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WOLHBORERRS CROSS- REFERENCES TO RELATED APPLI QAOT/OBE807/088978

[0001] This application clainms priority to 60/877,903

filed on Decenber 28, 2006. 5 STATEMENT AS TO RI GHTS

TO | NVENTI ONS MADE UNDER FEDERALLY SPONSORED RESEARCH

AND DEVELOPMENT [0002] NOT APPLI CABLE REFERENCE TO A

HETIERONSC LIGTREE EPAORBAE OHSA SBORIER E AREA MM ENT
LI STI NG APPENDI X SUBM TTED ON A COMPACT DI SK 10
[ 0003] QWD ECBETESANBAMETABO IGC DEORBERON

[ 0004] Diabetes nellitus can be divided into tmo
clinic gﬁﬂﬁﬁgE Eﬁsﬁf i*ﬁf TEHAS
rrel li tdﬁsB %gpe I di If:ine esb lgﬁﬂl nsu eglen

betes nellitus, is.a c ne d| e
100011oh B fepeimmercBymt Roris Lo VL5360 0p ThRepRodabs 206,
the pancreatic islets of 15 Langerhans (hereinafter
r ef STAFEMENTSAS TN RIGHTSCTOINMENEIONS MADE §NNER

or oA SRERHiED KIREARGHRNBSEE FLE e T

insulin decreases, eventually leading to
[0002] hyerdghpRI B abnor mal |y hi gh | evel of glucose in the
bl ood) when the anpbunt secreted drops bel ow the | evel

REFERIINCE T AStH YUEMNGE Lns:rmd; A TadBIgE UORsE AGMEIUTER
Al t hough the exact trlggx for this inmmne response is

RBOGRAW: LIBRINGm BPENDEX SIHRMITEDH R (aMbael RIgK

| evel s of anti bodi es agai nst pancreatic beta cells

[0003] ( heo®i ARPILIEABIEEt a cel | s"). However, not all patients
wi th high Ievels of these anti bodi es devel op Type |

di abet es.
%ﬁn%ﬁmb quEI?EQNVEWTION

non-i nsul i n- dlabetes mel l'1tus, develops when
ver. , cel

cl e, nornal,l
100041 Sty e ikeg bp AR g anlo g BpisE EERRETIR S ee 1
diabetek @lIHLANTRe NBYbRS, SlUgsHlD- de@@lrw"eaddlaw&ahsumfs isnsdhbdnic
receptors on these cells, or a 25 dysfunction of

au‘[OImngﬁ distasg charasiopged by thmexienshie loss qfeetacﬁellbm the Paacabigtgets of
I [ r I8 »

Langerfrie S?i(ﬁ rg%gétera}lel"eyrﬁg ‘rfd; gag; b &Eﬁlc i1kt %eg'la | ?Iln Q%lgﬁt degts ), &hlélp produce

insulin! AR®hest b@llseare peigtessibelg @lﬁﬁrd}fﬁ@,hh@%dum fof dem:ﬁecémuﬂghdecreases

eventu%pyigéclgg%{ogpyggrl‘cgrfyt‘p;%lga qrzli o o?y%é:qﬁ\gllggse%%qb%g@dvqlen the
amounté%s%%%é 2(%%% /bgw heQ@vel ?&i for l:u (%%Q %&%‘? §l%od glucose level).

088978 [00 he f ting hyperglycem a
Althougththit egina tdggee forzks inmypee tdspatisalzaiot énowc,rasess wath Type I

e BT oA ek Sk R et )

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
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 II diabetes (Kahn SE, Am. J. Med. (2000) 108 Suppl 6a, 2S-85).
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beta cell defect has two conponents: the first
conponent, an el evation of basal insulin release
W@ ows/0832881g i N the presence of | ow, non-sti mul BEDUF2007/088978

gl ucose concentrations), is 5 observed in obese,

[0006] nSI%'elfﬁbtlhg%gﬁérg\B&erﬁfa&hﬂl chbRtictiz& @RI disbsed becafs dsh
e |l diabetes. The second conponent is a failure

consewnpﬁ ef dasembined asipns of swylén Esistaace prd bets @%\H@YS@@%@ edhe
beta c?l%ﬁ?ﬁlect K3y E\B#horln&l)n;eg?sg ?]ﬂ]es ﬁrs{ {1%8? LY @é‘& eftbgsal ms(vjllm

releas@ [lﬂﬁalfrﬁlgtl@ tibgiréseacd dfdotv ﬁmssﬁmmﬁtofry glmbmrcﬂﬁe@kmﬁM) C1s
insulin-resistant states to frank di abetes. There
obserysdrip ebeseyinpdincissistanioprelizhstie sisgesasivanasiiprape I dizbetes. The

secon% %&g{)%ﬂ{pﬁ a Hiurd ARREES ﬁlé\lﬁ nl%le\éF ué’bolvle d &8 d)aglgvﬁft&?U%al

ting to contro COSG eve I'n order
output ia redpohsd tz @ hypergtiebmyc dnaiipidec ﬁthllsolﬂﬁon ﬁabmntm pre-diabetes and

tre S tar et _either |nsuI|n resi stance
appear(sr%%gfsgr?ﬁfﬁiﬁ tran ok T i e RBNS (P EDESSJant gates frsfink,

d1abetE§| P €1 fcﬁ%tﬁfﬁ%aﬁg %Ic(ﬁéﬂete(ss l@éﬂb@fﬁ%'ﬂb’lrt?c%%ents for diabetes are

exanatl phonyl ur eas, ot her conpounds t hat
very lmtedbgmd‘ﬂbp@ﬂ @r atEempging h@c@éltoébbeﬂlgluchawlevtlhm aideieto minimize or

ct .of ogl ycem a si nce.t he ause insu
detay &Gy (ARG EaRE s Taras P R RSt fi s igrmin,
thlaZOh@lYl@(Ih%neswng’ Qf QY adulh HlecasBYioht Ae @@t&%@ﬂ(éuﬂ’iﬂ%nylureas
stinulates insulin secretion only in the presence of

exanatideyh Sylphemdercahand phenestmpsualls thabychibl depaarigiog thedetarell, have
the 51de elffeec %glyar g(l:‘lezlnlhlg tsmgzg heg%aus%tl%{] ggfrg{] ﬁgéqenggn% r(])tf t01¥cu1at1ng

prove I NCreases

glucodé@é\fHDd’l &3ne AptdRd dary, Byete@sandtidsdtiniul ses rnetﬂnromeprdhed waB in

ucagon secretion and have other | ess we
the pr%ﬁ%q%pgthé&h Huepseftiub i rot opadieyailable and mpy bﬁr%!e%f?% efanuvia

(sitagl ﬁ%@?%tanWer %%t )ﬂ%?%ehﬂr%gothhﬂgb@ steg'b ome?sl of9ncretin

uence t e t | ev of ot er hornobnes an
hormopepthi@ssanamdedsh énsubngecrétemprecions glguegooescrofiort didshave other

ader effe e not been. full vest | gat ed T
less will SRRectet st o qHoB sy Troie g offeh Brees dyip ttaset 1
mhlblt'oHsSlHJi RS BEIuBhdeQRe lifhud 18l HCTIDE H BRENHRAtn i@dEs, and the long-
ressive insulin resistance and ss of

0
term CDFB;@QUﬁ?ﬂ@eSs@fgh@thﬂPﬁglepéﬁﬁ%}f baie ot (oserx:féllllysn\@rsfegatw ﬂﬁﬁrfyis an unmet
need fcg1h A la(?rhgsr tlhgt: ﬁlqlflznsuleclltfe 1 TS¥1P sécretgdn in %tg@?co]smé)ggéérp{ h}anner

nsultn sSensiti e and

S conpensated for g¥ i ncreases in insul
l0007lse8f0@m8é>wefrrsahﬁl fosistange gy Joss mﬂ@%}@rseweﬁ%&p@“feﬁp@céeqellls are

prlma{yi Itg%:tggst?r{% ﬁ W@%Iﬂa%%{%}etssé\’f%gglyé é"@hﬁ(ﬂégﬂé i gulﬁ{] %ﬂogy of

muscldqd fat isabmpenkatedl fonby innreasts.i 1n 13613 22+ 383. fro?.lﬁ)ﬂf& B cell. However,

loss oS iorendmass FAvHS T e g gg@w?ndé%@éﬁs Rafypn, ce
92: 59%94661 19&5}/ %alvagfgn'MK é@owmpbnvekfﬁﬁ@@32@@334%60 45%%1 AR, Cell

ycem a urt her accel erates the
104: 51d7e5:29| A0 Ii; Rr¢rBkiddlahd Natest G bl (IUKPDS:. @rléu;SQZ—Jsz r(/lz()%) and Kahn

SE. §8T bsaae. Tis6t: San I 9B et sapre RSB E TR cleates the
decl 111(;21718[3 5@13@1@Ct¥§) (LAOD33 Gro®e Vel &l 4,031 1esaenes obo, MRk Ghet al

lic variation is associated with an increased risk’
Dlabem /\prS 290-2%1, éB%& e@ed gheu Xhreds ddigel ot 218l \p 101723t BeD3).

d. P
Severad b B s 4 ech TR0 BRaa B o B DB FerdhG f3R g e 1
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Steinthorsdottir, et al., Nature Genetics (2007) Apr
26; [ Epub ahead of print]). [0008] Insulin secretion

w0 p@a0s2e8 beta cell s of pancreatic islets is ePCUUS®A7/088978
by increased |evels of blood glucose. ducose is

t I
791 CROAFSgHa PG L B0 oPBEITREL MY IABERR gfbbar
Steinthdybddvirybi al BiMakure Z20a:i¢26(0 (A,pl 86 4)Ep2b ahead)af pAnde
inside the cell, glucose is phosphoryl ated by

[0008]9' %th e@c%alonvmﬁ bhd tetd Ol BF?%é’atlc%ng AS&ich a“gf fnchﬁsed

he beta cell since it catalyzes the irreversible rate
levels bf brhot)d g@ceiee Glacrsegd ukase intethatbeta cehpiverisye by tiekyetardell and

iver sEPis PR R L & B8 B LD il SR R 18(4)265-

73). dﬁ@%ﬁqﬁ%e 9511 tghfcogéalagﬁ fﬂh@xty'lé%éli B gabiGRREe @B{EH 'i’sdthE BEmary

beta cel |l ) and there hi s enzyne 8.1 for a
glucosd isersot inrthé heta geld hinpe bettabees theuedvewsiblgraie hmetmg stept foe glucose

LT Y LY

phosphafie flod6QRR Heperitaike is%ﬁ&ﬂd@nﬁ&ﬁﬂh@%bﬂfénir&dﬁ%@l‘@ose around the
evi dence that this hexoki nase Tam

ving further
beta cq%]e %emf(gyghla eReyng @loavsifar ¢ fl,]éeqt stlettonskiphstyseenteyvel o%/ glucose

e R NN

produo@@thﬁie&hth of glgdase depenaas ienliasegetionsit humagegivaig fafther
provi de a route for therapeut| c expl oitation
ewdena? th@h@lsrlaﬂxek@ﬁsetfﬁv%lym% lropiakey FPIKR the dletrpspepse tg glucose
r d 2 B ¥
(Gloync%dt etMﬁf J@Q?%J%‘g%ae?gg %@é% | éiﬁﬁ)@%}ﬂ? 1339%8\%0%91@}1 ASKYSmall
molecwle atief(ae:ss OQIugﬂsmsaremlaabod: inswhivsearegloy aod ysiyprande a route for

L T T SR TS

Chem. ROOSIUS@E): mga@%a MidhidsRy 201, @t 51995 byezéseio@tsqgn 59(14:h€2) in
concentration of glucose to which 'the beta cell is

dxabeteéx@g@ae n{eohObIm Fiaslsecdibis and rogowPnddT O@(tdaAEPplmahory ation
ultlmat%fy légu fAI'ﬁ)hﬁr c%@ﬁ n(afthp:lngpﬁ{t ogAl"f%?perrg%%ct%g i 3 betta ﬁelﬁ Es:

dlrectlﬁtﬁ%e@mhﬁ téncehtritivn offphnroed to vﬂﬁﬁl’pﬂﬁbsta@eﬂsyé@o@éd.t hese
channel s on the plasm nenbrane of the beta cell

| (=T t - :
o SEUL s 5 BN B0 RO TR o
the cloghanfithle Ki{60VDARsnel(VAs hnderaéttonFidth tiecb LR i hiblusit BMhe channel

Di etol ogia 42: 903- 999; Se S, nu Rev
complegJapate et R on B gl ramantians o hehet: GeRE s i de-
polarizé$or! & tﬁ@ﬁl%xl%frane%ﬁh Gl ddnP %tiv‘ﬁﬁé@@f%dlt‘dh@ﬂe&h@érﬁ falcium

triggers exocytosis of insulin granules, resulting is

channeksdd/ G@NAShﬁrOft wdlang Grivble k¥eDbibetodoga A28A3-9Age?PS; and

Seino él\'?&zm | o béy ?Eé n@g?ﬁn Q%[lmsﬂ%ﬁgg g%%%u‘!vapgsn e&elajlgee(?fs
calc1u115ﬂ61112ihtrﬂé’b3lal'a58tols‘%ﬂﬁig@ré &ldctodik of Fulih n‘gﬁéﬁﬁl@§ rb&AtafE is secretion
2006 Apr;32(2):113-20) al so cause nenbrane

of insulge pue Hicibierd Bfeamarfieentseriielorlese thp&sw. heannd sgel #ul at e
)h01b’]‘|§‘ lé'\é dhaS ﬁgtggﬁtﬁn(?{l]cs (ﬁer‘rf}i *ﬂll\HCB/Szgg I 68282{]9?%35 % 8%1161(16 JF,

assiumc openers oxi‘de;’

Diabetdshgdab (96X @13201): 13- ZD)T)eM@@hmngne&ﬂltﬁﬂladc&iﬂ)ol%'ﬁEAtﬁﬁpand therefore
ratios fromclosing the Kir6.2 channel (Hansen ,113.
these aggify stipdatenHIN Se6 0130 4)8! F91e W‘G?Pe“éﬁ‘ltéﬁ nyBotassium channel

openers; QLQ&'/ Q%??&%%dpqm Hﬁ%ﬁ&%%ﬁ%@& by preventing elevated ATP/ADP ratios

from closing the Kir6.2 channel (Hansen IB. Currr Med Chem. 2006;13(4):361-76). Calcium

"
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channel bl ockers, such as verapam | and nifedi pi ne,
can also inhibit insulin secretion (Henquin, J. C

W@ 2084%328% abet es 53, S48-S58). Al though sul f onpCT/IDEE7/088978
and netaglitinides are effective glucose |owering

channé‘lgﬁl%k%ré E‘udhha% vetapBing antl RE¥diRGe, tAARREARBRLAMIATkQbRR
gl ucose | evels. Because they act independently of

(Henqgim dds. e(2[)@4)@ngetemj;35 48138 % ﬁﬁboqgé§u]fpnylwea$and metaglitinides are

010. cos ent

citect gy BRar oR FrbkT e Bt e R EIRER TR e peroe
levelsNBEQlsE BHRSMACL ﬁleép%nammif%mb@renas hRéRRIRES, mAsrevl in as

| ocal, infra-islet factors. CNS activation of the
lwmogbagﬁmalnnervatlon of the islet can lead to the rel ease

of small nol ecul es such as acetyl choline and peptides
[0010B UChu@Se Y&seaaatt ivlih @écﬁstidrﬁad)m pled ygeepdli id deﬁéﬂHEﬁt On NUMErous

gastrin 10 rel easing peptide (GRP). and Pituitary
neurotrsAyites andlepdrbermaderpenssny wabts la@al(lpﬁwﬁyt factdrs. CNS

activa@ﬁrﬁ&f’%g pg aj&lp e EE@H\I}%QSIQ@C%H h&%‘m old BRI& & s }11?1 %g&gcules such

muscarinic receptor

as acetybdhetiseamf pdpaidds fuchas vasonetdel ihtebtaral gd)lg!p@mdé: G/ IR)ngd's’trm
Rev

d JC., _End 22 604
releas@@mﬁ#@rq@@)&g% RHSY iden bl A se Ak i (PACAP).
Acetyl’cgglﬁ}?erQﬁ%tlonmf%%h@ﬁfﬁ%@ﬁr(ﬂ%ﬁ%@(}' Z@btu?% &t MPRuscarinic

i'n concert with gl ucose-initiated
receptoitelp@dsatp irdedsk of Caot énmham@ecalhwlstqnesr(éilbaé’e afddHeoquP]C. Endocr

Rev. 20RO IS oo R A e Geafio plsomeng ASRAIS g7 eblident

plasm%‘eﬁfb%ﬂe@l@ S§BER%ion (IRACan woMd 1B%ncéiﬂﬁ1tMgR83§e @tiatdue

beta cell that |l ead to stinmulation of ade?%Jate
depolagizaticiste cahence arsuiin eeleass éGilan Pnandddenauin Kr. Luape Rev. 2001

Oct; 22&&%@@@4@9\/@%&1&& QabAga%ﬂ%ﬁ}det an%gglada?ﬁ%ﬁ Lof Gus I GPCRs

(PACILS/IRPRB(dnd3) IPR2Y ob Bie et atrlesSo satuddtion oi\ladlenilla%)cyclase and
Physi ol Endocri nol tab. 2007 292( 144 .
an mcx[eemmmtmwﬁli GMgrE N@m{)%1 qt al:h@wbﬁféfé 23@5 éﬁ%& ?%9 69;
Yamacﬁholtl,e&ta'l.?tﬂegzgl ok %b4 PRc i 981%1103 )Sﬁﬁitf%t bANQali& I Stal dm.J
presence o stlnu atory [evels ‘of glucose (see bel ow).
Physiddihdedrimadeiab, 20@nhYlaypo2entila# 6:58). of
gl ucose-stinul ated insulin secretion also have effects

[0011]0UESEGorDS f HebicdlISd AP hwblh Gilibstdnfiblt pdtdifdiatin bﬂfédt bl idsQliPSecretion
used as di abetes therapeutics. For exaqp , the best

in the prgsgricabf gipaoey syels véghmasedpeariicbovalg dhifsttanaihly.apany
potentllsjaho&I g‘éf @ gcrse @ﬁﬂlu a@e(ﬁ%&h% §e81[%]t1?11 %fgo %%ver%)flfe%{s (u@éiet (5 hg ﬁ})e\:t

E€Sponses | SSUES
which &ifdt thai I’elBllht}G% beadsd aq &Q@e&és tlk(éldpélaics Pbllyedaﬂip&gyhe b%ﬁlt(.hvailable
ed. Lippincott, WIIlianms and WIkins. | SBN
selectipr mg3cArngF@oRists VL}FIR%W@%‘E‘W\WWIH&E%FGW@ Mupdpesndtiplee
undempi'b?egxﬁgéons& ditiple %s&feﬁ%h&iﬁ% Ksa d:'jﬂt &s! {%6@? ¥ edical
on t r eproduct ne an verse s
Physidldyat 2 madde Lhﬂ}&mnoltteS\SllmﬂsraadtWﬂ]enaSISBNdb 7817€193804). Likewise, VIP

enhancers of gl ucose d ndent 1 nsulin, secreti
and P @é?ﬁcepwwﬁ%Ws%ﬂﬁﬂwiﬁﬁgaaaéna@m%@ﬁ ipieiegp Bappitfe

1eplodhct(\g-P ithin@H fhdeRa8se JERRRIRA BN QL LiBREG e as specific
Pol ypeptide (@ P, also known as Gastric Inhibitory

enhanded yfpypdoiselédpendent insulin secretion.

[0012] Incretin hormones such as Glucagon-Like Peptide 1 (GLP-1) and Glucose-

dependent Insulinotropic Polypeptide (GIP, also known as Gastric Inhibitory Polypeptide)
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WD 2008/ 083238 PCT/ US2007/ 088978 also bind to

speci fic @Gl phas-coupled GPCRs receptors on the
waoBagRr3of islet cells, including beta cell SPCEHOS2007/088978

rai se intracellular cAVWP (Drucker DJ, J Cin Invest.

also b%@qg sﬂé%‘fﬁc @‘x&lﬁ%}eo@lﬂte%@PCRﬂeE&QMg Bn&ﬁl@s&?‘a@@@? RIe cdIRT including

hese hornpnes are present in other cells and tISSUGS
beta cclhsear@i/@rsallmtraogmhamAMﬂ’f(éht@keoDJ t-hebelpept QQ{HSI aappeep: 24-32).

Aoyt REFFERB LS srtBrFRhy S pRap it SORF odTR eR) Qe ghpoveran
sum of éffecls dfihésk: é)éﬂ@de@%pp@? ubbZBefiEartoZbhtrol (@ g?uc@@éjm@agollsm n

are produced and secreted fromintestinal K and

the Or&@lsrrs(Harlé@tpfe13¢¢t@bl Y Cliafuvest %@He]apépbf’(ildé%éﬁn’émé?sﬂl@ﬁ@ec 21).
GIP an {}Eﬁ Slez%dre Ip?orﬁiugﬁzé)n%ss%gre edq:Foarln thie b matﬂ% h tr elﬁ,r% lrgs%tectfy%lyognd

rren unmen an neura Stl
these ﬂeﬁﬁd& hérthnbs @ﬂ@rél@@éd i geHdrise o meAPbabeth@iRcladiidd ®f nutrients in
short half-lives in human circul ation due to the

the guiglgprieg ﬁnépelﬂrﬁlestmlé@féwsr@%ii%&@mofwd pepttiogasdP ayd £3-P bppre

short Halfiv B At Biublion Aug FUrR oLl SARE pfehee APRHIRA BB Hdase 1v

(DPP HC)I,‘ ancbmfubl[tﬂfs affthit pepté¢ase cat ]IolWep‘EIpbd dhsoselhe tglhetradeity to raise
ower i ng t hat n.be obtained wth DPPIV inhibitors

the leVﬁEﬁ@@tﬂve ﬁtognga o RAPEEE SiNTE PR e ging dt a%be obtained

with D‘i"‘PW Roepitor? rhotv&n:@er RNARReRAUSH &l ﬁﬁ&eeché’sfe Jrlﬂ% ey 8£&Bh&t on the
hor nones. Peptide$ (eg. exanatide (Byetta and

endogcpm)ps radense obiheugaetesharhanedi Regtides (ebeex@hdRider(B@iR)land peptide-

istant to, serum eas
conjuggfeg S Bt o8 e, G Hor G ' Bikbist b Gt BeRle b G Brorspse
cleava% éoeléwgr biebd lucoselXBahktiaRI(GohAVESE | @ al. MBS FORBrvestig
g : 887- 95% but these incretin minetics nust
Drugs ga0¢ mUédﬁ@d 84 St these incretin eemgtipd Ghstbatigieged ﬁ%ﬂﬁ@eé to

mduceiaénrhq gl%gi%r(sig Igaqlg?alaingitg&%go%ég%glg& '3@{1"1‘9&5&%& gfgl‘faerllglr % & Type

11 diabsticpgssatioh. mﬂ%wambmhsumetsmﬁDamId/ inAibitets ahdihdred mBetics,
nt to the potenti al

ht}wo‘gjj hfar fromideal, F
thoughy fay {rppyident, CooRpRfUR e Hqﬁ%ﬁﬂa Wit a5 ORI figt mgrease incretin
act1v1t}aﬁlt th¥ biobdioR d¥r@§l ARG OE AP 8GhE Yerd LEITUS G {a@ stﬁﬁilggh%\% indicated

he beta cel ome studi es have i ndicate
that betaedell re@@pmn@leemme@g’ 15 dinBnRBhedindl )meril diabetes (NalighdlA et al., J.

ciin. 38 SE307 E6a) ana Ry dpreg! Boer! SHEGUR 1994y,

Restor@tono¥ifid rés&%éness (B@e‘il‘éﬂFy&GS QR aRf DABESs CESD PO J‘éﬁﬂ%@Q 110-4)
(Menei | | et al., Diabetes Care. 1993 Jan;

may b€6€( PI)Omﬁl&l@g Ry t@mypl‘@ée betmeehfusciien iayve o i npr ove bet a
cell function in vivo. 25 [00131 Since increased

[0013]i nSihe&d inBreasddiinéreyn Bak/itg hpos pbdine: efdcect gildo@l depersnt insulin
dependent insulin secretion and perhaps other

Secreti QR8RS OfFA P BERFR R Rkt todpweichlggdiglysese, it §s glep of interest
r t

o Pk BT sy AL I BRR S POISRELSR e

GLP-1cedrktson a@eﬁs 1o bestt@ihted iaPpeeall giabetcb €VikibbEMyat dd Ditberes

50'609-5%?32@5 li]@%g%%?neéiggre M @S,qgglgllaly-rglgfeg\p{aﬁelz lihéq cggg:g)%%%ff metabolic

dysreglﬁgg(%r{egrg@% 1?13% EhélN%tcgr'ﬁlﬁ’%ﬁi@ gﬁdsﬁgnﬁﬁg %mgfggg g%m J 1?cretm secretion

by intetdagogwithlaprrehrepepoonp ( Vilsiotlel, icha séifm@ntmzso‘m 6My613). GLP-1 and GIP

e S B ceceptore (A igbal( T ot
releaseli€8 Wdnnfi 1 RMAS ﬁﬁzﬁbg(ﬁk't@we@ffe% of 88t YL eHR RS 200 HPeta

can enhance incretin
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rel ease in a manner perhaps anal ogous to the effects
of these neurotransmtters on the beta 5 WO
wWQQO®8NH8RIP38 PCT/ US2007/ 088978 cell in regar dPe€DUS2007/088978
insulin secretion (Brubaker P, Ann NY AcadSci. 2006
cell 1n*]rUéa:ré-Q)7iQSL;lQl %@reﬁ@ﬁ‘@BmB@kém’nﬂnE N BUc@ Soi. 1908het; e$702Q086; and
Suppl enent 2):S78-S85). Sommtostatin, leptin
RelmaandF etfaieé)ldf&tetsyz()é@ Dgs; ¥ @@palpg@afﬂ)tsc%n%%ﬁ)l §P@aioﬁ@ﬂéxlﬁlﬁm and

free faitg%r@%tilapsg é{)pBe%iﬁ rﬁgﬁﬁlﬂ,gfﬁﬁnACr}&tm CTE gon (lg'% eertQPg é4nn %gélcad Sci.
2006 JRREO TR BUPLINE Teitharm), FSAGL S DRR)es. TW6ADEcEs S(bappbatednt 2):S78-

t here does not appear to be a way to selectively
S85). {Tiephats hewews, thpratdnmw appeap fobpt way i fdeqtivelydmpastithse
pathwaxsl}ai)quoer{l% gt%lctret*tlcn s%? Fuén I}Or{ élér%?éeﬁltlg z)gl?eefﬁe?ﬂelfe% g ﬁée%l for oral drugs

that stinfi@ @ ARt fecttiaR &t 88 treh@hddf diabstet i ns can al so
increase the rate of beta cell proliferation and

e : [
(0014F TR chi flsp ARARLE ek Bt fora 8ot BRAReral T PR TR
apoptoh%?rétﬂ:é.))f ¥3D Zel 08 hniaradl rodata (F ard [ adt, st aln Endbrmnc(l@r 2002a
Endocri nol 2003 (1 5149-5
Novs 1 ia Tl s ped Bmithis RRYRY oIS T ot fn Erdag el R0
Dec; lféﬁlli) Nughes ?Hgnet'rc%u@ttof MRS chadds shinSn&BaY |ugbc9(5 QM'I H@mber and
increased insulin secretory capacity, which
islet mass e this shesldrgdvide froficreaved irghbi eftqr@iomp@spﬁyewhlc@wamther

own to t.ect
desiref 5 PLAUE B RBRER= C parES ikt L g bP R bl g sl fom the
d ayv k&ffé@d@lo&!g é}@@ﬁfcﬁib& Yocireby Block db L., I
estru@We ReK 3% g 471&(81:1)@20(35:(1:“}'/1 l%i 1n§5£@toregg:|h§ﬁé})a J Bio
Chem. cﬁOOb dog$ B34 5A7 1R duyint ik adeliregudger o prpgression through the cell

cycle, I Aqwegu%?eﬁ%& (E)IYP (i:‘L d]'()th%r}%eﬁ% I?r?a[i iREG0L éA%'M%@ﬁ\ﬁty also

act|V| ave a sim|l fect
have a(sﬁ‘hilﬁfﬂffeeh(SFelrédIE&ﬁ.sereBNalet 3l., JErdootialdl 006 20061 88kY);481-92; and

88(3):481-92; and Kim JEndocri nol

Kim Warst qlssf(Ezzﬂoqwl 346 Mﬁewgg’gé%%n%maﬁ% %wssrﬁptmeo% the cyclin
D1 ger?e%;&dch p?s 95428, @ C%I%sbﬁ‘m%ﬁﬁ@ﬁ’@ﬁ@l%@@ CBMP-response element

p osp ory tion of MP-r esponse elenen? 20
bindinp}) mmsngptim@ctstsr(HpssaonMﬁam alr, swlk@dls&zioh 2086 Oet;2&P0):7747-59).
There i?eaerbeog é?r (H?lo({lu Z%OSH%%%C%G §$ églgl 7&%?‘ le na%sulrr%t‘gfle treatla;ent of
diabetésS! et mass in the treatnent of dlabetes [ 0015] Beta

cell cAWP levels may al so be raised by inhibiting the

degr
o0rs{5 BE 901 AR Blei By ARV TP R BB dacyon s i
seconcﬂﬂbst%eng’& bk@h&ﬁﬂlb@le@éﬂag@ t200@P QRirinéh B)anB 98 O S urr s e
re sever al fferent cAMP phosphodi ﬁgerases in the
Invemlﬁé?ralg& éfqo OQN@W )t hbae aFfa%?é‘“BL% ERbw Vo serve

phospl?o%hé% PIBKE th BetdlcHE 058 11?@%3)?@}%% hhREeh Bh B Elo8ehRMs a brake

|tors o CAMP p esterases have been shown
on glut@'se+d&pereiaﬁtelnsmﬁwecmtlsle c]nétbn@ns ofrt ANIP pbosphddiesterasasdiave been

i ncl udi ng PDEIC PDE3B, P
showndR G a6 GO AL R AL 37 PII3 Y. i Rt R
(Han Iﬂlet al. ‘]J%zig’ll C@?%9§gu§%0274% 2832744 4@3111@&?14%66’[5&5 J%lzé’hem
.1 Endocri nol 006 Jun:; 189(3):629-4
2002 @11(4I277(40) 37446-55; Walz HA, et al., J Endocrinol. 2006 Jun:; ;189(3): 629 41; Chot
YH, et al., J Clin Invest. 2006 Dec;116(12):3240-51; and Cantin LD, et al., Bioorg Med
Chem Lett. 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
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YH et al., J din Invest. 2006 Dec; 116(12):3240-51;

and Cantin LD, et al., Bioorg Med Chem Lett. 2007 My
wazmsgRio) : 2869-7')) but so far, no PDES haveP@EES2007/088978

found to have the cell type selectivity necessary to

active aWRkiiAiad sk Rtk ®ohfigdbSam M6H of thBieSfett8 GRINFtAR and other
area of 6 WD 2008/ 083238 PCT/ US2007/ 088978 active

agentsjthatssmulpae pdsnylieecyclasehe potential for anplification
of the effects of incretins and other agents that

[0016]st THete@bpearteby hattplEmetasBms[bYOLELh EAMPeela\waaﬁn th@ Heg cell
mul ti pl e mechani sms by which cAMP el evation in th

can enpgicg éusiope depgRdea HitHER Sy ions & 1arsisalid aranyi i dha unﬁacellular

effects Gl eg{ﬂ; Q%fm%&%%é ‘o? %’llé é’A a : eé rgfen{ }ﬂgt r&l%}égs%‘%h}olf%gﬁ( n5clse A,

PKA) [Hﬂhlaiyamhlma:sel (Jpwgmv 120R6 MASES; WO(Pn%&m(aﬂat akeyamsists,of a
JPhysiol . 2006 Jan 15,570(Pt 2):271-82). PKA

compl%ﬁéﬁwg’trggwwéy andotel @il e Wﬁlr&s@awﬂmg&fy AR ta (e catalytic
domaifseflaydsitfe Pﬂgfg‘b@éo Qh@gﬁ sflls ift ?%Fﬁdsﬁﬂgﬁeéﬁ ?ﬁ&h}f&fgﬁmon

onai ns re 'he cata ytlc
activity.nOneaftd dowostesam plaspdfohiy katasoactivagtis stiltigced@ifcieficy of

insulingpEER QORGP 06T D) 1 EkGEy ot ATPEEEFANE
binding chﬁém & EpacDh @Qﬁﬁﬁesn&%%%de" @ibhﬁr?éelf)act%? (GBD) (K‘é@l‘ﬁmef' et al., J

bi nding protein is Epac, a guani ne nucleotid
Biol Chete RARY O e det 1649 ABEH6-6 Kaibr@0Y Oce 1;zind Shibasaii §), et al., J Biol

chon T 8195295200 400000 P00, ikt

indepeddd,Ahcré@bn Gibhlin Wi tosite Bipat egivated AyRANEP ey eio, enhhlﬂce of
PKA- independent, increase in insulin exocytosis.

releaseginee BEIoE e LA Tyt Gep et dan S (115. sl GBS et of cAMP
{
on ms"g%‘(s%e%g“i %eéfeq'ﬁ@tgtf éﬁé%%\éteof %%I\/gpe%ﬁssoﬁg%%gﬂ S eg rlr(lett}lleo n

pancreaicebale pghdentimportalt guatfedthglapeose of Eyed B digbetes.ai si ng
CAMP in the pancreatic beta cell is an inportant goal

[0017)f °A§éﬂ?§fh§p1%}§é'11§t§ac@flu11—b/@@\/lbllex@lﬁ%@ﬁ@@eta E&%Zileaéaﬁmlﬁl secretion
that raise intracellular cAVMP levels in the beta cell

in a glicnes éepsaddnhsghiner (Yeuradt indrMatswi B Ah.uk G8psiddpendem!. Metab

(2003 ZRG e o0 0 R, G B0 St s BOYFE B She eiga of G-protein

couplecﬂ@@lh@ﬁfa‘ém dceptofsa i dhGstieAMLe the daYyrhd edeaglatddycifse to produce
rotein_ coupled cell surface receptors, which

more c Prulhg @Lffﬂereé@ﬁg,rngzhméﬁgheéqugetd&f(qxggaéldp,ds i e¥pseRie of such a
receptoﬁrg[' 18&2@ et -gh engbgtesl f@% Q678 \T’géf)h Threlif'§ ng%#%?%ra(l)ﬁrugs

i 's’"an exa such recep
that indgease intedcellulfdi latet eﬁcAMQQB)heéh?eatlﬂﬁﬂ 8f dﬁBa):s There is a
need for oral drugs that increase intracellular

l evel s of cAWHERSTIAIARRRD EQNVERPRORS: 25 BRI EF
SUMVARY OF THE | NVENTI ON [ 0018] Quite surprisi ngI y, we

nd that novel [ f anoth
100181 ¢ efstectiopri i oy S B oy Ehedtig o] tnoffeBip S ppwled
xecepto'i restaRnt |G rd rePRLES Ul ihChPEdRAes@T dalbeRs. [@IGPER?2 can also
intracelfular cAVP [ evels (see In Vitro Activity Table

raise m[raq:qiluB]r@lAd}@l? tevkel sEs@;rmee[/q)Actwl@ Table 1 in Biological Example 1). IC-
GPCR2 15 also referred to as RUP3 and GPR119. Such raised cAMP levels increase insulin

secretion in a glucose dependent manner (see Biological Examples 2, 3 and 5) and thus
provide a useful treatment for, inter alia, Type 1l diabetes. The novel agonists described in

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

7



10

15

20

25

GPCR2 is also referred to as RUP3 and GPR1 19. Such
rai sed cAMP | evels increase insulin 30 secretion in a
w@lkwsnser3glependent manner (see Bi ol ogi cal ExanpdEESDN7/@38978
and 5) and thus provide a useful treatnent for, inter
dlfferefﬂnaan%@éﬂﬁe d exdhARRL Sftditd A}ﬁ gogﬁ%lo ﬁgpmﬁae@gﬁ&\na&%ta on the
IS Invention are ora active (see Biol ogi cal
effect BX GiRl1&8 agorastslob plucpsedevas, mlgsuhnsegmdnl anerelght\iDdlabetlc ZDF

2008/ 0832 8 / US2007/ 088978 ture
rats (splighigi e 1+ @ g;&%ﬁof grcg,mp Ig;6 03%8 ELY&F&)(F ucose
lowerlﬂl?%‘?ﬂeg§§r ﬁ’l%t@R)ﬂ 9te%@ms?sfoff Qi r@geng:)%ﬂt%nagﬁmoﬁfc‘ﬁl Pthmple 4

ucose | evel's, insulin secretion and wei ght
showsdhabmue spLidie enpad:ssm(ls)é E&PR1g0r ¥éc Byveslsarfduis) that nuclelc acid probes

core S R SR R G i By i

are beta%ll@r SSERE nbNIROkEPR - anBlotep ﬁbﬁﬁ'exﬁ&iﬁq@@ gsﬁ:e 4ignr&OME 2). This
he tissue specific expression of W& have al so

surprlmgm@bunha@e memsiséhat thechayebagspesss dﬁ@@ﬁlbﬁ‘ésp érm:nuﬁrgnft mventlon will be

usefulﬁ%dglgp?v%éls%?%%gﬁg{)%gc Z%S éﬁq?tgfmg’lﬁg 48 be b(e::taI cseil%e)tsuc
diabetet £EdRds bMAGY CRRNAPallE & Stagsigxiatracuidlar sgmrﬂegers @svelnow been
and 2). This surpris occurrence neans that the
identifprslesingayeshi-ased ﬁ‘é%rﬁs%gloﬂqgl%aﬁgxéfﬂplﬁéﬁt i nvention will
be wuseful in diagnosing diseases effecting pancreatic
[0019) sITat prebem dhwetdiingploeides cehpsynds uedresested By dioahelrds.
Agoni sts of |G GPCR2 capabl e of raising intracellular
CAMP | evel s have now been gntified using a
cel |l -based screen ( rgM\ )@gl/Exanple 1). [0019]
The present inventi RAvi des cbnpounds repr esent ed
by Formula I: Q)" ﬁ%ZRQ)q (1) as well as
phar maceut i cal conposi4ri offs)¢ont ai ni t hose
conmpounds. 15 [0020] The present invention further
IP i des co ounds .r.epresent.ed b Fornula XO D
as well g R PP ORIy O LR SO e eut | Gal
ositions containing conpounds of Fornula_l
[0020]] O%Eqpreﬁrré onysnbun Hedenprevides Ao rapeesentag by Fepawadl:
such as Type 11 dlabetes and ot her diseases and
condi ti ons using one re of these conpounds or

conposi tions, 20.0_fuit-her det ai

bel ow. The inyentior pr OvVi de ods of rai sing
intracel lul aryl evel's of cycllc Al MP) by using one
or more of Rthe>ce pounds descrlbed hénerm Furt her,

the conpounds nay ’he used to stinulate in I|n
production and stinul ate secretion of |nsu?|

as well as pharmaceutical compositions containing compounds of Formula II.

[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
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
mammal, in particular a human. Additionally, the compounds described herein are useful in

lowering blood glucose when administered to a subject in need of treatment to lower blood
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gl ucagon-1li ke peptide 1 (GP 1), and gl ucose dependent
i nsul i notropic polypeptide (AP) ina mamual, in
w@aoosigBsar a human. Additionally, the conmpounpGI/US2007/088978
descri bed herein are useful in 25 | owering bl ood
glucod UGREBm ;ﬁ’G@ﬁHSQﬂL R hredcRE Bl chitntrs bbd @sdfull if 16ve&shgHlood
treat men | oner bl ood 8 WD 2008/083238
triglyqait USeibaT hed8B8YA8ch gralmeste. The compounds of the
present invention are also useful in |owering blood

[0022} riigh Yo ged dg)ehﬁ“ﬂ% rFedeft MeOHiBfproHeds rhétBadsE@Miliagnp902 number
n a related aspect, the present invention provides

of dlswem@svoodm@n%@mgiah@eécmn%ﬁs ofForgude hereRoramip 11
condi tions using |abel ed conpounds of Fornula | or
Formul a | | .BRIEIRDES (FISARONT OBNT HE DR VWIRMNGENGS [ 0023]
Figure 1 illustrates rat islet chip hybridization

[00231' ?;. y &qﬁgﬁ&§ 15[@901{1? y%ﬂ%lon?%ltgﬁém%stﬁfm%\ge islet

atlve er tissues
enrichmeht cbﬂiCZGHCWZtmRNaqwlaMab entdtharmzeumdss Gbrﬁpsmxié\hﬂmmdrzéd with
ed.rat.isl et as the r

. t foi
cquivaifg Sugunts SBFBNA rerdpentmor Kl uaal i §o Wil gy, et tissues:
brain, HhY&humS k@b ededbat TURRES, mmﬁéle@ﬁmmde ,9h&8M anfiNGlelR The

"Averagé Difference" score reflects the relative
“Averagrundtenaee’dfcorhirsfle Qs drarRtinRpNndanasad the 6F-GPR&2 mRNA in each

of the DAL TR 01y Ee L R OUBR ot BaRCSr AR RNA

“Presdn8 i@ tfosTHlve Sslandmpi saa t Abidat Eiachctodf thbethet h@ﬁles
tissues. [0024] Figure 2 illustrates nouse islet Chlp

[
o024 BN SR S SIS, MR S s
enrichfdlehpsf [eGRCRY iR NAzedtive todothd taguesy ahgstw aerhwhn‘ichz@lfwnh
. CRNA from ncreatic beta cell |ine
cquivaligy amgRn 8 BN AT OTORSBTFRHE celld ilppabb B el sstsad olated

mousetlkl%ﬁzu%swelﬁgé RO uE Blshes: ba[d%dge (tiaﬁ A rhin, Kéa@@" Tdﬁvne% MRS, lung,
pituitary, skeletal nusclé small intestine,

pltultat)h)%mlstal Iny e, lvalal s stingdihgmalk, hyphtﬂnalamsmddenabahwp@md

pancreila;g:T]};%i‘%nal :2; et efr;]t%ft}éeer%t?ﬁg? hli)elwrélel (;aetoI \{lée ﬁbl’{kﬁg%ﬁ A n
each oA{Hel[Blds! ThEXNTRHERx &RatVIsh anagﬁkp@ﬁag@édned tHT€-GPCR2 mRNA
| C-GPCR2 nRNA 20 "Present"” in betaHC9, and three of

“Presenilip bewH&19, arthibreesof fawdsiaf #awéftSr iDee Adheying Genetjigiagalysis
| h of
packa%’eﬁ%“@?ﬁwﬁ@t¢§§522ﬁ<*§o§@%§ﬁ T gfREer iy %e%ﬁzngzs

n_fed plasm g cose I vels of fenale ZDF ra

[0025]IhI gigufrg shpws t thew pneep iy Q&maﬁlu@s% evgleﬁﬁf %%ﬁlg rats on a
high f&%@é{fg# KOVEs addn@p2fa @ﬁoﬂ?ﬂg/ﬁ% aﬁd’"l:@m 43 'v§| h fa#dﬁéﬁ@ﬂﬂ@ vehicle.

D vs. chow contr ol Bonf err on
# p=<0. ﬁﬁ)ﬁtF X &s thow hent®D, tab@)may M@VM@H}pBDIﬁf@rrnmdooastest The

descrlbed in io 9 i.cal. I . 026] Figure 4
experi SRR RO EHE SR B BB B8 & 1 ever's. of
[()026]‘c eF‘%u@e ZQEO\K/@Ih% Cﬁﬁhg@s ife@tpldsata ifdulih level b FEmBle Zﬁﬂoﬂﬂtssén a
at” 30ng/ kg vs. high fat diet (HFD) vehicle, #

high f&t@l@5 Pa@oHi agonizt et 3@0grlse kg high falier (FEHD)cvebicls #p> =0.05
agomsp2 a?ld_d'l:an/l\(/ge\bsl (f—h:ef) Veshlcgj,oélv) S%h(ﬂSCIILIFD vexlc?e VWhow vehicle, by 2 way

ANOVA with Bonferroni post test. The experiment was performed as described in

Biological Example 5.
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ANOVA with Bonferroni post test. The experinent was
perfornmed as described in 30 Biological Exanple 5. 9
wOD080812s983238 PCT/ US2007/ 088978 [0027] Fi gur€r/BS2007/088978
shows the effect of 28 days of treatnent w th agoni st
fast | ' ' | s 45
10027F  Hp A5 0 s PAAG IR o 015 7 8 FRlcREVh Jg0n U g plasme
glucoééSandhhs@lﬂln 1éals 1dlf@halé IﬁFEE) raVSﬁhi logle fat?hhql)s <Op 86.0BfDatment vs. high
vehi c vs. Chow vehic by one

A W th .
fat dlqwlﬁﬁla@ V@mﬁ@sﬁ p £89p HEy éelesés &5 (PR V@l?é%l PHRANO VA with

oSSR PRI B g s

De T '

convent | MBI LEPBRESERIBTISKOH AR VIR 2021
acid; nBuLi: n-butyllithium Cs2CC3: cesium carbonate;

AbbrGHRIGHR: andi Réfirdtionet hane; CH3Myl: nethyl nagnesi um
i odi de; CuCl2: copper chloride; DAST: (diethyl am no)

[oostu U %beQvﬁaﬁbﬁsl 140d helein JPEAR cflii@laNyin] 32 otheBAEO@XHed! AcOH:
di i sobut yl al um num hydri de; Dl PEA:

acetlc@pudsolbublpw @ttlvﬂyllﬂawinn@SzClﬁP\xBGGSldﬁnrﬁ@twwesGHﬁ@xi dichlogprgthane;
CH31V{% % %%g%%%g? %C Cu hycogg;/eg(r:cg ogltr(]l% "&%‘rl“l Eglg{hl_lg%ﬂno)sulfur

trifluotydk ﬂDEAU’Qﬁ@chylfh)tdﬁlegﬁﬂxﬁaéOBIBieL Hlﬁ’idEut}fhalglhmum hydrlde DIPEA:
per f or mance I|cg|d chrorratograp pot as

dusopcqpazmt@éamm\,@&l G:j dimeting Rexar & :ma. tgie @&%na@e HOA ety
acetat%m%N:HygtogeH ni!—lﬁp ﬂ}%ﬁo{%‘qﬁ&gﬁi’e Ht@l_%}é(irb%é?f éﬁ/l@é@égm@' q/%ter,

onitr net hyl
H,0,:nkjdnageal perd‘s@ﬁ@ﬂiFh@idﬂ gls puﬁ)rﬁmhé@hmld MyrGa@to gnardpy e KiCINN

G N

hydrl&CLﬂaHJ\I%thlurth&mgﬁfa W@Meto%ﬁﬁléim&amWKﬂldeNm

sodi um bi car bonat e; 2: sodium nitrite; NaOH
methagold MghChy dmmﬁéd@n SM@SZ@QCOSO diagnesiims girbanase; Me@lsmaesy!
chlorli : uI f 81[1‘1 1&/@90&%'52 1te 1%%2388%‘[% I((%lgl'I ?)'erowvﬁﬁ%émc acid; Nj:

nitrogB N £€0; ”&Qﬂ@h icBrbo8&e; rtﬂﬂ@@% Pet/dim rb&iaftfwlhﬂan N Og:asdaidinn
PPh3: tri phenyl phosphine; i PrOH: i SOE‘@?% al cohol ;
nitriteS9EQH: spABNAree MNageeOsTispdiumhisy arsodmnsulfate;

NBS: tl{ﬂ Ib 953(1@ 1n1n$1ﬁ% %ﬁt@g ¢ ‘1u1{1 Qg%%]de R§‘§c.oglja “no‘Mu?r?acetate

Iovmngterrrs us e specification
NMRandcledramametch&sdmmee tPIdEC nmpd hidhgs oxy lca/rbmn ;PPhewtrigh@®8 @hosphine;

N LTI N T I T T R

chrom%fb%rap'h? sone enbodi nents, from1 to 6 carbon atons.
,alkyl" refers to aI kyI groups havi ng fromu to

b t d
o, SR e B B B L PR s
have th&H3andingLEits bdl&H3CH2-) , n- propyl

[0030] “Alkyl” refers to monovalent saturated aliphatic hydrocarbyl groups having from 1
to 10 carbon atoms and, in some embodiments, from 1 to 6 carbon atoms. “C,.,alkyl” refers
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 (CH;-), ethyl (CH3;CH,-), n-propyl
(CH;CH,CHo-), isopropyl ((CH3),CH-), n-butyl (CH;CH,CH,CH,-), isobutyl
((CH3)>CHCHas-), sec-butyl ((CH3)(CH3;CH2)CH-), -butyl ((CH3)3C-), n-pentyl
(CH;CH,>CH->CH-CH>-), and neopentyl ((CH3);CCHa-).
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30 (CH3CH2CH2-), isopropyl ((CH3)2CH ), n-butyl
(CH3CH2CH2CH2- ), i sobutyl ((CH3)2CHCH2-), sec-butyl
W@ ¢@BIB3eH, , CH2) CH- ), 1-butyl ((CH3)3C ), n-pePCHUS2007/088978
(CH3CH2CH2CH2CH2- ), and neopentyl ((CH3)3CCH2-). 10 WO
[0031]20@§{1t%§§.3&8algm 448200 Eﬁ QBSPL4Bup ﬁl@@ﬁé—fromsy Rs8 hddli©ebme
kyl" refers to an al kyl group having from | to 5
embodm)@nts; htosbere! toehbhdiienis s¢ e¢ted tom the gloup gomsisting of alkenyl,

s YRR SBELFSIE RIS YR OT %L gevomive

acyloxd, kil subdtikeedyamisidl th?ﬁlhbéhtrlﬁﬁlymamwhmaﬁﬁbmyla&Mﬂn@{‘HrB&)ylammo,
acyloxy, am no, substituted am no, am nocarbon

amlnommqwba@anmnynocadmnmmw oRgIEienHe amfrosulfonyloxy,
ammo%um? L mlg na; t%&n)é' %Sﬂh nl?bs ur{%(p %gﬁ‘%%‘?&?mgﬁr%gtwt?do . ar%lthio,

ain osu ony

substit@teddirylthio, alrzyio, cabdsi ldabuoagll aker (carabxjdctxber)aﬁmbﬁ(ctatrwx@/d
aryl oxy, arylthio,  substituted arylthio, azido,

ester) QX3 R CYC@&P@&)@?PS%@F@ chlqaélaflbﬁs@lﬂall%wls bt e

cycloa %)gg ?alfyzlghc )SQF% gi ;E;moal At t hl’noyﬁ{’& t]'uL;c/itgggry,dmo

halo, lsddedxgahdrbt srimano, aﬂlhﬁdyarhuioehiydrgmh@ ahlks]ﬂtutbd bydrmamlhétammryl
subst

subst1t5tegzsglgﬁté$ﬁtrﬁg %gllf gl @géubsgw@he{qg?%afo g;,&}eéezrg P ﬁl)(l)asrplbgtltuted
hetero%ﬁﬁlooﬁét&locycl&uQﬁ)tsilﬁﬁgd%té?%}@ﬁ@ HedrocyORASHO §\fb§é ifxed

substi tut ed heteroaryl oxy, heteroaryl'thi o, substituted
heterobyed doxa hytetdryolylthiet srb@uga@dm hetergaygb thiaynexd, spirocycloalkyl, SOsH,

suosi YRS BEY L ) YL o DAL b gy g s
alkyltH& v @& GhiMt IstiblitPuenty drE @s dameﬂ pexeal. oal kyl , SCBH,

substituted sul fonyl, sulfonyl oxy, thloacyl
thl te, Lk I S
o032, YRR B SV o R SIS Al v

haviné‘lﬁ%rﬁllr’to 10@aD2h atobdandi thesoaie embodahdnyd, et 1 ted edrbot etoms.

“(Coo TG Tt aioL R 0P EHPYBH T G i, cHln Q. The lkylidenc

and all@Tg%Cgl gﬁﬁtﬁ@luﬁ({ Hahdhe @nd s&ﬁgm%alﬂt%carbyl groups. For example
C ., ,,)alkylene” refers to al kyl ene groups ﬁaV|ng
“(C, 6)hH<tyPnna” tson&anca)rlbdndamﬁwlewmh}dBﬂ@ biocgelese, 2amdthabioplykene,
rou i ncl ude branched and strai ght chain hydrocar byl
Pﬂ“ﬂngﬁggmeﬁg- exanpl e 20 "(Cl_ 6)a|ky|ene is neant to
i ncl ude nethglene et hyl ene, propy

[0033]2- ‘h%thww@m} >éwléne qsé‘ﬁwkgﬁrléﬁ@ a”arlanﬁt Héfers tR@n a[lod)lésl}e group
havin fS ‘H Slttbguatng %x% eh%%ﬁﬁnen?sr 1 tgglk&?tl 't5 Etsl?&tﬂleﬁys s%fg:gted from the
&eter yI| 8

£ an " roup ~having

group bcbhsii;ﬂﬂg OEmﬂlOﬂl Hﬁlﬁﬂhmtecﬂ.alk@x)a aoyl deytamido,Aehlok iy tan@inbd Ssubstituted
selected fromthe group consisting of al kox

amino EPFA RATYY AaRARIpearkeyyl, amywgrarh mlaewwﬁn%ﬁ%%ylammo
ammoc;alrﬂnlpoé‘é/llc?“ o%lglr%) }?/cnyp%mlﬁ%ggggxg}ggﬁog%frm!]mnoosulfonylammo amidino, aryl,
substitaret motl hirgloay bmb;titatmi Raogyloxya myﬂthmastﬁxsnyﬂt@b@ylthlo a21do_ carboxyl,

nosul f on i ni.nosul f onyl oxy, an1nosu| onyl an no,
carborg hiriGartRR A <5t BT R SRGT Ry Sl e gl
cycl oaﬁJyy|c9a<1>sa1k9roxyt§ab§mut%a *a§&1b511a§1%séy,%@mbglmy%lo%wfﬁuted

boxyl,” carboxyl carboxyl ester)am no,
cydoa&gahbogwhnésmsnbﬁxw3dgyam@n0dyb1b&hhy%lnéubsmmumned
alkoxyamino, hydrazino, substituted hydrazino, heteroaryl, substituted heteroaryl,

heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted heteroarylthto,

heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted heterocyclyloxy,

11



10

15

20

25

30

cycl oal kyl, cycl oal kyl oxy, substituted cycl oal kyl oxy,

cycl oal kyl t hi o, substituted 30 cycl oal kyl t hi o,
WQ@o@soshi2ee, substituted guani di no, hal o, hydr oRgT/US2007/088978

hydr oxyam no, al koxyani no, hydrazino, substituted

heterddy €l Rzib Neub st tcamertodycl yiHRS hitloUb 241 tlﬁl@ﬁ@ rsﬁl%é&lcl'oalky 1, SOzH,

heteroar on¥ substituted heteroarylo
Substlhlé(tde%farlyll, sHiamylogybbidacyit é)@locb/emm dkmpylatuyiltb],o and substituted

terocyc bstitute clic,
amthgte@%@yca“ﬁ%b“%u%ﬁ%gFﬁf ?@ f% ocyclyl oxy, 11 WO
2008/083%38 PCT/ US2007/ 088978 het erocycl yl thi o,
[0034 y p&ikenyk agfereto arlgegiconiratshed hhdrpmbylcgt@pp hatvirgnfeom 2 to 10
L.0al u d sulfaon
CMbm§&Fﬁ8%M ox%?ﬁ%%mb&ﬁéfmspﬁFg% ang @Ml?ﬁmﬁpr¥§?ﬁ§WPﬂ?8mnwa“d

havm@ﬁtdee&u bsitd: binied undhtkipakibhicec= @\h)e I l&x&ﬂpl@ @JAQﬁlkénlnyé'fe?s to
as deflned herein, [0034] "Al kenyl" refers to a

alkeny s hayinHSRChEY Fr7BRTOR BN gsrra@mlt Ffal\vlplﬁée farsiampleoethenyl,
m@pmé@,%3%§&g%ﬂ E@F@e%ﬂg in sone enbodinents from2 to 6

on ato 0 to 4 carbon atons and haV|ng at

[0035]ex a sgtut?dtcﬁkgn;yé?/r:gg%@ a:l]]gq%té(rér%%llgso aaqgrpigecﬁé;;)lgtp gbﬁggstuuents and,
in somBRVBAEirh N1 Yo D QustB@ROBel &L QR oA | uf)r%@ﬁktlstltng of alkoxy,

i ncl ude for exanple, ethenyl, propeRy
substltmteg.abwamcghylpylalan@ adydoAyi, lﬁ&yl [c0eBB]ted SMblsh]ﬂ(ynﬂleﬂlbstltuted

o S RLEL T, B RO UR B el b obtamie,
amino®ifeaiboh amiso, aeelREetHed lt)k?'Rrﬁlﬂ@su%ﬂylparﬁﬂlﬂﬁlﬁ)tnklﬂﬁy‘)f
substituted ?kox acyl, acyl ai ni no,

| kox
ammosg%@@gbéyun%lammo samdswbmwa aalkgrly oxal fapaiytuted aryloxy, arylthio,
k t ed
suosi ST koo A AL R P ARG g

cyano, am:lnaikh]l smiﬂnbmdftydyaldalkryd), cyammgroaybsmraythtaoey ,cycloalkyloxy,
osul n1no ul fonyl oxy, ~—am nosul f onyl am n
hléfhoxy,

CYCIOa 0 nﬁ‘bs%tr”gﬂd cyelaplyTieigy @Jc?mélr’% substyyter guanidipss thloy
heterozf%g/]y L%Mtuté‘(‘f H/e,ltérbér?l hgércﬁp)f]é}w G Qutétf Mét&xjgbxggcg(%aﬁ%l%)ﬁyithlo

car OX ester car oxy ester am no
substiteted éct)émwlthlcc yatemcyclye bastikiéd haerbsydlicilieteto oyt aal, kybstituted

| kyl o bst | , .
netero N GH 31 PRy PGB U e By BoosO ghanrivsd
sulfonyg wmasfbhylukya dhigti@n] teion calkm & and¥HsQ¥Yed alRAIES, WHeYdin said

substituted heteroar heteroaryloxy, subst’i t ut ed
substityratserre defjiegap herean @dgvmthy fhepirgyiso Sabastyi ydraxd or thiol substitution

is not aﬁ%}%ﬁ%iﬁl}(%iéé?ylgﬂc NELEE QGye! 1 ¢, substituted

erocyc eterocyc onxy, substituted 20
%ggoc ¢l yl oxy, heterocyclylthlo substituted
[0036] 1 ALk gy cTeYTs Hi lingsr frogovabgd hydeagpdon ragiesdor & biandlieg |

monova?l@xlltflﬁfﬁ)/dcg n r%tﬂ&zf?%ﬁﬂthrm%&t%a’st ﬁ{ektylbfemoﬁgsim term, lkgn%l” is

substitute ereln sal uents
also meadef llonedu@fsthhm}ardmocar@ widups hiréngoowiriple idndtandmyte double bond.

hydr or . thi substi.tuytion not a tached to an
For exalfily JFEGr gy léﬂle&flb%m%ia%@s iwnﬁdwmy apdihsrliet o a
Ilnear nnnovalent hydr ocar bon radi cal or a branched 25

[0037] mofobsitetnd alfyolyld cefcrbmalﬂ(adYI@Wpsdnm/mgrﬁmgl at3 lstdas'tuems @nd,
enn so _nmeant

S AN R T NENCECK, . SN
substlt@&ﬁﬂk@(}d a@NeacdRURh& aBPBLy, amino, substituted amino, aminocarbonyl,

aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy,

aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl,
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For exanple, (C2-C6)al kynyl is neant to include

et hynyl, propynyl, and the like. [0037] "Substituted
w@bdopngd23s refers to al kynyl groups havi ng fronPdT/Us2087/088978

substituents and, in sone enbodinents, froml to 2

aryloy@yQﬂisiitut@rﬁrﬁloxﬁeirﬂﬂh@d;uf)ftﬁﬁlfb@ B@ltﬂf&d@b@@ﬂ%@ﬁdx@@e@ér (carboxyl
stituted al koxy, acyl, acylam no,

al koxy, 30 su
ester)miylpoéyrbom asET)OEVFYanQ, @V@lealkm pepstimnadd steatkybryrloalkyloxy,
substlﬁ’lrgcpcg; E)aH(g/%xg/b%cl %}r@#gl Og?nt;s?gg%&r ono&%af)l(t)}}}o, cycloalkenyl,

subst1ﬂ1l‘t’ﬂd’tgfﬁld)|afk@ﬂy1|, cyoamllmmwxfyomhmmed catibaiRemt 00y @valRénylthio,
am di no, ,, Substituted ary 12 WD 2008/ 083238

SUbStlw@WQHS@@@CPPﬂQB@’@amQF% Mtlt%q&ib%l@mtdupe fa af}Wdé@(’Sb’ heteroaryl,
substlffi'ﬁéﬁl ﬁetﬂér?argfs gpt%}o:a}ﬁg)gﬂ s thﬁ Ret rSQIIIyB)QQyIIlneter‘BQJﬁ?%y Eubshtuted

am no, est
heteroat;y&hm hetyﬂicgdl&ylhhstlﬂltmsltdtérué}&ﬁc d'}eodrox&ylck}yéxy, substltuted
cycl oal kyl oxy, ubstituted c cIo kyl oxy

heteroeygﬂeéyaﬁvr LY B Sttt kP e li@ﬂ PHifch SOsH, substituted

IfonGY ShI% J&%ﬁy hioacHL b1 Ll Reho U QB GRY hikyithio, wh id
“‘Ongyc+6§1 enyl 3%?? su Stl?utgd cycl oalkenylyokly(/)jW erein sai
substituyuts oed dedinyd hérem, anB vatibthe iptavisedhatyaol baddosnpt thheleubstitution is

ubstituted guanidi no, hal o, hydroxy,

I“naugélgﬁ%ﬁ ?ﬂﬁe@ﬁﬁ PRAYBY heteroaryl, heteroaryioxy,

substltuted het er oaryl oxy, heteroarylthio, substituted
[0038]hetéﬂ®av rederE & thh@r@mo@r@lkylcwhewb@im istdsfined herein. Alkoxy
LACYS | he c t.
1ncludﬁ zog rv&ga yglei(/ rgg)(le ﬁl%tﬁl?%%’ oc%/’og?yr%/ PBQ%HQ;' sléu ;{%pogat Butoxy, t-butoxy,
Secbuhﬁ®¢MQDM©hMbiﬁlo nitro, SCBH, substituted sulfonyl,
sul fonyl oxy, thioacyl, thiol, alkylthio, and

(003918 UBS{Hs Pﬂft EA Y'réf@fs% tﬂvﬁgﬁé rb%&fbgm&@d%ﬂﬁr‘?)t\!vlté%}%‘ﬂtsﬁbsumted

are ein and he "provi so t
alkyl ihyddadgd dererhi ol substitution |s not attached to an
acetylenic carbon atom [0038] "Al koxy" refers to the

[0040]97 G}su@yl” Qefalska/lhe\lg?&lﬁlm@b?ﬁyﬁlkylscﬁﬂf Isﬂﬁglttﬂ@a qikg1-chkOoxy

et hox

I NC exa ) E
alkensh EPbpO RGO SOt SHistiphg Aymy1-C(O)

15 hst t
eveloafSEE by B0 SRR BEION Bod PROELi Bl iy -
substlt\dl'ézﬂﬂl@HﬂzﬁlUtIS(U)t lhf&ebar%u(m%«}g Jissbaisuteehétaedryhere)n.

erers 0] e

d " r oups F+CXC%-, .
hetero%}{cﬂ@w ( @)md S%Bglfthf@feégcygllk&(ot( werein g jklembptl.@(@)allgyl,
alkenyg %E@%&t{tﬁt?%%l%ﬁ:@l kﬁ%ﬁgﬂ%&%&ﬂl{e@%gﬁﬂ ésygg)og%lslf}il ,ust%lg%ﬁhfeﬁ léglagalkyl,
aryl, subgttuoal deyl, s@(sé))utcd leyrdyd zi ey, @):teroasydisbistttuiteédhe&rqalrylﬂ@éﬁ)rﬂcyclic
0. substi t ut dhdr 0 het
and suGgisEES Poip et Sy IRPET. Al St SR e A8 o
Ck{c@ybstltuted het erocyclic-C(O -, wherein aIkyI
substltuted al kyl, al kenyl, substi t ut ed alkenyl

oo 2, X0 R S B A 00, R
-NRzomgﬁﬁnm@ed dngjl en\q&f’oz{) )cw&gkw mw@ct@%@asqarwd ¢ycloalkyl,

het er ocycl ic, a stituted egeroc yclic ar g, as

NG e iRy Omd s atctllene -NRE CLEbK Y1V, -BiRalH Oagibstituted
alkynygtlﬁﬁé @(O)aly , -NRZOC(O)substltuted aryl, —NRzOC(O)heteloaryl,
“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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[0041] "Acylam no" refers to the groups -NR 20 C(O H,

-NR 2' C(Oal kyl, -NR 20C(O substituted al kyl, -NR
WQOsMXyx| oal kyl, -NR 20C(O) substituted cycl ortkRYE2007/088978

-NR20C( O al kenyl , -NR20C(O) substituted al kenyl,

substitd}w&}g @E@}&E.Vﬂ)’slubst‘fthl%d 20felt dar fubsttot yi R Gind @hﬂ!’s&’lﬂ){éd heterocyclic
-NR20C(O aryl, -NR 20C( O)substl tuted aryl, -NR

are as 2000@) feetier oaryl , 30 - NR2C( O) subst i t ut ed het er oar yl,
-NR20C( O het er ocycl ic, and -NR20C (O substituted
[0042PetaLoY gt fe@erﬂktﬁﬂm@lgfb@g@{ ceojaydﬁmg}ea(@o aédbk!ﬂltu&ﬂdllkyl C(0)O-,
wherei n al kyl, substituted al ky

alken o DOt ubstitaled abgnyl-GIRPnyal kywbgé@?@uﬁ‘é&tlmt%ﬂwnyl -C(0)O-,

oo AR PSP S LR 0. At e oo

heterod 81 €T(030Y, Isubsitined héteroad IGEO%Q aetgtocybled- é(@)ﬁ)/-phnd:submtuted
substltuted het er oc ¥C|IC as defined here

heteroij]_@qu Qcy‘{h@;(eyn alky élgtsstlfuéed( zﬁgylg@lggrﬁg qu@(tgj)eé}alkenyl alkynyl,
substl%:t%zﬂll;gﬁ‘yg( 85:18;11%9 Ss%ﬁ{t%?cg%w;a}/l{ye,ny@ %('bélt&l}ted aryl, heteroaryl,

substlaﬁéMWéreQQDh@erocydhs tnd sitbetituaddkhersybeyCliOx®-as debned herein.
aryl-C(O O, substituted aryl-C(O O,

[0043Ey©A9ﬁhéwﬂefe% Dtk grovpRH, L uted cycl oal kyl - (O O,
eteroary , subst it ut ed heteroaryl -C(O O,

0 d subs
o044} o Sp3E @%So}%fsm&eér%upaﬂﬁ“ﬁﬁ SR eLE Ry
1ndep<§HdKl@t[Wi e,lec&ldltﬁdlh LY ?Qu;ﬁbdﬁ@ﬁﬁhg oh¥t6ydn, alk§M bﬁishtuﬂédi‘zﬂkyl

al kynyl , cl oal k substituted cycl oal kyl , g}ﬁ
alkeny @tittv@ﬂ@ ea}’lyﬁlk}%ét Bibgtatpied, alkyslub@mlx%lb&tﬁuﬁéta darlpalkyl,

s L CISOURLL o PO SRS MBI DRI BB

heteroeN‘l'E S[(anﬁlvﬁﬁl Sﬂ.&bﬁlbi;tttgﬁeédlkam R03-alkeh dr SOresubdtauigd alkenyl,
R22 ere R21 a re in en ent | | ected

-SOp- «fmc a5y é\ﬁlﬁ“&lﬁ?fis?ﬁf‘?al%%ogoﬁ % gwwﬁeg any,

-S0,- ﬁéﬂ@%&ﬂyt u§8ds@skidted he@érgﬁrgyl SO;HQ%&:?&?]‘Egncﬁlﬁ@[h‘ﬁbsmuted

al kynyl’, substit ut ed al kynyl , " aryl,  substituted aryl,
heterocy(dylcmnki Wyde;em &ibsudiR ua@d)p@ycalbfabkryﬂ togedtee mothrtlyd mtrogen bound

bst d he roar t substi
teret Y BreieRFecs EbEas b iyied PeBb Ol efp R AR o HF R ha R e
both nogﬁ))?d'r@ééﬁeﬁhd wher&(ﬂ?a'll{i}ll m&bstttuﬁeedlk@l kB, subst1tuted alkenyl, alkynyl,
- S02- cycf oal ky - S02- subst i t ut ed cyl coa

substlms@.zaﬂswl cyclseiizyls mtltmqﬂt%loaw I, aryl, %@20‘74@61@?36611?‘??”%}’1

I
SubstltUE%‘iﬁef’e*%ﬁ%l B8 RS PR LB BEXE it when
Mis ﬂ;«ﬁo@@i ardree? [syally0j the duktsﬁ@ﬁédlz&ﬁm\b/lgtdhphh gorhttimegeferied tinberein
hereto to fgnn a,heterocyclyl or substituted

as alkﬂ@png cyeeyR ghd o, 215 Ao ARt A B aToRD 35 seretizess
referrckﬂlotfzrllleféﬂ{ ?snﬁg& Gfiho. Wemﬁﬁhgig h?éhos&%‘t%%e‘dtaﬁ{ﬁ@ it is meant

kenyf, substitute
that elshﬂzbﬁf |d.'rlRt2%d haytitqgmy but roy bbthalWiydn reﬁambsg tOta,Kﬂl&‘-dJStltu'[ed amino, it is

cl o stituted aryl, heteroaryl,
meant§ et ‘JlﬁtyRed“ P?S’j'fyglmgeﬂet erocyclic, and substituted
het erocyclic are as defined herein. When R21 is
[0045hy dHydronyzmido R&Zers $o tieleydup INFEOBubst i t ut ed ami no group
Is sonetines referred to herein as al kyl am no. Wen

[0046R2 1A?myﬁz%oar&e@hd<me eré e NHUD ST Wheekiralk s @E@iHd HeSein.
sonetl nes

[0047] “Aminocarbonyl” refers to the group -C(O)NR*R* where R* and R* are

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
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25 referred to herein as dial kyl am no. Wen referring

to a nonosubstituted amno, it is meant that either
WOR2M8/0832822 i s hydrogen but not both. Wen refPCT/USP01/G88978

a disubstituted anmino, it is neant that neither R21

alkenylOsubiiAdted afkehyld kil Qgﬁ‘ﬁ sdb@t@tﬁ&h alkhel, any, abfuted a8 f@cto@lkyl
the group -NHOH [0046] "Al koxyam no" refers to the

Substl&glfe@wycb apu@marmh%méﬁlwted|hzwoqlxl brteioprdichabsiifyted 30
hetero[:%? gm%gﬂ(\ﬂzg bsgg%gléte é{%@ fﬁ]ﬁP%Qﬁbsqgggg r&_lllallno fmd acylamino,

and whek 8t ad B¥ ara dﬂn@ngmj@mea@@gdtm i thé nmgémmd taéﬂewl to form
substituted al k 14 WO 2008/ 083238 PCT/ US2007/ 088978

a hetergeyaipyar suksibyed %’@J@r@ay%%wm angReisi alkdupbstiuiadedkyl, alkenyl,
\ C
sS4y, Sk, SR Y g LR M gt .
substitoeteryalierérpartyb tsebavityted heterostyhdetdratyetc adedubsidayed Heterocyclic
E%ﬂ§3§¥’ al koxy, substituted al koxy, am no,
are as {fi%%d ani no, and acyl anino, and where R23 and
R24 are optionally joined together Mﬁth t he nltrogen
[0048]boiiihirttctisipetroorty” federsrtcbthe ghmlpeC(J%)W R ehesubE nnd |R124ede

1ndepeg§?{§ ryos% Ft{glgﬁgﬂgn %%E%%Lg{]q%p%er X ({%én aa\?)ay%:sttlt% alkyl
alkeny$, @b%ﬂtﬁt@d Qlﬁelii}l kémyﬂyl sspalteal 'éN’(IynylSM%}{S G setREd aryl, cycloalkyl,
cycl oal k substit ut ed aryl . 'heteroary y

substitgiaseeloa Kbl hﬁéltOérry(b,eﬁuwtltUQQébétp@@;odJ hetcragylis ipdtohbsiiteted

hetero %@ %18(? ﬁ';ﬁ%ﬂgg{rzé grlﬁ]as ?%‘[1 oqlg?\éﬂ)%lﬁle% to getﬁer%la tg)e ﬁﬁ%kound

theretonb €61en RAStemiaglclR2a s&bﬂltutﬂ:@ hete@epamgemﬂ ¥iné efhecdiredk{lr om
drogen, al kyl, substituted

_th roup consisting of h
substltgqegﬁﬂyl aﬁqegg]mﬂ Stlgﬁ%%%lquy @&ygylr(é\lﬁ;;ptut%d qgg,yfwl cycloalkyl,
bstitSteB S dIbHk fdad, Ky Hute @b lh,é 1! Stk &edmé i
SUSlcyc %aﬁ yﬁ m§substﬁ%ﬁte c§cﬁ§§$ Iﬁ)gﬁeterégﬁﬁylhaemmwﬂw
and subyiitgtd heitmdydistase aadefined heeax ocycl i ¢, and substituted
heterocyclic and where R23 and R24 are optionally

[0049]] mmdmm%ﬁmﬁmwr idtedsh 1l dr6 GOSNR POUNNR IR R@le: R is
forma heterocyclic or substituted heterocyclic group,

hydroggnar @Jiké]r @R alak@/R al%méle}mtimtm stecpdiam thel gt@mﬂtonswtmg of

hydrog%H lt#\%?t%u@dégg,iatl 13¥123’sc utéif@l% ny‘i atﬂgy%yﬁ su S§1t¥l,llt?d ?lg&nyl,

aryl, s@ﬁ&ﬂuted%ﬁl@é)@ﬁ)’a}ﬂ{yl ﬁlUkI&tlﬂeﬂ uyﬁdall’dﬁt det%ﬁl)&'l,,subﬂitﬁé@ﬁyt@fdaﬁyl,
d substituted heterocyclic are,as defined herein.

heteroqyeb%@pd sybpiiHbethfteanyAliamnhaheredt e.a@d Bo arfepianglly joined
to gether WQ% %M?@:g?ge\ﬂ}d\r’]\’g&re% tg%%ﬁ g hetg fs%sti"{)t!ltﬁa het@x%g%chc

and R2 epen y se ecte rom-t rou
group, amhwhsﬁem'rgkydf subgfituteddillgdetkenal, lkybstitigetbakertylitabldyragl, lsubstituted

alkynyg:cﬁga%jlq’/l ﬁ,%;’%ttuketéiﬁglt%ﬁ%r Uxas[ugyftltﬁ%ayry&aqu%ggérly subs%tuted
heteroa?¥DBtblobY @R BN GhIRAkIYL hetGBERNRAFYAs defiHBShé LMt ed
heteroaryl heterocycllc and substituted

het.eroc

100501 GO s roR e HERE Y Piobe Bogka Phel et tiirR” s

hydrogb@b iRy IN@H & deYERF GroidspiagtititeRdica gtont %)g%dpﬁconswtmg of
roup, and wherein al kyl, substituted al kyl, a

g
hycrop St OGP SLEH Ryl kea) kit LG abiot ], Subsiiuied alkymy,
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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25 al kynyl, cycloal kyl, substituted cycloal kyl, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,
whedoengyel i ¢ and substituted heterocyclic ar eP@yUS2007/088978

defi ned herein. [0050] "Am nothiocarbonyl am no" refers

group,tamdtvifferegn alkyl, shR2OEEE)INRD 3R2Ay I yhibe erutedQulliedyl, BKGH AgQbstituted
and R24 are i ndependentl sel ect ed

r glk and R23

alkyn)g,rcd/ opﬁgé( épgﬁﬁutg%ﬁ)éqlga(llfﬂgar& SUW&F%@H hg er@ylryl substituted
j I

hetero%p%%{e?&gy@g%glﬁ(%ﬁlgtstgg @%kocy%‘llﬂp%% ab H frgeda}Lge?fl?%/u ' ed

aryl cycl oal k ubst tuted oyl et ergar
[0051]g , iya iy ({/?fl’é’ﬁn}ﬁl@%ér@g Fyfot eﬁ&“@r’@é@ NERE, nd"q@tf’o%?l P%R?dare

t

sy AN e P A B L 80
alken}’f onbstiduthe alsendydkynyl,oubgitbet |atkut1§eld aﬂyhtsebsmlytecﬂ argfl b&cl\ﬁﬂkyl

8 PCT/ 7/08
substitfRR Sy A SRR bFIEGER AP RyIed B Rer, I HBEXTie ragubsitured
hetero@lcki€BYd whateky*A¥hd REURS Bﬂ)tﬁdﬂaﬁﬁ joiRddypather wiiE h@%'ltkd’éen bound

substituted cycloal kyl, aryl, substrtuted aryl
theretote tfenmpa hterocgelissari subitisated hettemcwdr%roum ane whcgpm alyland

substltﬁt%’? %ﬁéﬁ/ L %k%g%lh glﬁb%{lgﬁé/(f A é:nlygr C}/n%/ln é{?ﬁ%ﬁ (ﬂ% e N, ﬁkﬁ%ﬁé]

substititlee f:gacwmylaml Bﬁysuwted a@l lhﬁfi%lﬁfﬁdﬁmshﬁlt@q{e&ﬁéaﬁ?l hétemeyclic
the group consistin ydr ogen, al kyl, substi tut ed

and subgtigyted hetgrogygiirare @iﬂg%“mie{i hest al kenyl , ~ al ky nyI
substituted alkynyl aryl, substltuted ar

[0052] cybdkmmloklylfqnyl Stefrss fotthe grbupySORIR RRF w]ht&t: e}/ oy are

tituted_heteroar het er ogycl i c, bstit uf ed
indepeilipgy 6%‘§%th e RHLP SoRD S Y PRI ¢ Bl BRI Ak
alkenyl, Shi@ehtd PARENE, ralantyh sht@inibd SIRGSN eggp @l%stljt'dﬂéf &40 clQoalkyl,

forma heterocycli ¢ or substituted héterocyclic’ group,
substite{pd C)Nh@qi]gylnh%¢m§ﬂy suigstisutbd hétenornd }@tekwychal ané nytstituted

heterocRRBY I R RV e Pul i aRPRTEC S it Bl owne
theretoadi Ydrm zhﬁétabﬁﬁﬂwo,r sehengited h’ét@@cﬁﬂ?ﬁc%&@gf yhd whereRr Qepicl i c
d substituted heterocyclic are as defined herein.

Substltlttefbsléyl alkgi osbrtiyingalkengk, é@nflosqhﬁ@tuquothpmys@mp@lgm4

substltﬁéf?f(;g ICO sllads} II r%o%’g?l‘iﬁdy%?gggtgﬁﬁgﬁ nsrullbé(tlt %ge o%{yldgé?%r%pyecllc

and su‘tatiklyéd, het&Goayckienyd as defihed hdreihed al kenyl aI ky nyl,
substituted al kynyl, aryl, substituted aryl,

[0053] CYA@abdionyloR ’bl%tférg W @ opfpl -0REH RBRQ{@I‘E@@RW and R* are

substituted heteroaryl, heteéerocyclic, and substitute
lndeperh@néy sdgatediramdhoiene cREdstiagd! delrogwe albipl, isobwtiltutyd atkyl,
Lned. t.ogeth with the nitrogen bgund .thereto t
atkeny SHEERIIE T si Gl L el P e
substlt@wcy@hﬁlm hetdréath, su‘tﬁ:blhﬁéd ﬁdﬂéragtyalhksﬁéko allik @ﬂd/bubsmuted
substituted al kenyl , al kynyl , substitufed al
heterocggs}tq @gm@qre R% quetqpp@@albngmgéﬁcp@ather mt@the mtrogen bound

thereto Eoufb‘?l]ﬁ' tllfgte%g C)%'le lor SLE)%L dqxre¥er<’)cyl?? ? é%outg;h%dw}l?eg%gr g@' yl,

and stituted 0

substmﬁi@f amﬁdalha’f}el Jubst[t0RB 3lken Al hIRoSH] SubBtlidYlkyhef eydodligyl,
group - O SO2NR23R24 where R23 and R24 are

Substlt%t?fbfé/ﬁ@%&éhﬂrxl wbpldigicddryly baeione ! ghbiituebhepwaivhdiestocyclic
and sublgﬁ(tglfe‘agl%f%ro@lché/ e as ldpﬁl'iédtﬂjerrﬁg. al kyl,

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

hydrogen or alkyl and R* and R** are independently selected from the group consisting of
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al kenyl , substituted al kenyl, al kynyl, substituted

al kynyl, aryl, substituted aryl, cycloal kyl, 25
waaiesnse’ ed cycl oal kyl, heteroaryl, substitutBdI/US2007/088978

heteroaryl, heterocyclic, and substituted

hydroBé&f, @H@'ﬂéﬁbdti@ut@@glk%@ﬂ(@nﬁzﬁlb@ﬂ@te'a%ﬂ(eﬂﬂlﬁ alkl%%loﬁlﬂis ibated alkynyl,

J oi ned together Wi th the nitrogen bound ereto to
aryl, Sﬂbsﬁﬁutad A eqygmliclyi @ubﬂtltlﬁﬁfbgﬁtqlqaﬁ}édleh@@%B’bé%lll%e@h%@lpal}’1,
24al ke

heterogm%g {1 §ubat1fa t he’tqrocygr) éyv%erg k1¥4%t SIf nﬁllY Jomed

to geth@yﬁ/htﬁ alhekmtro gerﬁbtﬁﬁlﬁ ltﬂidﬂétﬁtﬂo ccml @mt&wychawhubsﬁm@i hettétb@ythc
aryl, heteroaryl, substituted heteroaryl, heterocgcllc

groups@dem@r@u@le,tsub%uuméﬂ@b@%nyleSL&@@tué@ adfesmy helkynk sibstituted

alkyny_[ll\&g% g&@ﬁﬁg UIEE Wgé’l!):ﬂ%%yl sﬁﬂ?%ﬁ@?& vt tﬂgtreg(gaa?ﬁyfubstl%lteﬁ

heterogdd/] deter&A4lianed suwem&raldemrbqycsehlecats ﬁéﬁlﬁddq‘fﬁrélﬂe group
consisting of 16 WD 2008/083238 PCT/ US2007/ 088978

yd » t Pl 24 Y 24

00s o B o RS R P PhsE eyt R e

indepandyht]y sildesddi f’mmdtb gmyp consysuhgaf kydrogeawidk v, tmhsadlted alkyl,
subst tut d het eroar

h
alkenyf R g plkg e Pr R d THEY Ry L bTE B anh R loaliol
substitgeed c@f@ﬁl)aiﬁ%f" h@fe?oa?}qt §upBRutad He%‘r@a??l hasetialc, Md fibtdiEted

ni trogen oun eretotoforma eteroc CrIC or
heterosyﬂi@tamd unth@ob lhetaed B&YaEoptisnagjygeiped mgdthm‘etﬂe the ratrkgdn bound

theret SO e B Bp Y oh SRR PR WA vl o

substi @yl AMah kitkeny@rsMbstitgedslicei ! ARyra/l Bubstit@t@RanM! cycloalkyl,
substituted heteroaryl het er oc?/cl i ¢ and substituted

substititadesyelogikpl. @%{S@baﬁuwﬂ}ﬁé&tmﬂé Rubsfitypesbheteragiylihgtgrocyclic
NR23R24 vvher e R25, R23,
and Sug&gcfg@f%fa%?%g&&%g%gﬂe ent| f/\)?eg%I ected fromthe group
co [ of hydrogen, al ubstltuted al kyl, 10
[00561; Eéwﬁf fe?%aﬁ%%rr 9 Cﬂ%@ﬂ?¥r0%1? 18y HYy Farban iems e Byring
hetero&b¥ A%l ha@hy h 31 oaI kg (Ite%t Sfhef1Y b mﬁﬂl‘ﬁlé)c%lngé’ﬂsed (fused) rings (e.g.,

substituted cyc ‘heteroaryl, substitut
naphthyépeardhiryi)l Foh etUétnrdcylog pystenam chodudieg fused, bddged, and Spiro ring

het erocycli.,c and where R23 a are option
systerfS g o Gl AR MR i S8 B o B e PG g term
“Aryl’f @08 apisiteS ey Chd Soif of St dntl isef ah @ﬁoﬁfa@x@)ﬁ@ﬂbbﬁ ahP g,
and wherein al kyl, substituted al kyl, al keny

5,67, SlgtsaydrenaghthalereAyal is a1l ayhgrpup g%%mqmmf@aa@mm;ﬁ at the 2-

VG ituted cycloal kyl, aryl,
pOSItIO% l?eaz!frg%ﬁ %Cé nl%gﬁ@ter oaryl, substituted heter oaryl,
eteroc clic t?@substltuted heterocyclic are as

[0057]4ef $yhst uFFéiraévl refersds 61Y! srgups Whidrass subsitulgd Vé'rﬂbha@ § @nd, in
some %ﬁ%&ﬂn@ﬁts flrtg@ ¢ t(%@ o4 t&Q@Q&ﬁtﬁh&@le@t@g 3 the %&)ellﬁ co$1s1st1ng of

teroators anhd having a single ring .
alkyl, snblsiulIUFﬂdeﬂlQ(b,raﬂbmS’EdulQSftlltlSeii)lkcmyil,gﬁere'l g;ubstlturtathllkylyj'l adkoxy,
.anthryl). For l[tiple.rin i ncl.udi ng fused,
substitRH HRBAY: axh e Tptor RS0 S ts iR st oy B b
ammommaﬁfogmaﬁmﬁloemsﬁfymmfo E‘rﬂih%t}ﬁé’cam glama&raﬁﬁﬁwaﬁoonymy,

term "Aryl "Ar" applies when the point
aminogatl foagh mmosu@oraﬂoxan alarr@ﬁtdfqrtylmn@mnémoml e s@astltuted aryl,
arylox?,isglb{%%%% gltalirloa f’ila/ tﬁ}??g%%b%? gx ar%/ ozaIZISdoaQar o;yy c%?b%lil?/l eas"?er,

(carboxyl ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl,

cycloalkyloxy, substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio,
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position of the aromatic phenyl ring). [0057]

"Substituted aryl" refers to aryl groups which are
wGeasvsreg ed with 1 to 8 and, in 25 sonme enbodP@ENSHN7/188978

to5 1to 3 or 1to 2 substituents selected fromthe

guam@h@tblabﬁﬁﬁlt%d gtiari@n®fhal@lh &ﬂox Sl'%ﬁd)dyhﬂﬁrﬁﬁ aBokydmino, hydrazino,
kenyl, substituted al % @ al ky , substitute
glgr

SubstlthWn azing, h@tﬁgparyl,s&wbgtttmed %Hdowemaww,y, abyliaidno,
heterogw%g)(ﬁetel%g}}pt%lo ?ﬁ&?tdtéfﬁe‘%&g%ﬁ@mhﬁgg’o 9(91%5 g}%néftuted

I ocar am nocar oo

heteroamlmohétemewlj@lomy |sabdtingted BereogayloRnyHettysyclylthio, substituted
am _nosul f ony an1nosu|fonylox am nosul f onyl am no,
[e)

heterogyslgiftie, nitye yS'O3H5 gmlfq‘[m BHifoayly pul 03’0(10&%’)/1}’53@?}’ thiocyanate, thiol,
alkyltlﬁHP%‘ﬂ'shH&ﬁ%e@E ﬁ‘ér)é{n sgidosub§tHQ Ilétd%ﬁPéH P/Ar&ﬁ.' o,

oxy oxy ester,
Lcycl oal

est, no, .. e ano,
lOOSSkubgfx@Eiﬂe@r é&ﬁ@r@ﬂkﬁ %xsda)ﬁmaés@l %Bb&hlefelﬁwe‘é an
I
e o e Y B B B B ROl R 5 gy grovr s
defined harsirdi Foss, ‘suyslkyt utfeds tgeamipdisndy ash flrexahpldr boagyl, and

I it R
alkenyHe @ QR (‘xih QNYlend YRR Hakin@Dne BE RS BAINE Botdis) and RY is an aryl group

het eroaryl thio, substituted heteroarylthio,
as defined bereiny e ki etyranyhStnhenyledtprapendr anshtbe dike.
het erocycl yl oxy, substituted heterocyclyl oxy,
[0059]het RFydeWC Iryfletshtb the grutys td-atiil edlhdre BBl & BCiedihyd hdibid, that includes,
nitro, SC8H, substituted sul fonyl, sulfonyl oxy,
by way pf sa«éarmle Phenosypam At ol . al kyl t hi o, and
substituted al kyl thio, mhereln said substituents are
[0060]def Substitubedragylnxy’| 1@ES8lo théesoual-Ry(stibstitutédaryl) (Whiere substituted aryl
: décz | kyl" refers to the radical -RR" where R' is an
15 as ot ﬁ@ﬁ%tgroup (having eight or fewer main chain
carbon atons) and Rv is an aryl group as defined
[0061]h et AiykhioTheisTs to droygrankyi-aryh ethersaybisgs defpsedsigedinas,
for exanple, benzyl, and 10 phenyl ethyl, and the i ke.
[0062]Si T8ubstituyed aryihyd’ ale[?eﬁmw the gﬂﬁlpSSQsdbaﬁﬂut‘e’@ﬂ arylRRvherb aitstifdted
IS an alkenylene group (an al kyl ene group having one
aryl is 3§ d¢fipsd #sisHl- e bonds) and R' is an aryl group as
defined herein, e.g., styrenyl, 3-phenyl-2-propenyl,
HM6ﬂanﬁAm&@Hbﬁkemtp6@ﬁﬁb-NAryIoxy" refers to the group
-0-aryl, where aryl is as defined herein, that

[0064]i n‘qllﬂﬂﬁﬁno”rl%yeré/\@y[h@ 08 aNPINgy,. Phenoxy and napht hoxy.
15 [0060] "Substituted aryl oxy" refers to the group

tuted. ar, e _sub kU, e h& ,as
10065) v RSl R0 by W e i SRR e R g e 1
are indefSendetly seWReIIEaR e dréuppSondRiih®ech s @nNalk{100&3lituted alkyl,
"Substituted ar¥lth|o refers to the group

alkenyl, sulstnsed alkenybdillanyl, subsfifidedal s et 4rvha§1é@tltumd;ﬂryh garhexyl

ester, c‘?/ﬁgblﬂ?gégﬁ ﬁh{% &%g)zallkg/q)%% ?ffl g.ﬁ)stl ?equ{e?er&aryf ﬁ%ﬁﬁfgapc

substituted heterocyclic, -SO,-alkyl, -SO,-substituted alkyl, -SOz alkenyl -SO,-substituted
alkenyl, -SO;-cycloalkyl, -SO,-substituted cylcoalkyl, -SO,-aryl, -SO,-substituted aryl,
-SO,-heteroaryl, -SO,-substituted heteroaryl, -SO,-heterocyclic, and -SO,-substituted
heterocyclic and wherein R?” and R*® are optionally joined, together with the nitrogen bound

thereto to form a heterocyclic or substituted heterocyclic group, provided that R* and R* are
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[0065] "Substituted hydrazino" refers to the group
-NR26NR27R28 where R26, R27, and R28 are

w0 pabspgnaent |y sel ected fromthe group consi stPeyUsf007/088978
hydr ogen, al kyl, substituted al kyl, al kenyl,

both rﬁ)‘ﬂh?&r‘ogéﬂ afld %E&W&lkylaédbbéﬂwked &Msilkénlﬁ %Gbsallnhwmlkenw

substituted aryl, carboxyl” 25 ester, cycloal kyl,
substl@tﬁ@salkmyﬂ,ewcm&qybauWIItutedweXCéfracHaﬂ yQYcloeuclgsylu, suhsewlted cycloalkenyl,
o DEYSLERE ST LSHEN it TR, PP DT SRRl e
heterocﬁg%aselbméﬂﬂéﬂeerelral kenyl, -S02-cycl oal kyl,
- 802 substituted cyl coal kyI -SO, -aryl,

BSL i Y e ryl,
[0066] gjyg%bso:rl %Eﬁp&gtrﬂét %F%%F a%% gp@%ébﬁgt erocyclic, and
ubstituted heterocyclic and wherein R27 and R28
l00671ar ecéﬁ’lof%ln atteyp tp Sherdivalent g Oy Winch Keequiviateaorr C(=0)-.
bound 30 thereto to forma heterocyclic or substituted
[0068het‘Enxboyyll’ioc “carionyy,” refesvb dEOOHhait safR theeeodl R28 are 18
WD 2008/ 083238 PCT/ US2007/ 088978 both not hydrogen,
[0069RN dcm%kﬁ'e@te?} (Ifry4carb%5d§’§§télt”%1%% t@ltll&*y oufy J&g@)((bmlkyl
substituted al kenyl, kynyl, substi tut al kynyl ,
-C(O)oywbetithied lalkys uB6@1Q- a&emylcyfé(m@mwutut@g} alk@aylkél‘(ﬂ)o alkynyl,

ubst i tuted cycl eny] , ryl ubsti t.ut ryl
ORI ARSI CRDEERY. re Bttt aruy s Daietogpiy
-C(O)@Lgasmtﬁt@a egiclbﬁkﬁr QUYL b & yRSCABU-npetiteideefbroayl,
Cyano" or "carbonitrile" refers to the group

-C(O)bémterm@lacnandc@f%wbstlmdeheéerwctlﬁ ahgrejmalisph s@sbtmed alkyl,
alkeny] ggg)%utut\é@ aﬁ(lanﬂlls alﬁ o,xs?/l,lbgt?é%eg %gkyggl,_ %ﬂi{%?&gg%ttuged cycloalkyl,

aryl, stieiteef ary[ @%%arylgalbbﬁmydd hesfr@iryl, beterocadliepayd @bbtuted
refers to the roups -C(O O alkyl, -C(OO substituted
heterogyqigiare ascfegiest BergiBny| | - C(0) O substituted al kenyl,
-C(O O al kynyl, 10 -C(O)Osubstltut ed al kynyl,
[0070} C{Oatbaaaybsten)aBiiay Oreferb &t ihe gt -ARY-C(0)0-alkyl,

NR IR SRR RS AR D BB iea atkenst

“NRZ-CgOfD @ ?/erpaﬁ"ct(@)o afb@um@(dQ)u@T@u beRPL OG- aryl
,oheteroc %/ i ¢ wher e{gg al kyl, substitut ed al ky
-NR™ 41 (R0aRyput stg%@@m uNBA -&(RENgrcloakdy R C%(Q&@tsubsntetéd

CyCloaﬂlﬁéxF\th gt]lel%h'et er oatd)gf)% %Q%Sg%(“ﬁ% C??étg%hrgtl e?{))alllr

-NRzomt)@@mmdychc andi -NB%?S(‘EGO)GI astibtedelearayid whexafrﬁRéSs’ alkyl or
defi ned herein. Car boxyl ester)am no" refers
hydrogeg, r}ﬁiewléqr%la ,91k_y|ld|:§u§qj1t@€:@ji yla|au()<;pyl substituted alkenyl, alkynyl,

substltu!gg%ﬁ(y%p):%l&ﬂpﬁt {odti@ebd g%hlkyl’ W%u@t@%@%&f q‘[&'éroaryl

substituted alken
substitafd h2@ra@f ) leterscadic) etnaltsetjstahﬂegl' hyterocy®lR 26 as @(fﬁl)eﬂhaleyﬂ
-NR20-C(O) O substituted aryl, -NR20-C(O O cycl oal kyl,

[0071] NF%%QrbG&g) RSt bk %jth%% &gﬂcp@gk)d alkyl, -O- C(O)O substituted

Oheteroary 0-su stltute

alkyl, ﬁbﬂé@)ﬁnﬁ&kleny WO)@(S@)@IM@@ elkcm;lmq E(Omrdlkyny

ubst it er.o | n.R20 is
L A R A e
-O-C(@K¥cloak K ey O suaghstituié el ol akemy-D-Cab YL Adtkroaryl,
-O-C(0O)O-substituted heteroaryl, -O-C(O)O-heterocyclic, and -O-C(O)O-substituted

alkynyl,

heterocyclic wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl,
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substituted al kynyl, cycloal kyl, substituted
cycl oal kyl, aryl, substituted aryl, heteroaryl,
wGeaipsnse’ ed heteroaryl, heterocyclic, and subRCT/US108T088978
heterocyclic are as defined herein. 25 [0071]
subst1tu(e@aaﬂq0?féf€ro§1§f‘l eLdQxvted h&%ﬂ)raﬁflt&térB@/cGE%ﬁ substituted heterocyclic
O (g O alkyl’, -0 C(Q O substituted al kyl |
are as d@f@@@)@@lml kenyl, -OC(O O substituted al kenyl
-0 C(OOalkynyl, -O0COOsubstituted alkynyl
[0072} O“@f{éme@(ﬂr’YéferS'tQa%@a@cﬁ&%&hidlllytsﬁﬁilrﬁéd/&ychc group of from 3 to 14
C(O O cycloal kyl, -OC(O O substituted cycl oal kyl
carbon gp1gf @ydnh Eng h@tawtoms w@}@(/@)%@%nﬂb%tmg OF Byl tinde @rasangpding
heteroc n
fused, Il? {ié:%doo)é%c piro %/ye eHlSaIF% ﬁw’[t?l%ﬁ% %s?éﬁ?dssﬁ% Lrig 830 and non-

aromafd Kﬁgbyﬂhat }&Nbﬁb Irinlgthed:r(&lit(hﬁilylhe tefth Kyﬁ%alkﬁlu blsliliets wthesl the point of
al kynyl , cycl oal kyl, substituted cyclo
attachipgit]is & «mmomé%é%rb@rw@al (éygoﬁ@%h%ewqahwkmpht@bmv@ yl). The

P

0080157 BET L PAOOTLBRBR/Scptis LIS s e,
instan &) bdim dntit] el chpr@ryd,aoyclobatyl, ay el opantyle €y abea tyi canei dyclohexenyl.
. [0072] .. " Cycl oal kyl " refer a saturated or partia
Co- vc%‘g‘f%]%d ége/ré% FY“EX%W WP ?‘PYISSn“’o"O t/§apn a&o&?sﬁm%%?@@’rs.
“C. vc?@?&ll@éﬁy[ 1 REE ORI SLRANQAT AB%hsNAVINBS 1B viaRnitdhss g

tiple rings i'ncluding 5 fused, bridged, and spiro
membersng systens. For nmultiple ring systens haV|ng

aromati c and non- aromatic rings that have no ring
[0073]hetEydedIRER 1" fehs foaf FartifCdafahiky byclénRylireg HabRR at le@st one site

point of attachnent is at a non-aromatic carbon atom
of >Cx(es gng umsaBU i@, - t et r ahydr onapht hal ene-5-yl). The term
"cycl oal kyl " i ncludes cycl oal kenyl groups. Exanples of
[0074]cytSubatitaydd grlouiks]’ efrdide cychalkyl poupeelefiaetihmeinyhaving from

1to8 %g:tgggg%g%;pmg%gbg n}e)r/llt-s CyCl penttar%%; %eflg%gcJ f?(g%ttl%/e groand
con&st‘?ﬂg:n% kbﬁho&r UPS lef’éthﬂ&i aHk loalkerﬁé‘rstagﬁué’tte@gﬁ(eﬁ‘yﬁkilkﬁ%

ers. . cycl oal kenyl ™ refers to cycl oal kenyl
substltgiled Labslnh]av]ikngy, u;ubs{bltwted; alkboy) aayloasylaminp] apgloxnrearbmpssubstltuted

073 I f [ |
ammo,CaS}I&lpg l&{%ﬁ Oaﬁclftﬁ]é%iirﬁarrl)gt aqulzlgéq?b & z?né tnlf)a %1? at ur n}efllammo

amino&arBteh XS AR hI &y, L&lﬁ&@ﬂéﬂlyb)@u Eﬁﬁmdsutf&ﬁylﬁﬁﬁlboﬂhiﬁﬁio aryl,
refers to a cycloalkyl group, defi ned herein,

substithigdiand, @rylony, spbstiuigd apfloxy, ﬂ’iyltblo exbstifntedprl tepdraloneaibexyl,
carboxgl()«%]sgelrs(tc?iﬁ)g§% ets{é%rahﬁ?% %J:a?l%x%/? F{(tér?&)é uf) snt%ir ?}h‘:fe a’I sll&al?tftuted

0X0 rone,

cycloaidyk ewbalkgmbgtmb stitedd al Mealyilox @l dyyloylkylthie phbttittiteti e d
alkﬁ al koxy, substituted alkg X acyl , acyl am no,
cycloalkgihigx guaniginnsubsiiiped prandine. half, RydroxydivBEarBERy | |

alkoxy@ﬁlﬁ f 6%12&95% %BM}tute@ﬁ};&%&ﬂB b&@éﬂ)?rglr @%sututedyheteroaryl

amnm I ocarbonyl am n 20 am noc
heteroaiy’]ionp,sslmbﬁtﬂntﬁﬂ hetamanyjsw ﬂleteydaoydmlo anbstogted heimyolaa/rhﬁhmo,

t ut ed substj t ut ed
hetero G RoSttaed hiicR Iy %tfgﬁofﬁﬁl%@’r%‘r‘%ﬁ}%é¥‘8t£f°gfééc $Hoby!

hetero&ﬁfmw LubstifREPREMb R 180, nﬁt?@rm}qy Luahesd bR, sulfony 0Xy,
(car boxyl ester)oxy,” cyano, cycloalkyl, substituted

thioacyl, thiocyanate, thiol, alkylthio, and substituted alkylthio, wherein said substituents are

as defined herein. The term “substituted cycloalkyl” includes substituted cycloalkenyl
groups.

[0075] “Cycloalkyloxy” refers to -O-cycloalkyl wherein cycloalkyl is as defined herein.
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cycl oal kyl, cycl oal kyl oxy, substituted cycl oal kyl oxy,
cycl oal kyl thi o, substituted cycloalkylthio,
WQ@o@soshi2ee, substituted guani di no, hal o, hydr oRgT/US2007/088978
hydr oxyam no, 25 al koxyam no, hydrazi no, substituted
[0076Ey d"S@Bétﬂ@ted B@&@Jﬂ@ﬁaw: refedet-OL Whedinhed ey M M) wherein
et er oar substi tut ed heteroaryl oxy,
substifisedeysina ﬁﬂ}’d I a5, de§neskhareint ed het er oar yl t hi o,
het erocyclic, substituted heterocyclic,
[0077Dhetex o)kl hioX Yefers U SI-c {did £Kly] Ratteedi @ ewsstivt@Xdcloalkyl is as defined
het erocyclylthio, substituted heterocyclylthio, nitro,
hereingogH, subst it ut ed sul fonyl, sul fonyl oxy, thioacyl,
t hi ocyanate, thiol, aIkyIthlo, and substituted
[0078]al kglLibduitwred tt\itﬂadwl't)ﬂthw’i Iféfeeytbssi(tmlﬂﬁtlﬁedafyeloaﬂ@l)asherem substituted
ef ined herein. The term "substituted cycl oal kyl"
Cydo@hﬂﬂ%ﬁ%§3§@%§ﬁfﬁhted cycl oal kenyl groups. [0075]
"Cycl oal kyl oxy" refers to -0-cycl oal kyl wherein
[0079Fy Cloaahikinbo” refe@mso d@fg’rmqﬂ-l\ﬁé@e#l\ﬁi)NI?zO WO 2008/ 083238
PCT/ US2007/ 088978 [0076] "Substituted cycloalkyloxy
[0080] eFShisstitRed gﬁatﬁtm@tﬂete% %dW%@Nd@%NXRW%@r@each R*
substituted cycl oal kyl is as defined herein. [007 7]
lndepetﬁymlw@lldcwdtﬁmo ‘ther @bep sonswtinGo tlregenkglkywbidstifuted alkyl, aryl,
te S_as i ned, .here .5 078
substiRiey P ERaS PRy PR B P pg S Biis et By
and tw@YRY @adupy latachee feh Borbikibs %njtruﬂﬁd nit€dpeh @Rk yle dpBo@fly joined
defi ned herein. [0079] ani di no" refers to the group

togethempth thapyitgpgen t[O@o@ ﬁ]eretstﬂo@mtalhe&towbﬁ PHFubstitutedthsfesogygslic
woun RS TORRIAN A2 SSUSRRED Vg WSSORIUERE e o

defined hbsin.t ut ed aIkyI aryl 10 substltuted aryl,
het er oaryl , substituted het er oaryl , heterocyclyl and

(00815 UBS kAL UF ek HRhe FAEX G MhodNEhibMOLIRD SiQuRs Al t ached
to a common guani di no nltrogen atom are optionally

ou her th t he ogen bo t.hereto to
100823, 0Ptk PEEATH Pl iy Bt BRER: BRI oG ioiné
embodients 1 t@BQMlodgtdtéﬁsha%' ,atH@astHEeC RIS, LSFOI®, Jaydcegen .-

and wherei n sai stituents are as defined herein.

CH,CHgf', 658 1§ Ha G, 8 HelCls e dlfelilee, ped Biriber igciupgrfhese alkyl groups
' f
s o P B B PO 0 ORBAL LI gl
100831 R HP Ao et o SePPRpbIo) Hoptaictie Wi, S OTGPORY,
emboch&bl?t@@l@3 naRbb iR Lg}f%cﬁ?él fgeiherodslcudss b EH.Cl,
al kyl groups ~such as perfltoroal Kyl 1n which

-OCmeMimgékeatons are replaced by fluorine atons. 20
[0083] "Hal oal koxy" refers to substitution of al koxy

0084197 CMPEroXd’t bt ia 8:10x ”Qéfefsrtoﬂge"%ou npdi ments 1 to 3 halo
[ ]grou%ﬁf M‘% g ocaz IsaocHchzE;r - OCH2CH2CL,

[0085] “Heteroalkyl” means an alkyl radical as defined herein with one, two or three
substituents independently selected from cyano, -OR", -NR*R?, and -S(O),R* (where n is an
integer from 0 to 2), with the understanding that the point of attachment of the heteroalkyl
radical is through a carbon atom of the heteroalkyl radical. R" is hydrogen, alkyl, cycloalkyl,
cycloalkyl-alkyl, aryl, arylalkyl, alkoxycarbonyl, aryloxycarbonyl, carboxamido, or mono- or
di-alkylcarbamoyl. R is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl or arylalkyl. RY
is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, arylalkyl, alkoxycarbonyl,
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-OCF3, and the like.. [0084] "Hydroxy" or "hydroxyl"
refers to the group -OH [0085] "Heteroal kyl" neans an
w@bdoghosagli cal as defined herein with one, twoPOF/USIDEER8978

25 substituents independently selected from cyano,

aryloxycktbonyl; &R)(Raml@cﬂ Ghond( 6 di, Ryl Carb@h ylior aBcy@lfohyIt @€Y hydrogen
fromO to with the under st andi ng that the point of

(provided tiehprisrd), fdkylt pxclordodr oyalorilyl- Ao arykalkpyhraguigh 1@ono-

alkylaﬁﬁﬂdsjo entyPa'ﬂE & Iﬂgd%?gﬁ'&ﬁalﬁ%¥esgrﬁ?ﬂ aek(afnp el\gmcislude fmlexampl

2- hydafxybtaylkybddlhyd(oxymambo;nmlethoawlh%x}dmwgﬁwiefhyl 2- cyanoethyl and
xam or di - a R
2- metw‘g}flg@é{ cthyl. |GAr eadhQfthaphoye, R ‘&}%| &al ¥ é%ame fuxalpesﬂsul@ﬁtltuted

by amCy éh 1kr}iel Flkgaﬁnﬁ‘& d'é?lyl{i%%lﬂ?;%[l‘{ O?Hf(}ﬂl( %g(i?/lggrﬁ lbyy}}e’ prefh

indicatlf} ﬂﬂ@ﬁtrfb%ﬁ@f&&rlféﬁﬁt«bjﬁécwg? / 0889)7 8efexartg' t}re)tymhmlnﬁblgtlo,f carbon
car,boxam do rdi | carb r

atoms g [RATO Ty he heerop ylh%f'awa uswequﬁgoa@amt 1R NRR T -

S«»J@db&hnngycloalkyl cycloalkyl al kyl , aryI aryl al kyl ,
nono alkylan1no alkylan1no

[0086]2 H_Bﬁxé)ar}%yreﬁva g&e%‘{%ﬂ‘{? t I o ez%n‘g‘afgg(bég?aa ?}} étOIfngrand 1to6
heterogtoffﬁtsgl@w@‘fﬂaiﬂ the %ﬁﬂuﬁ)ﬁbﬁéﬁé‘t[@&fﬂ&xggé&? ﬁMﬁ)‘@@ﬁtdﬂ}d'sulf@rHi‘ld ircludes a

2- et hyl sul f onyl For eac the above, R,
5 to 18 mpmberyigl ¥ ringzgysise thefrineladesaurgle ting &g tslyldamlyibor multlple
rings (ﬂlé’g %reh%ﬁl‘é a?!ﬂlfy-b'ﬁgﬂdnooeh %ldi@ﬁg%é Cyﬁ{": }ﬂ)g mut pl% nllr]’g SP/&CI%(IS including
fused, dadga) aad Pl rireg sg/st,em@lhaﬁil@)ardrﬁftﬁtrﬁldtn@niai‘d,’rnﬁtﬁi radgsMheBem
of carbon _atonms in the portion of the heteroal kyl
‘heter%a[%]u ﬁp@;&q 1&@1@%5 65‘ lepgh ang Vgg] Betero@qm and\jhe Roint §f attachment is at

an atom0PhR Ri’onﬁ)ﬁirctrl ]i(& i Q Q&%ydmhﬁ%gﬁl%yyl anll %fée”y §.to an

aromatic grou from1 to carbon atons’arid 1 to 6
tetrah shled purodinelygl) s &1 mﬂ eubddioents the ngragep aodnsihstsitfigr rafg atom(s) of
and. .sul.fur an

the hei R A R ALE O G DS L PR B AS e G/ S g o

sulfon%lQn&etlesl rm&@zsgwﬁaau@rthmhh ihelefoaryliiRESdds€nd is not llmlted to
enzi m dazol - and ben2|n1dazol-6-yl . For multiple

pyridyl, ifgrgngly i cah thlaﬁ&Ylu@mhgaZOqué@@lzolﬁr ineideas]ylaisaxazpivt, ovyrrolyl
rin
prse D8 B ST LA, PRI 08O ALPEAAS, Fh G5,
benzothiagolf, B@qﬂmﬁoﬂﬁmﬂ)ﬂmeﬁhﬁdrlhhﬂylp CﬂdﬂIyl Akoiaddlaic b&ﬁbkaﬁo&iyl 3<§u1noly1,
an atom of an aromatic ring

tetrahyfrogugloj}nyletspglhlg)a]'yb@H}q%q)l}rﬁmgl Ppnzaﬁglagolgl pengisoxazolyl, or
ahydroqui nolin-3-yl). In one enbodi nent, the

bQMO$§%?%gen and/ or the sulfur r|ng aton(s) of the

[0087]P et L{bﬁtit%{g_d&x%r ouexll\lrr%eszr%rt)é h?t??o&g,}?t glgq);ipg Itliaﬁ?@ésﬁ?&[tgtgd with from 1

to 8, OIVHQ's@ﬁl'e%ﬁlboh@frfénféﬂec%'Sf bRl ¥, ok N80 bRUMRHARLE RBCM from the group
includes, but is not imted to, 20 pyridyl, furanyl,

consistirg @il subsmualzt@kiyﬁnedu fgbsubs@tptddwkyl triazolyl,
i m dazol yl, isoxazolyl, pyrrolyl, pyrazolyl

[0088] pWHedé!éh@de, ” POfEAs 1D otbmmsiero bﬁ%ﬂbfré«iﬁ aeﬁ&oaryl is as defined herein.
tetrahydrobenzofuranyl i SO enzofurany :

[0089]be‘g><xlggtqhéé% %kj& O)PS?}; ol'g?&‘,?s t%I tﬁ‘g Og(ghﬂ)zsg ?ﬁe?elxary ) wherein

enzox az
heteroaryl is as defined herein.

[0090] “Heteroarylthio” refers to the group -S-heteroaryl wherein heteroaryl is as defined
herein.
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t etrahydroqui nol i nyl, isoquinolyl, quinazolinonyl,
benzi m dazol yl, benzi soxazolyl, or benzothienyl. 25
W 0®8/$3238ubst i t uted heteroaryl™ refers to het PCDH§2007/088978
groups that are substituted with from1l to 8, or in
(00913 orf8ubsThaed asemasy1thid Qefers t@rthd glolp 35-(@bstitute@ héteroaryl) wherein
substituents selected fromthe group consisting of
hae“@ﬁél%ﬂb§¥¢@@3ﬁ?§1deflned for substituted aryl. [0088]
"Het eroaryl oxy" refers to -0-heteroaryl wherein
[0092h et“élremqyclel”s)r dlsetetet ydhiet oh#regdrocycld Q0 8RdtetoSudisdlk Yl bed
. het ergaryl oxy" refers to.the - (substituted
heterggy@ylo 5 1515)0 digipetes Or@@ﬁwélvéﬁf&a%iwo cxclgcggouaé@méefrom Ito 14
B A e A R
sulfurh@‘rcedygen 2r MOu2e081 8823 8ndPatltigE200gy 4 888 ABcluflin® $dded, bridged,
“Substituted _hetero Ithlo refers to the oug .
and spifE TP ST FEETHLAPLY B3 ISTeriHa e o cang i o hagomatic rings,
the ter?r? f‘He‘ﬂ&Qcﬂ:ﬁE’e "‘Hete{ogg)&g’] “hé’ﬂ@fo%&&g’y @‘h@cero‘éﬁlcloﬁﬁﬁe P EY G Eyclyl”
“het eérocycl o' het er ocycl oal kyl "~ or
apphes Iwéltere th@m/tslayleastroelfe eing hetsreatantnd degoingof pigchinght 1 at an atom of
5 .car bon.

saturat ed cycl.i rou avi ng..fr
« non PSR FFor > PSRl Dbt o b eatma R ine 61
and dd&ﬁl@ﬂﬁo@@ﬁtﬂirﬁé?ﬂg I0bndléthbQBRBRt, Sélnkitddgen Ahd OXNIRR afMs) of the
i ncludes single ring and nultl le ring systens

heteropyriicupRyre Qﬁ@wallwmu@@é to peavededpr the pﬁlgiess}défﬁféﬁssmfp@ﬂ
I I
mowﬁgy Mopé sSPHtELIf 291}yr' %%th%@%cﬂ/@l\f/ nglu%;%ﬁ %?{ fs %o?ﬂ?utgﬁ to,

-aro erocyc
tetrahydne;t}eamd,yplbﬁ’ldmy'lhlétrﬁdstbylptpleﬁdm 3- plep@femy@l Oﬂhieyﬂylp}@folidin 3-yl,
plie n there is at |eas

ter c cl
3 pyrrPﬂﬁaylh tpérraﬁ%rﬁql AhdneR 01 T fd Gyt b Ate 1ﬁ§n§€atgag the
numbé%to@ 8hn 3OnR @ %n@r@%%fe@s fo! tHQto(tﬁ ndmber of carbon atoms in the
, 2,3, 4-tetrahydroqui nol 1 ne- 3-yl
port1015 oﬁgh? hst-etcayp]a(hg@pp grélnolé olethe nyllnber rhgteroatoms.
decahydroqui nolin-6-yl). In one enbodi ment, the

[0093]Ni tS @t @by Toir s @Ak hefrodyBc hetgsoeed i ©
group are optionally oxidized to provide for the

heterogycb fog Gsubstbiadipierodbalonbayi or ‘et ebhel o yslyl” refers to
Y r u t
hetero?ﬁ?% é%.&)? As def H?d HE%E g? %%g eﬁgﬁu shﬂ%%:d;\gﬁﬁ grogn f d $ofB'some
embodineit hytb Blo}ﬁ éitei sdbftrtﬁeryé as quifiped &otisolystituted cycloalkyl.
N- et hyl pyrrolidin-3-yl, 15 3-pyrrolidinyl,

[0094]2 pﬂét%ﬁ)'c&cqg)f&x% Wfers rfEPth %ﬂ! nJgan heté}egyo@%r\ﬂ%lrélﬁi h@t%}ércaéyl 1s as

prefix indicating the er of carbon atons
ddhw@ﬁa@ﬁo) refers to the total nunber of carbon atons in
the portion of the heterocyclyl group exclusive of

[0095]t NeSubdTREdd 1RterbBlB1OaLABRys th @RIZbup S@”@ﬁﬁokﬁtmeadleterocyclyl)

het erocycl e" or substltuted he erocyclic”
whereindgtpsedycln esdis d@’éﬂ@ihﬁ:?@l 0"or "substituted
het erocycl oal kyl " or "substituted heterocyclyl" refers

[0096]t O“Heerod¢d] SIfIa6Y ffre tgthe asip -8shetteddyRedwh@tiaindterddyalyl is as
are substituted with froml to 5 or I n sone

define¢ hey6ti nents 1 to 3 of the substituents as defined for
substituted cycl oal kyl .

[0097] “Substituted heterocyclylthio” refers to the group -S-(substituted heterocycyl)

wherein heterocyclyl is as defined herein.

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

azetidine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, indolizine,
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[0094] "Heterocyclyloxy" refers to the group
-0-heterocyclyl wherein heterocyclyl is as defined
weeoeioss23§ 0095] " Substituted heterocyclyl oxy" PEF/EsR01/688978
the group -O (substituted heterocyclyl) 25 wherein
isoindodd, a’fdmd‘tydlh)yﬁrdlﬁdoﬂl@ iskeizolegshirher @iinolifif) ¥dhuinoline, quinoline,
"Fbteroc clylthio" refers to the group -S-heterocycyl
phthalggie paph ﬁé’l‘@Wcﬂwpo’f@nﬁé‘“%ﬂ”ﬁeﬁmﬁ@]ﬁ’@ﬁ Rierdggogdrbazole,

carboi_'n?J %Hhtrﬁ%eh gér ﬁér)’allrltl-{?él%e sgfh?efzﬁleh g{lérﬂ%ng § ?&Jﬁazole

stituteé ocycC erein erocyc
phenoasmdefphamihﬂaahe,l 1m1da'i611:ﬂ1@@ 981 d dzx gy bq&rldfneh@pﬁﬁﬂﬁyﬁh(ﬁjlme

nd. heteroary roups lnclude but are not limted to
phihafiiide; Gered '%?L YBPEOIAT IS, P &7 S{ralspeenZplpiininhene, thiazole,

Z |
thiazBUERELABHRY Bl Po BSaniHE 9%}1&%%@%910% fiyl (ofe0 red to a5

thiameliphglamyd), i dediexothindarphadinyl pidendinyt piynoliding,read tetrahydrofuranyl
i soqui nol i ne, quinoline, phthalazine,

[0099apRtthy le¥drd @i the groapi-Ro¥al i ne, qui nazoline, cinnoline,
pteridine, carbazole car bol i ne, phenanthri di ne,

dln he an ?“%P i sot hi azol e, phenazi ne,
e, p

[Oloofsoxa el hér?oo henot hi azi ne, i m dazol i di ne,

m dazol i ne, p peri di ne, piperazine, indaline, 5
[0101]pht Qé}qemrqurs tq prgdgctgfr@sg{tmg Lo g]eggéfiﬂhﬁ@ of pre or more heteroatoms.

Examﬁle?m@l aeﬁ@g{lﬂw%ﬁl%}ﬁ&%%ﬂbenzo{éhene' thi azol e,

Ri azol I di ne ene b] t hi ophene,
I hol I f dt )
[0102 h| qc;gg%[a’kp{tp)a rrrgtro%ﬁ | dpﬁr’n ?ﬁsfg/ﬁ]rhcgw?)rﬁ{;q%ent fgm?ed by

replac&h@x?crdf @ }ﬂ%rdrogé’rf 518k i DEomMABH chiBbh afdyosah Uh %ﬁ%leﬂe oup having
refers to the group -NQ2. [0 é&

2t09 p@bem gtomg, ashexenpbfred I:tthe faldoyidg Gtjcttu@xi labeéin rthef mp&lykeoe group
oo SR M LR Bl B RSl

group:and sul fones. [0102] Splrocycloalkyl refers to a 3
to 10 nenber cyclic substituent fornmed by replacenent
two hydrogen atons at a conmmon carbon atomw th an
kyl ene group having 2 to 9 carbon atons, as

enplified by the follow ng structure wherein the
%1g nargelene group 15 shown bel ow attached to bonds

marked with wavy lines is substituted with a

0103 PeSRYE] SR nRE B S8 O Sobsti tuted
fon refers to the group 802 al kyl
[0104]. s‘é‘?lbsﬁﬁwm ifpey” giRsIto themmoups§akaalioampOz-substituted alkyl,

-S0,-aleT, S$BS Ltk Ht B AkdsSny 196y Wibstituted
iR SR HES' $®2 iRy Sy oarkyfed atlyny
-SO,-cy802ksl)bSOi- Buhs’etdlt&dydy&@a]ldyyl SOQ%)’A eﬂ(}lzl-substltuted aryl,

S02- substi t ted et er oa ,
-SOx-helggparily bi%-i ateﬂé%@r%l o netbr GEysHptituted
heterocyeflé- @E@&B'aﬂéﬂ,%qmtltuted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryt,
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,
-OS0;-alkenyl, -OSO,-substituted alkenyl, -OSO,-cycloalkyl, -OSO;-substituted cylcoalkyl,
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heterocyclic, wherein al kyl, substituted al kyl,
al kenyl, substituted al kenyl, al kynyl, substituted
w@Pbdopngd23s cycl oal kyl , substituted cycl oal kyl, BEHIUS2007/088978
substituted aryl, heteroaryl, 25 substituted
-OSOhertyEr 080y ispbdigtted agy,c OISO, drttreuils 03 Qi-sdshetedrwoyedrylc

e as [ el n Subst|.tuted .su C e
_OSOQ gﬁrﬁgﬂg Qré]%(g %ﬂ?ﬁzﬁ?rocyﬁh%}?m%ﬂlkﬁ ﬁ%ﬁéﬂtuteé 1iflﬂyls alkenyl,
subst1t4ﬁégeilr * a/g ﬂ%sgl'z 4 fitut @‘]&é c?ﬁ 6)3{1(?%’ Stﬁ’BésYltut&? wlcallky?, aryl,
substlm%mylahktelrwty,l subBOQteé bbtstdatyls leatlerat yobinyphd substltuted heterocyclic

-cycl oal kyl, -0S02-substituted cyl coal kyl, 24 WD
are asé 38 PCT/ USZOO?/ 088978 -(0S02-aryl,
- OS02- substituted aryl, -0OS02-heteroaryl,

[0106} OSORiogemys tqfcrsttethlemwéhﬂﬁ) alk)d)t‘s‘t(@) hetetiatsgalllyd-C(S)-,

e 3587, SRR SN MBS OAY €15 Sl -

cycloaﬂbhé@”(g? . SLﬁ)ldﬁﬁltddtdyt:l%dl gi @myIa,rylo@(@)q@hﬂsﬁtutedsatplscw)ut ed
I kyl, aryl, stituted aryl, heteroaryl,

heterogwbﬁ(ﬁfm@althedélﬁ@mawl C (et BetropEflicCad 284, eshsrltqﬁded
heterolsfch:%{)g@é ; Wh‘ér ?e?{s(ﬁ ?lﬁ)sﬁﬁlftédrh lhé':i{(_@‘leq1 §)u{>sQ1:l'8P%< kex&l,sslkynyl

substlﬁtﬂdsill\'t}tnlyt egclahlkyll sﬁ(sﬁbu{ed C}aldaﬂayylafﬁ( Sbstituted sl haiéroaryl,
al ke ubsti t ut ed

substltgrqgl roe@(ls}eteroczga ag%s@,qﬁh@%ﬁeterog Ycars i ¢edined herein.
cycloal kyl -C(S)-, aryl-C(S)-, substituted aryl-C(S)-
HHO7heththyﬁximﬂhegmwprHituted heteroaryl - C(S) -
het erocyclic-C(S)-, and substituted 10

[0108]h et‘ﬁn@mﬁﬁ 6refaltShho gr%@r%mlyla\bmfkm S s dstderigeld wdrkvl |
kenyl , substituted al keny al kynyl, substituted

L e e Y T -

dkﬂ1he§@ﬁhﬁy¢knﬂqand substltuted heterocycllc are as
def i ned herein [0107] "Thiol" refers to the group
[OIIOkAﬁHFhlbga}Q I I%lféw &ﬂ%g%va[e%t eroﬁpt@(né)h@hemy&ém%ahI&yk:(:sy.

erein a is as defi ned herei

stitut al kyl t hi refers to the group
[011” S ARS it @&E%WQ (PS%hGFEIn substituted alkyl is
as defined herein. [0110] " Thi ocarbonyl” refers to the
[0112]d \ Bmlemangneocqfers@qeyegrm ©&N-s equivalent to -C(=S)-
[0111] "Thione" refers to the atom (=S). [0112]

[0113] Th@@ﬁy@mit and f‘@fn&;fcﬁmﬂ@’ dshse(gh@em refofsNo a20mpOddBéncompassed
npound” and "conpounds" as used herein refers to a
by the éé’i*ﬁit?tfﬁﬂn‘é‘ﬁ% éﬁﬁaif‘éjétffelbyant/ﬁ%bgj@%?f thoseoeneigEormulae, and any

forms ?f Bl ?ﬁlggurgﬁ Jﬁﬂpn th%r@én Q}%rkﬂﬁ% CI‘IE RARRILAEARNIAS an 0ﬁ1de ester,

forms onpounds wthin
prodrugepimmacemndalmmgqﬂmle salf, or salV@e, Usleshsmsifad other\dse, the term

rodrug, phar.maceuti accept abl e sa
furtheSgpaisihP BPBag TRt T as GrAar g Eas of M SDmpARRG o coRmounds.

includes the racenmates, stereoisoners, and tautoners
[0114]of “Révematash oaferd tos nuxmppoefredsntiomers.

[0115] “Solvate” or “solvates” of a compound refer to those compounds, where compounds
are as defined above, that are bound to a stoichiometric 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 pharmaceutically acceptable salt of the disclosed generic and

25



10

15

20

25

30

25 [0114] "Racemates" refers to a m xture of
enantioners. [0115] "Sol vate" or "solvates" of a
w@eovposnas ref er to those conpounds, where conpPUIUS2007/088978
are as defined above, that are bound to a
subgesdrizi folmaaet Pietered snlvents tacd whhatdeptonitoxianmudidr aofepgable for
. solvent. Sol vates of a conpound incl udes sol vates of
admingi1atieR foRUTANSt he conpound such as the oxide, ester,
prodrug, or pharmaceutically acceptable salt of the
[0116Hi $8lcxpedngeher istremebn®ss Wele? 008 B@238that differ in the chirality of
PCT/USZOO?/OSS% sub enegkf f ormul ae. éeferr Th
one OrJBPLG SIFFEOCHRESy GIAEGIPANCTH ielydg epantiony Hid eXEHY RIS "N
compduis o AHN 1H{/e§1tt1roﬁtrﬂa‘3/rbx§s‘91ﬂ"'é-f&%5‘1§0m51@c1130§1}1 if B §Qemror more
or "stereoisoners” refer- to conpounds that differ in
asymmdiec céritgraloi & yioui:ﬂe barkwgh asppmactyic snlstitwionangd, therefore, can be
ude enanti oners .and |astenﬁgﬁg{§he

produdi G S GRS Or T R S RUBAET o oy ST ae

descriSidy i€ Ht&RIFB kb fchude MdilidhilVer@ASHRES aPREll 8 mLRs. The methods
asymmetric centers or a double bond wth asymmetric

for thesdgtpsmination o stareachantisire st e sesiativa of piespiromeraare well-known
in the art ﬁsgre \gimgsglgssllon (,%?J%%P %Eidg%lggg @%{ﬁﬁéggﬁ%w?ﬂl AR %dl le{l J. March,

John Wﬂ@)h!ttdleSdn@dedfwalk 190ey.eoi sonmers as wel |l as m xtures.
The nmethods for the determ nation of stereochemstry
[onnandr%d%&né@ H’?i’ eALb 3ﬁer‘ﬁ£tesf&%secﬁ1 SRR it Uhet nkeﬂegasi&& of a
e art (see discussion in pter 4 of Advanced
protonQ;lg:hrais enc@ki@m &td1m1na1=tmannﬁdé tauomeds, oh:/lﬂtedhutorr@nh horwis| of\neteroaryl

and Sans, 0117 Taut one refers t.o
group S ITAL & PGt BHACHE B A G R (g 4 s - TndiSly
such aPPFratd168d) ifdadoleR bOARMidaSIed tASz0BR0And8l £ 083 d

i M ne-enam ne tautomers, or the taut omeric forns of

I
o1 BRSSP LB PR AR B e

capabla®f ﬂﬂé@@@rﬁhﬁlréﬁcﬂj’ ﬂﬂ)&ﬁllﬁ@ﬁ cditﬁplczﬂrﬂi ddazodmgisodithenta sohesctive
and tetrazol es. odrug" refers to any
metabefilp Py eIy thsrecd %ﬁﬁé’@ﬁﬂ“@ﬁed £h& PR RERIES Of Agpmpgund of the

I
SRR 2L AT AT SR R e
such aMPefrthmfthe/\tmedifmaiuinmlrsayebeecdeaved & pat toamsteaseRho dangegscomfpoand, or

conmpound of_ th res i nve t|on ar epar e
on aci i RRATRs” FahExaaab DS s anecris PERabh Byt i,
or sulfﬂ?dr?l»‘%’rhuﬁhd’\@&’mﬁﬁ}ﬁlhd trkendradd fd &/t gr&gﬁthamapse cle@@d9R vhB to
vivo to rel ease the parent conp : an active
regenen@c thtgdtdetheydropy}, amemor eulﬂmdt»dl IELRy, Tespdctivielyc Barisulady favored
derivalf iS58 et RS e B B8isn e Bl BRI 00 Bt e
embodiflets Whefh %chﬁﬁﬁfbﬂ&lﬁ(ﬁta&!e adiginistered Ryopaeey (e. gar‘ﬂynﬂ].o“@ﬂig an orally
sul f hydry group, respectively. Particularly favored

admm@@md\@mmea snke Pisdely akperbedpsetherblrod) REPBisbenhanse
delive OWG%AI’ n‘%}fm%‘ to arb(?olgggplp& %I'tglfea{ (?% 4Re GI‘ZHP&J I%Bflé:tlc

SUC ounds are m ni stere a patient
systen() ecl@tive tbyhea;bdrﬁwSp@n@n Posdrhgsyincladerednérs iraidedcasloanpaoel (e, § §,N-
be nore readily absorbed into the bl ood) or which
dimethykypeerbonyl) forms of hydroxy functional groups of compounds ofthe invention.
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. 14 of the A.C.S. Symposium Series, and in
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delivery of the parent conpound to a biol ogica
conpartnent (e.g., the brain or |ynphatic system
WO 200a083288 t 0 t he parent species. Prodrugs i nclRdEUS2007/088978
ester, am de, carbarnate (e.g., N N
Edwafli Hﬂtohb{é 2t BasravddabylQarfi&rk ﬁESDﬁfg byl mdritas Phodlceutical
gr oups of conpounds of the invention. 30 Exanpl es of
Assocgadiogang Peigatigs Presel 1i98é, bk phwaichgeemnapporanddisron &y esterence.
butyrate, acrylate, and ethylsuccinate derivatives.
[0119AN “PrarefadéutRuiby ¥icepabik spitOdfatg® piarpa@uticleld deBeplable salts
. Hguchi and V Stella, Pro-drugs as Novel Delivery
derlveévg% Arvarigfy ot organigfand rorgente epuntsy onssy alhiat iaghe dhand
7 7
oy 26 YL RRERL087208, ETHHER00TLBBR Ry dy on,
tetraalAmanmurﬁ’h &'hreackatblzable cAsaDG ladiakio furenidndrey gaidoaddition salts of
Press, 1987, both of which are incorporated herein b

organip of FIOLEAIC acidsp uehyas hper R EE af cBYdrgPramicestd spduricqid, nitric

acid, ﬂh%gpﬁ{o%cta&dpﬁﬁfﬂ@ﬁﬁéﬂdr?@rlrﬂéﬂ mp&%sﬁ@ l,61d8 @hdhSs 2881 AR
froma vari ety of or gani C and organi c counter ions

propiomed dcid ﬂnomoumcm eydppensantpopiamad m,glmllmydmmwamﬁelactic

acid, gt S SRy R SRR i ovielr i ROt el il e
acid, HRAsdi€ adid L 14-RRb Cfb)énch’}@)‘b@nz@)‘i’éjé&d Q9 &i®fmarReGaRE,

or inorganic aci such as driochl ori c aci d,
methapgsyifeme epidcetherieaulfanig sad, |1c;2-a&na@|e digilferiie acidci-d,

hydro%?%ggsglyoﬁlc%% ddbe %eﬁieshngr&c acﬁ 4 gﬁloro%enze%ce‘sulic])mc ac%a ¢

as ac exanorc

napht}ﬂlﬂnésulfbyiﬁ:l KA bkﬂhﬁiﬂd} Futohhleﬁesaﬁblﬁc afidyempghorsatiblic acid,
yruvic acid, lactic 10 acid, malonic acid, succinic

methalgpfoninat A BEDH DI HaIo6H & 2Rerd-cRagAbex e 46id. elephFR Enic

acid, 32}9‘legylﬁ)§d r%ﬂ;g elﬁg[gs-iet engg(li gmgg%e :arycllpur%lg?ﬁtlg agld léiuryl sulfuric

acid, gim:ndel a|cn:1 glitanic apdt ]m)ain@symlaf)h[th«)lc aand; shlicgli hané steafioacid,

ﬁh tha e dISUHfonIP %
mucorf i, A B Pl AT 60 oG 2P et pegsent in the
parent%oﬁbb@f&@%ﬂﬁ&ﬁ‘%ﬁh’deﬁ%'aﬁn@tﬁl idn, Zo., ApRRAINARNRRULL ARhEne earth
acid, oxalic acid, 4-toluenesulfonic acid, _
ion, or@a_r@bhmmgml ipeyriir cordingtes vgthas draenis basesniteas ethanolamine,
diethargog%lrgi:né,;] ﬁ{g%{hla#)lgxl[ngr}r% rl%[lé%fa%%m nﬁoﬁtmgthiyl é?ucam?naer b (f( t¥1 I(l]&e

Phannhct’eiuﬁﬁtlbfydcaé;ﬁiblé sﬂt@lafﬂa suﬁtﬁblblf@rr adnbﬂisyht&ﬁﬁhlaq)aﬁémt@nd possess
| auryl sulfuric acid, gluconic acid, glutarnic acid,

desiralil BRIz FRIpERGS PEORSHI G, Suphle s dwidqr includedBoseieareibgd in P.
Heinri{THSAR Eafithdls. Wéﬂn&tﬂ?Ehé i<@Ian%oﬁé@fﬁmc%&l&?sélgfmg%nes,
en an acidic proton ésent 1 n the parent conpou
Sdmxmszﬁdﬂhﬁrﬂﬂéplaced by a metal ion, e.g., an aIkaI
nmetal ion, an alkaline earth 20 ion or an al um num

[0120]1 OUnle& m@fé%g bRRhERe, Whd RorBdh Plrganie %lﬁﬁﬁl%né WEdR afSnot explicitly
et hanol am ne, di et hanol am ne, tri et hanol am ne,

defined h@rﬁm@trchgfnrlafefh Ay, naeing étehydrmgdilumetrqn aféhe ﬁmdtutrhétyi fokewed by

Ph ti.call it
the ot FREE A ot i BB 81 e kRirt o Lob RS s stpelvuen
“arylal RYIBRA6Oh Y RFERko ﬂle%pﬁipt(lag&> (afyiteht@)sal ts further
|nclude those described in P. "Heinrich Stahl, Can1lle

[0121] Prlt 1S ur%%lspoog’%g% %éélll :%:t g&?e(f(%o%pslﬁe%ngg eutGI ;S:oefymers atrived at by

oper
defining substituents with further substituents to themselves (e.g., substltuted aryl having a

substituted aryl group as a substituent which is itself substituted with a substituted aryl group,
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[0120] Unl ess indicated otherw se, the nonencl ature of
substituents that are not explicitly defined herein
w@e@sasnss/ed at by naming the term nal porti onP@f/US10@7/088978
functionality followed by the adjacent functionality
wh1cht19‘ﬁﬂﬂ'fér Etn)%tlﬁl‘%drﬂy é3§ub§ttlttu?é€1 E‘%%ouﬂ: efc. )%@Hcpfllﬁten&!ﬂjefm inclusion
substituent "aryl al kyl oxyca " refers to the group
herein( dnyhigh- ((aad:skghe)m@n@@@) numlg@ of @IIEJB js]lbsltttut;ogls imnidieges tF@odxample

bsti.t ted ro def, ne
serial B biin Bl o R BB O Sl PRy RO P0
11m1te§ ubstibdtihaBd sryl- @ubﬁﬁﬂﬁ@'av_ﬁfsd&n@ned Aylbstituted aryl
havi ng a substltuted aryl group as a substituent

o122, bR SR A B P B b

imperfigsibegubstitagon patteesh @Y., an@basubdtishited wathysl @6 goupet Sukh
are not intended for inclusion herein. In such cases,

impermpsibastbRtHip AN EmSHRe sglknewpde thewkillsdartisant hr ee. For
exanpl e, serial substitutions of substituted aryl
[0123r 6Pgsentil referd soon@ahimals aad bisdludes hechaas ytd rg)mdummnahﬁnmals

limted to. -supstituted ar substituted
Exam%lﬁwépaéla%%e@%@e Uty not smf(?sht SYICS i TFISYEr: pineg pigs. pies,
rabbit{ REET ®fed %}a&hﬁ{eeé%ﬁb%ﬁgﬁsm“ons are not intended
e

to inclu | mper’'m ssi bl e substitution patterns (e.g.

o124] IR R RRtnshalh Bl i 6 T M- T

dogs or B&s)S lfdrlﬂ £malk (ESAN hodsesl 331)1 gsPPahd RBbratdr¢heihsld (che rats,
manmal s and i ncl udes humans and non- human mammal s.

hamst@s.gueaPigst Pisatriallitss dogse pugenkayst are not linmited to
mce, rats, hansters, guinea pigs, pigs, 10 rabbits,
[0125]c alrﬁe te@h@l Soptgmal”S),r “shieaally’Cansed drtudhonaihs spédﬂﬁ%bn Tteans
mamal " i ncludes, without limtatiagon, huma
that tha éwgﬂqeetléﬁpwbgd E¥engOf Cirqugtanss maxbuh neefialehO%fﬁr ri’ﬁﬂ ghat the

descrq;tFo%Viﬁcluﬁ\% 1§§§nce§’5vh@1‘egﬁé eveﬂpgr élr;’c*aﬁfsgatn@é éfcc@fy zﬂiﬁlﬁst&x{&gﬁl which

amsters, guinea pigs, pigs, rabbits, dogs, or
it doesnmnkEytsE)xam[p&]_Zeqer'd)'hys:lw grqug o'pt)mallgna(bﬂ'o or di* @p_hsmuna;l With an

okt i b et B AR R b0 P s otnaes

mtuaﬂ&k&twlﬁb@@ﬂ)ﬁ:ﬂl@fer&%f@ld)rgroﬂﬁﬁ rﬁ(ﬁ‘r@t of BubsEd WRh b8 BlkyDElougasd
i nstances where the event or circunstance occurs and

situatignsswhene e heteragyclorgroun isdoesibsbtutedppith tiwaHgyl eroup.
“heterocyclo group optionally nono- or di- substituted

[0126]W trogBtingilioyp” Gf@up a gpRapmgtlofatonsitiataleylattaehedhoit reactive
need not be present, and the_ descrjption includes

group gy 3 palecelg4n %rr%dUPﬁSeorrfg?\éern&c%q rgachivelip Exampisn et prgecting
groups%gltﬁl’ég%lh{dl'ihet O ocy Qnﬁll}’iﬁlwg{somt&ﬂg%égo stulr'gtr%ma%?ﬁChemlstry,

ret O group Is not substitute
(Wileyt, Bed ed. Kb 1 ymdUterrif @] HirRsat ect.j Ggmgersiipt of Sfethetid @rgmic

el SR 1G QS LI N, BLfRCHEE L0 Leactive,
g‘roupsﬁﬁélﬁ@lé %‘ntn¥} agé@lnmfﬁﬁ)r@d‘ce@/[ theﬁf}ll 'lﬂ}ﬂzy |GXRURRDNGRITEIS, rers-

f ound ene and P. Protective G oups
butoxyicarbGnygdBic), @eﬂh&ﬂtsulyl (TNISW, Béylmeﬂwéﬁlleblethamnl)for&MSES) trityl

and Su@ﬁlgﬁﬁ? gr{yl g)roupl_slaglrl}lflggycaﬁaony 1, 9 ﬂu%?eg}g/ﬁlqgh%@xygal'b%g} &?\sl.b&),
nitro-veratryloxycarbonyl (NVOC) and the like. Representative hydroxy protecting groups
include those where the hydroxy group is either acylated or alkylated such as benzyl and
trityl ethers as well as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers and allyl
ethers.
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1971-1996). Representative am no protecting groups
w0 neBagE23g or nyl , acetyl, trifluoroacetyl, benzBeT/US2007/088978
benzyl oxycar bonyl (CBZ), tert- butoxycarbonyl (Boc),
ri - [ i el I
[0127]} SE@&EH%/ }rulaxt%t M]Ie c({y'}@l (S)lt%l (%th{l t@lyrtlkot%y}}ﬁé é?rgl{u Bl Rl
aawpmbkyhnkyoamhmmmM”nﬁmﬁdmanamyhnmtmymoﬂmCanbdhym;ﬁﬁMﬁ@g@

nitro-veratr carbo and the |ike
pham%f‘;ﬁlﬁlé@é%%f@?ﬁ%@ﬂ ﬁiyfﬂarscssye IJ %fQN %&S&Saﬁﬁ@t@@dﬁ ot ifde
Accep&%@é@aﬁ’i\@}@ be e)w‘ﬁem q{cﬂﬁé (BRIt lafe aQ:'c&;h%le %}Weﬁztrl%gryqrse as well

al kyl ated such as benzyl and trityl ethers as well as
as hunadnl@larraadeansal u‘s@tAéplyaimpeymaaiw acet}btebls carrier ail WIpsq:rit hs used

in the fg@ﬂ S%%ggt} lglénfsmg%gef 28 Z(g)rg 80?1% %Pﬂbcamer or excipient.

conmpositions of the |nvent|on the term
[0128] pNﬁthmé@mqedatheyneth@dﬁeqftﬂaﬁapr@sqmamvp@tnom theefelld pingrierms are used
with (B a carrler or excipient that is useful in

}bléﬁ ]Pﬁ 1gs: phannaceuti cal conposition that is

eraIIy saf e, possesses acceptable toxicities.

[0129]Ac Chpteanh streaing; oF stresfme e phi diseaseisdydsdie t hose t hat

are acceptable for veterinary use as well 5 as hunman
[0130]phélr) megre udniting lor l:hslﬁcmg\ tHeprikr O’fmeedﬂbpmg theydiscase peabdiging the

arrier or. _excipient in the specificatio
clinical MBS 16 16 (1 HRRR 50 LV IR 4B RO e R i@ Rttt or
prediséfr%tw tPthe A seSEHuPIER ot yé k& enWl Blhdlﬁﬁfaf Eﬁﬂ;ﬁ@m‘é O I3 lisease,

hods of the present”invention l'om ng terns
use

013157 Bt e 1B o s ﬁsThOfPégemf he
diseas¢ 8Li20dlinick) sphS¥eRI g or reducing the risk of

devel opi ng the disease, i.e., causing the clinica
t I
[0132]t5¥{;55 cr;%;ﬁ/e\ggg }Q%és%e ?g’ eceﬂlgfnétrg%gs%}/o% q'gh% &S%ng@’cal

symptding. does not yet experience or display synptons of the
di sease, [0131] (2) inhibiting the disease, i.e.

[0133]ar Ae;}?&feﬁed Bhbb@HAT SGhL DR AREL ARIBRI 99’ 2 §ibise H-BEASRIS of
ts clinical synptoms, or 15 [0132] (3) relieving

lﬁhewn$&wdhsasse i.e., causing regression of the disease
or its clinical synptons. [0133] A preferred

[0134]e MpRlichR MHia@hodikle refyEidtdeR®miningd the ptd¥eite Rhbantd sEASLticular
hat consists of relieving the dlsease [0134] The

dlseasq ergondigiongAeditingally, dhetesm refersde detiminmg thalevplraserredy of a
particui%‘ éﬁ&{%ﬁ&% & 831'[1?1}], a%r&éll%%lr nlto%g g% glg%ﬁs%a&ror%g&ﬂkgﬁ Fd’]det?rmme

onal ers term

its res@hséﬁ\/ﬁﬁdrﬁ@ulﬂfthaap@abtrd:gimbﬂr di sease or cond|t| on, as
well as nonitoring of the disease or condition to

03508 gy SRS B g P
compoana that Wilirelémiisthe hlegioali nt meflictlhesmukg efct tlssue system, animal or
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 disease, 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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conpound that will elicit the biological or nedical
response of a tissue, system aninmal or 25 human that

WO 2008083268 sought by the researcher, veterinariBel/US2007/088978
medi cal doctor or other clinician. "A therapeutically

(01368 f@atityre  AIR W namngd MdeschAs RIRME L Pho R SAIPAUR LS,
t hat, when d [ f

, admnistered to a mamm or treating a
Examghles @d p&tjentssingluflé, ibot amtnot bmetd echicsuets, haresienspmtindagrigs, pigs,
.the 8i sease. The "thera(ﬁguti cally effective anmount”
rabbitg; Gafs, %gsyg%aZ?aé%‘ipn@O“ésnaP UBYHpound, the disease and
its severity and the age, weight, etc., of the mammal
[0137] 0 Be temeanadmalIni@ia0e8he83za&tiPCTHUISHO0NIBE9 ZBimals (e.g.,
0l "Pat.ient” refers to ma l.s.and includes hunans
dogs QT A BHHEI HA A OrScs 57 R4 S0y GRS Pl
hamstetst g@héa 98, pidsMabBis, degdYoe fonkéksy, hansters, guinea
pigs, pigs, rabbits, cats, dogs, goats, sheep, cows,

n S 7] The tern."” | " _hncludes . widthout
e R P e
metabo#ta) Mdragpecivalalissuli@aesstatiercas be dofinddi 30e didfiflished ability of
. .laboratory animals (mce, rats, hamsters, guinea
1nsulnb fyexertitsduologigyisictian agiptist brapd Fapak ek copcentrpiigny prpgacing less

ol hd g2 j ! defd ned e I
o EGTRELASHI LS ERTEELRER PAICP D8 D91CHAL X, B
(1998) HSQT406 pedFE¢ At ReanMbé. (d283)3dd 44s50) hinsdiimteasissdne fersons

ahil.ity of _insulin to exert its biological actian
have £ iimiaisted Witk PiangL S Cbaeti At PoHS B Oper i Feds o
insulid fheldpN MpSre@ARERIZThsRliR k Q&8 TRl if®€cier® ifsulin activation of
Reaven GM J. Basic & din. Phys. & Pharm (199
glucog:upgike AQGdaiiod api storape imnmselewnd iiadequated88)lin3dpregder6®)lipolysis
: Insulin resikstant persons ave. .a dimnished abilit
im di§® $tuB abif St PO PRUERR il 8uta ™ R TiSfln SRyt pan
cause 8f calttibuté & pdlySatid Hvdrag kaitombhitipafsed glute¥RSolefants Pebthtional
resi stance include insufficient insulin activation of

diabetgy, gregphelip pyndkeme.dwperaeision. abrgitytadreagsslaresingnsct wrighof other
I el o om of Linolvsi ;
asorsbASASBHELS, WML CARSRSRAONEh BRI 5 ARl .
diabetiorstdte weeachedisul i N resi stance can cause or contribute
to polycystic ovarian syndrone, I mpai r ed glucose
[01391:10&% anmedibert IR or “d].8bel efead¥RlARAL & SHBBOR M is
pertension, obesity, atherosclerosis and a variety
generadly chetaeterizadi byometebglic davents mairdductivhend wiglidatinn peglustsarhat

st [0 K0P SRRSO PO B 6P S DR ot s
defectéMBldldviatéd'bldvd glioabetRered AN hyperdiye@ARE" UhvoGANEE fr@B of
hat i eneral ly characterized by netabolic defects

t hat
diabetgsprp F&é@&gi@wem Tioe il diabsten At degiikedsbovhdiype | dishptes is

) L ur : 0 a i at o
snecf AL 0 DL, SRRIRPLL A5, PAORS, BB s
utilizagbre VEypedl biabetds gftercasers in efesficeel dodmalS or even elevated levels of
. . "hyperglycema." Two major forns of diabetes are Type
insulin and;jcap &¢sBY omytheypadility offiziet Bsresnagd gpiepTI el taprswlin. Most
Type T ¥RBetc HhRRSLESinbfin A @RNEHH Y a t8iVeRBHEENG] oRsulin, in that
YPe abso uctlgélgg‘?i cl gncl}}1 ogsi nsul i r%, %Le hor m)nlen%%t sulin, in tha
insulirr eguetiat edn gt wompensate for the resistance of peripheral tissues to respond to
insulin. In addition, many Type Il diabetics are obese. Other types of disorders of glucose
homeostasis include impaired glucose tolerance, which is a metabolic stage intermediate

between normal glucose homeostasis and diabetes, and gestational diabetes mellitus, which is
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utilization. Type Il diabetes often occurs in the face
of normal, or even elevated levels of insulin and can
WO e®8i083288 om t he inability of tissues to respoPdI/US2007/088978
appropriately to insulin. Mst Type Il diabetic
eluco BBl BT Ih Bt o RRES ALk ARSI NR B DPEANS Tape 1
diabete@t conpensate for the resistance of periphera
tissues to respond to 30 insulin. In addition, many
(01407 Y Ahclibrmfl AOGRIIRS AABIRO S Ers 1O Qﬁ‘fst&}zﬂpﬁl%ta‘%h(%b%%ﬁgﬁ‘ftﬁzs
gl ucose honeostasis include I npaired glucose
mcludmg agrdangeg] obkdityhinsglirarepstaadn Iglm:osﬂ1ag3éeramueed1abqjcsahgpenen51on

and dgsg,tp\l@{erﬂ% liqergg:aggjlé%g Sf%é?? PEOSt %ﬁsaé%onq(?egg Ults\ﬁl 1ncreased risk of
vasculiPO&in@83238 PCT/ US2007/ 088978 gl ucose intol erance in
pregnancy i n wonen MAth no previous history of Type |

[0141Eyrf‘l“g1¥ge . laibggréfng l%esgy CIIS 614 E é?d he t P§@8FI? 8?walsl[ circumference >

102 crabif fefBuhi t $85cm inwbidehh, g rédoetaRdndad b9 Besthir repoftdflthdhational
resi stance, glucose i nt ol erance, di abet es,

cholestgrplerdustisingrosBmagigerd pandl o aléwptaon Frdgaioabast theatmented high
blood 2h§lels %m éd%lt?@éﬁgf%\%fﬁ#%% th an increased risk of

vascu ar even erm "abdom nal obeS|ty
ined by a cutoff point wai st circ erenpce >
(0142} o7 he r%ﬂdﬁhﬁ%rfo%\%g@s{?(? doe i 432%% imgpaired 6@}5{%&4@@@% and
gestatfolﬂgl dil¥etd HaGPBEL Rlideld® tyriﬁé A%ﬁlcan BleLRS WeERkation (see, e.g., The

educat 1 on program expert panel on detection,
Expereamuattéeom, thabdagnosia bnkfiasgficiioghof malhflt@d\delrhhtsl PsibefesCare,
ATP Panel 111). [0142] The guideli nes
(1999 gpﬁgﬁgﬁﬁ%:ﬁgg ) Type Il diabetes, inpaired gl ucose
tolerance, and gestational diabetes have been
[0143]y{TIhe feseh ‘Isgeretasoges Pieeana pibalaceer wemnoendihabsiimelaiss secretion.

For ex%-n%ie’ atl Im%g 11|1 (s)é?}c?%%go%ﬁg‘ggeai stu%g or?‘ég@o%%ﬁ%&t nﬂ@%es secretion of

umuhm1999) Vol 2 (Suppl 1).85 19). 15 [0143] The tern
"secretagogue” means a substance or conpound that

[0144]St iR Ité?’ﬁ@%&l%ﬁﬁ)rn?{ 6fo‘abeteF Oiﬁcl%ﬁ@s'mﬁtels n@ﬂlrhﬁéwo Polyuria,

secretagogue Is a substanhce or conpound
polydlsmamﬂdato&whsgar astusechhafin, inasmpbiating [t}@ﬁrélo@]mrﬂ’d)reustagc nF or example,

« " of di abget i ncl udes, but.is not

polyyrty’ Ty theassaep Bl § Bt maRGA i & craierie olydipsia”

meansBF&Hi &) ex ERGIOE RRFsBlahA gﬁélbﬁhéglé?%éﬁﬁﬁl eXedd e edtiDk. @ﬂ@éf@%n‘ﬂptoms
20 "pol yuria" neans t passage of a large volune o

of diabgt¢srincluds; iergy 1ac1gispe ﬁuspgpti‘t@l@ty to p@'ra}d@juﬁgqtlgms tespassally fungal and
staphy‘l:ocoggal Gife&tivh )S%Aﬁ’s%%;aﬁb 'I(%toamg?s(iis n(ﬁeHl?ar%chij ?%gggtlon o%rl‘(% ona godles

excessive ea es 1nc
in the Blogd). i ncreased susceptlblllty to certain infections
(especially fungal and staphyl ococcal infections),

[0145]n AYRE ?engaggméﬁéa%%ﬁ* ﬁp(?i%l?eté @lﬁ@&?gutHE BgH%f.téH]toPIfnicrovascular
ketone bodies I n the bloo

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

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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25 [0145] The tern "conplication" of diabetes
includes, but is not limted to, mcrovascul ar
w@eooplsxat i ons and macrovascul ar conpl i cati onsSPCT/US2007/088978
M crovascul ar conplications are those conplications
large bI3Bd vOSB&TRdsY. TEERIbmpNcaTRk indAlR0M oV efaRl a3 ease and
These conplications include, e.g., rfetinopathy (the
periplieng aiesouwbm diseasel ¢xsdiofasvilgi dircadeiesitre thdlisodesaddedd vessels of the

heart. 5 £5, SHP AR b GHObH oot B 4 A0n b FRgan
Behavi& Eﬁ@.%@l@t@{mra@f}mlpﬁ@\t&r\@&ﬁtlby? N KiGineVasdhiaedsesé Wesenerally

to bl ood vessel damage in the kidneys). Macrovascular
one olgwsmgrial vamp.onguding, 4 holspedompdn @ioirofssred hags lyegmbloat Ipyessure),

result from 31 WD.2008/ 083238 PCT/ US2007/ 08897 .
coronfr et G1sEBR ke APAAHAR. AR LES R TRAT T qaoutar disease refers
to disdaB& dfdRy o€tH@ -blodtiFedicl@RSiHE af thd hsSASR iPdTibn ARIORANES 8f the

vascul ar di sease. Cardi ovascul ar di sease refers to
blood ypsseladleat carry blogd o leegséran gfuselse  heart. See, e.g.,

Kapl an RM et al., "Cardiovascul ar di seases” in Health
[0146 pn T hEltsrrut atiBedsalerdsis” eapompAdSesdhgeu] dvki¥eass Hhd bondNes that are

York 1993). Cardiovascul ar di sease is generally 5 one
recogrgzedsamngdngersiogd By phyHelpiiragiicing . the raleyapt faelds %f%n%@w%
Atherd, .%fe%tfcecqr&igva@ 1y cﬂgsgg’é, Qgg)nlr}ﬂ‘?e%ﬁ rd‘?’s)ease Cfﬁ@{) QALY a@gcﬁfntlary artery

I sease, stroke, and rheumatic heart di sease.
diseas®er ispemnia hearaidisedsa), celcbieaseuhefiBemse ahd peliphessd esssoff disgaye are

.of .the.blood vessels outside of the heart. It is often
all el R s T BTN HRHSH VO SPereT e Eoiinayied by Re egms
“atherbRbroie” AMi“BthIHEElkRSic diRidd] The term

"at heroscl erosi s" enconpasses vascul ar di seases and

conditions that ar 10 _r-ec iLzed and underst ood, by
R S e e

concetitRfio$ fiebloodMohRE@&Lle@¢lot i ¢ cardi ovascul ar di sease,
coronary heart disease (also known as coronary artery
di oL ' ' r
0148 SRR Tk or B AR EL e SBBARLASE Whitncement or
inductmhi afiadahctiva i testitdn. ofts eefimatechemoseings omi rsodiriate diype 11 diabetes
. therefore enconpassed . by the ter "at her oscl er osi s"
by inctggein R SLEPEPEY M e UREEsS NG BRI A M The t or m
"anti hyperlipidemc" refers to the | owering of
[0149]ex Ebs torme tiglpiedidesHn(C s T)atd wned hereith linsotporgesiés¢anagon usage.
vos U8 u bt Ol S DR e L Bl P srve o e
fatty atifslthat areus@f byamiisule tdiRFoOénee@NStb i @idn oF afe tERGANY £id stored in
. conpounds can nodul ate Type Il diabetes by increasing
adiposp Hgs{€i n i n a human, t her eby suppressi ng hypergl ycen a.
20 [0149] The term"triglyceride(s)" ("TGs"), as used
[0150]heBec¢anse ¢hotesteparaat] 55 drs warmimnlubia gey mukCse paksageitinGpecial
three fatty acid polecules esterified to a %Iyﬁerol
moleoyle] GEAlEkes FERWE 87 VIPOPEtEio T OTdei (e be qensperiehit thg plasma.

Lipoprd&&E Y aB6l1Se GelHeDIdsR £085 SVer?ﬂ'oggé’[ﬁ)tni AB/oP Hefint removal.
taken up and stored’in adi pose tissue. [0150] Because
There mhol ksttérveldizundt Hi@praeies deteeng imsot, womppsitibig yensist afuk
functio%a(irlgt ec%llls gf tslflgesgllaﬁlintestine, dietary lipids are packaged into large lipoprotein
complexes called “chylomicrons™, which have a high TG and low-cholesterol content. In the
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 tissue. Through enzymatic action,
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25 nol ecul ar conpl exes known as "lipoproteins” in
order to be transported in the plasma. Lipoproteins
w@a0v8mgesul ate in the plasma due to over pr odup€T/082007/088978

and/ or deficient renoval. There are at |east five
VLDLdéﬁltHerb%eJ ﬂe@&’&ﬁ%@ kdkSn %fbfy%é ] d’r t?&n%t%nn@@fﬁ@c%‘tédn@ﬂ‘pate
density, and function. In the cells of the smal

density hpelstbtenre(“llaLé); aID)L Isipitds, @ther pliek aged therit\cm Icansgﬁeu“ther

popr ot ei | exes. omnj,cro
modif Ry HerBtaner A Goincnb Bt gk ICOHEBHRE fmdh ke down
by thelliv&e lor ishSk@N l‘}}h&JtleaﬁE&rtleltlsﬁj%t %gh aér%n? ?Kﬁ%@ﬁ‘n @%L ") helps
el eased into plasma as TG rich poproteln
removv @hglei;tgtwl ﬁemspeumhtnab@?pucﬂ1e|arprQ¢e\sﬂ_¢]_legi rewﬂ@%opstpmt@nspoﬂ
function is the endogenous transport of TGs made in
[0151F herht tet@rd9klipigdngias eded Yo @opasiEetdSSthoptdiiasitiblood plasma
enzymatic action, 32 WD 2008/083238 P /882007/08897%
mcludmglimﬂeé@pr@éedeartdﬁ@rrelfrveltﬁdde@lwfdlnoar@éﬁnw Dyclevaeed lpyady of LDL
r [ diate density Ilpoproteln
and/orc\/IrItL))E chE‘ded lnve?s {){Fﬁw‘i ther taken up by the
or is furthe nodified to forml ow density
l01521| i Ebﬁfeémeuhﬁpf(rhméem}a 1E®&dqssb‘éll%'l*f§rh“!1§|@éﬂ tbﬁfczimww oken
dowmn by the liver, or is taken up by extrahepatic
[0153}t i 6]5)ueFaMlzthﬂmshﬂwic'rmmi@taehm gehetial diyortier that causes a
renpve chol es fro ri pheral tjssues )
deficidE R asTeaT ot 180ty L8 RROARPEr Bl mbleaiEparte L igas )
deﬁmeﬁbﬁ cABEdise @%%b&&hlﬁ@tﬁ’@rﬁof 162E %ﬁ§ntitfés 8PRPbAB)oPr&¥ Rk $n Bk blood;
|poprote|ns in bl ood pl asna i ncl udi ng both depressed
[0154]I e%or ol z?zﬁ%@gpegﬁ l%slzer@f 6]_‘1 ' rﬁ%{l\gft:elglrcgzs 08 gI%%éthe S}so(g?er caused

where H@L\)ndelflﬁhé Akfelhie atsefidn ofyipgdos ph GRMBL rdceptot Q@ft thdwtsult in
is not limted to, the follow n [ 0153

malfurecgampg AD1Hgserteryangior abshes Hhe EDMF%@P&E ﬁelﬂné bangohoEt

meffec:tlﬁgli:l g%ggféf %L%?/ftféffs%gﬁé%egrbr?%s&]ﬁég 'EEC]FJIJ‘% %dsféﬁﬂsaﬁd total

cholesateflilevebnayheplasmause t he accunul ati on of | arge
quantities of fat or l|ipoproteins in the bl ood,

[0155][ OB3 4] FhAdiaFehbingl F@@%})H@Pllz@%ts@'l&lb@magmuﬁlﬂl@ll?@ﬂr&%lnytype
common genetl c di sorder Cause wher e t he under

hyperligedesye is an 1ah@é¢ql disongfr wheraprioenss and theie atfeited ’étseé@gme relatives

ene t.hat r esu I t i,oni ec
can at SRS v ol RSy PRt Bl SRRl EEFGPLPHDE, ¢
cholesiertfaf sftdnoddr@alyaieragid; LDL by the LDL receptors
resulting in elevated LDL and t ot al chol estero

[0156]I € 42' SFdnyzl Lpﬁggétgéﬁo&%%?e%nséﬁ%)ﬁE@ﬁ%&lt@ely%m&?&tosomal

dommdmt ;gemmtaenmmhpﬁ Theygefedt igdatesd tey 4 Sngla nuclbetidetredtation that
dlsorder where patients and the| af f ect ed
produces g gybshigion of gléataa?ﬁne Q arpPingayhigh oy rquse edppgggafinity of LDL

t |
i 022 SR S5 0 ol MG BB on o
cholesded l@abed; [0156] (4) Familial Defective

Apol i poprotein B-100 is a relatively conmon aut osonal
wlsﬂdommnanﬁmgﬁnek%@mﬁpnﬁen@%mtMsoEﬁeuﬂqﬁegﬁybénpaused by

a single nucleotide nutation that
Hyperlipoproteinemia, is an uncommon inherited disorder resulting in moderate to severe

elevations of serum TG and cholesterol levels with abnormal apolipoprotein E function.

HDL levels are usually normal; and
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produces a substitution of glutamne for arginine,
whi ch can cause reduced affinity of LDL 25 particles

wo 0080832238 DL recept or. Consequently, this can PEIES2007/088978
hi gh plasma LDL and total cholesterol |evels; [0157]

[01ssgr5)(6)camawz@d1 ByehetBlLé el iDedb@amodlisierit&f G686 thQyIAh the
perllpoprotelnen1a i'S an unconmon

Concehﬁhtém Qfedan*ias\SLBérls elewaied. | Hys can eaveemad éo trt@d@@tﬁéy elevated TG
ns of chol sterol

evels it Rafi Bp o RSSO B GRS S50 Tl Bogpa oL
levelsusual | y normal ; and 33 WO 2008/ 083238
PCT/ US2007/ 088978 [0158] (6) Fanili al

o1 R B P T Rrlatr S SOPUER S ELPGLECE, HesBliting: 1
diseaselrdk #adats, sibh 8s £RidtoeAUSEypE | dlabictesnDasy I&iﬁﬁilbb‘te@l(&)éﬁtngch

TG levels (and usually not chol esterol |evels) and
syndreuge, hypp@rpifismzad sextan dipenit FEnpbigt prea&adrygousk faghpes, whiah
1nclu({§?%1§tﬁ1;:{)@r§lmﬂflsa I?IE)&]C% %‘gd?iﬁf%ﬁlmﬁ& qﬁ‘(? %Iﬁcéas@cgréfaﬂge Tt kadluretlcs

and V?fr&ﬁl% @rlﬂocksu;c; tB)alsetay hisk tfamtqrs chlﬂ@erlﬁethryd'atabake Per t&aﬂ) ealbiies
etes, Cushin syndrone, hypot hroi di sm and

greate& 8}@9410% F?ttﬁ@éedofﬁg nGkaper gfal ﬁiﬂeneS( a?atarr than 19k clodestapksintake
greateY\’tHaﬁ Roo 'rr%;gér' ggy, Bblthdl a6 Qi({e%éw@élu)}ﬁyl ublo élﬁr@ Bge?slltgz uch as

trog en corticosterol certaln |uret and

a I o,(;k . et ar risk f | de
(0160} TR b b3t Al ey el CresPioBe: o Meaddi A e
Organflz@%bn Saﬂ%quM@ﬁ Thédx “Bi\/ﬁkﬁgﬂ%%r {hah ab sqalet fo?%qeﬂraﬁébe r3 kg/m

than 10% "chol esterol i ntak ¢ greater t ha
for wages (BMbéqualks|weaghd (@b&@@t (ﬁe )aIQb@hl@r is lhlsléed @rﬂjvambésw edlcal

condl’[[aocngor (ill-lgge ijlag F:r:"ss ar\ﬂgntil%gr Bgfsug r%iy %15 | %ﬁcr)\%%n%}g &vtor for the
develdfasesit bﬂﬁﬁ?é I di2bktey (e ead. ?Bar&&t&@oﬂﬁer& Eﬁt‘a@%of Rev@ogand :172-
27.3 kg/ for wone é/(B equal s wei ght (kg)/ hei ght
181; a(lﬁ%n.OW%ée%a% yAns/ |Gl 8ert 8981X/%3ri%"t3y1 1)-medi cal 15
condi tions including diabetes and hyperli pi dem a.
[0161]Chd%e toymi ‘pamdress” actkisawn giandlorgamah dlfe digestivbiend endocrine system

vel opnent of e di abet es Se, e.d.,.
of ver gfefist B Wﬁé?m@}r/‘g]ép' %R@?Cfeaaéecr L5pibidfaiioroneypgs and

hormo@BsuEA AWM Rhlin, LN and &TP ad welliad othwsénnohé@%)
53: 1543- 1551). [0161] The tern pancreas refers to a

gan_i.n_L.he digestive .a endo
(01620, 315080 By L b BEREINES SOR R BEAE BNRH AT plloreas
that arb@fdu edi g%&!hbt/fh i616% Y Secatd irdQ1if @ MBeShdhoheAS
i nsu AP-1 and G P as well as other hornones.

[0 h 7 f g
[0163]r e% g%%aen%; o%ggralgg@’r {CE%L gofa 1§ fm%ﬂdsih He 159113% reas %E{E%g%thgtr S crete
insulirg aoype,tnt @get hermoimes.i sl et s and secr ete insulin and

ot her hornones. [0163] The tern "beta cell" refers to

[0164]C e*l"l'léte‘;‘lﬂu @ﬁiddcﬁng @(91”' r%fe‘?g tonené—ﬁﬁgé‘efcM@ﬁoMﬂEs REFhEbfod

i nsul I n, any I'n, and ot her hornones.
stream. Endocrine cells 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.
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25 [0164] The tern "endocrine cell" refers to cells
that secrete hornones into the blood stream
wEnwseosi2ee cells are found various gl ands and PCTEHS2007/088978
systens of the body including the pancreas,
0167) N BRL bAESincARE” RIS PLARBD nbALER indlf€tdretion i
| Jefers tpgﬁf endocriﬁ% gelps Pﬁﬁt p%glﬂﬁgh%%%fn#g&%eme“m]m
respofiglte dpodrineke e ineretids cellide GleP-drandt@Pgut endocri ne cel
sthat produce G P. 34 WD 2008/ 083238 _
[0168PCTIHSADTh OGBS {8ferst Ji%%]ypgﬁﬁdetlﬁ)rrﬁo;lé that 1%%}]1%'{65 rgﬁjcgges
to a group of horrmones that" increases insdlin
metaboligine {isphn bmds temsolirsecemofs sl sdositivk nellsdridnsediates glucose
ingclude. A P-] and G P ..[0168] .-The teen. "insulin"
wptak P s 56 (g PP D LB AR A St P LT daPgltsidsies
met abolism Insulin binds to insulin receptors in
[0169] nglhipeiterms €akP 111 0 glaedgendikg papitied ies pelide heenort primarily
. b1 -] treat Type | di abetes and
produ B RE el Dt T ab Aol (bR B Ratq ugEn et
increaSéhd?a 2€l] mass'glducagianehd &r@eiph] Maibitk acid sBaBfidHhd gastric
hornnge pri rilé produced by L cells. GP- |
emptyineindigEemacs and Heceaseelopd mntakedey inarsasing satiejon
secretion, increase beta cell mass and insulin gene
[0170k x ghe $s3incHGIPT" ohi gistry iakibdoiygeptdd an “ghhdo@&&béﬂdéntk ins%linotropic
enpt.yi in the stomach, and decreases food intake by
polypqEiik isdiThl S BEHTSE POTHOre ASFS PHAUBH K et G Stimulites
insulin @Rfektibh C GIP Bisb hhOEi¥niReRt fBCts Of JipQl HESSisdEPendent
i nsulinotropic polypeptide" refgrs to a peptide
at es

ho ps ed .prinmariby by K.cells.. AP stjnu

017 R AR G B TRES 5P Rl Reein pobhBbee  grs to

an intrhéepiuthr Bighalbgd mstull dlvobled THE1ah @ bIBloGANVBroREses, GYGhdifg glucose
an

,QﬁP"g@r,"cyclic adenosi ne nonophosphate” refers to
and lipidymetabaliyyi ar si gnal i ng ol ecul e i nvol ved in many

bi ol ogi cal processes, including glucose 15 and lipid
[0172]meT i Sagor(i 91 #ddrs The corepenndabamisds'to b ef@por bid Riggers a

conmpound that binds. to a receptor and triggers a
responyglHicGiLle Ahiisgnish PRTICATSHERT St refne Bt SR & bprmesmeddor

exampR) RUFRBANES lal 1 Blo gRaNREFTIBE sibRar tOQﬁgﬂq?B&ce@ B? the endogenous
) produces a physi ol ogi cal response simlar to that
11gaﬂd-produced by the endogenous ligand. 20 [0173] The tern
"partial agonist" refers to a conpound that binds to a
[0173]r eTleplenn *paitlalt dgb g S erstto RAOkipdlind BEPEIASEol drelerkisdnd thugers
,ﬁartlal_agonlst produces only a partial physiological
a partigl gespepsedn agellt Repagtivd ggemesoduceaenly apartialiphysidogical sespbnse
f the drQ¥ QLN 4gr i ves fromthe discovery of conpounds that
o e actggghag%%?sts of IGGPCR2 (Seq. ID 1) using a
- based. screen. A stable CHO cell |ine expressing

10174] 5 ehesTeae  Grgarter He Untheofiscorertas compopndsitbat aet areagonists
-0 0, AVl et st e Bl Loy 0
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 CHO 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

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

present invention is useful for the treatment of, inter alia, Type Il diabetes and other diseases
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parental CHO cell line as a control, increased cAWP
| evel s coul d be neasured and conpounds identified
wao b@s/osI2ske exanatide, raise cAMP in cells (seRCT/IS2007/088978
Vitro Activity Table in Biological Exanple 1). Since
assoc@tlte%\/\ﬁttﬁgodr%wc%ﬁﬁé LaphRt. TRV e Y BInsstd JbsErht?edQEtt}ﬁs ﬁﬁ/lehtlon are
i ncrease insulin secretion in a glucose dependant
orallyrrstine fse¢ BedoBra|bpginphd 3)Epmnplinsa 9 grifidar8 ) fferbmatipg deagume to
or. the treat |

exanaif R pdiBe MG BB v LERLRE fosi i Boloe Disblsmiss of

the prEéeht 1HSRHA (9288165 gi @S EREh @yl alb tikhkB @RS predeMERRERion useful for
control. The novel agonists described in this

the dipgnpsitaf gnreanbia, doabetasynd othiev disaserampainted M@télbe@m:ﬂpheelth.
3), providing a significant differentiating feature to

Emb&kaeaisidehe Bodntibenal |y, the islet specific expression
of the receptor for the novel agonists of the present

Cbnawnm%ntron (see Biol ogical Exanple 4) al so nmake the
present invention useful for 5 the diagnosis of, inter

i,a, diabetes and ot her di seases associated w.th beta
[0175f erﬁeweerewl ds Oéﬂﬁdartrehtnéfﬂafont%rqpﬁ%ttrt By Fegwgddinds
[0175] The conpounds of the present |nvent|on are
represented by Fornul 0, 1q (1)
10 wherein, the Iett d/Z are each
independently sel ggt ;% N, N(R3), S and C(R3)

and at |east one of X\/¥ ﬁﬁ&;z is sqpected fromO, N,
N(R3) and S. The subscript g is an |nteger of fromO

{
wherejrh SRR A0 e 8151 % B cactt Bk if Rlesfio g Bo M and
C(R’)HNaOleadt ofte §f KSY and Z i3 BEledted 8 B WSNECR4Ad OF ThE sdbséidpt q is
CH2)n- wherein nis an I nt eger of from2 to 4 and at

an mt«rggea@t }r@lﬁé) teidz thegubsgpipht Bdnpyteger oifiRG) 0 tes}; thy ybseript s an
| 4 t
1ntege§gagm Oatrcl% Q%Wth%%ﬂ’%{)orpr g Slgggzrcl I Cqut#r (_)Ppn%héa(?io)sﬁ fca z&qz)“

wherea Kigl anaﬁmég@bf 4roal oad kiyd at 18dast bse @H51s repladdd- lma@blﬂ(}é()i, S, S(O) or
aryl or heteroaryl grog Etlonally substituted with
S(O)43ngAng FangBing e 1REPEMEEY FERsEA With 9r%er g RERBETR aslgcted

sgl
from Hg??bkgt)efl’ec @1. u&ﬁ’lﬁl aclt?allldlgau?yl @'}“7@5 53 Ct%olgcrﬁlsrqeérﬁ@ gﬁfi@epﬂ&eroaryl

group aipiensily, subgtita@datiktyfgh one 30 & subsituedS2Ra,
-X -CONRaRb, 20 -SO2Ra, a 4- to 7-nenbered

[0176Eet[ﬁfr9§g’ﬁéx@ the Wgroapy R' dalmdmber defocldd-ARALS! £lkyl, C_

et er oar group, wherein each of the heteroc cIo b
haloaligriogips aysipalle Gy RIKER, €ive SHETEs G GRS G X' -CONRRR,
I
-SO;, R@ aDJf 39? L}J[elé( gét?c? %éetgrg)tﬁgpqon ﬁ%ot)}lgs IJIS'P{H g%? fté)gron ét?bered laftiroiryl

group, Owladr&)t|eac}£bﬂthél.hc€teﬂ®ay(ﬂa|gkmb,an@3he7ar§21yalﬂdobé Kc}téma@? gﬂo@tp is
al ke C2.10 aIkynyI aryl, heteroaryl,

optlonawbshhﬁém th fremoeg to f@miiéﬁft uen smr%rzwrlenﬂy me%teﬂ)ﬁrm halo,
C. IkyINBAA AR, ¢2RRB81 - SO7NR .g%h

! loag(gF 't 10 ﬁa t3n7 }gr ou COﬂ ?st&g'n A 119 Y h%I?Pﬂ abﬁ N,
NO,, -&id, —NR R’ COzREl CONRa , -NR*COR®, NR COzRb -S(0)R?, -NR*S(O),R",
and -SO,NR°R®; and X' is selected from the group consisting of a bond, -C(O)- and
-C(0)-(CHa),.4-, wherein the aliphatic portions of X' are optionally substituted with one to

three members selected from halogen, C.4 alkyl and C,.4 haloalkyl.
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-C(O-(CH2)1_4-, wherein the aliphatic portions of X

are optionally substituted with one to three nenbers
wa@aedososeas f rom hal ogen, C 1.4 al kyl and C 1.4 PCT/US2007/088978

hal oal kyl . 36 WD 2008/ 083238 PCT/ US2007/ 088978 [0177]

(0177 a%cﬁﬁz l1ss‘a ﬂeﬂ%mﬁﬁeﬁe rég@@tteHYr ;ﬁ&t@l d {5210 N@hRalky!,
R i s A

C37cy(112@ﬂkyl mﬁacozmo%m R®, GPR’, -NRER", RbR cmmtcmg}z SOTRa
p -SO2NRaRb. [0178] R3 is a nenber selected from
-SOzl\ﬂ{} ‘ogen, halogen, C 1.4 alkyl, C 1.4 haloal kyl, C3_7
5 c;gcl oal kyl, aryl and ORa. [0179] R4 is a nenber

[0178kelRect @dlefrtbomeﬂectddaﬂr@n h@lrogén, dhlogen, ORallghdC GNaloalkyl, Cs;
80], R a nenber selected from-Ra, -CORa and
Cydoa[“@%ﬁigl "?Cﬁ%l] Each R6 is independently sel ected from

hal g, Cl1 1loal k¥ Cl_1ohal oal kyl 7 cycl oal kyl,
[0179]c2 R1 @s amkehyt se @Qedlfmrawkpnlwclmkym@? an©RAl. - NRaRb,

-CORa, -CO2Ra, -CONRaRb, 10 -NR aCORb, - NRaCO2Rb,
(0180} SRO)isla mBaber NRRBIGom I .CORCANRSRIR? @ 4- to

7- menber ed heterocyclo group, aryl and a 5- to

10 , ' h '
o151 QETEIRELSAACAEE 7L Mk Uyl ST, ByRRGRS
cycloahe,n 6,06 ylkbioyl g€ o1 plcyn y1hENaiNgl,, 40RF, tNR Riet €OBAr-7IO,R?, -CONR?R®,

B A R R - R L AL CNER
hetero%ﬁ% %I&Bﬂ eﬁl%/%iniﬂya 5- tg;l d. n%n%&ﬁﬂéf&bary%-&%ﬁ?ﬂgraﬂltllﬁeyéubscnpt m is

an mtegNR)fd@(Dz Rido 2-aS(1 Q(il 0%6 hetN'oS@(R@;ougm dhe SgPNR tR heteroaryl
groupd etk oFo Rup e o SR B i S G GG Ll Bred
from h@lb, oslo, @, Q@lk@/ﬁ@ﬁ)ﬂhalo@ﬁ?ﬂ @ﬁ)é?&l@ﬁkiﬁlbe mjzercm/ aipiR®, -cO,R?,

| k -t nmb d
CONG B R TR SR SSRGSl s T ©

aliphatic portions of each of Ra and Rb is optionally
[0182]s uB&tdathub Bthewbd Ve groops, eavd Riant IR° eéeindepdndestyseleeatdebm

hydrogeg(glgw)cz ol 1&5@% > Rycl@lbylm%gl}?g}%ly]egaogkenmz alkynyl,
aryl, 5- tg(@n)gnberehlrh’e@('@g(agd)dél% "and WRrGPAR alipt t1c Wons of each

and -NR wherel n each
of R* dnddRde npléortally shiystitwerbwith rfroanoruerts whrse intentbets s@tbc@d ditoknyQR",

ek gy g Mibas T SR snseior

NR"C@@)}ECWG(O@N{H@ QOEJR", MR'GO,ROCCR), NIB, NIR "y, B!
SIOR ", -S(O2Rn, 25 -S(O2N(R n)2, -NR '"S(O 2R
-NR SL@MNQMFQM each®)’ Rb‘ indepgrdettyd)Rragen oRRN HEOMNORA ) 2 2lkyl;

and whe% @(zé}%ﬁ?@he% é)rrtéoqréll aéea%%)i_n\,aﬂ}wgubst)l% Oﬁéﬁ Vgl}]h dfro?llone to three

membdﬂyﬁbiﬂgﬁﬁ@rh mmgumsmmrs*t I-(DG(@)(N(RZT)zﬁ m‘fkyg(omm&@)zi{ﬁe

SO S e RRy oIS AT b (G SRR caRTGNDER S,

-COzR‘é‘{: nNeerefo %em,otmg, SRR, LAPRIBL (OFNTR™S, HRGERYach 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
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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30 conpounds useful in the nethods described herein
are those conpound of the fornula above, wherein the
woriososd2as wei ght of the conpound is | ess thanPQR082007/088978
nore preferably less than 37 WO 2008/ 083238
I}
o B B e e St B RRGFy aran about 200
to abcab6@d. 200 to about 600. [0184] The ring haV| ng X, Y
and Z as ring nenbers will, in one group of
[0184F DG, mgﬁlta%’n obe Y QnJZ@erhglﬁ’&)db(él:b \Ll\{‘lolrp(gneﬁlo% @ﬂ@n%dﬁﬁ@nts be
I ndependent | y sSelected fromO N( R3 S.
a ringam @mirélrtwgro:ﬁ X Yoindehbmdndmnmmntlyhelectﬁdr @ronsOoNeN(Rr )\ami 8h In

three of X, Y and Z are p ent
anoth gt O RYS S e s e B SRS of & Y s
indepé{d@ntl EE]@C?&WR%Q 0, lN’ N R fargrubae BBpreferMdMinds ardYepresented
pN-an\fNN-N R3 (Né)NRBR:%R%IB@I?\FEC}NSIig RI
by theNomhelpei n t he wavy I i nes indicate the positions of
attachnent to either L or to A. 10 [0185] In another
group of enbodi mentsRBA is CR4. [0186] For each af the
group%@/\ierrbodwreg\s ansanltlonab ret of/z—ﬁq\
ogi ment s/a i S , )
)@ gez/aﬁmr A phehhyl O%tlwna%ly i%ért)u\% tod N T
vvlth from lto 3 R6 substltuents St||| another set

of enbodi nents are those 'N which r N 1,
n el ected/fn ngi Sy r

of ﬁy/r@l\ pyi/lgg\l\riyl go\ngazr?ﬁ)ér gchg/‘:&m

which is optlonally substltuted with from1l tod R6

substi t ue Yet t her set of enbodi nment s gdre ose

|nvvh |518|sOor sOS ,andN |52
not S P~

orl qlsO n|32ando CH2isreIacedby
O. [O|%,87] In an&t her group of enbodi nents of rrrula

S or 1; qi t02 nrsz n
‘KL isr pI\ ced by %'?S or A Nd

is
seI q from ; %ﬁé\ﬁﬁé
ring having X Y and Z as ring rrerrbers is selected
fromthiazol e, oxazol e, thiadiazole and oxadi azol e.

wherepy the atexp liges indicpte thipasitions gpettasharenttositheitl oiioed wi t h
froml to 3

[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 O or 1, q is O to 2 and Ar is phenyl, optionally substituted with from

1 to 3 R® substituents. Still another set of embodiments are those in whichris I,sisOor 1, q

is 0 and Ar is selected from the group consisting of pyridyl, pyrimidinyl and pyrazinyl, each

of which is optionally substituted with from 1 to 3 R® substituents. Yet another set of

embodiments are those in whichris 1,sisOor 1, qis 0to 2, and nis 2. In still another set of

embodiments, ris 1,sis O or 1, qis 0to 2, n is 2 and one CH; is replaced by O.

[0187] In another group of embodiments of Formula [, ris 1;sis0or1;qis0to2;ni1s 2
and one of CH, of L is replaced by O, S or N(R’); A is selected from CH, C(CHj3), CF and
C(OH); and the ring having X, Y and Z as ring members is selected from thiazole, oxazole,

o

thiadiazole and oxadiazole. Preferably, Ar is phenyl, optionally substituted with from 1 to 3
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38 WD 2008/ 083238 PCT/ US2007/ 088978 R6 substituents.

More preferably, Ar is substituted with froml to 2 R6
wGaasvseent s i ndependently selected fromt heP@T/Usm07/oss97s

consi sting of halo, C-10 al kyl, Cl_10hal oal kyl, CN,

su@%ent&%e pm@?%z@i' ’Aﬁg:gﬂbst g%?’bh,ffcfl@ﬁé?o%%%[)

indepehdettby @l&mﬁdtfmadhd@’oep ooyctiog gf nalp, Cap ylkyl, & lalddk i, aCN,

NOs, QU T K ¢ Al epbhagne £ e e B RSN b o,
-NR y%j{bs@@gngb I'El)aei Qo 5- ngaqbered\ﬁt@rg,@}r , R%Buﬁcgp and a 5- to 6—
membtid &etmﬂnﬁrgdum dheom@wmbodgmemma eacélrfiﬂ 18 1radederaie6t4y s@ecﬁed from

the £xGlp QRBOPEHE. ot o & Eer N CaRBoRRAERE: SRk ons
-NRSph), fror IstNRl@REfa@f & 8-SR RAL S c Rl S glop Sy, Bnd/\@ Koty X

is a 5- 10- nenbered heteroaryl group, and is
membeystl |h©t¢aialrxl ggemasthtbtneeaelv\pf the ferawps ohem @dltrwots and preferred

embodEUbgsﬁs ! gn%%?(ti%) wggﬁzr@?efgrre%en?g%ﬁgegtgla{(r osedﬁ wqrhfl'g&] isa 5-to
10- meﬁiblé%ﬁ}ﬂeter Rflgio%ﬁﬁll@ optidhly substitatedarit froleNne MENO
CONRaRb, -NR aCORb, -NR-CO2
Substlmsetar@epe@alenﬂme@dzﬁw haloelCs- gabkaRbo hapslky, €ur t:ﬁécralkyl Co.
t t a
et RSl N v

NR cmmbh NE%:@zRBmS@g,RapNaﬁa))sRJ‘bahd tS@NRERP NP énrdenpleferred are
those %Se}tltqect gr%/;nr v?/@gﬂ%o 1%111 R ge gllcéyr{z[@ lgék%%)}? %lp O(Pa | lﬁy subs(t-i?ﬁtZd with
from o%@tt@{m%gtqtugws 1rm%endelgf§aselec't\!ggf%}n &ﬁ% ’alky'l @glﬁﬁfﬁgalkyl

s yclsaaNRARD 2 ket oo, hgnemapylo@New@amG& nNR'RY -COAR”,

ContRSRERIGE, YARARR 8y -CaBSISLhNG8 s0 RO il another

group aﬂ@hmﬁm@ﬁt@aﬂ is sé1béted fromant bn Qb&vstﬂg%faxtmvund CO,R?,
eresented Formula 11. (DE Z NT, RLU(R

X' C@ §Ry | )302 erein the letters X, Y, and Z are each
i ndependently selected fromthe group consisting of
[0188]0, IM\inoSher asp@ctC{HRBInvaittbngiroVidessd commuat réfresénted g Fdrinsla I1.
O, N, NR8, or S; J, K, T, and U are each
i ndependent |y sel ect edcftryom t he group consisting of C,
and N, the subscript

an imteger~of 25 fromO to
4; and the subsScri a nte fromO to 4.
[0189] In For is a nme | ected fromthe

group consksTing e H Cl_10al kyl, > 7;.Osubst ituted

al kyl, C3_7cycl oalRRyl, C2_10al kenyl d o&bkynyl - X1

CORa, -X -CRRa, -X -CONRaRh, SOZRa a 4-

menber ed heterocycl o group, aryI and a 5- to 10
Wherejrath &gtiees X, Y, and Z are each independently selected from the group consisting of
O, N, S, and C(R*) and at least one of X, Y, and Z is O, N, NR® or S: J, K, T, and U are each
independently selected from the group consisting of C, and N; the subscript p is an integer of

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

[0189] In Formula I, R' is a member selected from the group consisting of H, C,.jpalkyl,
C,.psubstituted alkyl, Cs_scycloalkyl, C,_ palkenyl, C,_jpalkynyl, —X'—COR“, —XI—COzRa,
-X'-CONR"R®, SO,R? a 4- to 7-membered heterocyclo group, aryl and a 5- to 10-membered

heteroaryl group, wherein each of said cycloalkyl group, heterocyclo group, aryl group and
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het eroaryl group, wherein each of said cycl oal kyl

group, heterocyclo group, aryl group and 39 WO
wWQQO®8NH8RIP38 PCT/ US2007/ 088978 heteroaryl gr orgI/iiS2007/088978

optionally substituted with froml to 4 substituents

v DISGERIETN K2 B s PRI 0 ey Lo
from Kako, T ogdliky NQ|. psubstytuted aliefl 6C:0ayatbalk@NCy. i NRECDRG; . palkynyl, aryl,

heteroa iR CEFY T R Ny 0 2R - R’ PRy Ry
-CONgmﬂ C @I)!nw Ruradieh) JRo. afe mmane%r fl&qaﬁ?r}i"aﬁdﬁ{@‘éfe combined

i'x-menbéred ring,” and s selfected from
tofbnnhdbgrﬁup«nansnwnmm@dmﬁgamubbhdsdéﬂe@ﬁbkehegmmpcmmmhngofa

bond, £5 Rty £ okt et BIUCHpbrbigeiep LERUhHiggions of

X! aremf%ihnanﬁsubguhiaa SRHEIE HifeSRlfbLRelbINGRA RISR, C 4alkyl,
Kyl , Clasubstituted al kyl and C i  4haloal kyl .

Casupitaed alkyl aridrg shelerlkyb R2, each R2 is a menber
i ndependently sel ected fron1the group 10 consisting

[0190pf Thﬂhﬁ’?ﬁékit It(d:lp‘z 2aél K¥ls.a Iﬁ»\ém&ﬁlib@dpbﬁdbﬁlﬂﬂ s@é&&d from the group
consistinB oS DHY1 C ooRbs e Al a reyrbalish 2 i C R

coNIELSHR AR, DI AHRESEOR RS A0, USSR i v

the sulssyapi g & 2 andefrmrnlatyr draybstft0kd AlkyR3hé BvoaR%maﬂnBers seth epti@ﬂlly
fromthe group consisting of hydrogen, hal ogen,

cyclizgdp fagPRyINg 15 and C 1. 4hal oal kyl . [0192] Each R7 of
Forrmula Il is independently selected fromthe group

[0191]c oRS isst inagberf seteated, fronClhel yakgdnsisthg dOsydbegent hetlegen, C_salkyl,

I 7cycl oal kyl, C2_10al kenyl, C2_10al kynyl, CN,
andclmkbély “‘éﬁ% “NRaRb, - CORa, - CCPRa, - CONRaR3, - NRaCORD.

-NR aco%@f, -NRaCONRaRb, -S(O),,,Ra, -NRaS(O1,, Rb,
[0192]. SB2gyRA Ref Fagmapla H és lnden%ﬁ%ékyésleﬁ@ﬂéﬁ%%lg@ﬁ@r@wshwqfﬁhalo

Cy. Ioalﬁglgﬁa bg?ubsiﬁﬂl éﬁalggrgg '@?l{ggg(?/ L F} 5loa 5?! Cg %I’f&n%lwﬁw ?\1(5]2, -OR?,

-NRaRH eC@Rfar@m2mr@m9Rarbe NRAC QR R @@m 4wahst®m
ne to four sybstltuents |n%§pende tly selected fraom

N[ SNRA |, 2 a1 merpherah ApgEacks)p greus. aryEird b1 Ry L;

membgélﬂ hggoar}?l gﬁ%lp, &ﬁ%bﬁpe%c}’{"%@% hete@?cﬁ@ § u()ﬁg,ﬂ?ﬂ@yl_ al{llld?

heteroaSDQrI@bps ara dtiorBlIR NEadRitutadh wmhflfsme bre torfeulsambsdumm indepesdently

st bbb R B et 2Okl . R
-CORY L@tngaLQi@ﬁkaIRS NR*GOREUINRICO enﬁ(ﬂd:@NMRbS@(%ned-NRasomb,

rom the group conS|st|ng of ydrogen C1 y
and -SQIRER "andvefiesein Ky Subﬁ@mgm] is g integas 19T Gom (h® Zlgpepiionally R? and

b are %ﬂlg%&edt %rm aF%our %e or x hneglg%geglﬁgneggal %I/. OSZ: E;It ed from

p conS|St|n
%Ohaloalkyl C3 Iocycloalkyl het erocycl yl, C2- 30
[0193]| oBl eehippm ngn(i @H Ise egﬁé, [frorr5thetggpug clq@%gygéﬁ hydrogen, C,.
4dkyIQEH%ﬂ l&hkﬁnd aryl C1_4al kyl ; and wherein the

[0194] For each of the above groups, each R" and R’ is independently selected from the
group consisting of hydrogen, C;_j alkyl, C,.\ohaloalkyl, Cs_jocycloalkyl, heterocyclyl, C,.
oalkenyl, Co_jpalkynyl, aryl, 5- to 6-membered heteroaryl and arylC, 4alkyl; and wherein the
aliphatic portions of each of said R* and R” is optionally substituted with from one to three

members selected from the group consisting of halo, -OR", -OCOR", -OC(O)N(R"),, -SR",
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aliphatic portions of each of said R' and Rb is
optionally substituted with fromone to three nenbers
W(se(loe/a)sazdsfromthe group consisting of hal o, -ER/DS2007/088978
, -OC(ON(R")2, -SR', 40 WD 2008/ 083238

SRS ORI, YT HAGT N

RHC(WGEQ gl(:gZBZ -NRGRR", CTNR'I\@;DZFN(#]Z”}I%@M NRIC%Q%N‘GSF%% \?herein
er ei eac 1S 1N epen en

cach ﬁqyafwﬁgwdsw hﬁygﬁéﬁw@wﬂﬁ@aﬂ@i@& iz Ak andnbhsieia s gyl and

heterotag)qE 8hs QIEQ) tlaﬁélﬁf QBEthteB Wit ofit ﬁ) Rlei; Qﬁl%éré’ selected from
bg e & se 5

tut fromone to three I’TE ers

halogefnt; m‘& (O R ™)1, CRR", -SCO(RY), No(®)15.2, Se(SB\I(R“‘)z,SN@)“RCO) R",

—C(O)Né%%,éz(]O)Rm E&%&g)ﬁﬁﬂ%(ﬁg% ’I;R‘“ %8)0'\& I, No,,

-N(R' “NRGD %2 ). whlei ehéh RMGs mbEpenbfdyANGR gedlor an
erein eac n1s independently hydrogen or an
unsubsingied €tk allybd C1-6 al kyl. [0195] The conpounds
provi ded herein al so include any pharmaceutically

[0195)AC m@t;@hb@rﬁa:pt@ndemewﬁn L6 i1eAMR AU ?ﬁarﬁﬁc&\ﬁldallﬁ&dé?tﬁble salts
isotopically [abeled isonmers thereo genera

of the eeppenda 8s Webme rny Motopwalielaheled ivewey ihbreal herasnerah the
compoﬂﬂ??& ?\%W%%r}gﬁﬁédst&?%r{b%d %J’Cﬁl Nese co?ﬁ'gglg dl dF tﬁ‘g)%émula above,

e conp 'S
wheremhemt@ﬁﬁr @bight bE&S cbﬂfl@ﬁlundab daast thh8Q000,3hdrk |prdf91fably less than

refer | e n about 800 an i1l nore
about HpQ0s shil moyfp ?rlegﬁgr &g& thg@gboqtéoggg,(gftﬂ%@@re qgfe[@bg@])mﬂkpout 200
to abo@¥Woenbodi nent, a preferred R group |s selected from
the group consisting of -X1 CORa, -I
tltuted ar

- X1- CON SQ2Ra, .ar het er oar yl sub
01961, AT PECDE o vipSr eqed FEaRe Birhgoesing of
-X'-CORBsSKt-aenR?, -RJ-@@Nm@f SO Yrys eleREs LY, §db@mutéaeary Hhaup
consi stin yrjdyl, substituted yridyl
substitpied |hﬁieﬁ?aﬁbal Wh@b%t hstautaé@n?ﬁwsphﬁlﬁlﬁﬁy is p@@fp@blwlected from the

group §é’f1§§s{d %Hf W ,rsﬁgétPMtJe BEP@)I/I d@?r nglﬁg'%/l %ﬁbs%tn]ltgéj %)}?r%mdmyl

pyrazihytj sﬂlaztothgeﬂ,pytdzlr@lqiymﬁamﬁjdbﬁiblsﬁtﬂteﬁ@yht’ihziﬂ)ﬂ] pﬂe,nyl substituted

substituted imd supst it ut ed
phenyloszlalémlyl triagplab éP‘?ﬂ“tUt%B@??%ts%‘?ftlflﬁ?da%ﬂ%’lyl oxazolyl,

substlt%égk%?ylyghxazé}ﬂfp%hbﬁttﬂ'ft?&j Hg&l&g%l,ac\%/ﬁhﬁékﬁl biAA Hadi3861,

substituted tetrazo I's an aronmti C
tetrazofymidtsubsittytee tegrazolal. yI or heteroaryl, R can be
substituted with fromone to three substitutents

[0197]Selaeh &d if &ParoiA8C 9[&#@6&@‘{' &V &%e&froa%,k@ ahkid subdPruted
Cl_10hal oal kyl, C3_7c aryl, heteroaryl, NO2,

with froxgrse to ijq:&ybsi@@m se mnbthe gr(g(p@onﬁs@ng of C\. loalkyl

P G e

et e ndepen
-S(O)mRﬁeNRQsml)@R?;@ﬁ@LsmmgaKEf haI o, Cl_salkyl,
Cl1_5hal oal kyl , and the subscript g is an integer of

[0198]f FeUse emtbgdi%‘lent, 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.
[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'-CONRR®, SO,R?, aryl, heteroaryl, substituted aryl and substituted heteroaryl. When R
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30 [0199] In another preferred enbodinment, Dis 0. In
conpounds of Fornmula Il, when Dis 0O, a preferred Rl
W(grz(ma/psa'zss sel ected fromthe group consisting 0PCT/US2007/088978
-X1-COR'', -X1 C2Ra, -X CONRaRb, SQ2Ra, aryl,
i ey [Ydte ARGmSHOSOLD Wb&Skting of pyridy]
s an %gltﬂgtﬁggfrb\é me’\/\zpmﬁitf %ﬁy 5 2%08?’8832%8 b¥bhting of pyridy,
substiREH pﬁmﬂﬁyﬁﬁﬁ(ﬂﬁﬁ sutstimuedaryomatiing], pybgintylenbstitiRed pgrazinyl,
f
by Pt e BB RO g.g%ptgro et ez Hrazoty,
subst1§ft‘9§t‘i1a£dl§/le gulﬂﬁﬁi'téﬁ' i1yl ROKR 8RN Wbst BHESS b Sk 2 ‘f‘hlazolyl
pyrazi ny dazi nyl,” 'substituted pyridazinyl,
substiphehthiazolyly madmml;dds@hemdd oxadrazidylp tepiazolyk, hmd sxlb)%tli;uted
@ugst ituted triazolyl, substituted im dazolyl,
tetrazgi¥az ol yl, substituted oxazolyl, thiazolyl, 5

substi t ut ed t hi azol yl, ‘adlazolyl substituted
[0200bx aedidamagly,,wlteetl? 520/ fgnld amen wmlptswbsetdentt egr awbbyheteroaryl,

carggzﬁgg% 1t(151 g gf){} ﬁ%e to h%]e ng§tstFtehts S tg(ri (f)rgr%y € grqyp con31st1ng

of Cy. Q@lks‘duquhmmgh w3t7$yctdanm1 Qg haelbhlryee«sg bORF1-NIRERY, SCO,R",
ele fromt e %OUD consi gthg of Ci |oaI kyl,
'CON& R ao‘f’@)mﬁ RYR;S( e oAMRR R aryl , heteroaryl, NOR2,
-ORa, -NRaRb, -C2Ra, 10 CO\IRaRb - S( 0O1,,Ra,
[0201} NRaBatRéRembadinenb0 2R 1Rbent{oﬁ£©é.]:oﬁ(pdiurﬂmfﬂibﬁnula II wherein J,

enpaodi f this | vention oun of . For
KT, §10 e el o 3 higermbed g, PBared SEOUE 1 Segried hom e Froup
consisBHR BALEEADR? 2 XP! r(ﬁﬁz@\'a r ?@ @NE_FP@U BO}zﬁa %E&garillr leshhﬁed aryl

group consi’sting of’ - Féa
and sub@RREed hateydarylh é&/bmldérlylan asmh%tcl Stlb&l@dnfaRyis pr@fnrdlbly Selected from

T L TN N e AT ——

pyrazig§10 WibsE A& [$raZngy1 Ofyrid#indlly bubsstiast ﬂ}tridbﬁﬂylpléﬁér@y lsubstituted
yrimdinyl, substituted pyrim dinyl yrazi nyl ,

phenyg upitazelyl depzpli.spbsiipnted ﬂyarzpb/bzsphgntuteé uagiﬁmlmlt @763201}’1

substllt'?lyerdI oqﬁ%élply hl&%@ﬁ h%tltgtlé??}}uggzoo le%ad%g@/{ls%laéttf(?%cfg@%%dﬂz’olyl

tetrazd i d[atmbyﬂltutedxambwﬂ Furslwbstlndnum KdTOXraiZUlayd all C, and R' is an

t.hi azol yl, substituted thiagzol oxadi azo
aromalif; ARSI - oY ?ra&e&rrg}zrryp R Ge %%}W ltutegnvaﬂ%éa@tqnm dyee

substlttu?etn[sas%f@cbéh fro’I:IWHel'g%up é’éﬁ@l@tnﬂgoof’@I l-galkﬂn@ Hhﬁf)ﬁk?ll b; %ycloalkyl

i's an aromat i ¢ subsituent’ "e.g.
aryl, hh@t@ryiaNﬂz,, OR d\&hRB,eCQiBst-CQMIéB WS((h)niRr,oﬁibe@)tzE) and -
e ng pree substitutents selected fromthe group
2 sisting of Cl_1loal kyl, Cl1_iohal oal kyl,
C3_7cycl oal kyl, aryl, het eroaryl, N2, -ORa, -NR aRb,
[0202} C@p{gmbod}@gﬁgmms_@(@pgn cp@pnsqwmgg@@rgh@f Fargula § wherem the
subscr Cp%Nl?FaaRrg lenstJ': %%%%%Stogm%?% tlsﬁ{ldmﬁhfenhg\éggét&? ggm the group

COHSIS&H@SﬁMEﬂ@tC19021118}/1eml 1|0m1@gb_‘y1 @N Nmdeat mﬁlﬁmmmm
4 ndependent | y select ed fromt e %rboup cgn§| st ng
-CONEfR hal B CQR, TIRIGYIR". S(O)dh atNHRSEY I

s PO Y M

of Saldﬂietd’fﬁmﬁf gdupetad acy ahdhgroap] garupk a@nrghtiandly substituted with
nmber ed het erpa h

from one to four substltuentsem epcrer)l/clengy sé'iectea/\gom%apo %gg Ci4alkyl, C_4haloalkyl,

Cs.7 cycloalkyl, CN, NO,, -OR?, -NR*R®, -CO;R?, -CONR’R®, -NR*COR®, -NR*CO,R",
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of said heterocyclo groups, said aryl and heteroaryl
groups are optionally substituted with 30 fromone to

wo onB/082B%t | t uent s | ndependent |y sel ected fronP@HUSmemmqm
oxo, Cl_4 aIkyI Cl1-4 hal oal kyl, C3_7 cycloal kyl, CN,

'S(O)‘%gg%Rzocfg/ 08323 2Plggﬁuszoo%gc\)“s:;gn'ggk?gs ng%%p Wﬁﬁomom

2. -NRaSQ2Rb, and - SO2NR Rb and wherein the subscrl pt in
is an integer of fromO to 2. [0203] Yet another

[0203?5 %Fﬁn&}ﬁerta%e%t bﬂ‘l’l%rlﬁ‘!/é?lﬂoﬁ’ b%&@%o&%ﬁﬂ% %@Foﬁﬁulgw \ma'ér@m J,
wher el n ) , and are al a pre erred

K, T, grddiipre adl @ed wtcfe@@dﬂ?r @mouphie sgjedepiromrtbe gtoup gom‘lstﬁlg of

X R B R SOt P e ot it i and

substifi@ldaleRas. WHENTR Rs dnSir@hatRy BB tdet, RURSIrERLADy seﬁ%ctédsfrom the
preferably sel ected fromthe gr oup consi sting

group pynsisiipl of syl i Stubstetuteéwrldlw pyrpmdmil,muhgtltuteé mjlsnmdluwled

aZ| S te Nyl
yraz1E%ﬁr fug;'gg ﬂ%‘l yr S,t}?ytn aylpy?)l é%ltﬁﬁ% )ylrldg%ﬁzl E/)lil%yl substituted
pheny’ URiaz 1yl &chzo@m e0dtitutedrthiags, )éhbstﬂtﬁtb@ﬁﬁxldﬂiolyl oxazolyl,
substi t ut ed triazolyl, substituted inidazoly

substityted p5r3AlY1, thipzelybsubstiitted thiszehd] %adlagﬁhybfglpsﬂtuted oxadiazolyl,
tetrazogﬁa%{d stuU%tﬁpteﬁ I'l]%tiaaégllé/ d %as%b%,%@lt %S% arP ARRE (% &f 1 t 3 and each

I'tut razol
Tis mn‘eqbemdeatlg s&jsa:ted frbmphe groap comtimgrof hfilof Comalkyl, @13ohah)dlkyl CN,

NOs, Bl g S SR e ey RO ok B
—NRQSH%Z R®" %%}BIR RRaRb o 7 Qﬁgﬁbere@ﬁgta%cycl RQ ar{ﬁ aGoRb.
“NR aco? $(0,nRa, -NRaS(O 1, Rb, a 4-
membtrod hetﬁrﬁ@rﬁba@rw Wém@rrmﬂyh bﬁs@d b@vfﬁrocwly Igrcalmd, Saldfﬁrylt and10-
erel eac
neterofigt Byt oPgr spec waneh SHGirotR e Do BG Jherdf lprencenty

selecte@IfRon® Rhlb O, Y 4 slubIS U 1 Hileslkyi €h, EycsnlioNeCNONDQUIOR?, -NRaRb
substituents independently selected from halo, oxq

-cozRi,.-@oaﬂw -NR'CORY, N 641Ry:-S(@BRY7, -2Ep@alt kynd S@qNRr\&Qand
were s 0 0 g B DR, o RO R BFE R rom

one to shibsaubisptutants ssleatedifrine gergrafp dansimifl d10C 2 alkdt Conhhlbylkyl,
R s substituted th f.r Q@ ane_to thre a
Cs. 7cyglaﬁl§¥1r ) F Biesorcd, nge@ &ﬂ%ﬂ?he-c&zgupcpﬁ& RSy PGt -

NRaS?)?Rm%gyg@ }@(_ﬁbdnal oal kyl, C3_7cycl oal kyl, aryl,
eroaryl - - NRaRb - CO2Ra, C(]\IRaRb

[0204]; uﬁ‘i‘?ére@w&e& A ff&*? Shpou RS HRIE SRog e rvahp el

FormuﬁirI*P WIRFEAUNRSst@he oFOKOUE and U is W emehil eatbolli®ast, RO, or
K, T, and Uis N I'nthis enbodinent, Dis O S, or

NR®. 25 NR8. [0205] A preferred enbodi nent of Formula Il
provi des conpounds wherein at |east one of J, K, T,

[0205]and pﬁ:kfbﬁed\hrabmﬂulﬁehﬁofﬂ? orth0RABprok files osmpaimds whkrehodtifedsaone of
Il when at |east one of J, K, T, and Uis Nand Dis
J, K, TgandaU 1s N and D is O.

[0206] In compounds of Formula II when at least one of J, K, T, and Uis Nand Dis O, a
preferred R' group is selected from the group consisting of -X'-COR?, -X'-CO,R?,
-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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preferred R group is selected fromthe group

consisting of -X -CORa, -X -CQ2Ra, 30 -X - CONRaRh,
wWEaRnRas32as yl , heteroaryl, substituted aryl andPCT/US2007/088978

substituted heteroaryl. Wen R is an aromatic

pyrida%ilf{? ]Z%Lé?lﬂ}ted ﬁrldﬁmgf ?BS{ %Xitﬁn?tl ? éh&% o 1 cf!ngll%‘ @b R Red

imidazoyy] tﬂilaﬁblmy bubsﬁtﬂ%‘d ﬂrltittﬂg%d opazol yij sbstitlited pyaimtylntjnla,zo
_substituted pyrazin 43 WD 2008/08323
Summp@ﬁ*ﬁ@%dfﬂ?i’@@%@? thtli’ltﬁg Ph@fllaméxl pistrazqliylegnd substituted

B

selectedritaz dleydroup@estiyg of kit i baik@odC ox)hazlozhlyj/l CiNhiNa®pIGR®,

R G gk LT R Sl oadisidl et Rsigrr”

-SOzNﬂﬂl@b Lhe (s4! brﬁ%rgbﬁred Heﬂeﬁ)c?&o 'g%u%gﬁr 1 9d zi 50/01b- rﬁé}nger@(mﬁleteroaryl

ach R7 is independently 57select ed fromthe group
group, G?dr&:selsbacmg)fcsﬁldﬁaztanocy@lq grouss, emdl kspll andhéteroarlyl groups are

optlone(l)lgdqgé Yed vrqg\lgme to @a g&fggﬁn% 1@%6@?%&% selCccefZ: bm halo,
0%0, ch!;\lﬁﬁﬁ( s z;halBQkyl C§P£§¥Rﬁh‘ﬁ®1 @\14N05 QOR? IRFREr-€ed,R? -CONR'R®,

et er ocay group, aryl a 5- to 10 nenber ed
-NR*CRR" efNﬁmzR gSEANR’) §OmR ea@ﬁh P NRERQ anrbwhereisytbe gabscript m

is an 1rgfﬁer %rﬁ gf) 3(5 g)uﬁsefpt%ontaﬂ I'Egt Eﬁ“?%'h}’dteﬁ&zﬁ}{?l% 5nee to three substitutents

rom one
selecteﬁlﬁlﬁﬁ tHeLgeﬁﬁ@cdnlﬁﬁﬂgﬁﬂ@moblkyB €l Qﬂihl@dlkfyr @fdelcalkyl,erd}( 0,

CL 4 alkyl, CL 4 haloglk 7 | ky! , N2,
heteroarGRAICs, KRB RN R TS GBI SRR S OES Ofeisdr,

so,NRREO .+ » Ra, -NR aSOZRb and - SO2NRaRb and vvher ein the
subscript m is an integer of fromO to 2. Optionally,
om one t

IS substit dwthf trees I tut nts
102071 PBE PRI HREn g1 6L B HEPE PG BF COLR SET kPR Wi
least oﬁ:elof PIKahoﬁﬁd(Mlls N%.d@iécd) Qﬁ‘x'd@' is aPdlagbribdagh e{e%wé par'é@&ph the

subscrlavsp@l) azmtegah@f ﬁonls te@m@amﬁl 1@2@?})&43@9“}0 ﬁféﬂé@d ﬁelm the group

consisGERLTES O SERFOTRRYEHING], EREmieghl il 0

-CONRRY, RIRACORLS Idle‘EIIDQRBe@@nHaMI@B@)%RbaS@gNRM, athe 7-
subscrlpt pis an integer of froml to 3 and each R7

membgred heferopEd erﬁqpyargb@r&% edoflPgnRembricd Reergaryt SidiPsheigin each

of sald%&gﬁg}elo %@%09&%&&15&%%%0%% areggnox%bsub%ed with

from oa€a2fRny subS(1®):ﬂ1,s JMpendﬂﬁllﬁsﬂﬁ)ted fréiin haloSORMNRA Ria] kyh (A heloalkyl,

o TS5 SR BLCSHOKS 2EEKE cABM e aedis R

-S(O)m'ik@t BITOSWGR 'O 184 NRaﬁahgd Fh¥leirtnd sREEFIQR YN iBfe@ERST from O to
are opti onaIIy substituted with fromone to four

2. substituents independently selected fromhal o, oxo, C
1.4 alkyl, C 1.4 haloalkyl, C3_7 cycloalkyl, CN, NO2,
[0208] GRé‘t,aanﬁ%r ﬁﬁ%nm%a&undmll mpoMs&WBﬁ)J T,

S(O1 -NR aS02Rb, and - SO2NRaRb and wherein

andUtlIh?eﬂl@Lk&Sldlﬂ ﬁtd,lsﬂ of BRan integer of fromO0 to 2. [0208]
Yet anot her preferred conpound of Formula Il provides
[0209]CORReUATS oeERHBd domPound of Formula 11 provides compounds wherein J, T,

and U are all C, and D 1s O.

[0210] For compounds of Formula Il when J, T, and U are all C, and D is O, the R’ group 18

a member independently selected from the group consisting of halo, Cy.jpalkyl, Cy.10
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and Uare all C and Dis 0, S, or NR8. [0209] An even
nore preferred conpound of Formula Il provides
w@oooposias wherein J, T, 30 and U are all C, p@mUE200%088978
O [0210] For conpounds of Formula Il when J, T, and U
haloa®yE C, ING5, -@RY -RRIR®, ACORYe-(RY, RN QUINR R, NRFEIFET -NR'CO,R",
|n,dependentlty sel ected fromthe group consisting of
-S(O)hBY, NRE (MR 2 KQINR'BT, 4 & taf-menpeeghergdzsgo group, and a 5- to 6-

memb_@%#?e_%%%{@orggg g%d%%%ﬁlathg ﬁltygg%gn ll\s%agt_é%@frohll\l 8&? Elb ’
Preferge%l(l@ n%rouﬁ are indypendeh L seléMed frERINRABEp cénstting @f halo, C)_salkyl,
-ne

ered heterocyclo group, and a 5- to 6- nmenbered |
Cishahedlled 08OR ", $ChBp aaAd-wpaberh hethoasi grupi piven morg prgferred R
I nteger [ 2. .Preferr 7 Qf S @
erour HsdRER Ry Sated ot e B Fra ol TAMER oy mgiyt ot
-CF;, @ H;Clinidad iyl triaz8lyChnd betdagatly katld, whebéR@he sub63tipa p iattkeger of
5-menbered heteroaryl group. Even nore preferred R7
from htokips are i ndependentiy sel ected fromthe group
consisting of fluoro, chloro, nethyl, ethyl, -CF3,
[0211} SO2EbBhula i, dazol VT, and U @z all Y1, andbds Og prederoddydongroands are

wherein th ybscri pt is integer of froml to 2.
compquigy yheger D 1F?“5)\%’ét?‘?r3‘} eﬁ"%‘ ﬁ@y wl%ﬁﬁ?m te SrqHRy

consis@n'g of Ralo A £ 8L £, COMRAMAASCRI RO, LORe ONGORPdSCRerebR?,
the R7 group 15 a nmenber mdepend’entlby sel ected from

-CONRAR, gNBUFOR & olVBI €OiR1g-HO) kR, SNRISLODR "at SGoINRRY ,-a14 to 5-

memblg%lﬁ%%l%éybl_ogﬁﬂgml\%d as (@a%%%l%gdihgte%%?}%’ g{gl%%ﬂ%awmrein the
subscriptR@ (4 iAEEE L froRP 8NRARMd dAcKR? 151 Remb&TR@pREdently selected from
het erocycl o _group, and a 5- to 6-nenbered heteroaryl

the grgjinotppsiaiies ol ®itn-stliiel, Coosdealliptanghthessubrerinigagar inggger of from

f t j | -
0102 ERILAE, oy e RS 5o R TEIREE L ERERGERI o, €,
salkyl @1 shalokiklyl, -SORERSOGR], kiyd 5-neentbetddehesunbrsglr grptip. gEVe raore preferred
integer of frgm O to 2. Preferred.R7 grqups are
R’ gr(ﬁ“ﬁ%i@ﬁé‘?ﬁf@ﬁ@J TR srige€om bt C@P%%‘g&é%%‘f)@t ?H@roofnethyh
hyl, het.0.5 85k IR K¥ilazdth, BH2bI9RIKY totraz ¥R Wik R8he B&ript p i
oYL 5 rfénbée;%éa hgf erloéazro)%{ gr oug.’ aEveer%raﬁDr e prvéf erred Ry P
integegoffips ldre. i ndependent |y sel ected fromthe group
consisting of fluoro, chloro, nethyl, ethyl, -CF3,

(0212} SA26thedahkydimehtd fdBE Rivithtiont frbAded dmpoands éfErtor@an! 1Y vherein
and wherein the subscript is 20 integer of from1l

when §,d, 2nd Poga 2l Canedt Reés Oe tsdRi grevn isgfmerpleer jap desetipeshabove, and R’
. i.de 0 - 141 kel tJ a

s st BR AR SATPRARIE By RO, L AR oht CHORI SOl ant
heteroas/], dabtititbe aryh bhavabswntbdReferodrgl. yePetirad K'rgoug Baelected from

1 1 f - 1 - - 1 - 1 -
the erSSpARRSISUTEA 15 ATBSIER Y SRS A kA WU ICroR. Even
i t ] P 1-S- .
o G AL R, 1 TURLES 0 0 gt
substithetigyodyly pyrimidisit!j substgdted pytimadidyls pyrstinyluswbdtituted pyrazinyl,

AT A T
substituted triazolyl, substituted imidazolyl, oxazolyl, substituted oxazolyl!, thiazolyl,
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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substituted pyridyl, pyrimdinyl, substituted
pyrimdinyl, pyrazinyl, substituted pyrazinyl,
wEoosaisezssyl , substituted pyridazinyl, phenyl,PCT/US2007/088978

substituted phenyl, imdazolyl, triazolyl,
ubst, t ut riazol yl u ' i 1. daz I :
02138 B Rl itionn SRS b o BL RGBS wherei, 1,7, and

U are allgsahd Dtie®, this 3z 911y IC, Zaxaid Razmalelebted Stobs thietgdbi@consisting of
oxadi azolyl, tetrazolyl, and substituted tetrazolyl.

|
pyrimidinyl espbptithise @ yprediayls Byl eind SHpdiGHed pwrdl.eaph R 15 s

- I LB L di nyl,
indep QLA FALH DI D PorsSIREPENRI R0 (TP e

oxadi azolyl, and -X -CO)R and wherein X is a bond
0214} 5 Ingp 5087 0B T3 ECIBET PURXES FRORBYTETC{ 102 2 Siscasidi CPRHESD
select o 8 B P RN Db PP R B e g TR Ric
syndramse. CTheZmethodNporRprises admiregttrag: toracwbicheingreedipf woh siegtinengan

of pyrimdinyl, substituted rimdinyl, pyridyl, and
eﬁaﬁ@ﬁﬁ%?%?ﬁgé§°H&PPﬂi?,(E@§%léyfﬁ%mughgependentIy

selected fromthe group consisting of fluoro and
[0215} etdmathet gapectm (D iMpntien pmeidasmethiods ohstignulatingringudim production
. Ergﬁides.neth d.oﬁ treatigg.a di se s? ar con%i%gpn I
in a mgigl CPRRTIFPR ATPIRSIG P LSREYSTT RGN 8F 2 FyBRoY T disepye Tor
Formuly H€o e 0halel. €8 oabdspeet b okiacell 5 Hépai@eashib etni@4tB@€h produce
~_conprises adm nistering to a subject in need of such
insuli.r eat ment an effective ampunt of a compound of

Formula | or Forrmula Il. [0215] Another aspect of this
[0216] nYenirotier pspeei afdbisimtdnaos pofvidet nmaticals iofi grirmalatihg glucose

roduction 10 in a manmi conprisin .adn1$istering an. .

depen g@fl]ilqéecmaﬁ)lr p uﬁ“%ﬁ'ﬁdﬁ%%?orﬁ HO§ adnpingpferingan e fective
amourft F TebBpdundldt FoRGuIB B Rbrm 18 11008h&8RRRTal  BorRekFect Blelbeta cell

of the pancreas is stnulated to produce insulin.
of the pgR16} isvemukatettheecretgpsdin. of this i nvention provides

nmet hods of stinulating glucose dependent insulin

[0217]searfRtth@mspéct Bf GELGTEmRIdniia theRRETH 16N BbdWglucose in a
adm nistering an effective 15 anpbunt of a conpound of

mamirahr g @ethod cOmpHsAs RgMInisteigng Heclfaghitapmoys odasompped of

Formul ﬁoﬁ%%ufaglz 507?’1@ R&a?rﬁnﬁapf% ?r?e%hddsfuﬁb%lﬂ'gp%gest Leriiil Er?e%ssure

I nsulin. rther aspect o nventi on |
blood glun@eNodisdiefbrewed hfigr ddhomidtrgloncdaeoimpoand oftherddventldie Blood

e DO O T

deviced it ARANLILHYE bRREsCRIMEARBIEs 51 B1BSd bPurRASb&1 Scdb e also

glucose | evel s"before and after adm nistration of a
be measorgd dyredmuofiercinky availebleighrconBlaothat dp g os@iteehleddsorarme

sampi G oY P PR ALP AU e Brastag! ucose

from sanpl es of blood or urine. Blood glucose can al so
[0218]pelmanather embedimeniriis mivantion mowidessbmethgl o€ bivereing bloedt

tri glyc%)%ders] ‘i’é a Eqia e le%?egho%{]coﬁnr & afc’(f’%‘nq'gfs?e%h %In %lffg(g{v%%lmount ofa
anp! & BUprovides et hodd 6F reasuri ng “grucose

compouf¥ 8f Bermula I or Formula II to the mammal. The method further comprises steps to

measure blood triglycerides levels before and after administration of a compound of the

invention. Blood triglyceride levels are easily measured by numerous commercially available

devices that measure blood triglyceride levels from samples of blood. Biological Example 6

provides methods measuring triglyceride levels.
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25 [0218] In another enbodi nent, this invention
provi des a nmethod of |owereing blood triglycerides in
w@20va8®mB8 The met hod conprises adm ni stering BEI/US2007/088978
effective anmount of a conpound of Formula I or
t The nethod further conprises
}%qnm néﬂ%ﬁ%b”pﬁ%g%iém%%g%mgg trlglycerides | evel s before

ter admnistration of. a cogpound f the
0219] n\Té‘ﬁtcP@HOUI@IS SOdeFGNYEXFIYE PR peepaed iRagppper of ways

famlllgqet%%lﬂé SAlE En?u[t lf'%r%%ﬁ[@??ﬁﬂ:ﬂeﬂg Ly %éfi\'tﬂeﬁplr&tg’gf Q&Hﬁcﬁﬁﬁs in
measur e eri I's from sanpl es of

the pr&)sleﬁ)todverﬁloolmmtdmhlteﬁxamtm 1aetﬁodspnml\vmeddz§1crvebh@qsov1ded in the

measur.n rigl ride |evels. . 008/ 083238
Examples, U0 SRBOEOS PRGSO R Sk Gt o freorder o
accomtbB Ja2iBud RdSdnal BRUEOIRPMAY ?qufre taﬁﬁ'oﬁ'ieﬁ§ ﬁEE of protecting

I nvention can be prepared in a nunber of way
groupsf alarification,of mvessskyi, caretk aqqomhbsf@rlton@fsﬂma@hccdumn eluted with the
. T R T I Ry T S T R
mnﬂo?&l!'ﬂed bel ow or as provided in the 5 Exanples.

ndi vi dual conpounds nay require nanlpulatlon of the

[0220]; n'etalslg)eci?'otL He Sreggnt 11‘;1\%nt1819 ﬁlgomg?{eﬁll?\élg o lrlﬁn%ftﬁﬂ%%élﬁﬁ]aqllevels

of cyc€ KAlM)B (cAMP) fri cadl eﬁ@resmﬁg l]B’(RGS safite n&&fmdkbempnses exposing a cell
cconpllshed on a silica_gel, colum eluted with the
that expressesfpF Al & tgragampouad ps,daverigidiessn. apdis AMEJgydpare
r i Z
deter g R Lo ke TS Re T O e g e
pancreait heltks istdt celds, betagelinimestiehl andacrideeed$, sind ¢f celly ot KmelkaP
(CAWP) in a cell expressing GPR119. The nethod
0221 OBBIcL 28 $hiS2ROSI b udd €61 Formultall caf bR rp?%i%‘él iRl A&hd @ @nerall
[ Eogg%und as desgggbed herein. Cyclic AW levels areE§ Y
outlingfbingychtmed. by t he met hods di scl osed herein. Preferred
cells that express GPR119 are pancreatic cells, islet
cells, beta cells, intes$dihale endocrine cells, and L
cells or Kcells. 15 [0221] Selected thiazole
conpounds of Formula | can be prepared usingrpethods
generally gutlined in Scheme 1. Schene 1 SO
\/,N A+ (L S 1., R%L\QZLRZ RL_[0222] @pggmdlng to
Schene 1,Rq Mi0am de can e condensed wit
chl oronmet hyl ket one R4

[0222] According to Scheme 1, a thioamide can be condensed with a chloromethyl ketone
to form a suitable thiazole intermediate. Manipulations of the R; and R, groups can be

accomplished as provided in the Examples below.

[0223] Similarly, oxadiazole compounds of Formula I can be prepared as generally shown

in Scheme 2.

Scheme 2
NH
1 2
_ _OH N.__R
R1 _N ’ R1)J\N —— - R1\< \\// 2
H N-O
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20 to forma suitable thiazole intennediate.

Mani pul ations of the R, and R2 groups can be
wa@ewenpd2sshed as provided in the Exanpl es bel orCT/PSDRB)88978

Simlarly, oxadiazole conmpounds of Formula | can be

[02242Ir %%@é, %%aﬁ%n%ﬁ%ﬁiabbé ﬁ!ﬂ@mlth INH,BANEC® irdthe ?&!@&Y@% o2 Khto;,
"N RLAN OH RL N-O 47 WD 2008/ 083238

(step PETIS20DT NOIBBRT8/ alﬁlﬂm]vhidh rcen bt r@atertedito fm‘oxadlazole

compRBEEBNE LB b ok U TS NEHY SR S TR PR A

boveCRRhBEME Mﬁf&@@lfﬂzﬁ IR L246A G RE01e8 oub AROVIAES intihE BYampl
aoveTor exaine 1R2 ? |§%butylchfofgf§ﬂﬁgte gnd Ampes

belowt ri et hyl am ne. As above, further manipul ation of R
and R2 can be carried out as provided in the Exanples

Compész*?@rls%d Manpasfii-anmesnd Met hods of Treat ”em [ 0225]
In accordance with the present invention,

[0225]::h? cgrq[an & \liv%tﬁ theef f s(:?'il*t Pﬁ%erﬂﬁg‘umhe&f attlca‘l"lgrg@ff%&% a?lflount ofa

preparati o

compd¥nd o6 Ahiilh ¢ 3hn B@ﬁ@d Sbit the preptiiabnubf 4 phartrfaeaﬁﬂcﬁig:oﬂfyppatmn
Il diabetes and/or |owering the plasma | evel
useful gpr feessiag Tvae Hcfaattqteé@nd@oloavmﬁlaep@a%m%hﬂvwfegﬁtfce&% j pgddition,

I f h
a therag) eﬁ%ﬁlg%{ffgﬁtl et pﬂgf Qf:on'l:ﬁfu% bt @8 1 P&, bs&dar@rnd he

F
rnaceutlca? conposi tion useful for
preparhﬁ@&tbﬁ mammhmutmalabbm@bmnm ugelfiddtion nedtind @thed imalbetiess thst iaclude

nponent, such net ndr one, l
diabet S oSG, FiAf TETPOLE SR E0 dsSny Geiqe T can be

1mpr0{/é?lczfsedar§§ﬂt dMAstkided R{HY g?ddﬁ@n&ﬁ(‘dﬁéh A%hé BRIyeRIdeY oS T
of Type | di abetes). [ 0226] The conpositions o

diabetehe i nvention can incl ude conpounds of Fornmula | and
Formula 11, pharmaceutically acceptable salts thereof,

[ozzﬁpr Tae bMﬁﬁ@lﬂcﬁﬂmfﬂleﬂhﬁ@iﬂlﬁ)ﬁ Qhin trldRide @bmpbinds@ERermahla I bl
onpound is mxed with suitable carriers or
FormulacH) phasmegayically acceniahlapaipthesph gr 2 bydralypablepgayspitthereot. In

genera,?ythgccl)l&gcﬁfnﬂgg er‘ﬁ%?l&’sﬁ{aﬁfec&aﬁ}/&s 5’10&%1pnent(s) in a therapeutically

erapeuti ca ecti ve anount
effectnvahmbmlitalﬁg/eabhyrapéimhaltym%@tmg desal’] yha@pmaptabfl efedpwedmount”,

or " pharmcol o call ce ble 20 a
or, int yEaReAT PR STes DEICHIY SeEBIRE Gre o PR Ak Al sseptable
amourl?®, 868 MeahMHeMNY &FhcidRhnunPHRhBBGAPS A e Re&aPin@Bhtton and a
carrier, will be present in order to achieve a desired

pharmeessitital]y @ceptable atrrien vl ba gresensyimprdsnicoachiayapidesizadiresult, .g.,
aevisfig XS imSt HeER ot & BT TR RRE hot hods. of the -
[0227] The compounds of Formula I and Formula II that are used in the methods of the
present invention can be incorporated into a variety of formulations for therapeutic
administration. More particularly, the compounds of Formula I and Formula II can be
formulated into pharmaceutical compositions by combination with appropriate,
pharmaceutically acceptable carriers or diluents, and can be formulated into preparations in
solid, semi-solid, liquid or gaseous forms, such as tablets, capsules, pills, powders, granules,
dragees, gels, slurries, ointments, solutions, suppositories, injections, inhalants and aerosols.
As such, administration of the compounds can be achieved in various ways, including oral,
buccal, rectal, parenteral, intraperitoneal, intradermal, transdermal, and/or intratracheal

administration. Moreover, the compound can be administered in a local rather than systemic
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present invention can be incorporated into a variety
of formulations for therapeutic 25 adm nistration.
woveos/ogpReg | cul arly, the conpounds of Fornul a |PE@mNtS2007/088978
Formula Il can be fornulated into pharnaceutica
(0] t
mannecr fgpa éegeué)rns%st]gi%eg %‘[pe{sg% ath ITn g@cﬂﬁ@rp F&?{o@nepounds candje

acce e carriers or

admnﬁﬂﬂe@elinpmmhated |nto preparatlons in solid,
sem -solid, liquid or gaseous forns, such as tablets,

[OZZSEa%Q lcgr?‘lpmmds oF F oM?Bﬁ d FHAILHESn be MrRARERSI wHESmmon
lurries, olntnents ut1 ons, suppositories,
excipiemp etiluente ®r carnbal amit@nqmehsetbmmbkets Bﬂfoﬁsu&tm:lh,s elixirs or

adm ni stration of t he conpounds can tgchleved in

SO]UtlQ}’)érfple&glV%?gt ora l@épuaptﬁaéloar QA admlBllﬁteEe‘ﬂ gg‘ttlglpnuscular or

1ntrav8‘ﬁ)§§ Riufté|Thel B @%s'claﬁ Re %hmldlﬁ&“e@%ﬁgﬁl@hnalw ansagrnal ,
an intratracheal adm nistration. Mreover, the

fomuwmwnsiamadl rddensadosagt Siremedd ifre likel dmpovadhetFarmak I or

tem 8. 2 /083238. PCI/ US2007/.088978
Formy T B 61 G PR CPEPULE FOP At g hy Cai bé used in
comblﬁgt%nt\k/f?}ﬁlothtehﬁlcﬁ@mﬁmﬁﬁd§@96 @smbﬁq@mm mr@pﬁgewm a

| i posonme. [0228] The conpounds of Formula |l and

n be.fornulated w.th X.Cl pj ent
(022907 SR sy SRR o 850 B Bl b BT RE o UG BRI s
PharmiRemitas&eh@s (dhixPutsishing Conghy{i9853 medeqmmv eni, ¢nth ed.),
oral adm njistration, or adm nistered

whichiifincapasied hereip by irdferease n¥aseor e fa s, bnp% éeve%ﬁﬁf)@ﬁ@@dmﬁ drug
d t a
delivel s e e YR R R T hrth 6
refererGenItie psmofceanhtdnapdsitons desribed Bertih camhe b‘etnufactured in a
m ni stered al on .'n onbi natjon with each .ot
mannef fhhy NSt 50 4250 of Mol Qo iRt £ o TIERH GRBre AGHA Kin
dlssol\ﬁﬁwmln 8@ cLomhkingt lePBatli}e Eﬁ‘ﬂ}élfpﬁllgowcapél@athgzéﬁx]appmg or
Sui'tabl e fornuFatlons for 'use in thé present invention
lyophilirisg fooasaeshes.nTRefallogtirgimsthoghandrexcpianitcaP 18e¢ g geesplary and are
lnno\é mltPubllshlng Conpany (1985) Phil adel phia, PA, 17th
%V§ Nhi ch i s i ncor porated herein by reference.
over, for a brief review of nethods for drug

[0230]deFPR/1éie3¢t101§é]ée cquapfyafs cagchecheaulpted oy pmrailsgszbné@%ﬂvmg,

o 8 OB 0 S L e 08, o1 e

other smiaﬂatf (ﬁlst syn@cktic aliphatis annlrgiwerlﬂhsatestels o hghiar alqahhhoscﬂdsodsr

propylﬁzilg(glp@ol artﬂh g g?ﬂrn{;pnlﬁuh ﬁﬁngzﬁﬁ l%ﬂai? €d1g\2ﬁs§8 ent bﬁ%‘]‘nlézers isotonic

agents ﬁl‘éb&ﬁ‘iﬂ ben®NthSkiRih g Qgen@sn %ﬁBﬁiilax@tahH' gresgrﬂﬁt'i@rs’P PF@er@Bly, the
[ yophi I'1zihg processes. | ow ng” net hods and

compoards pfi thepesentenvestieh neb@efnphalraysdalmdqlaapes sdlpfians, madgrably in

physiof gy A0 B8 B Brapar L S Byl ek TP orag or

physiofdp5ae BAline Bubfer. €FBH i atGall A@iThisRatesh, BEHEBAMS afropriate to the
nonaqueous sol vent, such as vegetable or other

barrierdp iy parmestddsare gspdtin e fermulapomt $ushaeneiragtsare eergedly known in
the artESters of higher aliphatic acids or propylene egcoI

and if desired, with conventional additives such as
sol ubilizers, isotaonic

[0231] For oral administration, the compounds of Formula | or Formula II can be
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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agents, suspendi ng agents, enulsifying agents,
stabilizers and preservatives. Preferably, the
w@oovposes of the present invention can be forpai/asmd7/088978
i n agqueous sol utions, preferably in 25 physiologically
slurr1§s0 bR atﬂﬂft}ﬁeelﬂé %%Q)pal"i'r? e'él%l'r piﬁépﬂ& k?er]t"gea%dn%anﬁaceuncal
ion, or physiological saline .
pr epatéﬁl@ns fr oo ake eatrieibédinat byom;xipethe coapb sSndappitiopsdl Al & cipent,
optio q grrier 0 be. erneated are ysed in the
ptioyafly grinding gfes W&t eritreceatgs é@d@&x&rwf Ri3BWES-jaffer adding
suitably@uxdlidries [i0deklied Ft@rob%'frﬁﬂab@%rﬂr'?i'ra?gteé 2bleQ@Nsuitddfe &%@&HQ% in
of Fornula | or Fornula Il can be 30 fornu
particplagdilieys sygh eostgiars, mgludmrtgiaghm pECesgt ingmitoy, cacsoﬂ:p)tbablebulose

th . . Such
e SS5H] G581 B AR D 0% 5y ot s

gelatnﬁ helrsgacith | ethylHeAGRES hy@@ﬂ%ﬁ?lmeﬁ{ﬂucél'hﬂa% sodium
ilic and hydrophlllc suspensi ons, |iquids, gels,

h
Carbow%ﬁgce (oD B DB TR S T RGO SO OT 0EBTB cesitingriess can be
| t
st ERSO QA AP B0 B e Sl PRI s B e

mmhaﬁeomnﬁmmguae.can be obt ai ned by m xi ng the conpounds
with a solid excipient, optionally grinding a

0232f €8HhdeeRBreTla¥d Mb U

0232 DA Tt e U RGOSl e T8 ot

sugar ghdwfions @an bouseds whmhtcalb bpﬂcmaﬂy colttaigeRnCauEs, talypdlgine

a art| fillers such as
pyrroh?éa% C I%Opﬂlcgeﬁrﬁo}yquyi%_{% %BEQHI%HWPQ%| lacgyer solutions,
and su@18iok@hic s@ﬁJehté'o‘i’%@lverﬁrn%Rﬁfr@st ITPRSuBGR %?nentsoé'an be added to the

exanpl e, maize starch, wheat stwarch, P& star
tabletsytdzagse spatingh for @@txéipatrpn cguwharagawdlffgarematomhmatlons of active
Cmnmﬁﬁhgg&:se hydroxypropylnethyl cellul ose, sodium
oxynet hyl cel | ul ose, and/or pol yvinyl pyrrolidone.
If_desired, disintegrating agents can be added, such
[0233], sPhagmagqus el Rrenikalionp S1ay 0ammRa ussq pradlitedpds ptaga?t capsules made
f gelafih%sNhAl %Cé ﬁ
of ge aa gISn A 0 Qera A& caggut(leees Aé]%freg)g glraég a?%%:g dl%tzmzer %ucH] as glycerol
or sorbstal. t Bt mlshd‘atcapsgms cEmcorttdnn shqaampeagrecﬁmgﬁemﬁraitaﬁh with filler
can d,. which can optionally

such ag 118'1%&% ??0| U%ﬁl S§F B %arcﬁegl, an (Hd}lWaﬂW SUC}L‘JW’ Al qr depgacsium stearate
and, ortRABIOR @{abﬂﬁkrs @de&?&d’b&éhl@@ Qhélic)(ﬁ/@ k@ln?mtdg lcart bd BRLMRA or

di oxi de, |acquer sol utions, l'e organic

suspende] \ieshitable Hawids.suelt anfasty gﬂeéquWfﬁﬁfa lmyulqopcgymhymne
s for

2 the,15 ta e atln
eyl €90 RSP0t OF 2L P AT g5 Bl 86 o
bemdasmg’es suitableisr suth adihini@ratieepound doses. [ 0233]
Phar maceuti cal preparations that can be used oraIIy

[0234] ' r}fdr fﬁqgceagkl 1n£§éltatslg1?g§éjjﬁm %?ipdm s czlgl) f ttage he:famao? tsabe?s or lozenges
fbnmﬂpb@stmnwmﬁmmabmmhwas gl ycerol or sorbitol. The
push-fit capsules can contain the active ingredients
[0235] rFo@@ﬂf‘nﬁﬁé%fa%oWbS/ hn}{a'l oﬁrthgg 1§P&n1d§?01jlg8%9c%?d1 g 0 t%g fesent
such as starches, nd/ or bricants suc ? 6P
1nvent1mgn@gn‘mm®tlgalﬁhw@ed aurtble foopt dfanaktogel @t@ﬁjrbﬂeﬁ%ﬁ&n flofh

f I h Y n I ssol ved
pressm%%d tpa&%%?lél ngg’dhzter F(‘mt the us% cho rg?utakr)’ig?)roci)‘rjlellant%,e e. g.,

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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suspended in suitable liquids, such as fatty oils,
liquid paraffin, or liquid polyethylene glycols. In
w@oasnsxes stabilizers can be added. Al |l fonnuPEl/Us2087/088978
for oral adm nistration should be in dosages sui table
meteréaogmﬁlyng{qu?sml&'a%? Cglttlllc? S 0?5 t%[ O%i’aﬂ?}gafﬁ Plis éck@%ﬁ ﬁlllehailecgrorrn inngﬂator
can bd ﬁhh&h&d%nﬂaﬁﬂ@@@p@wdél Qﬁlmﬂf deetbmpousd BvENEhi BRI powder base such
manner. [0235] For admi nistration by inhalation, the
asmc@@%ﬁ%%ﬁﬁ% for use according to the present i nventi on
are conveniently delivered in the formof an aeroso
[0236F piTay cpmesarls atn ba fdrmammtedofoe paantezd ddmpaddstion ba inj ection, e.g.,
nebulizer, with the use of a suitaple prop ellg
by bolys bnjectlg)g oa CRRINYP B YSIy JivETH gns for anCCtIOI’l can be presented in unit
Qor I
dosag e 20 Ty BIOTE MR, cPBleR B A O Mrve. The
compqslthms [chmtuke "smcélefpnds gsrsrmswﬂlenons rsbhaltlenssor dnmilsibes masky anaqaeous

urize t he dos unit .can he .deter
vehiclBy, S5% 61 i Brom e e B e TR SR e SDaE persing
agentsPCT/ US2007/ 088978 netered anmount. Capsul es and
cartrldges of, e.g., gelatin for use in an |nhaler or
[0237‘ n?ﬁarg}ac?lhlcal ﬁggﬁﬁaﬁsot{?ggg%éecj S n}él?%rgv\&lg }ncg!;ag é’iqgefj)élﬁ solutions
of the astilea®hPenddlin StabdrGblublddfdah) A'Elﬂmo(ﬁ@l@ QUEsieA olBe active
fornmul ated for parenteral admnistration by injection,
compoiings cansbesyreRssd a5 APRFRPEIRICHIYIPI E Rt SUSRIASIODF. nBuiéghmlipophilic
solveng@(glj%hlac;ésqmuge%td/ B l?ﬁch%g &%Hle%‘ﬂ Bf sﬁéﬁ‘g i€ gatglacw&s'iers, such as
osage form e.g., In anpu es or I dos
ethyl dleant ad thighseriddst br [grosadde qupreeaerwwmn suspéiions can contain
nposi.tions can take ch forns as susp nsi o
substagegphat GHECHSE UEHICOPBHE! e SUSPPESIQSh SUehAsSadiy Rrdymethyl
cellul 38 %9&{61 RAtatd fOSIah@, e AIFMsHnTHR le@%oﬁﬁ%%%ﬁ%l@ Gtabilizers
stabilizing and/or dispersing agents. 10 [ 0237]
or agefth ghratarweense delsofubiity béthue@nmpf)mdsﬁaaléw &ordhe preparatlon of highly
tratl ¢l ud eQus ti
conceJEt ot o Bl vt SUER I TR BetsihPE mihvd b
constitBH&R MBI a0NFalE vEhEleaet | MerileGyrapebifts wad, BgoRRnepar ed
as appropriate oily injection suspensions Suitable

[0238]|S L?ﬁ@ g(gll'l Sund$ Qénv %bf Be ﬁ)ﬁnﬁﬁmﬁiq‘l ?e%tdfl %Sllnygsqtl(g }% al 411?)p051t0rles

esane ol or synthetic acl
or reteﬁmmhemlas ot hydontdigiap eonventiond Isygesitay dases rsud:h mnzebutter

carbo S AL PR A PlSeH A8 EORE A o) Toh el body temperature,

yetmé%gﬁggggbpgmn§ggmeﬁﬁngod|un1carboxynethy| cel | ul ose,
sor bitol, or dextran. Optionally, the suspen5|on can

0 ont bl.e abili.zers r .agents t
102397 L E R e S R P e S B RS Rs h hotem el be
formuﬂah:a aPhelepstrémaratioh. Buahlong ac@McRAhtREiSk Gl hiANSstered by
Alternatlvelé pthe active ingredient can be in powder
1S

implanftagiom (fasrex e pistshbewtangpushy pwnﬁa@usquéaél% oykn iﬂéllaélus@ll@f injection.
Thus, ? %rénd%ela p[X!: 8&% ufndggan\/\@ nh efdgarfl t%b]te |oly[ﬂ9€%30 h-}l/-(li]l%phoblc

n rec
materléil@ U‘ﬂ’@@sxdmp]EISs @U@hul@ﬁ)nswﬁ)@@@ﬂepl@b]eeﬁl) or ion exchange resins, or as

sparingly soluble derivatives, for example, as a sparingly soluble salt.

[0240] Alternatively, other delivery systems 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 embodiment, long-circulating, i.e.,
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or retention enemas, e.g., containing conventiona
suppository bases such as cocoa butter, carbowaxes,
w@eioges2gd ene gl ycol s or other glycerides, allPCf/Ustonisse7s
nmelt at body tenperature, vyet are solidified at room
stealthh BpPRHRE Yhebe EARRYEd. | SuAdRobdRR 4@ gédazean‘yczfe@w&m W?ood le, et
descri bed previously, the conpounds can al so
al., U Paignaied. &ls, %56dér|cb@tcompeptaisatfthﬁplesubmvmvgl caotalsn@e
adm1n1§:t5rr<1:}jI bgtc (zc:llljet% ar%lg%sﬁe S}ﬁgarr% ?n ilhrgydmvg:%)%cﬁt attl% € dgscrllt)ed n

U.s. Bamnrt amssz;gufmm Bj9R 618091, 536T8’0983 , 5081 28XaPd ®08 11@6
compounds can be fornul ated with suitable polynerlc or

y 0 f lsign
[0241['l Qfe?tﬁnl (?'g%rflc %Lﬁté ?llcﬁl (% gﬁée%fgﬂgﬁpog?(} Z@D%@’gu spLan pe"
emplcryp@,rallthglhgh wohlilphtehel edsit wﬁgnemesnoxfcﬁny @dﬂmﬂn@],ly,aﬁe ébmpounds can

sparjngly soluble salt. 30 [0240] Alternatively, other

be dela@rer%ms %%EW'TFG?SW&F%M% SHRWERRASLR matices of solid
hydroﬁmﬁg&?ﬁers%ﬂtaﬁﬁnﬁp %%’u dé%?& O%ﬁo%rtg‘)&Wgﬁétﬁﬂéd-release

known exa

materigrirave beenf astabhstadcyph <atn welﬂkmtg&l by those skiléskintthe/art. Sustained-
refe red enbodi nent -circulating, j.e., 51

releas S st S Aot nGPOBT GaYoH ot G AP ER S CERRREE (i o

hours b Uegn&qy@qawﬁuch | i posones are generally described in
odle, et al., US. Patent No. 5,013,556. The

0 ds aof .th res i,aventi on can
o202 R BRSSP Y LSS B or st s
carrierd @k ex@piyntd € Bix &8 Hles UEfuch atrRAS® eflEipontdIgeull®butdrénot limited to
Pat ent Nos. 3, 845,770; 3,916,899; 3,536, 809;
calciur oggpnategealeip RROSRIBLEy YEIOUS SpEREs, f}ar@@s,tcgllnlom draiviatives, gelatin,

and p&%ggggﬁogsg}g,ﬁye t%l J&g sul f oxi de ("DWVBO') al so can

usuaIIy at the cost of greater
Addi ti onal | ds can

t
10243 0P Gl s> ot i POPERS BSy SBhi Suton fadude
compo3RIFnP YhERAPILE aBRd 1hER8ieRfs 280 drfhindWiHr-0R0 9P &ic R é’f@fﬁe

contai ning the therapeutic agent. Various types of
amoung.y$ha pmewntrod Icelasesﬂuvmtcemmt@edmue obewmsee bt depengd re @nding

no ose t t ai ned
subjecfpl FiiteE Ve (RT3 e Rty <5 AtopoB Bhiane of
adminRahtireandrtie RRASMhNES (EOPROHYNS: FiBkictnl EYterRPbtion WP ah effective
over 100 days. [0242] The pharmaceutical conpositions

amounj fsswelt withig Papeélhé)apf téleFeeSkeltﬂdl ig thsyarg espepiably en light of the
detaﬂea%sfclo%ﬁl%p%wﬁ&gfﬁegélﬁ“tS Exanpl es of such carriers or

ent's e but are not limted to calcium
bonate cm

ium. ari ous sugars,
(02441 BT RIS SmpERIF & kil e pisariistion 3 therapeutically
effectiROAERAS bS BGnAs] RIS eapcﬂtuy&ggga%ys t&%&fﬂ&mdds or

Phar maceuti cal conpositions suitable use in the
microdosisg e huinaw suitjéatsn | ncl ude conp05|t|ons wher ei n the
active ingredients are contained in a therapeutically

[0245]f SREdIV¥E toxaTBUMA- thdrBeuBBRHTHac Pbf HERBRAPbEHdQescribed herein can
admi ni st er ed will, of course, be degendent on the

be detesipiyjed bty straidang pheermacedtica nroph@rwbjce puléume@rgﬁhctpenmhml
animalg'evertg}; é[’etenmlt'nrr]lg t}?ef I]:I!)so, {tfleocllquetlertﬁa TELH% of?he population) and the

EDsp (the dose therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effect is the therapeutic index and can be expressed as the ratio between
LDso and EDsy. Compounds that exhibit high therapeutic indices are preferred. The data

obtained from these cell culture assays and animal studies can be used in formulating a
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20 adm ni stration and the judgnent of the prescribing
physi ci an. Determ nation of an effective anount is
wowedos/osd2shi n t he capability of those skilled iPCT/H82007/088978

art, especially in light of the detailed disclosure
dosagB %‘gb‘#l%ﬂ it ede fdrQ244H hirn. amé d@)@é’%&%‘f@ﬁ’c H&RthouRdd he

nmet hod of the present invention, herapeutically
preferebliyedittii e rags of carul e gewnicemitagdng thit m@llutlsjthkrfdm eethllittle or no

ani.mal . .node or,. 25 m

toxicifyﬂ %r@aqaﬁsééggg/ary[Wg]thl%aﬁlgségqend%ﬂpgp cg%'age t%nn employed

and tHeh6tit@ B HdihiRfafibe 86zedl ThBex &R TRaMRnIRSE dRamhikieF fioA and
can be determ ned by standard phannaceuti cal

dosagp rarcleddehogen bnthgendividusliphysisiapin éb@p/e(?flth%mt@ht s e@riditedrs (See,

y; feten [ t he 1 oselet I to 50%
e Rt aPySHRIET TART e b ics Rt PF R oA 1) 0 50
t her apeutl cal I y effective in 50% of the popul ation).
[02461h & he @meupiatiast peeamerannd that 6% be erebinebwib e gairer Brfasie} to

oy WIBGNELENGH, Ly INoBD F A SYBLERSIOL R, i

specielj 4yl thdparapdnit iodd oftidadsisasténp r}&fv@&’vkﬁ ds a Ebeeralafuade, suitable unit
bt ai ned fr om ft hese cell culture assays. and_ani nmal
doses &qr g eampoyndpet the SEeser IRGIHAN S Ay %a@ﬁlw%@}éV 687988
betwegrpa— /1 lﬂ% Uogﬁﬁg)?ﬁn% gpﬁ‘l@%@tlv ohﬁ@t A éﬁ‘ei@HE fn‘ﬁ%ﬁ&se i9between
use i n human osage of su conmpoun |es
1 mg tprabﬁmrlzﬂﬁlryg WAtrhona paefclaﬂgmlbcﬂose g lman‘Waetn hgg to about 20 mg. Such

unit dGgR g b Amineteshngs B OVEAN; FREthE S bihger 6Umd day,

but pr&%ﬁ%gdl B HRRY p&my,dgﬁtﬁgﬁhé RitANdL Y aeLl70 @@lenh@ ik Mélrénge of
mnistration utilized. The exact fornulation,

0.001 fooahowt bF macher i Steieht pHFIbTHPS adprnigieationn Apretansd alasagy is 0.01
to aboup 195 In?gidll%e\flkg (v% %}R %¥§ﬁb§ée§ E!zﬂh 1'r1%¥1\1f1t%r1 tall?(? i%ggh%%sy extend for

a numl?é‘raff ReeRé oghoeths, Bag issafie Erdsar gpabit It®@ll bElundér¥tood, Q@%}/er, that
The amount qof active conpound t hat an be COITgI ned . _
the sp%lfé%d%feé%w faRnyRpcHar ptignt mlb@m@é g0 &jVAgEtE of fstpyeincluding
Mhd
the actfnq{;%% rPe%ggc)écgg‘gE@H&jblﬂglogg@ p}ér %gl%c g+ B i&g}étt,e g%f@kﬁ %alhl? Sex and
diet ofaﬂmndu\sﬂmadibemg treblodetiie timeaad aowe néactmingsmatﬂ@;; tlsariateadd]escretion;

other <¥rH Olmgz)geﬁllgtg gegg galaqgsqerﬁa,e ftg%fhesle nc? gli?etnpanicular disease
under @B SMBEAPY. ab 1§ ell Andbd BOHIs&Bf il I afchi Ve

compound. A preferred unit dose |s between 1 ng to
[0247]ab%[utgp1c%l ?ggfocf%n%%rogel?r ef?o ab ut téjo(fgﬁ%ken ongé X\@ay, of,

mulnpwﬁmes pdrela @ chrivae aniehaléamgsﬂe dﬁMblef kereXaEpl cﬁy&nd Bontammg
4, 5 or 6 tines ada¥ but preferably 1 or 2t
a propprgiongityhighey corient efpstiveingreditagle fime-ralersy er@‘gctaféu |bf= optgined
oy cnile e LAT0 Bl Bl ol 2Rt KOLE Bl
osmotie. gidssureporetodnty athés kagwpeteakgoivinghtledfeleashj ect per
adm ni stration, and such therapy can extend for a

[0248]n Uﬂ’%ﬁﬁ b@Beé’é@ﬁ tose f&BEﬁg’E§ outd e HRTES 1%%%1%% «:aéé@ %£ Will be
be under st ood owever, that ™ the specif

appar edowethbewkllleﬂ on theryt. gaurthiers 1anotpd1thae fite alvnicianche p@amng)1m>a1 cian

var] et f factors incl.udi
will know how )c/m(? hen to interrupt, adJust mgtenmnate therapy in conjunction with

individual patient response.
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the activity of the specific conmpound enpl oyed; the
age, body weight, general health, sex and 20 diet of
w0 basiosatss/i dual being treated; the time and r oRCBEUS$007/088978
adm nistration; the rate of excretion; other drugs
comb;mwhmf,@lppr evi ously been adm ni ster ed and the
severity of the partlcular di sease undergO|ng

[0249{ 2%{ aPYed a%[)?ﬁj]ﬁ coAn;Eoun ft&l P'es?% 1nv@o§en %flll Slri?iome 1r%stances be

e area. Sage can o

used 1ﬁb@1ﬂbm3ﬁ)orﬂ@1th @H{eetheta’:ﬁé@tﬁb aRes ta bﬂﬁg abcﬁi’[ a demﬁdtdff})cﬁ Selection
times per day, or one tine-rel ease capsule or tablet

of addﬂtm(@ha&?ﬁ@é"“ﬂ wldyrgﬁrpartcféﬂwm Pt g desigddaigebiberapy 6384l 4.5, Tumer

| t [ I
N, et ah %D% sgfggg? 2 ‘@%yhgg%gr %}Erzr%ett%s:‘@a é?@%&i&?l 9864 78; and
DeFrodZ@ Roét\/cﬁ (a(ﬁs ﬂﬂl&i&vésmevmws‘(HJQRS/ ol.ByNe.aps ul Iﬁﬁrnﬂid'ﬂaf studies have
rel ease sl gw snotic pressure, or by any other

mvestﬁamhw@ﬁétwf Ce@hmasw @aramsgﬁ@eoral[ aEsnE|(See e éaMe}b@r R, J.
Clin. E}%%ﬁﬁ@lf Yreldd H@%P@@ 2337 0 lﬁn‘%ﬂeﬂ’ éeb%ﬁﬁp{ ?ﬁ%ﬁ% U‘ahb%fbg%tudy

ases as Wl [ par ent’ tot
GrouparUKP]ESi r28h@ra,benet CiczSe (rl@@&)dz 1t31a92; thdmIGWI(ecﬂ arCwrent Therapy in

Endoctiniaey A MGt ot LAY JEricharly 17 ok drdiPokfo):

ChlasswhtJhet al.ndhy I[ﬁlzlém MeRk {eRk) [BSEmIss. CaditVR 400800533838 (1997)
CT/ US2007/ 088978 Conbi nati on Thérapy [0249] As noted

19:16 ébﬁ@lfftﬁi@t @lonimu’ndl@doﬁ‘l PP g Bt allldﬂN@mIthY Wk &ll, Dibet.

Med. GRID dacRe T e e i kg RO BB oL, These

studlesgﬁhﬁﬁb@tel that diddkted dtbdila00a karefir®emingrovddrbyl tﬁé g@diﬁ@x{ bf a second
epend on the desired target ther apIy (see,
agent tpd ¢ ideragenic r@gm@gn Cm@@atm@ﬁ]@@am@@c u(iq_sggigr)mgg_ratggl @4 single

pharm E?gﬁ%é’ﬁ on a{itﬁﬁl tﬁ% c%sn(ailn%l%%nt?p &CgeVI e%gle%%geéa})structure of

Formuléol or ForiNola 14 hnd (Alermnb@'e additishaldcteee dpaul, asiwelbst ddgahettation of

t he benefits_of _co ation therapies.with oral agents
a compal OF ESgnulS |G amipe 113t SEsi 110 ERGLIA o NEses

phanngéeﬁa&h d8ékigd 18R mulaionUHot ehnkiing0Qm é’)ﬁﬁ@ BELLIMEs DhaRRESS 1T
St udy Group UKPDS 28, Di abet es re (1998) 21:87-92;

and a IBRP-dV nnldhugrendn pe a@uimigered Thie dppan ﬁulzj@ctmghﬂw imakioglg oral

dosage%?ognﬁlic/)g{tj]?)gp slulﬁ%g%@ gat}"»;qet I(_:nd &ah)s% gscé)rneagl?x%%l? ce}n be %ﬁﬂms%ﬁ?d 1lnr§eparate
oral dd&@gb fotrd@989ns] 2Wh&28efidhe dénpt tdrmilativhs ale use(ﬂalcﬁm SORT of
1997 19:16-26; Coniff R et al., Am J. Med. 1995)

Formuggl g4 prigglp.11 anfHone, a3 7ATe ad,dltlgqial gptlve IRy &fn be pgginistered at

- ) 7 0
o8 LSS By GO
sequentibBipe t@Esnbinadichahérapy samndastobd td melude ap tiege ebgterdishe
addition of a second 15 agent to the therapeutic

[0250]" ©8h RRApIERTRONBHLGSh ﬁq@ﬁgyc‘ B¥h b ﬁ’rﬁﬁaoéﬁ%ﬁ‘g %&é@hﬁﬁé‘the onset

of a si ngI e pharnmaceutical dosage fonnul ati
of the yonttamssr @Imﬁwpomcbsmtﬂbwtth)ehgmt@r(at treffingcpraventiof or

.Fo or For e or re addi 1.i onal
recuciigd b D5 g LRI i HBries 38 SR SO PTG cgP o, and
dlsmd&@m&/ﬂb'l%g} @k c&‘ﬁb@ﬁﬁd@ of FeRm Y Hpﬁ(ﬁqﬂulla anrdn E@QHe@ﬁElyVl%ed in

agent 1n its own separate
combination with, for example, biguanides (such as metformin); thiazolidinediones (such as
ciglitazone, pioglitazone, troglitazone, and rosiglitazone); dipeptidyl-peptidase-4 (“DPP-IV”)
inhibitors (such as vildagliptin and sitagliptin); glucagonlike peptide-1 (“GLP-1") receptor

agonists (such as exanatide) (or GLP-1 mimetics); PPAR gamma agonists or partial agonists;
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phanmaceuti cal dosage fornul ati on. For exanple, a
conpound of Formula | or Fornmula Il 20 and a DPP-1V

WO nioBlos288 can be administered to the human subk{BUS$2007/088978
together in a single oral dosage conposition, such as

dual FPATRBIpEA, PPATC itih @gokts 8ARAHI AGRBhisGaluN P PARNAdMaSPEARGamma
in separate oral dosage formul ati ons. \Where separate

agonigp emppstigl aganibia haory Ak egusHsior parddmgouintd; dghydPepiandrasterone

(also r%?erreggo g%anHIrllleAé relgse??%li{g%{eg §§@§?t%%gﬁe; [ﬁ-ﬂ@&% ot 1ﬁ@1%ocomcmds;
TNFo inh#®itorsC @iiokdAd Mhibitofs (fchSERadBéR! Mlgﬁtﬁgﬂﬁf @d%h'bbﬁ@s

(i.e., 25 sequentially). Conbination therapy i
sulfonyhuess<susbds chlormepanide, gblbutahade ac@ghermmmde Eooazaﬁﬂld%nglybunde

et BB 00 AR PP TR B g mon
hormd@ ARlyli6 B ot $nsaks 6&dréb ashuws {s0gh & @P@élﬁﬁief Bhiqlid &Rt b0,
preventing or reducing the risk of devel opi ng,

nateglyjid@)eined ingee inspkn mangicsy %W@I@mept@bmagoam, emssnc mhbitory
pept1dg (()‘S(_?lr gr ?bﬂé \gfﬂ%bg&q % G/% ll%\g u oalég \2@2 %gents (gr rlPSéslg nt‘t))elr?at{ Heatmg

obesit HylperhfpﬂienﬂagW@cleb@s@iﬁﬂhﬂe@etzﬂﬁﬂh@ Ry@domet f or m n) ;
t hi azol i di nedi ones (such as ciglitazone,

[0251f) %glbthltegﬁ%gyle Bf%%slﬁawn%%@y% r&%egﬂh{nk}?%gggb?em or gbesity-
related/dlb(nfd@s; \ph@rmnalnﬂ:‘jccﬁnmcalgﬂs of Forjnulgl erdagmola Ik earplepéffatavtly used
: " GP- ece tor ists (such as exanatldﬁ2 (or.

in con&r&tlfn Pﬁl?lgefqr(% mp ﬁCH)é’ll’l PSP enéqralﬁg]ret filg ylpropion;
mazin@gOfhAlSimind dmegﬁ)%{n% Bﬁ&u‘%’ﬁ{nﬁ?@%{e%ﬁe%?& a gHit@*Jngents;

PPAR al pha, 'PPAR ganma agoni sts of partia ago
sibutraghiag; g@m@ﬁmaahpﬁ@hﬂuwuc]am)mhsta@ ard lpptidsi &ther agents

I st PAR agoni sts or parti a oni st s;
used iR e R Bt PBeY raTed Qe PEFET B coopRuTBRER BRula | o
Formuld B c69B} beti® el ySidb P Rodothtisdtidh wilP - e§91412)1’ae cannabinoid-1 (“CB-1")
anti gl ucocorticoids; TNFa inhibitors; a-glu003|dase
recept@frﬁﬁlmptnéﬁésqcmé Kinzpnabanik BBAR datfiagigprists or amial agomsts dual
PPAR;Q%,{}?[?”] eltaa olﬂisft o&ylaH ggon(l%s'[gccﬁalaﬁPéﬁl m’na

Al ol azanm

agonisgl dr phaizi ﬁi@ms@é )pBﬁBEARgigloﬂEw dripdtial agahisi; lnEurZ)péiﬁi)dc Y
pram jntide (a synthetic analog of the human hor mone

enterosdt'ﬁtm ichglecxldgin; P‘PPéb‘FSi”h agyhip chigigesdds seriorsadopamine D,

receptdrERAGLAJY %nﬁhétﬂfﬁ'}% N6n . AbicoRERY kélégsg@)factbpgylahﬁll and
(or 1nsufin mmetics 7ucagon receptor “antagoni st’s;

gamngasmlolbcutyrwmchi (ARA). peptl de ("AP'); or AP mnetics;
as well as the active agents discussed bel ow for

[0252]t ' S@H hitAhkQxARERI YomB¥RESH thlaf gg Rhitbe §ch ek RRALGRHR/S! S
and/ or met abol i c syndrone. Anot her exanpl e” of

hyperh@mmw ttdabing hmlapslemarand éts $@@tnd mmph@apns)gwbtresu thy or

rein the co
compofF il B3 P a Y Rk B Bt S ergPRARE i o
exampl’eoﬁbﬂlrﬁbq%udhrhs\mdrhastzftﬂf flevatphSlovahany bﬁﬁ/ﬁ%@ﬁﬂp kA% astatin),
phent er am ne; dleth%hproplon mazi ndol ; fenfluram ne;

CETP H’é‘)@@ﬁsf Gsufffaaﬁtﬁ@etrm gichelstere] atBomtigd ietibiéasisush as ezetimibe);
PPAR ﬁl%ﬂnbéotms@%g@sa?% )l 2 rﬁk@%ﬁﬂ@‘d&% asgt%afs;sroorgagtgle %%c?n?sts dual PPAR

sudh as orli

alpha, EIthrdeB@eg‘drﬁsts visetidl Rgbisiat duagPPARSIIEHA, PPAR gamma agonists or
besity-rel ated di sorders wherein the conmpounds of
partial sz glupl RFfAR delta, PPAR gamma agonists or partial agonists; pan PPAR

agonists or partial agonists; fenofibric acid derivatives (such as gemfibrozil, clofibrate,
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Formula Il can be effectively used in conbination
with, for exanple, cannabinoid-1 ("CB-1") receptor
w@nioagensst s (such as rinonabant); PPAR del t a BODOREDT088978
or partial agonists; dual PPAR al pha, PPAR delta
fenoﬁ@l%%n hr‘?cgtgezgﬁlélﬁf’er Ll acﬂgg@?ﬁl %51%@!‘%}1{3&: %Blegfqgc;l Ry cﬁ(ﬁ&%1 amine);
mcotnagamdspmbmcrol pimtetcamltermgmmmhﬁ onemmmmdbtl de Y
enterostatin; chol ecytokinin; bonbesin; anylin;

[0253Ee?1 R BE R q@%%&thﬁ%@f&ﬂ@% sedrER e R Sing

anocyte s il ating hornone; corticotrophin
atheros@¢resis; wigeréiactoonpogad aﬁfqnnumblor Fypammrk [&rs admibigteyadi io

acid (GABA). [025 ano her exanple.of . .. .
combiggis Wik P ortfh%rregﬂeh Jahowiteene 4P oL P Rerlipislemic agent; a
plasmAYIPA!- fahﬁx'léj@g'@n@ ahlah8RYJeRGol¥Red bRl @efitNbi’haBd chbkesterol

rel ated conplications), wherein the conpounds of

blosyriﬂmswuhlabitoroﬂ gken drpiflze X ynethatelwer ve (6D iGoed eduefase iphybitor (also

refer A BB Poet v Bline S RTRY i B PR,

atorvaatin)s hﬁfHMG&Idméyntha@ETﬁleﬂﬂi abécfu@Ieﬁe éﬁdk@dhsélﬁlhlbnor or a squalene
torcetrapi b); a chol esterol absorption inhibitor (such

synthegase anhahitari(#8g knovepaRaapishasadse Bhidier); papeylgoenzyme A

e s SR RN B0 30, e oL PO i i

and tha §0Rithéreof #hd dliacIRARI&laphalesteRAR @aprith iagidhos sechads B-sitosterol;
partial agonists; dual PPAR delta, PPAR gamra agonl sts

a bile gid prguesteant ajom P&qhgngepr&ﬁnmbaas ehpdeRt ANy CRlastppher

dlalkyﬁgngﬂé r}g Zdﬂt \"?ﬂlg{e% Pf %?rg . fﬁé&?%&% géﬁyg%ggloﬁﬁducer fibrates,

such aP%ﬁbﬁ?@@é’iﬁﬁ)&ﬁg endfthnat dnd aeefibanad; beaahiByr(alse knovn he

yndog%%?@gitgag!g W}gx;gdtpc;*lxggq%gﬁagﬁaégﬁ% g%})gﬁh@g{s the HCI salt; vitamin

B, (al?@kﬁ'&\% ol @}@ﬁoco\ﬂafaﬁﬂh)n viEamf B, ('ats@'ifh&wﬁ:as hR2&AL aéid and

urther exanple of combi nation th erapy can be seen in
niacingrode); abiimgidaat Nismuss Iseehoss wiamah Eraed  anddwimpeueianaf beta-

Formula | or.Formul.a Il is admnistered in 5.
blockeg it it ek REGHE: 81 i 8N SRe B P el Rl AR
alpha %ﬁ& $Sor paRiaRBE A FHARHEleHon3gOR partial agdh@WTRPAR gamma
rai sing agent; an antihyperchol esterol em c_agent,

agonistyaripagiil ASETES:cwalcPRAR alnhaskin h delitasagontrtsiringrtial agepists; dual

PPAR%%hE%pﬁRfé%gﬁ ddgtglulé s%rr)étaa%r%@ns@’gﬁgl Gt asik, Ppﬁkbéa'hﬁﬁa

0 as ovastatin,
agoniss dﬂpaﬁtaahgdmst@ rpak @PNR agonistd anpasiabbganistgndd a platelet aggregation

atorvastatin an HMG CoA synt hase i nhj bitor: )
inhibitggy aa%%?eﬁtw@g?ra%?g%ptpmtiﬁm&{s (-6 glacgﬁaafg}feﬁ@'ifib? brinogen
recept&y@&@%hgﬁ and WNpi OKs AGES SdvROME c%}am%@p&nmt besSmula II

tor an acyl -coenzyme A chol esterol
can beaad;mmlstamdﬁe caisbing@AT)th innie Bianh one additénahsctivel agertnfod example,

robucg ni cotinigc acid d t salts of and
2 comfinga s eaBpon b ot wBila b abeb Pt Fah e Eap rE8iie
1nh1b1t@19'(e(g3 SbbASLE Puvast@RindldvastaGd, GroasH@s tiha8im@BiaBfl) and aspirin,
exchange resin, such as chol estyrani ne, col estipol or

or a cothpmiuky b ARvmodd k«yd Fatenila/Biviithes B GaCoAgsdiddsa kddbitor and a B
dextran; an LDL receptor inducer; fibrates, 15 such as
blockeg| of i brat e, bezafibrate, fenofi br at e, and genfibrizol;

vitamin B6 (al so known as
[0254] Additionally, an effective amount of a compound of Formula I or Formula IT 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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pyri doxi ne) and the phannaceuticall y acceptable salts
thereof, such as the HO salt; vitamn Bl2 (also
wop@s08r38 cyanocobal am n); vitam n B3 (al so knpeoWrusz07/088978
nicotinic acid and niacinamde); anti-oxidant
antlh%bﬁcﬁmeﬂéﬁoléﬁ‘l@a &8, Mich 8 Bh et lﬁo@h@hé@%tlﬁhlﬁ%rofcﬁgﬁamﬁle an
bet a- bl ocker; "an angi otensin || artagonist; an
HMG«pmh oidepigsqinbbiter rah itH Geie A wenthadeiiihibider; a mﬂ%nz@pampm

inhibi% ,?(}Qla}tﬂﬁﬂorg%%@iietagg,ﬂﬁ%ogoé%o krg)gﬁﬁ?sgsl%lgzti g?ea% aﬁ%]sﬁh%ritor)' an
acyl-cB8 LA chélbaéroPRAR Ak Rhae iFARdstbbac AR S Sac® and the salts

parfial agonists; dual PPAR al pha, PPAR ganma
thereog il B trditporpsuch |aatoreftjmmb5ta§hold@tatlol Firoptgelinkabit@Rash as

ST APIRRL St R R Sk SRR B Sy B
dual PPRAIR zhplﬁao PP ARUGdNaag ohikid lok F&ﬁ@mgoﬁmpﬂ@ﬂ PRARAGPRA, PPRR gamma
(i.e. | ycoprotein Ilb/I1la fibrinogen 25 receptor
agomséanrg@gtpﬁ sganistgriahBRAR dglta, AP Ao gerama geiests phpartial agonists; pan
PPARCaggR AN %?gax%al ;!:gg)ql r}'gaéme?ﬁldg of %é%telr& ab?ﬂ'gngr? inhibitor; a bile acid

Ination w

sequesarddi ztm@nalchamgel resin;agEDL, redeptor éxcigpy; elofibsate derbjﬁrbadte @nd
of ? compound of Formula | or Forngla Il wth an
gemfitpeesl cafamyip Ko ardihs Phammcpitically pecegtablesplls thereoktvitgmin Bio; an

. 1] V

o LT 0 DS PSR B S UL e
enzymelifitiibiasy; kHlatdlaAgpeduidniaRibiton alfibimb gandcgptdrinBFonist; aspirin;

bl ocker. [0254] Additionally, an effective anount of a
phentiggpeiuRd @e@&lﬁmcquor agonishy; wulfenylyregs gigganides, a-glucosidase

e u i .

1nh1b1t§g§ b gﬁg‘éﬁlﬂﬁ‘ﬁ%@c%t%o hﬁ/de g?lgglp&hcbgn Ss?dgﬁ g%tée@? ﬁqaeﬁb%ﬂayzﬁlon of
a pharmteuhyqﬂebinppmdemusbfalgfeﬂmﬁ agoyd-ésombddDicatraégs.ng agent ;

an 56 WO 2008/ 083238 PCT/ US2007/ 088978
[0255]ankh%@i@16ﬁ£l%lx§1§1 ﬁ‘sr& |c§1'ﬁ'oﬁlaﬁ&? MHera §/l<':ﬁﬁ' b@§eeﬂ 119 H@dﬁﬁhﬁé Bletabolic

bi osynthesis inhibitor, for exanple,
syndromedioc tregmg m¢talmltca[yndrameHM$4t€®¢kat§§} HYIhBIQmSI mmlﬁlcamns aad

ual.ene epoxi dase hi bi t or ual, en . .
disord ol e BR e PR o faree Jiob hiamde Mg Boegbrsed in
comblhaﬂffibln ki itH) o exa@fpled gl acGREAREIERI| Ausde |a8§¢eefbph10dulat1ng or treating

acyltransferase I nhi bitor; probucol; nicotinic acid

diabetegnebasies hyaptlipidsmihafhweatscleamTPandipg thek sespegiveficlated symptoms,

t chol esterol absorption inhibitor such
Compl&gﬁ&gzaégmsgﬁde?s PPAR al pha agonists or partial

gony% PPAR delta agoni sts or partial agonists;
(0256110 PR RRAmepAROTRIUAY oh fesrireteat B e Ga Pe administered

in com@gﬁﬂbﬁ' Wh 1 bni ERAR a"ﬁl e@@? of ﬁ) &%Hﬂ AN é}g)gfm}&ir@ of halofemc

partial agonists; dual PPAR agoni st
acid, pmferpb\lwtmﬁi( h®mlsmheméh(3 tﬁmaoa@mhylphmomy)-@am aqad 2-

agoni sts: ni aci.n a chol esterol absorption
acaykWﬂﬂ?%ﬁlé?mrgn Eﬁﬁ?pd 10 sequestrant ani on exchange
resin; a LDL receptor inducer; clofibrate,

ﬁﬂ%h0¢%ﬁdhﬂbﬂawemdémdmggmﬁlbr02|l vitamn B6 and the
pharmaceutically acceptable salts t hereof; vitamn

[0257]B1Zympsundadt theQ%és@ﬁﬂthitﬁoﬁm NilsPusdfiliOekeiods 8fdiagnosis and/or
antagonlst an angloten3|n convertlng

angiotensin |1
unaginéng%m ditehi 19ptheds ara aplikeblsl te e valyye ey ageHn biathitpbutsm: in ghe
body s&él S ITrllapggl%pC [SGERLE {mggnlllga@mlss po?l?ll%h inlssmn tomography (“PET”),

and single photon emission computed tomography (“SPECT™). Each of these methods can

detect the distribution of a compound within the body if that compound contains an atom
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phentiram nes, P-3 adrenergic receptor agonists;
sul fonyl ureas, biguani des, a-glucosi dase 15
WO pdoBlos288 s, ot her insulin secretogogues, and PCEUE1007/088978
can be used together for the preparation of a
; ()
with @E%@g’@ggﬁs{g P?%éﬁ%?&r%eat ér?e rl]\?fgl H‘é@gtygﬁrglﬂﬁgﬁegg nuclel PIET and SPECT
detecetharplissionfof pertivien dtonothetdeeryagfyradamdi®. seen | n
nodul ati ng netabolic syndrome (or treating netabolic
[ozssffyrr%mﬁermnb Eéerﬁ@ér@‘h@fjab?é/WJleé?ectéBQJéRhé&%dhﬁﬂﬁe?%hout
di sorders), wherein the conpounds of Fonnul a
modifigtionl dhud, fardtE Toig ifdcesstinwe liycogzeate ian apiropoatb ppsitrpoemitting

radloqué: H%ﬁlﬂﬁrgﬂer{gﬁh}(éli’&%"%\P?Sﬁgér\{ eﬁngggg tg§to%|8§rglgsz?r§ gm?a%?é/ For labeling
a therBYREE kbt dERE aarb@d i@sfogéc'l‘@rm b8en RRAFGPHTBT has a short half-life

respectlve rel at ed Ey tOﬂB conpllcatlons and
of 20 §imipuiger 4 ccardinsl] therfacilitiesrfohesmnthests oad Hemare typicsdhpisamia a

cyclot%n n%rﬁgre%e r%é‘&r%”"@ nt%]'ftf%ln ngaaferlaq g %renrart]é tecr%loﬁ;ls%tgP fheaIXF gven

nat I C aCI an es

shor’[eahhltﬂ-,hvest‘ AN Gtk & halpidels LD ﬂfnukb’ﬂaﬂﬂ &1 Bas ahSevas klgbrter half-life of 2
preferably with

mmutes )Tf(ezm@ml@wrﬂbéﬂwy mose eRqregtigobtiehhamEnwaf) -Gaed PET
hod
studleg?&% @eeﬁ‘%ﬁrn)éh %[H \Qﬁﬁwggé lgslgﬁ)g)g (Sé 15 ai p@sqﬁé}qs Ercr)lfléyﬁi]qeo S

agnosi s and/ or oun
TomoprapBy itloshyvear Bonk,all092 aKE dlubaed e ali, ﬁ?hﬂfﬁbﬂ'@d Amfther useful

oo P02 S ILCE R0 A L MRS e i

a radlélgﬁelgtptrzk&g)fo%fﬁcaﬁomtf h&m A0 8M o h 'Hﬁlgl'aﬁ‘ @r animal subject.
, positron em ssion tonography ("PET" and

("MRI"
E 1alml¢ﬁgq0®1mho¢lmve beesised it enies etiglnoro gr@qblmysm agpREHiyation of

Eac tect {
s G SO0 TR 9 S oy et 0,51
dopandlfie fkb@p’tbﬁ%aW@s 2084108362381 8GH Ihﬁi}ﬂ‘igdcgﬁﬁlgﬂfﬁrecwt@ﬂmhhﬁunon

appropriate nucl ear pr opert| es. detects
a t fect .
[0259Em%gg%gﬂﬁqogﬁlﬁ%ﬂﬁalo s 1sot r om ?ﬁ%ﬁ%egqét oy ener%Y 8120&81113 (iyjemltters).

The ran@@ bBilseM sdotdee isagaeeuw tha @R PET, BUESHEUT plohvRlet g three-
detected by these techni ques without nodification.

dimenyiqpd) regodpiopENeverthedesy %Fgéﬁrwndélym%m%ﬂ gliigally significant

inforn@RBA Qp(fdtahﬁogeﬁlghﬁrbcmam Bk Qed:Aleqame! Aqﬁefuﬂ}l% B for
are relative ositron-emtting Isotopes

SPECS it @hf ¢ 1f”o,ra + alnéter mgth al Ihﬁmlﬁﬂﬁlﬂlife Ggmflbundl'hlzﬂ)etbﬂr\hﬂﬂml
i sot ope, has been used for PET, but has a short

can beishimpef ip & awlt b Emiieiierashe margreiiRg §iie erie isotope itself can
be trarfsﬂ&‘téd 1{& 65 5Ok Hégfsh%%‘élﬁ?{ aRd Hx%gntaorf @mt X {EQL le%ﬁgﬁglg afed 59

cycl ot ron ere th ecursor 11Cstar rial
KeV pﬂlstogaw@meﬂ e ree@ll&emeasumﬂ bp @@Eﬁa\mstammtats)h@ntremtly in use. Other

hal f-1ives. J]ife of 10 m nut.es _and
halogel‘?dyt%t‘??s & ﬁer%gr{% %rsr ‘Ha{i%qr T imagge, or é@ cor Rl tr?FFé][abehng
These ermhﬁwms 70 R fh B Br A0S iBNRELE hhie-1ivBOWRNE ssibhan

those of ""C and PET studi esS have been carried out
characigirishicst Hegenerslotmpbsm(csbmear@ eixist adubRagictany halegers siodty for the
descrﬂtﬁ%db(g aR h)fher%ﬁodi: HE? %éléﬁ%lojlo or pg)%)s?fb ogl%a FA%EOl%res 01[3 anyaflla'lo’genated

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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i sotope, 18F, has a half-life of 110 m nutes. This
allows sufficient tinme for incorporation into a
wo aososrbel ed tracer, for purification and forPCT/US2007/088978
adm ni stration into a human or ani mal subject. 15 18F
[0260] alehRERRRPOURE Brebal thVRBEH, Wsdithds ArsSpradides f@fdighusas e
nmet abol i sm and | ocal i zati on of | ucose upt ake
dlseasggg@mdgt@cpeWCteﬁ fiomail Mpeakdiphatesyand cdkdiabpsites, the method
comprars L- fl uorodopa and other dopam ne receptor anal ogs
phé¢% al so been used in nmapping dopam ne receptor
dlstrlbutlont%%$0259 SPECT i magi ng enpl oys i sot ope.
() adpyinigleriag thasubiert havinger endvglpr.sheh &Aseqsy o8 perdidrnsgn imaging

amou Tla?a g%@%?m%fofqﬁeefn% 10%0519?1%1% t]hg ﬁ%ﬁga}n%rls 548?@ Jaﬁ& 14%% led; and

rovides 1 ower
resol utiogn. ert hel PECT is widely_ used to
(b) imgging;the sybygs @a%twgm JiF PiERER TashPTorRTE BRPARISEHIC beta cells or
islet e%@#ﬂ?cgisngﬂ t8%s és?ﬁl@lfur%ﬁ()h 3 nﬁﬁ{&%aﬁk %@{a%@f}?of 1§1te?§ﬂdoénne cells.

use |sotope glng I's , ay-emt

02615 by %sﬂgﬁéwﬁdd RS et t«fhe

embodiRBtE a6é Hhddhgk BichRduchid \hprir%@@ng@ﬂ_tself can
transported for on-site synthesis. Eighty-five percent

of the isotope's em ssions are 159 25 KeV phot ons,
which are readily nmeasured by SPECT instrunentation

currently in use. Oher halogen jsotopes can serve
10262} obn guiditicsy themeeseni 1ﬁ’é@1tlﬁ§ proyidesdpr kignvidhpniAates pf degpmpounds
of Fo ﬁpaell dr%rm ZI'HESS hfep{‘h ﬁggtablzggges. [ ?&dl%@to&ﬁg&rﬁﬁners
avi ng usa e ha ves em ssi on
contaigihg tleatnitrdosts wil bd an igfomanadnal phekaghegert déscﬁ’eialgsheewesahd

to substitute any halo jety for. the . desc
attend{rg GERFRRLO! haRER B Botpd BF QLRGP SIS PhpEn Nt
athero%‘ér(\félst érﬁisfn&fab(ﬂWsyH@tloﬁﬁeﬁﬁf/@rQhapré@@écﬁ?@/k ‘P«Qat@ﬁ s}rhﬁtoms
descri bed conpounds are now avai l for use t hose

compliskiidrisedd idrsotdees. direferred nehpelingdg asd wik doses eltedb@sehém@eda herein
honol ogs. 58 WD 2008/ 083238 PCT/ US2007/ 088978 [ 0260]

In the context of the present invention, methods are

ovi ded for diagnosing a_ .disease or condltlo

[0263ls eF@rctb@ gompasitionypaethody ?awéil@sor%ﬁ@edﬁbﬁéeﬂqne af élﬁ@tﬂé&le art will
haod.. [
undersfel S b Ere LOT AL B LR BT LBpb i (R Bl s
preferredragoveg Stifl faﬂh&mirefefremccﬁmpmmdm throlie ¢dmepasitiventmahgds and kits
wherein the co qp IS . 1Soto calk% | abel ed; and (Db)
are thosgEPRRPIdR BrodifisidR ther nduRiEP&ERETPIcE bRGYber, mass or
vol une of pancreatlc beta cells or islet endocrine
cells; or to assess th&XAMPLEM of pancreatic beta
cells or islet endocrine cells. [0261] Preferably,

the conpound is Iab@jxggnmehthl;g@@l@{ 14C. I n other
preferred enbodi nents, the imaging is conducted via

L s

materi&l WeeLsRducted uldy Bt h@éndspldre BOdRHIRoden in ped-diel glhgdwareal

or injectable doses. In addition to the containers
Unless noted otherwise, materials were obtained from commercially available sources and

Kits

above.

used without further purification.

[0265] Flash chromatography was performed on E. Merck silica gel 60 (240-400 mesh)
according to the protocol of Still, Kahn, and Mitra (J. Org. Chem. (1978) 43, 2923). Thin

layer chromatography was performed using precoated plates purchased from E. Merck (silica
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containing the unit doses wll be an informationa
package i nsert describing the use and attendant
whewss23s of the drugs in treating Type || di aber/8S2007/088978
obesity, hyperlipidem a, 15 atheroschlerosis and
gel 6mﬁﬁ2§{3@!z'sqném¢d waBdiRh1i2ds) it HIESABRL ¥ (HBOBLERY an
synptons, conplications and disorders eferre
appropoapeandsg sagenini t doses are those descri bed herein
above. [0263] For the conpositions, nethods and kits
[0266PT QVUHGH BRAMR re BN QT (“RiKIIR ) shEctfaNfer@Fdcotelilon a Varian Inova-400
under st and that preferred conpounds for use in eac
resonance spértrometronpPd OB chhmicabshifinat givensn p@Gs r efibliondd) downfield

from @856y B TR N GRinE TR R 6 rSGR Ns2e s Bhahsb ko 724,

DMSQ=0¥ 86 iRtet @ stafdind | Il NVIR ifRs AR 0fSs keLinved 1mhg’§mg
Experinmental Section [0264] General Methods:

formabp@rrabqr@iﬁgrthmomitrpélcm(Sstsmgk@t alndowhetok yraplet; gecngirttei,
multlp%ér’t rcggglgﬁ%aéo%tan s) dﬁ’J m:}glgxf ggirgc{lﬁgz? ge%cn%_}]fI (fagésg?)ﬁ F(grga?smgnmeny The

preﬁxcaipbesr WcagondlBtapplied o OA@JSGN}QJ% fhie @@ sfoh@INMGIBIFTTEIREWad hntesolved
avaj | abl e sources and used w thout further

and brjgdicates Bieisigpal mopesiionpyasdrozdspeshat ogr aphy was
performed on E. Merck silica gel 60 (240-400 nesh)
Prepazation df hgetmoedifite Iprd{doChlorahetiylithiazolKak);piganidild-1-caboxylic
” %J éig. Chem (1978) 43, 2923). Thin 30 |ayer
acid t by ¥Yr aphy was perfornmed using precoated plates
purchased fromE. Merck (silica 59 WD 2008/ 083238

PCT/ US2007/ 088978 gel 60 PF25 \O 25 nm and spots
were visualized wthaltravi ht followed by an

appropriate staining reatjen 66F, Nucl ear magnetic
resonance ("NVR') syeaira mere recorded on a Varian
I nova- 400 resonan spectroneter. IH NMR chem ca

shifts are given in parts per mllion (6) downfield 5

10267} IS EER Bl P BRE st 09 By L uvspe (49

g, 20 1ﬂﬁnol)ﬁﬁ gEdidde (8D zmcbam addé‘di NVRi EHI6 10 hdBRSieqB. 31 5 26 akHbIRIMESO,
foll ow ng t: nunber of protons,

(3.6g, n?ﬁ)l mmsl)ua@d ™Me(Q; (lsé%ggl?@tmmal) dbe BIigre was hepjeg|uagder rgflux
ovem1ggtfat5(§zo% 1 ag ﬁliéf(w &#&ch?t liteC 990 lsblrxlignt tr@x%&éd? in v‘c]zzud dhd the

I N sele cases, position assl gnrre
residud hvas redisedlivid avith HtO Ao tﬂsmﬂmaThg/realﬂphg eclufioh W&S@Ssh&ﬂer e

succest Byt S AVSD p AT NAILCr 550 B o b diga (TS0, the
solvengyxﬁg?e%ﬁ{xﬂe@% fof e JH%Q& ?‘lt guét '"H NMR ( (CRGI: P 7,20 (JHL o) 4.67

or omret yI-t 1 azo ) - pi peri car
(2H, sx 4.28q2H, by 1.1 d (itH,lm)e 1861213, 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-

S
\
/ N\YNQA\@V |
Et/QN

[0268] Intermediate 2 was prepared in a manner analogous to Intermediate 1 above.

pyrimidine
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O~N \W/ NNC 0O[0267] To a solution of
4-t hi ocar bai noyl - pi peridine- |-carboxylic acid
wao eqoB0k288/1 ester (4.9 15 g, 20 nmol) in acetPCEUSBO7/088978
m.) was added 1, 3-dichl oroacetone (3.3 g, 26 mmol),
[0269 My SRANMERIDMFO-ABH sres 2Hamg], MPOaBi, 61,468 @H, 204i6ni(pa) th), 3.41
The m xture was heated under reflux overnight, cool ed
(1H, nal 4 2¢i(PHemed - 1h2bligh %8l (2He m)Théo §8fveht! - WedHy evoved
in vacuo and the residue was redissolved with Et OAc
Prepafd6éh ol nterth&lifeul 4-[ Q- Sethahesulfowasphsashetkthyl)-thiazol-2-yl]-
. .successively with 5% NaHSO3, saturated NaHCO3, and
piperifipe ne. After drying (Na2SO4), the 20 sol vent was
renoved to afford the desired product. 'H NVR (CDC13):
8 7.20 (1H, s), 4.67 , 4.20 (2H, br), 3.16
(1H, m, 2.87 (2H, 2H m, 1.72 (2H, m,
1.47 (9H, s). Prdpar/ati 6h of. I pternediate 2:
2-[4-(4-Chl oromet hyl -t hi azol - piperidin-1-yl]-5-e
thyl - pyritnidine SCI CL NEt 9268] | nternediate
2 was prepared in a manner anal ogous to Internediate 1
above. 60 WD 2008/083238 PCT/ US2007/088978 [0269] 'H
N I HhiaSd1-2- %14 peridine-1-
[0270]( 2/5’ &%@%qgl[h(%&d&#?%s%@fd %%ﬁnﬁ%yﬁlﬁ%glfybghlzazgl(%ﬁl’] p? e’rxdme 1
carboxylibacifl 2¢4s-bgly] eerl(61% fid, 13P mrholdén (RHane)(10 L) Fvas Jidated with

. aration Internedjate 3: .
10 mi TG i Phiies e SRYFTBRGHER] 48k ATS tipapafmagrgppe or 3
minutdg! lﬂ‘htélh it ﬁ%fsglvehm WerOrdthoved i vackd t& afford B d&ired product as a HCI
solution o
salt. 4-[ 4- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol -2-yl]-p
i peridine-1- carboxylic acid tert-butyl ester (615 ny,
Prepailatim ofTakerniedidre tthanak(4(Tddrandl) 1 -wiephdnbeah&tlyitiii Azol L0y
. .0of 4N HC1 in dioxane. The resulting solution was
PiperidiiG rred at room tenperature for 30 minutes. Then al
t he solvents were renoved in vacuo to afford the

desired product as a —K\W
NS
HN N

[0271] Intermediate 4 was prepared in a manner anaolgous to Intermediate 3 above.

'"H NMR (DMSO-dy): 6 9.98 (1H, s), 7.82 (2H, m), 7.63 (1H, ), 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 S: 4-[4-(2-Fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-

2-yl]-piperidine

[0272] Intermediate S was prepared in a manner analogous to Intermediate 3 above.
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10 salt. Preparation of Internediate 4:

4-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] -
wer@enstsse S ~ HN "N O NON N=N [0271] | nt er@EUSBDE088978

4 was prepared in a manner anaol gous to Internediate 3

Prepablbima of InteriedigR ¢:DMBO(BH uor8-49e®@o(-1H]-phEnoxymBthy()2tHjazol-2-

n%w? 63 (1H, s), 7.28 (2H m, 5.19 (2H, s), 3.01
yll-pipgjdingy 2 54 (3H, ), 1.92 (2H, m, 1.54 (2H .

Preparation of Internmedi ate 5:

4-[4-(2-Fl uoro-4-net han | f onyl - phenoxynet hyl ) -t hi azo

| - 2-yl]-piperidine HNFO O 0 20 [0272]
Intermediate 5 epa'P'ed in a_manner anal ogous to
I nternedi ate 3 above. 61 WO 832/:18

PCT/ US2007/ 088978 Prepar ati on nt emnedi ate 6:

4-[4-(2-Fluoro-4-tetrazol-1-yl - phenomﬂymrethyl) t hi azol -
2- yl]-piperidine SF HNNOI ~ N'N NN [0273]

[0273’ Nt terRaRie s v \g’%%p’ﬁfe%%‘%%janhgr alTBBRED Iﬂ%h&ﬁ?;ﬂé 3tBove.

nterrredl ate 3 ove. 5 Preparatl on of Internedl ate
Prepaé'_a ig)ﬁl }71?’ Bfﬁlﬁéﬁ%‘ﬁﬁﬁe 2? %301: luor(}/ 4- tﬁpa%l‘?i% - oxg/metlﬂyl% I%azol 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-
2-yl]-piperidine

[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-yl]-

piperidine

QN@

[0276] Intermediate 9 was prepared in a manner analogous to Intermediate 3 above.
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HN NF ONN N=N [0274] Internediate 7 was prepared
in a manner anal ogous to Internediate 3 above.
woe@pasyss on of | nternediate 8: PCT/US2007/088978
4-[4-(2,6-Difluoro-4-tetrazol - 1-yl - phenoxyi net hyl ) - t hi
Prepaaatibn oflLlht@emyddiatei 10e r(2 dlipeidm-4-ythikd 1 M- Dimlet NON 4-tetrideN 1 -y1-
0275] Internediate 8 was prepared in a manner
phenylraiMiggous to Internedi ate 3 above. Preparation of
Internediate 9: 4-[4-(4-P

yrrol - 1-yl - phenoxynet hy$ \thi azol -2-yl]- piperidine S
HNt ' 101~ N@%A{D@oz?a] Internediate 9 was
prepared in a n#hger/anal o s tQ Internediate 3
above. 62 WD 2008/083238 P / 088978

Preparation of Internedi ate 10t N/%/N
(2-Pi peridin-4-yl-thiazol -4-yl met hyIN=N4-tetrazol -1-vyl
- phenyl)-amine S HNHN NN N=N [0277] Internediate 10

(027712 $n RE SRR 0 HafpIPRES N é‘&%&&%&lo%&ls'lt&tlﬂepﬁghﬁt& Fove.

above. 5 Preparation of Interned at _
Prepagatidy) $CTpsranadiats 11 & 4 A7 G Myt 4 BRI Y TR LRk hOhiF iazot-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-
phenoxymethyl)-thiazol-2-yl]-piperidine

ST
\N —
e
N o Y N\\':\l
H” N=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-phenoxymethyl)-thiazol-2-

sx\\
O/L NN
H” N=N

[0280] Intermediate 13 was prepared in a manner analogous to Intermediate 3 above.

yl]-piperidine

W\

Preparation of Intermediate 14: 4-(4-Chloromethyl-oxazol-2-yl)-piperidine-1-carboxylic

acid tert-butyl ester

03
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Ol NON N=N [0278] Internediate 11 was prepared in a
manner anal ogous to Internediate 3 above. Preparation
w@RooBnsRBsedi ate 12: PCT/US2007/088978

4-[4-(2-1sopropyl -5-nethyl -4-tetrazol -1-yl 10
phenoxyrret hyl ) -t hi azol - 2- yI] eridine SNO\ N H
N Cl "N=N[0279] Interne S prepared in a
manner anal ogous to Interrre iate 3 @bove. Preparation
of Intermediate 13: O%N

4-[4-(2-Chl oro-4-tetragzol -1-yl - phenoxynet hyl ) -t hi azol -
2- yl]-piperidine S N \ N, 15 HN G 'N=N [0280]
Internmedi ate 13 was prepared in a manner anal ogous to
Internmedi ate 3 above. Preparation of Internedi ate 14:
[028114- dmGhhrerod ﬁ'dﬂﬂj/jrdf@&(}&]i@ﬂlyl&gdz))}ubiypaf 1ja<€ﬂdi@e— I cedoRAKyddiCtert-
acid tert-butyl est er .63 WO 2008/ 0
butyl gster (§hing7- S Bgya) (obtanped;by tb@(rqqumn chﬂz@&lﬁthAxmamqwboxazol-
2-yl dine-1
-yl)- p%eriIr 1r|1_?y rcg?}cl)%hc acid ‘{/?br(tabzuall eit_e§/ lw)hicg)li %aesrsiygtlhﬁsgzefd %cg?rdbn)a/tf)lU S.
Patentd’ubhcaﬂloné‘#ct -20%(0;6 550% tAdn), T80DQS rgmg24. 86 mmnad) Ind( toibthaianede
t he I duct 0 4- Et haoxycar bonyl - gxazol -
(1L, 353 10k 3R PED AR R bk bERis G0 M e it oeigmpprature for
hours. VIR CRsASg Sl EShZREkhag SRICEIsNR]Y \91’[}95% N§H§’@S %Qlturated NaHCO;,
Publ i cation No. 2006/0135501 Al), (812 nm, 26 1
and bringo A)fteadeying (NhQharierselvent wits, remzed@ affbrdltherﬂmlre)d praduct. 'H

o LT R0 SO PO b SE 8L 0, .14

(m, 2HYaphedk spgcessively with 5% NaHSO3, saturated NaHCCB,
and bri ne: After dryi ng (Na2804) t he sol vent was

Preparaetn% qqn‘e?‘ Qr ‘iiSt 2%4 ‘?2 S[le[razol Hr}% l’henoxymethyl) oxazol-2-yl]-

r |:N

[0282] Intermediate 15 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 16: 4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-oxazol-2-

O™\
SN
S
N OON )
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-

pyridine
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NVR (CDC13): 6 7.53 (s, 1H), 4.40 (s, 2H), 4.06 (m
2H), 2.89 (m 3H), 1.98 (m 2H), 1.74 10 (m 2H),
wa200%/0§138 9H) . Preparati on of |nternedi ate 15:PCT/US2007/088978
4-[4-(4-Tetrazol - 1-yl - phenoxynet hyl ) - oxazol - 2-yl ] -
pi peridine ON O | FBN N=N [0282] Internediate 15
was prepared in @,mr@m{\a | ogous to Internedi ate 3
above. 15 Preparati of Nnteérnediate 16:
4-[4-(2-Fluoro-4-tetrazol - 1- ¥ noxynet hyl ) - oxazol - 2
- yl]-piperidine OOIN \ / NJ|, },N,N=N F [0283]
I ntermedi ate 16 was prepared i n~g~hapaRer anal ogous to
Internedi ate 3 above. Preparation df- “ternediate 17:
5-(2-Pi peridin-4-yl -thiazol -4-yl net hoxy) - 2-tetrazol - 1-
l- 20 % ridine 64 WO 2008/ 083238 PCT/ US2007/088978 S
(0284 TjeEmelligre | KihpreRfycd frodmupnyrinalo aeditadatermediaée 3 above.
prepared in a manner anal ogous to Internediate 3
Prepatioe of Prteymedinteok8: db-Hlntrerpyeidinal-g1)4(@:piperidin-4-yl-thiazol-4-
sFluoro-pyridin- 3-yl)-(2-piperidin-4-yl-thiazol -4-
ylmet{}g?f@%%ﬁ )-amne s HND\ I

N
S
A
H” N ~
T

N F
[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

[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.

Preparation of Intermediate 21: 4-[4-(2-Piperidin-4-yl-thiazol-4-ylmethoxy)-phenyl]-

morpholine
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HN-~n 5 NF [0285] Internediate 18 was prepared in a
manner anal ogous to Internediate 3 above. Preparation
w@boossrssredi ate 19: 4-[4-(2, PCT/US2007/088978

6- Di f| uor o- 4- met hanesul f onyl - phenoxynet hyl ) -
thiazol -2-yl]-piperidine F SFOO NS, HNF O 10
[0286] Internediate 1% rgzjijgj_n a manner

anal ogous to | nternedi 3 M Prepar ati on of
I nt er redi ate 20: H
4-[4-(2-Piperidin -t hi azol - 4-yl net hoxy) - phenyl ] -

mor phol i ne S HN\H’\S (~~ --// ONN ~ 0O [0287]
0 I ﬁernedlate 20 was prepared in a manner anal ogous to
[0288]  Iufermariate2 bwapprgaared g1 prapaar andlogoustto [nemradendé anbove.
21:
Prepua@m ()Qllﬁelpmdlahed-z44y(l4 ctthomzmrryhmhzmizhmcy)mahﬁtmb&ndme 1-
b n% % % WD 2008/ 083238 PCT/ US2007/ 088978 F O
carborIgC ARy -ORtYERSIgN [ 0288] I nternedi ate 21 was prepar ed
in a manner anal ogous to Internediate 3 above.
Preparation of Intermediate 229
4-(4-Ch|oronethy|-thkpzo -2
- pi peridine-1 - carboxy*+

:7/0

[0289] Intermediate 22 was prepared in a manner analogous to Intermediate 1 above.

t hyl
id tertabutyl ester S

Preparation of Intermediate 23: 3-Methyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-

S
\;3\\
H-N O\Q\
NN
N=N

[0290] Intermediate 23 was prepared in a manner analogous to Intermediate 3 above.

yl]-piperidine

Preparation of Intermediate 24: 4-[4-(2-F luoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-

S

\ R
S¢SV
HN N

N=N

yl]-3-methyl-piperidine

[0291] Intermediate 24 was prepared in a manner analogous to Intermediate 3 above.

Preparation of Intermediate 25: 4—[4-(4-Methanesu1fonyl-benzyloxymethyl)-thiazol—2—yl]-

piperidine
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ONNGC O5 [0289] Internediate 22 was prepared in a
manner anal ogous to Internediate 1 above. Preparation
w@RooBnsRBsedi at e 23: PCT/US2007/088978
3-Methyl -4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol -

2- yl]-piperidine S-\ sNRNHN ON AN N=N 10 [0290]

I nternmedi ate 23 was pr ed'd-A a manner anal ogous to
I nternedi ate 3 aboyeé: o f Internediate 24:
4-[4-(2-Fluoro-4-tetrazol -1-yl - boxymet hyl ) -t hi azol -
2- yl]-3-nethyl - plp i HN O/ NN NeN
[0291] Internedi ate 24 was preparqgﬁkn a manner

anal ogous to Internedi ate 3 above. 15 Preparation of

nt I ; . .
o252}, " PR 28 Natprepacs e mpns,yaioenyn § Jorastitee 3 ey
- piperidine 66 WO 2008/ 083238 PCT/ US2007/ 088978 S_
N HNSO 0 \ O][029f2mpledr nedi ate 25 was
prepared in a manner anal ogous to Intennediate 3
4-[4-(diddetbanestikanypbkerbx ymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid tert-

o
%/o

[0293] A mixture of 4-(4-Chloromethyl-thiazol-2-yl)-piperidine-1-carboxylic acid tert-

butyl ester

\(i:L\o
1t
S—
I

]
0]

butyl ester (Intermediate 1, 463 mg, 1.46 mmol), 4-methanesulfonyl-phenol (252 mg, 1.46
mmol) and K,CO3 (404 mg, 2.92 mmol) in acetone (25 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): & 7.88 (2H, d, J = 8.8 Hz), 7.23 (1H, s), 7.12 (2H, d,
J=28.8Hz), 5.24 (2H, s), 4.21 (2H, br), 3.17 (1H, m), 3.04 (3H, s), 2.88 (2H, m), 2.11 (2H,
m), 1.73 (2H, m), 1.47 (9H, s). '

[0294] The compounds in Examples 2-19 were synthesized from 4-(4-Chloromethyl-
thiazol-2-yl)-piperidine-1-carboxylic acid fert-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 tert-butyl ester (Intermediate 14) or
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 (e.g., DMF, CH3CN); temperature, base (e.g., NEt;, K,CO;,
NaHCO;, Na,CO3, Cs,CO3) 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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4-[ 4- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl ] -p
i peridine- | -carboxylic acid tert- 5 butyl ester S O
WwW@O2008/083230 [ 0293] A mi xture of PCT/US2007/088978
4- (4- Chl or onet hyl -t hi azol - 2-yl ) - pi peri di ne-1| - car boxyl i
c acid tert- butyl esterExdmplkr2redi ate 1, 463 ng, 1.46
mmol ), 4-net hanesul fonyl - phenol (252 ny, 1.46 mmol)
4-[4-(@Nehi &2S08- { -$RdrIXYme L)-yi i ROE -
[ (heat ed un e?) refl ux fgztggg?nji éﬂ{blﬁiﬁ%pﬁgé%%%%%” butyl
ester solid was filtered through a pad of celite. The
filtrate was concentrated in vacuo. The residue was
purified on silica gel (E-©QAc-hexanes, 1:1) to afford
t he desired product 5 b 7.88 (2H, d, J=

IV CES
8.8 Hz), 7.23 (QW,_5), 7.1 (2H W _ZINEY8 Hz), 5. 24
(2H, s), 4.21 (2H b

., 3.17 (1H, in), 8R4 (3H s),
2.88 (2H, M, 991 (2H, m), 1.73 (2H, in), 1.47 (9H,
s). 15 [0294] The conpounds in Exanples 2-19 were
synt hesi zed from 4- (4- Chl oroi net hyl - _

[0295] hl‘ﬁWR&ﬂM%O%P%@.% (1?{2';{, SZ?dézg?HyH)Pl%tﬁ{,td?rJLﬂ?é‘%B, 7.15

ester (Internediate ,
(2H, dCcr D hte), ITy05- @B, a)z 6115228 9); RPREXH dh)) 312111 H; By £2.8Y (2H, m), 2.01

-pyrim di ne ( nedi ate 2), 4-(4-
(2H, %?(3?th Il:@@%ﬁ‘}yl )-pi peridine- | -carboxylic
acid tert-butyl ester (Internmediate 14) or wth the
correspondi ng phenol, tHHixepi@esdl, anine or aniline in
a simlar manner to that 20 described in Exanple 1.
4-[4-(4nectskintiheghemvxihetha)t thbolo- g serkliit NeshsxyMd deid rers-butyl
appreciate that conditions such as solvent (e.qg.,
ester DMF, CH3CN); tenperature, base (e.g., NEt3, K2COB,
NaHCO3, Na2CCB3, Cs2CO3) and concentration can be

sel ected through routi neS"gxpe(gi ation to optim ze
yi el ds. Additiagnal |y, ’?ﬂaﬂ V upl i ng net hods can
be used that & M@aﬁ; wn in aft! of organic
synt hesi s. 6%/ 2008/ 083238 PCT/ USZ%@%’#(Q@SQ?S

I

Exanple 2
4-[4-(4-1ridazol -1-yl-phenoxynet hyl)-thi azol -2-yl]-pip
eridine- |-carboxyl ic acid tent-butyl ester S ~0 ON

[0296]N 'H NMI(DMSO-dy): § 9.77 (1H, ), 7.57 (1H, s), 7.45 (2H, d, J = 9.0 Hz), 6.94
(2H, d, J= 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).

Example 4

4-[4-(4-Methoxy-benzenesulfonyloxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-
butyl ester

S
Nogts
SCARY
%/ © ©\0Me

[0297] 'HNMR (CDCly): § 7.60 (2H, d, J = 9.0 Hz), 7.24 (1H, 5), 6.91 (2H, d, J = 9.0 Hz),
4.50 (2H, s), 4.10 (2H, m), 3.85 (3H, 5), 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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O 5[0295] "HNWR (DMSO-d6): 5 8.12 (1H, s), 7.63
(2H, m, 7.54 (2H, d, J=9.2 Hz), 7.15 (2H, d, J= 9.2
wo2008/093286 (1 H, s), 5.15 (2H, s), 3.98 (2H, nMPCT/BSDA7/088978
(1 H m, 2.87 (2H, m, 2.01 (2H, m, 1.52 (2H, m,
1.39 (9H, s). Exanple 3 Example5
4-[ 4- (4- Acet yl am no- phenoxyi net hyl ) -t hi azol - 2-yl ] - pi pe
4-[4-@LAINETrikzol O3y GMEN b -
[ (1’4[ 2nﬂ 201 1 %gﬂ?@ ﬁn@ﬁ’\/&tﬁ%‘i ‘ZW}‘%gﬁ)erlége ?% 0ﬁ9 é\%é\'d tert
butylvstgw (1H, s), 7. 45 (2H, d, J— 9.0 Hz), 6.94 (2H d,
J=9.0 Hz), 5.04 (2H, s), 3.98 (2H, in), 3.18 (1 H,
in), 2.82 (2H, m, 2.02g2H, in), 1 99 (3H, s), 1.51

(2H, in), 1.39 (9H, s). :L5 Exanp /=N
4-[ 4- (4- Met hoxy- benrZéngsulNf on{! I/J t hi azol - 2-yl
] - pi peri di ne- Io-c rboxylic acid rt- Noutyl ester S

ON NO 0 0=& [0297] 'H NMR (CDC13): 6 7.60
(2H, d, J = 9.0 K1), 7.24 (1 H s), 6.91 (2H, d, J =
9.0 Hz), 20 4.%0 (2H, s), 4.10 (2H, m), 3.85 (3H, s),
299(1Hm) .82 (2H, m), 1.891.92 (2H m,
31.57 (2H, in), 1.46 (9H s). 68 WD 2008/ 083238
[0298]3 HOSABOIEEB97 §.4 7Kk Hp)l, 8.08 (HH[9); T.88 [2H,, 2 /4] 92 Hay,of 24 (1H,

T A A A I,

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 -carboxylic acid

tert-butyl ester

e
[0299] 'HNMR (CDCl3): 6 7.50 (2H, d), 7.20 (1H, s), 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), 146
(9H, s).

Example 7

4-[4-(4-Tetrazol-1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl

ester
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py N\ /OS5 [0298] 1H NWMR (CDC13): 6 8.47 (1H, s),
8.08 (1H, s), 7.58 (2H, d, J= 9.2 Hz), 7.24 (1H, s),
wQ2m8/0§288 d, J= 9.2 Hz), 5.21 (2H, s), 4.2 (2rCT/IP2007/088978
318(1Hn) 2.88 (2H m, 2.11 (2H m, 1.74 (2H,
[0300|]r) '"HINMIR ((HBC 3)3)58%(&111113&)37@51 (2H, d), 7.25 (1H, s), 7. 19(2H d), 5.21 (2H,
E E} § rrolidin- I-?/ &Zkghenox net hyl ] -t hi azol
s), 4.200288 b0 %%H}éllﬁ 2.90(8Hr B¢ Hagn)dl.7 @2&161‘11 1kﬁ9t(9H ).
ester SN N O/NOI~O~0 [0299] '"H NWR (CDC13):
8 7.50 (2H, d), 7.20 (1Hixample®. 98 (2H, d), 5.17 (2H,
s), 4.20 (2H, br), 3.81(2H, in), 3.18 (1H, in), 2.88

4-[4—(%%hﬁ%esﬂ?o@)?—;aﬁ%?lSélx'l‘%rﬁ%lﬁxgﬂhsll)(tﬁﬁzoli—ﬂl/l]-p]rpeZi’%igr?eHl —cgpooxylic acid
tert-buty] estgr4- Tet r azol - 1- yl - phenoxymet hyl ) -t hi azol - 2-yl ] - pip

eridine-l-carboxylic acid tert-butyl ester S NN O 0\
IN1/ NON N= 9 WO 2 /083238 PCT/ US2007/ 088978

[ 0300] 'HNI\/R( )o7 61 (2H, d),
7.25 (1 H, s), Q@f( ,s\s) 4.20 (2H,
br), 3.20 (1H, (2H, m) 2 164 2H m, 1.77

(2H, m, 1.49 (9H, s). Exanple 8
54- (4- Met hanesul f onyl - phenyl sul f anyhnet hyl ) -t hi azol -
[0301R- yHINMRp€D@i)ng7. 1 2Hc ar bexyl Hg), acb @2Hd, UVer 9,01 y1.00 (1H, s),

ester SO N S, N
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).

Example 9

4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy} -benzenesulfonamide

e,

[0302] 'H NMR (DMSO-dy): § 8.24 (2H,s), 7.73 (2H, d), 7.64 (1H, s), 7.20 (4H, m), 5.18
(2H, s), 4.67 (2H, m), 3.38 (1H, m), 3.01 (2H, m), 2.47 (2H, m), 2.08 (2H, m), 1.62 (2H, m),
1.53 (3H, m).

2

Example 10
2-{4-[4-(2,6-Dichloro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-5-
ethyl-pyrimidine

Cl

e O

1

[0303] 'H NMR (DMSO-dq): 8 8.23 (2H, s), 7.99 (2H, s), 7.68 (1H, 5), 5.20 (2H, 5), 4.64
(2H, m), 3.31 (3H, ), 3.30 (1H, m), 3.0 (2H, m), 2.40 (2H, m), 1.98 (2H, m), 1.54 (2H, m),
1.15 (3H, m).
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C -0-// OO [0301] "HNW (CDC13): 6 7.7 (2H, d, J=

9.0 Hz), 7.36 (2H, d, J= 9.0 Hz), 7.00 (1H, s), 4.24
W@ 2048/08338 4. 3 (2H, m), 3.05 (1H, m), 2.95 (3H, PG USDITEEITS

(2H, m, 1.99 (2H, m, 1.62 (2H m, 1.38 (9H, s). 10
Exanple 9 4- {2-] Example 11
1- (5-Ethyl -pyriinidin-2-yl)-piperidin-4-yl]-thiazol-4-

5-Ethyl-211et{hoxYdtrazbeng e E&fék @B NLtHR 0151 P _byrimidi
% NII—{|Z %N A 038-2 pE %{\)/S @qlg)pgbegdr (Nglp} é)sr}mldme
7.73 (2H, d) 7. 64 (1H s) 7. 20 (4H my 918 (2H,

s), 4.67 (2H, m, 338(1 Hs 301 ((ZHNnj 2. 47
(2H, m, 2.08 (2H, m .53 (3H, m.
Exanpl e 10 2-

{4-[4-(2,6-Dichl ro\]ﬁ- anesulfon I- henoxynet hyl ) -t

hi azol - 2-yl ] -pip oin-l -yl}-5- et -pyr|r|d|ne Cl
NON 1 11 NG NO\ 20 [0303] "HNW (DVSO-d(,): 6

[0304§ :2?1 N (Cijchf6%%5(@%93%97(2?%)(45'6 751){)|_(‘515[h§n9 %336'(2H 5), 4.83

(2H
(2H, r(m)ZBI 30|(rhbl m2,. A (2Hm)ne. A7 1298q,V2H] .61Hz), 212 BAH, 2, 1i80)2H, m),
119 JETE! J—| ![f g) 70 WO 2008/ 083238 PCT/ US2007/ 088978
( GHZ5 Bt hyl -2- {4-[4-(3-tetrazol - |
-yl - phenoxyrret hyl)-thi azol -2-yl]-piperidin- | -yl }
-pyrimdine N Example 12

5-Ethyl-2-(4- {4-[4-(5-methyl-tetrazol-1-yl)-phenoxymethyl]-thiazol-2-yl }-piperidin-1-y1)-

S
A
SIS

[0305] 'H NMR (CDCly): 8 8.19 (2H, ), 7.38 (2H, d, /= 9.0 Hz), 7.26 (1H, s), 7.17 (2H, d,
J=9.0Hz), 524 (2H, 5), 4.84 (2H, m), 3.31 (1H, m), 3.05 (2H, m), 2.58 (3H, s), 2.47 (2H, q,
J=7.8 Hz), 2.22 (2H, m), 1.82 (2H, m), 1.20 (3H, t, /= 7.8 Hz).

pyrimidine

A

N

Example 13

5-Ethyl-2-{4-[4-(3-methyl-4-methylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -

S
P
N\\I/O }\\O /

[0306] 'H NMR (DMSO-dy): 8 8.23 (2H, s), 7.56 (1H, s), 7.16 (11, m), 6.90 (1H, m), 6.86
(1H, m), 5.06 (2H, s), 4.67 (2H, m), 3.55 (4H, m), 3.01 (2H, m), 2.48 (3H, s), 2.40 (2H, m),
2.09 (2H, m), 1.57 (2H, m), 1.09 (3H, m).

pyrimidine
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SN \N NNNIT [0304] "HNWR (CDC13): 6 9.05 (1H,

s), 8.19 (2H, s), 7.55-7.10 (5H, in), 5.24 (2H, s),
wa2@8/08838 2H, n), 3.30 (1H, m, 3.04 (2H, n), PCHUSIBHS8978

q, J=7.6 Hz), 2.21 (2H, m, 1.80 (2H, m, 1.19 (3H,

t, J= 7.6 Hz). Exanple EXampk Myl -2-(4-

{4-[4-(5-methyl-tetrazol- | -yl)-phenoxynethyl ]

5-Eth%ﬁgiﬂi?-l(i-%{e\’fll\lan}:sulI%'n?l ﬁklf% gb%ﬂ&ky%t}%m}l[gé%g %}%%er[ﬂm 1-yl}-

pyrim8lid® (2H, s), 7.3 8 (2H, d, J = 9.0 Hz), 7.26 (1 H,
s), 7.17 (2H d. J= 9.0 Hz), 5.24 (2H s). 4.84 (2H,
m, 3.31 (1H, m), 3.05 (2Hg—y, 2.58 (3H, s), 2.47
(2H, q, J= 7.8 Hz), 2.22 g n), 1.82,(2H, in),

1.20 (3H, t, J=17.8 : 7
5- Et hyl - 2- {4- [ 4- -4m P
et hyl sul fanyl - ph{ano rrethyl) t hi azol -2-y¥ ] - pi peri di n-1
-yl}- pyrim NI\LJ ONS [0306] ' H NWR
(DMSO-do): 6 8.23 (2H, s), 7.56 (1 H s), 7.16 (1 H,

[0307]”7 H%\%ﬁ (bMérb(%zs 8%38&51 8)}‘7'(95'@1{“?‘) 0752%1@{ ﬁi')é’.%f(?%? m), 5.14

, 3.55
(2H, SB 4415 ((ZPle)r@ 23 (140 1), 098((2H, $)n3.60 BIS %) (242 (2H,m)1 209 (2H, m),

1.97 (ﬁ>%llé?)ﬁ)ﬂ?ﬁ%m\‘9% ?3% 083238 PCT/ US2007/ 088978 Exanpl e

{4-[4-(4- et hanesul f onyI 3- et hyl - phenoxynet hyl ) -t hi az
-2-yl]-piperidin-1 -yExamplyiS m dine S

6-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy}-benzo[ 1,3 Joxathiol-2-
one

o
MN o
N\\/NV/ O /\éo
B S
~
[0308] 'H NMR (DMSO-dg): & 8.23 (2H, s), 7.64 (1H, m), 7.62 (1H, s), 7.30 (1H, m), 7.03

(1H, m), 5.14 (2H, s), 4.64 (2H, m), 3.31 (1H, m), 3.02 (2H, m), 2.40 (2H, g), 2.09 (2H, m),
1.58 (2H, m), 1.12 3H, 1).

Example 16

5-Ethyl-2-{4-[4-(4-trifluoromethylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-y1} -
pyrimidine

NN

l
I/N s

[0309] 'H NMR (DMSO-dy): § 8.23 (2H, s), 7.63 (3H, m), 7.18 (2H, m), 5.17 (2H, s), 4.67
(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).
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10

15

NNN~- OO \Y\ ~ I N 5[0307] "H NWR (DVSO d6):
6 8.13 (2H, s), 7.91 (1H, nm), 7.20 (1H, s), 6.85 (2H,
worpgososeds (2H, s), 4.76 (2H, m, 3.23 (1H, mMPCRUSB07/088978
(3H, s), 2.60 (3H, s), 2.42 (2H, m, 2.15 (2H, m,
1.97 (2H, m), 1.76 (2H Examge13 (3H, n). Exanple 15
6- {2-]
-[4-(3-H@orBtheta Ry L eRox3mydth yl PtHISAol-d Wlamé hiaaRkyhc ¥cid
(mst hoxy} -benz}(l;)nalll 3)]2}gxat};1|po | - 2- fn‘hglﬁe N O% N
tertblpt%@&]r " H NMWR (DI\/SOd6) 6 8.23 (2H, s), 7. 64 (1 H,
m, 7.62 (1 H s), 7230 (1 H m, 7.03 (1 H n), 514
(2H, s), 4.64 (2H ), 3S (1 H, m 3.02 (2H in),

2.40 (2H, q), 2.09 H, 58 H, |n) 1.12 (3H,
t). 15 Exanple 16 5-EtRyl "& {m- 4
fl uor oi net hyl sup henoxyi ne Nazol 2-yl]-pi

peridin- | -yl } - pyrimdine S\ Fl F NN OF
,N[0309] 'H QDI\/SOd6) 6 8.23 (2H, s), 7.63 (3H,
m, 7.18 (2H, , 5.17 (2H, s), 4.67 20 (2H, m, 3.32
(1 H m, 3.01 (2H, m, 2.40 (2H, q), 2.08 (2H,

/ :
[0310}; C}?}/?J&%Bb%@%gs%% §§ ((Elxﬁa r)[pf L) (1 H,2n)P 23098/ 98383% 1, m), 5.24 (24,

s), 4.23DH; hB3-3F1 VA HY m); 2.89 (2Z,ah), 2- W 2Hhenok y4rexthyh)) 1 4Ri(9H od)-
2-yl]-piperidine-l-carboxylic acid tert-butyl ester S

N O_ NON Example 18

4-[4-(2-Fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carbox ylic acid

tert-butyl ester

o\ OO,

[0311] 'H NMR (DMSO-dy): & 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 (94, s).

Example 19

4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

tert-butyl ester
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Oy NN O 5 [0310] "H NWR (CDC13): 6 9.04 (1H, s),
7.79 (1H, m, 7.29 (1H, s), 7.01 (2H, m, 5.24 (2H,
w@200848238 (2H, m, 3.19 (1H m, 2.89 (2H m,PCr/132007/088978
(2H, m, 1.74 (2H, n), 1.48 (9H, s). Exanple 18
[031214 IH4\H‘(/IR (E:Inmg)% 4-035% hanes 88 {:anyy, phianexy pgihyl )s; 1), 820 (m,
g[ eridi ne-1-carboxylic acid tert-butyf ester
1H), 3131 (§ 2HpA431 (m, 25)Me16 G 1Bl), 269 [(m32H), 2. H (WRH)DMBEO(6IH), 1.47
(s, 9 7.79 (1H, m, 7.72 (1H, in), 7.70 (1H, s), 7.57 (1H,
’ Hﬁj 5.31 (2H, s), 3.99 (2H, in), 3.21 (3H, s), 3.20
(1H, m, 2.85 (2H, m, 2.02 EZH m, 1.52 (2H, in),
1.39 (9H, s). Exanple 18xample20
4-[4-(2-Fluoro-4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol -
5 5-Eth@d-dk4-{p(4peifludisaethdnesdanpleptichdcynaath d)-tHigdol -2 b f-yilpesdib ar yi }-
. S F O/NONN ON=N 73 WO 2008/083238
PYTMSEAE US2007/ 088978 [03121 "H NWMR (CDC13): b 8.98 (s, 1
H, 7.53 (m | H), 7.44(m 1H) 7.31 (s, | H, 7.27
(m I H, 5.31 (s, 2H), (m 2H), 3. 1§(m 111),

2.89 (in, 2H, 2.11 . ,147 (s,

9H). Exanple 20 5 0@\3 F

5-Ethyl -2-{4-[4 uor onet han | figyl - phenoxymet
hyl ) - thlazol\/ﬁ/ iperidin-l-yl}- pyrimdine SF F

[0313] To asolution of 5-Ethyl-2-{4-[4-(4-trifluoromethylsulfanyl-phenoxymethyl)-
thiazol-2-yl]-piperidin-1-yl}-pyrimidine (Example 16) in DCM at room 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 (1eq.) 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-dy):
8 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-yl]-piperidine- 1 -carboxylic acid

20  tert-butyl ester

[0314] To a solution of 4-[4-(4-Methanesulfonyl-phenylsulfanylmethyl)-thiazol-2-yl]-
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% NaHSOj3, saturated
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25

NNNOF O [03131 To a solution of 5 -Ethyl-
{4-[4-(4-trifluoronethyl sul fanyl - phenoxynet hyl ) -
WO ooangd23R- yl | - pi peridin-1-yl}-pyrimdine (Exapgl/esm6)/088978
in DCM at roomtenperature was 10 added
NaH@E childoi@e bghz 6@@&@“%&@6&1@&&%@ wath iNb, § 3£8hd) the IM1@ent was removed
reaction was allowed to stir for 1.5 hours and an
in vacatedﬁbrs srslueposuohicdpy Sagdnihsemateripbnee sitibopertoGpr the

s LY NIRGORITL By S SO0 LM 51 T 72

(1H, sadﬂs’t (2@na), 441 hewr &), 3. M@sf@@amz:(ﬁplnww@ (m%m%e@H m),
th sodi um bi carbonate; the organic |ayer wa
1.46 (PHon]eﬁ“ (9Hds)-ed over sodiumsulfate and fi I ter ed. The
filtrate was concentrated and the crude product 15 was
purified by colum chromhagiephy to afford the
desired product. IH NVR ( Od6): 6 8.40 (2H, s),

4-[4- (Z I\%é&&%ﬁ'ﬂl{%i pﬁ%ﬂ%&é&%@’y )Sti\_razc?lh%zgl] %?;ggdﬁ?) C?»,%)&Xyé&@?fd

lsopr06321-bstern’) 2.22 (4H, m, 1.24 (3H, n). Exanple 21
4-[ 4- (4- Met hanesul f onyl - benzenesul f onyl net hyl ) -t hi azol

-2-yl]-piperidine- | -cargoxylic acid 20 tert-butyl
ester O No"NOI / 0 /0 Pma sol uti on of
4-[ 4- (4- Met hane fionyl/- phelnyl sul hyl ) -thi azol -
2-yl]- piperidine fboxylic acid topt-butyl ester
(Exanpl e 8, 0;(}7/’ 0.21 nmol) in CH2C12 (5 nlL) was
added rCPBA (0/ 11 g, 0.42 mmol) at room tenperature.

The resulting m xture was 25 stirred at room
[0315]t er’fpehc-aH@it ealf @nte2miediats 3,a43dnpag). anhed) ofidt[2-@9IDARSESE] fonyl-

at yr at 2008/ 08323 / US, 897
phenoxgpgthyP; tﬁ@mlﬁ]é Rpsiline ‘W%V&% @Tgﬂd?ﬁzﬁ’glzmﬁo ﬁﬂwr@%é@p%al
chlorotbgat8 .Y &Nbo 1 W@sh 1’31381‘&&‘1@ 0.115MV @Pﬁmm%ﬁd@ﬂ@l %’@Om) The

purified by flash chr onmat ogr aphy on silica gel
resultingfrigfuge whae Stefessi at seprp tasehezature fpr leur@ e onice s pa@tlts)rﬁs between

EtOAc %_nl_(!l_' Hz .S)A:%teﬁ .c%nfe]e}té_%?onsc}f ’thge4(.)r%6n E%)ﬂer W)v’aczéo.,gkye r(e%ﬁtle g)as purlﬁed
by silic2 gflZofuintkhrinatography (3, EtMA c/Hex88es((2847099) to Biva 1t ebiddd

m,, 1. 44“8H, s). Example 22 _
producty- HANWMR (GERGlah 886 @GRy K, bﬁ&dbﬂyhét%(ﬂlﬁ DhT-ak 6H, zwﬁ 9.9 Hz),
5.22 (2HPS! 48 0f, th), 1A BEW)! £1 28 m), SRTERYY, £88 81,393,710 on,

m), 1.72 (2H, m), 1.23 (6H, d, J= 6.4 Hz).

[0316] The compounds in Examples 23-46 were synthesized from one of Intermediates 3-
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, CH;CN); temperature, base (e.g., NEt3, K,CO3,
NaHCO;, Na,COs, Cs;CO3) 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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ON\IN" / S~ \ OO 10 [0315] To the HCl salt
(Internmediate 3, 43 ng, -.0.12 mmol ) of

wa 24084083238kt hanesul f onyl - PCT/US2007/088978
phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di ne was added 3
inL of THF, followed bygxappiopyl chloroforinate (1.0
M solution in toluene, 0.15 inL, 0.15 mol) and Et 3N

T R e

ester Etcmc and H20O. After concentration of the organic
| ayer in vacuo, the residue mas purified 15 by silica
gel colum chr omat ogr aphy tcmc/hexanes (40-70%

to give the deS|red od ct\ CDG13): 5 7.86
(2H, d, J = n 7. 73 |\1 ) //(2H d, J =
9.0 Hz), 522(2 4.92 (1H, 4// (2H ,

3.17 (1H, in), -93 (3H s), 2.90 (2H , 2.10 (2H
m, 1.72 (2H, , 1.23 (6H, d, J= 6.4 Hz). [0316] The
conpounds in | es 23-46 were synthesized from one
of Internedia 3- 20 13 or Internediates 15-25 with
t he correspondi ng sul fonyl chloride, alkyl chloride,

al [aTeq .5 f I e ' ide,
[0317]car g%}gl(@wgr lgbgf agg"i? Zg{ ZH gle(ﬁ#gfn)s”r”]aH s), 7.11
(2H, df.o= ot2hiat), deseriibgds. HM(ﬁ%%m@(&i—; nfne 18ki. bi?ﬁ{'rﬂ) 8RB (3H, s)
art of organic synthesis wl | appreciate th
2.96 (%I‘F@b?llérﬁ sbH - Hs 101 (PEnm) (e. g., DVF, CHSCI\I)
tenperature, base (e.g., NEt3, K2CO3, NaHCO3, Na2CQO3,
Cs2C33) and concentr at ipxangsie 2ke sel ected through
routi ne 25 experinmentation to optimze yields.
-[4- (m@ihﬁh&ﬂﬁi)ﬁ)ﬁ*ph@hé)@ﬁﬁ%}}ly%l&gpE’lﬂo]fnﬁ gf?&lﬁ@‘ijscapo l*?ceaclilg 1esgbuty1
that are well known in the art Br ani ¢ syn hes
ester 75 WD 2008/ 083238 PCT/ US2007/ 088978 Exanple 23
4-[ 4- (4- Met hanesul f onyl - phenoxymnet hyl ) -t hi azol -2-yl]-p
i peridine- | -carboxylic ae§i\g§nz ester ON SN O\

C5 05 [0317] 'H N (29|, d, J= 9.2
Hz), 7.317.37 (Eg/mr) 7. 28" (1H, S1 (2H, d, J=
2 2

2

9.2 Hz), 5.22 (2K 5.14 (2H, s), 4029 (2H, m,
3.16-3.22 (1H, /m°, 3.03 (3H, s), 2.96 (2H, m, 2.12
(2H m, 1.7 .80 (2H, m. Exanple 24

4-[ 4- (4- Met hanesul f onyl - phenoxynethyl) thiazol-2-yl]-p
[

[ [ [ - | -carboxylic acid isob I 10 ester
[0318] PEME Eocty: 5787 (2Hyd J=9.0 Hz), 7.23 (11% s), 7.11 (2H, d, J= 9.0 Hz),
5.22(2H,s),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).

Example 25

4-[4—(4-Methanesulfonyl—phenoxymethyl)—thiazol-2-yl]-piperidine—l -carboxylic acid

o)\

adamantan-1-yl ester
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20

SO~ONN/ S, O [0318] "H NWR (CDC13): 8 7.87
(2H, d, J = 9.0 Hz), 7.23 (1 H, s), 7.11 (2H, d, J =
W®2®s/|em)z;>s 5.22 (2H, s), 4.25 (2H, m, 3.87 (2PCT/US2007/688978

6.6 Hz), 3.17 (1 H m), 3.03 (3 H s), 2.94 (2H, m),
[03192 1'%1 I@gfffl’é(@ﬂi)gilﬁllégﬂg@md m:mHZ;S 7(2H1HM), 79292H(8H = 8.8 Hz),
= : anpl e
5.23 @H[ ), ¢4 N@Hh@méslﬂﬁ(ﬁWIIthﬁan%fd{ )12 8% ({ilHazrlc)l 2.05y3. ]ls(ol 1H,
e | - carboxylic acid adanantan- -yl ester
m), LT R Y, VIO 2008/ 083238
PCT/ US2007/ 088978 [0319] "H NWR (CDC13): 6 7.89 (2H,
d, J = 8.8 Hz), 7.24 (1BEyample2¢ 12 (2H, d, J = 8.8
Hz), 5.23 (2H, s), 4.21 (2H, m, 3.123.20 (1 H, ),
4-[4-(3-Nd&h§iRstlfors ) -phéhoX Imieihiy])- ﬂh’)azolZZ-Qﬁ%nIl&ld(iriell bhrboxlic acid methyl
1.621.79 (8H, n). Exanple 26
ester 4. [ 4- (4- Met hanesul f onyl - phenoxyrret hyl)-thi azol -2-yl]-p
i peridi ne- I-carboxyl ic acid mathyl ester ~O ON\.N

S MO O[0320] "H NWR ( 37 ﬁgéH d, J=9.0
Hz), 7.23 (1H, §), , 522(2H
S), 4.24 (2H, rr? 3 71 (SI—W\' s), §7\(1H , 3.03
(3H, s), 2.94 , 2.12 10 (2H, n@, 1. 70-1. 80
(2H, m. Example 27

10320] L b R D DR P e ABET AU oy b Gy =0 Ha),
5.22 (2HQ)Q 20N N3, 7@(3ﬁ §,3.14~3.17 (1H, m), 3.03 (3H, s), 2.94 (2H, m), 2.12
(2H, m), 1.70~1.80 (2H, m).

Example 27

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid 4-

OY Ng/z'\}\/o \©\OO
A

[0321] 'H NMR (CDCls): 8 7.88 (2H, d, J= 8.8 Hz), 7.12 (2H, d, J = 8.8 Hz), 7.01~7.09
(5H, m), 5.24 (2H, s), 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-phenox ymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid 4-

&
YN //S\
0 o
Meo/®/

77
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15

F 15 [0321] 'H NWR (CDC13): 8 7.88 (2H, d, J= 8.8
Hz), 7.12 (2H, d, J= 8.8 Hz), 7.017.09 (5H, m, 5.24
W@ 24dg/083238 4. 37 (2H, nm), 3.233.27 (1H, n), 3. 19PCRHS200)/088978
3.04 (3H, s), 2.20 (2H, n), 1.88 (2H, m. Exanple 28
103221 4.- ["H'I(\H@rli\f@@@@}?%w §0y, dph&@oz(wﬁb%'(mt i @4@'(21%&{[/] $6 Hz),
i peri di ne- -carboxylic acid 4-"20 t hoxy- phe
7.02 @8t ész@@ H@ M8V (2}{@1 INe®2 Hz) 75724/0PQ@D8JIB&BH381) 3 79 (3H, s),

SR bR IIBAGER 0 1

Hz), 7.02 (2H, d, J= 8.6 Hz), 6.87 (2H, d, J= 8.2
Hz), 5.24 (2H, s). 4.38Exampled9 3.79 (3H, s),
3.15-3.28 (3H, ), 3.03 (3H, s). 2.19 (2H, m), 1.87
-[4- @Mthﬁﬂesul@ﬁf}ﬂ%h@m& methyl)-thiazol-2-yl]-piperidine-1-carboxylic aci
(4 [4-(4- thhanesul?onyy)phenoxy%éﬁﬁ;l) t hi azol % ylf p
naphthgdes- ol gdert - carboxylic acid naphthalen- | -yl ester p
NNO OO [0323] 'H NWR (CDCL3): 6 7. 88 (4H m,

7.72 (1H, m), 7.49 (3H, m), sw(zH , 7 14 (2H,
4

m, 5.26 (2H, s), 4. a, , 3.34
(2H, m, 3.12 (1 .04 (3H, S g 2.27 (2H,

M, 2.00 (2H, anple 30

4-[4-(4-Tetrg I-yI phenoxynet hyl ) - thlazol 2-yl]-pip
eridi ne-1-car lic acid isobutyl ester S_ NON
ON Ny N=N

[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 (1H, m), 3.04 (3H, s),
2.27 (2H, m), 2.00 (2H, m).

Example 30

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid isobutyl

ester
S
N
NEN

[0324] 'HNMR (CDCly): 8 8.94 (1H, s), 7.60 (2H, d), 7.24 (1H, s), 7.14 (2H, d,), 5.20 (2H,
s), 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
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15 [0324] "H NWMR (CDC13): 6 8.94 (1H, s), 7.60 (2H,
d), 7.24 (1H, s), 7.14 (2H, d,), 5.20 (2H, s), 4.24
w@ 20d8/0k238 3.85 (2H, d), 3.18 (1H, nm), 2.92 (ZPCT/OP2007/088978

2.11 (2H, m, 1.91 (1H m, 1.75 (2H m, 0.91 (6H,
d,). Exanple 31 4-[4-(4- azol - |

-yl - phenoxynet hyl ) -t hi azdl - |']-piperidine- |
-carboxylic acid pentylyester OZ@\ZO%:NO83238

PCT/ US2007/ 0889 o /1-- N LY NeN O
[0325] 'H NVR (CDG13)Y 6 8.94 (1 H, s),N7.62 (2H, d, J

= 9.2 Hz), 7.28 (P H, s) 7.18 (2H, d, J= 9.2 Hz),
5.24 (2H, s), 4.27 (2H, br), 4.09 (2H, m, 3.21 (1H,
n, 2.94 (2H, , 2.14 (2H, m, 1.78 (2H, m, 1.65
(2H, m, 1.35 (4H, nm, 0.91 (3H, n. 5 Exanple 32

4- [4 (4- Tetrazol 1-yl - phenoxynet hyl ) -t hi azol - 2- yI] pi p
eridi ne- -carboxylic acid 2-fluoro- ethyl ester

[0325K SHNMEB m')c:.lg) B &4 {1 Fy shN2 @HRd(J = Poe] 728 i 7.T8 (2FL
d,J= 99%2)%24?2 57192’?[ f,?_? 4 é)@ (9%0&5@ %ldglf_lzn}') ?g?ﬂﬁ 5214

(2H, ns)),17'8 (70; %), 3065((@[4, nf)) 1.38 (82 )l 081 (BH, m. 99 (2H, m
2.15 (2H, m), 1.78 (2H m). Exanple 33 [0327]

4-[4-(4-Tetrazol -1-yl-p thyl)-thiazol-2-yl]-pi
peri dine- I-carboxyllcﬁg%?lgye%ﬁtyl ester S ONNO N

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid 2-fluoro-
ethyl ester

)

R WA
OYO/\ \ % N‘N:K]
J/O

F
[0326] 'HNMR (CDCL): 8 8.97 (1H, s), 7.62 (2H, d, J= 9.0 Hz), 7.28 (1H, ), 7.17 (2H, d,
J=9.0 Hz), 5.24 (2H, s), 4.70-4.30 (6H, m), 3.22 (1H, m), 2.99 (2H, m), 2.15 (2H, m), 1.78
(2H, m).

Example 33

[0327] 4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid
butyl ester
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Y NN O 15 79 WO 2008/ 083238 PCT/ US2007/ 088978
[0328] "HNWR (CDA3): 6 9.01 (1 H s), 7.64 (2H d, J
wWE2@88839, 7.29 (1 H s), 7.17 (2H, d, J = 8r@I/H&)007/088978
5.24 (2H, s), 4.26 (2H, m, 4.10 (2H, t), 3.21 (1 H
[0328]) ,'HAOR (LL;): 6)9,012(1L14s1,2+64 (2H) d, A= 38 }Q2)H7 291(1H1s)67317(2H d

1.40 (2H, m, 0.95 (3H, t, J=
J= Séﬂ; @?@Jﬂ 5), 426 (2H m), 410(2H t), 3.21 (lH m), 295 (2 m) 2.14 (2H,
( 0 yl )—t zol -2-yl]-pip
m), 14}8 |r{§) T%gar )11| Sﬁpgn) 6%@‘?%13 t]h ﬂlﬁ pyI ester
|~N ONN yN:N O [0329] HNI\/R(CDC13) 6 9.00
(1L H s), 7.56 (2H, d, Fxamplg34y) 7.21 (1 H s),
7.08 (2H, d, J= 8.8 Hz) 5.14 (2H, s), 4.17 (2H, br),
5  4-[4- (%Rﬁaicﬂﬂ yls@hen&yb@et]ﬁﬂl)ﬂthia@ol&%{lBﬁipéﬁcﬂ-ﬂne—ﬂ?qar‘t&x@ﬁc a2, 210
159 1 in), 0.86 (9H, s). Exanple 35
dimet l[moqy 486 razol
-yl - phenoxynet hyl ) - t hi azoI 2 yl]-pi peridine- |
- carboxylic aci d hexyl S O-N-N O ONON rrr

N=N 15 [0330] 06 (1H 's), 7.65
(2H, d, J= 8. {729 1H0 & T ¥ d, J= 8.8
Hz), 5.24 (2H % 7 (2H, br) 09Né t), 3.21

(1Hn),295(,|n)214 (2H, m, 1.78 (2H, m,
1.64 (2H, m, 133 (6H m, 0.89 (3H m. 80 WO
2008/ 083238 PCH.US2007/ 088978 Exanple 36
4-[4-(4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol -2-yl]-pip
eridine-|-carboxylic acid 2-ethyl -

[0329] 'H NMR (CDCl): § 9.00 (1H, s), 7.56 (2H, d, J = 8.8 Hz), 7.21 (1H, s), 7.08 (2H, d,

J=28.8 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).

b

Example 35

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid hexyl ester

15 [0330] 'HNMR (CDCl): 8 9.06 (1H, s), 7.65 (2H, d, /= 8.8 Hz), 7.29 (1H, s), 7.18 (2H, d,
J=8.8Hz), 5.24 (2H, s), 4.27 (2H, br), 4.09 (2H, 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
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hexyl ester SNO_N ONNI y NN OP 510331 'H

NVMR (CDC13): 6 8.98 (1H, s), 7.58 (2H, d, J= 8.8 Hz),
w(Q@2@8/0§3kB§ s), 7.10 (2H, d, J= 8.8 Hz), 5. 17 PCHUSR)7/088978

4.19 (2H, br), 3.95 (2H, m, 3 15 (1 H m, 2.89 (2H,

m, 2.07 (2H n), 1.69 K2Ep1oke 152(1H m,
1.35-1.20 (8H, m), 090086’(6 Exanpl e 37

LA B R et %éﬁfg'r%%%é{fﬁéwlﬁ IR

hexylesiter S NM_J N Ojl- OONN NN [0332] ' HNW
(CDC13): 6 8.98 (1 H, s), 7.57 (2H, d, J = 8.0 Hz),

7.30-7.20 (6H m, 7.11 {2H d, J= 8.0 Hz), 5.17 (2H,
s), 4.52 (2H, s), 4.25- 4/2%44\, in), 3. 65 (2H, m,
3.15 (1H, m, 2.91 173(2H
m. 81 WD 2008/ (83288 cr/ U82007/ 307 arrpl e 38
4-[4-(4-Tetrazol -

-yl - phenoxynet hyL >t hi azol - 2-yl ] - pi peri d| ne- |
-carboxylic acid 2-isopropyl- 5-nethyl-cycl ohexyl

ester SNON NI 11 NeN O5 [0333] 'HNWR
(CDC13): 6 8.97 (1 H, s), 7.58 (2H, m), 7.23 (1 H, s),
7.11 (2H, m, 8

[0331] 'HNMR (CDCLy): 6 8.98 (1H, s), 7.58 (2H, d, J = 8.8 Hz), 7.23 (1H, 5), 7.10 (2H, d
J=8.8Hz), 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 (2H, m), 1.52 (1H, 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-
benzyloxy-ethyl ester

Ny
O

O o,

[0332] 'HNMR (CDCly): § 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 Hz), 5.17 (2H, s), 4.52 (2H, s), 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).

z-Z
Z

2
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15

(2H, s), 4.21 (2H, br), 3.13 (1H m, 2.88 (2H, m,
2.05-0.70 (23H, nm. Exanple 39 Adamantan-1 -yl -

w@ 2008483288 net hanesul f onyl - phenoxymet hyl ) - t hi azpCF/BS2007/688978
pi peridin-1-yl}- methanone SSO O N N/ S\ 10 Z6
[0334] 'H NMR (CDC13): @xZnﬁﬂieWH d, J = 8.8 Hz),
7.24 (1 H s), 7.12 (2H, d, = 8.8 Hz) 5.23 (2H,

4-[4-(3?156%%.2(%%1-glzzﬁenﬁ%ym %gﬁ?%ﬁ)l @:%Tﬁ pll%mg %Q%ﬁg&gwlég}sld 2-1sopropyl-
S-methyl7@tlBOx(I&ter m) . Exanpl e 40 15

{4-[4- (4- Met hanesul f onyl - phenoxymst hyl ) -thi azol -2-yl]-
pi peridin-1 -yl}-pyptdin- I- nmet hanone S O No--'N

> O N 82 WO 20 083238 /us2007/ 088978 [03351 '
H NMR (CDCl 3)]4 6§:§>#Nn) 7 (2H.d, J = 8.4
Hz), 7.79 (1 38 (1 H, 97 1H s).

7.12 (2H, d, J 24 (2H %), m/ 9 (2H, br),

3.86 (2H, br), 33' (L H in), 3.04 (3H s), 2.20
(2H, m), 1.84 (2H, .Exarrple 41 5

3 - -
[0333ﬁ H%Mg\t@qc% %grglb f)t ? %’ﬁ’iz« (rfﬁegbomm%&%y@ <18
(2H, s§)4|\121|\{2H\ br); 3.3 (11, dlﬂam](zHHnﬂ)ll\ZFoi DVBQ@346)m).8 9.98 (1H,

s), 7.81 (2H, d, J= 8.8 Hz), 7.66 (1H, s), 7.29 (2H,
d,J:88Hz 5202 52 1H n, 4.10 (1
3.26 ()1 ( Eﬁ'ﬁﬁe ( 10?70(1 H,(

Adametg)gp l-syjl-z{ﬁ [g2(4 mer:t?ﬂanesulilonyf -p enolxn ethgl])—?l(ljiaéo%—g’—ylwpipe%dggl -yl}-

methanone

[0334] 'HNMR (CDCl): 6 7.88 (2H, d, J = 8.8 Hz), 7.24 (1H, s), 7.12 (2H, d, J = 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

{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyridin-3-yl-

methanone

82
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Exanpl e 42
Oxo-{4-[4-(4-tetrazol -| -yl -phenoxynet hyl ) -thi azol - 2-yl
w0 28pogR288li n-1 -yl }-acetic acid net hyI est er SRCEHUSIO0MISE978
ONNN ~/ ~=N /0 O15 [0337] "H NVR (DVMSO-d6): 6
[0335D. 9B MN:[RI—QCES()I,;) 888519 ((ZHHm)d7 88 (2H, 81 3 F&Z?_IHZY)%@ ((1II:I ), 7 38 (1H,
s
m), 7#(1,};,)9 73128@H( éHf §)4 Ha), é@4(&HHs) Hy 9 ?231 32), (31861-12H| Ay, 3 31 (1H,

S8 A il (e L

3- Ox0-3-{4-[4-(4-tetrazgl -1 -yl -phenoxynet hyl) -t hi azol -
2-yl]-piperidin-1-yllIf KS?'BBY%H c acid ethyl ester S
NN yNN "N=N OO 5 [0338] " HNW (DVMSO-d6): 6
3,3-Digne@lay1{(11{ 4 4-6 tetrazob-1 - Yl HHenogymeth2BthfdzoH2 - y&]) piparidih- 1¢@ Hbutan-1 -
m, 5.20 (2H, s), 4.65 (1 H m, 4.17 (2H, q), 3.87
i€ (1 H, nm), 3.48 (2H, s), 3.26 (2H, n), 2.81 (1 H n),
2.18 (2H, m, 1.78 (2H, m, 1.27 (3H t). Exanple 44
(4-Met hyl - pi perazin-1 -y \ {4-[4-(4-tetrazol - |
-yl - phenoxyi net hyl ) yl]-piperidin-I- 10

yl }-ret hanone N va Y \©\ N
,\\N
N

\=N

[0336] 'H NMR (DMSO-ds): & 9.98 (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),
2.70 (1H, m), 2.25 (2H, m), 2.15 (2H, m), 1.50 (2H, m), 0.96 (9H, s).

Example 42

Ox0-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -acetic acid methyl

i
OINJ o

\=N
/O 0

ester

[0337] 'H NMR (DMSO-dq): 8 9.98 (1H, s), 7.81 (2H, d, J = 8.8 Hz), 7.68 (1H, s), 7.29
(2H, d,J = 8.8 Hz), 5.21 (2H, s), 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).
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15

11 ~= N CNJ 1 [0339] "HNW (DVMSO-d(,): 6 9.98 (1H,

s), 7.81 (2H, d, J= 8.9 Hz), 7.64 (1H, s), 7.29 (2H
wa@l200888268 (2H, s), 3.29 (2H, m, 3.18 (5H, m,PCT/BS2007/088978

(2H, d), 2.61 (3H, s), 2.38 (2H, m, 2.03 (4H, m,

1.65 (2H, m. 15 Exanpl exédmde 8#- (4-Tetrazol - |

-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di ne-

|
3-Ox R R F BB SR BT R PR R R B S megpionip acid
ethyl MR (DVBO-d6): b 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, In), 8RO (1 H m, 3.14 (4H q),
2.81 (2H, m), 2.02 2H,/§},4. 64 (2H, nm), 1.02 (6H,
e 46

t, J= 6.8 Hz). 5 /RN

4-[4- (4-Tetrazob=1N/I - phenoxynet - i:ﬁg‘zol -2-yl]-pip
eridine-1 -carboxyli¢ acid ethylam de N"J~~N O-N \ N
N /-N, NH N [0341] 'H NVR (DMSO-d6): b 9.98

(1H, s), 7.81 (2H, d, J= 8.9 Hz), 7.65 (1H s), 7.29
(2H, d, J= S.T ), 6.47 (1 H n), 5.20 (2H, s), 4.01
(2H, d), 3.17!(1H, m, 3.04 (2H in), 2.78 10 (2H,

in), 1.97 (2H, in), 1.52 (2H, m, 0.99 (3H t, J= 6.8

[03381HZ Y H NHRTPINSB 7,25 8.94 (1H, sk 7.61 (2H, m), 7.26 ng_, s), 7.15 (2H, m), 5.20
4-[ 4- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi'azol - 2-yl'] -

(2H, spider (18, m)) 4.19(AH,pyr3.87 dithen), $48%2H, s), 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-

yl}-methanone

o
At O
(]

[0339] 'HNMR (DMSO-dy): 8 9.98 (1H, s), 7.81 (2H, d, J = 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 (4H, m), 1.65 (2H, m).

2

Example 45

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine- 1 -carboxylic acid
diethylamide

84
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cN\ u O [0342] A m xture of
4-[ 4- (4- met hyl sul f onyl - phenoxynet hyl ) -t hi azol e-2-yl]-p
w0 p@sistssie 15 hydrochl oride (100 ng, 0.24 nmoPQT/US2007/088978

2-chloropyrimdine (30 ng, 1.1 eq.) and

dii sopropylethyl ainine %2 ng, 4 eq.) ini-PrCH (5

m.) was heated at C far 5 hours. The sol vent was

renoved in vacuo. EzlresWdu gs. purified on silica

gel (60% Et OAc anes) tod NJNs desired

product. 'H NMR (CDCl3): 6 8.32 d,_/J= 4.8 Hz),

7.88 (2H, d, {/ \p 8 Ft) 7.23 (1 H s 7.12 (2H, d,

J =8.8 Hz), 6.'49 (1 t, J = 4.8 Hz), 5. 24 (2H, 20

s) 4.89 (2H, m, 3. 32 (1 H, |n) 3.06 (2H m, 3.04
[0340) SH-I NNIR (DM&O{@HS 998 (1H, 81 7(82H2Hi &) = 895{2«007 66 (1H, s), 7.29

2008/ 083238 PCT/ US2007/ 088978 343] onrpo n
(OH, dE 3t B9). 45013 ik & SSFPIHED 2k P 6t SN (B Dy £81 (2H,m), 202
H, )Nt 84 7BY1 @5 950 3wHl 8 oF 6 kRf[r medi ates 15- 25 mnth the
correspondlng subst’ituted 2-chl oropyri m di ne, 2

i odopyrim di ne, 2-choropyridjn 2-fl uoropyridine,
2- met hanesul f onyl - pyrlnEgWﬂBh”gi chl or opyr azi ne,
2-chl oropyri dazine or other suitable heterocycles in

4-[4-(4rdatmezol -4 yiphemoxyonetiydk thigodeytlrnipereling | £rdpajsylec arrd ettml@mlde
skilled in the art of organic synthesis w ||
appreci ate that conditi such as sol vent (such as
DMF, CH3CN); tenpe e (such as NEt3, K2CG3,
NaHCO3, Na2C(O3 ) dhd ncentrati on can be
sel ected throug I ne exper tatN.gn to optim ze
yi el ds. Additionmﬁly, al ternatiwve coU@L&ng nmet hods can
be used that are well known in the art of organic
synthesis. 10 Exanple 48 2-

{4-[4-(4- Met hanesul fon phenoxynet hyl ) -t hi azol - 2-yl ] -
[0341]p; F&NMR fDMSO-h); 5 4- t1H0$<)y7 8;1);(% nd, ﬂ& 9¢1z) (N NHD s 7.29

e o 4, s AP o8 (300818, 27

(2H, n{)2H97QQHJﬁ) 8.8 (bHE) m) 0. 9B8(3HLH.J €6.8)2)6. 0 Hz), 5.24 (2H,
s), 4.88 (2H, m, 3.90 (3H, s), 3.31 (1 H m, 3.04

(5H m, 2.20 (2H m, g 8LL3H M.

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

&
C\YN@A Qﬁogs?
=N

—~—

11

[0342] A mixture of 4-[4-(4-methylsulfonyl-phenoxymethyl)-thiazole-2-yl]-piperidine
hydrochloride (100 mg, 0.24 mmol), 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 (CDCl): 8 8.32 (2H, d, /= 4.8 Hz), 7.88
(2H, d,J=8.8 Hz), 7.23 (1H, s), 7.12 (2H, d, /= 8.8 Hz), 6.49 (1H, t, /= 4.8 Hz), 5.24 (2H,
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).

85
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Exanpl e 49 2-
{4-[ 4- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl | -
w@eensxtsh-1 -yl }-4-trifl uor or net hyl - pyri m dPeEUSINOMISS978
ONI O FS 20 F[0345] "H NWR (CDC13): 6 8.50 (1H,
[0343}; The c&g@o&r‘@; in Ex&%g(eg k8- 7‘3’6wc971rg s%n{@el_slﬁ‘%li frofn 8146 &f]lHterﬁe»dlates 3-
13 or Bthum(cQHes §§ 254v1gpthe gq;{res;ppndlgg gxbs(ltptqq i nl}lompgru;p]_m(uzg

iodophpigfisa s s bt hesn di o Bh: st bdillyn Pyt >

chloroFﬂm&ﬁae(ﬂchd]b@ﬂ@@zlﬂxﬁe or other suitable heterocycles in a manner similar to that
onyl - phenoxynet hyl ) -t hi azol -2-yl]-piperidin- | -yl }
describeg] IeFdﬁanmlhgi - Opy lriHpdiinrfae grtof prernig sgnthesinwill appgeciate thet

cond1tll% 5%&)’%245'30“5?[’\@&%%', Cg;&l}ﬁ%@g% tﬁ%’ ’bgseg. lgcplla(sﬁ_tr\, K,COs,

NaHCS), N&C2H, €2E0:5ind éanﬁlt(aﬁbh cai) be &1dBed(thrddgh Mutind. 04
(3H, s), 2.99 (2H 29 (6H, s), 2.19 (2H, m,
expern:peg@tl?l?[.q ogﬂmlzgylgkiéi é\dggpogalﬂix Fﬂ;prngtlve coupling methods can be used
oxymet hyl ) -thi azol -2-yl ] -
that art %ve[l[}(n ém'??? H%_aagﬁfftg %%‘?(y%?/nmg

plperlln- rimdine SS O " M NNO.\

NO [0347] ' HN 13 8.19 (2H, s), 7.87 (2H,
d, J =8.8 H), 7. 22 (CD]S '2’856487 12 (2H, d,

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -4-methox y-

S
@
L oatet

)
N 0

pyrimidine

[0344] 'HNMR (CDCls): 6 8.06 (1H, d, J = 6.0 Hz), 7.87 (2H, d, J = 8.8 Hz), 7.23 (1H, s),
7.12 (2H, d, J = 8.8 Hz), 5.98 (1H, d, J= 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-

<8
N\/NO/<N 0

> !
FoNp ol

pyrimidine

[0345] 'HNMR (CDCl): § 8.50 (1H, d, J = 4.8 Hz), 7.88 (2H, d, /= 8.8 Hz), 7.24 (1H, s),
7.12 (2H, d, J = 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, s), 2.24 (2H, m), 1.84 (2H, m).
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J= 8.8 Hz), 5.24 (2H, s), 4.84 (2H, m, 3.30 (1H m,
3.04 (2H, m, 3.03 (3H, s), 2.47 (2H, q, J = 7.2 Hz),
wQ2@80¢288 m), 1.81 (2H, in), 1.20 (3H t, J =PCI/BS1dn})/088978

15 Exanpl e 52 5-Ethyl -
{4-[4-(4- tetrazol 1 yl - ghengiyset hyl ) - thi azol - 2-yl | - pi
peridin- - yrimdine S NONC]\IN:N [0348] 'H

2 o0 (VR SR St e 58S o1, s B

pyrimidipe 5.20 (2H, s), 4. 67 (2H m, 3.32 (1 H, rn) 3.01
(2H, m, 2.43 20 (2H, q, J 72Hz) 2.07 (2H, m,
1.59 (2H, m, 1.1 1 (3H tg 7.2 Hz). 87 WD
2008/ 083238 PCT/ USZOO 88097 Exanpl e 53 5-Fl uoro- 2-
{4-[4-(6-tetra Wﬂin- - xymet hyl ) -t hi azol -
2y|] plperldl %I- yrim di R NO NCI N O~\ N
- ~ N N=1% [0349] '"H NWR d6): 8 10.07
(1Hs)843 Hs)841(1Hd\ﬂ=32Hz)
7.98 (1 H d, J =9.2 H), 7.8 (1 H dd, J =

(03465 Z5 4 (Erignt § 70tp @bgar s s hERT Sl §2 éé%? 8.4 Ho),
6.27 (m{, s)ExammIe DM IO 51, Bxﬁpﬂusziﬂilﬁ) [3404 @1 6}, Q@EQIZH in) 2.29 (6H,
phenoxynet hyl ) -t hi azol -2-yl]-piperidin- | -yl }
5), 219;59H»Wn)d1| (2H3,m)0| NNNI/ NON Br ~ NNN[0350] 'H
NVR (CDC13): 6 8.90 (1 H, s), 8.29 (2H, s), 7.60 (2H,
d, J =9.0 Hz), 7.25 (1Fxamp$d517.16 (2H, d, J = 9.0
Hz), 5.23 (2H, s), 4.81 (2H, m, 3.31 (1 H m, 3.06

5-Eth}(l%{4—@—(4—%e%nésaﬁonyl-phenoxymethyl)-thiazol-Z-yl]—piperidin— 1-yl}-

O

[0347] 'H NMR (CDCls): 5 8.19 (2H, s), 7.87 (2H, d, J = 8.8 Hz), 7.22 (1H, s), 7.12 (2H, d,
J=8.8 Hz), 5.24 (2H, s), 4.84 (2H, m), 3.30 (1H, m), 3.04 (2H, m), 3.03 3H, s), 2.47 (2H, q,
J=172Hz),2.22 (2H, m), 1.81 (2H, m), 1.20 (3H, t, J = 7.2 Hz).

pyrimidine

\S\
I

0

Example 52

5-Ethyl-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

Y \©\N /}N

[0348] 'H NMR (DMSO-dg): § 9.98 (1H, s), 8.24 (2H, s), 7.80 (2H, d, J = 8.8 Hz), 7.66
(1H, s), 7.28 (2H, d, J = 8.8 Hz), 5.20 (2H, ), 4.67 (2H, m), 3.32 (1H, m), 3.01 (2H, m), 2.43
(2H, q, J = 7.2 Hz), 2.07 (2H, m), 1.59 (2H, m), 1.11 3H, t, J = 7.2 Hz).

87
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m, 1.79 (2H, m. 15 Exanple 55 5-Fl uoro- 2-
{4-[4-(4-tetrazol - |

WO g008fo%3280XYyi net hyl ) -t hi azol - 2-yl ] - pi peri di n- PCT/US2007/088978
-yl}-pyrimidine s NOMNMONN F' N -NN [0351]
"H NVR (CDC13): 6 8.91 Esdrhn £)53 8.20 (2H, s), 7.60
(2H, d, J= 8.6 Hz), 7.25 1Hs)716(2HdJ:86

5-Fl ud‘g)ZL/ 4%42(% t@gﬁo Slhrl p@éléﬁlﬁ%—?yﬂfyg%th()@ﬁﬁga n§]12 g‘g g{%rlc’g’n 9%/1‘—

pyr1m1210038/ 083238 PCT/ US2007/ 088978 Exanpl e 56 _
4,5-Dichloro-2-{4-[4-(4-tetrazol -1-yl - phenoxyi net hyl ) -

t hi azol - 2y|] plper|d|nls |}- pyriridine s O NN
NN CS-NN N [O %}]\HHNI\/R(CDCHB) 8 8.91

(1H s), 8.10 (i J= 8 8 Hz), 7.27
(1H s), 7.16 (2¥7ﬂr 9@ (2H,s), 4.62
(21 m, 3 3;4 '5 18 (2H (24 m,

.98 (2H, m. Exanple 57 4- Chl or o- 5- ma
{4 [4-(4-tetrazol - 1-yl - phenoxyi net hyl ) - t hi azol 2-yl]-p
[0349]i p&i NMR OMSQH)): 8 10078YHj 9 FHRES 5),8.01 (1N, N; K= B, 7.98

am, d o o Hz), 7.86 (1H, dd, J = 9.2, 3.2 Hz), 7.71 (1H, s), 5.30 (2H, s), 4.58 (2H, m),
3.31 (1H, m), 3.01 2H, m), 2.10 2H, m), 1.59 (2H, m).

Example 54

5-Bromo-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -pyrimidine
@
\_B'\/O\@\
oy o
Br =N N=N

[0350] 'HNMR (CDCl3): 8 8.90 (1H, s), 8.29 (2H, s), 7.60 (2H, d, J = 9.0 Hz), 7.25 (1H,
s), 7.16 (2H, d, J = 9.0 Hz), 5.23 (2H, s), 4.81 (2H, m), 3.31 (1H, m), 3.06 (2H, m), 2.21 (2H,
m), 1.79 (2H, m).

Example 55

5-Fluoro-2-{4-[4-(4-tetrazol-1 -yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine
S
N\ N \N_AVO N
I NN
F/(;N =]

[0351] 'HNMR (CDCls): 6 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, 5), 4.78 (2H, m), 3.31 (1H, m), 3.06 (2H, m), 2.21 (2H,
m), 1.83 (2H, m).

88



10

15

20

Cl [0353] "H NWR (CDC13): 6 8.90 (1 H, s), 8.08 (1 H,
s), 7.60 (2H, d, J =8.8 Hz), 7.24 (1 H s), 7.17
W@ 20ds/088238)= 8.8 Hz), 5.23 (2H, s), 4.80 (2H, nCT/BSB0O7/088978
(1H, in), 3.04 (2H, mM, 2.19 (2H, nm), 2.16 (3H, s),
1.81 (2H, in). 15 ExanplBxabipl@s6&hl or o- 5- net hyl -
{4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi
. I Go0r4 144V 10 e, 4 R L diagt 1./
5 DRE ORI R BT R TR SRR g PR AT
pyrimijing), 7.96 (1 H, s), 7.60 (2H d, J 8.8 Hz), 7.27
(1 H 20 s), 7.16 (2H, d, :88Hz) 523(2H s),
4.17 (2H, m, 331(1H 310(2H , 2.26 (2H,
nm, 2.21 (3H, s) 2008/ 083238
PCT/ US2007/ 088 7 l e 59 5. (4 oNphenyI) 2-
{4-[4-(4-tetr phenoxymst hyl7) -t |ai‘bl -2-yl]-pi
peri di n- I-yI pyr|r|d|ne S~O\ NN N/ N N=N d
5 [0355] 'H N (DVMBSO-d6): 8 9.97 (1H, s), 8. 71 ( 2H,

s), 7.80 (2H d, J=8.8 Hz), 7.67 (2H d, J =8.4
(0352} | H NMBECDCIE; 58)91 (THAS), 82Pi(11, 5)J7.61 @H, did) 8.9 H2B 7.27 (1H,

9 71%%&1 £ 28515 o .5 055 Tl 6 Oy 255 o

), 1.6 60 5-Chl oro- 2-
@[T;Pin& tetrazol - 1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi

perldln 1-yl}-pyrimdi nExanSﬁ)leé\}ONN NON 11

4-Chloro-5-methyl-2- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl} -

O

pyrimidine

=\
cl

[0353] 'H NMR (CDCls): & 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).

Example 58

2-Chloro-5-methyl-4- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -

Me S
\LO
I NN N N
N NN

pyrimidine

\=\

Cl
[0354] "HNMR (CDCL): & 8.92 (1H, s), 7.96 (1H, s), 7.60 (2H, d, / = 8.8 Hz), 7.27 (1H,
s), 7.16 (2H, d, J = 8.8 Hz), 5.23 (2H, s), 4.17 (2H, m), 3.31 (1H, m), 3.10 (2H, m), 2.26 (2H,

m), 2.21 (3H, s), 1.95 (2H, m).
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10 N N=N [0356] "H NWR (CDC13): 8 8.91 (1 H, s),
8.23 (2H, s), 7.61 (2H, d, J =8.8 Hz), 7.26 (1 H,
W@ 2008/8832F8 (2H, d, J= 8.8 Hz), 5.24 (2H, s), 4.BQr/(21dp7/088978
m, 3.32 (1H m, 3.07 (2H, mM, 2.22 (2H m, 1.81
(2H, m. Exanple 61 15 FExHaplybe 2-
{4-[4-(4-rethanesul fonyl - phenoxynet hyl ) -t hi azol - 2-yl ]

s-(o-C LRSI s T sy Ry - b PG e -Mibge o Mg -
pyrim@dife Hz) , 7.22 (1H, s),7.12 (2H, d, J— 9.0 Hz), 5.24

(2H, s), 4.83 (2H, ). 3.29 (1H, n), 3.04 (2H ),
3.03 (3H, s), 2.42 (2H, t, 298J= 7.4 Hz), 2.21 (2H,

m, 1.80 (2H m, 1,52 M 8 m), 0.89
(3H, t). 90 WD 20 Nga&@?gwuszow 88978~ Exanpl e
62 \ ’

2-{4-[4-( anesalf onyl - phenoxyi net hyl )-'t\lﬁ'i\jazol -2-y
|']-piperidin-T -yl }-5-pentyl - pyrim’dineS~OO N-/
[/ ,CH3 N O 54[ 0358%' H NI\/R_;CDClS?S: 8. 162/](_r
(0355 gl NMB, (QMSQ=dsy 00 PE §1H. 7). 357 1(2H, sk 89 (4H. ¢.24% 84, szg 67
78 3 (. 83 )
oH, 70 S TGP0 S RO Y S8 o8 (AR 43Ry, s on
s), 4.78.(2H, f28,3MLH, )81 18 224, m), 2.10. BH, (3H,.66§2H, )32 ( 4H,
m, 0.90 (3H, t). Exarrple 63 5-Heptyl - 2-

fa-14-(4-tetrazol - Example 60
-yl - phenoxynet hyl ) - th| azol -2-yl]-piperidin-1-yl }

5-ChlordY- {ﬂ][ég-(éﬂgatrazol?l -yl-Ila\lllenoxymetflyly—yt\hl}lazoll\—%—l\lyl]—E)'l%erl}ldin—1 -yl}-pyrimidine

S/\>\\
\\I/N \/ NQ/N

A

cim >N NN

[0356] 'H NMR (CDCls): § 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

5-Heptyl-2-{4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-
pyrimidine

S OO,

[0357] 'H NMR (CDCL): § 8.16 (2H, s), 7.87 (2H, d, J = 9.0 Hz), 7.22 (1H, 5),7.12 (2H, d,
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, ,
J=7.4Hz),2.21 (2H, m), 1.80 (2H, m), 1.52 (2H, m), 1.28 (8H, m), 0.89 (3H, 1).
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[0359] "H NWR (CDC13): 6 8.90 (1H, s), 8.16 (2H, s),

7.60 (2H, d, J= 8.8 Hz), 7.24 (1H, s), 7.17 (2H, d,
wQ@2008/0828%), 5.23 (2H, s), 4.82 (2H, m, 3.29 ¥AT/HS200}/088978

3.04 (2H, m, 2.42 (2H, t), 2.20 (2H, m, 1.80 (2H,

m, 1.53 (2H m, 1.28 (BEmpn 620.87 (3H t). Exanple

64 15

2- f4—ﬁ1—(1r2>1 Iglt M)Iaj]esu{fﬂ'ré{ péx I?H-O)}y%e;}?a szio?# 2@198? m ﬁo}genh la

yrmﬁdlhlﬂN N NN N [0360] '"H NWMR (CDC13) 6 8.90 (1H s),
8.16 (2H, s), 7.60 (2H, d, J=8.8 Hz), 7.24 (1H, s),
7.17 (2H, d, J—88HZ 5. 235 (2H, S) 483 (2H, m,
330 (1H, n) 304 4 (ZH; @.20 (2H,

, 1.80 N 1 30 EﬁCHO 89
(3H t). 91 8 PCT/ us2007/ 0885578 Exanpl e
65 5- Met hyl -2- {4- (4 tetrazol -1

phenoxyi net hyl ) -t hi azol -2-yl ] - pi peridin-|
[0358}y| }{W&Gqﬁ@nm& IQ(Q-N 9, N7, ON = BBNz)] D36 UH,' sH7NRR2H, d,

-3 RERI R B 3holdnth 3 Bt Ty Bl 58 G By
= U . N ’ 5 1 H’
J 7.;51)H%)<£ 2(221H2H§)n), 14%3?2}(,%%; 1% #ﬁ’ s, 1(3.128(?1{(,2%)", o%o%{é((%npl .
66 5-(4-Meth h I 4-(4-tet | -1
-yl - pgenoxyrrgﬁylo) ef]%/hl) a%‘oﬁ%éﬂ ] (pl pgrlrglzg- | -
| }-pyrimdine SO\ N N=N_ 10 MO
5-H6P¥>d§6%[4 gSRN %léwpél)em@nseﬂ@d) thmol §)yl] gpedipd -ylpyrimidine
7.61 (2H, d, J= 9.0 Hz), 7.41 (2H, d, = 8.6 Hz),

725 1H, 7.17 (2H, 0 99 (2H, d,
J= (WS)W\WL%) N(\N

[0359] 'HNMR (CDCl): & 8.90 (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 (2H, m), 3.29 (1H, m), 3.04 (2H, m), 2.42 (2H,
t), 2.20 (2H, m), 1.80 (2H, m), 1.53 (2H, m), 1.28 (8H, m), 0.87 (3H, 1).

Example 64
5-Pentyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

“/\/C\Y QKLOO )

N

[0360] '"H NMR (CDCls): & 8.90 (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), 4.83 (2H, m), 3.30 (1H, m), 3.04 (2H, m), 2.42 (2H,
t), 2.20 (2H, m), 1.80 (2H, m), 1.54 (2H, m), 1.30 (4H, m), 0.89 (3H, t).
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(2H, m, 3.85 (3H, s), 3.34 (1H m, 3.12 (2H, m,
2.25 (2H, m, 1.85 (2H, m. 15 Exanple 67 5-Propyl-2-
W@ 2008483288 t et r azol - 1- yl - phenoxyi net hyl ) -t hi azoP€RUy10p7/(B8978
iperidin-1-yl}-pyrimdine S N ONNON N=N [03631
"H NWVR (CDC13): 6 8.9 (Exhmpdg¢58.17 (2H, s), 7.61
(2H, d, J = 8.8 Hz), 7.24 (1 H s), 7.17 (2H, d, J =

) Ya-(5. ) Ho:amo 30 T He ot A
5 Metg?/g%f}{% éﬁl ’(5 r%e%‘%f‘azglzgyl( gpﬁfnotﬁ?ﬁ\gjthgg'f&la?l 62 ﬂ;%?pegl?iggl (ygi)'_tbyrumdme
m, 1.81 (2H, m, 1.58 (2 0.94 (3H, t, J=7.6
Hz). 92 WD 2008/083238 P
5 Methoxy 2 {4- [4 (4rte
phenoxynet hyl ) yl'] pi in yI}
pyriinidine /Q/Q\E Nf OON [0364] "H
NI\/R(CDC13) (1 H, s) 811(2 7.61 (2H,
d J =28.8 H), 7.25 (1 H, s)7172 d J =28.8
Hz), 5.24 (2H s), 4.74 (2H, M. 3.81 (3 H s), 3.31
[0361] 1" HNMR (CDMD: § 3194 (1H) 5), 212 22H,291, 7.69 (2HL .d32Z ~(2MHZ)7.25 (1H,

), 7S O Hod 0 (8 s A2 Ry AL GO SHy TR hOA 2L a3 aR CH.
m), 2.t 264, ky, 3. 84(5H6mt)etrahydro 2H [ 1,2"]bi pyridinyl SNN
N Ol\d\l 10 N=EN" [0365] 'H NMR (CDClS) 8 8.91 (1 H,
s), 803 (1 H m, 7. 61E%2Hl , 7.33 (1 H m, 7.26
(1Hs)718(2Hn) H d, J = 8.8 Hz),
, 2.97 2H,
5-(4- Mﬁthoxz pj@nxlm {4n54 (42tet(2%1203é:3/)1 pélynoxyngeﬁﬂypzthlazaﬂ yﬁxméncbn I-

y1} py¥1911d1ne

[0362] '"H NMR (CDCls): & 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, 5), 7.17 (2H, d, J = 9.0 Hz), 6.99 (2H, d, J = 8.6 Hz), 5.24 (2H, s), 4.92
(2H, m), 3.85 (3H, s), 3.34 (1H, m), 3.12 (2H, m), 2.25 (2H, m), 1.85 (2H, m) .

Example 67

5-Propyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

[0363] 'HNMR (CDCL): 6 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
= 7.6 Hz), 2.22 (2H, m), 1.81 (2H, m), 1.58 (2H, m), 0.94 (3H, t, J = 7.6 Hz).
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4-[4-(4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol - 2-yl ] -5
wW®2008/083288 | f | uor omet hyl - 3, 4,5, 6- tetrahydro- 2H¢T/LSD07/088978

6',2"]terpyridine SNN N O -ZZ N\\ F3C N N N N F3C

93 WD 2008/ 083238 PCT/ UB2athplOGBO78 [0366] "H NMR

(DNBC>d6) 6 881 (1 H mM, 839 (1 H, , 8.13 (1 H,

S- Metﬂgxy fﬁﬁ[& (8 tet?azé H%/) 9hen0x%1§16(h:}/l)'_tlh1aggk2 }11 é)}_ﬁer% 19'8/{5‘ Byrlmldme

(1HdJ 9Hz)68( ) 9Hz)519(2H
B ,3.10(2H n
N ample 71

s), 4.48(2H d), 3.37 (1

2. 11(2H, , 1 65 (
4-[4-(4- Tetraz noxymefh th| azoI 2 yl ]
-5 -trifluorg 4, 5, 6tet

12]b|pyr|d|ﬁy Nll NNO F3C M"N N, - - N

[0367] ' H NMVR (DVBO- d6) : 6998(1H YN 8.40 (1 H,

m, 7.81-7.75 (3 H n), 7.66 (1 H _s), 10 7.28 (2H,
[0364]d) , 'HelNdB (CDE1)do 893 (8H88)l—&)11 (B1,2), Te@H?2E), J 4. 848H(z2ﬁ 25 (1H,

s), 7. 1? 3%%7: @?P@l %47@2%1 Pl om i), 38%14 2;'3 31 ()1H m), ®20 (2H,

m), 2;42‘{524%(]{5 T8b (&2 ahy.| -yl - phenoxyi nethyl ) -thi azol -2-yl ]-3,
6 tetrahydro 2H[ 1,2']bipyridinyl -

5'-carbal dehyde s N N EN @)
xample

5'-Methyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3,4,5,6-tetrahydro-2H-

o AU

_N "N
N=

[1,2"]bipyridinyl

2

[0365] 'HNMR (CDCL): 6 8.91 (1H, s), 8.03 (1H, m), 7.61 (2H, m), 7.33 (1H, m), 7.26
(1H,'s), 7.18 (2H, m), 6.65 (1H, d, J = 8.8 Hz), 5.24 (2H, s), 4.33 (2H, m), 3.25 (1H, m), 2.97
(2H, m), 2.22 (2H, m), 2.21 (3H, s), 1.89 (2H, m).

Example 70

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
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NNN 15 O[0368] '"H NVR (DVM5O-d6): 6 9.98 (1 H, s),
9.72 (1 H s), 858 (1 H d, J=2.4Hz), 7.86 (1 H,

wa@legosds323®. 2, 2 Hz), 7.8 (2H, d, J = 8.4 Hz), WFCBUSI027/088978
H s), 7.28 (2H, d, J = 8.4 Hz), 6.99 (1H, d, J= 8.8

[0366242) H /MR gawsosa(h #. §8(1(}2 Hn) @)39 ($Hﬁ1§a) (@ﬂﬂ%kﬂhd B=3R. 2.4 Hz),
7.76 (20084, 0’8%&382 B’GTE/) U&@dﬂ GBgmzHEnﬁané(ZFB m), 6.99 (1H,d, /=9
Ho), bl oS 5190, a8 bt T By 1

m), 165'@2}@21'%3? 2- yI] pi peridi ne O 11 SCH3 O~0 SN NO
_5~~ 05 1[0369] "H NWR (CDC13): 6 7.87 (2H,
n), 7.26 (1H, s), 7.11 15. 23 (2H, s), 4.76-
68(1Hn)426418q% r[‘%1%3433(2Hn)
2-3.04 (2 m, 3.03 (3H, s) s
4-[4- (2 T@@aaol%yl(momnethyl)s—énf(Z@ﬂaﬁ 345" Jﬂﬂvownﬂﬂ)y 3@%6@%@117@0 -2H-

(1,21 ]%El}fltdir-l}fl4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol - 2-yl ] -

y
piperidin- | -yl } -benzooxazole s I~/ OOM NN/ S
OO 10 G~ [0370] "H NWR 13): b 7.87 (2H, d, J =
8.4 Hz), 7.36 (1 H, = {6 Hz), 7.01 -7.19 (6H,

m, 5.24 (2H s).~¢ H, m,OW, 3.03
(3H, s), 2.27 m 1.95 (2H, le 75

4-[ 4- (4- Met Hafaeés nyl - phenoxynet hyl ) - Qi,"ézol -2-yl]-5
‘-trifluoromethyl-3,4,5, 6-tetrahydro- NN

[0367] 'HNMR (DMSO-dy): & 9.98 (1H, s), 8.40 (1H, m), 7.81-7.75 (3H, m), 7.66 (1H, s),
7.28 (2H, d), 6.99 (1H, d, J= 8.8 Hz), 5.21 (2H, ), 4.48 (2H, d), 3.37 (1H, m), 3.1 (2H, m),
2.12 (2H, m), 1.65 (2H, m).

Example 72

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3,4,5,6-tetrahydro-2H-[ 1,2'|bipyridinyl-
5'-carbaldehyde

O=

[0368] 'HNMR (DMSO-ds): 8 9.98 (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, /= 8.4 Hz), 7.67 (1H, s), 7.28 (2H, d, / = 8.4 Hz), 6.99
(1H, d, /= 8.8 Hz), 5.2 (2H, s), 4.58 (2H, d), 3.41 (1H, m), 3.17 (2H, m), 2.13 (2H, m), 1.65
(2H, m).
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15 2H[ 1,2 ]bipyridinyl SO NO- It all S N O FF |
iN F 95 WD 2008/ 083238 PCT/ US2007/ 088978 [03711 'H
WORRSOEDBL3): 6 8.4 (1 H, s), 7.87 (2H, d), 7.BGI/($20pi/088978
m, 7.26 (1 H s), 7.12 (2H, d), 6.69 (1 H, d), 5.23
(2H, s), 4.55-4. 50 (2H, FRample 38-3.28 (1 H m,
3.20-3.10 (2H, n), 3.04 (3H, s), 2.30-2.20 (2H m,

G-Bytihg) “ﬁﬁ%ﬁ%&f& TORECkEnESpr T mtsey g g2

yl]-pip@idihe 2- yI] piperidin-l-yl}- pyrimdine F S\ N (ONO)
N~~~\N 1 Et-CN O Me [0372] "H NMR (CDC13): 6 8.18 (2H,
s), 7.657.70 (2H, m), 7.217.26 (2H, n) 5.30 (2H, 10

s). 4.814.84 (2H, m). 3.253.28 (1 scggs (3H s) |
3.003.07 (2H, ). 2.44 (2H,_q),0 %7
1.771.81 (2H m 119(3|5| 75Ethy|

: : , , /}MExarrple
{4-[4-(2-fluoro-4-tetr =
-yl - phenoxyi net Ryb) - t ia ol -2-yl]-piperidin- | -yl } -
pyrim di ne ~NFNDMNNO\ \, / NON 15 N=N

[0373] 'H NMR (QOCI3): 6 8.96 (1H, s), 8.19 (2H s),
7.55-7.25 (4H, m), ®31 (2H, s), 4.82

[0369] 'H NMR (CDCls): § 7.87 (2H, m), 7.26 (1H, s), 7.11 (2H, m), 5.23 (2H, s), 4.76-
4.68 (1H, m), 4.26-4.18 (1H, m), 3.4~3.3 (2H, m), 3.2~3.04 (2H, m), 3.03 (3H, s), 2.32-2.2
(2H, m), 2.00-1.86 (2H, m), 1.36 (6H, d, J = 7.2 Hz).

Example 74

2-{4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-benzooxazole

@YNQi%O@;
0

[0370] 'H NMR (CDCL): § 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, s), 2.27 (2H, m), 1.95 (2H, m).

Example 75

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-5'-trifluoromethyl-3.,4,5,6-tetrahydro-
2H-[1,2']bipyridinyl

95



(2H, in), 3.30 (1H in), 3.04 (2H, m, 2.47 (2H, q),
2.23 (2H, in), 1.81 (2H, in), 1.20 (3H t). Exanple 78
wa@2(08/0§3238vet hanesul f onyl - phenoxyi net hyl ) - t hi azpCF/BS2007/088978
4- et hyl - piperidine | -carboxylic 20 acid tent-butyl
st! / 8
0371 O DR 2 AU 6596/ éﬁQzﬁOgﬁg%%?(ﬁg gy 726 (1H. ), 7.12 (2H,
d), 6. 69p(1rbie|d) i 3e2H; s)arlb?é)@ym @th)dm&mz&mﬂyln)esam} ¥ (28, m), 3.04

GH, 5. QS% g% ?%elp?da?{)e?ﬁgég?gai; ic acid tent-butyl ester

(4.52 g, 20 nrol) in THE (50 nL) was added LHVDS in
THE (24 nlL, 24 mml) at l3@mplf 1e€r stirring 5 at 0C
for 1 hour, Mel (5.7 g) was added. The reaction

5 5-Eth chwﬁ(zﬂ/ﬂﬁoﬂé&mneﬁ{an&@lfeayl ﬁleh@;%%thﬁhﬁﬂaz@wtyl]‘—p@eﬁ@kn 1-yl}-
et ween Et OAc and H2O. After concentration in vacu

pyrimtdige r esi due was purified by silica colum

chromat ogr aphy wi th Et OAc/ hexanes to give the desired
product. Step 2: 4-Carbanoyl - 4- et hyl - pi peri di ne-
1-carboxylic acid ter but ester yNNH2 O 10
[0375] To a sol uN %8
4cyano4msth|-§'|/ i neMl - carb \@feid
tert-butyl E5tex=N(2.24 g, 10 mol) in (Drethanol (25
m.) was added DMSO (I nlL), aqueous |IN NaOH (12nmL, 12
nmol ) and H202 (4 inL) at roomtenperature. The
m xture was heated at 50C for 3 hours After cooling

10372 0t AR TRV SR Siatt S s AIE Swhger -l im0 €8

10 ), 4.81S4®ag38I M§l3y23M3t3 (RO oD (IHE) 3/360.@07 DML R, 94 (2H, q), 2.21
- I\Ia2§04 ,?t he sol v(ent was r((em)vz:d to afSordﬁh?’he 1, @),
(2H, mydsirad 1 frddwmat]. 19568k ts:

4- Met hyl - 4-t hi ocar banoyl - pi peri di ne-1-carboxylic acid
tert-butyl ester O ~ ExdpdZ7 - / O

5-Ethyl-2- {4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-

A
//// Y @N“
SN N

pyrimidine

15 N=N

[0373] 'HNMR (CDCl;): § 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, 1).

Example 78

4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-4-methyl-piperidine-1-carboxylic

%;O%\N@VO@?O
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S [0376] To a solution of
4- car banoyl - 4- net hyl - pi peri di ne-| -carboxylic acid

wao eqoB0k288/1 ester (2.1 g, 8.7 mmol) in THE (3CTI32002638978
added Lawesson's reagent (3.5 g, 8.7 muvl) at room 20

Step 1:08/aab-UlBeth TS i dihell &aMRsy et @ AbutH0Gtdor 3
hours. After cooFlng to room tenperature, the solvent

was renoved in vacuo ancythe residue was partitioned

bet ween Et OAc and O, Thg/organi c | ayer was washed
wi th saturated NaHCGB, d LNECNAfter drying
(Na2SO™4), the solvent/was renoved in vacuo, and the

resi due was purified by silica colum chronat ography

t fard )
374, 1 5 AL LRI i i a9 2

mmol)ﬂ,m("ﬂHE(f’rﬁ)mWs anab@d@eki -ItHVIBSah -T2/ (23 -dE rﬁiltlhyio{)pait p&C.i difteestirring
J-carboxylic acid tert-butyl ester T--N' / NO 0 -4
at 0°Cdor [ heyu, X@‘fﬁ T Was adfledt iTdR resetion mixture was kept at 0°C for 2 hours,

then ptérgl?ﬁ?%l% ﬂt)e)}ﬁeérgfi&?@d Qﬁﬁ?)@ lefgtedon?%dﬁ%tm%? ar t&?{ %[(- %th%{e)s %ng d oo

ester

purifieglcesili@t doymib blﬂﬂmpyrgtapay Wlﬁtm\oﬁlexénm l)vealie dds@edproduct.
tenperature. The m xture was heated to refluxing for 3

Step 200UTSrbafol RA- n‘fé?ﬁ’yl';{]lger;d%er P@gﬂ)o%ﬁﬂp&%fdadeiérb%tyltept@r sol vent

was renmoved in vac he residue was di ssolved in
net hyl ene chloride (15 nL Et3N (1 nL) and
di-tert-butyl dicarbonafe(1. g*wyere added to the
solution. The m xtur s sti/med 4t room tenperature
overnight. The m xture was washgd 10 with H20 and
brine. After drying (Na2SO4), the solvent was renoved

0375)' N f/ NAS: AU | VoS LA
0375, AR LSRR ERILIASE Rt 801
(2.24 gld8immreal) prmdth@nol (55 ep))5vas added DMSO (1mL), aqueous lN NaOH (12mL,

r ox | -t hiazol - 4- et hyl - plperldlne
12 mm%ﬂﬂﬁ%& Tl Giettace fompgtapyre. & At e i ndyl 18
hours. %é&%@ﬁi t-BC}oémSt@&P&‘aRlPe ‘?ﬁe mlxture was partmﬁnfd between EtOAc and

4- (4- et hoxycar bonyl -t hi azol -2-yl) - pl peri di ne-
H>O. The egrioiapler wanwiashetl entcekritaly watbtheO 1. tﬁsm@, Afte¥ dryingd )

i nhydr qus THE Li AlH4 (0.1 g,
Nass QAT e el e a PRt MR e MR el "t 0 C for 2
hour s and the reaction was quenched wth EtOH The
Step 335 ¢t Metiyl-ketBiosrhpoe dtriperidiep- 1 frarbpryicched tgetsbudyllesteed
with

O
Y%
¥y

[0376] To a solution of 4-carbamoyl-4-methyl-piperidine-1-carboxylic acid tert-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
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 NaHCO3, and brine. After
drying (Na;SOy), 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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25

20 Et OAc, washed with IN NaOH, brine. After drying
(Na2SO™4), the solvent was renoved in vacuo, and the
w0 e®sdsse3svas purified by silica columm chronmat BQr/ESINY7/088978
wi th Et OAc/ hexanes to afford the desired product.
Step &t éfg4&thoxycarbonyl-thiazol-2-yl)-4-methyl-piperidine-1-carboxylic acid tert-butyl
4- (4- Met hanesul f onyl oxynet hyl -t hi azol - 2-yl ) -4-nethyl -p

ester j peridine- | -carboxylic acid tort-butyl ester 0 O
-N N)4 ~ / ~25 S0 98 W 2008/ 083238
PCT/ US2007/ 088978 37 Jo a sol ution of

4- (4- hydr oxyr net -N| ) -A- et hyl - pi peri di ne-
| - carboxylic a0|ékﬂbn:§bu¥;%i§§fég (0.42 g, 1.3 mol)

in nethyiene chldride (I OrLP Was Sdded

met hanesul fonyl chl oride (O 19 g, 1.7 mmol) and

r gt ( f tirring
[0377} T%C%o@%%ﬁg ul{r?etg eﬂﬁnO x ur e %sp%dl S;{nﬁﬁe%a%ov? = 16&%79 butyl
ester (éilgd4wasdﬂezd1 BiCHh (H2OLawvds addetierty] bAiapyroda (0978 g, 4 mmol) at
e .sol vent. was renpved in_vacuo, and the

2SO4), -t h
room &EN%%%) WZE HB’EFP’fef‘P’%hOBVdé‘P FetRinedPTdhowRr At erpliag iy room
tempeYHtﬁrQ tﬁE Acbhexanesold ahhard 488 & &% RLRAHGE methylene

ep 7
Chlondr- (14 11(114)3 Bet\hE mebmrfdahymphsm d»cyrhenhty I().3 ghivamadddad yd the 4
eri di ne- I|c aci

solutloélgtelte}}eyr@xgurg wi.bstbrredsa; r(éorp ?em He ojx_lﬁm[lggs g’&e Rl%&ﬁl&‘t Wsgwashed

with RO and brine. After drying (Na,SO4), the solvent was removed in vacuo, and the
4- (4- |nethanesulfonyloxynethyl-thlazol 2-yl)-4-nét hyl -

y
residugy g piugfiediely silieaagobiesny Chrematsiegephe mittblEOA o/ leestiegs t¢ @ffordghe
4- et hanesul f onyl - phenol (86 ng, 0.5 mmol)
des“e‘gﬁ‘g’d@ocoe (170 g 0.52 m341o||)o in acetonitrile (4 ni)
ﬁ at 40 C overnight. After cooling, the
Step 5so4l {4 §X¥’IPFtP¥]r erzehe d@gﬁ”’ét}b’é@lﬁl Bt li-gast O)CIYIlﬂé acid tert-butyl
ester filtrate was concentrated in vacuo. The residue was
purified on silica gel (EtOAc-hexanes, 1:1) to afford
15 the desired prodqgt "H NMR (CDC13): 6 7.83 (2H,

in), 7.23 (1H s) 92 mN, 5.2 (2H, s),
364354(2Hm3034 2.99 (3H s),
2.22.1 (2H, m), 1/72°1.64(2H 51 OH

[0378] To asolution 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 mL) 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
EtOAc, washed with IN NaOH, brine. After drying (Na;SQy,), 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-Methanesulfonyloxymethyl-thiazol-2-yl)-4-methyl-piperidine-1-carboxylic acid

tert-butyl ester

O
Il

o>\‘ o4
Yd
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1.41 (9H, s), 1.36 (3H, s). Exanple 79

4-[ 4- (4- Met hanesul f onyl - phenoxynet hyl ) - 5- net hyl -t hi azo
WO 208983238 pi peri dine- | -carboxylic 20 acid tRCT/URDY88978

ester SO NO\ S OYNO /O[0381] To a solution

[0379pf To a solution of 4-(4-hydroxymethyl-thiazol-2-yl)- 4 methyl -piperidine-1-carboxylic
4- (4- hydr oxynet hyl - 5- et hyl -t hi azol - y |per|d|ne
acid zerg, H%mu(@ 423&;.1 é IF@P{)J%Mylf‘é@tCélonée( ﬂ%L) Waseddad

metha(nf)smi % u%ggl}f% ?%qgmq]&'% czéregl&mlgngewg &;)éa%ndloﬁppg’ C. After

stirrin%'a?@*@fo@zl A E ARORIMRE s (FHEARD)WilHOE €324 QandOw d8ed FRh WO and
008/ 083238 PCT/ US2007/ 088978 nmol ) at room

brine.t Aftpredratng(¥a,Sthg, thesalvant mgs rinxavgd én wasiostridrthe cesatue meom

Puriﬁ%q?%?) i St ooy Ml I RIaiETh AR GE TR product

silica gel to afford the desired product. 'H NWR
Step 7( cb@l@ Meghapeglfopp-phenogymethybr-thiazol Geyl|-4pmethy; pigeridine-1-
( %428410(2Hn)314304(1H
Carbo"rﬁ‘)c aﬁl%di” bé‘B(l H 2902 8 (2H, m), 5 2.44 (3H, s),
2.1-2 (2H n, 76 1.64 (2H n) 1 47 (9H, s).

Exanpl e 80 4-
1-(4- N@thanesu onyl -p t hyl -t hi azol -
2-y1}-pi peridine arboxyllc X rt-butyl ester

SO n NOS NO/OlOStepl
4- [4 (1- Hydr oxy- et hyl ) - 5- net hyl - t hi azol - 2-yl ] - pi peri di
[0380:{' 0 ?8 %Pf&i' h%&ﬁé&sﬁlﬁn&fox?&temyl BRLRA- 2%/1)-‘&914}11%] (R)endme 1-

CarbO)Q/‘li@lﬂleﬁGW'f(l)‘)bhalt}ggﬁ;; (:@San,tOfﬁ mpall), 2-yétharesydémytipherol (&ampdxsS
mmol almldCCsz(Q,Og (170 mg, 0.52 mmol) in acetonitrile (4 mL) was heated at 40 °C
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): & 7.83 (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 (9H, s), 1.36 (3H, s).
Example 79

4-[4-(4-Methanesulfonyl-phenoxymethyl)-5-methyl-thiazol-2-yl]-piperidine- 1-carboxylic

acid tert-butyl ester

[0381] To asolution 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 PPhs
(0.19 g, 0.72mmol) in THF (5 mL) was added diethylazodicarboxylate (DEAD) (0.22 g, 0.72
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tert-butyl ester (0.31 g, | innmol) in THE (10 nL) was
added MMyl (1 nL, 3 innmol) in Et20 15 at room

W eoopesRstIre. The resulting m xture was stirr ePCHUSI00D0R8978
tenperature for 1 hour. The reaction was quenched

mmol/)/lat i‘Doﬁalteﬂfpata&de aghemysl tihgGClvandaetifed Gt RO nMchthe i Gor 30
anic | ayer was washed with H20 and bri ne.

mm”tﬁ?t EPC %ﬂg\ﬁ”ﬁ &aémom,@s@ﬁle refiduswhspptioddy flask gypettography on

sﬂwaé@fto a?t%kp td‘g@ge Pp%(ﬁ c% eq{ RJ (¢§E§l;§r odg? Igfgégp—s¥é—l%927 09 (2H,
d, J—@I{Iﬁ)— 5;12 (QH et Izamemxizﬁowl 3.phsmaxyk; ghhylok (§H”§)t@¥|zé ®H, m),

%ﬁ) eridine-1- carboxylic acid tert-

2.44 (éélt é)v 2110%( 128@87/608@‘?@{ POT/Y32807$)088978 S o N o oy
N O O[0383] To a solution of
4-[ 4- (1- Hydr oxy- et hyl ) - Bxaniphy80
-thi azol- 2-yl]-pi peridi ne-1- carboxylic acid

4-{4- [tl?(ﬂrrlél\t/lﬁgkaﬂéésﬁl c}?ﬁg@ )?Ih&%h éﬁg hyg § gjgﬂ:g? %azz%2 yn‘}ngf%erldmg P?_;H%oxyhc

acid tqrobuyl ester0. 55mmol ) in THE (5 n.) was added DEAD (0.1
g, 0.55 minol) at 5 roomtenperature. The resulting

mxture was stirred at roomtenperature for 30
m nutes. The sol vent ma§<£%gzved. The resi due was
h

purified by flash chromato y siica gel to
ctN ' Hp 3): ¢ 7.79
5.59 (1H, J=0 6 Hz), ),

afford the desired

(2H, m, 6.94 (2H,

4.2-4.04 (2H, P 72.94 (1H ), 2.98 (3H, s),

2.86-2.72 (2H, mp 2.39 (3H, s), 2.04-1.96 (2H, in),

1.67 (3H, d, J=>6 Hz), 1.66-1.58 (2H, m, 1.42 (9H,

s). 10 Exanple 8

4-[ 3- (4- Met hanesul f onyl - phenoxynet hyl ) - [ _ _
Step 11,42(44(1eM pdtb ay-othy - Srirkthyi-fieadoti2ng}-piperi diae-b oy dxglic agii Gerz-

nt-butyl ester ON _O NOs oil Oy NO /O Step 1

bqu?f Hydr oxy- 2- (4- met hanesul f onyl - phenoxy) - acet ai ni di ne

HO NH
=
HO NéLTi:F
NT(O>(\
0

[0382] To asolution 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 MeMgI (1 mL, 3 mmol) in Et,0O

'éé

at room temperature. The resulting mixture was stirred at room temperature for 1 hour. The
reaction was quenched with saturated aqueous NH4C] and extracted with EtOAc. The
organic layer was washed with H,O and brine. After drying over Na,SQy, the solvent was
removed. The residue was purified by flash chromatography on silica gel to afford the

desired product.

Step 2: 4-{4-[1-(4-Methanesulfonyl-phenoxy)-ethyl]-5-methyl-thiazol-2-yl }-piperidine-1-

carboxylic acid fert-butyl ester
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OONH 15 0 [0384] To a m xture of

(4- met hanesul f onyl - phenoxy) -acetonitrile (2 g, 9.5
worn@eBp$3286CO3 (1.3 g, 9.5 Mol ) in H20 (30 nlpCEHO/2007/088978

Et OH (15 nlL) was added hydroxyl am ne hydrogenchl oride

(1.32 g, 19 mmol ). The m xtyre was heated under refl ux

overni ght, cooled and et ol s remgyed in vacuo

and the residue was extraat it :CAg_(lSO nm.). The

20 organic layer wasrwaghe suc%l w th H20 and

brine. After dxyidfig SH), the solvent was renoved

to afford the de¢siyfed product. 101 WO 2008/ 083238

PCT/ US2007/ 088978 CStep 2:

4-[ 3- (4- Met hanesul f onyl - phenoxynet hyl ) - [

038311, Zoh Pxadhazal 4531 jdretPehigisngeth 1&1&@1 &ided
| ?ent-butyl estéri -J )p ng & \ g&%g To a

carboxsdicgeidgerrdnutyicper 60d1|5rge0 #6 mrml&,aﬂrm@shymsglf@@rl@henol (0.08 g, 0.46

mmolﬂ%%{ﬁ lp gté’ #5 eSt g‘gIF?@)ngLv\}a\gasaaéigg%HEAﬁl %? gS&S; 1191‘101) at

uene

room fefiporityrk C ilTh@ fe@ﬁl@ﬂﬂg aﬁ&tufelwaﬁgxrred%t rovRd Jenidlerddése fIhB®H minutes.
m xture was stirred at roomtenperature for 1.5 hours.

The sl tes kgoied( JhaetsisewsiPrefigd by Aasioshjymateateahy e filica gel to

| g _
atford the Fesfleg BrgMIB DRI L 8 70012 I8 8 oG, ¥ S, v -

6 Hz), r;i lezwr(m 225 myas.bed BUCEEsS] ZORYIHW) N8F202a0H, bi)j 1189 (3H, s),
dryi was renmpoved. The

9 (NaZSO% t he sol vent

2.04- 1r9ésﬁ281u@)mh§ Lk 74 Ba) Bypor 1 S5 RIE mokd? 63 aphy on
silica gel to afford the desired product. 'H NWR
(CDC13): S 7.98 (2H, m Exadmpke §12H, m), 5.24 (2H, s),
4.2-4.05 (2H, in), 3.14 (1H m, 3.03 (3H s), 2.95

4-[3 -(4—mthdn@§ulfo%yﬂ-%ﬂe%o%nétgﬂa)-[ b 4282612383111 PR eridine? B cdrBbkylic
s). Exanple 8

acid teqt-p Byl estavet hanesul f onyl - phenoxynet hyl ) - [
1, 2, 4] oxadi azol - 3-yl ] -pi peridine- | -carboxylic 15
acid tert-butyl ester NN O N O

Step 1: N-Hydroxy-2-(4-methanesulfonyl-phenoxy)-acetamidine

HO

\

NH
@ —
S O NH
O
[0384] To a mixture of (4-methanesulfonyl-phenoxy)-acetonitrile (2 g, 9.5 mmol), K,CO3
(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
organic layer was washed successively with H,O and brine. After drying (Na,SQOy), the

solvent was removed to afford the desired product.
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15

I O \/O Step 1
4- ( N- Hydr oxycar bam m doyl ) - pi peri di ne- | -carboxylic
w@eiod/0sesg - butyl ester NOH NH 2 OYN J O 102CEAIS2007/088978

2008/ 083238 PCT/ US2007/ 088978 [0386] To a m xture of

Step a Q{&N@&\{Mtﬂzﬁfesﬂfdﬂ@} phenoayiehyl)i[¢,2xq0hdi@al-5 YUt pperRBALl -
30 mml), K2CA3 (4.2 g, 30 nmmol) in H20 (50

Cmboﬁiy3%ﬁﬁ“E&T¥M6§@rnL) was added hydroxyl ai ni ne

hydr ogenchl oride (4.17 g, 60 mmol ). The m xture was

heat ed under refl ux ovebﬂmght cooled to room

tenperature and et hanol nov i idvacuo. The

resi due was 5 extra witth EP 9 ). The

organi c | ayer shed successi y @th H20 and

brine. After dry 2S5M4), the solvent was renoved

to afford the desiged product. Step 2:

4- (5- Hydroxynet byl -[ 1, 2, 4]

oxadi azol - 3-yl ) - pi peri di ne-|-carboxylic acid

tert-butyl ester NOJ~/ \ NOH OJN\/O 10 [0387]
[0385T70 T assollutioingd perferidingr lokicadeiylec awd thofd-t6&7-bgtyl @der (2.06 g, 9

el 52 B e SRS e 25

9 mm&1) %t GHCE PRSmixSirk Wa8diRdd 41906k htatHOE ] fSQfouxls N-hydroxy-2-
hours. 4- (N Hydroxycar bai ni m doyl) - pi peri di ne-1 -

(4-methan¢solyhylephanexy) taeetemislimey(1. feg,tGemn(oB 85 agl;ledm therolijtuwasThe
eat ed

i R Gl S R R B B t LR O tegsively

with Ho0eandibxine! & feRsrynasiees Ay, S6e60esi walrymwiddh ﬁﬂ%@e@m was
brine. After drying (Na2 cn) the solvent was renoved.

purifiepthy flash shrpmeato@aphyi aswlisasas! fnafiong thextysined progdwe: afzi OBdBs

ookt el o (Blgah et 86 U3+ AU Pl S af (. 300

(3H, syi2tds EHOAY, {.59-2184 2H, The1 80 g2 6),l1asseoHwas washed wi t h
brine, after drying (NaZSO4) the sol vent” was renoved

in

(29

Example 82

4-[5-(4-Methanesulfonyl-phenoxymethyl)-[1,2,4]oxadiazol-3-yl}-piperidine-1-carboxylic

acid tert-butyl ester

Step 1: 4-(N-Hydroxycarbamimidoyl)-piperidine-1-carboxylic acid tert-butyl ester

N-OH
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vacuo, and the residue was purified by silica colum
chromat ography with Et OAc/ hexanes to 20 afford the

waele®snogxt3pr oduct. Step 3: PCT/US2007/088978
4- (5- Met hanesul f onyl oxynet hyl - [

[0386]L, Zo4lBxadt azmlcyé’my;b r)ilelﬂiiﬂ@ﬂicdiweylid ad@Fho¥ytli &t ¢6.d g, 30
tort- butg ester O 11 11 OJNJ O 0103 W
38

mmol R Ko€00¢8 3@@111(1182@@@ @Qggb)aand[lﬁ@équm)aww@@don of
hydro&yl%gw]e%d SLNC @)ﬁ 17 6%?1'1 ?1 }fe %grt heated und r reflux

overnigBt, todled il ro@ﬁﬁt@ﬂhpér@tu?e hd e@ha}lohW@i I)emd"l'edirefi h:;duan ) he remdue was
chloride (5 nL) was added nethanesulfonyl chl ori de
extracied withgEtQAQ3RABIL)- dihg ofganist [ayar wasivashgdpsugaesgively, wyth H;0 and

brine. 'IZ{‘PPA( )lglrrghé\ggazgﬂg‘{] o\?\%e{nL@E@ &ovg% ﬁforét (Harsrrﬁc! Eig)%uct
brine. After dryij SH)., the solvent was re

Step 2 rﬁ-(ﬁaléaﬁ%rpxgﬁethv%@ g é@%aﬁézqkésvlbewrﬂﬂ agr Igsprgiigac Hobuyl

col um chromat ography wi th Et OAc/ hexanes to afford the

desired product Step 4:

4-[5- (4- Met hanesul fonyl - phenox thyl)-[

1, 2, 4] oxadi azol - 3-yl ] - pi peri ns‘gy- carboxylic acid

tent-butyl ester NOO O >10 10 [0389] A
m xture of 4-(5-nethane ulfonyloxyﬂgthyl-[ 1, 2, 4]
7] -

oxadiazol-s-yl)-pipeﬁZ? carboxylic acid

tent-butyl ester (Q. g, 0.33 mml),

4- et hanesul f onyl - ptfienol (86 ng, 0.5 nrol) and Cs2CO3

(O 33 g, 1 mol) in acetonitrile (5 nm.) was heated at
2 hours. After cooling, solid was

(03871 Fo ersetitien pbbglios - pistic sriagbiol 2l TRt N% {22, gmmol) in

ester

oGRS 1 M TR, B8 AR G o
st1rredh5rc@&10tili@feratdrbifm b@D@l@XN Hy&oﬂyc(aﬂﬂ;mduda}d? Iﬁpéhd-rhé 1-

carboxgtilicL gigd@cgt qu;{l es§§r (5§5(g4é2 ggn((lé}qas ﬁcideﬁéo ggim%glr% g Zﬂxixture was
heated kmBdr 61162 B'vermght, Inéen cooled to room temperature; the mixture was washed
successively with HyO and brine. After drying (Na,SOys), 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;SO,), the solvent was removed in

vacuo, and the residue was purified by silica column chromatography with EtOAc/hexanes to

afford the desired product.

Step 3: 4-(5-Methanesulfonyloxymethyl-[1,2,4]oxadiazol-3-yl)-piperidine-1-carboxylic acid

tert-butyl ester

N-O
%

Y O
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(9H, s). Exanple 83 4-(5-Benzyl oxyi nethyl-[1, 2, 4]
oxadi azol - 3-yl ) - pi peri dine-I-carboxylic acid

wo evBAka288/1 ester N-O O 20 0 [0390] To a sol pET/082001/088978
benzyl oxy-acetic acid (5 g, 30 nnnol), NEt3 (3.6 g, 36

[0388]Mlo)a éo[h‘uoanJf Ygn g/gﬂo";‘(gnﬁmy yAas, 4?63(@@1@261 3 0h i perideor-earboxylic

orm ate r nnol The m xture was
acid tegt- butb’b@!st%lt(o chgo 7trempk9rnam9ﬁé/1¢r@rch@r@e hi)nﬂrLé was added

methaa«asiglglb %P%@Fié k? nb g]rmlpgf) gmg ‘[r{J Ildl ne 4ggagb §1|01) at 0°C.

After SlHEed ¥EHES- | 4?1? dtm: kthfe \X)ﬁsdl%%edh@@ﬁ E%M@gﬁd wh&eh With H,0,

over ni ght, coo the m xture was washed
brine. sAlﬁﬁeﬁgmgeNyzs\m) hheHRBeand as ddddb WAD:2 0880 0882BBresidue was

N I [ WETIN  TENCHTE (o T

chromat ography on silica gel to afford the desired
Step 4orffuet-MethdnddvRon BROE8) x yngetiTyI R, 341cmilaqu3 yldpipeidige-1-
4.24.04 (2H, m, 3.02-2.84 (3H, m,
Cafbo@).‘lﬁlt‘il.déﬁ”'gbﬁlﬁﬂleﬂzf‘f 1. 841.7 (2H, n), 1.46 (9H, s). 5
Exanpl e 84 5-Et hyl -
{4-[ 3- (4- et hanesul fonyl NoR fgg\xynet hyl ) - [

1, 2, 4] oxadi azol - 5-vyl ylo} - pyrimdine
ONaONOS NO N~N 0392 §_crudeHCI sal t
(0.18 g, -0.5 Nof~4-[ 3- (4-i netfanesul fonyl 10

phenoxyi net hyl) -[ 51, 2, 4] oxadi azol - 5-yl T - pi peri di ne,
prepared by tr rrent of 4-[3-(4-
nmet hanesul f onyl -'phenoxynet hyl )-[ 1, 2, 4] oxadi azol - 5-yl ] -
pi peridine-l-carboxylic acid tert- butyl ester
[0389]( EAarrpdtme&i)l (Bmdhmaﬂﬁan\ydmhmthyHDlZ Hexediadd edyl)-piperidine-1-

Dl P |
carborgiG oSBT HbT SR Ry o0 P e e P eRegy ot fiea (BB gk 0.9
mmolfﬁ%ll&gzt@g A X b Ul Sni@SinSkétbhigde 1 miQ was QUREDLAVCC for 2 hours.

Aaf t er concen ration in vacuo, the residue 15 was
After @uoting,iteelsdlid wad fﬁltmecbuhrcmm aqml@rﬁaclctgr Aphiltwite Was concentrated in

vacuo.(E g_e%rh%)e(gvnag%fép %(g?_]l St ya get}%ggf%“z xaaaegJ jol(_j)lfl %orﬁz}_gx N([}/R ired
product: 112 I\Mtd (cC1y): 578 @1Ha) = 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, m), 2.05~1.96 (2H, m), 1.8~1.7 (2H, m), 1.45

(9H, s).
Example 83

4-(5-Benzyloxymethyl-[1,2,4]oxadiazol-3-yl)-piperidine- 1-carboxylic acid ters-butyl ester

T o
%ND/«N//\VOVQ

[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 1.5 hours. 4-(N-hydroxycarbamimidoyl)-piperidine-1-
carboxylic acid tert-butyl ester (7.3 g, 30 mmol) was added to the mixture. The mixture was

heated under reflux overnight, cooled and the mixture was washed successively with H,O and
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5.24 (2H, s), 4.754.65 (2H, in), 3.3-3.2 (1H, 1n),
3.23.1 (2H, m, 3.03 (3H, s), 2.47 (2H, g, J =7.6
wo2008/0232222. 16 (2H, n), 1.961.84 (2H, n), 1. 19PCBHS2007/088978
J = 7.6 Hz). Exanple 85 20
brine. 4A Hyicir9Xg-(Ha] J0.,0 4haradi hart suak feamyled p s essyavetiig pluritibd BZ @ash
| -2-yl]-piperidine-|-carboxylic acid tent-butyl ester
chromatoggaphy N sdhcg geUO\affox:ct}he\d631gtd oduct. 'H NMR (CDCl;): 6 7.4~7.3 (5H,

m), 4 S b SehB L A ~§0®7§81§§é;§5?~>§_@483?g1n5€ é?“”lﬁléf %fﬁl -

1.84~A7MRML Mh,8 .44 (98 6hl or ol net hyl thiazol e hydrochl oride
(3.0 g, 17.6 mnol), 4- nethylsulfanyl-phenol (2.5 g,
| eq.) and K2CO3 (6.1 g ) in acetone (60 ni)
mas heated to reflux fgﬁ%fgkﬁ%brs After cooling, the
id was filter The filtrate was evapor at e
>- Ethxlé éﬂ %@%@efhﬁn@ﬁakf%yl phﬁeowmmvlbw@?dﬁ]@ﬁa%@weﬂf §§)@nd@d1 yl}-
pymnﬂ&%ém ethyl ether. The solution was washed twice with
2N NaOH solution and then wwth H2O After being dried
over Na2SO4, rernpval of the,solvent afforded t he

desi red product as an off oI oStep 2:
4- Hydr oxy-4-[ 4- (4- net I Nany s gnethyl) t hi azo

| -2-yl]- plperldlne- arboxyllc 4 ent - butyl
ester OS ~\/INN 10 p [0393] To a
stirred solutlo

4- (4- met hane uI N phenoxynet hyl ) -t hi azole (3.92 g,

16 5 Imol) in THE (40 1nL) at -78 C was added n-BulLi
The resyltlng

10391 o re gL e B Do A St b TG
phenof%ﬂé’thﬁ% 1 Ihmaalaedtsim%e@fdnk pr%@@ré&b?'tr@@tfdeﬂpﬁﬂ frﬁ(zﬁo

d z ded i n dropw se.
metham@@lfmy fp@erl@ymeﬁtm é xedlaquédylf Dlrpe@@nmlmattlés(yhcrhed tert-

butyl eﬁgegflsl | a?mnPl\é%)r 1983%%%1m4ﬁ%lt \INeci)sna Elzoe};ar(hoi (? r)}%) V\%llowed

hedrenoved i Vatus.

by DIFBA (@C3 gl winidh) FddQAChlofh8-etloN-gafimidih@ger4 pyeSmmol). The
separated, washed with brine and dried over Na2SO4.
resultipg paxtufesras\shIregpt 1h2C overnight. Aafter concentration in vacuo, the residue

was purified by silica column chromatography with EtOAc/hexanes to afford the desired
product. "H NMR (CDCl3): & 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, s), 2.47 (2H, q,
J=17.6 Hz), 2.22~2.16 (2H, m), 1.96~1.84 (2H, m), 1.19 (3H, t, J = 7.6 Hz).

Example 85

4-Hydroxy-4-[4-(4-methylsulfanyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic

acid tert-butyl ester

e

Step 1: 4-(4-Methylsulfanyl-phenoxymethyl)-thiazole
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sol vent, the crude product was purified on silica ge

(Et QAc: hexanes = 2:3) to afford the desired product
w@2008/08x238n 'H NVR (CDCl13): 6 7. 27 (2H, d, J= BCBUQY)7/088978

7.26 (1H, s), 6.93 20 (2H, d, J = 8.8 Hz), 5.14 (2H,

s), 4.02 (2H, br), 3.27 (2H - 2 97 (1 H br), 2.45
(3 H s), 2211 (2Hg 1.48 (9H, s)
Exanpl e 86 ﬁ%*‘}

4- Fydroxy 4-14-(4- |net%anesulfonyl phenoxynet hyl ) -thi a
zol-2-yl]-pip eridine- | -carboxylic acid tent-butyl

[0392¢ s tAe miGure® NIBHbromett(1 thixzoleSiyd2ach@rideq3 W@, 2063110813288

P 2007/ 0 7 03 t [ f
meth S Y P oA e AR BHOHONg ALt (5O £ 2t
heated ro2re19[h>1 forms%ﬁfsdlmlco&a{gb%xsbllg Wa§ 'ﬁﬂelte@ ro"ff bmem trﬁ%tvx%ﬁ
Exanple 85, 6.8 g, 15 mmol) in CH2C12 (1 L)

evaporacs@smommﬁéﬁ it vaceo whke @mde produ@pBA re@ssplygd i d@t}e«h egher The

sol uti S red, f.or
solui N} RiHed Poichafie B¥ Nabh (B8 i B YR kBl PR o P e
over N¥SOS rameval off fHeadveMesffdvaeiStd dedield §roduimyvaal ofefvhitB olid.
sol vent, the crude product was purified on silica ge

s IR SRR I A g

carbotygic,acifl. BA&-tulylkdstes) , 7.12 (2H, d, = 8.8 Hz), 5.24
(2H, s), 4.03 (2H br), 3.27 (211, br), 3.04 (3H, s),
2.13 (2H, m, 86 ( 2H, n)s 48 (9H s). Exanple 87

10
4- Fl uor o- 4- [ 4- @Mﬁ\bnym o qret hyl ) -t hi azo
| -2-yl]-piperi afboxylic a tert but yl

ester S O\~N F O y0 0 [0395] To a solutlon of

[0393]4 é%f ‘Bfééa‘%olh crnl( é{ﬁ? P%'E}ﬁﬁ uﬁﬂﬁ%’l cp SRR gﬁ{izlj dBiB% 165

-['-"car boxy
mmol)amﬂH{F (4xabphte 786C vas 28de), n- BﬂlLB(lrﬁrmL) 1.0% e(@HHDlM in hexanes).

The resulting solution was stirred at this temperature for 30 minutes. Then a solution of 1-
Boc-4-piperidone (3.30 g, I eq.) in THF (20 mL) was added in dropwise. The resulting
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,SOy4. 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 (CDCHh): 6 7.27 (2H, d, J= 8.8 Hz), 7.26 (1H, s), 6.93
(2H, d, /= 8.8 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), 1.48 (9H, s).

Example 86

4-Hydroxy-4-[4-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine- I -carbox ylic

acid fert-butyl ester
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15 (100 nL) at 0 C was added DAST (1.8 nL, 1.2 eq.).
The reaction mxture was stirred for 30 mnutes
whedosngs3288 was quenched by addition of saturatCI/NsddCOB8978
solution (20 nmL.). The organic phase was separated and
[03944ir i Bda eodetionNsf 2S¢ roAf- #Q# (4ﬁr\aﬂ\/}a\dul{iaf1ylt;h&ns;qhm&hy )-tHil]-2-y1]-
crude uct . was ur| fied on si]

Plpeﬂé&edc\&arﬁw f@sidLers: bgj eyeRFrampls e (bl ]r5e%lm§‘r%HW&Hé%l2 (150
mL) a@rodﬁ‘@k&%e?&%ﬂe%as MR EEBCEB) o @27(38§%0f§%)'ﬂﬁ21% Téne égsu%mg

s), /.10 (2H, d,
solutl()QHas st)r,red4fof)80 (2iyteH then IGWQEQWQSZlbﬂ whtth)2, N 3V a02H éﬂbtiorsbwice and

dried gveéﬁﬁyﬁé 3£ftgr remor\gl oflhe sol\sent 'the 21ude proggp[ was purlﬁed on silica gel

t - )
ROASALHE 14y ey TR DGO ARSI

7.88 (RHOA,/J S8 @ HAN7.3WQ F230,87. 0BE2B &, PER.3B2)G2408HI934.03t(21, br),

3.27 é&%&%‘i BH: 2) 243t B e 8P £ hyr): prHéABRyRet hy ) - t hi azo
| -2-yl]-piperidine hydrochloride OS. ZI-NF O HN
HCl [0396] To a sol uti ofixample 87
4-fl uoro-4-[4-(4-nmet hanesul f onyl - phenoxynet hyl ) -t hi azo

4-Fludro2l - méth@fha@@llfér@ll-?ﬁeﬂox?ﬂfeﬂ@d()ythiaﬁolalllyq -difeMdirut )éhrb?x%hc acid

ester (Exanple 87 mmol ) i n net hano
ter-byfydesigis added 4 N HCl in di oxane (15 nL). The
resulting solution was stirred overnight. The mxture

was then evaporated to drypegs in vacuo to afford the
desired product _as eg@égd Step 2: 5-Ethyl-

{4-fluoro-4-[4- (Qﬁnﬂtha sulfo --nenoxynethyl) thlaz
ol -2-yl']- 10 pipepidin @ine "N\ N F
OO 0O][0397] /S qutlon of
4-fl uoro-4-[ 4-(4- nmet hanesul f onyl - pheno&ynethyl)-thiazo
| -2-yl]- piperidine hydrochloride (4.0 g, 9.01 innol),
[0395R- qBlaQbRrtion &F AHyd R LT {408 ethdndBIf8nyl bhén &G methyl)-thiazol-2-yl]-

piperidine-1-carboxylic acid tert-butyl ester (Example 86, 5.29 g, 11.3 mmol) in CH,Cl,
(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 NaHCOj 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 (CDCls): § 7.86 (2H, d, J= 9.2 Hz), 7.35 (1H, s), 7.10 (2H, d, J = 9.2
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-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-

pyrimidine

\Y Q{Qsﬁ
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and DIPEA (4.7 g, 4 eq.) in 2-propanol (30 nL) in a
seal ed pressure vessel was stirred at 160 15 C (oil
wh2a08/08e8per at ure) overni ght. After cooling, tPEr/US2007/088978
sol vent was renoved in vacuo. The residue was
Step Pa4-Fidor@Agd-(behstearsMAIngT-plaond x fah ReL)- tHilago |aX- gigupi erighas e
was washed with brine and dried over Na2SO4. After
hydroghlpwideal of the sol vent, the crude product was purified
on silica gel (EtOAc:hexanes = 1:1) to afford the
desired product as a V\$n'/\e solid. "KHyNWR (CDC13): 6
8.19 (2H, s), 7.87 (2 ,\d Y, 7.36 (1 H s),
7.10 (2H, d, J=9 5. 2% s}, 20 4.69 (2H,
m, 3.44 (2H, mMyuyn3. 03 (3|—|_| | 2.487(2H, q, J=7.6
Hz)215,239(4H 72 (3Ht,J—76Hz)
8 WD 2008/ (083238 PCT/ USZOO?/ 088978 Exanp
l039614 EP@dPBLU@n[Oﬁ4(ﬂ41-0ﬁ%f‘ﬂé'rﬁééfﬂﬂﬂfaélﬁ§}}lfoﬁbi]eﬁléﬁ@??‘rﬁflﬁwl)) ﬂfﬂﬁ??(éz?oyl]'

p1per1(ll|\1]£1g 7% lbog&@@’é)élg 'ler}?bl.(l)typ%w?%ﬁgulgple%' q 24tge 1)) %BW) i fHefanol

(50 mUY) Wychddey 4N Hiall azdxbxﬂ}e)(IIS pilpeflihd |rafselt1dg sohttiooxyak istrrati d
but ester j OOH S [03981 T
ovemlght7gl'h€)m1§%e wes }l}ﬁg&vmeﬁ?c} BgrpréS]FeSﬁ Irgyfcuo (t%af?éor e esgg(‘ia product

as a whitk s01i§0. 0 Min hexanes) in dry Et20 (20 inL) nas
added dropwi se a sol ution of 2-bronothiazole (4.0 g,

t ' .
step 25 By TR0 il s et B R P PR GRS
plpendlﬁ)n WO pRimidies, a solution of 1-Boc-4-piperidone (4.9

g, eq.) in THE (20 nL) was added slowy. The

m xt ure was then continued g stir for another 30

m nutes before the re s quenched by addition
of water (5 nl). }Qhe@
tenperature and /ext vvlth

ed to room
h% or gani ¢
phase was se washed vvlth b ¢ and dried over

Na2SO4. After renoval of the sol vent t Pe crude
product was purified on silica 15 gel (45% Et OACc in

[0397]h emﬁm_sibn o4 afdoas-d-[t-he neitisneadfopy oplebx R etdyl hieko | QL 13-
piperidgéq%q?wgé@%ﬂer{ﬁ&z&a P.03 nginohy; Lreklpen-prethyl-exrmediys (15 %a®ild ed.)
and DIPEAL (4?’%,3&1' eqe)sﬁl%r-propanol (30 mL) in a sealed pressure vessel was stirred at 160
°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,SO4. After removal of the solvent, the crude product was purified on silica
gel (EtOAc:hexanes = 1:1) to afford the desired product as a white solid. '"H NMR (CDCl;):
0 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),
4.69 (2H, m), 3.44 (2H, m), 3.03 (3H, s), 2.48 (2H, q, J= 7.6 Hz), 2.15 ~ 2.39 (4H, m), 1.21
(3H,t,J=7.6 Hz).
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N N-~ S OFJ[03991 To a solution of
4- hydr oxy- 4-t hi azol - 2-yl - pi peri di ne-1-carboxylic acid

wao o008/0k288/1  ester (4.36 g, 15.3 mmol) in CH2QQT/SD07/088978
m) at 0 C was added DAST (2.4 n_, 1.2 eq.). The 20
reaction mxture was stigxagfphlé® 30 minutes before it
was quenched by addition of saturated NaHCG3 solution

PR Ul S PEM S BR3P RRBLE DXy B e aci

rert-byybebtgt was purified on silica gel (EtQAc: hexanes =
1:4) to afford the desired product as a pale yellow
oil. 109 WD 2008/ 083238 PCI/ 2007/ 088978 Step 3:

4- Fl uor o- 4- ( 5- hydrox / t i azol - 2-yl ) - pi peri di ne-
| -carboxylic aci ﬂnt- ster N ONS OH \\
ed

_~p CK, [0400] To a c ( 780 d gtirred
sol ution of 4-£?U‘ro 4-t hi azol - eridine-15
carboxylic acid'tert-butyl ester ( 76579, 12.7 mol)

in THE (20 nL) was added n-BuLi (1.33 °nL, 1.05 eq.,
10.0 Min hexanes). The m xture was stirred at this
Step k ¢hbadepiiriethiagel-201-hipsutias: I -carbaylia agid spéehyivbaster
par af or mal dehyde (383 ng, leqg.) in THE (10 nL) was
added in. The resulti nvxrgre continued to stir
nd gradual |y war med

at -78 C for another\30
to roon1tenperature—§we$n|g  OWh® reaction was
guenched by addition”of water (10 10 nL). The m xture
was extracted with Et OAc. The organi c phase was washed
[0398yi i asopled (HRdC) and girashsetutia2E@BUIA(R 6mlr.drtved., k0 M in

hexanészf 3&6%35@%0&&0 ?;vgig %cﬂi%d% 3:5% '[l(p urfl %ErogleSIn z‘cébge 4C & g, 24.4

exane
mmolphdd{E(l OasLpowahea Oyeinhewesod.i Afteﬁlhe Qel‘ﬂow mixture had been stirred at
(5- Chlororethyl-thlazol 2-yl)-4-fluoro-piperidine-|-
-78 Ccfa‘? BHowyytes: agolytionek L-Baevrpip@idoss (B9 & | ey m BiIF (Upni) was

added }l%wly. 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;SO,. After removal of the solvent, the crude product was purified on silica

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 tert-butyl ester

%O%NQ/} }

[0399] To a solution of 4-hydroxy-4-thiazol-2-yl-piperidine-1-carboxylic acid tert-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
reaction mixture was stirred for 30 minutes before it was quenched by addition of saturated
NaHCOj; solution (20 mL). The organic phase was separated and dried over Na,SOy4. After
removal of the solvent, the crude product was purified on silica gel (EtOAc:hexanes = 1:4) to

afford the desired product as a pale yellow oil.
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[0401] To a m xture of

4-f 1l uor o-4- (5- hydroxynet hyl -t hi azol - 2-yl) - pi peri di ne- |
woecaBlbgaeys i c acid tert-butyl ester (1.34 g, 4PQHEHUMIDDT/Y88978

and pyridine (426 ng, 1.3 eq.) in CH2A 2 (30 nL) at O

Step 3€ 40B1% 0 RAAEh MGk v 6B H-ththz0[12-31)851pdridirddr &-chibX k Yiceacwbir¢-butyl
warnmed to roomtenperature and stirred overnight. The

ester reaction m xture was washed wi th saturated NaHCGS
solution and 20 dried over Na2S™. Renoval of the
sol vent afforded the desired praduct, which was used

directly in the foIImMAnz;:EgﬁLéon &ﬁthout further
purification. Step
4- Fl uor o- 4- [ 5- ( 4- anhB ohyl - phenoxynet hyl )
-t hi azol - 2-yl ] - pi péri di ne- - carboxylic acid

t gert -butyl ester 110 WO 2008/ 083238 PCT/ US2007/ 088978
[0400]0 Fok cbblell §7©°CPuifd stirfad [s0UB2] oAd-fiurtaif-ehiafol- 2 yl-piperidine-1-

(5-.Chl hyl - t hi -
TR R S
mL, 1 65 gq KW in ﬁlex'm%_rg a@ﬁ@ﬁhitﬁ%as%ﬁ%@ bt t@l?ﬁémgg'atu;e for 80 mlinutes.

. I n acetone
Then ahaaa;teashoh«»f pafafamabi\ebydu (@&1 mgAﬂ ¢qe)rmél“dﬁ (WgnLi Wes @cbiled ¢h.5The

resolE G LB R AU B VSR aL PR “6r 0fie ) BPBiARe by °

eﬁ% bddn® EnfRraideiobamaalk. T A6 dexanfenehell:bl)adtidioalf aatkr (10
A he deS|Pg§rp?gductq§£ a mhlge solldrl 'Hﬁ%ﬁ? (E)ID(O:lBa .

mL). "6he7ma<6ur(e 48 eytragted with EgPAc. Thgersenic phase was waghgdpith é}rme and

dried %/FIS I%aé%;%{f?'r_lrem(iva %F%ggglvﬁrﬁggg (:ﬁ.é'é"p n(%Hu)ct w% G&W%&S}hca gel

(60% HEvoaymh&eRdhedf o afford the desired product as a pale yellow solid.
5- Et hyl - 2-{4-f | uor o- 4-[ 5- (4- et hanesul f onyl - phenoxynet

Step 4&%—@1@5%%%4%%4%5%)1@&2 g' f}}gﬂr@ pigeriflnk1-Bb oyl Abia8eNButyl

ester 4- Fl uor o- 4-[ 5- (4- net hanesul f onyl - phenoxynet hyl ) -t hi azo
| -2-yl]-piperidine hydrochloride N~ p

NN

i%”§>&ijxi£;>ﬂjbl

[0401] To a mixture of 4-fluoro-4-(5-hydroxymethyl-thiazol-2-yl)-piperidine-1-carboxylic
acid rert-butyl ester (1.34 g, 4.24 mmol) and pyridine (426 mg, 1.3 eq.) in CH,Cl, (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 NaHCOj3 solution and
dried over Na,SO4. 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 tert-butyl ester
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Sp FO 15 HN HCl [0403] To a solution of

4-f 1l uoro-4-[ 5-(4-nmet hanesul f onyl - phenoxynet hyl ) -t hi azo
WO 208983238 pi peri di ne-1-carboxylic acid tert-burgl/UsRDB088978

(Exanple 89, 1.30 g, 2.76 mml) in nethanol (5 1nL)

was added 4 N HCl in dioxame-(10 nL). The resulting

sol ution was stlrdred ov r m The m xture was then

evaporated to dry ya€uo to afford the desired

product as a whit 2 SO|Id Kep 5o Et hyl - 2-

{4-11 uoro-4-[é%— met hanesul f onyl {phenagkynmet hyl ) -t hi az
-2-yl]- piperidin-1-yl}-pyrimdine 1%1 WO

2008/ 083238 PCT/ US2007/088978 N Na F S OO--(:~ NIt

040
(0402} ¢} 64>/f\r‘5<3 et %égw%ﬁyﬂl BrBIEXPInTEliRg: Tycarboxylic acid
tert- butylmsa;@ 422%{ ba npxhcnmrqétﬁgnéam&rg%ha{dlgﬁl(rﬁg%.@e FadPK,CO;
, oro-5-ethyl-pyrimdine (425 ng, 1.1%q.)
(878 r@gad 5Di>CPEA acgtore (0 mL)awaS) hdapedo pﬁhpcarwmiglﬁo Aﬁ_e)r cbcmlir@, the solid
rre

was RN SaRSBRRY BraEE0G oGt Grofieal Rty rare® The crude

produ&Gh ki i@ sn EEIIRYEAEIMAY-BEURes TNE) t6 8FbrdUEe d@&Fed product as a
partitioned between water and Et OAc. The organi c phase

white sedil. Wl B (WDCHs)bD 7186 (2Hndl v PEHDY S5 KR SDA. 1 N2Fed, J = 9.2

o, SRR s LR SR a5 5 1 PO VPR U6t

desi red product as a white solid. "H NWR (CDC13): 6
8.19 (2H, s), 7.90 (2H Egample908 8 Hz), 7.73 (1 H, d),
7.10 (2H, d, J =8.8 Hz), 5.31 (2H, s), 10 4.67 (2H,

5- Eth}ﬂF}Q {43ﬂ14(4¥0(42[H (4nf)1eth3ne@41f(ﬁr@ﬂ'lphsﬂquﬁleél&l)(tﬂfdzolqz yll-plﬁerﬁhn-l -yl}-

2.13 - 2.38 (4H m, 1.20 (3H, t, J=7.6

Pyr”mé%’&npl e 91
4-[ 4- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol -2-yl]-p
i perazine- | -carboxylic a tert- butyl ester S O
NN 1 N~OS 15 O Ste

4- (4- Et hoxycar boa{l - thi a F-%@- ragi ne-| - car boxy
lic acid terk\-p@IN ester S
= T
O

Step 1: 4-Fluoro-4-[5-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine

hydrochloride
4\% @H
11
O

[0403] To a solution of 4-fluoro-4-[5-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-

HN

piperidine-1-carboxylic acid tert-butyl ester (Example 89, 1.30 g, 2.76 mmol) in methanol (5
mL) was added 4 N HCI 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

solid.

Step 2: 5-Ethyl-2-{4-fluoro-4-[5-(4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-
piperidin-1-yl}-pyrimidine
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GN O ONJ[O0405] A m xture of
2-brono-thi azol e-4-carboxylic acid ethyl ester (1.4 g,
wG2®8/08a288 ), pi perazine- | -carboxylic acid tRCT/URDYS8978
ester (1.16 g, 1.05 eq.) and DIPEA (1.15 g, 1.5 eq.)
in 20 1,4-dioxane (20 rL) heated to refl ux
overnight. After COO|I | vent was renoved in
vacuo. The crude @b\@sspur' fi on SI lica gel
( Et OAc: hexanes 3 afff or d Sél‘ed pr oduct
as a pal e yel id. Step 2:
4- (4- Hydr oxynet hyl - t hi azol - 2-yl ) - pi per aﬂ ne- | - car boxyl
ic acid tort-butyl ester 112 WO 2008/ 083238
(0404 PCH 4082001 @8BTE-4-[S-(@-rhethdheblilfD yl-plBbhok @iyl )Ahiazol-2-yl]-

. sol uti f o
plperlfigf DT Byt 6 R Do =B ifEe (4254Pick o)
and D (PE(A ecd g 4 &{)} in RPoPhnA$2EMLS In 4 Sealbd p?teﬁﬁre' \RBH%'I )zvab Btirfddbat 160

Cwas treated with LiATH4 (12
°C (oildmpt}) temﬂ@mturﬁ)(@mghtasﬁfmrucp@lercg ﬂ@rSOILVGhbWﬂS retménd trh@cuo The

reacti ench Wit
resiang G b gle PR G MG THe S iy bt P RDgr 8 with brne
and dri@SVEANWSO). FEif eerhdR0of ﬂlﬁb)solv&_ﬁlethfelcmde@ir&idbﬂﬁ/ay\@&m on silica
with water and dried over Na2SH. Renopval of

gel (E€¥haioexanesat { dp deaffarp dhegdesiredprognes @p @ twhats sghd. o.thl Ie\ﬂ\éﬁl &pDCL):

0 8.19 2009 PR ek & AT G F - Tl H@F e s S8 b Sy RH o
4.67 (B4, aﬁ) d 44enH; Aytyd4 SH, @; 2.483 (2H B N=VY7.d Hy)y-2 N3Gl 2. 3&@4H m), 1.20
04 O] To a solution of
(3H, t.4.% 45H¥@r oxynet hyl - t hi azol - 2-yl ) - pi per azi ne- | - car boxy!l
ic acid tert- butyl ester (848 ngy, 2.83 nmmol) and
DI PEA (550 ng, 1.5 eq.)Ekampld3d12 (10 nlL) was added
MsCl (285 ~L, 1.3 eq.) dropwi se. The resulting m xture
4-[4-(IRE(ELAREy 1%%85()%&}1_\,@9@1{0@@?11 gff)erﬁmemtwaom% ab1AeBy -
concentrated 1 n vacuo he crude product was purified
butyl estersi | i ca gel (EtQAc: hexanes = 1:4) to afford the
desired product as an oil. 15 Step 4:

4-[ 4- (4- Met hanesul f onyl - ph&ﬁﬁé\/i net hyl ) -thi azol - 2-yl ] -
+.d

pi per azi ne- I-carBoxy}/éNaé tert-butyl ester S

%YNQ " o@lg\

)

Step 1: 4-(4-Ethoxycarbonyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-butyl ester

S
@) /N \
>’N\_,/N /<\Nj\(o
7LO O~

[0405] A mixture of 2-bromo-thiazole-4-carboxylic acid ethyl ester (1.4 g, 5.93 mmol),
piperazine-1-carboxylic acid tert-butyl ester (1.16 g, 1.05 eq.) and DIPEA (1.15g,1.5eq.) in
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 = 1:4) to afford the

desired product as a pale yellow solid.

Step 2: 4-(4-Hydroxymethyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-butyl ester
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ONNO OS O[0408] A mxture of

4- (4- Chl oronet hyl -t hi azol - 2-yl ) - pi perazi ne-| -carboxyl i
w@2@sisB2sert - butyl ester (700 in g, 2.20 nmol PCT/US2007/088978

4- et hanesul f onyl - phenol (417 ng, 1.1 eq.) and K2CO3

20 (609 nmg, 2 eq.) inoacet/elc\e ( m.) was heated to

reflux overnight. Afte ol gl tlhe solid was

filtered off throuhebpadfe'f célite. The filtrate was

concentrated in vacyo. The crude poeduct was purified

on silica gel (EtQAc:hexanes = 1: 1) to afford the

[0406f AL S BLOOHEL e B8R R L init F DPiStgindy Rignylicacid rert-
butyl 8sté& (i), g, @.-35911m6% idtTHE)(1 5 IOt 0 28w a8 hreatdd R8h(ARIHMI28 mg, 1
3.48 (4H, ,. 3.04 (3H, s), 1.49 (9H, s). 113 WO
eq.). 2borgsses stapd (s0wnr 0Bgothe reqetianiae q@enched with 2 N NaOH
I - phenaxynet.hyl Y-t hi azol,-2-vl ] -
soondy LA ASDER LIS TBL DA LR Bod
mL). Qht filrdde wWak wasled v[ﬁ;}&v&tlﬁr dnr? dried over Ir\]Iazls)O4. I'I]{_emovlal 02f thelt ?olvent
1-[.4-(4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol -2-yl]-p
affOde%L‘Pafgeﬁlﬁ%i HoaYdanrpPilde NN O/ S- N O HCO [0409] To
a sol ution of
Step 34- 4-¢4-Chldvembthpkthidzb b2yl - phendry-retathoky ¢ hiidzoel-bylydsterp
i perazi ne- 1-carboxylic acid tent-butyl ester (Exanple
91, 430 ng, 0.95 mMml ) in t ha (5 nm.) was added 4
N HCl in di oxane (5 . The'n-egullti ng sol ution was
stirred for 30 m nutpes/at \room N enperature. The
m xture was then ev po(?ated to dryness in vacuo to
afford the desired product as a pale yellow solid.

[0407] To a solution of 4-(4-hydroxymethyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-
butyl ester (848 mg, 2.83 mmol) and DIPEA (550 mg, 1.5 eq.) in CH,Cl, (10 mL) was added
MsCI (285 OL, 1.3 eq.) dropwise. The resulting mixture was stirred overnight. The reaction
solution was then concentrated in vacuo. The crude product was purified on silica gel

(EtOAc:hexanes = 1:4) to afford the desired product as an oil.

Step 4: 4-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperazine-1-carboxylic acid

S
TSN
%OOYNJ N oL

0

tert-butyl ester

[0408] A mixture of 4-(4-Chloromethyl-thiazol-2-yl)-piperazine-1-carboxylic acid tert-
butyl ester (700 m g, 2.20 mmol), 4-methanesulfonyl-phenol (417 mg, 1.1 eq.) and K,CO;
(609 mg, 2 eq.) 1n 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, J = 8.8 Hz), 7.12 (2H, d, J= 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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Step 2:

1-[4- (4- Met hanesul f onyl - phenoxynet hyl ) -t hi azol -2-yl]-4
WO ¢@sne2By/| - propane- | - sul fonyl)-pi perazi ne BCT/NSNN/088978

S\ OO Ol S 015 [0410] A solution of

1-[ 4- (4- Met hanesul f onyl Fxaaipdx92ret hyl ) -t hi azol - 2-yl ] -

i perazine hydrochloride (100 ng, 0.26 nmol) and DI PEA
R e S P ST

piperazinet ure was stirred for 1 hour, then the reaction

solution was directly purified on silica ge

(Et OAc: hexanes = 1:1) to aj rd the desired product

as a pal e yeIIo é§0|fd\ (CDC13): 6 7.87 (2H, d,

J = 8.8 Hz), W2 6.62 (1H, s),

5.05 (2H, s), 3. \\( |n) 'J‘t , 3.04 (3H,

s), 2.78 (2H, $=68 Hz), 2 t SH. m, 1.12

(6H, d, J = 6.8 Fz). 114 WD 2008/ 083238

PCT/ US2007/ 088978 Exanpl e 93

Step ¥-{-f4- b@MbYﬁah@Slﬂﬁm;ﬂe}%Heﬁé%ethyl) -thiazol-2-yl]-piperazine hydrochloride
-yl - phenoxynet hyl hi azol - 2-yl ] - pi perldlne- I

-carboxylic acid tertzbutyl ester "N NSO O
\_ NN | +0 5 [0411 b%p—g sQ dh of

4- ( 5- Hydr oxynet hyl rhyl h’*?/yl ) - pi peridine-|
-carboxylic acidlt t but yl es (m 00 g, 3.2 mmol)
in THE (6.4 nL) ﬁH added Ha-tetrazol - | -yl-pheno

(0.52 g, 3.2 mmol), polyner bound trlphenylphosphine

[0409) 3TORRb Won bf 8-[9X4-M&hideks f91- Hﬁér@ﬂym%?lﬁﬂﬁiﬁﬁq -2-yl]-piperazine-
ditertierybutylazodi carboxylate (1

1-carbgxylicrast fetyrbuaylipsigr SExamaple 9Lt €10sme, - Hi mumh) i lmthlan@t (5me) was
t if1ed
added g?]ll Ht(ﬁ m Ef Id?eir%: r@t el{h%%su?tﬁr{k %)ﬂ}tfo?lov\%a% Rty ?d]? or 3o rhﬁut ¥t room

ogr a esir e
tempelfaturelu?fhe miHuNMR (G 3poradlo Gﬂ.yn(aéan v83uo t6.a60rd Bkldesired

product as a pale yellow solid.

Step 2: 1-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-4-(2-methyl-propane-1-

sulfonyl)-piperazine

[0410] A solution of 1-[4-(4-Methanesulfonyl-phenoxymethyl)-thiazol-2-yl}-piperazine
hydrochloride (100 mg, 0.26 mmol) and DIPEA (134 mL, 3 eq.) in CH,Cl, (5 mL) was added
1sobutanesulfonyl! chloride (41 mL, 1.2 eq.). The mixture was stirred for 1 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 (CDCl3): 6 7.87 (2H, d, /= 8.8 Hz), 7.12
(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, J= 6.8 Hz).
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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,
waz2008/08288 in), 1.47 (9H, s). Exanple 94 PCT/US2007/088978

4-{4-[(6-Fl uoro-pyridin-3-ylam no)-nethyl]-thiazol-2-y

| }-pip eridine-I-carboxykig acdd tert- 15 butyl ester

S ONNNF[0412] 5-am no- B fluoropyridine (0.476g,

o GRS, P St LY Pl i

tert-bdtP- 349, 2.8 rrol) in dry DCM (10 ni). Sodi um
triacet oxyborohydride (0.9g, 4.2 mol) was then added.
The reaction was stirred for 3 hours %O at room
tenperature under N2. The organic | ayer ‘was washed
with 2M NaCH sol ution, water, brine, NLVed (MgSO4) ,
and the sol vent was rennved in vagucp. The materia
was purified by silica gel chro raphy
(DCM net hanol : 10:1 v/v) to gi 2% ¢ desired product.
115 WD 2008/ 083238 PCT/ US2 978 H NVMR_(CDC13): 6
7.59-7.60 (1 H, . 706- \10 m, 7.02 (1 H s),
6.76 (1 H, dd, ﬁ}z@ 8,/ 3,6 FE : 4 4 (2H, d),
4.20-4.31 (3H,_ijnyy 3.09-3.17 (1H, in), 2.8-2.95 (2H
in), 2.07-2.10 /(2H, m, 1.77-1.47, (2H, m, 1.47 (9H,
s). Exanple 95 5 1-(3-1sopropyl -]

a1t s S BHR RE R rs g B o limerigingst-gorborsic
acid tef=hdyl(tef €1.0@201 2 Im'm(él? ﬁhempw mmwas-ddhe@mletrazoyi1}y1;phenol

eridine- 1-carbonitri s ON_ N ~_NN
(0.52 ¢, 341®moth palyrick betnst t@phenylphosphme (3 mmol/ g, 1.6 g). To this solution

t hyl)
was ad_%{ %ﬁltélﬁﬁle@bﬁggﬁ%@% Zp?@/ﬁ? ﬁ%; stgreg 2f0rrr411 R% T, and f Itered
throughatpad 9if vehteaThofihiage ‘(vﬁs &ngentﬂdﬂeannmpmlnﬁed by cilica pef or m
was . added cyanogen br

chromAPRSP OTHEVidP 6 4 TP PERTh T B R ot P D1 ). 7.66 (2.
d), 7.1%%151,;@9' 25 (50 Jms “B%f(?ltl a0, 28 g&! anab 44%H, 5), 2.08

e rea I'tered
(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-carboxylic acid tert-

o 7O
;>T/o

[0412] 5-amino-2-fluoropyridine (0.476g, 4.2 mmol) was added to 4-(4-Formyl-thiazol-2-yl)-

butyl ester

T

N

piperidine-1-carboxylic acid tert-butyl ester (0.84g, 2.8 mmol) in dry DCM (10 mL). Sodium
triacetoxyborohydride (0.9g, 4.2 mmol) was then added. The reaction was stirred for 3 hours
at room temperature under Ny. The organic layer was washed with 2M NaOH solution,
water, brine, dried (MgSQy), 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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pad of celite, concentrated and chroi nat ographed on
silica gel (1:1 Hexanes/EtOAc) to afford the desired
W@ eovposaes 15 Step 2: PCT/US2007/088978
1-(3-Isopropyl -[1, 2, 4] oxadi azol -5-yl )-4-[4-(4-tetrazol
'*H NMR{yDcm)e&MymeammlH) nt)h'v aadl 0 @Hy hi); popem d;) re76( 1N, Nd, J =

N N N-O{3 To a sol ut
8.8, 3@ P[?A#t ﬂ(%tc})a‘i: 8-443 1y( Hpﬁ»énia&%éﬁﬁ%) mt> h’ﬁ %2&5 (3Hy .50 52-10
0.450, 1.22 I d
(2H, y ﬁ:%digququqégq ram dl n((a (0.150 gq, 1.de$ )rmglln) in dry

20 THE (10 nL) was added a | M solution of zinc

chlioride in THE (1.47 nExampePImol) over 15 min. The

suspension was left to settle for 15 mnutes and the
1-(3-Isuiprdpy-pr.2 gl riatiat - Saplg-defat (Heetr &b l-byy 1 fphetaxatiedrylathehzol-2-y1)-

issolved in 4N HO in ethanol and water (1:1). The
piperidigf yti on was refluxed for 1 hour, cooled and the

solid precipitate was filtered off. The filtrate was
Step Inetif4-6d-Teteatoby-yl-phermdptinethyh-thfazelx g piprwidingnd -carbonitrile

carbonate. The excess was filtered off and the 116 WO

2008/ 083238 PCT/ US /0 filtrate was dil uted

Wi th Et OAc. TrNe—Stﬂlutl \vvés vvashed Wi th water,
separated, dried ed and concentrat ed.
The residual oil vvas chr0| nat og d on silica gel

(1: 1 Hex/EtQAc) to afford the desinmedd conpound. ' H
NVR (CDC13): 6 8.92 (1 H, s), 7.62 (24, M), 7.28 (1H,
s), 7.19 (2H, d), 5.24 (2H, s), 4.26 (2H, m, 3.20
(3H, mM, 2.89 (1H, m, 2.26 (2H, 5 m, 1.92 (2H, m,
[0413]1. 30 a(tﬁibdturd))f%@(léﬂﬁ]atrﬂ'mlf}deﬂl@vdmygletﬂwﬂ)etdaiaeﬂbhwl]eﬁp@mii@e
m | ar .mann

(1.00 g ég%hr%‘éé %g)la EB mg&c&ﬁq&at&ﬁLSas r{:ﬁol‘):3 m alloro%omlg(ZtS eL) was

added ﬂyz{rﬂj'gér‘ﬂbxtoﬁ{lﬂéi@pj al g’bw 5 RhRNO eré%td'ﬂw wad Bflazl fo248 hurs then
pi peri di ne- -carbonitrile. nFle 96 10 1-(3

stirred-acrdoym teﬁnppragurq]f@r)@)cﬁdgztmnakgl%,lpgurm r@alctto@twaézf tered through a

pad of’lﬁ%% I\P(ﬁgglﬁ/ ?dt Mlc)nrmﬁétgérgf)he% (%l sllllca%epﬁr:i inCQ%G§E%NC) tofford

the desired compound.

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
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 HCl 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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[0416] 'H NMR (CDC13): 6 8.85 (1H, s), 7.57 (2H, d),
7.28 (1H, s), 7.19 (2H, d), 5.17 (2H, s), 4.22 (2H,
worpgos@sRas (3H, m, 2.55 (2H, q), 2.17 (2H, m,PAT/BS2007/088978
(2H, m, 1.35 (3H, t). 15 Exanple 97
filtratd wa8dilyted wprthdip§hc[ The solution was washed with water, separated, dried

O s e ST E AL R T

X (¢} 2
H /E}bQ I79> 7170]rc:1l E}é‘ dgy%d%ﬁ)zuh *?Hd ?tu\%g (gﬂath}%Sz? 8.9% 61?%)5() Zlﬁzz (H, d),

728 ((HH) 7“3‘9(2}139 134H(2HI)S) 42262(3H(,?rH 3.89 (3K, 185 2(S3H) Hmny, 2.26 (2H,
) 1%&&3{,(1 ééla)le&)? WO 2008/ 083238 PCT/ US2007/ 088978

(4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol -2-yl]-1-(
[0415B tTrhrs 1f¢1Lco‘rlogrétrbﬁy¢xa[npleszwetﬂz oxdlaizedah sBnilay Inyanperpasr B dinage 95

wsing Pepeced ygdig g g b T P erag g Y eng b Py thiozg-2-1)-
piperidind8-dadfdnitille. 5. 21 (2H, s), 4.25 (2H m, 4.15 (2H
m, 3.22 (1H n), 2.90 (2H n), 2.18 (2H, m). Exanple

99

4-14- (4-Tetrazol -1yl - phENBRY e ny1)- th| azol - 2-yl]-pip
lic acid am de

1-3- Eahxlil @zﬂlq@@%aagloi’r y?ﬁ “Al4- %‘@HWIWW&W%@ -theazg]-2-3bl p

pdine- | -carbonitrile S ~/ NONN NN 10

sx\\

SRR

NN \=N
\\<\ j/
N-O

[0416] 'H NMR (CDCly): 6 8.85 (1H, s), 7.57 (2H, d), 7.28 (1H, s), 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, 1).

piperith

Example 97

1-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-4-[4-(4-tetrazol-1-yl-phenox ymethyl)-thiazol-2-yl]-

piperidine

N__N
DL
\-

[0417] 'H NMR (CDCL): § 8.90 (1H, s), 7.61 (2H, d), 7.27 (1H, s), 7.17 (2H, d), 5.23 (2H,
s), 4.22 (2H, m), 3.22 (3H, m), 2.25 (2H, m), 1.88 (3H, m), 0.96 (4H, m).
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[0419] To a m xture of
4-[4-(4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol -2-yl]-pip
weedodios3g 1. 00 g, 2.92 nmmol) and pot assi um CBCHURHDB088978
(1.5 g, 10.9 mol) in chloroform (25 inL) was added
cyanogen brom de (0.371Egamplé¥8mol ). The slurry was
refluxed for 48 hours then stirred at roomtenperature
[
-[4- (4 ﬁ{eggfbl qd)qd}hgﬁ&gjmeﬁgylgg{ﬂz{z%l Z-EJQ]glnggﬁﬁdé)?ggwgzl i iRk&Hazol-5
ﬂ)pq&hﬁﬂwnatographed on silica gel (1:1 Hexanes/EtQAc) to
afford the desired conpound. Step 2:

4-[4- (4-Tetrazol -1 -yl - phe nmet hyl ) -t hi azol -2-yl]-pip
eridine- |-carboxylic mﬁx%ﬁhée ~-N"S |1 O HZN N
/ 08323

NN: N [zz~N 118 V\DZO '5%@@&/088978
[ 0420] R
4-1 4- (4- TetFa>ﬁ+gf7§ - phenoxynet hyl ) - thlazol 2-yl]-pip

eridine- |-carbonirPrile (1.07 g, 2.92 mol) was
dissolved in 4 N HC in ethanol/water (1: 1). The
5 [0418]SCIJI NMF@@CD@%) reg buxeg s f)fﬂéo étz}hfasl 7, 233511@1 efl 7ad2tihe), 5.21 (2H,

solid precipitate was I'tered of f he fiitrate was
s), 4.2A €2t rra), 4ZI6d 2By m)t h22 addim), 8R0¢2Heme s @bimim
carbonate. The excess sodi um carbonate was filtered
off and 5 the filtrate pwRgmeidost ed with Et OAc. The
solution was washed with water, separated, dried

s T R R P g&&%n”%ﬁ@8§ k)

to ford the desired conp b .8, 92

Step 1( 14- [4 (%Tetrazobb-yl Pbmoxw)neth-yl)gglagq_l# yg)plpeyldw-/l ngppma) e
5.21 (2H, s), 425(2H n, 415(2H m, 3.22 (1 H,
n), 2.90 (2H, MS 10 Exanpl e 100

4-[ 4- (8- TetraiﬁFﬁ“ oxgnethyl)
-t hi azol -2-yl] - plperldlne'\-l e amdine HN S\~
ND HZNNOi N- L_ L N [O421]ﬁ£§§{;ture of
4-[ 4- (4-tetrazol -1 -yl - phenoxyi net iyl ntThi azol - 2-yl ] - pi
peridine (300 ng, 0.876 mmol),

10 pyrazole | - car boxam di ne hydrochlorldehko 128 g, 0.876
15 tri et hyl am

(0419) F DR Te 8 -l e e e et sl 2 sPhgperidine (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 -carboxylic acid

amide

0 s
7\
}h§>_Nx_/F_<NjL\/O
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precipitate was collected by filtration and washed
wth ether to afford the expected product. IH NWR
w@DNB@8Y : 5 10.02 (1H, s), 7.93 (1H, s), 7.82CT/BE007/088978
in), 7.70 (1H, s), 7.60(2H, br), 7.28 (2H, in), 5.20
[0420]( 241'1 4$4 Te@a29ﬂ>l(ﬂhi,hehméymeﬁ’lyiBBth(atbl, 24y} J; p1Beriding-2darbapitrile (1.07

g 2. 92 1[1111_0 )quélqsaggﬂ 1n f N H%l_Ln ethanol/water F[Xﬁrmthe SOR,IUOH was refluxed
for 1 hod, ¢ @(h@(ﬁ" eshyd %re& ?ité’t% X as i1 tétel-REZ efﬂedﬁl%t'e Was neutralized by

-car oxy acid ester ep 1:
the achH()mef:df)dceS's@némhyd:arbdnaaz of hezexyets): sadzlelml wdrboeate-vosribigred df€and

TR AE AR r R T
(Na28§4') Tﬂ't&@@ﬁmént%&it Idjenesidluat 8N W%hﬂo@na@&grgﬂeﬂ lohsRish gkl (1:1
was

ier (0. g, 3.7 ininol) in acetone
HexaneadEE]Ac]) t3 aﬂ"m(dhha desared tampoyr@. 6HINNIR @mlz)e ﬁr8092) (1 Hvge @60

H, afihei B b3 LR mdb e 5B St R T ambipa GHam

2_90(2fﬁ ltehad Qﬂqrﬂ?{gh celite. The solvent was renoved in
vacuo an(g 5 the residue was redissolved with Et OAc

(20 inL). The resultin soI tg{g? was washed

successively with 5% urated NaHCO3, and

brine. After dryin gNaZSO4 the _solvent was renoved
4-[4-(4 Betserzpbwlmh@oamegw -thiagelcic !l E kel CHER¥RIHA o Ut

further purification. Step 2:

3-[4-(4-tetrazi-1 - phesiaxynet hyl ) -t hi azol - 2-yl ] - aze

tidine- I-carbo>b\y+mc ' t| rt- 10 butyl ester SO1/

NNN ONN MNNOI[0423] & mixPupenof

3- (4-chl oronet hyl -t hi azol - 2-yl) - | di ne-1-carboxylic

acid tert-butyl ester (From Step~T [\(’3\86 mg, 1.34

mol ), 4-tetrazol-1-yl-phenol (217 ng. N34 mol),

Cs2CO8 (655 ng, 2.01 mml) and KI (22 rﬂ:] 0. 13 nmol)

in acetonitrile (5 nL) was heated 15 under reflux for
[0421)4 Aouixsure of 4-64-(€tatlazelgl -y phenguimethwidrshinzal eyl Eaipendipa §HO

mg, 0. €7a Cxaglo%frﬂgr%l?cgg a-rrbho%aml met: {1%{1‘8 él\{\@r‘?dec(ﬁ qﬁggt 5%‘7@ gmin(ﬂ.) and

ue was

triethy (bl GA@- IPeXANEB876 thinb)) ih (DMF f(@m:L) tvxhae sdﬁSdl ﬁt&d fchddmci .The

1H NMR ( CDC13 6 8.92 (1 H s
precipitpte was CO(HCC'[ed b)y filtration and(washed wgth ether to af%ord the expecte(g proﬁuct

'"H NMR (DMSO-dy): & 10.02 (1H, s), 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), 2.09 (2H, m), 1.66 (2H,

m).
Example 101

3-[4~(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-azetidine-1-carboxylic acid tert-butyl

ester

Step 1: 3-(4-chloromethyl-thiazol-2-yl)-azetidine-1-carboxylic acid tert-butyl ester

%Z%N%ijym
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s), 7.19 (2H, d), 5.25 (2H, s), 4.39 (2H, m, 4.18
(2H, m, 4.14 (1H, nm, 1.46 (9H, s). Exanple 102 20
wWB2(084083238Tet r azol - 1- yl - phenoxymet hyl ) - t hi azol - PeyU$20pY088978
rolidine-Il-carboxylic acid tert-butyl ester OS QON
[0422P( To%h sobutn,oN3-MhioddrbdmoyNaZéiRPnel | -carboxylic acid tert-butyl ester (0.800
3- (4- Chl oronet hyl -t hi azol -2-yl)-pyrrolidine-

g, 3.7 mrgel) bba@ytqn@ (bring) wes eddsedtlyj-dsstospacetppe (A b dsd 0v3ml8
Mng;(@.{g:?J g7n/1r91$§%7$ h/l% Cg(;(@l 1 nt?yl_} P mll}lo ITIéLe r]}ljle %r% g/r%%ﬁelat dounder

reflux@d&bdhidhe, fdool’@:dtayiﬂ figsted thiloh gl Belitd, TH@ ﬁﬂ)vdﬂiﬂﬁllaé rdnli‘ovadeﬁ (Mteto and
was added 1, 3-di chl oroacetone (0.76 g, 5.98

the res,(mqﬂ \yas)leq:l;gg@qed(wt}ggt%c @Olm[:r}m]"l)e rgﬁdU%@BU((ngwg;?w@s hed
d I
sy B IUABLY RSO, WBRCDE3 930S A Bl 00, e

solverfs ®lay editiowdSo Eﬁmd\/tﬁﬂdd:sﬁre& aeadacawhlich thae usedsiithomt Wather
_.redissolved with EtOAc (20 nmL). The resulting solution
purifiGignwashed successively with 5% NaHSCB, sat ur at ed
NaHCO3, and brine. After drying (Na2SO4), the solvent
Step a3 [4-ehirerblt loylaftfeooxymdteylpies azoéd- I-adttidinevih¢arboxpdis acid tert-
b 1used wi thout further purification. 10 Step 2:
uty ‘?‘:?te[r4 (4-Tetrazol -1 -yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pyr
rolidine-I-carboxylic acsi d tert-butyl ester XO'R S

ON N \ 0=
N
/j/k\}\/ @N’ N
0 ,
N \=N

X
[0423] A mixture of 3-(4-chloromethyl-thiazol-2-yl)-azetidine-1-carboxylic acid tert-butyl
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 KI (22 mg, 0.13 mmol) in acetonitrile (5 mL) was heated
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 (CDCls): & 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 (9H, s).

Example 102

3-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-pyrrolidine-1-carboxylic acid tert-butyl

ester

Step 1: 3-(4-Chloromethyl-thiazol-2-yl)-pyrrolidine-1-carboxylic acid tert-butyl ester
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)aO, N [0425] A mi xture of
3-(4-Chl ororethyl -thiazol-2-yl)-pyrrolidine-I|-carboxyl

WO 2008081238 ert - butyl ester (From Step 1) (775 P@I/u2086088978
mol ), 4-tetrazol-1-yl-phenol (415 ng, 2.56 mmol), 15

CsC3 (1.25 ny, 4, mébl) and Ki (44 ng, 0.26 mmol)
in acetonitrile (ZW he under refl ux
overni ght. After cool ng@e@ idwas filtered
through a pad of celite ate was

concentrated in vacuo. The resi due was purified on
[0424Fi [Tlocaasogﬂion(oEB Ghocirbxangdsyyrroliding- t-carbdfybicdcidrert-deti eger (1.06

PRI T (RN N MY

Mngéﬂ(O a3 g2§ 1 ?19[11&1:} ahll M'QG0233(3 &9 g)(_ﬁ-ld mlm)l:E a‘hé%blfﬂlﬂrés'l;vamea&ed VI\JBder

reflux @@@@gb@ms@d mmﬁUszd@l?rb@gS@em E)@a&@b»leat wagreioedh yt vacuo and

the res1<E2) E\%fbsl[rle@ %)IY %} EL(%A? %O&Fﬂ)enﬂgy %Jltlﬁ/é Qohgtponawas washgci ]

successiveB Widh E%rmflmdg @atarayéd NiH o9 hncﬂbmhdrem&w}mg Imaa;)sld4) lthe
Htetrazole S N~=~(~ NCIl ~ N N'NJ5 [0426]
solveng glag renagycdfo afford the desired product which was used w1thout further

4-(4-Tetrazol -1-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pyr
punﬁc%n{) ‘di ne-1- carboxylic acid tert-butyl ester (from
102) (411 9 mmol) in dichloronethape |
Step 2 ﬁ)%‘*ﬂ gFrgo tyﬂfah%ﬂoxme?w-t{{g?@-?t-Vlé-@e/e*a fighiel -qarpaxy Bt acid
taibﬁ%ﬂéﬂ@? in dioxane. The resulting solution was stirred
roomtenperature for 30 mnutes. The solvents were
renmoved in vacuo Ep afford the desired product as an

HCl salt. {gféf\

5- Et hyl - 2- { 3-f4*d \it}g(ol | -yl - phenoxymet hyl ) - t hi azo
| -2-yl]-pyrrolidin-|I U@\N NNS~~N N
~NN

[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),
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): & 8.92 (1H, s), 7.63 (2H, 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
(1H, m), 2.23 (1H, m), 1.47 (9H, s).
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[0427] A m xture of
1-[4-(2-Pyrrolidin-3-yl-thiazol -4-yl net hoxy) - phenyl ] -1
wokdasnsriol e hydrochloride (From Step 1) (350PemypsS2007/088978
0.959 mmol ), 2-chloropyrimdine (0.23 nL, 2.0 eq.) 15
and K2CO3 (398 ng, 2.88Emample1G3n DMF (5 nlL) was
heated at 90 C for 4 hours. Water was added and the
5- Eth?pi UEJ (A4 N@2EX 1 Efﬂﬁﬁ&l@x?ﬁ‘r&lﬂyﬁttﬁlﬁ&ol@Qﬁiggﬁo iR tap?qa‘ridine

dri ed over sodium sul f iltered d concent f

step iy SUTREYRET Y B o b BT o PPsBoadPe Bl phddidels 1 e

(CDC13) : 8891(1H S 821(2H s), 7.62 (2H, d),

7.27(1H, s), 7. 2H, 524(2H s), 4.12 (1 H,
m, 3.98 (1 H, .:}ﬁ 69 (1 H, 20 m,
2.56 (1 H m, 2.&7 (2H O@(ﬁm m, 1.21 (3H,
t). 122 WD 2008/083238 PCT/ QJ88978 Exanpl e 104
3-[4-(4-Tetrazol - |

-yl - phenoxymet hyl ) -t hi azol - 2-yl ] - prpeﬁrdrne- I

-carboxylic acid tert-butyl ester S NNON-N|[:zz~
[0426N, M $lSt@poiB-[4-(4- Tetrazol-l-yl—phenoxymethyl) thiazol-2-yl]-pyrrolidine-1-

carboilg e AR et el dpamgte {n(P! RS Emmichizng) o

dichloforf&hatid (20 ndf) a%d Thiteser gzafﬂgylwry tRFAAIRET nll> SRINPOXY ki C
acid tert-but g, 9.02 rnol) in acetone

_ ester :
dioxaneq sTherpsuping %ﬁi‘d@a Vsrassmmeé Al vPBie@peiaBIg fior 49 mynutes.. The solvents

v S R o B SRS (08

er 10 reflux

v cooled and filtered through celite
Step X oi- @ﬂw? “Zuis 4 Enis el vlphers ey ! leezple%wyacremaém 1-yl}-
pyrim{d@fli ssol ved with EtOAc (20 ni). The resulting sol ution
was washed successively with 5% NaHSO3, saturated

NaHCG3, and‘gLL/e\\Aﬁter drying (Na2S®4), the solvent
was renoved 1 rfﬁid the desired product mhlch was

used wi t hout fu

uri Pirgation. 15 Step 2:
Lj;ﬁﬂ%§$ow;a -thlazol 2-yl]-pi
peri di ne- I-oarboxyllo aci tert ester S

3-[4-(4-Tetrazol

[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.)
and K,CO3 (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 EtOAc/hexanes) to
afford the desired product. 'H NMR (CDCl3): 6 8.91 (1H, s), 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,
m), 2.56 (1H, m), 2.47 (2H, m), 2.37 (1H, m), 1.21 (3H, t).
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NNOU O-0N-N fi "N"N[0429] A nixture of
3-(4-Chl oronet hyl -t hi azol - 2-yl) - pi peri di ne-
wo 2@ankn238/l ic acid tert- butyl ester (From St epCl/PSi080EB897S

ng, 0.946 mmol ), 4-tetrazol-I-yl-phenol (155 ng, O0.946

20 mmol ), CsCO3 (467 noExampid 10wol ) and KI (16 ny,

0.095 mmol ) in acetonitrile (10 mM-) 123 WO

P Y4 - i .

S R R MGy TP S R Loty
ester through a pad of «celite. The filtrate was

concentrated in vacuo. The residue was purified on

silica gel (EtQOAc- anes, 1:1) to afford the desired
product. 'H NWMR ((E?%B}<\a 8.91 (1 H, s), 7.63 (2H,
d, 7.26(1 H, s), N7 (BAMP, 24 (2H, s), 4.3 0 (1
H br), 4.02 (LO#K m, 3.20 (1;£filP), 53.10 (1 H
br), 2.88 (1 H t)o 2.21(1 H, GG (2H m, 1.61
(1 H m, 1.47 s). Exanple 104&5%]3 hyl - 2-

{3-[4-(4-tetrazol/-1 -yl -phenoxymnet hyl =\t hi azol -2-yl]-p
peridin-1 -yl }-pyrimdine Step 1: 3-[4-(4-Tetrazol -

Step 1||:\I33'- -?4_—?2!3?6}%&?{%%’#%“)21-8!31[ A ﬁ&hﬂg%ﬁﬁkﬁﬁrécg}f tréﬁ-b%tyl =

ut’l on
3-[4-(4-Tetrazo|-I-yI-phenox%inethyl)-thiazol-2-y|]-p
peridine- |- carboxylif acigtert-butyl ester (500 ny,

1.13 mol ) in dichl or ogethan O agrL) and nethanol (2
inL) were treated wytly 2 nL of 4N HO in dioxane. The
resulting solution wasy stirred at roomtenperature

for 30 m nutes. The vents were renpved in vacuo to
afford the desired product as an HO salt. 15 Step 2:
5- Et hyl

R e B e e e N R e
g, 9.02 mmol) in acetone (45 mL) was added 1,3-dichloroacetone (1.49 g, 11.7 mmol),
MgSO4 (1.63 g, 13.5 mmol) and MgCOs (0.76 g, 9.02 mmol). 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 (20 mL). The resulting solution was washed
successively with 5% NaHSOs;, saturated NaHCO; and brine. After drying (Na,SQOy), the

solvent was removed to afford the desired product which was used without further

purification.

Step 2: 3-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

(O
O:<O N-N
7~ LN

[0429] A mixture of 3-(4-Chloromethyl-thiazol-2-yl)-piperidine-1-carboxylic acid tert-

tert-butyl ester

butyl ester (From Step 1) (300 mg, 0.946 mmol), 4-tetrazol-1-yl-phenol (155 mg, 0.946
mimol), CsCO; (467 mg, 1.42 mmol) and KI (16 mg, 0.095 mmol) in acetonitrile (10 mL)
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"NN [0431] A mixture of
3-[4-(4-Tetrazol -1-yl - phenoxynet hyl ) -t hi azol -2-yl]-pip
weedodiose3tydr ochl ori de (150 ng, 0.407 nrol), PCT/US2007/088978

2-chloropyrimdine (0.074 m., 2.0 eq.) and NaHCO3 20

was héatadlunt@r reflu@ JodBdyrs.i AftBMooliag the svabwhehiteeld akoB apad of
for 4 hours. Water was added and  the solution was
celite.e Xk bV %C@twwd B oeeu: el hesfé%jﬁll*ea‘b’@?cpurkﬂeﬁ of sHirael

(EtOAcoh ness’ﬁJI g?otaeffor he ersﬁee(:jdp Huct W&d@gﬂﬁ g@%l (1H, s), 7.63

reS| ue’ wa purl on si |ca ge
2H, dit hhexanes ) 2m o aﬁﬁm H ther 3eesH ved 4pnqdych), 3 d{1NvViR
( Cf[%slx%)%)() ()éylngg%Q é%di ),
3.10 (2,294 (18 1), 3.2 (1\?&9112)0@@/7(0%%2138 1Pt 520017% 3
7.17 (2H, in), 5.25 (2H, s), 4.97 (1 H m, 4.62 (1 H,
in), 3.25 (2H, n), 3.07EXalmple 105, 2.46 (2H q),
2.28(1H, in), 1.88 (2H in), 1.68 (1H, m), 1.20 (3H

e Rl s g Rt e
di ne- boxyl i 5 | S
step 1y B BEKIEHS1 o taa R Grr IR hy1 Sul  one

(1.7eq.) was dissolved in anhydrous DVMF (I QO),

cooled to 0O C an ) was added in one portion.
The reaction masggfﬁﬁﬁégiﬁéf tir at 0 C for 30
mnutes and at rdbmte r an additional 30
m nutes. 4-(4 10 Wf;ﬁ;

Chl ororet hyl -t hi azol -2-yl) - pi NY&- 1- car boxylic

acid tert-butyl ester (Intermedlatd\él)l‘J (0.632mmol )

was added and the reaction was stirré&d overni ght. The

reacti on was quenched w th water and extracted with
[0430]Et Gsolutigniodd-[duérletrahltnylsplichat yanethyl)-theazott 2 ghHpiperidine-1-

carvor g RGP h L R0 B B O ST b roraleahfT LT 68

methadsl 1) miIg v@d‘ré aedded Bath QQﬁL o€ deH@ﬁMQﬁoxaﬂxe HTMS\(IM)]UOIBW%
7.92 (2H, d, J =8.8 15 Hz ), 7.57 (2H, d, J =
stlrred|q£9oom7tegp4>e(aj_u1pifor3%0 mypu{;ef ’(T Qﬂsolgynts Wewq el(ng}.pd zg)vacqo t_pgafford

B R TR Rt N I
Step 2F yr E%L%dﬁﬁ“r@ﬁﬁwﬂ it “BhoxpmgityDeghiger -y -pimeridin- 113 -

pynnudg¥r|nld|n 5-ylamine S N N O

S
(=T
N N 9
<7
NN

/ N-N

[0431] A mixture of 3-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine
hydrochloride (150 mg, 0.407 mmol), 2-chloropyrimidine (0.074 mL, 2.0 eq.) and NaHCO;
(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 concentrated. The residue was purified on silica gel (50:50 EtOAc/hexanes) to afford the
desired product. 'H NMR (CDCl3): 8 8.91 (1H, s), 8.19 (2H, s), 7.63 (2H, m), 7.26(1H, s),
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-<--/ NN NN LI N NHN 20 [0433]
5-Nitro-2-{4-[4-(4- tetrazol-l-yl phenoxynet hyl ) -t hi azo
wOo 2089832391 peri din-1-yl }- pyrimdi ne (Exanpl e RORYS2007/088978
(1. 07mol ), anmoni um chl oride(3eq.) and iron
7.17 (DHy\ﬂh@rS(BSe@H) s) me(lsluﬁpezndde in )E8 OBt ( AR HA0(AQ H2 @) 1D)6 (2H,
urs. The hot reaction
Q)23ﬁ¥Qﬂde1ﬁ§§2HbFﬂe?@ﬁ“ﬁﬁﬁ@uéﬁoé3%a@ of celite and the
filtrate was concentrated. The 125 WD 2008/ 083238
PCT/ US2007/ 088978 resuktdmpledé6 was di ssol ved in DW
and water and extracted with ethylacetate. The organic
r o
e DS Pt B O PR ARG ol R B¥Rlic acid e
butyl estarcent rat ed under reduced pressure. Purification
using silica gel chronmatography (DCM MeOH 98: 2)
provi ded the expected pr ct. "HNWR (DMSO-d,): 6
9.96 (1 H s), 5 7.97 ( 0-+~90 (2H m, 7.63 (1
H s), 5.19 (2H s), 444 N2H m>—. 73 (1L H m, 2.97

(2H, m, 2.20 (2H, rﬁ 1.95 (2H, Exmnﬂe 108
N-(2-

{4-[4-(4- Tetrazolif,yl phenoxynethyéﬁsthlazol 2-yl]-npi
peri din- | -yl ﬁ&r|n1d|n 5- yI) acetamide S NON
N NNNN OI | N,,i N 10 H [0434] 2-

{4-[4-(4-Tetrazol - |

[0432} y Hyﬂhﬁ@wwnmﬁltaﬁmfo@z ol 7&1 Wvis dikgo@reddh Bnhlydydus}DMF (10mL),
yriridin-5- ylamne e 107%@20 321mmol ) was

cooledotp§sQ addN #@3@&4%@@@4 I@tqay partione The aepciionyas aligyeredto stir at
0 °C £ rﬁfglggeg g&‘ a%ﬁlnct%hgqtu&é;fog afrad AR&IN 56 iR g8 gal €q.)

was a ropw se a reaction was stirre
Chloromﬂhyltthi’afpﬂﬁayl){p@emlvdaren]—géiﬂ:)c_)X}V!&taeId reausyd detelr Gndzrhhdlate 1)

0652 e o B e RS i S gence
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 (CDCl3): § 7.92 (2H, d, J = 8.8
Hz), 7.57 (2H, d, /= 8.8 Hz), 7.14 (1H, s), 4.71 (2H, s), 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
S%
Oy
N_ N ‘N:I\II
H,N

[0433] 5-Nitro-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-
pyrimidine (Example 192) (1.07mmol), ammonium chloride(3eq.) and iron powder(3eq.)
were suspended in EtOH: THF:H20(40:20:10) and heated at100 °C for Shours. The hot

reaction mixture was filtered through a pad of celite and the filtrate was concentrated. The
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reduced pressure. Silica gel chromatography of the
resulting oil (DCM MeOH) provided the expected
wEe@dng23s ' H NVR (CDC13): S 8.84 (1H, s), 8. 36r(RHS208)/088978
7.55 (2H, , 7.19 (1H, s), 7.11 (2H, m, 6.94 (1 H,
resultiglp 0115va_§6115(sg ed &) DM|F amzl W@H arni)extr:gctg@ wqtj} eHpyl aeptateg, e organic

layer \%1( %slr%d f’d%l watgr B'fme md’ drred OVCI( so'd’lum sulfajfe %he(lesultlrr@ filtr a?e was
conceﬂt‘ritéd (ifdeF edduaePprebsuyd. - IRFETYHi SRERANTY gdl Bhidatogda gh

I peridine- |-carboxyl ic acid tert-but ester
(DCMAMeNEND 8 : 2Npryvidedithe\ expectabpradr @0 08 NGB ABYIS O-ds): 6 9.96 (IH s),

07/ 0889
7.97 G B CaRBLl FonT 3610 3y1 12 BHbe it Heth miat Bt 297 CH.
m), 2@@%g{Q§yq@@qQMlnlster (1.28 mmol ) was dissolved in
drous DVF (20inL). To the sol ution was added
trlethyl ai nine (4eq.) pand O (Benzotriazol-1-yl)-N,
N, N, N -tetranethylur%%?lﬂﬁflégrafluoroborate (TBTU)
{1.5eq3%. The reaction was allowed to stir at room
N-(2- telfp@r Betiazal- 1ok pison et yhahigred- 24yl winegdir L-yB -pyrimidin-5-y1)-
aCdan].ldé(l phenyl ai ni ne (1.2eq.) was added. The reaction was
Irred overnight, quenched with water, extracted
mnth et hyl acetate, washed with brine, dried over

sodiumsul fate and filtered.\_The oroanlc filtrate was

concentrated in vacuo r @ Nas

purified by colunn crhr mat ogr aph CiHex)

furnishing t product. IH NWR 13): 6

9 37 (1 H, iSL |02 (1 H s), 814 (1 H s), 7.96 (2H,
7.72 (2 QY\\ﬂ 23 (2H m, 3.20 (1 H m, 10

2 91 (2H M, B.14 (2H ™, 1.79 (2H m, 1.45 (9H
s). Exanple 110
[0434]42{f4 (444 ﬁrenﬁidmtﬂmh@mﬂhﬂpmyizoplz@mpm&mlmL9 Ipbhalzd:in 5-

yl]- eri dine- -carbox%llc acid tert but

ylamlrees(fiéﬁnmle ). (Qﬁ%gnm@bmsascélsfslvF %@Fwendatr@&ymlaﬁ?/?&ﬂ ) was
added[ ‘]"p]é ?’ea&{ 6%&%’?{0%@%m)a’ﬁeﬁwtyléﬂ&lldgg%g9)@5[5 Q@&ngdrgpmse and the

pi peridi nell -car 'ic acl
reactidnew &s-doiuteyt lat e®iretempExanpbeeriizf). Whtet 2nmaddediand DEMhixture was

extract(e(?ic\)mt etl?}tfl 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 (CDCl5): 0 8.84 (1H, s), 8.36 (2H, s), 7.55 (2H, m), 7.19 (1H, s),
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).

Example 109

4-[4-(4-Tetrazol-1-yl-phenylcarbamoyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl

ester

126



10

15

20

25

room tenperature was added
3-chl or o- benzenecar boperoxoic acid (2eq.). The
wo e@snsnBes was allowed to stir for 1.5 hours apdI/Es2007/088978
addi ti onal portion of 3-chloro-benzenecarboper oxoic
[04353 ¢ @¢-Cqrhoreqthyazpks- yadeiperidioe-i ferbospléa doirhtent-butt yirester Ths mmol)

st ik erature
v SOEHY B8R ERTPCA LT SRl 50l GhaRBire o0
and OMBdnz&@idEdNT-P)-0aNDANAY EtetrbEth Qg tettaABFobWRSe (TBTU)
i sol ated, dried over sodiumsulfate and filtered. The

(1.5eq.). | Thegeectipasvasoiewnd foatteat meeh tomiperasirede Jprioutes befpest-tetrazol-
affard both t
B P4 PLATTRlY SUPHABLAE0N, LBl Sh el Bt

Water%aét@ﬂ/ﬁﬁh@ﬁyla&tﬁe @@slﬁeZiHmtldbrlﬂ& dBe® obﬂr)sodml%} st@fafelantd.filtered.
44 (2H, d, J= 8.6 Hz), 5.32 (2H, s), 3.98 (2H
The omamcfﬂggte (Vs fqonqﬁptratgd 86VIPH; anqiﬁhe resiguap o 2vas pMrifigg by column

crhroré@?r&é%%@@%’é%@%}afu@m n‘p%s Phe f% ecte\ﬁ%rg‘(?uc?/ %Wﬁ (CDCl;): 6 9.37

(1H, s4 q@e (14, 3y, if l4u@HO SR Y Damg}s uwh)f 7.0y l2mhenezy o hi, 3- 20'1!1 AZf),
3/213140 eri di ne- -carboié\_/lllc acid tert-buty

2.91 @ét‘é‘ 2 ‘ITMIKP@H’@FU’}“ F)5 [0437] Thi's conpound

was isolated fromthe reaction m xture of the previous
exanple. 1H NWR ( DMSO Eampl8 18002 (2H, d, J = 8.6
Hz), 7.75 (1 H s), 7.32 (2H, d, J = 8.6 Hz), 5.31

-[4- (4—aﬂﬂu?90me$ha%@sﬂ%'ﬁl61 menoisyrgghgl}ggai(%a ﬁ%?éeﬁﬁg’e ln%a’rboxyhc acid

tert-butydensist e 112- 145 were synt hesi zed from
4- (4- Chl or oret hyl -t hi azol -2-yl) -

pi peri di ne-1-carboxylic d tent tyh ester
(Internediate 1), 2- m &t h| azol 10
2-yl)-piperidin-I-yl ] - eNhyI pyr bné: ¢l nternedi ate
2) or 4-(4-Chl | - oxazol -

yl) - pi peri di ne carboxyllc aC|d tert-butyl ester
(I nt er medi at ejf with the corresponding phenol,
a

t hi ophenol , ne or aniline in a simlar nmanner to
that described in Exanple 1. One skilled in the art
[0436]oT0 @S@}ah@rw%[yir(ﬂﬁlé’sﬂ@rwmethammfml ahalokynatthgbnuiiatdlohgl]-

piperidi ase cer%gé?]hc %01(“?@&%% (]PM: CHg%zl M(Qgﬁ&) at

room téapEaReeWhs addedn-dddto IRnSRkOFb QI OHad( 2reelﬂt 'TH@ reaction was
experi mentation to optimze yields. Add| tional l
allowed |t gt | ¥ doutsapH ian gdditiond dertoaref Bechlare dentratcabaeneioic acid

(leq.) K/QQ X\ﬂieh o {IQ%eePcrﬁBn 91{1xtu9é’. gﬂﬂt‘ r%ac%%gtwhagsshrred 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 was purified by column chromatography to afford both the expected
sulfone and sulfoxide products. Sulfone: 'H NMR (DMSO-ds): 6 8.05 (2H, d, J = 8.6 Hz),
7.70 (1H, s), 7.44 (2H, d, J = 8.6 Hz), 5.32 (2H, s), 3.98 (2H, m), 3.19 (1H, m), 2.86 (2H, m),
2.02 (2H, m), 1.56 (2H, m), 1.38 (9H, s).
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Exanpl e 112 4-[4-(2,6-D fluoro-4-tetrazol - |
-yl - phenoxynet hyl ) -t hi azol - 2-yl ] - pi peri di ne- |
wo caslogaeys i c acid 20 tert-butyl ester S F N OPCT/NEN07/088978
OYNF NN \/O[0439] "H NWR (CDC13): 6 8.98 (1H, s),
7.34 (2H, m, 7.30 (1HESmplb186 (2H, s), 4.19 (2H,
m, 3.15 (1 H m, 2.87 ( 2H m, 2.07 (2H, m, 1.70

{4- %iﬁﬂﬁ@%’&?}ﬁ égsélgfgrg’l péxnoé/ﬁf% %31%%‘%?{ Q?gzggéenm?e I-carboxylic acid

tert-butyllesfghenoxymet hyl ) -t hi azol - 2-yl ] - pi peri di ne-
-carboxylic acid tert-butyl ester SNO <~ N2) O
Y N\/O 5 [0440] 'HNI\/R§ 13) 8 7.24 (3H, m, 7.01

(4H, n), 6. 31 (2H 2H s), 4.21 (2H, m,
3.14 (1H m, «{( 2H n)N 2001 (2H n), 1.74 (2H
n, 147(9H s) Ex le 114 O
4-{4-[(4-Tet r:?fo -1 -yl - phenyl s
am no) - net hyl ] ¢t hi azol - 2-yl } - pi peri di ne- FI - car boxyl i c
acid tert- butyl ester SHNNN ON I\EN \/0 10
[0441] 'H NVR (CDC13): 6 8.85 (1 H, s), 7.40 (2H, m,
[0437]7TIig c¢riipyndsyas ignlated f@m thnfyeacuorymu(tgremf thesgrevmum@(a(rmlp 'H

NMR @)4’3@%?: ?(152-8%(%%,4},502?-6 _z,3.7{'231§, sg) : Eh& = iqsﬁé‘),sm

(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 tert-butyl ester (Intermediate 1), 2-[4-(4-Chloromethyl-thiazol-
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, CH;CN); temperature, base (such as NEt;, K,CO;3;, NaHCO3, NayCO;, Cs,COs) 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.
Example 112

4-[4-(2,6-Difluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid
tert-butyl ester

[0439] 'H NMR (CDCly):  8.98 (1H, s), 7.34 (2H, m), 7.30 (1H, ), 5.36 (2H, 5), 4.19 (2H,
m), 3.15 (1H, m), 2.87 (2H, m), 2.07 (2H, m), 1.70 (2H, m), 1.47 (9H, s).
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2-{4-[4-(3-Chloro-4-tetrazol -1 -yl - phenoxynet hyl ) -t hi az
W@bR008/40§3238 pi peri din-1-yl}-5-ethyl- pyrimdi ne BCTZUS20bl7/@88978
NN N N=N 129 WD 2008/ 083238 PCT/ US2007/ 088978 [0442]
H NVR (CDC13): 6 8. 93 Kxhniple $)3 8. 18 (2H, s), 7.48 (1
7.25 (1 H s), 7.08 (2H, in), 5.22 (2H, 5s)

m,
-[4- (ff %l(g'ﬁ %bx%n&gigélgazdg?ﬁ ?ﬁ%‘éné&'@'l éaglgoxy%c %@id(tajt'lbutyl

ester 116 5 N-(4 {2 [
1-(5-Ethyl-pyriinidin-2-yl)- piperidin4y|] t hi azol - 4-
yhnet hoxy} -phenyl) - for ide s NO/'-O NN\ / NH

[0443] 'H NVR (CDCL3): (1H, n) 8.18 (2H,
s),750690(6Hn) 5&14(&@ (2H n,
3.29 (1 H, m, , 2.20 (2H,
nm, 1.80 (2H, m),ol 19 (3H, 10 t). Exanple 117 N-(4-
{2-]

1- (5- Et hyl -pyr>irni di n-2-yl)-piperidin-4-yl]-thiazol -
yhnet hoxy} -phenyl)- nethanesul fonamde s O NY N\ /

0440l RO Ol ) 627 R 1y AMEH] S G, 537 (Brr, SHhon om,
; 28 I A6m() n74 2194 (418,5)3 2. 47
m)’3'%&?1}12%’0)393?%}1(%*%20%3,2 1mgl (u%ﬂinr)o, (ng S)(tH? 3H) .
130 WD 2008/ 083238 PCT/E}(%%%QZIIB{B8978
4-{4-[(4-Tetrazol-1-yl-phenylamino)-methyl]-thiazol-2-yl }-piperidine-1-carboxylic acid tert-

butyl ester

S/\\/\\
N HN‘QN&N

N 4 -
>ro
[0441] "H NMR (CDCL): & 8.85 (1H, s), 7.40 (2H, m), 7.01 (1H, 5), 6.72 (2H, 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).

Example 115

2-{4-[4-(3-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-5-ethyl-

S% Cl

—

N 0 =N
NN N N
T

_N

pyrimidine

N
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Exanpl e 118
4-14-(2- Met hyl -4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol -
wQz2008sRsperi di ne-|1 -carboxylic aci d tert-butBCT/BS1007/088978
SNO.NN ONN?* O5 [0445] "H NWR (CDC13): 6 8.89
[0442{1]1-HNMR (CDAY: 6BH3 (M, s)7848 (THH,), T8 (TH,2H), ( 2H(1H)s), 7.08 (2H,

m), 5;,;(2}2 %94 @{?H @) 3 §9g17H(1gp,|,3.%(,2}12_1112,12.@@@1{,@,,2.41_ ((724{ m), 1.80
b. 47 (9H s) Exanpl e 119 5- Et hyl -
(2H, 1 %)ﬁ"ﬂ r(%4 tetrazol
-yl -2-trifluoronet hyI Eenox%met hyl)-thiazol -2-yl]-pip
eridin-1- 10 yI} pyri m B¥HEPR A0/ " 2~-N N NI N T NEN
N F3C [0446] "H NMR (CDC13): 6 8.97 (1 H, s), 8.18
N-(4- (2[—] -(5skthylrp@@m{din-RLylapiperidi84-y11-thiazoddd; yline®8xy jtplényl)n) ,
cormali28 (114, s), 5.38 (2H s), 4.81 (2H in), 3.27 (1 H
omade 3 05 (2H ), 2.46 (2H, q), 2.19 (2H, m), 1.79
(2H m, 1.19 (3H t). 15 Exanple 120 2-
{4-[4-(2-Chl oro-4- tetrazol

-yl - phenoxynet hyl ) - t \@ yl erl -
-5-ethyl - pyrim l\g) NTEP N:N 131
WD 2008/ 083238 7/ 088978 A447H 1H NWVR

blo. &8 (1 H s), 8.24 (2H s), 8.01 (1
R, 7.60

(acet one- d6)
H s), 7.86 (

[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 (2H, m), 1.80 (2H, m), 1.19 (3H,
t).

Example 117
N-(4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl}-thiazol-4-ylmethoxy}-phenyl)-

methanesulfonamide

S=0
5

o \

[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).
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(lH m, 7.59 (1 H s), 5.40 (2H, s), 4.82 (2H, m,
3.36 (1 H m, 3.08 (2H, m, 2.48 (2H, q), 2.17 (2H,

WO 2008/083236 (2H, nm), 1.18 (3H, t). Exanple 121 BCT/US2007/088978
4-[4-(4-Tetrazol -1 -yl - phenoxynet hyl ) - oxazol - 2-yl ] - pi pe
ridine- |-carboxylic acEgampletl-1Butyl ester O NO/I-

N O/ NN' N=N 0 [0448] 'HNI\/R(CDC13) 8 8.94 (1H,

-[4- (?)Metﬁy@is tdtrhbh] - ls}l’ Rllzenngl{lgtF% ) rt'ﬂlazo? 22-31 1dme lHéarﬁ)élxyhc acid

tert-bltylF&tdr2H, n) 1.43 (9H S). 10 Exan'pl e 122
4-[4-(2-Fl uoro-4- tetrazol 1 yl - phenoxynet hyl ) - oxazol - 2

yl]-pi peri di ne- -car lic ac:ld tert-butyl ester
ONO_ Oy /' N NO I\/R(CDC13) 6
8.88 (1H, s), 7 62 (1 04 N 7.36 (1H,
m, 7.23 (1H, 05 (2H, 4N 2H, m, 2.85
(3H, m, 1.97 (2 : 1.71 (2H .40 (9H, s).

Exanpl e 123 5%&% -2-
{4-[4-(4- et han sulfonyl phenoxynet hyI) oxazol -2-yl]-p
iperidin-I -yl}- pyrimdine ON O n NYNIf Il \ O

[0445\! é%%i@@c%‘?ﬁ%’%%@%ﬁf&” 52097, 0784339(71% 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, 5), 2.21 (2H, 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-
yl}-pyrimidine

[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 (1H, 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).

Example 120

2-{4-[4-(2-Chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -5-ethyl-

pyrimidine
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[0450] "H NMR (CDC13): 6 8.16 (2H, s), 7.84 (2H, m,
7.63 (1 H s), 7.08 (2H, n), 5.02 (2H, s), 4.67 (2H,
worpgos@ses (3H, m, 3.01 (3H, s), 2.44 (2H, Q),PCI/LR007/088978
(2H m, 1.84 (2H m), 1.17 (3H t). 5 Exanple 124
[04473- HZNMP» (BedDbifd- mréo9 48 pm;p;) dh:y4 @phendxofi et hyn)gét( hHangW 60
9] Ilee -croxi/ ic acid tert-but
(1H, 18§t7e5r & 640@% R)M&Z@Ha-w & dA51 ) HMARL, c@a&f@ﬁH Q)
7.51 (AH s), 5.37 (2H, s), 4.18 (2H,
217(§H mg WSZQH% 8@{% 92 (2H, q, J= 7.4 Hz), 2.88
(2H m, 2.07 (2H 2H. m, 1.47 (9H, s),
1.21 (3H, t, J }-é)“‘méﬁ le 125
4-[4-(4-Acetyl - 2- fI uoro phenoxyi net hyl ) -t hi azol -2-yl ] -
4-[4-(iTeniai Ing-phenoxyamdslod )bk azoke +ydl]-pipetidibertl ydarboggli@acid tertShutyl
or O N Me \~-N1/ \ OO 15 XI [0452] "H NMR (CDC13): 6
et 7.707.72 (2H, m), 7.28 (1H, s), 7.097.13 (1H n), 5.30
(2H, s), 4.20 (2H, m, 3.17 (1H, in), 2 88 (2H, m,
2.55 (3H, s), 2.10 (2H " 1.72 (2H, , 1.47 (9H,
s). 133 WD 2008/ 083 200 897 Exarrpl e 126
4-[4-(4- Q/ano 2- fI hitazol - yI] pi
peri di ne- -ca c acid tert=HutylN® Nester

A(O
[0448] 'H NMR (CDCls): § 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).

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,
m), 5.05 (2H, s), 4.04 (2H, m), 2.85 (3H, m), 1.97 (2H, m), 1.71 (2H, m), 1.40 (9H, s).

Example 123

5-Ethyl-2-{4-[4-(4-methanesulfonyl-phenoxymethyl)-oxazol-2-yl]-piperidin-1-yl}-

pyrimidine

132



SONN1CN O5[0453] "H NWR (CDC13): 6 7.377.42
(2H, m, 7.27 (1H, s), 7.137.17 (1H, m, 5.28 (2H,

w@ 2008482688 (2H, m, 3.15 (1H, m, 2.89 (2H m,PCT/0S2007/088978
(2H, m, 1.72 (2H, m, 1.47 (9H, s). Exanple 127
4-[4-(6-Tetrazol -1 -yl -pyridin-
3-yl oxynet hyl ) -t hi azol - 2-yl ] - pi peri di ne-| -carboxyl ic

i r tyl S I
[0450F31§W§, (ED’\CWEI/%. { éﬂ%i(gﬁ s)87§3_43‘%ﬂ51"( 1118"7.6% h%%jﬁ%l{i@ N (2H,
s), 4.688.QH, xhH3.08,3H, 5),5801( 13, YR.¥4 (IH,28, 2(2K2HSh), B822H, m), 1.17
(2H, s), 4.20 (2H, in), 3.14-3.20 (1H, m, 2.87 (2H,
GH,t}.n), 2.09-2.12 (2H, in), 1.68- 1.78 (2H, m, 1.46 (9H,
s) Exanple 128 15
4-14-(4-[1, 2, 3] Tri azol -Bxammplphesoxyi net hyl ) -t hi azol - 2-
yl]-piperidine-|l-carboxylic acid tert- butyl ester S N
. ~ B L . 0 . .
R BN o AR SHEB R LI RARRL PR i
tert-butyl &Ber( 2H, d), 7.25 (1 H, s), 7.11 (2H, d), 5.22 (2H,
s), 4.21 (2H, br), 3.18 (1 H m, 2.88 (2H, br), 2.12
(2H, m, 1.75 (2H, in), 1.47 (9HF s). Exanple 129 5

4-[4-(4- Et hoxycarbonyl -p oxynet byl ) -t hi azol - 2-yl ] - pi
peridine-l-carngyl'c % ester S NO/\

N N

F
7
[0451] 'HNMR (CDCL): 8 7.51 (2H, d), 7.27 (1H, s), 5.37 (2H, ), 4.18 (2H, m), 3.14 (1H,

m), 2.92 (2H, q, J = 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).

o)

10

Example 125

4-[4-(4-Acetyl-2-fluoro-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-butyl

ester
F
S
\LO Me
e O
15

[0452] 'HNMR (CDCly): § 7.70~7.72 (2H, m), 7.28 (1H, s), 7.09~7.13 (1H, m), 5.30 (2H,

s), 4.20 (2H, m), 3.17 (1H, m), 2.88 (2H, m), 2.55 (3H, s), 2.10 (2H, m), 1.72 (2H, m), 1.47
(9H, s).
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O Oy NOO [0456] "H NWR (CDC13): 5 8.01 (2H, d),
7.23 (1H, s), 7.01 (2H, d), 5.22 (2H, s), 4.36 (2H,
W@ 200848238 (2H, br), 3.17 (1 H n), 2.87 (2H, bPQT/U022088978
(2H, in), 1.75 (2H, m, 1.47 (9H, s), 1.39 10 (2H,
t). Exanple 130 4-[4- (4E;@ﬁ 1eligsoxycar bonyl arri no
- phenoxynet hyl ) -t hi azol - - pi peridi ne-

-[4- (il%agrgg éyfiui%o F@%{g%%ﬁ{ﬂ&%ﬁ&%%é&ﬁ%ﬁpegag ca\(rB%)Na a@tél[t butyl
ester 7.19 (1H, s), 6.92 (2H, d), 6.40 (1H, s), 5.12 (2H,
s), 4.22 (2H, br), 317(1H m, 2.87 (2H, br), 2.12
(2H, in), 1.75 (2H, , 1.50 (9H, $) 1.47 (9H, s).

135 WO 2008/ 083238 PCT/ usS 7/ 0889 Exanpl e 131
by -2 yl]-piperidin

4-[4-(4- Carboxy- phen - -
e-1-carboxylic ag\k[gNter -but yl est NO/\ O ON
Y OH \/O [0458] (DVMBO-d6): b 7.86 (2H, d),

7.64 (1H s), ® (2H d), 5.17 (2H s), 3.96 5 (2H,
m, 3.18 (1 H, M), 2.87 (2H, br), 1.96 (2H m), 1.49
(2H, m), 1.38 (9H, s). Exanple 132

5 [0453p- EHNMRQC!(II B G747 Bl dranas ulX7qnyl sphapoxymetHyh) S8 (2H,
i azol - I peridine- | -carboxylic acid tert-butyl
s), 42@@}@,@;3 1§](1E1 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-pyridin-3-yloxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid tert-

- YQAX

10 N

butyl ester

L

N

2

N

z—Z

I

[0454] 'HNMR (CDCl): 8 9.41 (1H, s), 8.27 (1H, d), 8.01 (1H, d,), 7.58 (1H, dd,), 7.28
(1H, 5), 5.27 (2H, s), 4.20 (2H, m), 3.14-3.20 (1H, m), 2.87 (2H, m), 2.09-2.12 (2H, 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
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OO NS O/NFO \/O10 [0459] "H NWR (CDC13): 6
7.42 (2H, d), 7.21 (1H s), 5.25 (2H, s), 4.12 (2H,
whedog/o23% (114, nm), 3.00 (3H, s), 2.87 (2H, PCH/PSDHODBII7S
(2H m, 1.71 (2H, m). Exanple 133 4- [4-(4-Mrphol
[0455]n- tHWMR(Ih]é@bX)ﬁﬁ @2 hly-[ )s) R84 (18ize), 7:63-(9H, §), 7.25 (1H, s) 7. 11 (2H,
lic acid tert- butzy est er
3,5 G KEES) A N Coprig8 Fobon ) 2AENmE: bortABy gy | 76 (@i, 1.47
OH, $), 6. 92 (4H, n), 5.12 (2H, s), 4.20 (2H, br), 3.85
(4H, br), 3.16 (1 H m, 307 (4H, m, 2.86 (2H m,
2.10 (2H, m, 1.72 (2H .M, 1.47 (9H s). 136 WD
2008/ 083238 PCT/ Us2007/ E&g@ple 128 anpl e 134
2%4 (4-Trifluororethyl sul fanyl - phenoxynet hyl ) -t hi azol
-[4-4 tbb!}prrbpeylndlenexymethyﬂhﬂb@owr)d -pipeddine-é rdartouty/ it acid tert-butyl
ester S O\ N CF3 5 [04611 ‘'H NVR (DVBO-d6): 6 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, , 2.01 (2H, , 1. 2 1. 38 9H, .
(Exarrplme 135 ( " \%%\@\(O ( °)

N
4-[ 4- (4- Benzyl ogy- phenoxynet hyl ) - azol - 2- I] |perid
i ne- |-carboxyliclacid tert-butyl est elo\\ + orl O8I

10 >ro
[0456] 'H NMR (CDCL): & 8.01 (2H, d), 7.23 (1H, s), 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 (9H, s), 1.39
(2H, t).

ester

Example 130

4-[4-(4-tert-Butoxycarbonylamino-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic

acid tert-butyl ester

[0457] 'HNMR (CDCl): 6 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).

135



[04621 'H NWVR (DVMBO-d(,): 6 7.55 (1H, s), 7.41 (5H,
nm, 6.92 (4H, in), 5.12 (4H, s), 3.98 (2H, in), 3.20
w@ 2ad8/083238 2. 84 (2H, in), 2.01 (2H, nm, 1.52 (ZPCT/USN007/088978
1.38 (9H, s). Exanple 136 4-[4-(2-Acetylam no
- 4-i net hanesul fonyl - phen@amfmtlbyl) thi azol - 2-yl ]
- pi peri di ne- - 15 carboxylic acid tert-butyl ester S

o B s B AR PRy v

s), 7.97 (1 H, s), 53(81Hd)725(1Hs) . 09
6

(1 H d), 524 (2H s), 4 <2 ) 3.10 (3H, in),
2.83 (2H, in), 2.16 1.66 (2H,
in), 1.40 (9H s, @E}H I'd 137 5

4- (4- Phenoxyrreth I azol 2 yI) p| perl%H ne-| - car boxyl
iC aC|dtert b ester ONSN~~ \\ / & O-L
[0464] 'H NI\/R 6 7 28 (2H, m, 7.19 (1H, s),

6.93 (3H, m), 514 2H s), 4.19 (2H, s), 3.15 (1 H,

[0458%4{%\9\?& @ﬁg%}%} f§7 ?{@Qﬁ'ﬁ) 7d34(1h & 2oy, 511f‘éH $),3.96
5 (2H, rﬁ)43 1@41%@@ﬁﬁgﬂff %thDE@Hyﬂn) amm(tzh niyet By (oH, s)

hi azol- pi'peridine- | -car oxyI ic acid

tert butyl ester S~ q@xample132 ~NHN/ SOy NO /O

4-[4-(2,6-Difluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic

acid tert-butyl ester

10 [0459] 'HNMR (CDCL): 8 7.42 (2H, d), 7.21 (1H, s), 5.25 (2H, s), 4.12 (2H, br), 3.17
(1H, m), 3.00 3H, s), 2.87 (2H, br), 1.98 (2H, m), 1.71 (2H, m).

Example 133

4-[4-(4-Morpholin-4-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1 -carboxylic acid tert-butyl

ester

2 O
L

[0460] 'HNMR (CDCly): 8 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).

15 @
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[0465] "H NWR (CDC13): b 7.67 (2H, d, J= 8.8 Hz), 6.99

(1H, s), 6.67 (2H, d, J= 8.8 Hz), 5.07 (114, in),
wa20h3/0§288 d), 4.18 (2H, s), 3.13 (1 H ), 2.BFI/SHp7/088978

s), 2.85 (2H, in), 2.04 (2H, 15 d), 1.68 (2H, in),

1.44 (9H, s). 138 WD 20B84908R2A38 PCT/ US2007/ 088978

Exanpl e 139 4-

-[4- (h%r[ﬁl%T&hétﬁylgulﬁanryﬁbH@mﬁ%ﬂ’hgnxhraﬁm@nw PP et yiie acid

hi azol - 2-yl "~ } - pi peri di ne- - carboxylic acid
teﬂbutybiﬂf@pyl ester S \=-N~1 NF O~HNIlaO SO 5
[0466] "H NWMR (CDC13): 6 7.55 (2H, nm), 7.05 (1 H s),

6.76 (1 H m, 512 (1 H, 52 (2H, d), 4.19 (2H,
m, 3.13 (1H, m, 3. %\DZ 86 (2H, m, 2.10
(2H, in), 1.76 ( 1.4 Exanpl e 140
4-[ 4- (4- Br onp- phenpxy thyI) thP 2-y|]-pi peri di ne-
| -carboxylic aeijd tert-butyl este 0$~ N" NO
O-L Br 10 [0467] 'H NWMR (CDCL3): 8 7.36.(2H, m), 7.17
(1H, s), 6.82 (2H, m), 5.10 (2H s), 4.18 (2H s),

5 [()461]3}115% %@ﬁ?@l\%s&ﬁdé;%@ﬁﬁppﬂfgizﬁgd,szg’g 6dgl’z) %‘1775(2£125' 'J=8.6

i, B PP it

(9H, sy~ O
Example 135

4-[4-(4-Benzyloxy-phenoxymethyl)-thiazol-2-yl]-piperidine- 1-carboxylic acid tert-butyl ester
0] S \
NN
4
O
Tl
e
10 =
[0462] '"H NMR (DMSO-dy): & 7.55 (1H, s), 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 (94, s).

Example 136

4-[4-(2-Acetylamino-4-methanesul fonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-

15  carboxylic acid tert-butyl ester

O

)L
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15

11 NHNSNNO N[0468] 'H NWR (CDC13): 8 8.16 (2H,
s), 7.52 (2H, m, 7.01 (1 H s), 6.74 (1 H m, 5.15
W@ 20081083289 , 4.83 (2H, m), 4.51 (2H, d), 3.26 (HCHUSIH)7/088978
3.02 (5H m, 2.46 (2H, m, 2.19 (2H m, 1.78 (2H,
[046311)1;{ NIMRQCQB}H,;) 6 B.8113H, W7 20084,08323B(IPCH)US200H, 088988 1H,

. 5 FUDPR 35 RIOBH o901 UhGHEL 52 50 40 18] 2k A 1. 210481 D66

oH, i), 1}4g-@HP ril_(jb @1 '-carboxylic acid tert-butyl ester
(. R T O 2 Sp N1 LN- N 05 [04691 'H NWR

(CDC13):8785(2Hd 8 _Hz), 7.53 (2H, d, J =
8.8 Hz), 6.95 (1H, s), Eﬁa'ﬁale(léﬁ s), 3.87 (2H s),
3.83 (2H, s), 3.11 (1H, m, 3.04 (3H, s), 2.86 (2H,
4-(4-Prlil)‘31,107@1@7}1)(1-ﬂHazolﬂyl)-pir@ﬁd'(nEH;cquyli.cAQid(t@Hbutsl) est@&xanpl e
143 4-(4- { |
1- (4- Met hanesul f onyl - phenyl9—et hyl am no] - et hyl }
i ' el ﬁﬁlo carboxylic acid

-t hi azol -2-yl) - pi peri -
tert-butyl ester O SINLN\ O ~~N O CH3
[0470] ' H NMWR ( 3): 7.87(,J:8.8I—|z),
7.56 (2H, d, J = 8%Hz), 6.87 (1H_ 8}, 4.22 (2H m,
3.90 (1H, s), 3.66/(2H m, 3.09 (1H, m, 3.04 (3H,

s), 2.82 (3H m, 2.02 (2H. m), 1.71 (2H m, 1.40
(04641 §UNMR (cHCES. & P58 (B m} 2 X FPLY 6393“33H 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

4-{4-[(4-Methanesulfonyl-phenylamino)-methyl]-thiazol-2-yl} -piperidine-1-carboxylic acid

S
N .,
V()i
O-_N °

[0465] '"H NMR (CDCls): § 7.67 (2H, d, J = 8.8 Hz), 6.99 (1H, s), 6.67 (2H, d, J = 8.8 Hz),
5.07 (1H, m), 4.45 (2H, d), 4.18 (2H, ), 3.13 (1H, m), 2.97 3H, s), 2.85 (2H, m), 2.04 (2H,
d), 1.68 (2H, m), 1.44 (9H, s).

tert-butyl ester

138
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3-Methyl -4-[4-(4-tetrazol -1-yl -phenoxynet hyl ) -thi azol -
2-yl]-piperidine-l-carboxylic acid tert-butyl ester S
w@20N8/08338 N=N [04711 'H NVR (CDC13): 6 8. 93 PAFUSHYP7/088978
7.61 (2H m, 7.25 (1H m, 7.12 (2H, m, 5.22 (2H
20 n) 4 2 (1 H m, 3I&éngﬁHd3®) 3.33 (1H, m, 3.13
2.8 (1 H, 2.04 (1 H m,

o e @%&m@m 085y ap%ﬂaz% o

carbodikb4ciddsdph esté- t et razol -
é@l pheﬁgigggthyl) t hi azol - 2 yI] 3- net hyl - pi peri di ne-

| - carboxylic aC|d tert- ty ester SF NO 0O N/
N NN *O 5 [047 1 6907(1H s), 7.51
(1H, m, 7.41 (1K , 525(2H s),
4.16 (1 HmM, 3. (1H : 1 3.09 (1 H
m, 2.8 (1 H, . 26 (111 n) (1 H m, 1.83
(1 H m, 1.39 ( H s), 0.76 (3 //OExarrpI es 146- 157
were synt hesi zed fromone of Inter 'g\ates 3-13 or

Internmedi ates 15- 25 with the correspondlng sul f onyl
chloride, alkyl chloride, alk

10466k SGR GF e 736 (S0, FK561 1, 6 JaK by ScI) G e 452 CH,
D, 41320 55 (& IR PP Al Ty’ 30 GESRT PR m), 146

(9H, spynthesis will appreciate that conditions such as
solvent (e.g., DMF, CH3CN); tenperature base (e.g.,
NEt 3, K2CC3, NaHCGB, 2C33) and

concentration can be se ected t rough routine

experinmentatio o opt . el ds. Addi.tion

14 CGiFamprre BSUp e O b e bR s et
known in the art 15 of organlc synt hesis. Exanple 146
4-[4-(2-Fluoro-4-te

trazol £
-yl - phenoxyi net iyl ) 4t hi b |']-piperidine- |
-car boxylic aC|d*fa ester

/ \Xi:;L\Br

[0467] 'H NMR (CDCl3): & 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 (2H, d), 1.75 (2H, m), 1.43 (9H, s).

Example 141

{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethyl } -(2-fluoro-4-

SN R
Q*%@~
0]

N N
o

methanesulfonyl-phenyl)-amine

[0468] 'H NMR (CDCls): § 8.16 (2H, s), 7.52 (2H, m), 7.01 (1H, 5), 6.74 (1H, m), 5.15 (1H,
m), 4.83 (2H, m), 4.51 (2H, d), 3.26 (1H, m), 3.02 (5SH, m), 2.46 (2H, m), 2.19 (2H, m), 1.78
(2H, m), 1.19 (3H, 1).
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SFNO N OYN/ N "NeN O 20 [0473] '"H NWR
(CDC13), b 9.00 (1 H s), 7.54 (1 H nm, 7.45 (1 H,
WOorRosBs28s (2H, n), 5.95 (1H n), 5.30 (3H mPCHUKBOY/18897S
H n, 4.61 (2H n), 4.28 (2H, in), 3.20 (114, m,
2.98 (2H, ny), 2.14 (2HExapplelld28 (2H, in). 141 WO
2008/ 083238 PCT/ US2007/ 088978 Exanple 147
4-14- 44Meﬂﬁﬁrea_lﬁforn§lz@érrz lamino)-methyl]- thlazol 2-yl}-pi endme 1-carboxylic acid
-yl - phenoxynet hyl ) -t hi azol - 2- -plperl i ne-
tert-butglgskioxyl i ¢ aci d cycl ohexyl ester SNO~N ONN"
NN O5[0474] "H NWR (CDC13): S 8 91 (1H, s), 7.60

(2H, m, 7.25 (1H, s), 7.16 (2H, : 50223%3 s),
4.68 (1H, m, 4.36 (2H m 19 ( 91 (2H,
m, 2.12 (2H, r%f@,@@jvnl 0 (68, m). Exanple
148
4-14-(2-Flu =@- net hanesul f onyl - phenoxymet hyl ) -t hi azo
-2-yl]- pipe i di ne- | -carboxylic acid 10 isopropyl
) F --bS- N OO [0475] 'H NWMR

t
104691 BRI (CBOR BT 87620 2b4 1.8 H 2095 T b, ~ 8 High 095 (1EL, ),

w14 4y ch By S s Qo Py By Gyt o

m), 1.60 2H, m)6942 (918, H{2H, m), 1.23 (6H d, J 6.4 Hz).
Example 143

4-(4-{[1-(4-Methanesulfonyl-phenyl)-ethylamino]-methyl } -thiazol-2-yl)-piperidine- 1-

carboxylic acid tert-butyl ester

\\ CH3

% Q%kﬁ\

[0470] 'H NMR (CDCly): & 7.87 (2H, d, J = 8.8 Hz ), 7.56 (2H, d, J = 8.8 Hz), 6.87 (1H, s),
4.22 (2H, m), 3.90 (1H, s), 3.66 (2H, m), 3.09 (1H, m), 3.04 (3H, s), 2.82 (3H, m), 2.02 (2H,
m), 1.71 (2H, m), 1.40 (9H, s), 1.29 (3H, d).

Example 144

3-Methyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

TN

[0471] '"H NMR (CDCl3): 68.93 (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 (1H, 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
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15 Exanpl e 149

1-1sopropyl-4-[4-(4-tetrazol -1-yl-phenoxynet hyl)-thiaz
W@bk00840§3238 pi peridine SO/ N N~ NN N=N [ 04F@1/US1407/088978

NVR (DMSO-do): 6 9.98 (1H, s), 7.79 (2H, d, J= 8.8

Hz) 7.63 (1H, s), 7.28xdmdple 145 J = 8.8 Hz), 519

(2H, s), 2.91 (1 H m, 2.82 (2H ,268 1 H, :

1o Ay il e R BB

carbofo)X Bl BtedtShtyl ester
1-Propyl -4-[4-(4-tetrazol -1-yl - phenoxynet hyl ) -t hi azol -
2-yl]-piperidine S~-O J N=N [ 0477] 'H NWR

= 8.

(DMSO-d6): 8 9.97 (1.4, , 80 2H d, J 8 Hz),
7.64 (1 H s), 7.29 57(2H d smng 5. 20 (2H,
s), 2.94 (1 H, (2H, m 2 2H, t, =7.2
Hz), 1.99 (4H, , 1.64 (2H, m, 1.41NC H m, 0. 83
(3H, t, J =7 ). Example 151 3,3-Dinethyl- | -
{4-[4-(4-tetrazbl -1-yl -phenoxynet hyl ) -thi azol -2-yl]-pi

peridin-1 -yl}-butan-2- one SO/ NN NN N=N 10 O

[0472[ 0[47\8\]’[R (EJUWB7$ ?XB@ d69); 7. 61 91}98@(, 1. 4HI (lH) m),77. 89(2(%2&1;)) 6.25 (2H,
), 4. 1@ (B, ne)zmssng @)4313%@#( rra)é 0%(13@ rpmwﬁ erz 326 (4 m), 1.96

cun, b S5 A o 3 90 QRO 4Ll (0 ot razol | |
Exami)Yl y %2 %{%ﬁ@'&g g}gntt]helsgzeé ?rlo%zoorle 0 I}{te]rmedp %£s|3 ZI’) Qre Intg‘llledl}latléls 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, CH;CN); temperature, base (e.g., NEt;, K,CO3;, NaHCOs3, Nay,CO;3,
Cs,CO03) 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.
Example 146

4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

allyl ester

/I

[0473] 'H NMR (CDCl3),  9.00 (1H, s), 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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[0479] 'H NVR (DMBO-d6): 6 9.97 (1 H, s), 7.80 (2H d,
J=8.8H), 7.64 (1 H s), 7.28 (2H d J = 8.8 H).
WG2@E0§RBE S), 2.94 (1 H m, 2.88 (2H ), 2.PGI/UKH)7/088978
t, J = 6.8 Hz), 1.98 (4H ), 1.66 (2H ), 1.39 (2H,

m, 1.26 (2H, 1), O.86 Edhinple14] = 7.2 Hz). 143 WO
2008/ 083238 PCT/ US2007/ 088978 Exanple 153 2-
-[4- (ﬁ 4I'ei 42(1141 J eﬁﬁeﬂéﬂlméthﬂ -ﬂﬁyz%m QX)M]TFEQH&)]C A rUa%Q Tlgaéﬂi l“y(f%hexyl
4-trifluoro oxy- phenyl ) - et hanone
csier RN NN O E3000 & [0480] "HNVR (DVBO-dB): 6 9, 97

(1 H s), 814 (2H d, :64Hz) 8.02 (2H, d, J =
6.4 Hz), 7.80 (2H d, J= , 764(1H, s), 7.28
(2H, d, J= 8.8 Hz), 5.20 2 4 (2H, s), 2.98
(1H, m, 2.93 (2H (2 — G@N(zH n,
1.68 (2H m. 54 1- I\/btha ul Mopyl -
[4-(4-tetrazol -1 I-phenoxyrrethyl) th| azoI 2- yI]
-piperidine @sA -SSN | I N OONN 10 N [0481]
"H NMR (DVBO{d6): 6 9.98 (IH 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, in), 3.32 (3H, s), 3.12-3.18 (IH,
5 [0474n)H NMBICDCIY): 5 §2H, (1Hny), 785012H2mL77. 228 H,™),,7. 16 @H, @DH5.22 (2H,

), 4.6 (H- Ptk (ADATL 319 L Bnaok 91 LAY - 0H2Hs 8- b3§(§H gp). 1.40

(6H, np)erldl ne-1-carboxylic acid heptyl ester S N ON O N,
Il / \-- N

Example 148

4-[4-(2-Fluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid

S
\\\>\/O O
0] N N S//
Y 7 ~Me
T ;
[0475] 'H NMR (CDCl3): 6 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).

10  1sopropyl ester

15 Example 149

1-Isopropyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine

[0476] 'H NMR (DMSO-dq): §9.98 (1H, s), 7.79 (2H, d, J = 8.8 Hz), 7.63 (1H, ), 7.28
(2H, 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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[0482] '"H NMR (CDC13): 6 8.91 (1H, s), 7.60 (2H, d),
7.25 (1H, s), 7.19 (2H, d), 5.24 (2H, s), 4.26 (2H,
whedog/og328® (2H, t), 3.20 (1 H m, 2.94 (2H, nMPCT/BSHDE7/088978
(2H, m, 1.77 (2H m, 1.60 (2H m, 1.32 (8H m,
0.90 (3H, t). 144 VWO 2auammaazse PCT/ US2007/ 088978
Exanple 156 4-[4-(4-Tetrazol -
ner ! 4- sul f onyl

1- Pro%yY 4 Qgﬁﬂg?%ﬂg?q@wd}'y%mﬂ)zth}é%l j-KIK L‘Q]Lctﬂgiﬂrges] TH NVR

(CDClS) 8 8.91 (1H, s) 7 67 (2H, d, J= 8.8 Hz), 7.59

(2HdJ—88Hz) .. 88Hz)725(1
H s), 7 15 (2H 31\&2H d), 2.95
(1 H m, 2 37 (2R 17 (2K d),

1.94 (2H n) anple 157 2-tert- Buto
{4-[4-(4-tetrazol -1 -yl -phenoxyrethyl)

oo™ SRR R BT ch gl g SRR R g 70

(2H, d 9’——9§8(Pﬂzgl ,5.30 (2}7 sBD.q42HH, i) 2.89 (26 nﬁ)ZB|22FOZH 15.1%_07 1 B), 1.99
S) (1 n, 3H, in 28 (1 H in),
(4H, m3 13 Qi1 m), hjll (2H, m), @ﬁﬁi(:g)t Iz, H(ZZH m, 1.67 (1H,
m, 1.46(1 H m, 1.13 (9H, s). 15 [0485] Exanples
158- 205 were synt hesi z&tafupdrisine of | nternmedi ates
3-13 or Internediates 15-25 with the correspondi ng
ReY [ . 2.
3,3 Dlréﬁﬁgrg 6@{?21{ (rgzli n@éﬂk&el ?/lﬁpﬂregggﬁ?f%t%lm HiBR1-2271]-piperidin-1-yl}-butan-
one 2-met hanesul fonyl -pyrim di ne, 2-chloropyrazine, 2-
chl oropyri dazi ne or other suitable heterocycles in a

manner simlar to that deseribed i Exanpl e 47. One

skilled in the art orGan isvviII

appreci ate that copditfion® such 2Q_as-gokbnent (such as
: cN);

ure, base (such asy=aNEt 3, K2CCB,
2CC8) and concentration can be
selected thro gh routi ne experinentation to

[0478] 'H NMR (DMSO-dy): 8 9.98 (1H, s), 7.80 (2H, d, J = 8.8 Hz), 7.64 (1H, ), 7.28
(2H, d, J= 8.8 Hz), 5.20 (2H, s), 3.41 (2H, ), 2.95 (1H, m), 2.82 (2H, m), 2.18 (2H, m), 1.98
(2H, m), 1.69 (2H, m), 1.07 (9H, s).

Example 152
1-Butyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine

S

ey
\J@* SN

[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, J = 6.8 Hz), 1.98
(4H, m), 1.66 (2H, m), 1.39 (2H, m), 1.26 (2H, m), 0.86 (3H, t, J = 7.2 Hz).

i
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145 WO 2008/ 083238 PCT/ US2007/ 088978 optimn ze yi el ds.
Additionally, alternative coupling nethods can be used
wao b@s/osa2as wel | known in the art of organic syPeTES1087/088978

Exanpl e 158 5-Et hyl -2 aé4[4(3f|uoro4tetrazol I

-yl - phenoxymet hyl ) - t hi dmpleyp3 - pi peridin- | -yl } -

5 pyrimdine S NO NN , NNNF [04861 'H NWR
2-{4- é( CDCa:39z01-6- ﬂ-pﬁéndxllfrletl'@))rth&zd% @ahblpéii)d,m T.y1B 1{(3HifiBdromethoxy-

28 (1H, s), 6.70 (2H, m, 5. (2H, s), 4.83 (2H,

phenylwthaeor@l (1H, m, 3.05 (2H, m 2 47 (2H, q), 2.21

(2H, m, 1.81 (2H m, 1.20 (3H, t) 10 Exanpl e 159

2-14- [4-(2,6-Difluoro- 4 t et $agol

-yl - phenoxyr et hyl ) -t hi Hﬁi\,p D@l\n- -yl

-5-ethyl - pyrimdin NSFN jtJ NY NF\N-I\I:N
13) : 8.95 (1H, s), 8.1N=f2H s),

7.34 (2H, m, s), 5.35 (2H, 15 s), 4.76

(2H, m, B , M, 3.04 (2H, m, 2.46 (2H, Q),

2.16 (2H, m, 1.76 (2H, m, 1.19 (3H t). Exanple 160

5- _
04800 R DM Q1 8, Tl S B -4 7P 423 5.5 (i e o4
Hz), 7. 86) H-d1 7y 8.8 By, |7m4d(1h1es) 738 (2H, &N I 8IQ® Hay, 5.20(JH6), 3.84 (2H, s),

2.98 (1H, m), 2.93 (2H, m), 2.38 (2H, m), 2.00 (2H, m), 1.68 (2H, m).

[04871 'H NWR

Example 154

1-Methanesulfonyl-4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine
o) S
I \
-
O N
@] ‘ N
=
[0481] 'H NMR (DMSO-ds): 8 9.98 (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, 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).

P

N
I N
N /

N

I

Example 155

4-[4-(4-Tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine-1-carboxylic acid heptyl ester

\
N
O/kN X
OYN \Q N
N N
!
/\/\/\/O \=N

[0482] 'H NMR (CDCls): § 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, 1), 3.20 (1H, m), 2.94 (2H, m), 2.16 (2H, m), 1.77 (2H, m), 1.60
(2H, m), 1.32 (8H, m), 0.90 (3, ¢).
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WO 2008/ 083238 PCT/ US2007/ 088978 [0488] 'H NWR
(CDC13): 6 8.18 (2H, s), 7.29 (2H, n), 7.20 (1H, s),
WG2@9/0§86% n), 6.31 (2H, ), 5.17 (2H, s), 4.BAT/(P7/088978
M, 3.28 (1H, n), 3.03 (2H, n), 2.46 (2H q), 2.21
(2H, m, 1.81 (2H n), Exabple(1®H, t). Exanple 161 5
{2-[
[4-(&- Keﬁagélhwr Wnbf@qﬂétayl&mhammmm L(@Bl{ﬂer(é 4&édlfohp%§ﬁ%dﬂney

| met hyl -(4-tetrazol - -yl -phenyl)- am ne
NYN N=N |N[0489] 'HNI\/R(CDClS) 6 8.83 (1H, s),
8.16 (2H, s), 7.41 (2H, m, 7.02 (1H, s), 6.74 (2H,
n),482(1Hs)4792Hs)445(2Hn)325(1
H n), 3.01 (2H, 244 217 10 (2H, m,
1.77 (2H, m, 111( 62
{4-[4-(2-Fluoro- 4ote razoI-I- Neth‘yl) t hi azol

-2-yl]-pi perldl } 5- |soprop - pyENinidine S N
O/-z~N N 15 [0490] 'H NMR (CDC13): 6

892(1Hs 21(2Hs)751(1Hn)740(1H
m, 7.29 (L H s), 7.26 (1L H, m), 5.30 (2H s), 482

o Sohacbclh. gl P BB TS
7.35 (SN0 = 8 BHz)N 285 (HHLN), 7.1% (N nOHs.19 (21, s), 3.91 (2H, d), 2.95 (1H, m),
2.44 (3H, s), 2.37 (2H, m), 2.17 (2H, d), 1.94 (2H, m).

Example 157

2-tert-Butoxy-1-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-

ethanone

[0484] 'H NMR (DMSO-dq): § 9.99 (1H, s), 7.81 (2H, m), 7.26 (2H, m), 5.20 (2H, s), 4.36
(1H, m), 3.97 (3H, m), 3.28 (1H, m), 3.12 (1H, m), 2.71 (1H, m), 2.04 (2H, m), 1.67 (1H, m),
1.46(1H, m), 1.13(9H, s).

[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
as solvent (such as DMF, CH3CN); temperature, base (such as NEt;, K,CO3, NaHCO;,

Na,CO;3, Cs;CO;3) and concentration can be selected through routine experimentation to

145



10

15

147 WD 2008/ 083238 PCT/ US2007/ 088978 [04911 'H NWR

(CDC13): 6 8.97 (1 H s), 7.80 (1 H s), 7.50 (1 H,
worpgos/ssees (1 H, m, 7.27 (1 H s), 7.24 (1 H rpey/uSHNATEE9TS

(2H, s), 4.42 (4H m, 3.24 (1 H m, 3.04 (9H m,
optimgze deld H\ddﬁqna]_lygeﬂten(aziMe cogplinExaatipdds cas e Bsgdohgze well known

| -2 4-(2-met hyl -4-tetrazol - |
in thea?IOfﬁﬁ%ﬂgﬁf‘ﬁ‘g% iyl ) - t hi azol - 2- yl]-piperidin- | - yl
}-pyrimdine S NO ~N NYN\ N "N=N[0493] 'H NWR
(CDC13): 8 8.88 (1H, s)Exanple 168H s), 7.48 (1H s),
7.44 (1H, m, 7.24 (1H, m, 7.05 (1 H m, 5.26 (2H
5-Eth)2- {4{ 8B -{18bto-Metradol A7yl ghehoxyMheth3)-GBado2bh yIhipeddid -yl } -
(2H, q), 2.37 10 (3H, s 2.22 (2H, m, 1.81 (2H m,
pyrimging (3H, t). Exanple 165 5- Chl oro- 2-
{4-14-(2-chl oro-4-tetrazo| 1-yl - phenoxynet hyl ) -t hi azol

-2-y|]-piperidin| -yl Wdlnes NONN\VN ri1
Cl N=N N 15 etone-d(,), 8
9.68 (1 H, s) 8. 33 2H s)N NSIN 7.86 (1 H,

in), 7.60 9 (1 H s) 40,\,4{|\IH s), 4.78

(2H, m, 34{% : 316(2H n)FZ 20 (2H, m,
1.77 (2H, m W) 2008/ 083238 PCT/ US2007/ 088978
Exanpl e 166 2- {4-[4-(2-Chloro-4-tetrazol- |

[0486} VH mmlemmme)t&g Io;aﬂm Az019 2Hls), -7p18p(eHi d1)n7 28 (FHs),)6.70 (2H,
- 5- | uor o ¥ %¥r||n|d|ne

m)523(2H s)483(2H m) 3.31 (IH, m), 3.05 (2H, m)247(‘2H q), 2.21 (2H, m), 1.81

(2H, m), 1.20 (3H, t).
Example 159

2-{4-[4-(2,6-Difluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -5-ethyl-

YO”%OW'N

[0487] 'H NMR (CDCls): § 8.95 (1H, s), 8.17 (2H, s), 7.34 (2H, m), 7.28 (1H, s), 5.35 (2H,
s), 4.76 (2H, m), 3.27 (1H, m), 3.04 (2H, m), 2.46 (2H, q), 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-yl} -pyrimidine

Woghsve
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\' N NN'" C N=N F3CI1I'r~9%\ 5 [0495] ' H NWMR
(acetone-d6), 6 9.68 (1 H s), 8.62 (2H, s), 8.01 (1
wo008p8323886 (1 H m), 7.61 (1 H s), 7.60 (1r&¥/Usd0p7/088978
5.41 (2H, s), 4.92 (2H ), 3.46 (1 H m, 3.27 (2H,
[048&1r) H NMVRS( Q) ()8, 18 (2HB6), [ 2PL2H) m), E)MH@S)16P924H m), 6.31 (2H,

m), S b3S RBLRDL ) 2841 Bz d- AT BIp2 8 (4D: 321 GHgm 1.1

(2H, 9 151-9t(1l‘\13'}fll%or omethyl -pyrimdine s ~NN1 NO F3C-N
17/ NN N=N [0496] 'H NMR (CDCl13): 5 8.73 (1 H, s),
8.46 (2H, s), 7.22(1 0 (1 H s), 6.90 (1 H,
s) 5.24 (2H, s), 4. ?%JP'CH)& 3.35 (2H m, 3.17
(2 n, 2.23 (2H, |n) 09 (3H, s& 82 (2H, m,
{2-[145 m)(lmyrmdghn 2151)-@4@;1@1@4 yﬁgh@z@m B 'rgaﬂgd} (4-tetrazol-1- yl phenyl)-
4-[4-(2-isopropyl -5-nethyl -4-tetrazol - 1-yl - phenoxynet
yl)-thiazol-2-yl]- piperidin- | -yl}-pyrimdine s f
\N Il \\r NOCIN 1/ NN_NN 149 WO 2008/ 083238
PCT/ US2007/ 088978 [ 0497] SRy NVR (CDC13): 8 8.73 (1 H,

s), 8.20 (2H, s), 7. -~ s) 6.90
(1'H s), 524(Hs)478(F’,\ (1H, ),
3.28 (1H, mwﬁ 2.19 N=1$. 09 (3H

s), 1.79 (2 20 (6H, d). Exan'ple 169

amin

[0489] 'H NMR (CDCL): & 8.83 (1H, s), 8.16 (2H, s), 7.41 (2H, m), 7.02 (1H, s), 6.74 (2H,
m), 4.82 (1H, s), 4.79 2H, s), 4.45 (2H, m), 3.25 (1H, m), 3.01 (2H, m), 2.44 (2H, q), 2.17
(2H, m), 1.77 (2H, m), 1.11 (3H, t).

Example 162

2-{4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -5-isopropyl-

S
A\
SRR
N N =N
Y
~N

[0490] 'H NMR (CDCls): § 8.92 (1H, s), 8.21 (2H, s), 7.51 (1H, m), 7.40 (1H, m), 7.29 (1H,
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
(2H, m), 1.80 (2H, m), 1.23 (6H, d).

pyrimidine

Example 163
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10

15

5 5-Ethyl-2- {4-[4-(4-tetrazol - |
-yl - phenoxyi net hyl ) - oxazol -2-y| ]-piperi di n- I -yl }
wopyosiogazei ne O N ONN\ / N "N=N [0498] ' HEUVES2007/088978
(CDC13) 8 8.91 (1H, s), 8.18 (2H, s), 7.65 (1H, s),
[04917 I&(NI‘(/IRI-QCUGI;) 88]957 ((IEIHs) 7r‘6)0(15[ ©3 7(52H] Hs)n,), 744(691}( 2h1) 7.27 (1H,

5), 7. 2(42(|J+H, ) 5-%.7 in, f(>3ﬂ42t('jlﬂ, 11@ %Hﬁ,éﬂh?&%ﬁ’ﬁc Fh 2-25 <2H, m), 1.88
éff [4-(2-fluoro-4-tetrazol -1-yl - phenoxyret hyl ) -oxazol -
yl]-piperidin- | -yl } - pyrirridine O NGOG \ NON N
N NN NN 15[0499]'HN|\/R(%:D01 8 8.93 (1 H s),
8.17 (2H, s), 7.67 (1 HExampled®dg (1 y in), 7.41 (1
H m, 7.29 (1 H in), 5.11 (2H, s) 4.67 (2H, m,
[0492]35038h3(182H{4 M-(2-Retll- GaHrazq) 1- }Qp]ll@m(xzn‘l,ethyj) -thibzgl42- y(]adfpendm 1-
YEZE%l 1.18 (3H, t). 150 WD 2008/ 083238 PCT/ US2007/ 088978
yD-pyEiAisee 171 2- {4-[4- (2-Fl uoro-4-tetrazol - |
-yl - phenoxynet hyl )-thiazol-2-yl]-piperidin- | -yl
-5- trifluoronethyl-pyrin®dine F SO~ NN N1/ NON

F3C N N=N 5 [ 0500 8,91 (1H, s
8.49 (2H, s), Lo J(: @ i, 2N ng d)
%=182 (2H, s)

J—76Hz)73i€, ,729(1 :
4.95 (2H, m 3 37N(1IH, m, 3.15 (2H, n), 2.24 (2H,
m, 1.81 (2H,"m. Exarrpl e 172 5-Decyl -

{4-[4-(4-tetrazol -1-yl - phenoxynet hyl() th| azol - g
[0493 &1 NAMIR (@DI3)30 8.8§ (15 i 189 (2H, 5), 7.48 (1H, ), 744(1H m) 7.24 (1H,

m), 7.05 (1H, m), 5.26 (2H, s), 4.83 (2H, m), 3.27 (1H, m), 3.05 (2H, m), 2.47 (2H, q), 2.37
(3H, s), 2.22 (2H, m), 1.81 (2H, m), 1.19 3H, 1).

Example 165

5-Chloro-2-{4-[4-(2-chloro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -

S
A\
NN NN
L °
Cl Z

[0494] 'H NMR (acetone-dy), 8 9.68 (1H, s), 8.33 (2H, s), 8.01 (1H, s), 7.86 (1H, m), 7.60
(1H, m), 7.59 (14, s), 5.40 (2H, s), 4.78 (2H, m), 3.40 (1H, m), 3.16 (2H, m), 2.20 (2H, m),
1.77 (2H, m).

pyrimidine
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10

15

S- NO\ N1/ NN ~ NeN 10 n-Ad OH21 N ~ N [0501]
"H NVR (DVBO-d6): 6 9.97 (1H, s), 8.21 (2H, s), 7.80
W@ 2043/088238)= 8.8 Hz), 7.65 (1 H, s), 7.28 (2H, PBCT/US2607/088978
8.8 Hz), 5.20 (2H, s), 4.66 (2H, m, 3.32 (1 H m,
3 01 (2H, m, 2.3 7 (Xtamplel1@ 09 (2H, m, 1.60 (2H,
, 1.45 (2H, m, 1.21 (14H, m, 0.82 (3H, m. Exanple
{ 1-yl}-5-
24 %?%Jﬁor? A A B A R R T P a2
tnﬂum@h&ﬂnybbﬂpmmeel din- |-yl}-pyrimdine- 4-carboxylic
acid nethyl ester SSO Me NYN N1/ NON N=N MQC
[0502] "H NMR (DVMSO-d6): 6-9.97 (1H, s), 7.80 (2H, d,

J= 8.8 Hz), 7.66 (1H, s),\ (2H_d, J = 8.8 Hz),
7.01 (1 H s), 5.21 (2F sV 4.06((2M._mSn3. 84 (3H
s), 3.33 (1 H iN 20 (2H, M/ 238 (3H, s),

2.14 (2H, m, ]“/61 (2H m. 151CW0 2008/'083238
PCT/ US2007/ QW Exanpl e 174 4-Chloro-2- {
4-1 4- (4- tetrazol - |

s ACIETGHRELY S B BLRPT L P
: 9 4 )08
(18, of TRt Pl e 3 P S, 18, 5 3700 R R DS (I, )
180(2H, ). = 8.8 Hz), 6.49 (1 H d, J =5.2 H), 5.22 (2H,
s), 4.85 (2H n), 3.30 (1H m), 3.07 (2H m, 2.21

(2H, m, 1.80 (2H m. Exapk e6A75 2- Chl oro- 4-
{4-[4-(4-tetrazol -1- yI phenoxymnet hyl ) -t hi azol - 2-yl ] - pi

2-{4- [P ?i s%ppop]yl X méthﬁyﬁ{ etrazolnl ~yl- p%enoxymethyl) thiazol-2-yl]-piperidin-1-yl}-
5-trifluoromethyl-pyrimidine

[0496] '"H NMR (CDCl): & 8.73 (1H, s), 8.46 (2H, s), 7.22 (1H, ), 7.10 (1H, 5), 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).

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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NN1/ NNMr NNN C 10 [0504] 'H NVR (CDCL3): 6
8.90 (L H s), 8.05 (1 H d, J=26.4H), 7.61 (2H d,
wQ 200888R34z), 7. 28 (1 H s), 7.17 (2H, d, J =P@I/8S1dn}/(88978
6.46 (1 H d, J = 6.4 Hz), 5.23 (2H, s), 4.45 (2H,
[(0497) MBI NMB_(EDAIDHD 8173, (1B, 958, (zmcszm 2 R(12T s{,2H)9 (TH, s)L 688 (1H, s),
176 6-
524 (211 1T 15 (R B 3ctS- A Ly 0 pheh btk APT Y2 k2ol L GHy . P GH.
din-1 I pyri m di ne- 4- 15 carboxylic acid M O
S)’l'ﬁq?HN*“?)leAﬁH }I\il):N HOOC [0505] "H NMR (DVBO-d6): 6
13.3 (1H, br), 9.97 (1H s), 7.80 (2H, d, J= 8.8 Hz),
7.66 (1 H s), 7.28 (2Er‘alaplej69~ 8.8 Hz), 6.98 (1 H,
s), 5.21 (2H, s), 4.79 (2H, m, 3.34 (1 H, in), 3.05
5 S-Ethjl22H,{4—ﬁ¢)-(4-12311@5()1(13H;p®)lpxﬁndByIQ—Bkhzoir)l;yl]lpi@@‘i({iﬁH,-yli}fp)yrimidine
152 WO 2008/083238 PCT/ US2007/ 088978 Exanple 177
5- Chl oro-4, 6-di fl uor o- 2 0
{4[4(4tetrazo| 1-yl- &yﬂeth -thiazol 2-yl]-pi
perldln- -yl '} - pyri dl'ﬁe SO YK N/ NON

N F5 [ 0506]N CDC13) : ,g s) 7.61
(2H d, J= 8N23/@/N727(1H s), 716( J= 8.8

5. 23 (2 ZN4. 69 (2H, m, 3.32 (1H, n), 3.10
(2H m, 2.23 (2H, n), 1.80 (2H, n). Exanple 178

[0498 ALHEINRAR GEBCIL): 8 8.91 (1H, s), 8.18 (2H, s), 7.65 (1H, ), 7.60 (2H 7.15 (2H,
4-1 4- (g tet3r)azol (yf )pheno(xyrre)t hyl )( hls)azo -(2-ym) pi (

m), 5.9 FAHi h-4.69 @AH,-mpy Bi 1% @Hnen), 246OGH, q), 2. 14 (2H, m), 1.86 (24, m), 1.19
(3H, t).

10 Example 170

5-Ethyl-2- {4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-oxazol-2-yl]-piperidin-1-y1} -

pyrimidine

15 [0499] 'H NMR (CDCl;): 5 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, m), 2.45 (2H, q), 2.12 (2H, m), 1.84
(2H, m), 1.18 (3H, ¢©).
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NNVN1/ NN N=N Z 10 F [0507] 'H NVR (DVBO-d6): 6
9.97 (1 H s), 841 (1 H in), 7.80 (2H, d, J = 8.0
woi2008/083286 (1 H, s), 7.28 (2H, d, J = 8.0 Hz)pPCBUSW0T/A88978
H m, 5.20 (2H, s), 4.60 (2H, m, 3.32 (1 H m, 3.10
(2H, m, 2.11 (2H, m, Ex®dpedAl n). Exanple 179 15
2- Fl uor o- 4-
2-{4-[4- h%(&lﬂt&;a&@lzplr hetox PRGOS XRBENIVL 13- bYeadRl 1 rlyé] pl
pgﬁldln 1-yl } -gy%|n1 ?ne 9%) N N 19;b%h NI r
trifluorpaBd8]-py NN (DMSO-d6): 8 9.98 (1 H, s), 8.08 (1 H,
m, 7.80 (2H, d, J =9.2 Hz), 7.67 (1 H s), 7.28
(2H, d, J = 9.2 Hz), 6 84 (1 H m,F5.20 (2H, s), 4.40
(2H, m, 3. 4o (1 H, (24, 2.13 (2H, m,

1.63 (2H, : 153 V‘D@BJJ& 820}3\7/ 088978
Exanpl e 180 2-

{4-[4-(4-Tet a{ﬁg phenoxynet hyl ) - thNazloI 2-yl]-pi
perldln 1- yI zol e-5-carboxylic aC|d et hyl ester

ONNNN"N SNN OO/ 5 [0509] 'H NMR
5 [0500] ( DNBOIB)(CDEC1Y; 8.9 (H, s))849 (B4, §).1-52 (hH, 477806 B, Tk (1H, d,

s=763Tm Pu{iHgy 72?”51‘ e 3F o 555 o) 5 217@@?(%% CH,m)

2_24(231,313,51.s(gm, . 2.15 (2H, m), 1.75 (2H, m, 1.23 (3H,
Exanpl e 181 4-1m dazol - I -y1l-6-
{4-[4-(4- tetrazol-l-yl henox thyl)-thiazol -2-yl]-pi
peri din- | -yl } - 10Egyr|?w<}ene S\

5-Decyl-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

o0,

[0501] 'H NMR (DMSO-dy): 8 9.97 (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 (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).

,N
10 n-CqoHz4 N_N

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
Ve N DA
N § NN
N N=N
MeOZC

[0502] 'H NMR (DMSO-d): §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, 5), 5.21 (2H, s), 4.76 (2H, m), 3.84 (3H, s), 3.33 (1H, m), 3.06
20 (2H, m), 2.36 (3H, s), 2.14 (2H, m), 1.61 (2H, m).
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10

15

N\/ NnN N, NN NC ~> N [0510] 'H NVR (DMVBO do):
6 9.98 (1H, s), 8.59 (1H, s), 8.43 (1H, s), 8.01 (1H,
wa@l2003/083232 Hz), 7.81 (2H, d, J = 8.8 Hz), 7.6HCT/LSIN7/088978
s), 7.27 (2H, d, J =8.8 Hz), 7.14 (1 H s), 7.10 (1
H d, J= 1.2 Hz), 5.20E¢@#ples)7’4 4.61 (2H, in), 3.40
(1 H m, 3.15 (2H, m, 2.15 (2H, m, 1.66 (2H, 15
4-Chloi-2- faxanalieradB L 1 54 BhBydxyarethyl)-thiazol-2-yl]- plpendm 1-yl}-pyrimidine
{4- [4 (6 tetrazol-l-yl pyr| i n-3-yl oxymet hyl ) -thi azol -
2-yl]-piperidin- - r|r|d|ne NS N ON NON

yl py
NN 154 V\D2008/ 083 /\ (m 978 105111 " H
NVR ( CDC13): (1 H r\s) = 3.0
s)Y

H), 82(2H sz) 7.58 (1
H dd, J = ,30Hz)727(1Hs)527(2H
s), 482485C|(2Hm) 3.22-3.35 (1H, m), 3.0-3.1, (2H,
in), 2.47 (2H, q, J= 7.2 Hz), 2.2-2.23 (2H, m,

[0503]agﬁ,6]}1g%1(§g5(§1ﬂwé 8[})})l(1%[ 1953 uta, A5 A b0 (A, d, v = 8.8 Ha),

7.25 (1%14314' 166‘(2Hea razels- Hz)yds zmym cH, =35 ¥ [ y9Et (@)H )s) umsﬁ%%ﬂ m),
er|d|n- - rlmdlnes
330(1Hm) %@%@1 mH2MWFQZHDv$O&(g§2H 61)10. 07 (1H s) 8. 42
(1H, d, J= 3.0 Hz), 8.21 (2H, s), 7.99 10 (1 H d, J=
9.2 Hz), 7.86 (1H, dd, Banpl21, 3.0 Hz), 7.70 (1 H,
s), 5.30 (2H, s), 4.62 (2H, m, 3.56-3.60 (1H, ,

2- Chlo?o X 321?[%Q£' térfa'ilol f'-l/l pl%en%ﬁylglgt'ﬂyl)st)u’azc;i 27%] Jplpeﬁd{nzi—l’yl }ngynmldme

S

) O\Q

N NN
NN N1
Ni?l/ N=N
Cl

[0504] 'H NMR (CDCls): § 8.90 (1H, s), 8.05 (1H, d, J = 6.4 Hz), 7.61 (2H, d, J = 8.8 Hz),
7.28 (1H, s), 7.17 (2H, d, J = 8.8 Hz), 6.46 (1H, d, J = 6.4 Hz), 5.23 (2H, s), 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-

\(r\y@/kjvo N

HOOC

carboxylic acid

[0505] 'H NMR (DMSO-dy): & 13.3 (1H, br), 9.97 (1H, s), 7.80 (2H, d, J = 8.8 Hz), 7.66
(1H, s), 7.28 (2H, d, /= 8.8 Hz), 6.98 (1H, s), 5.21 (2H, ), 4.79 (2H, m), 3.34 (1H, m), 3.05
(2H, m), 2.35 3H, ), 2.13 (2H, m), 1.62 (2H, m).
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15

Exanpl e 184 5-Chl oro- 2-

{4-[4-(6-tetrazol -1-yl-pyridin-3-yloxynethyl)-thiazol -
wQ@200BpsBperi din-1-yl }- pyrimdine. Cl--c N PCNMUS2D0M88978

O NN 15 N~-7N [0513] "H NWMR (CDC13) 6 9.44 (1 H, s),

8.28 (1 H d, J 3.0 Hexample237(2H, s), 8.02 (1 H, d,

J:9.0l—|z),758(1Hdd J=9.0 Hz, 3.0 Hz), 7.28

5-Chlog%ﬂﬁ—(§[¥]uor§:%k-§g v e?r)é)ﬁl‘llﬁg-p eﬁ%ﬁ%@%ﬂ%ﬁ& 2253] %rpggdm 1-yl}
pyrimidi2éi, m) 155 WO 2008/ 083238 PCT/ US2007/ 088978 Exanpl e

185 2-
{4-[4-(6-Tetrazol -1-yl - pyr$ 3 yl oxymet hyl ) -t hi azol -

2-yl]-piperidin- | -

trifluoronethy N'nd neNs NF NNESNWN O F NN
N N;N5£:p (DVBO-d6): 8 108687 (1H, s),
8.68 (2H s (1H d, J= 3.0 Hz), 7.99 (1 H, d,
J=9.2H), 7.86 (L H dd, J = 9.2 Hz, 3.0 Hz), 7.72

(1 H s), 5.73 (2H, s), 4.74-4.77 (2H, 1), 3.37-3.43
1 3 A ,
[0506]( "5'131\%% %P(éﬁ) 6%]91%%14”8 iézﬂﬂd %—gs(}?)}' 7.9 (1H,5), 7.16 (2H, 4,
J=38. 8{H41),[5423( @H, 8),Me6%0(2H, m)) 3. ahemxynetlm(lzp{ mummmzﬂy)l 1 8Pi(2H,
m) peridin- | -yl} -pyri dazine s C N~ I N:--N
- NIN 10 NN

Example 178

4-Fluoro-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidine

S
.\ 0
CY@A@V T
=N

F

[0507] 'H NMR (DMSO-ds): §9.97 (1H, s), 8.41 (1H, m), 7.80 (2H, d, J = 8.0 Hz), 7.66
(1H,s), 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
2-Fluoro-4-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -pyrimidine
S

\ O\©\
NS
NN N NN

=N
F
[0508] 'H NMR (DMSO-ds): 8 9.98 (1H, s), 8.08 (1H, m), 7.80 (2H, d, J= 9.2 Hz), 7.67
(1H,s), 7.28 (2H, d, /= 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).



[0515] "H NMR (CDC13): 8 8.91 (1 H, s), 7. (2

= 9.0 Hz), 7.26 (1 H s), 7.22 (1 H d, J 9. 6 Hz) ,
wQq23/0828% d, J= 9.0 Hz), 6.95 (1 H, d, J= 9. 6PE®YS2007/088978

5.23 (2H, s), 4.43-4.47 (2H, n), 3.31-3.37 (1H, m,

3.12-3.19 (2H, m, 2.259&naseamm in), 1.90 (2H, in).

61 d, J

Exanpl e 187 15 2-Tetrazol - -y1l-5-
. t H _ R H .
2-{4- 4{(41 "["éhla%?l .6t 5%@&*&@%%2?1?%2@2%Wh%hgm Ryﬁiﬂhzgfﬁ%ﬂn%mﬁlbxyhc

acid et}@lmm NzzN ~ 156 WD 2008/ 083238 PCT/ US2007/ 088978
[0516] 'H NMR (DMSO-d(,): 8997(2H s), 867(1 H,
s), 8.37 (1 H s), 780(2 8 7.67 (1

H s), 7.28 (2H d, J’m(zﬂ%
4.50-4.53 (2H, . 3 /8- 3N44 (1 N17-3. 23

(2H, nm), 2.15- 1.69-1.77 (AN m) . Exanple

188 5 {2-[ 14 Et yI
-pyrimdin-2-y\)-piperidin-4-yl]-thiazol-4-yhnethyl}-(
6f|uoropyrid|n3yl) arrine\N\N N\F N N

5 [0509] n’) H?JMBT@R'&N&%%9£7 (14, 9)17(814.+(I,l|ﬁ|s i)T o ézLJ gu% C&%‘Fﬁ 368

(IH, 57 28 {l%g'zd’ 22980 Ei% s A- éﬂﬁr 4) §51f((§f§' tszS .gogﬂ%’)iﬁ%i”j (%gl: md, $35

(3H, m;3201@ @HOf) (2 (28, m)21423 (mZH Je&,7.20Hz)\. 6 Hz), 2.18-2.20
H m, 1.79 (2H m), 1.20 (3H, t, J = 7.6 Hz).

Exan‘pl e 189 2- E le 181
{4 [4 (2,6-D fluoro-4- rré?wgneesulfonyl phenoxynet hyl') - t

4-Imida}go? 1 6° {4yﬂ Ietp azoll q yrl]:phlenc;)ééllmekh}/_l)gthlazop% yl]pﬁ{perl 1n(il yri?-
10 pyrimidine

[0510] 'H NMR (DMSO-dy): § 9.98 (1H, s), 8.59 (1H, s), 8.43 (1H, 5), 8.01 (1H, d, J=1.2

Hz), 7.81 (2H, d, J= 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 (2H, m), 2.15 (2H, m), 1.66 (2H,
15 m).

Example 182

5-Ethyl-2- {4-[4-(6-tetrazol-1-yl-pyridin-3-yloxymethyl)-thiazol-2-yl]-piperidin-1-y1}-

O

N

pyrimidine.

z—Z

/ >

2.7
pd
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10

15

O S, NYNF O15 N[0518] 'H NMR (CDC13): 8 8.19 (2H,
s,), 7.51 (2H, d), 7.25 (1H, s), 5.40 (2H, s), 4.82
W@ 244808328 3. 30 (1H, m), 3.06 (3H, s), 3.03 (2rCT/IP2007/088978
2.48 (2H, q), 2.15 (2H, m, 1.74 (2H, m, 1.20 (3H,
[0511%)}4 NABR (@@C%QOES@ A83238) RCIY U$IZQ07/:@8(BHZ§8 Feairp), €.0290H, d, ./
Butyl-2- {4-[4-(4-tetrazol -
= 8.8 Hy), 7pRehidx§deths.B Yz hiddEol .27 ﬁllll’} Spipet (28, 8), 4182:4:85 {2H,m),

3. 3@%5{"1&&3'}? 1'\'@%&?1” D4 '?'(ﬂjl 4,9/%212 (}5[:2\%52(3?5’%%} 1Ff6-1.86
(2H, n@)u@(;ﬁ (2H7zﬁzm, 5.24 (2H, s), 4.83 (2H, m, 3.30
(11, n)(,z 3,04 (2H ), 2.42 (2H t), 2.23 (2H ),

. H m, 1.52 (2 4 (2H m, 0.92 (3H,

m Examp T (4( { 2‘?‘*""’}833 (2r-m (

- di -
S-MetGE hmfﬁ-kﬂ%ér | F}‘) vl pnbﬁpdbrhé*[yl(%l%/%}eetwq) Bl Ak PR siY-
pyrlmr]i& [0520] 'H NVR (CDCL3): 6 8.18 (2H, s). 7.19 (1H,
6.92 (4H m, 5.12 (2H, s), 4.84 (2H ), 3.86
(4H br), 3.30 (1H, m), 3.Q5 (6H m, 2.46 (2H q),

221(2H m, 1.78 ( in), \1.19 (3H, t). Exanple
192 15 5-Nitro- 2N N
{4-[4- (4-tetraZpl -71/- henoxy et t hi azol - 2-yl ] - pi

peridin- | - yrimdine W
~

N 'Tj/\\
N:N’

N

[0512] 'H NMR (DMSO-dy): & 10.07 (1H, s), 8.42 (1H, d, J = 3.0 Hz), 8.21 (2H, 5), 7.99
(1H, d, J= 9.2 Hz), 7.86 (1H, dd, J = 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-yl]-piperidin-1-yl } -

O

pyrimidine.

\
z-z
2
z

14

N

/

[0513] '"H NMR (CDCl;) & 9.44 (1H, s), 8.28 (1H, d, /= 3.0 Hz), 8.23 (2H, s), 8.02 (1H, d, J
=9.0 Hz), 7.58 (1H, dd, /= 9.0 Hz, 3.0 Hz), 7.28 (1H, 5), 5.27 (2H, s), 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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N NNN NO2N [0521] '"H NWR (DVMBO-d6): 6 9.91 (1H,

s), 9.11 (2H, s), 7.83 (2H, d, J=8.8 Hz), 7.68 (1 H,
w@2008/88238 (2H, d, J= 8.8 Hz), 5.22 (2H, s), 4.8AT/{214p7/088978

m, 3.39 (1 H, n) 3.31 (2H, m, 2.23 (2H, s), 1.68

(égl m. 158 WO 2008/ 088e88plPd$s US2007/ 088978 Exanpl e

2-{4-[3: (6@*&1@5@ Byl d-8 Sl 6aathd-iaphenoxyipatdiyl )yl 5k azol
-2-yl]-5-tri fluoronethyl-3,4,5,6- tetrahydro-2H]

rifluooreethprpyintidingyl s N NN NO NN F~C FF5
[0522] 'H NMR (CDC13): 6 8.91 (1H, s), 8.39 (1H, s),

7.76 (1H s), 7.61 (2H_m, &5 (1H s), 7.18 (2H
m, 5.24(2H s), @ 167 ,Ks 26 (1 H n), 3.06
(2H, m, 2.25 ( WN 2.01 2H n) Exanpl e 194

u

3' - Chl oro- 4 F[i} oro-4-tetra? -yl - phenoxynet hyl
) - t hi azoI-2-yF]-5‘-tr|fIuororrethyH 1

3,4,5,6-tetrahydro-2H[ 1,2']bipyri yrh N\ ~No \ / F
N\

5
N NNNN F~\ ",  C F,\ F N\N/

[0514] "H NMR (DMSO-dg): 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, J = 9.2 Hz, 3.0 Hz), 7.72 (1H, s), 5.73 (2H, 5), 4.74-4.77
(2H, m), 3.37-3.43 (1H, 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

[0515] 'H NMR (CDCls): 8 8.91 (1H, s), 7.61 (2H, d, J = 9.0 Hz), 7.26 (1H, 5), 7.22 (1H, d, J
= 9.6 Hz), 7.17 (2H, d, J = 9.0 Hz), 6.95 (1H, d, J = 9.6 Hz), 5.23 (2H, ), 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

2-Tetrazol-1-yl-5- {4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -

NN jﬁj\O
|8

!
N

pyrazine

2

~

1/

=z
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[0523] 'H NMVR (CDC13): 6 8.94 (1H, s), 8.38 (1H, s),
7.75 (1H, s), 7.53 (1H, in), 7.40 (1H n), 7.31 (1 H
wasMs238 (1 H n), 5.31 (2H, s), 4.15 (2H d)PCBUSHO(/188978
H n), 3.09 (2H, n), 2.23 (2H d), 1.99 (2H, nm). 15
[0516FXAMNVIB (DBBS G-dghlocr 9 @4H, s), 8.67 (1H, 5), 8.37 (1H, s), 7.80 (2H, d, J = 8.8
4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxy yl )-1thiazol
Hz), Hi G Spasnoh s T S5 3] i SR d S O R BTG H.
/ \- 8 PCT/ US2007/ 088978
‘n)’3‘P6§2j§](wHHmKiN%15(%%%1(%?3‘%’olséggg'gf(a égll{—i,lgic,r), 8.20 (2H s),
7.52 (1 H m, 7.40 (1 H, 28 (1 H s), 7.25 (1
H m), 5.28 (2H s), 4_%3@59,1%?}), 3.30 (1 H, n), 3.07
(2H, m, 2.20 (2H, M, 1.79 (2H, n). Exanple 196 5
{2-[1-85-EByl-Dyomidin@-y)-pipefidint &y dhiorel #-ylmednd hik yireronyyridin-B-yl)-
. iazol-2-yl]-3,4,5,6-tetrahydro-2H [1,2']bipyridinyl S
amiNeN O NON N N ,N=N C C [0525] 'H NVR (DVSO d6): 8
9.98 (1H, s), 8.26 (1H, s), 8.03 (1H, s), 7.81 (2H
d, 7.67 (1 H, s), 7.29 (2f\d), 5.21 (2H, s), 3.79
(2H, m), 3.24 (1 H m

: : 2HN m/==R.14 (2H m,
10 1.84 (2H, n). Exanple 197 H'N\@\F
3' - Chl or 0- 4- [ 4- (4T - 1-yl -phenoxtynet hyl ) - t hi azol
-2-yl] -3,4,5\6@} hydr o- 2H [
1, 2" ] bipyridinyl-5"-carboxylic acid ethyl ester S O -

/=N NN i NN
[0517] '"H NMR (CDCL): & 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, J = 5.2 Hz), 4.29 (1H, br
s), 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).

Example 189
2-{4-[4-(2,6-Difluoro-4-methanesulfonyl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-5-
ethyl-pyrimidine

F

S\’\>\/O @]

Weaase
N
S
N

SR

[0518] 'HNMR (CDCls): & 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, s), 3.03 (2H, m), 2.48 (2H, q), 2.15 (2H, m), 1.74 (2H, m), 1.20
(3H, t).
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OC 015 [0526] '"H NWR (CDC13): 6 8.92 (1 H, s),

8.74 (1 H s), 811 (1 H, s), 7.61 (2H d), 7.25 (1 H,
W@ 2008/883238 (2H, d), 5.23 (2H, s), 4.37 (2H m,PdAI/BR007/088978

(2H, m, 3.31 (1H, m, 3.08 (2H, m 2.26 (2H, m,

1.98 (2H, m, 1.38 (3HExamplad9 WO 2008/ 083238

PCT/ US2007/ 088978 Exanpl e 198
5- Butﬁz [m(mre&aio«} USE gh@hé@mﬁthyl} -thi/ot- Qn@p@wﬁ@hhwl -pyrimidine
t hi azol - 2- 6-tetrahydro-2

[12]b|pyr|d|nyl- [ -C oxyld ¢ acid rrethyl ester SN

NONi NN N 0527] ' H NMR ( CDC13
| (1H/ s) N 3\[/%(" s), 7. él (2H)

6 8.91 (1H, :

d, 7.25 (AH, s), 7.16 (2H, d), 5.2 ?H, s), 3.91
(2H, m, 3.88 (3H, s), 3.28 (1H, m 08 (2H, m,
2.20 (2H, m, 1.93 (2H, n). Exanple 199N5 ‘&t hyl - 2-
{3 rret hyl - 4-[ 4- (4- tetrazol 1 yI phenoxyméﬂwyl) t hi azol

-yl ]-piperidin-1-y yrimdine S 11 NN N

s N o 548, M SEERB A5 o

m), 5. ﬁ@ﬂ é)ZHfDSS (QH&Q)LB ﬁﬂ(lﬂZhh) P4 (BHAR), 3.202H28), 2. 2h)2H,2nP2.84
rré in), 2.45 (2H, in),

(2H, 1152 ﬁ%fﬂ( ii3I4 (%Iylgmi 02%2 Q3§i»1m)r n), 0.82-0.92 (3H). 15
Exanpl e 200 5-Ethyl -2- {4-[4-(2-fluoro-4-tetrazol -|
-yl - phenoxynet hyl ) - t hi &xainp2e 91 - 3- et hyl - pi peri di n-

4-(4-{2-[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethoxy}-phenyl)-

O~
Q

[0520] 'HNMR (CDCL): § 8.18 (2H, s), 7.19 (1H, s), 6.92 (4H, m), 5.12 (2H, s), 4.84 (2H,
m), 3.86 (4H, br), 3.30 (1H, m), 3.05 (6H, m), 2.46 (2H, q), 2.21 (2H, m), 1.78 (2H, m), 1.19
(GH, 1).

morpholine

@

O

Example 192

5-Nitro-2-{4-[4-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl }-pyrimidine

[0521] 'H NMR (DMSO-dy): § 9.91 (1H, s), 9.11 (2H, s), 7.83 (2H, d, J = 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).
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1-yl '} -pyrimidine S\ NON NNN-~ NN N 161 WO
2008/ 083238 PCT/ US2007/ 088978 [0529] 'H NMR (CDC13):
wG2@308268H, s), 8.17 (2H), 7.52-7.25 (4H, i n)PCBUSD07/088978
(2H), 4.84-4.46 (2H, , 3.47-3.22 (2H, m, 2.91 (1
H m, 2.62-2.43 (1 H, kyampledd3(2H m, 2.07 (2H, m,
1.18 (3H, m, 0.90-0.79 (3H, m. Exanple 201 5
Chl5rm[4’{41t62razol 1-yl-phenoxymethyl)-thiazol-2-yl]-5'-trifluoromethyl-3,4,5,6-
{4-14- EZ fluoro-4-tetrazol -1-yl-phenoxynet hyl)-thiazol
tetlah)lCQO)ZIh] 132 Hemwidiny pi peri din- 1-yl } -pyrimdine S~ F\
NONN NNN NOC [0530] "HNW (CDC13): 6 8.93
(1H, s), 8.19 (2H), 7.52-¥R5 (4H, m, 5.29 (2H),
4.82-4.51 (2H, m, 3. 46-?1—%2H Z9% (1H, m,
2.64-2.42 (1H, m, 20 (2 n- 8 (3H, 10
n . Exarrpl e 202 -(2-Fl uoro-4- tet'\fazol I
th| azol -2-yl]-3-nmethyl -piperidin-
E/gethyl -pyrimidine s NON NN N
(CDC13): 6 8.94 (1H, s), 8.47
(4H, m, 5.34 (2H), 5.02-4.62 (2H,
3.52-2.97 (3H, m, 2.73-2.47 (1H, m, 2.17-2.01
[0522) NMrR (CDCOS-D8.98 (1IBH), 132 (1H, s), 7.76 (1H, s), 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 (2H, m), 2.25 (ZH, m), 2.01
(2H, m).

Example 194

3'-Chloro-4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-5'-trifluoromethyl-
3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl

[0523] 'H NMR (CDCLy): § 8.94 (1H, s), 8.38 (1H, 5), 7.75 (1H, ), 7.53 (1H, m), 7.40 (1H,
m), 7.31 (1H, s), 7.25 (1H, m), 5.31 (2H, s), 4.15 (2H, d), 3.25 (1H, m), 3.09 (2H, m), 2.23
(2H, d), 1.99 (2H, m).

Example 195

5-Chloro-2-{4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl } -

pyrimidine



162 WD 2008/ 083238 PCT/ US2007/ 088978 Exanple 203
5- Et hyl -
wd@ 2008483288 et hanesul f onyl - benzyl oxyr et hyl ) - t hi BZDUSDOY088978
]-piperidin-1 -yl }- pyrimdines ~0- NNYNO NO
[05245 fﬂ (DMR] CDEHNRS OCDL3); 8. 50 &Hl,z) (7253, (18, ,m)77 92 ((2hHi),d,28 (1H,

), 723 (B3, 1 29 H] 3 475 5m m 330 GrBek by &y e i . 1.79
(L, 1125) 3, 03 (3H, s), 2.98 (2H m), 2.46 (2H n), 2.19
2H, 1.76 (2H, m, 1.19 (3H ). Exanple 204

5- Fluoro 2-
{4-] 4-(2-f1 uoro- 4-t et r &PMRIEJPO nhenoxyr et hyl ) - t hi azo
-2-yl]-piperidin- | -yl } - 10 pyrimdine s F N O NON

5 35 [NSHIOIN 4\%4\(4 etrhzdld533Thendk ynrh Y EDGER)-2- 8] -8 4 910-{etrghy dsy-2H-
]a 2H, s), 7.52 (1H m, 7.41 (1H in), 7.27 (1H
12b1 8125 (1 H s), 5.31 (2H, s), 4.76 (2H, in), 3.28
(1 H in), 3.06 (2H in), 2.20 (2H m, 1.81 (2H m.

15 Exanple 205 S N O\ NYN ' NeN F3C~~,,, [ 05341
'H NMR (CDC13): 6 8. 9“@7 s), 7.61
(2H, d), 727(1 ), 17.17 ( N524(2H s),

4.96 (2H, , %lf;;gl m, 3.14 (2H, ', 2.26 (2H,
n, 1. 82(2H WO 2008/083238 PCT/ US2007/ 088978
Exanpl e 206 4- (4 {

t hanesul fon

h t
05251 {I‘ﬁNM%KDMSS@ Y ég@ﬂlﬁ?%eg R0 THDYY 80 DY VL ), 7.67
(1H, ), 7.29 (2H, ), 5.21 (2H, 5), 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-yl]-3,4,5,6-tetrahydro-2H-
[1,2'1bipyridinyl-5'-carboxylic acid ethyl ester

15  [0526] 'H NMR (CDCly):  8.92 (1H, s), 8.74 (1H, s), 8.11 (1H, 5), 7.61 (2H, d), 7.25 (1H,
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 (3H, m).
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carboxylic acid tert-butyl ester S~ - O N11 NS
Oy NO O 5 [0535] 4-

W@ 200808325t hanesul f onyl - phenyl anmi no) - met hyl ] - t PCEE82002688978
yl '} -piperidine- | - carboxyllc acid tert-butyl ester
(Exanpl e 138) (0. 1 Omfbiammadd®i ssol ved in DVF (2nl)
and NaH (2eqg.) was added in a single portion at room

5'- Chl&r@tmﬁr ed-tefrazol Tihg- r_r}ﬁa@ijlmhwaﬂn&toil LreH3 B or6-teB@hydroies
and met hyl i odi de (| g.) was added. After stirring

[1,2'TofpyridByhd upasboxyhie aF@d’é@thb‘rPSWés quenched with water and
extracted with Et OAc. The organic | ayer was washed
with brine, 10 dried ovep diumsulfate, filtered and
concentrated in vacu Puel/f i cgti of RN resi due by
silica gel chromato raj hy (Hexanes/ dx,g:pi: 1) provided

t he expected prq@lucN “H NMR (CDC13) 7.73 (2H, m,
6.78 (2H, m, (1 H s), 4.70 (2H, s), 4.20 (2H,
br), 3.19 (3H, 912 (1 H, n), 3.01 (3H s), 2.87
(2H, m, 2. o@'(zH , 1.80 (2H, m), 1.47 (9H, s).

Exanpl e 207 15 {2-[~
1-(5-Ethyl -pyriridin-2-yl)-piperidin-4-yl]-thiazol-4-y
[0527]h'mENtvyR (GDELR-& 8. ab(ch &), 8.20 (1H, s), 7.99 (1H, s), 7.61 (2H, d), 7.25 (1H,

hanesul f anyl e am E. S O
9. 71D @qéza%% @im”i%%mgnﬁwmypwg@h 7). 220
to Ex l e 206 util 2-
@, @HPE?Q@’}? ot i 41 ne 5oy ) pi por i di - Ay 1] < hi azol - 4-y
| met hyl 2-fluoro-4 20
met haﬁesul f((JnyI ghenyl )lg"é"mm‘él?gExarrpl e 141) as the
starting material. 'H NVR (CDCl L SZH S),
5-Ethyp-24{3- me%yl -4 #(4tgtrazgl- bal- phenﬂxyrgyt Y- tlmquﬂ W)-prgeridip-ol}-
pymngH m, 4.62 (2H s), 3. 24 (1H, m), 3.09 (3H, s),

”’63(3H s), 3.00 (2H m, 247(2H m, 2.17 (2H,
, 1.74 (2H, m, 1.19 (3§| 164 WD 2008/ 083238
PCT/ US2007/ 088978 %2
t/\/N N/\N
N=N

[0528] 'H NMR (CDCL): 8 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).

Example 200

5-Ethyl-2- {4-[4-(2-fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3-methyl-piperidin-
1-yl}-pyrimidine
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4-[4-(2- Met hyl sul fanyl -pyri m di n-5-yl oxyi nethyl)-thiaz
-2-y] ]-piperidine- | -carboxylic acid tert-butyl
w@2i08/083338/ N N ON S 5 [0537] Exanple 208 waBCT/US2007/088978
pr epared from
[052941 HLNNZCRI @Dd1nes Byd3-(1 Hi &zel17 22N}, )7-32- pes (44 ney, 532 (2H) 4.84-4.46
ar oxillc acid tert-butyl ester (Internediate 1) and

(2H, 12) Vet ThBS (AHamy -y Hiningli 70252 4P (1, @), 2EniAek, moi D7 a4, m),

h in Exanplel "H NWMR (CDC13): 6 8.35
118(%%4&1 aﬁgwgs’gék%@ 19 (2H s), 4.22 (2H, m,
3.16 (1H, in), 287(2H 55(3H s), 2.10 (2H,

m, 1.71 (2H m, 6E7(=9PP6§)0. 10 Exanpl e 209
4-[4-(4-Tetrazol -1 -yI phenoxyi net hyl ) -t hi azol - 2-yl ] - pi
5-Chlper1-dé e 1-floambbreylard- lagl-gheabk yhetbgl)-eiiazab 2N/ IN3-m§thyINsiperidin-

1] Ol{l Cﬁﬁg Exanpl e 209 was prepared from

“YL}-RYfIRIADE Tet r azol - 1- yI - phenoxymet hyl ) - t hi azol -
yl']-piperidine (Internediate 4) and allyl
chloroformate in a manners IarF to that descri bed
15|nExarrpIe22 11- 13)=— /leH S)
7.63 (2H, ,720( @Ng 596(1H
m, 531(1H , (3H m N
(2H, : 21( n) 2.97 (2H, , 2.15 2H n),
1.78 (2H : 5. MO 2008/ 083238 PCT/ us2007/ 088978
Exanpl e 210 8l {4-[4-Methyl -5-(4-tetrazol - |
-yl - phenoxynet hyl ) -t hi azol - 2-yl ] -piperidin- | -yl If

[0530} gH NMR (CDOI 98 .8y K by 8ri V{248, NSB7.2MN4H, In), F2N(B482-4.51

F N
(2H, m), 9‘.46—3.21 (2H, m), 2.95 (1H, m), 2.64-2.42 (1H, m), 2.02 (2H, m), 0.90-0.78 (3H,

m).
Example 202

2-{4-[4-(2-Fluoro-4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-3-methyl-piperidin-1-y1}-5-

s%
o
N N=N

trifluoromethyl-pyrimidine

FF

[0531] 'H NMR (CDCls): & 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).

162



F 5 Step 1:
4-[ 4- Met hyl -5-(4-tetrazol - 1-yl - phenoxynet hyl ) -t hi azol -
wQ@2oBpsBperi dine N Q7/NNH N3- -~~ N [0539] PCT/US2007/088978

sol ution of

4-[ 4- Met hyl - 5- (4-t et r azBkarhplel20phenoxynet hyl ) -t hi azol -

2-yl]- piperidine-l-carboxylic acid tert-butyl ester

oXa . x VRO 1) -thiBzo] GL gethane

> Eth%Ez( m&%g&%}}aggsgggn% nehe B ARRY). thiBeol D ANbRERTRL AN
pynmird)eeresultl ng 10 solution was stirred at room

tenperature for 5 hours and all the solvent were

renmoved in vacuo to affords e desired product as an

HCl1 salt. Step 2: 2- {4-[4- -5-Y4-tetrazol - |

-yl - phenoxymet hyl ) - t hi azo “2-N1 ] -pi ger Ndi n- | -yl

-5- trifluoroinet )ijly idine N' N SO F\~N

\' ~CNNN F 15 0] This conpound Wa® prepared

from 4-[ 4- Meth N-tetrazol - | -ylQphenoxyrethyl)-

t hi azol -2-yl ] -pi peridine hydrochloride in a simlar

s 1032 ARRAEDETSEE s eanon F RS £]- i NS ER Y S i)
7.13 (mg, s)54ﬁ)8@ (ngh%)’?):}l (3HDS), 4(6BH2HY), 3372171-1,(131),H2023ﬂ)3Hﬁ)3), 1:968 6(2H,
H , 2.4 H_ s ., 1.77 H, 1
m), 2-%@)(%6’8% 883434, m@ﬁ/-l@)déébm)oég@ﬁﬁ B} ol ogi cal Exanple 1
Stinulation of cAMP [0541] The conpounds of the
present invention were Exahpla2é4 in an assay
denonstrating 5 agonismof |IC GPCR2. This assay was
5-Fl &8\26 %o) hsdrbg-Rirgtor L @-phehdxyhl RI6E 3 &idi 1
" {Zpﬁgenerrat ed ras fo}ﬁrﬂ;1 Xyll eﬂgfﬂﬁ ‘ yn%l‘ﬁ) o
10 yrlmwa@ cl oned into Gateway pDEST 40vect or (I nwtrogen)
usi ng the Gateway cloning syst em (i nvitrogen)
according to the manuf acst er' s FI nstructions. A

stable cell |ine vvas en ansf ecting a 10cm
pl ate of \ )N N
N= N

[0533] 'H NMR (CDCL): & 8.91 (1H, s), 8.21 (2H, s), 7.52 (1H, m), 7.41 (1H, m), 7.27 (14,
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
sx\\
SERSety
N._N =N
[ “
FoC”

[0534] 'H NMR (CDCl3): § 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).

163



10

15

20

CHO cells (source) with 8ug of this construct using
Transit-CHO transfection kit (Mrus). 10 CHO cel ls
wowers/0gd2at ed the day prior to transfection at BCTHESRD1/§88978
of 3,000,000 cells/plate. Cones were sel ected using
the antibiotic 418 at BOMmgenbe 23 cl ones were picked
and assayed for the expression of the receptor by
(4-1 V) -
A S e e LB A B B Ripghiine
caﬁmxykwﬁcﬂamnbu@yeﬂa-response to IC—GPCRZ agoni st, the
clones were plated 15 in 96 well plates at 17500

cells per well. On the dgywafter plating, cells were
i ncubated with the I G CRC gonist ab | QuM for 30
mnutes in Ham's F1 duaN(G it _0.04% DMSO
CAMP was neasured ugi t he cAWP affc kit fromGCs

Bi o (Bedford, N%fT/accordlng to the manufacturer's
instructions. Briefly, cells were |ysed, and cAWP
| evel s determmed by conpetitive i nmunoassay using D2
Iabeled CAMP, and europiumcryptate 20 tagged anti

105351GH b oMeTRg bR | R R mor b bk 2 i aiearigac |-
carbox?ﬂ@ LOY tiE-BRST &lier((E é}le mn?(gld)lﬁm%%rﬁﬁo%d #h DMF S\Z/BlL) and

[ uorescencé ratio 65 n 20 nrn). Unl abell ed cA
NaH (2ay. )t e aldbd inl ySagle po@wp@t admwempetahtee DZht sdaeliedwagsivied for

0 i BTGRP AR T o v

quenchdtwigt® hlethl ex@AMRd I\xﬂt\hﬂit@Acﬂmr&g&lﬁﬂKﬁ?eﬂ% Waﬁ;ﬁéd @ith @rine,
BMG Labtech 25 PHERAstar, software version 1.

dried queseRtjurt e fate, dHieras and cph%engﬁ@dtl@gézcupefyﬁﬁsfélowf the residue by

s SEEETR OO AL RRERTACE P gt heactegpia o

(CDClQOEm’ow(dH ﬂﬁr@781(2§£6ﬂ1)\/6d6l(nH;|.@03/67@mQ§;’)04H)(2H br), 3.19 (3H, s),
concentration of provide 30 stock sol utions.
3.12 (1Fb nedeB O iR es)a BT (/ZH Whééﬁr@ﬁ g I FHB, et (¥idsSver e
i ncubated with |G GPCR2 stably expressing cells
(descri bed above), at @&x@ngdaz@&htrati ons ranging from
167 WD 2008/ 083238 PCT/ US2007/088978 0.00003 to 10
L foHAR 112
O B i B din B} Bzl bR B S0
methampstlifenypehenyl-inethyttaipingef or e runni ng the assay. Al
conmpounds were al so screened agai nst the parental CHO
cells. cAW was neasured ing the cANP dynam c kit
fromC s Bio (Bedford, Lﬁ&mane Iothe
manuf acturer's instr on§ 5N‘ —cells were
| ysed and cAMP Ievel det er mi Aed by cdhpetitive
I Munoassay usi abel ed cAVP, and europi um
cryptate tagged an i CAMP anti body. When in close
proximty, and europi um cryptate undergo
quorescence riesonance energy transfer (FRET), which
I's measured as a fluorescence ratio (665 nin/620 nrn).

[0536] YN ek hov vadAMhthdidhen € &lahnéryigaloous to Example 206 utilizing {2-
[1-(5-Ethyl-pyrimidin-2-yl)-piperidin-4-yl]-thiazol-4-ylmethyl} -(2-fluoro-4-
methanesulfonyl-phenyl)-amine (Example 141) as the starting material. 'H NMR (CDCls): &
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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conpeted with the D2 | abel ed cAMP for the europium
crypate | abel ed anti body. The 10 resulting decrease in
wOo-RE%/08326al corresponded to intracel |l ul ar cAMCT/ESBDFE088978
[0545] Activities of conpounds disclosed in Table |
and Tabl e 2 bel ow are ekKpimpRexd8as the % change in
FRET signal from DVSO control. "*" no activity
QBRSNS GRS A AT BB e i
tert-bwtglsestpt  t ested at the indicated concentration. 168 WO
2008/ 083238 PCT/ US2007/ 088978 Table | Exanple #
Activity at 10uM 1 69 2 363 4 NI 560 6 68
7 64 856 954 10 NT\ &?%1270 13 94 14 84
15 55 16 56 17 NL8 72 N9 6/@27 21 23 22 62
23 37 O =N

e g

[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): & 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

{%
zjj

[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): & 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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24 58 25 23 26 58 27 63 28 62 29 51 30 73 31 88

32 88 33 77 34 70 3564 36 95 37 80 38 39 39 9
WOel003083288 75 42 67 43 47 44 53 45 84 46 BOI/Ug2005088978

48 NT 169 WO 2008/ 083238 PCT/ US2007/ 088978 Exanple #

Activity at | QuM 49 NT g5nNE2161 57 52 67 53 NT

2-{4-[4-Methyl-5-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidin-1-yl}-5-

trifluoromethyl-pyrimidine

A Sfo
TS
F N
5  Step 1: 4-[4-Methyl-5-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-yl]-piperidine

N

- N
N\N/
S
rov ol

[0539] A solution of 4-[4-Methyl-5-(4-tetrazol-1-yl-phenoxymethyl)-thiazol-2-y1]-

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 dioxane. 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 (CDCI5): 6 8.94 (1H, s), 8.49 (2H, s), 7.64 (2H, m), 7.14 (2H, m), 5.20 (2H, s), 4.95
(2H, m), 3.27 (1H, m), 3.13 (2H, m), 2.46 (3H, s), 2.21 (2H, m), 1.77 (2H, m).
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54 58 55 66 56 NT 57 7 58 NI 59 70 60 60 61 NT

62 NT 63 NT 64 NT 65 NT 66 57 67 NI 68 53 69 74
WO 08083238 88 72 78 73 29 74 17 75 NI 76 RAI/US200MI88978

78 43 79 NT 80 NT 81 59 82 NT 83 27 84 59 85 NT

86 49

Biological Example 1

Stimulation of cAMP

[0541] The compounds of the present invention were evaluated in an assay demonstrating
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).
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-GPCR2 agonist.

[0542] To measure cAMP activity in response to IC-GPCR2 agonist, the clones were plated
in 96 well plates at 17500 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%
DMSO. cAMP was measured using the cAMP dynamic kit from Cis Bio (Bedford, MA)
according to the manufacturer’s instructions. Briefly, cells were lysed, and cAMP levels
determined by competitive immunoassay using D2 labeled cAMP, and europium cryptate
tagged anti cAMP antibody. When in close proximity, the D2 and europium cryptate
undergo fluorescence resonance energy transfer (FRET), which is measured as a fluorescence
ratio (665 nm/620 nm). Unlabelled cAMP in the cell lysate competed with the 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

PHER Astar, 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
stock solutions. To determine 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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10

87 62 88 49 89 NT 90 64 91 28 92 14 170 WO
2008/ 083238 PCT/ US2007/ 088978 Table 2 Exanple #
waoeaososRys at | CQuM 93 NT 94 48 95 63 96 79rCRUSHA7/088978
98 78 99 67 100 NT 101 44 102 49 103 79 104 76
0.0000BQ6 182nicib@®latlin I0OWelbBlated 08 SR of 10ON3BI 2 hedia 5dr 301 huBS.

Cells vilfg'rg p?a?ed a]f]ﬁS(gsOOcell%]@gr v(\s/gll 1 %gbgfgre running the assay. All compounds
were also screened against the parental CHO cells. cAMP was measured using the cAMP
dynamic kit from Cis Bio (Bedford, MA), according to the manufacturer’s instructions.
Briefly, cells were lysed and cAMP levels determined by competitive immunoassay using D2
labeled cAMP, and europium cryptate tagged anti cAMP antibody. When in close proximity,
the D2 and europium cryptate undergo fluorescence resonance energy transfer (FRET), which
is measured as a fluorescence ratio (665 nm/620 nm). Unlabelled cAMP in the cell lysate
competed with the D2 labeled cAMP for the europium crypate labeled antibody. The

resulting decrease in FRET signal corresponded to intracellular cAMP levels.

[0545] Activities of compounds 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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116 74 117 65 118 64 119 53 120 73 121 75 122 76
123 72 124 80 125 78 126 87 127 NI 128 57 129 43
wa3ess$s23d 31 24 132 70 133 61 134 68 171 VEET/US2007/088978

2008/ 083238 PCT/ US2007/088978 Exanple # Activity at |

QuM 135 66 136 x 137 35r,;43% 64 139 NT 140 62 141
64 142 78 143 63 144 81 145 73
Example # Activity at 10uM
1 69
2 50
3 63
4 NT
5 60
6 68
7 64
8 56
9 54
10 NT
11 34
12 70
13 94
14 84
15 55
16 56
17 69
18 72
19 76
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 95
37 80
38 39
39 9
40 21
41 75
42 67
43 47
44 53
45 84
46 30
47 51
48 NT
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146 NT 147 56 148 74 149 NT 150 32 151 54 152 68
153 44 154 66 155 73 156 6 157 57 158 NT 159 78
wagwspys23gd el 79 162 79 163 NT 164 68 165 7HCT/USHO7E88978

167 NT__168 NT 169 85 170 75 171 76 172 NT 73 75
174 NI 175 NT 176 43 177 NT 178 39
Example # Activity at 10uM
49 NT
50 NT
51 57
52 67
53 NT
54 58
55 66
56 NT
57 7
58 NT
59 70
60 60
61 NT
62 NT
63 NT
64 NT
65 NT
66 57
67 NT
68 53
69 74
70 20
71 88
72 78
73 29
74 17
75 NT
76 74
77 NT
78 43
79 NT
80 NT
81 59
82 NT
83 27
84 59
85 NT
86 49
87 62
88 49
89 NT
90 64
91 28
92 14

170



179 NT 180 59 172 WO 2008/ 083238 PCT/ US2007/ 088978

Exanple # Activity at | QuM 181 NT 182 78 183 78
wahsMeB23885 83 186 80 187 75 188 69 189 7BCT/USIHOT88978
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
Table 2
Example # Activity at 10uM

93 NT

94 48

95 63

96 79

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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209 NT 210 NT 173 WD 2008/083238 PCT/ US2007/ 088978

Bi ol ogi cal Exanple 2 Insulin Secretion (Islet
w@e00808:28%0N) [ 0546] To determi ne the effect of PATCUSHCARS97S

agoni sts on insulin secretion fromislets, islets

from Sprague Dawl ey rjats were isol ated. 200-2509g

Sprague Dapkaypleat s ((Charl es Riweity & lloaboratori es)

were npai ntainggd on regular chow (Pggina 5001). Before

the pr oceourq36rats re anesthetizzed W th T ntT3

perit opeat—i Iti)fbll on—jof pentobarbitat—at—260mgrkyg. The

bil e dpet vé clanped—where+t—enters—the—duedenum

then a Pnfhpf28 was !arpd in the @ e duct bet en
iV S s was infus

the |ijer and3?he pancreas. The paNérea ed

through the dd@heter mith a sol utédn of 0.75my/ m
col | agenase P4{Roche)| i n HBSS buff&r (Bi owhitaker)

suppl emented 149 w th |0. 1% gl ucose and 0. 02% BSA. | The
pancr eas was pfien exgised from thegyat and pi aced in

5ml of[the Cyh) agenase P—sotution g @ 37Cwaterpat h
for 8 mnut CT AfFter—8—mnutes—the ch gcot ed pancr eas
was shlaken— fliﬁ\r ousl y hyv_ _hand f or csoacaonds The

T otTot oy T ToU— T DU O T TOIIuos

resul ting di rlxgét was | washed four N{nes in the HBSS
buffer|, thenldppliedlto a disconti¥uous ficoll

gradi ent. Tol4®%mke the gradient, tHe digest was
resuspended i 7. 5nml jof ficoll DL4QD solution (S| gnm)
15 density 11398, inla 15n tube. 3phree 2m Tayels of
ficol IS0l utilgp of decreasing densjfy (1,096, 1} 069,

1.037)were then addgd—to the tubego createa density
gr adi gnt—TFhe_gradi-ent w&s—een%ﬂ%uged—ai——l—&%%pmfor
15 m nutes arﬁi whigh islets werdnicked fromthe top
two Illayers 194 ets vere washed fd% times in HBSS

buffer|, thenl®ultured in RPM 1640/3nedia_ (G bco
suppl enentedlth | %|f etal bovine §erum The fol] ow ng
day, 25 sizeisratched |20 islets wer¥ placed in a
perifusion chegber and exposed to Ngebs Ringer Buffer
( KRB; 1191V TN@gd ™ 4. 77 KO, " Z5mvV NgHCO8, 2.5 Cad 2,

1.2 Mg SO, b2 KH2PO4) —at—=a JAate of 7/ ninut e,
usi ng a—€cetH Je,. Actsys—S—pertiust o etH-ture—system
ilslets e expased to KRB cortaining goluco
e |1 Seg—+to0—K=b—-coitalh-hn i se at
n

2mv f ar_30 ml@n es, IU [ lowed with Buffer caontaining
16mM dlucosel$or 30 i nutes, thenNBturned to 2nM
glucogde for 84 urther 30 25 nminutegs, in the presence
of | uM of thesd G GPCR2 agoni st or AMehicle (DVSO)|
Peri fysate V&S collected at 1 mnyte i ntervals jusing
a fragtion cpfjector, and assayedl\ﬁor insulin using an
ELI SA kit (lv 68”“”' aWrtrasensiti vrq_[r(al trsutim—HLI SA

Kit, ALPEO-
gl ucoge-—was
curve [det enn ?Qnd in lorder to mmr?t5| fy the insullin
secretlory rekPonse t¢ 16nM gl ucosdbduring the 30

cporyr nt y aenonc t
¢ Toul | || SCUI Cll Ull | at I |1 T CQPU”Q 0

otted against tipme 8§nd the AUC of! t he

g& T™N\Io— O

m nut € 172 NT
173 75
174 NT
175 NT
176 43
177 NT
178 39
179 NT
180 59

172



30 perifusion. Statistical significance of differences
in AUC between treated and untreated islets were
waledosnsdzeed by paired Student's t-test. 174 WIPCT/US2007/088978
2008/ 083238 PCT/ US2007/ 088978 [0547] The tabl e bel ow
shows [the fold stinuljation of insulin secretion
i nducgd byExeagiie 6f tlhe test edcthiiy@CR2Magoni sts| at 16
nmM gl ycose. Toe tested conpounds were selected as
exanpl[es fromgjhe exenplified conpgunds. “These results
denongtrate ﬁggu the G GPCR2 dgq&lblb sttutat
I nsul im—seer of—tfhresponse—to teose—Cenpound
Fol d stimyl af$ bn-of —iltnsulin Si r1n| ;‘69 e)
secr etlion atl&% mM gllucose Aﬂ(‘)nl qt831 1.66 0.01
Agoni st 2 1.7860.04 |5 Biol ogical xanple 3 Oral
A ucose Tol et&@hce [0%48] 8-10 week/5ol d mal e C57/16J
m ce (Harl an)ggvere mai ntai ned on rg@gul ar chow dilet
(Purina 500Ijgg The day of the expegl ment m ce Wwer e
fasted for blgpurs hen ranoom z%l mto 10 groups

(n=8) rto recervethertested+GG&P agontst—at—doses
r angi ng—ent-3—30nrgtkg—or—thevehicle (1% CMc—2%
TWEEN | 80) . Coffpounds (were deliver dd or al ly via_gavage

at | Ikg. 1% ood_gllucose | evel s 3ere neasured |by
gl uconet er “(WdcensialElite XL, Bayér) at tinme Q,
before¢ adm ni®trati on of conpound68Bl ood gl ucosg was
nmeasuned agajgs after {30 m nutes, 1@and then the nice
wer e (losed of@ Iy Wi th 29/ kg glucose at I Ol /kg.

BIood‘gTUCUSﬁﬁ;B neaaurenen[s merqgtdKer 15,—30, 60,
90 an¢—1206 nw utes—atter—ghucose a}.g.. -st+ration;] by
gl ucoreter—AseenstarEH-teX—Bayer)—{0549]—Gjucose

| evel $_were ,Om:f ed against tine g%d/t he_increnent al
area under t curvel (AUC) of thé7glucose excur|sion
was deternmi ndd from  TO to T120 usi8hg G aphPad Prli sm
5.0. |[Qutliexs were determ ned at 7éach tinme point of
the OGIT andggor the| AUC val ues usiing 20 Tukey' s box
pl ot outTi erygsest. Apimal's W th any outTying points
wer e excl uo%ér romthe analysis, @nd statistical

si gni ticanc f erences——AdCbetween—coenpound
g nt ‘3?’9‘7 v/

I
t r eat Fent—at vehi-cl-e—was—determ ped—by
non- par—arrxef rZLQS Kruskal -\l ljs testIwith Dunn's post
test.| Diffed%8nces wth a p-val ueN¥Q 05 were
consi dered sAl§ni ficaht. [0550] TalTes 3 and 4 bel ow
show t he nmean percentage inhibition of the glucose
excursion. 25 At 30ng/ kg and 3ng/ kg. The values in
Tables 3 and 4 that are marked with an asterisk (*)
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are significant. These results denonstrate that the

| G- GPCR2 agoni sts can | ower blood glucose in response
wao eooansxsal gl ucose chal l enge. 175 WO 2008/ 083R3BUS2007/088978

PCT/ US2007/ 088978 Table 3 reduction in AUC at 30ng/ kg

Agoni st 2 47.6* AgonBillo@cdNan@amphgoni st 4 33. 0*

Agoni st 5 39.3 Agonist 6 None Agonist 8 32.6

jst 10 57.8* ~Agonist 11 49.5*
I"S“lﬁ%%m&{o"%ﬁ&%z&ef’f Sﬁm st 13 22.7 Agonist 14 44, 7*

[0546ﬁg n tteg%%,eége eﬁ@c@%?& %?@%Zlazggmlgsﬁ;%ﬁ:ngq flnls,rf:gr%é from 1isl%ts islets
from %99%“6%3\73@ y fabs %eleAQcﬁékwt 2862 gsém éﬁl% 28s & afles River

ogl cal” Exanpl e 4 Tissue reSS|on
laboraf @ &S] feRNidaimased on rreg;ﬂaafcthbwdﬁumm%klédBc te hngravediwe, rats

B EF T T T R
was clléﬂ?%)@@ Whate iCER&E Bh duddedRhat Qéé{hé\?@f\ﬂ@gﬂ&&ﬂdﬂ ﬂﬁ: bile duct

); Current Protocols in Ml ecular olo (Ausube
between thglliver argldhe pancogs) he precresNmswaigsas] thrpugh it eathetrs with a

solutidt (Ij'fl 0. ’YSEmg/ 1 ccgl ang\éhztis%?’g(%o)che% in Htl%g% l;ilffe? ngl%w%taker) supplemented
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 8 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)
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
islets were placed in a perifusion chamber and exposed to Krebs Ringer Buffer
(KRB;119mM NaCl, 4.7mM KCl, 25mM NaHCOs3, 2.5mM CaCl,, 1.2 mM MgSQs, 1.2mM
KH2POy,) at a rate of 1ml/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
minutes, in the presence of 1uM of the IC-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, ALPCO). Insulin secretion rate
in response to glucose was plotted against time, and the AUC of the curve determined in
order to quantify the insulin secretory response to 16mM glucose during the 30 minute

perifusion. Statistical significance of differences in AUC between treated and untreated islets

were determined by paired Student’s t-test.
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i ndi vi dual clones were sequenced in nultiple rounds of
sequenci ng reactions. Sequence data representing
wappsosi2eat el y 12, 000 i ndependent cl ones wer e PSEUS1007/088978
construct oligonucl eotide 15 probes synthesized on a
[0547 (cENjEetabiy poloy Ahgws thetfolid gtimnation ShmtsalitCiearesion GAJuced by each of

' se rat islet.chips. RNA fromfive
he tesPLRREPEROTRTS o PO sl g BBt oBtpop e siecced as
examplisf ft@h @it exeMUEE) coprhings. ePidsatdsansdéhGi¥trae R ehe RL.GPCR2
~rat tissues, were hybridized to the rat chips.
agonisshredalr sisulinpecrelins 1arespysedo gluepset he Affymetrix MAS
4.0 algorithmto give relative gene 176 WO 2008/ 083238

| PCUmS0M7/ 088978 Fotk PiMGRION of Mskfin a5 AMRATeAIRe (R value)

di fference scoresseBioPieRPRSELRREENCE calls. R
fromtwo preparations froma nouse beta cell line

BH&g@nist bur nouse i sl et phagparati ons (leach preap@ration
froma different nouse), and preparatijons froma pane

of AbBMiE TT1ssues, were hyBgidized to [the mou hips:
Expgggsion data| was anal yzed with the Adfynet?ﬁ%FN%S

rol ati vp i
v-e—genRe—expression

5-0——5algortthmto—give—+elat
val ues as signal, and presence/ absence calls. [0552]
Figures 1 (rat) and 2 (nouse) show the tissue specific
expression of the r&iepgioal Exaomplelle novel agoni sts of
the present invention, showing tissue specificity to

Oral Qlacwe datdrants!| et cells (including the beta cells
therein). 10 Sequence ID No. 1

[0548] g:%gg?&@@&ﬁtlﬁa%‘é@% L8R GT IR PR bt 5ol 99 S S S G ThS @ et

(Purinag¥10d a c Bloadtyadfttiggedpgtingot igice ctege fagtet! gart Clkaca AgaahGingigd into
tcagt . . .

groups Jy- 0 do receie e tgsied IS-GBGRA wget A s eaging Gort-dgeekeer the

vehiclel(T¥QAORIC, 2% TWEEN 80). Compounds were delivered orally via gavage at
ctactcacagaccagctctccagcccttctcggcccacacaggaga cctgtgc
IOmI/kg.g Biaog glgose levels were measured by glucometer (Ascensia Elite XL, Bayer) at

time 0, g?%g% %ﬂﬁi%%s‘ir%g(t)r? 8¢ ctotrﬁ:p%turqg 9§ %%8tgg1%%gecvtvgst r%ggs%%%ga%gi%aatﬁgg 5(9
minuted, hh@ 4LAJYH ACRIWGE Eeed dRIBAGAC Tk £ SHICSRG | 0T BRLEZU cose

tt
measur%qglglgg g’ﬁ&‘gt@’é‘?ﬂ b 4P+ &5k 09 gt 1 Yt minwtesgligt slueeseatlmanistgayont ey

glucom€fef E£Rensia Elite XL, Ba er&.
Ct cggaat ccccat gt't clagcagact gect acaaagggeagt gcaget t ottt

t } ) )
105491 P Cifeee lavelsorare ployed asninst timecad iegnpigmeniebiee sedsg deugye

(AUC) 6f ®€lofucde excursion was determined from TO to T120 usi i
tt gttgglt CtTOlAC geoacal Gl Cantat I ot ceaTigSrphRad brism, 5.0.

Outliergw erggigtermined at each time point of the OGTT and for the AUC values using

Tukey’ sgtgcgcgpgglg()au%ﬁéartt (%‘ag%lan%ﬁé: \%‘itg %%/ ggt?}ggé %)gitntgsg\ggrg (e:;(:c l?é:e ao%tl %:hceC

analysis, hRQRQECEL cABEAHaLIbOdifl@ht&lis AT G 98ARES LA HeGRIHD and
_ . accccc ,

vehicle pvag deteamioed by genprgngtiadyuggd-oY gbc eeggaigh Huoals posittatct a

Dﬁﬂﬁmg%%%ggfﬂ%%%ﬁ?é%géSgFgﬁﬁga?ﬁgdgggg?E%ctgctcaacccactcatc

tatgcc_ 25

[0550] ¢ 5@@@@% ayhh§gaygherdaemgengreatagsdalrbitig of trajgagt gaagion.

A 30m QRIEAD vmaec AP e bet PRI Joe Aghudre pedsd cithgagsisyie )

are signdgggad hese results demonstrate that the [C-GPCR2 agonists can lower blood

glucose in response to an oral glucose challenge.
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agttcctgtcacat cgtcact atct ccagct cagagttt gat ggct aa
Sequence | D No. 2 30 MESS

WO-310&081228/L ASL| | ATNTLVAVAVLLLI HKNDGVSL CFTLNLAVACITLS 1807088978
SG 177 WD 2008/ 083238 PCT/ US2007/ 088978
LLTDQLSSPSRPT(KTLCSLRVAFVTSHAAASVLTVM.| TFDRYLAI KQPFRYL

KI MSGF

VAGACI AGLWVSYLT GFIRE G R ARG e Sh ARG VL TLSOVGF
FPAMLL F VHFYCBMKI ASAHS

Q RKVEHAGMYBSIZa APk AL RATE v |1 csEALS WP

FLI TA VQVACSE@HEN \/ LERYLV\LLG/M_LNEU YAYWOKEVRL QL YHVA

LGVKKV 5 LT&Sgbiikid ARNCGPERPRESS@HI VTI SSSEFDG
Bi ol ogi cal [Exaii & [ | nprovenegg zof glucose(l evels,
insulin le &ustadla Wel gn[ Iy n%n far fed flemal e ZDF

aanaont ”r

rats [055§ He—ZB—rat—+s—=&a Hr—recept
defi ci ent m‘égl‘m‘s obesity, hyie phagia andl]i nsul in
10 resi st apgonistfl nal s devel oplHP abetes duelto
pancreatic|Agbmist foai | ure in tsg.8ace of insflin
[)esi stancelaJhgs¢@l [eS devel op q9ibet es sponﬂ?neolusl y
etween 9 eks—of age, , ereas the|femal es
remai n non %g?ﬂ%ﬁﬂe gr-ess—pl a"3c¥vnun a—htgh{fat diet.
Thi s di et [é_&(HHStt]I;; animls nn' insulin resistant,
and t he i n¢Agenistdlddenand for i4dshilin is belileved to
preci pi t at Agamibtets ff ai | ure. ThE8.$enal e ZDF fats
usual |y be¢opsi @Petic w thi m¢goweeks of being placed
on 15 a hi t—(CorsettTet—at;—2000). [ 0554]
Five week old fermal e ZDF rats were obtained and were
acclimatized for 9 days. _The rats were then sorted
into 8 study groups based @€ $ody wei ght, insulin
| evel s and glucose levels. One group was I ntai ned
on regul ar [chow, an/dstreéuatdnein AUGer 8npYlaced on a
hi gh-fat di &Eoni Q] or vehi cl gigweat nent wag initiated
concurrentl 7llle diret: btfg Stical 20
si gni ficange served-—d-ffefrepees—was—assessed by
two way AI\KZ&@P‘WQ] Bonferroni t test—Anal ysis was
performed whegenighpohPad Prism 3.9. [ 0555] Agoni st 2
was dosed QAgéniyt y| gavage i n 294
car boxymet hyl cel Tul ose, 2% Tween 80 (vehicle).
Agoni st 2 was adm ni stered at 10, 30, and 100 ng/kg.
Bl ood sanpl es were miol el Eg{alfnrpe the tail vein under
non-fasting conditi &h days 0, 7, 14, 21 and 35.

Bl ood 25 sanpl es vvere coI I ect ed after 16 h overni ght
Tissug SpecifimExpRngsd® G ucose was neasured using a

gl uconeter (Ascensia Elite XL, Bayer); insulin was
[0551 BRI eds egiaegdiftven Mplataidiatanduhousaseets; anidweedRatprepare double

Insulin ELISA kit (ALPCO). Lns | ycose .ang. | evel s
strandg N A TN ARG bre SERPETE o et o aPSE &

Labor%@W%&? REEhCRRY), @RLnEPRIISBIS iR Mol@é%'ﬁlbl%ép ¢Rufbel et al.,

er enc s determned by one way A
eds., 1994)). The cDNA was cloned into the pZL1 vector (Inv1trogen) and the 3° ends of

gomgt 1

individual clones were sequenced in multiple rounds of sequencing reactions. Sequence data
representing approximately 12,000 independent clones were used to construct oligonucleotide
probes synthesized on a GENECHIP® (A ffymetrix Inc., Santa Clara, CA), producing mouse
and rat islet chips. RNA from five rat islet preparations (each preparation from a different
muouse), and preparations from a panel of rat tissues, were hybridized to the rat chips.

Expression data was analyzed with the Affymetrix MAS 4.0 algorithm to give relative gene
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178 WD 2008/ 083238 PCT/ US2007/ 088978 Fed pl asma
gl ucose levels [0556] Figure 3 shows the fed plasna
w@bkwsns®r3sd evel s of the animals during the courB&r/v820011€88978
study. High fat fed female ZDF rats showed a
expregiongrades ay evdragercbﬁsrenatemcbead pldgsemncl/abcase callgvieNg from two

durln the 35 | s on the ho
prepergies BRGSO oLt g O R A T PR s
preparghéﬁ?%ﬁl d (?I‘Ff%}e%t 91\6%6)%?1@ p‘?&)‘éﬂﬁ%n?ﬁ obhEpSlelEymo ¥R ItRRIES, were
treated wth Agoni st showed an increase in plasm
hybridjgeddo stee rdomsersyipsh @xsltesﬂjyn dajmwa&hmiyitqdefaﬂe@e\&ff}hn@mt MAS 5.0
Oadlogqng,/k of agonist. 2, the ted anima 8
eleori B 8YS AT TG AR P el BVt S e e T eB e Chh
controls at all tinme points tested. Aninmals treated
[0552)wi Freurenig(rity aadd (ingese slsmmdlsaﬂm@pmﬁp sxprassyinueidbereceptor for

the nogﬁlaﬁgﬁgtts %u%}le\é?ergsleﬁgﬁvgr{t?)%tr showt %Pss%la%}?ecﬁgcugqgE)E&Jreatm islet cells

(inclu@ihg e betadttie tireiR). <0. 05. Fed plasma insulin |evels
[0557] Figure 4 shows the fed plasma insulin |evels

during the course of the study. After 7 days of
hi gh-fat feeding, the vehicle treated group showed
el evated fasting insulin |evels conpared to the chow
SequengedIhiNBuh. Aninmal's treated with 30 and 100ng/ kg
agoni st 2 had 15 significantly Iower insulin |evels
atggaaltdma]’utmtmttwlgtgatcettgcrtgﬂgptggcﬁqt‘mct@tca@g@ After 14 days on
fat diet, the vehicle treated animals stil

a hi gh
actachpgglodiber eliest ST o SRRt EACEE [0 Chow f ed

R T o TN

ctactcaag®chgitctedagtichiceapddeycadidahgaoettiptgeagnetg/ehi cl e
treatnment at 14 days. By day 21 of high-fat feeding,
cggatggagliBicacticelreg @ ertac eRice CéC&gl“éﬁc&i“%ﬁ‘F mal s had dropped

tttgaca@éﬁfc‘[gﬁoc atge\lla% 3 cgcgtcc crpa t aa a?cag%s%%%ﬁg en in chow fed

A ani mal s treated

gtggcdﬁﬁéﬁbctg%@ﬂ%fcﬁ%g g%tile%@g’lméé&c agoRitsdicovar e significantly

reater of high fat feeding, insulin
ctcggalawv@agtucnagchydwmaedaegw@@[gcd@?dctﬁtgttlg@n to levels | ower
han observed in the chow fed % og(g, wher eas the
tttcachW%?mgF%CF %qt%tcﬁtﬁc%ﬁ%éab‘iﬁsﬁfﬁéc‘t# 1460 with 30ng/ kg and
A99PiShit fect Eac3bA@bEdeGRIa Y greater than in
tttgtCt%Q(?g(gg%%’gg n%% gccc sét rgatged wi th 10ng/ kg

aagatggmﬁtgﬁhggagé’@tgigctgglggttah@u’em:dasg}gajcmcd:@\z@cs significantly
different fromvehicle treated aninals at any tine

ttcaaag;:@qtmgt%gt@tgétgtcptﬁgggqgctggqg?tcctggqi@gfc of 28 days of
e S0 ks DR L 2 250
gaacgétlg)&‘!f_’ékgc@%@t@gcgt%ggé)ﬁ@tc&ft%dﬁéagbccfa@&atﬁﬁﬁgéb ng, fasted

pl asima

ucoseé and insulin levels were 30 assessed.

tattggcﬁgmg@ag@gmcqgc&gﬂtod@daaatggéc@aggg@aagﬁeggtgI e treated
animals on the high fat diet had significantly

cteacCiepide AT e §teleESCRRPCAT L BRECEALGRREECE8RERr ed to chow fed
agttcct%?cgMtgétéactﬂ]ttz&%lct%agagtttgatggctaa

Sequence ID No. 2

MESSFSFGVILAVLASLIATNTLVAVAVLLLIHKNDGVSLCFTLNLAVADTLIGVAISG
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treated with 30 and 100 ng/ kg agoni st 2 had fasting

pl asma gl ucose |l evels that were 179 WD 2008/ 083238
weRansER2807/ 088978 significantly | ower than veaT/TEkmp7/088978

and simlar to chow fed controls. Vehicle treated

LLTDAHISTRPRP K TG KM RV TaiA A YL AL EIFRR YAA K @E TR HHKIMSGF

T L A s

FVFancgmIﬂ{manmsocﬁkﬁmfem;mmmmHR(IPSDFR;A‘ERMSVEI@RMSWTP
Is reflects the effect of the high fat diet to
FUT(FW&%%%%W%@YWR%%W&LQN@@JSMNPSI MeY KA RIS HYALGVKKY
LrsFLIA BReeAsAd R eduani TiRBbiRAY the |slets are unable to
continue to conpensate for the insulin resistance, and
insulin levels fall. Treatnment with 30 and 100 ng/kg
agoni st 2 allows the islets to continue meking the
insulin required to RiglegigalExgmplese control in the
face of insulin resistance. [0559] The changes in
Improvesudnt of ghredesleedse indulint lbeely, @ahid ol edglgrino higletattféd®female ZDF rats
hi gh-fat diet reflect 10 the etiology of diabetes
e | T I el
e R R ROk < AP PR IfTRER and insulin

resistgnge. eﬁgmaaledwﬂqn didbejesatuk ¢o pamcceatrp eshe eidure or the Hace of insulin
i sta the ou

|ncr sed su in..r nce b rea t
resistaPE ! RGP IS BT BB T oty LioRart oP e,
whereb@&wférﬁalbﬂéﬂ{a‘in fdn-daetic @éks fa¥ed dn @highhBt GEUANhis bt @hkes the
day 14, insulin levels begin to decline as a result

animafiy metgansubipaesistant) anddhe fivesaeqs deman Her infidinfie helieyed Biprecipitate
1slet f£lﬂ1tré Tﬂ-éqfeﬁlapeefﬂ)ﬁ Fﬁs hﬂlaﬂl? be&ﬁﬁg éthét o h%n %Q}{L_e%ﬁé SIFb V\é }t)lgced on
an I ncrease In shown ?P
a highThedittn€otsettivttaly ZB)OO)smd 100rTg/ kg agoni st 2 at t enuat es
the initial increase in insulin secretion and

[oss4fr @Y@%&ktwfmézgv% v%‘?&!) th%eﬁl Biphegl aea:lmﬁﬁ%a%ﬁ) Bays.

rovenment in triglycerid evels in female ZDF rats
TheH@DWP@SB@?@F@@&H@83@@y@aﬂms@@hdmmddemmaﬂuhabﬂmdbmﬂseﬁb

siucof Tk it B8 s Mg FRAut A% g FLMTEY T ase piced on o

high-fd3084 DriRe seadiidle Be@ineht waRattftdtRdofctont gt tE Qiet. Statistical
contraol (n= 10 and treatnment groups (n=10 Conpounds
significgiige o @bsezved idferaieeen v assgyseddy dwa day i N Pewith gonfeeroni post

test. ,%@1 V%gwa ;iﬁ;aelrﬁo}q ggg%rb S?&‘ 02% TVEEN 80.  Agoni st

nister e 0 'nmg/ kg, agoni st 10 at
ceride 25 | evel s were neasure

30 kg. Fed trigl
l05551da¢ng%18fa%wa$ e PE%&%&@/ §a¥789 18 lvoe??éb%@sqﬁwaellalﬂosqa% zveen 80
(Veh1c@gu9x Sist MRss AlrsifisBasun® d3(§1fa¥1§ﬁ06’?{%ﬂé§n§§‘ﬁ)oé 9@&1@%@

ucose was neasure usi'ng a ¢ censi a
collectetl iftoen 4k tai Begpe nider nns-fidsting warsditierasswrdags 057,1g, 2 hend 35. Blood

Mercodia U tras itive Insuljn_FELISA kit
samplgsy ey Tected afie] Lo o st S lysPsigYas messtise using a
glucorﬂ_étélqmé&ﬁ{sia@lte et @'ﬁyé}? riﬁ@dh?l"lvd@rﬁea(sé’e@ HBHEBQTMQIQ:))dla

Insulin, glucose and tri glyceride |evelS were
Ultr asmﬁp'arl?@@ Irgolin ELtSvo ke (ALPUENI Hiselin r@lactoed aramllemdls Sleteocompared to

those oqeveglc[n treate%fammEﬂCYd de%grlqmr?é € 1|cz§cty|, gnci statls cal s afn%gcé) of

differences determined by one way ANOVA.
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di fferences determ ned by one way ANOVA. 180 WO
2008/ 083238 PCT/ US2007/ 088978 [05611 Table 5 bel ow
WG h@ses2Be per cent age change in fed triglyceriPer/Uswet/ess97s
at day 28, in fed glucose levels at day 32 and in
Fed pianiegdugsatos | evel s at day 35 in drug treated vs.
vehicle treated aninmals. [0562] A significant

[0556;2%2 9%1?&05 fneded ;?l'aQ{]é/ gl%Eés@@e\Je?sV(ﬁ{thé"@rﬁm@fﬁfﬁmﬁg %eﬁfoh%% of the

treatment with 0 ng/ kg agoni st "2 and
study wHigh fBOfedgfélhglan@ﬁwaSi shﬂz@e«i@m@dwww@se ol ked plaseatgberose

ni.mal s Si ific redcti n of f I I
levels g e ins B hest3h. auyadigeh fvadbnehit B FRISHE PR
incr ea@@&%&bla@m@%ﬁlc@’sé l@v&@o@/tllfegccﬁl%mf $he skilyC OMAaRArdated with

vehicle treated animals. A significant reduction in

Agoniftad shexvedlans neregge it ploemnvakicotssinve theattdy; babvimytseategfwith with

tnent .wWith / [ X nd th
s0and IR 2 B TR aRRPLR PPRLt Sr pa
glucosEaRArEcontr¥se a1l @asesp dinto Mstee hiAglkRalg treatpd Wit alnRyitg d'_gedlst 2
pl asma gl ucose Fasted plasma gl ucose Fed plasma TG

showqdd@wmsnlasznasgiuﬁ@ﬁ ey elsahapvehirle rgased Bigh fat feheopgiok gnigpis but did
notreac%as%ﬁxsh&@& f%a&éeo O grgé kg 40* 52* 44* p < 0.01, by

i‘ofogical Exanple 7 Incretin
measur enent [0563] The effect of |G GPCR2 agoni sts on
Fed plasmadpslit ke¥els of G ucagon-1i ke peptide-1 (GLP- 1) and
GPin C57/6J mce are determned as follows. 20
[0557] O%gb]re 8 sHdwv e Kedoplasmmaineul EEY €9 dlm'ir@thé Eourbael) thastady. After 7

| h d P 5001) ...
days o igholdy Ref g ARBEF it Hteaniyed FEutelPr BB HE Ryt
compdrBED tha BRIt oup. NA RN OtdRSe (W83 0 al | 0B OMPBeRisE 2 had
treated with the DPPIV inhibitor sitagliptin at

mgmﬁmﬂhvglmwr tn@uhrplrewe Hran dlegjrebirde ionp fteracdayse Adiepl4 days on a high
i T 2 PR PRI LR 1 OB oot
control3/\EENh8 Qevals w3 lowanttiagsit 72aysSi Amiglaisptdaredisith agonist 2 at 10, 30
and G R e et b T gl P9 21
oGS AL Stk i S B oL
similac tl thest seen bychogafet cpntnds, wherdan insiiin tetvais e ammals 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

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
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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tubes (BD) with potassium EDTA. For G.P-1 assay, the
collection tubes also contain a DPP-1V inhibitor
w@e@siogkas in the GLP-1 assay kit. 181 WO 2008/ PSBRSR07/088978
PCT/ US2007/ 088978 [05651 Insulin is nmeasured using
si gnifithr&lyhlbweoﬁhmedddsﬁanHWQUi arrfo Eho@Aedkgontrolsl PEB)cle treated animals on
manuf act urer . s,in

. di to.th
B TR —
ammaRQ% e‘é%@h e(%ﬁisk y&) 3(E&dd5f§)0%¥g$l@%’w|§ﬂet51 énlkﬁdhﬁﬂgf eRC &0l dbfared to

he manutacturer's instructions. G P is neasured
the veUSIGrgom}atThrmﬁbct@IﬂR efbreapt thie high falsbielyto kiar eB(SEFrrSPh@)eSIStaHCC n

accoyr di to the manuf act nstr t ion 661
these PRlsa T e ebogat eht B ppr Real Moyt st S ngkd
compdkS BsHRE inQiIsh FeSkRNELAnd shid RiVEIs 8B TreR@@hPRitABOAndY 00

reference in their enti rety. Any conflict between any

mg/kgraghaiseheléoves the ibldieoetontinemaaking thedaginggawreditpmaintain glucose
i f.i cat.i on e resolved in favor of the
Contm?gﬁ@&face\@ fﬂsfﬂé\n feSlSPaélgy conflict between an
art-recogni zed definition of a word or phrase
[0559 1 efTharkanges iBfinguhia LGusioeen inihe yRRS LAY Yt B6i bb@dgr fhiet reflect

o s S AP0 GBS 0
resista@t dldVElhd 18ph fat Hiet Aand olwpiolerscarb andfially dbletoreompehsatd for the

0-s' AALAr R0 2
increage P BAEH RS OHAERITS 16 B BB g s gilsilsd in ik
plasm¥ 9@§1‘11§fe'>v<519 ap(ﬁayoﬁ arM daM(1BDF theStudy. aerdafZIk, 1ﬂﬁq1rﬂ%vé1§9§§m to

, is'selected fromO, N, ’E;h S;
decling ag hiessltbSibe uq:bt:t fallurs irerdnhtceige theofempleiB rztt-‘b is geqlipe in
msulubl?avas gOlEEldéS \!Vl an lr)gpﬁ‘ttagglen;pugsg fglu%ose a% g'log&’rgl 1?1%?%&6% %'#ggtment

with 3DRaad Bohgkd ag&nﬁ 2l Stefili ) the [nifkl 1ﬂ@edsehr$msﬁl@l‘%)ofbtlon and
wherein n is an integer of from2 to 4 and at | east

prevenshiiecpmefieent dpdliaged by 0, 11 N(RS), S, S(O or S(O 2,
and any remaining CH2 is optionally substituted with
one or 12 two nenbeaBislogilabEkemplier®©m hal ogen, C 1.4
alkyl and C 1.4 haloalkyl; 13 Ar is a 5- to

Impr()]vg metrrggyéfmle larelshﬁtf@lhgl%rﬂle gaQup, optionally

|tut fromone 14 to five R6 substituents;
[0560] Female ZDF rats (Charles River laboratories) were obtained at 6 weeks of age and
acclimatized for 1 week before being placed on a high fat diet (RD 13004, Research 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 8&0.
Agonist 2 was administered at 30 and 100 mg/kg, agonist 10 at 30 mg/kg. Fed triglyceride
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
Determination Kit (Sigma TR0100). Insulin, glucose and triglyceride 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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10

15

20

25

15 R1 is a nenber selected fromthe group consisting
of G _ioalkyl, Cl 1lohal oal kyl, 16 C3_7cycl oal kyl
w@20808RBkenyl , C2_loal kynyl, -X1-CORa, - X1- CORCEDS2007/088978
-X1-CONR' " Rb, 17 -SO2R, a 4- to 7-nenbered
[0561|hetTellbt(ﬂcglbélowghmuptheqxegdenfagdchaan@e it fed Itriglyoeidedevets d8ay 28, in

het eroaryl gr n eac i d_heterocycl
fed oSt Rtk 431 & gﬂ, ﬁlé’f%SFg%‘i’%ﬂ ot Qg 3 gy eated vs. vehicle
treate@RhiRMAl 'y substltuted with fromone to four

substituents independently 20 sel ected from hal o,

loa oha Kk
05628 S gy redebon g R iﬂéﬁ%ﬁ}@*@veﬂvﬁr Ogﬁ?ayegr%tgf 3% devegf
treatnNnguh W@mgl{g(%i?ﬁnlst 2 @@ﬁghgg@%‘ﬁ%b and SO s é% _vehécr:llg
treated<4n1m183 et @@n@@amtrrgdno’mh@ op gd @mﬁi glerest s ngse@fedafigomj days of

0) |n th | i phati
st 1 A8 o s AL il R R P Pl vl
treated SnifrAlse @\ FRAPRESR r6@lcE6h aifabted Blmh @UeBse ﬁls_é'bse%d akkyds days
and Cl1 4 hal oal kyl; 26 each R2 is a nenbe
of treatperipyefy K Ing/kgaigerisedand with 8 A e e rasniss h@ cempargd & vehicle
..C 1.8 alkyl, 27 Cl_8hal oal kyl, C3_7 cycl oal kyl,
treate&%%ﬁaals CO2Ra, - CONRaRb, ORa, - NRaRh228 -NR ' CORD,
-SQ2Ra and - SO2NRaRb; 29 R3 is a nenber selected from
the group consi sting of Hpﬂ#%éen, hal ogen, Cl1_4 al kyl,
Cl 4 30 haloalkyl, C3 7 cycloalkyl, aryl and ORa; 183

WO 2008/ 083238 PCT/ US200«P8888¢Bom 3dhidRigrogp a nmenber

Behtoehed f|r divliphemg glouge C teg plamga giacdsk | haFal plSinabl' G

Agonigtl2lo9lme/MgR | and CN2 32 R5|is a nmewber selected flpom
Agonifthaogmekp lconsi stssng of -R', - CAMand - SP2R% 3334ach

AgoniffG 036 mg/kdependentsdpy sel ecied frogmthe grpup consi=sting

of halo, Cl_10alkyl, G 1o 34 haloalkyl, C3_7
<<§MPH> Kyl _&gC“@Q alkenyl C2- 10 al kynyl, CN, NC2,
TP %“ Rarb, - CORa, -CCPRa, - CONRaRb, - NR aCORb,
-NRaC(IZRb -S(O),,, , -NRaS(O),,,Rb, 36 -SO2NR Rb, a
4- to 7-nmenbered hetBiowpyGl Exgmpwp7 aryl and a 5- to
10-nmenbered 37 heteroaryl group, wherein each of said

groups, said aryl and 38 heteroaryl groups
hmrﬂﬂ?hﬁ%ﬁﬁ]gkg Iy substituted with fromone to four

[0563]s UlDEE Effert BE $C- (BQJRmQ@IﬂMEye(ﬁ&l(ﬁlcdf&ﬂuéefg@mlﬂch@eﬁﬁidﬂlp(GLP—
conS|st|n of halo, oxo, Cl 4 alkyl, C1L 4 40
1) andK&lPaaICiey(6) nage redpterguied s fOTloNS- NO2, - ORa, - NRaRb,
CCQRa CONRaRb 41 -NR aCORb, -NR aCO2Rb,
[0564]- SGO)),weeRa),ld mlhll%mm;licamﬁarlﬁmbﬂnﬁhtea?m{dl onheregilar tHosy diet

.4 bscr | an integer. of fro 2; 43
(puring S0 TRESFeihf o G e PrResR B o £ B8 b6t R fiepandomized
into grgﬁl%’@h af 21§]|1 %fdu%g a&ftréﬁye‘arvﬁ%ﬁe [ﬁl’l‘l@nmﬂﬂor@élﬂégﬂlptm at 100mg/kg to

1o cycl oal kyl, heterocyc
mﬁvmﬁﬁcgcéﬂhemﬁthGQSEBdlRQﬂ&PCRé&yknwtdﬁnﬁmmﬂ@mﬁdnsnbﬂred

concenl RO EREMBIRET i (S 6 g b SATAl RENdNG! Y s

SitagliPRh iRl ihi¥tefddls thd ahRdiosnkRofutiom ong gl&oE@it@%/HﬁﬁﬁfH&‘rhﬁlsted at
47 sel ected fromthe group consisting of -

0 mmut({;(/@) 1|Q(1‘pzl'n)1235 aft@]%lucosg(a@qmstrang(l @ugmlls are anesthetlzed 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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10

48 -S(O2N(R')2, -NR "S(O2R', -C(ONR")2, -C(OR
NR'C(OR', -NR"C(ONR")2, 49 -CX2R', -NR'CR2R',
WO aNg/0sIMR, -N(R')2 and -NR'S(O 2N(R') 2, wher ePeiT/Es20n7/088978
R' is 50 independently hydrogen or an unsubstituted C
[0569] - Anablkyik meadurahdsing greevacodie nanygt [Roldn REISK arWLPCO)

ortions are optionally substituted with fromone to
accorgmg e fhed 'ﬁ\é\%‘&é‘f@‘ Sukudtiogs t Py %bgﬁ is mgpgured using Glucagon-

like p?%ODﬁ e))E%IS%\%%agg(lté%g@p?agc&%ﬁ% 3?1)95?21%%{;8%5’ Instructions.

GIP is NRHE(U(r@) Ring rat/BduseNRP 1G(aDEN( TR a2y kit CORRY ), accoNRh SR Re,
é )2 and 55 -NR nS(O 2N(R") 2, wherein
ma“ugaﬁ['}ﬁerﬁ instguctiq %pendently hydrogen or an unsubstituted
56 C 1.6 al kyl; 57 and pharnmaceutically acceptable
[0566 al Als panms,e@te@t spiliceti@sf putb@atirsraeil rpretshraatﬁmis ecﬁatraat to herein are

: We| of. sai | ess th n 1200.
1ncorp06%(,gcgb¥l aefgr'gn%q 15|%?ﬁn€enl{m%¥r 21119{ CPRBICB tyeeryarg/r{afeiergp &ited herein
and tHeﬁé&Bﬁ@dﬂ’@&h h’pecﬁio‘éﬁbr@%&@ de kés0 el e f-HOMRNE MRt SSiIBr19f any

0, N(R3) and S. 1 3. A conpound of claim1, wherein
Conﬂléfehﬁﬁwwﬂ ax, artyregpgniZedalenitiod @b e of phrase and) asdefidtichragithe word

or oty R BB S o e s R R e ARGl

claim1, wherein the ring having X, Y and Zis 2
selected fromthe group consisting of, R R3 O S N -
-NONNN ~~ N~ N N~N~N SSNR3 3RN NN
R3\ RBR3 N\ ONSS-Nand NN 3 1 5. A conpound of
claiml1l, wherein Ais CR4. 1 6. A conpound of claiml,
whereinr is 1, sis Oor 1, gis 0 and Ar is
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2 phenyl or naphthyl, optionally substituted with from
1to5 R6 substituents. 1 7. A conpound of claim1,
wob@ses3s is 1, sis 0or 1, gis 0 and Ar i SPEI/BS2087/083978

menbered heteroaryl ring, optionally substituted with
WHATMISrAIIAINGER IR6 substi tuents. 1 8 A compound of claim

1, whereinr is 1, sis 0 or 1, |sOandArisa5-

2 menber ed het eroar rin Iect d fromthe group

consi st ng 6f CO&%’&’?B%F“”%&! };61;[19 -3 iinidazolyl,

t hi adi azol yl, oxadi azol yl nyI t hi enyl,
triazolyl, pyrronI i gzéggl % r|soth|azolyl and
pyrazol yl, each of N tlonaIIy substi t ut ed

with fromlto 3 §p tuents. 1 9. A conpound

of claiml1, vvherelnr is'l Sis O(é)r 1, qis 0 and Ar

whereﬁr? a 6- 2 nmenbered heteroaryl ring, optionally

O 0 3 O W AW

W N NN N NN DN NN /= e e e e e e e e
[ e R Y, I - N UL B \S = B Ve B < N B N . S N U N N e =)

sUbstituted with from1l to 3 R6 substituents. 1 10. A
X OO apdhne afchammpmcnemlmeceemfrmmthe droup comsidingrof O, NgN(B?), S

o] ) b IFB R S ) Pis OGFTeC BRI O NiRY EAR S

thgsﬁéﬁﬁrﬂ% 3Yin ?&fﬁré&h©QOWth froml to 3 R6
substituents. . A conpound of claim1, whereinr

th¢ subxcnw susaroumgenof fgon ) t0 3, anvbthe syrg ofr + 5185 M0

h ug)S/ 0§3238 P /US?\QO?/ 88978 1 12. A conpound of
CHRSHPL 9 HARFETEY P °%is 0or 1, qis 0, nis 2

A ¥TrROnerN2 CH2 of L is repl aced by 0, S or N(R5) 1
13. A conpound of claiml, whereinr is 1;

L i3-(GHi)s voherginngs gn meger of isore 2dpd a9 af lepst ong Q%e%&p@yed by O

CE\I@E) ,§’ SZ@ §P 5@2’& g—%& Fk?%e&?g ﬁhﬁ éﬂtﬁ)ﬁﬁ@(@ ‘%ISU&E«Ldi’VIth one or

r tvigmemibbsrsslettsd sehelctl @dnf @pmllt)h and) Coupaloaﬂh;sll; sti ng 4
of thiazol e, oxazol e, thiadiazole and i azol e

Arjiga SAtq:quB)&mare far§é|05|llﬁ§e%ry WGPR’PORF?Y SUBSH B w1th from one

ot i@ dupstubigti tuted 2 with from1l to 3 R6
substltuents 1°15. A compound of claim 14, wherein R1

R nsam@abet (53 a_cmem@wbeh@gloulz cmwngaf ¢ noglrkwl,uﬁl dalbpalkyl,
tional | a t
e FPatdt S kit Sty SR TERRE O ehar CRiB"
alskyzlm’ 4L- tb Q- 1ﬁélh@<§rb(ﬂ(b{éter0€)3cl3 gfonp| aall devil a 5- G&i@@nembered
al kenyl C2_10 al kynyl, aryl, heteroa NO2,
Woar_ym%pg whereprach OWOC)&MQQRB@Y gld NR and heteroaryl
a
A&%aﬁgs’ OLP g(‘la)l ﬁﬁutefgﬂhaﬁé%ﬁgp %P&bs%mgergdeﬁéy
pyeléamsddirare ,haagdl oalky$, @pb hegmikjllyCﬁﬂclb&tdaim &0 walkenyil r @y
one tQ two_ substituents in endent S
i, achSroamigN, Nen - narR kg DR ECONIR! Rk cor,
CHER @, KY. S(%Rlol\ﬁi I\&W a@-S@ I\ﬁi kY. rb}ﬁh X qg ¥dlected from the

het eroar yl

- gonRadiz;stinhRf a GoRb, C(@Raad:EQ(Rb (CHSI;@ whq:ﬂé’m, the aliphatic portions
S(O) 2Rb5.5
P AP S P REST 1B N i BEEe P Eh e g B halogen, C

alkyl and C,4 haloalkyl;

each R? is a member independently selected from the group consisting of halo, C, g alkyl,
C).s haloalkyl, Cs.7 cycloalkyl, -COR?, -CO,R?, -CONR’R®, -OR? -NR'R”,
-NR'COR”, -SO,R" and -SO,NR'R";

R’ is a member selected from the group consisting of hydrogen, halogen, C,_; alkyl, C,_4

haloalkyl, Cs.; cycloalkyl, aryl and OR";
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

1
2

1
2

2 consisting of -X1-CORa, -X1-CO2Ra, -X1-CONRaRb and
-SO02Ra. 1 18. A conpound of claim 17, wherein Ar is
weasvsres ed with froml to 2 R6 2 substit ueneGI/US2007/088978
i ndependently selected fromthe group consisting of
R4ha|a menib’bl we@d:ckf;rbm th.‘é.glbﬁp Bonsadtinglok ¥, halGN . NORy!, OBRand CN;

R’ 45 ag“(@ber sq:%cted mgle@r,o,up %nmstlgéé)&g?gg@ %fndNEg)azﬁQZRb
catti ﬂemﬁﬁ%gn(ﬁ@lhgg ?’tg(h Qo QY %yougr&gnﬁst&g 5f0na¢0 é_% 0 alkyl Ci10

nenber ed “het er group ound cl
18, hahetlsi, I’C3Q&§7ﬂORﬁy]| ana"uﬂlef;mehd?en(tdllyyrs/él@é,ﬂé@z,f OBm NZ{ R

e Bguo 9N, 3008 b S SPug R

a 4- shonRerrerered; @%@J@w&k& Bl Bup, 8RM afd B5- 1001 0-membered
6-merrbg§ed heterooarrny greoup 18 C%';\Dpéol(r)ygij/aOSSZSS nembere

PCT/hg82607/ 9880 Perein eh oAsvdmpistasaclofereumsnipidary] and

4 wh
oo defeutirygiine Sishat SRy i B il s el
X Ynde?egdeaﬂ?rsaeétéuiﬁ@m C%S@lﬁﬂltg@f hhloosRd, i@a L AKOUIT 4

consis 7 angd at I gast ong ,of

X, YlalOaH@?ZfJWS“fY(éioalkl}’l QPBNQIF -@R°, gNB RK-CGR aﬁépl}lﬁaﬁ‘
© INRIBRENNREE DR 2 K @AL R LR A 5ol QUPNR AUl i the

Eri’pt is an int ger of from

0 t@uléscn@ﬂmhh@ﬁﬂﬂ%&ﬁbf@bm@ tbe;an integer of fromoO to
nmber sel ected fromthe gr

ané @a@u %tqraddi df mqep@demtbsm%ﬂte feom 53BN rstsine af Rydrogen, Ci-10
1@% Mﬁlo%ﬂéyﬁéoj Fka%aa(ﬂ%h kl?erﬂéfb@ c%r%gélké’r{w lG,. 10alkynyl aryl,
75nertbecaterté hetemayyd land gxry@pq,alkai yilnd ahdrean ghe aﬂlghatlc pomons of
10- t
C%Fggbeg}iq gilng&% S %&2‘%%\6 f}%sgtugérdov\é\f&e %rgg{)qne%igﬁ 8?' 1616151|bers
angeet SR MY rod SRistifg OPIORNabCYOBURSL | SR e@(@;wh S(O),R",

from1l to 4 substltyents 16 inde endentl sel e
£ M AERD), TRRGAPRY FC(ON DBt aD GRS -NRPCONR™,

RO -, R G g
end R yaRldro ge@ORan undBRatedCQNRaRb, -S( O, , Ra, -NR

aS O 2Rb, and - SO2NR
and wherein the aryl and 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™, -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 pharmaceutically acceptable salts and esters thereof;

wherein the molecular weight of said compound is less than 1200.

2. A compound of claim 1, wherein two of X, Y and Z are independently

selected from the group consisting of O, N, N(R?) and S.

3. A compound of claim 1, wherein each of X, Y and Z are independently

selected from the group consisting of O, N, N(R?) and S.
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19 or optionally Ra and Rb are conbined to forma 4-,
5- or 6-nenbered ring, and X is 20 selected fromthe
w@e@apsransi sting of a bond, C2_6al kene, C2_6aP&yns2007/088978
-C(O-, and 21 -C(O-(CH2)1.4-, wherein the aliphatic
portions of X are optionally substituted with 22 one
1 to three nmeftemposel eotl@c f,vdrerdiatitegery ha€ingda) Kyhd Z is
4sybstituted. al kyl. and 23 Cl_4hal oal kyl ; 24 each R2
2 Sded%i§?¥lﬁﬁﬁﬁ%wp?ﬁﬁ@ﬂ%&ﬁtntIy sel ected fromthe group
consi sting of haloge@q Cl1.5 25 aIkyI C1 53ubstpputed

j@;’ c3 7§ oal kyI ,N CORa, - Rb, N N
6 S?Ba SC2Ra \
aNd [ anvhegn he &%ub%rlmt g | S )\é

and R2 |s al kyl or substltuted al kyl, the two R2
menbers can 280t|onally cllze oforma w g 29

R3 is rrber el\ect ed f p t he cons;j of
hydi al dgeny” Cl_44 )\éndg%g% ¢ 4h @,|
187 WO 2008/ 083238 PCT/ U82007/ 088978 31 each R¥ |s

i ndependent|y sel eet.ed from t he group consi SFB ng-Qf
clg

haI 0, i oal kyls - () ubst |)t]®inal ky/%§<I
aI ky \j ozéolgZ ,

-NRaQ_g:{b -NRaCOZRb - NR" CC]\IRaRb -S(O) Ra 34
' ,-SOZNR'Rb a 4- to7rrerrbered R?

h ocycl o Nyr up, aryP—8nd a 5- ST 35 10- neg‘;&rﬁd\
§4ﬂg§/oary ) gkég,gg\a? hé‘f‘ ra

gr oups, |d aryI and het roaryl groups are
optionally substituted with fromone to four

ovo. a4 Ry W R PRI R el ol Kyl - o
38 NO2, -OR, -NRaRb, -COCRa, COZRa, - CONRaRb,

(8]

—_—

1 - NRaC®Rb, -ANRaﬁmzﬁﬂdfiﬁ@ailNR a@aﬁﬁaﬂb,l, s B(O)r, 1,,,qF2aQ and\NRr is
aso? and. - 3] script in 40

2 phenyliorn gﬁ%ﬂt %%é’fl bfgﬁ’\ ‘6}\{\% llr'% p‘? %Lﬁ?éﬁb NtRa and Rb
are conbined to forma 4-, 5- or 41 6- merrbered ring;

1 42 R8s ameél’ﬁ@cb’unldﬂﬂ@&@ﬂde%bbélrﬁeﬂsGCi gd) dr1Qit band Arisa 5-
group consi sting of hydrogen, Cl 4al ky 43 and

2 membech gieroal kye. opaana hesubsEhterkay ko mR) tp§ R uBHERRNRE | y
sel ected fromthe group consisting of hydrogen, 45
1 Cl_j o gal kyls c&als lf?lh%lfgﬁ‘i rﬁﬂl whiid H?XCQ R3] (lﬁyll is 0 and Arisa 5-
het er ocycl yl , C%_J oal kenyl , C2_1l1oal kynyl ary?, 5-
membdred lﬁieteremtyénegi sélettel famythe grodp apydisting of éadtzk)joﬂ thaaalyl,
ns. of each of .said

2

.. rei e ali I,Cc. 47 rti
3 imidazy gL gl r A I et RO L. YV b
4 1soth1a£(hf/le§nd ﬁﬁaﬂﬁ? &4ch of %Jh?&lt@@ tﬁ(?r&ﬂgsﬁl%tlﬂft&yﬁltﬁm std 0@’
5 “OOOR' 49 -SR S(O R,

SubstltU€8(SO)2R _S(0) 2N(R") 2, -NR'S(O)ZR' (O N(R" )2,
“(OR', 50 -NR'C(OR', -NRC(ONR')?2, COZR'

- NR° cci:l\;’;pcfuél\ll%)’f 81'am(1 K &/ﬁ?r?m T, 1§é,rs 5249, Bid &t is a 6-

wher ei'n ea@h ependen ogen or a
2 membeeiBhREbrtyLtiRE optionally substituted with from 1 to 3 R® substituents.

1 10. A compound of claim 1, whereinris I,sisOor 1, qis O and Ar is
2 selected from the group consisting of pyridyl, pyrimidinyl and pyrazinyl, each of which 1s

3 optionally substituted with from 1 to 3 R® substituents.

1 11. A compound of claim 1, whereinris 1,sisOor 1, qis 0, and nis 2.
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hnh B~ W N

(8]

52 Ci _6 alkyl; 53 and wherein the aryl and
heteroaryl portions are optionally substituted with
wo e@egnas to 54 three nenbers sel ected from hedtDys2007/088978

-OR', -OC(ON(RN)2, -SR', -S(OR DN, 55 -S(0 2R n,

-S(O)2N(R' )2, -NR S(O2Rln, -C(ONRDN2, -CCOR"",

-NR"' D) R AsemphRich@(dB)itd R wheggin + GRRING or NR| mOOZR 2 and one

=CN, - -N(R' nd 57 -NR nS(O 2N(R'" )2, wherein
CHZO%]aClglﬁwre?ﬁ%qu&ng%gﬁ%ﬁntly hydr ogen or an unsubstit ut ed

58 C1_6 al kyl; 59 and pharmaceutically acceptabl e

sal ts pnd e&%@ﬁ%oﬁﬂ'ﬁ%ﬂﬁlalmﬁp wHeRSiet It 1;Res 0Bt ev{gis@f nis 2 and
ht of said conpound is | ess than 1200. 1 21. A

one Clizy wrrapléﬁedchYa@m\zfoselmmfé@m R growp selsatvedf €Hof(€He), CF
and C@ﬁu%a\lﬁ%%%§ r%&é@ al% % ra§/ fmg F]netmebre(r)salrs S%Rc?ggpl t{ua gLoyp consisting

ofthlawly,loxazolartdlaaiab@le|ahdjbﬁacﬂutzeteer oaryl. 188 WO 2008/ 083238

PCT/ US2007/ 088978 1 22. A conpound of cI aim 21,

wherein R |s selected fromthe group 2 cansi stl ng
pyri dyt subSePPeerislAmdy Whesn ff dinkgryl, %w@@lﬂx wbéatuted

with frgl\,hrj mﬁkﬂydb»stuﬂ&gtéz' nyl, 3 substituted pyrazinyl,
pyridazi nyl, stltuted pyridazinyl, phenyl,

substituted phenyl, 4 im dazolyl, subst ituted
i rni datbol ylA compaund| quCIalmdlésthr@treRi nsra|5azcoll®4nelnbered

S RN T T W R TIE E w

1ndepe@d@@ly%él@bﬁéﬁ frohﬁﬁaﬂ@m' lb(illkyla(lq 10 h@lo‘iu@$ ta.t 7t¢ty@16a1ky1 Cy.10 alkenyl,
tetrazol npoun cl ai m 22, tein sai

Coroalsymyl gy, ﬁetwqamlmywoz,p%zmuz cngy,rp@aa Ro|-NR'COR”,
NRCPAE o) B RRY ) 1! £daazs§8/1l2%6h@RmaZ°' yl, thiazolyl,

xadi azol'yl’, razol s 3 further substituted
vvlth fromone to three substituents selected fromthe
gr oup léonsiﬁstci)mg)mnﬁ of 4lahal16, wﬁreﬁ@l ik yIpyridine or pyrimidine, and

is optlon@t_léggu %k&éﬁé\xlth 7Ceyt8 {Svg al@j&m ts 1n ne ’%‘Erl%gglgclted rom halo,
Ci1o alk%R@WE] Byl and c%@gglk‘g%@?m alkeddt, A I&QW r!igylolflet&lo%‘ymCN

erein Dis nmpound of

NO;, @Rer&RnRh COsR’, SCONRER, -NB("C@@%IR CQszx S(omtéa%R S(0)R,

(%@b aryl, heteroaryl, substituted aryl or
and Sé ituted heteroaryl. 1 26. A conpound of claim 25,

wherein R is selected fromthe group 2 consisting of
pyri dwf, S@bﬁdﬂqﬁdﬂhé@f pitrh d¥) wheayini Riidalydted Soashkd grated

pyrim di » pyrazinyl, 3 supstituted pyrazinyl,
consisfat ks’ 2 Hnt s X SEOP R 1HHR pheny

substituted phenyl, 4 imdazolyl, substi t ut ed

i m dazgl yl p éJn'qﬁ)%ﬁh Bk clafh @’?tvl/l‘iéilttzl'ﬁ%rt& blﬁ)%mu}(éd’ with from 1 to 2 RS
oxazol yl, substituted 5 oxazolyl, thiazolyl

substitusniss hdependaatly lsglacted fom thx gmuazohglistmgmfﬂnsm Cuto@dkyl Cio
haloalk9T 2 Q! Yore LRRERZ % Bke -B8R® -CONR'R?, -NR*COR®, -NR*CO,R",
-S(0)nR? -NR S(O)mRb, -SO,NR?R®, a 4- to 5-membered heterocyclo group, and a 5- to 6-

membered heteroaryl group.

19. A compound of claim 18, wherein each R® is independently selected from
the group consisting of halo, -OR?, -NR’R®, -NR*COR®, -NR*CO;R", -S(0)nR?, -NR*S(0),.R",
-SO,NR*R", a 4- to S-membered heterocyclo group, and a 5- to 6-membered heteroaryl group.
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10
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30

6 substituted tetrazolyl. 1 27. A conpound of claim

26, wherein said pyridyl, pyrimdinyl, pyrazinyl, 2
w@yosdsezshyl , phenyl, imdazolyl, triazolyl, ore®UE2007/088978

t hi azol yl, oxadi azolyl, and tetrazolyl is 3 further

substituted wth fromone to three substituents

sel ect 2@l frarsotripeust ofliforaaisiisti ng of 4 hal o,

C _ioalkyl, G _iohaloal kyl, C3_7 cycloal kyl, aryl,

heteroaryl, NO2, -ORa, -NRaRb, -CO2Ra5 5 - CONRaRnh,

-S(0O1,,Ra, -NRaS(O) 2Rg,—yvand - SO2NRaRb. 1 28. A

conpound of clai m 20, @ ein b K J& and Uare all

C. 1 29. A conpound claim-28, Wy nR is

sel ected from/the group % consi sti @ - X' - CORa,
aRb, SO2R ', N

- X' CQ2Ra, X -"CONR aryl ~uhgteroaryl,
substituted aryl ®)and substituted het efoaryl. 189 WO
2008/ 083238 PCT/ US2007/088978 1 30. A co und of

wherefol @l M 29, wherein Rl is selected fromthe group 2

consisting of pyridyl, substituted pyridyl,
D syselentiedifiroyr the gobmptdonsisten ¢fyQ,iSviadd MR, pyrazinyl, 3

bstitute razinyl i dazi nyl . substitute 3
R e R R T g R
satasdtidaut &R dfR, dazal Ylis O N, a@8| 'S, substi tut ed
triazolyl, oxazolyl, substituted 5 oxazolyl, .
J, KhT aandl Li pre egelbiidepandert !yt selcsiad| fjam thexaemedpsipting of C, and N;
S titut xadi I tietrazolyl, and 6
th%%%%?ﬂ%ﬁf%%l?@%§g§%$§¥pti431. A compound of cl ai m 30,
thwﬁm&ghmgsanmm%kfd?ﬁmpmMgMniFiPyl, pyraFiPyI, 2 -
pyridazi nyl, phenyl, imdazolyl, i azo oxazol yl ,
Rt egIbgT Selepiedrers e Broum FRpsistip b B @l-lo?‘i‘.‘/% Crupstbrgputed alkyl,
2%%’%2/%% gﬁ(ﬁ’ W Jah<e5%19@5_%@ﬁ<yﬁ§?1, BHLEERS URSIAG, ReNtS-CONRR,

omthe group consisting of 4 hal o,
GOjRfak kylo, 7-BkmbGied hewkdoytlo aB31p7 ay ehdabkipl 1,0-mepbered

et er oaryl . -OR.a,.-NRaRp, ..- Ra,, .5 - RaRb,
IS8T tegi Nrein ey Dot oo R et ocy5 1Y (0D an
CRORE AL QEroilyREup 1s opMIREIEY Subbii@teIUBECHOML 1B 4 tib&Muent
i nt eger of rforcgifi:g Zgls(t)o 3 g}d eélcth R7 isrli ndependen;ﬂlm}ésl
Y

sialependenthyrsstected drogr bilp, Condk ¥t Engswstitwgdalkyl, Cscycloal

10al kvl ~ 3.Ci .20 N Rap 1 .
Crpalelifysria it idlfaiiiy G 1¥Bqe TR e R TP: No,
-S(nf) TN%ﬂﬂ?ﬁl, —G@lRaSC(F)R]?, -,CRbNR‘iréozsmal =5l ;jMRaAS(OthJand ~SO,NR°R®,
menber e ef erogycl o grou 5 aryl and a 5- to, . ,
1@-%%@}Ye%at %@t@%@?%‘“@?‘g@pﬁo”ﬂﬁé‘r’é'r‘?r Gapembared tpg and X' is
h j e | u
DAL &P oonsBthelof Podtay b, AIKLBRE LLAGHY COOR! Y
SO CHM-S wheienlip alipleic Ipprtoak ot Ké drefaptiondl bl wbstixted with

Pl Niee lF e R PR ORI I e
802 RalkyB(O 1, Ra, -NR aS02Rb, and 9 - SO2NRaRb and

"
wher ei n tyhe subscript inis an integer of fromO to 2.
each R3is aAngompoudegersiendy sélent@biromiies gionp aensistiagof brlegast Cis

M@ﬁe?;sbgﬁqgutgd Ll&yll,\lC3_7g'ycFO%Ikyﬁ -&%rlr{p,o —%R@,f—&ﬁa@b,s-%w,
-NR'R®, -NR*COR®, -SOR® R, -SO;R* and -SO,NR"R”, and wherein when the
subscript q is 2 and R? is alkyl or substituted alkyl, the two R? members can
optionally cyclize to form a ring;

R® is a member selected from the group consisting of hydrogen, halogen, C.salkyl, and

C)_shaloalkyl;
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1 35. A compound of claim 34, wherein Rl is selected
fromthe group 2 consisting of -Xl1-CORa, -X CO2Ra,

WO 20080838 Rb, SCO2Ra, aryl, heteroaryl, substitRCBEUSHOYIS8978
3 and substituted heteroaryl 1 36. A compound of

eashdl s B@eptwldemté{ selqRredi fsors Sleegrogricdnssimg héhago dupod@kyl, Ci.1

can bstitu

PP RS SEaert g ot by Py 1 YR 08" R
SUBBIR' tm@ Rel'a@: 4§ WI-NmEURdaNMOZRSuW‘Cbmeﬂb 10)“ :
pyri da2| n Bhenyl substituted phenyl, 4 im dazo f

t rNRZHO)kl aSEI SYRtut @ tork Iazmbsyﬂed hettysytlp @raw, aryl and a5-to

hi azo I bst tute 008/ 083238
S0 bdls 38 e AR SRt gttPcad
0x8d attgloarydxeslipaafd Qﬁnonﬁlu}bﬁﬂbkﬁtuteﬂ Gvigx@shh %ﬁ@ kv four substituents
tetrazolyl, and 6 substituted tetrazol 37. A

.1 37.

é@ﬁﬁamﬂ?nkw secipdriram halgh exeiGr-4aliv beﬁlﬁ%@lkyl Cs.7 cycloalkyl, CN,
a d L h |a b
dzéz(gllk“YN l?’yr@é11§ b06 Z((E’)ﬁ%fxfpz RZ1Khe OQR eR%keo,R?,

triazo t’hi az
OXNE?@@NRX‘/}R S{I@ij%t-NE?SIDMb drsl —SOENRfHF&rndSXd{b‘ﬁélh tHét@Bscript m
w.th fromone to three substltuent sel ected fromthe

QFTUESSRATISEIR § B> OF BEPBAGE g g combined to form a 4-, 5 or

%ﬁ&ﬁ@ér@@hh%' C3_7 cycloal kyl, aryl, heteroaryl,
CQ2Ra, 5 CC]\IRaRb -S(O 171Ra

RY INRHJS(IIID)@ ﬁ?kﬂepami&nt:ljsmmom th@groupcainpiog pdhpdrogdmaiOmalkyl,
he subscript pis an integer of from 2 1
ﬁ%wj‘ﬁ@%@g%'ﬁ? R7 is independently selected fromthe
anﬁre@MpRCé}ﬂiSRlefs Ilm&N deE& @eleé@dﬁ@xﬁ'tﬁé’%’guﬁ consisting ogo\édrogen

Cl 10hal oaI kyl ,
@I_JN Cr NRA@ERD, Cﬂlocml@aélmmrocﬂ}d))@ﬁaalkeﬂm Ca-10alkynyl,

<5400 iy SO P, T TETREL G AL

gp@mpns mmble bfsaedRh and RS & htiogiley ﬂtbyt@th&dgﬁﬂﬂﬂﬁ&n o‘faéitdjthree

ar | and heteroaryl groups . are optiona .
FF&F‘@BWQ\A ORY HF BFAUBITENbig e frha b@thQ&ﬁ}Ps POCO)NR™,,

it I gire n 0, | k
Cl 4hal OZJF ?/(O?) %(@?21{(86“ Iﬂﬁig@ﬂoﬁN&@)}gR% HSG)R
WWO)RC@SR%C(O)NG&I%REQZRNR&EMZR NRN ABI2RAN(R"), and
NR .SO02Rb 9 -S0 nd wherein the
SO BRR P giean i D s PP o Y BosEn o Fggnikstted

copaupd of claim20, wherein J, T, and Uare all C
and Dis 0. 1 40. A conpound of claim 39, wherein each
anfRyhiersimthewrit @nd heigropan deriony areppsiehatst wilistitnishwtithefrom one to

i L R
NRaGRRD, S(OMN(RWZRR'“S(%@)”}, FCRANRNR &BOMT, ,-NR*D’C(é)R'“

SOZNR 2d heter ocycl 0 group, and

5NR &@W@ﬁﬁer E9Ret @?POQ%R grotip NG, ik Whatdei n t he

%ﬁ b?tNé éh\a@%te nrlataglg ﬁr“ %}é gﬁ}arg jm&dﬁ%ge%%(r: . B8 Crsub3titted

cOngsalkyli ng of hal o, Cl1_ 5a| kyI Cl1_5hal oal kyI and t he
gu scrip is an 7 integer of fromO to 2.
an armaceutlca ly acceptable salts and esters therof;

wherein the molecular weight of said compound is less than 1200.

21. A compound of claim 20, wherein R' is selected from the group
consisting of -X'-COR?, -X'-CO,R?, -X'-CONR’R®, SO,R?, aryl, heteroaryl, substituted aryl

and substituted heteroaryl.
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1 41. A compound of claim 40, wherein each R7 is

i ndependently selected 2 fromthe group consisting of
wh2008/083238 5al kyl , Cl1. 5hal oal kyl , -SORa, - S02RaPCHIS2007/088978

5-menmbered 3 heteroaryl group. 1 42. A conpound of

claim4l, wherein each R7 is |ndependently selected 2

fromtB® grouwenponsd sf¢lmlgt F, viHewom B, iscieleoted ﬁqmetm;gloup

consisfg¥} %mg Lo R R er e L RSt pik R cdgin
substl?feggfyﬁz%‘l t@t%amﬂtﬂ%%@@@iﬁfi@@gﬁgﬁl BQF/ U200 (108 8RAB1,

onpound of clai wher el n is selecte

imidazmurﬁth@u@domgﬂazoubramz@uln@xbmtutexm@m oxazodylCeRIRTityted
- X e het substi tut
oxazola'if ﬁu%%}l ?ghtug%ﬁa ?lgg%ﬁ%41%zo$)ér§/u sgftfte&tsza a%o&ﬁlpge?]rﬁaolyl, and

substitdfedabtadza1y43, wherein R is selected fromthe group 2
consisting of is aryl, heteroaryl, substituted aryl
and substituted heteroaryl. 1 45. A conpound of claim
44, whit ei A ROMPRURGYIIFIBRY Ml Py P EiBHgingt ippigizinyl,

. ' i | I
pyndagtalgfsfiﬂftét:r%t, %té?&mt% W (9%1%? )’ t*h1ﬁ9¥1yi g;'xg&g cll%/ r%detgtrazolyl is
ﬁlrthelmabstizthtegl twithplyern daz tanthkee sabhﬁterits.t&teﬁ&tqdyfmrd&m @yl consisting of

sub 11yt | . 4 im dazo| trlaazlyl, .
hato, G glhols Geeedtido gf@hl s AT RO ﬁ&%o ", -COR,
-CONl@ét@zrﬁ(ublﬂRaSLmtsl(@»kedané —exgrRkyd . thiazol yl

substituted thiazolyl, oxadiazol yI substituted

oxadi azol yl, tetrazol IL and 6 substituted

tet razdh yl .A sompountl of shsoid wheresl Riind43, wherein R

is selected fromthe group 2 consisting of

yrima4«d ny t r i X z 1 a

substlit%lute oxag(?ﬁe{{zdo a%npz% W}:ﬁh@ E&Rggjaltﬁd V\héecr)éR
-X'-CONRIR’, 80bRhdryl ,]heﬂe?oariv\l sMpmﬂenﬂatglfm@hastMtB&hemhﬁf}eJ n X

is S, YisC ZisN R is selected 2 fromthe group

stitut.ed rimdinyl,
oot gt "o bt sy RS SR P B toup
COHSIS&WHG?WEI&%U@% rﬁg’l fp}ﬁml(ﬂlhﬂ ARt 1'11§Hin5}g p9fazmyl

fluoro and tet razol A conpound "as di scl 0sed
substitptgd E}(I@ﬁlptvb@ytldazmﬂls@bstmuw@ pyAdgsivad mlicaylt subalituted phenyl,
. i i.on. hi.S 9
1m1da28@m8? llltggllr&%npol%l trla%olal EQI% (‘51%0(5 ﬁl&z%fyl 8%%0 1 sybs‘ritugg

oxazol#i, tl‘ﬁzizbl)ﬂi smf)sttttlt%a&}hlaﬂ)lﬂ g #easB1,subgned bk Qa8 setrelyl, and
fromthe group 2 consisting of Type | diabetes, Type

SUbS“t‘IlthEﬁtréB‘ét/gs and netabolic syndrone, said nethod 3
conprising admnistering to a subject in need of such

treat gnt %C(ﬁfl[ﬁ(ﬁfﬁhlo\f%l Hn&vh&étnasaldéad}?ﬁ%gyﬂgmﬂflyli %yrazmyl

claim?20. 1 51." The mst of claim ern
pyridazin g ggtweyl, snifigpsyll trladob/beixemlyl thiazolyl, oxadiazolyl, and tetrazolyl is

further substituted with from one to three substituents selected from the group consisting of
halo, C.jpalkyl, Cy9 haloalkyl, C3.7 cycloalkyl, aryl, heteroaryl, NO,, -OR? -NR°R®, -CO,R?,
-CONRR?, -S(0)nR?, -NR*S(0),R?, and ~SO,NR'R".

28. A compound of claim 20, wherein J, K, T, and U are all C.

29. A compound of claim 28, wherein R' is selected from the group
consisting of -X'-COR?, -X'CO,R?, -X'-CONR"R®, SO,R?, aryl, heteroaryl, substituted aryl

and substituted heteroaryl.
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1 52. A nmethod of stinmulating insulin production, said
nmet hod conprising 2 adm nistering an effective anount
w@boos/ogapound of claim20 to a mammal . 192 WIPCT/US2007/088978
2008/ 083238 PCT/ US2007/ 088978 1 53. The nethod of
cIa|n152 wherein said manmal is a human. 1 54. The

met hod 38f cPasampsand phelain B9, weaitinR issefgctrdufewl thpygraup

consi b P g br B R it B EF By mar

subsnmtmpmﬁnﬁpmrdasmg sﬂfbmm(spﬁrdamya@ham %Qbétﬁ@te@gﬁw
ound of claim20 to a 3 nmanmmal 56. T

WWWW%BW%%@ﬂ%@&W%W%WWWW@MWWWd
oxazogfl thikd&l ﬂ%ﬁlﬁﬂﬂb&f th?zlz@‘yr&gdlaémgla?ﬁdﬂgu dqefc'ch(}xaH)fz@lgl., tf':&razolyl, and

produce by a beta ce _
substitmtdiodazolyll oweri ng bl ood gl ucose in a manmal, said
nmet hod 2 conprising adm nistering an effective anount

d of cl 1 59. The
et hod bt ehaPaE AT € st a7 Py prezing,
pyridaéfdyl, homf hﬁﬂd&BI}Jl Qﬁ@idlﬁgoﬁzggﬂj thiab@ G%dléjz%l}ll ) t§trdz‘81yl is

a I’mm’ml said conpri si ng adm ni ster | ng
ﬁlﬁhe’éﬂﬂ?ét@t!ltedéVlﬁhﬁQﬂﬂtOHOﬁO ﬁlrmmbsitmdltmel@itai fmo1R Ghet groap 80n31st1ng of

h t hqd ,pf, cl re| aid . p a
halo, Hﬁ?f ]?{Yl, Fgloglaﬁﬁ’ﬁ%ﬁﬁ an? f§§oalgy1 ary? theroarg,l'Yn ﬁOz, R':}l I\?R R", -CO,R”,
-CONRR?, -S(O)R?, -NR?S(0),R", and ~SO,NR°R?.

32. A compound of claim 31, wherein the subscript p is an integer of from
1 to 3 and each R’ is independently selected from the group consisting of halo, C.jalkyl,
C\.iohaloalkyl, CN, NO,, -OR?, -NR°R®, -COR?, -CO,R?, -CONR’R®, -NR*COR®,
-NR*CO;R", -$(0),,R?, -NR*S(0)R", -SO,NRR®, a 4- to 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 from one to four substituents
independently selected from halo, oxo, C|.4 alkyl, Cy_4 haloalkyl, Cs_ cycloalkyl, CN, NO,,
-OR?, -NR"R®, -CO;R?, -CONR’R", -NR*COR®, -NR’CO,R®, -S(0),.R?, -NR*SO;R", and

-SO,NR’R® and wherein the subscript m is an integer of from 0 to 2.
33. A compound of claim 20, wherein at least one of J, K, T, and U is N.
34. A compound of claim 33, wherein D is O.

35. A compound of claim 34, wherein R' is selected from the group
consisting of -X'-COR?, -X'CO,R?, -X'-CONR’R®, SO,R* aryl, heteroaryl, substituted aryl

and substituted heteroaryl.

36. A compound of claim 35, wherein R' is selected from the group
consisting of pyridyl, substituted pyridyl, pyrimidinyl, substituted pyrimidinyl, pyrazinyl,
substituted pyrazinyl, pyridazinyl, substituted pyridazinyl, phenyl, substituted phenyl,

imidazolyl, triazolyl, substituted triazolyl, substituted imidazolyl, thiazolyl, substituted
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thiazolyl, oxazolyl, substituted oxazolyl, oxadiazolyl, substituted oxadiazolyl, tetrazolyl, and

substituted tetrazolyl.

37. A compound of claim 36, wherein said pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, phenyl, imidazolyl, triazolyl, oxazolyl, thiazolyl, oxadiazolyl, and tetrazolyl is
further substituted with from one to three substituents selected from the group consisting of
halo, Cy.jpalkyl, Cy.10 haloalkyl, Cs.; cycloalkyl, aryl, heteroaryl, NO,, -OR?, -NR*R®, -CO,R?,
-CONR®R®, -S(0)mR?, -NR*S(O),R®, and ~SO,NR°R".

38. A compound of claim 37, wherein the subscript p is an integer of from
1 to 3 and each R’ is independently selected from the group consisting of halo, Cy.jpalkyl,
C.iohaloalkyl, CN, NO,, -OR?, -NR°R®, -COR?, -CO,R?, -CONR’R®, -NR*COR®,
-NR*CO,R?, -S(0)mR?, -NR?S(0)mR®, -SO,NRR?, a 4- to 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 from one to four substituents
independently selected from halo, oxo, C;.4 alkyl, C,_4haloalkyl, Cs.7 cycloalkyl, CN, NO,,
-OR?, -NR’R’, -CO,R?, -CONR’R®, -NR*COR", -NR*CO;R", -S(0),R?, -NR*SO,R", and

-S0,NR’R" and wherein the subscript m is an integer of from 0 to 2.
39, A compound of claim 20, wherein J, T, and U are all C; and D is O.

40. A compound of claim 39, wherein each R’ is a member independently
selected from the group consisting of halo, Cy.j¢alkyl, C;_;o haloalkyl, CN, NO,, -OR?,
-NR’R®, -COR?, -CO,R?, -CONR’R®, -NR*COR®, -NR*CO,R", -S(0)nR?, -NR*S(0).R",
-SO,NRR", a 4- to 5-membered heterocyclo group, and a 5- to 6-membered heteroaryl group
and wherein the subscript m is an integer of from 0 to 2; each 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.

41. A compound of claim 40, wherein each R’ is independently selected
from the group consisting of halo, C,_salkyl, C;.shaloalkyl, -SOR?, -SO,R?, and 5-membered

heteroaryl group.

42. A compound of claim 41, wherein each R’ is independently selected
from the group consisting of fluoro, chloro, methyl, ethyl, -CF;, -SO,C| ;alkyl, imidazolyl,

triazolyl, and tetrazolyl and wherein the subscript p is integer of from 1 to 2.

191



AW N =

WO 2008/083238 PCT/US2007/088978

43. A compound of claim 42, wherein R' is selected from the group
consisting of -X'-COR? -X'CO,R?, -X'-CONR'R®, SO,R?, aryl, heteroaryl, substituted aryl

and substituted heteroaryl.

44. A compound of claim 43, wherein R' is selected from the group

consisting of is aryl, heteroaryl, substituted aryl and substituted heteroaryl.

45. A compound of claim 44, wherein R' is selected from the group
consisting of pyridyl, substituted pyridyl, pyrimidinyl, substituted pyrimidinyl, pyrazinyl,
substituted pyrazinyl, pyridazinyl, substituted pyridazinyl, phenyl, substituted phenyl,
imidazolyl, triazolyl, substituted triazolyl, substituted imidazolyl, oxazolyl, substituted
oxazolyl, thiazolyl, substituted thiazolyl, oxadiazolyl, substituted oxadiazolyl, tetrazolyl, and

substituted tetrazolyl.

46. A compound of claim 43, 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.

47. A compound of claim 39, wherein X is S, Y is C, Z is N; R'is selected
from the group consisting of pyrimidinyl, substituted pyrimidinyl, pyridyl, and substituted

pyridyl, each R is independently selected from the group consisting of fluoro and tetrazolyl.
48. A compound as disclosed in Examples 1 to 210.

49. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a compound of claim 20.

50. A method of treating a disease or condition selected from the group
consisting of Type I diabetes, Type II diabetes and metabolic syndrome, said method
comprising administering to a subject in need of such treatment an effective amount of a

compound of claim 20.

51. The method of claim 50, wherein said disease is Type II diabetes.

52. A method of stimulating insulin production, said method comprising

admuinistering an effective amount of a compound of claim 20 to a mammal.
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53. The method of claim 52, wherein said mammal is a human.

54. The method of claim 53, wherein insulin is produced by a beta cell of
said mammal.

55. A method of stimulating glucose-dependent insulin secretion, said

method comprising administering an effective amount of a compound of claim 20 to a

mammal.
56. The method of claim 55, wherein said mammal is a human.

57. The method of claim 56, wherein insulin is produced by a beta cell of

said mammal.

58. A method of lowering blood glucose in a mammal, said method

comprising administering an effective amount of a compound of claim 20 to a mammal.
59. The method of claim 58 wherein said mammal is a human.

60. A method of lowering blood triglyceride levels in a mammal, said

method comprising administering an effective amount of a compound of claim 20 to a

mammal.

61. The method of claim 60 wherein said mammal is a human.



