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[ 0001] Diabetes nellitus can be divided into two clinical syndrones, Type

| and Type | T 5diabetes nellitus. Type | diabetes, or insulin-dependent

di abetes nellitus, is a chronic autoi mune di sease characterized by the
extensi ve | oss of bdiRR ¥l RECERTORAQONIBEAAND ILHIER SHBRECENger hans
(hereinafter referred to as -pancreatic islet cells" or -islet cells"),

whi ch produce insulin. As these cells are progressively destroyed, the
anount of secreted insulin decreases, eventually |eading to hyperglycem a
(abnormal Iy high lIevel of glucose in the 10 bl ood) when the anount secreted
drops below the |evel reqBAHIGREUBDDYIGHE ANVIOYFEPINDI ood gl ucose | evel).

Al t hough exa, i gger for thi nmune response, i S ngt kpo ients
i Topd OO i3ebee! O degivei dud L M M A ER PaE iag nepe bRHLFYRT ¢ et a
cel I's s(hefigicRafh&fitus 0elfe E&hb&es), or EQW 8EpenBat d%bbte@%e‘llﬁﬁg Sis éM:lrnlanQ' gh

| evel s of these anti bodi es develop Type I di abetes. 15[0002] Type IT
di abet es auwmnmmmdrssaﬂemhamepem@iem thdicatvosies laye bl bcttmsc;HSde\VlEI ppsreahenlatuscl e,

fat and li.yer cells, fail nd nor nmal sul i.n, This failure to
espond (LiFnedfindnrRinrbSebERiter: v Baidik e daublsacilmbariens

i nsulin rrReaRER®IIRAN ALRESE celfd 8 plc%'ies@w@b&&fc‘s‘tn@}tddoﬂ‘leQho%h%ﬁleh@&dﬁﬂ@u}ﬂ%y5
within the cells, or both. The beta cells initially conpensate for this

i nsul i n rdssieseanpventyglly Fredinggp hgpetlhlewmnar{sbnqmaﬁmhmhtleveboégluwwen thehese
20ce||s unabl e [0 n n t.0 intain n Iucose
Covel'D® (HERTSHATR Snbiy REGALE B SOBUAN, hOFL] Rabfed B 1 A0S S

(2000) 1Qﬂoc§&lglpd:056@eve[55 A Bougl Q@Qﬁ]&ct'fhggél a@tthrsgmwmengdpysﬁ@rm aoﬁmfxvn

characterizes Type |l diabetes occurs as a consequence of the comnbi ned

| esi ons dTRUPHS éﬂ“ihnT P& ddéabsise Bavmi b davglsd lantibRAigs AT RRnCrPREC Bie selbsel |

def ect hg(gelfe ft&0 'H?&Q%ﬂ%? Pfo%vu ré? angﬂEH@%h} hlgﬁ‘ 1&eRVEFHHAP af?tlflbola?e%al
insulin ase occurring in he presence of Fow, non-stinulatory

gl ucose caeneleptliyat i dnbgtes.i s obser ved in obese, insulin-resistant

pre-di abetic stages as well as in Type Il diabetes. The second conponent is
a faillsur 0062]i NCypeas diab&d o Roii-alsaBseepdnaes diftetR|nandy, ®ivenpt atebasal
output in response to a hy ?ergl ycem ¢ challenge. This lesion is absent in

pr edi abet®4SCiinért appExerscetly fadlpirhwonh aommalySp i1SgHN { A Bin (bt i EpRiefrelled

| nsul i n-resh St §tar§cte 21)%;‘211112 E U A ?&Po%%“f sm%rlgcé tor§ Uh F}F‘e?é LlisNG: C‘”e
for diabetes. nven treatnents dlaees aevery imte

f ocus on dsfuantdi asfgslgrmhngphnho/iaysbimbﬂh td mmsel beelv.eTBe beta oeltbanitiaby m ni m ze
WO 2010/ 080537PCT/ US20091068576 or del a gﬁ)l i cations. OZB’ ent treatnents
target ei CHEFNTASION {THS MSUIR FARERC] Retice S et oW ae ehHBS: thesezps™) ),

or i ngul iqy g BleaRtabRM E)h%u@@&?ou‘%ﬁhﬁsuﬁﬁ% RRGIYH WoRAS ol&%@@fé%lg%dlcatmo
Sul phonyl ureas, and other compounds that act by depol arizing the beta cell,

have the ;B’Dgiesmrfteéﬁypofﬂ thighaed (KabmiSE, st et EY00¢ 40% 8upmidal 25188kcr et i on
i ndependent of 5circulating glucose |evels. One approve drug, Byetta
(exenat i d6pOXt i Thel fastas fiypstglylensetuetliaoatairey Type Hhigabpreesenceand hi gh
gl ucose, but is not orally available and nust be inj ectﬁ%.é(éé‘anuw a

(si tagl i pOPHAUPCAh SiHAMHBEEREIPY HIprovess drts PAREH SR B od¥ | evel s
of i ncretyep RArdERReRas t‘(%'&)lih a@mg NGHE8BSE Ol H(l:dt”arﬁé?&?a%roh%?basraﬁgl's'ﬁl% gl ucagon

secretion and have other less well characterized effects. However, Januvia
and @ﬁhenekdaq@e(ptmmlymg m(lbeptasdszseﬁ ldw/ nonksitiloi ey g?mosabwemmzithmehmse t he
tissue | e\{)%eln%e n (%[ers]ee r1nsu 1¥1 rlrgsqsetgnt p?g diabetic stages as well as in Type II diabetes. The
second component is a failure to increase insulin release above the already elevated basal
output in response to a hyperglycemic challenge. This lesion is absent in prediabetes and
appears to define the transition from normo-glycemic insulin-resistant states to frank
30  diabetes. There is currently no cure for diabetes. Conventional treatments for diabetes are

very limited, and focus on attempting to control blood glucose levels in order to minimize
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pepti des, and the | ong-term consequences of this broader effect have not
been fully investigated. There is an unnet need for oral drugs that

sti mul at evDrrgWVI8AS3gecretion in a gl ucose dependent mann@CT/USQOIAH8576
Progressive insulin resistance and | oss of insulin secreting pancreatic
bet a cel |@ dahe chbyplicateny. Chae@ateamesitd kasgeoéitﬁeymeulﬁfrl@kimb@setfmminal ly, a
decline ip the.insuli sitivity. of nus nd f at onpensat ed for by
or eacednio RARERS LaZR Dot priin el oars Bopre SblBBRITEGES of bt a
cel I funchipidandsTpfshylesd! b diRer o'uﬁ'dé t'H§1LHcfb bEREHiIAhdbelgkRs (Kahn
BB, Cel | G5 ey noaP g e i ifer Compou R A e e a0 333,
2000; Salltverheaile il oﬂ}g@oglwers@gmcg@m capseelmsmn fvefidn Nlegendeat of. / Clin

| nvesi. 116: 1 and E, Met ab

b G0d7- soiBiizs alibseadal N u ARG I G, Bley de T MRE RISl 2% | et a
cel | funckiéehof bPRS: G@é.ﬁancemﬂhvdvmgla%sem%s R 1o2all 1 8QBablk any mbist & al .

D abet es Med 15: 290-29 1998; and Zhou YP, et al., J Biol Chem

278: 513160zgted 2fymyia (SEaskiptin) ismnether igesnsly aparonkd dmzahatdngreasgabioad loyslsi s

associ ate d. s r

cor et vanyyeih Al BE SRl R R SR R R R DB 6. 70
(2001); SaxentheResetveltbharadeiideeet200b)vept, Ja&ﬁmaaamd o‘t/f&h qu"eﬁud |
Steinthorsdottir, et al., Nature Genetics (2007) A%p [ 0005] Insulin
secr éli orPeptidaset he nbdtioremay alsgfnflenes @sw.swe. ngeé% g 9t§elé10i BPREEEy i ncr eased
| evel s of d primarily
by the beptgl(?:)%f ?Igiaﬂr}]{g vtg&ggﬁgﬁn\%%g@?gﬁgg(%}d% g%f?egt ?J%ebr?)&r%g%gﬂﬁslyB Mol
Menbr Ri onve%ﬁgaltechThdﬁem dB(met 26GH foB OB Jiru gonice siimslatteintklen elekipn gl aicose i s
phosphory Hated 3¥ glucoklnase which is the primary glucose sensor in the
beta cel 124 eCRPdQUMANGSIs ¢t he | rreverS| ble rate limting step for

gl ucose netahol i sm (Mat schi nsky Cur- Di,ab Rep 2005 Jun;5(3):171-6). The
rate of gPURYselrgeresyys 12‘@‘1107’@8’9“33%?‘/@&@0@@‘)@68‘57@%%‘@4% Beta ol At on
by gljuco on l¢ bet a
cell, 13 ﬁj Pﬁﬁ? ?%?éei[a?ﬁ&g%g{rr\%@@ I omﬂ?gﬁl&? é?ir@(élg{e lge a??@h eﬁgﬂgﬁg\gen

I evel of ghetose fhns t:bmpdzﬂsatad farby ﬂnbleasmem alshlir siceetioh fginudedetaoelldat i on by

the cell. Miutations oki nase produce abnormmlities in glucose
ARG T SR S AR A G A S 3
hexoki nas(ﬁaﬁ@mel ren@ata% Fsays82 4 8NehhRIVK ] & al NBCTiRIRles BRPPISE 3L 90@); ucose
(doyn AL, et al R ot Chem 2005 Apr 8:280(14):14105-13, Epub 2005 Jan

25) . Smral Saltimd Ad e/ lé)étﬁ W et20r 200, Pgﬁnﬂ@dﬂlanéél@l@r@ad@élm Insaf i H6:$88r B 20n and

e e e S R R e R

Mat schi nsipthdrMec@érark the daca@@inq&tﬁ&ﬂ&udamniimm GlouploAMM 291 2hosbeti es.
d ucose netabolismvia g}col ysis and mtochondrial oxidative

phosphor yl9aPi leayyull £ atafisdBeraseided 1%29(}12%#9%&!{19&1106# P.ghdl .tHEobglaumt of ATP
pr odu_ced j[7hé 826—(3 c %(F)IZS ngege{l N Qéf%sglbg%he% Sl?ehc & gt%]lc stogélla'te% 1?1{ 19' ucose

to which 15 exp ose e en |nsu
secr et i onnérega tikle obEype Helhdbetes adﬁ&@m{@a@t semanmlynaf mu&mejeHQBélaﬂH Ia”hcﬂt ers and
bl ood- bor ne hor npne let fa

15act¥vatidensky Iﬁshé’aflﬁgé{ﬂ“ 7%%390&%(106?1 %f(eltar% 8l etcicoat @@3&1/*&)&32@ tedr el ease
of smal | \Vq}é&gfﬁ] $teinthorsdottir, et al., Nature Genetics (2007) Apr 26).

[0005] Insulin secretion from the beta cells of pancreatic islets is elicited by increased
levels of blood glucose. Glucose is taken up into the beta cell primarily by the beta cell and
liver selective transporter GLUT2 (Thorens B, Mol Membr Biol 2001 Oct-Dec;18(4):265-
30 73). Once inside the cell, glucose is phosphorylated by glucokinase, which is the primary
glucose sensor in the beta cell since it catalyzes the irreversible rate limiting step for glucose

metabolism (Matschinsky FM, Curr Diab Rep 2005 Jun;5(3):171-6). The rate of glucose-6-
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such as acetyl choline and peptides such as vasoactive intestinal

pol ypeptide (VIP), gastrin releasing peptide (GRP) and Pituitary Adenyl ate
Cycl ase A¥OI20HY8M37Pept i de ( PACAP). Acetyl chol i ne acti vRCITais2¢p/068576
phosphol i pase C through the Gm coupled GPCR M3 nuscarinic receptor |leads to
rel ease gfho§dte froduntion tbyy adtelokinlasy is sepenesnt(d@ thenoReamatiddertluavsd GoukOnce-
20Rev 2001 Cct; 5):565-604). Cholinergic agonists also |lead to a subtle
Nt - deperiGe At B SHA treriBicls ST ATYoL GATERaE DS PENEiT EOHASr ¢ w th
gl ucose- 'Jg'?uhéo's@hﬁ@le drRAlaAH Al JeRl R STURRCELiBSHIH By theLERSRItfdonOth P and
Henqui n JC, Etul ocr Rev 2001 Cct; 22(5)" 565-604). VI'P and PACAP each bind to
an over | apwiokiaseprodice@bnongtied irGECRsse (dPpedden iPRIIn ssagtivh PRA)ma gdivieg bet a
cell that. |l ead tpo stijnulation .of enyl ate 25cycl ase and an.increase in
BT T A R P N R e S
Yamada H,gl@dos@lGloylRedd ePgaR' B00d1dae 20055 3280 46(3) ). A 0553, Episl2608drn 255, et
al., AmJ Ph?%lsl OP/ Endocrinol illetab 2007 Muy; 292(5): E1447-55). [0007]

| ncr et i n el hakesuls getivasers of gluagfonaseickbarpe prsubs seergt@nmnd|myy piipyide a route

d ucose- - g repi.c P j A S tric
i b oty Bor o PR B PER R HRE Bl SR 30 ERRIM iR,
recept or sWenChhe 26061 &a6): 0839-43; @hd oddtdchinskneMydi alg MebaecHd6Ian:add )rlai se
intracel lular cAMP (Drucker DJ, J Cin Invest 2007 Jan; 117(1):24-32).

Al t hdligh ¥hé digkedpt drlvcessrmetplismyr gyselysiared preskdrirhogt#e®E cel |'s and
WO 2010/ G tA e - of

t hese pegﬁaﬁﬁ g%%%:é?%& g%ﬂ))gl@%glgsgip A:PFIZP 1%t% SCtE:(glh? I?d(;ﬁ%%*ﬂoaﬁﬂ%?ogp ﬁlﬁe({dgg(%)oﬁnglm in
t he or gartiesme{lHadseadtiyaelhieded ttal conceritraGon nf fhwestto 200ch thabeth TZY 1) expdSd. 52,
Epub 2006 Dec 21). G P and GLP-1 are produced and secreted fromintestinal
K and L deded, Gespeciepstley; inaulth debesion iept ihd®elaaeiing@peadart behaeaseasi n
response to neals by both 5direct action of nutrients in the gut | unen and
neural stleHAURRIBECFRdINGIdgbF PSP IMAEES-i3s geditas deral- aptes-kied Fastps 1Chave short
hal f -li ves.:i.0: ' ' ' . £ASE

di pe|o1t5 i d;eﬁ% El|tb)£e}iootﬁi ase\%lg{‘llﬂzﬂtl)%g:‘lw gké{ﬁ%}s?erﬁh?ﬁ}e?gtr%&gf agﬁs%g?élgggtéase (lzegn | ower
bl ood gl vodses dreyltholihtiend pghides tuchtas vasasvetinestieN eblypeaftidacVike ghsorims  of

the incretjn.peptide e ucose | oweri hat can. be. obt aj he ith DPPIV
i b onle R RE TPl SR, pPi v Sl el Rmied Pap e AR o ot
on the e BSe el e @8 o@Phés'ﬁﬁoliiﬁh‘éé @tt'hfbugﬁ’Eﬂme%ouﬁ%@t}'}i@@hfﬂﬁn%oarinic

exanati de (Byetta)) and pep |zge-conj ugat es t hat (BI nd to the AP or GP-1
r ecept or gedsptordeass tegilensant Ca o fwar unapy bl @ ageeclCendbandddenqal s K-, 1 faverr bl ood

Aug: T3y aar0bb e SERacs Rtinee fomtr TR LR RN Bl nd 1o

i nduce a i@ hehBragé depiseatianthal sdhes&figcena@reyitdtiutsRahitabar api es for
general use in the Type Il diabetic population. The clinical success of

DPPI V i niicpplagzaioard enfippeetishlimdalesse gilon ReugHepatn € olwdage Bry 2 point to
t he potential, Utdli t . 1 NCr L incret] cftivity in the
bl ood. - sare g Haioad L SRPEACER REbinbaF A BERIPPRESHL S GE o' & b s
di m ni she@PCRs BAEL,IVIPRI afet PR )au ke Bdda cet thal lead b Gnuatlomv@sitlerd1at801- 307
(1993); and Elahj D. et al., Regul Pept 51:63- 2074 (1994)). Rest orati on of
t hi s PespoRSssandsingRassdn intaceig laigAMP (Filipseapdt <8 abalieb1/69300gn;

16(1):11 ) Y L@ L SN } hyfuneki i i vo.
[0008] S bk no aga0y TRATNELTS AR PRI L g ¥ B0 QR ose
dependentSS, esall,iAm $ @bysedli Fonloantb/péshaps80bMaer29eokdnid 568).t hat | ead to | ower
bl ood glucose, it is also of interest to explore therapeutic approaches to
i ncr easi 1@OOTICriatictin heheaste sfichoGlntashilriké P¥ptran@IP-CedddsGluGbde- 1
secretion appears to be attenuated in Type Il diabetes (Vilsboll T, et al..

dependent Insulinotropic Polypeptide (GIP, also known as Gastric Inhibitory Polypeptide)
30  also bind to specific Galphas-coupled GPCRs receptors on the surface of islet cells,
including beta cells, and raise intracellular cAMP (Drucker DJ, J Clin Invest 2007

Jan;117(1):24-32). Although the receptors for these hormones are present in other cells and
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D abetes 50: 609-613), so inproving incretin release may aneliorate this
conponent of netabolic dysregulation. Nutrients such as glucose and fat in
the gut \NEEMONBEIHAt | ncretin secretion by interaction RCTRAIS2W0®68576
receptors (Vilsboll T, et al., D abetes 50:609-613). G.P-1 and A P rel ease
can al so trsessl the fovemil nemrdadleffstts otithasd pﬂpxidea:zqmyhlah@bibﬂsefmim tGRMtod f

30enhance i ncreti el ease in a ner rhaps,anal o o th ts of
Shese neutrameivelig B o matwbrerserd T o o ebLla gt e SedFaffon

( Br ubakerssPE,fnnody D’ecAQBa@}Iﬁrahd &Qﬁlﬁ&l ploéigz@aﬂ@se%%te@ﬂgmaﬁiemm KFandt al

Di abet es 2008 Dec; 55( Suppl 2):S78-S85). WD 2010/ 080537PCT/ 1152009/ 068576
Somat ost aelln leﬂpegu\[etfb' and thfese pefftiale thprmeied sreatelgsaippeesponss towehalsdryebdtincr et i n
secreti on,. (Brubake 200 107 Rei mann
et Sar ity SB0 L nls " f el Uiip 3 PR35 i SRR B B8 Ther e
does not lamaa;ﬁ Gop Bel @Lrayhdve skt BSIFiivel i HuiRacirctilgsedpatohney&ionfpr onot e
incretin secretion for therapeutic benefit. 5There is a need for oral drugs
that sti rie Broicasn@ipeptidyl-pertidass b (PRPHReand ishibierstof gis @raignse 621 Iopgo09]

I ncretin | i-f.er.ati

door oase PR SBHAP b ®S GER P E o1l B G (R & o bR pPfes,

al ., Endorie ghododg jow2og tlhdo\tadlééi()ﬁrimeéaﬁm APV iahibidtsyhowe el 6t Soméwhdtt m
(Farl na L, et al., Endocrinology 2003 Dec; 144(12):5149-58). The net result
of tHfse lBWé??g%%Celtgeséﬁ“fgﬁ&‘%‘é@én?WtB%tﬂ?f QupReryErdrasq 05 IPY Pt hefages. and
this sho i,d i t IS

anot her lEP flg(é% |%1XI(IJ tlgh?iggegﬁz)g%ﬁpgﬁﬁera nggglge% t%l{_té-lmggég oV\gtégH shown
to prot eatcdpgirebst dre omstdmdatcdesum podtease thf/zfgctcsn afso dgenttdosiudhcaas

2761y - 4 pubayttioa (PPREtE Cot ROy EVEH A GresH Br G008 Ao YT OTgr Dol |

cycle, | shapif@eul ﬁa‘hﬁé’tufé&{n@t_ﬁe thj ec@élﬂarfatt&ﬁf toAf@keS HiMtatd SRS @AMP and
15PKA activity also have a sim IJar effect (Friedrichsen BN, et al., J

Endodbi ndhﬂ?@l@@awmot g 8|(1Byrapigd f@zeneraluskiimtivlypetl! éllabetlc popehdoer Thol 2006

"esponse TR B SR AT Bk SrTEleR ARt b Pt Bt "

transcripb ltlwpcft@ﬁiapmsht@Idtﬂ&@@pdsudwé,thaeﬁn@éase in¥RdtinGRlilitBinothe BRIE. Coine
26(20):7747-59). There is a need for oral drugs that increase beta cell

number  arf#idoi heve indigasasl thar hetrecal ligspomaineness tofp Hbisdaginijhed 107 yi 11 diabetes
t t t
ipor t ant RSl SE LRy b St s TR R0~ PG o R SPLBR PORSIRFY o7

i mpor t ant” physi o ‘ogl ¢al trans | ul ar
si gnals sM4aho2y). hRésﬂ@ﬁ&Sn oiguh(swbirpoﬁqa@élwss(MamMpGSaasaM Dl @regesddte 1993

physi ol o | cal | tive substances. GPCRs are assocjated with changes in
intracel | ﬂpép(lédiﬁ 43 B S REP N ¥ AN IMPARVS ey GAlWBC R i 874t r acel | ul ar
inositol 1, 4, 5-triphosphate (IP3) concentration. These second nmessengers
serve to [POR8]s Sines igrigased ingrai aribvity das avesitive effret op Rhagpsetdeperdrat insalithvay's .

Hence, GP

phar maceu%%g ?n&dﬂe?ﬁfp?%ﬁebg%ﬁé'%%ﬁ R I%BIP 85 %ﬁﬁg%f htr%% edOT ong-chain
free fat tiyeast @sexpfrd)hetdpduticSappirgithys t@)imneas;s%dntnanh ulehse ifviheBitdstigal K

adi pocytes and taste cells as well as in the enteraoendocrine cell 30lines

such Zas snelacellsd CEPulrsrgratianraapearatodte AenvatpgingbweNbdirbstae(\oghsll Jagt alg1:
90- 94, a'ﬂmbg@s@@y%isz)aéo l/rnod%e@&ﬂ Eﬂcn&lnol%azeojl &4%?7;1%01%%@%0@%&“ 5p98; and

Kat suma et 010 053 PCT/ 1152009
metabolic dysregulation. Nutrients such as glucose and fat in the gut lumen prompt incretin

secretion by interaction with apical receptors (Vilsboll T, et al., Diabetes 50:609-613).

GLP-1 and GIP release can also result from neural stimulation; acetylcholine and GRP can
30  enhance incretin release in a manner perhaps analogous to the effects of these

neurotransmitters on the beta cell in regard to insulin secretion (Brubaker P, Ann N Y Acad

Sci 2006 Jul;1070:10-26; and Reimann F, et al., Diabetes 2006 Dec;55(Suppl 2):S78-S85).



Biol. Chem 2005 May; 280:19507-19515; Matsunura et al., Bioned. Res. 2007
Feb; 28(1) 49-55). The stinmulation of GPR120 by FFAs increases the rel ease
of Ca2+ fwoOr0loBpBEel | ul ar stores indicating that GPRL2®CIIaISa00&aess¢oupl ed
receptor. GPR120 nedi ates the effect of unsaturated |ong-chain free fatty
acids i n Stawstatn, freptiGakd meafaﬂty%tdsla@@wpeﬁfitmimd@ﬁ(aﬁhcganlsend:tom i ncreases

Iasnal uI| f. e C | ar, _signal -re d se
E)ERK) cad Eelpl? dff’ﬁ”f a%(fiae{?? &&EJHE i f@% and Re %afifhlﬁ.%? @Hgaf’ Wbom
depri vat '[969: 55@%’%@@) §POREISIF @Nel RURPAIARESHR:S Glgtaﬁp?p@mo% aavl/ay tod. Biol.
Chem 2005 Wh 80:19507-19515; ‘and Rayasam et al., Expert Qdin. Then

Target s mwnwﬁy impac( Biese BBILW 10 PEaTtotE airvaktin @t:lealon fOle@mmutlScbhmfécl eber g

Arch Bharymacol 200 Jun 77( 515-

g1 ophve. TRES S AgRnor oy o S igpReadhin b Refineilor iP5 o0t as
(Rayasam Q00T Thest B tencilionoRere taierEosbts) N R 8y PE L BRThe CoRI 20
shares |'a@%ﬁt@tlépﬁ5§ cﬁf‘tfétatééll‘é\ﬂlﬂ EthlfahﬁBdél@(Fa){lll%Q de 51e9sRb O iaRthdohere is a
need for the 15devel opnent of snmall nol ecul e agents that are specific

modul at orSoy; 43 (GPRE2G-408 hend korman lﬁle[;santwrau(Fanlla CPRIR0 Endoainolagmi2d0hg t ar get

for the tre f . di t es, obesi d the netabolic ndr,pme
bonst dor i TR e B8 afbe e rSRh R esf kiR RaCih fu et CUB R Fubsron,
gast rioc emptiyéngassnghdappehbdle pfaedd ﬂéglremtsécpﬂnsulﬁﬂeal%t& Yy Grhidiiks

| NVENTI ON 20[ 0013] Novel GPR120 conpound agoni sts, for their

pr epar at iapAtheagetiree pian etianydiahelid therpicer rlah?ésak@rhfeeélirmmtqm@wgt ighets
provi ded.; the, N ét%dctﬁé)%%f%&s%@?gén?ts%cﬁ‘ ?g&*‘%ﬁ}z‘é ocn{‘b Bﬁ%cﬁlhggé(gﬁﬁ%? @‘é n\%.d,gf?bet es

and ot her Tel ate I seases i nc
i nsul i n resyBidem 20d J@n@BﬁWS@&MUD@ Q‘Slclih labeetlafyleglﬁl@tbﬁbf Pegtelenn provi ded
are nethods for treating diseases such as pe Il diabetes and 250t her

di seases thiodek gidetlicyrls: léé‘PH@g‘B?féd 8y GHr& a&rﬂ OE}F?é%ef%Wﬁb@ﬁ’&éseo‘%AMP and
conmpqg it '[‘K‘& ’acl‘ff’\ﬁt)ﬂcﬁ%ﬁdvle.%Cgujflnalféffetch(?r 1eﬁ1%l‘% ngglokﬁlya@bbgn al so
o) eve s of

provi des net hods ralising 1ntrace usi ng one or
nore of tMer: EBBPotiid®; de@&iﬁnhﬂﬁ ehel el kndoeune HEO00 Mdnel&S(ﬂnﬁiarﬁ%S Im*yeabei used

to stlrrulatelnsull production and stinul ate ion of | nsy

o ucagon T TR BT e G eEEEe Biro ER Gl ehe RS Aot TR
30pol ypept ANEP-fshdnse leRnenMBINER) wrhibcRBSH Gelodd (Husbaa, Lddi ibooal Byo; t he
conmpounds described herein are useful in |owering bl ood gl ucose when

adm ni st X084 Qco,2é(2@mm 59)n Thal 120 1e¢D 80581 ACTYs 1hE 2006450 685 761l newdcipdnd
trea? nt. lgto Quer bte ﬁderﬂl ggoa%e. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[ 001 ]?SETHE BBl 5 T EHEeT & ‘étF%i n are conventional, unless ot hervvi se

defi ned: cetic acid; nBuli: yllithiu CsZCCB
car bonat 00 G 5 rsenp e arcehioer e HRGre e e um
i odi de; %gbnantciﬂpﬂgfogﬁ:lal Qd gf%la ing Gl ﬁhﬁﬂﬁyﬂ{g A@hYlIfMF sibhdit biéidsde;

DEAD: di et hyl azodi carboxyl at'e; DI BALT di i sobuatyl al um num hydri de; DI PEA:
di i sopr opyirabgsl glmmbfacm nedlqmenmﬂttbaramdrphﬁsplo@ww admmutwancsul GBQRde

Et 3N triethyl am Et OAC: et Et OH. . et han
our: FLIhUPORER AN f SRR BRGH etonre R af SgU SRFIE. -1 Tho:
10vater ; lhm%uulaymo@mn PEF-QXIHdEphakdPliR3) ddnedhtREBA OTHEBNGRohd feb@ngers
chr omat ogr aphy; KCN:
serve to focus the signal transduction events and stimulate other pathways. Hence, GPCRs

are therapeutically important target classes in the pharmaceutical industry.

[0011] GPRI120 is a GPCR for unsaturated long-chain free fatty acids (FFA) and is highly

expressed in lung, intestine, adipocytes and taste cells as well as in the enteroendocrine cell
30  lines such as STC-1 and GLUTag (Hirasawa et al., Nature Medicine 2005 Jan; 11: 90-94;

and lakoubov et al., Endocrinology 2007 Mar; 148(3): 1089-1098; and Katsuma et al., J.



pot assi um cyani de; LHVDS: I|ithium hexanethyl disilazide; LiALH4: |ithium
al um num hydride; LiOH lithiumhydroxide; M nolar; MCN acetonitrile;
Mel : et WO 20pdisedy MeOH: net hanol ; MgSO4: magnesi um sulPCAUS2000 X536
magnesi um carbonate; nmg: mllilgram MO : nmesyl chloride; mol:

m | |1 nol &&pl. @hemn2005 May;:ex80: 196a7-Uad Hy Magenurd ssall. fRidreed. IR&H&D)B? FelCPBAL)

nmet a- chloo nzoic a lity, N2: njtroge sodi um
car bonat & iﬁH% @ﬁ?t%%@ﬁ%ﬂﬁ’oﬁfﬂﬁ\l&%seséﬁdl lfﬁfeh%t ) glamNaC]-l sodi um
hydr oxi d%né\é%ﬁ&%%me'é %Hl n%)l?a‘f ldmiep 19'95%@%0@ ﬁﬂl tﬁil@QON%%mt(%

br onosucci ni m de; NH4 nium chl ori N OAc nmoni um acet ate; NVR
nucl ear magefétdt of nmnmaaﬁmno%hﬁ ﬁq@aﬂattadmdmrmnumﬂath(ngLPRm’ﬁd tri phenyl

phosphi ne; | PrOH. 20i al.cohol ; thionyl chlaride; T
t et r aRydrdP }ésr‘i"k“‘FE‘éC%t?ﬁ IF%%H“%WB%%‘P%? 3‘5}‘113‘/“ a ‘ny't“.OE O?FHG&XBPW }ar [ 0016]

Unl ess ot ion and
cl ai ns h;\h}g{ am%%#géﬁlﬁ&g% (E?&%%%gé%ﬂgz[f&%mf P%%Elye:aﬁc PQ? lelzfglﬂﬁ %1@1%%2\/{1' ent
sat ur at edieadni {ictmNanonh})miuoexm;imptosgsrandrammgmemg (Knsmm2 i alt,0. B/.o@deor2065 ons

ATky1 o QBE RIS AP and BSyseiasdh et o B Ay UM S5 nay ot

exanpl e dg1ngar a@ﬁar&k@@%eﬁ%w Wt&%lbe;%" RWP@HW&@[SZOU@IJDN |37¢Q'|3 ),
ethyl (CH3CH2-), n-propyl (CH3 CH2-), i Sopropyl ((CH3)2CH), ut yl

(CI—B(IHZCP@GHQ-S)’Z?. arsigbotoly ket {1(, @&)@@I—l&@hys Reed-dyutiyl. 20@%)(3(54@)3@42) CH),
| - butyl 9543 )3C), n- pentyl 30(0—!3(]—120—12042042-), and neopentyl
((CH3) 3 [0018] "Substituted al kyl" and -substituted Cu, alkyl™

refers t aI roup, having WO 2010/ 080537PCT1U52009/ 068576 f om lto
5 and, i o80He lé Bty el Bav ‘Qetea dgmgpstfatg a%l@ﬂﬂ%lf%ﬂﬁ%l@@ilé@l Q@M om ¢ he
group CO@I"@R’; (P&ly@gan?-lﬂ:tkzﬁn)ﬁ per? 8t Therdlus tsaidfﬁrl\)ﬂl 1?('5‘}*%@)/%71)3'-(5’15[&120‘“ ed

al kynyl, al koxy, "substituted al koxy, acy acyl am no, acyl oxy, am no,
substit utSleeatrgmd Spacrflnmy:a/ntbmnl}dl ,fatamcnrbtehemolarabdml}du; lsaamqad(fartbonyl am no,

am nasul REAGRRREHGT “ERl AT e gy tnecRanargr o STy By Bibee e o

aryl oxy, ;ﬁhi/duld“ GPR$2@§,talﬁlUM%% aydet fir@he @ZduslOnt SFATABRXY] obeGidy ARXYE ester,
(carboxyl ester)am no, (carboxyl ester)oxy, yano cycl oal kyl, substit- ut ed

cycl oal kynetabg}ts:l saath@mecﬁ@ymd@mthe signdgagtyie]cod| Gyt - é)@?d C@%lrblasudw fepieyon,
substitute substi tut ed guani di no, hal o,

hydr oxy, razi no, 10substituted hydrazino,
het eroaryl, substit- ut ed heteroaryl heteroaryloxy, substituted
heteroaryloxy, heteroaryBRMEEEﬂsubh&RNUDEdﬁmEﬂNNHHﬂ?HDNio het er ocycli c,
substituted heteroc het er ocycl yl oxy, substituted heterocyclyloxy,

het er28cydﬂ91?t]hi Noved )Glié’&lﬂ@ GoBgowt 2gosire Merhodp &or theit pispargpet. @8y edlafad kyi |
SQBH, bs%fh‘égé @S%Q}‘éh aPe@% dc?ﬁljy ﬁ{:&ls%/ lo‘lee8a‘ﬂ€l; oldlic@id 6%g§ms§s*a 0'

gﬁlgt dl%% )}) a)ano Xn& zgmgtltegflégd}ng L1 0(1.1

al kyl t hi ute wWhSr eIt sar d subst tuents are
15def i nedisbfeit @i the @@k} of' dhtkeedtydnd otted e¢lstet disaades meardigy mbraBoichg@drome,
hydr ocar byl group having from2 to 10 carbon atons and, in sone

enbodi merbysliPifesin psplin BsiEhngo g comBliGHops eidiabes hon at oms and havi ng at

| east one site of vinyl unsat-uration (>C=C<).al kenyl" refers to al kenyl
[0014] Further provided are methods for treating diseases such as T ype 1l diabetes and

25  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 Ca** 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

30  polypeptide (GIP) in a mammal, in particular a human. Additionally, the compounds

described herein are useful in lowering blood glucose when administered to a mammal in



groups having fromu to v carbon atons and is neant to include for exanple,
et henyl, 20propenyl, 1, 3-butadienyl, and the like. [0020] "Substituted

al kenyl " &AQT8BSTi t uted Cu_v al kenyl " refers to al kenpPCT{iSaep8683daei ng
froml to 3 substituents and, in sone enbodiments, 1 to 2 substituents,

sel ect ed rfeednf trtmmgntaupowartdost gingpsef al koxy, substituted al koxy, acyl,
acyl arni no, acyloxy, alkyl, substituted al kyl, al kynyl, substituted

al kynyl, am no, substj i ut j } yl., i hi ocar bonyl ,
am nocar bonyl am no, a‘hﬁﬁéﬁﬂﬁ%ﬁsgﬁ@%ﬁw A\ n&éﬁﬁgﬁw XY,
am nosul figppd]. PHUDBRSAH HoROURPRErei R BeN@F W RN @ﬁl@és@hm@ﬁs@'d@hﬂéﬁ AROM

substi t ut ed ar yl, aryl oxy, substituted aryl oxy, arylthi substituted
aryl t hi o,acetar zhmd@yiBuL@ar bayiithiest €rszCQ1:ac5bmnyctnbesater(iﬁfﬁfllog DCdér boxyl

est er ).oxy,. ano Kk bstituted cycl oal kyl axy,
Sober BTSRRI BN bis P AR R doTE R o e e lor B R T 0. 30
guani di nleeﬂH)h}ﬁﬁ1|nb}éhﬁﬁ|1 SR0Ha: TMADaJh@th hélﬂfd@é%oxbﬁ'&eeDIBMJ substituted
het er oaryl , heteroaryl oxy, substi t ut ed het eroaryl ox het er oaryl t hi o,

substit utcbkﬂomlf]éh@amymthhﬁ@de @PEA@éysﬂW@yleﬁnﬂgmm% ‘emethgld g gneide;
het er ocy stidut het 1.0
D010, 060 im ALkl EHE SR Fif %/a&%l?{y%?“ Yy asetaps; FAQH: ethano: g:

het er ocy ddryth{shi 10 hotit; tH, Oh ydb&EH; HEBJlbIS}'Edl@dHnE!ﬂoﬁlﬂef piay hydﬁdﬁeﬁ@ﬁbdu@&,sz(D :hi oacyl ,
thiol, alkylthio, and substituted al kyl t hi o, wherein said substi tuents are

def i n8d a¥itereHeOp hydEPSRR PRIOXIS: BPBGT étghtmbfpuaweWa\dcﬁbymmtoglﬁpbﬂ KC

subst I tut 1t ashiss r a

"Al kynyl "' d O(m lgﬁlsa{agldg lH’%near I%@Hgghaﬁ%gﬁ%bﬁﬁ%ér@égr@bg%qﬁa ical %?lga St anched
nonoval erﬂydhstetrmedﬂ* ﬂndnunna‘drﬂmhdecdmnaolai rhge(éN deemaitritn®d rinpthel lodild; The

term "al S nt to incl hydr ocar byl. groups havi ng one
triple bﬁﬁf{aésﬁna*eﬁﬁ bgfﬁgﬁe B@ﬁ&eswﬂmﬂ% ﬁ‘@%@ﬁs PRSI GTRANRER NS gr oups
havi ng frlﬁmvglafn? Ms@laﬁQerl cRidRE: ﬁHﬁ')l'lﬁlllni%éEE thP: 1hnﬁhﬂé9%o§ﬁ1m’ IQgegropynyl )
and the |ike” 10[0022] "Substituted al kynyl™ and "substituted Cui" al kynyl"

ref erl§ t culitkyMaHSQy; onfpldB Aameneeharoparextbensois acbétht uengtyand; niimggone

of a ko S b TR o8y MG PO e s A o5 B AT | [P

ani no, a%am&an@@mhe NMTB IO BbRGArRQIMMte; mm@p@@dlblﬂmd f@@l NBS; N-
am not hi ocar bonyl am no, am nocar bonyl oxy, am nosul fonyl, arninosul fonyl oxy,

15ami nos thmﬁgﬂcawiumﬁie NHidi: ammeniyn chiogiget NHyP e amppiivarageiasey NMRbst i t ut ed
aryl oxy, i t , LROX r;

Ccar boxyln% Qfgnetl%lilgs%%!lﬁc% ﬁ&*/(f@)ﬁ %dmﬁon%?lbgga%l%)hg &ﬁp@%%byﬁﬂn% IPIOH: 4
cycl qal k)’llsoplﬁpyl lazah&ly 5OKY,: t}ﬁuﬂigatchloulﬁedmquﬂiydydfomyi, Tegethoalakyil t hi o,
substituted cycl oal kyl thi o, cycl oal kenyl, substituted cycl oal kenyl
cycIoaIkéﬁyﬂﬁ%9&38®m$@1PU@@H“%ycIoaIkenyloxy, cycl oal kenyl t hi o, substit ut ed
20cycl oal kenyl t hi o, guani di no, substituted guani dino, hal o, hydroxy,
heteroarﬂDONﬂuUéMbuunbﬂwhemen@hMyﬂbﬂhwhgncwmwmmdy1ﬂ&up@ﬁﬁ@mbedndchhns
heteroarylox heteroajy Hﬁk{ substituted heteroarylthio, heterocyclic,
subst i t ut’@ Qﬁ%ﬂﬂﬁﬂ@r@l Yerocycl yl oxy, substituted heterocyclyl oxy,

het erocycl yl t hi g, substituted heterocycl lthio, nitro, SO3H, substituted
sul f onyl ,[081Alf ondliakyrefarniogaegeval qnh?aéqnate&@i!eyh%tmlwdl%ﬁa%aww pajtigfrom

al kybishi qhtoVY@)ecrandﬁ ARGt dareP HHARE efﬂ**f@cﬂﬁﬁeﬁtg &rdla T HBLalBhekdm@nd Walil) 1t he

provi So that any hydroxy or thiol substitution is not attached to-an
acet yl enirefecamhdiyl ataps hOd2g8 froinAl knwya‘lboreaiterrs denstthlen grchuips HQ-vadykafl wher ei n

al kyl is defi e her ei ngl udes Y,
ot hoxy e smalolyte ned g B £ bt S et SR Sty TERAGIY.
gopent OXYpp-profil (@igmmzr)e‘fss;mpm(@ﬂ{bg@m )95 BURS (AW A H (M WidbButyl car bon
((CH;3),CHCH;-), sec-butyl ((CH3)(CH3;CH,)CH-), t-butyl ((CH3);C-), n-pentyl
30  (CH3CH2CH>CH2CH>-), and neopentyl ((CH3);CCHa-).

[0018] “Substituted alkyl” and “substituted C,., alkyl” refers to an alkyl group having

7



[0024] "Substituted al koxy" and "substituted Cu, al koxy" refers to the
group WD 2010/ 080537PCT/ 1152009/ 068576 O0- (substituted al kyl) wherein
substi t ut\Ee 2810k8D337s as defi ned herein. [0025] "Acyl" r@CEUS2909/0683&6 gr oups
H C(0)-, alkyl-C(0)-. substituted al kyl-C(0)-, al kenyl-C(0)-, substituted
al kenyl - Gf@n,to élahgi,ri}llselﬁe@)nbpdismdnﬁ il tuBed | ad R yndtit@he) seleced dtamatheydrew@( 0) -

substituted clo 0)-, aryl- -, Supstituted aryl-C(0)-,.
Seubst | ¢ oBd g dvionst & oy e fikndetbieparet s YRk bstinured
het er oar ydlk&(yoacy,l aQ?ﬁaﬁﬁlq%eﬁbﬁy %an ,suﬁémlutéalsmdot h'ﬁl%CQ%Bﬁ}ﬂocyCl ic-C(0)-
wherein al kyl', Substituted alkyl, al'kenyl, substituted al kenyl, al kynyl,

substit uta@dncauhlom;bbnylcymlr@amhymylamubsammsptle@k:adycuﬂy@eahlkg|amlaoqpllborwum/t ituted
aryl, .subst.itu ﬁ{e | lhete lk ubst t ut.ed het1 ro?r]%/tld .

het er ey ¢l EO% 8“%(1%?{‘10?‘61‘?%‘& Het %Pglc?y ‘%“é ANae; aaémﬂ‘é‘f’: Het SHEPE R Ay

i ncl udes dfexy,aaBdtihted glr , 1QEMICEEstitutdd0R B io," Hedd, aabByl, éa@lﬁ@(ﬁeitél t he
groups -NR20C(0)H, -NR2 )aI kyl, NR20C(0)substituted al ky

- NR20C( 0)(6%1199@&|ekt91>ammRQ@¢(0®)/hQ§b€§iqxwﬂeﬂaocsyéloéawwbsnnw@ q@qeﬁkyde nyl ,

al kyny! . SKEIBEE oy F S e ep B R ORI BB, syoocnu EOBRRIHS 1 car

- NR20C( 0)gabigltriof mteduﬂnﬁjt @narlind, halo[\ﬁgzﬁés(ﬁhpﬁtogymmol alkoxyandno, hydrazino,
NR20C(0) substituted heterocycljc wherein R2 is hrdrog@n or aIkyI and
wher dPn aﬂutawute%ms%lta?lpaﬂéfépla@wsu SBfWehbicroanbdrior i e keI ©dal kynyl ,

substit Ut}faegﬂ@dlgﬂ)égeylheté}&ﬁ% ﬁb@ﬂbmﬁl&'@%bﬁ&&ﬁ%ﬁﬁ@r&&}m ssuBfitheqSUbStI t ut ed

aryl, heteroar 'substituted heteroary eterocycl’ic and substituted
het er ocydietatoarchce, dsztaﬂ@fychdz@(}fnsutsnmtecﬂ&[tﬂﬁczy%]ylbmylbtexqcycltyhh@r subtsotutdde gr oups

H C(0)0-, alk 0 bstitute | - C(0)0-, al kenyl-C(0)O0-,
Subst) ¢ BB Bty Sbrocsriegliyf SBH b gkt P car b tspeylo-
aryl - C( O)oc a‘hlahzsml&luan%giltl%ydnd%%tﬂuted ﬁbk‘glt%l e QldDsubs@uBst hieuked
cycl oal kyl - C(0)0-, hetefoaryl - stituted heteroaryl-C(0)O0-,

het erldcydlefioedi @}~ , and substl tut ed het erocyclic-C(0)0- wherein al kyI :
substituted al kyl, 25al kenyl, substituted al kenyl, al kynyl, substituted
al kynyl , [69t9]odlAdyényl'Stelist id atiechr oybﬂaodldd;ﬂydl aasly) gmmb%idhgtﬁem arylQ

het eroaryl substitu dEjed het eroq(@% et erocyclic, and s t ut ed

het er ocy P RONFANH ANy I el ﬁms (0B 8110 © AATH0Y 1R U tOt AR YPBip

-NH2. [ 004@lhayiay Q?khét%@glt@m Ayl Jn‘é‘ﬁtﬁfa%oh e-the<grayp R Re@rovdanent®’ and

R22 are 30i ndepéendently selected fromthe group consisting of hydrogéen,
al kyl , sugsetpsthaviag fedokylto vahibenyptomssandgs imeantad irdluderfpr examits: eytienyl,

subs itute_d al ryl, subst.jtuted aryl, cycloalkyl. WO

2010/ 805%9%&#%%%@6@?%‘68@%%%%“ tuted cycl oaI kyI het eroaryl ,

substit ut ete ar.I, eterpocyclic,. substit teroc C|IC

- S(0) 2-a|[§€?d] s%‘gj) ‘E‘?WL a éFWitute(Péeeﬁﬂ eny k o/ o alsey 2 WPt i t ut ed

al kenyl, ha%%)ﬂ?o&)f% 9%l}Mlltuenfﬁngzln%%télﬁﬂ&iﬁgelﬁé’ |1CtQQ| de¥dtituendd Qecdd Y!
-5(0) 2- subst it ut ed aryl, -S(0)2-heteroaryl, -S(0)2-substituted heter oaryl

- S( 0) 2- hdtan deyzbyp goramdng of alkoxy, substituted alkoxy acyl, acylamino, acyloxy, alkyl,

substituted alkyl, alkynyl, substituted alkynyl, amino, substituted amino, aminocarbonyl,

25  aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy,
aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl,
aryloxy, substituted aryloxy, arylthio, substituted arylthio, carboxyl, carboxyl ester,
(carboxyl ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl,
cycloalkyloxy, substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio,

30  guanidino, substituted guanidino, halo, hydroxy, heteroaryl, substituted heteroaryl,
heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted heteroarylthio,

heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted heterocyclyloxy,

8



55(0) 2-substituted heterocycl yl and wherein R21 and R22 are optionally
joined together with the nitrogen bound thereto to forma heterocyclyl or
substi t ut\Ee 20r8pBEycl yl group, provided that R2' and RPETAIS200866837610t
hydr ogen, and wherein al kyl, substituted al kyl, al kenyl, substituted

al kenyl , hetdeyayglylthgubatistitueeloktabokyohyithio,ayicd 4D ki subssinbat ilﬂimingbl cycl oal kyl,

aryl, subs ted ar etero |, stltut et er.oar. het er ocycl i c,
A SubstRITBRT GHETeN SR Tk b SR RS L DT S ogen
and R22 i ééfﬁékhas%&%nﬁms&/itﬁ Hltee;ﬁio@ge hat Q{qualdx@ StoRB! {utRStli6h Rrdoed to
herein as al kyl am no. and R22 aré al kyl’, the substituted am no

group is ateeheditpres a¢%f’len1|c@dlbt00 atpem.ei n as di al kyl am no. Wien referring to a
nonosubstituted amino, it is neant that either R21 or R22 is hydrogen but
not bot h.[00¥En f‘Aﬂ@ny]f’rrgfetﬂoa ldiesluhsmd\talmwycm:r&amon ratlicaborrelanbchielat nei t her

R2' R22 0030 d f t t
THON [ Goatyvalen Kk S ER dS ity ACHY Gl PSS K er BT Byl | s
def i ned hedoehsun [ORSRke th%m: ROGBERBMOLS SIS dhe utqh@ beﬁcpyrm o LR 3R24

where -23 and R24 are independently sel'ected fromthe group consisting of
hydr ogen,boatik yCy.v dlijstlT teditre do dkklwl gl@uméayllng fronbstd v garedn afokerapl is medytnyl |

substituted al |, aryl i ed aryl, cycloal kyl, 20substituted

cycl oal kyP lncﬁlé‘reye%é]ry{llpfg@@%g Eh het eroaryl, heterocyclic, substituted
het er acy hydr.ox | koxy,, \d substi ute an ere R23 and
R24 &B gbbf@nal ”)bsf%li ‘ﬁ&i@ ‘"[”}ﬁjgrsuaﬁ“tullfe‘? e f tVPﬂgé%e‘tﬁdﬁﬁ@‘y PReY 8RS to form

a heter O%an'ocﬁd?ﬁ l%lb%bstnltﬁe%gs et ﬁ%%ﬁﬁé%'dt?od%élﬂ? ﬁo%“ﬂ DRIkt Y
substituted al kyl, alkenyl, substituted al kenyl, al kynyl, substlfute

al kynyl , scgpgtledétolnythe gmqnsmtlwofwl@@cfaBlli;shrutqirqlkqus abdit aqylmado acyloxy,

25het er oar bstituted heteroar het subst.i tu

ot or oevatno. biditied i ARy Re R sl R Ce ek s PP b 59 nea

herei n. [H03sthiccABoRAhMiRS ahbRRYIbon 18k & lasnih&ulibeyIghaIRsulnS)INF23R24 wher e
R23 and RN are independently sel ected fromthe group consisting of

hydr dgen, ananwllfonﬁlaman B H0. i Ky tubstaiukesriyyl; aiylrrst substiwerdardenylayldli®y nyl
substi tuted tt‘ééf % 1th1c] cXJbo P e\/g%ﬁ a¥ﬂdxyf¥s‘%%]gafﬁluhé{ (ya1%9>éy‘1%§ QB‘“ ed

cycl oal kyI cli

substit ut@dncheyab@lkyp lsmbsnamdi mwaﬁ(ym&cmnkymyamﬁslﬁxptdd@@allohﬂty]oayned
together with the nitrogen bound WO 2010/ 080537PCT/ 1152009/ 068576 t hereto
to form éyﬁ]é‘fﬂéﬁ%%?qbétl%‘Fedwﬁ@ﬁikﬂhh@dcmaé‘?e@dbéPli’Sémtj%% oadsaylher ei n

al kyl , I t n Kynyl,

substi tut{géfoldfk%ﬁgx}? S%Jé,mt@t# Eﬁ]&lléeﬁ”ﬁ?t&tcé%cf cyﬂﬂglgl i{}bfmﬂar yl, substi tuted
aryl 20heto@fcmajkyhylt}smtgmhmﬁutoemﬂsamm“d@]ayid;ndwhalerhmiy'mly hetarum;sluhmﬁituwﬁed

het erocyclic are. as defi ned herei "Ami n am no" refers
to the gﬁt? oarKiRh WN@’@R?@W‘F‘E}‘W (Bé[ tB‘Pa‘é’ﬁ)tE 'gtﬁ and R 24 are
i ndependepid¥ar Zl@lh@cﬁe%foé}rc@@ stulBﬁltG{eQ%QteF&@zéhé %aegoc@aym%}r Q8w kyl
substituted al ., al kenyl,” substituted al kenyl, alkynyl, substitut ed

al kynyl , }atqwcycs«hdvgft hetatoegclgitlyipb, subytatumalhkiekocysiyltbio, nutoe 8Oeli cdubatitkied,

heteroaryl ) bs ituted hetero tero ycI| ubst t ut ed.

et e ooy MR eSS eSS B SR Sty BRNECIHRSEECRE: wi e
t he nist r agefitheiiNsle dBER&L R1iQ aﬁ@wmhahé‘@toefs@‘?f{zﬁ |ah§3h?<ho§y|@§t‘h|idlléﬁl%ﬂltutlon is
het erocyclic group, and wherein al kyl, substituted al kyl, al kenyl,

subst i t utnedaédckeshid an agekyajd carburbapmt ut ed al kynyl, cycl oal kyl, substituted
cycl oal kyl, aryl, substl tuted aryl, heteroaryl, substi tuted het eroaryl,
het er ocydDOZ‘S]anZﬂAB@bg’f reffers adthhgt@lpo@dkylcwmanmk}dl@‘ dafimdd heregi. nPAlkoxy

includes, by way of example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, -butoxy,
sec-butoxy, and n-pentoxy. “C,., alkoxy” refers to alkoxy groups having from u to v carbon

30 atoms

[0024] “Substituted alkoxy” and “substituted C,., alkoxy” refers to the group



[ 0035] "Am not hi ocar bonyl ami no" refers to the group -NW C(S)NR23 R24 where
R20 i s 15hydrogen or al kyl and R23 and R24 are independently selected from
t he groupvoanwvesdidig of hydrogen, al kyl, substituted al RgIT/US2000@6857¢
substituted al kenyl, al kynyl, substituted al kynyl, aryl, substituted aryl,
cycl oal kyO-(ssbrdbisitied sikeld vheadinalbsyituteddkdrioay gdfined hbsin.t ut ed het eroaryl
het erocyclic, and substituted heterocyclic and where R23 and R24 are
opt i onal [[90253i nedcylogatiRes thal drbupshieQ10h 4, eigenChou Naibkthatedtatk yi-@ (0o, m a
het erocyclic or substituted heter oc%cl i ¢ 20group, and wherein_ al kyl,

{

subst i t utadeEnal-kyP)-. sbrdnipd alleapsE( @ Blyml-kdRy subsriyadalkynyilsdO)+ ut ed

al kynyl , ; ; | > Kyl I L itut aryl,

net or oar P ARt 1o lt Sl A BB RYEL RS N CROK. s GRS

het er 6¢cyclubgitetee hadradi@biGed-, hetesianyl-C(@)361ibstibutad hetaapl (0N, yl ox y" refers
to the group -O0- R23 4 where R23 an ‘are in endent | el ect ed
from the @F%?ﬁyck‘gﬁgbglt ??fb%ﬁ“%{f’&r}lﬁ‘&éﬁ"ﬁycﬁ?'@&" §’5}B‘§ﬂ "ﬂg ef)uc!’ém?ﬁa, aﬁl@éal kenyl ,
subst i tUta@l@n?i,%@tSkYi'tute@&lKé’MJ alk P Stbdch ed a&&lﬂ?ﬂ[‘&’}oloa@l(;}ﬂ sub%h&ﬁ'c&é!%@lﬁyﬁrw ,
cycl oal kyl, Substituted cycl oal Kyl, heteroaryl, ‘subst’ituted hetéroaryl,

het er ocyclrylesubanaitesidgt sthstietedhetderzormy betemagndsubbigned R2@reanyl, Radrogydic

optional ly jojin et her. with e nitroge gound thereto o forma
ot er ocy iSSPl BRFRTds e A SR HETE el i ARl e
substjiot uted,@lky! , al kenyl, substituted al kenyl, al kynyl, substituted
al kynyl, cycl oal kyl , 30substituted cycloal kyl, aryl, substituted aryl,

s o 0 MhnoLeeAL g ek S NSO ST MBI L

het er ocycl i g, are as defi ned herzgl n.
[ 0037] " ANMRNESW@)$ubsitutedradifydr SNR oCteygdoakiy. -@6?@@@@4@%@@1@&3 and R24

are inde d sel e om t.h r.oup. conss Sty of. hydrogen, al kyl,
subst it u{)gg{ g(?@%ﬁkelb}ilkm?d@ﬁ@ﬁlfuﬁfﬂge@ﬂk Ié(ﬁa)ﬁﬂg 1, ysubgt it-ut eé
al kynyl , s (ubstitutddt £iey 3t YNR* @O ag], KRG 0hsbidiueedryaycl oal kyl ,

heteroaryl, substituted heteroaryl, heterocyclic,, and substituted

Shet dPocy &R’ CENbetaioars -NR3 GRNsHpdtuiddheipedrph aNRy G(Qihsedioayshetandr with t he

ar oup. it e L kSR BT RS bl ol SRR PRl AG ey

al kynyl , sabfigtiiet ket atdelynydibstiayel Qadrgy |alkyayh stibsiiuitedlaleygy oalckylkylar yl |
substituted aryl, heteroaryl, substituted heteroqaryl, heterocyclic and
substit utS@astH@t@éFb@wkylcala{éula%maé# piybdietsEpasylnsubsh eroy] RBSIACY By | oxy"
refers t%{ﬁ@ﬁb@i{@é‘@hét@&%@%@&?ﬁﬁe e R23 and R24 are independently

sel ected fromthe group tonsisting of hydrogen, alkyl, substituted alkyl,

al kenyl , titiut,ed.al kenyl I kyn stiit | k |, ,aryl,
subs??ét ut@ﬁr yl Ag%?/’@f oa el%%/ 0, th% ]t%l%gls f‘lu?@dgy%mgﬁ%@@ Sﬁﬁeé%}}e/urlfggr yl,

subst i t utaidy] 000 ANRENy]-CED EY-0aitelifuted aditethyBUDSID bkl HEIBOO b tGteand
where R23 and R24 are optionally joined together with the nitrogen bound
15t her et Gl YFEF Q- Ret-E( 0t prRstigHed yp s PIRe By Heal eyl deb O csustsuisd and

wher ei n gl Kithyiy1.C(0)0-, heteroaryl-C(0)O-, substituted heteroaryl-C(O)O-,
heterocyclic-C(O)O-, and substituted heterocyclic-C(O)O- wherein alkyl, substituted alkyl,
25  alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, and substituted

heterocyclic are as defined herein.
[0028] “Amino” refers to the group -NHa.

[0029] “Substituted amino” refers to the group -NR*' R** where R*! and R** are
30 independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,

alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,
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substit-uted al kyl, al kenyl, substituted al kenyl, al kynyl, substit-uted
al kynyl , cycl oal kyl, substituted cycloal kyl, aryl, substituted aryl,

het er oar YWO 2810189337 ut ed het eroaryl, heterocyclic and sulBSTIUS2e9068576

het erocyclic are as defined herein. [0039] "Am nosul fonyl am no" refers to
the gr oupsubst‘tﬂ%’zt@dSyﬂywélkmﬂmz@aMSmStmwdhe@ﬂtay;drl&gfancyﬂlcadulbythtuaedd R23 and

R24 d th t d
Kyt sUbsRoanea kgt e ianyh b Teust e b S arikenyt e pidituied”
subst i tutaeqm?l kg fy)l.- cy@lBMl(yl %{b%%hl‘éslﬁfnﬁ@d @;nytatkﬁysl(@ﬁtdfyﬂ S(eipetushutéad

cycl oal kyl, heteroaryl, bstituted heteroaryl, heterocyclic, and
subst i t utagyl, tEéOe:rhﬁtcylchllyd; éf@zm@t@twhﬂaﬂ@dlyRZ&(@}zélemqy@hal dnyl—j oi ned

t oget her h the |tr her a form a.heter.oc

subot Pt uc e S sBy RIS S v TRA bR, AT DH PSRN ek ey,
al kenyl , tRelRistoénbithdah&eimyb fod Khaytocyayb@tgubutteedabtlew&yt:lyl eyapoal kyl,
substi tut ed cycloal kyl, gryl, substituted aryl, heteroaryl, substitut ed
het er oar yirovifed e‘lﬂb]&y@Inﬂ(R aiel et hydrpeen. lned sihewycalkyl. sybstiaseddkylned

herein. [ 5.
R23, and a%gejg!’irs ‘é‘%. %%gﬁg{éﬁtﬁq@ el 3%?@%% E{tt’lcéey gro 6%%@8 %9 ngl g1tk 5?12
hydr ogen,argl kybistitusadosyli hettedryal staytutueaabtemyyl hesubsjzdlik:uztreidsuabtltetwl

al kyn% substit-uted aI kynyl [ sybstituted ar cycl
substiPt utheéereqyelie areias defingd léerlear W/hens%bé% diessd and rléétlvt th%tbétl%f‘fcl ic,

and_substjtigh 6fbup YO A0 QGORALE T dSa009 8, DAIGTOCYE R KOG
1223 and IlQl\ll af’eug\p{)\%)ls on%ﬁl‘y ?%ﬁneglsrt oge%helt#&\?\flt%é tﬁ?enl trogen bounclj ﬁ{er eto
to form esuhﬁtteued)aymiq gloop 1S$ohs>tmtes|tf£€d1¢tettoeteom1yast dlalkgtmmpo Stetnwkferreigrio

al kyl, substitu al.ken sub Hted,

al k al kynyl
Subat | t orosb v Bhuioo Dk iR e e B SEPetn ST Yotk M ¢ eq

aryl, hetgfepdidioa cﬁb{hﬁﬁtu'tééita@ﬂnbﬂ ﬁ‘sﬁﬁ)&w{h’at Hsﬁ?h%f R@‘yrﬁJl IRE? é@'ﬂ?dl%u%t ituted
het erocycl ic are as defined herein. [0041] “Aryl" refers to an aromatic

groupsof f)ﬁﬂf]‘ 6 ltl9dl%ﬁeny B@[Ef@lrs?{ﬁteaw”&]ﬂ‘%}'id)ﬂg het er oat ons and havi ng a

single r|ng (e. or nu e condensed (fused) rings (e.qg.

napht by @3t ANk R0 MALAPLE £L09 BYSLATR ngh Ul g deflﬁefcﬁhelg | dged.

and SplI r aVI aro aI’OI’TB.tI C r| ngs ave no

. h ! 2 f
ng et SR TR A0S LT L S Rl e Rongirt o

S5, 6, 7, 8- tigdd p@h&’&tl?@@]@&%@@loﬁﬂ@te%ﬂ% dofis i@t 26 HHyd S RHPaIRA, dufbStitRRldM Kk
attachnent is at EOSIH on the aromati c phenyl ring). [O 42]

"Subst i t kesdtyasybstityted @ snytloallsyrwl sgb%uvsdﬂ}kwcﬁ ailyb subittisated aybeyolorlkyh to 8
and, Ai\n S r 1.to. 2 ti sel ect ed
fromzt0 he gggt}”tggg slfijYl hetelfo ta]]?’% SUPT](t t?tgd B }tlultet%()é;ﬁ?% SutD eﬁ |,

substi t Ut}%ﬂn@dyléﬁﬂyﬂydl cﬁdyka/lﬂéﬁy afdl h&tstlmedeak@tykymtvhelelﬂ%myd Rs‘uabe bpttdmtaﬂgzl
al koxy, acyl, I am no, acyl oxy, am no, substituted am no, am nocarbonyl,

ani not hi de@%my‘ er aﬁhﬁ%ufleémb%wbﬁletaﬁ? ARItThd b%.lrosrﬁmoaﬁvwwted

ar ni nocar f, am no,
am di no, }%?é;%{éyg Ot%?]t 51@2‘3%%% kyéfs%%@%h ﬁ<llg/st ﬁ{%t]ég}m ar gﬁ%ax{} %yl t hi o,
substi t utatidynat, yhlbénntuued alkiyold, cyehraionWubstirateb oxglbaleglt ery], sABtwaed axy,|

est er)am no, car box est er) ox ano, cl oal S ut ed

cycl 3)§| k)}]et‘”%%}bf SISk t%(vtelew?ﬁﬁet%aaheyet¥%lalrt%§/t%§vcycg Fuﬁpwa oy,
substi t utgd GyGinaad kivbt h;ng 1s G@M4HenQ, substituted guani di no, hal o,

hydr oxy, hydroxyarnino,” al koxyarni no, hydrazi no, substituted hydrazino,

het er oar ubs 'S} het A SRE> s‘upﬁE est 24
het er oar ijp > héng%}ggc%}gﬁgl Perfé/ L%?&.g) tX%er oalr{yl I ok hgltggr ocycl iC,
substit utledhpzﬁdt@tlgrseleytedi ifiom dhetgecrupmklydn(g(gf hydudegh)j dlkglechbeedieddatind) yl oxy,

heterocyclylthlo bsti tut ed he erocyclylthio, nitr substituted
sul f onyl ,2lE@yF awwl&at alt?ﬁywéwy tSHP%E %atkénn ﬁ.yusub%ﬂt%% -G yClanigy!.

S ubst3|0t Uts‘ﬁﬁstﬁht’é& k%&bsﬁk lmﬁéél%hlfk}rl %ﬁbglr&'é@ﬁéﬂe}dé%ﬁt l?eté%@yc%f dn’&%‘ﬁbﬁﬁﬁt@ﬂ n. [0043]
"Arylal kyl™ or - CY refers to the radical -RuUR" where Ru is
an al kyl m@elwhpammwhemgl aipt Rf eneoptimmialy pheddrogathiomittathemstyo@ndoti@? i s an

aryl group as
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30defined herein. Thus, "arylalkyl" refers to groups such as, for exanple,
benzyl, and phenylethyl, and the like. Simlarly, "Arylal kenyl" neans a
radi cal -WOR010M38532 Ru is an WD 2010/ 080537PCT/ 1152009P06857@%453580y| ene
group (an al kyl ene group having 1 or 2 double bonds) and Rv is an aryl
group as tbationedoires betasocgclg. qr ssbytiteny heteDcpdlengtbu2-apd opereyh alkghd t he |1 ke.

her e b, cHit e plidbaleay ek el Brant ot b stRp i Kuptic o S8 004s)
" Substi t %gglr%akwyalkﬂe&?r %ulngltﬁtQ@alg"[ Qféf?:loaqirl( SeRE fukddi @G o s ?’V hl):tem?él?c

substituted aryl 1s as ined herein. [0 "Arylthio" refers to

group - S—mdy@bbstmhed betarogyclicairass didtied ddrefrer ei n. [0047] "Subst it ut ed
arylthio" refers to the group -S-(substituted ar(yl , Where substituted aryl
i s ass5def(DOBE heAmimcatOhPR4B)o 1At the efoap SNRO'CH @m@%ﬁbwhemaﬂ B049]

"Hydrazino" refers t B; - NHNH2 5 stituted h razin
refers t y%eapbeﬂﬁyf’mﬁz %B‘? &26‘16 in Ql?endg'ﬁt ?—é@& fg"‘?r&‘&f’e%}@%l& SW‘ngé’?ect ed
fromt he ken@l ssutbktntgteﬁfal d‘ﬂﬁgl‘iz[‘ 7su|§4t1ifl)ltléd al%@r%ﬁtdmw}@c%uﬁ&tm{t'ed aﬁJyK?an

substltuted al kynyl, ‘substituted al kynyl”, , Substituteéed aryl
car boxyl alﬂestb@htutezdycyloaYdlc)dlkylsmbstututedtcefdloalyal baﬂekyllyl fhlé)tstetntcdrhyteloalyl

substi t ut,ed het roar cycl i,C, stitute et er o c,. and
sttt B G A R R e G R D)
t ogetier twidthertwieh tht hitR@en bbenBefeheiotbin b Mefe@idtiRe HEduBERGHE heferdyclic
substituted heter ocyclic group, provided that 7 andR28 are bot h not

hydr ogen, gl aui anghaiheien kKl Fubsgwm alkylt demlkoybstitatest abkpnyl. aliiryli tulbsteyted

cyor oal kD EyaaMERR oLtk Sl o AR ey ROURRL b8t aryt

het er oar We;elsarplshetbwcgzdldmﬁanbarrmhd hbeiceydayat hedefiiedseiedinit ed heterocyclic
and substituted sul fonyl are as defined herein. [0051] "Cyano" or

“carboni tjpo3x" rah@iEhibearb&ey 18HRYP reféf.to the grod POTRTCIGRRBEGY Whefeagi€lis t 0
the di val ent group -C(0)- which is equivalent to -C(=0)-. 25[0053]

" Car tiéxylhydmgen oarlsuk 2rgd Ro' arcidepeidestdy saleqierbirenfthe gmﬁs;}mm@augbxﬁxyl

t 1k
o oA RSO Bl o BT S A Bl Mg
- C(0) 0- aldﬁylnydbsntuﬁd(h)lﬂ sytﬂcsdlk;tlustuedntalekiwyylloalkypb@t):ﬂ)aaﬁydubsmﬁ(ea)}ﬁtescoﬁaylt| tuted

aryl, -C(0)0-cycl oal kyl 0) O-substituted cycl oal,kyl C(OI) 0- het eroaryl,
- 0) 0- Sd}ggqlq)qyﬁlﬁlgdmﬁépl&ngg? hetelocychc and where R™ and R™ are optlonal y joined

together with the nitrogen bound thereto to form a heterocyclic or substituted heterocyclic
20 group, and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.

[0036] “Aminocarbonyloxy” refers to the group -O-C(O)NR*’R* where R** and R** are
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,

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

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

and substituted heterocyclic are as defined herein.
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WO 2010/ 080537PCT/ 1152009/ 068576 C(0) O- heterocyclic, and
-C(0)0O-substituted heterocyclic wherein al kyl, substituted al kyl, al kenyl,
substi t ut\Ee 281k8p387, al kynyl, substituted al kynyl, cycl 8&ITRBR0IHEAFSE | t ut ed
cycl oal kyl, aryl, substltuted aryl, heteroaryl, substltuted het er oar yl ,

het er ocydD0F]] atdméndsstfonyt edered oy +5OaNR 2R detfcdrnBY dneRei me 5[ 0055]
"( Car boxyl  est am no" refers to the grou R20- C( 0).0-

Ne- O 0) 0 BAHEITIS SHeSEH o RSP C0) G RegIoees 1 o BLLON ¢ ut ed

al kenyl , ,NReD s@&)&e@ﬁlké’r&bf alk yrYRZ06 el L0 aFkB’p?It hiyH tsﬁgstfﬁltgd’ 5‘159‘ 1clycloalky1

- NR20- C(O)O ar 0-substituted aryl; - 0- ¢ycl oal kyl,

- NR20- C( @)Jbstswtbé ejdloaled. h@}cﬂoela/ll Ié‘yletltlitNéh@@fD)awlhfmt@D@)&ﬂlyl and substituted

- NR20 bt tut ed 0- 0-. L. i d
200 GFER SRS bbb ErenE SR} s oo (AT RLRG P R s 3 anc

wher ei n ah&¥o, to SeiASE h&t@ioe_dclaﬂ delubstRh @ RytksocselRsdrbtipltagd valeleemylicyl, al kynyl,
substituted al kyn cycl oal kyl, substituted cycloal kyl, aryl, substltuted

vl hersepuivig slaLisenyre hiadslsamspialk el eYeyord Mk e lisguis ut od
rot ars 1o pRsRES B0 ARG UG Y s b ER L R SF eI RS

-0- C(O)Ozﬂhk&hghmedEbékﬁyﬂxsmbsidﬁhkeﬂm&hkenyl -0-C(0)0- alkynyl
0-C(0) O-substituted al kynyl, -0-C(0)0-aryl, -0-C(0)0-substituted aryl,

0- C( Qpo- qye3sal k»(mmoserf&(ﬁbgf’saf@sst fotthkd g. uﬁy@)lSl@')M”R%Qw@wR@ hatret garyl
0-C(0) O-substituted heteroary -0-C(0)0-heterocyclic. and
- 0- C( 0) O-isdapsndantly selcpied élroatshé |gi<z311>ma$1étilrrg %ﬂhwllogewdkxh gulps et tesl| Ak,

al kenyl , Kyl |
subst i t ut' %l%? %Elﬁﬁy(?%lkg'{}x’l Te ny tmé%% gt&?ﬁ%t g?}% %é?!{ XW 31i IC% %l‘ﬂ%?i
substit Utsﬁﬂstﬂﬁ&ﬂ cydedleylonsiloarys LBttt aechatgr nanytyclibeierapyibicd, and

substituted heterocyclic are as,defined herein. [0057] " cloalk¥ " refers
to a sat Jiekregchs af&ﬁw@?l&ﬁ y 3R (g %IWHYﬂ%nﬁ#Qa‘?}h‘%}fMﬂ% Binmregsn ARG bon

h t 01 St efbc up, a er I
at 0”51 ang é]@ o'th R hé’t&%@ 8[95 0 Rasl AG Po yst ﬁsﬁ 09 w3 e”ﬁ’L‘k ple rings

25|nc udlng use Spiro ring For multipfé ring
systens rsabstngteanbayhtall@ny]n slubmmtcai zﬂkmtyﬂ allningg subsiattedhalenyiocyciaatkyl,

het er oat o c I Iles en t he i nt of ttach

nt a mon-apuiter e STyt St SR Hungt 858 s toms Nyt RuR O oRTsh A GaE . y 1)
The t er map@%ehR@bKY heteiobGd114A8S a Ly GIneahkeny | QVOUDS Exampl es of cycl oal ky
groups include, for instance, adamantyl, cyclopropyl, cyclobutyl,

30cycl opgphdy, CXRE ARSIy AR, SHEaDSH o ngbJS(%(f\}%Mthelqrgo%s to

cycl oal k avi ng u v carbon as r
cycl @al kenyltdgen ef e]rksl 4ol R@ah@&%&ayﬂdepMeamwaﬂ@ﬁmﬂ@w LISHP 0N OGBS 16

oroups Mg AR SLRON SLOTS 5 LLg, Terhers, 109sal. el ealemy
aryl, substltuted ar yl, 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
25  group, and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.
[0040] “Amidino” refers to the group —C(:NRQS)NRBR24 where R, R, and R* are
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,

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

substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and substituted
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site of >C = C< ring unsaturation. [0059]"Substituted cycloal kyl" refers to
a cycl oal kyl group, as defined herein, having 5from1 to 8 or 1 to 5, or,
in sone ewbDadIN8M3g, 1 to 3 substituents sel ected from PREUFEGII685BMSi St i ng
of oxo, thione, aIkyI substituted al kyl, al kenyl, substituted al kenyl,

al kynyl , fs:wnmycnuamﬂwaeﬂeﬁ%i/hmd ’f Iane(yptlcmulimomwtegethdzlhmtlytheamyégenamyhcam no,

acyl oxy, nlno substituted. am n ocarb am not hi ocar bonyl ,
o nooar BBRGCATET © BEGE IOt BUHGF AR TG HOUEBOTEE -
am nosul fs%Bé‘rltute@Hlk@P%HJeB?I”Y&B%m{]te@JH(é]@? léllli}%}y ls@8:iRRed @ll?k@l”é&c cﬁ[ 11

10substituted aryl; ‘aryloxy, substituted aryloxy, arylt subst’i t ut ed
aryl t hi o,substitaied czdoajbxlyalyl csalpmwi s thereroaf ﬂas%kweddsaﬁ@oalahﬁn@ocydm boxyl

ester)oxy, .C i tuted cycloal kyl, cycl oal kyl oxy,
subst#tut@ﬂ %@éﬁ%&fﬁVPSXthéy%FS i ?FWFH{ subst i t ut ed cycl oal kyl thi o,

guani di n bstitute uani di no,. hal o, r dr oxyam n

o Koxyar IAB AR Re? S b eomatic SR o) 1herBIoROsr s hpebet ut ed

het er oar Weterdabhal @ﬁ&ﬁmﬁgwmq%qp@(k %Utpﬁélnﬁ)e&%ﬁ?l E}b@ %Mens@@kf%&i@m&b@ hi o,
substituted heteroarylt Ret erocyclic,” substituted heterocyclic,

het er ocydkyl, amghthﬂumsmthu yh) eHOIhetlletplmwg swlm)w, mhh:dewdugadl, knlldgndoands&pb@t ituted
heterocychylthgo nitro SOBF1 substlnuted §§ % 9 }‘%y

t hi oacyl YEETANEY e AU a“Sl“QiH"‘E‘HP%IC R by 'P‘M‘ %F PHr B wher ei n
sai d |9ubstini YRRI'SoaTB aBp ﬁl@fwmdh@ siat @fatfﬁbﬂnélﬁﬁmit ubShhtididaesbreaeoal kyl

i ncludes substituted 20cycl oal kenyl groups. [0060] "Cycl oal kyl oxy" refers
to -0-cydrgalPkyl 8ﬁﬁea%@ﬁwnegf§h@iamq<¥1yl ISngnsy Ry sl tshieeyi it O, attachment s at the

0061]"S t | fers to -0-(substituted cycloal kyl
wherel n sober L TaE YORPRLAL B YaelS 307 hea her oin. [ 0062) " Gl oa i thi o

f t bsti t ut def.i ned
her ot n. | 0BT yg%ﬁlﬁbﬁ?‘ﬂﬁl B rE T Bar o Shicht e SR e N w8 3Pk, B
cycl oal kyoneWafioBimerit1sbist Uied oey &d Dahiituchs s@@ct@@ffﬂoﬂeﬁlegﬁl@ donsik QRO

"Q@uani dino" refers to the group - NHC(=NH) N1-12 006 g Substi t ut ed
guanildi natkyl efugptiuted alh\ym@@(nmm}lmwg)mxk/rﬁéksélyééehstmgd rKysyi dlependent | y

vt o BB EbEs AR SR B! BB AR R P TRbb LB
subst i t utesnb@tetdanyl amhetabosy ehio, alﬁﬂﬁtlﬁbﬂmﬂidntywnﬁdo hﬁﬁlﬁdi@@btﬁllqu;kly and two

R29 groups attached to a common guani dino nitrogen atomare optionally
j oi ned t cEEPARHTORY: AmtnpeulnyI G erMBOSHEP W HENBE-GIRIEINPoR1- SUPE{HEPORYEI i ¢ or

subst i tUta?ﬂogf\AEBsQﬁMgJi b | yo'a'l ithR! %ngl%dti}%tthlg{s%e%ﬂ%&lagﬁg &@ofyfg%%m

hydrogen erein s stitfuents are’as rein
"Hal @0 or(célba*ﬁ@etni’)amefoetcsuhaxyf éstm]rqucmacno,oqycmaﬂayb sahshtmtediDycl{)zOBﬁY]

"Hal oal kyl rst substltut of a in sonme
enbod moisiofo s sfggestigal by, oseloeipdlo” s ed s T gy
- CH2CH2 C]%uamdgdz ® 145 tuted%:u%md‘ng'@%?’hydlg’ﬁz%%xyﬁﬂﬁtot zhﬁoi}]ammo "1"1?91 al bt her
i ncl udes those al kyl groups 10such’ as pedl toroal kyl i n vihi ch hydr ogen

at ons ar eubgplhtad bgldibyind] hetarbmel, avlotmbuted heteroaryl, heteroaryloxy, substituted
heteroaryloxy, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted
25  heterocyclic, heterocyclyloxy, substituted heterocyclyloxy, heterocyclylthio, substituted
heterocyclylthio, nitro, SO;H, substituted sulfonyl, sulfonyloxy, thioacyl, thiocyanate, thiol,

alkylthio, and substituted alkylthio, wherein said substituents are defined herein.

[0043] “Arylalkyl” or “Aryl(C,-C,)alkyl” refers to the radical -R"R" where R" is an
alkylene group (having 8 or fewer main chain carbon atoms) and R" is an aryl group as
30  defined herein. Thus, “arylalkyl” refers to groups such as, for example, benzyl, and

phenylethyl, and the like. Similarly, “Arylalkenyl” means a radical -R"R" where R" is an
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[ 0068] "Hal oal koxy" refers to substitution of alkoxy groups with 1 to 5 or,
in some enbodi nents, Ito 3 halo groups, e.g., -0OCH20, -OCH2F, -OCH2CH2Br,

- OCH2CH2GY0 200a88337and t he |ike. [0069] "Hydroxy" or "hparawngey/osssiers to
the group -OH 15[ 0070] "Heteroal kyl"™ means an al kyl radical as defined
her ei n widlkenylen2 gomupJas sillbgtent penp haiinddperdenbleponds entldd i§ noayt yaap as

ORv, - N\VRY, -8(0)W. and -8(0 nis 0, with the

under st arfiifh %fﬂﬁlln fﬁesgg?r&fvjvoéhe&@’ 'g'd?h(?ﬂ?m’l B?dlrthﬁi&ﬁet eroal kyl radical is
through a _carbon atom of the heteroal kyl radical. ' 1s hydro en al kyl ,
cycl oal kyPO4Yy cidrilep -rgiekye thegippp -Qrajylavkeie, alﬁllk@&@ﬁé@ﬁ%ﬁlw

aryl oxyc )goa{;] - al kyl car banoyl . W| S

hydr ogen%gﬁgysf by %gggé’?@ﬂg phglcqz(f inagﬂﬁéﬁ ar yI or arylalkyl. RY is
hydr ogen, yI " £ I ryl al kyl

al koxgcar 61 , %‘%F%ﬁeﬁcaylb e,?elggor ¥ “%p )6 (Srl%gsr%uwd gl%)l V-va?lg;sl?bsnrnbarmyl or
al kyl sul fa(pylyik as Wﬂrﬁdh\y&mgen, aI kyl , cycl oal kyI , cycl oal kyl -al kyl, aryl,

aryl al kyl , am no, nono-al kyl am no, dial kyl am no, or hydroxyal kyl .

Represen d[@oamqe eX A ESefddCloUre lofuPr SaxAMRh&e ai iZadhexyathy! |
2, 3-di hydr oxypropyl , 2- nethoxye benzyl oxynet hyl, 2- cyanoethyl and

2- et hyl ny k (188 e
further Z[ggisﬁl tu%]ﬂ%ngt/edaﬁlr%g ?? ulgﬁt(i) Elh}eéegl&ﬁﬁy(as}lﬁﬁﬁuotwa@s Wﬁg‘qéﬁ]\gﬁﬁme@ or
al koxy. Adgliit hodetlney hetelre prefi x i ndicating the nunber of carbon atons
(e.g., C1-C10) refers to the total nunber of carbon atons in the portion of
t he het erfod&y| “yriduPpredxs taudieweoqf -N;he cyano, -01r, -WRY, - 308( 0)W or
-8(0)212° portions. WD 2010/080537PCT/ 1152009/ 068576 [0071] "Heteroaryl"

refers tqoequiar Gmllaglng’rwﬂ@sﬁﬁth%l’o@dj[]p]_]\l[—ﬂ\][l{él carbon atons and | to 6
het eroat ons sel ected fromthe group consisting of oxygen, nitrogen, and

sul fur angoesgc! Uﬁﬁﬁnﬁ]térhwaz%ﬁ)" PRIDSI S biddp ONRPINIG Y SR RhaR”'MR‘deS a
single ring (e.g., I1mdazolyl) or nmultipfe rings (e.g., benzimdazol-2-y1
and benziam d)@izmndanwselecmrfwmlthq phep romgtisy ot bydrog&i, alkdyldivbrgitdted eldlyl,

bri dged, t ' t th
Cer m > hertroar oh s Pl AdT T bRy e RIS by o 3L PR e AL BRR safsi g < he-
poi ntj50f @tet agBIRMYI, Isﬁbs@&ut@dlcﬁq(smwhe@é}oﬁryprmsgn@utéd R&eib8ryl- heterocyclic,
1,2,3,4- tetrahydroqw nolin-6-yl1 and 5, 6,7, 8-tetrahydroquipolin-3-y ) In

one enbodiuhieted hpier WW@IF%Q%SWGW Sﬂllfenxlmnﬂu\rhermm aftf@rR s pregptionally

het er oar vy p i | | e | de (N->0),
10sul fi ny]f)mg(Ii 10 t3H) %1 Hf)tth %r}ac} ngu rhél%go teogfl0 [ g\élegloc {)esru%wqm eroaryl

i ncl udes hehiﬂbcylcﬁc gﬁiupl plmided t}ta@R”wlﬁlR??/ hl,e Hott ﬁ(ﬂ)hlydld'bhll em;alwhetdin akgl.y! ,

i sot hi azol tetrazolyl, tri azofﬁgq i mdazolyl, isoxazolyl, pyrrolyl

I

pyr azol yISugﬁi}?‘ie@a%}’hyﬁlkenbw‘i't}ﬁlﬂﬁt Tkeryb iffomt éﬁ@ﬂ“mt?‘%@lk&fi*ﬁd‘?}’éj H%’é)f uranyl ,
| sobepzof (4 anyiq gﬁ%g}lh&ﬁ%&(]‘u&{w REOFRALS E @azfl?én Jg%ﬁ%rﬁfeﬁé%y'

i ndol yI I SOl n IC ehzoxazo , qui no roqui no 1,
i soqui noI}y:te,loalmslmInaméd Ieoerghryl, lhemzoctybhiazoﬂ)syﬂmtecbbﬂzuosyr)mmti)shbstmlted
benzot hi en 007%%# hlnked" refers to nitrogen containing groups in
whi ch theguEVfBPﬂtal%‘?s ngd Agrehy | s to the nitrogen atomof the nitrogen
cont ai ni ng@ﬁglroup For exanple, "N-linked tetrazolyl" is a group in which
the poi ntl08T1]at tGrHesRE “FasDaraiide’ niefarogehc giwm-oN-t he tetrazolyl group.
Simlarly, Nlinked triazolyl, NIinked imdazolyl, NIinked pyrazolyl and
N-1i nked [89¥Zlol Walﬂom‘l’érfgffﬂ@@@@leidivalmtcgrpuph@(@bi witiclofs equivabehntonCFE)t o a
nitrogen atomof the triazole, imdazole, pyrazole, and pyrrol group,
respect i V8033] SiGuibaxyly or “ddrthdxyK ecteisrd dd@OH gl salts éfeeros. t o an i mi dazole in
whi ch the point of attachnent is to the nitrogen atom

[0054] “Carboxyl ester” or “carboxy ester” refers to the groups -C(0)O-alkyl,

-C(O)O-substituted alkyl, -C(O)O-alkenyl, -C(O)O-substituted alkenyl, -C(O)O-alkynyl,
-C(O)O-substituted alkynyl, -C(O)O-aryl, -C(O)O-substituted aryl, -C(O)O-cycloalkyl,
-C(O)O-substituted cycloalkyl, -C(O)O-heteroaryl, -C(O)O-substituted heteroaryl,
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[0073] "Substituted heteroaryl™ refers to heteroaryl groups that are
substituted with froml to 8, or, in sone enbodinents. | to 5, or | to 3,
or 1 to 2VOubuY8PIsENnt s sel ected from the 25group consi sPCHFIS2H0910bRS76
substituents defined for substituted aryl. [0074] "Heteroaryloxy refers to
- 0- het er o&X®)O-herawiyolidahe FO@)) Y- substiasddeferomydlidh @heiem alkﬂOﬁﬁ)]stiﬁmais{llkylut ed
het er oar yl ox refers t

net er oar A [ sy et Rubtid 8 OB oG PRl HOGREVL | he

group -S- ah EIRAMYEd A ﬁabl%alg@ts%wﬁﬁeéh hbél@%ﬂdﬁétéle@&th%Omrs%bghtuteM\O
2010/ 08053 PCT/ 115200 /068576 [0077] "Substituted heteroar ylthio" refers to

the gr oup}lete@qy@hbsmasmipﬁdedqbﬂl@noar yl) wherein het er oar yl is as defined
hereln [0078] "Heterocycle" or "heterocyclic" or "heterocyclo" or
"het ebocy 605! kydC'aIImnyT bmetu)aarmoy’éiqfél’é ts b ercupt-NR-€40MDalled, or partially

net or oat ot e @i Rra 1R oV Bl bRl g eoRgeRM e fnyior ©

oxygen angr>nel Gf@%lk%?lgLI@R?OL@@))@)JHJb%'JuFédQ'H@ynVyI DHRW@E@)@aﬂ pcl uding fused,
bri dged, and spito ring systens. For mul tiple’ri ng systems haV| ng aromatic

and/ or nohRAr- Glﬁ@i(i)@ulmtlng@d aiyheNRE-GHO Xt et endlyd| iNR” C‘(@é@embﬁycﬂeé
Thet er ocy

B R BT M SR e R

a nongar ong*f- c:(oycrmet(aﬁ) clic, hnd SR #- d:(@)()ams@tﬁ gdine@irddyeidwiikrein R* is alkyl
5,6, 7, 8-tetrahydroqui noline-6-yl, and decahydroqui nolin-6-y1l In one
embodi merftr hytimewamfio‘é@rﬁnahldnybrsuwmt@# al&ylon%gl)ylo&ubﬁqrréteﬁ@ﬂl@m $&vN¥. gr oup

are optiof ﬁ}otﬁ’te%i g/h@e%gitl(ﬁalﬁ{l O [A'c El@?lk&'r Qrfy(l; stﬁH gu{wiheteag ﬁ.”' fonyl

noi eti es. re speci et'er o S no imted
to, tetr ahypditopy hawydar yl}i)}hemﬁbd:}d:lhﬁydnd sNbﬁEﬁﬂa& hBﬂeﬂElytldj a’re 3s yefineliIpiader azi nyl ,
N-met hyl pyrrolidin-3-yl, 3-pyrrolidinyl, 2-pyrrolidon- I -yl, norpholinyl,

and pyrrqbosh]nyl(Ca@bcmyﬁégteqR xrydh@r@ﬁslta%écheu;mLmimomfaue}arma(@;@msﬁa}t@j :
C3-Cio) refers to the total nunber of carbon atoms in the portion of the

het erlécy clligll, GH6UR)(@rtrog) @%O)@ﬁebaﬁmmalkemylh& exQuP-ehenyl,

[0079] Su r t yclic" or

"substi tutE)Zg @%gﬂmp%&?ﬁ@ Q@{J@qsiﬁpﬁt QdE #@tg) e?ug%ts%l % %lyl or

"subst i t ued(MEI-eycdeatieyly-13- O’(@f@-@ﬁbﬁhﬂlt&ﬁ&ﬁﬂ@ﬂ%ﬂj 403C®)11)Lm8tc1ca8yldef i ned
herein, that are substituted with from1 to in sone_enbodi nents, Ito

3 of t he -ShbEIG- Eié’ﬁt@”eé’she&‘é%lbibdof%(ro)Qu}Ef‘éfﬁP?Xﬂhéom@yg BHPISPUDSHBEBD]

" Het er ocyel ybBXHc whef it 17 ngﬁﬁl%%){ﬁ Mjallﬁé/ﬂ r giPnyjet erocycl yl
is as defli necfg)rée(r:el neg{sfl%ﬁ% i"j ﬁé%{) ut ed “het er oc§“c| 2‘ &1 ? efers to the
gr oupR0- 0-spibsthsted bilkyed, h;eﬂmﬂoﬁysﬂbyﬂi)]tewhgclealﬂtyheycﬁoﬂkqmﬂ sylbstltsteas defi ned
her ei n. [0082%6 Het e refers to.the S- heterocyeyl
wher ei n IF¥El9p 9,¥:1} §}|y|’ isubs %ﬁi{‘?llyﬁélateh%l y; spbstituted h‘egeloalgl heterocyclic, a é:

substituted heterocyclic are as defined herein.
[0057] “Cycloalkyl” refers to a saturated or partially saturated cyclic group of from 3 to
14 carbon atoms and no ring heteroatoms and having a single ring or multiple rings
25  including fused, bridged, and spiro ring systems. For multiple ring systems having aromatic
and non-aromatic rings that have no ring heteroatoms, the term “cycloalkyl” applies when
the point of attachment is at a non-aromatic carbon atom (e.g., 5,6,7,8,-
tetrahydronaphthalene-5-yl). The term “cycloalkyl” includes cycloalkenyl groups.
Examples of cycloalkyl groups include, for instance, adamantyl, cyclopropyl, cyclobutyl,
30  cyclopentyl, cyclooctyl, and cyclohexenyl. “C,., cycloalkyl” refers to cycloalkyl groups

having u to v carbon atoms as ring members. “C,., cycloalkenyl” refers to cycloalkenyl
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[ 0083] "Substituted heterocyclylthio" refers to the group -S-(substituted
het erocycyl) 30wherein heterocyclyl is as defined herein. WO

2010/ 08053PROVBAB2009/ 068576 [ 0084] Exanpl es of het er o®¢gEIUS2¢0980683E6¢ er oar y|
groups include, but are not limted to, azetidine, pyrrole, imdazole,

pyr azol e,grpygsildivimg,u tpywr@rbanestorpy nd mgimambepyr i dazi ne, indoli zi ne,

i soi ndol e, indole, dihydroindole, indazole, purine, quinolizine,

i soqui nol[00&8] qul nElbilkenyl’ pltdiataa pareall napitafey lcpylbaldiingn g BHvipoat addsnéne

qui nazol i ne, cinnoline, pteridine, 5carbazole, carboline, phenanthridine,
acri di ne Sltﬁi‘?@ﬁgrﬂ hESINEAESAHREOR] azol e, phenazi ne, isoxazole, phenoxazine,
phenot hi azi ne, i m dazolidine, imdazoline, piperidine, piperazine,

i ndol i ne [OWhai$lrﬁ8tléltedlcyzl<falk4/1i@fm&%%@ﬂ@dﬂq@ Frolpi predefined herein, having

: h
senzofo] tTVBARARES TR DRI AYRe CORCMSTBhort Ryto{LRER P RPaF sk bE A"

t hi anor phohiingig of okolthudiepamylhsmﬂnfumnﬂkylyilkergﬂ gﬁbstdmla&hlkewr 1Qlhdj ne, and
10t et r ahydr of ur anﬁ(ly 'Nitro" refers to the gr OUEE‘W . [0086] " Oxo"
refers toubtiutaea eﬂeyikOfﬁoGBbqnmteﬁ(rﬂ&@xy 1Y leey1aBingr 3y sam@@umswteﬂr om

t he oxi daatlﬂlgg g{ o‘?lrl qg{ig(f @%&@?9@8@“@*?@{1 fi n!p,”ér}h;‘%r'lgﬁn&a%'n %ﬁnrtl% D

sul f oxi des, ocyclo efers to a
menber C)eﬂ:rhmccaslndms'tdxlyummoﬁldfmd abyncrselfbrayiem;emtniMsutfmlhmﬂmogﬁ'rdim, ang, at a

conmpn carpon atomw th an K rou avi to 9 carbon atons, as
exerrplBl f i 8BS tByer A 18y IO SHES tgf%/tPEety &> R pétpa ﬁurh%ﬂ ?Pg'«tfﬁk&lvlgnaezlﬁ% 'ﬁ%ﬂom
bel ow at taahgd d@r b&&%xg@ %&?ﬁm‘{‘ﬁé *@c ‘(‘@66%91 Eét&?&xy §ya§1‘6b§§dléaq%ﬁdsu%t‘ithte§

spi rocycl oal kyl grou ul fers to the dival ent group
-5(0) 2-. dJyoakyt, SudsalkylwadsubUltﬁt@dyydoalbf/l@m cwolonlkelttylpowstl@(e@) 2- al kyl ,

-S(0) 2-sub d al kyl. ) 2-al kenyl , - ttdIkI
2002 areohglohfie Bt b Thiah el by it BERS e oS <"
- S(0) 2- sulsdxiyhitRd hgarh £04 s&Mihtute@ﬁQdﬁz@byﬁe,telo§§yp)sabswh§d hété&foﬁl@l aryl,
25- S(0) 2- het er oaryl -S(0) 2-substituted heter oargﬁbgq-eﬂjo ) 2- heter ocycl ic,

- S( 0)12- sUssrearyosn, %b%téu@é@@uemlylmﬁléierpaaylr&w su geedrdihkyl | al kenyl ,

b I b | k b d
subst t uteel, gl KR B Y ¥k DS hLEML S LAYy EUGERRLd A g gubst T ute

het er ocyqiet@o@latyltﬁubsﬁbstluit@ﬂhdt@bey@ﬁyﬁb Irﬁtl@,rﬁ)ﬁiﬁ stlgtinnedsuinel, n
Substituted sul fonyl includes groups such as nethyl-S(0)2- hen | -S d(0) 2-,
and WO zsgh_fgylgdggs:gl?p@y} flllggm? greyglkylthio, and substituted alkylthio, whelem sal

substituents are as defined herein. The term “substituted cycloalkyl” includes substituted

20 cycloalkenyl groups.
[0060] “Cycloalkyloxy” refers to -O-cycloalkyl wherein cycloalkyl is as defined herein.

[0061] “Substituted cycloalkyloxy” refers to -O-(substituted cycloalkyl) wherein

substituted cycloalkyl is as defined herein.

[0062] “Cycloalkylthio” refers to -S-cycloalkyl wherein substituted cycloalkyl is as
25  defined herein.

[0063] “Substituted cycloalkylthio” refers to -S-(substituted cycloalkyl) wherein

substituted cycloalkyl is as defined herein.
[0064] “Guanidino” refers to the group -NHC(=NH)NH,.
[0065] “Substituted guanidino” refers to -NR*C(=NR*)N(R*), where each R*’ is

30  independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
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4- et hyl phenyl - S(0) 2-. [0091] "Sul f onyl oxy" refers to the group

-0S(0) 2-al kyl, -0S(0) 2-substituted al kyl, -0S(0)2-alkenyl,

-0S(0) 2- swb2piwagosd al kenyl, -0S(0)2-cycl oal kyl, -0S(0) 2CF(15290010685E¢€

cyl coal kyl, -0S(0)2-aryl, -0S(0)2-substituted aryl, -0S(0)2-heteroaryl,

- 0S( 0) 2- subsgititdted, Iﬁ:ltﬁeo:a‘ybaml:;sltirute@l&(tﬁ))&-yhéﬁeerwyb/ﬂ,iacnd sulpEq03Dhaeatsydlyiut ed
het erocycl i,c, erein alkyl, substituted |, alken I., substitute
 keny | SRR EQUBL T e SRR £y g Hieyen SShut PUTRUYperbal kyl
aryl, subskdihethash @E Yhtro LR HEHRAYeto BUBSH iR yBRE & s%%ﬁti/thtedm‘éfe%é%ﬂ&l ic
and substl?ut ed heterocyclic are as defined heréin. [0092] "Thioacyl

refers tcroum pgridassh#aClesyt-onedd "k jf noChBjrogers ahd whtmre@muwnm@msme, as
10al kenyl %Sahé substituted al kenyl -C(S)-, alkynyl-C(S)-, substituted
al kyn I-(.‘,j(e dy foal kyl -C(S)-, substituted cycloal kyl -C(S) -, aryI-C(S)-

substi t ut S) het e, 0 ryI substituted heteroaryl-C(S)-
het er ocy(,[ﬁ&@ﬂ gﬁ) hdhaé?ﬁﬁ‘tl‘ %ﬁﬁ%‘%oeﬁ&e% loén(d@)‘og %wherein al kyl,
substltuted aIkY , substltuted aIkenyI aIkynyI substituted
al kynyl , [89&iloa Hyhoalkghbgh%t@tSéastweqndmaMgM 2roapy Withsltgst 91 Uit Wenear yI

e B T S b e

het er ocycl Ic are das define ers'to (F]% gt oup - SH.
[ 0094] " AlRIGHFD “ClFe f@H sCH;0-@Hh&E (s, @u@ theSikal knd fundher i@cinded thyde dlsylasoupasf i ned

her ei 095] " Sybst i ed al k refers to the grou ,-S—(substituted
al ky|1)6 maf:%?#%ﬂb%lp? Mﬁl@dﬂaﬂk%‘b hy O Y ﬁlé’dehlé?“é’it?vf?‘%g{“é

"Thi ocar bon refers to the divalent group -C(S)- which is eqU| val ent to
-C(=S) - @%ﬁd?] ‘Halgplsasy” feferpiossupgitifen %ﬁ%lﬁwy:%yupspwdgé}oﬁvhmé%%at e"

refers t C@)qu " her ei n
refers t%l%%?gﬁ%gﬁﬁ ?%J(i)n% }gsgggby the generl c for %; ae di s@ﬁ%se her ei n,

any subgem@¥;odndtth®Bke.generic formul ae, and any 25fornms of the conpounds
specificed by the generic and subgenelic formnulae, such as a

phar maceyboeH! | yHagorpt abthgdaaht”. refdid @3Be siRRpi-OHed ot herwi se, the term
further includes the Isotopes, racemates, stereoisoners, and tautoners of

the qgnpquey)or “AeRRAURHSmed R LAy lhzﬁﬁéa@ﬁ%efnfe@fh%felﬁ QntﬁhaQ RS QU JtiEInty
acceptable i sot opi cal l y-1 abel ed corrpounds wherein one or nore atons are

repl aced ibgepandanslyhelertag fivhecysame Ot ‘o VB i riRs ;S(BUR”, and -SAD):R” (where n is

2010/ 080531PCTH 113290000 08851, 81 1T RSt FhET by Liome i iefigen.

such as Zhtoabhla‘clibobulsi bt Gt he@roMityh rfieavi RF id m@g&Salﬁrlcbyca@audﬁut erium
i.e. 2H, may afford certain therapeutic advantages resulting from greater

met abol i ¢ystoaksyl-plkyl. afyéralblﬂldm'b|aé<oxw%b@ra/§eadylpﬁquWyhsszoomm@ow megRiced
dosagg reguh hRTRAF Moy RNR: NEYER ARYAIBE, RRRA &SchoRiTRIRy L bfyf YPEAAMERS -
RY is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, arylalkyl, alkoxycarbonyl,
aryloxycarbonyl, carboxamido, mono- or di-alkylcarbamoyl or alkylsulfonyl. R”is
hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, arylalkyl, amino, mono-alkylamino, di-
alkylamino, or hydroxyalkyl. Representative examples include, for example, 2-

25  hydroxyethyl, 2,3-dihydroxypropyl, 2-methoxyethyl, benzyloxymethyl, 2-cyanoethyl, and
2-methylsulfonyl-ethyl. For each of the above, R™, R*, R’, and R* can be further substituted
by amino, fluorine, alkylamino, di-alkylamino, OH or alkoxy. Additionally, the prefix
indicating the number of carbon atoms (e.g., C;-C)o) refers to the total number of carbon
atoms in the portion of the heteroalkyl group exclusive of the cyano, -OR", -NR*R”, -SR”, -

30  S(O)R* or-S(0O),R” portions.
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[0101] "Racemates"” refers to a m xture of enantioners. [0102] "Solvate" or
-sol vates" of a conpound refer to those conpounds, where conpounds are as
defi ned HEOEPN/08033dt are bound to a stoichionmeti-ic or ROBASREOORSGMEtricC
anount of a solvent. Solvates of a conpound includes solvates of all forns
of the 1d66nhidouridesuwahylasfeleo axicelatiegrerp,of frondi ty |4 carbpihatomecedtlitcal | y
acceptable salt of 1t hed&i sc] osed generijc an subg.eneri c fowu.l ag. Preferred
sol vent s M§FEOYYNEFFFECd HER-PORIOUP CaRHTSE %4 Q8 EFabIle e b And G Hi 208 1Y ST t o
humans. The (pneseRMbENYENG RULESS S @esinsiRbyad ﬁﬁgl@ﬁin%@g.?ﬁﬁi@l@km% ofli scl osed
herein. [0103] "Stereoisonmer™ or "stereoi sonmers” refer to conpounds that

di ffer i mulhpleghigs 4.2+t Yenzbofdagele’-pranddicazistidazebbemt dros mdtige sogspiems

i ncl ude enant. oners .an i astereaners. The conpounds of this invention may
exi st O n OBy SO e P P ey st EuGRORETRR 481 alhafmrl P  cont or s
or a doubhetp@nteteidalylagayEetf thereSuBSbist bhd ARg RftoalohtaRf BE Pointan be
produced as individual stereoisoners or as m xtures. Unless otherw se

i ndi cat edittaghieerd és@ranptinp af paioftagn dad (¢-8 . il Ael- ddrahpdiognigakn-ost eépéoi soner s
as wel | asg AiX - The.20met h f - efer . [ epchem stry
and the cepleatt aoma EPURRET RO RE Y huddieHElE IR AP lne AL ERRY

di scussi amorn3) Chipheterchrdferddyvan opdofAligaridizedne pretide/for MeN-@dide (N—O0kr ch,
John Wley and Sons, New York, 1992), [0104] "Tautoner" refers to alternate
f or meof SHITER o8 SHECTYh SroiRties £ Morg specHically dhetteiom heferogryl ingluges. b dsnols
enol - ket q; angd; 4, m a . . . i C:E O

25het er oglrlgﬁ%gﬂpg@ggrygo nt a?ﬁf}ﬁ%qﬁ?‘%glylé?{? glgzﬁ)tl %2%28@%1’ glgizﬂygﬁ??%édy 1NI—I-

noi ety ansbxazolyhgysdlyl,mpyieblyl.queidazsylpyyranalies, benmofdamel.es, benzi m dazol es,

triazol es, n etrazol es. 010 "Prodrug" refers to _an erivativ f
L omaouns ro e e hEn sty g gatiazap . B Reabpr s T pitatoiy
pr ovi di ndndbIFOIRRAL| Qen 002 6RO BB Sy R AHinyR iBLABRII te or resi due

t hereof when adm ni Stered to a patient. Prodrugs of a conpound of 30t he

presdat iqwmmaplimmyhbenpmegrackd boyzinwdizolyl, og bénpedti¢myhal groups present in
t he conpound in such a way that the nodifications nmay be cleaved in vivo to
rel ease t[A@72]ar ENtlinkedpetiere fo niMEEGOAMDB0S FRET I LbRO0RY PEBSfGittachraemtact i ve

met abol i t.e, For.exanpl e, odrugs include conpounds whergjn. a hydroxy..

i o, orls KPR CiSbapF AL AE GRS SOBbrdad EBP iy QP BEpITHAT Sray be
cleaved ii0a gt ih Y HiQOER ?_Bﬁ‘ﬂ't 8f AtPehinERas RYAR@6¥En aBM Sthe RErasdilf Sy Y|

group, respectively. Particularly favored derivatives and prodrugs are

t hose t halimilady.g&diokedeiapolyhNalihkdyi iiidazobfl, N tiakét pyrpoupidmddy¥-linked pyrrolyl

enbodj.ment s when. such, conmpounds. . are adm nistered to a.pati.en e. d. .. by
ol SneBRE i VEgh FRTRRH 4 BBt Bl ol PLBE i E s tBitle e o
the bl oodjyrolemand pye RERGE redpbdtivelyy Ioilhig “Parifrdd iaed@ReKNdret@s & 41 ol ogi cal
conpartnent (e.q., the brain or lynphatic systen) relative to the parent
speci es. Middplegs whaeh tha@O@sp%ﬁtt;acgmﬁrere,s tathg NEEasARE® (e.g., N,

N- di met hyl am nocar bonyl ) forms of hydroxy functional groups of 10conpounds
of the id0@HY]i ofiSutBxamgl leterofryBstfers forhetnrongsl grupsutiet drosutativitedaeith o,
propi onat e utyrate, acrylate, and e l,succi nat e derivatives,. An general
vervi ow o Bt Syt FESHERh GRS F 1 gutnt nutotShu P fofnge s
Novel2;50el di@f Yond¥ah e BBthe V@bstitukhtsefinb@ ol sEbsBtuty ARPSi um Series, and in
Edward B. Roche, ed., Bioreversible Carriers in Drug Design, Anmerican

Phar maceypprg! Aﬁét‘éﬁjaﬂtli)ﬂﬁ’ afek BEDIRTDBaRN %épeinll%&-oalgpfsf&s AbrideMurgh. are
i ncor porat ed herein by reference.

[0075] ““Substituted heteroaryloxy” refers to the group -O-(substituted heteroaryl)

wherein heteroaryl is as defined herein.

[0076] “‘Heteroarylthio” refers to the group -S-heteroaryl wherein heteroaryl is as defined
30 herein.
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[0106] "Pharmaceutically acceptable salt” refers to pharmaceutically
acceptabl e salts derived froma variety of organic and inorganic counter

i ons wel IWRROWDISPT37t he art and includes, by way of exanmpBC&Usa009/06856ei um
pot assi um cal cium nagnesi um ammoni um and tetraal kyl ammoni um When t he
nol ecul e [60T]ai h&utatibmcsi letdromytthiohadfetsyo thecdrdumeldistbonud setetcarydf wbergani ¢
or inorganic ac as .hydrochloric acid, hydrobromc acid, sulfuric
acid, nit feéoaé¥ laas Bﬁub‘?g M5FSi% acid, and the like: or formed with organic
aci ds such as acetic acid, propionic acid, hexanoic

aci d
cycl opentl8¥&Hr opHieisracyelel &t “hsreyeqyclie” %zc.hatelcwfs@vuoe: lae?lecyql%lﬂl OKei d,

mal oni c a i J

Tartar o eflroctioh lchs @3 SRl oF patfily AR EUCBE. Boup WIBRS 0Bl 14 o)
ci nnai ¢ cadiod,atorangel freamdab d, he%mﬁbﬂn&mlsméd boinchagiodp cebisimgsiiinitorgea, aci d,
1, 2- et hane- d| sul foni c aci droxyet h neﬁul foni c aci ﬁi .be ze esul fonic

acid, 4- cHITBR8h8REASE Fiedies Sléléf/d’mg B AP R AT G IR [ oxal i o
aci d, 4-tgladenenylfaniine 8kdns ARSI, GeAChtin FRIARRRSHILPROE. act d.

4- nethylblcyc 012. 2. 21-0ct - 2- ene- 1-car boxyl ic acid, glucoheptonic acid,

3- phenylpM@pammmmﬁa&wdmntHume@hyhdééhﬂcumydd’“hermxaﬂy”bht@kﬁy@pﬂkyhcmd

| auryl furic 30ac nic ac c a dr oxynapht hoi c
vt sal PEGTH§eRErErhes Shitr@RisGs i ol b e R AR and ME PP E Sl t s can
al so 1be fa@traafﬁﬂemhsea adntAs bflh GoRhAInQINicRINESenRt, ll,ZB,Hh@ud}@Eiﬁiqhnﬁ)ﬂH@QLWd is
either replaced by a netal ion, e.g., an alkali netal ion, an al kaline

eartg 5.6.80¢ 08088 TRaNling %2009 snairo@nnolr6-5h. An ang ernbedigant, de
tcflore . Lgﬁ‘tﬁ&%\/gn alﬁdf%p 519 @%‘E‘@ﬁgéﬁfﬁe ﬁgt%h} ﬁ?lllc IJESE‘ %en lBﬁallc}ﬂ(%{%‘&di‘g) éﬁ%ﬁg

Phar maceubi thalN yxﬂecﬁm@bleﬁqualfmylaﬁcﬁetsdsn IMad:rb epefcmcaaglmhm}mélbaydlyan in a
pati ent and possess desirabl e pharnacol ogi cal}fﬁ;opertl es.. Suitable salts

further iRdPdRiebytHba IR tops aliwﬁilﬁw i mipgrichnygt Mrmethdaiperidig-Byl wer nut h

( Eds. f i inmdnghguse;
53 5 BB A S PR TR Lo, o Bk FLER o Tk SHLADATRALES,
t hat are pyotolidbaml. i Aiptrdfix niéfchlmmjthhenmbm @frceallmnratmed(@g Gy Cnamfag to e

term nal portion of the functionalit. Wedb he adj acent

Funct | ondbil YR Bt aoRe oggrn Pt Yt B ety LR SR b oMbt ¢ uent
10" ar yl al kliRxyerRdbempins. refers to the group (aryl)-(al kyl)-0-C(0)-. [0108]
It is understood that in all substituted groups defined above, pol ymers
arrived de | S bg} & to thensel ves
(e.qg., sﬁgsﬁjt ut§el!l I?IQ?OS a(?nuf?; ar&su Bsti F]tﬂ{ ecftté}&);?f(ﬁgrgupstuggngécsiubst| t uent

whi ci20i s heta@dykloé’uine‘sumunmzﬂ hﬂﬁhhc;&lc&ﬂl@&’t oit ‘tsubditaey hetgrooygdyl " whfiechtoi s f urt her

substituted b substi t d aryl. group, etc re nded for

15i ncl usi GHTHCES §roups aét‘jﬁﬁ fif@ley%m %ﬁte"“% Hﬂ%‘?‘ﬁ\vj%gf’% Osﬁ@h”bi%’%eti tutions
is three. enﬁ%‘duﬁéﬁﬁﬂﬁ' 83 otehd @lbsSMBSE b %ﬂrféﬂ%m@ub%ﬁﬁéh'e&é%%ﬂ aryl groups with
two other substituted aryl groups are [imted to -SUbStItU%,

aryl -(su

andier st ogdilae “HREren RIS HIH i hedhdle Oyl %Pﬂen%wabl ias

i nperm ssdeﬁhedhcubmtl tution patterns (e.g., nmethyl substituted with 5 fluoro
groups). Such 20i nperm ssible substitution patterns are well known to the
ski | 128d goo8gan:SEHREAAd ldkaot RIyTEx whtfean@l the SfoupPOL©IRLiWEd RSerdsRilyl)

t hroughout the specification nmeans that the subsequent | y descri bed event or
ci r cunst arsEcirdgicmeyclybisas detinaschauein. and that the description includes

i nstances where the event or circunstance occurs and instances in which it
does not .[008}] eXdatpiasyclyhkivg rades ¢o ;he gymu@ gitriooyrad Mpereomlesterogyclyl is as

di - subsh({ %lt 25w th an al kyl group” neans that the alkyl may but need not
be preseff " ShE e description includes situations where the heterocyclyl

group is 0 i.substitute n al nd situations where
Phe het ol ShubiBiis i nathi el b o hes ARy b1 1]
Turnizng Neidreih Pefeht® @@m%‘&:ﬂ@&ﬁh&émt he Inventl on, the term
"pharmaceutical l'y accept able carrier or excipient” neans a carrier or

excipient that is useful in preparing a
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30pharmaceuti cal conposition that is generally safe, and possesses
acceptable toxicities. Acceptable carriers or excipients include those that
are accepvaRpPw/mos37vet eri nary use as well WO 2010/ 0805B7PUTR2MLHEEF0O/ 068576
as human pharnmaceutical use. A "pharnaceutically acceptable carrier or

exci pi ent[008d uSedhfles dfthetesq@ryclefand dticornrdrpdogisancetsdd, hot ard @st lottéd mne and
more than on such.ggrrjer or excipieq*. i 0112%.VVth reference to the
met hods GECHHBS BYHERIMIdAAIRAYEIOle RYIGIBT-IPSIGZHY- DY RSy BYBUEEW- wi t h t he
not ed meapidlGsie, [$Bkbdle, iHaglel @hYBroiddoRatidagole Wurink! GRAIBMe. isBhuiRofhsSease
includes inhibiting the diseasé, i.e., an-esting or reducing the

devel opreptinadine phehalizdiesa septohylpyrdiot, iquinoahlingy apineradine orinradine epiendine.he

di sease, i.e.,, causing regression of. the disease or. its clinical. synptons.
L0114y A PitGreer SRRl R Re R e RO ey bl M5y conse
that consk&tasolef phkRbelziRy pigothieith, SaiRigolidife] bldaddiRe! gipanididé, i Q"
refers to determ ning the presence or absence of a particul ar di sease or
condi t i orindodugi plitba anidy., l@Eél-tte@ahﬁdr@ﬁ%}uanl@ed%ﬁér7nﬁeh'iahﬁgir@b¢@zq>[éiﬁblopbwe,
severity of I (€ r..dj LLio ) . [:£Qri of the
i sease ol eQelL bR S B R Sen B b ror RN, LSRRI IR0 21, o
regi men. r¢e[ed idis thhendrghiotinyl), 81 diiorcohiameiphoih @l piperidinel, pyeblidingeaatdal :  \ |
[0117b The term "t herapeutically effective anount” nmeans the anmount of the
subj d0t dBHdrRIvRA%t will elicit the biological or medical response of a
tissue, Sﬁstenl animal or human that is being sought by the researcher,

vet er i narlP8¥] nelitealrelgecodhe gPuptNEe- clinici an. 20" A therapeutical |y

ef fective anmount™ includes the anount of a conpound that, when adm ni stered
to a mamtff8lor “Ox&atefargtoathdiawentd)). i s sufficient to effect such treatnent
for the disease. The -therapeutically effective amount” will vary dependi ng
on the cdog8lnd;Okide” cifasas prodnds rdssltimigfemi thy caidthtiphef ageor meleght , etc., of
the mammal to be treated . [01 The term " ma " includes, w thout
limtati ,tef?ﬂﬁwaﬁsf?X%Wﬁ%tnF@dam@ﬁg& e@?@@c}esQ OB cats), farm animals
(cows, horses, or pigs), and |aboratory animals (mce, rats, hamsters,

gui nda pil§888lpi ganiracapbRriky!” refsEsto ot trpPridagEber qyoha gybsttent fepmed byisul i n
resi stance: ' I j . f bol i sm
Vor e spect P2y B SRINGGATT P echinth BBAL Bk Bl 8 MRORG FERB DL

abi lity hAQNZQLO/0BE3 /4264, bt BREOPI GRS /iGe 6dlldwisg ktiructie wieedih thet S

bi ol ogi cal action across broad range of concentrations producing. | ess
than t he BYPYERSEOHP ShyyH @ele‘eraét@fhe?é%g?mLilaan',ke it avrvaine! I SupeTIEd BT i n.
Phys. & Fhafbbyci{83%) o 387-406 and Flie J, Ann. Rev. Med. (1983)
34:145-60). Insulin rfesistant persons have a dimnished ability to properly
nmet abol i ze ose and respond poorly, if at all, to 5insulin therapy.

Mani festati o of insulin resistance include insufficient insulin

activati f rrucose upt ake, oxidation and storage in nuscle and

i nad@fuate T nsdlin repression of lipolysis in adipose tissue and of gl ucose
production and secretion in liver. Insulin resistance can cause or

contri but[e089] posyleyst’i refedy arthadivalnds:oae -SiOypai red gl ucose tol erance,
gestational diabetes, netabolic syndrome, hypertension, obesity,

at her oscligpgi s «d@aneht@ MAoh Pt Yerefs t0thterodh SOIPISh Ryl ES@ML YabdiYuted ARyl Nsul i N
resistant individuals can progress to a(§0|nt ere a diabetic state is
reached. -S(O);-alkenyl, -S(O),-substituted alkenyl, -S(O),-alkynyl, -S(O),-substituted alkynyl,

-S(0O),-cycloalkyl, -S(O),-substituted cylcoalkyl, -S(O),-aryl, -S(O),-substituted aryl,
25  -S(O),-heteroaryl, -S(O),-substituted heteroaryl, -S(O),-heterocyclic, -S(O),-substituted
heterocyclic, wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.

Substituted sulfonyl includes groups such as methyl-S(O),-, phenyl-S(O),-, and
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[0120] The term -di abetes nellitus" or "diabetes"” nmeans a di sease or
condition that is generally characterized by netabolic defects in

product i oMOa2AW/080337i zat i on of gl ucose that result in th&CTAISRAWOB6ESH6

mai ntai n appropriate bl ood sugar levels in the body. The result of 15 these
def ect s ismetheipeed-$20ed gl ucose, referred to as "hyperglycenia." Two

maj or forns of diabetes are Type | diabetes and Type 11 di abetes. As

descri bedoedigv e; Sulfpgldxydirebstte thel Gogenes ), Mikyhe OSedutsubaftutad aklgi ol ut e

defi cienc insulin, the hornone that regul ates I ucose utilization. Type

of
11 di abet- (thaélfﬁndbcﬁ’uséo lorfubtiduted akkenyl. o CYCéf?a I@Ge@%p@%tbéwureével s of
insulin r o] t S 1"
appr opr i a0 u Y BRI 05 s (Rl O PEHEE b SO hubstipured
resi sﬁantheaemohlhlav@S@))ﬁﬁbmtacyehcde@S(@)@mulystmfted hawlocyglici whedeat alkylsul i n

secretion gan n ensate for resista ce of ral ues to
respond t%4 ?tﬁgtﬁg PFYP By SBWteiéﬁ?}lﬁﬁ%V Sﬂli’sélﬁgg‘f@w%ﬁ CYGB@L‘@ Ot her
types of s%s%ﬁﬁt@@(:?cl@zflk&l' M@P%Sbﬁi‘?ﬁ@@&tﬂﬁﬂe%léd‘?ﬂ Hﬁﬁtﬁu‘?’&ﬂle&&ga@l HERRSE yclic

tol erance, which is a metabolic stagé internedi ate between nor nal gI ucose
homeost asing sabadititdbestws yclmrde geddfaed bazin. di abet es 25nel litus, which is

gl ucose intolerance in pregnancy in wonen with no previous history of Type
| or Typd0092]di dbeibas!” {eﬂiﬂlﬁﬂdthﬂgeo@eﬂhC(Sl)et&HwG(S) syubdiitome"alk@f( &8s, t 0 a

I f b [i
Fes: SBanclie Tyl BeDseTbArEraAhREd: CRaBByBa-CRypeb bOHEGHRAA G551 | ot dent a.
These abnQEmRlihl- e anBs ey d0aRe.- -eaoshaled) Wiliidfd dareased risk of

30vascul ar events. [0122] The'term dom’nal obesity" is defined by a
cut of f pmetﬂloa)ﬁfl Q) s tsulititgedrhgemage-C(HB m@m©¢m@m$mmd1w2@m&/d068576 > 102
cmin ne

ot onat Terareslien s el ER B by R AT R b B G e

eval uat i afibstaned b Imeydi oty 1hdubktitaleaRecioNRl E Sy r @bstithtead 1t1$ete.(1 P/ ATP
Panel 111). 012311@% gui de}lll nes for le agnga s}@of Type 11%1 di abgl?gs

i mpailded sgbsj&@ts;@ h@*@f@r)énltﬁ‘éelo%)ﬁélc@g@§‘ﬂ§tlm¢¥blllet@993§élpés€ ¥alpdinpdbereidut | i ned by
the Anerican Di abetes Association (see, e.g., The Expert Comnmttee on the
Di agnosi 4009 Ci“Blsisl frefeat todhe pfoupi-3ldet es Mel | tus, Diabetes Care, (1999)

Vol . 2 (Suppl 1):S5-19). [0124] The term "secretagogue neans a substance
or conpoyf94lhat' Aldyithiol’ atfes; ts eler @buprS-alkglr wherainpilleyl iaum defisiad havesecr et agogue
s a substance or conpound that stinulates secretion 10of insulin. [0125]
The t er m[0893Pt osibsafutel ARAIRS; refdrs tokde SrowBUS-(ksbshifted d1k¥1) @deleth pol yuri a,
pol ydi psia, and pol yphagi a, as used herein, incorporating their comon
usage. Fcﬁﬂlbﬁséatﬁélaﬁﬁy lsﬁéld%lﬁqdah'el%ans the passage of a large volume of urine
during a given period; "polydipsia" nmeans chronic, excessive thirst; and

" pol ¥phadPe96]me disocemasEirviersetatthmdivalest mh@fc@ymﬁhiom agjfui véhi cab &5t €%=Fncl ude,
e.g., increased susceptibility to certain infections (especially fungal and
st aphyl od0624| i“fifiend i efesy to thaawen=Sand ket oaci dosi s (enhanced production
of ketone bodies in the blood). [0126] The term "conplication" of diabetes

i ncl udes,[0098] | STHiOtyanhiei® iefelstt® therdreip\sEaeul ar conpl i cations and

macr ovascul ar conplications. Mcrovascul ar conplications are those

20conpl | C{@O99}”S“€&%oﬂﬁiﬂ%@|‘&d{nﬁcﬁﬁlﬁé tadRed ABLIN BIPOQ V@psRundaf@Easstiese
conplications include, e.g., retinopathy (the inpairnment or |oss of vision
due to bllyobe g@welfomm}ﬁg@scrlﬂseﬂﬁ@le@y@sySUW@uumﬁhhgﬁ genenyoroatregemdang f oot

bl to d v th d hr opat h
(ki oy doiena@%o e St G208 eSS TR RO, SR e Becurar

conpl i catghafBacli€ealljQseepedialC atileRspédiaéd @ﬁaemd the te@$ Blrthef RMAd@Sthar ge
bl ood vessel damage. These conplications include, e.g., cardiovascul ar

di sease dPRIORSSr IAGHBRIAS, SPARNGIAMEFs. ANd Ganqmercat tiecoBpeuiher WIMneasds ref ers t o
d| seases of blood vessels of the heart. See, e.g., Kaplan RM et al.

" Car di ova[Ql:Qﬂ]ar “hb@eesé’esfel Iphaembaeltisaly adaemablBetpicly- 1¢:p¢ledz®®4pzmzds
(MG aw Hi | ){1 r di ovascul r di sease | gener one of
Soveral. Tgien Oher (afs-g0ms by SRR B bh P el S atbBeL b PG
bl ood 30pressure) coronary heart disease, stroke, and rheumatic heart
di sease. Peripheral vascul ar -



di sease refers to di seases of any of the bl ood vessels outside of the
heart. It is often a WD 2010/ 080537PCT/ US20091068576 narrow ng of the bl ood
vessel s tWet20ua8p337bl ood to | eg and arm nmuscl es. [ 0127] PTHAISR@O/H8576

"at heroscl erosi s enconpasses vascul ar di seases and conditions that are
recogni zedorarcdnasndéefestudbnbhepiysiconan ssylgdoured ngaiune tSuitableliewars fi el ds
of medi ci. aﬁ At her osc er otic c di 5% cgg,l%ag di sease,. coronary heart disease
(al so kndii'dsSeOPEHAMY IR e a? PRSI SV ieigay 1eg é%?§%§“Ch as

cer ebr ovaggilia, ?’kSQ@P%?ayaa%lcPé‘éllaﬁhﬁéﬁa&)eMﬁS&ﬁhm@be“sE@sﬁﬁn@g ol dretd,i ni cal

mani festatl ons of atherosclerosis and are therefore enconpassed by the
terns atlh@talmhv;l sea’odst(ysfbl amnplatlh@p@@d irevioe helf difs easdiced[dd3RB] reqhiesmetsm
"anti yperl I&E ; % ower i ng of excessive lipid

concent r at'l gcelﬂa%‘)%%lﬁet‘ 0 d%§?lp‘38”?ué9 &1'§°>'10[ 0129] The term "nodul ate" or
"nodul at i Bg reflgrs to fthe treati ng‘{ %reventl on, suppression, enhancenent,
or i nductPEMor RaGeHiasi &ieioro & Hars ana%(Pm%‘ﬁarrpl e, compounds can

modul ate Type || _diabetes by increasing insulin in a human, thereby

suppr essil Hé&lype@ V3t epii a@olvetﬁ%peﬁm@n%wdap@bwﬁaiﬂ@ewoemlz@e{?y acting as

GPR120 ag:%mc?%hﬁds a]ré Lé)c]'gfmed-ﬁgl%n{ %amale' l;du %S& Y& & EIIOQ:% cﬁﬂetl_r*lé oTrg?h gtPlcﬂﬁanf(g

herein, incorporates its conmon consist o ree tfatty acid
mol ecul esnesmneot £ skt oSalvgley o4 o@npminelondledes‘ﬁﬁhza&ebf/ell fanmstob e fat ty acids

that are used b scle cells for roductjon or are taken up and
stordd i FOTWOPBE &ehias dhfedX1fD £ ¢ PB@E’%%’.&PE‘P{B}%@F@P@Y a%ﬁatag‘ééaguoé hat er

' nsol Ub' thcfl&%bf ISk A8 sﬁ’ﬁgélﬁég@ﬂnfnﬂlaép@?éfé'ledzmn%cﬁé 36126 RTRL LUK, known as
"l i poproteins' |n order to be transported in the plasma. Lipoproteéins can

accumul ataadion acdeetapledsmadduestingon wempnaodudhe presartdientide prwidemtsoiveirpvhl .
There are at Ieasd f Ve egf Stl nct |ipoproteins differing in size,
conposi t i BRCOBRHLES isCIos BHBt i on. 1 n the cells of the small intestine,

d| etary | s gre packaged nto.large rotein c | exes cal] ed.
"chyl oni db§¢?3 seeﬁowggema%w%@%ma P GUECHT Bt BbETEG R Llﬂﬁﬁstt he
livers T%f%ﬂg oP&%lees'iél‘éB&@nte%tﬁél%oﬁsbﬁle%ﬁ&ﬁg@%aﬂﬂgmé@a%@%?ﬂtehé&&@'1'?‘1§Jm as

TG rich lipoprotein called very |ow density |1 poprotein (-VLDL"), whose
primary faempouods ofshnshleveendmgem@ust inrstarsp eorhergf foiliGst tﬂrayjeosseSStdme Ol inoes  or

eteaeq AR 5 e b g R E B LRRp a¥ e Rlercde B tomei ¢y

| i popr ot ejrfduced B-inMividibdl stefedisomebdibirhs nfik @l Urﬂ&s@%tﬂé@wi@& indiétdd, ey, 300r is
further nodified to form|ow density |ipoprotein ("LDL"). LDL is either

t aken up denefipsion kemteidoh toyiclude indiviéval sredisomeakenvelpaypixéwes-ahepat i ¢
t I SS li% gnocgsefgsl Xie Cl 1?101‘%{18111 gf Srlel C})A%CITII%TO/ Qn%otﬁg zel:[))gqtljf)%%% gtCIQJOIS%%l%ll?ﬁQHé HDL" )

hel ps remove chol e i ssue

reverse ohal-esdver ﬂll th& aﬂrofe@@ﬁstcussmn 1&1(I1h°agie1 The Auedinved @)fgdzmp Chemisay, 4@fe@r,s to
abnormal |evels of |ipoproteins in blood Iasna i ncludi ng both depressed

and/ or elleVhrdd Joly Wilsy gpd Spioplcst €piks 1{%)g. , el evated I evel s of LDL

5and/or VLDL, and depressed | evel s of HDL)
[0104] “Tautomer” refers to alternate forms of a compound that differ in the position of a

proton, such as enol-keto and imine-enamine tautomers, or the tautomeric forms of
25  heteroaryl groups containing a ring atom attached to both a ring -NH- moiety and a ring =N-

moiety such as pyrazoles, imidazoles, benzimidazoles, triazoles, and tetrazoles.

[0105] “Prodrug” refers to any derivative of a compound of the embodiments that is

capable of directly or indirectly providing a compound of the embodiments or an active

metabolite or residue thereof when administered to a patient. Prodrugs of a compound of
30  the present invention are prepared by modifying functional groups present in the compound

in such a way that the modifications may be cleaved in vivo to release the parent compound,

23



[0133] (1) 10 (2) 15 (3) 20 (4) 25 (5 (6) 30 The term
"hyperlipidem a" includes, but is not limted to, the following: Famli al
Hvper chyl W6i20r0408e3%7a, a rare genetic di sorder that caus®@STASA@PI06EEhCY i n
an enzyme. LP |ipase, that breaks down fat nolecules. The LP |ipase

def i ci ency acanticaust@abdslite. Hocexaripét, iponinads thandecau@niit wdsreof a hytroxy,

| i poproteins in the blood; Famlial Hypercholesterolema, a relatively
conmon ge?H_éIP?’COIGFQ‘WE@rgQ%%WEdfﬁ PGS i SHE PR Pg_c"ga Griles of
nut at i ons,;igkotBgnbide the $RPHYArAGNEmEdAL: §BfNHEy ! bupBtek et E19NipAGickidky
receptors and/or absence of “the  LDL receptofs.” Thi s brings about

i nef f ect ifeeored damaniges ofd frdiruby aehieose Dhat neccesse Gresbioagilbbiliygfithe el evat ed LDL
and tqQtal cholesterpol |levels in.the plasma; Fam |ial .Conhi ned ..

T Ver b1 picqBol TR enBiimiet i SRtk ey SRV DR PPN e a 1 s
an i nher igyedlodisoalenl Wagheipati Q&h?oﬂfdidotbﬁeﬁdre adddagtpshrbdd inio e groa)
relatives can at various tines manitest high chol esterol and high

trigl ycerdrddysch ¢nbgagesdedivennif tichpdrecemppuid © ohiplogictbesnpaieangnt et r dased:;
Fami | i al [ ' i - [ . rebativel. S I
dor nant Banet oSS HpRFER k. Hepdfnt Sk PR HIGRTERE. SHABCAIT,
mut at i on daftainag @AUAesN alisethghantimidacion9f) fainst@mydexfy dundiogalniraeps ofhi ch can
cause reduced affinjty of LDL particles for the LDL receptor. Consequently,
thi s 1€@an ©APSENG YHhHINYSHEPTE DX AR SIS EHFT RIRBIUES {nstuste fpae.gcetate,

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 Edward B. Roche, ed., Bioreversible Carriers in
Drug Design, American Pharmaceutical Association and Pergamon Press, 1987, both of

15  which are incorporated herein by reference.

[0106] “Pharmaceutically acceptable salt” refers to pharmaceutically acceptable salts
derived from a variety of organic and inorganic counter ions well known in the art and
includes, by way of example only, sodium, potassium, calcium, magnesium, ammonium,
and tetraalkylammonium. When the molecule contains a basic functionality, acid addition
20  salts of organic or inorganic acids, such as hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such as acetic
acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid,
lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
25 methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-
naphthalenesulfonic acid, oxalic acid, 4-toluenesulfonic acid, camphorsulfonic acid,
methanesulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic
acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric
30  acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid, and the like. Salts can also be formed when an acidic proton present in the

parent compound is either replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth
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Fam lial Dy.vbetaliproteinema, also referred to as Type TIT

Hyperli poproteinema, is an uncommon inherited disorder resulting in

noder at e WO 2868v8pB7el evati ons of serum TG and chol est er BCTIUS@VH6847¢ h
abnormal apolipoprotein E function. HDL | evels are usually normal; and

Fam | i al ibly,penhaiughiyeeriodenmcaordimtea vadnaron gambénsetsedh adétBarodeninen whi ch t he

concentration of plas VLDL.is elevated. This c cause 0 noderately
V0 2010/ ChuB TR Ao O0er D8R o UL Buerl MEVERLC AN BeLEr Y enor

chol est erf@ianh&ééﬁh@a)lly%@é’e;ﬁﬁﬂe QJltts%[b Qﬁta@l%%&%cﬁﬁﬁ%%&hm' OYtieh @B otleks | evel s.
[0134] Risk factors for hyperlipidenm a include, but are not limted to, the

fol I owi nglesifae phgwasdogicgipropeeticr Suitgbie algesfugtheni ig¢lodg/those deﬁplebw idiPabet es,

Type 11 diabete t di sm and es of
ol St g R ARG SRR RIS SRR e e S T AT o
hor mnes,sewﬁbn Qﬁzde&termn and corticosteroids; certain diur et| cs; and
various 13- bl ockers: (3) dietary risk factors incI ude dietary fat intake

per total Of@ﬂ]orwﬁéss%&éﬁt@& ofHRARs@ M nSREAHALRDE fs@ﬁsﬂhi%ht%‘%ﬁatl%‘er nét%&ﬁlﬁcul
cal ories great er than 10% cholesterol intake greater than 300 ng per’ day;

habi t ual &hidedhkaewsiy ariakd ohyl namsieg therdrmiidalpmsiieyof the figEioTHy tdlowed bybese”

and obes rs.to,. accor rld alth Organi.z a Body
vass 1 nadb Yt irgi i PRRER S ot ol MRashEsh e Saivr sy 8 ST or “wonen
( BM  1equalasyInR{1gRYcal k! h@feﬁabto thé Brdup-(arPPagiKyY-O-L)nked to a variety of

medi cal conditions including di abet es and hyperlipidernia. Obesity is also

a known rpgig)f a[ﬁsandERFoo@ﬁBﬂ‘?n gﬁ"g@dsﬂﬁﬂ&qélo@f)s dofigd hdo\di ﬁ@ﬁ BS 4568 at%yg
Barrett-Conner E, Epidernol. Rev. (1989)711%172-181; and Know er, al .,

Am | d |cte£1nmlgwubst1r@em9\3z)th 5Btlm54®sm65m96 to [lwmﬁeljveﬂ' breg. @bmtﬁwdmcylélaslhgraef ers

oot aotnS iR ah elol o8 LR AR S I S SR T S BEPA o

hor nones % ) vibich R Futicn subifrdd B8 s68sHut@Barydbuget@f 18 hohikdFaee for
20[0137] The term"islet” or "islet of Langeihans" refers to endocrine

cel | d50of In¢lasipaherewadn shelt casese thyrroupeynt beleh ©f syah suBstdwtsonsgitheese rker e
insulin %n%mgfe gél}amgl%b%&%%ns {;Ipsu%gt%tﬂte %13311%, pst%Ehat oeotﬂel Slﬁ%tli%#]t?d é‘lﬁl dcel s

found in T anger hans nsuli n, ot her

hor mones. grpbk394 lirhired t(ﬁ-rsmbshelﬂaﬂ)ﬁlfyl nabe@lied arﬁf artsntu@edwyll. s that secrete
hor mones into the bl ood 25stream Endocrine cells are found various gl ands

and orgarosoRt estmiRflyling Raektdodehdddhdibol/B8eMANEH RS nof iNteR84d 8RcIudNd ot her
or gans [0140] The term-L cell" refers to gut endocrine cells that produce

GLP- : [Omm]ml‘mbletsébSmtﬂtl()nd@ﬂbmsr(@i’eﬁls‘}t}t}’d)S'@thlméfﬁﬂ‘(mh PrilogegloypHhauctpr oduce

urlp i 1bllc-r§gbst1 lﬁtlrgnrpag 1rn':§‘talenwelllr E}clc?v& Sto the (9? Of hor mones t hat
|ncreases rnsu SEecCr inresp onse Incretlns |nclude

G.P-1 anioﬁ V\D 2010/ 080537PCT/ US 09/ 068(&@6 g8143 ft erm"insulin"
refers t ol PBeBimuPHS o RE CEPr‘i’zQP ‘at gudee Spe‘” ication means
that the subsequently described event or circumstance may but need not occur, and that the
description includes instances where the event or circumstance occurs and instances in
which it does not. For example, “heterocyclyl group optionally mono- or di-substituted
25  with an alkyl group” means that the alkyl may but need not be present, and the description
includes situations where the heterocyclyl group is mono- or disubstituted with an alkyl

group and situations where the heterocyclyl group is not substituted with the alkyl group.

[0111] Turning next to the compositions of the invention, the term “pharmaceutically
acceptable carrier or excipient” means a carrier or excipient that is useful in preparing a
30  pharmaceutical composition that is generally safe, and possesses acceptable toxicities.

Acceptable carriers or excipients include those that are acceptable for veterinary use as well
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metabolism Insulin binds to insulin receptors in insulin sensitive cells
and nedi ates glucose uptake. Insulin is used to treat Type | di abetes and
may be uswO 20p/@8pBat Type 11 di abetes. 5[0144] The ter mPCEHUB2M9/068576
"glucagon-1ike peptide" is a peptide hornmone primarily produced by L cells.
GLP-1 incmémsmsphmaukmnksbuﬁeuiQﬁmndamméaﬂbsmgﬁudﬂgomﬁ330wm¢qmmW’Mnmbéases

beta cel | ss and insulin.gene e ession, .inhihits acid secretion and
Gastric dHITS PR T TR ot S T Gad st sk oracie By hicr oasi ng
satiety. @5t The term" A P" or "gastric inhibitory peptide" or "glucose
dependent 10i nsulinotropic polypeptide" refers to a pepti de hornone

pr oduced [Pliic rWIl @%léﬁc&% r:hé meglld:c’is oF ﬁ[sllngglﬁ %&?Jv%hg ?&KNELJD al so

has si gni fects on neta ol's he ter
"cycl ibc Aﬁ@ﬂ“mmtﬂmymtdnwadeg93|ne nmonophosphat e” refers to an intracellular
signaling nol ecul e invol ved in many bi ol ogi cal processes, i ncl udi ng gl ucose

and |i pi Jore3|abmie tsfms kRO 7 “llRemiedr nof"ag aks included Rhbitity @eddempeyund t hat
binds to a receptor and, trlggers a response in acell. An agonlst m m cs
t he ef f edte GFreaHSHIBYE FYphoRINENA Oh Biefbsase Britseiaiepl YMRKESHFoduces a

physi ol O%ﬁéumg;n&%%?s@%% Fé ”Mu%étlé’glleg RpAtcEde BYiid H§1 @aﬂg?ﬂg ﬁﬁ-s I gand.

[0148] The ter artial "agoni ers to a compoun s to a

recept or [QPF@ZOA Bar ellz%ii;]cp 151%' tablf BERONRG i Heftmi { fea cﬁ‘seog‘e[ Fhafaco %Psm St

produces Skl ogi cal responhse 0o endogenous and.
[ 0149) AQ@E@&M@@bﬁmemﬁ one enbodi nent, provided is a conpound of Fornula
(1) \ "1\14 WD 2010/ 080537PCT/ US2009/ 068576 one of X and Y is a bond

or - C2H4- [gpgh)t hﬁleqtelhﬁ r‘dlgfmc'?éwr\%n Pef¥rsits d@@l @ﬁﬁr%dzhé @%ﬁc@%l dhQUBe §0NSi sting of
-CH2-, -C(0)-, -C(0) , E2, and E3 are

i ndependeqamcyalas diseateen chndjtipn. hédgrrtl@u@ily; et angsm d@elamdmlg th&lgnel @f W,

e e P GRAERREASONL Y, SSLRELES, LERTL IS EAVE: FOORLRLDY O a

W are aldon@iibRZs détblsnmé (ERARPoNs8 to whitiear epfdpeinal leyintdne - (CRARS) - is
replaced with -0- or -S-; the subscript kis 0, 1, 2, or 3; 10the subscript

mis 8, J01%] Orhc3erdh NE3MO&ALHPerbr foShOeydlic adetal: OF 4,

O//A\\O

/.

[0117] The term “therapeutically effective amount” means the amount of the subject
compound that will elicit the biological or medical response of a tissue, system, animal or
human that is being sought by the researcher, veterinarian, medical doctor or other clinician.
20  “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.

[0118] The term “mammal’ includes, without limitation, humans, domestic animals (e.g.,
25  dogs or cats), farm animals (cows, horses, or pigs), and laboratory animals (mice, rats,

hamsters, guinea pigs, pigs, rabbits, dogs, or monkeys).

[0119] The term “insulin resistance” can be defined generally as a disorder of glucose

metabolism. More specifically, insulin resistance can be defined as the diminished ability
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Gis selected fromthe group consisting of NN'CH3 +C(0)0Z , +C(0)Nz2 ,
,LiJ2M"34- Woz Z0 0 O O-N JozNZ and Z:112-QZ O each Z is
i ndependenOI291088PBEt ed from the group consisting of H, &CKUS2000/468576
15substituted al kyl; each R1 and R2 is independently selected fromthe
group congiisiingo efertts lbia]ogicala;id(iyoh acivuhs broad tagke alf kgvrhqentrgadxirm@icb(yllcing less

substi tuted cl oal kyl., al k subst ut e I Ky bstituted
2 yny !+ BRI R IORIA Lt W RO UM L6 i 1 N O 9

sRa, - §( 0)(1998)@"%7‘ zﬁiéoin%\ﬁheqnﬁm@mévomll l§ogd) 3&”@52&52 Ir?sﬁﬂn Skt ﬁeltsé’nsf orma
3- 4-, 5-, mermber ed heterocyclyl or cycloal kyl ring; each

[ ndependémvt 9 dsmne@tfédbﬂltmpnml Urlwpbqian gilgpﬁer@dotsnelnd Imabidy. lmwu, to

subst i .t ut.ed ,al subs

aryi oy s SRR R A et e R AT DOt by bR B "t oup
consi sti ng ghhicobd Wk, oridkidn arklldshbd trRGhca! 4l inadkgdatalinsQky repadidioai onal |y
R4 and R5 can cyclize to forma 3-, 4-, 5-, or 6- nenbered heterocyclyl or

cycl oal kylipolsisgh adipgreissay abesPaRe PISPO0Y) UESETE eaihiRe. insulindependent | y

sel ect ed Fsﬁﬁ%i'}%n%ﬁs‘é% 88ﬂfﬁb§ té‘?ol% e o@?&'uﬂf L@EM %rﬁgﬁisﬁhlgﬁﬁ‘é d alkyl,

cycloalky stit cycl oa eny eny aIkynyI,
subst i t uttedraakk \eythtioaNdiabets, md‘slﬂaiﬁbpyndlﬁiﬁﬁ)li@axtensﬁ?&rﬂ)oﬁéls}my athéib@c)lmk‘is
5-NIVC(0)Rh, -SRa, -S(0)Ra. and -S(0)21211; each of Ra and Rh is

i ndeaQndeaﬂfi|awa§eWlet0&fl fﬂfsalrﬁet%e'ivg‘flwﬁyﬁtaﬁglsgw Frgisent ldividyaly canipgesstat ed

al kyl, C%§$ @L@*ﬁ agﬁ%gﬁpgmghy#adﬁﬁbstltuted heterocycl yl, al kenyl,

alkynyl substituted ary eteroaryl, and substltuted heteroaryl
|[ %_50} n' ﬂurﬁﬂgrﬂﬁeﬂgl‘si%i% ta%/&e{,@el%tus“‘%l V@a&at@s ’hgean"s'lg‘als\%se%‘éo%ﬁt@éﬁlgfgt Botcﬁ
CR1R2. [ Qkhdihlly ohabeeeiedddi m@anbolicpletictsdagroductdon amnpailivdtion ofglucaskahdtl 1) or
Forml a (1L,slu12 in the failure to maintain appropriate blood sugar levels in the body. The result of
15  these defects is elevated blood glucose, referred to as “hyperglycemia.” Two major forms
of diabetes are Type I diabetes and Type 11 diabetes. As described above, Type I diabetes is
generally the result of an absolute deficiency of insulin, the hormone that regulates glucose
utilization. Type 11 diabetes often occurs in the face of normal, or even elevated levels of
insulin and can result from the inability of tissues to respond appropriately to insulin. Most
20  Type Il diabetic patients are insulin resistant and have a relative deficiency of insulin, in
that insulin secretion can not compensate for the resistance of peripheral tissues to respond
to insulin. In addition, many Type II 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

25  mellitus, which is glucose intolerance in pregnancy in women with no previous history of

Type I or Type Il diabetes.

[0121] The term “metabolic syndrome” refers to a cluster of metabolic abnormalities
including abdominal obesity, insulin resistance, glucose intolerance, diabetes, hypertension
and dyslipidemia. These abnormalities are known to be associated with an increased risk of

30  wvascular events.

[0122] The term “abdominal obesity” is defined by a cutoff point of waist circumference
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w2 W4 or a pharmaceutically acceptable salt thereof, wherein: 15A, A2,
and A4 are independently selected fromthe group consisting of N and C
wi th the Woeuld80i3hat only O, 1, or 2 of A, A2, and A4PCI/US2008/06856¢ X and
Yis a bond or -CH, -, -C2H4- and the other of X and Y is selected fromthe
gr oup corsi® émdn oken-atH2-80 cnC(n0Yyemen, G Gclhemendddt by theahir®repoB(d@)he naiodal20El |

and E e i ndependent | selected fromthe group consisting of.L C and N
o ol ol rpg IO Grperdn ERRrEr eI Tt et abt e R rairg Gbhich
consi sti qﬂo&fc}%lég%ﬁ‘aunlﬁﬁﬁts (Q@EF}?QAT@ Parel 1§(0) ., and 5(0)2, and the remaining
W, W, W8, and W are al R2: WD 2010/ 080537PCT/ 1152009/ 068576 L is

- ( CR4R5) qo1 merﬂ&%@lffgng ldYafgﬂgsqs olﬁ] ﬁﬁ)ﬂlabéés 1@?51?&?0Qu%sggolelgpcé), and S

the subscript k i1s ScCri
subschbi ptgestatisndd diabgte? haverbedn obGned bsdiee@medca‘nr]buabettb@AgsoompontJ Sl ng of N

P M penn Qe EXpe Carb s P e ‘ﬁ@gag%g??{d'c@mfgﬁﬂﬁ@ ob Pigheies NS igheres

subst it utegd.alilsydy, V&aglggl]%l @png g).is independently selected fromthe group
consi sting of H 'halo, , 10substituted al kyl, cycloal kyl, substituted

oxo, on. VG ik w%%é S{xﬁﬁgﬁrg%%%%ﬂ?@fésy bbea TR Ao,

-S(0) 1r, Fondxarile) @Rasulandcepigoginais laysuR tararecr B2mpaumdoyied stineildtes feorenva 3-

4-, 51-0, Oflgssuhmsrrbered het er ocycl yl or cycl oal kyl ring;

[0125] The term “symptom” of diabetes, includes, but is not limited to, polyuria,
polydipsia, and polyphagia, as used herein, incorporating their common usage. For
example, “polyuria” means the passage of a large volume of urine during a given period;
“polydipsia” means chronic, excessive thirst; and “polyphagia” means excessive eating.
15  Other symptoms of diabetes include, e.g., increased susceptibility to certain infections
(especially fungal and staphylococcal infections), nausea, and ketoacidosis (enhanced

production of ketone bodies in the blood).

[0126] The term “complication” of diabetes includes, but is not limited to, microvascular
complications and macrovascular complications. Microvascular complications are those
20  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
25  large blood vessel damage. These complications include, e.g., cardiovascular disease and
peripheral vascular disease. Cardiovascular disease refers to diseases of blood vessels of
the heart. See, e.g., Kaplan RM, et al., “Cardiovascular diseases” in Health and Human
Behavior, pp. 206-242 (McGraw-Hill, New York 1993). Cardiovascular disease is
generally one of several forms, including, e.g., hypertension (also referred to as high blood
30  pressure), coronary heart disease, stroke, and rheumatic heart disease. Peripheral vascular

disease refers to diseases of any of the blood vessels outside of the heart. It is often a
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15each R3 is independently selected fromthe group consisting of H halo,

al kyl, substituted al kyl, al koxy, substituted al koxy, am no, substituted

am no, arWypPar/08e53d - CN; each R4 and R5 is independ@aiiup2¢nejoessted from
the group consisting H fluoro, alkyl, substituted al kyl, and al koxy, and
opt i onal Inariedvignal tRS bload vesselsitza chioy bworhta leg-and204-musbles. or 6- nenber ed

het erocyclyl or cycloal kyl ring; each R6 is independently selected fromthe

group cor8i]i npheatrnid;‘ath@bosslerdakikyEncosipasses tadcalr alskasks artly@indaloky khat are
substituted cycl oal kyl, al kenyl, substituted al kenyl, al kynyl, substituted
al kynyl , resgenizgd 2ad uddgreirpd by Physjqans prastigyera the. letea)"NFﬁmf of medicine.

ggl- ':CR?SS f}t:ﬁgl’rcr)]s?%l%}ly\éalﬁ{&asctﬁ(aq)d?él?gsélf: (ﬁ@ﬁ(ny Tzllg‘)?ls@ﬁg (5?0 ko MEE ?@rﬁa@?t ly

group consistin substi t ut ed a
cycloélkwmpqhﬁs@mooymﬂymnckuhsdmmmebdmhamemmo@cHy&ﬁeah&pamuwudeynyl aryl,

substituted aryl, t eroar and substit ted he

2010/ 080537BEIY 1 SEvH Bt BLE A e i Bkdibie qgomeassed b | s a
bond, anC{heWelﬁE‘datmglo%l&oQ?t ghocgtﬂel%)sclell&lcsﬁg@ls@SpeCt s, @B is -C0)0Z. 1In
sone such aspects, Zis H In sone enbodlnents W is 0. Wis a

bond, an ang, K Q%g A1S1A6(0)0Z. In
sone sucﬁ i/&%;Jecte\%]ffEl ﬁn@&bg g@%ﬁﬁgfﬁkg%ﬁgﬂghb %g%%F§§§%g€lel and R2 is
independemmhymsebmmheﬁxﬁnoMBmhﬂlgwﬂup consisting of H fluoro, -CH3, and
-CF3. [0155] In some enbodinments, RI and R2 cyclize to forma 3- to 6-

menbened [0€29r omeabuh “@bdeyel oaltaydulhtiny.refetlDbhe dléhtﬁlgnpeem@di ments, El.
E2, and E3 are all C 10[0157] In sone enbodi nents, A2, A3, and AA are
all C. [CYBRESHeN %WC@ﬁ%d?lnlﬁﬁlﬂ%wan fw@tloa@acmhta% I%ﬂuexenpl[eewg] In yet

anot her i f R2; E2,

anoc e aRgEng My o by i RaNth, Sl N 16l B R 2 2
enbodi mentuippre¢imnidy pérdyensel é?om@durids@ml tke ngrdoinyee GORILG bY agimfasGRRIAR00.

151 n sone aspects, Xis -CH - and Y is 0. [0161] In sonme enbodinments. R3 is
|ndependéﬁ?P§“selected fromthe group conS|st|ng of fluoro, chloro, -CH3,
and -CF3. In sone aspects, n1|s”1 0162] hi some enbodi nents, R6 is

i ndegénddAi3g] s“éheetéltr@dtrfgﬂm‘ltiﬁ@ )c‘%ﬁr@%b?lﬁ’@ BICOFORIPS, ICIMYPR USIEE3,

ST S M e

sonme enb
|ndependanhbﬁn@ekﬁmnbdwﬁemmﬁ&hen@mmupucﬁn$nagymgxn&nbhamdeeﬂanubaﬁ65] In
sone enbodi nents, R4 and R5 cyclize to forma cycl opropyl ring. [0166]
I n one eﬁﬁﬁg$ﬁbﬁﬁpxﬁﬂﬁﬂpded are esters of the conpounds of Fornmula (1),
(1) and 25 III In sone enbodi nents, the esters are conpounds wherein the
car boxyl il81 esRBwrholeswer japd TGsee watehisahbles they mustibhpaskagaddn szeqial t he

for mﬁ'an dlc?legllllﬁyéonﬂ)"lex%y Qﬁ(r)\!vﬁ W quo%l (hgllllS” in order to be transported in the plasma.

Lipoproteins can accumulate in the plasma due to overproduction and/or deficient removal.
There are at least five distinct lipoproteins differing in size, composition, density, and
function. In the cells of the small intestine, dietary lipids are packaged into large lipoprotein
complexes called “chylomicrons”, which have a high TG and low-cholesterol content. In
25  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, VLDL can be either reduced and taken up by the liver, or transformed
into intermediate density lipoprotein (“IDL”). IDL, is in turn, either taken up by the liver,
30  oris further modified to form low density lipoprotein (“LDL”). LDL is either taken up and

broken down by the liver, or is taken up by extrahepatic tissue. High density lipoprotein
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[0167] In sone aspects of the compounds of Fornula (1), Wt is O; WBis a
bond; and W and W2 are both CRIR2; EI, E2, and E3 are all C Al, A2, A3
and A4 arwoap10/@i37Xis -CH2-; Y WD 2010/ 080537PCT/ US20@8T53BPH68536 - O- ;
the subscript gis 2; and Gis -C(0)0Z. [0168] In sone aspects of the
corrpounds(“HDLJ’—’b)haripst ElT(dVb):h@lﬂdel(Ol frbin, pevipheral GssudBiniapracdvopadiedaecrd and W2

are both %‘R, 1 and E3 are all C A, A2, and A4 are all C X is
- CH2-; glesigia “taﬂﬁ’oétubscrl pt qis 1; and G | s -C(O) OZ 5[ 0169] In one
enbodi mant rovided is a conpound of Fornul a or phar maceutically

accept abl[B13%] { Therere odyslipiera efernie a@fl@l@baljeveks Oiﬁ@émotee?s igdylerd Rgsma om

s N e R 2 R TR o N A

and | 5A TadAlr V/LDLvdnérdepness@dlla/elxpiflfﬁDh].I y substituted with (R6)Kk;
[0133] The term “hyperlipidemia” includes, but is not limited to, the following:

(1) Familial Hyperchylomicronemia, a rare genetic disorder that causes a deficiency
in an enzyme, LP lipase, that breaks down fat molecules. The LP lipase
deficiency can cause the accumulation of large quantities of fat or lipoproteins in

10 the blood;

2) Familial Hypercholesterolemia, a relatively common genetic disorder caused
where the underlying defect is a series of mutations in the LDL receptor gene
that result in malfunctioning LDL receptors and/or absence of the LDL
receptors. This brings about ineffective clearance of LDL by the LDL receptors

15 resulting in elevated LDL and total cholesterol levels in the plasma;

3) Familial Combined Hyperlipidemia, also known as multiple lipoprotein-type
hyperlipidemia is an inherited disorder where patients and their affected first-
degree relatives can at various times manifest high cholesterol and high
triglycerides. Levels of HDL cholesterol are often moderately decreased;

20 4) Familial Defective Apolipoprotein B-100 is a relatively common autosomal
dominant genetic abnormality. The defect is caused by a single nucleotide
mutation that produces a substitution of glutamine for arginine, which can cause
reduced affinity of LDL particles for the LDL receptor. Consequently, this can
cause high plasma LDL and total cholesterol levels;

25 5) Familial Dysbetaliproteinemia, also referred to as Type 111
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

(6) Familial Hypertriglyceridemia, is a common inherited disorder in which the

30 concentration of plasma VLDL is elevated. This can cause mild to moderately
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A, A2, A3 and A4 are independently selected fromthe group consisting of N
and C, with the proviso that only 0, 1 or 2 of Al, A2, A3 and AAd is N,

15T, T2,WO00HM805B4 are i ndependently sel ected from t he PGTAISROOMSTSt | ng of
N, O, CRIl and CRIR2, with the proviso that only 0, 1 or 2 of TI, T2, T3
andT4 is sel ect edefatediIN lavads Gynd Wbyalzhot viBolesaloM@velseandrde péndeat | y

selected fromthe groupg consistin NW CRI,CRIR2, 0, S. S(0) and
S(0)2, with the Bﬁsg?}ia@a“f‘ WrRl?fé‘?aJﬁbgwﬁ 51,3 20di oon ane E2 and E3 are

|ndependent:lté_rsel ected fromthe group consisting of C a
2010/ 08098/ Risk fastas b dsperlipidemiz lnxllléﬁcburawsn%hﬁbwa . thsv: @JIOWJ@W) or

-CD2-, . i ting of
2 il oy el o s apeeanglst 19 0f
L i s 5( CReREpore, fpetteiroidojpt ilr@h&ll‘ﬂa'm tgpes of tGRA Rbure;i(3) drepliak éattonk twhielN- |, - 0-
-S-, 5-CR4=CR5-, or - sel ect ed fro the gro consi sting of

| &(0) 07 AR epby N LR TSN HepehasitiY OB e TR ngr oup

consi sti QHUIQIICSHH & x¥dus : Oma&E 1% tdi&t%@ 1@41(‘({14&015%9(9{}?5416@%2&%&1& rﬁel tOt?‘ulaI o,

i ndependent |y se ecte € group “consisting o uteriu
al kyl , sufaBtriet gteacél aakyl0%:; csymlzmai fay Intakeyes tatiluhdiec yehealtbay10%al kenyl

substl tuted al ken al kynyl bstl t 0X0, Xy stituted
al koxy, ole N SelsyN-dut )“@I?el Ha)c%@?‘ﬂﬁiﬂéé ex%ﬁﬁltﬁ‘(‘gf%ﬁ’ g 65“% and

S(0) 252, (ﬁ)@g(gptl onal ly R and R2 can cyclize to forma C3_7heterocyclyl,
substituted 7heterocyclyl, spiro C3_7heterocyclyl, substituted spiro

15C3 7het | | S i

spi roC3_ cyj)éfi aﬁ% tFmg?_%)%lyr oaﬂguEBsfe%slitY ut eﬁgg% %#ﬁ%i@g%ﬁh% is

i ndepende(mtbhrylzstejneamdyﬂ\numdw (YBNUT) gremnai thdr ’L?ig8 &f/ntd, fohalkeo and Rk plke/m*
substituted al k Iko bst i d ko

N|une IalrJny‘ Wgﬁlsél@%/ﬁteeaa %mgﬂ }@FRS H}’l?ﬂ s‘ﬁ%%s’cti/f%}f‘éﬁdﬁ%ﬂé%% “)69&69 } oxy,

20subst i tuh&idhofd bﬁk%)/noacﬁ%e'tégﬂnd%?ﬁé]h er%néj d?@esit? 1é ﬂQﬁQEMELWfa%ﬁJl eGt ed
fromthe group consisting H deuterium fluoro, kyl, substituted al kyl,

al koXy artbe deMesipiment edT mdd@xlgabelaﬂdse@petg oBallfttyCRdnea{ﬂEd ERGlegmh Reyc(1lPE® t o form
a C3_7het vel.y ubs i tut C3 7 t oc | <~.SPIF _Theterocyclyl,
substit ut dP@ fi{l a'&%ﬁ?ﬂ‘é eér%éﬁt‘}’% %llg)g?{m ff@ugsssq?t ut ed

25C3_7cycl IkyI spi roC3_7cycl oal k | or s iro supstituted C3 7cycl oal kyl ;
each R6 il Q?flﬂdeﬂwa%twcgf@ﬁ )é‘@ff‘éﬂt"f%élﬁ?‘ii H’egagﬂlbﬂ‘ﬁ dé%?ﬁ‘s‘Y%%fldrf‘gldB?“flff YR,

al kyl , Sl{ﬁ'%h&l&%&t‘ég lﬁélﬁd’lhé n@nthals. S@Péfgé&%a@?e&ét& botH%ﬁg‘i‘eE% éﬂzgm@é’!ﬁﬁ} | tuted

heteroaryl cycl oal kyl, Substituted cl oal kyl, al kenyl, substituted
al kenyl , f@hlklymeyslsuclsaﬂomsmltrufdd’ b hid/ Y, asmllas(mmhom -C(0) 12a,
-C(0)012a, -C(0) NRI t h,

20 [0137] The term “islet” or “islet of Langerhans” refers to endocrine cells of the pancreas

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

[0138] The term “beta cell” refers to cells found in the islet of Langerhans that secrete

insulin, amylin, and other hormones.

[0139] The term “endocrine cell” refers to cells that secrete hormones into the blood
25  stream. Endocrine cells are found various glands and organ systems of the body including

the pancreas, intestines, and other organs.
[0140] The term “L cell” refers to gut endocrine cells that produce GLP-1.
[0141] The term “K cell” refers to gut endocrine cells that produce GIP.

[0142] The term “incretin” refers to a group of hormones that increases insulin secretion

30  inresponse to food intake. Incretins include GLP-1 and GIP.
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30- NRaC(0) 12b, sRa,-S(0)Ra and -S(0)2Ra; each of Ra and Rh is independently
sel ected fromthe group consisting of H, alkyl, substituted al kyl,

cycl oal kyWO 20W8pBCycl yl , substituted heterocyclyl, al kEAFIUS200MB68576

2010/ 080537PCT/ US2009/ 068576 al kynyl, aryl, substituted aryl,

het er oar y{Dléh‘ﬂd Tshttrsmltimsleldh”hefe&srtoargdlypephée bubsoeitptt rdguiseszludose2 or 3; the
subscript mi ; t he subscri pt i.s 0, 1, 2, 3 or 4.
5[0170] I'R°'A ‘cSH‘erI“%l%‘otHP‘?Fe‘Ht‘“S“ PSAeRRE ‘i“s‘“%ﬁlé‘oggﬁ%ﬁwegf ﬂ‘iFﬁaiaéFS( B R/
W (R6)k Re kémﬁ%ﬂd &%lséd/t afafP Ba@dstantihes whes e 2, R3,
R6, W, E‘(’%C %ﬁ Q OG m%%ﬁll kaaresaéls deﬁlggnuesd in Foggﬁ?a (A

provi ded d:lmesw and V\B are not both 0. 1D 0171] In sone enbodi nents of the
conpound of Forrmula (B), W and WB are independently selected fromthe
group Scorf8i4t]i ribheokrnCRERR- &nat “@luch@ibh7iHe peptiddhie agrpiadh inmemose ppmarilyded i s a
conpound of For Ia O ; -t R6)k . or a pharmaceutically

accept ablPéO%%‘fFii hesedst C\'mﬁglr H‘ic}?aﬁﬂs('“ﬁ%“ SP?éet‘?éGde‘EFaseEEﬁlCEgO“ Sgereyon, - 15m

and k ar Einﬁéas‘é%étﬂ%&'ﬁ n{agslir%]mml %I@é%‘i’dd“ﬁﬂﬁﬁts RIOWLAREHN h8d Base@rpound of
Formula (C) wherein E, E2 and E3 are all C [0174] In some aspects. X is

sel ect ed eﬂnmnngmthgrsmmpmhom@prqagewbod OFke by-IGHERsIEdtieD2-, and Y is O

[0145] The term “GIP” or “gastric inhibitory peptide” or “glucose dependent
10 insulinotropic polypeptide” refers to a peptide hormone produced primarily by K cells. GIP

stimulates insulin secretion. GIP also has significant effects on lipid metabolism.

[0146] The term “cAMP” or “cyclic AMP” or “cyclic adenosine monophosphate” refers
to an intracellular signaling molecule involved in many biological processes, including

glucose and lipid metabolism.

15 [0147] The term “agonist” refers to a compound that binds to a receptor and triggers a
response in a cell. An agonist mimics the effect of an endogenous ligand, a hormone for
example, and produces a physiological response similar to that produced by the endogenous

ligand.

[0148] The term “partial agonist” refers to a compound that binds to a receptor and
20  triggers a partial response in a cell. A partial agonist produces only a partial physiological

response of the endogenous ligand.

[0149] Accordingly, in one embodiment, provided is a compound of Formula (I)
3
we—"%
[
W1

3
E\

RS E

>—E

or a pharmaceutically acceptable salt thereof, wherein:
25 A', A*, A’ and A" are independently selected from the group consisting of N and C,
with the proviso that only 0, 1, or 2 of A', A*, A’ and A" is N;
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WO 2010/ 080537PCT/ US2009/ 068576 [0175] In a further aspect, in L the
subscript gis 2 or 3 I1n sone aspects, the subscript qis 2. [0176] In a
further a28Pg0t0/08G37s -C(0)0Z. In sonme aspects, Z is al kKPCTAIS2049/0p83147] I n a
further aspect, the subscript mis | or 2, and each R3 is independently

sel ect ed 5f r omnehé Xgamluy icobsidsdri-O¢, 0 FCiva} and dieloghier of Xhmsidi ¥ st sebbcaeld Kydm

al koxy and substituted al koxy. o] pe each ,R3 is_.in endent |y
selected fromt hgleg%l%‘lecoéléﬁE%‘/%?é '&df?é’?‘&@idé,(to-s)gﬁ?,'ﬂ}%FSOaﬁé"-'g@&an 0178]
In a further aspegt), Rl and R2 are independently selected fromthe group

consi sting of CT‘l_QSaI i(’yl3 and -CF3. In sonme aspects, Rl and R 2 are both
-CH3. 10[ 0179]E'l h".and & ntvandepspdantly stleeted ditvst thiegrodp qogisigting ofdy agd N; 0180] I n

a further aspect, C i s ipdependent |y, selected fromthe gro
consi Sting of ST Sy, Ind REFPAAEN S R SR TS o BiBe of o
ermbodi ment  of  t hgokDMIBUOR'RT, 8! SUhRakd(0)Q ahd thelhidilBzd W nwsowe, agipect s,

the ring J is absent and each R3 is independently selected fromthe group

consi sting of al Koxaje abGksRiit ut ed al koxy and hal o. [0183] In another
nbodi t, i js : i Gl di,at e : . Qr.
crboo mnt, o gy sygual e aud 0 ORI P

phar maceutical Ty acceptabl e sa scribe anpl es.
[0184] | n ot hahe arBodptrkeins @, ovBded are conpound agoni sts or a
pharmaceutical |y 20acceptabl e _salt thereof or synthetic internediates

therd8f as exdhprytsrieRt M i EHedi¥al Exanpl es section bel ow. [0185] In some
enbodi nents, the aeepaunds e kogmul a (1)-(111) and (A)-(C) and
phar maceutical |y acceptabl e salts t'hereof have an ECco agai nst hunman GPR120
of 10p, M or | €8s selaatedtfiren thesgyeqt synsisheg obnpounds have an EC50 of greater
than I p.Mand | ess than or 25eqH|aI to 10 p,M In other aspects the
conpounds have an EC50 of 1 p"Nfox |e s.%sgcspar&i on of Conpounds of the
| nvention WO Z0X0/0a8056PRET/ LX5R009F068 [Oi}%'PZThe conmpounds of the
present invention can be prepared in a fiunber of° ways famliar to one
skilled in the art of organic chem stry synthesis. The synthetic route of
conpounds in the pr eseng»{(nventi op-NS not limted to the nethods outlined
herein or as p ﬁ«g:déd i eraEXWS\. I'ndi vi dual conpounds may require
mani pul ati on of txhe 5cenditions in ordér to acconmodate various functional
groups and may require apPropriate

each Z is independently selected from the group consisting of H, alkyl, and

15 substituted alkyl;
each R' and R? is independently selected from the group consisting of H, halo, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, oxo, CN, -OR? -NR’R", -C(O)R?, -C(O)OR?,
-C(O)NR’R", -NR*C(O)R", -SR?, -S(O)R?, and -S(0),R?, and optionally R' and
20 R’ can cyclize to form a 3- 4-, 5-, or 6- membered heterocyclyl or cycloalkyl
ring;
each R? is independently selected from the group consisting of H, halo, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, amino, substituted amino, aryloxy,
and -CN;
25 each R* and R” is independently selected from the group consisting H, fluoro, alkyl,
substituted alkyl, and alkoxy, and optionally R* and R’ can cyclize to form a 3-,

4-, 5-, or 6- membered heterocyclyl or cycloalkyl ring;
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use of protecting groups. Purification, if necessary, can be acconplished
on a silica gel colum eluted with the appropriate organic solvent system
Al so, rewsp20104188633¢ HPLC or recrystallization my be enBCoHsSA09CHRHHOSI ti ons
and Met hods of Treatnent 10[ 0187] In accordance with the present invention
net hods of treath R 1sandhp$edmmlycselect©dcﬂuonn e ga;@ipemnadtlrﬁg alnhl 1 o, gtlodlp

o ovi ded. The mobHH R e R rivbt GG T2 B bt Bar P HELA TSP buch
treatnent a ther @M&?h‘}t/l' aaktivitefig 1, \CaN, QWWNP@‘R" aC‘%@FRTO!-E(‘é) okt he present
invention. [0188] In another aspect’, methods of raising |ntracellular

| evel s of Ca2+ |rC@DR%&li,15expreSS|ng GPR120 are provided. The nethod

conpri.ses exposi e 20 to a conpound of the

i nvention. Ca2+ [ %ﬁgﬁg % 8 §«£ﬁ§ﬂnethods di scl osed in the
Exanpl e sect i aiash BEREAHY. Rt[ 9 Lﬁﬁbeﬂd@nﬂ@@el&ﬂ&ﬁﬂbﬂi&ﬁé g dup@ok@itingtdial, aBXPr esses
GPR120 is a pancreatic cell, an islet cell, or a beta cell, an intestinal

endocrine cel |, &pstitues alkdr cyglqalledi Heterogiehyl gupsinise heerassplabalksnyk he
I nvention provi d%lzk%@hl,”?%ﬂggbsﬂ &d blwlh@Feﬁ&g%l' Qx?dJrJn dbgtltB{eﬁql‘éFeﬁéa?{!h' n a mammal,

in particular a onprise nistering a erapeutlcally

effectiv of a co of, i.he |n entl onse
Co adm niQE: HBao5e AFEhab " \% o Bl MY TR BB he
bet a |gel |aspedBi, ® 0giccal? Exasal eand Wr evd vlésll@l@cstaldﬁéﬁzrret hods by which a
skilled artlsan can 25neasure insulin secretion in |laboratory animals in
response bPSﬁdWthékﬁﬁ%HEMu@f1@w8&ﬁ9%%691Qﬁn&B@F&HﬂﬁﬁﬁbQﬁFohﬁég%hD|n

anot her aspect t he |nvent|on provi des a nethod of stinmulating insulin
secretion in a mammal, in pargicular a human. The nethod conprises

adm nistering a therapeuthaIPy effective anount of a conpound of the

i nvention to the manmal . Wonse to 30adninistration of a conmpound to
the subject, insulinis S‘ retgd into the biod strea by the WO

her aspect of the
gpose cependent insulin

invention provides a method
secretion in a manmal , in E» 2t hod conpri ses

adm nistering a therapeutW"aEfy ef f etbi ve anmoant Of a conpound of the
invention to the 5manmal . After adm nistration to the subject, insulinis
secreted into the bl ood swﬁéén\b the beta cells in a glucose-dependent
manner. Bi ol ogi cal Exanpl ‘
lowering effects of the chgpourjds of the ipvention.
enbodi nent, the invention provides net hods//O a»-d”?g bl ood gl ucose in a
manmal , preferably a human. st hod caon ; istering a

t herapeutically 10effectiv&\anodht of & ¢ othd of t/he invention to the
mammal . I n response to agaiNiss '%tionnpf a @bgao»lo fo the subject, blood
gl ucose levels are | owered. The nethod further Ctonprises steps to neasure
bl ood gl ucose | qy; ﬁné%%m{a*ﬁ PP AN, ShERLLGN, of @ compound of the
i nvention. Bl oo FUCOs v are measur eéd by nunerous

commdisci al |y aA(‘a|A| adideA tdre Greepermienily eslédgl ﬁlelwmceglohbabns’mmgmf & didood

gl ucose from with the proviso that only 0, 1, or 2 of Al, Az, and A is N;
one of X and Y is a bond or -CH,-, -C,H4- and the other of X and Y is selected from
the group consisting of -CH,-, -C(O)-, -C(O)NR?, -NR"-, -O-, -S-, -S(0)-, and
-5(0)2-;
20 E', E*, and E’ are independently selected from the group consisting of C and N;

[¢193] In anot her

one of W', W2, W’ and W* is independently selected from the group consisting of a
bond, NR*, CR'R?, O, S, S(0), and S(O),, and the remaining W', W* W?, and
W* are all CR'R*;
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15sanpl es of blood or urine. Blood glucose can al so be neasured by
comercially avail abl e gl uconeters that do not require blood or urine
sanpl es. WBPabUyisewr Exanples 3 and 4 provide nethods t h&CTUSAWH/O06RT6 t O
measure i nprovenents in di abetes paraneters, including blood glucose

noni t ori ng. [(1194IC]A4rR§thwhempemtonaﬂybhm (CRIRD isomplpeaoiviidesO-eorrBt:hod  of
stinulating in in. ZQSP d ctro ina mnml, in particular a human. The
met hod conpr|§g SUPS RIS @ fﬁbog therapeutical |y effective anount of a
conpound of thﬁehn%gﬂhqgnujq bhg yrammal . In response to admi nistration of a
conpound to the subject, glucagon-like peptide | and gl ucose-dependent
|nsulrnotroprdhpsﬂygeMKvéé léipréduced by the intestinal endocrine cells.
Bi ol ogi cal Ex Ie SK%Eovr es det ai F ﬁhods by which a skilled artisan
can ndasure 257 hoFSEIH D cf?%%a¥ﬁm 358 atory animals in response to

adm ni stration of a conpound Oﬁywhe |myaﬁ n. Genbi nati on Therapy [0195]

As noted above mhe éndion will, in sone
i nst ances, Egégsrn%gg ﬁa?g\y éther tﬁ%%apeutrc agents to bring
about a desrred effect. Selection 300f addi tional agents will, in large

part, depend on the desir target therapy (see, e.g., Turner N. et al.,

Prog. Drug Res. O(1998) B81X33- 94; Hmﬁiner S. Diabetes Care ( 1998) 21:160-
WO 2010/080537 ,£¥52 Qv656&5E6%~{8 d DeFronzo R, et al. (eds.),

Di abet es Revi ews 4 1997) 5 No. 4). nunber of studies have

i nvestigated the benefits ©f conbination therapies with oral agents (see,
e.g., Mbhler Raclz iHndbgendEhtBLdRCtddTRdm s 88p cdnkBARY o8B AkGDadd; Uni ted
Krngdoanrospectrve Di abet es St udy G oup: ‘UKPDS 28, abetes Care (1998)

21: 87-92; BardrnS@NW@@@dﬁkﬂBCUrrent Therapy in Endocrinol ogy and

Netabolrsnr 6t h FEd: sh Q Lou i asson
0o e o ety afdR® Rndenf B8 0K et BhmynPlerqup b iR ofgh.
Men (19997) 19: 165@@hﬂ£&ﬂumjl ddﬂkyikubmAmbd&ydbﬂdﬂ,ML&Qﬁ)mﬁ&mﬂéaaﬂ5iyLand

| wanoto Y, etal., Diabet. (1996) 13:365-370; Kwiteroyich P. Am J.
Cardiol (1998) 82lkipyy S@E}J@Wé)alkYPrXb%Os@Ndr@% rhﬁ@rl%at(e(q)ﬁatc@)aﬁ%t es

nmodul ation can be~ gy d by g i of, t to
the therapeutic re ﬁﬁ{ﬁ C§§@ﬁ§§$io§§the&2g§a¥ﬁ%F R 8&°§ﬁ§%? f?%ﬁaof a
si ngl e phar maceuR? cai c;ddlsrag:efoﬁnrarﬁa l4atS-o0r G- madmieoet hﬂtﬂ‘sc;a:lyzimirpwﬂdkals

provi ded herein and one or nore additional active agents, as well as

admi ni stration of!"& conpound as provided herein and each active agent in
its qwn separalg, RPAS; Hﬁﬁﬁ%érﬁ?@'sefé%é%%lﬁ @i%@&r%tdo(ﬂ@sm@éf I@%“l@'aﬁq 12 conpound
as provided herein and i nhi bitor can be admTi stered to the human
subj ect toget her substitutesi aligylealbprgl, sdosiaged dborposminmuybssiaseéd avina, tiglixgt or
capsul e, or each agegi can be adm nistered in separate oral dosage

formul ati ons. 'par at e dosage formnul ati ons are used, a compound as
provi ded herekﬂc@RﬂaﬂﬁRSQﬁn&ﬁkﬁmﬁﬂ§k&k@@@hoﬁpﬁh%ﬁn@&%ﬂh&nﬁﬁﬁ f¥€oro, alkyl,
adm ni stered at essentially the sanme time (i.e., urrently), or at
separately st aggelrtétjtumd@lsyl(andealkOWeqrubmtroapllyR a@bﬁzgpm}wbm torferlapyi is
20un9ﬁrstood to |n%Iud% akhmel %&5%% Se éo%. LmAn exanpl e of

conbimati on therapy ‘can beseen 1n 8&1 trh éhtrng t he onset of the
synpt oms or casaph REatiheenassigaerted fivint hn)a OG(b@hﬁinerStn(ngSf M 1edd, ialg,

preventing or substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, CN, -OR?, -NR°R", -C(O)R?, -C(O)OR?,
-C(O)NR'R",
25 -NR*C(O)R", -SR?, -S(O)R?, and -S(O),R*;
each of R* and R" is independently selected from the group consisting of H, alkyl,
substituted alkyl, cycloalkyl, heterocyclyl, substituted heterocyclyl, alkenyl,

alkynyl, aryl, substituted aryl, heteroaryl, and substituted heteroaryl.
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reduci ng the risk of devel oping diabetes and its rel ated synptons,
conplications, and disorders), wherein a conpound as provi ded herein can be
ef fecti velWvQ 200088033 conbi nation 25with, for exanple, bi §GAAISANS/0685Gech as
nmetformn); thiazolidinediones (such as ciglitazone, pioglitazone,
troglitaZ0hE] andomesimporineenondy’ is @), Pépisiachoind peit Wl ase W af¢ BRRLR'R”. In

i nhibitors (such as, vil iptin and sitagliptin); glucagonlike peptide-1
("GLP-1" )SOF%é‘é%ficbgr &a‘éaﬁ?@?@-( @hs&’?lea Céf&%ﬂ‘? £ géﬁﬁ(or GLP-1 minetics); PPAR
gamma agoni sts or partial agonists; dual PPAR al pha, PPAR ganmma _ggoni sts or
partial df8bhlstls;somgambopimpenge W ais GPRRsghRe: B0 orisWs %7 beshiGR gl In

agoni sts; ARAgop o] i i stsgy dehydroepi andr ost er one
(al so refsgﬁlr%glég){o’asguggyédzr' h%%getogrlll?hagt%gg %Eﬁ;hate est er, DHEA- SO4;

anti gluc i coids: TNFrLx inhibitors; gl u i e i nhi bitor such as
car bose 0 hsPe fSUnbMbagess i S e LERLS S AN Ub g P LS

sul f onyl woasistif{gseram, famre,hCok; pimAparh;de, tol butam de, acetohexam de,

tol azam de, gl yburide, gliclazide, glynase, glinepiride, and gli pi zide);
pram i ntijgesg)a mybibehivedanakOR' ahd RAeyhERA fdiRr MBNG AMEniRY6d 1RkdI8EyclyIsul in
secr et ogogues (such as repaglinide, gliquidone, and nateglinide); insulin
(or insuldrgyeloshsyies?d.: gl ucagon receptor 5antagonists; gastric inhibitory
peptide ("AP'); or GP mnetics; as well as the active agents discussed
bel ow f or[015aat Inngmelsemiotlimenty Fiér 4, pictiEtiva all&t.her oscl er osi s and/ or

met abol i ¢ syndrone. [0197] Anot her exanple of conbination therapy can be
seen lon t[OESA]i nig sobesitbpdoienohas AY-A ekt Atadiaicr.ders, wherein a conpound
as provided herein can be effectively used in 10conbination with, for
exanpl e, [phs8y!ArsopRRalRAINes, PHERt aha@ni'Ags aldC et hyl propi on; nazi ndol ;
fenfluram ne; dexfenfluram ne; phentiram ne, 13-3 adrenoceptor agoni st
agents; gpPsy|r apl Rean @RS LS RhhesEIday’ td Pasa. ARNW0IheWws {SHGMA @’'RArEl stat) ;
and leptins. Qher agents used in treating obesity or obesity-relate

di sor der £ whrat B are all €brpod dhidA ash’prmovA ted al€r.ei n can be effectively used in
conbination with, for exanple, cannabinoid-1 ("CB-1") receptor

15ant agoriDse(d (Isuoimeasnbodimmmadahind; Y RiARIcdeldtfeoragendrstiscorsisgag bt @land O.
agoni sts; dual PPAR al ph PPAR d%ﬁta agoni sts or partial agonists; dual
PPARléeIﬂaﬁmPPAﬂfﬁﬁnﬁdséggﬁﬁ@9§'6r-partial agoni sts; pan PPAR agoni sts or
parti al agonists; neuropeptide Y; enterostatin; chol ecytokinin; bonbesin;
anyl i n; HPLeHnilasoms epbedimants R dowderandey selestedtiens thepgspemennyisting of
stinulati . e;~¢ort i coekr Ln.r S| factor; galanin; and ganmmm
20ani no bu yggﬁﬂggi&ﬁﬁéﬁgoeﬁnggg?céﬁ%%ﬁ’gﬁggher exanpl e of combi nation

t her apy e seen in dul at iag. hyperlipjdem a (treating hyperl.ipidem a
and e A0TeAeqMagsi MR R S HBRR LR LR RSBt bt B BB hbEP R Car
be ef f ectiineed ¥hisedOH, SRIMOIFAl] @mddshbots,fkak oexaiipl e, statins (such as
atorvastatin, fluvastatin, lovastatin, pravastatin, and sinvastatin), CETP

i nhi bigt org14HUCH BHhe 2RIVHGRIHAMDbs@ipt AQ! e8f €r 0ol absorption i nhi bitor
(such as ezetimbe); PPAR al pha agonists or partial agonists; PPAR delta

agoni sts ar i i ; PAR - P i.Sts or
parti al Jgg%ﬁsﬁéfg Saﬁﬁggiﬁ%gr%ﬁghngﬁglggﬁ%gd%g%ﬁ$%?§h%%ng§§??§& agoni st s;
dual PPARodskiire, of MPARI Gélama agoni sts or partial agoni sts; pan PPAR agonists
or partial agonists; fenofibric acid derivatives (such as genfi brozil,

cl of i br at[g165]en@fsbeahthod dsht3RIQAARS bydaize ke fdin £cy@tdpdofpil fgleng resins (such
as col estipol or cholestyranmne); nicotinic acid; probucol; betacarotene;

vitam n Ep164] VintodBlembGdimeD O LE0 2 3ERETiHel@ARINEEFTEmula (1), (11) and

25  (II). In some embodiments, the esters are compounds wherein the carboxylic acid group is

derivatized to be an ester, such as when Z in the formulae is alkyl or substituted alkyl.

[0167] In some aspects of the compounds of Formula (I), w?is (OR W’isa bond; and w!
and W? are both CRIRQ; El, EQ, and E® are all C; Al, Az, A¥and A are all C; Xis-CH>—; Y
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[0199] A further exanple of conbination therapy can be seen in nodul ating
at heroscl erosis, wherein a conpound as provided herein is admnistered in
conbi nat i \BA 20 KU0BAe or nore of the follow ng active ag@QTAIS2¢08/068576

anti hyperlipidem c agent; a plasma HDL-raising agent; an

ant i hyperie Ho!; ést sibedrgpnds 2gewt( issHa)@Z. a chol est erol bi osynt hesi s
S5inhibitor, e.g., an hydroxynethyl glutaryl (HM3 CoA reductase inhibitor
(al so ref[0168]d maoms aspaats oTshe Gdlﬁﬂibuaas boP@siudd (I0,angi(MMast'as O W is avasd:at i n,
fluvastatin, and atonstat IC%BZ an HMG CoA synt hase i,nhi bifor; a squal ene

epoxi dasenPi #ic Wy areghotly altenk - syt Enaicadles Ahithi #6rA (#F 88 Gidblin as
| A chol |
squal ene gyt hase ) ML BiOR):q AN AL COPTBIE, A chol estero

acyltrans erdse such as am de; probucol; nicotinic
acid and S nd .ni aci_n e rol absorption
|nh|b§toﬁhﬂﬁﬂcﬁk§§e%n§8 néi%??d% a(%n%bu @Q%ﬂ%gf gﬁt ani on exchange
resin, such as cholestyranlne ) estipol or dial kyl am noal kyl derivatives
of a cross-Iinked dextran; a receptor inducer:cfibrates, such as
clofibrate, bezafibrate, feno At e, and gef or|ZbI vitamn B6 (al so
known as pyridoxine) and the p RGe Fugal Jcépt abl e sal ts t her eof

such as the HCl salt; vitam nef (al so g 15cyanocobal am n); vitanin
B3 (al so known as nlcotlnlc(g Gakd ni anti - oxi dant vitam ns,
such as vitamin C and E and'beta carotene; a | 3rhl ocker; an angiotensin |

ant agoni st n angi 0 nS| n convert yme inhibitor; PPAR al pha agonists
or parti " aa@éﬁ?%‘%%“ PARCRE %Saétdhﬁfg%ffév% 6f°"barti al agoni sts; PPAR gamma

agoni sts or pant btk 390RShir Baka FRARNE m,coﬁ%%odel ta agonists or
partial agoni sts¥ Ba al pha, PPAR g§ 20agoni sts or parti al

agoni sts; dual PPAR Wéeraa PP gamra agefi sts or partial agonists; pan
PPAR agoni sts or paf\,tl al Wagcym st'e® andwa plvét el et aggregati on i nhi bi tor,
such as fibrinogen rgceptor antagonj ISt s\ (i / .., glycoprotein 11b/l1lla
fibrinogen receptor antagonists and aspirin.” As noted above, a conpound as

proviged her eie GAD QDS sé!@é’ﬂad‘ﬁ%hﬁh@ ldu@ SRR NA PN, MtEBaRr € than one

addi tional active agent, for exanple, a conbination of a compound as
25provi ded hereig with an HMG CoA rgdugt ase jghi ltor (e.g., atorvastatin,
fluvastatin, |dqvag at\irzn,/lk 5 af, az sf) tatTl n) and aspirin, or a
conpound as pr®\%idedrsher i%h > G0 AA j-A5e inhibitor and a

13- bl ocker. [0200] Additi énal | y, a Aher apeutl cal l'y effecti ve amount of a
conpound as provided herein and a therapeutically effective anount of one

or nore active T~srzsel e m the group 30consisting of: an

anti hyperli pi aqemnd ' @u; HDL-r ai si ng agent; an

ant i hyper chol estar ot“eni c agg t5T8uch as a chol esterol biosynthesis
inhibitor, for exa se inhibitor; an HM& CoA synt hase
inhibitor: a SYIFAFB 15@@89?%@5%%%WG§M%/@86537PCT/ US20091068576 i nhi bi tor,
or a squal ene gynEhgt ageat ﬁ@hnﬁie})&{deﬁ@% §é?eéf&9ﬁ\®m4ﬁe @%ﬁ'c@ﬂik@stﬁﬁg%tfﬂaéﬁic
inhibitor): an acyl -coenzyne A chol ester ol Itransfer ase inhibitor;

probucol ; nicoti with thﬁ:Pl@Vandhathelyéhllt% 2tdfey’ eé AcERRAfiaM:bi t ors such as

torc raplb ichol ol absor n in tor.such as ez

Al phd “agon st o of -partt d “SOBnPSr pese ot el upBF et B r gy R
agoni sts; 5dual RRABR&RNRA (RPARvESIhA caBANiISErS &'T'PRE P ahd #YRNLRESd dual
PPAR al pha PPAR gamma a on| sts or partial agonists; dual PPAR delta, PPAR
gamma agoni sts offopalNtndO:agoni sts; pan PPAR agonists or partial agonists;
ni aci nam de; b gt 4 rpti i b s{pant
ani on exchangzwfggl ﬁ& gﬁ‘fﬁ%@@%ﬁé%?&}%me%w mfh Jl&?p &%gh@? 8@33]58 and
genfibrozil; vitam ,rCISG(Qa@dStS(e)) pha s ewith ¢l fryvisc taptiabl & mall3s t her eof ;
vitam n B12; an 10anti-oxidant vitam n; a |3-blocker; an angiotensin II

ant agdni st; an afigX8¥B%si n converting

E', E* and E’ are independently selected from the group consisting of C and N;
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enzynme inhibitor; a platelet aggregation inhibitor; a fibrinogen receptor
ant agoni st; aspirin; phentiram nes, p-3 adrenergic receptor agonists;

sul f onyl Wea810/a8hgdani des, a- gl ucosi dase i nhi bitors, ot RET/USRNYI0H8576
secret ogogues, and insulin can be used together for the preparation of a
15phar maceut i cak of ¥npwisY i4 Dbonds efid}-, f(ADt, lve -@Dov endlids orhebefiXtand af ivent s.

[ 0201] An additi onal anpl e of conbi nati.on the y nb een | a
odul at | g et abSeieEl RaMbnEoLB T AR o Her S00D Ly nar 6k GlINR's
rel ated synptons,NgeMR)I GALiPOs ARds@dhsor ders), wherein a conpound as
provi ded herein can be effectively used in copbination with, for exanple,

the active agdniss(@R R ussddreaboptonaly onodGRAR)ny ropla@twidat NngOdi-Shet es,
obesi éy, hyper | i p@?ﬁ_g}f@ at her o]spl erosis, and/or their respective rel ated
synpt 8ns, conplications 'and’ ii'sorders. [0202] In a further enbodiment, a
conpound of t h@ig¥eRSRAlrdol HRIYrbONcEBRtiRE oAADNIONOFA fided (OINEZLNDI nation with
hal of eni c acid, an ester of hal ofenic acid, or another prodrug of
hal of eni ¢ aci d%aCpréff gydgmn@eqﬁ;t $¢lected from the group consisting of H, alkyl and
(-)-(4-chl or ophe . i.f | uor onet hyl phenoxy) - aceti c acid
252-acetyl am noe%?lméeﬁ%fr;}.d’ [0203] In particular, this invention provides
met hods of tr eath RYard REmadepehdenpigrstliecctad &forathbgaip doyisiating ¢fi Bideutengma
conpound as provided herein_ and a DPP4 inhibitor. é0204] The DPP4
i nhi Bt or s usef uhalprlkHesybrawiEssialveaistaabnyapbsteied gysipk. dkendk) |
vildagliptin (No 1S4 LRL1R) ' oz pb),
R 438 (ami no- 3%%%@%%%}%?’%1@% ES%%@QN{‘}&%PO?’%B E%@é??%‘??t?d I%‘%RI% ol
(Prosidion), P32098-NR&I, eli€)RE -ChOIR, A@RR RR-NBI'GED)RG) -SRESKE2FVIBC
(Denagliptin) (d Smthkline), 010/ 080537RPCT/ 1152009/ 068576 SYR- 322
(A ogli prin)” ( Takebey R SPIOT Iy UMD i G AL 61036 (RGREGSY: (G cen
BD, Flan PR Bai baifbuedd paplchslybiyRaplb daskeudiBe cBIRAb s phor s a newl y
emerging drug class for the treatient of Type I1 'di abetes, abet es Vasc.
Dis. IRes. 2006, G>15%re@s)yl. Prefdrallyl. DRRA et bicydpalkalr epigiGsagydlgaliky,
vildagliptin, Denaglipti S li ptin, and 5alogliptin). Even nore
preferred CPP4 i ﬂ]hﬁ)b'Otsgbr%}i%ﬁﬁg@?‘fyé:&a;nﬂitl’i n and vildagliptin. [0205] A
conpound as preavh Réd ih@é@hdbrﬁl@@el@a@éﬁioﬂhihbic%&wp e sAEHH SHtaed,@kyiln a single
osa

dosage or in separate dosages. The single ge is admni stered once a day

or multiple tinesubstigugd alkyiedkexye supsditHier dkopr ovi@BR Rer-difnCHAR DPP4

i nhi bitor are adnggist | S I at g : . e
adm ni st ered oncglI lg %}aglj&ggu%ﬁhﬁfggﬁgﬂt@tﬁg@ﬁg’ %ﬁ@&?&%k@%@%@%@@%und as
provi2@ed herei n atdtibRfMaryloky bhd afNcan be dosed at the sane tine, within

several mnutes, o separated by hours. By way of exanple, a conpound as
provi ded her ei%¢&HRd? 415ilﬂgﬁPSP‘g%lrtlyéélﬁCtB‘é%@HEéa S PFREF IR $RYGTBhi ng,
wi th no further ﬁﬁgﬂo[‘&k PEuﬁsQ&té&ﬂE&lDQﬁB%&n&Jﬁ%st%ﬁéd aﬁ{??(?g ;{r}ﬂ_tdé)\’i%hé‘lley N the

nor ni ng, a conpound as provided herern arid a DPP4 1 nhi i s dos
followed with a setRhchndnskzoto farm arfhobeteroasc]pl sntisdetkd@r AitwrdSelyt/spiro a

Cre4 L b1 Lor |, e Sl 9,0t Rl P (Realo d LT LEgRan. B nsessr
i bLor_ence aclacuIqug R, i sQuBkeCe QUoghier 3 meal . as
clinician or teaemRi isgngdpgsdaitlarselsite fionmothe goovpaavdsintiegofi Id, ldaratkyli nt er r upt ,
adj ust . orter m Ak RRRAYaN FOSRILYASH hat N A Ko iRl 3t T Nt

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

substituted alkynyl, CN, -OR? -NR’R, -C(O)R?, -C(O)OR?, -C(O)NR"R”,

30 -NR'C(O)R”, -SR", -S(O)R" and -S(O),R";
each of R* and R” is independently selected from the group consisting of H, alkyl,

substituted alkyl, cycloalkyl, heterocyclyl, substituted heterocyclyl, alkenyl,
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[ 0208] In one enbodi nent, when the conpound as provided herein and the DPP4
inhibitor are admnistered in a single dosage, the conpound and DPP4

i nhi bi t orware10/3pssial ated into a single pill, single tablPET/USR008/0685g| e
capsul e. Wien the conmpound and DPP4 inhibitor are adm nistered in separate
dosages, the conplaymd, argl, fovsmitat @gl, ihatecoanylpind IsybRifdtedhatroaryl.capsul e and
the DPP4 inhibjtor is for lﬁ%egTinto a separate pill or capsule. [0209]
When a conpourtt® SPsEiRii 1§8d ! He?el'n and DPP4 i nhibitor are adnministered in
separ at e dosaggssutkh§ptGRIRUNd s8Ny fge admini stered first and the DPPA

i nhi bitor can be adm nistered next, follow ng adm nistration of the
conpound. Al t ghaatbisgepty isOhe, DBR4 4i nhi bi t or can be administered first and

t he conpound can be adm nistered next. The tinme 30between the first

adm nidst r[@170dn landothheerseabmdni@admiviviedtis atoropowanfibermvalni(Bd by a skilled
practitioner. In one enbodinent, the first admnistration (a conpound as
provi ded herein or W) 2010/ 080537PCT/ 1152009/ 068576 a DPP4 inhibitor), is
foll owed i nmedi ately by thessécond adm nistration (a conpound as provided
herein or a DPP4 inhibitor)./Qh\apother enbodi nent, the second
admnistration is within 2y nutg¢s, 5 mnutes, 10 niqytes, 15 mnutes, 30
m nutes, or 60 mnutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6
hours, 7 hours, 8 hours, 9 hqu 10 hqurs \ur g, or 512 hours
following the first adm nisty g Yet \ano podi ment provides for the
adm ni stration of a conmpound3gs ded henei n,_g@nd/ or DPP4 inhibitor in
the norning foll owed by the aihBtratjon of a\conpound as provi ded herein
and/or DPP4 inhibitor in ﬁ%é“evening. [g§10] In magition, t he present
invention provides for kits with unit doses of a conpound 10as provided
herei n and/ or dDRRhaimdviehiidadly acediptbér saltrthoreal whareinr} 'e Bt .dbl, B°.0¥56%°, B'nE?,

"t or mat ion 3 TpG. kagom e ¢ Anae B GOTRES (LPRRGAMTENIERe Bergd s of

t he drugs,giot reating Type 11 di abetes, obesity, hyperlipidem a,

at heroscl erosis and nmetabolic syndrone, and/or their respective related
synpt,gmns, | i i r g u unit doses
are #ﬁoséogg’eg?%?%%gﬂﬁgﬁgﬁ%ﬂ%@g&gs&ﬁ%§¥?ﬁkzﬁg§ﬁ%gﬁg§§e%?§g?gﬁ%is i nvention
provi des inipeodistigfselecae fiongthblgong doevietier off CRIRIc08®.i n a subj ect by

adm ni stering a conpound as provided herein and a DPP4 inhibitor. The

met hod cqopri]ses sagheieRibstigndnig peovideariapetihpeald of Felihert(Cye amount of the
conpound and DPP4 inhibitor to the mammal . The method further conprises
steps to nmeasure bl ood Zlejﬁose | evel s before and after adm nistration of
a conpound as provided n and DPP4 inhibitor. Blood glucose |levels are
easi |y nmeasured by nuneroug-cepnercially available glucose nonitoring

devi ces that neasure bl ood gl ugose from sanples of blo or urine, or as
taught herein. Blood glucose can al so be neasured by ¢gonmercially avail abl e
gl uconeters that do not requi or ur Q . 25[0212] Anot her
aspect of this invention py et Rods _g ef i ng bl ood | evel s of

insulin in a subject by adf ¢
DPP4 inhibitor. The net ADTpFE' ses m ni steri a therapeutically
effective amount of the %ﬁhpound and DPP4 inhibﬁF%T to the manmal . The

et hod f WitahhrkREPdSIS Sc&ipedie {abt (HERSIN RerBinG@dRF SURF 1El BV @' sxbef pre, and
after adm nistration of the conpound and a DPP4 inhibitor. Blood 30insulin
| evells arre apdkialgasdgiised-ed by wel | -known insulin nonitoring assays that
measure insulin fromsanples of blood or urine, or as taught herein. WO
2010/ 08098VTAIT/1b 5620 @eTb06BENEs, PARABY ib n campbivel of Fpmata, (CY MihsrdimEe it iaod
provideségephqg& of increasing blood | evels of incretins in a subject by
adni ni st er ifg*a-conpound of this invention and a DPP4 inhibitor. The
incretins are GP-1 and (HP.. The nethod conprises adm nisterin

. ¢ a
t her apeutlPEA]l yIngprgaspeses. &nip selected ramdBaBtiREoRYsHIERfi-4Ba- h@rl& Anénd DPP4
inhibitoncigngggymgqyal.
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5The nmethod further conprises steps to neasure blood incretin | evels before
and after adm nistration of a conpound as provided herein and a DPP4

i nhi bi t orwOBPWYB033ficretin | evels are easily nmeasured by PaE[US2008008376é ncreti n
nmoni tori ng assays, or as taught herein. [0214] Yet another aspect of this

i nvent i orf0pFHvi ldesturrbe¢rtropksct.ah L thevsubisogpta] o@brtdr ilglsyme nimbets| ereahissciipt @is

subj ect adm ni stering a conpound as provided herein and a DPP4

10i nhi bi tor. The method conprises adm nistering a therapeutically effective
anount of the conpound and DPP4 inhibitor to the manmmal . The nethod further
conpr i sed0t@psintadurBesispeetyy sod-(PPgr Je spmgawersyvéisalkeidtt and after

adm ni strati on of the conpound and DPP4 inhibitor. B|lood triglyceride

| evel s arlB1E4silny frshenspettbhe pubveipus ichaibrasi gi¢hR aig andepprdendevéleded t hat
measur.e bl ood tridglyceri. | s, firom sanpl es.of, bl ood. 15[ 02 A further
nepect o e rhBATRGHAE ob B el M AL R P et R RSy ol 07
subj ect hymedRpdrtss b&hi Riis ndepemieung seéctédh@omniepltoup Romiding dPPPE1,i-aki;bi t or .
The net hod conprises adm nistering a therapeutically effective anount of a
conpound'ggéﬁggv@géb-herein and DPP4 inhibitor to the mammal . [0216]

Anot her anect of this invention provides nethods of increasing insulin
product i dAIRYj nintaHferthenaspect.dt | anddt™ agie idbpancenthyseiastadriren éhd grgumcosmpoand as
provi ded el n DPP4 i nhi hi tor,1 Themeth rises admnistering a
therapeuf?chwgygygégF?vga%Wgﬁﬁ a%%RéaE%%pgﬁH%R§§8gggvided herein and DPP4

i nhi bi tor t mual . The nethod further conprises steps to nmeasure
insuﬁpn ﬁpggﬂc5$@ﬁgﬂﬂgﬁ§P%¥JE%F$§C%Wjﬁ%@’g8{ " cells of the pancreas before
and after_adm nistration of the gonpound and a DPP4 inhibitor. The insulin
25pr oductlPEPlofInjadugher agpertisaciaRe & indepspdenglyselegteddioat e &ronp SREFIS UGB
assays, quﬁﬁcﬁﬁﬂght}ﬂek%hgamﬁQ%%7] In yet another aspect, this invention
provi des met hods of preserving islet function in a subject by adni nistering

a Comougﬂl gﬁfo‘#e(éﬁ%oﬁ?fﬁe%it pﬁ@Q@gﬁg@fﬁd“ofiﬁb%@iat(%g;f(gﬂ‘e met hod conpri ses

adm nisterin erapeuti ca e I've anount a conmpound as
30provided herein and DPP4 inhibitor to the mammal. The net hod further
conpri sesag® --'ﬂo nmeasure the function of islets or beta cell's ability to
produce i n before and after WD 2010/ 080537PCT/ US20091068576

admi ni st r F the compound and a DPP4 inhibitor. The insulin production
of islets and beta cells are easily neasured by well-known assays, or as

t aug h iy1. [0218] Th onpounds, t hat are, used. i.n the t hods .of the

o oodrt RO 1 IBAoREsmsety fEQTRa Atk e gh Yo BeSpesen Brrr ar g Hing
medi carr?(rjgtl@u;f &nsisheg aPaRsLC sestmtuieSAlkSty 4 haRlVbre particul arly, a conpound
as provided herein can be fornulated i nto pharmaceutical conpositions by
combi nat ifgg i ti APMECANbAHiFenD PR RAGYUL LGANd X iREARRIARLE 2 C8MbbEIdSorar

di luents, and can be fornulated into preparations 1n solid, sem-solid,

| i qui d orphgesaeuscalyranesptablicnltabertafd setesgribed pis tHedScanppldsl s, powder s,
granul es, dragees, gels, slurries, ointnents, solutions, suppositories,

i nj ect i orf8184]nhalcalid emdoding@kosolided A2 cdHPOund@aFOnitSdT Apliadnacdutitdl
Oconpaunds can be achieved in various ways, including oral, buccal, rectal,
par ertfer accentails spetheieaheayntheds inderaredis, thereefras spmpkified igfchegpical
intratraqmﬁﬁ 1&daldistdi@li on. Moreover, the conpound can be administered in
a local rather than system c manner, in a depot or sustained rel ease

formul ati I iti . 0 ds,c b I Ry i | i posone.
157 0210] THRETc daaSik Ryl FTRAHRH R R BT EbE BPDea i Plant
or car ri ghSmaceutically acceptable salts thereof have an ECs, against human GPR120 of 10uM or

less. In other aspects, the compounds have an ECs of greater than 1uM and less than or

25  equal to 10 uM. In other aspects the compounds have an ECso of 1 UM or less.

Preparation of Compounds of the Invention
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and conpressed into tablets, or fornulated as elixirs or solutions for
conveni ent oral adm nistration, or adm nistered by the intranmuscul ar or

i ntravendd® 20wBe7 The compounds can be adm ni st ered tPamdB200d@bssy¢ and
can be fornul ated as sustained rel ease dosage forns and the |ike. The
conpoundq0t86] BEhcahmpousdesfatle preseme invienticocd tmambmed/\jntdﬂmeam obtvags , or
20t hey e used in canbinati on w.th other npounds 0220]

Sui t ol o RO SO HEg! PHOERC SRERBRY YOS | DR SPBCROHE Fi

Remi ngt ormm%ba&m%@e%k léeh@&n@%o( MRgkd RURE bRbdag o GOMB@ AYre(nl383)

Phi | adel phia, PA, 17 ed.), is incorporated herein by reference.
Mor eover pl‘fmdedalnth: Ekamplgs. emdl\@duaﬂre@lhp@md‘p“ ma}’dicq;gledeamp@ﬂyon glebe Langer,
Sci ence gh% 24%)% 7 1533 Xh S i neo $ rat ed Qer ¥ 3 refe ence
The phar rﬁ% PE9 O g AL TATBAY “d%"&% ”u 6%‘%?‘ &t & e ah Hbayr}rﬁ%‘ﬂ @Ph‘%Pélé

manner t hat of prokde@ws efdupt hP&gfi@ifios kiF htcekdary,Ren 8 hecompisheddh maﬁéwo@f
conventional m xing, dissolving, granulatlng dr agee- naki ng, | evi ng

emul si fyigemeplekgsvilaihe Baprognate pgsinirgsobrent XS | bprﬂng@ewséﬁ’

follown are nerely exenplary and are in no way
I|mt|ngqe %gggiﬂ or¢?§%§é@9&§ t he conpound and optionally a DPP4

i nhi bitor,.can be f reparatlons by di ssol vi ng, suspendi ng or
enul si fyi HGRNERT H’“ﬁ) 2&6@8& ”6‘?’ "“"hp 2010/ 080537PCT/ 1152009/ 068576
nonaqueous sol vent, such as vegetable or other simlar oils, synthetic

al i pHAt i JOKA1d Tglageesdansesyithebe eresenffintringhe meg)adp Ratreatinge discage Oropgificene
glycol; V, lizers,
5ot oni ¢ e S e ot BTN E e Ao TP Ul e PR o S
preser VatslyM@SmeBIi@f)ﬁ)Wﬁf&Hy Tht hetleengeaipndss zﬁﬁmhh&lmgese@ﬁbjemvlenéddaﬁ sbetan be
formul ated i n aqueous sol utigns, preferabl in physiologically conmpatible
buf fers sireHned afhgipreuticd|yaffesHve mnpguof §C§61|Pawedoﬁ>f the,presef dpvshHgR-cal sal i ne
buffer. For transmucosal adm nistration, penetrants appr&prlate to the
barrier tlB1%H parnedeespastemadieds phraising intagelikr jeyals oSG iparsstlr ants are

general l'y 2 | a ound
and &%tléﬁgﬁgiﬂﬁpﬁflaﬁﬁgﬂg 8@%?s§%3%8&fgf8%ﬁﬁ?ateag jret %PH%FQ( ng¥£|ng

wi t h phar@er 84t foeadompoase epthabhentda.r C&T seviehaire aétan\ﬁﬁéd byﬂﬁvmethmst he art.
Such carrijers enable the conpounds to be fornmulated as tablets, pills,

dr agees, dhuad dsthedrameleogstionsihsesithi 1 i ¢ and hydrophilic suspensions,
l'iquids, gels, syrups, slurries, suspensions and the |like, for oral

i ngest i o b§)9]a Ipa@mﬁémbomlemé the eedl el expmw&%&ﬂ%ap ppmcepfmcwﬂlomlsmr or al
use can b%HObtaachtaegeIPXn nﬂt tltng1 én%&une%ﬂu ‘T’I sol i d excipient,

optlonally gr aresu ﬁ processlng the m xture of

gran l.es er ad i Ng _sui auxiliarjes esire ta obtain tablets
or “arigedofoficss ﬂ?l et ob B BHes Pl SR o FRbPER e RS Such as
sugars, | ;ﬂ&hd&dbﬂ% b BRhRSA, inPHRIRRL a hﬁﬁﬁﬂl Ak meodS@niPris® adngiglsteing e
preparations such as, for exanple, naize starch, wheat starch, ri ce starch,
pot at o stth@elwutlgelﬂ)a@fifwtwgampumtaéa@amphundmﬁtﬂwllnvselwruwdhemammal In
20hydroxy ro Iose 0 X. an d/ or
ponV|nyI 9} %ﬁ g’ MS?%“HesﬁfBHWOHWgFﬁ %é@%?glxngmlépmﬂ ‘J%%%Séa such
as the cregs- Biokkeehl mhm}zlerw;blopweg dthilleinGetha@ay, whlich alsgillRtd @rtaah daror a salt
t hereof such as sodium al gi nate. [0223] Dragee cores are provided with

sui t 2B e BFEvicABYlinsgeretion & labgrpeseanigglide frsparsedo adghystegruef daIMpgIdhe
used, whighy (ggomﬁgklonally contain gum arabic, talc, polyvinyl 25
pyrrolldone car bopol gel polyethylene egcoI and/or titani um di oxi de,

| acquer nd s

oyest uf £ 0BT R P8 i B RO B AR A G Ren Tl HHERn o

i denti fi gakigdn@hl, ipehalacd i_im#e THefrh@hentorhsideh Béhindsimf a @detapy@icanypound
doses. 0224] Phar maceut i cal preparations that can be used orally

i ncl ude plilsRUYT dImewy efip eampeasl Aok Inyentean tg theggameal. Hgespopse toseal ed
Caps%‘oes a@ﬁﬁﬁs%&edf%téoﬂl Hﬁ'd foatlﬂ ?ﬁé&' rﬁgﬂlm SYENRF id) %L%%&ld sgfeaﬁ}%dp#hé ol .

capsul'es canm Ive |ngred|en re with
f|IIer
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WO 2010/ 080537PCT/ 1152009/ 068576 such as | actose, binders such as starches,
and/ or lubricants such as talc or magnesi um stearate and, optionally,

stabi | i zew®.2010/088Bf/t capsul es, the active conmpounds canPb&/U$eensobasde or
suspended in suitable liquids, such as fatty oils, liquid paraffin, or

| i qui d pdleyetehlyl ene gl ycols. In addition, stabilizers can be added. Al
formul ations for oral adm nistration 5should be in dosages suitable for
such adm[oi92]r aA if@ther hE264f the nvbugaraproaidss ahgtHodtdfetimuldiag ghrpasi ti ons can
take the formof tablets or |ozenges formulated in a _conventional manner.
[0226] Folepafienhingtlinteristiopyn # AREIRR! Brparticyir adhpeind§e Mmsthadsc@mEEsy di ng t o
the pres g [ . : Venl | i i f aer osol
Spray. pr oo A S Lo oL bR TR LR ¥ Lo of
a sui tablmampmabeAftarddmisisigatjondd cld sub@di, fihsutin gnetteanianto the blood stream by

trichl orofl uoronet.hane, dichlorotetrafl uoroethane, carbon .di oxi de or other
suitabl e tb‘a cta Sgl?sfIP&rﬁ?‘ﬁi"é‘ﬁgme&ﬂ?mf‘?aé‘é‘?f- glng’)‘;??%b‘iﬁgg%a"ﬂﬂlﬁa“l RzEP%l.ge% "Hegﬂés bake of

a pressurd,2edhaped 8luchfeoHesSRAIEH AN §f heBo ol 8F MengE:nBYn Provi ding a
valve to deliver a nmetered anount. Capsules and cartridges of, e.g.,

f
gelatin f sel Ny . I : g i ni ng
2 pouder YA RO e e AP PR B oS R BRI BN,
starch. [i0227dmmhle petapdyndsinzan The nicoicidoatedes atmipatemgertatrapeutically

adnigistr?éion b |nj§ction, %g%., bx bol us iq%ecti n_or continuous
i nf usPon.CTEGH YRABLT A5 FORPYH] LRt TOHVEHIP YR Ut BaBAEE !N RORME °dosage form
e.g., In AMMLN:SHNUr a'd&nﬂ%hﬁd doge s Q8L 1064 §lucc‘!§etl$‘ve"1’snaré‘}”’c5i€é¥ecpr?§@1&1¥1%HV9-
20The conpositions can take such forns as suspensions, solutions or

enul si onduithergiomprises depsdo ngaweh bplod gjucasmlegeln befor @idmifeondminattatioageat s

such as suspendin st abj.l i zj and/ or. di.spersi.ng agents. [0228

Phar et BRI Graraeris PERBEFaR hr BRI PR RNy TR aqueous
sol ut i onsoffmdrbigll 2a¥diMBleCATRRE AbSitbiin 8 vedes 31t Wit 8urk BIovd Addid fromal |y,
suspensi ons of the 25active conmpounds can be prepared as appropriate oily

i nj eddi orsagpEpeh8loodr ugng.t Blsiod glucpesptiinl ale bteoneashied borcovwitreinBy ayaileblede
fatty oilg c%&%?e*i‘ergﬁla? {15 A0Fre like bIBbd ﬁ%ﬁ‘}i ehh 1&?‘13%6’10%&551."5&? G5y aRHEn as.

et hyl ol €ate or rirglycerides; or |posone£. Aqueous |njeé%|on suspensi ons
can cont girovigel hethdes @sit tehelt hones paseird eprolasand nydisetdsharsusaenaeiadingsuch
as sodi um car boxynmet hyl cellul ose, sorbitol, or dextran. Optionally, the
suspensi gHORLH UG8 1 WHARIBEN 30suitabl e stabilizers or agents that increase
the solubility of the conpounds to allow for the preparation of highly
concent r d0b¥ s ohnatherrspecAbt denaitenven provides ageathedof sigrudaiingrincredm be in WO

2010/,880537PCI/ 115200 8576 powder. far roconstitution with a suitable
vohi e, Moot Eg Rainid it AR Bl "R S0l e B rpounas

can al so th&apeaitionllypdfesttive amegihalf acorpashd HOMS iBdaho® tBepRAshAIoN4 es or
retenti on enemas, e.g., containing conventional suppository bases such as
5cocoa bUERepse RANBBNaKELN PaIcpEPRYNEivdhe pyhientszlbragantike pgPtdeel ides, al | of

whi ch nel gtluc%ge—dependent insulinotropic polypeptide is produced by the intestinal endocrine cells.
Biological Example 5 provides detailed methods by which a skilled artisan can measure
25  incretin production in laboratory animals in response to administration of a compound of the

invention.
Combination Therapy

[0195] As noted above, the compounds of the present invention will, in some instances, be

used in combination with other therapeutic agents to bring about a desired effect. Selection
30  of additional agents will, in large part, depend on the desired target therapy (see, e.g.,

Turner N, et al., Prog. Drug Res. (1998) 51:33-94; Haftner S, Diabetes Care (1998) 21:160-
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body tenperature, yet are solidified at roomtenperature. [0230] In
addition to the fornul ati ons descri bed previously, the conpounds can al so
be for mul\&Oad1@80B7depot preparation. Such |ong acting POETMHRVI068336 can be
adm ni stered by inplantation (for exanple, subcutaneously or

intr arruschTISaaﬂdy]pelﬁDnhyRi aitak. ams)cmmerekmenge%t(lﬁ&ﬂ) VohusNo fHr Aexantref t he

conmpounds _can be fornul ate S . e poI mer.i ¢ or hydrophobic
ater | a Soea T ahs Rt et aR SHEGuR SO &Y RSO G-
exchange WigQEMR, /. @zlnagngmmomwaz§ Qh od3)y@4dep s vat UMﬁéd Kf@aoﬁmgwe@meas a

sparingly solub1e salt. [0231] Alternatively, other delivery systens for
hydrophoUD@b@h%Sméﬁém@mndwKBaﬁﬁﬁuEdeaaﬁlbe(éﬁ@b%y§692LBp@soﬁﬁé&éﬁd

emul si.ons..ar e [l kno exanpl es I|ver riers, for
Pyelr oBnotT &b dgg Pt A Bt SRater g e e Sl e, T EheERk kit St no,
i.e., stgajud M@p@%mﬁla@m Jbet fmaheyRebrm. eh (19%@39@28@5@ oshgmralet y.,
described in Wodle, et al., US. Patent No. 013, 556. The conpounds of

the presedtn ilhorentin | &dh-281 SoniBeR alsi- m‘@térf‘é@l blPOSOAB AbD ek %néllé’ag@t%ans

3 a5, 770! STbTRIEYTRT QYA0LERSSAEATBRINERE Mol SBR035] cortain

or gani ¢ SSAUVROLEU-SUCh Ebesdistiidiyhdicdté that diabére DMBAITtial sm tednrthe igppveyed.
Additionallﬁ t he coppounds can be delivered using_ a sustained- release
syst dfy SWdhe addidempirbierRabrEEHER tPF ESERSHIS 2 BTy e BPIRBB LthpiaPy sl udes
cont ai ni r r

at er 1 al SRR P e B R B S RSP R RS e
art. SusUwaddimﬁhﬁaséooapsmb&&xwannmUapﬁndgmgsam“mﬂesammﬁnhEMDn@fanature

rel ease the coqgounﬂs.fgé @g hours. up to.over 100 dqé %92333 The

phar macedPMPAFIE BHRYGEIdeT BRHE AR ACTEERSFTIdR IS QPP aBPRAE HhaSFUlal phase
carriers qkaXeHRIISNSS  FIPRIRPRSa OdmBPMHA o8 PrdVi&ddShedEin 8XE h DPFAtighibR&! dde but
are not limted to calciumcarbonate, calcium phosphate, various sugars,

st ar dRes,beadhlinbieerd tdérd lvamamﬁelbjecg@gthmn aginlpolay desage sagposasonpolgpeshy| ene
gl ycol s. 0234 har ma eutlcal |t| ns SUI abl e . for use in the

o sent i RUEHT b or TRE M4 Sh 16 70RO perbLeass MBS ons

wher ei n tWaeRGEpatee ldBGIe dbiemil ok resed ad d‘lﬁﬁ@bduﬂd as pheiRpedtdcald yneaif ecti ve
anount. The anmount of conposition administered will, of course, be

dependentM@g afiﬁlélogﬂwr@tq agsalsrgn e admetstersd a erse iy dba samajeng fite:. t he
severity a t ment
oF e B Sbeb AT kRS RGBSl bl ConugRfah rptor=rs
wi t hi2o thmdaan@bnbntyxbhﬂnh@squkwhded inthe art, especially in light of
the detail ed disclosure provided herein. [0235] For any conpound used in

the met hqd19d] tAecpi@sent comviaiidomerapy ttebaRebin fakhmtied frpeicnuge BRse can
be estimated initially fromcell culture assa ani mal nodel s, or

m cr odosigigetet thutyaiptenppeetnaplicatpozsgiciaest %K)ecﬂlabqt@fx(pcrlwmgnmevmsmapéut ic
efficacy | Jiuctl Fthe AP %'Qéjv%lodp‘?éccﬁlﬁlf’e‘?éjs q*h‘arlf%'l&a%%’lél%gto%%t % a?loFf 5a”dard

pharnaceu ica roce ures res or ﬁaﬁ e.g.

by deter rﬂlmldikgs)t héeteDbDcorhpdimdde peovididitateih 0ar5@@&fﬁct1’&hl@ upapml o@fmhﬂﬂm)tloand t he
ED50 (the dose therapeutically effective in 50%of the po ulatlon) The
dose Pat i Witth dPiGx8HIPlo Ri M2 BIAES FHEY 2B TEN RS fm@ohﬁglefiwae% qﬁ@%«ﬁéﬂ% 1zZqnfdex

S A
(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; dual
PPAR alpha, PPAR gamma agonists or partial agonists; dual PPAR delta, PPAR gamma
30  agonists or partial agonists; pan PPAR agonists or partial agonists; dehydroepiandrosterone

(also referred to as DHEA or its conjugated sulphate ester, DHEA-SQy,);

antiglucocorticoids; TNFa inhibitors; a-glucosidase inhibitors (such as acarbose, miglitol,
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The data obtained fromthese cell culture assays and ani mal studies can be
used in forrmul ating a dosage range that is not toxic for use in humans. The
dosage ofwewren/m8empounds |ies preferably wi thin a rangeP6T/UuSRe0Ob8Té ng
concentrations that include the ED50 with little or no toxicity. The dosage
can varyzthbghmmh]SuM@ngﬁeﬁapmﬂdmmgkmmwpmmhb odsageid2 Ofcoroheempleyed and
the route of a. |str tio \zed The exact ﬁgwnq%ﬁtlo $ {e of

adni ni st rtalta?%ml 5 ydgge %Fr‘u aoé y@ﬁf?séldmﬁgfl APl D EIC3an i n vi ew
of the palj@Bfic §naq:6m&’f' thé ABmbS ﬁ@’umd?lemehc?1 Q)glllel u%ﬁlhﬁlsemeéggéleg (bucl:ms?

Phar macol 0gi cal Basis of Therapeuti cs, [0 The amount of a
conpound repaghnoi¢i gephidrmeeind nateel ingkai lb‘elll@dmbmﬂlddl wmq:tlca) clcng@r repgrteit er i al

L1 et 8d. DHEoRahnar i Gpgelae PG G kel BFeF BIPLPRRt e B RS At on.

However, dsudsed®apfafor @b, obebity, ab&lipide i @gRfostRFosish@der mpesbads of the
present invention can, for exanple preferably contain between 0.1 ng to

about 1000n@ﬁﬂwbetmeen 1 ng to about 500 ngy, and between 1 ng to about 300
ng of the active compound. In another exanple, the unit dose 30is between 1
mg to abd019700AmygherSuemplemiftcombsason drerdpy cadl’miiﬁi:miemdtimml@stthan once a
day, for exa or 6 tines.,a da 1. or 2 tines
o day. TS PRedils gl R Beei e aspavyces T o g s & 7o
kg adal t dosbifhtiohevithargex@hpl@, fiEhylipRopekinidd H&lt@lﬁ[nulf@d g@lﬂ&lbpibfn subj ect
per adm nistration. A preferred dosage is O. Of to about 1.5 ng per kg

wei ght ofm@MMOé,ofpnfb@amam*rdmfsmﬂlaﬂmm; phandiraviob. - ﬁ@d@pycetpgm ageuisgencr a
nunber of .weeks or ear.s e understood
novever - VHEIH saBarFtinah e PSR GRoSR AT indt bl BFlER

depend onsad adidagihY oBéEsitydsbBESyLBRkdddi fgddrhe/hafelid ¥ Edp@indtal @rS&REE Helr &n
compound enpl oyed; the age, body weight, general health, sex and diet of

t he i ndi \naa@ale fetiviely Usee at é@nblﬂh@ft‘ivﬁb faneKkamnle- sapyfabingid-hi(SEB ) waeptohe
rat e ,Qf th I Vi e r and
the Svert Fponr BT sa R i A- 5P AR B R ST Na ) B AUt Che e

under st oqEP AW délk’tﬁ@g@nﬁfs cﬁlﬁalﬂal lagbrtl.hﬁ cﬁalelaPAR%M&&iAmoﬁmmungm@l@@agﬁ tighn be
one | ng to about 100 ng tablet or ng to about, 300 ng taken once a day,
or, mul ti3sPRistsi PRISPIRAR ageyists gF PaHal ftgioprétSr BIEaRPtidays GNEIktifab] et t aken
once a daoapchoRfif: BbRiPdn ARRPRLtARaH, YedlbOREEARNED, OlepREL] Ve

i ngredi ent tine-release e ect can ta|ne y cdpsulfe materials

t hat di sso¢lweocgte dlinfufl @imeritorpbha; @buesirofhin cdpsidgefactbhanlanel; ead earsiow y by
osnotjic press r. b ot her known neans of controlled rel ease.

15[ 0289] 3nping Hwﬂéaﬂgéé§§8¥& to use dosages outside these ranges in sone

cases as Wil l be apparent to those skilled in the art. Further, it is noted
that the [B198]i c‘itdhar&thee ceanplR gt pREInaiihtharapy crimbavasain arvdulates to start,

t ty
ot Fent - 8RERIEIis B b e B A gt R R MR i T B
above, ong podvidgdd Hdreinhkan beefdiedtivalyl dse®@h comaensioandti, Iﬁcatexpn@teesna&nls ((socti’pm;unds

for use in each. are those conpounds that are. noted as eferred a
Still furattwflstﬁ%ﬂ@wéadmcBw-ﬁggfﬁw%Vafata&l%emeé%ﬁéiaf% P@?W&als% <avf31 Rits

ar e t oS | CAL
N e e O o L Nl b

oxygen sqmsuﬂagenﬂadﬁvﬁRddmgmﬁmma<uqmdu¢agunuﬂdbml%mA&mhﬂ@ph%ARCbﬂadry
nitrogen in pre-diie | asswar | ess ted otherwise, materials

Dbt o ped Pelises LSS dou AR BRI Safr el Sor FBLE dpiwr ©
purifi catduanpPARZK#R], el g&hfr@fﬁgbﬁ%wbéﬁnﬂﬁ@oﬂ%fsf PAATRPA RMgBAsts 9% Partial
Conbi f | ash Cbnpanlon usin i ca gel cartrldges by Tel edyne

| sco. Thi argonlasﬁefen@ﬁblmld)gm\plhlyew\égc}wmﬁfdm ‘et clpgibrje. peread baatechngl at es
pur Clgﬁseqaeza 1ate) bl\fg glla—‘t;lﬁéllné ?easm%?suc% as co e?tlpol (81 gholgsﬁgl ‘amine); nicotinic acid;

probucol; betacarotene; vitamin E; or vitamin C.
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WD 2010/ 080537PCT/ 1152009/ 068576 and spots were visualized with | ong-wave
ultraviolet light followed by an appropriate staining reagent. [0243]

Nucl ear méi@reet/agoy3@sonance ("NVR') spectra were recor de®CoSa00WAs5a6h | nova-
400 resonance spectroneter. 1H NNLR chemical shifts are given in parts per
mllion ([619SHd0&Mﬁrﬁ1itl®h dxdmplmot etbmhinmtﬁdnyﬂhsiamnm bé¢ B medilhgnd@ VS or t he

resi dual sol ve al . (CHC13 = 6 7. s internal

st andar d. atfﬁ—P%ﬁ % ff‘é‘% FSW“P%“II%LHI%‘P% %G‘PH%a‘i‘lB‘i“r%%\f%@ oG tion

mul ti pli Gl ofeSor n%l‘@g)lfﬂ{e, folowlRURI; 6 agetnts tan'alﬁ 1§§/pell%1délﬂﬁrat0@ﬁtf a Blasim! tiple,
coupling constant(s) (J) in Hert z, hber of protons. The prefix app is

occasi ondflPi- lalppllglagdntc an @laéesel\ﬂh@lmeltomm pgentsiughas a padlestgbl lpips yntheass

T e L L

anal ysi s Maatingrshen 1edyaksding sienviRERa S prad aflin 200Qs 088 an8 RREVLseimb.eh W t h a
Phenonmenex Luna 5 mi cron C18 col umm. h‘£90246 Preparatory HPLC was

per f or red1Mfi-GoGisysdaseHPiGIRL S sHidjenepeaifgbeinhikiitor of a3ePHeIfoERERse ol um

Ge A
(eri v 3R Gt P LS AP B s B
product i arybifansttakd { AQATRInRED @l Ssutls aneklipaiide:cpbeudoy nikesidid etaeﬂandtthe salts

conpounds are known or nay be prepared anal o%étpsl y to methods known in the
art dP asherelindgerringmidpie ghobgsierelabemipiorn inhibdiopstirhateld sisestakapilegcidone of

skill in ‘e&‘l?esﬁllﬁt aY%’chn'exé}?@gg%s% Sl h%P%é&%H%'e%léIﬁé@ 04 1§ﬁm%§ﬁ<§p' bed

herein are’on y represen lve O ITE'[ (0] OI’ pr epar 1 on O e conpounds

of the prdesiemivei m?entdsonlnkcamkx&ﬂaﬁ,tarm]bgneo@pioh ikduosw) fibRitdspcleh rmylogibrad,ar | y
be used. The_present inventjon is further exenplified, but not limted, by

the foll d%ﬁ??f@]“é%aﬁ?ﬁ?fé@aiehﬁtd ganfifyizohpvatamie Bp abiodinamingsy Pdfld?ﬁée)caé‘ﬁﬁ]éﬁmds of

the inve Iy r r t
ST o ol DR LALLMt IS SRR AL TRAAUE, Loy

Step & TyagocsbilatmionvieimingdsHylso Sachh oy mie@umy deidxyt enzoatmedd) 2ami-gxidd. 4
mol ) in di net hylfon nam de (25 nlL) was added potassium carbonate (2.22 g,
16. 1 r nmol R Sueh ERrBRe aﬂéﬁﬁﬂddﬂﬁ&?pcaiot@efea(ﬁlblweg amPeOEHRY ). The

o) e 05,005 S S SR AR R ey oo
organic Ie@yeusts RRAR dcehmagmds odpared agueistsSBRIARpasud eto@istsf arlpheiad dgarnds;
dual PPAR alpha, PPAR delta agonists or partial agonists; dual PPAR alpha, PPAR gamma
20  agonists or partial agonists; dual PPAR delta, PPAR gamma agonists or partial agonists; pan
PPAR agonists or partial agonists; and a platelet aggregation inhibitor, such as fibrinogen
receptor antagonists (i.e., glycoprotein IIb/IIla fibrinogen receptor antagonists) and aspirin.
As noted above, a compound as provided herein can be administered in combination with
more than one additional active agent, for example, a combination of a compound as
25  provided herein with an HMG-CoA reductase inhibitor (e.g., atorvastatin, fluvastatin,

lovastatin, pravastatin, and simvastatin) and aspirin, or a compound as provided herein with

an HMG-CoA reductase inhibitor and a B-blocker.

[0200] Additionally, a therapeutically effective amount of a compound as provided herein

and a therapeutically effective amount of one or more active agents selected from the group
30  consisting of: an antihyperlipidemic agent; a plasma HDL-raising agent; an

antihypercholesterolemic agent, such as a cholesterol biosynthesis inhibitor, for example, an

HMG-CoA reductase inhibitor; an HMG-CoA synthase inhibitor; a squalene epoxidase
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concentrated in vacua. The residue was purified by chromatography (0-20%
Et OAc in hexanes) to provide the desired ester (1). [0250] Step B: To a 20
mL m cr oWs0e0twises3tas added compound (1) (2.00 g, 8.31 PETAIBRN0P/0F7@nd

N- et hyl pyrrolidinone (15 nlL). The tube was seal ed and heated in the

m cr owaveankbit@Q0r Csquatend sinthdthe iabibubdr @ovaswoas lsehléne syoibaset iehibepat ar e,

diluted with water (5 , .and extracted with ethyl] acetate (2 x 25 mlL).
The " or gaiet-foigére %ﬁ?f@%ﬁ%% f‘f‘if_?lia%‘ijl“g\;’étf’l’s?b@?‘ﬁﬁ’ gtfefarécidindihy @ and
concent r ah&dor, BT PiRRIbAYSR WaSaPHldefrhGE: DY ALQPBIRGHABA nHifror 3036 &t OAC i n
hexanes) to provide the desired ester (2). 15[0251] Step C. Conpound (2)
(2.00g. 8z8imiheoPYARadphdiagenisised pamial agomises; #EAR ¢el@ agbhistared povdinbagofistsal )

o0, S USSR TSR VR0 oLl PR FBEPRAY By

organi ¢ | AYRKS oMLl &R sAe duald?h ARl deIVE PPARIE At 8 Wb drddteor partidl@izesis@Nshn
concentrated in vacua. The residue was purified by chromat o%t aphy (0-30%
Et 0Ac i n HeXanaeyysts or parbaliagenistiaigawinyide) axhelpsisrol @Byorpf@pimhibitgr adilp:acid
Compound . . g, D) i ved. | d : r.ahydr of umm
(157t sy Al oxgnaib TR 5 1P oGS cBoP |otfer, AP Rl B0

t et r ahydreefnfivaszil; LitbmM B8ardllthe pharm3cAilicaiphdceprasbleaditeitie @ vitamieB  framut e
period. After the additiqgn was conplete, the solution was allowed to warm
to rd@m t@fpaidanayicaanga BEeskerad angioteasindd antegang! ansing §feniheanasItinghe

2010/ 0805 Be 1825067 Bsks e P RuTRARRE: Thpbbon ressourapiospyipe g

fol | owed phgniarasaiedr at ed sodi um sul fate aqueous solution (10 nL). The
m xture was diluted with ethyl acetate and filtered through a pad of
celite. Thé adisapizitegctnionacapies: watoaytireas cbigyasides odiglirosidnicanibyp, other
concentrated in. e TNE [ sl rifled. sili |
chr omat odb%{%ﬁlfef%{%%g%%sé}@ ésuﬁw ggy\éﬁlg%cﬁt%ﬁég{légglo@%&)éé ahagl%ag)ziar ed al cohol
(4) . 15025hhrmiceptidal cd@pesite] wefud fiorahe albsvealenelited)reatnd®. g, 4. 70mmol ) in
acetonitrile (20 nm.) was added thionyl chloride (0.682 nL, 9.4 mmol). The

sol ution [YMMASFAﬁ h&@Mtib efarhpla € cdfiBRaGANGEADY @hEBk iden Vi@Glédulatife resi due
was di ssolved in ethyl acetate, washed with water and brine. The organic

| ayer wasngapniicayedromdr(pedeasingmeiauilianysdipmatiad itf rdlated exinpinesconcent r at ed

e neas pal ST 345 IR Y LS Bl TR R L, |

3- (3, 5- didskdinr cndbihtidhaxiy ierskbimp R, FrRtdeyl i @pardiaduesedApoddfod 2adhilaBhepr A1 A

sol ution of 2,6-difluorgphenol (25 g, 192 mmol ), hexanet hyl enetetram ne (26

g, 199 mitiingAdbetes. PPeve RrrstiiRidemiadatharoee o) angey thedf 1etpestivoirdtted ght .

The reactd -ed: ks wth water (200 nlL) and extracted with
SRR SAplegyAesbiel

di chl oro e organic | ayer was washed with 10% aqueous

Concent r V2R ny GRS FuotKintile s 0GBl LRy RS B el Wl

organi ¢ liayembiasgos vitBtha¥@iic s@d] 4hBsel bf Bdl6fenid dci® bEshottpreangent rated in
vacuo to yield 3,5-difluoro-4-hydroxybenzal dehyde as a white soli d'eg;ﬁon

sitting thaéolenispeiddprptesrhle vithdgdn-ahiprppheay bi(@ 4tiBuerpawihylRhearr ygianglic aitieous
I ayerzgt h%aﬂ%ﬁmﬁfﬁ%étﬂ?&&%@erw th di chl oromet hane. The | ayer was filtered to
t'he pro

provi de uct as long white crystals.

[0203] In particular, this invention provides methods of treating a mammal, in particular a

human by administering a compound as provided herein and a DPP4 inhibitor.

[0204] The DPP4 inhibitors useful in the present invention are sitagliptin (Merck),

vildagliptin (Novartis), BMS-477118 (saxagliptin) (Bristol-Myers Squibb), R1438 (amino-
30  methylpyridine) (Roche), NVP DPP728 (Novartis), PSN9301 (Prosidion), P32/98

(isoleucine thiozolidide) (Probiodrug), GSK823093C (Denagliptin) (Glaxo Smithkline),
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WO 2010/ 080537PCT/ U52009/ 068576 [ 0255] Step B: To a m xture of

3, 5-di fl uor o- 4- hydr oxybenzal dehyde (6) (8.26 g, 52.2 mmol ), and potassium
car bonat e¥02410080537104. 4 nmol ) i n di net hyl f or mam de ( 100CHUS200880683deed
benzyl chloride (7.2 m., 62.7 nmmol) and stirred overnight at 50 C. The
reacti on SWR-3aL I(Atoed ptn )t (T akvatae INIS1YA0 € XNoadY @disii, L2026 (AdBta) e ((i8ex 75

o SRR AT, U AT B T, AR B A ™

chr omat 04} ns N0 fel fAandit br (90d AAMELA0 D ELANRE) Ked 08 R 0h0-165).

4- (benzyl oxy) - 3,5-difl uorobenzal dehyde (7). [ ] Step C. A solution of

4- ( benzy|Rostg)re® DRPdiifhibiders benstakdethy ddd{ghptig D@ g ptih . s8<agliptol dndand

1-et b | et hyl i d tri [, . h (2.32. 6.41 1) i
101 ot Pany R TP LY ST S EPPRPES RSB el et ifon Ve ) "
(o cent r ahgik’ {‘/h%ﬁg;gwgg%ds ﬁ’l%\%ﬂ?#lréér%ilg)%gd i?ﬁ{’;l: R o T Il QTR 0T APy

3- (4- (bengyl Qi %p%hﬂ? héd éstlI‘H%r?sYr{]g%% do Hg% Rﬂdﬁ‘ﬁﬁi%{tle%%n(:g)l da% O2mdlipRt ep D

To a solution (E)-ethyl 3-{4-(benzyl oxy)-3,5-difluorophenyl)- 2-

met hyl acrtyhestaeday8)Wlidn acqmpatingd bs praplidediherean hath DIPP¢ 28hipitdr awagdraiddédedPd/ C
140 gy, 10% 15De t _A.ball of. hyd gas. dded and th
Feact | on ek GORRTAL ai ANAEha o PR i PGB P PLE T e The

reaction stirred under a. rogen | | oan overni ght, at, room :

t enpdPat JPE0El | f%@éﬂ“ftdrﬁsdﬁﬁﬂgéﬂ G LB BHE Gore et B TH A o
gi ve et hylitda @@Ve’?ﬁl%iﬁht‘ég’,r&'sépa%{é’d Q%M&n@n}é )Wa%/'d’f%klﬂiﬂbl@r LSRR ab %}ovided

I ntermedi ate 3 20et hyl 3-(3,5-difluoro-4-hydroxyphenyi)propanoate (11)

[ 0258] Sthepeimand PPE4 3B0bitdr cpn bs dosed-tgtedlss imew raeded. with no further dosing for

4- br ono- 2, 6-di f.1 uorpophenol (23.82 .g,. 0. 11 nol), triethylam ni 5 nL, ,0.39
ror) or b e pE SRS AL Rt it eRnd s s e bkt e R nd
acet at e (alDRPRYinhhit6? igaBRkd folRMedhath DyREndYosklof 2 @o@byRhasRbiined hadedd 25 g,
7.6 mmol ) under N2. The mixture in the sealed glass was stirred at 110C

over nidghtand®1 apdtRdsiphibtebinglie exeningorafienparat ure and added Et 0Ac (150 nl)
and stirred for 30 mnutes, filtered through celite and rinsed with EtOAc
(3 x 100 [MO7] Thearf bd nacatserwasidaciistef desdgasi dfla cRMpei@id 2sopipide@ herflmeandfaqgani ¢

| ayer wa arated, and,the agueous | ayer was extracted .

2030/ 080 b L85 BS BT STl T RPEAL O 5 D6 Ty TFRE GAME P ayer s
wer e conhippgdn@adhyeskigdd W e awatraithér itss A&@dma}thetwim%n(o}%an? and dried
over sodiumsulfate. After filtration, heptane (200 nL) was added and the

sol ut i on phasiceondBimpwthesy 4nd whenttp startTheerrupsLAdiyshr prrecias thatapywas

filtered, hed wi.th heptane.(2 X m.) and dried to afford the desired
pr odﬁz((:)t é:gﬁﬁl%ﬁl%fh\fvltﬁ}@glﬁ?%\ﬁgtsloq%il%spé%?e not her |iquor was concentrated in

vacuo to in additional desire roduct, (10) .as, ,a pal e-yel solid. 'H
v 400 HE0A Qpans pisSinesh heh the Bragsih ol it iprBg i e S |
2H) . 6. 29nkiditor ke adBindsiéiéd inltkRinge-doda p!-h'e:co&llp'))und‘lar%%pm inhibttof ask Hz, 2H),
1.33 (t, = 7.1 Hz, 3H). [0259] Step B: To a solution of (E)-ethyl

3- (3, 5- difpimydaied nthpgmgky pHesipgadabjd. ar e s{nk®) capeyle. Wknghe @ma®undwvhyd in

et hanol ([?prh}nb‘{‘{%? al%qlg%qnilsat%l/'e i1(1 g&paﬁzﬁé dc}soag%s, ucsc)%%o%}{(ﬁ) ?s) forn'?‘ulated into a pill,

25  tablet or capsule and the DPP4 inhibitor is formulated into a separate pill or capsule.

[0209] When a compound as provided herein and DPP4 inhibitor are administered in
separate dosages, the compound can be administered first and the DPP4 inhibitor can be
administered next, following administration of the compound. Alternatively, the DPP4
inhibitor can be administered first and the compound can be administered next. The time
30  between the first administration and the second administration can be varied by a skilled

practitioner. In one embodiment, the first administration (a compound as provided herein or
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bal | oon of hydrogen gas was added and the reacti on was evacuated and
back-filled with hydrogen three tines. The reaction was stirred under a
hydr ogen Wal2be80B7er ni ght at room tenperature, filtere®CTASWINETPad of
celite and concentrated in vacua to give ethyl 3-(3,5-

di fl uoro- a@ﬁ%l'nmidyp)h)eﬁsyﬂo)lpweqummadiete(ym;) the 3&ont @edmedstadtien4a ednhp«bund as

2-(3.5-difluqro-4-hydr he ycl o an c rboxy ate LOEt

bel( 0702 FGH G BT e SR ORRIah ) ThST D GOTboar Bt e riposd Shpiniyration
pressur e-idhg 2Vfﬁ§1u@:§|cheﬁim€u'té%r Wﬁln?ut@s qSﬁﬂlH&EQBbQﬂ(ﬁ{lteg %?’6@%119ute@ llﬂoum)i )

ni et hyl am ne (55 ni, 9 nol), ethyl acrylate (34. : mol ), DMF (50
20 ). pi@lulsa&thrS(éI_MmIadeh(ane q(HoupQ 7diouss, § Hommod )mma,nld) hqw&dlmculprDsph| ne
(2.34 in the gSSt t ube and

(oS e s B ou W HIGE PR aeid MR Gy SR Sl S B 6 oo

t enper at WdenidiRGatinAG dokfRund-}s wasidad dedin aHa T PRAIRRIIBSinSthé Fiodeng or 30
m nutes, filtered through celite and rinsed with EtOAc 53 x 100 rrsz The

filtrate f@)é%W%fbb)dihﬁaéHllwt! fiopref poom@opMl asproied bergiring/ar R ipkigitor in
separ at edy,, ot he aqueous |ayer was extracted with EtOAc (2 x 50 ni).
The or gani © ‘s were conbi ned and washed W|th water (2 x 100 L), brine

S ST SN P a0 T
2010/108033 pRé-TdcbliR28R 96 BDPO4 Vighibigor, difRr fesyl &1 1Hﬁclﬁbl@Qio@ést ah @davasn to
filtered, washed with heptane (50 mL x 2) and dried to afford the desired

product dBe eontaigers coriping\g e linid doses avithbe ainfpirgatisnaleaskegsria st deseraking n

twin) to i it desi duct. Sy | e- | ow solid. 1H
R (400 r Peaihdaa Bep oy hESBLRGHELint e ARk Sl "3 30 151y
6.29 (d, hWpedipidentiz, atliblrl)scle'.ﬁ&lﬁz{hd(lhétabdlfd)s,ynéioﬁﬁ: élﬂi/OlJthei?lekpéﬁl,veZH)ltedl 33 (t,
J =7.1 Hz, 3H). [026]1] Step B.. To a m xtu

N- et hy| -SNMPHIRS: somph?atﬂpawgh%eﬁ?le?lﬁeP(efeve%%w%ladwda%mfée%almv 10 g
on a dry el ol hRasi shovd: 068 nol ) in ether (150 ni) at O0C was added a cold
sol ution orf potassium hydrOX| de (12.60 g) in water (21 nL). After stirring

for, 2. A6, AnBRLLS0 8F iiNG JELON, SERERERbaSSIULON, fbod NS gyl ti ng

di azonet hane "'was a a SO

uor o- 4- hydiicaxy phesybpac by hddtmstériid) a {otnpfing as Qlcﬁd&dméle)m hid £DPed ifHiB@orL) at
0 C Aportlon of palladium (Il1) acetate (0,372 g, 1.66 mml) was added
f ol | owed Hif Bethedier P& saRdBBY S HIE %@eepa%mﬂv ﬁ%fﬁ‘é“@émj’t“flb?f thaRPEPPI¥cess

was cont igpesbntieigdl o Ol 2aOTRL NRARASALHLIOMA0A RALLEHML bloba

acetate was a res ting m Xt ure was stlrr
hour QOancglvax@eda leveladietbrd ndlafop syimivestraicd ed atcompuentds aoyidddbexciassd DEdgent .
After renov. of _sol vent i.n acuo the resi due was purified

chr omat odP]é‘ H?fl dHogd g]iue(ésed%‘fe s(@eg EPRPARICH PYHESH )Cofweé‘flf@{avatﬂﬁgledesi red
pr OdUCt (%@os@ﬁloﬁltm% @ev?&:ls 'tlﬁjat el DNVRI ot Q. MEEZ £r0/ 56 Bles & bRyof br GFlne Hr= 8- 4
H, 0 (q, 1= 7.1Fz, 2H), 2.45 - 2.40 (m 1H),

e 1. 74 t{ught hin. 131@@1 ditesd c’émlséb& mehntred pdomomerclly available
20(2, 2- dl grlmc TYeltéiQ {haggo not 1%q121retglgg'gl or u1'€ne s)amples

25 [0212] Another aspect of this invention provides methods of lowering blood levels of
insulin in a subject by administering a compound as provided herein and a DPP4 inhibitor.
The method comprises administering a therapeutically effective amount of the compound
and DPP4 inhibitor to the mammal. The method further comprises steps to measure blood
insulin levels before and after administration of the compound and a DPP4 inhibitor. Blood
30  insulin levels are easily measured by well-known insulin monitoring assays that measure

insulin from samples of blood or urine, or as taught herein.
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16 [0262] Step A: To a solution of nethyl magnesiumchloride (3Min
tetrahydrofuran, 60 nL, 180 mmpl) was added a solution of coumarin (11.4
mL, 90 nrND)2010/8087r ahydr of uran WD 2010/ 080537PCT/ 1152009%/U3883/p685(20 nl)
drop wi se over forty mnutes. The reaction was stirred for 18 h. The

sol ut i on [BRE3]quiercbidr asipedt, ihceingaltdnywadedes(iB@hods)of amateasiter dotdktvels bh et hyl
acetate (.2 x.25 nLS) .Tr@ or gani c. extract sm%/e{tg conbi ned, drj .over sodium
sul fate, PFFERYBE HRECDN P08 9MPRERG Ot BisBYehtian hd A S edPRIFt o npound

(13) as arphhdéeriRowdelLp-PhALE. PheRefod AbHBARS dddisterinSa gler%%ugczm?ol ) was
d ded (17

di ssolved in acetic acid (45 rnL) and 20% sulfuric acid was a m) .

The sol utdtigativiaandedoéd canpd @l a8 piovidetbharginaneé OPPAfinkmbita tb dd mgmintad

| uti I i 20. . ded. Th i
2oL o4, 9Bk PRSP B B PPl R DL v v

conbi ned,adelfihieGatnest aS@eipdih& b pidtieled hedetresiich BPRY GOt Bedoddndrdriyacua.
The residue was purified by vacuum 10di stillation (85 C oil bath, 5

to provi develsigy eajipaseaisusddy vell-Rpven Wesfetiningmiefing agaysylor pt Wughthe2s i,
2.5 Min hexanes) was added anhydrous diethyl ether (30 nL). A solution of
conpound [024] (Metangthep@praetwil Yhik mvBatier profidanmgthodeist diwetihg bleetdher was

added drop wi se, After the.addition.was conplete, the r tion S fluxed
For 90" miRaikE e Sln 4Rt R 1 BB SR B af B ER e T e REE S o
into 18 fliasikiteONtRi MétAed Sorfipriek ¥diRfnidEdhd £@etaPe@tal d efbsivdiagtdupt ofehber .
Water was added (50 nL) and the solution was extracted with ethyl acetate

(2 x 50 rAompoymganst GRRT enhextar 4¢ the mwnmale obhsi metbod grthegcamiises sigpuin sul f at e,

filtered ncent.r ' cuag 1 i he. expe (15).
[0265] st Bp b ERDERE SR a e BT Bl 20 ' Bk GEBEG B FOBIRARAL b ous
20t et r ahyiPRf uhibiito(.SBIvbY tagigcaiel@ald e Qadyimneiired iby hagerous lebinimeudinldy um num
hydride in tetrahydrofuran (1.0 M 1.2 nl, 1.2 mmol) was added over a ten

m nute petpidePle dgviess thaiencage O1od tiglycagdedr el siromsamalss of PRdwas al | owed to
warmto roomtenperature and stirred for an additional sixty mnutes. The
sol utlibon [R&S]codifether gsppeidhts igurarien e vies mirshesy if {9 vomingfeastrigygmpadesg at e

10 nmL) f.qll . di | fat e 10 n).
R L e

celite. Thahedodmmneds bhdihiniasas wbeepeiticaly effedtiveaioum s ¢ab@uadds
concentrated in vactio. The residue was purified by flash col um

chr omat ot apAsa hacingodttifAshiPHOHEBH @MY provi de the desired al cohol
(16). Intermediate630ethélu ' ' ' o '
2- (6- f | udP3L@E- nyertbsyaspecs ofiihiyidy entibRpred e methadsefepeeasigipyulin production

20  in the islet cells of a subject by administering a compound as provided herein and a DPP4
inhibitor. The method comprises administering a therapeutically effective amount of a
compound as provided herein and DPP4 inhibitor to the mammal. The method further
comprises steps to measure insulin production in islet cells or the beta cells of the pancreas
before and after administration of the compound and a DPP4 inhibitor. The insulin

25  production of islets and beta cells are easily measured by well-known assays, or as taught

herein.

[0217] In yet another aspect, this invention provides methods of preserving islet function
in a subject by administering a compound as provided herein and a DPP4 inhibitor. The
method comprises administering a therapeutically effective amount of a compound as

30  provided herein and DPP4 inhibitor to the mammal. The method further comprises steps to

measure the function of islets or beta cell’s ability to produce insulin before and after
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[0266] Step A: To a solution of malonic acid (21.5 g, 207 mol ) in pyridine
(50 nmL) was added 4-fl uoro-3-nmet hoxybenzal dehyde (16 g, 104 mmvol) and

pi peri di n€¥0201098M3y. The reaction was retluxed for 13 hPCWAS2109@e857@dded
(25 mL) followed by concentrated MCl 5(40 nlL). The precipitated product
(17) was adolihiecitech dfyhef ¢dmpcamti(and amPPdashibdomi ThHe inatlerprod@B61d pf Bleepard8. To a
sol ution of ( 127 in ethanol (4 was added Pd/C (2 g,
7006 Degudin a5 O BT EOH BY Y HPOBEA GRS RS AU St ¢ he T eact | on was
evacuat ed and back filled with hydrogen three tines. The reaction was
stirred JREEH altyeprmpgapdypdng %Hseék}a l@ﬁtﬁw@%ofrtb%m'eﬁm@feaﬂm gan ke | tered

t hr ough i I i nd
(1ey 1 03B TP TR B ER T AR AR bR Bl RS e A R R

(2.00 Sg, M Orelpantmil gl yan dompdimd suylrd Gdechacingag ]b5fcn1n)u1atél’dmtct plbnammtlsﬂal ed
and heated at 90C for llej mnutes. The.resultin _Fhutlon S poured into an
i ce bat h,CORBGEINANT DECPRRYNHIOAVIR APPrARFAD DN éaF‘éeé’Eﬁ Gy"'grétipitate
was col | Qﬁﬁﬁﬁ'ts bidfdah bE %ﬂrﬁﬂat@d‘&t&‘@ébﬁgné{%s i sM\Fﬁi %émi‘-?&lﬁi BE]QI\ﬁ'di'ga&%Hpound
(19). [0269] Step D To a solution of ketone (19) (3 in

t ol uene/ tfetmsalydr aftabrla, qassnlis @Olsntqwcivais caaiidad, @no‘thasgels( 3lugrieg, oelgnaﬂmml )
and copper, (1) chloride (0. suspension .as heated at 90
& or 30 e d et @Fess Bt T micigen B, o el RisacE b " 2

. 33. 6 dsFohndesindddekievetha ARsSWSPERS ieuidnasorie 8ti@d], aéctdiOphréitefalr 4
hours. After cooling to roomtenperature, an aqueous solution of HCl (50

mL. 2N) iasapedidrngalaidragprenad grassqasmalaasdiex intiatr el admistshgtion. idoreover, the
2010/ 03053 RCTAHSRINL BERRES AGLALE HfferndPeyUchyic TR A HopXT racts were

conbi ned over sodium Su conceh I'n vacua.
The resi dusainas rgeuse Forathldiont lasddicon, unecohpcines cgr tadayni (lﬁtewp/fnb_at OAc in
hexanes) to provide the desired ester (20) as a mxture of isonmers. 5[0270]
Step E: TPO8°®®| ution of (20) (0.79 g, 3.2 mmol) in ethanol (10 nL) was
added Pd/C (0.08 g, 10% Degussa type). A balloon of hydrogen gas was added
and tlie B3] ohhagesipoyads cindd famﬂbtaékwmqonémowmltplﬁwrddgerﬁs Pheasaens| mes.

The react Ingr}o%@}ets&:dl 1é{oet%blggd§r for m@%gdgg 1(1.1 a(Ll S%P élo%/? e‘% ofapOM

terrper ature COI’]CGI’] ed I'n vacuo to

provi de canmieisngtion2d) adni;ﬂ[sﬂigcﬂl}y ﬁﬁbellih d?nusI@laﬁmSl(ﬂhhﬂzdn@ﬁs ﬁfut@S tTee coppurds. 06
g, 4.2 mol % i n dichloronethane (40 rnL) at OC was added boron tribrom de
(3. 96 rnlcankg adgmigigeipd trepgdesspliy, |aBﬁ11C%!h‘%e formplaged aﬁéPSt?n%lfﬂ%as%ﬂ%ﬁaqagﬂéﬁed

W th et h_?aﬁglthc(ﬁkem:ﬁh C%Hé)%\ﬁﬁ& O 12 SRS d:%t gthﬁl | Ao O ﬁ‘%\q{hblﬁcf%ﬁl%[ bonat e

(5 n). e organic I was separate ried over so ium su
filte&bed theydcandreosed rrmoad)manonamﬂaomm lototwai conipoenéx pect ed product (22).
151 nternedi ate 7 ethyl

2- (2- (3, go2120]l Wiabr-foyaileXRITeNYde)is yied [Q@ieﬁpbr‘llvélﬁﬁﬁhtaaé funBOB RepDR LA Step A:
In a 350-nL pressure-tube was added 4-brono-2,6-difl uor]g)ghenol 23.82 g,
0. 11 nol YD harprpeqnigelaisiareey BadnPubhsigog F%@lwanﬁeilr%ﬁ) Biladriphia, P34l eg,). 0. 34

mol) . DVRiais incor porated herein by reference. Moreover, for a brief review of methods for drug
delivery, see, Langer, Science (1990) 249:1527-1533, which is incorporated herein by
25  reference. The pharmaceutical compositions described herein can be manufactured in a
manner that is known to those of skill in the art, i.e., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping
or lyophilizing processes. The following methods and excipients are merely exemplary and

are in no way limiting.

30 [0221] For injection, the compound and optionally a DPP4 inhibitor can be formulated

into preparations by dissolving, suspending or emulsifying them in an aqueous or
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WO 2010/ 080537PCT/ 1152009/ 068576 ni), palladium (11) acetate (129g. 5.75
nmml ), and tri-o-tol yphosphine (2.34 g, 7.6 mmol) under 1\12. The m xture
was seal edOi2A10/(8e53G| ass tube and was stirred at 110C ove@Cmilugae09{0e857dour s) .
The reaction was cooled to roomtenperature and Et 0Ac (150 nlL) was added.
The m xt uroeaquesussdlvanedutions @etﬂbmmeﬁhelfsnmﬂaeroeld, syhthetig hlighatit kedand ri nsed
with EtOAc (1Q0 nL x eflltr e was acidified wi.th.2N HC to pH -2.
The or garﬁqiﬁcepgfﬁefmﬁﬁs‘égéﬁ?ﬁ Rbgtic agjds ?lhgoﬁﬂﬁ%égcqla‘if@rlfﬁ%{%ng‘f’%ct ed with
Et OAc (5Qoflentiofll: adItheQE&ﬁ%%olhBME&% ﬁé@t’bﬁlcCaQBf‘ﬁk %%Qpe%ﬂ%o"ﬁéﬁ@%lﬁm&ﬂqﬂ‘@t er
((100 nL x 2), brine (100 nL) and dried over “sodi um sul fate.

filtrati cagenth,eqmtalm@l @@tpmﬂ@)mtuass adeedabandhe banpoinds pf)tthemelnionmmm ated in
vacuo. The resul ti eC| t 50 m. X
o and drradt TR BrERHRL GhOoPEe LR Dy RREsPeb gs NERE §0Fe

| i ght - yelduemasahild: sdliolTRGAEE sIsbRUOh, by GORERAL fafiheduffer. Gk @mksnadtdidli onal

desired product (4.29 g) as a pale-yellow solid. "H NVR (400 Mdz, CDC13) 6:
7 50 (d agininistrayiqez peneppnts ApPOPpYigie tg thedagiqupo bopyrmegtedgrq gped Jxthes, 9 Hz,

.5 , 3(1J =7.1 Hz, 3
[0273] S:‘fgl(lnﬂatlélnol_gauc}rhébfﬁ%ra&?s q’lg %Jel%’% Iw%l_ﬂlt erl%?)l\l- Sn tr osoguanl d| nlt;l)

(etTﬁirA?ﬁréBE??L)l A G GiRa e sfraSullul ShoatRidPps B RE s  warer |

(21 ). féﬁﬁlﬂﬁtea'fléardll Bg cb@ibidndrivit HhassmaReRatly abcepfabldt@nyeb awaetiher eal
solution of the resulting di azonmet hane was added to a solution of ethyl

3- (3, 5- dilinowarip the-ay dyuskyphisnyenpaterthe eerapqundy tq be emylateg, a@i@bl%mﬂls n et her
e A A S S s D SRS e O R ST AR

Thi s proctasieyasspeadbdmsunddheiiike, foredrhl ihfatidh b7 arpatinane bs atated.on and

palladium (11) acetate was added. The resulting dark m xture was stirred at
0-5 C f orPharmgsspEcal ReeParasiPnlos ol upscarRsbyaiprcbpnide ths cQmPABISaMh &xcess

r eaggnit €,

Chr onat oot i BETE RNy 3BT B A A R Rp B 7

t he desi rgahybsodlitaddsmgauinthile euxsbriad, Qﬁééh&)d &)]gibtahh/lfhbﬂat@& dvkizce c@EI§13) 6

6.67 (d, J.= 8.4 Hz, 2 5. 05 : .45 -
2.40 (m ﬁJq_fflblefxgl-plenﬁ_sa;g‘uemmfﬂ%l flile uch |as su-_ggls( mcﬂgﬂm la[:tezze?gfl]lmg ep C To a
m xture qﬁarﬁﬁrbylm 248iter: @'élHlos‘éQJiéifaf‘mm/lgE&%Yd's’hf%‘)wke)m;%%élﬁé g@@ne@ﬁéaboxyl ate
(12) (2.04 g, 8.4 mmol) and pottasium carbonate (1.69 g, 12.2 mmol) in DV
(15 nl) weschdidedtabdnpytatoptanl, cwla@m.QBQtlag®amlflom)ﬂthYTh@1umsxture was

30stire rt ov i ght d partitiaoned bet eth acetate and water.
The &anﬁh gloésyplroé’gfn%\g’g' G)é%i QR SR Oé‘rymgﬁ"d\f\eﬁmr%e ﬁfi/ °%6d over sodium

sul fate G}jﬂiﬂy\@&npﬁ{ﬂlfd@h@dlﬂdésﬁ/@p HRintE}Hhtirfd zﬁg@htswn By addeasucahk aedregr aphy on
silica gel (0-20% Et OAc i n hexanes) gave g

2010/ 08038kPEPP Y Y B2DPY/ DBRBT.6 281, Odélgim@@lmépoela t thewobyuchas sodHmt dLigefei d. 1H
NNR(400M—|z CDC13) 6: 7.50 - 7.43 (m 2H), 7.38 - 7.32 (m 3H), 6.62 (d,
A 9. 0 [PR23]12Hprages ddte{ 3¢ pMdedMilleuitahlelcba(lmgs Ay thigpurBose, QQr&Slezmad 1H),

1. 89 1.76 . 1.65 - 1.58 0275] Step D
To'a soi CREBOBFIOBE Al Sousps-t BEnS T eliha siiipicibrute gl sy

Spr opanecaRAYYARESHOFAQRI, q)alymygane8 1, AABb) titaRivhelioRlgdneduer anu(dd, nL) at
0C was added a solution of LiAl H4 (I in ether, 12.5 nL). After stirring at
r oom t enpedatifbde piganip shlyants or solmntmIXEa@A@ma@ffa@dem@m q@néegddag toon was
stirred fpr n r tirred
for an adgl ai%gertlsa #é)g%come%% fol l%fg?tgc)éldmfﬁﬁr %ac [ él%gehe tf: lﬁéleéw (fif

Et OAc. Thetifd édmpduna@mriovas partitioned bet ween Et 0Ac and water/brine, washed
10with water/brine, dried over sodiumsulfate and concentrated in vacuo to

afford 2.18%24 Oharmaceutical preparations that can be used orally include push-fit capsules made
30  of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol

or sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler
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desired product (501) as a colorless liquid. The product was sufficiently
pure to be used directly in subsequent Swern oxidation. 1H NVMR (400 MHz,
CDC13) 6:W0.24p9/08058739 (m 2H), 7.39 -7.33 (m 3H), 6.59PCH/USIeH996857¢1z, 2H),
5.10 (s, 2H), 3.68 - 3.51 (m 2H), 1.81- 1.68 (m | H), 1.47- 1.20 (m |
H), 1.02-suth 8°3la¢tm;e bhﬁ)dﬁlS]ﬁ[:DﬁS?ﬁ}nc&SepncEm lDbﬁ@n(tsZsuﬁh at Jalovasmagigteidnt o a

sol ution of oxal chm de

(15 m) afcarapgapd lOBH‘BPatHP{eﬁ Ighgeaf u][ni sggt c3ps rTL{L%_, %h&:l argtl\?'enpc}/ %So%‘ﬁﬁs géncglé (gssorlmt hane
(benzyl OW)sus?peﬁd&'J 15'5H9£H?@h§ﬁlﬁ§-)su&y £4 1RY 8y, |11)qm%§ ﬁh@ﬁﬁhb&a%md Néca%gtﬁylgne 7.75

mrol ) in dichl oronet hane was added, followed

Purifi catglmlSayInfaﬂéEﬂoncﬂﬁartohmbgmdpmﬂd@d] élllfolmaﬂgmns@@-@@D@dlmavea@oro? g of

desirdpo t .(502) IorI ss 20liqguid. "H NWVR (400 MHz, CDC13) 6:

0. 37 ijﬂ;‘j'%? ﬁgosag?s ta'(’lfh °‘2§H)°E Agmifgstraiohog (m 3H), 6.65 (d, J= 7.1 He,
78 - 1.65

(m 1H) 3@5@% 2"@1'3*38“? ﬁ?mmt‘a“f’é*n]??fFD@P%%Ofﬁca@%ﬁéhﬁ]ﬂWﬁ’é?é’l?%%‘ct| ons were

conduct ed, %g%@ﬁlﬂGIaFe‘a 15'&%09&&&1@&9'111;91‘?@10“ bed in US patent (US
2004/ 0092538, pp 40-41). 25[0278] Step 1: To a solution of ethyl

2-(2-(4- I I 782 g,
2. 25 ol AR %w‘”(oé bw?’a"’%f‘o’ﬁyk%%ﬁ*pf*%%ﬁ“ @sgeaa%%l@#n%éiﬁé%f%% ind
t he m xt uneennas aEHdeﬁdeMbdMIV&ebyldfmgem bahid mns@vmmynpgﬂséntarﬁdrt feom
filtration thro hcellteadwas filtrate was

concéflt r AEHUiEF %%E%FaOItao“egf’P%ﬁ‘dwﬁ 55 %)F S‘él‘éag’?r% %P’é‘ﬂﬁc& (506) as a

pal e-yel | gu1biodi @ ronldiBar! HQHRﬁoH@ﬁoﬁ%Eh&'dﬁ!ﬂidlb!te{?h'ﬂl%l§Q581eb€a19§@8|10931d%90t ly
i n subsequent coupl Ings. 1H NVR (400 MHz,

2H), 4. 96r(drer sdible gas2@ fram @EopehpntXkde, dlzy 15<0Ndel ml@(}n( nin tﬁfb—&tqsebf ?0 1 66 (m
1H), 1.33  W0D.2010/080537PCT/ US20091068576 - .19 4H). 0.97. - 0.79 (m
2H). Int é?%séﬂﬁ“éﬁ%eaeg’ﬂ%%ﬁ?o%f:&“ﬁ é 3%%’?1‘9?‘1%’(8‘)0& et ggl(%gﬁg”el %[ 0279]
Step Al Tfetare8 @hduhOrCHurs IS Eopidephemels., @Rtk fohise th SPinMaRL dr inBufflator
tetrahydrofuran (2 nL) was added cesium carbonate (128 ng, 0.39 mmol) and

et hyll5br e &e damlqtadigontaiping @, By denpiiy obihd comeownsbandi owitakls pewiderade at 50 t

over ni ght C s quenched with water and extracted with ethyl
acetate (S§Ch Qsllﬁa(r?%% 51 %glwgr ganl c layer was dried over sodium sulfate,

filtered, ncentrat due was flash
col urm: cHPER: SRR BhE S be SRl I R R BB RSP et-o hy!
2- (4- hydrigxpamnenjektion &) @sahadiR ihf20i6h. Fbrh@hii®ifa Bjtion can be presented in

7-(chl oronet hyl ) - 2- rnethylbenzolllthloPhene (511)
unit dosage form, e.g., in ampoules or in multidose contamels with an added preservative.

20 The compositions can take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and can contain formulator agents such as suspending, stabilizing and/or

dispersing agents.

[0228] Pharmaceutical formulations for parenteral administration include aqueous
solutions of the active compounds in water-soluble form. Additionally, suspensions of the
25  active compounds can be prepared as appropriate oily injection suspensions. Suitable
lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid
esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions
can contain substances that increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension can also contain
30  suitable stabilizers or agents that increase the solubility of the compounds to allow for the

preparation of highly concentrated solutions. Alternatively, the active ingredient can be in
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508509510511 15[ 0280] Step A The sol ution of

7- br ono- 2- net hyl benzoNt hi ophene (508) (0.908 g, 4.0 nmol ) in

t et rahydrgOROEM8038B6 nl) was cooled to -78 C under nitro@€Em/USABO6857¢ it hi um
(2.40 nL, 6.0 mmol, 1.0Min Hexanes) was added dropw se. After the addition
was conplpweler fdmm foeaatsiiomomwithur @iimbls vshicter ed., aterite/ByrQednefired Watet, heforpour ed
on to the mxture of dry ice in ethyl ether (30 nL). The reaction was
stirred t'8%reach roomtenperature for 5 hours, 20followed by washing with

IN HC1, brine and dried over sodium sulfate, f| | tered, and concentrated in
vacuo. THE2¥Ht alife@miinds woialw trdermuatiddn ifictah coraraménstchiovi de 2-

nmet hyI be I 9 ESI
ke ouglP D T T GBRT f o BFlfin RO e ppotho S s B 2a0g.
1. 25 ol docomisuttr, sadionedes, poRbaiykend s staetorteeh y bicafidasaall Qﬂ@hmh)nedatrml cool ed
to OC und%rci nltro en. Bllrt(g@éfgedgdrofuran con;pl ex (3 12 m, 3.12 mol, 1.0
Min tetr %(5?”61?‘*15 Yy Yoles© HSHRTY CTML P he

2010/ 080537PCT/ 1152009/ 068576 additi on was conpl ete, the sol uti on was

al | owed t1B23Mr ntadditioprie therfpandriinne depraibes ipreveRhshiofiesompgunds @Ralsobenour .

The sol ut a It nol (5

1) 1ol | aaaESa aP 2B EH byl R AHAD ARG, Sk o ATt din i ERUMATY L

m xture mlmdtmhegfblmmhpletMbutamcemmlyen amchnasiledy warthy ibramescaiad dri ed over

sod| sul fate, f|| ered, an oncentrate cu vi d
ngfr?hyllﬁlgﬁ%’[ flt”ﬁn bﬁ@mpﬂw PRBOH S(C%fig‘i% g*ff’éi‘ﬁ“ @‘Qtag%l’o meyic or

CO' or | essyAidphob@23AdriaN @91 &am-g'@ Q0¥ emll sl 19%n(a9ce‘1‘)%lé%ﬂ o iSiPe TRl Je WAS

added slowmy to an ice cold sol ution of the al cohol (510) (0.203 g,” 1.14

mmol ) in ldsumIooas)mtlhghyeotlibleodemy)itlve'ﬁh@l eragpleon anpatinglg sablesnitn- ed and
warnmed to roomtenperature for 1 h. The resulting solution 10was quenched
sl oWy vM[DhSHatAmﬁhaﬂ/e&sodthﬂ:[muﬁ\ceay boratsefo( h@drmphobanphaexbeacit @dowipohnds

di chl or onet hane, rgani c er was dried over sodi | fate, filtered,
and concdif ,bgp@(ﬂ)lqyﬁ v wéolpss Mysiongae “ﬁﬂm&%ﬁl@m%s oigehvely vehicles

’- (Ch'sor CH?'%EIlHémfo?h%%PB/ ezl bint &b&?&?ﬁ@%éf’é&é& ethBodiR@8k, 1h6-QlilaBRg 2
yeI ow oil. Intermediate 10 15et
2- ( 6- hydriexsted|tR lioshnmestcrahy dlmpf@apdlt Sadhdipoteomby @e etatrally dkdjibed in Woodle,
etal., U.S. Patent No. 5,013,556. The compounds of the present invention can also be
administered by controlled release means and/or delivery devices such as those described in

U.S. Patent Nos. 3,845,770; 3,916,899; 3,536,809; 3,598,123; and 4,008,719.

20 [0232] Certain organic solvents such as dimethylsulfoxide (“DMSO”) also can be
employed. Additionally, the compounds can be delivered using a sustained-release system,
such as semipermeable matrices of solid hydrophobic polymers containing the therapeutic
agent. Various types of sustained-release materials have been established and are well
known by those skilled in the art. Sustained-release capsules can, depending on their

25  chemical nature, release the compounds for a few hours up to over 100 days.

[0233] The pharmaceutical compositions also can comprise suitable solid or gel phase
carriers or excipients. Examples of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives,

gelatin, and polymers such as polyethylene glycols.

30  [0234] Pharmaceutical compositions suitable for use in the present invention include
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514 [0283] Step A: Sodium hydride (0.5 g, 12.5 nmmol) was added slowy to a
m xture of 6- nethoxy-l-tetralone (0.881 g, 5.0 rnnol) and tri et hyl
phosphonddO0ep¥®8o32. 5 nl, 12.5 nmol) i n anhydrous tetraRgdABRWOAMSIRS nl)
at 0 C. The reaction was warnmed to room 20t enperature and refl uxed under
ni trogen docrrpoéiﬁohsnwhacin‘ﬁheacte&dngmd]iemﬁs)ateurcmtamsi iqm&h@hmiltimhlmeﬁfmiee and

extracted wnth th acet at e. or gani e.was ed ter,

i e arntting; Thd ot o Simeo et Bo b Mo Lt i aEs AR AL A S esur .
The resi dys; e&‘ﬁ%u@lﬁéeﬁéoe@n lﬁYe Ju'bj%’éhs %fﬂﬂﬁﬁ@@v@ﬁ@%f@lﬁb skdion, @6 |maﬁlﬂél%fEt OAc
in hexanes) to provide ethyl

( 6- met hoxagdn@nigtr mdmymddhmmblgmmt@f the pefycriplin dnyeicae tRetemisan of @n 2ectye
64. 39 2 080 PCT/ 115 009/ 06857 0 St B:
S S or Rt Py conf BB O ZoB A TE gl QRS Rb e o5 P

was addeche&dye@d(s&%m@gno\w@@}[&gussa type). A balloon of hydrogen gas was
added and the reaction was evacuated and back-filled with hydrogen three

tines. Tr[@zjsiacffdl%y\é@l% §Gddﬁfs@8’1#@9%&1@0&6’[%991%%:@%%99& %Wﬁ&&fg&ﬁ%al?ﬁ room
tenperature, then fil tered through a pad 5of celite and concentrate

vacuo t o dffieveveeddyyicarbg astlrmmtmmwalltvétmmhqlummmﬂSML enmbl yoYleleatrat e ( 513)

(0.708 g, 88. 7/911 agha col ss oil. [0285] Step C. To a solution of ethyl

2- (6- et HBRdpstng O lef“éflf‘é dr onapht hal en-1yfl acetate (513) (0.708 g, 2.85
de. (0. 809

nmol ) | or onet hane . ( 0 C.was added boron tribro

rnL, 8. 5d8#ﬁf@| )MO*PHéelsEﬂXéFt“iYcﬂ‘?HL\A%‘%a%et”PF FEftFa%Pfdtge Rompeundsgle ‘é’ﬁ@h%‘&”\/ﬁaﬁh
10et hanolpe(fteftnlneli® 's@é@ﬁ%d@ﬁaﬁn&%ﬁ%a@b%eéﬁkﬂn‘ QN @fu2ed} %eﬁhfeﬁfabonat e (5
m.). The organic Iayer was separated, dried over sodiumsulfate, filtered

and concemimals.etl. | lmy deioutning tbk Bion (thtdoserietbalrre GGt Qf th¢ hgpulation) and the

éb( gzy(;]yg_r y-(%l’ 0§€ @F%ﬁ%&tﬁ:ﬁﬁ r& ht hgba%ff%@e?cgwfa 1on eTlge5 %'éto'b%?vggén
3- ( 3- chl apeicAndyrPeyphemyt)s de Rl dp)éh@é RN Eun(IR1E Plesscd €l rFS516A
[0286] Step A: The m xture of 3-chloro- gdr oxybenzal dehyde (0.783 g, 5

mol )15and)eéfc/¢¢yllLQs-o @nd Ephe rﬁ}@lpmlﬁﬁﬁ}ﬂaﬁ’yhlbld @)tbfrl@mﬁuaﬁamctce(szleme&mevl 5 nmol )

hyd d t f
|, nhychrgs {Ef AR OLULAN L 83, Ak) 35, heal ad.A1, 80, G under, i Lrogen for
chr omat Otfbﬁﬂdﬂﬁn{ézﬂ&’oﬁ@@%gb fhalﬂﬁ%ﬁiﬂ&&)c  {60) um @vHudenet Myé dosage of such

3-(3-chl oro-4- dlr oxy fheg%ll hZ met hyl afcr yllat e (515) (1. 11h 195d 2}‘1’/() as a
white solGogpounds lies preferably within a range of circulating concentrations thaf include thé EDsg
with little or no toxicity. The dosage can vary within this range depending upon the dosage
20  form employed and the route of administration utilized. The exact formulation, route of
administration and dosage can be chosen by the individual physician in view of the patient’s

condition (see, e.g., Fingl, et al., 1975 In: The Pharmacological Basis of Therapeutics, Ch.
1).

[0237] The amount of a compound as provided herein that can be combined with a carrier
25  material to produce a single dosage form will vary depending upon the disease treated, the
mammalian species, and the particular mode of administration. However, as a general
guide, suitable unit doses for the compounds of the present invention can, for example,
preferably contain between 0.1 mg to about 1000 mg, between | mg to about 500 mg, and
between | mg to about 300 mg of the active compound. In another example, the unit dose
30  is between 1 mg to about 100 mg. Such unit doses can be administered more than once a

day, for example, 2, 3, 4, 5 or 6 times a day, but preferably 1 or 2 times per day, so that the
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[0287] Step B: To a solution of the al kene (515) (0.481 g, 2.0 nmol) in
ethyl acetate (20 nL) was added Pd/C (48 ngy, 10% Degussa type). A balloon
of hydr og¥f 2004833 added 25 and the reaction was evacuRCESaNG/0REK-fil | ed
wi th hydrogen three tinmes. The reaction was stirred overni ght under a

hydr ogen thal daape fitr ar/ddep adehpemaherange bheN01 ikd steuedS ntymugh vaeighadf of celite

d ted in. t i the.i di t hyl 3-(.3-chl -4-
VIO 20101 08D SHBEH TS0 08B AP ey BT oH) 19 S2UL IR PrOSHUBR ( SL6A)
(0.470 g1su93@ct%92@' 8% Ast¥fiioh SarndI Qb it iheldey Moh Extbnd Bra:nub@aPer @ éds2r dhHs;

I nt er nedi at'e
5- chl or o-and (e kdroe oaves. lypirs - Bhvididierundbisropdf hiveaveR that theyspeoipe npsmley el (ferady

516B517518 .. [0288 AT | ut f ethyl, 2- -4-chl. henol
(160005, - garicukrdafel y7h SBpdi ot Bt o il To i il Bk PR sBRUES T 1a o
g, 105 mmdlpouh®@thpEEd;hie Zoe, BEYOWOIEHS boReNthRABN8eX BadBdiends, th&hdBlgl. The

m xture was refluxed at 100C overnight, then filtered through celite,
concent r dCEW featedathe tpgasliopte o @dmynistraiion: drrgaat extelphy obsr dosk haga gel

(20% Et O Ln. ng%gi rovide 2-(2- ~4c C X nt anone
(5108 ( 10-BP5 RASRGHn Am B U S s B3 L AR R RS RRET' O
met hyl t rch@hey) bk phwslp badeirstoodob oiosteof(skdl B e aé4. 8 Mol ) i n anhydrous
tetrahydrofuran (125 nL) at 0 HC under nitrogen was added portion w se the

pot aggi UOR3B]t - Rl d8saled cbh Be ol FhoMBbout IBDIRY tablet bF | A BlabOurG0D g 30
m nutes, 15the m Xture of 2-(2-brono-4-chl orophenoxy)cycl opentanone (g5168)
(10. 8g. 37ke® apgp R day.rpre@pltini/dnes par day-(Aonertimeygleageauestle poublet takpe once
resul ting m r stirred. r t - . Ni for 3
nours. ety heBuiiodt biobBisRhnl SRR B (P MR, rhOBRR R,

et hyl aceiffatecan Beebaiigait ceaphas enavainl wastdichoMetaln d Mkt pHOvalwes, bydedpedlesm t h
sodi um sul fate and concentrated under reduced pressure. The residue was
puri fi ed B3 'Fieass gy Ry SvEeHg PLESHYS-of byiany ealeggvommfe% Hrconeolisd isrines)
to provide 2-bronp-4-chloro-1- (2-nethyl enecycl opentyl oxy) benzene (517)
(6.21§, 4823 lasambersiceyshvsts use Hosagy»RHdOIGSORBIRATAUNE 2009 A0BEETS

apparent to those skilled in the art. Further, it is noted that the clinician or treating
physician will know how and when to start, interrupt, adjust, or terminate therapy in

conjunction with individual patient response.

[0240] For the compositions, methods and kits provided above, one of skill in the art will
20 understand that preferred compounds for use in each are those compounds that are noted as
preferred above. Still further preferred compounds for the compositions, methods and kits

are those compounds provided in the non-limiting Examples below.

CHEMICAL EXAMPLES
[0241] General Methods. All operations involving moisture and/or oxygen sensitive
25  materials were conducted under an atmosphere of dry nitrogen in pre-dried glassware.
Unless noted otherwise, materials were obtained from commercially available sources and
used without further purification.
[0242] Flash chromatography was performed on an Isco Combiflash Companion using
RediSep Rf silica gel cartridges by Teledyne Isco. Thin layer chromatography was
30  performed using precoated plates purchased from E. Merck (silica gel 60 PF;s4, 0.25 mm)
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[0290] Step C. 2-Brono-4-chl oro-1-(2-nmethyl enecycl opentyl oxy) benzene (517)
(6.2 g, 21.7 mmol) was heated at 150 C for 6 hours. The residue was
purified WO 2p1048bS3¢hr omat ogr aphy on silica gel (5-10% EPORIISRINIMESSAMhes) tO
provi de 2-bronp-4-chloro-6- (cyclopentenyl nethyl)phenol (518) (5.7 g,

53. 0% asand spetk meve akbaliz6f 828 1pngStvepe Diravioket highkt fallewed by an appropriate

2- br ono- 4- chl or 0- 6- (cycl opent enyl net hyl ) phenol (518) (5.7 g, 19.8 mml) and
Anber ystSEYE5°%85H: exchange resin (5.2 g) in toluene (100 nL) was heat ed
at 80 C f9843] NoMdISar nRltRSEANSHahYe ((NMRADREL Y SErelocdr8& 6h Y@arifd [doshed of f
and the filtrate was concentrlated In vactio to give

7- br ono- 500htwnen@Hpspianaditye nHd¥ MiRaghemidal shifly eleopeert mmpa]ts pa@)lli¢n (% g,

o o ey Bl Pk AR L RSP Fne i SnROEL SRRRI RS ALt e
5- chl or 0-36¥72pi D[S RZOS S0)aR1@erhat @¥tdaghe™ BNV infog@ltaxylabelagdiifl tHe520)
(1.0 g, 44.5% as an off-white solid. h£293] Step F: Simlar manner
descr i bedofleyingHernaasnmpikipiisityfs, §i8gley dndeuhiefed tipiets ¢rvsess; 7 multiplet),

5- chl - ' ; - yGl - t I . (0. 640
. T567. 9p PLRA R ED LR nn U FRER! ALY AR CRER g BNy o
t he synt Heshes afhefeihd Jruwsignalgrdtipicisynihasestvedhad ibnimelicedited g@gnal in

5-chl gro-7-(chl or anmet hyl ) - 3H- spi r o[ benzof uran- 2, 1rcycl opent ane] (522)
(0. 638 g,aueviogoyasgyosdeped | ow oi | . Internmediate 13

207- (chl t = B 5 I b f 25 Tkl | ane 529
G o R e R L R B A PSR D hesi o of

522 dt i e | : | . .
7~ (ot or JUEty yOUSH RS RIS PATLERIEF LS I APLROOP spshenssispreisso)

[ 0296] Stweih APh&romendetua § 2riboas dolfilnbor ophenoxy) cycl opent anone (523)
(13.3g. 592. 7%, as a yellow oil. [0297] Step B: Provided

2- br ono- ‘[0246]0rIQ‘_eﬁ3m'ﬁt3r Phylengeyelagest ¥ Gaxyl benzens (@dhankd®: vitha 73. 4%
as a colorless oil. [0298] Step C Provided

2- br diro- B2hecogobopeiwny (Ganiny 1§ 24CH1 U ophdadl VI35 6(dgteRtog, 62.2% as a
yellow oil. 10[0299] Step D. Provi ded

7- br ono- 502471 or Mid3biv sy ieadtlvan nefdpaaforRed In £ BodtagedntianeEXP328) (8.2 g,
100%9, yellow oil. [0300] Step E: Provided

5-f1 uor o-[@24§Ipi Wakb prydaétisnadT-starting ByeliaRenhanRlticii#B deexited Cthaebshpb®rit)

(1.75 9, a?e6 kr?(%?/n c?fmg}r/] be(:) I)Iei)midtarelalcs)gcl)uisg; to methods known in the art or as disclosed in
the preparation of intermediates or examples. One of skill in the art will appreciate that
20  synthetic methodologies described herein are only representative of methods for preparation
of the compounds of the present invention, and that other well known methods may
similarly be used. The present invention is further exemplified, but not limited, by the
following examples that illustrate the preparation of the compounds of the invention.

Preparation of Intermediates

25 Intermediate 1

S-chloro-7-(chloromethyl)-2,2-dimethyl-2,3-dihydrobenzofuran (5)
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[0301] Step F: Provided
(5-fl uoro-3H spiro[ benzofuran-2, 1r-cycl opent ane] - 7-yl ) met hanol 15(528)
(0.610 g.WO20MBOR®E a colorless oil. [0302] Step G ProVPCadaB2900068576

i ntermedi ate

7- (chl or onet hyl )OH5-Of | uoro-3Hspiro[b uran- 2. 11-¢

(0.610 g, 92.3% y okfos | nt'ernediate 14
y-2, 3-di hydr o- Cg/en I 5a@)gpate (éuVD?O’l
O rOet S. 533 [0303] Step A 'IgpegAchlral base 3
mL, 35.7 mol) Was added slowy fnto the stirring mx?'ure of

2- (5 nmet hoxy- 2, -d| h¥dro 1H| i aC|d (530) (7.0 g, 34.0 nmol)
in acetone (170 ) After t he dd t| on_was Lonpl ete, an 5additi onal
portion of acet oy [ g Was continued for | hour.
The precipitate was col | gct;d by filtrgtion, hed with acetone and dried
under vacuum The ¢golids wer e rel-suspencf d in acetone (100 nL) and wan-ned
to reflux until all3the solids disssolved. 'the sesulting reaction mxture
was slowy cooled down to roomtenperature overnight, during which time the
preci pi t J0249]f Btopd: Thhessuspestshahyl\sashlcodl-Bedrboyientoald@ g t 14 windlginsol i d
was col l ected and washed with cold acetone by filtration, The solids were
di ssol vedimathyNoxramiga 0% 3@t addeiRopsEuborpiE @rgdnil 6| pRaek 24s- washed

ui th. vt Gt Ben Arhed ot t hisodiain | ahe A0l SORGERLALed JoncupRig Lo

cd»onent ane] (529)
hytb Hof5- h ydr ox
0/53 PCTAUS20091068576
henyl et hapam ne (4.6

provi de dfhydr o- 1H i nden- acetic 1.65 g,
23. 5% 9%, 9%16«1:)0 laslmlmbﬂatmesillﬂited WlﬂSfV@@ﬁ@O 18L93pn$£xﬁ’imd’l‘ivkh athgl am‘etate

(S)-2- ( 3- d| h -1H i nden- 1 acetic 31) 0 mmol)
bl FoSoAT00 T e GFEBTORES e CORBHGE: PER T w2t spFicddieSid 460 C Tor

2 hours. c'BHé‘en%‘aleﬂ%‘fvaé%STE@fBéiﬁ%Q wal pUARHPby J}h‘élﬂaﬁﬁrﬁﬂiﬁ (WesdiEgsel yed in
ethyl acetate and washed with water. The organic l'ayef was separated, dried

over sodihgmamy) fogtreyidé Hetdesieet! estedt (boncentrated in vacua to provide
(S)-ethyl 2-(5-nethoxy-2, 3-di hydro-1Hinden- 201-yl)acetate (532) (1.8 g,
96. 099 ad0250]oi3tep B: To a 20 mL microwave tube was added compound (1) (2.00 g, 8.31 mmol)

10 and N-methylpyrrolidinone (15 mL). The tube was sealed and heated in the microwave at
200 °C for 8 h. The solution was cooled to room temperature, diluted with water (50 mL),
and extracted with ethyl acetate (2 x 25 mL). The organic layers were combined, dried over
sodium sulfate, filtered and concentrated. The residue was purified by chromatography (0-

30% EtOAc in hexanes) to provide the desired ester (2).

15 [0251] Step C: Compound (2) (2.00 g, 8.31 mmol) was dissolved in formic acid (10 mL)
and water (1 mL) and refluxed for 18 h. The solution was cooled to room temperature,
diluted with water (50 mL), and extracted with ethyl acetate (2 x 25 mL). The organic
layers were combined, dried over sodium sulfate, filtered and concentrated in vacuo. The
residue was purified by chromatography (0-30% EtOAc in hexanes) to provide the desired

20  ester (3).

[0252] Step D: Compound (3) (2.00 g, 8.31 mmol) was dissolved in anhydrous
tetrahydrofuran (15 mL) and cooled to 0 °C under nitrogen. Lithium aluminum hydride in
tetrahydrofuran (1.0 M, 8.31 mL, 8.31 mmol) was added over a ten minute period. After
the addition was complete, the solution was allowed to warm to room temperature and

25  stirred for an additional sixty minutes. The solution was cooled to 0 °C and quenched by
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[0305] Step C. Simlar manner described for the synthesis of (514) was used
to synthesize (S)-ethyl 2-(5-hydroxy-2,3-di hydro- 1Hinden-|-yflacetate
(533) (1.80@0109808% as an oil residue. Internedi ate 15P2F(USpo0t0hH76

2- (5- hydr oxy- 2, 3-di hydro-1H i nden-1-yl)acetate (536) WD 2010/080537

PCT/ USZOOEeE 06B56G60f ethyl Stetpte Al Btrdp fBlcﬁ@@ﬂ:&MS%mBBdi%oﬁhemu@a@ 45860{s0306]

Simlar ctlo t used for s of us dto
Syt hasi sank Ty TRe B g0 ey i Stk B, SreBis An et T A PR den-
| -yl )acetfte ”[(h@%@)nbmed 10304 w]vel%tcﬁ’i%d'%velp é’o@‘lﬁﬂ@tﬂfate and concentrated in vacuo.

R) - 2- (5- met hoxy- 2, 3-di hydro- 1H-inden- | -yl)acetic acid (534) 5(2.67 g,
38. 1% 92Tl®0)@feéuqowa%gu1£fsedéay solida gekelirdmetog[pBO&)- 1) BFE@ACPn bokahes IOR) - et hyl

2- (5- et hox 3- di rno-1 nden-1-yl)acetate (535) (2.9 g, 96.9% as an
oi I rdsi duerids 8‘§é’gf1 U hémﬁrovi ded the internediate (R)-ethyl

?ég?dﬁggr[ﬁ@ﬁﬁ e%ﬁgﬁj é[t% g}%glj’)lllngggﬁc (ﬁ ?#ﬁ%ggéf 2(%1}}&%}1)5? g(’:etomtnjl /9(20 mL§ln oi |

3-fl uoro- ﬂas%ﬁ@ﬁ@%méﬁbgggmx&ﬁ-@4 miold. mgalu@&pwas stirred for 4 h and then
(car bet hoxymet hyl ené) t ri phenyl phosphorane (17 , 5 mmol ) in anhydrous

t ol uene (cb6&ntBtednikyauas Thefreucesdwastdidspdved i ndilelr aqataﬁer, asg)@lmedf with &valkoand. The

sol vent ved in vacuo and fied romat o

(10- 20% \éﬁﬁlﬁ\c owgﬂg%e)l was s&za&,t?% du(eg)ovgt %ogfum sﬁﬁlteg?ltele% an con& ?Qteg

3- ( 3-10l UGH OuArTELE X)HYB &Y | hﬁﬁé&bﬁblﬂoﬁﬁ%@a;ﬂlg (5-30% BOAYh Rsagesdi t e sol i d.
WO 2010/ 080537PCT1U52009/ 0(?8576 [0311] Step To a m xture of

N- et hy| -RPVif¢ epBPNi(Brosoguani di ne (TO Anerica cat al ogue # M)527, 3.7g on
a dry weight basis, 25.0 nmol) in ether (50 nL) at 0C was added a col d

sol uti on of 25% aqueous KOH (20nl) .InifmediastZi rring for 2 minutes, a portion

of the yel low et heggal 3 50k Ut o0, 9 dloxypﬁavymn&tﬁylsmg TRL0ARS was added to

CO,Et
F K,CO3 Ph3P:<

HMTA BnCI

HO
F Step A Step B Step C
CJ)\ 0
F
N ort Mz PAC o F OEt
BnO Step D HO
F F
8 9

15 [0254] Step A: A solution of 2,6-difluorophenol (25 g, 192 mmol),
hexamethylenetetramine (26 g, 192 mmol) and trifluoroacetic acid (190 mmol) was refluxed
overnight. The reaction was cooled and diluted with water (200 mL) and extracted with
dichloromethane (3 x 100 mL). The organic layer was washed with 10% aqueous potassium
carbonate (2 x 100 mL). The aqueous layer was acidified with concentrated hydrochloric

20  acid and extracted with ethyl acetate. The organic layer was dried over sodium sulfate,
filtered, and concentrated in vacuo to yield 3,5-difluoro-4-hydroxybenzaldehyde as a white
solid. Upon sitting the desired product began to precipitate from the original aqueous layer
that was extracted with dichloromethane. The layer was filtered to provide the product (6)

as long white crystals.
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5al kene (537) (1.1 g. 5.0 mol) in ether (25 nL) at 0 C. A portion of
palladium (11) acetate (0.112 g, 0.50 mml) was added foll owed by an

addi t i onaWOpRerwa8es37of di azonet hane sol uti on. This proce®ETRR0000687hUued
until all the diazonmethane solution and palladium (11) acetate was added.
The resul[025%] rStep B dowasixstieof 8cb-diflu@o54-8ydrorybenhddels/ dane) (ﬁ@étg’ 62&8cid (6

drops) vas aflded Lo auench, any. exceo901 82020 1y TASATRIRELRE bS8
2-(3-fl U%d@e&béfﬁ&h&ﬁéﬁm@(md 1)12)’@1 ?’Bﬁﬁcﬂ@@ﬁi GRIREHALR af SG&). (R BRQiod.wB3- 0%

as ayellowoil. [0 C. Simlar manner described for the synthesis
of (514) dAbJsedusleldwml glydwméistezlewtmhylrﬂcenama|xa'tSeméfz hiyile organic layer was dried

2. (-6 Lor 0 GO YRR SHFLOREQRADPEAr POXRY &A%k fiirRERythacf T 199
4- (4- hydrd@wﬂhaﬂml])aro@rarpaybyilshwbaep@tﬂ)o@éEK)A& (3HeXhndsh ePatfvrd Sl mehloxyanner

described for the synthesis of 37) was used to synt hesi ze et hyl
4- ( 4- net hoxypherspbenzadehydp(but - 2 enoate (540) (4.5 g, 64.3% as a
20col orless oil. [0314] Step B: Simlar manner described for the synthesis

of (513) [0256]us¥ep (G s yalutheseize (benhylbx Y- Iﬂrdtfhxmpﬂéﬁw@(@ (8Lrey bBdt anoat e
(541) (2 0315 l ar manner

Goaeri boatodh il ehaf el ERlshERas Plabeny cbg R BRL e Ro& T amp it

i nt erjgedi tadghy8FdRitan 45X Ad Dk @6nxee Ry ) hodn st v LokibaRAgESndeRd2kd (OvBY0 9, WO
2010/ 080537PCT/ 1152009/ 068576 42.5% as a colorless oil. Internediate 18

;[ (() gg |6 i)r WE Ry |p)n‘iﬁe<2bm ﬂﬁﬁt wgnsclmwrmg@lw @i NG Etlﬂe‘}ts%igg}@zargsz ?ggliéeBgE)\—Nas

\t,J\;ed to ?tt gél(ﬁg @ﬁs%ﬁﬁ‘?@@?‘g"et e%{}?‘g%eg(ﬁg)l (I5I 9I g, 83. 5‘;{«) ais a
T :

(543) (5. [99%71[2% bn;?‘m"so?wl R YT sl dbre Wl Sied o 210c

for 8 houﬁ@thylmgla&@@@p@ WA | G580k Vadarion (BE Ry w@@@&cﬂ:ﬁ@d&’@@l%ﬁ ethowi th
wat er. The organic er was separated, dried over sodium 10sul fate,

fi |h | t dPed B@gdlswdmz@nt\rbaﬂe@i phyglseasa crhwa é@iedwéﬁmewmnfwaédeafqd@ﬁ
Et 0A
O Ot O RPN ek Bih0 T SL0A6, 0 EHEPGSe L PG By

white Soldvdmlght at room temperature, filtered through a pad of celite and concentrated in vacuo to

give ethyl 3-(3,5-difluoro-4-hydroxyphenyl)-2-methylpropanoate (9).

Intermediate 3

20 ethyl 3—(3 5—diﬂuoro—4—hydroxyphenyl)propanoate (11)
F Br OEt Hy PUIC
HO Pd(OAC),
F P(o-Tolyl)s
EtsN, DMF Step B
Step A

[0258] Step A: In a 350-mL pressure-glass was added 4-bromo-2,6-difluorophenol (23.82
g, 0.11 mol), triethylamine (55 mL, 0.39 mol), ethyl acrylate (34.27 g, 0.34 mol), DMF (50
mL), palladium (II) acetate (1.29 g, 5.75 mmol), and followed by tri-o-tolyphosphine (2.34
25 g, 7.6 mmol) under N,. The mixture in the sealed glass was stirred at 110 °C overnight (21
hours), cooled to room temperature and added EtOAc (150 mL) and stirred for 30 minutes,
filtered through celite and rinsed with EtOAc (3 x 100 mL). The filtrate was acidified with

2N HCl to pH ~2. The organic layer was separated, and the aqueous layer was extracted
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[0318] Step C. To an ice cold solution of

2, 2-di met hy1- 5- phenyl - 2, 3-di hydr obenzofuran (544) (2.24g. 10.0 rnnol) in

di chl or orEORANM80B3 L) was added slowy titani um 15t et PEEFRIS20008685(@ ni, 18
mml ). After stirring of 5 m nutes, dichloro(nmethoxy) nethane (1 ni,

| I mol ) waish Adoied (St HvimL). mlgmuﬂayemgvmxbmbmed/asd stlrededttatva@C(Xor 3

hour s, d slo th | e water. . The prod s extracte h
G ohr or andPrae bttt fEgdh el SuPhe e i bedtieddntinL)
sul fate, i Jd@é&&hcﬁ'ﬂ@ s&lﬁHS@%£ %&@nﬁﬂed’%@uoﬂ‘]{% léﬁﬁﬁr@-ﬁﬁeé’i@ﬁa@‘&fa’sf' ed by
flash chromat ography on silica gel (5-10 % Et0Ac in hexanes) 20to provide

2, 2-di netfHSPIeCBwhlmdwumh@ﬁleHQdiriﬁbehimdjdlmtﬁaéfardadnbdlehgﬁd@()@l%)lsa[QlIi19]
St - T | ut

> P arwerty 2 il rRoRg. sk BeS buissnrtirdiny ks ts iy ddiioanaisiet o

3. 96mml )plbductr(sltd)am@bal(a%fénmv)somslmmﬂd(mmmrcmca;ﬁssvga) (umbermmrl de
(179.9 ng, 4.76muol ). The resultlngmxture was stirred at C for 3 hours,

WO 2010/ 08D53PPEH A5G0 06857 thdrched Hel by - ok Mkt 26 (Crh’e— priddct was

extracte hl ne. The organic | ayer was separated, dried over
sodi um s%waé'%%?l tﬂg%e%‘ﬁd concentrated in vacua. The residue was

purified I rap on,s % Et 0 n ) to
or ovi de. (32591, Sige RS wRaTRE OIS B Fly bt SRt drtush WQ%‘H‘@F%‘&E%T %6)
5[ 0320] 3vegB1k: 3.30 Mhalh wanmn (Ztesc) Wasdddearpd/heg syat h@s icsegafsatppkd) A was
used to synt hésize the intermedi at e , , ,

7- ( chl or dweey pf hyzirosesi gae tiay addedising wq eactmngy anaypetseasizaat haghkr fiflsd wyth

| nt er medi,ate

6~ chl or o- B [CERT SYEFATRY 25587 RSy 81 APKYSESHIASr o7 S g absrom
548549 telﬁb@‘aﬁle I%&ﬁ&ﬁlb'ﬁgﬂ a[p@éBBﬂ.ielEé gl Ancdior aaedmmtzavoemcg‘wmhﬂyj (3,5-

2- am no- 3- net hoxybenzoat e (10 55 rnrnol) in DMF (200 nL) was added

N chl or oslidesraidnisophey] &lomoste%} ) at roomtenperature, and the
resulting mxture was stirred at 50C for 2 hours. The reaction was cool ed
to rdédm tenperature, diluted with vatepedided ni), and ext racted with ethyl

veter (2 x 100 mE) > B e (06 Bl o P E D PR B VATE. T 1 er ea

and concentrated in vacuo. The residue was urlbﬁi ed by chr omat ography to
provide the desired prodyct (548).

0 0
NO H
F Br \)koa F \)J\OEt F OFt
_— Pd(OAC), / aq. KOH
HO E?é-%fy)& HO HO
F EisN, DMF F 1o Step B F
12
Step A

[0260] Step A: In a 350-mL pressure-tube was added 4-bromo-2,6-difluorophenol (23.82
g, 0.11 mol), triethylamine (55 mL, 0.39 mol), ethyl acrylate (34.27 g, 0.34 mol), DMF (50
20  mlL), palladium (II) acetate (1.29 g, 5.75 mmol), and tri-o-tolyphosphine (2.34 g, 7.6 mmol)
under N,. The mixture was sealed in the glass tube and was stirred at 110 °C overnight (21
hours). The reaction was cooled to room temperature and EtOAc (150 mL) was added. The
mixture was stirred for 30 minutes, filtered through celite and rinsed with EtOAc (3 x 100
mL). The filtrate was acidified with 2N HCI to pH ~2. The organic layer was separated, and
25  the aqueous layer was extracted with EtOAc (2 x 50 mL). The organic layers were
combined and washed with water (2 x 100 mL), brine (100 mL) and dried over sodium

sulfate. After filtration, heptane (200 mL) was added and the solution was concentrated in
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[0322] Step B: To a m xture of nethyl 2-am no-5-chl oro-3-rnethoxybenzoate
(548) (5.2 g, 24 mol) in water (25 nL) and concentrated sulfuric acid (2.7
m.) was aM0ediydsess20sol ution of sodiumnitrite (1.7 g, 2GTASR0P/068P7¢vat er
(25 nmL) at roomtenperature. The m xture was stirred at roomtenperature
for 30 mmuﬂcesThamdsuadrgqn‘empltathe/asrfikemd,avmheat@pqhdwptane)(ﬁ(lieL(%z)Zang drid8nmaol )

in concent drogen bro 0 nL e 20 nL) at

010, 050B I P BP0 705 g e e TP MO MR ko R BER A o at
room t enperal cﬁat;ﬁM%HcﬁthMl deé’i’?e%i ;flbcﬁdcetﬁﬁ ab Hb@l‘é%ll@w%ﬁd of NMR E&)O@»@ﬁzr i nsed
with EtOAc (3 x 100 nmL). The organic | ayer was ‘'separated, and the aqueous

Layer wadRGLy At Ll 4 DACT LR D050, 3 Thtor gaal(@,ﬁwéaﬁa&@g@, |
[ 100 nmL
SNa2SOs, T L B A Woheant WUl | A vakao | HHe Hbsi due wab purified by

h t de.th d 549

R R A R S T I T RN
4,4,5, 5- tglietthvds 2. (8 of@ltmjiw&gu%a% 0106’8]1)110135 iPethedi1 89y &NorPban8yds0. 72 9,
4 mol ), Pd(|5Ph3)4 (138 gy, O. rnrnol ), 2N aqueous sodi um'carbonate (8
m.), net raded a ¢@0Goktipn O‘émtaismmlbm‘éO((@e@lhﬁQ OMsvatea(fZéanp)nAétepﬂestsgnf@ t ube
t 120C ht t h t d dded dth

Separ at e Tt el bpHBSE RS BN AR Etn {n RSP Yiaiban 5 S

conbijged t@hgamn@n oAy @53-\e5 &ifflidred- 13 dedx ypeH yiyar st @ﬂﬂ@(z P8 bt ®0e®mandn

concentrated in vacua. The crude conmpound was purified b fiash col'um

chr omat ogitkashiOComLept G €a gerortdn of pabstinadllapectEe (N72 & G oweplt es adsd r ed
duct
5" oni or o3 ok P fhoril B g S R\ B i proseay gy

2. 3mol ) dnril gl etel diammﬁnaaeol(la& ﬁrﬁdpzaladerB(IB aaaateadﬁadldaﬂrblﬂb 1te1§mlbng>dmle

(0.67 nmL, 6.9 mmol ). The salution was warmto roomtenperature
and stir MBEUEY &R PEked atthe “Fdaict h%‘ﬁsﬁ%f%aﬁ&éﬁelﬁéé dignshwartdeied 6p apeschppny

foll d r . The organic
Iaye?\ﬁe\/vas&g%sga tedgtﬂg &gi‘g%%%}\%ég ?‘gllrc#(ysntﬁ%‘%?l gQQ?ﬁA F lélﬁgﬂld concentrat ed
i n var uo.chidreatcgapley cosifcugd (X %P ErdAc adhdxyinéd) as hff@d|theaesohd proauogdaphy on
silica gel with hexanes and Et 0Ac to afford the desired EasndUCt (551).

[0325] Stis Eritecshipohh M 650 M. GPERPeRIOT f-d ¥ fiti7arHirhiettrabi} Aal
descrt bedgl PL 710, SHNLhasi o 8f (f Ayands (9) 1 28hnier Tadi af £1 &0, A1y

2-(4- hydr xybenzy opr opanecar boxyl ate (
2010/ 080537PCT/ US2009/ 068576 OH Dlvqg)fel’r{‘lgcggtg%

20 (2,2-dimethylchroman-8-yl)methanol (16)
0]
J o O
0 BulLi
_MeMgCI_ Hx80, BUl OH
“ACOH Co2
Step A Step B Step C
15
0
LiAIH,
— OH
Step D

16

[0262] Step A: To a solution of methyl magnesium chloride (3M in tetrahydrofuran, 60

mL, 180 mmol) was added a solution of coumarin (11.4 mL, 90 mmol) in tetrahydrofuran
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0 phph E10.),c, PCPh OEt 00 553554 555556 [0326] Step A: DVBSO (5.2 ni,
72.6 mmol) in dichloronethane (14.5 nL) was added to a solution of oxalyl
chl ori de W0.2010/1805336. 3 nmol ) i n di chl or onet hane (83 i) PET/USZ@ITosiieler
nitrogen. After stirring for 5 mnutes, 2-(4-nmethoxyphenyl) ethanol (5.0 g,
33.0 5rnnd0d )n[didssmbvi/secbvblnfodiycrinilnoue&nihdnwaetic(rB@ammed/afel Bole@hd saption wes (20

mn). Stirri cont.i nued ran ddltlo 2 a anm ne
(o i et A CRAL i d 20 Atd Srme kel oh erb ke s 2 oy B and
var med sl pwinfc £QrdcRaRE eHRBIHRY W %dfo%l JodNBH Sulfat il e RRACIHIRB nPimkla b G, WS
diluted with water. The organic | ayer was separated, dried over sodium

sul fat e, urka eradaia b mn@e@wmp@mdmmymk\yhlmpcmdm de 2-(4-
10net hoxyphenyl ) acet al dehyde (553) (2.2 g, 44.49% as an oil residue. [0327]
Step B: 30263]arStepBneticaes ChI)lfed of 42.2tnheols yat desolsedin e(c5t3<73cidveé‘a‘5 méeand o

synt hesi et hyl - met hoxyph | ) but - 2- enoat.e 4) . (1. 38. 2%
S ol oPresUTgieta vag g PERLD B iktimpasianar: AL rbdr wBeethe
synt hesi sy @f; A(183&) tW@§olH§§rgtot&o?bﬁmobﬁlstb&?eﬁ{uhé’|1ce 20 g wgz]ls a%dgedooT he mixture

2- (4- met hoxybenzyl”) cycl opr opanecar boxyl at e as a
15col or | exs extrhted [VOBQ@HlyISEetpteuﬂ XQSrmerthermgmlec edtemtsr whiedombinedhdriesymtehesi s

f (514 t t

o (o by SRy TG Byl srsRafEa B DN i Eheksidfh Mgy yegumy 4
col orjpes smulanoﬂl (gse‘rmﬁdbahes Al E2Oab bydvide (14).

2- (2- (4- hydroxyphenyl ) cycl opropyl)acetate (562) WO

2010/ 0809876431/ Stép 204 LEBRT ot RpBithifih Qb nTi26ChiSh @xdhes) was added
anhydrous diethyl ether (30 mL). A solution of compound (14) (4.2 g, 26 mmol) in 30 mL
of anhydrous diethyl ether was added drop wise. After the addition was complete, the
reaction was refluxed for 90 minutes. The solution was cooled to room temperature and

15  poured into a flask containing a slurry of dry ice in anhydrous diethyl ether. Water was
added (50 mL) and the solution was extracted with ethyl acetate (2 x 50 mL). The organic
extracts were combined, dried over sodium sulfate, filtered and concentrated in vacuo to

obtain the expected compound (15).

[0265] Step D: Compound (15) (0.230 g, 1.12 mmol) was dissolved in anhydrous

20  tetrahydrofuran (5 mL) and cooled to 0 °C under nitrogen. Lithium aluminum hydride in
tetrahydrofuran (1.0 M, 1.2 mL, 1.2 mmol) was added over a ten minute period. After the
addition was complete, the solution was allowed to warm to room temperature and stirred
for an additional sixty minutes. The solution was cooled to 0 °C and quenched by the
addition of ethyl acetate (10 mL) followed by a saturated sodium sulfate aqueous solution

25 (10 mL). The mixture was diluted with ethyl acetate and filtered through a pad of celite.
The combined filtrates were dried over sodium sulfate and concentrated in vacuo. The
residue was purified by flash column chromatography (0-100% EtOAc in hexanes) to
provide the desired alcohol (16).

Intermediate 6

30 ethyl 2-(6-fluoro-5-hydroxy-2,3-dihydro- 1 H-inden- 1-yl)acetate (22)
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561562 [0330] Step A: The m xture of (2-carboxyethyl)triphenyl phosphoni um
brom de (20.0 g, 54.0 mmol ) and 4-net hoxybenzal dehyde (6.5 g, 53.5 nmol) in
anhydr ouswDNBO/88:87n.) was added slowy to the suspensi 86TAIS2@056834¢ i n
mneral oil (4.3 g, 107 mml) in 5anhydrous tetrahydrofuran (32 nL). The

reaction m xture ovas stirried OCfgr1 36 uaut es t hen d to room
At \@s %Hen@ﬂmﬁﬁtthHm

tenperature over M4 Hours. Tiie ieaget For—i PoR—ri xt

(150 nL) and extract ed” vvltclh et hyf” acetate? e Or ggni ¢ phase was washed
with water, brine, dried with sddi ustesal fate @nd céncensemBed under reduced
pressure. The resi due was purified by flash chromat ography on silica gel
(50 % Et OAc in diexanes) to 10provi de (E) -04- é4 t hoxyphenyl ) buyf - 3- enoi ¢
acid (557) (5.7 5.0% as el F i dor S| StFep B: /Todehe m xture
of carboxylic aﬁf\sﬁ’mr(ﬁ —hzﬁog% ) —=n—BM—¢ 15

0- (Benzotriazol-1-y1)-NoN, N, N -teﬁ)rarret hyl UIZBn?‘iﬂnteb foborate (9.5
g, 29.5 nol). Aftensstirring®Pdt 5 minautes, NS©RBi met Ayl hyar oxyl ani ne. HCL
(2.9 g, 29.5 mmol ) was added, followed by Et3N (8.2 nlL, 58.9 mmol). The
reaction mxture was stirred 1%at roomterrperature> for 3 hours, diluted
with water and extracted wt hyl acetate. The
W th water, brilhefdri s o weL: Sul frat exand c%lﬁcent rated in vactio.
The residue was purlfl e ash chromat og ﬁ, on silica gel (40 % Et OAc
in hexanes) to pew&i de? StepF  HO
(E) - N- met hoxy- 4- (4- met hoxfﬂ;henyl) N- et hyl butz 3- enami de (558) (2.1 g,
29.6% as a yellow solid. 20[0332] Step C. The solution of diethyl zinc in
hexanes ([0266]17Stdp M- T0]a7so4utfﬂiliﬁif)ma461$1c acidenl.s |gQM)'b’mh£bl)Z1|ﬁQ)yﬂIHith(5@nﬂ_f) was

i odonet hane (2.5 nL, 34 di net hoxy et hane a\[ in
di chl or orfgd Muelzsf*‘mf)th%ybeqza dehy g 61 S04 TR PGl Wt B irh@

sol ution ¢ 231

(BN et R a1 R et ot bt ghaneshby easgpryst )
nmol ) 5i n (dd mu)oﬂma@tdmnmtddmOdﬂc) (waswaa(ddldae:btetdoby filerariematd washasdmuhr\eatelThe
resulting mxture was allowed to warmto roomtenperature over 24 hours.
The react[0267]m Step Be Twassolhitldateddl Wi (2 gwel i mindn @Xfahalcte Wi w4y added

di chl oronet hane. The organi c_phase was washed with water, brine, 5 dried

over sodiR¢ srs Hi% D&ﬁﬂssééﬁ@én‘f pallean qf Aydrogan 2asTres gdded a%ﬂwa%acaeﬁ MaFed by

flash ch

v o ho BB ARMICOR IS Wiy ARlech el FhOCCERABKAIG Lib G BIRVLES | 4
, 85. 2%hydsogan pelldamdveaiight af OR3Bientpteeqpui; filfdred rhirxd ghrepaaif of celite and

met hoxy- 2- (2 4- met hoxyphen clo y1) - Nret hyl acet am de (559) (1.8 g,
thDI )Con%enéll‘%leﬂlé’@m‘(”%?rl?l_‘)“‘ien‘gf Pfq ﬁg m.) was 10stirred at 60 C for 24
hours The reaction m xture was aci dlfled with HC1 and extracted with

Et 0Ac. THE2@RIgatter GsHase2wad- misstery ek iiatdded coippernd @A) @d)0sdP-Isodi um
| f at
o (2 (4 TR ARGt Eel Gl B BT e plsdap proe? 4 OB g

yel | ow sahindtes[ CD‘BBAe]sulStngpolEnoSmm baurednoen icasds, nbechlized td i@ 7syidt hesi s of
(532) was used to 155 nt heS| ze et hé . ,

2- (2- (4- rREEHBNASHENY Be Y1 bBR OpyFpACE Wier ol lseiey by filwatipn apd vaghedayity water

col orjlsessy %lc&wde compound (19).

[0269] Step D: To a solution of ketone (19) (3.56 g, 19.8 mmol) in
toluene/tetrahydrofuran (50:1, 40 mL) was added Zn° dust (2.6 g, 39.6 mmol) and copper (I)
chloride (0.4 g, 3.96 mmol). The suspension was heated at 90 °C for 30 minutes. After
cooling to room temperature, ethylbromoacetate (3.4 mL. 31.6 mmol) was added. The

20  suspension was heated at 100 °C for 4 hours. After cooling to room temperature, an

aqueous solution of HCI (50 mL. 2N) was added and the solution was extrated with ethyl
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[0335] Step F: Simlar manner described for the synthesis of (514) was used
to synthesize the internedi ate et hyl

2- (2- (4- Worzewyshefiyl ) cycl opropyl )acetate (562) (0.488 FCTAB2@YY68336 a
colorless oil. 20Internediate 22 et hyl

3- (4- hydraoxyted 2 6- i med. hYhepheayik pprapaneatoe mbbhted) dried ¢\@83&]iuiStsefatd; Sim | ar

manner de cr or the s nt hesi.§ o 537) wa to synt hesi ze
(B "ot hyl SR o GG Ig s O Brsp sy B Bict Do gy OB o 1009 as a

25whi te Sﬂ’ﬁdlﬂato%@ﬁw lo- SR mBAcH H&ﬁaﬂés)ﬁ@ﬁﬂﬁﬁde@% Géslnlé@@stfap(fzm hea gytbhesi s of
(513) was used to synthesize the internedi ate ethyl

3- (4- hydrigxyer?., 6- di met hyl phenyl ) propanoate (564) (1.0 g, 97.8% as a
colorless oil. WD 2010/080537PCT/ US20091068576 | nternedi ate 23 et hyl
3- (4- hydr[6230]2, SteplErdatohydopliemydf X Ph)dpanead & mmbl))in ehébdG60 mL)5GE added [ 0338]

Step A: Sim.lar m r_describ or the s nthesis of (537 s used to
synlto hesi ?&6@98& E@”/g ]%egtlifaﬁiéﬁq(io&;[l?aléo@ i t%i‘ﬁﬁ%ﬁ%ﬁ@?i%‘ﬂﬁﬁ%@é‘?“(3 2 g,
91. 0% asyf é&\’ﬂé&a%‘edsﬁh'tﬁck [f@@@%thfﬂyﬁfb @nt}§béﬂn|n€£ TRISRE A 636 kiib&fufRr at he
synt hesis of (513) was used to synt heS|ze et hyl

3- (4- et HoXyogen 5aldi®qneq\4¢wlphtelnydo)1pteommteefﬂ(tfs%)hlQulohla epd ofZ2eliggands a

col orl ess_oil 340 St.e\p C. Sim h?%][)manner described for the synthesis
of (514) SRREaky ! 5“?&9]&9%% ideCopRNad {(#her medi ate et hyl

§O|( gr nggﬁg’ﬁ] §5tﬁg (Ignﬁ{ghyl %g%lf )gg)tr O(ﬁ?) ?la(gée g4 ( 5?7 mol) mgd7 01%01018]’196th1a(;16 (f(? mi)

3- (4- hydroyycdy f-dua®bdiyh m%ebﬁllaeo(ﬁ@rmgaﬁt@ (). Rl Qb wisRndd £53iam | ar

reaction routes used for the s esis of (537) was used to synthesize
( E) et hyIhoB*S(mdrmlthrdxy-“athS%thhnmb(MLmﬁdh)yxle)iéxyraﬁaanae@ s@ahion G sz)dglm 90. 7% as

t | B Si te
Syt hesi S bnsesSEE  theiEClayht WaeRpalaBRn o Ve? Soiim Bt Bfertd"®
go\(,\;t {ret %fi)égﬂce%ﬂdﬂeﬂ% hyduphe Biainhe BRRealierédR9)2201. 3 g, 86.0% as a
I1te soll

15 Intermediate 7
ethyl 2-(2-(3,5-difluoro-4-hydroxyphenyl)cyclopropyl)acetate (506)

NH

O 0
" o \)J\OEt F J\OEt NO H _PRCHBr
_— OAc)2 / aq. KOH K2003 { DMF
HO Pd(OAC), HO
E P(o-Tolyl); E
EtsN, DMF 10 Step B Step C
Step A
LI/-\IH4 OH DMSO, COCI _PhsP(C)CH,OCH;
CH2CI2 [Me5SiloNLi / THF
Step D Step E Step F
_HCl(aq) H AgNO,/H,0/EIOH_ HC,
NaCH (aq.) EtOH
Step G Step H
10% PdiC_
Ho. EtOH

Step |

[0272] Step A: In a 350-mL pressure-tube was added 4-bromo-2,6-difluorophenol (23.82
g, 0.11 mol), triethylamine (55 mL, 0.39 mol), ethyl acrylate (34.27 g, 0.34 mol), DMF (50
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WO 2010/ 080537PCT/ 1152009/ 068576 [0343] Step C. Simlar reaction routes
used for the synthesis of (514) was used to synthesize the internediate

et hyl 3- (WORYUvesa3s72, 3- di net hyl phenyl ) propanoate (570) @CTAIS0IBRSIG) as a
white solid. Internediate 25 5et hyl

2-(2-(2- flhhbpaHzﬂilhly(ﬂIbequcefﬂym g,yScTSJmnmb)j pat et-attel ypBdehing (344, Bb murhal)
reaction r sed for the esis of (562) was ysed to synthesize the
|t er neqi 08 SeATF Tox (05t 15t ol F Hy e BRSHODEr bt by eavatiata 2 576)
[0345] St TH eXdidadvdsEbokd (&r Jo'ﬂfé[@eﬁnﬁl’@%h@m@ﬁ@g hPVhvadakRAl Thaci d
(571) (5.0 g, 1047.4% as a yellow oil 6] Pr ovi ded

( E) 4-( 2- hixdioe @Aaﬂstrmmdwf@xﬁﬁmgny@ -fmemitthmwgh mlnetamjmmi \gith Bt 087 )

025 b TP B Rt iy Bt AOHC oy 55 fhe bRt S Rhuenirpoaies: 40 de

(573) (3.the 8qucBbs 14%8r s e&tmaledi WNhCEtOAc1(5f) 03482D) SttRorBiniPraguis esle
2-(2-(2-fluoro-4-nethox CP/phenyl cloprop¥ pacetic aci d 55743 (2.7 g, 92.4%
as a yel | cevrbaiad. anpm@q \Sttbﬁ/&l@l (ép@\ymldé@ ,é11ﬁ1)¢|(100 mL) and dried over sodlum

2-(2-(2- fs:uHQ[{eoéégl?Elé{agély %@S@r bes geﬁﬁ{ ﬁﬁ’é’i&d@&%@ SSWB% »\(a% Indnuféa $79

yel | ow oi |nterrre ate

2- (2- ( 2- Hlaumy. ahé re20Mmpdirexiyiphe b Jicyed opahpy Withdeptaat (95(1151169 2)dhd4irigd to
78.69, colorless oi] WO 2010/ 080537PCT/ US20091068576 | nt er medi ate 26
et hy|103 @tord therdssizedRradust y 1O (FEPH g1 prbightysHepsabSt Ehe(aotbsr e ves st ep A:

Simlar 4 o] esi ze
311} b o TREEAERSShAS AT SIRASRL S 34T pymiR OIS,
sol i d. [Q362MIgt, €p@3) &M @rJ rddrteldz.débcy 0béd f-oB.3thhe 28y nt.Aesd, g =0f5.9 537)
was used to n iz )-ehl

S5 T1 udio B0y oy T AR Didn BAcHYl 463 (7531 340 g, 04.5% as a
white solid. [0353] Step C. Simlar manner described for the synthesis
of (513) %’g& usHEr B %pﬁg@pfél\q—@gghﬁwv -nitro-N-nitrosoguanidine (TCI-America

3- (5 'UQfa&] uQB#%QS% 30 T g%@&@fég%t)b%@,mﬁﬁl)@&% (B03AS H08HWwhRN as a

color ess 0| I ntermé

3-(5-fl ucKidedta byld sobayie 2 of IO | 2heng)l il p»ram@baﬂf) AB85Y)irlid 0334hinSteep A:
Simlar manner fdgscrgobed for. the, sy theS| éSl? was usedg (io synt hesi ze
2-f | uor o-PAUERHBX YW, FHGICHILI 5 syl zorggthaipy wasa Boriess oil.

solution of ethyl 3-(3,5-difluoro-4- hyd10xyphenyl)ac1ylate (10) (2.28 g, 0.010 mol) in ether
(100 mL) at 0 °C. A portion of palladium (II) acetate (0.372 g, 1.66 mmol) was added

20  followed by an additional portion of diazomethane solution. This process was continued
until all the diazomethane solution and palladium (II) acetate was added. The resulting dark
mixture was stirred at 0-5 °C for 4 hours and acetic acid (6 drops) was added to quench any
excess reagent. After removal of solvent, the residue was purified by chromatography on
silica gel (0-30% EtOAc in hexanes) to afford 2.04 g of the desired product as a white solid

25 (12). 'H NMR (400 MHz, CDCl3) &: 6.67 (d, J = 8.4 Hz, 2H), 5.05 (br, 1H), 4.20 (q, J=7.1
Hz, 2H), 2.45 - 2.40 (m, 1H), 1.87 — 1.74 (m, 1H), 1.39 — 1.14 (m, 5SH).

[0274] Step C: To a mixture of ethyl 2-(3,5-difluoro-4-hydroxyphenyl)
cyclopropanecarboxylate (12) (2.04 g, 8.4 mmol) and pottasium carbonate (1.69 g, 12.2
mmol) in DMF (15 mL) was added benzyl bromide (1.88g, 11 mmol). The mixture was
30  stirred at rt overnight and partitioned between ethyl acetate and water. The organic extract
was washed with water and brine, dried over sodium sulfate and concentrated in vacuo.

Purification by flash chromatography on silica gel (0-20% EtOAc in hexanes) gave 2.76 g
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[0355] Step B: Simlar manner described for the synthesis of (513) was used
to synthesize WD 2010/ 080537PCT/ US20091068576

- et hyl - 2-WPROrY8833fet hoxybenzene (581) (3.2 g, 89.7% a®PCa/uSa009/068386¢ oi | .
[0356] Step C. Simlar manner described for the synthesis of (545) was used
t o synt hegideered-peoduck (0) huombitd sotet. hig NNIB (2 @0 ey AO(1582)7.502- 7.48(m73. 29

I 0 7 D, d
oyt ot SROF T 08973 2ah et SZsT S m AL peisy B oehyers T w1 T o 9. 165 -
3-(2-ethyl 383?1f1|1 rpg9- nie’ﬁéeffymemﬁsmcszyhﬁtmx $83) (5 GnyHB9- 4% as a
white solid [0358] Step E: Sim'lar nanner described for the synthesis of

(513) wagoppnd

3-(2-et hjp fléutg 0- ? %%ﬁ%%ygﬁ p(?o(B%nn loxg) f’ QS%?u?lfp %end/l)%%OS% as a
c]?l or5 Ifi;sqalopdnecalﬂnﬁ@:lsﬁelstmb €h74g, 824minaxrl) maangdrytddﬁsmm(lb@mmcarOt’(hevasydldiddea S
(0] wa e esl.ze nedi ate e

3- (5 f1 udr- %qufg}b&vf f‘ﬁf}]ebh‘é%‘lnﬁ Angate %5%@% iqrpesatyre fgp2 boprsys 5
col orl essg Qi lof Ejt@%%r“m%(m&gcﬁar%ah@gﬁﬁﬁon was stirred for 10 minutes. Watel (10 mL) was

3-(5-fluoro-4-hydroxy-2-net hyl phenyl ) propanoate (588) ep C Ckt
588 [ 0BEa] arsi thi Imaktureewet $toredrfovaresdditsad] 1 @mindies, ﬁiﬁnlteuéblosglotel(tfsm was

dt th t.h di at
57 (5 1 udTBeg SRy O S FRUF B RaR G P tshrsren B dosgybrgesyashed
Proviided i) welehBlingd(idd oRéMNedNmPs fiate Srdt@héavnebdanaphionalagord ¥b3 acryl at e

(586) (0.540 g, 78.3% as a white solid.
desired product (501) as a colorless liquid. The product was sufficiently pure to be used

directly in subsequent Swern oxidation. 'H NMR (400 MHz, CDCls) o: 7.49 — 7.39 (m, 2H),
7.39 —7.33 (m, 3H), 6.59 (d, / =9.2 Hz, 2H), 5.10 (s, 2H), 3.68 — 3.51 (m, 2H), 1.81 — 1.68
(m, 1H), 1.47 — 1.20 (m, 1H), 1.02 — 0.83 (m, 2H).

15 [0276] Step E: DMSO (2.5 mL) was added to a solution of oxalyl choride (2.12 g, 16.7
mmol) in anhydrous dichloromethane (15 mL) at -78° C, and then a solution of (2-(4-
(benzyloxy)-3,5-difluorophenyl)-cyclopropyl)methanol (501) (2.25 g, 7.75 mmol) in
dichloromethane (5 mL) was added, followed by Et;N (5.6 mL). Purification by flash
chromatography on silica gel (0-30%) gave 2.07 g of desired product (502) as a colorless

20 liquid. '"H NMR (400 MHz, CDCls) &: 9.37 (s, 1H), 7.47 — 7.41 (m, 2H), 7.40 — 7.29 (m,
3H), 6.65 (d, J=7.1 Hz, 2H), 5.13 (s, 2H), 2.59 - 2.45 (m, 1H), 2.19 - 2.10 (m, 1H), 1.78 —
1.65 (m, IH), 1.51 — 1.36 (m, 1H).

[0277] Steps F, G and H: These reactions were conducted according to the protocol
described in US patent (US 2004/0092538, pp 40—-41).

25 [0278] Step I: To a solution of ethyl 2-(2-(4-(benzyloxy)-3,5-difluorophenyl)cyclopropyl)
acetate (505) (0.782 g, 2.25 mmol) in EtOAc/EtOH (5 mL/10 mL) was added 159 mg of
10% Pd/C, and the mixture was stirred under a hydrogen balloon overnight. After filtration
through celite and washing with EtOH, the filtrate was concentrated in vacuo to afford
0.508 g of desired product (506) as a pale-yellow liquid. The product was sufficiently pure

30  to be used directly in subsequent couplings. 'H NMR (400 MHz, CDCls) 8: 6.67 (d, J = 8.4
Hz, 2H), 4.96 (br, 1H), 4.23 —4.05 (m, 2H), 2.50 — 2.26 (m, 2H), 1.70 — 1.66 (m, 1H), 1.33
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20[ 0362] Step B: Provided ethyl 3-(4-nethoxy-5.6,7,8-tetrahydronaphthal en-
1- yepropanoate (587) (0.510 g, 93.7%, as an oil residue. [0363] Step C
Provi ded Wheolofsesiedi ate et hyl 3-(4-hydroxy-5,6,7.8-  PCT/US2009/068576

t et r ahydr onapht hal en-| -yl ) propanoate (588) (0.243 g, 50.3% as an oi

resi due. — WD 2010A08CH37RCT(WS2009/ 068576 | ntermedi ate 29 et hyl

3-(2-ethyl -5-fl uoro-4-hydroxyphenyl ) propanoate (594) Ph Ph PV '\ Br- C
Tid 4 Step C 589590591 592593594nkﬂﬁ&ﬁheﬂ mlar reaction routes used for
the synthesis of (585) was heS|z t he i rmedi ate et hyl

3-(2- et hyl - 5-f | uor o- 4- hyd?B;éijg‘Eﬁ 36{5] pyLt a%%@a)(&%sﬁs] Step A Provided
1-fl uoro- 2- et hoxy- 4- V|nylbenzene 589 (1 59, 30. 3@@ as a col orless oi
[0366] Step B: Provided 4 5L
71.7% as a colorless 0|I 0367]c§&£p C
2-et hyl - 5-fl uor o- 4- nethoxybenzaldehy@&h(59T9 (0.98¢0 g, 76.1% as a
colorless oil. [0368] Step D: Provided (E)-ethyl

3-(2-et hy[bz@]f | $48p A ArTBLIMATHRIPINE de ﬁ%fﬂhe%?(zl(@%)v 6.39 Farfol) }6- 5% as a

col orless ol [0369] Step E: Provided et

3-(2- ethybnSwﬁkﬁmmo(ﬁnﬁﬁUhmmywhbuyhmpuupanmaGQS®ﬁ99ﬁ9ﬂﬁmbb3ngﬁﬂ86.29@ as a

col orl ess oil
Sblomoaceate (44 L, 0.39 mmol) and the reaction was stirred at 50 °C overnight. The

reaction was quenched with water and extracted with ethyl acetate (3 x 10 mL). The organic
layer was dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was

10 purified by flash column chromatography on silica gel with hexanes and EtOAc to afford
ethyl 2-(4-hydroxyphenylthio)acetate (507).

Intermediate 9

7- (chlommethyl) -2- methylbenzo[b thlophene (511)

n-butyllithium
S COz 9) BH3 -THF s SOCI2 s
\
Step A Step B Step C
509 510 511

15 [0280] Step A: The solution of 7-bromo-2-methylbenzo[b]thiophene (508) (0.908 g, 4.0
mmol) in tetrahydrofuran (16 mL) was cooled to -78 °C under nitrogen. n-butyllithium (2.40
mL, 6.0 mmol, 1.0M in Hexanes) was added dropwise. After the addition was complete, the
reaction mixture was stirred at -78 °C for 1h, then poured on to the mixture of dry ice in
ethyl ether (30 mL). The reaction was stirred to reach room temperature for 5 hours,

20  followed by washing with IN HCI, brine and dried over sodium sulfate, filtered, and
concentrated in vacuo. The obtained white solid was washed with hexanes to provide 2-
methylbenzo[b]thiophene-7-carboxylic acid (509) (0.240 g, 31.2%). LC-MS ESI m/z: found
191.0 [M-HJ.

[0281] Step B: The carboxylic acid (509) (0.240 g, 1.25 mmol) was dissolved in
25  anhydrous tetrahydrofuran (12 mL) and cooled to 0 °C under nitrogen. BHs-tetrahydrofuran
complex (3.12 mL, 3.12 mmol, 1.0 M in tetrahydrofuran) was added slowly. After the
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[0370] Step F: Provided the internedi ate ethyl

3-(2-ethyl -5-fl uoro-4-hydroxyphenyl) propanoate (594) (0.617 g, 51.4% as a
col or| esswoi2b10/08p33@r medi at e 30 et hyl PCT/US2009/068576
3-(3-fluoro-4-hydroxy-2-propyl phenyl ) propanoate (600) WO

2010/ 080%al?ﬁﬁ/%mﬁ@le@ﬁ%e?ﬁ)lutiona@z&wﬁ%a to waﬁﬁ%@:@ﬁﬂ@n{p@&?ﬁh]: afsil efiireat

ti t t t h f h th
e oaat i RNyl UG SIBRS SeskalSE R R o s o) "
[ 0372] Stlﬁé}hﬁlol % /) @&ﬁ)v&e@byza sfaltIH@t'é@ scldlﬁﬁtsﬁlﬁ%iﬁé aéuéd?]rs Q&u&o@@yﬁl@emﬁ@ne (5995)
(1.49, 532.5% as a colorless oil. [0373] ep B: Provid

2-f1 uor o-lmxttnetwh@ydyu@d pnthm}'lm@nfztetn@nq wsbed(\mtlzblgne 8Bl CU%i Qazsl @d@on ovlfass oi |

G735 0Bl b PP o e R b BRT GR Re &y S BRghol) (4-©

3- (3-fl uaspe40res Rosy 2% ps epylopbamyl. ) acryl ate (598) (1.2 g, 86 8% as a
colorless oil. [0376] Step E: Provided ethyl

3 (3-11 uqogsay @Eb@yrh?o@u %ﬁh@@@wls)lamp@@aﬁm (29NdckiRug 10 IPicAUIRS 2

col orl ess oil Provi ded the internediaté ethyl
3-(3-fl ucspbnwnwmeabkqohzl iﬁlObgﬂ myle@pt)opdmmleme@@mﬁ) (6(0ml).gThe98. 2% as

| | | . 31 hyl ) )
S o LR B s S S DR Nt oans e By | b ohparsing jolytion

react]ioon wauuescHed &bwlQkvithhansyed hesiis bw‘altioiaé)(1m>w&e@xﬁ&t&wtthesI ze the
intermedi ate ethyl 3-(3-fluoro-4-hydroxy-2-pentyl phen¥ propanoat e (606)
dichloromethane, the organic layer was dried over sodium sulfate, filtered, and concentrated
in vacuo to provide the intermediate 7-(chloromethyl)-2-methylbenzo[b]thiophene (511)

(0.150 g, 67.0%) as a yellow oil.

Intermediate 10

15 ethyl 2-(6-hydroxy-1,2,3,4-tetrahydronaphthalen-1-yl)acetate (514)
o o> " 0 0
Q EtO)K/‘R\’ ° | J\OEl OEt
/@i“j 0 Hy, PAIC
~0 Step A ~0 Step B ~0
512 513
0
OEt
BBr3
StepC o

514
[0283] Step A: Sodium hydride (0.5 g, 12.5 mmol) was added slowly to a mixture of 6-
methoxy-1-tetralone (0.881 g, 5.0 mmol) and triethyl phosphonoacetate (2.5 mL, 12.5
mmol) in anhydrous tetrahydrofuran (25 mL) at 0 °C. The reaction was warmed to room

20  temperature and refluxed under nitrogen for 48 hours. The reaction mixture was quenched
with water and extracted with ethyl acetate. The organic phase was washed with water,
brine, dried with sodium sulfate and concentrated under reduced pressure. The residue was
purified by flash chromatography on silica gel (40% EtOAc in hexanes) to provide ethyl 2-
(6-methoxy-3,4-dihydronaphthalen-1(2H)-ylidene)acetate (512) (0.792 g, 64.3%) as a

25  yellow oil.
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[0379] Step A: Provided (E)-2-fluoro-1-nmethoxy-3-(pent- | -enyCbenzene
(601) (3.5 g, 569.3% as a colorless oil. [0380] Step B: Provided

2- f | uor o-WOretHIBAB7 3- pent yl benzene (602) (3.1 g, 88.2% Pa3/m2¢9I0687€ss oi | .
[0381] Step C. Provided 3-fluoro-4-nethoxy-2-pentyl benzal dehyde (603) (2.4
g, 67.9%[0284]a Step & Tesssobitlon df (d8B3e (SlZe)p(OD92 Rr VP dedol] E)ethaﬂWI(53 mL)

%l( féf lsgfv{/zg; aﬁ?%%%/?x(épéﬂp 16%rlghenéd§ge?)h |ba looé 6Phyduggen gag was dc?ed angS a
3-(3-fl UQlﬁ@le‘lCtr@lt \K)Qs?(é&/agud?c%uriﬁl RRRANled Wlﬂﬂ@ﬂ?@eﬁ k80 &nek 2rhe 1gact%ﬂ vé‘a{() as a

colorless oil. [0384] Step F: Provided the internediate ethyl

3-(3-fl ucﬂtluedthradWK%Ep@nﬂe}qmnygbt al By pramsadttere( GO6 filtezdShiguelo8 p7dy as
a col qrless i at e et .hyl

3. Cor & nytt2sepi ORI Bl s s BT s b s bpankacd (c00) w0

2010/ 0805&74?@5{&@31&9&&@68}5%6&&6 (BB5)3aQELs Bt &7%) Q) 688:1¢03B5] Step A
Simlar manner described for the synthesi s of (515) was used to synthesize

(E) - SthY 03s52-Okp 13- d b ot méﬁ bg&Mﬂé}ﬁ&b@l) 22 ARHAMBERhfer( BOT) (1.3

g, 89.4% as a white solid. 5[ B: 'Sim | ar menner descri bed for
t he synt hé)slp@amf(513813)70&/as2 a8 edntbl&urs@llnlnlhesmez@net(h&mL) at 0 °C was added boron

3-(2-ethyl.: 3f|u X met h 60

98. 59 ad OGS R T e R R
t he synt heisinsl @meWo‘}]bv%@%yld%ﬁdnétéH wﬁlﬂiélﬁ@ﬂ sbalutmacmbﬁzn&gﬁ @) eTRE bihnic
3-(2-ethyl-3-fluoro-4-hydroxyphenyl) -2-net hyl propanoate (609) (1.2 log

98. 2% adayer ol Genasyed.gired oyﬁt&@dmmﬁfa@ Sdeeedrppfl concentrated in vacuo to obtain

3 (3,11 Uqp0n el oxin 33 RORNON) PHOY LR ORANGANE SO scorac (5149358

Simlar reaction rou SI'S

synt hesi z6.60bg DM} sramedi @tiduet hyl

3-(3-fluoro-4-hydroxy-2-isopentyl phenyl ) propanoate (615) [0389] Step A
Provi ded (E)-2-fluoro-1-nethoxy- 3- {@ef@iding but - 1- enyl ) benzene (610)

15 ethyl 3-(3-chloro-4-hydroxyphenyl)-2-methylpropanoate (516A)

OEl (@]
Cl Ph’
o) m(oEt H,, Pd/IC MOB
HO Step A Step B HO
Cl

516A

[0286] Step A: The mixture of 3-chloro-4-hydroxybenzaldehyde (0.783 g, 5 mmol) and
ethyl 2-(triphenylphosphoranylidene)propionate (2.72 g, 7.5 mmol) in anhydrous
tetrahydrofuran (25 mL) was heated at 60 °C under nitrogen for 4 hours. The solvent was
20  removed in vacuo and purified by silica gel chromatography (40% EtOAc in hexanes) to
provide ethyl 3-(3-chloro-4-hydroxyphenyl)-2-methylacrylate (515) (1.11 g, 95.2%) as a

white solid.

[0287] Step B: To a solution of the alkene (515) (0.481 g, 2.0 mmol) in ethyl acetate (20
mL) was added Pd/C (48 mg, 10% Degussa type). A balloon of hydrogen gas was added

25  and the reaction was evacuated and back-filled with hydrogen three times. The reaction was
stirred overnight under a hydrogen balloon at room temperature, then filtered through a pad

of celite and concentrated in vacuo to provide the intermediate ethyl 3-(3-chloro-4-
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WO 2010/ 080537PCT/ US2009/ 068576 (3.5 g. 88.5% as a color ess oil. [0390]
Step B: Provided 2-fluoro-1-isopentyl-3-nethoxybenzene (611) (3.2 g, 89.7%
as a col ovog8w/u8h337 [0391] Step C. Provided PCT/US2009/068576
3-fluoro-2-isopentyl-4-net hoxybenzal dehyde (612) (2.8 g, 573.2% as a

col or | esshydidxyph€i392]}-ntstigpprDparenevbties) (OB)70at, B§l9%) as a white solid. LC-MS ESI
3-(3-fl uor met hoxyphenyl)acrylate (613) (1.3 g, 89.4% as a
whi te solf@: %Fﬁ‘gg&ﬁ%ﬁﬁE Provi ded et hyl

3-(3-fluoro-2-isopentyl-4-net hoxyphenyl) propanoate (614) (1.3 g, 98.5% as
a colorless oil. 10[0394] Step F W%”i‘%l‘é’dei) he internediate ethyl
3-(3-fluoro-4- hi@ﬁ%7%¢lﬁl§%€‘é’ﬂﬁ @H%Mb ber&QﬁH%i'-%le%é)tan(e}-(@221 98.2% as
a colorless oil. Interrredl ate

3-(2-butyl -3-fl uor - 4- hydr oxyphenyl )pr opanoate (621) 15[0395] Simlar
reacti on roubes u g-¢orot he %ynt hé’ﬁl snof (585) Bvas used to syBthesize the

i nt er medi & hyI (2- fl BrOI’\OBr4 henyg) pr e (621)
Io‘3" zene (616)
39 ]

[ 0396] Step
(4.5 g, 96.19% as Sé‘*':’é‘ol orI ess 0| Tt} Step B Provi ded

1- butyl -2-fl uoro- 3-net hoxybe@zsgne (617) (4 2 0.5192. 7% as a 2@col orless
oil. [0398] Step C Provided 2-butyl-3-fl uoro-4-net hoxyben%ﬂl dehyde (618)
(3.4 g, 69.29% WO 20104£080537PCT/ U52009/ 576 as a colorfess oil. [0399]
Step D Prrowged ( I 3lE(Ug'cl;“bﬂ1t or Q- 4- e nypacryl ate
(619) (1.0-g""76. GX ak g whit&zsel JoYiic i ovi ded et hyl
3-(2-but yl - Btbbuor 0- 4- nE h@xypﬁ‘féﬁyl)propanoat eS{620) 5(1.0 g 97.4% as a
colorless oil. [0401] Step F: Provided thg internedi ate egbhyl
3-(2-butyl-3-fluoro-4- h%droxyphenyl)propanoate (621) (0.937 g. 97.7% as a

colorless oil. Interne-' te 35 ethyl 3-(3-fluoro-4- hydroxyphenyl)
)-2,2,3, 3- te ade gRr opanoate (625) [0402] Step A: To the m xture of
tIuoro-lecgaLho w ehyde (0.589 g, 3.0 nmol),
Step G cl
5 522

[0288] Step A: To a solution of ethyl 2-bromo-4-chlorophenol (10.9 g, 52.5 mmol) in
acetone (105 mL) was added pottasium carbonate (14.5 g, 105 mmol), followed by 2-
chlorocyclopentanone (6.3 mL, 63 mmol). The mixture was refluxed at 100 °C overnight,
then filtered through celite, concentrated in vacuo and purified by flash chromatography on

10 silica gel (20% EtOAc in hexanes) to provide 2-(2-bromo-4-chlorophenoxy)cyclopentanone
(516B) (10.8 g, 71.0%) as a yellow oil.

[0289] Step B: To the mixture of methyl triphenylphosphonium bromide (16.0 g, 44.8
mmol) in anhydrous tetrahydrofuran (125 mL) at 0 °C under nitrogen was added portion
wise the potassium rerf-butoxide (5.0 g, 44.8 mmol). After stirring at 0 °C for 30 minutes,
15  the mixture of 2-(2-bromo-4-chlorophenoxy)cyclopentanone (516B) (10.8 g, 37.3 mmol) in
tetrahydrofuran (40 mL) was added slowly. The resulting mixture was stirred at room
temperature under nitrogen for 3 hours. The reaction mixture was quenched with water and
extracted with ethyl acetate. The organic phase was washed with water, brine, dried with
sodium sulfate and concentrated under reduced pressure. The residue was purified by flash
20 chromatography on silica gel (5-10 % EtOAc in hexanes) to provide 2-bromo-4-chloro-1-
(2-methylenecyclopentyloxy) benzene (517) (6.2 g, 58.2%) as a colorless oil.
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pottasi um carbonate (1.8 g, 13.0 mmol ) in nethanol (65 nL) at room
tenperature was added slowy dinethyl 1-diazo-2-oxopropyl phosphonate (1.4
g, 7.2 nmwsP)2010uges3fesul ting m xture was stirred at roomPCE[S20081068586 f or 2
hours, quenched with saturated sodi um 15bi carbonate and extracted with

et hyl acd029(q. Sihp (br2gBninm-Hrameo-We3-mabileatcywtlohensglory), belnzénee(SlH)r(iSéog over
sodi um suy| f nd conc ntrate nder r uced ressur resi due was
purifi edlgbl F/a‘ﬂmé’gnw%lf‘ed 3(511 (ﬁ cﬁgh ‘f‘g(“i'ﬁ R?%F%ﬁéf%\aﬁh hexanes) to
provi de ‘Ehl&ﬁﬁbfﬂ)iﬂ%}zod LlHQJ gel %SJT@% 'E’K)’AQ?B%Q%G(S?&%?\O&Q&: zEbQorﬁo H&Ye-as a
colorless oil B: To the m xture of diisopropylanne (0.262 ni,
1.87 mml(Fyqlwezametmeih)ﬂdﬂ@fldrfﬁlﬁ)ﬁﬁﬂg 53t0%)78 aGelladenl. ni t r ogen was added

slowy the solution of n- butyllithium (1.17 nL, 1.87 mmol, 1.6Min
hexanés) .[0291]erStep iD“r’]Thlagnlkone 802-biamut-éschldrtré- @ pdlopdnomybhethyl)phenol (518)

4-ethynyl- -fI ro-| nzene 0.18

Cetr ahyratmIe i) o su’%daﬁ FAGE G (e U O Bt

m xture vRgeghl gyadd o Hd%@sCfSuQ B tht AQuE RS fihylaCiikQELE @RI (0. 134
m., 1.4 mvol) was WO 2010/ 08053 CT/ US20091068576 added. The resulting

m xt ur e Vidgastiasicedcangated enva@mie gateu-erofmor S-tidotw B spirgibencdfednii. th
saturated a i, de extract ed. WI th ethyl ether. The organic
phase vvas &gm)‘é f{ﬂ(ﬁy)&é 93@9")%213’8 ?‘%8 over sodium sul fate and

conce uced ressure, esi due rified by flash

chro Zb%y g ?183 ab anpey deperipe é?‘(’)‘ﬁ{ ¢ FthFFé}éﬁé?% Gs85fD de et hyl
3-(3-f | ug 9&1&19@&1@@‘%@&%% l;ﬁ[d{@ér&'oﬁh@n qué”;)cl&&n%@] gacal%o?’yﬁc #%d ?2@2' orless

oil. [0404] Step C. Siml'ar manner described for the synthesis o

(except B)ZOlrglMHd&d aysedfi-whassalsled t o synt hesi ze deut erated et hyl
3-(3-fluoro-4-net hoxyphenyl ) propanoate (624) (0.050g, 68.9% as a colorless
oi | . 10[ qo%] $tepFD Sifsiilar hlannm'aiamrbedﬁsﬁhet bedhdssrof t D) syantukasios of (514)

was used to esi ze er |a e d terate

3-(3-fl LovBhadiH &d}l%rﬁm%ﬁ 9Pec1®an6ldt§ Y@Hyfféfzanf%ﬂé%(oaw()g

col orlsesss704g) adl NS BALAL € 36 et hyI 3 (3 f1 uoro-4-hydroxy-2-propyl phenyl)
)-2,2,3,3-tetradeut er| opr opanoate (629) [ 0406] Step A: To a solution of

d||sopro el ) at -78 C
under ni ltﬁ% n é 13118[5'1- %thejit?seglfglt‘%g%{”ﬂpé@q{) %B/f*) %ljlgﬁé 3.75 m, 6.0
rnrnol, szﬁtl]dbslﬂe fhle)(ﬂaﬁﬁe)d.laté\ﬁtoﬁlmSﬂk(i:hllol’tgnétbyl)—SGI spiniieagofutdme2,$'ol uti on of
TMS- di azomet hane n xanes) was added slowy into
20t he r edPfioBANRAR t(é%%%ﬁ(egrﬁ%?%s%‘“é ‘fr ed for 30 minutes then was
added the solution of 3-fluoro-4-rnethoxy- 2h£r opyl benzal dehyde (597) (0.589
g, 3.0 rnrnol) in tetrahydrofuran {gemmediaterhe resul ting m xture was stirred

m t enper ab yrg.f -Dekbfo 3 AUBIGIRH, L. SAIYEBb &y RTTEM) um chi ori de
and e&gtract ed vv?g% ‘é‘t" fltﬁl}g)ﬁ 131 gr gg)nﬁzc p ase vvg @va ?‘I h wat er,
brine, dried over sodi um sul fate and concentrated under reduced pressure.
The
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25resi due was purified by flash chromatography on silica gel (10 % EtOAc in
hexanes) to WD 2010/080537PCT/ 1152009/ 068576 provi de
1- et hyny IW@-2p10/8937 4- met hoxy- 2- pr opyl benzene (626) (0. 180TgS2@2/088%6 as a

colorless oil. [0407] Step B: Simlar nmanner described for the synthesis of
(623) was used to nt hesi ze et hyl

3-(3-fluoro- % net %@ for opyl phenylmpropi ol ate (&27) (0.140 g, 56.6% as a
5col or | esso.i [0 ] Stk i m I:,aP\ gRnn bed for he® t hesi s
of (513). (dxchpt—op_bai fodn usedy—wes \uded [ ol synthes(Zk_dbuler at ed

et hyl 3-(3-fTuoFb- &tepet hoxy- 2- “pr bpyISshBnyppr o anoatE $628) (0.085¢g,F 58. 9%
as a colorless oil. [0409] Step, D Simlar manherggdescribed for ghe

synt hesis of (514) was used to 10synt hesize the internedi ate deuterated

et hyl 3-(3-fluoro-4-hydroxy-2- propyl phenydo)opropanoate (629°1 0. 078 g,

96. 6% as aaweafalorl ess oi | Abeyiimedi a th I
3-(2-et hyI_B&iﬁ_I_u.oroxypli&mLL) %Tiiﬁ.a @‘

or opanoat e

(633) | C', Foep® O- Z0¢N- Chte & OET NI' F OStgp AOStep B 582630631
526 527 528
cl
socl, =
Step G F

529

[0295] Similar reaction routes used for the synthesis of (522) was used to synthesize the

intermediate 7-(chloromethyl)-5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane] (529)

[0296] Step A: Provided 2-(2-bromo-4-fluorophenoxy)cyclopentanone (523) (13.3 g,
S 92.7%), as a yellow oil.

[0297] Step B: Provided 2-bromo-4-fluoro-1-(2-methylenecyclopentyloxy)benzene (524)
(9.7 g, 73.4%) as a colorless oil.

[0298] Step C: Provided 2-bromo-6-(cyclopentenylmethyl)-4-fluorophenol (525) (8.2 g,
62.2%) as a yellow oil.

10 [0299] Step D: Provided 7-bromo-5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane] (526)
(8.2 g, 100%), yellow oil.

[0300] Step E: Provided 5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-carboxylic
acid (527) (1.75 g, 86.6%) as an off-white solid.

[0301] Step F: Provided (5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methanol
15  (528) (0.610 g, 37.0%) as a colorless oil.

[0302] Step G: Provided the intermediate 7-(chloromethyl)-5-fluoro-3H-
spiro[benzofuran-2,1'-cyclopentane] (529) (0.610 g, 92.3%) as a yellow oil.

Intermediate 14

(§)-ethyl 2-(5-hydroxy-2,3-dihydro- 1 H-inden-1-yl)acetate (533)
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632633 15[ 0410] Simlar reaction routes used for the synthesis of (625) was

used to synthesize the internediate (633) [0411] Step A: Sim | ar manner

descri bedwPap1yases3gynt hesi s of (622) was used to synt he®CTAIS2009/068576

2- et hyl - 1- et hynyl - 3-f | uor o- 4- net hoxybenzene (630) (0.390 g, 72.9% as a

col orless oil. 20[0412], Stiep &@ovi ded etthyl 0

3-(2-ethyl-3-fluoro- t hoky |) pr opi;)‘[(@,ge (631) (0.100 g.’(olEtS. 3% as a
\(8)

colorless oil. [ Sttep C Provid it er ated Hephy|

3-(2-ethyl-3-fl - methoxyptrenyd anoate {632y (03 g, 77.5% as a
colorless oil. T WO 2010/ oétﬁ%{aewcw U52009/ 068576 [ 0414] Step D Provided the
i nternedi ate deut &ated et hyl "3- (2-et h§#'-3-fl uofo.4- hydr ox¥phenyl )

propanoate (633) (0.062 g, 82.0%yas a colorless oil. Internediate 38 et hyl
3- (3-fl uoro-4- hydr oxy- 2- net hyl phdnyepr opanoat e (637) [0415] Step A
Simlar manner desawibed f @ §¥'nt hesis of (545) was used to synthesize
3-fluoro-4-net hcrxyﬁ-—rretp | dehyde (634) (0.910 g, 73.1% as a white

powder. [0416] St®pcB: Simlar nmanner described for the synthesis of (537)
was used to 10synt hesize (E)Z2%2t hyl
3-(3-fluoro-4- r%t hoxy- 2- net hyl phenyEacryl ate (635) (1.2 ? 90.8% as a
whi te poed3] D8R A TSespirg bass (i laphenyleianageediogal, 1 uf M) wynhiddedi s of
(513) Was 56l SHMiREHi eSS methoxy-2,3-dihydro-1H-inden- 1 -ylacetic acid
3-(3-fluoro- g-rrlret}ﬁoxy-IZ‘f rrét hi/l phe&ny]l ep% ahoalté 18636)ln (eR > g):ja,ceé%fl%% as a
col or | esq530)l (7.015 38 4018InoBtie pcddoneSil il hdr). rerendre didgomi esdofrplete,lv@ synt hesi s
of (514) Ss. used to synthesize the internedi ate ethyl . ] ]
3 (51 uoKOmI Ry Gy SR DRLAgR) PG aReat e meseopindgor beowsghes o
?8'42; | ess, @iipitard WheENRLIANS ARSI WasRed(BiiehdtYedmb YBE@ X RRSAY IR PRANOAL €
solids were re-suspended in acetone (100 mL) and warmed to reflux until all the solids
dissolved. The resulting reaction mixture was slowly cooled down to room temperature
overnight, during which time the precipitates formed. The suspension was cooled to 0 °C
10 and the white solid was collected and washed with cold acetone by filtration. The solids
were dissolved in 1N HCI and extracted with EtOAc. The organic phase was washed with
water, brine, dried with sodium sulfate and concentrated in vacuo to provide (5)-2-(5-
methoxy-2,3-dihydro-1H-inden- I-yl)acetic (531) (1.65 g, 23.5%, 99.9% ee) as an oil

residue.

15 [0304] Step B: The mixture of (5)-2-(5-methoxy-2,3-dihydro-1H-inden-1-yl)acetic (531)
(1.65 g, 8.0 mmol) and H,SO4 (0.111 mL, 4.0 mmol) in ethanol (§ mL) was refluxed at 100
OC for 2 hours. The solvent was removed in vacuo. The residue was dissolved in ethyl
acetate and washed with water. The organic layer was separated, dried over sodium sulfate,
filtered and concentrated in vacuo to provide (§)-ethyl 2-(5-methoxy-2,3-dihydro-1H-inden-
20 l-yl)acetate (532) (1.8 g, 96.0%) as an oil

[0305] Step C: Similar manner described for the synthesis of (514) was used to synthesize
(§)-ethyl 2-(5-hydroxy-2,3-dihydro- 1 H-inden- 1 -yl)acetate (533) (1.6 g, 94.5%) as an oil

residue.

Intermediate 15

25 (5)-ethyl 2-(5-hydroxy-2,3-dihydro- I H-inden-1-yl)acetate (536)
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[0419] Step A: Simlar reaction routes used for the synthesis of (545) was
used to synthesize 3-ethyl-4-nmethoxybenzal dehyde (638) (0.690 g, 89.4% as
a yel | ow \sDI2010/034330] Step B: Simlar reaction routes us@ATUSR00VME8SEy Nt hesi s
of (537) was used to synthesize (E)-ethyl

3- (3-et hyl -4-nmet hoxyphenypacryl (639) (?440g. 100% as a colorless oil.
[0421] Step C. Sim | r eacttdN utes u ofior the synthesi J (513) was
used to synt hesi hyfH 3- (3-let hyl - oxyphemnyisppr o /e 640) (0. 360
g, 91.1% as a ess ort—10{® ep D—Srmtar 4 on routes used

for the synt hesi s of (514) wasAused to synt hesi @Bt he internediate ethyl
3- (3-et hyl - 4- hydr 8%yphenyl ) propanoat e t%41) (0.316 g, 93.6%F as a colorless

oil. Internediate 40 ethyl 3-(3-eghyl-4-hydroxyphenyl)-2-nethyl propanoate
(644) [0423] Step A: Simlar _reaction routes used for the synthesis of
(515) was used to spnt hesi ze~(Er-r €Fhyl

3-(3-et hyl - 4- nethoxyphenyl n ethylacrylate (642) (0.460 g, 99.0% as a
white powder. [ 042<jc St eéo B: Simlar reaction routes used for the synthesis
of (513) was used to WO 2018¥080537PCT/ 1152009/ 068576 synt hesi ze et hyl
3-(3-ethyl-4-net hoxyphenyl) - 2- net hyl propanoat e &643) (0.400 g, 86.3% as a
col or | esd0306]. Sinyilgipegptiae i9gtesusey ﬂ{ﬁ thersypdigss Poid3pbiaeysed s oy kssizerie

3 %l.h ot :h3&%%?%’?38@3%&?%%@@%@2@@%@%&%}3@@?%ﬂ%%%?%@%hé', 90.7% as
[ I i : : L
3. (- am Ao 0 BTG Ph Gt ata s st fiindi bk seit &8
VHFH2 502N2 876 3850202 18 ee pure) as an oil residue.
[0308] Step B: Provided (R)-ethyl 2-(5-methoxy-2,3-dihydro-1H-inden-1-yl)acetate

(835) (2.9 g, 96.9%) as an oil residue.
[0309] Step C: Provided the intermediate (R)-ethyl 2-(5-hydroxy-2,3-dihydro-1H-inden-
l-yl)acetate (536) (1.7 g, 61.1%) as an oil residue.

10 Intermediate 16

ethyl 2-(3-fluoro-4-hydroxyphenyl)cyclopropanecarboxylate (539)

X
o Me\'Tl N,NO2
Ph< OEt
g Y < ‘o
F P8 0 OEt
Pd(OAC), / aq. KOH
.
~o Step A 0 Step B
F
537
1 1
OEt BBrs /@/ﬂ) OFEt
\ ——
0 StepC HO
F F
538 539

[0310] Step A: The mixture of 3-fluoro-4-methoxybenzaldehyde (5.1g, 33.0 mmol) and
(carbethoxymethylene)triphenylphosphorane (17.2 g, 49.5 mmol) in anhydrous toluene (165
15 mL) was refluxed at 120 °C under nitrogen for 4 hours. The solvent was removed in vacuo
and purified by silica gel chromatography (10-20% EtOAc in hexanes) to provide (E)-ethyl
3-(3-fluoro-4-methoxyphenyl)acrylate (537) (6.5 g, 87.6%) as a white solid.
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645 [0426] Step A: A solution of 4-nitrobenzal dehyde (2 g, 13.2 nmmol) and
(1-ethoxy 10 carbonyl et hylidene)tri phenyl phosphorane (4.80 g, 13.2 mmol)
in tetrahyorofumess7( 130 nL) was refluxed for 24 hours. PR&US2@O106856 was
concentrated in vacua and was purified by flash col utmm chromat ography on
silica gdD3Wi]t SthpBafdes: mnduiEtod AemethygMrait{EN-etrbydguridiat KA FAmerica

2" ot hy 1S3 MO ey BT 08y (B oS 166 bt 5 § 1 ehanol
(100 n) Jwasd adsladoRdbFof 258 Wleout KOPRIURER ANP Sdirrin® f@lai hf?l‘ﬂﬂes()fa pBitbhogen

gas was added and the reaction was evacuated and back-filled w'th hydrogen
three ti méghe Wdﬂ\l@wrféh@talonlmms 0§ thenﬁwlrtgxﬁbaml@ﬁluanatwasadmct terpetuitonraed thenas

filtered hro a i te and.cancept, ated hyl
e NS 2 PR Bl il dnEDTe A GED e oy Rerlifn il e Ele

4- (2- (5-fbuap Qsaqﬂh@@My&d&e&onmwb haewd@ﬁ‘lwaaPOI?loulo}eiaawlhétlﬂwol (650)
WD 2010/ 080537PCT/ 1152009/ 068576 647648649 Pd/C H2 Step C OH [0428]

Step A FoluknoHymprdegis)wb- qonwre@@tﬂzalchmeilwmeﬁla@eaolﬁy@lm @mfbml@fiumaﬂb( 647)
(19 46 HF%dQ atdh J‘Qé'fmlﬁﬁ ﬁ'u&ewésls;@%d%to 4%%L¥ 14, Le GA&%‘G (46
eate reflux e

m.) wer e T hours reac |on 'Was ere and the
sol i d wag6waghedawaddeddo quidneh aal bedest eap@itoThelesRidg mixture was concentl ated

uor o- 2, 2-di met hyl- 2. 3- di hydr obenzof uran-7-yl ) et hyl ) tri phenyl §phon|um
chl or IOde i sagi. o provide ethyl’ 2-(3-fluoro-4- methoxyphenyl)cyclop1opane carboxylate (53 )

(0.990 g, 83.0%) as a yellow oil.

[0312] Step C: Similar manner described for the synthesis of (514) was used to
synthesize the intermediate ethyl 2-(3-fluoro-4-hydroxyphenyl)cyclopropanecarboxylate
(539) (0.850 g, 91.1%) as a colorless oil.

15 Intermediate 17
ethyl 4-(4-hydroxyphenyl)-3-methylbutanoate (542)
Ph OFEt
7
Ph ﬁm( WrOEI Hy, PAIC /@/\NOE[
~o ° Step A ~o © Step B ~o ©
540 541
OE
BBry ]/ t
—_— O
Step C HO 542

[0313] Step A: Similar manner described for the synthesis of (537) was used to
synthesize ethyl 4-(4-methoxyphenyl)-3-methylbut-2-enoate (540) (4.5 g, 64.3%) as a

20  colorless oil.

[0314] Step B: Similar manner described for the synthesis of (513) was used to
synthesize ethyl 4-(4-methoxyphenyl)-3-methylbutanoate (541) (2.0 g, 98.4%) as a

colorless oil.

[0315] Step C: Similar manner described for the synthesis of (514) was used to
25  synthesize the intermediate ethyl 4-(4-hydroxyphenyl)-3-methylbutanoate (542) (0.80 g,
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[0429] Step B: To a solution of
((5-fluoro-2, 2-di net hyl-2, 3-di hydr obenzofuran-7- yl)nethyl) triphenyl
phosphoniWOROWHIBHI7de (648) (500 ng, 1.09 nmol) i n anhy®€C®52009/068576
tetrahydrofuran at roomtenperature (10 nL) was added n-butyllithium(0.67
mL, 1. 31 420ifhpds, a @lddlasmolexane). After stirring for 10 mn

4- (benzyl oxy) benzal dehyde (231 ng, 1.09 mmol) was added and stirred for an
addi tional 3 hours. The reaction wageGueihegl with water and extracted with
et hyl acetate. onbi ne rgani ase was. qdri d over. so sul f at e,
filtered and con?éﬁﬁ@&?@ 3&%£§éﬁﬁ?&TEg?%Fﬁ§2L%g Uﬁﬂnﬂg@abg$ Pied by flash
col umm chromat ogr aphy on sili gel with hexanes and Et OAc (20% to give
7-(4- 15(benzyl oxy)styryl)-5-fluoro-2, 2-di neyhyl- 2, d|hyorobenzofuran as a
cis/trans mixture £649). [0430]OStep C. To ol utio
7-(4- (benzyl oxy)s y 1Tl uo Mglngthy 3-TgUhydro I of uran (649)
(207.7 ng, 0.583 Ii—rﬂ—eth ed—Pdf€ & Yy, 10% Degussa
type). A balloon of, hy¥P8gen gas wasSE®ftled an ht heSPPfact i onpmas 20
evacuat ed and back-filled wth Jydrogen threeg,ines. The regcti on was
stirred overnight at roomtenperature, was filtered through a pad of celite
and concentrated in vac to give 4-
(2-(5-fluoro-2, 2-di met hy [ 3- dlhydroben ofur an- 7- yeet hyl ) phenol (650).

| nt er medi ate 43 etMagH, 3-( ¥ phelyl ] - 2-yl ) propanoat e (653)
WO 2010/080537PCT§%I§2009/ Step CHO OEt 653 [0431] Step
A: A mxture of 2-brono-4 hydroxybenzaldehyﬂe (350 ng, 1.74 mol), phenyl
boronic acid (233.5 ng, 1.%& nmol), Pd(PPhay4 (60 ng, 0.052 nmol),
saturated sodi um bi carbonate (6.0 nL), nethanol (15 nlL), and toluene (6.0
m.) wgs e3ted $tep A: Similar manner described for the synthesis of (516B) was used to

synthesize 4-(2-methylallyloxy)biphenyl (543) (5.9 g, 89.5%) as a white solid.

[0317] Step B: The mixture of 4-(2-methylallyloxy)biphenyl (543) (5.9 g, 26.4 mmol) in
N-methyl-2-pyrrolidone was microwaved at 210 °C for 8 hours. The residue was dissolved
in ethyl acetate and washed with water. The organic layer was separated, dried over sodium

10 sulfate, filtered and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (5-10 % EtOAc in hexanes) to provide 2,2-dimethyl-5-phenyl-
2,3-dihydrobenzofuran (544) (3.6 g, 60.8%) as a white solid.

[0318] Step C: To an ice cold solution of 2,2-dimethyl-5-phenyl-2,3-dihydrobenzofuran
(544) (2.24 g, 10.0 mmol) in dichloromethane (15 mL) was added slowly titanium

15  tetrachloride (2 mL, 18 mmol). After stirring of 5 minutes, dichloro(methoxy) methane (1
mL, 1 Immol) was added slowly. The resulting mixture was stirred at 0 °C for 3 hours,
quenched slowly with ice water. The product was extracted with dichloromethane. The
organic layer was separated, dried over sodium sulfate, filtered and concentrated in vacuo.
The residue was purified by flash chromatography on silica gel (5-10 % EtOAc in hexanes)

20  to provide 2,2-dimethyl-5-phenyl-2,3-dihydrobenzofuran-7-carbaldehyde (545).

[0319] Step D: To an ice cold solution of 2,2-dimethyl-5-phenyl-2,3-dihydrobenzofuran-
7-carbaldehyde (545) (1 g, 3.96mmol) in methanol (20 mL) was added portion wise sodium
borohydride (179.9 mg, 4.76mmol). The resulting mixture was stirred at 0 °C for 3 hours,
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S5pressure tube at 120 ct overnight. Ethyl acetate and water were added and
the | ayers separated. The aqueous phase was extracted with ethyl acetate
and t he csORIWEd0B7gani c | ayers were dried over sodi um £aTfUReN/06857¢ er ed
and concentrated in vacuo. The crude conpound was purified by flash colum
chr omat oguapthed shovdy Miitavgel. The plodoexearsestiactdd &tiBAGcH] @0%ettaoe.alThooiganic

5- hydroxy-[1, 11- bi phenyl1-2-car Qhal de de .(651) 0432] Ste sol ution
or "Ly B ST BTONERY Ty 3ot bl i e e SR FORTaB G 7 ek Hifory: and
E car boxynediyd \%ke[)udf[édmﬂzﬁmﬁéh Eﬂl%%{%llftgﬁ%ﬂﬁ& &@@lﬁﬁreﬁfmo & O AR hdxdns)tig! uene

15 m) was refluxed f 24 hours. The'reaction was concentrated in vacuo
and was puevifig éh2den¢thBlshph@1Yirﬁrﬁ5 dihydrbtragfaphy-ybmeshdnot 54s1 wi t h hexanes
and Et0OAc (309 to give (E)-ethyl 3-(5-hydroxy-[1, 11-biphenyfl-2-yeacryl ate
(652) 5 19Dp82143]Step &p Lmilho mansaldatdrived (&) thetynthesis of (511) was used to

ot hanol (SMHE)4dRE ol o O 1 B eGSR AT BB e

hydrogen ggp was added and the reaction was evacuated and back-filled with
hydrogen three tinmes. The reaction was stirred overni ght at room
tenperature, was filtered through %b% ? lite and concentrated in vacua
to give ethyl 3-(5-hydroxy-[1, 11- i hen ? 2-yl ) propanoate (653).
| nternedi ate 44 Bcbtdloﬂe(CHLO(cumtbylarﬁét drwe)h}Q 223rdﬂ1ydzm0hyﬁ2l@émsziman 3(2H) one
(657) WO 2010/ 080537PCT/ 1152009/ 068576 Cl 657 [0434] Step A sol ution
of 5-chloro-2, 2-di met hyl- 2, 3-di hydr obenzof ur an- 7- carboxyllc acbd%%554)
(2.39 g, 10.8%fwl), potassi uMi'pBr sul f sane, (8. 55 g,53L 6 r pric
sulfate pen afeJﬁE_BZ/ﬁ, Safmol_$'8nd ace? |bé/maLEL_L1_l) (90
nm.) were he at reflux 5fo hour. Ethyl acet and watRetPPivar e added
and the layers separ@fetl. The agueous pifeFe was extfacted wi tH¢Pét hy
acetate and the conbi ned organkg | ayers were drledlﬂyer sodi um sul fate,
filtered and concentrated in vacuo to provide
5-chl oro- 2, 2-di et hy1- 3- oxo- 2, 3- di hydr obenzof uran-7-carboxylic acid (655)
as a yeIIom1~oI|d [0435] Step B: To a sol utiop of

B -7- 1lOcarboxylic acid

rrr’&f—lfs) i n% dr gi¥%an CeeNgl) was added BH3
11. 14 11 ) drgp,ev se land stirred overnight. The

reacti on was fuenched wth watef and nethanol and then extracted with ethyl
acetate. The Brganic | ayer was Yashed with satur@ted sodi um bi carbonate and
then dri ed ové® sodi um sul fate,55filtered and con®@ntrated in vacua. The
crude conpound was purified by flash colum 15chromat ography on silica gel
wth hexa[ﬂ@%l]arﬁieﬁm% A1 B re tod nekHyd 2chnGinc3h@etboxybenzoate (10 g, 55 mmol) in

Sa ur at SO MUk o5 BTN & oD SyOHCHATHL U5 Poip-{ BTPULY B mREPRRHI  ng
acid (659hd(He 1@§ulg)1g mixture was stirred at 50 °C for 2 hours. The reaction was cooled to room
temperature, diluted with water (300 mL), and extracted with ethyl acetate (2 x 100 mL).
15 The organic layers were combined and washed with water (2 x 100 mL), brine (100 mL)
and dried over sodium sulfate, filtered and concentrated in vacuo. The residue was purified

by chromatography to provide the desired product (548).

[0322] Step B: To a mixture of methyl 2-amino-5-chloro-3-methoxybenzoate (548) (5.2
g, 24 mmol) in water (25 mL) and concentrated sulfuric acid (2.7 mL) was added the

20 solution of sodium nitrite (1.7 g, 24 mmol) in water (25 mL) at room temperature. The
mixture was stirred at room temperature for 30 minutes and added to the mixture of copper

bromide (5.2 g, 36mmol) in concentrated hydrogen bromide (10 mL) and water (20 mL) at
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[0436] Step C. A solution of

5-chl oro-7- (hydr oxynet hyl ) - 2, 2- di net hyl benzof uran- 3(2H) - one (656) (278 ng,
1. 23 mmolWoi2n10M8ed37t hi onyl chloride (5 nL) was stirred RCTASAINO/068576

20t enperature for 48 hours. The reaction was concentrated to obtain
5-chloro laem(tahp@amnﬁetﬂhyInjlxauewdsi sratdalydt bemz ehupeaatai@ (R E)H gnew {Ghifgreds a

brown/gre | pt rrre ate 45 br o 5-fl .uoro-2,2-di nethyl
benvof o SHoRED P bHECTRRGN Mol I TSR Ax LBt gmic Ryer Vi

4-f 1l uoro- s%pﬂ@tteh)/dnﬁhﬁ@%ueGﬂ@ﬁyeJ@as@tﬂﬁ&@é )wth@tb)&c (@ J 1ﬁ[f§””[$1@l%lx‘5a¥1'icalta 6&23 2
m., 158.6 mmol ), pottasium carbonate (21. and” 0 m)

V\B.Z dst in- Wafde aembuwodnnéwpdredtwithewdior (272 I(D(bmlls bl\Mt(é(BO ahd aed dyed acet at e \/\/t—:-(rj e
5
saddeq, 2t o0 5] B R AL e e S R BRI TR

wi th bringevidé t}@djegy@pls@ajuqmggul fate, filtered and concentrated in vacua.
The crude conpound was purified by flash colum chromatography on silica

gel wi th ggxgnesiepird Pgﬁl@&ﬁle(o%%h}th abhRrdcpbiys- n?e't}(cfkybenzoate (549) (1 1g 4

fl uoro-2- rret hyI phenoxy) - 2- met hyl pr opanoate. To a sol uti on of
2- (4-t 1 uonwoR;4, mrfetehympﬂwhaa@)mezhmmyl pmﬂpéhbét%d@&@@olgne (5)5724g1 4r nmol) in

hydr of d h 10 nmL 166. 32
el S o b P PR s R T RRRBL A i SRR SRt e e ey og o

vacugoand1@eilgdi idedivehd (6.6 angenishaied itOpreddige filbk ki 1 301 8vesMilht EEHYWas
extracted with ethyl acetate, dried over sodiumsulfate, filtered and
concent r fce@gte qmd\;%@a/vqs(ﬁdged,@d the layers separated. The aqueous phase was extracted
2-(4-flu I 5 ow
colid gg@éfzh{bﬁf CQ%EDJ}%R&;X%%@ gc?B %XL? 1QRANQLE ARh S EPOERE st i€l
2-(4-f uarndcancrmhbwimhe&my”rh&em&é yrhprupd annipairiéied ﬁyﬁaﬁf&olmﬁg, 23.6 ol )
in tetrah drofuran (50 nL) at O C was added cat. DI ME and oxayl chl oride
(2.5 ni, 801@atﬁ$fﬁPljy Onrﬂécar gel vithdiexiees and iR dc e afferging é?ﬁb‘é?@t‘tﬂ“ét (580)-rr ed
for 1 hour, and concentrated in vacua. The oil was dissolved in

di chil6r or8¥HincStEB® fio)solwiopiobncsind §-ciigo O meha xR C13ng Ry lpray; 15616 mrol )
dded, | t ht .
e wat o RERaRRLER Ere B s B O PRSP T P A M

aqueous plbsenidag).€Xinlasvedmei)t Mheksiytioncat all@vdBoxvdh tirdomnempasioed W th
saturated sodi um bi carbonate dried over sodiumsulfate, filtered and

concent r A dtiTad Quepight. e serebPin 805 SvPchrUstb owtivesEPenihiollomgddy donpound
fi h d
Bt one. ( o0BfT e sl bRl BuTnERLORRE CORERT OO b 16 980 sl o IBACR 5"

[ 0432D Stepr Cdivin salfate.ifdteral andreovcaherated in vacuo. The crude compound was pu1 1fled

N Br onos L AP NI B RGO DoBEH AT Bnsoy DA RBSIDS REed). o0s

mol ) angn&ﬁfcp itetrachloride (2 m) was heated at reflux overnight.

Sat ur at ed sodi um bi carbonate was added and extracted with ethyl acetate,
dri ed ov di Sl T, N4 e ude
conpoundqwazﬂpusf@ﬂ %d (ﬁotl folug% ﬁ%ﬁg %r%n%?dggglbg% glalonﬁ:elsa?%%gie%cgﬂ)gd%
hexanes ahélslRAG df&ﬁ&/})anﬁqsgl ve 7-

(bromonet hyl ) - 5-f | uor o- 2, 2- di net hyl benzof uran- 3(2H) - one (660).

101 ntpgr medi ate 46 et hyl 3-(5-fl uor omtédmipdehi®©X(y- 2- pr opyl phenyl ) pr opanoat e

666
( ) ethyl 2-(4-hydroxybenzyl)cyclopropanecarboxylate (556)
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664665666 [0440] Step A - F. Conpound (666) was prepared in a simlar
manner as that described for the synthesis of (585). 15lnternedi ate 47
5- br ono- WOER10IBeTREL hyl ) - 2, 2- di met hy1- 2, 3- di hydr obenzof BEAAISL@PO¥857@r Br Br

sod 2 d

10

15

20

667 668 669 Step D
i
(@] Ph
I _Ph
DMSO, (COCI, _ ElOJ\?P‘Ph A OF
- \O (@]
Step A Step B
2N
553 554
X
Me\N N,NO
NO H
Pd(OAc), / aq. KOH W BBr3 /©/\D\W
Step C StepD

[0326] Step A: DMSO (5.2 mL, 72.6 mmol) in dichloromethane (14.5 mL) was added to
a solution of oxalyl chloride (3.1 mL, 36.3 mmol) in dichloromethane (83 mL) at -70 °C
under nitrogen. After stirring for 5 minutes, 2-(4-methoxyphenyl) ethanol (5.0 g, 33.0
mmol) dissolved in dichloromethane (33 mL) was added drop wise (20 min). Stirring was
continued for an additional 20 min. and triethyl amine (9.7mL, 69.3 mmol) was added, and
the reaction mixture was stirred and warmed slowly to room temperature for 1 hour. The
reaction mixture was diluted with water. The organic layer was separated, dried over
sodium sulfate, filtered and concentrated in vacuo to provide 2-(4-

methoxyphenyl)acetaldehyde (553) (2.2 g, 44.4%) as an oil residue.

[0327] Step B: Similar manner described for the synthesis of (537) was used to synthesize
(E)-ethyl 4-(4-methoxyphenyl)but-2-enoate (554) (1.1 g, 38.2%) as a colorless oil.

[0328] Step C: Similar manner described for the synthesis of (538) was used to
synthesize ethyl 2-(4-methoxybenzyl)cyclopropanecarboxylate (555) (1.2 g, 99.0%) as a

colorless oil.

[0329] Step D: Similar manner described for the synthesis of (514) was used to synthesize
the intermediate ethyl 2-(4-hydroxybenzyl)cyclopropanecarboxylate (556) (0.945 g, 80.1%)

as a colorless oil.

Intermediate 21

ethyl 2-(2-(4-hydroxyphenyl)cyclopropyl)acetate (562)
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Br 670 WD 2010/ 080537PCT/ US20091068576 [0441] Step A: Using a dropping
funnel, bromne (0.8 nm., 15.6 mmol) in acetic acid (6 nL.) was added to a
sol uti on §O 2210208ak3fet hy1- 2, 3- di hydr obenzof ur an- 7- car box PCirdjsaenomessic g, 5. 20
mol ) in acetic acid at 0 C. The reaction was allowed to warmto room
tenperature and stirredpmaverthight. A 2M solution of sodiumsulfite was

added until all qof Ehe:ule bor 5di sappeared, The vol atiles oenoved
in vacuo and diﬁ@@‘bm&tﬂnane was ade | ayers s\emhe
organi ¢ phas€onag washed gy, L1 wat 2o~ asd bri 1€, digpg over ¥odi urfi sl fate,

filtered and concentrated 1 n vacuo tesryi el d 5-brono-2, 2-diset hyl-2, 3-
di hydr obenzof uran- 7-carboxylic acid (667). [0442] Step B: Thionyl chloride

(0.6 nL, 8.12 rhet') was added]slgwly to a solutiomaf .
105- br ono- 2, 2- diumet hy1-2,i hydf{ obenz@éur aMl i C eaginkd 667) (1.1
g, 4.06 mol JJemerhane! (41 nt).Q AFCET T ef ng f 3~hgurs the sol vent

/ . ep D
was renoved in vacuo to okhai n net hyl P 560

5- brono- 2, 2- di net hyl- 2, 3- di hydr obenzof uran- 7- car boxyl ate (668). [0443] Step
C. To a solution of net le 5- brono- 2, 2-di nmet hy1- 2, 3- di hydr obenzof ur an- 7-
car boxyl at e (6@4@66@9, Bl 63 trahydrofuran (16 nL) at 0 t was
added LAH 15¢ d 1.9@Elrm%]el )F'. JM was stirred at 0 C for 1 hour
and quenched vvigh 0.2 mL of water, 0.2 ml of 15% NaOH and 0.6 nL of water.

The reaction wad warmed to roomtenperature and diluted with diethyl ether.

Magnesi u fate added and the solutjon.,was filtered, was i th
bt T Y et Rttt s Tt o e R
brono- 2, Z4dy Aidlykd2-BrethoRysthe ek 6 an; 33 ¥Immel haayd( R HMSBAL4A4] St ep
D: To a solution of (5-brono-2,2-dinethyl-2, 3-di hydrobenzofuran-7-

yQret hanoas(68e] slpBB0OrHe SUPSISIama| 6% Nabiio mibsiahiit Hahe: (O75nmED idas added

t hi onyl ¢ ] [ ) 1) ... T . i lofreed . m
tenperat dhbGH ekl S2nR M Tekeack 08 AUSAR VT pliRg SOVEIBL Fhif 8

5- br ono- #héicwhicanmetriyth fenZpeardienmiehy howss SThedichytibhahimnze fwak aterchddvith

IN HC1 (150 mL) and extracted with ethyl acetate. The organic phase was washed with

water, brine, dried with sodium sulfate and concentrated under reduced pressure. The
residue was purified by flash chromatography on silica gel (50 % EtOAc in hexanes) to

10 provide (E)-4-(4-methoxyphenyl)but-3-enoic acid (557) (5.7 g, 55.0%) as a yellow solid.

[0331] Step B: To the mixture of carboxylic acid (557) (5.7 g, 29.5 mmol) in DMF (150
mL) was added O-(Benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate (9.5
g, 29.5 mol). After stirring for 5 minutes, N,O-dimethylhydroxylamine. HCI (2.9 g, 29.5
mmol) was added, followed by Et;N (8.2 mL, 58.9 mmol). The reaction mixture was stirred

15  at room temperature for 3 hours, diluted with water and extracted with ethyl acetate. The
organic phase was washed with water, brine, dried over sodium sulfate and concentrated in
vacuo. The residue was purified by flash chromatography on silica gel (40 % EtOAc in
hexanes) to provide (E)-N-methoxy-4-(4-methoxyphenyl)-N-methylbut-3-enamide (558)
(2.1 g,29.6%) as a yellow solid.

20  [0332] Step C: The solution of diethyl zinc in hexanes (1M, 17.4 mL, 17.4 mmol) was
added slowly to the mixture of iodomethane (2.5 mL, 34.9 mmol), dimethoxy ethane (1.82
mL) in dichloromethane (25 mL) at -15 °C. After stirring for 20 minutes, the solution of
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251 ntermedi ate 48 et hyl

3-(3-((di net hyl am no) net hyl ) - 4- hydr oxyphenyl) - 2- et hyl pr opanoate (673) WO
2010/ 08053PROY0B0B2009/ 068576 671672 673 [ 0445] SPEPH/UA200CHM5G0Nd
(671) was prepared in a simlar manner as that described for the synthesis
of (515) (E)-N-iedv6y- 4S{t4apetlBox3€pdmmimmdm(eﬁlzfﬂjutﬁefmamicm)(ésa)d(zimg &.smmdlam manner

as that d ri be for 5t 044 » .To a solution
of et hyl GRS yisHahy 1R SRR I e R HE 75y R RBGE N S ol )
pot assi Urﬂll%%@@(p@/’éﬁn (A3 nBteMeralur® 8yl l)ouﬁsnﬂlg é%i@ﬂ@n ﬁl?xtme)wz\/@ﬁlumﬁh

N, N- di met hyl r net hyl i deneammoni um i odi de (173.2 ng, O. mol ) and stirred

for 72 howater andexenctodwithdaedoramdthahe E@mgamplwaswexwmsl@ﬂe’dtww émm\],l

acet a and .t he 1Qconbi.ped organic | ayers dri dovr sodi u

Tt ared g Rgeaney v BE vl SRR S E e (e s R T By R by
flash C0|dh[’6}na}861@ﬁl?f @gglﬁ@bgemm%lﬂtom lgﬁéxa\ﬁbi)ho RRXANES- @aﬁo@@&@( 50% to
give ethyl 3-(3-((dinethylam no)nethyl) g/dr oxgpheng %

net hyl pr db%th@’s}ﬂ)éeQBMYIOPWWBTW%XI@GWMG( 59) (1.8'g, 85.3%) as a yellow oil.

15(2, 2-di net hyl-5- (1H-tetrazol - 1-y1) - 2, 3-di hydr obenzof ur an- 7- y1) net hanol

(678) V@Q@J]O/%BDSBMMME@@O@N%@BM 2- (2{(@4¢8]0>®Pb®1yﬂcyd@plapﬂdrﬂ\hti on of
et 2 2adh R B L AL SRR Rt )
10 stirred at 60 °C for 24 hours. T he reaction mixture was acidified with HCI and extracted
with EtOAc. The organic phase was washed with water, brine, dried over sodium sulfate
and concentrated in vacuo to provide 2-(2-(4-methoxyphenyl)cyclopropyl) acetic acid (560)
(1.5 2,96.1%) as a yellow solid.

[0334] Step E: Similar manner described for the synthesis of (532) was used to
15  synthesize ethyl 2-(2-(4-methoxyphenyl)cyclopropyl)acetate (561) (1.2 g,71.3%) as a

colorless oil.

[0335] Step F: Similar manner described for the synthesis of (514) was used to synthesize
the intermediate ethyl 2-(2-(4-hydroxyphenyl)cyclopropyl)acetate (562) (0.488 g, 43.6%) as

a colorless oil.

20 Intermediate 22

ethyl 3—(4—hydroxy—2 6-dimethylphenyl)propanoate (564)

OEl 0
Ph/ /\n/ /@i\)J\OEI H,, PdiC /@i\/LOEt
HO Step A Step B HO
564
[0336] Step A: Similar manner described for the synthesis of (537) was used to

synthesize (E)-ethyl 3-(4-hydroxy-2,6-dimethylphenyl)acrylate (563) (3.4 g, 100%) as a
25  white solid.

[0337] Step B: Similar manner described for the synthesis of (513) was used to
synthesize the intermediate ethyl 3-(4-hydroxy-2,6-dimethylphenyl)propanoate (564) (1.0 g,

97.8%) as a colorless oil.
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m.). The reaction was stirred at O C for one hour and then at room
tenperature for 30 5m nutes. The reaction was added to ice and the

resul t antweap10d)80@3 col | ected by filtration, and washedP@il{uUs2e08106857¢ o
provi de ethyl 2,2-dinethyl-5-nitro-2,3-di hydrobenzofuran-7- carboxyl ate
(674) as a yellow solid (1.02 g, 8B%rmddidei9} Step B: To a solution ethyl

2,2-dimethyl-5-nitro- roben fur arbox | a 674) (1.02 g,
3.84 mmol) in ethanofﬁviéq%ﬁyg % t%awﬁméﬁﬁﬁmﬁﬁ‘Hi%§WSOE2gussa type).
A bal | oon of hydrogenogéas-g cedded nd t reaction was evaguated and
back-filled with Hgffﬁgéﬁpt ee t| R agtA«eN gaovern|ght
at room tenperatu pad of—tetrt concentrated in
vacuo to give etfyl]5
am no- 2, 2-di net hyl- 2, 3- dlhydrobenzofugan 7- carboxylate %675) (899 ny, 99%

[ 0450] Step C A solution of et hyl

5-anino-2,2-dineg@y1- i opbenzof uran-7- 15carboxylate (675) (300 nyg,
1.28 mml ), tri L formate (0.42 nmL, 2.55 mmol), sodium azide (124.8
ny, 1.92 mol), an §8et|c acid (12 m) was heated at 100 C for 2 hours.

The reaction was cool edsso room tenperature and water was added. The
aqueous phase was extracted with ethyl acetate and the conbi ned organic

| ayers d r[osss]ovmp A diMMuSthi Rt Besclibéd R eltk SncheCiORE EIRT) atadsddno ¥qtiesizeThe
crude cogE was purified by flash 20col um_chr omat ogr aphy on silica gel

with Rex ér§thé(h&(éth%WIIﬂ@ha@hwywawt ($652(3.2 g, 91.0%) as a white solid.

di met hyl-5-(1Htetrazol - 1-y1)-2. 3-di h ydrobenzof uran-7-carboxyl ate (676)
(184 ny, [6339]. StW)BZOﬂ_imiraBG@Bﬁ@@ﬁmemgh@&8517@8[@451@) vBisepsedto A sol ution
of et hyl yl- 5- z0|

ai hyar obemy BRI SRR e FERGIRHEHD Ry Pang eSO ) £ A1) v

hydr oxi deofckR6s &, 2.53 nmmol ), nethanol (1 nml), tetrahydrofuran (1 ni), and
water (4 nmL) was heated at 50 C. for 1 hour. The volatiles were renoved in
vacua ando2i)Hhepas sadlECnatios uliibes Rokic ANRS:s GPI4 185 LYy bislithaieon
washing with water to provide 2,2-dinmethyl-5-(1Htetrazol -1-y1)-

2, 3- didhy dhobenmetliateaihyl-Z @iyt -2, Sabindthy BNehyl pregnegte (860)(0.0704589. 1% ep E:
A solutlon of 212 d;nethyl-S-(lFttetrazol -1-y1) -2, 3-di hydr obenzof uran- 7-
car boxyl i%¢ 254 FsF ) (135 my, 0 519 nnnl) N- et hyl nor phol i ne (57 pt,
0.519 mml ), and tetrahydrofuran (10 nL; C was added

i sobutyl chl oroforrnate (68 FIE, 0.%1¢" 3 Oand stirred for 2 hours.

Sodi um bor ohydri de ( 2&yd3MW-hydroR§-2BBImethylphalyBpropandid (3w@s added and
stirred for 1 hour and at roomtenperature for an addltlonal 1 hour. The

reaction was concentr 4§t ef-ifiyvacuo_ard watfer was added. |The §yueous phase
was extracted wit yl dtefate an e comi e Cor g s dried over
sodi um sul f at e, ~§i red apgaconc ed in vagpe. rude conpound was

purified by flash col um chronmat ography 15on silica gel wth hexanes and
Et OAc (60% to afford (2, 2-digret hyl-5¥(1Htetrazol - 1-y215¥2
2,3-dihydrobenzogg;anfii%fnetkggol (678) (77.8 ng, 619 . Internedi ate 50

StepC HO

Step A

570

15 [0341] Step A: Similar reaction routes used for the synthesis of (537) was used to
synthesize (E)-ethyl 3-(4-methoxy-2,3-dimethylphenyl)acrylate (568) (3.2 g, 90.7%) as a

white solid.

[0342] Step B: Similar reaction routes used for the synthesis of (513) was used to
synthesize ethyl 3-(4-methoxy-2,3-dimethylphenyl)propanoate (569) (1.3 g, 86.0%) as a
20  white solid.
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Et hyl 3-(3,5-difluoro-4-hydroxyphenyl)-2-ethoxypropanoate (681) 20[ 0453]
Step A: To a solution of 2-chloro-2-ethoxyacetic acid ethyl ester (10 g, 60
nmol ) i n WBI20r0aB8e¥3mh (30 nl) was added tri phenyl phosphi n@CTAB2094$856© rmol )
and stirred overnight at roomtenperature. The solvent was renoved in
vacuo, ar{ﬂS4ﬂ]et$typ GatS}matlamasctM1aﬁx&@ﬁ@865&715’@171&6%2@’(1914))68571&%@ed The

sol vent was_ again renoved an n hi vacuy e oxy- 2-
oxoet hyl Y5 FIEHAR D BOCHRGHS Biov b Sy B 3T sk heapuiopsvase G20LHDamy
solid. [ Q45 =tLpnhid solfd. @ sol ution of

(1, 2-di et hoxy 2- oxoet hyl ) tri phenyl phosphoni um chl oride (679) (1.61g, 3.76
mmol) in tetrahydrofuran (56 nL) was.added. &BU (0.67 nml, 4.51 mmol) Sand
the reaction was stirred for 10 m nutes at roomtenperature.

4- (befzyl oxy) - 3, 5- ettlyf2-(tbHempad-tehyrphedy iy clpprapybacatarol§760as added in
one portion and the reactlon Jvas stirred at roomtenperature for 18 hours.
The sol vent was rgnovedenl \/albuo di et hyl ether was added: and the sol i ds

filtered. The fil s condéntra uoNapd the kesidue @il was
purified by f\aﬁ%MQrmM i nto provi de
(2Z2)- 10ethyl 39 (benzylsewy) - 3, 5- 8 fT uor opheny Bjer 8- et RoxXYacr yl at% (680).

[ 0455] Step C To a solution (2)-ethyy 572

3-(4-(benzyl oxy) - 3, 5-di f | uorophenyl) - 2- et hox acryI ate (680) (1.3 g, 3.59
mol ) in ethan \/ 25 mL added Pd/ C (140 10%0Degussa type). A

bal | oon of hydﬁa@en ga s> a ed angbHt he re as ewacusted and

back-filled WI threot i g, IheO R4 t| on“as St r.red overni ght
at room 15terrperature vvas filteéred t‘hrough a pad of celité and
concentrated in vacuo tY°give ethyl 3- (3,5-4i1

uor o- 4- hydr oxypheﬁyl) 2- et hoxypr opanoat® (0,81 g) (681). Internediate 51
et hyl 2-(4- hydro 3<ret IpheE[%pxy) acz@sﬂeﬂ@ 682 20[ 0456] A m xture
of 2-met hyl benz 1, 4- choI ), cet hyl 2-bronpacetate (1.1
eq.), and pot assi um car bonate QS in acetonitrile (50 nL) was heated at
80c for 18 hours.5°The reaction was cool®t to roomtenperature, and the

acetonitrile was renoved in vacuo. Water was added and the crude residue
was extr 40344 vﬁltmlaetelaymora@eteaﬂleed fphélecwgrézml&Of @per wanusedas hgdhasizeihdr i ne,

dried OvelFltelangdlé{Flealu %35 22 ffuou;[ E h %V%%‘Fg‘gﬁl‘%%ﬁg‘ﬁtﬁﬁ O 25The

resi due was purl irlrca OAc in hexanes)

ol T &@%%%%e%%@ﬁ@z@%ﬁet BL7BTRrth e e s T Fh

10 47.4%) as a yellow oll.

[0346] Step B: Provided (E)-4-(2-fluoro-4-methoxyphenyl)-N-methoxy-N-methylbut-3-
enamide (572) (3.4 g, 56.7%) as a yellow oil.

[0347] Step C: Provided 2-(2-(2-fluoro-4-methoxyphenyl)cyclopropyl)-N-methoxy-N-
methyl acetamide (573) (3.5 g, 96.7%) as a yellow oil.

15 [0348] Step D: Provided 2-(2-(2-fluoro-4-methoxyphenyl)cyclopropyl)acetic acid (574)
(2.7 2,92.4%) as a yellow oil.

[0349] Step E: Provided ethyl 2-(2-(2-fluoro-4-methoxyphenyl)cyclopropyl)acetate (575)
(1.9 g, 62.8%), yellow oil.

[0350] Step F: Provided the intermediate ethyl 2-(2-(2-fluoro-4-
20  hydroxyphenyl)cyclopropyl) acetate (576) (1.4 g, 78.6%), colorless oil.
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et hyl 2-(4-hydroxy-2-net hyl phenoxy) acet ate (685) 685 [0457] Step A1 A

m xture of 1-(4-hydroxy-3-nethyl phenyl)ethanone (5 g.33.3 mmol), 5ethyl

2- br onnack0ap®W/80331 eq.), and cesium carbonate (2 eq.) PATABS200/06857¢ | e (200
m.) was stirred at roomtenperature overnight. The acetonitrile was renoved
in vacuo, and the crude oil was di $seainweihté 6 et hyl acetate (50nL) and

washed with 1M HC1 (.2 n), ter (2 —and br| (50 nmL). The
organi c | ayer was d{t}f éé@&% Ol%’é&mﬁfﬂxﬁé'f@%?&\‘em%%ﬂmﬁEeo(lsgg)ncentrat ed in
vacuo to obtain ethyl @\ra&etyl 2- met hyI phenoxy) acetate (683). 10[ 0458]
Step B: A solution o eth 2-(4-acet yp- 2 ?Phenox )acetate (683) (8.78
g, 37 mmol), nCPBA eq. )ICI4 and p- m)no ate (0 “Yod: N

di chl or omet hane (. )sh@s hea 40 " &I governi The reaction was
cooled to roomtenpegrature and washgd with 1M Ki (2 00 nmL), 5%NaHS03 (2
X 150 m.), and water (200 nmL). The grganic |ayer was drjed over sodi um
sulfate, filtered and concentrated in vacua. The crude material 15was
purified by silica gel chronatograaphy (0-100% Et OAc in hexanes) to provide
et hyl 2- (4-acetdkyd2-meth &yg)tacetate (684) (72% . [0459] Step C To
a solution of et XL, - (4- atetoxy- 2- net hyl phenoxy) acet at e (684) (6.79 g, 27
nmol ) in dry net hano (1% ) was added sodi um nethoxide (1.1 eq.) and the
reaction was stirred at roomtenperature under N2 for 3 hours. The reaction
was quenched 20with 1M HC1 and the volatiles were renoved in vacuo. The oil

was di ss i t\h e (¢ m),
and bri ngh%!?lgo m‘f?A ﬁ@%‘r%@ﬁﬁ%&%@ f/\(gg}ge dyrylg ﬁ-%? Y"'ﬁ@ggﬁ%ﬁqgesd u%fS éftﬁgsqze
filtesed afidorochbgitbx gl enkthylbsraaldehide @770 ce61398) a2-a white solid.

(4- hydr oxy- 2- met hyl phenoxy) acetate (685) as a white solid (77%9. WO
2010/ 0805838251/ 3468 B 310685 nenHQCABEN R ehedInietty bf (537) was used to synthesize

2- (4- hydr oxyphenox@ acetate (688 0 OH + Br,,,-,,rOEtCs 20030A- OEt

MCPBAI SSt(Epehst &p5Bugmséydroxy-2-methylphenyl)acr ylate (578) (0.330 g, 94.5%) as a white

solid.

[0353] Step C: Similar manner described for the synthesis of (513) was used to synthesize
10 ethyl 3-(5-fluoro-4-hydroxy-2-methylphenyl)propanoate (579) (0.325 g, 97.6%) as a

colorless oil.

Intermediate 27

ethyl 3—(5—ﬂuoro—4—hydroxy—2—methylphenyl)propanoate (585)

Ph/ \ Br-
H2 Pd/C T|CI4
Step A Step B
581

Step C
580

Pho 4\ﬂ/0Et
Ph/
OFEt Mz PdIC Pd/C OEl _BBrs
StepD StepE StepF HO

15 [0354] Step A: Similar manner described for the synthesis of (517) was used to synthesize
2-fluoro- I-methoxy-3-vinylbenzene (580) (3.5 g, 88.5%) as a colorless oil.

[0355] Step B: Similar manner described for the synthesis of (513) was used to synthesize
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0 OEt 686687 688 [0460] Step A - C Conpound (688) was prepared in
a simlar manner as that described 5for the synthesis of (685).
| nt er medi WO&0BY80537 PCT/US2009/068576

5-chloro-7-(chloromethyl )-2,3.3-trinmethyl-2. 3-di hydrobenzof uran (693)
689690 1-@h@Tlu61BaRBIZ ybenzend (8B 1]3.5pefy. o) aE cdlorigpowild (693) was
prepared in a simlar manner as that described 10for the synthesis of (5).
| nt er medi[08%6]55Step 01 \Wimda( Aained dexcyipbefoy e bty RIsh anoatel to 6Pothesize

2-ethyl-3-fluoro-4-methoxybenzaldehyde (582) (2.7 g, 73.2%) as a colorless oil.

[0357] Step D: Similar manner described for the synthesis of (537) was used to synthesize
5 (E)-ethyl 3-(2-ethyl-3-fluoro-4-methoxyphenyl)acrylate (583) (1.3 g, 89.4%) as a white
solid.

[0358] Step E: Similar manner described for the synthesis of (513) was used to synthesize
ethyl 3-(2-ethyl-3-fluoro-4-methoxyphenyl)propanoate (584) (1.3 g, 98.5%) as a colorless
oil.

10 [0359] Step F: Similar manner described for the synthesis of (514) was used to synthesize
the intermediate ethyl 3-(5-fluoro-4-hydroxy-2-methylphenyl)propanoate (585) (1.2 g,
98.2%) as a colorless oil.

Intermediate 28

ethyl 3-(5-fluoro-4-hydroxy-2-methylphenyl)propanoate (588)

O (@] O
] Ph. ~_OEtl
P A
%) o 5:11/ Oty Paic Ot

Step A StepB
586 587
0]
BBry OFt
StepC HO
15 588

[0360] Similar reaction routes used for the synthesis of (567) was used to synthesize the

intermediate ethyl 3-(5-fluoro-4-hydroxy-2-methylphenyl)propanoate (588)

[0361] Step A: Provided (E)-ethyl 3-(4-methoxy-5,6,7,8-tetrahydronaphthalen-1-
yDacrylate (586) (0.540 g, 78.3%) as a white solid.

20 [0362] Step B: Provided ethyl 3-(4-methoxy-5,6,7,8-tetrahydronaphthalen-1-
yl)propanoate (587) (0.510 g, 93.7%), as an oil residue.

[0363] Step C: Provided the intermediate ethyl 3-(4-hydroxy-5,6,7,8-
tetrahydronaphthalen- 1-yl)propanoate (588) (0.243 g, 50.3%) as an oil residue.
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[0462] Step A - B: Conmpound (695) was prepared in a simlar manner as that
descri bed 15for the synthesis of (11). WD 2010/ 080537PCT/ U52009/ 068576
696697 [ OXO3P10BBEP7A: A m xture of nethyl PCT/US2009/068576

5- met hoxy- 1- oxo- 2, 3-di hydr o- 1H-i ndene- 2- 5carboxylate (5.5 g, 25 mol) in
acetic acid (0.64 M and perchl ori tntatnediatd299 M was suspended in a

Pour <. The mixt U?Edﬁ?? HrERR e R Do SR PR B vahen w1

chl oroform The ani ¢ phase was washed wi th watec (5X) until the pH was
neutral, follo dwthpa wash @i th brine. The organic Iayer was dried over
sodi um sul fate il Fer\e § and n@@nct/af at ed 10va.@|;| 0. e nat eri al

was purifiedd TG 981N + xanes) to

provi de nethyl b- rret hoxy 2, . |hydro Ih i ndene- 2- car boxy atle (696) (46% .
[0464] Step B: To a solution £f nethyl 5-ngd hoxy-2, 3-di hydggp- |

h-i ndene- 2-carboxyl ate (6% (2.35 g, 11.4 nmol) in anhydrous

di chl or oet hane (46 ) ceoled,to -78 C was~added boron tri
eq.). The reacihoﬁwasa aed t o stlr at (8- Clfor 30 mn 0
hours, and at—room-t-enpg ure oV j ' e was cool ed
to 0 C and quetfeéRed STQ) Y wWith ne?t“’ﬁénoTO ter sti?fAgof oy 15 minutes a
sat urated sodi um bi carbofiate sol uti on was &dded slowy to the nixture and
allowed to stir at 0 C % 30 nminutes. Ethy acetate was adtfed and the

| ayers eparat ed. The aqueous. | ayer was e cted with ethyl acetate
and the dB3&Hn e‘g%l@gaﬁmon Ry S%eie ey atieoy 6F CB3Gw iy sy izefg t er ed
and cenceplhatfeieth gY??g’Q eHB/l%ffﬁlRﬁSMWBIdM ﬁer{e&twdﬁs}{o&e%ﬂ) hydro- 1 H

i ndene- 2- carboxyl até (697). Internedi'ate 7

3- (4- hydr 2-¢ t I step xture
of 4-(beAgﬁ%xy%@g%i%?@({&ﬂgﬁl}zégﬁ)ogie%&g{&? LFV&&%%%CHL’ ﬁ(ﬁi ongne (1.2
eq.) and qobirkessoillm car bonate (2.5 eq.) in acetone (40 nlL) was refI uxed
overnight. The reaction was cooled to roomtenperature and filtered through
a celite [phe), Step®: Pencedt 4-3thet 1 fRiot-Y HR&Box ybBEzeaE (BYD) (BL @1 7 RT 7Wasa

purified by flash colum chronmatography with ethyl acetate and hexanes to
provi de £o[®kay9il-oxy) - 2- i sopropoxybenzal dehyde (698).

ornipde (1.5

10 [0367] Step C: Provided 2-ethyl-5-fluoro-4-methoxybenzaldehyde (591) (0.980 g, 76.1%)

as a colorless oil.

[0368] Step D: Provided (E)-ethyl 3-(2-ethyl-5-fluoro-4-methoxyphenyl)acrylate (592)
(1.3 g,96.5%) as a colorless oil.

[0369] Step E: Provided ethyl 3-(2-ethyl-5-fluoro-4-methoxyphenyl)propanoate (593)
15 (1.3 g,96.2%) as a colorless oil.

[0370] Step F: Provided the intermediate ethyl 3-(2-ethyl-5-fluoro-4-hydroxyphenyl)
propanoate (594) (0.617 g, 51.4%) as a colorless oil.

Intermediate 30

ethyl 3-(3-fluoro-4-hydroxy-2-propylphenyl)propanoate (600)
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[0466] Step B: A solution of 4-(benzyl oxy)-2-isopropoxybenzal dehyde (698)
(480 ng, 1.776 mmol) and (car bet hoxynet hyl ene)tri phenyl phosphorane (1.1
eq.) in t\PRe&sNE3 10heated at 100 C. overni ght. The r @a&Usaewness7€ool ed
to roomtenperature and concentrated in vacuo. The crude material was

purified by sili gel chronato raphy (0-50% Et O&Ac.dn hexane$) to afford
(E)-ethyl 3-(4- benzyVUX ) 2-1 opropoxyphe yl)acry| ate (699) [0467] Step C
To (E)-ethyl 3 (B@$; - 115apE0opd> nyl yagryl at o (530 ng,
1.56 rnrnol)>d tﬁqggﬁ‘tlQ Was, ad / G gussa type).

A bal | oon 150f hydrogen gasomas add%d and the reactlon was evacuated and
back-filled with hydrogen thrgg tinmes. Thegpeaction was stigred overni ght
at roomtenperature, filtered through a pad of celite and concentrated in
vacuo to give ethyl 3-(4-hydroxy-2 isopropoxyphenyl) propanoate (700).
IMeﬂmmeu€®&§FFCNO(J76xmommmhw

Cl Cl 704705 T0468] St €

manner as thar—Eggtrl or the ggth
3- (4- hydr oxynap thaléﬁ)l yepr opanoat e e?08)

598 600

[0371] Similar reaction routes used for the synthesis of (585) was used to synthesize the

intermediate ethyl 3-(3-fluoro-4-hydroxy-2-propylphenyl)propanoate (600)

[0372] Step A: Provided (E)-2-fluoro-1-methoxy-3-(prop-1-enyl)benzene (595) (1.4g,
5 32.5%) as a colorless oil.

[0373] Step B: Provided 2-fluoro-1-methoxy-3-propylbenzene (596) (1.2 g, 83.0%) as a

colorless oil.

[0374] Step C: Provided 3-fluoro-4-methoxy-2-propylbenzaldehyde (597) (1.0 g, 73.4%)

as a colorless oil.

10 [0375] Step D: Provided (E)-ethyl 3-(3-fluoro-4-methoxy-2-propylphenyl)acrylate (598)
(1.2 g, 86.8%) as a colorless oil.

[0376] Step E: Provided ethyl 3-(3-fluoro-4-methoxy-2-propylphenyl)propanoate (599)
(1.2 g,95.9%) as a colorless oil.

[0377] Step F: Provided the intermediate ethyl 3-(3-fluoro-4-hydroxy-2-propylphenyl)
15  propanoate (600) (1.1 g, 98.2%) as a colorless oil.

Intermediate 31

ethyl 3-(3-fluoro-4-hydroxy-2-pentylphenyl)propanoate (606)
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Step C HO 708 [0469] Step A - C: Compound (708) was prepared in a simlar
manner as that described for the synthesis of (542). WO

2010/ 08053PRCWU8EBB009/ 068576 | ntermedi ate 60 et hyl PCT/US2009/068576
3-(2-((di met hyl am no) met hy04- hydr oxyphenyepr opanoate (711) 711 [0470]

Step A- A m xture of 4-brono-3-((di methyl am np)net hyl ) phenol (4 g, 17.4
Smmol ), benzyl br om {(2 eq.), @nd potassiu car@ortate (3 eq in DMF (100
m.) was stlrred At 80 &-overnight. The reagtion mixture was-tool ed to room
t enper at ur e, @Qﬁﬁwth mater @rg,glcextFr ed with ethyk te. The

conbi ned or dium sul fate,
filtered, and concerﬁ"f’ét ed" ‘i’n Vai e B Thep crude mef®S al @as purified by
silica gel chromat ography (0-50% Et OAc in hexanes) to afford I-(5-

10( benzyl oxy) - 2- br onopheny1) - ' N- di net hyl n® hanam ne (709) 598 9% . [0471]
Steps B: Conpound (710) was prepared in a sinmlar manner as that described
for the synthesis of (10). repared in a
simlar manner as that described for the synthesis of (11). 15Internediate

61 ethyl 3-(2- @xy- 2- met hyl benzof ur an- ropanoate (716) 9WO
2010/ 080537%1}3’.1 009/F OEt H2' Pd/C F OEt BBr3 F OEt

Step D ~o0 StepE o

604 605 606

[0378] Similar reaction routes used for the synthesis of (585) was used to synthesize the

intermediate ethyl 3-(3-fluoro-4-hydroxy-2-pentylphenyl)propanoate (606)

[0379] Step A: Provided (E)-2-fluoro-1-methoxy-3-(pent- [-enyl)benzene (601) (3.5 g,
5  69.3%) as a colorless oil.

[0380] Step B: Provided 2-fluoro-1-methoxy-3-pentylbenzene (602) (3.1 g, 88.2%) as a

colorless oil.

[0381] Step C: Provided 3-fluoro-4-methoxy-2-pentylbenzaldehyde (603) (2.4 g, 67.9%)

as a colorless oil.

10 [0382] Step D: Provided (E)-ethyl 3-(3-fluoro-4-methoxy-2-pentylphenyl)acrylate (604)
(2.9 g, 89.7%) as a white solid.

[0383] Step E: Provided ethyl 3-(3-fluoro-4-methoxy-2-pentylphenyl)propanoate (605)
(2.7 g, 94.4%) as a colorless oil.

[0384] Step F: Provided the intermediate ethyl 3-(3-fluoro-4-hydroxy-2-pentylphenyl)
15  propanoate (606) (2.5 g, 98.7%) as a colorless oil.

Intermediate 32

ethyl 3-(2-ethyl-3-fluoro-4-hydroxyphenyl)-2-methylpropanoate (609)
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[0473] Step A - C: Conmpound (714) was prepared in a simlar manner as that
described for the synthesis of (3). [0474] Step D: Conpound (715) was
prepar ed W0 28104i8M37ar nmanner as that described for the SERUIRKOAH6’T6 (537)
5[ 0475] Step E: Corrpound (716) was prepared in a simlar manner as that

described for the-synthe /é\ - (513) Lnternediate 62
2 hyFIh)P 13- d| rre;h 1-2, 3t di hydr obenzor_f urjan ( 5) OHOHO
epom _HPef Cl Cl GFt10[ 0476]

5-chl oro-7-(chko

aaad 721722

Step A: To a s®l (12. 6g. sthel noty

3-chl oro- 2- et hybs2 propene (10.8 g, &712 nol) was added cemcentrat ed
sulfuric acid (5 g, 0.05 nol) and stirred at O C for 1 hour. The m xture
was diluted with cold er and extracted with ether. The ethereal extract
was washed wt hBBbri ne J\gver anhydrous sodiumsul fate, filtered, and
evapor at ed under—redud priessure. The residue was purified by flash

chr omat ogr aphy S6%¢ 15891 7 ca gel to afford

4-chl or 0- 2- (1- chl or o- 2-%%et hyl pr opan- 2-yl ) phenol (721).

[0385] Step A: Similar manner described for the synthesis of (515) was used to synthesize
(E)-ethyl 3-(2-ethyl-3-fluoro-4-methoxyphenyl)-2-methylacrylate (607) (1.3 g, 89.4%) as a

white solid.

5 [0386] Step B: Similar manner described for the synthesis of (513) was used to synthesize
ethyl 3-(2-ethyl-3-fluoro-4-methoxyphenyl)-2-methylpropanoate (608) (1.3 g, 98.5%) as a
colorless oil.

[0387] Step C: Similar manner described for the synthesis of (514) was used to synthesize
the intermediate ethyl 3-(2-ethyl-3-fluoro-4-hydroxyphenyl)-2-methylpropanoate (609) (1.2
10 g, 98.2%) as a colorless oil.

Intermediate 33

ethyl 3-(3-fluoro-4-hydroxy-2-isopentylphenyl)propanoate (615)

)\ Br- 7

h ‘ o Ha, PUC T|CI4
~o ’

Step A ~o0 Step B Step C

610 611 612
OEt
Ph/ /Y
OEt H2 Pd/C OEt BBr3
Step D Step E Step F HO
613 614 615

[0388] Similar reaction routes used for the synthesis of (585) was used to synthesize the

15  intermediate ethyl 3-(3-fluoro-4-hydroxy-2-isopentylphenyl)propanoate (615)

[0389] Step A: Provided (E)-2-fluoro-1-methoxy-3-(3-methylbut-1-enyl)benzene (610)
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[0477] Step B: To a suspension of NaH (1.44 g, 36 mmol ) in anhydrous

t et rahydr of uran was added 4-chl oro-2-(1-chl oro-2- net hyl propan- 2-yl ) phenol
(721) (6.0@01380B7mMmmoI ) at 0 C. The reaction m xture WRETAISRWMOEBSa¢ OC f or
| hour. The reaction was quenched with nethanol, diluted with water, and
extract ed3\i g, BESthers .a coheleet ieér eal extract was washed 20with brine, dried
over anhydrous sodiumsulfate, filtered and evaporated in vacuo. The

resi due @39(qurStep &3 Poyvifiddsuchr Dibegyipmetix ybédzesa(eded (X DgBNER) as

5-chl oro-3, 3-di net hyl- 2, 3-di hydrobenzofuran (722). [0478] Step C. Conpound
(723) was* P¥patelt in a sinilar nanner as that described for the synthesis
of (545). WD 2010/ 080537PCT/ U52009/ 068576 [0479] Step D. Conpound (724)
was prepdP3ULli rStap £i: Mrpudeddufinero- Zssoppiiy!-drasshayeendlsiehydee( 649 n2Hesi s of
(546) < [ StepE: ound (725) was prepared in a simlar manner as

t hat ges%?%‘é)dasfao‘?d?l eesg:gg}r)lt hesis of (511). 5Internedi ate 63

3,3-did j.0-5- -7 I | )-2,2-di net hy1-2, 3-di hyd f
(730)  TRFIG B btk BhSRE L s Rober g e e e tund.
(726) was<6p3)q@@r5%@914@70 asSivihiledloripanner as that described for 10t he

synt hesi s of (655). [(;482] Step B: Lithiumalum numdeuteride (0.21 g, 5.0

nmmol ) in et . sl A i

a1 um num Oh e B e e e R R P e
Fi ve m null 8sz, 88156¢) asheokaltst oibn, a m xture of 5-chloro-2, 2-

di met hyl benzof uran-3(2H)-one (726) (1 g, 5 rnrnol) and al um num chl ori de
(0.7109, F039415r8wp F: iProvided thé heern(edCitadthy Va3 -Adsled!-halrb e 2 alpahiyiphendl) m xed
metal hydride. The reaction m xture was vijigorously stirred for 45 m n under
ni t r ogen,PraRiORE a0 FRALLi LA dde 3aSAKE M-th D20 (5 rnL) foll owed by 6 N
sul furic acid (6 rnL). The reaction mxture was further diluted with water
(25 rnL), and the aqueous |ayer wadtesradsie &l with four portions of ether

200 car bonai e S0l ut P ok andUuaC ey oand ar SaP A PRLER S (e e o T

sol vent was renoved i\n o. cl
O -
z 7 b
Br- Cl
F R=ph F F F
Ph” pp H,, PdIC TiCly X0
\O B E— B —— ~ —_—_—
Step A ~o Step B 0 Step C ~o0
616 617 618
Ph. OFt o) o) o)
p/
Ph” /\ﬂ/ F U F F I
Ph O OEt H,, PdiC OEl BBr, OFEt
_—_— —_— —_—
Step D ~o StepE o StepF H
619 620 621

15 [0395] Similar reaction routes used for the synthesis of (585) was used to synthesize the

intermediate ethyl 3-(2-butyl-3-fluoro-4-hydroxyphenyl)propanoate (621)

[0396] Step A: Provided (E)-1-(but- [-enyl)-2-fluoro-3-methoxybenzene (616) (4.5 g,

96.1%) as a colorless oil.

[0397] Step B: Provided |-butyl-2-fluoro-3-methoxybenzene (617) (4.2 g, 92.7%) as a

20 colorless oil.
[0398] Step C: Provided 2-butyl-3-fluoro-4-methoxybenzaldehyde (618) (3.4 g, 69.2%)
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vacuo and the residue was purified by flash chromatography on silica gel to
afford 3, 3- dideuterio-5-chloro-2,2-dinethyl-2, 3-di hydrobenzofuran (727).

[ 0483] Stwp 2010/@09%pound (728) was prepared in a siml ar PERAIBRIIASSSThat
described for the synthesis of (545). WD 2010/080537PCT/ U52009/ 068576

[ 0484] Stasp dDlorlEesound (729) was prepared in a simlar manner as that
described for the synthesis of (546). [0485] Step E: Conpound (730) was

pr epar ed [039% ﬁtﬂp IDA ProREBEE(E) a@sh yi 3a2- tdﬁ;ﬂcz fibed-4- metﬁolsaepr&ymt)dneylne ©19)(511).
S5Internmedi ate 64 7-(chloro meth yl )-5,6 -d tl uoro-2,2-d i methyl -2,3-di
h ydr ober3 S8R %28 A)Whis485)- Step A: A mixture of 3, 4-ditl uorophenol (2 g,
15.37 mmol ), 3-chloro-2- nethyl propene (1.66 nL, 16.91 mmol ), and pottasium
car bonat d046012 Sfep ¥3 Powyiderotthyli n(2tOmKES -fluorond-nejleox yehanybetpparoas (6203 or 6 h.

The mxt | t g he filtrate was evaporated to dryness. The
resi due \L/tag) %@I’%IL&)) C%Pq‘l@ %lli ‘col um chr omat ogr aphy eI uti ng with

hexanes 1 rovide 1,2-difl 2- IIonxy)benzene
(731) (ﬁbg&a %5‘39/3F ED?fﬁGéh%%%Wt %%%1%2%57‘ Tosm 2‘ Hz, | H),

6. 76- 6. 7hydMxyphdnyl nofe @216 (0.3, G31% wco@nﬁ@s()ﬁ, 1' 1) 4.38 (s,

2H), 1.82 y?s yE)H) .y )?5@(%487] @%t geE)U B: To a lﬂdj)M solution of sec-butyll |th| um
in cyclohexane (6.7 nL) and anhydr eys.t&tfi@pydrofuran (15 nl) at -75 ' C was
added 1, 2-difluoro-4-(2- rnethyl allyloxy)benzene (731) (1.6 g, 8.68

rnrnol). The retul i(Adluaioct-inydrongshesy)nred3 dtte FButriopfopanb(@éur s and was
then transferred to a round bgttomflask containing dry ice. The resulting
m xture was shaken for 5 m ,aﬁd water (10 nmL) was added dropwi se. The WO

2010/ 080537PCT/ 1152009/ 068876 ni-xt ur e vvas/am diofied to pH 1 w 2[)h
concentrat ed hydrQg I |c acmd and éxirae ed CWIlLﬁ(}Qt Et OA 87 L X 3). The
organi ¢ phase was hedm‘%‘h—b‘r‘rh X‘Z;)—wat er 160 m.), and dried
over anhydrous s&dium sul fat'®” and f’he sol vent™ rem)ve?i in vacuo to give an
oil 2,3-difluoro-6-(2-nethylallyl oxy)b&nhzoic acid (732) %%.9 g), The

product was used 5directly in the next step without further purification.
[0488] Step C. A mxture of 2,p03<difl uoro-6-(2-@methylallyloxy)benzoic acid

(732) (1.45 g, 6p3Qcmol D- ggret h o 0. 77 L, 7.62 nmol ),
and potta5| um carsﬁpaa'te\ 6o0p 12. Sepmml(% ydrous DVMF was stirred at
nder N2 overni ght .© fle mxture was™filtered and the filtrate was

evapd:dat ed to dryness The resi due was purifi ced by 10fl ash col um

chromat o y utl exa Et OAC I
2. a a1 1 Qe b par By M PO BReS ekt et et A BRRE OF5,d B RRR (oo
Mz, CDC]{ﬁ)}taﬁﬁmjeﬁl%nate:(l 9. %5 IB‘ll)dﬂilﬁl))L) i® nfe8raBeol6@5 (nﬁll) alll‘ﬁom Lokl rdtEre W'l-dﬁ) 5. 06
(s, 1H), (s 4.45 (s, 2H), 1.81 (s, 3H), 1.79 (s,
3H) . [ 04ggpe¢,§l@¥ylyginmtl§/é|1ﬂ1¢2@r2 gxogopﬁép}mspg(pqagq(l 4 ¢,77.2 mmol). The resulting
3-difl l’lRirxgng »\Kag slrl’rljla‘édQ/t 18!)1111¥«J:18f)(é{21ttaeen1%9§th%u1s quenched with saturated sodium
15  bicarbonate and extracted with ethyl acetate. The organic phase was washed with water,
brine, dried over sodium sulfate and concentrated under reduced pressure. The residue was

purified by flash chromatography on silica gel (10 % EtOAc in hexanes) to provide 4-
ethynyl-2-fluoro-1-methoxybenzene (622) (0.750 g, 76.9%) as a colorless oil.

[0403] Step B: To the mixture of diisopropylamine (0.262 mL, 1.87 mmol) in

20  tetrahydrofuran (5 mL) at -78 °C under nitrogen was added slowly the solution of n-
butyllithium (1.17 mL, 1.87 mmol, 1.6M in hexanes). After stirring for 30 minutes, the
solution of 4-ethynyl-2-fluoro-1-methoxybenzene (622) (0.180 g, 0.94 mmol) in
tetrahydrofuran (1 mL) was added slowly into the reaction mixture. The mixture was

allowed to reach 0 °C over 1 hour and ethyl chloroformate (0.134 mL, 1.4 mmol) was
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15(733) (1.53 g, 5.42 mmol) in NW (3.5 rnL) was heated in the m crowave at
200 C for 6 h. The solvent was renoved in vacuo to provide 2-nethylallyl

2, 3-di f| WOAOB/IBY7 oxy-5- (2- net hyl al |l yl)benzoate (734) PCT/US3009)0684fé ch was
directly used in the next step reaction without further purification.

[ 0490] StadgedE:ThA rewltintg oixtwot was mémé‘nyioabblyl]telﬁpaanhilef fou d 2 roBeshyabmokad- il 2-

20met hyl al | enzoate (.734 96% f rmc a nL) was refl uxe for 22
hour s. Thgét'%"ﬁ% gRMORES! é}é%@%ﬂldi TRUPEE 8”thaﬁ%ly teﬂ@p'@be IGRRASH AP P

flash colymmwal HIRE ASARNY &ddith REIENE bl B&eanesedEl R rdddcdd Hés%u?é fI‘Héd

5, 6-di fl uor o- 2, 2- di et hy1- 3Hbenzof ur an- 7- car boxyli ¢ acid 73p5 76 g,
61% . 1H rikiveRig woOpuvHied bpNBe dejontoprggdy(an, siliea @] &5-H O/olEr)OAerg@xexses) 2H) ,

1.41 (s,

5. 6.t op Ue B PR At SR RRopiolie SR (0070081 P Fra) <o g
3.29 mvolgil. was added 1.0 M of borane tetrahydrofuran conplex solution (12
m), and the mxture was stirred at roomtenperature overnight. The

reacti on 9gg4) C%&ﬁ@ t@inﬁlaﬂnanﬁ&‘d@s&itﬁg fY th@ syhthesiir (503)PHxdept &1balIBEN
neutralized to p W t OH. The m xture was extracteci)wlth Et OAc (80
rnL X 3) wed, vvheuxcdrtbsymhlesmegmtecat«pm@thﬂ s lwerse thethiox ppIB0yBppa(@e i) ,

Sibﬁ&?%ﬁ%ﬁ@??é@ W R, Jleg o o e remved i men e

(5, 6- I 1- 3H benzo n-7- WO . .
2010/! @ é@%@iﬂb%@%@@%@%ﬁ Lﬁiﬁ)&the( yagiesis of P1g) vgyyyed twrmm%oo
Mz, DVBGhdmkerthbdih® dduterdied &l k'%z. hulﬂ)o’—4 Ayd8x{ShenghPropgncdte (635) @dus ¢l- 40
(s. 6H). [0492] Step G To a Solution of

(5, 6-di f Uor%) &, Lecadoness hit1- 3H benzof ur an- 7- yOret hanol (736) (0.18 g, 0.84
mol ) in anhydrous dichl oronethane (5 nmL) was added SOC 2 5dropwi se at 0 C
The m xture was stirred at roomtemmemmdwue%or 2 h. The solvent was

Colutton vab b PRy PRy B et oy e 109%%%? /"

sul fate, and evaporated in vactio to gjve a solid
7- (chl oronet hyl ) -5, 6- fl uorp-2, 2 d| th 1 Zp3 di hydr ogtran (737)
Apoun

(0.194g. 99%. C S%' ‘ (738) was
prepared in a si m\l nnef—as—-t ha scr synt hesi s of (545).
15[ 0494] Step B: Corrpound (7§97Awa8 pLepar ed*ith a SI m I ar manner as that

descri bed for
Dy, PAIC 15)% BBy 5)%

Step C Step D
15

[0406] Step A: To a solution of diisopropylamine (0.841 mL, 6.0 mmol) in
tetrahydrofuran (15 mL) at -78 °C under nitrogen was added slowly the solution of 7-
butyllithium (3.75 mL, 6.0 mmol, 1.6M in hexanes). After stirring for 30 minutes, the
solution of TMS-diazomethane (3.0 mL, 6.0 mmol, 2M in hexanes) was added slowly into
20  the reaction mixture. The mixture was stirred for 30 minutes then was added the solution of
3-fluoro-4-methoxy-2-propylbenzaldehyde (597) (0.589 g, 3.0 mmol) in tetrahydrofuran (3
mL). The resulting mixture was stirred at room temperature for 12 hours, quenched with
saturated ammonium chloride and extracted with ethyl ether. The organic phase was washed
with water, brine, dried over sodium sulfate and concentrated under reduced pressure. The

25  residue was purified by flash chromatography on silica gel (10 % EtOAc in hexanes) to
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the synthesis of (537) [0495] Step C. Conpound (740) was prepared in a
simlar manner as that described for the synthesis of (513). Internedi ate
66 20et hyWO0 (0830 D- 4- hydr oxy- 5- r net hoxyphenyl ) pr opan®&TAISEaARY8576 741742
WO 2010/ 080537PCT/ 1152009/ 068576 [ 0496] Step A: Conpound (741) was prepared
in a si rri111aviderﬁmﬁamyb%—ﬂuhmAdmahmiybb*;irdp(ytbentmes{ﬂﬁ)hi@SB@ g031.1%37a [ 0497]
Step und, (742) was prepared in a simlar manner as that described
for the é‘)‘?m‘p &85 of (513). 5l nternedi ate 67 2-(5-hydroxy-2,3-di h ydro-
1H i nden- -yl)acetic acid (23) HO 23 [0498] The above internedi ate
was synt HQ@‘?Heog/tBQ B3 Swatlpjgnangst desstbeskion therﬁyv@e?@@ﬁﬁ@éimsuseﬂap AY RS at e

68 2-(5- @(}Wl %)—((g—f?uo‘?’o—qllﬂé(tqBQy—%Jﬂ'r(l)lﬂﬁiﬁgnyl)pro}ﬂl()ﬂg %27‘)7 ((ﬁ?ﬁl(fjg,(S%.Af)%) as 224

5 colorless oil.

[0408] Step C: Similar manner described for the synthesis of (513), (except D, balloon
was used), was used to synthesize deuterated ethyl 3-(3-fluoro-4-methoxy-2-

propylphenyl)propanoate (628) (0.085g, 58.9%) as a colorless oil.

[0409] Step D: Similar manner described for the synthesis of (514) was used to
10 synthesize the intermediate deuterated ethyl 3-(3-fluoro-4-hydroxy-2-
propylphenyl)propanoate (629) (0.078 g, 96.6%) as a colorless oil.

Intermediate 37

ethyl 3—(2—ethyl—3—fluoro—4—hydroxyphenyl) )-2,2.3,3-tetradeuteriopropanoate (633)

e}
r o= = OEt
OEt F 7
Step A Step B o
631
DD CJ>\ DD CJ>\
F F.
D,, Pd/IC 75 OEt _BBrg 75 OFEt
Step C ~o Step D HO
632 633

15 [0410] Similar reaction routes used for the synthesis of (625) was used to synthesize the

intermediate (633)

[0411] Step A: Similar manner described for the synthesis of (622) was used to
synthesize 2-ethyl-1-ethynyl-3-fluoro-4-methoxybenzene (630) (0.390 g, 72.9%) as a

colorless oil.

20 [0412] Step B: Provided ethyl 3-(2-ethyl-3-fluoro-4-methoxyphenyl)propiolate (631)
(0.100 g, 18.3%) as a colorless oil.

[0413] Step C: Provided deuterated ethyl 3-(2-ethyl-3-fluoro-4-
methoxyphenyl)propanoate (632) (0.080 g, 77.5%) as a colorless oil.
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[ 0499] The above internedi ate was synthesized by a nethod as disclosed in
EP 234872. Internedi ate 69 15net hyl

2, 2- di mretWQROW/@oW7 hydr obenzof uran- 4- car boxyl ate (25) 2ET[B300)6SFie above
i nternedi ate was synt hesi zed by a nethod as di sclosed in WO 2007/ 030061.

| nt er medi[@4BY 7Stey Di PrOfa@b0 intdineediad H@mklagdieﬂtyéﬁr@eﬁtl@ﬂésﬂmoé pur chased

fromco I’CI al . sources and Sy ize nore of the

Fcpr esent B VaPEIRYGURGL G BRE (PROR R FolE) syepolones oif

2010/ 080537PCT/ 1152009/ 068576 2627 Inter rredl ate 72

(2- et hyl benzo[ c] oxazol - 7-yl ) met hatf¥frmedpd§ 38 5[ 0502] Step A A sol ution

of 3-am no-2- hydr owm@z(glf%o%uqlﬁ;o)g,zgle@%dm Dprobidald\Bey t hoacetate (4

nm), and P-tol uenesulfonic,acid (40 ed at 100 C for 18 hours.
The reaction was congentr @CLed |n Y cua aqq/F(\q/ Crude product? was purified
by flash colum c¢ D@ta@r_aﬂhy Mea gel"@®ith Weﬁ 0Ac (30%
to afford ethyl 2 hyBeehzo| zol e- 7-%@Bboxyl.at 743) (1.27 g, 95%.

10[ 0503] Step B: To a solution of oS hyl e
2- met hyl benzo[ d] oxazol e- 7- car boxyl'ate (743) (1.27 g, 6. 19 rmol ) in
tetrahydrofuran (61 nL) at OC was added lithium al uorri num hydride (7.43 ni,

7.43 mmol, 1Min tefrahydrgfuran Tthreac,;l n wasjstirred at 0 C for 1
hour P | OEt OFl
Step C \O Step D

5 636 637

[0415] Step A: Similar manner described for the synthesis of (545) was used to
synthesize 3-fluoro-4-methoxy-2-methylbenzaldehyde (634) (0.910 g, 73.1%) as a white

powder.
[0416] Step B: Similar manner described for the synthesis of (537) was used to

10 synthesize (E)-ethyl 3-(3-fluoro-4-methoxy-2-methylphenyl)acrylate (635) (1.2 g, 90.8%)
as a white powder.
[0417] Step C: Similar manner described for the synthesis of (513) was used to
synthesize ethyl 3-(3-fluoro-4-methoxy-2-methylphenyl)propanoate (636) (1.2 g, 97.5%) as

a colorless oil.

15 [0418] Step D: Similar manner described for the synthesis of (514) was used to
synthesize the intermediate ethyl 3-(3-fluoro-4-hydroxy-2-methylphenyl)propanoate (637)
(1.0 g, 95.1%) as a colorless oil.

Intermediate 39

ethyl 3-(3-ethyl-4-hydroxyphenyl)propanoate (641)
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and quenched with 0.6 nL of water, 0.6 nmL of 15% NaOH and 1.8 nL of water.
The reaction was warned to roomtenperature and diluted with diethyl ether.
Magnesi urivQ208YI8p7 e was added and the sol ution was fil PETAB2008A686 Wit h
di ethyl ether, and the solvent was renmoved in vacuo to provide

(2- met hyI benzo[ c] oxazol - | ) met hanol (7448) £0.887 g, 68% . Internmediate 73

nmet hyl 2-(6- net hoxybeg nzot n- 3- CE€ ate%fig ) OHOME 145 [ 0504] Step
A: To a solution of (T{Te;‘h‘oxybofﬂrzn_%;gcﬂ,'eti cjfadid’ (% g, 2.9
rnnol ) in anhydr 0ws i chl or onetteang (20 rnl) at - 78

tribromde (1.5 eq.) The reactionewas stirred at -78 Cm50r 30 mnutes, 0 C
for 2 hours, and at room WD 2010/ 080537PCT/ 1152009/ 068576 tenperature

over ni ght . The reaction xture Mas cool ed oC anﬂ quenched slowy with
met hanol . After s#irdci ng Qutes; a sa .~. odi um bi car bonat e

sol uti on was adde@meéomL the n1xtw%e and omed to stir at 0 C for 30
m nutes. Ethyl acetate s added and the | 8Yers were separated. The aqueous
layer was extracted with etfyl acetate and th&'5conbined organic layers

were dried over sodiumsulfate, filtered and concentrated in yamto give
met hyl  2-[081%et$HeR Y ediptin Feaptian (puses dsechios temyghepis po4543) W@éP??é‘dPate 74

27':28;‘ jbflgsg%{ﬂqeﬁﬁé @h@%ﬁetﬁ%@fb@g%g&ﬁg&%mg@%I%E):Ql%n‘fglﬁ' ye8@zfl. 1 di n-2-one

[0420] Step B: Similar reaction routes used for the synthesis of (537) was used to
5 synthesize (E)-ethyl 3-(3-ethyl-4-methoxyphenyl)acrylate (639) (0.440 g, 100%) as a

colorless oil.

[0421] Step C: Similar reaction routes used for the synthesis of (513) was used to
synthesize ethyl 3-(3-ethyl-4-methoxyphenyl)propanoate (640) (0.360 g, 91.1%) as a

colorless oil.

10 [0422] Step D: Similar reaction routes used for the synthesis of (514) was used to
synthesize the intermediate ethyl 3-(3-ethyl-4-hydroxyphenyl)propanoate (641) (0.316 g,

93.6%) as a colorless oil.

Intermediate 40

ethyl 3-(3-ethyl-4-hydroxyphenyl)-2-methylpropanoate (644)

5@/* Ph” Ph ___Pho WOEI H2 Pd/C w
\O Step A ~0 StepB
638 642
L
BBr3 OFEt
Step C
HO

15 644

[0423] Step A: Similar reaction routes used for the synthesis of (515) was used to
synthesize (E)-ethyl 3-(3-ethyl-4-methoxyphenyl)-2-methylacrylate (642) (0.460 g, 99.0%)

as a white powder.
[0424] Step B: Similar reaction routes used for the synthesis of (513) was used to
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Ph 748 10[0505] Step A: To a solution of (4-(benzyl oxy)phenyl)nethanol
(21.4g. 100 mmol) in diethyl ether (250 nL) at 0 C was added phosphorous
tribrom OQ20/B0F7 40 mmol ) and stirred at 0 C for 30 RCH{S2IARI7@t room
tenperature for 3 hours. The reaction was quenched with water and the

| ayer s welysthsgpactaylet(3-dthel-bingahmixyphayer2-weesh yWas paw atel (643 W@t400 g( 26.2%400

m.), saturat egy odi.um bi carbonate (2 x 400 nmL), and brine. The ether |ayer
15was dri®d <8 éfﬁsss%‘ iumsulfate, filtered and concentrated in vacuo to
afford 1- ébenzyl ox;@- 4- { br omonet hyl ) benzene (746). L0506] Step B: To a

sol uti on [B#23IR)SteP KandSiynilagrese b wnias aked or itk syndeyner (31#) pagused208 mol ) in

e B b R 2 Ak e e e T
sol ut Son (061343 g( %ﬂ%ylamxyélodes(sb:ﬁbrmrret hyl ) 20benzene (746) (20.0 g, 72.2

mmol) in tetrahydrofuran (50 nL) was added slowy to the oxazolidi none
solution at - 78 C and al |l owed to Wwaemmddte 9DmM t enper at ure overni ght. The

solvent was renoved in vactio and the residue was dissolved with ethyl
acetate. The organic IS%@%'\X&@‘ Eﬂylﬁﬁgt‘ﬂetaﬂf’@rp?“%’? ?é,@dri ed over sodium
sulfate, filtered, and cewgepwsated in vacuo. The crude conpound was
purified by flash golauom chrlbpmt ography onjsilica gel WO 9

2010/ 080537PCT/ u9/ 068576 _with hWt Et—g;éc (20@/@% por d
(R)-4-benzyl- 3%'R)-3- (4- (benzyl oxy) yl)-2- z HoN

met hyl pr opanoyf | oxazol i di n®¥2%ne (747). [0507] ¥*& C. Conpound (748) was

prepared in a sinilar manner as that dedtribed for the syntA¥sis of (513).
5Internedi ate 75

(S) - 4- berl94261343tep A3 A splwiaty Qf)éypih@hvlf)ﬂdth(ﬁﬂ, b3 3pamel) Bos Az ethpyy n- 2- one
751 7 T . L ! ' i/
E)r evi)lt()) us Icf/11 gio 3&%&3%13%%)%%}@%% P Ergsd)?lé{%e %%6 %8[%%8@?@?‘3%@%#%@%%&@%0)

was prepavgdeflied {81 D4 haurs.[MEHRNedctias wababnaagtied bec:donnd has pynfibesy Aadf
(747). [0510] Step C Compound (751) was prepared in a simlar manner _as
t hat des Pl chrgmatography on silica gel with hexanes and EtOAc to give (E)-ethyl 2-methyl-3-

(4-nitrophenyl)acrylate (645).

[0427] Step B: To a solution of (E)-ethyl 2-methyl-3-(4-nitrophenyl)acrylate (645) (2.49

15 g, 10.6 mmol) in ethanol (100 mL) was added Pd/C (250 mg, 10% Degussa type). A balloon
of hydrogen gas was added and the reaction was evacuated and back-filled with hydrogen
three times. The reaction was stirred overnight at room temperature, was filtered through a
pad of celite and concentrated in vacuo to give ethyl 3-(4-aminophenyl)-2-

methylpropanoate (646).

20 Intermediate 42
4-(2-(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)ethyl)phenol (650)
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the synthesis of (513). Internediate 76 8.c. Internediate 77

15(R) - 4- benzyl-3- ((S)-3-(3,5-di fluoro-4-hydroxyphenyl) - 2- net hyl propanoyl ) ox
azol i di n-RO0aeAw/(8784) and PCT/US2009/068576
(R)-4-benzyl-34(R)-3- (3, 5-di fl uoro-4-hydroxyphenyl) - 2-

met hyl pr opanoyl ) oxazol i di n-2-onpe (755) [05 BPep A To a m%égre of
et hyl 343, 5-dal r o- 4- hydr oxy, enyl)C'Z-B | prop ate (@/( 0 ng, 3.81
£ [ 8¥l) was added

nmol ) and pot as M, 7.
benzyl chloride 53 nifolege 57 | ) and st rPited ove ght at 50 5C. The
reaction was diluted w t#fepfat er and extract¥aBu th etRyl acetate (3 x 25
m.). The organicg,ayer was drieggover sodiumsulfate, filtered, and
concentrated in vacuo. The residue was purified by flash colum

chromat ography on silica gel with hexanes and Et0Ac to afford ethyl

3- (4- (benzyl oxy) - 3, i y1) - 2- net hyl propanoate (752). [0512] Step
B: To a m xture mifc_3 e oxy) - 3, 5-di fl uor ophenyl) - 2- et hyl pr opanoat e
10(752) (1.09 g, H3.26 ) in tetrahydrofuran (10 ni), water (10 nmL), and
met hanol (20 nlL) was added Ilg,t hi um hydroxide (547 ng, 13.04 mmol) and the
sol ution was stiskered oVernight at 80 C. ' The reaction was concentr at ed,
acidified wwth 1IN hydrochloric acid, and extracted wth ethyl acetate. The
or gani c 1[6428] vi#tsp av: i7edhlovenetbghSuinosoH2f2ad imetHyil 12t didgdroamdzofwne 6687) at ed i n

yacua 10 yjeld 3 (4 Beayl 9o i3 5 o1 1) uor QpheL) Sl YA RLRRAEL S
3- (4- (bengyhoryusdorrsdirhid %Emé%fﬁﬁr)gd IRE Y LPEPRANQLGeaGith didBP) eth-99 9

3.23 mml) in tetrahydrofuran (2. at 0 C was added triethylam ne (0. 50
mL, 3557 prooty (&rfthopd-2 &-dyietip2ot-didediobe ko turin- 73/ Brethytpiriphamd t he reacti on

was stirred for. 30 m nut In a separate flask

(R) - 4- ber@??@?&?&?f@?ﬂa‘?&%ﬁé (0.48 g, 2.69 mmol) 20was dissolved in
tetrahydrof uran, (4 and cool 0 -78 C n-hutyl lithium(1.77 nL, 2.69
mol , 1. dbah; %tgg;l*a%sa)w@a@n&ézgaﬁ%&%&m - GHINEEDE A3 7 or 30

m nut es. yTﬁﬁ‘etI%}Q% H"féﬂh@l’l‘ylcf)fllosphoniuln chloride (648) (500 mg, 1.09 mmol) in anhydrous

3-(4- (benzyl oxy 5-di'fl uorophenyl) - 2- net hyl propanoi ¢ acid vwas added to

t he (R) - 4etodvydydforazotdodi enpeonee $H) ul) eas addbdst-butyBighiam O7F rdLf b31 3 hours
and room 2010/ 080537PCT/ 1152009/ 068576 t e r at fo 0 _m nutes.
The AQact TG vekd T 0GR A i HOac 1 B SOROR! Gy CRr G GeSld T 5 1 eq
wi th et hyhmapetataBdeddR @ii@ambiCanl RMETonWES hélirk ECheQ¥RNiof Qs ik shbd ati@,
filtered, and concentrated in vacua. The residue was purified by flash

col urm chvderandgreptiod withsihyl eectayjel The qombhesdameaniaplpsEveadried ogdifsedignt he
two di aste 2rs (R 4- zy1:3-((S) +3-.(4- .

5(benzyt oy Lo e PTG S ks i sameg B e YR R and

(R) - 4- benyulnBchromatography on silica gel with hexanes and EtOAc (20%) to give 7-(4-
((R)-3-(4-(benzyl oxyfa’;\sg 5-di fl uor oghen 1) - 2- et hyl pr opanoyl ) oxazol i di n- 2-on
e. THE beheiay gy styyesTrariyedingth H-Ferdd ydrbspzuRy db 8 GEHIHE MHSHKRr e as
previ ousl(&@escri bed for the synthesis of conmpound (9) to provide
(R)-4-benzy1-34(S)-3-(3,5-difl uoro-4-

Pycir oxy PIGRAR) - G Bt U PLARANOH RRARL LT - O 72 A i BB 2.5

10( 3, 5- didihyuRsendofaydr @49006NY hig, 2-388thinbDNe pRacY (5 aXazeds added Pd/on@o( 755) .

Internediate 78 & Internedi ate 79 )
mg, 10% Degussa type). A balloon of hydrogen gas was added and the reaction was

20 evacuated and back-filled with hydrogen three times. The reaction was stirred overnight at
room temperature, was filtered through a pad of celite and concentrated in vacuo to give 4-

(2-(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)ethyl)phenol (650).

Intermediate 43

ethyl 3-(5-hydroxy-[1,1'-biphenyl]-2-yl)propanoate (653)
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(R) -4-benzyl-34(S)-3-(3-fluoro-4-hydroxyphenyl) - 2-rnet hyl propanoyeoxazol i di
n-2-one (759) and (R)-4-benzyl-34(R)-3-(3-fluoro-4-hydroxyphenyl)-2-

met hyl pr og@reyosesdazol i di n- 2- one (760) 1) O 3) H2pCrR4ISp@INGsiep C
[0514] Step A: Conpound. (757) was prepared in a simlar manner as that
descri bed for the synt hesis of %'752) [0515] Step B: Conpound (758) was

prepared in a si mI mann ~drhat scri bed 4%t thg Synthesis of (753)
20[ 0516] Step C ogﬁgjs 9) and 60) V\/erpeh3pr epared in@ simlar
manner as that des ped f o, fH1g " synthgstwo of [ 757) anc o | Nter medi at e
80 & I nt ernedi at 8083 NaHCO,

(R) - 4-benzyl-3-((S)-3-(4- hyditampy- 3H¢t 11 f | uor oftestBhy | Yphényl)-2- WO

2010/ 080537PCT/ 1352009/ 068576 rmet hyl pgsepanoyl ) oxazol i disp- 2- one (764) and
(R) -4-benzyl- 34(R)-3-(4-hydroxy-3- (trill uoromnethyl

) phenyl) - 2- met hyl pr opanoyl ) oxazol idin-2-one (765) ZK2CO3

0
Hy J\

Pd/IC O OFt
Step C HO
653

[0431] Step A: A mixture of 2-bromo-4-hydroxybenzaldehyde (350 mg, 1.74 mmol),
phenyl boronic acid (233.5 mg, 1.92 mmol), Pd(PPhs)4 (60 mg, 0.052 mmol), saturated
sodium bicarbonate (6.0 mL), methanol (15 mL), and toluene (6.0 mL) was heated in a
5  pressure tube at 120 °C overnight. Ethyl acetate and water were added and the layers
separated. The aqueous phase was extracted with ethyl acetate and the combined organic
layers were dried over sodium sulfate, filtered and concentrated in vacuo. The crude

compound was purified by flash column chromatography on silica gel with hexanes and

EtOAc (30%) to afford 5-hydroxy-[1,1'-biphenyl]-2-carbaldehyde (651).

10 [0432] Step B: A solution of 5-hydroxy-[1,1'-biphenyl]-2-carbaldehyde (651) (292 mg,
1.47 mmol) and (carboxymethylene)-triphenylphosphorane (564.5 mg, 1.62 mmol) in
toluene (15 mL) was refluxed for 24 hours. The reaction was concentrated in vacuo and was
purified by flash column chromatography on silica gel with hexanes and EtOAc (30%) to
give (E)-ethyl 3-(5-hydroxy-[1,1'-biphenyl]-2-yl)acrylate (652).

15 [0433] Step C: To asolution (E)-ethyl 3-(5-hydroxy-[1,1-biphenyl]-2-yl)acrylate (652)
(420 mg, 1.57 mmol) in ethanol (6 mL) was added Pd/C (42 mg, 10% Degussa type). A
balloon of hydrogen gas was added and the reaction was evacuated and back-filled with
hydrogen three times. The reaction was stirred overnight at room temperature, was filtered
through a pad of celite and concentrated in vacuo to give ethyl 3-(5-hydroxy-[1,1"-

20 biphenyl]-2-yl)propanoate (653).

Intermediate 44

S-chloro-7-(chloromethyl)-2,2-dimethylbenzofuran-3(2H)-one (657)
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[0434] Step A: A solution of 5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-carboxylic
acid (654) (2.39 g, 10.5 mmol), potassium persulfate (8.55 g, 31.6 mmol), cupric sulfate
pentahydrate (2.62 g, 10.5 mmol) and acetonitrile/water (1:1) (90 mL) were heated at reflux
for 1 hour. Ethyl acetate and water were added and the layers separated. The aqueous phase
was extracted with ethyl acetate and the combined organic layers were dried over sodium
sulfate, filtered and concentrated in vacuo to provide 5-chloro-2,2-dimethyl-3-0x0-2,3-

dihydrobenzofuran-7-carboxylic acid (655) as a yellow solid.

[0435] Step B: To a solution of 5-chloro-2,2-dimethyl-3-0x0-2,3-dihydrobenzofuran-7-
carboxylic acid (655) (2.67 g, 11.1 mmol) in tetrahydrofuran (56 mL) was added BHs *
tetrahydrofuran (11.1 mL, 11.1 mmol) drop wise and stirred overnight. The reaction was
quenched with water and methanol and then extracted with ethyl acetate. The organic layer
was washed with saturated sodium bicarbonate and then dried over sodium sulfate, filtered
and concentrated in vacuo. The crude compound was purified by flash column
chromatography on silica gel with hexanes and EtOAc (50%) to afford 5-chloro-7-
(hydroxymethyl)-2,2-dimethylbenzofuran-3(2H)-one (656) (278 mg). The saturated sodium

bicarbonate layer was acidified to recover the starting acid (655) (1.68 g).

[0436] Step C: A solution of 5-chloro-7-(hydroxymethyl)-2,2-dimethylbenzofuran-3(2H)-
one (656) (278 mg, 1.23 mmol) in neat thionyl chloride (5§ mL) was stirred at room
temperature for 48 hours. The reaction was concentrated to obtain 5-chloro-7-

(chloromethyl)-2,2-dimethylbenzofuran-3(2H)-one (657) as a brown/grey solid.

Intermediate 45

7-(bromomethyl)-5-fluoro-2,2-dimethylbenzofuran-3(2H)-one (660)
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[0437] Step A: A solution of 4-fluoro-2-methylphenol (10g, 79.28 mmol), ethyl 2-
bromoisobutyrate (23.2 mL, 158.6 mmol), pottasium carbonate (21.9 g, 158.6 mmol), and
DMSO (80 mL) was stirred at room temperature for 72 hours. Water and ethyl acetate were
added and the the layers were separated. The aqueous phase was extracted with ethyl acetate
(3 x 50 mL) and the combined organic layers were washed with brine, dried over sodium
sulfate, filtered and concentrated in vacuo. The crude compound was purified by flash
column chromatography on silica gel with hexanes and EtOAc (20%) to afford ethyl 2-(4-
fluoro-2-methylphenoxy)-2-methylpropanoate. To a solution of ethyl 2-(4-fluoro-2-
methylphenoxy)-2-methylpropanoate (13.3 g, 55.44 mmol) in tetrahydrofuran (40 mL) and
methanol (10 mL) was added NaOH (6.66 g, 166.32 mmol) in water (14 mL) and stirred
overnight. The volatiles were removed in vacuo and acidified with concentrated HCI. The
milky white solution was extracted with ethyl acetate, dried over sodium sulfate, filtered
and concentrated in vacuo to give 2-(4-fluoro-2-methylphenoxy)-2-methylpropanoic acid

(658) as a yellow solid.

[0438] Step B: To a solution of 2-(4-fluoro-2-methylphenoxy)-2-methylpropanoic acid
(658) (5g, 23.6 mmol) in tetrahydrofuran (50 mL) at 0 °C was added cat. DMF and oxayl
chloride (2.5 mL, 28.3 mmol). The reaction was warmed to room temperature, stirred for 1
hour, and concentrated in vacuo. The oil was dissolved in dichloromethane (50 mL), cooled
to -78 °C and AICI; (7.6 g, 56.6 mmol) was added. The reaction was allowed to warm to
room temperature overnight. Ice water was added and the dichloromethane was removed in
vacuo. The aqueous phase was extracted with ethyl acetate (3 x 50 mL) and washed with

saturated sodium bicarbonate dried over sodium sulfate, filtered and concentrated in vacuo.
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The crude compound was purified by flash column chromatography on silica gel with

hexanes and EtOAc (20%) to provide 5-fluoro-2,2,7-trimethylbenzofuran-3(2H)-one (659).

[0439] Step C: A solution of provide 5-fluoro-2,2,7-trimethylbenzofuran-3(2H)-one (659)
(100 mg, 0.515 mmol), N-Bromosuccinimide (100.8 mg, 0.567 mmol), benzoyl chloride

5 (1.2 mg, 0.005 mmol) and carbon tetrachloride (2 mL) was heated at reflux overnight.
Saturated sodium bicarbonate was added and extracted with ethyl acetate, dried over sodium
sulfate, filtered and concentrated in vacuo. The crude compound was purified by flash
column chromatography on silica gel with hexanes and EtOAc (5%) to give 7-

(bromomethyl)-5-fluoro-2,2-dimethylbenzofuran-3(2H)-one (660).

10 Intermediate 46

ethyl 3-(5-fluoro-4-hydroxy-2-propylphenyl)propanoate (666)

OEt
thﬁf
ph3p H2 Pd/C T|CI4 O
Step A Step B Step C Step D
Et H2 Pd/C BBr3
Step E Step F

[0440] Step A —F: Compound (666) was prepared in a similar manner as that described
for the synthesis of (585).

666

15 Intermediate 47
5-bromo-7-(chloromethyl)-2,2-dimethyl-2,3-dihydrobenzofuran (670)

%}?\ Br, < CJ)\ SOCI2 LAH
OH  acom ] O meon THE
Step A Step B Step C

Br

667

O
SOClI,
_ Cl
Step D
Br
670
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[0517] Step A: Compound (762) was prepared in a simlar manner as that
descri bed for 5the synthesis of (752) [0518] Step B: Conpound (763) was
prepar ed W0 28104i8M37ar nmanner as that described for the SERUIRKOAH6ET6 (753)
[0519] Step C. Conmpounds (764) and (765) were prepared in a simlar manner
as that de44t]i tfételponrUsﬁm dipppine surmebforgridmé X 0.8 mal.([P55nmoal Pihntetineid 6t e 82

(7-fl 2-d 1 b -4-yl| th 176777
s rre T Gabbi SR W A et L p s nos T st b e bdyigial d o 1
that desor bRt o b ST T10tedehdn ORI QUPEATBTANRAARIARES

[0521] Step B: ound (777) was prepared in a simlar manner as that
descri bednfigtiredheves: ylrghh @s? N sofution)of pesaR]subite paCaddednpoliaitist (h?278) cq/lexr e
pr epar.ed ner as that .descr nt he

S S R M A S SR
descrl beda§@§ sefgﬁﬁlt@ym‘hélﬁﬁiaﬁlcq;haié\)/as wikhed We@ivedt& 443 brine, dried over sodium
(6-tluoro- i met hyl- 2, 3- di hydr obenzof ur an- 4-yl met hanol é783) 10[ 0524]

Step A: @@ l@uﬁr.l(gel(ﬂgl@;cqmgntmt rieduq 19 eldismroaw-hamieethels2.86hat  descri bed
for the s&{wcpg&ln%o L %ﬂalﬁjg ﬁ%]aéﬁ@gﬂ?h Conmpound (781) was prepared in a
e

simlar ner as escr synthesis of (2). Two regioi sorrers

f1 ach collMElc %‘éh%gaé}oggﬁvﬂ%%eo@z% oF g e ap o gy SoBREBPEpal e

in a9 mi-plonBNDLlimasyl-N3tdiBRE6EdnBerhfno7-chibex gleichedos) af 1 £.3).06 el pai d
obtained after the c PII zation was esterified by adding 20 equival ents of

t hi onyl dhetbeiodéth sl fsféqlu?ﬁl'@ﬂn@fm Brwugche splseretasapppyed in vacuo to obtain
methyl 5-bromo-2,2-dimethyl-2,3-dihydrobenzofuran-7-carboxylate (668).
[0443] Step C: To a solution of methyl 5-bromo-2,2-dimethyl-2,3-dihydrobenzofuran-7-
carboxylate (668) (466 mg, 1.63 mmol) in tetrahydrofuran (16 mL) at 0 °C was added LAH
15 (1 mL, 1.96 mmol). The reaction was stirred at 0 °C for 1 hour and quenched with 0.2 mL of
water, 0.2 mL of 15% NaOH and 0.6 mL of water. The reaction was warmed to room
temperature and diluted with diethyl ether. Magnesium sulfate was added and the solution

was filtered, washed with diethyl ether, and the solvent removed in vacuo to provide (5-

bromo-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methanol (669).

20  [0444] Step D: To a solution of (5-bromo-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethanol (669) (390 mg, 1.51 mmol) in dichloromethane (15 mL) was added thionyl
chloride (0.56 mL, 7.58 mmol). The reaction was stirred at room temperature for 2 hours
and then concentrated to afford 5-bromo-7-(chloromethyl)-2,2-dimethyl-2,3-
dihydrobenzofuran (670).

25 Intermediate 48
ethyl 3-(3-((dimethylamino)methyl)-4-hydroxyphenyl)-2-methylpropanoate (673)
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[0527] Step D: Compound (783) was prepared in a simlar manner as that
described for the synthesis of (4). 20Internedi ate 84
(5-t1 uor ovQ,2010di8M37 hy 1- 2, 3- di hydr obenzof ur an- 4-yl ) met haR6I/USZ@P)6857
2010/ 080537PCT/ U52009/ 068576 784785 1) HCO2H 2) SOCl 2. MeOH Step C
LiAlHA OH Step D 786787 [ 0528], . Step A: Conpound (784) was prepared in a
simlar manner as that, deséYiled for the synthesis of (1) [0529] Step B:
Conpound (785) vvaﬁare(fhi R a si marsmapael: € t ha Seriteed for the
synthesis of (2)Y9 Two regi ojpganers, obt ai neg,dur |, he 'si gmat r opi ¢
rearrangenent and were separated by flash col um chronmat ography [0530] Step
C. Conpounds (786). were prepared in a s¥hilar manner as tH#& described for
the synthesis of (8): The acid optained after the cyclization was
esterified by a K'C 0 e altents of thionyl chloride to a solution of
the acid in nmethafql, |16b ] Step D. Compound (787) was prepared in a
simlar manner as that descxjbed for the synthesis of (4). Internediate 85
(5-chloro-2, 2-di net hyl- 2, 3- di hydr obenzof uran-4-y1) met hanol (791)

673

[0445] Step A: Compound (671) was prepared in a similar manner as that described for
the synthesis of (515)

[0446] Step B: Compound (672) was prepared in a similar manner as that described for
5 the synthesis of (513)

[0447] Step C: To a solution of ethyl 3-(4-hydroxyphenyl)-2-methylpropanoate (672)
(150 mg, 0.72 mmol), potassium carbonate (149.3 mg, 1.08 mmol) in toluene (7 mL) was
added N,N-dimethylmethylideneammonium iodide (173.2 mg, 0.94 mmol) and stirred for
72 hours. Water was added and the reaction was extracted with ethyl acetate and the

10 combined organic layers dried over sodium sulfate, filtered and concentrated in vacuo. The
crude compound was purified by flash column chromatography on silica gel with hexanes
and EtOAc (50%) to give ethyl 3-(3-((dimethylamino)methyl)-4-hydroxyphenyl)-2-
methylpropanoate (673).

Intermediate 49

15 (2,2-dimethyl-5-(1H-tetrazol- 1-yl)-2,3-dihydrobenzofuran-7-yl)methanol (678)
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[0448] Step A: To a solution of ethyl 2,2-dimethyl-2,3-dihydrobenzofuran-7-carboxylate
(1g, 4.54 mmol) in trifluoroacetic acid (7 mL) at 0 °C was slowly added nitric acid (1.36
mL). The reaction was stirred at 0 °C for one hour and then at room temperature for 30
minutes. The reaction was added to ice and the resultant solid was collected by filtration,
and washed with water to provide ethyl 2,2-dimethyl-5-nitro-2,3-dihydrobenzofuran-7-
carboxylate (674) as a yellow solid (1.02 g, 83%).

[0449] Step B: To a solution ethyl 2,2-dimethyl-5-nitro-2,3-dihydrobenzofuran-7-
carboxylate (674) (1.02 g, 3.84 mmol) in ethanol (40 mL) was added Pd/C (100 mg, 10%
Degussa type). A balloon of hydrogen gas was added and the reaction was evacuated and
back-filled with hydrogen three times. The reaction was stirred overnight at room

temperature, filtered through a pad of celite and concentrated in vacuo to give ethyl 5-

amino-2,2-dimethyl-2,3-dihydrobenzofuran-7-carboxylate (675) (899 mg, 99%)

[0450] Step C: A solution of ethyl 5-amino-2,2-dimethyl-2,3-dihydrobenzofuran-7-
carboxylate (675) (300 mg, 1.28 mmol), triethyl orthoformate (0.42 mL, 2.55 mmol),
sodium azide (124.8 mg, 1.92 mmol), and acetic acid (12 mL) was heated at 100 °C for 2
hours. The reaction was cooled to room temperature and water was added. The aqueous
phase was extracted with ethyl acetate and the combined organic layers dried over sodium
sulfate, filtered and concentrated in vacuo. The crude compound was purified by flash
column chromatography on silica gel with hexanes and EtOAc (50%) to afford ethyl 2,2-
dimethyl-5-(1H-tetrazol- 1-yl)-2,3-dihydrobenzofuran-7-carboxylate (676) (184 mg, 50%).

104



A ClStep B 788789 1) HCO2H 2) SOCl 2, MeOH Step C Step D 790791

15[ 0532] Step A: Conpound (788) was prepared in a simlar manner as that
descri bedWwPap1fises3gynt hesis of (1). WD 2010/ 080537PCT18B62032000868576 [ 0533]
Step B: Conpound (789) was prepared in a simlar manner as that described
for the J94FHesStep df: A(ﬁ)lutidfmfertlggizdi gioreeng- Swd Heteabt @i Inggk 2cdur i ng t he

sigmatro arr a rat flash .col u chr t ogr aph
[0934] SRy bSO Ge ProOy e eamar o | T ST PR S (06 it
described, 5?&1@%%&%@%@%& @én a@1§<)llofuTH@(laﬁlL§i a?i@tv@dtmg n‘?L)tV%s Hle%d at 50

cyclization was esterif by a ng 20 equi valents of thionyl chloride to

a sol uti of fof 1 hher. Ibe dol|ahlemtemlr¢move<ﬂ 0686}0 snépNDICiCyapoidad T(h?%f)ltemi;d
pr eparr’irgglviyans coggctga{) iR E\'\Jasﬁi%g twr}%th(ljteelst%rpll (t))\?l e Egrdlmeﬁly?grttlﬁ 1azo(P—f —);l -

Ilgéliecrjeut &1, 3-a(H5d fIvk R Purdn - Ehirbadyy hcid.(87Di (hyslrebgyznf ur an- 7- yemet hanol (792)
[0452] Step E: A solution of 2,2-dimethyl-5-(1H-tetrazol-1-yl)-2,3-dihydrobenzofuran-7-
carboxylic acid (677) (135 mg, 0.519 mmol), N-methylmorpholine (57 uL, 0.519 mmol),
and tetrahydrofuran (10 mL) at 0 °C was added isobutylchloroformate (68 iL, 0.519 mmol)

10 and stirred for 2 hours. Sodium borohydride (58.9 mg, 1.56 mmol) in water (3 mL) was
added and stirred for 1 hour and at room temperature for an additional 1 hour. The reaction
was concentrated in vacuo and water was added. The aqueous phase was extracted with
ethyl acetate and the combined organic layers dried over sodium sulfate, filtered and
concentrated in vacuo. The crude compound was purified by flash column chromatography

15  onsilica gel with hexanes and EtOAc (60%) to afford (2,2-dimethyl-5-(1H-tetrazol-1-yl)-
2,3-dihydrobenzofuran-7-yl)methanol (678) (77.8 mg, 61%).

Intermediate 50
Ethyl 3-(3,5-difluoro-4-hydroxyphenyl)-2-ethoxypropanoate (681)
o)

Ft][:;:]/Jl\H
BnO (0]
0 0O
PPhg F F
\/O%OEt —— \/O%OEt \O OEt
i Step A PPh, DBU, THF BnO j

cr- StepB F
679 680
O
H,, PdiC F
2 OEt
Step C HO OW

681

20 [0453] Step A: To a solution of 2-chloro-2-ethoxyacetic acid ethyl ester (10 g, 60 mmol)
in chloroform (30 mL) was added triphenylphosphine (15.7 g, 60 mmol) and stirred

overnight at room temperature. The solvent was removed in vacuo, and diethyl ether was
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Cl 792 [0536] Step A: Compound (792) was prepared in a simlar manner as
that described for the synthesis of (510). Internedi ate 87 15et hyl

2. 3- di dewWwerdw/@o334- hydr oxyphenyl ) pr opanoat e (794) 798TASH2000865F6 St ep A:
Compound (793) is prepared in a simlar nmanner as that described for the
synt hesi saddéd. (Im8 Zplvent was z{g@ﬁﬁ&]no&cé@d&iﬁe@amjdgmdac(uﬁmp gig [Predatedyi2n a

T T

deuterio(5-chloro-2, 2-di met hyl- 2. 3-di hydr obenzof uran-7-yl ) nmet hanol (.796)
WO 20107 dB8317 Peeep B agool wepstel 2- dl@hwéﬁxmwgpp@@&h&spm%n Ghlogde of

(3) in tqkyeng e '1% 33%"_11]1 50 tCtYﬁlﬁlglCﬁﬂl%nq56 ﬁﬁg_'xl\%aé %&@?%W%f g%llﬁmggded

under dry ni'tro utio ept at ore saturat di um
bi sul Bi t eandsheaﬁdﬁcbn »imestm@ti didn kdnmirmsitealak owed tehpeviaum 4-tbemoyink y)edrper at ur e and

the | ayers_are 5sep The tol uene | ayer is extracted with ort| ons of
bi sul fit éF %‘?‘%ﬂizéldﬁ gé@ &vv? £ R éﬁ‘j‘ﬁéﬁ%& lPé’%PO‘““B&@g ”é?de@ﬁt R VASM

sodi um hyS@ih‘ééf'aﬂI%oIrPte&'ﬁeéhﬂe €M 118 RO IThB 91y ANy RXEhasddsd W) dﬁiﬂ}%theﬂ'he
ether is washed wth water, dried, and evaporated to give (795)." [ 0540]
Step B: GCormpddediar(drde polids f;ireeqﬁarTéd fultnatawgs poricantratechimerdcas ammélplcﬁe@mrmbed
for the S\Xelr]stphll?%lea by flag}f1 2(31u1:1l'1(r)1lcmo%aqegl -aphy (08%% EtOAc in hexanes) to provide (Z)-

10 ethyl 3-(4-(benzyloxy)-3,5-difluorophenyl)-2-ethoxyacrylate (680).

[0455] Step C: To a solution (Z)-ethyl 3-(4-(benzyloxy)-3,5-difluorophenyl)-2-
ethoxyacrylate (680) (1.3 g, 3.59 mmol) in ethanol (25 mL) was added Pd/C (140 mg, 10%
Degussa type). A balloon of hydrogen gas was added and the reaction was evacuated and
back-filled with hydrogen three times. The reaction was stirred overnight at room

15 temperature, was filtered through a pad of celite and concentrated in vacuo to give ethyl 3-

(3,5-difluoro-4-hydroxyphenyl)-2-ethoxypropanoate (0.81 g) (681).

Intermediate 51

ethyl 2—(4—hydroxy—3—methylphenoxy)acetate (682)
OEt K.CO
b/OH + Br/ﬁg _ACN 80°C _ D/ Aoe
HO

20 [0456] A mixture of 2-methylbenzene-1.4-diol (5 g, 40.2 mmol), ethyl 2-bromoacetate
(1.1 eq.), and potassium carbonate (2 eq.) in acetonitrile (50 mL) was heated at 80 °C for 18
hours. The reaction was cooled to room temperature, and the acetonitrile was removed in
vacuo. Water was added and the crude residue was extracted with ethyl acetate. The organic
layer was washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo.

25  The residue was purified by silica gel chromatography (0-100% EtOAc in hexanes) to
provide ethyl 2-(4-hydroxy-3-methylphenoxy)acetate (682) as a pink solid.
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[0541] Step A: Compound (797) is prepared in a simlar manner as that
described for the synthesis of (4). 15[0542] Step B: To a solution of

3- deut er I\GOROUNIBET3B- 2, 2- di met hy1- 2, 3- di hydr obenzof ur an- PETAIS2¢0P9§3576
triethylsilane and dichl oronethane at 0 Cis added boron trifluoride

di ethyl etherate and stirred at robtmemedhes &t ure. The reaction i s quenched
wi th saturated sodi um bicarbonate and extracted with | . The organic

| ayer is dried over so&f@ﬁéé&hﬁygﬁ(’é?' e Fp ho ﬁ%?e%%@éﬁilr ated in vacuo to
gi ve 3-deuterio-5-chloro-2,2-dimethyl-2, 3- 20di hydrobenzofuran (798). WD

2010/ 080537PCT/ U52009/ 068576 [ 0543] Step C. ®onmpound (799) s prepared in a
that desgribgd. for t §5m1{\3,§si,§cpj (54 PQ544L, Step D:
@ prefargd | n st nner as—tf dg bed for the

simlar manner

Compound (80Q)

synthesis of [546). 5Inté&rnediage, 90 Stop B }r

7-(chl oronet hyl ) -5-tl uoro- 2, 2-di et hyl - 288- di hydr obenzof ur ares [ 0545] Step
A: Conmpound (801) was prepared in a simlar manner as that described for
the synthesis of (1) 10[0546] Step B: Conpound (802A) and (802B) were
prepared in &ddMem | ar nper| as that described for the synthesis of (2).
The two conpQun wer arri etflon to the next step as a mixture. [0547]
Step C. Conpouhds ( were prepared in a simlar manner as that described
for the synthesis of (3)% 15[0548] Step D. Conpound (804) was prepared in a
simlar manner as that described for the synthesis of (510) Step E
Conpound [0837]) Stap Apriepaxtect dffl -@-IsidnoA yad-nainyighenabethhi@ined® ec33.hednblar t he
synthesis of (5) Preparation of GPR120 Agoni sts 20Exanple 1

2- (5405- aﬁWYAP@@)@?Q@%%f th19-2,%1@@&?%%&6@3&%%P%ﬁm%?gf%@? Y or o- 2, 3
- di hydr o-giil-elital RERNEhp¥ahBE BLdifii RE IThhe @& dnitrile was removed in vacuo, and the crude

oil was dissolved in ethyl acetate (S0mL) and washed with 1M HCI (2 X 50 mL), water (2

X 50 mL), and brine (50 mL). The organic layer was dried over sodium sulfate, filtered and

concentrated in vacuo to obtain ethyl 2-(4-acetyl-2-methylphenoxy)acetate (683).

10  [0458] Step B: A solution of ethyl 2-(4-acetyl-2-methylphenoxy)acetate (683) (8.78 g, 37
mmol), mCPBA (2.eq.), and p-TsOH monohydrate (0.15 eq.) in dichloromethane (160 mL)
was heated at 40 °C overnight. The reaction was cooled to room temperature and washed
with IM KI (2 X 200 mL), 5%NaHSO5 (2 X 150 mL), and water (200 mL). The organic
layer was dried over sodium sulfate, filtered and concentrated in vacuo. The crude material

15 was purified by silica gel chromatography (0-100% EtOAc in hexanes) to provide ethyl 2-
(4-acetoxy-2-methylphenoxy)acetate (684) (72%).

[0459] Step C: To a solution of ethyl 2-(4-acetoxy-2-methylphenoxy)acetate (684) (6.79
g, 27 mmol) in dry methanol (150 mL) was added sodium methoxide (1.1 eq.) and the
reaction was stirred at room temperature under N, for 3 hours. The reaction was quenched
20 with IM HCI and the volatiles were removed in vacuo. The oil was dissolved in ethyl
acetate (100mL) and washed with water (2 X 100 mL), and brine (100 mL). The organic
layer was dried over sodium sulfate, filtered and concentrated in vacuo to afforded ethyl 2-

(4-hydroxy-2-methylphenoxy)acetate (685) as a white solid (77%).
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WD 2010/ 080537PCT/ US2009/ 068576 52228 Cl [0549] Step A: To a solution
of internediate (5) (0.100g. 0.43 mmol) in acetonitrile (3 nL) was added
i nt er medi WOORA80B7103 g, 0.43 nmmol ) and cesi um car bonaP€T(B2MBD68§76 0. 52
mol ). The resulting suspension was stirred at 75t for 5 h. The reaction
was cool ed to 5room tenperature andnttiniddéned3 t hrough a pad of celite. The

filtrate was concentrated in o and the r S|due s purified by silica
gel chromat ography (0-20 t%féfléA@L{?yﬁh‘H‘é’Qhﬁboé‘)y Stag?(é% intermedi ate (28).

[0550] Step B: To a solution of |nterrred| ate (28) (0.100 g, 0.23% nmmol) in
t et rahydrof ura OM& nq,EtrretClg@QOI _added a sol/@;&vﬁ!oal i thium
hydr oxi de (I NP M 17 onL) —ﬁna—’reaon was st N d at m t enperature
for 4 h. The gri xture was aci di §ipad | M HC1 a;lmig,{rgll\med with ethyl
acetate (5 nmL). The organic |ayer \Aé)s waghed with brine°(5 ml)e, dried over
sodi um sulfate and fllteredo The filtrate was concentrated in vacua and the
resi due was |ed & "’ « gel chromat ogr aphy (0-100 % EtOAC in
hexanes) to i&ebate heStitle corrpound (29). 11-1 NWR (400 MHz, CDCI3) 8:
7.05 (s, IH, 156. 9% 6. 90 m 3H), 5.03 (s, 2H), 3.54-3.51 (m 1H), 3.00
(s, 2H), 2 86 2 72 (m SI-B, 2.50- 2.40 (m 2H), 1.80-1.75 (m | H, 1.48
(s, 6H). . . .

3- (4- (( 2,[94@11 m§tﬁ9 AohCo rRAeuyd (688 Wak pierared ina siniby sjsmesht)has dgsrhed pr opan
oi ¢ agi d {34) Symegpgp(/6§§)0537PCT/ US20091068576

Intermediate 54

5-chloro-7-(chloromethyl)-2,3,3-trimethyl-2,3-dihydrobenzofuran (693)

N

OH O O

o . /\)\ K,COs o~ [3 3] o~ Hco2
# -
Br DMF
Cl Step A Step B Step C
o O
o~ LiAH, on SOCk

StepD Step E
Cl

691

[0461] Step A — E: Compound (693) was prepared in a similar manner as that described
10 for the synthesis of (5).

Intermediate 55
methyl 3-(4-hydroxyphenyl)-4-methylpentanoate (695)

Pd (OAc),

P(o-Tolyl);
/@/ El3N DMF L _ H
—_—
Pd/C
Step A Step B

694 695

[0462] Step A — B: Compound (695) was prepared in a similar manner as that described
15  for the synthesis of (11).
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1630 31 [0551] Step A: To a solution of internediate (16) (0.140 g, 0.73
nmml ) in tetrahydrofuran (3 nL) was added internediate 9(0.178 g, 0.73

nmol ), povorer/suBported tri phenyl phosphine (3 mmol /g, @C38S800906857¢mol )
and diisopropyl azodi carboxylate (0.214 5m., 1.1 mml). The resulting
suspension was stirred for 18 It ' Thermedaat P@n was diluted with ethyl

acetate and filtered r a d,.of  cel iltrat S concentrated
intwin) and the rég‘?tbgaﬁ%%gx)ﬁggfqlﬁ%%oaﬁ g\dﬂle' 'Cﬁl«;}"loxﬁlﬁfeo(ﬁg ogr aphy (0-20 %
EtOAc in hexanes) to yigld the inter msdi ate (30) [0552] St ep B: To a

sol ution of internmediaife (30)°PQ. 100 ydrofuran (1
m.) and met hanol \(j\dE:Usz%s adped a ofStélth h| ox de (1.0 M
1.0 nL). The reac?ion was,stirred at roomténperature for 4 h.” The m xture

was acidified with IM HCL and diluted wed h ethyl acetate b nL). The
organic I[%%e;é was washed with brine ( dried over sodium sulfate and

filtered fStep ﬁat%“\)ﬁ@%tfh%h!lr%@é@loﬁg’rlﬁ@u%3ﬁﬁd’dt%éHrlé§‘?fl§u7e was

ficed | 0AG. t
Dol he (RtboM el BE s QG RRG Oa 0 i Rid i LSXANER) [0
7.03 (d, stkpend&d B2 fitssuieH)essdd add wasl shadk)undé: a]l@cﬁsoen&ltﬁlosp&efﬂmﬁ p9i5 f¢my  1H),
2. 77 (t 73- 2.7 57 1H) 1.19 (d,
3H), 0. sdloch')g Tﬁﬁ)mxmle ws@&al e‘il?@b?‘tgiearﬁaétqf\‘iéhtég‘]ﬁ%éiﬁﬁéféi wh f}H%l Oif?i\‘fé dtFon, (
prepared d?%anfl@ llla%}é\wag wRE Qe %te@?ﬁ@f d&?@@he‘ pH HAEnARRY G0 BXMPKRE aUsisRY

appropriate starting materials that will be ‘apparent t'o 20those skilled in
t he art, witlebsimoihe bedaow. laE(avqsldele@ over sodium sulfate, filtered and concentrated in

3-(44(2, 3-di h b f fl th
ano O (555 RS S BhEERT b Shtbarsduerot S ROREIHREOADE e
CDC13) 5: h%x%ﬂes?tol;ﬁo(la& m%ﬁ')gl 5§n§130)(}f—2 3H*ﬂyd1@1%Qn&éile 22wlbo>%1£t§(&%) (Zb%%. 4.57
(t 2H), 3.21 1H)", .69 (m (m

. 1.19 .
2 rret hy1- [95@34(526213&3%0@ W@ltwpfzne?sh)dﬁhlyéﬂlebﬁéﬁéo(ilbﬂaﬁ Th-ipfigneed-aR9y¥teny! ) pr

opanoi ¢ (696) (2.35 g, 11.4 mmol) in anhydrous dichloromethane (40 mL) cooled to -78 °C was

added boron tribromide (1.5 eq.). The reaction was allowed to stir at -78 °C for 30 minutes,

15 0°C for 2 hours, and at room temperature overnight. The reaction mixture was cooled to 0
°C and quenched slowly with methanol. After stirring for 15 minutes a saturated sodium
bicarbonate solution was added slowly to the mixture and allowed to stir at 0 °C for 30
minutes. Ethyl acetate was added and the layers were separated. The aqueous layer was
extracted with ethyl acetate and the combined organic layers were dried over sodium

20  sulfate, filtered and concentrated in vacuo to atford methyl 5-hydroxy-2,3-dihydro-1H-
indene-2-carboxylate (697).

Intermediate 57

ethyl 3-(4-hydroxy-2-isopropoxyphenyl)propanoate (700)
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acid (33) [ 0555] NMR (400 MHz, CDC13) 8: 7.09-7.05 (m 3H), 6.95-6.90 (m

3H), 4.98 (s, 2H), 103.03-2.99 (m 1H), 2.98 (2H, s), 2.78-2.51 (m 1H),

2. 63-2. 58VQrRP10/as3372. 27 (s, 3H), 1.47 (s, 6H), 1.16 (d, PEHuUS2@RAMSTE 5

3-(3,5-difluoro-44(2,2,5 -trineth

y1- 2, 3-di hydr obenzof urfan- 7- y| ) net hoxy) phe 1hm§¢\ﬁﬁﬁhyl propanoi € acid (34)
Eﬁi% 69 (d.

15  [0556] H NMR ( , ©BC13) 8: 7 8. 1H¢ 6.90 (s N
2H). 5.10 ( 299-2.796 " (m (s, afﬁ,' 4 2\ m |H),
2.61-2.56 (th 1H), 2.2% (s>"8hy (220 (s. 31 T 8((d $H. Bxanple 6

203- (44(5-fl uoro-2, 2-di net hyl- 2, 3-di hydr obenzof ur an- 7- yOret hoxy) - 3- net hyl ph
enyl) -2- nethyl propanoic acid (35) W #2010/ 080537PCT/ US20691068576

[0557] 1H NVR (400 Mz, 3) 3: 7.00 - 6.78 (m 5H), 4.98 (s, 2H), 3.00
(s, 2H), 2.96—3.00 TN2.76 - 2.70 (m | H), 2.61 - 2.55 (m | H),
2.26 (s, 3H),. o 48u¢ , 1.18 (d, J = 7.2 Hz, 3H). LC-Ms EST mfz: found

371.2 [MH 5E%&nple 7

700

[0465] Step A: A mixture of 4-(benzyloxy)-2-hydroxybenzaldehyde (1 g, 4.38 mol), 2-
iodopropane (1.2 eq.) and potassium carbonate (2.5 eq.) in acetone (40 mL) was refluxed
overnight. The reaction was cooled to room temperature and filtered through a celite plug,
5 and concentrated to dryness. The crude material was purified by flash column
chromatography with ethyl acetate and hexanes to provide 4-(benzyloxy)-2-
isopropoxybenzaldehyde (698).
[0466] Step B: A solution of 4-(benzyloxy)-2-isopropoxybenzaldehyde (698) (480 mg,
1.776 mmol) and (carbethoxymethylene)triphenylphosphorane (1.1 eq.) in toluene was
10 heated at 100 °C overnight. The reaction was cooled to room temperature and concentrated
in vacuo. The crude material was purified by silica gel chromatography (0-50% EtOAc in
hexanes) to afford (E)-ethyl 3-(4-(benzyloxy)-2-isopropoxyphenyl)acrylate (699)
[0467] Step C: To (E)-ethyl 3-(4-(benzyloxy)-2-isopropoxyphenyl)acrylate (699) (530
mg, 1.56 mmol) in ethanol (12 mL) was added Pd/C (0.5 eq, 10% Degussa type). A balloon
15  of hydrogen gas was added and the reaction was evacuated and back-filled with hydrogen
three times. The reaction was stirred overnight at room temperature, filtered through a pad
of celite and concentrated in vacuo to give ethyl 3-(4-hydroxy-2 isopropoxyphenyl)

propanoate (700).

Intermediate 58

20 5-chloro-7-(chloromethyl)-2-methylbenzofuran (705)
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3-(44(5-fluoro-2, 2-di met hyl-2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 3- met hoxyph
enyl)-2- rnethyl propanoic acid (36) [0558] 11-1 NWR (400 WHz, CDCll1l) 3:
7.02 - 6.9920ud80B7= 10.0 Hz, 2.4 Hz, | H), 6.84 (d, J POFB2eH8857d H) ,
6.78 -6.75 (dd, J=5.2 Hz, 2.4 Hz, 1H), 6.71 (s, 1H), 6.66 - 6.64 (rn, 1H),
5.06 (s. 2H) 387(s 3H) .02 - 2.97 (m 3H), 2.76 - 2.70 (m 1H), 2. 62

- 2.57 (m . 116(d A =JrF2 Hz, 3H). Exa
3(3f|uor 4(5f|uor|02 2 Bt hy1- 2, 3- di hydrib nzofuran 7-
yl)-2- y@propéﬁ@vc,am 39 0 ,[ 0559 210" NVREEHAQ0
69067 H, 6.79 - (m 2Hp, 5.04 ( 2H), 2.899 ( :
2.99 (rn, : 2 685trR 74 (m; 1H), 7 - 2. 6&|(m 1H)Ser . 47 (G, 6H)

(d, J =7.2 Hz 3H). LC-MS ESh Ink.: found 375.74, [ M Hy 20Exanpke 9
3-(4-((5-chloro-2.2-di net hyl- 2. 3-di hydr obenzof uran-7-yl ) met hoxy)-3-(trifluo
romet hyl ) phenyl) - 2- net hylgswropanoic acid (38) WO

2010/ 080537PCT U52009/ 068576 0
_LIAH, SOCl2
Step D Step E
705

704

[0468] Step A — E: Compound (705) was prepared in a similar manner as that described
for the synthesis of (5).
Intermediate 59

5 ethyl 3-(4-hydroxynaphthalen-1-yl)propanoate (708)
Ph3P/\ﬂ/ O o
x
Step A o StepB
706

0]
BBrs
- OElL
Step C

HO
708

[0469] Step A — C : Compound (708) was prepared in a similar manner as that described
for the synthesis of (542).
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Cl [0560] 11-1 NWR (400 MHz, CDC13) 6:7.39 (s. IH), 7.26 (m 2H), 7.05 (s,
IH), 7.01 (d, J =9.2 Hz, 1H), 5.06 (s, 2H), 3.00 (s, 2H), 3.04 - 2.99 (m
1H). 2. 7WO2012803%7 1H), 2.69 - 2.64 (rn, 1H), 1.48 (s, PEHUS20090885(e, J=
6.8 Hz, 3H. LC-Ms ESI mz: found 441.1 [ MH b5Exanple 10
3-(4-((5-chloro-2.2-di et hyl- 2, 3- dihhymimad[[mmﬁ(a)furan 7- yI)rrethoxy) 3-fl uoroph

?ngé) (g ;_rﬁ; hyl pl’ﬁﬁ%ﬂ&l q%%%ltlg/l%gl%%)lgetw)%élggfp %o%azp at%g(7g/§‘z( CD|C| 3) , 6:
5.03(8,2H),30(S 2H) , 299-|295(m 1H), 275 %70(m| .263

- 2.58 (m 1H),-1y48 (s, 6H), 1.18" o#A Hz, 3HY. LC—NBOESI mz:
found 390.1 [MH jnpde 11 r4 ( chl or o- 2 oa
-di rnethyl-2, 3- dr ognz of a rneE;lr‘@ ¥) - 3- ) - 2-

n(-
15met hyl propandi ¢ aci d gA®) [0562] I;JO'X%II\/R CDCI 3) 6: 7.25
82

(s, 1H), 7.04 (s, 1H), 697-6.93(q9n, . J= 7800Hz 1H), 4.96
(s, 2H), 3.00 (s, 2H. 2.99 - 2.96 Om | *F 76 - 2 70 (m 1H), 2.63 -
2.58 (m 1H), 2.26 (s,n3H), 1,48 (s, GH), 1.18 (d..1= 7.2 Hz, 3H).

20Exanpl e 12 WD» 2010/ 080537 / US2009/ 068576 3- ( 3-chl or o- 4- ((5 chl oro-2
-di et hy1- 2. 3- dishydr ob f ur afE' 7- yOnet hoxy) pheny1) - 2- net hyl propanoi ¢ aci d
(41) O Step C HO

711

[0470] Step A: A mixture of 4-bromo-3-((dimethylamino)methyl)phenol (4 g, 17.4
5 mmol), benzylbromide (2 eq.), and potassium carbonate (3 eq.) in DMF (100 mL) was
stirred at 80 °C overnight. The reaction mixture was cooled to room temperature, quenched
with water and extracted with ethyl acetate. The combined organic layers were washed with
brine, dried over sodium sulfate, filtered, and concentrated in vacuo. The crude material was
purified by silica gel chromatography (0-50% EtOAc in hexanes) to afford 1-(5-
10 (benzyloxy)-2-bromophenyl)-N,N-dimethylmethanamine (709) (98 %).

[0471] Steps B: Compound (710) was prepared in a similar manner as that described for
the synthesis of (10).
[0472] Step C: Compound (711) was prepared in a similar manner as that described for
the synthesis of (11).

15 Intermediate 61
ethyl 3-(4-hydroxy-2-met hylbenzofuran-7-yl)propanoate (716)

Step C Step D Step E HO
714 715 716



Cl [0563] tfl NWMR (400 MHz, CDCI3) 6: 7.30 (s, 1H). 7.21 (d, J = 2.0 Hz,

1H), 7.05 (s, 1H, 5 6.98 (dd../ = 8.4, 2.0 Hz, 1H), 6.92 (d. .1 = 8.4 Hz,

1H), 5. 04W0201021895373. 00 (s, 2H), 2.98 - 2.94 (m 1H), 2PTZF/US2@IPEB5(én 1H).

2.63 - 2.58 (m 1H). 1.48 (s, 6H), 1.18 (d, .1=6.4 Hz, 3H. LCM ESI mz:

found 4070473]M $ép AEx &éhpl@nfd@ind (714) was prepared in a similar manner as that described

3-(3, 5- dlfchlhoro 4Fé./5- (gbjoro-z. 2-di met hyl- 2, 3-di hydr obenzof uran-7-yl ) met hoxy

) pheny 1) -9 the sxpe ?%’ff anoic acid (42) 0 C [0564] |H NVR (400 MHz,

CDC' 3) 6%01742]4 it@p (Dlld)oml%uQ@ (fl@) wlls plél%')al%dl'ga Sg]lfﬂal n?angél z(ssthzll_tbjdé@onb@d%i (2d73J—
thqmnthez1865(5372 60 (m 1H) 1.48 (s, 6H) 1 18 (d, .1 =6.8 Hz,

( m
3 ( 3 é 'YE%J{:S; Oévﬁp F( E%%%BP%%%) was plelf)g'led in a rsTPmFal manner as that described for

, 2- di met hyd syhtkesdi JTysrpbenzof ur an- 7- yOret hoxy) pheny1) - 2- net hyl pr opanoi ¢
aci d (43) 0 CI 20[0565] IH NWR (400 MHz, CDCI 3) 6: 7.38 (s, 1H), 7.13 (s,
2H), 7.07 (s 1H) 4.98 (s, 2H), 2lggmegdiatofd 3,02 - 2.96 (m 1H) 2.77 -

2.73 (m | 88161 876(Qh18178 59%313 _Gidhe h°y1 2%my\l/1\8%énz%‘#ulan {775)6. 8 Hz, 3H).

LC- M5 ES1 n/z ?oun 445

2010/ 080537P FUSZQQ&%OGS(%
Step A \><© Step B
Cl
o}
TiCl, C|/J\ - NaBH4 OH SOCI2
Step C Step D Step E
Cl
724

10 [0476] Step A: To a solution of 4-chlorophenol (12.6 g, 0.1 mol) and 3-chloro-2-methyl-

propene (10.8 g, 0.12 mol) was added concentrated sulfuric acid (5 g, 0.05 mol) and stirred
at 0 °C for 1 hour. The mixture was diluted with cold water and extracted with ether. The
ethereal extract was washed with brine, dried over anhydrous sodium sulfate, filtered, and
evaporated under reduced pressure. The residue was purified by flash chromatography on

15  silica gel to afford 4-chloro-2-(1-chloro-2-methylpropan-2-yl)phenol (721).

[0477] Step B: To a suspension of NaH (1.44 g, 36 mmol) in anhydrous tetrahydrofuran
was added 4-chloro-2-(1-chloro-2-methylpropan-2-yl)phenol (721) (6.6 g, 30.0 mmol) at 0
°C. The reaction mixture was stirred at 0 °C for lhour. The reaction was quenched with
methanol, diluted with water, and extracted with ether. The ethereal extract was washed

20  with brine, dried over anhydrous sodium sulfate, filtered and evaporated in vacuo. The
residue was purified by flash chromatography on silica gel to give 5-chloro-3,3-dimethyl-
2,3-dihydrobenzofuran (722).

[0478] Step C: Compound (723) was prepared in a similar manner as that described for
the synthesis of (545).
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Exanmpl e 15 3-(4-((5-chloro- 2, 2-dinethyl-2, 3-di hydr obenzof uran-7

-yl ) met hoxy) - 3- net hoxyphen yl)-2- nethyl propanoic acid (44) 0 C

5[ 0566] NMRO4D8MAZ, CDC13) 6: 7.27 (s, 1H), 7.02 (s, 1PMCT/U52@9/068576J= 8.4
Hz, 1H), 6.72 (d, J= 1.6 Hz, IH), 6.64 (dd, J= 8.4, 1.6 Hz, 1H), 5.04(s,
2H), 3. 871043 Itpp D2 (onposnd ZIA) was Plepai@d 9 a (mmildrif)ann: adBhat d2scfibed fony | H)

2.63 - 48 (s, 6H), 1.18 (d. J = 6.8 Hz, 3H). LC-MB EST
vl z: fodﬁfa %’fstﬁf[@‘ﬁ@ Exanpl e 16 103- (44(5-11 uoro

2- di met hyl 3-dih droben zofuran 7-y pnet hoxy)phen yl)-2- net h% propan0| c
aci d (45)0480] [o‘iisﬁ‘Z 33) W preepied 31 a simi lemn(la as that dgsqsibeg forppy) |

6 97 d, 6 91 (d, J= 8.6 Hz, 2H), 6.79 (d, J= 7.6 Hz,
( th‘%sy"l‘gel—ied%ﬂo% (3 03 - 2.98 (mH)15IH), 2.(76 - 2.7 1 (m

H_) % 65 - 2.59 (m IH), ’1 48(s, 6 ddcfd- = 7.2 Hz, 3H). LC MS EST

ni

(

z: "found 357.1 [MH Exanple 17
4- ((2. 2- di3nitibwdri 2 5 2hthirsry e bloemzah yip-ar2-dimekhyirat hoikyyropbresofyds) ¢730) met h
)

| propanoi c acid (46) 0 20
o)
KgS;03, CuSO, _ LIAID,, AICI; _ Ticl, CI”07 | o~
Step A Step B StepC

o]

NaBH4 SOC|2

OH

Step D Step E
Cl
729

[0481] Step A: Compound (726) was prepared in a similar manner as that described for
10 the synthesis of (655).

I
t
3-
y

[0482] Step B: Lithium aluminum deuteride (0.21 g, 5.0 mmol) in dry ether (10 mL) was
stirred for 15 min under nitrogen and aluminum chloride (0.7 g, 5.5 mmol) in dry ether (10
mL) was slowly added. Five minutes after the addition, a mixture of 5-chloro-2,2-
dimethylbenzofuran-3(2H)-one (726) (1 g, 5 mmol) and aluminum chloride (0.7 g, 5.5

15 mmol) in dry ether (20 mL) was added to the solution of mixed metal hydride. The reaction
mixture was vigorously stirred for 45 min under nitrogen, and the reaction was quenched
with D,0 (5§ mL) followed by 6 N sulfuric acid (6 mL). The reaction mixture was further
diluted with water (25 mL), and the aqueous layer was extracted with four portions of ether
(4 x 30 mL). The combined organic layers were washed with water, 10% sodium

20  bicarbonate solution, and water and dried over sodium sulfate. The solvent was removed in
vacuo and the residue was purified by flash chromatography on silica gel to afford 3,3-

dideuterio-5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran (727).

[0483] Step C: Compound (728) was prepared in a similar manner as that described for
the synthesis of (545).
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[0568] H NVR (400 MHz, CDC13) 6: 7.15 - 7.10 (m 3H), 6.90 - 6.88 (m 3H),

6.

2.
3
3-
)p

6:

2]
6.
yl
10
6:
J
I

7.
(

3-(
et
6

72 (d, J = 8.4 Hz, 1H), 4.95 (s. 2H), 3.04 (s. 2H), 3.03 - 2.98 (m IH),
75 -2. MHORA0/8HY7 2. 67 - 2.62 (m 1H), 1.48 (s. GH), PCTRISLI/0685%6 6.8 Hz,
WD 2010/ 080537PCT1U52009/ 068576 Exanpl e 18
( 3 5- di[D484]r Stép O S-oimpeond (7292 was pedphnet @ p 3knil drydmobesszbitdesnibéd y@met hoxy
henyl) - E thé Ogrg%%nm C aC| d (47) 5[0569] 11-1 NWVR (400 WMHz, CDC13)
97(t%|synj ( ,68(dd J= 9.2, 2.4 Hz, 1H), 671(d
1= 6 (s, 2H), 2.99 - 2.94 (m 1H. 2.74 -
66 (m [9%5] ZStng(&‘d)mpopnd-d]}@) @/as Blegaqqg in &F\t)n’lllal MEQNEIAS t@.q)dCSCIlbgéf((ld J =
8

”ﬁ?}% uoro-4-((5-11 uoro-2,2-di neth
-2 3- ﬁ By obenzﬁﬁuran 7- yl)meth ox y)

egyl ) cycl opr opanecar boxyl | o ac%nq ( %] 9ea [0570] NVR (400 MHz, CDC13)
6 (dd, J= 9.6, 2.4 H, FNGHCYt 9.6, 2.4 He. | H), 6.62 (d,
= 8.4 Hz, 2|—|).7-5cm&o(mthy2)lr56 d2ﬂ19cﬁro(2s2 d&h@thyl&,&dih&d%e(lmfulﬁlﬂﬂ:&n. 84-1.8
H, 1.68-1.62 (in. IH, 1.41 (s. 6H), 1.3 30 (m 1H). 1l3Exanple 20
3.5-di fluoro-44(2-nmethyl-2, 3-di hydr oben§| i ran-7-y1l) mefhoxy) phenyl) - 2-
hyI propanoi ¢ aci@h (49) [0571] Jdg NIVR( VHz, CDC13) 0 7.21 (d. .1 =

Hz, 1H) 7.11 Hz, L 1 ( shus 5 1H), 6.72

ph
6
8.

F

\//I/ 731 732
CI/Y o 0 OH O
O/Y A O/\K HCO,H
— —— ——
K,CO,4
F F

Step C F Step D F Step E
BHg*THF _Sock
Step F Step G

[0486] Step A: A mixture of 3,4-difluorophenol (2 g, 15.37 mmol), 3-chloro-2-
methylpropene (1.66 mL, 16.91 mmol), and pottasium carbonate (3.2 g, 23.06 mmol) in

10 DMF (10 mL) was stirred at 85 °C for 6 h. The mixture was filtered and the filtrate was
evaporated to dryness. The residue was purified by flash column chromatography eluting
with hexanes-EtOAc (2:1) to provide 1,2-difluoro-4-(2-methylallyloxy)benzene (731) (1.78
g, 63%). "H NMR (400 MHz, CDCls) 3 7.05 (q, J = 9.5 Hz,1H), 6.76-6.71 (m, 1H), 6.63-
6.60 (m, 1H), 5.07 (s, 1H), 5.00 (s, 1H), 4.38 (s, 2H), 1.82 (s, 3H).

15 [0487] Step B: To a 1.4 M solution of sec-butyllithium in cyclohexane (6.7 mL) and
anhydrous tetrahydrofuran (15 mL) at -75 °C was added 1,2-difluoro-4-(2-
methylallyloxy)benzene (731) (1.6 g, 8.68 mmol). The resulting mixture was stirred at -75
°C for 2.5 hours and was then transferred to a round bottom flask containing dry ice. The

resulting mixture was shaken for 5 min, and water (10 mL) was added dropwise. The

115



11.4 Hz, 1H), 4.95-4.88 (m 1H), 3.30 (dd, J=15.2, 7.6 Hz, 1H), 2.86 (t,
J=7.6 Hz, 2H), 2.79 ( dd, J= 15.2, 7.6 Hz, 1H). 2.64 (t, J= 7.6 Hz, 2H)
1.41 (d, ¥©2810408p837 3H). WD 2010/ 080537PCT/ 1152009/ 068BYH/USeMob&7@1 3444
(2,2-dinmeth yl1-2, 3-di hydr obenzof ur an- 4-yl ) net hoxy) - 3, 5-di f| uor opheny1l) - 2-
met hyl pr opanoe avaaaéidif(eﬂ@c) pH 1 with cOECER(rMNMRh (O Oh] vz aci&@ﬁii@:)tw@ted?wi(ﬂB (t. .1 =

5 1 s sl Ry TheStednig phastlas ished itk g bl i) Sudgon G =

13. 6. 7. 40tz and Hied %&%nlﬁ%mt@"@)odm% dfraked and ﬁlee‘koﬁ/eh{zpem%lvgd i AIP Eide an
2- (44(2, 2-di met hy1- 2, 3- di‘hydr obenzof ur an- 4- yl ) met hoxy) - 3, 5- di f | uor ophenyl )

10cycl oprcob%\ﬁeidhrdy@%y(ﬂrlnethzllaﬂylpswﬁenlom[ 85F 81320 H - NyR Tha poodviez wvaODEE3) 6:
7.08 (t. —78Hz , 1H), 6.71 (d, J=8 Hz. I M,
6. 63 % ey the nexys QP W@"%‘if‘éﬂwé?ﬁ“ﬁ?“ﬂ (s, 2H). 2.52-2 46 Om 1H),
isgé]&b?é‘)%ﬁl—gtep %'6A81T11Xtu16 o(FIEl 3- %]#Puom 6%9 ngethylalwmxy]}benzmc ac1d( %2)12_0 45 g,
3- (44(2, % 5K ARidMY 3=chicio! @le,ﬁ@l&gb&ﬁééetwﬁﬁm77)62)1H%Bh03%)po$ra§u9ﬂ dlspnephenyl) -
2- nethylpropan0|c acid (52

(1.76 g, 12.7 mmol) in anhydlous DMF was stirred at 65 °C under N, overnight. . The

mixture was filtered and the filtrate was evaporated to dryness. The residue was purified by

10 flash column chromatography eluting with hexanes-EtOAc (4:1) to provide 2-methylallyl

2,3-difluoro-6-(2-methylallyloxy)benzoate (733) (1.55 g, 87%). '"H NMR (400 MHz,

CDCl3) 6 7.14 (q, J = 9.5 Hz,1H), 6.63-6.60 (m, 1H), 5.09 (s, IH), 5.06 (s, 1H), 4.98 (s,

2H), 4.78 (s, 2H), 4.45 (s, 2H), 1.81 (s, 3H), 1.79 (s, 3H).

[0489] Step D: A solution of 2-methylallyl 2,3-difluoro-6-(2-methylallyloxy)benzoate

15 (733) (1.53 g, 5.42 mmol) in NMP (3.5 mL) was heated in the microwave at 200 °C for 6 h.
The solvent was removed in vacuo to provide 2-methylallyl 2,3-difluoro-6-hydroxy-5-(2-
methylallyl)benzoate (734) (1.53 g) which was directly used in the next step reaction

without further purification.

[0490] Step E: A solution of 2-methylallyl 2,3-difluoro-6-hydroxy-5-(2-

20  methylallyl)benzoate (734) in 96% formic acid (15 mL) was refluxed for 22 hours. The
solvent was removed in vacuo, and the residue was purified by flash column
chromatography eluting with hexanes-EtOAc (3:1) to afford 5,6-difluoro-2,2-dimethyl-3H-
benzofuran-7-carboxylic acid (735) (0.76 g, 61%). '"H NMR (400 MHz, DMSO-ds) 6 7.43
(t, J=9.2 Hz,1H), 2.98 (s, 2H), 1.41 (s, 6H).

25 [0491] Step F: To 5,6-difluoro-2,2-dimethyl-3H-benzofuran-7-carboxylic acid (735)
(0.75 g, 3.29 mmol) was added 1.0 M of borane tetrahydrofuran complex solution (12 mL),
and the mixture was stirred at room temperature overnight. The reaction was cooled to 0 °C,
acidified with 5 N HCI to pH 1, and then neutralized to pH 8 with 5 N NaOH. The mixture
was extracted with EtOAc (80 mL X 3) and the combined organic phase was washed with

30  water (50 mL), dried over anhydrous sodium sulfate, and the solvent removed in vacuo. The

product was purified by prep HPLC to yield (5,6-difluoro-2,2-dimethyl-3H-benzofuran-7-
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[0574] '11 NMR (400 MHz, CDC13) 57.21 (d, J= 7.6 Hz, 1H), 7.06 (dd, J= 7.2,
1.2 Hz, 201H), 6.79 (t, .1= 7.4 Hz, 1H), 6.70 (m 2H), 5.14 (s, 2H), 2.98
(s, 2H.).WR20m0s02793 (m 1H). 2.72 - 2.68 (m 1H), 2. 6BCT/BIBIEHHG 1H),
1.42 (s, 6H), 1.19 (d, J = 6.8 Hz, 3H) Exanpl e 24

2- (44(2, aqnnmmmymma)aﬁghﬂ%btféhwmmc@ﬁ -MHy OdtSry)s B) Sétdi £E0UbHopHRNY| )

cycl oprop a A WO 2010/ 080537PCT1US2009/ 068576 0 [ 0575]
-1 NNR‘?%@ iﬁ&édé)[ﬁ@@%g“f? %P‘Pd J=7.6H | H), 7 08 (dd J=7.2
1.2 HZ, 2.98
2H), 2. 45{04922 4‘.§§e k T]ﬂ-ﬁ solg_t1cg14Qf (’i 68%?1(‘%9 2 a_ﬂ)methylg%;—l belj_zoég_la(lﬁl ylj_p.stha nol 4 (
(s, 6H),
3-(4-(( 2(23%)%%'%@? Sﬁrﬂﬁmé enzg?ur anm?thapg Fns ET%)??? ?%qeg-sé??]l uor ophenyl)
pr opanoi Cdla}!),\l/lde @524)C.0rhe mlﬁ(ﬁﬁﬁ @hNWlé(M@@OMZ&;mMQedB) 26. TRe dalvds waiH) ,
g ég (7509 ve nggcz?os%g% e 1e§52;e3we Ogss\ji t}B Ef_QAc%O mé) g@g(smun?pbwasl 31 l(_i)s
6H) . Exar(pzlsﬁedz@/ltﬁ aterqBo ilnLgr&héh' dvePa@ildr@k Qodignt GifARL Mydevdp §1aﬂi‘d in vacuo
hydr obenzof uran-7-y1) net hoxy) phenyl)-2- nethyl propan oic aC| 55

to give a solid 7-(chloromethyl)-5,6-difluoro-2,2-dimethyl-2,3-dihydrobenzofuran (737)

(0.194 g, 99%).

10 Intermediate 65
ethyl 3—(7—hydroxy—2 3-dihydro-1H-inden-4-yl)propanoate (740)

T|CI4 F’h/
\
Step A Step B
o PC_ J\
Step C

[0493] Step A: Compound (738) was prepared in a similar manner as that described for
the synthesis of (545).

15 [0494] Step B: Compound (739) was prepared in a similar manner as that described for
the synthesis of (537).

[0495] Step C: Compound (740) was prepared in a similar manner as that described for
the synthesis of (513).

Intermediate 66

20 ethyl 3—(2—bromo—4—hydroxy—5—methoxyphenyl)propanoate (742)

Br Br o} Br 0

OEt
Sp
-
/@AO Ph /\n/ /@/\/LOEI H2, Pd/C /©/\/U\OEI
—» P
HO Step A HO Step B HO

-0 - -0
741 742



co 15C1 [0577] 11-1 NWR (400 Miz, DVMSO-d6) 6 12.18 (s. | H). 7.22-7.17

(m 3H, 7.07 (d, J= 2.5 Hz, 1H), 6.90 (dd../ = 8.5, 2.5 Hz, 1H), 4.93 (s,

2H), 3. 03W001021893372. 96-2.89 (m 1H), 2.66-2.60 (m 2H) PCT/US200086856¢) , 1.03
(d, .1=6.3 Hz, 3H. LCGM ES1 ink: found 407.1 EMH 20Exanple 27

2- (3, 5- di[P49dr ddtép A £-onpeond <7412 wdb petphsed-i 2 p 3indildrydmobieaszbituesaribéd Yor) met hox

y) phenyl cl opro arboxylic acid (56) WO
2010/ 0808 e?é@fl?f% 5"%%&%068576 0 [0578] NMR (400 MHz, DMSO-do) 6 12 34 (s,

1H), 7.16 - 7.12 1H) . 6.91 (m H),663659(m1 6 (s
2H) 2 95{0%%7] zﬁqyp B2C3)1;np2>u3@(74|%) wgwlepg_leglnasgml;ay n(aﬁxpellq.q)thatpegpl*lb_ed i0128 (rn

I nd 390.9 TM HT 5Exanpl e 28
3 (3 5- d:YET th&qﬁh(fzi ?‘Tjuor 0- 2. 2-di net hy1- 2. 3- di hydr obenzof uran- 7-yl ) met hoxy

phen¥1) 2- nethyl propanoi c acid (37 g)medgl( | FT NVR (400 MHz, DMbO-c/ 6)
6 12.18 (s, 1H), 6 7.16 - 7.12 (m 1 93- 690 10(m 2H), 6.63-6.58 (m
1H), 4.98 (s, 2H), 3.200-{yslyox@H),3-dzhy8iBo-( Heindeh-+ylacQic a6id6231H), 2. 63 -

O

: f OEt
HO

23

[0498] The above intermediate was synthesized by a method as disclosed in WO
2004/011445.

10 Intermediate 68
2-(5-hydroxy-2,3-dihydro-1H-inden- 1-yl)acetic acid (24)

O O
OEt

24
[0499] The above intermediate was synthesized by a method as disclosed in EP 234872.

Intermediate 69

15 methyl 2,2-dimethyl-2,3-dihydrobenzofuran-4-carboxylate (25)

& J\/

O
25

[0500] The above intermediate was synthesized by a method as disclosed in WO
2007/030061.

Intermediates 70 & 71
20  [0501] The following intermediates were purchased from commercial sources and used to

synthesize one or more of the representative compounds of the invention.
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2.51 (m 2H), 1.34 (s, 6H, 1.00 (d. J =6.7 Hz, 3H. LC M EST /viz: found
392.8 [M H Exanple 29 34341 uoro-44(4-11

uor o- 2, 2-\DretwPpes32, 3- di hydr obenzof ur an- 7- yl ) met hoxy) ph@a§Fa)S209/068576

met hyl propanoic acid (58) 0 15 OH [O0580] NW\R (400 MHz, DMSO-d6) 6 12.12
(s, 1H, 7.24 - 7.21 (m 1H). olH), 7.03-7.01(m 1H),
6.91-6.89(m 1H), 6.66 (t, J 95 (s, 2H), 3.06 (s, 2H), 2.80
(m 1H), 2.59- 2.53 (m 2H). ‘%Fﬂ J =6.5 Hz, 3H). LC M
EST /viz: found 375.0 EM HT- 3 4-((4-fluoro-2

tdi rnet hyl - 2, 3-di hydr obenzof uran- 7z yl ) met hoxy) pheny1l) - 2- net hyl pr opanoi c
acid (59) WD 2010/080537PCT1U52009/ 068576 0 [0581] I1-1 NWR (400 MHz,
DMSO-do) 6 12.07 (s. IH. 7.23 - 71@9“1{53{;;1@17@ 7. 07 (d J= 8.4 Hz. 2H),
6.87 (d, .1 =8.5 Hz, 2H). 6.65 (t, 87 (s, 2H). 3.06
(s, 2H), 2.81-2.78 (m 1¥dme y%n@[é}PerfW ﬁmethan%@‘(% 6H), 1.00 (d, J=
6.5 Hz, 3H. LC- M5 ESI I§mz fiound 357.2 [MH Exanple 3]

2-(4-42, 2-di net hy1- 4%tr| fl Lmr—¢m£t hyl}-e 2, 3- di hydr obe furan-7-yl) met hoxy) -

3,5- difluorophenyfl Bpr opafBcar bwogm dAH{ 60N

PTSA
Step A Step B
743 744

NH,

5 [0502] Step A: A solution of 3-amino-2-hydroxybenzoic acid (1 g, 6.53 mmol),
triethylorthoacetate (4 mL), and P-toluenesulfonic acid (40 mg) was heated at 100 °C for 18
hours. The reaction was concentrated in vacuo and the crude product was purified by flash
column chromatography on silica gel with hexanes and EtOAc (30%) to afford ethyl 2-
methylbenzo[d]oxazole-7-carboxylate (743) (1.27 g, 95%).

10 [0503] Step B: To a solution of ethyl 2-methylbenzo[d]oxazole-7-carboxylate (743) (1.27
g, 6.19 mmol) in tetrahydrofuran (61 mL) at 0 °C was added lithium aluminum hydride
(7.43 mL, 7.43 mmol, 1M in tetrahydrofuran). The reaction was stirred at 0 °C for 1 hour
and quenched with 0.6 mL of water, 0.6 mL of 15% NaOH and 1.8 mL of water. The
reaction was warmed to room temperature and diluted with diethyl ether. Magnesium

15 sulfate was added and the solution was filtered, washed with diethyl ether, and the solvent
was removed in vacuo to provide (2-methylbenzo[d]oxazol-7-yl)methanol (744) (0.687 g,
68%).

Intermediate 73

methyl 2-(6-methoxybenzofuran-3-yl)acetate (745)

20 745
[0504] Step A: To a solution of 2-(6-methoxybenzofuran-3-yl)acetic acid (0.6 g, 2.9

mmol) in anhydrous dichloromethane (20 mL) at -78 °C was added boron tribromide (1.5

eq.) The reaction was stirred at -78 °C for 30 minutes, 0 °C for 2 hours, and at room
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10[0582] I1-1 NMR (400 MHz, DVsO-do) 6 12.27 (s. | H). 7.36 (d, J = 7.9 Hz,
1H. 7.12 (d, ./ =7.9 Hz. 1H), 6.97-6.95 (m 2H), 5.06 (s. 2H), 3.12 (s.
2H), 2.38w.28m/8M371H), 1.81-1.79 (m IH), 1.42- 1.30 (R®RCTRIR0090BNE EST
tniz: found 441.3 [MH Exanple 32

3-(44(2, Zeldpemmmavmi@hw irhe lmcdmemﬁvythl)e-\ﬁas&odlekiydO(SGemd(qﬁerrdmd Floywéyreithoxy) - 3

, 5- 15di f| h 6 058 11-1 400
M—IZ DI\/IB@% étgg fgntrgni% gutggz? ?a:it(l:lata sgdl r']_'é\calk ate §0 téon( Bas %‘%R e}(
LS E') , 6. %@bv@lyQﬁ)tI{erﬂnxm an@al@gwe%ﬁto salll:%bo & {3 3()§n1n%t|§%.1Et12y18c1@etﬁfé4vas‘lldﬂecﬂ- 2. ﬁz

|_C. MBd EHE1lay ek ;_welef mpn@tegl@Theﬂ,&;@o[lMawl \Eamqmaetegg/lth ethyl acetate and the

3 (44 (2) r (2) Sﬁg)ﬁ%dh&{ {apﬁl Meg&géﬁ ei S%CHUIPéﬂ ateV@telg&\ éol'rllrcg‘rnlate&/ l}q)v%&ohoxy)
3010/ 08083 TRGTHIAG2O09hQS nzofu[@ﬁ34l>bbawva(14$@@6m DVBO-d6)  12.13 (s,
1H), 740€d J =7.9 Hz, | , .16 - (m 3H), 6.91 (d. J= 8.3 Hz,
IH, 5.06 (s, 2H). 3.18 (s, 2H), 281279m1H) 262-251(m2H)
1.46 (s, 6H), 1.00 (d. .1 = 6.6 HzIntemediqiec/4s ESI nilz: found 425.0 EM HI

SExanpl e 34(p) 4 benzyl-3-((R)-3-(4- hydloX)ﬂ)henyl%2 meth%lglo anoyloxazolidin-3-one ( (748)

3-(44(2. 2-dinethyl-4-(nitl uoronet 3-di obenzof uran- 7-y1) nmet hoxy) ph
enyl) - 2- met hyl propanoi ¢ acid (63) \)L J(
9 o
@A PBrs /©/\Br Q\/ J@/\;)J\N/I(o
BnO NaHMDS BnO :
Step A Step B
747 Ph
9 o
PIC o -
Step C

Ph
748

10 [0505] Step A: To a solution of (4-(benzyloxy)phenyl)methanol (21.4 g, 100 mmol) in
diethyl ether (250 mL) at 0 °C was added phosphorous tribromide (10.8 g, 40 mmol) and
stirred at 0 °C for 30 minutes and at room temperature for 3 hours. The reaction was
quenched with water and the layers were separated. The organic layer was washed with
water (2 x 400 mL), saturated sodium bicarbonate (2 x 400 mL), and brine. The ether layer

15  was dried over sodium sulfate, filtered and concentrated in vacuo to afford 1-(benzyloxy)-4-

(bromomethyl)benzene (746).

[0506] Step B: To a solution of (R)-4-benzyl-3-propionyloxazolidin-2-one (17.0 g, 72.8
mmol) in tetrahydrofuran (200 mL) at — 78 °C was added sodium bis(trimethylsilyl)amide
(80 mL, 79.4 mmol) and stirred for 1 hour. A solution of 1-(benzyloxy)-4-(bromomethyl)
20  benzene (746) (20.0 g, 72.2 mmol) in tetrahydrofuran (50 mL) was added slowly to the
oxazolidinone solution at - 78 °C and allowed to warm to room temperature overnight. The
solvent was removed in vacuo and the residue was dissolved with ethyl acetate. The organic
layer was washed with water, brine, dried over sodium sulfate, filtered, and concentrated in

vacuo. The crude compound was purified by flash column chromatography on silica gel
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[0585] tH NWR (400 MHz, DMBO-d6) 6 12.07 (s, 1H), 7.39 (d, J= 8.2 Hz, 1H),
7.12- 107.07 (m 3H), 6.89 (d. J= 8.5 Hz. 2H), 4.99 (s, 2H). 3.18 (s, 2H,
2.81-2. 78NORWI0HMBOS32. 58- 2.51 (rn, 2H), 1.46 (s, 6H), 1.®0T(UH2009468576 Hz,
3H). LCG-Ms ESI mz: found 407.1 EMH Exanpl e 35A and 35B
2- (44(5- ahilt}oh@c-aﬁe;sZamiiEt@tAlc;(IO%,)B}aﬁfm;ideb@anqﬂm@}—3—(?4(bmyhmx3p)1e6y152difI
uoro phen cl opr gpanecar bgx cid (64) 0 15CI [0586] tfl NWMR (400
gﬁ%éﬁg E")?%"aiqq—b%m' : (‘%7% 6.65 - 6.60 (m 2H) 5 03 (s,
H)251- ra1 .184 181(m H).167-162g H, 1.38 (s
6H), 1. 33[050711 3%16(’. Cwun%?%waééwﬁ%%ﬁS@fnla(l@zﬂnneluassu @fdﬁﬁ‘éﬁ’ﬁ?é‘?ll ve
Regl S Pa&he%}ﬁ/ﬂegg x 21.1 mm flowrate 30 20 niL/mn, solvent system
. 5: i I SO- ropanol Hexanes: Acetic acid, provi ded (64A) (RT =
15 -2% minutes) and (64B) (RT = 26 3 nytes). (64A): 11-1 NWR (400 MHz,
CDC13) 6 7.21 (s, 1H), 7.04 (s, 1H"e% egéat?‘#, 1'=7.2 H, 2H), 5.05 (s,
2H), 2.96 (&Y)—4—MZQD$Q($8Q@%E@'%WB&QOBZQ&8@H@oahi)qyl)bxdﬂ)liﬁm—}bnd:-lﬂﬂl. 83 (s,
| H, 1.64 (s. | H. 1.40 (s. 6H). 1.31 (s, o LGM5 EST nmfz: found 407.0
(MH-. Chiral separation of (64), using pr\?nlr ative Regi s Pack, 5/100, 250
x 21.1 mm flowrate 30 nL/mn, solvent system 205: 97.5: Olof
i so- Propanol : Hexanes: Acetic acid, provi ded 5 64A) (RT = 15 C>250m nut es)

and (64B) (RT = 26 oRi It es) . & 1H NMR (400 W 21 (s
| H, 7.05 (s, W&sz (CRBA Hz ZhQHmoé 05 ( CZ
2.54 -2.40 (m I 1863tébA80E’ , 13160 I1. 40(s
6H), 1.35- 1.27 (m | H. LC NS Esmz Found 407 0 (MH)15° Exarrple 36
102- (54(5-chl oro-2, 2-di et hyls 2,3- di hydr obenzof uran- 7- yl ) net hoxy) - 2. 3-di hyd
ro-1Hinden- 1 -yl)aceti e, 465) 0

r
b

PAIC  Ho
StepC

751

[0508] Step A: The synthesis of intermediate (749) was previously described in

intermediate 75.

10 [0509] Step B: Compound (750) was prepared in a similar manner as that described for
the synthesis of (747).

[0510] Step C: Compound (751) was prepared in a similar manner as that described for
the synthesis of (513).

Intermediate 76 & Intermediate 77

15 (R)-4-benzyl-3-((5)-3-(3,5-difluoro-4-hydroxyphenyl)-2-methylpropanoyl)oxazolidin-2-one
(754) and (R)-4-benzyl-3-((R)-3-(3,5-difluoro-4-hydroxyphenyl)-2-
methylpropanoyl)oxazolidin-2-one (755)
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Cl [0587] NVR (400 MHz, CDC13) 67.24 (s. 1H), 7.09 (d, J = 8.3 Hz, | H),
7.04 (s, 1H), 6.87 (s. 1H). 6.81 (d, .1= 8.3 Hz, 1H). 4.96 (s, 2H),
3. 61- 3. 45WOrpp1010893373. 00 (s, 2H), 2.95- 152.77 (m 3H), P2CEAS2003B6854¢ 2H) ,
1.82-1.75 (m 1H) 1.48 (s, 6H). Exanple 37

2-(5-((5-fluoro-2, 2-di hy1g 2 3- di hydrob zofu&mn 7-yfl met hoxy) - 2. 3-di hydr
0- 1Hi nden- |-ylI° | ldB c66) MOH 400 ) 67.08
(m 1H), 7.02 -4 .687 . 6.80 (m 2 4.97 (s, 2H),
3.61 -3.45 (m 1H)F 2 99 (s steppa) © -2 74 B 3H° 2150 - 2.35 (m 2H),
1.77 (m 1H), 148(s 6H). Exanpl e 38

3-(44(5-chl oro-2,2-di net hy1- 2, 3-di hydr obenzof uran-7-yf | met hoxy) - 3. 5-di f | uor
ophenyl) - 2- ZSr%thé %ﬂgpanm c acid (67) WO 2010/ 080537FCT/ 1152009/ 068576
Cl [0589] H NWR CDC%B) (/[g I 7.040(si_I H, 6.72 (s, |
H, 6.70 (s, | H+—5-06++C=s, 3N- 91( 2 (m | H, 2.59
(m 1H), 1.42 (B, 6 1. 19 wod; Hz SExagpl e 39

3-(44(5-chl oro- 2, pwdiomet hyl- 2, 3+ di hy(?r obenzof ur &n- 7 yl)net hoxy) - 2- met hoxyph
enyl) - 2- nethyl pr rﬁ‘a‘l/’lm c acid (68)50

3) Hy, Pd/C
Step C

[0511] Step A: To a mixture of ethyl 3-(3,5-difluoro-4-hydroxyphenyl)-2-
methylpropanoate (9) (930 mg, 3.81 mmol) and potassium carbonate (1.05 g, 7.62 mmol) in
DMF (8 mL) was added benzyl chloride (0.53 mL, 4.57 mmol) and stirred overnight at 50

5  °C. The reaction was diluted with water and extracted with ethyl acetate (3 x 25 mL). The
organic layer was dried over sodium sulfate, filtered, and concentrated in vacuo. The
residue was purified by flash column chromatography on silica gel with hexanes and EtOAc

to afford ethyl 3-(4-(benzyloxy)-3,5-difluorophenyl)-2-methylpropanoate (752).

[0512] Step B: To a mixture of 3-(4-(benzyloxy)-3,5-difluorophenyl)-2-methylpropanoate
10 (752) (1.09 g, 3.26 mmol) in tetrahydrofuran (10 mL), water (10 mL), and methanol (20
mL) was added lithium hydroxide (547 mg, 13.04 mmol) and the solution was stirred
overnight at 80 °C. The reaction was concentrated, acidified with 1N hydrochloric acid, and
extracted with ethyl acetate. The organic layer was dried over sodium sulfate, filtered, and
concentrated in vacuo to yield 3-(4-(benzyloxy)-3,5-difluorophenyl)-2-methylpropanoic
15 acid (753).

[0513] Step C: To a solution of 3-(4-(benzyloxy)-3,5-difluorophenyl)-2-methylpropanoic
acid (753) (0.99 g, 3.23 mmol) in tetrahydrofuran (2.5 mL) at 0 °C was added triethylamine
(0.50 mL, 3.57 mmol) and pivaloyl chloride (0.44 mL, 3.57 mmol) and the reaction was
stirred for 30 minutes. In a separate flask (R)-4-benzyloxazolidin-2-one (0.48 g, 2.69 mmol)
20  was dissolved in tetrahydrofuran (4 mL) and cooled to -78 °C. n-butyllithium (1.77 mL,
2.69 mmol, 1.52 M in hexanes) was added and the reaction was stirred for 30 minutes. The
solution of 3-(4-(benzyloxy)-3,5-difluorophenyl)-2-methylpropanoic acid was added to the

(R)-4-benzyloxazolidin-2-one solution and stirred at -78 °C for 3 hours and at room
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C [0590] H NVR (400 MHz, CDC13) 7.05-6.99 (m 3H), 6.52-6.48 (m 2H),
4.96 (s, 2H), 103.79 (s. 3H). 3.00 (s, 2H), 2.98-2.94 (m 1H). 2.84-2.80
(m 1H) . WOBBLMSEB7(m 1H), 1.48 (s. 6H), 1.15 (d, J = PCB/US200984576 Exanpl e
40 3-(44 (2,3-dinmeth y1-2, 3-di hydrobenzof uran- 7-

Y1) et hoxyipSiedit Blotiophe e @ iomstylprpandhoaacitd! {68)nlan chip0591]
LC- M5 ESI nil un 75.1 | MHLl- Exanple 41 . . .

2-(2-(4- (a(ng eéﬂ?%‘? ﬁ] f:ta?ﬁ@ttaﬁ?fl OEEHIGRTObRTT S VR Or Y PR RS 3, 5-

di f| uor opharyhc &ﬁaﬁé@lm ORLAPThe 1)6@1@1@& Was Ng@hﬁieo(%gﬁlas%(?:olung chlg\Qato ra hy on

2010/ 080537PCT/ 1152009/ 068576 [ 0592] N 3) 1%

7.04 (s, silip,gebwBh hexhned an@E® Mz o dftgyd tlEt 90 dissterapers 2R D5~ b@szyl 23|-()(S) 2 (%0 -

20328(5?]”] (g%b%‘ﬁigr?p%guﬂ‘fg%-yb% T}?h@ﬁ% ?ﬂoyEH)(azoi]idm 2- onél'anzds(l%)rﬂ bC]hH%/f 3- 0.98

uor o- 2, 2-((R TR NyHen2yldx fhi- Ny di e bZhyn méthy | proRinb oyyazdlidin-2-one. The
benzyl group was removed with Pd/C under a hydrogen atmosphere as previously described
for the synthesis of compound (9) to provide (R)-4-benzyl-3-(($)-3-(3,5-difluoro-4-
hydroxyphenyl)-2-methylpropanoyl)oxazolidin-2-one (754) and (R)-4-benzyl-3-((R)-3-
10 (3,5-difluoro-4-hydroxyphenyl)-2-methylpropanoyl)oxazolidin-2-one (755).

Intermediate 78 & Intermediate 79
(R)-4-benzyl-3-((5)-3-(3-fluoro-4-hydroxyphenyl)-2-methylpropanoyl)oxazolidin-2-one
(759) and (R)-4-benzyl-3-((R)-3-(3-fluoro-4-hydroxyphenyl)-2-
methylpropanoyl)oxazolidin—2—one (760)

o

K,CO;3 LiOH CJ>\
MOEt BnCl Ot THF/MeOH_ o
HO Step A Step B BnO
F 756 F 758
1) 0O

, o O o O
N)J\O . /@/\E)\NJJ\O
2 o} E >_/
) )L HO Bn) HO I Bi
F
759 760

3) H,, Pd/IC
15 Step C

[0514] Step A: Compound (757) was prepared in a similar manner as that described for
the synthesis of (752).

[0515] Step B: Compound (758) was prepared in a similar manner as that described for
the synthesis of (753).

20 [0516] Step C: Compounds (759) and (760) were prepared in a similar manner as that
described for the synthesis of (754) and (755).

Intermediate 80 & Intermediate 81
(R)-4-benzyl-3-((5)-3-(4-hydroxy-3-(trifluoromethyl)phenyl)-2-
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di f1 uorophenyl)-2-nethyl propanoic acid (71) 0 [0593] NVR (400 MHz,
DVMBO-d6) 6 7.27 (t, .1= 9.2 Hz, 1H), 6.91 (d..1= 9.2 Hz, 2H), 5.04 (s,
2H), 2. 91WO=01020895372. 82 - 2.77 (m 1H), 2.61 -2.51 (rn, PRHUYS20090685(6¢, 6H),
0.98 10(d, J= 6.4 Hz, 3H). LCM5 EST mlz: found 411.1 [MH . Exanple 43
3- (44(5, 6- di nkthgipoeinByldoxmedlidii-22ore-(@64yoid g Beddeh oyl ahd RY-gOHmttwoxy3-pheny 1) -
2- net hyl pr opan0|(mfamldnétﬁgl))p}&nyl) ﬂ&k@@ﬁ%pabblylmbﬂzémlﬁ Wiz, (76850 do) 67. 31
(t, J= 9.0 Hz, IH), 7.0 (d .1 = 8.8 Hz, 2H)
H), @20%9 (m 1H)

4.93 (s, 2H), 3.00 (s
(d. .1 = 6.4 Hz, CHE ES1. | nk:

54LI H) 1.31 (s, , 0.99
: : . g5 il H44
X ran RO x h yl
) - 3-fl uorophenyl) - & ?s(i)mat hy 5r opanoic, afh d (733%{’ 0 [ 06Q5}es1lH NMR (400

3-(4-(((2, 2-di y1l-2, 3-dj hydrg

MHz, DMSO-d6) 6 12.20 (s, 1H), 7.41 -7.37 (m 1H). 7.08 - 7.02 (m 2H),
6.84(d, J =80Hz, 1H, 6.77 (d, J =7.2 H, 1H), 6.71 -6.67 (rn, 1H),
5.03 (s, WO 20i%/ﬁ\80537PCT/ 1152009/ 068576 2H), 2.96 (s. 2H), 2.89 - 2.85

(m 1H), 2.64 - 0 (mH, 1.37 (s, 6H, 1.02 (d. J= 6.0 Hz, 3H. LCM

ESL m z: found FP'EMH . Exanple 4 JL JOL
N“o |
2) JCJ)\ o Bn)_/ o )_/
LIN® O CF,4 CF3
764 765
Bn
3) Hy, Pd/C

Step C

[0517] Step A: Compound (762) was prepared in a similar manner as that described for
5 the synthesis of (752)

[0518] Step B: Compound (763) was prepared in a similar manner as that described for
the synthesis of (753)

[0519] Step C: Compounds (764) and (765) were prepared in a similar manner as that
described for the synthesis of (754) and (755).

10 Intermediate 82
(7-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methanol (779)

0 0 0
HO v O
T, w]/\m _ KCO; o _ o o~
DMF A
F F F
Step A Step B
776 777
_ HCOH _ UAH,
OH
Step C Step D F

778 779

[0520] Step A: Compound (776) was prepared in a similar manner as that described for
the synthesis of (1)
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3-(44(6-fl uoro-4H benzo[d] [ 1, 3] di oxi n-8-yOret hoxy) pheny1l) - 2- net hyl pr opanoi c
acid (74) 05 LOH [0596] 11-1 NWR (400 Mz, DWsO-d6) 6 12.08 (s, 1H),
7.12- 7.04002m0/@p37 6.94 (d, J = 8.4 Hz, 1H), 6.89 (d, PCTAISZ008/0p8576 2H) .
5.28 (s, 2H), 4.96 (s, 2H), 4.88 (s, 2H), 2.80-2.79 (m 1H), 2.57 - 2.54
(m 2H), [0529 (Siep B C:anfj)oﬁndl-lz777;8w)as pte@ailv® iES$inmiaz mahoemd B Slederibil IRbr.
Exanpl e 4g 103- 440%':'(

uor o- 2, 2-1BF PEYRFT.93 (Bl g hydrobenzofuran 7- yOret hoxy) - 2-

met hyl phen%/mg]pr opan0| c acid 75% [0597] 11-1 NWMR (400 DVSO- d 6
12.09 (s,[0 StepL: | kue%ﬁ (738 werg pg@aledeln@zsnmﬁnmmnel esthet Qeécntredrﬁpl 6.71
-6.69 (m 3.01 (s, 2H). 2.70 (t. J = 7.6 Hz, 152H),
2.40 (t, th‘}smvé(&g&( .20 (s. 3H), 1.41 (s. &H). LCM ES1 niz: found

25(725Ch| gﬁfﬁm%ﬁ??ﬂu OC|p(1)npguad &77m);‘ was Elegalfd dn ﬁ st 1}1(1) r él}]azngFluz}_s 6{}rllat escribed for

yer net hoxyd ghﬁ}méis)qfr(m)panm c acid (76) 20 [0598] 1H NVR (400 MHz, DMVSO- d6)
6 12.20 (s, 1H, 7.23 - 7.20 (m 1H). 7.05 -7.01 (m 2H), 6.97 - 6.95 (rn,
1H), 6.90 - 6.88 (rn, 1H), 4. 92 (slnt@llﬂedla’ﬁeg)j. (s, 2H), 2.84 - 2.79 Om 2H),
2.48 - 2.43 (m 2@ 1.41 (s, . LCGMS EST /77/z: found 377.1 [MH . WO
2010/ 080537PCT/ 1162009 Pd%gwtm&%ﬂ@ymbenzofman -4-ymethanol (783)

o
HO
OH . \H/\CI ﬂ» Y O/Y
DMF
Step A Step B

F

1) HCO,H o LiAlH,
2) SOCI,,
MeOH

StepC Step D

10 [0524] Step A: Compound (780) was prepared in a similar manner as that described for
the synthesis of (1)

[0525] Step B: Compound (781) was prepared in a similar manner as that described for
the synthesis of (2). Two regioisomers were obtained during the sigmatropic rearrangement

and were separated by flash column chromatography

15 [0526] Step C: Compounds (782) were prepared in a similar manner as that described for
the synthesis of (3). The acid obtained after the cyclization was esterified by adding 20

equivalents of thionyl chloride to a solution of the acid in methanol.

[0527] Step D: Compound (783) was prepared in a similar manner as that described for
the synthesis of (4).

20 Intermediate 84
(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methanol (787)
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3-(2-fluoro-44(5-fluoro-2, 2-di net hyl-2, 3-di hydr obenzof uran- 7-

yl ) met hoxy) phenyl ) propanoic acid (77) 5[0599] tH NVR (400 WHz, DMSO d6) 6
12. 15 (s,WOHp10/0BOBE (t, J= 8.6 Hz, 1H), 7.02 (d, J = 7. ®CHA]S2a00)068566 96 (d,
J=10.0 Hz, 1H), 6.81 (d. J= 120Hz | H), 673(d J=8.4 Hz. | H. 4.90

(s. 2H). 3.01 (s, 2H), 2.72 (t. gg 2.44 (t, .1/=7.6 Hz, 2H),

1.40 (s, 6 LCI\/B ESI m z: found 36 Exanpl e 4%
103-( 2, 6- %y 0> 5- f Q- 2, 2xdojret h r oben 2 J\Z)m
yl ) met hoxy) pk )propan ic acido@#@8) 0 NOMIt H NVR (4 : O d6)

6 12.20 (s, 1H) F7.04 (d, J = 8oz, 1H), 6.98 (d, dz®.6 HZ, T H, 6.75
(d, J= 9.2 Hz, 1H. 4.91 (s, 2H), 3.01 (s, 2H), 2.73 (t, J = 7.6 Hz, 2H),
152.39 (t. .1 = 7.4 Hz, 2H). 1.40 (s. 6H). &M ESL ,n/z: found 879. 1

Exanpl e 50

3- (44(5-f1 udts®2 2-di hyll- 2. 3- diftiydr ohgnzof ur an- 7- yl ) net hoxy) - 2-
met hoxyphenyjsopr,opanoi ci 8| (79) 00 2 0P tH NVR (400 MHz, DMBO- d6)
6 12.02 (s, MapH 7.02 ~46>p5 (m SSAP, 6.5 F 1H), 6.47 (d, J = 8.0 Hz,
1H), 4.89 (s,sfd, 3.73 (s. 3H, 3.01 (s, 2H), 2.66 (t, J = 7.6 Hz, 2H),
2.37 (t. .1 =7.4 Hz, 2H)7861.40 (s. 6H). LC®B ES1 ,n/z: found 373.4
Exanpl e 51 WD 2010/ 080537PCT/ 1152009/ 068576

[0528] Step A: Compound (784) was prepared in a similar manner as that described for

the synthesis of (1).

[0529] Step B: Compound (785) was prepared in a similar manner as that described for
5 the synthesis of (2). Two regioisomers were obtained during the sigmatropic rearrangement

and were separated by flash column chromatography

[0530] Step C: Compounds (786) were prepared in a similar manner as that described for
the synthesis of (3). The acid obtained after the cyclization was esterified by adding 20

equivalents of thionyl chloride to a solution of the acid in methanol.

10 [0531] Step D: Compound (787) was prepared in a similar manner as that described for
the synthesis of (4).

Intermediate 85

(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methanol (791)

Step A

o g
HO OH cl K,CO3 HO
+ T O/Y
Cl
Step B
788

789

1) HCO,H 0 LiAH,
o ~
2) SOCl,, O
MeOH i
Step C Step D
790 791

15 [0532] Step A: Compound (788) was prepared in a similar manner as that described for
the synthesis of (1).
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3-(44(5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 2-

nmet hyl phenyl ) propanoi ¢ acid (80) tofri C [0602] 1H NWMR (400 MHz, DWVBO d6)
6 12.10 (WO20H)08058717 (d, .1= 10.4 Hz, 2H). 7.00 (d, 5J2CB/US2042/0685H), 6. 77
(s, 1H), 6.71 (d, J= 8.4 Hz, 1H), 4.86 (s, 2H), 3.01 (s, 2H), 2.70 (t, J=
7.6 Hz, 4P533]2. 310p Bt Coﬁ;poﬁncB(]-Sﬂ) WBH))l,epﬁleﬁﬁ)n @ simiBirmanhedds tha de@rbed (@@~ MS ESI
I nk, fou d 373. 26%?%{%

3-(2-chl d %SYM(%IS 2, ‘Egla SH’é‘F‘r‘f'y‘ie‘? o8taifeA i FiB Rt ST BRI P REEBky ) phe
ny1) - 10%@%@5@;1@&%0%7,(@55}1 &lhn chls;&la{oeﬁa?ﬁy 1H NVR (400 MHz, DVBO-d6) 6
12.18 (s, 6.89 (d, J= 8.4 Hz, 1H),

. (15413%% SUL (gt ‘V%W*%P%ed%ﬁwfﬁ)f?é%fé%xﬁhﬁo?%a%%d%w’

3 ( 4- 6( 5-tbdkyortleesis of (3). The acid obtained aftel the cychzation was esterified by adding 20

.2-dinmeth 3-di zof uran- 7-. Y f | uor ophenyfl - propanoic

aci d (sz)gcllﬁlvalenathﬁ/1 ﬁé@&]ﬂdfw Nﬁ@iu )36%/8@}&?85)?6 12.14 (s, 1H), 7.20
-714( 3H) . d, 120116Hz 1H), 6.74 (d, J = 8.4 e, H)490
(s, nb %tep onpopad (P91) yias pragayag in symilap mpsngy as thai dpsasibeg forop) |

1.41 (s, tﬁggym}lmglsl\@(gsl mz: found 377.2 IMH.

Intermediate 86

10 dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methanol (792)

O DD
o} o} BD, o
OH
Step A
Cl
Cl

792

[0536] Step A: Compound (792) was prepared in a similar manner as that described for
the synthesis of (510).

Intermediate 87

15 ethyl 2,3-dideuterio-3-(4-hydroxyphenyl)propanoate (794)
0 o O /@/\éj\ Dy, PdIC w
(j/ “H = N 0Bt —— OEt
Step A Step B D
HO HO HO
793 794

[0537] Step A: Compound (793) is prepared in a similar manner as that described for the
synthesis of (537).

[0538] Step B: Compound (794) is prepared in a similar manner as that described for the
20 synthesis of (513) (except D, balloon is used).

Intermediate 88

deuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methanol (796)
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Exampl e 54 3-(44 (5-chloro-2,2-dinethyl-2,3-dih

ydr obenzof uran- 7-yl ) net hoxy) - 2. 6- di fl uor ophenyl ) propanoic acid (83) WO
2010/ 08053PRCW0B1B2009/ 068576 Cl [0605] NVR (400 MHz, PDNVBO2e8N68H74.2. 19
(by. 1H). 7.27 - 7.20 (m 2H), 6.75 (d. J = 9.2 F&, 2H), 4.92 (s. 2H), 3.02

(s. 2H). 2.74 (t, .1=7.6 Hz, 2H). 2140 (t, 6 Hz, 2H). 1.41 (s. 6H).
LC- M5 ES1 ink:: found J18[MH . HExanpl e ° B D
3- (44(5-chl oro- 2, 2-di ne 2308y 3 oberizo hoxy) - 2-

met hoxyphenyl ) pr opanoi ¢ d (84§°C0 [0606] NVR (400 MHz,
DVSO-d6) 6 12.03 (br. 1H)y 7.21steA 17 qm 2HPP®. 98 ¢d. .1 = 108.0 Hz, 1H),
6.56 (s. 1H), 6.47 (d, .13= 8.0 Hz, 1k, 4.89 (s, 2k, 3.74 (s. 3H), 3.02
(s, 2H), 2.66 (t. J = 7.6 Hz. 2H). 2.38 (t. J= 7.8 Hz, 2H), 1.41 (s, 6H).

LC- M5 ESI[05391Z,Step Quﬂdscﬁ&%rﬂofﬁzﬁﬁmbﬁleﬁfﬁls cooled to -78 (@'z{na di’fs@lﬁﬂiylﬁﬂﬁﬁinﬂ-li
uor o- 2, 2-di rnet hyl- 2, 3-di hydr obenzof ur an-7-y1) met ho

X
15met hOX)}b’ﬁéﬁ?ls)qgﬁi@(bam éryaiirgeqre dhe pplgtion is kept at-78° é/ %)efme saturated sodium

bisulfite is added. The solution is allowed to warm to room temperature and the layers are
5  separated. The toluene layer is extracted with portions of bisulfite which is combined with
the aqueous layer, basified with 2 M sodium hydroxide to pH 8-9 (with cooling) and

extracted with ether. The ether is washed with water, dried, and evaporated to give (795).

[0540] Step B: Compound (796) is prepared in a similar manner as that described for the
synthesis of (4).

10 Intermediate 89
(3-deuterio-5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methanol (800)

O L|AID4
Step A

Cl
726

HO; Li ; 1{:;
cl
TiCl,, Cl)\O/ b ? _NaBH,
Step C Step D
Cl
799

[0541] Step A: Compound (797) is prepared in a similar manner as that described for the
synthesis of (4).

15 [0542] Step B: To a solution of 3-deuterio-5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-
3-0l (797), triethylsilane and dichloromethane at 0 °C is added boron trifluoride diethyl
etherate and stirred at room temperature. The reaction is quenched with saturated sodium
bicarbonate and extracted with ethyl. The organic layer is dried over sodium sulfate,
filtered, and concentrated in vacuo to give 3-deuterio-5-chloro-2,2-dimethyl-2,3-

20  dihydrobenzofuran (798).
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[ 0607] NVR (400 MHz, DVMBSO-d6) 6 12.20 (by. 1H). 7.14 (s, 1H. 7.03 - 6.92
(m 3H), 4.90 (s. 2H), 3.72 (s, 3H), 3.01 (s. 2H). 2.80 (m 2H), 2.47 (m
2H) . 1. 40V020108189337LC- M5 ES1 ink:: found 452.1 [ MH . 2CGEXAIBpI08/068576

3-(2- brono-44(5-chl oro- 2, 2-di rnet hyl- 2. 3-di hydr obenzof uran- 7-yl ) met hoxy) - 5-
met hoxypk[ﬁﬁ@a]) PStep &h dioenmaind (7B6)s prfar&0ibly O8M5BMRGK: ISERO08d068&/er Bre Cl
[0608] H N § P , DMBO-d6) 5 12.21 (br. 1H). 7.20 - 7.14 (m 3H). 6.96
(s, 1H), ANgEsiyQ (% 3 71 (s, 3H), 3.01 (s, 2H) 2.80 (m 2H), 2.47 (m
2H) , 141%&4 M5 EST tniz: found 467.0 [MH . 5Exanple 58

24( 44( 5- flPdlo- %ealhuq?@twmd2809Jeﬁmwﬂi%@rﬁz%md@lawmeyéhﬁtahé@mb%@y@eh. 0)-a
cetic acig nl(hg%g £ 46 0609] tfl NVR (400 MHz, DMSO-do) 5 12.58 (by. 1H).

7.30 (d, 85—12 7.02 - 106.94 (m 4H), 4.90 (s. 2H), 3.61 (s.

2H) . %.00 (s, 2H). 1. 40 (s, 6H) . L%tg{%le%laeb@k: found 361.2 [MH . Exanple
59
24(44(5- chl or o- 2, 27dchietdnycth)-3-ftliohy di2edierrod-Ar3adihydipeeetihoxy) phenyl ) t hi o) -

acetic acig ()88) tfl NVR (400 MHz 50-d6) 5 13%%0 (by. 1H).
7.30 (d, J 2 2H) B - 7.18 ( 5. 95 2H) .
4.90 (s, @/L 1 TCs,—2H) H €SI / vi z:
found 3770 EM H[ Oﬁé%iirrpl 200°C

F 70°C, 22 hrs F F major F minor

Step A 801 Step B 802A 802B
H002 (90%) BH3/THF SOCI2
relux 22 hrs 0°C to RT °C toRT
16 hrs
Step C Step D StepE

[0545] Step A: Compound (801) was prepared in a similar manner as that described for
the synthesis of (1)

10 [0546] Step B: Compound (802A) and (802B) were prepared in a similar manner as that
described for the synthesis of (2). The two compounds were carried on to the next step as a

mixture.

[0547] Step C: Compounds (803) were prepared in a similar manner as that described for
the synthesis of (3).

15 [0548] Step D: Compound (804) was prepared in a similar manner as that described for
the synthesis of (510)

Step E: Compound (647) was prepared in a similar manner as that described for the

synthesis of (5)

Preparation of GPR120 Agonists

20 Example 1

2-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-6-fluoro-2,3-dihydro-
1H-inden-1-yl)acetic acid (29)
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20(E)-3-(2-eth yl -44(541 uoro-2,2-di neth yl1-2,3-d h ydroben zofuran-7-
yl ) met hoxy) phenyl )acrylic acid (89) WO 2010/ 080537PCT/ 1152009/ 068576 [VWWM
111 NVR (WOQOMKHBISIDVSO-d6) 6 12.27 (br, 1H), 7.77 - 7. 7BCTHS2000)06857¢ 68 -
7.62 (m 1H), 7.04 - 7.00 (m 1H), 6.99 - 6.96 (m 1H), 6.87 -6.84 (m 2H),

6.29 (d, J = 15.6 Hz, 1H), 4.95 (s. 2H), 3.01 (s. 2H), 2.69 -22.67 (m 2H),
1.41 (s. 6H). 1.10- 1 08 (m 3H). 5pC-Ms ESI miz: foupd 363%. obM H1- .

Exanpl e 61 Q
3-(44(5-f1 uoro-2, hyd hydr obepzof ur Ly) - 2-
(trifluoronethyl) yl) pr acid 1 612] 111 NWR (400 MHz,
DMSO-d6) 6 12.22 (hky, 1H), 7.39 - 7.37 (g{gpAlH), 7423 - 7.20 (m 2H), 7.03 -
6.97 (m 2H), 4.98 (s, 2H), 3.Q9 (s, 2H), 2.89 - 2.86m 2H), 2.49 - 2.44
(m 2H), 1.40 (s, 6H). LCGM ESI mz: found 411.5 [MH . Exanple 62
3-(44(5-chloro-2, 2-di met hyl- 2, 3-di hydrobe yzof ur an- 7-yfl met hoxy) - 2-
15(trifluoronet hyI ) phenyl ) p od) Cl [0613] [1-1 NVR (400 MHz,
DVSO-d6) 6 12.22 (byod 1H). 1H, 7.23 - 7.19 (m 4H), 4.98
(s. 2H). 3.01 (s. HheoH2. 89 -y 2 . 2.49 - 2.45 (m 2H), 1.40 (s.
6H). LC-MS ES1 ni z:strfund 42734 20E2§arrpl e 63 3474(541 uoro-2
-di et hyl- 2, 3-di hydr obenzof ur an- 7- yl ) met hoxy) - 2, 3-di hydro-1 H i nden- WO
2010/ 080537PCT/ 1152009/ 068576

[0549] Step A: To a solution of intermediate (5) (0.100 g, 0.43 mmol) in acetonitrile (3

mL) was added intermediate 22 (0.103 g, 0.43 mmol) and cesium carbonate (0.169 g, 0.52

mmol). The resulting suspension was stirred at 75 °C for 5 h. The reaction was cooled to
5 room temperature and filtered through a pad of celite. The filtrate was concentrated in
vacuo and the residue was purified by silica gel chromatography (0-20 % EtOAc in

hexanes) to yield intermediate (28).

[0550] Step B: To a solution of intermediate (28) (0.100 g, 0.231 mmol) in
tetrahydrofuran (1 mL) and methanol (1 mL) was added a solution of lithium hydroxide (1.0

10 M, 1.0 mL). The reaction was stirred at room temperature for 4 h. The mixture was
acidified with 1M HCI and diluted with ethyl acetate (5 mL). The organic layer was washed
with brine (5 mL), dried over sodium sulfate and filtered. The filtrate was concentrated in
vacuo and the residue was purified by silica gel chromatography (0-100 % EtOAc in
hexanes) to isolate the title compound (29). '"H NMR (400 MHz, CDCls) 8: 7.05 (s, 1H),

15 6.94-6.90 (m, 3H), 5.03 (s, 2H), 3.54-3.51 (m, 1H), 3.00 (s, 2H), 2.86-2.72 (m, 3H), 2.50-
2.40 (m, 2H), 1.80-1.75 (m, 1H), 1.48 (s, 6H).

Example 2

3-(4-((2,2-dimethylchroman-8-yl)methoxy)-3,5-difluorophenyl)-2-methylpropanoic acid
31
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4-yl)propanoic acid (92) C1COH [0614] NVR (400 MHz, CDC13) 6 6.99 - 6.96 (m
1H), 6.94 - 6.90 (m 1H, 6.79 - 6.77 (m | H, 6.72 - 6.68 (m 1H), 5.00
(s, 2H), BOQO1(80532H), 2.98 - 2.85 (m 6H), 2.62 (t, J PEFB20996857@H) ,
2.12 - 2.06 (m 2H). 1.48 (s, 6H). LC-Ms ES1 mz: found 383.1 TMHI.
Exanpl e 64

3-(74(5-chl oro-Z, Rdi net hylF- 2, 3- di fydr obepygof u r 2, 3-di hydro
-l Hinden- 4-yl1) i ¢+ acy Gt 2@p 0615 00! MHz, CDC13) 6
7.26 - 7.24 (m 1 7.05 [pF ( 1H) .T6. 92 ( ./ 7= 8.2Hz, 1H), 6.71 (d,
J= 8.2 Hz, 1H), 4.98 (s, 2H), rF3.00 (s, 2&ha 2.9 2.83 (m 6H), 2.62 (t,

J= 7.8 Hz, 2H), 2.180 (t, J= 7.8 Mz, 2H), 1.48 (s, 6H¢ LC-Ms EST miz: found

399.3 [M Exanple 65

15(R) - 3- (44(5-fluoro-2, 2-dpret hy 1

-2- net hyl propanai &%taci.d
THF/MeOH o
StepB F

- 2, 3-di hydr obenzof ur an- 7- yOnet hoxy) pheny1)

OH

31

[0551] Step A: To a solution of intermediate (16) (0.140 g, 0.73 mmol) in tetrahydrofuran
(3 mL) was added intermediate 9 (0.178 g, 0.73 mmol), polymer supported
triphenylphosphine (3 mmol/g, 0.36 g, 1.1 mmol) and diisopropylazodicarboxylate (0.214

5 mL, 1.1 mmol). The resulting suspension was stirred for 18 h. The reaction was diluted
with ethyl acetate and filtered through a pad of celite. The filtrate was concentrated in
vacuo and the residual was purified by silica gel chromatography (0-20 % EtOAc in

hexanes) to yield the intermediate (30).

[0552] Step B: To a solution of intermediate (30) (0.100 g, 0.256 mmol) in

10 tetrahydrofuran (1 mL) and methanol (1 mL) was added a solution of lithium hydroxide (1.0
M, 1.0 mL). The reaction was stirred at room temperature for 4 h. The mixture was
acidified with 1M HCI and diluted with ethyl acetate (5 mL). The organic layer was washed
with brine (5 mL), dried over sodium sulfate and filtered. The filtrate was concentrated in
vacuo and the residue was purified by silica gel chromatography (0-100 % EtOAc in

15  hexanes) to isolate the title compound (31). 'H NMR (400 MHz, CDCls) 8: 7.28 (d, 1H),
7.03 (d, 1H), 6.82 (t, 1H), 6.71 (d, 2H), 5.15 (s, 2H), 3.00-2.95 (m, 1H), 2.77 (t, 2H), 2.73-
2.70 (m, 1H), 2.62-2.57 (m, 1H), 1.77 (t, 2H), 1.19 (d, 3H), 0.89 (s, 6H).

[0553] Representative compounds of the invention, prepared by following procedures
described in the above examples using appropriate starting materials that will be apparent to

20  those skilled in the art, are shown below.

Example 3

3-(4-((2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)-2-methylpropanoic acid
(32)
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[0616] To a solution of lithiumhydroxide (65 ng, 1.55 mmol) in water (2

m.) was added 30% hydrogen peroxide (0.4 nL, 3.88 mmpl) and stirred for 30

m nut es. WBaOBIIBAE3 T on was 20cooled to 0 C and was addedPCd/Un2¢8I06857@n of

(S)-5-benzyl-14(R)-3-(4-((5-fluoro-2, 2-

di met hy1- 2, 3- di hydr obenzof ur an- 7- yI)rret hoxy) pheny1) - 2- met hyl pr opanoyl ) pyrro

| i di n-2- one (805) (500 ny, 0.9Zcmmol} . lb@i@rahydrofuran/water (5 nm)
2009/ 068576 was stirred for 1
sulflte (489 ng, 3.88 nmmmol) in

at 0 C. The reaction WD 2010/88053
hour at 0 C and was quenched wi od? u

water (3 nlL). The sol vent was rendved in vacuo at roomtenperature. The
sol ution was cooled to 0 C and was acidified with 6N 1-1Cl. The aqueous
| ayer wad085ddt r &NMR |OOMBehGPCho Sat 8] -7dlti (e 260e6.83 el dinosTf fdatl). 5 13

1 ash col bt e ararBgr sohy: 942 b 24! D8 ) O HedbRbe HnaternRo 265 <o

afford 1.19d, 3H).
(10-3-(4- ((5 f I uoro- 2, 2- di met hy1 2, 3-di hydr obenzof uran- 7- y1) net hoxy) pheny1)

-2- mgt hyl pr opanoi c aci d (94) "H NI\IB(EMIQQLLM-IZ CDC13) 6 7. 09 (d, .1= 8.5
Hz, 2H), 6.97 (d, J=9 1H), 6.91 (d, J= 8.5 Hz, 6.79 (d, J=7.6
Hz, 1H), 429rtiy; 3-@!%9(2 2@ tysnethﬂ B dihydrabepzofprags- ylznstsomphmml@anw(s
6H), 1.16 (d, J 4.0 Hz, 3H). LC-MSaE®T34i z: found 10357.0 EM H . Exanple
66 (S)-3-(44(541 uoro-2, 2-di met hy1- 2, 3-di hydrgbenzof uran-7-
yl ) met hoxy) phenyl) - 2- net hyl prgpanoi c acid (95 80695 15[ 0617] Conpound
(95) was prepared inasimlar ner a at dé’ﬁcri bed for the synthesis
of (94). '"H NWR (400 MHz, CDC1 & To d ./ =85 H, 2H), 6.94 (d, .1
= 9.7 H, IH, 6.91 (d, J= 8.5 2H) , 679(d J-76Hz IH), 4.97 (s,
2H) 3.05 - 2.95 (m 3Fl), 2.75 -[2.58 (m 2F1), 1.48 (s, 6F1), 1.16 (d, J
4.0 Hz, 3F1). LCG-Ms ESI mz: found 357.0 [MH . 20Exanple 67

5 Wt S onaosg o DAt i B A
e o, e G 29520 s St 20
Hz, 3H). %Lﬁ%é%]xm z: found 356.3 TMH . ' L ST

Example 5

3-(3,5-difluoro-4-((2,2,5-trimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (34)

0
0 F OH
0
F
15

[0556] 'H NMR (400 MHz, CDCls) &: 7.03 (s, 1H), 6.90 (s, 1H), 6.69 (d, 2H), 5.10 (s,
2H), 2.99-2.96 (m, 1H), 2.94 (s, 2H), 2.74-2.69 (m, 1H), 2.61-2.56 (m, 1H), 2.26 (s, 3H),
1.40 (s, 6H), 1.18 (d, 3H).

Example 6

20 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-methylphenyl)-2-
methylpropanoic acid (35)
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WO 2010/ 080537PCT/ 1152009/ 068576 Exanpl e 68

3-(4-(5-fluoro-2, 2-di net hyl- 2, 3-di hydr obenzof ur an- 7- car boxam do) pheny1l) - 2-
met hyl pr ojg@re1008ewrd (97) 2) LiOH 80397 5[0619] PCT/US2009/068576

5-fl uoro-2, 2-di net hyl- 2, 3-di hydr obenzof uran- 7- carboxylic acid (803)
(Conpound was prepared in a simlar manner as fhat described for the
synthesis of (735) (101.3 ngy, 0482 mmD ixsol ved i n di chl or onet hane
(4 nmL) and ethyl 3-(4-am nophe ropanoate (646) (100 ng, O0.482
mml ), triethyl amne (0.4 ni, and | - propanephosphonic acid
cyclic anhydride (0.34 niL, 0.58 , 50%in ethyl acetate) were 10added
and stirred overnight at roomtenperature. The reaction was purified in

vacuo and purified by flash colum chronmat ography on silica gel with
hexanes dASSH: CAENMR G0PeMBEhgDCls) 6: 7.00 - 6.78 (m, 5H), 4.98 (s, 2H), 3.00 (s, 2H), 2.96

et hy! pr opitbat-dorhabest B ELoraam et Taty S o (b T
met hanol (170 pi3BNdCwWas @151 63:: #bdnd 34 1thinmyhydr oxi de was added and the
reaction was stirred at room 15tenperature for 4 h. The m xture was

acidikied with IMHCL and diluted wgh, EtjQAc (3 nL). The organic layer was

washed with brine (3 nL), dried over sodiumsulfate and filtered. The
3-(4-(5-fluoro-2, 2-di met hyl- 2, 3nethylpropanoic acid (36)
di hydr obenzof ur an- 7- car boxamn do) pheny1) - 2- met hyl propanoi ¢ acid (97). 1H NMR
8.4 Hz, 2H), 7.19 20(d, J= 8.4
3.13- 3.00 (m 3H), 2.72 (m 2
0

3-(3,5-difluoro-4-((5-fluoro-2, 2-di net hyl-2, 3-di hydr obenzof uran-7-yl ) nmet hox
y) phenyl) - 2- et hoxypropanoic acid (98) 25 OH

10 =8.4Hz, 1H),6.78 - 6.75 (dd, /= 5.2 Hz, 2.4 Hz, 1H), 6.71 (s, 1H), 6.66 - 6.64 (m, 1H),

5.06 (s, 2H), 3.87 (s, 3H), 3.02 - 2.97 (m, 3H), 2.76 - 2.70 (m, 1H), 2.62 - 2.57 (m, 1H),

filtrate wad-¢dhwern2.3dteneihyl-vdedibydrobgnizefugan-7-yl)methoxy)-3-methoxyphenyl)-2-
(400 MHz, CDCL) 69.53 (ft 1H), .66 (dd, J=9.8, 2.6 Hz, 1H), 7.57 (d, J=
2H) , 2Y(d&®H J= 9.9, 2.6 Hz, IH),
. 7 6H), 1.19 (d, J= 8.0 Hz, 3H).
Exanpl e 69
[0558] 'H NMR (400 MHz, CDCl3) &: 7.02 - 6.99 (dd, J = 10.0 Hz, 2.4 Hz, 1H), 6.84 (d, J
1.48 (s, 6H), 1.16 (d, J = 7.2 Hz, 3H).

Example 8

3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
15 methylpropanoic acid (37)

o)

0 OH
O

F

F

[0559] 'H NMR (400 MHz, CDCl5) &: 6.90-6.70 (m, 3H), 6.79 - 6.83 (m, 2H), 5.04 (s,
2H), 2.99 (s, 2H), 2.95 - 2.99 (m, 1H), 2.68 - 2.74 (m, 1H), 2.57 - 2.62 (m, 1H), 1.47 (s,
6H), 1.17 (d, J = 7.2 Hz, 3H). LC-MS ESI m/z: found 375.1 [M-H]’

20 Example 9

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-(trifluoromethyl)
phenyl)-2-methylpropanoic acid (38)
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WD 2010/ 080537PCT/ 1152009/ 068576 [ 0620] NVR (400 MHz, CDC13) 6.94 (d. J =
9.4 Hz, 1H). 6.77 On3H), 5.09 (s. 2H), 4.03 (m 1H), 3.62 (m 1H). 3.44
(m 1H), 80Q910/0823382 (m 4H), 1.42 (s. 6H), 1.19 (t, .12CT/IB2042/068H). LC M5
ESI ink: found 423.4 [MH . Exanple 70 52-(4-(2-(5-fluoro-2

2- di met hy1- 2, 3-di hydr obenzof uran-7-yl ) et hyl )phe@oxy) acetic acid (99) 65099
[ 0621] A sol utlon of 4-(2-(5-f| uoro-2, 2- - 2, 3-di hydr obenzof ur an- 7-
yfl et hyl ) phenol (650) (164.1 ng,;Q0.573 etr%H br onoacetate (95.7 ng,
0.573 mmol ), cesium carbonate G AT pl ) and acetonitrile (5 nl)
was heated at 50 C. for 18 10ho The r actl on was concentrated in vacua
and then purified by flash col umf chromatogyraphy with hexanes and Et OAc
(309 . The ester was dissolved iotetrahydrofuran (1.0 ni), nethanol (1.0
m.) and water (3 nL). Lithium hydroxi de was added and the reaction was
stirred at roomtenperature for 24 hours. The m xture was acidified with 1M

HCL and dPFeftled HNMR E00AMHeaCRO)) 5The? 61 dii £20 4y eHiasSwasibe’ A (h /
15brine Somel, 1] £ok QY Sag) MEHLIA S 998 1 817 2 F0ein! 1] bke vas

concentrat € 'CUO

2- (4- ( 2- (564 (mLotd; 248 (d|6|m1 hyd (& ,/3- 68 i 8 Bh.dnz-0MSI EShmil Yaaidh] ) ighesiixy) acet
ic acid (99).NVR (400 MHz, CDC13) 7.11 (d, J = 7.8 Hz, 2H), 6.83 (d, J =
8.4 Hz, 2H) 6 69 (d J— 8. 4 Hz 1H)Exa§15561({d J= 8.4 Hz |H), 4.65 (s,

2H), 2. l(3 (Sn(] 1 43 (s, 6H). -I\/B EST i nk: found
343.4 | IVI- H (42( lﬂﬁﬁﬂ %2-ﬂlmethyl 2 1hyd10benzofu1an ~7-yl)methoxy)-3-tluorophenyl)-2-

3- (54(5-chl oro- 2, 2- di et hy1- 2, 3ngthHypgpesen2eyddn- 7- yOret hoxy) - [ 1, 11- bi phen
yl]-2- yl)propanoic acid (100) Cl WD 2010/ §80537PCT/ 1152009/ 068576

0 OH
0O
F
Cl

[0561] 'H NMR (400 MHz, CDCls) 8: 7.25 (s, 1H), 7.04 (s, 1H), 6.97 — 6.91 (m, 2H),

10 6.84-6.82 (m, 1H), 5.03 (s, 2H), 3.00 (s, 2H), 2.99 — 2.95 (m, 1H), 2.75 - 2.70 (m, 1H),
2.63 —2.58 (m, 1H), 1.48 (s, 6H), 1.18 (d, J = 6.4 Hz, 3H). LC-MS ESI m/z: found 390.1
[M-HJ

Example 11

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-methylphenyl)-2-
15 methylpropanoic acid (40)

0
0 OH

Cl

[0562] 'H NMR (400 MHz, CDCly) 8: 7.25 (s, 1H), 7.04 (s, 1H), 6.97 — 6.93 (m, 2H),
6.82 (d, J=8.0 Hz, 1H), 4.96 (s, 2H), 3.00 (s, 2H), 2.99 — 2.96 (m, 1H), 2.76 — 2.70 (m,
1H), 2.63 — 2.58 (m, 1H), 2.26 (s, 3H), 1.48 (s, 6H), 1.18 (d, /=7.2 Hz, 3H).

20 Example 12
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[0622] 11-1 NWMR (400 Mz, DMSO-d6) 6 7.48 -7.12 (m 8H), 6.92 (s, | H),
6.73 (s, | H, 4.92 (s. 2H). 2.99 (s, 2H), 2.66 (m 2H), 2.26 (m 2H), 1.33
(s, 6H). WG2MB/BEB7, n/z: found 435.4 EMH . Exanple 72 PCT/US2009/068576

53- (54(5-fluoro-2, 2-di net hyl- 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 111,

r - bi pheny 1B-(2-chidry-gr(@panloic?2 Aedichethl02)3-dihydrobdr26R283n- TNk tiokQ Tphivhipl )- 2-
DVMBO-d6) 6 12.00 (br, 1H), 7. 48nethylpicpafsir abi)(41)6.95 - 6.90 (m 3H), 6.73
(s. 1H). 4.91 (s. 2H). 2.98 (s, 2H), 2.66 (m 2H), 2.26 (m 2H), 1.33 (s,
6H). 10 LC-Ms ES1 mlz: found 410.3 Exanple 73 C§444

(5-chloro-2, 2-di net hyl-2, 3-di h - 70HyQOret hoxy) - 5- f | uor o- 2-
propyl phenyl ) propanoic acid (1 [0624] 1H NMR (400 MHz, DWVBO d6)
6 12.15 (br. 1H). 7.18 (m 2H), 6 (mg2H). 4.96 (s, 2H), 3.01 (s, 2H)
2.70 (m 2H), 2.42 (m 4H), 1.47 {m 2H), 1.40 (s, 6H), 0.87 (t, .1=8.0 Hz
3H). LC-Ms ESI mz: found 419.4 |IM Hl-. Exanple 74
3-(5-fluoro-44(5-fluoro-2.2-di net hyl-2, 3-di hydr obenzof uran-7-yl ) net hoxy) - 2-

20pr opyl ) i 186 . / 7PCT} 15 57,
[0625)” e o0 e B ey COa8 T, IB <1 PRRREEZR Hepd P R D o1y
4. 95 65, ©294(dd3) 00,420 BULIPGTO (- 2Hl1z ALNSS s, aH). .0 GOIAMR B, 1. 39
ol b 0B 0 284 ol afen 2l F58 B T, L 06 G o T (% Sk

2, 2- di metjy)ly 8- nggsq,,%%by(gﬁ@p@gmqilpr an-7-yl ) met hoxy) - 2- et hyl - 3-

fI uor ophenyl ) propanoi ¢ aci d

Example 13

3-(3,5-dichloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
10 methylpropanoic acid (42)

0
O
Cl

[0564] 'H NMR (400 MHz, CDCl5) &: 7.24 (s, 1H), 7.09 (d, J = 8.8 Hz, 2H), 7.04 (s, 1H),
6.91 (d, J = 8.8 Hz, 2H), 4.96 (s, 2H), 3.00 (s, 2H), 3.03 — 2.98 (m, 1H), 2.76 — 2.73 (m,
1H), 2.65 — 2.60 (m, 1H), 1.48 (s, 6H), 1.18 (d, J = 6.8 Hz, 3H). LC-MS ESI m/z: found

15 3732 [M-HT

Example 14

3-(3,5-dichloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (43)
0

0 cl OH
0O
Cl
Cl
20 [0565] 'HNMR (400 MHz, CDCl5) &: 7.38 (s, 1H), 7.13 (s, 2H), 7.07 (s, 1H), 4.98 (s,

2H), 2.99 (s, 2H), 3.02 = 2.96 (m, 1H), 2.77 — 2.73 (m, 1H), 2.63 - 2.60 (m, 1H), 1.44 (s,
6H), 1.21 (d, J = 6.8 Hz, 3H). LC-MS ESI m/z: found 441.0, 443.3, 445.3 [M-H]
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Cl [0626] NMR (400 MHz, DMSO- do) 6 12.16 (by, | H, 7.85 (s, 1H), 7.70 (s, |
H, 7.03 (n, 1H), 6.92 (m IH), 514 (s, 2H, 2.76 (m 2H), 2.58 (n,
2H), 1. 38V0201081895371. 06 (m 3H). 10 LC-MS ESI ink: foun@CEAB2@9[0h85FH) .
Exanple 76 3-(4-((5-chloro-2

- di rnet hy1- 3- oxo- 2, 3- di hydr obenzof urEsaam‘pleyﬁ net hoxy) - 2-

pr opyl phenyl) pt opanoi 5 06 O d6)
6 12. 11 (E’r‘(l.“‘(%fﬁ "8g- ‘?Elet L%% %‘h%di %!‘ZO ‘?J)@?lﬂl 9’?@)@ yg?%%M%H),
5.07 (s, 2H), 2.73 (m 2H), 2.4 d64Pm 2H), 1.40 (s, 6H), 0.89
(t, J =8.0 Hz, 3H. LC M ESI |nk found 415 4 EMH . Example 77
3-(44(5-chl oro-2, 2-di net hyl- 3- % 2, 3-di zof uran- 7- yenet hoxy) - 3-f | uo
rophenyl) - 202- et hyl propanoi ¢ @acid (10 cl ~ WO

2010/ 080537PCT/ 1152009/ 068576 [ (400 MHz, DVMBO-d6) 6 12.12 (by.
1H), 7.86 (s, 1H). 7.70 (s. 1H).~#20 - ?.16 (m 1H), 7.04 (d../ = 12.0 Hz,
1H), 6.93 (d, J = 8.0 Hz, 1H. 5.46 (s, 2H). 2.78 (m 1H), 2.56 (m 2H),
1.39 (s, 6H), 1.00 (d..1= 4.0 Hz, 3H). LCMs ESI nmz: found 405.3 EMHI .
Exanplse 48566] 'H NMR (400 MHz, CDCls) 8: 7.27 (s, 1H), 7.02 (s, 1H), 6.84 (d, J = 8.4 Hz, 1H),

6.72 (d, J=1.6 Hz, 1H), 6.64 (dd, J=8.4, 1.6 Hz, 1H), 5.04 (s, 2H), 3.87 (s, 3H), 2.99 (s,
2H), 3.01 — 2.97 (m, 1H), 2.76 - 2.71 (m, 1H), 2.63 — 2.58 (m, 1H), 1.48 (s, 6H), 1.18 (d, J
= 6.8 Hz, 3H). LC-MS ESI m/z: found 403.0 [M-H]

Example 16

10 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (45)

0
o) MOH
o
F
[0567] '"H NMR (400 MHz, CDCls) o: 7.09 (d, J = 8.6 Hz, 2H), 6.97 (d, /= 10.0 Hz, 1H),
6.91 (d, J=8.6 Hz, 2H), 6.79 (d, /=7.6 Hz, 1H), 4.98 (s, 2H), 3.00 (s, 2H), 3.03 — 2.98 (m,

15 1H),2.76 - 2.71 (m, 1H), 2.65 - 2.59 (m, 1H), 1.48 (s, 6H), 1.17 (d, /= 7.2 Hz, 3H). LC-
MS ESI m/z: found 357.1 [M-H]

Example 17
3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-methylpropanoic acid
(46)

O

MOH
0]
O

[0568] 'H NMR (400 MHz, CDCl3) &: 7.15 — 7.10 (m, 3H), 6.90 — 6.88 (m, 3H), 6.72 (d, J
=8.4 Hz, 1H), 4.95 (s, 2H), 3.04 (s, 2H), 3.03 —2.98 (m, 1H), 2.75 - 2.72 (m, 1H), 2.67 —
2.62 (m, 1H), 1.48 (s, 6H), 1.18 (d, /= 6.8 Hz, 3H).

20
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53-(3-tluoro-44(5-tluoro

2, 2-di met hy1- 3- oxo- 2, 3- di hydr obenzof uran- 7-yl ) net hoxy) pheny1) -

2- met hyl pvopangisessaci d (107) [0629] 1H NWVR (400 Mz, PDUBAON6H742. 14
(by. 1H), 7.73 (dd. J=8.0, 4.0 Hz, 1H), 7.48 (dd../ = 8.0, 4.0 Hz, 1H),
7 19 (t, ./ 8.0 Hz, 1H). 7 02 (d, EkamkaHD Hz, 1H). 6.93 (d, 10= 8.0 Hz,

e (5d163&§€ &gy %@ flyofs- %é% 36 Bmﬁg Z%g?%a{-?%wm@%a@%@% o
3- (44(5-chl oro- 2, 2- di met hyl 3- dvd &lpsopap%g;a? B&M2 of ur an- 7- yl ) net hoxy) - 3-
(trlfluoronethyl)phenyl) nethylpropan0|c aciod (108) 15C1 [0630] H NMR

(400 MHz, CDC13) 67.77 (s. 058 F43 (s. 1H), 7.32 (d, .1=
8.4 Hz, 1H), 7.04 (d, J—84 H) 3.09 - 2.97 (m 1H),
2.76 - 2.68 (m 2H), 148(s é’o d. J—6 7 Hz, 3H). LC-MS ESI iz

found 455.0 [MH . Exanple 80
203- (44(5-chl or o- 3- hydr oxy- 2, 2- dlﬁéthyl 2, 3-di hydr obenzof uran-7-yl ) met hoxy)

-3- fluorgeasnyd) Nﬁlf‘fzfofdylvlﬁrz?@%@%) S. 85Y ?da(, 10935 241 A0, 6.8 (dd. 7292, 24
Hz, 1H), 6.71 (d, J = 8.8 Hz, 2H), 5.08 (s, 2H), 2.96 (s, 2H), 2.99 — 2.94 (m, 1H), 2.74 —
2.66 (m, 1H), 2.59 (dd, J = 13.6, 6.8 Hz, 1H), 1.41 (s, 6H), 1.18 (d, J = 6.8 Hz, 3H).

Example 19

2-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)
10 phenyl)cyclopropanecarboxylic acid (48)

0
0 F OH
O
F
F

[0570] 'H NMR (400 MHz, CDCl5) &: 6.96 (dd, J = 9.6, 2.4 Hz, 1H), 6.8 (dd, J = 9.6, 2.4
Hz, 1H), 6.62 (d, J = 8.4 Hz, 2H), 5.08 (s, 2H), 2.96 (s, 2H), 2.54-2.46 (m, 1H), 1.84-1.8
(m, 1H), 1.68-1.62 (m, 1H), 1.41 (s, 6H), 1.38-1.30 (m, 1H).

15 Example 20

3-(3,5-difluoro-4-((2-methyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (49)

[0571] 'H NMR (400 MHz, CDCly) &: 7.21 (d, /= 7.6 Hz, 1H), 7.11 (d, J = 7.2 Hz, 1H),

20 6.81(t,J=7.6Hz, 1H), 6.72 (d, J=8.8 Hz, 2H), 5.15(d, J= 11.4 Hz, 1H), 5.12 (d, J =
11.4 Hz, 1H), 4.95-4.88 (m, 1H), 3.30 (dd, J = 15.2, 7.6 Hz, 1H ), 2.86 (t, J = 7.6 Hz, 2H),
279 (dd, J = 15.2,7.6 Hz, 1H), 2.64 (t, J = 7.6 Hz, 2H), 1.41 (d, J = 6.4 Hz, 3H).
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106109 WO 2010/ 080537PCT/ U52009/ 068576 [0631] To a sol ution of

3-(44(5-chl oro-2, 2-di net hyl- 3- oxo- 2, 3-di hydr obenzof ur an- 7-

yl ) met hoxX¥yP-2810fU8es7 opheny 1) - 2- net hyl propanoi ¢ aci d ( 106 PCT832009/068374.97

mmol ) in tetrahydrofuminmethanol (2:1,2 nL) was added sodi um bor ohydri de
(15 ng, 0.393 mmol ). After the reacthxampla3l stirred at roomtenperature for

1.5 hours water ad .t he 5sol.ution s, extract W t.h i
acetate, dri gg“tﬂ&?“*%@gﬁﬂfﬁ%rﬁﬁi"g’ cagup Pﬁ'g\ﬁ\@gthOWéfg"ldﬁﬁfoé?péleﬂg@B'
concentrated in vacua to yiel d BEYR{PARYF 31 Q)hydr oxy- 2, 2-di net hy1- 2, 3-
di hydr obenzof ur an- 7-y) met hoxy) - 3-f | uor opheny1)e2- met hyl pr opanoi ¢ aci d
(109). "H NWR (400 MHz, CDC13) 7.40F 9.~L31 (s, 1H), 6.92 (m 2H),
6.82 (d, J = 12.0 Hz, 1H), 5.04(s 2H),75 (s, 1H, 2.93 (m I H, 2.71
(m 1H), 2.64(m IH), 1.49 (s, 1034%(s, 103H), 1.18 (d, .1 = 6.9 Hz,
3H). LC-Ms ES1 nilz: found 407.3 H . Exanple 81 3444

(5-brorno-2, 2-di net hyl- 2, 3-di h ydrobenzof uran-7- yO nethoxy)phen yl)-2-
met hyl propanoi c acid (110) O 15[ 0632] tfl NMR (400 MHz, CDCI3) 6 7.31
(s, 18), [0522] ('$1 NVH) (40D.NPz(@DClsr 587.88 Kz J =2H) Hz6118% 6(8d, (d.JJ = 88 HzHH), 2H) ,

?6?9_ 1L @S &2@% Shatmod ngﬁ?,mééié%l%Q7 Y ﬁi@aﬁéw S 110

3- (44(5- (i, a b of sphrny 3_—)1_‘326,2’7491'{9,‘31"}5}1’1.‘4@ (S6#)Ny g8 gh@n_ze%q{zqgﬂi- yl') met hoxy) ph
enyl)-2- 20net hyl propanoi ¢ ‘aci d (111) Cl '] 0633] A sol ution of ethyl

3- (44(5-brono- 2, 2-di net hyl- 2, 3- di hygy Flh% of uran- 7-

yOnet hoxy) phenyl) - 2- net hyl pr opanoat e ? 832 (80 ng, 0.179 mol),

4- chl or ophenyR-(bdt2ohilunekyle?,§-8hy8rabgnz@uib7A-yhmethox Pel{, PrRB)ogoghEnyly, 00. 006
nmmol )10 saturated sodi um cyclopropanecarboxylic acid (51)

o}
F
OH
0.
O
F

[0573] 'H NMR (400 MHz, CDCl5) 8: 7.08 (t, / = 7.8 Hz, 1H), 6.83 (d, J = 7.2 Hz, 1H),
6.71 (d, J= 8 Hz, 1H), 6.63 (d, J = 8.8 Hz, 2 H), 5.04 (s, 2H), 3.11 (s, 2H), 2.52-2.46 (m,
1H), 1.88-1.8 (m, 1H), 1.68-1.62 (m, 1H), 1.48 (s, 6H), 1.34-1.3 (m, 1H). .

15 Example 23

3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3.,5-difluorophenyl)-2-
methylpropanoic acid (52)
o)

) F OH
0]
F

[0574] 'H NMR (400 MHz, CDCly) 87.21 (d, J = 7.6 HZ, 1H), 7.06 (dd, J = 7.2, 1.2 HZ,
20 1H),6.79 (t,J = 7.4 Hz, 1H), 6.70 (m, 2H), 5.14 (s, 2H), 2.98 (s, 2H,). 2.97 — 2.93 (m, 1H),
2.72 —2.68 (m, 1H), 2.60 — 2.55 (m, 1H), 1.42 (s, 6H), 1.19 (d, J = 6.8 Hz, 3H).

Example 24

2-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)
cyclopropanecarboxylic acid (53)
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WO 2010/ 080537PCT/ 1152009/ 068576 bi car bonate (0.64 nL), nethanol (1.5 ni),
and toluene (0.64 nL) was heated in a mcrowave reactor for 40 m nutes at
110 C. Tovohelodsdasfi on was added wat er and et hyl acet at @CAAB20000685%0 | ayer s
were separated. The crude conpound was purified by flash colum

chromat ography on silica gel wth hexanes an t 0Ac (30% to afford ethyl
3-(4-
5((5-(4-chl orophenyl) - 2. 2-di net
)-2- met hyl propanoate. The ester s (i ssolved in tetrahydrofuran (1.0 ni),
met hanol (1.0 nlL) and water (3 ” Li t hi um hydr oxi de was added and the
reaction was stirred at roomtenperature for 24 hours. The m xture was

aci di fi edOSTTh "HNMR (409dMHiz) GD@&E)@ﬂt:H @t O A -¢ BZailHl), Tiiie(ddr §ani s H?alglér was

fiitrato UdsOabhedr 7ack 1F GELOE T ST 30 aSbTu2Ph. T orofiBy1):2, 2

di met hy 1-1238- digoy gy, 0bgnzed un @n-(dr, ¥ H) "ed hexghphein 1) 28<#et Ayl pr opanoi ¢ aci d
(111). H NWR (400 MHz, CDC13) 6 7.43 - 7.39 (m 3H), 7.34 (d, J= 8.3 Hz,
2H), %.28 (d, J-83HzIH) 709(]3;(,‘111}})1;-_, B 2 Hz, 2H) 694(d J= 8.3 Hz,
2H), 5.05 (s, 2H), 3.00 (dd, 1= 13.4 1H), 2.73 -
2.67 (m 13=|§4 (@2, 2aczmeﬂly$@ X@rnhyQHpenzs.)ftsan DX y1- 3157d1@@010phe®5>pl@8801qz

3H. LG-Ms ESI1 nilz: found 449.1 Exarpidg588

3-(4-((5-(4-fluorophenyl)-2, 2-di et hyl -2, 3-di hydr obenzof uran-7-yl ) met hoxy) p
henyl) - 2- net hyl propanoi ¢ aci 112) })B 2 OH 20[ 0634] Conpound (112)

dr obenzofur an- 7- yOret hoxy) pheny1

was prepared in a simlar mann s tha escri98d for the synthesis of
(111). 1H NWR (400 MHz, CDCI 3) o ¥38 (m 4H), 7.16- 7.02 (m 4H),
6.95 (d, .1 = 8.3 Hz, 2H), 5.05 2H), F3.07 (s, 2H), 3.03 (dd, .1= 13.4,

6.4 Hz, 1H), 2.80 - 2.68 (m 1H), 2.67 -2.56 (m tH), 1.51 (s, 6H), 1.17

(d, J = 4 2 I
3-(4- ((56‘[?§7 chi ormenyl) Elggiblaf{s'%?lﬁ 8‘192211'%(5(1;13 )grl[oéltl\)&eggg?urﬁ?r(l%%yl )ﬁn@t hoxy) p
heny 1))- 2-6.9tetbhy] Phopandt,d acbdz, 1Hi3)5 00N, 201 A/ BEESBTRPCTBUS2GODL B3 316

BOH 2 2.49 (m, 2H), 1.31 (s, 6H).

Example 26

3-(2-chloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (55)

Cl o]
O

15 Cl

[0577] 'H NMR (400 MHz, DMSO-dj) & 12.18 (s, 1H), 7.22-7.17 (m, 3H), 7.07 (d, J =
2.5 Hz, 1H), 6.90 (dd, J = 8.5, 2.5 Hz, 1H), 4.93 (s, 2H), 3.03 (s, 2H), 2.96-2.89 (m, 1H),
2.66-2.60 (m, 2H), 1.43 (s, 6H), 1.03 (d, J = 6.3 Hz, 3H). LC-MS ESI m/z: found 407.1 [M-
HI

20 Example 27

2-(3,5-difluoro-4-((4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)
phenyl)cyclopropanecarboxylic acid (56)
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[ 0635] Conpound (113) was prepared in a simlar manner as that descri bed
for the synthesis of (111).1H NWMR (400 MHz, CDCl3) 6 7.49 - 7.46 (m 2H)
7.38 (d, WOo=20p0/80532, | H). 7.34 - 7.17 (m 3H), 7.09 (dPCYUS2@9468372¢ 2H).
6.95 (d, J = 8.4 Hz, 2H), 5.05 (s, 2H), 53.07 (s, 2H), 3.02- 2.97 (m 1H)
2.75 -2.71 (m 1H), 2.64 - 2.59 (m 1H), 1.52 s, 6H), 1.17 (d, ./ = 6.9
Hz, 3H). LC-MS ES1 /v/z: found~49.0 Fiurh~<Exémpl e 85
3-(44(5-(2-chl orophenyl) -2, 2-di - igmdihydrobenzofuran-?-yChethoxy)phe
ny0- 2- net hyl propanoic acid (11 P0636] Conpound (114) was prepared in
a simlar manner as that descr¢ for the synthesis of (111).1H NVR (400
MHz, CDC13) 6 7.47 - 7.38 (m 1H), 7.35 - 7.27 (m 3H), 7.24 - 7.19 (m
(2H), Z{joqomm JIPI:NMIQELHZ),ME)IZDDN&@%)(@dn.}M &, BHﬁZDHn—z&l)z,(mmHﬁ 6295,—6.9}:?), 3.08
s, 2H), 3.04 - 2.93 (m 1 2,74 - 2. 71 (m _1 2.65 -2.60 1H), 1.52
(s, 6H), (M 2ED(G63-§-595m, gHy 496 (s3pj), 2L§t9-(§/5£}@52-3/7\72’-%2. (RolfWel | $49. lrznq NRHI
Exanpl e 3104-(( -drRt hex - T
2-dineth§§p2}%?di%%%ggggﬁig?d¥§2§g¥%%j%¥£%éa§?gﬁéﬁgl)-2- met hyl pr opanoi c
acid (115) WO 2010/080537PCT/11520@%{9@%;2 [0637] Compound (115) was
prepared in a simlar manner as that described for the synthesis of (111).
1H NVR (40843 MHiflu@DA-A-fhiove-28-disethyHR,3-dih@droberzoABar(-iyl Ridrhoxg)fienyl)-2- 08
(m 3H), 7.02 (s, 1H), 6.94 (d.methylpropadoitiacid2bfy). 6.82 (d, .1= 8.0 Hz, 1H)
5.06 (s, 2H), 3.84 (s, 3H), 3.07 (s, 2H), 3.01 -2.96 (m 1H), 2.79 - 2.53
(m 2H), 1.51 (s, 6H), 1.17 (dyJ 5 =.6.7 Hz, BH. LCMs ESI mz: found
445.2 [MH . Exanple 87
3-(44(2,2-dinet hyl-5-(3-(trifl Qs
yl)nethoxy)phenyl)-2-nethy|proE C aci

henyl) - 2, 3- di hydr obenzof ur an- 7-
(116)

[0579] 'H NMR (400 MHz, DMSO-dj) & 12.18 (s, 1H), 8 7.16 — 7.12 (m, 1H), 6.93-6.90
10 (m, 2H), 6.63-6.58 (m, 1H), 4.98 (s, 2H), 3.00 (s, 2H), 2.80 (dd, J =12.9, 6.6, 1H), 2.63 —
2.51 (m, 2H), 1.34 (s, 6H), 1.00 (d, J = 6.7 Hz, 3H). LC-MS ESI m/z: found 392.8 [M-H]

Example 29

3-(3-fluoro-4-((4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (58)

0O
0 OH
O

15 F F

[0580] 'H NMR (400 MHz, DMSO-de) 3 12.12 (s, 1H), 7.24 — 7.21 (m, 1H), 7.14-7.10
(m, 1H), 7.03-7.01(m, 1H), 6.91-6.89(m, 1H), 6.66 (t, J = 8.6 Hz, 1H), 4.95 (s, 2H), 3.06 (s,
2H), 2.80 (m, 1H), 2.59- 2.53 (m, 2H), 1.42 (s, 6H), 1.00 (d, J = 6.5 Hz, 3H). LC-MS ESI
m/z: found 375.0 [M-HJ

20 Example 30

3-(4-((4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (59)
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10[ 0638] Conpound (116) was prepared in a simlar nmanner as that described
for the synthesis of (111). 1H NWR (400 MHz, CDCI3) 67.74 (s, 1H), 7.68 (d,
J = 8.0 M¥O20H)08058751 -7.49 (m 3H), 7.32 (s, 1H), 7.10PCd/US2002/088566 Hz,
2H). 6.95 (d, .1 =8.4 Hz, 2H), 5.06 (s, 2H), 3.09 (s, 2H), 3.03 - 2.98 (m
1H), 2.76 - 2.59 (m 2H), 1.52 (s, 6H), 1.17 ( J=6.9 Hz, 3H). LC-MS ESI
mz: found 483.1 | MHl-. 15Example 88

3-(44(5-chl oro-2, 2-di net hyl- 2, dr oy zofuran 7-yl ) met hoxy)-3- ((di

met hyl ami no) met hyl ) pheny1) - 2- | pPopanoi ¢ acid (117) [0639] 1FI NMVR
(400 MHz, DMSO-d6) 6 9.24 (s, 7.30 (s, 1H), 7.24 - 7.23 (m 3H),
207.11 (d, J= 8.8 Hz, 1H), 5.00 (s, 2H), 4.20 (d. J= 4.7 Hz. 2H), 3.03 (s.
2H), 2. 8q0581a 7161 NMR Me)o MH.Z7DMS‘D (1@@12@7571H)zmvaﬂ(lakuﬂ)ﬂm;z(dw; 6H) .
1.02 (d, . mz: found 431. 7 [MH . Exanple 89

3- (4- 45- (%E@h%ﬁrléﬁx%)i é @%Hﬁse%ﬁ?y@é (B %9&%5@%1‘0&7 a7 3P&fetHbxy) pheny
1)-2- 0 0 7 opa d

P olis EAOQG%%%KQ% ?@Z%g%ggﬁy?ﬁ%% ®, &18f 1YJoREOP2RY [ 24 dLE B )ES

3- (44065- bronfould 2502 MEEHY 1- 2, 3- di hydr obenzof uran- 7-

yl ) met hoxy) pheny1) - 2- et hyl propanoate (110) (78 ng, 0.17 nmol),

di ethyl arnine (0.08 nL, 50.78 mmol ) Example 31

[ 1, 1r - bi phe di -t rt b

tris(di benz;%/ %82@ % (ﬁﬁ@lﬁaﬁgﬁ%i}g h&%@gg@ﬁasﬁﬁﬂm&@ﬁ& ¥odi um
i -butoxide (25 ng, O. 26 PHONFY }?YFIBPW@ﬁ'éeCE@OFWI‘_‘)a%@Oﬁeat ed in a pressure
tube at 80 C. overnight. Water was added and the reaction was extracted
with ethyl acetate and the conbikned orgapic£pyess dried over sodium
sulfate, filtered and concentrat{edi : The crude conpound 10was
purified by flash colum chromat ggraphy oh silica gel with hexanes and
Et OAc (50% to give ethyl F F

3- (4- ((5- (di et hyl ar ni no) - 2, 2- di ket hy1- 2, 3-di hydr obenzof ur an- 7-

yOnet hoxy)phenyl) 2- met hyl propanoate. The ester was dissolved in

t et r dBydr[6582]an' H NMR (0D, MHet BRISD-d§)D .27.)s, aHy 7vit @r J €3.9HY. 1H), THR2udh
hydr oxi de

hours. h’emﬁl%ﬁﬁﬂgﬂmggggcggip{ 3@5 %\ﬁ@ﬁ% ﬁcﬁf ée Ph 5220 (R, 181 e ZJor 24

(m, 1H), 1.42 — 1.30 (m, 8H). LC-MS ESI m/z: found 441.3 [M-H]

Example 32

3-(4-((2,2-dimethyl-4-(trifluoromethyl)-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
15 difluorophenyl)-2-methylpropanoic acid (61)

0
F
0 OH
0
F F
F
F

[0583] 'H NMR (400 MHz, DMSO-ds) & 12.19 (s, 1H), 7.36 (d, J = 8.1 Hz, 1H), 7.12 (d,

J=7.9 Hz, 1H), 6.96-6.94 (m, 2H), 5.07 (s, 2H), 3.13 (s, 2H), 2.81 (dd, /= 12.8, 6.6 Hz,

1H), 2.68 — 2.48 (m, 2H), 1.37 (s, 6H), 1.00 (d, J = 6.7 Hz, 3H). LC-MS ESI m/z: found
20 4432 [M-H]

Example 33

3-(4-((2,2-dimethyl-4-(trifluoromethyl)-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (62)
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15diluted with EtOQAc (3 nL). The organic | ayer was washed with brine (3
m.), dried over sodiumsulfate and filtered. The filtrate was concentrated

in vacti VOO 8DF73444( 5- PCT/US2009/068576
(di et hyl am no) - 2, 2-di net hy1- 2, 3- di hydr obenzof uran-7-yl ) met hoxy) phenyl ) - 2-
nmet hyl propanoi ¢ acid (118). 1H (400 MHz, 13) 6 7.38 (s, 1H), 7.18
(s, 1H), 7.09 (d, J= 8.1 Hz, 2H)-06.87 ( a4 Hz, 2H), 5.04 (s, 2H),

3.84 - 3.47 (m 2H), 3.34 - 3.0
1H), 2.78 - 2.57 (m 2H), 1.51 ( H° 118 (d, J= 6.7 Hz, 3H), 1.07 (t, J
= 6.9 Hz, 6H). LGM ES!' ink: _ 410.4 [MH . Exanple 90

3-(4-((2, 2-di met hy1- 5- (1H—tetra"zo| 1-yl1)-2, 3-di hydr obenzofuran-7 -

yOr net hox he 2- neth ropanoi ¢ acid (119
0101 0BoASHET T HbTo sbaune. DM d&ammﬁ NI W00~ M%HZdj@lé)l%a 86

(s, 1H), 7 ( 7. 43 A 1 (d,
(2675 1703 Sy, § e I SR ) 5,00 (G5 1405. 21, B -0 (. 3:6 ¢

2.62 (m 25-1)(1111%5)51@6 (s,@H), 1.00 18 J(=6.6 Hz, BHY. M SHBI mlCrddndE36.0i (M-H]™ f ound
408.9 [ MtH]. S5Exanpl e 91

3-(44(7-f1 uoro-2, 2-di rret hyl - 2, 3- di hygnaghenzof ur an- 4- yl ) met hoxy) pheny1l) - 2-
nmet hyl propan0| c acid 1288‘ [0642] 11-1 NWR (400 WMHz, CDCl 3) 67.10
(d, 2H), 6-G2(@dimghyld-@lyqgomotayl)- 263 dgiydrabengpfypn- ﬂlﬂgetngy>21mn,yl>32 07 (s,
2H), 3.00 (m 1H), 2.76-2.61 (rmetBHpropangg agid, (6%)H) 1.17 (d, 3H). Exanple

3(35d|fluoro4((7fluor02 met hy 1< 2 hydrobenzofuran4y|)rrethox
y) pheny1l) - 2- net hyl propanoi ¢ aci d (121)

F
F

3106 (s, 2H), 3.01 -2.89 (m

[0585] 'H NMR (400 MHz, DMSO-ds) & 12.07 (s, 1H), 7.39 (d, J = 8.2 Hz, 1H), 7.12-
10 7.07 (m, 3H), 6.89 (d, /= 8.5 Hz, 2H), 4.99 (s, 2H), 3.18 (s, 2H), 2.81-2.78 (m, 1H), 2.58-
2.51 (m, 2H), 1.46 (s, 6H), 1.00 (d, J/ = 6.5 Hz, 3H). LC-MS ESI m/z: found 407.1 [M-H]

Example 35A and 35B

2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluoro
phenyl)cyclopropanecarboxylic acid (64)

0]

15 Cl
[0586] 'H NMR (400 MHz, CDCls) 6 7.21 (s, 1H), 7.05 (s, 1H), 6.65 — 6.60 (m, 2H), 5.03
(s, 2H), 2.51 — 2.47 (m, 1H), 1.84 — 1.81 (m, 1H), 1.67 — 1.62 (m, 1H), 1.38 (s, 6H), 1.33 —
1.30 (m, 1H).

Chiral separation of (64), using preparative Regis Pack, 5/100, 250 x 21.1 mm, flow rate 30
20  mL/min, solvent system 2.5: 97.5: 0.1 of iso-Propanol: Hexanes: Acetic acid, provided

(64A) (RT = 15 -25 minutes) and (64B) (RT = 26 - 35 minutes). (64A): 'H NMR (400

MHz, CDCls) 6 7.21 (s, 1H), 7.04 (s, 1H), 6.62 (d, J = 7.2 Hz, 2H), 5.05 (s, 2H), 2.96 (s,
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15[ 0643] 1H NMVR (400 MHz, CDC13) 66.86 (t, 1H), 6.76-6.70 (m 3H), 4.99 (s,
2H), 3.16 (s, 2H), 2.95 (m 11-1). 2.71 (m 1H, 2.59 (m IH. 1.52 (s,
6H) . 1.18WOa0103189337Exanpl e 93 PCT/US2009/068576
2-(3,5-difluoro-44(7-fluoro-2, 2-di net hyl-2, 3-di hydr obenzof ur an- 4- yOnet hoxy)
phenyl ) GH)l 2gBopdbchBboxyH).cl.Gkisd1ALA2)0 ©. &), 1 GH (s[I0HABT-MSNIR (/400 MHz,
CDC13) 66. 86 6.75-6.72 (m 1H), 6.62 (d, 2H), 4.99 (s, 2H), 3.15
(s, 2H), f?“%b£(§7n92]\?)riﬁ‘> 1.83 (m 1H), 1. 64(m 1H) 1.52 (s, 6H). 1.31 (m
1H). WD 2010/ 080537PCT/ 1152009/ 068576_Exanp

2- (54( 7- fPIGY 6ePArapion ofk@dhyusing mepr HVW%%%E%?@HOAZS)QG%}( h&yy,)flov suedkydr o-

T e e S SR T e e T T T i

é:(—l) lzegé(émy(m mlSSgﬁ mlﬂutssl)jad 464I{)r(RT2:I:-I)Z6 15 88autesFA64R): 'HHYMRL(4H2 MHz, 6H) .

i et DG 153 gt WBenDa b k- 605 B b 415 PHeH § 2. 2ok oA Sanci o

acid (124)2 40 (m, 1H), 1.86— 1.80 (m, 1H), 1.66 — 1.60 (m, 1H), 1.40 (s, 6H), 1.35 — 1.27 (m, 1H).
LC-MS ESI m/z: found 407.0 (M-H)".

Example 36

10 2-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1H-inden-
1-yl)acetic acid (65)

[0587] 'H NMR (400 MHz, CDCls) 8 7.24 (s, 1H), 7.09 (d, J = 8.3 Hz, 1H), 7.04 (s, 1H),
6.87 (s, 1H), 6.81 (d, /= 8.3 Hz, 1H), 4.96 (s, 2H), 3.61-3.45 (m, 1H), 3.00 (s, 2H), 2.95-
15 2.77 (m, 3H), 2.50-2.38 (m, 2H), 1.82-1.75 (m, 1H), 1.48 (s, 6H).

Example 37

2-(5-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro- | H-inden-
1-yl)acetic acid (66)
o)

OH
O
O

F

20 [0588] 'HNMR (400 MHz, CDCl5) 8 7.08 (m, 1H), 7.02 — 6.93 (m, 1H), 6.87 (s, 1H),
6.80 (m, 2H), 4.97 (s, 2H), 3.61 — 3.45 (m, 1H), 2.99 (s, 2H), 2.92 — 2.74 (m, 3H), 2.50 —
2.35 (m, 2H), 1.77 (m, 1H), 1.48 (s, 6H).

Example 38

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)-2-
25 methylpropanoic acid (67)
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[0646] H NWR (400 MHz, CDCl13) 66.80-6.70 (m 3H), 6.63-6.60 (m 1H), 5.10
(s, 2H, 3.12 (s, 2H), 2.96 (m 1H), 2.72 (m 1H), 2.60 (m 1H), 1.46 (s,
6H), 1. 19V0Q010318p337Exanpl e 96 PCT/US2009/068576
153-(4- ((5-fluoro-2, 2-di met hyl- 2, 3-di hydr obenzof ur an- 4-yl ) net hoxy) pheny1) - 2
- et hyl propanoi c acid (125) [0647] H N§R (400 MHz, CDCl13) 67.10 (d.
2H). 6.89 (d, 2H), 6.82 (t, 1H)Y-6.62" youd. 03 (s, 2H), 3.07 (s, 2H),
3.04-2.98 (m 1H), 2.76-2.71 (m ~68-2/60 (m 1H), 201.45 (s. 6H).
1.18 (d, 3H). Exanple 97 F
(R -3-(3,5-difluoro-4-((5-fluoro- 4, 2-di met hyl- 2, 3-di hydr obenzof uran-4-y1) ne
t hoxy) phenyl)-2-net hyl propanoic acid (126) WO
2010/ 080 /1 76 [ 0648] u repar ed
'n'a i DS akha S (PRI R a7 61 Ehe EyRTRGe a2 6r D A (PR oo
MHz, CDCI53)7 662803603702.0m(m3BM), 2622630, 8 H502.60(m1H)), 151210, i), 1204)./=3.012 (s,
2H), 2.99-2.94 (m 1H), 2.75-2.70 (m 1H), 2.63-2.57 (m 1H), 1.46 (s, GH),
51.18 (d,H3HfD)- Exanpl e 98
3-( 44%5- chl oro-2, 2-di met hyl- 2, 3-di hydr obenzof uran- 7- yl ) net hoxy) - 2- net hoxyph
eny1) 92- met hyl propanoi ¢ acid (127) E3neple 39

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-methoxyphenyl)-2-

methylpropanoic acid (68)
o~ 0
o) MOH
O
Cl
[0590] 'H NMR (400 MHz, CDCls) & 7.05-6.99 (m, 3H), 6.52-6.48 (m, 2H), 4.96 (s, 2H),
10 3.79 (s, 3H), 3.00 (s, 2H), 2.98-2.94 (m, 1H), 2.84-2.80 (m, 1H), 2.66-2.61 (m, 1H), 1.48 (s,

6H), 1.15 (d, J = 7.0 Hz, 3H).

Example 40

3-(4-((2,3-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)-2-
methylpropanoic acid (69)

o
o F Son
0
15 F
|

[0591] LC-MS ESI m/z: found 375.1 [M-H]

Example 41

2-(2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorophenyl)cyclopropyl)acetic acid (70)

o F rOH
%\Oj;j/%o
F
Cl

144

20



Cl 10[ 0649] 1H NWR (400 MHz, CDCI3) 67.05-6.99 (m 3H), 6.52-6.48 (m 2H),
4.96 (s, 2H), 3.79 (s, 3H), 3.00 (s, 2H), 2.98-2.94 (m 1H), 2.84-2.80 (m
1H), 2. 66WQ.2610/08M371H), 1.46 (s, 6H), 1.15 (d, 3H). ExaRplAISa®9/068576

2- (3, 5- d|fluoro 44(5-fl uoro-2, 2-di met hyl- 2, 3-di hydr obenzof ur an- 4-

15y| ) met Hﬂi@/@]phéﬁMMkWOd\dH@p@D&ﬁbﬁoB@(lsl tH)aled (6.128) 6.61 (§.0658P Hszlkl\)’R (400

6 76 S ,
2 253%4 &72%1#2 A g%of 335 (1, M GRS kBT Aok (s

1.35- 1. 09§Q@(
3- (44(5- chI oro 2 -di met hy1-2, 3) di hydr obenzof ur an- 4-yl ) net hoxy) - 3. 5-di f | uor
ophenyl) - 2- net hyI propanoi ¢ acid (13:%)‘] ﬁyé{QQZOlO/ 080537PCT/ 1152009/ 068576
[ 0651] NVR (400 MHz, CDC13) 6 7.11 1 6.74 (d, 2H), 6.64 (d, 1H, 5.17
(s, 2B), 3.14 B<4- (@H} dlf®00192,2 @Ele(hry'l 2,13H)1hydzrol7®zgfu7®1 (ml)nmlﬂ)oxyB@B 2.58 (m
1H), 1.46 (s, 6H), 1.19 (difjluddbPhenplRampthelpt€ibnoic acid (71)
3-(3,5-di fluoro-4-((6-fluoro-2,2-di methyl-2, 3-di hydr obenzof ur an-4-yl ) net hox

y) phenyl) - 2- rnet hyl propanoi ¢ acj (Cj) (1%‘\%
O

- F
F
[0593] 'H NMR (400 MHz, DMSO-ds) & 7.27 (t, J = 9.2 Hz, 1H), 6.91 (d, J=9.2 Hz,
2H), 5.04 (s, 2H), 2.91 (s, 2H), 2.82 — 2.77 (m, 1H), 2.61 — 2.51 (m, 2H), 1.25 (s, 6H), 0.98
10 (d, /J=6.4 Hz, 3H). LC-MS ESI m/z: found 411.1 [M-H]".

Example 43

3-(4-((5,6-difluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (72)

0
0 m J\OH
0

F
F

15 [0594] 'HNMR (400 MHz, DMSO-dg) 4 7.31 (t, J = 9.0 Hz, 1H), 7.07 (d, J = 8.8 Hz,
2H), 6.90 (d, J = 8.8 Hz, 2H), 4.93 (s, 2H), 3.00 (s, 2H), 2.79 (m, 1H), 2.54 (m, 2H), 1.31 (s,
6H), 0.99 (d, J = 6.4 Hz, 3H). LC-MS ESI m/z: found 375.1 [M-H].

Example 44

3-(4-(((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)oxy)methyl)-3-fluorophenyl)-2-
20 methylpropanoic acid (73)

O
0] OH
o)

F

[0595] 'H NMR (400 MHz, DMSO-d) & 12.20 (s, 1H), 7.41 — 7.37 (m, 1H), 7.08 — 7.02
(m, 2H), 6.84 (d, / =8.0 Hz, 1H), 6.77 (d, J=7.2 Hz, 1H), 6.71 — 6.67 (m, 1H), 5.03 (s,
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[0652] H NMR (400 MHz, CDC13) 66.73 (d. 21-1). 6.59 (d, 1H), 6.42 (d, 1H),
4.98 (s, 102H), 3.03 (s, 2H), 2.98-2.93 (rn, 1H), 2.73-2.70 (m 1H),
2.63-2. 5ON0RAL0/BHY37 1.47 (s, 6H), 1.19 (d, 3H). Exanpl e PCOAIS2009/068576
3-(44(5-chl oro-2, 2-di met hy1- 2, 3-di hydr obenzof ur an- 4-yl ) net hox y) phenyl) - 2-

r net hyl pridhadebcs, &81)d2.89.3 2)830kh, CH)[ D653 12.A01G, 2MYRI .82 00 6Nz, 00[CT3)6.0
7.15-7.1 3H)., 2 d, 1H) 5.10 (s, 2H), 3.09(s, 2H),
3.03-2. 9 %’E?:HM :Mgﬁgi”’ézf‘i“ 57@@ 61 (m 1H), 1.44 (s, 6H), 1.17
(d, 3H). Exanple 103

202- (44(5- chl or o- 2, 2- di net hy1- 2, 3- difg8PsuEhzof ur an- 7- yl ) met hoxy) - 3-

met hy| pheﬁ%%k%é Q,Hals‘éngo[g}[ii%gdlo%%a@ )E%'etho%y%@.é@! @%@éﬂ?ﬁ%ﬁﬁ(ﬁg’g&@%ﬂ?8576

[ 0654] NVR OMHz, CDC13

6.76-6.66 (m 3H), 494(s 2H) . 463(s 2H) .9 300(s 2H), 2.12 (s, 3H),
1.49 (s, 6H). LG M5 ES! found 3750 EM eH 104

52- (44(4-chl oro-2, 2-di net hy1l- 2, 3-4] 8 nzof ur an- 7- ypnet hoxy) - 2-

met hyl phenoxy) acetic acid (133)
5 F
[0596] 'H NMR (400 MHz, DMSO-dj) & 12.08 (s, 1H), 7.12 — 7.07 (m, 3H), 6.94 (d, J =
8.4 Hz, 1H), 6.89 (d, /= 7.6 Hz, 2H), 5.28 (s, 2H), 4.96 (s, 2H), 4.88 (s, 2H), 2.80-2.79 (m,
1H), 2.57 — 2.54 (m, 2H), 0.99 (d, J = 6.0 Hz, 3H). LC-MS ESI m/z: found 345.1 [M-H]".

Example 46

10 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methylphenyl)propanoic acid (75)

O
O

F

[0597] 'H NMR (400 MHz, DMSO-d) & 12.09 (s, 1H), 7.01 — 6.99 (m, 2H), 6.95 — 6.92
(m, 1H), 6.76 (s, 1H), 6.71 — 6.69 (m, 1H), 4.86 (s, 2H), 3.01 (s, 2H), 2.70 (t, / = 7.6 Hz,
15 2H),2.40(t, J=7.6 Hz, 2H), 2.20 (s, 3H), 1.41 (s, 6H). LC-MS ESI m/z: found 357.5 [M-
HJ.
Example 47

3-(2-chloro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)propanoic acid (76)

cl 0
o) /©/\) J\OH
0

20 F

[0598] 'H NMR (400 MHz, DMSO-ds) & 12.20 (s, 1H), 7.23 — 7.20 (m, 1H), 7.05 — 7.01
(m, 2H), 6.97 — 6.95 (m, 1H), 6.90 — 6.88 (m, 1H), 4.92 (s, 2H), 3.01 (s, 2H), 2.84 - 2.79
(m, 2H), 2.48 — 2.43 (m, 2H), 1.41 (s, 6H). LC-MS ESI m/z: found 377.1 [M-H] .
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[ 0655] NVR (400MHz, CDC13) 6: 7.24 (s. 1H), 7.04 (s. 1H. 6.85 (d. 1H).
6.76-6.73 (m 1H), 6.67 (s, 1H), 4.93 (s, 2H), 4.64 (s, 2H), 3.00 (s,
2H), 2. 2W001031893371. 49 (s, 6H). LC 10Ms EST tniz: foun®#CIB2@9[088576 Exanpl e
105

2- (44(5-chloro-2, 2-di nmet hyl- 2, 3- di hyikaoipédtof ur an 7- yOret hoxy) phenoxy) acet i

c acid (134) d 1 N ( ) 7.01 (s, 1H),
6.90 (d, 2H), 6. 84§%%%%§}%'R{RQ ‘i‘”t'\)/?zzﬂ yﬁ%ﬁ %de‘é‘%?( 2H) .
1.45(s, 6H). LC MB ESL i nkYDf% ay@@gnﬂ o
3-(44(5-chloro-2, 2-di net hyl- 2, 3- di hydr ob nzofu an- 7-yl ) met hoxy) - 3. 5-
20di f | uor ophenyl )but anoi ¢ aci d /135) J,NMR (400MHz, CDC13) 6:
7.20 (s 1H). 7.01 (s, 1H). 6.7b-6. 69 5.03 (s, 2H), 2.93 (s, 2H,
2.56-2.44 (m 3H). 1.37 (s, 6H), LC-MS EST in/z: found 409.2
[M - WD 2010/ 080537PCT/ 1152009/ 068
3-(3,5-difluoro-44(5-nmet hoxy-2, 2-di met hyl-2, 3-di hydr obenzof uran- 7- yenmet hoxy
) phenyl) - 2- et hyI propanoi ¢ acid (136)

5 [0599] 'H NMR (400 MHz, DMSO-ds) 6 12.15 (s, 1H), 7.16 (t, /= 8.6 Hz, 1H), 7.02 (d, J

=7.6 Hz, 1H), 6.96 (d, J = 10.0 Hz, 1H), 6.81 (d, /= 12.0 Hz, 1H), 6.73 (d, / = 8.4 Hz, 1H),
4.90 (s, 2H), 3.01 (s, 2H), 2.72 (t, J=7.6 Hz, 2H), 2.44 (t, J = 7.6 Hz, 2H), 1.40 (s, 6H).
LC-MS ESI m/z: found 361.4 [M-H].

Example 49

10 3-(2,6-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)propanoic acid (78)

[0600] 'H NMR (400 MHz, DMSO-dy) 8 12.20 (s, 1H), 7.04 (d, J = 8.4 Hz, 1H), 6.98 (d,
J=9.6 Hz, 1H), 6.75 (d, J = 9.2 Hz, 1H), 4.91 (s, 2H), 3.01 (s, 2H), 2.73 (t, J = 7.6 Hz, 2H),
15 239 (t,J = 7.4 Hz, 2H), 1.40 (s, 6H). LC-MS ESI m/z: found 379.1 [M-HJ".

Example 50

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methoxyphenyl)propanoic acid (79)

O

F

20 [0601] 'H NMR (400 MHz, DMSO-ds) & 12.02 (s, 1H), 7.02 — 6.95 (m, 3H), 6.56 (s, 1H),
6.47 (d, J=8.0 Hz, 1H), 4.89 (s, 2H), 3.73 (s, 3H), 3.01 (s, 2H), 2.66 (t, J = 7.6 Hz, 2H),
2.37 (t,J=7.4 Hz, 2H), 1.40 (s, 6H). LC-MS ESI m/z: found 373.4 [M-H]".

Example 51
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5[ 0658] H NVR (400MHz, CDC13) 3:6.81 (s, 1H). 6.71-6.69 (m 3H). 5.11 (s.
2H). 3.74 (s, 3H), 2.98-2.94 (m 3H), 2.70 (m 1H), 2.60-2.55 (m 1H), 1.40
(s, 6H), WORTNg0s33H). LC-M5 ES1Im z: found 405.1 [M - ER&HAIS@02068576

3- (44(5- et hoxy- 2, 2-di rnet hyl- 2, 3-di hydr obenzof ur an- 7- yl ) net hoxy) pheny1) - 2-
10met hyl pr opanoi & (4&6iSech{d8-2)2-dimdtipg593-dihld fobhiVR (48 0Mmet@G)IR)- 3: 7. 08 (d,
2H), 6.93 (d, 2H), 6.81 (s, tEhhylgheb)fiopanord)acid(8I(s. 2H), 3.74(s, 3H),
3.02-2.99 (m 3H). 2.71 (m IH), 2.63-2.59 (m_ 1H), 1.47 (s, G4, 1.16 (d.
3H). LCG-M5 ES1 mz: found 369.3 . mpJ.e 109
3-(44(5-chloro-2,3,3-tiinmethyl-7 penzofur an- 7-yl ) met hoxy) - 3, 5-di f |
uorophenyl) - 2-net hyl propanoi ¢ a¢i 1 Cl [0660] NVR (400MHz, CDC13)

3: 7.23 (s, 1H). 6.97 (s, 1H). 6! (d, 2H). 5.08-5.04 20(m 2H), 4.35 (m
1H), 2.99-2.94 (m 1H), 2.71-2.56[(m 2H), 1.30 (d. 3H, 1.27 (s. 3H, 1.19
(d, 3H, 1.05 (s, 3H. LCGM ESI nfz: found 423.4 1M - Exanple 110
3-(4-((5- Xy i gt - li z r -yL) et - -di flu
or opheny1[9{5‘5Ej mﬁﬁﬁ i E@pl\gﬁ%i ]31‘0\/?%(2 flgyé?ji%gf@ 3@] 7%]-(&’ =G ﬁ?}@ﬁ), 705 (&j’
2010/ G80537PRPCTHA 150027 068H7,6.71 (d, J = 8.4 Hz, 1H), 4.86 (s, 2H), 3.01 (s, 2H), 2.70 (t, J =

7.6 Hz, 2H), 2.40 (t, /= 7.8 Hz, 2H), 2.20 (s, 3H), 1.41 (s, 6H). LC-MS ESI m/z: found

373.2 [M-HJ.
Example 52
3-(2-chloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-
10 propanoic acid (81)

Cl O
O
Cl

[0603] 'H NMR (400 MHz, DMSO-d) & 12.18 (s, 1H), 7.23 — 7.18 (m, 3H), 7.05 (s, 1H),
6.89 (d, J=8.4 Hz, 1H), 4.92 (s, 2H), 3.01 (s, 2H), 2.81 (t, /=7.6 Hz, 2H), 2.45 (t, /= 8.0
Hz, 2H), 1.41 (s, 6H). LC-MS ESI m/z: found 393.3 [M-H] .

15 Example 53

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-fluorophenyl)-
propanoic acid (82)

O

Cl

[0604] 'H NMR (400 MHz, DMSO-d) & 12.14 (s, 1H), 7.20 — 7.14 (m, 3H), 6.82 (d, J =
20  11.6 Hz, 1H), 6.74 (d, / = 8.4 Hz, 1H), 4.90 (s, 2H), 3.02 (s, 2H), 2.73 (t, J = 7.6 Hz, 2H),
244 (t,J=7.6 Hz, 2H), 1.41 (s, 6H). LC-MS ESI m/z: found 377.2 [M-H]".

Example 54

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,6-
difluorophenyl)propanoic acid (83)
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[0661] H NWR (400MHz, CDC13) 6: 6.78 (s, 1H). 6.68 (m 3H), 5.09 (s. 2H),
3.97-3.92 Om2H), 2.96-2.91 (m 3H), 2.700, 1H), 2.60-2.570, IH),

1. 39-1. 300 2919)0803B717 (d, 3H). LC-MS ES1 m z: found 419P8T[UAR00Y/0BERGNDI e
111

3-(44(5- (benzyl oxy) -2, 2-di rnet hyl- 2, 3-di hydr obgnzof ur an- 7-yl ) met hoxy) - 3, 5-
di fl uor opheny1l) - 2- rnet hyl pr opangi-¢ aci d OH [0662] | HNMR (400MHz,
CDC13) 6: 7.43-7.31 (m 5H), 6.8 ] 6.76 (s, 1H), 6.69 10(d, 2H),
5.11 (s, 2H), 4.98 (s, 2H), 2.97 03 (m 3H) 2.76 - 2.66 (m 2H),
2.60-2.56 (m 1H), 1.39 (s, 6H), ¥'17 (d, 3H. LCM ESI nmz: found 481.2[M
- Exanple 112 o

54(5-chl oro 2, 2-di met h 3-di h dr obenzof ur an- 7- yOret hoxy) - 2, 3- di hydr o- 1H
i ndene- 406 rbéWMl%(‘é)@uMHmEM O-dp@ 13 b663) Nm7(2loom(md§b1§)756d fr=25

(s 1H), 0 _( 1 el 95 (s.
3 073 g T oo 2 3803 AT R e =50 bl . 23T AT 2y
LC— I\/IS ESI .41 @; 6 pWE MB7HS DinzMounHBOEX dNVpHE. 113
205- ((5-fluoro-2. 2-di et hyl- 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2, 3-di hydro
- 1H-i 5dene-2- carboxylic acid (142) ExW@pRO30/ 080537PCT1U52009/ 068576

[0664] H NVR (400MHz, CDC13) 5: 7.08 (d. 1H) 6.97 (d, 1H). (s, 1H.
6.81-6. 77 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7- yl)methoxy) 2—

methoxyphenyl)propanoic acid (84)

o~ o)
) Jij/\)%”
o
Cl

[0606] 'H NMR (400 MHz, DMSO-dj) & 12.03 (br, 1H), 7.21 — 7.17 (m, 2H), 6.98 (d, J =

10 8.0 Hz, 1H), 6.56 (s, 1H), 6.47 (d, /= 8.0 Hz, 1H), 4.89 (s, 2H), 3.74 (s, 3H), 3.02 (s, 2H),
2.66 (t,J=7.6 Hz, 2H), 2.38 (t, J=7.8 Hz, 2H), 1.41 (s, 6H). LC-MS ESI m/z: found 389.4
[M-HT .

Example 56

3-(2-bromo-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5-
15 methoxyphenyl)propanoic acid (85)

Br

0
o) OH
0
_O
F
[0607] 'H NMR (400 MHz, DMSO-d) & 12.20 (br, 1H), 7.14 (s, 1H), 7.03 — 6.92 (m,

3H), 4.90 (s, 2H), 3.72 (s, 3H), 3.01 (s, 2H), 2.80 (m, 2H), 2.47 (m, 2H), 1.40 (s, 6H). LC-
MS ESI m/z: found 452.1 [M-H]'.

20 Example 57

3-(2-bromo-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5-
methoxyphenyl)propanoic acid (86)

149



(m 2H), 4.97 (s. 2H). 3.98-3.34 (m 1H), 3.28-3.14 (m 4H), 2.99 (s. 2H,
1.48 (s. 6H). LC-MS EST tniz: found 355.2 [M- 5Exanple 114

64(5-f | uowvo-2210080k3fet hy1- 2, 3- di hydr obenzof ur an- 7- yOnet h8<F)US20084p8376 0i C
acid (143) [0665] tH NWVR (400MHz, DMSO-d6) 8: 12.88 (br, 1H), 8.50
(s, 1H), 8.00 (d, 1H), 7.91- 7.8 (s, 1H), 7.27 (d. 1H), 7.04
(m 2H), 5.07 (s, 2H), 3.03 ( gH). LC-Ms ES1 ink:: found
365.0 [M - Example 115 3-(44 (5
-2, 2-di met hy1- 2. 3- di hydr obenzof
i sopr opoxyphenyl ) propanoi ¢ aci d ~°15[ 0666] H NVR (400MHz, CDC13) 5:
7.02 (d. 1H), 6.96 (d, 1H. 6.78 {d, 1H. 6.50-6.46 (m 2H), 4.95 (s, 2H,
4.51 (m 1H), 2.99 (s, 2H), 2.83 (m 2H), 2.62 (m 2H), 1.47 (s, 6H), 1.32
(d, 6H) . [b6B3YE IEETMRI'(M)JO N/{Hunnwm;ld@é[l\zzl tth, IPBXWID|—E7 M(Em 3H) 6.96 (s,
3-(44(5-chloro-2,2-d dr obenzof ur an- y)-2-

20i sopr opdRyHABKY, |2fbr%2)hh%n3&1> ai:‘i) ]d(s( Xlzlsﬁ S0, 284 07- 6@@53%&/@1@2@@%@68576

C [0667 c13) 6: 7.24 (d, 1H), 7.02 2H), 6.48
2H)[ 4. 9] %JES%EE%@ é[n‘hggH'bH{M , ) .99 (s, 2I(—|) 2H%s3 (m 2I(—|)S, 2.H232 (m 2I(—|)m

y) - 2-

i14717 gs 1.32 (d, 6H). LC—NB E%)(lalnn/p;ésg ound 417.0 [M- H . 5Exanple
2-((4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)thio)-acetic acid
87)

0 S\)J\OH
%OQ

[0609] 'H NMR (400 MHz, DMSO-dj) & 12.58 (br, 1H), 7.30 (d, J = 7.2 Hz, 2H), 7.02 —
10 6.94 (m, 4H), 4.90 (s, 2H), 3.61 (s, 2H), 3.00 (s, 2H), 1.40 (s, 6H). LC-MS ESI m/z: found

361.2 [M-HJ.
Example 59
2-((4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)thio)-acetic acid
(88)
o
PN A,
0
15 of

[0610] 'H NMR (400 MHz, DMSO-ds)  12.60 (br, 1H), 7.30 (d, J = 7.2 Hz, 2H), 7.23 —
7.18 (m, 2H), 6.95 (d, J = 8.0 Hz, 2H), 4.90 (s, 2H), 3.61 (s, 2H), 3.01 (s, 2H), 1.41 (s, 6H).
LC-MS ESI m/z: found 377.0 [M-H].

Example 60

20 (E)-3-(2-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenylacrylic acid (89)
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3-(44(5-chl oro-2, 2-di net hyl1- 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 2-

et hoxyphenyf | propanoic acid (146) o Cl [0668]H NMR (400MHz, CDCl13) 6:
7.24 (s, WP)2010080537(s, 2H). 6.48 (s, 2H). 4.94 (s, 2H). PCOBRIS@IMES7@H) ,
2.99 (s, 2H, 2.87 (m 2H. 2.63 (m 2H. 1.47 (s, 6H. 1.40 (t. 3H. LCM
ESIm z: found 403.3 [1\4 - Exanple 118
3-(2- et hoxy- 44( 5- net hoxy- 2, 2-
ypret hoxy) phenyl ) pr opanoi ¢ aci
CDC13) 6: 7.01 (in, 1H), 6.80 ( 0763
2H), 4.00 (m 2H), 3.73 (s, 3H) N 2798 (s, 2H), 2.85 (m 2H), 2.63 (m 2H),
1.45 (s, 6H), 1.38 (m 3H). LC ES1nm z: found 399.2 [1\4 - Exanple 119
203- (44(5-chl or o- 2- et hyl benzof uran- 7- yl ) met hoxy) - 2- et hyl phenyl ) pr opanoi c

aci d (14§61 MO 2OARUPBRRMECTHMIEIZY PEBPAR 11), 7.77 - 7.73 (m, 1H), 7.68 — 7.62
(m. 1H), 7.04 — 7.00 (m, 1H), 6.99 — 6.96 (m, 1H), 6.87 — 6.84 (m, 2H), 6.29 (d, J = 15.6
Hz, 1H), 4.95 (s, 2H), 3.01 (s, 2H), 2.69 — 2.67 (m, 2H), 1.41 (s, 6H), 1.10 — 1.08 (m, 3H).
5 LC-MS ESIm/z: found 369.2 [M-H]".

gbenzof uran-7-
F[0669] 11-1 NMR (400MHz,
8 (s, 1H), 6.50 (s, 2H), 4.97 (s,

Example 61

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
(trifluoromethyl)phenyl)propanoic acid (90)

F
FlF

F

10 [0612] 'H NMR (400 MHz, DMSO-dy) 8 12.22 (br, 1H), 7.39 — 7.37 (m, 1H), 7.23 — 7.20
(m, 2H), 7.03 — 6.97 (m, 2H), 4.98 (s, 2H), 3.00 (s, 2H), 2.89 — 2.86 (m, 2H), 2.49 — 2.44
(m, 2H), 1.40 (s, 6H). LC-MS ESI m/z: found 411.5 [M-H]".

Example 62

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
15 (trifluoromethyl)phenyl)propanoic acid (91)

F
FF

Cl

[0613] 'H NMR (400 MHz, DMSO-ds) 4 12.22 (br, 1H), 7.40 — 7.38 (m, 1H), 7.23 — 7.19
(m, 4H), 4.98 (s, 2H), 3.01 (s, 2H), 2.89 — 2.86 (m, 2H), 2.49 — 2.45 (m, 2H), 1.40 (s, 6H).
LC-MS ESI m/z: found 427.4 [M-H].

20 Example 63
3-(7-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1H-inden-
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Cl [0670]H NWVR (400MHz, CDC13) 8: 7.38 (s, 1H). 7.32 (s, 1H), 7.09 (d, 1H),
6.88 (s, 1H, 6.80 (d, 1H, 6.35 (s, 1H, 5.28 (s, 2H), 2.93 (rn, 2H),
2.67-2. 60802010/08pH37 2. 46 (s, 3H), 1.23 (m 3H). LC M5 ESTTIUSRM9/06850G6d 370. 9
[M- 5Exanple 120

3- (4- ((5-chl or o- 2- net hyl benzof udayiyprepdnpiveichio(®) - 3- f | uor opheny1l) - 2- et hyl pr
opanoi ¢ acid (149) Cl [0671]H NMR (4Q0MHz, DC13) 3: 7.38 (s, 1H). 7.31
(s, 1H). 6.99-6.93 (m 2H), 6.85 6.34(, I'H, 5.34(, 2H),
3.02-2.96 (m IH), 2.73-2.71 (1 2.59 ¢m IH), 2.45 (s. 3H. 1.18
(m 3H). LGMs EST trilz: found A~ Exanpl e 121 3-(44(5-tluoro

. 2-di met hy1- 2, 3- di hydr obenzof urag- ¥ yOrret hoxy) napht hal en- 1 - yppropanoic
acid (150) 15 OH [0672]H NWVR (4DOMHz, DVMSO-d6) 8: 8.41 (d. IH). 7.95 (d,
1H), 7.58-7.49 (m 2H). 7.25 (m f1H, 7.09 (d 1H), 6.86-6.81 (m 2H). 5.17

i( rs1k ZH) L[ﬁﬁﬁggg[ﬁlle (40311\%E12§QF§5% 61§)T7(9) 98 (m, 11%;% 941_' é%oﬁ( 1%_06 79 LC- M5 EST

203- (2 ((@Wﬁs hytd agln0)ded ! 1)H>4§©§( w% 90@(322% oy b3 3, dHhydephenzof ur
an-7- y1) oXy) phenyppr opanoi¢ aci d
=8.0 Hz, 2H), 2.12 - 2.06 (m, 2H), 1.48 (s, 6H) LC MS ESI m/z: found 383.1 [M-H]".

Example 64

3-(7-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1 H-inden-
4-yl)propanoic acid (93)

O
O
Cl

10 [0615] 'HNMR (400 MHz, CDCl3) § 7.26 — 7.24 (m, 1H), 7.05 — 7.02 (m, 1H), 6.92 (d, J
=8.2Hz, 1H), 6.71 (d, /= 8.2 Hz, 1H), 4.98 (s, 2H), 3.00 (s, 2H), 2.97 — 2.83 (m, 6H), 2.62
(t, J=7.8 Hz, 2H), 2.10 (t, J = 7.8 Hz, 2H), 1.48 (s, 6H). LC-MS ESI m/z: found 399.3 [M-
HJ.
Example 65

15 (R)-3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (94)

(0] o) (0]
o 875N 0 8- ~oH
H LIOH, H,0, H
0 —_— 0
Ph
F F

[0616] To a solution of lithium hydroxide (65 mg, 1.55 mmol) in water (2 mL) was added
30% hydrogen peroxide (0.4 mL, 3.88 mmol) and stirred for 30 minutes. The solution was
20  cooled to 0 °C and was added to a solution of (§)-5-benzyl-1-((R)-3-(4-((5-fluoro-2,2-
dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-methylpropanoyl)pyrrolidin-2-
one (805) (500 mg, 0.97 mmol) in 4:1 tetrahydrofuran/water (5 mL) at 0 °C. The reaction
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WD 2010/ 080537PCT/ 1152009/ 068576 [0673] I1-1 NWR (400MHz, DWVSO-d6) 3:721
(d. 1H). 7.03 (d, 1H), 6.93 (s, 2H), 6.80 (d, 1H), 4.92 (s. 2H), 4.26 (s,
2H), 3. 00VO=201021893372. 89 (m 2H), 2.83 (s, 6H), 2.78 (m P2HUS20094¥85(¢, G6H) .
LC-Ms ESI in,/z: found 400.4 I M- 5Exanple 123

3- (4- (( 5-vemetiart da- 2h&xw d'tﬁ'é(filaydwas guatichgddwaheodiomusuifite 748PEmet hdXkynnptiemy 1) - 2

e R L 458ty e e SOy G ) P
4.97 (s. c%b@ed tg’ 002 a%d %s (aghlf?éd)mt}?6ﬁ4{é—’| q’ﬂe ﬁc‘[ﬂeogg’l}aye@vés]ex@§act@d'0v1th qAY (s,

6H), 1.17 3H) . /vlz: found 396. Exanpl e 124 3444(2, 2-di
meth y1- 5%(:206,|d116t1 ouolr @ﬁstnhsudfzye) {dte@:del i W@Umﬂhﬁ warian Tylb)cnnipwoobpoyDCbhen

71): 25 RSN, 804 1 P By Tl AR R LR RO,

2. 74- 2. 690 fford(d)-3-@- @3 ok2, Qfﬂimé\h’i)éyl -2 3-8y drSbenBbhuranl7 36 nethoxgiphen d2Ms ES1
[viz: found 423.4 I M - ExarrPI e 125 203444(541 uoro-2rneth yl ydrobenzof

uran- 7- yhgthelprapagoig peid-(Phet MNNIB A2 bemCﬂClyX§ priopanéFd-abie 2164y (d,
J=9.7Hz, 1H), 6.91 (d, J=8.5 Hz, 2H), 6.79 (d, J = 7.6 Hz, 1H), 4.97 (s, 2H), 3.05 — 2.95
(m, 3H), 2.75 — 2.58 (m, 2H), 1.48 (s, 6H), 1.16 (d, J = 4.0 Hz, 3H). LC-MS ESI m/z: found

10 357.0 [M-HT.

Example 66

(5)-3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (95)

o} 0 o}
Q YN o) ¥ “OH
! LiOH, H,0,
0 N —_— o
Ph
F F

15 [0617] Compound (95) was prepared in a similar manner as that described for the
synthesis of (94). "H NMR (400 MHz, CDCl5) 8: 7.09 (d, J = 8.5 Hz, 2H), 6.94 (d, J = 9.7
Hz, 1H), 6.91 (d, /=8.5 Hz, 2H), 6.79 (d, /=7.6 Hz, 1H), 4.97 (s, 2H), 3.05 — 2.95 (m,
3H), 2.75 - 2.58 (m, 2H), 1.48 (s, 6H), 1.16 (d, J =4.0 Hz, 3H). LC-MS ESI m/z: found
357.0 [M-HJ.

20 Example 67

3-(4-(((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)amino)phenyl)-2-
methylpropanoic acid (96)

0
0 m J\OH
N

H

F

[0618] 'H NMR (400 MHz, DMSO-d) & 6.93 — 6.77 (m, 4H), 6.49 (d, J = 7.8 Hz, 2H),
25  4.05 (s, 2H), 2.98 (s, 2H), 2.70 — 2.66 (m, 1H), 2.47 — 2.39 (m, 2H), 1.40 (s, 6H), 0.95 (d, J
= 8.0 Hz, 3H). LC-MS ESI m/z: found 356.3 [M-H] .
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WD 2010/ 080537PCT/ 1152009/ 068576 [0676] 1H NVMR (400MHz, DMSO- d6)
3:7.07-6.99 (m 3H), 6.82 (d. 1H). 6.51 (s. 1H. 5.13 (s, 2H), 3.03-3.00
(m 4H), wWoeerpseld7(m 2H), 2.42 (s, 3H), 1.45 (s, 6H). PCTUSBEBSTBIHi z:
found 397.3 [M- H . 5Exanple 126 2-acetam doet hyl

3-(44(5-chl oro-2, 2-di net hyl 2, 3-di h;Edﬂaoipk;'rﬁ&)furan 7- yemet hoxy) - 3-

gto{ IUI : gﬁr S;ret 9%@(9%0%15 25dimé thE%r(ﬂH}(’/i enzo }aSnS— —calboggljilsd%)[lh%?jl;—b— A

3- (44(5-chl oro- 2, 2- di net hy1- 2, 3%%4%9965@&28#&?% 7-yl) net hoxy) -
103-(trifl uororret hy) pheny1l) - 2- net hyl pr panoic acid (38) (50 ng, 0.113

mml ), O0- (benzotri azol 1-y1))- N, oket ramet hyl ur oni ur

tetrafl uoroborate ng, 0.1 ), and.dli i sopropyl | am ne (393 RL,
0.225 mol) in DIVF ) wid stigged at ro W‘%r 30 mm then
N acet yl et hanol am n oy, —0—226—~wel)—was reaction m xture

was stirred at roo nper at ure GVELMPYht . Aft evaporatl on of solvent in
15vacuo, the residuerwas purpfhed by preparative HPLC to afford

2- acet am doet hyl 3444@6- 97

chl oro-2, 2-di net hyl- 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 3-(trifl uoronethyl)

pheny?d) - 2[061&3'[ Wﬂpcﬁl@p}imaheth{/llﬁS)di}(%onzofﬁfh%7 ca1bb>[‘§MR a(:(HX‘SOM{XZon@B@ﬁ&) 6:
7.39 (s, I H, 7.04 (m 2H), 7.05 - é 5.06 (s,
2H) . 1Ov:>(srﬁlemd ing 54131la13mgn;ne( A thg]_ﬁlesmgbqgigq gle szp_ﬂlem%o @3%) @Q (3rﬁ1g 1H)

EC—7 f\S/B- EéT(ﬁ?Br%(lg}no?)g\?%s d]rss%?{/eéi ?n déhﬁ)m on]rctﬂgne((a’mlg);gn’d elhﬁ%—(ﬁdalnﬂop}%g?l)—%— Hz, 3H).

3-(4-(45- m¢thyipmp2n<2atd(646b hl;i)])-lﬁg 3)4ﬁ2h uhlobbemhyﬂ amare-(D4mhln28fyfmhaiiand)lphenyl
) pr 0pan0|lo a%gf)}gosgl}o 2 ac1g\o yc%locla%/hg(%?cﬁe (6 gq{lﬁl(?gg%%cges ?Ol%/z ?n ethyl acetate) were
10 added and stirred overnight at room temperature. The reaction was purified in vacuo and
purified by flash column chromatography on silica gel with hexanes and EtOAc to give
ethyl 3-(4-(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-carboxamido)phenyl)-2-
methylpropanoate. The ester was dissolved in tetrahydrofuran (1.0 mL), methanol (1.0 mL)
and water (3 mL). Lithium hydroxide was added and the reaction was stirred at room
15  temperature for 4 h. The mixture was acidified with 1M HCI and diluted with EtOAc (3
mL). The organic layer was washed with brine (3 mL), dried over sodium sulfate and
filtered. The filtrate was concentrated in vacuo to yield 3-(4-(5-fluoro-2,2-dimethyl-2,3-
dihydrobenzofuran-7-carboxamido)phenyl)-2-methylpropanoic acid (97). 'H NMR (400
MHz, CDCls) 6 9.53 (br, 1H), 7.66 (dd, J =9.9, 2.6 Hz, 1H), 7.57 (d, /= 8.4 Hz, 2H), 7.19
20 (d,J=8.4Hz, 2H),7.02(dd, J=9.9,2.6 Hz, IH), 3.13 - 3.00 (m, 3H), 2.72 (m, 2H), 1.60
(s, 6H), 1.19 (d, /= 8.0 Hz, 3H).

Example 69
3-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
ethoxypropanoic acid (98)
o)
0
0
I
25 F
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Cl [0678] NMR (400 MHz, CDC13) 67.27 (bs, 1H), 7.08 (s, 1H), 7.01 (d, J= 8.2
Hz, 2H), 7.00(s. IH), 6.60 (d, J= 8.2 Hz, 2H), 4.21 (s, 2H), 2.98 (s, 2H),
2.84(t, JMOROB/IT2H), 2.62 (t, .1= 7.8 Hz, 2H), 1.48 PET/BRYEERGNp| e
128

3- (4- ((( E[OGZOJor 61 FMR 1008 Hy. 1CRCSy) GidBdidob erdzbur Hiy, B- Naneﬂﬂyéam toheny! )

?répﬁ?"”’- Pl 16° ( 2 my ity SSRUGA. 141} ST 050 0 EFRTS o1 20 5’ 75@ (d

=7.8 Fﬂiz 3?17|)Lc4\4§%s(1%¢/z %ﬂnd@S%%\giH 1.2H), 2.83 (t, J=7.7 Hz. 2.61
(t J = 2H) , arrple 129 3-(4-((5-chloro

2-di net hyl 3 oxo 2, 3- d| hydr obenzofur éey()rret hoxy) phenyl) - 2-

met hyl pr opanoi c aci d (158) 0 15C 11-1 NWMR (400 MHz, CDC13) 7.76(d,
J= 2.9 Hz2-(4Hp-(5-71ue®-2.3;dighethy]- 23Hi:ihyd10bﬁngzofhlalr87(y¢i)eth3'bp86r©xklmcetm—@qd @994 (d,
J =8.6 Hz, 2H). 5.10 (s. 2H) 3.0 (dd. J = 13.4, 6.5 HzO 1H), 2.76 - 2.60
(rn, 2H), 1.48 (s, 1. J . . :

203- (4-((5-chloro - ‘;

yl) met hox y) phen y1)-

650 99

[0621] A solution of 4-(2-(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDethyl)phenol (650) (164.1 mg, 0.573 mmol), ethyl bromoacetate (95.7 mg, 0.573 mmol),
cesium carbonate (265 mg, 0.688 mmol) and acetonitrile (5 mL) was heated at 50 °C for 18

10 hours. The reaction was concentrated in vacuo and then purified by flash column
chromatography with hexanes and EtOAc (30%). The ester was dissolved in
tetrahydrofuran (1.0 mL), methanol (1.0 mL) and water (3 mL). Lithium hydroxide was
added and the reaction was stirred at room temperature for 24 hours. The mixture was
acidified with IM HCI and diluted with EtOAc (3 mL). The organic layer was washed with

15  brine (3 mL), dried over sodium sulfate and filtered. The filtrate was concentrated in vacuo
to yield 2-(4-(2-(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)ethyl)phenoxy)acetic
acid (99). '"H NMR (400 MHz, CDCl3) 3 7.11 (d, J = 7.8 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H),
6.69 (d, J=8.4 Hz, I1H), 6.56 (d, /J=8.4 Hz, 1H), 4.65 (s, 2H), 2.96 (s, 2H), 2.88 — 2.73 (m,
4H), 1.43 (s, 6H). LC-MS ESI m/z: found 343.4 [M-H] .

20 Example 71

3-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-[ 1,1'-biphenyl]-2-
yl)propanoic acid (100)

S
0 o J\OH

Cl
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Cl Cl 158159 [0681] Conpound (159) was prepared in a simlar manner as that
described for the synthesis of 109. H NMR (400 WHz, CDCl13) 57.38 (d../ =
1.8 Hz, WP200/89%30d, .1= 1.8 Hz, 1H), 7.08 (d, J= 8.4 PCT/UBR)09/06853® (d, J=
8.5 Hz, 2H), 4.96 (s, 2H) 4.74 (s, 1H), 2.97 5(dd, J= 13.4, 6.6 Hz, 1H).
2.75 -2. 5[8622]1 Z‘HNM]R MO(MHZ,B]BMSQ(!@AB’(%E; —3H2. (nd 811, .62 (SJIH)&B(rslleBH)
Exanpl es

2 (A0 ( (54T 25 2350t ng £54mms 24 3,26 Gbettbof 7 & SRRy Ayt

cycl opr onggapm xyI iC aC| d (160) 10 OH [0682]H NWR (400 MHz, CDC13)

67.02 (d. J =8 Hz, 6.93 (m 3H). 6.79 (d, J = 7.9 Hz, 1H), 4.98 (s,
2H). 3.00 (s, 2H) 2. 61 22,45 (m 1. 188 1.76 (m 1H). 1.64 - 1.56 (m
1H), 1.48 (s. 6H), 1.38- 1.30 (m 1H). [0683] Chiral separation of (160),

usi ngSpr epai-&t-i (Y dluRegR £-Fackyl-B/31di0ydi2bén zof @ dn-T - yhmethdx yp bw-bighenyB2-nl/ mi n,
solvent system 2.5: 97.5: 0.1 ofyljpsepaRoopanioll01 Hexanes: Acetic acid
provided (160A) (RT = 12- 15 mnutes) and (160B) (RT = 20 - 23 m nutes).
(160A): ii NWR (400 MHz, CDC13) 67.02 ( J= 7.9 Hz, 21-1), 6.92 (dd, J=
18.5, 9.6 Hz, 3H), 6.78 (d, J = 6.9 Hz, 3 D97 (s, 2H), 2.99 (s, 2H),
2.62 - 2.44 (m | H, 1.86- 1.7 Sonl- 56 (m 1H). 1.47 (s.
6H). 1.39- 1.29 (m 1H). LC M5 ; 355.2 (MH)- 20. [0684] Chiral
separation of (160), using prepa i v&€ REgi s Pack, 5/100, 250 x 21.1 mm
flowrate 30 nL/mn, solvent system2.5: 97.5: 0.1 of iso-Propanol:
Hexanes: Acetic acid provided (166A) (RT = 12- 15 m nutes) and (160B) (RT =
20 - 23 minutes). (1608): tH NVR (400 MHz, CDC13) 6 7.02 (cf. = 8.5 Hz,

2L D) ool S BRSO (B o M 510y gH)S 69

-2.49 (m(m 3H). 673 (s85H) 49176, Th), M8, (s, RH64 2.6 (5182HDD2 2A6-)m, ZH)4Y3B$S 6Eh) .
1.38- 1. é/r’ CMs ES1 nilz: found 355.3 (MH). Exanple 132
3- (44@5 f[I'C& %E§I @/@fWW? SAME ;- hydr obenzof ur an- 7- yenet hoxy) phenyl ) pr opan

oic acid

Example 73

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5-fluoro-2-
propylphenyl)propanoic acid (102)

O
o) J\OH
O
F
Cl

15 [0624] 'H NMR (400 MHz, DMSO-dy) 8 12.15 (br, 1H), 7.18 (m, 2H), 6.96 (m, 2H), 4.96
(s, 2H), 3.01 (s, 2H), 2.70 (m, 2H), 2.42 (m, 4H), 1.47 (m, 2H), 1.40 (s, 6H), 0.87 (t, J = 8.0
Hz , 3H). LC-MS ESI m/z: found 419.4 [M-H]".

Example 74

3-(5-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
20 propylphenyl)propanoic acid (103)

o
N

0 OH
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5(161) [0685] 11-1 NMR (400 MHz, CDC13) 67.11 (d, J= 8.4 Hz, 2H), 6.96
(d, J= 9.4 Hz, 1H), 6.91 (d, J=8.4 Hz, 2H), 6.79 (d, J = 7.8 Hz, IH). 4.97
(s. 2H). WO2910(e80532H) , 2.89 (t, J= 7.7 Hz, 2H), 2.64 (t PCTAIST009/068576 2H),
1.48 (s. 6H). 10Exarrp|e 133 2-(44(5- quoro 2" .

di met hy 1-[0625]di i/ Mib 6HH 0¥ bz aRMB Q) et hbk by pHéng1opdme £ He, G2 an,(2HH23.90H

6.79 (d. W % %39%1%%?@@%4%721@1%3}% afHbip ey’ ed &7

(s, &). "pESVId $41 1n/z: found 403.4 [M-H
3-(2-et hyl "4- (5-fluoro-2, 2-di net hyl- 2, 3 di hydr obenzof ur an- 7- yer net hoxy)

phenyl ) propanoi ¢ acid (163) Eg(gﬁ%] —;51 1 NWVR (400 MHz, CDC13) 67.05
(d, J =83 Hz, 1H, 6.98 (d, J =9 : , 206.80 (m 3H), 4.97 (s,
2H), 2.99 (3-(42E)shl@ogd2-dimetdyl=3-gxF 2szlh52d-11))berzoﬁﬂan-—7 DBget{any)-2HghylB-47 (s,
6H), 1.21 (t, .1= 7.4 Hz, 3Hjuorkplemgl)prop3moidadid4(BhHt | uoro

"2-di net hyl-2, 3-di hydrobenzof uran-7-yl ) met hoxyy - 2-i sopropyl phenyl)
propanoic acid (164) WD 2010/0 5037PCT1 2009 (C))|§8576

0 0
Cl

[0626] 'H NMR (400 MHz, DMSO-ds) 4 12.16 (br, 1H), 7.85 (s, 1H), 7.70 (s, 1H), 7.03
(m, 1H), 6.92 (m, 1H), 5.14 (s, 2H), 2.76 (m, 2H), 2.58 (m, 2H), 1.38 (s, 6H), 1.06 (m, 3H).
10  LC-MS ESI m/z: found 419.3 [M-H]'.

Example 76
3-(4-((5-chloro-2,2-dimethyl-3-ox0-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
propylphenyl)propanoic acid (105)

o)
0 OH

Cl

15 [0627] 'H NMR (400 MHz, DMSO-ds) 3 12.11 (br, 1H), 7.85 (s, 1H), 7.67 (s, 1H), 7.05
(m, 1H), 6.80 (m, 2H), 5.07 (s, 2H), 2.73 (m, 2H), 2.41 (m, 4H), 1.50 (m, 2H), 1.40 (s, 6H),
0.89 (t, J = 8.0 Hz, 3H). LC-MS ESI m/z: found 415.1 [M-HJ .

Example 77
3-(4-((5-chloro-2,2-dimethyl-3-ox0-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluorophenyl)-
20 2-methylpropanoic acid (106)
0
0 m J\OH
o 0
F
Cl
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[0688] iff NWVR (400 MHz, CDC13) 6 7.05 (d, J = 8.0 Hz, 1H), 6.98 (d, J =
9.3 Hz, 1H). 6.89 (s. 1H). 6.83 - 6.70 (m 2H), 4.97 (s. 2H), 3.14- 3.04
(m 1H), WOB1K89532H), 2.93 (t, ./ = 7.8 Hz, 2H), 2.59 PCI/UB2689P6B7¢z, 2H),
1.47 (s, 6H), 1.22 (d, J = 6.6 Hz, 6H). S5Exanple 136

3- (4- ( (5-[P628r CHRNRARI(408tMHL: RMBQHHYF DIz oftlx 2186 Ts MIE)NBIOGX YD 2220 £ f | uo

r omet hoxy, e ) pr noi id 6 [O N 400 , 13) 7.16
(a2 g AT DIRToE Bl LG . S B Pobita 5 (s Tk i7Sdpy 11, o7
(s. 2H), Bs®n (1), 2 (s, 3811.06(d, I =4.6 -1y, By, 14HMs BsPA/4 Found 4655 [R1lrg:. 2H)
1.47 (s. 6H). Example 137

3-(44(5-chloro-2, 2-di net hyl- 2. 3- di hydr,ghenzaur an- 7- yOret hoxy) - 2-i sopr opyl ph
enyl) propanoic acid (166) 15C [0690] 'iff NWR (400 MHz, CDC13) 6 7.25 (s,
1H), 3.1 3-73-Oubrm-4-26)flucto-8R-disnettiyH)3-0:@-78-dilaldrotenz@uni- yl) iehhox dpdsny( s,

2H), 3.15- 3.05 (m 1H), 2.99 XwsethhropadoRhc{d(1071= 7.4 Hz, 2H), 2.60 (t,
J=7.5 Hz, 2H), 1.47 (s, 6H), 1.22 (d, J= 6.5 iz, 6H). Exanple 138

203- (44(5-chl oro- 2, 2-di net hy1- 2, 8- di hydr ghenzol ur an- 7-yl ) met hoxy) - 2- et hylph
enyl) propanoic acid (167) WD 2 §37PCIJ 182009/ 068576 Cl [ 0691]
11-1 NMR (400 MHz, CDC13) 6 7.95 p) Y 7.08 - 7.02 (m 2H), 6.83 (s, |
H, 6.77 (d, .1= 8.4 Hz, 1H), 4.95#s, 2H), 2.99 (s. 2H). 2.91 (t, .1=7.9
Hz, 2H). 2.66 - 2.56 (m 4H), 1.47f(s, 6H), 1.22 (t, J= 7.5 Hz, 3H)

5Exanpl e 139

[0629] 'H NMR (400 MHz, DMSO-ds) 3 12.14 (br, 1H), 7.73 (dd, J = 8.0, 4.0 Hz, 1H),
7.48 (dd, J=8.0, 4.0 Hz, 1H), 7.19 (t, /= 8.0 Hz, 1H), 7.02 (d, /= 12.0 Hz, 1H), 6.93 (d, J

10 =8.0Hz, 1H), 5.16 (s, 2H), 2.79 — 2.75 (m, 1H), 2.56 — 2.51 (m, 2H), 1.39 (s, 6H), 1.00 (d,
J=6.3 Hz, 3H). LC-MS ESI m/z: found 389.1 [M-H]J".

Example 79
3-(4-((5-chloro-2,2-dimethyl-3-o0x0-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (108)
0
o) MOH
o 0
CFs
15 Cl

[0630] 'H NMR (400 MHz, CDCls) & 7.77 (s, 1H), 7.58 (s, 1H), 7.43 (s, 1H), 7.32 (d, J =
8.4 Hz, 1H), 7.04 (d, /= 8.4 Hz, 1H), 5.19 (s, 2H), 3.09 — 2.97 (m, 1H), 2.76 — 2.68 (m,
2H), 1.48 (s, 6H), 1.20 (d, /= 6.7 Hz, 3H). LC-MS ESI m/z: found 455.0 [M-H] .

Example 80
20 3-(4-((5-chloro-3-hydroxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (109)
0 0
© o THEMGOR 0
F F
cl
109

Cl
106

158



3-(4-((5-chloro-2, 2-di met hyl- 2, 3-di hydr obenzof uran-7-yl ) net hoxy)-2-(trifluo
romet hoxy) phenyl ) propanoic acid (168) C [0692] 11-1 NWR (400 WHz,
CDC13) 6 WO02010(8053TH), 7.16 (d, J= 8.1 Hz, 1H), 7.05 (sPCTHS200006859¢0 - 6. 82
(m 2H), 4.95 (s, 2H), 3.00 (s. 2H). 2.92 (d, J= 7.9 Hz, 2H), 2.63 (d, J=
7.6 Hz, 29631]1 "leYa ¢cuti@thf. 3-Exafphiord-LQ@-dimethyl-3-oxo-2,3-dihydrobenzofuran-7-

O R B YD R S SRR 5 Bl oo gpano
6.90 (d. térra%ydfofhlzan/lﬁéfhanoﬁ(zfiﬁ 2(1§L)JVHQad&d%%dwn@bol@té;(dnde%tbmg40%53 (Tﬁmol?H)
3.06 (s, 2H), 3 (t 2H) 4H) (s, 6H),

1.23 (t, Afer 6hqle|agt10n3\|ugs stlEgcdmplce)lmwmqu@(tmpf@. {-dhours watel was added and the
(5- chI or o~

VD) <25 meE R BB aN B G T Sl oy S0 Do om0 sy M 00 e G

805170 [ QeR4donémmednd vidot) y‘i@@3Qﬂ%€5aé}Q6ﬁoL31h§'d1’ékj/’fQ|2acﬂuﬂéﬂflyl\Qr3 as that
descri bed for the synthesis of (94 tH NVR (400 MHz, CDCL3) 6 7, 24]\/&9
1H) 7 osill@éilomofueansﬂ}ybmﬂmyx3n uppgpheigyl g 2- n(lfahylswarrmeam uqsm) HY (s,

(?.)(490 Ka%cﬁf@ih)"’é? 43% j?l) ¥§P§zqg§|§;9f@aﬁ$ﬁ %gg} I3 8}7 é%i 8, }ngs 0 Hz,
((5 Chl ore4L(s22H), WEI’SI‘(S,YHH)Z 23)-3(?{11'11 1 }olr obeaa,of it 2164 (my; 1H), 1.49 (s, 3H), 1 34 (s,

| ) met hox -3-f|uoro hen y1 - nethyl propanoic acid (171
yh) 10 3@), L.18d, J 9Hz H)) LC-MS ES mr}z fgund4073[MH( )

Example 81

3-(4-((5-bromo-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (110)

(0]
O
Br

15 [0632] 'HNMR (400 MHz, CDCl3) 3 7.31 (s, 1H), 7.11 (s, 1H), 7.02 (d, J = 8.2 Hz, 2H),
6.84 (d, J=8.2 Hz, 2H), 4.89 (s, 2H), 2.95 - 2.91 (m, 3H), 2.73 — 2.47 (m, 2H), 1.41 (s,
6H), 1.10 (d, J = 6.8 Hz, 3H). LC-MS ESI m/z: found 418.0 [M-H].

Example 82

3-(4-((5-(4-chlorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
20 methylpropanoic acid (111)

1) B(OH),

i
@] m OEt CI M
0]
Pd(PPhs),, NaHCO5
2) LiOH
Br
110

[0633] A solution of ethyl 3-(4-((5-bromo-2,2-dimethyl-2,3-dihydrobenzofuran-7-

yl)methoxy)phenyl)-2-methylpropanoate (110) (80 mg, 0.179 mmol), 4-chlorophenyl
boronic acid (30.8 mg, 0.197 mmol), Pd(PPhs)4 (7 mg, 00.006 mmol), saturated sodium
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806171 10[ 0695] Compound (171) was prepared in a simlar manner as that
described for the synthesis of (94). IH NWR (400 MHz, CDC13) 6 7.24 (s,
1H), 7.03W0=010/08p§37 6.98 - 6.88 (m 21-1), 6.83 (s, 1H) PCHUF20008¢8524- 1),
3.02 - 2.92 (m 31-1), 2.75 - 2.65 (m 1H, 2.64 - 2.54 (m 11-1), 1.46 (s,
6H), 1. lidalfhonafe ©.@. OLHmetBp] (I1EXadp] andididene (0.64 mL) was heated in a

15(R) - 3-(4- chl 2 d d h f -7-vyl t.h -3-
o o e F ity St 31 6rCf MY SR0RSe %?ﬁ%w&%g‘a W Vb
Conpound 4di42)anWase Wﬁ%@%eiéﬁse@ﬁ?té@ ﬁﬁé ciigé @&ﬁ%@ﬁldtm fugl?ég 'bg bgeh for the
synt hesi s of (94). 13) 7 -7.23 (m

2H), 7. 1rolulnmlgmww@&wmﬁ/agismmwmssmﬁi Et@ﬁgc (@ﬁt%)zwffo@ 0iey! Bs(4- 2H)

gH)ll -éx a%gq g{’qil}‘lﬁllg)phenyl)7§2 dlmet?l(})/l &@dl&}@lbbenzoﬁlén 7- y%@ethoxy;p%erq}q) 2‘J = 6.7 He,

(S) - 3- (440&h gt Pamoats. Zhdiek REWAY dis 2ol eddin hoteihQBRMZah UT .8 Mnl7); He)haBSINOXYhE.B-
S5(tiifluoronethyl)phenyl)-2-nethyl propanoic acid (173) Cl Cl 808173
[0697] Covigowtd (§ 113) Litkigmphysiserriéei wiahadged japsl [herrepriionarasggipdhat rog@scr | bed

f(r)nr the %:%llﬁhggéll Stoha b3t MR A0 M aci R RhienBiM B1(Sia ahiblen Winldioa

(3 mL). The organic layer was washed with brine (3 mL), dried over sodium sulfate and
10 filtered. The filtrate was concentrated in vacuo to yield 3-(4-((5-(4-chlorophenyl)-2,2-
dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-methylpropanoic acid (111). 'H
NMR (400 MHz, CDCls) 6 7.43 —7.39 (m, 3H), 7.34 (d, /= 8.3 Hz, 2H), 7.28 (d, /= 8.3
Hz, 1H), 7.09 (d, /= 8.2 Hz, 2H), 6.94 (d, J = 8.3 Hz, 2H), 5.05 (s, 2H), 3.07 (s, 2H), 3.00
(dd, J=13.4,6.4 Hz, IH), 2.73 - 2.67 (m, 1H), 2.62 —2.58 (m, 1H), 1.51 (s, 6H), 1.17 (d, J
15 =6.8Hz, 3H). LC-MS ESI m/z: found 449.1 [M-H] .

Example 83

3-(4-((5-(4-fluorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (112)

mL o) mLoH
Pd(PPhy),, NaHCO O 0o
3/4s 3
2) LiOH
O 112
F

110

20 [0634] Compound (112) was prepared in a similar manner as that described for the
synthesis of (111). "H NMR (400 MHz, CDCly) & 7.44 — 7.38 (m, 4H), 7.16 — 7.02 (m, 4H),
6.95 (d, J=8.3 Hz, 2H), 5.05 (s, 2H), 3.07 (s, 2H), 3.03 (dd, /= 13.4, 6.4 Hz, 1H), 2.80 —
2.68 (m, 1H), 2.67 - 2.56 (m, 1H), 1.51 (s, 6H), 1.17 (d, J = 6.8 Hz, 3H). LC-MS ESI m/z:
found 433.2 [M-HJ .

25 Example 84

3-(4-((5-(3-chlorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl )methoxy)phenyl)-2-
methylpropanoic acid (113)
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6.93 (rn, 2H), 5.06 (s, 2H), 3.08 - 2.90 (m 3H), 2.75 - 2.60 (m 2H), 1.48

(s, &), 1.17 (d, J 10= 6.7 Hz, 3H). Exanple 145

3- (4- ( (3,802 e080%87i 0-5-fl u PCT/US2009/068576

or o- 2. 2-di et hy1- 2, 3-di hydr obenzof uran- 7- yenet hox y) phenyl)- 2-meth yl prop

anoic acid (174) 15[ 0698] 11-1 N BevHz, CDC1l3) 57.09 (d, J= 8.4 Hz,
2 ga

2H), 6.97 (d, JE 9 Hz, 1H), 8.6 Hz, . 6.78 (d, 9= 9 Hz, 1H),
_ Q2H) | SoHBH), 1.17
O

4.97 (s, 2H), - 2.55
(d. J= 6.9 Hz, 14

i 0-5- chI oro- 2, Zpdﬁphﬁ?'é{\'wc% 2, 3- dilhy/dr obenzof uran-7-yl ) net h
c WO

3-(4-((3, 3-di deu
oxy) - 3- 20f | uor ophenyl) - 2- net hyl pr%b%fhm ¢ acid (17
., CDC13) 6 7.26 (s.
=~@8.4 Ha13 1H), 5.03 (s,

2010/ 080537PCT/ 1152009/ 068576 [0699] iff NVR (400

IH), 7.04 (s. IH). 6.98 #06.88 (m 2H), 6.82 (d, .

oH). 2.98 (dd, .1 = 13.6, 6.6 Hz, 1H), 2.76 - 2.65 (m 1H). 2.60 (dd, J =
13.5, 7.7 1.47 . b 1.17 (d...J = 6.9 . | 147
3. (aa( 10651, Sibapdisde 1 i hepdectib sl Bastielay Bt e 7o et ho
Xy) - 3- ?hﬂlkﬂ%pmﬂhymmﬂwﬂ)@)*M?I-Iirf{‘ﬂbmg}%Oﬂ@ﬂm¢6@rﬁIZH)( 173@)«1 J=Gls Hz

[ 0700] NVR (400 MHz, CDCl3) 6 7 % kgl 2H). 7.10-
6 97 (m 121—))735—(7817@1 31y 7.03 (83 7 8d, Hz. 2H) 1392 (d. 4 =8 iz, ZH) 5@5@§ 2H2 62 (m

o 549 B¢, 1), 3.0 ot fn, 49T 8 3y, 2.64 - 2.59 (m, 1H), 1.52 (s, 6H),

1.17 (d, J = 6.9 Hz, 3H). LC-MS ESI m/z: found 449.0 [M-H]".

Example 85
3-(4-((5-(2-chlorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (114)

1

- e (OO gy e

Pd(PPhs),, NaHCO,
2) LiOH

cl
10 110 O 114

[0636] Compound (114) was prepared in a similar manner as that described for the

synthesis of (111). "H NMR (400 MHz, CDCly) & 7.47 — 7.38 (m, 1H), 7.35 — 7.27 (m, 3H),

7.24 —7.19 (m, 2H), 7.08 (d, J = 6.9 Hz, 2H), 6.93 (d, J = 6.6 Hz, 2H), 5.05 (s, 2H), 3.08 (s,

2H), 3.04 — 2.93 (m, 1H), 2.74 - 2.71 (m, 1H), 2.65 — 2.60 (m, 1H), 1.52 (s, 6H), 1.15 (d, J
15 =8.0Hz, 3H). LC-MS ESI m/z: found 449.2 [M-H]J".

Example 86
3-(4-((5-(3-methoxyphenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (115)

" B(OH);

1.
0 m OFEt /Q/\HJ\
O
Pd(PPh3),, NaHCO,
2) LiOH
Br

110
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Exanpl e 148

3-(4-((5-chloro-3. 3-di net hyl- 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) pheny1) - 2-
met hyl pr op@re108ewsrd (177) Cl 15[ 0701] iff NWVR (400 WEL/USCDIDBIS76
7.26(s, IH, 7.10 (d, J=7.3 Hz, 2H). 7.00 (s, 1H), 6.91 (d, .1= 8.2 Hz,
2H), 4.970637] 2EH)mpehnd811(S). wafprdpareddinQlsifidael, h3ner a6th3t ddzcriliet-fo) the2. 76 -

3 Caa 5 AT o A1AT YR 308 Mt PG ERT P gtam7 ek RO T -

h zl z
&22) 6237/71()26@12 ﬁ@”ﬁ)t)m(i I%gP@Q@'(cP l{{)ac‘!’ 4 Zﬁ) 6 £ (dE 97-082%H HII%VB ({63(@ J}sz7 .
Hz, 1H), »340&, §H), 3AH)(s, A41R8. 0(15 2.9¢4m, JZH)98 7(9dd2 53am1Bn 1.58. (8 Gﬂi) LAY, 2. 76 -

6.5 10 a1 /oo BSOS Bk el o*is | 14

3-(44(2, 2-di met hy1- 2, 3-di hydr obenzlc\)/gr an- 4m) met hoxy) - 2, 3-di met hyl phenyl ) p
ropanoi c acid (179) 5[0703] 11-1 N CDC13) 67.13 (t, J= 7.8 Hz,
|4H)9,3 ? 982|(_|;3|- 3— 0—3(2?2 Wnetﬂ}lﬁiégﬁ(t@fzucﬁQzqueth%fﬁplger@l H_Z?;a g@ﬂﬁh%ob@g,'?é(:fgraﬁ 7/ZO (r8n 02::?2

: S. : s , : :
S 2o (. 3 d&ﬁieth H?(ﬂ.e 91) meth?}bp oﬂd%mc d(1 6)6
3-(3,5-difl uoro- 44(2 met hyI benzol mpr@;ﬁ%*ﬁ- 7- yI ) rret hoxy) phenyg)) - 2-net hyl pr

opanoi ¢ 10aci (180 mj\ M
0] OH
CF,
(J

Pd(PPhg),, NaHCO;
2) LiOH

Br
110 g CF, 116

10 [0638] Compound (116) was prepared in a similar manner as that described for the
synthesis of (111). "H NMR (400 MHz, CDCls) & 7.74 (s, 1H), 7.68 (d, J = 8.0 Hz, 1H),
7.51 —7.49 (m, 3H), 7.32 (s, 1H), 7.10 (d, J = 8.6 Hz, 2H), 6.95 (d, J/ = 8.4 Hz, 2H), 5.06 (s,
2H), 3.09 (s, 2H), 3.03 — 2.98 (m, 1H), 2.76 - 2.59 (m, 2H), 1.52 (s, 6H), 1.17 (d, /= 6.9
Hz, 3H). LC-MS ESI m/z: found 483.1 [M-H]J.

15 Example 88

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
((dimethylamino)methyl)phenyl)-2-methylpropanoic acid (117)

O
0 J\OH
O
N~

Cl |

[0639] 'H NMR (400 MHz, DMSO-ds)  9.24 (s, 1H), 7.30 (s, 1H), 7.24 — 7.23 (m, 3H),

20  7.11(d,J=8.8 Hz, 1H), 5.00 (s, 2H), 4.20 (d, / = 4.7 Hz, 2H), 3.03 (s, 2H), 2.89 — 2.76 (m,
1H), 2.70 (s, 6H), 2.57 — 2.48 (m, 2H), 1.42 (s, 6H), 1.02 (d, / = 6.4 Hz, 3H). LC-MS ESI
m/z: found 431.7 [M-HJ".

Example 89
3-(4-((5-(diethylamino)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
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[0704] 'H NWMR (400 MHz, CDC13) 67.63 (d, ./ = 7.6 Hz, 1H), 7.37 - 7.28 (m
2H), 7.01 (s, 1H), 6.74 (d, J = 8.7 Hz, 2H), 5.33 (s, 2H), 3.01 -2.93 (m
1H), 2.75V02082803%7 1H), 2.64 - 2.56 (m 4H), 1.19 (d. FPETAISW0BOE353H) .
LC-M5 EST tniz: found 375.0 [ MH . 15Exanpl e 152

2- (54(2- et hyl benzol bl t hi ophenﬁ%{lmprepmm/e)cécﬂ(ﬂ&)ii hydr o- 1H-i nden-1 -yl ) aceti
c acid (181) [0705] 'H NWR (40 CDC13) 6 7.67 - 7.58 (m 1H),
7.32 (d../ = 4.8 Hz, 2H), 7.11 20(d, J— J&(Hz 7.02 (s, 1H), 6.92 (s,
1H), 6.86 (d, J= 8.2 Hz, 1H), ob. 251( 2H), 3. 62 - 3.47 (m loH, 2.96 -

2.77 (m 3H). 2xp0Q (s, - 2. 2H) ~1,84- 1 ouH) . Exanpl e
153 @
2-(6-((5-fluoro- dlcf'rethyl 2, 3-diy 1. ofur
t et r ahydr onapht halgn- I-yI)acetlc a% g (1 2)
2010/ 080537PCT/ USZ009/ 068576 06| lH N|\|vv(4?0w|sz CDC13) 5 7.08 (d.
.1 =8.5 Hz, 1H. 6.97 (d, 199Hz 6.79'(d, J = 8.3 Hz, 2H), 6.70
(s, 1H), 4.96 (s, 2H) 3187 -3.23 (m 1H) 3.00 (s 2H), .79 - 2.67 (m
3H), 2.59 - 2.50 (m 1H), 1.98- 1.64 (m 4H). 1.48 (s, 6H). LC-M5 EST m z:

found 38 (% 154 7-

(5- onl or 48 G kR A R AR arme S h kR gy ols . .

tetr ahydr}cb)mq:nlitww;blmnyl)-zym%mggﬁ opaname d1 {0839 mg, 0.17 mmol), diethylamine (0. 08 mL,
5 0.78 mmol), [1,1-biphenyl]-2-yldi-tert-butylphosphine (16 mg, 0.052 mmol),

>9I ) met hoxy) -1, 2, 3, 4-

tris(dibenzylideneacetone) dipalladium (47.6 mg, 0.052 mmol), and sodium #-butoxide (25
mg, 0.26 mmol) in toluene (2 mL) was heated in a pressure tube at 80 °C overnight. Water
was added and the reaction was extracted with ethyl acetate and the combined organic
layers dried over sodium sulfate, filtered and concentrated in vacuo. The crude compound

10 was purified by flash column chromatography on silica gel with hexanes and EtOAc (50%)
to give ethyl 3-(4-((5-(diethylamino)-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)-2-methylpropanoate. The ester was dissolved in tetrahydrofuran (1.0
mL.), methanol (1.0 mL) and water (3 mL). Lithium hydroxide was added and the reaction
was stirred at room temperature for 24 hours. The mixture was acidified with 1M HCI and

15  diluted with EtOAc (3 mL). The organic layer was washed with brine (3 mL), dried over
sodium sulfate and filtered. The filtrate was concentrated in vacuo to yield 3-(4-((5-
(diethylamino)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (118). 'H NMR (400 MHz, CDCls) 6 7.38 (s, 1H), 7.18 (s, 1H), 7.09
(d, J=8.1 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 5.04 (s, 2H), 3.84 — 3.47 (m, 2H), 3.34 - 3.09

20 (m, 2H), 3.06 (s, 2H), 3.01 — 2.89 (m, 1H), 2.78 — 2.57 (m, 2H), 1.51 (s, 6H), 1.18 (d, J =
6.7 Hz, 3H), 1.07 (t, / = 6.9 Hz, 6H). LC-MS ESI m/z: found 410.4 [M-H] .

Example 90

3-(4-((2,2-dimethyl-5-(1 H-tetrazol-1-yl)-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (119)
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Cl 10[0707] 1H NWR (400 MHz, CDC13) 57.24 (s, 1H), 7.09 (d, J= 8.5 Hz, 1H)
7.04 (s, 1H), 6.79 (dd, J=8.6. 2.6 Hz, 1H). 6.70 (d, J= 2.5 Hz, 1H), 4.95
(s, 2H), W802010/088323 (m IM, 3.00 (s, 2H), 2.81 - 2. 69PCHUS2MP/0685761 - 2. 50
(m, 1H, 2.01 - 1.64 (m 4H). 1.48 (s. 6H). LC-MS EST tniz: found 401.0
(M FH) +. Exanpl e 155 o

153- (3-chl or o-4- ((5-fl uoro- 2, 2-di-oet hyﬂ@’!-\g%’wdr obenzof uran- 7-yl ) met hoxy)
phenyl) - 2- rnethyl propanoi ¢ aci [0708] 1H NWR (400 MHz, CDC13)
67.21 (s, 1H), 7.08 - 6.90 (m 3 6.80 (d, J = 7.2 Hz, 1H), 5.06 (s, 2H),
3.04 - 2.91 (m 3H), 2.76 - 2.66 (m | H, 2.63 - 2.54 (m 1H, 1.48 WO
2010/ 080537PCT/ 1152009/ 068576 (SN, , 1.17 (d, J=6.9 Hz, 3H. LC M5
393.0 (MrH+). LC-MB EST ink.: fouh#! 393.0 (M+H) +. Exanple 156

3-(44(5-chl -12 2-di t hyl-2, 3-di hydrob f -7-vyl th h 1) - 3-
o et ot HeEh T B Stk oD D T 06 Ba L R 4GB KA (o B B Ty Lo

R e T T
103- (44( 2.62 (or2id)2] 35 ds, 6k i 18 2, 3-=dlb. By, HelZ0MS BRI 72y F)umet408 0y MpHeTiy 1) - 3-
met hyl but anoi ¢ acid (186)

5 Example 91

3-(4-((7-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (120)

O
OH
0O
O
F

[0642] 'H NMR (400 MHz, CDCl3) 8 7.10 (d, 2H), 6.92 (m, 1H), 6.87 (d, 2H), 6.79 (m,
10 1H), 4.89 (s, 2H), 3.07 (s, 2H), 3.00 (m, 1H), 2.76-2.61 (m, 3H), 1.51 (s, 6H), 1.17 (d, 3H).

Example 92

3-(3,5-difluoro-4-((7-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (121)
0

FD/\HLOH
o]
o)
F
F
15  [0643] 'H NMR (400 MHz, CDCls) 6 6.86 (t, 1H), 6.76-6.70 (m, 3H), 4.99 (s, 2H), 3.16
(s, 2H), 2.95 (m, 1H), 2.71 (m, 1H), 2.59 (m, 1H), 1.52 (s, 6H), 1.18 (d, 3H).

Example 93

2-(3,5-difluoro-4-((7-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)
cyclopropanecarboxylic acid (122)

0
0
0
20 F F

[0644] 'H NMR (400 MHz, CDCl5) 8 6.86 (t, 1H), 6.75-6.72 (m, 1H), 6.62 (d, 2H), 4.99
(s, 2H), 3.15 (s, 2H), 2.49 (m, 1H), 1.83 (m, 1H), 1.64 (m, 1H), 1.52 (s, 6H), 1.31 (m, 1H).
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[0710] 11-1 NWMR (400 MHz, CDCI3) 6 7.27 (d. J= 9.6 Hz, 2H). 6.97 (d, J=7.1
Hz, I H, 6.93 (d, .1=9.6 Hz, 2H), 6.79 (d, .1= 7.1 Hz, 1H). 4.97 (s. 2H).
3.00 (s, ¥O201008687(s. 2H). 151.48 (s, 6H), 1.44 (s, 6HPCTHS2PI0685168

3-met hyl1l-3-(44(2,2,5-trinmethyl-2, 3-di hydr obenzof uran- 7-yl ) met hoxy) phenyl ) bu
tanoic acid (187) 20[ 0711] NVR ( 4Gxagk 94CDC13)) 67.27 (d, J= 8.8 Hz,

2.5 (5, 20Tkt Tl By 2ol Al Lo v
|

O.

ES1m z: found 369.0 (MH)+. Exanpl¥ Jage 0/ 080537PCT1U52009/ 068576
3-(4-((5-chl oro-3H spi ro[ benzof ur an- 2, 0
r-cycl opent ane] - 7- ypnet hoxy) ph 1)-2- net hylpkopanoic acid (188) C
[0712] H NWVR (400 MHz, CDC13) 67 (s, .6’8 (d../ = 8.3 Hz, 21-1),
7.04 (s. 1H. 5 6.91 (d, J= 8.3 494 (s, 2H), 3.15 (s, 2H), 3.10 -
2.90 (m 1H), 2.77 - 2.66 (m 1 .65 - 2.53 (m 1H), 2.11 - 2.04 (m
2H). 1.94- 1.82 (m 2H), 1.80- 1.62 (m 4H), 1.16 (d, .1= 6.9 Hz, 3H).
LC- M5:ES Z:1 A8 ( NS I ;
- (aa(s- 1o 4 BN e B Obe bt - Y0y SIS ok 5 but ano
ic acid 10(2E89}.54 (m, 1H), 3.08 (s, 2H), 2.92-2.77 (m, 3H), 2.51-2.41 (m, 2H), 1.83-1.74 (m,

1H), 1.52 (s, 6H).

Example 95

3-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
10 methylpropanoic acid (124)
0

F OH
d
o
F
F

[0646] 'H NMR (400 MHz, CDCl3) & 6.80-6.70 (m, 3H), 6.63-6.60 (m, 1H), 5.10 (s, 2H),
3.12 (s, 2H), 2.96 (m, 1H), 2.72 (m, 1H), 2.60 (m, 1H), 1.46 (s, 6H), 1.19 (d, 3H).

Example 96

15 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (125)
0

OH
O,
O

F

[0647] 'H NMR (400 MHz, CDCl3) 8 7.10 (d, 2H), 6.89 (d, 2H), 6.82 (t, 1H), 6.62 (dd,
1H), 5.03 (s, 2H), 3.07 (s, 2H), 3.04-2.98 (m, 1H), 2.76-2.71 (m, 1H), 2.66-2.60 (m, 1H),
20 1.45 (s, 6H), 1.18 (d, 3H).

Example 97

(R)-3-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)
phenyl)-2-methylpropanoic acid (126)
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[0713] 1H NWR (400 MHz, CDC13) 67.08 (d, ./ =8.1, 2H), 6.97 (d, 1H), 6.90
(d../ =8.1 Hz, 2H), 6.79 (d, 1H). 4.97 (s, 2H). 2.99 (s, 2H). 2.60 (t. .1
= 7.5 Hz,Wop10/8086 (t. .1 = 7.4 Hz, 2H), 1.98- 1.83 (mMPCZHS20090687¢s, 6H).
LCGMs ESI mz: found 357.3 (MH . 15Exanple 161

4-(35d|fluoro4((5fluoro ZCE I met hy1- 2, 3- di hydr obenzof uf an- 7-

yl ) met hoxy) pheny ut an : 0) [ 07 ' J\t‘y‘la-lz CDC13)
66.98 (d, 1H), 6. m (dONoHy: | 5. £2.96 (s. 2H),
2.58 (t, .1= 7.6 oH) , [2. 36 | = 7.3 He, 271.82 (m 2H),

1.41 (s, 6H. LCMESl mz: found 393.1 (MH . Exanple 162
3-(4((5-fluoro-3H spiro[ benzofuran-2, |

-cycl opent ane] - 7- ypnet #bxy) pheny1) - 2- net hyl propanoi c'cid (191) WO

10/ 080537PCT/ 1152009/ 068576 [0715] 11-1 NMR (400 MHz, CDCI3) 6 7.08 (d.
= 8 1 APp48]6. @8npowddg¥2€)rwasPypardl NG sfmiilagmannpr s Hat de_EH)lbed4f0961€(s 2H) ,
.15

hy, 21390ty O R R chrfd fo S M afho sSed milf NG (o

6.8 Shig,2rBt.12 koM, ESY-2r4zim, fleyntd 788302 nd, WHbi 2. Eacarml(ﬁl 163, 1.46 (s, 6H),

-(5- g(5 fl uoro- 3H—sp| ro[ benzofuran- 2, 1' - cycl opent ane] - 7-yl ) met hoxy) - 2. 3- di
hydr 051H-!-Ih@leAH)- yl Y acetic acid (192) OH 10[0716] 1H NVR (400 MHz, DVBO)
6 12.16 (s. 1H), 7.06 (d, .1 = 8.3 Hz, 1H). 7.00 (d, IH, 6.92 (d. IH).
6.82 (s. IH, 6.72 (d, J= 8.2 Hz, |Hxampleg® (s, 2H), 3.31 -3.23 (m 1H),

LA t@‘*‘ga@-s@é@-ﬁéi@ﬁée&%lﬁkﬁlhwﬁog’&@@%@%g— I L D

153- (4- ((5- f 1 uor o- 3H spi r o[ benZ¥ ﬂ%{ﬂ oic a

i -cyc]opentane]-7-yl)netlioxy)p]ienyl )p@ angic acid (193)
0 MOH
O
Cl

10 [0649] 'HNMR (400 MHz, CDCl5) 8 7.05-6.99 (m, 3H), 6.52-6.48 (m, 2H), 4.96 (s, 2H),
3.79 (s, 3H), 3.00 (s, 2H), 2.98-2.94 (m, 1H), 2.84-2.80 (m, 1H), 2.66-2.61 (m, 1H), 1.46 (s,
6H), 1.15 (d, 3H).

NGCGCPRPWGEGN T

Example 99

2-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-
15 yDmethoxy)phenyl)cyclopropanecarboxylic acid (128)
0

F
d OH
o)
. F
[0650] 'H NMR (400 MHz, CDCl3) & 6.81-6.76 (m, 1H), 6.66-6.61 (m, 3H), 5.10 (s, 2H),

3.11 (s, 2H), 2.52-2.47 (m, 1H), 1.87-1.82 (m, 1H), 1.68-1.63 (m, 1H), 1.46 (s, 6H), 1.35-
1.30 (m, 1H).

20 Example 100

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-3,5-difluorophenyl)-2-
methylpropanoic acid (129)
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[0717] 11-1NWR (400 MHz, CDC13) 6 7.11 (d, J= 8.1 Hz, 2H), 6.98 - 6.86 (m
3H), 6.79 (d, J =7.5 Hz, IH), 4.96 (s, 2H), 3.15 (s. 2H). 2.89 (t, J= 7.7
1.81 -1.63 (m 4H). LC-MS ES1 tn/z: found 369.1 (MH Exanple 165 WD
2010/ 080537PCT/ 1152009/ 068576 . Q
-2, ] tane] - 7-

yl ) met hoxy) phenyl ) cycl opr opaneca ok cid (194) [0718] [1-1 NWR
(400 MHz, CDC13) 67.02 (d. J = 8. , 2 696-687(m 3H), 6.79 5(d,
2 02 (m 1 9 I f ound
21870 (M['ﬁ_ﬁ@l] Pﬁﬁ}wé&z@@ NHD; By 5% 3%, 11£S A, 21, 6. GRS 17 2
ropanoi c acdgcli gl%) 10CI [0719] H NWR (400 MHz, CDC13) 67.22 (s. 1H),
7.11 (d, Hy 1y, 7.04 (s, 1H), 6.91 (d, J= 8.2 Hz, 2H), 4.94 (s,
2.00 fm 2H), 1.96- 1.84 (m 2H) 1E821np1611065 (m 4H). LC-NMS ESI ,nlz:
found 3853%3 (M --??FHEPA 12 hdb _4-yhmeth -2-
4-(4-((2, %J(%Strl rnlgt gl 8531%1 Céﬁ(f?%)?mlan o)>1<]§/t %Xgngﬂeﬁ%&t anoi c

[0652] 'H NMR (400 MHz, CDCls) & 6.73 (d, 2H), 6.59 (d, 1H), 6.42 (d, 1H), 4.98 (s,
10 2H), 3.03 (s, 2H), 2.98-2.93 (m, 1H), 2.73-2.70 (m, 1H), 2.63-2.58 (m, 1H), 1.47 (s, 6H),

Hz. 2H). wWOoe4wosoyz 7.8 Hz, 202H), 2.14- 2.01(m 2H), 1POB/US20098685(én 2H),
2- (44(5-t luor o- 3H spi r o[ benzof ug
.1= 8.5 Hz, 1H), 4.96 (s, 2H), 3.15 (s. 2H). 2.62 - 2.48 (m 1H, 2.12 -
3-(4((5- cﬂH)oBcMm—I-zspJ}O(mzmz(ﬁf UHy2.25-270awc 1 Bipené D S8 ify, yH),netdhexghiphenyl ) p
2H) , 3.15'(5 2H), 2. 89 (t, J=7.3 Hz, 2H), 2.64 (t, J=7.9 Hz, 2H), 2.15 -
acid (196)

1.19 (d, 3H).

Example 102

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (131)
0

g MOH
O

15 Cl

[0653] 'H NMR (400 MHz, CDCl3) & 7.15-7.10 (m, 3H), 6.89 (d, 2H), 6.64 (d, 1H), 5.10
(s, 2H), 3.09 (s, 2H), 3.03-2.98 (m, 1H), 2.74-2.71 (m, 1H), 2.66-2.61 (m, 1H), 1.44 (s, 6H),
1.17 (d, 3H).

Example 103

20 2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
methylphenoxy)acetic acid (132)
o

Q Q/ O\/U\OH

Cl
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[0720] H NMR (400 MHz, CDC13) 6 7.10 - 7.00 (m 3H), 6.96 - 6.87 (m 3H).
4.97 (s, 2H), 2.97 (s. 2H), 2.60 (t, ./ =7.3 Hz, 2H), 2.35 (t, .1 =7.3
Hz, 2H). W02610(e80533H). 1.98- 1.85 20(rn, 2H), 1.46 (s, GHI/USR@NBESI nl z:
found 353.1 (MH . Exanple 168 4-(4-((5-chloro-2,2-dineth y1-2,3-dih

ydr obenz q0e84n- T NMRret0on), mhmyj é) Gt Ino}, ciHa)cV ds (dLQH)) 7.00s, 1H), 6.76-6.66
2010/ 080537PCT1U52009/ 068576

(o1 Py 38, £ G221 5y 275 300 (Gt 13 (0 . | 30s: OR) I 048 ESfgic 2 9
(s.2H). 1-7.6 Hz, 2H), 2.36 (t. .1 = 7.4 Hz, 2H), 1.95 - 1.85
(r 2H) fg“’ﬁp%ﬁo[M " LC-M5 ES| mz: found 373.4 (MH . S5Exanple 169
(35d|fluoro 4((2,2,5-trinethyl- ;&R} robenzof uran-7-yl ) met hoxy) pheny
| ) but anoi ¢ acid (198) [072 i( RUiN (400 MHz, CDC13) 67.03 (s,
1H), 6.90 (s, 1I—B-(4-6(46:Tllc(rd-,2,2-alpme8hﬁ - diidHobedBu@B-7¢ §)mekhxy)2-93 (s, 2H),
2.57 (t, J= 7.6 Hz, 2H), 2. 36ndthylpHenoXycdtz, ac2HI332. 25 (s, 3H), | .98 -
1.81 (m 2H), 1.39 (s, 6H). LC-M5 EST mz: foynd 389.2 (MH . Exanple 170
4- (44(5-chl oro- 2, 2-di net hyl- 2, 3. di hydrob nch ran 7- yQOret hoxy) - 3, 5-
di f 1 uor ophenyl ) butanoic acid (1 150 OHll 1 NMR (400 MHz, CDCI3) 6
7.22 (s, | H, 7.04 (s, | H, 6. ;O 5.05 (s. 2H) 2. 96
(s, 2H), 2.58 (t. .1 = 7.6 Hz, 2. 36 t 1 73Hz 2H). 1.95- 1.83 (m
2H), 1.41 (s. 6H). LCMs ESI niz: found 409 1 (MH . Exarrple 171

[0655] 'H NMR (400MHz, CDCl5) &: 7.24 (s, 1H), 7.04 (s, 1H), 6.85 (d, 1H), 6.76-6.73
(m, 1H), 6.67 (s, 1H), 4.93 (s, 2H), 4.64 (s, 2H), 3.00 (s, 2H), 2.27 (s, 3H), 1.49 (s, 6H). LC-
10 MS ESI m/z: found 375.0 [M - H].

Example 105

2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenoxy)acetic acid
(134)

0
0 /©/ O\/U\OH
o

Cl

15 [0656] 'HNMR (400MHz, CDCl3) §: 7.20 (s, 1H), 7.01 (s, 1H), 6.90 (d, 2H), 6.84 (d,
2H), 4.91 (s, 2H), 4.54 (s, 2H), 2.97 (s, 2H), 1.45(s, 6H). LC-MS ESI m/z: found 363.1 [M -
HJ.
Example 106

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
20 difluorophenyl)butanoic acid (135)

o
F
Q OH
0
F
cl

[0657] 'H NMR (400MHz, CDCls) &: 7.20 (s, 1H), 7.01 (s, 1H), 6.75-6.69 (m, 2H), 5.03
(s, 2H), 2.93 (s, 2H), 2.56-2.44 (m, 3H), 1.37 (s, 6H), 1.23 (d, 3H). LC-MS ESI m/z: found
409.2 [M - HJ.
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204- (44(5-fluoro-2, 2-di net hyl- 2, 3- di hydr obenzof ur an- 7- yDnmet hoxy) phenyl ) - 2-
met hyl but anoi ¢ aci d (200) WD 2010/ 080537PCT/ 1152009/ 068576 [0724] 11-1
NVR (400 WB20100BGB3) 67.08 (d. J= 8.5 Hz, 2H), 6.97 (d, PCHUS2@99685(d, J=
8.5 Hz, 2H), 6.78 (d, 1H). 4.97 (s, 2H). 2.99(3, 2H), 2.59 (t, .1= 7.9 Hz,
2H) 2.55 - 2.44 (m 1H), 2.08- 1.9Bx{mpleddy, 1.76- 1.61 (m 1H), 1.47 (s,

172 L 223 ((95 C{lﬂUOIO 4- ((gtﬂetholj()y 2 &'%n’%@h}ﬁ%r:% d%ydlobenz&gllan— —yljjmg:Mox )phean pl e

4- (4- ((5-chl or o- 2. 2- di met hy1- 2 BelyleR8BissEr dPGh- 7- y1 ) net hoxy) pheny1) - 2-
met hyl but anoi ¢ acid (201) Cl [O0725] NWMR (400 MHz, CDC13) 67.24 (s, 1H),
7.09 (d, J=7.7 Hz, 2H), 7.03 ( . : J:7.7, Hz 2H), 4.95(s,
2H), 2.99 (s. 2H), 2.60 (t, J=(7,)\9 2.55 -2.43 (m 1H), 2.08- 1.93
(m 1H), 1.79- 1.63 (m 1H), 1. , 1.22 (d. .1=6.9 Hz, 3H. LC M
EST in/z: found 387.5 (MH). Exa
3-(44(5-fluoro-2, 2-di net hyl- 2. 3-&i hydr obenzof ur an- 7- yl ) met hoxy) - 3-

15net hoxyphenyl )pr opanoi c acid (202) O [0726] 'H NVR (400 MHz, CDC13)
66. 995(d. [0&5&] '61 8BIK ¢100MHz, @lxlb{zé 618) (s, BHBG.71- (669611(3111) 2H)L, (s 62HS)63 (74 J—
8.3 Hz, 2 98 2

ohy 5 6d A 398 A5 g 70 (i by 3 05 Tt Wl 1 I s Hals”
20Exanpl é@‘klm/z Jound 405.1 M HJ".

3- (44(5- chI or o- di met hyl- 2, 3- di hydr obenzof ur an- 7- yOret hoxy) - 3-

Example 108

3-(4-((5-methoxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
10 methylpropanoic acid (137)

O
0O

o)

-~

[0659] 'H NMR (400MHz, CDCl5) &: 7.08 (d, 2H), 6.93 (d, 2H), 6.81 (s, 1H), 6.69 (s,
1H), 4.99 (s, 2H), 3.74 (s, 3H), 3.02-2.99 (m, 3H), 2.71 (m, 1H), 2.63-2.59 (m, 1H), 1.47 (s,
6H), 1.16 (d, 3H). LC-MS ESI m/z: found 369.3 [M - H]".

15 Example 109

3-(4-((5-chloro-2,3,3-trimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)-
2-methylpropanoic acid (138)

Cl

[0660] 'H NMR (400MHz, CDCls) &: 7.23 (s, 1H), 6.97 (s, 1H), 6.70 (d, 2H), 5.08-5.04
20 (m, 2H), 4.35 (m, 1H), 2.99-2.94 (m, 1H), 2.71-2.56 (m, 2H), 1.30 (d, 3H), 1.27 (s, 3H),
1.19 (d, 3H), 1.05 (s, 3H). LC-MS ESI m/z: found 423.4 [M - H]".

Example 110

3-(4-((5-ethoxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)-2-
methylpropanoic acid (139)
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met hoxyphenyl ) propanoic acid (203) 0 C WD 2010/ 080537PCT/ 1152009/ 068576
[0727] 11-1 NWR (400 MHz, CDCI3) 6 7.26(s. |H, 7 01 (s | H). 6.84(d. J=

8.1 Hz, IMP.20B/0BB3(s. 1H). 6.66 (d, .1= 8.1 Hz, tB¢T(lE52002H§§a763 87 (s,
3H), 2.98 (s, 2H), 2.88 (t, ./ =7.6, Hz 2H), 265 t.. = 7.6 H, H, 1.47
(s, 6H). LCGMs ES1 /viz: found 389.2 (MH. arrple 175 5(9)- 2- (54(5 fl uoro
. 2-di met hy1- 2, 3-di hydr obenzofur ol-y >g#, 3- di hydro- 1H

i nden- 1- yI)acetlc acid (204) (400 MHz, CDCI3) 6 7.08 (d.
J=8.0 Hz, 1H. 6.97 (d, J=9 H)F687(s 1H). 6.83 - 6.77 (m

2H), 4.97 (s. 2H). 3.63 - 341(m lH) 2.99 (s. 2H), 2.97 - 2.72 10(m 3H),
2.51 - 234(m 2H) , 183- 1.71 m 1H), 1.48 (s, 6H). LC-Ms ES1 /viz:
found 369.2 (MH) . nple 176

hyar o 1PORGE %Ws@gﬂﬁ%&&?é SR ,1%?%[%%2 TR 200

?/g'z 1&)'303(1?11) 2f), 72 59’612(9‘1‘ émlk‘n) 277(%%1(1@4) §6?S28574$}|)|T|ZI1H§1HBQ 17340( oy gﬂ) i“r')(d 638(7)0

(s, 2H, 32H)95C MSE‘ZS?n(/mfoBM)41923E‘4—-H2 33 (m 2H). 1.85 - 1.68 (m IH).
1.48 (s, 6H). LCMS ES! found 385.1 (MH-. 20Exanple 177
3-(4465-chl oro- 2, 2-di net hy1- 2, 3-di hEdaimplerlsz ur an- 7- ypnet hoxy) phenyl ) pr opan

oic acid (208} \ s benzyloxy)-2.2-dimethyl-2.3-dihydrobenzofuran-7-ylmethoxy)-3.5-
difluorophenyl)-2-methylpropanoic acid (140)

S

[0662] 'H NMR (400MHz, CDCls) 8: 7.43-7.31 (m, 5H), 6.92 (s, 1H), 6.76 (s, 1H), 6.69
10 (d,2H), 5.11 (s, 2H), 4.98 (s, 2H), 2.97-2.93 (m, 3H), 2.76 — 2.66 (m, 2H), 2.60-2.56 (m,
1H), 1.39 (s, 6H), 1.17 (d, 3H). LC-MS ESI m/z: found 481.2[M - H]".

Example 112

5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1H-indene-2-
carboxylic acid (141)

o C : 0]
0] OH
Cl

[0663] 'H NMR (400MHz, CDCls) &: 7.25 (s, 1H), 7.09 (d, 1H), 7.03 (s, 1H), 6.86 (s,
1H), 6.80 (d, 1H), 4.95 (s, 2H), 3.40-3.36 (m, 1H), 3.28-3.15 (m, 4H), 2.99 (s, 2H), 1.47 (s,
6H). LC-MS ESI m/z: found 371.0 [M - H].

15

Example 113

20 5-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro- 1 H-indene-2-
carboxylic acid (142)
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Cl WO 2010/ 080537PCT/ 1152009/ 068576 [0730] tfl NWVR (400 MHz, CDCl3) 67.24
(s. IH, 7.11 (d, J =7.7 Hz, 2H). 7.04 (s, 1H), 6.91 (d, .1 =7.7 Hz, 2H),
4.96 (s, XPR2010080B7(s. 2H), 2.89 (t, .1= 7.7 Hz, 2H), 2P6A/USe(09/04857¢. 8 Hz,
2H), 1.47 (s. 6H). LG M ESI nilz: found 359.1 (MHI. Exanpl e 178

5(R) - 2-(54(5-11

uor o- 2, 2-di net hyl- 2, 3-di hydr obe o uranhoxy) 2, 3-di hydro-1H

i nden-1-y1) acetic acid (207) 179t 7 NWRU'400 MHz, €DCl 3) 67.08 (d.
J=8.2 Hz, 1H). 6.97 (d, J= 9.9 IH), 6.87 (s. 1H). 7.80 - 7.75 (m 2H),
4.97 (s. 2H). 3.63 - 3.41 (m 1H),F 3. 00 (s. 2H), 2.95 - 102.73 (m 3H),
2.53 -2.34 (m 2H) 1.85 - 1.70 (m 1H). 1.48 (s, 6H). LC-Ms ESI /viz:
found 36906641M 'H NMEEO Iz, TRCL) 5: 7.08 (d, 1H), 6.97 (d 1H), 6.85 (s, 1H), 6.81-6.77

nycr o 313 e P, P Qg Tl ™ 4 8 7B S kB e

CDC13) amgggs(m/z Jfgundgﬁog[md,lg 1 =8.2 He, 7.04 (s, 1H), 6.87 (s.
1H). 6.81 (d, 6(s 2H) , 360-3.42(m 1H). 3.00 (s.
2H). 2.95 - 274(m 3H), 2.54 - 2.82.(p 24), 1.86 -1.71 (m 1H), 1.48 (s,

6H). LC-MS ES! In/z: found 384.9 (MHy." 20Exanpl e 180
2- ( 3- f | uor 6-(@4{l8erb12ibd mnah W-Hi-getydyoberz @uidn Hy diobibnzyof Angrivhoic acid (143)

[0665] 'H NMR (400MHz, DMSO-dy) 8: 12.88 (br, 1H), 8.50 (s, 1H), 8.00 (d, 1H), 7.91-
7.83 (m, 2H), 7.49 (s, 1H), 7.27 (d, 1H), 7.04 (m, 2H), 5.07 (s, 2H), 3.03 (s, 2H), 1.43 (s,
10 6H). LC-MS ESI m/z: found 365.0 [M - H]".

Example 115

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
isopropoxyphenyl)propanoic acid (144)

oJ\ 0
0

F

15 [0666] 'HNMR (400MHz, CDCl5) 8: 7.02 (d, 1H), 6.96 (d, 1H), 6.78 (d, 1H), 6.50-6.46
(m, 2H), 4.95 (s, 2H), 4.51 (m, 1H), 2.99 (s, 2H), 2.83 (m, 2H), 2.62 (m, 2H), 1.47 (s, 6H),
1.32 (d, 6H). LC-MS ESI m/z: found 401.8 [M - H].

Example 116

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
20 isopropoxyphenyl)propanoic acid (145)
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yl ) met hoxy) phenyl ) cycl opr opanecar boxylic acid (209) WO

2010/ 080537PCT/ 1152009/ 068576 [0733] 114 NWR (400 MHz, CDC13) 7.00 - 6.88
(m 2H), W0g881/@B0BT (m 3H). 5.04 (s, 2H), 2.99 (s. 2H) PCZ/US2009/08854@ (m
1H, 1.86- 1.74 (m 1H), 1.69- 1.54 (m 1H). 1.47 (s, 6H), 1.38- 1.27 (s.
1H). LC-MS ESInmiz: found 373.1 (MH . Exanple(181

52- (44(5-chl oro-2, 2-di met hy1- 2, i hydr an- 7-yl ) nmet hoxy) - 3-

t | uor ophenypcycl opr opanecar boxyIN i ) Cl [0734] 114 NWMR (400
MHz, CDClI3) 7.23 (s. IH), 7.04 ( IH). 6,94 (t. J=8.6 Hz. IH). 6. 80
(t..1=11.7 Hz, 2H), 5.03 (s, 2H),.2.99 (s, 2H). 2.57- 2.42 (m 1H), 1.86-
1.72 (m 101H), 1.68- 1.54 (rn, 1 ,147(s &), 1.36- 1.27 (rn, 1H).

o (SRR ST ONSER PRI BB G ML O3 2 45t AL S Sy 1) - 3-

met hyl butmou@mm, dH§ 219]9)(5,1511) 2[&37(3512H1,12161\m 1H00. 4N/|'(E, 6HIDC33)d, 6H)SLCA.
J=7.7 He, Hz, | H), 6.90 (d, J=7.4 Hz, 2H), 6.79 (d,
J= 79HzM§ IMZ ?ur(ds4172%M ;!499(5 2H), 2.61 -2.51 (rn, | H), 2.50 -
230§5m2H) 2.27 - 2.09 (m 2H), 1.47 (s, 6H), 0.96 (d. J= 6.2 Hz, 3H).
LG MBSEST /viz: found 371.2 (MH). BEdExplagllé 183 4-(4-((5-chloro

- 2-di met hy1- 2, 3- iy dr ARE020T A QIR AR RRGAX ) 515ine B )Y but anoi ¢
acid (212) « ethoxyphenyl)propanoic acid (146)

I

[0668] 'H NMR (400MHz, CDCls) &: 7.24 (s, 1H), 7.02 (s, 2H), 6.48 (s, 2H), 4.94 (s, 2H),
10 3.99 (m, 2H), 2.99 (s, 2H), 2.87 (m, 2H), 2.63 (m, 2H), 1.47 (s, 6H), 1.40 (t, 3H). LC-MS
ESI m/z: found 403.3 [M - HJ.

Example 118

3-(2-ethoxy-4-((5-methoxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylD)methoxy)phenyl)propanoic acid (147)

oJ 0
0 /©/\)J\OH
0

15 A0

[0669] 'H NMR (400MHz, CDCl5) &: 7.01 (m, 1H), 6.80 (s, 1H), 6.68 (s, 1H), 6.50 (s,
2H), 4.97 (s, 2H), 4.00 (m, 2H), 3.73 (s, 3H), 2.98 (s, 2H), 2.85 (m, 2H), 2.63 (m, 2H), 1.45
(s, 6H), 1.38 (m, 3H). LC-MS ESI m/z: found 399.2 [M - HJ.

Example 119
20 3-(4-((5-chloro-2-methylbenzofuran-7-yl)methoxy)-2-ethylphenyl)propanoic acid (148)
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WO 2010/ 080537PCT/ US20091068576 [ 0736] NMR (400 MHz, CDCl13) 67.25 (s. IH),
7.06 (d, J=8.6 Hz, 3H), 6.90 (d. J= 7.9 Hz, 2H), 4.96 (s, 2H). 2.99 (s,
2H), 2.63v020103803h 3H). 2.29 - 2.08 (m 2H). 1.48 (s, PEHUS2099685(¢l. .1 =
6.2 Hz, 3H). LC-M5 ESI nilz: found 387.3 (MH . Exanples 184A and 184B
5243, 5-dal uoro-44(5 uoro-2, 2-di met hyl-2;3-di hydr obenzof ur an- 7-

yl ) met hoxy) benzyl ) cycl opr opanec boxyli 213) [0737] 1H NMR (400
MHz, CDCl13) 6 6.97 (d. .1 = 9.5¢ .79 (d../ =7.5 Hz, 1H), 6.60 (d,
J= 8.9 Hz, 2H), 5.05 (s, 2H), 2. (s, 2H), 2.43 (t, J=6.9 Hz, 2H), 1.75 -
1.63 (m 101H), 1.39 (s, 6H), 1. - 1.25 (m 1H), 1.01 -0.82 (m 2H).
LC-M5 ESI nilz: found 405.5 [0738F Chiral separation of (213), usi ng
preparative Pirkle Coval ent (R R Whel k- O( rz) 2, 10/100. 250 x 21.1 mm
flow ratl@6H] mH NMR (%Wéhﬁl%@sl%rﬁ%ﬁ@am 78245, 1%7@96%H®I 68§ié§<anes

Tomt hut oot 6 B2 AHe SS9 88 Sl ol HeEpd 6300 AL AT oM, )

6.79 (d, LJZ%@nBPHZLClM)SESﬁzﬁbedndﬂOQE[M HHz, 2H), 5.05 (s, 2H), 2.95 (s,
2H), 2.43 (t, .1 =7.7 Hz, 2H), 1.75 - 1.63 (m 1H), 1.39 (s, 6H), 1.35 -
1.25 gm 1H), 0.98 - 0.83 (m 2H). EQfAPL 1€biral separation of (213), using
preparative Pirkle Covalent (R R Wel k-0(r) 2, 10/100, 250 x 21.1 mm flow
rate 30 nLAriA(S-gipipehimelydhearyipranggylpethogy)- PSompbpanbl-maty pepans
Acetic acid, provided (213A) ( RT = ;%Dgl‘m)nut es) and (213B) (RT = 14.0

m nut es) . (2138) 11-1 NWMR (400 Mz, 13) 6 6.97 (d, J= 9.9 Hz, IH),
6.79(d, J =7.1 Hz, | H), 6.60 (d, J= H, 5.05 (s, 2H), 295(5,
2H), 2.51 -2.30 (m 2H), 1.75 - 64? H39 (s, 6H), 1.35- 1.26 (m
1H), 0.91 (ddd, .1= 11.9, 6.7, anpl e 185

252- (44(5-chl oro-2, 2-di net hy1- 2, |hydrobenzofuran 7-yl ) met hoxy) - 3, 5-

di f1 uor obenzyl )cycl opr opanecar box lic acid (214) cl WO

2010/ 080537PCT/ 1152009/ 068576 [ 07 0 NVR (400 MHz, CDCE) 67.23 (s. |IH),

(o 10 theth B GR Bpodpun ek ﬂ% “%”zoﬁ(@ Mg soygin g s
11, 004 10, B44(( 112D 34LCM, E63 01T 1H) oM 242 40 | (D) o5 Examn eH1.86

53-(44(2, 2-di met hy1- heny 3-di hydr obenzof ur an- | ) met hox henyl ro
ano,(c gc,2d45 (s 3D, 18(11P3H) fes ESIn?}z found 375.2 [M - ] =y y) phenyl)prop

Example 121

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)naphthalen- 1 -
yl)propanoic acid (150)

[0672] 'H NMR (400MHz, DMSO-dy) &: 8.41 (d, 1H), 7.95 (d, 1H), 7.58-7.49 (m, 2H),
7.25 (m, 1H), 7.09 (d, 1H), 6.86-6.81 (m, 2H), 5.17 (s, 2H), 3.36 (m, 2H), 3.02 (s, 2H),
2.79 (m, 2H), 1.48 (s, 6H). LC-MS ESI m/z: found 393.4 [M - H]".

15

Example 122

20 3-(2-((dimethylamino)methyl)-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (151)
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(215) [0741] 1H NWR (400 MHz, CDC13) 6 7.55 - 7.46 (m 3H), 7.38 (t, ./
= 7.5 Hz, 2H), 7.33 - 7.26 (rn, 2H), 7.11 (d, J= 8.2 Hz, 2H), 6.95 (d, J=
8.4 Hz, 2Mp208/B&3(s, 2H), 3.08 (s, 2H), 102.89 (t, J= PCEHUS2009Pp8576 2. 64
(t, J= 7.7 Hz, 2H), 1.51 (s, 6H). LC-Ms ESI nfz: found 401.2 Exanple 187
2- (54( 2. 2-di met hy1- 5- pheny1- 2. 3- di hydr gpbenzof ur an- 7- yOret hoxy) - 2, 3- di hydr o-
| Hi nden- 1-yeacetic acid (216), 15 TO0YV42] N§R (400 MHz, CDCl13) 6 7.54 -
7.47 (m 3H), 7.39 (t, J =7.3 H) , -oﬂ26(m 2H), 7.08 (d../ =
8.2 Hz, 1H), 6.92 (s, 1H . 6.84 = 1H), 5.06 (s, 2H), 3.62 -
3.44 (rn, 1H), 3.08 (s, 2H), 2.9 276(m 3H) 2.51 - 2.35 (rn, 2H),
1.85- 1.70 (m IH, I .52 (s. 6|—|).F LC-Ms EST /77/z: found 427.2 (MH.
20Exanpl e 188

(10 ey S SN ) SRS R S

0743] 11p 1 7 7 S 1
% 7 ](d, i, WE%M@Q M(s @Qgﬁ()o@ 20 19994 Y 2783|'d§ 6%—3"'? 78% §H§8147 H)

1H), 4. 9zs(@4> BQ)MS£S§577/Z fgumww [MH)H 2.97 (s, 2H) 2. 93 - 2 74 (rn 3H)
2.54 - 2.36 (m 2H), 1.87- 1.71 (m 1H), 1.48 (d, J= 55.9 Hz. 6H). LC- M5
EST thiz: found 369.0 (MH . Exanpl Exzilﬁp)le 123

S e Lg;’;fpgg{@s;%:ggaggggﬁfgae yg g funan: 2, Al eycl opent anel - 7p o

1o an01c acid (152)

g

[0674] 'H NMR (400MHz, DMSO-dy) 8: 7.44 (s, 1H), 7.31 (br, 1H), 7.06 (d, 2H), 6.99 (s,
10 1H), 6.87 (d, dH), 4.97 (s, 2H), 3.02-2.92 (m, 3H), 2.74-2.61 (m, 2H), 2.11 (s, 3H), 1.47 (s,
6H), 1.17 (d, 3H). LC-MS ESI m/z: found 396.5 [M - H]".

Example 124

3-(4-((2,2-dimethyl-5-(trifluoromethoxy)-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (153)

0]
o /@/\H\OH
O
F
O\~/F
F

[0675] 'H NMR (400MHz, DMSO-dy) &: 7.14-7.08 (m, 3H), 6.95-6.91 (m, 3H), 4.98 (s,
2H), 3.05 — 2.95 (m, 3H), 2.74-2.69 (m, 1H), 2.64-2.59 (m, 1H), 1.49 (s, 6H), 1.16 (d, 3H).
LC-MS ESI m/z: found 423.4 [M - HJ .

15

Example 125

20 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-methylbenzofuran-7-
yl)propanoic acid (154)
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10[ 0744] 1H NMR (400 MHz, CDC13) 67.08 (t, ./ = 8.4 Hz, 1H), 6.92 (d, .1 =
9.3 Hz, 1H). 6.80 (d, J = 7.3 Hz, 1H), 6.69 (d, J = 9.7 Hz, 2H). 4.95 (s.
OH). 3. 15VOLOIW5372.89 (t. J = 7.4 Hz, 2H), 2.64 (t../ PETNSBBHGSH) , 2. 16
22,01 (m 2H), 1.95- 1.85 (m 2H), 1.78- 1.65 (m 4H). (M H). LC MBS ESL
nilz: found 387.2 (MH)-. Exanple 190
153- (44(5-f 1 uor o- 3H spi r o[ benzaf jur an- 2¢

C %pent ane] - 7-yl ) met hoxy) - 2-
5] "117'1 NWR (400  MHz, CDC13)
67.02 (d. J = 8.3 Hz, 1H). 6.95 (A Jo= 9 4 Hz, 1H), 6.80 (d, .1 = 7.9 Hz,
1H), 6.49 (d, .1= 9.2 Hz, 2H). 496 (s. 2H). 3.78 (s, 3H), 3.15 (s. 2H).
202.86 (t, J= 7.7 Hz, 2H), 2.62 (tf, J= 7.7 Hz, 2H), 2.17 - 2.00 (m 2H),
1.97- 1.84 (rn, 2H), 1.80- 1.62 (m 4H). LC-Ms EST in/z: found 399.3 (MH .
Exanpl e 10476]V\OH2RME CROSMRTRLOVIS0520097.068306 12 38 - €. §5¢d, 1ty @5 2(s, 1H),

di met hy1-2, 3-di hgdr obenzof uran-7-yl %rret hox)y) benzylé cycl opr opanecar boxylic
acid (220)13 (075 P-0bep-RIVRN(Hdb 20622 STt ). 67420- ¢1)- L4 & iy LMSIRL ~ 6. 97
(d, .1= . . (d, J= 7.3 Hz, 2H), 6.78 (d, J = 7.7 Hz, 1H),
4.97 (s,%%%%‘%@'ﬁ&ﬁ@ly 2.75 -2.46 (rn, 2H), 1.80- 1.61 (m IH), 1.47
(s, 6, 1.34- 1.18 (m 2H), 0.98 -.0. ( IH). LG M ESInk: found 369.1
(MH . Exanple 192 EXarfiple 436

2- (44( 5- cht-ac@arRiddettiyr 3ret-(plchPord-20-Binettiogd enZ-d fhiyd sube dzofia et Yigaythben 23 )
10cycl opr opanecar boxy! i€iflagictheta fphend)-2-methylpropanoate (155)

o “ o
HO/\/ \n/ H
o OH o) o 07N Y
o} o 0
I TBTU, DMF FNE
Cl & F
38 155

[0677] A solution of 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-

10 3-(trifluoromethyl)phenyl)-2-methylpropanoic acid (38) (50 mg, 0.113 mmol), O-
(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate (54.3 mg, 0.169 mmol),
and diisopropylethylamine (39.3 pL, 0.225 mmol) in DMF (1.5 mL) was stirred at room
temperature for 30 min, then N-acetylethanolamine (23 mg, 0.226 mmol) was added. The
reaction mixture was stirred at room temperature overnight. After evaporation of solvent in

15 vacuo, the residue was purified by preparative HPLC to afford 2-acetamidoethyl 3-(4-((5-
chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-(trifluoromethyl)phenyl)-2-
methylpropanoate (155) (45 mg, 70%). '"H NMR (400 MHz, CDCls) 3: 7.39 (s, 1H), 7.04
(m, 2H), 7.05 - 7.00 (m, 2H), 5.47 (br, 1H), 5.06 (s, 2H), 4.10 (m, 2H), 3.44 - 3.37 (m, 2H),
3.05 (s, 2H), 2.96-2.91 (m, 1H), 2.76 - 2.66 (m, 2H), 1.93 (s, 3H), 1.49 (s, 6H), 1.19(d, J =

20 6.8 Hz, 3H). LC-MS ESI m/z: found 528.0 [M-H]".

Example 127

3-(4-(((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)amino)phenyl) propanoic
acid (156)

175



[0747] 1H NMR (400 MHz, CDC13) 67.25 (s. 1H), 7.10 (d, .1 = 7.4 Hz, 2H).
7.03 (s, 1H), 6.92 (d, J=7. | Hz, 2H), 4.96 (s, 2H), 2.99 (s. 2H), 2.75 -
2.46 (m WH)2010008787 1.65 Om 1H), 1.47 (s. 6H), 1.34- 1. POT(USR002IH8E57Q. 94 -
0.82 (m 1H). LC-Ms ES1 nk: found 385.0 15(MH)-. Exanple 193

3-(44(5-chloro-3H spiro[ benzofuran-2, 11- cycl offent ane] - 7- yOnet hoxy) - 2-
fl uor ophenyl ) propanoi ¢ acid (222)oCl 20 -1 NMR (400 MHz, CDCI3) 6

. . J =10.0 Hz, 2H), 4.93 (s. 2H.
H H2.64 (t, .1=7.4 Hz, 2H). 2.14 -

7.129 (s. IH, 7.13- 7.02 (m 2
3.15 (s. 2H). 2.90 (t..1= 7.5 Hz|

2.02 (rn, 2H), 1.98- 1.64 (m 6H) . LCGM ESI nmz: found 403.4 (M Hr.
Exanpl e 194

3-(4((5 ! 2 )
Tt boxy Uiy T ai (0N DS a0 i S Do BR0L 30 RL 1 (U Tos PatanE
Cl [ 0749]NMR(s( 418D 6MiAz(d, CBGLBHzA2H)., 23 1((s,2H)H.98 Ts, QB (284 (=7 .74 Hz, 2IRK) , 6. 50

(d, J=1 4 379(s 3H), 3.15 (s, 2H), 2.87 (t, .1
=7.5 Hz%%‘zJ %Egzﬂ% P?) i&i(s},%g?).ﬁz 2.13 - 2.00 (m 2H), 1.98- 1.60
(m &) . LC M ESI mz: found 415.0 (MHl Exarrple 195

3- (2- ehl or 0- 4- ((5-f 1 uor o- 3H spi ro[bgﬁ%‘BP]ﬁr% 2,1'-cycl opent ane] - 7-

| th i i enzo i r oic
Bc/:D)C rlrg) gxy)(ng@(lglha) ratp@fzmetﬁy@@ Bq{ 1%26‘3 Hene fgé%ﬂ?ﬁ%th%bm% M}@M% 4

Gt

[0679] 'H NMR (400 MHz, CDCls) 6 7.00 (d, J = 7.8 Hz, 2H), 6.81 (d, J = 8.5 Hz, 1H),
10 6.73(d, J=8.5Hz, 1H), 6.59 (d, J = 7.8 Hz, 2H), 4.22 (s, 2H), 2.98 (s, 2H), 2.83 (t, /= 7.7
Hz, 2H), 2.61 (t, J = 7.7 Hz, 2H), 1.47 (s, 6H).

Example 129

3-(4-((5-chloro-2,2-dimethyl-3-ox0-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (158)

0
0 /©/\H\OH
© o
15 cl

[0680] 'H NMR (400 MHz, CDCls) & 7.76 (d, J = 2.1 Hz, 1H), 7.58 (d, J = 2.2 Hz, 1H),
7.13 (d, J=8.6 Hz, 2H), 6.94 (d, J = 8.6 Hz, 2H), 5.10 (s, 2H), 3.01 (dd, J = 13.4, 6.5 Hz,
1H), 2.76 — 2.60 (m, 2H), 1.48 (s, 6H), 1.18 (d, /= 6.9 Hz, 3H).

Example 130

20 3-(4-((5-chloro-3-hydroxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (159)
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9.6 Hz, 1H), 6.81 (L./ = 7.4 Hz, 2H), 4.95 (s, 2H). 3.15 (s, 2H), 2.98
(t,./ =7.7 H, 2H. 2.66 (t, J= 7.5 Hz, 2H), 2.19 - 2.04 (m 2H), 1.99-
1.85 (m WO)2010008887 1.66 (m 4H). LC-MS ESI niz: found 20Z/UB2¢0NM06§576 Exanpl e
196 153-(2-chloro-4-((5-chloro-3H spiro[ benzofuran-2,1' -cycl opentane]-7-

ypmet hoxy) phenyl ) pr opanoi ¢ aci d{(225) Cl [07/51] 11-1 NVR{ 400 MHz,
CDC13) 6 7.19 (s>H4H), 7. bﬂ8,%h|z, 1H). 5. 05 ( JHOO(S 1H).
293" (s 24=I)—&» Hg 3 (t = 7.1 Hz,

6.82 (d, .1= 8. b=Ry X .
2H), 202.66 (t, J—3 Fz, 2H), 2.21™Mohs (m . 1.95- 1.82 (m 2H) ,
1.82- 1.62 (m 4H). ILC IVB ESTf ound 419. 2 (MH) Exampl e 197

3-(2, 6-di chl oro-4- ((35 fluoro-2, 2-di met hyl-2, 3-di h‘i/drobenzofunn 7-

yl ) et hoxy)phenyl)pr opanBPfc acid (226) WD 2010/ 080537B&T/ 1152009/ 068576
[0752] 11-1 NMR (400 MHz, CDC13) 66.95 (s, 2H), 6.90 (d, J = 9.1 Hz, 1H),
6.81 (d, [9681]7 %oqnﬁounp (ﬂ_§9) \ylasgnse[(aéed 12}q)snnga12reannegasltzlna(Qﬁchl‘pq)d fogthg (S 2H) ,
gEggn{)l ?f‘rth(:éﬁ offl9. ' NMIR (Bo0 (AT, CESEIMR ESE (d, V21 sfrpunth) 4ds @i, (M 1B -

3- (2, 6- dildhlleh 07.48 5, dhd ©d 612 2B .di.8tetdhy &85 Blzd?Hy drOoheiddx dr7drs, 1H), 2.97

tciay ot T AL AR G " 2istigt 2o ¢ HRpHaa Mﬁégﬂé’f b, 26 -
3.09 (m @HpHy3.01 (s, 2H), 2.66 - 2.50 (m 2H), 1.50 (s. . LG MS ES1
i nk: found 438 8 (MH . Exanple 199

2-(2-(44(5-fluoro-2, 2-di methyl-g2, L 9\0321%“1 qQfur an- 7-
yl ) met hoxy) phenyl )cycl opr opyl )aC(-:-a'il)’Illpgi Sglgjid é

2-(4-((5-fluoro-2,2-dimethyl-2,3- d1hyd10benzofu1an -7-yl)methoxy)phenyl)

cyclopropanecarboxylic acid (160)

O
O
F

[0682] 'H NMR (400 MHz, CDCl3) 8 7.02 (d, J = 8.6 Hz, 2H), 6.93 (m, 3H), 6.79 (d, J =
7.9 Hz, 1H), 4.98 (s, 2H), 3.00 (s, 2H), 2.61 — 2.45 (m, 1H), 1.88 — 1.76 (m, 1H), 1.64 —
1.56 (m, 1H), 1.48 (s, 6H), 1.38 — 1.30 (m, 1H).

10

[0683] Chiral separation of (160), using preparative Regis Pack, 5/100, 250 x 21.1 mm,

15  flow rate 30 mL/min, solvent system 2.5: 97.5: 0.1 of iso-Propanol: Hexanes: Acetic acid
provided (160A) (RT =12 — 15 minutes) and (160B) (RT = 20 — 23 minutes). (160A): 'H
NMR (400 MHz, CDCls) 6 7.02 (d, /= 7.9 Hz, 2H), 6.92 (dd, J = 18.5, 9.6 Hz, 3H), 6.78
(d, J=6.9 Hz, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.62 — 2.44 (m, 1H), 1.86 — 1.77 (m, 1H),
1.65 — 1.56 (m, 1H), 1.47 (s, 6H), 1.39 — 1.29 (m, 1H). LC-MS ESI m/z: found 355.2 (M-H)

20

[0684] Chiral separation of (160), using preparative Regis Pack, 5/100, 250 x 21.1 mm,
flow rate 30 mL/min, solvent system 2.5: 97.5: 0.1 of iso-Propanol: Hexanes: Acetic acid
provided (160A) (RT = 12 — 15 minutes) and (160B) (RT =20 — 23 minutes). (160B): 'H
NMR (400 MHz, CDCl5) 6 7.02 (d, J = 8.5 Hz, 2H), 6.98 - 6.85 (m, 3H), 6.78 (d, /=7.5
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15 [0754] H NVR (400 MHz, CDC13) 66.98 (dd, ./ = 21.4, 8.8 Hz, 3H), 6.88
(d, .1= 7.1 Hz, 2H), 6.78 (d, J= 7.1 Hz, 1H), 4.96 (s, 2H), 2.99 (s, 2H),
2.43 (d, WO 2610988887 2H), 1.77 - | .69 (m | H), 1.47 (sPCERIS200908676 1. 22
(m | H), 0.99 - 0.90 (m 1H), 0.85 -0.77 Onl H). LG Ms ESL /v/z: found
368. 9 ( MHH),-1H)208% &rpHe 200(s, 2H), 2.61 — 2.49 (m, 1H), 185—176 (m, 1H), 1.64 — 1.58
2-(2- (44(5- t

o ot o Pl 21 B PR Lo L L S BT A At 4553 ovomy

2010/ 080537PCT/ 1152009/ 068576 O [0755] " H NVR (400 Mz, CDCL3) 67.23 (s.

1H), 7.01 (d, .1 = 8.6 Hz, 3H). 6.8Bxw@Plel3Z 6.9 Hz, 2H), 4.94 (s, 2H),
]2_ gg (5?- 2%’;— L((?ﬂﬂglo(rfl? dilmet@ylzéblfdlhﬁf%ben%oi%ilan —ygﬁle(}{@xy)']ﬂﬂ):%lgpréﬂan()%aégl'p’
[ 77/ z: 5found 384 8 (MH). Exarrple 201 (2 (4((5-fluoro-3Hspiro

[ benzofuran-2,11-c ycl opent ane] - yerret hox )phenyecycl opropyl)acetic
acid (230) 10[0756] tH NVR ( c@? 01 (d, J= 6.8 Hz, 2H),
6.94 (d, J= 10.3 Hz, 688 6.78 (d, J= 7.6 Hz, IH).
4.95 (s. 2H). 314(s 2H) 243 -55Hz 2H) 2.16 - 2.02 (rn, 2H),
1.97-183(in 2H), 1.80- 1.62 137-122(m 1H), 0.99 - 0.89
(rn, 0.86 - 0.75 (n, 1H). LC-I\/IS ESI mz: found 395.2 (MH. Exanple

202 152
yl') met ho&% gﬁgg%g\{/}\g I)g(r)éé ace(Fllo)céi 22[@9(’%%&]% bin s SGLLILY 286 1T
6.91 (d, J=8.4 Hz, 2H), 679(d J=7.8Hz, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.89 (t, J =7.7

Hz, 2H), 2.64 (t, J=7.7 Hz, 2H), 1.48 (s, 6H).

10 Example 133
2-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)acetic acid (162)

OH
0 J@/\f(
O
F

[0686] 'H NMR (400 MHz, CDCl3) 8 7.17 (d, J = 7.7 Hz, 2H), 6.94 (m, 3H), 6.79 (d, J =
7.8 Hz, 1H), 4.98 (s, 2H), 3.57 (s, 2H), 2.99 (s, 2H), 1.47 (s, 6H).

15 Example 134

3-(2-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)
phenyl)propanoic acid (163)
0

0] OH
O

F

[0687] 'H NMR (400 MHz, CDCls) & 7.05 (d, J = 8.3 Hz, 1H), 6.98 (d, J = 9.9 Hz, 1H),
20 6.80 (m, 3H), 4.97 (s, 2H), 2.99 (s, 2H), 2.90 (t, / = 7.7 Hz, 2H), 2.67 - 2.59 (m, 4H), 1.47
(s, 6H), 1.21 (t, J=7.4 Hz, 3H).

Example 135

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-isopropylphenyl)
propanoic acid (164)
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Cl 20 [0757]'H NVR (400 MHz, CDC13) 66.82 (s. 1H), 6.62 (d, .1 = 9.4 Hz,
3H). 6.49 (d, .1= 7.3 Hz, 2H), 4.54 (s, 2H), 2.75 (s, 2H), 2.17- 1.95 (m
2H), 1. 79v0208280534, 2H), 1.57 - 1.42 (m 2H), 1.40- 1.P2CT(US2008/6f857@. 99 -
0.87 (m I H. 0.61 -0.50 (m | H, 0.49 - 0.36 (m 1H). LC-Ms ES1 /77/z:
found 411.1 (MH . Exanple 203 Q
3-(2-ethyl-4((5-fluoro-3Hspir
yl ) met hoxy) phenyl ) pr opanoi ¢ aci
[ 0758] NVR (400 MHz, CDC13) 6 7.0
1H), 6.84 - 6.73 (m 3H), 4.96
Hz 2.71 -2.50 (m 4H), 2.15% 2.00 (m 2H), 1.98 - 1.82 (m 2H). 1.81

o H>6 y (gt ¥ ot CoBTG 7R (SR I FSl oWy L9, 397

- 2, 3- di hyglgpkenaniogzans 703(1&1) PHES, o (y)zm @ 14d13734hﬁ| HH|)9m9I9)(9rmaa@BQt aC' d
(233) 10[ 0759] NMR (400 g 9 (s,
1H), 6.67 (- H22'2J1)259(tJ 7.8 Hz, 2H)147(s 6H)1 2(dJ 66Hz 6H3

enzofu 25 i:torcycl opent ane] - 7-

5 010/ 080537PCT/ 1152009/ 068576
, J= 8.8 Hz, 1H), 6.96 (d, J= 9.7 Hz,
(s,2H) 3.15 (s, 2H), 2.91 (t, J=17.8

5 Example 136

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-(trifluoromethoxy)
phenyl)propanoic acid (165)

0
0 /@\/\)\OH
0 0
R
E

[0689] 'H NMR (400 MHz, CDCl3) 8 7.16 (d, J = 7.6 Hz, 1H), 6.93 (d, J = 9.9 Hz, 1H),
10 6.87-6.77 (m, 3H), 4.97 (s, 2H), 3.00 (s, 2H), 2.91 (d, J=7.4 Hz, 2H), 2.62 (t, J=7.3 Hz,
2H), 1.47 (s, 6H).

Example 137

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-isopropylphenyl)
propanoic acid (166)

O
0 J\OH
0

15 cl
[0690] 'H NMR (400 MHz, CDCls) 6 7.25 (s, 1H), 7.1 — 7.0 (m, 2H), 6.89 (s, 1H), 6.76
(d, J=8.0 Hz, 1H), 4.95 (s, 2H), 3.15 - 3.05 (m, 1H), 2.99 (s, 2H), 2.94 (t, J = 7.4 Hz, 2H),
2.60 (t, J=7.5Hz, 2H), 1.47 (s, 6H), 1.22 (d, J = 6.5 Hz, 6H).

Example 138

20 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethylphenyl)
propanoic acid (167)
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4.95 (s, 2H), 3.00 (s, 2H), 2.92 (s, 2H), 2.47 (d, J = 8.4 Hz, 2H), 2.30
(s, 6H), 1.48 (s, 6H. LCMs ESI in/z: found 371.3 (MH Exanple 205

3- (44(5- NDaPB/BOB7di net hy1- 2, 3- di hydr obenzof ur an- 7-yl ) RETRBSOPLOFESE6

15di met hyl phenyl ) propanoi ¢ aci d (234) Cl [0760] NMR (400 MHz, CDC13) 6
7.03 (s, 1H), 6.67 (s, 2H), 4.93 (s, 2H), 3.0Q (s, 2H), 2.92 (s, 2H), 2.47
(s, 2H), 2.30 (s, 6H), 1.48 (s,~BH). L dwiz: found 387.3 (M H.
Exanpl e 206 o
203- (44(5-fluoro-2, 2-di met hyl- 2, hydr obenzof ur an- 7- yOnet hoxy) - 2, 5-

di met hyl phenyl ) pr opanoi ¢ aci d (23 WO 2010/ 080537PCT/ 1152009/ 068576
[0761] NMR (400 MHz, CDC13) 67.00 (4, J= 8.5 Hz, 6.92 (s, 1H), 6.79 (s

> b (m iﬂé&l]zh MR @é}l\(‘ﬁ% got %%%&S&H)Zg)%% @2{5‘“ G 677 cond

371.0 (MHL. J5§>«1aHpI1€H)2@@5 (s 2H), 2.99 (s, 2H), 2.91 (t, J = 7.9 Hz, 2H), 2.66 — 2.56 (m 4H)

3-(445- chI or o- -di net hyl- 2, 3-di hydr obenzof ur an- 7- yI ) met hoxy) -
di r net hyl ]p‘ﬂ17eﬁy13171br10?r¥a(ho’ t7édﬂ7ﬁ 30 36)
5 Example 139

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-(trifluoromethoxy)
phenyl)propanoic acid (168)

(@]
@?* o
()] ()]
FSlL

[0692] 'H NMR (400 MHz, CDCls) 8 7.20 (s, 1H), 7.16 (d, J = 8.1 Hz, 1H), 7.05 (s, 1H),
10 6.90-6.82 (m, 2H), 4.95 (s, 2H), 3.00 (s, 2H), 2.92 (d, /=7.9 Hz, 2H), 2.63 (d, /=7.6 Hz,
2H), 1.47 (s, 6H).

Example 140

3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-2-ethylphenyl)propanoic acid
(169)
0

/@;\)‘\O
o)
O

[0693] 'H NMR (400 MHz, CDCl3) 8 7.17 — 7.16 (m, 2H), 6.90 (d, J = 7.1 Hz, 1H), 6.83
(s, 1H), 6.79 — 6.70 (m, 2H), 4.95 (s, 2H), 3.06 (s, 2H), 2.93 (t, J = 6.1 Hz, 2H), 2.7 — 2.58
(m, 4H), 1.49 (s, 6H), 1.23 (t, J = 6.1 Hz, 3H).

15

Example 141

20 (R)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluorophenyl)-2-
methylpropanoic acid (170)

180



Cl [0762]H NVMR (400 MHz, CDC13) 67.26 (s, 1H), 7.04 (s, 1H), 6.92 (s, 1H),
6.71 (s, 1H), 104.95 (s, 2H), 3.00 (s, 2H), 2.86 (s, 2H), 2.60 (d, J = 6.6
Hz 2H), 2WQ201040803F) 2.22 (s, 3H), 1.48 (s, 6H). LC M5 BET/Uso09/0685G6hd 387. 3
(MH . Exanple 208

3-(4-((5-fluoro-2,2-dirnethyl -293-di hydr obenzof ur an- 7- yOnet Koxy) - 2, 3-
di et hyl phenyl ) pr noi ¢ P @237N 15 OH | ] NVR S CDC13) 6
6.99 - 6.95 (rn, o d,* J/s7/9. 8ORP0:2H) 5 2F), 2.99 (s, 2H),

2.93 (s, 2H), 2.59 , J =37.5 2H), 2.23 ( H, %47 (s, 6H). LC M
EST mz: found 371. | (MH . Exanple 209 &

203- (44(5-chl oro-2, 2-di rnet hyl- 2, 3-di hydr obenzofur an- 7- yOret hoxy) - 2, 3-

di r net hyl phenyl ) propanoig® acid (238) WD 2010/ 080537PCT/ 1152009/ 068576

Cl [0764] NVR (400 MHz, CDC13) 6 7.25 (s, 1H), 7.04 (s, 1H), 6.94 (d, J= 8.3
Hz, 1H), [669 (Compowmnd8170)Hras pl¢faredlin@dHiimjlaidkfnne? ad®Ma(dgsci2bdd, foRth®4 (d, J =

45 e 2 290l Mg 2oBRubs: 08O o AT i, B L VBOESE 1, found
2H), 6.82 (d, J=7.8 Hz, 1H), 5.02 (s, 2H), 3.02 — 2.92 (m, 3H), 2.75 - 2.65 (m, 1H), 2.58
S (dd,J=12.8,8.0 Hz, 1H), 1.46 (s, 6H), 1.16 (d, /= 6.2 Hz, 3H).

Example 142

(8)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluorophenyl)-2-
methylpropanoic acid (171)

(@] 0] O
o 5 LiOH, H,0, o
F Ph F
Cl Cl

806 171

10 [0695] Compound (171) was prepared in a similar manner as that described for the
synthesis of (94). "H NMR (400 MHz, CDCls) § 7.24 (s, 1H), 7.03 (s, 1H), 6.98 — 6.88 (m,
2H), 6.83 (s, 1H), 5.02 (s, 2H), 3.02 — 2.92 (m, 3H), 2.75 - 2.65 (m, 1H), 2.64 — 2.54 (m,
1H), 1.46 (s, 6H), 1.16 (d, /= 6.0 Hz, 3H).
Example 143

15 (R)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (172)

0O 0] O
N
0 Y 0 S >oH
0 ) _LOH, H205 0 )
CF; Ph CFs3
Cl Cl

807 172

[0696] Compound (172) was prepared in a similar manner as that described for the
synthesis of (94). "H NMR (400 MHz, CDCl3) 3 7.38 (s, 1H), 7.27 — 7.23 (m, 2H), 7.11 —

181



2-(2-(2-fluoro-44(5-fluoro-2,2-dinmethyl-2, 3-di hydr obenzof uran- 7-

yenet hoxy) phenyecycl opr opypacetic acid (239) [0765] 11-1 NWR (400 WHz,
CDC13) 6 WO2910/0863374 (m 3H), 6.66 (s, 2H), 4.94 (s, Z2HPCTAIS®IDERSSG 2H),
2.61 - 2.32 (m 2H, I .90 -1 .76 (m 1H), 1.48 (s, 6H), I .40 - 1.28(m

IH), 1.016.89 On.9H)( mO61HRH)03.90—2.9). (A8 3Hn 2.164)-.2.40CnVB HESIL48 ik SHp.oubkI(d387. 0
(MH. Exa lkgz % 2-(2-(445-chloro-2,2 -dinmeth yl-2. 3-di hydrobenzof uran-7
-yl) met ho:xé/? * uor ophenyl )cycl opr opyflaceti c acid (240) 15C

[0766] NVR (400 MHz, CDC13) 6 7.20 (s, 1H) 04 (s, 1H), 6.91 -6.79 (rn,
1H), 6.67 (s, 2H), 4.93 (s, 2H), 2. Egalvgleléﬁ) 2.61 -2.30 (rn, 2H), 1.90-
1.73 (m 1H) ]( # —(ﬁ%%’e 10- Zﬂ-2ﬂiimeth}l 28 dﬁ@dlébelﬁ'}@fuganoﬂy meoRP-4m 1H),

2 (4 el H&fﬁ? %ﬁﬁn oben@??‘l ?Jan% y é@hoig?l 3-212

3- (44(5- quoro 2

propyl phenyl ) pr opanoi ¢ acid (24 OV\D 2010/ 080 37PCT1U52009/0068576

[0767] NVR (400 0o CDC13 J— 8 3 Hz—ol HJ= 9.5 Hz,
1H). 6.79 (s. 3H! : 3 (m 2H, 2.66 -
2.50 (m 4H), 1.67 147 ;02 - 0.89 (m 3H).

3(qu
LC-M5 ESI nmfz: foun 3850(MH) 5Exarrp|e 213

3-(44(5-chl oro-2, 2- di met hyl-2, 3-di hydrobenzofuran 7- yOnret hoxy) - 2-
808 173

[0697] Compound (173) was prepared in a similar manner as that described for the

synthesis of (94). "H NMR (400 MHz, CDCl5) 3 7.38 (s, 1H), 7.27 — 7.23 (m, 2H), 7.10 —

6.93 (m, 2H), 5.06 (s, 2H), 3.08 — 2.90 (m, 3H), 2.75 - 2.60 (m, 2H), 1.48 (s, 6H), 1.17 (d, J
10 =6.7Hz, 3H).

Example 145

3-(4-((3,3-dideuterio-5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-
2-methylpropanoic acid (174)
0

O OH
D
O

D
F

15 [0698] 'HNMR (400 MHz, CDCls)  7.09 (d, J = 8.4 Hz, 2H), 6.97 (d, J =9 Hz, 1H),
6.91 (d, J = 8.6 Hz, 2H), 6.78 (d, J = 9 Hz, 1H), 4.97 (s, 2H), 3.13 - 2.93 (m, 1H), 2.81 —
2.55 (m, 2H), 1.47 (s, 6H), 1.17 (d, J = 6.9 Hz, 3H).

Example 146
3-(4-((3,3-dideuterio-5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
20 fluorophenyl)-2-methylpropanoic acid (175)
0

ST T
D
D O

F
Cl

182



propyl phenyl ) propanoi c acid (242) Cl [0768] NV\R (400 MHz, CDCI3) 67.25
(s, 1H), 7.16 - 6.96 (m 2H), 6.90 - 6.68 (m 102H), 4.94 (s, 2H), 2.99 (s,
2H), 2.94WO0 22108803 2H), 2.68 - 2.43 (m 4H), 1.75 - 1PEB/USAY09REH576 1. 47
s, 6H, 1.04 - 0.91 (m 3H). LC-Ms5 ES1 mz: found 401.2 (MH . Exanple 214
3- (5 fl uc[ﬂ6)99]4(5iNMlb(4ﬁ)02\/lEIdeD€ﬂ3hybﬂ2§(3 dithy drdbeltbob OB art. §8 (rh.)2Het BBRY) - 2-

t hyl I 24 9], lH 1 3)
66, 99" (005152 PEI0. §3%e 246" 98 B o Moy 208 S5 (ol 280 ory
2.84 (t, (f]&7f51!r|§ 721 1?[65194’X§16H)'ﬁ 7 @27 =49 H. 3133 (S 3H), 1.48 (s, 6H).
LC-Ms ES1 m'z: found 375 . Exanpl e 215
203- (44(5-chl oro- 2, 2-di net hyl 2, 3- dj iehenzof ur an- 7- yOret hoxy) - 5-f | uor o- 2

QA/%Q
- rnet hyl phenyl ) propanoi c acid (244 2010/ 080537PCT/ 1152009/ 068576
C 5 3-(4-((3,3-dideuterio-5-chloro- 2 2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-

(trifluoromethyl)phenyl)-2-methylpropanoic acid (176)

O
D
D O
CF,4
Cl

[0700] 'H NMR (400 MHz, CDCls) & 7.40 (s, 1H), 7.3 — 7.24 (m, 2H), 7.10 — 6.97 (m,
2H), 5.08 (s, 2H), 3.03 (dd, J=13.4, 6.3 Hz, 1H), 2.8 - 2.62 (m, 2H), 1.49 (s, 6H), 1.20 (d,
10 J=6.7Hz, 3H).

Example 148

3-(4-((5-chloro-3,3-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (177)
o

0 MOH
%/\O
al
15 [0701] 'HNMR (400 MHz, CDCls) 4 7.26 (s, 1H), 7.10 (d, J = 7.3 Hz, 2H), 7.00 (s, 1H),
6.91 (d,J=8.2 Hz, 2H), 4.97 (s, 2H), 4.28 (s, 2H), 3.01 (dd, /= 13.4, 6.3 Hz, 1H), 2.76 —
2.57 (m, 2H), 1.34 (s, 6H), 1.17 (d, J = 6.8 Hz, 3H).

Example 149

3-(4-((5-chloro-3,3-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluorophenyl)-2-
20 methylpropanoic acid (178)

Q J\OH
>%;/\O
F

Cl

[0702] 'H NMR (400 MHz, CDCls) & 7.26 (s, 1H), 7.00 (s, 1H), 6.97 — 6.90 (m, 2H), 6.84
(d, J=7.7Hz, 1H), 5.04 (s, 2H), 4.28 (s, 2H), 2.98 (dd, J=13.4, 6.6 Hz, 1H), 2.76 — 2.65
(m, 1H), 2.61 (dd, J=13.5,7.8 Hz, IH), 1.33 (s, 6H), 1.18 (d, / = 6.8 Hz, 3H).

183



[0770] 1H NMR (400 MHz, CDCI3) 7.26(s, | H), 7.04(s
2H), 5.01 (s, 2H), 2.99 (s, 2H), 2.84 (t, .1 =17.8
7.7 Hz, 2MP20/@&3(s, 3H), 1.48 (s. GH). LC M5 ESI
5Exanpl e 216

3-(2-ethyl-3-fluoro-44(5-fluoro-2, 2Eda’unplbhﬁ(1 2, 3-di hydr obenzof uran- 7-

ypnet hoxy)phe ) angi,c CDC13)
67.00 (d. 3.‘@‘@(?“@ ney pgﬁ)d ﬁ%d d%"(“ _)ﬁt” gﬁf‘b) é%ﬁ' 6@% PIOBANGE (s
2H), 2.90 (t, J= 6.7 Hz, 2.73 - (m 4H), 1.47 (s, 6H) 1.18 (t,
J=6.6 Hz. 3H). LC M EST /77/z found 3 9.4 M H . Exanple 217
3-(4-((5-chloro-2 -dinethyl-2, i aan-7-yl ) met hoxy) - 2- et hyl -
fl uor ophenyl ) propanoi c acid (24 [0772] 1H NWR (400 MHz, CDC13)
67.26 (s, 1H), 7.03 (s, 1H), 6.8 ,
(t. J=7.6 Hz. 2H), 2.76 - 2.53 4H). 1.47 (d, J= 1.3 Hz, 6H). 1.18 (t,
./ =6.9 H, 3H. LCGM ESImz: found 405.3 (MH Exanple 218

203- (44(90703]or &L BMR (HOEYIHy 1CRCBY dihiadit.obre i Bdflurldh - 9y Ghet=-hd 4z 5HB, 7, 8-

tetrahyd th

5010/ 080%s P e BB DB 0D Sy SR RN (Al 2845 A0 B 14y
7.09 - 6.49, 60 (4H)=8.4 7265 .2.2Hk. 313), 0Q0((S, 3HZ)H)482S &H)-2.26 (m 9H), 2.17
(s. 1H), 1.66 (s. 2H), 1.39 (s. 6H). LCG-MS ES1 found 397.3 (MH) .

Example 151

| H. 6.87- 6.84 (m
Hz, 2H), 2.59 (t, .1=
m z: PEGAISA0089E8536 (M H) .

3-(3,5-difluoro-4-((2-methylbenzo[b]thiophen-7-yl)methoxy)phenyl)-2-methylpropanoic
10 acid (180)

0
S F OH
0
F
[0704] 'H NMR (400 MHz, CDCl3) & 7.63 (d, J = 7.6 Hz, 1H), 7.37 — 7.28 (m, 2H), 7.01

(s, 1H), 6.74 (d, J = 8.7 Hz, 2H), 5.33 (s, 2H), 3.01 — 2.93 (m, 1H), 2.75 — 2.69 (m, 1H),
2.64—2.56 (m, 4H), 1.19 (d, J = 6.9 Hz, 3H). LC-MS ESI m/z: found 375.0 [M-H]".

15 Example 152

2-(5-((2-methylbenzo[b]thiophen-7-yl)methoxy)-2,3-dihydro-1H-inden- 1-yl)acetic acid
(181)

%/\
O

[0705] 'H NMR (400 MHz, CDCI3) & 7.67 — 7.58 (m, 1H), 7.32 (d, J = 4.8 Hz, 2H), 7.11
20 (d,J=8.3Hz, IH),7.02 (s, IH), 6.92 (s, 1H), 6.86 (d, J = 8.2 Hz, 1H), 5.25 (s, 2H), 3.62 —
3.47 (m, 1H), 2.96 — 2.77 (m, 3H), 2.60 (s, 3H), 2.51 — 2.38 (m, 2H), 1.84 - 1.72 (m, 1H).

0
N

OH

Example 153

2-(6-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-1,2,3.4-
tetrahydronaphthalen-1-yl)acetic acid (182)

184

5.01 (s, 2H), 2.99 (s. 2H). 2.90



5Exanpl e 219

3-(4-((5-chloro-2.2-di net hyl- 2. 3-di hydr obenzof uran- 7-yl ) net hoxy) -5, 6, 7, 8-

t et r ahydr\g02ptWasedsén- 1- y1) propanoic acid (248) C [ 0772CRVR2¢0206BSMHz
DVSO) 6 12.08 (s, 1H), 7.17 (s, 2H), 7.05 - 6.64 (m 2H), 104.88 (s. 2H).
3.01 (s, 2H), 2.81 -2.30 (m 9H), 2.22 - 2.08 (m 1H), 1.65 (s, 2H), 1.40
(s, 6H). LC-MS EST tniz: found 413.2 (MH). anple 220 3-(2-eth -5-11
uoro-4-((5-fluoro-2,2-di neth yl-2, 3-di obenzof uran -7 -

ypnet hoxy) phenyl ) propanoi ¢ acid 49) [0775] 11-1 NWR (400 MHz,
CDC13) 67.00 (d, J = 9.6 Hz. I H - 6.7 (m 3H), 5.04 (s, 2H), 2.99
(s, 2H), 2.87 (t, .1 =7.8 Hz, 2 768 - 2.45 (m 4H). 1.47 (s, &). 1.16
(dd. .1 =8.4. 6.6 Hz, 3H. LG M mt found 389.4 (MH)-. Exanple 221
203- (44(5-chl oro-2, 2-di net hy1- 2, 3- d hydr obenzof uran- 7-yl ) met hoxy) - 2- et hyl -5
- fluorophenyppropanoic acid (250) W) 2010/ 080537PCT1U52009/ 068576 Cl
[0776] 110706YVRH ¥R Md0,MBRCAIBY1H 37.385(d( $ = 8.5 Hy, 1), 047((8, J £ 949 Hz,6HB5 (dd,

J =18.8 Hz, 10.4, 2H). 5.03 (s, 2H), 2.99 gs 2I—3 2.87._ét .1=7.6 Hz,
2H) . 2. 67 [(dq8 =& Hapgt). 6. 075 (4D, 43P (5. 2H73 61 - 32y 18800 419 H) /s ES)
mz: foundsAQR. 3 Msbi. o pEXAMR)E1 882 1.64 (m, 4H), 1.48 (s, 6H). LC-MS ESI m/z: found

5 385.1 (M+H)".

Example 154

2-(6-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-1,2.3,4-
tetrahydronaphthalen-1-yl)acetic acid (183)

O
OH

Cl

10 [0707] 'H NMR (400 MHz, CDCls) & 7.24 (s, 1H), 7.09 (d, J = 8.5 Hz, 1H), 7.04 (s, 1H),
6.79 (dd, J = 8.6, 2.6 Hz, 1H), 6.70 (d, J = 2.5 Hz, 1H), 4.95 (s, 2H), 3.40 - 3.23 (m, 1H),
3.00 (s, 2H), 2.81 — 2.69 (m, 3H), 2.61 - 2.50 (m , 1H), 2.01 - 1.64 (m, 4H), 1.48 (s, 6H).
LC-MS ESI m/z: found 401.0 (M+H)".

Example 155

15 3-(3-chloro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (184)

o}
o} OH
O
Cl
F

[0708] 'H NMR (400 MHz, CDCl3) & 7.21 (s, 1H), 7.08 — 6.90 (m, 3H), 6.80 (d, J = 7.2
Hz, 1H), 5.06 (s, 2H), 3.04 — 2.91 (m, 3H), 2.76 — 2.66 (m, 1H), 2.63 - 2.54 (m, 1H), 1.48

185



3-(3-fluoro-44(5-fluoro-2,2-di met hyl-2, 3-di hydr obenzof ur an- 7- yOret hoxy) - 2-
pr opyl phenyl ) propanoi ¢ acid (251) [0777] 11-1 NWR (400 WMHz, CDCI3) 6
6.99 (d, WO=220p/0B0FZ, | H), 6.87 - 6.73 (m 3H), 5.03 10P€T/UBR)09/08859® (s,
2H), 2.89 (t, J=7.2 Hz, 2H), 2.67 - 2.53 (m 4H). 1.57 (dd../ = 15.1, 8.1
Hz, 2H), L.68D, (d7 (d, == 6.981HBH)6H)-MB: 8. (N+H5). LOOMISZE SI3hy - fou® MB.ES! | nk, :

f ound 403M)d%garrpl e 223

3- (44( 5- dMdPo- 2, 2-di met hyl- 2, 3-di hydr obenzof uran- 7- yenet hoxy) - 3-f | uor o- 2-
15pr opyl phenyl ) propanoic acid (252)  C [0778] |IHNWMR (400 MHz, CDCl13) 6
7.25 (d, J= 2.2 Hz, 1H), 7.03 (s, 1Hfampleg?6(s, 2H), 5.01 (s. 2H). 2.98 (s,

2H), 2.89 (t. 3J0(z‘té(gs-%’1%16%-%3!3%(3%&Z,3zdiﬁd¥@bén%fuﬁh&7-yilané?ho&gi)phéﬁylsi-}? Hz, 2H),

1.47 gs. 6H), = 7. : SI "'mz: found 419.4 (MH .
Sobvatel e 204 anéthyIbifdhoic P8

3-(3-fluoro-44(5-fluoro-2,2-di met hyl-2, 3- di\hyfr obenzof ur an- 7- yl ) net hoxy) - 2-
pentyl phenyl ) propanoic acid (2530 WO 2 7PCT/ 1152009/ 068576

[0779] NVR (400 MHz, CDC13) 66.9 77 Hz, IH), 6.85 -6.70 (m 3H),
5.02 (s, 2H), 2.98 (s, 2H), 2.90 .85 (m 2H), 2.68 - 2.53 (m 4H), 1.64-

1.42 (m 8H), 1.35 (s, 4H, 0.89 (s, 3H). LCGM ESI m'z: found 431.1 (MH.
5Exanpl e 225

3 (4405 qibf0- % Rnflk TRIGM L 2o B g s PDonBORUSAR 7I0N) IV B plyor o- 2

pentyl ph pr opanol
Hz, 2H), 4.96 (s, 2H), 3.00 (s, 2H), 2.63 (s, 2H), 1.47 (s, 6H), 1.44 (s, 6H).

Example 157

10 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-3-
methylbutanoic acid (186)

O
O
F

[0710] 'H NMR (400 MHz, CDCl3) 8 7.27 (d, J = 9.6 Hz, 2H), 6.97 (d, J = 7.1 Hz, 1H),
6.93 (d, J=9.6 Hz, 2H), 6.79 (d, J = 7.1 Hz, 1H), 4.97 (s, 2H), 3.00 (s, 2H), 2.62 (s, 2H),
15 1.48 (s, 6H), 1.4 (s, 6H).

Example 158

3-methyl-3-(4-((2,2,5-trimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)butanoic acid
(187)

O
0

20 [0711] '"HNMR (400 MHz, CDCl5)) 3 7.27 (d, J = 8.8 Hz, 2H), 7.05 (s, 1H), 6.95 (d, J =
8.8 Hz, 2H), 6.90 (s, 1H), 4.98 (s, 2H), 2.98 (s, 2H), 2.63 (s, 2H), 2.26 (s, 3H), 1.46 (s, 6H),
1.44 (s, 6H). LC-MS ESI m/z: found 369.0 (M+H)".

Example 159

186



c [0780] 'H NMR (400 MHz, CDC13) 67.26 (s. 1H), 7.03 (s. 1H). 6.83 -

6.80 (m 2H), 5.01 10(s, 2H), 2.98 (s, 2H), 2.89 (t, J=7.7 Hz, 2H), 2.67

-2.51 (mWop10/08083 - 1.42 (m 8H), 1.36 (s, 4H), 0.89 PET/BR)0/068570/5 ESI

mz: found 447.1 (MH . Exanple 226

3- ( 2- et hy 1- 33{(HuOrdr db{ B pinaber2f@ad2net tbpedtBre fH7 Hyy ircotoexty zgfeuy - 7 -

yl ) met hoxy) pheny1l) - 2- met hyl pr op&agilgropaioit z(c2c561)8815 OH [0781] 1H NWR (400

MHz, CDC13) 67.00 (d. .1=8.2 Hz, IH). 6.88 - 6.71 (m 3H), 5.03 (s, 2H),

3.10 - 2.95 (m 3H). 2.78 - 2.82) : (s 6H). 1.17 (t, ./ = 7.2

Hz, 6H). LCG-MS ESI miz: found 4039 (M a%|e 227

203 (4-((5-chloro-2, 2-di net hyl- 233~ benzofuran 7-yl ) met hoxy) - 2- et hyl -

3- fluorophenyl)-2-net hyl propanoi's.acid (256) WO

2010/ 080537PCT/ 1152009/ 068576 , [0782] I HNWR (400 MHz, CDCl13) 6 7.26

(s, 1H), 7.04 (s, 1H), 6.83 - 6.78 (rn, 2H), 5.01 (s, 2H), 3.12- 2.88 (m

%H) f2 8%3714 94131 lE\IMR@dbMﬂ-Iz"@DC%) 3Gt (s 1y 7(00:(dJy = 87 Bz HH), ol (s, UEHMS ESI
z: foun anmpl e

3- (4- bdi det @ i/ (%3 Hzudib 42)42(—Sdlhlr)eBH§IS 218 dilfydr-Ybemzldhu? dn—72-§0met hoxy) - 3

-T1Uoro- 2y 5 652,53 (m, 1H), 2.1 - 2.04 (m, 2H), 1.94 — 1.82 (m, 2H), 1.80 — 1.62 (m, 4H),
1.16 (d, J = 6.9 Hz, 3H). LC-MS ESI m/z: found 399.3 (M-H)".

Example 160

4-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)butanoic acid
10 (189)

S¥eass
F

[0713] 'H NMR (400 MHz, CDCls) 8 7.08 (d, J = 8.1, 2H), 6.97 (d, 1H), 6.90 (d, /= 8.1
Hz, 2H), 6.79 (d, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.60 (t, /= 7.5 Hz, 2H), 2.36 (t, /=74
Hz, 2H), 1.98 — 1.83 (m, 2H), 1.48 (s, 6H). LC-MS ESI m/z: found 357.3 (M-H)".

15 Example 161

4-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylhmethoxy)phenyl)butanoic acid (190)

F OH
0 j©/\/\n/
(@]
O

F

F
[0714] 'H NMR (400 MHz, CDCls) 8 6.98 (d, 1H), 6.80 (d, 1H), 6.69 (d, 2H), 5.07 (s,

20 2H), 2.96 (s, 2H), 2.58 (t, /= 7.6 Hz, 2H), 2.36 (t, /= 7.3 Hz, 2H), 1.98 — 1.82 (m, 2H),
1.41 (s, 6H). LC-MS ESI m/z: found 393.1 (M-H)".

Example 162

3-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (191)

187



et hyl phenyepr opanoi ¢ acid (257) [0783] 11-1 NWR (400 MHz, CDC, 13)
7.00 (d. J =9.6 Hz, 1H. 6.88 -6.73 (m 3H), 2.99 10(s, 2H), 2.90 (t, .1=
7.9 Hz, 2MpP.20R/0BBS372.55 (m 4H), 1.47 (s, 6H), 1.18 (t, PCTAIS7003/0p8576 3H) .
LC-M5 ESI mz: found 391.3 (MH . Exanple 229

3-(4-(dideuterio(5-fluoro-2, 2- thyl-2,3 dﬂh ydr obenzof ur an- 7-

yl ) met hoxy)-3-flu oro-2- propyl nyl)p raC|d (258) 15 OH [0784]
11-1 NWMR (400 MHz, CDC, 13) 6.9 .5"Hz, 6.87 -6.73 (m 3H),
2.99 (s, 2H), 2.89 (t, .1=18.0 . 2.70 - 2. 52 (n1 4H), 1.57 (dd, .1=
15.1, 7.4 Hz, 2H), 1.47 (s, 6H), Q.99 (t, J = 7.3 Hz, 3H. LCM ES1 m z:
found 405.4 (N?Hr Exanpl e 230

203- (4- ( iy d e fur 7 t;hoxy)
732 1 uoropiny 1] SO LB SCBCE TG 15355 2Ry 90059 HL S 60 1Y
2010/ 080587?(]5]&/ 1]1:[52@@(9@061352&615 (s 2[&))2851)41490JMR (M0Q.78Hz2.66€0E1 B ), B.66.-04 -
6.88 (m 3 .05 - 2 901 3H., 2.7 dd, .1=
120, 7 O F(mai); 233520 pem 2t Daeyl 84 i Syt b lmeliy 1 To1d bG8
3H). %C"\ﬁ%%ﬁ) i(‘% Efs@HDP féJnZid?B WIH ).5Exanpl e 231

3-(4- (didedterio | uor o- 1-'2, 3-di hydr obenzof ur an- 7-yl ) met hoxy) -
3- Example 163

2-(5-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)-2,3-dihydro-1H-
inden-1-yl)acetic acid (192)

OH
0]
0
O
F

10 [0716] 'H NMR (400 MHz, DMSO) & 12.16 (s, 1H), 7.06 (d, J = 8.3 Hz, 1H), 7.00 (d,
1H), 6.92 (d, 1H), 6.82 (s, 1H), 6.72 (d, J = 8.2 Hz, 1H), 4.88 (s, 2H), 3.31 — 3.23 (m, 1H),
3.17 (s, 2H), 2.84 — 2.57 (m, 3H), 2.30 — 2.15 (m, 2H), 1.94 (s, 2H), 1.83 — 1.51 (m, 7H).
LC-MS ESI m/z: found 395.3 (M-H)".

Example 164

15 3-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)phenyl)propanoic
acid (193)

0
0 /©/\/“\OH
0

F

[0717] 'H NMR (400 MHz, CDCl3) 8 7.11 (d, J = 8.1 Hz, 2H), 6.98 — 6.86 (m, 3H), 6.79
(d, J=7.5 Hz, 1H), 4.96 (s, 2H), 3.15 (s, 2H), 2.89 (t, J= 7.7 Hz, 2H), 2.64 (t, J = 7.8 Hz,

20 2H),2.14 - 2.01(m, 2H), 1.96 — 1.80 (m, 2H), 1.81 — 1.63 (m, 4H). LC-MS ESI m/z: found
369.1 (M-H)".

Example 165

188



(tritluoronethyl)phenyl)-2-nethyl propanoi c acid (260) [0786] 'H NMR
(400 MHz, CDC13) 67.38 (s. 1H), 7.25 (d, .1 =6.3 Hz, 1H. 7.06 - 6.95
10(m 2H)WOoRospxy .1 = 7.8 Hz, 1H). 3.10 - 2.93 (m 3WCT/UB2@8/068576. 1= 7.3
Hz, 2H), 1.48 (s, 6H), 1.18 (d. J= 6.8 Hz, 3H). LC-M5 ESI iniz: found 427.1
(MH . Exanple 232 2-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-

3-(3-fl uoro-44(5-f| uoypmethdx dipieinydeld pdpandeycborblenzad ur%etn- 7- yenet hoxy) - 2-

i sopentyl phenyl ) propanoic acid (261) 15 [07807] tH NVR (400 MHz, CDC13)
67.00 (d, J = 9.5 Hz, 1H), 6.86.72 ( 3H) ., 5.03 (s, 2H), 2.99 (s, 2H),
2.89 (t, J= 7.9 Hz, 2H), 2.65 -2 58 (m.cm - 1.57 om| H). 1.47 (s,
6H), 1.44 - 1.34 (m 2H). 0.96 ( o6 Hz, 6H). LC-MS EST in/z: found
431.3 (MH . Exanple 233
203- (44(5-chl oro- 2, 2-di net hy1- 2, 3-/di hydr obenzof ur an- 7- yOret hoxy) - 3-f | uor o- 2
- i sopentyl phenyl ) propanoic acid (262) WD) 2010/ 080537PCT/ 1152009/ 068576

Cl [ 0788][01I8]INVR A0 (Ad2VIHEDCIDB) ) 6 7022@, ( ,8.3 Hy, 2H), 836(-56.87 ki, 31), 879( s,
2H), 5.01 2.59 (m

(s, 2%3,, 2,99 (s 2H). 2 89 St. 1 =7.9 H, 2H, 2.64 -
4H) . 2. 684- A=82 e IHHF-96 5. 27D (315 by H)-2.6%= 2484 m. Ay, 2. By 2.08 (@62l 3= 6. 6
Hz, 6H). \ : u 7. i Fﬁm _HY
3-(4-|(_?:Ii dltl-;-%‘gt g?lsgiélgﬁ?oléyg@%ggﬁlnét ;(/IIT\L&zm%Egl ydr%@gﬁgéfou@ér@iyl)net hoxy) -

3-fl uoro- 2-

Example 166

3-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)phenyl)propanoic
acid (195)

0
0 /@/\)\OH
o]
Cl

10
[0719] 'H NMR (400 MHz, CDCls) 8 7.22 (s, 1H), 7.11 (d, J = 8.2 Hz, 2H), 7.04 (s, 1H),
6.91 (d, J=8.2 Hz, 2H), 4.94 (s, 2H), 3.15 (s, 2H), 2.89 (t, /=7.3 Hz, 2H), 2.64 (t, J=7.9
Hz, 2H), 2.15 - 2.00 (m, 2H), 1.96 — 1.84 (m, 2H), 1.81 — 1.65 (m, 4H). LC-MS ESI m/z:
found 385.1 (M-H)".

15 Example 167

4-(4-((2,2,5-trimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)butanoic acid (196)
0 OH
oY
o o)

[0720] 'H NMR (400 MHz, CDCls) 8 7.10 — 7.00 (m, 3H), 6.96 — 6.87 (m, 3H), 4.97 (s,
2H), 2.97 (s, 2H), 2.60 (t, J = 7.3 Hz, 2H), 2.35 (t, J = 7.3 Hz, 2H), 2.26 (s, 3H), 1.98 — 1.85
20 (m, 2H), 1.46 (s, 6H). LC-MS ESI m/z: found 353.1 (M-H)".

Example 168

4-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)butanoic acid
(197)

189



et hyl phenyl ) propanoi ¢ acid (263) Cl [0789] 1H NWR (400 MHz, CDC13) 6
7.26 (s, 1H), 7.04 (s, 1H), 6.81 (s, 2H), 2.99 (s, 2H), 102.90 (t, J= 7.9
Hz, 2H), WO2810/0803334 (m 4H), 1.47 (s, 6H), 1.18 (t, J=PTTAISRHY/0G4y¢ LC-MS
ESI mz: found 407.2 (MH)-. Exanple 235

3-(4-(di deuterio(5-chloro- 2 2-dj net hyl- 2 3~dihyes obenzof ur an- 7- yOret hoxy) - 3
-tluoro-2- propyl phenyl) propandl ¢ acid 64) [ 15C [0790] 1H NWMR (400
, 9H)y, 6.86 - 6.77 (m 2H), 2.99 (s,

MHz, CDC13) 6 7.26 (s, IH), 7.0
2H), 2.90 (t, ./ = 7.9 Hz, 2H). 69 - 2.53 (m 4H), 1.57 (dd, .1= 15. 4,
7.8 Hz, 2H), 1.47 (s, 6H), 0.99 (@, .1= 7.3 Hz, 3H). LC-MS ESI miz: found

421.4 (MH . Exlarrgl e 236 .
203 (4- (dPERt e BMR E900YIBz2CRCH) At I3~ P18 di0hyHP bbendidk Gro4rdzL yTy%ret hoxy

020/ 0800 RE L 44 10 2 B ot B R A e TR o oA =&sisy 36 1 9524 (s,

1H), 7.04(&5 (nhHH), 6.49(s,0H0. BC-MMES2HYz: found 373.4 (M-H)".

5 Example 169

4-(3,5-difluoro-4-((2,2,5-trimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)butanoic
acid (198)

o F OH
o o}
F

[0722] 'H NMR (400 MHz, CDCl3) 8 7.03 (s, 1H), 6.90 (s, 1H), 6.67 (d, J = 8.6 Hz, 2H),
10 5.08 (s, 2H), 2.93 (s, 2H), 2.57 (t, J = 7.6 Hz, 2H), 2.36 (t, J = 7.3 Hz, 2H), 2.25 (s, 3H),
1.98 — 1.81 (m, 2H), 1.39 (s, 6H). LC-MS ESI m/z: found 389.2 (M-H)".

Example 170

4-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorophenyl)butanoic acid (199)

o F OH
o 0]
F
15 cl

[0723] 'H NMR (400 MHz, CDCls) 8 7.22 (s, 1H), 7.04 (s, 1H), 6.69 (d, J = 8.5 Hz, 2H),
5.05 (s, 2H), 2.96 (s, 2H), 2.58 (t, J = 7.6 Hz, 2H), 2.36 (t, J = 7.3 Hz, 2H), 1.95 — 1.83 (m,
2H), 1.41 (s, 6H). LC-MS ESI m/z: found 409.1 (M-H)".

Example 171

20 4-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylbutanoic acid (200)

. w o
o 0

F
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6.82 (d, .1 =7.9 Hz, 1H), 3.04 - 2.92 (m 3H), 2.79 - 2.50 (m 2H). 1.47
(s, 6H). 1.17 (d, 6.9 Hz, 3H. LG M ES1(///z: found 393.2 (MH 5Exanple
237 WO 2010/080537 PCT/US2009/068576

3-(4-(dideuterio(5-chloro-2,2-dimet hyl-2, 3-di hydrobenzof uran-7-yl) net hoxy) -
3- (trit I[0%241nelﬂhMMlbh@@NHzZCDéTﬂghpWFﬁ&(;dam@lScS Hej 2H), 866)(d, [H)79ZDNNR €400

3 3 2 7.07 9 3.06
' 2 03 (%Q%ZH%@@ (Eidl]Hl_? 4_9;7( g%z%élgé%f %9 e ﬁzﬂ%'}‘(sg %Zﬂl(n@
Hz, 3H). %8E§T94(2?thH) i gyndy drgn 1 )M by (s, %X?pr@(@%&io(@z B yile3- 11
uor o- 44(5 11 uor o- 2, 2-di met hy1- 2, 3- di hydr obenzof ur an-
yl') met hox\Ip gsdmyt:)fpwishHol ﬁwdd)d (267) 15 OH [0793] NVR (400 MHz, CDC13) 6
7.00 (d, J = 9.7 Hz, 1H), 6.89 - 6.74 (m 3H), 5.03 (s, 2H), 2.99 (s, 2H),
2.96 5 2.84 (m 2H). 2.71 -2.54 (m Edsfhplel781 - 1.33 (m 10H), 0.94 (t, J=

Zog rg bﬁt@l hi%gﬁ%ﬁngﬁyg‘%mﬁﬁﬁggﬁ¥%7§§%&3¥ﬂ EzgﬁggﬁﬁVﬁﬂﬁﬁnv'fnethoxy) 3

- fluorophenyl ) propanoi ¢ acid (2% i53¢19)/( 537PCT/1152009/068576

o} /©/\/H‘/OH
0 (0]
Cl

[0725] 'H NMR (400 MHz, CDCls)  7.24 (s, 1H), 7.09 (d, J = 7.7 Hz, 2H), 7.03 (s, 1H),

10  6.90,J=7.7, Hz 2H), 4.95 (s, 2H), 2.99 (s, 2H), 2.60 (t, J = 7.9 Hz, 2H), 2.55 — 2.43 (m,
1H), 2.08 — 1.93 (m, 1H), 1.79 — 1.63 (m, 1H), 1.47 (s, 6H), 1.22 (d, J = 6.9 Hz, 3H). LC-
MS ESI m/z: found 387.5 (M-H)".

Example 173
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-

15 methoxyphenyl)propanoic acid (202)
o)
0 OH
0
O\

F

[0726] 'H NMR (400 MHz, CDCls) 3 6.99 (d, 1H), 6.83 (d, J = 8.3 Hz, 1H), 6.80 — 6.75
(m, 2H), 6.66 (d, J = 8.3 Hz, 1H), 5.06 (s, 2H), 3.87 (s, 3H), 2.98 (s, 2H), 2.88 (t, /=7.8
Hz, 2H), 2.65 (t, / = 7.7 Hz, 2H), 1.47 (s, 6H). LC-MS ESI m/z: found 373.0 (M-H)".

20 Example 174
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
methoxyphenyl)propanoic acid (203)
o)
Q OH
0
O\

ci

191



c [0794] 11- INWR (400 MHz, CDC13) 6 7.26 (s, 1H), (s, 2H), 2.99 (s, 2H),
2.90 (t, J= 8.0 Hz, 2H), 2.72- 7.03 (s, 1H), 2.54 (m 4H), 6.86 1.61 - 6.77
(rn, 2H),w8.200/08033731 Om 10H), 0.94 (t..1= 7.2 Hz, PEHUS200G0MS7ESI

/viz: found 433 3 (MH . 5Exanple 240

3- (44(5- flDu2sH o- HEM;R (ﬁl()NHizZCBCdij) byl ez o7 Wl an-IH)y &8ddéd hox §)1-13z, 1H),

(1T uoromet o KeenY )21 et (| RUgREn0i 251 (2600, (L QT30 L. INVR

106. 79 (dy6317218), 2. d94¢, Jl_H)/.é @z,@ﬁ}(ﬁéﬂ gs,HEsH).?L@MS E§1 ,%}z £dBnd 3iH 2 (R/[iﬂﬁ 2 55
(m 2H). 1.48 (s, 6H), 1.18 (d, J= . M5 ESI miz: found 425.0

(MH . Exanple 241 . Example 175

3-(4-((5-chloro-2.2-di methyl-2, 3-di E dr I6benzof ur an- 7- yenet hoxy) - 3- f | uor ophe

nyl)- 52. 2, 6)—2-(tSe(l(i-éldeméﬁidilopuh@bAﬁﬂilhycucbeaizeé@mﬂ yDmethoxy)-2,3-dihydro-1H-
inden-1-yl)acetic acid (204)

::(S/(OH
%@J@D

[0728] 'H NMR (400 MHz, CDCl) 8 7.08 (d, J = 8.0 Hz, 1H), 6.97 (d, J = 9.6 Hz, 1H),
6.87 (s, 1H), 6.83 — 6.77 (m, 2H), 4.97 (s, 2H), 3.63 - 3.41 (m, 1H), 2.99 (s, 2H), 2.97 - 2.72

10 (m, 3H), 2.51 —2.34 (m, 2H), 1.83 — 1.71 (m, 1H), 1.48 (s, 6H). LC-MS ESI m/z: found
369.2 (M-H)".

Example 176

(8)-2-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1H-
inden-1-yl)acetic acid (205)
0

U9
3 0
(6]

15 Cl

OH

[0729] 'H NMR (400 MHz, CDCl3) & 7.24 (s, 1H), 7.09 (d, J = 8.4 Hz, 1H), 7.03 (s, 1H),
6.87 (s, 1H), 6.80 (d, J = 8.4 Hz, 1H), 4.95 (s, 2H), 3.63 — 3.41(m, 1H), 3.00 (s, 2H), 2.95 —
2.73 (m, 3H), 2.54 — 2.33 (m, 2H), 1.85 — 1.68 (m, 1H), 1.48 (s, 6H). LC-MS ESI m/z:
found 385.1 (M-H)".

20 Example 177

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)propanoic acid
(206)

O
0]

Cl
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15CI [0796] I1-1 NVR (400 MHz, cdcli) 6 7.24(s. 1H). 7.04(s, 1H). 6.99 -
6.78 (m 3H), 5.03 (s, 2H), 2.99 (s, 2H), 1.47 (s, 6H . LCMs: 399.3
(Mn"). DRONBIESPS3ih: found 381.2 (MH . Exanple 242 PCT/US2009/068576

203- ( 3-fl uoro- 44(5 fluoro-2, 2-di nmet hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) -
2- propyl ARy 1H RMR 8108- MHtr@Délh;t) eri. Mpxmoﬁa)adlld (aci d 7(72H4)2H)\WD04 (s, 1H),

2219’ 10’ VL1 1y 7 8os1 b, iy 5. 80 T2y 11 sl 9%

J=7. TH#ZZH)ZHM (s 6P§- Lé~1v‘1'>§E(sm7/z2k‘Bund135971 (M?-H)GH) 0.99 (t, J=

. LGMS ESI mz: found 407.4 . BExanpl e 243
-(2-ethyl-3-fluoro-4-((5- quoro 2 Exzﬁ ggtlla ¥1-2. 3-di hydr obenzof uran- 7-
| ) met hoxy) phenyl) -2, 2. 3, 3- t et radeuter i opropanoi ¢ aci d (272) [ 0798] NWVR
400 BHz, (@D@l@((ﬁrﬂuow za dimgthyl-10- Cth‘QizpbellEbvfm& BYDHmehok3)-LrdiBydro-151-03
O(s 2H) 2.99 (s, 2H), 2.75 indEnﬁlyl){mtiQ:H)id (20747 (s, 6H), 1.18 (t, J= 7.5
Hz 3H). LC-Ms ESI nfz: found 3933(MHI aypl e 244

’(3 fluoro-44(5-fl uoro-22-di net hyl-2, 3-di hy obenzofuran 7- yQOret hoxy) - 2-
nmet hyl phenyl ) pr opanoi ¢ aci d (27&%5’5A

[0731] 'H NMR (400 MHz, CDCl3) 8 7.08 (d, J = 8.2 Hz, 1H), 6.97 (d, J = 9.9 Hz, 1H),
6.87 (s, 1H), 7.80 — 7.75 (m, 2H), 4.97 (s, 2H), 3.63 — 3.41 (m, 1H), 3.00 (s, 2H), 2.95 —

10 2.73 (m, 3H), 2.53 — 2.34 (m, 2H), 1.85 — 1.70 (m, 1H), 1.48 (s, 6H). LC-MS ESI m/z:
found 369.1 (M-H)".

(t
3
3
y
(
1

Example 179

(R)-2-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1H-
inden-1-yl)acetic acid (208)
0

O

15 Cl

[0732] 'H NMR (400 MHz, CDCls) 8 7.25 (s, 1H), 7.09 (d, J = 8.2 Hz, 1H), 7.04 (s, 1H),
6.87 (s, 1H), 6.81 (d, /= 8.2, 1H), 4.96 (s, 2H), 3.60 — 3.42 (m, 1H), 3.00 (s, 2H), 2.95 —
2.74 (m, 3H), 2.54 — 2.32 (m, 2H), 1.86 —1.71 (m, 1H), 1.48 (s, 6H). LC-MS ESI m/z: found
384.9 (M-H)".

20 Example 180

2-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)cyclopropanecarboxylic acid (209)

0O
O OH
O
F
F

193



OH [0799] IH NWMR (400 MHz, CDC13) 66.98 (d, J= 9.6 Hz, 1H), 6.85 - 6.71
(m 3H), 5.04 (s, 2H), 2.99 (s, 2H), 2.88 (t, J= 7.9 Hz, 2H), 2.58 (t, J =
7.8 Hz, 2MP200/BB3(s, 3H), 1.47 (s, GH). LC M5 ESI in/zPCTaspeId¢67@8 (M H).
Exanpl e 245

203- (44( 50733 or ‘6l RMR ¢100eviHy 1CRCS) @i 7300 6188 imo Ry, 857~ §17) et BdXy5) 0486 | uor o-

G [osooy RS0 2tPe? Serdtt) (i Fohs o 12y, 1900500 P9T441¢€%?8%89?5762m
5.02 (S @%132 9192’)(|_§ 112134)Lc Rqsfiﬁsmq/z folm&ﬁhffdv!{lHﬂH) 2.59 (t, .1
Hz, 7 (s m z: found 3914(MH)

5Exarrp| e 246 3-(3-ethyl- 44(5 fI uor °E$alﬁplg'l'§?t hyI 2, 3-di hydr obenzof ur an 7-
ypret hoxy) phenyl ) propanoi ¢ acid (275 [ 0801] I HNMR (400 MHz, CDC13) 6
7.00 5 6.90 (m BH)-((568h880(2k-dineth8-243-HghydcHenzcdwag-710{methdxy-B. 9 Hz, 1H),
4.96 (s, 2H), 2.98 (s, ZpropReBT)cltlppdpaiecdbbiryli2ddid (21072 - 2.55 (m 4H),
1.46 (s, 6H), 1.20 (t, J =7.5 Hz, 3H. LCGCMSESI mz: found 371.2 (MH.
Exanpl e 247
3- (44(5-chl or o- 2, 2- di met hy1- 2, 37dR hydr oz ur%h- 7- yl ) net hoxy) - 3-
et hyl phenyppr opanoi c acid (276) 0

F

Cl

[0734] 'H NMR (400 MHz, CDCl3) § 7.23 (s, 1H), 7.04 (s, IH), 6.94 (t, J = 8.6 Hz, 1H),
6.80 (t, J= 11.7 Hz, 2H), 5.03 (s, 2H), 2.99 (s, 2H), 2.57 - 2.42 (m, 1H), 1.86 — 1.72 (m,

10 IH), 1.68 — 1.54 (m, 1H), 1.47 (s, 6H), 1.36 — 1.27 (m, 1H). LC-MS ESI m/z: found 389.2
(M-H)".

Example 182

4-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-3-
methylbutanoic acid (211)

o O

15 F
[0735] 'H NMR (400 MHz, CDCl) 3 7.05 (d, J = 7.7 Hz, 2H), 6.97 (d, J = 9.5 Hz, 1H),
6.90 (d, J=7.4 Hz, 2H), 6.79 (d, J=7.9 Hz, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.61 — 2.51 (m,
IH), 2.50 — 2.30 (m, 2H), 2.27 — 2.09 (m, 2H), 1.47 (s, 6H), 0.96 (d, J = 6.2 Hz, 3H). LC-
MS ESI m/z: found 371.2 (M-H)".

20 Example 183

4-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-3-
methylbutanoic acid (212)

0 (@]

Cl
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15C1 [0802] I HNMR (400 MHz, CDC13) 6 7.17 (s, 1H), 6.97 - 6.89 (m 3H,
6.78 (d, J = 8.2 Hz, 1H), 4.89 (s, 2H), 2.93 (s, 2H), 2.82 (t, J = 7.6 Hz,
2H), 2. 60208108037 4H), 1.41 (s, GH), 1.14 (t, .1 = 7. BCHAUS2@PSSIEC- M5 ES1
m z: found 387. 2 (MH Exanple 248

203- ( 3- et[A736]44BNMRIGH00-MH2- @DEiD by/1252(s 3+, Ayddr(dhen Bdf He, a&H)?é@O)@tJrr@xy) phe

[‘%éésf 1 R Tenlesy: ez 8620 s Vhy 230 205 @ g 48 (fm 219
4.96 (s, &H%wé(@@ 62189 300 LBHIs F31 72 fo&)d4§37(mM4g 1.46 (s, 6H), 1.25
- 1.08 (m C- M5 EST i nk: found 385.3 anpl e 249

3-(44(5-chloro-2, 2-di net hyl- 2, llﬁwgrlcgq %Qifl @n- 7- yl ) met hoxy) - 3- et hyl phen
y1l)-2- met hyl propanoi c acid (278 iff NVR (400 MHz, CDCI3) 6
7.17 6s, 1M, 6. RHI.5diflude- 46{(5}ﬂu91062 814111(1¢thy121—1)3 dll@'di‘dbell@éfd;an} 8.2 H,

1H), 4.89 (s, 2H), 3. 9Dmetidx@befzpl)c3tppropanetarb2xAd {aid (AH), 1.40 (s, 6H) ,
1.17 - 0.99 (m 6H). LC-Ms ES1/77/z: found 401.2 (MH)-. Exanple 250
3-(24(5-chl oro-2, 2-di net hy1- 2, » hydFf -7-yl ) met hoxy) phenyl ) pr opa

noic acid (279) 15 o OH

F

[0737] 'H NMR (400 MHz, CDCl3) 8 6.97 (d, /= 9.5 Hz, 1H), 6.79 (d, J = 7.5 Hz, 1H),
6.60 (d, J = 8.9 Hz, 2H), 5.05 (s, 2H), 2.95 (s, 2H), 2.43 (t, /= 6.9 Hz, 2H), 1.75 — 1.63 (m,

10 1H), 1.39 (s, 6H), 1.35 — 1.25 (m, 1H), 1.01 — 0.82 (m, 2H). LC-MS ESI m/z: found 405.5
(M-H)"

[0738] Chiral separation of (213), using preparative Pirkle Covalent (R,R) Whelk-O® 2,
10/100, 250 x 21.1 mm, flow rate 30 mL/min, solvent system 2: 98: 0.1 of iso-Propanol:
Hexanes: Acetic acid, provided (213A) ( RT = 12.0 minutes) and (213B) (RT = 14.0

15 minutes). (213A): '"H NMR (400 MHz, CDCl;) 8 6.97 (d, J = 9.6 Hz, 1H), 6.79 (d, /= 8.1
Hz, 1H), 6.60 (d, / =9.0 Hz, 2H), 5.05 (s, 2H), 2.95 (s, 2H), 2.43 (t, J =7.7 Hz, 2H), 1.75 -
1.63 (m, IH), 1.39 (s, 6H), 1.35 - 1.25 (m, 1H), 0.98 — 0.83 (m, 2H).

[0739] Chiral separation of (213), using preparative Pirkle Covalent (R,R) Whelk-O® 2,
10/100, 250 x 21.1 mm, flow rate 30 mL/min, solvent system 2: 98: 0.1 of iso-Propanol:

20  Hexanes: Acetic acid, provided (213A) ( RT = 12.0 minutes) and (213B) (RT = 14.0
minutes). (213B): 'H NMR (400 MHz, CDCl5) & 6.97 (d, J = 9.9 Hz, 1H), 6.79 (d, J = 7.1
Hz, 1H), 6.60 (d, J = 8.5 Hz, 2H), 5.05 (s, 2H), 2.95 (s, 2H), 2.51 — 2.30 (m, 2H), 1.75 —
1.64 (m, IH), 1.39 (s, 6H), 1.35 — 1.26 (m, 1H), 0.91 (ddd, J=11.9, 6.7, 2.0 Hz, 2H).

Example 185

25 2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorobenzyl)cyclopropanecarboxylic acid (214)

0 F 0
o OH
F

Cl
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[ 0805] NVR (400 MHz, CDC13) 6 7.22 (s, 1H), 7.18 (t, J= 6.6 Hz, 2H), 7.06
(s, 1H), 6.94 (d, J = 8.4 Hz, 1H), 6.89 (t, J=7.4 Hz, IM, 4.99 (s, 2H),
3.05 - 2.WO20myosaHdy, 2.70 (t, J = 7.7 Hz, 2H), 1.48 (s, PEHUS2BRAMMe 251
203- (3-((5- chloro 2, 2-di net hyl- 2, 3 d|hydrobenzofuran 7-yl ) met hoxy) phenyl) -2
- met hyl dﬂmno}bNMR 100280y, CDCGI) o MDD @019y, 08853 7IRCTH ]5015@,0099@&85261)[ 0806]

704 (s, 050 &6 955 1 3. 245 &7 4185200 S 1.6 s 1 bt A0 Loty et 5 )
ngi 1H)1 13263@ (151) 12(1@40%4%1%F§ﬁ) ?qubagxrgs Egﬁ)ﬂz fouf8 4213-RBHH™ 1H), 1.48 (S,
noi 84?%1)2 g ”FBQ%%] 2 R (400 MR By T R Y PIrp "7 G
aci - . m , .

(t, .6 =8 (4—(&2—d3hbthylai—pmer(yﬁzﬁ.—dihydlebglz;marBFI)YJ)n&:tlw(yaphenyllwoﬁlar@imid 1H) .

il
J

[0741] 'H NMR (400 MHz, CDCl3) 8 7.55 — 7.46 (m, 3H), 7.38 (t, / = 7.5 Hz, 2H), 7.33 —
7.26 (m, 2H), 7.11 (d, J = 8.2 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 3.08 (s, 2H),

10 2.89 (t, J=7.6 Hz, 2H), 2.64 (t, J = 7.7 Hz, 2H), 1.51 (s, 6H). LC-MS ESI m/z: found 401.2
(M-H)"

Example 187

2-(5-((2,2-dimethyl-5-phenyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro- 1 H-inden-
1-yl)acetic acid (216)
o

OH
o}
O

J
r J

[0742] 'H NMR (400 MHz, CDCls)  7.54 — 7.47 (m, 3H), 7.39 (t, J = 7.3 Hz, 2H), 7.33 —
7.26 (m, 2H), 7.08 (d, J =8.2 Hz, 1H), 6.92 (s, 1H), 6.84 (d, / = 8.6 Hz, 1H), 5.06 (s, 2H),
3.62 —3.44 (m, 1H), 3.08 (s, 2H), 2.96 — 2.76 (m, 3H), 2.51 — 2.35 (m, 2H), 1.85 - 1.70 (m,
1H), 1.52 (s, 6H). LC-MS ESI m/z: found 427.2 (M-H)".

20 Example 188

(R)-2-(5-((6-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-2,3-dihydro-1H-
inden-1-yl)acetic acid (217)
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5.02 (s. 2H). 3.02 (s, 2H). 2.89 (t. .1=7.8 Hz, 2H), 2.64 (t, J= 7.8 Hz,
2H), 1.48 (s, 6H). 10Exanple 253

3- (44(2. 2701206089387 2. 3- di hydr obenzof uran- 7-yl ) met hoxy) pREmMUBROROMITHY| pr opa
noi c acid (282) [ 0808] NVR (400 MHz, CDClB) 6 7.25 (d, J= 11.0 Hz, 1H),

7.08 (d, J= 8.4 Hz, 3H), 156.93 (d, J= 8.5 Hz,? 2H), 6.83 (t, J=7.5 Hz, |

H, 5.02 (s, 2H), 306-294(m 3H) 275- w69 (m 1H), 2.63 -2.58 (m
1H), 1.48 (s, 6H), 1.16 (d, ~9 Hz (Exanpl e 254

3-(4-((5-fluoro-2, 2-di rrethyl 2 33 of uran-7-yl ) met hoxy)-2,3,5-trim
et hyl phenyl ) propanoi c aC| d (283) [0809] 11-1 NWR (400 MHz, CDC13)
67.06 (d. J= 9.7 Hz, 689-675m2H) 4.66 (s, 2H), 300(s 2H) ,
2.97 -2.87 (m 2H). 260(t C= 80Hz , 2.27 (s, 3H), 2.24 (s, 3H,

2.19 (s. é@%&ﬁ@%ﬁ&o@g‘@%&@)%@w (%1,J‘lozt.‘f‘ﬁz?ﬁ%-,9.8@'\/@,'1-11),'52)‘?}84841,%:255 WO

2010/ 080
3- (44(5- chs 8lzpt D), B-AA (aet AY17 Az 3, bydnohen2of iz, dib) 74.92 Jsre HhaXx§) - 243 (ib;
trimethyl phen%l ) pr oHoan0| c acid 2843

1H), 2977, 2H), 2.93 = 2774 (m, 3H), 2.54 - 2.36 (m, 2H), 1.87 - 1.71 (m, 1H), 1.48 (d, J =

5 5.9 Hz, 6H). LC-MS ESI m/z: found 369.0 (M-H) .

Example 189

3-(2-fluoro-4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
yhmethoxy)phenyl)propanoic acid (218)

F o
0 /©/\) J\OH
0
¢

10 [0744] 'HNMR (400 MHz, CDCl3) 3 7.08 (t, J = 8.4 Hz, 1H), 6.92 (d, J = 9.3 Hz, 1H),
6.80 (d, J=7.3 Hz, 1H), 6.69 (d, /=9.7 Hz, 2H), 4.95 (s, 2H), 3.15 (s, 2H), 2.89 (t, J=7.4
Hz, 2H), 2.64 (t, J=7.6 Hz, 2H), 2.16 - 2.01 (m, 2H), 1.95 - 1.85 (m, 2H), 1.78 — 1.65 (m,
4H). (M-H"). LC-MS ESI m/z: found 387.2 (M-H)".

Example 190

15 3-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)-2-
methoxyphenyl)propanoic acid (219)

~o0 0
0

F

[0745] 'H NMR (400 MHz, CDCls) & 7.02 (d, J = 8.3 Hz, 1H), 6.95 (d, J = 9.4 Hz, 1H),
6.80 (d, J=7.9 Hz, 1H), 6.49 (d, J=9.2 Hz, 2H), 4.96 (s, 2H), 3.78 (s, 3H), 3.15 (s, 2H),

20 286 (t,J=7.7Hz, 2H), 2.62 (t, J=7.7 Hz, 2H), 2.17 - 2.00 (m, 2H), 1.97 — 1.84 (m, 2H),
1.80 — 1.62 (m, 4H). LC-MS ESI m/z: found 399.3 (M-H)".

Example 191
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ci [0810] '11 NWR (400 MHz, CDC13) 6 7.32 (s, 1H), 7.07 (s, 1H), 6.85 (s,
1H), 4.64 (s, 2H), 53.00 (s, 2H), 2.98 - 2.84 (m 2H), 2.66 - 2.53 (m 2H),
2.27 (s, 8ON2010208087(s, 3H), 2.19 (s, 3H), 1.45 (s, 6H). PCTAUSBIESBY¢7/ z:
found 401.3 (MH . Exanple 256

3- (44(5- f | uor 023U (spifluofob Azldhethah2.3;dih ydrytenep@mtnanlymeéthox @ehfydxy) - 2, 3-

di net hyl phenyl ) propanoi ¢ aci &c(8&andcirbdlic 681220t H NVR (400 MHz, CDC13)
6 7.05 - 6.90 (m 2H), 6.79 - 6.75 (m 2H), 4.96 (s, 2H), 3.15 (s, 2H),
2.98 - 2.87 (m 2H), 2.64 - 2.53-4dm 2 . %, 6H), 2.12- 2.04 (m 2H),
1.96- 1.84 (m 2H), 1.81 - 1.63\(M -~ C- MSoeST /7//z: found 397.4
(MH . Exanple 257 152-(5-((5-ch IS prop ox

ybenzyl ) oxy) - 6-f | uor o- 2, 3-di hydro 1Hi nden- 1- yl)acetic acid (286) a
[0812] H NWR (400 MHz, CDClB) 67.48 (s. 1H), 7.22-7.19 (m 1H), 6.97-6.94

{ H e 8[63,‘?@1615‘8 191\41{340%5%512996@32%11[%( (m3ﬁf Py, §3’7((§nH)“ZQD4) A5 451 75

(t n. I5 H6. 911(c£54=(m HeHH), Bxang| e= ZSﬁHz 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.75 — 246 (m,
2-(5-((5-chloro- |sopré£)oxybenz 2, 3-di %dro 1H i nden- l_LYCl)N?ScetiC

aci d (2830 WP 2010} 080387 bETA% 0b§¥0é81§7(6“ 2H), 0.98 - 0.80 (m, 1H)
ESI1 m/z: found 369.1 (M-H)".

Example 192

2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)benzyl)
10 cyclopropanecarboxylic acid (221)

o OH
Cl

[0747] 'H NMR (400 MHz, CDCl) 6 7.25 (s, 1H), 7.10 (d, J = 7.4 Hz, 2H), 7.03 (s, 1H),

6.92 (d, J=7.1 Hz, 2H), 4.96 (s, 2H), 2.99 (s, 2H), 2.75 — 2.46 (m, 2H), 1.78 — 1.65 (m,

1H), 1.47 (s, 6H), 1.34 — 1.20 (m, 2H), 0.94 - 0.82 (m, 1H). LC-MS ESI m/z: found 385.0
15 (M-H).

Example 193

3-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)-2-
fluorophenyl)propanoic acid (222)

F (@]
@” o
O

20 [0748] 'HNMR (400 MHz, CDCl3) 3 7.19 (s, 1H), 7.13 — 7.02 (m, 2H), 6.69 (d, J = 10.0
Hz, 2H), 4.93 (s, 2H), 3.15 (s, 2H), 2.90 (t, /= 7.5 Hz, 2H), 2.64 (t, /= 7.4 Hz, 2H), 2.14 -
2.02 (m, 2H), 1.98 — 1.64 (m, 6H). LC-MS ESI n#/z: found 403.4 (M-H)".

Example 194

3-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)-2-
25 methoxyphenyl)propanoic acid (223)
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a [0813] 11-1 NMR (400 MHz, CDCI3) 7.45 (s. 1H), 7.20-7.18 On| H),
7.11-7.09 (m 1H), 6.87-6.79 (m 3H), 5.02 (s. 2H), 4.59-4.53 (m 1H).
3. 56- 3. 53WOr10108Y3372. 93-2. 79 (m 3H), 2.51-2.41 (m 2H) PCT/UB2009/07857¢ r n,
1H), 1.34 (d, 6H). 5Exanple 259
2- (54(2-1isopropoxypyridin-3-yOx
acid (288) [0814] H NVR (400
4.4 Hz, IH), 7.73 (d, ./ =6.4 HK H
-6.94 (m 1H), 6.85 (s. 1H), 6.75 (i, U =
1H), 4.96 (s, 2H), 2.82 - 2.79 (m lH) 2.
J
[

hoxy) -203- di lydr o- 1Hi nden- 1-yl ) acetic
Mz, DMB A42.18 (hr. 1H), 8. 10 (d. J=
10 (d. J = 8.4 Hz, 1H), 6.97
08.4 Hz, 1H), 5.32 - 5.29 (m

- 62(m3H) 2.30 - 2.24
(m 2H), 1.66 - 161(in 1H). 1.28 (d, 1 6H). LC-MS ESL /w z:
found 340 .2 (M H | e 260 3- 44(1H— zol nmet hoxy)-3.5-ditl
uorophen)m?4 nﬁNM%F bz cCRET e’(72@9()3 IH é)él(gi T?"lHNW?Y(Qé@W CDC )
. 5: .14 1 , 46 , \ 1
A 82 . 781(0('53mH}|i@|_}|)1) 19135(2@1),4%@ A1, 3(9( %h‘? 2877 J£§SI-H'|)2H) 2%5%(9”%“)
2. 67-2. 63.6 hiz, 1), 2.18.2208 (m3H), 115)8-4VB6E811 6y 1. Mmasrwz fbupd/l4+5 BI(M-Bxanpl e
261
203- (§ 5-"di f | uor o- 4- ((2- et hyl benzo[ d] oxazol - 7-yl ) net hoxy) pheny1) - 2- et hyl p
ropanoi ¢ acid (290) WO 2010/ 080537PCT1U52009/ 068576 [0816] I1-1 NVR (400
MHz, CDC13) 57.62 (d. J = 7.6 Hz. 1HPxamplegdd, J = 7.2 Hz, 1H), 7.29 (d, .1
= 7.6 Hz, 1H), 6.7 @2&1?1010»4;{(59{11%15@14 gﬂ'po:[beg‘lzéﬁn?(rﬁ2 lzé'ﬁ)clop%nlagg -7.2.93 (m 1H),

2.73 - 2.71 (m IH, 2.6 ?‘mtﬁﬁ\%)ﬁgﬁ %gpm%g(anp 2§ é2%1) d, .1= 7.2

Hz, 3H). LC-Ms ESI found
0 OH

>
\.E'\’

F

10 [0750] 'H NMR (400 MHz, CDCl3) 5 7.13 (d, J = 8.4 Hz, 1H), 7.00 (s, 1H), 6.92 (d, J =
9.6 Hz, 1H), 6.81 (t, J = 7.4 Hz, 2H), 4.95 (s, 2H), 3.15 (s, 2H), 2.98 (t, J = 7.7 Hz, 2H),
2.66 (t,J = 7.5 Hz, 2H), 2.19 - 2.04 (m, 2H), 1.99 - 1.85 (m, 2H), 1.80 — 1.66 (m, 4H). LC-
MS ESI m/z: found 402.9 (M-H)".

Example 196

15 3-(2-chloro-4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
yl)methoxy)phenyl)propanoic acid (225)

cl 0
/©/\/l J\OH
o

[0751] 'H NMR (400 MHz, CDCls)  7.19 (s, 1H), 7.13 (d, J = 8.2 Hz, 1H), 7.05 (s, 1H),
7.00 (s, 1H), 6.82 (d, /= 8.1 Hz, 1H), 4.93 (s, 2H), 3.15 (s, 2H), 2.98 (t, / = 7.1 Hz, 2H),

20 2.66(t,/J=7.3Hz, 2H), 2.21 — 1.95 (m, 2H), 1.95 - 1.82 (m, 2H), 1.82 — 1.62 (m, 4H). LC-
MS ESI m/z: found 419.2 (M-H)".

Example 197

3-(2,6-dichloro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylhmethoxy)phenyl)propanoic acid (226)
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2- (64(5-fluoro-2,2-dinmethyl-2, 3-di hydrobenzof uran-7-yl ) net hoxy) benzof uran- 3
-yl)acetic acid (291) [0817] | HNVR (400MHz, DWVSO-d6) 8: 12.46 (br,
1H), 7. 76W0201010895377. 45 (d, 1H), 7.24 10(s, 1H), 7.04-7P0O0/USaq0926§576 6. 93
(d, 1H), 4.99 (s, 2H), 3.63 (s, 2H), 3.04 (s, 2H), 2.50 (s, 3H), 1.45 (s,

6H). LCGMS ESI m(z: found 369.Q|[M- Hl anple 263
hydr o %7-yl ) met hoxy) - 2- oxo- 2H- ch
"H (400MHz, CDC13) 5: 6.93

2-(74(5-fluoro-2,2-dinmethyl-2,3
romen-4- yflacetic acid (292)
(d. 3H, 6.82 (m 1H), 6.64 (m . 6.34 (%, IH), 5.06(d. 2H). 3.15 (m
1H), 3.08-3.01 (m 2H). 2.95 On2H), | .51-1.44 (m 6H). LCM ESI m z:
found 398.8 IM + H. Exanple 264 203-(44(5-tluoro

2- di et hyhs2y:3- 16l f 7 (=W t ) ny1h-N5hyQroxy: 27 7
et hyl problam 1O o880 s GRTY BTt B380k St ra OBt 4= 1
(400 MHz,7.€B1B)), 405038, AHh, 3.26 -83.12 Hi, 212HH3.016s, 231)( 2165 I=2. 9100 JHp), 1.560)s, 6. 89
(d, .1 =8.1 Hz, 2@, 6.79@($d .1= 7.8 Hz, 1H). 4.96 (s. 2H). 2.99 (s, 2H),
2.91 -2. S RC-MMESIpv/zdoprd 4R Mats7 - 2.58 (m 1H). 2.41 -2.29 (m 1H).
1.47m%s, 6H), 1.19 (d, J = 6.7 Hz, 3H. LG M ESI trdz: found 372.4 (MH.
S5Examdl e 265 Example 198

3-(4-((5-11uoro- (Zj&é@z%cgggﬁfowlﬁ(?s-3’519}0'32’5!0‘?1?19{%95,%[cﬁﬂyd%ﬁfe]n)zgﬁ‘iﬁ%y ) phenyl) - N

hydr oxypr opanam yl)methoxy)phenyl)propanoic acid (227)

Cl 0
O /@\/\/J\OH
O Cl
Cl

[0753] 'H NMR (400 MHz, CDCl3) 8 7.18 (s, 1H), 7.06 (s, 1H), 6.95 (s, 2H), 4.94 (s, 2H),
10 3.26-3.09 (m, 2H), 3.01 (s, 2H), 2.66 — 2.50 (m, 2H), 1.50 (s, 6H). LC-MS ESI m/z: found
430.8 (M-H)".

Example 199

2-(2-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yhmethoxy)phenyl)cyclopropyl)acetic acid (228)

0 /©/<1/\(0
o OH

15 F

[0754] 'H NMR (400 MHz, CDCls) 8 6.98 (dd, J = 21.4, 8.8 Hz, 3H), 6.88 (d, J=7.1 Hz,
2H), 6.78 (d, J=7.1 Hz, 1H), 4.96 (s, 2H), 2.99 (s, 2H), 2.43 (d, /= 6.9 Hz, 2H), 1.77 -
1.69 (m, 1H), 1.47 (s, 6H), 1.36 — 1.22 (m, 1H), 0.99 — 0.90 (m, 1H), 0.85 — 0.77 (m, 1H).
LC-MS ESI m/z: found 368.9 (M-H).

20 Example 200

2-(2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yhmethoxy)phenyl)cyclopropyl)acetic acid (229)

200



[0820] 11-1 NWR (400 MHz, CDC13) 7.07 (d, J = 7.8 Hz, 2H), 6.98 -6.88 (m

-1), 6.79 10(d, .1= 8.0 Hz, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.91 (t, .1=
7.5 Hz, 2MP20®/B053(s, 1H), 2.41 (t, J= 10.4 Hz, 2H), 1.RCT(S2008/k857¢.C- V5
ESI tn/z: found 358.4 (MH Exanple 266 344- ((5-chloro-2.2-dinethyl-

2, 3-di hydr obenzof uran-7- yl)nmetyox y)ph -4-_aret hyl pentanoic acid (295)
15CI [0821] 11-1 NWR (400 MHz, 13 5 (sdyl1-1), 7.06 - 7.03 (m 3H),
6.90 (d, J = 8.0 Hz, 2H), 4.95 ( 2HY, 2.99 (s, 2H), 2.89 - 2.70 (m 2H),
2.59 - 2.54 (m IM, 1.88- 1.74 IM, 0.91 (d, J= 6.6 Hz, 31-1), 0.74
(d, J= 6.6 Hz, 3H). Exanple 267 ¢

203- (44(6-chl oro-2, 2-di net h 3-di hydr obenzof ur an- 4- yOret hoxy , 3-
di r net hyI[BREy | FoNYBRAHOM I@D 239@)7 3 (sgH).WO! (d, J=8.6 Hz, 3H), 68 (d =

20100 0805633@%&952%%@%835@ L8821 MR 400 ey O 9 0,01 47 = -2

4H), 2.6Qs(6H), 1.38= 182(4(111'JZIH)2|HD1—Z)2£3(1ﬁSLH)SBl)87—Z)?@(1ﬁSLH)3HCMZSE@I%/S 6H) .
Exanpl e 268 53-(2-ethoxy-44(54. luoro-2. 2-di et hyl - 2, 3-di hydr obenzof uran- 7-
ypnet RoxyPpkesAsbNpahoi ¢ acid (297)

Example 201

2-(2-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
ylDmethoxy)phenyl)cyclopropyl)acetic acid (230)

o O
F

10 [0756] 'HNMR (400 MHz, CDCl3) 3 7.01 (d, J = 6.8 Hz, 2H), 6.94 (d, J = 10.3 Hz, 1H),
6.88 (d, /=7.0Hz, 2H), 6.78 (d, / =7.6 Hz, 1H), 4.95 (s, 2H), 3.14 (s, 2H), 243 (d, J=5.5
Hz, 2H), 2.16 — 2.02 (m, 2H), 1.97 — 1.83 (m, 2H), 1.80 — 1.62 (s, 5H), 1.37 — 1.22 (m, 1H),
0.99 —0.89 (m, 1H), 0.86 — 0.75 (m, 1H). LC-MS ESI m/z: found 395.2 (M-H).

Example 202

15 2-(2-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
ylhmethoxy)phenyl)cyclopropyl)acetic acid (231)

o O

Cl

[0757] 'H NMR (400 MHz, CDCls) 3 6.82 (s, 1H), 6.62 (d, J = 9.4 Hz, 3H), 6.49 d, J =
7.3 Hz, 2H), 4.54 (s, 2H), 2.75 (s, 2H), 2.17 = 1.95 (m, 2H), 1.79 — 1.62 (m, 2H), 1.57 -

20 1.42 (m, 2H), 1.40 — 1.24 (m, 5H), 0.99 — 0.87 (m, 1H), 0.61 —0.50 (m, 1H), 0.49 — 0.36
(m, 1H). LC-MS ESI m/z: found 411.1 (M-H)".

Example 203

3-(2-ethyl-4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
yDmethoxy)phenyl)propanoic acid (232)
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[ 0823] NVR (400MHz, DWVSO-d6) 8: 12.00 (br, s), 7.01 -6.94 (m 3H), 6.53 (s,
1H), 6.45 -6.43 (m 1H), 4.87 (s, 2H), 3.98 - 3.96 (m 2H), 3.00 (s.
2H), 2.68V0 20108803 2H), 102.37 - 2.35 (m 2H), 1.40 (®CTANPQ0ID6EEZ6 1. 26
(m 3H). LGM ES1 /v/z: found 387.3 |1Vl BI OLOG CAL EXAMPLES Bi ol ogi cal
Exanple 1 15GPR120 stable cell ne [0824] Hugan GPR120 stable cell Iine
was purchased from Mul ti span | 26219 i ng Road, Hayward,
CA94545). This GPR120 cell |ine Wwas_g ted in HEK293 cel |l s co-expressing
Ggi 5. In this cell line, the Flagigﬁitope tag (DYKDDDDK) was fused to the
am no term nus of human GPR120 protein. 20Assay [0825] The concentration of
intracel lul ar Ca2+ was neasured as’ described bel ow. Human GPR120 cells were

pl ated i we coat K/ Pl ei ner

Bi o- one) 147%o- 60b RUEHD HEP: SRR AT € Seehrdy BRReShe 4= Sentir Fhhs or
37C and S9B4CCB.73An(CaH), 285, OME 351506 kmpbtml(ory @3 HY, epareyl by sadei, ng) 10 nl
of assay buffer 25 HBSS/ZomM HEPES, 4) to FLIPR Cal cium 4 Assay Bul k
Kit (Mol &clil ap-08dut @Byl 98rhb83 ompHbl - 8¢ar2h~6éé1§1a§vHWeﬂs<®|wa V driiaaé) pkepar ed
by furth f;Ca2+ assay dye stock solution with 10 nL of
assay buf SQkﬁfk%qgmgi%%ﬂ%gﬂlﬁ cells was renoved and i nmedi ately 100 iL of
the Ca2+ assay dye solution was dis ens nto each well followed by

i ncubation at 37C. and 5% CO, for 5 ﬁﬁ@gé to incorporate the Ca2+ dye
into WO 2010/ 080337ROh6rb1H2000é@08D 3Gl ieoteakdfaranThel)sethoxp)-abe was then
placed in the Flexstation (Mpxeacy %ﬁ% ﬁ@bpgﬂﬁaa&@ézﬁﬂ m nutes at 37C
Conmpounds were di ssolved in 100% and diluted to desired concentrations
wi th assay buffer and placed in the Flexstati qn sinultaneously with the
cell plate for 20 m nute incub . Ppridvr to reading. Fluorescence
intensity was 5Sneasured i mredi at ~ng conpound addition (25
RL/well) on the Flexstation at a citation wavel ength of 485 nm and an

em ssion wavel ength of 525 with 515 nmauto cutoff. The resulting increase
in fluorescence intensities corresponds to increases in intracellular Ca2+
| evel;g. m! | f6.e0fpoU 0 0 e
dissg?ve ?i?lﬂggyhﬁﬂg)tgqgkagﬁg%%?f%tlonyogﬁgg%n%??gab#ovF?eyg?E%W@n

sol ut i onst.95TE, 28}, Sr(bi (se2khc £iNi (5. ,2Haga it sd, er&ﬂrﬂmmzmo tofdounds(swelde added

with hu bl jng cells (described above), at eight
desirednggﬁggﬁﬁggpﬁbﬁ%r¥éﬁ3 §i§b0n10.00001 to 20 1.1M in 96 well plates
and fluorescence intensities were neasure% for 90 seconds with 2-second
intervals. An EC50 val ue 15(concent FAIT®<8f the (JPRL20 agoni st where 50%

of the agonist'sg. (m?(p -BRbroaZ bid¥inb thyl-3 3QRBRIVIRGA) o flfRh- %?lﬁié}ﬁl)k edo@si ng the
changes (Max-Mn) o fIuoregg%ﬂgg%kﬂggﬁ%kgxncggg /g To determ ne percent

activity for a tested conpound, escence I ntensity val ue obtai ned
at a particul ar concentratlon mere conpa ed tg the maxi mal fluorescence
intensity val ue obtained for pence HOWNB508 (4-[[(3-
20phenoxypheny|)nethyf|anlnolbe oi C aC|d British Journal of
Phar macol ogy

[0760] 'H NMR (400 MHz, CDCls) 8 7.03 (s, 1H), 6.67 (s, 2H), 4.93 (s, 2H), 3.00 (s, 2H),
2.92 (s, 2H), 2.47 (s, 2H), 2.30 (s, 6H), 1.48 (s, 6H). LC-MS ESI m/z: found 387.3 (M-H)".

Example 206

20 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,5-
dimethylphenyl)propanoic acid (235)
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2006 148, 619-628) or the conpound of Exanple 25. Wien GM508 was used as
the reference conpound, the maximal activity of OW508 at 6. 71AM was

desi gnat edl02810180%7 acti vity. Wien the conpound of ExanplP€TAB2Ma8683¢8ed as
the reference conpound, the maxinmal activity of the conpound of Exanple 25
at 2.5 1.tMwas designated as 100% 25act i vi ty$ Typicall y, the G508
activity reached a nmaxi mum at ncent approxi mately 6.7 p. M and
typically the conmpound of Exanpl ed a nmaxi mum activity at
approximately 2.5kM Activities orrpo nds that were tested according to
this nmethod are shown in Table 1 beI ow. Table | shows the activity
expressed as % activity at 5 04 corrpared to the maximal activity of GA508

of the rdtsncd SEHREHBy Eogisid wHd FRIRERE OOt TR 8 E5HHY! 1Y
2010/ 08056377?@ JHJJSZOE@?@OIB)SB@OE& 2P9 ACD va 8N(11Q(2}BV9598 2Ref (@1, erg 2. Eprpound)
Ex . Refere nce d) (I;; 3%25 %Actlwty Ex 25 (.
Ref er encékbo;zngé 36, 1@((9 oH). LC- MS ES s Found 3717

5 Example 207

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,5-
dimethylphenyl)propanoic acid (236)

0
O OH
0
Cl

[0762] 'H NMR (400 MHz, CDCl3) 8 7.26 (s, 1H), 7.04 (s, 1H), 6.92 (s, 1H), 6.71 (s, 1 H),
10 4.95 (s, 2H), 3.00 (s, 2H), 2.86 (s, 2H), 2.60 (d, J = 6.6 Hz, 2H), 2.27 (s, 3H), 2.22 (s, 3H),
1.48 (s, 6H). LC-MS ESI m/z: found 387.3 (M-H)".

Example 208

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (237)

15 F
[0763] 'H NMR (400 MHz, CDCl5) 8 6.99 — 6.95 (m, 2H), 6.75 (d, J = 9.8 Hz, 2H), 4.97
(s, 2H), 2.99 (s, 2H), 2.93 (s, 2H), 2.59 (d, J = 7.5 Hz, 2H), 2.23 (s, 6H), 1.47 (s, 6H). LC-
MS ESI m/z: found 371.3 (M-H)".

Example 209

20 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (238)
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%Activity (Exanple 25 Reference Conpound ) 2 134.6745 41 116.46 115

151.78 184 97.04 3 123.7995 42 140.94 116 145.6
WO 2010/080537 PCT/US2009/068576

O
0 \/@/\)LOH
O

Cl

[0764] 'H NMR (400 MHz, CDCl3) 8 7.25 (s, 1H), 7.04 (s, 1H), 6.94 (d, J = 8.3 Hz, IH),
6.75 (d, J=8.1 Hz, 1H), 4.95 (s, 2H), 2.99 (s, 2H), 2.94 (d, J = 4.5 Hz, 2H), 2.59 (s, 2H),
2.23 (s, 6H), 1.47 (s, 6H). LC-MS ESI m/z: found 387.3 (M-H)".

5 Example 210

2-(2-(2-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)cyclopropyl)acetic acid (239)

o)
0
OH
0 F

F

[0765] 'H NMR (400 MHz, CDCl3) & 6.97 — 6.74 (m, 3H), 6.66 (s, 2H), 4.94 (s, 2H), 2.99
10 (s, 2H), 2.61 —2.32 (m, 2H), 1.90 — 1.76 (m, 1H), 1.48 (s, 6H), 1.40 — 1.28 (m, 1H), 1.01 -
0.90 (m, 1H), 0.90 — 0.79 (m, 1H). LC-MS ESI m/z: found 387.0 (M-H)".

Example 211

2-(2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
fluorophenyl)cyclopropyl)acetic acid (240)

O
O
OH
O F

15 Cl
[0766] 'H NMR (400 MHz, CDCl3) 8 7.20 (s, 1H), 7.04 (s, 1H), 6.91 — 6.79 (m, 1H), 6.67
(s, 2H), 4.93 (s, 2H), 2.99 (s, 2H), 2.61 — 2.30 (m, 2H), 1.90 — 1.73 (m, 1H), 1.48 (s, 6H),
1.41 - 1.28 (m, 1H), 1.01 — 0.90 (m, 1H), 0.90 — 0.77 (m, 1H). LC-MS ESI m/z: found
403.1 M-H).

20 Example 212

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
propylphenyl)propanoic acid (241)
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184A 95.58 4 110. 75072 44 157.14 120 104.49 184B 130.66 5 149. 18855
79.58 122 3.58 188 104.04
WO 2010/080537 PCT/US2009/068576

OH

F

[0767] 'H NMR (400 MHz, CDCl3) & 7.05 (d, J = 8.3 Hz, 1H), 6.97 (d, J = 9.5 Hz, 1H),
6.79 (s, 3H), 4.96 (s, 2H), 2.99 (s, 2H), 2.95 — 2.83 (m, 2H), 2.66 — 2.50 (m, 4H), 1.67 —
1.53 (m, 2H), 1.47 (s, 6H), 1.02 — 0.89 (m, 3H). LC-MS ESI m/z: found 385.0 (M-H)".

5 Example 213

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
propylphenyl)propanoic acid (242)

Cl

[0768] 'H NMR (400 MHz, CDCls) & 7.25 (s, 1H), 7.16 — 6.96 (m, 2H), 6.90 — 6.68 (m,
10 2H),4.94 (s, 2H), 2.99 (s, 2H), 2.94 — 2.84 (m, 2H), 2.68 — 2.43 (m, 4H), 1.75 - 1.55 (m,
2H), 1.47 (s, 6H), 1.04 — 0.91 (m, 3H). LC-MS ESI m/z: found 401.2 (M-H)".

Example 214

3-(5-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methylphenyl)propanoic acid (243)

o)
O OH
O
F
15 F
[0769] 'H NMR (400 MHz, CDCls) 8 6.99 (d, J = 9.3 Hz, 1H), 6.90 — 6.73 (m, 3H), 5.03

(s, 2H), 2.99 (s, 2H), 2.84 (t, /=7.5 Hz, 2H), 2.59 (t, J = 7.5 Hz, 2H), 2.23 (s, 3H), 1.48 (s,
6H). LC-MS ESI m/z: found 375.0 (M-H).

Example 215

20 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5-fluoro-2-
methylphenyl)propanoic acid (244)

205
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6 147.28395 46 113.55 123 47.01 194 148.21 7 168.22715 47 111.18 124
131.64 197 151.44 8 135. 3906
WO 2010/080537 PCT/US2009/068576

O
O OH
O
F
Cl
[0770] 'H NMR (400 MHz, CDCls)  7.26 (s, 1H), 7.04 (s, 1H), 6.87 — 6.84 (m, 2H), 5.01

(s, 2H), 2.99 (s, 2H), 2.84 (t, /=7.8 Hz, 2H), 2.59 (t, /= 7.7 Hz, 2H), 2.23 (s, 3H), 1.48 (s,
6H). LC-MS ESI m/z: found 391.3 (M-H).

5 Example 216

3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)propanoic acid (245)

O
F
0 OH
O

F

[0771] 'H NMR (400 MHz, CDCls) 8 7.00 (d, J = 9.5 Hz, 1H), 6.86 — 6.71 (m, 3H), 5.03
10 (s, 2H), 2.99 (s, 2H), 2.90 (t, /= 6.7 Hz, 2H), 2.73 — 2.56 (m, 4H), 1.47 (s, 6H), 1.18 (t, J =
6.6 Hz, 3H). LC-MS ESI m/z: found 389.4 (M-H)".

Example 217

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethyl-3-
fluorophenyl)propanoic acid (246)

o}
F
o) OH
O

15 Cl
[0772] 'H NMR (400 MHz, CDCls) 6 7.26 (s, 1H), 7.03 (s, 1H), 6.81 (s, 2H), 5.01 (s, 2H),
2.99 (s, 2H), 2.90 (t, /= 7.6 Hz, 2H), 2.76 — 2.53 (m, 4H), 1.47 (d, /= 1.3 Hz, 6H), 1.18 (t,
J=6.9 Hz, 3H). LC-MS ESI m/z: found 405.3 (M-H)".

Example 218

20 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5,6,7,8-
tetrahydronaphthalen- 1-yl)propanoic acid (247)
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50 129.78 125 32.57 206 111.45 112.83125 53 143.19 126 47.02 208
147.47 10 106. 7955 54 138. 97
WO 2010/080537 PCT/US2009/068576

OH

F

[0773] 'H NMR (400 MHz, DMSO) & 12.11 (s, 1H), 7.09 - 6.65 (m, 4H), 4.87 (s, 2H),
3.00 (s, 2H), 2.81 — 2.26 (m, 9H), 2.17 (s, 1H), 1.66 (s, 2H), 1.39 (s, 6H). LC-MS ESI m/z:
found 397.3 (M-H)".

5 Example 219

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5,6,7,8-
tetrahydronaphthalen- 1-yl)propanoic acid (248)

Cl

[0774] 'H NMR (400 MHz, DMSO) 5 12.08 (s, 1H), 7.17 (s, 2H), 7.05 — 6.64 (m, 2H),
10 4.88 (s, 2H), 3.01 (s, 2H), 2.81 — 2.30 (m, 9H), 2.22 — 2.08 (m, 1H), 1.65 (s, 2H), 1.40 (s,
6H). LC-MS ESI m/z: found 413.2 (M-HY'.

Example 220

3-(2-ethyl-5-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylmethoxy)phenyl)propanoic acid (249)

15 F
[0775] 'H NMR (400 MHz, CDCls) 8 7.00 (d, J = 9.6 Hz, 1H), 6.93 — 6.71 (m, 3H), 5.04
(s, 2H), 2.99 (s, 2H), 2.87 (t, /= 7.8 Hz, 2H), 2.68 — 2.45 (m, 4H), 1.47 (s, 6H), 1.16 (dd, J
= 8.4, 6.6 Hz, 3H). LC-MS ESI m/z: found 389.4 (M-H)'.

Example 221

20 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethyl-5-
fluorophenyl)propanoic acid (250)
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127 152.93 209 142.22 11 124.2119 56 108.51 130 103.85 214 143.21 12
116. 1354 59 117.58 131A 1038.75
WO 2010/080537 PCT/US2009/068576

Cl

[0776] 'H NMR (400 MHz, CDCls) & 7.25 (s, 1H), 7.04 (s, 1H), 6.85 (dd, J = 18.8 Hz,
10.4,2H), 5.03 (s, 2H), 2.99 (s, 2H), 2.87 (t, / = 7.6 Hz, 2H), 2.67 — 2.45 (m, 4H), 1.47 (s,
6H), 1.17 (t, J =7.5 Hz, 3H). LC-MS ESI m/z: found 405.4 (M-H)".

5 Example 222

3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
propylphenyl)propanoic acid (251)

o}
F N

e} OH

F

[0777] 'H NMR (400 MHz, CDCl3) 6 6.99 (d, J = 9.7 Hz, 1H), 6.87 — 6.73 (m, 3H), 5.03

10 (s, 2H), 2.99 (s, 2H), 2.89 (t, J = 7.2 Hz, 2H), 2.67 — 2.53 (m, 4H), 1.57 (dd, /= 15.1, 8.1
Hz, 2H), 1.47 (d, J = 1.6 Hz, 6H), 0.98 (t, J = 7.0 Hz, 3H). LC-MS ESI m/z: found 403.0
(M-H)"

Example 223

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
15 propylphenyl)propanoic acid (252)

Cl

[0778] 'H NMR (400 MHz, CDCly) 8 7.25 (d, J = 2.2 Hz, 1H), 7.03 (s, 1H), 6.81 (s, 2H),
5.01 (s, 2H), 2.98 (s, 2H), 2.89 (t, J = 7.0 Hz, 2H), 2.82 — 2.36 (m, 4H), 1.57 (d, J = 6.7 Hz,
2H), 1.47 (s, 6H), 0.98 (t, J = 7.2 Hz, 3H). LC-MS ESI m/z: found 419.4 (M-H)".

20 Example 224

3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
pentylphenyl)propanoic acid (253)
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216 144.23 13 119.0442 63 95.03 131B 105.8 218 114.48 14 84.491935 65
141.04 133 103.4 220 115.86 15
WO 2010/080537 PCT/US2009/068576

F

[0779] 'H NMR (400 MHz, CDCl3) 8 6.99 (d, J = 9.7 Hz, 1H), 6.85 — 6.70 (m, 3H), 5.02
(s, 2H), 2.98 (s, 2H), 2.90 — 2.85 (m, 2H), 2.68 — 2.53 (m, 4H), 1.64 — 1.42 (m, 8H), 1.35 (s,
4H), 0.89 (s, 3H). LC-MS ESI m/z: found 431.1 (M-H)".

5 Example 225

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
pentylphenyl)propanoic acid (254)

Cl

[0780] 'H NMR (400 MHz, CDCls) 6 7.26 (s, 1H), 7.03 (s, 1H), 6.83 — 6.80 (m, 2H), 5.01
10 (s, 2H), 2.98 (s, 2H), 2.89 (t, /= 7.7 Hz, 2H), 2.67 — 2.51 (m, 4H), 1.65 — 1.42 (m, 8H), 1.36
(s, 4H), 0.89 (s, 3H). LC-MS ESI m/z: found 447.1 (M-H)".

Example 226

3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)-2-methylpropanoic acid (255)

15 F
[0781] 'H NMR (400 MHz, CDCl3) 8 7.00 (d, J = 8.2 Hz, 1H), 6.88 — 6.71 (m, 3H), 5.03
(s, 2H), 3.10 — 2.95 (m, 3H), 2.78 — 2.52 (m, 4H), 1.47 (s, 6H), 1.17 (t, J = 7.2 Hz, 6H). LC-
MS ESI m/z: found 403.4 (M-H)".

Example 227

20 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethyl-3-
fluorophenyl)-2-methylpropanoic acid (256)
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109.19585 67 141.82 134 151.44 228 119.11 16 110.8294 68 69.03 136
140.51 230 86.25 17 72.210235 69
WO 2010/080537 PCT/US2009/068576

O
0 F OH
O

Cl

[0782] 'H NMR (400 MHz, CDCls) & 7.26 (s, 1H), 7.04 (s, 1H), 6.83 — 6.78 (m, 2H), 5.01
(s, 2H), 3.12 - 2.88 (m, 3H), 2.82 — 2.48 (m, 4H), 1.47 (s, 6H), 1.17 (t, J = 7.3 Hz, 6H). LC-
MS ESI m/z: found 419.4 (M-H)".

5 Example 228

3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
ethylphenyl)propanoic acid (257)

[0783] 'H NMR (400 MHz, CDCl3) 8 7.00 (d, J = 9.6 Hz, 1H), 6.88 — 6.73 (m, 3H), 2.99
10 (s,2H), 2.90 (t,J =7.9 Hz, 2H), 2.75 - 2.55 (m, 4H), 1.47 (s, 6H), 1.18 (t, /= 7.5 Hz, 3H).
LC-MS ESI m/z: found 391.3 (M-H)".

Example 229

3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
propylphenyl)propanoic acid (258)

O DD OH

15 F
[0784] 'H NMR (400 MHz, CDCls) 8 6.99 (d, J = 9.5 Hz, 1H), 6.87 — 6.73 (m, 3H), 2.99
(s, 2H), 2.89 (t, / = 8.0 Hz, 2H), 2.70 — 2.52 (m, 4H), 1.57 (dd, /= 15.1, 7.4 Hz, 2H), 1.47
(s, 6H), 0.99 (t, J =7.3 Hz, 3H). LC-MS ESI m/z: found 405.4 (M-H) .

Example 230

20 3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (259)
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78.46 140 146.18 231 101.01 18 130.0714 70 117.72 141 143.3 241 159.

19 125.53955 71 133.8 143
WO 2010/080537 PCT/US2009/068576

[0785] 'H NMR (400 MHz, CDCls) & 7.04 — 6.88 (m, 3H), 6.80 (t, J = 8.7 Hz, 2H), 3.05 —
2.91 (m, 3H), 2.70 (dd, J = 14.0, 7.0 Hz, 1H), 2.61 — 2.57 (m, 1H), 1.47 (s, 6H), 1.16 (d, J =
6.9 Hz, 3H). LC-MS ESI m/z: found 377.2 (M-H)".

5 Example 231

3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (260)
0

O DD OH

[0786] 'H NMR (400 MHz, CDCls) & 7.38 (s, 1H), 7.25 (d, J = 6.3 Hz, 1H), 7.06 — 6.95
10 (m,2H),6.79 (d, J=7.8 Hz, 1H), 3.10 - 2.93 (m, 3H), 2.68 (d, / =7.3 Hz, 2H), 1.48 (s,
6H), 1.18 (d, J = 6.8 Hz, 3H). LC-MS ESI m/z: found 427.1 (M-H)".

Example 232

3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
isopentylphenyl)propanoic acid (261)

15 F
[0787] 'H NMR (400 MHz, CDCls) 8 7.00 (d, J = 9.5 Hz, 1H), 6.87 — 6.72 (m, 3H), 5.03
(s, 2H), 2.99 (s, 2H), 2.89 (t, J = 7.9 Hz, 2H), 2.65 — 2.58 (m, 4H), 1.74 - 1.57 (m, 1H), 1.47
(s, 6H), 1.44 — 1.34 (m, 2H), 0.96 (d, J = 6.6 Hz, 6H). LC-MS ESI m/z: found 431.3 (M-H)".

Example 233

20 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
isopentylphenyl)propanoic acid (262)
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90.56 243 155.23 20 138.03915 73 114.85 143 90.56 250 10.23 21
112.58335 77 109.62 145 143.69 251
WO 2010/080537 PCT/US2009/068576

Cl

[0788] 'H NMR (400 MHz, CDCl) 8 7.26 (s, 1H), 7.03 (s, 1H), 6.81 (s, 2H), 5.01 (s, 2H),
2.99 (s, 2H), 2.89 (t, J = 7.9 Hz, 2H), 2.64 — 2.59 (m, 4H), 1.68 — 1.62 (m, 1H), 1.47 (s, 6H),
1.44 — 1.33 (m, 2H), 0.96 (d, J = 6.6 Hz, 6H). LC-MS ESI m/z: found 447.1 (M-H)".

5 Example 234

3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
ethylphenyl)propanoic acid (263)

o}
F
O DD OH
0

Cl

[0789] 'H NMR (400 MHz, CDCl5) & 7.26 (s, 1H), 7.04 (s, 1H), 6.81 (s, 2H), 2.99 (s, 2H),
10 2.90(t, J=7.9 Hz, 2H), 2.75 — 2.54 (m, 4H), 1.47 (s, 6H), 1.18 (t, J=7.5 Hz, 3H). LC-MS
ESI m/z: found 407.2 (M-H)".

Example 235

3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
propylphenyl)propanoic acid (264)

F
O Dp OH

15 o]
[0790] 'H NMR (400 MHz, CDCls) 6 7.26 (s, 1H), 7.04 (s, 1H), 6.86 — 6.77 (m, 2H), 2.99
(s, 2H), 2.90 (t, /= 7.9 Hz, 2H), 2.69 — 2.53 (m, 4H), 1.57 (dd, J = 15.4, 7.8 Hz, 2H), 1.47
(s, 6H), 0.99 (t, J/ = 7.3 Hz, 3H). LC-MS ESI m/z: found 421.4 (M-H)".

Example 236

20 3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (265)
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147 138.65 257 124.62 24 100. 346555
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Cl

[0791] 'H NMR (400 MHz, CDCly)) 8 7.24 (s, 1H), 7.04 (s, 1H), 6.97 — 6.87 (m, 2H),
6.82 (d, J=7.9 Hz, 1H), 3.04 - 2.92 (m, 3H), 2.79 - 2.50 (m, 2H), 1.47 (s, 6H), 1.17 (d, J =
6.9 Hz, 3H). LC-MS ESI m/z: found 393.2 (M-H)".

5 Example 237

3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (266)

O DD OH

F
Cl

[0792] 'H NMR (400 MHz, CDCls) & 7.38 (s, 1H), 7.25 — 7.21 (m, 2H), 7.07 — 6.97 (m,
10 2H), 3.06 - 2.93 (m, 3H), 2.68 (d, J=7.5 Hz, 2H), 1.48 (s, 6H), 1.18 (d, / = 6.6 Hz, 3H).
LC-MS ESI m/z: found 443.1 (M-H).

Example 238

3-(2-butyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (267)

15 F
[0793] 'H NMR (400 MHz, CDCls) 8 7.00 (d, J = 9.7 Hz, 1H), 6.89 — 6.74 (m, 3H), 5.03
(s, 2H), 2.99 (s, 2H), 2.96 — 2.84 (m, 2H), 2.71 — 2.54 (m, 4H), 1.61 — 1.33 (m, 10H), 0.94
(t, J=7.2 Hz, 3H). LC-MS ESI m/z: found 417.3 (M-H)".

Example 239

20 3-(2-butyl-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)propanoic acid (268)

213

25



82 24 148 113.89 258 139.95 25 101.766095 86 5.23 151 117.38 259 118.
26 163.71235 88 118.92
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OH

Cl

[0794] 'H NMR (400 MHz, CDCls) 3 7.26 (s, 1H), 7.03 (s, 1H), 6.86 — 6.77 (m, 2H), 5.01
(s, 2H), 2.99 (s, 2H), 2.90 (t, /= 8.0 Hz, 2H), 2.72 — 2.54 (m, 4H), 1.61 — 1.31 (m, 10H),
0.94 (t, J=7.2 Hz, 3H). LC-MS ESI m/z: found 433.3 (M-H)".

5 Example 240

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (269)

(0]

FTF
F
F

[0795] 'H NMR (400 MHz, CDCls) & 7.38 (s, 1H), 7.24 (s, 1H), 7.01 (d, J = 7.8 Hz, 2H),
10 6.79(d,J=8.1Hz, 1H), 5.08 (s, 2H), 3.04 — 2.91 (m, 3H), 2.80 — 2.55 (m, 2H), 1.48 (s,
6H), 1.18 (d, J = 6.8 Hz, 3H). LC-MS ESI m/z: found 425.0 (M-H)".

Example 241

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluorophenyl)-
2.2,3,3-tetradeuteriopropanoic acid (270)

DD O

F
O OH
D D
O
Cl

15
[0796] 'H NMR (400 MHz, cdcls) 8 7.24 (s, 1H), 7.04 (s, 1H), 6.99 - 6.78 (m, 3H), 5.03
(s, 2H), 2.99 (s, 2H), 1.47 (s, 6H). LC-MS: 399.3 (M-H"). LC-MS ESI m/z: found 381.2 (M-
H).
Example 242
20 3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-

propylphenyl)-2,2.3,3-tetradeuteriopropanoic acid (271)
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152 83.81 260 16.67 27 143.8489 89 82.28 153 106.81 261 108.78 28
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[0797] 'H NMR (400 MHz, CDCl5) 8 6.99 (d, J = 10.0 Hz, 1H), 6.87 — 6.71 (m, 3H), 5.03
(s, 2H), 2.99 (s, 2H), 2.62 (t, /= 7.3 Hz, 2H), 1.59 — 1.53 (m, 2H), 1.47 (s, 6H), 0.99 (t, J =
7.3 Hz, 3H). LC-MS ESI m/z: found 407.4 (M-H)".

5 Example 243

3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)-2,2,3,3-tetradeuteriopropanoic acid (272)

DD QO

DD

F

[0798] 'H NMR (400 MHz, CDCl3) & 7.00 (d, J = 10.3 Hz, 1H), 6.87 — 6.73 (m, 3H), 5.03
10 (s, 2H), 2.99 (s, 2H), 2.75 - 2.61 (m, 2H), 1.47 (s, 6H), 1.18 (t, /= 7.5 Hz, 3H). LC-MS ESI
m/z: found 393.3 (M-H)".

Example 244

3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methylphenyl)propanoic acid (273)

15 F
[0799] 'H NMR (400 MHz, CDCl3) 8 6.98 (d, J = 9.6 Hz, 1H), 6.85 — 6.71 (m, 3H), 5.04
(s, 2H), 2.99 (s, 2H), 2.88 (t, J = 7.9 Hz, 2H), 2.58 (t, /= 7.8 Hz, 2H), 2.23 (s, 3H), 1.47 (s,
6H). LC-MS ESI m/z: found 375.3 (M-H).

Example 245

20 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
methylphenyl)propanoic acid (274)
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262 137.39 29 133.53445 91 121.29 159 164.79 263 5.98 30 176.57625 94
98.45 160 172.13 264 110.24
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(@]
F
. jﬁ)/vmw
O

Cl

[0800] 'H NMR (400 MHz, CDCls) & 7.25 (s, 1H), 7.03 (s, 1H), 6.80 (s, 2H), 5.02 (s, 2H),
2.99 (s, 2H), 2.88 (t, J = 7.8 Hz, 2H), 2.59 (t, /= 7.8 Hz, 2H), 2.23 (s, 3H), 1.47 (s, 6H).
LC-MS ESI m/z: found 391.4 (M-H)".

5 Example 246

3-(3-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylD)methoxy)phenyl)propanoic acid (275)
0

O

F

[0801] 'H NMR (400 MHz, CDCl5) 8 7.00 — 6.90 (m, 3H), 6.83 (d, J = 8.4 Hz, 1H), 6.77
10 (d,J=6.9 Hz, 1H), 4.96 (s, 2H), 2.98 (s, 2H), 2.87 (t, J = 7.9 Hz, 2H), 2.72 — 2.55 (m, 4H),
1.46 (s, 6H), 1.20 (t, J = 7.5 Hz, 3H). LC-MS ESI m/z: found 371.2 (M-H)".

Example 247

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
ethylphenyl)propanoic acid (276)
0

O

15 Cl
[0802] 'H NMR (400 MHz, CDCls) 6 7.17 (s, 1H), 6.97 — 6.89 (m, 3H), 6.78 (d, J = 8.2
Hz, 1H), 4.89 (s, 2H), 2.93 (s, 2H), 2.82 (t, / = 7.6 Hz, 2H), 2.67 — 2.51 (m, 4H), 1.41 (s,
6H), 1.14 (t, J = 7.5 Hz, 3H). LC-MS ESI m/z: found 387.2 (M-H)".

Example 248

20 3-(3-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (277)
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31 149.52665 96 124.82 162 154.48 266 42.73 32 143.07365 99 101.53
158. 08 267 140.82 33 142.9517
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O
(0]

F

[0803] 'H NMR (400 MHz, CDCl3) 8 6.98 — 6.93 (m, 3H), 6.82 — 6.79 (m, 2H), 4.96 (s,
2H), 3.05 - 2.89 (m, 3H), 2.79 — 2.49 (m, 4H), 1.46 (s, 6H), 1.25 — 1.08 (m, 6H). LC-MS
ESI m/z: found 385.3 (M-H)".

5 Example 249

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-ethylphenyl)-2-
methylpropanoic acid (278)

0O
o WLOH
@)

Cl

[0804] 'H NMR (400 MHz, CDCl5) & 7.17 (s, 1H), 6.97 (s, 1H), 6.92 — 6.84 (m, 2H), 6.77
10 (d,J=8.2 Hz, 1H), 4.89 (s, 2H), 3.00 — 2.84 (m, 3H), 2.74 - 2.43 (m, 4H), 1.40 (s, 6H),
1.17 = 0.99 (m, 6H). LC-MS ESI m/z: found 401.2 (M-H)".

Example 250

3-(2-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)propanoic acid
(279)

15 “ 0% oH

[0805] 'H NMR (400 MHz, CDCls) & 7.22 (s, 1H), 7.18 (t, J = 6.6 Hz, 2H), 7.06 (s, 1H),
6.94 (d, J=8.4 Hz, 1H), 6.89 (t, J=7.4 Hz, IH), 4.99 (s, 2H), 3.05 - 2.93 (m, 4H), 2.70 (t,
J=7.7Hz, 2H), 1.48 (s, 6H).

Example 251

20 3-(3-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (280)

o)
0 OH

o)
Cl
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103 98.96 171 98.97 34 117.88768 106 154.51 173 159.06 35
60. 108775 108 143.85
WO 2010/080537 PCT/US2009/068576

[0806] 'H NMR (400 MHz, CDCl3) & 7.25 — 7.22 (m, 1H), 7.19 (t, J = 7.8 Hz, 1H), 7.04
(s, 1H), 6.88 — 6.75 (m, 3H), 4.97 (s, 2H), 3.05 (dd, J = 13.5, 6.1 Hz, 1H), 3.00 (s, 2H), 2.81
—2.77 (m, 1H), 2.66 — 2.63 (m, 1H), 1.48 (s, 6H), 1.18 (d, /= 6.9 Hz, 3H).

Example 252
5 3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)propanoic acid (281)

(@]
O

[0807] 'H NMR (400 MHz, CDCl5) 8 7.28 — 7.20 (m, 1H), 7.09 (t, J = 8.4 Hz, 3H), 6.93
(d, J = 8.6 Hz, 2H), 6.82 (t, J = 7.5 Hz, 1H), 5.02 (s, 2H), 3.02 (s, 2H), 2.89 (t, / = 7.8 Hz,
2H), 2.64 (t, J = 7.8 Hz, 2H), 1.48 (s, 6H).

10 Example 253

3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-methylpropanoic acid
(282)
0

@)

[0808] 'H NMR (400 MHz, CDCl3) 8 7.25 (d, J = 11.0 Hz, 1H), 7.08 (d, J = 8.4 Hz, 3H),
15  6.93(d,J=8.5Hz, 2H), 6.83 (t, J = 7.5 Hz, 1H), 5.02 (s, 2H), 3.06 — 2.94 (m, 3H), 2.75 —
2.69 (m, 1H), 2.63 —2.58 (m, 1H), 1.48 (s, 6H), 1.16 (d, J = 6.9 Hz, 3H).

Example 254

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3,5-trimethylphenyl)
propanoic acid (283)
0
OH

20 F
[0809] 'H NMR (400 MHz, CDCls) 8 7.06 (d, J = 9.7 Hz, 1H), 6.89 - 6.75 (m, 2H), 4.66

(s, 2H), 3.00 (s, 2H), 2.97 — 2.87 (m, 2H), 2.60 (t, J = 8.0 Hz, 2H), 2.27 (s, 3H), 2.24 (s,
3H), 2.19 (s, 3H), 1.45 (s, 6H). LC-MS ESI m/z: found 385.0 (M-H)".

Example 255
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3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3,5-
trimethylphenyl)propanoic acid (284)
0
OH

Cl
[0810] 'H NMR (400 MHz, CDCl) 8 7.32 (s, 1H), 7.07 (s, 1H), 6.85 (s, 1H), 4.64 (s, 2H),
5 3.00 (s, 2H), 2.98 — 2.84 (m, 2H), 2.66 — 2.53 (m, 2H), 2.27 (s, 3H), 2.24 (s, 3H), 2.19 (s,
3H), 1.45 (s, 6H). LC-MS ESI m/z: found 401.3 (M-H)".

Example 256

3-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentan]-7-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (285)

o)
o) j@/\)\OH
o
10 F
[0811] 'H NMR (400 MHz, CDCls) 3 7.05 — 6.90 (m, 2H), 6.79 — 6.75 (m, 2H), 4.96 (s,

2H), 3.15 (s, 2H), 2.98 — 2.87 (m, 2H), 2.64 — 2.53 (m, 2H), 2.23 (s, 6H), 2.12 — 2.04 (m,
2H), 1.96 — 1.84 (m, 2H), 1.81 — 1.63 (m, 4H). LC-MS ESI m/z: found 397.4 (M-H)".

Example 257

15 2-(5-((5-chloro-2-isopropoxybenzyl)oxy)-6-fluoro-2,3-dihydro-1H-inden- 1-yl)acetic acid
(286)

/LO F OH
@o@
Cl
[0812] 'H NMR (400 MHz, CDCls) 6 7.48 (s, 1H), 7.22-7.19 (m, 1H), 6.97-6.94 (m, 1H),

6.88-6.86 (m, 1H), 6.83-6.81 (m, 1H), 5.08 (s, 2H), 4.59-4.53 (m, 1H), 3.58-3.51 (m, 1H),
20 2.92-2.74 (m, 3H), 2.52-2.39 (m, 2H), 1.84-1.75 (m, 1H), 1.34 (d, 6H).

Example 258
2-(5-((5-chloro-2-isopropoxybenzyl)oxy)-2,3-dihydro-1H-inden- 1-yl)acetic acid (287)

219



38 83.43202 112 115.42 179 105.44 40 95.33438 114 123.58 182 98.

WO 2010/080537 PCT/US2009/068576

A

Cl
[0813] 'H NMR (400 MHz, CDCl5) 8 7.45 (s, 1H), 7.20-7.18 (m, 1H), 7.11-7.09 (m, 1H),
6.87-6.79 (m, 3H), 5.02 (s, 2H), 4.59-4.53 (m, 1H), 3.56-3.53 (m, 1H), 2.93-2.79 (m, 3H),
2.51-2.41 (m, 2H), 1.81-1.74 (m, 1H), 1.34 (d, 6H).

5 Example 259

2-(5-((2-isopropoxypyridin-3-yl)methoxy)-2,3-dihydro- 1 H-inden- 1 -yl)acetic acid (288)
0

Py oH
@)

NT™ @)
~

[0814] 'H NMR (400 MHz, DMSO-dg) &: 12.18 (br, 1H), 8.10 (d, J = 4.4 Hz, 1H), 7.73
(d,J=6.4Hz, 1H),7.10 (d, J=8.4 Hz, 1H), 6.97 - 6.94 (m, 1H), 6.85 (s, 1H), 6.75 (d, J =

10 8.4 Hz IH),5.32-5.29 (m, 1H), 4.96 (s, 2H), 2.82 - 2.79 (m, 1H), 2.76 - 2.62 (m, 3H),
2.30-2.24 (m, 2H), 1.66 - 1.61 (m, 1H), 1.28 (d, J=7.1 Hz, 6H). LC-MS ESI m/z: found
340.2 (M-H)".

Example 260
3-(4-((1H-indazol-7-yl)methoxy)-3,5-difluorophenyl)-2-methylpropanoic acid (289)
o

N~NH F oH
4
b/\o

15 F

[0815] 'H NMR (400MHz, CDCls) &: 8.14 (s, 1H), 7.76 (d, 1H), 7.31 (d, 1H), 7.26 (s,
1H), 7.15 (m, 1H), 6.82-6.78 (m, 1H), 5.45 (s, 2H), 2.98-2.93 (m, 1H), 2.78-2.73 (m, 1H),
2.67-2.63 (m, 1H), 1.22(d, 3H). LC-MS ESI m/z: found 347.1 [M + H]*.

Example 261

20  3-(3,5-difluoro-4-((2-methylbenzo[d]oxazol-7-yl)methoxy)phenyl)-2-methylpropanoic acid
(290)
o)

F

220
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| aboratori es and nmmi ntai ned on regul ar chow (Purina 5001). Before the
procddure, rats are anesthetized wrth intraperitoneal injection of

pent obar hj a | &, Chyyl re i ers the
duodenum%éﬁéén ?%g@%@ J i's B;}Fcalgje%l%lgrsip@h?{%ﬁ& @nrrpﬁﬂ %E (l%’ ﬁﬁ),%ﬁﬁ (rs

IH), 5.06 (d, 2H), 3.15 (m, 1H), 3.08-3.01 (m, 2H), 2.95 (m, 2H), 1.51-1.44 (m, 6H). LC-

MS ESI m/z: found 398.8 [M + H]".

ey rats are isolated and
presence of | ow and high

Example 264

20 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-N-hydroxy-2-
methylpropanamide (293)

O
0]
F
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between the liver and the pancreas. The pancreas is infused through the
catheter with a solution of 0.75ng/nL coll agenase P (Roche) in HBSS buffer
(Bi owhi t awerzpiogspprenent ed with 0. 1% gl ucose and 0. 02% BENUSTHO/OpRIAEr eas i s
t hen exci sed fromthe rat and placed in 5nL of the coll agenase P sol ution
in a 37C[08tYr bat NMR (408 MﬂmutEB@lg)Afﬁ(Br(dBJm8nhHes2Hihé 95(1d;geslf)édipaihbr eas

four i naetd ROV RE LiagtulAr o7 rdh BECTER o0 e Tt PRy I PR

gr adi ent . 1Hr 2'7@*(@ 1@1)%97@'5@% 1H|)1€2411' g@%b (tnS 108" 134'78@6611@)?(1 1'9”(%17J5r61—7 of
ficoll sol'ution (Sigma) density 1.108, in a 15nl tube hr ee

| ayers oszf |3(I:iil LC S Sl gz cf@urdie?cﬁeda@\ﬂﬁ@ denS| ty (1. 096, 1.069, 1.037) are
then added to the tube to create a density gradient. The gradient is
15centri fuged at 1500 rpm for 15 rriﬁmlnplea’éﬁer which islets are pi cked from
the top two | gyer | sl are r fer

cultured in Rgl\gﬁ'@%ﬂﬁmﬁ%?g“? ? Lt’é:ﬁ’& &%g'wlt)‘ﬁle%%(g@[“%yuolgw ne

serum The follow ng day, 25 spi@oﬁﬁf?‘(?ﬁ are placed in a perifusion
chanber and exposed to Krebs Ringer Buffer (KR13:119nM NaCl, 4. 7mM KC1,
25mM NaHCO3, 2.5nM Cadl ", 1.2 mMJW504, KP2PO4) at a rate of

20l mL/ m nute, using a Cellex A i fusion culture system The
islets are exposed to KRB cont ai | ucose at 2nmM for 30 m nutes,

foll owed with buffer containing I6nM gl ucose for 30 m nutes, then returned
to 2nM gl ucose for a further 30 ninutes, in the presence of 0.1-100uM of

t he GPR1Z08ZmonirsNMR (408N eCOOMFE)T. oﬂar ytusate, 219), 69888 tnatH )L 6rvi9nut e
interval s usi %a fraction collector, and assay ed for insulin usin

EL1SAOki t(dpb¢ Bt dodith, 07 (asshst 09 (e 2Hat2 9 heuf rﬁ Hilr.SADKE 80 (Al Peg -4 3 (i (tasul i n
secretion I e Qlt st time, and the AUC
of the curvzégeﬂ ﬁ?ned fb 6ﬁf&?r %ﬁgh’?’?ﬁ ?4 3§g4ﬁg/gu in secret ory response
to 16mM gl ucose during the 30 m nut erll fztd]ﬁl on. Statistical significance
of differences in AUC between treat&d 8Rd “URtreated islets are determ ned
by paired Studegnt(ss-thibes?,2-d3aBihgl- @gtcﬁﬂﬂfdlEz@lzpﬂuearﬁl()'l)&ietlﬁxmfhs&yljrm erance
[0831] 8-10 week old nale C57BIH,{66|%, ggmo(d—&ﬁd a95)were mai ntai ned on regul ar
chow WO 2010/ 080537PCT/ 1152009/ 068576 di et rom Harl an (2018 Tekl ad

G obal). On the day of the experinent mce
random zed into groups (n=10-1 G
doses ranging from 100ng/ kg or (1% CMC, 2% TWEEN 80). Conpounds
were delivered orally via gavage 10nng Bl ood gl ucose | evels were
measyred by 5gl uconeter (Ascensi aCEllte XL, Bayer) at tine -30 m nutes

bef oré adm ni strati on of conmpound.” Bl ood gI ucose was neasured again after
30 mi nut 46821t 'H NMRJ400aviHzt GBAY be .26 el e 7é6dosed (or 3HH), ¥.98 (th/ sgl(kg

and 120 it bs o ot eellel B <ar G Ponty gy eret S (Abcehdia B te

XL, Bayerdy, 1E9]983%), /O uconeaticyelaaee Lol igd against time, and the

|ncrerrent aI area under the curve of the glucose excursion was
determined fromtime O using Gaphpggalﬁ‘@%§@5 01. CQutliers were excluded
usi ng Tukey's box plot outlier test statistical significance of

di ff @lences i n AuUE(6f-cldormpbindmethglh? fehh ydrompasiedint 4 yl)ekitoke)-2ds det er m ned
by non-paranetric Kruskal - Waintethdplieast)pmptdoiOasid'(29¢post test. 15[ 0833]

Tabl es 2 and 3 bel ow show t he nean per cent age i nhibition of the glucose
excursion for the fifteen ani ech group. The conpounds were
tested at 100 ng/ kg and the |ev d gl ttlose were determned in the
presence and absence of the test The percentage of gl ucose
reduction is reported. The teste npounds were sel ected as exanpl es from
t he exenplified compounds. These reesults denonstrate that 20t he GPR120
agoni sts can | ower bl ood glucose in response to an oral glucose challenge.

Ne fasted for 6 hours, then
JEH ested GPR120 agoni st at

222



Table 2 Conmpound % reducti on AUC gl ucose excursion at 100ng/kg Sitagliptin
(1 nmg/ kg) 58.6 Exanple 10 58.1 Exanple 13 61.9 Table 3 Conpound %

reduct i orvRROYIBKBGse excursion at 100ng/ kg Sitaglipti nPCTAF2MG068536¢ 6
Exanpl e 35 (racem c) 27.7 WD 2010/ 080537PCT/ 1152009/ 068576 Exanple 3633. 6
Exanmpl e 1082214 'Bl BMRyi408l MHExa@PICE;) B 6.97 (d, J = 8.1 Hz, 1H), 6.92 (s, 1H), 6.70 — 6.66

(m, 2H), 4.87 (s, 2H), 2.99 — 2.88 (m, 4H), 2.60 (t, J = 8.4 Hz, 2H), 2.23 (s, 3H), 2.20 (s,
3H), 1.47 (s, 6H).

Example 268

5 3-(2-ethoxy-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylhmethoxy)phenyl)propanoic acid (297)

(@]
L
O

!
[0823] 'H NMR (400MHz, DMSO-dg) &: 12.00 (br, s), 7.01 — 6.94 (m, 3H), 6.53 (s, 1H),
6.45 -6.43 (m, 1H), 4.87 (s, 2H), 3.98 — 3.96 (m, 2H), 3.00 (s, 2H), 2.68 — 2.66 (m, 2H),
10 2.37 -2.35 (m, 2H), 1.40 (s, 6H), 1.28 — 1.26 (m, 3H). LC-MS ESI m/z: found 387.3 [M -
HT.
BIOLOGICAL EXAMPLES

Biological Example 1

15 GPR 120 stable cell line

[0824] Human GPR120 stable cell line was purchased from Multispan Inc (26219 Eden
Landing Road, Hayward, CA94545). This GPR120 cell line was generated in HEK293
cells co-expressing (Gqi5S. In this cell line, the Flag epitope tag (DYKDDDDK) was fused to

the amino terminus of human GPR120 protein.

20 Assay
[0825] The concentration of intracellular Ca®" was measured as described below. Human
GPR120 cells were plated in 96 well plates (Poly-D-Lysine coated black/clear Plate,
Greiner Bio-One) at 70,000 cells per well and cultured overnight in conditions of 37°C and
5% CO,. A Ca® assay dye stock solution was prepared by adding 10 mL of assay buffer

25  (HBSS/20mM HEPES, pH 7.4) to FLIPR Calcium 4 Assay Bulk Kit (Molecular Devices).
The 10 mL of Ca** assay dye solution was prepared by further diluting 0.5 mL of Ca**
assay dye stock solution with 10 mL of assay buffer. The medium of the cells was removed
and immediately 100 pL of the Ca** assay dye solution was dispensed into each well

followed by incubation at 37°C and 5% CO, for 50 minutes to incorporate the Ca** dye into
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Incretin and enteroendocri ne hornone neasurenent [0834] The effect of
GPR120 agoni sts on the secretion of insulin, G ucagon-like peptide-1
5(GLP-1) ,Wol20ugsessdependent i nsulinotropic peptide (A PPCTTS20000¢857@ki ni n
(CCK) and Peptide YY (PYY) in C57BL/6J mice are determ ned as foll ows.

[ 0835] 8-th@caelsek holcdll pkeewGEHBL pBdedhinabe Fldasthae) (Molecutai Dévacasptbr@d a

regul ar chow di et _fraomHarlan (2018 Tekl a . .the day.of the
expor | merdimul b b Gossgtuaar s ginalis it nete EATR e e R, ment
groups (Noh&ntrafbhs \}g{il‘i’h'ﬂﬁy Bﬁﬁeltzfn@%ga%gdm thR Hid&raliBPERINtah&8sR @K Gglﬁf%

sitagliptin at 1 ng/kg to prevent degradation of active G.P-1.
agoni st qoatp barddsnames idodatiomnt Fohqernr tatchding. Fhgisagnck iy dMBg/ kg in 1%

at a0 mitiosd rieapn o8 VARG Bpuiih RRE RS Pl PhERsrRi on”

Oral gl ucasgatdh Wolle@ gihSofa@lingi SieddniddioN wil E1bi @8 of £25 WitHisNslhesauds t er
gl ucose adm ni stration, aninmals are 15anesthetized wth pentobarbital

(40my/ mL queptt obbeeichid Hog yncesee ktfluprefcerpedrtentibRyd-osishRangs Edinpigasfsait t punct ur e
in mecr ot-g{r%gﬁultapgﬁa KRR with potassium EDTA. For d ucose-independent

. . 1 . .
incretin I'es e Sanme procedure is used but in the absence of oral

gl ucose adm ni stration. Dosj of .GPR120. agoni st conpounds and bl ood
col lection are as describe e%gBU@FIOII‘:@?a Qlﬁgg@&’?%p%% y, the collection
t ubes 0al §0826]nt@bMp&unBPRelMibddivddiih 000 2APMSO W@ectonberdtRbofbP2Amag say Kit .

[0836] Insulin is neasured using the Mercodia nouse Insulin ELISA Kit
(ALPCO) d¥eufeiptagk sdutigns. reristeadingrastivigy pgrdnst hemps ER 18D regnoyedareel j s
measur ed LNg: j i de- 1 i e i nco)
nccor di ngre e THERLIN 158 SRR b A A A L K e bkl "

I nact i ve)coh&entiaeasiy @ngitg ifivgh 0.0000T002e LINL ial96G 4Pl Ratek hiiflasseaynéd t (Li nco),
according to the manufacturer's instructions. CCK (Nonsulfated

Chol ecystiBRNHIIEH weieapapiird & Beeamyds ivgthngsreapé intergilag Adifem Valuet | nouse CCK
EL1SAzas Lt ' ' rdi : f.acturer's
st raet T opeehi 2 AL QPRI HRER MR S0 o RN b LAMEY 2l o
assay ki tobg&ead)nsasl calcubixar @iy the shangac QdadiMig) dioflddiescamaelif@atiur er' s

i nstructions. WD 2010/ 080537PCT/ 1152009/ 068576 Bi ol ogi cal Exanple 6 Gastric
enpt yi ng [D8BF7] T etevidheipdicerit et @fyf @€ h $esld GRIBolRd) tRINMb1Bicen@in@asity i C
enptying, 8-10 week old male C57BL/6J mce (Harlan) are fasted for 16-18
hours, t HaHergbsrResRt grartiaplas copsenaptRy weiscompaes|to thej raptimghflygresseese her
GPR120 a ' - K vehi ey 2% TWEEN 80) 30 m nutes
pri or toqﬁ%}lﬁl{y;vtalq%enébg%n%feol g%afg]%%fec%eyln%{uéfing s% ud§/4. [%g?henol red (0.05% PR in
dei 020z epheadapheiyd)nadinylnsihelbenkzeat phgansin acid; Botisolsirai ofPhiaoseolsgy ut i on

0.05% i % gl . di at ft h | d dm nistrati 0
i) ComUDBI e S PRAF oM B L P ol by WP ST WP UaNaT GERER B and the
average apRURL. o), OGOk 68 H0F SROKEELE S TERRULSH, 38 100k ANENphe ed

retention. ere ro e ani s fromeach"group are sacrificed at
various tactieiyoimhes tifealolhgwiund opBemople 26 avaadrtdusshe adféronce chngposhdmaehs are
i solated after clanping at both the pyloric and the cardiac ends. C anped
st omachs BpPemal g fty of g@ cogpgumboinixapme dant 2-and sandesignary & 190%ei oni zed
wat er, C X . .St i i I ieces with
soi o23r 5 AL DTN ROS0ERGR G PIBET o R bl Pole PR gE 3000 1 pm
for 10 mappiRsmael GURR aat @picall § thel dohpoaed SOE XM 5 pakhdLamakigsum | mL of

1IN NACH is added to each 2 nL of filtered supernatant for color

devel opmextivityriieipponcentiyal oM. dfctivhisnof compelnds thie weraesied atpprdreaguthisng

t he absor bat C‘i of the.ei[(traE eﬁ) %Ei gl at tﬁ watvetl engt_h of 8 nm and then
conver t e e BoCHRcBRY D 4t T BHEByelal nb i E Rt e PRt et o Thibnol
red in agueOuDnAldl b maximal activity of GW9508 at 6.7 M or % activity at 2.5 UM

30  compared to the maximal activity of the reference compound of Example 25.

Table 1
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20[ 0838] The gastric enptying is calculated by the formula: %
enmptying = ( (A-B) /A ) x 100, where A is the average anount (absorbance)
of phenolWPgdiwewBTer ed i nedi ately after ingestion (th&CTABWWAEITed

group) and B is the anount (absorbance) of phenol

Gastric

red remaining in the

stomach at a given tine after ingestion. 25Biol ogical Exanple 7 |nprovenent
of di abdtes |paraneterp |i ni mal of di a,; ttest [10839] Fermatvacdbly 1ats
(Charl ed Ri JemAaiboy af ori es)) amneddbt aj ned at %é%’ age and(Example
accli mati%ec flowososve ek or e(theing aced dn G HiPgh flat Ed| etl (R2513004,
Resear ch DI et ReferGRR1LRQ poRadsnar e il sn% 80"t o tlhe fats Ryfedadel \
gavage gt cqncenjouad)i pn ngiongod@) f r om 0. 3-|3 ‘E/'?ﬂ/"k in 1% QMZmpR%d WEEN
80. Body wei|ght and fpo take i s rohitored |dai [ er 14 days pf
dosi ng, [bhoad 1saspies| a akend4@m overnisght 1fsastged dni ngd s [t oomBasul e
gl ucose [and [ nsghbos A e I $4(] 0 g Mg &gk uclonetfjgra(Ascessga YO
2010/ 080’5?37f . "2 110 6 H . ?q‘ ) ﬂtﬂ%l M II1%4BS rrem()ed
usi ng r tf5l i'oL:'Lg' 8855| DA (A7 1 w '2|| G.IIL3 g 'L, S€ iggv S J:Jd'4v:b4r
conpar e o-those reh t RIS fHeacy—106840]
Vel e hi qhdr 4t 1H-283%% e a_( bk htS n\n‘rf T A 82 10n [ at
Di et D12492 |(H&Ss&Aén 6bl Ik t)24at| tIRd Odgel df W9Tneaks! Hrdd
obt ai ned &t |103588ks pf e a]rﬂi)."é&: at 126ed f082.51 wegk. 2@PR120! ldetpouinds
are admni9stler EXl8ps5dpi avapss. gt conceriar gt i on82r andi ngog r am DI734#7300
ng/ kg i 190]CVh%.78% TVE 0. Brgdy7 wel ghtignd figod3i nt gke20s rfonj4xred
dai ly. ATTET 124989y Pt I NG g3 00d| SRMPiey afpg gsakier T5pm gverp ght
flast ed lliiltl 1169352?(1 I ULPPf,SgiIIU I?Sl l . 1(63[.17(505 I 521 '*UI F‘Hl- 2’35| Ig a
I ngter—(AScenrst = H—t-S_h < HS+ uctE

Pnsul i n [ELL S D ac hpbiyl S50 o b 13?1%03130?-%% 228 o drrpbldar o4
t hose of AR 4—\9]r9|3§a e | A 4:1 Q4 3nd el¥3-4ac [Mﬂ TH& 860/ ob
m ce (Jacksan)0%F¥8apt a at14. %ek of13é1c1e add-Hcdl i|maB?%ed fb0.Il -2
week. GRRI®Q dobtpodwhds adnmbhiost er bi\36ddi | MOddv g al3&oncermbLati ons
rangi ng |f rom W.3t@3036 hy in I%46NC, | 2P0 MOEEN 18@.18Body] wes ght| arad.Glood
i ntake ijsjgmnijtonedy 1 y. Aier 14 fdays qf desgng, [bl ood sanpjoap are
t aken frjofg aVEj9ERE [ a ani|gg SUT[e g §GOSE [angyj nsur g5 33 Uicose
i s neas lfoj_ TP R A9 Bter ] Ltr\e \6%)'56 B::l l)sz nsut 9255 |
measur eq—stig . HA—E CO—FRSuhir—ah ucm‘" evel s
are corrpag_'];c E’J,2$'E{3,.}§ f ~vehiclteg- dja“- qe_ef écy_
Bi ol ogi daf? Fx @2—42§ 0 a pp}-gff ane 14%cdseldi2erlance?itst| |4 8-10
week ol d Palle |EB7829 6] ( H86123an) 147ai |nt @8 Hed r el ar JJHQ@ d| et
f rom Har|l 2h |(120B863¢k| a obal P4 On | by |belflgrs® t eXjper iineht9.9h ce
wer e fastzsl |aver7eoges ramjoim ze Nt groups3s(n=10-1%) tlo negei ve the
tested GPRLZ0;a0pnhst| a dopgsoX angi ng; §f gm 3PP/ Obed e VeRioT € (1%
oM dZ‘M;WEEWT,ﬁs“J)mM S TRhogUet TVETES OralGeR) T B 10avEDe [t | Omvy)
2t tims |20 I S 0 pht opd ladnt o Jeo i fé’ A NE =Rl
nmeasur e 291.- L133:§14A§ 3 ute 1’5\\9, nrﬂr‘ﬁ:ﬁ@p hpz’ ca W dosed
intra parsdgnbHl-i3p20i 4/ kg (%&éose Y|/ Kg2-18 ood gBértoge 110.24
30measur|edent H1ABI665t Ak 0, B.8%0, | 9D HiRd [1204mi8nut ds 264G er| gHRddse
adm ni stir32 i|om3.W386§! uc er [((As¥ens BlGst g XI58.0Bayler|) . 2¢10843] 140.82cose
| evel s vies® [pliat bed; apa t i1 og,96and ej7indrepgental| drea under the clrve

34 | 117.88768 154.51 173 159.06

35 | 60.108775 143.85 175 | 152.44

36 | 122.91405 72.36 176 138.42

37 | 124.67965 51.55 178 106

38 | 83.43202 115.42 179 105.44

40 | 95.33438 123.58 182 08.43

[0828] Compounds of Examples 1-29, 35-39, 70-79, 81, 84-85, 92-110, 112-116, 118-



WO 2010/ 080537PCT/ US2009/ 068576 (AUC) of the glucose excursion was
determned fromtine 0 using G aphpad Prism5.01. Qutliers were excl uded
usi ng TulkEQ 28108453061 ot outlier test, and statistical si @ATUSZeHE8506
differences in AUC of conpound treatnent conpared to vehicle was determ ned
by non- pardmel4,ile7-Keaslddl F3Ral 34-$63.d66- Dt W 2DU'182,pd@dt240emt 25320844)e Tabl e
4 bel ow shows the nean, percentage inhibition of the ucose, excursion for

I
the ten dRFMEIONWBER EFsq ¢f lesdhargrisgyal t?Hé%p%@aﬁws\%éﬁéalpa@ﬁ e84t 430 ny/ kg
and the |ovehsr0fo Rhogdon! UGOPS, WSS qodelpl MNgd, | st s BhESENGerABthahsence

of the tested conpoun e’ percent age of gl'ucose reduction is reported.
The t est ddveampoynefervmeahsel gdtaad 1&s txaorehed td 10pM.h€omypenqlsiofi ed
conpounds. These results denpnstrate that the | DGPRI 20 agoni sts can | ower
bl ood gl UeeswIgs% 88kl 40 %A% 1apd gPetsiefoand e b§an Efabrbegatethanple /¢,
reduction ,PGIT at 30no/kg 30.7 Exanple 10 Exanple 142 36.2 Exanple 141
30. 55 Exanple 65 22.2 Exanple 16 19.4 Exanple 132 6.5 Exanple 134

Biological Example 2
Glucose uptake in 3T3-L1 adipocytes

[0829] 3T3-L1 fibroblasts are plated into growth medium (DMEM supplemented with

10 10% FBS, 1% Penicillin-Streptomycin) and grown to confluence for 7 days, with media
changes every 2 to 3 days. Differentiation into adipocytes is induced by incubating the cells
in DMEM supplemented with 10% FBS, 1% Penicillin-Streptomycin, 698 nM Baovine
Insulin, 518 uM IBMX and 248 nM Dexamethasone. Glucose uptake activity is determined
by measuring the uptake of 2-deoxy-D-["H] glucose. Briefly, 3T3-L1 adipocytes are

15 washed two times with PBS, once with Fat Cell Buffer (FCB: 125mM NaCl, 5mM KCI,
1.8mM CaCl,, 2.6mM MgSO,, 25mM Hepes, 2mM pyruvate and 2% BSA, 0.2 pm sterile
filtered) and are incubated with GPR120 agonists in FCB at 37°C for 30 minutes. Insulin is
prepared at the indicated concentrations in FCB, added to the cells and incubated for 20
minutes at 37°C. Glucose uptake is initiated by the addition of 2-deoxy-D-[’H] glucose

20 (0.083uCi/mL and 1.1 mM 2-deoxy-D-glucose in FCB) and incubated for 10 minutes at
37°C. Glucose uptake is terminated by removing the contents of the wells and washing the
cells three times with cold PBS. The cells are lysed with scintillation solution and 2-deoxy-
D—[BH] glucose retained by the cells is counted (MicroBeta TriLux 1450 - Perkin Elmer).
Cell viability is assessed independently with the CellTitre-Glo Luminescent Cell Viability

25  Assay Kit (Promega) as per manufacturer’s instructions. Glucose uptake is quantified by
normalizing the glucose uptake measurement for each compound treatment to the
corresponding cell viability value. The fold induction of glucose uptake is calculated by

normalizing all values against the average value of the basal value (taken as 1-fold).

Biological Example 3
30 Insulin Secretion (Islet Perifusion)

[0830] To determine the effect of GPR120 agonists on insulin secretion from islets, islets
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30.2 Exanple 208 41.7 Exanple 77 10.4 Exanple 13 31 Exanple 209 43.6
Exanpl e 268 23 Exanple 64 24.9 Exanple 131 (racemc) 23.1 Exanple 178 16.3
Exanpl e WO20B/Baipl e 50 26.2 [0845] Al patents, pat @T/URpEI06ETé ons,
publications and presentations referred to herein are incorporated by
r ef er enceram Spheue Demidyrietsyare Anhteclomfllinctibiied weetroanith GER e2enmaised inele
5herein and the Leaching. gl Ll RoSRRE o CaL 0L el Sl SlRa et chdavor
River laboratories and maintained on regular chow (Purina 5001). Before the procedure,
rats are anesthetized with intraperitoneal injection of pentobarbital at 200 mg/kg. The bile
5 ductis clamped where it enters the duodenum, then a catheter is placed in the bile duct
between the liver and the pancreas. The pancreas is infused through the catheter with a
solution of 0.75mg/mL collagenase P (Roche) in HBSS buffer (Biowhitaker) supplemented
with 0.1% glucose and 0.02% BSA. The pancreas is then excised from the rat and placed in
5mL of the collagenase P solution in a 37°C waterbath for 8 minutes. After 8 minutes the
10 digested pancreas is shaken vigorously by hand for 30 seconds. The resulting digest is
washed four times in the HBSS buffer, then applied to a discontinuous ficoll gradient. To
make the gradient, the digest is re-suspended 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) are then added to the tube to create a density gradient. The gradient is
15  centrifuged at 1500 rpm for 15 minutes after which islets are picked from the top two layers.
Islets are washed four times in HBSS buffer, then cultured in RPMI 1640 media (Gibco)
supplemented with 1% fetal bovine serum. The following day, 25 size-matched islets are
placed in a perifusion chamber and exposed to Krebs Ringer Buffer (KRB;119mM Na(l,
4.7mM KCI, 25mM NaHCOs3, 2.5mM CaCl,, 1.2 mM MgSO,, 1.2mM KH;,PO,) at a rate of
20  1mL/minute, using a Cellex Acu-Sys S perifusion culture system. The islets are exposed to
KRB containing glucose at 2mM for 30 minutes, followed with buffer containing 16mM
glucose for 30 minutes, then returned to 2mM glucose for a further 30 minutes, in the
presence of 0.1-100uM of the GPR120 agonist or vehicle (DMSO). Perifusate is collected
at 1 minute intervals using a fraction collector, and assayed for insulin using an ELISA kit
25 (Mercodia Ultrasensitive Rat Insulin ELISA Kit, ALPCO). Insulin secretion rate in
response to glucose is 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 are

determined by paired Students t test.

30 Biological Example 4
Oral Glucose Tolerance

[0831] 8-10 week old male C57BL/6J mice (Harlan) were maintained on regular chow
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Simlarly, any conflict between an art-recogni zed definition of a word or
phrase and a definition of the word or phrase as provided in this

speci fi caWPan10/080330 be resol ved in favor of the |atter. PCWABROAO6’ @I ned
is: 1. A conpound of Formula (C): or a pharmaceutically acceptable salt

t her eof , dareraem hlallEh_(Eﬂar’wk]‘aﬂ CﬂobalI:OrNihs ds;ebﬁmbedpefmmntHMee geeUpstebfigiost i ng
of -01- 1 -, - o0n2-; 2412 erein op |onaII
one -( s the gl? paéeéidnw glﬂupsl\(j_n ?0 65) tmg:enge% ) ag_omﬁh%t pes. y
is selectg ﬁ& ﬁ%hﬁ)%ﬂ@é‘& tﬁ@@@ﬂléﬂé'([‘% @lic; @%WQ’%EW@O) @&ﬂﬂo\%@s w@féCh 71 S

i ndependent y selected fromthe group consisting of

subst i t utdstverdyplallyeax pavre andnRakg s Blavdegbervde lrvely V@eft En@ﬁ%med lv)om t he group

t f H, t b t | kyl ,
cobst ot utdt iyt AR A A5 sl G GRURRbI B MnpféS elbst V1 ut ed
al kynyl , @xpousd. kB1¥yd glstdstvi ds ih@du el KOXN afteN0 miWRadar k¥ 0), Rad tlreﬁ:(tﬁ’f) ORO, -

C(O)NRaIe - NRo O)Rb -SRo, -S(0)Ra and -S(0)2Ra, and optionally RI and R2
can cycl imise wsre dnsad aratizvoHed gk o elpepsylat 191@1 g t}%}p@@glesosrhmaé\dl@watswelespl ro

ubst t ot Bcg! 40, B B4 VA QAR e B SRRl bY SUEHRCRF ity

C3- 2cycl daltk WL, Bagah R3 is independently sel ected fromthe group consisting
of H, halo, alkyl, substituted al kyl, al koxy, substituted al koxy,

- C( 0)1§RoRD832] NROGEO:Rbvels %B@@tpotteara\ghmsmhé tantl WeSidc@fthial b @h@a e curve
substituted heteroaryl, aryloxy, substituted aryloxy and -ON. each R4and
Psis i ndéﬁé}@aﬁﬂwglg@qse@ﬁ@usmno‘famdﬁ@ugm@daﬁoebtrw Stusing Gaplpedtbsispud L | uor o,
al kyl. s I i i 1y R4

ond RS C;Qlﬁ éél%ié\?egéejegl&%d us% %X%ﬁgtgé g)(?;)% 169_6%1 @éﬁ?{%{caﬁn&ﬂé’ ncg af
03 7het erdittyehads in st@ of &caniduat eleaeyent yd)mpﬁbkbﬁbt vehidledas@dtédnined by non-
Ca- zhet erocycl yl “yC| oal kyl , substituted Catcycl oal kyl
spi r 0C3- RAANGaS @‘I’Skélr saHFSrtSStéY}HSPP'thf gestessti cycl ool kyl ; each Rs is
i ndependent |y sel ected fromthe group consisting of H hal o, al kyl,
substlidt uﬂ@@él kIﬂbIGSa”ra,nld 3 ealgs shew theomeanypercaneagedgupijion o thssaliqose ed
het er oar yI I C y
Al kenyt . oFSG RS KerT BB S SRS bR 5t e TR SRl

-C(0) ORa ,mg/Ck AhdNRRRbvels NRACEDY IR0 se waik: det&(pfih&binane preSéey 242 Qbseaacst taé Ro
and Rb is 1 ndependently selected fromthe group consisting of H alkyl,
subst i t ut'éted <quw0uné§/cflafaw9qmagﬁé>€ &lusesrclegrctioniheapprted- e Bhenstted sy eysids’
al kenyl , t r n
net or oar o g B ampB Rl gl BBl bR Hhe BRLAURSRpAMGRYpar ) o
3; and t hbe GBBRILO hpinigs ca [Bwer blBod 2lucdteaincenpposend aofordlghicoselchallhiegeei n t he
subscript g is 2. 3. The conpound of claim2, wherein Gis -0(0)07. 4. The
conmpound of claim3, wherein Z is H Ta[ﬁezThe conmpound of claim4, wherein

t he subscri pt m is—1 01 2 and each R3 is | nrlpnpnripnf | Vi selected fromthe
group consisting ¢f halo C al kyId substitg eéh@hkgﬁlAU@Igh%ye anfl substituted
ol koxy. ompoun excursion at 100mg/kg
Sitagliptin (1mg/kg) 58.6
Example 10 58.1
Example 13 61.9
Table 3
Compound % reduction AUC glucose
p excursion at 100mg/kg
Sitagliptin (1mg/kg) 48.6
Example 35 (racemic) 27.7
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6. The conpound of claim5, wherein, each R3 is independently selected from
the group consisting of F. Cl, -CHs, -CF3 and -OCH3. 7. The conpound of
claim 6, WOePw/030RI and R2 are i ndependently sel ected f PORUSRIY6850P
consisting of C -3alkyl and -CF3. 8. The conpound of claim7, wherein Ri
and R2 are both -(}B Qﬁaﬁmﬁgypnpounj of cIa|n1§36mhere|n the subscript k
Is D 1 or 2. 10.[The—conpound—of H-9,—whererfn—each—Rs—

i ndependent |y sel ect ed ﬁ?@ﬁ¥$h53qroup conS|st|ruP%ﬁ fluor, ch|loro, -CH3,
-02H5 and -CF3. 11. A conpound of claim1l or a pharnaceutlcally accept abl e

salt tnereof selected fromthe gro S St of

3-(4-((2, 3- dlhydrobenzB}uron 5{% &B%gﬁ?ilfﬁmgg Iuorqp
noic acid ( 32) cretin an eroenaocri ou’none measulem
gpgﬁgrgléﬁfiéﬁ( 3 2e e%fect })fréﬁﬁ &}/aoomsts cgnltr}]lgcsiéc?gtleor}lz f1rl{sru in, éh}(/:aoo thgxggp?geqyl ) pr

3-(3, 5 dl(@L@orpgﬂ]c&sre%ege&rehfﬂ)nmm%pl% PRp RSP RERIRE b RIAT ((GBLHa0XY) pheny

0- 2- et hyl propanoi c acid

3- (4- (( 5-Hepude ¥Y2(PX-) iméiSBL/ G, Bicdiarpdhtarheredafsdpdewsz- yDr net hoxy) - 3- met hyl ph
eny0- 2- net hyl propanoic acid (35);

3- (4- ((5-[083adr a8-20 Reck dhighly ICSZBBJﬁjjlhijcd (Iddamz efeunaintarredGmet leguiy) eldwret hoxyp
henyl) - 2- th ro , : . )

5SS ot HREeR PGk B GHbRRIL fgn the ot iprmpsisa by SR RE foxy) p
heny1) - 2-houRt vl Rhasael ¢nt8Glesknfed? yioups (n=15). All 01oups are treated with the
3-(4-((5-chloro-2, 2-di net hyl -2, 3- dlhydrobenzofuran- 7-yl)met hoxy)-3-(triflua
r ometlRy| )le)l?ié’nlylbl.bgm ﬁgnghyt]npabb@;gdquo acivdny®@yadation of active GLP-1. GPR120

ﬁyg_;l (2( 5@%?%15 co ngogﬁg %egg di %g@gceannon%l?grpgzn?g HES™. YG(%Q&E;& pnoi(%)c_]\"?}fcf E&OV ophe

3-(4-((5 WE@n\og(szelarec bi aril layd &oandtabyldtbﬁéw ngedtlonanp 7 ay 3D mehbexy) - 3- net hyl p
henyl) - 2- et hyl proponol c acﬁg
3- (3- chl ovitgehpify 5-aghtigptered ip the; WWsz sglugphy BF D &Ie2ST U r3&fkerAs y Dr net hoxy) ph

enyl) - 2- C

313 5 o DRy SR PG PA s atepeloese adminaiope AP 45 7- y et hoxy

) pheny0- Zmestedttrgd prithpenobarbiai ((ZlO(n‘gﬂ')lL in 10% ethanol) and at 4 minutes blood collected

3-(3,5-clichl oro-4-((5-chl oro- 2. dlﬂEth%|-2 3-di %drobenz furan- 7- yonet hox

y) pheny1) Jz‘leaﬁé’flﬂwl&rlaﬁaﬁl&itadn%d?‘l?%ﬁ@ with potassium E For Glucose-

3- (4-((5- 19%@5&’6@1&1&&@&&%@]&@ sﬁnéglww&@g%eé BE@R e Wsd MRS h1idobet hoxyp

henyl) - 2- | aropanoi ¢ acid (44

3- g 4|— ((5- aﬁlmmsmatﬂ)ng-llhsn@tdfﬁP&lZR)-aglohydcrcummdi ardblodd yéllewomaxyy phenyl) - 2- m

et hyl propanoi c aci

3-(4-((2, S‘i:ﬂbr‘?‘étaﬁﬂ}‘ie 14%‘ be fdr AL dPurdiecdonmbends spHERY Y P Z YAt Y Sr opan

oi ¢ agi d {dfded in the GLP-1 assay kit. _ _

3 (3,5-difluoro-4-((5-fluora-2, 2-di net hyl- 2, 3-di hydr obenzaf ur an- 7- yOnet hoxy
) phenyl) t . I L a(

2- (3, 5- dl[§ ? udgsom%dlﬁlgaﬁa %‘g?‘gllg%gl&hﬁé%ﬁ?}a mzouse g] SH{}%rE ]6 Se%zKé (uArLéP;]CQ) yl ) met hox

y) phenyGeyatiogrto preneaart byl isd:nsaucthI(S4B1)o;act1ve GLP-1 is measured using Glucagon-

?Fl§/|3i:)r5;)ggﬁ%3gr tg%e?a%actlvgeé{%}\ assay k1t &mco l21%!:1021 ifnlértgqle mX Jfg:etﬁlgp)s(y) phenyfy2-me

instructions. Total GIP (bioactive plus inactive) is measured using rat/mouse total GIP

Ur T

henyO- 2- net hyl pr opa

25  ELISA assay kit (Linco), according to the manufacturer’s instructions. CCK (Nonsulfated
Cholecystokinin Octapeptide, 26-33) is measured using human, rat, mouse CCK ELISA
assay kit (Phoenix Pharmaceuticals), according to the manufacturer’s instructions. PYY is
measured using canine, mouse, porcine, rat PY'Y ELISA assay kit (Peninsula Laboratories),

according to the manufacturer’s instructions.
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2, 2-di met hy1- 2. 3-di hydr obenzof ur an- 7- yOret hoxy) - 3, 5-di f | uor opheny1) -
| pVOpanyisessdaci d (52); PCT/US2009/068576

2, 2-di et hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 3, 5-di f | uor op' nenyl
pr opanecar boxyl i ¢ aci d (5B)qglogical Example 6

-((2, 2-di met hy1- 2. 3- di hydr obenzstiig @anptyingl ) r net hoxy) - 3, 5-di f | uor ophenyl
) propanotc acid (54);

3- (2- ohl q083A4- (TEeeilatd Ore £Bects BEGIPRII2Q aZordéthyalpadenaapuyimn-821y et bid(y) phen

y1l)-2- met hyl propanoic acid (55);

513 5 dimit6PEBAG (icr (detas) 2redage kTP hoard thepdreaisera AT, 7- Aret hoxy)
henyl anr: i c.oad SO -

DoY) S ARIRRRRAEREAMND §iBAL RO ssopisy (11100 mefke or yehicle (1 CMC,

henyl ) - 2-2%8WRENRBOpad aiicutacpiibr(td Titiation of the gastric emptying study. Phenol red

3 (511 uopged 8 Lluorcs 2,20 AL TR NI 2 8 9t oRenzol M Ly} o) phe

I?);)I(’ g;)gggxfgbgg{ %‘%gagg]u[?@steQYﬂtﬁl%eéagnyﬁfe? BRAZA LAY @R Ad¥RITRINRX Y0 BRRENYGhidsi et hy
[ [ ;

2- ( 4- ( ( 22rdumstimalk-ade {acrifif¢dioy camecilydijlo@Biodiahy thealyerazo umoam-of phyme trétbxy) - 3,

5- difl uorophenyl)cycl opro carboxylic acid (60); . . . _

5 P SRR S RP T R0 BB S0 B R e LS ATYYA fRBY hoxy) -
3, 5- di T UQEPPRAP YL sadrifif®tt 1 WhRERRAAE bEIn&CoHow b)phenol red administration. The
3-(4-((2.2-drnethyl-4-(trifluoronethyl)-2,3-di hydrobenzof uran-7-y1l) net hoxy)
-3-fl uor @meis yreg'solﬁtéé ﬁﬁplm’l@pg_iﬁg@t beth (ghe( py@r;ic and the cardiac ends. Clamped

3- (4-((Z7; rcr:%% Yo dal bkl e 58 mré%hc}/nliéa_l %ub%_cglntg}/nqrrlé) BENZRLBNGLd adS E‘I:"z;[nrq][?sxy) ph
enyl)-2- ne %y propanacl ¢ acl ( 3,

2- (4- (( 5-dmhtrv2d Andleaabtshyrhack3s cithy@drieericeel witnciésorOnmd fioxydh Gnterdis | uor o
phenyl)cycloproBanecarboxyIIc acid 643' . o
3- (1-16( 5-exHpeied Dy contpfugatipr, pt- 3908 rpm Fgut bmisesrand sRnerodpids Flsyy IBIeBINFT | uor
ophenyl ) -2-.. l1pri0 i i ke o . . .

S (SIEBRAN P BEPRIA ORI bR lo eich 2 b of sz supermpiant for 0108 oy phe
nyl) - 2- ndevblypppeop@hotaencaciadiopGB)phenol read is determined by measuring the absorbance

G o o BN n Grfert ot B afaglh Gt DY and tih Gt TR on by

3- (4- ((5, R thd BAlRién gc')éffiéi@{?}‘tt&%é@olgédjinheﬁqgé&ﬂesﬁmfow an- 7- yOrel hoxy) - 3, 5- di

AO’-\

f | uor ophenyl”) - 2-" net hyl pr opanoi ¢ aci
20  [0838] The gastric emptying is calculated by the formula:
% Gastric emptying = ( (A-B) /A ) x 100, where A is the average amount (absorbance) of
phenol red recovered immediately after ingestion (the 100% retained group) and B is the

amount (absorbance) of phenol red remaining in the stomach at a given time after ingestion.

25 Biological Example 7
Improvement of diabetes parameters in animal models of diabetes

[0839] Female ZDF rats (Charles River laboratories) are obtained at 6 weeks of age and
acclimatized for 1 week before being placed on a high fat diet (RD 13004, Research Diets).
GPR120 compounds are administered to the rats by daily gavage at concentrations ranging
30  from 0.3-300 mg/kg in 1% CMC, 2% TWEEN 80. Body weight and food intake is
monitored daily. After 14 days of dosing, blood samples are taken from overnight fasted

animals to measure glucose and insulin. Glucose is measured using a glucometer (Ascensia
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(71);

3-(4-((5,6-difluoro-2,2-dirnethyl-2, 3-di hydr obenzof ur an- 7- Amet hoxy) pheny1) -
2- met hy| pvoegandgisessaci d (72); PCT/US2009/068576
3-(4-(((22-di net hyl - 2, 3-di hydr obenzof ur an- 7- yDoxy) nmet hyl ) - 3-f | uor ophenyl ) - 2
- met hyl prEiile)Hdij (Ba§1@1) dnd iA3Ylin B 1‘(1@&@1(35 using rat insulin ELISA kit (ALPCO). Insulin and
falng:)EOa(Z:I uwgfave S are compcglllgl to t (?seen%(\)/];}lﬁgl% tleate% a)rnmalgl%xa/c)teu%nrrlreeétjtlgzllc%henyl ) prop

3-(2-chloro-4-((5-flu i met hyl -2, 3-di hy dgcbenzofuran pnet hoxy)phe
vl pr op NI ol MiatBier dib TR ard (ST BTG BAGIR gk P 3. ¢

i hyd rob 0.

3-(2, 6- dﬁ?ﬁf‘g?o %%fl(cglﬁ%tglr@géé%pﬁet%; - %q \k/ egoet(tn%o%%?tolr(l) ‘¥?e§/<6?£t hoxy) p
henyl $pr cenod ecchiddhtiz@8)or 1 week. GPR120 compounds are admlmsteled by daily gavage at

ﬁyégr (()égrf];):nge%;lgpénzs(lg@mg ?l om & § 3%‘ %/g%g Pne{]%océl\t/i a5%7T'\X/9E?\} ?(9 ) ﬁXJy' v%élnﬁtt ahncc)ixyphe

3-(4-((5-ebd %&e@?n@hﬁ&feh)ﬂhﬂ%ﬁxt@él hMQfa%@ﬂ'@d%M&r Bidod <YRpRt htendrdgt hyl pheny
| ) proponoi ¢ acid

3. (2-chl mvcmibf(t(f&t@iﬂrmmls ZQ gyt plpico, a@d dindwidr Ghenseod urcanu@d ypngt hoxy) phen
y1) - pr oponoi ¢

3 (4- ((5-HO8H e‘ég‘é‘ge&‘ig%ﬁlﬁﬁl?ﬂzgaéﬁ‘?‘M%‘Sr“&lBé%?S?slﬂ%in“?“w‘&’éﬁeHBW I8 GE ophen

yl) - QOOPQIZ\QJPC@CHQUI(UB@M glucose levels are compared to those of vehicle treated animals to
3-(4-((5-chloro-2, 2-di met hyl- 2, 3-dl hydr obenzof uran- 7-y) met hoxy) - 2, 6-di f | uor

aphenyl)piﬁéfwalﬁtffﬁfﬁ@ﬁcd (83): 3-(4((5-chlcro-2,2-d | nelhyl-23-d ihyd

robenzofu ron-7-y1l) nethoxy)-2-net hoxyphenyl )pr opcnol ¢ acid (84);
3- ( 2- br ortB84iL] ( ('Bacf dbvidy mic2, (Zactliiscrrétarwqbt@p@i di thy ceko lvé ngoing amtipaybadgbhdx §) - 5-

T Doy PG PR AR S o 5 el tpressesfally st 13 SPURP AUy AR OH 5.

met hoxyphﬁﬁﬁg@h&ﬂ&ﬂl‘ﬂl 187 8%iid, Z(‘ﬁQ'WEEN 80. Body weight and food intake is monitored
2-((4-((5-fluoro- 2, 2-di rreth | -2, 3-di h?/drobenzofuran 7-yhnet hoxy) phenyl ) thi o
) -acdbic d@@l[ydAftg‘ﬂﬂ days of dosmg blood samples are taken from overnight fasted ammals to

2 ({4 ((Snehl, @ e ORI, Rl NS QRATARLY Al F QTR AN RE R i 0) -

acetic acl

3- (4- ((5-Bdyedr orsulzx ﬁlIn@tsﬁlﬁédu&n@nﬂdub@/ﬂfs@lhﬁﬂl[ffmkﬂr(lAEPAETI)tIlﬁ@lmh) and-glucose
(1rifl uor orret hyl ) phenyhpr opan0| c.aci

3- (4- ((5-'evnlors coppachit hpie of wl eﬁlm@ﬁt@b@ﬂ%#wéﬁtevnveeﬁ&aphoxy) 2-
(trifluoronethyl)phenyhpropanoic acid (91);

(R)-3- (4- ((5-fluoro-2, 2-di met hy1Bplaeiep Example 8

i hyci2fober ac(uran-7- yOmet hobayrh phietopédl chicoet toldrprcopesnal ¢ acid (94) ;

[0842] 8-10 week old male C57BL/6J mice (Harlan) were maintained on regular chow
diet from Harlan (2018 Teklad Global). On the day before the experiment mice were fasted
overnight, then randomized into groups (n=10-15) to receive the tested GPR120 agonist at

25  doses ranging from 100mg/kg or the vehicle (1% CMC, 2% TWEEN 80). Compounds
were delivered orally via gavage at 10mL/kg. Blood glucose levels were measured by
glucometer (Ascensia Elite XL, Bayer) at time -30 minutes before administration of
compound. Blood glucose was measured again after 30 minutes (at time 0), and then the
mice were dosed intra peritoneally with 2g/kg glucose at 10mL/kg. Blood glucose

30  measurements were taken 20, 40, 60, 90 and 120 minutes after glucose administration, by

glucometer (Ascensia Elite XL, Bayer).

[0843] Glucose levels were plotted against time, and the incremental area under the curve
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(5)-3-(4-((5-fluoro-2, 2-di net hyl

- met hyl propanoi ¢ acid (95);

- Z3- di nydr obenzof ur an- 7- yOret hoxy) pheny1l) - 2

3- (4- (((5veuroriysEsa7di met hyl- 2, 3- di hydr obenzot ur cn- 7- yhmBCHisaetiofe8sphenyl ) - 2

- et hyl proponoic acid (96);

3- (3. 5- di (AUDrd-tHe ¢l(Sosk lenonsiod V\ZI-S dbuafahimydﬁanﬁldi: Pyl ingt@m glafadrPaisaizs.g Oet hoxy

e}fll ﬁ??ﬂlpk%é?ﬂglgf ffiStaﬁndﬁt? %/“I‘fé]tsﬁ%ﬂ@/‘an(:ioﬁ. bi phe
nyl) - 2- yQRfroRANRI£ A@f@ o &ol%und tleatment compared to vehicle was detelmmed by no

noic

(hidrdinipe 3%

et hox

AR TR

3- (5- ((5-

3-(5-((5-fluoro-2,2-clinethyl-2

hydr obenzof ur an- 7- yOnet

enyl) - 2- mmimjaﬂ&mkab}h@ll(slteg_t)wuh Dunn s post test.

3-(4-((5-chl oro-2, 2-di et hyl

hoxy)™- (1 11- bi ph

- 23-di hydr obenzof ur an- 7- yQret hoxy) - 5-f | uor o- 2-

pr opy bphd§44] pr bbb beloavcshdwé 1}(&:2)1¢an pelcentage inhibition of the glucose excursion for

3-(5-flu 5-f 1 uoro- 2.

propyl ph

3[\ r%é’éﬂ&feéteﬁd'i‘ & 1?:’6%‘39

e compounds

di hydro

cre tCSt

ran- 7-

acgf3ld mg/kg aXdOEEt hoxy) - 2-

3- (4- a5- hé@@ofzblgocgblﬂ%slé)(xjel@d§61%1h¥djfnof9@B?e@éd&@%ﬂd ToxheEthaxydsrieny! ) - 2- et h

110) ;

yl pf opanoi c acid (

3- (4- (( 5-dompohhds 6161\131@3015)1@26 2t glupesehgduch8n ¢ epyithdo e zefted compoupdnetito>cy) p

henyl) - 2-

3 ot (o e BRI FERRRRY SipBOS eliigh commoups Resb BT SRS 525 M hoxy) ph

enyl )102- @GRR 0 poaranah fowré& HlIOC(dl ddose in 1es%onge rt]o z(ljn IPbglucose challen
i hydr obenzot ur an-

3-(4-((5-(3- chlorophenyl) 2.
nyl)-2- methyl propanoic acid

enyi ) -2- met hyl propanoi ¢ aci
3-(4-((5-(3-net hoxyphenyl)-2
pheryl)-2- nethyl propanoic a
3-(4-((2,2-dinethyl-5-(3-(tr
nmet hoxy) pheny!)-2- met hyi pro
3-(4-((5-chloro-2, 2-di methyl
((di met hyl am no) net hyl ) pheny
3-(4-((5-(diethylam no)-2. 2-
)-2- methyl propanoic acid (1
3-(4-((2,2-dlnethyl-5-(1H-te
henyi ) - 2- net hyl propanoi ¢ ac
3-(4-((5-chloro-2,2-dinethyl
enyl )-2- met hyl propanoi ¢ aci
2-(4-((5-chl oro-2, 2-di net hyl
oxy)acetic acid (132);
2-(4<(4-chloro-2,2-dinmethyl-
noxy)acetic acid (133):
2-(4-((5-chl oro-2, 2-di net hyl
c acid (134):

3-(4-((5-chl oro-22-di net hyl -
henyl ) but anoi ¢ acid (135);

[0845]

dlnethyl
(113);

Tab
3-(4-((5-(2-chlorophenyl)-2,°-dinEthV|?°-

le4 .
3-di hydro

gc.

7- Anet hoxy) phe

enzof urcm 7- yhnet hoxy) ph

i (114) ;

% reduction

2- dlnethyl L2, BT dr opbenzo( ur an- 7- y1) met hoxy)
Ci g e 30mg/kg
t Fraeeigrdd hlil ) pi88rfyl ) - 23- di hydr obenzol ur on- 7- yO
panepledd d| (11636:2
2Ex@nglehigdr bben2@b%ir an 7- yQret hoxy) - 3-
) E2armped 66/1 pr opaa@ ¢ ac¢id (117);
Hi mRinyd t+623t dI hydraobenzof ur an- 7- Anet hoxy) phenyl
Sdxample 132 6.5
BARorelizY 1) - 23-8inyar obenzof ur an- 7- yOret hoxy) p
YExampié/208 417
=5 ﬁyyflJUUHﬁBIUIdH 7- yQOret hoxy) - 2- met hoxyph
E‘LLIFﬂ\émn nnnnn B]IY an V. - -
s o yQret hoxy) - 3- met hyl phen
D aﬁﬁmﬁﬁﬁanwpn9n?%rnn-7-ylynethoxy)-Z-nethylphe
Example 64 24.9
Z3agileyldt openzot ur an- T- yOret hoxy) phenoxy) acet i
(racemic) 23.1
7 E8mpedrrBbenzotl@Ban- 74 yhmet hoxy) - 3, 5-di f | uor op
Example 9 19.8
Example 50 26.2

All patents, patent applications, publications and presentations referred to herein

are incorporated by reference in their entirety. Any conflict between any reference cited

15

herein and the teaching of this specification is to be resolved in favor of the latter.

Similarly, any conflict between an art-recognized definition of a word or phrase and a

definition of the word or phrase as provided in this specification is to be resolved in favor of

the latter.
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3-(3,5-di fluoro-4-((5-nmethoxy-2, 2-di nehhyl - 2, 3-di hydr obonzot ur an- 7- yOret hox
y) phenyl ) -2- net hyl propanoic acid (135);

3-(4-((5-met hoxy- 2, 2-di net hyl- 2, 3- di hydr obenzol uran- 7- ypnet hoxy) pheny1l) - 2- m
et hyl propanot add (137);
3-(4-((5-ethoxy-Z2-di net hyl-23-di hydr obenzof ur on- 7- yOret hoxy) - 3, 5-di f | uorop
henyl ) -2- nethyl propanoic acid (139);

3-(4-((5-(benzyl oxy) - 2, 2-dl net hyl - Z3- di hydr obenzof ur an- 7- yOret hoxy) - 3, 5-di f
| uor ophenyl ) -2- nethyl propanoi c add (140);

3-(4-((5-flwons<@im2ddi met hyl- 2. 3- ahydr obenzof ur an- 7- yOret hoxy) - 2-i sopr opoxy
phenyl ) propanoi ¢c_aci 144)

3-(4-((5-chfof8m%m5d8”g UH§? 2, 3-di hydr obenzof uran- 7-yl ) r net hoxy) - 2-i soprop
oxyphenyl ) propanol ¢ acid (145);

3-(4-((5-chloro-2, 2-di get hyl- 2, 3-di hydr obenzof uran- 7-yl ) r net hcxy) - 2- et hoxyp
henyl ) propanoi c aCRﬁ\Qﬂ46)

3-(2-ethoxy-4-((5-nme -2, 2-di met hyl- 2, 3-di hydr obenzaf ur an- 7- yOnet hoxy) ph
enyl ) propanal c acid ;o 3-(2-((dimet.
hyl or ni no) met hyl ) - 4- ' [
ypnet hoxy) phenyl ) pr opgr
3-(4-((5-acetam do-2/p ;
2- et hyl pr opanoi c actok ( 1BD) :
3-(4-((2, 2- d|nethy&ﬂfikrf"fluoubnethoxy)FQQ di hydr obenzof ur an- 7- ypmet hoxy) p
heny1l) - 2- net hyl proponoi ¢ acid (153);

2-(4-((5-fluoro-2, 2-di met hyl-23-di hydr obenzof ur on- 7- yOret hoxy) phenyl )
cyclopropanecarbox¥llc aci d g

3- (4-0- f | uoP" -2 B Ty P23 H?ﬁbﬂ?ﬁﬁeﬁ?%W%ran 7- yOret hoxy) phenyppr opanoi ¢
acid ( 161) £, E2and Eaare C;

3-(2-ethyl-4-(( 5Y¢|a‘slela¢ie®ﬁ®2fhdi;rnmctwilsilrzg,o:%-atliia-hydlb-@b@@@f ur an- 7- yDr net hoxy)
phenyl ) pr opanoi ¢' "agi:

3-(4-((5-fluor o-ﬂgf % %5)%'@?}% 7N PN O GHER: SEEFEH Ty RethSRTT2 % sopr opyl p
henyl ) propanoi cc aﬁaledfed«raxﬁﬂrﬂe ;group consisting of -C(Q)OZ and -C(O)NZ2;

3-(4-((5-fluoro- %@hawﬂﬁﬂh &wge@wﬁ e o e sing-o7H, wky et skiesityfpd @kt ri f | uor

onet hoxy) phen)@gb s'i Zl ﬂyg}éﬁﬁffmmthe group consisting of H. deuteriam, halo,
o s o o bl A S SS9 <opr oy

| phenyl) propanduo»aath@mﬁﬁm;sm &Oﬁcmxi&Om%<TdommmmymondMConque
fof | I %?é tit
3| §4p§ égaﬁgl gr 601(32 oznzmocy vl, Caﬁcycloouwd:gs ituted 37cyc%aky Zh? cﬂggﬁyy?o%?gt hyl phen

loalk
3-(4-((5-chloro- %cﬁﬁﬁhld&bglﬁ%?ﬁése%cfﬁdhyﬁlﬁr@@ﬁﬂée&dlﬁﬁ@om-r}t@’BB}I exye2- (trifluo
r onet hoxy) phenqu}ylr @membgmmgﬂcﬂo y16 NRaoRb, -NReC(O)Rb, -NRaRb, aryl, substituted aryl,
s

(R)-3-(4-((5-ch mondﬂ'f’fsmi ”@‘"ﬂfm A MRS 1L LR Rgry) - 3- 1 vor

hyI-?{S-dihydrobenzofuran-?-
L

oben2of ur an- 7- yOr net hoxy) phenyl) -

ophonyl) 2- net hy Qla yI ed olkoxy and optionally Raond Rs can cyclize
(S)-3-(4-((5-chl Tﬁlfcﬁ)'ﬂ apzmdtemetdwymbam&dcjw b R0 Cul hatero dyyOmes Iuneoy) 3-fluo
r ophenyl -2- rretsﬁ plﬁ Cé@cpyglooll(yg_sp%mufed Ca 7cycloolky| spiroCa-zcycloalkyl or spiro

(R)-3- (4 ((5-chlj }? jy. W s n iyl 82%%%% e e PRRbRey) - 3- (trif
| uor onet hyl ) Phendfiy) ord-susTRtiBy bl ORARR, SioAGHA W oycioalkyl, substituted

(S)-3-(4-((5- chhwmo@@ Qkeghy\r satithigdl alZBy|cidaynl suobieseziafiunvia®N, 7oRsONRROX Y ) - 3- (tri f

I t hyl) ph p}{eb S(O)zRa
3 (3-chi oyo)p en%s,ﬁ q;y%%&npe” ?@9}: %z*%%sf%ygig 735 BRI AR50, Lt hoxy) phen

y1l)-2- nethyl pr Ospﬁ)sﬂIOIeG afChedle én)c;substituted heteroaryi;
3-(4- ((5-chbro- Zbe gbset'k yD1ZN83d|Cydrobenzoluran 7- ypmet hoxy) phenyl) - 3- nei t

f] tipt mils 0, 1 »or 3; an
yl bul anoi ¢ acid CZ—?E clipt gis2or3.

2, The compound of claim 1, wherein the subscript ¢ is 2.
3. The compound of claim 2, wherein G is -C(O)OZ.

4, The compound of ¢claim 3, wherein Zis H.
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3-(44(5-fluoro-2, 2-di net hyl- 2, 3-di hydr obenzof uran- 711) net hoxy) phenyl ) - 3- net
hyl but anoi ¢ acid (186);
3-nmethyl-3-(44(2,2,5-trimethyl -2, 3-di hydr obenzof uran- 7- yenmet hoxy) phenyCbur a
noic acid (187);

3-(4-((5-chl ora-3H spiro(benzofuran-2, 1. -cycl opentane) - 7-y1l) net hozy) phenyl )
-2- et hyl proponol ¢ acid (188);
4-(4-((5-fluoro-2,2-di met hyl-2, 3-di hydr obenzof uran- 7- yOret hoxy) phenyl ) buf an
oic acid (189); 4-(3,5-dlIfluoro-4-((5-fluoro-2,2-dimef

hyl- 2, 3- di hytrecbhenzof af gy Z-4eee tieorprphien: r@umaﬁcﬁﬁ%aGHGXﬁq

3- (4- ((5-f | G6F'EY B8RP $B PGP BREFIZOF 2 P V' puls ’g%q* e Pty @ sRsiaiyee %xy) pheny1)
- 2-met hyl pr @M@Eﬁd’?ﬂg 'oﬁl:lc(lr;rg Jv\)werem each R3is mdependenﬂy selected from the group cansistin .
2- (5-((5-fl erera~ pmh@@hHmzofuron 2,1.-cycloperfare)-7-yOret hoxy)-2,3-dih
ydro-1H-i nden-1- Yeacetic aci E

3-(4-((5-fl g&%%feg@,km@%#aff Ph‘ﬁ’f’f? T PEEr G P BTE 7 )R thoxy) phenyl ) p
roponoi ¢ acid

2-(4-((5- fIu@m@w®b@sppf@wménﬂekuﬁanwzz@éb@yﬁﬁbpentarie)-7-

yl ) met hoxy) phenyl ) c ro anecarbo i (194);
3-(4-((5-ch¥§?6¥§%9%89 {Ber26F Wgﬁ§§%pﬁvg}o%gnfane) 7- yOnet hoxy) phenyl ) pro
panoi ¢ aci dio h9%8drhpclind of(c#nm ¢ (vRergin @och REs indebkABetly sétled2odith drdlyp cafs@lbgenzo f u
ran-7- y DmfdtorqogppBHsnybrbnaifo ¢ acid (196); 4-(4-((5-

chl or o- 22- dj.nRLAYL: 2ol MY AARR0ARf L AR Z5 Yl ph DRI RGN )Rt anoi ¢ aci d

( 197) group consisting of

4- (3, 5- di f | 4ErRER4n((&2nDdrdnmabdhsthexd:33-dlibbycheol enzafyn vamot-ogpre: hoxy) pheny Cb
ut anci ¢ aci g¢metrds 4((22 S-timethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenypropanoic acid (33);

4- (4-((5-c¢ hgﬁf’@'f‘i T HY P2 S Y IRPEPEHERZ S U L SO R WERP P8 5- di £ | uor
ophenyl ) but apQisGuRsD, ﬂdl(néﬁQ)Z 3-dihydrobenzofuran-7-ymethoxy)-3-methylphenyl)-2-

4- (4- ((5- flmgmﬂwﬁxﬂmdpweﬁ | -2, 3- dlhydrobenzofuran 7- Arnethoxy)phenyl) 2- me
t hyI but anoi %( fI ro thyl -2,3- dlhydrobenzo uran-7-yl)methoxy)-3-methoxyphenyl)-2-

4- (4-((5-chigr aj"ﬁseéz%{rhe@mmeg@mm WAl H@TEENOXY) phenyO- 2- met h

yl but anoi ¢ memﬂmo 04 heid (37):

3-0-((5-fl u@@d@@h@oéﬁﬁm%ﬁ@mdfdPW@HeW@@WBWBWWUWWhUWW23 nmet hoxyphe
nyl ) pr opanci g gg'ﬁm@fZOZ)

3-(4-((5-ch @r@cRnor%adldmeetn{wzl:rcawamgénwm@b@%%m@morzpbéﬁmt hoxy) - 3- met hoxyph
enyl ) pr opanoeeityiaepaioic 020 3p);

3- (4-((5- ch?@%@fﬁo 923 W@ﬁﬂ¢ﬂ3%@gﬁ?%Vﬂ%@b@ﬁf@%&ﬂhﬁmﬁbwﬁ@®ﬁéxy)phenyl)propono

d (20 propancic ac
i c aci ( ~{3+chloro-4- (g -chloro-2,2- dlmethyl -2,3-dihydrobenzofuran-7-ymethoxy)phenyl)-2-
2-(3- quorOHAm@@&xhlua@@QQQ di rnet hyl - 2. 3-cl'i hydrobenzof ur an- 7-

yOret hoxy) phéhhrtipotdSrcopenrecardivkdd diy digegngofur¢rRB@net hoxy)phenyl)-2-
2-(4-((5-ch §?8g?%m8Fﬁ@?hy1 2, 3- di hydr obenzof ur an- 7- y6net hoxy) - 3-

f1'uoropheny @)éQ]thBFoQR@;Q%IG@bQWéTHsz B, HrobdrddQdr.7- hmethory)oneny2
4-(4-((5- flmemma&xﬁ@dndethyl , 3-di hydr obenzof uran- 7-y1) nef hoxy) pri enyl ) - 3-

t hyl but U?%
(4 (5 ohaE C'%gg@@gg-eg SRV RREEP AR RS2 YRRRPRoxy) pheny! ) - 3- e

t hyl but anoi Q'—(Af:(@lﬂ 100, 2&42\}>thyl 2.3-dihydrobenzafuran-7-y)methoxy)phenyl-2-methyipropanocic acid
2-(3,5-difl #éx o- 4-§§ﬁ quoro 2, 2-di met hyl- 2, 3-dt hydr obenzot uran- 7-

yQOret hoxy) b J)l'r@ ha)e/ipﬁeny hylpropanoic acid (46),
2- (4- ((5-chEd %%, g;fr @%‘W@‘ VG SB &8RS Y QJ%W g“?"yffi}?%y PRoxy) - 3. 5-
d|fIuorobenzmbcmMaboﬂsmpﬁnEHﬁﬁ@mxyﬁmm@addumﬁa&4ymwmow>

3-(4-((2.2- éWW@Fthmﬁﬂwﬂéﬁywmzﬁ@chhydrobenzofuran 7-yQOret ho) (y) phenyl ) prop
anoi c aC|d

3- (2- 1 uor ogady (C%"%"’? Br S SR S T BN o P an B R B T S P&t ane) =7 Anet hoxy)
phenyl ) pr opanﬂamcz chmaﬂdl -1 2418 ¥irobenzofuran-7-yl)methoxy)-3,5-diftucropheny)- 2 methylpropcnorc

ooyl | bR i L4 SARSREOLLON BrkloSySLREILARG) -7~y 1) et hoxy) -2- et h
I|

oxyphenyl)p

| Bror (@2 |m&@M@&b&aﬁdbmyﬂmﬁheﬂz@&umampmmyﬁnﬁhmﬁxykhemzyI)
cyclopropanecarboxyllc acid (220);

2- (44(5-chloro-2, 2-di net hyl- 2, 3-di hydr obenzot ur on- 7- ypmet hoxy) benzyl )
cycloproponecorboxyllc aci d (221)

3-(4-((5-chl oro-3H spi ro(benzof uran- 2, 34 cycl opent ane) - 7- ypnet hoxy) - 2- f | uor
ophenyl ) proponol ¢ acid (222);

3-(4-((5-chl oro-3H spi ro(benzofuran-2, 1'-cycl opent ane) - 7- ypnei hoxy) - 2- nel ho
xyphenyl ) proponol ¢ acid (223);

3-(2-chloro-4-((5-fluoro-3H spiro(benzofuran-Z1'-cycl opent one) - 7- yOnet hoxy)
phenyl ) propanoi c acid (224);



3-(2-chloro-4-((5-chl oro-3Hspiro(benzofuran-2, 1" -cycl opent ane) - 7- Anet hoxy)

phenyl ) propanoi ¢ acid (225);

3-(Z6-di chl oro-4-((5-fluoro-2, 2-di net hyl - Z3- di hydr obenzof ur an- 7- Anet hoxy) ph

enyl ) propanoi ¢ acid (226);

3-(2,15-di chl oro-4-((5-chloro-2. 2-di net hyl - Z3- di hydr obenzof ur an- 7- yOr net hox

y) phenypproponol ¢ acid (227);

2-(2-(4-((5-fluoro-2, 2-di net hyl - Z3- di hydr obenzof ur an- 7- yOret hoxy) phenyl ) cyc

Iopropyl)acetic acid (226):

2-(2-(4-( 51@hwqp6<@cﬂmdﬁﬁgUhvm22{®wdmhydﬂuhdn@mﬁﬂw@nmﬁwyanethoxy)phenyl)cy

gl?gr?gyzzgiﬁgfégigéggﬁﬁ%%k wmml%am¥dw%ywaax Wgﬁgﬁyane) 7- yQret hoxy) pheny

I)cyclopropy@)acetfc aC|d

2- (2- (4- ( ( 5¥@hldyr-Be-l ioggé(%ﬂﬂb'%%ﬁ"’étﬁ@‘zenlofw@rywbmp@wmh@'w #- yOnet hoxy) pheny

|3) ?%Clet? E;F%&%%%}D{%%ﬁ%d( é( ﬂ%%iv%ﬁ 3rdo'h(y rga?zﬁfﬂ?no7ﬁyl)? * Oxy)cpgecr]y%f)ent ane) - 7- yQret hox
> R

y) phenyl ) pr® -an-moqp m;m rdefb@&?)ﬂbydrobenzofuron -7-yDmethoxy)pheny)-2-methylpropanolc acid

2n§/ﬁ;§)r50;;£§ (Qg et uoromeﬂ%yl)diéqalc\!/rd% e%go 8Lnu{)%rr}1e%o>>§)c{f?t hOXy) 26- di met hyl ph

éﬁﬁi boxyli
3-(4-((5- chhmu@mZZ dlnethymxﬁrOxﬁ%ydrobenzofuran 7- yOnet hoxy) - 2, 6-di met hyl p

heny| ) or opa?n@ii(@ 2 amedwyl(Ag’@m,{))rome’rhyl) -2,3-dihydrobenzofuran-7-yl)methoxy)-3, 5—dlﬂuorophenyl) -2-
3-(4- ((5-fIf %m2m8|nethyl 2, 3-di hydr obenzof ur on- 7- yOret hoxy) - 2, 5- di met hy

| phenyl ) pr 0@@1'('(@12 SirRehidh-cli f?u%@)ne’rhyl) 2,3-dihy drobenzofuran-7-yDmet hoxy)-3-flucrophenyl)-2- _
3-(4-((5- chmehWMQﬁmd¢nethyl 23-di hydr obenzof uran-7 ypnethoxyi 2,5-di methylp

henyl)propaﬁﬁi 2); ‘
3- (4- ((5- 1458 ?erﬁly' %Pmﬁ*hé”‘%:‘i"ﬂ%PB%‘é?{%%W&Wh?XViPBPWE‘Fhoxy)-2. 3- di net hy
| phenyppr opapesehacLdd 1)2;3-dihydrobenzofuran-7-ylmethoxy)-3,5-difluoro

3-(4-((5- chM@m®6@M@mdpMEpmVﬂk20@ di hydr obenzof uran- 7-yl ) net hoxy) - 2, 3-di r net

hyl phenyppr ) ; ;

22(2-(2-flu ggv rfoggggtme hyl%% b%drai:fenzoﬂhcmI 7- yﬂm@fh?j«y)ﬁS derlu 8%h288 l)uQr an- 7-
ndethoxy)p@enypcyclopropypacet|c acid (239);

2- (2- (44(5- %44}? morzg2@m¢évwrwhzgoQﬁnwmrﬂb@wzwwmemmwéehoxy) 2-

f | uar apheny < o W @7le)
3- (4<(5-fl u&ﬂ@xgge%mﬁm&yl o m,%'i%o e(fr orb)é;l%l)o et'Jhr%tyr)l35 yOret hoxy) - 2- pr opyl phen

yI)propan0|GMaC|d (24

3-(4-((5-chtd ﬁgg%gw% iﬁfﬂﬁ*ﬁ' 2.3 IR RPRYFAT SR ENY BT I ORSPIYRRBENBRY ) - 2- pr opyl phe
nyl)propcno

3-(5- fIuoroJ&<@65m&ﬁ@@Iam&haedbn&hﬂyhmﬁmﬁﬂdmﬁyﬂﬂ@h&ﬁﬁpmuﬁ@nmﬁuyﬁhethoxy) 2-
met hyl pheny¢ %@Q?an0|c aci d % ?

3-(4-((5-¢ h%%ﬁg? Zaals M Rk PRy o HaRRBRTRARPRNY ) AFRSINBRYT 5. | uor o- 2-
met hyl pheny ((56@9(51@12 8ma®i| 8,368 Ibenzofuran-7-yhmethoxy)-2-methylohenypropanoic acid
3-(2-ethyl-@sfl| uoro-4-((5-fluoro-22-di net hyl-23-di hydrobenzofuran-7-yl)neth
oxy) phenyr) %7 @ﬁlarﬁd[(@ flwaQ ?Irzgfg\yl -2,3-dinydrobenzofuran-7-yhmethoxy)phenylpropanocic acid
3-(4-((5-ch Eﬁfngoréz «ﬂhmtz@ydl n%%qulsfayf%%@%a AN AR SARI DR A &ihy ! - 3-Tlu
or ophenyl ) pgoponoi ¢ aci d

3-(2-ethyl- EQﬁkugw0445m@®éﬂkU0¥@423QMUWNEV@ybnQwﬁwdphWME@b@ﬂzmbqu@ 7-y9met

hoxy) pheryp noi ¢
o Dy RO £ B B8 chonon SN ey RV 8, hy 1 5. 1
uor ophenyDpg- Qlﬂ@ﬁtﬁlbrﬁ Qamlnﬁéir(ymh\/drobenzofurcn 7- yl)mefhoxy) -2-methylphenylpropancic acid

3- (3 f1 uor oS8 Eg loro-2:2- i ! Sdir}/dtob n fur %/(?)I’ O’f?\gnzgfnulr an- 7n gmgt hOXy) 2-
pr opyl phenyf 5)6 rﬁaﬁ@-chg-& djn(eﬁ'gf) y enzofuran- methoxy)phenyl)-propanoic aci

3-(4-((5-chloro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-y) methoxy)-2-flucrophenyl)-propanolc acid
(82);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-ymethoxy)-2,6-diflucrophenybpropanoic
acid (83);

3-(4-((5-chloro-2,2-d | methyl-2,3-d ihyd robenzofu ron-7-yl) methoxy)-2-methoxyphenyl)propancic
acid (84);
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3-(4-((5-chloro-2, 2-di met hyl- 23-di hydr obenzof
uran-7-yl ) met hoxy) - 3-fl uor o- 2- propyl phenyl) propanoi c acid (252);
3-(3-fluoro-4-((5-fluoro-2, 2-di methyl-2. 3-cli hydrobenzof uran-7-y1l) met hoxy) -
2- pentyl phenyl ) propanoi ¢ acid (253);

3-(4-((5-chl oro-2, 2-di met hyl - Z3- cl i hydr obenzof ur an- 7- ypnet hoxy) - 3-f | uor o- 2-
pent yl phenyt) propanoi c acid (254);
3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dinmethyl - 23-di hydr obenzof uran-7-yl ) et
hoxy) phenyi ) - 2- not hypropanal ¢ aci d (255);

3-(4-((5- CHI@m@n®42®dwmezhwﬁe@wBédhhydmmb@mdemnamxméy1)nethoxy) 2- et hyl - 3-

f | uor ophenyJ§bzvP }5‘8‘ e, a
3- (4- (di deﬁ%bro 51 ng,c Lzr’recﬁﬁgrfféefm@r%f’ RAFEBERT of ur an- 7-yI ) mel t oxy) -
3 f1 uoro- 2-2-@tdoy @heay! pﬂl@pa:iﬂﬂdirGDGanfLﬁbn(BEﬁéfhoxy)phenyl)tmo) acetic acid (87):;

3- (4- (di delt @ 503@ wfﬁr?cF&m@hYﬁQd‘thWE?ﬂiy%:ﬁQ? ‘DmptegopreehpoidetaREE) met hoxy) -

3-f 1 uoro- 2- (PBEyhox)-2-
(4- (di de@@q@ﬁfﬁ%éﬁgég%%&m YikandBmethdiydr obenzof ur an- 7- yOret hoxy) - 3

3-
- f I uor aphengilyor@retviirksl)propanocid @aci d (259);

3-(4-(di deu@%g Bucfq- %Poq‘"aefw 2 aihwﬁ?W#OIUEJ“:?-V&WHWW@E?@H%‘P@IFWPF’PD?‘E)mt hoxy) - 3
- (”'“UOr JOFUWJTQH LRSI cJQrEQfBr%RQ AlToreaE D

3-(3-fluor oGe'-ﬂd(é 5 fluoro- ZTZ\2 mb : kIf?;;/dr gﬁ%%ﬁ@t lTreéhr»lllpr?pgAnr?g t hoxy) - 2-

i sopent y| ph@@i ?fpprgﬁaﬂmeﬁ\y@@rc@y@@@eﬁpmran -7-yl)methyl)amino)phenyl)-2-methylpropanoic

3-(4-((5- Ch?— 5 dlﬂUOfO uort]))é:lz Gﬁf\ ?fggdz:{]é[rg/gggg’\go grcfnry'}’ﬁ) e’Z\oX/p henyhgxy) 3-fluora-2-
i sopentyl phg Qi€ (oiCl

3- (4- (di deut-@k @(ﬂ&eQ bliiotetnyi2, shrddrﬁmwdrenmﬂ)demy&d)’ Obemefyyr-aypropays@ret hoxy) - 3-

fluoro-2- e®d %Df?)ro anoi ¢ add )7

3- (4- (di deuiﬁd# %0 HPBY2 2 By IR T“’? AR B ERISY ARV Eret hoxy) - 3-
fluoro-2- pix@ m&enthrpmmw@ro@@wmr&%%emoxy) 5-fluoro-2-

3- (4- (di deutrepvirdérbbrdricarioadd A0 net hyl - Z3- di hydi cbenzof uran- 7- ypnet horry) - 3

-fl uor ophen @ -f} é?Dro f, ﬁ%ffuﬁ?ﬁﬁfd@ﬂﬁ-ﬁWb:f ?CdllaerloElerF%gsl) -7-yDmethoxy)-2-propylphenyl)propancic

3- (4- (di deul @I og?ri!o‘?ﬁé?nyzzszdtr@brggérgéﬂfor% @orrg{hwg; egg@mﬁn%@son&cwaet hoxy) -3
- (trifluoremet hypphenyi)-2-net hyl proponoi ¢ aci

3-(2-butyl- Séﬂﬁ@ﬁwwh %}@2?ﬁ'[!@'ihﬁ22@mzﬁ@kweztohtgqnjzprsefmxwyfmﬂﬂb%nzofur an-7-yl)nme

th h
3- ?éyépt e?ﬁg@@?ﬁh i ,ég%e RS R Y BB ens ST EPAA- 7- y1) mat hoxy) - 3-

f | uor ophenyParRG Bl C(phadb}2 216181)‘ny -2,3-dihydrobenzofuran-7-ylymethoxy)phenyl)-2-
gm(sfhy(/l( ?pLngigfg 8} 3 823 dggéjéiaoe?z% ZOf?k'/BmQhoxy)ghenyl)tpoxy) 3-(trifluor
3-(4-( c hy-@r @« mahcﬁll/pn% \h)s@ 2112r;eawph Mdﬂr@@@ﬂi@cﬁrm’ drefhoyphembhoxy) - 3-f | uor oph

enyl) - 2 2, 3m3fhvlmr@tqnade@<ﬂer| opr opanoi ¢

3 (4 ((2 2-dimnethyl-5-(3-(trifluoromethyl)phenyl)-2,3-dihydrobenzofuran-7-yl)methoxy)phenyt)-2-
methylpropanoic

acid (116);

3-(d-((5-chloro-2,2-dimethyl-2.3-dihydrobenzofuran-7-yl)methoxy)-3-
(dimethylamino)methyDphenyl)-2-methylpropancic

acid (117);

3-(4-((S-(diethylamino)-2.2-dimethyl-2,3-dinydrobenzofuran-7-yhmethoxy)phenyl)-2-
methylpropanoic acld (118);

3-(4-((2,2-dimethyl-5-(1 H-tetrazol-1-y1)-2,3-dihydrobenzofuran-7-y)methoxy)phenyh-2-
methylpropanoic acid

(119);

3-(4-((5-chloro-2,2-dimethyl-2,3-dinydrobenzofuran-7-yl)methoxy)-2-methoxyphenyl)-2-
methylpropanocic acid

(127
2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy)-3-methylphenoxy)acetic acid
(132);
2-(4-((4-chloro-2,2-dimethy!-2,3-dihydrobenzofuran-7-yl)methoxy)-2-methylphenoxy)acetic acid
(133);

2-(4-((5-chloro-2.2-dimethyl-2,3-dIhydrobenzofuran-7-ylymethoxy)phenoxy)acetic acid (134);
3-(4-((5-chloro-2.2-dimethyl-2,3-dihydrobenzofuran-7-yhmethoxy)-3,5-diflucrophenyl) butanoic acid
(135),
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acid (270):
3-(3-fluoro-4-((5-fluoro-2,2-dineityl-2, 3-ai hydrobenzof urci n-7- Mret hoxy) - 2-
propyl phenyl) -2, 2, 3,3- tetracieutericpropanoic acid (271);
3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dinethyl -2, 3-di hydr oben2of uran- 7- ypnet
hoxy) phenyl) -2, 2, 3, 3- tetradeuterioproponoic acid (272);
3-(3-fluoro-4-((5-fluoso-Z2-di net hyl - Z3- di hydr oberi zof uran-7-yl ) net hoxy) - 2-
nmet hyl phenyl ) propanoi ¢ add (273):

3-(4-((5-chloro-2, 2-di met hyl- 23- di hydr obenzof uran- 7-yl ) net hcxy) - 3-f | uor c- 2-
mei tyl phenyd-@ p(ﬂp@qn@{(@mgjm»cd 2,0 2ird)hyl-2,3-dihydrobenzofuran-7-ymethoxy)phenyl-2-

3-(3-ethyl- gg*f%OWFQBF%dZZ di met hy1- 2. 3- di hydr obenzof ur an- 7- Aner noxy) pheny!
) propanoi c ﬁ@ll(@ me(r%¥y52)2rd|methyl-2 3- d|hydrobenzofuron 7-y|)me1hoxy)phenyl) -2-methylpropancic
3- (4- ((5- chéar @372, 2- di et hy , 3-di hydr obenzof uran- 7- ypnet gcy)-B-eItyIphe

nyppr opanoi T@d&iethoxy gmzew‘hyl 2 3- d[hydrobenzofuron -7-yDmethoxy)-3,5-diflucropheny|)-2-
3-(3-ethyl- ﬂﬁff%oW? ©F9? 2, 2- di rnet hyl - 2, 3- di hydr obenzot ur an- 7- y1) net hog) phe

ny1l) - 2- met hydaReeRARNRIG2, @Gh@th(/laﬁz%ydrobenzofuron 7- yl)me’rhoxy) -3,5-difluorophenyl)-2-
3- (4- ((5- chihehgerérdeidbeiet MA- 2, 3- dhydr obenzof urcn- 7- y1) met hoxy) - 3- et hyl pheny

1) - 2- nethy pano
3 (3 ((5- chigé S %§ gt Y 2 P DR Bheny 1) - 2- m
et hyl propo n:&)(4Q(5&6|brd 2(2218&)hyl -2,3-dihydrobenzofuran-7-yymethoxy)-2-isopropoxyphenylpropanolc

3-(4-((2, 2-elid@dthy 1 3- dlzydrobenzofuran 7- Cnethox heng()proganoic acid
281) 3- (4 ((5 -cht ro 2 2 'dimethyl-23-dihydrobenzofuran-7 yl)me \OXY)-2-ethox phenyl)pr noic a

3-(4- (fj 22233 @ﬁd&)@a@g sty 6i0beNZ 0 L AdtedoRrRE NN RRS R bbdai@Rt hyl propano
ic aci i 7

3-(4- ((5- f|u6r< I)-4- flua@ﬁymkﬁzwwra?ﬁmw%t hoxy)-2,3,5-tri met
hyl phenyl ) gméﬁ S”VB%’P%“” 583

3-(4-((5-ch @r(@-cBetamﬂb mahyé&wlasw byai vz 0 fnbth ipp feryll-3-RBhi®sthoid, 3, 5-trim

ethylphenypgr &oi c acld (284);

3-(4-((5-fl q:é opoggjgmgsw@ﬁwm Ay aptegirg ARt R e PP Pet hoxy) - 23-ci I m
et hyl phenyl ponorc "acid (285);

3-(4-((5-0h a«oﬂ&m&edmnﬁmhymdBwﬁx@hhyﬂmabenamﬁwbmnwﬂwmeQEhhﬁmygmheny1)-4-m
ethylpentongm%ﬂﬁb

3- (2-et hoxys, %g eﬁﬁo(cf féég 2némgfqﬁhﬁé?’@éiﬁm%)ﬁWﬁﬁ@%ﬁfybﬂ93%” £ % net hoxy) ph

enyl ) propan@es; aci conposition conprising o conpound of any
one of cIalww(@ﬂmwraad@ﬁmwaSpharwﬁmemnmdaDmvmaWer@abkﬁwwapmn@mwcc@3 Use

of a Conpougg(&ﬂ or%(?Q 8|me’rhq%,3 d|hac5Fc§>enzo urcm]7 I)Tghoxaezé i nUfa e of a

nedi canment n%k Seor condrti on cerad ?V m t he group
consi sting abksyType | dlabetes Type |l diabetes and netabolic syndrone.
14. The use% Glf((5@hla'i0r$12ﬁ3ﬂe’fw€éhvﬁf0§¢nmurm soasworys2Pppeyitlendirgperes. 15, Use

oo Db AL B b R ML BEEER SR o

clains 1 t03MX@&WO@HQdmmmﬁmemﬁ@b@tdaomﬁﬂheanwn}mﬂ@mo yating GPRI120
activity | np’?ﬂ&@[qponmc acid Loolos)

(R) -3-(4-((6-chloro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-ylymethoxy)-3-fluorophenyl)-2-
methyipropanoic acid

(170);

(8)-3-(4-((&-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yrmethoxy)-3-fluorophenyl)-2-
methylpropanoic acid

@ar1);

{R)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran- 7-yl)methoxy)-3-(HifluoromethyDpheny)-2-
methylpropanoic

acid (172)

(S)-3-(4-((6-chloro-2,2-dimethyl-2, 3-dihydrobenzofuran-7-yhmethoxy)-3-(trifluoromethyl)phenyi)-2-
methylpropa

noic acid (173);

3-(3-chloro-4-((5-fiucro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyt)-2-
methylpropanoic acid (184);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yYmethoxy)pheny)-3-methylbutanoic acid
(185);
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3-(4-((5-fluoro-2,2-dimethyl-2, 3-dihydrobbenzofuran-7-ylymethoxy) phenyl)-3-methylbutancic acid
(1886),

3-methyl-3-(4-((2.2,5-tfrimethyl-2, 3-dihydrobenzofuran-7-y)methoxy)phenyl)butanoic acla (187);
3-(4-((5-chloro-3H-spiro(benzofuran-2,1°-cyclopentane)-7-yl)methoxy)phenyl)-2-methylpropanolc
acid (188);

4-(4~((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyhbutancic acid (189);
4-(3.5-difluoro-4-((5-fluoro-2, 2-dimethyl-2, 3-dinydrobenzofuran-7-yl)methoxy) phenyl)outancic acid
(190);
3-(4-((5-flucro-3H-spiro(benzofuran-2,1°-cyclopentane) - 7-ylymethoxy)phenyl)-2-meihylpropanoic
acld (191);
2-(5-((5-fluoro-3H-spiro{benzofuran-2,1'-cyclopentaneg)-7-y)methoxy)-2,3-dihydro-1H-inden-1-
yhacetic acid (192):

3-(4-((5-fluoro-3H-spiro (benzofuran-2,1'-cyclopentane)-7-yhmethoxy)phenylypropanoic acid (193);
2-(4-((5-fluaro-3H-spiro(benzofuran-2,1°-cyclopentane)-7-
yhymethoxy)phenyl)cyclopropanecarboxylic acid (194);

3-(4-((6-chloro-3H-spiro (benzofuran-2,17-cyclopentane)-7-yhmethoxy)pheny propanocic acid (195);
4-(4-((2.2.5-trimethyl-2,3-dihydrobenzofuran-7-y)methoxy)phenyhbutanoic acid (196); 4-(4-(5-
chloro-2,2-dimethyl-

2.3-dihydrobenzofuran-7-yl)methoxy)phenyi)butancic acid (187);
4-(3,5-diflucro-4-((2.2.5-trimefhyl-2. 3-dihydrobenzofuran-7-yl)methoxy)phenyl)butanoic acid (198);
4-(4-((5-chloro-2,2-dimethy!-2,3-dihydrobenzofuran-7-y) methoxy)-3, 5-diflucrophenybutanoic acid
(199);

4-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yi)methoxy)phenyl)-2-methylbutanoic acid
(200);

4-(4-((6-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-ymethoxyjphenyl)-2-methyloutanoic acid
201);
3-(4-((5-flucro-2,2-dimethyi-2,3-dihydrobenzofuran-7-yl)methoxy)-3-methoxyphenyl)propancic acid
(202),
3-(4-((6-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-y)methoxy)-3-methoxyphenyprapanoic acid
(203);

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy)phenypropanoic acid (206);
2-(3-fluoro-4-((6-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyhcyclopropanecarooxylic acid

(209);

2-(4-((6-chioro-2, 2-dimethyl-2,3-dinydrobenzofuran-7-yhmethoxy)-3-
fluorophenylcyclopropanecarboxylic acid

(210);

4-(4-((5-fluoro-2,2-dimethyl-2,3-dinydrobenzofuran-7-y hmethoxy)phenyl)-3-methylbutancic acid
211);

4-(4-((6-chloro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-ymethoxy)phenyl)-3-methylbutancic acid
(212);

2-(3.5-difluoro-4-({5-fluoro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-
yhmethoxy)benzyl)cyclopropanecarboxylic acid

(213);

2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yi)methoxy)-3.5-
diflucrobenzycyclopropanecarboxylic acid

(214);

3-(4-((2.2-dimethyl-5-phenyl-2,3-dihydrobenzofuran-7-y)methoxy)phenyl)propanoic acid (215):
3-(2-fluoro-4-((&-fluoro-3H-spiro(benzofuran-2, 1 -cyclopentane}-7-yimethoxy)oheny)propanoic
acid (218);
3-(4-((5-fluoro-3H-spiro(benzofuran-2,1°-cyclopentane)-7-yl)methoxy)-2-methoxyphenyl)propanoic
acid (219);

2-(4-((5-fluoro-2.2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)benzyl) cyclopropanecarboxylic
acid (220);

2-(8-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)oenzyl) cyclopropanecarboxylic
acid (221);

3-(4-((5-chloro-3H-spiro(benzofuran-2, 1 -cyclopentang)-7-yhmeth oxy)-2-flucropheny)praponoic
acid (222);

3-(4-((5-chloro-3H-spiro(benzofuran-2, 1’ -cyclopentane) -7-yhmethoxy)-2-methoxyphenyl)propanolc
acid (223);
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3-(2-chloro-4-((6-fluoro-3H-spiro (benzofuran-2, 1’ -cyclopentane)-7-ylmethoxy)phenylpropanoic
acid (224);

3-(2-chloro-4-((5-chloro-3H-spirc (benzofuran-2, 1°-¢cyclopentane)-7-yl)methoxy)phenyl)propanoic
acid (225);
3-(2,6-dichloro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy)phenypropancic
acid (226);

3-(2.6-dichloro-4-((8-chloro-2, 2-dimethyl-2,3-dihydrob enzofuran-7-ymethoxy)phenyl)propanolc
acid (227);
2-(2-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-y)methoxy)phenyl)cyclopropylacetic acid
(228);
2-(2-(4-((6-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-y)methoxy)phenyl)cyclopropylacetic acid
(229);

2-(2-(4-((5-flucro-3H-spiro fobenzofuran-2, 1 '-cyclopentaneg)-7-ylmeftnoxy)phenyl)cyclopropylacetic
acid (230);
2-(2-(4-((5-chloro-3H-spiro(benzofuran-2,1'-cyclopentane}-7-ylymethoxy)phenyl)cyclopropyl)acetic
acld (231);

3-(2-ethyl-4-((5-fluoro-3H-spiro(benzofuran-2, 1*-cyclopentane)-7-y)methoxy)phenyl)propanogic acid
(232);

3-(4-((5-fluoro-2,2-dimethyl-2, 3-dihydrobenzofuran-7-yl)methoxy)-2.6-dimethylphenyl)propancic
ocid (233);

3-(4-((5-chloro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-y)methoxy)-2, é6-dimethylpheny) propanscic
qacid (234).
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy) -2, 5-dimethylphenyl) propanoic
acld (235),

3-(4-((5-chloro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy)-2,5-dimethylphenypropancic
ocid (236);

3-(4-((6-flucro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-ymethoxy)-2,3-dimethylphenyl) propanoic
acid (237);
3-(4-((6-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy)-2,3-dimethylphenyl propanocic
acid (238);

2-(2-(2-fluoro-4-((5-fluoro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-
ybmethoxy)phenyicyclopropyl)aceftic acid (239);

2-(2-(4-((5-chloro-2,2-dimethyl-2, 3-dinydrobenzofuran-7-yymeth oxy)-2-
fluorophenyl)cyclopropyhacetic acid (240);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-propylphenyl)propanoic acid
(241);

3-(4-((5-chloro-2, 2-dimethyl-2,3-dihydrobenzofuran-7-ymethoxy)-2-propylphenyl)propanoic acid
(242);

3-(5-fluoro-4-((6-fluore-2, 2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy)-2-
methylpheny)propanoic acid (243);

3-(4-((5-chloro-2, 2-climethyl-2, 3-dinydrobenzofuran-7-yh methoxy)-5-fluoro-2-
methylphenypropanoic acid (244);
3-(2-ethyl-3-flucro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yi)methoxy)phenyl)propanoic
acid (245);
3-(4-((G-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethyl-3-fluorophenypropanocic
acid (246);
3-(2-ethyl-5fluoro-4-((5-fluoro-2,2-dimethyi-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)propanoic
acid (249);
3-(4-((5-chloro-2,2-dimethyi-2,3-dihydrobenzofuran-7-ymethoxy)-2-ethyl-5-fluorophenyipropanoic
acid (250);
3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yiymethoxy)-2-propylphenyl)propanocic
acid (251);

3-(4-((5-chlore-2, 2-dimethyl-2, 3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
propylphenylpropanoic acid (252);

3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2, 3-dihydropenzofuran-7-yl)meth oxy)-2-pentylpheny)propanoic
acid (253);

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yhmethoxy)-3-flucro-2-
pentylphenyhpropanoic acid (254);

3-(2-ethyl-3-fiuoro-4-((5-fluoro-2,2-dimethyl-2, 3-dihydrobenzofuran-7-yl)mefhoxy)phenyt)-2-
methylpropanolc acld

(255);
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3-(4-((5-chloro-2.2-dimethyl-2,3-dihydrobenzofuran-7-yymethoxy)-2-ethyl-3-fluoropheny)-2-
methylpropanoic acid

(256);

3-(4-(dideuterio(d-fluoro-2,2-dimethyl-2,3-dinydrobenzofuran-7-yhmethoxy)-3-flucro-2-
ethylphenyhpropanoic acid

(257);

3-(4-(dideuterio(5-fluoro-2,2-dimeihyl-2,3-dlhydrobenzofuran-7-y)methoxy)-3-fluoro-2-
propyiphenyl)propanoic acid

(258);

3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2, 3-dihydrobenzofuran-7-yhmsthoxy)-3-flucrophenyl)-2-
methylpropanoic

acid (259);

3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dinydrobenzofuran-7-yrmethoxy)-3-
(trifluoromethyDphenyl)-2-methylpropancic

acid (260);

3-(3-flucro-4-{(&-flucro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yDmethoxy)-2-
isopentylphenyl)propanoic acid (261);
3-(4-((5-¢chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-y)methoxy)-3-fluoro-2-
isopentylphenyl)propanoic acid

(262);

3-(d-{dideuterio(5-chloro-2, 2-dimefhyl-2, 3-dihydropbenzofuran-7-ylymethoxy)-3-fluoro-2-
ethylphenyhpropanoic acid

(263);

3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-ymethoxy)-3-flucro-2-
propylphenyhpropanoic

acld (264);

3-(4-«(dideuterio(d-chloro-2,2-dimethyi-2, 3-dinydicbenzofuran-7-ymethoxy)-3-fluorophenyl)-2-
methylpropanolc

acid (265);

3-(4-(dideuterio(5-chloro-2,2-dimethyl-2, 3-dihydrobenzofuran-7-y)methoxy)-3-
(trifluoromethyhphenyl)-2-methylpropanoic

acid (266);
3-(2-butyl-3-fluoro-4-((5-flucro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyDpropanoic
acid (267);
3-(2-butyl-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-ylymethoxy)-3-flucrophenyl)propanoic
acid (268);

3-(4-((5-fluoro-2,2-dimefhyl-2, 3-dihydrobenzofuran-7-ymethoxy)-3-(rifiluoromethy phenyi)-2-
methylpropanocic

acid (269);

3-(4~((5-chloro-2.2-dimethyi-2,3-dihydrobenzofuran-7-yl)methoxy)- 3-flucrophenyl)-2.2.3,3-
tetradeuteriopropanoic

acid (270);
3-(3-fluoro-4-((5-fluoro-2, 2-dimethyl-2,3-dihy drobenzofuran-7-ymethoxy)-2-propylphenyl)-2,2,3,3-
fetradeuteriopropancic

acld (271);

3-(2-ethyl-3-flucro-4-((5-fluoro-2,2-dimethyl-2, 3-dihydrobenzofuran-7-y)methoxy)phenvi)-2,2, 3,3-
tetradeuterioproponoic

acid (272);

3-(3-fluoro-4-((&-fluoro-2, 2-cdimethyl-2,3-dihydrobenzofuran-7-y)mefthoxy)-2-
methylphenylpropanoic acld (273);
3-(4-((5-chloro-2,2-dimethyi-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluore-2-
methylphenyhpropanocic acid (274);
3-(3-ethyl-4-((5-fluoro-2,2-dimethyi-2,3-dihydrobenzofuran-7-y)methoxy)phenylpropanoic acid
275);
3-(4~((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-y)methoxy)-3-ethylphenypropanoic acid
(276),

3-(3-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy) pheny}-2-methylpropanoic
acid R77):

3-(4-((5-chloro-2,2-dimethyl-2,3-dlhydrobenzofuran-7-yl)methoxy)-3-ethylphenyl)-2-
methyipropanoic acid (278);
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3-(B-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-ylimethoxy)phenyl)-2-methylpropancic acid
(280);

3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyi)propanoic acid (281);
3-(4-((2.2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)pheny)-2-methylpropanoic acid (282);
3-(4-((5-fluoro-2,2-dimethyi-2,3-dihydrobenzofuran-7-y ymethoxy)-2,.3,5-trimethylphenyl) propanoic
acid (283);
3-(4-({5-chloro-2,2-dimethyl-2,3-dinydrobenzofuran-7-yl)methoxy)-2.3,5-trimethylpheny)propanoic
acld (284);

3-(4-((5-fluoro-3H-spiro{benzofuran-2, 1 ‘<yclopentan)-7-yimethoxy)-2.3-dimethylpheny)propancic
acid (285);
3-(4-((6-¢chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-4-methylpentancic acid
(295). and
3-(2-ethoxy-4-((5-fluoro-2, 2-dimethyl-2, 3-dinydrobenzofuran-7-yl)methoxy)pheny)propanoic acid
(297),

12. A compasition comprising o compound of any one of claims 1 1o 11 and a pharmaceutically
acceptable carrier.

13. Use of a compound of any one of claims 1 to 11 in the manufacture of a medicament for
treating a disease or condition selected from the group consisting of Type | diabetes, Type I
diabetes and metabolic syndrome.

14. The use of claim 13, wherein said disease is Type Il diabetes.

15. Use of a compound of any one of claims 1 to 11 in the manufacture of a medicament for
lowering blood glucase.

16. Use of a compound of any one of claims 1 fo 11 in the manufacture of a medicament for
modulafing GPR120 activity In a ceil.
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