onsi stin IoaIkyI
GrosubsH7eE earaiey S SE AR S A afRER o ndastey B loan "N,
-OR3 , arh\lﬁﬁalibllul'aﬁ%lmg@@ém]elmﬁbmmm&al prbmwﬁhudlnﬁ\'@m%FERb
-S(0)R3 ,  -NRaS(0) Rb, - SO2NRaRb, a 4- to 7- nmenbered heterocyclo group,
ar yII> angndimd mebalism. oorenber ed het eroaryl group, wherein each of said

het er ocycl o groups, said ar¥ and
[0172] The term “agonist” refers to a compound that binds to a receptor and triggers a

response in a cell. An agonist mimics the effect of an endogenous ligand, a hormone for
example, and produces a physiological response similar to that preduced by the endogenous

ligand.

20 [0173] The term “partial agonist” refers to a compound that binds to a receptor and triggers
a partial response in a cell. A partial agonist produces only a partial physiological response

of the endogenous ligand.

[0174] The present invention derives from the discovery of compounds that act as agonists
of IC-GPCR2 (Seq. ID 1) using a cell-based screen. A stable CHO cell line expressing

25  IC-GPCR2 under the control of the CMV promoter was used and cAMP levels were
measured in the cells using a homogeneous time resolved fluorescence assay. With a
parental CIHO cell line as a control, increased cAMP levels could be measured and
compounds identified that, like exanatide, raise cAMP in cells (see [n Vitro Activity Table in
Biological Example 1). Since elevated intracellular cAMP levels in the beta cell increase

30  1insulin secretion in a glucose dependant manner (see Biological Examples 2 and 3), the

present invention is useful for the treatment of, inter afia, Type Il diabetes and other diseases
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het eroaryl groups are optionally substituted wwth fromone to four
substituents independently selected from hal o, oxo, Cl A al kyI C14

hal oal kyl, C34 cycl oal kyl, CN, NO2, -ORa, -NRaRb, - CON1 Mo,
- MCCORb, -VXRAOEPIBE - NRaCONRaRb, - S(0) mRa, - NRaSC2Rb, ﬁfﬁHUSWﬁb and
wherein the subscript inis an integer of fromO to 2, or optionally Ra and
25Rb ar ea%mmtﬂdnzedl noer Eoeemia cowsenl., The navel aponisisdeseahirbings rivenfion[a0 93] R8 is
B TEbero ABRETdEn oo el BELET: LLRIVAE SRR SPaRiath AR Sl gy ogen, O o
Rb is H&l@@@ld%ﬂdb&@ﬁ&&ﬁé Bkt ﬁprefarﬁctehpreg;ﬁ@mtl&Qﬂ&lps:trlfmgh@;ﬁovlayacgm.g@ﬂf Cl_10

al kyl , i ohal oal kyl Ocycl oal kyl , hete C2 30io0 enyl ,
C2. 10al %Wreseﬂaw?mwsisef oA SR BReH £l @a?eytﬁgawaenéwp@ionﬁ?fﬁ@ and
wher gi n thmagﬂds@ la@tmtgr a, aiagaés 2l 08RE hlS@Jsessﬁédélafce%lw1mtmll'l}%alﬁpt ionally
substituted With fromone to three nenbers selected fromthe group

consi sti 0O00Rn, -0C(O)N(Rn)2, -SR' S(O)R", -S(0)2R',
- S( 0)2N('{=]?q5"i‘1‘meﬁdi’%§ }tf)cﬁﬁ?“t‘""q 0)N(1?)2, -C(0)R'. -NR'C(O)R',

-NR"C(O)%)&@C“{) -021?, -NR'CO2R', -CN, -N2, -N( R)2 and - NR" S(0)2N( 1?) 2,
wher ei n wegs | i ndependent |y hydr ogen or an unsubstituted C .6 al kyl;
and wherein the aryl and heteroaryl portions are optionally substituted

wi th frdMGhe tthe compemdpahibe presed Inventian g waicsiaddydiermulaRm - 0C(0) N(1?") 2,
-SR ", -S(0)1?", -S(0)2r, -S(0)2N(Rm 2, -NRn5(0)2121", C(0)NRm 2,

-C(0)12."1, -NRI"C(O)Rm -NrC(O)N(R " , - Rm -NrCC1212.1", -CN, - N2,
-N(RmM 2 and - NRn5(0) 2N(Rm 2, whéfela L i s independently hydrogen or
an unsubstituted ClL.6 al kyl.Rgr{ The corrpounds provi ded herein al so

include any pharnmaceutically accept e sal ts@0of the compounds as well as
any isotopically labeled isonmers thereof. In géneral, the conpounds useful

t b iNe) b
T PiRehRSR ARUBH A6 NG EL 2 avove
pref er atﬁ(R Yamd at kel oneadfGOtY 400D s ssketted frnmr@:, I*prN(Ré)raab ISy The swbstiiyalm imbout 800

and sti I | y fr.om about 200 t 0 15 0196 I n one
enbodi n@ﬂflﬂn BF@?”B?) g sté)rsgr FisandgieRe o &0 %;%3 S l?%ﬁ% Sddfi sting of
XCORa, - Xhte B Rerom-0tb - 3C£ﬂ1<1Rabem aGZ-Ram <af.YThe | &6 @J’i@@(Bﬂ) or Blybssh((t:]:l;)g&d aryl and
substituted, heteroar an aronntic ]pr eferably

sel ect ed'lefedhi {378 ‘Wéﬁﬁf%‘ﬁ‘sﬁ 8t al'i‘é apleashopg i s réﬂbs% H’J R &y? |S

pyr B dlsw*u arﬁthﬂ§ &élﬁaalﬁlﬁg cw rsl ﬂbﬁhll@)éhbsnﬁﬁ(écﬁzﬂtmé(rle or BWP Reinb btk 8éledidyr azi nyl ,
pyri dazi ny substituted 532|ny , phenyl, substituted 20p heng
lyl,

i mi dazoIfSPIm halpgeazi 4y411ky1§mﬂ)§u Htllélpé]éiylt rray Pyt 10gngshered e d r hefpr@ary
oxazol y| ﬁ?%&gm%&ﬂstﬁ 'ﬂon{@emwh@ s y%dtst uted thiazolyl,

oxadi az stitute | azo tetrazo and substitut ed
aryl or

het or oatdi76) Bk K57 ) A T T Y
sel ect edlaroamm, Che @iy, anedl BdnyN T, @faligrplal KyCOR?, -X'-CO,R?, -X'-CONRR®,
20 -SO;R?, a 4- to 7-membered heterocyclo group, aryl and a 5- to 10-membered heteroaryl
group, wherein each of the heterocyclo group and the aryl and the heteroaryl group is
optionally substituted with from one to four substituents independently selected from halo,
Ci.10alkyl, Cy. o haloalkyl, C;.5 cycloalkyl, C;_1p alkenyl, Ca.io alkynyl, aryl, heteroaryl, CN,
NO;, -OR?, -NRR", -CO,R?, -CONRR®, -NR*COR", -NR*CO,R”, -S(0)R”, -NR*S(0),R",
25  and -SO,NR'R®; and X' is selected from the group consisting of a bond, -C(O)- and
-C(0)-(CHy),«-, wherein the aliphatic portions of X' are optionally substituted with one o

three members selected from halogen, C,.s alkyl and C,4 haloalkyl.



25C _whal oal kyl, C3_7cycl oal kyl, aryl, heteroaryl, NO2, -0ORa, -NRaRb,
-C2Ra, - CONRaRb, -NRaS(0)2Rb, and SOZNRSRb [0198] I n one enbodi nent, a
preferred R2 is a nenber independently selected fromth %rou consi st i ng
of hal o, ®YO3WPRYAR3 C shal oal kyl, and the subscript oP¢EUETWEEGer of
fromO to 2. 30[0199] In another pref erred enbodinment, Dis 0. |In conpounds
of For mio¥7] | JEauthRnis B m nt@r ind cppnédrelyrseldctR frgn dujp, Csg zﬂle,ll eb,tsadloﬁlkplm t he group

Subst ) LERRERIYR R e o BTG ¥ Bar Y VAR F s ot ¢

subsi t uend,NIRR?i s preferably selected fromthe group consisting of pyridyl,
substi t ut ed pyridyl, pyrimdinyl, substitut ed pyrim di nyI pyrazinyl,

substi t pwB ri i dp enyI

subst | ¢ f1 8 DROHA 1%'5*’6@515%?"3%@*&6foﬁé*f)ﬁ%lbé B8, B €5l

subsbti t uydehlkyl) dgzal YIR®. oxazol yl, substituted oxazolyl, t hi azol yl,
Ssubstituted thiazolyl, oxadiazolyl, substituted oxadiazolyl, tetrazolyl,
and subsgi7h tedlstae&hélagelsmkctedﬁami hmdc;g@mlw,an\a@m Dis 0, and R is an
aromati c subsituent, e.g., aryl or heteroaryl R can be substituted with

f_rom onR]]tsg] toﬂ Fse%‘ﬁf’{ggfff SH};&@{&%@S&& e@(t) dr g@ﬁahe group consi sting of

i oal C éloa , , heteroaryl, NQOZ,

- 01 N NI d OZNRaI | b.

[0281] R@Ble%?R@% WS%RﬂFbSSFWﬁ?%HH%e% i“g’ﬁw)sczgnq@d%g%h d7of Fornula Il
wher ei N cyolodfkyl 1G,. lélﬁlﬁedg}l g, AkynyCCN, dethcmaemaF mEJﬁRa ZT@refeonedrRR group
is selected from gou consi st i n)q C2Ra, -XI -CONRaRb,
021, SSTCORem ol S BunEl RISy SO b (R @tPeFek e oar yI . When

i's aHet@rrogff/@d gl%uﬁ Lépﬁ'a}l&'@@t to IBlméRbREe RS Vers8), %El%ﬁil the QMR REs 9r oup
con5| sting o ny , Substituted pyridyl, pyrimdinyl, substituted

pyri mi dimiptege ﬁw 2 agdjmhpfthlpédemﬂétmwps ﬂpmldatithnyipteroembsu tut ed

d l, . l. bstituted
Y arol oeLaBRR sty SHRShAR G LI OFE R inacbEIGBAY Hlopof bt L1 €
Eh![ azol IV/"erm il o%6, L eldtyl, B alzddajky], (cmadclaalbylyﬁl\l NObsORf, uNRE% TmbRé,éoIUyl
etrazo risher an are
all! ' %@Nﬁ&?ﬁ%&% :Ikhﬁgpleg‘{ s%é)grl{u%ga d S%R l%r heteroaryl, Rl can

be substituted with fromone to three, sub§t|tutents sel ected fromthe group
con5| st 1H§2bt Fey caplyal ey pooveierquphspea iapd R aningenppdgty rejectedfrym | het er oar yl |

NO2, -0% ?&O%B Bfm amQP%Jr%%aloaﬁg\'quﬂlck}cloa@&lohéeé}%cm NESa 2 h2IRe, | @R Gy,
SO2N eRb 02 enbodi nmen hi's invention conmprises conpounds of
For nul aanyl, -exembtnﬁé hotgroatyd éflrd qwlcmallsvlaaﬁduwheeegeﬁhe efipifatipperiionspfZaednd each

R7 is i P t £l i oal kyl ,
G 1 ohalogy B Ry gy Shigfhulda i SRl EORBhRH: Do B ORI R
;1 NRaCOo2 RbC(O)S(lﬂ))RaSR NR@RFO)S(G)RR -SGZNIR3):1 HIR"E(:RY, &(@N?@Dﬁb@(@wm _
et eroc n nt&gf e ar group, erein
each of ylg%%dgwgugq %ﬂ?{@ %&ggog:éng s@ﬁdggﬁﬁ@1 nd tgﬁ%@ﬁr/’?{ groups arc
opti onaly" %@EB]’(RFD},J%&eVM dabh B.E)fsl&ﬁﬂ&a&ﬂi&nﬂ[}f)h)fd@dgren Sﬂﬁlﬁﬁﬂsﬁuﬁﬁﬁéﬂ ¢ndegendent |y
seIectedJromhan 8 C.4 alkyl, ClL.4 h %kyl, .
wherein the aryl and heteroaryl portions are optional y substitited with from one to three
members selected from halogen, -OR", -OC(O)N(R™);, -SR™, -S(O)R", -S(O),R",
25 -S{0)N(R™My, -NR™S(0);R", -C(O)N(R™);,, -C(O)R", -NR"C(O)R", -NR"C(O)N(R"™);3,
-COzR"™, -NRMCO3R™, -CN, -NO,, -N(R™),; and -NR™S(0),N(R™), wherein each R" is

independently hydrogen or an unsubstituted C,.¢ alkyl.

[0183] The compounds provided herein also include any pharmaceutically acceptable salts
of the compounds as well as any isotopically labeled isomers thereof. In general, the
30 compounds useful in the methods described herein are those compound of the formula above,

wherein the molecular weight of the compound is less than 1200, more preferably less than
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C3.7 cycloal kyl, CN, NQ2,--CQ2Ra, -CONWRb, -NeCORb, -NRICO2R3 , -NWSO2Rb,
and - SO2NRaRb and wherein the subscript inis an integer of fromO to 2.

[ 0203] Yet another aspect of this invention provides conpounds of Formula
Il wherei WQ200083138 and U are all C, a prefen-ed R gr BOpUBNIEEBYEEt ed from
the group consisting of 5-XI-CON -XI-02W -X -COWRb, SQ2Ra, aryl,

het er oarggbut 1900 Skl ik esteRiably laetdhaiHpS L 00206 stPi6feqREablyWoenatRut 260 an
aromatic subsituent, Rl is preferably selected fromthe group consisting of
pyri dyl 1o 3mEE04¢-ut ed pyridyl, pyrimdinyl, substituted pyrim dinyl,
pyra2|nyl substituted pyra2|nyl, pyridazinyl, substituted pyridazinyl,
phenyl , [Q]Jiésl;t i'thetried hpheni(l Y andiZdaziok ylembersivaii oh phe goupst émhadadertts, bazol yl |

substituted.i mdazol xazgl yl. .10substi tut ed. ox lyl,

subot | ¢ et ip APy PE D ARF 2R ek Riiml s Sl R AR PR e S0t 1

and subshbthert @6ug Eftefrdzdinehts, MO Eng Rons itbeBich Pl tHeed &F Q1Y amit2ger of from1 to
3 and each R7_ is independently sel ected fromthe %rou .consi sting of halo,
Cnoal ky'ndeggndegthngelpgier yiom @NY. Ndp) andr Rgne ereengt pr @ﬁnummesqnf@m,

- N\WCO2 Rty theSoBhuladV - N\VWB(0) , ORD, -SozNRaIIb, a 4- to 7- nenbered

het erocycl o group, aryl and a 5- to 10- 15nenbered heteroaryl group,
wherei n each of said heterocyclg groups, said aryl and hetgroaryl groups
are optional lc}' substi tut ed withs firom one/%o f our su.g) i tuenys |ndependent|y

sel ected from hal o, oxo, \Cl1 4 alxkyl,  CL a A C kyl ,
N2, ORa, - &vg}a?l 0 W ﬁrzgco%ﬁé ’YJC\\M?\I\N\SOZRb

and - SO2NVWRb and wherein the subscript mls an integer of fromO to 2.

Optionally, Rl is substituted with fro Oonet three stltutents

sel ected fromt tle@o\up GO t] ngﬁé ! I o aI kyI

C3_7cycl oal kyl ,} Shetieredr Fégb $ COWRDb,

-S(0)1, W -NW5(0)2Rb, and SOZNRaRb [0204] A furt herRaenbodi ment of the
conpounds of the invention corrpounds of Formula I'1g3 ein at |east
one of . T, K T U|s nthls MlsoN , or 25 NR8.

[ 0205] A pr ef er nbod of F nds wherein at

| east one of J K, T an Is Nand D |s [ 0206 conpounds of Formul a

|1 when at | east raONe-of J,3K T, and U is Nand DISO a preferred Ri group

is selectedfromhhﬁ/group si sting,of - XI - CNy, -XI- 30 XI - CONVWY

SQ2W aryl, hetergQatyl /&ted yl nd, s b ti roaryl When
Rl is an aromatl C Blub3|t ent? M&a i/%%l\ the group
consi sting of pyridyl, substi t ut ed pyridyl, pyrimdi nyI substl tuted
pyrim d'vméleﬁn RYRAGY ﬂXAS’inCﬁ&méﬁlEEJH&E&SWE@HZC&H%XA’MO either L or to A.

10 [0185] In another group of embodiments, A is CR”.

[0186] For each of the above groups of embodiments, an additional set of embodiments are
those in whichris 1,sis 0 or 1, q is 0 to 2 and Ar is phenyl, optionally substituted with from
] to 3 R® substituents. Still another set of embodiments are those in which ris 1,sisOor 1, g
is 0 and Ar is selected from the group consisting of pyridyl, pyrimidinyl and pyrazinyl, each
15  of which is optionally substituted with from 1 to 3 R® substituents. Yet another set of
embodiments are those in whichris 1,sis0o0r 1, qis 0 to 2, and nis 2. In still another set of

embodiments, ris 1,sis0or 1, qis 0 to 2, nis 2 and one CH, is replaced by O.

[0187] In another group of embodiments of Formula [, ris 1;sis0orl;qis0to2;nis 2
and one of CH, of L. is replaced by O, S or N(RS); A is selected from CH, C(CH,), CF and
20 C(OH); and the ring having X, Y and Z as ring members is selected from thiazole, oxazoie,

thiadiazole and oxadiazole. Preferably, Ar is phenyl, optionally substituted with from 1 to 3



pyridazi nyl, substituted pyridazinyl, phenyl, substituted phenyl,

i m dazol yl, substituted im dazolyl, triazolyl, substituted triazolyl,
oxazolyl, substituted oxazolyl, thiazolyl, substituted thiazolyl,

oxadi azol WO 2098885238t ut ed oxadi azolyl, tetrazolyl, and BUHYIZWRSEIS
tetrazolyl; and the subscript pis an integer of fromlto 3 and each R7 is
i ndepend@épiysytubmel mteqﬂeffefa@m Bhe gENitpecONs sk mg ?_q:t"’ dnadtmen@' i oal kyl,
Cnohai oal kyl , CN, -0128, -NR812h, - COR8, - CONRaRb, - NR8CORb,
- NRacozmﬁepenéfréwemted fiRReEs &R consisinmptdRe., Camélkﬂ &I?ﬂha}f@ b Y

het er ocygl, Oﬁ“OWaRaUdO@”‘t@@ _CONRIR®, RARESEd \ices,RBr ¥lo)gkoup, wherein

each of said het erocycl Q groups, sald aryl and’ het eroaryl groups are
opt i onaHiE’ S¢0ha&’i -SOLNB RN 2 i tb Senorreed et drenyelosubipt kylend & 51 tadependent | y

sel eg ted embgrﬁggl@tle%a%é%?axo nﬁ e%b%{l%&%@c{?%%a@%deﬁé %fjcile%éal kyl, N,

-NRDSOZEHe g@p@bwﬁ%@l@éﬁﬂwmaw{m’m nNR?t&)E*umquaRb msmmnh i nteger of from
0O to 2. ubstlt ted with from one (%hree substitutents

fion
sel ect ed RIS e)étj’ﬁ%d‘ c%ﬁstpéfrp b ReferofiyFioyarovPeYb RS Bt Ky
G 7Cychﬁﬂﬂbgﬂéh »het@lro‘ﬁyl m&lemﬁﬁlw:ach DiRe pPIRBEDE et @Rdea® and PRINRRED, - S(0) Ra,
-Nr S(0) 2Rb, and - é 0207] %ne preferred enmbodi pent provides
corrpounél@b‘éfhm%ﬁ rmF‘aTqUP ofyfisthey mefﬁﬁ%e@boql@%$ arg fhosefn WhichkkR Fasgid Uis N
and i S he subscript p
i's é.él) [ E(t) %geg% @o te}&qﬁc}%?ﬁgrll%)@ﬁmhﬁl}g;gﬁﬁ&lgy ‘etﬁz‘?ﬁ%téﬁ‘?t s&el ected fromthe
group ceusiistitngpdefendetiy, sel€ited Haikulo, COip alkgh &1 .adlaloalkyl, Oy ciG]kvl,0RS, Nab

- SooNmaia T o R R g GRS e i

10- rrenba*ﬂle”d:mé’t ARFA0SR®, 95 @UFR?, VTS (@), R’, esd IS NRSRH. (Stlh@hlel{aapte@dr&dgl‘d)ups sai d

aryl het eroaryl grou are op i onal | y .substi tut ed one to four

subst i tﬂ@?ﬁ W%&B%waéﬂmayfisléﬁméac? TRYFTHENG, an%iédJP“@mﬂ SQWWG kel

hal 9&l kthm dad 1/ v@oys%gﬁhéﬁyd ddpbhd lecdSrom MR&f . Dalk loallfPNRaRb,
NR8CCORDb, m-N 30 25 - 1@@@% eh%se S O,m and - ”pa hﬁi@éﬁﬁa@%ﬂ; n the

subscri Ebvﬁdcﬂ@lké(h qszéb@b/] fzwfaﬂ‘dﬁi’le)affr’b thGTOFO’Z@T Nr@ﬂt -ARotMaR oEkBr ed

compounc u cym@:r n jpba 1 C,

and D |;b®(m§9 M%Rg Wf@&b?@gosg@% 35% nor gddprS e?ggrRedmgsot?r{p%t%%ﬁ@o

For nul agtobp pf ewbaiiserdn R durstistedifomethe gdup Tonsdapdf ' GRRAX'-C-Rind D is O

[ 0210] F)?”CBW n(as RaForrruI all when J, T, and U are all C, and Dis O,

the R7 dgroldp is a ne i ndependent |y sel ected from the group consi sting

of hal o IA WD.20081Q83238PCT/ US2007/ 088978 h oaI kyl ,
oot o aw@&mpectd&anvenb@wv‘gw RIS Lo ’

-S(O) 1Rd, N\/\S(O) 11Rb, -S2NRaRb, a 4- to 5-nenbered heterocycl o group
and a 5- to 6- menbered het er oar JF roup and Wnerel n the subscript mis an
integer of fromO to 2. P r N ndependently sel ected from
t he group consisting of | kyl, 5C oal kyl, -SORa, -S021e, and
S-menber ed heteroaryl gt p Even nore pref +R7 groups are

i ndependently sel ected fr (,gzhe group consi sti n(f} Jof fluor, chloro, met hyl ,
ethyl, -CF3, -S02CH3, im dazoIcS/I , triazolyl, and tetHazol yI and wherein the
subscript pis integer of from1l to 2. [0211] In Fornula I'l, when J, T, and
U are alWhetsin thiadetlrs 3§, 0, anp Pafretack thdepapaulydsleard from the group consisting of

O, N, S, and C(R3) and at least one of X, Y, and Z is O, N, NRB, orS;J, K, T, and U are each

independently selected from the group consisting of C, and N; the subscript p is an integer of

25  from O to 4; and the subscript q is an integer of from 0 to 4.

[0189] In Formula II, R' is a member selected from the group consisting of H, C,_jpalkyl,
C.iosubstituted alkyl, Cscycloalkyl, Cy.ipalkenyl, Coigalkynyl, -X'-COR?, -X'-CO,R?,
-X'-CONR"R®, SO4R", a 4- to 7-membered heterocyclo group, aryl and a 5- to F0-membered

heteroaryl group, wherein each of said cycloalkyl group, heterocyclo group, aryl group and
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10 conpounds wherein the R7 group is a nmenber independently selected from
the group consisting of halo, Cl1_10 al kyl, Chio hal oal kyl, CN, NO2, -OR%
-NRaRb, -CORa, -CO2Ra, -CONRallb, -NRaCORb, -NRaC2Rb, -S(0)", 1lla,
-NRaS(0) " Wb 200888R2MRal | b, a 4- to 5- nenbered het er ocyECHUHOUSEY78Nd a 5-
to 6-nmenbered heteroaryl group and wherein the subscript mis an integer of

fromoO m@te?%r}a@ﬂ)uga&(rbnezauyssuastms@arth rofePedepityensah@ptRnily &Macdkat he
group conS| st|1r(1$ of hal o, Cl 5alkyl, Cl1 5hal oal kyl, and'the subscrl pt qis

an i nt edem kgfo orrﬁl‘(ﬂtQ;I@UbSPFUé@Fde?}“FMRW@QBH%sCzar@kqﬂﬁbéfpoﬁ%?ﬂll Fylsel ect ed
fromth n g tClng .S yl b5 a k# - SORa, -S021e,
and 5- n@n%{og%(ﬁgt ?Fsp%?gl lg%o(g%ﬂqﬁ?véryo aéljé ie@rrggj]g?dgro:jps are

i ndepend@@NRyRseS(@c)&lfé’d NR"S(@)tzlheagHﬂipI\RBohlé |osbptrmgalbj R¥dnd areoimhomr@d rret hyl ,

et hy i mdazol and tetrazol

wher & nid i &BRe FTpen BT BRertoy i PHRRL P RSP et "

enbodi meBid, Qiz641!&91@!ozv6erkym@mmouhdi&am@ﬂgund@haémIﬁoeranphﬁmlﬂormimebel n when
J, T, ang Uare and D is group is a nmenber as described
above, aﬁnarwptlpgalbé%%%ﬁ W%Pﬁl@r‘ﬁéhf@‘? @ﬁpb%ﬁ@rféﬁqfr@ﬂarlog% Ceatg!: - X1 c211a,

- Xl - CONRaRRibstR@ed dicydidlo, s aparyl , substituted aryl and substituted
heteroaryl A Preferred R group i's sel ected from 25t he group consr sting of

is aryl éﬂc}}agt € ar riex?%qfﬂt eac gﬁar;'rgmb agﬁgdeg%ln %rtlt y S ec{jgg hQ &l Even more

preferr ufids ‘whéréin rs"s rom rou %nsr sting of
pyrildyl corsishsg bfhﬁl@n,p@.rsradw,,clpwbstrrmdd Ak, Csui;rslbnlkult @Dﬁfyg@(ml?d,r gyl I
razin t t a te ri dazinyl,
henyl  ZooNBIRS ok SRaty L as BIGRS Yoz SONK RS p whtn piFazol 11
substi t wHeadbdcAbORZQ! Ml R 960 |oV§ubst$tUQ§talkth}€édw@>Rammﬂers R bpTHaNy
30substituted thiazolyl, oxadiazolyl stituted oxadi azolyl, tetrazolyl,
and sub§?(q1t2ﬁfcbfﬂfff1étf’fn§zol yl. Yet even nore preferred are corrpounds wher ei n

Rl is selected fromthe group consisting of pyrimdinyl, substituted
pyri mi difigl] Bx i mzxobgﬂsde@edo&@mtthﬂgrdurmoasistamwlydrogmhalo@,enOOZR&yhnd

rein_ X on [0213] Additional preferred conpounds of the
mvégtlglhdg}"li}a%a& ounds wherein, J, T, and Uare all C and Dis 0, Xis S,
Yis C Zis i S selectedfro t he 0 consisting of p ni di nyl,
subst it (188l pFF‘FWo‘?frWlep%lF Hyireee SRS for Qﬂpm ergrﬁls‘ﬂ%%fr a[w

i ndepen@m&ikyl @?L(J@@otsﬁ@tefdraw g @IRaNII, @n@rk%hymoz |9€flk)tn|y!" Qe Naid- et azol yl.

5[ 0214] Qnhe aspect, this invention provides, method of treatl ng a disease

or condrNR@n SOR U RY, r@ﬁmﬁﬂg GNBIFPR o MR EG-RY -IR'GYNR'R’. $@bd&es, Type ||
di abet egyRdy on tb??%'zNﬁaRg’yMirtBrfemef]ﬁ'BS‘regﬁ%th%g cﬁf&%ﬁ%%ﬁﬁ ﬂ’z?é‘% ni,§pering to a

subject in such treatnent an &ctive a a conpound of
For &t amZBm(bpreEdlﬁhEn‘!)laa/l Eroup{0iR1&h eahoif had haspemlo poupshiad aml/adt i on provi des
met hods f st mul at i ng Lns

| iR ion 10 a i
i ot sbarory) BH 84l QR B REBENAY R o o B TRt BB, i 1
to the smmfmil fronh nalonﬂoaepmkyltma hbbhl&yl@@hbcﬂioatl@ﬁ PaMND,e 3R NERAUl ated to
produce he Gl 4 nyentj.o rovjdes
met hods 92911811 §8g‘e gﬁo@ﬁ% ﬁ@upbg%%eré‘gﬁ)pﬂh (rh}?a o‘lﬁucti on in
a manm amzNgrmnadrﬂe&rrﬁﬁl%ﬁH@&@m @faﬁem&gevefﬂ:&armugtor%u@nagpm@md of

Formula | or Formula Il to the manmal. In one aspect the beta cell
25  R°are combined to form a four, five- or six-membered ring.

[0193] R®is a member independently selected from the group consisting of hydrogen, C,.
salkyl, and C| shaloalkyl.

[0194] For each of the above groups, each R and R” is independently selected from the

group consisting of hydrogen, C,.10 alkyl, Cy.iphaloalkyl, Cs.jocycloalkyl, heterocyelyl, C,.
30  palkenyl, Cy.palkynyl, aryl, 5- to 6-membered heteroaryl and arylC,.salkyl; 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",
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of the pancreas is stnulated to secret insulin. [0217] A further aspect of
this invention is a nethod of |owering blood glucose in a mammal . The

nmet hod conprises adm nistering an effective anmount of a conpound of Formul a
| or For mw@200B/083@38t he manmal . The net hod further conpPEEUEB208TPYSBL o
measure 20 bl ood gl ucose |levels before and after adm nistration of a

conpounds@rt he O)Werg(ogm(Rﬁg OIQHWD%ROSQ(@NR% _e{®ReANR" Y (WRAsUr ed by
nuner ous COI’TTT'EI’CI al Val |9 ucose nonl tOI’I n deVI ces that nmeasur e

bl ood gI-NRISE@W(Rvm e@l%ﬁobl?\ OQiNO'INq}H"IMB )2 BodR " §IQUTIRE)2cfrereii so be

t bl ood
irine s Sa R IO Al AR B S RSO L A0 R UBeRRnd BOHEC D oose.
| evel s. h2isfcapa §rtibns anopﬂrmuallgsdbsunwémnﬂl ftdm end tnviend membq:rrs galeatkelsrean met hod of

acim By PP O LRl ebant Y Cotand OO (ol OB or mul a 1

to the m@.(mml R‘")Ihe(cnm"hqdRf@(ﬂ)nﬁr-Nwmp@)hﬂR@)zsicmR'“tmmm’edw oed,,
trlglycerl es |levels before af t admini stration of a conpound of the

i nvent i oNR Bt HEENR PEPREEE D@I@’hP’@V’eqa%h 5 & iagependenty AXdiPe® Byn nuner ous

comer C|uggdbytltgeégd abhe 30devi ces that neasure blood triglyceride |evels
from sanpl es of bl ood. Biol ogical Exarrpl e 6 provides nethods neasuring

triglyc vel s, Pre ar.a ounds of th ovent i 2191 The
compounddosF R Sarcart SRIUELbRER Lo RSP R bat Do R HalsPR sty
famlbi abfthe chﬁOI.ﬁqldB hd well aﬁnt}'h&)t@idallgﬂabell’e@&Eﬁh‘@rs&l;(d’lléd’fem gener“ﬁhehéynt het i | c

route of co unds .i.n_t he ent, ventlo i s not e net hods
out | i ned°BBYHS B é“g‘?&i‘ﬁtl'g’élﬂ ?Sﬁ“lfeﬁi CERR Oégcoml??b‘fl@/ghrﬁﬁ?o% Bffds may

r equi r e wieRkduk abl&ﬂlapﬁeltgmmﬁomls '16!@3 BhAer0d, MoACHeTBAALS tNAr | ous
f uncti onal gr oups_ and gfy gw re appropriate use of protecting groups.
FERbLy

Puri f i cabeuA000. stilhmeesqy a5 thys ahe W SRP PRGHBIIMYS PEefeRbly drgmppbprulcd0um

el uted i idaut&® appropriate organic solvent system Al so, reverse phase
HPLC or recrystallization nay be errpl oyed. 10[0220] One aspect of the

resent .| nti on pr.ovi de rai si.ng jntracellul ar .l evel.s of

P erse MReEOR T PirBdirfeas REs PR ora s R 08ed Bh BRI bR S

a;pf)m n%\xaco&f’l l}dJ@ﬂ;REfo EZSBHSR?BEILR?ﬁtyQ }ﬁieﬁnnyjmmbduasd gebard bed hgr e} n. .
clic s a rm.ne e. net ho er referre

colls th Bl R o Fprate SRR B is Pl GHoTE 61 ped (st oo | o

intesti @wup%aﬂ%hg Bﬁ;f;}ﬁirﬁiyl %ubsﬂﬁii‘edl-py@ﬁ%ﬂ ﬁylﬁmdiﬁyp@hﬂsmute@yﬁm [Sel ect ed

t hi azol e conpounds Fornmula | can re ared using nmethods general ly
out | i ne®viaainge pbgiaiuted pRragdie pyridazinyl, subs tuted pyridazinyl, phenyl, substituted

20 phenyl, imidazolyl, triazolyl, substituted triazolyl, substituted imidazolyl, oxazolyl,
substituted oxazolyl, thiazolyl, substituted thiazelyl, oxadiazolyl, substituted oxadiazolyl,

tetrazolyl, and substituted tetrazolyl.

[0197] WhenR' is an aromatic subsituent, e.g., aryl or heteroaryl, R' can be substituted
with from one to three substitutents selected from the group consisting of C,.galkyl,

25  Ci.ghaloalkyl, Csqcycloalkyl, aryl, heteroaryl, NO,, -OR?, -NR’R®, -CO,R?, -CONR'R®,
-S(O)mR?, -NR’S(O),R", and ~SO,;NR"R".

[0198] In one embodiment, a preferred R? is a member independently selected from the
group consisting of halo, C.salkyl, C,.shaloalkyl, and the subscript q is an integer of from 0
to 2.

30 [0199] In another preferred embodiment, D is O. In compounds of Formula II, when D is
0, a preferred R' group is selected from the group consisting of -X'-COR?, -X'-CO,R?,
X'-CONR'R®, SO;R?, aryl, heteroaryl, substituted aryl and substituted heteroaryl. When R
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10222] According to Schenme 1, a thioam de can be condensed with a

chl oronet hyl ketone 20to form a suitable thiazole inten-nediate.

Mani pul ations of the RI and R2 groups can be acconplished as provided in
t he ExanplVed2W8083388 [ 0223] Sinilarly, oxadi azole conpoBGHYSHPT/WENSNuUl a |
can be prepared as generally shown in Scheme 2. Schene 2 [ 0224] Here,

t r eat ment airomaseidibsiblest, RY {siprdferaby séledibd2Ebin G lgrbup donsistiigesenaedylof K2COB8
(step 1) gsrt,ovi des the N-hydroxy am di ne, which can be converted to an

oxadi az SFRSIEBFHHROGITYS PUY subsiBRetRrE SRy oesrEiny sBBEH YR RY'6F BT lor mat e, and
triethyl3Ring,, %ﬁbﬁméé@gg%ﬁggﬁhggﬁnm%@m9He@f,_n%da§d19\, R qan be carried

out as provided in the B e el ow. Conpositions and Methods of

Tr eat nersubgtiogebitiazalylasbsitdas oridedol 1, axaeclyly abentuted nyaetil.ohiazayl,

t her apeutically,eff LV, .0f ar . an be used for
the. o opapfledinGed GE blabe AL diken e R SRR B o LB B 20, 71 Tope 1
di abet egetaadlybr | owering the plasma | evel of glucose. In addition, 10a
therapeutically effective amount of a conmpound of Forrmula | can be used for

the prepggea)i edfonRIRRACABGEEE hitPlk! i€ RORatit Absial Ule, 8N of K8@bAHY ot her
indicatigns that include diabetes as a conponent, such netabolic Syndroneg,
as wel | Fasan bejsubatithisa svithepm engrio Bued supstivterts sddecked: faosmy the sptupi easigamsed
insulin d i pn VARES Typaal \dighe « 15[ 0226]
The. comsngi Tt oo R R N RO .11 and
For rhll a -CONRBR% £3a)eRM iNRIS(9):RY enbtHMINR'BAI t s t hereof, or a hydrol ysabl e
precursor thereof. In general, the conpound is mxed with suitable carriers

or exci oy ( Sdet hrbtiter thbs@Restdfaad Inyetiohecs tongpoandiormBl IAwherein J,
"therapeutically effective dose", "therapeutically effective anount", or,

i nt er chdndeaM Y aroghfar Helbis oGP eaenyy 2 Breeatst dbise @ ds&lecht Tophte @81 ogi cal | y
accept aRbgistid0 oAIFPUROR?, -k LchsrBaNEONREE®, 8ol LA ChaBbadRIMineld -he

compound of the present invention and a pharmaceutical I'y acceptable
carri er angpybstipeed betemant. Whep Rd érantaporaatisisabstiuent o 95 pretprabbssglacteddrogn |

al | qui aty mt - i i on. . i N ] The
comgundid Bpth DATNA T BmCATLLERES B, pHRGM), LLEAREEERmnERLL T8 e
pr esent pyraziagl, swntimed pyszingt; pyydazatyk dulisntutedgpyvidaziret \phefiyl f sobstinitad | ons f or
t herapeuti c,25adm ni stratjon. .Mr.e .particularly, .the conpounds of Formula |
bn. or AP AR R, B, s o T PR b Rl i E SRR T one by
<c:I olnbi natshantug&dtdxaaﬂﬂr ?wzblfng, eubsgfm&rdrmiewﬂi Galdiayolgic mpﬁtatklhegaﬂﬁoi}e,r S f)r g
iluents, and cap be formul ated_into preparatio in soli sem -solid,

i d g b PO e S ad Rl CrE L Kabeth Sbar el 0 BoGder o
gr angl esyrorshiid 98B fuerf . S, arfll ol hEtkRry], W' REABOEDstitSRH With@den orRUBRRSd t Or i es,
i njections, inhalants and aerosols.

substitutents selected from the group consisting of C,. palkyl, C,.ighaloalkyl, Cscycloalkyl,

aryl, heteroaryl, NO, -OR?, -NR*R®, -CO,R®, -CONRR®, -8(0)R?, -NR*S(0),R®, and —

SO,NR*R".

[0202] One embodiment of this invention comprises compounds of Formula II wherein the

25  subscript p is an integer of from | to 3 and each R is independently selected from the group
consisting of halo, C\.jgalkyl, Cy.ichaloalkyl, CN, NO», -OR?, -NR°R®, -COR?, -CO,R?,
-CONR®R?, -NR*COR®, -NR*CO;R?, -S(O)nR", -NR?S(0),R", -SO,NRR®, a 4- 10 7-
membered heterocyclo group, aryl and a 5- to 10-membered heteroaryl group, wherein each
of said heterocyclo groups, said aryl and heteroaryl groups are optionally substituted with

30 from one to four substituents independently selected from halo, oxo, C;.4alkyl, C;_4 haloalkyl
Cs.7 cycloalkyl, CN, NO, -OR?, -NR°R", -CO,R?, -CONR'R®, -NR*’COR®, -NR*CO,R",

3
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30As such, adm nistration of the conpounds can be achieved in various ways,
i ncluding oral, buccal, rectal, parenteral, intraperitoneal, intradennal,
transderrnal, and/or intratracheal adm nistration. Mreover, the conpound
can be adnVRiZ8t34BEAB in a | ocal rather than system ¢ n&RBAIS2007/P88878depot or
sustai ned rel ease fonnulation. In addition, the conpounds can be

adni ni st-g(@dRi" ANR*$(,pE0IES O,NFOR2S]d Wikeeis ciepabiedst 0is mankpedraf ramd ttor mul a
Il can be fornulated with conmon excipients, diluents or carriers, and
corrpress?ed into tablets, or fonnulated as elixirs or 5solutions for

conveni ent oral adm nistration, or adm nistered by the intramuscul ar or

i nt raverl6UB] r o(rt esothefhepecorfitiue mysntemrprisades dpminpowde pelbrmubns dbemal)l y, and
can be foryul at.ed sustai nedirel eas 0 and. t.he like. Conpounds
o For mipal PhEb Sk BRCPURHRESR LM RReIT RIS (DB AR il nat i on i th
each sot hat' .CoR®, tHayOLANXBE QIR | SO,88 bl rtatdreaylndubktitote @ryl kimbwn conpounds
(see Conbj nati on Thera bel,ow). 10[ 0229]. Sui tabl e formul atiopns for use in
the presBAUINIFARSRTPEN. %enreflouﬁan?rﬁmﬁéﬁug%%ﬂh? PRSRARE GElPRe B tnces
(Mack Pybbipshhadi a1 (shBBRted Fyrldgd gl mbidyl, Bivwstitufddpyehidinyhi ch i's
incorporated herein by reference. Mreover, for a brief review of nethods
for dr ugyeheinyl evptituiederyrazayl eyridagaiyvb selstifiaioryyidammy] pheryl jghgituighi ch i s

i ncor por. : i - I i,ti ons descri bed
nor of h CarBAELEEblD, Becb i SRR R b G B e BAM e o 'aki 111
t he 18r t substigited dxazatplathsazolyl, cabstibridd thiaadlylndsddrageiyll b dsolutadrgadiggodyiul at i ng,

q ek | ovi qat | 'si fving. lati .

yoni 1 19Tl B RLd tiaS T Rl i Gac R AR P onioe M Her el y

LTy e s SIS T gl d s
| h dl | a |

enul si f %‘Qﬁefeﬁlf‘éﬁ@dﬁcgﬁu%%gx’é ON&%Q&&%@%N ﬁp?Rﬂstn%ﬁ))d%’\g/eget abl e or

ot her sSi.RMAD) A S0,8%AENRUL © Ahiptted heRfdcfeld bives drflesd a8Steros of hi gher
al i phatic aci ds or propylene glycal; and if desired, with conventional
addilfi veremhgead heteragsyl gpiupi wherein epditfsmi delgipeitls proyps paddrhandgent s,

enul si fyi 1| : I . -

corrpoun)é'!Lsﬂ%g)lﬁl ?}?%emugsr’ %@gﬁﬁééaﬂégbﬁl%@(ﬁ% ae }{lgérﬂr?u\fﬁgtsgd& liﬁ%ﬁ%gﬁde tansdtﬂlls.'t | utions,
pr ef er alstigctehfr@8bhlpsoxsl, 6gi Dbyl §i.cuotmphiyl, 6b.e cpldalkl L1608, s8R HENRR s

sol ution 1 aN S0 h Wa b a i iGa iJie. hu [marfEQr
transwéggéﬁ’m%i@t?a .b@%,*‘%@‘n‘g{ﬂﬁng@gﬁpf@&f?@%ﬁ; n(% _EﬁgN%grrPder to be
per meat ethesdeth sedcript ni Banfimegabafromo.to SuChtipeitigf R sintshsanedgeatefahl y known
in the art, [0231] For oral mnjstration, .the. conpo S .0 opnula 1 or
For il aOT'itoctgﬁ'eB Stl%’ff“fsogrﬁ%ﬁtleg ey tPe&agre 901§Vn%%cf,d% %‘t‘?f‘abzlg‘ryﬂaceuti cally
accept alyl; gcyeRialkyE a1, tHafkoanyl ENOR-ORKNRWR | ITORE, -@ONRBUCK BARY, i ers enabl e

the conpounds tg be fornul ated as tablets, pills, ciragees, capsules,
emul si ondRYPpBpnH €O Fny dr ophi | i ¢ suspensions, |iquids, gels, syrups,

f0204] A further embodiment of the compounds of the invention are compounds of

Formula II, wherein at least one of J, K, T, and U is N. In this embodiment, Dis O, S, or

25 NRE

[0205] A preferred embodiment of Formula II provides compounds wherein at least one of

JLK, T,and Uis N and D is O.

[0206] In compounds of Formula II when at least one of J, K, T, and UisNand Dis O, a
preferred R' group is selected from the group consisting of -X'-COR?, -X'-CO3R?,

30 -X'-CONRR®, SO;R aryl, heteroaryl, substituted aryl and substituted heteroaryl. When R’
is an aromatic subsituent, R'is preferably selected from the group consisting of pyridyl,

substituted pyridyl, pyrimidinyl, substituted pyrimidinyl, pyrazinyl, substituted pyrazinyl,
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WO 2008/ 083238PCT/ US2007/ 088978 sl urries, suspensions and the like, for
oral ingestion by a patient to be treated. Pharnmaceutical preparations for
oral use can be obtained by m xing the conpounds with a solid excipient,
opti onal | YYQRY0883RH a resulting mi xture, and processi n§CT/HB20/T/H88WRe of
granul es, after adding suitable auxiliaries, if desired, to obtain tablets

or dr agg@idaeies substiutA)yEid@4G) Hhem SsuBstRuted Pheaplaihideddlarsubdtinktber s such as
sugars, 1 ncluding | actose, sucrose, nmannitol, or sorbitol; cellulose

pr epar atPigaol g fEiRzoad,; subslituieg Higsplyl, oparobd subdifwed oxgpedyl thigzalybh, rice starch,
t at : i t ; CEl :
pot at o §Jb§ﬁt‘ﬁpsd nél%i%cﬁ’}tzl'c &aﬁﬁﬁﬂg'égﬁgﬁfﬁé%%dlw ¥ty a%ﬁl)}/},gléfﬁ.ﬁ;sntuted

hydr oxypr opy |~ I um car boxynmet [ | ose, and/or
pol yvi nietipzalylokriddbe substript gesirr ietgerdif Siont etpriandregclalyenimslepadedtly added, such

as the cross-/linked pol yvi.nyl r.roli done, ~agar . .0 i Qi cid or a salt
thergof Sei‘ncfzeiﬁlctjﬁm% © (g‘fpuy“%{%%\gr?%@?’ %’dﬂlﬂq’%"gbﬂéd@ké%r@%a@e' bvided with
sui t abl eNR AL -HOURS, -dR? t-BOSIRART, POREO KD NI, RE, 68 (Y RAAFNES(OF,RONS can be
used, which cap optionally contain gum arabic, talc po‘l_névi nﬁl pyrrolidone,
car bopotS QAR Rpaidy & Tryeapker gl hpistcyela gauer awvl anddi i Hi-gemhered hetegirt

solutio ALr SHEL AR Cai@ hoBRLGe1S HoMSNEald 251 SR NeRRSar 11 tge- Dyestuffs or
pi gnent gl%g%n b(ra added tac‘)1 tlhe 1%’[ a%ljloelfsg or 5r agee coaéﬂ%dg for

i dent i f PRitmalbnsubetittigd ahtrizem end tg dowlisplistiuents inslspdnderityi selestedfromdreiove conpound
doses. a ' t t hat,» Capa d ayb i ncl ude
pusto i P Gt DL C R T R ARRR, LRl Bk R R -EER s e of
gel at i n-NRICOR pINRICIOZRY, 8 (0) skic INRIS OgR Y amd HO.NR* Romb iwthetein tiaeubserghof i t
capsul es can contain th ive ingredi s, in adm xture with.filler 20such
2oP T act el MernabreReidn a5t Ro S v B otk et b s ¢ o
magnesi siRcsdderaimatie pddih coffd@Rd@ld, Yoalkst abichilddrd; ClRyaadikylGapsul es, the
active conpounds can be dj gsol ved or suspended,in _suitahle |iquids, such as
fatty opfteroanyl, NQue-Grar 2H R, “CoRRI rGuiNE hot ity SfeSGfc ot~ I'n addi ti on,
stabs | igzgner@an be added. Al formulations for oral admnistration should
be in dosages suitable for such adm nistration. 25[0234] For buccal

adm ni s i 0 bt | ozenges
f or mul atdgg%]i nBE:“?)hlt\%geﬁfe ?gﬁ%ﬁ&h{gﬁﬁgﬁﬁlf}&%%&@g?fgﬁqﬂ]a?[gﬂrh gl'lt% ing\%lﬁ%l?/al{i nhal ati on,
t he confeasindsof HiK, I'senddd ¢ dind it O, 4deR 'ps esdentritied rethe hlmrve arnegmpnvieni ent | y

delivered in . the form of._.an r.osal ay .presentation from pressurized
packs oRtsTAB FLBFER T G LE8 aRTE Y REERREN BiscReer BRF Fesgts

30di chl esreriihg ofttaty, G2l ARGE C, {ghhiehikar ON| NOE OORE hBRER®, -COR?, -CO,R?,

di ehl orot et r af,l uor.oet hane,, carpon_di gxi de or of her suitable gas, or from

pr ofel | ZrPNR Fee NEHLPR G FCrlhh al (@R > IR BHD-R asSOR B -3re&&Tir i zed aer osol

the dosagmpeai heta%eyd@@g%%,edwaa@gsb% 1RLRMHSH Oh cBer V) MRoUpd wBkinwgen @ WO
2008/ 083238PCT/ US2007/ 088978 net ered anount. Capsules and cartridges of,

e.g., gefsidhistareryclossoups, il 4rviiead betersaryl EoUPS drappionelbysubstitpisd wifbat ed
cont ai nj I . 1| ' I ek such as
| act os e{crglgrE 021'? gogﬁﬂu[bg%%‘i%é Uf]hgj%g%%pﬂggn seogfgﬂn g%lg‘lf%o)}roahgl'gat“%vgé‘rh allggﬂrﬁglht er al
adni ni s€x.atyctnldyl GVjN FQRE, -NR'R®, -CO:R?, -CONR'R®, -NR*COR®, -NR*CO,R”,

25 -S(0)R%, -NRESOZR", and —SOZNRE‘Rb and wherein the subscript m is an integer of from 0 to

2.

[0208] Yet another preferred compound of Formula [1 provides compounds wherein J, T,
and U are all C, and D is O, S, or NR®.

[0209] An even more preferred compound of Formula I provides compounds wherein J, T,

30 andUareall C,and D is O.

[0210] For compounds of Formulfa Il when J, T, and U are all C, and D is O, the R’ group is

a member independently selected from the group consisting of halo, Cy.palkyl, Ci.ip
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5by bolus injection or continuous infusion. Fornulations for injection can
be presented in unit dosage form e.g., in anpules or in nmultidose
containers, with an added preservative. The conpositions can take such
fornms as WQPpWAEEREHs, solutions or emulsions in oily oPCHYBWBUSEYENI cl es,
and can contain fornul ator agents such as suspendi ng, stabiLizing and/ or

di sper sihapatkgk 61N NOLO{ARZ 3R RhaiGRR e t3Q841-CODIRIRT, atVRiH2R T SR e:BAt er al

adm ni st ion a sol uti.ons of the active co unds i n
oator oGP RRR” ROk AR 4 BB Mo Bk Sl PR 6L ds can
be prepatietbens RpRrO eraipandiwhyreinghe edbis@ipt HLis RE Ne@NSE frsidtt@bl e |1 pophilic

solvents or vehicles include fatty oilé s%fh as sesane aqil, or synthetic
fatty adirefometRrgounsehndeeaianily sgrde eome oo peatingead halgr Crelkysones.
Aquegus d, N AGH1kNSOHS REOSLORR £ABMEGRE BlilrodIsLBS ARGRS I BlerdRgREasE the
viscosity of the suspension, such as sodi um carboxynet hyl “cel |l ul ose,

sor bi t olgroups agexdepemientOpidlasiedifiop the igeoup gepsestiop ohflep, chlose madritlathyl.sui t abl e

stabilizggs ent. t . S i1t he G to

a1 ow orTE R SR a3 SR S Wil e Rl R o RS £ Ve .
t he actifwen 1 ngt.edi ent can be in powder formfor constitution with a
suitable vehicle, e.g., sterile pyrogen-free water, before use. 20[0238]
The conmpeun{s 1 GRS, PRenlIOTMANIAY &€ afl T, BRCD M OCRBRAS Ldrftandlizl as
suppositories or retentipn enemas, e.g., containing conventional

supp8si compods whersiicthe Bs2obr s raernbes indepadprlvesglested femytee iiglene gl ycol s or
ot her gl 1 I+ o kCch } D buT ye 22 solidified
at roonf%%%%ggg?ﬁ¥§Fhﬂb%%%htWHﬁggﬂ%¥?%ﬁp$§Xt?gqugﬁgla??gﬁségggéribed

pr evi ousCONRIRE -NRIGSHUN ASR'EANRE-$©)bR", 2R S(PREL-80M4R°RE, adepob- pr epar at i on.
i.pl ntatflon (for

g f

Thus, f etbsexptapisen itithger 06 fpaundQ, amireabieR f @ rarhdnstice thdepdnberslyistlatibdfrpl ymeri c
or drophobic materials (for_e I s an.enul siaon in an acceptable oil)
or 180 Siaimenn st riisr o b 2 Bl o es R P 0 Ut BF R ap e,
as a sparb NgpyefaRld U Lorpa bie indPERRADY sefictedfival thy @lahp cOisieing dehdly&ry systens
for hydrthobic pharnaceqticalacongounds can be eonoyed. %iposones and
emul si ondkdr - hRioplkidn iR exditiBl-@8d emeiered detprapem geiuas Eygn areréesed or

hydr ophebigg, Eh’fg:‘f‘ndegéhd@nth%ﬁe%f}H I rPHhE BfRAp e@lm%qugffmﬁl&,,chio?&%ew,cu' ating,
i.e., stealth l'iposones ‘can be enployed. Such Tiposones are generally
descri bethyl, "CHw b€ sadkyldmidazelySirigeatye nnd frazolyl @ad whesin tiihabsaipppimnds of

t he,pre i ti can al so be admi nistered by controll ed rel ease neans
andfgr %gﬁ%@8$§&ﬁéJ?2és such as those described in U S. Patent Nos.

3, 845, 770: , 916, 899:. 3, 536, 9: 3,598, 123; and 4,008,719 241] Certain
or gani cf‘g%ﬁﬁeﬁe@fhgmfﬂboggnw ﬁgglﬁgfr‘@mwfﬂo%w‘a@es(w ngwu&ﬂaﬁ%e | oyed,

al t hougkyhes yat, lafd Btard NECCHVD RO, WeeR @Eur 19K inftter asAéeirbe® BigdvieyandiRie
conpounds can be delivered using alsustglqed-releaééNﬁésgenl such as

sem per Hegbeed gy the exup consstipg ohydridPho bt € Bl yive Rt &R ngvhhe

t her ap_em-:tiefoaa,g,gﬁﬁsﬁm\!ég 'rgl%dfsumﬁlt&ifheﬁeeé&ﬁ! ReflefeRl8RS gmﬂgﬁsesreie@éeé fPhave been
establi shed and are wel k e art.

LI € _ nown by those skilled int Sust al ned-
10r @6 eadte greypswheistingand is atwpbketetivaryl, owbstiéddrary] hadiubatituied hetewaryl.eEease t he

compou n(rjrisoré Sr%fe%eg & cgl%lﬂ5§nd'§' Pfuh%%inoﬁe{s s%igcgteéj YR the group consisting of pyridyl,

substituted pyridyl, pyrimidinyl, substituted pyrimidinyl, pyrazinyl, substituted pyrazinyl,

Such long acti.ng formul ation n be adm nistered b
oxanpl o SR AERery vy AR e EEPRA BT ety aRRABBAAL R Cet on

pyridazinyl, substituted pyridazinyl, phenyl, substituted phenyl, imidazolyl, triazolyl,
substituted triazolyl, substituted imidazoly], oxazolyl, substituted oxazolyl, thiazolyl,

30  substituted thiazolyl, oxadiazolyl, substituted oxadiazolyl, tetrazolyl, and substituted
tetrazolyl. Yet even more preferred are compounds wherein R' is selected from the group
consisting of pyrimidinyl, substituted pyrimidinyl, oxadiazolyl, substituted oxadiazolyl, and

-X'-CO,R" and wherein X' is a bond.
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[ 0242] The pharmaceutical conpositions also can conprise suitable solid or

gel phase carriers or excipients. Exanples of such carriers or excipients

i nclude but are not Iimted to cal cium carbonate, cal cium phosphate,

vari ous sYYaArWS/0&RHr ches, cel l ul ose derivatives, gel at PARIVUIBAHBEYSE| yner s

such as pol yet hyl ene gl ycols. [0243] Pharnmaceutical conpositions suitable

for use (213} heydaitR9EHrefeRste BéhhniHSH tHERveMIRQR! dohiPBsnddhaferih It hanact i ve

ingredients are contained in a ther%pelljtl cal I(ingeffectl ve anount. The anpunt
€

of conpdsirebi; aehPns St Lried XnisiG. Z isf; Bolgrelectedion dhregigiemeonsistingd subj ect

being tr 0 | ' ! verity the affliction, the
manner 8?&%8021'1r%’lS%lbéstpﬁg(?F}g{nﬁgnéﬁpﬁdyjﬁ]’t}g‘gﬁ%ﬁ%ﬁmﬁ p?ﬁgglb?agfsjgr i i ng physi ci an.

Det er m natepanienty stecefl foat the groapownsisting ofbldro mid thirazotyhe capability of those
skilled in the art, especially in light of the detail ed disclosure provided

her esn. [§03f4]in 5 aspéty, tEio e Js8gksinktRdIS fMiREHRG Bfcaddt? cRABEGNT
invention, a therapeutically effective dose can be estimated initially from

cel | culstlgsted HemdReseroumongiptingidivae | irbossni weddgiabies o€ matabalic subj ect s.

[ 0245] r { Ci : I £.1:C ds

descri bgg{ Gﬁ@r{%i Eheérgégh%deé%'@?{é%n%d ﬁg@a%sﬁgsﬂtogr?gl%gqgﬁ%s (r?r)feftcsil;eé&tq feggrfgag%{gcedur es in
cel | culeffestzs amoumop e compovndlof Berimmed kgr Fermgula by det er mi ni ng t he LD50, (the
dose lethal to 50% of the popul ation) and the ED50 (the dose

t her apeddishl |anogict #ptdt vethisindUeprotides popodsadfisemplatidhsdsgohtib® bet ween
30toxic.and therapeutic effect is the ther apeutidi)c i ndex and can be
expr Bs s 82 WA} SopRSiRg HEApsisHng pstTesiye gt ofdaramenesokieanulal At bi t  hi gh

t her apeghingulh db AR SnAFRaIPLEERS 558t thIBeradall 8 P pARAL s\ FRMhh &S S0 Rk

cul ture assays and ani mal studies can be used in fornulating a dosage
range th¥bliis not toxic for use in human. The dosage of such conpounds |ies
preferably within a range of circulating concentrations that include the
ED50 wi {021b] t fYleearmthenaspeaoif diig pvernfioe pdosigmethads oistiynulbtihp ghicédsi s range
dependi upon.t he dosage for | oyed and the.route .of .administration

it s el REN ity SRR PO BR BB S e B BTLkge can be
chosen byotdief b asth Gy alf Feiysd Cardidrhilla Vi 0\theharhel. PAbhethed iz dellon.

(See, e.qg., Fingl, et al., 1975 In: The Pharmacol ogi cal Basis of

Ther apeﬂgfh€§?mﬁi‘? ismulagsd SejecrhBSWifount  of active conpound that can be
conmbined with a carrier material to produce a single dosage formw || vary
dependi i§1dbor furiberdiprsbefdhis invgntea is & methed wirtdviesing Bloed Bsoseamal t he

particu d el ion....F Y . j sui tabl e
Gt ¢ 10TAnsRy g ATk ok oo BN B foar o B Brng B
pr ef er aBbymudohtrdionmbletiivedghe Darhmal) The medbiondt futid Gompriet stepetfoantaswe conpound.

(it 28 cob 5 Bt/ B8R e ARG B d0e4 e THsaBeThah BlsSa T

adm ni sgric6d 16mIserd 81y @B&Ared bdayimefods caxmbilally dvaildble4lucbseGhorfitotinges a day,
but preferably 1 or 2 tid*res per day, so that the total dosage for a 70 kg
adul t i deviepsiiab meaigeblapd lyepse figmsapples pbhlpodoy wigepBlook glugeseqrt 2189 subj ect
per admppihdupdd B bommesiAfyelvhembl QS R@Rdr$ thlk ddlnd Rqdh@blbod oruri@ Per kg

wei ght of subject per adm'nistration, and such therapy can extend for a
nunber &fmplese lBjologicaidiramalc Samavifes meheds oameasuripgghugoseligvelsi | | be under st ood,
however, that the specific dose level for any particular patient wll
depefnd @i218] varinether ahbddbatmy thisiimehuai prgvitiesea method/o flywakink hbéodpeci fi ¢

.enpl.oyed; th b i ght eral heal.th, 20 di et
o "The. THRNAGTAR = BT PR FRtort e e Bh O o E A e at | on: ¢ he
rate of caxgdumt boRemRATedr FdrHes 116 #e han@alD MRY huHH YukiRe BordghEehitgsas ed; and

the severity of the particul ar di sease undergoi ng therapy, as is well
under st B8aURRLlopbiEig! s erider |qvels baforqand aftenpdimmstaerion Af ¢ gynedynd gb8ge can be

one 1 n'glv%ﬁlo%b %(god?tﬁélgger&l@%"@fs at'@éﬁg'f& ABLEred bY A mehs cJHﬁJn%chﬂ%h?a d’filgﬁé per

day, or one tine-re e capsule or tablet taken once a day and contai ni ng
30 devices that measure blood triglyceride levels from samples of blood. Biological Example 6

provides methods measuring triglyceride levels.
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25 a proportionally higher content of active ingredient. The tinme-rel ease
ef fect can be obtained by capsule materials that dissolve at different pH
val ues, by capsules that release slowy by osnotic pressure, or by any
ot her knowrO Risa/ngs2af controll ed rel ease. [0248] It canPOBRUNMORESSEBY t O use
dosages outside these ranges in sone cases as will be apparent to those

skilled P}éba‘}&}?onfyft‘omﬁbﬁr{c@‘éﬁhe Ilvehidpnot ed that the clinician or treating
physi ci an 30w | | “ know how and when to |nterrupt adjust, or term nate

t her apy oRj Ung n (Equril nation
Ther apy 'H}BEQ] ggmtrjl%(ﬁl QA%%EB %r%genﬁmggxﬁ on%% sp 0 a"ﬁlg% n?@sbgr? vention will ,
i N sone famisikoo©as skildel iuslechri of oegatiin syamnr:sm 'Dilletsb’lntﬁéthebuﬂehét@ﬁ[ﬁjmhds:magent s to

bring about a desired. effect ect of . addi tional in Iarge
part, dé'}?éﬁ%FeBH“‘t’%‘Ema@ﬁOFlér&“?%‘rodt‘imf‘h%‘ﬁ]s ggéowé’léspf(’%F‘%B’rtw%N et al.
Frogs Drigmfes.- ndR98) co%ibo@ﬁii‘s%y rk@fnferi@d'mpﬁ] atich 8Pk @8ndHRdR ik 4293

21:160-178; and DeFronzo R et al D abetes Reviews (1997) Vol. 5
No. 4). agcomppasiete vefioustfupgtienaligenss p 1@91 regal@@@prmaweﬁéﬂf Rpretegingcombi nat i on

t her api agel Met ab.

(1999) 5P %6@%ﬂlﬂhltg§i§f€&%%§% Brosh %é?‘tmu‘ §ha Sic étlcg‘s’m@tu dc;”ro%%le UKPDS

28, Di abptremidBasmgarid 998t %IEBJ? ARy, rBairidtlphaﬁ\HHlédor)recr@jalﬁBﬁ’ﬂion'ﬁtwrbapy in

10Endocrin Ig(gy and Metabolism 6th Edition (Msby-Year Book, Inc., St.

Loui s, Chiasson J, et al., Ann. Intern. Med. (1994) 121:928-935;

ConlffR et aI , din. Ther . (1997) 19;16-26; Coniff R et al. ,AmJ
Ved 10( 168301 o§ngaspeaimof thepresentignention provides %}Pthodqyfaﬁémg iniegellufar dryghs

13365 3305y VY QUMD Ro olbxprdssioaistiraho ( HRORMBRUHAMN:Apd k) o cese

studi es |nd| cate that ‘di abetes nodul ati on can be further inproved by the

addi ti othabexraess@d’éﬂml1$5fage¢mpqwdtahéesm@délp@m i €ycHegiMitleveloambi nat i on

{her apy gLk, A0S 63hbaR 18k rLONCAPLIBERM heRY digsace

formul at1on al ns a corrpound avin era ructure of

For nul aphnomfatlEoelh:uism tdlls dreth aalig 1ﬂmtmlr®d@cdﬂuet:eldmaid lacdlisweKagint s, as wel |

as adm nistration of a conpound of Fornmula | or Fornmula Il and each active
agens iM2215 GWRctS@RRzalRoRPPAIIBELEditRl 1 HR5agRpdred Rih@ihk@bds deqéraxanpl e, a
conmpound of Formula | or Fornmula Il 20and a P-1V inhibitor can be

admi ni sesiiged BEChEBe hunan subj ect together in a single oral dosage
conposition, such as a tablet or capsule, or each agent can be adm nistered
in separate oral dosage formul ati oﬁél.enWiere separ ate dosage fornul ati ons

are used, a conpound of Formula I or Formula Il and one or nore additional
active agents can be adm nistered at essentially the me time (i.e.,
concurrently), or at separately stdggered times (i.es\, 25sequentially).

Conbi nati on t herapy |,sU\underStdéi d nctude—att tﬁefsﬁ regi mens. [0250] An
exanpl e of conbi nati Rén t'\Wérapy can be’seen in nodul dating (preventing the
onset of the synptons or conplications associ ated Wl%h) di abetes (or

treati n? preventing or reducing the risk of devel opl(él? di abetes and its
r el at ed [832@&bt dweordivenpbiheaeilomtiioagnde eindecorelenjed wither adiiaromefbyldstgpounds of

For %l até foPh a Sg{tm'rlé t%la%le%ﬁ&np:ﬁlaféf fl\ffzﬁltlﬂu\{a%lo}{s Slf%EQR thd R, groups can be

accomplished as provided in the Examples below.

[0223] Similarly, oxadiazole compounds of Fortnula I can be prepared as generally shown

in Scheme 2.
Scheme 2
NH
1 2
N
— - —_—
R1 —N »‘ R1)J\N OH R-]\.« \\}/’RZ

25
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30conbi nation with, for exanple, biguanides (such as netfonnin);
thiazolidinedioncs (such as ciglitazone, pioglitazone, troglitazone, and
rosigli tazonezy(ﬁ eptidyl - peptidase-4 ("DPP-1V") inhibitors (such as

vi | dagl i ptWh 248884 agl i ptin); gl ucagonlike peptide-1 PCTUPEYY88Y®cept or
agoni sts (such as exanatide) (or GLP-1 mrnetics); PPAR ganma agoni sts or
parti al [&@Gmi §{ese, tregtureht HRAR tedlpiaijle PRARH @it teChig ol stsnarofaCo; al

agoni st PPA PPAR ga oni sts or, partial oni sts; pan
PR 20 SHPSoProV e b oy ALt VHBh i D AR A B 0 1 of er rod to
as DHEA cempbiinds 6aRE, Y sl pRUR TEOR, i85Hus/chidsbioAnH6Yehd tridikyI4hde08Or ti coi ds;
TNFcc inhi BI tors; a-glucosidase i nhi bi tors (such as acarbose, mglitol, and
vogl i bogeyve, %Pﬁ%ﬁyﬂhtéﬁ@ s aehRagandsIcaFist opasipeRy ded o) hatEAATEles

acet @ heg g, de, tolazamide, glyburide, gliclazide, glynase, glinepiride, and
gl i pi zi QS pram intide (a synthetic analog of the human hornone anylin);
other insulin secret e such as repaglinide, gliquidone, and

nat egl i OH‘é’fﬂmf’ﬁé’G?W}?‘%u fﬁ%ﬁﬁ’ﬁ “# mi metics): gl ucagon receptor antagonists;
gastric inhibitory peptide ("GA@P"); or AP mnetics; as well as the active
agent s d<2¢els éwca@law wigr the peesgnt Htyeniowbe Serapeutisylbes facpyeranauat of a

at her os t g%ﬁé e of

conbi natﬂt5 #r@%&ﬁd@rf gglgélg%%g%‘eb%gg%jnﬁlr %)é? %gﬂta?%ngé obes h?@ﬁcﬁo 1@ gp IJ} el at ed

di sor derssfuldbetresting Tige l&dimp@amdsi/cmﬂowr@mgﬁheaﬂasmrleﬁbofﬁlhcavsrt | Incaadntlbra

effe §“ YooY %tsltEdII% %Q'a;% 3t Q%a d%g exai‘&’l‘can use Yo Pg@panol am ne,

phent er am ne. r opi on, “hazi n uln ur am ext enf | ur am ne;
phent i r arépaatiorn & @mdnmmmm;magom usfuldgerdasng dthai Ibcutatam thet include

gastrma Estl nal |ipase i |b| é uch as rllstat% &ﬁnd Ie%]i ns. O her
agents G¥B8HCS H A CELPIHG Y E‘Fﬁa l:?rSy %8%“&%5 |aamefaa 5P&FE Nher ei n t he
conpounggprafedRraredudt Jf idkeab@lrinddlia l‘ddu@tﬂﬁh (mh%ﬁ&%ﬂyahges@wgpdm conbi nati on
wi th, for exanple, cannabi noid- f receptor antagonists (such as

ri i nonaB#hEEs)- PPAR del ta agoni st s or partl al agonists; dual PPAR al pha,
PPAR del ta agonists or partial agonists; dual PPAR deI ta, PPAR gamma
20ad¢bni $1226br Tbamlmaisﬂiagmﬁ the srvengam cRPAR ude onmsiugdoet Fpanuliaahlanthgoni st s;

nour OPRLIRa Y. SR ELARLA L kep BDRL BRI RRTERLD:c HIMI L oo gt am e

H3 receptors; pan ne FEc ahoc
corti cogempdm the C(&h}ﬁﬁlﬁd rngmfxad:mrh suigbleanirieys caredmg;amma 11amhrampaui‘cymy ¢ acid

(GABA) . [.0252] Stil cophi.nati on can he seen in
fodu ni FRETISRYRU Py Ao A LE ey hg BN I e A Ao S hainhy oq

conpl i caf, i@@shan gwdbw ehlihrinhe | SN dodstaBk dbar WH*@ahn&blo@QﬁH@léo%eﬂtébwan be
effectlvely used in conbination with, for exanp statins (such as

at oPY asEmPIH > 1§15 iRearitibata sutficspbamenn of thwoamm%f the PRt HIVRRIOSaBE An) , CETP

i nhi bi tﬁﬁémgéeaﬁalﬁ%c&@fa%ﬁaa%mm@ %alt%?&%&% aBSRY e AN ﬂ;tor (such
as ezetim be) PAR al pha agonists or partial agonists; PPAR delta agoni st s

or part lﬂ]:lﬁ\’laélgéﬁlSSIPBtOITmJ@DmPPWROBQéTméI dippeAR. del t a agoni sts or parti al
agoni sts; dual PPAR alLpha, PPAR ganma agoni sts or partial agonists; dual
PPAR de[(tza;'] PPhR:gapomnd agfdoihatia [ end Parmuladl thagm usddsn tmanfetllfaaé\lafﬂngoni sts or
parti al oni st s, fengfl bric aci.d deri. vatH/ gsuct} as gel nfibrozil,
cl ofi br erg nt invention can be incorporated into a variety of tormulafions for therapeutic
25  administration. More particularly, the compounds of Formula I and Formula IT 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, slwries, ointments, solutions, suppositories, injections, inhalants and aerosols.
30 Assuch, administration of the compounds can be achieved in various ways, including oral,
buccal, rectal, parenteral, intraperitoneal, intradennal, transdermal, and/or intratracheal

administration. Moreover, the compound can be administered in a local rather than systemic
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fenofi brate, and bezafibrate); bile acid-binding resins (such as col esti pol
or cholestyramne); nicotinic acid; probucol; betacarotene; vitamn E, or
vitamn C. [0253] A further exanple of conbination therapy can be seen in
nmodul at i ngvARHEHEIW er osi s, wherein a conpound of For nBCHUSWP7/1B8%7Rul a |1 is
adm ni stered in 5conbination with one or nore of the foll ow ng active

agent s: i@ in 4YEpE drisiitslRed Gled@9BinulRion! ASHR;tIdBLhE AbBpABdRASRNMe; an
ant i hyperchol esterol emi ¢ agent, such as a chol esterol bi osynthesis

i nhi bi t gAmingstered inglipeyeirdxynet hyl gl utaryl (HVG) CoA reduct ase i nhi bitor
(also referred to as statins, such as |lovastatin, sinvastatin, pravastatin,
fl uvast 40228] dihd cahpcmndsdn‘z‘aﬂdnm)lLa land Flﬁﬁtﬂbmcsrylmﬁoaﬁmaﬁemmitbicbmmona squal ene

Gual end SRl Loh P BT SAMSEYFY COLES e A B s o
acyl sr anshesRSBr doieIont bRahddhihRiratichl 6t adaSniseleH @ﬂmedﬁtralﬂrs@mc&l ni cotinic
acid and the salts thereof and ni aci nam de; ol esterol absorption

i nhi bit @rtravgmlﬁ rouies) he peraraquefiptan bs agministered @ar%ﬁmégr radeardifi on exchange
resin, ﬁéjka%gﬁééﬁﬁédy{eﬁe%e%sa%g&%&tah@@He 126, g E&}ﬂdg% 4 PRkl grderi vati ves

of a cr oss extran receptor in es, Issuch as
cl of i br &bepulb&zah bbn@nm;stdﬁrﬂwnebmapmbiraﬁm gilrtachotheglor thpyt:a'nbmusBﬂsll( al so

known as lﬁ gl;tho(%lx\;ﬂée% he {LVEEO har gFe go%gma%naﬁ e%%tg% Ie salts thereof,

such as‘f NOWN c oﬂ)al amn); vi tanin

33 (al so_known as nj cotl nic aC| d and ni aci nam de); antj-oxi dant vitam ns,
such®as [QA2PhnSHitdsleogmuationg feyatss incthp Bfeé‘ﬂ"ém"émk?é‘t%ﬁo&%q(’é‘r lemipeteinyi ot ensin | |

ant agonmﬂm@@uﬁags&én%&smcﬁ@ﬁmwﬂgrtgmﬁ%ymssmlmaﬁﬁa pRPARL283] pha
agoni sts or partial agonists; PPAR delta al%onl sts or partial agonists; PPAR

gamma agiinhgs mcepofated hiersin kifsFresice.; MarpaverpRARDEF R sew PBARINGES for daigoni sts or

par 1 al GBARK, 3L afitlsc PRAR 8hhas. BAR A0, A4ANLSE SRy 2] agoni sts:

dual anme ag nists or partia I sts; pan” PPAR agoni sts
or par t refereageo ﬂ“hs pbamlacmhtlaal pbapediteins dggnbgﬂdtaremm canri:m rmmuﬁatcmrtsim h as

fibrj n or _ant agoni (i.e. . . r ot |nH [la fibrinogen
oy 8t eptBra i ofeef s AREHEkR bl e S B RRSREL B ensBisonas ot

For nul adissmmgogrsfﬂmlaﬁngIdrsgte-nhmm@dmﬁghﬁﬂgeeladlsifjnng:Qﬂ&p@ﬂhﬁr@nen/ttapbnngef e than
one additipnal active t, for exa a conbi nati on of a conpound of
For nul aEHOPBHhZHﬁS PHRFES algf\fmr}’f’]ﬁo"ﬁﬂg Wﬁéog%dreéﬂat??'é@ée rp?fﬁkwaranvial‘(y&nggre

at or vasiptd Way filnigst atin, lovastatin, pravastatin, and sinvastatin) and
aspirin, or a conpound of Formula I or Formula Il With an HVG CoA reduct ase

| i D1t 9523810 FBr Ried 0, B Bipolifie 2 b WELLILER MG Yrop 5&10%%})58%5 Lafgingrount of a

conpoun For mu era Wica ‘i ve anpunt
of @fe ousperslieg actrivselyageinns insel agutcad of nanytdoes :garlvmp searesivegatabde @f an

o0t g Bkl ARER et 2R SRR BBt e
i nhi bi t efopylen¢ glex@guldef dedfted, with conventional additives such as solubilizers, isotonic
agents, suspending agents, emulsifying agents, stabilizers and preservatives. Preferably, the
compounds of the present invention can be formulated in aqueous solutions, preferably in
25  physiologically compatible buffers such as Hanks’s solution, Ringer’s solution, or
physiological saline buffer. For transmucosal administration, penetrants appropriate to the
barrier to be permeated are used in the formulation. Such penetrants are generally known in

the art.

[0231] For oral administration, the compounds of Formula | or Formula 11 can be
30 formulated readily by combining with pharmaceutically acceptable carriers that are well
known in the art. Such carriers enable the compounds to be formulated as tablets, pills,

dragees, capsules, emulsions, lipophilic and hydrophilic suspensions, liquids, gels, syrups,
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HMG- CoA reductase inhibitor; an HMG CoA synthase inhibitor; a squal ene
epoxi dase inhibitor, or a squal ene synthetase inhibitor (also known as
squal ene synthase inhibitor); an acyl-coenzynme A chol esterol

acyl t rans{yey asgosski bi tor; probucol; nicotinic acid amCTiRMEARIITE 5t her eof ;
CETP inhibitors such as torcetrapib; a chol esterol absorption inhibitor
such. as skl o RPAR 1 PRATASRRIRES Ry BRAL L, AORAICS! PhariZAfiga! ta
agoni sts or partial agonists, dual PPAR al pha, PPAR delta agonists or

parti al pegentigissor aalalse PRAR cbitayed, byPEARE deawompagodsi vethsa wotid pagipiestl agoni st s;

dual PPAR.del,t a,. PPAR aqoni st.,s_or partial .agonists; n PRAR agoni sts
or - par ¢ CATRYb Arindae T SDMERPIES B GrerulRab MBS kendie RRTAEFTS, J%a br o
aci d 10seiebrsdukiafiesaifidedired xo hangeatles ondraged dokesr SaRM OdxcipiuhsCAE, jin
clofibrate, fenofibrate, and genfi tfrozi | ; vitam n B6 and_ the

phar rrac EERIPEAY fifjers S apaes Eafudersdaseoticross. inganip grsoroipl sAtHesexi dant

vi tam N BflariblsQaMESs; foRBx AR, MLRSARCH, Whedl ASAN & starfi) pBAY Rfr&)Sin.
converting enzyme inhibitor; a platel et aggregation i nﬁl bitor; a fibrinogen
r ecept ogelain. ayoriragecanths micthyheellpless hidraxipreny | m@hg-cgtvleste sagiivm r ecept or

agoni st §; i I u I A51 nhi bitor her

i nsul i négrg(?: e e@g@&ﬂé@%%ﬁ#%ﬁf&%&ﬁa & E@@éﬁ‘?"zggﬁ%@?gﬁ éé[%'ftlszcaf)l(r%teepar ation
of a phaddeceub achb coesited polyrinysfirwliddrer aganer alpinieaddsica sabiekkréafeat ment s.
[0236] An addicgi onfll. gxarrpl e of conbination therapy can be seen in

moddf at FHY FEtUYBRIEPAS ndr one (or treating metabolic syndrome and its

rel ated synptons, conplications and di sorders%, wherei n the conpounds of

For nul al0233F Persseirercy e prryidsd vathfsuisable cplingss &ar {his pugmse apsiealattdbn wit h,

for exa ' : LSE [l [;ng or treating
di abet eg@ag Oélgtltb?@, %/e\ég?(ﬁiggﬁégzcrﬁgg&%‘?ﬁ%%@%ﬁé@%é&%f&gﬁékgwﬁﬂei r respective
r el at edpgyeisioonsarboprhgel, pelvéthylsnegivrodliag dpietesium] dd@6d], lacquea sélutisnser

enbodi . o} n e £ on can_ he administered in
conbi natto By FARREoF shie AR ke DHRBbEG SPIARE-RTA NS RS, her

pr odf ugtabfetdhaldofgenaatidfrafor Wentiftcafi@r alab yhamdidrize different combinations of active
(-)-(4-chl orophenyl)-(3-trifluoronethyl phenoxy)-acetic acid 2-

acet yl aﬁ’?%?f’é’flﬁg?s%'st er (metaglidasen). Methods of Diagnosis and/or |naging
[ 0257] Conpounds of the present invention are also useful in nmethods of

di agnosi®3ahdPeampsralira grerraionsdhat éan bowset oy chidg pusht-yapsules mags) uat e an

agent ' Sop%e@ﬂinsssrmvats!sgﬂ, dehiob BipsuiB0mBRIY (SHGR o2 FRARCEL CuhGSQNRAGE | MBI Ng
("MRI "), Ppositron em ssion tonography (*“PET"), anhd singie photon enission
conput edr tooritedr Bphguski-iSPESTIEY canEanthinghe adigs ngradicntsds adnaintude wib fillethe

di stgi butiaqn d _wi.t ki i.f t ont ai, ns an
at b VAt kR bes SRR s SR8 b T BP TR ba B s E ST RAME G
roper t meb opthdrhll ¢l aetabiltzers p&r @ dscthaaigtiveicor hdacmh bBREGTlvekbtrect t he
grri Esi on o?pp rtyidcl s.f rs.pm t @1;?}:; qf r;adi nﬁtEJcI ?.i . &0?5@2 Most
t her apeEHSP%“dﬁﬁé%ﬁ“&abi? Hawdy sughas at%”%lé’ et é&?fag. 0 AR P8IYEBAF ques wi t hout
modi fi calybsl®. In HaSion fs@dbil ek dah bé £1d8ECAR FeHnhldiiond RE BFPAEhRrabnaRHNIGPr i at e

positron-emtting. o .
be in dosages Suitable for such administration.

25 [0234] For buccal administration, the compositions can take the form of tablets or lozenges

formulated in conventional manner.

{0235] For administration by inhalation, the compounds for use according to the present
invention are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,

30  dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide
or other suitable gas, or from propellant-free, dry-powder inhalers. In the case of a

pressurized aerosol the dosage unit can be determined by providing a valve to deliver a
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5radi onuclide. There are relatively few positron-emtting isotopes that are
suitable for labeling a therapeutic agent. The carbon isotope, "C, has been
used for PET, but has a short half-life of 20.5 minutes. Accordingly, the
faciliti esVParB48Rthesi s and use are typically near toPSTAFEREEEEE where
the precursor "C starting material is generated. O her isotopes have even
short er rhatkd hinves. Cigblcbasd artiidgds-dfj & €, gdatib@onisairt @sinhalet ok HBuffagoran even
shorter haL]f-Iife of 2 10m nutes. The em ssions of both ar‘gqugre energeti c,

however ,C2F Ra fPrinyigted captaping adipsy dp*all ik wanquubandgahitebls pe FE W h t hese

I sot opess(SeRe otk .cal Positron Em ssion Tonography, Msby Year Book,
1992, KF Hubner, et al., Chapter 2). Another useful isotope, 18F, has a

hal f-1if m_nut This_al Gl .t f.or. J rporation
into a rlg%ﬁ%il ;”%‘el"%lap urngggarn, br}ffgrrmuﬂ!ﬁtfgm %gi{e{'%% gdrri:]];l n%‘é&?cﬂi’ﬁf@foga%‘g on into a
humars orbyaniugadjecishjoe cdntinddikShfubiad eF @ohuaooionihiectiy/ @ntbe @resergedinivnitst udi es
of ¢l uc%e nEt abolismand | ocali F%ti on of (gl ucgse [&%hake associated wth
brai n acdCrEEY™: E§r NIRRT 1N BEIN00Fq IBRHGTp Y 1A AY 2GR BISSHEH SN &% r ecept or

anal 0gs Hay6siddiEQaPBRE suth §knishs FRPRIsHGs AORATHIE cHRGERHE O oifl) Sitaghdddt i on.

[ 0259] SPECT i magi ng enpl oys isotope tracers that emt high energy photons
(y- eni t tvehisles, anp gan conipen rmyaef agenissutiotssysnesdige sibBizingtaa®y/ of dsPETE  but
SPECT pr.gyjigles | ower three- 20di mensional resolution. Neverthel ess, SPECT
IS W delg used to obtain clinically significant information about anal og

bi ndi,ng, al.j zation. cl.earance rates. A useful. isotope for, SPECT
gy 5 5 P R S SRR A ot leET par i o R s SERRE™ abel e
W th 1237 tHeabtiaccostpomnidn ultet-solatle Bl COMitnkis sdspensidnef meatthact uri ng
site, or the isotope itself can be transported for on-site synthesis.

Ei ght y- fPPEOHEE Eahie RIFPAHIASERITOBHUEE Qilpiny cSupbispasians sEHISEREGORMNG ons, whi ch

are readhl¥ntBARUI R ifYudeREtToilsRatH 4EBRKRIHIOR: SHhE@MaltY adill <H&S sulll fer
hal ogen i sot opes can serve for PET or SPECT i magi ng, or for conventional

tracer leHbbplesigor Tighseridescirdipeson®s. Agw@us injerBen gHFperg®RE cascoRdi ng usabl e
hal fi<l i 1:SS1 r.ac LSt : r.a: i.gal means
oxi 27 ¢ TR0 G ARAEE LA ST R shiRpubl RENS LRl kMo BIRAC,

Ther ef orcellulodeescphitnd. e dexdedn. Gptipim)lyi the egpemionaen alsd tingsn efitableystahdizegenat ed

30honol og_of . the.descrjbed c. nds are nqw avai.l abl e for. use, by, those
ki1 1 oo 3 AR RS b S TR @ rtolp e R i B Renbial b0 o

t he contceidentited dutphesaématiebBntHeant veriegadies cat Be prpowideedrh éor di agnosi ng a
di sease or condition sebl ect eq from Type | diabetes and Tg/pe Il diabetes,
the met KBRHERIRE MLy aryitable vehigle, £ grisieril RYTP8SY- f%“?teétpﬁj?%f:? %having, or at risk
for, such a disease or condition an inagi ng 5anmount of a conpound of the

i nveft i ¢PE38hhdheicompeiade epmppdiorhg foanulaiest 9 prca (crpposifinas seph a8 AePpofiries magi ng

t he subj . 1 he : : Vol ic beta

col 1 5 o Fegrfin SRR £ 2ol By Iy i SIS i BERER BBy ot

bet a celchbowrxdsghodyetteirio ghicnle oc efhbsglycerides, all of which melt at body temperature,

yet are solidified at room temperature.

[0239] In addition to the formulations described previously, the compounds can also be

25  formulated as a depot preparation. Such long acting formulations can be administered by
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection.
Thus, for example, the compounds can be formulated with suitable polymeric or hydrophobic
materials (for example as an emulsion in an acceptable ail) or ion exchange resins, or as

sparingly soluble derivatives, for example, as a sparingly soluble salt.

30 [0240] Altemnatively, other delivery systeins for hydrophobic pharmaceutical compounds
can be employed. Liposomes and emulsions are well known examples of delivery vehicles or

carriers for hydrophobic drugs. In a presently preferred embodunent, long-circulating, i.e.,
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[0261] Preferably, the conpound is |abeled with 11C or 14C. In other
preferred enbodi nents, the inmaging is conducted via PET or SPECT. 10Kits
[0262] In addition, the present invention provides for kits with unit doses
of the corpe -?fﬁss?:fs Formula | or Formula Il , either ipcﬂggi{m.%sgg-,gj ectabl e
doses. In addition to the containers containing the unit doses wll be an

i nformational. package .insert descri,bing the use and attendant .benefits of

e r ugl R ipRRET G B TR e S Bl AR g o s B bRl Spa°0

15at her as.ctlSePashtNATID1BEERODhd @ryacis offthe padieittdfivehhed danra@specti ve rel at ed
synptons, caonplication nd disorders. Preferred conpounds and unit doses

are thoddmiugeiesd Béaorﬁ@fl@f? f?leéﬁeole;é@m[a@; Felipgy dEHeesSHARSSIeSE RETb§Pefhods and

kits praykdedeReye,348Mm000f o frddol 3 b1k §dve3 804 134; Lha yogerst and that preferred
conpounds for use in each are those compounds that are noted as 20preferred
above. | further oreferred conpeu for. t itions, nethods and
Ki ts%ar SBH%&)S edjegglr?lﬁ)é%aﬁlbcssopvregt\%isacg]cﬁi% Hngﬁgsur@ﬁl-dlei?ﬁ?l\fqlggg)o Oacr%Blbgs bel ow.
EXAMPL ESnipiqyed, aiteoighlusGaistat oz chQ26 4lcatceneical. MNeditioasdly, tAk boropanad daans

i nvol ving .mpi sture and/ or oxygen sensitive 25materials were conducted under
an at rmé)% HEREresFusey SHF‘?H“S‘S‘é%egaF%SYﬁP@J 6'1‘9'1“@&15%1“8%'?18 maisteesatsofitt ed

ot herw droFﬂJb@é '@yrﬁeﬁé@&ﬁa@tﬁtgmﬁm&aﬁéuqsrhgéamwu@lq}p)es SvsabthiRld-R1edir ces and
used without further purification. 102651 Fl ash chromat ography was

per f or miRptasilsEhavabeeaiesigblishedangeare giell kpouon pohospeskilled srbopdi Rgstaleedthe
protgcol ¢iofse %‘ﬂshlles ciﬁaaé]yen HgoMﬁefr%héﬂi'calg’aglre hen th(e%gl%?gunﬁg’for%%g@) . Thin
t was per p

30l ayer chro ogr aphy ormed using precoate ates purchased from
E. Mer chofsiupitcaver ged d66. PF254, 0.25 mm) and spots were visualized with
ultraviolet light followed by an appropriate staining reagent. [0266]

Nucl ear [gmgnetThe phasReancs compbdRions aR6 cid @mieisesuitblelkoledorqial ghav@r i an

| nova- 400 resonance spectroneter. 1H NVR chem cal shifts are. given in parts

per mi | ICPBITS(BF*ABIGRIF| EXMEET S et iy PRI RARINCC PRETS NRISITRGATRE or the
resi dualca Q& ongle9iurh GhbsbBHS, vAriddh sugars, starches, cellulose derivatives, gelatin,

15  and polymers such as polyethylene glycols.

{0243] Pharmaceutical compositions suitable for use in the present invention include
compositions wherein the active ingredients are contained in a therapeutically effective
amount. The amount of composition administered will, of course, be dependent on the
subject being treated, on the subject’s weight, the severity of the affliction, the manner of
20  administration and the judgment of the prescribing physician. Determination of an effective
amount is well within the capability of those skilled in the art, especially in light of the

detailed disclosure provided herein.

[0244] For any compound used in the method of the present invention, a therapeutically
effective dose can be estimated initially from cell culture assays, animal models, or

25 microdosing of human subjects.

[0245] Moreover, toxicity and therapeutic efficacy of the compounds described herein can
be determined by standard phanmaceutical procedures in cell cultures or experimental
animals, e.g., by detenmining the LDsy, (the dose lethal to 50% of the population) and the
EDys (the dose therapeutically effective in 50% of the population). The dose ratio between
30  toxic and therapeutic effect is the therapeutic index and can be expressed as the ratio between
LDsp and EDsp. Compounds that exhibit high therapeutic indices are preferred. The data

obtained from these cell culiure assays and animal studies can be used in formulating a
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DMSO = 8 2.50) as internal standard. 1H NMR information is tabulated in the
follow ng format, nunber of protons, multiplicity (s, singlet; d, doublet;
t, triplet; g, quartet; m multiplet), coupling contant(s) (.1) in Hertz,

and, in sel@sefogdsses,sSes, position assignment. The prefi ¥cpRBbSoseegasi onal |y
applied in cases where the true signal multiplicity was unresolved 10and hr

i ndi cat br. I f Intermedi ate
s o ReB TR S o R 8 e TRBREDEE or SLERALBNENE [ TP Tty
ester [;ﬁ&&i})ly‘mthm soinpd o fuircolhtive ¢dncatatibethat inchidp elid KD pevith-Ietd draxyl i ¢ acid

tert-but est 4.9 15 20 Mol ) in ace one s add

1, 3- di cﬁ¥ﬁ?1 @F&ﬁléﬂg%ﬂ%‘gﬁy WHBIN IS Fanee fERs “%%P%'g g!’:‘%g‘i\cﬁﬂ}i)e‘“&ﬁ’ae%coe (L68
g, 20 il the rdite oNMbdttikRaRASitiNERL eithe CRAR forfefatibX reMEbMdatistr2RAlAd and
filtered through celite. The sol vent was rennved in vacuo and the residue

was Pedidgsgr vetbaghopeniydhe indiviyahphysicipnén view of thepgtiapgs genddirrndSeanas hed
successiyve 'Pxn@/rﬂ%% 9%, NatSRR, Ph%%wog} ?&zb?s'mha%ggﬁ% ide After drying

(thSCﬂ) “the 20s6l vent was renovedto a eS|red product 1H NWR

E (Z:EH)Clﬁ,; [Oglﬁggz[?nﬁ 'grnowjt o)f icts.fﬁ%%]? unrq.)ﬂ?z}t farﬁl;?ezc(oo meg)m l-%q,c:é%-ée% gia]{ HI t(gf 2.87

| nt er meghratfu€e 25ingle dosage form will vary dependmg upon the disease treated, the mammalian

2-[4- (4-Chl oronet hyl -thi azol - i peri din-1-y1]-5- ethylpyr|n1d|ne

25[ 0268PIs et el RarEcular Rroge of @é@ﬂ@gam aveiiets berarghide. tablkisinedi at e
é) ahgvg éiose\é\@n%f?é)&(ng%%%&ﬂﬁgé ﬂ#é%QQK@Q%@Q é4h, M%ﬁﬁﬁﬁwréﬁyﬁ%gﬁ% 22 ?2ﬁ5 gr)ZH
2.52 (2 Iblet“@)m 02 r@g t(oznbputriﬁoo mgeﬁ tt(ezqcitwei W)mpomndl 7A pr;ﬂ:rredymlt pp@pab@twmm of
I'Olnltog Imdaﬁ rﬁé@ aboutT 0 nigh AR RANERHES BRY bosR RANASETR Y R HBLea%% g Zuet] -

unit doses can be administered more than once a day, for example 2, 3, 4, 5 or 6 tirnes a day,

but preferably 1 or 2 times per day, so that the total dosage for a 70 kg adult is in the range of
15  0.001 to about 15 mg per kg weight of subject per administration. A preferred dosage is 0.01
to about 1.5 mg per kg weight of subject per administration, and such therapy can extend for
a number of weeks or months, and in some cases, years. It will be understood, however, that
the specific dose level for any particular patient will depend on a variety of factors including
the activity of the specific compound employed; the age, body weight, general health, sex and
20  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.

[0247] A typical dosage can be one 1 mg to about 20 mg tablet taken once a day, or,

multiple times per day, or one time-release capsule or tablet taken once a day and containing
25  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.

[0248] 1t can be necessary to use dosages outside these ranges in some cases as will be
apparent to those skilled in the art. Further, 1t 1s noted that the clinician or treating physician
30  will know how and when to interrupt, adjust, or terminate therapy in conjunction with

individual patient response.
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[02701 A sol ution of
414- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl | - pi peri di ne- 1-
carboxylic acid tert-butyl ester (615 ng, 1.36 nmol) in nethanol (10 ni)

was treat egohikissdis ML of 4N HCL in di oxane. The resul pbfgsugtské@n wWas
stirred at roomtenperature for 30 mnutes. Then all the solvents were

renmoved 43, y,?a%g?lg ford the desired product as a HCl 10salt. Preparation
of Interne |ate 444- (4 Tetrazol -1-yl - phenoxymat hyl ) -thi azol - 2-yl k

pi peri di [0271 t erpedi ate in a,manner .anaol gous to

o o red DA% SXabisgab E RERRRP D e Prect e P B0y rBBRE e vy 7. 63
(1H, s) ,used id8omBinatidh witlbo th& thethpeudd agedtsQd biisdhboi a dedir@dteffedt, Sdldctiod . 92 ( 2H,
m, 1.54 (2H, . Preparation of Internediate 5

444- (2- of a@%m pEshs Alb S0 I RARAT B%H%szw'étdﬁwdtt%g%iﬂaﬂ@m% HEPEVIE ne
20103723 IepﬁleWIﬁﬁiRé Y@§8)W19Ba§£¢1aﬂﬂerﬁs PRIES (APA19894S 1501781 Hmedi at e

3 above. ' Préparatio I nt'er medi a
414- ( 2- Erliomae &, eted.r{edso) Dibbytles @etmm)@/?%ﬂ Nyl p-Nchdazehudbenyod stoidisehavdi ne NN

e o ottt 5 A EEE Bt Bt TR RR Rl By (B0 S MBSO 1O
414- ( 3- a0 Edobrindll Mamd) (1959) 134 pheh okl Klingdoi Faagpketde Dikiepds Sardydi ne
Group: UKPDS 28, Diabetes Care (1998) 21:87-92; Bardin CW (ed.), Current Therapy in
10 Endocrinology and Metabolism, 6th Edition (Mosby-Year Book, Inc., St. Louis, MO 1997);
Chiasson J, et al., Ann. Intern. Med. (1954) 121:928-935; Coniff R, et al., Clin. Ther. (1997)
19:16-26; Coniff R, et al., Am. J. Med. (1995) 98:443-451; and Iwamoto Y, et al., Diabet.
Med. (1996) 13 365-370; Kwiterovich P, Am. J. Cardiol (1998) 82(12A):3U-17U), These
studies indicate that diabetes modulation can be further improved by the addition of a second
15  agent to the therapeutic regimen. Combination therapy includes administration of a single
pharmaceutical dosage formulation that contains a compound having the general structure of
Formula I or Formula II and one or more additional active agents, as well as administration of
a compound of Formula [ or Formula II and each active agent in its own separate
pharmaceutical dosage forimulation. For example, a compound of Formula I or Formula [T
20  and a DPP-IV inhibitor can be administered to the human subject together in a single oral
dosage composition, such as a tablet or capsule, or each agent can be administered in separate
oral dosage formulations. Where separate dosage formulations are used, a compound of
Formula I or Foninula II and one or more additional active agents can be administered at
essentially the same time (i.e., concurrently), or at separately staggered times (i.e.,

25  sequentially). Combination therapy is understood to include all these regimens.

[0250] An example of combination therapy can be seen in modulating (preventing the onset
of the symptoms or complications associated with) diabetes (or treating, preventing or
reducing the risk of developing, diabetes and its related symptoms, complications, and
disorders), wherein the compounds of Formula I or Formula 11 can be effectively used in

30  combination with, for example, biguanides (such as mettormin); thiazolidinediones (such as
ciglitazone, pioglitazone, troglitazone, and rosiglitazone); dipeptidyl-peptidase-4 (*DPP-IV")
inhibitors (such as vildagliptin and sitagliptin); glucagonlike peptide-1 (“GLP-17) receptor

agonists (such as exanatide) {or GLP-1 mimetics); PPAR pamma agonists or partial agonists;
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[0274] Internediate 7 was prepared in a manner anal ogous to Internediate 3
above. Preparation of Internediate 8:

444-(2,6-Difluoro-4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol 102-yl | - pi peri di ne
Nr-1V [0S hookdsefsnedi ate 8 was prepared in a manner AEBUOHOURBSI70

I nternedi ate 3 above. Preparation of Internediate 9:

444- (4- RErsp AR a1 Wgs PBRRYIN ta@fﬁéts%mﬁé}ﬁéﬂ 3111MéLJcmallqul%K bianEp ga1n£n9276]

| nt er nedi at e prepared in a nman Ral ogous to [ntefnmediate 3 above.
Pr epar atag@nsts)f)r pamm@aggnhtsamen BPAR agonists or partlal agonists; dehydroeplandrosterone

(2- Pi per,j.di hi? %ﬁgl é eLr % Jie NA'N, N
‘e 157 GROBEet G bRER on e YRRt shbifar . PRRA SRR ERET
| nt er medinHoginBibabeve glebYi@Ramiyi e (gichla@h@&msnﬁrgﬁtoll hid voglibose);
4-[4-(2-Methyl -4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2- ylj-piperidine
5 sulfonylureas (such as chlorpropamide, tolbutamide, acetohexamide, tolazamide, glyburide,
gliclazide, glynase, glimepiride, and glipizide); pramlintide (a synthetic analog of the human
hormone amylin); other insulin secretogogues (such as repaglinide, gliquidone, and
nateglinide); insulin (or insulin mimetics); glucagon receptor antagonists; gastric inhibitory

peptide (“GIP”); or GIP mimetics; as well as the active agents discussed below for treating

10  obesity, hyperlipidemia, atherosclerosis and/or metabolic syndrome.

[0251] Another exarnple of combination therapy can be seen in treating obesity or obesity-
related disorders, wherein the cornpounds of Formula I or Formula II can be effectively used
in combination with, for example, phenylpropanolamine, phenteramine; diethylpropion;
mazindol; fenfluramine; dexfenfluramine; phentiramine, -3 adrenoceptor agonist agents;

15  sibutramine; gastrointestinal lipase inhibitors (such as orlistat); and leptins. Other agents
used in treating obesity or obesity-related disorders wherein the compounds of Formula I or
Formula II can be effectively used in combination with, for example, cannabinoid-1 (“CB-1%)
receptor antagonists (such as rimonabant); PP AR delta agonists or partial agonists; dual
PPAR alpha, PPAR delta agonists or partial agonists; dual PPAR delta, PPAR gamma

20  agonists or partial agonists; pan PPAR agonists or partial agonists; neuropeptide Y;
enterostatin; cholecytokinin; bornbesin; amylin; histamine Hi receptors; dopamine D,
receptors; melanocyte stimulating hormone; corticotrophin releasing factor; galanin; and

garmma amino butyric acid (GABA).

[0252] Still another example of combination therapy can be seen in modulating

25  hyperlipidemia (treating hyperlipidemia and its related complications), wherein the
compounds of Formula I or Formula II can be effectively used in combination with, for
example, statins (such as atorvastatin, fluvastatin, lovastatin, pravastatin, and simvastatin),
CETP inhibitors {such as torcetrapib); a cholesterol absorption inhibitor (such as ezetimibe);
PPAR alpha agonists or partial agonists; PPAR delta agonists or partial agonists; dual PPAR

30  alpha, PPAR delta agonists or partial agonists; dual PPAR alpha, PPAR gamma agonists or
partial agonists; dual PPAR delta, PPAR gamma agonists or partial agonists; pan PPAR

agonists or partial agonists; fenofibric acid derivatives (such as gemfibrozil, clofibrate,
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[0278] Internediate 11 was prepared in a manner anal ogous to Internediate 3
above. Preparation of Internediate 12:

444-(2-1sopropyl-5-net hyl-4-tetrazol -1-yl -

10phenoxy red hakhsibiy azol - 2-yl kpi peridine \c) NF N C [ pe¥8k0bésgspedi ate 12
was prepared in a manner analogous to Internedi ate 3 above. Preparation of

lylnLSr gg(r%ll %ﬁxg?‘elgncﬂtﬁiafﬁ?zlatcgggﬁicu? R %}n%é'tasms (sucﬁés Qongsrﬁo%)(]gogg:% gés glal%pnle ﬁlnerz-

anal ogousotigic kil giroRdbRbeaSratbey eitandnh @ ar dtandn Cof | nt er nedi ate 14:
4- (4- Chl or onet hyl - oxazol - 2-y1) - pi pericline-1-carboxylic acid tert-butyl

ester s3] O%Sisd}thé emirﬁfyl@ b cMbination therapy can be seen in modulating
4- (4- Hydr oxynet hyl - wxazol - 2-y1) - pi peri dine-1-carboxylic acid tertbutyl

ester (8herosgsrogs, smemh):ommbmépﬁlé@m@a tdi&omele Btk etmiofstered in
4 B AR SRR OL St roPl PR ol AR BRI BERL Dt Y

ester zed accor oh No.
2006/ 0 135&6& HAXiL)—xalsT@GdelﬁtBQIQamigypeﬂclﬁﬁasﬂémérmc apeht tsuetedshydhakesta@l (1nl, 752 ng,

7.44 di.ch] .oronet h i d at., room erature for 5
Four s ok g o e LNEL P St B 0.

sat ur at edeMNIHEB statd3dsuRh h@l@vaﬁtifneglmdﬁs\ldtﬂﬂg r(am&&@ﬁuvaitm gl vent was renoved
to afford the desired product. 111 NMR ( 13): 87.53 (s 1H), 4.40 (s,

2H) 4 aBrERatiDHgn HYGGoAmyntBese, mmblgvs g janalpnelgpoxigasp4nhibitar; orzgpvalanes 1 (s,
a4 SORIELL P or LRl i o ke ymtispe i) amacylcoguayme A

cholesterol acy]transferasc {(ACAT) inhibitor, such as melinamide; probucol; nicotinic acid
and the salts thereof and niacinamide; a cholesterol absorption inhibitor, such as B-sitosterol;
a bile acid sequestrant anion exchange resin, such as cholestyramine, colestipol or
dialkylaminoalkyl derivatives of a cross-linked dextran; an LDL receptor inducer; fibrates,

15  such as clofibrate, bezafibrate, fenofibrate, and gemfibrizol; vitamin By (also known as
pyridoxine) and the pharmaceutically acceptable salts thereof, such as the HCI salt; vitamin
B, (also known as cyanocobalamin); vitamin B (also known as nicotinic acid and
niacinamide); anti-oxidant vitamins, such as vitamin C and E and beta carotene; a beta-
blocker; an angiotensin IT antagonist; an angiotensin converting eniyme inhibitor; PPAR

20  alpha agonists or partial agonists; PPAR delta agonists or partial agonists; PPAR gamma
agonists or partial agonists; dual PPAR alpha, PPAR delta agonists or partial agonists; dual
PPAR alpha, PPAR gamma agonists or partial agonists; dual PPAR delta, PPAR gamma
agonists or partial agonists; pan PPAR agonists or partial agonists; and a platelet aggregation
inhibitor, such as fibrinogen receptor antagonists (ie., glycoprotein IIb/IIla fibrinogen

25  receptor antagonists) and aspirin. As noted above, the compounds of Formula I or Formula 11
can be administered in combination with more than one additional active agent, for example,
a combination of a compound of Formula I or Formula II with an HMG-CoA reductase
inhibitor (e.g., atorvastatin, fluvastatin, lovastatin, pravastatin, and simvastatin) and aspirin,
or a compound of Formula I or Formula II with an HMG-CoA reductase inhibitor and a B

30  blocker.

[0254] Additionally, an effective amount of a compound of Formula I or Formula Il and a
therapeutically effective amount of one or more active agents selected from the group

consisting of: an antihyperlipidemic agent; a plasma HDL-raising agent; an
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0" 0\ [0282] Internmediate 15 was prepared in a manner anal ogous to

I nternmedi ate 3 above. 15Preparation of Internedi ate 16:

4-[ 4- (2-Fluoro-4-tetrazol - 1-yl - phenoxynet hyl ) - oxazol - 2- yl ] - pi peridi ne

[ 0283] | ntyeh ppdgsbss 16 was prepared in a manner anal ogpggus@odaatesnedi ate 3
above. Preparation of Internediate 17:

Sobs ol MR S MBS el Y0
pr epar e HMO-GoArendneascamtabiogoans IVMG-Con eyt athebiBr;alsquaencRpepdasat i on of
e R T SV S O AR
anal 0gouysylic@edAiRrAE R dleto] Ay erase inhibitor; probucol; nicotinic acid and the salts
5  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,
dual PPAR alpha, PPAR delta agonists or partial agonists; dual PPAR alpha, PPAR gamma
agonists or partial agonists; dual PPAR delta, PPAR gamma agonists or partial agonists; pan
PPAR agonists or partial agonists;niacinamide; a cholesterol absorption inhibitor; a bile acid
10 sequestrant anion exchange resin; a LDL receptor inducer; clofibrate, fenofibrate, and
gemfibrozil; vitamin B¢ and the pharmaceutically acceptable salts thereof; vitamin B)5; an
anti-oxidant vitamin; a B-blocker; an angiotensin II antagonist; an angiotensin converting
enzyme inhibitor; a platelet aggregation inhibitor; a fibrinogen receptor antagonist; aspirin;
phentiramines, -3 adrenergic receptor agonists; sulfonylureas, biguanides, a-glucosidase
15 inhibitors, other insulin secretogogues, and insulin can be used together for the preparation of

a pharmaceutical composition usefu] for the above-described treatments.

[0255] An additional example of combination therapy can be seen in modulating metabolic
syndrome (or treating metabolic syndrome and its related symptoms, complications and
disorders), wherein the compounds of Formula [ or Formula I can be effectively used in

20  combination with, for example, the active agents discussed above for modulating or treating
diabetes, obesity, hyperlipidemia, atherosclerosis, and/or their respective related symptoms,

complications and disorders.

[0256] In a further embodiment, a compound of the present invention can be administered
in combination with halofenic acid, an ester of halofenic acid, or another prodrug of halofenic
25  acid, preferably with (-)-(4-chlorophenyl)-(3-trifluoromethylphenoxy)-acetic acid 2-

acetylaminoethyl ester (metaglidasen).
Methods of Diagnosis and/or Imaging

[0257] Compounds of the present invention are also useful in methods of diagnosis and/or
imaging. Many direct methods are available to evaluate an agent’s biodistribution in the

30 body such as magnetic resonance imaging (“MRI™}, positron emission tomography (“PET™),
and single photon emission computed tomography (“SPECT™). Each of these methods can

detect the distribution of 2 compound within the body 1f that compound contains an atom
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Preparation of Internediate 19: 4-[4-(2,
6- Di f | uor o- 4- net hanesul f onyl - phenoxynet hyl ) - thi azol -2-yl]-piperidine
10102861 Internediate 19 was prepared in a manner anal ogous to I nternedi ate

3 above. Ry@pagasen of I nternediate 20: PCT/US2007/088978
4-[4-(2-Pi peridin-4-yl-thiazol -4-yl met hoxy) - phenyl ] - norpholine HNI [0287]

| nt er med g ﬁle%gqr%\ar (OIERAL 5y g%gé@isa VIR ELcARADIRMR: Auiel; PER MR YpRES 3 above.

15Pr eparati on
4-[ 4- ( 2- d%tqnenhbdmmsxéﬂyfpetrhdeszf@cbmmwecaftdfmadyonuplhenyl] - norpholine WO
2008/ 083238PCT/ US2007/ 088978 HN [0288] Internediate 21 was prepared in a

manner 3{0@58?9%§sttt}¥érdp@ﬁtﬁ:r APRAt: BleSi0BatAPRVR -deRERPBY bR queilhahoRdi ate 22:
4- (4-Cnhloromnet hyl -t hiazol -2-y1)-3-net hyl - pi peridi ne-1- carboxylic acid

t er t - butrppdibeatien. Thus, fopPEG]it 1p RecsssEBUP dcOrPRIEIGRIsAPPFPPAICAES TAN-aMitaRG er

> vechy P g CORREL Syt gy ?H%ﬁé‘f}é?{ﬁrﬁ% Sl S o5 R Ak riling

10[ 0290]a therbpsune dgat. eTHZe&avlms igptapeal @chak heem uvethfve PESalt bgushottdalfifer nedi at e

3 above. "of 20.5 minutes. Accordingly, the facilities for synthesis and use are typically near to a

cyclotron where the precursor ''C starting material is generated. Other isotopes have even

shorter half-lives. "N has a half-life of 10 minutes and '°O has an even shorter half-life of 2

10  minutes. The emissions of both are more energetic, however, than those of "'C and PET
studies have been carried out with these isotopes (see, Clinical Positron Emission
Tomography, Mosby Year Book, 1992, KF Hubner, et al., Chapter 2). Another useful
isotope, E has a half-life of 110 minutes. This allows sufficient time for incorporation into
a radiolabeled tracer, for purification and for administration into a human or animal subject.

15 '“F labeled compounds have been used in studies of glucose metabolism and localization of

glucose uptake associated with brain activity. For example, "*F-L-fluorodopa and other

doparnine receptor analogs have also been used in mapping dopamine receptor distribution.

[0259] SPECT imaging employs isotope tracers that emit high energy photons (y-emitters).
The range of useful isotopes is greater than for PET, but SPECT provides lower three-

20  dimensional resolution. Nevertheless, SPECT is widely used to obtain clinically significant
information about analog binding, localization and clearance rates. A useful isotope for
SPECT imaging is 'ZI, a y-emitter with a 13.3 hour half life. Compounds labeled with '*]
can be shipped up to about 1000 miles from the manufacturing site, or the isotope itself can
be transported for on-site synthesis. Eighty-five percent of the isotope’s emissions are 159

25  KeV photons, which are readily measured by SPECT instrumentation currently in use. Other
halogen isotopes can serve for PET or SPECT imaging, or for conventional tracer labeling.
These include "*Br, ®Br, 7'Br and **Br as having usable half-lives and emission
characteristics. In general, the chemical means exist to substitute any halogen moiety for the
described 1sotopes. Therefore, the biochemical or physiological activities of any halogenated

30 homolog of the described compounds are now available for use by those skilled in the art,

including stable isotope halogen homologs.
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Preparation of Internediate 24:

444- (2- Fl uoro-4-tetrazol - 1-yl - phenoxynet hyl) -t hi azol -2- yfl -3

- et hyl - pi peri di ne Ak'ht N 1\1=1 [02911 Internediate 24 was prepared in
a manner ayab@gossssst o | nternedi ate 3 above. 15Prepar at pOnughoddges nedi at e
25: 444- (4- Met hanesul f onyl - benzyl oxynet hyl yt hi az01- 2-y1] - pi peridine

[ 8292] Lﬁxzfe@r rrmhatc@m@pé oV pREER A RA N nRHTBHAE hrARRH ¢a M nband At er medi ate 3
apove

4-[ 4- (4dweatsnan@sndlhfoaﬁ§lpct%%¢miymi¢19be‘}eStanii arpt U diappirypittisanstiiedhe- 1- car boxylic
acid te m§€ 2% ester [0293] A m xture of

4- (4- Ch yl -t hi azol - 2-y1) - piperidine 1 carboxylic acid tertbutyl
ester (Internedlate thanes f onyl - phenol (252
o L. O SS 0ERER (AOR o Bgan MG SO E SO BT B TRARS e

heat @d Wl of 8tdHpoukBeyek mvgmon Hhten tﬁ@@ﬂn’lpﬂﬂnd tshetsadalld la\b@ﬁdfdnl:]t er ed
through a pad of celite. The fil frate was concentrated in vacua.

e roq i maftedd e Bhseiifs 88 ghymbB ot 30 of pirdels B 05 §1H ),
7.12 (2H]et dpdadrnBeells;Hir Xo adses? the(f2idtios pf pahcitiq Rdth cabls pr isBt érﬁo(:ﬂutd celln), 3.04
(3H, s), 2.88 (2H, m, 2.11 (2H, m, 1.73 (2H, in), 1.47 (9H, s). 15[0294]

The conpREnds pieferfiANR @$n f%ﬂﬂ@ls\l\EHe%th’htl’TBSf ?ed 1 618ep petbrdedChl or oret hyl -
thiazol -2-y1)-piperidine-1-carboxylic acid tert-butyl ester (Internediate

1), 2442mbodiReys, dlfrf‘elmﬁmgtm@&é'eﬂtcdzwg&?T@r PREF Hi n-1-y1]-5-ethyl - pyrini di ne
(I'ntermediate 2), 4-(4- Chloronethyl-oxazol -2-y1)-piperidine-1-carboxylic
aci @0t eKitsbutyl ester (Internediate 14) or with the correspondi ng phenol
t hi ophenol, amne or aniline in a simlar manner to that

[0262] In addition, the present invention provides for kits with unit doses of the compounds

of Formula I or Formula II , either in oral or injectable doses. In addition to the containers
containing the unit doses will be an informational package insert describing the use and
attendant benefits of the drugs in treating Type 1I diabetes, obesity, hyperlipidemia,

15  atheroschlerosis and metabolic syndrome, and/or their respective related symptoms,
complications and disorders. Preferred compounds and unit doses are those described herein

above.

[0263]) 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
20  preferred above. Still further preferred compounds for the compositions, methods and kits

are those compounds provided in the non-limiting Examples below.
EXAMPLES
Experimental Section

[0264] General Methods: All operations involving moisture and/or oxygen sensitive
25  materials were conducted under an atmosphere of dry nitrogen in pre-dried glassware.
Unless noted otherwise, materials were obtained from commercially available sources and

used without further purification.

{0265] Flash chromatography was perforined on E. Merck silica gel 60 (240-400 mesh)
according to the protocol of Still, Kahn, and Mitra (/. Org. Chem. (1978} 43, 2923). Thin

30 layer chromatography was performed using precoated plates purchased from E. Merck (silica
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20described in Exanple 1. One skilled in the art of organic synthesis wll

appreci ate that conditions such as solvent (e.g., DV, CH3CN); tenperature,
base (e.g., NEt3, K2CO3, NaHCO3, Na2CC3, Cs2CO3) and concentration can be

sel ect ed twpenglsizeit i ne experimentation to optim ze yper@szohesdoRi onal |y,

alternative coupl I ng met hods can be used that are well known in the art of
organi c

& D4 (a-TAPA DR Brs gt H R R R 08 R XA o oy

- car boxydppmpaatedtairgng relgeny | est er 5[ 0295] 1HNI\/R (DIVSO46) 68.12 (1H, s),
7.63(2Hn)754(2HdJ 9.2 Hz), 7.15 (2H, d, J = 9.2 Hz), 7.05 (1H,

s), aﬂﬁgd]'l Hiolead e(u%"lzsoﬁ@nce31@»1R()]sblzctmwer@rcgg1déc?&|l Whriardin&a-40H, M,
1.52 (2 , 1.39 (9

4-[ 4- (8- rm@weam%@w%ndivm ﬁy—wcatl hhlﬁwrz govey jrkpsiris @et illhen (B) devnfisbixy | i ¢

(it %), o s REhRY it %%zfsg%é%”‘%wﬁ%%%l% N0 Ty
? g? ( gl—]DMiSﬁ)) § 3.50Bas(idikknal synda2l. 8H NMRI infigmatidn @AafBided igthe IOQINE3H, s),

4- [ 4- (4%?%%@%&%8%%1@8@ %Q{fﬁémw A, POkt riplekss QUHieh &R i di ne- | - car bo

xylic ach@étipef! dupilg ®8ta8I(s) (J) in Hertz, and, in selected cases, position assignment. The
prefix app is occasionally applied in cases where the true signal multiplicity was unresolved

10 and brindicates the signal in question was broadened.

Preparation of Intermediate 1: 4-(4-Chloromethyl-thiazol-2-yl)-piperidine-1-carboxylic

O»/NQ/Z\;}“C.

[0267) To asolution of 4-thiocarbamoyl-piperidine-1-carboxylic acid tert-butyl ester (4.9

acid tert-butyl ester

15 g, 20 mmol) in acetone (80 mL) was added 1,3-dichloroacetone (3.3 g, 26 mmol), MgSO4
(3.6 g, 30 mmol) and MgCO; (1.68 g, 20 mimol). The mixture was heated under reflux
overnight, cooled and filtered through celite. The solvent was removed in vacuo and the
residue was redissolved with EtOAc (150 mL). The resulting solution was washed
successively with 5% NaHSOs, saturated NaHCO4 and brine. After drying (Na;SOy4), the

20  solvent was removed to afford the desired product. '"H NMR (CDCly): 8 7.20 (1H, s), 4.67
(2H, s), 4.20 (2H, br), 3.16 (1H, m), 2.87 (2H, m), 2.09 (2H, m), 1.72 (2H, m), 1.47 (9H, s).

Preparation of Intermediate 2: 2-[4-(4-Chloromethyl-thiazol-2-yl)}-piperidin-1-yl]-5-ethyl-

Nusoans

25  [0268] Intermediate 2 was prepared in a manner analogous to Intermediate 1 above.

pyrimidine
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[0297] 11-1 NWMR (CDC13): 87.60 (2H, d, J = 9.0 Hz), 7.24 (1H, s), 6.91 (2H,
d, J= 9.0 Hz), 204.50 (2H, s), 4.10 (2H, m, 3.85 (31-1, s), 2.99 (1H m,
2.82 (2H, in), 1.89-1.92 (2H, m, 1.53-1.57m, 1.46 (9H, s). WO

2008/ 083233akeohkiz25207/ 088978 Exanpl e 5 PCT/US2007/088978

444- (441, 2, 417Tri azol - 1-yl - phenoxymet hyl ) -t hi azol - 2- yl kpi peri di ne- 1- car boxyl|

ic acid [zt bUHwMR@MSO dg)Dh @2982H Ide\di (GQDQ1$)79 (28{ 8) 4761((1zﬂ=1+,,m}3)3,418 08 (1H,
s), 758 2H, d, J= 9. Hz% é ? 1 (2 2 Hz), 5.21
(2H, s) (1k.10), B2H(2HYm), 3.52 f(quJi;Zir-‘) 2Hp ngg QQQH i), |- 27@11 (TQH rr) 1.74 (2H,
n), 1.47 (9H, s). Example 6

4- { 444- PRefixatigy of Inkdreiedidte §:1)-{ piteMeanmesutiynfl-phércazabthhyiijzoplpér i di ne- 1- ca
rboxylic,acid 10tert-butyl ester [0299] IFINWVR (CDC13): 8 7.50 (21-1, d),
7.20 (1APeRYineg 9g (24 d), 5.17s), 4.20 (2H, br), 3.81(2H ), 3.18 (1H,
in), 2.88 (2H, M, 2.59 (2H m, 2 16 (4H, m, 1.73(2H, m, 1.46 (9H, s).

15Exanpl e 7
444- (4-Tetrazol . -1-yl - phenw i azol -2-yl | - pi peridine-I|-carboxylic
acid tert-butyl ester u 083238P 0081088978

3 O

[0270] A solution of 4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-
carboxylic acid fert-butyl ester (615 mg, 1.36 mmol) 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. Then all the solvents were removed in vacuo to afford the desired product as a HCI

10 salt.

Preparation of Intermediate 4: 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yi]-

piperidine

[0271] Intermediate 4 was prepared in a manner anaclgous to Intermediate 3 above.

15 'HNMR (DMSO-dg): § 9.98 (1H, s), 7.82 (2H, m), 7.63 (1H, s), 7.28 (2H, m), 5.19 (2H, s),
3.01 (3H, m), 2.54 (3H, m), 1.92 (2H, m), 1.54 (2H, m).

Preparation of Intermediate 5: 4-[4-(2-Fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-
2-yl]-piperidine

20 |0272] Intermediate 5 was prepared in a manner analogous to Intermediate 3 above.
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[0300] 11-1 NWR (CDC13): 5 8.94 (1H, s), 7.61 (2H, d), 7.25 (1H, s), 7.19
(2H, d), 5.21 (2H, s), 4.20 (2H, br), 3.20 (1H m, 2.90 (2H, M, 2.16 (2H,
m, L77 (2H, m), 1.49 (9H, s). Exanple 8

444- (4- Metwpghasusheny! - phenyl sul fanyl met hyl ) -t hi azol - 2pgrivsopessdi ne-1 - car
boxylic acid Stert-butyl ester )O( [0301] I1-1 NMR (CDC13): 5 7.7 (2H, d,
J= 9.0 Hepeparatd of Zlerflediate®: Q-[HzP,Fl0or®Q-tétddol- BYl-pHen@dynlolhl)-S)azoid-3 ( 2H,

m, 305§1H nj, 2.95 (3H, s), 2.78 (2H, m, 1.99 (2H m, 1.62 (21-1,
in), 1.38-pyepidigy. 10Exarrp| e 9 4-
{2-[1-(5-Ethyl-pyrimdin-2-y1)-piperidin-4-yl]-thiazol -4-yl net hoxyl - benzene

sul f onam de [ 0302] 11 1 NI\/R( Od6): 5 8.24 (2H, s), 7.73 (2H d),
7.64 (1H, s), 7.20 (4H, QH~s).F4.67 (2H m, 3.38 (1H m, 3.01

(2H, iii), 247(2H n, 2H, n)ol (2H, m, 151.53 (3H, m.
Exanpl e 10 2-
{4-[4-(2, 6-D chl oro-4-net hanesul f ony1- ph yh‘et My1) -t hi azol-2-y1] - pi peri di

n-1-y11-5- ethyl-pyrimdine CI 20[0303] 1H NNMRNDMSO-d6): 5 8.23 (2H, s),
7.99 (2H, s), 7.68 (1H, s), 5.20 (2H, s), 4.64 (2H, m, 3.31 (3H, s), 3.30
(1H, m,[0377) (Dkrnrfjatd6 4@s pr2phred m)a mAnn®BangREbusty Intérbddig@HE, aborg., L15
(31-1, in). WD 2008/083238PCT/ US2007/ 088978 Exanple 11

5  Preparation of Intermediate 7: 4-[4-(3-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazoi-2-

yl]-piperidine

[0274] Intermediate 7 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 8: 4-[4-(2,6-Difluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-
10 2-yl]-pipendine

[0275] Intermediate 8 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 9: 4-[4-(4-Pyrrol-1-yl-phenoxymethyl)-thiazol-2-y]]-

©N\3

[0276] Intermediate 9 was prepared in a manner analogous to Intermediate 3 above.

piperidine

15



5-Et hyl-2- 04443 -tetrazol -I1-yl-phenoxyrneth ye-thiazol -2-ylkpiperi di n-
| -yll-pyrimdine [0304]1FINVR (CDC13): 8 9.05 (1H, s), 8.19 (2H, s),
7.55-7.10 (5H, m, 5.24 (2H, s), 4.83 5(2H, m, 3.30 (IH, m, 3.04 (2H, m,
2. 47 (2H, vwp 20b0sbz® Hz), 2.21 (2H, in), 1.80 (2H ), peilBsHBhissdrs J= 7.6
Hz). Exanple 12
5- Et hy 1 P2ef A afididdi Tnber rtibyd 10: eRrFEZQ] dinl4-y L) 2bRNeXydmil jdl-tktridal-a20l - 2- y1} - pi p
eridi n-I-yl}- pyrim di ne 10 103051 11-1 NWR (CDCI3): 5 819 (2H, s), 7.38
(2H, d, PeerylopmpBs 726 (1H, s), 7.17 (2H, d, J=9.0 Hz), 5.24 (2H, s), 4.84
(2H, m, 3.31 (IH m, 3.05 (2H, n), 2.58 (3H, s), 2.47 (2H, q, J= 7.8 Hz),
2.22 (2H, m, 1.82 (2H, m, 1.20 $3H, t, J= 7.8 Hz). Exanple 13
155- Et hy1- 2- 14-[ 4- ( 3- et hyl @%\‘Qw | f anyl - phenoxynmet hyl )- h
azol - 2-y1] - pi peri di n-1-y1}Npyfi ni di Q306] | HNVR (DVBO-d6): 5 8.23 (2H,
s), 7.56 (11-1, s), 7.16 (1H, m, 6.907‘\&)&6.86 (1H, m, 5.06
(2H, s), 4.67 (2H, m, 3.55 (4H, m, 3.0:-A2K Wy, 2.48 (3H, s), 2.40 (2H,
m, 202.09 (2H, m, 1.57 (2H, m, 1.09 (3H, rhyN WD
2008/ 083238PCT/ US2007/ 088978 Exanpl e 14
5- Et hy 1{®27§ 1 4 Anterimertiate dA osn pfepangd ir8a medriey knabdponotoyimedrmetiatd hitawel - 2-y11- pi p
eridin-l-yllpyrimdine

5  Preparation of Intermediate 11; 4-[4-(2-Methyl-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-

yl]-piperidine

[0278] Intermediate 11 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 12: 4-[4-(2-Isopropyl-5-methyl-4-tetrazol-1-yl-
10 phenoxymethyl)-thiazol-2-yl]-piperidine

ST
=N
S
H” N=

[0279] Intermediate 12 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 13: 4-[4-(2-Chloro-4-tetrazol-1-yl-phenoxymethyi)-thiazol-2-

STV
.
N N
H” N=

15 Cl

yl]-piperidine

[0280] Intermediate 13 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 14: 4-(4-Chloromethyl-oxazol-2-yl)-piperidine-1-carboxylic

acid tert-butyl ester
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| 5[ 0307] NMR (DMBO-do): 88.13 (2H, s), 7.91 (1H, m), 7.20 (11-1, s), 6.85
(2H, ), 5.14 (2H, s), 4.76 (2H, ), 3.23 (1H, 1), 2.98 (3H s), 2.60 (3H,
S), 2.42 (2H, m), 2.15 (2H, m), 1.97 (2H, m), 1.76 (2H, n), 1.13 (3H m.
Exanpl e 1%0 2008/083238 PCT/US2007/088978
6-{2-[1-(5-Ethyl-pyrimdin-2-yl)-piperidin-4-yl kt hi azol - 4-yl met hoxyl - benzo|
1, 3] oxat hi 01-2- 10one [ 0308] 1HNI\/R(DI\@C\>SQ)1: 68.23 (2H, s), 7.64 (1H, m,
7.62 (1H, s), 7.30 (1H, ), 7.03 ( ~l4 (2H, s), 4.64 (2H m, 3.31
(1H m, 3.02 (2H m, 2.40 (214, k), 2.09 (BH, ), 1.58 (2H, ), 1.12 (3H,

t). 15Exanple 16 \\I/
5-Ethyl-2-{444-(4-trifluoronet hyfsul fanyl - phenoxynet hyl ) -thi azol - 2-yl kpi per
idin-1-y1)- pyrimdine [0309 (DMSO-d6): 5 8.23 (2H, s), 7.63 (3H, m,

7.18 (2H, tn), 5.17 (2H, s), 4.67 20(2H, m), 3.32 (1H in), 3.01 (2H m,
2.40 (2H, q), 2.08 (2H m, 1.59 (2H, m), 1.13 (3H t). WO
2008/ 08 31288PCH is2a67f ﬁsﬁsgveromq:tbﬂemazol -2-yl)-piperidine-1 carboxyhc acid tert-

L (bl b s OEBSATRA DY R aPREL O, (1
S) , 1. 79 y(l)l;lrﬂperninc Vca’&Bo;(yllH,amﬁ)ert Hut@]jlcs(eﬁhlhlch')was Syrifdes{z2dHaccording to U.S.
5  Patent Publication No. 2006/0135501 Al), TsCl (812 mg, 4.26 mmol) and triethylamine
(1mL, 752 mg, 7.44 mmol) in dichloromethane (20 mL) was stirred at room temperature for 5
hours. The resulting solution was washed successively with 5% NaHSOs, saturated NaHHCOs,
and brine. After drying (Na;SOq), the solvent was removed to afford the desired product. 'H
NMR (CDCls): 8 7.53 (s, 1H), 4.40 (s, 2H), 4.06 (m, 211}, 2.89 (m, 3H), 1.98 (m, 2H), 1.74
10 (m, 2H), 1.41 (s, 9H).

Preparation of Intermediate 15: 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-oxazol-2-yl1]-

9™
SRRy
4N W aL gt

[0282] Intermediate 15 was prepared in a manner analogous to Intermediate 3 above.

piperidine

prd

15  Preparation of Intermediate 16: 4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-oxazol-2-

O
~
N " OQ‘N&N
H N=N

[0283] Intermediate 16 was prepared in a manner analogous to Intermediate 3 above.

yl]-piperidine

Preparation of Intermediate 17: 5-(2-Piperidin-4-yl-thiazol-4-ylmethoxy)-2-tetrazol-1-yl-
20  pyndine
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s), 4.22 (2H, in), 3.19 (1H, m, 2.89 (2H m, 2.11 (2H, m, 1.74 (2H m,
1.48 (9H, s). Exanple 18

444- ( 2- Fl uor o- 4- met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-ca
rboxylic ﬂoéf&é%ﬁb“tyl ester 10 [0311] NWR ( DVBO driu@dord8sebstH M,
7.72 (1H,%§%, 270 (1H, s), 7.57 (1H, m), 5.31 (2H, s), 3.99 (2H, m, 3.21

(3H s), 3.20 (1H, n), 2.85 %i?>~2?"2'02 (2H, m, 1.52 (2H [it), 1.39

(9H, s). Exanpl e 19 N N
e
N//\N/%N
N=

Z.

[0284] Intermediate 17 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 18: (6-Fluoro-pyridin-3-yl)-(2-piperidin-4-yl-thiazol-4-

S
H—NQ_’QNK
H’Nﬁ
.

5 N F

ylmethyl)-amine

[0285] Intermediate 18 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 19: 4-[4-(2, 6-Difluoro-4-methanesulfonyl-phenoxymethyl)-
thiazol-2-yl]-piperidine

10 [0286] Intermediate 19 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 20: 4-[4-(2-Piperidin-4-yl-thiazol-4-ylmethoxy)-phenyl]-

morpholine

[0287] Intermediate 20 was prepared in a manner analogous to Intermediate 3 above.

15 Preparation of Intermediate 21: 4-[4-(2-Piperidin-4-yl-thiazol-4-ylmethoxy)-phenyl]-

morpholine
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154-[ 4- (2- Fluoro-4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di ne- 1-
carboxylic acid tert-butyl ester [03121 11-1 NWR (CDCI 3): 68.98 (s, 1H),
7.53 (m 1H, 7.44 (m 1H, 7.31 (s, 1H, 7.27 (m 1H), 5.31 (s, 21-1),
4.21 (m 2 v (m 1H), 2.89 (m 2H), 2.11 (m 21pbyusteoidssed 2H) .,
1.47 (s, \3@”2*3987”0&?23% e 20

55-Et hyl -2-{444-(4-trifl uoronet hanesulfg nyl- phenoxynet hyl)- h

azol - 2-11] - pi peridin-1-yl1}- pyriknaidi ne NB31 To a solution of 5-Ethyl-2- -
(4-[4-(4-trifluoromethyl sul fanyljs EMA@T Y-
t hi azol - 2-y1] - pi peridi n-1 -yl rimdi me anBle 16) in DCM at room
tenperature was 10 added 3-c¢hl gro- benzenecar boperoxoic acid (2eq.). The
reaction was allowed to stfN-for 1.5 hours and an additional portion of
3-chl oro- benzenecar boperoxoic acid (leq.) was added to the reaction

m xt ur el028¥e Inderanddinte dhyaspreparedinatmanpemneleapesrtainicrmefiore Jaaboneldi ti onal 4
hours. The organic solution was washed with sodi um bi carbonate; the organic
| ayer wP&phaioatof dntecédite Q2 e A-(§ Qi diomsttilifthiagoldagl)-Birhdtig @theridine-1£i | trate
was concentrated, and tqe crude product 15 was purified by colum

chr onmat GEEphS2ebeE 6 §%he desired product. ]H NVR (DMSO-do): 88.40 (2H,
s), 7.58 (2H, d), 7.22 (1H, s), 7.02 (2H, d,), 5.17 (2H, s), 3.74 (2H, m,
3.16 (1H, m, 2.96 (2H, m, 2.57 (2 S_§g;i2 (4H, m, 1.24 (3H m.
Nt hy

Exanpl e 21 0 %
4-[4-(4-N@thanesu|fony|-benzene§u¢* | me D-thiazol -2-yl]-piperidine-I-c
arboxylic acid 20 tert-butyl ter [0314[ To a solution of

4-[ 4 (4- Met hanesul f onyl - phenyl/sul f anyl net hyl ) -t hi azol - 2-y1] -

pi peridine-I-carboxylic acid ter/-butyl ester (Exanple 8, 0.1 g, 0.21 mmuol)
in CH2GbZ8d]5 Mkdrmiast@ssiRek sreRA 6 A -rahfer Mald2oud® nterpledib@RAMabbSaPEr at ur e.

The resulting m xture was 25stirred at roomtenperature for 2 hours and was

washed Webgra%%h Ne e didte 45 ?‘%Q\Qethyl—m[4-(4—tetrazol-1—yl-phenoxymethyl)—thiazol—2-

yl]-piperidine
S
\;&\\
NN

N=N
10 [0290] Intermediate 23 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 24: 4-[4-(2-Fluoro-4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-
yl]-3-methyl-piperidine

[0291] Intermediate 24 was prepared in a manner analogous to Intermediate 3 above.

15  Preparation of Intermediate 25: 4-[4-(4-Methanesulfonyl-benzyloxymethyl)-thiazol-2-yl]-
piperidine
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NaHCO3 and brine. The organic |layer was dried with Na2SO4 and the sol vent
was renoved in vacuo. The residue was purified by flash chronmat ography on
silica gel to afford the desired product. 1H NMR (CDCI3): 8 8.03 (21-1, d,
J = 9.0 HalgrfsBB24s2H d, J = 9.0 Hz), 7.29 (1H s), 4pSrusAiossyrs 4. 10
(21-1, in), 3.07 (3H, s), 2.92 (1H mM, 2.75 (2H, m, 1.85 (21-1, m, 51.46
(2H, m, 1.44 (9H s). Exanple 23~
4-[4- (4- Met hanesul f onyl - phenoxyngt.hyl )
c acid isopropyl ester 10 [OQ
-0.12 mmol ) of 4-[4-(4-Methanesyl fonyl -
phenoxynet hyl ) -t hi azol - 2- yl kbiperi di ne was ded 3 iriL of THF, followed by
i sopropyl chlorofonnate (1.0 Msolution in Qp%uene, 0.15 nm., 0.15 nmol) and
Et 3N (0.05 nL). The resulting mxture was stirred at roomtenperature for 2
hours, afshaf NeRePRbibfd RNGH DERNASH FLAAG ANkdiR R 1n8HhETE9RGARL T ati on of
the organic’'layer 1n "acuo, ‘the residue was purified 15 %y silica gel
col um chr omat ogr aphy wi t h Et OAci xanes (40-70% to give the desired
product. Ili NVR (CDC13): 57.86 (2H*™¥'°J = 9.0 Hz), 7.23 (1H s), 7.11
(2H, d, J =9.0 Hz), 5.22 (2H, s), 4.92 (1H, . m, 4.24 (2H m, 3.17 (1H,
in). 3 dd%éiylethgnesupfony-rhsppxyiethyh-thigzql 2yl ppipgydine 1 porbpuylic agyl rert- 23 (6H, d,
J 6.4 Hz)yi EQ316] The conpounds in Exanples 23-46 were synthesized from one
of Internédiates 3- 2013 or Internediates 15-25 with the corresponding
sul fonyl chloride, alkyl chloride, akkyl brom de, chloroformte, acid

i ngte in a manner simlar to that

chl ori de, carbanyl chloride or C

described in Exanple 22. Kill/led Wn tihe art of organic synthesis wll

appreciate that conditio sfich™as sol veri? g. 0 DMF, CH3CN); tenperature,
S5e

i azol - 2-y1) - pi peridi ne- 1- car boxyl i
It (Internediate 3,43 ng,

base (e.g., NEt3, K2CGC3, Na2CO8, Cs®Ce8ydand concentration can be
sel ected through routine xperinentation to ogtinmize yields.
Additionally, alternative coupling nmethods can be used that are well known

'22 the §§d93pf AO0mBARE 6f SYNCARSINSethyl R 2008/ PR3SRBRAOLLIISAINLA8EFL8 Exanpl e
444- ( 4- hevhestesinteoradiaty Ao e ityrpol.fi-asbmepulianyhplisaph @h@ell-tar boxyl i ¢
30'3? ] ?%éﬁﬁ%)jﬁfﬂﬁ%@@;?ﬁ%ﬁ%%ﬁb‘@ﬁ% 711( %318911%)(25 ALY wiiheaelundlr rekfuxd- 2 H2)
10 overnight. After cooling, the solid was filtered through a pad of celite. The filtrate was
concentrated in vacuo. The residue was purified on silica gel (EtOAc-hexanes, 1:1) to afford
the desired product. 'H NMR (CDCls): & 7.88 (2H, d, J = 8.8 Hz), 7.23 (1H, s), 7.12 (2H, d,
J=8.8Hz), 5.24 (2, s), 421 (2H, br), 3.17 (1H, m), 3.04 (3H, ), 2.88 (24, m), 2.11 (24,

m), 1.73 (2H, m), 1.47 (9H, s).

15 [0294] The compounds in Examples 2-19 were synthesized from 4-(4-Chloromethyl-
thiazol-2-yl)-piperidine-1-carboxylic acid fers-butyl ester (Intermediate 1), 2-[4-(4-
Chloromethyl-thiazol-2-yl}-piperidin-1-yl]-5-¢ethyl-pyrimidine (Intermediate 2), 4-(4-
Chloromethyl-oxazol-2-yl)-piperidine- 1-carboxylic acid teri-butyl ester {Intermediate 14) or
with the corresponding phenol, thiophenol, amine or aniline in a similar manner to that

20 described in Example 1. One skilled in the art of organic synthesis will appreciate that
conditions such as solvent (e.g., DMF, CH,CN); temperature, base (e.g., NEty, K;COs,
NaHCO,, Na,C0O;, Cs,C0O4) and concentration can be selected through routine
experimentation to optimize yields. Additionally, alternative coupling methods can be used

that are well known in the art of organic synthesis.
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(2H, d, J= 9.2 Hz), 5.22 (2H, s), 5.14 (2H, s), 4.29 (2H, m, 3.16-3.22
(1H, m, 3.03 (3H, s), 2.96 (2H, m, 2.12 (2H, m, 1.70-L80 (2H, m.

Exanpl e 24

444- (4- Meghpnessdsignyl - phenoxymet hyl ) -t hi azol - 2- yl kpi periygi2oerogssesr boxyl i c
acid isobutyl 10ester [0318] jH NWR (CDC13): 37.87 (2H, d, J= 9.0 Hz), 7.23
(IH, s), 7.11 (2H, d, J= 9.0 Hz), Bxatdplé2H, s), 4.25 (2H, m, 3.87 (2H d,
J =6.6 H), 3.17 (1H m, 3.03 (3H, s), 2.94 (2H m, 2.12 (2H m, 1.94
(1H, in), [43(4 fRidadm1- lr])hen(pxy%%th@gjtﬁlazdh ]_plgel% hgi car%é@f@qpﬂd%rggut 1

444- ( 4- Met hanesul fonyI phenoxynet hyl ) 1 azol -2-yli-pi perl di ne-I-carboxylic
aci d adastent an-1-yl ester [ 03191 1H NVR (CDC13): 5 7.89 (2H, d, J= 8.8
Hz), 7.24 (1H, s), 7.12 (2H, ci, J= 8.8 Hz) 5. 23 (2H, s), 4.21 (2H, n,

3.12-3.20 (11-1, in), 3.03 (3H, s), S?}\/O .05-2.17 (11H, m,
1.62-1.79 (8H, rn) Exampl e 2
a

5444- ( 4- Met hanesul fonyl p y thﬂ) t hi p| peri di ne-1-carboxylic
acid nethyl ester [0320] 11-1 N (“CDClS) 5 7.87 (2H, d, J
= 9.0 Hz), 7.23 (1H, s)%?oll(ZH d, 1=9.0 Hz), 5.22 (2H, s), 4.24 (2H,
m, 3.71 (3H, s), 3.14-3./17 (1H, nm, 3.03 (3H, s), 2.94 (2H, m, 2.12
10(2H, m), 1.70-1.80 (2H, nm. Exanple 27

4- [ 444- MEhnHﬁMMK@MS@aémﬁ(&h%ﬂh‘ylS), JeRi(2AZ2.0h), 2-5¢ 1219 o= 2 He), [7-16ar boxyl i ¢

acid 4- Jil uoro-pNEnyL (eSIeT < 15 oM. 5), 3.98 (2H, m), 321 (1H, m), 2.87 (2H, m), 2.01
(2H, m), 1.52 (2H, m), 1.39 (9H, s).

Example 3

4-[4-(4-Acetylamino-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-butyl

5
Sy

[0296] 'H NMR (DMSO-ds): 8 9.77 (1H, 5), 7.57 (14, 5), 7.45 (2H, d, J = 9.0 Hz), 6.94
(2H, d, /= 9.0 Hz), 5.04 (2H, s), 3.98 (2H, m), 3.18 (1H, m), 2.82 (2H, m), 2.02 (2H, m),
1.99 (3H, s), 1.51 (2H, m), 1.39 (9H, s).

10 ester

15 Example 4

4-[4-(4-Methoxy-benzenesulfonyloxymethyl)-thiazol-2-yl]-piperidine-1-carbox ylic acid tert-
butyl ester

[0297] 'HNMR (CDCh): § 7.60 (2H, d, J= 9.0 Hz), 7.24 (1H, s), 6.91 (2H, d, J= 9.0 Hz),
20 4.50(2H, 5),4.10 (2H, m), 3.85 (3H, s), 2.99 (1H, m), 2.82 (2H, m), 1.89~1.92 (2H, m),
1.53~1.57 (2H, m), 1.46 (9H, s).
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1510321] 11-1 NMR (CDC13): 57.88 (2H, d, 1=8.8 Hz), 7.12 (2H, d, J = 8.8
Hz), 7.01-7.09 (5H, m, 5.24 (2H, s), 4.37 (21-1, m, 3.23-3.27 (1H, m,
3.19 (2H, m, 3.04 (3H, s), 2.20 (2H, m, 1.88 (2H, m. Exanple 28

444- (4- Nb%,la,aﬂ&%“gs@nyl phenoxynet hyl ) -t hi azol - 2-yl | - pigeayusdbon@ssbscar boxyl i c
acid 4- 2 oxy- phenyl ester WO 2008/ 083238PCT/ US2007/088978 10322 1H
NMR (CDC13): 37.88 (2H, d, J= 8.2 piampld526 (1H, s), 7.12 (2H d, J = 8.6
Hz), 7.02 (2H, d, J= 8.6 Ft) 6. 87 (2H d, J=8.2 Hz), 5.24 (2H, s), 4 38
5237 I( gh [4??}] )Z ?Z%fﬁlaz@)l’— %)1’1%#0)%’!1’%%1)4)%%&26]%) -y1) ﬁrpgr?’dl(]g’ Hdcal%))xy]i% 2R Iélg

5444- (4bm®thmnesulfonyl phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne- 1- car boxylic

aci d napht hal en-1-yl ester [0323] | HNMR (CDC13): 5 7.88 (4H, m, 7.72
(I'H, m, 7.49 (3H, in), 729 (2H, s 714 (2H, m, 5.26 (2H, s), 4.64 (1H,
m, 4.41 (1H, m, 3.34 (2H in), ,NS':.QA(SH, s), 102.27 (2H,

m, 2.00 (2H, m). Exanple 30 -

4-[ 4- (4-Tetrazol - 1-yl - phegoxyre hyI) th| azol - ﬁ]-pi peri di ne- 1- carboxylic
acid isobutyl ester %gw IHNI\/R(CDClB) 68.94 (1H, s), 7.60 (2H, d),
7.24 (1H, s), 7.14 (2H o 5.20 (2H, s), 4.24 (2H br), 3.85 (2H, d,),
3.18 (1H, m, 2.92 (2H, , 2.11 (2H, in), 1.92 (1H, in), 1.75 (2H m,
0.91 (6H, d,). Exanple 31

5 [0298] 'HNMR (CDCl): §8.47 (1H, s), 8.08 (1H, 5), 7.58 (2H, d, /= 9.2 Hz), 7.24 (1H,
s), 7.11 (2H, d, J= 9.2 Hz), 5.21 (2H, 5), 4.2 (2H, m), 3.18 (1H, m), 2.88 (2H, m), 2.11 (2H,
m), 1.74 (2H, m), 1.47 (9H, s).

Example 6

4-{4-[4-(2-Oxo-pyrrolidin-1-yl)-phenoxymethyl]-thiazol-2-yl }-piperidine-1-carbox ylic acid
10 tert-butyl ester

[0299] 'H NMR (CDCL): § 7.50 (2H, d), 7.20 (1H, 5), 6.98 (2H, d), 5.17 (2H, s), 4.20 (2H,
br), 3.81(2H, m), 3.18 (1H, m), 2.88 (2H, m), 2.59 (2H, m), 2.16 (4H, m), 1.73(2H, m), 1.46
(%9H, s).

15 Example 7

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid fert-butyl

ester
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4-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - pi peri di ne- 1-carboxylic
acid pentyl ester [0325] 1H NWR (CDC13): 68.94 (1H, s), 7.62 (2H, d, J=
9.2 Hz), 7.28 (1H, s), 7.18 (2H, d, J = 9.2 Hz), 5.24 (2H, s), 4.27 (2H,
br), 4. 09“(&1103/@2333. 21 (1H, m), 2.94 (2H m), 2.14 (Zktrodeorhs®ss (2H ),

1.65 (2H, m, 5 (4H, m, 0.91 (3H m. 5Exarrp|e 32
4-[4- (4%[6'3%[ aZHINMthngwmath)l ) 61 (U209 735 % 5)PT. wgzmlqu-zla (QHF boxyl i c
acid 2-fluoroethyl ester 0326] 1H NVR S 13) 97 (1H, 7.62

(2H, d, sp4.29 (3H ), 3233@13,1(112-9@(21&)@2@%@2@ d7 @f@ana) 94@(%&)@ 5, 24 (2H,
s), 470430(6H m, 3.22 (1H, M, 2.99 (2H, M, 2.15 (2H, M, 1.78 (2H,
rr). Exanpl e 33 [ 0327] Example 8

4-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) - t hi azol - 2- yl kpi peri di ne- 1- car boxyl c¢

acid bulyh- (83 &KancQifdRyl-pHE R RDBANBBRIBRGT/MUS2PHHORBE! Barboxylic acid

5  tert-butyl ester
K iLS \Q ?
o O/(N Sr
) g 8

[0301] ‘HNMR (CDClL): 8 7.7 (2H, d, /= 9.0 Hz), 7.36 (2H, d, /= 9.0 Hz), 7.00 (1H, ),
4.24 (2H, s), 4.3 (2H, m), 3.05 (1H, m), 2.95 (3H, s), 2.78 (2H, m), 1.99 (2H, m), 1.62 (2H,
m), 1.38 (9H, s).

10 Example 9

4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl}-thiazol-4-ylmethoxy}-benzenesulfonamide

v@/ O/O\/OOO N

[0302] 'H NMR (DMSO-dg): § 8.24 (2H, 5), 7.73 (2H, d), 7.64 (1H, 5), 7.20 (4H, m), 5.18
(2H, ), 4.67 (24, m), 3.38 (1H, m), 3.01 (2H, m), 2.47 (24, m), 2.08 (2H, m), 1.62 (2H, m),
15 1.53 (3H, m).

2

Example 10

2-{4-[4-(2,6-Dichloro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl}-piperidin-1-yl}-5-

0/«1/%@

3

ethyl-pyrimidine

20 [0303] 'HNMR (DMSO-dy): 8 8.23 (2H, s), 7.99 (2H, 5), 7.68 (1H, 5}, 5.20 (2H, 3), 4.64
(2H, m}), 3.31 (3H, 5), 3.30 (1H, m), 3.0 (2H, m), 2.40 (2H, m), 1.98 (2H, m), (.54 (2H, m),
1.15 (311, m).
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[0328] 1IHNMR (CDC13): 59.01 (1H, s), 7.64 (2H d, J=8.8 Hz), 7.29 (I H 5s),
7.17 (2H, d, J= 8.8 Hz), 5.24 (2H, s), 4.26 (2H, m, 4.10 (2H, t), 3.21
(1H, m, 2.95 (2H, m, 2.14 (2H, m, 1.78 (2H, m, 1.63 (2H, in), 1.40 (2H
m, 0.95 GIhoodnsszbs 7.4 Hz). Exanple 34 PCT/US2007/088978

5444- (4- Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-car boxylic
acid 2,2- dinethyl-propyl ester 0Exaf@8280] NVR (CDC13): 59.00 (1H, s), 7.56
(2H, d, J=8.8 Hz), 7.21 (1H, s), 7.08 (2H, d, J= 8.8 Hz), 5.14 (2H,
s), 4. 1B KR 2-M)4- 3&6@&0(2 |-pBanox AndtByl ﬂlﬂizomﬂl id{n2Hyl 1 PyrinddiRé (2H,
o 15k ?ZHMI ( Jgp ﬁExgymﬂj y1%idBialne Ryl 1 Py
4-[4-(4-Tetrazol - 1 yI phenoxynethyl) thlazol 2-yl - pi peri di ne-1-car boxylic
acid hexyl ester 15[0330] |IHNMR (CDC$3): 89.06 ¢1H} s), 7.65 (2H d, J=

8.8 Hz), 7.29 (1H, s), 7.18 (2H, Hz), B-84 (21-1, s), 4.27 (2H
br), 4.09 (2H, t), 3.21 ( "2 5@“2Ho ~4.14 (2H, m), 1.78 (2H, in),
1.64 (2H, m, 1.33 (6H, \n}t/ in). 08/ 083238PCT/ US2007/ 088978
Exanpl e 36

4-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) - t hi azol - 2- y11- pi peri di ne- 1- car boxyl i c
aci d 2- [e30Hy| NEXNMREEDEL): 5 9.05 (1H, s), 8.19 (2H, 5), 7.55-7.10 (5H, m), 5.24 (2H, s), 4.83

5 (21, m), 3.30 (1H, m), 3.04 (2H, m), 2.47 (2H, q, J= 7.6 Hz), 2.21 (2H, m), 1.80 (24, m),
1.19 3H, t, /= 7.6 Hz).

Example 12

5-Ethyl-2-(4- {4-[4-(5-methyl-tetrazol-1-yl)-phenoxymethyl]-thiazol-2-y!} -piperidin-1 -yl)-
pyrimidine

\

Ty
\/(,/,E/ \©\N ~N
10 N=N

[0305] 'H NMR (CDCl): § 8.19 (2H, 5), 7.38 (2H, d, J = 9.0 Hz), 7.26 (11, 5), 7.17 (24, d,
J=9.0 Hz), 5.24 (2H, s), 4.84 (2H, m), 3.31 (1H, m), 3.05 (2H, m), 2.58 (3H, s), 2.47 (2H, q,
J=17.8Hz), 2.22 (2H, m), 1.82 (211, m), 1.20 (3H, t, J = 7.8 Hz).

Example 13

15 5-Ethyl-2-{4-[4-(3-methyl-4-methylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -

| NYN ° /
_N S

[0306] 'HNMR (DMSO-dy): 8 8.23 (2H, 5), 7.56 (1H, s), 7.16 (1H, m), 6.90 (14, m), 6.86
(1H, m), 5.06 (2H, s), 4.67 (2H, m), 3.55 (4H, m), 3.01 (2H, m), 2.48 (3H, s5), 2.40 (2H, m),
20 2.09 (2H, m), 1.57 (2H, m), 1.09 (3H, m).

pyrimidine
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5[ 0331] NVR (CDC13): 5 8.98 (1H, s), 7.58 (2H, d, J= 8.8 Hz), 7.23 (1H, s),
7.10 (2H, d, J= 8.8 Hz), 5.17 (2H s), 4.19 (2H br), 3.95 (2H in), 3.15
(1H M, 2.89 (2H m), 2.07 (2H, m, 1.69 (2H, m), 1.52 (1H, n), 1.35-1.20

(8H, m, QPPodhs®ls(6H, m. Exanple 37 PCT/US2007/088978

444- (4-Tetrazol - 1-yl - phenoxynet hyp-t hi azol - 2- y1] - pi peri di ne- 1-car boxylic
acid 2- 10benzyl oxy-ethyl ester Exymplelsi\i N 103321H NVR (CDC13): 8 8.98
(1H, s), 7.57 (2H, d, J=8.0 Hz), 7.30-7.20 (6H, m, 7.11 (2H, d, J= 8.0

%Z) 5. %ﬂ(f‘d (4 (z%él?a E&ion nfl)a méthgﬁplﬂen@%n(éﬂ% Bazo®-6-plRHainMy1y 3. 15 (1H,
2068/ OSBQIBBE@TE/ USZOO?/ 088978 Exanpl e 38 4- [4 (4-Tetrazo 1-1-yl-phenox

ynet hyl )-thiazol -2-yl11-piperidine-1-carboxylic acid 2-i sopropyl - 5-neth
yl -cycl ohexyl ester 0 SR\
‘*}“\o 0
Ny N Q?’“
\/L\I/ ’
=N

5 [0307] 'HNMR (DMSO-dy): 5 8.13 (2H, 5), 7.91 (1H, m), 7.20 (1H, 5), 6.85 (2H, m), 5.14
(2H, 5), 4.76 (2H, m), 3.23 (1H, m), 2.98 3H, s), 2.60 (3H, 5), 2.42 (2H, m), 2.15 (2H, m),
1.97 (2H, m), 1.76 (2H, m), 1.13 (3H, m).

Example 15

6-{2-[ 1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy}-benzo[ 1,3 ]oxathiol-2-

3%
Py

[0308] 'HNMR (DMSO-dg): 8 8.23 (21, 5), 7.64 (1H, m), 7.62 (1H, s), 7.30 (14, m), 7.03
(1H, m), 5.14 (2H, ), 4.64 (2H, m), 3.31 (1H, m), 3.02 (2H, m), 2.40 (2H, q), 2.09 (2H, m),
1.58 (2H, m), 1.12 (3H, 1.

15 Example 16

5-Ethyl-2-{4-[4-(4-trifluoromethylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -
~
ot O o
\/[f N °

[0309] 'H NMR (DMSO-ds): § 8.23 (2H, s), 7.63 (3H, m), 7.18 (2H, m), 5.17 (2H, s), 4.67
20 (2H, m), 3.32 (1H, m), 3.01 (2H, m), 2.40 (2H, q), 2.08 (2H, m), 1.59 (2H, m), 1.13 (3H, 1.

pyrimidine
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5[03331 1H NWR (CDCI 3): 8 8.97 (1H, s), 7.58 (2H, m, 7.23 (1H, s), 7.11
(2H, m, 5.18 (2H, s), 4.21 (2H, br), 3.13 (1H m, 2.88 (2H m, 2.05-0.70
(23H, m. Exanple 39 Adamantan-| -yl -

{444- (4- meVOaN8LeA2I%0NyI| - phenoxynet hyl ) -t hi azol - 2- yl kpi PETUS20AZP88978) -

met hanone 10 [03341 1H NWR (CDC13): 87.88 (2H, d, J= 8.8 Hz), 7.24 (1H,
s), 7.12 (2H, d, J= 8.8 Hz), 5.23 Exapple}7 4.61 (2H, n), 3.24-3.30 (1H, n),
3.03 (3H, s), 2.93-3.00 (2H, m, 2.16 (2H, m, 2.02-2.04 (9H, m, 1.70-1.80
(8H, ) .4-Bx@niphaodetetrazol-1 yl-phenoxymethyl)-thiazol-2-yi]-piperidine-1-carboxylic acid

15{444- ( %btpanesulfonyl phenoxynet hyl ) -t hi azol - 2-yl kpi peri din-1-y1)
-pyrldln % #&t hanone [0335] 1H NWR (CDC13): 8 8.69 (2H, m, 7.88 (2H,
d, J= 8.4 Ft) 7.79 (1H, in), 7.38 (1H m, 7.27 (1H, s), 7.12 (2H, d,J=
8.4 Hz), 5.24 (2H, s), 4.79 (2H, b )\ 3.86 (2H, br), 3.31 (1H, in), 3.04
(3H, s), 2.20 (2H, m, 1.84 (28 SN EX el

53, 3-Di et hyl- 1-{444- (4-t g} ragol 51-yl - phengx Nhy“) t hi azol - 2-y1] - pi peri di
n-1-yl}-butan-1- one O N ryyk

a/o |
5 [0310] 'H NMR (CDCls): 8 9.04 (1H, s), 7.79 (1H, m), 7.29 (1H, s), 7.01 (2H, m), 5.24 (2H,
s), 4.22 (2H, m), 3.19 (1H, m), 2.89 (2H, m), 2.11 (2H, m), 1.74 (2H, m), 1.48 (9H, s).

Example 18

4-[4-(2-Fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carbox ylic acid

F
S
o) (:2>f4§—§k\/o“(f:)L\9

[0311] 'H NMR (DMSO-ds): & 7.79 (1H, m), 7.72 (1H, m), 7.70 (1H, s), 7.57 (1H, m), 5.31
(2H, s), 3.99 (2H, m), 3.21 (3H, s), 3.20 (1H, m), 2.85 (2H, m), 2.02 (2H, m), 1.52 (2H, m),
1.39 (9H, s).

tert-butyl ester

10

Example 19

15  4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1 -carboxylic acid

tert-butyl ester
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[ 03361NVR (DMSO-d6): 89.98 (1H, s), 7.81 (2H, d, J= 8.8 Hz), 7.66 (1H, s),

7.29 (2H, d, J= 8.8 Hz), 5.20 (2H, s), 4.52 (1H, m), 4.10 (1H m,
3.26 (1H, m, 3.19 (1H, m, 102.70 (1H, in), 2.25 (2H, m), 2.15 (2H in),
1.50 (2H, w 20090888 9H, s). Exanple 42 PCT/US2007/088978

Ox0-{4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-y1) - pi peri din-1-yl}-ace
tic aci o3re hyNMR(@PCR): N 8305, 15])0B3¥ {m, | IHWRI{ GANBE)dB}t (s50H98.2¢ 1, s), 7.81

2H, d, J= 8.8 : 8 : 2 H.d, . J-= 8 5.21 H s),
552 (100r T B 4 e s Bl b e el Y 9, (B e B A 2 s
(2H, m (5,397 (2H, in). Exanple 43
3- 0xo- 3-{444-(4-tet razol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peridin-1 -yl
}-prop onic acid ethyl ester 5 g%}lgiﬂbH NVR (DMSO-d6): 58.94 (1H, s),
7.61 (2H, m, 7.26 (1H, s), 7.15 E; ,'m, 5.20 (2H, s), 4.65 (1H m, 4.17

(T 59 seind- L Mhnusn b gl s St e rpb sl o 10, 1T

{4-[4- (4yt@tdimzol - 1-yl - phenoxynet hyl ) - t hi azol - 2-yl ] - pi perid. n-1-

10yl | - met hanone
S}‘\ F. F
SRlaviy
N.__N s F
Bt
=N

[6313] To a solution of 5-Ethyl-2- {4-[4-(4-trifluoromethylsuifanyl-phenoxymethyl)-
thiazol-2-yl}-piperidin-1-yl }-pyrimidine (Example 16) in DCM at rooin temperature was

10 added 3-chloro-benzenecarboperoxoic acid (2eq.). The reaction was allowed to stir for 1.5
hours and an additional portion of 3-chloro-benzenecarboperoxoic acid (leq.) was added to
the reaction mixture. The reaction was stirred at room temperature for an additional 4 hours.
The organic solution was washed with sodium bicarbonate; the organic layer was isolated,
dried over sodium sulfate and filtered. The filtrate was concentrated and the crude product

15  was purified by column chromatography to afford the desired product. 'H NMR (DMSO-dj):
5 8.40 (2H, s), 7.58 (2H, d), 7.22 (1H, s}, 7.02 (2H, d,), 5.17 (2H, s), 3.74 (2H, m), 3.16 (1H,
m}, 2.96 (2H, m), 2.57 (2H, m), 2.22 (4H, m), 1.24 (3H, m).

Example 21

4-[4-(4-Methanesulfonyl-benzenesulfonylmethyl)-thiazol-2-yi]-piperidine- 1 -carboxylic acid

20 tert-butyl ester

s 9
\
> MQVS‘&?@&O
Y :

[0314] To a solution of 4-[4-(4-Methanesulfonyl-phenylsulfanylmethyl)-thiazol-2-y1]-
piperidine-1-carboxylic acid tert-butyl ester (Example 8, 0.1 g, 0.21 mmol) in CH;Cl; (5
mL) was added mCPBA (0.11g, 0.42 mmol) at room temperature. The resulting mixture was

25  stirred at room temperature for 2 hours and was washed with 5% NaHSO;, saturated
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M1l [0339]NVR (DMSO-d6): 8 9.98 (1H, s), 7.81 (2H, d, J= 8.9 Hz), 7.64
(1H, s), 7.29 (2H, d), 5.20 (2H, s), 3.29 (2H, m, 3.18 (5H, m, 2.95 (2H,
d), 2.61 (3H, s), 2.38 (2H, nm, 2.03 (4H m, 1.65 (2H, m. 15Exanple 45
444- (4- Tewmzo$/08823¢| - phenoxynet hyl ) -t hi azol - 2-yl | - pi pefGTVTB7/0B8YTE ar boxyl i
acid diethylanm de [0340] IHNVR (DVMSO-d6): 5 9.98 (1H, s), 7.81 (2H, d, J=
8.9 Hz) NaH®BHS a(d btines )The bri2Qic(I2tdr was dded-witlBNS,SHz pnd the 2alvér2 Mas sgmovad 55 ( 2H,

M 5% 20 S Doy bhinBny Bl oo, 3n el Bifo Prsra b (21 .

4-[ 4-( 4'd€§$eﬂ$¥&i'uétl"M'NMR?CQ&KT@ $yd dord Bi Az 9lo 12 yigs .gim@rjﬁb.@q;z%;ﬁ@g boxyl i c
acid ethyl ani de [0341] 11-1 NMR (DVBO-d6): 5 9.98 (1H s), 7.81 (2H,
d, J= 8.(bH,H2)4.57A285s)(4H) (3, m)73.00 (R H), 292 (I, 18), 3. 7FLFH, 18),4B5(2H mpy) , 5. 20

2H, .s) . A H, 17 (1H, in), 3.04 (2H, M, 2.78 10(2H, m . 1.97
EZH, 5is)n)1;4%£.9%2'(“%iﬁ,4q}}%¥1 Jo. 99((3H, ' i Ghm

n)

, J= 6.8 Hz). Exanple 47 2-
(444- (4- Met hanesul fonyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peridin-1-yl}-pyrimd
ine [0342] A mixture of Example 22

mple

444- (4- et hyl sul f onyl - phenoxynet hyl Zl-t hi azol e- 2-yl kpi peri di ne

15hydr odHHdf-Mkshanediony); phenaxamethyl)jthiazol ¢yl bpipgydinard dimexyliB@eidy, 1.1 eq.)
and dii §S%B{§%ﬁlyés%¥hyl amne (122 ngy, 4 eq.) ini-PrOH (5 n.) was heated at
90C for 1. ours. The solvent was renoved in yam The residue was purified
on silica gel (60% EtOAc in hexanesg to afford the desired product. | HNWR
(CDC13): 5 8.32 (2H, d, J= 4.8 Hy), 7‘\)%8_/(6 , = 8.8 Hz), 7.23 (1H, s),
7.12 (2H, d, J= 8.8 Hz), 6049 /(1H tN J= 4. §.5.24 (2H, 20s), 4.89 (2H,

m, 3.32 (1H, n), 3.06 (2H yi3.04 (3H, s).~2.82 (21-1, m), 1.81 (2H, .
0]

10 [0315] To the HCI salt (Intermediate 3, 43 mg, ~0.12 mmol) of 4-[4-(4-Methanesulfonyl-
phenoxymethyl)-thiazol-2-yl]-piperidine was added 3 mL of THF, followed by isopropyl
chloroformate (1.0 M solution in toluene, 0.15 mL, 0.15 mmol) and Et;N (0.05 mL). The
resulting mixture was stirred at room temperature for 2 hours, and then partitioned between
EtOAc and H,O. After concentration of the organic layer in vacuo, the residue was purified

15 by silica ge! column chromatography with EtOAc/hexanes (40-70%) to give the desired
product. '"H NMR (CDCl): § 7.86 (2H, d, J= 9.0 Hz), 7.23 (11, 5), 7.11 (2H, d, J = 9.0 Hz),
5.22 (2H, s),4.92 (1H, m), 4.24 (2H, m), 3.17 (1H, m), 3.03 (3H, s), 2.90 (2H, m), 2.10 (2H,
m), 1.72 (2H, m), 1.23 (6H, d, /= 6.4 Hz).

[0316] The compounds in Examples 23-46 were synthesized from one of Intermediates 3-
20 13 or Intermediates 15-25 with the corresponding sulfonyl chloride, alkyl chloride, alkyl
bromide, chloroformate, acid chloride, carbamyl chloride or isocyanate in a manner similar to
that described in Example 22. One skilled in the art of organic synthesis will appreciate that
conditions such as solvent (e.g., DMF, CH3CN); temperature, base (e.g., NEt;, K,COs,
NaHCQO,, Na;C0s, Cs;C0O3) and concentration can be selected through routine
25  experimentation to optimize yields. Additionally, alternative coupling methods can be used

that are well known in the art of organic synthesis.
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[ 0343] The conpounds in Exanples 48-77 were synthesized from one of
Internmediates 3- 13 or Internediates 15-25 with the correspondi ng
substituted 2-chloropyri mdine, 2- iodopyrimdine, 2-chloropyridine,

2- f | uor opwig MigaRs232- met hanesul f onyl - pyri m di ne, 2- chlrmosgetansases

2-chl oropyri dazine or other suitable heterocycles in a manner simlar to
that Sdescribed in Exanple 47. Ongygkhlhgd in the art of organic synthesis
wi || appreciate that conditions such as solvent (such as DWF, CH3CN);

conoent Pt Eh A Resh S Ep Bkl SRR - M DA S RRBRITL i e

yi el ds.es&ddi ti onal |y, alternatlve coupling nmethods can be used that are
wel | known in the art of organic synthesis. 10Exanple 48 2-
(444- (4- Met hanesul fonyl - phenoxyneth¥j -thlazol 2 yli-piperidin-l-yl}-4-neth

oxypyrimdine [0344] N\R (CDCI @ 6.0 Hz), 7.87 (2H, d,

J=8.8 Hz), 7.23 (1H, s), N12 2HN(j J gg , 5 98 (1H, d, J= 6.0
Hz), 5.24 (2H, s), 4.88 (2Fb 3.90 (3H S), 31 (1H, in), 104 (5H m,
2.20 (2H, m, 1.81 (2H, : Exanple 49 2-

(4-[444- Met hanesulf onyl ~pRenoxynet hyl ) -t hi azol-2-y1]-piperidin-1-yl1l}-4-tr

fl uoronet hyl pyri m di ne [0345] Ili NWR (CDC13): 8 8.50 (1H, d, J= 4.8

Hz), 7.88 (2H, d, J= 8. ), 7.24 (1H, s), 7.12 (2H, d, J = 8.8 Hz), 6.76
(1H d, J= 4.8 FE) 5.24 (2H, s), 4.92 (2H, in), 3.34 (1H n) 3.11 (2H,

in),5 3.0a173HH NMR @A) @A S7i(@0, d, ¥ =842 H2H7.314).37 (SHDm), 7.23 (14, 5), 7.11

a4 (R ttmd B Ao Ol g P St ChrhAd 613 32 18, w3 83 FHish.

}- 4, 6- di oty Yz Mo# B, 1.70~1.80 (2H, m).

Example 24

4-[4-(4-Methanesulfonyl-phenoxymethyt)-thiazol-2-yl]-piperidine- 1-carboxylic acid isobutyl
10 ester

[0318] 'HNMR (CDCly): 87.87 (2H, d, /= 9.0 Hz), 7.23 (1H, s), 7.11 (2H, d, J = 9.0 Hz),
5.22 (2H, 5), 4.25 (2H, m), 3.87 (2H, d, J = 6.6 Hz), 3.17 (1H, m), 3.03 (3H, s), 2.94 (2H, m),
2.12 (2H, m), 1.94 (1H, m), 1.75 (2H, m), 0.93 (6H, d, J = 6.6 Hz).

15 Example 25

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-pipendine-1-carboxylic acid

adamantan-1-yl ester
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5[ 0346] 1HNMR (CDCI 3): 87.88 (2H, d, J= 8.4 Hz), 7.22 (1H, s), 7.12 (2H, d,
J= 8.4 Hz), 6.27 (1H, s), 5.24 (2H, s), 4.96 (2H, m, 3.28 (1H m, 3.04
(3H, s), 2.99 (2H, m, 2.29 (6H, s), 2.19 (2H, m, 1.80 (2H, m. Exanple 51
5- Et hy1- 2w Zbdehesszes et hanesul f onyl - phenoxymet hyl ) -t hi PCT/US2007/088978

azol - 2-yl kpi peridin-1-yl1l) - 10pyri m di ne [0347]H NWR (CDC13): 5 8.19
(2H s), 0ﬁ9§7'HMRQCD¢ﬁ):$ﬁ8mH, d,7J22.8(Hd‘)L7.§4@1HZs),121Q21ﬂ, d(,?IJ—JFS Bz)8 Hz) ,
5.24 2H )?) 4((22H, n; 3. 30 I(—IlH ra 3.04 §2H, m, 03 (3H, s), 2.47
(2H, q 592 (Hps)p31 (231 m, 11443 291 Hamy 3. GAREL 12 aczzbw)swﬁzlmlw 2" Hz).
15Exarrp 1-2-

{4- 14- (ﬁ tgtgrgz‘g% %I-’gl?'-phenoxyrret hyl ) -t hi azol - 2-yl kpi peridin-1-y1)-pyrimdi
ne [0348] 1HNWVR ( DMBO d6): 98]( H s), 824 (2H s), 7.80 (2H, d,
J—88Hz) 766(1H s) 7.28 (2HXaRPleZd g o' pyy 520(2H s), 4.67 (2H,
in), m, (h2, |n% 2.43 20(2H, q, J= Hz), 2.07 (2H, m,
1. 595( 2|4 [4rf§ Mefhamwfywl rhenqrampthyl)phmzol- w-ﬁmeeélwmghm@hp@sémmssgm
Exanpl e .83 5- Fl uor o- 2-

{444-(6-tetrazol -1-yl -pyridin-3-yl oxynet hyl ) -thiazol - 2-yl kpi peridi n-1-yl | py

rimdine F NN s
0 \LOO\P
N S
YN :
MeO

[0320] 'H NMR (CDCLy): & 7.87 (2H, d, /= 9.0 Hz), 7.23 (1H, 5), 7.11 (2H, d, /= 9.0 Hz),
522 (2H, 5), 4.24 (2H, m), 3.71 (3H, s), 3.14~3.17 (1H, m), 3.03 (3H, s), 2.94 (2H, m), 2.12
10 (2H, m), 1.70~1.80 (2H, m).

Example 27

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid 4-

A0
O 1) N S
T 8

A

15  10321] 'H NMR (CDCly): §7.88 (2H, d, /= 8.8 Hz), 7.12 (2H, d, J = 8.8 Hz), 7.01~7.09
(SH, m), 5.24 (2H, 5), 4.37 (2H, m), 3.23~3.27 (1H, m), 3.19 (2H, m), 3.04 (3H, s), 2.20 (2H,
m), 1.88 (2H, m).

fluoro-phenyl ester

Example 28

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid 4-

&
YN [S\"
i
0 0
MeO

77

20  methoxy-phenyl ester



N N"N\_,KL 5[0349] IHNVR (DMBO-d6): 5 10.07 (IH, s), 8.43 (2H,

(1H, d, J= 3.2 Hz), 7.98 (1H d, J = 9.2 H), 7.86 (1H dd, J= 9.2,

Hz) ,

7.71 (1H, s), 5.30 (2H, s), 4.58 (2H, m), 3.31 (IH m, 3.01 (

2.10 (2H, wg z00d083%8( 2H, m) . Exanpl e 54 105- Br ono- 2- PCT/US2007/088978
{4-[4-(4-tetrazol -1-yl -phenoxynet hyl )-thiazol -2-yl]-piperidin-1-y1l)-

ine 01@$80171§§m(>mcb@)@@1§a 88 68,9074 B 1i5)7. 2@5_5195)(%2 §§H 4, 7= ESQSH%)l
M, 3. 37QURH, = &6@@)(62&4(2md J2=&2H(12|5|24r@HSJI @8@214111)@79@ e

5- Fl uor
{414- (4%t1e%t 'F’éz%"inn)y[" b2 I(ueHn’g;(yrrlgt(%I;I T) t1 zol PE yl kpi peridin-1-y1l)-p

e

(2H, d, J= 8.6 Hz), 7.25 (IH,

s),

in).

,NN"NL-n-N 0351] NVR ( CDC13 91 (1H, 8.20 (2H,
! ] ( jE’)é?’P? 8916((2H dS)J—86I(—Iz) ;)2

78(2H in), 3.31 (IH 1in), 3.06 (2H, ,221%2H 20i n), 1.
4-[4-(4- Methanesutfonyl- -p enoxymethyl) thiazol-2-yl]-piperidine- I-carbox ylic acid

naphthalen-1-yl ester

[0323] 'HNMR (CDCls): § 7.88 (4H, m), 7.72 (1H, m), 7.49 (3H, m), 7.29 (2H, m), 7.14
(2H, m), 5.26 (2H, s), 4.64 (1H, m), 4.41 (1H, m), 3.34 (2H, m), 3.12 (11, m), 3.04 (3H, s),
10 2.27 (2H, m), 2.00 (2H, m).

Example 30

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carbox ylic acid isobutyl

ester
S
>
SRRSvES:
0<__N N i
Y

o)

L

15  [0324] ‘I NMR (CDCly): 5 8.94 (1H, s), 7.60 (21, d), 7.24 (1H, 5), 7.14 (2H, d,), 5.20 (2H,
5), 4.24 (2H, br), 3.85 (2H, d,), 3.18 (1H, m), 2.92 (2H, m), 2.11 (2H, m), 1.91 (1H, m), 1.75
(2H, m), 0.91 (6H, d.).

Example 31

4-[4-(4-Tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid pentyl ester

78

s), 8.41
3.2

2H, m,

pyrimd
-1, d,
81 (2H
l e 55

yrimdin
7. 60
3 (2H,
83 (2H,



WD 20081083238PCTI US20071088978 Exanpl e 56 4,5-Di chl oro-2- ;444-(4-tetrazol
-1-yl - phenoxynet hyl ) -t hi azol - 2-y1] -pi peridin-1-yl|l - pyrimd ine Cl
5[0352] 'H NWR (CDC13): 8 8.91 (1H, s), 8.10 (IH s), 7.61 (2H, d, J= 8.8
Hz), 7.27 wdkbk#osess3s7. 16 (2H, d, J= 8.8 Hz), 5.23 (21-1pCEYS208/BP7§21-1, m,
3.34 (1H, m, 3.18 (21-1, m, 2.25 (21-1, m, 1.98 (21-1, in). Exanmple 57

4- Chl or o- 5- net hyl - 2-

{444- (4-tetrazol- 1-yl - phenoxy hy f%azo -2-yl kpi peridin-1-y1} - 10
pyrinidine O [0353] 'HNng/B%E* Mm) 8.08 (1H, s), 7.60
(2H, d, J= 8.8 Hz), 7.24 (@ 7.17 d =H88Hz) 5.23 (21-1,

s), 4.80 (2H, m, 3.30 (1H , 3.04 (21-1, rn), 2.19 (21-1, m, 2.16 (3H,
s), 1.81 (2H, n). 15Exanpl 8 2-Chl oro-5-nethyl- 4-
{444-(4-tetrazol-1-yl - phenoxynet hyl )-thi azol -2-yli-piperidin-I-yl}-
pyri m di ne

[0325] 'H NMR (CDCly): §8.94 (11, s), 7.62 (2H, d, /= 9.2 Hz), 7.28 (1H, ), 7.18 (21,
d,J =92 Hz), 5.24 (211, 5), 4.27 (2H, br), 4.09 (2H, m), 3.21 (1H, m), 2.94 (2H, m), 2.14
(2H, m), 1.78 (2H, m), 1.65 (2H, m), 1.35 (4H, m), 0.91 (3H, m).

5 Example 32

4-[4-(4-Tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid 2-fluoro-
ethyl ester

N

_{O
=
%w
zf
O
e
S |

[0326] 'HNMR (CDCL): & 8.97 (1H, 5), 7.62 (2H, d, J= 9.0 Hz), 7.28 (1H, 5), 7.17 (2H, d,
10 J=9.0Hz), 5.24 (2H, 5), 4.70-4.30 (6H, m), 3.22 (1H, m), 2.9 (2H, m), 2.15 (2, m), 1.78
(2H, m).

Example 33

[0327] 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid

O/g% e
N=N

butyl ester

15 s

79



[0354] 1H NWR (CDC13): 5 8.92 (1H, s), 7.96 (IH, s), 7.60 (2H, d, J= 8.8

Hz), 7.27 (1H, 20 s), 7.16 (21-1, d, J= 8.8 Hz), 5.23 (21-1, s), 4.17 (2H,

m, 3.31 (1H, m, 3.10 (2H, M, 2.26 (24 m, 2.21 (3H, s), 1.95 (2H m.

WO 2008/ 0832 38#@E238S2007/ 088978 Exanpl e 59 5- (4- Chl or oP@HEspI7)08378

{4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -thiazol -2-y1]-piperidin-I-yllpyrimdi

ne [0328] 'H NMR (CDCL): 8 9.01 (1H, 5), 7.64 (2H, d, J= 8.8 Hz), 7.29 (1H, 5), 7.17 (2H, d,
J=28.8Hz), 524 (2H, s), 4.26 (2H, m), 4.10 (2H, 1), 3.21 (1H, m), 2.95 (2H, m), 2.14 (2H,

m), 1.78 (2H, m), 1.63 (2H, m), 1.40 (2H, m), 0.95 (3H, t, /= 7.4 Hz).
Example 34

5  4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid 2,2-

Neaaset

dimethyl-propyl ester

I\

N

[0329] 'H NMR (CDCl): § 9.00 (1H, s), 7.56 (2H, d, /= 8.8 Hz), 7.21 (1H, ), 7.08 (2H, d,
J=8.8 Hz), 5.14 (2H, s), 4.17 (2H, br), 3.69 (2H, s), 3.13 (1H, m), 2.88 (2H, m), 2.06 (2H,
10 m), 1.73 (2H, m), 0.86 (9H, s).

Example 35

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid hexyl ester

S
AN
0 0
O\ N N

\ !
N=pN

15 [0330] ‘HNMR (CDCl): 89.06 (1H, s), 7.65 (2H, d, /= 8.8 Hz), 7.29 (1H, 5), 7.18 (2H, d,
J=8.8 Hz), 5.24 (2H, 5), 4.27 (2H, br), 4.09 (24, t), 3.21 (1H, m), 2.95 (2H, m), 2.14 (2H,
m), 1.78 (2H, m), 1.64 (2H, m), 1.33 (6H, m), 0.89 (3H, m).

80



62

0355] 'H NWVR (DMSO-d6): 69.97 (1H, s), 8.71 (2H, s), 7.80 (2H, d, J = 8.8
, 7.67 (2H, d, J =8.4 Hz), 7.66 (1H, s), 7.48 (2H, d, J = 8.4 Hz), 7.28

2H, d, J = 8.8 Hz), 5.21 (2H, s), 4.76 (2H, m), 3.37 (1H n), 3.13 (2H,

, 2.12 @warboosns32sk. 66 (2H, m. PCT/US2007/08897xanpl e 60

-Chl oro-2-{4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di n- 1-

11-pyrimdine 10 [0356]11-1 NVEx§ K3): 5 8.91 (1H, s), 8.23 (2H, s),

7.61 (2H, d, J =8.8 Hz), 7.26 (1H, s), 7.17 (2H, d, J = 8.8 Hz), 5.24 (2H

EZ( arr;l 2%(&%!1_‘—’1" em’zol-‘?-'y?-ahényi%nngﬁyl)-ﬁ‘rizg%l-ﬁ%h'zpilﬁgﬂdir%;12_&1-&0%%-(: M4 2-jeth§11- (2H, m.
155- Heptyid stérd44- (4- met hanesul f onyl - phenoxyr net hyl ) -t hi azol - 2-y1] - pi peri di

n-1-yl - pyri ni di ne [0357] IHNMR (CDC13): 5 8.16 (2H, s), 7.87 (2H d,
J =09.0 Hz), 7.22 (1H, s),7.12 (2Hs—d, J = 9.0 Hz), 5.24 (2H, s), 4.83 (2H,

m, 3.29 (1H, m, 3.04 (2H m 3. . She. 2.42 (2H, t, 20 = 7.4 Hz),
2.21 (2H, ), 1.80 (2H, m), 1./52 T(2H! mo@,f,\mw m, 0.89 (3H, t). WO
A4

o

\3’-\

< Ul

2008/ 083238PCT/ US2007/ 08897 le 62 2- - (\,4f'dl\/Et hanesu |
fonyl - phenoxymet hyl yt hi azol -2-y1]-p peri d in- | -yl | -5-pentyl -
pyri m di ne

5 [0331] 'HNMR (CDCl): & 8.98 (1H, s), 7.58 (2H, d, J = 8.8 Hz), 7.23 (1H, 5), 7.10 (2H, d,
J=8.8 Hz), 5.17 (2H, s), 4.19 (2H, br), 3.95 (2H, m), 3.15 (1H, m), 2.89 (2H, m), 2.07 (2H,
m), 1.69 (211, m), 1.52 (14, m}, 1.35-1.20 (8H, m), 0.90-0.80 (6H, m).

Example 37

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl}-piperidine-1-carboxylic acid 2-

0 /"\_,(f \
Ao
o X

Ly A,

N=

10 benzyloxy-ethyl ester

2

[0332] 'HNMR (CDCls): § 8.98 (1H, s), 7.57 (2H, d, J= 8.0 Hz), 7.30-7.20 (6H, m), 7.11
(2H, d, /= 8.0 Hz), 5.17 (2H, s), 4.52 (2H, 5), 4.25-4.20 (4H, m), 3.65 (2H, m), 3.15 (1H, m),
2.91 (2H, m), 2.08 (2H, m), 1.73 (2H, m).

81



5[ 0358] IFINWR (CDC13): 68.16 (2H, s), 7.87 (2H, d, -J= 8.8 Hz), 7.22 (1H,
s),7.12 (2H, d, J= 8.8 Hz), 5.23 (2H, s), 4.83 (2H m, 3.29 (1H m, 3.04
(2H, in), 3.03 (3H, s), 2.42 (2H, t, J=7.6 Hz), 2.21 (2H, m, 1.81 (2H,
m, 1.56 @&izos/gsz3sl. 32 (4H, nm), 0.90 (3H, t). Exanpl eP@BUS2007/088978
5-Heptyl-2-{4-[4-(4-tetrazol- | -yl-phenoxynethyl)-thia2o0l-2-yl]-piperidin-
| -yl}-pyrimdine [ 0359] | FI NMBxg@pEBS): 68.90 (1H, s), 8.16 (2H, s),
7.60 (2H, d, J=8.8 Hz), 7.24 (1H, s), 7.17 (2H, d,J= 8.8 Hz), 5.23 (2H,
s), 4.82.[4 h’LTetrB)o,ll 128erod ineti)))-th3aR2 4R hipditine Lidcariodiic hdid 229 BpyH, M,
1.80 2H[§L ?'%{ o H) 8 (8H, |yﬁl_lbp0 87 (3H, ?}) O?epg4

155- Pent5y1T_Il_e ¥I{C4A14h‘(wl?5éﬁtfrazol 1 yl - phenoxyrnet hyl ) -t hi azol 2 yI kpi peridin-1
-y1}-pyrimdine [0360] 11-1 NWR (CDClS) 58.90 (1H, s), 8.16 (2H, s),
7.60 (2H, d, J= 8.8 Hz), 1H, g 17(2H d, J= 8.8 Hz), 5.23 (2H,

s)483(2Hm)3301, 3.0 2.42 (2H,
/N
N
‘N:N

5 [0333] 'HNMR (CDCh): 8 8.97 (IH, s), 7.58 (2H, m), 7.23 (1H, 5), 7.11 (2H, m), 5.18
(2H, s), 4.21 (2H, br), 3.13 (1H, m), 2.88 (2H, m), 2.05-0.70 (23H, m).

Example 39

Adamantan- 1-yl- {4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -

methanone

10

[0334] 'HNMR (CDCl): & 7.88 (2H, d, J = 8.8 Hz), 7.24 (1H, 3), 7.12 (2, d, /= 8.8 Hz),
5.23 (2H, s), 4.61 (2H, m), 3.24~3.30 (1H, m), 3.03 (3H, s), 2.93~3.00 (2H, m), 2.16 (2H, m),
2.02~2.04 (9H, m). 1.70~1.80 (8H, m).

Example 40

15 {4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyridin-3-yl-

methanone

82



t), 2.20 (2H, m, 1.80 (2H, m, 1.54 (2H, m, 1.30 (4H m, 0.89 (3H t).
WD 2008/ 083238PCT/ US2007/ 088978 Exanpl e 65 5-M

et hyl- 2-1444- (4-tetrazol -1-yl - phenoxynet hyl )-thiazol -2-yl1l1-piperid

i n-1- 3/ 11wayzdosrsde3sne [0361] 1H NWR (CDC13): 8 8. 9@1(/!15%907@)38978 17 (2H,
s), 7.62 (2H, d, 1=8.8 Hz), 7.25 (11-1, 5s), 7.17 (2H, d, J = 8.8 Hz), 5.24
(2H, s) [0335B2' }({NMR@DCB) 36. q91RH, m),,7.58. (QY, 42/1-+8|ﬂrﬁz)2772>2{1H21H) 7ra)8(1EI 13 (3H,
s), 1.81 ( R %@gﬁk ?_

5- (4- MetHo ?’9 By A 7 85U Pe? 245352 43P {28 NSRRI A Hi Bz ol - 2- 1 ]
- pi peri GH)I‘B—@4— 3y11gy @yol(m dhnesd@ived. N "N=N11 [0362] 1H NWVR (CDCL3): 88.90
(1H, s), 2 (s, 2H), 7.61 (2H, d, J = 9.0 Hz), 7.41 (2H, d, = 8.6 Hz),
7.25 (1H, s) 7.17 (2H, d J = 9. E%ﬁ% $.99 (2H, d, 1= 8.6 Hz), 5.24 (2H
s), 4.92 (2H m, 3.85 (3H, s), 3 34 (A m, 3.12 (2H m, 2.25 (2H M,

1. 85 ( 2'3_|3 [lJ rr]r?ethyl :1' I‘?ﬁ-@%traml 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-butan-1-

one

[0336] 'H NMR (DMSO-ds):  9.98 (1H, s), 7.81 (2H, d, /= 8.8 Hz), 7.66 (1H, 5), 7.29
(2H, d, J= 8.8 Hz), 5.20 (2H, s), 4.52 (1H, m), 4.10 (1H, m), 3.26 (14, m), 3.19 (1H, m),
10 2.70 (1H, m), 2.25 (2H, m), 2.15 (2H, m), 1.50 (2H, m), 0.96 (9H, s).

Example 42

Oxo-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -acetic acid methyl

L
San
N
O N o Moy

N

e

ester

15 [0337] 'HNMR (DMSO-ds): & 9.98 (1H, s), 7.81 (2H, d, /= 8.8 Hz), 7.68 (1H, 5), 7.29
(2H, d, J= 8.8 Hz), 5.21 (2H, ), 4.32 (1H, m), 3.80 (3H, s), 3.60 (1H, m), 3.32 (1H, m), 2.94
(2H, m), 2.13 (2H, m), 1.57 (2H, m).



5-Propyl-2-{444-(4-tetrazol - 1-yl - phenoxynet hyp-t hi azol - 2-yl kpi peri di n-1-y1}
-pyrimdi ne [0363] 1H NWR (CDC13): 8 8.9 (1H, s), 8.17 (2H, s), 7.61
(2H, d, J =8.8 Hz), 7.24 (1H, s), 7.17 (2H, d, J= 8.8 Hz), 5.24 (2H, s),
4.83 (2H, Wap008883338 (1H, m), 3.04 (2H, nm), 2.4 (2H, t, PODESPUEISEYE 2 22
(2H, in), 1.81 (2H, M, 1.58 (2H, M, 1194 (3H, t, | = 7.6 Hz). WO

2008/ 083238PCT/ US2007/ 088978 Exan»anBe £ Met hoxy- 2-

{4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol -2-yl | -piperidin-1-yll-pyrimd
i ne [08645- (hHa MNMRa&dIGLR)phefo n&aly()khtaz@)}ylﬁpéém{@ﬂl1y1‘ Yopiohickid 2H, d,
J=8.8 Hz), 7.25 (1H, 5s), 7.17 (2H d, J= 8 ?ZH s), 4.74 (2H

m, 381et1(Y2§FFters) 3.31 (1H, m, 303(2H m, 222(2H , 1.82 (2H, m.
Exanpl e 69

5' - Met hyl- 444- (4-tetrazol -1- yI pheﬁ thyI) t hi azol - 2-y11-3, 4,5, 6-tetrahy
dro-2H 1, 2] bi pyri dinyl 10 13): 8 8.91 (1H, s), 8.03 (1H,
m, 7.61 (2H, m, 7.33 (1@j (1@ NT8BN(21-1, m), 6.65 (1H d,
J= 8.8 Hz), 5.24 (2H, s) H, n, (1HR=N), 2.97 (2H, in), 2.22

(2H, m, 2.21 (3H, s),- (2H, n. Exanple 70
154-[4-(4-Tetrazo|-1-y|-p enoxynet hyl ) -t hi azol -2-y1]-5",6"-bis-trifl uoronet
hyl-3, 4,5, 6- tetrahydro-%ﬁMl,Z@@',2"]terpyridine

5 [0338] 'HNMR (DMSO-dg): §8.94 (1H, s), 7.61 (2H, m), 7.26 (1H, s), 7.15 (2H, m), 5.20
(2H, s), 4.65 (1H, m), 4.17 (2H, q), 3.87 (1H, m), 3.48 (2H, 5), 3.26 (2H, m), 2.81 (1H, m),
2.18 (2H, m), 1.78 (2H, m), 1.27 (3H, 1).

Example 44

(4-Methyl-piperazin-1-yl)- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-
10 yl}-methanone

[0339] 'H NMR (DMSO-ds): 5 9.98 (1H, s), 7.81 (2H, d, /= 8.9 Hz), 7.64 (1H, s), 7.29
(2H, d), 5.20 (2H, 5), 3.29 (2H, m), 3.18 (5H, m), 2.95 (2H, d), 2.61 (3H, s), 2.38 (2H, m),
2.03 (44, m), 1.65 (2H, m).

15 Example 45

4-[4-(4-Tetrazol-1-yi-phenoxymethyl)-thiazol-2-yl]-piperidine- [ -carboxylic acid
diethylamide

84



F3C WD 2008/ 083238PCT/ US2007/ 088978 [0366] 1 H NVMR (DVMsO-d6): 5 8.81 (1H
in), 839 (1H m, 8.13 (1H, dd, J=8.8, 2.4 Hz), 7.76 (1H, dd, J= 8.8, 2.8
Hz), 7.66 (1H, s), 7.59 (2H, m, 7.25 (2H, m, 6.99 (1H, d, 1= 9 Hz), 6.8
(1H, d, JVO244BP83288 19 (2H, s), 4.48 (2H, d), 3.37 (1HPCRYS2087/0889782H, ),
2.1 1(2H, m, 1.65 (2H, nm). S5Exanple 71

4-[ 4- (4-Tetrazol - 1-yl - phenoxymet hy$ Y\t hi azol -2-y1]-5'-trifluoronethyl -3, 4,5
,6-tetrahydro-2H[1,21]bipyriqkﬁyLJ§ N=t 4 [0367] [1-1 NWVR (DMVBO-d6):
59.98 (1H, s), 8.40 (1Hon) N _7.81-7. 7D(3My m, 7.66 (1H s), 107.28 (2H,
d), 6.99 (1H, d, J= 8.8 Hz), 5721 (2H, s) 43" ¢RH, d), 3.37 (1H, m, 3.1
(2H, M, 2.12 (2H n), 1.68(2H n). Exanpte 72=n
4-[4-(4-Tetrazo|-1-y|-pheﬁbx met hyl ) -t hi azol - 2-y1]-3, 4,5, 6-tetrahydro-2H[1
, 2] bi pyridinyl- 5'-carbal dehyde 15

[0340] 'H NMR (DMSO-dg): 8 9.98 (1H, s), 7.81 (2H, d, J= 8.9 Hz), 7.66 (1H, s), 7.29
(2H, d, J= 8.9 Hz), 5.20 (2H, s), 3.55 (2H, m), 3.20 (1H, m), 3.14 (4H, q), 2.81 (2H, m), 2.02
(2H, m), 1.64 (2H, m), 1.02 (6H, t, J = 6.8 Hz).

5 Example 46

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid ethylamide

[0341] 'H NMR (DMSO-ds): §9.98 (1H, s), 7.81 (2H, d, J = 8.9 Hz), 7.65 (11, s), 7.29
(2H, d, J= 8.9 Hz), 6.47 (1H, m), 5.20 (24, s), 4.01 (2H, d), 3.17 (1H, m), 3.04 (211, m), 2.78
10 (2H,m), 1.97 2H, m), 1.52 (2H, m), 0.99 (3H, t, J = 6.8 Hz).

Example 47

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidine

&
C\Y OAD\OOK 0

S—

It

0

[0342] A mixture of 4-{4-(4-methylsulfonyl-phenoxymethyl)-thiazole-2-yl]-piperidine
15  hydrochloride (100 mg, 0.24 mmaol), 2-chloropyrimidine (30 mg, 1.1 eq.) and
diisopropylethylamine (122 mg, 4 eq.) in i-PrOH (5 mL) was heated at 90 °C for 1.5 hours.
The solvent was removed in vacuo. The residue was purified on silica gel (60% EtOAc in
hexanes) to afford the desired product. 'H NMR (CDCl3): 8 8.32 (2H, d, /=4.8 Hz), 7.88
(2H, d, /=88 Hz), 7.23 (lH, s), 7.12 (2H, d, /= 8.8 Hz), 6.49 (1H, t, /= 4.8 Hz), 5.24 (2H,
20 s),4.89 (2H, m), 3.32 (1H, m), 3.06 (2H, m), 3.04 (3H, s), 2.22 (2H, m), 1.81 (2H, m).
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[ 0368] NVR (DWVS0-4): 69.98 (1H, s), 9.72 (1H, s), 8.58 (1H, d, J= 2.4 Hz),
7.86 (1H, dd,J= 9.2, 2 Hz), 7.8 (2H, d, J= 8.4 Hz), 7.67 (1H, s), 7.28 (2H,
d, J= 8.4 Hz), 6.99 (1H, d, J= 8.8 Hz), 5.2 (2H, s), 4.58 (2H, d), 3.41
(1H, m), JYQ720M23¥Y), 2.13 (2H, n), 1.65 (2H 1. WOPCT/US2007/088978

2008/ 083238PCT/ 1JS2007/ 088978 Exanple 73 1-(3 -lsoprop yl 41,2, 4]

oxadi az 30343} y The 4ddpounds mdi aarmdedsSt Bnvere syitfeniard fromtohy b Lnttthmzlmteszr

(o Py 1857 St 1535 Dl Gty b6l Mooy 570 1 5oy

?,363 éﬁtﬁogﬂrllgﬁlﬂle72@:hl03}p913d1(1§Hrﬂtﬁ)}opyadﬁg 2m2thb@dsh| féRyl-prir@dink, 86 (2H, m),

{444- ( 4-Nerararess) %ﬂwpmﬁ@ﬁa& Jrehensrableeigatyotes jma marmsesimianto|tha) 1)

b i shs v appre&a 7. 36
(1&?580)8?5%51{)& 141%x)arr[p@e31’p]oﬂé'élﬂhﬁd€rg9%%§)ofogz éz}ﬁ{n?ﬁ VQI p]p 8 tétﬂ"tz), 3’ 30

(3H, i nyonddti@a s¢dHs sgl)/entzsuzﬁ ag DMF, f1:CH ) %nmezarmwnl)ase Ex@lmsﬂ@t?,%cos,

4-[ 4- (4- 0 | ).zt hi fluoromet hyl-3,4,5
U 6-t et r ARYAT dgﬁ%ﬁﬂ 8%?8 pf}?u% ﬁra%“\‘i\ﬁ‘ iR Bl 002 OBgors
experimentation to optimize yields. Add1t1’onally, alternative coupling methods can be used

that are well known in the art of organic synthesis.
10 Example 48

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl}-piperidin- 1 -yl } -4-methox y-

S
@/NQA}“O
=N

O\ O

pyrimidine

[0344] 'HNMR (CDCls):  8.06 (1H, d, /= 6.0 Hz), 7.87 (2H, d, /= 8.8 Hz), 7.23 (1H, s),
15 7.12(2H,d, /= 8.8 Hz), 5.98 (1H, d, /= 6.0 Hz), 5.24 (2H, s), 4.88 (2H, m), 3.90 (3H, s),
3.31 (1H, m), 3.04 (5H, m), 2.20 (2H, m), 1.81 (2H, m).

Example 49

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-4-trifluoromethyl-
pyrimidine
@\ Q
i
S

&
N NQ/Q\
/\Iz/ 0

F 0
20 F

[0345] 'H NMR (CDCls): 8 8.50 (1H, d, /= 4.8 Hz), 7.88 (2H, d, /= 8.8 Hz), 7.24 (1H, s),
7.12 (2H, d, /= 8.8 Hz), 6.76 (1H, d, /= 4.8 Hz), 5.24 (2H, s), 4.92 (2H, m), 3.34 (1H, m),
3.11 (2H, m), 3.04 (3H, 5), 2.24 (2H, m), 1.84 (2H, m).
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[0371]11-1 NWMR (CDC13): 6 8.4 (IH, s), 7.87 (2H, d), 7.63 (1H m, 7.26
(IH, s), 7.12 (2H, d), 6.69 (1H, d), 5.23 (2H, s), 4.55-4.50 (2H, m,
3.38-3.28 (1H, m, 3.20-3.10 (2H, in), 3.04 (3H, s), 2.30-2.20 (2H, m,

1. 90- 1. 80 WO HS/MB238EXxanpl e 76 55- Et hyl - 2- PCT/US2007/088978
(4-[4-(2-fluoro-4-net hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-y1] - pi peri di n-1-
y1l}- pyrimdine [0372] NVR (CDCl3)Exag®led¥ (2H, s), 7.65-7.70 (2H, m),
7.21-7.26 (2H, m, 5.30 (2H, 10 s), 4.81-4.84 (2H, m, 3.25-3.28 (IH, m,
3.03 (3H- ’45%(W%ar&sﬂ?on@@ﬂrben&)wne%y‘ﬂﬂth(a%b‘l 2-Q)-pip&ridib- ICAM4, 6Wimedhy?.7- 1. 81 ( 2H,
m, 1.19 (3H . Exanple 77

5- Et hyl-PZ“{“A‘ime(Z fluoro-4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - pi per
idin-1-y1}- pyrimdine 15 [ 0373] NIVR (CDC13): 6 8.96 (1H, s), 8.19 (2H,
s), 7.55-7.25 (4H, m, 5.31 (2H, s), 4382 (2H, m, 3.30 (1H m, 3.04 (2H,
m, 2.47 (2H, q), 2.23 ( H,Nn'), 1. \{\1 ~ M, 1.20 (3H, t). Exanple 78

444- ( 4- Met hancsul f onyl - thyl)-thia -¥l] - 4- et hyl - pi peridine-1-c
arboxylic 20acid tert-but Step 1: &

4- Cyano- 4- net hyl - pi peri di né¢-| - car boxylic aci teft- butyl ester C) NV

5 [0346] 'HNMR (CDCls): §7.88 (2H, d, /= 8.4 Hz), 7.22 (1H, 5), 7.12 (2H, d, J = 8.4 Hz),
6.27 (1H, ), 5.24 (2H, s), 4.96 (2H, m), 3.28 (1H, m), 3.04 (3H, s), 2.99 (2H, m), 2.29 (6H,
s),2.19 (2H, m), 1.80 (2H, m).

Example 51

5-Ethyl-2- {4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -
10 pyrimidine

[0347] 'HNMR (CDCl): 6 8.19 (2H, 5), 7.87 (2H, d, /= 8.8 Hz), 7.22 (1H, s), 7.12 (2H, d,
J=8.8 Hz), 5.24 (2H, 5), 4.84 (2H, m), 3.30 (1H, m), 3.04 (2H, m), 3.03 (3H, s), 2.47 (2H, q,
J=17.2Hz),2.22 (2H, m), 1.81 (2H, m), 1.20 (3H, t, J = 7.2 Hz).

15 Example 52

5-Ethyl-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yI]-piperidin-1-yl } -pyrimidine

o
o o,

N=N

[0348] 'H NMR (DMSO-d;): § 9.98 (1H, 5), 8.24 (2H, s), 7.80 (2H, d, J = 8.8 Hz), 7.66
(1H, 5), 7.28 (2H, d, J = 8.8 Hz), 5.20 (2H, s), 4.67 (2H, m), 3.32 (1H, m), 3.01 (2H, m), 2.43
20 (2H,q,J=7.2Hz),2.07 2H, m), 1.59 (24, m), 1.11 3H, t, /= 7.2 Hz).
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)L-0 CN [0374] To a solution of 4-cyano-piperidine-I|-carboxylic acid
tert-butyl ester (4.52 g, 20 nmmol) in THF (50 nL) was added LHVDS in THF
(24 nmL, 24 mmol) at 0C. After stirring 5at 0C for 1 hour, Mel (5.7 g) was
added. Theogmagdsioe ni xture was kept at OC for 2 hour LCTVHepN7{988974 t | oned
bet ween Et OAc and H20. After concentration in vacuo, the residue was
purified by silica colum chromatbgmaglbg3wi t h Et OAc/ hexanes to give the
desired product. Step 2: 4-Carbanoyl-4-nethyl-piperidine-I-carboxylic acid
tert - but yluoRsb ga-[8.(3-Negzd-1-A-pYRERA3Tabx ety PR 61- 291 Hhiperidin-1-y1)-
4-cyano-4;nephj|Epﬁperidinégﬁ%carbogylgg g%?d tert?gg?§l estgr (2.24 g, 10
mol ) ipyridianol (25 nl) was added DMSO (1ml), aqueous |N NaOH (12mL, 12
nmol ) and H202 (4 inL) at roomtenperature. The m xture was heated at 50C
for 3 hours. After cooling to room§ erature, the mxture was partitioned
bet ween Et OAc and H20. The or gant was washed successively with H20
and brine. After drying S , the sol t was renoved to afford the
desired product. Step 3:34- t Ay1- 4-t hi ocakb gymnpiperidine-l-carboxylic
acid tert-butyl ester ¥ [93%"6] To a sol uti onNof \—p|

4- car banoyl- 4- met hyl - pi peri di ne-1-carboxylic acid tert-butyl ester (2.1 g,

8.7 N ) L saqn’ t, (3. nmol ) at
roort 2008 Hler 1 UM CHTRORR IPE TG TERAR.D. L8R Lo, "X or

cool i ng(1HQd r.oean PR Gt HE &d, =he2 S0l MeNT. 70vasH Is§emedHi &, ¥.ag (M, and t he

resi due masggartitioned betmgﬁﬂ Et OAc _and HoO The organic |ayer was washed
with sat-dh @fedInoEE Mnd ! Brithay): ) @ 8Pyi ng (Na2SO4), the sol vent was

renoved in vacuo, and the residue was purified by silica colum

chromat ography wi th Et OAct hexanes to afford the desired product. Step 4:
4- (4- Et hoxycar bonyl -t hi azol- 2-y0- 4- net hyl - pi peri di ne-|-carboxyfic acid
tert-butyl ester Example 54

10 5-Bromo-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-pyrimidine

O/(S\LOO\
NN N N/%N
Br/(;\l‘z/ N=N

N

[0350] 'H NMR (CDCL): & 8.90 (1H, s), 8.29 (2H, s), 7.60 (2H, d, J = 9.0 Hz), 7.25 (1H,
s), 7.16 (2H, d, /= 9.0 Hz), 5.23 (2H, s5), 4.81 (2H, m), 3.31 (1H, m), 3.06 (2H, m), 2.21 (2H,
m), 1.79 (2H, m).

15 Example 55

5-Fluoro-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pynmidine
>3
N ND/Q\Q\/O\Q\ \
’(,\7/ N N
FN\=N \s

[0351) 'HNMR (CDCly): & 8.91 (1H, s), 8.20 (2H, s), 7.60 (2H, d, J = 8.6 Hz), 7.25 (1H,
s), 7.16 (2H, d, J = 8.6 Hz), 5.23 (2H, s), 4.78 (2H, m), 3.31 (1H, m), 3.06 (2H, m), 2.21 (2H,
20 m), 1.83 (2H, m).
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[0377] To a solution of 4-nmethyl-4-thiocarbanoyl-piperidine-1-carboxylic
acid tert-butyl 5ester (1 g, 4 mmol) in EtOH (10 nL) was added et hyl
bronopyruvate (0.78 g, 4 nmmol) at roomtenperature. The m xture was heated
t o refl uxiw2fog/p83dishours. After cooling to roomtenperBELPE0YREI80l vent
was renoved in vacua. The residue was dissolved in nethylene chloride (15
m.), Et3N (1 nL) and di-tert-butylExdmplaIonate (1.3 g) were added to the
solution. The mi xture was stirred at roomtenperature overnight. The

m xt ur e 4BBichashed 4-[1Q4-vttabol H2( -idenbxdymetigl])-tkihta2-di-yipegdig-Na2sS04) , t he

sol vent was.renoved in vacuo, and the residue was purified by silica colum
chr omat FGFHRFHY wi t h Et 0Ac/ hexanes to afford the desired product. Step 5:
4- (4- Hydr oxynet hyl -t hi azol - 2-y1) - 4- et hyl - pi peri di ne- 1-carboxyl c¢ acid

tert-butyl ester 0 15y 0-N S\ 03787\ To @ salution of
4- (4- et hoxycarbonyl -t hi azptN2- y1) -4~ - ‘ i dijne-1- carboxylic acid
tert-buty] ester (0.6 (]9 1. 77/ i n anhydrous” (10 nlL) was added
LiAlH4 (0.1 g, 2.6 mmol) N) C. The mixture was kepgt at 0 C for 2 hours
and the reaction was quenthed with EtOH The solvent was evaporated and the
residue was diluted with 20 Et0OAc, washed with IN NaOH, brine. After drying
(Na2§04yp3sone 'SaMRREDERS: J £9PMed s), B 190U, BAd2Hhe regpdye Masipurified by
silica colum chronat ography with Bt OAcThexanes to afford the desired
pr oduct 3),3tled28; d, /= 8.8 Hz), 5.23 (2H, s), 4.62 (2H, m}), 3.34 (1H, m), 3.18 (2H, m), 2.25 (2H,
4- (4- I\/Etmgapgggjﬁ orByI oxymet hyl -t hi azol - 2-y1) - 4- et hyl - pi peri di ne-
1-carboxyli'c C|’3ntert-butyl ester 25 WO 20081083238PCT/ US2007/ 088978
[0379] To a sol ution of
4- (4- hydr oxynet hyl - t hi azol - 2- y1) - ZXAEPRAT- pi peri di ne- 1- car boxyl i ¢ acid
ten-butyl ester (0.42 g, 1.3 mmol) in nmethylene chloride (10nlL) was added
met hane§t@}f1@f@y5|-méﬂhb/b¥-i{g'é4"(43?%92%-,1-ﬂiphewythml@@i'éﬂﬂynlmﬁdﬁe1'(}@.'2 g, 2
mol, ), a:q nfindM ter stirring at 0C for 1 hour, the mxture was diluted with
Et OAC ahd Washed with H20 and Sbrine. After drying (Na2S®™), the sol vent
was renoved in vacua, and the residug was purified by silica colum
chromat ography wi th Et 0Ac/ hexa to\z;?f\g desired product. Step 7:
444- (4- Met hanesul f onyl - ph n@ﬁrﬂ hi“azo 1]n 4- et hyl - pi peri di ne-1-
carboxylic acid tert- te N\_‘,N
=N
C)
[0353] 'HNMR (CDCl): 5 8.90 (1H, s), 8.08 (1H, s), 7.60 (2H, d, /= 8.8 Hz), 7.24 (1H,
s), 7.17 (2H, d, J = 8.8 Hz), 5.23 (2H, s), 4.80 (2H, m), 3.30 (1H, m), 3.04 (2H, m), 2.19 (2H,

m), 2.16 (3H, s), 1.81 (2H, m).
15 Example 58

2-Chloro-5-methyl-4- {4-[4-(4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl }-

pyrimidine
Me S
AL O,

[0354] 'HNMR (CDCL): 6 8.92 (1H, s), 7.96 (1H, 5), 7.60 (2H, d, J = 8.8 Hz), 7.27 (1H,
20 s),7.16 (24, d, J = 8.8 1z), 5.23 (2H, 5), 4.17 (2H, m), 3.31 (1H, ), 3.10 (2H, m), 2.26 (2H,
m), 2.21 (3H, s), 1.95 (2H, m).
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10[ 0380] A m xture of

4- (4- met hanesul f onyl oxynet hyl -t hi azol - 2-y1) - 4- et hyl - pi peri di ne- 1-
carboxylic acid tert-butyl ester (0.2 g, 0.5 nmol),

4- mret hane P 2WHY§32Phenol (86 ng, 0.5 mmmol) and Cs2CC3 PATOSHY/0882782 ol )
in acetonitrile (4 m.) was heated at 40 C overnight. After cooling, the
solid was filtered through a pad déixapwlld§%. The filtrate was concentrated
in vacuo. The residue was purified on silica gel (EtOAc-hexanes, 1:1) to
afford 155(t4k(eh1d1®sﬂhmﬂ) m{@qm@t tetrthdoldl -PRed B2 B Y1) - tHaz0l 831 ]-gibbridim) syl 7. 23 (1H,
s), 7.09 in 2 (2H, s), 3.64-3.54 (2H, in), 3.3-3.24 (2H, in), 2.99
(3H, s) /P ‘Qel (2H m, 1.72-1.64(2H, m, 1.41 (9H, s), 1.36 (3H, s).
Exanpl e 79

444- (4- Met hanesul f onyl - phenoxyne - S azol 2-y1] - piperidine-1-c
arboxylic 20acid tert-butyl a0 of
4- (4- hydr oxynet hyl- 5- ihﬁh’ -yl) plper eNI-Marboxyllc acid

tert-butyl ester (O } 4- nethanesulfonyWrﬁhenol (0.1 g, 0.6
mol ) and PPh3 (0.18 g, 72mm|) in THE (5 mL) was added

di et hyl azodi car boxyl at e (DEAD) (0.22 g, 0.72 WO
2008/5083PC'I'HL‘DS\ZBQD/I\&8893)88 B0l )H &y, SraqaH] Shes eyde/ = meﬂx)ezsﬁa ting

t t 30 t
Fenoved (et v+ B2 Qs G T EHCe %Sﬂ%wﬁb&@f%aﬁé% EM i ca gel
to afforsyi 4%6(296@9 r3eaclv (pnoielqutw(ihl MR 10CRG] §L1 66028, fgH, d, J =9 Hz), 7.09
(2H, d, J =9 Hz), 5.2 (2H s), 4.28-4.10 314304(1H in), 3.04

(3H s), 2928(2H r‘r),5244( 12(2H in), 1.76-L64 (2H ),
1.47 (9H s). Exanple 80 4- Hhanible 607

R

\ \,-N
=N

N
AT
10 ol 2N

[0356] 'H NMR (CDCl): & 8.91 (1H, s), 8.23 (2H, s), 7.61 (2H, d, J = 8.8 Hz), 7.26 (1H,
s), 7.17 (2H, d, /= 8.8 Hz), 5.24 (2H, s), 4.82 (2H, m), 3.32 (1H, m), 3.07 (2H, m), 2.22 (2H,
m), 1.81 (2H, m).

Example 61

15  5-Heptyl-2-{4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-
pyrimidine

/\’\/vc\}’ OALO\QO ~Chy

[0357] 'HNMR (CDCL): § 8.16 (2H, s), 7.87 (2H, d, /= 9.0 Hz), 7.22 (1H, 5),7.12 (2H, 4,
J=9.0 Hz), 5.24 (2H, s), 4.83 (2H, m), 3.29 (1H, m), 3.04 (2H, m), 3.03 (3H, s), 2.42 (2H, t,
20 J=7.4Hz), 221 (2H, m), 1.80 (2H, m), 1.52 (2H, m), 1.28 (8H, m), 0.89 (3H, 1).
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10Step 1:

4-[4- (1- Hydroxy-et hyl)-5-nmet hyl -t hi azol - 2-yl kpi peri di ne- 1-carboxylic acid
tert- butyl ester [0382] To a solution of

4- (4-f or MmO BOBEESPAR| - t hi azol - 2- y1) - pi per i di neThcar boxyPFRUEEYHSEEF t - but y!
ester (0.31 g, 1 rarnol) in THF (10 nL) was added MeMyl (1 ni, 3 mmol) in
Et 20 15at roomtenperature. The r &uahiplendd m xture was stirred at room
tenperature for 1 hour. The reaction was quenched with saturated aqueous
NHACL and| @Pqi(am&tﬁﬁhewrdﬂy% xy i/ PhGaa Tyl ayRfidwasylyashad i w t h H20 and
brine. After drying over , the solvent was renoved. The residue was
purifi ed®ypjpidingsh chr omat ography on silica gel to afford the desired
product. 20Step 2: 4-

{441- (4- Met hanesul f onyl - phenoxy) - ethyl |5 Lhy zol -2-yl | - pi peridine-1
- carboxylic acid tert-butyl @stefijfﬁéég}\T HQZ;BL_ i on of
444- ( 1- Hydr oxy- ethyFT\SrQEngL;D ol -2-yl ppi p |dhnéHi carboxylic acid
ten-butyl ester (0.15g, 0.4 4- et hanesul f on I-phenol (0.08 g, 0.46
mol ) and PPh3(0.14 g, 0.55mmmol) |n THF (5 nmL) was added DEAD (0.1 g, 0.55

ol 5 atjo3FRpOrHNEIRGEBICIN S 8. F@@H ‘§)’5U|8fi (Mg, dYiy<tag Hz)"@%Q%IH rs,edo @y room
terrperature for 30 mnutes. Thc solvent was renoved. The residue was

pur i fi ed =88 HzaSR3dAM otiet S M), 120 §H, a3 §2H, m)at $0REL. thé 4aédted

oy, VB8 fuba sy T AR g o3t g ey 20661 03 o

rr), 239(3H s), 2.04-1.96 (2H, rEnx) l_ (3H, d, J—6Hz), 1.66-1.58 (2H,
m, 1.42 (9H, s). 10Exanple 81

443- (4- Met hanesul f onyl - phenoxymet hy1) 41, 2, 41oxadi azol -5-y1] -p
peri di né-Hertdrh ki ﬁ%%@blﬂbpheﬂawwh)ébﬂwol Bydpippridin-1 yl} -pyrimidine
N- Hydr oxy- 2- (4- net hanesul f onyl - phenoxy) -acetam dine 15 -g 8

/\/\/\/C\YNQ/Q\’ "y
—N =

[0359] 'HNMR (CDCL): § 8.90 (1H, s), 8.16 (2H, s), 7.60 (2H, d, /= 8.8 Hz), 7.24 (1H,
s), 7.17 (2H, d, J = 8.8 Hz), 5.23 (2H, s), 4.82 (2H, m), 3.29 (1H, m), 3.04 (2H, m), 2.42 (2H,
£), 2.20 (2H, m), 1.80 (2H, m), 1.53 (2H, m), 1.28 (8H, m), 0.87 (3H, 1).

=

10

Example 64

15  5-Pentyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine

5

Yo
AT s,
——-'N =

N

[0360] 'HNMR (CDCL): § 8.90 (1H, s), 8.16 (2H, ), 7.60 (2H, d, J = 8.8 Hz), 7.24 (1H,
s), 7.17 (2H, d, J = 8.8 Hz), 5.23 (2H, s), 4.83 (2H, m), 3.30 (1H, m), 3.04 (2H, m), 2.42 (2H,
), 2.20 (2H, m), 1.80 (2H, m), 1.54 (2H, m), 1.30 (4H, m), 0.89 (3H, t).
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HO NH /KNH [0384] To a m xture of (4-nethanesulfonyl-phenoxy)-acetonitrile
(2 9, 9.5 mol), KRCXB (1.3 g, 9.5 mol) in H20 (30 nL) and EtOH (15 nlL)
was added hydroxyl am ne hydrogenchloride (1.32 g, 19 mml). The m xture was
heat ed ungdey,h&fdity overnight, cool ed and ethanol was genpusfokf-4ato and
the residie nas extracted with EtOAc (150 inL). The 20organic |ayer was
washed successively with H20 and ﬂ&hﬂledyter drying (Na2S®™), the sol vent
was renoved to afford the desired product. Step 2:

car boxy FTICBO A RO BT akb BT o Tosadt Do B2 SEheie e Gy poPnfhe € e

pi peridi ne-1, 4-di carboxylic acid nono-tert-butyl ester (2.06 g, 9 5 mol),
NEt3 ( 11 g, 12 mmol) in toluene (150WrL) was added i sobutyl chl orof onnate
(1.23g, 9 Mol ) at OC The m x u irred at roomtenperature for 1.5

hours. N hydroxy- 2- nme onyl - pﬁ-vo )-acetam dine (1.5 g, 6 nmmol)
was added to the nlxture{ nlxture was ed-under reflux overnight,
cool ed and the m xture shed successive y t N H20 and brine. After
drying (Na2SO4), the solvent was renoved. The resifdue was 10 purified by

fl ash chronatggra phy on silica to afford the desired product. 1H NWR
( CDC13) [038%). 981 MNMR (CD@): 53. 91141%2958&6(%158)216@2%}1 &y =3 Ez)47@5((Ii,H m,

3. 14, (15 7.3 _(21%;2%@%9?324?2}%),(4%5 i), 3,50 {81, 2) 0% 0k i, ) 223 (AP (2H M,

1.46 (9
4- [ 5- (4mex Ia@ess) 1.8hy2AH, pidlenoxynet hyl ) -[ 1, 2, 4] oxadi azol - 3-y11- pi peri di ne- 1-
carboxylic 15acid tert-butyl ester NNO N Oy N

Example 66

5-(4-Methoxy-phenyl)-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-
yl}-pyrimidine

N N
N
a
10 MeQ

(0362] 'H NMR (CDCL): § 8.90 (1H, s), 8.52 (s, 2H), 7.61 (2H, d, J = 9.0 Hz), 7.41 (2H, d, J
= 8.6 Hz), 7.25 (1H, s), 7.17 (2H, d, J = 9.0 Hz), 6.99 (2H, d, J = 8.6 Hz), 5.24 (2H, 5), 4.92
(2H, m), 3.85 (3H, s), 3.34 (1H, m), 3.12 2H, m), 2.25 (2H, m), 1.85 (2H, m) .

15 Example 67

5-Propyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

[0363] 'HNMR (CDCLy): §8.9 (1H, s), 8.17 (2H, s), 7.61 (2H, d, J = 8.8 Hz), 7.24 (1H, s),
7.17 (2H, d, J = 8.8 Hz), 5.24 (2H, s), 4.83 (2H, m), 3.31 (1H, m), 3.04 (2H, m), 2.4 (2H, t, J
20 =7.6Hz),222(H, m), 1.81 (2H, m), 1.58 (2H, m), 0.94 (3H, 1, J = 7.6 Hz).
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Step 1: 4- (N Hydroxycarbam m doyl) - pi peridine-1-carboxylic acid tert-butyl
ester N-CHNH2 O/« N [0386] To a m xture of

4- cyano- pi peridi ne-|-carboxylic acid tert-butyl ester (6.3 g, 30 mol),
K2CO3 (4. gvcgzooﬁgéﬁgol) in H0 (50 nL) and EtOH (30 nlL)pass2ad@eshss

hydr oxyl am ne hydrogenchloride (4.17 g, 60 mmol ). The m xture was heated
under reflux overnight, cooled togkappleisgmPer ature and ethanol was renpved
in vacuo. The residue was 5extracted with EtOAc (300 nL). The organic |ayer
was was tvel j 2 n e dryi.n Na . the

sor vent SueT PSR Al Bl Pl S Ba b S0 Mg a e I e

4- (5- Hydroxynet hyl -[ 1, 2, 4] oxadi azol - 3-y1) - pi peri di ne-| -carboxylic acid
tert-butyl ester NO br OH 10[0387%‘§0\a sol ution of hydroxy-acetic acid
(1.67 g, 22 mmol), NEt3 (4.4 g,/ 4 ) Win toluene (150 nL) was added

i sobutyl chl orof ormate (6 ,Né?A,!\m ol ) at e mxture was stirred at
roomtenperature for 1.5 our,\f. 4- (N- Hydr ox @tai rni doyl) - pi peridi ne-1-
carboxylic acid tert-butdl “&ster (5.35 g, 22 ok . Nas added to the

m xture. The m xture was heated under reflux over nPght, and then cooled to
roomtenperature; the mxture was ed 15successively with H20 and brine.

h
After diS3pHly (HRADBOEGDCh)YE 8s9él(\]/Hn%):Ag/§%(%ﬁb\7éé.(2PhWeJr; Hake 74§18 ssol ved

in THF (2 and 0 Mpgf? , Srmgh) . i Xture
was 3s_|t i é)? ge)'cliﬁ{g%H’rdb{n)mgt%gH é?’g?ur é ,((;1%)9 émﬁoﬂ%g an Usl)’}/%?legﬁv(’j\n ’hlg]%lﬁlrén (50 ni).
The or gemi222 @Hem)yvia®? REstoed with brine, after drying (Na2SO4), the sol vent
was renoved in vacuo, and the residue was purified by silica colum

chromat ogr aphy wi th Et 0Ac/ hexanesgksmpleahford the desired product. Step 3:
4- (5- Met hanesul f onyl oxynet hyl -[ 1, 2, 4] oxad azol - 3-ye- pi peri di ne- 1- car boxylic
aci d t esiniAyyvd.[REL@RIrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3,4,5,6-tetrahydro-2H-

[1,2"bipyridinyl
%
N
oY
N«N

T =
10 N=N

[0365] 'HNMR (CDCl3): 8 8.91 (1H, s), 8.03 (1H, m), 7.61 (2H, m), 7.33 (1H, m), 7.26
(1H, 5), 7.18 (2H, m), 6.65 (1H, d, = 8.8 Hz), 5.24 (2H, s), 4.33 (2H, m), 3.25 (1H, m), 2.97
(2H, m), 2.22 (24, m), 2.21 3H, s), 1.89 (2H, m).

Example 70

15 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl}-5',6"-bis-trifluoromethyl-3,4,5,6-
tetrahydro-2H-[1,2",6',2"]terpyridine

A
FaC™ SN Y
N=N
“"°N
«
FsC
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[0388] To a solution of

4- (5- hydroxynet hyl-[ 1, 2, 4] oxadi azol - 3-y1) - pi peri di ne- 1-carboxylic acid
tert-butyl ester (0.2 g, 0.7 rnnol) in nethylene chloride (5 nL) was added
met hanesulf@syskogdsori de (0.1 g, 0.9 mmol ) and tri et hypcaosRendséh7d4 g, 1.4
mmol) at 0C. After stirred at OC for 1 hour, the mxture was diluted with
Et OAc a'reiss\@ﬁlshﬁ%mt(g ),y 2Dk} P@H%tgegﬁr}y'@% SedRad)s - bles aalyent vas
renoved I n vacuo e resi ue was’ purifred by silica colu

chr omat ggidapHyddpi/t=8. EREAdHhexaids s3,G.5&f(26r ), 7126 (didsm), éd)9r§|tHdedt* Bt ep 4:

45 5 o emegt{ vl phenpayret Yl 2 @ g o et e

4- (5- metghanes i emyl oxymet hy141, 2, 4] oxadi azol - 3-y1) - pi peri di ne- 1-
carboxylic acid tert-butyl ester (0. 12 g, 0.33 nmol),

4- methanesul f onyl - phenol (86 ny, %gm p and Cs2C3B (0.33 g, 1 nmol) in
acetonitrile (5 nL) was heated at C'tor 2 hours. After cooling, the solid

was filt ad of li.te efl trat tra

Vacuo.  frAT T St iT LS O e B SR SRR e ??‘d o
afford (hedesidied 15 product. 11-1 NMR (CDC13): 67.9 (2H, d, J= 8.8 Hz),
7.12 (2H, d, J= 8.8 Hz), 5.34 (2H, s), 4.2-4.05 (2H, m, 3.03 (3H, s),
3.04-2.85 (3H, n), 2.05-1.96 (2H, ns-%.8-1.7 (2H, m, 1.45 (9H, s).
Exanpl e 83 4-(5-Benzyl oxynet hyl - {1 I,

, 2, 4] oxadi azol - 3-y1) - pi peri di net | - ¢ar Boxylic ci d tert-butyl ester 20
[0390] To a solution of b cetic a 30 mmol ), NEt3 (3.6 g,
36 mmol) in toluene (130, yas added i sob Nl/émoformate (4.1 g, 30

mol ) at OC. The mixtur& was stirred at roomterrpe:rNature for 1.5 hours.
4- (N- hydr oxycar barni m doyl) - pi peri di ne-1- carboxylic acid tert-butyl ester

(7.3 0 verﬂrgﬂﬁ)f‘lm%ﬁﬂﬁﬁgﬂ%%@?‘ﬁ“s Kuo 1 IRe 7 envis 2Rfent gd under

refl ux coo ure was ed SUCCGZSI vely th H20
and 10br i728.(2HAf d)e6. 92U\, dg/ € REABDA] 21 {2k sk 6148 €2H., das3 T @hpwedd. 1 THe mesi due was

purifie y. 5l a ma ography on silica gel to afford the desired
9 oA 70 ST

pr oduct 57.4-7.3 (5H m, 4.7 (2H, s), 4.69 (2H, s),
4.2-4.04 (2H, m, 3.02-2.84 (3H, @ 204194(2H m, 1.84-1.7 (21-1, m,
1.46 (9H, s). 5Exanple 84 Xamp

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3.,4,5,6-tetrahydro-2H-[ 1,2 Tbipyridinyl-
S'-carbaldehyde

15 0O N

[0368] 'H NMR (DMSO-ds): 5 9.98 (1H, s), 9.72 (1H, s), 8.58 (1H, d, J = 2.4 Hz), 7.86
(1H, dd, J=92, 2 Hz), 7.8 (2H, 4, J = 8.4 Hz), 7.67 (1H, 5), 7.28 (2H, d, J = 8.4 Hz), 6.99
(1H, d, J= 8.8 Hz), 5.2 (2H, 5), 4.58 (2H, d), 3.41 (1H, m), 3.17 (2H, m), 2.13 (2H, m), 1.65
(2H, m).
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5- Et hyl - 2-

{4-] 3- (4-nmet hanesulf onyl- phenoxynet hyl)-[1, 2, 4] oxadi azol - 5-yl kpi peridin-1-y
1}- pyrimdine [03911 To the crude HCl1 salt (0.18 g, -0.5 mmol) of

443- (4- methgnfsmsshany! - 10phenoxymet hyl) 41, 2, 4] oxadi azpliasxhkdRkeer i di ne,
prepared by treatnment of 44344-

nmet hanesul f onyl - phenoxynet hy1) 41, QEx%an)fc?‘Ijj azol - 5-yl kpi peri di ne- 1-car boxylic
acid tertbutyl ester (Exanple 81) Tnh &'%0ane with 4N HCl, was added
2-propanol. (3 nL), followd by DI PEA (013 g, .1 pmol) and _

2- Chl or ol-@:lé?mgmxl—ﬁy?aﬂﬁxaﬁhﬁ@'-écy.DﬁrH;§4-Teti@ﬁ%ﬂgylfonfrhahqne@mftﬂ?»ﬂbfhaﬁzszlr%r e was

sti rredﬁt_pigg}iogleover night. Aafter concentration in vacuo, the residue 15was
purified by silica colum chromatography w th Et 0Ac/ hexanes to afford the
desired product. 111 NMR (CDC13): 38.18 (2H, s), o7/.89 (2H, d, J= 8.8 Hz),
7.15 (2H, d, J= 8.8 Hz), 5.24 (2H, s), 4.75- 5_/\5(_%,‘;1 m, 3.3-3.2 (1H, m,
3.2-3.1 (2H, m, 3.03 (3H, s), 2.47 H, qr@'u 6 |3—|z), 2.22-2.16 (2H,

rn), 1.96,-4.84 (2H, m, 1.19 (31-15 = 7.6 I—E). Exanpl e 85

204- Hydr oxy- 444- (4- et hyl sul f any)-< xymet hyl ) -thi azol - 2- A-pi peridine-1-c
arboxylic acid tert-butyl regier{ Step 1:

4- (4- Met hyl sul fanyl - ph I;Etﬁav -~ hi azol e [0392] A m xture of

4-chl oronet hyl thiazol e hydrochloride (3.0 g, 17.6 mol), 4-

net hyl sul f anyl - phenol (2.5 g, 9 eq.) and K2CO8 (6.1 g, 2.5 eq.) in acetone
(60 nmL) was hqated to reflux for 48 hours. After cooling, the solid was
filteéredl®H. HMNMRI(CDCH e WE(251, evapes dited), 7d 1 d?iurek §.28 12R.a¢076-The crude

N oh on BB T REH A rhra (08, 47 OB g B BN 0 8 SN S0n.
removal (i, thhe.osol 8cnH, af flo3edet, 8 he= dediz).ed product as an off-white solid.

Step 2. 4-Hydroxy-444-(4-nmet hyl sul fanyl - phenoxynet hyl ) -t hi azol - 2-yl kp
peridine-1- carboxylic acid tert-phyliester 10 0 H

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -benzooxazole

@O K,
10

[0370] 'H NMR (CDCls): 8 7.87 (2H, d, J = 8.4 Hz), 7.36 (1H, d, J = 7.6 Hz), 7.01~7.19
(6H, m), 5.24 (2H, s), 4.42 (2H, m), 3.30 (3H, m), 3.03 (3H, ), 2.27 (2H, m), 1.95 (2H, m).

Example 75

4-[4-(4-Methanesulfonyl-phenoxymethyl}-thiazol-2-yl]-5'-trifluoromethyl-3,4,5,6-tetrah ydro-
15 2H-[1,2"]bipyridinyl
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[0393] To a stirred solution of
4- (4- met hanesul f anyl - phenoxynet hyl ) -t hi azole (3.92 g, 16.5 nmmol) in THF (40
m.) at -78C was added n-BuLi (1.73 nL, 1.05 eq., 10.0 Min hexanes). The

resul ti ngpaPiddihRmgwas stirred at this tenperature forp@Qudthdtukess Then a
solution of 1- Boc-4-piperidone (3.30 g, 1 eq.) in THF (20 nL) was added in

was. queniah o R CPENT R Lb8 B TR P ES il TR O e T

vacuo. The.au (tHUd)Es PRS2 XS, Mactesh @i, ), Ae 28 Tie ndr 9ania ol(2y en), e
separated, washed with brine and dried over Na2SO4. After renoval of the
sol vent ,(31'114% 2%t Prbdauct 9%AS0 i) ed on silica gel (EtOAc: hexanes = 2:3)
to afford the desired product as a foam 1H NMR (CDCl3): 8 7.27 (2H, d, J=
8.8 Hz), 7.26 (1H, s), 6.93 20(2HExampl768.8 Hz), 5.14 (2H, s), 4.02 (2H,
br), 3.27 (2H, br), 2.97 (1H, br), 2.45 (3H, s), 2.11 (2H, m, 1.86 (2H,
m, 3. 48-Kilyl2- &) [4-Ex@wpd-8-nBhanesulfonyl-phenoxymethyl)-thiazol-2-y1]-piperidin-1-yl} -

4- Hydr oxy- 444- (4- nmet hanesul f onyl - phenoxymnet hyl ) -t hi azol - 2-y1] - pi peri di ne-1| -
car boxyPYemiiiey tert-butyl ester 25 WD 2008/ 083238PCT/ US2007/ 088978
[0394] To a solution of

4- hydr oxy- 444- (4- et hyl sul f anyl - pl i enoxynmet hyil ) - t hi azol - 2-y1] -
pi peri di ne-I-carboxylic acid tgjb/lé@};&‘d e Ex%npl e 85, 6.8 g, 15.6
mml) in Cl-12C12(150 ml) om/te tursrradded m CPBA (8.4 g, 2.2
eq.) portionw se. The g@@}{’;g ol ution was i iéee for 30 minut es, then

it was washed with 2 N Na olution twice and 58ried over Na2SO4. After
renoval of the solvent, the crude product was purified on silica gel

(Et OAc: hexanes = 3:2) to afford the desired product as a white foam 1H NWR
(CDC13): 8 7.88 (2H, d, J=8.8 Hz), 7.31 (1H, s), 7.12 (2H, d, J= 8.8 Hz),
5.24 (283723), 'HNDAR (QBCLD )8, 1832H7s)( 2B6~010) (2H3mM 4 J13A26 $3H, ), 530(2H, n),

1.8

Toales S s B0t asddon FERTD. Salhm o 0197 O B 4530 8b 2841 1 di ne- 1-
car boxybHemaal -1 81 (zHuh)y . 1eE3re ),
Example 77

5-Ethyl-2-{4-[4-(2-fluoro-4-tetrazol- I -yl-phenoxymethyl)-thiazol-2-y[]-piperidin-1-yl}-

pyrimidine

P
Vonay
(Y @
15 N=N

[0373) 'HNMR (CDCly): § 8.96 (1H, s), 8.19 (2H, s), 7.55-7.25 (4H, m), 5.31 (2H, s), 4.82
(2H, m), 3.30 (1H, m), 3.04 2H, m), 2.47 (2H, q), 2.23 (2H, m), 1.81 (2H, m), 1.20 3H, ©).

Example 78

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-4-methyl-piperidine-1-carboxylic

20 acid terr-butyl ester

%77/’” é}\/k@\sﬁ

0
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[ 0395] To a solution of
4- hydr oxy- 444- ( 4- met hanesul f onyl - phenoxyrnet hyl ) -t hi azol - 2-y1] -
pi peridine-l-carboxylic acid tert-butyl ester (Exanple 86, 5.29 g, 11.3

ol ) in GFi2lldnspl00 ) at O0C was added DAST (1.8 npgrdsadorReseks The
reaction mxture was stirred for 30 mnutes before it was quenched by

addi tion.of.,.s t ed .80 Ut | 20 ni) . . Th rgani c phase was

separ at @éepalﬁdﬂggllg)d&gl\?gﬁ%ﬁﬁ%r@ﬁ%? Ch@?@ﬁl%?’g%%}éfjmgfesf%e sol vent, the crude
product was purified on silica gel. (Et 0Ac: hexanes = 2:3) to afford the
desired product as a white solid. %/ |/ NMZX (CDC13): 87.86 (2H, d, J= 9.2
Hz), 7.35 (1H, s), 7A0 (2H, d, %5 N2 N 5.22 (2H, s), 4.08 (2H, br),
3.19 (2H, br), 3.02 (3H s), 2. - 2.32 (4H, m, 1.46 (9H, s). Exanple 88
5- Et hyl- 2-{4-fl uor o- 444- ( 4- net hanesul f onyl - phenoxynet hyl ) -t hi azol - 2- yl kpi pe

ridin-1l1oabhy  BYRIBRHLNES 4-cyo-pHleBRind-1-carboxylic acid rers-butyl ester (4.52 g, 20 .
4- Fl uor 0- 444- (4- met hanesul T onyl - phenoxymet%yl )-thiazol -2-yl kpirperi di ne
hydr oc hironélpia THRGE)mMovas addddutHMBPSoh THF (24 mL, 24 mmol) at 0°C. After stirring

4-f1 -4-[4-(4-meth | f - ‘net hyl ) - t hi | -2-y11-
ooi pori -t | BaltuR DRy o iRl TR UG P e R O G R st g, 0. 01
ol ) | theABhMiRBd LeBfeel Bt MR 8n AR A ferNoMehtrhtthndl 9%3BEhE desidit vas The

resulting solution was stirred overnight. The m xture was then evaporated
t o drynessfigdbwsdicasolumnahiomatoaranhy et Htedchervaatio g the ddsiredprodudt.d.

Step 2: 5-Ethyl-2-

{ 4- f | uoBepd: [4ChdbametiFamethyl-fiperyding hearbooyyhie hbiy toct-tihylazet - 2- yl | -

10pi peridin-1-y1l) -pyrimdine [0397] A solution of

4-f| uor 0- 444- (4-rnet hanesul f onyl ophepexy et hyl ) -t hi azol - 2-y11- pi peri di ne
hydrochl oride (4.0 g, 9.01 I ?—ZN%NBZ ethyl-pyrimdine (1.55 g, 1.2
eq.) and DIPEA (4.7 g, 4 eqmoz-p anlol (30 nL) in a seal ed pressure
vessel was stirred at 160 0

10 {0375] To asolution of 4-cyano-4-methyl-piperidine-1-carboxylic acid tert-butyl ester
(2.24 g, 10 mmol) in methanol (25 mL) was added DMSO (1immL), aqueous 1N NaOH (12mL,
12 mmol) and H,O; (4 mL) at room temperature. The mixture was heated at 50°C for 3
hours. After cooling to room temperature, the mixture was partitioned between EtOAc and
H;0. The organic layer was washed successively with H;O and brine. After drying

15  {(NapSQy), the solvent was removed to afford the desired product.

Step 3: 4-Methyl-4-thiocarbamoyl-piperidine-1-carboxylic acid tert-butyl ester
0]
>'N/—\/ NH,
2

[0376] To a solution of 4-carbamoyl-4-methyl-piperidine-[-carboxylic acid fert-butyl ester
(2.1 g, 8.7 mmol) in THF (30 mL) was added Lawesson’s reagent (3.5 g, 8.7 mmol) at room
20  temperature. The mixture was heated at 50°C for 3 hours. After cooling to room
temperature, the solvent was removed in vacuo and the residue was partitioned between
EtOAc and H,O. The organic layer was washed with saturated NaHCO;, and brine. After
drying (Na,S0y), the solvent was removed in vacuo, and the residue was purified by silica

column chromatography with EtOAc/hexanes to afford the desired product.
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15C (oil bath tenperature) overnight. After cooling, the solvent was
renoved i n vacuo. The residue was partitioned between water and Et0Ac. The
organi ¢ phase was washed with brine and dried over Na2SO4. After renoval of

t he sol vegiq zoh#??‘ssﬂs“de product was purified on silica geyydm-@b@z$1exanes
---- 1:1) to rd the desired product as a white solid. IH NWR (CDC13) 5

8.19 (2W¢epsd:, 4- 4%(; boflyl-tazsl- 22y 1§ Imetiy] (&'ﬁ'elsr)abZIJcOa(dzc'ELszHJ— 9.

oy 5 SSThH ? Oioz”lg%é’gy ¥ stﬂme y%%e | 03 (50" s), 2 a8 (2H a.
J_76|eaty1215-239(4H,m),121(3Ht,J_76Hz) WO

2008] 083238PCT/ US2007/ 088978 Exampl e 89 4-Fl uor o-4-[5- (4. met hanesul fonyl

- phenoxynet hyl )- thi azo | -2 er| dine- | -carboxylic acid
tert-butyl ester 5Step 1 - Xy N azol - 2-yl - pi peridi ne-|-carboxylic
acid tert-butyl ester ) \H?/:fé? a cooled (-78 C) and stirred
solution of n-BuLi (2.6 m_ 1.05 eq —?\ hexanes) in dry Et20 (20

inL) was added dropwi se a soI ution of 2- brom)thl azole (4.0 g, 24.4 rnnol)

in THF (g7t i) a%l%ﬁo@ofmln%lh@}!& %19&?551%3/1 ﬁEEx%ﬁnéh%arM@;Ul@WmH‘téﬁ pitg had been
stirred at 10-78C nmnutes, a solution of 1-Boc-4-piperidone (4.9 g,

| eq?) EwerKHE, ¢ zmqﬁ_l)i EA@H (Hoimda was adeg ethYHeomppomvaée W8 & hannadpait i nued to
stir fogo ﬁfg&&*ﬁ%mre e'}H]&ﬁl?e Bsd ﬁJaFedgé‘f‘eﬂh%ﬁg%r%o\’}@ %FQ&%% tobéé gddi tion of

wat er ur € was eraturée an racted W th
Et OAc. Tdn@emnga,nh@sopﬂmswrammosapawam@d Th\amhiedm ﬂxlasobreidmxemrhgiledel ed over

Na2SO4. e | vent he, crude pr.oduct urified on
silica f@ ‘? Q@%&BE}?@Mg I'"ﬁrl9 ‘é‘i@ﬁéré)buiyé)glé‘i‘rp%?age@ﬁeg)dveeéfi 393 B]rtgfc'iuct as a
t hi ck 0iscL1unc§‘pt elmeznmﬂr&lvamlae&attrb@ramh eQatM’eopérﬁ@hﬂ ditie enitiufan 3axhéac aci d
tert-butyl ester N To a sol ution of

4- hyfir o§th £Prand Pene. 2A§;1=r d@ﬂﬁ%&%ﬁﬁé the solv e gt Temoxed o wera 2plibg| est er
(4. 36 gresibne %amhﬂed'b@ sﬁ:f_clgQg-lgmﬁégrom-a)ogﬁ;phg)Q1tﬁ®0§%@ﬁn%¥ffé% the rith, 1.2

eq.). The 20 reaction mxture was stirred for 30 mnutes before it was
quenchedesrgd prddieti on of saturated NaHCO3 sol ution (20 inL). The organic
phase was separated and dried over Na2SO4. After renoval of the solvent,
t he cr u8epp: cd(fcHydvasynpliyl fthieghl-Aryl 5é#-nieteyl-gpkridikt-0Aerbhepaned t@r-budg) to

af ford teskgeer desired product as a pale yellow oil.

0
>LO>—N/L1//\FN
15 s-7/  “oH

[0378] To a solution of 4-(4-ethoxycarbonyl-thiazol-2-yl)-4-methyl-piperidine-1-
carboxylic acid tert-butyl ester (0.6 g, 1.7 mmol) in anhydrous THF (10 mnL) was added
LiAlH4 (0.1 g, 2.6 mmol) at 0 °C. The mixture was kept at 0 °C for 2 hours and the reaction
was quenched with EtOH. The solvent was evaporated and the residue was diluted with

20  EtOAc, washed with 1N NaOH, brine. After drying (Na;S0Oj), the solvent was removed in
vacuo, and the residue was purified by silica column chromatography with EtOAc/hexanes to

afford the desired product.

Step 6: 4-(4-Methanesulfonyloxymethy!-thiazol-2-yl)-4-methyl-piperidine-1-carboxylic acid

tert-butyl ester

0
Y4 o4
>/ >N =N iy
25 © \_/U—j o
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WD 20081083238PCT/ US2007/ 088978 Step 3:

4- Fl uor o- 4- (5- hydr oxynet hyl -t hi azol - 2-y1) - pi peridine- | -carboxylic acid
tert-butyl ester [0400] To a cooled (-78 C and stirred sol ution of

4-f | uor o- 4vd hjvs/edaeds- 2- yl - pi peri di ne- 1- 5car boxyl i c acigcesfntgiors ester
(3.65 g, 12.7 mmol) in THF (20 nL) was added n-BuLi (1.33 nL, 1.05 eq.,
10.0 M i[msﬂgpxaraeﬁsbluﬁzmsfMthr@cm&l}@tHiatzbagtygt4-ﬁ1hih§1-pigmeat-uﬁrsoﬁ;m 30

m nutes. Then a suspension of parafornal dehyde 5383 ng, 'eqg.) in THF (10
) was 28ddedbityl esteh -4l mAgD D Rethyiengaldoddsdl Prbbyatagdded ir at -78 C for
anot her 1 |1 : r rong ght. The
Feact | of ieathal AHACANE ity B LR QR AR B
ext r act agminigtah0°E BAC houthie i glar wasplilase WA Ft0AS hedwadhbdwith iH)© aaad dri ed
over Na2SO4. After. renoval of the solvent, the crude product was purified
on sPl i CENgehiteannetiineOnthp sl #ps fegoxed Brgctmandibs rssklye padduct as a

pal e yell, om0 ditha chufifh dhromatography with EtOAc/h to afford the desired product.
4-(5- Chlpor one@h;/ -atchi azocl -021{1%/01 rE-lp4-yf Iluor 0- pi Sgniesdionae-oi- cgrftz)stl)rfymocu%ci d

-b | [ - [ i f
411 uor otep F bR mengithiasbmdng ki gp el APl e e o

t ert - buteyboegicatid(dr:-8dtylsstet. 24 nmol ) and pyridine (426 ng, 1.3 eq.) in
CH2C 2 (30 nmL) at 0 C was added MsCl (631 ng, 1.3 eq.). The m xture was
warmed to roomtenperature and stirged overni ght. The reaction m xture was

washed with saturated Na ut .0 & i ed_over Na2SO4. Renopval of
t he sol vent afforded the &esiy ed/ prdduct, s@s used directly in the
foll owing reaction without further purificationd Step 5:

4- Fl uor 0- 445- (4- met hanesul Ponyl - phenoxynet hyl ) -t hi azol - 2-yl ppi peri di ne-1-
car ?8Xy |[63%0]ac iAdlnitx(tathte E){p ﬁ%lllnet?grgegﬂlfonyloxymethyl—thiazoI—Z-yl)-4-methyl-piperidine—1 -
carboxylic acid fert-butyl ester (0.2 g, 0.5 mmol), 4-methanesulfonyl-phenol (86 mg, 0.5
mmol) and Cs;CO; (170 mg, 0.52 mmol) in acetonitrile (4 mL) was heated at 40 °C
ovemight. After cooling, the solid was filtered through a pad of celite. The filtrate was
concentrated in vacuo. The residue was purified on silica gel (EtOAc-hexanes, 1:1} to afford
15  the desired product. '"H NMR (CDCl3): 8 7.83 (2H, m), 7.23 (1H, s), 7.09 (2H, m), 5.2 (2H,
s), 3.64-3.54 (2H, m), 3.3~3.24 (2H, m), 2.99 (3H, s), 2.2~2.1 (2H, m), 1.72-1.64(2H, m),
1.41 (8H, s), 1.36 (3H, s).

Example 79

4-[4-(4-Methanesulfonyl-phenoxymethyl)-5-methyl-thiazol-2-yl]-piperidine-1-carbox ylic
20 acid fert-butyl ester

(0381] To asclution of 4-(4-hydroxymethyl-5-methyl-thiazol-2-yl)-piperidine-1-carboxylic
acid fert-butyl ester (0.18g, 0.6 mmol), 4-methanesulfonyl-phenol (0.1 g, 0.6 mmol) and PPh;
(0.19 g, 0.72mmol) in THF (5 mL) was added diethylazodicarboxylate (DEAD) (0.22 g, 0.72
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[0402] A m xture of
4- (5-Chloronet hyl-thiazol-2-yl)-4-fl uoro-piperidine-1-carboxylic acid
tert-butyl ester (1 42 g, 4.24 mmol), 4-nethanesul fonyl-phenol (731 ng, 1.0

eq.) and‘§% mg, 1.5 eq.) in acetone (30 nL) wgethead©dsde refl ux
overnlght er coollng, the solid 5 was filtered off through a pad of

R R ) e S R R R e A M

as a V\hlntmmtssolﬁhd solvéht NMRre(n@D@d&)d th8 vesBiGe (2spurdied by fAschirhatoga@s ql H, s),

7.10 (2H,. d, H, 3. 19 \ , 3.02
(b, S shigé o to cporg reatieayotont A5 VUK (COCH Bpd b —2o8der Rieth.
(41fl uorjo,véb%zﬁ%ﬁeth@m%mfm% Renexyoetipy in); &0kl 2-9b RREASH], i n- |

y1l} - pyrimdine

4- Fl bor (3—44451:1,(34 Q‘rrthr{éHelslmlfﬁnMM @il mox\ ety p- t hi azol - 2- yl kpi peri di ne
hydr ochl ori de 15 [ 04031 To a solution of

4-fl uor o-415- (4- met hanesul f onyl - pEeaapler®dt hyl ) -t hi azol - 2-y1] -

pi peridine-|-carboxylic acid tert-butyl ester (Exanple 89, 1.30 g, 236
ol ) i g @8 hangdihdesuibhyWhenAdsedys- 5%&:@4 thlechlmﬁaﬁgeﬁ&]ge m&arboIﬁﬁ:

resultlng solution was stirred overnig he m xture was then evaporated
to dryné@éf$ﬁbmﬁbﬁﬁfto afford the deS|red product as a white 20solid. Step
2: 5-Ethyl-2- f4-fluoro-4-[5-(4-nethanesul fonyl-phenoxynethyl)-thiazo
piperidin-l -yl} -pyrimdine O [0404] A solution of

4-fl uoro-4-[5-(4-nmet hanesul fonyl - oxymnet hyl )5t hi azol -2-y1)- piperidine
hydrochl oride (1.2 g, 2.76 nmmol), _giZégt yl -pyrimdine (425 ng, 1.1
eq.) and DI PEA (1.4 g, 4 eq.) (1 nY{2-propano OBHL) in a seal ed pressure

vessel was stirred at 160 $C bat h tenperatudre) overnight. After
cooling, the solvent was reﬁﬁved in vacuo. The residue was partitioned

bet ween wat er and EtOAc.-i%éjorganlc phase was washed with brine and dried
over Na2SO4. After renovat'|of the solvent, the crude product was purified
on silica gel (Et OAc: hexanes = 1:1) to afford the desired product as a

(1 o) St'hy kSR s Pkl o 3 Plé‘aﬁ%%e‘l%bﬁr%ﬂa‘“%ﬁt5“24 (21

m, 3. ouutgeasuers) 2.48 (2H, q, J= 7.6 Hz), 2.13 - 2.38 (4H m, 1.20 (3H,

t, J= 7.6 Hz). Exanple 91
3
0
N7r07<\
0

[0382] To a solution of 4-(4-formyl-5-methyl-thiazol-2-yl)-piperidine-1-carboxylic acid
tert-butyl ester (0.31 g, 1 mmol) in THF (10 ml) was added MeMgl (1 ml., 3 mmol) in Et,0
15  at room temperature. The resulting mixture was stirred at room temperature for 1 hour. The
reaction was quenched with saturated aqueous NH4Cl and extracted with EtOAc. The
organic layer was washed with H;O and brine. After drying over NazSOy, the solvent was
removed, The residue was purified by flash chromatography on silica gel to afford the

desired product.

20 Step 2: 4-{4-[1-(4-Methanesulfonyl-phenoxy)-ethyl]-5-methyl-thiazol-2-yl}-piperidine-1-

carboxylic acid feri-butyl ester
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4-[4-(4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi per azi ne-| - car boxyl i
c acid ten-butyl ester 15 Step 1:

4- (4- Et hoxycar bonyl -t hi azol - 2-y1) - pi perazi ne- 1-carboxylic acid tert-butyl
ester O r {p MoBos32480405] A mi xture of 2-brono-thi azol epdr/gaolxydsc acid
ethyl ester (1.4 g, 5.93 nmol ), piperazine-|-carboxylic acid tert-butyl
ester (1.16 g, 1.05 eq.) and DIPEA (1,15 g, 1.5 eq.) in 201, 4-di oxane (20
m.) was heated to refl ux overni ght.sm cooling, the solvent was renoved

in vacuo . The crude product was pull o] (I ica gel (EtOAc: hexanes =
1:4) to afford the desired progduc aé"aé)a ow sol i d. Step 2:
4- (4- Hydr oxynet hyl -t hi azgl -2-y i perazi ne-1- canoxyI ic acid tert-butyl

ester WD 2008/ 083238PCT/ 2?]]67/ 088978 [0406] A solution of
4- (4- et hoxycarbonyl -t hi azol - Z y1) - pi perazi ne-|-carboxylic acid ten-butyl
ester (1.15 g, 3.37 mol) in THF (15 nL) at O0C was treated with Li A1H4 (128

ng, 1 e@383] The am)]Xltlblﬂ ef vaés(lsﬂydrb)e_,detﬁjdy SAndiigluthiadohe Al hpigertdagel-i on was
quenched Y)\Ath 2 OH 5sol %I on, |tered off through a pad

of celif¥d %ew&cméﬁ%abwmt% e, @ﬂg@i%}mﬁ%ﬁﬁ?w %Pﬂtpélewaé@ PBEHEY wi t h
wat er aﬂﬂn(ﬂym¢my@r14l\@a%%moﬂqm (5L e 28RS D 36,1 @r elesmtdag esi red

product as an oil.
4- (45 ChFeaTiPBIRRR(ure. the@zrésultzlgym)xtum Py diztes at reom Agrprsxaie doraidi rdinpigs-t - but yl
ester 407 %OUt t
2 (4, hy drossient 1 Rt PRefye was purified oy Aegh chromatogfaphy on silfen el to
afford the deSIred product. H NMR (CDC13) 6 7.79 (2H, m), 6.94 (2H, m), 5.59 (1H, q, J=
6 Hz),), 4.2-4.04 (2H, m), 3.04-2.94 (1H, m), 2.98 (3H, s), 2.86-2.72 (2H, m), 2.39 (3H, s),

2.04-1.96 (ZH, m), 1.67 (3H, d, /= 6 Hz), 1.66-1.58 (ZH, m), 1.42 (9H, s).
10 Example 81

4-[3-(4-Methanesulfonyl-phenoxymethyl)-[1,2,4]Joxadiazol-5-yl]-piperidine- 1 -carbox ylic

acid rerz-butyl ester

i
15 0
[0384] To a mixture of (4-methanesulfonyl-phenoxy)-acetonitrile (2 g, 9.5 mmol), K,COs
(1.3 g, 9.5 mmol) in H,O (30 mL) and EtOH (15 mL) was added hydroxylamine
hydrogenchloride (1.32 g, 19 mmol). The mixture was heated under reflux overnight, cooled
and ethanol was removed in vacuo and the residue was extracted with EtOAc (150 mL). The
20  organic layer was washed successively with H;O and brine. After drying (Na;SQy), the

solvent was removed to afford the desired product.
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butyl ester (848 ng, 2.83 mmol) and DI PEA (550 ng, 1.5 eq.) in CH2C12 (10
m.) was added MsCl (285 DL, 1.3 eq.) dropwi se. The resulting m xture was
stirred overnight. The reaction solution was then concentrated in vacua.

The crudeypy a4 gggd,\gas purified on silica gel (Et OAC: hex@@Soiodsydy 1O

afford the desired product as an oil. 15Step 4
444- (4- f | o I
rea oA PP P ROSA VD) (I 87 s ridhs P BRTARK el - car boxyl i

4- (4- Chm@bonﬂmhywtwhbawthQ y1) - pi perazi ne-1-carboxylic acid ten-butyl
ester (700 mg, 2.20 mol ), 4-nethanesul fonyl-phenol (417 ng, 1.1 eq.) and
1(2CB 20 (609 ngy, 2 eq.) in acetogeN (30 nL) was heated to refl ux

overnight. After cooling, the soli @BS\fll efl off through a pad of
av iﬁ}véiE;FSThe crude product was

celite. The filtrate was conc t

purified on silica gel (EH%Q%Nhe anes = 1: toCafford the desired product

as an off-white solid. '"H 13) 8 7.87 (21-1, d, J=8.8 Hz), 7.12

(2H, d, J= 8.8 Hz), 6.59 (111, s), 5.05 (2H, s), 3.56 (4H, m, 3.48 (4H,

in), 3.04 (3H, s), 1.49 (9H, s). MD 2008/ 083238PCT/ US2007/ 088978 Exanpl e

92 1 [ 4- (4 thhanesul fon yI phenoxynethyl) thiazol 2-y1] - 4-(2- net hyl
ane- -sul faon perazi ne

1 [4 (41@9&5}1aFf@§‘lfP]F‘8ﬂ‘§/PflﬂPFéWH}Fy%‘fiﬁ?qb?X¥lﬁ|aﬁ‘zjd’l‘(’“? oot pesraZ0he. 9

hydr gch &ﬁ?ﬁdlﬂ QH, (1.2 E‘Nﬁ%m“}@%lueﬁ@iﬁo Sy Whds @H’de‘élﬂsobu lchlorofonnate (1.23g,
4-[4-(4- Met anesulfon yl - phénoxyrnet hyl ) -t hi azol - I perazi hel-car boxyl i

c acid PernolbatdiC. &t enxtp@mpneem rooﬂ;@(ﬁmrg;att@@%lrﬁtmms |I\hhyrbox}a2}ol (5 )
was add

T. ti ti d f
30 m nutSTen e SRR et Epleq S hsatarh MR ERia e ppbRoade oot
dr yNess niiftupeasdd hedted a{cfeefeﬂuk becrfight, tatedonddiechixafe Gapabseyalckawivelpl i d. Step

1 [ 4- (4¥UBERARRL bring rfter SRdnrs NAmePHybe 4Ysss s smered %e(%lfmstw - propanc- 1-
sul fiony hhri NS/ Bk Bl?rom@ré%@ﬂﬂy%n ﬁhrﬁaoéiellfo' BRrdhe Hesued roduct. 'H NMR

- [ 4- (4- Met hanesul f onyl - phenoxynet 2 t hi azol - ﬁl pi per azi ne
(CDCl3): 6 7.98 (2H m), 7 14(2H m), 5.24 (2H, s), 4.2-4.05 (2 m) 3.14 (14, m), 3.03

(3H, s), 2.95 (2H, m), 2.12~2.04 (2H, m), 1.80 (2H, m), 1.46 (9H, s).
Example 82

4-[5-(4-Methanesulfonyl-phenox ymethyl)-[1,2,4]oxadiazol-3-yl]-piperidine- 1 -carbox ylic

15 acid tert-butyl ester

i
Qﬁ/S::T/ " O~<i:>_§_
>0

Step 1: 4-(N-Hydroxycarbamimidoyl)-piperidine-1-carboxylic acid fert-butyl ester
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hydrochl oride (100 ng, 0.26 nmol) and DI PEA (134 nL, 3 eq.) in CH2Cl12 (5
m.) was added i sobutanesul fonyl chloride (41 nL, 1.2 eq.). The m xture was
stirred for 1 hour, then the reaction solution was directly purified on

silica gelwéERdgszhexanes = 1:1) to afford the desi r edppf/pcHsiusdssa pal e
yellow solid. IHNVR (CDC13): 5 7.87 (21-1, d, J = 8.8 Hz), 7.12 20(2H, d,

J= 8.8 i n, 3.04
(3 o) *[@861787?%1&1Hm §a-c ééné’a;@ﬁéﬁne $)ca1b§ Iﬁﬂ: aéx‘b'?'eumyl @mé% %gb_o $viy
Exanpl e n96ol), K,CO;5 (4.2 g, 30 mmol) in HzO (50 mL) and EtOH (30 mL) was added

4-[4-Meth A-tetrazo |).- thlazol ridi ne-1-car
boxyl | Cth é’roxq {1 th (Erf)%nc!élg{l%érl 412[%5@&‘%{11@ h%f} Sm01 UF was heTateX erp%

4-(5- Hydmxigﬁﬁtdftya& 4 to@t teyrlpetalﬂirazm etBany Ew i reeb vl mea&mcahbmswhe eaqaci d

b |
Ze{ te? r gtf%tfac%%i)’ﬁthpé'f@ﬁﬁloﬁb‘ﬂi)z Ble 038 C‘Ir’}gr?éﬂ-rr;‘_l"lzs S&?}S‘?ﬂé‘f&%wﬁb’ “t’ﬂl ’S?Q;\WI phosphi ne

(3 mol fgge. ]A@ergl}yn&g-r HLE0S, tﬁ@b&@én@@aé"@%o@&ﬂl@foord the desired product.
ditertierybutyl azodi car boxyl at e 19, 4.8 mol), stirred for 4 hours and

filtere nd

pur 1 o8Byt of Pr g %&iﬁf%hi%a%%gﬁ b R bR B PR R e . 11
NVR ( CDetad) : 69 01(IH s), 7.66 (2H, d), 7.15 (2H, d), 5.21 (2H, s), 4.19
(2H, m, 3.10 (1H, in), 2.86 (2H, n) 2.45 (3H, s), 2.08 (2H, m, 1.72 (2H,
m, 1.47 (9H, s). Exanple 94 4-  N-O

{4-[(6-Fl uoro-pyridin-3-yl am no) - net hyll/ -/,\1>~h4'\azol -2-y1l)-piperidine-1-carboxy
lic acid tert- 15butyl ester [04@{%‘}#1 nasrR- f 1 uor opyri di ne (0.476g, 4.2

nol ) was added to 4-(4-Fonnyl@{hN | -2-y1)- piperidine-|-carboxylic acid
tert-butyl ester (0.84g, 2.8 |) in dry DCM (10 inL). Sodium
triacet oxyborohydride (0.99g, #2 mvl) was then added. The reaction was

stirred for 3 hours 20 at roomtenperature under N2. The organic |ayer was
washed with 2M NaOH sol ution, water, brine, dried (MgSO), and the sol vent
was 10 enfda8d} i Mo wagltien of Hydrowpiaedticakidas7 gLa hinel), Wit; $4.1 cst gebl) in

(CoC13) PhispB059 v Yepddsty SoopoRIcrotReee[§ e poiogt QSHIPE RGN 11, ddl
J- B By 8 gfedd 1) 6 Jud0s b o0 bk

2.8-2.95 (2H
carboxylic acid ter. t—butyl ester (5.35 g, 22 mmol) was added to the mixture. The mixture was

heated under reflux overnight, and then cooled to room temperature; the mixture was washed
15  successively with H>O and brine. After drying (NaySQs), the solvent was removed. The
residue was dissolved in THF (20 mL), and aqueous NaOH (10 mL, 10 mmol) was added.
The mixture was stirred at room temperature for 2 hours and diluted with EtOAc (50 mL).
The organic layer was washed with brine, after drying (Na;SQOy), the solvent was removed in
vacuo, and the residue was purified by silica column chromatography with EtOAc/hexanes to

20  afford the desired product.

Step 3: 4-(5-Methanesulfonyloxymethyl-[1,2,4]oxadiazol-3-yl)-piperidine-1-carboxylic acid

tert-butyl ester

N-O
i y; O
N O—g—
I
e o



Exanmpl e 95

51- (3-1sopropyldl, 2, 41oxadi azol -5-yl1)-4-[4-(4-tetrazol - 1-yl - phenoxynet hyl ) -
t hi azol -2-y1]- piperidine Step |

4-[ 4- (4- Tayd agmbsstssy! - phenoxynet hyl ) -t hi azol - 2-yl | - pi peetAiRGkesRr boni tri
e NN N [0413] To a m xture of

himol ) dcafste Mook R BEREIELON AT S8Ry adztl SBYRSHL RISl 0 12 e
O e e pour s rher 48
Poutt i omansaeettbed cBlarivg MR B sah A riedit Baineat ik bk f e A

chr omat ographed a@g"é{‘dr I $3ud e ntittute FRXARRIWFIHIAGN claRa @hlHE dithhgodesi red
conmpound. 15Step 2:

1- ( 331 sbpnopidairdngiNacaQilatho belBeny Was tkinby ¢dlintvatyaawl the regiduphenoxynmet hyl ) -t h

i azol - 2-vylkpi petidine 0414] ,To . l.ution o )

42T - (o R E B S SM petrae ittty Py R AL B B oy efre b AT PRH oo ¢ 11 1 o
(0.450, 1.22 mml) and N hydroxy-isobutyramdine (0,150 g, . .1.47 nmmol) in
dry 20 BHE ¢ 100 nth Makencaden-ehoroRresi it lonlgradastlcs el mncridiserin THE (1. 47
L, 1. 4%, B0R)k 20M9L-baryMsy The suspension was left to settle for 15

m nutes and the white precipitate was collected by filtration and di ssol ved
in 4N 1-1C1 in ethanol and water (%gé). The solution was refluxed for 1
hour, cool ed and the solid precipitate was filtered off The filtrate was
neutralized by the addition of-exeess s %;, cafbonate. The excess was
filtered off and the WD 2008A083238PCT/ US 388978 filtrate was dil uted
wi th Et 0OAc. The sol ution ma§/Mashed with water, Gseparated, dried (Na2SO4),
filtered and concentrateds_-Fhe residual oil was chronmatographed on silica
gel (1:1 Hex/EtOAc) to a rd the desired conpound. NVR (CDC13): 5 8.92 (1H
s), 7.62 (2H, d),

10  [0389] A mixture of 4-(5-methanesulfonyloxymethyl-[1,2,4]oxadiazol-3-yl)-piperidine-1-

carboxylic acid sert-butyl ester (0.12 g, 0.33 mmol), 4-methanesulfonyl-phenol (86 mg, 0.5
mmol) and Cs;CO; (0.33 g, 1 mmol) in acetonitrile (5 mL) was heated at 50°C for 2 hours.
After cooling, the solid was filtered through a pad of celite. The filtrate was concentrated in
vacuo. The residue was purified on silica gel (EtOAc-hexanes, 1:1) to afford the desired

15  product. 'H NMR (CDCly): 8 7.9 (2H, d, J= 8.8 Hz), 7.12 (2H, d, /= 8.8 Hz), 5.34 (2H, s),
4.2~4.05 (2H, m), 3.03 (3H, s), 3.04~2.85 (3H, m), 2.05~1.96 (2H, m), 1.8~1.7 (2H, m), 1.45
(9H, s).

Example 83

4-(5-Benzylox ymethyl-[1,2,4]oxadiazol-3-yl)-piperidine-1-carboxylic acid fert-butyl ester

20 o

[0390] To a solution of benzyloxy-acetic acid (5 g, 30 mmol), NEt; (3.6 g, 36 mmol) in
toluene (150 mL) was added isobutylchloroformate (4.1 g, 30 mmol} at 0°C. The mixture
was stirred at room temperature for .5 hours. 4-(N-hydroxycarbamimidoyl)-piperidine-1-
carboxylic acid rert-butyl ester (7.3 g, 30 mmol) was added to the mixture. The mixture was

25 heated under reflux overnight, cooled and the mixture was washed successively with H,O and
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7.28 (1H, s), 7.19 (2H, d), 5.24 (2H, s), 4.26 (2H, m, 3.20 (3H, In), 2.89
(1H, m, 2.26 (2H, 5In), 1.92 (2H, in), 1.30 (6H d). [0415] The follow ng
t hree exanples were syntheized in simlar manner as Exanple 95 using the
requi red wolrmsyssass di ne and PCT/US2007/088978

444- (4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl k pi peri di ne-1-carbon
trile. bxaaphgeQBying (Na;SO,), the solvent was removed. The residue was purlﬁed by flash

101- (3-Ethyl-[1, 2, 4] oxadi azol 4-[14-(A-tetrazol - henox nethyl) th
i azol - 2<BEtogEARBk PR it pes ity 3§ W{B[deﬂlfé]l’mﬂj}it NVRIY! &1:6@ ») , s),

7.57 (2 )4 2.1, - ( (S , 3.22
G 1 ST OUP §l4a 4 G, vt fﬁ > 13@‘@?%#) Q IsExamie
97 1.84~1.7 (2H, m), 1.46 (9H, s).

1- (3-Cycl opropyl -[ 1, 2, 4] oxadi azol -5-y1)-444-(4-tetrazol - 1-yl - phenoxynet hyl )
-thigzol -2-yl]- piperidine NTh"Ngxample84 [0417] 1H NMR (CDCl3): 68.90
(1H, s), 7.61 (2H, d), 7.27 (1H, s), 7.17 (2H, d), 5.23 (2H, 20s), 4.22

(2H, 1 Nk.5Bu 22 { B ) 6. Mp. WO
2008/ 08)5 5 lcz'zrf{éz 40@%16%‘%5%“&@%%“%@%%% ’%Eﬁ%gzﬁy‘i?‘f’@ﬁ?f‘-@énoxym
et hyl ) pyhwnidarol -2-y1]-1-(3 -tri fiuoromethyl 41,2,4] ox ad iazol -5-

yl)-pi peridi ne FN
O/N
Pam\ Q
Slavss
o]
N N
\(

[0391) To the crude HCI salt (0.18 g, ~0.5 mmol) of 4-[3-(4-methanesulfonyl-

10 phenoxymethyl)-[1,2,4]oxadiazol-5-yl]-piperidine, prepared by treatment of 4-[3-(4-
methanesulfonyl-phenoxymethyl)-[ 1,2,4]oxadiazol-5-yl]-piperidine-1-carboxylic acid tert-
butyl ester (Example 81) in dixoane with 4N HC], was added 2-propanol (3 mL), followed
by DIPEA (0.13 g, 1 mmol} and 2-Chloro-5-ethyl-pyrimidine (0.14 g, 1 mmol). The
resulting mixture was stirred at 70 °C ovemnight. Aafter concentration in vacuo, the residue

15  was purified by silica column chromatography with EtOAc/hexanes to afford the desired
product. '"H NMR (CDCls): & 8.18 (2H, s), 7.89 (2H, d, /= 8.8 Hz), 7.15 (2H, d, J = 8.8 Hz),
5.24 (2H, s), 4.75~4.65 (2H, m), 3.3~3.2 (1H, m), 3.2~3.1 (2H, m), 3.03 (3H, 5), 2.47 (2H, q,
J=7.6Hz),2.22~2.16 (2H, m), 1.96~1.84 (2H, m), 1.19 (3H, t, /= 7.6 Hz).

Example 85

20  4-Hydroxy-4-[4-(4-methylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carbox ylic

actd tert-butyl ester

0 STN
LIOET O

Step 1: 4-(4-Methylsulfanyl-phenoxymethyl)-thiazole
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FN-O 5[ 0418] NMR (CDC13): 5 8.92 (1H, s), 7.60 (2H, d), 7.23 (1H, s), 7.16

(2H, d), 5.21 (2H, s), 4.25 (2H, m, 4.15 (2H, m, 3.22 (I H mM, 2.90 (2H,
m, 2.18 (2H, m). Exanple 99 4

-[ 4- (4- Tetwaz@brods2isl - phenoxymet hyl ) -t hi azol - 2-yl | - pi pepcdusmerossear boxyl ic

acid amde Step 1:

4-[4-(4-Tetrazol - 1-yl - phenoxynet hyI ) -t ol ;/2 yI ]-pi peridine-1-carbonitril
e 10 NNcs.. T N -N N N1 [0419 o0&

444- (4-Tetrazol - 1-yl - phenoxyne hg -thi azol 2- yI kpi peridine (1.00 g, 2.92

mol ) and pot assi um carbonate (1 59, 10.9 mmol) in chloroform (25 nlL) was

added cyanzgen bromde (0.371 g, 3.5 nmol). The slurry was refluxed for 48
hours t H83P t|Psr@dur&tofﬂ@b}m@ﬁlmérﬂa@a@&@mmch@nda@eﬁ &ildwanmal, 4ours. The

react] onyaddikhenst 1DEUEl, Al Rl (556l iy oo gne

chr ormat ogf aphe f %ﬁ{hs &ca%ge LRI n'e%7 f 35\% B SEEP(%G cﬁt 6 desired

conpouncheat& E)peﬂL‘lx for 48 hours. After cooling, the solid was ﬁltered off The filtrate was

g CI[ 35;%%@;&&5 to dl yr}éss z%QSQ%X%%%L })rotdlr}étawzag rf:d2 ssglvl:d 1eef\l'r1)}l %tlhgxe ]JHecar boxylic
solution was washed twice with 2N NaOH solution and then with H,O. After being dried

over Na,;SQy, removal of the solvent afforded the desired product as an off-white solid.

Step 2: 4-Hydroxy-4-[4-(4-methylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-

carboxylic acid tert-butyl ester

< 83—\
LG o)

[0393] To a stirred solution of 4-{(4-methanesulfanyl-phenoxymethyl)-thiazole (3.92 g, 16.5
mmol) in THF (40 mL) at -78 °C was added #-BuLi (1.73 mL, 1.05 eq., 10.0 M in hexanes).

10

The resulting solution was stirred at this temperature for 30 minutes. Then a solution of 1-
Boc-4-piperidone (3.30 g, 1 eq.) in THF (20 mL) was added in dropwise. The resulting

15  mixture was stirred for 30 minutes. The reaction was quenched by addition of H,O (5 mL).
Most of the THF was removed in vacuo. The mixture was extracted with EtOAc. The
organic layer was separated, washed with brine and dried over Na;SQ,. After removal of the
solvent, the crude product was purified on silica gel (EtOAc:hexanes = 2:3) to afford the
desired product as a foam. 'H NMR (CDCl;): 8 7.27 (2H, d, J=8.8 Hz), 7.26 (1H, s), 6.93

20 (2H,d,J=8.8 Hz), 5.14 (2H, s), 4.02 (2H, br), 3.27 (2H, br), 2.97 (1H, br), 2.45 (3H, 8), 2.11
(2H, m), 1.86 (2H, m), 1.48 (9H, s).

Example 86

4-Hydroxy-4-[4-(4-methanesuvlfonyl-phenox ymethyl)-thiazol-2-yl]-piperidine-1-carboxylic

s
A
;O N\J\OHN o@\é{
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acid tert-butyl ester
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[0420] 4-[4-(4-Tetrazol-1 -yl-phenox ymeth yl1)-thiazol-2-yl]
-pi peridine-l-carboni trile (1.07 g, 2.92 mml) was dissolved in 4 NHCL in
et hanol /water (I :1 ). The solution was refluxed for 1 hour, cooled and the

solid pregighiignas filtered off. The filtrate was npgi/pgdoizRePy the
addi ti on of excess sodi um carbonate. The excess sodi um carbonate was

filteredoosd) angh s%umnfof bk @loRy-Was- éﬂhﬂeﬂ%&%@lfﬂ WRLEHRAGethINeniS0l-pEA10N was

washed with water, Ear ated, drie 3 iltered and concentrat ed.

The r esirmdegaiding:1- cmy he@erietiote shetFaAmelg §% 8 8gel 5.6 mmol e (EOAC) t o
fford t 0 (2H, d

7 23 (1405 o0t GhyeORpPuaTasel OBL R G BBl Py () 3 22

(1H, m solti®N wattirraddr, 302nib8tef, 2én 1t’rjvas \&@Exchmh e NI_]G@DH solution twice and

) C[af OxaTEt r ﬁ%?\ga g’(RrylQ%Eg%ﬁ?o%r%tg%/#vengkﬂzc%de erAch):PWE purl%ecrl]gr_l Siﬁica gel

4- [4 (4- (E@A@mlanéb% 2B rertAEa et protast 8d 2 whird foakdl ﬂHerdRr(eDt%@CB nmg, 0.876
nmol ), %arazo e- | -carboxam di ne hydrochl ori de (0.128 0.876 mml .) and

Totr b &g 08 8 H)k3] GH67-hAtA, & A W:(stmz 198iFHaw,at rt for

3 hours | 1 f n and washed with ether
to affor&%e’e@?é%é?’%f%@%@gn}) ?tﬁﬁx@%&}sg‘g@ g 10.02 (1H, s), 7.93
(1H, s), 7.82 (2H, in), 7.70 (1H, Q Y (2H, br), 7.28 (2H, in), 5.20
(2H, s), 3. 95 (2H m, 3.38 (1H, rﬁsmﬁ”‘l (2H, M, 2.09 (2H, m, 1.66 (2H,
m . 20Exanp

344-104- t“eEIP(af?cﬂ L41c4wetbw§ﬁ5§@9hlmhﬁwwtemyaztbxawélyylilca@éwlm- sarbopdicieidy| i c
aci d terd,Butylygster Step 1. 3-(4-chloronethyl-th

azol -2-yl)-azetidi ne-1-carboxyl ¢ acid tert butyl ester [0422] To a

sol ution of 3-Thi ocarbanoyl -azeti di ng- -carboxylic acid tert-butyl ester
(0.800 g, 3.7 mmol) in acetone )\was added 1, 3-di chl oroacetone (0.611
g, 4.81 mmol ), MSH (0. 67 ﬁ nd MpCOB8 (3.12 g, 3.7 nmol ). The
m xture was heat ed under ref erni ghtO \@ ed) and filtered through
celite. The solvent was r ed in vacua and

[0395] To a solution of 4-hydroxy-4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-
piperidine-1-carboxylic acid ters-butyl ester (Example 86, 5.29 g, 11.3 mmol) in CH,Cl,

15 (100 mL) at 0 °C was added DAST (1.8 mL, 1.2 eq.). The reaction mixture was stirred for 30
minutes before it was quenched by addition of saturated NaHCOs solution (20 mL). The
organic phase was separated and dried over Na,SO4. After removal of the solvent, the crude
product was purified on silica gel (EtOAc:hexanes = 2:3) to afford the desired product as a
white solid. '"H NMR (CDCl3): & 7.86 (2H, d, J=9.2 Hz), 7.35 (1H, s), 7.10 (2H, d, /= 9.2

20  Hz), 5.22 (2H, s), 4.08 (2H, br), 3.19 (2H, br), 3.02 (3H, s), 2.05 ~ 2.32 (4H, m), 1.46 (9H, s).

Example 88

5-Ethyl-2-{4-fluoro-4-[4-(4-methanesul fonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -
pyrimidine

S
. NO(FQ\(; .
AT -
0
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5the residue was redi ssolved with Et0OAc (20 nL). The resulting solution was
washed successively with 5% NaHS03, saturated NaHCC3, and brine. After
drying (Na2SO4), the solvent was renoved to afford the desired product

whi ch was wus aiswstdaout further purification. St epp@E/us2007/088978
3-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] -azeti di ne-1-carboxylic
acid t eStep 110DpHLYIo-£54 @F metharl Qi ol 1-fheb ity Pthiazol-2-yl]-piperidine

3-(4-chl oerponeth | -t h?ﬁte—lgf)l -2-y1) @eﬁ di n)te-ll?)’cgr boxyl |y(]: papci d tert-butyl
ester (hy‘ﬁﬁ‘f@?féé 1) (386 ny, 1.34 mmol), 4-tetrazol-1-yl-phenol (217 ny,
1.34 mol ), Cs2CO3 (655 ng, 2.01 mmol) and KI (22 ng, 0.13 mmol) in
acetonitrile (5 nm) was heated 1§ Wnder refluy for 4 hours. After cooling,
the solid was filtered through d ( & The filtrate was
concentrated in vacua. The resi was p fi on silica gel

(Et OAc- hexanes, 1:1) to afferd-the dgsired product 1H NVR (CDC13): 88.92
(1H, s), 7.61 (2H, d), 7.32 (1H, s), 7.19 (2H, d), 5.25 (2H, s), 4.39 (2H,

m, 4.1 , il 14 , 46 ,( 9H : le.1Q2, .

203 L a- [roREt P s bact et il e R s B S Ol - car boxyl
i ¢ agi dpipefidin®Uicyiboegicarid :St-®ptylester (Example 87, 4.24 g, 9.01 mmol) in methanol

3- (4-Chl or onet hyl -t hi -.2-y1)-pyrralidine-1-carboxylic acid tert-butyl
ester (f'[%d'ﬁgﬁ‘]"as'lagd%ihswli ‘Bﬂ%éfmeedg Hﬁ'dcgh?)ﬁﬁﬁéwg YHOBM A isEedL - car boxyl i ¢
aci d t eplerighy IThe fliflire(Was@Ben®vagbrfifd 8 nesd M 12621 9RFofddRe Msired@Bddded

1, 3-di chl oroacetone (0.76 g, 5.98 mvl), MJSH (0.83 g, 6.1 mmol ) and MgCO3

(3.87 gas«whitggolidl ). The mi xture was heated under 5reflux overnight, cool ed
and filtered through celite. The solvent was renpved in vaczto and the

r esi dueStp: reBihgsd{¢-¢ldomi4--@Et0#&bare@famy) pheibvgymregis - thiamgl-Sell-ut | on was
vvastpﬁd suce s_i\ﬁa_l ﬁr.vm'dtré 5% NaHS03, saturated NaHCG3, and brine. After

dryi hg Plﬂﬁ%@bj})f PHE"SHIent was renpved to afford the desired product

whi ch was used wi t hout further purifié:ati on.

S O

S—
[0367] A solution of 4-fluoro-4-[4-(4-methanesulfonyl-phenoxymethyi}-thiazol-2-yl]-
piperidine hydrochloride (4.0 g, 9.01 mmol), 2-chloro-5-ethyl-pyrimidine (1.55 g, 1.2 eq.)
and DIPEA (4.7 g, 4 eq.) in 2-propancl (30 mL) in a sealed pressure vessel was stirred at 160
15  °C (oil bath temperature) overnight. After cooling, the solvent was removed in vacuo. The
residue was partitioned between water and EtOAc. The organic phase was washed with brine
and dried over Na;SQq4. After removal of the solvent, the crude product was punfied on silica
gel (EtOAc:hexanes = 1:1) to afford the desired product as a white solid. 'H NMR (CDCl):
8 8.19 (2H, s), 7.87 (2H, d, /=9.2 Hz), 7.36 (1H, s}, 7.10 (2H, d, /= 9.2 Hz), 5.23 (2H, s},
20 4.69 (2H, m), 3.44 (2H, m), 3.03 (3H, s), 2.48 (2H, q, /= 7.6 Hz), 2.15 ~ 2.39 (4H, m), 1.21
(3H,t,J=7.6 Hz).
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10Step 2:

3-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] -pyrrolidi ne-1-carboxylic
acid tert-butyl ester -N Lzri\iN [0425] A m xture of

3- ( 4- Chl onvporedogss2sshi azol - 2-y1) -pyrrolidi ne-1 -carboxybcryusmbtossest but yl
ester (From Step 1) (775 ng, 2.56 nmol ), 4-tetrazol-1-yl-phenol (415 ny,
2.56 nml ), 15CsCG3 (1.25 ny, 3. 8%ymRidsand Kl (44 ng, 0.26 nml) in
acetonitrile (20 nm.) was heated under reflux overnight. After cooling, the
solid | tpfe D t he trated
in vacﬁgﬁm¥ho‘PgﬁﬁdhgﬁﬁggﬁﬂBVI@g §EM% Rﬁﬁ%g hiﬂ ktﬁ%ﬁﬁghexgﬁégﬂ%gﬁl) to

af ford treebdgsested product. [FINVR (CDC13): 5 8.92 (1H s), 7.63 (2H, d),

7.27(1H, s), 7.17 (2H, d), 5.24 (2H, s) 3 87 (1H, , 3.79 (1H, m, 3.65
(2H, m, 3.45 (1H, rn), 2.40 20(1H .23 (1H , 1.47 (9H, s). WO
2008/ 083238PCT/ US2007/ 08897§ fl 5 Et hyl -

{344-(4-tetrazol -1-yl - pheno h F- hla oI 2- yl] pyrrolldln | -yl -pyrimi
dine Step 1. 1-[4-(2-P yrrolgdi n-3- yI-t -4}y|netho

xy) - phenyl1] - 11-1-tetrazol®& -N LN N 5[042- A~dql ution of
3-[4-(4-Tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-\J ] - pyrrol i di ne- 1-
carboxylic acid tert-butyl ester (fronlExaane 102) (411 ng, 0.959 mml) in

di chlsor ) haﬁ'@{yﬁﬁgym—i ia dz-ﬁ%}l e 1C3ar156x)y11¥‘§&@refrhﬁﬁ’§1%§'te th 1 mL of 4N

NC] in di oxane resu ting ‘'solution was'stirred at” roomtenperature for
30 mnutes. The solvents were rengved in vaguo to afford the desired

product as an HCl salt. 10Step 2 th

{3-[4-(4-tetrazol -1-yl - phenoxy%?Léﬁ_)hLﬁé_igﬂ-2-y|kpyrrolidin-l-yl}

pyrimdine N
[0398] To a cooled (-78 °C) and stirred solution of n-BuLi (2.6 mL, 1.05 eq., 10.0 M in
hexanes) in dry Et,O (20 mL} was added dropwise a solution of 2-bromothiazole (4.0 g, 24.4
mmol) in THF (10 mL) over a 10 minute period. After the yellow mixture had been stirred at

10 -78 °C for 30 minutes, a solution of 1-Boc-4-piperidone (4.9 g, 1 eq.) in THF (20 mL) was

added slowly. The mixture was then continued to stir for another 30 minutes before the
reaction was quenched by addition of water (5 mL). The mixture was warmed to room
temperature and extracted with EtOAc. The organic phase was separated, washed with brine
and dried over Na;SO4. After removal of the solvent, the crude product was purified on silica

15 gel (45% EtOAc in hexanes) to afford the desired product as a thick oil.

Step 2: 4-Fluoro-4-thiazol-2-yl-piperidine-1-carboxylic acid fere-butyl ester

%O%NC\/}{ }

[0399] To a solution of 4-hydroxy-4-thiazol-2-yl-pipendine- 1-carboxylic acid fert-butyl
ester (4.36 g, 15.3 mmol) in CH,Cl, (50 mL) at 0 °C was added DAST (2.4 mL, 1.2 eq.). The
20  reaction inixture was stirred for 30 minutes before it was quenched by addition of saturated
NaHCOj5 solution (20 imL). The organic phase was separated and dried over Na;SO,4. After
removal of the soivent, the crude product was purified on silica gel (EtOAc:hexanes = [:4) to

afford the desired product as a pale yellow oil.
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[0427] A m xture of
144-(2-Pyrrolidin-3-yl-thiazol -4-yl met hoxy) - phenyl]-11-1-tetrazol e
hydrochl oride (From Step 1) (350 ng, 0.959 mmol ), 2-chloropyrimdine (0.23

rnL, 2.0 ageolookhsasnyd K2COB (398 ng, 2.88 mol) in DVF GapiikdinYiRsegeat ed at
90C for 4 hours. Water was added and the solution was extracted wth ethyl

t at ) s QQLUM SHLE L8 nef iLLtEhE0 ARH,.FC trated.
The. reqrihe whb gty AR R P A0 S e e o PRI AR TSR or ¢ e
desi redegieroduct. 11-1 NWVR (CDC13): 8 8.91 (1H, s), 8.21 (2H, s), 7.62 (211,
d), 7.27(1H, s), 7.17 (2H, d), 5.24 (21-1, s), 4.12 (1H, n), 3.98 (1H m,

3.87 (2H, in), 3.69 (1H 20m, 2.56 (1lHy , 2.47 (2H, m, 2.37 (1H m,
1.21 (31-1, t). WO 2008/ 083238FCT/ 007/ 8 Exanple 104
3-[4-(4-Tetrazo|-1-y|-phenoxyneﬁhyﬂ)-t Ld%ol- -yl ]-piperidine-1-carboxylic

acid tert-butyl ester 5Step—#:0

3-(4-Chl oronet hyl -t hi azol - 2-y1) - pi peri di ne-1-carboxylic acid tert-butyl
ester S, N O [04281 To a solution of

3- Thi oc HMB&ImoYb 2 ppqied (-88 Hd-and starddorlptive o fldorpek thisgelt 3ry1-m@parigine( 2. 2 g, 9. 02

mol ) | .one,(4 d -.di chl acet.one .4 ., .7 mmol),
ook ( RrBSTLONGetaPulineltin AU GT s hlo SLCTHPLRASEL OlBandr Bk b T O
heat ed wmlide0s 2Qr &f.0 Wkindieednrs)g Mhe ndaoteadhsatided atltiie reetpetanro fog RO aditése. The
sol vent _was renoved in vact and e residu redi sso|lved with Et0Ac
(50" o1 The A S ERaeE pheriarin SR e o st o e TR b R s o503,

sat ur at pdulhadeiBure 36 citinled toAtit 78Ty forgndiNa 20Huted 2@ psALYBNt Was renoved

to afford the desired product which was used wi thout further purification.
15St ep warmed to room temperature overnight. The reaction was quenched by addition of water (10

2(:'[ go g 3‘?‘}%‘@?@?’*3}5 g.':gs PRERRQAVIBIEPA) - T &2Ric ghatd baPRGEd Hih Bride SRF boxylic
dried over NaySQ,. After removal of the solvent, the crude product was purified on silica gel

{60% EtOAc in hexanes) to afford the desired product as a pale yellow solid.

Step 4: 4-(5-Chloromethyl-thiazol-2-yl)-4-fluoro-piperidine- I-carboxylic acid fert-butyl

o D
%C?—N/\:KS cl

[0401] To a mixture of 4-fluoro-4-(5-hydroxymethyl-thiazol-2-yl)-piperidine-1-carbox ylic

ester

15

acid tert-butyl ester (1.34 g, 4.24 mmol) and pyridine (426 mg, 1.3 eq.) in CH;Cly (30 mL) at
0 °C was added MsCl (631 mg, 1.3 eq.). The mixture was warmed to room temperature and
stirred overnight. The reaction mixture was washed with saturated NaHCOQs solution and

20  doed over Na;SO,. Removal of the solvent afforded the desired product, which was used

directly in the following reaction without further purification.

Step 5: 4-Fluoro-4-[5-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-

carboxylic acid fert-butyl ester
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[04291 A m xture of 3-(4-Chloronethyl-thiazol-2-yl)-piperidine-1-carboxylic
acid tert- butyl ester (From Step 1) (300 ngy, 0.946 mmol),
4-tetrazol -1-yl -phenol (155 ng, 0.946 20muol ), CsCOB (467 ng, 1.42 mmol)
and 1 Cl ( #® mgs/0s32895 Mol ) in acetonitrile (10 nml) waS/tReai7edsEhder
reflux for 4 hours. After cooling, the solid was filtered through a pad of
celite. The filtrate was concentratelsl i N vacuo. The residue was purified on
silica gel (EtOAc-hexanes, dl: 1m d the desired product. 1H NWR
(CDC13): 88.91 (1H, s), 7.6 ¥, S7 6( s), 7.17 (2H, d), 5.24 (2H,
s), 4.30 (1H, br), 4.02 ( n) 3.20 (I , 83.10 (1H, br), 2.88 (1H,
t), 2.21(1H, m, 1.77 (2] m, 1.61 (1H mY% 242 _(9H s). Exanple 105

5- Et hyl - 2- o
[344- (4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2- yl] pi peridin-1-yl1 }
-pyrim ¢4498) St&Rixhire 3¢4- (45‘&1410;5%&{}‘%1Qilaz%T-YJyT)m]ﬁﬁU?&b'fB%EBﬁﬁE-)] -&foxyiic acid

azol -2-yl]-piperidine cs sol ution of
3- [ 4- ( 4teTebutezster (1-421 g, ﬁﬁéquihétmqthgmstﬁfoazlomhegowq L ng pe? tql) ad-KoCQuar boxyl i ¢

acid t e I t. n nL) and
met hano Eb(‘3 %!rgﬂ){ S "?5 eroélg?] eddTTgw? ‘fvﬁsl% %H% %eﬂh{ﬁl ﬁ%@i@ o&goﬁlélg’ gOIrdesuI ting
sol ufi OWay\ﬁBerSd quraighra(mdhf edtipe rEeuflgatt ofs Shcemtittles vac]iheThebmémt S were

removed, L0, MG Sh0.A % 1L Gt AR B QUEt: A28 hasdl s 195 eP 2

[3-[4- g évhit@ﬁcfliﬁl)quf;QMB[tCI@@Eﬁ@’?WEE{QH)’J)14@2 @{Zzph-a% (Yﬂ{] )Pt pefandiansLoywl} -

pyri m di ne

3-[ 4- (AHTROR23AH -5)-4/08 @BHe hoxdy HeRHy b - -84 @ibls)» 2—0§t“]l3fﬁ (fﬂall: mgli It @Yldslochl ori de

(150 ng, 0.407 mol ), 2-chloropyrimdine (0.074 inL, 2.0 eq.) and NaHCQO3
Example 90

10 5-Ethyl-2- {4-fluoro-4-I 5-(4-methanesul fonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-

N
r N
N, Oﬁ?\o .

S
i

O

pyrimidine

Step 1: 4-Fluoro-4-[5-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine
hydrochloride

15

[0403] To a solution of 4-fluoro-4-[5-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-
piperidine-1-carboxylic acid teri-buty] ester (Example 89, 1.30 g, 2.76 mmol} in methanol (5
mL) was added 4 N HC[ in dioxane (10 mL). The resulting solution was stirred overnight.
The mixture was then evaporated to dryness in vacuo to afford the desired product as a white

20 sold.

Step 2: 5-Ethyl-2-{4-fluoro-4-[5-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-y1]-
piperidin-1-yl}-pyrimidine

I11



20 (172 ng, 2.03 mmol) in DWVF (5 nL) was heated at 90C for 4 hours. Vater
was added and the solution was extracted with ethyl acetate, separated,
dried over sodiumsulfate, filtered and concentrated. The residue was

purified &fosickhgsazsgel (50: 50 Et OAc/ hexanes) to affor dpdhpsHefisteg product.
1H NMR (CDCI 3): 68.91 (1H, s), 8J9 (2H, s) 7.63 (2H, in), 7.26(1H s),

7.17 (2H, in), 5.25 (2H, s), 4.97 (1Hy 4.62 (1H, m, 3.25 (2H, m, 3.07
(1H, in), 2.46 (2H q), 2.280H, in), M. (2H m, 1.68 (1H, in), 1.20 (3H,
t). Exanple 106

S
4-[4- (4- Met hanesul fonylwt} t Byl ) - tHi @ ' y1] - pi peri di ne- 1- car boxy

lic acid tert5butyl est M32] Hydroxyben A9met hyl sul fone (1.7eq.)
was di ssol ved in anhydrous DVF (10mL), cooled to ® C and NaH (2eq.) was

added in one portion. The reaction was allowed to stir at 0 C for 30
m nut es [&49d] ats StObxblnnDéﬂ’qﬂeﬂ@t‘bE5a4fm¢th@q5®f¢dyltp®n@1w@@yﬁrth@ﬁ@s? ylk- ((4-

10Chl or g t ) d tert-b tyI ester
(It er nomedeys Bhafastiah 2 f BRhin B S BRI BT e Sr )

overni ghﬂid DINEBA flebg, tieqn) 1N\Q—S§)rajjaﬁc|ﬂ((2®ﬁlLWrtdEeMdi eresamndv ez mas:ttfrctd\m 160 Et OAc,
dri eg 8 ol}um sulf tered ¢on entrated under reduﬁled

pressur e: (Gfﬁ@ EEPEIRT é’erﬁ@h FAMEE B m§rﬁ f X VYU VAR FUYEY Bgifaihy

( Et OAc/ F&Pﬁ@@%s rﬁr)io&:@b@twe@frda&hﬁldcte@meq*h%@dmsbhasbIﬁaw&r&e@ﬁm%hne5 7.92
(2H, d, 1=8 57 (2H, d, J= 8.8 Hz), 14 ng s), 4.71 (2H, s),
4.66 (2ppdded ozqferﬂéaz%‘QH Ayt reIBO*zL@quhﬂsolvm thfacre@e progpct wps pufgd opsilican) . 2. 09

(2"' ”) ﬁeq( tb%ﬁm(l?éri{anem:l l]jtégfﬂgI%Hat(%)srre_t | ltgsal'glzltgjohd. 'H NMR (CDClglll

{4- etraz 1-y1- phenoxyne azol -pi peridin-1
- pyrl m 8i8r 9%2 1) . 90e(2H, d20F 84339, 75?3N1Ht dp729 (2H, d, /= 8.8 Hz), 5.31 (2H, 5),

br 1 ot e b o £ G i PR G R EES ol o

povﬁer(@&gt)dr:wese{zwspended in EtOH THF: H20(40 20:10) and heated at100 C
for 5hours. The hot reaction mxture was filtered through a pad of celite
and the filtrate was concentrat edgyJhg. oYVO 2008/ 083238PCT/ US2007/ 088978

4-[4-(4-Methanesulfonyl-phenox ymethyl)-thiazol-2-yl]-piperazine- 1 -carboxylic acid fert-

butyl ester

OY NCN /Q\/\\\

o\©\ 0
1
%/ S

Step 1: 4-(4-Ethoxycarbonyl-thiazol-2-yl)-piperazine-1-carboxylic acid ter#-butyl ester

o s\ \
>’N\._/N’_<\N\’\\(O
%O O~

[0405] A mixture of 2-bromo-thiazole-4-carboxylic acid ethyl ester (1.4 g, 5.93 mmol),

15

piperazine-1-carboxylic acid tert-butyl ester (1.16 g, 1.05 eq.) and DIPEA (1.15 g, 1.5 eq.) in
20 1,4-dioxane (20 mL) was heated to reflux overnight. After cooling, the solvent was removed
in vacuo. The crude product was purified on silica gel (EtOAc:hexanes = |:4) to afford the

desired product as a pale yellow solid.

Step 2: 4-(4-Hydroxymethyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-buty! ester
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resulting oil was dissolved in DWW and water and extracted with

et hyl acetate. The organic | ayer was washed with water, brine and dried over
sodium sul fate. The resulting filtrate was concentrated under reduced
pressur e. weoodesasssi on using silica gel chronmat ogr aphyrdiD@ehivieesd798: 2)
provi ded t he expected product. 1H NVR ( DMSO- 4): 59.96 (1H, s), 57.97 (2H,

in), 7.90 (2H, m, 7.63 (1H, s) (2H$ , 4.44 (2H, m, 3.73 (1H m,
2.97 (2H, in), 2.20 (2H m, 1. 2H Nﬁ’}(\ arrpl e 108 N-(2-
{414- (4-Tetrazol - 1-yl - phenox yl )-——t/hl aXol 2-yl kpi peridin-I-y1}-pyrinidin

-5-yl)- acetam de 10 [04341/2- (4- [4-(4-TéH azol -1-yl -phenox
ymet hyl ) -t hi azol - 2-yl1]-pi peridi n- I-yI | -pyrimdin-5- ylam ne (Exanple 107)

(0.321= ﬁé&oepﬁ% &;hﬁ lo\f@ 4 &@mwb% I’na%cﬂ hﬁ} ?gbﬂ%n%?rbgéy}%%éﬁpﬂﬁd The

reactio cool e acety ori ropwi se and
t he reabtiybestendb.15¢) 3{3‘?am1r@t) indon(d %nqheam‘iﬁwaaiwtadwgﬁtLlAw(éES was! added and

the m xtu eryas 5extr acet ate dr| oV m sul f ate,
filtered® Eh H& wra%l u de}flouf’g%ﬂyth%lreﬁ?té suirsélue |‘(’:" ﬁﬁﬁﬁ%hﬂonat ogr aphy
?fCDtC hg) seigtidi. | TH@ solid wé@\drmmwgﬁ\éilﬁ@df ddice sfzmmsslﬁﬁdmm lEthdu&t(IO(jLH NVR

1 (1H, s 7.1 1H, s 7.11
(2H, mlé 8&6 filfygte was W@h%w'(ﬂmﬂt%f)ﬂd dﬁlef}?"f(fé‘& E% tﬂ@lozsl g SOH}eﬂ?s 01 (2H,

m, 2. 1@&&1%&“@@5126(1%50&%5 afibil. 1. 75 (2H m. 20Exanple 109 _
4-[4-(4-Tetrazol - 1-yl-phenylcarbanoyl) -t hi azol - 2-y1li - pi peri di ne- 1- car boxyl i

c ocie sl ishy R e e et

(1.28 mmol ) was dissolved in anhydrous Dl\/g (20nmL). To the solution was

added triethylam ne (4eq.) and zol-1-y1)-N, N, N
N -tetramethyluroniumtetraflu (1.5eq.). The reaction was
allowed to stir at roomtenpée ere or 5mn es before 4-tetrazol -

51-yl - phenyl am ne (1.2eq.) wa$ added. The reaction was stirred overnight,
quenched with water, extracted with ethylacetate, washed with brine, dried

ovel0sod48f sUprapktiomef 4-(4 h@F@WHEWéth@%ZQb%YB riperazingt ecarkaxviordidra-at ed i n

(B Grcy P SRl R B hao IR BHE [P0 SUI MG OERES B
s), 9. O0MsCLEB59)L, 183 &) ctrQwiss)TheTes@Bm(gZmedE) was/tingd O@dright) The r@8tigH, m,

Engpl( 1H I tgc?ﬂ wasotgen com(:entr’atemm vazcuél‘ 41‘1'{6 crude rodu]ét \ngs ;;u%lf{’ed g?l Sili%zi gel‘:]’ (9Hs).
(EtOAc:hexanes = 1:4) to afford the desired product as an oil.
15 Step 4: 4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperazine-1-carboxylic acid

tert-butyl ester

O}/ NCN /Q\l\\

i
%/ S

[0408] A mixture of 4-(4-Chloromethyl-thiazol-2-yl)-piperazine-1-carboxylic acid fert-
butyl ester (700 m g, 2.20 mmol), 4-methanesulfonyl-phenol (417 mg, 1.1 eq.) and K5CO;5

20 (609 mg, 2 eq.) in acetone {30 mL) was heated to reflux overnight. After cooling, the solid
was filtered off through a pad of celite. The filtrate was concentrated in vacuo. The crude
product was purified on silica gel (EtOAc:hexanes = 1:1) to afford the desired product as an
off-white solid. "H NMR (CDCl3): § 7.87 (2H, d, /= 8.8 Hz), 7.12 (2H, d, /= 8.8 Hz), 6.59
(1H, s), 5.05 (2H, s), 3.56 (4H, m), 3.48 (4H, m), 3.04 (3H, s), 1.49 (9H, s).
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4-[4-(4-Trifluoronet hanesul f onyl - phenoxyrnet hyl ) -t hi azol - 2-yl ] - pi peridine-1
-carboxylic acid tert-butyl ester 15104361 To a sol ution of

[ 4- (4-Trifluoronet hanesul f anyl - phenoxynet hyp-t hi azol - 2-y1] - pi peridine-1

- car boxyl o afksshRr t - butyl ester (Exanple 134) (1. 12np@t/pslotydesdyk (20nL) at
roomtenperature was added 3-chl oro-benzenecar boperoxoic acid (2eq.). The
reaction was allowed to stir for Xxgnpeuszs and an additional portion of
3-chl oro- benzenecar boperoxoic acid (leq.) was added to the readtion

m xt ure. ' dditional 4
hour s. %hghgr%gﬁ%%gggpﬁgﬁé%img 13%(9(2 1;1@ g{e%r#%ﬂ)g r?‘{)bglgtoé%t he organic
| ayer waperagoleat ed, dried over sodiumsulfate and filtered. The filtrate
was concentrated and the crude product was purified by col um

chromat ography to afford both the e ted sul fone and sul f oxi de products.
Sul f one: 1HNNR(DNBOd6) 548. %\%1 86Hz) 7.70 (1H, s), 7.44

(21-1, d, J--= 8.6 Hz), 5. 3% N3 8 in), 3.19 (1H, in), 2.86
(2H, m, 252.02 (2H, r’r), ,,Ps) WO
20081083238PCT/ U820071088 arrple 111 4-F4 (4 Fri fl uoromet hanesul

finyl - phenoxynet hyl ) -t hi azol 2-yl]-piperi din @- 1- carboxylic acid
tert-butyl ester 5[0437] This conpound was isolated fromthe reaction
m xt Gr e Sédp &: hb[ﬂaf%wewaseseb@}’ﬂ}lpbenoxmm (HDMBD2-(18)pipeB@ir@hyf@khlodde J= 8. 6

Hz), 7.75 (1H, s), 732 (2H, d, 86Hz) 531(2H s), 3.96 (2H, m,
3.20 (11-1, m, 2.85 (2H, m, 29(% O50(2H m, L38 (9H, s).

[ 0438] Exanple 112-145 were s nt _.1__

4- (4- Chl oronet hyl -t hi azol - H[?/ﬂf\i pi pertdi arboxylic acid tert-butyl
ester (Internediate 1), 2- (4 Chl op,@net hyl -t i azol -

102-yl) - pi peri di n | -y1l]-5-ethyl-pyrimdine (Internediate 2) or

4- (4-Chl or xazo y. r.i dj ne id tert-butyl

est er (I[(ﬁ“togfe &%%? “‘ifh)’fl%f”tﬁ %[ﬁ@g%egﬁfoégl)g%e&?Wd“%wg%@?{amlt%a]gﬁwg%ine ani ne or
aRi | i nelic?rbaxﬁ[dﬂcicbﬂéf tfmtr’]yme{tert(Exfl:ﬂ@Ie MeﬁmerQ)CDSIhrﬂmElX@rmgbtﬁarﬂol ($me) ﬁlﬁ Iled in
the art r i ¢ synthe Wi preC| ate that conditions such as

sol vent 2 H‘g’ gxg m\ﬁsio tmfw 'é'i‘&ﬁoémoﬁé‘é‘é“(fé‘?ﬁcfﬁf Hsmpgeies at iraipOg,

Na HEEB, téﬂﬁ%ﬁ%e {p‘ﬁe?l@s&alemgthﬂeﬁféo%@?a rt@m}@@ssqaoaclast@ﬁif&@%%emﬁough routine

experinmentation to optimze yiel Addi tionally, alternative coupling
met hods Peednctiya apaledelavasolige e wel | known in the art of organic synthesis.
Exanple 112

444- (2, Gtepi 2| ljblr @-Methedasalfalyl-phepbx yheind xthezb Ry ly )| -4t @i raghy - Repahdcpi peri di ne-| -

car boxyl Ilf:onaﬁ -piperazine

15 [0410] A solution of 1-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yi]-piperazine
hydrochloride (100 mg, 0.26 mmol) and DIPEA (134 mL, 3 eq.) in CH,Cl; (5 mL) was added
isobutanesulfonyl] chloride (41 mL, 1.2 eq.). The mixture was stirred for [ hour, then the
reaction solution was directly purified on silica gel (EtOAc:hexanes = 1:1) to afford the
desired product as a pale yellow solid. 'H NMR (CDCly): 6 7.87 (2H, d, /= 8.8 Hz), 7.12

20 (2H,d, /= 8.8 Hz), 6.62 (1H, s), 5.05 (2H, s), 3.61 (4H, m), 3.39 (4H, m), 3.04 (3H, s), 2.78
(2H,d, /= 6.8 Hz), 2.32 (1H, m), 1.12 (6H, d, /= 6.8 Hz).
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20tert-butyl ester [0439] I1-1 NWR (CDCI3): 88.98 (1H, s), 7.34 (2H,
in), 7.30 (1H, s), 5.36 (2H, s), 4.19 (2H, m, 3.15 (1H, m, 2.87 (2H, in),
2.07 (2H, m, L70 (2H, m, 1.47 (9H, s). WD 2008/ 083238PCT/ US2007/ 088978

Exanpl € 1330 20081083238 _ _ PCT/US2007/088978 _
4-[4-(4-Pyrrol -1-yl -phenoxynet hyl ) -thi azol - 2-y1] - pi peri di ne-I-carboxylic
acid tert-butyl ester 5(0440] NI\/RF%CDC}?Q)}: 67.24 (314, m, 7.01 (411, m,
6.31 (2H, ), 5.17 (2H, s), 4.21 (ZH"™H°° 3.14 (1H n), 2.87 (2H m, 2.01
(2H, m, 1.74 (2H , 1.47 (9H, s). Exanple 114 4- L

{4-[ (4- fe{f*-rl“é%terlz%@ytgzrﬁ%ﬁyi-amnﬁbymﬁ@flhwa]z-olf?rpfl]almlﬁg@;ﬂlcar&ﬂxeslé? e ne- 1

- car boxyld.guigdsd tertbutyl ester 10 [0441] 114 NMR (CDC13): 5 8.85 (1H,
s), 7.40 (214, m, 7.01 (114, s), 6.72 (214, m, 4.76 (1H s), 4.44 (2H
s), 4.15 (2H, m, 3.08 (1H m, 2.83 (2H m, 2.04 (2H m, 1.66 (2H m,
1.43 (9H, s). Exanple 115 152- N™ N

{444-(3-Chl oro-4-tetrazol - 1-yl - phenoxynet hyl )-TN}iL’/azoI -2-yl]-piperidin-|-yl}

-5-ethyl - pyrimdine
S{O
Al
7

5 [0411] To a solution of 4-(5-Hydroxymethyl-4-methyl-thiazol-2-yl)-piperidine-1-carboxylic

acid tert-butyl ester (1.00 g, 3.2 mmol) in THF (6.4 mL) was added, 4-tetrazol-1-yl-phenol
(0.52 g, 3.2 mmol), polymer bound triphenylphosphine (3 mmol/g, 1.6 g). To this solution
was added ditertierybutylazodicarboxylate (1.1 g, 4.8 mmol), stirred for 4 hours and filtered
through a pad of celite. The filtrate was concentrated and purified by silica gel

10 chromatography to provide the desired product. 'H NMR (CDCla): & 9.01 (1H, s), 7.66 (2H,
d), 7.15 (2H, d), 5.21 (2H, s), 4.19 (2H, m), 3.10 (1H, m), 2.86 (2H, m), 2.45 (3H, s), 2.08
(2H, m), 1.72 (2H, m), 1.47 (9H, s).

Example 94

4-{4-[(6-Fluoro-pyridin-3-ylamino)-methyl]-thiazol-2-yl } -piperidine-1-carbox ylic acid tert-

OYNO/Z}\N
>‘,o

[0412] 3-amino-2-fluoropyridine (0.476g, 4.2 mmol) was added to 4-(4-Formyl-thiazol-2-yl)-

15  butyl ester

T2,

N

piperidine-1-carboxylic acid tert-butyl ester (0.84g, 2.8 mmol) in dry DCM (10 mL). Sodiumn
triacetoxyborohydride (0.9g, 4.2 mmol) was then added. The reaction was stirred for 3 hours

20  at room temperature under Ny. The organic layer was washed with 2M NaOH solution,
water, brine, dried (MgS0y), and the solvent was removed in vacuo. The material was

purified by silica gel chromatography (DCM/methanol: 10:1 v/v) to give the desired product.
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WD 2008/ 083238PCT/ US2007/ 088978 [0442] LH NMVR (CDC13): 68.93 (1H, s), 8.18
(2H, s), 7.48 (1H, in), 7.25 (I H s), 7.08 (2H m), 5.22 (2H s), 4.82
(2H, M, 3.29 (1H n), 3.04 (2H m), 2.46 (2H, q), 2.21 (2H m), 1.80 (2H,

m, 1.18 (Wélousdzxanpl e 116 o PCT/US2007/088978
S5N-(4-{2-[1-(5-Ethyl -pyrimdin-2-yl)-piperidin-4-yl]-thiazol-4-yl methoxy}-p

heny1) - "HouvmreDde;)N 7.59N7.6001 4 m), 7[0@4741%](114Hn§\"\7|:@2( CFPCST;Sa ?6 I—ﬁd55f=8 30 (1H,
in), 8.18 50- 6. 90 ( 3.29 (1H,

nm, 3. 0:8&%1@ Hm34@m@) (“29:4.gb ( 3}12115)03 @92ﬁ17ﬁ1§H m), %28 ?(%{2Hnr)ﬂ) 210%1Q3H 10t) .
Exanpl e

N-(ZP{ Zﬁ%ﬁ(lg) I]:'77 el §/2rH| r%l)ﬂ} ?'17 I@}B pi peri di n-4-yl Lt hi azol - 4-yl met hoxy} - phen
yl)- met hanesulfonam de 15[0444] LH N CDClS): 38.20 (s, 2H), 7.21 (m
3H), 695(m 2H) , 513(s 2H) , "BT 2H) , 329(m 1H), 306(m 2H) ,
2.94 (s, 3H), 2.47 2.20 2H), 1.81 (m 1.19 ,3H) WO
2008ﬁ0832(3émww8210bqw@%w85ﬂ% @titmoahad-plwww Ay thiaepl-ry Bt -

-yl - pheg%}ggﬁ]ghyl) t hi azol - 2-y1J- pi peri di ne-1-carboxylic acid tert- butyI
ester

Step 1: 4-[4-(4-Tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidine-1-carbonitrile

=~
,

\‘N
‘{“N
[0413] To a mixture of 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine
10 (1.00 g, 2.92 mmol) and potassium carbonate (1.5 g, 10.9 mmol) in chloroform (25 mL) was
added cyanogen bromide (0.371 g, 3.5 mmol). The slurry was refluxed for 48 hours then
stirred at room temperature for an additional 48 hours. The reaction was filtered through a

pad of celite, concentrated and chromatographed on silica gel (1:1 Hexanes/EtOAc) to afford

the desired compound.

15 Step 2: 1-(3-Isopropyl-[1,2,4]oxadiazol-5-yl)-4-[4-(4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-
2-yl]-piperidine

[0414] To a solution of 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-
carbonitrile (0.450, 1.22 mmol) and N-hydroxy-isobutyramidine (0.150 g, 1.47 mmol) in dry
20 THF (10 mL) was added a 1 M solution of zinc chloride in THF (1.47 mL, 1.47 mmol) over
15 min. The suspension was left to settle for 15 minutes and the white precipitate was
collected by filtration and dissolved in 4N HCI in ethanol and water (1:1). The solution was
refluxed for 1 hour, cooled and the solid precipitate was filtered off. The filtrate was

neutralized by the addition of excess sodium carbonate. The excess was filtered off and the
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5[ 0445] 1H NMR (CDCl 3): 88.89 (1H, s), 7.48 (1H, s), 7.43 (1H m, 7.25
(1H, m, 7.05 (1H, m, 5.27 (2H, s), 4.27 (2H, in), 3.18 (1H m, 2.89 (2H,
m, 2.37 (3H, s), 2.21 (2H, m, 1.74 (2H, m, 1.47 (9H, s) Exanple 119

5- Et hy1- 20 2008083238 _ PCT/US2007/088978 _
{444-(4-tetrazol -1-yl1-2-trifluoronethyl - phenoxynet hyD-t hi azol -2-y11- pi perid
i n-1- 1GYiraty wapyihited Wit BtOAc. T46lhtidiHv MERash D& B Jvated sBpaQalec(, fiHked s), 8.18
(2H, s) . 8 H 3 5.38 (2H,
s), iNeTZ‘SZp) (fi;(?red g?adchm(:%_fa eljch Th%re@gu?l?a ugaﬁ.)chrog ahf@a(pgf_ql or&ﬁ u:age&@ T(2H m
1.79 (ZhjlexmtOAJ:) thSffortt the Hésmre&écﬁifﬁdmh e'}iﬁ@/{}@;}cnch) 58.92 (1H, ), 7.62 (2H, d),

{4-14 | oro-4-tetrazol - 1-yl - phenoxyr net |azol-’2-yl? pl peridin-1
-yl) -5-7618H9'Hp§br7 hs (fithe), S\A8 (2803/ DBBR2BSPECT. UBZ‘BDW),OB@(ZH OAAZE(2HA NVR
(ace oned ), 8.24 (2H, s), 8.01 (1H, s), 7.86 (1H m,

7. 60%(1 2(54 ?wﬁ%‘ﬁ 5.40 (2H, s), 4.82 (2H, in), 3.36 (1H m), 3.08
(2H, m, 31 2.17 (2H m, 1.75 (2H,. m, 1.18 (3H t)._ Exanple
121 [0415] The followmg three examples were syntheized in similar manner as Example 95

54-14-( ﬁsﬂ%%l‘fe@éﬁhr&:&hyc!lro%hﬁﬂﬁméraﬂ@mpf L d-eet%BAaly1 an¥lokyRERSH b Rgo Jngar boxyl i c
acid tert-butyl “ester
piperidine-1-carbonitrile.

Example 96

10 1-(3-Ethyl-[1,2,4Joxadiazol-5-y1)-4-[4-(4-tetrazol-1 -yl-phenoxymethyl)-thiazol-2-yl]-

S’\>\\
e
N N
N O)\ O\ON\;E
L{\ ﬁ/

N—O

[0416] 'H NMR (CDCL3): & 8.85 (1H, s), 7.57 (2H, d), 7.28 (11, 8), 7.19 (2H, d), 5.17 (2H,
s),4.22 (2H, m), 3.22 (3H, m), 2.55 (2H, q), 2.17 (2H, m), 1.89 (2H, m), 1.35 (3H, ©).

piperidine

15 Example 97

1-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-4-[4-(4-tetrazol- 1 -yl-phenox ymethyl)-thiazol-2-yl]-

PN
I
\N YN \=N

N-O

piperidine

[0417] 'H NMR (CDCls): 8 8.90 (1H, ), 7.61 (2H, d), 7.27 (1H, 5), 7.17 (2H, d), 5.23 (2H,
20 s),4.22 (2H, m), 3.22 (3H, m), 2.25 (2H, m), 1.88 (3H, m), 0.96 (44, m).
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[0448] 'H NMR (CDC13): 5 8.94 (1H, s), 7.65 (1H, s), 7.60 (2H, m, 7.13
(2H, m, 5.01 (2H, s), 4.08 (2H, m, 2.94 (3H, m, 2.03 (2H, m, 1.75 (2H,
1.43 (9H, s). 10Exanple 122

(2-Fl razol - 1-yl - phenoxynet hyl ) - oxazol ne-1-carb
lic am‘%@%@?@g%ﬁ yl ester [0449] 1H NWR (CDCl%%lhﬁgg%hﬂﬁH s),

2 (1H, s), 7.45 (1H, in), 7.36 ;leqk 7.23 (1H, 15rn), 5.05 (2H, s),
.04 (2H m, 2.85 (3H m, 1.97 F& , 1.71 (2H, m, 1.40 (9H, s).
Exanpl e

5 Bt Py L2 AA R RS A BRI Bl 2 F BT di - 1-y1
1- pyri ghdiigeeidine [ 0450] 1H NMR (CDC13): 8 8. 16 (2H, s), 7.84 (2H, in), 7.63
(I H s), 7.08 (2H, rn), 5.02 (2H, s), 4.67 (2H, in), 3.08 (3H in), 3.01
(3H, s), 2.44 (2H, q), 2.12 (2H, rn)k 1.84 (2H, in), 1.17 (3H t). S5Exanple
124 -

444- (2, 6-Di fl uoro-4- propi onyl - ghe oxy’fhet t ~N2 yl ppi peri di ne-| -carbo
xylic acid tert-butyl _3terN7L 52]11-1 NWR N 87.51 (2H, d), 7.27
(1H, s), 5.37 (2H, s),F 2H, , 3.14 (1H, 10m, 2.92 (2H, q, J =7.4
Hz), 2.88 (2H, in), 2.07 (2H |n) 1.71 (2H, m, 1.47 (9H, s) 1.21 (3H, t,
J =7.4 Hz). Exanple 125

444- § 4- peaBy H RMR @D@hph%rﬂqumast)hyﬁo @) dpza@B- PHyd) kpi deH dj, se1 121ar boxyl i c

acid tert butﬁl este
4.25 (ZH, m), 415(2H m), 3.22 (1H, m), 2.90 (2H, m), 2.18 (2H, m).

m,
4- 4-
oxy
7.6
4.0

Example 99
4-[4-(4-Tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carbox ylic acid amide

Step 1: 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thmazol-2-yl]-piperidine-1-carbonitrile

O

=N

\NJ\/OQ
N-N

L

10
[0419] To a mixture of 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine (1.00
g, 2.92 mmol) and potassium carbonate (1.5 g, 10.9 mmol) in chloroform (25 mL) was added
cyanogen bromide (0.371 g, 3.5 mmol). The slurry was refluxed for 48 hours then stirred at

room temperature for an additional 48 hours. The reaction was filtered through a pad of

15 celite, concentrated and chromatographed on silica gel (1:1 Hexanes/EtOAc) to afford the

desired compound.

Step 2: 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carbox ylic acid

amide

0 /—\ S
H2N>_N\—/~<\NL/O
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[ 0452]

5.30 (2
(2H, in
Exanpl e
444- (4-
acid te
(1H, s),
(2H m
4-14- (6g,
boxylic

5. 27, (2
(2H,>

1IHNMR (CDC13): 8 7.70-7.72 (2H, nm), 7.28 (1H, s), 7.09-7.13 (1H m,

H s), 4.20 (2H, m), 3.17 (1H in), 2.88 (2H m, 2.55 (3H,

s),

), 1.72 (2H, m, 1.47 (9H, s). WD 2008/ 083238PCT/ US2007/ 088978

1260 2008/083238 T/US2007/088978

2.10

Cyano- 2-f | uor o- phenoxynet hyD-t hi azol - 2-y11- plperl i ne-1-carboxylic

{642@]Ut ¥4 %ﬁﬁ"@c'ﬁazoﬁ[ Qﬂﬁ%ﬁoﬁﬁtiﬁmhﬁ% g% pqﬁnﬁmﬁ)ﬁ czlrtf&a&n(nl%lrh of nfT))

g 2292{)gmpg|was ﬁ-)ssolj[é&g 4M2HC 1) ethallozivyat(ngqq }sYhe Bhér@pil"@s qu’lpxed

7.27
2.89

Tk BE Bl P Pl PR e T M e TRl beocis) . &

9.41 (1He aédlttoﬁoﬂsicési shdidhp caiBorite. (TiHd, excesy sod?u:ﬁSarbdfrdte \d:ds Hltered.cZBand1lH, s),

'Elle f?%aée wis (&/}éﬁf(dz\ﬂth EgOAci 'Ii‘@ s%]gi_Pn é{jls \ng%ppwgh V3T, separanzd dnedo 9-2.12

154- 14 (wa2$®4)2ﬁ18dr£arﬂzc@hceﬁnmled PhgNes e bidWay clirBina@ SlapiedtnkpicBgel (diine- 1- car b

oxylic

10

15

20

acid tert- ‘¥ ester
Hexanes/EtOAc) to afford the desired compound. 'H NMR (CDCl5): § 8.92 (1H, s), 7.60

(2H, d), 7.23 (1H, 5), 7.167 (2H, d), 5.21 (2H, s5), 4.25 (2H, m), 4.15 (2H, m), 3.22 (1H, m),
2.90 (2H, m), 2.18 (2H, m).

Example 100

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- [ -carboxamidine

H%}_ S

O~ J

H,oN N Oj::iL
N’N

o

N

[0421] A mixture of 4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine (300
mg, 0.876 mmol), pyrazole-1-carboxamidine hydrochloride (0.128 g, 0.876 mmeol.) and
triethylamine (0.122 mL, 0.876 mmol) in DMF (2 mL) was stirred at 1t for 3 hours. The
precipitate was collected by filtration and washed with ether to afford the expected product.
'"H NMR (DMSO-dy): § 10.02 (1H, ), 7.93 (1H, s), 7.82 (2H, m), 7.70 (1H, s), 7.60(2H, br),
7.28 (2H, m), 5.20 (2H, s), 3.95 (2H, m), 3.38 (1H, m), 3.15 (2H, m), 2.0% (2H, m), 1.66 (2H,

m).
Example 101

3-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-azetidine- | -carboxylic acid tert-butyl

ester

Step 1: 3-(4-chloromethyl-thiazol-2-yl}-azetidine-1-carboxylic acid tert-butyl ester

o}_N \s I
%70 <>_—<N]\/Cl
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WD 2008/ 083238PCT/ US2007/ 088978 [0455] 11-1 NVR (CDC13): 87.92 (1H, s), 7.84
(I H s), 7.65 (2H, d), 7.25 (1H, s), 7.11 (2H d), 5.22 (2H s), 4.21 (2H,
br), 3.18 (1H, n), 2.88 (2H, br), 2.12 (2H m), 1.75 (2H in), 1.47 (9H,

s) . Exanpheg 3gosszss /
5444- ( 4- Et hoxycar bonyl - phenoxynet hyl ) -t hi azol - 2- yl kpi plé(r:? Iszr(]}gwuss%’;'gr boxyI ic

acid ter t

2701 (o Mo St SRy e dlne- Rododb d i <& 0 )
. 87 (2H, 3. BmmolRinlReto@d,1 SmYL,) wlas ABd¢d2LE-divhlorchcédne((914] 1 §)4.8 Lm3H1)10( 2H, t)

2

Exanpl e 130 .

444?1() 4- t@&%@éﬂé&%ﬁéf%‘&%‘"&rw%%ﬁel&&Q&é?lﬂg} Py The mixiwue wos h3agdi Wess di ne- 1- ca

rboxyl i Qemﬁidiei&l t,-cOMEY bndESltepéd thiRpR4ifd. NVR b0k rerRoved 28vdcdblandl) . 7. 19

(1H, s), 6.92 (2H d), 6.40 (1H, s), 5.12 (2H s), 4.22 (2H, br), 3.17 (1H,
, 5. gt e(lzwduﬂowasw@@hfe@ iih BpAc {2078LY SFhe regulting selgtipomas wshed 47 (9H, s).

WD 2008/

444- (4- &%g§%%%%%$ %Zﬁ?'ltl az?ﬁ bg %lﬁ:%rmgeﬁﬂgr a qu (cNéalzr O‘Q(y]?l c acid

t ert - butsylvergstag removed k058 tht dMVRd PBNBOL Wiich Basfus8bw{tReyt ficjher 7. 64 (1H, s),

7.10 (2H 5.17 (2H, s), 3.96 5(2H, in), 3.18 (1H, m, 2.87 (2H br),

1.96 (28 ﬁ%a“o& 49 (2H, n), 1.38 (9H, s). Exanple 132

Step 2: 3-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-azetidine-1-carboxylic acid tert-

S =
o ?A}\/O@N’N*‘,N
Y o
T

[0423] A mixture of 3-(4-chloromethyl-thiazol-2-yl)-azetidine-1-carboxylic acid tert-buty!

10 butyl ester

ester (From Step 1) (386 mg, 1.34 mmol), 4-tetrazol-1-yl-phenol (217 mg, 1.34 mmol},
Cs,CO3 (655 mg, 2.01 mmol) and KT (22 mg, 0.13 mmol) in acetonitrile {5 mL) was heated

15 under reflux for 4 hours. After cooling, the solid was filtered through a pad of celite. The
filtrate was concentrated in vacuo. The residue was purified on silica gel (EtOAc-hexanes,
1:1) to afford the desired product. 'H NMR (CDCJ;): 8 8.92 (1H, s), 7.61 (2H, d), 7.32 (1H,
s), 7.19 (2H, d), 5.25 (2H, s), 4.39 (2H, m), 4.18 (2H, m), 4.14 (1H, m), 1.46 (3H, s).

Example 102

20 3-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-pyrrolidine- 1 -carboxylic acid tert-butyl

ester

0

L S
WNLOC

\Q—N'N

Step 1: 3-(4-Chloromethyl-thiazol-2-yl)-pyrrolidine-]-carboxylic acid tert-butyl ester
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444- (2, 6-Di fl uor o- 4- net hanesul f onyl - phenoxynet hyl ) -t hi azol - 2- yl kpi peri di ne-
| -carboxylic acid tert-butyl ester 10[0459] 11-1 NWR (CDC13): 87.42 (2H,
d, 7.21 (1H, s), 5.25 (2H, s), 412 (2H, br), 3.17 (1H m, 3.00 (3H s),

2.87 (2H, g doosrdea®R (2H m, 1.71 (2H m. Exanple 133PCT/U82007(088978
444- (4- Mor phol 1 n- 4-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-|-carboxylic

acid tert-butyl ester [ 0460] 1ld NVR (CDCI 3): 87.19 (1H, s), 6.92 (41-1,
in), 5.12 (2H, s), 4.20 (2H, & J.3.85 (@HL br), 3.16 (1H, in), 3.07 (4H,
in), 2.86 (2H, in), 2.10 (2H ), N1, , 1.47 (9H, s). WD

2008/ 083238PCT/ US2007/ 088978 Exanpl 134N

444- (4-Tri fl uor onmet hyl sul f anyl - phenoxyrnet hyl )-th azol -2-y1]-pi per d

ne- I-caﬂuaxylWoaaﬁhdoﬁeﬁbﬁbnhmhmeﬁqghohﬁﬁalﬁkﬂﬂﬁﬂku&ﬁtHWEm@DMEEKuﬁﬁ 87. 64

(I H s), 2H, Hz), 2H d, % .17 (2H s),
3.99 (2R* mﬂ@q)m agetine (?6 i vgae ?J%ﬁlch %Oﬁcfmp%i? 7 % ooy
1. 38 (9N1gs®), (0.BXa! BimbBund M%CO3 (3.87 g, 4.6 mmol). The mixture was heated under
444- g4 Benzyl oxy- phenoxynet h -thi azol - 2-yl kpi peri di ne- 1-carboxylic acid
t er t 2 bufsfjux @geraight, cooled and ﬁ]tered through celite. The solvent was removed in vacuo and

the residue was redissolved with EtOAc (20 mL). The resulting solution was washed

successively with 5% NaHSOs, saturated NaHCOs3 and brine. After drying (Na;SQOy), the

solvent was removed to afford the desired product which was used without further

purification.

10 Step 2: 3-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-pyrrolidine-1-carboxylic acid
tert-butyl ester

Lo
Q’«Nj\/o\@
-N,

L N
[0425] A mixture of 3-(4-Chloromethyl-thiazol-2-yl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (From Step 1) (775 mg, 2.56 mmol), 4-tetrazol-1-yl-phenol (415 mg, 2.56 mmol),

15  CsCO; (1.25 mg, 3.84 mmol) and KI (44 mg, 0.26 mmol) in acetonitrile (20 mL) was heated
under reflux overnight. After cooling, the solid was filtered through a pad of celite. The
filtrate was concentrated in vacuo. The residue was purified on silica gel (EtOAc-hexanes,
1:1) to afford the desired product. 'H NMR (CDCls): 8 8.92 (1H, s), 7.63 (21, d), 7.27(1H,
s), 7.17 (2H, d), 5.24 (2H, s), 3.87 (1H, m), 3.79 (1H, m), 3.65 (2H, m), 3.45 (1H, m), 2.40

20 (1H,m),2.23 (1H, m), 1.47 (9H, s).
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10 [ 04621 1HNWMR (DMSO-d6): 87.55 (11-1, s), 7.41 (51-1, m, 6.92m, 5.12
(4H, s), 3.98 (2H, m, 3.20 (1H, mM, 2.84 (21-1, m, 2.01 (21-1, m, 1.52
(22-1, m, 1.38 (91-1, s). Exanple 136

444- ( 2- AcQiypendigm4- met hanesul f onyl - phenoxynet hyl ) - t he@zgdz0i08sokpi peri di ne
-1- 15carboxylic acid tert-butyl ester WO 2008/ 083238PCT/ US2007/ 088978

[04631 1H NMR (CDC13): 8 8.81 (1HEx&mpie1097 (I H, s), 7.53 (1H, d), 7.25
(1H, 5). 7.09 (1M, d). 5.24 (2H s). 9.16 (2H m, 3. 10 (3H m), 2.83 (2H

m, 2. 16_£8 ﬁLZ 53 54— —tgf}az()?h" ] ﬂpie[no!tﬁﬁetﬁ% thlé;))l 2- %'lﬂ;% r(JR(Hn 153)1 r1m d%m(eBH t).

Exanpl e "137° 54- henoxy I azo eri di ne- oxylic acid

tert-b t 3 28 7 19 1H, 6. 93
(ng n;J ¥‘§’ il E‘Efﬁ'f{p A}%&LL{'{@I\I %%;@1% im%hoi%) ﬁl?wll(ﬁrﬁ%r%@ (2H, E’r) 2.82)7 (2H,

d, 1.67 (2H, m, 1.45 (9H, s) Exarrpl e 138 104-

{4-[ (4-Met hanesul fonyl - phegy met hyI ]-thiazol -2-yll-piperidine-1-carb

oxylic acid tert-butyl este P NVR (CDCI 3): 67.67 (2H, d, J=
8.8 Hz), 6.99 (1H, s), 667(2H J=8 , 5.07 (1H, m, 4.45 (2H, d),
4.18 (2H, s), 3.13 (1H m, 2.97 3H s), 35 H m, 2.04 (2H, 15d),

1.68 (2H, m, 1.44 (9H, s). MD 2008/083238PCH1§J2007/088978

5 [0426] A solution of 3-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-pyrrolidine-1-
carboxylic acid tert-butyl ester (from Example 102) (411 mg, 0.959 mmol) in
dichloromethane (10 mL) and methanol (2 mL) were treated with 1 mL of 4N HCl in
dioxane. The resulting solution was stirred at room temperature for 30 minutes. The solvents

were removed in vacuo to afford the desired product as an HCl salt.

10 Step 2: 5-Ethyl-2-{3-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl}-pyrrolidin-1-yl}-

pyrimidine

TR
LI
\©\N"\L
EN'N

[0427) A mixture of 1-[4-(2-Pyrrolidin-3-yl-thiazol-4-ylmethoxy)-phenyl]-1H-tetrazole

hydrochloride (From Step 1) (350 mg, 0.959 mmol), 2-chloropyrimidine (0.23 mL, 2.0 eq.)
15 and K,COs (398 mg, 2.88 mmol) in DMF (5 mL) was heated at 90 °C for 4 hours. Water was

added and the solution was extracted with ethyl acetate, separated, dried over sodium sulfate,

filtered and concentrated. The residue was purified on silica gel (50:50 EtQOAc/hexanes) to

afford the desired product. 'H NMR (CDCly): 8 8.91 (1H, 8), 8.21 (2H, s), 7.62 (2H, d),

7.27(1H, s), 7.17 (2H, d), 5.24 (2H, s), 4.12 (1H, m), 3.98 (1H, m), 3.87 (2H, m), 3.69 (1H,
20 m), 2.56 (1H, m), 2.47 2H, m), 2.37 (1H, m), 1.21 (3H, t).
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Exanpl e 139 4-14-[(2-Fl uor o- 4- met hanesul fonyl -phenyl am no)-nethyl]-thi

azol -2-yl} -piped di ne-1carboxylic acid isopropyl ester O O\/ HN O 5[ 0466]
"H NV\R (CDC13): 8 7.55 (2H, m, 7.05 (1H, s), 6.76 (1H, m, 5A2 (1H m,
4.52 (2H, Wﬁzuuéms%@ss@"‘ m, 3.13 (1H m, 3.05 (3H s)pcEuShodedidsm . 2.10
(2H, m, 6 (2H, m, 1.46 (9H, s). Exanpl e
140 444- (4 BronD phenoxynet hyp-t hg 1z 204/ | - pi peridine-|-carboxylic acid
tert-butyl ester [0467] 1H NWMR (CDC13): 8 7.36 (2H, in), 7.17 (1H, s), 6.82

G s el | Shan gt eIzt i hifebine Masp Sy Boad flafily 2: 0O (2F,

-yl) plpﬁ&idln 4-y1]-thi azol-4-ylmethyll -(2-fluoro-4-

15met hanesul fonyl - phenyl ) -am ne [0468] "H NMR (CDC13): 88.16 (2H, s), 7.52
(2H, m, 7.01 (1H, s), 6.74 H, &n), 5.15 (1H, m, 4.83 (2H m, 4.51
(2H, d), 3.26 (1H, m, 3.02¢{5 1 2.46 (21-1, m, 2.19 (2H m, 1.78
(2H, m, 1.19 (3H t). WO 20668/ 088238PST/Y 2007/ 088978 Exanmpl e 142
4-14-[(4-thhanesu|fonyl-beﬁéyl am no) - g Phi azol -2-yl| -piperidl
-carboxylic acid tert-butyl Bster O r Sk

N'NN
™ by
5 Step 1: 3-(4-Chloromethyl-thiazol-2-yl)-piperidine-1-carboxylic acid tert-butyl ester
° |
(A
o~
£

[0428] To a solution of 3-Thiocarbamoyl-piperidine-1-carboxylic acid tert-butyl ester (2.2

g, 9.02 mmol) in acetone (45 mL) was added 1,3-dichloroacetone (1.49 g, 11.7 mmol),
MgS0q4 (1.63 g, 13.5 mmol) and MgCQO; (0.76 g, 9.02 mmol). The mixture was heated under

10  reflux overnight, cooled and filtered through celite. The solvent was removed in vacuo and
the residue was redissolved with EtOAc (20 mL). The resuiting solution was washed
successively with 5% NaHS0;, saturated NaHCO; and brine. After drying (NazSOy), the
solvent was removed to afford the desired product which was used without further

purification.

15  Step 2: 3-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

(Ni>_—<\zj\/0

tert-butyl ester

[0429] A mixture of 3-(4-Chloromethyl-thiazol-2-yl)-piperidine- 1 -carboxylic acid tert-
butyl ester (From Step 1) (300 mg, 0.946 mmol), 4-tetrazol-1-yl-phenol (155 mg, 0.946
20  mmol), CsCO; (467 mg, 1.42 mmol) and KI (16 mg, 0.095 mmol) in acetonitrile (10 mL)
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0 5[0469] IHNMR (CDC13): 87.85 (2H, d, .1.=8.8 Hz ), 7.53 (2H, d, T = 8.8
Hz), 6.95 (1H, s), 4.14 (2H, s), 3.87 (2H, s), 3.83 (2H, s), 3.11 (1H m,
3.04 (3H, s), 2.86 (2H, m, 2.07 (3H, m, 1.67 (2H, in), 1.42 (9H s).
Exanmpl e 1425 20081083438 4- PCT/US2007/088378

{[ 1- (4- Met hanesul f onyl - pheny1) - et hyl am no] - net hyl } -t hi azol - 2- ye- pi peri di ne-
1- 106ar“t%94sydtéocm@9mﬂﬁ>@foﬁmuﬁaél A%E@Johné Qﬂe?&hdwmmr@m%h d6£87 (2H d,
J =88 Hz ), 4.2 in), 3.90
(1H s) celge.6 Ehf(ﬁllﬁaterr)as csnce@tra(t@_d—in vrzﬂ)o Tile@zslc’(uswassyrl 621082511(03|gel n) 2.02 (2H,

D ot by TS s, I8 b ool it MR R B S 501168 ne- 1- car b

?)2%' i %@mdi%tﬁﬂé(ﬂbbﬁ)WIﬁ@Heﬂ) 524 (2947 14130 MMX&)(M&) m)3. 8 A3, (n%H g) ,957- 61
(1H, Sm 3-18.(38, lzrm SS@H @212;(@& lm lﬂ%@b} 18), mwihbm) 24349111,1954 in), 2.04 (1H
m, 1.89 (11-1, in), 1.45 (9H, s), 0,85 (3H m. WD

20081083238PCT/ US2007/ 088978 Exanpaniild$0%- [ 4- (2- Fl uoro -4-tetrazol

-1-yl - phenoxyrnet hyl )-thi azol -2-y11-3-net hyl -pi peri dine-1 - carboxylic
aci d teBtEtbﬂtﬂ%E} pﬁ@&étrazé[ MFBﬂenakyMBu( BRE6)-y1)-pefidint L1} -pStimidin®1 (1H, m),
7.41 (1H (2 , 5.25 (2H," s), 4.16 (1H m, 3.88 (1H m, 3.34

( 1!4 ”) % 993- Asl-tja Ttma%c,)l ﬂ-ﬁhﬂg&xymethy% tﬁ@zc&l ﬂll—g%enénge (1H, ”) , 1.83 (1H,

wer e synt hesi zed from one

of Internedlates 3-13 or Internedg ates 15- 25 with the corresponding
sul fonyl chloride, alkyl h{ff}ng yI brom de, chl orof ormate,

Q

10 [0430] A solution of 3-[4-(4-Tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidine-1-

N’N

e N

N

carboxylic acid tert-butyl ester (500 mg, 1.13 mmol) in dichloromethane (10 mL) and
methanol (2 mL) were treated with 2 mL of 4N HCl in dioxane. The resulting solution was
stirred at room temperature for 30 minutes. The solvents were removed in vacuo to afford

the desired product as an HCI salt.

15  Step 2: 5-Ethyl-2-{3-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-

pyrimidine

[0431] A mixture of 3-[4-(4-Tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidine
hydrochlonde (150 mg, 0.407 mmol), 2-chioropyrimidine (0.074 mL, 2.0 eq.) and NaHCO;
20 (171 mg, 2.03 mmol) in DMF (5 mL) was heated at 90 °C for 4 hours. Water was added and
the solution was extracted with ethyl acetate, separated, dried over sodium sulfate, filtered
and concenfrated. The residue was purified on silica gel (50:50 EtOAc/hexanes) to afford the

desired product. 'H NMR (CDCl3): § 8.91 (1H, s), 8.19 (2H, s), 7.63 (2H, m), 7.26(1H, s),
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10acid chloride, carbanyl chloride or isocyanate in a manner simlar to
that described in Exanple 22. One skilled in the art of organic synthesis
wi |l appreciate that conditions such as solvent (e.g., DW, CH3CN);

t enper at Ungg 2RBRS86E- 9., NEt 3, K2COB, NaHCOB, Na2COB, EegaERh7/akshs
concentration can be sel ected through routine experinentation to optim ze

yi el ds. Adgbhi 912%' s\ 2Ha§gt$§f‘@tH ¥, £64AH, Y, Wi@gﬁﬁ%&lg‘g{,%?ﬂﬁ hal are

wel | known in't organi’c synthesis

4-[ 4- (2- Cl?flllb‘i(bHAHLétBBé%IdLIlnnlsﬁﬁ(ﬁhenbiﬂﬁéﬂhy}) t hi azol - 2-yl ] - pi peri di ne-1-ca

rboxylic acid ally] ester 20[ 0473] NMR (CDC13), 9.00 (1H, s), 7.54 (1H,

rr), 7.45 (1H, m, 7.29 (2H, m, SE@ompiHpém, 5.30 (3H, m, 5.22 (1H m,
4.61 (2H, m, 4.28 (2H, m, 3.20 (1H, m, 2.98 (2H, M, 2.14 (2H, in), |

.78 ( 2H,4 [gi (4- M%&n%&@%ﬂ%%ﬁ?ﬁﬂa‘d%%?a&&@?@ pEﬁ@iHP'lf‘cal%‘éthc acid tert-

444- azol - 1-yl - phenoxynet hyl)-t hi azo y1] - pi peridine-I-carboxyl ic
acid cycblutYhestgrl ester of 5[0474] 11-1 NMR (CDC13): 5 8.91 (1H, s), 7.60
(2H, m, 7.25 (1H, s), 7.16 (2H, , 5.22 (2H, s), 4.68 (1H, m, 4.36 (2H,
m, 3.19 (1H, m, 2.91 (2H m, 51’2$(2\ m, 1.88 (6H, m, 1.40 (6H, nm.

Exanpl e 148
4-[ 4-(2- Fl uoro-4- net hanesul fo henoxyrret -t hi azol - 2-y1] - pi peri di ne- 1-
carboxylic acid 10 isopropyl t

O
Oj/) X
>
[0432] Hydroxybenzyl-4-methylsulfone (1.7eq.) was dissolved in anhydrous DMF (10mL),
cooled to 0 °C and NaH (2eq.) was added in one portion. The reaction was allowed to stir at
0 °C for 30 minutes and at room temperature for an additional 30 minutes. 4-(4-

10 Chloromethyl-thiazol-2-yl)-piperidine-1-carboxylic acid ters-butyl ester (Intermediate 1}
{0.632Zmmol) was added and the reaction was stirred overnight. The reaction was quenched
with water and extracted with EtOAc, dried over sodium sulfate, filtered and concentrated
under reduced pressure. The residue was purified by silica gel chromatography
(EtOAc/hexanes 1:1) to afford the desired product. 'H NMR (CDCly): & 7.92 (2H, d, J= 8.8

15 Hz),7.57(2H,d,J=8.8 Hz), 7.14 (1H, s), 4.71 (2H, 5), 4.66 (2H, s), 4.19 (2H, m), 3.13 (1H,
m), 3.05 (3H, s), 2.86 (2H, m), 2.09 (2H, m), 1.72 (2H, m), 1.45 (9H, s).

Example 107

2- {4-[4-(4-Tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidin-5-ylamine

3
;

HoN

20 [0433] 5-Nitro-2-{4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-
pyrimidine (Example 192) (1.07mimol), ammonium chleride(3eq.) and iron powder(3eq.)
were suspended in EtOH: THF:H20(40:20:10) and heated at! 00 °C for Shours. The hot

reaction mixture was filtered through a pad of celite and the filtrate was concentrated. The
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[0475] 111 NMR (CDC13): 5 7.64-7.70 (2H, m), 7.20-7.26 (2H, m), 5.29 (2H,
s), 4.89-4.95 (1H, m, 4.24 (2H, m, 3.13-3.19 (1H, m, 3.03 (3H, s),
2.86-2.93 (2H, m, 2.11 (2H, m, 1.69-1.78 (2H, m, 1.23 (6H, d, J= 6.4
Hz) . | SExanpbas/dgs93s PCT/US2007/088978
1-1sopropyl-4-[4-(4-tetrazol -1-yl-phenoxynet hyl)-thi azol -2-yl]-pi peridine
[ 0476] 1TasUNIVR ofl DB @isggyed 15 I3V @ng whier aid extractgl yihpthyjaceguie. gTIw okgAnic 7. 63 (1H,

) 3 o i g e A e e Bl i

J= 6 4 ez centri@ 20RBIOBRE PERETE. Lﬁmzwﬁﬂ&mg&naa@mhemﬂf&ﬁglaphy
- Propy1- t .- 1-yl - ph met hyl) - di
P R ARSI M b B gl o8 o
(72645(n)1H 975@H %&2;8905(21(121%') 7%3 (JH § §1¢%2)H 5)5421Q (ﬁ}@"h) §)73((1?H %,le)H&zHﬂ 2. 88
m, O. 83[1)(320 (?tH =195 IZZH-IZI)) Exarrpl e 151

3,

n-

3-Dinmethyl-1-{4-[4-(4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl | - pi peri di
| -yll -butan-2- one 10 Example 108

N-(2-{4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-pyrimidin-5-yl)-

S%
=~ /\
N_ N N=N

A
H

acetamide

10
[0434] 2-{4-[4-(4-Tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidin-5-
ylamine (Example 107) (0.321mmol) was dissolved in DCM and triethylamine (2eq.} was
added. The reaction was cooled to 0 °C, acetylchloride (1eq.) was added dropwise and the
reaction was stirred at room temperature overnight. Water was added and the mixture was

15  extracted with ethyl acetate, dried over sodium sulfate, filtered and concentrated under
reduced pressure. Silica gel chromatography of the resulting oil (DCM/MeOH) provided the
expected product. 'H NMR (CDCl): § 8.84 (1H, s), 8.36 (2H, s), 7.55 (2H, m), 7.19 (1H, 3),
7.11 (2H, m), 6.94 (1H, s), 5.16 (2H, s), 4.77 (2H, m), 3.25 (1H, m), 3.01 (2H, m), 2.16 (2H,
m), 2.15 (3H, s), 1.75 (2H, m).

20 Example 109

4-[4-(4-Tetrazol-1-yl-phenylcarbamoyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-butyl

S A 0
SRk
0. N !
Y N

ester

2'
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[047811H NVR (DMSO-d6): 5 9.98 (1H, s), 7.80 (2H, d, J = 8.8 Hz), 7.64 (1H,
s), 7.28 (2H, d, J= 8.8 Hz), 5.20 (2H, s), 3.41 (2H, s), 2.95 (1H m, 2.82
(2H, m, 2.18 (2H, m, 1.98 (2H mM, 1.69 (2H, m, 1.07 (9H s). Exanple
152 15 WO 2008/083238 PCT/US2007/088978
1-Butyl-4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peridine \y

[ 0479] 1HI4¥9RA(DNBOodG ) hiaRB2-9Y)-Kindeding) ] -carb@d@li¢ iH] tedt;buly! est8r @.28amolY. 64 ( 1H,

i 7 8yt Bl P TSy e Ll kg, 2 2

m, 0. 8and @HBeﬁzotrﬂaz&l “yB ]\HZV) N J‘E’natlﬁmhﬁlyllﬁBmBm tetraﬂuoroborate (TBTU)
4-(4-Tetrazo noxymet hyl )-thi azol ylkpi pod d n-I-y
4-t £1-P9%dor éﬁéﬁtaﬁ‘é%y‘ﬁ%eﬂ%ﬁ‘y E’t%‘u‘éﬁtdﬂ%m ﬁ%’tﬁ?fat“‘ﬁ%‘f@&%é‘}‘fﬁﬁ%ﬁ?&4(tﬁﬁ7é@ de6)

7 ( 1?1 pﬁényla@m%(l(%ﬁ') vﬂs ad]dédGTi‘}% @%&hon&va@3t11§§i'$ve%1gfﬁ,‘qu@n<ﬂ1€m)ths)7 8g (8121H

’2|-|, s) Watgr, ggtrgclcpql wmlj ethglag.gat(( z,tqshqql)wnhjor@g, qrzd) overysodipmo!fate |and filtcred.. 68 (2H,
m.
1- Met har?%%ﬁ mc ﬁltrazﬁe A% JA-:P%gl?é;g?-lfﬂazo mfuo imd tn%ﬁglgi/lﬂefl wa\s)pmtjﬁed bz"’o(thEnyl kpi peri di
n &th)matography (EtOAC/Hex) furnishing the expected product. 1H NMR (CDCl3): 8 9.37

(1H, s), 9.02 (1H, s), 8.14 (1H, 5), 7.96 (2H, d), 7.72 (2H, d), 4.23 (2H, m), 3.20 (1H, m),
10 291 (2H, m), 2.14 (2H, m), 1.79 (2H, m), 1.45 (9H, s).

O~

o5

Example 110

4-[4-(4-Trifluoromethanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid
tert-butyl ester

S 0 9
!/\/I\*\\}/ O§~CF3
O N\// O
,l//O

15 [0436] To a solution of {4-(4-Trifluoromethanesulfanyl-phenoxymethyl)-thiazol-2-yl}-
piperidine-1-carboxylic acid tert-butyl ester (Example 134) (1.12mmol) in DCM (20mL) at
room temperature was added 3-chloro-benzenecarboperoxoic acid (2eq.). The reaction was
allowed to stir for 1.5 hours and an additional portion of 3-chloro-benzenecarboperoxoic acid
{leq.) was added to the reaction mixture. The reaction was stirred at room temperature for an

20  additional 4 hours. The organic solution was washed with sodium bicarbonate, the organic
layer was isolated, dried over sodium sulfate and filtered. The filtrate was concentrated and
the crude product was purified by column chromatography to afford both the expected
sulfone and sulfoxide products. Sulfone: '"H NMR (DMSO-ds): & 8.05 (2H, d, /= 8.6 Hz),
7.70 (1H, s), 7.44 (2H, d, /= 8.6 Hz), 5.32 (2H, s), 3.98 (2H, m), 3.19 (1H, m), 2.86 (2H, m),

25 2.02 (2H, m), 1.56 (2H, m), 1.38 (9H, s).
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it\ Oc ONTh N 10N [0481] IHNWVR (DMSO-d6): 89.98 (1H, s), 7.81 (2H, d, J=
8.8 Hz), 7.69 (1H, s), 7.29 (2H, d, J= 8.8 Hz), 5.21 (2H, s), 3.60-3.63
(2H, rn), 3.32 (3H, s), 3.12-3.18 (1H m, 2.83-2.90 (2H, m, 2.14-2.17
(2H, m, MWGREPE23%Y). Exanple 155 PCT/US2007/088978

15444- (4- Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-car boxylic
acid heptyl ester [0482] 111 NMEX«oa}I¢3): 8 8.91 (1H, s), 7.60 (2H, d),
7.25 (1H, s), 7.19 (2H, d), 5.24 (2H, s), 4.26 (2H, br), 4.09 (2H t), 3.20

(1H, 1M A4-[2-(P4rifiabtom@handultByk B Tin(a26.2. U ickri e 1 (@Hox o ncks 32 ( 8H
M, 0.90 (3H “t?. 08 O S O 00y ot oe *flleac
er

tert-butyl es
S
\
oats
-
%/O s~

§

5 [0437) This compound was isolated from the reaction mixture of the previous example. 'H
NMR (DMSO-dg): 8 8.02 (2H, d, /= 8.6 Hz), 7.75 (1H, s), 7.32 (2H, d, /= 8.6 Hz), 5.31
(2H, s), 3.96 (2H, m), 3.20 (1H, m), 2.85 (2H, m), 2.02 (2H, m), 1.50 (2H, m), 1.38 (9H, s).

[0438] Example 112-145 were synthesized from 4-(4-Chloromethyl-thiazol-2-yl)-
piperidine-1-carboxylic acid ferz-butyl ester (Intermediate 1), 2-{4-(4-Chloromethyl-thiazol-

10 2-yl)-piperidin-1-yl]-5-ethyl-pyrimidine (Intermediate 2) or 4-(4-Chloromethyl-oxazol-2-
yl)-piperidine-1-carboxylic acid tert-butyl ester (Intermediate 14) with the corresponding
phenol, thiophenol, amine or aniline in a similar manner to that described in Example 1. One
skilled in the art of organic synthesis will appreciate that conditions such as solvent (such as
DMF, CH3CN); temperature, base (such as NEt;, K2CQO3;, NaHCO3, Nap,COs, Cs;C0O5) and

15  concentration can be selected through routine experimentation to optimize yields.
Additionally, alternative coupling methods can be used that are well known in the art of

organic synthesis.
Example 112

4-[4-(2,6-Difluoro-4-tetrazol- I -yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

S N E
O/l{jl;}‘\o\DN/Q N
OY N . / ‘N:[{'l
>(°

[0439] 'H NMR (CDCls): 8 8.98 (1H, s), 7.34 (2H, m), 7.30 (1H, 5), 5.36 (2H, s), 4.19 (2H,
m), 3.15 (1H, m), 2.87 (2H, m), 2.07 (2H, m), 1.70 (2H, m), 1 .47 (SH, s).

20  tert-butyl ester
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Exanpl e 156

4-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] -1- (tol uene-4-sul fonyl)-p
i peridine 5[0483]NWR (CDCI3): 5 8.91 (1H, s), 7.67 (2H, d, J= 8.8 Hz),
7.59 (2H, WD 2008/0828 Hz), 7.35 (2H, d, J= 8.8 Hz), 7.25pCtMs209)ms897815 (2H
m, 5.19 (2H, s), 3.91 (2H, d), 2.95 (1H, nm), 2.44 (3H, s), 2.37 (2H, m,
2.17 (2H, d), 1.94 (2H m. Exanpkeandfid113 2-tert-But oxy-1-

{444- (4-tetrazol - 1-yl - phenoxynet hyl yt hi azol - 2-yl kpi peridin-1-y1}-

10ethan ; , 7.26 (2H,
0 Qr[@ éﬁ\lerrE)lOﬂ§l4%6NB<13ﬁQ}@@ t‘ﬂ@k(.)l 25y1? 5%%1&1%"1 Cgl?bOX)ﬁIC&J%ld(tgllf'-:bu PRETR
2.71 (1Ean) 2.04 (2H, in), 1.67 (1H m, 1. 46(1H m, 1.13(9H, s).

15[ 0485] Exanpl es 158-205 were synthesized fromone of Internediates 3-13
or Internediates 15-25 with the cos spondi ng 2-chl oropyri m di ne,
2-iodopyri mdi ne, 2- chloropyr | up=Qpyr i di ne,

2- met hanesul fonyl - pyri m di ne, hIS#op? ; e, N'25) chl oropyri dazi ne or

ot her suitable heterocycl manner si -t ar t hat described in
Exanple 47. One skilled in ghe art of organic synthesis will appreciate
that conditions such 20 Sol vent (such as DMF, CH3CN); tenperature, base
(such as NEt3, K2CC3, NaH , Na2C33, Cs2CO3) and concentration can be

sel ected through routine experinmentation to optimze yields. Additionally,
al t ef naft4de] BOUPIR (P ERYE BOPS @Embd.ULéd, mhat31d2d, mlsl I 7KAB, 4.1 €k art of

? 29?2[ ??ﬁﬂ%ﬁ? H]-)tg%(f@fof“)ﬁ@ (-2%Ean@£éhnw)’)l:‘%7h'9§zE)r 2-yl]-piperidin-l-y1

} - 5 pyrimdine

Example 114

4-{4-[(4-Tetrazol-1-yl-phenylamino)-methyl]-thiazol-2-yl }-piperidine- 1 -carboxylic acid tert-

butyl ester

%/O
10

[0441] 'H NMR (CDCls): 6 8.85 (1H, s), 7.40 (2H, m), 7.01 (1H, s), 6.72 (2H, m), 4.76 (1H,
s), 4.44 (2H, 5), 4.15 (2H, m), 3.08 (1H, m), 2.83 (2H, m), 2.04 (2H, m), 1.66 (2H, m), 1.43
(9H, s).

Example 115

15  2-{4-[4-(3-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1 -yl }-5-ethyl-

Woghaves

N'.:

pyrimidine

129



N1 N [0486] 11-1 NMR (CDC13): 69.04 (1H, s), 8.19 (2H s), 7.78 (1H, m,
7.28 (1H, s), 6.70 (2H, m, 5.23 (2H, s), 4.83 (2H, m, 3.31 (1H, m, 3.05
(2H, m, 2.47 (2H, q), 2.21 (2H, in), 1.81 (2H m, 1.20 (3H, t). 10Exanple
159 2- {4wWoheR08298 fl uoro-4-tetrazol - 1-yl - phenoxynet ywys20¢woasas - 2- yl |
- pi peri din- I yl | -5-ethylpyrimdine [0487] NVR (CDC13): 68.95 (1H, s),
8. 17 (2ih443), HWW((EDH;) i6r8)93 (TH28, $1$—|(2Hs);), 73835, (12K 2151§i s)4. OBG(ZHZH m,
(ot (3t o 3 A ot sl iy, oot ™ 320
- Et hyI 2 (i, 0 48(#pyrrol - 1-yl - phenoxymet hyl ) -t hi azol - 2-y1]-piperidin-1-yl1
-pyr| m dine WD 2008/ 083238PCT/ US2007/ 088978 [0488] 1H NWR (CDCl 3): 68.18
(2H, s), 7.29 (2H, m, 7. 20(1H g%%m |?;{iaﬁ(4H m, 6.31 (2H, m, 5.17 (2H,
s), 484(2H m, 3.28 (1H, ‘?‘é M, 2.46 (2H, q), 2.21 (2H ),
1.81
5(2- 71 (BT et é‘zyﬁp%Frb‘g?%d’hqthkﬁz9lrdp¥}%9‘8ﬁ¥}49'§fw%t yl)- (4-tetraz
ol - 1-yl tphenyde) - am ne [0489] 1H NWMR (CDC13): 88.83 (1H, s), 8.16 (2H,
s), 7.41 (2H, m, 7.02 (1H, s), 6.74 (2H, rr) 4.82 (1H, s), 4.79 2H s),
4.45 (2H, m, 3.25 (1H, m, 3.01 (2|§f\>n)j .44 (2H, q), 2.17 10(2H, m),

1.77 (2H, m), 1.11 (3H t).
“©\/\o

[0443] '"H NMR (CDCly): & 8.55-8.30 (1H, m), 8.18 (2H, s), 7.50-6.90 (6H, m), 5.14 (2H, s),
4.83 (2H, m), 3.29 (1H, m), 3.03 (2H, m), 2.46 (2H, q), 2.20 (24, m), 1.80 (24, m), 1.19 (3H,
10 0.

\l/

Example 117

N-(4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy}-phenyl)-

methanesulfonamide

N N \
Y S0
N @)

15 [0444] '"H NMR (CDCL): & 8.20 (s, 2H), 7.21 (m, 3H), 6.95 (m, 2H), 5.13 (s, 2H), 4.81 (m,
2H), 3.29 (m, 1H), 3.06 (m, 2H), 2.94 (s, 3H), 2.47 (g, 2H), 2.20 (m, 2H), 1.81 (m, 2H), 1.19
(t, 3H).



Exanpl e 162 2-

{4-[4-(2-Fluoro-4-tetrazol -1- 0- phenoxynet hyl ) -t hi azol - 2-yl ] -pi peridin-1-y11l
-5-isopropyl pyrimdine 15[0490] NMR (CDC13): 38.92 (1H, s), 8.21 (2H, s),
7.51 (1H, wors@sxdss (1H, m), 7.29 (1H, s), 7.26 (1H, npcTAsB0/4s8¥Hs s), 4.82
(2H, in), 3.28 (1H mM, 3.04 (2H, M, 2.77 (1H, mM, 2.20 (2H, in), 1.80
(2H, m, 1.23 (6H, d). Exanple 16Bxaaple [18491] 1H NVR (CDC13): 68.97 (1H,
s), 7.80 (1H, s), 7.50 (1H, m, 7.40 (I H in), 7.27 (I H s), 7.24 (11-1,
in), 5 217 4(—ﬁ_|l'Met§}lr4 étrﬁ;?ol-(]“ﬁlv héddk mgthfﬂ tKidzb1-2.y1 Wipermtii®41 -C3bbx iBheid 2. 16 (2H,
n, . Exampl e lé) 6

5- Et hyI -fQIT{?léM!heS(eZ met hyl - 4- tetrazol 1-yl - phenoxymet hyl ) -t hi azol - 2- yl kpi peri
din-1- yl}-pyrimdine N [0493] 11-1 NWMR (CDC13): 68.88 (I H, s), 8.19
(2H, s), 7.48 (IH, s), 7.44 (I1H nmp\7.24 (1H, m, 7.05 (1H, m, 5.26 (2H,
s), 4.83 (2H, m, 327(IH , 247(2H, q), 2.37 10(3H, s),
2.22 (2H, m, 1.81 (2H, t P& /

5-Chloro-2-{4-[4-(2- chlor -1-yl enopqwrethyl) t hi azol -2-yl]-pip
eridin-1-yl1}- pyrimdi ne%b( [0494] NVR (acetone dé), 5 9.68 (1H, s), 8.33

(2H, s), 8.01 (1H, s) (IH in), 7.60 (I H m, 7.59(IH, s), 5.40
(2H s), 4.78 (2H, ). 3.40 (1H n), 3.16 (2H 1), 2.20 (2H, m, 1.77 (2H

n.
5 [0445] "H NMR (CDCl3): 8 8.89 (1H, s), 7.48 (1H, s), 7.43 (1H, m), 7.25 (1H, m), 7.05 (1H,

m), 5.27 (2H, s), 4.27 (2H, m), 3.18 (1H, m), 2.89 (2H, m), 2.37 (3H, ), 2.21 (24, m), 1.74
(2H, m), 1.47 (9H, s).

Example 119

5-Ethyl-2-{4-[4-(4-tetrazol-1-yl-2-trifluoromethyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-
10 yl}-pyrimidine

/\
N TN
N=N

[0446] 'H NMR (CDCly): 8 8.97 (1H, s), 8.18 (2H, s), 7.92 (1H, m), 7.84 (1H, m), 7.33 (1H,
m), 7.26 (1, s), 5.38 (2H, s), 4.81 (2H, m), 3.27 (1H, m), 3.05 (2H, m), 2.46 (2H, q), 2.19
(2H, m), 1.79 (2H, m), 1.19 (3H, t).

15 Example 120

2-{4-[4-(2-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yi]-piperidin-1-yl}-5-ethyl-

pyrimidine
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WO 2008/ 083238PCTI US2007/ 088978 Exanple 166 2- f4- [4-(2-Ch |0 ro-4-
tetrazol -1-yl- phenoxynethyl)- th azol-2-yll-piperi din-1-yl}-5-
trifluoromethyl-pyrimdine 5[0495] 1H NWMR (acetone-d6), 5 9.68 (1H, s),
8.62 (2H, wa) 20080ddd3s( 1H, s), 7,86 (1H, nm), 7.61 (1H, s)ec/usBo7(oksdss m), 5.41
(2H, s), 4.92 (2H, m, 3.46 (1H, mM, 3.27 (2H, m, 2.25 (2H, m, 1.80 (2H,
m . Exarfpddg] 6 RMR (acedne-dy), § 9.68 (1H, s), 8.24 (2H, s), 8.01 (1H, s), 7.86 (1H, m), 7.60
(4-[4-(2-1sopropyl-5-methyl -4-tetrazol-1-yl-phenoxynet hyl)-thi azol-2-yl kpip
er 1 di n- 1153 70661 FALBHoRet Ry (To5h RPAITI0 ™, >0ble6p1298 GRM( 0DCL3) |
68. 73 (1H7 (30, m .147@_(@1%51)1,8 (28 (1H s), 7.10 (1H s), 6.90 (1H, s), 5.24
(2H, s), 4.93 (2H, in), 3.35 (2H m, 3.17 (2H m, 2.23 (2H, m, 2.09 (3H,
s), 1.82 (2H, m, 1.20 (6H, d). 1EE4qui§ 168
5-Ch|oro-2-(4-[4-(2-isopropy1-5-ne¥ yﬂ- -%etrazol-1-y|-phenoxynethy|)-thiaz
ol -2-y1] - piperidin-1-yl11-pyrjmn dine 2008/ 083238PCT/ US2007/ 088978
[04971 M‘H(nﬂzﬁetr@tﬂeﬂ-pgﬁ’aws?rv@iﬂ(l?@ﬁzoka-%Ql&ealdtnfﬂ,-caéwwe goyd ml?,utﬁ), 7.09
(1H, S) estb 90 (1H, s), 5.24 (2H, s), 4.78 (2H, in), 3.35 (1H, m, 3.28 (1H,
in), 3.07 (2H, in), 2.19 (2H, nm, 2.09 (3H, s), 1.79 (2H, n), 1.20 (6H, d).
Exanmpl e 169 55-Ethyl- 2- {4-[4-(4-QE%&2;?I- | -yl -phenoxym

et hyl ) - oxazol - 2-yl ] - pi peri di n-1-vyl Seyrimidine 0
N S
SR o
N ke
0

A(

[0448] 'H NMR (CDCls): 6 8.94 (1H, s), 7.65 (1H, s), 7.60 (2H, m), 7.13 (2H, m), 5.01 (2H,
s), 4.08 (2H, m), 2.94 (3H, m), 2.03 (2H, m), 1.75 (2H, m), 1.43 (9H, s).

10 Example 122

4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-oxazol-2-yl]-piperidine- 1 -carboxylic acid
tert-butyl ester

[0449] 'H NMR (CDCly): & 8.88 (1H, s), 7.62 (1H, s), 7.45 (1H, m), 7.36 (1H, m), 7.23 (1H,
15 m), 5.05 (24, s), 4.04 (2H, m), 2.85 (3H, m), 1.97 (2H, m), 1.71 (2H, m), 1.40 (SH, s).

Example 123

5-Ethyl-2-{4-[4-(4-methanesulfonyl-phenoxymethyl}-oxazol-2-yl]-piperidin-1-yI }-

O’%
LaveY
N N if ~CHg

"y :

pyrimidine
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[ 04981NVR (CDC13): 8 8.91 (1H, s), 8.18 (2H, s), 7.65 (IH, s), 7.60 (2H,
m, 7.15 (2H, m, 5.03 (2H, s), 4.69 (2H, n), 3.10 (3H, mM, 2.44 (2H, q),
2.14 (2H, m, 1.86 (2H, m, 1.19 (3H, t). 10Exanple 170

5- Et hyl - 2 W d2(o4eg3238f | uor o- 4-t etrazol - 1- yl - phenoxynet hytQr/osaegniss@sy 1] - pi per
idin-1-y1}- pyrimdine 15[0499] TIT NVR (CDC13): 8 8.93 (1H, s), 8.17 (2H,
s), 7.67 (1H, s), 7.50 (1H, m, 7.41 (1H m, 7.29 (1H m, 5.11 (2H s),
4.67 (2H, m, 3.08 (3H, nm, 2.45 (2H, q), 2.12 (2H, m, 1.84 (2H, m, 1.18
(311, hiss0) UONRORGLOBREIAPIETI SR B, 0HB9S esamm 8, 4081 m), 5.02 (21,

{444- (2 Fl'uor o- 4-tetrazol - 1-yl - phénoxymet hyl' ) - t hi azol - 2- ylI'ppi peridi'n-1-y1
-5- tr| %], &cﬁﬁdﬁﬁtmla 0%aH, m)i 3.81 (H.e), 2.45(J0503 B QNR)CDEARH, 8197 (1H,
s), %éﬁg 7.52 (1H, d, J=7.6 Hz), 7.41 (1H, d, J=7.6 Hz), 7.32
(1H, s) 9 (1H, m, 5.32 (2H, s), 4.95 (2H, n), 3.37 (1H in), 3.15 (2H,
M, 2.24 (2H, n), 1.81 (2H, m. Exanple 172

5- Deéyl 2 {444- (4-tetrazol - 1-yl - PR A2t hyl ) - t hi azol - 2- yl kpi peri di n- 1-y1}
-pyrimdi ne

by 4-[4-(2,6-Difluoro-4-propionyl-phenoxymethyl}-thiazol-2-yl]-piperidine- 1 -carboxylic acid

0

tert-butyl ester

[0451] 'H NMR (CDCly): § 7.51 (2H, d), 7.27 (1H, 5), 5.37 (2H, s), 4.18 (2H, m), 3.14 (1H,
10 m),2.92 (2H, q,/= 7.4 Hz), 2.88 (2H, m), 2.07 (2H, m), 1.71 (2H, m), 1.47 (9H, s), 1.21
(3H,t,J = 7.4 Hz).

Example 125

4-[4-(4- Acetyl-2-fluoro-phenoxymethyl)-thiazol-2-yi]-piperidine- 1 -carboxylic acid tert-butyl

OY M;B\/O@Me
15 %/O

[0452] 'H NMR (CDCL): § 7.70~7.72 (2H, m), 7.28 (1H, s), 7.09~7.13 (1H, m), 5.30 (21,
s), 4.20 (2H, m), 3.17 (1H, m), 2.88 (2H, m), 2.55 (31, s), 2.10 (2H, m), 1.72 (2H, m), 1.47
{9H, s).

ester
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[0501])H NNIR (DVMSO-d6): 89.97 (1H, s), 8.21 (2H, s), 7.80 (2H, d, J= 8.8
Hz), 7.65 (1H, s), 7.28 (2H, d, J= 8.8 Hz), 5.20 (2H, s), 4.66 (21-1, m,
3.32 (1H, in), 3.01 (2H, m, 2.37 (2H, M, 2.09 (2H, m, 1.60 (2H m, 1.45
(2H, m), WOR0BAERES m), 0.82 (3H, in). Exanple 173 156PNEUBRHM7T/(B8973
{4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -thi azol - 2-yl kpi peridin-1-yl}-pyrim di
ne- 4-carboxylic aci d net hyl esteExamde2Zb [ 0502] NVR ( DMSO-d6) : 69. 97 (1H,

s), 7.80 (2H, d, J = 8.8 Hz), 7.66 (1H, s), 7.28 (2H, d, J= 8.8 H).
7.01 (1M, 45(%Cy5no?i-fﬁ131|drp}fe)10xyﬂme DEBidzolt2y]; p@e@&ﬁm{ BBarb8AylicAcidIerf-Bidyl M), 3. 06
20 (2H, ), 2.36 (3H s), 2.14 o m, 1.61 (2H m. Exanple 174

4- Chl or 6519 (444- (4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-y11-pi perid
n-1-yll -pyrimdine Cl [0503] NWMR (CDC13): 88.91 (IH, s), 8.15 (1H, d, J
= 5.2 Hz), 7.60 (2H d, J—88Hz) 5725(H, s), 7.16 (2H, d, 1=8.8 Hz),

6.49 (1H, d, J 52Hz) 5.22 ‘)}\/085 H m, 3.30 (1H, m, 3.07
(2H, m, 2.21(2H, m, 8@(2 p Exanpl e
175 CN

2-Chl oro- 4- 1444- (4-tetr a@/],ol- y1l- phenoxynet hyl)-thi azol-2-yl1l1-piperidin-1-y
1)-pyrimdine C

5 [0453] 'HNMR (CDCL): § 7.37~7.42 (2H, m), 7.27 (1H, s), 7.13~7.17 (1H, m), 5.28 (2H,
s), 4.20 (2H, m), 3.15 (1H, m), 2.89 (2H, m), 2.09 (2H, m), 1.72 (2H, m), 1.47 (9H, s).
Example 127

4-[4-(6-Tetrazol-1-yl-pyndin-3-yloxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-

-+ ro/gﬁ

butyl ester

L

N

2

N
I3
N

zZ—Z

I

10

[0454] 'HNMR (CDCls): § 9.41 (1H, s), 8.27 (1H, d), 8.01 (1H, d,), 7.58 (LH, dd,), 7.28
(1H, s), 5.27 (211, 5), 4.20 (2H, m), 3.14-3.20 (1H, m), 2.87 (2H, m), 2.09-2.12 (21, m), 1.68-
1.78 (2H, m), 1.46 (9H, s)

Example 128

15 4-[4-(4-[1,2,3]Triazol-1-yl-phenoxymethyl }-thiazol-2-yl]-piperidine-1-carboxylic acid tert-
butyl ester

134



1H NWR (CDC13): 8 8.90 (1H, s), 8.05 (1 , d, 1= 6.4 Hz), 7.61 (2H,

.8 Hz), 7.28 (1H, s), 7.17 (2H, d, J 88Hz) 6.46 (1H, d, J =

, 5.23 (2H, s), 4.45 (2H, in), 3.35 (1H, in), 3.15 (2H, in), 2.27

H m, Wwdhfdbkssm) . Exanple 176 6- Met hy1- 2- PCT/US2007/088978
-(4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peridin-1-y1}-pyrimdin

- 15 (8485 oXHINMRAEDE): 6 1.9505], k), 7 B4 KNIR s¢,DMSQ2HOY), 7825]($H35)(1ﬂ-[1 (2t,), 9.97

s),

(1

i APl e do gk B0 3 Yl o SR A D0 300 i 3 A5y 148 55 a

2. 13012, m, 1.62 (2H m. WO 2008/ 083238PCT/ US2007/ 088978 Exarrpl e
5-Chl oro-4, 6-di fl uoro-2- 444-(4-tetrazol-1-yl1 -phenoxynethyl)-thi azol
I

yl] -piped din-21- yllpyrimdi Eﬁxarﬁpl[zg%)G]H NVR (CDC13): 5 8.91 (1H, s),
1(2HdJ—88Hz)727(1 16(2HdJ—88Hz)523(2H

Exarrg | e 41[%é4-Et}r{gxycarbonyl gﬂ'enox%ém}%) tz.lhlazglz—i_—'yl]rpﬁcnghn%el c(azboxylrQ acmil' teﬂ:%u{y%

4- Fl uor @ster (444- (4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2- 34] - pi peridin-1-y
11-pyrimdine 10 [ 0507] NVR (DVSO-d6): 89.97 (1H, s), 8.41 (1H, m, 7.80

(2H, d, J= 8.0 Hz), 7.66 (1H, s), MH d, J= 8.0 Hz), 6.34 (1H, in),
5.20 (2H, s), 4.60 (2H, in), ?)éz/( 0 (gH m, 2.11 (2H, m, 1.61
(2H, ™.

O

5

[0456] 'H NMR (CDCL): & 8.01 (2H, d), 7.23 (1H, 5), 7.01 (2H, d), 5.22 (2H, s), 4.36 (2H,
q), 4.22 (2H, br), 3.17 (1H, m), 2.87 (2H, br), 2.12 (2H, m), 1.75 (2H, m), 1.47 (SH, s), 1.39
10 (2H, 1).

Example 130

4-[4-(4-tert-Butoxycarbonylamino-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic

WG
OAN
NH
O._N
Y o
>r°
15 [0457] ‘HNMR (CDCl): 5 7.28 (2H, d), 7.19 (1H, s), 6.92 (2H, d), 6.40 (1H, s), 5.12 (2H,

s),4.22 (2H, br), 3.17 (1H, m), 2.87 (2H, br), 2.12 (2H, m), 1.75 (2H, m), 1.50 (9H, s), 1.47
(9H, s).

acid tert-butyl ester

135



Exanmpl e 179 15 2-Fl uoro-4-

(4-[4-(4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol -2-yl]-piperidin-1-y1}-pyrimd
ine 105081NWVR (DMSO-d6): 89.98 (11-1, s), 8.08 (1H, In), 7.80 (2H, d, J=
9.2 Hz), MWQZ0084%323%), 7.28 (2H, d, J= 9.2 Hz), 6.84 (ee/uadop7/aeds(2H, s),
4.40 (2H, in), 3.40 (1H, m, 3.14 (2H, M, 2.13 (2H, M, 1.63 (2H, M. WO
2008/ 083238PCT/ US2007/ 088978 ExanBkemplBQ3R-

{444- (4-Tetrazol - 1-yl - phenoxyr net hyl ) -t hi azol - 2-y1J- pi peri di n- I-yII-thiazoI

e-5-car pr@Y(lﬁll@al lﬁﬁ?%b@ﬁo& 1&16@1?2@1‘51&20]—2")‘”{ ]ngrf‘du‘ie‘t Ua?ﬂn? ﬁ/]lc@m[i@e'?pgd |lestby NVR

(DVMSO-d6) @ 69. 97 ), 7.68 (1H,
s), 728 (2H, d, J= 9.0 Hz), 5.21 ( ) 4 19 (2H t, J= 7.20 Hz), 4.03
(2H, m, 3.35 (3H m, 2.15 (2 . n)O 1.23 (3H, t, .1=7.20
Hz) . Exanple 181 4-1 m dazdl - Iry N6-

(444-(4-tetrazol -1-yl - phed3§y yl)-thiazol -2-yhkpi peridin-1-yl}- 10
pyri m di ne :ﬂ/
[0458] 'H NMR (DMSO-ds): & 7.86 (2H, d), 7.64 (1H, s), 7.10 (2H, d), 5.17 (2H, s), 3.96
5 (2H,m), 3.18 (1H, m), 2.87 (2H, br), 1.96 (2H, m), 1.49 (2H, m), 1.38 (9H, s).
Example 132

4-[4-(2,6-Difluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic
acid tert-butyl ester

F
5
SaaPey
N &
5 g
>r®
10 [0459] 'HNMR (CDCls): 8 7.42 (2H, d), 7.21 (1H, 5), 5.25 (2H, s), 4.12 (2H, br), 3.17
(1H, m), 3.00 (3H, s), 2.87 (2H, br), 1.98 (2ZH, m), 1.71 (2H, m).
Example 133

4-[4-(4-Morpholin-4-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl

ester

3 -0~
L

[0460] 'H NMR (CDCLs): § 7.19 (1H, s), 6.92 (4H, m), 5.12 (2H, s), 4.20 (2H, br), 3.85
(4H, br), 3.16 (1H, m), 3.07 (4H, m), 2.86 (2H, m), 2.10 (2H, m), 1.72 (2H, m), 1.47 (9H, s).
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[0510]11-1 NWVR (DVsO-d6): 6 9.98 (1H, s), 8.59 (1H, s), 8.43 (1H, s), 8.01
(1H, d, J=1.2 Hz), 7.81 (2H, d,J= 8.8 Hz), 7.67 (1H, s), 7.27 (2H, d, J=
8.8 Hz), 7.14 (1H, s), 7.10 (1H, d, 1= 1.2 Hz), 5.20 (2H, s), 4.61 (2H, m,
3.40 (1H, W 2008088338 2H, n), 2.15 (2H, n), 1.66 (2H, 15PEH/USTAREITE 182
5-Ethyl -2-{4-[4-(6-tetrazol -1-yl - Eyl’ldln -yl oxynet hyl ) -t hi azol - 2-yl ] - pi per
idin-1-yllp yrimdine. OD N N Nt Example[ld§11] | HNWR (CDCL3): 69.44 (1H s),
8.28 (IH, d, J=3.0 Hz), 8.2 (2H, s), 8.02, (1H, d, J 8.8 Hz), 7.58 (1H,
dd, J= 8-@- mizrrlfmoaamzbylsuvfaxzﬂ-p@anamsl}thyl&_ﬂﬁazo(-ml]-rs'b’eridmealzmb@@ﬁ@ akim
3.22-3. 35 {) H] 3. 0 3.1, (2H, m, 2.47 (2H, q, J= 7.2 Hz), 2.2-2.23 (2H,
m, 1.76°1 8% ¢ . 1.19 (3H, t. J= 7.2 Hz). 5Exanple 183 5- Met hyl- 2-
{4-[4-(6- tetrazo I-1 yl-pyri din-3 -yl oxynethyp-thi azol -2-y]]

-pi peridin-1-y1}- pyrimdine [0512] (DMVBO-d6): 8 10.07 (1H, s), 8.42
(1H, d, J= 3.0 Hz), 8.21 (24, : (1H, d, J= 9.2 Hz), 7.86 (1H, dd,
J= 9.2 Hz, 3.0 Hz), 7.70(1H}’ 5.30 ( 4.62 (2H, in), 3.56-3.60
(1H, m, 2.98-3.04 (2H, ij?/,oz.oe (31-1, s) 7&-1. 76 (2H, In), 1.59 (2H,
m . Exanple 184

5-Chl oro- 2-{444- (6-tetrazol -1-yl - pyridi n-3-yl oxy‘ﬁ’ce%thyl) t hi azol - 2-yl kpi peri
din-1-yl}- pyrlmdlne N Cl-<

5  [0461] 'H NMR (DMSO-ds): 8 7.64 (1H, s), 7.63 (2H, d, J =8.6 Hz), 7.17 (2H, d, J= 8.6
Hz), 5.17 (2H, s), 3.99 (2H, m), 3.18 (1H, m), 2.83 (2H, m), 2.01 (2H, m), 1.52 (2H, m), 1.38
(9H, s).

Example 135

4-[4-(4-Benzyloxy-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid tert-butyl ester
Q \S \
Sd
O
ot
07N

10 =

[0462] 'H NMR (DMSO-dy): 8 7.55 (1H, 5), 7.41 (5H, m), 6.92 (4H, m), 5.12 (4H, s), 3.98
(2H, m), 3.20 (1H, m), 2.84 (2H, m), 2.01 (2H, m), 1.52 (2H, m), 1.38 (9H, s).

Example 136

4-[4-(2-Acetylamino-4-methanesul fonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-
15 carboxylic acid tert-butyl ester



)-N< | -N 15 N-*? NN [O0513]NVR (CDCI3) 89.44 (1H, s), 8.28 (1H d,
= o Hz), 8.23 (2H, s), 8.02 (1H, d, J = 9.0 Hz), 7.58 (1H, dd, J= 9.0
Hz, 3 0 Hz), 7.28 (1H, s), 5.27 (2H s), 4.8-4.83 (2H, m, 3.22-3.38 (1H,
, 3.04- vddoog/mddzasn), 2.20-2.23 (2H, n), 1.80 (2H, i nkCT/UER007/088978

2008/ 083238PCT/ U S2007/ 088978 Exanple 185 2- { 4-[4-(6-Tetrazol

- 1- y| - pylP46di AHNMR(GREMEIBB]) (ihE), aﬁﬁ)I(I-IrZ-sylﬂi.’amlﬁed)l, di2s a-H s), Y100 (118,

5. o oo ot BYRIGUA 38 34D el Ny T, R 2 5% 76" (i
dd, 1=9.2HHg), 131.0Q9}ITIZS)) 1. 179(7}2 §1H, s), 5.73 (2H, s), 4.74-4.77 (2H, m,

3.37-3.43 (1H, m, 3.15-3.21 (2H, m, 2.12-2.16 (2H, m, 159168 (2H, m.
Exanpl e 186 Example 137

3

5  4-(4-Phenoxymethyl-thiazol-2-yl}-piperidine-1-carboxylic acid tert-butyl ester
S
O N N
¥ o
a

[0464] 'H NMR (CDCly): §7.28 (2H, m), 7.19 (1H, 5), 6.93 (3H, m), 5.14 (2H, s), 4.19 (2H,
s), 3.15 (1H, m), 2.85 (2H, m), 2.07 (2H, d), 1.67 (2H, m), 1.45 (9H, s).

Example 138

10 4-{4-[(4-Methanesulfonyl-phenylamino)-methyl]-thiazol-2-yl}-piperidine- 1 -carboxylic acid
tert-butyl ester

SN\ o
Oy
O

O%N’“”@N@i—
>1

[0465] '"H NMR (CDCL): § 7.67 2H, d, J = 8.8 Hz), 6.99 (1H, 5), 6.67 (2H, d, J = 8.8 Hz),
5.07 (1H, m), 4.45 (2H, d), 4.18 (2H, 5), 3.13 (1H, m), 2.97 (3H, ), 2.85 (2H, m), 2.04 (2H,
15 d), .68 (2H, m), 1.44 (9H, s).
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3- Chl or o- 6-

(414- (4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di n-1-y1}-pyridazin
e 10 [0515] IHNWR (CDC13): 8 8.91 (1H, s), 7.61 (2H, d, 1= 9.0 Hz), 7.26
(1H, s), M™w@2o08bszad,../ = 9.6 Hz), 7.17 (2H, d, J= 9. 8ctiEkz000eR5s( 1H, d, 1=
9.6 Hz), 5.23 (2H, s), 4.43-4.47 (2H, m, 3.31-3.37 (1H, m, 3.12-3.19 (2H,
m, 2.25-2.28 (2H, m, 1.90 (2H mMampkaspl e 187

152-Tetrazol - 1-y1-5-{444-(4-tetrazol -'1-yl - phenoxynet hyl ) -t hi azol - 2- yd- pi per

(Vo o BB FRER fevap Do RGN PN RERR S "0y 28
Hz), 7. 6@bodic asid isopradgl és, d, J = 8.8 Hz), 5.21 (2H, s), 4. 50- 4 53 (2H,

in), 3.38-3.44 (1H, m, 3.17-3.23 (2H in), 2.15-2.18 (2H, in), 1.69-1.77
(2H, m). Exanple 188

5(241- (5- Et hyl - pyr|n1d|n 29 ¥de|p -4- y11 t hi azol -4-yl nmethyl | - (6-fluoro
-pyridin-3-yl)- am ne
7< HN
@,,0
AN

5 [0466] 'H NMR (CDCl): 8 7.55 (2H, m), 7.05 (1H, s), 6.76 (1H, m), 5.12 (1H, m), 4.52 (2H,
d),4.19 (2H, m), 3.13 (1H, m), 3.05 (3H, s), 2.86 (ZH, m), 2.10 (2ZH, m), 1.76 (2H, m), 1.46
(9H, s).

Example 140

4-[4-(4-Bromo-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl ester

Y@/Qw .

[0467] 'H NMR (CDCls): § 7.36 (2H, m), 7.17 (1H, s), 6.82 (2H, m), 5.10 (2H, s), 4.18 (2H,
5), 3.13 (1H, m), 2.85 (2H, m), 2.09 (21, d), 1.75 (2H, m), 1.43 (9H, s).

10

Example 141

{2-[1-(5-Ethyl-pyrimidin-2-yl)-pipendin-4-yl]-thiazol-4-ylmethyl }-(2-fluoro-4-

15 methanesulfonyl-phenyl}-amine

[0468] 'H NMR (CDCly): & 8.16 (2H, s), 7.52 (2H, m), 7.01 (1H, s), 6.74 (1H, m), 5.15 (1H,
m), 4.83 (2H, m), 4.51 (2H, d}, 3.26 (1H, m), 3.02 (5H, m), 2.46 (2H, m), 2.19 (2H, m), 1.78
(ZH, m), 1.19 (3H, 1).



[0517] 11-1 NWR (CDCL3): 68.19 (2H, s), 7.58-7.62 (1H, m), 7.05-7.10 (1H,
m, 7.01 (11-1, s), 6.75 (1H, dd, J = 8.4 Hz, 2.8 Hz), 4.81-4.85 (2H, m,
4.40 (2H, d, 1= 5.2 Hz), 4.29 (1H, br 10s), 3.23-3.29 (1H, m), 3.00-3.06
(2H, n), NoHmoG@BRssq, J = 7.6 Hz), 2.18-2.20 (2H, n), HCTOSAEHSEYH

(3H,

(4-[4-(2, 6-Difl uoro-4-net hanesul f Bxamplphéhoxynet hyl ) -t hi azo

t,

J = 7.6 Hz). Exanple 189 2-

1.20

-2-yl]-piperidi

n-1-y1}-5- ethyl-pyrimdine 151 N [0518]11-1 NWVR (CDC13): 68.19 (2H,
7. Bl 42 MEthaddsul fany2befzHmis));mahAPthi2bl-2-§)! -piferfitnel REyrbaRylic 3ci30 ( 1H,
m, 3.06 (3H, s), 3.03 (2H, m, 2.48 (2H, q), 2.15 (2H, m, 1.74(2H, m,

S,),

1.20 (3W“?5Wl% 2008/083238PCT/U82007/088978 Exanple 190 5-Butyl - {4-
[4-(4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 1- pi peridin-1- yII-pyrl
idine ',N 10519] 'H NNR (CDC13): 5 8.92 (1H s¢H38 17 (2H, s), 7.62
(2H m

1.34 (2H, m, 0.92 (3H

10

15

20

[0469] 'H NMR (CDCls): & 7.85 (2H, d, J= 8.8 Hz ), 7.53 (2H, d, J = 8.8 Hz), 6.95 (1H, s),
4.14 (2H, s), 3.87 (2H, 5), 3.83 (2H, 5), 3.11 (14, m), 3.04 (3H, s), 2.86 (2H, m), 2.07 (3H,
m), 1.67 2H, m), 1.42 (9H, s).

Example 143

4-(4-{[1-(4-Methanesulfonyl-phenyl)-ethylamino ]-methyl } -thiazol-2-yl)-piperidine-1-

carboxylic acid tert-butyl ester

\\ CH3

%y@%l, POK

[0470] 'H NMR (CDCls): 8 7.87 (2H, d, J = 8.8 Hz ), 7.56 (2H, d, J = 8.8 Hz), 6.87 (14, 5),
4.22 (2H, m), 3.90 (14, s), 3.66 (2H, m), 3.09 (1H, m), 3.04 (3H, 5), 2.82 (3H, m), 2.02 (2H,
m), 1.71 (2H, m), 1.40 (SH, s), 1.29 (3H, d).

Oill

Example 144

3-Methyl-4-[4-(4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

o
7&2’@} PN

[0471] '"H NMR (CDCls): 8 8.93 (1H, s), 7.61 (2H, m), 7.25 (1H, m), 7.12 (2H, m), 5.22 (2H,
m), 4.2 (1H, m}, 3.95 (1H, m}, 3.33 (1H, m), 3.13 (IH, m), 2.8 (1H, m), 2.34 (1H, m), 2.04
(1H, m), 1.89 (1H, m}, 1.45(9H, s), 0.85 (3H, m}.

tert-butyl ester

140

, 7.25 (1H, s), 7 4 ( 4.83 (2H, m, 3.30 (1H,
m, 3.04 (2H m, 2.42 (2 ;:k—@kréy.@r (2H, m, 1.52 (2H m,
| eN19



4-(4-{2-[1-(5-Ethyl -pyri mdin-2-yl1)-piperidin-4-yl]-thiazol-4-yl met hoxyl - ph
enyl ) - norpholine [0520] '"H NMR (CDC13): 88.18 (2H, s), 7.19 (1H, s),
6.92 (44, m, 5.12 (2H, s), 4.84 (2H, m, 3.86 (4H, br), 3.30 (1H m, 3.05
(6H, m, 2vaeoueR$23yy), 2.21 (2H, m, 1.78 (2H, in), 1.RET/URBR/SRTSEXanpl e
192 155 -Nitro-2- (414-(4-tetrazol-1-yl-phenoxynethyl)-thi

azol -2-yll-piperidin-1-yl -pyri mﬂiml[zmwl] "H NWVR (DMSO-d6): 5 9.91 (1H,
s), 9.11 (2H, s), 7.83 (2H, d, J 8.8 Hz), 7.68 (1H, s), 7.25 (2H, d,1 8.8
Hz), 5. ?424(‘@H?lu(§})w4 tétrﬁzlal( ;]-8 enof@metl%ylf@ue(z@»l‘h 63’)3rn13th)311p1ﬁ§idmen? 2.23 (2H,

s), 1.68 &m WD 2008/ 083238PCT/ US2007/ 088978 Exanpl e 193 3

' - Chl or 2 F)flh‘-‘(@quéltthaWbPStﬁfl -yl - phenoxymet hyl ) - thi azol-2-yl] -5 -tri
fluoronet hyl-3, 4,5, 6- tennhydro-2H (1, 2Thi pyri di nyl 5[ 0522] 11-1 NMR
(cba13): 58.91 (11-1, s), 8.39 (1 w76 (1H s), 7.61 (2H, in), 7.25
(111, s), 7.18 (2H, in), 5.24 6 2H,/@, 3.26 (1H, m, 3.06
(2H, m, 2.25 (2H, m, 2. QL (2H @ 9 N

3LChl oro-444-(2-fl uoro-4-te\\q/ra I-1Lyl - phe yrrem:wl) t hi azol -2-y1] -5Ltrifl
uoronet hyl - 103, 4, 5, 6-t et Rabydro-2H-[ 1, 21bi pyri di nyl

5 [0472] 'H NMR (CDCly): § 9.07 (1H, s), 7.51 (1H, m), 7.41 (1H, m), 7.23 (2H, m), 5.25 (2H,
s), 4.16 (1H,m), 3.88 (1H, m), 3.34 (1H, m), 3.09 (1H, m), 2.8 (1H, m), 2.26 (1H, m), 1.96
(1H, m), 1.83 (1H, m), 1.39 (OH, s), 0.76 (3H, m).

Examples 146-157 were synthesized from one of Intermediates 3-13 or Intermediates 15-
25 with the corresponding sulfonyl chloride, alkyl chloride, alkyl bromide, chloroformate,
10 acid chloride, carbamyl chloride or isocyanate in a manner similar to that described in
Example 22. One skilled in the art of organic synthesis will appreciate that conditions such
as solvent (e.g., DMF, CH1CN); temperature, base (e.g., NEf3, KoCO;, NaHCO;, Nay,COs3,
Cs;C04) and concentration can be selected through routine experimentation to optimize
yields. Additionally, alternative coupling methods can be used that are well known in the art

15  oforganic synthesis.
Example 146

4-[4-(2-Fluoro-4-tetrazol- 1-yl-phenoxymethyl}-thiazol-2-yl]-piperidine- 1 -carboxylic acid

O*%Q/‘:x

allyl ester

/J

20 [0473] 'H NMR (CDCly), § 9.00 (1H, 5), 7.54 (1H, m), 7.45 (1H, m), 7.29 (2H, m), 5.95
(1H, m), 5.30 (3H, m), 5.22 (1H, m), 4.61 (2H, m), 4.28 (2H, m), 3.20 (1H, m), 2.98 (2H, m),
2.14 (2H, m), 1.78 (2H, m).
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[0523] il-1 NVR (CDC13): 6894 (11-1, s), 8.38 (1H, s), 7.75 (1H, s), 7.53
(1H, in), 7.40 (1H, m, 7.31 (1H, s), 7.25 (1H, in), 5.31 (2H, s), 4.15
(2H, d), 3.25 (1H, m, 3.09 (2H, mM, 2.23 (2H, d), 1.99 (2H, m. 15Exanple
195 WO 2008/083238 PCT/US2007/088978
5-Chloro-2-{4-{4-(2-fluoro-4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol- 2-yl kpi pe
ridin-1-yl}- pyrimdine [ 0524] EgarpkNR’ (CDC13): 88.96 (1H, s), 8.20 (2H,
s), 7.52 (1H, m, 7.40 (1H, m, 7.28 (1H, s), 7.25 (1H, m, 5.28 (2H, s),
é;( 78 l(2H;_[3%(%Teﬁaz%ﬁll(ﬁjﬂheﬂoﬂ}metﬁyl@-?hiéz%HQ—yﬂﬂ)pip@'idz&-I(-QdTboxW)ic adid éxldhékll M) .

anmpl e
53', 5' - BFhl or 0- 4-[ 4- (4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - 3, 4, 5, 6-
tetrahydro-2H [ 1, 21bi pyri di nyl [0525] 1H NWR (DMBO-d6): 5 9.98 (1H,
s), 8.26 (1H, s), 8.03 (1H, s), 7. 2H, d), 7.67 (1H, s), 7.29 (21-1, d),

5.21 (2H, s), 3.79 (2H, m, 3. N : (24 m, 2.14 (2H m,
101.84 (2H, ). Exanple 197 N\ NN
31-Chloro-4-[4-(4-tetrazol i;]-/y'\i enoxymet h -t IN“Akol - 2-y1]-3,4,5,6-tetrah

ydro-2H 1, 21bi pyri di nyl-5  -carboxylic acid ethyl ester 15[ 0526] NVR
(CDC13): 5 8.92 (1H, s)74 (1H, s), 8.11 (1H s), 7.61 (2H d), 7.25
(1H, s), 7.17 (2H d), 3 (2H, s), 4.37 (2H, ), 4.22 (2H, in), 3.31 (1H,
m, 3.08 (2H, m 2.26 (2H, ), 1.98 (2H, in), 1.38 (3H m) Exanple 198

5 -Gyl OF%ﬂﬁMRgébb%f%! g.97 E{/}@%Wﬁ?@f}ﬁl%‘@ﬁ! §2phs ey by, 308 A0 tetran

ydr o- 2H bi pyridiny -carbdxylic ‘aci d”’nmeth
s), 4.68 (1H, m), 4.36 (2H, m), 3.19 (1H, m), 2.91 (2H, m), 2.12 (2H, m), 1.88 (6H, m), 1.40

(6H, m).
Example 148

4-[4-(2-Fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carbox ylic acid
10 isopropyl ester
F.‘

;E»O/(\ }VOCLS'?

7 Me
@]

[0475] 'HNMR (CDCly): § 7.64~7.70 (2H, m), 7.20~7.26 (2H, m), 5.29 (2H, s), 4.89~4.95
(1H, m), 4.24 (2H, m), 3.13~3.19 (1H, m), 3.03 (3H, s), 2.86~2.93 (2H, m), 2.11 (2H, m),
1.69~1.78 (2H, m), 1.23 (6H, d, J = 6.4 Hz).

15 Example 149

1-Isopropyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine

[0476] 'H NMR (DMSO-dy): §9.98 (1H, 5), 7.79 (2H, d, J= 8.8 Hz), 7.63 (1H, s), 7.28
(21, d, J=8.8 Hz), 5.19 (2H, 5), 2.91 (1H, m), 2.82 (2H, m), 2.68 (1H, m), 2.20 (2H, m), 2.01
20 (2H,m), 1.63 (2H, m), 0.94 (6H, d, J = 6.4 Hz).
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5[ 05271 11-1 NMR (CDC13): 88.91 (1H, s), 8.20 (1H, s), 7.99 (1H, s), 7.61
(2H, d), 7.25 (1H, s), 7.16 (2H, d), 5.21 (2H, s), 3.91 (2H, in), 3.88 (3H,
s), 3.28 (1H, m, 3.08 (2H, in), 2.20 (2H, m, 1.93 (2H, m. Exanple 199

5- Et hyl - 2-WO 2008/083238 PCT/US2007/088978

(3-met hyl-444-(4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl ppi peridin-1-y11-
10pyrim dine [0528] 11-1 NWVR (CDEx#8hple858.90 (1H, s), 8.18 (2H), 7.60 (2H,
m, 7.25 (1H, s), 7.17 (2H, m, 5.26 (2H), 4.89-4.51 (2H, in), 3.49-3.20
(2H, M 1-BoP3-4[bH4-téttzol- 2y6 eﬂo%eﬂ%rthmol-ﬂylﬁﬂkﬂ&inerr), 2.17-1.81 (2H, m,
1.20 (3H, m, 0.82-0.92 (3H). 15Exanp|e 200 5- Et hyl -
(444-(2-fluoro-4-tetrazol -1-yl - ynethyl) thlazol 2-y11- 3- et hyl - pi peri
di nl-y1} -pyrimdine [05291 58 93 (1H, s), 8.17 (2H
7.52-7.25 (4H, m, 5.32 (2 ;9%%?‘4 46 ( NGy 47-3.22 (2H, m), 2.91 (I
H m, 2.62-2.43 (1H, m, (2H, .07 (2=ym, 1.18 (3H m,
0.90-0.79 (3H, m. Exanpte 201 55- Chloro 2 {444-(2-fluoro-4-tetrazol-1-yl
- phenoxynet hyp-t hi azol - 2-y11- 3-nmet hyl -pi peridi n- 1-yl1l} -p yrimidine

[ 0530] [0477] NV (NODEIBMS(B&s)989.01HH, s),788 (219, c(zwasmzbzm(ms, {428 m, 5.29

s Gaitan The b s gy Radud i ol g P 3pitht R o B ST 42 (40

{4 [ 4- ((ZHH&lyqrsz(émﬁ§r1a4aq2H - ), )0 83ABENOY =ym BEhyl ) -t hi azol -2-y1]-3-m
et hyl - pi peridin-1-yl1) -5- trltluoronethyl pyrim di ne
Example 151

3,3-Dimethyl-1- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-butan-2-

)
NO/LQ\/O\Q\N&N

one

4

¥

10

[0478) 'HNMR (DMSO-dy): & 9.98 (1H, s), 7.80 (2H, d, /= 8.8 Hz), 7.64 (1H, s), 7.28
(2H, d, J = 8.8 Hz), 5.20 (2H, s), 3.41 (2H, s), 2.95 (1H, m), 2.82 (2H, m), 2.18 (2H, m), 1.98
(2H, m), 1.69 (2H, m), 1.07 (94, s).

Example 152

15 1-Butyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine

[0479] 'H NMR (DMSO-dy): § 9.97 (1H, s), 7.80 (2H, d, J = 8.8 Hz), 7.64 (1H, s), 7.28
(2H, d, J = 8.8 Hz), 5.20 (2H, s), 2.94 (1H, m), 2.88 (2H, m), 2.26 (2H, t, /= 6.8 Hz), 1.98
(4H, m), 1.66 (24, m), 1.39 (2H, m), 1.26 (24, m), 0.86 (3H, t, J = 7.2 Hz).



Ni' F 15[0531] IH NWMR (CDC13): 38.94 (1H, s), 8.47 (2H), 7.53-7.27 (41-1,
m, 5.34 (2H), 5.02-4.62 (21-1, m, 3.52-2.97 (3H, m, 2.73-2.47 (1H, m,
2.17-2.01 (2H, m, 0.94-0.78 (3H, m. WD 2008/ 083238PCT/ US2007/ 088978
Exanpl e 2®30 2008/083238 PCT/US2007/088978

5- Et hyl - 2- 1, 444- (4- et hanesul f onyl - benzyl oxymet hyl ) -t hi azol - 2-yl kpi peri di n-
1-y11- pyrimdine 5[0532] |HNVR E@maig)s3 8817 (2H, s), 7.92 (2H, d, J= 8.8
Hz ), 7.58 (2H, d, J=8.8 Hz), 7.13 (1H, s), 4.83 (2H m, 4.71 (2H, s ),
4, 66 (21-4{4-$¢) (4- IBetEhiol(llb‘l, plghox y8nddid 1 X-BHzols)-y11-digeB8diq 2y } i) (4-tA fld@ofmthoxyy) , 2. 19
(2 i g , 1.19 (3H, m. Exanple 204 5- Fl uor o- 2-

(444 (ZP}TeI“U' TR 'Ztmteet razol - 1- yl - phenoxynet hyl ) -t hi azol - 2-y11- pi peri di n-1-y11
- 10pyri m di ne [0533] I FINWVR (CDC13): 88.91 (1H s), 8.21 (2H, s), 7.52
(1H, m, 7.41 (1H, in), 7.27 (1H, 5(01_ , 5.31 (2H, s), 4.76 (2H,
m, 3.28 (1H, m, 3.06 (2H, m, rs , in). 15Exanple 205

N .< N, N
@”(o
F4CO

5 [0480] 'H NMR (DMSO-ds): §9.97 (1H, s), 8.14 (2H, d, /= 6.4 Hz), 8.02 (2H, d, /= 6.4
Hz), 7.80 (2H, d, J= 8.8 Hz), 7.64 (1H, s), 7.28 (2H, d, J = 8.8 Hz), 5.20 (2H, s), 3.84 (2H, s),
2.98 (1H, m), 2.93 (2H, m), 2.38 (2H, m), 2.00 (2H, m), 1.68 (2H, m).

Example 154

1-Methanesulfonyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2- ylj-piperidine
Q ]
n i
—ﬁ ND—'<\ j\
i N
< ' s
o
[0481] "H NMR (DMSO-dy): § 9.98 (1H, s), 7.81 (2H, d, /= 8.8 Hz), 7.69 (1H, s), 7.29 (2H,

d, J= 8.8 Hz), 5.21 (2H, s), 3.60-3.63 (2H, m), 3.32 (3H, s), 3.12-3.18 (1H, m), 2.83-2.90
(2H, m), 2.14-2.17 (2H, m), 1.71 (2H, m).

Z—Z
2

i

M

10 N

Example 155

15  4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid heptyl ester

A =N

[0482] 'H NMR (CDCL): § 8.91 (1H, s), 7.60 (2H, d), 7.25 (1H, 5), 7.19 (2H, d), 5.24 (2H,
s), 4.26 (2H, br), 4.09 (2H, 1), 3.20 (1H, m), 2.94 (2H, m), 2.16 (2H, m), 1.77 (2H, m), 1.60
(2H, m), 1.32 (8, m), 0.90 (3H, t).

144



N\l F3 [0534] 1HNMR (CDC13): 88.91 (1H, s), 8.49 (2H, s), 7.61 (2H, d),
7.27 (1H, s), 7.17 (2H, d), 5.24 (2H, s), 4.96 (2H, m, 3.38 (1H, m, 3.14
(2H, in), 2.26 (2H, in), 1.82(2H in). WD 2008/ 083238PCT/ US2007/ 088978
Exanpl e 20660 4e084s32§8( 4- Met hanesul f onyl - phen yl) - net hyl - ravioemoFisaest hyl }
-thiazol -2-y1)-piperi dine-1- carboxylic acid tert-butyl ester 5[0535] 4-
{4-[ (4- Met hanesul f onyl - phenyl am n&xamptelyppkt hi azol - 2- y1} - pi peri di ne- 1-
carboxylic acid tert-butyl ester (Exanple 138) (0.10mmol) was dissolved in
DVF ( 2m4)-[4a@draNakbi{12d phpnora@metndtiatliazdl-2ayl B i M@hen@ostifeny)atipdraigia t enper at ur e.
The reaction was stirred for 30 m nutes and nethyliodi de (10eq.) was added.
After stirring for 3 hours, the reaction was quenched with water and
extracted with Et OAc. The organic | ayer was washed with brine, 10dried over
sodiumsul fate, filtered and concentd.ated in vacuo. Purification of the
residue by silica gel chromatogr aph ‘Xl@f\gnes/ Et OAc 1:1) provided the
expected product. 1H NMR ( CDCl M3 (2H, m, 6.76 (IH,
s), 4.70 (2H, s), 4.20 (2H, %r)N 19 (3H 1H m, 3.01 (3H, s),

2.87 (2H, n), 2.07 (2H $807( 2 ,1.47 (9|'—*4' s). Exanple 207
15{2-[1-(5-Ethy|-pyrim'dln- -ﬂ)-plperldln4yl] t hi azol -4-yl nethyl)-(2-fluo
ro- 4- net hanesul f onyl - 1)-methyl -am ne [0536] Exanple 207 was

synt hesi zed in a manner anal ogous to Exanple 206 utilizing {2-
[ 1-(5- Et[ﬂ@ﬂSJ PENMRACHCRY: y018.9 i1l s), Ai6A{ ELydL Y =t&8 Hz)ol S4{3H.npt/ 1§ HER- f | uor o- 4

1H VR (et B s R T AL aBTHIS 14 BB, SaS . 5§ 3 4 et B 6 iy
m, 4.8Q. 442(|3+H ﬂ)23?4(26<2n()22'|,17(52)H d$ 12944(QH&H)| n), 3.09 (31-1, s), 3.03 (3H,
s), 3.00 (2H, m, 2.47 (2H m), 7 (2H, n), 174(2H in), 1.19 (3H, t).

Example 157
2-tert-Butoxy- 1- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-

10 ethanone

[0484] 'H NMR (DMSO-ds): 8 9.99 (1H, s), 7.81 (21, m), 7.26 (2H, m), 5.20 (21, s), 4.36
(11, m), 3.97 (3H, m), 3.28 (14, m), 3.12 (11, m), 2.71 (11, m), 2.04 (2H, m), 1.67 (11, m)
1.46(1H, m), 1.13(SH, s).

r

15 [0485] Examples 158-205 were synthesized from one of Intermediates 3-13 or
Intermediates 15-25 with the corresponding 2-chloropyrimidine, 2-iodopyrimidine, 2-
chloropyridine, 2-fluoropyridine, 2-methanesulfonyl-pyrimidine, 2-chloropyrazine, 2-
chloropyridazine or other suitable heterocycles in a manner similar to that described in
Example 47. One skilled in the art of organic synthesis will appreciate that conditions such

20  as solvent (such as DMF, CH3CN); temperature, base (such as NEt3, K;CO,, NaHCO;,

NayCOs, Cs,C0Os) and concentration can be selected through routine experimentation to
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WO 2008/ 083238PCT/ US2007/ 088978 Exanpl e 208

444- (2- Met hyl sul fanyl - pyri m di n-5-yl oxyrnet hyl ) -t hi azol - 2-y1] - pi peri di ne-1 -
carboxylic acid tert-butyl ester 5(05371 Exanple 208 was prepared from

4- ( 4- Chl ovooredokryds2ashi azol - 2-y1) - pi peri di ne- 1- car boxyl pcT/asioal/dseq7s - but yl
ester (Internmediate 1) and 2-Methyl sul fanyl -pyrimdin-5-ol in a nmanner

si m | ar opomizeateldie felditivad s, altgEraivp ceupling methofivRn(beDSI3hat age 8elBowaH, s),
7.23 (1H,..9) - , 4.22 (2H, m, 3.16 (1H m, 2.87 (2H, m, 2.55
(3H s) ,1“5“%80?55%?“‘%%“1%}71 (2H, m), 1.46 (9H, s). 10Exanple 209
4-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di ne-1-carboxylic
acid ally] ester [0538] Exanple é@@“ﬂé%s%repared from

444- (4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol -2- y1] -pi peridine (Internediate
4) and atBtl-Z -bhGf ioned detiagolal -epheaex ygietiylehiazd-2- Wapindedisrlr¥ed 15i n
Exanpl e agmkﬂ 4 NVR (CDC13): 68.96 (1H, s), 7.63 (2H, m, 7.20 (1H, s),
7.18 (Zﬁ, ni, .96 (1H, m, 5.31 (1H m, 5.22 (3H mM, 4.61 (2H m, 4.29
(2H, m, 3.21 (1H, M, 2.97 (2H, M. 2.15 (2H, M, 1.78 (2H, M. WO
20081083238PCT/ US2007/ 088978 Exanpl 2- {4-[4-Methyl-5-(4-tetrazol-1
-yl - phenoxynet hyl )-thi azol - 2-

| thi priwed i ff=T\ - y3455-
trifluoronethyl-pyrimdine y5Skepl: N
4[4-thhy1-5-(4-tetrazgl;ﬂizﬁ{phenoxynethyl)-t i a¥8M-2-yl kpiperidine r_c N
' 11 =N

[0486] 'H NMR (CDCLy): & 9.04 (1H, ), 8.19 (2H, 5), 7.78 (1H, m), 7.28 (1H, 5), 6.70 2H,
m), 5.23 (2H, s), 4.83 (2H, m), 3.31 (1H, m), 3.05 (2H, m), 2.47 (2H, q), 2.21 (2H, m), 1.81
(2H, m), 1.20 (3H, 1).

10 Example 159

2-{4-[4-(2,6-Difluoro-4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl} -5-ethyl-

S F
A\
\}«\O%&N
N_ _N \ /N =N

[0487] '"H NMR (CDCls): 8 8.95 (1H, s), 8.17 (2H, s), 7.34 (2H, m), 7.28 (1H, s), 5.35 (2H,
15 s),4.76 (2H, m), 3.27 (1H, m), 3.04 (2H, m), 2.46 (2H, ), 2.16 (2H, m), 1.76 2H, m), 1.19
(3H, 1).

pyrimidine

Example 160

5-Ethyl-2-{4-[4-(4-pyrrol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-y1 }-pyrimidine

ST
| Nyﬁ%OO“Q

N
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N" "N HN CNN [0539] A solution of

444- Met hyl-5- (4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] -

pi peridine-l-carboxylic acid tert-butyl ester (Exanple 93) (500 ny, 1.10
mol ) in digbloeossast hane (5 nml) was treated with 1.5 nbcpiszaN/ds&Esi n

di oxanc. The resulting 10solution was stirred at roomtenperature for 5
hours arl@48g]!' HtWRs{GD&Jé;mS b3 @H, endve@2il,my 22061 H,0), & F9did, mheé.deg@Hr ed

pr oduct

{444- thﬁ&fqg (%15 Dt r1@%%ﬁe%)?y‘?f’r{%ﬂhw’)zftﬁr{?gz@r 231 Aol di n-1-yi 1
-5- tri f(QHolﬁ]q)r[eltgl’(wH,@yri m dine 15[ 0540] This conpound was prepared from
444- Met hyl -5-(4-tetrazol - 1-yl - phenoxyrnet hyl )- thiazol -2-yl kpi peri di ne
hydrochloride in a simlar manner ga 9@?%%' bed in Exanple 47. 1H NWR
(CDCI3) 6894(1H s), 849(2H§'51 4 (2H, m, 7.14 (2H m, 5.20

G 5 S v b g Do a3t 4 s v Gt L e e |

Sti mJI atangre of CAMP [ 0541] The conpounds of the present invention were
eval uated in an assay denonstrating 5agoni smof I CGPCR2. This assay was
devel oped using a stable cell Iine e55| ng |G GPCR-2, generated as

follows. I1CGGPCR2 (Seq. | D No. 1 nto Gateway pDEST 40vect or
(I'nvitrogen), using the Gatewa | s‘L |\t rogen) according to
stabl e c

the manufacturer's instructN nwas gener at ed by
transfecting a 10cm pl %WO cells (source) w h 8ug of this construct
using Transit-CHO trans kit (Mrus). 10CHO cells were plated the day
prior to transfection at a density of 3,000,000 cells/plate.

[0489] 'H NMR (CDCls): & 8.83 (1H, s), 8.16 (2H, s), 7.41 (2H, m), 7.02 (1H, s), 6.74 (2H,
m), 4.82 (1H, 5), 4.79 2H, ), 4.45 (2H, m), 3.25 (LI, m), 3.0! (2H, m), 2.44 (2H, q), 2.17
10 (2H,m), 1.77 H, m), 1.11 (3H, t).

Example 162

2-{4-[4-(2-Fluoro-4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl }-5-isopropyl-

s
A\
\:\>\\o S
Ny_N N.N:
g
_N

15 [0490] 'H NMR (CDCly): § 8.92 (1H, s), 8.21 (2H, ), 7.51 (1H, rm), 7.40 (1H, m), 7.29 (111,
s), 7.26 (1H, m), 5.30 (2H, s), 4.82 (2H, m), 3.28 (1H, m), 3.04 (2H, m), 2.77 (1H, m), 2.20
(211, m), 1.80 (2H, m), 1.23 (6H, d).

pyrimidine

zZ-z

Example 163
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Cl ones were selected using the antibiotic (418 at 50Qug/m . 23 clones were

pi cked and assayed for the expression of the receptor by nmeasuring changes

inintracellular cAMP levels in response to an | G GPCR2 agonist. [0542] To

measur e cAMP2a8L83e3ty i n response to | G GPCR2 agoni st, ptthresmbonesswer e

plated 15in 96 well|l plates at 17500 cells per well. Ch the day after

pl ati ng,[04sa] IHNMRQCDﬂQl)ttfaS ebl I\M tsh 7t8|@e(1HQ)CP@R21 I‘a.glﬁ))nv go (H—E 1ﬂ)o|M7f(uﬂ 30

m nut es |n Ham s measured usi ng

the cAVBhdyitd eﬂm%ﬂf P&hﬁb‘* 42E§4H @éeﬁ%%l "wm O‘éé%rlm Hdﬁt(%Htlﬁb 1.88

manuf actsren) s instructions. Briefly, cells were lysed, and cAWP |evels

determ ned by conpetitive i munoassay using D2 | abel ed cAMP, and eur opi um

cryptate 20 tagged anti CcAMP antlgoqx le nin close proximty, the D2 and

europlun1cryptate undergo fluores &hce redonance energy transfer (FRET),
measur ed a a fluor scence ra 665 nm 620 jnn Un] abel | ed cAMP

' e BT By e Rk o PheRY R R A b B Ro b um

crypat e \j@abglgdingnt i body. The resulting decrease in FRET signal

correspon ed to intracellular cAMP | evels. Fluorescence was read on a BMG

Labt ech 25PHERAst ar, software versi@n,1.50. [0543] The clone with the

greatest response to |G GPCR2 agoni gt selected for the screening assay.
Determ nation of activity of cghpgindd o 44 =(onpounds were di ssol ved
in 100% DMSO to a concentratj on_off 10uMto P i %=§05tock solutions. To
determ ne activity against] 1C- GPCR2, conpouhds wef'e incubated with | C GPCR2
stably expressing cell i bed above), at 6-8 concentrations ranging

from 0.00003 to 10 micronmolar, in 96 well plates, in 50ul of Hams F12

nmedi a f o493 et @@chﬁlalsssmaes)p& af @ql{ a1, 7MEF0Q, Helds(1pem)eld (14, day
before runnlng t he ass npounds were al so screened agai nst the

a

par ent alm)CHEP tlél, g, 5. %@\(\ﬁ’l Whé- Sﬁé%‘éupba ZGéiIﬁgnl A5 My dd . Ri23from O s
Bi 0 {£Be rg nuf acturer's instructions. 5Briefly,
elﬂg mgyg ?yé%ﬁbaﬁgicANgbﬁgvzﬁsl ete ni ned by conpetitive i munoassay
using D2 | abel ed cAMP, and eur opi n1cr¥g%§te tagged anti cAMP anti body.
When in close proximty, the D2 and um cryptate undergo fl uorescence
resonance ener traq;fer (FRE Nkb mﬂ{ch is neasured as a fluoreecence ratio
(665 nr A7GReroMmm4-l4cidrRiner 1 dereaivpyi-pnenpemedi)- thipzal & Yidemsatsg-Wit h the D2

| abel edp¢ANRif0r the europiumcrypate |abel ed antibody. The 10resulting
decrease in FRET signal corresponded to intracellular cAWP |evels. 105451
Activities of compounds disclosed ig-Jable 1 and Table 2 bel ow are
expressed as the %change in FRET sig fronlDNBO control. "s" no activity
observed when tested at 10 mi cfonpl aN bub-n ohe*Nconcentratlons wer e
tested. NT indicates the ¢ was not tesyed '@ty the indicat ed

concentration. Table I | Cl
C|/VN

15  [0494] "H NMR (acetone-dg), 5 9.68 (1H, s), 8.33 (2H, s), 8.01 (1H, s), 7.86 (1H, m), 7.60
(1H, m), 7.59 (1H, s), 5.40 (2H, 5), 4.78 (2H, m), 3.40 (1H, m), 3.16 (2H, m), 2.20 (2H, m),
1.77 (2H, m).
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Example 166

2-{4-[4-(2-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-5-

ST
e
N 0 N/\\..N
N_ _N "
Fi g7

5 [0495] '"H NMR (acetone-dy), 8 9.68 (1H, s), 8.62 (2H, s), 8.01 (1H, s), 7.86 (1H, m), 7.61
(1H, 5), 7.60 (1H, m), 5.41 (2H, s), 4.92 (2H, m), 3.46 (1H, m), 3.27 (2H, m), 2.25 (2H, m),
1.80 (2H, m).

trifluvoromethyl-pyrimidine

Example 167

2-{4-[4-(2-1sopropyl-5-methyl-4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl } -
10 S-trifluoromethyl-pyrimidine

S
o
FsC/C\Z/@/LN_}-\O

[0496] 'H NMR (CDCls): 8 8.73 (1H, s), 8.46 (2H, s), 7.22 (1H, s), 7.10 (1H, s), 6.90 (1H, s),
5.24 (2H, s), 4.93 (2H, m), 3.35 (2H, m), 3.17 (2H, m), 2.23 (2H, m), 2.09 (3H, s), 1.82 (2H,
m), 1.20 (6H, d).

15 Example 168

5-Chloro-2-{4-[4-(2-isopropyl-5-methyl-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-
piperidin-1-yl}-pyrimidine
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[0497] 'H NMR (CDCL;): & 8.73 (1H, s), 8.20 (2H, s), 7.21 (1H, s), 7.09 (1H, s), 6.90 (1H, s),
5.24 (2H, s), 4.78 (2H, m), 3.35 (1H, m), 3.28 (1H, m), 3.07 (2H, m), 2.19 (2H, m), 2.09 (3H,
s), 1.79 (2H, m), 1.20 (6H, d).

Example 169

5 5-Ethyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-oxazol-2-yl]-piperidin-1-y1 }-pyrimidine

07

N
S
N OON )
-

N

N
Y
=N

[0498] 'H NMR (CDCLy): § 8.91 (1H, s), 8.18 (2H, s), 7.65 (1H, s), 7.60 (2H, m), 7.15 (2H,
m), 5.03 (2H, s), 4.69 (2H, m), 3.10 3H, m), 2.44 (2H, q), 2.14 (2H, m), 1.86 (24, m), 1.19
(3H, 1).

10 Example 170

5-Ethyl-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-oxazol-2-yl]-piperidin-1-yl } -

pyrimidine

15 [0499] "H NMR (CDCL): & 8.93 (11, s), 8.17 (2H, s), 7.67 (1H, ), 7.50 (1H, m), 7.41 (1H,
m), 7.29 (1H, m), 5.11 (2H, s), 4.67 (2H, m), 3.08 (3H, m), 2.45 (2H, q), 2.12 (2H, m), 1.84
(2H, m), 1.18 (3H, 1).
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Example 171
2-{4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-5-
trifluoromethyl-pyrimidine
F

>
SNt
AT a
LT

i
FiC N=N

5 [0500] 'HNMR (CDCL): §8.91 (1H, 5), 8.49 (2H, 5), 7.52 (1H, d, J= 7.6 Hz), 7.41 (1H, d,
J=7.6Hz), 7.32 (1H, s), 7.29 (1H, m), 5.32 (2H, 5), 4.95 (2H, m), 3.37 (1H, m), 3.15 (2H, m),
2.24 (2H, m), 1.81 (2H, m).

Example 172
5-Decyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidine

S
Il O~y

10 n-CqgHz4 N=N

[0501] 'H NMR (DMSO-dg): § 9.97 (1H, 5), 8.21 (2H, s), 7.80 (2H, d, J = 8.8 Hz), 7.65
(1H,'s), 7.28 (2H, d, J = 8.8 Hz), 5.20 (2H, ), 4.66 (2H, m), 3.32 (1H, m), 3.01 (2H, m), 2.37
(2H, m), 2.09 (2H, m), 1.60 (2H, m), 1.45 (2H, m), 1.21 (14H, m), 0.82 (3H, m).

Example 173

15 6-Methyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidine-

4-carboxylic acid methyl ester
"N o
e S -
N N A
Y Nt
il N=N
MEOQC

[0502] 'H NMR (DMSO-dg): 5 9.97 (1H, s), 7.80 (2H, d, J = 8.8 Hz), 7.66 (1H, s), 7.28
(2H, d, J = 8.8 Hz), 7.01 (1H, s), 5.21 (2H, 5), 4.76 (2H, m), 3.84 (3H, s), 3.33 (14, m), 3.06
20 (2H, m), 2.36 (3H, 5), 2.14 (2H, m), 1.61 (2H, m).
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Example 174
4-Chloro-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl}-thiazol-2-yl])-piperidin-1-yl }-pyrimidine

5
) o@
A

Cl

[0503] 'H NMR (CDCls): 5 8.91 (1H, s), 8.15 (1H, d, /= 5.2 Hz), 7.60 (2H, d, J = 8.8 Hz),
7.25(1H, s), 7.16 (2H, d, /= 8.8 Hz), 6.49 (1H, d, /= 5.2 Hz), 5.22 (2H, s), 4.85 (2H, m),
3.30 (11, m), 3.07 (2H, m), 2.21 (2H, m), 1.80 (2H, m).

Example 175
2-Chloro-4- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl])-piperidin-1-yl}-pyrimidine

S

) OO
A
N

Cl

[0504] 'HNMR (CDCL): & 8.90 (1H, s), 8.05 (1H, d, J= 6.4 Hz), 7.6 (2H, d, J = 8.8 Hz),
7.28 (14, s), 7.17 (2H, d, J = 8.8 Hz), 6.46 (1H, d, J= 6.4 Hz), 5.23 (2H, 5), 4.45 (2H, m),
3.35 (1H, m), 3.15 (2H, m), 2.27 (2H, m), 1.85 (2H, m).

Example 176

6-Methyl-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine-4-

carboxylic acid

> VW 0
Me N
j NY@A N ©\Nf*.~
HOOC

[0505] 'HNMR (DMSO-ds): & 13.3 (1H, br), 9.97 (1H, s), 7.80 (2H, d, J = 8.8 Hz), 7.66
(1H,'5), 7.28 (2H, d, /= 8.8 Hz), 6.98 (1H, 5, 5.21 (2H, 5), 4.79 (2H, m), 3.34 (1H, m), 3.05
(2H, m), 2.35 (3H, 5, 2.13 (2H, m), 1.62 (2H, m).
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Example 177

5-Chloro-4,6-difluoro-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -

S

W 0
F/ N\Ym N_L/ ON’*N
C|LN

pyrimidine

N=N
F

5 [0506] 'HNMR (CDCly):58.91 (11, s), 7.61 (H, d, J= 8.8 Hz), 7.27 (1H, 5), 7.16 (2H, d,
J=8.8 Hz), 5.23 (2H, s), 4.69 (211, m), 3.32 (11, m), 3.10 (2H, m), 2.23 (2H, m), 1.80 (2H,

m).
Example 178

4-Fluoro-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

N N N/%N
oy N |
o
10 F

[0507] 'H NMR (DMSO-ds): §9.97 (111, s), 8.41 (1H, m), 7.80 (2H, d, J = 8.0 Hz), 7.66
(1H,5), 7.28 (2H, d, J= 8.0 Hz), 6.34 (1H, m), 5.20 (2H, s), 4.60 2H, m), 3.32 (1H, m), 3.10
(2H, m), 2.11 (2H, m), 1.61 (2H, m).

Example 179

15 2-Fluoro-4-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine

3

N A
™x,~N N °N
NW ll\]

=N
r

[0508] 'H NMR (DMSO-dy): 5 9.98 (1H, s), 8.08 (1H, m), 7.80 (2H, d, /= 9.2 Hz), 7.67
(1H, 5), 7.28 (?H, d, J= 9.2 Hz), 6.84 (1H, m), 5.20 (2H, s), 4.40 (2H, m), 3.40 (1H, m), 3.14
(2H, m), 2.13 (2H, m), 1.63 (2H, m).
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Example 180

2-{4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-thiazole-5-carboxylic

acid ethyl ester

5 [0509] 'H NMR (DMSO-dg): §9.97 (1H, s), 7.84 (1H, m), 7.80 (2H, d, J = 9.0 Hz), 7.68
(1H, s), 7.28 (2H, d, /= 9.0 Hz), 5.21 (2H, 5), 4.19 (2H, t, J = 7.20 Hz), 4.03 (2H, m), 3.35
(3H, m), 2.15 (2H, m), 1.75 (24, m), 1.23 (3H, t, J = 7.20 Hz).

Example 181

4-Imidazol-1-yl-6- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-y1]-piperidin-1-y1} -
10 pyrimidine

[0510] 'H NMR (DMSO-ds): § 9.98 (1H, s), 8.59 (1H, s), 8.43 (1H, 5), 8.01 (1H, d,/=1.2

Hz), 7.81 (2H, d, /= 8.8 Hz), 7.67 (1H, s), 7.27 (2H, d, /= 8.8 Hz), 7.14 (1H, s), 7.10 (1H, d,

J=1.2 Hz), 5.20 (2H, s), 4.61 (2H, m), 3.40 (1H, m), 3.15 (ZH, m), 2.15 (2H, m), 1.66 (2H,
15 m).

Example 182

5-Ethyl-2-{4-{4-(6-tetrazol-1-yl-pyridin-3-yloxymethyl)-thiazoi-2-yl]-piperidin-1-y1} -

RO

N

pyrimidine.

,'2 -Z
!
Z/)

=z.
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[0511] '"H NMR (CDCly): §9.44 (1H, s), 8.28 (1H, d, /= 3.0 Hz), 8.2 (2H, 5), 8.02, (1H, d, /
= 8.8 Hz), 7.58 (1H, dd, /= 8.8 Hz, 3.0 Hz), 7.27 (1H, 5), 5.27 (2H, s), 4.82-4.85 (ZH,lﬁ),
3.22-3.35 (1H,m}, 3.0-3.1, (2H, m}, 2.47 (2H, q, /= 7.2 Hz), 2.2-2.23 (2H, m), 1.76-1.86
(2H, m}, 1.19 3H, t, /= 7.2 Hz).

5 Example 183

5-Methyl-2-{4-[4-(6-tetrazol-1-yl-pyridin-3-yloxymethyl}-thiazol-2-yl]-pipendin-1-yi}-

pyrimidine

L

N

P

N
s
N

Z—Z

i

[0512] 'H NMR (DMSO-dg): 5 10.07 (1H, s), 8.42 (1H, d, /= 3.0 Hz), 8.21 (2H, s), 7.99
10 (1H,d,J=9.2 Hz), 7.86 (1H, dd, /= 9.2 Hz, 3.0 Hz), 7.70 (1H, s), 5.30 (2H, s), 4.62 (2H,
m), 3.56-3.60 (1H, m), 2.98-3.04 (2H, m), 2.06 (3H, s), 1.72-1.76 (2H, m), 1.59 (2H, m).

Example 184

5-Chloro-2- {4-[4-(6-tetrazol-1-yl-pyridin-3-yloxymethyl)-thiazol-2-y1]-piperidin-1-yi } -

O~

I

pyrimidine.

X

e

N

P

N

zZ-=Z

i

15 N
[0513] 'H NMR (CDCl3) 5 9.44 (1H, s), 8.28 (1H, d, J = 3.0 Hz), 8.23 (2H, 5), 8.02 (1H, d, J
= 9.0 Hz), 7.58 (1H, dd, 7= 9.0 Hz, 3.0 Hz), 7.28 (1H, s), 5.27 (2H, 5), 4.8-4.83 (2H, m),
3.22-3.38 (1H, m), 3.04-3.11 (2H, m), 2.20-2.23 (2H, m), 1.80 (2H, m)
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Example 185

2-{4-[4-(6-Tetrazol- 1 -yl-pyridin-3-yloxymethyl)-thiazol-2-yi]-piperidin-1-yl }-5-

trifluoromethyl-pyrimidine.

s
FF?/@?I/NO/A X‘?\@

N

P

N

/

N

z—Z

i

5 [0514] 'H NMR (DMSO-ds): 8 10.07 (1H, s), 8.68 (2H, s), 8.42 (1H, d, J = 3.0 Hz), 7.99
(1H, d, /J=9.2 Hz), 7.86 (1H, dd, /= 9.2 Hz, 3.0 Hz), 7.72 (1H, s), 5.73 (2H, s5), 4.74-4.77
(2H, m), 3.37-3.43 (14, m), 3.15-3.21 (2H, m), 2.12-2.16 (2H, m), 1.59-1.68 (2H, m).

Example 186

3-Chloro-6- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-pyridazine

S

>

i N
[0515] 'H NMR (CDCL): § 8.91 (14, 5), 7.61 (2H, d, /= 9.0 Hz), 7.26 (1H, 5), 7.22 (1H, d, J
=9.6Hz),7.17(2H,d, /=9.0Hz), 6.95 (1H, d, /= 9.6 Hz), 5.23 (2H, s), 4.43-4.47 (2H, m),
3.31-3.37 (1H, m), 3.12-3.19 (2H, m), 2.25-2.28 (2H, m), 1.90 (2H, m).
Example 187

15  2-Tetrazol-1-yl-5-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-

pyrazine

=z
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[0516] 'H NMR (DMSO-ds): 6 9.97 (2H, s), 8.67 (1H, s), 8.37 (1H, s), 7.80 (2H, d, J = 8.8
Hz), 7.67 (1H, s), 7.28 (2H, d, J = 8.8 Hz), 5.21 (2H, s), 4.50-4.53 (2H, m), 3.38-3.44 (1H,
m), 3.17-3.23 (2H, m), 2.15-2.18 (2H, m), 1.69-1.77 (2H, m).

Example 188

{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethyl }-(6-fluoro-pyridin-3-yl)-

S
A\
N. _N H G
- "

[0517] "H NMR (CDCL): 6 8.19 (2H, s), 7.58-7.62 (1H, m), 7.05-7.10 (1H, m), 7.01 (1H, s),
6.75 (1H, dd, J = 8.4 Hz, 2.8 Hz), 4.81-4.85 (2H, m), 4.40 (2H, d, /= 5.2 Hz), 429 (14, br
5), 3.23-3.29 (1H, m), 3.00-3.06 (2H, m), 2.47 (2H, q, J = 7.6 Hz), 2.18-2.20 (2H, m), 1.79
(2H,m), 1.20 (3H, t, J = 7.6 Hz).

amine

Example 189

2-{4-{4-(2,6-Difluoro-4-methanesulfonyl-phenoxymethyl)-thiazel-2-yl]-piperidin-1-yl}-5-
ethyl-pyrimidine
F

SLO O
N
Y
=N

4

[0518] 'HNMR (CDCL): § 8.19 (2H, s,), 7.51 (2H, d), 7.25 (1H, s), 5.40 (2H, s), 4.82 (2H,
m), 3.30 (1H, m), 3.06 (3H, ), 3.03 (2H, m), 2.48 (2H, q), 2.15 (2H, m), 1.74 (2H, m), 1.20
(3H, t).
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Example 190

5-Butyl-2-{4-[4-(4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidine
N —\ S
/ N N
ﬁFQ,\?“ / _<\NJ 0

[0519] 'HNMR (CDCL): § 8.92 (1H, s), 8.17 (2H, 5), 7.62 (2H, m), 7.25 (1H, 5), 7.17 (2H,
5 m),5.24 (2H, s), 4.83 (2H, m), 3.30 (1H, m), 3.04 (2H, m), 2.42 (2H, 1), 2.23 (2H, m), 1.84
(2H, m), 1.52 (2H, m), 1.34 (21, m), 0.92 (3H, m).

N-N

o N

N

Example 191

4-(4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-yimethoxy}-phenyl)-

O~
[

[0520] 'HNMR (CDCL): 6 8.18 (2H, s), 7.19 (1H, s), 6.92 (44, m), 5.12 (2H, s), 4.84 (2H,
m), 3.86 (4H, br), 3.30 (1H, m), 3.05 (6H, m), 2.46 (2H, g), 2.21 (2H, m), 1.78 (2H, m), 1.19.
(3H, ).

morpholine

10 &

Example 192

15 5-Nitro-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-pyrimidine

S’\B__\
S
N N~

[0521] 'H NMR (DMSO-d): § 9.91 (1H, 5), 9.11 (2H, s), 7.83 (2H, d, ./ = 8.8 Hz), 7.68
(1H,s), 7.25 (2H, d, /= 8.8 Hz), 5.22 (2H, s), 4.81 (2H, m), 3.39 (1H, m), 3.31 (2H, m), 2.23
(2H, s), 1.68 (2H, m).



101 44 102 49 103 79 104 76 105 52 106 71 107 53 108 NT 109 38 110 51

WO 2008/083238 PCT/US2007/(88978

Example 193

3'-Chloro-4-{4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-5'-trifluoromethyl-3,4,5,6-
tetrahydro-2H-[1,2'Tbipyridinyl

N. N
|
FF

5 [0522] '"H NMR (CDCL): § 8.91 (11, s), 8.39 (1H, s), 7.76 (1H, 5), 7.61 (2H, m), 7.25 (1H,
s), 7.18 (2H, m), 5.24 (2H, s), 4.16 (2H, m), 3.26 (1H, m), 3.06 (24, m), 2.25 (2H, m), 2.01
(2H, m).

Example 194

3'-Chloro-4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-5'-trifluoromethyl-
10 3,4,5,6-tetrahydro-2H-[1,2'bipyridinyl

o~ o
NN N=R

[0523] 'H NMR (CDCls): § 8.94 (1H, s), 8.38 (1H, 5), 7.75 (1H, s), 7.53 (1H, m), 7.40 (11,
m), 7.31 (1H, s), 7.25 (1H, m), 5.31 (24, s), 4.15 (2H, d), 3.25 (1, m), 3.09 (2H, m), 2.23
(2H, d), 1.99 (2H, m).

15 Example 195

5-Chloro-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl } -

pyrimidine

159
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[0524] 'H NMR (CDCly): & 8.96 (1H, s), 8.20 (2H, 5), 7.52 (1H, m), 7.40 (1H, m), 7.28 (1H,
s), 7.25 (1H, m), 5.28 (2H, s), 4.78 (2H, m), 3.30 (1H, m), 3.07 (2ZH, m), 2.20 (2H, m), 1.79
(2H, m).

Example 196

5  3.,5-Dichloro-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3 ,4,5,6-tetrahydro-2 H-
[1,2']bipyridinyl

=z
/4
=
\%m
zj/)
;‘\O
L=
=z
37

cl Cl

[0525] 'H NMR (DMSO-dg): & 9.98 (1H, s), 8.26 (1H, s), 8.03 (1H, 5), 7.81 (2H, d), 7.67
(1H, s), 7.29 (2H, d), 5.21 (2H, s), 3.79 (2H, m), 3.24 (1H, m), 2.97 (2H, m), 2.14 (2H, m),
10 1.84 (2H, m).

Example 197

3'-Chloro-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-y1]-3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyl-5'-carboxylic acid ethyl ester

15 [0526] 'HNMR (CDCly): 8 8.92 (1H, s), 8.74 (11, s), 8.11 (1H, ), 7.61 (2H, d), 7.25 (14,
s), 7.17 (2H, d), 5.23 (2H, s), 4.37 (2H, m), 4.22 (2H, m), 3.31 (1H, m), 3.08 (2H, m) 2.26
(2H, m), 1.98 (2H, m), 1.38 (34, m).

160
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Example 1938

5'-Chloro-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyl-3'-carboxylic acid methyl ester

STN
\N_:
N N

g

5 [0527] '"HNMR (CDCly): 8 8.91 (1H, s), 8.20 (1H, 5), 7.99 (1H, 5), 7.61 (2H, d), 7.25 (1H,
s), 7.16 (2H, d), 5.21 (2H, s), 3.91 (2H, m), 3.88 (3H, s), 3.28 (1H, m), 3.08 (ZH, m), 2.20
(2H, m), 1.93 (2H, m).

Example 199

5-Ethyl-2- {3-methyl-4-[ 4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-
10  pyrimidine

[0528] 'H NMR (CDCls): §8.90 (1H, s), 8.18 (2H), 7.60 2H, m), 7.25 (1H, s), 7.17 (2H, m),
5.26 (2H), 4.89-4.51 (2H, m), 3.49-3.20 (2H, m), 2.92 (1H, m), 2.65-2.45 (1H, m), 2.45 (2H,
m), 2.17-1.81 (2H, m), 1.20 (3H, m), 0.82-0.92 (3H).

15 Example 200

5-Ethyl-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3-methyl-piperidin-
1-yl}-pyrimidine

161
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[0529] 'H NMR (CDCly): 6 8.93 (1H, s}, 8.17 (2H), 7.52-7.25 (4H, m), 5.32 (2H), 4.84-4 46
(2H, m), 3.47-3.22 (2H, m), 2.91 (1H, m), 2.62-2.43 (1H, m), 2.42 (2H, m), 2.07 (2H, m),
1.18 (3H, m), 0.90-0.79 (3H, m).

Example 201

5  5-Chloro-2-{4-[4-(2-fluoro-4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-3-methyl-piperidin-
1-yl}-pyrimidine

[0530] 'H NMR (CDCl3): & 8.93 (1H, s), 8.19 (2H), 7.52-7.25 (4H, m), 5.29 (2H), 4.82-4.51
(2H, m), 3.46-3.21 (2H, m), 2.95 (1H, m), 2.64-2.42 (1H, m), 2.02 (2H, m), 0.90-0.78 (3H,
10 m).

Example 202

2-{4-[4-(2-Fluoro-4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-3-methyl-piperidin-1-yl}-5-

trifluoromethyl-pyrimidine

%m
2 j)
o]
i “
P
1/

15 [0531] '"H NMR (CDCls): 8 8.94 (1H, s), 8.47 (2H), 7.53-7.27 (4H, m), 5.34 (2H), 5.02-4.62
(2H, m), 3.52-2.97 (3H, m), 2.73-2.47 (1H, m), 2.17-2.01 (2H, m), 0.94-0.78 (3H, m).
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Example 203

5-Ethyl-2-{4-[4-(4-methanesulfonyl-benzylox ymethyl)-thiazol-2-yl)-piperidin-1-yl}-

S\ C
o
N

5 [0532] '"H NMR (CDCly): 8 8.17 (2H, 5), 7.92 (2H,d, /=88 Hz ), 7.58 (2H, d, /= 8.8 Hz),
7.13 (1H, s5), 4.83 (2H, m), 4.71 (2H, s ), 4.66 (2H, 5), 3.27 (1H, m), 3.03 (3H, s), 2.98 (2H,
m), 2.46 (2H, m), 2.19 (2H, m), 1.76 (2H, m), 1.19 (3H, m).

pyrimidine

N
Y
=N

Example 204

5-Fluoro-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-
10 pyrimidine

[0533] "H NMR (CDCL): 8 8.91 (1H, s), 8.21 (2H, 5), 7.52 (1H, m), 7.41 (1H, m), 7.27 (1H,
m), 7.25 (1H, s), 5.31 (2H, s), 4.76 (2H, m), 3.28 (1H, m), 3.06 (2H, m), 2.20 (2H, m), 1.81

{(2H, m).
15 Example 205
8’\>j
OO
N, N =N
(X "
FiC” 7

[0534] '"H NMR (CDCL): & 8.91 (1H, s), 8.49 (2H, s), 7.61 (2H, d), 7.27 (1H, s), 7.17 (2H,
d), 5.24 (2H, s), 4.96 (2H, m), 3.38 (1H, m), 3.14 (2H, m), 2.26 (2H, m), 1.82(2H, m).
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Example 206

4-(4-{[(4-Methanesulfonyl-phenyl)-methyl-amino]-methyl } -thiazol-2-yl)-piperidine-1-

carboxylic acid tert-butyl ester

5  [0535] 4-{4-[(4-Methanesulfonyl-phenylamino)-methyl]-thiazol-2-yl}-pipenidine-1-

carboxylic acid tert-butyl ester (Example 138) (0.10mmol) was dissolved in DMF (2mL) and
NaH (2eq.) was added in a single portion at room temperature. The reaction was stirred for
30 minutes and methyliodide (10eq.) was added. After stirring for 3 hours, the reaction was
quenched with water and extracted with EtOAc. The organic layer was washed with brine,

10 dried over sodium sulfate, filtered and concentrated in vacueo. Purification of the residue by
silica gel chromatography (Hexanes/EtOAc 1:1) provided the expected product. 'H NMR
(CDCly): § 7.73 (2H, m), 6.78 (2H, m), 6.76 (1H, s), 4.70 (2H, s), 4.20 (2H, br), 3.19 (3H, s),
3.12 (1H, m), 3.01 (3H, s), 2.87 (2H, m), 2.07 (2H, m), 1.80 (2H, m), 1.47 (9H, s).

Example 207

15 {2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethyl}-(2-flaoro-4-

methanesulfonyl-phenyl)-methyl-amine

[0536] Example 207 was synthesized in 2 manner analogous to Example 206 utilizing {2-
[1-(5-Ethyl-pyrimidin-2-yl)-pipenidin-4-yl]-thiazol-4-ylmethyl }-(2-fluoro-4-

20 methanesulfonyl-phenyl)-amine (Example 141) as the starting matcrial. 'H NMR (CDCL): &
8.19 (2H, s), 7.47-7.57 (2H, m), 6.94 (1H, s), 6.91 (1H, m), 4.80 (2H, m), 4.62 (2H, s), 3.24
(1H, m), 3.09 (3H, s), 3.03 (3H, s), 3.00 (2H, m), 2.47 (2H, m), 2.17 (2H, m), 1.74 (2H, m),
1.19 (3H., t).
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Example 208

4-[4-(2-Methylsulfanyl-pyrimidin-5- ylox ymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid
tert-butyl ester

[0537] Example 208 was prepared from 4-(4-Chloromethyl-thiazol-2-yl)-piperidine-1-
carboxylic acid fert-butyl ester (Intermediate 1) and 2-Methylsulfanyl-pyrimidin-5-ol in a
manner similar to that described in Example 1. 'H NMR (CDCls): 6 8.35 (2H, s), 7.23 (1H,
s), 5.19 (2H, s), 4.22 (2H, m), 3.16 (1H, m), 2.87 (2H, m), 2.55 (3H, s), 2.10 (2H, m), 1.71
(2H, m), 1.46 (9H, s).

Example 209

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid allyl ester

S
\
Q/IQ;}\\O‘Q\N&N
0N !
Y N

N

[0538] Example 209 was prepared from 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-
yl]-piperidine (Intermediate 4) and allyl chloroformate in a manner similar to that described
in Example 22. 'H NMR (CDCls): 6 8.96 (1H, s), 7.63 (2H, m), 7.20 (1H, s), 7.18 (2H, m),
5.96 (1H, m), 5.31 (1H, m), 5.22 (3H, m), 4.61 (2H, m), 4.29 (2H, m), 3.21 (1H, m), 2.97
(2H, m), 2.15 (2H, m), 1.78 (2H, m).
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Example 210

2-{4-[4-Methyl-5-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yi]-piperidin-1-yl }-5-

trifluoromethyl-pyrimidine

=N Sf O
-l -,
F N
5  Step 1: 4-f4-Methyl-5-{4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yi]-piperidine

N
f“N

: N-pf

O

{0539] A solution of 4-[4-Methyi-5-(4-tetrazol-1-yi-phenox ymethyl)-thiazol-2-yl]-

piperidine-1-carboxylic acid tert-butyl ester (Example 93) (500 mg, 1.10 mmol) in

dichloromethane (5 mL) was treated with 1.5 mL of 4N HCl in dioxanc. The resulting
10 solution was stirred at room temperature for 5 hours and all the solvent were removed in

vacuo to afford the desired product as an HCI salt.

Step 2: 2-{4-[4-Methyl-5-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-5-

trifluoromethyl-pyrimidine

15  [0540] This compound was prepared from 4-[4-Methyl-5-(4-tetrazol-1-yl-phenoxymethyl)-
thiazol-2-yl])-piperidine hydrochloride in a similar manner as described in Example 47. 'H
NMR (CDCl): & §.94 (1H, s), 8.49 (2H, ), 7.64 (2H, m), 7.14 (2H, m), 5.20 (2H, s), 4.95
(2ZH, m), 3.27 (1H, m), 3.13 (2H, m), 2.46 (3H, 5), 2.2[ (2H, m), .77 (ZH, m).
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Biological Example 1
Stimulation of cAMP

[0541] The compounds of the present invention were evaluated in an assay demonstrating

5 agonism of IC-GPCR2. This assay was developed using a stable cell line expressing IC-
GPCR-2, generated as follows., IC-GPCR2 (Seq. ID No. 1) 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).

10 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 an IC-GPCR?2 agonist.

[0542] To measure cAMP activity in response to IC-GPCR?2 agonist, the clones were plated

15  in 96 well plates at [ 7500 cells per well. On the day after plating, cells were incubated with
the IC-CPCR2 agonist at 10uM for 30 minutes in Ham’s F12 Media (Gibco) with 0.04%
DMSOQ. 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

20 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
ratjo (665 nm/620 nm). Unlabelled cAMP in the cell lysate competed with the D2 labeled
cAMP for the europium crypate labeled antibody. The resulting decrease in FRET signal
corresponded to intracellular cAMP levels. Fluorescence was read on a BMG Labtech

25 PHERAstar, software version 1.50.

[0543] The clone with the greatest response to IC-GPCR2 agonist was selected for the

screening assay.
Determination of activity of compounds

[0544] Compounds were dissolved in 100% DMSO to a concentration of 10uM to provide
30  stock solutions. To detenmine activity against IC-GPCR2, compounds were incubated with

IC-GPCR2 stably expressing cells (described above), at 6-8 concentrations ranging from
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0.00003 to 10 micromolar, in 96 well plates, in 50ul of Hams F12 media for 30 minutes.
Cells were plated at 17500 cells per well 1 day before running the assay. All compounds
were also screened against the parenta] CHO cells. cAMP was measured using the cAMP
dynamic kit from Cis Bio (Bedford, MA), according to the manufacturer’s instructions.

5 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
1s measured as a fluorescence ratio (665 nn/620 nm). Unlabelled cAMP in the cell lysate
competed with the D2 labeled cAMP for the europium crypate labeled antibody. The

10 resulting decrease in FRET signal corresponded to intracellular cAMP levels.

[0545]  Activities of commpounds disclosed in Table 1 and Table 2 below are expressed as
the % change in FRET signal from DMSO control. “*” no activity observed when tested at
10 micromolar but no higher concentrations were tested. NT indicates the compound was not

tested at the indicated concentration.
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Exanple 2 Insulin Secretion (Islet Perifusion)

WO 2008/083238

Table 1

Bi ol ogi cal

PCT/US2007/088978

Example # Aclivity at 10uM
1 69
2 50
3 63
4 NT
5 60
8 68
7 64
8 56
g 54

10 NT
11 34
12 70
13 94
14 84
15 55
16 56
17 69
18 72
19 75
20 27
21 23
22 62
23 37

24 58
25 23
26 58
27 63
28 62
29 51

30 73
31 88
32 88
33 77
34 70
35 64
36 85
37 80
38 39
39 9

40 21

41 75
42 67
43 47
44 53
45 84
48 30
47 51

48 NT
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agai nst tine and ithe | nfgf‘pman'r al _area under 4]l‘éhr:- curve (AUC) of the glucose
excursion was determ ned5from TO to T120 usi®g GraphPad Pfism5.0. Qutliers
were determned at _each%ime point of the OZFT and for the AUC val ues using

97 52

98 78

99 67

100 NT

101 44

102 49

103 79

104 76

105 52

106 71

107 53

108 NT

109 38

110 51

111 68

112 57

113 60

114 68

115 67

116 74

117 65

118 64

119 53

120 73

121 75

122 76

123 72

124 80

125 78

126 87

127 NT

128 57

129 43

130 53

131 24

132 70

133 61

134 68
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20Tukey's box plot outlier test. Animals with any outlying points were

excluded fromthe

anal ysi s, and

statistical significance of differences in

AUC bet ween conpound treatnent and vehicle was detei mi ned by non-paranetric
Kruskal - Va0 z@sig®ss wi t h Dunn' s post test. Differencesrarmiargssyal ue <0. 05
gnificant. [0550] Tables 3 and 4 bel ow show t he nmean

were consi dered si

percentage inhibition of the gl

The values in Tab

significant. Thesge resulis deno

bl ood gl ucose in responss to an

2008/ 083238PCT/ USZOU77 UBHBP 78 Ta

2 47.6* Agonist 3

Agoni st 8

ucose excursion. 25At 30ngy/ kg and 3i ng/kg.
es Brxaampdk # t hat are mActkeq amlfbMan asternisk (*) are
nstrate that dche 1C GPCR2 agoni sts can | ower
oral glucosexchallenge. WO
pl'e 3 % redugfron tn AUC at 30ng/ kg Agoni st
Nome fgoni st ¢4 330" Agoni gt 5 393 Agomi st 6 None

139 NT

140 62

141 64

142 78

143 63

144 &1

145 73

146 NT

147 56

148 74

149 NT

150 32

151 34

152 68

153 44

154 66

155 73

156 6

157 57

158 NT

159 78

160 77

161 79

162 79

163 NT

164 68

165 71

166 74

167 NT

168 NT

169 85

170 75

171 76

[72 NT

173 75

174 NT

175 NT

176 43

177 NT

178 39

179 NT

180 59
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32.6 Agonist 9 13.9 Agonist 10 57.8* Agonist 11 493* Agonist 12 23.7
Agoni st 13 22.7 Agonist 14 44.7* Agonist 15 18.5 Agonist 16 26.9 Table 4

WO 2008/083238 PCT/US2007/088978
Example # Activity at 10uM
181 NT
182 78
183 78
184 69
185 83
186 80
187 75
188 69
189 76
190 77
191 74
192 74
193 35
194 29
195 68
196 19
197 *
198 15
199 78
200 82
201 87
202 83
203 76
204 NT
205 75
206 NT
207 NT
208 NT
209 NT
210 NT




A reduction in AUC at 3ng/ kg Agonist 10 51.5* Agonist 17 29.3 Agonist 18
23.7 Agonist 19 2.5 Agonist 20 29.4 Biological Exanple 4 Tissue Specific
Expression [0551] RNA was extracted fromisolated rat and nouse islets, and
used to prwpasos/iogbastbl e 10stranded cDNA using standard pethRiquesygsee
Sanbrook et al., Ml ecular Coning, A Laboratory Manual (3rd ed. 2001);
Current Protocols in Ml ecul ar BBlogiogd\Exgmpbel etal., eds., 1994)). The
CDNA was cloned into the pZL1 vector (lnvitrogen) and the 3' ends of

i ndi vi dygbull SRESioNgIsRt PeLERRGd i n nul tiple rounds of sequencing
reactions. Sequence data representing approximately 12,000 i ndependent

cl ones &g%ﬁ‘] ?%qje{egn&g%tgffé&t f?é:l(%&a?%f%g%k%% i%sﬁ})ié?%&?&i%n?%ﬂ{ HEY %EF!; on a

CENECHI yinetrix I'nc., Santa uci ng nouse ahd rat islet
chi ps. MR SpognefDavgey mts west ssplafpd e por-aiigBsague dnvigrep dCktricoRiver om a

di fferent use), and.pr.eparatigns. fr an | of rat tissues, were

hy br Pdi SEAY T hisere S EEon el SR RO e orE PR AMEH E o

Af fymet rieke MRSihéiZdd it @ittt fetdn@al Ghj¥Qioh @ pédtvRrigang 208xpkes Thobile@ktes as
average difference scores, and presence/ absence calls. RNA fromtwo

pr epar ati3 AsmPedhere disntes hedeodeaym. thenrcatigrer ovas plged indhcledpler
Prepar abk@en (Ra5E: AHRATALLAN ﬁh@ggﬁoﬁeyag Iufak GIFEAH (FBMHGhe cAMe RIRPAT AL T ONS

froma panel of nouse tissues, we ridized to the nouse chips.
Expr essisontiome ). Wase/mhed!\rgendselt (Roché)an NBSprwther (Biowgtaker) supplemented

10 with 0.1% glucose and 0.02% BSA. The pancreas was then excised from the rat and placed
in Sml of the collagenase P solution in a 37°C waterbath for 8 minutes. After § minutes the
digested pancreas was shaken vigorously by hand for 30 seconds. The resulting digest was
washed four times in the HBSS buffer, then applied to a discontinuous ficoll gradient. To
make the gradient, the digest was resuspended in 7.5ml of ficoll DL400 solution (Sigma)

15 density 1.108, in a 15ml tube. Three 2ml layers of ficoll solution of decreasing density
(1.096, 1.069, 1.037) were then added to the tube to create a density gradient. The gradient
was centrifuged at 1500rpm for 15 minutes after which islets were picked from the top two
layers. Islets were 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

20  islets were placed in a perifusion chamber and exposed to Krebs Ringer Buffer
(KRB;119mM NaCl, 4.7mM KCI, 25mM NaHCQO;, 2.5mM CaCly, 1.2 mM MgS0,, 1.2mM
KH2PQ,) at arate of lm}/minute, using a Cellex Acu-sys S perifusion culture system. The
islets were 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

25  minutes, in the presence of 1uM of the [C-GPCR2 agonist or vehicle (DMSO). Perifusate
was collected at 1 minute intervals using a fraction collector, and assayed for insulin using an
ELISA kit (Mercodia Ultrasensitive Rat Insulin ELISA Kit, ALPCQ). Insulin secretion rate
in response to glucose was plotted against time, and the AUC of the curve detenmined in
order to quantify the insulin secretory response to 16mM glucose during the 30 minute

30 perifusion. Statistical significance of differences in AUC between treated and untreated 1slets

were determined by paired Student’s t-test.
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5algorithmto give rel ative gene expression values as signal, and
presence/ absence calls. [0552] Figures 1 (rat) and 2 (nouse) show the

ti ssue specific expression of the receptor for the novel agonists of the
pr esent i@\éﬁgsi,@gmsshowi ng tissue specificity to pancregatuseod7essets cel | s
(including the beta cells therein). 10 Sequence ID No. 1

at ggaatjosd it t Tiettatdé bélggabdwatie titd ghgittatodgaolicoeietat tatdegbly each of

act aacacact a t gt ggct gt gct gc at ccacaagaat gat tca

C1 o gotiie ZEeT I GRH AT IeT e GOk DHORBRrt oLt Bt Ledeaaeares gueied o
Ct act Casagpes ABRitaL SEAPHEE] EhfUAES ORERGBAATHaRGEEIEE 8GR IE LGP
cggatggcatttgtcacttcctccgcagcet gectct gt cct cacggt cat gct gat cacc

t t t gacAgghiale stngletednpibiageagjoade eeryes waltogaagat cat gagt gggt t c

gt ggccggggcect gcat t gccgggcet gt ggtt agt gt ctt acct catt ggcttcctccca

ct cggdat ccccabmpbatdgcagadt Joid amvagapctigigimagr tSigiifitapet (f @alue)
tttcagcctcacttcgt gct gaccct chaeitiymoitt1gaeiItgtidogecpgecat get cct c
20tttgtcttcttctactgecgacat get caagattgectccatgcachgeccagcagattcga
aagat gqgaacat gegegéfsdccat ggct ggaggt t at-é@at ccccacggact cccdddgac
ttcaaagctctccgtactgtgtctgftctcattgggagcetttgcetctiatcctggacccce
ttccttat cact ggmaist @t gcaggt ggcct gccapgdgt gt cacctict acct agtoget g
gaacggt acct gt ggct gct cggcgt gggcaact ccct gct caacccact cat ct at gcc

25t gt t ggCagaaggaggt gcgact gcagct ct accacat ggccct aggagt gaagaaggt g
ctcacctcattcctcctctttctcttggccaggaatt gt ggcccagagaggcccagggaa
agttcctgtcacatcgtcactatctccag iclﬁgiaatétgatkgsgct aa Sequence ID No. 2 30 MESS
FS FGVIL AV LAS LI I ATNTLVAV AV'TEET LCFTLNLAVADTLI GVAI SG WO

2008/ 083238PCT/ US2007/ 088978

LLTDQL %‘!‘@‘T BT HIAF VT SSAAASVL TVMLI TFDRYLA KQPFRYLKI MG

VAGACI AGLWL.VSYLI GFLPLG PMFQOTAYKGQCSFFAVFHPHFVLTLSCVGFFPAMLL

FVFFYCIHRB48] ASviHsoekrak FSPRTIPSDERAIRI N casFla\wirpy diet

FLI TA Yﬁwg 9 YH . :
LTSFL LX%%&P@%EE@&%@?%@%&%E&E@OQI ca BIEX anpl e rrprlg%iérrlrtgnt of

gl u€os eerdupy éh=<8) to reseivé e ltasted [[S;GRORE agenighat dpses inghgfimim 3-88mgdgal heZDF rat s
[ 0553] .The i t ecept or def.icient del of ohesity,

hyper pﬁgglicg%gff:i’oé I?‘El:s%‘ﬁ’iﬁvﬁgﬁgg?s(?%%ogj.n&Avﬁ?rerTgF]éver evoéﬁﬁppw%i%aé’l%‘éet Eke}s due to

pancr eabirt/kgs B&todfghichserleveldwérh enchaes! tof glidesister (A gcessisElia @, Bahe) atal es

devel op. di abet es spont aneous!y bet n.,9 and 11 weeks, of . age, ereas the
{ ol eQmeinBe ore G SHGYICE SUNPREE. BIAe ShTiY ES ARG TLAE B 3 & di et
makes tik@ui@siaf@tien AR Bick A8kl doBed R8s RN g/k @BIdcdsh 8t IaﬂﬂnﬁaBﬂ%d%ﬂ[&w for
insulin is believed to precipitate islet farlure. The Temale ZDF rats

usudl | yngsaesementy vardeliea 13 1hPew % and dkE minutes aftprglyose einipisTalog, iy gh fat di et

(Cors etgthilcoﬁltete@kAscgrQs@p@lite XL, Bayer).

[0549] Glucose levels were plotted against time and the incremental area under the curve
{AUC) of the glucose excursion was determined from TO to T120 using GraphPad Prism 5.0.
Outliers were determined at each time point of the OGTT and for the AUC values using

20  Tukey’s box plot outlier test. Animals with any outlying points were excluded from the
analysis, and statistical significance of differences in AUC between compound treatment and
vehicle was determined by non-parametric Kruskal-Wallis test with Dunn’s post test.

Differences with a p-value <0.05 were considered significant.

[0550] Tables 3 and 4 below show the mean percentage inhibition of the glucose excursion.
25 At 30mg/kg and 3mg/kg. The values in Tables 3 and 4 that are marked with an asterisk (*)
are significant. These results demonstrate that the [C-GPCR2 agonists can lower blood

glucose in response to an oral glucose challenge.
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[ 0554] Five week old fenmale ZDF rats were obtained and were acclimatized

for 9 days.
wei ght ,

insulin levels and glucose | evels.

The rats were then sorted into 8 study groups based on body
One group was nai ntai ned on

regul ar cheW20&es28the ot her 7 were placed on a hi gh-f arcdivstio7/43seg or

vehicle treatnment was initiated concurrently with the diet.

Statistical 20

si gni fi cance of observed differenceBabad assessed by two way ANOVA with
Anal ysis was perforned with GaphPad Prism 5. 0.

Bonferroni post test.

[ 0555] Agonist 2 was

2% Tween 80 (vehicle)
Bl ood sanples were co
condi tions on days O,
after 16 h overni ght

gl uconeter (Ascensia

Mercodia Utrasensiti
and |l evel s were conpa
efficacy, and stati st
ANOVA. Fed pl asma gl
gl ucose |l evels of the
femal e ZDF rats showe
during the 35 days of
slight 5increase in f
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t he study, but when t
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controls at all time

showed | ower
control

boxymet hyl cel | ul ose,
10, 30, and 100 ny/ kg.
non-fasti ng
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ured using a
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LSt 2 wWas admhwxsterea at
ﬁil*sj\j I1UIII Llrzl:L | V:I l)ll:uIIUC:
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h gl ucose |2/l s over t
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di et showed only a
e course of the study.
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of agonist 2, the
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ot od
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animal s but did 10not
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reach a statistical sig

pl asma gl ucose than

wi t h 10ng/ kg agoni st 2
pl asma gl ucose |l evels than vehicle treated high fat fed

ni ficance of p <O0.05.

Fed plasma insulin levels [0557] Fitaie44 shows the fed plasma insulin

| evel s during the cour
the vehicle treated g
to the chow fed group
15significantly | ower
After 14 days on a hi
increased insulin |ev
| ower than at 7 days.

00ngé kg were not sign
By day 21 of high-fat

oup sho

\oredhetitatieAU@at 3mgkens
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$ treated wisk 30 and 1

"evel s thafggne venl C €
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treated w
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:.\nnnl st

Agamish 20

different2%4 om vehicl e

f eedi ng,

insulin levels in vehi

se of the study. After 7 days of high-fat feeding,

ulin levels conpared
100ng/ kg agoni st 2 had
group after 7 days.
animals still had

s, but the levels were
at 10, 30 and |
treatnment at 14 days.
cle treated ani mal s

had dropped back to levels 20simlar to those seen in chow fed controls,
whereas insulin |levels in ani nBlofogidabBk&dpiiat h 30ng/ kg and 100ngy/ kg agoni st

were significantly greater.

in the vehi c5ecaictdp

By day 35 of high fat feeding,
JPagofallen to levels | ower than observed in the chow

insulin | evels

fed group, whereas the insulin levels in the groups treated wi th 30i ng/ kg

and 100
ani mal s
10

29 e

BeRP AT

b el ek ) 26

stranded cDNA using standard techmques (see Sambrook et al., Molecular Cloning, A

OI’IS

r%?g'ndl ordt es?%se Em(} 1!1158‘5' toI Ig]rep%né aou%} ed

Laboratory Manual (3rd ed. 2001); Current Protocols in Molecular Biology (Ausubel et al.,

eds., 1994)). The cDNA was cloned into the pZL1 vector (Invitrogen) and the 3” ends of

individual clones were sequenced in multiple rounds of sequencing reactions. Sequence data

representing approximately 12,000 independent clones were used to construct oligonucleotide

15

probes synthesized on a GENECHIP® (Affymetrix Inc., Santa Clara, CA), producing mouse

and rat 1slet chips. RNA from five rat islet preparations (each preparation from a different

mouse)

?

and preparations from a panel of rat tissues, were hybridized to the ral chips.

Expression data was analyzed with the Affymetrix MAS 4.0 algorithm to give relative gene

176



25did not have insulin levels significantly different fromvehicle treated
aninmals at any tine point neasured in the study. Effect of 28 days of
treatment with agonist 2 on fasting plasma glucose and insulin |evels in
hi gh fat MeQ26088R¥8 ZDF rats. [0558] After 28 days of hChhsfietostEedi ng,
fasted plasma glucose and insulin |evels were 30assessed. The data is
provi de@xpressipingalues & avorge éifsranpespeed, adibrraenseghsentrecalls.gRNAGtordived  had

signifi I ' ! G - ; w fed

contr ol Sl TOHFh B ARt A 1l 200 Sy ok, EATRARBAILE GLA™ ot ng

pl asma gleperatsen freweldifférbatmovee)eand\Wip2GHi8H OBAR 3PRET b SR 0L #s0.88 9vde
significantly | ower than .vehicle,. and simlar to.chow fed copfr . Vehicle
treat edﬁgﬁiiﬂ%ﬂdéoﬁﬁ ree E@th %{eSSP%Egﬁaas %rlaﬁﬁzla‘i\‘rmggﬁ’?‘ AEPSS &fﬁk 'ﬁevel s to
chows f edig6@thid ©lgSve rEREW ddic kQyedsPnivaluaNisEBdng], b ERtedcsMdsbhcagani st 2 at 30
and 100nmg/ kg were significantly el evated conpared to the vehicle group.

This re S f f 1 - i.ef..4 0.l . i i
resi st aldcsgsf nFLgthlEegge(taz)ﬁ%]rcrigl (?Fo la%rzl %cﬁ,gthfg%gseuﬁég&g;c e&‘?’ﬂ%&? rea?tlh{e;?l t(%rﬁgr islets
ar e unablesmotd agomists nlibe pesad Mpensat shofvarg tisves spestitibntopesdredtiande celdnd

insulin, devels .fal|. Treatnent with 30 and 100 ng/ kg agonist 2 allows the
islets 98°3§ﬁ§ﬁﬁ3@hﬁﬁﬂ%ﬁﬁm{ e insulin required to maintain glucose control
in the face of insulin resistance. [0559] The changes in insulin |evels
seen in the vehicle group on the high-fat diet reflect 10the etiol ogy of

di abet es devel opnent in this nodel. The animals beconme nore insulin

resi@t ahequdnes [PoNe.He high fat diet, and the islets are initially able to
conpensate for the increased insulin resistance by increasing the output of
i nsul i natggdutctditsctdaatdgegpacctighighicghetcopicasamect nsul in | evel s at day 7 and day
14 of the study. After day 14, insulin levels begin to decline as a result
of the pYpaspcactypizgetatopripigri@retisaccarractatiataeiiienst ZDF rats. This decline in

15i nsul | "l j i i,n plasma glucose as shown in
i gur e e B e e P DSt Gnuiates the fnitial
| ncr easetatttach gRuddcivicegietdiqpcancicpraegendtgigtagectgubsequent  decl i ne.

Bi ol ogi cal Exanple 6 |Inprovenent in tri Plé%eri de levels in female ZDF rats
20[ 656080 EERAT EBISH CTIoREsaqes B SIoRF RRERIEC BG5St or i es) were obtained at 6

weeks  Ofi 803 ABGtgccatcaageageecttcogetactigaagatcatgagtggetic
gtggccggggectgeattgeegggetgtggttagtgicttacctcattggettectecca
cteggaatceceatgttccageagactgectacaaagggcagtgcagcetictttgetgta
tttcacccteacttegtgetgacectetectgegttggeticticccagecatgetecte
20  tttgtettettctactgegacatgetcaagattgectecatgeacagecageagattega
aagatggaacatgcaggagccatggctggapggttatcgatceccacggactcceagegac
ttcaaa getetecgtactgtgtetgttcteattgggagetttgctetateetggaccece
ticcttatcactggcattgtgeaggtggectgecaggagtgteacctctacctagtgctg
gaacggtacctgtggetgeteggegtgg geaacteectgetcaacceactcatetatgee
25 tattggcagaaggaggtgcgactgeagetetaccacatggecctaggagtgaagaaggty
ctcaccteattectectctttetettggecaggaattgtggeccagagaggeccagggaa

agttcctgtcacategtcactatetccageteagagtttgatggetaa

Sequence D No. 2

30  MESSFSFGVILAVLASLIATNTLVAVAVLLLIHKNDGVSLCFTLNLAVADTLIGVAISG
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acclimatized for 1 week before being placed on a high fat diet (RD 13004,
Research Diets). Rats were divided into control (n=10) and treatnment groups
(n=10). Conpounds (agoni st 2 and agoni st 10) were administered to the rats
by daily gavmgsizsl % CMC, 2% TWEEN 80. Agoni st 2 wasecadusmizgsssred at 30

and 100 ng/ kg, agonist 10 at 30 ng/kg. Fed triglyceride 25| evels were
rreasure(ﬁgpQg§§P TARELEHRMANETS er¥MAEFRD KRBERBKINENSF32. d ucose

was al o mrasued Ay PloaveEIMINof ARl o aaNFifr ( HORRR BRVRRSU e
usi ng a gl uconeter censia Elite XL, Bayer); 1nsulln was neasured using
the Mer COEFACDMLKRSHMIES QQIREMEHAGAMAGGNRERR BADEKALRAY POOGSFALS WY cer i des

msu i oo epCoLBCBRaR PP BLOF Bt Sl S B B st hB v o

vehi 6l e LirsHatred AaNCOBERPRES SAETErIRsIREDef f | cacy, and statistical significance
of differences determ ned by one way ANOVA. WO
2008/ 083238PCT/ US20071088978 [ 05611 Table 5 bel ow shows the percentage

change in fed triglyceride |evglg | ¢ 5 1n fed glucose levels at day
32 and in fasted glucose |evels Oacfg%cfay%lga?n drug treated vs. vehicle

t t ed i mal s. 62 i gnifi iy . i gl i de | I
uns. obsSPaLtreenLf g8l Fe b ARund B AT tieieht Rttt bipty £6F598 0 W
30 ny/ kg agoni st 10 conpared to vehicle treated aninals. A si gni ficant
reduct | 53k Tee ZpF aatina iptie irseptokdelisaipedsd obghesty. Bypeghipgiaghd (sl nent

Wi t g 10Q.sneBhKg %%@is%%v&oﬁ‘&gbéﬁéstdﬁe ik BEORANSE infhe FRIRR[HRMiF O vehicle

treated ani nals. significant reduction in fasted plasma gl ucose was
obser vettsisfanes. BB mofdseglewélop diebetesempntaiachsly betwaey kepdalgoméeks oPaggnd with 30

my/ kg a%Q{e?st th%?en?a?t%m%?lg ngl?-di\éggiccl.ln?es%gl%ﬁ%aotneaqﬁ r].a letS 'Tqua&%Ltq'nzgﬁes t%)eDecr ease
fromvehi'cle group Treéatnen ed plas gl'ucose”Fasted plasma glucose Fed
pl asma dfEmals more insulin resistant, and the increased demand for insulin is believed to precipitate

islet failure. The female ZDF rats usually become diabetic within 2 weeks of being placed on

15  ahigh fat diet {Corsetti et al; 2000).

[0554] Five week old female ZDF rats were obtained and were acclimatized for 9 days.
The rats were then sorted into 8 study groups based on body weight, insulin levels and
glucose levels. One group was maintained on regular chow, and the other 7 were placed on a
high-fat diet. Drug or vehicle treatment was initiated concurrently with the diet. Statistical
20  significance of observed differences was assessed by two way ANOVA with Bonferroni post

test. Analysis was performed with GraphPad Prism 5.0.

[0555]) Agomist 2 was dosed orally by gavage in 1% carboxymethylcellulose, 2% Tween 80
(vehicle). Agonist 2 was administered at 10, 30, and 100 mg/kg. Blood samples were
collected from the tail vein under non-fasting conditions on days 0, 7, 14, 21 and 35. Blood

25  samples were collected after 16 h overnight fast on day 28. Glucose was measured using a
glucometer (Ascensia Elite XL, Bayer); insulin was measured using the Mercodia
Ultrasensitive Rat Insulin ELISA kit (ALPCO). Insulin, glucose and levels were compared to
those of vehicle treated animals to determine efficacy, and statistical significance of

differences determined by one way ANOVA.
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Agoni st 230 ng/ kg 22 30 19 Agonist 2 100 ng/ kg 56* 52* 34* Agonist 10 30
ng/ kg 40* 52* 44* * p 0.01, by one way ANOVA. 15 Bi ol ogi cal Exanple 7
Incretin measurenent [0563] The effect of |1 C GPCR2 agonists on the

secr et i on WO 2e88(48R¢on- | i ke peptide-1 (GAP1) and G P i nPCHUSBB7/H8EI ar e
determ ned as follows. 20[0564] 8-10 week old nmale C57/67 mce (Harlan) are
mai nt ai rfed pdasma glaepse ivelshow di et (Purina 5001). On the day of the
experinment mce are fasted for 6 hours then random zed into groups (n=8).
Al groufssear eigure asleovathé¢ fed phembiRkdseil eveistof theransndladiringtthencoatse b@Ory/ kg t o

B ConceEy athane PR AGEPY Gt BREE 80Ty 1 oo oRES! IOPPREER50 ot - 30
M nut es .levels during the 35 days of the study. Animals on the chow diet showed only a slight
5 1ncrease in fed plasma glucose levels over the course of the study. Animals treated with
Agonist 2 showed an increase in plasma glucose during the study, but when treated with with
30 and 100mgrkg of agonist 2, the treated animals had statistically significantly lower plasma
ghacose than controls at all time points tested. Animals treated with 10mg/kg agonist 2
showed lower plasma glucose levels than vehicle treated high fat fed control animals but did

10 notreach a statistical significance of p <0.05.
Fed plasma insulin levels

[0557] Figure 4 shows the fed plasma insulin levels during the course of the study, After 7
days of high-fat feeding, the vehicle treated group showed elevated fasting insulin levels
compared to the chow fed group. Animals treated with 30 and 100mg/kg agonist 2 had

15  significantly lower insulin levels than the vehicle group after 7 days. After 14 days on a high
fat diet, the vehicle treated animals still had increased insulin levels compared to chow fed
controls, but the levels were lower than at 7 days. Animals treated with agonist 2 at 10, 30
and 100mg/kg were not significantly different from vehicle treatment at 14 days. By day 21
of high-fat feeding, insulin levels in vehicle treated animals had dropped back to levels

20  similar to those seen in chow fed controls, whereas insulin levels in animals treated with
30mg/kg and 100mg/kg agonist were significantly greater. By day 35 of high fat feeding,
insulin levels in the vehicle group had fallen to levels lower than observed in the chow fed
group, whereas the insulin levels in the groups treated with 30mg/kg and 100mg/kg agonist 2
were significantly greater than in untreated animals. Animals treated with 10mg/kg agonist 2

25  did not have insulin levels significantly different from vehicle treated animals at any time

point measured in the study.

Effect of 28 days of treatment with agonist 2 on fasting plasma glucose and insulin levels

in high fat fed female ZDF rats.

[0558] After 28 days of high-fat feeding, fasted plasma glucose and insulin levels were
30  assessed. The data is provided in Figure 5. Vehicle treated animals on the high fat diet had
significantly elevated fasting plasma glucose compared to chow fed controls. Animals

treated with 30 and 100 mg/kg agonist 2 had fasting plasma glucose levels that were
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25Sitagliptin is admnistered in the sane dosing solution. Oal glucose at
29/ kg is admnsted at O mnutes. At 10 mnutes after glucose

adm ni stration, animal s are anesthetized with pentobarbital (40nmg/mL in 10%
et hanol ) aWA2¢BO¥A3%col | ected by heart puncture in m creCwuRzn7/esstmss ( BD)

wi th potassi um EDTA. For GLP-1 assay, the collection tubes also contain a
DPP- | V isighifisprtbtlopeiglirdediale apdemdpro phe &gheorirels. VElDge geatphanimpls ops

nmeasur e ( ording to
i e L e b R S e

a ucagorahihﬂa@ tpeptivdi- a.gomatclatxzé)ancEL(DGﬁﬁg/l@way signtficéitlyndoptedcaapathy to the

manuf act,ur e i nstructi red rat./ muse. d P t ot al
L1 S el ENFhiET O oy e GRF el of e TIRE it it Bekerdr L PRSP ons.
[ 0566] 'ﬁlelse pahen! & thpabende APRlg thatnhdntie iftbhie Gait ORSconttheds €sent at i ons
referred to herein are incorporated by reference in their enti rety Any

confl i CFOIB@?%éfPTé?ﬁ/mF‘@Pé?Sé%%G@W arubelexs!n falln dreaqaent 8dbF0rgd 4P0 t hi s
speci fi ohRt 3 QIRR hERRIME Bodt éd ﬁ’a}{ﬁﬁg e 1ﬁsl[!ﬁn !r@]hfrs‘crfg i i il Yse ANY

conflict en an art-recogni ze Inrtion or phrase and a
def i ni tlcoerd)in thiéacoof dsuldoesiginease as provi ded inthis specificationis to
be resolved in favor of the latter. Cainms: 1.A conpound of Formula (I1):

Wherel n10559] smeblmg@dnﬁrrsom tehels gereﬂupthe@aﬁtlstgtdag offthethighSfat diatheliRE; X is S,
ﬂ) ﬂ U are ,@@ch |ndependently el ected from
thelﬁrod}f eHg §V§f¢1ﬁ‘&t?§fde@10%{ﬁﬂ“ﬂ}t fsrieedels pidteapisralypecame oreingidr  sel ect ed

from O, rekistaft d to He }f}gh ﬁahﬁeﬁb&?ﬁtﬁéls@ts e i%tidl) bRiEORhpSeletkag from0, 1, 2,
3, or 4, R is a nenbéer selected fromthe gfoup conS|st|ng of H,

Cl .1 oal wreas@hnwub@wm@ byjinatergng theguipat afiiesaliky This Gxefi@idie higher
C2_10al g F‘ML msul)ﬂ l'em dag%&m@%ﬁaﬁz of’t% %er e )ﬁgﬁﬂuluﬁle{}els B%Jl?fomanber ed

het er oc 0 group, aryl het eroaryl gr wher ei n

each of dscaiind a&reﬁuﬂy@ﬂtbaislcyfallgreoulpﬁ,remto l&lctfﬁffﬁeaibéwdaﬂaeﬂ“blsdc@mlem group, aryl

and § : ”ﬁ &i %( e%r [ %et:ésos all}cl) 1._'s,ubsé ?devtvlth from

184 E’SB%‘H et er%oT”ep s Py ISP EG Y P G : KA

Cht OsuszﬁﬂhBUtaﬁdlﬁﬂlﬂg/kg agﬁalsVICyt@dnﬂaleeka ;mﬁB inldBcagd Hanynlin s@e_tibﬁahdkynyl , aryl,
heteroar%/ - NRaCONRaRb, -NO2, -0ORa, -NRaRb, -CORa, -CO2Ra,
CONRaRB everéf@ff‘i@i@e“t I§0)2R1' and - SO2NRaRb, or optional ly Ra and Rb
are conbined to forma 4-, 5- or 6-nmenbered ring, and Xl is selected from

the group consisting of a bondBw@zgl‘@éEK@nEleﬁCZ 6al kyne, -C(0)-, and
-C(0)-(CH2) 1-4-, wherein the aliphatic portions of Xi are optionally

substi ti[thﬁﬁb“Mtteht nrteigtyoerttidy leeclsinnfomnb: Z2F et ed fr om hal ogen, Cl -tal kyl,

Cl Asubstituted alkyl and G -thal oal kyl; each R2 is a nenber independently

sel egt ehss) PMEERNS e GDFURLs COREIS nglaeérahﬁbgg&me o}ﬁaméj aalﬁkweleks &Hlagbsmbst i t ut ed
alkyl, g:gcllzn% 1gf|:dofgr| lk%leek be%ocr]e:{%emg I%%)gelzéa dn ahi ghfa ?a diet (RD ]30'04 lll\leligalit:)h Diets).
Rats were divided into control (n=10) and treatment groups (n=10). Compounds (agonist 2
and agonist 10) were administered to the rats by daily gavage in 1 % CMC, 2% TWEEN 80.
Agonist 2 was administered at 30 and 100 mg/kg, agomist 10 at 30 mg/kg. Fed triglyceride
25 levels were measured at day 28 and fed glucose levels were measured at day 32. Glucose
was also measured after overnight fast on day 35. Glucose was measured using a glucometer
(Ascensia Elite XL, Bayer); insulin was measured using the Mercodia Ultrasensitive Rat
Insulin ELISA kit (ALPCO). Triglycerides were measured using a Serum Triglyceride
Detenmination Kit (Sigma TR0100). Insulin, glucese and triglyceride levels were compared

30  to those of vehicle treated animals to determine efficacy, and statistical significance of

differences determined by one way ANOVA.
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183 NRaCORb, -SCRaRb, -SO2Ra and - SO2NRaRb, and wherein when the
subscript gqis 2 and R2 is alkyl or substituted alkyl, the two R2 nenbers
can optionally cyclize to forma ring; R3 is hydrogen; each R7 is
i ndepende¥Q p0u88338¥ ed fromthe group consisting of haPET/USIHIAGRIBYB] , Cl-to

substituted al kyl, C3_7cycloal kyl, C2_10al kenyl, C2_10al kynyl, CN, NO2,
-ORa, - NP&FY, Ta}é@éabelavc@mth&mm%mwé@ﬁmglmmﬁ dapBiOONRaRD,
-5(0) 11 ) - PR - racyel o group,
aryl angggglggé\é?ge% %g-agc}r%%eap gﬁg{i&g og?sgllélélrsggg?y jv\%ig?i glfgﬁgeeaggtﬁgo‘{‘%ﬁ%%i d 4- to
7- menbertedtelebieratscycl o group, said aryl and 5- to 10-nmenbered heteroaryl
group is optionally substituted with fromone to four substituents

i ndependesyy|y 4 abeataf [ddhansnhalkial righeridelédvebh kydbsebtduftaboakyer, C3-7
cycloal kyl, CN, NO2, -ORa, -NRaRh, -CORa, -CO2Ra, -CONR aRb, -NRaCORb,

- NRa GO F¥satmeRRyToNBthme/ ke agpmist 2rand WithNRASZPERBE0NiSh {0 cOUPRRARNeRAE wher ei n t he
subscri LS i Nt , 1 a and Rb
e contasy PTnAR, i EAgtart BoRGlR e phicof vty PO DT U oF

i ndependenatrient wah ¢0Q mg/kizragonistRend Mol Oaogisg sgonisy 1 ®Eonmadeddgeehicl€l. 4al kyl ,

and C Ahal oal kyl : and each nd . I S . j.ndependently. sel ecte om t he

r oup coREreeTgisor HonpederauEPh 6 asled plMERRRERN s PR S IBE T ot kyi
het er oy brgdtmefEAvillOBIOkREYE agdndst 2 QAd itk BY Img/kar AgbnisBH) dofp@retdrieiel

het er oar yl Smd_ aryl G Aal kyl; and wherein the aliphatic portions of each of
sai d9Ra RG] AHMAS” opti onal |y substituted with fromone to three menbers

sel ected fromthe group consisting of halo, -OR', -000Rn, -0C(O)N(r)2, -Sr,
-S(0) 1211, -S(0)21211 , -S(0)2N(R11¥#hleSNRI | S(0) 21211, -C(0)N(R11) 2,
-Q(O)R', -NrC(0)12", -NIMIC(O)N(r)2, CRRn, -NW CRWL, -CN, -N®, -N(121)2
and - NW5(0) 2N(WL) 2, wiherei n each AfDegedsaiilepesitbyrénp hydr ogen or |an
unsubst i t ut ®ckafoikbt al Ky |Fed plagnaghepei NFiskd pasyd gledask 5- Hed phsmEnber ed
het er oalAdeni@ Ningng gre optizenal |y substitsted with fromiene to three
menber s |sphect B rkrkgm hal ogest, -OR |, -0C(ORN(RM 2, S(0)®2m -S(0)212',
- S(0) 2N(ARhiz, 1030REnH((0) 2Rm 46*C(0) N(l e) 2, -$2¢0) 12"1, - NRI #C(0) Ri n,
-NirC(0)N(R1152, -CX2Ri 11, -NeCO2121", -CN, -NO2, -N(R111)2 and 184

NRHI S( O)kqj\go_mym,e;rn@i“myeam@vh_e i s independently hydrogen or an unsubstituted
Cl-5 al kyl; and wherein substituted alkyl is an al kyl substituted with 1 to
5 sdBstituents independently selected fromthe group consisting of

C2_10al kenyl, C2_10al kynyl, Ci BidegikahExamp& D) R , - NR20C(0) Rx, -0C(0) Rx,
-Nnx, -C(0)Nnx, -C(S)Nnx, NR2C(0)Nnx, -NR2C(S)NRW -0-C(0) NRxRx,

- SO2NRX Reeretift nmaRNRORRMt - NR2- SO2NRXRx, - C(=NRx) NRxRx, aryl, aryl oxy,

aryl thio,_ -N3, -Ct(O)CR" ) , ) i

[0563] 'The effect of IC-GPCR2 agonists on the secretion of Glucagon-like peptide-1 (GLP-

1) and GIP in C57/6] mice are determined as follows.

20 |0564] 8-10 week old male C57/6] mice (Harlan) are maintained on a regular chow diet
(Purina 5001). On the day of the expeniment mice are fasted for 6 hours then randomized
into groups (n=8). All groups are treated with the DPPIV inhibitor sitagliptin at 100mg/kg to
prevent degredation of active GLP-1. IC-GPCR-2 agonist compounds are dosed at
concentrations ranging from 0.3-300mg/kg in 1% CMC, 2% TWEEN 80 at -30 minutes.

25  Sitagliptin is administered in the same dosing solution. Oral glucose at 2g/kg is adminsted at
0 minutes. At 10 minutes after glucose administration, animals are anesthetized with
pentobarbital (40mg/ml in 10% ethanol) and blood collected by heart puncture in microtainer
tubes (BD) with potassium EDTA. For GLP-1 assay, the collection tubes also contain a
DPP-1V inhibitor provided in the GLP-1 assay kit.
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NR20- C(0) ORY, -0-C(0)PRY, -CN, C3_14cycloal kyl, C3_14cycl oal kyl oxy,
C3_1l14cycl oal kylthio, -NRXC(=NRx)Nrie, halo, -CH, -NHCOH, d i oal koxyam no,
NR Nrie, 5- to 6-nmenbered heteroaryl, 5- to 6-nenbered heteroaryl oxy, 5- to
6- nenbered heteroarylthlo 4- to 7- nenbered heterocycllcU 4- 9 g-nenbered
het er ocyclWP 3¥§/083438 + o 7- nenbered het er ocycl yl t hi o, - NEpT/US2007/08897
C340spir | oal SQBH, 02RY, ) and C
oal ky t HOSES P @EGH kS %Mgﬁgﬁaé}?Pf%}“%%i“e@jé%%CN%P% ar oup
consi sti eﬂ:ﬂor@fngh(yﬂfe@x%ﬂfac@er]s%'tﬂ@b’ﬁons CBichdwyeaboral Cibaswed uifg Ghivegher ed
heterocycllc r and 5- to 6-nenbered heteroaryl, R2 is hydrogen or
Cli oal kylike p&n@ﬁeﬁk;(aptsveo REETepgenkif (Line) aecortng tedhs ma faghsens agRshiens ng of
Chi oal ky, I | and 5- to
o member ol etk oy o1f R PTROR AN L REAR O G 7T o s
haIofbroupsﬁmmnméﬂphamﬁmmeut|caIIy acceptable salt or ester thereof. 2.
The conpound of claim1, wherein Dis O 3. The conpound of claim 2,
wher ei n [@B56d]S AKbatéAeRPatenPebplédaBas, pobi catidaANRadRPrescnfdiBas refdiigl to Rereih @re
10- menbered heteroaryl, substituted aryl or substituted 5- to_ 10-nenbered
het er oarforperated hp refprss i EeB ENEIeRT My copfhist katwesreny sefaanscitediheeism t he
group congiisd fkogidlof B 4 thatﬁ)ﬂl?@g'btetl%s%g/egﬂ a9 of tRYERE! Gl SHSLI L ut ed
primdinyl, pyrazinyl, substituted pyrazinyl, pyridazinyl, su stltuted
pyr i daz i cwyﬂlct lmiernwll an astubts:tgntzad édilptlr@rqﬂa wqrr}mdplz@e;ahd a defipdtiont efitbelword

oI I [laz i SU oxa bstituted
OvaOI y|c¥ P_hafse as 8Y1Xed in ¥4 ?? 1on 1& [0 b% 840¥ved m% ézofl){hq laéésjubst it ut ed
oxadi azol yl , tetrazolyl, and substltuted tetrazol yl. 185 5. The conpound
of claim4, wherein said pyridyl, pyrimdinyl, pyrazinyl, pridazinyl,
phenyl, imdazolyl, triazolyl, oxazolyl, thiazolyl, oxadiazolyl, and
tetrazolyl is further substituted wwth fromone to three substituents
selected fromthe group consisting of halo, ClL 10alkyl, Ci1-10 hal oal kyl,
C3.7 cycloal kyl, aryl, heteroaryl, NO2, -0Ra, -NRaRb, -0O2R3, - CONRaRb,
-S(0)11R3 , -NRaS(0)2Rb, and - SO2NRaRb. 6. The conpound of claim1
wherein J, K, T, and U are all C. 7. The conpound of claim1l, wherein at
| east one of J, K, T, and Uis N. 8. The conpound of claim1l1, wherein J,
T, and U are all C and Dis 0. 9. The conpound of claim8, wherein each
R7 is a menber independently selected fromthe group consisting of halo,
Cl_10 al kyl, Cl1_10hal oal kyl, CN, NO2, -0OR3, -NRaRb, -CORa, -CO2Ra,
- CONRaRb, -NRaCORb, -NR3CO2Rb, -S(0)11Ra, -NrS(0),11Rb, -SO2NRaRb, a 4- to
5-menbered heterocyclo group, and a 5- to 6-nenbered heteroaryl group and
wherein the subscript mis an integer selected fromO, 1, or 2; each R2 is
a nenber independently selected fromthe group consisting of halo,
C _sal kyl, and G _shal oal kyl; and the subscript g is an integer selected
fromO, 1, or 2. 10. The conpound of claim9, wherein each R7 is
i ndependently selected fromthe group consisting of halo, Cl5alkyl,
Cl 5hal oal kyl, -S(0)R3, -S(0)2Ra, and 5-nenbered heteroaryl group. 11. The
conmpound of cIa|n110 wherein each R7 is independently selected fromthe
group consisting of fluor, chloro, nethyl, ethyl, -CF3, -S(0)2Cl1 _3allcyl,
i mdazolyl, triazolyl, and tetrazolyl and mherein the subscript pis
i nteger selected from1 or 2. 12. The conpound of claim1l, wherein Rl is
selected fromthe group consisting of -Xl1-CORa, -Xl CQ2Ra, - Xl -CONRaRb,
SQ2Ra, aryl, 5- to 10-nmenbered heteroaryl, substituted aryl and substituted
5- to 10-nmenbered heteroaryl. 186 13. The conpound of claim 12, wherein
R is selected fromthe group consisting of aryl, 5- to 10-nenbered
het eroaryl, substituted aryl and substituted 5- to 10-nenbered heteroaryl.
14. The conpound of claim 13, wherein R is selected fromthe group
consi sting of pyridyl,
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substituted pyridyl, pyrimdinyl, substituted pyrimdinyl, pyrazinyl,
substituted pyrazinyl, pyridazinyl, substituted pyridazinyl, phenyl,
substituted phenyl, imdazolyl, triazolyl, substituted triazolyl,
substituted i m dazolyl, oxazolyl, substituted oxazolyl, thiazolyl,
substituted thiazolyl, oxadiazolyl, substituted oxadi azolyl, tetrazolyl,
and substituted tetrazolyl. 15. The conpound of claim@8, wherein R' is
selected fromthe group consisting of primdinyl, substituted pyrimdinyl,
pyridyl, and substituted pyridyl; and each R7 is independently sel ected
fromthe group consisting of fluoro and tetrazolyl. 16. A conpound

sel ect efiffis:om t he group consi sting of:

444- ( 4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-car boxylic
aci d tert - bNtnpesideifFormula (1I):

444- (4-1m dazol - 1 yl - phenoxynet hyl ) -t hi azol - 2- yl kpi peri di ne-1-car boxylic
acid tert-butyl ester;

444- ( 4- Acet yl am no- phenoxynethyIY( ( azol - 2- ylggjperldlne 1-carboxylic acid

tert-butyl ester; 4-[4-(4-f4, E>$Y/ phenoxynet hyl ) -thia zo
1-2 -yll-pip er|d| ne-1 -qarbo yllczaC|d tertT ester; 4- {444-
rRy,

(2-0xo-pyrrolidin-1- y%)rﬂ o ymnet hyl kt hi azo | -pip

eri di ne-1-carboxylic acid utyI ester;

444- (4-Tetrazol -1-yl - phenoxynethyl) t hi azol - 2- yIkplp@Hldlne 1- carboxylic
acid tgké utyl ester;

444- (4- Met anesulfonyl-phenylsulfanylnethyl)-thiazol-z-yll-piperidine-l
-car boxyl i CDaQbeﬂhctbﬁrﬂmmﬂie)ghoWoﬁmsm@ of {R41and NR®;

(5-Ethyl -pyrimdin-2-y i.peridin-4-yl kthia zol - 4 -yl met hoxy}
-benzenesulKdﬁ§ﬂ¥&€mlzanqzliu (2, 6-Di chl oro-4 -nethanesul f onyl - pheno
xynet hyl ) -t hi i l-2-
(44443 -t et J?;S gfkmﬁux}e] %‘Efé%%gnﬂé{?lﬁﬂy %éﬂe&tﬁ? grf & lﬂgkﬁéﬁ 8@%“@? X 5?n§dwy11

- pyrirnidi niag sﬂlﬂ:@nptﬁ}lEhiny‘lteng fodected from 0, 1,2, 3, or 4;

|{o§f|4m( gl gt rl%l é e@;—,r:t%é%"anmt!gerﬁ’e?&?%"f}f bh%'lzkgh' %zol 2-yll -piperidin-I-yl)-

{4-[4- (3- meghyl- rﬂen%'erreenbe%w fr@:ﬁ)fﬂxe‘ﬁb@ﬂ‘%ﬁﬁﬁéwﬂﬂ - N A20) ¢ ZpdblitRle@end di n- |
-yl} - pyrimdine; 5-Ethyl-

{4-] 4- (4- ne€haw@sdkﬁoﬁymﬂkﬂwéﬁhywﬂpmﬁhd&yﬁ@ﬁﬁyﬁ)IKhRazBIiiﬂiRTlgﬁQﬂ&Jdln- I
-yl
e (a2 1 G0l PP Rien enmR ABATRLE fy 1o CRFRUBF BGPTSR i n- 1

-yl} - pyri Wh@it'iﬁ%,ach of said C;.;cycloalkyl group, 4- to 7- membered heterocyclo group, aryl and
444- (3-Fl uoro-4-tetrazol - 1-yl - phenoxy nethY -thi azol - 2-yl kpi peri di ne-
1- car boxyl i & tadPdnengiergs hojqroasyl gspup is optionally substituted with from I to 4 substituents

444- (2-Fl uop e”&nﬁ%ﬁ %Q@?tgé I‘r8HMlan°E‘? anyIret Ndlsit AR & ¥l diphRgar e dine- 1- ca

rboxylic aC|
444-( 2- F|uoﬂhaﬂdﬁhhﬁﬂ@mw}iﬂ&ﬂw@hﬁﬂﬂﬂﬂﬁﬁ&ﬂVCﬁﬁ$h%H&GD%H%Bi]Nﬁbpéﬂlﬂlne | - car

(- (R Bor SRR A RoRSi et o SO e i -1 -

yl} - pyii nbﬁjddﬁgll)fR and R’ are combined to form a 4-, 5- or 6-membered ring, and X
4-[4- (4- Met hanesul fonyl - phenoxynethyl)-thlazol 2-yl]- plperldlne | - car boxyl i
c aci d i sopsadydd fesn gre;group consisting of a bond, C;alkene, Cs_galkyne, -C(O)-, and

-C(0)~(CH,),.4-, wherein the aliphatic portions of X' are optionally substituted with one

to three members selected from halogen, Cj.4alkyl, C;.4substituted alkyl and

C,.shaloalkyl;

each R? is a member independently selected from the group consisting of halogen, Cy_s

alkyl, Ci_ssubstituted alkyl, Cszcycloalkyl, -COR?, -CO,R?, -CONR®R”, -OR?, -NR'R?,
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4822-4115-7135.1



444- ( 4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-I-carboxylic
aci d benzyl ester;

444- ( 4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-carboxylic
acid isobutyl ester;

444- ( 4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-I-carboxylic
aci d adamant anl-yl ester;

444- ( 4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-carboxylic
acid nethyl ester;

444- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-I|-carboxylic
aci d 4-f | uoNRFETRY| -Sest*@°; -SLBR® and -SO,NR?RP, and wherein when the subscript q is 2 and

444- (4- Met hapesul fonyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne- 1| -carboxylic
acid 4-net h%x&?&ﬁ@h?‘l suégt{r%t,egl alkyl, the two'R” members can optionally cyclize to form a ring;
444-(4-N®thﬁng§§h&ggyl-phenoxynethyl)-thiazol-2-y|kpiperidine-l-carboxylic
aci d napht hal enl-yF éster;

4-[ 4- ( 4- Tet eaal & isliny¢pepdmtig xgiaeirbh-thdgragptonisiihg o fiiape 0, gialket, Trgar boxyl i ¢
aci d isobut

4- 4- (4- Tet %ﬁ?ﬁt&e}%{e%tawl’ Shanvs Rt pnoalkenylaCaralbypil O NQe rARReMR R ar boxyl i ¢

aci d pentyl ®&sg®erco,R? -CONR'R?, -NR*COR?, —NR“COIZRb -NR*CONR®R®, -S(0).,R?

4-[4-(4-Tetrazof-1-¥l-phenoxynethyl)-thiazo -2-y|]-p|perldlnéllicarboxylic
acid 2-f1 uo™NR'E(GR ,e§D@I}JR“Rb, a 4- to 7-membered heterocyclo group, aryl and a 5- to 10-

L Tt o e dr A BRSO T e RR 8 & kRS Rl dp&RE POy ©
4- [ 4- (4- Tet gz Qht dudyd- 10 R AREWERH M) ot izAtlis drtivhhitypduBairindl Reth krapabioXyl i c
acid 2,2-d|nethyIBrppyI ester;

4- [ 4- ( 4- Tet todpwi supstifienihiadenepdantiy yelpctediram dlalopoxo Caphlbels Cdi brdealkdfboxyl i ¢

aci d hexyl ; AR? _NRWRP a a apb R b
444-(4-Tetr%@%ﬁﬁy%Cpigﬁ%hd%§ﬁé¥%;})f?%laf%?#Ei§¥¥g$géTFg}ﬁggr-carboxylic
aci d 2- et hyINFfeOR® eBRECONRRY, -S(0)R?, -NR*SO,R®, and -SO,NR’R” and wherein the
4-[4-(4-Tetrazol-1-y|-phenoxynethyl)-thiazol-2¢yl]-phperigine-l-garboxylic
acid 2-ben Z%bégg'%%l)ﬂanggf:@,r §elected rom 0, 1, or 2, or optionally R"and R” are combined to
4-[4-(4-Tetrazol 4 15 v R gﬁ&%g yl)-thiazol -2-yl]-piperidine-1-carboxylic
acid 2-isopf€%yl-%§(#€tﬂy -cjgﬁ%ﬁexyl ester; Adamantan-|-yl -

{ 444- ( 4- et RAivesuériemyndepheienty satched| Hont thiezrmip-cPngistiogiof@ydrdgen; £y ydlkyl -

met hanone; {444-(4- Met hanesul f onyl - phenoxynet hyp-t hi azol - 2-y1] - pi peridin- 1
-yl 1 -yl - et é\‘fé‘?loal\ﬁyl’ _ _ o
3, i Dll ;rettt) h%/aﬁdlela{:ﬁlRE nd ¥ {58l depéiiently SelecRUTRRXMRRINA badifin@ 2@ hydoydnl cpjperi di
n-1-y1} - but an- 1- one;

Ox0- { 444- (4alkel Fambilodlkyl] Cphevstnalkybthiaierocyelii, £z ohlkenyl Gpivadleyniyliand.15-yd } - acet i
c acid methyl ester;, 3-0xa-3- i " — .

Caga- (4t ot PSRt 00 amdRy ot AP breis s Rihgis paffinasofgosh of

- propi oni ¢ aad H* @hdRP isesptiehally(sdbditby witRfReT @it thked/tdmbers selected from the
444-(4-tetrazo|-1-y|-phenoxynethyk%-thiazol-2- | kpi peridin- 1-yl1l} -

met hanone; FRgp con51sting of halo, -ORn, - ORn, -OC(O)N(R h, -SR, -S(O)Ru, —S(O)an,

_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, ¢ alkyl;

and wherein the aryl and 5- to 6-membered heteroaryl portions are optionally substituted
with from one to three members selected from halogen, -OR"™, -OC(O)N(R™),, -SR™,
-S(O)R", -S(0):R"™, -§(0)2N(R™)z, -NR"S(0)2R", -C(O)N(R™);, -C(O)R™,
-NR™C(O)R", -NR™C(ON(R™), -CO.R"™, -NR™CO,R"™, -CN, -NO,, -N(R™), and
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4-[4-(4-Tetrazol - 1 -yl-phenoxynethyl)-thiazol-2-yl]-piperidine-
1-carboxylic acid diethylamde; 4-[4-(4-Tetrazol- 1

-yl - phenoxymnet hyl ) -t hi azol - 2-yl ] - pi peri di ne- 1-carboxylic acid ethyl an de;
2- {444-(4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peridin- 1 -yl
-pyrimdine; 2-

{444- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di n-1-yl |

- 4- met hoxypyri m di ne; 2-

{444- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-y1] -piperidin- 1 -yll
-4-trifluoronethylprimdine; 2-

{ 444- (4- Vet hatiss0),NORY), - witesl 0 6 yoMer "hig bhdeberaiznily RBydyddeniop g tuthuBstitutyd €.

-4, 6-di met hyl pyri mdine; 5-Ethyl-2-

{444- (4- netﬂhﬂesulfonyl phenoxynethyl) thi azol -2-yl kpip eridin- 1-y1

-pyrim di ne;, lﬁﬁ{lﬁf Eutﬁnm{e‘& 4éa s 4ajnta‘iWI gﬁggmﬁe_d with Los EE)urbiStrl]T%lﬁc:jl}tne

1-yl - phenoxyrret Iazol - 2- piperi ; 5-Fl uoro-2-
{444- (6-t eingrolentlylsarytoairbyifhd froaz odnsRiyg kibﬂ?plezrlkdiyhczlgaydyhyl- pyrim dine ;

L oyT oy i ratkety. o@D BEr BRy o ACEDREY B L NS cé)fé o Pert A

1- yI phenoxw@z@ hRaz k20 ¥ per e i .
4,5-Di chl oro- 2- ;5 4Nteﬁ%)gd§x? BLE@)RR'R, =33, NFOKF | BLS AR

-y| - phenoxy Rt fiss @»zNRI Ibz d]l(—NRy]I‘]R"@ ,rfe'yll. diylexy.Jarylghdo, Ny, - C)@RIe;

4- Chl or o- 5- etk

-yl - phenoxyft ﬁ(?fﬁ) Pa BJ[A%O é§ &18 éé*“fyc#%lkyl GppeoxlB3lkylIgRYi ne -

2- Chl or o- 5- aef,ytisatkyl thib; {Nk“(cfé*mﬁt)mm* halb, -OH, -NHOH, C.jgalkoxyamino,

-yl - phenoxymet hyD-t hi azol - yl] - pi peridi n: 1 -yl) - pyrimdine;

5- (4- Chl or oliﬂq 35 5210 ¢ me[@e(edhp‘@fqag)d(ﬁ - to §-membered heteloaryloxy, 5- 10 6-

-yl - phenoxyrret |azo l.]-p | ineg ; 5-Chloro-2-
{4-[4-(4- tetr ag%%hieroaﬂythﬁé%&kgr%gﬁ d?%erogo*lc’z (ﬁ mﬁn} Bleerl din- 1 -yl)
- pyrim di nehet@rodiepllyxd; 2-to 7-membered heterocyclylthio, -NO,, Cs.(gspirocycloalkyl, SO3H,
{444-(4- rrethane§ulfo J (E@Snpx met hyD-t hi azol -2-ylkpip eridin- 1 -yll

- pyri ni d| ne;SG2R {@@@2% %aﬁ aF$irigd G h@H@%bWeWH?BDtEI%F}hEdS 2-yl kpi p
eridin- b

(ot (ot ot PogSTOGRT PR KOBTLE O ePIORS omioas Cop Cougorlpetion

- pyri m di ne4- tb-7Reahlycredheterocyclic, aryl and 5- to 6- membered heteroaryl R¥ is hydlogen or

(s o et g RSO YR 2oL 2 L RLRSL ik
-yl - phenoxy@?m%aw aqz% 7%&&1&1@}%%09&1&- ardt Yok 5- @B Rt eteh M,

5- (4- Met hoxy- phienyl )y-2- {4-[4-(4-tetrazol -
1-yl - phenoxwddtalfqpl@yl ishiinallol subsyriujedpiigel iodi melo gropps;- pyrinm  di ne;

5- Propyl- 2- razo t hyl ) -thiazol -2-yl]-piperidin-
1-y1 -pyri n’P éce%?aﬁ‘}gﬁg/ceﬁtab%f%ﬂpis er%%? zol - 1

-yl - phenoxynet hyI )-thiazol -2-yl]-piperidin- 1-yl -pyrimdine;

SLMet hyl- 447hd dontilun@adtlaihy Vlwipkenoxy et hyl ) - t hi azol - 2-y11-3, 4, 5, 6-tetr ahyd
ro-2H 1, 21bi ppi di nyl ;

e e DSR2 Gt L ot
444 (4xTelst 87 0l REBOUNIRL Biuled PSQLbAnE 5 80 TbLAGAMRSATREH1: 3. 4. 5.

6-tetrahydro-2H 1, 21bi pyri di ny
hyI{I(thl azol -2-yl1]-3,4,5,6-tetrahydro-2H[1,
n

444- (4-Tetrazol - 1-yl - phenox
21bi py#i di nyhe gompoysd bé¢la@h§\; deheréin R} & spleefad Spyl the erpup capjsisting of pyridyl,

oxad! agaleriy Pyl sl RN NI PH RIS BMARN Yl R B V' ¢

{344 (ﬂmﬂdﬁz{i@l)@Wliﬁﬁé’@@w‘iﬂhﬂﬂﬁxp}féﬁylhwb)sﬁthfbﬂ@haiﬁ Amydapiyp ebisdiveed 1- |

- benzooxazo

444- (41w@mm%wq%wbsbw@d&w1 razqaa’-cﬂylhﬁtﬁ%quteé oyagoly; thiagelyl, sgsamdny | - 3, 4,
5 6-te r 12

{444- (g{%ﬂéﬁoﬂ Gagisbdyic b fomt ‘%z‘)rl?gntg{‘é%l infl sustituted ptrgzolyly oi peri din-1 -yl
| pyrimdine; 5-Ethyl-2- {4- [4 (2-f|yoro_4_tetrazo| S
11%Ebggﬁ§ﬂxynethyl)-thlazol-2-y|]-p|H@Pldln- 1-yl - pyrimdine;



444- (4- Met hanesul f onyl - phenoxynet hyl )-thi a zol - 2-y11- 4- et hyl - pi peri di ne-
1l-carboxylic acid tert-butyl ester;

4- Hydr oxy- 444- (4- net hyl sul f anyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-
1-carboxylic acid tert-butyl ester;

4- Hydr oxy- 444- ( 4- met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peridine- 1
-carboxylic acid tert-butyl ester; 191

4- Fl uor o- 444- ( 4- met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-ca
rboxylic acid tert-butyl ester;

5- Et hyl- 2-{4-f| uor 0o- 444- ( 4- net hanesul f onyl - phenoxynet hyl ) -t hi azol - 2- yl kpi pe
ridin-i-yl Iﬂwdompdjhmbpf dlaim 4, wherein said pyridyl, pyrimidinyl pylazinyl pyridazinyl,

{4-1(6 }g:lngrgﬁud %IPEII dtlngéct oxazolr}? hlazothn )!adltarzlcl) and tetrX olyl L{Iar%lugsef\itlllteg ar boxy

lic acP

1- (3- | sRRTRRYHthe Ehréd %@&h@ﬁ@éaé‘z@dlﬁm{l&é dedtpt BhsiaaR! of hav! epRaRAXFRt hyl ) -th

i azol pi peri di ne;

1 (3- Ehfr‘lg)ﬂll]()[l,lCQv Florbkoll, amvblihcBrapryl, A4 OB - MRFR% oF OR’y ICPNRHSxPHLR] ) - t hi az

-2-yl
1 (3-Cyc @5% % EOﬂfoxadlazol 5-y1)-444-(4-tetrazol - 1-yl - phenoxynet hyl ) -
t hi azol - 2-yl k plperldlne 4-[4-(4-Tetrazol -
1-yl - p@.enox’y]m@ctolﬁyﬁo)md bi dzial t,2¢heldin J, X, (B3 ahd Ufdraidl Gnet hyl - |
1, 2, 4] oxadi azol - 5-y1) - piperidine;

g_él[ g_g -_get ez(%lmpouxgl ochaelpnof(qu%}erllﬁlat)lez}smn?ezo 1, ﬁ '}(la]nd% g%‘ dine-1-carboxylic

444- (4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-car boxam di ne

;2= {4 [ 4- tHe dRigoREOS cldint ¥ lwheR@n DXy aed thHrd alt 0f awabi20y! | - pi p eri din-
1-pyrimdin-5-ylamne; N(2- {4- [4-(4-Tetrazol - 1

-yl - phenoxynet hyl ) -t hi azol -2-yl ] - pi peri,din- 1 - Xrlnldln- -yl) -
acet anPde: The compound of claim 8, wherein each R'isa member mdepen ntly selected from the

444 (b LUSATELPRNESUL | ARY] CPIRRRANTERY Nou! 102 ey HoR PG ne- | - car

444~ ( 4- omNRrRPormm“ﬂomPné@Rﬂcrozaljl S EMRROXNREZI(LB: t3DAFORE, 24 ik Hinpertiectidne- | - ca
rboxyl j ¢ aci tertbu

4- [ 4- ( STBOBYST HOHD-U taéff émemfegfﬁ heRERBR FrEPRPT yhersinube Fubseinti SigBer i di ne-

1- car bgyagde} &ltﬁ":@édctr&n@bt I,RYEYdacE RE &2 member independently selected from the group
444- (4- Pyn- ol- 1-yl - phenoxymet hyl ) - t hi azol - 2- yl kpiperi di ne-1-carboxylic acid
t er t - beensistieg pehalo,4>1 salkyl, and Ci. shaloalkyl; and the subscript ( is an integer selected from 0,

{4-[(4-Tetrazol -1-yl - phenyl am no) - met hyl ] -t hi azol - 2-yl | - pi peri di ne- 1- car box
ylic ati%%ert- butyl ester; 192

10.  The compound of claim 9, wherein each R’ is independently selected from the group
consisting of halo, Cy_salkyl, C|_shaloalkyl, -S(O)R?, -S(O),R?, and 5-membered heteroaryl

group.

11. The compound of claim 10, wherein each R’ is independently selected from the group
consisting of fluoro, chloro, mnethyl, ethyl, -CFs, -S(0),C,.;alkyl, imidazolyl, triazolyl, and

tetrazolyl and wherein the subscript p is integer selected from 1 or 2.

12.  The compound of claim 11, wherein R' is selected from the group consisting of
-X'-COR?, -X'CO,R?, -X'-CONRR®, SO,R?, aryl, 5- to 10-membered heteroaryl, substituted

aryl and substituted 5- to 10-membered heteroaryl.
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2- {444-(3-Chl oro-4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di n- |
-yl) -5-ethylpyrimdine; N (4-

{241- (5- Et hyl - pyri m di n- 2-ye- pi peridi n-4-yl kt hi azol - 4-yl net hoxy}

- phenyl)-fonnam de; N (4-

{241- (5-Et hyl - pyrim di n-2-y1)-pi peridi n-4-yl kt hi azol - 4-yl net hoxy} -phenyl)-
met hanesul f onam de;

4-[4-(2-Met hyl-4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-car
boxylic acid tertbutyl ester; 5-Ethyl-

{444-(4-tetrazol -1-y1-2- trifluoronethyl phenoxynet hyl ) -t hi azol - 2-yl kpi peri d
in-1-y13 - D& tdRsHuR€bf daim 12 wherein R! is selected from the grou c0n51stmg of aryl, 5-to

14-[ 4- &2 Chl oro-4-tetrazol - EDEhenoxymethyl -thlazo$ yl kpi er|d|n | -y1)
-5 -et WHthemddiewéoameetzu@d ﬁmﬁbmswuﬁsﬂépt%%mmph@m@kgtm@

t hi azol - 2-yl kpi peri di ne-|-carboxylic acid teltbutyl ester;

j‘cll‘l d( fé@feh?j#@ fonfédsotdgé Br ARGNPXWIRIYR) 15 5Ok A& Phonm i érBh}P%rfsfélngeafﬂyi-i‘a?ﬂ boxylic
4- [ 4- ( 4utcyiauma- pgaiﬂylupyrhniﬁhgh@ul)smttdnw;)hﬁihha]z plraZinyll ubpiitperipgraneyl] - car boxyl i c
acid teit-but est

4- [ 4- ( BYTEERY 511'351%(1 Rsyipn . Bhepylosupicg iphens imidpolal. agplvh ebbstinied 1- carb
oxyli cagchg tsﬁt‘]srtlﬁ.@églyrlldﬁ%fﬁro’xazolyl substituted oxazolyl, thiazolyl, substituted thiazolyl,

444- (441, 2, 3] Tri azol - 1- yl “phenoxyiret hyl ) - t hi aZol - 2- yYRplperl di ne- 1 car boxyl
ic aci dxet(bzm)l}mu;ubsltxt@sd eradiazolyl, tetrazolyl, and substituted tetrazolyl.

444- (4- Et hoxycar bonyl - phenoxynet hyl ) -t hi azol - 2- yl kpi peri di ne-1-carboxylic
acid t t b

444- (4? ert¥hgfm§%é%988ﬂ§ %ﬁﬁgx%ﬁ§h3¥§ﬁ% %ﬁPyiPﬁgﬂuBmeuﬂnﬁlperidine-I-car
boxyl i gyia@idinyl &hbstidutty hyr@sideyl, pyridyl, and substltuted pyridyl; and each R is

444- (4- Car boxy- phenoxynet hyl ) -t hi azol - %Ikplperldlne 1-carboxylic acid
tert- bmdyper@glgt&selected from the group consisting of tluoro and tetrazolyl.

4-14-(2,6-Difluoro-4-nethanesul f onyl - phenoxynet hyl ) -t hi azol -2-yl]-pi peridin

e-I- Carlgoﬁyéohﬁaoﬁ‘ﬁd g:léc?édtf‘ R oy tc%ﬁmstgn%% _ o _
444- (4- Mor phol'i n- 4-yl - phenoxynet hyl )-thlazol 2-yl kpi peri di ne-1-carboxylic
aci d t de[t#-(hMsthanegtlenyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl

444- (4- Trlfluoronethylsulfanyl phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1| - car
boxyl i &%ecid tertbutyl ester;

4-[4-(4-Imidazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl ester;
4-[4-(4-Acetylamino-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-butyl ester,;
4-[4-(4-[1,2,4]Triazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid fert-butyl
ester;

4-{4-[4-(2-Oxo-pyrrolidin-1-yl)-phenoxymethyl]-thiazol-2-yl} -piperidine-1-carboxylic acid tert-
butyl ester;

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl ester;
4-[4-(4-Methanesulfonyl-phenylsulfanylmethyl}-thiazol-2-yl]-piperidine-1-carboxylic acid fert-
butyl ester;

4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy} -benzenesulfonamide;
2-{4-[4-(2,6-Dichloro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-yl}-5-ethyl-
pyrimidine;

5-Ethyl-2-{4-[4-(3-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
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444- (4- Benzyl oxy- phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-car boxylic acid
tert-butyl ester;

444- ( 2- Acet yl am no- 4- net hanesul f onyl - phenoxynet hyl ) -t hi azol - 2- 3d] - pi peri din
e-1-carboxylic acid tert-butyl ester;

4- (4- Phenoxynet hyl -t hi azol - 2-y1) - pi peri di ne-1-carboxylic acid tert-butyl
ester; 4-

{4-[ (4- Met hanesul f onyl - phenyl am no) - met hyl ] -t hi azol - 2-yl | - pi peri di ne-1-carb
oxylic acid tertbutyl ester; 4-

{4-[ (2-Fl uor o- 4- et hanesul f onyl - phenyl am no) - net hyl ] -t hi azol - 2-yl |

- pi per bHtimd-2-(H- Elar S xydthyd-tetedzdl- 1 -sD prhopordymestydrihiazol-2-yl} -piperidin- 1-yl)-

444- ( 4- Brono- phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1-car boxylic acid

tert- bHFW‘E‘seter {2-[ 1 -(5 -Ethyl-pyrimdin-2-y1)-piperidin-4-y1

]-thia LY, ( A Qnasul1h- Y -

3- N@thggﬁh PﬁF§Q€#§§§‘?m%gpggﬁéﬁ%ggﬁgt yI?&Qﬁ?ﬁ?gF%glﬁFﬁﬁﬁ%Zr}dlne | -carb
oxyllcpawndnﬁertbutyl ester

I“'ﬁg I( 2- é gt%g_)a_/ 'ﬁ‘}@t_ ?I?FLE f(%lﬁ{ 51 e@ﬁ%ﬂ%ﬁ%&hﬂ? Itﬁal%z%ll 2—ylyp Lendnﬁ -ylP/I piperid

444- ( 2pilitRling; 4- tetrazol 1-yl - phenoxyr net hyl ) -t hi azol - 2-yl kpi peri di ne- 1-car

boxyllc aci d altz ester;
4- [ 4- ( 4-Brexlr2aFol4-@-wiflupaetisHun phenorymebyl) - thigaol-2pil beipsrilindvik-car boxy! i ¢

acid c¥§+ Iéyl ester;
444- (2 +I"uoro- 4- nethanesulfonyl phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1| -

r boxyl I44{4<’@4Fd.10lr(§‘>0pétmyl|—I@Bpl@hoxﬁndtl&sﬁpﬂmyl-fléd][;ﬂpe(ri@ine-1-carboxylic acid tert-

tetrazol - ﬁj-phenoxynethyl)-thiazol-2-y|]-piperidine;

1- Prop &W HEI(4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - pi peri di ne;

f 31}[] gﬁ% g% %12'905% ée’p‘%ﬁetﬁa%e&&foEﬁzﬁlenéx%dmetﬂ%éﬂ@&ﬁ%h)enhi?ﬂe §28koAyid KRy per i di n-
1- Butyhyﬂ@ﬁykﬁmﬂetrazol 1-yl - phenoxynethyl) t hi azol - 2-yl kpi peri di ne; 2-

%_14?;1( rﬂ%ﬁ& 6?1{31{ %{ébﬂ—gﬂﬁlﬁg *1%}1 az? g-lyl]—pllyenjélﬁ{eplecr;e{r (I)xl}ilc amgt rt-

- Met haggsbdonyl- 444- (4-tetrazol -1-yl - phenoxynethyl) t hi azol - 2-y1] - pi peri di
ne; 444-(4-Tetrazol - 1-yl - phenoxymet hyl ) - t hi azol - 2-yl kpi peri di ne-

1- car bé&xEthyle- fel4d(dHeifuglomesdtagesul finyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -

444- (4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - 1- (t ol uene- 4-sul fonye-pi p
eri di nBM2YE ¢ - But oxy- 1-

;{3 4é4h( |4 [gqnwmmauwbhymﬁﬂwmmﬂmazbm -9 Qlipeiditle Mi- QLB dxg1iOadi¥ Isbprogyinanone;
t hyl - 2-
{ 444- ( 8st¢T uor 0- 4-t et razol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di n-1-y1}-

pyrim di t
YT S sttt Bichbl g i 8- Bneritipe 1ccatbopfioscid bengt ester
5- Et hy|4=[2-(4Métl4al(eﬁrlﬁ)yl§fll’-lﬂiendxwﬂetl{}fh)%ﬁhﬁ)zylnﬁ-y]]-)ﬂl]jm1Hh1!ea12@i1bcﬁyyd: kqid pebutgl n- 1-yl |
-pyrimdine;
{241- (5886 hyl - pyri mi di n- 2-y1) - pi peri di n- 4-yl phi azol - 4-yl met hyl |
- (4-t eyraz®hvidn s BRe 1)-thiazol-2- dine-1-carboxylic acid ad -
T4 D e o A R ot R0 oy P sty g
) -5-idepespyl pyrim di ne;
4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid methyl
ester,

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid 4-fluoro-

phenyl ester;
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5- Et hyl -

{4-[14-(2-nmethyl-4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - pi peri di n-

-y1l) - pyrimdine; 5-Chloro-2-

{4-[4-(2-chloro-4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol -2-yl ]-piperidin-1.-y

Il - pyrimdine; 2-

{4-[4-(2-Chl oro-4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di n-

1-yl -5- trifluoronethyl-primdine; 2-

{444-(2-1sopropyl-5-nethyl-4-tetrazol-1.-yl-phenoxymnet hyl)-thiazol -2-yl kpip

eridin-1-yll -5- trifluoronethyl-pyrimdine; 195 5-Chloro-2-

( 444-( 2-[il464)—[[!/[@M&mﬂoﬁﬁtﬁyﬂo@nﬁﬂiﬂ)é’th'ﬁizol-ZLyl]-piperidine-l-carboxylic acid 4-methoxy-
I-phenoxrnethyl) t hi azol - 2-yl kpi peridin- 1 -yll -pyrimdine; 2-

{4 [ 4- P @f6T0- 4- t et razol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] -pi p eri din-

/1) AT O DB Pl e s 5 e

1-
1-
6- thhyhdaﬂm(444 (4-tetrazol - 1-yl - phenoxynet hyl ) - thlazol 2-yl kpi peridin- 1
{

di ne- rboxyl i c.acid hy.l ter | or o-.2-
%41(% Tt I-Y!LP? ﬂ%ﬂéﬁ%&@ﬂam E;aytl Hipaihipe %C@Aﬂ?fg&caeﬂ%i IRRPHIL gstery | |
pyl’l nhqtuﬂ@-Tel%azghllgﬂ ghéhox#ﬂetijﬂi Qlﬂaio??rﬂ]zdﬂberldlne 1- carboxyhc acid pentyl ester;
-yl - phenoxymet hyl) i azo ] - pi peri -yl -pyrimdiné; 6-Mthyl-2-
{4-[ 4- 4 eflieazol-] Yl-Ptutnom?mﬁbxly-rdBaW)}dl Iblpazbilevizwyﬂbpxymcpeldmﬂmlo bthyg/l I
-pyrim |ne 4- carboxylic acid; 5-Chloro-4,6-difluoro-2-
{4-[4- f “tetrazol - 1- yl - phenoxynet hyl ) -t hi azol -2-yl]-pip eridin- 1-yl} -

pyrim gi ﬂ]-Q4-Teﬂ'aﬂa-lF%'1 héoxymethyl)-thiazol-2-yl]- plperldlne 1- ca1boxyl1c acid butyl ester;
(444-(4-tetrazol - phenoxynet hyl ) - t hi azol ¥I i peridin-l-yll
- pyr i nitdfte-Tetrazol- lym)l/-@hepoxgme%n])-@lnaz;oé@r)é]z@pendm& -carboxylic acid 2,2-dimethyl-

1-yl - thyI) t hi azol -2-yl]-piperidin- 1-y1} -pyrimdine; 2-
{444- (H%$g¢%g§ol 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peridin-1-yl|l

-thiaz Ql[Q—-(E)—T@&ﬁi@dlxWl-lpﬁerﬁﬁyldethylbl-ylhmﬁﬁ-u%ﬂ] plﬂcﬂdﬁmia%ﬁlboxﬂrc)é&rd&exyl ester;

{4-[4-(4-tetrazol - 1 -yl-pheno xyneth% ).-thi azol - % pip eridin- 1-yl1} -
pyri i di [Hd4 -Tgt]“gowfbd-ghenoxymethyl) thiazol-2-yl]-piperidine-1-car oxyhc acid 2-ethyl-hexyl

{444- (ggLetrazol - 1-yl -pyridin-3-yl oxymet hyl ) -t hi azol - 2-yl kpip eridin- 1-yl
} -pyrlnldlne 5- Met hyl - 2-

{ 4- [ 4- (g4 Mcazol1 3d-phempyymethph-Briyiod2yyiepippliding- hMcabokyl R-adiddl-pawildin- | -yl | -
pyrimdine; 5- Chloro-2-

(444- (@Wﬂﬁ#%aol 1-yl - pyri di n-3-yl oxymet hyl ) -t hi azol - 2-yl kpi peridin-1-yl | -

pyri m difAf4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl erldme 1 carboxylic a01d2 -isopropyl-5-
2-{444- g6gTetrazol}&py p??ldy) 3-yl o%?%% |azoﬁ 2- y pl%e?¥d|n | -yl

- 5- trliﬂﬁkﬂiwdmeYhykwm1dlne 3 -Chl oro- 6- {444 (4 tetrazo
AN R S N e e i fi‘mﬁ Weridin: 1
-yl - peRabRe; 196
{4-[4-(4-Methanesulfonyl-phenoxymethyl}-thiazol-2-yl]-piperidin-1-yl}-pyridin-3-yl-methanone;
3,3-Dimethyl-1-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-butan-1-one;
Oxo0-{4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-yl} -acetic acid methyl
ester;
3-0x0-3-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -propionic acid
ethyl ester;
(4-Methyl-piperazin-1-yl)- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-y1 }-

methanone;
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{241- (5-Ethyl -pyrimdin-2-yl)-piperidin-4-yli-thiazol -4-yl met hyl }
-(6-fluoro-pyridin-3-yl)- am ne; 2-

{444- (2, 6-Di fl uoro-4-net hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di n-
1 -yl } -5-ethylpyrimdine; 5-Butyl-

{4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -thi azol -2-yl]-piperidin-1-yll
-pyrimdine; 4-(4-

{241- (5-Et hyl - pyri m di n-2-y1)-pi peridin-4-A-thiazol -4-yl net hoxy}

- phenyl) - nor phol i ne; 5-Nitro-2-

{444- (4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri din-1-yl|

- pyri ni-g4-(eTetrazol-1-yl- phenoxymethyl) thiazol-2-yl]- plperldme- l-carboxyhc acid dlethylamlde

3'-Chloro-444-(4-tetrazol henoxymet hyl ) -t hi azol - % 5' -trifluoronet
hy1- 3, ﬁ[%(%’l"et{egp]réﬁ a]p%lomapfté Qﬁb@zﬁyﬁy&ﬂrmy@l ine-1- carboxyhc atid ethylamide;

T-Chl o - he % t 2-y1]-5" -trif
| uor on%gﬁzt?%%%-ﬂyng@ﬂﬁn?‘r 2hl—y|?)[t}1ﬂa% [)%3 i :ﬁl di n#B L ')"l% Héhﬁ&&lhe

{444- (2—{fH[M‘I‘Medhanesturlhnyithtnqodmﬂe’ﬂahyanwmylﬂ p;nehdmzbyl-}zl—lylbthpxsperl di n-1-y1)
- pyrimdi :
, 51- DPW‘QF’&444 (4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - 3

4 S, 6a1alrg teméddlifbn R Lthiazol-2- eridin- | -yl}-4-trifluo ometh 1-
3' - Chl oro[4ﬁJDL (4-tet raz%lllm yl}‘n%tﬂey?oxilarzr%t h{/ll])plgt ﬁl lgzor}Z yjll : , 6-tetrahy

dr o- 2Hpwirgidingi pyri di nyl -5' - carboxylic acid ethyl est er

5'-Chl t et I th 5,6-tetrah

ar o- 2L AL MR 0 phggrwf%@wﬁ%é%@aﬁmvah%? g 5 e
{3- rretbgyfgmﬂ%—m tetrazol 1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di n-1-y1)

- rimdine;

{4 [4 é@ih}flﬁo%[%ltr@%thwé}ilfoxwwhepﬁ@w%ﬂwp1y2erpa&e@1|dmz13¥}}1]yr1311ﬁ@f:,hy| pi pe
d
El44l4n(%E%t uor{‘)dr @,Y(?'Gttg?}f%gg?-yﬁi ﬁ%&ﬂenoilzlthl?zﬁl 1],[-1?11}3%12%1? 7 l}yli}fu%ldmngt hyl - pi peri

di n- 15-Fuldro-2 pe[Unbdetrapl- Byl-pyridin-3-yloxymethyl)- thlazol 2-yl]-piperidin-1-yl1}-
{444-(2-Fl Léor 0-4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-y1] - 3- net hyl - pi peri
din-1-¥ B tfifl uoronet hyl -pyrinidine; 197 5-Fl uoro-2-

{444- (24, Mer0 44r4t ﬁtta%%l 1?&@@5@&@%& DEY )L @&%ﬁ ) mlﬁfamedl n-1-y1}

- pyrimdine; -(4- nesul f onyl - hen ) - mét'h am no] met hyl }
-thi az 64F4®ry2){4p{|4§(értmhznlel Jszlmnbwydthsd) -theazdl- ﬁe't]tpllhmrid}d lobt lemmlﬂm[? 1

-(5-E Q%l D1c oro c{4 T4 %4 Ye%l)azcﬁal 391' phencY lqul%%h%l t}nazSIQZ yll] %%regdfrll I-y tp?naigi? H l f onyl -
4-Chloro-5-methyl-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-
pyrimidine;
2-Chloro-5-methyl-4-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -
pyrimidine;
5-(4-Chloro-phenyl}-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1 -yl} -
pyrimidine;
5-Chloro-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -pyrimidine;
5-Heptyl-2- {4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -5-pentyl-pyrimidine;
5-Heptyl-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
5-Pentyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -pyrimidine;
5-Methyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-y1} -pyrimidine;
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phenyl) - met hyl - am ne;

444- (2- Met hyl sul fanyl - pyri m di n-5-yl oxynet hyl ) -t hi azol - 2-yl kpi peri di ne-| -ca
rboxylic acid tertbutyl ester; and

444- (4-Tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl kpi peri di ne-1 -carboxylic
acid ally! ester, and pharmaceutically acceptable salts and esters thereof.
17. A pharmaceutical conposition conprising a pharmaceutically acceptable
exci pient and a conpound of claiml1l. 18. The conpound of claim 16, wherein
t he conpound is

5-et hyl-2{444- (4-tetrazol - 1-yl phenoxymnet hyl ) -t hi azol - 2-yl kpi peridin-1-yl}-p

yri m dbae-Methexypthanythegut[i g aldtiazelc glpitahbemsstiyl)-thiazels2-gl]-pigeedrof-y1} 19. A
pharmaceutjcal conposition conprising a pharnaceutically acceptable
exci pi BHMEHE: t he conmpound of claim 18. 198

5-Propyl-2-{4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
5-Methoxy-2-{4-[4-(4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
5'-Methyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-y1]-3,4,5,6-tetrahydro-2H-
[1,2"]bipyridinyl;
4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-5',6"-bis-trifluoromethyl-3,4,5,6-tetrahydro-
2H-[1,2";6',2"]terpyridine;
4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-5"-trifluoromethyl-3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyl;

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3,4,5,6-tetrahydro-2H-[ 1,2'Tbipyridinyl-5'-
carbaldehyde;
1-(3-Isopropyl-[1,2,4]oxadiazol-5-yl)-4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-
piperidine;

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl}-piperidin- 1-yl} -benzooxazole;
4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-5'-trifluoromethyl-3,4,5,6-tetrahydro-2H-
[1,2'Tbipyridinyl;

5-Ethyl-2- {4-[4-(2-fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-yl } -
pyrimidine;

5-Ethyl-2- {4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -
pyrimidine;
4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-4-methyl-piperidine- | -carboxylic acid
tert-butyl ester;
4-Hydroxy-4-[4-(4-methylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid
tert-butyl ester;

4-Hydroxy-4-[4-(4-methanesul fonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid

tert-butyl ester;
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4-Fluoro-4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid
tert-butyl ester;

5-Ethyl-2- {4-fluoro-4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -
pyrimidine;

4-{4-[(6-Fluoro-pyridin-3-ylamino)-methyl]-thiazol-2-yl}-piperidine- 1 -carboxylic acid tert-butyl
ester,

1-(3-Isopropyl-[1,2,4]oxadiazol-5-yl)-4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-
piperidine;

1-(3-Ethyl-[1,2,4]oxadiazol-5-yl)-4-[4-(4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidine;
1-(3-Cyclopropyl-[ 1,2,4]Joxadiazol-5-y1)-4-[4-(4-tetrazol- 1 -yl-phenox ymethyl)-thiazol-2-y1]-
piperidine;

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-1-(3-trifluoromethyl-[ 1,2,4 Joxadiazol-5-y1)-
piperidine;

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid amide;
4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxamidine;
2-{4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidin-5-ylamine;
N-(2-{4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidin-5-y1)-
acetamide;

4-[4-(4-Trifluoromethanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid
tert-butyl ester;
4-[4-(4-Trifluoromethanesulfinyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-
butyl ester;

4-[4-(2,6-Difluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid
tert-butyl ester;

4-[4-(4-Pyrrol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid tert-butyl ester;
4-{4-[(4-Tetrazol-1-yl-phenylamino)-methyl]-thiazol-2-yl } -piperidine- 1 -carboxylic acid tert-
butyl ester;
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2-{4-[4-(3-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -5-ethyl-
pyrimidine;

N-(4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy} -phenyl)-formamide;
N-(4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy} -phenyl)-
methanesulfonamide;

4-[4-(2-Methyl-4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-
butyl ester;

5-Ethyl-2- {4-[4-(4-tetrazol-1-yl-2-trifluoromethyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -
pyrimidine;

2-{4-[4-(2-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1 -yl } -5 -ethyl-
pyrimidine;

4-[4-(2,6-Difluoro-4-propionyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-
butyl ester;

4-[4-(4-Acetyl-2-fluoro-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid tert-butyl
ester;

4-[4-(4-Cyano-2-fluoro-phenox ymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl
ester;

4-[4-(6-Tetrazol-1-yl-pyridin-3-yloxymethyl)-thiazol-2-yl|-piperidine-1-carboxylic acid tert-butyl
ester;

4-[4-(4-[1,2,3]Triazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-butyl
ester;

4-[4-(4-Ethoxycarbonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl
ester;

4-[4-(4-tert-Butoxycarbonylamino-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid
tert-butyl ester;

4-[4-(4-Carboxy-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl ester;
4-[4-(2,6-Difluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid
tert-butyl ester;
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4-[4-(4-Morpholin-4-yl-phenoxymethyl }-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl
ester;

4-[4-(4-Trifluoromethylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid tert-
butyl ester;

4-[4-(4-Benzyloxy-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-butyl ester;
4-[4-(2-Acetylamino-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic
acid tert-butyl ester;

4-(4-Phenoxymethyl-thiazol-2-yl)-piperidine-1-carboxylic acid tert-butyl ester;
4-{4-[(4-Methanesulfonyl-phenylamino)-methyl]-thiazol-2-yl} -piperidine-1-carboxylic acid tert-
butyl ester;

4-{4-[(2-Fluoro-4-methanesulfonyl-phenylamino)-methyl]-thiazol-2-yl} -piperidine- 1-carboxylic
acid isopropyl ester;

4-[4-(4-Bromo-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl ester;
{2-[1-(5-Ethyl-pyrimidin-2-yl}-piperidin-4-yl]-thiazol-4-ylmethyl } -(2-fluoro-4-methanesulfonyl-
phenyl}-amine;

3-Methyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid tert-
butyl ester;

4-[4-(2-Fluoro-4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-3-methyl-piperidine- 1-carboxylic
acid tert-butyl ester;

4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid allyl
ester;

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid cyclohexyl
ester;

4-[4-(2-Fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid
isopropyl ester;

1-Isopropyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine;
1-Propyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine;
3,3-Dimethyl-1-{4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -butan-2-one;
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1-Butyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine;
2-{4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -1-(4-trifluoromethox y-
phenyl)-ethanone;

1-Methanesulfonyl-4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine;
4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid heptyl ester;
4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-1-(toluene-4-sulfonyl)-piperidine;
2-tert-Butoxy-1- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -ethanone;
5-Ethyl-2- {4-[4-(3-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -
pyrimidine;
2-{4-[4-(2,6-Difluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -5-ethyl-
pyrimidine;

5-Ethyl-2-{4-[4-(4-pyrrol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-yl } -pyrimidine;
{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethyl } -(4-tetrazol- 1-yl-phenyl)-
amine;

2-{4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -5-isopropyl-

pyrimidine;
P
o
@/LN
N._ N 0
T T
/N =N F N&N
OH N=N

5-Ethyl-2- {4-[4-(2-methyl-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -
pyrimidine;
5-Chloro-2-{4-[4-(2-chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -
pyrimidine;

2-{4-[4-(2-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-5-
trifluoromethyl-pyrimidine;

2-{4-[4-(2-Isopropyl-5-methyl-4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} - 5-
trifluoromethyl-pyrimidine;
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5-Chloro-2-{4-[4-(2-isopropyl-5-methyl-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-y1]-piperidin-
1-y1}-pyrimidine;
2-{4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1}-5-
trifluoromethyl-pyrimidine;

5-Decyl-2- {4-[4-(4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
6-Methyl-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine-4-
carboxylic acid methyl ester;

4-Chloro-2-{4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
2-Chloro-4-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
6-Methyl-2-{4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1 -yl }-pyrimidine-4-
carboxylic acid;

5-Chloro-4,6-difluoro-2- {4-[ 4-(4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-piperidin-1-yl} -
pyrimidine;

4-Fluoro-2- {4-[4-(4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine;
2-Fluoro-4-{4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1 -yl } -pyrimidine;
2-{4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-thiazole-5-carboxylic acid
ethyl ester;

4-Imidazol-1-yl-6- {4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -
pyrimidine;

5-Ethyl-2- {4-[4-(6-tetrazol- 1-yl-pyridin-3-yloxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine;
5-Methyl-2-{4-[4-(6-tetrazol-1-yl-pyridin-3-yloxymethyl)-thiazol-2-yl]-piperidin-1-yl} -
pyrmidine;
5-Chloro-2-{4-[4-(6-tetrazol-1-yl-pyridin-3-yloxymethyl)-thiazol-2-yl]-piperidin-1-y1}-
pyrimidine;

2-{4-[4-(6-Tetrazol-1-yl-pyridin-3-yloxymethyl)-thiazol-2-yl]-piperidin- 1 -yl } -5-trifluoromethyl-
pyrimidine;

3-Chloro-6-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyridazine;
2-Tetrazol-1-yl-5- {4-[4-(4-tetrazol- 1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrazine;
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{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethyl } -(6-fluoro-pyridin-3-yl)-
amine;

2-{4-[4-(2,6-Difluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -5-ethyl-
pyrimidine;

5-Butyl-2- {4-[4-(4-tetrazol- 1 -yl-phenox ymethyl)-thiazol-2-yl]-piperidin- 1-y1} -pyrimidine;
4-(4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy}-phenyl)-morpholine;
5-Nitro-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidine;
3'-Chloro-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-5'-trifluoromethyl-3,4,5,6-
tetrahydro-2H-[1,2'|bipyridinyl;
3'-Chloro-4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-y1]-5'-trifluoromethyl-3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl;
5-Chloro-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -
pyrimidine;

3',5"-Dichloro-4-[4-(4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-y1]-3,4,5,6-tetrahydro-2H-
[1,2")bipyridinyl;
3'-Chloro-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl}-3.4,5,6-tetrahydro-2H-
[1,2']bipyridinyl-5'-carboxylic acid ethyl ester;
5'-Chloro-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3,4,5,6-tetrahydro-2H-
[1,2"]bipyridinyl-3'-carboxylic acid methyl ester;
5-Ethyl-2-{3-methyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -
pyrimidine;
5-Ethyl-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3-methyl-piperidin-1-yl} -
pyrimidine;
5-Chloro-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-y1]-3-methyl-piperidin-1-
yl}-pyrimidine;

2-{4-[4-(2-Fluoro-4-tetrazol- 1-yl-phenoxymethyl)-thiazol-2-yl]-3-methyl-piperidin-1-yl} -5-

trifluoromethyl-pyrimidine;
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5-Fluoro-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin- 1-yl } -
pyrimidine;

N
o
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4-(4-{[(4-Methanesulfonyl-phenyl)-methyl-amino]-methyl } -thiazol-2-yl)-piperidine- 1 -carboxylic
acid tert-butyl ester;

{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethyl } -(2-fluoro-4-methanesulfonyl-
phenyl)-methyl-amine;
4-[4-(2-Methylsulfanyl-pyrimidin-5-yloxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-
butyl ester; and

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid allyl ester,

and pharmaceutically acceptable salts and esters thereof.

17. A pharmaceutical composition comprising a pharmaceutically acceptable excipient and a

compound of claim 1.

18. The compound of claim 16, wherein the compound is 5-ethyl-2{4-[4-(4-tetrazol-1-yl-
phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimnidine or a pharmaceutically acceptable salt or

ester thereof.

19. A pharmaceutical composition comprising a pharmaceutically acceptable excipient and the

compound of claim 18.
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