GPR120 RECEPTOR AGONI STS AND USES THEREOF BACKGROUND OF THE | NVENTI ON
[0001] Diabetes nellitus can be divided into two clinical syndrones, Type |
and Type WO 2dicaisesses mel litus. Type | diabetes, or i nsulPCmAeen6ssné

di abetes nellitus, is a chronic autoi mune di sease characterized by the
extensive | oss of bateR tH RECERTORA@ONISESIAND ILSES SHBREIOANger 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
(abnormally high level of glucose in the blood) when the anobunt secreted
drops bel ow the | evel regqBAGKIGROUNDJDKJHE ANVENTEINDI ood gl ucose | evel).
Al t hough the exact trigger for this immne response is not known, patients

with TypdOP0Hi Apiebeses mallisushiagibeldixidedsingt tveartlinisdpesiremes Aype bamcFestlic bet a

cel | sz(hey; ftef. b . / I [ ' i gh
ever & o Thoaar s pdf ERhder or KR ey R oFloercR ) 55 LByt
di abet es,avarimnome idisgidei chadiependaelny thdicateaties layebf bdtaselisde vied mpsreatieizlaruscl e,

fat and liver cells fajl to respond pormally. to insulin This failure to
r espond (Oéalharl%%{ﬁws(h?riewaﬁ%fsﬁﬁgﬂtr%ﬁé%513 rwcrﬁét%ﬁist ff&ﬂr @au@@aC%nw chot

insulin ﬁﬁ&ﬁﬂk@ﬁéﬁﬁﬂﬁ&@ﬁ%@c&%ﬁh§pn@&x@y@&%&%ﬂ%&HQ%e%ﬁm@hﬁﬁ%%&@&d@ﬁ&@ﬂ@ys
within the cells, or both. The béta cells initially conpensate for this

i nsul i n rdesiegscanoentylly edmgso hgpdrplgtemiar{shdormalbyhigbtleveQoeglutoseen thehese

ovennd” AR SRR BaPl e EOR IR R B R AR b=
(2000) 1GHostpRtosIevePSABbugh HRQRhct THEed: a8t thRAMAMRE TP ERTE Aot idtvn,

characterizes Type Il diabetes occurs as a consequence of the conbi ned
| esi ons dfatippis withnlypedidéabgies Bavmiti gh davalseé lantikRdids pgeinf rencreagc beie gelisel |

ldﬁfs 3?;[ n ha(ﬁer%%ftgro‘%%nc%ﬂg’s)f Pfor\])v%vgri, L3t alfga%ggewrﬁh hig‘fl1 leevle svo%ttlile%fr:] ar?tflbo zlaéssal
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15  [0002] Type II diabetes, or non-insulin-dependent diabetes mellitus, develops when
muscle, fat and liver cells fail to respond normally to insulin. This failure to respond (called
insulin resistance) may be due to reduced numbers of insulin receptors on these cells, or a
dysfunction of signaling pathways within the cells, or both. The beta cells initially
compensate for this insulin resistance by increasing their insulin output. Over time, these

20  cells become unable to produce enough insulin to maintain normal glucose levels, indicating

progression to Type Il diabetes (Kahn SE, Am J Med (2000) 108 Suppl 6a, 2S-8S).

[0003] The fasting hyperglycemia that characterizes Type Il diabetes occurs as a
consequence of the combined lesions of insulin resistance and beta cell dysfunction. The
beta cell defect has two components: the first component, an elevation of basal insulin

25  release (occurring in the presence of low, non-stimulatory glucose concentrations), is
observed in obese, insulin-resistant pre-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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muscle and fat is compensated for by increases in insulin secretion from the beta cell.
However, loss of beta cell function and mass results in insulin insufficiency and diabetes
(Kahn BB, Cell 92:593-596, 1998; Cavaghan MK, et al., J Clin Invest 106:329-333, 2000;
Saltiel AR, Cell 104:517-529, 2001; Prentki M and Nolan CJ, J Clin Invest 116:1802-1812

20  (2006); and Kahn SE, J Clin Endocrinol Metab 86:4047-4058, 2001). Hyperglycemia
further accelerates the decline in beta cell function (UKPDS Group, JAMA 281:2005-2012,
1999; Levy J, et al., Diabetes Med 15:290-296, 1998; and Zhou YP, et al., J Biol Chem
278:51316-23, 2003). Several of the genes in which allelic variation is associated with an
increased risk of Type II diabetes are expressed selectively in the beta cell (Bell GI and

25  Polonsky KS, Nature 414:788-791 (2001); Saxena R, et al., Science (2007) Apr 26; and

Valgerdur Steinthorsdottir, 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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2006 Jan;shbif hy adetylcholine and peptides such as vasoactive intestinal polypeptide (VIP), gastrin
releasing peptide (GRP) and Pituitary Adenylate Cyclase Activating Peptide (PACAP).
Acetylcholine activation of phospholipase C through the G,q-coupled GPCR M3 muscarinic
receptor leads to release of Ca®* from intracellular stores (Gilon P and Henquin JC, Endocr
20 Rev 2001 Oct;22(5):565-604). Cholinergic agonists also lead to a subtle Na*-dependent
plasma membrane depolarization that can work in concert with glucose-initiated
depolarization to enhance insulin release (Gilon P and Henquin JC, Endocr Rev 2001
Oct;22(5):565-604). VIP and PACAP each bind to an overlapping set of G4-coupled
GPCRs (PACI, VIPR1, and VIPR2) on the beta cell that lead to stimulation of adenylate
25  cyclase and an increase in intracellular cAMP (Filipsson K, et al., Diabetes 2001
Sep;50(9):1959-69; Yamada H, et al., Regul Pept 2004 Dec 15;123(1-3):147-53; and Qader
SS, et al., Am J Physiol Endocrinol Metab 2007 May;292(5):E1447-55).

[0007] Incretin hormones such as Glucagon-Like Peptide 1 (GLP-1) and Glucose-
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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Al t hough the receptors for thesé hornones are prese I n othe I'ls
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benefi ci acllin}cgl gu%gft:srs %lf D?’fPIV inhibitors and incretin mimetics, though far from ideal, do point
to the potential utility of compounds that increase incretin activity in the blood. Some
studies have indicated that beta cell responsiveness to GIP is diminished in Type II diabetes
(Nauck MA, et al., J Clin Invest 91:301-307 (1993); and Elahi D, et al., Regul Pept 51:63-
20 74 (1994)). Restoration of this responsiveness (Meneilly GS, et al., Diabetes Care 1993

Jan;16(1):110-4) may be a promising way to improve beta cell function in vivo.

[0008] Since increased incretin activity has a positive effect on glucose dependent insulin
secretion and perhaps other mechanisms that lead to lower blood glucose, it is also of
interest to explore therapeutic approaches to increasing incretin release from intestinal K

25 and L cells. GLP-1 secretion appears to be attenuated in Type II diabetes (Vilsboll T, et al.,
Diabetes 50:609-613), so improving incretin release may ameliorate this component of
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).
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i ncr el%Si rthA ggtrlg{y 4sd }?z{v%%ss?mﬁgroe%eic{] &?ﬁ&h&%’em ﬁN, et al., J Endocrinol 2006
Mar;188(3):481-92; and Kim MJ, et al., J Endocrinol 2006 Mar;188(3):623-33). Increased
transcription of the cyclin D1 gene occurs in response to PKA phosphorylation of CREB
(cAMP-response element binding) transcription factors (Hussain MA, et al., Mol Cell Biol
2006 Oct;26(20):7747-59). There is a need for oral drugs that increase beta cell number and

20  islet mass in the treatment of diabetes.

[0010] G protein-coupled receptors (GPCRs) are cell-surface receptors that play an
important physiological role by transducing and amplifying extra-cellular signals such as
hormones, growth factors, neurotransmitters and physiologically active substances. GPCRs
are associated with changes in intracellular Ca®* concentration as well as increases in

25  intracellular inositol 1, 4, 5-triphosphate (IP3) concentration. These second messengers
serve to focus the signal transduction events and stimulate other pathways. Hence, GPCRs

are therapeutically important target classes in the pharmaceutical industry.

[0011] GPR120 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 Iakoubov et al., Endocrinology 2007 Mar; 148(3): 1089-1098; and Katsuma et al., J.
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I ncr easeqarticular, GPR120 is a promising target for the treatment of diabetes, obesity and the
metabolic syndrome considering the significant role of GLP-1 and CCK in insulin secretion,

gastric emptying and appetite feeding control.

BRIEF SUMMARY OF THE INVENTION
20  [0013] Novel GPR120 compound agonists, methods for their preparation, and related
synthetic intermediates and compositions are provided. The novel GPR120 agonists are
useful in the treatment of diabetes and other related diseases including metabolic syndrome,

dyslipidemia, insulin resistance, and complications of diabetes.

[0014] Further provided are methods for treating diseases such as Type II 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
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et ors.  neurot ranem ﬁﬁi@ﬁLﬁ%ﬁﬁﬁﬁlkﬁéﬁﬁgﬁgﬁiﬂﬁ%ﬁﬁ@? ances. - GPeRs are
assoc ai qeoy)! PrEARIRS, A LAkTIBRE) LA R CORERAALE AR cel doras

increases In’intrace Inosito tr|p osp ate
concentratmmnmndhﬂhﬁJsebmWHHMMﬂséhgybﬁcSﬂmnemmOnMeﬂﬁﬁgﬂberchma

{ner apeutd APRYeHTRE AAEE Zegol reteaR e IOt R PR SO ERI DRt ry.

[0011] G?&%%ldﬁn@)s@?@nm&l@@SI?EA'Da@heﬁllyl PR GRYxYlatd: eABhat ty acids (FFA)
and is highly expressed in lung, intestine, adipocytes and taste cells as

wel | as |d11solh§ylehmanmaﬂnddud¢ AdPEAl: ﬂ11$0pm<asflt§h|yihmg@ BME:IdimnathyEbtgTagide;

Hi l.. t . Lcine 2005 Jan; ~11. 90-94: koub t al
Endoor | ndr 5" die Pt ISui 3y Fifulards Biony: sy L EHIQHT SRR e
2005 May; _ﬁg@tﬁ@) 1990, 1B 5ARIro Mt m@r%%: endromBieO PEY: hydeseen 20 fAidEaR;0:28( 1)

49-55) . e stinulation of GPR120 b As i ncreases the rel ease of Ca2+
f r om10nt rvetert FuDarhydtager geionitiec HPLAY hichperfopmuze liqgidehgpmategraph s K ¢¥cept or .

CPRL20. edl LSS e (RO HIBAALAL R DGRl AR LB YRR 5 1

stinulati n ecys Ion, 1 nNcreases pla

i nsulin, 1Batidydatioen hﬂflulﬁlfl@dﬁ%{ﬁdeaM|ﬂl@lb@fM&EM%ktohﬁﬁw Me@dnkﬂhpﬁs)aldeERK)
cascade, prollferatlon of pancreatic b cells, inhibition of serum
depr i vat iMFOHAGEeE Ola%q&%n@gwwr%ml&é@é\ﬁég% IgReYUmecagiongte; Mgy Bj of .

Tar get s 2000 Nyl B ghltrds: mAk (RRUASEE &L Bpuoic i AR kendcber ¢
Ar ch 1Bharsetfael N409@;; @PB 87/me#-chloroperoxybenzoic acid; N: normahty, N,: nitrogen;
Na,COs: sodium carbonate; NaHCOs: sodium bicarbonate; NaNO,: sodium nitrite; NaOH:
sodium hydroxide; Na;S,0s: sodium bisulfate; Na,SO4: sodium sulfate; NBS: N-
bromosuccinimide; NH4Cl: ammonium chloride; NH4OAc: ammonium acetate; NMR:
nuclear magnetic resonance; Pd/C: palladium on carbon; PPhj: triphenyl phosphine; iPrOH:

20  isopropyl alcohol; SOCI,: thionyl chloride; THF: tetrahydrofuran; TLC: thin layer

chromatography; pL: microliter.

[0016] Unless otherwise stated, the following terms used in the specification and claims

have the meanings given below.

[0017] “Alkyl” refers to monovalent saturated aliphatic hydrocarbyl groups having from
25 1 to 10 carbon atoms and, in some embodiments, from 1 to 6 carbon atoms. “C,_, alkyl”
refers to alkyl groups having from u to v carbon atoms. This term includes, by way of
example, linear and branched hydrocarbyl groups such as methyl (CHs-), ethyl (CH3;CH>-),
n-propyl (CH;CH,CH,-), isopropyl ((CH3),CH-), n-butyl (CH;CH,CH,CH,-), isobutyl
((CH3),CHCH,-), sec-butyl ((CH3)(CH3;CH,)CH-), #-butyl ((CHz);C-), n-pentyl
30  (CH3CH»CH>CH»CH>-), and neopentyl ((CH3);CCHa-).

[0018] “Substituted alkyl” and “substituted C,., alkyl” refers to an alkyl group having
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6) : 515-522; and Gotoh et al., Biochem Biophys. Res. Commun. 2007 Mar;
354(2): 591- 597). [0012] Free fatty acids have been denonstrated as

| i gands fwo 20ma80d37y i dentified orphan GPCRs (Rayasam etcCalusoo@opssré Opin
Ther Targets 2007 May; |1 (5):661-671). GPR120 shares |igand specificity with
ot her f atftgmaaod aneciaRbmesmbdodinidhey; @ té 3 oa 1 ne e dubwituehhesettered!fapmartgreip smal |
nol ecul e agents that are specific mpdul ators for GPR120 function.. |

. { In
par ti cul gensigipraodmlkeayh sphsyifited plendrdipmyt-orbdytiteted plkaperikony. suhsiteds,
obesity h o r i Fngith jghkfiGgant role of
GLP- | an?ﬁ%&’ ?Cr?ﬁrlea %gﬁﬂl%&ég%ﬁ?e %gﬁngggggtt%ﬁéa g‘%b%oy%ﬁgi‘)gﬁﬁué%bet ite feeding
control . aBRh&ERiBLLMARYa0RoTHEH NAMEND] ONino@0dS]bdxyleetin GRRIRGcacmybuxyd

agoni sts, nethods for.thei.r preparatiaon, and rel ated sypthetic

Pt er e di B BHST e ReS are g B Do GRS e b st s are
usef ul I n{1BRy tshEAfBA hryRixydh3 RIS SutR DAL £HGHhib &l Al 2 daiflb SR aEeBodyNEdistdi Ng
met abol i ¢ syndrome, dyslipi'dem a, insulin resistance, and conplications of
di abet es.(cfrb0dy esteuamirer, (qartoxytester g, epenhoysloatiyl tsubdititng cyiledlges such as
Type |1 di abetes and, ot her, diseases and, canditions..usi n . more of
(hese cormpaimers. ShHaEaPERES R ds R SR g EER Bt el ow The
i nvent i onuahi@moPEubétifes FRhiiods helb, ARirst)Gydidkyaadbl Alkatyahve hgd@kinca2+ by
usi na one or nore of the compounds described herein. Further, the conpounds
may BE usebstiteted hydrariae ehatargyyl. substisdedbeteiearyhdetroarylony subgeniedi on of

i nsulin, - 14 4.d . R .ql p
i nsul i notlr%geg(?%g%g?/’yﬂﬁgeg?é}ggﬁlf d%lg%ml(lgdz? e%%orf%ﬂ}lg’l %?eggﬁcﬂg’uﬁﬁggﬁg&%umn.

Addi t i ondeterocychie heampuidhisxkyd esstituiathdigbejichylax e haeadcytlyithiol awetifurg bl ood
gl ucose when adm nistered to a manmal [ nneed of treatnent to | ower bl ood
gl ucose. MSEEroQyChBhioEaEre: pAiFNCcloplky S QsRvereriiied sulfonyl, sulfonyloxy, thioacyl,

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

15 defined herein.

[0019] ““Alkenyl” refers to a linear or branched hydrocarbyl group having from 2 to 10
carbon atoms and, in some embodiments, from 2 to 6 carbon atoms or 2 to 4 carbon atoms
and having at least one site of vinyl unsaturation (>C=C<). “C,., alkenyl” refers to alkenyl
groups having from u to v carbon atoms and is meant to include for example, ethenyl,

20  propenyl, 1,3-butadienyl, and the like.

[0020] “Substituted alkenyl” and “substituted C,., alkenyl” refers to alkenyl groups
having from 1 to 3 substituents and, in some embodiments, 1 to 2 substituents, selected
from the group consisting 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



[ 0015] The abbrevi ati ons used herein are conventional, unless otherw se
defined: AcOH acetic acid; nBuLi: wbutyllithium Cs CO: cesium

car bonat eyoGhid@s@ssar DCM di chl or onet hane; CH3Myl : met hpCTresgewessssms | odi de;
Cud 2: copper chloride; DAST: (diethylamno)sulfur trifluoride; DEAD:

di et hyl aradbgarybbiy kﬁﬂsﬁtut@l I&Qérocﬁhlylﬂﬁ@uﬁtyd) ES(D&IH @ulmlh;t@tt sulonyDl PEA:

dii sopropyl et hyI anm ne nmet hyl f or ma di nmet hyI suI f oxi de

Et 3N: t ' i SEHERYYISRY ﬁléwacal d&@l a@%@uo a%%ﬂ&%s%tuteét a@qlthéq redieetin syd sehshiteass
. H2
our; H2 &Qﬁgﬁ&g%g hetdBl and WSk ﬁg%oag@lﬂhgzﬁw l‘lgg}j q}[ilgg st(ftlﬂ 1%’15 idex H O

wat er ; rogen peroxide; HPLC mance I qui

chr onmat ogattaq:i’wyl;to Kthetplohiasstbomatyani de; LHI\/DS l'ithium

hexanet hyl di si |l azide; Li AlH4: lithium al um num hydride; LiOH lithium

hydr o%i d0OM] MoARynyIVeERs aadineni fhbild\alenl\/ﬁj/droé@b(b}yﬁadicaﬂd)l@braﬂ&ﬂﬂ

met hanol ; MySO4: nesj um sul fat e; MyCO3: magnesi um car bonat e; ;

millil grmn%@thxﬁ%ﬁﬂr boiHpgiclfontainipg at lﬁiiﬂtprl%wé%boqﬂ Thﬁtﬂlmmlkmyl Sodi um

hydr ogen a_?s‘é'\.lfgé&n‘?to M@ﬁ§%os%mﬂﬁ %@'1&9 %HQHE%EM@%{(?%O&%C

normal i ty; nitrogen car nate

bi car bondtoad. r\ﬁL\ka@ddraﬁmm hlkymﬁ,grcwqﬁlﬁavmgmomm Iy dcakbeetonNaAG2GBrargodi um
bi sul fate N}lﬁ‘@g sodium s NBS Nor onosucci ni m de; NH4AC : anmoni um
chlori de;®© (f"thy MYRIY @B Q’Fél °NMR. nucl ear magnetic resonance; Pd/C:

pal I adi um on carbaon; PPh3: triphenyl phosphine; iPrCH isopropyl alcohol;
soa 20 ¢ PG  chubstituges alliyyyl” anst sybrivted aﬁlkyl‘l‘l’_lcfefﬁlﬁltﬂ ajkyp@rgroups

chr onmat ogf, @Hl@fronmi 'to, Wsﬁlg |t1!letn?srand[ ?}.%ﬁ'le ell‘}mo% erﬁ% tﬁeornlf\’il $§2 §Ell?srt1ﬁgntst he
foIIovmngtemsusedlnt e specification an al s have the meanings
gi ven beIsehvcteﬁi(ﬁﬂ)h?]he"g,%dg/dohsmeﬁgoﬁalk@cymﬂmuait@mmw veydt @glaalinphaylogy,

hydr ocar byl from1l. to 10 carhon ato and, .in some
enbod ernSrBiyeE ame'%eambf&?ﬁa@%wsamlﬂ@ﬂll%aéwvﬁmmocarbony amino,

aminothiocarbonylamino, aminocarbonyloxy, aminosulfonyl, aminosulfonyloxy,

15  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, cycloalkenyl, substituted cycloalkenyl,
cycloalkenyloxy, substituted cycloalkenyloxy, cycloalkenylthio, substituted

20  cycloalkenylthio, guanidino, substituted guanidino, halo, hydroxy, heteroaryl, substituted
heteroaryl, heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted
heteroarylthio, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
heterocyclyloxy, heterocyclylthio, substituted heterocyclylthio, nitro, SOsH, substituted
sulfonyl, sulfonyloxy, thioacyl, thiol, alkylthio, and substituted alkylthio, wherein said

25  substituents are defined herein and with the proviso that any hydroxy or thiol substitution is

not attached to an acetylenic carbon atom.

[0023] “Alkoxy” refers to the group -O-alkyl wherein alkyl is defined herein. Alkoxy
includes, by way of example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, t-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



refers to al kyl groups having fromu to v carbon atons. This term i ncl udes,
by way of exanple, |inear and branched hydrocarbyl groups such as nethyl
(CH3-), evbyeb1o(m8HM3CTH2-), w propyl (CH3CH2CH2-), i sopropPCT(USEHdNasEH ),

w butyl (CH3CH2CH2CH2-), isobutyl ((CH3)2CHCH2-), sec-butyl

( (CH3) ( CHeCHdh Stithtpd alRyhuihekeif 6iBsB)udéd Jlkyl"is peddfied hEHBCH2CH2CH2CH2- ), and
neopentyl ((CH3)3CCH2-). [0018] "Substituted al kyl" and "substituted Cu v

al kyl" rqhezsy toaay” drkxlto Qfeogmuﬁmm@ﬁr @myllct@) &@@@kmeummo&modl nents,
1to 3 or 1to 2 substituents selected fromth e‘gnoup consi stin

al kenyl, st (Qieubabtisapltenal G alksbsiOrurdutiatodalymy 40
subst | ¢ UL ahISPKYo) 26MLe AL BTLASLCASY! Y c G ARSI ai no,

am nocar b am not I ocar oc’ar

am nothi Qﬁﬁith@tﬂ&h@@ﬂaﬂ@o (a(m)n@etafdmﬁﬂ(cmy,summme@uétél@amﬂ C(@Dn nosul f onyl oxy,
am nosul f onyl ani ng substituted aryl, aryl oxg substituted

aryl oxy, Detypeyslie: C@Qrb %@4 %@ﬁ%@teélﬁweg?ﬁyahc %%owhergrrb@kw subs@utshalkylest er
(carboxyl u%gﬁr % i L[(l&} alkERN Q%%)VJ 1.89b & ﬂt%x kgﬁ?’lk% oafﬂé’ﬁ' ﬁ@%tﬁﬁie&y?%ﬁﬁ?ﬁé&f, ut ed

cycloalk oXY, S |tute
subst i t utaey, ayxshmaddlwifﬂ; hlibcstltugiddmdchmm hstaimtyli mulbetuiugdamteman;d héterooyclic

hydr oxy, hydr ox; am nog, hydrazi tltqted ydr azi no,

het er oar yAi™d SE%%‘F?% H‘?tﬁr&c}ﬁ“ﬁ %Pr@]ﬂ(%l,neﬂg‘ér&}fbafg‘ibf b@ eéﬁlfstaic?téi{)e‘iioup

het erjgar yd@xyo)het eroaryl thi o, substituted heteroarylthio, heterocyclic,
substituted heterocyclic, heterocyclyloxy, substituted heterocyclyl oxy,

heterocy byddihi o LHH% @ﬂ% (oIl bé@p B\ rocycloalkyl SO
H, substﬁf d suf?On%i on §£y§ tI?Ba QFI %IO yan te t hi ol ,
al kyl t hi GNlﬁ?(d09mhxsmutaaltaéldylaJNf;f%(E(f@)chlmwlmNR?@((d)ssbﬁmslited opiddkydr e as
defined herej hﬁ ]D&ghg " refer b@ r. or branched hydrocar byl
gr oup havgﬁb(ﬂﬁa &g% tiggt E%ﬁﬁ (ggﬁ@kéﬁgodinents from2 to
6 carbon W@@((%_ub%tlﬁl%ddallgﬁfprNRa@@a@f‘dNﬁ@pﬂ(O%u%gtlt{l@é%Fylone site of vinyl
unsat uration kenyl" ‘refers to al kenyl
15 -NR? C(O)heteroaryl -NR* C(O)substltuted heteroaryl NRZOC(O)heterocychc and

-NR*’C(O)substituted heterocyclic wherein R** is hydrogen or alkyl and wherein alkyl,

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

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

and substituted heterocyclic are as defined herein.

20 [0027] “Acyloxy” refers to the groups H-C(O)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-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 -NHo.

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

al kenyl " woaolmshsri t uted Cu_v al kenyl " refers to al kenpCTgrseapmessasi ng
froml to 3 substituents and, in sone enbodiments, 1 to 2 substituents,

sel ect ed subaimutcheygodkyl, baashsi,i sapstdiitedhk@xoaryl shiddabe jcdlic edibeditiedy, acyl
acyl am nqg, acyl oxy, alkyl, substituted alkyl, alkynyl, substituted al kynyl,
am o, | Sl edSERLY M Awab BN alkh-HEDRRIEAY b substituted

am nocar kﬁ%@ﬁb’f’}q@é 2 u' ?gﬁlhis‘l%fsm}’dt@&gp?oal@{ﬂ —@%%[QQ%Y%%QLsubstitute

am nosul fony n yl oxy, am nos onyl am no, i no, aryl,
subst i t utaed, (Q),-haerphigky S(Guissbititwtd betarogtybx B Oprhetarddyolyl,smdst i t ut ed

aryl thio, rboxyl ar box ester, (cafboxyl, ester)am no, (carboxyl
St o1 Do OF At uieg TRy ) S3 Babrel R m i et S8 PRy angh e gs
subst i t utigdn el BN R ¥to t_GBf&InQ@hl%Hc?élgl o&ubﬁithkah@t@r&y@l:ypglgg%l thio,

guani di no, substltu%ed gggnldino, hal o; hydroxy, heteroary stituted
het er oar yirovidet eroRr yndRy, ars bbgtriof bydrd géretand wheseinadipyl, hetstuearalkylhi o,

substi tuted heteroaryl t.hio t erocyclic ubstit ut ed . heferocycli.c
ot or oeveghnghy SR iRt ARSL Sk Gt RNt SRR bR ut e
het er ocycryll §udbs@utddl drji0hetSQatyl, biitiict Ub@ebasyl| ha@dtyclisUdddonpbayd thi oacyl,

thiol, alkylthio, and substituted al I;%Jlt hio, wherein,said substituents are
defi A@d astaeqyslinamgig dgfined hasainp Whands  dniadregep ang & ok yplkal. thhsubpstituted

substi tutj,of ‘Poug% sRhdeiG qrgfie}r dgd‘he%ﬁ% ly agmﬁé‘.r L e {zﬂoagelhk"ﬂﬁéyny' "
refers t6 a T rnear nonoval en ydrocarbon radi cal or a branche onoval ent
hydr ocar babstitadd amlincc@otipisniongtiades kefaséd wrerdin apdialkytindno. TMéheheefeirinl tkynyl "
is also nmeant to jnclude thaose hydrocarbyl, groyps having one triple bond

and one dousesubBiteted aming, itds Rt thategharR™ PpRa Ik Prdrregtbripst hethi et om u
to v car L SitdiBanho LiPigl : b1, J9) the |ike.
[0022] " %%gﬁ% ut e(gag)lskt%yl " g%’&P}'SS%EF ﬁlt% b?éelg%%%_vnogln{y%rs%&drrog ers to

al kyrpgl g[bﬁ%tﬂs “Hydroxyamino” refers to the group -NHOH.

[0031] “Alkoxyamino” refers to the group -NHO-alkyl wherein alkyl is defined herein.

[0032] “Aminocarbonyl” refers to the group -C(O)NR*R** where R* and R** are
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,

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

25  heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic, hydroxy, alkoxy,

and substituted alkoxy are as defined herein.

[0033] “Aminothiocarbonyl” refers to the group -C(S)NR*R** where R* and R* are

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,

alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,
30  substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and substituted

heterocyclic and where R* and R* are optionally joined together with the nitrogen bound
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having from1l to 3 substituents and, in sone enbodinents, from1l to 2

substituents, selected fromthe group consisting of al koxy, substituted

al koxy, aw9l2010e08933am no, acyl oxy, am no, substituted anPow/USacmonessas bonyl ,

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

am nocar bbmﬂm;(omaﬁrhaemwlwl subaititad detefoepylicoyup, and Rdstdid ﬁ)llkyl am no,
substjtuted aryl oxy

am di no, aryl, substituted ar | oxy | t hio,
SUbst | L ureBE R B b alar oy e goh Yo ool no

(car boxyl a , Mool

cycl oal kyslugi%ln?treaggst?lfﬁ ngﬁé 1612%%)?;,&&‘93@ oal {}Itt hi é}%ljg%glﬁe{outyddc
cycl oal kydntihubnutmwbhﬁaﬂokmiycla,re sudstned heeth.cycl oal kenyl , cycl oal kenyl oxy,
substituted cycl oal kenyl oxy, cycl oal kenyl thi o, substi t ut ed

cycl oal kqog341hi oAmgRAiGhPlamiseThsterd totthe c@upAINEFITO)NRER alete ®XYis
heteroaryl, substituted hgteroaryl, heteroaryl oxy, substituted

het er oar y1v85agen Repksy band R t g R stip irdependeptinalestslygm s groumeensissiagof i ¢,

subst i tUt}ﬁGfJggﬁ e%lﬁﬁy%b'sﬁ:tutela 116 Of& Y' Qﬁ%m%tﬁélf'gl’%l#l%ﬁ @%&ﬁtﬁﬁﬁé aMRYY

het er ocyc titute heter strtuted
sul f onyl arysluhfbrstit;ukadwyl tyul cekeyl ) s,ubBtIItuG:Id cyelokiklyl, hewroasyldsubutistedthetechryl,

al kyl t hi wher aid substituents are defined hefein and with the
provi so 31‘?5??“%9 FBW“B?&‘?{F@FYQ{?%@PY}W{? n aingkof‘reé)&)flﬁ%]é(doinﬁé

acet Mbe”'ts%(&l%r%ﬂl @k Aokl BESd éle Yorrh @fhefefodyelid Bresugﬁtﬂufédh@fe%é&}éhc
wherein al defi ne hereln Al koxy includes, by way of exanple

met hoxy, g@llt}n)ayd W\hemroepibxly suhsgbmdaﬁbyiyalkwybwmbs«yuted akkunyixylky@ﬁcmbamtow, and

atom ot syelriT il bty S pa MR AT Ao Pfer < co”

the grouprefréfiibaéictddlant aldkyibsritide helefbcseRSire hyaamealhléwml s as defined
her ei n. [0025] "Acyl" refers to the groups HC(O-, alkyl-C(O)-

substit Ut& Al k¥hnfi dhivcarBbiGimi noqre@%rs to BeRSbi S N@C@)N@ﬁﬁim %Q)e R* is
al kynyl substi t ut ed al k¥n O -

hydrogen or alkyl and R* and R** are 1ndependent1y selected from the group consisting of
hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl,
heterocyclic, and substituted heterocyclic and where R* and R** are optionally joined
together with the nitrogen bound 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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cycloal kyl -C(O) -, substituted cycloal kyl-C(O -, aryl-C(O-, substituted
aryl-C(O -, substituted hydrazino-C(O -, heteroaryl-C(O-, substituted

het er oar yWoG(yosps3net er ocycl i c-C(O) -, and substituted heceruseyolossssc( O) -
wherein al kyl, substituted al kyl, alkenyl, substituted al kenyl, al kynyl,
subst i t ut[ee3A! kyAwlinosalfehydalkdeys to thehsdip L8(e), NI R Yaltieyd R23afnyl|R24 sigbst i t ut ed
aryl, substituted hydrazino, heteroaryl, substituted heteroary

het er ocydp‘iif'd)eaﬁlrdlﬂwﬁlgfqe@ fioatthR SFRPSOPEFting %frladaggeaeaflkﬂewbﬁ%tﬂl@dﬁik%y|

i ncl udes r e
aroups. - B0 M SbEH AT oy e S Ry isebadl
- NR20C( O)scuymtmad kydloalky\]mﬁéi(oﬁi)yﬂ;,whbmtutnd hdtemac;ﬂda:ltéwd:ychel\iﬁaﬁ(b@bm)tatle&e nyl,
- NR20 O)substl y NR20C( O al kyn 0 substit ted
Al kgt RSO R RUpiRY) Comutara L Mot e hrote et boRg
- NR20C( O)fietbth tistingsl hbetRyQar o subgd}lﬁg@ Qét@ol%gél%r A6YE lah& whaRGh alk 1,
-NR20C( Q) substituted heterocyclic wherein 0 i's hydrogen or alkyl and

wher ei n eslukgtituteé alkyt, iathengld SldJSKWted dkmhwﬂkynshbsbstlitluc@@lk&m)ﬂefrwloaﬂa’ﬂ kynyl ,
substitute n kyl ., tedc I | kyl . ar substltuted
orort ! horEPu sy Sanbel baT sty 31! “roigl HibsD e Merorfiell, peRIRS s,
heterocyc‘dnu@ulasrtma@haeﬂow@ﬁ Heneddtinel @627 " Acyl oxy” refers to the groups
HCOO, alkyl-C(O O, substituted alkyl-C(O O, alkenyl-C(OO,

Substmt utjgess| keﬂmm&@&@xﬁlrkﬁémo-t QF @?}N@R@%@rwﬁy&nd%%
aryl-C(O O, substituted "ary , cycloal k , Substituted

cycl oal kyhd@(ﬁmj@ﬂy shletted ii@nyﬂhe @(@p@onmsmwﬁ ltydtcaﬂnmékﬂr mdvstytlute@(ad})}d}

heterocycllc 10&(3 gsbtlt ﬁhet C |ICC§ ?J]Lk

Subst | ekt e Ry R Gt E i Er R MLk et et el

al kynyl , wyaltoRl kydloalkbhdtblobtyd dubytihted hki¢toaryd! Mterosytiis ! dduiuBeitakey | |

het eroaryl substituted helg eroaryl, heterocyclic, and substituted
heterocychc and where R” and R*"are optionally joined to gether with the nitrogen bound

15  thereto to form a heterocyclic or substituted heterocyclic group, and wherein alkyl,

substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic

and substituted heterocyclic are as defined herein.

[0039] “Aminosulfonylamino” refers to the group -NR**-S(0),NR*R** where R* is

20  hydrogen or alkyl and R* and R** are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
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

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(:NRZS)NRBR24 where RZS, 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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het erocyclic are as defined herein. [0028] "Am no" refers to the group
-NH2. [0029] "Substituted am no" refers to the group -NR2 1R22 where R2 1
and R22 awe 2rdspssndent |y sel ected fromthe group consi Crng2@b/obssds ogen,
al kyl, substituted al kyl, alken¥l, substituted al kenyl, al kynyl,

subst i t utheetradykMayhd wﬁéry,lRB sibR ia&@blﬁd)naﬂyhmnezyt@gahéﬂ(\yﬂth thebstrodertbednd

cycl oal kyl, heteroar substituted heteroaryl, heteroc clic, substituted

het er ocyéhfr‘reto to &prgy Qﬁatpwvchc Cg(seiy@t%ta%%tmq%& gPwRyland vaergmalkykeny| |

-S(O 2-s L, | :

cyl coal k;&:ﬂ’,ﬁét{t@{!%@%}/ gr 91% ?Wl ?b5§£u@d2%15“ t'ut @Jg}“& Suﬁ)ﬁ(%d %;dg]%ﬂe%},gioglaryyl

- S( O 2- sulbbttitttat egelbdk@r agt, yhbsttiBEOu2A, heteesawgly Glihshtut@ﬂtéteroﬁ&t)ﬁ@temlysmd tuted
het er qcycl nd rein are optionally joined together with
e’ nor ? AR BOGHE THEPBIBe FOSSAETHBESY ocycl T of Subst it ut og

het er ocycl ar oup, provided that R2 1 and R22 are both not hydrogen, and
wher ei n a[Pf@A] pet rafers é%ala@rremaﬂc ey ifrons o i {4 earpiyatamg @ﬁ9 o rigkynyl |

substi tUth%@kr@M%E‘Xﬁd stu%g% ring g trph ﬁ&ﬁlﬁ&rﬁéﬁ %&az{oﬁéc{énsg% Su St?§t' tuted

aryl, heteroar ute etero tuted
het er ocyak.igc nap}ﬁhﬁlSDrdeﬂlryiedFdnanelltlple ﬂNﬁysmshncmdmgcfum@ehriagw BRQsplus al kyl ,
t he substituted am no qgrou tlCl s sonetines refe %d to hel’ﬁl n as al am no.

When R2 FingriySens hayiaezf PHSOBFELPTHAUIRES BAHIAYS |? BB NFIErogtsames |

referped ¢enh RERSH Br Q@r”%ﬁhé&)&h@éﬁ' th® m\’l%@ﬂhtfa@ﬁrﬁéﬂt'l{‘& atnoar@mmwlsétbﬂlm ed
amno, it is nméant that either R i s hydrogen but not both. Wen

ref erri ndetgo S5éb, aﬁsaméltydtqmapluhdﬁmmbyl 1Stan| asylr@alm astiksqroimeif ategchniRt is ahdre R22
are hydr am.no' refers to the group -NHOH [0031]

" Al koxyarfl P\%Slt“{me%ég‘lsa?g%?ﬁ@é}yé&ﬁg) NHO- al kyl wherein alkyl is defined

her ei n. noc bonyl ! refers to the group -C(O) NR23R2 ere R23
and R24 alggfﬁnd %«?Ham 3Pyl dPISET AT Y EPHPS e %faagw&ﬁ(&?iw?ﬁd 5 al\agdlﬂlogen,
al kyl, suBsfeldttoRn @ik 1o 52l kDYl 1 (S Q@&s’tﬁd&h@qa@:t‘ég @ﬂbhl thdl KPdonsisting of

substl tuted al kynyl, aryl, substituted aryl, cycloal
15 alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substltuted alkynyl, alkoxy,

substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminocarbonyl,
aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy,
aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl,
aryloxy, substituted aryloxy, arylthio, substituted arylthio, azido, carboxyl, carboxyl ester,

20  (carboxyl ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl,
cycloalkyloxy, substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio,
guanidino, substituted guanidino, halo, hydroxy, hydroxyamino, alkoxyamino, hydrazino,
substituted hydrazino, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted
heteroaryloxy, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted

25  heterocyclic, heterocyclyloxy, substituted heterocyclyloxy, heterocyclylthio, substituted
heterocyclylthio, nitro, SOs;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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substituted cycl oal kyl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic, hydroxy, al koxy, and substituted al koxy, and
wher e R23weandioRBds3ar e optionally joined together wth tireTniseecogness7oound
thereto to forma heterocyclic or substituted heterocyclic group, and
wher ei n allikanlylens ghsipi (huhikgleat kydup halikenydr,2 cubktbcndt)esdd 'Kemy hryl atokpay! |
substituted al kynyl, cycloal kyl, substituted cycloal kyl, aryl, substituted
aryl, hetdfiget hireingggsivieybd-rhepdl- oRFSpenYlhaidkthgdiiel i ¢, substit ut ed

het erocyclic, hxdroxy, al koxy, and substituted al koxy are as defined
herein. [[0088] *Anilesot Heeatobmgionp r@fasylswheretand igasodppineChgeRIBIR24 wher e
R23 and e.l ndepen y ect mthe group consisting of
hydrogenﬁgéPéérPygﬁ%gffgﬁggéI%%ﬁ%ﬁxaﬁggﬁéﬁﬁPfysubstituted al kenyl , al kynyl
substi_t ut | kynyl ,..aryl . substituted aryl | gal kyl .. substit d

cyer ol kyP0Hslet EstskyRe el R elP e ey MEHERed opoFhes i
substituuggipgggﬁgﬁa%kkﬁland where R23 and R24 are optionally joined
together wth the nitrogen boundthereto to forma heterocyclic or

substi t ut ete M R ' L, ky I i d al kyl,
al kenyl | 804415, t‘ﬁﬁgﬁéﬁallﬁfeﬁ%ﬁtﬁe ?%3 y?\%; 1oyl g%“é‘#@%ﬁ%@ycl oal kyl ,

substi t ut ycl Lo i ,t ar. y i ed
het er oar pquﬁete$@%§§*?%ﬁg%%bsﬁ¥§??é%%é%aﬂﬁg%¢8%§§F§£%ﬁpékgg%ﬁgﬁéﬁgga

herei n. [0034hs dAmedberibonyl am no" refers to the group - NR20C( O) NR23R24
where R20 is hydrogen or al kyl and R23 and R24 are independently sel ected

f romiphe [go48]p cgﬂﬁbskfagt@ﬂwa&ﬁpg@n, al kyl, substituted al kyl, al kenyl
substituted al kenyl, al kynyl, substituted al kynyl, aryl, substituted aryl,

cycl oal kyhgaqubsiyidyliag: XS e roup irR(Qar yl . substituted heteroaryl,
het erocyclic, and substituted heterocyclic and where R23 and R24 are

opti onal gp?é(ﬂi neg i AgLRl é/%l;lﬁd“’ A8 Bichd &%‘E@ _QRURR IR0, kO &Ur LR

het er ocy ¢ or ‘Substituted eterocyclic®group, and wherein alkyl,
subst i t utaedindbpandentdy debarydd, fraulist group echsaltike oY hydragday nlklyl, sshudisited alkgld

ﬁlaat( gpg;} ﬁ?lge%léz gﬁl;ll)( 1|f1i}gzaggr£§!l,t a ltqfn(gfl,cs}/lgsltlc‘ggtlecli( Xllk’ynglf Xrlyl, sﬁlgjsl%i%lgtlecs grty(la,cci:ar%ro%d’
15  ester, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic, and substituted sulfonyl and wherein R*’ and R*® are optionally
joined, together with the nitrogen bound thereto to form a heterocyclic or substituted
heterocyclic group, provided that R*’ and R*® are both not hydrogen, and wherein alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
20  substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl,

heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic and substituted

sulfonyl are as defined herein.

[0051] “Cyano” or “carbonitrile” refers to the group -CN.

[0052] “Carbonyl” refers to the divalent group -C(O)- which is equivalent to -C(=0)-.
25 [0053] “Carboxyl” or “carboxy” refers to -COOH or salts thereof.

[0054] “Carboxyl ester” or “carboxy ester” refers to the groups -C(0)O-alkyl,
-C(0O)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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het eroaryl, heterocyclic and substituted heterocyclic are as defined
herein. [0035] "Am not hi ocarbonyl am no"” refers to the group

- NR20C( S)wb2srasossher e R20 i s hydrogen or al kyl and R23pamaiSREY/0685¢6

i ndependently selected fromthe group consisting of hydrogen, alkyl,
subst i t ut-edoad-kylerocatike ayd C@Dbsmﬂﬁww&ﬁla&k@nyhcwahanMkﬂ,sﬂbﬁﬁﬁ&iﬂbﬂ,

al kynyl, aryl, substituted ar %ﬁ? cycl oal kyl , substituted cycl oal kyl
het er oar yAkenylysabstityiech el ket et Ywub%‘etéﬁi aikyeyl %Yd%ﬁlrlélyls%lﬁétﬂtﬁeétcé‘ﬁoalkyl

heter OCY‘%J[SMC n%’&ﬂth%eir@ fe oﬁﬂ@ s‘ﬁ% itfiled thl%Ha?yrlalllété’roEgdh@tedts%gﬁh’ﬂé& wth the

ni trogen eret Yorma eterocy or substituted heterocyclic
group, arctenbmrckbe arcalskigtinedshdssni t ut ed al kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kynyl, cycloal kyl, substituted cycloal kyl, aryl,
subst i5t ut[e0S3r y (Caliteixgt eﬂérydmms’ﬂfkﬁfs tathegrigt - NROACYD)Oheityer ocycl i ¢ and
substltutedzyeterocycllc are as ined herein. [0 "Anlnocarb%gﬁloxy"

refers t o NheC§PYdpivitekR. ﬁ&zzﬁ(\m&@kmé N ﬁfz@l(&%bslﬂﬁa dhert | y
sel ected N@gmtﬂ ﬁ)gggﬂﬁquﬁgnégp@gmﬁ%ua%g Utegky¢&yﬁypgﬁltuted al kyl ,

al kenyl , stitute enyl % , Subst’ ‘aryl
subst it ut-ddk %xcya))owmluawgam -NRBSEC(®)@D- eyblwlcjrloa{H&HC(G)@tsebﬂautyﬂ

substituted het Ey er oc ubstlt d het erocyclic and
where R2FVSIeA! 4 gr &B%Q?ﬁﬁgpﬁéﬁ éﬁﬁ gﬁ&&gé?%%?“ e]‘Lofa@’(le’nltrogen bound
thergqpo t RO MAEEE &MPhh&iﬁkmiﬂgﬁtl&Mh%ﬁwﬁ%k&&&ﬁ%ﬁék&c&hpﬁpqs%R%
wher ei n al kyl , substltu ed al enyl, substitutéd al kenyl | kynyl,

substi t ut@dhyéltolgymwlngi whyedio alklcly Isubsgub@d alkuh; eldzte@;lcsdoatlltngcld alkenyl, ; lks(ujdst ituted

aryl, hete ryl,su stl ter ef eroc c._and.substituted

oY o1 onyer Pt SR A B R e R SRR IS biRE The
group - S(sghstaiNed BB b hicerbeZliachdReBstaied hBeRReAdEHE hy dsfle@tiersh.f rom t he
group consisting of hydrogen, alkyl, substituted al kyl, al kenyl,

subst | t uirBasg)| Kemikod! wé}yéxy"%felssttbtmetggu@lc& 0)0-REY] -0-8Ub ?lsﬁmlaﬁe@ryl

cycloalkyl substitutéd cycloal kyl, heteroaryl, Ssubstituted teroaryl
heteﬂécycﬂgdﬁCEGGDKMbﬁxnﬂuﬂédX@éDeub@ymbﬂ@&amd WheX@)PRakyapd R24 are

optional | ¥, Hh e SRRyt LB LS Iyl 288 BV M stituted ary1,
-O-C(0)O-cycloalkyl, -O-C(O)O-substituted cycloalkyl, -O-C(O)O-heteroaryl,
-O-C(0O)O-substituted heteroaryl, -O-C(O)O-heterocyclic, and -O-C(O)O-substituted
heterocyclic wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
20  substituted alkynyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted
cycloalkenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, and

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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thereto to forma heterocyclic or substituted heterocyclic group, and
wherein al kyl, substituted al kyl, al kenyl, substituted al kenyl, al kynyl,
substi t utwao 2alokgnsslz, cycl oal kyl, substituted cycl oal kyl pcangkoosmedssé i t ut ed
aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted

het er ocy drb@psanaeingas: defdafgmt d@nehdwing HEBBErs’ Am nosul f onyl oxy" refers to the
group -0-S(O 2NR23R24 where R23 and R24 are independently selected from

t he grougogss)si SCydlgaH%ény'[' YEREQY N patiklyy satedfed el é1uhiedl @ KiydvingddtH@Rybne
substituted al ken Kynyl, substituted al kynyl, aryl, substituted aryl,

cycloalkwMP0§B§§f%ﬁ@ﬂ@dﬂﬁgémﬁankyl het eroaryl, substituted heteroaryl,
het erocyclic, and substituted heterocyclic and where R23 and R24 are
opti onal I[90$Qii n&guttso getdheyicloaikiyhi’ Itemlrs tni 1 eyotrikyb gung, ashdaferd hesir, bayma
het er r sub t| uted heter nd mhe al kyl ,
Subst Pt BT AR GO Db b EpPRdifishtaP kengotiRPagtected sB e s
al kynyl, @y6h@ad ckﬂdxo Sidaet ATk yit Suhsaded0AkHYAlkerd/l )Shbstﬁh't@§hlk’éh‘§rle§lk9ﬁ3}l|

heteroaryl substi t ut ed heteroaryl het er ocycli ¢ and substituted
het er ocycsmbﬁltatﬁé aﬁsynﬂealnkﬁéjd shlestigitad alﬂqm}a g]syl" mmlmel a‘calwclya@ﬁnm@" sybgfitafas! t o

the gr OUp laenat%‘IH%SC 1tI)Ol’lé/ aHll]%Otmg%IﬁOlB% am1 OC 1’1’111’1 r ll’lﬁf}fl ca%%n%% A‘End R24

are |ndepe y Se rom tne group conS|s ng 8 rogen;

substi t utaeldnadakbtlnyloalykﬁﬁmmulﬁdmbﬁTahinl}tisﬁlfo@}l'l&eﬁ%hnnc%hlﬁﬂf&lhmlrﬁ)uhlﬁidlﬂdﬂa@d
al kyn é aryl, substituted aryl, cy cloalk&1 substi tuted cycloalk%
het erlar yiubstigtisd apyl mr@exrrépb%atﬁ@/ PIYIoiet andbipe piRs titgtarline: a2 dn 68 oxyl,

het er ocy afb%xgp%ﬁ 51%05%13&#%?)‘1 %ﬁo:@rﬁ’% tBQ&JJJf ng ol Qﬁ:‘floatllgg, %@?ﬁ it h the

ni t rogen boun to t orm a ter st tut terocyclic
group, an@thEWekydaﬂkwbxysmbsﬁumdtgdoﬂkﬂyk%c@tkemyhhwsmhsﬁmﬁmﬂed al kenyl ,

al kynyl t ed a nyI cl oal k bsti t ut d cl oal kyl, aryl,
substi t utcaa‘%aﬁv dlongidis o pbstddied eva i il BVURRH IYIFEBRB ol | ¢ and
subst i t ut.gg, Qﬁlﬁ{ooﬁ%&hhﬁo afBstRtedq dh@@iﬂo hf‘ert&bayl [sg%glted Aot dhRe” refers to
t he group NR2 wher e , R24 are

heteroaryloxy, substituted heteroaryloxy, heteroarylthlo substltuted heteroarylthio,

heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted heterocyclyloxy,

heterocyclylthio, substituted heterocyclylthio, nitro, SOs;H, substituted sulfonyl,

sulfonyloxy, thioacyl, thiocyanate, thiol, alkylthio, and substituted alkylthio, wherein said

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 —NR29C(:NR29)N(R29)2 where each R? is

30  independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
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i ndependently selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, al kenyl, substituted al kenyl, al kynyl, substituted
al kynyl , woybio/msodssti tuted aryl, cycloal kyl, substit ut esCeyusbaalokssl¢
het eroaryl, substituted heteroaryl, heterocyclic, and

subst i t utsabhirtited asy detctoand sidrengeRzderamg 1, R2rauyel yd pind culsdtityted bétaedyclyl
together with the nitrogen bound thereto to forma heterocyclic or
subst i t utidd tHeder SOyRT MECHFDIPR comBOMBRNETIRC BItIOgen atefhde PPé?Ié’éiYa?l!%W ,

al kenyl, t3 érivfioatflg yﬁ%&é@ﬂ%}mncﬁ‘!& %Wdo’fog‘ggsﬁgef', ﬁﬁc @II slfﬁgg't}'t}:'fedg%%gc%h?l:ﬂé/ l,

substituted cyc aryl, stitut ary eteroary tuted
het er oar ydrouph eretidecithitiat leancbns TS isi tatrhgdiopet, and epeteircsaid subastudet aret

her ei r51 50%414 "Aryl" refers to an aromatic group of from6 to 14 carbon
at oms Yand*fB°¢ PH§het er oat oms and having a single ring (e.g., phenyl) or
mul tiple condensed (fused) rj,ng%s e.g., naphthyl or anthryl). For nultiple
ring systl@80€0] i nidplgdrnghaeasad reteisite faero. aaros piane #Mdigdeyst ens havi ng
aromati c and non-aromatic rings that have no ring heteroatons, the term
"Aryl " orl006%]" SHploplss! " wpkers tolsebgiigutian offallgt gesipaeth §i © Saer, Ersoaromat i ¢
carbon at e.g. L1 8-1etrahyd h eper 3= Y ohse.a r roup as
its point O’HO 5@%&%?}138%113%05‘%%?& Y hi "Z'-E%féggfléglglg’dgﬁzﬁ% 'gfg?n%rt’ F?:ﬁb(%ﬁeﬁé&ll “ring).
[0042] " StlSTHRItER;, aTMICE;l afIeCClL, anathd 1ilgl andpfirthdi idbludéLthssdagkyltoudigd Wit h
1 to 8 and, in some enbodinents, 1 to 5 1 to 3 or 1 to 2 substituents

sel edfed suela paslugyoaliyl worhisksali hylregengtoys areggplagqd: it Beprineialams. a| keny!
substituted al kenyl, al kynyl , substituted al kynyl, al koxy, substituted

al koxy, d0968] ackihlentkavy” rgteys Expbstiniioroof dkdyot drowpserittahiind or.amberoear bonyl ,

am not hi ocar bonyl m,nocar bonyl am i o] l.am
am nocar beghyq%g{%rfts’al%o glsaﬁq 'on %/e ‘garhﬁﬁglszgﬁn’f'g)% nggl(?élgm%]%uﬁ@ﬁiﬁ%%glho,

am di no, -@CH,, assiuthstikd.uted aryl, aryl oxy, substituted aryloxy, arylthio,
substituted arylthio, azido, carboxyl, carboxyl ester, (carboxyl

est er) ampge9)( CafibY|” BSUSHIRNY refe¥Pfdqne EdepoeHKY! , substituted
cycl oal kyl, cycl oal kyl oxy, "subStituted cycl oal kyl oxy, cycl oal kyl t hi o,

substist m[ﬁdﬂﬁyc l‘ﬁ@ﬂef@éh&yﬁ.’i feans an alkyl radical as defined herein with 1, 2 or 3 substituents
independently selected from cyano, -OR", -NR*R’, -SR”, -S(O)R”, and -S(O),R” (where n is
0, 1, or 2), with the understanding that the point of attachment of the heteroalkyl radical is
through a carbon atom of the heteroalkyl radical. R" is hydrogen, alkyl, cycloalkyl,
cycloalkyl-alkyl, aryl, arylalkyl, alkoxycarbonyl, aryloxycarbonyl, carboxamido, or mono-

20  ordi-alkylcarbamoyl. R* is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl or arylalkyl.
R” 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*, RY, 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;1-Cjp) 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(O),R” portions.
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guani di no, substituted guanidino, halo, hydroxy, hydroxyam no, al koxyam no,
hydr azi no, substituted hydrazino, heteroaryl, substituted heteroaryl,

het er oar yWoxy10/680833t i t ut ed het er oaryl oxy, heteroarylt hi eCcTaisb@viotssved

het eroaryl t hio, heterocyclic, substituted heterocyclic, heterocyclyl oxy,
subst i t utfed7iet eHeryalyT cofyrs thei eoaryic leyduphifdrons Us 14 tarbedlatoms and 1 to 6

het erocyclylthio, nitro, SO H, substituted sul fonyl, sulfon | oxy,. thioacyl,
t hi ocyand® rogteing pelected {rpmihe eroyp gorsiswgiof @ﬁé&?nanwg?rmaa 28 inclugey

bstit e ) " al kyl "
R e e S A R T
f ewner nannmuphnn@§a¢gobmamnnmpﬂdhwJRMlmsmanmapyB3@rdﬁmnaﬂuﬂehmgegmhnseln.

Thus, | al kyl." r fe s.to groups such as, .for exanpl benzyl., and
Thany Pt ifai st ieta RadhRr Bre SVt Ons Bt £ aefrial Bad ha S0tk sBRs.

RURVwher Qh&érﬁls‘hé‘t@ﬁﬁakﬁﬂ){f);ﬁfé‘é‘ 10 ORs 4P bKY HRNRetBloqtolh NAMNhBGotht 6f 2 doubl e
bonds) and Rv is an aryl ‘group as defined herein, e.g., styrenyl,

3- phenylzﬂmﬁnogémwuananunpﬁalMpkencpﬁg44$ 1£¢&4mmymy@@ﬂemshn6sﬂhedgroup

-Oaryl, d her n ncl udes exanpl e,
ohenoxy i apRESRTSeaEy ) St TRt e olgretf ahaeLheiRneing San

- O (substdtditsg of e hkerodidrgogihrs bpﬁ@ﬁaﬁ@ oRidited t6 pasvidiefor ARANRIRI (N—D046]
"Arylthio" refers to the grou S-ary where aryl is as defined herein.

[ 00470 " syBswi.toiselforst }’Hqifﬁl%" R/PQ*S‘F él?e§1ftC@11Y e tgip hererogryl dnpbaders + byt éonQdr y| ) |

R O s S e i
" Subst i t ut@dzélyl paaolyd)' pyrﬂbeyrl Spytidazihg, gyrinijelimyNRROMIR2AZE where R26 , R27

and R28 are |ndependently sel ected fromthe %doup consi sting of hydrogen,
al kyl , sup&hveirbspzoiriapyl, isgpqgaipranyd, isarethigeelyl Srnaonthiazolydybgprotriazoly

subst i t Utlﬁ@olﬁl, i%\ﬁﬁiﬂlolyl,q{eﬁkoxﬁb'lgﬁ hhfnléiﬁfjteﬁﬁﬁﬁ}drocfﬁ?ﬂo@ﬁlﬁ{ I1soqu1n01y1,

15  quinazolinonyl, benzimidazolyl, benzisoxazolyl, or benzothienyl.

[0072] “N-linked” refers to nitrogen containing groups in which the point of attachment
is to the nitrogen atom of the nitrogen containing group. For example, “N-linked tetrazolyl”
is a group in which the point of attachment is to a nitrogen atom of the tetrazolyl group.
Similarly, N-linked triazolyl, N-linked imidazolyl, N-linked pyrazolyl and N-linked pyrrolyl
20  are groups in which the point of attachment is to a nitrogen atom of the triazole, imidazole,
pyrazole, and pyrrol group, respectively. Similarly, “N-linked imidazolyl” refers to an

imidazole in which the point of attachment is to the nitrogen atom.

[0073] “Substituted heteroaryl” refers to heteroaryl groups that are substituted with from
1 to 8, or, in some embodiments, 1 to 5, or 1 to 3, or 1 to 2 substituents selected from the

25  group consisting of the substituents defined for substituted aryl.
[0074] “Heteroaryloxy” refers to -O-heteroaryl wherein heteroaryl is as defined herein.

[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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ester, cycloal kyl, substituted cycl oal kyl, heteroaryl, substituted

het eroaryl, heterocyclic, substituted heterocyclic, and substituted

sul f onyl woadowmsos7n R27 and R28 are optionally joi ned, pcogstéenessié h t he
nitrogen bound thereto to forma heterocyclic or substituted heterocyclic
group, priegized “Sﬁlﬁtltmmda@&&oaﬁéfelb @b khen@bupysd(sapeitutedhetemfagyl pwheralnky| |
substituted al k al ken substituted al kenyl, al kynyl, substituted

al kynyl , IEV%WHE%RﬁﬁddEEH§Pﬁ¥%ted cycl oal kyl , cycloalkenyl substituted
cycloalk , substituted aryl, heteroar l, substltuted het eroaryl,
heterocydp&ﬁﬂ gﬁﬁﬁmﬂédohﬂﬁﬁﬂ@by 1 e “Aatpreayplot ior (haerosydledkyli oar e as

def d h "
[ 8 OISS]e " CE}; }orz:‘}rf],[yp ?é]és to(%/%ﬂ%r%tggr r ﬂaﬁ)op ﬁlra{ed%ycéz 3r%u%£v1ﬂé Prgmgg{érl\%al en t

t o - C6=0O)carbohQdid andGashadxy |6 hetrodtomk belagted fromahs gkodp cCRIBHin@rof sidtkdgen,
thereof. [0054] "Carboxyl ester" or "carboxy ester” refers to_the groups

- C(O) O alRifpr, or @@@eeag@. Hlydes singledingand mgdtipleeing swetgis inclydiey fysedibst i t ut ed

alC? eo%l subbrﬁgl Gt ed 51 ¥5'}‘1}1g SY%‘% %"Eﬁ? %g%wg%yﬁ%{?%?élm%gﬁﬁ gaelcwcyclf oal kyl ,

- (O O hetrenatar yhgs, th@(t@)rommsct}iclidt Etethetpelogr fitteroCycDy’ Q“hetbmcgadya:lkylf:’ orand
-C(O O sypstitute ero clic wherein alkyl, substituted alk al kenyl ,
substit ut gateglcllf%lﬁ{e app FSkXY %the’éedbéttliei‘%%ﬁﬂag L&?ﬁ@ﬂawn&%“f@‘SIPRWO substi t ut ed

cycl qgl kyditactthdtt is SURSHdh Wb sqo@wmaulaqfn%r(ggfr w23 gl{@@ath'yh grhohgt-srypar yl ,
heterocyclic, and substituted heterocyclic’are as defined herein.” [0055]

" ( Car boxyd.6 é,§ttetralaadrm‘lnqlm&éﬂsl el delqehsgitr@upnolmml)cam))® ahkgdiment, the

al kenyl . et el S By of RedEereyts LabE EaRgR S yiiyr o povae |1

- NR20- C( @h3hamybxid Mﬁﬁ%@(éﬁ’h@aﬁ ol dietie8 d MY kpecifdRR0 the( K &Poepesyioal kyl ,
-NR20-C( O O Sungtﬂl '?ut ed cycl oal t!f}? -INR20- C(rO) Cgchet e?oar yl, )

- NR20- C( pchudashbitiis petdomirsk tey @gplwdropyranyl piperidinyl, N-methylIpiperidin-3-yl,
15  piperazinyl, N-methylpyrrolidin-3-yl, 3-pyrrolidinyl, 2-pyrrolidon-1-yl, morpholinyl, and
pyrrolidinyl. A prefix indicating the number of carbon atoms (e.g., C3-Cjp) refers to the
total number of carbon atoms in the portion of the heterocyclyl group exclusive of the

number of heteroatoms.

[0079] ““Substituted heterocycle” or “substituted heterocyclic” or “substituted
20  heterocyclo” or “substituted heterocycloalkyl” or “substituted heterocyclyl” refers to
heterocyclic groups, as defined herein, that are substituted with from 1 to 5 or, in some

embodiments, 1 to 3 of the substituents as defined for substituted cycloalkyl.

[0080] “Heterocyclyloxy” refers to the group -O-heterocyclyl wherein heterocyclyl is as

defined herein.

25 [0081] “Substituted heterocyclyloxy” refers to the group -O-(substituted heterocyclyl)

wherein heterocyclyl is as defined herein.

[0082] “Heterocyclylthio” refers to the group -S-heterocycyl wherein heterocyclyl is as

defined herein.

[0083] ““Substituted heterocyclylthio” refers to the group -S-(substituted heterocycyl)

30  wherein heterocyclyl is as defined herein.
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-NR20- C(O) O heterocyclic, and -NR20-C(O O substituted heterocyclic wherein
R20 is al kyl or hydrogen, and wherein al kyl, substituted al kyl, al kenyl,
substi t utwo 2alockmsnsslz, al kynyl, substituted al kynyl, cycl ealrkyskoosmedssé it ut ed
cycl oal kyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

het er ocydDog4] a!avchn@lmdﬂﬂetﬁr@@cheaﬁqeme&y@lr'ylcgrau;ﬂ iadudte bunad nbelimited to, 0056]

"(Carboxyl estef xy" refers to the group -O C)C)allé%§1 .
O C( O) o-2¢likipg tpufrékf Hniggzole, P@raéeb) EY%FPR% Ryrazineepysimydenes pyddazing: ed al kenyl

A O O y
10 G0 O TR Lol EhEtes RSB iR rine SR B S il
cycloalkyﬁumﬂEEQQﬁbmhMMiemmahypynéﬁbG@ﬁkﬁhhm&qﬁm@uﬂﬂm dimtadme gptyiidine,

-0 C(Q O heterocycli.c, ubst.i t ut ed heter cI| wher ei n al kyl ,
Subst P GG bok o GBI RS, SHREHGOE RyRGTSle sttt e
al kynyl, el Q! fthoxazHRShhdndigs ey fhR@bdidine, Gifh o nks I[EI}Sérldlﬁéj BdriAed

cycloalkenyl aryl, substituted aryl, heteroaryl, substituted heteroaryl,
het er ocyothilnealﬂdhaiumdm | MR éldteh@h@lfmswlmqhnaﬂ& é§ @Eﬁhyﬁe@fm@@ [Githioph@B57]

from ot ohaaolE bR T Bl SRS ok P RES NG e g

or nul ti ptRried RYSs ﬂll%{dﬂﬁhdlﬂlyf)uﬁQfﬂlo;wtlhl@ﬂ@ﬁ)hoﬂﬁﬁ pﬂ@bﬁ@in*ﬂ porrSy&ih€md For
nultlple ring systems having aromatic and non-aromatic rings that have no

ri ng 1Ret dedydraiurane term "cycl oal kyl " appl i es when the point of
attachnment is at a non-aromatic carbon atom(e.g., 5,6,7,8, -

t et r ahydr[008fdht hiltexieefsrsyto)the Jioap tBOm " cycl oal kyl " i ncl udes cycl oal keny
groups. Exanpl es of cycl oal kyl groups include, for instance, adamantyl,
cycl opr od0086]cy cOsdiuteydrs tocthe hmpet@). , cycl ooctyl, and cycl ohexenyl. "Cu_v
cycloal kyl" refers to cycl oal kyl groups having u to v carbon atons as ring
nmenbers. [0087]Vcyokidal kgery o proatas Seshlﬂing)ffﬂn@ﬂiekﬁmaltlgﬁ ofipse hravbieg U to v
carbon atons as ring nenbers 0058] "Cycloal kenyl" refers to a partially
sat ur at edcéyateas- kwamplﬁ@mﬁh\sip 5@0@@681 sulsqxidpseand sulfones.

15 [0088] “Spirocycloalkyl” refers to a 3- to 10- member cyclic substituent formed by
replacement of two hydrogen atoms at a common carbon atom with an alkylene group
having 2 to 9 carbon atoms, as exemplified by the following structure wherein the
methylene group shown below attached to bonds marked with wavy lines is substituted with

a spirocycloalkyl group:

[0089] “Sulfonyl” refers to the divalent group -S(O),-.

20

[0090] “Substituted sulfonyl” refers to the group —S(O),-alkyl, -S(O),-substituted alkyl,
-S(0O),-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

21



site of >C = C< ring unsaturation. [0059] "Substituted cycloal kyl" refers
to a cycl oal kyl group, as defined herein, having from1 to 8, or 1 to 5,
or, in sowe2embsdsrents, 1 to 3 substituents sel ected fPomush@9gsesap
consi sting of oxo, thione, alkyl, substituted al kyl, al kenyl, substituted
al kenyl , 4amkghyighengltdish)i-t ut ed al kynyl, al koxy, substituted al koxy, acyl,
acyl am no, acyloxy, amno, substituted am no, am nocarbonyl,

ani not hi qo@gony$ulf@lRQC aBRAY HRNEroeh @S%@%mwc%wﬂ%hﬁéﬂtﬂt@d alkyl,

ani nocar bonyl oxy, am nosul fonyl, am nosul | ox anlnosulfonylanlno

ami di no, -8500).-adkayst.i- Oﬁt@h Sabsiltuteéﬂ%@y&y ,Ofs(@dswamﬂésd A5 Ooxsubstugadt hi o,

T T e el

cycl odl kyHeter6aol, GI&Sd(}OL-@X&érocSUIhS tOS@@)@dub‘Sﬁ@lt@c&h&&ﬂo@Wm eedetadlkyll t hi o,
substituted cycl oal kyl t hi o, guani di no, substjtuted guani di no, hal o,

hydr oxy, SHYUHERYalkvh @1keaylk SN s sbal kel raél‘zﬁnﬁb subgigeed alkyed pignalioing,
h |
eteroary, shbstﬁﬁ'@%%%cgg%lgg F“?I %{195@1“[1%%% {gf?th%{CQ i, Sdbbtitu® %’/ﬂ\qi?e érB (ﬂeteroc cl ‘i

het er oar yl oxy, ‘hi o tute eteroar etero
substltuUﬁdshbﬂﬁMﬂ@h@bmmydhnﬂea@@#ﬁk&h@wyy substituted heterocyclyloxy,
het erocycl yl thi o, substituted heterocyclylthio, nitro, SO H, substituted

sul fonyl ,[0698]f onyhioxyyl” telfidro &ctik grdupi OLE e tatkyl {A B P| subdditayddt diyd.C(@nd
substltuted al kylthio, wherein said substituents are as_defined herein. The

t er ml suﬁ@ﬁmﬂhggﬁ éybﬁﬁﬁ?ﬁﬁmfnﬂﬁaﬁ&dé@ygﬂﬂgﬁbbGW@@“E?%@B&NQéH§P > gr oups.
0060] " I kyl

et ned e SRRV Y LGRS G Bl ByoiGuik O BRI S B AU CB YL T e

- O ('substhetaudagl-Cyot, Gabdaylht):d hdsterroaryir(ﬁﬂbsmetemtmhc@(«smalhd<§dbsm$1teals defi ned

her i n. thq?@y&Q%% Oglg r%elltéllhagl%ﬂ su% t(lat{ltsédta&yl lge¥1yl sﬁ‘bst ¥utemg:r%!l naH%l/Jntgf?t I tuted

cycl oal k
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,

15  substituted heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.
[0093] “Thiol” refers to the group -SH.
[0094] “Alkylthio” refers to the group -S-alkyl wherein alkyl is as defined herein.

[0095] “Substituted alkylthio” refers to the group -S-(substituted alkyl) wherein

substituted alkyl is as defined herein.

20 [0096] “Thiocarbonyl” refers to the divalent group -C(S)- which is equivalent to -C(=S)-.
[0097] “Thione” refers to the atom (=S).
[0098] “Thiocyanate” refers to the group -SCN.

[0099] “Compound” and “compounds” as used herein refers to a compound encompassed

by the generic formulae disclosed herein, any subgenus of those generic formulae, and any
25  forms of the compounds specificed by the generic and subgeneric formulae, such as a

pharmaceutically acceptable salt. Unless specified otherwise, the term further includes the

isotopes, racemates, stereoisomers, and tautomers of the compound or compounds.

[0100] “Isotopes” refer to pharmaceutically acceptable isotopically-labeled compounds

wherein one or more atoms are replaced by atoms having the same atomic number, but an
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[ 0063] "Substituted cycloal kylthio" refers to -S-(substituted cycl oal kyl)
wherein substituted cycloal kyl is as defined herein. [0064] "CGuanidino"
refers towohelogseisp - NHC( =NH) NH2. [ 0065] "Substituted geramiuseewe/tessesers to
- NR29C( =NR29) N( R29) 2 where each R29 is independently selected fromthe
group consérficimgs diffdrytiagethe adbrki¢lmass ubsillytfofietinalakiyt., Sudable isuds i t ut ed
aryl, heteroaryl, substituted hetegoa&g; heteropycL¥I, and_ substi t ut ed
het er ocydP§/PdalsatopgiooiRydrogenuiysh as thhanddl+ ubstistiotorthyReanica it st t¥dgen

atom are &erhﬂﬂfi‘k L.%%g??%%&@&ﬁ&%&&%g{&& K afth &qgﬁﬁlﬁﬁﬁgﬁlqtgﬁ&%et o to form

a heterocyclic or s tuted hetero I C group, provi at at | east
one R29 irsetalodlichryadhildtgetior exanaplehecreased sraivido dalidife duedtcdalosagaseqafaneads,
hereig. [Oa GA " Hal p" or. "hal ogen”. refers to fluoro, chloro, brono and

i odo. °[ 0G® ?’e TGN RRPREICCTIE R FAME GISREIEUL i on of al kyl groups with 1 to 5
or, in sone enbodinents, 1 to 3 halo groups, e.g., -CHd, -CH2F, -CH2Br,

- CFd Br, [OHHcHoRecematestgrippp o a ngityre ofgupeignersCHacal 3, and the |ike, and
further includes those al kyl groups such as perfluoroal kyl in which al

hydr ogen (81 é$<dvatte’|bbrd<‘§eéat§>§” of uermpandireies to thoggempodpdoaihkexy" refers

to substitution,of alkox r i 1 [P emhodi nen lto
2 hat o oGt RoiR e &SGR AR Bl bobatfy EoBlshide GEDFRSTROh TR Te 1
the |ike.anfd@68fa sdtlysht.08y1vates of hysthponnld indledesrsslvares bhell graypftfaH. [ 0070]
"Het eroal kyl " neans an al k radi cal] as defined herein with 1, 2 or 3

|
substlOt usfporpgy @}f@ﬁé&ﬁ?’?gf‘s SHee PERSryS: @ﬁpb%ra}@é?ut@ceiiwxfccxfmwﬂt oHe,
-S(ORZ, Adghee é%%%ﬁéi‘é@l?éegﬁ@c io?mglae;l'?ﬁégﬁrgr@as .lx\/gnﬁshar% thlﬁﬂﬁdg(?]ﬁE&W' ng that

t he poi nt of at et eroa Ical 1 rough a carbon atom
of the hemdfpatdeptableafdi adrhinifatios tdindnageThe aldsyit,ineypabo atdsydes solvates of

g;?Lgi;ﬁ%b%ng &ﬁggéﬁkkm§¥%£ghkyl, al koxycar bonyl , aryl oxycarbonyl,

[0103] “Stereoisomer” or “stereoisomers” refer to compounds that differ in the chirality

15  of one or more stereocenters. Stereoisomers include enantiomers and diastereomers. The
compounds of this invention may exist in stereoisomeric form if they possess one or more
asymmetric centers or a double bond with asymmetric substitution and, therefore, can be
produced as individual stereoisomers or as mixtures. Unless otherwise indicated, the
description is intended to include individual stereoisomers as well as mixtures. The

20  methods for the determination of stereochemistry and the separation of stereoisomers are
well-known in the art (see discussion in Chapter 4 of Advanced Organic Chemistry, 4th ed.,
J. March, John Wiley and Sons, New York, 1992).

[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,
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di - al kyl carbanoyl. Rx is hydrogen, alkyl, cycloal kyl, cycloal kyl -al kyl,

aryl or arylalkyl. Ry is hydrogen, alkyl, cycloal kyl, cycloal kyl -al kyl,
aryl, arywel2kwlogsoszkoxycar bonyl, aryl oxycarbonyl, carboramiuse)oonessee or

di - al kyl carbanoyl or al kyl sul fonyl. Rz is hydrogen, alkyl, cycloal kyl,

cycl oal kydraalakty¥e, metayolite. aFyit edaliiple, peodrng, 1n<EIDdilf§)ec&hﬂ>Qu|na§Tthé)r,endé Rydeyk@am no, or
hydr oxyal kyl . Represent ative exanpl es include, for exa

hydr oxy etHyo. 2 58 ﬂébfqucﬂfrﬁRR/Er%WlllPOuﬁd RIS B 1 SN RBp X prgleRyAd in
2-
o and 10 BT Bt BRI LB SE sulfEolr P 3 leshdfivalyP Vhrclily o

di - al kyl davared dmadwesaaﬂd@rydrug«dahetth@nalhdtyncrd:dseth:e:rtetbavmlabﬂjiyuﬁtthmg t he nunber

of carbon atons ., Cl1-C1O refer o the total nunber of carbon atons
in the pcﬁompaﬁne%o ifemieiraa WenéPah?PnéBP&Pﬂ%?r\‘ié‘d@metﬁ@dé?/5:1?6tlent2%/\1
- NRXRy, -13Rdlowin SAd iRty a@hirmistérell 2RAPOUHd O rﬁ&@?éahﬂ?ilﬁﬁio%&laihw the bRfoBY S tO

an aromati'c group of froml to 14 carbon atons and to 6 heteroatons
sel ect ed drvdneh mammqblvw@ it parentePmpRyErEte, 2 blplog@@bfmmm‘@mm [d.gir thand

O i E R R R T S et

benzi m daafanfitd/le)e., NFON- dﬁmkﬂqynhﬁnddaﬂﬁmw%ﬁmsof hlyﬂfﬂxsl(fhﬂlﬁloﬁ&l%ﬁﬁlupsbifl dged,
and spiro ring systens havi ngaaromatlc and non-aromatic rings, the term
" het dfoarspmpoapgsi ofdke inventipar dixampls of estet Prefmies inspdsdpanasatisennd t he poi nt

of attac o] (WO e.
2% s IR AR ARl AN RTRLL b Aol coneral oyendew g ) |
one enbodiroangs istpaevidéd 1Ih(5lgHiguahI1CHrﬂrV StedlasBitct-dvigs unYord] @Fﬁlﬁérycﬁyst'@)he, Vol.

het eroaryl %roup are optional |y oxidized to'Bgrow de for the Noxide (N O,
sul fi nyl 140t BURKoRyPYRRASEHT e§TIeNBREINSHIET! Fe KOy FﬂerOéWﬁrﬁéké?%ém in

i ncl udes, Qk}tDésEgnn%m i!cFE{ Pﬁﬂn{ageuiti%?ﬂrA 133%13?13@&?5&1&& Pﬂ%é 19%@'%%19{)&’ .

i sot hi azo tetrazo triaz soxazol yl', pyrrolyl,
pyrajdlyhwnmymwdmznmthdmwnmmbﬂﬁﬁyknabenzofuranyl t et rahydr obenzof ur anyl ,
i sobenzof uranyl, benzot hi azol yl, benzoisothiazolyl, benzotri azol yl ,

[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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i ndol yl, isoindolyl, benzoxazolyl, quinolyl, tetrahydroquinolinyl,

i soqui nol yl, quinazolinonyl, benzim dazolyl, benzisoxazolyl, or
benzot hi engl201/8@82] "N-I1inked" refers to nitrogen cont @CmiUZO0YNGEIP& i N
whi ch the point of attachnent is to the nitrogen atomof the nitrogen

cont ai ni rign,giradpluntiatimex@nplceorditdtdsiwikesh érghniabadeyich hsethargilanipel N whi ch
the point_of attachnment is to a nitrogen atomof the tetrazolyl group.
Simlarl ﬁlethanqlfﬂk@a tipthanelpppne, EmsthyaginenNoas Gyiducapng, ﬁ%ﬁleé‘%’azol yl and

N-1inked myrhole 1Caﬁlgeacgép9 ?sdl@ a}@ dﬁﬂb 16 Mlﬂfstrﬁgloﬁtntaz;ﬁpyr A sstegs

ni trogen atom o triraz azo e, pyrazole group,
respecti \&bwablﬁplmﬂnacdlyglcﬁll‘prd)pemﬂmd Suinhldla zalksyfiuitherahelnde thosadescnbatiand. e i n

whi ch _th t.0 ttach t ni atom [.007 "Subst.ituted
ot o dar yienngy sRel. Lol G BryRingPeth i rbee SSRGS o LTS 1 1 o
8, or, i r.s0ne,emhqdi.memps, 1 to 5 or 1 to 3, or 1 to 2 substituents
selected fromthe group consisting of the substituents defined for

substi t ut r Yy I r r in
het er oar P?@@ %Q?%éle E?%ﬁ&gét%%@éfam ]gfﬁfﬂ%gglﬁgﬁgﬁgg$§ §§§&§#efers
to the gnmﬁpaiHmtsMM$mMWHdedmhﬁmmngdﬁymmnmmamﬁﬁmnmaheﬂuanyhduﬁﬂﬂb“ddMyned

her ei n. KSL t er.oa ¥Ith|o" refers_to % S- he %Froar mhereln
heteroarﬁ fgaceat P hiomardthe g pf atigehae GXWEP@r 8?9@%: gt refers
to the gr“a alkﬁol_zééli’[%n'yl %Feﬁjs f&ech§fﬁrﬁﬁf)3(£r)yl)%ﬁ("}/91(ﬂ dt@t eroaryl is as defined
hereln terocCycle" eterocyclicC "heterocyclo" or

"het eroc a I
et erocysian ol enoiye il fd g A0S i Sty

het er oat cdasﬁmmgl sabitenienftsr with lﬁkreheg mdupituenfs 30 ﬂtenrsglvei (enyg. t subgritnted syl fhaving ar
oxygen and |ncla 5|ngle réﬂguand ystens |nclud|ng fused,

bri dged, SHRdIESH AT erong 2S¢t engyih t?eﬁqe%lbts‘i“??& Kt & PsHAEI YA omat i ¢

and/ or  NoREKNWAidLs further substituted by a substituted aryl group, etc.) are not intended for
15  inclusion herein. In such cases, the maximum number of such substitutions is three. For
example, serial substitutions of substituted aryl groups with two other substituted aryl

groups are limited to -substituted aryl-(substituted aryl)-substituted aryl.

[0109] Similarly, it is understood that the above definitions are not intended to include
impermissible substitution patterns (e.g., methyl substituted with 5 fluoro groups). Such

20  impermissible substitution patterns are well known to the skilled artisan.

[0110] The terms “optional” or “optionally” as used throughout the specification 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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rings, the term"heterocyclic", "heterocycle", "heterocyclo",

"heterocycl oal kyl" or "heterocyclyl" applies when there is at |east one

ri ng het ewoavmmsessd t he point of attachnment is at an at ecrafS2@9/06837@r onat i c
ring (e.g., |,2,3,4-tetrahydroquinoline-3-yl,

5, 6, 7, 8- tethuahy phasiicagidaneseb -4y pha&ﬁﬁkedﬁﬁz&l’yyaibé}ﬂaﬂlﬂeiﬂlﬂr &r-exlejpient’hasoned
enbodl ment, the nitrogen and/or sul fur aton(s) of the heterocyclic group
are opti &g %Pe‘c’)‘féF%ﬁOi‘eadl tebripgs SRaleges path anganmprs wn ogg PYShAMTIErid sul f onyl
noi eti es...Mye,.specifically the heterocyclyl includes, but is not |imted
to, tet rahy ropyr anyl, piperidinyl, N-nethylpiperidin-3-yl, piperazinyl,
N- et hyl i di L hal i nyl ,
N et BB o 5 R PH e BB OO gl

- C10) 5r eflgédswﬁthtlﬁ&@otéd)tnahniﬁgmber of carbon atoms in the portion of the
het erocycl yl group exclusive of the nunmber of heteroatons. [0079]

" Substit l{t)ﬂ?B]heF}fért@ﬁﬂQ"t%atl@g” orSRafmdntt §th ch@éa@é %Mﬁlsé mhiting easkhdeut ed
het erocycl 0" or "substituted heterocycl oal kyl" or "substituted

het er ocydleylatrepteteerrgedusingethe dowjefimant gf mpisseawrd@fqhn@al fHErpoms, arhat ar e
:33:% : E Etenfev%aét@lafdrs%agel % C)caus1%r r%%lr{ass o Bt tﬁn? sg%f] f$ fl%%?y%pt%fmst he

hed”

Jete= T CER e wﬁﬁ%ﬁéﬁ%y% B SRR R

gr oupo- O&th%@k@gsehet erocycl yI) wherein heterocyclyl is as defined
herein. [0082] "Heterocyclylthio" refers to the group -S-heterocycyl

wher ei n hgjpqjoche t%ﬁln]g*c‘ﬁagr% ﬂﬁf’ el (HaERlR: éﬁtﬂgﬁlese Q)Erai)steﬂt:gﬁka

het er ocycly th| o" ers to the group -S eterocycyl) wherein
het er ocy glayticulas dasagtafricoaditiber Admtlpﬁﬂazl}heﬁxmmmfas toflethmiemgalelegeland
het er oar yl groups i ncl udg. but are.not rq to

severity of a particular disease or condition, as well as momtormg of the disease or

condition to determine its response to a particular therapeutic regimen.

15 [0116] The term “1,3-dioxolane” refer to the cyclic acetal:

O/\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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azetidine, pyrrole, imdazole, pyrazole, pyridine, pyrazine, pyrimdine,
pyri dazi ne, indolizine, isoindole, indole, dihydroindole, indazole, purine,
qui nol i ziwe,20icsais7nol i ne, qui nol i ne, phthal azi ne, naphtrlylusgeds836

gui noxal i ne, qui nazoline, cinnoline, pteridine, carbazole, carboline,
phenant hrdfdnduéin t@exdrditaisiploglrahaiioh motos1€ broad eirde f 0bicenpitésnd preticing less

i soxazol e, phenoxazi ne, phenothi azi ne, i m dazolidine, imdazoline,

pi peri di i an t}yp ﬁéPeéﬁdﬁé?lochféﬁeFﬁé% 6’r$t’l%ﬂalv‘?ﬁ QM, J. Basic & Clin. Phys. & Pharm.
1,2,3,4-t o) iaQlyi 5 / r rohe : i
thiazolef?%%?ggg??glnegfﬁﬁﬂbgﬁ%ég?'%@ﬁég?ﬁ?fﬁ?%%ﬁgﬁé?ﬁﬁgg%ﬁg%?ﬁgﬁeghs

t hi onor phalé agiminadhsd abiéfyetorpeapetrly rastathdiizagbrepkrodnidngspond poorly, if at all, to

1, 1- di_oxat hi onor phol j nyl., piperidinyl, pyrrolidine, and tetrahydrofuranyl
(0085 * tyighergee, Mapigesfishg b relinies™peroasiide aieuficiast arufle EREOR; om
(=0) . [0QFGlucol¥hpieke, beiligfich 4 REQEUG RudcRSHIdihMqhAO MsLNg rprddRhisggn of one
or nore heteroatons. Exanpl es include N oxides, sulfoxides, and sul fones.

[ 0088] " Spiotywtsyinladipbkeylissue efdefsgliensa pBdutipon@id seerehien irchdri dnsslibst i t uent
formed by el | acenent of t vpbh%gr Oﬁlen gt ons.at a conmon car b?n atomwi th an
al kyl ene r&%%bcer?&{} CRGCOT £3GPUE P BAY YT IR SRETI TRUTH\EIYI0EC £ ol | owi ng
struct ur aolh@ee R stafichalalabyte & tect DR ysdioMR, BRleavhadd, abbed, iteldonéssivar ked
with wavy lines is substituted with a sgiroc cl oal kyl group: [0089]

" Sul fl@nyiandpepgety of other disgrdes diengpabythe gy resistand polgyiduaty gpstAregressdo

| fonyl " . _ 2-al kyl, -S(0)2-substituted al kyl,
"5(0 2 ar Ty e SEEHA FRURL g s ks

1500 2 s e ot L SR v ALt SEOLZ SRR
- S( O 2- suhstitlytRdadtel KU itabolid(dFett B RERERMEh hifd utilShfdR osusdsk i ed
result 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 II diabetes. As described above, Type I diabetes is
generally the result of an absolute deficiency of insulin, the hormone that regulates glucose
utilization. Type II diabetes often occurs in the face of normal, or even elevated levels of
insulin and can result from the inability of tissues to respond appropriately to insulin. Most
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 II 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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het erocyclic, wherein al kyl, substituted al kyl, al kenyl, substituted

al kenyl , al kynyl, substituted al kynyl, cycloal kyl, substituted cycl oal kyl,
aryl, subsOi20uvesas3aryl, heteroaryl, substituted heteroargir/ush@vmsssceycl i c
and substituted heterocyclic are as defined herein. Substituted sulfonyl

i ncl udes gt@ugs isoheh aas >rmtdﬁyin-\$6rﬁ)n 2s recohemnlde S6 Ohedhird &l’]ﬁ»ﬂt drelidwdtiphsiny| -
S(O) 2- 5(%10091 "Sul fonyl oxy" refers to the group -QS(0O 2-alkyl

-08( O 2- B?ﬁ‘ie’fqéFé‘éFa&PRWOgfaf@S{‘@)rtzP*’éle%fhWeCU%s‘%‘@}‘@U§ﬁ tfélfhtfeafr%falt af Righy | |
B %( O 2- Gy ﬁ cPcf’Ho@é eroli ?@s%%{%ﬁk'l’ﬁ%ﬁg I‘f’IXl coal kyl, -08(0Q) 2-aryl,

OS(O) 2-substituted ary eteroaryl, -CS(C»Z substltuted

net eroar 25 OSHD 75084 8 RRUFLS: SRR FRBE HUAA DELREIRUELL ungherei

al kyl, ,
subst ist ut @@Itaabﬂ@y diabete€ y@dea&bkyshthnsdl bg thetmﬁqedcamnﬂababd(&bsocawh (sesudgtituted
aryl, heteroaryl, substituted heteroar % , heteroc clic and substituted

het er ocy cihecdExpel Gaanmier QB dhaRiagnesis proifoiaysiticatinp g& Piabefes Ms1htus oDiaReleyr oups

HC(S | Kyl S | k | -C(S bsti tuted
Al kenyl ! ﬁ#y”%@"lﬁ%@&“fw DLt cted oyl -C9)-  oyel oal kyl -O(S) -

substltut y r S sub

het er oar % theat %“’%"%gé)é“ e %arng(élr%llmacg) ‘%‘gé enrdotgyc tlm%(l%ss%ecreuon
substi t utfed e}aahpleoam@hulﬁr $etiB)agogitdie aiuBstaldeYoir coﬁp@&tdl thatt seiehuddtkydecreibkenyl
substituted al kenyl, al kynyl, substituted al kynyl, cycloal kyl, substituted
cycl 381 kyf inswliy |~ substituted aryl, heteroaryl, substituted heteroaryl,

het erocyclic and substituted heterocycllc are as defined herein. [0093]
"Thiol " rl812&]s The tﬁm“@fmmgm”Sﬂdlapﬂggzll}dﬂdﬁlsk@wﬂm% linpitetldp spolypurtahe group

- S-al kyl erei.n _al kg%?%s .as de%pdi herein LOBEHCO"Substltugﬁd al kyl t hi 0"

refers td Bhepséar 8ﬁ%p st IEC?I?OM\AH et SUb% tdeed Al kyl is as
defined haagbl, “pdAGal" mcbik @rajabaiy bt a lefevsuine of handivagengives petod; C( S) -
which is eqU|vaIent to -C(=S)-.
“polydipsia” means chronic, €xcessive 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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[0097] "Thione" refers to the atom (=S). [0098] "Thi ocyanate" refers to the
group -SCN. [0099] "Conpound" and "conpounds" as used herein refers to a
conpound wocompmsesed by the generic formul ae di scl osed reraisegoasss7eéubgenus
of those generic formulae, and any forns of the conpounds specificed by the
generi c andostngemnie bloll eesmdlsakat cattg bload talgghadmaewniscieal | y accept abl e
salt. Unless specified otherwise, the termfurther includes the isotopes,

racemat eg0131er B ts@Bitheroddl&hobiduéUoRIpassel videslak IBRBNShdondRIVAS tHAE Sre
[0100] "lsotopes" refer to pharmaceutically acceptable isotopically-Iabeled

conpoundgessgarzeil andnedesytoorbbeplsinians arecticis| ia dhedelsy anitiishds Handdigne.he sane
atom ¢ ”“A’i%?ﬁoscl%gc %{l‘r%Lq‘%ﬁ‘sc%larif%%%as%', E&%{u%mhe&ft S{Qeésgzaﬁ# Ridw MBeSonizyal 1y
airta u sotopes 0O y

found in nature. e 1sotopes’Inc el rogen, Slich as 2H
and 3b. Sufesi dibeilsé oniswhdntic heavdiREast s oérop@sastubif dRSasd @udl edipheralivesel 2H, may
afford certain therapeutic'advantaqgs resulting fromgreater netabolic

st abi | i t ylisepgyarg Rl ghnisal mapifesiatiaps Phptharosslasatis and gre thsrefprepne@piochibe

requir emgpt t%rnel “Qh&%%&oﬁ?’y%&?‘aﬁ{e‘fés%fé&ﬁ difkaS@Te Circunstances. [0101]

"Racemates” refers to a mxture of enantioners. [0102] "Sol vate" or

"sol vat ey o ancOmREUNd(E1ALiLRiI1108E, EOIPRUNTS, phCLS Gopunds are as

def i ned heréin, are un O a Sstolchrometri or non-stolchionetric

anount ofcoac@dlavent in bialdwatdesredflewelgonpound i ncl udes sol vates of all forns
of the compound such as the oxide, ester, prodrug, or pharnaceutically

accepipabl[g13R! tTiRf tetthemdiSial-0 oL EmEGNAL Btk SURILARMLCpbOdniishae. Preferred
solvents are volatile, non-toxic, and/or acceptable for admnistration to

humans. Thepiesseerrnhdngeaent onnguaivndés fersitiva e somstitierhFaenpopidds di scl osed

herein. [0103] ' Stereoj r" Qr.1stereol soners” refer .to compounds that
L T e R R R e R A
enant i oMauppi@ikin i et 8y &aiiRI €ompbends can also modulate GPR120 by acting as GPR120

agonists.

15 [0130] The term “triglyceride(s)” (“TGs”), as used herein, incorporates its common usage.
TGs consist of three fatty acid molecules esterified to a glycerol molecule. TGs serve to
store fatty acids that are used by muscle cells for energy production or are taken up and

stored in adipose tissue.

[0131] Because cholesterol and TGs are water insoluble, they must be packaged in special
20  molecular complexes known as “lipoproteins” in order to be transported in the plasma.
Lipoproteins can accumulate in the plasma due to overproduction and/or deficient removal.
There are at least five distinct lipoproteins differing in size, composition, density, and
function. In the cells of the small intestine, dietary lipids are packaged into large lipoprotein
complexes called “chylomicrons”, which have a high TG and low-cholesterol content. In
25  theliver, 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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conpounds of this invention may exist in stereoisoneric formif they
possess one or nore asymretric centers or a double bond with asymetric
substi t utworroswdpsszher ef ore, can be produced as i ndi vi dealr/tsb@messsOMer s or
as mxtures. Unless otherwi se indicated, the description is intended to

i ncl ude i(NHDY Shdps Sheive @hslesteros fram peeipherabtissuxd iuragsocekheal@trbvads for the
determ nation of stereochem stry and the separation of stereoisoners are
wel | - knovioleatetd &antherl see di scussion in Chapter 4 of Advanced Organic
Chem stry, 4th ed., J . March, John Wley and Sons, New York, 1992). [0104]
" Taut omrer[0132df eFhe ten ad¥sdipidiamen freferstosonernesd dgyslsrd Liphatotadins ddoqd-plagyea
position. X 0 h ol - . 1.m ne-enam ne 0 PRI the
aut oner 10 8 BE S s S B0y DR B P P A Sl B RTEE R RE o
bot h & riang/or NHDIDRIng dyprefudd devielsng FIDIRI ety such as pyrazol es, inmidazoles,
benzi m dazol es, triazoles, and tetrazoles. [0105] "Prodrug" refers to any
derivati \e138] arKeaeRetRvbedipiddifiaeiladiciuk & o @iled & aRafiswafg: di rectly or
indirectly providing a conpound of the enbodi nents or an active netabolite

or residue {fheregf, e Wﬁ@%ﬂbﬁz‘iﬁbﬁgpghoa Par@%ei@ %eﬁ@ﬁiso%e?q{aygaﬁlség a @ef@ROuUNd

of the present invention are prepared by no yi ng functional groups
present in the conpoamgmenlB lipiseathanlyresisatowtnhfet moktchlies aTheohB lipese be cl eaved

in vivo to rel ease.the parent conpound, or ap active.netabolite. For .
exanpl o,  pr odr ugdehgEyGan EoiipatAe nares A ANBUGS i IPapo iRty dr y)
groupoi n a conpoydbsy;bonded to any group that may be cleaved in vivo to
regenerate the free hydroxyl, am no, or sulfhydryl group, respectively.
Parti cul ar | {2)f avrmediad ébpgatiolhesrodamiapt tsdativgly eonemehpstic disprdeneswsede t he

bi oavail ability of 't conpounds -of . t he .enbodi nent s. whe uch conpounds are
acm i st ered 10 SvgleTeRRRRGH Bedy o RoRROALRR) S e RT R b BTRRY
conpound to be naferdseiddi mylfaksioningd DINtReptBR ddbeodhseate vhihe hDgEnhance

delivery of the parent conpound to a biological conpartrment (e.g., the

brain or |ynphat F€eR9St iy Pineaeboe ingftacHue plariante Afddel by thereBhirergstarhcl ude

esters ami de, angesulting 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 III
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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carbamate (e.g., N, N-dinethylam nocarbonyl) forns of hydroxy functional
groups of conpounds of the invention. Exanples of ester prodrugs include
format e, wWoebBms)33pr opi onate, butyrate, acrylate, and etrhyltscaviosssre
derivatives. An general overview of prodrugs is provided in T H guchi and V
Stella, Pro-drugsleased0Gekvdleland ekyallSyt edestdlol levdld) aid daheftén be S.
Synposi um Series, and in Edward B. Roche, ed., Bioreversible Carriers in
Drug Desi gn, AmefisegateprdavaltsmaiDAdedt-at i on and Per ganon Press, 1987,
both of which are incorporated herein by reference. [010

" Phar mecd(il348al Rk ftwplaivecibaidemis srbils. s apteat hesd (. G ojloadepiabi e
sal ts f’eq ?_?%’e Jl{ko lchh h?Jt% r&@f;‘y 8;%{&%&0@%@1 &aﬁe‘%&”t‘agmhgns wel |

known in e ar I nc ot assi um

cal ci gm sya@oaRl biypotiyroidiinuind caaﬂdmttgpésaﬁ“lrkndladnml(mmmg\hen fdchas,nhieieul e
contains a ba5|c functlonallt acid addition salts of organic or inorganic
aci ds, suUBHUSE PHYHFBER] Billsch Oa:enoaes Ay 5P ERgeE- 3t qprticasterQifsced@ind, nitric

acid, ph cﬁ%@ﬁés’ ﬁnc?%rﬂjus _I 851&% 5 )@ﬁ?tgﬂé%{kgﬁa%% i%lh@en 18& facf uﬁgﬁeq%r %{Elh as

acetic acl propi oni c nepropi oni'c aci d,

gl ycol i ¢ cabrids gieyited Via@ 4804 ;GatukA&d fa€indddether fm:malo@eagtedter #1a64i0md;Cc aci d,
malic acid, naleic acid, funarlc acid, tartaric acid, citric aC|d ben20|c

acid, 3- (cipok;ste%x%léen&ré@tpl) than 300 meaer day: drbitshied ergessiveerhol tee: a8d d,

nethq@ seQpi ¢ acid, ethanesul fonic acid, 1,2-ethane-disulfonic aC|d 2-
hydr oxyet han éulfonic aci d, benzenesulfonic acid 4- chlorobenzenesulfonic

act d. 2 [PPS! PALERERIN AN GuACH Bl XA € 8oa%|(:(gdrdfr11gtto 1heNSAY Heam ¢ act d,
canphors I ¢ acl anesu

4- et hyl tw@(mka[o’h 2 B%hy OCdss &@QQ“BMI’@)@?@@(M then 28 e/ndl o ARERHODT G laaht,
3- phenyl propionic_acid, trinethylacetic acid, tertlary butyl acetic acid,

lauryl  sdPfwpmen ABVH eqpals wsighe (I%éfﬁlal,ghbqr@ﬁhrﬁ)@saﬁmlnm%? axyiripRE Msticalaci d,

sal i cyl G aghidns & Egﬁfﬂgcdl%e't& an gg&hﬁld@ﬁﬁ% OBy §8sd A KfowmRkl fack@fo,al SO be
formed when an aci proton pre
15  the development of Type II dlabetes (see, e.g., Barrett-Conner E, Epidemol. Rev. (1989)

11:172-181; and Knowler, et al., Am. J. Clin. Nutr. (1991) 53:1543-1551).

[0136] The term “pancreas’ refers to a gland organ in the digestive and endocrine system
of vertebrates, including mammals. The pancreas secretes both digestive enzymes and

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

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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parent conpound is either replaced by a netal ion, e.g., an alkali netal
ion, an al kaline earthion, or an alum numion; or coordinates with an

or gani ¢ baeeosumshssas et hanol am ne, di et hanol am ne, tri ePlhanskawionss;6
trimethyl am ne, N-nethyl glucam ne, and the |ike. Pharmaceutically

accept abl[0143]! tBheaten Sinkiilad] refef0to aqEbtypepadd Bérinne ithnt e goidtésedlicadad possess
desirabl e pharnacoloqlcal properties. Suitable salts further i ncl ude those
descri bedn§tAPbsMnfH in&an@ttawpsuh@é?ﬁept%s it Inypdin PRt aeeedls pnd mgdidssok of

Phar mace S r | ess

i ndi cat ezktl%cﬁ)ﬁéer Bﬁ\ng ke Ingﬂgﬂﬁg%r%cﬁ% tgetg 54{%5%482%66%?% td tlﬁ t‘%e%%%%{co %?%%%t i

expli cit |djateefsi ned hereln are arrived at by namng the termnal portion of
the functionality foll owed by the adjacent functionality toward the point
of at sacloesd]. Hartex aGpPel,” drirglus idasit liteUiptide ik Wilpebtidd Ioenoae panutily ref ers
to the grogf (aryl)-(al k OC(O-. [0108] It is understood that in al
subst i t uth lhjﬁ%mzsé @l ﬁ la%rﬁésespsm RepLCHe doagases ehygagnsrsericHgn.
substitu ut ed
aryi havi mge e e el HAST R AP Sork Qide TR R eBpeon aRERMIC '
substltuu$anngm1ﬁwsummmhimtbﬂmamykfgmbmm¢eWWHEMmamngmum®mr substituted by
a substituted aryl group, etc.) are not intended for inclusion herein. In
such casq8143]heThssintGIMUsIDRRstAE irhitsitorg pbgidet t ‘Qncosk depdhdes. For exanpl e,
serial substitutions of substituted aryl groups with two other substjtuted
aryl 1§r oupgiligpopi ppygeptids” 1Eerde A PaR lmrgnpnf( Bipgusadtnytretily by I cedlsp &Pt ut ed

aryl . [ O19R]1akd? dﬁ{d ¥crelibn ! @1%?@85&%&%&1&&&%&%&?0&9@% %61&&1{' ons are not

i nt ended to inc nper m ssi tution patte g., methyl
substltut fluo pIr,Qups h i nl si bl e _subst tuon atterns
o el 1 B T iih hAEP R e M pb TR AR TuF AR PRl B

"opti onaltbﬁ ﬁ&cbﬂiﬁﬂﬁk Jifiiadidg Iimﬂléculdmv&pe@ irf @@t biold ghRbpiScéNe, ifdling
subsequent |y described event or circunstance nmay but need not occur, and
that the @eose pt A MaiR1olig®s i nstances where the event or ci r cumst ance

occurs and instances in ] ) )
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—"
[y
W1

3
E\

(Rs)m \E2 —— 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 Al, Az, A3, and A% is N;
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which it does not. For exanple, "heterocyclyl group optionally nono- or

di -substituted with an al kyl group"” neans that the al kyl may but need not
be presemwp 2arhsvise description includes situations whereTtuseoatsasrecycl yl
group is nmono- or disubstituted with an al kyl group and situations where

t he het erocyclonk ofXoana Y $s aibdndsaib€H, 1, uC 44l,- whd thetolieer afF Kydnddy duelecied ¥ichh
Turning next to the conposjtions of the invention, the term

"phar maceut i cal | {hegseuptoaptsang af 1GHar -6(OtxG(EVER: - NReanQ--aScab (@erangr
excipient that isg 2qul in preparing a pharmaceutical conposition that is
general |y safe, and possesses acceptable toxicities. Acceptable carriers or
excipients i ndit'ube ahdﬂéaretihd&pead@ulacsekep&dlﬁﬂom fhergrongt @mbin@mgy ofUS enddl; wel | as

human _phar maceut i ¢cal A" rrmaceutically acceptahle carrier or
excrpiont+ as Ao n W hay S pl R BEF oISl SRR e hIoe HUPHIBRE" Ang
nore than one sUghhECAR' ER'PY 2XCEMEMd SIP LAl W lehhaliBiENENOE, WO, ditae

nmet hods of the present invention, t he folﬁ[[gvm ng terns are used with the
noted meani ngs: MO8l GReRt:erns "treating” or "treatnment” of a di sease

i ncludes inhihiti i di,sease,.i.g., arpesting or. reduci t he .

dovel opent ofl- EHETRI Ga i shionafiy e YFREG o RafRalSVEL g ¢ e

di sease, i.e. mh@ﬁu;%hﬁlﬁkﬁ@g,r essibpB; of the disease or its clinical synptons.
[0114] A preferred enbodinent of the invention is treatnment of a disease

t hat 18onsi st s the sybseriiptyi fid.tlhé dilease. [0115] The term "di agnosi ng" refers
to determnin - esencge a nce of a particul ar di sease or

condi ti on. Adg‘P‘IE g%r%gllrllﬁ?/],lgt%h%’ ’é’f%lszgefers to determning the | evel or
severity of a @ardelcctdddroniteaasey eansBangbf i on, as well as nonitoring of the
di sease or condition to determne its response to a particular therapeutic
regi men. [0116] The term™"1, 3- ’&ﬁol a e"Qér,eﬁgr t(,S?o tzhe cyclic acetal: OO

5 3 NTRA - 4-S-0
§-c(0)0Z , EC(O)NZZ,}LL N Ny §5
A
0 O~N
S
.0 NZ \ ;
}iﬂ\y Z, :)ILN ’and ’gt’v\oz
0

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)NRR®, -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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[0117] The term "therapeutically effective amount” neans the anmount of the
subj ect conpound that will elicit the biological or medical response of a
ti ssue, swetzernosassrnal or hunman that is being sought byPChaSc@vmessehier,
veterinarian, nedical doctor or other clinician. "A therapeutically

ef fective amouwath Rf ichdghesddnle sakoed troaf the ceauprausigtiidetH, mienlladn ni st er ed
to a mammal for treatirzgpé]? di sease, is sufficient to effect such treatnent

for the disease. Suhitvtedadkddpeireadialy sybeitred cvdaalkipaikenylyiubptityic\plkeaylendi ng
on t he compound, di i eyphai | nd aa hght, etc., of
the mamal to bealikplg%tltéeﬁge?gef%@%n%e%rf’er{%“ tlrgiﬁagal 'Ct(dljﬁ%l’u Qg,éﬁvﬁthout
linitation, humarSO)N®REti ¢ ani mal s (e.g., dogs or cats), farmaninals

(cows, horses, or, pi b and, | atory igals (mce, rats, hansters,
gui _neé pi gs, pi gleQr(gg%Rts dog@%aran%ﬁ@ﬁ. [0119] The term "insulin
resistance” cafcpsr Refddedis gerReERlchily 88c@edird R HEErRp BhHGRSSMELARE! | SM
More specifically, insulin resistance can be defined as the di m nished

abi lityof insuli sbsttuedealkyli ¢xldilolldyitaredychds jubstitacd bsraryblybatkenghge of
concentrations produci ng, |l ess. than the expecte i ol ogi.c effect (see, e.g.,
Reaven G 3. BadRang B Ay E i bGP G P BI iR H Tey Sann.
Rev. Med. 83) 34:145-60).,.1nsulj.n resist 1 pe ns hay gi m ni shed
ability t[gi%ﬁog[@rsf)?leﬁélfeébgoﬁ ié?)gméégé’oﬁﬁ&nag&p%aﬁéﬁrﬁ’% %inqRat Wtflert 0

i nsuljign ta@ﬁéc?s?)(’vl Veniviegthalon@Nsdol > bs W iR p&Ricg'RACE i ncl ude insufficient
insulin activation of glucose uptake, oxidation and storage in nuscle and

| nadequatify 1S ubi die LABOERRPhGigdd R BiHpSubdoANARRE T FfmARdT ol ucose
production and secretion 1n I'iver. TAsul Pn"resi st ance dan cause o
contribute to polycystic ovarjian syndrone, inpaired glucose tolerance,
gestational di abetes, netdbol "¢ syndronme, hypertension, obesity,
atherosclerosis and a varfety of other disorders. Eventually, the insulin
resi stant individuals card" roggess to a poi#

ptAwhere a ®li abetic state is
reached. [0120] The term?™ - 'abe(t es" nmeans a di sease
or condition that is

3
N
w! 2 P
a2 /
L
X
g N /4 %
£ Y
= At
ROy B (1T (RO)

or a pharmaceutically acceptable salt thereof, wherein:
15 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 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(0O)-, -C(O)NR?, -NR"-, -O-, -S-, -S(0O)-, and
-5(0)2-;
20 E', E*, and E’ are independently selected from the group consisting of C and N;

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', W2, W*, and
W*are all CRIRZ;
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general ly characterized by nmetabolic defects in production and utilization

of glucose that result in the failure to maintain appropriate bl ood sugar

| evel s i rwohelonsos87 The result of these defects is el evacedskéomoessgs ucose,

referred to as "hyperglycem a.” Two major fornms of diabetes are Type |

di abetes and Type(CR'Ri)abetersn opondlsond HER ‘Rbokaepligmdewith db-adreses i s

generally the result of an absolute deficiency of insulin, the hornone that

regul ates gl udBe&bseiintikzad; bre- ofype 11 di abetes often occurs in the face of

normal, or evep. gliyatiedid ®Mehs,of insulin and can result fromthe

inability of tissues to respond appropriately to insulin. Mst Type Il

di abeti ¢ pati eht subaereptigus 0l i,2,0e8j st ant and have a rel ative deficiency of

insulin, in th(gt [ Psul in secretion can conpensate for the resistance of
s3lie¥

no
peripheral ti CldfEm oErP‘H’?Wé{iPP%.%I n addition, many Type |1
di abetics are obese. O her typg\Fprf dicsopders of,gl ucose honeostasis
i ncl ude i npai rfgd Q%l ucase tol erancel \q%l\cbézicé"3a_§r_7§1(§éjol ic stage internedi ate
bet ween nor mal ¥§f 965"‘?‘8??@@)3?2?@15 ant i apet es’, Tand. gest ational diabetes
mel litus, which is glucose intol &rance 1 n pregnancy in wonmen with no
previ ous history of Type loor Type Il diabetes. [0121] The term "netabolic
syndrone" refer@ to a cgu—é(ter of netpnabolic abnormalities including
abdom nal obesy; ,OiZnsFl;ﬁIJ\icngJ'ieghids,g«@gﬁk lucose intol erance, diabetes,

hypert ensi on and Qiysl’i m a. These abtmornalities are known to be
associated with an increased risk of vascular events. [0122] The term

"abdom nal obesgif ¥'is 1n§leﬂ§1fdi:ﬁ'tﬁdseﬁ’ééte@1 e th A o8 - %nsgsftig fPIt, aﬂ‘(kf, GHarf erence>

102 cmin men and > 80 cmin wonen, as reco nde the third report of
t he national chokédstirtal alleducati on program expert panel on detection,

cual et on. ancLKeSLIRDL B thah L aed. SOLERLSE, A0 5, (ERIATP
LSS, S, LR, ot gl SRR BLERAE RERLAULAgE Y
alkynyl, substituted alkynyl, oxo, CN, -OR", -NR"R”, -C(O)R?, -C(O)OR?,
-C(O)NRR®, -NR*C(O)R", -SR? -S(O)R?, and -S(0),R*, and optionally R and
R’ can cyclize to form a 3- 4-, 5-, or 6- membered heterocyclyl or cycloalkyl
ring;

15 each R’ is independently selected from the group consisting of H, halo, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, amino, substituted amino, aryloxy,
and -CN;

each R* and R7 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-,
20 4-, 5-, or 6- membered heterocyclyl or cycloalkyl ring;
each R® is independently selected from the group consisting of H, halo, alkyl,
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(0),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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The Expert Conmittee on the Diagnosis and O assification of D abetes
Mellitus, Diabetes Care, (1999) Vol. 2 (Suppl 1):S5-19). [0124] The term
"secr et agugueio/asesdns a substance or conpound that stinulParTas2e806876 on. For
exanple, an insulin secretagogue is a substance or conpound that stinulates
secr et i orf0b$2]i Nawbing en{b@aﬁﬁdntsﬂve“ﬁse) W* B)rtehadndol’ didbeteshoth @R'Rdel  but
is not limted to, p ol ydi psia, and polyphagla as used herein,
incorpord@ﬁﬁd“?%@%FP H)%sgb%“m¥%W é%&ﬁﬁl%ls pol yuri a" neans the passage

of a large volune of urine during en period; "polydipsia a
ohr oni c. %ﬂsslwempwmb@mm@mwp]@@%ﬁ%g.aaaonwswem&\g.aveeb@hﬁﬁag f her

synpt ons %kf gft%f§y6¥bﬂ§§|hls €¥mﬂ%£e %eglsﬁsceptlblllty to certain

i nfections eC|a ococc i nfections), nausea, and

ket oagt U5} (SPIARECHRARELT. LoD K5 05,boh £t LD, Bl 120

nicrovasQghghhggﬁn{uﬁﬁﬁQoaﬁhgﬁﬁymggrovascular conplications. Mcrovascul ar
conplications are those conplications that generally result in snall blood

vessel dgipes. ﬂi%ﬁl% TRl &R RORR RA E&H% to Forfly a 3.7 66 R HAd6 syclyl

i mpai rment or |1 oss of vision due to blood vessel damage in the eyes)

neur opat hyy cfolealkgl wiemrage and f oot probl ens due to bl ood vessel damage to

t he nervous systen); and nephropathy (ki dney di sease due to bl ood vessel
damage i 0156 Kindoey nbolaadnoy &S CEA, and Ebaphillcat i ons are those conplications
that generally result fromlarge bl ood vessel damage. These conplications

i ncl ude, [0137], BabeeRvRBAIhets, N'sAASE, adabatiapler al vascul ar di sease.
Cardi ovascul ar di sease refers to di seases of bl ood vessels of the heart.

See, e.g1plgﬁphgq05yknﬁ%dﬁﬁmmsA@aAdhgygsgﬂggfcdlseases" in Heal th and Human
Behavi or,” pp.” 206-242 (MG awH 1, New York 1993) Car di ovascul ar di sease

I's [0159] In yet another aspect, W*is O; W’ is a bond; and W' and W? are both CR'R? ; E! ,
Ez, and E are all C; and Al, Az, A3, and A* are all C.

[0160] In some embodiments, X and Y are selected from the group consisting of C and O.

15  Insome aspects, X is -CH,- and Y is O.

[0161] In some embodiments, R’ is independently selected from the group consisting of

fluoro, chloro, -CHj3, and —CF;. In some aspects, mis 1.

[0162] In some embodiments, R® is independently selected from the group consisting of

fluoro, chloro, -CHs3, and -CF;. In some aspects, k is 0, 1, or 2.
20  [0163] In some embodiments, the subscript qis 1 or 2.

[0164] In some embodiments, R* and R” are independently selected from the group
consisting of H and CHs.

[0165] In some embodiments, R* and R’ cyclize to form a cyclopropyl ring.

[0166] In one embodiment, provided are esters of the compounds of Formula (I), (II) and
25  (III). 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), Whis O; Wisa bond; and w!
and W are both CRIRZ; El, Ez, and E are all C; Al, Az, A’ and A* are all C; Xis-CH;-; Y
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generally one of several fornms, including, e.g., hypertension (also
referred to as high bl ood pressure), coronary heart disease, stroke, and

r heunmat i cwbearoosoizgease. Peri pheral vascul ar di sease referasc@sdsseases of
any of the blood vessels outside of the heart. It is often anarrow ng of

t he bl oods v@ssied sibtdigh qdalyrandilh dodC((090Okeg and arm nuscles. [0127] The term
"at heroscl erosi s" enconpasses vascul ar di seases and conditions that are
recogni zgg168]d MRgESERQAeEL &yh@M%@&inapgf Poraald dhnadinnt he is el ewanh vhhe! ds

of medi ci ne. thergsclerotiq ¢ |pvascylar dise@sg, cor pna heart di sease

ar r
(al so knowd YsansoWoaear §oth CReRy: Kl Eeaseé Eoarej alldtrein. & hassr A @ﬁ@ﬁ&s’éis
cerebrovqﬁﬁ%LgFBQk§e §§m%@ﬁgﬂﬁghpgﬁ ggsyga@ﬁﬁzdisease are all clinica
[ r

mani f est a ris of ~atherosc si$ and are eref ore enconpassed by the

L o U oS Por R B PRl BB LO17S] Te ter

concentrations in blood to deg d levels. [0129] The term "nodul ate" or
"nmodul ating” refers to the tr g, prevention, suppression, enhancenent,
or induction of a function or di tion. Fo xanpye, conpounds can

nodul ate Type |1 di abetes by i RS+ é\in- 1 a human, thereby
suppressi ng hypergl ycem a. Cog i canYa pdul ate GPR120 by acting as
GPR120 agonists. [0130] TheRgaxn,/Efiglgéerio- s)" ("TGs"), as used herein,
i ncorporates its comon usabéT Gs consigt of thsee fatty acid nol ecul es
esterified to a glycerol nolecule. TGs serve to store fatty acids that are
used by rAigdiharmeaeitécallyaceapiablp salrtherael PhaeHE are taken up and stored in
adi pose t'SSU%heE&%@éhsﬁ%ﬁﬁ&ﬁ%eﬁgﬁhﬁ%hFﬁglnﬁ@%oﬁgﬁi e water insol uble,

t hey must be pacKag I n speci al nol ecul ar conpl exes known as
"lipoproteins” in orderto be gwtansportedrin the plasma. Lipoproteins can
accunul ate in the gﬁhsn&NduaMfo\mWerprwﬂh%WWon and/ or deficient renoval

/O a

10 the ring Q is selected from the group consisting of aryl, heteroaryl,

2

1

A% 1 4 1 4
3, T, . A4 1 A T A T\\
/ 4 3 3
A \A1 T3 ’ A \A A \A'I T4’T s A \A1 T4’T >

7 T

4 1 4 !

AT 2 AANART?
L =00k
ARG 1o T AT

SA
wherein Q is optionally substituted with (R
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 Al, Az, A’and A% is N;
15 T', T2, T and T* are independently selected from the group consisting of N, O, CR'
and CRIRZ, with the proviso that only 0, 1 or 2 of Tl, Tz, T and T* is selected
from N and O;
W', W2, W’ and W* are independently selected from the group consisting of N, NR?,
CR',CR'R? 0, S, S(O) and S(0O),, with the proviso that ring J is not 1,3-
20 dioxolane;

E', E? and E® are independently selected from the group consisting of C and N;

37



There are at least five distinct |lipoproteins differing in size,
conposition, density, and function. In the cells of the small intestine,
di etary |Iwpidn/mos7packaged into |arge |ipoprotein conplPexas2aalobssde
"chyl om crons”, which have a high TG and | ow chol esterol content. In the

l'iver, TG and ohbolf &sirelrvlis £6émel; sSCHs-e-(1abk agedDanahd #k edredf Xnind Ylsasma as
TG rich |ipoprotein called very |ow density |ipoprotein ("VLDL"

primary functi onS§lecteddom oo GeNY T nghor HaofCHEs -fbtie ¢k f‘@eq)NvﬁeM}? Sgr

rel eased by adi pogge_ticsslt _._S'[bg_%ghsgy%yrmti c action, VLDL can be either
0

reduced and taken up’ by the Tiver, ransformed into internedi ate density

| i poprotein ("I BQR'R’DE whesein opttanaty ord t(OR'Ri)alsenplagedbyith hN-,1-Dv.e;, or is
further nodified 4_1‘&%?21 I ov¥tdef1$i ty lipoprotein ("LDL"). LDL is either
t aken®up and brokeh dowin ByPiHE 1 iver, or is taken up by extrahepatic

tissue. H gh densieletiddirRARR EHIM cdilstihe BELO®)DFMRVECRORZst erol from
peripheral tissues in a process called reverse chol esterol transport.

[ 0132] The t erearh dysindppaidmity selestasfsorn theagrnap aelsistisg ef B, alkyl andopr ot ei ns i n
bl ood pl asma i ncl %dltﬁﬁgéﬁai]%ﬂ depressed and/or el evated | evel s of

| i poproteins (e.d &% d level s of LDL and/or VLDL, and depressed

| evel s of HDL)eact R13%d RThand@khdicnily Relette@ifdaiha erdupcdordiesng U, desiteiai,
limted to, the following: (1) Famlial Hyperchylomcronema, a rare
genetlc di sor der halpaalkdasibestuied eyl cgystnalkyl.rubsiiteind gysdoalk ¥, tlkemade, t hat
breaks down f at i . L.clen -

accunul ati on of arsggllﬂ‘%qdﬁaglr{ﬁn}p%gé}?%#’ S?%?lﬁggf%l}(g@ﬁ’r %é?%gxﬁﬁﬂﬁﬁ%ﬁtgﬁ?glgg?y’( 2)
Fam | i al Hyper choNesNRIR, efiR* aC(@JGR T, VEI)NRIRNONRIEM@R C- S SSIOR* apdused
where the underlying defect is a series,of nutations in the LDL receptor

gene that resul t-$<_ﬁ>%z$a| TSRAtBHPHG RTLR r et rsiodndn 8-z atieReE ! the LDL
receptors. Thi's byysfiEgePOO el RGERECHLYE; HAEAbANEA, Qbsttbledirb Ne LD

receptors
15 Cs.7heterocyclyl, Csseycloalkyl, substituted Csseycloalkyl, spiroCs.;eycloalkyl
or spiro substituted Cs_scycloalkyl;
each R? is independently selected from the group consisting of H, halo, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, -C(O)NRR®, -NR*C(O)R”,
-NR'R", aryl, substituted aryl, heteroaryl, substituted heteroaryl, aryloxy,
20 substituted aryloxy and -CN;
each R* and R7 is independently selected from the group consisting H, deuterium,
fluoro, alkyl, substituted alkyl, alkoxy and substituted alkoxy, and optionally R*
and R’ can cyclize to form a Cssheterocyclyl, substituted Cs_7heterocyclyl, spiro
Cs.7heterocyclyl, substituted spiro Cs.sheterocyclyl, Csscycloalkyl, substituted
25 Cs.scycloalkyl, spiroCs.scycloalkyl or spiro substituted Cs_scycloalkyl;
each R® is independently selected from the group consisting of H, halo, alkyl,
substituted alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
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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resulting in elevated LDL and total cholesterol levels in the plasm; (3)
Fam | i al Conbi ned Hyperlipidema, also known as nultiple |ipoprotein-type
hyper | i piworme/isss3an i nherited di sorder where pati ents aoa/ush@onecsié ect ed
firstdegree relatives can at various tinmes manifest high chol esterol and
hi gh triglyceri delkynylemgl, Suleshittd aigh dkeesdaeyiaind ulestivdtt & hetemdsi at el y
decreased; (4) Famlial Defective Apolipoprotein B-100 is a relatively
common aut osortBf SRS Ogbriettit abnormality. The defect is caused by a
si ngl e nucl eoty - gt | tih roduces a substitution of glutam ne for
argi ni ne, whi cthgguaﬂrgl%clgﬁggﬂ)r’elélgtgreg’ affinity of LDL particles for the LDL
recept or. Congbgudntidipt,q is0i §, L 8rordause hi gh plasna LDL and t ot al

chol esterol levels; (5 Famlial Dysbetaliproteinema, also referred to as
Type bl | [Byrar | inpapthet &@hbetiinant, p®vated ung osmpsundriieoitheld (B) sorder resul ting
in nmoderate to severe elevations of serum TG and chol esterol levels with
abnormal apolipoprotein E fungtion. HDL levels are usually normal; and (6)
Fam | ial Hypertriglyceri dgnﬂi\g is a conmon inherited disorder in which the
concentration of plasma VLDL ‘?*s\ evated. This can cause mld to

moder at el yel evated TG | evel,g (and usual ly not chol esterol |evels) and can
often be associated with |ow plagma HDL | evels. [013 Ri sk factors for
hyperli pi dem a i ncl ude, but Qt i m ted he/fol I owing: (1) disease
risk factors, such as a hist yPeN ; , Type |1 di abetes,

Cushi ng's syndrone, hypot hyre and certajn\ypes of renal failure; (2)
drug risk factors, which inclxdg=iirth controt\pills; hornones, such as
estrogen, and corti coster dfds; Ecertain @Wureticsy)eand various b-bl ockers:
(3) dietary risk factors include dietary fat int Fﬁgé per total calories
greater than 40%phaahaseatiedyfateptatiadatt thaeoft whakindd] BF s RErwatwr, B'heh 10%

E3, X, Y, Q, L, G, mand k are as defined in Formula (A) provided that W' and W? are not
both O.

10 [0171] In some embodiments of the compound of Formula (B), W' and W? are

independently selected from the group consisting of CR'R* and O.

[0172] In some embodiments, provided is a compound of Formula (C):

(R®)
or a pharmaceutically acceptable salt thereof wherein Rl, Rz, R3, R6, El, Ez, E3, X, Y, L, G,

15 m and k are as defined.

[0173] In some embodiments, provided is a compound of Formula (C) wherein El, E? and

E? are all C.

[0174] In some aspects, X is selected from the group consisting of -CH;-, -CHD- and
-CD;-, and Y is O.
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chol esterol intake greater than 300 ng per day; habitual and excessive

al cohol use; and obesity. [0135] The terns "obese" and "obesity" refers to,
accor di ngvoaotomsoidsr | d Heal t h Organi zation, a Body MassPCmasz000/0&76 )
greater than 27.8 kg/n2 for men and 27.3 kg/n2 for wonen (BM equal s wei ght
(kg) / hei gb175]m2h)a fuftb@sdspactiis L thakesctipr qis\2agridetly some aegictathe cobudiipt @ivs

i ncl udi ng. di abetes and hyperlipidema. Qohesity is also a known risk factor
for the vel opment of Type |l diabetes (see, e.g., Barrett-Conner E,

Epi denol . Rev. (1989) 11:172-181, and Knower, et al., Am J. CUn. Nutr.
(1991) 53011 3-Insguytheanpas]GC The(PH Ipapae aspsctsy ietlkyltas By gl and organ in
t he di gestive and endocrine system of vertebrates, including mammals. The
pancr eas [0FHetles: foshér apepeshe wbsenptymiss! andl and eadnRsis sudeperatentln selbdted

GP-1 .and. G PR, as well.as o r hornones. [0137] . The term"islet" or 'islet
of | Langerrandie $8wbrunsi§ie Ahbpy RN camr st b P bdshuiedpkost oliped
t oget her dofhelaSpetss eaﬂihq{%i%ﬂcﬁ?&qdeﬁﬁylsélébt&ﬂﬂoﬁtth@grohﬁwﬁ)sﬁlﬁﬁlg df®188]-cthe term
"beta cell"” refers to cells found 1n the islet of Langerhans that secrete

i nsul i n, -&kykiach;OGRd. ot her hornones. [0139] The term "endocrine cell"
refers to cells that secrete hornones into the blood stream Endocrine
cel | s ar d018IndnweduitbersispdcarRisandrRf ave gelapaysitbnelated: fhem wdgroim consditing t he

pancreas, .ntestines,..and ot her or S. ,[@140] .Th erm"L cell" refers to
gut endocqfiq}ég%éll a[ngi Hhat MBe‘gg-llapd%Ofﬁﬁ OtbrﬁéHé'er m"K cell" refers to
gut endocrine cells that produce G P. [0142] The term"incretin" refers to
a grdfp 4Pl rnlﬁﬁégrtilﬁéﬁpq%éh%%}g’é@l?tﬁ@égi hokecretion in response to food

intake. Incretins include GLP-1 and G P.[0143] The term"insulin" refers to
a pol ypedP1¥H Horsribertaspect.reagiyRatsagdeiendandly spiseg dlonsthe romptanpisbigels t o

insulin rf?u%?(ptcﬂfo%i_&mnﬁﬁsgngg@%[ti ve cells and nedi ates
[0181] In one embodiment of the compound of Formula (A), Q is

4
Al 1

1
| T2
A A 3'
AT T

15 [0182] In some aspects, the ring J is absent and each R’ is independently selected from the

group consisting of alkoxy, substituted alkoxy and halo.

[0183] In another embodiment, provided is a synthetic intermediate or a compound or a

pharmaceutically acceptable salt thereof as described in the Examples.

[0184] In other embodiments provided are compound agonists or a pharmaceutically
20  acceptable salt thereof or synthetic intermediates thereof as exemplified in Chemical

Examples section below.

[0185] In some embodiments, the compounds of Formula (I)-(IIT) and (A)-(C) and
pharmaceutically acceptable salts thereof have an ECsy against human GPR120 of 10uM or
less. In other aspects, the compounds have an ECs, of greater than 1uM and less than or

25 equalto 10 uM. In other aspects the compounds have an ECsg of 1 UM or less.

Preparation of Compounds of the Invention
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gl ucose uptake. Insulin is used to treat Type | diabetes and may be used to
treat Type Il diabetes. [0144] The term "G.P-1" or "glucagon-like peptide"
is a peptwdeotvsossne primarily produced by L cells. G.PPCTIuUseooomssss6 i nsul i n
secretion, decreases glucagon secretion, increases beta cell mass and
insulin Jonds]expieassiponndd dfithdpieserdéivdntec et bedsrepired Gasturniser @fptays ng i n
the stomach,  and decreases food_ intake by |ncreaS|ng'é}@atlet%}(&j [ 0145] The

t er m " G pamgiar toyang skilled ig thagrf ewgﬁéﬁfhﬁ@strwyntgfr% Eqye of
i nsul i not { e rimaril
by K cel Icré)%&ﬁ%&gb ?ﬂpﬁe a%eglg I nsu |1§1 nts)glél?uett (?%nﬁlg@eﬂ%gg‘sagﬁﬁg&s H%:égln(?falgc ant d

ef f ect s qmovidgd oh theEaboples rﬂnd[x@dﬂbﬂi]:oﬁptmrtde iy 'redfAivie maniptleyal ofcth&MVP"  or
"cycli_c adenosi ne no hosphat refer to an intracellul ar %%nalln%
l'i pid

mol ecdl e 9°H9161P9%H‘ A~ B8P ?S%ﬂouﬁ YEHSRE LIRS AP Y I G Y TRBEPPA

net abol i s of ?r%‘?ez:}lngﬁﬁ‘oubﬁphnﬁcgﬁehﬁ? ned’e@sfa?i Zah Be BcOMPIRKAIL L halicPidlds to a
receptor and triggers a response in a cel An agonist mmcs the effect of

an endogewbusn thl@drwith @ehppmpn@tefowanmhmnesysm phsodigrerse phashyHLE! ogi cal
response si mtl t }t% F uc(gd by the endogenous |igand. [0148] The term
"parti al rﬁ‘ﬁéﬂ%? alorne]?l@F Y&npound that binds to a receptor and

a cell. A partial agonist produces only a

triggers artial onse i
parti al M%V{?ﬁ?@ﬁ?i&g?&éﬁég’?&fm?ﬁe endogenous |igand. [0149]

Accordingly, in one enbodi nent, provided is a conpound of Formula (1) or a
phar rlceUP184| | Ip aacadptcabiith talpteseiténention wiedregs nf ttingARliseas; orzgvdditinar e

|ndependen el ected fromthe up .cpnsi st f and th t he
provi so tﬁ%{;ygﬁﬂ}“ © gf?upo?onﬁlsg?g %rlfy&i(ﬂ%?tes Jﬁﬂ%ﬁﬁ ?e cgl’ng‘rra Lond Y is a
bond or -Ghifrome-aeepibvidrBd Thb enhetda&dontprises Mm\&d@gwhe@ﬁj@a ih h&dd of such

treatment a therapeutically effective amount of a compound of the present invention.

[0188] In another aspect, methods of raising intracellular levels of Ca*" in a cell
15  expressing GPR120 are provided. The method comprises exposing a cell that expresses
GPR120 to a compound of the invention. Ca®* levels are determined by the methods

disclosed in the Example sections herein.

[0189] In one embodiment, the cell that expresses GPR120 is a pancreatic cell, an islet

cell, or a beta cell, an intestinal endocrine cell, an L cell or a K cell.

20 [0190] Another aspect of the invention provides a method of stimulating insulin
production in a mammal, in particular a human. The method comprises administering a
therapeutically effective amount of a compound of the invention to the mammal. In
response to administration of a compound to the subject, insulin is produced by the beta
cells. Biological Example 3 provides detailed methods by which a skilled artisan can

25  measure insulin secretion in laboratory animals in response to administration of a compound

of the invention.

[0191] In another aspect, the invention provides a method of stimulating insulin secretion
in a mammal, in particular a human. The method comprises administering a therapeutically
effective amount of a compound of the invention to the mammal. In response to

30  administration of a compound to the subject, insulin is secreted into the blood stream by the
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the group consisting of -CH2-, -C(O-, -C(ONRa, -NrRa-, -0, -S-, -5O-
and -S(O 2-; El, E2, and E3 are independently selected fromthe group

consi sti nyoahio@sessd N, one of W, W2, WB, andW} i s i ndepenaemtusgommbescé ed from
the group consisting of a bond, NRa, CRIR2, O S, S(O, and S(O 2, and the
remai ni NnbeWlgeW2, WB, and W are all CRLIR2; L is -(CR4R5)Qg- wherein
optionally one -(CR4AR5)- is replaced with -O or -S-; the subscript kis O
1, 2, or [§193]heA Fupss hifekt o7 thé ifentlon Fovides SmetHdva &@Qﬁlﬁfahﬂ% fheb&e-0, 1, 2,
3, or 4, Gis selected fromthe group consisting of -J-C(Q 52 , -]-C(ONz 2
, TrT 0 elgepndentigsylirepeetidein ¢ pagunacnaartiontmtinemagr dbp medhesi compiigeof H,

al kyl, a S I d lLected from
the gr oup%%énélﬁlsgtl%éb é Hﬂﬁeq?p%ﬁﬁé(%gl e%{%%ﬁ %Tgu sugét |?§1B{N§l cgﬁ : E%tyoc tgetl ekyl :

S:JESt IS][ utrﬁﬁnmuplmaéﬂ@yihumaﬂrﬁmmb ,théssufbﬁdc;c ﬁlwuﬁd iadesrmd into&hkyl’mﬂ stréatdii t ut ed

al kyny 0XO0,

(O ORa, -C(O) NRaRb, -NRaC(O Rb,
-SRa, - S(tb) peta C%lilfdn a@d@%@é@ﬁ&ﬁ@ﬁ@ﬁﬁﬂ% a$40§PgF€Pl EREMRS “0AviggTmPPedt B3t orm a

3- 4- r I each R3 is
[ ndependent ;hcgfé Og%gpjgg r Sglng%lﬁ%%érlcgguyfl tggl[’:IOSI ﬂnﬁi@ ‘M I—ﬁ eﬁg?n al kyl ,
ZESF;;;M E{l\éll aho%lerk gl’ﬁyddll%lélqts Ehletlﬁlve%%og lplr(o%)l(c}/e’s n?e%on 2of £ uvlv)ésr ngtb"féo(:"cfj gl%ggsre]o

in a mammal, preferably a human. The method comprises administering a therapeutically

10 effective amount of a compound of the invention to the mammal. In response to
administration of a compound to the subject, blood glucose levels are lowered. The method
further comprises steps to measure blood glucose levels before and after administration of a
compound of the invention. Blood glucose levels are easily measured by numerous
commercially available glucose monitoring devices that measure blood glucose from

15  samples of blood or urine. Blood glucose can also be measured by commercially available
glucometers that do not require blood or urine samples. Biological Examples 3 and 4
provide methods that teach how to measure improvements in diabetes parameters, including

blood glucose monitoring.

[0194] Another aspect of the invention provides a method of stimulating incretin

20  production in a mammal, in particular a human. The method comprises administering a
therapeutically effective amount of a compound of the invention to the mammal. In
response to administration of a compound to the subject, glucagon-like peptide 1 and
glucose-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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each R4 and R5 is independently selected fromthe group consisting H,
fluoro, alkyl, substituted al kyl, and al koxy, and optionally R4 and R5 can
cyclize twoforomsess3-, 4-, 5-, or 6- nenbered heterocycl pCTars2apobssas kyl
ring; each R6 is independently selected fromthe group consisting of H,

hal o, al kiy/lg; aglLibsErohzd Rdetal. Kyds,) Dﬁﬂde%m’eyﬂewsﬂﬂﬁﬁ Moutseo 0@0 |Ao@drilydr of

al kenyl , substituted al ken al kyn substltuted al kyn CN, -ORa,

- NRaRb, -Stydiyspiave Invegysared t ehf Wﬁéﬁm bingtige sy s Wkshzafa aQﬂ@)(@ée edind

-S(O) 2Ra; 0 pepsent;| | t

consi st nl\élglgg%’ J éﬁﬁ?’yﬁ%ﬂm ?‘ﬁﬁ%g al k?? 11%3??0??1{2‘3??{“%2%%%%%

subst i t utlRidbétet Smdy Groyd:, UKPRSIAZ, puauekeyrqm (E99p) 21:8TH981 Bandireﬂ%feyll)

het er ar substi tuted. hetero 015 SO W IS

is a 30%5”'”5% g i Gpdasriao &/ﬂ"@%@o P %%Q}/Iog@pg’i& o Eng éth |s
a bond, aLruiinsV\ﬁ/l@nd9’;/)4cﬁfa§solaqt Bte@RAB;% InEe%S\ltld |(I‘991'3‘@2P@@9@BMmffﬂ( Qvided is

a conpound of Formula (I1) For mul a 1) a pharmaceutically
accept abl@irs dher. { HE7e d9: 16ﬂ6eCemrﬁf Rz al. Aﬂm érMech%é% ﬁééﬁéh@@dﬂwn@m ect ed

of AL, a2 il Gaore e Ge0oP B Wl T REA Y PP sBBLY *og he ©

ot her of sé(m 3\UJI$U$ em@segdldiers@ml&di@ﬂgt &uﬁetéﬂlih&d&lbﬂl(ﬂgca(hfbe-fgﬂﬁer,1rrrp@(\@)1
- C( O NRa, S(O-, and -S(0O)2-; El, E2, and E3 are

i nded@ndémthiy a@fbtl@t@%%isqcpwgeﬁét%h@ﬁ}ﬂ%H% Egime. dformbiap@omherga insfudes
UL V2 V.o oy R BERLL L1 S L P AU I 8.1 2,
are all @FraR2ed hérsin-ahCIB4ER0) Arorenuaiteinal afpive agaltd, vis orE as adiRdRG)ation f hepl aced
wth -0 c%;np-ognc.i as provided herein and each active agent in its own separate pharmaceutical

dosage formulation. For example, a compound as provided herein and a DPP4 inhibitor can

15  be administered to the human subject together in a single oral dosage composition, such as a

tablet or capsule, or each agent can be administered in separate oral dosage formulations.

Where separate dosage formulations are used, a compound as provided herein and one or

more additional active agents can be administered at essentially the same time (i.e.,

concurrently), or at separately staggered times (i.e., sequentially). Combination therapy is

20  understood to include all these regimens.

[0196] An example of combination therapy can be seen in modulating (preventing the
onset of the symptoms or complications associated with) diabetes (or treating, preventing or
reducing the risk of developing diabetes and its related symptoms, complications, and
disorders), wherein a compound as provided herein can be effectively used in combination

25  with, for example, biguanides (such as metformin); thiazolidinediones (such as ciglitazone,
pioglitazone, troglitazone, and rosiglitazone); dipeptidyl-peptidase-4 (“DPP4”) inhibitors
(such as vildagliptin and sitagliptin); glucagonlike peptide-1 (“GLP-1") receptor agonists
(such as exanatide) (or GLP-1 mimetics); PPAR gamma agonists or partial agonists; 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-SQOy);

antiglucocorticoids; TNFa inhibitors; a-glucosidase inhibitors (such as acarbose, miglitol,
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the subscript kis 0, 1, 2, or 3; the subscript mis 0, 1, 2, or 3; the
subscript qis 0, 1, 2, or 3; Gis selected fromthe group consisting of
-1-C(O OAvp 2010/080ByNZ2 , , - N -i-S-QZ each Z is indeperdenisbgoinedsect ed
fromthe group consisting of H alkyl, and substituted al kyl; each Rl and
R2 is indepeogdebdsty ssigbptiress kichnastdherpifophipideptoshusiridg, @ttohexdnade, al kyl ,
substituted al kyl, cycloal kyl, substituted cycl oal kyl, al kenyl, substituted
al kenyl , talagamige, dlxbiide; eliglazadeglopase. eliepiridenand ehiizide) Npramintideiao) Ra,

-C(O) ORa, .z NRAGK - - . -
opt i onal Isfllm%@an ofctgn cycﬁ%%nggﬁgﬂ}lﬁ?’?%B?lsjl,hﬁggc,retgé % Bﬁ%ﬁ@gged
het er ocy atpdgliaidec gloduiddnkeydndrnateg]inetae indBini (sr insd epe@imdeitt); eliwep@cteeeptdr om t he

group _consisting of H,. halo, alkyl, . supsti ed al.kyl, koxy, substituted
Ol op 5o OTR R, Bhyrid iph DS alte Lo PRR o bl S b ol 58 e rag el
i ndependentd.sea ®kR% BF ubifiB 038itgMIPEiERIBEIS hiteehstlerdslsUBbRr ndkdBlic

substituted al kyl, and al koxy, and optionally R4 and R5 can cyclize to form
a 3-, 4-,syddromgr 6- nenbered heterocyclyl or cycloalkyl ring;, each R6 is

i ndependently selected fromthe group consisting of H,£ halo, alkyl,

substi t ut[0t9A| kAhgthayeshmalekoflcombinasivn thetrapy cay bk eednkiyiltreathketreglty osubsti t ut ed

?JC? g;]mka !eé%lyr]%lldtecf cllllts)()SrEilf:}s}J vtv f(:jrei%l ak or111¥p|o’un9;|é pr-ogli%’d h-er’\flzli:%a&%’ be-e%egzi\%%/ uée%(ig) Cra.

10 combination with, for example, phenylpropanolamine, phenteramine; diethylpropion;
mazindol; fenfluramine; dexfenfluramine; phentiramine, 3-3 adrenoceptor agonist agents;
sibutramine; gastrointestinal lipase inhibitors (such as orlistat); and leptins. Other agents
used in treating obesity or obesity-related disorders wherein a compound as provided herein
can be effectively used in combination with, for example, cannabinoid-1 (“CB-1”) receptor

15  antagonists (such as rimonabant); PPAR delta agonists or partial agonists; dual PPAR alpha,
PPAR delta agonists or partial agonists; dual PPAR delta, PPAR gamma agonists or partial
agonists; pan PPAR agonists or partial agonists; neuropeptide Y; enterostatin;
cholecytokinin; bombesin; amylin; histamine H; receptors; dopamine D, receptors;
melanocyte stimulating hormone; corticotrophin releasing factor; galanin; and gamma

20  amino butyric acid (GABA).

[0198] Still another example of combination therapy can be seen in modulating
hyperlipidemia (treating hyperlipidemia and its related complications), wherein a compound
as provided herein can be effectively used in combination with, for example, statins (such as
atorvastatin, fluvastatin, lovastatin, pravastatin, and simvastatin), CETP inhibitors (such as

25  torcetrapib); a cholesterol absorption inhibitor (such as ezetimibe); PPAR alpha agonists or
partial agonists; PPAR delta agonists or partial agonists; dual PPAR alpha, PPAR delta
agonists or partial agonists; dual PPAR alpha, PPAR gamma agonists or partial agonists;
dual PPAR delta, PPAR gamma agonists or partial agonists; pan PPAR agonists or partial
agonists; fenofibric acid derivatives (such as gemfibrozil, clofibrate, fenofibrate, and

30  bezafibrate); bile acid-binding resins (such as colestipol or cholestyramine); nicotinic acid;

probucol; betacarotene; vitamin E; or vitamin C.
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-NRaC(O) Rb, -SRa, -S(ORa, and -S(O 2Ra; each of Ra and Rb is independently
sel ected fromthe group consisting of H, alkyl, substituted al kyl,

cycl oal kywo 2ovosos3¢cycl yl , substituted heterocyclyl, al keaylus2abloyssyé, aryl,
substituted aryl, heteroaryl, and substituted heteroaryl.[0152] In sone
enbodi merf0$99]1WA ifsrter WBarh sle @f bemnbinawddidthéhparsh W2seahen hodblaGRIR2. | n sone
aspects, Gis -C(QOQZ In sone such aspects, Z.is H [0153] In_sone

enbodi nertherosgierysds, yhgpein & campeyl aseVigest haeinwadipi@isaechinREIRINAOR some
aspects, | S > Ct S, andhd . : l

enbodi rren‘f%g? é%ea%\n%Rrg%gﬁﬂﬁ ﬁggﬁgﬁggg%g%gsht yanglé %(r:l{fﬁelgér?%%%rtlthgp gd?%gp

consi st i AgDbfraisingfalganatr a antBiviercholdsterGlen8c aféht5oth hina siofestanbladsyngntss, Rl

and cyclize to forma 3- to, 6- het er ocycl yl. .or cl oal kyl ring.
ST A TN R e S S R N ECR
enbodi mentsSatifd suéilas D9astARd siﬁﬂ/a@tﬁﬁn,@rﬁva@atiﬁ,%ﬁ)%ltaﬂiﬁ‘, SAAR &R ment s, Al

A2, and A4 are all C. [‘01‘59]’ In yet another aspect, WA is QW is a bond,
and W ardM¥@CaAeyhibase i@RDRRr; aByualeir epandlagginhrbetor|dr aGgualens saithed®s A3, and

A4 are al.l,. 6 I n sone, enbodi nents,. X.and Y, are sel ect.e romthe
o oup. coranEiPTHARFnehE 8 SRl Bt eV Bezie AhREEAD ' [G161)
In sonme erbedhifents(A®RT) mhilaepess eniklinsedecsresudol; aeding: LD Besdisst i ng
of fluoro, chloro, -CH 3, and -CF 3. In sonme aspects, mis 1. [0162] In

sone 18nbohi¢raelnng nigénangde;rddiotasgert tabgorgiépreinhibdtof.rsaeh afe sigessupl; e brisiasidi ng of
fsl)lr{rgr ghbgsg%%ﬁﬁrg_a%_q%’eexgﬁ%@é %:sgq, 55&1 %soc%%%)egﬁ ?n%tng,’ colfes.{igolodr d}dlkﬁgmizﬁoaﬂgfﬂﬁe’] In
derivatives of a cross-linked dextran; an LDL receptor inducer; fibrates, such as clofibrate,
bezafibrate, fenofibrate, and gemfibrizol; vitamin Be (also known as pyridoxine) and the
pharmaceutically acceptable salts thereof, such as the HCI salt; vitamin B, (also known as
15  cyanocobalamin); vitamin B; (also known as nicotinic acid and niacinamide); anti-oxidant
vitamins, such as vitamin C and E and beta carotene; a B-blocker; an angiotensin II
antagonist; an angiotensin converting enzyme inhibitor; PPAR alpha agonists or partial
agonists; PPAR delta agonists or partial agonists; PPAR gamma agonists or partial agonists;
dual PPAR alpha, PPAR delta agonists or partial agonists; dual PPAR alpha, PPAR gamma
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/Illa 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 3-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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[0164] In sone enbodi nents, R4 and R are independently selected fromthe
group consisting of Hand CH3. [0165] In sone enbodinents, R4 and R cyclize
to form awoyeloososspyl ring. [0166] |In one enbodi nent, pProTiusedasss7est ers
of the compounds of Fornula (1), (Il1) and (I11). In sone enbodi nents, the

est ers arighioop oL sfualdne ks gihthethreinhiditboaidol khoamiad sgmalmlﬁ siyathder inkiditb?)egh t o be
an ester, such as when Z in the fornulae is alkyl or substituted al kyl.

[0167] rﬁcgbﬁaéné&lﬁ%ét@owtefﬂéczlgﬁ%ﬁﬁ&lnalrbl% rlmhugol( jeotipig acil andple padts 5
bond:; andthé% , E%ﬂ%(nl?lrgﬁ9%_é{ﬁ} Q;{gag%zregﬂy Eﬁoles@é}g’l z{%;so ti6n ﬁh‘hbl%r st?éh asA2 A3

and A4 are e subscript gq 1s and Gis
- (O Q. e[z@titﬁﬂ)}s PPRARGaGitghaagpricts ©r phrtihhagonong PEARSdadfa agonintdloa pfitih) agondsts( 1 11) ,

& a3 sOhial e kn 20t PERR euf Ront¥is B St o s Rt PRARSH it PP AR aiitirga 3.

and G i s 5o6hi@E palt@LEhikd daNePreNPadikdTPPAR PineMh & 1ét§o@pa@9ﬂ&%9ﬁg‘[s an

Formul a ( or a phar maceutical |y acceptabl e salt tThereof, wherein: the
group J |I§’Adbsgmnstmor mﬂld@tgemlstfs magvintangdeacinpleserd |ab$qrp|fgort lmblbntpngt hi)ejasid

selected fro consi sti f aryl het er.o ein

opt  onal 15 Gt E e R Fosk D Riec i gl 8GO R e, sNOFBELE affune 1 ¢
sel ect ed g‘emmr&iﬂe vgﬁ@upBgm&w bhdehabdutidaidneceptabletshitd terepf; Q’Ytb.ﬁlﬁh Bhatn only
O 1lor 2of AL, A2, AB and AAis N, Tl, T2, T3 and T4 are independently

sel edfed amtlmﬂldamévgar@mpa Bdﬂ@qk§r,|anglngtotdn81ncﬂ AIORIOMAH HATGRERIENSH emveRmEpr ovi so
t hat Iy f W2, \B
and wh arca RELBGat Pyl B T aHp e 3 GBS el DR R Rl

CR1, CR1R%heRlira@ine®( O and S(O 2, with the proviso that ring J is not 1, 3-

-3 adrenergic receptor agonists; sulfonylureas, biguanides, oi-glucosidase inhibitors, other
insulin secretogogues, and insulin can be used together for the preparation of a

15  pharmaceutical composition useful for the above-described treatments.

[0201] An additional example of combination therapy can be seen in modulating
metabolic syndrome (or treating metabolic syndrome and its related symptoms,
complications and disorders), wherein a compound as provided herein can be effectively
used in combination with, for example, the active agents discussed above for modulating or
20  treating diabetes, obesity, hyperlipidemia, atherosclerosis, and/or their respective related

symptoms, complications and disorders.

[0202] In a further embodiment, a compound of the present invention can be administered

in combination with halofenic acid, an ester of halofenic acid, or another prodrug of

halofenic acid, preferably with (-)-(4-chlorophenyl)-(3-trifluoromethylphenoxy)-acetic acid
25  2-acetylaminoethyl ester.

[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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di oxol ane; El1, E2 and E3 are independently selected fromthe group
consisting of C and N;one of X and Y is a bond, -CH2-, -CHD-, or -CD2-, and
t he ot herwof20d/mosd7Y i s sel ected fromthe group consi st iPag/usko0@s#7¢ - CHD-,
-CD2-, -C(O, -C(ONRa, -NR\ -O, -S, -S(O- and -S(O2-; L is -(CR4R5)Q-
wherein cﬂﬂRGaal(ALOgﬁp&n}((IGRQB@NNi?QOIembﬁﬂ&ddidd, |ALS§-O426@A.1an-tcS‘-) (GreBd=CR5-
or -pheny sel ected fromthe roulgb(conm stin C(O Qz and

|Cf< O|) NZ2; Bl%é%lhtt FR;. Baileyfehdriaenidylp DPP&M%@%& o%uﬁe%]dr?éfieéglpﬁg 011: H,
al ky Chr&%@l%&s' ol redr nﬁé,ﬂt of g?g@n'a%ab@ﬁg zﬁ%bkéwpgceg?g%wom gﬁg@ rom

t he group consisting o rium halo stitute
cycl oal kwmfeﬂﬂdbﬂﬂmunhiditmycatmﬂag})qbtjn ail&@imtln, Beabgtiptiutsexhghipkiemnd, al kynyl ,

el N T e

optlonallé and R2 can cyclize to forma C3 7heterocycly substituted
C3_7het erlB29] yh comppyng @@rqﬁé%laed@wm PPPéuBEIP}tt)w@ad@ml%t%red in a single

C3_7heter :

spi iroC3_ gé/ oaluﬁy&%%gé%a kﬂigsm%l'eg 3§é~(':§%9 égﬁﬁ%ﬁg@hea%ﬁr E}s}lup 3

[ ndependemnésya @@fl é&‘heﬁda édmpmmkias grovigeddensi shd D@Péﬁnhrbltdmk@adrmhisydrcd is
substituted al kyl, subs ted al koxy, 0 -NRaC(0) R b,
-NRaRb, afpirate B"s%FF’tt ? a&‘?%ﬂantbﬁég@ﬂ%&f?&?ﬁ OHE%Q% %@%@Pﬁ%ﬁ@?% P,

aryl oxy, substituted aryloxy and -CN, each R4 and R5 is |ndependentl

sel edfed P2 theogpe f@dﬁ%\'@%@ li*F‘jelPi ang SFdrinhikitor sapdieslosed ayhe Saéfti’déffl‘? tuted

al kyl',  al gy s%galmgﬁtreé,to'f%&%rﬁ&(@/( Mour@.ngy%gl' ocf%%lﬂl}ﬁeﬁfll compound as provided

herein and DPP4 inhibitor can be dosed together in the morning, with no further dosing for
the remainder of the day. Alternatively, in the morning, a compound as provided herein and
a DPP4 inhibitor is dosed followed with a second dose of a compound as provided herein

15  and/or a DPP4 inhibitor in the evening or after a meal.

[0207] It can be necessary to administer dosages of a compound as provided herein and/or
DPP4 inhibitor once a day or more than once a day, or before or after a meal, as will be
apparent to those skilled in the art. Further, it is noted that the clinician or treating
physician will know how and when to start, interrupt, adjust, or terminate therapy in

20  conjunction with individual patient response.

[0208] In one embodiment, when the compound as provided herein and the DPP4
inhibitor are administered in a single dosage, the compound and DPP4 inhibitor are
formulated into a single pill, single table, or a single capsule. When the compound and
DPP4 inhibitor are administered in separate dosages, the compound is formulated 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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and R5 can cyclize to forma C3_7heterocyclyl, substituted

C3_7heterocyclyl, spiro C3 _7heterocyclyl, substituted spiro

C3_7het erwoyoimisps3C3_7cycl oal kyl , substituted C3_7cycl oaChyis2009/068576

spi roC3_7cycl oal kyl or spiro substituted C3_7cycl oal kyl; each R6 is

i ndependenbpPy4 ﬁﬂaﬁlﬁwtr)eds fotlowed fremediatepy lﬁ:puhS isedand @d@finitdratioal(® corpdild, as

substi t ut ed aI k substituted arﬁ het eroak%l , Substituted
WAl

het er oar yATOVig§E ﬁ%iwa DRRfhshibitgpe dn ayrthgamBpdimeyt cond againigtiptig is

alct(g?leR a@%}h}{ Q%lﬂa%%@%ﬁﬁlﬂ%e% ﬁhé}f«%’ |15 ng‘ma es %gu@?qg‘lggﬁl %le__\}aaaiéon C%RS) Iasa’

| ndependdra)mtsy3$19hlec4 edurkr Dhourhe Igruou @ ImurssBshbunsg9 bburk, l(ﬁiduysl, J1dost ot ut ed

o o e LRt S LB PR M gL 3 9
subscri ptadkmh@trglon]of a?coﬁ{ odnd Eﬁﬁroﬁd@& ﬁéﬂefht anfdrDIER4 ihhib&oPih tRe nRBEng he

subscript g is O, or 4. [0170] In another enbodi nent, provided is a
conpound foﬂow bmtha a(im)tm@trat@nmﬁ arcpapeund Taprbyided beapinaindér SRR inhiditenin

wher ei n R3, R6,W,W8, E1, E2 E3, X, Y, Q L, G mand k are as
defined it P?ﬂ;ﬁa (A) provided that WL and WB are not both O [0171] In

sonme enb nt f. the conpound of Fornula

i ndependgﬁ#ﬂﬁ s@?’g ditign. tr Bfns ?W{éﬂbﬁnHH‘bPEPdFé‘i §‘§ %6%%‘195@0%%60@0%172]
In sque eRbedlid@iticein AR BPB4 iishibitd OORRH oS orfiffe ﬁlegﬂdi)ﬁ dofds; 1Raddtion to
phar naceutically acceptable salt thereof wherein , R2, R3, R6, EI,

E3, X Y,th¢corGinens gnutakineg the agit defes wall be [aO 117fQ]m¢tmr@bpmk%¢tiosﬁrh®sc@bing
provi ded thg ue a%anﬁgrlilcpant geneﬂ)s orF”Hle dI(uCg in reatlng [}ype 1I CF abetes obesity,

hyperlipidemia, atherosclerosis and metabolic syndrome, and/or their respective related

symptoms, complications and disorders. Preferred compounds and unit doses are those

15 described herein above.

[0211] Another aspect of this invention provides methods of lowering blood levels of
glucose 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

20  glucose levels before and after administration of a compound as provided herein and DPP4
inhibitor. Blood glucose levels are easily measured by numerous commercially available
glucose monitoring devices that measure blood glucose from samples of blood or urine, or
as taught herein. Blood glucose can also be measured by commercially available

glucometers that do not require blood or urine samples.

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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E3 are all C. [0174] In sonme aspects, X is selected fromthe group
consisting of -CH -, -CHD- and -CD2-, and Yis O[0175] In a further
aspect, iwoLotomsosabscript g is 2 or 3. In sone aspectspCcrhms2@alosssré pt q i s
2. [0176] In a further aspect, Gis -C(OQZ. In sone aspects, Z is al kyl or
H  [0177][0218]a Hhunbiher aspsqetis intdiriod phsdddésphethvdssof indreasthg Hocd Eaelb oR3 is

i ndependent | éqlsel ected fromthe group consisting of halo, alk

subst i t utiBefeAnIip|a SuBjeRBXAMHAISISHRE 2 cpmpéan%P%anqwog SRe 2 édP%lblt%fac h R3
IS i ndepeg}gqﬁ%% 7%%&& el ald ﬁﬁb tife SERYR cgﬁ)igﬁ de% Rgﬁlgmgtfeng a Hlerape lly CF3

and - OCH In a furt aspect, are 1 ndepen en
sel ect ed dffeotive dreowgrt ofip campsursitdsipgoofleddierd8alaky [DPRAdnhiGHES: to lthe mammaas pects,

R1 an are 10179] In a furthe subscri pt kISO
oS okttt o b S e ioSRRR GhcRsE PRSPt el trom
the groupdafmsirsidad aQlonfdolRd & FpI%Wd@H QereifCGiid a DRBHMNANR: - Blcdd ihdd&d] I n one
enbodi nent of the conpound of Fornmula (A), Qis [0182] In sone aspects, the

ring J i deabsantadlydnesutedRy well- kmpmnrt@ntrmwn@ehg@sseﬁs for antavple hgrasmp
consi sting of al koxy, substituted al koxy and halo. [0183] In another
enbodi merf0214jr oYétchﬁdthbsas@e&wﬁttlﬁeirivenﬁiafrt eoneds akthods oflogenpgblddor a

phar maceut.i cal | It thereof as described i he . Exa

[0184] ﬁ“&ltyﬁ%rﬂaéelﬁﬁgﬁf éﬁcbﬁbﬂfa]é‘é{“%ﬁ% CARRAAG 2855w i‘gf@‘e{?ﬂn %P‘{T bBpa

phar rI@Ce%lln%ﬁl)ﬂ W@%&H&@@érﬁ $b Edﬁlﬁﬁsrt@iﬁ{g Qﬂheﬁ}ﬁ@&tﬂfah %ffé&fv%raﬂﬁﬂh%ﬁﬁet her eof
as exenplified in Chem cal anpl es sectl1 on bel ow. 85] In sone

enbodi nervosipotihdamsbRBB4 ndsbith t¢-thempdramgll. ) Thel m¢t)10<hﬁnith(smor(11@)sea sigps to
measure blood triglycerides levels before and after administration of the compound and
DPP4 inhibitor. Blood triglyceride levels are easily measured by numerous commercially

available devices that measure blood triglyceride levels from samples of blood.

15 [0215] A further aspect of this invention provides methods of lowering gastric emptying
in a subject by administering a compound of the invention and a DPP4 inhibitor. The
method comprises administering a therapeutically effective amount of a compound as

provided herein and DPP4 inhibitor to the mammal.

[0216] Another aspect of this invention provides methods of increasing insulin 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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pharmaceutically acceptable salts thereof have an EC50 agai nst human GPR120
of | OMor less. In other aspects, the conpounds have an EC50 of greater
than | mwWendidmsss7t han or equal to 10 M I n ot her aspectrastég/oessnmpounds
have an EC50 of 1 nMor |ess. Preparation of Conpounds of the

| nvent i onjd@ii@iedraticneofeepenpudsd ahd b MPRIriakidibr. i Thedntul@rpreduetioe optsépaamd in a
nunber of ways famljar to one skllled in the art of organic chemstry

synt hesi spetaﬂ?éls aiFrfaniby meayusist by well-kBoaws arasion Wéglﬁrh@éf'élﬁt i nvention is not
limted to the methods outlined herein or as provided in the Exanpl es.

| ndi vi dudP2Ednpbereesmpenyds tgfuire esaddnithunethpdnofghe pweerém@mlp@ﬁ@ ben order to
e OO0 Vs tp o A A Al YRS o TR b1 G ABRL AR AL 8456 ©F
protecting g p cat can a corrp i'shed™on a
silica gerl/lo&qiaummlyuhedmlobmﬂu atshﬁoxapwmém&h@bef@mlzaecsmwmmag@hean Al so,

reverse phase HPLC or recrystallization may be e yed. Conpositions and
Met hods dPMPOSSPRERY qu@lalewt}om wﬂaémsiamwh@m%%@ﬂpj raé%e@mblq FAFESTE BN

met hods

onsi st i g usF Ny 8o afRag Rlo BB YIRS FhE LT P THEIRAE: e are

provi ded.foithe st érsaableusmmpslﬂ%s patnpowdtre reramgpldspdragesibged< tslurriesn emtneadts,such

t r eat ment therapeutically effectiye amunt o co nd .of the present
i nventi on'® T@%é}‘&?%“%ﬁt ‘?Ctlagijé@iaYanﬁse%ﬁﬁic?&EOSB; Eigg’gmlﬁté%ﬁnlﬁl the

llevel1y ofcof@iinddtadt b@%l:lllle@émﬁ%ﬁbﬁ@wg Rﬂn%ﬁld%{feorﬁlr Bﬂé(g?%ctéﬁhﬁhrém&ﬂapd
conprises exposing a cel |l that expresses GPRI20 to a conpound of

i nvent i onntr@@zwrieelvmt@damldmn@dmbdn@’pr intiatradtehlognidisgetiaos eMorenV@héle

Ex I t di th || t
e R S R T S R e S e R S S bty
endocr i neus@inkd ré#ask f&elullatdn. an Kddigb, thd &iﬂﬁ&un&@@iﬂwad@ﬁﬁﬁ&&e&h at he

i nvention provides a nmethod of stinulating insulin
liposome.

15 [0219] The compounds can be formulated with common excipients, diluents or carriers,
and compressed into tablets, or formulated as elixirs or solutions for convenient oral
administration, or administered by the intramuscular or intravenous routes. The compounds
can be administered transdermally, and can be formulated as sustained release dosage forms
and the like. The compounds can be administered alone, in combination with each other, or

20  they can be used in combination with other known compounds.

[0220] Suitable formulations for use in the present invention are found in Remington's
Pharmaceutical Sciences (Mack Publishing Company (1985) Philadelphia, PA, 17th ed.),
which is incorporated herein by reference. Moreover, for a brief review of methods for drug
delivery, see, Langer, Science (1990) 249:1527-1533, which is incorporated herein by

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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production in a manmal , in particular a human. The net hod conpri ses

adm nistering a therapeutically effective anount of a conpound of the

i nvent i orwoaotomsossarmal . I n response to admi ni stration eCTtaseanpessne to t he
subject, insulin is produced by the beta cells. Biological Exanple 3

provi des mbah@icbeadsorednnodsh byvesbiable @ dshkdrlsingithrailk,| syatheganlipmadasacid i nsul i n
secretion _in | aboratory. animals . in response to adm nistratiqon of a conmpound
of the i rA¥stideh ?st[:@fﬁl}ghrﬂhalaﬁla%é?ld%@rp@ewle@en&lw%%iﬂf gerisovitles a met hod

of sti W'&hb&ﬂiok&%&hitﬂ&ﬁ%% s ORbiBeR, TBEAR! 2 I}nE‘, sﬂ?éetnhﬁlléla Ent& J?MHB@'n%he
met hod conprises admnistering a tlherapeutl C§F y eftective anount f
conpound agbnts heeabiilimeendridgireteovatines. naferdbly, lthe caspomndeof the pdisemiistansibphon of a

conmpoynd to. the subject, insulin is secreted into the blood r by
Chebeta. caf b Mgl Tt iiialtiead el cap b REMPHOBRER R BGY e B et hod
of stimul@th ROHFILE QRBESDRIGRDL sbRsiBh dF pR§GEbRLIcANsaliRe Buff&MR) trahdhucosal
particul ar a human. The nethod conprises admnistering a therapeutically

ef f ect i vexdannigimaticnf penctronty epprapoite ththeibaventd baperorcpted anmunedlin thaf t er
admnistratign.to the subject, insulin is secreted into the blood stream by
t he beta I - er. il ogi cal Exanple 4 provides

B Ricrh, S5 R ER sp LD SrohinlR ThhS
nmet hods t show t he bl aod gl ucose | owering effect .the co unds of
the i nve!{B%. kk[o%féég]admﬁnlé%‘?’ﬁe&‘eéma?‘?fgarf{é,Opflﬂﬁﬁfynlsgﬁ%f IB)F%%D s met hods
of | qyer iBmbheadeAt1y®98mbthiRe WRAFRArmARE&iQNRREMEpRb TR ers THAE 2/ ¥BEd0d

I f

conprises adm nistering a therapeutically effective amount of a conpound of
t he i nverknowm in thetdre Smhmwairiery ¢enabkesgho pgrepeundatnbmiosmphtddor tdflets, mbnpound to

t he subjegct, blood,glucose |evels. are bo red. The net hod further conprises
Steps. b TLsEr g B Bott g raba oo BUEFEd BEFPETS i PapTar TaHi il 2P of
conpound spfrrikd)8udpaM @i - thBliR BorIrbIGASE LR BE L DaBéR t&BS trkstedrBasur ed by
numerous comerci ally avail abl e gﬂl ucose nonitoring devices that neasure
bl ood gl Jdwseadept¢al preparations for oral use can be obtained by mixing the compounds with a
15  solid excipient, optionally grinding a resulting mixture, and processing the mixture of
granules, after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores.
Suitable excipients are, in particular, fillers such as sugars, including lactose, sucrose,
mannitol, or sorbitol; cellulose preparations such as, for example, maize starch, wheat
starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
20  hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and/or

polyvinylpyrrolidone. If desired, disintegrating agents can be added, such as the cross-

linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.

[0223] Dragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions can be used, which can optionally contain gum arabic, talc, polyvinyl

25  pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,
and suitable organic solvents or solvent mixtures. Dyestuffs or pigments can be added to
the tablets or dragee coatings for identification or to characterize different combinations of

active compound doses.

[0224] Pharmaceutical 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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sanpl 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. Boabogisesd? Exanpl es 3 and 4 provi de net hods t haCTiusael/0bsss t o
measure i nprovenents in diabetes paraneters, including blood glucose

moni t or i ngch hOhOb}e, AreieBasiclaspaaichef atidier lubMemitd @idh ps avd clesagnesidivhod of
stinmulating incretin production in a mammal, in Particular a human.  The

met hod coffiFFateaed. eatenally ¥abiHeers Inneftartitiese heiagtieg ¢uBRUAES sHoRftiswfved
conmpound Qf i i . a1 R : . el ion of a
compound o TRE T FIIQAC LBl 8RR S ol BRAIRS. o BATb O Sh LRk

i nsul i notglgpic Ipadygipieps staelizess @mdetiecided. bl tfhienulmices fomahl aindoctratien cel | s.

Bi ol ogi ca nmpl e 5 provi des. detail ed . nmethods by which a skilled artisan

oan anooPe R n el SHERE o TR SHEOEORy ant mal 5 i n r esponse o

adm nistration of a conmpound of the invention. Conbination Therapy [0195]

As not ed [@Ple, Farbaced apimtion. theeoppessieans cpm Ak thegirmiof fablsthos one

i nst ance i : I (" i t her therapeutic agents to bring
do et e oS TR A B el e

about a ect. ection agents will, in large part,

d d i . t t. Oy T | P
O e oo 10238 o 5l Eh B R Iy RRIARY, b2 G moB s ol HelEboMinedh o ayefh09
DeFronzo ifyengion ale copeélsiently diliabetl & tHegwinews ar 128s0) spfal préedddtiortromA number

of studi es have investigated the benefits of conbination therapies with
or al 1Qgerfresspidzsd pagksor a nghKliess, with the uspioha sEFpbCRPRYIANt Mt ab.  (1999)

84:1165-74. I j %%ﬁ%l j : M%)
Di abet es d&l}lé@%ﬁf@:&g@é}%ﬂ%&%&f& ar ?%gt&%e?leag E ) O%Er?@%or{tg%ﬁﬂgf %py Ilpéliogﬁie
Endocr i nareger anchbMegabal framprdteHatietree( Myspywder YeaterBolmkhe tase of aSt . Loui s,
MO 1997); Chiasson J, et al., Ain. Intern. Med. (1994) 121:928-935; Coniff
R et al Presgpized appspl tﬁf flgwrey uny F%J?%‘?teféaﬁil;{f By P{OVIQ?H%‘T‘ .V"}%VNH clived. (1995)
98: 443- 4514 teRAAMONRIMt Ssules and cartridges of, e.g., gelatin for use in an inhaler or insufflator

15  can be formulated containing a powder mix of the compound and a suitable powder base

such as lactose or starch.

[0227] The compounds can be formulated for parenteral administration by injection, e.g.,
by bolus injection or continuous infusion. Formulations for injection can be presented in
unit dosage form, e.g., in ampoules or in multidose containers, 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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Y, et al., D abet. Med. (1996) 13:365-370; Kwiterovich P, Am J. Cardi ol
(1998) 82(12A):3U 17U). These studies indicate that diabetes nodul ation
can be fuwOhero/disogsroved by the addition of a second ageRCTIUS2400868576

t herapeutic regi men. Conbi nati on therapy includes adm nistration of a

si ngl e phamdec fitin foAtordaarige wWitr arii@ablcorhicleat. gG otetidd figogenchem®ter] bafore
provi ded herein and one or nore additional active agents, as well as

admi ni st r'&fi on of a conmpound as provided herein and each active agent in
its own separate pharmaceutical dosage fornul ation. For exanple, a conpound
as provi de&RHerBiercoampuadDppAalioris feimeated amrastal gemperitensseeh &0 t he hunan
subj ect geIABHe! O BcRlfPLRAL.  d0SAARICOMRASHEL AT SUREARA LaRLET OF
capsul e, 'or"each agent can be aditat st ered an separaP oral ébsage

f or mulsat ic@8sa bueerartsepacqipelydosage ohyeomudratliep @b catidesuseds, which ergiaisnd as
provi ded herein and one or npore additional active agents can be

adni ni st 198y {APPLEYLENYFtare jolidpfeedsy feom IGTRPErAtUE:.  concurrently), or at
separately staggered tines (i.e., sequentially). Conbination therapy is
under st odéZfi(H i Incaddigien 40 thetfhurdatiangidesgiibed pervosislyatheesemporedsgfan@dsetiienat i on
t her apy %Pm&gteagggdle notmi-)ézi lzJ1| %’toln.n gué}p{o%\/%nttirllgn rllmrll ati r?ssc%tn b%fad%}iﬁst%ye%yons or
conpl i catrons associ ate Wth) diabetes for reati ng, preventing or

reduci ng ibdpeantdtidl (o edavple ofubogaticablgtoe snteanthstiilarly edratyedtr sy s,
conplications, and disorders), wherein a conpound as provi ded herein can be
ef f ed{i venigctianedhus. (o erArrRle] the compernds gan ks tarmpktedyy i aitifallesp o woetie ofs
TBLE Or T 1) Al . L Coal it

rogl 1 t aapus PRLAE S PO et BRI b STEEAPLR 49 e anee

i nhi bi t orrssifs wce hs garivglydabibiepdarivagng, &ir taghplpt dsm)spadhglg aglableiskk. pepti de- 1
("GLP-1") receptor agonists (such as exanatide) (or GLP-1 mnetics); PPAR

gama agqoR3t]s AkerpatielydlotiRgaslivls systindl foPRfdo g iaphdilARR ugiasmenpeondsst s or
partial agonists; dual PPAR delta, PPAR ganma agoni sts or parti al aqonists;
pan PPAR ABORICDPLOYEE. binospmes agamiutions ye el iaepnsramplss of delvery vehicles

15  or carriers for hydrophobic drugs. In a presently preferred embodiment, long-circulating,
i.e., stealth liposomes can be employed. Such liposomes are generally described in Woodle,
et al., 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 (“DMSQO”) 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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(also referred to as DHEA or its conjugated sul phate ester, DHEA-SO4);
anti gl ucocorticoids; TNFa inhibitors; a-glucosidase inhibitors (such as
acar bose,woizgloasasszyand vogl i bose); sul fonyl ureas (such asTalsb@vpssspam de,
t ol but am de, acet ohexam de, tol azam de, glyburide, gliclazide, glynase,

gl i mepi r icdenposifidngih@eii te h¢tiveriagredivhs de: dontBydit inatthaapidicaity effectihe human
hor none anylin): other insulin, secretogogues_(such as re agllnld

gl i qui dorf@oughdTheatBYnt A BRIRPOSHRAGTHNIEFE] Wl souiee ﬁ%&e}l enjlofichgon
receptor Etg&m D N ; tics;
as well S%]l{e e ag ‘%@“‘é""gggﬁés&gieg%%f ”hf %\?(/El?gfofgt }Fe%ftﬁll nlano e?} il
hyper | i pi ad&nmat,ratamlmd@]s@judgmsntsaf ahﬁjpmscn’mm@ﬂgfbicinns yPeokerorieatiop O @il ]effécnmeh er
exanpl_e of conbin ’(r% ) tgerap can i.n treat besj.t

obes| By- AEIAIBH ECRRUETR Swoiban Sepeual hiphid tean pe

effecti vq{eyaﬂlégggclorgu@m@@m&anw th, for exanple, phenyl propanol am ne,
phent eram ne; di et hyl propi on; mazi ndoI fenfl uram ne; dexfenfluram ne;

phentira t i ; :
phent |1 aTyBe, it AULBARSERNAEq AABR N FATh SR A S perpucoty
agent s ussitciive dlcrseahn bgevinesid witaily dives c¢lyeul@iaisaysdusiontimodelnher ei n a
conpound as I’OVI dgg herei.n can be effectively used in conbination wth,

for exanpglér d@éﬁ‘?ﬁ& %?‘Elsubiec(ts'CB ") receptor antagonists (such as

ri m)nabant% PPAR del ta agonists or partjal Pégonl sts; dual PPAR al pha, PPAR
del téoagdﬂ'%ﬁls Mpregyes: roainCIfé{ga@ﬁht%ftr%Peuaaaffl hecpRpOpHARe ARG haigHTa8t s or
parti al i de Y,

et er ost A SRR I RAARASLARprd Bl fin AHRAERS o BHARERL: O .
dopam ne dddnilecep: oy éqtemhmgmleDsos {therddsatlethg th Gomsfehe popilatomd aapthien

rel easin actor; | ani n nd_ganma no. but c ac BA 0198]
Still an %ﬁl@ﬁaf'ﬁp@sma’?u%aﬁwﬁgﬁ%ﬁn?ﬁ% 03 e lagighs éﬁw(g ﬁ%tﬂﬁeaw%g
\%grere! Inplatg%(e)qr?g% ﬁﬁ:&a&ﬁﬁh@&f&k’ RehL 'tlf%kéia%mlé‘m%@g and §anrt%| &bﬁ‘e‘és&i%ﬁl'lé &abi ons),

15  between LDsp and EDsy. Compounds that exhibit high therapeutic indices are preferred.

The data obtained from these cell culture assays and animal studies can be used in
formulating a dosage range that is not toxic for use in humans. The dosage of such
compounds lies preferably within a range of circulating concentrations that include the EDs
with little or no toxicity. The dosage can vary within this range depending upon the dosage

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.
I).

[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 1 mg to about 500 mg, and
between 1 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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as provided herein can be effectively used in conbination with, for
exanpl e, statins (such as atorvastatin, fluvastatin, |ovastatin,

pravast atwo,20mmgos7mvast ati n), CETP inhi bitors (such asPrCoruseamwapsshy; a
chol esterol absorption inhibitor (such as ezetim be); PPAR al pha agonists
or parti abtab@eapsios;a TORARddaIit & thgamigs bs 0001 pRstiduall 5 agqi &b sveightaf PPAR

al pha, PPAR delta agonists or partial agonists; dual PPAR al pha, PPAR ganmma
agoni st s YPICPERY RAMIHYEIC8t & PratFgIed Ppygee dey: PL 10 BpaRl ée{%aeral@go\mlg tofor

parti al f aci d
Gor i vat v oa SRR B PO RS BT R (TR ZpL e g ik

bezafi br and)in sdon¢ msamydaﬂsj iditigermsiemof shuorevas tieo tesdpeqidic dose level for any

chol estyrani ne); nicot, cid; probucol; hetacarotene; :
Ui Cann GaRsagE PR Oyl Hsperdau o Eiebr SISt bR ey ebiebiedien | n
nmodul at i %ggﬁhﬁdl &%ﬁio?éc@fthéagewﬂ@dﬁwagﬁt %&E@Q%Qt@%e?ﬁ&ﬂh@!ﬁ& tHERIiNd 3

adm nistered in conbination with one or nore of the follow ng active
agent s: awingritrdatedpthel timg dwhiopteaf@dminisirgsioas g rbiot ¢mrstlcmg othgedtugs ghat

h hol h o h
i by ¢ o g PV R R e R P b g A SR R ¢ o

(al so refhenpd ab 0 Well Ghddidtbsd bstheke @SkiDMARE atebn, Si m/ast atin, pravastatin,
fluvastatin, and atorvastatin); an HMG CoA synthase inhibitor; a squal ene

epoxijgas E[OME?]' bA tffical @bsade SHBL 6RE] ﬁ])g% fas&?e%o'ni@ia'alet of 1 ! t%%b&ﬂ@‘@@ Vo
squal ene synthase i nhi bitor); an acyl-coenzyne chol est erol

acyl t r anghlemamee ¢ AQATY, mnhlptﬂ tiroes, pesdeh tn{@nnumeﬁalwsﬁecappﬂobmablet tafieic ongeni ¢
acid and t lts thereof and a chol este

i bi ¢ ort 590 caBaisieh § Bopon Mt R RdonEny Sl e SR Sl RE AE R Ritge
resin, S%ﬁcﬁé‘an%@bﬁﬁﬁéﬂ@"@a@%le ankerld At dlﬁblv@a@tﬂffi@r@ﬁgmﬂﬁ| byd&@ipkmad i ves
of a cross-linked dextran; an LDL receptor inducer rates, such as

cl of i br atthat rpleassfsiasylate osmeke Prassuse.©r bamay géer kpews Bleansgitcanirall@ereleases o
known as pyridoxine) and the pharmaceutically acceptable salts thereof,
such las t[AEHC It sal b negetsaryi ta uBd Qofage sautidothesasingssanccobaharinyvill bé t am n

B3 (also al}()Bgr\émr?t B%hdte %l%tlllecril e thzfa:'%llrt(.:I P%?tﬂern W3S hgtg'crp th%?zhe c?imclanooxrlt%%{] ing

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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vitam ns, such as vitamin C and E and beta carotene; a b-blocker; an

angi otensin |l antagonist; an angi otensin converting enzyne inhibitor; PPAR
al pha agomp=2vm/msos3parti al agoni sts; PPAR del ta agoni st s POT/Usa000i068576

agoni sts; PPAR gamra agoni sts or partial agonists; dual PPAR al pha, PPAR
del t a agamdspsts Mergaikiidliabd aghnosd-&aveulahviBRARgR] fohawePRAR ggpropriagoni sts or
partial agognists; dual PPAR delta, PPAR gamma agoni sts or partial agonists;
pan PPAR ¥R &t%€°r partial agonists; and a platel et aggregation

i nhi bi tor zﬁsjcm@aearri hBRORR, 1 BEEPAMR @&%@&%&&a& on gwlqgrpf fgin
| an a

[Ib/1lla i nogen receptor antagoni sts aspirin. As note ove, a
conpound 4 rpsonwnctesgediemaiter. CHINMR crtrriicnl shits eck giverciorpaite ati million {9 nor e

t han qQne additjonal active agent, far exa , combi nat | on of ound
s o v dBangel Bty RS GRS b gl cevgn: el (CBC L T,
fluvast atd §7 24OBIRI@LIFD. 5PrRYASEAL dthhdag d B NWR S8 dion 3N AbABRUIH fhe OF a
conpound as provided herein with an HMG CoA reductase inhibitor and a

b- bl ockerfollpWR@EPrnaddintitiphaity ¢, singleh el dpahleti ¢ &iiplet; ef fuactei; we natoplat, of a

conpound as_provi ded rei n.and a therapeuticall ffective anmount qf .one
o Mor e PO SR Sl p keGPt et piin ofasRRY bpeled
ant i hyperihicfpied @/Nefe 88 @0t sigAalth@sPRcitOhad @rsdohgdage B indddites the signal in

ant i hyperchol esterol em ¢ agent, such as a chol esterol biosynthesis
i nhi B0t orquestinn wasdrpadenedin HVIG- CoA reduct ase i nhibitor; an HVG CoA synt hase

I nhi bi to r['()%gﬁ]: o Lco&ﬁo%HQNg%%gb@Q lllplll’l% hemMio 1|ra§&{w gl}a)e\rf‘@rg%}{ N4 !bet ase

i nhi bitor as squal'ene synthase 1n acyl - coenzyne A
chol ester cy. nsferase inhibitor:. pr D ini c acid and the
o to-t ndPRE AR Mo reofhdin £h PR SE Ml A CobRs St

absor pti ogith HPh&idnWhes Vaha 8i&BRIA, MEABINPPAR al pha agoni sts or parti al
agoni sts; PPAR delta agonists or partial agonists; dual PPAR al pha, PPAR

del ta agqphsd)s }%pa‘}%hi HPL@g%ip%H%ﬁn&P@Aa@ﬂ%@ﬁbﬂ@lﬁﬁﬁ%%ﬁ@wﬁﬂpﬁi sts or
partial agonists; dual” PPAR delta, PPAR gamma agoni sts or partial agonists;

pan RBAR Rigooinetex coturpa(@éini &gonCst $10%)andndiVOES 1a6ckec®st er ol absor pti on
inhibitor; a bile acid
[0247] Microwave reactions were performed in a Biotage Intiator EXP US.
[0248] When production of starting materials is not particularly described, the compounds
are known or may be prepared analogously 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
5-chloro-7-(chloromethyl)-2,2-dimethyl-2,3-dihydrobenzofuran (5)
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sequestrant ani on exchange resin; a LDL receptor inducer; clofibrate,

fenofi brate, and genfibrozil; vitamn B and the pharmaceutically acceptable
sal ts t heweabio/ospizam n B12 ; an anti-oxidant vitam n; aPboThiSo@r®sss7an
angiotensin Il antagoni st; an angi otensin converting enzynme inhibitor; a

pl at el et aggregaid en inhibitor af '@o n recep¥broant agoni st; aspirin;
phentiram nes, b 3 qdr e ﬁ K@Qﬁpt gsts; S ALUWF 88 ,H bi guani des,
a- gl ucosi dase i or's, || ot ebM#nsull ecre and ingulin can be

used together fQ the pr epar at of a pharmaceuticalT cgnpogjtion useful
for the above-dé$cri bed treaté%ﬁ?s [0261? An S5Rj3i t i ofial exgaﬁ e of

conbi nati on therjapy can be segn. in nodul ati
Bits related &
‘i; pPovEged h

net abol i ¢ syndrone (or

ptons, conplications and
gan be effectively used
i n conbi nati on witl for exambe the gctive nts di scussed above for
nmodul ating or treating dla%etesplobe5| Vﬁ hypegl i pi dem a, at heroscl erosi s,
and/ or their respective related synptons, conplscations and di sorders.
[0202] In a further embodi ment, a conpound of the present invention can be

admi ni st qoe4h]i rstep M ITvAd dobition dfhnémﬁ@f ENbi16- P-ﬁyd}ox?d’én@c%t@(Z 5)@ 4 gihed) &
acid, or another prodrug of halofenic acid, preferably

(-)-(4-c HioedyHermanide 23 mih wa ﬁ@ﬁﬁétmsgﬂﬁwsz%m@détmcg é@+1@m01> and 3-

2- acetyl t e | n

et ho d)s/ gt;llﬂq[r}g ?aggthéﬁ)?ép i enI: Plzﬁ?é % 16rl 1 ?ﬁol cIlﬂ %usﬁ)ﬁ}rlrsg{;ﬁ Bv;}p }6{1 Gatédniﬁg]togrb%& ?§S
conpoynd Msogledw @eth thﬁllpﬁamramﬂlu&:dmlﬂﬂwaﬂ&h (iﬁ) DY, .anfl 0RO4kkedTRizh Bﬂil_?ﬂacetate
inhibitors useful in the present invention are sitagliptin (Merck)

vi | dagl i gEiX? (INIBQ/aT]?q %IﬁamBMB’eEﬁWESO‘PQH%QQCMe&thﬁlj SQdBFP sléate.Nflesred @&u. bb) ,
R1438 (am, LiRYEL A 6 rdsf3RE NG pubifEa B EHBRaldIPMAL (h Sh e ENSHL
? P32/ 98

(Prosidion
hexanes) to provide the desired ester (1).

di sorders), wher

[0250] Step 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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(i sol eucine thiozolidide) (Probiodrug), GSK823093C (Denagliptin) (G axo
Sm t hkline), SYR-322 (Al ogliptin) (Takeda), NN 7201 (NovoNordisk), ALS2-0426
(Al ant os)woQ@osns3BD, Flatt PR, Bailey CJ, Dipeptidyl pepriusa®eo/nsd37¢ DPP4)
inhibitors: a newy energing drug class for the treatnment of Type II
di abet es,thEndiedrest dad acetBles 10 RS fol2B0&] byda dbd@ate@Spdiuhy @il fatersdedsP4
inhibitors are sita IiBti n, vildagliptin, Denagliptin, saxagliptin, and

T

al ogl i pt iSyutiopyEh B PEF e e Vith et ciateind Wlqredyihrensh padepf

vi | dagl | Rkiift. 1hde8rbifadRIReUNL.Afic 0! AR SNl LaRIbRER A RELST ar e
adm ni stered in a single dosage or In separate dosages. The single dosage
i s adm ni'Bteareducowaeepuifed\bycilidanget clpbmatography 40-d8Y% BT ia heampound as
provi ded her.gi & %d P4 }{é)?h‘t bitor are adm nistered is separate dosages,

t he ddsade8vEah e’ I60hol EPed once a day or multiple times a day. [0206]
A compound_as provided herein and DPP4 inhibitor_can be dosed at the sane

time, witiB?]seMer & Teiaigdwion of comppuphide ol -BY erfblPramoByn gegiontile imle, a
conmpound j j P4 4i-nhiRi : in the
o 5 RO 50 RLRLE O PES L LR 060850 SPORLI o

Al t er nat icoetantrated it hecuworThenesidee waonfiswhedas ethybadeced wishel withndtea abiPP4

inhibitor js sed followed with a secqond dose of c ound as provi ded
her ei n aruigr 15 BrssAtG IR B SFPHCREe DS sogigp WP IR eHcge Copdsafaied ¢
can he ne;essSaAf Yné Ebsﬁﬂ%s%hﬁf(}e@@?@H%ﬁmﬁfgr@h%%@%‘ﬂt(ﬁ@c Rr}{&h&%ﬂtoher ern

and/ or DPP4 inhibitor once a day or nore than once a day, or betore or
after a meavide ggmpdund (B 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 term natemediete@py in conjunction with

i ndi vi dual pati ent . 10208] | di rent . when .t h d
orovi ded het ai n- anfly g PRH A PEBP B AT S BPBE @ oi ngl 0. dosage,

t he conpound and DPP4 inhibitor arepofornul ated i nto aosingle o, single

I r in | e. n_{h n A PhsP
table, or a s apsyl e ,EOHEE?%]; d a ’
HO
F stepA O I stepg O™ I Step C
6 7

o o]
F XN “Opt Ha PdIC F OFt
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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DPP4 inhibitor are adm nistered in separate dosages, the conpound is
formulated into a pill, tablet or capsule and the DPP4 inhibitor is

f or mul at ewloi2ntoses3geparate pill or capsule. [0209] WhenPaTAS2@oOsRs7@s
provi ded herein and DPP4 inhibitor are adm nistered in separate dosages,

t he conpqo02s5]caStep B: ddm mixsireroed Sidllﬂﬁbroaﬁnﬁydrhﬁyﬂaﬁaﬂdéhyhb loé)t@r26qan2 e

adm ni stered_next, follow ng adm nistration of the conpound. Alternatlvely

t he DPP4 MMRDpIdgrotasamyearbatirienild¢tes 484 f*@@?l)é}hel%@l%%@% Qmlgavas
admi ni st e8¢y H&fig} c}g&‘?det %R%W%&Pﬁd Liidd &’gml%{r‘%%t E@bc OfheABLk toﬂﬁva%econd

adm nistration c by ‘a ed practiti I'n onee
the fir stdikdnlwitls et hohextecednpdustblylasetpteaBixdedmbe rdierorgmac BRRAwas dried

i nhi bi_t or is.follaowed..i te b he sec dadmnlstratl
Comporing er R SIS b SonPRRed i iy e 1R st s Tt
t he Seco%lﬁﬁ%}ﬁb&bfo%}dpﬁg oh%ﬂi@htggl - BH0% RHHARS in RexThéWtEsord Q- ('Ebﬁ%iztl&é‘y) 15

m nutes, 30 ninutes m nutes, 1 hour, 2 hours, 3 hours, hours, 5
hours, 6 hbydifhiorgbehealdehydg(hours, 9 hours, 10 hours, 1 1 hours, or 12 hours
fol | ow ng the first admnistration. Yet another enbodi ment provi des for the
adm ni st r[ﬂ256jn Siep & : dosioticrdofadts (henoyldxheeB, ﬁeltﬂaiomot&nddldﬁhywm (imaigpiSBér in

t he nornin I by the istra conp provi ded herein
and/ or { figf\eg‘f) %’l ﬂi’cf’i’é(?gt@'éﬁle‘i’@ rl%?ﬂﬂ?‘oﬂﬁmg’d’ﬁl ;f? ggﬁ gtal]mémﬁ?]égbnt

i nvenp Or’tethf}f%fd?ﬁ’ﬁnf(g i) Geds VX el Bort2 ﬂﬁt??sfh@frea%tﬁf?%@@&%eﬁf?a@ﬂ Vi Agg
herein and/or DPP4 inhibitor, either in oral or injectable doses. In

addi ti on and wahe)uoﬁml by fleshscaonn ahiinrago gripghy A 00 GroE€¥Aainl Hex ees aite give (E)-

i nformati gn I desc e .us att endant benefits of

the dr ugs%? i t@a@ Z%Soxv?%? ‘%lﬂuaﬁoghgly@sg %CE@W af*?@ber | pi dem' a,

at her oscl s.an lic nd/ or t res ve rel ated

synpt ons [S{Z:%apﬁ EH?TO'% L @ﬁrﬂ%fﬁ%ﬁf‘é%@%b%&ﬁ%ﬁ%ﬁ né( & unit doses

are thosendfogehhRAEHE.8ion42bafol LPAkHol ATORG T3 5RRAIPAAE (141 g vent i on

vi des S I vel s

g 15  Degussa type). A balloon ofg hydrogen gas was added and the reaction was evacuated and

back-filled with hydrogen three times. The reaction was stirred under a hydrogen balloon

overnight 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)
O 0 o
F Br \)kOEt FQ/VJ\OE': H2, Pd/C FI;/\)‘\OE':
Pd(OAc)
HO I P(o-Tonﬁg, HO HO
Et;N, DMF P Step B Fo
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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gl ucose in a subject by adm nistering a conpound as provided herein and a
DPP4 i nhibitor. The nmethod conprises admnistering a therapeutically

ef f ect i vewarmounisoss? t he conpound and DPP4 i nhi bitor to trhe/usammbss7dhe

met hod further conprises steps to neasure bl ood glucose |evels before and
af t er adniith Bi0A&d (20050mls. Tpghiid [Berspra¥icotineehrd wastied \BBP&arieﬁtﬁ bitor.

Bl ood glucose | evels are easily nmeasured by numerous comerci al avail abl e

gl ucose ndRinbk PHEe Hd¥inglesandidited pugsipdany pyéde- g%f%é%eatr%mpé%md@é%n& bl ood
or uri ne,w adaéd SerJt%Ftsolla SI‘FWQS cﬁlc@ﬁ’t‘#&ﬁ&i HER 5o CRIR r@g éqﬁrfgggﬁg W":ég by

connercral y aval uconeters at do not requir urine
sanpl es. {1&2&R jwvasmolt vinich he;squeadrz xdf0 hhj) snd drveeinbiafiiordothe e sl eesl pmddwdzsa bght-

s or Sui dGHONSP i i B RS QeiSp” FARF BICEBI A i 4t FotP R BrH CBY RAFRAT ot or | g

a ther ap%&d&ehw ae%eetyemew%p@r My QMR ®0MARAENE38%7 BPRA ji-nt8 OiH,0r to
the mammal . The nethod further conprises steps to neasure bl ood insulin

| evel s beHH?r é oam@, Jaf 8 rHadhd) nb-89 (dat/i-ohd. 9Hzt hid), Sarigdund)ahdo 49.0PP4.1 Hz,

i nhi bi tor vels are easily measured by well-known insulin

nnnrtorrﬁgb iggg fhalkﬁegg re insulin fronrsanples of bl ood or urine or

as t aught ei 213] anot IS I ventro ovi t hods
i ner eéﬁgﬁfd RIAN Gt S e ia i ek wipyte ytdrwpﬁrrﬁrﬁwrsy % (1)

CO”DQ@“d(Tﬁsﬁﬁ'§29%Mﬁ@$h9&hﬁﬂﬁ(20&ﬁﬁ%%ds&ﬂkﬁﬁ%ﬂt(Sﬂh@ 1m%rﬁ%hﬂ§tg$§r§lp-

and he met hod conprises administering a t her apeuti call ective
amount ofbadoemafpinuineReasap ey a@t@d and tlesi maetmm @Bmawaltndmnddwaclt«ﬁﬂltcﬂa itmmal .

The nethqd further co ses ) re.blood retin | ) before
and ar etosiReh AgEs GRRE e FearhE s sRaPEEREE S ovacn bR EoR gt &

i nhi bi t ortemBtaiee, |fﬂt%fe@tthﬂ>ugﬁ“d%|a§ ofE@it@asd donceMasedl RAabyy 168dite &Hﬁvm(a fcretin
noni toring assays as taught herein. [0214] Yet another aspect of this

i nvent i orfiBeqsQi repetphieald) rsepanedie(1hg bl ood triglyceride levels in a

subj ect by adm nistering a conpound as provided herein and a DPP4
15 Intermediate 4

ethyl 2-(3,5-difluoro-4-hydroxyphenyl)cyclopropanecarboxylate (12)
NH

Me. )J\ ,NO2
F Br \)kOEt F. \)J\ F
OEt OEt
—_— Pd(OAc), / aq. KOH
HO E?é—%%s HO HO
F Et;N, 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  ml), 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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i nhibitor. The nmethod conprises adm nistering a therapeutically effective
anount of the conpound and DPP4 inhibitor to the mammal. The nethod further
conpri seswetepasvsz7nmeasure bl ood triglycerides | evel s beCors2anmesie er

adm ni stration of the conpound and DPP4 inhibitor. Blood triglyceride

| evel s aneceadihk Yesuagyredpinte nasittens, watee hithaleptanay habl B) xhe\driedso t hat
nmeasure bl ood triglyceride |evels fron1san£$es of bIood [ 0215 A further

aspect ofaﬁorﬁlglﬁdﬁmnreﬁuwwha@syw@w&é e mgihsy | 191‘§3rd‘é?§tCPP‘€?n Ay ng in a
subj ect %c%iw dﬂtahﬁaalggnﬁ dEArRPLEA. P 1h(ig*a§’a"g£.‘1\é%hi)]%r&oﬁ d AN RCH0o IR t or -

The neth conprises adm ni steri'ng a thérapeutically effective anount’ of a
conpound @3Chy dvi.ded, Her Ei.9HantH DPRY (dnh&Bix Be, 2HY), 626 (drahed.9 HA)2Hg)

Anot her t this inpventio royide d of increasing insulin
produStigigf&’ ﬁi)4gpéﬂ‘£6ﬁq§hﬁg&§ gﬁh?%ifnﬁ;?g 'histering a conpound as
provi ded herein _and a DPP4 inhibitor. The nethod conprises admnistering a
t her apeutP2@l]| Step 1Bec",ft°. 2B ixAwE 9 - Bethyl- %ﬁﬁ%ﬂnﬁdﬂ%sogpwh&éélT%Aé}eﬁlCand DPP4

i D1 Olcql 3% WBSTRI10 o 14, A AEh L B ST 85 GISFRT )P0 BARH! ©

insulin prod tion inislet ce eta ancreas before
and af t eraddelin noldtspiationof pbtagshen bpdrpeidad] a6@ ghinDPRér hmlbi Adter stirhieg farsul i n

product i islets, an bet cells eaS| ured b | 1-kno

assays, oi]mé[gltﬁ‘tsa%ua‘i’lrﬁl‘)ﬂ@?&erye Wﬁhﬂeaﬁ ACYEeN § Fﬁ@P %&é@ﬁl%ﬂg WA GET on
proviides pRtbRESH of eﬂa§p§@3 demldr§J4q{ydw§@hé®m>at@1@e (51'021(23% by o RNt eri ng
a conpound as provi ded herein and i nhi bi tor hod conpri ses

adn1n|stemMmgHXhmhéaub%htAq@hkmméﬁméahumdﬂanuth(%ﬁfhgcb@®mmnd)wss@kbd|ded

h i DPPA4 h t to.th th furth t
o e s o gRelpy AL RO bubb e TP Bepareg e s e b S BRE T neut T

bef ore anfhtiahll eleatifotetandkblaio®ind hlagRPANNLe@idya 4IRS TRhieRiltifg darkhe
insulin production of islets and beta cells are easily neasured by

wel | - knovinixiae aps stiged P audnt 4 hewreppd acetic acid (6 drops) was added to quench any

15  excess reagent. After removal of solvent in vacuo, the residue was purified by
chromatography on silica gel (0-30% EtOAc in hexanes) to afford the desired product (12)
as a white solid. 'H NMR (400 MHz, CDCl3) d: 6.67 (d, J = 8.4 Hz, 2H), 5.05 (br, 1H), 4.20
(9, J=7.1Hz, 2H), 2.45 - 2.40 (m, 1H), 1.87 — 1.74 (m, 1H), 1.39 — 1.14 (m, SH).

Intermediate 5

20 (2,2-dimethylchroman-8-yl)methanol (16)
o)
OH 0 o O
0 MeMgCl  HO H2SO4 _-Buli_ OH
- AcOH Co;
Step A Step B Step C
13 14 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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[ 0218] The conpounds that are used in the nethods of the present invention
can be incorporated into a variety of fornulations and nedi canents for

t her apeutwo 2atvismi3gt rati on. More particul arly, a conmpouRrdTAS2@906385ded
herein can be formul ated into pharnmaceutical conpositions by conbi nation

W t h appr@hilatdeop wikerovactulyigialley. Thesatwdl wacalfdddos1 Ok, The udodich wand can
be formul ated intgo preparations in solid, sem-solid, liquid or gaseous
forms, sutneiedmdtige soldavgsaribesl)gnd pxtragiesayih sthybacsitg &s’f 23ddeble gel s,
slurri es’orgiﬂ’i]é gﬁﬂatc&’wecrglcblﬂlbﬁ@é; dridRRES R h @ﬁlfaté,gilf‘ae%d éﬁg%on&eﬁjﬂ‘a{eagﬁs and
aer osol s. such, adm nistration of the conpounds can be achieved in

vari ous waysq to otedinchengxpocted corbpamdl (13 sctwhite pravdent eral , i ntraperitoneal,
intradermal, transdermal, and/or intratracheal adm nistration. Moreover,

t he cenpqoReB]caStep B: adedhol s1BNBH o M2.2 nhraclalwak dlsbared thadtesy 8di€ @ TmiRaREr , i n
a depot or sustained release fornulation. In addition, the conpounds can be

adni ni st ex0dasilirg acidpwacided (02mb). Theesdwinsotrdicatedrit b flofandPdpisaten t h
comon €x té}'a%fﬁn dk 's&ﬁﬁ&%}oodfo_o?ﬁ)r fobf t8m Ql%r&%@m;z%s hﬁ'&eQi.. Rl ek firre OF
formul ated as eliXirs or Solutions for convenient oral adm ni stration, or
adm ni st evacxbyitetl vath ethylaneseyl ar25anl), nhe @gemo estracoutvers.coiiibénedodniaundgs can

be adm ni sh}gr ed ragl?dernall , and (gan be fﬂ,{lrml ted as s S(Ejgli ned rel ease
dosage f SPARTLHY%HETIPTe @nd $p1ecR B (it Ral PHESKYRIS SLEHEY ORI HEM |
conbijpat i RRiMbR (BRENLiIPHART S MMHSHNEYrHAR: @8).used in conbination with other
known compounds. [0220] Suitable formulations for use in the present

inventio f A 1.hgt on’' . jrcal | ({MacC, bl i shin
: a[{%'.lﬁht - RS 3 h SR AiqE shing
Conpany E[Q%%Q) %Eﬁiéaé[g)l phi a!&POX, %ﬁp elﬁﬂ)(i égI\(;\%Li’ch5 |ﬁ(s:1 i ncor %)o‘%%t eé1 ﬁer ein by
r ef er encenhjhveodiethyl éther @0 mil)efA sduii@wodonpeithd dkt) (4L odPagnad) invHY p]. see,
Langer, Scienc 199 249: 1527- 1533, which_ is incgrporated herein by
r ef er ence’l Y rﬁnsfafﬁ#gé]e?ﬁwrc s aééwﬁi@ml% Noudes PEBGTRRR Fomelsh e
manuf act ye&eioh W 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-1H-inden-1-yl)acetate (22)
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manner that is known to those of skill in the art, i.e., by neans of
conventional m xing, dissolving, granul ating, dragee-naking, |evigating,
enul si f yiwg,20ewvmse§33ul ati ng, entrappi ng or |yophilizing proasse@escssThe
fol | owi ng net hods and excipients are rrerely exenplary and are in no way

limting. [0221] d:orolnje thec nd optlonalldyaDPP4
i nhi bitor can be | at ecﬁ@y t| o] by di 350 I_Uﬁ_né_. suspendi ng or
enul si fying thé'f?1 i n aﬂH aquEOUS nonaé]ueo oNVent, 'such as veget abl e or

other simlar oils, synthetic ali phatpa a id gl ycepi desstegBt ers of hi gher

al i phatic acids or propylene glycol; and i f desired, with conve nti onal

addi tives such as _sol ubilizers, isotonic agent® suspending agents,

enul si fying agen stabi liz s, an I veriivegg Pr (;ferabl dehe
conpounds of t ?th n ¢ f orrated in gus sol utions,
preferably in pIhy5| oI oglocal | y “conpét i Bl e” buf 8 S"%uch cas s' solution,

Ri nger's sol ution, 1@r physi oiteifi cal sahé ne buffep. ForI t r ansnucosal

adm ni stration, penetrants appropriate to the barrier to be perneated are
used in the formnmulation. Such penetrants are geneally known in the art.
[0222] For oral adm nistratiga{ the conpound and gptionally DPP4 inhibitors
can be fornul atedPoceadi y cofbi mBAg Wit Qha( me@@utically acceptable
carriers that are well @ﬂ n the art. Srriers enabl e t he conpounds
to be formul at estegs t aBl et's, pi | | sstephr agexEs, > capsul es, emul si ons,

l'i pophilic and hydroph|I|é1suspen5|ons | i quiegls, gels, syrups, slurries,
suspensions and the |like, for oral ingestion by a patient to be treated.

Phar maceybpest Sreppariatd @hsidnt mRdldhic Usig (SAP oD2O ORI IAGyRMingi (30 RAL) W
conpounds with a solid excipient, optionally grinding a resulting mxture,

and pr ocesdehdfiuneo- %m@tthﬁxe/b@izalgiﬁhmﬂ @62, 494 emabdidireidinedl emdixThe ar i es
| T desi regactlpg l\xfalg LA 30 %H? Wate‘i1 %g%ﬁ?é:dg{zg%lr)%lﬁ%?& ﬁ% 831 threﬁQ& IQ’—IC?r e

parti cul ar such as toI

or sonbi t@) mioelThy |pﬁéi:ﬁ)1ﬁteﬁlﬁﬁbéhidt 01173 waly @huased ﬁpﬁlt@ﬁaﬁrp[hcewamd Z)ﬁthS\K/ﬁéﬂ h,
wheat

[0267] Step B: To a solution of (17) (25 g, 127 mmol) in ethanol (40 mL) was added
Pd/C (2 g, 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 under a
hydrogen balloon overnight at room temperature, filtered through a pad of celite and

10 concentrated in vacuo to provide compound (18).

[0268] Step C: To a 20 mL microwave tube was added compound (18) (2.00 g, 10.1
mmol) and methylsulfonic acid (15 mL). The tube was sealed and heated at 90 °C for 10
minutes. The resulting solution was poured into an ice bath, neutralized to pH 7 with
aqueous NaOH. The resulting precipitate was collected by filtration and washed with water

15  to provide 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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starch, rice starch, potato starch, gelatin, gumtragacanth, nethyl
cel | ul ose, hydroxypropyl net hyl -cel | ul ose, sodi um car boxynet hyl cel | ul ose,
and/ or powvgwenriydspsarr ol i done. | f desired, disintegratingpragdarst@oness’be
added, such as the crosslinked polyvinyl pyrrolidone, agar, or alginic acid
or a sal tacttarr@af50cmCh Ase SNk @@ Wateeon[bDZA3Yridd @ge codiomaslfaee provi ded
with suitable coatings. For thlsﬁﬁur pose, concentrated sugar sol utions can

be used, Wﬁf‘%f’nanéié%‘?nﬁf‘ﬁ‘tﬁia@ﬁdﬂ Pgcudorithaitridiny &y RiBitied byflash colgmpyi ny|

pyrroli d% om§t %IQ&P;P% 1Et®§|'c¥1?h%h§é3% gh%?&%' the BAGHeQesbt BN QX &€

| acquer sol uti d suitabl e organi'c solvents or sol vent m Xt ures.

Dyest uf f ssanerpi gnents can be added to the tablets or dragee coatings for
identification or to characterize different conbinations of active conpound
dosess [ QB2ZA]] F¥tep Fadeud sio(hﬁionwaMr(aUDCgﬂS 2trhﬂ1bl)ﬁﬁ6thbﬁolL($@dﬂQrv®ds|ay1dei:d’lC| ude
push-fit gﬁgsules made of gelatin, as well soft, seal ed capsul es made of
gel atin diC40 Bﬁas%%.%ﬂssaém %@a%@qmirhaﬂr%ﬁn 8ot Bt ¥lded whd thsusastiont

capsul es can. Gantal Mdtuiek-agikd Yen HEFd ﬁgﬁ‘ ?tﬂg@s %@r&c%ﬁv}%%ﬁr&l[ Ma%EEUCh as
| act ose, binders such as starches, cants such as t

magnesi urhystezan atkocanoermoghtiao nainh ;empetamlnlel fik@ed thréupghsopdd afapklaad, t he
active conpounds .can be dissol ved or 3% ended in suitable liquids, such as
fatty oil! “ﬁW&Eﬁd”ﬁ%@@ﬁ?PﬁWI Cquﬂﬁl %ﬁlyethylene glycols. In addition,

stabilizers can be a rmul ations for oral adm ni stration should

be i d0dod9gEd Sttep Eb |T@ arse%utgoa@ﬁ e%talhﬁ% 6k ¥agi ormnpgd pirgichtgiomsihang (40 mL)
adm ni strg gb“@rlwas A8 £ OIBRTilbRANE: G ’P%’Z@G? Q%Jl?; Llorle i ifked kqzenges

formulated in a conventional nanner. nlnlstratlon by
i nhal at i drourstdne cpnemqhad wdeh dtbanoliSemag ﬁcﬂroduedg)yta)satdmeqbsdaem ofi STD\Zlﬁmﬂll on are
convenieg%ﬂy dellver n the formof an aerosol res ntation from
pressuri (56P ERe Ry Vs PR iads drigh 3 §r§ %rl atﬁr ¢ ant ,
e.g., di ciah%ﬁéisntruee EPPRLBADSbtal thé Bk&cefdlﬁﬂed&mzlyane
dlchlorotetrafluoroethane car bon di oxi d
15 Intermediate 7
ethyl 2-(2-(3,5-difluoro-4-hydroxyphenyl)cyclopropyl)acetate (506)
NH
F Br \)LOEt NO H _PhCHaBr
@/ _— Pd(OAc)Z/aq KOH chos/ DMF
HO Pd(OAC),
F E'E:NT%K?E Step B StepC
Step A
L|AIH4 OH _DMSO, (COCh, Y PhsP(C))CH,OCH,
CH20|2 [MegSiloNLi / THF
Step D Step E F 502 Step F
_HCl(@a) H AgNO, /H,0/ EtOH_ HC,
NaOH (aqg.) EtOH
Step G Step H
10% PdIC_ F OEt
Ho, EtOH 0
Step | F 506

[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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or other suitable gas, or frompropellant-free, dry-powler inhalers. In the
case of a pressurized aerosol the dosage unit can be determ ned by

provi di ngve 20mlo8es3to del i ver a netered anount. Capsul espamdSe@mtsssdges of ,
e.g., gelatin for use in an inhaler or insufflator can be formnul ated

cont ai ni ngLR ppbadien (Iﬁ Xcetdte {129 ¢ PRt RAMd ai-s4olypldsphipe\2ig4d chasenmoigh as

| act ose or starch. [0227] The, conpounds can be formul ated for parenteral

admi ni st rEEPON2- dyre K BiE Wahseaéedg}n theglagsdphesandniy actirsd 2bt L Eneyerrishis2 1
i nfusion. hoGRS r’THe%%é&f&ﬁ \x];a(g cobfég%;}do?{pte er eaﬁgﬁﬁgggglﬂ()gﬂﬂmvgs Qcﬁf%ag?héor m

e.g., in arrp es or in nmultidose contal ners preservati ve.
The conpasixturenss s@med ok 80 sniotte§ cfrlweeda:hroslgh pelits iand sinseslobith EGMsc C)]J()Oe'nﬂi.l Ixsi ons

inoily o ueous vehic a ormul.ato ent s s S
Cspord o, PEERER YR o G0 & 2o mh Sl SR bRt
formul at 'tHé‘§qJe9ﬁs E%&ﬂ&seéxﬁlact@&iwlﬂﬁlﬁUAét(BQ%L QQ‘) ude &g&iﬁ‘@l&%&%éﬂé' ons of the
active conpounds in water-soluble form Additionally, suspensi ons of the

act i vgl ccnlwpdmﬁdglndazwstn]ei witepatesd(188 ndfapr%mnrat(éo%mlb} anq‘hfhe@t o sedispensi ons.
S .
Sun bt e L BRPRL 3R b LS LS ARy Shita S PR g e

or Ii POS Qieso. meu@s@uﬁqgl pr@FidtONas HRPRASW MASd Gath Hepha( D HUbSL adesiet hat
i ncrease the viscosity of the susgnm on, such as sodi um car boxynet hyl

cel | UPos exffosghsidegired pypdwra kB4 h7.0 iiiso%l]aghtsb’eﬂtDWéob@tsB@H@@tb?f lecmr 3380
contain sy b&e%?ﬂafed%& ?t?!a r{%@ itPor@( de%%?&‘gﬁodhga(h 2'9%8 Eleyéﬁo%os' . Hﬁmf the

corrpounds o al preparati hi g rat e I'ons.
Al t er nat i(4ed WHZ, IEDECIe) 3: \7/e50 (Idg] edisentz,clan, 'D®9I(d1],pbﬂd\66erf Qe 6.09 (G;orst3.fution
with a suitabl e vehicle en-free water, before use.

[0229] THéZ éélr}p%%&r Lk 4a46s(8 be 7f]oHFnﬂIg{éc? ith Jrett &z éHPrpom tions such as

SUppOSI tories or retention enenas, 9 cont ai ni ng convent i onal
supposi t dPy7Hasuep Hidie aamixture of N-methyl-N’-nitro-N-nitrosoguanidine (TCI-America

15  catalogue # M0527, 10 g on a dry weight basis, 0.068 mol) in ether (150 mL) at 0 °C was
added a cold solution of KOH (12.60 g) in water (21 mL). After stirring for 2 minutes, a
portion of the yellow ethereal solution of the resulting diazomethane was added to a
solution of ethyl 3-(3,5-difluoro-4-hydroxyphenyl)acrylate (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, CDCls) 8: 6.67 (d, J = 8.4 Hz, 2H), 5.05 (br, 1H), 4.20 (g, J=7.1
Hz, 2H), 2.45 - 2.40 (m, 1H), 1.87 — 1.74 (m, 1H), 1.39 — 1.14 (m, SH).

[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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cocoa butter, carbowaxes, polyethylene glycols or other glycerides, all of

which nelt at body tenperature, yet are solidified at roomtenperature.

[ 0230] | rwaddioisess7t o t he fornmul ati ons descri bed previ oesiryys2eda@68sasrpounds

can also be fornul ated as a depot preparation. Such |ong acting

f or mul at i drissie@IproducaBo0N sk enie sbiyd. | HNMRt(@00 MHA, CDCIe}RIMH0e, 7.43 (m,

subcut anequsl intranusculargy) ar bé intranmuscul ar injectian for
o miildle

. Thus,
exanpl o, e/ S8mplotm Thnohe Hu 24 G PR L pot 15w BB A3

hydr ophobj ten aks _(f X i han 1{ ceptable oil) or
ion exchg%gig?égphg?§oﬂ’22“@&35?%gfya§§f§%$g¥%339v5¥P@ggfﬁfbr exanple, as a

spari ngl u It . nativel ther.~del i yvery systenms for
hydrophoﬁpgﬂ%h§%§%Z§J$ﬁ%%ﬁégé#ggﬁﬁggqgéh&ggﬁg%g?gfégygkh%%géﬁgégand

emul sisonragamedbdx ko vB00exaMpL £&2HMmntkd) invetiyhydedtuehg$0 ail) aa PC eras afldsd
hydr ophobi c drugs. 1n a &Lesently Freferred.enbodinent, | ong-circul ati ng,

i e., stealAHiMPIOHbs1EidR chErdripl Bed MIESHERTNE PEVREINRE A UESRER APV,
descr i becg it OW@'A% ’wa(?tad@éd Tnth solE Iﬁ%s Mrediogil@m%ﬁﬁes. %{C(QU}H& rwa% of
SO ed rel ease

t he present invention can a e adm ni stered by control nmeans
and/ or delddedind tewicwmse wacitires fohasalditdsat | ®ednutes, Blt&ed Babegi cdlixs and

3,845, 770; 3,916, ; . 536, 809; 3,598,123: and 4,008, 719. [0232 rtain
or gani ¢ sr%ﬂs%mng Egé%ﬁ ilée gltﬁ?&%)‘?’% BPIPH?P?‘}gb"(tW _ qACa*fnéioW%I_ He- g’ﬁ%eegyed.
Addi tiigona; iy wafelVBrif® PRy Bd%ﬂ oainPa & dn\ﬂecroﬁgelrft@téggn @am% atfoRf bsbease

system such as seniperneable nmatrices of solid hydrophobic polymers
cont ai ni nigsirdreprotient 4Btk ¢ calgpdnss. liavid. (Tha predpgewaofufcisntdy padie bd ede

mat eri al s;..haye. been est ahl i she nd skilled. iqn the
rt e sus clitniiy SRR O e Ba Sy on STEE TR S0 B L0 et

rel ease th® compaudel) fa59 @, Tevn hewt sSHUB. toos OMeY, 3580 3lay sm, 1192331 -Thes

phar maceuti cal conpositions also can conprise suitable solid or gel phase
carri ers @ 1ERch-pi edtd). (el Bbpl @5 -0183<ucRHarri ers or excipi ents include but

are not limted to
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, /=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, 1H), 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, CDCl3) &: 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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cal cium carbonate, cal ci um phosphate, various sugars, starches, cellul ose
derivatives, gelatin, and polyners such as pol yethyl ene glycols. [0234]

Phar mnacewo0alo/e3sposi ti ons suitable for use in the pre®emus2ewWATON

i ncl udeconpositions wherein the active ingredients are contained in a

t her apeutdi tad (i, €ff, es7i-ve7ammupil). The anount of conposition adm nistered
wll, of course, be dependent on the subject being treated, on the
subject's weight, the severity of tlherédihie®t i on, the nmanner of

adm ni stration and the judgnent of the prescribing physician. Determ nation
of an effective anpunt ise‘gﬂi4‘(WY4¥PWRhﬁW1€H@&EﬁWPI(§p7§f those skilled in
the art, especially in light of the detail ed disclosure provided herein.
[0235] For any conpound us;@Qﬂﬁ*&h%\nﬁPﬁbd of Ahe plesent invention, a
therapeutical ly effectiveg can gecgsti mat initially fromcell culture
assays, ani mal nodels, or mcrodosigg,of ht®an sujgj ects. [0236] Moreover,
toxicity and therapeutic efficacy of the conpounds descri bed herein can be

det er @i t ] i {
expor Dot 2o R 1 P IR S o R P 0 STt Po et o0
50% of t hetrghgptdfatah 6N I3 nehstadéedER5RiN tdrbordas 28 hey, AFSUhinoBl any eefyl ecti ve in

50% of the population). The dose ratio between toxic and therapeutic effect
is the tHEpRpESGAiedH HEe) IdmMmelaandhedsastien sag stiged HoOr 5196 BSitwWERh LD50 and
ED50 . I: R j Ut i Gk ndi I re . The
data obt i ean pieLEE Ul ot 0 LAR ML o UG R Al IR A T2
i n for nullagdr s aridd sagaodmangalfabatilteiednoid doaxdntratedrin us@io. MhéteyRing wafhe
dosage of such_ conmpounds lies preferably within a range of circul atin

/ ) g9
concaft r AigiRd by Alaeh Fofmp garampiogpty o) tiica ol i hsranes apdkiQ@ie (o affeid dosage
can vary g QHQQQJnggwg hgggggg;¥g7ypon the dosage form enployed and the

2= ypRClEHho i

route of adm nistrati 1l 1zed. ‘exact formul ation, route of
adm ni strati on and dosage can be Chﬂéﬁﬂaﬂ&eﬁhe i ndi vi dual physician in view
of the patient's

7-(chloromethyl)-2-methylbenzo[b]thiophene (511)

5 Os_OH OH cl
T n-butyllithium
S CO,() S BH4-THF S SOCl, S
- - _ - _——
N\ N\ N\ N\
Step A Step B StepC

508 509 510 511

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 1N 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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condition (see, e.g., Fingl, et al., 1975 In: The Pharnacol ogi cal Basis of
Therapeutics, Ch. 1). [0237] The anmount of a conpound as provided herein
that can we 20owisd3sed with a carrier material to producepraTdisSaghvmcsiosage
formw Il vary dependi ng upon the di sease treated, the mammali an speci es,
and the palditioauaiconiptite, alic cudiion wisrAlowed to Wawe Yefooneenpegenenad stutdle,

sui tabl e un|t doses for the conpounds of the present invention can, for

exanpl e, fBY & afdignpl éaﬁ@rm%e@@%%wa@ cqolgd 19 § "G bd Auensher hytheddiligB Rt 1ng t o
about 50 d. I'n
Aot her auRdie T HIRa AT L apa bl Medn i Rt E SOTEmd.
doses carmixelramats dilstté meith aﬁhmrl act¢tiannd machea \dmlybmhmndedm:dpiver sadjur® sulflgte,5 or

6 ti t prefer 1 or 2 tines hetota dosage
Por as70 TRl btiand SoReRitihe siio whv e 0E e beu BT gl Ry gh - o
subj ect qgm)etqr@oglgsg[g%u)gg\acgiogggf&lrred dosage is 0.01 to about 1.5 ng per
kg wei ght of subject per adm ni stratl on, and such therapy can extend for a

nunber of RLEUY c t ood,
however, [t %@3 tS%gf) speci (?ﬁﬂl C@Q@%‘é evel o?ég?lnméﬁzg{a? %clij 4 SYMVJA% |t$e)%n H:@(éﬁ &
depend orsoRutioarot dteyalathof esanp«szmrgumdu mmot)he damqrvmbtjnamﬁf (&mmlg.pﬁm fic

conmpound e oyed t he age,. bqd ht, gener al alth, sex and diet of

t he i ndi JF?}NE‘QP Iy EfusgWas %‘g’ff‘é*cﬂng g%roé?ﬁhtep’&ﬁ{aé“%?o Toli Thed ey tt”iébsr?ﬁ“tf%e
rate 1of exalRELQRA sRING Rmﬁilrs*dgﬁ’at&lﬂ %dlﬂﬁ\b?ca%o%‘éieqm§ kﬁL)%@ Rx@smdyahered; and
the severity of the particul ar di sease undergoing therapy, as is well

under st oatichigronfedmee.ghe sigiahic layer wae daedaver[s02i3g] sul{atey piteratl, adsagesntrarcdbe

one 1lng to about 100 bl et,.or t nce ay, or,
i t1 pPe 01 harovid e stk 7 Halm D iR P RS ohee
day and qonteighéngs%daph 98w bpnal 1y hi gher content of active ingredient.

The tinme-rel ease effect can be obtained by capsule materials that dissolve

at different pH values, by capsul eg;ihlgidieig@ase slowmy by osnotic

pressure, or by an ther known means of controlled rel ease.
15 ethyl 2-(6- hydroxy—l 2,3,4-tetrahydronaphthalen- 1-yl)acetate (514)

Q EtO \\
/@iuj H2 Pd/C
~0 Step A Step B

(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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[0239] It can be necessary to use dosages outside these ranges in sone
cases as will be apparent to those skilled in the art. Further, it is noted
t hat t he wbDi2nionisess7or treati ng physician will know how a&ou/ushéa/ 068376t art ,
interrupt, adjust, or termnate therapy in conjunction with individual

pati ent r[ozwnﬁep B0 2%Q) solﬁarontdf ehe:mamqsu)qnwz ¥e8 . R2demaelnth &hiiml PFomiLged
above, one of skill in the a understand that preferred conpounds for

use in eatd Wred P6sE0R még%d%e&%attya@e/*rmﬂeﬂl a%hSﬁiF%se@raaéavaaBWé angdy j | |
further Rﬁ@&%&t‘i&#w&f(%@%mé’éaﬁd%ack *fﬁlefl%{?%!d% H%hre?%h{égdﬁe%gcé@éﬁvlfa are

t hose conpounds provi inthe non-Iimting
EXANMPLES sfifi24 ihddBartedad gevibh hamhso veAli ghtoy ercat tecmn}s:ratumoﬂh\in fidfereditouglea gard/ or

oxyge S|t|ve materij al s.were conduc der sphere of dry

o Pogen G el R PP REg L do SORNE SUTh AT B StGr (Pae mat or &l 5 wer e
obt ai ned EaMprAPRISIER LY RY @i (BP3)e (6‘798 cess. anflavisedoMbdhaut further
purification” [0242] Fl ash chronatography was performed on an Isco

Conbi f | agigy %yer ‘Hﬂr‘ oTlré;dt %)g‘%ta%ﬁdf%aﬁ’l R ?‘#léth%@' d99'3 @?e&&ﬁ&cﬂgﬁaﬁ) eiTlei -edyne

| sco. Thin usi ng precoa
purc has eoyl)‘ar:aauelfﬂwf)d% (gsi BS m@ein cﬁ@hl@ﬁﬂneﬂ;an@ (%mhj)a&h&&m@iaddaﬂdmon

St ai ni ng bgere (P3G Eabemadl! Ty f°"ﬁ?’§r%%wg£§%@e€edaa‘ere

recorded @hndl MAhLAMBILARY By aAsQera[té‘é %]&E&ﬁof%@@ﬁ&ﬂ BeRbShate HNYRTROS
shifts are given in parts per mllion (d) downfield fromtetranethy S|Iane

("TMB") dsyqngvamﬁ)amted lelgsied @sendispdiuns giliagn filtsiegrnat c()l@ld@trattdm vacaa to DNB@

Fol | owi ng"f BISFRESRATEY o Cepiorel 2o R Ry rhongal el s oy ISRLT. o

guartet; (m6ooylgo|q%)9§s)a,n(ﬁpﬂéghu@g constant(s) (J) in Hertz nunber of
protons. The prefix app is occasionally applied

Intermediate 11

15 ethyl 3-(3-chloro-4-hydroxyphenyl)-2-methylpropanoate (516A)

OEt (@]
Cl Ph’
o) moEt 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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in cases where the true signal nultiplicity was unresolved and br indicates
the signal in question was broadened. [0244] The conpounds were nanmed using
ChenBi oDrwiov20lotases3ver si on 11. 0. [ 0245] LCMS anal ysi s wasCparskawmest7asi ng a
PE SCI EX APl 2000 nmass spectroneter with a Phenonmenex Luna 5 micron Cl

col um. [HRAAKypkRigDal-atetiyprbphiCawaS1eLy (001708d 969%) aGalvaitte solRi.G.C-MS ESgui d
handl er with a Phenonenex, colum (Gemni 10 m C18 , HOA) and a U/ VIS 156
det ector.”’/FOf?H?‘]uﬁ%l[We reactions were perfornmed in a Biotage Intiator
EXP US. [0248] When production of starting naterials is not particularly
described, the compounds are knownlWermpgiathé2 pr epared anal ogously to

met hods known i r { I ' raftl

i nt er nedi at es o? Cgf%gongl(%%@{oﬁh@ §§Iksﬁgﬁ§ﬁ)leh£lotfh%ﬁajr?¥ %&?]IO?EI%%%] g%ZIZ te that

synt heti c nmet hodol §gi es descri bed herein are only representative of nethods
for preparatpon o @ aonpoumnds ofPht ke present B nvention, andsthat ot her
wel | knowitP hod y ¢ berBsed. ent i nyertthonnis further
exenplified t Tot—+ ed| the—foftt % pgpres (ﬂ‘ strate the
preparation of the®®bnpounds of theStR¥entiof. Prepaf®€ion of I nt2@rnediates
I ntermedi ate 1 5-chl oro-7-(chlseronet hyl)-2, 2-diget hyl -2, 3-di hydr obenzof ur an
(5)[0249] Step A: To a solution of nethyl 5-chloro-2- hydroxgbenzoate (2.5

g, 13.4 mmol) in dinethyl formam de (25 ni¢doHwas added pot aS8i um car bonat e
(2.22 ¢, Yboelysteol ) andi3- crugitem2-AebhyNprop-| - ene p.46y9, 16.1 nmmol).
The suspensi®A wag heafed at—7020C o7 f@. Eédiad [ 9 '@- t enper at ur e,

di l uted wit Istepat er 0 )¢l arftbrExt r act ed Wi hStetFhyl acet at ec'(2 X 25 m).
The organic | ayers werg,conbi ned, dried gyer sodiumsulfate, filtered and
concentrated in vacuo. The residue was purified by chromatography (0-20%

Et OAc in cl

SOcCl,

—_—

Step G
5 522

Cl

[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 fert-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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hexanes) to provide the desired ester (1). [0250] Step B: To a 20 nL

m crowave tube was added conpound (1) (2.00 g, 8.31 mml) and

i V- met hylywonrooldaseisnone (15 nli). The tube was seal ed andphgatseahiosssvhe

m crowave at 200 OC for 8 h. The solution was cooled to roomtenperature,
di luted vi0290]veStep ((: 20Bivin)o- 4ahlﬂ>r(e>1t(Qaﬁéteﬁewc@hloﬁémylbx@d&tnaére (6R7X625,mL) .
The organjc_|ayers were conbiped, dried_over sodi um sul fate filtered and

concent r 2letmMmghWapshgairdat \}\/é% G 6 G lpoaigs- Hype seniBisay Brusibeyg Q“élaSIBO% Et OAc in
hexanes) c??o e{t%ﬁlﬁy & ﬁh q OZpSEtﬁﬁc( 1%)hex£19:%)5§ p(rgflﬂp 2 GrofBPQHE- é 2)

(2.00 g ormc acl and wat er 1 n)
and ref I liXﬁdO}ffmtenlenéhhleﬂiEnsl(IBM)l (617 was.0¢oadsedyetlowradlom terrper at ur e, d| | ut ed
with water (50 nL), and extracted with ethyl acetate (2 x 25 nL). The
organisc 1[6g%r]s Svep ®: cmnebmaeﬂe oﬂzibﬁﬂn@ue:rhlcw@i(uymspdnfteaiyﬁneth_i/ll)pmhen(sasﬂ
concentrat ed i n vacug. resi que was purified by chromatogr .—%,(0_ 30%
Et OAc in ﬁ&&ﬁ%&mﬁl@l)@é\fs@@r{yme @éemeéﬁla@g% éﬁrsm(@)2 g>[192@27ne§t 8‘5 ) W&npound

(3) (2. 0%§Q%eg§b§%m ds)ho"é{“'i‘s'S S%s%é%ﬁfﬁ?t}t e AL ﬂf 95'§esﬁahe&z§isaéﬂ déil&%ff%ﬁ‘&' tHel® M)

and cool e nitro ium a um num
t et r ahydrfdfratcavas (cbn&nihte8 uBftacmb to 81v8 I/-bnonlo) 5- mblsmaﬁiﬂes@roﬂbenzduﬁaﬁd M nute

period. After the onplete, the solution was allowed to warm
to room tcé(ﬁlﬁB?Igf“EFr]Zg]gjﬁég gtgl %g%%@f‘)?yﬁ oW@li ti onal sixty minut es The

solution was cooled to Q OC and quenched bythe addition of eth acetate

(10 dfL) [PENlovitiar By Similat mearedlcsstied Avhf futkestiqi ey V‘é%ﬁl‘iﬁ?‘i (10 rnL).
The m Xt ﬁth\éﬁé fﬂ%'sgé}ﬁ&ovﬂﬁ 1?&[Bé(dzoﬂ§§&-§,t 61pe‘h{ ('E,Eﬁ*? %Qrb%?g?é‘ﬂ:@d gzﬂ?d of

celite. eco I ne iI'trat'es were r|e er SO m sulftate an
concent ra(ﬂé)dg “A.59gcid an ofihehitesdldiue was puri f| ed by silica gel
chromat ogr aphy (0-100% Et OAc i n hexanes) to provide the desired al cohol

(4). [025[6|29§t eStefrF: TSimilas labiidr @8s@ibe€ sraneINechtied)s of 150 véhs uded’@OMol ) i n
acetonitrile m_
synthes(lze (5- cl?loro 3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methanol (521) (0.640 g,

15 67.8%) as a colorless oil.

[0294] Step G: Similar manner described for the synthesis of (511) was used to
synthesize the intermediate 5-chloro-7-(chloromethyl)-3H-spiro[benzofuran-2,1'-

cyclopentane] (522) (0.630 g, 91.4%) as a yellow oil.

Intermediate 13

20 7-(chloromethyl)-5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane] (529)
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was added thionyl chloride (0.682 nL, 9.4 mml). The solution was stirred

for 4 h and then concentrated in vacuo. The residue was dissolved in ethyl

acet at e, wosbhmdswdsrh wat er and brine. The organi c | ayer paagISs@parsred,

dried over sodiumsulfate, filtered and concentrated in vacuo. The residue

was purified by chr t ography (0-30% Et CAc i n hexanes) to provide conpound
I nt er medy at e ﬁ%ﬂ,\dﬂyl Br Ph Br Br

3 (3 5- di m& dr ox h - 2- g;e‘f’\ﬁﬁ,l pr

¥ (9) [0254]H A A
soI ution of 05 g 192, ,H arre{éhyl telrdnmine (26
g, 192 mmol ) ~“an@ tISteMuoroacetl C Bci ¢tep890 mMoI)T Was Fr etbd uixe vernifght.

The reaction was cool ed and dilLyuted wth vvaterH(2SQp m.) and extr%ct ed with
di chl oronet hane (3 x 100 ni). e organic | ayer was washed vvléh 0% aqueous
PTied with

pot assi um carbonate (2 X, 100 nL). The aquesss | ayer was aci g
concentramgﬂ;@Mgrochl orijc aChdutyﬁmdme reacied with eth ate. The
organi c | ayesinwags @ u@ sé8k um @ f at e, fiBH:tTeiFe pbncentrated in
vacuo to yialdp3, 5=di 6re- 4- biygk oxybenzal déhysl@ras a e §olid. Upon
sitting the desired progduct began to precF1 pitate fromthe ggiginal aqueous
| ayer that was extracted with dichloromethane. The |ayer was filtered to
provi de the product (6).cas |ong white crystals.[0255] Step B. To a m xture
of 3,5-difluoro-4- h%drxybenzal dehyde (6) (8.26 g, 52.2 nmol), and

pot assi um é@@':bon 14734 g, 104.4 mmol) in dinethylformam de (100 nL) was
added benzyj ~2 nmL, 62.7 mml) and stirred overnight at 50 0C
The reaction was d|Iut5§9d with water and extracted with ethyl acetate (3 X
75 nL). The organic |ayer was dried over sodiumsulfate, filtered, and

Concert D, P e SR B0 1k ooy oL i

4- ( benzyliokyhedide 57- Chhﬂdruml’emlyeﬂ'i tiholer3Hiepiftafpenzofuran-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 (827) (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

(8)-ethyl 2-(5-hydroxy-2,3-dihydro- 1 H-inden-1-yl)acetate (533)
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[0256] Step C. A solution of 4-(benzyl oxy)-3,5-difluorobenzal dehyde (7)
(1.32 g, 5.34 mol) and (I -ethoxycarbonyl et hylidene)tri phenyl phosphorane
(2.32 g, wo4diomsodsy i n tetrahydrofuran (53 nmL) was refl exeastbaw/oassheur s.
The reaction was concentrated in vacuo and was purified by flash col um

chr omat ogr aphy (0- 100%dt @Ac in xanes) ﬁr{gi ve (E)- ethyl 0
3-(4-(benzyl oxy) - 3, 5- dif | uorn 1) él acrylate (8). [02/57E] Step D

To a solution (E yl O'8- (4- (benzyl dibh, ugopph p-°

nmet hyl acryl ate 4 g—42t—+md et hanet—25>n1, added Pd/ C
(140 ny, 10% D§gussa type)Z)HCA bal | don of hydrogen  Jas has added and t he
reaction was evac@®ted and BXRK-filledshith hydP8Yen three’®ines. The
reaction was stirred under a hydrggen balloon overni ght at room
tenperature, filtered through a_gad of celite and concentrated in vacuo to
give ethyl 3- (3 5- disf, | uor o- ‘dr 8®yphenyl ) - 2- met hyl propanoate (9).
Internedi ate 3 ethyt—3=+(3 uor o- 4- hydr oxyphenyl ) propanoate (11) Step A
[0258] Step A | rst@c350- WY pressure-glass was added

4- br ono- 2, 6 di f | uor ophenol (?3 82 g, 0.11 nol), triethylamne (55 nL, 0.39
nmol ), eth acrlategghgéb , 0.34 nol DMF (50 m_L al ladium (I1)

acet ate ( 368 PStep Az ir3l baé?]&ﬁ)flo]Ph ammmq(%tra y Bmﬁlh@af( added g,

7.6 I I 110 OC
over m ot 499 Hhis e st He B & 2Bt 3 S WA R SR Rid 0 )
and stirr@80) (@10 Z04/0 mubbgn aédtbiee1@0 nill)r eufgh tlcwddditﬁ)nam dom]ﬂe&d, ani th Et CAc

(3 x 100 nL). The filtrate vvas acidified wwth 2N HC H ~2. The organic
| ayer Swaddiivarlnoston efrigetone (Hhmbowas %fiﬁéranelégrrésgt%weawetdr@El bpgr (be'y 50

niL). Th chﬁ b Gral @%l%ég‘%?rfﬁtr%mw}%d%?l NaEdHR AWt Pd WRi&E a0 rnL),
brine (100 r L and dried over sodiumsulfate. After I'tration, heptane
(200 rrL) snhds wdlde‘d-saspdndidfdelnaod:tune 0f0wals) adneamied a¢ sdluxintibdlthe s@h@
resul ti ngdlgso Ved pfﬁeaftegultlng 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-1-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 (5§ 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
(8)-ethyl 2-(5-hydroxy-2,3-dihydro-1H-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-1H-inden-1-yl)acetate (536)

73



filtered, washed with heptane (2 x 50 nL) and dried to afford the desired
product as a lightyellow solid. The nother |iquor was concentrated in vacuo
t o obt ai rweddiodsessal desired product (10) as a pal e-yel PoWwUseé00@d685161 NVR
(400 MHz, CDCA3) d: 7.50 (d, J = 15.9 Hz, IH), 7.09 (d, J = 8.3 Hz, 2H),

6.29 (d, J =15.9 Hz, IH), 5.54 r, I1H, 426 (q, J =7.1 Hz, gH), 1.33 (t,
J =7.1 Hz, 3H). [0259]4{St epHBig a sol utg

on of (E)-ethyl
3-(3,5-difluoro- r oXyphen )acry 17 £On, v, g, &bl ) in
et hanol (20 rrL) ded Pd€L(8% gr

*e Degussa—typg al | oon of

hydr ogen gas was added and tSiqureac'tl on was evasw®t ed and back-filled with
hydrogen three tif¥s. The reaction was’%tirred under a hydf¥gen bal |l oon
overni ght at roomtenperature, filtered through a pad of celite and

concentrated in vacuo to give ethyl 3-(3,5-

di f1 uoro-4-hydroxyphenyl ) prgpan@ate (11). Internediate 4 et hyl

2-(3,5-difl uoro—4-—hyd+e>xgg cycl opropanecar boxyl ate (12) [0260] Step A
In a 350-nmL presssipe-t ube”was added 4- brono- 2, 6-di fl uorophenol (23.82 g,

0.11 m)l) triethyl am ne (55%%L, 0.39 nol), ethyl acrylate (34.27 g, 0.34
ol ), iﬂ(g pal ladium (11) acetate (1.29 % 5.75 mol ), and
tri-otolyp ph$1nnla( ragdong,ou®s @sadnfiol JheunadrsiNot (SPREwRT wiedrte symkesedhed i n

was cool B¢ ﬁﬁg%ggrfﬁﬁ»&?? Lebfog a”—*r@ﬁ@g qﬁwﬁﬁ@ xxéagétgcﬁ?s%%é) ghlh% Xt ‘E}g >
(5 100 9971 " s4db 47 BipkEBo gkt b de ity oo 381 LRSS P Safyani o

| ayer 5vvas(2%¢%aggt1%1,92@%iegﬂge%%qureg@y@r was extracted vvlth Et CAc (2 x 50
m.). The or ganl c layers were conbi ned and washed with water (2 x 100 ni),

bri ne ( 1(7[\Mi ds&@g Bgaﬂg%%ﬁ%g )- éﬁf\ HMB-rid hf&#’]% 3-Gih &ro fiddedt i ﬂ%f;e&‘?é)t ane

(200 m.) ol ution "was conhcéntr |nvacuo he resulting
preci pi t ab@SwAY d,i0b196k)ed anwilshaduam t h hept ane (50 rnL X 2) and dried to

[0309] Step C: Provided the intermediate (R)-ethyl 2-(5-hydroxy-2,3-dihydro-1H-inden-
I-yDacetate (536) (1.7 g, 61.1%) as an oil residue.

10 Intermediate 16
ethyl 2-(3-fluoro-4-hydroxyphenyl)cyclopropanecarboxylate (539)
NH

Me. .NO
oy
? Ph:P¢\H/OEt 0 NO H
Ph O Pd(OAc), / aq. KOH
— -
~o Step A 0 Step B
F
537
o) 0
OFEt BBr, OFt
~ HO
0 Step C
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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afford the desired product as a light-yellow solid. The nother |iquor was
concentrated in vacuo to obtain additional desired product (10) as a

pal e-yel Iwav2smlasos371H NVR (400 MHz, CDC 3) d: 7.50 (d, PCEUB2009/068576 | H),
7.09 (d, J =8.3 Hz, 2H), 6.29 (d, J =15.9 Hz, IH), 554 f r, IH, 4.26
(g, J =7. [031'121 Stk B: Lo38m{xtyre bf #7méthiiz N’ -Bitho- Nili6sblu Sitigipe BTCIFAngerich Xt ur e of
Lf-methyl -Lf'-nitro-Lf- nltrosoguanl dine (TCl-Anerica catalo L8ue # MD527, 10

g on a driptalRaugrtMBagi 3,7 epnosd Y eigh |bﬁ81é»t2}§e9m(r10€sbmrﬁl)eré?0@ & Qs Wadtided a
cold sol %;159@ $1drgefua6§w§5%>aqﬁé>aﬂsg§m@mﬁﬂ Ntel B %1?““ a ﬁAfggo%r

stirring m nutes, a portion t he ye ow et t he
resul ti ngafd]nayedﬂnmt dfthareal\/sahltlad@édletresuanngmmrmhm vMshtyltied to a solution of the

(100" AL e B8 RIgoT HBRFILI i il P18 Sceap€or p1ssmgibpctgemmol

Was addeotoﬁthgowd nMol§ a8 daiddi fBNEePBY il 8HiQnathetionRt BAREMS@haL | on. Thi's
process was continued until all the di‘azonet hane sol ution and pal | adi um

(11) acetsatlmomEhlaﬁdEdss Wiseconggugdtuntigyald heldigriontetirape welstign pnd padladiundcl® 0C

for 4 hours nd a t cid (.6 dro d excess
gt B el Bt TR bl G PR vt R S S P A0RRaE TR

chr omat ogp wa §dldeJdQ@ g&lch @Ay 3Q%s &EF i rrhbe@sam?)mm afhotshctheatelesi red
pr oduct ?1%[3&%)5 asvvhlte gol |Cd SiH Nl\/Re@%%g VHz e 6. 67 (Cd Jt = 8.4

Hz, 20), iByegwftoproyigsethyl 20- @qoro}l m?thpxmhenzbgyclozarwne carbzmylm(%% 1. 87
- 1.74( Internediate 5
(2, 2-di ne h?@éh?%‘r’% l“%ﬁ?‘% ﬂ]an I (16) 16 [0262] Step A: To a solution of

ot a SOV oNeB: O i o R T RR o PPk aAReT I an 20- mi L)

drop W seypthesizd G titefhddidte sthyllhe3- ﬂ@@fbu—ﬁ9dﬂ6@§ph%h§d‘)d‘}%ﬂ)pfr6¥ané§aﬂﬁbx ylhe
sol ution was guenched with ice cold water (20 rnL) and extracted with ethyl

acet at e ((539() ©85p8LY1.19nas a colorless oil.

15 Intermediate 17
ethyl 4-(4-hydroxyphenyl)-3-methylbutanoate (542)

Ph. P/ﬁ]/OEt

m H2 PdIC /@/\(YOE
~ 0 0
0 Step A Step B ~o

541

OEt
BBrs
—_— 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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organi c extracts were conbined, dried over sodiumsulfate, filtered and
concentrated in vacuo to obtain the expected conpound (13) as a white
powder. [wWB@sjo/@vsp B: Al cohol (13) (7.6 g, 42.2 nmol) wra3/uweeobssed in
acetic acid (45 nL) and 20% sul furic acid was added (17 nlL). The sol ution
was heat e #%) dsQ0cdé1dsobild5 m nutes. After allowing the solution to cool to
roomtenperature, ice (20 g) was added. The m xture was extrated wth ethyl
acetate (2 x 25 nL), the organic e XdtbidddSatdVES € conbi ned, dried over sodium
sulfate, filtered and concentrated in_vacuq. The residue was ‘PUI‘Ierd by

vacuum di sti | | at { dePlpmmedulio?f-damethyl-5- Pﬁﬁ‘i‘idjz T-eihydebreretyrenf3470264] sStep

C. To a solution of w butyll |t um (26 nL, 2.5 Min hexanes) was added
anhydrous diethyl ether (30 m_ A sol uti on f conp Iund ( 4) (4.2 g, 26
mml) in 30 nL of *hhydrous di ef hyl et her Qadde eo After the
addi ti on was conp th@ rea on ng%| refI f%||90 The

sol ution was cool tﬁ—Feﬁ'm te sk cont ai ni ng
a slurry of dry icg, i rftafthydrou d| etshlyﬁl’ et herh, Wa §‘@°r° s a ed (50 nL) and

the sol ution was extract ed with,ethyl acet ate4g2 x 50 nmL). Jhe organic
extracts were conbined, dried over sodi um sul at e, flltere and
concentrated in vacuo to_gbtain the expected conpound (15). [0265] Step D
Compound (15) (0.230 g, XL nol ) was di/sgol ved i n anhydrous
tetrahydrofuran (Sweed,) an ei¢ nitrogen. Lithium al um num
hydride in tetrahydrafuran 0 M I.Z nL 4. 2 nmmol) was added over a ten
m nut e peri od. Af tEP°t he ad»zrhtlon &S corrplpete the solution was allowed to
warmto roomtenperature angs stirred for amradditional sixty mnutes. The
solution was cooled to 0 OC and quenched by the addition of ethyl acetate
(10 ms) froblawestep : BisdhihnadRe dSRebedTor Whd Fnthedid 6@ B1%BS Hallukno( 10 nl) .

The m xture was diluted with et h%/ acetate and filtered through a pad of
celite. 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, 11mmol) 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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The conbined filtrates were dried over sodium sulfate and concentrated in
vacuo. The residue was purified by flash colum chromat ography (0-100%

Et OAc i n Wexarmas)s3to provi de the desired al cohol (16). Porasaedioatses 6 et hyl
2- (6-fluoro-5-hydroxy-2, 3-di hydro- I Hinden- |-yl)acetate (22)[0266] Step
A To a sfukhidhedRloafly Wadhomiter. dbé Prodddt. \5asgs,xtr2&3d bl dichlsromettiade N€hd bfganial )
was added 4-f 1 uor o- 3- net hoxybenzal dehyde g , 104 mmol ) and plgﬁrl di ne
(1.5 ni) lavesavas serarateth drisd Ow@fﬂoe}%asqléf filtered %f@?eeﬁaéte%awue

f ol | owed I 7) was

col | ect edp%y&éf)‘? t?eg%@an% Cﬁn%%ed ap}ﬁhﬁ\;\l/agt?%%cée?) 267 ggcqg%&&lr%gjatbsol ution
of (17) (M#8vide (Malnmbyl}S pherst-B @rdih ydrdBernrbyurma3- ;ammmmaumq 2 g, 10%
Degussa type). A balloon of hydrogen gas was added and the reacti on was
evacuat ed0320] swepH: i$1hﬁlirliﬂahﬁbrm¢dfrﬂ)gélﬁoﬁthé eﬁltlﬁésfmﬁ" (5sThevdaseaded toon was
stirred under a hydrogen_ ball oon overnight at roomtenperature, filtered

t hrough SYPREsiE théélptpwda% ddﬁemeﬁlatlbg 2 4imgheirg-RhenYWr oty dehepentiian  18) .
[ 0268] St( p7C. To a 20 nL microwave tube was added conpound (18) (2.00 g,
10. 1 mml§ a%hd met hyl sul fonic acid (15 nL). The tube was seal ed and heated
at 90 OC for 10 m nutes. The resul | utdon was poured into an ice
bath, neutralized to pH 7 with aquzlgg%l%gﬁwme resulting precipitate was
col l ected by fil bichtared-(@hidromshggh2\i-dimetiet-Sr3- ﬂihy@lrobvﬂz(d)ﬁlram(ﬁﬁmnd (19).
[0269] Step D: To a solution of ketone (19) (3.56 g, 19.8 mml)

t ol uene/tetrahkydrofuran (50:1, 40 nL) was added Zn dust (2 .6 mmol )
and copper | ori de (0 4 gNH23096 medNo, The sus erfsi on th fed at 90
oC for 30- o~ AfNGEr , cof /rOQﬁﬂ_e.npera bhy ate
(3.4 nm.. 31. I) was addedi _ZFhe suspension was ted at Pu@@NAC for 4
hours. After coolingStemAroom t rrper at ursep Ban Step C

> o) 1) LiAIH,
_O o BBr3 2) SOCI2
Step D Step E
Cl
550

[0321] Step A: To a mixture of methyl 2-amino-3-methoxybenzoate (10 g, 55 mmol) in
DMF (200 mL) was added N-chlorosuccinimide (8.08 g, 60.5 mmol) at room temperature,
and the resulting 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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aqueous solution of HO (50 nmL. 2N) was added and the solution was extrated
with ethylacetate (2 x 50 niL). The organic extracts were conbi ned, dried
over sodiwm2suldsedse, filtered and concentrated i n vacuoPCThis200096850€ was
purified by flash colum chronmat ography (0-50% Et OAc i n hexanes) to provide
t he desi rreemeasmpérafuzd)rhasniatung whustredfat rs@mesnsperdthid BErnBtR pwis fill@ed
solution of (20 .79. g, 3.2 nmuol)_in ethanal 10 m) vvas added Pd/ C (0. 08
g, 10% Dé mglaam%@ﬁel%@mw%ﬁwhlﬁ%%@éh e&a&w I3%d Wa%e reaction
was evac [ was
stirred hgn ?tegr%dggﬁgg%{ebﬁ E?%r\cl)&r]\&%\);%%?g%?ﬂﬂa%tb;%g%w&tm]é% -a&?lgr&gﬁ?é ‘ge}rs ed

t hr ough avgradombineehind @astred wadneeatat (2at €00 mh.) vlamecﬁlﬂ)(bmﬂw and deecovmpound (21) .

[0271] St 0 a sol ution of ester 1

i ohl S onePARdTA0 FOCOH b (G BT eREM & PhELEEPRE Bty 91 o
mol ) . T%O@gég;eldggqré@ﬁogﬁdtrgm for 2 hours and quenched with ethanol (5
m.) followed by a saturated solution of sodium bicarbonate (5 nL). The

| , SO
oot r JOXEA, 18p TR G or ] 20U BoSLONUI. Sk Shelbid: 588 A% 4
ethyl 2- (iBmpB, &4diF-tetramethyt-By@mostyyprepyl iy eflp pBEYibX stoetlate((BOS Y DVF /
THF [ 0272 S s 350 tub ed
2+ br omo. 31e5H: I EBRIpHaRaRe. (o3 Bol: b Sascapyetir uarRgEdRiTe: rsdanel o 30
mol ) ,jpet mrb n{qur é/ﬂcptbﬁleﬁ§€6 @mg wid hesed ] A Fre%e (pont L;)o 003@&&@@171@ Eu{;ﬂ | ) b

acetate mol ), and tri-otol yphosphi ne (
under N acéﬁla.@ amdmanfrrevaﬁaasldscbmdetdie ﬂayetsmepghaésThaﬂmemhmwss ¢xtraggdat 110

0C over ni ho The reaction was €00 0. 100 rat.ure and
e ono. ( 150 e bRt bR SHeb AR bisR B e PP gt R ST RBLE PR or el
t hrough cgbicbecenntlted i RGOV hdcrEEOASMEAME WHs phrified by flash column

chromatography on silica gel with hexanes and EtOAc to afford the desired product (550).

15 [0324] Step D: To solution of methyl 5-chloro-3-methoxy-2-(2-methylprop-1-en-1-
yl)benzoate (550) (0.6 g, 2.3mmol) in dichloromethane (20 mL) at -78 °C was added boron
tribromide (0.67 mL, 6.9 mmol). The solution was allowed to warm to room temperature
and stirred overnight. The reaction was quenched with methanol (5 mL) followed by a
saturated solution of sodium bicarbonate (5 mL). The organic layer was separated, dried

20  over sodium sulfate, filtered and concentrated in vacuo. The crude compound was purified
by flash column chromatography on silica gel with hexanes and EtOAc to afford the desired
product (551).

[0325] Step E: Compound (552) was prepared in a similar manner as that described for
the synthesis of (4) and (5)

25 Intermediate 20
ethyl 2-(4-hydroxybenzyl)cyclopropanecarboxylate (556)
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3). The filtrate was acidified wwth 2N HC to pH ~2. The organic |ayer was
separated, and the aqueous | ayer was extracted with EtQAc (50 nL x 2). The
or gani ¢ Iapenn/osesse conbi ned and washed with water ((10@CTIUSZ002)68506 1 ne
(100 nL) and dried over sodiumsulfate. After filtration, heptane (200 ni)
was added and the sl ution was co rentrated in vacuo. The resulting
precipitate was fiftered, washed with heptmpe (50 nL x 2) and dried to
afford the desired prﬂggq&xilo) 7. 080 %sha i @Ftsol i d. The

not her |iquor wasg nceﬁ%fa%e tlo obtarf—additiQ desi red product (4.29
g) as a paIe-yeIImM/soFWﬁA 1H NVR (4005®A%, CDAI3) d: 7.50 (d, J = 15.9 Hz,
IH), 7.09 (d, J =98.3 Hz, 2H), 6.29 (d, J = 15.9 Hz, IH), 5.54 f r, IH),
4.26 (q, J =7.1 Ft 2H), 1.33 (t83J =7.1 Hz, 3H). [0278] Step B: To a

m xt ure of iV-nethyI ~hV o-nitro-./V-nitrosoguani dine (TCl-Anerica catal ogue
# MD527, 10 g on aMary\mﬁ%ght basis, 0.068 nol) in ether (150 ni) at 0 OC
was added a cold solﬁgwpn of KOH (12 60 g) in water (21 m). After stirring
for 2 m nutes, a partion o of the Fher eg), solu pe resulting
di azomet hane was-"A88E4% S s sollltfon ofl et hyl
3- (3, 5-di f | uor o- 4- hy#trdxyphenyl Yacryl ate (10)se2 28 g,” 0. 010 nmol) in ether
(100 m.) at 0 OC. A portion of pall agium (11) acetate (05872 g, 1.66 mmol)
was added foll owed by an additional portion of diazomethane solution. This
process @32¢]orStepuedMBOI (5.2ahL, The nthelz onditilarenesioingt(i ©f nandvpaldiedlioum

I 1 t at dded. Th [ ti dar k t d at 0-5 0C
Lor) 4" potmioTuihg ot B8t Lehlgide Bol th-onay miae) KOs R HN %g&

r eagent I e
e oSSR Sty spher i e BRI B 230,

the dési megoprdidalved asdiahmmm@hml(wn@zyas adlédNIRD (M@o(zmmin).ﬁml@ wds 6. 67

d, J = 8.4 Hz, , .05 , .AIH), 4. , =7, 1 , 2H), 2.45 - 2. 40
(m vy, Conane 51 biaddional 20 nin s el e BTL ¢S o bpapaddbargsa,
m xture ahe RbbYIn AidtdeSvaisfilb@bt Gamver SX¥RNE Y 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-

10 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

15 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

20 ethyl 2-(2-(4-hydroxyphenyl)cyclopropyl)acetate (562)
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cycl opropanecar boxyl ate (12) (2.04 g, 8.4 mmmol ) and pottasi um carbonate
(1.69 g, 12.2 mol) in DMF (15 nL) was added benzyl brom de (1.88g, 11
nmol ). Thworhwisoasd7was stirred at rt overni ght and part iPCraseaobetsaeen
ethyl acetate and water. The organic extract was washed with water and

brine, dried over sodiumg.sulfate and concentrated in vacuo. Purification by
fl ash chromat ogr ot 81 &1 gel (0-20% Et QAc i m hexanes ve 2076 gof
desired producy@/%q Astha white soI 40'&3/M-Iz 3) d; 7.50 -
7.43 (m 2H) o7, : (d, ° =9 5.12° (%, 2H),
4.19 - 4.11 (m 2H), 2.4 238(msd7H) 1.89 - (m dsj-i) 1.6 1.58

(m IH, 1.29 - 1.15 (m 4H) [0275] Step D To a solutlon of et hyl

2- (4- (benzyl oxy)~3, 5-di f | yor ephenyl ) cycl o propane rboxylate (500) (2.74 g,
8.24 mmol) in t@trrahydror NL).& O O s added apqld4,ion of
Li AlHA (IN i mgthrers— 130 nL) Rt er—st1 N r odih t efor 2

hours, 8 nL of Bfoac was agded and t h&°&B| uti odaowas stirre e’T or 10 minutes.

Water (10 nL) was added and the m xture was stirred for an additional 10

m nutes, filtered through celite and rinsed with EtOQAc. The filtration was
partitioned ch and wat “washed with water/brine, dried
over sodium s e andEtcoTthtr in veaguo to afford 2.25 g of desired

pr oduct (501) as a colorl e | qU| d. The product was sufficiently pure to
be used di rectl§f | n subsequent SwefA oxi dati on. 1H NVR (400 MHz, CDd 3) d:

5 49 3. caihsd s (’ﬁ\ @Poméﬂ%ﬁfg & éf%ylé?#ﬂ)m? Phorfu@d)r%lﬁid%% 0% 02"
0 83 (m 2 mn{()q’)zazﬁh §1E%xgoen%@3ﬁg (8553 %@g%ﬁlﬂﬁy@r(ﬁls N9 87 nAf)

oxal yl choride (2. in anhydr ous “di chl’or onet hane (15 rrL) at
-78 C, anwastadded dowb{ t@tth@suspf:ns((m- c(fzﬁO% NaH in mineral oil (4.3 g, 107 mmol) in

(benzyl ox di f]l uprophe Iﬂ%-c | o | ).met hanol §F0 0f2e, 2 7.75
ol 51 e Bt b HEREROE ) g iR SR e A AN s
Purifi catth@ﬂwb)&nd‘dl ta$borf rRFEREQ ARPY hehrs SThd @actifl mixerd W4 qg@ncﬁe@w@cﬁ g of
desired product (502; as a colorless
IN HCI (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. HC1 (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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liquid. 1H NVR (400 MHz, CDA3) d: 9.37 (s, |H, 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 |H),
2.19 - 2. WO 20myosbsdy, 1.78 - 1.65 (m IH), 1.51 - 1.36 (®CTIUSR009/0BATF] St eps
F, Gand H These reactions were conducted according to the protocol

descri bedE)N- hiStmapan(m maﬁoﬂﬁméﬁﬁ&%iiﬁ&ylu@p3@ramlde (5F82(28]) ¢, B Bnlol) inTo a
sol ution of ethy %2 (4-(benz -3,5-difluoro henyl)cyclopropyl)
acet at e (%@%9r0mthﬁ89 ) mb.) zv@s ﬁﬁl%ad)to ¢ IEpQERR /MEREYLE- ( BheepalgnEMixHssWadded 159

g of 10%RdLGo @?ﬁ? w"l%ofﬂ t)éFn'Eé ﬁuﬂ@%vél%4rl{o%gs. E@g%ac Olbbfﬁiyftﬂﬁe\gastl%_{ké&glth

overni ght. After tration through celite a |ngvv| h

filtrate waer adreentteatvedt dichlaraogthahe TakfoogaiOplEd8wys vhstidsyitedater, dadines
(506) . pal e- |1 ow Li qui The roduct suf i cientl to be used
i r ety iy Babdun o ] Srptem i (o e duendpritied BY 8T -,
8.4 Hz, ?dﬂ}omé{ogﬁpﬁ bn s111!:'9 gel‘&?)(?‘}@ E‘tOAcqg’hé)ane%"f% progflcﬁoN ‘m&hd§-tm-&ZH . 1. 70
- 166( I H), f Interrredlate8

et hyl 2- (methm%%ﬁmwptdwb)&@wmleﬁe(m@ (-’[5(92‘7933 g%ﬁa@%)\as Fyeltovsoilut i on of
4- mer capt ophenol (49.7 ng, 0.39 nmmol) in tetrahydrofuran (2 nilL) was added
cesi um cdnNBdjatStep TR T heunix Ourd 6f Nrméthoand-(2tdwnietiaxgpiaybaydofrédylydN- 0. 39

Quenthed I ERAGROEHe ShRP A8 EadCaaaD: 73S R AERT Al B BT (b R ene
organipc |@yes atA@@ dedred mﬁg Tﬁ@iﬂéaemrﬁﬁhutaﬂeawas a'cidtlﬁé&duh fitd 26@REERYdpt ed in

vacuo. The residue was purified by f col um chr omat ogr aphy on silica
gel wi th wigxBur&sc.dind OEafmcplta@e ah masheelt\mh wzte( Aanhydh'@xlmhewylﬁurhmiﬁa@et ate

(507). Int Srcggcgeln tteé‘:d ?n Zac (l)grro(%f £¥£—24 me{ﬂ%xyﬁileny r)]czy% o%l‘éphﬁl)oé)cgg ic a01£1 %glﬁj()))
(1.5 g,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)

OEt fe)
Ph’ /\ﬂ/
OFEt H2 Pd/C OFEt
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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508 509 510 5 11 [0280] Step A: The solution of

7- br ono- 2- net hyl benzo[ b] t hi ophene (508) (0.908 g, 4.0 mmol) in

t et rahydrwbuosews(Bé nl) was cooled to -78 0OC under nitr egerusasoowsssé it hi um
(2.40 nL, 6.0 mmol, 1.0Min Hexanes) was added dropw se. After the addition
was conpl ete, the reacti on m xt ur eImesnestidt¢ 28d at -78 OC for Ih, then
poured on to the mxt dr et hyl her . The reaction
was stirred to reach® ﬁ](fl@%’éf‘&%ﬁ gmf‘eé]i‘ﬁéh%h%ol’aé?ﬂt? {Rﬁ)@i by washing wth
IN HJ, brine and d |ean %r%dl um ul fate, filtered, and comcentrated in

vacuo. The obtaine i tRe”iqolli d Wt exans %( de 2-
met hyl benzo[ b] t ki ne—?—carbox i id (509j—(—&>2<10 31 25 LC- M5 ESI
m z: found 191.0°] Per281] St% B: The caribRyl i€ acid (509) (0.240 g,

1.25 mml) was di ssol ved in anhydrougs5t et rahydrofuran (s m.) and cooled to
0 OC under nitrogen. BH3-tetrahydrofuran conplex (3.12 nL, 3.12 mvol, 1.0 M
in tetrahydrofurag) Lowy. After theaddition was conplete, the
solution was al rowed t rmto roomtenperature and stirred for an
additional 1 houﬁ‘echﬁ'@ sol ttion was cooled to 0 OC and quenched by the
addition of nmethanol (5s) followed by a saturated sodi um sul fate aqueous
solution (5 nL). The m xture was diluted with ethyl acetate and washed with

bri ne anctosisS]ecSt@gw S3Rf hiuhsiek iadcgibed fdr&@@qthe@@@fg.f,m% ﬁ?édecg glhy@z“euo to

provi de (2-meth enzo[ b] t hi ophen-7-yl ) net hanol 2% as a
col or besgEdkthyl @Q@E]thGWe%S@mqtthh@;nylbhﬂY&ﬂw RHS) 212591n®_%)58 6Whrtﬁé¢1)d was
added slowy to an ice cold solution of the al cohol (510) (0.203 g, 1.14
nmol ) i n [633H| dStepBt h%irréla( ﬁlaﬁndfrld)escn'bleé forehe bymolmesis of t(5itP wasised tor r ed and

warmed to roomte Tere ultin o uenched
oy i HOSHES F AT G B CasIIE Ry DR OBkt r e o

di chl or or@idrREHi1 Lt he organl c | ayer was dried over sodiumsulfate, f| | tered,
and concentrated

[0340] Step C: Similar manner described for the synthesis of (514) was used to synthesize
10 the intermediate ethyl 3-(4-hydroxy-2,5-dimethylphenyl)propanoate (567) (0.970 g, §9.1%)

as a colorless oil.

Intermediate 24

ethyl 3—(4—hydroxy—2 6—dimethylphenyl)propanoate (570)

OEt
/
Step A Step B

e}
BBr; OEt
StepC HO

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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in vacuo to provide the internediate

7- (chl oronet hyl ) - 2- net hyl benzo[ b] t hi ophene (511) (0.150 g, 67.0% as a

yel | ow oiwoO 2brvoso3sedi ate 10 et hyl PCT/US2009/068576

2- (6- hydroxy-1, 2,3, 4-tetrahydronapht hal en-1-yl)acetate (514) 514 [0283]
Step A: $08431m Stgplid: Em(16: 2agionkdutds oved!fpr thasSymbekedofsiSoMl wasded tori xt ur e of
6- methoxy-1-tetral one (0.881 8 5.0 mol)_ and triet hﬁ'lll phosphanoacet at e
(2.5 L, sypthssiag,de)internedity athyla (4-bydrarydriodimeshyipheg yhprepatoatr Gd0) (e,
reaction gesy War Nefid Qigoom tenperature and refluxed under nitrogen for 48
hours. The réjg%tal[r‘gn mgbxture was quenched with water and extracted with
ethyl acetate. The organi c phase ith water, brine, dried with
sodi um sul fate and concentrat ed um?%@eelg‘g%%m pressure. The residue was

purifiSed by flash ethyldvél-Gfla@oyt-bydrexypheaylgsiclopddH atdDie (376) hexanes) to
provide ethyl 2- (6-nethoxy-3, 4-dihydronaphthalen-I(2H)-ylidene)acetate
(512) (0.792 g, 64.3% ,ﬂ,sBr‘a\/leI | ow oid .[0284] Step B: To a solution of the

al kene (512) (0.792 g, @722 mdl) in kt C(53N%i/L) wasl added Rsi/ C (100
ng, 10% Degusga/@%(e?@ _A_ba.LLoan.Qf rogen,,gas—was add and the reaction
was evacuat ed anh ack-fiddpad Wit hOhydr ogen t hr eepsi mes” fhe reac?i on was
stirred under a hydrogen bal |l oon overpi ght at roomtenpergjure, then

filtered throu%h a pad of celite and concentrated in vacuo to give ethyl

2- (6-met hoxy-| “’~8, 4- tétra ydrgnapht hal en-1 -fyl ) acet ate (513) (0.708 g,

88.7% as a coleaml ess oYy ] Shep C T SOt utt on eaf, redday |

2- (6- met hoxy- 17 Z §'4\ ahydrtgap en~}, acet at'e 708 g, 2.85
: n %E‘?Pigb

mol ) in dichl SFBiet hane (28 nL) at & OC was added bor o roni de (0.809

nm., 8.56 mmol). The soltfion was stirred for *# hours and quenched with

ethanol (5 nL) foklowed by a saturated solution of sodi um bi carbonate (5
nL). The organi c/©/<l/\(0 Jé/ﬂ/\fo
O

BBrS
OEt Et
~0 Step F HO

575 576

[0344] Similar reaction routes used for the synthesis of (562) was used to synthesize the

intermediate ethyl 2-(2-(2-fluoro-4-hydroxyphenyl)cyclopropyl)acetate (576)

[0345] Step A: Provided (E)-4-(2-fluoro-4-methoxyphenyl)but-3-enoic acid (871) (5.0 g,
10 47.4%) as a yellow oil.

[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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| ayer was separated, dried over sodiumsulfate, filtered and concentrated
in vacuo to obtain the internedi ate et hyl

2- (6- hydrweyelo@p374-t et r ahydr onapht hal en-1 -yl ) acet at e PETA)S2¢00/0683Tk),

90.0% as an oil residue. Internediate 1 1 ethyl

3- (3-chl or 0- 4- hydr oxyphenyl ) - 2- net iwttpicdpano@at e (516A) 515 516A [0286] Step

A. The m xture of 3-chloro-4 benzal d nmol ) and
ethyl 2-(triphenyl g4 r%‘?“‘ﬂ@’ %l B}egﬁiﬁ%nﬂé r‘?EaIb)atefsgé)mml) in
anhydr ous tetrahydrof urapo nm) was heated at 60 OC under nitrogen for 4
hours. The sol vent was ren%l\%gd in vacup affdepur?tied by silica gel

chromat ogr aphy (40% &t QAcTi¢in hexan o] Eﬂ’EWICde et hy
3-(3-chl oro-4- hydr henyl )-2-'rret cryla

white solid. [0287] Step B: To a"Sollution o tBhe aI*F(Oen (515) (0.481 g, 2.0
ol ) in ethyl acetate (20 nmL) was ggdded Pd/C (48 ng, J0% Degussa type). A
bal | oon of hydrogen gas was added and the reaction was evacuated and
back-filled with hydrogen three td mes. The reaction was stirred overni ght
under a hydrogen tha&ttoon a &hperature, then filtered through a pad
of celite and coWat ed vacuo to provide the internediate ethyl
3-(3-chl oro- 4- hydr8'3<yphe'ﬁ§/| )F-2 met hyl propanoate (516A) (0.470 g, 96.9% as
a white solid. LC- M5 ESI found 243.2 [MtH] +. Internediate 12

5-chl oro-7-(chl or omet hyl ) - 3 ?—I—spi ro[ benzofuran-2,1"'-cycl opentane] (522)

5168 517 [3%?1]5359&1? %0 S?millar maIPner described for the synthesis of (545) was used to synthesize
5 5-fluoro-4-hydroxy-2-methylbenzaldehyde (577) (0.240 g, 6.5%) as a white solid.

OEt
19, 95.2% as a

[0352] Step B: Similar manner described for the synthesis of (537) was used to synthesize
(E)-ethyl 3-(5-fluoro-4-hydroxy-2-methylphenyl)acrylate (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—methy1phenyl)prop anoate (585)

Ph’ \ Br-
H2 Pd/C T|CI4
Step A StepB Step C
581

580

OFEt
Ph’ /\[(
F Y OEt H2 Pd/C jé/\)‘\oa BBr; j<5/\)‘\
—>
Step D ~o0 StepE StepF HO

583

15 [0354] Step A: Similar manner described for the synthesis of (517) was used to synthesize
2-fluoro-1-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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522 [0288] Step A: To a solution of ethyl 2-brono-4-chlorophenol (10.9 g,
52.5 mmol ) in acetone (105 rnL) was added pottasium carbonate (14.5 g, 105
mol ), fovbaemdshid72- chl or ocycl opent anone (6.3 nlL, 63 mOEIUS2009/0685M6 Xt ur e
was refluxed at 100 OC overnight, then filtered through celite,

concent r at-edlyl-n-fvacud nasittbxgtierizEhed8iy (F.2 asdp. vy ssmtagnaphyl. on silica gel
(20% Et OAc i n hexanes) to provide 2-(2-brono-4-chl orophenoxy)cycl opent anone

(516B) (1034619, s@% @%imﬁ@r Badiek H@%lrl@éd for &Mﬂlheﬁk QP (335) Was LR tB1s¥tHESzeOf
met hyl tri phen}y/r osphoni um brom de ( mol ) in anhydrous

t et r ahy drlo¢thylaprtloemsd- ﬁ@}h%ﬁ’b@lze]@ehﬁfe(ﬁs% @970@&3 Medrsadpalospeili on wi se the
potassiumte/t-butoxide (5.0 g, 44.8 mmol ). After stirring at 0 OC for 30
m nut es, [0B%]1m SMepDes Sefil2: h2erter dessriled fur trcoyynéreeix v 3371 vpe nsearto nenthe14B)

Fesul 01 nd e bre- b o RS B Ao bRredhelat (80 (Ragr ST So sy o

hours. Thgligeacti on m xture was quenched with water and extracted with

et hyl acetate. The organi c phase was washed with water, brine, dried with
sodi um sybiagie Siep ECORGRRUHANRHAUAHBL foP dht FRlESPIS) o) w068 HRe RS
purified by flash chromatography on silica OAc i n hexanes) to
provi de 2ty Gn@-ethdid- ﬂu@’oMrm(sﬂlomey]epmpgmaméM)y(llcﬁxg/)%Wh)zaeme:oQ(BHs (6.2
g, 58.2% .as a colorless oil.[0290] Step C

2- Brono- £2khi or o- I-(2 met hyl enecycl opent yl oxy) benzene (517) (6.2 g, 21.7

mol ) was hate 150, 0C for hours, The resi du s purified by flash
chr ortt ogf ﬁire%argﬁqnnesg@feﬂmfeu@e. HNHELAA iwaww.twﬂt esize

2- br ono- C % as a
yel I ow oﬁrgh%%%%ii Tesegtlg%’l 3ID r@ W@E&)&Xb%@mﬂﬂﬂengﬁﬁ%aﬂ&tg (585) é3zQ
2- brono-@Sc?r%basc&@langssbﬂpentenyl nmet hyl ) phenol (518) (5.7 g, 19.8 nmol) and
Anmber | yst (r) 15 ion-exchange resin (5.2 g) in toluene (100 n.) was heated
at 80 OC for 3 hours. Subsequentl!yIntefeedindeg | yst 15 resin was filtered off

and the ethyl 3-(5-fluoro-4-hydroxy-2-methylphenyl)propanoate (588)

OEt
Ph Ph H2 Pd/C

Step A Step B
]
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-
yl)acrylate (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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filtrate was concentrated in vacuo to give

7-brono-5-chl oro-3H spi ro[ benzofuran-2,1"' - cycl opentane] (519) (5.4 g,

94. 9% aswaywldsess7oil. [0292] Step E: Simlar nmanner destrisbed/obssret he
synt hesis of (509) was used to synthesize the

5-chl oro- 3H-spi ro[ benzof uran- 2, | ' - tyteineyden 2e] - 7- car boxylic acid (520)
(1.0 g, 44.59 as an_off-white_solid. 293]. St F: Sim manner
described for the sﬁ%Léé%ﬂ@f S(fg"fﬁ?'%/b&gr%@baenty@%?ﬁ{l%%d?g;

(5-chl oro- 3H spi joo[ henzof uran- 2, | * - cycl opent aneloZcyl ) met hanol (521) (0.640

g, 67.8% as a golorless oil. £0294] Step G Si m'\j:rlar mannerr descri bed for
the synthesis (57 flas u tQpsynt heghze thegi nt er medi

(6]
o Ry sk T SbASE N2, Tqs ccyelopept ane] (522)
(0.630 g, 91.4% as a yellow i|@%;tri;$2rzﬁ?edpate 13770

7-(chl oronet hyl ) - 5-f | uor o- 3H-gpi r o[ benzof ygan-2, 1" -cycl opeg';tlane] (529) 529
[0295] Simlar reaction routes used for the synthesis of (522) was used to
synt hesi ze the intgsnedi
7- (chl or omet gyk3 J6- 1 | uor g
[0296] Step A_FPrvi ed(
(13.3 g, 92.7%®epPas ay . ;
2- br onp- 4-fl uoro-1-(2-nmethyl enecycl opentyl 6xy) benzene (524)F(9.7 g, 73.4%
as a colorless oil. [029% Step C. Providet 594

2- br ono- 6-&0 cl opent enyl net hyl ) - 4-f | uor ophenol ((525) (8.2 g, 62.2% as a
yel | ow Oi[p_6%i02‘§;g]ﬂa15fe@9tlcm rop%«lsé\l,apqgie@r the synthesis of (585) was used to synthesize the

Ibg‘r’/; th;/gfl{el&#vgcg?‘Ffaﬁy?§—i(Q%[l@‘?—@zf?&o%-@ﬂiﬁr&ypﬁé(ﬂl)(ﬂpcﬁﬁhgﬁg159{4§26) (8.2 g,

[0365] Step A: Provided 1-fluoro-2-methoxy-4-vinylbenzene (589) (1.5g, 30.3%) as a

colorless oil.

[0366] Step B: Provided 4-ethyl-1-fluoro-2-methoxybenzene (590) (1.1 g, 71.7%) as a

colorless oil.

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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[0300] Step E: Provided

5-fl uoro-3H spiro[ benzofuran-2,|"'-cycl opent ane] - 7-car boxylic acid (527)
(1.75 g, 86.260¢0ses7an of f-white solid. [0301] Step F: ProTiusea9/ 068576
(5-fluoro-3H spiro[ benzofuran-2,1"-cycl opentane] - 7-yl ) met hanol (528) (0.610

g, 37.0% as a coborless oil. [P302] Step G Prgu d the internediate
7-(chl ororret h'yl) 5- fI yor 0- 3Hs ro[ benzof ur@an-2, | }; - cycl operit ane] (529)
(0.610 g, gfp)(@rl 0 Ip@,{;er te 14nc 5>et h

2-(5- hydr oxy> : 3 Ja3b3)° step A The
chiral base r-| -phenyﬁpet handni ne | ) 35 7 mol) wa¥ added slowy into
the stirring mxture of 2-(5- thoxy23 ydroll—l-lndenlgyl)acetlc aci d
(530) (7.0 g, 34.0 mol) in acetone(170 After the addition was

conplete, an additional pdrtion of acetone
was conti nueth.f &t hour “Theoprecipitate
washed with %@%e arf B popact | i

acetone (10 dto refg[—ug—' all th ) ssol ved. The
resul ting reactron nmixture was sl oWy c80| ed down toO roHPnterrperature
overni ght, during whichgine the precipitgies fornmed. The gjjspension was
cooled to 0 OC and the Wnite solid was col lected and washed with cold

acet one ract ed
w th B Ot SEHEERac BB LER KU ShEP L U vhDhidi o Ak

sodi um suhfeahadiandthgd Bg@ituoed-4dytioxy e piopyipharydpraanddte 2600$net hoxy -
2,3-dihydro-1 Hinden-1-yl)acetic (531) (1.65 g, 23.5% 99.9%ee) as an oil
resi due. [D@3ﬂ4]St§p%ﬁ Biovitie@ (B)-3-flib - 0fmdB0xy23- (Iﬁopr&téhgl()ﬁer&cﬁe E9sy derDg

| H i nden- | yacetic (531) (1.65 g, 8.0 mmol) and H2SO4 (0.111 ni, 4.0
mol ) i n 3&5% hdsl a qdorgsy olkas refluxed at 100

10 nm) was added]and stirring

[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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OC for 2 hours. The solvent was renoved in vacuo. The residue was di ssol ved

in ethyl acetate and washed with water. The organic | ayer was separ at ed,

dri ed ovewozodvasnssgul fate, filtered and concentrated i nPCaasemocs3rOVi de

(S)-ethy\ 2-(5-nethoxy-2,3-dihydro-I Hindenl- yl)acetate (532) (1.8 g,

96. 0% as an oil [0335] Step C Simlar described for the synthesis
(

of (514) was used. to \synthesize

H i nden- 1| -yl )2Fac At e B833) (1 Z :
15 (5>ethyl 2= hydrexy- 2, 3- di_hydro- | en-1-yl)acet at
Simlar react % TERE syt ' s ofk533)
synt hesi ze the interSdi at 807 3 ydr ox§ter%, 3- ap
H i nden-1-yl)acetate (536) [0307] Step A Pr ovi ded
(tf)-2-(5-nethoxy-2, 3-di hydro® H-inden-I-$*)acetic acid (8%4) (2.67 g,
38.1% 92.0% ee pure) as an oil residue. [0308] Step B: Provided ( )-ethyl
2- (5- et hoxy- 2, 3-di hydr o- | i
oi | residue. [0309] Step G
2- (15- hydr oxyrnz, 3< ciehydr o H iondenl - yl ) acetat eo(536) (1
oi | residue.P gt & nedif

dvl, p 0
2- (3-fluoro-4- | ) cycl ogrfrpa oxyl ate—%’;—&‘ 537 538 539
[0310] Step A>the mi XX ure of  3-fI°UBF o- &~ mét hoxyben2 3l d é'%yde (5.1g, 33.0
mol ) and

| nt er nedi at e
(536) 536 [0306]
éd

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-1-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 2,94.4%) 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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(car bet hoxynet hyl ene) tri phenyl phosphorane (17.2 g, 49.5 mol) in anhydrous
tol uene (165 nL) was refluxed at 120 OC under nitrogen for 4 hours. The
sol vent wa® 208wm03d i n vacuo and purified by silica gel pciruspebogssaphy
(10-20% Et QAc i n hexanes) to provi de (E)-ethyl

3-(3-fluoro-4- rretxypt]Deny agrylate 37) (6.5 g, 87.6% a white
solid.[0311] Skep B To&Mxture of o - o

[ V-methyl -/ V - r & ./ \PhnPt r osogl OFClHARAEr | ca WA
3 79 on a dry erght basisgpa 25. 0 in ethersgpd Mo 0 0C was added a
col d solution ofs25% agueous KOH (2Qwk). After stirring feds 2 mnutes, a
portion of the yell ow ethereal solution of the resulting diazonet hane was
added to a sol ution of e ajkene (537) (l.lg, 5.0 mol) in ether (25 niL)
at 0 0OC. A portion of_palladium (l1l) acetate (0. 112 g, 0.50 mmol) was
added fol | oned—# .an jtion&F portion of di azonethane solution. This
process was coferhued uontil all the diazonmet hane sol ution and pal |l adi um
(1'l) acetate was added.®®The resulting m xture was stirred at 0-5 0C for 4

hours anqoggst i GepA: SihfahARR); W@FiLEFARhd QSR GR (ABY \xﬁa%‘ ﬁ?e'%isto KpResRte The

resulting mxture was concentrated in vacuo'to provide eth

2- ( 3- f | udEvethyh2i(BrestybRdhdr)-dyuetbpryphamd)-¢ andsbxyérataee ((6938()1 3(9 o yas B3. 0%
as a yeII W OIL‘ [0312] Step C. Simlar manner described for the synthesis
of (514) gd to synt hesi ze the internedi ate ethyl

2 (3 fél):JCO[pé)%é h%gr %X)éhrpg %ﬁ:néf(': lggs%‘?ggcf %fghaérs?/gél%lsl?tof (S(lg?was usOedBtg gyr%hes?z]é' 1%
4 (4 hydr I nner
descri bed for h@%ﬂl éyﬁ{lﬁ%&%bﬁﬁo@{é@&h%ﬁgﬂ 5%1@%)9@%51%2:}1}%@688)@123%?8 B%r) 2l

4- ( 4- et holorlsheo.| ) - 3- net hyl but - 2-enoate (540) (4.5 g, 64.3% as a

colorless oil. [0314] Step B: Simlar manner described for the synthesis of
(513) waq03&Hd 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
PH b i Ph Ha PAIC T|CI4
—>
~o ~,
Step A 0 Step B Step C

610 611 612
OEt
Ph/ /Y
OFEt 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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synt hesi ze et hyl 4-(4-methoxyphenyl)-3-nethyl butanoate (541) (2.0 g, 98.4%
as a colorless oil. [0315] Step C. Simlar manner described for the

synt hesi swof20(0B8d337was used to synt hesize the internedi Ce/Uské0wlocss76

4- (4- hydr oxyphenyl ) - 3- et hyl but anoate (542) (0.80 g,42.5% as a colorless
oi I . I nt gBr5agisdsee)ks a colorless oil.

7- (chl oronet hyl ) - 2, 2- di net hyl - 5- phenyl - 2, 3- di hydr obenzof uran (547) [0316]
Step A Sfomd]arStepuHﬂ%md@&m Floeg- f@srop&ﬂig Syiihegbénzehe (61198)2 wes» 1aesk t o
synt hesi ze 4- ?2 met hyl al | yl oxy) bi phenyl " (543) (5.9 g, 89.5% as a white
solid. [O3PHlestelh B: The mixture of 4-(2-nethyl aIIyI oxy) bi phenyl (543)
(5.9 g, 26.4 mol) in iV-nethyl-2-pyrrolidone was m crowaved at 210 0OC for
8 hours. [0B¥]r Steplis Rrasdel] 3dlobreedtisopersyhyimetivetybereakbietlydeah2)d(2vi ¢.h wat er .
The organ} %a er @/ai separated, dried over sodiumsulfate, filtered and
concent r at VHUUES e residue was purified by flash chromatography on
silica g EtOAC| ex nes o provide 2, 2-di net hyl -5-phenyl -

2, 3-di hyi%@ z%f‘ TDanPr@eﬁiﬁgf @setg %@ue@a2 asgp%tl%rff et PEny echle}e Step C

To an icgggpl @G 3sPlgyis rh Af i tes ﬂarret hyl - 5- phenyl - 2, 3-di hydr obenzof ur an
(544) (26(249( S% % ° V|Vn dIOCh| or onet hane (15 m_) was added sl owy

titanium Stir S

di chl or o([prg%ﬂo%/* f?mé %\(ﬁée({%t&ylﬁ(}rrﬁé% {)A&\vaa Y ﬁle%mg?%h\%}i ?/’ﬁp %ée%?ages(uﬁl ng
m xture was sOBrvedsatcobrs dibr 3 hours, quenched slowly with ice water.
The product was extracted with di chl oromethane. The organic |ayer was
separat eq39lf]i eStep ¥ePreQ@iduRe sitrhifite éth{It (R HuaOU-BRIFESPD i &ipest éﬂheﬁﬁwuo
The residue was purified by flash chromatography on silica gel 8, %
Et OAc in mels@élﬁet@)(ﬂ% (bﬂc&/i‘?éé%) as a colorless oil.

2, 2-di et hyl - 5- phenyl - 2, 3- di hydr obenzof ur an- 7- car bal dehyde (545). [0319]
St ep Do To an ice cold sol ution of Intermediate 34

2, 2-di met hyl - 5- phengthy??) %2 %utyY—g f’l)uo%.I %quylcﬁoxyphenyl)propanoate (621)

0 g
Br-
F R
P 5 F Ha, PAIC _To,
—_—
~o ~,
Step A o) Step B StepC

616 617 618
OEt
Ph/ /\ﬂ/
OFt Hp, PA/C OFt BBry
Step D Step E Step F HO
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-1-enyl)-2-fluoro-3-methoxybenzene (616) (4.5 g,

96.1%) as a colorless oil.

[0397] Step B: Provided 1-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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7- car bal dehyde (545) (I g, 3.96mmmol) in nethanol (20 nL) was added portion
W se sodi um borohydride (179.9 ng, 4.76mmol ). The resulting m xture was
stirred avoQoD®@sbssr 3 hours, quenched slowy w th wat er. PChaSpooodersvé was
extracted with dichloronethane. The organic | ayer was separated, dried over
sodi um sulsfaabirlekd dit.ered and concentrated in vacuo. The resi due was
purified by flash chronmatography on silica gel (20 % Et OAc i n hexanes) to
provi de ([@3gdi iy IPr&vigemyletiiil 3-ditiyd r Phens of teidx ypheh afQql619)°46) .

[ 0320] St[ep I%: E’;Stlgﬁr)n | ar rrannqg dlgyscr(l bedﬂf or the synt hZ%i séllgfmr?%% V\)IE‘?IS used
t o synt hd$i0z 701680)iastagyiniediotitle

7- (chl oronet hyl ) - 2, 2- di net hyl - 5- phenyl - 2, 3-di hydr obenzof uran (547).

| nt er medi[84@0]1%tep E: Provided ethyl 3-(2-butyl-3-fluoro-4-methoxyphenyl)propanoate (620)

6-chl Qro-4-(c ramet h - 2, 2-di met hyl - 2, 3-di hydr obenzof uran (552) [0321]
Step A 'I(ioag%b)%t r'8 ad‘%l%f%w 2- ami no- 3- met hoxybenzoate (10 g, 55 mmol) in

DVF (200 added i.V-chl orosuccinimde (8.08. g, 60.5 mmol ) at room
t enper at J%@llm@%‘ép&% dttilﬁﬁltWW%etﬂgé'Q'th]é&%&Pr%ﬁ 0C for 2 hours.
The reacty,ap,y _ﬁef g%cﬁ)qnwe f&q&d%wg,rﬁtW)en%—s)addoll&le%Qowth water (300 mi),

and extracted yl aceta 2 100 The organic | ayers were
conbi ned and washed with water (2 ﬁ%tg-r(%?ed d3sbrine (100 mi) and dried over
sodiumsulfate, filtered and concentrated 1 n vacuo. The residue was
purified by chetyhagfplo4thgdpxgphael)t)is2, d8sterattumroduwphnddl@®RS) [ 0322]
Step B: To a m xture of net hgl | 2-am no- 5- chl or o- 3- met hoxybenzoat e (548)
(5.2 9, 24 mol) in water (25%k) and concentrated sulfuric agid (2.7 nl)

was added the solution of Qoditmnitrite (1.7 @ 24 mmol) in ter (25 nl)
at room tenperat g g e nixtiire was. st ##ed @t g.pom te tuf@ for 30

m nut es and addeg:?/}hr?e—n'i—xi—crr-e—'of\ cQpper bromde=(S. 36mol ) in
concentrated hydPogén broni &4 10 nP) and wat &R 20 n¥) “at room t enper at ur e.
The m xture was stirred at roomtenpersgt ure overnight, wes filtered through

a pad of celite and rinsed with EtOAc (3 x 100 nL). The organic | ayer was
DD O DD O

F F
Step C ~0 Step D HO
624 625

[0402] Step A: To the mixture of 3-fluoro-4-methoxybenzaldehyde (0.589 g, 3.0 mmol),

10

pottasium carbonate (1.8 g, 13.0 mmol) in methanol (65 mL) at room temperature was
added slowly dimethyl 1-diazo-2-oxopropylphosphonate (1.4 g, 7.2 mmol). The resulting
mixture was stirred at room temperature for 2 hours, 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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separated, and the aqueous |ayer was extracted with EtOAc (2 x 50 nL). The
organic | ayers were conbi ned and washed with water (2 x 100 nL), brine (100
m.) and dwoOediomse3s37TNa2SO4, filtered and concentrated i nPCaRAISR009DEES76 esi due
was purified by chromatography to provide the desired product (549). [0323]
Step C AddeXtThe eesaf tingahixyire 2-abkiied o-robinaedpSatiied oX g heazoqienckddd)h (1. 1
g, 4 mol), : : : .

4, 4, 5, 5- t@FHFbpmonny shighdnyndsgigcted gty eﬂgbrl)ether -Fhe-deiapRre Mane pird72 g,
4 mol ), %@E@g)b‘}mé dBler gbdz'%mgmz{t% an@é\b ROHER uRE LGRS RQNA §nE8 L),

met hanol t ol uene in a pressure tube at 120
0C over nlrghdue ‘Eamgdnfmdélyaﬁaeh a}m«bnwaigapmml ldchert] ENUO ThEtO Ay Brisxsepatoat ed.

ayer 8 el Fal Suerioaba ey e PRAIQ G CHra0 LhACoRty & BBOPACVacuo. |

The crudgjconmpound was purified by flash colum chronmat ography on silica
gel with hexanes and Et OAc to afford the desired product (550). [0324] Step

penzoate {AM) fhp &= SEpEihH RIS A SE PR T
added borwed)t wiabusmitdeyr(tﬁ)es&% deliterfeDethpiod - 3-flidve -4 olethox pphengb pi@phmaed t 0

warmto r re and _stirred overnight. The reaction was quenched
WI t h rret Hgﬁﬁg](b?)g{)) 6l ‘fscﬁ/\%)élorﬁﬁ? ﬁsat urated sol ution of sodi um bi carbonate

The OI‘%I C Iayer was separated, dried over sodiumsulfate

f i | t éloed (94081 oer Bt: Simdar mpnngs desribadhor dhe gathesined (HA) was uisdrtp sy hesige

the desi raa sy asar QELREY PR 213 Hi e Mok R E BN, R 8 £ P h s
f;\{ne:’?f;d{ag{ﬂei%yzamedldeﬂscrl bed for the synthesis of (4) and (5)

Intermediate 36

ethyl 3-(3-fluoro-4-hydroxy-2-propylphenyl) )-2,2,3,3-tetradeuteriopropanoate (629)

v o e o

Step A Step B

D PAC jé)Sel\ BBy Kg)%‘\

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 n-
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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et hyl 2-(4-hydroxybenzyl)cycl opr opanecar boxyl ate (556)555 556 [0326] Step
A. DMSO (5.2 niL, 72.6 nmmol) in dichloronmethane (14.5 niL) was added to a
sol uti on Wb 20m&i8y337chl oride (3.1 rnL, 36.3 nmmol) in di clricorusoeblesses (83 i)
at -70 OC under nitrogen. After stirring for 5 mnutes, 2-(4-nmethoxyphenyl)
et hanol (froWd¢ ]-e83mfl-Bflojo-dinssdwell pidpythecaidner 620t(0.ABE ¢ BB2%). hs mas added
drop wise (20 mn). Stirring was continued for an additional 20 mn. and
triethyl S5 914 7nl, 69.3 mol) was added, and the reaction nixture was

stirred and warmed slowy to roomtenperature for 1 hour. The reaction
m xture V8404i | YepB: wimHaimamer dasisabest kpa thecsyndpeais ohi23s wipapseddd synthesiad over

et hoy p P Gabtet FRPnEN 23RS ARl YRR ARG DGR 8™ [ 0507

Step B: Sotdrleas oianner descri bed for the synthesis of (537) was used to
synt hesi ze (E)-ethyl 4-(4-methoxyphenyl)but-2-enoate (554) (1.1 g, 38.2%

as a col qoiesys Step C:[ 932 mahfd descrivlelifbiathe FRIRGIs SRS E3), REeft Y, Hall6on
synthesis of (538) was used to sgnthe5|ze et

I
2- (4- met hwsyitsediz ey eyedlto pyspesirscienisoxsd ethpl 1—6%5)10@_14-216@1,0X9@: 0% as a
c2L0 " oo bl TG he REP P DIl FRgRE cfgfgf e Tor the synthest s of

e esi late e ;I
2- (4- hydrgxyhenciul Yevel opr apansear oAl e (PRl & 815 s Su &9 2 @

2- (2-104- fk?fﬂﬂl@éii’éﬂh@@ﬂt@ﬂ%&ﬁt@ﬂéyﬁ&ﬁ{eh%ﬁﬁﬂ 3te-flRpenIBUrax§2-[ 0330] Step A: The
m xture of (2-carboxyethyl)triphenyl phosphonium bromde (20.0 g, 54.0 mmol)

and 4- netmeyprany Bpwehyadée (6895(0g)7833 96.6fmsis p colprigahgitir ous DVBO (64 nl) was
added slowy to the suspension of 60% NaH in mneral oil (4.3 g, 107 nmol)
in Intermediate 37

ethyl 3-(2-ethyl-3-fluoro-4-hydroxyphenyl) )-2,2,3,3-tetradeuteriopropanoate (633)

o |
O;ﬁ(\b\/o 0
N O =z )Oj\ " “OEt
/
F X R F cl” O OEt F Z
—————————————————eeeeee e ——
~o Step A ~o Step B ~o0
630 631

6}
582

DD © DD ©
F F
D,, Pd/C 75 OEt _BBrg 75 OEt
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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anhydrous tetrahydrofuran (32 nmL). The reaction m xture was stirred at 0 0C
for 30 mnutes then warned to roomtenperature over 4 hours. The reaction
m xture waio 2guasedsed with IN HC (150 nml) and extract edpairtus2@viogds’acet at e.
The organi ¢ phase was washed with water, brine, dried with sodiumsulfate
and concqogrgt estepmml&?roﬂ&@tmhedntamﬁiwé geutdardreasil due-cnng-3pilidrbided by flash
chr onmat Oﬁgaphy on SI lica gel @%8 Yo Et OAc i n hexanes) to provide

() - 4- ( 4- FEHXDRITTRATPPAROAS ( <@0é%,gd8?(%‘§nsesol?ﬂa%sosl5 0% as a yeIIow
solid. [0331] Step B: To the m xture of carboxylic acid (557) (5.7 g, 29.5
mmol ) in DMF (150 ni) was added Intermediate 38

O (Benzotri azol me wﬂ# oborate (9.5
g, 29.5 nol). Afteréts\/'gl:élréI @I %&%b{e%gi @'ﬂllgpnéﬁtorareh@g%xyl am ne. HC
(2.9 g, 29.5 mmmol) s adcfgd fol | pwed byPhEt@ﬁTl’of 2 mL, 58.%9 mvl). The
reaction m xture \ﬁﬁ%tl_@r_eﬁ_.atF npﬁLé’.tQLe_.forF ~oll  uted with
wat er and extractg t hsethyl g te. ThestpBgani c\(g e was washed with
water, brine, dried over sodiumsulfate and concentr ted in vacuo. The
residue was purified by flash chrdffat ography on silica®gel (40 % EtOAc in
hexanes) to provide (E)-N nethoxy-4-(4-met hoxyphenyl) N- net hyl but - 3- enam de
(558) (2.1 g, 29. 6(@ cas a solid, [0332] Stepj C. The sol ution of
diethyl zinc in Héxanes ( 1 Obm_—&l—?—»4 somdded slowy to the
m xture of iodoneffdhe & . 34.9 ¥ABI ) HO t hoxy ethane (1.82 nlL) in
di chl gr onet hane (25 L) atgl5 OC. After stirgdyng for 20 m nutes, the

sol ution of{ - N- et hoxy- 4- (4- met hoxyphenyl ) - I\I-rretocfél but - 3- enam de (558)

(2.0 g, 404 ot P iy RHr sr8Rtdeared 1o e yntheds Adadd Wb WA eact i on
m xture. Jh@eGesylbRgs Mehdkye - dnN18 07(?'1 HPLLALUr € over
24 hours. Sy ﬁ‘e 1regctlon %xtu?ez y?#Inute%]}ydg( wgat)g?og ?racfvg wth
di chl or orpetwhiane. The organic phase was washed with water, brine, dried over
sodi um sul fate and concentrated in vacuo. The residue was purified by flash
chr omat oqo4d]y SIGp B: | $iedlag BlanfG P IibRACor the BAXRIBSH (BIT7) ¥ BWisetto
N- et h -2-(2-

me OOXysynthg:sufS (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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met hoxyphenyl ) cycl opropyl ) - N-net hyl acetam de (559) (1.8 g, 85.2% as a
yellow oil. [0333] Step D. The m xture of

N- net hoxywa-20R708ds3met hoxyphenyl ) cycl opr opyl ) - Nnet hyl acetramiuseccdod6sye (1. 8 g,
7.4 mmol ), 2.5N NaOH (15nm) and EtOH (15 i) mas stirred at 60 OC for 24
hours. The reaction nlxtur@ was aC|d|f|edeA h_ddCl and extracted with

Et CAc. The organia_p ase\ washe O, brine, dried over sodium
sul fate and concent d_Jn-wvacuo OFt
2- (2- (4- met hoxypheny¥ cyc1oprop acetlc ad?a (560} 5 g, 96.1% as a

yellow solid. [0334] Step E: Simlegr manner descrlbed &or t he synt hesi s of
(532) was used to synthesize ethyl

2- (2- (4- met hoxyphenyl ) cy Iopropy&)acetate (p61l) (1.2 g, 71.3% as a
colorless oil. [0338k Step . Iarsmanne '89 for the synthesis of
(514) was used toggyft hesi the PRt eqiqyedi at g hyl

2-(2-(4- hydroxyphenyl)cy%lopropyl)acetate (%62) (0.488 g, 43.6% as a
colorless oil. Internedlat@°22 et hyl 641

3-(4-hy droxr 6- di met hyl phenyl ) pr opanoat e (564) [OBBQg.Ste A Simlar
manner  dd84HIbetiep dv: Simtlas yarchersfostasusedstay fhaygthesie af {3953 yias Heaslito e

e Q%l%‘/ﬁﬂ“é%fh%%‘ afefio iR hﬂ? Gl desc%atgﬁ AR gt . 1000 22
§OT0 o8BS S8 B SR RS OO I LR BB o557 s sl s a

col or lsesssyRihksikd Egrdm%dB eetidd-Pibioxyphenylacrylate 639) 0.440 ¢, 100%) as a
3-(4- hydrgxy 2, SGdlnethy phéﬁyl)prop%%oa¥ % ( ( . ’

colorless oil.,

Q

[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)

)\[fOEt o
Step A ~ StepB
O
642
0
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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[0338] Step A Simlar manner described for the synthesis of (537) was used
to synthesize (E)-ethyl 3-(4-nethoxy-2,5-dinethyl phenyl)acrylate (565) (3.2
g, 91. 0%we=on/oshisre solid. [0339] Step B: Simlar nmannectassewiobssds f or t he
synt hesis of (513) was used to synthesize ethyl

3- (4- met hgxthedzoettiIetythphemdt)qxypRay0al-ene{ibfifippdnbatk (§43)710.40%0c, 86.3%)
colorless oil, #0340 Step C. Simlar manner described for the synthesis of
(514) wass@selpriess Qiint hesi ze the internediate ethyl

3-(4-hydro 2, 5-di met hyl phenyl ) propanoate (567) (0.970 g, 89.1% as a

col orl es 5{0dﬁ] Stap &r: ndidiiler éeag‘qore{qquqs used for the synthesis of (514) was used to

3- (4- hydr O% %Ze thgI éﬁl Egﬁ% gi?lam(;%f‘/gfoé‘ﬁg@n\}@@ m[egl3 Jop?ﬁoa{?fh@gfl i m | ar

reaction S|you es use s usSed
(E) - eshyl(03464; mv%oxyaZQIBrléssrmlt hyI phenyl)acryl ate (568) (3.2 g, 90. 7% as
a white solid. [0342] Step B: Simlar reaction routes used for the

synthesis of (513) was used to synthesicaatethyl
3-(4-nethoxy-2,3-dinethégfhenyl)propanoat 569) 86 0% as a white
solid.[0343] Step C Sl a4apaeanhenyl)-gunet ylarév@an@aéc? & synthesis of
(514) was used to synt hesibze e i nternedi ate et hyl

3-(4- hydroxy- 2, 3-di bylp ¥I)propanoate0(570) él 2 g, 89.3% as a white
solid. Intermedia 25 OEt
2-(2-(2-fl uor ooA= droxypheﬁyl)cygh py )aceta@e (8¢ 1572 573 574

[0426] Step A: A solution of 4-nitrobenzaldehyde (2 g, 13.2 mmol) and (1-ethoxy

10 carbonylethylidene)triphenyl phosphorane (4.80 g, 13.2 mmol) in tetrahydrofuran (130 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 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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575 576 [0344] Simlar reaction routes used for the synthesis of (562) was
used to synthesize the internedi ate et hyl

2- (2- (2- fWoanw/08e337dr oxyphenyl ) cycl opr opyl ) acet at e (576pCrad4@p/o8isep A:
Provi ded (E)-4-(2-fluoro-4-nmethoxyphenyl)but-3-enoic acid (571) (5.0 g,

47.49% as a yellow oil. [0346]Step B: Provj HO o
(E) - 4- (2-f | uor oy4 met hoxyphenyrr- N- me¢thoxy- t hyl -3 .@ 56 (572)
(3.4 g, 56.7% gl | 8fr0j | }, StEp C_ Provi \Nﬂ‘

2-(2-(2-fluoro-4¢get hoxyphenyl ) | opr opyI ) a-BiLimet hox
(573) (3.5 g, 96. oi | . [03483terBt ep D
2-(2-(2-fluoro-4- et hoxyphenyl )g%cl opropyl)acetic aci 39(574) (2.7 g, 92.4%
as a yellow oil. {;8349] Step E: Provided ethyl

2-(2-(2-fluoro-4-net hoxyphenyl)cycl opropyl)acetate (575) (1.9 g, 62.8%,
yeI | ow oil. [0350] : joled the internedi ate et hyl

)cycl opropyl) acetate (576) (1.4 g, 78.69%,

3-(5-fluoro- 4- hydr oxy-g- met hyl phenyl ) propanoate (579) [0351] Step A
Simlar manner d&escri béd for the synthesis of (545) was used to synthesize
5-fl uor o- 4- hydr oxy- 2- net hyl benzal dehyde (577) (0.240 g, 6.5% as a white

solid. [Qo%52§] tep AB7- (Shl@idrﬁéthﬂaﬁrtﬁrordeﬁx;dhh{bﬁﬂdnw diherodyidonaan 56470 ( B37)
was used to synthesize (E)-

3- (5- f | ugkeR Ampjy FYWD@H%§N9F%%$ P& pmebenddalgsne GO 3nlp) weredgatsdgt 55 g
white sol L, g)‘i’ 333but $Re Qactﬁinf%ﬁaﬁlté}@&‘&?d thd&SIEd WRE2IHRA WiltCaiSHL RRS's Of

(513) was used to synthesize
3- (5- Bl uqrrovide H)ﬁdtlmxg—zz-dtateﬁ%ﬂﬁtﬁe@mwmbamﬁﬂarté Yy b@hylf Gipd2bylg, 97.6% as a

phosphonium chloride (648).

[0429] Step B: To a solution of ((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethyl) triphenyl phosphonium chloride (648) (500 mg, 1.09 mmol) in anhydrous
tetrahydrofuran at room temperature (10 mL) was added n-butyllithium (0.67 mL, 1.31

10 mmol, 2 M in hexane). After stirring for 10 min 4-(benzyloxy)benzaldehyde (231 mg, 1.09
mmol) was added and stirred for an additional 3 hours. The reaction was quenched with
water and extracted with ethyl acetate. The combined organic phase was 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 give 7-(4-

15 (benzyloxy)styryl)-5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran as a cis/trans mixture
(649).

[0430] Step C: To a solution 7-(4-(benzyloxy)styryl)-5-fluoro-2,2-dimethyl-2,3-
dihydrobenzofuran (649) (207.7 mg, 0.583 mmol) in ethanol (6 mL) was added Pd/C (20
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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colorless oil. Internediate 27 ethyl
3-(5-fluoro-4-hydroxy-2-net hyl phenyl ) propanoate (585) 580 581 582 583 584
585 [ 0354v030p8As37Si m | ar nmanner described for the synh@&daissooines3d7) was
used to synthesize 2-fluoro-I-nethoxy-3-vinyl benzene (580) (3.5 g, 88.5%
as a colorless oil. [0355] SteQHB: Simlar manner described for the

synthesis of (513) vas use Bsynt he el - et hydo.R-f | - 3- net hoxybenzene
(581) (3.2 g, 89. 796 a rless [ 0356, ,Step nkiar manner
descri bed for théﬁi:;{ esi 45) scmsed—TU—Synth=|

2- et hyl - 3- f | uor ond? et hoxybeaaa dehy 582) (27 g, 2% a%'a col orl ess

oil. [0357] Step D Siml ar swAnerHeeSTri bed $t@mB t hEO'synt hesi s of (537) was
used to synthesize (E)-ethyl 3-(2-ethyl-3-fluoro-4-netfexyphenyl)acrylate
(583) (1.3 g, 89.4% as a white solid. [0358] Step E: Simlar nmanner
described for the synthesis of (513) was used to synthesize ethyl
3-(2-ethyl -3-fl uoro-4-netjfhoxyphenyl ) propanoate (584) (1.3 g, 98.5% as a
colorless oil. [0359] Step”F: S m|ar manner described for the synthesis of
(514) was used tosynt hesi i.nternediate ethyl
3-(5-fl uoro-4-hydr¥xy- 2- @ yl phenyl)propanoate (585) (1.2 g, 98.2% as a
colorless oil. IﬁPéFneH?ate 28 et hyl
3-(5-fluoro-4-hydroxy-2-meshyl phenyl ) pr opanoate (588) 588 [0360] Sim |l ar
reaction routes used for the synthesis of (567) was used to synthesize the
[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)

98



i nternedi ate et hyl 3-(5-fluoro-4-hydroxy-2-nethyl phenyl ) propanoate (588)
[0361] Step A Provided (E)-ethyl

3- (4- mret wRyoB)/B0B7 8-t et r ahydr onapht hal en-1yl) acryl at e PCHRBR00006EHA0 ¢,
78.3% as a white solid. [0362] Step B: Provided ethyl
3-(4- et hoxy-5, /7,8 -;Ien-lyl) pr opanoa
93. 7%, as an oi % fProv egwthe

3- (4- hydroxy-5, 6, : ybﬁﬁfeﬁanoat
50.3% as an oil i q; A g et hyl
3-(2-ethyl -5-fluoro-4- hydroxyphenyl)propanoate f%94) 589 580 591 [ 0364]
Simlar reaction reutes used for the systhesis of (585) wesss used to

synt hesi ze the internedigte ethyl

3-(2-ethyl-5- fIUQ% 4- hydrgxyphenyl ) propanoate (594) [0365] Step A
Provided | -fluor t'ho i nyl benzene (589) (1.5g, 30.3% as a
colorless oil. [BBRE] Ste : Provided 4-ethyl-I|-fluoro-2-nethoxybenzene
(590) (1.1 9, 71.7% as a eplorless oil. [0367] Step C. Provided
2-ethy|-5-f|uoro-4-nethoxy§§nzaldehyde (591) (0.980 g, 76. 1% as a
colorless oil. [0368] Step D. Provided (E)-ethyl

3-(2-eth fl T 4 RS 6, Y A
col orl es)s/[bo ?8%%9?\ gSgt?]gétp P?Ig%ﬂloldzg% dgdtnﬁt;}?l ﬁ,§%¥ﬁyd§3beﬁz&ura%67 éﬁ)ogﬁlc
3-(2-et hydcrcﬁ(6b‘4)1(dr3@ug,-lﬂétrhmmiopp@agsi@mpensahfma(&aﬂ 598) 6 nn@), gupl%suﬂ%e as a

S S ot neRshi B 52 oy B R phany ettt O TE Qe S heged s1reloy as

col or kessoPi heur. Ethyl acetate and water were added and the layers separated. The aqueous phase

5587) (0.510 g,
rnedi at e ethyl

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-ox0-2,3-

dihydrobenzofuran-7-carboxylic acid (655) as a yellow solid.

[0435] Step B: To a solution of 5-chloro-2,2-dimethyl-3-ox0-2,3-dihydrobenzofuran-7-

10 carboxylic acid (655) (2.67 g, 11.1 mmol) in tetrahydrofuran (56 mL) was added BHjz *
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

15  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
20  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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I nternedi ate 30 et hyl 3-(3-fluoro-4-hydroxy-2-propyl phenyl ) propanoate
(600) 595 596 597 598 599 600 [0371] Simlar reaction routes used for the
synt hesi swof20(0888337was used to synt hesize the internedi Ce/Uské0wlocss76
3-(3-fluoro-4-hydroxy- 2-propyl phenyl ) propanoate (600) [0372] Step A
Provided (E)-2-fluoro-I|-rmethoxy-3-(pkop-I-enyl)benzene (595) (1.49, 32.5%

as a colorless oil. [403733}v€i\ BHO vi ded

2-fluoro-I-methoxy- opy R'Ei)e 05 ( 11y EagchicBd. 0% g-colorless oil.
[0374] Step C Pro 3-1{]doro- 4- me XY -22x@F OpyT Bt enzal yde (597) (1.0
g, 73.49% as a colo ess H [0375] ep D Provi ded (E) -Tet hyl

3- (3-fl uor o- 4- et hoky- 2- pr Exl henyl)acryl ate $598) (1.2 9: 86.8% as a
colorless oil. [0376] St ep Pr ovi ded®et hyl Ste

3- (3-fluoro-4-net hoxy- 2- propyl phenyl)propanoate (599) (1.2 g, 95.9% as a
colorless oil. [0377] Step F: qvi ded the internedi ate ethyl

3- (3-fluoro-4-hydroxy-nNgspropylrnenyl propanoate (600) (1.1 g, 98.2% as a
colorless oil. Intedmpitake 31 I
3-(3-fluoro-4-hydroxy<2s pentyl ph I)pr opanoat e (606)604 605 606 [0378]
Simlar reaction routesased for fhe synthesis of (585) was used to

synt hesi ze the internedi ate et hylsso

3-(3-fluoro-4-hydroxy-2-pentyl phenyl ) propanoate (606) [0379] Step A

Provi ded [(MB7]2-Stepdv: ¢ $olmisinhaddyflBerp pemethlytpheydl)(hen 78128 rimol) eth@. 5 g, 69. 3%

as a col qbrr(l)nelglssobllltyrate (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
5 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-

10 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

15  (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
20  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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[0380] Step B: Provided 2-fluoro-|-nethoxy-3-pentyl benzene (602) (3.1 g,
88.2% as a colorless oil. [0381] Step C Provided

3-f | uor o-wormtossizs2- pent yl benzal dehyde (603) (2.4 g, 6PCIXS2@9/0685¢0! or | ess
oil. [0382] Step D: Provided (E)-ethyl

3-(3-fluor }Q-c%ud&dﬁ(poyln& wae ptnyiﬁcfﬂ’ﬂe;ﬂﬂhs)la@hyhlﬁt}ﬁfo(n@ﬁb@apthg ofl sflicaBBl Wi as a
white solid. [038%%Q E: Provided ]

3- (3- f | udresangs pad FeRe 52 Q%momr%%91%%%&%5{%@%@%}20@@1?3&H>9>41.64@§9>as a
colorless oil. [0384] Step F: Provided the internediate eth

3- I( 3- }‘ | udP$3NY- p&(y\- solyfeqit %flPéﬁ‘éﬁ@;/5jﬂu|©f%%éﬂoﬁtf@€tbﬂb@)20(@als%Q-H)%leﬂ%%as a
S5, et mo B e, 031 SR -Beifo Bk DM mige (100.8 me. 367 mmol. peprLeorige, og

609 [ B385].2Shg.405 rSmasn)I a’mﬂ cam@ﬁeétradﬁ&@ﬁe bz ehlf) @¥as ﬂlhﬁediyﬂ’ltsfleﬁ bgerfifeh{. 515) was
used to synthesize (E)-

3- ( 2- et hyfatwaied segipmi ??é?%%ywﬁ%%ﬂﬂpﬁl and egfasipdarity sthyleaceigtsy irigd ogergodigm. 404
as a whitgsal f 1ﬁedecﬁ Qécﬁédncﬁ{tﬁﬂe&n éhﬁ%}.'ﬂ% SRRGMpIESE HhPFdifidd byl fiRh Sy Nt hesi s

of (513) was Us to synthesize et

3- ( 2- et hydohBar th:omamgfaphy Ioms;lmlaga}ymth Rexmathy PEGPanGat)eo €668) (1.3 g,

98.5% as,a colorle 0|I 387] .Ste Iar ner descri bed for the
synthe5|§:6¥n?%ﬁg$) gdgg e uf%‘ﬁh ORE & dlate et hyl

3-(2-ethyl-3-fluoro-4- hydroxyphenyl) 2- nethXIpropanoate (609) (1.2 g,
98. 2% as a colorless oil. Internedit@inee

ethyl 3-(5-fluoro-4-hydroxy-2-propylphenyl)propanoate (666)

OFEt
Pth/\n/
Ph3P H2 Pd/C T|CI4
O
Step A Step B Step C Step D
H2 Pd/C BBr3

[0440] Step A —F: Compound (666) was prepared in a similar manner as that described
for the synthesis of (585).

15 Intermediate 47
5-bromo-7-(chloromethyl)-2,2-dimethyl-2,3-dihydrobenzofuran (670)

o o o o o o o)
Br, socl, LAH
OH  AcoH OH  meoH OMe  1p OH
Step C

Step A Step B
Br Br Br
667 668 669
@]
SOCl,
- . Cl
Step D

Br
670
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et hyl 3-(3-fluoro-4-hydroxy-2-isopentyl phenyl ) propanoate (615) 610 611 612
613 614 615 [0388] Simlar reaction routes used for the synthesis of (585)
was used wo 2810ni8h33i ze the i nternedi ate et hyl PCT/US2009/068576
3-(3-fluoro-4-hydroxy-2-isopentyl phenyl ) propanoate (615) [0389] Step A
Provi ded [0 2-Step o Q}sﬁngrmcﬂﬂ@pplyiglful(rﬁ} ﬂchBrthb@lB-rﬂlL e1r5y€l benyianeet(cdd) (3. 5 g,
88.5% as a col orl ess oil ep B. Pro

2-f | uor o-Mk @%@#9@@S%@%&%éﬁz@ﬁéylc%mhxd@o@ngofuw Troprbaeylic ackd Gre ess
|. [03%l f i

(612 (25T e BAAPEY & 1o rifs WA BESH L T OTIABRARAMEN

3-(3-fl uomd-sﬁrred; openigiit. M2 Mesohoioy pii sodihinasotfite atae addti3nti{ 41l 8f e r8Dcal®) as a

whi t . E:. Provid th

5o o Sptareh e g Pl S G RAd P b 3B disblosomeage vs aldsd apdhsoy o

a col orl gggrQidparak B39t o2afR PhaseRk AV A@dd Whd Wﬁ&ﬁnﬁ%ﬂn@tcﬁrleﬁtd@ﬂ sodium
3-(3-fluoro-4- hydroxy 2-isopentyl phenyl ) propanoate (615) (1.2 g, 98.2% as

a col or | evHatgi filterpched erodenitased3i4 vetinyto yield 5-bromo-2,2-dimethyl-2,3-
3-(2-butyl.-3-1 h t 621) 616 617 618 [0395
Si ﬁn I alrJ ydé}éy%r?belﬁ% 8&1‘111';% §8ﬁ%goare’cp¥¢?§%§ﬁ?ﬂggi g E)f ()585) was used E 0 !

t hesi di .
3 (2- bt yP42171 9180 B FRiy hugrarlys mh Bisasermele wos sdded ey sselyigg of
Provijded {Fonlo- ﬁ@lﬂlmbt‘h?py |3)d112ycfrl)l%?1"z@fu§anq’¢—%5&@5%@@%%‘@66?@1@ (Ao@mSol PR 19

as a colorless oil.
methanol (41 mL). After refluxing for 3 hours the solvent was removed 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-
ylD)methanol (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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[0397] Step B: Provided I|-butyl-2-fluoro-3-nethoxybenzene (617) (4.2 g,
92.7% as a colorless oil. [0398] Step C. Provided

2- but yl - 3wbl20ovese337 et hoxybenzal dehyde (618) (3.4 g, 69PR2¥B3008/06857€r | ess
oil. [0399] Step D:. Provided (E)-ethyl

3-(2-butyl -3- quoro 4- netyo Qﬁpyl)acrylate (619) (1.0 g, 76 6% as a

white solid. [0400L. S ep OV|ded et hyl ©

3-(2-butyl - 3- fI uof(o-Ji- fiet hcf’iayﬁhenwmra%ahe { BEO) @{99)5354% as a
colorless oil. [O401] Stepsf Provj, t he i nt egggdi hyl

3-(2-butyl -3- quoro 4- hydroxyphenyl)propanoate(%221 (0.937 g, 97.7% as a
colorless oil. Intermediate 35 ethyl 3-8-fluoro-4-hydroxyphenyl)

)-2,2, 3, 3- t et radeu ewlopropanoat‘
the mixture of 3—3—%0 4- y
potta5|un1carbon4i ‘(1. 800%13.0 mmol ) in nmethanol (65 L) at room

t enper at ure was add&d sl ow Nﬂlnethyl | - di azo- 2- oxopr opyl phosphonate (1.4
g, 7.2 mol). The resulting mxture was stirred at roomtenperature for 2
hours, quenched wi th saturatgd sodi um bi carbonate and extracted with ethyl
acetate. The organi c phase was washed with water, brine, dried over sodium
sul fate o] tr { i fied
By 11 ash LUt h s o o (710 S BRRp R T3 i RRRnE SR RNl T2
et hynyl - 2hé bynotiesisl of i8I oxybenzene (622) (0.750 g, 76.9% as a colorless
oil. [0403] Step B: To the m xture of diisopropylamne (0.262 nL, 1.87

mol ) in [oma]ars'td%@‘ Woatpolhd (872) das preBaRE i Adiiilddinidhagen Hasicadibed fel owl y

the solution of n [1ithium
the synthesis of (513)

(625) 622 623 624 625 [0402] Step A: To
benzal dehyde (0.589 g, 3.0 nmol),

[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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(1.17 m, 1.87 mol, 1.6Min hexanes). After stirring for 30 mnutes, the
sol ution of 4-ethynyl-2-fluoro-I|-nethoxybenzene (622) (0.180 g, 0.94 mol)
in tetrahydnofumsess7( 1 nl) was added slowy into the re&criuseongiosssas e. The
m xture was allowed to reach 0 OC over 1 hour and ethyl chloroformate
(0.134 m., 1,4 mmol) wasadded. The resultipng m xture s stinred to room
tenperature for D2 hours, qyenched wifh sart ated arffomi%m cirtori gde and
extracted w k ) gamn—-€—ph SEt =t
dried over s m sul {5t e and_goncent r'dt ed er rd%cEdcPf es .
resi due was purified B ashghromat8§Paphylon silicaegel (5-10 % EtOAc in
hexanes) to provide ethyl 3-(3-%l uoro-4-nmethoxXyphenyl)propiol Bt @ (623)
(0.070 g, 6.3% as a colorless oil. [0404] Step C. Simlar marh®r descri bed
for the synthesis of (513), (&%cept D ball ooffSused), was used %8 synthesi ze
deuterated ethyl 3-(3-fluoro-4-methoxyphenyl)propanoate (624) (0.050g,
68.9% as a color ess 8i|' ﬂ?ﬂQS Ste QS Siml|ar manner described for the
synt hesi s of_g514 sjused Yo ®yift hes{zg the internedi ate deuterated ethyl
3-(3-f 1 uor o—4Hydr h&ty | }propanoat e )°f0.043 g, 92.1% as a
colorless oil. Interfedi at e2385@t hyl 3- f | uor o- 4- hydr oxy- 2- propyl phenyl)
)-2,2,3,3-temwadeuke¢iopropanname (629)N %7 626 627 [0406] Step A: To a

sol ution of diisoprpgyl am ne (0.841 nL, 3640 mvl) in tetrahydrofuran (15

m.) at -78 OC under nitrogen was added slowly the solution of nbutyllithium
(3.75 nL, 6.0 nmmol, e7x. 6M i n hexanes). Af¢rer stirring for 30 mnutes, the

sol ution of TMS-di azonethane (3.0 nL, 6.0 mml, 2Min hexanes) was added

sl ow y i M0#48]heStep Ac tTioansohaticinunf ethyT B2 -dimethyt-8,3adib ydbbenzethrio7-ca3tboryiatet es

t hen was added the sol ution of
(?g, 4.94 mmol) in tHhuoroacetic 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

5 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%
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-

15  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

20  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



3-fl uoro-4-met hoxy- 2- propyl benzal dehyde (597) (0.589 g, 3.0 mmmol) in
tetrahydrofuran (3 nL). The resulting m xture was stirred at room

t enper at we 20vosdB7hour s, quenched with saturated amonipamuskéonssdes and
extracted with ethyl ether. The organic phase was washed with water, brine,
dried oveo4siqdiStep ulA afleticanst glon cendinatied-sudefetaaduceo2@-essure. The
residue was purified by flash chromato raph\ﬁ/%on silica gel (10 % EtQAc in

hexanes) 4ibyshoRangefuranst-R3rRoxylate o E34mge?-Rdk jumelh lighyinderiside (8282
0.180 g, 0 i 407 t - Shmqd r

Goscri bod Tt AR aAnEOIARL £3 ot A Bl SR FherRt B Ao TR e 50

3- ( 3- f | udCdod1 hretihdky valaples melpiranykd pr opiokhad 2N (2R ay ©ldéd.0rhg, withe. ©%l as a

o0, 014, e OTBSH SR o TTEL ST R 0 I AP
ethyl 3- (233-@1111&81"&)@142‘61%9%&&1?6%%Q@M'(gﬁgﬂl’ké Ricogppate (628) (0.085g,

58.9% as a colorless oil. [0409] Ste Sim i ar manner described for the

synt hesi ( S 5 iZet Latereci g_et hyl
SR LSO g bkt Feaei At Ut T Sl SO
a col or | easboailic adid{E7rethsahg, BF1%inmol), B~h2thetnhyphdidel (BDD; 850 eimady,phenyl )

)-2,2,3,3-tetradeut eri opropanoate (633) 582 630 631 632 633 [0410] Simlar
react i on angigtedydodyan oF0 mhe asy ft was pddegdfisqbgpdghlgrabormaed 68 ¢ls Ol Adynele t he

!S;}[,]teLl s ?!sa%léifestlﬁrgg %r 2\[/1\/18.00211%811]5851%60 d:fg)/lrlpf .r{egg:(% 9 rrglagr,] 96 nqr%%f) riril lva%ger f(? 5115 rQ)veas
2- et hyl - |adaédymydtir@dffbtiDhOurdmaBt foxy Repeenae (&36)addRioad0l Bour/Bhéfhctash a
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)

FI;)‘\H
BnO (0]
0 O
PPh F F
\/O%OEt —— \/O%OEt \O OEt
i Step A PPh, DBU, THF BnO T

cr- StepB F

679 680

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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colorless oil. [0412] Step B: Provided ethyl

3-(2-ethyl-3-fl uoro-4-nmet hoxyphenyl ) propiolate (631) (0.100 g, 18.3% as a
col or | esswoi2b10/4s08813] Step C. Provi ded deut erated et hyl PCT/US2009/068576
3-(2-ethyl-3-fluoro-4- nethoxyphenyl)propanoate (632) (0.080 g, 77.5% as a
col or | essaddéd. . TThe4dKEntSY&mebin Pmovedad drivd dnitigh nRdival e cieutl -diegdxghyl
3-(2-ethyl-3-f] uoro-4- hydroxyphenyl) Pro anoat e 6(7633) 0. 062 8 82.0% as
a col or | gggehyDtriphprdphpsphopianzglosidg(y e, 82% yield) (679) as a foamy solid.

3- (3-fluoro-4-hydroxy-2-net hyl phenyl ) propanoate (637) 634 635 636 637
[0415] StlB454: %pmlﬂ:éﬁo nphrion Qﬁéé@rdl@gww%px@ﬁbylétylnhwépl@smonqmsyﬂomd@ used
to synt hegi -1 1 - 4- et h -2- zal 4210

73. 19 asolhtte bonduior R arEhaK BENR AR A S o0 e
synt hési sain@fthd 2ddtjonwass stisied f6:101 (SyiHubs it Z@n{ EEnpetdiytke. 4-(benzyloxy)-3,5-
3-(3-fluoro-4-net hox};ll- 2- met hyl phenyll))acryl ate (635) (1.2 %i 90.8% as a

whi t e povidigroropenaaidphygied b.46-2, giodimiel) ywas dddedde o8¢ Ppei@nfpd thersadiphiwssi s of
(513) wasgy: ' - :

53 1 aor 5 g A PP AbDRIrE R iy, The solvens wyas ey ip gy diegiyl gher oo
col or | esswmiddded dilBE s@idsfilioredSiTihe lfirateremn eoncedesaed bedichonnd the respdteheki s of
(514) was used thesi ze

3-(3-fl uoW%?—Pélﬂﬁtﬁg ng -Sléh‘-: Wﬁﬁgﬁ%a:ﬁ%r?@%g@gﬁ%ﬁgé{%%ﬂ“@@% tQyProgilefdy- as a
col orjhes @1 3. (4l BE A IBIH-B81RdiBAorophenyl)-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)

(0]
OH OFEt KoCOs 0
b/ + Br/\[o]/ ACN. 80°C \/©/ \)]\OEt
HO HO

682

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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et hyl 3-(3-ethyl-4-hydroxyphenyl ) propanoate (641)638 639 [0419] Step A
Simlar reaction routes used for the synthesis of (545) was used to

synt hesi 280208t d8y3374- net hoxybenzal dehyde (638) (0.690 gpCc8aisdédp/oess7a yel | ow
oil. [0420] Step B: Simlar reaction routes used for the synthesis of (537)
was used to synthesize (E)-ethyl 3iftemnaidiwd 52- met hoxyphenyl)acryl ate (639)
(0.440 g, 100% as a colorless ail. 4211 Step C Slmlar reaction routes
used for the synthesis 8Pl ¢543ydigxy-Znwethy H?e%%ﬁ)?'?égaitez@ et hyl

3- (3-ethyl - 4- met hoxyphenyl ) propanoate (640) (0.360 g, 91.1% as a colorless
oil. [0422] Step D. Simlar reaction rout es aused for the synt hES(bS of (514)

was used to syn smzeth nt er nedi at e
3-(3-ethyl-4-h xypﬁfen lprogpédﬁzga 1) (8Et3 e as a’col orl ess
oil. Inter rre' ate 40 ethyl 3- (g e} hy -4- ydroxyph Orre hyl pr opanoat e

(644) 638 642°643 644 [0423] St ep A °Simed ar reac |on rcout essaused for the
synthesis of (515) was used to synthesize (E)-ethyl

3- (3-et hyl - 4- met hoxyphenyl ) O2- nmet hyl acryl ate (642) (0.460 g, 99.0% as a
whi t e powder y.dv@424] Stlep Simlar reaction routes used for the synthesis
of (513) was uset to;@ﬁe Z&t et hyl

3- (3- et hyl - 43KBF hox yl)-2-nmet hyl propanoate (643) (0.400 g, 86.3% as a
colorless oil. [0425] St&p C. Sim |l ar reaction routes used for the

synt hesis of (514) was used to synthesize the internedi ate et hyl

3- (13- et hy[b43F] hyStep Ay pheiythe of-1nEit iydropr dpasipapieengBédnone (5 g, 33.3 mmol),
S ethyl 2-bromoacetate (1.1 eq.), and cesium carbonate (2 eq.) in acetonitrile (200 mL) was
stirred at room temperature overnight. The acetonitrile was removed in vacuo, and the crude
oil was dissolved in ethyl acetate (50mL) 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%NaHSO; (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 1M 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 atforded ethyl 2-

(4-hydroxy-2-methylphenoxy)acetate (685) as a white solid (77%).
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(0.343 g, 90.7% as a colorless oil. Internediate 4 1 ethyl

3-(4-am nophenyl ) - 2- net hyl propanoat e (646) 645 646 [0426] Step A A
sol uti on wb 24tmisvszebenzal dehyde (2 g, 13.2 nmol) and (1Perhiszg09/068576
car bonyl et hyl i dene)tri phenyl phosphorane (4.80 g, 13.2 nmol) in
tetrahydrofuran (130 nL) was refl ukeemicdiat?83 hours. The reaction was

concentrated in vacuo and rified flash col chr omat ogr aphy on
silica gel w th hexanes aﬁg%ggdﬂénpﬁ”awgémﬁﬁEw@?ﬁ%ﬁggnnethyI- -

(4- nltrophenyl)acr Iate (645) [0427] Step B : To a solution of QE)-ethyl

2- et hyl - 3- ( 4- crx} ate (6 q24049 g, 6 Mo bano
(100 mM.) wa d PdWC 0 WEL—ioA) ussa%gyp Zi% bal | of hydrogen

gas was added; and the re ctlonm%@s vacuat ed andgﬁggk-FWpled wi t h hydrogen
three times. The reaction was stirréd ovggni ght at roonPtenpergfure, was

filtered throu h a pad of celite and concentrated in vacuo to give ethyl
3-(4- anlnoph (gpanoate (646). Internedi ate 42
4-(2-(5-fl uorsap2, 2 d| hyl - 2, 3-di hydr obenzof uran-7-yl ) et hyl ) pheno
(650) [ 0428] Step A"

7- (chl or omet hyl ) - 5- f | uor 022, 2- di nmet hyl - 2, 3- di hydr obenzofuran (647) ( 1 g,

4.66 nmmol ), tri henylcfhosphlne 1.22 g, 4.66 mmpl) and toluene (46 nil)
vere heatl8#6Mt tep Ax G 6ompgund (A88) wihBrepagd in @ Ainyies nfanneresdbptdasrribae sol i d

was sh it ther to provide
5_¥?uoﬁ§{%@59n|%§{ﬁxk85)3 di hydr obenzof uran-7-yl)nethyl) tri phenyl

phosphoni um chl oride (648). [0429] ,Ste To a solution of
((5-f1 uoro- 2, 2- di net hyl - 2, 3- di hydrbfgﬁrﬁ%gf%?% 7- yl)methyl) triphenyl
phosphoni um chl Grétiero{B&B)or(eByNR, 3,3 -t0Re DR B-diRydobandb s (693)

)\L

/\)\ KoCOs o [3 3] o HCO2
DMF
Step A Step B Step C

0 0 o}
o~ LiAH, on S9Ck _
Step D Step E

Cl

692

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);
/©/ EtN. DMF DME
N “paic

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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tetrahydrofuran at roomtenperature (10 nL) was added w butyllithium(0.67
m., 1.31 nmmmol, 2 Min hexane). After stirring for 10 mn

4- (benzylwoyptrsasidehyde (231 ng, 1.09 mmol ) was addedpamaisgeoonsssds f or an
addi tional 3 hours. The reaction was quenched with water and extracted with
ethyl acetate. The conbi ned organi tntphasieatsnds dried over sodium sul fate,
filtered and concentrate ude urified by

fl ash col um chr onﬁP?nglasgth{}BW r‘ilhléé}@ell W%F‘ﬁ 2&%‘?@%‘5‘%{39%[ QAc (20% to
give 7-(4- (benzyloxy)styryl)ws- quoro 2, 2- dlnethyl 2, 3-di hydr obenzof ur an
as a cis/trans m xt ( 649) Hcp0430] OTO&& solut

7-(4- (benzyloxy)st ‘)»flu@p@-z\é ZotegB | da?ygigggh%éfuran (649)
(207.7 ngy, 0.5837¢ i n/ et hanol m.) mag added Pd/"C (20 ny, 10% Degussa
type). A balloon of hydrogen gas was adged and the reactigp was evacuat ed
and back-filled with hydrogen three tines. The reaction was stirred

over ni ght[%@]r o¥ap e paristtierd methy 5f1inl3th9KEd axior borglihydrpal-isdengel-i t e and
concentra

(2 (5311 Sy G B o e fisis arigesorums eerenpe s (1AM 650) .

| nt er medisatend&d @tdpessard eshy dﬁ@Ws E}idoﬂi mbb@l@jlﬂbéen&tmbéﬁhéwaﬂ@éﬁ) €or(4653) 651
652 653 [0431% Step A° A mixture of 2-brono-4- hgdroxybenzaldehyde 350 ng,
1. 74 rmolhoursy B?]WlXtBE?rW)?ﬁ feltesed thrqueba prdiad celiteapd waphed, withieipmiofayy Theo ny,

0. 052 | and
Lol uene. (6L SEMEEERaSRE MM RaRRLBONRHE oo bR g B0 A BAT e

acet at e anith e rl“hwer@na:ddﬁﬂ wmdlnteh eviraypdiusm sdfar, filtectd ahl eodguenud zrphase

was e tracted with ethyl ~acetate the conmbi ned organijc rs were dried
over 8odi‘¢rte Jihe stule r?%?‘ﬂ%r"@d Paﬁae% g}ﬁ SibiRR gels wmﬁova&wio-ﬁ??ﬁ%‘é in
hexanes) to provide methyl 5-methoxy-2,3-dihydro- 1h-indene-2-carboxylate (696) (46%).

[0464] Step B: To a solution of methyl 5-methoxy-2,3-dihydro-1h-indene-2-carboxylate
(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 afford methyl 5-hydroxy-2,3-dihydro-1H-
indene-2-carboxylate (697).
Intermediate 57

ethyl 3-(4-hydroxy-2-isopropoxyphenyl)propanoate (700)

109



conmpound was purified by flash colum chromat ography on silica gel with
hexanes and EtQAc (30% to afford 5-hydroxy- [I|,|'-biphenyl]-2-carbal dehyde
(651). [O#B2p1088e37B : A sol ution of PCT/US2009/068576

5- hydroxy-[I,|"'-bi phenyl]-2-carbal dehyde (651) (292 ng, 1.47 mol) and

(car boxynet hyl ene) -t rigphenyl phosphor ane (?4.F§P Ot. 62 mmol ) inotol uene

(15 nmL) was refl umrq 24-ours. The i on S concen tdg vacuo
and was purifJ ed ash h
and Et OAc @- £o gi ve (E)eth ©

|, yl¥)acr

5apﬁ¥;p0‘5n_3' i Cyvi t h hexanes
3- (5- hydroxy- | ' - bi phenyl ] - 2-

yl atg\(652). [ 02433] Step)b To a

solution (E)-ethyl 3-(5-hydroxy-[I,]"-bf®henyl]-2-yl)acryl &% (652) (420
ng, 1.57 nmmol) in ethanol (% nlL) was added Pd/C (42 ng, 10% Degussa type).
A bal | oon of—ﬁ&dﬂr»oge S s"added and the reaction was evacuated and
back-filled wth hy g three tines. The reaction was stirred overnight
at roomtenp@‘fe&fure, wasfiltered through a pad of celite and concentrated
in vacuo to give ethyl, 3-(5-hydroxy- [1,1'- biphenyl]-2-yl)propanoate
(653). Internediate 4

5-chl oro-7-(chl oromet hyl ) - 2, 2- di net hyl benzof uran- 3( 2H) - one (657)[0434] Step
A. A sol UDdey] dStepAc orixau, F-4d(baetyhgd y) 2-18ydioxppenobdehydd (r ark-38- mabbbxyl i ¢

id (654) (2.39 g, .10.5 nmol), potassi | f at 55 g, 31 6 mol),
oo o odbida el ak0n fad Bobivh 2 B0RuE B RN ediene' B Bt Srasiengialer
(1:1) (9Qvetkigmeriee RealRdyatcobrlltd¥odn® fendpeitie-ankliétedar@uah § camnd tp'é%t, er

were added and the |ayers separated. The aqueous phase was extrac wth
et hyl Sacemndtceneemtiatel¢o diymbisn€lie ondaniateriahyes puvigadebydildsbgobwmr sodi um

sulfate, filtered ,and. copncentrated.in vacuo to vid

- chi or o- I RAPR 1ith AIFT A g Reiap S s SREP2EgK bRy i ¢ acid (655)
as a yel ligywrsgdxiyBenzbh Bl B98P B : To a sol ution of

5-chl oro- 2, 2-di et hyl - 3- oxo- 2, 3- di hydr obenzof uran-7- car bogl ic acid (655)
(2.67 g, (94661 %8P B: iAnsaluanapiydrhsnar ery) (5eopRpondenzidibydei§98) (480 me,

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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tetrahydrofuran (11.1 ni, 11.1 mol) drop wi se and stirred overni ght. The
reacti on was quenched with water and nethanol and then extracted with ethyl
acet at e. Wbeoovagess7c | ayer was washed with saturated sodcumskioasssonat e and
then dried over sodiumsulfate, filtered and concentrated in vacuo. The
crude conpound was purified dy flash col um chromatography on silica gel

w th hexanes and Et 50%_to afford 5-c
(hydr oxynetthyl ) - 2, 2- dimret hyl BenZof ur an- 3( 2H) ¥ ori'
saturate drafm bi &&Pbopat y&~ was aci di i
acid (65 1.68 g). [0436] p C Aasol utiomsg
5-chl oro- 7e(hydr oxyfeetyl ) - 2,2- di met #sABbenzof urgan- 3( 2H)Ster6ne (656) (278 ny,
1.23 nmol ) in neat thionyl chjoride (5 nL) was,gtirred at roomy§enperature
for 48 hours. The reaction was concentrated to obtain 5-chloro-7-

(chl oronet hyl ) - 2, 2-di net hyyweenzof ur an- 3(2H) - one (657) as a brown/grey
solid. Internedjate 45

7- (brononey\mll) Q1 uor o- 2pa- di thyl benzof uran- 3(2H) - one (660)[0437] Step
A: A sol ut ironof o-2=1ret hy I (1Qg, 79.28 mml), ethyl 2-

br onoi sob&eR? at 3.2 niterE158. | ), pottasium carbonate (21.9 g, 158.6
mmol ), and DMSO (g0 nmL) was stirregd at roomtenperature for 72 hours. Water
and et hyl acetategnere added and t;je the | ayers were separated. The aqueous
phase was extract ed with ethyl acetate (3 x 50 nlL) and the conbi ned organic
| ayers WE{E) gAW' EP BHpBEnd @f%?@a?ﬁ&gaﬁ%@ﬂ{ YOtk fhfer a“s'ﬂtz&%é’cﬁbé@d
concentrate cuo. The cr ude conpo was purifired by tlash colum

chr omat ogfpatlnh)symhetss dfiGa gel with hexanes and Et OAc (20% to afford ethyl
2-(4- fluoro-2-nethyl phenoxy)-2-rre hyl propapoate. To a solution of ethyl

2- (4-fluoro-2- nethyl phenoxy) - 2- metH é“%n"b%%ﬁ ate (13.3 g, 55.44 mmol) in
tetralydrofuran (40 mgth FBZI(zmiﬂidi laplthQlerll) ylysspadaled70§OH (6. 66 g, 166. 32
mml) in water (14 nL) and stlrr overni ght. The vol atlles were renoved in

vacuo and aci di f}j ~- en ra HCt .o The
Pd/C
Step A StepB

o}
BBrS
- OEt
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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m |l ky white solution was extracted with ethyl acetate, dried over sodium
sulfate, filtered and concentrated in vacuo to give

2- (4-f 1 uowo-2810mB03371 phenoxy) - 2- net hyl propanoi ¢ aci d ( 658 TaAS2@9p6e87OW
solid. [0438] Step B : To a solution of

2- (4-fluoro-2-net hyl phenoxy) - 2- net inytbpicdpaned c aci d (658) (5g, 23.6 mmol)

(2.5 35, 3 miahy -l U MG o TP BT GpRR AL LD, st1 11 el

for 1 hour, and concentrated in vaguo. The oil was dissdlved in
di chl or onet hane-{%0 nL), cool ed te"~78 0C aqdodl O (7.6MNy, 56.6 mml) was
added. The reacti MHsnglomed to Bhto rlbom t enper at pight. Ice

wat er was added odc e The aqueous
phase was extr@dtted mnt &zjgggtate (BPMTgE [ig/g mashed with

sat ur at ed sodlun1b|carbonate ried ager so n1su| ate, fmdtered and
concentrated in vacuo. The crude conpound wa§ purified by flash col um
chromat ography on sili &a gel with hexanes and Et OAc (20% to provide
5-fluoro-2,2, 7- ty i matﬁy| benzdf ur an- 3(2H) - one (659). [0439] Step C A

sol ution of proumde 5- ro-2%2, 7-trinmet hyl benzof uran- 3(2H) - one (659) (100
ng, 0.515 mol $terd V- By succininide (100.8 ng, 0.567 mmol), benzoyl
chloride (1.2 nmg, 0.005 mmwol) and carbon tetrachloride (2 nmL) was heated at
reflux overnight. Saturated sodi um bi carbonate was added and extracted with

ethyl acdP4{l ep &d birtusaiiohremer-deamethylpmincapehixphaet gheridted in
vacuos HﬁmBD?ﬂﬁﬁimﬂﬂﬂMﬁgzéﬁ aHH@b%g%?nQ%ﬂ%%@é?%%& WBME190BI9gNaPhy on

S|I|ca ge xanes and
( br ononetshiyed a68F W ovaynizh@ Thi meictiyh bhixtaef wasawoB(d26lyocom enf@Bire, durnehadedi at e

i et e eyt pepraren o (cec) [Bard] = o
f or t he DM NS dovef sdde@Rkulfate, 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)

OEt
7 T e 0 0 -0 0
HCO,H 0 0 NS0t M OEt
A Pd/C
o)
StepC StepD © Step E HO
714 715 716



I nternedi ate 47 5-brono-7-(chl oronethyl)-2, 2-di met hyl -2, 3-di hydr obenzof ur an
(670)[0441] Step A: Using a dropping funnel, bromne (0.8 rnL, 15.6 mmol)
in aceti cwaabt/g6s3rnL) was added to a sol ution of PCT/US2009/068576

2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-carboxylic acid (I g, 5.20 mol) in
acetic adqo47xt Step@ - TheCompaindaTil4yagasqlr¢pavelintadimbinmirher a0ttt dxpeteat ur e
and stirred overnight, A 2Msolution of sodiumsulfite was added until all
of the rdr dgsypth %ﬁl%‘éfp(ﬁéar ed. The volatiles were renoved in vacuo and

di chl oro n

washed w@%mmﬁé%?ng%%ﬁguﬁ@@ r| eélL g)/e?%u%gg Fgfr%% gagﬁ?aé%%easqﬁ ?%%Cg
concent r ahesynthesisad y®B*1)o yi el d 5- brono- 2, 2- di net hyl - 2, 3-

LS TR R AT Sy S0k o P LR 51 o
5- br ono- Zps@iRishyrl(5i3)3- di hydr obenzof uran-7- carboxylic acid (667) (1.1 g,

4.06 mmol) i'n methanol (41 mL). After refluxing for 3 hours the solvent was
renoved in vacuo to obtain methyl Intermediate 62

G *ro"a sof uti on'of Ayt s by e o oG AR S o uran 7
car boxyl at e (698) (4936 W ) Ofin tetrahyr ran (16 nL) at 0 OC
was added LA Mgﬁ_ml > eacthabn Nyrred at 0 OC for 1
hour and quen d Wit BteA 2 ml of wat 0. Sterf. Of 1

# NaOH and 0.6 nL of
water. The reagtion was warnmed to roog tenperature apd diluted with diethyl
et her. Magnesium sul fate was added angithe solution mas filtered, washed
with diethyl ether, and the solvent renoved in vacuo to provide (5-

br ono- 2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) met hanol (669). [0444] Step
D:. To a solution of! (5- ., 2-di met hyL- - di hydr obenzaf n-7-

yl ) met hanol (669! mmedH) i n apimesdrane ( sas added
thionyl chlorided@. 56 nm, £ 58 mgl,). The ctiongygs stir at room
tenperature for 2 hours Cl Cl Cl

723 724 725

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 1hour. 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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and then concentrated to afford 5-brono-7-(chloronethyl)-2,2-di nmethyl -2, 3-
di hydrobenzofuran (670). Internedi ate 48 et hyl

3- ( 3- ((diwet2bylemnos3no) net hyl ) - 4- hydr oxyphenyl ) - 2- met hyl proparse@vmec36¢ 3) 671
672 673 [0445] Step A Conpound (671) was prepared in a simlar manner as
that desd041gd Step Di: [G>ngvnhd €R43 wak plepaiel ih Q44 ar Siadpebhs: thitakep@ibed f§:i672)

was prepared in a simlar manner as that described for the synthesis of
(513) [ 04hgyyndiesp €M a sol ution of et hyl

3- (4- hydr oxyphenyl ) - 2- et hyl pr og)anoate (672) (150 ng, 0.72 nmol ), potassium
o bonat 0SS0 SomE: CompRuNEIZR) Wi DisbuA § 7Ly miserisdd descrived for

L, Lf-di | et hyld eamoni umiodide (173.2 ng, 0.94 mml) and stirred
for 72 ﬁh?én%{georf(gmgg' added and the reaction was extracted with ethyl
acet at.e and the conbi ned organic Ii‘ﬁers driﬁg over sodiumsulfate, filtered
and concentrated in vacuo. The cru was purified by flash col um
chr onat ogr aplBydie¢utsiid-5cal@el7- (shlbforh@nAne D - @R tHsl-Q8c dih$@Ube i righiy €7308 hy |
3-(3-((di met hyl am no) net hyl ) - 4- hydr oxyphenyl ) - 2- net hyl propanoate (673).

| nt er nedi ate 49 o) I
(2,2-dinmethyl-5
(678)674 675 6767

Cl
K@ld, g, - | - yF r a7 oy prret hanol
8] stlep)

AT JO Sol ut of efhyl
2, 2-di met hyl - 2, 3-d1 hydr®Bénzof ur an-7- car %%&le ate (I 4. S%e?rigml ) in

trifluoroacetic aftd (7 niL) at 00C'was slowy added nitric acid (1.36
niL). The reaction was stirred at G8C for one hour &id then at room

tenperature for 3
0 0 o] 0
D NaBH, D SOCl, D
D H — =~ D OH — = D Cl
Step D Step E
cl Cl
729 730

Cl
728

[0481] Step A: Compound (726) was prepared in a similar manner as that described for
10 the synthesis of (655).

[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,0O (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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m nutes. The reaction was added to ice and the resultant solid was
collected by filtration, and washed with water to provide ethyl

2, 2- di metwol20B/a803370- 2, 3- di hydr obenzof uran-7- car boxyl areT(iBZebp/oess7@ yel | ow
solid (1.02 g, 83% . [0449] Step B : To a solution ethyl

2, 2- di met[0384]5-Step Do-Condodhdy7R90 ban pefputednn 7 sintidir banyibiedsah4taléddrited f62 g,
3.84 mmol ) in et hanol 40 nm.) was added Pd/C (100 ng, 10% Degussa type). A
bal | oon dhe pydesent (8- was added and the reaction was evacuated and
back-filled with hydrogen three times. The reaction was stirred overnight
at room ﬂ@ﬁ%ﬁir a‘itap}é Coimiposne (7 30h wes greparep aiel a simitas manserpsdhai slaeeibed Lred i n
vacuo to %ﬂf Sﬂ OIf 5‘;%1)

am no- 2, Y eh é di hydr obenzof uran-7-carboxyl ate (675) (899 ng, 99%
[ 0450 St ep C. A soI ution of ethyl

5-ami 2-di met hyl - 2, 3- di hydr obeWSEFFMAE Y carboxyl ate (675) (300 my,
1.28 mml) t r i Bi¢Wdroatettyof © 61l eord Q. Adintdthyl 2, S3inyarbrnzsedh ¢T37zi de (124. 8
ng, 1.92 mmol), and acetic acid (12 nm) was heated at 100_0C for 2 hours.
The reaction was cooled to roomterrper aturefand water was fdded. The
aqueous phase was extract ed W|th géw acegate and the c igned organic

| ayers dried over gadiums FI't er eghand ganegntrapedAn vacuo. The
crude conpound was ri*ficéd y f1—a5“h—c,’ol chr‘UnHt‘UgTa on'silica gel
with hexanes and ETYOAY (50% 'to affefd et R, 25trB F

di met hyl -5- (I H-tetrfazol -1-yl) -2, 3-di hydr obenzof uran- 7- car'boxyl ate (676)

(184 ngy, 50%.[0451] Step D ol uti on ofsiet hyl 732
2,2-dimethyl -5-(l Htetrazol -1-fl)-2,3- di hydrobenzofuran-7-carboxyl at e
(676) (182 ny, 0.6 ), o't Bi um hydr oxi 106 ong, 2.53 nmol ), nethanol

( 1 nL), tetrahydrofuran ( o water ( atmeh at 50 OC for
1 hour. The vol ati1 lke®,wer e pved iln vacuo an s added. The white

solid was coll ectegfe!‘:')bcy filtrdtion vvashlg tér to prQyide

2, 2-di met hyl -5- (I H-tetrazol - I- ¥l |'f1ydr obanzgg‘ ur an- 7- car boxylic acid
(677) (136 nmg, 83% . [0452] Step E : A solution of

2,2-dimethyl -5-(l Htetrazol-1-yl)-2, 3-di hydr obenzof uran- 7-

0 0 0
OH BH, *THF oH  SOCI; Cl
—_— —_—
F F
Step F Step G
F F
735 736 737

[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, CDCl3) & 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
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carboxylic acid (677) (135 ng, 0.519 mmol), i V-nethyl norpholine (57 ni,
0.519 mml ), and tetrahydrofuran (10 nL) at 0 OC was added

i sobut yl chbanofmsossat e (68 L, 0.519 nmol) and stirred fecTarshagnsss7&odi um
bor ohydride (58.9 ng, 1.56 nmol) in water (3 nmL.) was added and stirred for
1 hour andixaire o mltiﬂ“mdeds gHUr with oonc@ntraddhidrodidbrid adiound exifetedesich i on was
concentrated in vacuo and water was added, The aqueous phase was extracted

with et hyHOACEBaAM:- Xndl- ThieorgamipiPhess s geashed Wi briae 60 ml 2092 Waigdplim
sul fate, rEL ﬁc‘i& e@ Hl%ﬁ&&srs%hﬁ% &dl Y@%H&’the-glaﬁ/eﬁ{ ﬂéﬁ%v&? D&t yGSe an

purified r omat ograp y on silica ge xan and

Et OAc ( 60% 2 Bmllfam‘rmwzﬁﬁetﬁyldllyﬂekmobn@ic( dditl {2 az9 g) [Thyg Ip)reduct was used

2, 3-di_hydr. ob?nzo ur an- anol ‘g f7%) §77.8 ng, 61% . Internedi ate 50
Et hy 537 (Caregtiy EBF’SS Ph‘SV/ 0652 hPYISH8hoxypr opanoat e (681) 679 680

[ 0453] Ste A: To a solution of 2-chloro-2-ethoxyacetic acid et h%@ ester

(10 g, 60048/ )Sten Gri 6?’8?&%2(3361%50 g maedended Lyl prphgicpsss @R he 4018, 7 g,
60 mmol ) @Mgﬁ{cﬁlf @E‘éﬂ Y %rlﬂkt%ggp ‘g‘;ﬁé‘é g@ﬁ”zrhn;t”ﬁ%@%ﬁ%ﬁ anﬁﬂ?otéﬁh%ﬁ%%o renoved

in vacuo, et her sol vent “Was ‘agai n renov and
dried on (mngrg \Yadmmbl)cnn gnhyelrc(ds DMiivetsisoryd 2t-6i)‘3®ﬁtdeyN)ztowem@nleﬂnhosphom um
chl ori de

. ré , | el 3) as a foa 8I id. JFO454 St eg B..To a
sol ut i on BFY" Wfs ! Wle)Vﬁqubtﬁ Ky RS phBhieaifre M PP%%""?‘@?Q)
(1. 6%g, 3ﬂa§ﬁ c%@chk&nit@éﬁaﬁmgﬁﬁﬁé’mﬁ h@}@eﬁleﬁdF)tOW@§4 qg%omkjﬂ@etﬁ%amb 4.51

mmol ) and the reaction was stirred for m nutes at room tenperature.
4- (benzyl Bkgfherso- (a1rm¢thlyia1d>ﬁemz)h¢rdehb;tdé33():(146 2g87%). éHNMMOMHadded in

The Sol virtChRS TndavEa or oAl Chbeb TG TherePlnd PR tar e Col Ve

filter ed.zpﬂjmjgl(g,tzm,umgv@s,QH@,mqgms[gﬂgq,ugn(sygqyo and the residue oil was
purified by flash columm chromat ography (0-30% Et OAc i n hexanes) to provide

(2)- [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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et hyl 3-(4-(benzyl oxy)-3, 5-di fl uorophenyl)-2-ethoxyacryl ate (680). [0455]
Step C. To a solution (Z)-ethyl 3-(4-(benzyl oxy)-3,5-difluorophenyl)-2-

et hoxyacrybav®/8eB0) (1.3 g, 3.59 nmol) in ethanol (25 rCx/usaemesieel Pd/ C
(140 nmg, 10% Degussa type). A balloon of hydrogen gas was added and the
reacti on yiaseteaat (F368 (0).4pd519ag K'H NM e di06i MHZhpNStgey) & hi@ea, ¥ =esHz THe,
reaction was stirred overnight at roomtenperature, was filtered through a
pad of cet it @ Ay Zerfeertir A8dsi%vacuo to gi ve ethyl 3-

(3, 5-di fl uoro-4-hydroxyphenyl) - 2-et hoxypr OEa_noat e (0.81 %) (681% .
| nt er medil84¥2151Step Ky Tpa §AutinpdetdRp-dilnerord 2 ghaeibxly) Hibenzaterap Ggd)melandl 0456]
A m xtur - et Ryl ne- -diol (5 g, I \V:

2- br omagg%?t(é'lg%.’ ?%égg ??ﬁéﬁé'l‘hﬁ'gif%{lg gillc&lﬁﬁ)rglglr@ géﬁ%fs e%“)élcsq ?C?&eilang%%lét onitrile

(50 nbk) vaspwigahed° @ITHBMiRE@rE das dBrdodtrSom Tdigpdr&act flodD hWaike Civdreeak0 room
tenperature, and the acetonitrile was renoved in vacuo, \Water was added and

d

the cruddePe¥sdiieagies 2Bk thedetider Wit Hswlvagin £e@As( K0 ke HegahitionMer was
oate ; . cor W etx e

washed wifh,DF {Ngtﬁ waddrl (6 n&%e&rlﬁpcgleygﬁli}ﬁ}kolﬁ%S mT&LJuﬁf%{eean?aQRSﬁ%gfi%g%e I n

vacuo. The residue was purified by Ica ge romat ogr aphy Et CAc
i n hexanesivea (piidVi@bloedrhgthyl2-5(GAdilfilpdroeX 2 -d3mpthy by Bphikeydralynacttat @37682) as
a pink soli ? I n J/'Kedi ate 52 ethyl 2-(4-hydroxy-2-nethyl phenoxy)acetate
(685) [04@'71 4§té§0 - A mxture of |-(4-hydroxy-3-nethyl phenyl)ethanone (5
g, 33.3 mmol), ethyl 2-bronpacetate (1. 1,eq.ﬁ$, and cesium carbonate (2 eq.)
in adftonitrile (200 nL) was stirr &4cRediddM t enperat ure overni ght. The

acetonitrile was rgRoOVed hNACYS. 4 R REMAE 1R b p MBSt ?fy olved in ethyl
acetate (50n) and R h YRR O I iy Pt RGO L L) | and
brine (50 m). The orgeMi<”|ayer was dried over sodiumsulfate, filtered

and Cl Ph. OFt
pZ 0O
TiCl, Ph” b m
_— No ——— NS O/\
Step A Step B
HO HO HO
738 739
0
H,, Pd/C
2_, %/\)‘\O/\
Step C
P HO

740

[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 (e] Br 0]

B
r Ph\P4\n/OEt
N Ph” | X
O Ph O OEt  H,, Pd/C OEt
—_—e —
HO Step A HO Step B HO

-0 ~ -0
741 742



concentrated in vacuo to obtain ethyl 2-(4-acetyl-2-nethyl phenoxy)acetate
(683). [0458] Step B: A solution of ethyl

2- (4- acetwb-2B10mB80337| phenoxy) acetate (683) (8.78 g, 37 mrolr)us200eBE¥A7¢ 2. eq. ),
and p-TsOH nonohydrate (0.15 eq.) in dichloronethane (160 nL) was heated at
40 0C ovgna9qhtStep Ae Coagwinh® (7413 3vas pdpedtin a kgihar nemper Atthitelesdtibeddsihed

with IMK (2 X 200 mg) 5NaHSO3 (2 X 150 nli), and water (200 nL). The
organi ¢ 1By eMthgss A3 over sodium sulfate, filtered and concentrated in
vacuo. The crude material was purified by silica gel chromatography (0-100%

Et OAc i n [AdXAneXep Bo Gompeiae (E2hivas preppigd aie a sioxlar Magperas|thslaestippd cat at e
(684) (72% 9 p C To a solution of ethyl

2-(4- aceﬁ@s- -eén:%st%“%:ﬁenoxy) acetate (684) (6.79 g, 27 mol) in dry

met hanol (150 nlL) was added sodi um’wqet h%élitdg (1.1 eq.) and the reaction was
stirréd at room tenperature under N¥EFRER{rs. The reaction was quenched
with IMHCO and the \zodsatydk@@-m@rdﬂl&rdmmeﬂdém1Aya;@¢gﬁc athe28) | was di ssol ved
in ethyl acetate (100r1.) and washed with wat er (2 X 100 nL), and brine (100
mL). The organic |ayer was dried over sodiymsulfate, filtered and
concentrated in vacuo to afforded ethyl 2- 'oEt

(4- hydr oxy- 2- net hyl phenoxy) acetate ( @D

(77% .1 nternedi ate 53 ethyl 2-(4- gXxyphenoxy) acet ate (688) 688 [ 0460]
Step A - C Conpound (688) was preparedsin a simlar manner as that
described for the synthesis of (685). Internediate 54

5- chl or o-[34481hl et O Htdrm2dBucdwhy dyieiebiybd By 3 nththyadisehenzed uf wio ( 693) 689

690 691 692 693
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)

0]

O
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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[0461] Step A - E : Conpound (693) was prepared in a simlar manner as that
described for the synthesis of (5). Internedi ate 55 nethyl
3- (4- hydrweyeptoensyisy - 4- met hyl pent anoat e (695) [ 0462] St epcAvUS289/068306pOoUNd
(695) was prepared in a simlar manner as that described for the synthesis
of (11).Internediate 56 nethyl o o
5- hydr oxy- 2, 3-di hydro-| H i ndene- 2 boxyllate (697) 696 697 [0463] Step A
A m xture of nethyl 5-nethoxy-I- -ZPB-di?H H-i ndene-2- carboxyl ate
(5.5 g, 25 mol) in acetic acid 764 M and*perchloric acid (14.9 M was
suspended in a pressure vessel angs was shookerunder a hydrogen at nosphere
(30 psi) for 4 hours. The m xture was filtered through a pad of celite and
washed wi th chloroform The organi ¢g,(phasigiwes washed with water (5X) until
the pH was neutral, followed with a wash with brine. The organic |ayer was
dried over sodi um sul f at & meihytbepeaddlprazdondemethanedd744 vacuo. The crude
material was purified ?% silicgegel chromatography (0-100% EtOQAC in

y

hexanes) to provide I &m@ed&oxy%o&di hydr o- | h-\)/_qﬁene- 2- car boxyl at e
(696) (46% . [0464] "B: Toom splNigAQpigf, metthyl N on
5- met hoxy- 2, 3-di hydr

0O

1l ndemesa2- car hoylyl ate (696) (5 g, 11.4 mmol) in
anhydr ous di chl or onet hane’ (40swpla) cool ed to - Z&p8C was added boron
tribromde (1.5 eq.). The reaction was?™al|lowed to stir7at -78 0C for 30
mnutes, 0 OC for 2 hours, and at roomtenperature overnight. The reaction

m xt ube 8§02]odbtepl A: A\ SIQDrafB-guimnehbylirekyhehyoinkacit (et GakhoimolAf t er
stirring f.o 5. mnutes a sat ted sodi um bi carbonat e sol uti ded
Sl oy drERESERGALS B P R et P ARG 8% i s8R e 1)
acet at e iRsradHe tbagiish WhecdRY RISV HERRT @b 8fide PRAILBAWEOMTIflcAVSITIMAS
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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extracted with ethyl acetate and the conbined organic | ayers were dried
over sodiumsulfate, filtered and concentrated in vacuo to afford nethyl

5- hydr oxyw®,28todishsadr o- 1 H- i ndene- 2- car boxyl ate (697). Porarsewdiostses 57

et hyl 3-(4-hydroxy-2-isopropoxyphenyl ) propanoate (700)698 699 700 [ 0465]
Step Al Aetipathtuieondnidht, Daa zaak ooy iniduteyddsaoyleana al°dealhy daeerchdd glowdy w8hnol ),
2- i1 odopropane (1.2 eqg.) and_patassium carbonate (2.5 eq.) in acetone (40
n) was rBsthipeddriderefifingior [TRinyent tatentedaedigbhied Lot sdnieewpeiddedr e and
filtered ] QEenyF de

mat eri al S&i}&sl?ggp}eﬁ ﬁeﬁjr%%&% Pgds{ﬂedctgl@ﬂﬂ% chr fcc)btrrrgt@ té“é?‘é%ﬁﬁ&??ﬁ%“’h@ eaggée(%jat e and
hexanes tandphoMyde werd {spamyddoX g a@iconsaperopoaximozd dttheylod a¢EN8 and fHE466]
Step B: A solution of 4-(benzyloxy)-2-jisoprgopoxybenzal dehyde (698) (480 ny,
T 6 SO AR TR OGN GV f g RS S Bhrep ety it

tol uene wesiReALERH Bl6-HMUDRYSURININY ) adhfe (RATId70M. Was cool ed to room
tenperature and concentrated in vacuo. The crude material was purified by

silica gel chromatography (0-50% Et OAc i n hexanes) to afford (E)-ethyl
3- (4- (benzyl oxy) - 2- i sopr opoxypheny Iteirediag &4 (699) [0467] Step C To

E)-ethyl 344 I i { , 1.56
ol ) i et Rl e e e S R A LA R IR

bal | oon of hydrogen gas was added and thwa i on was evacuated and
back-filled with hydrogen three tines. T mfz;ti on was stirred overni ght

at roomtenperature, filtered through a padfrﬁ/celite and copcentrated in

vacuo to give et W£H4- byrdr oxy- 2 Lsgpr opoxyphenyl ) WN@!«?OO).
- . : o}
BnO BnO NaHMDS BnO i /\/

Step A Step B

746 747 Ph
o o
SPease
2. g
PIC  Ho : H\/

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 atford 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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I nternmedi ate 58 5-chl oro-7-(chl oronet hyl) - 2-net hyl benzof uran (705) 701 702
703 DMF 704 705 [0468] Step A - E : Conmpound (705) was prepared in a
sim | ar maoreero/msssvhat described for the synthesis of (BrT/USRacensssdé at e 59
et hyl 3-(4-hydroxynapht hal en-1-yl) propanoate (708) 706 707 708 [0469] Step
A- C: Gmﬂpmumda(Jﬁﬁmcmasza%epamaﬁdmn)atﬁnnth«Rnaqmebaﬁskkpgmcﬁﬁ$ar|bed
for the synthesis of . LlIlInternedi ate 60 ethyl

3-(2- ((dﬂﬁ@?ﬂ?ﬁ&ﬁ?%ﬂyﬁéFﬂymﬁa(Wﬁé?ﬁQyphenyl)propanoate (711) [0470] Step A
A m xture of 4-brono-3-((dinethylam no)nethyl)phenol (4 g, 17.4 nmol),
benzyl br dAFYE (Step§: )Conamn@&@gmaam@aﬁe@omats@méas ngeNgr 4Sﬁh{bMESC(rm@ fo) was
stirred g The reaction m xture was cooled to room
tenperatﬁb%gﬁn%%% ¥zgﬂanth water and extracted with ethyl acetate. The
conblsed organi c | ayers were vvasheg[1 5}% Zﬁ dried over sodiumsulfate,
filtered, and concentrated in vacu e material was purified by
silica gel croBR1Z9DBE-AHIB- (0 b4y ph E)- 2 M dileX Brv@snoyl R x @ddliaim2 loné §751)
(benzyl oxy) - 2- br onophenyl ) - N, N—dlnethylnethaganlne (709) (98 %9. [0471]
Steps B: Conpound (710) was prepared in a éLﬂltér manner as that descri bed

for the synthesis of (10). Lqp
\\ (@] 0
NaHMDS BnO \\\/
Step A Step B |
750 Ph
PaC /©/\‘)\ vy
Step C

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-((S5)-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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[0472] Step C. Compound (711) was prepared in a simlar manner as that
described for the synthesis of (11). Internediate 6 1 ethyl

3- (4- hydrweyeyaseis7hyl benzof uran- 7-yl ) propanoat e (716) [ @¢TR]S280eps8526 - C
Compound (714) was prepared in a simlar manner as that described for the

synt hesi s of (3) [0474p St EQCQ Conmpound ¢ 715),was prepar ed |d1 a simlar
manner as that orB,IC e SWE {bidH [ 0475 oJE

Conmpound (716) repared Tn a Si manner as that @S C |bed for the
synt hesi s of 3) | Int er medi e 62° StepB  BnO

5- chl or o- 7- (chI or onet Byl ) - 3, 3- di et hyl - 27%3- di hydr obenzof {ir af®} 725) [ 0476]
Step A: To a sqgu(glon of 4-chl orophenol (12.6 g, 0.1 nol) and

3-chl oro- 2- et roEene (10.8 g, 0.12 nol) was added c ncentrated sul furic
acid (5 g, 0.0 @hd stirred at for 1 hour. m xture was
diluted with cel—d—wa{—eJ—and & h,eth f_fereal extract was
washed with bri%e, gri ed ovep yd sodi Ifat§1 iltered, and
evapor at ed under i ed pressufe. The residue was purified by f1 ash

chr omat ogr aphy on ica gel to afford 755

4-chl or o- 2- (I-chI%‘ro 2- met hyl propan- 2-yl ) phenol (721). [0477] Step B: To a
suspensi on of NaHR#E. 44 g, 36 mml) in anhydrous tetrahydrofuran was added
4-chl or o- 2- (1 - chl 3#8€2- net hyl propan- 2-yl ) phenol (721) (6.6 g, 30.0 mmol) at
0 OC. The reaction mxture was stirred at 0 OC for | hour. The reaction was

quenched [@FHH rtepaidio a aiytyesd ethivt b (datdfuorgrighydiorypberd)di t h et her. The
th | - .
culTat o, TopyBFlptaRe TOREml 81 HibFand pdiGRAY Bl SRRV (KGHS 2O n

flash c hrmmt(égmla)phg/s aided béizyhclgelidd @.55 ME, 55¢ lnimaslmalad ﬁrrﬁhdrm/bhﬁght 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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2, 3-di hydrobenzofuran (722). [0478] Step C. Conmpound (723) was prepared in
a simlar manner as that described for the synthesis of (545).[0479] Step
D: Conpouwd 20i028)53mas prepared in a simlar nmanner as tlratr/use@oncdsee f or
the synthesis of (546). [0480] Step E : Conpound (725) was prepared in a
sim | ar mampattudsior3atmidescribeadadtion wakgusnhed esthsawtatédbdinoniunt elomds at e
63

3, 3- di dewdreitaatetWith eHYd aqegHe- oG s hrver wasqiriediaygy soslivgn gplfafertBisessz of ur an

730) [0 S : - i i
that, descriisal st ERADEYTEL fcfaR) wERWPR PR A QAP IbABloaFRRDEE, O
deut er i desilidd.2Lwith hbxdhesmnd EtOAc traffoed HertwokBasdryomers (R eyl 3e((SE5- (4 n
d it uni | or | 0.7 5.5 i h 10 m_
was s ow Gedatear s thdRlred-SredhdmadudodigHoet hosif W50 ™)
5-chl or 0-((?11)23-(ﬂ{gﬁ%&@)ﬁk?ﬁ%Qiﬁﬂlﬁ&@p}?eﬁ@bl);&e@qy(p?&%o%1%&a9®hcﬁnmn&{e). TROd
e (0.7 g, 5.5 mol) 0

al um num chl ori in dryether m.) was added to the
sol ut i on behzyligeerp wast rgmokgdiwitd &d/C heder edytiagan pinxgsphee wagreviagshyalgs¢ribed

stirred for .45 mn.under nitr n, an react i nched with D20
(5 1 dpt Gieu bttt PO Ger Gty e PR S A e ae
further diydkixgghtyl)0-wkprognofbpxazandint Nena@sapus (RYLbeNBS3QRY-ACt ed
with four portions of ether (4 x 30 nL). The conbined organic |ayers were
washdd wi BR-didreio;+-hodoxadicnh Broeth Permeecd yxarelshin-2a0¢ (aéﬁer and dried

over sodiumsulfate. The solvent was renoved in vacuo and the residue was
purified by flash chromat ogrbpdnnediatesig &dategeediato 78f f ord 3, 3-

di deuterio;5-¢£ OrB‘ﬁgézﬂ'Uﬁt Xlzg(ﬁ-diﬂ>9r99ﬁﬂgﬁf F A0 A 7%2 10483] . Step

! 7y[=3-( 3-ffuoro-4-fydroxy 1)-2Z-1; lgoa xazolidin e

o “Gompount L FAe R T e A I M i S
methylpropanoyl)oxazolidin-2-one (760)

0
K,CO4 0 LiOH 0
Q/\HLOB BiCI oEt THF/MeOH, oH
HO StepA BnO Step B BnO
F 756 F 757 F 758
) 0
Cl, Et;N o) ji o ji
N" O | Y N O
2) 0 \/ S
A HO B Ho Bn
LN o F F
759 760
Bn
3) Hy, PAIC
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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the synthesis of (545).[0484] Step D. Conpound (729) was prepared in a
simlar manner as that described for the synthesis of (546). [0485] Step E
. Conpourmlo(26B@gossas prepared in a simlar manner as thacrdssawviobssds f or t he
synthesis of (511). Internediate 64

7- ( chl or onmet fythytgbo andy i bxaaslidia-22eri (T6d hynld R)-3-bdh by - R 8 Z0fhytdpoxy(3737) 733
734 [0486] Step AtriffhotbniétigpthyS.24meihfl &B?@@Q'zol(icﬁn%o 769) nmol ),

3-chl oro-2- net hf/él propene f(;rl?p 66y1r371_, 16‘?5?@”“0 ), and pot trgeg(i u?% car bonat e

(3.2 g, 23.06 nmmol) in PMF (AOo:nL) was stifjrediaat 85 OC for 6¢h. The

m xture wasfilte and 9EheBFi L t r at evapBbfdedd to H The

resi due was purdoft™ed by flassp %O|E;f| r omat o ra%hy | gwth

hexanes- Et OAc (2: 13F:t g provide |, 2- did] ug50-4%(‘32- met hyl alt yl.@xy) benzene
(731) (1.78 g, 63%. 1H NWMR (400 MHz, CDCI3) d 7.05 (q, J =9.5 Hz, IH,
6.76-6.71 (m IH), 6.63- 6.60 (m IH), 5.07 (s, IH, 500 (s, IH), 4.38 (s,
2H), 1.82 (s, 3H)). [0487] Step B: To a 1.4 Msolution of seobutyllithiumin
cycl ohexane (6.7 and anhydrous tetrahydrofuran (15 nL) at -75 OC was

added |, 2-di fl uoPp-£L.E2% net hyl al | yl oy)Benzene (731) §156 g, 8.68 mmol).
C for YOUNS @and was t hen
transferred to aarourfd bottom | k ¢onpal ning, i Ce,_ JTHe resul ting

The resulting mxture was gstirr

m xture was shaken joro5 mn, an Fg’vvateEf” (10 m.) wms added dr opwi se.

Them xture was aci di)HJed to pH 1 witéa concentrated hgdrochloric acid and
extracted with EtOBE (80 rnL X 3). The organi c phase was washed with brine
(60 rnL X 2), wahesrddb0 rnL), and dried over anhydrous sodi um sul fate, and
t he sol vent renpbvedswdplt vacuo to give an oil

2, 3-di fluoro-6-(2-nethylallyloxy)benzoic acid (732) (1.9 g), The product
was used [@51ACtStgp AN A onRE {762 SR Pidpardtin b Winkifte mdduel dsi th@tdeQdtibed 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)

o] )Jﬁ 0 0
HO Ve o)
o, w/\a _ KCOs o _ M o~
DMF A
F F F
Step A Step B
776 777
O .

HCO,H d LiAIH, d

- o” — OH
A
Step C F 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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[0488] Step C. A mxture of 2,3-difluoro-6-(2-nethylallyloxy)benzoic acid
(732) ( 1.45 g, 6.35 mol ), 3-chloro-2-nethyl propene (0.77 ni, 7.62 mmol),
and pott aspemoomoisonate (1.76 g, 12.7 nmmol) i n anhydr oueCDNVS2008868576 r r ed at
65 OC under N overnight. . The mxture was filtered and the filtrate was
evapor at 0521 dSt¢p®s Compoand €BA70uas prpaediin b s@aldyndhhashk tealdesoribed for
chromat ography eluting with hexanes-Et OAc (4: 1) to provide 2-nethylallyl
2, 3-di f | B¢ BUBhees-dhéthyl al | yl oxy) benzoate (733) (1.55 g, 87%. 1H NVR (400
MHz, CDCIB% d 7.14 (g, J =9.5 Hz.IH), 6.63-6.60 | IH), 5.09 (s, I;D, 5. 06
(s, IH), 5283 (Mep ﬂa?l,omponsdq@?&zwr,e pMeppEed(ig a ar margier gssthagdgscribed7or (s,
3H. [04 . D solution of 2-nethylallyl

B o7 3

2, 3-di fl uor yl al | yl oxy) benzoate (733) (1.53 g, 5.42 mmol) in NWP

(3.5 i) heated in the m wave at 200 OC for 6 h. The sol yent. was
Forovad (I1EZUE oRe D Patbaad STHVRY Pusbrusf 10 Sl g B SR s

met hyl al lyé ypemznaireq 734) (1.53 g) which was directly used in the next
step reaction without further purification. [0490] Step E: A solution of
2-met hylal 'yl 2, 3-difluoro-6-hydr oxyepiddZie g8t hyl al I yl' ) benzoate (734) in
96% formc acid (15 nL) was refluxed for 22 hours. The sol vent was renoved
in vacuo, and t he(oreirdiiel-diasethnlrd,3-ddgdinpenzadsiancoylumethetm A8 ogr aphy
eluting with hexanes-EtOAc (3:1) to affjord
5,6-dif|uoro-2,20dinethyl-3HbenzofuranJEg-caerxylic aci d 5)~(0.76 g,

61% . 1H NMR (400 MHz, DMSO-J ) .43 (&, D. I H) ,yo2- 98 (s, 2,
1.41 (s, 6H) 48 st ey Fe Te%;;i» 0 _.n 0
5, 6-di fl uoro- ,2-dinethyl-SFFbenzoFuran-?- boxylic dtid ( (0.75 g,

3.29 mol) wa$ added 1.0 M of bdSFBAe tetrahydrof ur anSetfhpl exrsol ution (12
m.), and the m xture was stirred at roomtemperature overni ght. The

reaction was cooled_to O OC, acidified wiith 5 NHO to pH 1, and then
neutralized to pH 8\%;3§ri\N NaOH. The ﬁ%EiﬁLs

1) HCO;H o - LiAIH, ol

0 OH
2) SOCl,,
MeOH
F F
782 783

Step C 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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was extracted with EtQAc (80 nL X 3) and the conbi ned organi c phase was
washed with water (50 nmlL), dried over anhydrous sodium sul fate, and the
sol vent rwonusdspiz7vacuo. The product was purified by prep/usPwgosss7yi el d
(5, 6-difluoro-2, 2-di net hyl - 34 benzof uran-7-yl ) net hanol (736) (0.4 g, 57%.
1H NVR (400 MHz, DMSO-J ) d 7.18 (t, J||=9.0 Hz.IH), 4.38 (s} 2H), 2.97 (s,
2H), 1.40 (s, 6Hp. [0492] Step G To ol ution of 0

(5, 6-di f | USrg<R 24l net 3H benzof ura nol (78 &\gy 0.84
mmol ) in anhydghus di thl ronetﬁéﬁﬁ?(B‘rnL s added SO dﬂSj ise at 0 OC.
The mixture was Stirred at roomgtguperature for 2 h. o The sol vent was
renmoved i n vacuo, and the residue was dissolved in EtQAc (100 nL). The

sol ution was washed with water (30 ni), dri®# over anhydrous sodi’8m

sul fate, and evaporatgd injvacuo to giveJa solid

7- (chIoroneﬂﬁ@P{ES,G. i Y1 upro- 2, At et hyl 42, 3- di hydr obenzof uran (737)
(0.194 g, 99%40ci, | nt er ny OH

3- (7- hydr oxy-M208- di hydre#iH- i nde$tegPly| ) pr pate (740) 740 [0493] Step A
Conpound (738}, y@s prepared in a simlar manner as that described for the
synthesis of (545). [04941sStep B : Conpoundsf 739) was prepared in a
simlar manner as that described for the synthesis of (537). [0495] Step C
Conpound [0526]) Yte, Apf(!bﬂ@p’o@dd (7843 weik Pidpafed 1R ARBIilR$ndniat asdBsGekditdd fer t he

synthesis o | nternedi ate 66 et hyl
3-( 2- brortB &ﬂ%@ﬂﬁdﬁ Ds- met hoxyphenyl ) propanoat e (742) 741 742[ 0496] Step A
Conpound 8741) was prepared in a simlar manner as that described for

[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)

0 /ﬂj

HO OH cl K2CO; HO

+ T O/\(

Cl
Step A Step B

789

2) SOCl,,
MeOH
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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the synthesis of (537). [0497] Step B : Conpound (742) was prepared in a
simlar manner as that described for the synthesis of (513). Internedi ate
67 2-(5- hyonrowyses33- di hydro-1 Hinden-1-yl)acetic acid @23)ush@408y57dhe
above internedi ate was synthesi zed by a nmethod as disclosed in WO

2004/ 01140533]1 rstep Bedioatppuhd (789{ S-ahpepaveyd 12 a Sintlidi yithhaed astthatridemibed Yor) acet i ¢
acid (24) 24 [0499] The above internedi ate was synthesized by a nethod as
di scl osedh$ sy S??ﬁ%@h TwWoegPFREICEt WeTg gbﬁg{eﬁﬂunng the sigmatropic fearrangement

d | | he ab
nter k”ﬁf%?&%%% RO RN 7S bsed 1 VD 2007/ 030061
| di 7 50 , r
nter s G AB0, 000 i e S

r epr esenttad syw@hesBrap @B deheaikid cb‘tﬁalhditllﬁfﬁrltlﬁ)d’lcﬁﬁza?(ﬂ)nl vvdsezrsfdéﬁﬁb@.b? a&cﬁng 20
(2- nethylbenzo[d]oxaz ol -7-y %% met hanal (744) 743 744 [0502] Step A
sol ut i on €aPivalegt HébiooH\ralbids e A selutionef te acid i meghaggl. pyp) ) |

[0535] Step D: Compound (791) was prepared in a similar manner as that described for
the synthesis of (4).

Intermediate 86

10 dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methanol (792)
Q DD
o o0 BD,
— . OH
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)
H - N OBt ———» 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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triethylorthoacetate (4 rnL), and P-tol uenesulfonic acid (40 ng) was heated
at 100 OC for 18 hours. The reaction was concentrated in vacuo and the
crude prosocvivessspurified by flash col umm chronat ogr aprgTars2@0losssas gel

wi th hexanes and EtOAc (30% to afford ethyl 2-

met hyl benzo[ d] oxazol e-_7 7432} (1.27 9, 195% . [0503] Step B : To
a solution of ethyl 2-nefhyfbenzo[ d]lo gazql e- 7- car | gte (743) (1.27 g,
6.19 nmol) in tetrahydr 0t 0 Ras dH t hi um al um num
hydride (7.43 niL, 7.43 , | M8% t etwahydr of ur an)s\AThe reacti on was
stirred at 0 OC for 1 ho and gerenchedd w thsee® nL of water, 0.6 nL of 15%
NaCH and 1.8 nlL of water.;The reacti omswas war med t gsr oom t enper at ure and
diluted with diethyl ether. Mgnesium sul fate was added and the sol ution
was filtqpssh) V@t@?%d A"‘&&lﬁl&ﬂ @(B%’nt@fu@f% s c@Btht(thSSD@ MRNiisYRgyaRAMNEd i n
vacuo to provide (2-nethyl benzo| d] oxazol -7-yl ) methanol (744)° (0.687 g,

689%) . |ntlefldnédtsaatdeed?@ndmtinymtrzge(rﬁTrhetsmuyrbed@pf ar- a&-@bquymetrawesqdlu@) 745

[ 0504] Ste on of 6; rret hox benzof uran- 3 C c acid
(008 SR i Sadta e B ek SRS S etk e B B el L g
boronstri sl@pa}aﬂea ert(eltoﬁteﬁ@ua)yerﬁlg RxfrRaéd WQH pY¥RRNS bi bik@E tcahhick & miiféd With
mnutes, 0 OC for 2 hours, and at roontenperature overni ght. The reaction

m xture Wheagusereldyeobwificd witk 24 epéinachydraidle ot B Orfatithaneling) and er
stirri ng f?rﬁcét%c?n )’Fth%ﬂte?sr% e%% Y \%gs%[%d%? &@ef'dﬁ@%%%?%% gﬁe&’to' OIQC %added

sl ow y ure an Ir a hyl
acetate the wer e separ at d The aq
extr act eﬁ'ﬁ%‘ﬁ n st B ConpupdYReY Ree SRR B0 manie %E&em{tﬂ@%ﬁf
over sodiggihsyb b , filtered and concentrated in vacuo to give nethyl
2- (6- met hoxybenzof uran-3-yl )acetate (745) (67%.

10 Intermediate 89

(3-deuterio-5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methanol (800)

O
LiAD, TES.BFs
Step A Step B
Cl
798
T|C|4 | NaBH4
StepC Step D

[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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Internediate 74 ( )-4-benzyl-3-((

) - 3- (4- hydr oxyphenyl ) - 2- net hyl pr opanoyl ) oxazol i di n- 2-one (748) 748 [0505]
Step A: Twoaonaisuts7ron of (4-(benzyl oxy)phenyl) nmet hanol @E2T/U$2@9/088306 nmol )
in diethyl ether (250 nL) at 0 OC was added phosphorous tribrom de (10.8 g,
40 mmmol ) [es4B]stStep € CGrimpduOL (T is3fkeparediinessimidr @tnied astaedgeribddifoe tHeor 3
hours. The reaction_was quenched with water and the | ayers were separ at ed.
The or ganvBthedyel (Sds washed with water (2 x 400 nl), saturated sodium
bicarbonate‘ﬁZ X 400 nL), and brine. The ether |ayer was dried over sodium
sul fat e, [PP44lereap Ih&osmnovad (M edpreprrehitupsimylanmppred ap thapdesgiibesdipy the-

(br ononet hy]) n (746). [0506] Step B : To a solution of (

) - 4- benzysly?{%l}*%rg(%%%ﬁgil oxazolidin-2-one (17.0 g, 72.8 mmol) in
tetrahydrofuran (200 nL) at - 78 0O as a?d&g sodi um

bi s(trimethylsilyl)amde (80 m, 79" nd stirred for 1 hour. A

sol ution of I -(benzytmsyometh{lpsamp@bydineasn2engih¢d6dnofa®d g, 72.2 mmol )

in tet rahyq|r furan (50 was added sl owy to (t)he oxazol i di none sol ution

at - 78 0Qg and aIQ'%d to rmto room tenperjat ire_oyerni g 1.5 The sol vent

was renoved] ¥Hvacuo and resifdue was di 3 vé?ﬁit € c%fc?fate. The
organi ¢ | ager wa$‘Hadhed h water20Brine, i ed over sodium sul f ate,

filtered, fand cofgtc"%Aﬁ%hfsat edfFin vacuo.sTge crude ownpound was puri fied by
flash col um chr off&t ogr aphy sen silica§el wi t hodaexanes and Eo@AC (20% to
afford ( )-4-benzyl-3-((tf)-3-(4-(benzyl oxy)phenyl) - 2-

nmet hyl propanoyl ) oxazol i di n-2-one (747). [0507] Step C. Conpound (748) was
prepared in a sim|l manner as that derg bed for the synt %is of (513).

| nter medi afg 75y, St )¢ 4 bgnzyl - 3_8(-I3(/THF .. SOCh
Sr) - 3- (4-hygrgxypheny[ )y 2 otet hytpt yazal i digra-gme ( .
16h
Step C F SteprSD F Step E F
803 804 647

[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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BnO 751 [0508] Step A: The synthesis of internediate (749) was previously
described in internediate 75. [0509] Step B : Conpound (750) was prepared
in a simwanomasnsr as that described for the synthesi sPof/uSZenspessf&©510]
Step C. Conmpound (751) was prepared in a simlar manner as that described
for the synthesis of (513). Internediate 76 & Internediate 77 (

) - 4-benzyl - 3- (( 0
Sr)-3-(3,5-diflu - 4- hydr oxyphen s2- et hyl prpp
(754) and ( )-4-b S F . 52 £ ugr o- 45k
met hyl propanoyl ) o lidin-2- 755)3)ﬁ%%% Pdﬂgg

Step C [0511] Step A To
a mxture of ethyl 3-(3, 5- |f|uoro-4-hyé§%xyphenyl)-2- nmet hyl propanoate (9)
(930 ny, 3.81 nmmol) and potassiyum carbonate (1.05 g, %62 mmol) in DMF (8
m.) was added benzyl chloride (0.53 nmL, 4.57 mmvl) and stirred overnight at

50 OC. The reaction was diluted with waterf and extracted with ethyl acetate
(3 x 25 nmL). The organic | ayer mastriei oger sodiumsul fate, filtered, and

concentrated in vacue« The r due We Mrified by flash col um
chr omat ogr aphy on sEMiga gel dréexanegs and Et OAc to afford et hyl
3-(4- (benzyl oxy) -3, Sepli f | uor o nyl - 2-net hyl propanoate (752). [0512] Step
B: To a m xture of 3-(4-(benzygoxy)-3,5-difluorophenyl)-2-nmethyl propanoat e
(752) (1.09 g, 3.26 nmmol) in tetrahydrofuran (10 nL), water (10 ni), and
rrelt hanol [0249] niStep\@g Teddeutt dnt dFiinkerchadiite x3)de. 10647048 mmdl) Bfadetmittileand t he
solution was stirre

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, CDCl3) 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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overnight at 80 OC. The reaction was concentrated, acidified with IN
hydrochl oric acid, and extracted with ethyl acetate. The organic | ayer was
dri ed ovewoxouvasnssgul fate, filtered, and concentrated i RCYaAS2@INGSSY6 el d
3- (4- (benzyl oxy) -3, 5-di fl uor ophenyl ) - 2- met hyl propanoi ¢ acid (753). [0513]
Step C. To a sol yfion of 0

R3) (0.99 g,

3- (4- (benzyl oxy)-3 5-di fl uor ophenyl}) - 2- pe | p anoire &
rof Lrf : gfﬁ%yo S o@ et hyl anmi ne
and pj, | 'chl oride (0.4 , °3.
(

3.23 mmol) inte
(0.50 m., 3.57 b7 mmol ) and the
reaction was stirred for 30 mgnutes. | ns@separate flas

) - 4- benzyl oxazol i den-2-one (0.489g, 2.69 nmol) was dpssol ved in
tetrahydrofuran (4 nL) and cooled to -78 OC. wbutyllithium (1.77 n, 2.69
mmol, 1.52 Min hexanes) wag added and the reaction was stirred for 30

m nutes. The sol utiion of - OH

3-(4- (benzyl oxy) -1@nmodi f | U€ 3 - 2- et hyl propanoi ¢ acid was added to
the ( )-4-benzyl osez®l i di n-2-pne sa ution and stirred at -78 0C for 3 hours
and at roontenperature for 30 mnutes. The reaction was quenched with
saturated amoni um chloride and éktracted with ethyl acetate. The organic

Tho 1 oot A UacS B A:RGtralg P e i Ol B EDR b AR i
hexanes %B%@t\%(‘adhgd ahdritiediatd e (6. v dicest 8RROMBISmeRuppoRedzy! - 3- ((S) - 3- (4-

(benzyl oxy) - 3, 5-di fl uor ophenyl ) - 2- net hyl pr opanoyl') oxazol i di n- 2- one and
( R) - 4- bertpphenglphosphine (3 mmol/g, 0.36 g, 1.1 mmol) and diisopropylazodicarboxylate (0.214

R -3-(4-(b | -3 5-difl henyl ).- 2- net | ol i di n- 2-
SR i N S TR g b e SR s T
pr evi ouslvitlengrdceae dnarfiltdial @ydih jSa& o tela@MBe AftratOWad ConRE¥tetein(

) -4-benzyl -3-((5r)-3-(3,5-difl uoro-4- )
hydr oxy pheaye Jndbthaeesiduabwapawsiad)yxabet seiromagesanhy 5220 4a &LOAC in
(R)-4-Db er}?e}/(llﬁe"gj {oﬁiz}%}a:ﬁie inherme

(3,5-difluoro-4- r oxyp eny]f@é§%%thylpropanoyl)oxazolidin-2-one (755).

gp;?g??ghﬁ$§QZ§¥§PEﬁhﬁ%nEghgﬁsﬁggﬁéW%ﬁﬂéPﬁﬁg%iﬁig$é%§%§%yﬁh?n-2-one

10 tetrahydrofuran (1 mL) and methanol (1 mL) was added a solution of lithium hydroxide (1.0

spheny

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) &: 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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(759) and (tf)-4-benzyl-3-((tf)-3-(3-fluoro-4-hydroxyphenyl) - 2-

nmet hyl pr opanoyl ) oxazol i di n-2-one (760) 3) H2, Pd/C Step C [0514] Step A
Conmpound Wwo2@jo/osess7prepared in a simlar manner as that pdgdamseeleassfer t he
synt hesis of (752). [0515] Step B : Conpound (758) was prepared in a
simlar manner as that described for the synt~-5|s of (753). [0516] Step C
Compounds (759) and (760) were jpepar'ed aShg | ar manner as that
described for the synthesis of {(754 ' Internmediate 80 &
Internediate 8 1
(tf)-4-benzyl-3-((S)-3-(4-hydrox -(trifluoromethyl ) phenyl) - 2- et hyl propan
oyl)oxazolldln 2-one (764) and (R)-4-benzyl-3-((R)-3-(4-hydroxy- 3-
(trifluorl0petlh HNNHMAOI) MHWEGJE@llgpﬁobahdy]I@(axé’ibl 6.83 1 2Hproe7Q (@63H),3) 13H2,

s that destbrBed s aHSnEl « ARAMRC of broulf S DRl s e sbull (765)

was prepayr ggld Bgg simlar manner as that described for the synthesis of
(753) [0519] Step C:. Conpounds (764) and (765) were prepared in a sinilar
manner; as that described for the syng l1s40f (754) and (755). Internediate
82 (7-fluoro-2, 2-dinmethyl-2,3-di hydr obe of uran-4-yl ) met hanol (779)
2-methyl-3-(4-((2,2,5-trimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)propanoic
acid (33)

ot

[0555] 'H NMR (400 MHz, CDCl3) &: 7.09-7.05 (m, 3H), 6.95-6.90 (m, 3H), 4.98 (s, 2H),
10 3.03-2.99 (m, 1H), 2.98 (2H, s), 2.78-2.51 (m, 1H), 2.63-2.58 (m, 1H), 2.27 (s, 3H), 1.47 (s,
6H), 1.16 (d, 3H).

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, CDCl3) 8: 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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776 777 778 779 [0520] Step A: Conpound (776) was prepared in a simlar
manner as that described for the synthesis of (1)[0521] Step B : Conpound
(777) waswpnepaisess7in a simlar manner as that descri be#crars2admessynt hesi s
of (2) [0522] Step C. Conpounds (778) were prepared in a simlar manner as
that described for the synthesis of (3). [0523p Step D: Conpound (779) was
prepared in a simlar manner a gr the synthesis of (4).
I nternmediate 83 (6-fluoro-2, 2-d - dilhydr obenzof ur an- 4-yl ) et hanol
(783) [0524] Step A Conpound ( repared in a simlar manner as
that described for the synthesi s i 0525] Step B : Conpound (781) was
prepared in a simlar manner as that described for the synthesis of (2).
Two regioi SOners vere obt ai ned during the signmatropic rearrangenent and
were sepdPsFAd 'ByNMRst0AdHanGDE) S D0 g 68N, [5615,246?8 St 2H),G.00Cenpduads
(782) were ared_i iml S that o d for ynt hesi s
of () TR ER Bt P turt oFD TRl Cacpi it Por - S8t A Ct Dby 5 ng: 20
equi val enjs7QfHZt RiEgnyd- M?IE@qlngg fhghaes A wrigpn of the acid in methanol.
[0527] Step D. Conpound was prepared I'n a simlar manner as that
descrisbed for the synthesis of (4). § |gedi ate 84
(5-fl doro-2, 2-di net hyl - 2, 3-di hydr obenzof'ur an- 4-yl ) met hanol (787)784 785
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-methoxyphenyl)-2-
methylpropanoic acid (36)

O
0 OH
O
0O
F

[0558] 'H NMR (400 MHz, CDCl3) &: 7.02 - 6.99 (dd, J = 10.0 Hz, 2.4 Hz, 1H), 6.84 (d, J
10 =8.4Hz, IH),6.78 - 6.75 (dd, J=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),

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, CDCl3) &: 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, / =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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[0528] Step A: Compound (784) was prepared in a simlar manner as that
described for the synthesis of (1). [0529] Step B : Conpound (785) was

pr epar ed wo 2a1i8nd37ar nmanner as that described for the sgmtuse@n®essioc (2) .
Two regi oi soners were obtained during the signmatropic rearrangenent and
were separated by flash col um chromat ography [§530] Step C. Conpounds
(786) were prepared in a simJir manner as thatldescribed for the synthesis
of (3). The acid obtained aft he cyc ati gn Wik esterified by adding 20
equi val ents of thionyl chlori §otui1 on of the acid in nethanol.

[ 0531] Step D: Compound (787) repar in a simlar manner as that
descri bed for the synthesis of diate 85

(5-chl oro-2, 2-di net hyl - 2, 3-di hyd pbenzofuran 4-yl ) met hanol (791) 788 789
[0532] Step A: Conmpound (788) was prepared in a simlar manner as that
descri bed for the synthesis of (1).[0533] Step B : Conpound (789) was
prepar ed [PFOM SIHNMR (49arvibe. @@@ﬁéﬂd%é&;ﬂﬂb&ﬂﬁ on, 2He 7y ris.Ndbi 8.0b1d.(2) .

were sopar eatr e SeR el oD Critshatigr agh T ba5A st 202 KR BB adnae.

(790) wereeprepa)ed.48 s, &H] Nid &, MB6Belz, 88) LIaMS eSTH/Deshndar 1 tia1synt hesi s
of (3). The acid obtained after the cyclization was esterified by adding 20
equi val ents of thionyl chloride to agglputien of the acid in nethanol.

[0535] Step D: Conpound (791) was Ere ared in a simlar manner as that

descri bed Bdi-(thehlgyni Rekingthyt-2 S4ihydrabenzeennaf-)gwthoxy)-3-fluorophenyl)-2-
methylpropanoic acid (39)

0
0O OH
(e]
F
Cl

[0561] '"HNMR (400 MHz, CDCls) &: 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-H]
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
O

Cl

[0562] 'HNMR (400 MHz, CDCls) &: 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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di deut eri o(5-chl oro- 2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) net hanol (792)
[0536] Step A: Conpound (792) was prepared in a simlar manner as that
descri bedwbaniwdsessgynt hesi s of (510). Internedi ate 87 ethylUs2009/068576

2, 3-di deut eri o- 3- (4- hydr oxyphenyl ) propanoate (794) 793 794 [0537] Step A
Compound ( 393)chicso{arE@panlech-2 2-dmsihyl-L ArdilpditBenzafurih atyl desieoxygdn §102- t he
synthesis of (537). [0538] Stepn8hylpfspansidncid(@P4) is prepared in a simlar
manner as that described for the synthesis of 5513) (except D balloon is
used). Internedi ate 88
deut eri o(5-chl oro- 2, 2-di net hyl =%
(796)[0539] Step A A solution d .
di i sobutyl al um num hydride is added undef, dry nitrogen. The solution is
kept at -78 OC before saturated spdiumbisulfite is added. The solution is
allowed to warmto roomtenperatufe and the | ayers are separated. The
toluene layer is extracted with portions of bisulfite which is conbined

with the ou i fi it M j droxi de - w th
cool i ng) [Q%édjﬁex?lrgmg! Ov(\)ﬁ?ﬁfzé?ﬁgrly%ﬂégést’ﬁ@?’dz'g%}gﬁeﬁééﬁ% t fgﬁ%a@r(% ﬁxﬂ( ed,
and egapm.g8 @d, ¥ e sgi,\ve) HZ96)), 6[90%40] = St4emz,BH), Coapuany, 1.006) 2HS, 209epared in
a simlar manner as that described for the synthesis of ;§}¢ | nt er nedi at e

89 (3- dett ¥t inp-Blehi7dro-H) Po.dithe? iy 27808 Hydl dBénbbut -t § fdhanol
(800) [O 'Lé%]ﬁ[@ B :rgggﬁglgqﬁq%mm-s prepared in a simlar manner as that
or 0 :

obur an- 7-yl ) met hanol
| uene is cooled to -78 0C and

descri be e synthesrs
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, CDCls) &: 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 c OH
(e]
Cl
Cl

20 [0565] 'HNMR (400 MHz, CDCl3) &: 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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[0542] Step B : To a solution of

3-deut eri o-5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 3-ol (797),

tri et hyl swbanw/mozd7di chl oromet hane at 0 0C i s added bor eaoTtusedovwessiee
diethyl etherate and stirred at roomtenperature. The reaction is quenched
w th saturated sodi um bi carbonat e amkasyplad Bcted Wi th ethyl. The organic

| ayer is drjed_over diumsulfate, fjltered,_and concentrated in vacuo to
i e 3 dedrdr 5o BORHT Ot g ipbeszghr e )
Step C. Conpound (799) is prepdPeByPrrranar gfidd#anner as that descri bed
for the synthesis of (545). [0544] Step D: Conpound (800) is prepared in a
simlar manner as that descri gsi s of (546). Internediate
90 7-(chl oronethyl)-5-fluoro-2, -diOHydrobenzofuran B 802A 802B
[ 0545] Step A: Compound (801) r%d in a simlar manner as that
described for the synthesis of ( [ 0546P-Step B : Conpound (802A) and
(802B) were prepared in a simlarymanner as that described for the
synthesis of (2). The two conpounds were carried on to the next step as a
m Xt uie. 7)1 [ a j LI| ner
et ha e e S 5P (47 BaEr P S omoiraa( Boay
was prepdr8d(d, A =al.6Hxi 1), orfeiniddr/ a8.4 h&tHdddbr 5.04 ¢k, 28, 1.8i2(ss §HY.RER §s, of

(510) St epyBs ) CHBPRNG 6847k 85 BLeRGT 5951 M 8 BhrTih 4F2008D, s 18!

descri be
=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)

O
O
F

[0567] 'HNMR (400 MHz, CDCls) &: 7.09 (d, J = 8.6 Hz, 2H), 6.97 (d, J = 10.0 Hz, 1H),
6.91 (d, J=8.6 Hz, 2H), 6.79 (d, J=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, J = 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, CDCly) &: 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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synthesis of (5) Preparation of GPR120 Agoni sts Exanple 1
2-(5-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) net hoxy) - 6-fl uoro- 2
, 3- di hydrwbHe1oasosn- | -yl )acetic acid (29)[0549] Step A pCo/us2@olosdsron of
intermediate (5) (0. 100 g, 0.43 mmol) in acetonitrile (3 niL) was added
internediate 22 (0.103 g, 0.43 nmol )ExaﬁqbkCHEi um car bonate (0.169 g, 0.52

nmol ). Th sul.ting ensj qQn.wa da 75 OC ction
was. bool od ¢ o BB TSERer et e R P e B R aaHA BT RUEEE) S The
filtrate was concentrated in véeﬁbyamaﬂ%éa? d#8ue was purified by silica
gel chromatography (0-20 % Et OAc in hexanes) to yield intermediate (28).
[0550] Step B: To a solution of\ (0. 100 g, 0.23 1 mml)
in tetrahydrofuran ( 1 nL) and anol ) was added a sol ution of
l'ithium hydroxide (1.0 M 1.0 nL hé r actlon was stirred at room
tenperature for 4 h. The mxture Was acidified wwth IMHC and diluted with
ethyl acetate (5 nL). The organic fl ayer was washed with brine (5 nL), dried
over sodiumsulfate and filtered. The filtrate was concentrated in_ vacuo

and tfe ri@3¢%ue MY (H00FYIEE. GPCL) B; €47 & Tt drt Slgr difhy-§ 69166 %4-Br0ac i n

geégn?s) 2 mgoé '?I E‘d tﬂles ?'Hz' Qﬁ?@‘@’ggﬁ*{zg %9)26 ﬁ) 1i]!13)|\'%’?9%4%%4 ?Aé]‘zm)fo@%%) 08 (s,

2H), 2. 862636 (h’a?, 1(Hr)1,2391)(dd 2.503.6,2.801z( hil), AH)], (s, 161801 1878, {+#p.8 1, 3H). 48 (s,
6H). Exanple 2
3-(4-((2, 2-di net hyl chr oman- 8- yI)rret IExappie31 6- di f | uor ophenyl ) - 2- met hyl pr opan

SI Coaggdm(rgﬁ'g;’ 33,}5 ng c}ﬁ}diigﬁﬁqra 1metl?§|/1u£5 dqudrobeggoef{lg?lg—gaﬂt)r%e&]o'ggf) (0. 140
’ 10 p enyl)cyclopropanecarboxyhc acid (48)

F
(0] OH
O
F
F

[0570] 'H NMR (400 MHz, CDCl3) &: 6.96 (dd, J = 9.6, 2.4 Hz, 1H), 6.8 (dd, J = 9.6, 2.4
Hz, 1H), 6.62 (d, /= 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)

O

F
0 OH
O

F

[0571] 'HNMR (400 MHz, CDCl3) &: 7.21 (d, J = 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/=11.4Hz, IH),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, /= 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, J = 6.4 Hz, 3H).
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(3 niL) was added internediate 9 (0.178 g, 0.73 muol ), polynmer supported
tri phenyl phosphine (3 mmol/g, 0.36 g, 1.1 mmol) and

di i sopr opybanodisesrboxyl ate (0.214 nlL, 1.1 nmol). The r eswius2ovy/0s’s3@ensi on
was stirred for 18 h. The reaction was diluted with ethyl acetate and
filtered through a pad of celite. TIEa;afﬂpleIIlate was concentrated in vacuo

and the resi i f |I|ca 0 % Et QACc in
hexanes) to 3%gﬁGyfagﬁﬁﬁﬂéiﬁgﬁnéﬁngééwﬂ ; gfghgégﬁﬁ%)éﬁ§8ﬂﬁglon of
i ntermedi ate (30) (0.100 g, 0.288h P?n@ﬁaf tP®hydrofuran ( 1 nL) and

met hanol ( 1 nL) was added a sol ution of I|th|@n1hydroxide (3.0M 1.0 nm).
The reaction was stirred at r t enpe r.4 h. The m xture was
acidified with IMHO and dilu W th acéWate (5 nmL). The organic

| ayer was washed with brine (5 e over sodiumsulfate and filtered.
The filtrate was concentrated in cuo afnd the residue was purified by
silica gel chromatography (0-100 % Et QAc in hexanes) to isolate the title
compound (31). 1H NWR (400 MHz, CDCI 3) d: 7.28 (d, IH), 7.03 (d, IH, 6.82
(t, | H) [657?211 (ldi Nm (40@ MEIz(SD(ng‘I}’S;TES 007 2. 96 HeNMH), )84 @, JTZ 8(0 Hz,2H)), 2. 73-
2.70 IH), 1.77 t, qugli)fi, 1.19 ((97d BH?, 0.89%5, 6H)
[0553] Reép? ééﬁt%% %8 @Haé b (s %H 20k b, 1he-ohFedl By 27336 ng
procedur n I Sq h starting

mat eri al ?ﬂt hglﬁcivé%)ﬁglbé alggggﬁﬁftlytelﬁ%ggéga? ]['Tg((?ﬁp{ Q%Z??ﬁ)are shown

bel ow. Exanple 3

3-(4-((2, 3-di hydr obenzof uran- 7- yI)né%%n§v3Z% 5-di f | uor ophenyl ) - 2- net hyl prop
anoi ¢ aci d (32){-0852Hindth NNF3 (143 drdYelnzofGaI43Y1)wethdx Y3, F-diffuofophedyd), 6. 83
(t, hBY, 6.70 (d, 2H), 5.13 ¢gclogbpanebarbdxylic,acZHB1) 3. 21 (t, 2H), 2.99-2.94
(m IH), 2.74-2.69 (m IH), 2.62-2.56 (m IH, 1.19 (d, 3H)

F
OH
0.
O
F

[0573] 'HNMR (400 MHz, CDCl3) &: 7.08 (t, J = 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
O F OH
@)

F

[0574] 'HNMR (400 MHz, CDCl3) 8 7.21 (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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Exanpl e 4

2-met hyl -3-(4-((2, 2,5-trinethyl -2, 3-di hydrobenzof uran- 7-yl ) met hoxy) phenyl ) p
ropanoi ¢ woi2d10(@&337[ 0555] 1H NMR (400 MHz, CDCl 3) d: 7. @eTUSe®9(06857@H) ,
6.95-6.90 (m 3H), 4.98 (s, 2H), 3.03-2.99 (m IH, 2.98 (2H s), 2.78-2.51
(m IH), 2.63-2.58 (m IH, 2.27 (s 3H) 1470(s 6H), 1.16 (d, 3H).

Exanple 5 1 <
hydrobenzofuran 7-yl ) met hoxy) phen
55@] NVR (400 MHz, CDCl3) d: 7.03 (s,

3-(3,5-difluoro-4-((2,2,5-tri
yl)-2- nmethyl propanoic acid (34)

210 (s 2H), 2.99-2.96 (m IH), 2.94 (s,
2H) , 274269(m IH), 2.61-2.56 (m IH), 2.26 (s, 3H), 1.40 (s, 6H), 1.18

IH), 6.90 (s, IH), 6.69 (d, 2H),

(d, 3H). [BXZipl ¢l BMR (400 MHz, CDC13)8721 (d, J=7.6 HZ, 1H),7.08 (dd, J=7.2,1.2 HZ.
s sl s 2t ey TG

6 78 (m 15$ﬂb+14305%§1 (11312 16‘@+1%1Q91 (1§18 1Jrl)¥6€H9fi 3331Q@éﬁlmlH , 2.76 - 2 70

I : 18 (d, J =7.2
LC—I\/B ESI mr. found 371 2 d anple 7
3 (4 (5 fluoro-2, 2-di net hyl -2, 3-di h%ee%ofuran- 7-yl ) met hoxy) - 3- net hoxyp
henyl ) - 2- et ﬁ912pd10}@&mb12c‘3 dibjydropdepijran3 8]l nidthdiyR 34 ddlundphe GDPrandic 7. 02
- 6.99 (dd, J = 10.0 Hz, 2.4 Hz, I|H),acklB4) (d, J =8.4 Hz, IH), 6.78 - 6.75
(dd, J =5.2 Hz, 24HzIH) 6.71 (s, IH, 6.66 - 6.64 (m IH, 5. 06 (s,

2H), 3.87 (s, 3H), 3.02 - 2.97 (m 3Hy 78 J2.70 (m 1H, 2.62 - 2.57
(m IH), %@AQ/QL

[0576] 'HNMR (400 MHz, DMSO-dy) 6 12.14 (s, 1H), 7.14-7.09 (m, 2H), 6.96 (s, 1H),
10 6.93 (brs, 1H), 6.76 (t, J=7.5 Hz, 1H), 5.00 (s, 2H), 2.95 (s, 2H), 2.73 (t, /= 7.6 Hz, 2H),
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]
9]

15 Cl
[0577] 'HNMR (400 MHz, DMSO-dy)  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-
H]

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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1.48 (s, 6H), 1.16 (d, J =7.2 Hz, 3H). Exanple 8
3-(3-fluoro-4-((5-fluoro-2,2-di met hyl -2, 3-di hydr obenzof uran- 7-yl ) net hoxy) ph
enyl) - 2- wet2bhylgsosspanoi ¢ acid (37) [0559] 1H NVR (400 MPET/USRMIOB$85d6
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 IH, 2.68 - 2.74 (m 2.57 - 2. 620(m IH), 1.47 (s, 6H), 1.17
(d, J =7.2 Hz, 3H. LC M ESI . f 6upe M H Exanple 9
3-(4-((5-chloro-2,2-dinmethyl-2(3-dih drnzofuran 7-yl)met hoxy)-3-(trifluo
romet hyl ) phenyl ) - 2- met hyl propa @ ali dY(38)[0560] 1H NMR (400 MHz, CDCl 3)
d: 7.39 (s, IH, 7.26 (m 2H),785 (s, fH), 7.01 (d, J = 9.2 Hz, IH), 5.06
(s, 2H), 3.00 (s, 2H), 3.04 - 2.99 (m IH, 2.77 - 2.72 (m IH, 2.69 -
34?41( FIM[DWS] 11}#181\415 (40©Hl)1Hz1Dﬂ/ﬂsd ds) 31 236¢s81HY,.7.3H) 7.1 GnMBHEB195%.81 found
3-(4-((5- (arh%lafﬁn& 958|(Wet1H9|4-9z6® Ailh 2o et ah3Z (g Yibed 8dxy). 7B uor oph

1) - 2- 00 MHz, cDd 3) d: 7.25
(o Ny IR BT ORI G gELMEIY /g S OMAF R0 T P Y 508 (6
2H), 3.00 (s, 2H), 2.99 - 2.95 (m 'E'é? %2585 2.70 (m IH), 2.63 - 2.58
(m 1P), 1.48 (s, 6H), 1.18 (d, J = 6WAP%°%3H). LC-MS ESI mz: found 390. 1

[ M H ExapgBg-difldoro-4-((4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-

3-(4-((5-chloro-2, 2-di net hyl - Zﬁetﬂl a@@@@glgf(gv)an 7-yl) met hoxy) - 3- net hyl ph
enyl )-2- met hyl propanoi ¢ acid (40) 62] 1H NI\/R (400 MHz, CDA 3) d: 7.25

(s, |H, 7.04 (s, IH, 69%%&}%%

[0579] 'H NMR (400 MHz, DMSO-dy) & 12.18 (s, 1H), 3 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, / = 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
@)

15 F F

[0580] 'H NMR (400 MHz, DMSO-ds) & 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-H]

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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6.82 (d, J =8.0 Hz, IH), 4.96 (s, 2H), 3.00 (s, 2H), 2.99 - 2.96 (m IH,
2.76 - 2270 (m IH, 2.63 - 2.58 (m IH, 2.26 (s, 3H), 1.48 (s, 6H, 1.18
(d, J = Avd2bw/os83dy. Exanpl e PCT/US2009/068576
123- (3-chl oro-4-((5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy)
phenyl ) -2- met hyl propanoic acid (41) [0563] 1HXNWMR (400 MHz, CDC 3) d: 7.30
(s, IH), 7.21 (d, J =2.0 Hz, I'H,,7.05 ~cf- 98 (dd, J =8.4, 2.0 Hz,
IH), 6.92 (d, J = 8.4 Hz, IH, &. S, , 13.00 (s, 2H), 2.98 - 2.94 (m
IH, 2.74 - 2.70 (m |IH), 2.63 - 8°(m~ IH), 1.48 (s, 6H), 1.18 (d, J
=6.4 Hz, 3H). LCMs ESI mz: f 407.0 [MH Exanple 13
3-(3,5-dichloro-4-((5-chloro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) net hox
y) phenyl )[0381]”911H1NMR Qra)@rMH@ BIISD- ézéb%)lz[@ﬁ@ﬂH)'LszRﬂzém mﬂ(ﬁa@lﬁ}_ d:
7.24 (s 3 7. 09 Hz, 2H), 1 (d Hz,
2H) 983/( (dof ’(=§5IZIH)2H)36{§§ (G ch @gﬁzmm) |4)87(2 %)30,@(?,32@;71 IH),
2.65 - 6 | mz:
205 37326§1 ?@?F#H@élz fbsz Jm! 50y, 11458, &if), 1:D078; P=8% u2 ). EENNE FsE
3- (3, 5- dimhl foind 357.2 PMeHl or o- 2, 2- di et hyl - 2, 3- di hydr obenzof ur an- 7-yl ) net hox
y)phenyl)-2- met hyl pr opanoi c aci d (43) [0565] 1H NWR (400 MHz, CDC 3) d:
.38 (s, IH, 7. 13 (s 2H) 7.07 (SExla 1631198 (s 2H) 2. 99 (s, 2H), 3.02

-296(mIH) (m 1H s, 6H)
1.21 (d, J —36(‘%((% dlmhyl ﬂcéllwhloegpethiﬂﬂ 236@&@0@@.1120@“%13‘/1@6% .()33,5-
[ M H Exanpl e 15 difluorophenyl)cyclopropanecarboxylic acid (60)

3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof yran- 7-yl ) net hoxy) - 3- net hoxyp
henyl ) - 2- met hyl pr opanoi ¢ aci d Aé) F

OH

O

F
F

10 [0582] 'HNMR (400 MHz, DMSO-ds) & 12.27 (s, 1H), 7.36 (d, J = 7.9 Hz, 1H), 7.12 (d,
J=7.9 Hz, 1H), 6.97-6.95 (m, 2H), 5.06 (s, 2H), 3.12 (s, 2H), 2.38-2.32 (m, 1H), 1.81-1.79
(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] 'HNMR (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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[0566] 1H NMR (400 MHz, CDCI3) d: 7.27 (s, IH), 7.02 (s, IH), 6.84 (d, J =
8.4 Hz, IH), 6.72 (d, J = 1.6 Hz, IH), 6.64 (dd, J =8.4, 1.6 Hz, IH), 5.04
(s, 2H), BOF10(08p533H), 2.99 (s, 2H), 3.01 - 2.97 (m | HPCTAISZ@®906BITL (M
|

H, 2.63 - 2.58 (m |H), 1.48 (s, 6H), 1.18 (d, J =6.8 Hz, 3H). LC M5 ESI
(0]

mz: found 403.0 [MH Exanple 1

3-(4-((5-fluoro-2,2-di nmet hyl -2, i hydr qglre dr@n- 7-yl ) met hoxy) phenyl ) - 2-
met hyl propan0|c aci d (45) [0567 @» , CDCA3) d: 7.09 (d, J =8.6
Hz, 2 6.911(d, J =8.6 Hz, 2H), 6.79 (d, J

H, 6.97 (d, J = 10.0 Hz,
Hz, IH), 4.98 (s, 2H), 3.F 2H) , 303-298(m IH), 2.76 - 2.71
(m IH, 265-259(mIH) 1F48(S 6H), 1.17 (d, J =7.2 Hz, 3H). LCVS

ESI nfz: found 3571[MH] nple 17

3-(4- ((2,[QS&]mEhNM&G@Od\’IHydENle@faJ}?am @&, YH), retndxy FpHeHyl I)H)27rh§H’1yI prop

anoi ¢ aci 6),.1.0p68] . 1H 6. 90

. ge (sl o 59 (4 /5B TR, Ty T este & i dats Mgy s

(2d98J( m6 28ﬁ) H(Zm 22}551462s ‘621)11700 (.= B.66¥z, 3HS.- IGE MSESI )z fdurd8126%) [MBJFW] 1.18
- ’ ITp

3-(3, 3-difluoro- 4 ((5 quoro 2, 2- di metpple 24 3- di hydrobenzof uran-7-yl ) met hox

y) phenyl ) -2- net hyl pr opanoi c aC|d (47 0569] 1H NWR (400 MHz, CDC 3) d:

6. 97 (dd I (4=022-dimethylA-(tifgoromedyl) dd3-dihydpbenzofuignzyDmeghoxgplrenypdk-

=8.8 Hz, 2H), 5.08 (s, 2H), 2. 96ethglprdPefoicacidd63) 2.94 (m IH), 2.74 - 2.66

(m IH, 2.59 (dd, J = 13.6, 6.8 Hz, IH), 1.41.(s, 6H), 1.18 (d, J =6.8 Hz,

3H) . Exanple 19

0 OH

[0585] 'H NMR (400 MHz, DMSO-ds) 5 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)

o)
(0] F OH
F

15 Cl

[0586] 'H NMR (400 MHz, CDCls) & 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, CDCl3) 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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-(3,5-difluoro-4-((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) nmet hox
) phenyl ) cycl opropanecar boxylic acid (48) [0570] 1H NVWR (400 MHz, CDC 3)
6. 96 (W0,201b/088536, 2.4 Hz, IH), 6.8 (dd, J =9.6, 2.4 IFeI/UsSk)ov/068562 (d, J
4 Hz, 2H), 5.08 (s, 2H), 2.96 (s, 2H), 2.54-2.46 (m IH), 1.84-1.8 (m

1. 68H), 828 (sn1H)H).83 1s, 4H),(1s64 GH) H), 1.488: 1680 1 (3N (s,| ). LEXASHST 128:

3, 5- d| fI uor o- 4@]%&{)( nmet hyl - 2, 3- di hydr obenzof uran- 7-yl ) net hoxy) phenyl ) - 2-
h r

TR

wW—llax N

yl pr dpaMb & 49) [0571] 1H NVR (400 MHz, €D 3) d: 7.21 (d, J =7.6
| H) 711(d J =7.2 Hz, IH), 6.8 (t, J =7.6 Hz, IH), 6.72 (d, J =
Hz, aFiral seppmitiog of (G#)=using preppratiye-RegisPack, fd 003250 x12 1.k mug, flqwepate 30

5 4. 3n§jr’%8 gf%%n?i;é?eér( 93 %71 '§[Z0 {'%lf_éso I%o %F‘ftHéx‘:]mé%Aé %Sa&%l_%rqugdm_ ( d ]

, 2.
biz (BJHA) &XEETHSG22 mlnutes) and (64B) (RT = 26 - 35 mmutes) (64B) 'H NMR (400 MHz,
-((2, (%y dr obenzof ur an- 4- é e/) 5-di fl uor ophenyl )
t ﬁ%@bbéﬁ I¢s aJéi[)d7 @§®§ 1@56/@} (%M?\IWP{ZA Ei[)l\ﬁ-i%5 @950(8 #pd-Sét
HZ

e "o B9, U 9, BB TR) L| 0 U6, SR U0 8- Ot o B

,LO-MS B8] mf3dfqund 408 (®-BH), 1.18 (d, J =6.8 Hz, 3H). Exanple 22
2-di net hyl - 2, 3- di hydr obenzof ur an- 4-yl ) net hoxy) - 3, 5-di fl uor ophenyl )
panecar boxyl i c acid (51) [ OFA&3pldBANVR (400 MHz, CDCAI3) d: 7.08 (t,

P HZH,ZzﬂéS'-EéS:-chiér%%é-ﬂim iyl & iy Hgoi)lé%zzlﬁ)‘mi notazdcd St AS S

.68-1.62 (m IH), 1.48 (s, acetic @ndifg)(m | H) .

[0587] 'HNMR (400 MHz, CDCls) & 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).

¥ 3
Lo o~

'OOI\)'CD
o~

8
7
2,2
h
"6
2,
(0]

_IILIOI\)L-(DII 'WINPAO

Example 37

2-(5-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1H-inden-
I-yl)acetic acid (66)
o)

OH
O
O

F

20 [0588] 'HNMR (400 MHz, CDCl3) & 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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Exanpl e 23

3-(4-((2, 2-di met hyl - 2, 3-di hydrobenzof uran- 7-yl ) net hoxy) - 3, 5-di f| uor ophenyl )
-2- met hywpnropensaeisc acid (52) [0574] 1H NWR (400 WVHz, CRCIra)s2ah9vesdie (d, J
=7.6 HZ, IH), 7.06 (dd, J =7.2, 1.2 HZ, IH, 6.79 (t, J =7.4 Hz, IH, 6.70
(m 2H), 5.14 (s, 2H), 2.98 (s, .93 (m IH), 2.72 - 2.68 (m
IH), 2.60 - 2.55 (m |H, 1.42sp 6Hf; HJ =6.8 Hz, 3H). Exanple 24
2-(4-((2,2-di met hyl -2, 3-di hydr ob 4 | ) met hoxy) - 3, 5-di f| uor ophenyl)
cycl opropanecar boxylic acid (53) 5] 1H NWR (400 MHz, CDO 3) d 7.21 (d,
J =7.6 HZ, IH, 7.08 (dd, J =7.2,71.2 HZ, IH), 6.79 (t, J =7.4 Hz, |IH),
6.61 (m 2H), 5.13 (s, 2H), 2.98 (35 2H) , 2.49-2.45(m IH), 1.84 - 1.80

| H), - | .33 - 1. le 25
§a (2, 058 ey i o Bedl 0 2a Grlm. Jiot o b2 et B0 5 Seny )
gr igagob gs @p(sdz}lé}g@)os[ﬂi@@](mlkHH%\IWQ((ﬁOQ}M-Z 59 @MSQN 1)420ts 1@{)1{1 193«1 J“-")LO

(m :
500(51244)3H)295(s 2H) , 273(tJ—76Hz 2H) 249(m2H) 131(5,
6H). Exanple 26
3-(2-6hl oro-4-((5-chloro-2, 2-di met h;Exaﬁl,pB:—ftﬂ hydrobenzofuran 7-yl) met hoxy) ph

B L e BT
Hz, IH), 4.93 (s, 2H) 3.03 (s,™ ap@ic 5cig 2.66-2.60 (m 2H),
1.43 (s, 6H), 1.03 (d, J =6.3 Hz, 3H). L&Ms ESI mrz found 407.1 [MH] -

0 OH

Cl

[0590] 'H NMR (400 MHz, CDCl3) & 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, /=7.0 Hz, 3H).

Example 40

3-(4-((2,3-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)-2-
methylpropanoic acid (69)

0]
o, DG
O
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)

F H
o o
o o
F
Cl
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Exanpl e 27

2-(3,5-difluoro-4-((4-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) net hox
y) phenylwoyeloasoispanecar boxylic acid (56)[0578] 1 NVR e¢o@skedz/joe3hB0-J ) d
12.34 (s, IH), 7.16 - 7.12 (m IH), 6.95-6.91 (m 2H), 6.63-6.59 (m I|H),

4 96 (s [0592] 2}9191\415(40@!&91&2(13@@537223((@1 1HHY 04X s 81H); 6511& X890, 2H, 41 -

3 (3, 51 i i S0 0851 TR 5925 S8 ekl 173167 P ARG ARPdHan1 3031 ) met hox

D006 (s T TH RO B Y Ly 6 03 e a0 (m éﬁ?o 6 63658 (m IH,

4.98 (s, 2H), 3.00 (s, 2H), 280(d|c_i?zr]@4§229 6.6, 2.63 - 2.51 (m
2H), 1.34 (s, 6H), 1.00 (d, J =6.7 % LC- M5 ESI rﬁz found 392.8

[ M H SExanpl e 294-((5,6-difluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
3-(3-fluoro-4-((4-fl uorodlurebheayhnglmethgipadgayidicabrRIZof ur an- 7- yl ) met hoxy) ph
enyl )-2- nethyl propanoic acid (58) [0580] 1H NWR (400 M-z, DVsO-J 6) d

12.12 (s, IH), 7.24 - 7.21 (m IH), 7F147 0 Ji(m IH) 7.03-7.01(m IH),

6.91-6.89(m IH), 6.66 (t, J =8./869 4795 s, 3.06 (s, 2H), 2.80
1.00 (d, J —6.5 Hz, 3H). LC MBS

F

(m IH, 2.59- 2.53 (m 2H), 1.
ESI mz: found 375.0 [ MH Exanpl
3-(4-((4-fluoro-2, 2-di net hyl - 2, 3- i hydr obenzof uran- 7-yl ) met hoxy) phenyl ) - 2-
met hyl propanoi ¢ acid (59)[0581] 1H NWR (400 MHz, DMSO-J ) d 12.07 (s, IH),
g gg ( 7. [BSD:{]mlH NMR @ MUd, DMSO-85)% ‘HZ7 (t2f9=9£H871}([)d69J(é B=9Haz, 2H)

t,
> 56- 2. 52t 03y 2h. 481 s 2873 286 (ru T HO. 2460 52000 (ra ). 185 fopoRE0 I8

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 MOH
0
.
F

15 [0594] 'HNMR (400 MHz, DMSO-ds) 5 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-HJ .

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-dy) 6 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,

145



mz: found 357.2 [MH Exanple 31
2-(4-((2,2-dinmethyl -4-(trifluoronethyl)-2,3-di hydrobenzof uran-7-yl ) net hoxy)
- 3, 5- di fwoanoypisessyl ) cycl opr opanecar boxylic acid (60) [ @&3ajs2dbliobdsH (400
MHz, DMSO-J ) d 12.27 (s, IH), 7.36 (d, J =7.9 Hz, IH, 7.12 (d, J =7.9 Hz,
| H), 6.976, 956(({112HZH) 89 52(% (@ﬁ lHaH) 6432161) (@8 .2H3H) .37 25, 38D,2..82(d, = 4.81) ,

181179(mH I—g § LC-Ms ESI mz: found 441.3 [MH
Exanpl e ). LC-MS ESI m/z found 57.1 [M HY.

3-(4- ((2,2 di met hyl - 4- (trlfluoromstl%q 3-di hydrobenzofuran 7-yl ) met hoxy)
-3,5- difluorophenyl)-2-nethyl propa amplad (61) [0583] 1H NWR (400 MHz,
DIVBOJ 6)

75, os SHAE TR Syt @i{l%ﬁd&%w’ygﬁlfé S I R
Hz,IH) 2.68 - 2.48 (m 2H), 1.37 (s, O(d J =6.7 Hz, 3H). LCMS
ESI mz: found 443.2 [MH Exaspte 33
3-(4-((2,2-dinmethyl -4-(trifl uoronrt i hydrobenzofuran 7-yl ) met hoxy)

-3- fluorophenyl)-2-nethyl propa @ a8|d (62)[0584] 1H NMR (400 MHz, DVBO-J
) d 12.13 (s, IH), 7.40 (d, J =7¢ Hz, IH), 7.16 - 7.03 (m 3H), 691(d J
= 8.35Hz, IH, 506(5 2H), 3.18F (s, H)281279(mIH) 2.62 - 2.51

(m 2H), 1.46 (s, 6H), 1.00 (d, J =6.6 Hz, 3H). LCMS ESI mz: found 425.0
[MH Exdfpd 34 NMR (400 MHz, DMSO-ds) & 12.08 (s, 1H), 7.12 — 7.07 (m, 3H), 6.94 (d, J =

S T AT L IR A T

12. 07 ( S, 1H)H.57 2. 8% (6. 2H), 5892d,Hz= 6loH)z, 3H)126-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)

(0]
] /©/\)‘\OH
O
F

[0597] 'H NMR (400 MHz, DMSO-ds) & 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-
yl)methoxy)phenyl)propanoic acid (76)

Cl o]
O

20 F

[0598] 'H NMR (400 MHz, DMSO-d) 6 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] .

146



7.07 (m 3H), 6.89 (d, J = 8.5 Hz, 2H), 4.99 (s, 2H), 3.18 (s, 2H),
2.81-2.78 (m IH), 2.58- 2.51 (m 2H), 1.46 (s, 6H), 1.00 (d, J =6.5 Hz,
3H). LC MBoB®io/asnxs7 found 407.1 [ MH Exanpl e 35A and 3BBT/US2009/068576
2-(4-((5-chl oro-2, 2-di nmet hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 3, 5-di fl uo
ro phenyl)cycl opr opanecar boxylic aCiEia(n@{bMH 0586] 1H NWR (400 MHz, CDC 3)

d 7.21 (s, IH, 5 , 2.51 -
2.47 (m IH), 1. 84 {2 “8?'1("6454? 10-212- gffnethﬁr%%% rq%PﬂZOf raét?Z (s, 6H), 1.33
- 1.30 (m 1H). Chiral sepab WF@%Y&@CQ%MOP%‘@}CWQ (dbar ati ve Regis Pack,
5/100, 250 x 21.1 nm flow rate 30 nilL/ an sopvent system2.5: 97.5: 0.1
of wo-Propanol: Hexanes: Aceticjacid, pr 64A) (RT = 15 -25 m nut es)
and (64B) (RT = 26 - 35 minutes). \(64A) H NVMR (400 MHz, CDO 3) d 7.21
(s, IH), 7.04 (s, IH), 6.62 (d, : 2H), 5.05 (s, 2H), 2.96 (s, 2H),
2.48 (s, IH, 1.83 (s, IH, 1.64 , I H), 1.40(5, 6H), 1.31 (s, IH). LCGM
ESI mz: found 407.0 (MH . Chiral separation of (64), using preparative
Regi s Pack, 5/100, 250 x 21.1 mm flowrate 30 niL/mn, solvent system 2.5:
97.5: 50. ][0599]| SI(BH\IDﬂaOmO MHexlaNﬂ) dAcﬁeIEI:S@clH) 7p1r6o(vudeé 6(I6AAH)(RI2(‘d]IS -25

m nut es) andé g%?é 26 - 35 minutes). 0) % VHz, CDCl 3) d
7.21 (s T Hp, (4 rll)—106082 1), 6144, é |11% %H1H>566% Cts’ Sz, JHys (|
(22') 6 %90% é‘ﬁ) 3fU1 ((UQH) éﬁqté %Q{z(ﬁlé)'ﬂz%%ajnf;@‘l@bg}ﬁ? md, 'éH) 1. |4g a6

2-(5- ((5 -IghMS ESIZmZz cﬂcvmlelt%yM-[MH]dl hydr obenzof uran- 7-yl ) net hoxy) 2 3 d| hydr
o-1 Hindenl- yl)acetic acid (65) [0587] 1H NWR (400 MHz, CDC 3) d 7.24 (s,

IH), 7.09 (d, J =8.3 Hz, IH), 7.04 (Bxampkd49

10 3-(2,6-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylhmethoxy)phenyl)propanoic acid (78)

[0600] 'HNMR (400 MHz, DMSO-ds) 5 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), 491 (s, 2H), 3.01 (s, 2H), 2.73 (t, / = 7.6 Hz, 2H),
15 239 (t,J=7.4Hz, 2H), 1.40 (s, 6H). LC-MS ESI m/z: found 379.1 [M-H]".

Example 50

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methoxyphenyl)propanoic acid (79)

O

F

20 [0601] 'HNMR (400 MHz, DMSO-ds) 5 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=7.4Hz, 2H), 1.40 (s, 6H). LC-MS ESI m/z: found 373.4 [M-H] .

Example 51
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6.87 (s, IH, 6.81 (d, J =8.3 Hz, IH), 4.96 (s, 2H), 3.61-3.45 (m IH),
3.00 (s, 2H), 2.95- 2.77 (m 3H), 2.50-2.38 (m 2H), 1.82-1.75 (m IH,
1.48 (s, wooi10@mseIspl e 37 PCT/US2009/068576
2-(5-((5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) met hoxy) - 2, 3- di hydr
o-| Hindenl - yl )aczet(lsazhaﬁbdz(Bﬁﬂet]hﬁwﬁhlhyﬂidﬂh&o(f&@ﬁ Wet%):ﬂ d 7. 08 (m
M, 7.02 - 6.93 (m IH 6. Hetisphchpropuiit i (), 4.97 (s 2H), 3.61 -
3.45 (m IH, 2.99 (s, 2H, 7p (m SHQ) 2.50 - 2.35 (m 2H, 1.77
(m IH), 1.48 (s, 6H). Exarrple

3-(4-((5-chloro-2, 2-di met hyl - i hydr zof ucan- 7-yl ) met hoxy) - 3, 5-di fl uo
rophenyl)-2- net hyI pr opanoi c ac ] 1H NWVR (400 WHz, CDO 3) d 7.22
(s, IH, 7.04 (s, IH, 6.72 (s, , 6.70 (s, IH), 5.07 (s, 2H), 3.03 -
2.91 (m 3H, 2.72 (m IH, 2.59 m IH, 1.42 (s, 6H), 1.19 (d, J =7.0 Hz,

3H). Exanple 39

di -2 3 di -7yl -2.-Feth
oot 2100 ENBECHERE BB HOLERP S Pk ot i g e
7.05-8. 99f£m413ﬂ1H>66 572<s61ﬂ8 dm (d2114):84}961l€1)3,4%|-®s 213} 391((s,21BH.703, 96 (s,

iH)1’5 (2d98736 Hz, @—(1}42 40;’ Eg pg),@% (s, 5?1 141 (s 6H) Lc(f\T/}s Eé_Pm/z foﬁgd(s o).

3-(4-((2, %3 -2, 3 di hydrobenzof uran-7-yl) met hoxy) -3, 5-di fl uor ophenyl)
-2- methy pro[lp’])W |c aC|d (69) [0591] LC-Ms ESI mz: found 375.1 [MH]
Example 52
3-(2-chloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-
10 propanoic acid (81)

Cl e}
O
Cl

[0603] 'HNMR (400 MHz, DMSO-dy) 6 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-dy) 6 12.14 (s, 1H), 7.20 — 7.14 (m, 3H), 6.82 (d, J =
20 11.6Hz, 1H), 6.74 (d, J = 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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Example 4 1
2-(2-(4-((5-cnoro-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 3, 5-
di f | uor opwerzgloyasysszopr opyl ) acetic acid (70)[ 0592] 1H NVRCTAGRo0MoEss7€CDCl  3)
d 7.23 (s, IH, 7.04 (s, IH, 6.61 (d, J = 8.9 Hz, 2H), 5.04 (s, 2H), 2.95
(s, 2H), 2.50 - 2.38 (m 2H), 1.74 - 1.65 (m fH), 1.40 (s, 6H), 1.30 -
1.25 (m IH), 0.98 - 0.88 (m 2H Exa

3-(4-((5,6-difluoro-2,2-di et hy{- 2, 3-di obenzofuran 7-yl ) met hoxy) - 3, 5-
di f1 uor ophenyl ) - 2- net hyl pr opanoi { id (71) 7[0593] 1H NMR (400 MHz, DMVBO-J
) d 7.27 (t, J =9.2 Hz, IH, 6.9 J =9.2 Hz, 2H), 5.04 (s, 2H), 2.91
(s, 2H, 2.82 - 2.77 (m IH, 2.6 - 2.51 (m 2H) 1 25 (s, 6H, 0.98 (d, J
= 6.4 Hz, 3H). LCM ESI nz: found4111(@baj Ie43

3- (4- ((5,1860A1f |'FONMIR (480dV Hat BYISQda-odl hiR b&&za (?(ry,li)fﬁr)eﬁﬁé@)fphenyl)
-2- et hy, p ( 4 31 (t, J
= 9.0 d‘?ﬁ)% f’@%@ﬁg 'y %%(%%l%@ iZ}Hﬂ DJN%géﬁO %30@?5@6%?1),4 93 (s,
2H), 3. 001 4Bs, BHﬁ,L(?l\@ESITM/Zl fhund 3954 [(MrH]2H), 1.31 (s, 6H), 0.99 (d, J =
6.4 Hz, 3H. LCG-Ms ESI mz: found 375.1 [MH . Exanple 44

3-(4-6((2, 2-di net hyl - 2, 3- di hydr obenzghpanss/- yl ) oxy) met hyl ) - 3- f | uor ophenyl )
-2- et hyl propanoi c aC|d (73) [0595] 1H NI\/R 400 MHz, DMSO-J 6 d 12.20 (s,
IH), 7.41 - 7.373 (H(SrthorOi élmetfrylc¥23 @}hydmh)fnwéumﬂcﬂ?mgth%}e Hz, IH),
6.77 (d, = 7.2 Hz, |H), 6.7methgypleryijprapdpoiched8ds, 2H), 2.96 (s, 2H),
2.89 - 2.85 (m IH) 2.64 - 2.60 (m 2H),.1.37 (s, 6H), 1.02 (d, J =6.0 Hz,
3

H. LGM ESI mz: found 357.1 [MH]

OH

(0]

Cl

[0606] 'HNMR (400 MHz, DMSO-dy) 6 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-HJ .

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
o)
_O
F
[0607] '"HNMR (400 MHz, DMSO-dy) & 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 ESIm/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)
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Exanpl e 45
3-(4-((6-fluoro-4H benzo[d][I, 3] di oxi n-8-yl ) net hoxy) phenyl ) - 2- net hyl pr opano
ic acid (wWo)rofoBesy 1H NVR (400 MHz, DMSO ) d 12.08 (spcCirisS008/08%76 7. 07
(m 3H), 6.94 (d, J =8.4 Hz, IH, 6.89 (d, J =7.6 Hz, 2H), 5.28 (s, 2H),
4.96 (s, 2H), 4.88 (s, 2H), 2.80-2.79 (merIH), 92.57 - 2.54 (m 2H), 0.99
(d, J =6.0 Hz, 3H). LC M5 ESI . foung346~L- KM H . Exanple 46

i hydr @ zof uran-7-yl ) met hoxy) - 2-

3-(4-((5-fluoro-2, 2-di met hyl - 2(3-
met hyl phenyl ) propanoi ¢ acid (75) 9 NVR (400 WMHz, DVMSO-J ) d 12.09
- 6.92 (m IH, 6.76 (s, IH, 6.71 -

(s, IH), 7.01 - 6.99 (m 2H), 6.
6.69 (m IH), 4.86 (s, 2H), 3.01 &s, 2H), 2.70 (t, J =7.6 Hz, 2H), 2.40 (t,
J =7.6 Hz, 2H), 2.20 (s, 3H), 1.41 (s, 6H). LCG-Ms ESI mz: found 357.5 [ M

Exanpl 3-1 | f 7-
anpl 0408]3-'(2N8AR efo0-MHe(BMIoLgg %?zo%rg gkn%ljwl\l I\z/g&%%uﬂyﬁ&p@@@gf ur an

yl) met hOXI% hen 1) gerfanmc aci d
12 20 (s 1 )H§1901?82 )-3.71 20 3 3.0 H)s, 2 )@58(1(@2@1]) %M(IBH}H) 8.497s.-61). BE- (m
3.01 (s, 2H), 2.84 - 2.79 (m 2H),
5 48 i %@E%Im/%lﬁ?%dl@ﬂ FMQI%G PO e ES i found 9971 [MH]
n’gle 48 3-(2-fluoro-4-((5- quor t hyl - 2, 3-di hydr obenzof uran- 7-
yI) hoxy) phenyl ) propanoi ¢ aci d (7%x f’@g‘géﬁmlH NVR (400 WHz, DVsO-J ) d
12.15 (s,2-{#)((5-Tludi®- Z(Q—dlrﬂet‘ﬁ 182,8- dHZydrdehzofﬁralaz wmedmxy)z)h@qy&ﬁhlo }-hetic@cR6 (d,

32100, 1H, 6.81(d 3 =12 Hz(7I)H) 673(d J =8.4 Hz, IH), 4.90
(s, 2H), 3.01 (s, 2H), 2.72 (t, J =7.6 H, 244 (t, 3 =7.6 Hz, 2H),

1.40 (s, 6H). %A@/

[0609] 'HNMR (400 MHz, DMSO-dg) § 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)
0
P4 At
0
15 cl

[0610] '"HNMR (400 MHz, DMSO-dy)  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-
ylhmethoxy)phenyl)acrylic acid (89)
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LCGMs ESI mz: found 361.4 [MH . Exanple 49
3-(2,6-difluoro-4-((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran- 7-

yl ) met hoxwypphewvogb3j3pr opanoi ¢ acid (78) [0600] 1H NVR (40@chhso@ns3rd ) d
12.20 (s, IH), 7.04 (d, J =8.4 Hz, IH), 6.98 (d, J =9.6 Hz, IH), 6.75 (d, J
=9.2 Hz, IH), 4.91 (s, 2H), 3.01 (s, 2H),2.73o(t, J =7.6 Hz, 2H), 2.39 (t,
J =l AHz, 2H), 1.40 (s, 6H) . UC M5 ESI i z~Jaund 379.1 [hﬁkﬂ . Exanpl e 50
3-(4-((5-fluoro-2, 2-di met hyl -2/3- dlhyer:; zof urdh- 7-yl ) met hoxy) - 2-
nethoxyphenyl)propan0|c acid (79 NVR (400 MHz, DVMSO-J 6) d 12.02
(s, IH, 7.02 - 6.95 (m 3H), 6. (s, IH, 6.47 (d, J =8. 0 Hz, IH), 4.89
(s, 2H, 3 73 (s, 3FD 3 01 (s, 2H), 2.66 (t, J =7.6 FE 2H), 2.37 (t, J =
7.4 Hz, , 1.40 (s, LC-Ms'ESI mz: found 373.4 N@Fﬂ . Exanpl e

ﬁéf’hﬁ;,ﬁ,&ﬁ@fﬁ“ &ﬁw@€40§§wﬁ¥ 385G %@%%fféifﬁ%ﬁﬁﬁ (i W BRI 7 10

gsnl (sz ﬁllﬁ)(ﬂ04j7:€)0#)gl 4H‘)‘|269QH)696 H)d687] .43 {hle) 62’9«1 6:717568 :42H)
2H) , 4(H:( t1H)g 497 (8 2+E|17);3Q|L|)(s 2@18 b6?s26§+®n 2ﬂg4h4(és 6’5194)1 I(Lf:eré(EsﬁHadz ’

found 537
3-(2- chlgﬁgh%§FS£ Eﬁ&ggggiﬁﬁdhdthyl 2, 3-di hydr obenzof uran-7-yl ) met hoxy) ph

enyl ) - propanoic aC|d (81) [0603] 1 NNR (400 MHz, DMSO-J ) d 12.18 (s,
IH, 7.23 - 7.18 (m 3H), 7.05 (s, I'H,
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
(trifluoromethyl)phenyl)propanoic acid (90)

FlF
0
0 OH
0
F

10 [0612] 'HNMR (400 MHz, DMSO-d) & 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
0

Cl

[0613] '"HNMR (400 MHz, DMSO-dy)  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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.89 (d, J =8.4 Hz, IH), 4.92 (s, 2H), 3.01 (s, 2H), 2.81 (t, J =7.6 Hz,
2.45 (t, J =8.0 Hz, 2H), 1.41 (s, 6H). LC-M5 ESI niz: found 393.3

H . Bxerzploasss7 PCT/US2009/068576
((5-chl oro-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2- f | uor oph
- propanoic aci d (82) [0604]yljprbpdnBic(a4D9RHz, DVSO-J 6) d 12.14 (s,
7.20 - 7.14 (m 3H), 6.82 (d, J = 11.6 Hz,, IH), 6.74 (d, J =8.4 Hz,
4.90 (s, 2H), 3.02 (s, 2H), 2.73 J:7.6 Hz, 2H), 2.44 (t, J =7.6
2H), 1.41 (s, 6H). LC—I\/S om z: H[MH . Exanple 54
-((5-cnoro- 2, 2-di net hyl - etenzof uran- 7-yl ) met hoxy) - 2, 6-
uorophenyl)propanmc aC|d ( 0605] 1H NVR (400 MHz, DWMSO-J ) d 12.19
IH, 7.27 - 7.20 (m 2H), 6.75 (d, J = 9.2 Hz, 2H), 4.92 (s, 2H), 3.02
2H), 2.74 (t, J =7.6 Hz, 2H)F240(tJ—76Hz 2H), 1.41 (s, 6H).
LG M5 ESI miz: found 395. H[Z Hhﬂ

3- (4- ((5-10¢dsto- 31 BMR Oy HzCB >|§;ﬁeﬁ9obéﬁ%muﬂléh A4+ § REReXH)--0209 —

(br O 15 eV ) iREBIS . B8, (1BRh gp R 90, 300 JVBH0 268 [Ps LB 2.4 f, 12,02
(d, J5=8.-08.Hid]z, RH), 2. 112890(6s(m,2ﬂ)>,,1&(7s46ﬂ$ LGMS ESI @2: fand 83,1 [M-66. (t, J
=7.6 Hz, 2H), 2.38 (t, J =7.8 Hz, 2H), 1.41 (s, 6H). LC-MS ESI mfz: found

389.4 [MH . Exarrpl e 56 Example 64

S- (2 br o4 (611 uor 2 2k et 2, 8-l benzoturar 1t o) -5+
4-yl)propanoic acid (93)

6, Sob

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, J = 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.

2.
=1

SN’ |

— — ® (D'_'NCD
=]
\</-\

I

—_ —h o~ -

AAQ_w
n o
- _-b

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]
Q Y 0 & >on
H LiOH, H,0, :
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 (S)-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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[0607] 1H NMVR (400 MHz, DVMBO- 6) d 12.20 (br, IH), 7.14 (s, IH, 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), wo4010mps36H). LCVS ESI m z: found 452.1 [ M H PCEAB2@hRcEHT76
3-(2-brono-4-((5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 5-
met hoxy phenytiyed @cpalnquhﬁ a‘aO Pd ah 8GRk Qﬁﬁﬁhecﬂth/Bodléﬁl&uMﬂz (489\@@3188 m@hol?inZ 1
(br, IH), 7.20 - 3H), 6.96 (s, IH), 4.90 (s, H)r s, 3H),
3.01 (s, 'PH§ <3zn18bT&1ﬁfolzﬂ)t W33 IQIpOY e, 1 s uo 3 rgam tempespdpre bmolmn W% found

467.0 [ M

2-((4-%(5 e&é"ﬁ:“éa% i e Y O OB At e A QX gt WA e 1 ) t hi
0) - acet i cceate dir(eﬂ?))vel[ f@ﬁﬁﬁl]l sﬂlfdté;llﬂke(eﬁOﬁhd%dm,cerDbﬂdLﬂzvﬁcnb iII‘IleBﬁld(shtlompr)d 7.30
d, J =7.2 Hz 3.61 3.00
Es 28) ‘”iasdbm(@dH)D% ﬂflsh E‘&“W% C%@ngwaaﬁgyo%aﬁ%éﬁ Wﬁﬁefsqm apd) E&‘B{*é%i
2-((4- r V4 [)thi
25 ({21 S GRLAT G 2 - TRbIYD 2inie iy ly Sl ARRNSO LRI T Y LIERIRGRLRAGRY ) LT
(d, J =7. rﬁeth&lprc@hglmcﬂmﬁ:{%) ﬁiWRr{ﬂO@MHz €I85 &,7.00 @, 8=6.FHz, 2AH) 6.92.(80 (s

[MH]B_ 61 (§31—iz 4D, 3% 1 d 5= €5, 3 5 450a, 907 6 BE B 5] (1 43y, G Qund, §47- O
(B)-3-(2-&t hw: 247§L§ Sl HPQPI’)ZL 28 ?58 ?hyi6 2, P %@H@rﬁ@?n@m@ﬁ%fz founc(ij

yl) met hoxy)pheny acrylic acid 0611 1H NMR (400 MHz,
12. 240( br337IHM-H1..77 - 7.73 (m IH), 7.68 - 7.62

Example 66

(5)-3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (95)

(0] o) (0]
Q N o) ¥ “OH
! LiOH, H,0,
0 N —_— 0
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, CDCl3) &: 7.09 (d, J = 8.5 Hz, 2H), 6.94 (d, J = 9.7
Hz, 1H), 6.91 (d, J = 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-H]J.

20 Example 67

3-(4-(((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)amino)phenyl)-2-
methylpropanoic acid (96)
0

N
H

F

[0618] 'H NMR (400 MHz, DMSO-ds) 3 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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(m IH, 7.04 - 700 (m IH, 6.99 - 6.96 (m IH, 6.87 - 6.84 (m 2H),
6.29 (d, J = 15.6 Hz, IH), 4.95 (s, 2H), 3.01 (s, 2H), 2.69 - 2.67 (m 2H),
1.41 (s, wH)2p102080537- 1.08 (m 3H). LCG-M5 ESI mir. foundpP86AiS2000Nkddy6 .
Exanple 6 1

3(4-((5-f|uor02 2-di met hyl - 2, 3- di IBxdmplestzof ur an- 7y|)rrethoxy)-2-
(trifluororret yl ) ropa a 0612] DVBO- J
) d 12.22 (br?” #é)r‘]‘ﬁ?}/%éa dog‘gﬁ g%ghﬁﬁrgge??z? fan' 'C O(?ﬁ“ &H’j’enﬁ B3 - 6.97
(m 2H), 4.98 (s, 2H), 3.00 (s,methylpropapggc acid ( (m 2H), 2.49 - 2.44 (m
2H), 1.40 (s, 6H. LGMS ESI mr foundo411 5 [MH] . Exanpl e 62
3-(4-((5-cnoro-2, 2-di net hyl - 3, 3- ch gnzof uran-7-yl ) met hoxy) - 2-
(trifluoronethyl) 00 WHz, DMSO-J

enyI )proparH10| (91) 613] 1H NMR

6) d 12.22 (br, |
2H), 3.01 (s, 2H),
LCGMsS ESI m'r found .
3-(7-((5-fluoro-2,2-di met hyl ; g d| hydr obenzof uf an- 7-yl ) met hoxy) - 2, 3- di hydr
o- | Hi nden4-yl ) pr opaneesc aci d F 2) [0614] 1 NWR (400e¢7vHz, CDCI 3) d 6.99 -
6.96(m IH), 6.94 - 6.90 (m IH, 6.79 - 6.77 (m IH, 6.72 - 6.68 (m
IH), $.0q06B] 2Hluod-D-d(iSethdH),3- dﬂl}%%bem?ofﬁfan(’m:arﬁbﬁyhc%cﬁQ(SOE) (Gbnipufld Hz,

2H) , 2.12 - 2.06 (m 2H), 1.48 (s, 6H). LGMs ESI mz: found 383.1 [ MH|
Exanpl e 6Mas prepared in a similar manner as that described for the synthesis of (735) (101.3 mg,

3-

O-

a

7-((5- ) . - 2. , 3-di hyd

I( i l( ﬁ] de&%ﬁ%%o% pxg%sgdé%gl@x ér(l: I&gﬁ%og%éftﬂ&%b@%ﬂ)f é‘fl'aae@hﬂ '3y(|4)a!ﬂ?1598?%¥g®—22— I hyar
methylpropanoate (646) (100 mg, 0.482 mmol), triethyl amine (0.4 mL, 2.89 mmol), and 1-

AR0H 4. 98 (s,
2H), 1.40 (s, 6H).

propanephosphonic acid cyclic anhydride (0.34 mL, 0.58 mmol, 50% in 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, CDCl3) 6 9.53 (br, 1H), 7.66 (dd, J=9.9, 2.6 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.19

20 (d,J=8.4Hz, 2H),7.02(dd, J=9.9,2.6 Hz, 1H), 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)
0

e}
O
I
25 F
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[0615] 1H NWR (400 MHz, CDC13) d 7.26 - 7.24 (m IH, 7.05 - 7.02 (m IH),
6.92 (d, J =8.2Hz, IH), 6.71 (d, J =8.2 Hz, IH), 4.98 (s, 2H), 3.00 (s,
2H), 2. 9Ave 8108803m 6H), 2.62 (t, J =7.8 Hz, 2H), 2. 10p(CT/USdoos/DeB7¢iz, 2H),
1.48 (s, 6H). LCMs ESI nfz: found 3993[M—I] . Exanple 65 (

) -3-(4- (([6620]uoerDNMRZ(ALd)OrMHIzyCDZ,lﬁrSCB %(d[mbMHfzur}aﬁmﬂ}(hﬁBEIDFBJ&%sthnyI) 2
- nmet hyl propanoj ¢ aci % 805 94(}5 a solution of 1]

|t
hydr oxi de"{68nnigh- i@émnﬁﬁ P-4 (et 3@% r¥L§2 %é‘%&éé(%éwhw? 8gén70
per oxi de 3 I S ned for 30 mnutes. The sol ution was
cool ed to}ﬁ%%‘&n%%éq\sma%?’la déﬁ“@g‘@”“\”lﬁﬁ. on of (Sr)-5-benzyl-I-((
)-3-(4-((5-fluoro-2, 2-
di et hyl - 2, 3-di hydrobenzof uran-7-yl) ne{nllfoxy% phenyl ) - 2- met hyl pr opanoyl ) pyrro
i di n52- ané-(288%5)uolbDA-dimpeth@l-9,3-dihpdrpbénaoflirdn-7-e1 e tilyi)dhafou y mnétiwatcat (995 nl)
at 0 OC. The reactionwas stirred f9r 1 hour at 0 0C and wgs quenched with
sodiumsulfite (489 gy, 3.88 . 1myyl) water (3 rnL). The fol vent was
removed in vacuo at ¢ cool’dd to 0 0C and
was acidified with 6 fle aqg er Ctrtacted with ethyl
aceate, dried over soOs msulfate,2 5 tered concentrated in vacuo. The
crude conpound was purd fied by fl ash "col urm chr omat ography on silica gel
wi t h hexanes and Et OAc 420% to afford (
)-3-(4-((5-fluoro-2, 2- Kl met hyl - 2, 3-di hydrobenzofuran 7-yl ) met hoxy) phenyl ) -2

e 21 . %ggﬁnofg%‘)@g&goé‘?@'(5 %H?m 2 4f91 AR CS ZOf?Eﬁ“(') 6. 76 fd 3276

HZ , | 2
H) gﬁ)egl%fl)g)ﬁenog k§50) 31 (QI51H)mg 0 353 (ﬂﬁhol?3 lEhh %gr%ﬁg)uaﬁ%tg‘gg§5 6%%\/‘_2)"@73 rﬁmﬂgnéls A

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 1M 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) & 7.11 (d, J = 7.8 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H),
6.69 (d, J=8.4 Hz, 1H), 6.56 (d, /=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)

l (0]
o) O OH
0

Cl
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(Sr)-3-(4-((5-fluoro-2, 2-di nethyl - 2, 3-di hydr obenzof ur an- 7- yl ) met hoxy) phenyl
)-2- net hyl propanoi c aC|d (95) 806 95 [0617] Conpound (95) was prepared in
a siml arwoenrasoss t hat descrlbed for the synthesis ofPC@AﬁzmmmmNMR (400
NPE cbA3) d: 7.09 (d, J = 8.5 Hz, 2H), 6.94 (d, J 9.7 Hz, IH), 6.91 (d,
J 8 5 I-ﬂ0622§H) H KM (409, MHIz—DMSOleg) ams 41 1@7(11( $H)26-|9)2 (3185, 672@95{{1 m

ﬁ,H)Z fou,ed923@721(;) Q,Zﬁ%s'?ﬂ)ég & (2517 o (m, 2H) 195 (s, 6H). MG EST vz foand © 5
3 (4-((( 2 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hyl ) am no) pheny
)-2- met ylprop noic acid (96) [0618] 1H NWR (400 MHz, DMSO-J ) d 6.93 -
6.77 (m 4H), 6.49 (d, = 7.8 Hz, 2 s, 2.98 (s, 2H), 2.70 -
2.66 (m IH), 2.47 - 2.39 (m 2H), H)lExié’p?e%( o 95 (d, = 8.0 Hz, 3H).

LC- MSSESI  m3-B5-((bdluodo-3 26dithefHvi - 3- dlExdmfbd:r&oﬁﬁan 7- yl)methoxy) [1,1'-biphenyl]-2-
3-(4-(5-fluoro-2, 2-di met hyl - 2, 3-yijpydhokeonrafloran- 7- car boxam do) phenyl ) - 2-
nmet hyl propanoic acid (97) [0619]
5-fl uoro- 2, 2-di et hyl - 2, 3-di hydr obenzof n-7-carboxylic acid (803)

( Conpound mas prepared in a simlar manner as ¢ hat described for the

synt hesis of (735) (101.3 nmg, 482 mol v 1.ssol ved in dichl oronet hane
(4 mL) and ethyl 3-(4-am nophen} yI propanoate (646) (100 ng, O0.482
mol ), triethyl amne (0.4 ni, and 1- propanephosphoni c acid
cyclic anhydride (0.34 nL, 0.58 nm#ol, 50%in ethyl acetate) were added and
stirred overnight at roomtenperature. The reaction was purified in vacuo
and purified by flash colum chromatography on silica gel with hexanes and

EtOAC 1O \@E¥f 'H NMR (400 MHz, DMSO-dg) 8 12.00 (br, 1H), 7.48 — 7.13 (m, 6H), 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 ESI m/z: found 419.3 [M-HJ"

Example 73

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5-fluoro-2-
propylphenyl)propanoic acid (102)

o]
) OH

Cl

15 [0624] 'HNMR (400 MHz, DMSO-dj) 3 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, /=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
0 OH
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et hyl

3-(4-(5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7- car boxam do) phenyl ) - 2-
met hyl pr operzosrmossThe ester was di ssol ved in tetrahydroforars2€o2/o8ssmt)

met hanol (1.0 rrL) and water (3 nL). Lithium hydroxi de was added and the
react i on [0e&S]st'ir N&tR aﬁtOOrMHm DMﬁ@U@t&JIEM (blir 1£H)h6 9%@1 aHx,tGJ@(e(mvaH{)aLthl fied
with IMHJ_and dil ut H% }% 3{{

with briré 3. 40P (s, &H>e%|7%\91€r2%b&;4érﬁ1§& at- é6 Gh |1t38r<é-d’> e (d1hT atZe was

concent r g 2ap N ¥agy sy i, @3(44 f-I uor o- 2, 2-di net hyl - 2, 3-
di hydrobenzg’yuradﬁ SIcegr xa?nl!lrg1 heﬁ\g -'2-nmet hyl propanoic acid (97). 1H NMR

(400 MHz, CDA 3) d 9.53 (br, IH, E@(ggﬁ;ﬂe%J-Qg 2.6 Hz, IH), 7.57 (d,
J =8.4 Hz, 2H), 7.19 (d, J = 8.4 H 5702(dd J =9.9, 2.6 Hz, I H),
3.13 5 3. 003{4n((53tH)ioro2, ZAinethyl2Hpxo-2,36dih (drpobidpfurdn-19 1 uekthakyF 2&:tiy143z, 3H) .
Exampl e 69 ﬂuorophenyl)propanoic acid (104)

3- (3, 5-difluoro-4-((5-fluoro-2, 2-di net hyl -2, 3- di hydr obenzof uran-7-yl) net hox
y) phenyl ) -2- et hoxypropanoi ¢ acj (98)[06 0 1H NMVR (400 MHz, CDO 3) d 6.94
(d, J =9.4 Hz, IH), 6.77 (m 3 (2 %4.03 (m IH), 3.62 (m IH)),
3.44 (m 1H), 3.09 - 2.82 (m 4 T 2Q , 1.19 (t, J =7.0 Hz, 3H).
LC-Ms ESI mz: found 423.4 [MH = arrpIFe 0
2-(4-(2-(5-fluoro-2, 2-di met hyl - 2, 3eidi hydr obenzof uran-7-yl ) et hyl ) phenoxy) ace
tic acid (99) [0621] A solution of

(162, 1 06813751 K TROQ G OBt LR Aol 1S 55 ST RA IS Bl oy
car bonat qn{ 269, 412 (R, GBS 5EwRk, 2N 78¢Mt DM, rI8 @, CB1)NLES vesHherlEEn 3H)»P0 0C

for 18 hours. The reaction was concentrated in vacuo and then purified by

f | asHOcolldaMT Ebbmér sepmdpHy- M Aillhexanes and Et QAc (30°/c) The ester was
di ssolved in tetrahydrofuran (1.0 nL), nethanol (1.0 nlL) and water (3 nL).
Li t hi um hydr oxi de was 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
0 0
Cl

15 [0627] 'HNMR (400 MHz, DMSO-d) 5 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, /= 8.0 Hz, 3H). LC-MS ESI m/z: found 415.1 [M-H] .

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] OH
] Om
F
Cl
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added and the reaction was stirred at roomtenperature for 24 hours. The

m xture was acidified wwth IMHO and diluted with EtQAc (3 nL). The

or gani ¢ Iagenivmsssmashed with brine (3 nmL), dried over eodiuspomsobsdsas e and
filtered. The filtrate was concentrated in vacuo to yield

2- (4- ( 2- ([6628]uCEDNRIR ¢4tiomatay DMS B hyXirdvenizdf aisars, 14| 7.80 y 1 HpEDOXY) ace
tic acidl__é%gz‘.w)lH NI\/R(%400 VHz CDCI33 d 7.11 gid, J =7.8 Hz 2@, 6. 83 (d,
J = 8.4 &160n)Hg788 (- = 320 Hy. AHN0.93 ) / =63 8§z 4D 5. 16 (g, 02,78y 1H, 65
(s, 2H), ( , 8 73 ARDr 11 - Sl Z:
(s 2 3432_2.2169?1M2§7}), ?%E%ﬁe 1.9%%1,J A A, e 48s £81 n@FountGolB (RPN
3-(5-((5-chloro-2, 2-di net hyl -2, 3-di %E%Eemfuran-%yl )met hoxy)-[I|,1"-biph
enyl]-2- yl)propanoic acid (100)[ 06 (400 MHz, DMSO ) d 7.48 -
7.12 6m BkY-flubrod ((GsfludrddR,2-Gimedhy( S-ox o), 3-ddh @iRoHenzofR kN, 7-21) 88thpsy) pREy1)-2. 66
(m 2|H), 2.26 (m 2H), 1.33 (<2-mbttylpréfandl dcd (107z: found 435.4 [MH .
Exanple 72

3-(5-((5-fluoro-2,2-di met hyl - 2, 31di hydr oben oforan-7-yl)nethoxy)-[l,I'-bi ph
enyl]-2- yl)propanoic acid (101 623] NVR 200 MHz, DVMSO-J ) d 12.00
(br, IH), 7.48 - 7.13 (m 6H), °6. NG (m 3H), 6.73 (s, IH, 4.91 (s,
2H), 2.98 (s, 2H), 2.66 (m 2H), 6 (mF2H), 1.33 (s, 6H). LC- M5 ESI m z:

found 419.3 [MH . Exanple 73 F
3-(4-((5-chloro-2, 2-di et hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 5- f | uor o- 2

- propyl | j i 4] 1 d
12727 ROERK) ) % R8ACPIS DR LOPZ(] o MR 4185, )0y BHED 1:8),
2.70 (M 7249 ¢dd2s43.d,m0 Ak 101749 { M= &bz, 1040 A5, ) 12.OHE /1K), 6.93 (F8F O
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]".

Example 79

3-(4-((5-chloro-2,2-dimethyl-3-ox0-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (108)

@]
(@] OH
L3S
CF5
15 cl

[0630] 'H NMR (400 MHz, CDCl3) & 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
0 OH  \aBH, 0 OH
0 o —————= HO o
THF/MeOH
F F
Cl
109

Cl
106
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Hz , 3H. LGM ESI mz: found 419.4 [MH] . Exanple 74
3-(5-fluoro-4-((5-fluoro-2,2-di met hyl -2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2
- propyl pNerzgioygsosspanoi ¢ aci d (103)[0625] 1H NMR (400 MpizT/USMBQ0485y6 d 12. 14
(br, IH), 6.99 (m 2H), 6.96 (m 2H), 4.95 (s, 2H), 3.00 (s, 2H), 2.70 (m
2H), 2. 450631] 4F) a sdludén éﬂﬁ (42@3 chnoraszz(sune@tjﬂ 3-8k B7,3{dihyddotehz@fukin,7-3H) .
LCG-MS ESI mz: found 403.4

3- (4 ( ( 5-Yemshed 3 lunrapheny 23%%1@0@810@&@9@1@8% &7 pmphdR hoxy) - 2- et

hyl -3- fl J) d
12 16 (o P BRRRGELARGORAT (L. BAL S A Bighl kb M3eAOfhellB03 . )
5.14 ( S &ﬂtﬁr th@reddidmyadtyred 2t BHN{ wmp2tdiyre To13B5 hsyrs Gtdrer vias@8d€dand3k . LC- MBS
ES| nd 419. 3 . le 76 . . .
o AT 5 DR Y5 55 Hpciid Wy e RS s G yer oA S e s T Bpics

| phagyl J 6) d 12.11
E)[)?pyl ED ev(/‘é?é c)é)géé(?l?%fé@%% v@&JOCto (yﬂe@c@i (hQ@Z(?ﬂlor%L'ﬁ Mo{iﬁk@@ Mﬁ'?ethy@'ys.p )5 07 (5,
2H) , 2. 73liliydrolmisyofupang7- yt)metwqy) -3- ﬂu@@p@mylm’:l)meﬂlylpwesolc 6¢hl, (1Q9)8]SH NMR J

(- ((5- Q0 L G in g 5ol & 2 At BRARAA 715 et Hiey) - 3.1

ligriphenyﬂ 04 s22]H)?T4h756| O EPRNORAMACHY, A 106).[ 192864 1, R\NRI(!@@ MT? 1. gvgggd) gl

b
= 12. 1@( Hz3H)L H)lS(@, J936f9cHz iﬁigL@M{iE(SﬂWz Ffbgu@fs‘l()ﬁé [Mﬁ;l 2 r7r18 (m 1H), 2.56
(m 2H), 1.39 (s, 6H), 1.00 (d, J =4.0 Hz, 3H). LC-MS ESI nfz: found 405.3
[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) & 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)

o 1) /©/B(OH)2 o
0 MCB cl 0 MOH
S Pd(PPhy),, NaHCO, O o
2) LIOH
Br
110 O 111
cl

[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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Exanpl e 78
3-(3-fluoro-4-((5-fluoro-2,2-di met hyl - 3- oxo- 2, 3-di hydr obenzof uran-7-yl ) neth
oxy) phenyw®-20yasesshyl propanoi ¢ acid (107) [0629] 1H NVRPCZAG208i¢8SDHVEO- J )
d 12.14 (br, IH, 7.73 (dd, J =8.0, 4.0 Hz, IH), 7.48 (dd, J =8.0, 4.0 Hz,
IH), 7. 1%ifdrbonhte=®.63 thiz), nhelﬂ)a,noY(lOin([d,, andl tslud@e @.44zmL) ths h@at&Bm(ad J = 8.0

Hz, IH), 5.16 (s, 2H), 2.79. - P@%q%zw-zmm (s
6H), 1. 00TCEWaYCEFCHIHpY 403m}nutq_s@t | Toyihg solugamyasadded wwmﬂnd eﬂEskanm e 79
3- (4- ((5- : 5 a3 3-

(4- ((5-£P0f0nd ﬂ%?] % lw R %;é ?ed THL BydE 9&@&&&%@%{1)%&1%?‘?&5&9”)

(trifluoronethyl) propanol ¢ acl H NVR (400
MHz, CDClc®Jungh allraﬂla(ographyl)on sﬂlc5&eKWJ,th hé¢fanes atBE{GAc (BBg) td aﬂfard(emlhyms @#-8.4

) 68 { ifbbs MOl £2 dulifeny g fadob oy T Yompnag e ). found

2
55. 0 [ MillthylpFepan®ii€ 188 ester was dissolved in tetrahydrofuran (1.0 mL), methanol (1,0 mLL
(4- ((5-chlorf o- 3- hydr oxy- 2, 2- di net hyl - 2, 3- di hydr obenzof ur an- 7- yI ) met hoxy) -

- f 1 uor opHerapr)(3 ZﬁIWethyllupTluwawod@wa@adﬂe(iEGQ)helleﬁrtlmg’faG@erd moamsol ution

o1y et oS PSRER 7 s aRuT Ina RS s idhen BN TG “Rlis g ong,

mol ) i n Beilahydrodianyesthanghed Fith brfﬁe 3 ML)W&&d&ﬁl@ﬁ@bcﬁﬁﬁlsumtB@ﬁ@hydrl de
(15 Hg sf1393 nol ). After the reaction was stirred at roomtenperature for
ur gt

taecer Thedldltralgcreas canerntrateddio b atiodn yigks 3 ¢ Paldt ddoraplanybthy
i‘Sﬁiihfra G 2y SRR A S R b B B2 ne e dpsb SRS BRI 5 5.

di hydr Obeﬂ‘IM(Rf WOMHz YIDOB] HBXP)-B39 o3P NSAYH) F 28Iﬁéﬂlh3ﬂmrﬂ)a&mlk— agi d
109). 1H NWR
( ) Hz, 1H), 7.09 (d, J = 8.2 Hz, 2H), 6.94 (d, /= 8.3 Hz, 2H), 5.05 (s, 2H), 3.07 (s, 2H), 3.00
(dd, J=13.4,6.4 Hz, 1H), 2.73 - 2.67 (m, 1H), 2.62 - 2.58 (m, 1H), 1.51 (s, 6H), 1.17 (d, J

15 =6.8 Hz, 3H). LC-MS ESI m/z: found 449.1 [M-H]J".

4
3-
3

Example 83

3-(4-((5-(4-fluorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (112)

o 1) : _B(OH),
0 Pd(PPhs),, NaHCO
3/4 3
2) LiOH
Br

110

20  [0634] Compound (112) was prepared in a similar manner as that described for the
synthesis of (111). "H NMR (400 MHz, CDCls) & 7.44 — 7.38 (m, 4H), 7.16 — 7.02 (m, 4H),
6.95 (d, /=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-H] .

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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(400 MHz, CDCI3) d 7.40 (s, IH), 7.31 (s, IH, 6.92 (m 2H), 6.82 (d, J =
12.0 Hz, IH), 5.04 (s, 2H), 4.75 (s, IH, 2.93 (m IH, 2.71 (m IH, 2.64
(m IH, wo4010m0s33H), 1.34 (s, 3H), 1.18 (d, J =6.9 HzpC3H)IS2000@685% ESI
mz: found 407.3 [MH . Exarrple81

3-(4-((5-brono-2, 2-di met hyl -2, 3- d| @@rﬁzofuran 7-yl ) met hoxy) phenyl ) - 2-

nmet hyl pr opanoi ¢, aci d (110) [ 32] H (400 , CDCA3) d 7.81 (s, IH),
7.11 (s, IH) 2H)C|, 6 84 (d,yJo=8.2 oH4. 89 (s,
2H), 2.95 - , 1.10 (d, J

o}

15
=6.8 Hz, 3H) ESI m{z founol’dﬁi@‘*tia”ﬁiﬂu . npl e 82
3- (4- ((5 (4 chI or pphenyl ) - 2, 2- di me? Hy1 - 2, 3- di hydr obenzof ur an- 7- yl ) met hoxy) p
henyl ) - 2- et hyl propan0| c acid (111) [0633] A sol on of et hyl
3-(4-((5-brono-2, 2-di nethyl - 2, 3- di hydr obenzof ur an- cl 113
yl ) met hoxy)phenyl) 2- et hyl propanoate (110) (80 ny, 0 179 mol ),

oty - o ADGRY: SdBRRTBf ar REAEC . AT RS G O TPhiDS “and
tol uene (Qnfdsit bEI1WRSHNGAREA0D M, r@mgmvaw epgd ah, 19y 748 (@) puygsgat 110

OC. To thé solution was added water and ethyl acetate and the two |ayers
wer e sepaltht éd4 —ThE an.ud®d, ¢Ofpduim S ddz, @Ef);@%(ﬁ ly= §.# &b 2Ho| 30m(s, 2H),

ghggm%t Y GPRY28T 337 1 £87 85! 1Y bBsNEXAPER, ARI2 U 54 A%k ¢ 531 L g, ethy!
((5- (4- chi.or @phersd Hz238y. diQRIS 2/ 3tddnbydy 0henEgf ur an- 7- yl ) met hoxy) phenyl
)-2- nethyl propanoate. The ester was dissolved in tetrahydrofuran (1.0 ni),
nmet hanol (1.0 nmL) and water (3 ni). Eeéahﬁbiélgﬁ hydr oxi de was added and t he
reaction was stirred at roomtenperature for 24 hours. The m xture was

aci di fi ed 3W4-H>t(RichmropheaydiZ 3rdisepthlt 3 -gihadoberzopupn-7THemethganpkenylyler was
washed with brine (3 nL), dri ethethydpropowicanidlldat e and

(@] R ©iB(OH)2 0]
0 O 0

Pd(PPh,),, NaHCO,
2) LiOH

Br Cl
10 110 g 114

[0636] Compound (114) was prepared in a similar manner as that described for the

synthesis of (111). "H NMR (400 MHz, CDCl3)  7.47 — 7.38 (m, 1H), 7.35 — 7.27 (m, 3H),

7.24 -7.19 (m, 2H), 7.08 (d, /= 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]".

Example 86
3-(4-((5-(3-methoxyphenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (115)

" B(OH),

O
0 MOEt M
O
Pd(PPhy),, NaHCO;

2) LiOH
Br

110
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filtered. The filtrate was concentrated in vacuo to yield

3-(4-((5-(4-chl orophenyl)-2, 2-

di et hyl -\®p20dvdsyssr obenzof ur an- 7- yl ) net hoxy) phenyl ) - 2- mechyispeoopessaeé c aci d

(111). 1H NWR (400 MHz, CDCI3) d 7.43 - 7.39 (m 3H), 7.34 (d, J = 8.3 Hz,

2H), 7. 2806317] JCemﬁOLBldl'dllS)lvH)s,prgpa@&i 161(31, sm}ular rBariheHZs thai'ﬂcscﬁbe%lfo(dw J 8.3

Hz, 2H), 5.05 (s (7 I—g273-

2.67 (m SWP&@SI?O%@H 2H%MBn§(40@ MHZ Fl%@lslé 4é+¢§ 1@ 71?%& 283(@» 2608745 ;

LC- M5 ESl; u 4

3-(4-((5- ((Zghu%@ogﬁ%gillq@%%ﬁganetﬁz bg) ébegngo u}%)ns y(fg 2”%)t hoxy) p

henyl ) - 2-3.8ketsh§HpBdPandlld), adild-7.94 2y, [HH634P (bﬁﬁ)(ngHX 152)(sv@d), priépérked i n

a sim_l ar I be synthesis of (111). 1H NWVR (400
MHz, *359%] Hiiéﬁéggf‘?f‘? 478@6[‘1\5]%7] 02 (m 4H), 6.95 (d, J = 8.3

Hz, 2H), 505(5 2H), 3.07 (s, 2H) 303 dd, J=134 6.4 Hz, IH), 2.80

- 2.68 (m IH), 267-256(m|H)EXfm@e7s 1.17 (d, J =6.8 Hz, 3H).

LC- M5 ESI nir §oupd A %16%113[1M' @(tmﬂ@i‘@ﬂ@%@? fften 1) 23 dihy drobenzofuran 7-

h
ﬁe'("sl §(g (ﬁefﬂ;ﬁgfgpgzﬁj RS ﬁﬂg‘?%o% Ip n%oi&%gﬁ”(ﬁ uran-7-yl ) met hoxy) p

was prepared in a
simlar manner as that descri bed for @¥%nt hesis of (111).

1H NWVR (400
7.

MHz, CDOI3) d 7,49 - 7.46 (m] 2H), 7438 (d, J =7.8 Hz, 84 - 7.17 (m
3H). 7.09 (d, 8. 4 W@t95( dl. J —84Hz PH), 3.07
(s, 2H), 3.02 - o m (m I'H,
1.52 (s. 6H), 1.4Z (d, J =6.9 Hz, Lﬁghz’ ﬁ%{??s ESl M. found 449.0 [M H
Exanpl e 85

3-(4-((5-(2-chl orophenyl) 2, 2-di net hyl - 2, 3-di hydr nzof uran- 7-yl ) met hoxy) p
henyl ) - 2- 110 CFs 116

10 [0638] Compound (116) was prepared in a similar manner as that described for the
synthesis of (111). "H NMR (400 MHz, CDCl3) 3 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, J=6.9
Hz, 3H). LC-MS ESI m/z: found 483.1 [M-HJ".

15 Example 88

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
((dimethylamino)methyl)phenyl)-2-methylpropanoic acid (117)
0

0 OH
0
e

f I
[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, J = 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, J = 6.4 Hz, 3H). LC-MS ESI
m/z: found 431.7 [M-H]'.

Example 89
3-(4-((5-(diethylamino)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
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met hyl propanoi ¢ acid (114) [0636] Conpound (114) was prepared in a simlar
manner as that described for the synthesis of (111). 1H NWR (400 MHz,
CDCl 3) d w0o4@10/0805338 (m IH), 7.35 - 7.27 (m 3H), 7.24PCTASI®(06857QH) ,
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 IH), 2.74metRipibp{nvic 4dd) (118)65 - 2.60 (m IH), 1.52
(s, 6H, 1.15 (d, J =8.0 Hz, 3H). LC-Ms ES| niz: found 449.2 [MH]

Exanpl e 86

3-(4- ((5-(3-nethoxyphenyl) -2, 2 di mgt -2 3-di hydrobenzofurano7 yl') met hoxy)
phenyl)-2- et pr opan (11 Arepared in

a si mC::)zér magner K 11). 1H NWR (400
VHz, 3 7. s, | 7.30 - .08 (m 3H), 7.02
(s, 1H), 6?94 (d, 2y 7H)Hz, 2H) é“‘ﬁg (,;g,gg = . 5.86 (s,H)zH),
3.84 (s, 3H), 3.07 (s, 2H), 3.01 -22%6 (m IH) 79 - 2.53 (m 2H), 1.51
(s, 6H, 1.17 (d, J =6.7 Hz, 3H). LC M5 ESI rfwund 445.2 [MH .

Ex |l e 87 110 118

3- ?ZP((GZ, 2-di methyl -5-(3-(trifluoronethyl)phenyl)-2,3-di hydrobenzof uran-7-
| ) met ho enyl r c.a nd-(116) was
%rZapar ed)ﬂ%ﬁg s‘%(nn”[l21 %r ftew 1% @p&%‘n delszc(}llgb%hdhfzg)z’?%?‘ Jleroggn gr%rll g(of %111).
1H NWVR ( 4@}3{1@?’1‘&@)%@)2 ﬂe%yﬁﬁo;{aﬁoaté |('!l10) (7 Eﬁﬁlg( 0L.17 dnrrd), QlidtEylamide, (0.089AL -
7.49 I—% % 0 (d 2H) , 6.95 (d, J = 8.4 Hz,
2H) 06)1 mrrqui)»[l h)phe(nyﬂ 22»4)dl tegt- b@ylphzsp%le((ﬁé mgP;052 npgol. 2. 59 (m 2H),

1 52 (S @t&hbeﬁzﬁﬁeﬁé’acer%néﬁdq?aﬂa%mn?@7 6 0§ V85 ERImdT Znd LOHM ARRssckad M5 H]
3 ( 4 ( ( 5-rafnl (020mihol)-iditotaedey2-21. Bwaki Iaacddb anzekureanberat\80) Griveoight - Wrater

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-
yl)methoxy)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 HCl 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=8.1Hz, 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, J = 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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((di net hyl am no) net hyl ) phenyl ) - 2- met hyl propanoi ¢ acid (117) [0639] 1H NWR
(400 MHz, DMSO-J ) d 9.24 (s, IH, 7.30 (s, IH, 7.24 - 7.23 (m 3H, 7.11
(d, J =8.w8oHam10/8bh37 5.00 (s, 2H), 4.20 (d, J =4.7 Hz, 2PCT/B203/06%76 2H) ,
2.89 - 2.76 (m IH, 2.70 (s, 6H, 2.57 - 2.48 (m 2H), 1.42 (s, 6H, 1.02
(d, J =6.4 Hz, 3H). LC-M5 ESI niz: found 431.2 [MH . Exanple 89
3-(4-((5-(diethylam no)-2,2-di byl - i a@enzof uran-7-yl ) met hoxy) phe
nyl ) - 2- net hyl propanoic acid (11 [ 0640] A m xture of ethyl
3-(4-((5-brono-2, 2-di net hyl -2, 3- drobenzof ur an- 7-

yl) met hoxy)phenyl) 2- met hyl propan Jat e (110) (78 ng, 0.17 mmol),

di ethyl amne (0.08 rnL, 0.78 m"rDIN)7
[I,1"-biphenyl]-2-yldi-tert-butylpNosphine (16 ng, 0.052 mmol),

tris(dibenzylideneacetone) dlgal | adi um (47. 0. 052 mol }Hi and sodi um
L but oxi 8645 RGNS OBONIBR) Dﬁtu)@&m o "?zmalﬁ)h@éﬂé@ lih. B pbdsur

b d
;[Mutﬁ ZE h§7l08 é@qfrgryazﬁgt{ﬁe co%fbﬁ%éa% rganl n9I1 >(/ér2 gfl egygé\gl?l g%iilrzﬁﬁﬁ

sul fate, X461 teradd), a5d (corbent 8 ad, gd- 6.0 HAGHY. LOMS ESUGHE:: EQdc08® [MrsH]".
purified by flash col um chromat ography on silica gel wth hexanes and

Et CAc5(50% to give ethyl Example 91
3-(4-((5-(diethyl am no) 2-di et hyl - di hydr obenzof uran- 7-
T1) et Do) phert G LBk by meahoa b drae e Sagmal s BiPpEe A

t et r ahydr of ur an (1 0 m.), net hawdiylgreponomd cidk®®at er (3 nl). Lithium

hydr oxi de was added and the reaction was stirped at roomtenperature for 24
hours. The mixture was acidified with Wq' diluted with EtOAc (3 nl).
The organic | ayer was washed wi gh \brine ), dried over sodiumsulfate
and filtered. The filtrate was c ntrated in vacuo to yield 3-(4-((5-

(di et hyl am no) - 2, 2-di net hyl - 2, 3 ydr obenzof ur an- 7- yl ) net hoxy) phenyl ) - 2-

[0642] 'HNMR (400 MHz, CDCl3) & 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)

o)
F:@/\H\OH
o]
o)
F
F
15  [0643] 'H NMR (400 MHz, CDCl3) ¢ 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

FD/Q)‘\OH

J

0

20 F -
[0644] 'H NMR (400 MHz, CDCl3) ¢ 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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met hyl propanoic acid (118). 1H NWR (400 MHz, CDCI3) d 7.38 (s, IH), 7.18
(s, IH, 7.09 (d, J =8.1 Hz, 2H), 6.87 (d, = 8.3 Hz, 2H), 5.04 (s, 2H),
3.84 - 3.WO20myos@idy, 3.34 - 3.09 (m 2H), 3.06 (s, 2H), P8TAK2009D6%39%6 ( M
IH), 2.78 - 2.57 (m 2H), 1.51 (s, 6H), 1.18 (d, J = 6.7 Hz, 3H), 1.07 (t,
J =6.9 H, 6H. LCM ESI nz: fourﬂia@&%[Ml-l] : Exarrple 90

o P B A ?é%'(y ST oo e ey

8.86 (s, IH), 7.52 (s, IH), 7.41ld)acetigacid{lgd) (g J-- 7.8 Hz, 2H), 6. 92
(d, J = 8.5 Hz, 2H), 5.06 (s, 2H) 3.12 (s, , 3.02 - 2.98(m IH), 2.77
2.62 (m 2H), 1.55 (s, 6H), 1.18/(d, J =6.9 3H). LC-M5 ESI mlz: found
408.9 [MrH H Exanple 9 1 OH

3-(4-((7-fluoro-2, 2-di net hyl - 2, € furan-4-yl ) met hoxy) phenyl ) - 2-
met hyl propanoi ¢ acid (120) [064 NVR (400 MHz, CDA 3) d 7.10 (d, 2H),
6.92 (m I H), 687(d 2H), 6.79 (m IH), 4.89 (s, 2H), 307(s 2|—|) 3.00

g%m(BI s)dl[ﬁ?zsg Mﬁ%@%%@gg}lﬁ I_Q(/i 1%) %7%(@ 1ﬁ)'_%enzof u ein- -y??rret hox

y) phenyl )(SZsztshyinanpm«s :ae)ag(zzm‘; (1{10314)3]251&%(%@011‘88{21 740660 " 3) d
6.86 (1, 70(m 3H), 4.99 (s, 2H), 3.16 (s, 2H), 2.95 (m I H),
2.71 (m 11%15%(5@() 1.52 (s, 6H), 1.18 (d, 3H). Exanple 93
2-(3,5-difluoro-4-((7- quoro 2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 4-yl ) net hox
y)phenyl) cycl opr opanecar boxyl i ¢ aciEkampiEyS [ 0644] 1H NMVR (400 MHz, CDO 3)

- 86 (t 3 (b Kififorb2r 5 Fruotd™, 2! diheti1-83-diflydbbnzoftr@R4-yl)methoxy)phenyl)-2-

10 methylpropanoic acid (124)
0
#&(\Fon
o
0
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).

2

Example 96

15 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (125)

0O
OH
O,
O
F

[0647] '"HNMR (400 MHz, CDCl3) & 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),
20 145 (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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(s, 2H), 3.15 (s, 2H), 2.49 (m IH, 1.83 (m IH), 1.64 (m IH, 1.52 (s,
6H), 1.31 (m |IH.Exanple 94

2- (5- (( 7-Wbuoroms532- di et hyl - 2, 3- di hydr obenzof ur an- 4- y| pogtuseoogesd78- di hydr
o-l Hindenl- yl)acetic acid (123) [ 0645] 1H NWR (400 MHz, CDCI3) d 7.11 (d,
IH), 6.92 (t, IH, 6.83-6.76 ( , 4.89 (s, 2H), 354(m0IH) 3.08 (s,
2H), 2.92-2.77 ( 3H) ,F A4 (m 2H), 1. | 74F ¥ ~od. 52 (s, 6H).
Exarrple 95 H LiOH, H,0, o H

3-(3, 5-di fl uoro-4-{ (- fT ugr o- 2, 8- di met hyl - 2, 3- d{ hyldr 8behzof ur an- 4- yl ) met hox
y) phenyl ) - 2- net hyl prdpanoi ¢ acid (124) [0646] 1H NMR (400 MHz, CDCl 3) d
6.80-6.70 (m 3H), 6.63-6.60 (m IH), 5.10 (s, 2H), 3.12 (s, 2H), 2.96 (m

H, 2.72 (m IH, 2.60¢m IH, 1.46 (s, 6H), 1.19 (d1263H). Exanple 96
-(4-((5-fluoro-2,2-dinmethyl -2, 3-di hydr obenzof ur an- 4-yl ) net hoxy) phenyl ) - 2-
thy I pr dpeds]i CC(ZmdeJn@J(I%) \{/zaﬁﬁé’garfﬂd-inl‘dl\ﬁn {l400arvielz as BBCISYrilcedAod he(d, 2H),

6 89 {0, S tofou mabikygf Bfud B eod o) (b o 3l 33T 1 1o

(d, 3H. Exampkaer9d 200 299294 1H), 2.75-2.70 (m, 1H), 2.63-2.57 (m, 1H), 1.46 (s, 6H
)-3-(3, 5- d|f| uor oni ((5-fl uor o(mé )dl met hyl(mé 3)d| hydr olgglnzo?ur an(s4 y?)rreth

oxy) Pphenlyl§ @23nt hyl propan0| c acid (126)804 126 [0648] Conpound (126) was
prepared in a simlar manner as that described for the synthesis of (94).1H
NVR (400 MHz, CDd 3) d 6.80-6.70 ( mEx3Hple ® 63-6.60 (m IH), 5 10 (s, 2H),

3.12 (s, %l—_&)4’—((§—'cl% oro- 2% 11(nn}hy1 503’ dlﬁyczrobenzoglrgn% )Qe‘thoxy?—%—metﬁoxﬁ%ny]%— 1.46

(s, 6H), methylpropanoic acid (127)

OMe @]
O
Cl

10 [0649] 'HNMR (400 MHz, CDCl3) § 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).

goo

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) 8 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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1.18 (d, 3H). Exanple 98

3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2- net hoxyp
henyl ) - 2-woebtwispsdopanoi ¢ acid (127) [0649] 1H NWVR (400 piiHAIS2600006BY6 d
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 IH, 2.84-2.80 (m IH, 2.66-2.61 (m IH, 1.46 (s, 6H),
1.15 (d, 3H). Exanple 99 F o
2-(3,5-difluoro-4-((5-fluoro-2, } - di hydr obenzof ur an- 4-

yl ) met hoxy) phenyl ) cycl opr opaneca éﬁl i CF aci d (128) [0650] 1H NWMR (400 MHz,
CbCl 3) d 6.81-6.76 (m IH), 6.66-6.61 (m 3H), 5.10 (s, 2H), 3.11 (s, 2H,

i gg 2142[88%1}1] 'ﬁ&mﬁ%@o@%mﬁ%ﬁgbh 7 1130 Bert 6521 @M, Dea &: 18), 6517 &) -
3-(4-((5 zml 819+ 22n .08 28l (n2 18D A1 hry-dr70ken 2 B, Wx. 6312 48 ), MELY, hioay Os; &{5 di fluo
rophenyl ) -2- et hyI propanoi c acid (129)[0651] 1H NWR (400 MHz, CDC 3) d
7.11 (d, M.L‘BQ 8Hra (d, 2H) 6.64 (d, IH), 5.17 (s, 2H), 3.14 (s, 2H),
3.00-2.95 (m IH), 2.75-2.70 (m |H), 2.63-2.58 (m |H), 1.46 (s, 6H, 1.19
(d, 3H). Exanple 101 Example 101

) pheny!) 5 PE ﬁ%ﬁoﬁ%ﬁgt et E{‘;ﬁﬁﬁkp PRE ML g "

6.73 (d, 2H), 659(d IH), 6.4% C*lfl 3.03 (s, 2H),
2.98-2.93 (m IH, 2.73-2.70 (m, | H), 2 163-2.88 (m IH, 1.47 (s, 6H),
OH
F
F

[0652] 'HNMR (400 MHz, CDCl3) & 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),
1.19 (d, 3H).

Example 102

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (131)

O

[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)
0

Q Q/ O\/U\OH

Cl
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1.19 (d, 3H). Exanmple 102

3-(4-((5-cnoro- 2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 4-yl ) met hoxy) phenyl ) - 2-

met hyl pr oparoiomsessyd (131) [0653] 1H NVR (400 WVHz, CDC BrTadisZoo2®6$57d0 (m

3H), 6.89 (d, 2H), 6.64 (d, IH, 5.10 (s, 2H), 3.09 (s, 2H), 3.03-2.98 (m

E;l) ; |2 741{8354@1 'HNMIH 4002188 DGI) §:m0.07Hbr, 1H)4426 8d, 18H) 7.04 (L TH).&6. 78666
anmpl e

- (4- ((5-(EPdHa-RIPsd b tdiA 2213). dilRyerdbe Rz dfurdkh- 749 (9 fElD) Hdx S BST m/z:

met hyl phenoxy) h\l/IC cid (132)[0654] 1H NWR (400MHz, CDd 3) d: 10.07 (br,
H, 7.2 1?&}’7'95&? 7.04 (s, IH, 6.76-6.66 (m 3H), 4.94 (s, 2H), 4.63 (s,

H, 3.00 (s, 2H), 2.12 (s, 3H), 1.49 , 8H). LC-M5 ESI niz: found 375.0

M- H . Exanple 104 Rarhte 185

2- (4- 6(4- cnor 0- 22-24-durept dvy 12, 2 didnedh y1)2J5-a e azdE bt oFifrak =7y 1) et 5O%Y)-- 2-

met hyl phenoxy) acetic acid (lmhﬁ%%@](y)&bgd\dl\daidfiggj\/l—lz, CDC 3) d: 7.24 (s,

IH), 7.04 (s, IH, 6.85 (d, IH, 6.76-6.73 (m_1IH), 6.67 (s, IH), 4.93 (s,

2H), 4.64 (s, 2H), 3.00 (s, 2H) ;2.27 (s, 33—0\}?\1.49 (s, 6H. LCVMS ESI m z:

found 375.0 [M- H . Exanple 1059 OH

2-(4-((5-chloro-2, 2-di net hyl -2, 33 “Obenzof uran- 7-yl ) met hoxy) phenoxy) ace

tic acid (134) [0656] 1H NWVR (400N, CDCl3) d: 7.20 (s, IH), 7.01 (s, IH,

6.90 (d, 2H), 6.84 (d, 2H), 4.91 (s, 2H), 4.54 (s, 2H), 2.97 (s, 2H),

1.45(s, 6jfess|-ClYRNER! 4| eBed,) 36324 . YH), 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 - HJ.

N

N

Example 105

2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenoxy)acetic acid
(134)

o) O\/U\OH
S

Cl

15  [0656] 'HNMR (400MHz, CDCls) &: 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 -
H]".
Example 106

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
20 difluorophenyl)butanoic acid (135)

0
F
Q OH
0
F
cl

[0657] '"HNMR (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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H . Exanple 106

3-(4-((5-cnoro-2, 2-di net hyl - 2, 3-di hydr obenzof ur an-7-yl ) net hoxy) - 3, 5-

di f | uor opWerzgioydsossanoi ¢ acid (135) [0657] 1H NVR (400MHPCT@SA08)68H76 7. 20
(s, IH), 7.01 (s, IH, 6.75-6.69 (m 2H), 5.03 (s, 2H), 2.93 (s, 2H),

2 56 44 (m 3H), 1 37 (s, 6H), 1.B3arhple 18H). LC-M5 ESI nfz: found 409.2

VPRI = C i LR B2 g i St HUBFU NP P et ho
xy) phenyl ) - 2-met hyl pr opanoi ¢ 220F@YPIaEyoressRII36H NVR (400MHz, CDd 3) d:
6.81 (s, IH), 6.71-6.69 (m 3H), 5.11 (s, 2Hp, 3.74 (s, 3H), 2.98-2.94 (m

3H), 2.70 (m IH), 2.60-2.55 ( II—D,F:@,D\H\OHGI—D, 1.17 (d, 3H). LCwvVs ESI
mz: found 405.1 [M- H . Exad 08
3-(4-((5-met hoxy-2, 2-di met hyl - 2,i Rydf obenzof ur an- 7-yl ) met hoxy) phenyl ) - 2-
met hyl propanoi c acid (137) [0659} 1H NVR (400MHz, CDC 3) d: 7.08 (d, 2H),
6.93 (d, 2H), 6.81 (s, IH, 6.699s, IH), 4.99 (s, 2H), 3.74 (s, 3H),
3.02-2.99 (m 3H), 2.71 (m IH), 2.63-2.59 (m IH), 1.47 (s, 6H), 1.16 (d,
3H). BC NB6HJ ‘M XMH mmMBﬁ@mlgMz-ﬁ.ﬁﬁj(s, 1Ex 8ml@6108, 3H), 5.11 (s, 2H), 3.74

3-(4-((5-chl 2,3, 3-t t hyl -2, 3-di hydr ob f 7- th 3,5-dif
o oSS, SRy andy éma il 26585 (560a) T (AR HOoMI Eba 3 ot

7.23 7 6470 d 2H), 5. 08-5. 04 2H), 4.35 |
2. 90- (594M$)ESI%? foé‘;%dﬁg\é ( H)30 (d, 3H), (1.mz7 (H)s 3H), (m 19,
Example 108

3-(4-((5-methoxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
10 methylpropanoic acid (137)

O
O

o)

-~

[0659] 'H NMR (400MHz, CDCls) : 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)

[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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1.19 (d, 3H), 1.05 (s, 3H. LCGM ESI mz: found 423.4 [M- H . Exanple
110

3- (4- (( 5-w0homyosRs32- di met hyl - 2, 3- di hydr obenzof ur an- 7- yl pogtusecogesd &6- di f | uo
rophenyl)-2- nethyl propanoic acid (139)[0661] 1H NWVR (400MHz, CDC 3) d:
6.78 (s, IH, 6.68 (m 3H), 5.09 (s, 2H), 3.9%-3.92 (m 2H), 2.96-2.91 (m
3H), 2.70 (m IH), 2.60-2.57 ( , 4397 bi(m 9H), 1.17 (d, 3H).
LC-M5 ESI mir. found 419.3 [M - ~Exagpl e 111
3-(4-((5-(benzyl oxy) -2, 2-di met hyI i
di f | uorophenyl) - 2- met hyI propanoi c Jaci d (140) [0662] 1H NVR (400MHz, CDCIS)
d: 7.43-7.31 (m 5H), 6.92 (s, IH° 6.76 (s, IH, 6.69 (d, 2H), 5.11 (s,
2H), 4.98 (s, 2H), 2.97-2.93 (m '3H), 276-266(m2H) 2.60-2.56 (m

|1T)2 1.39 361] QQNMR (400&/1 Hz, c'f))ch)s 6N788 (E {H)m 6r68f((r)nu 3H), 509 (s[ 5/IH) 3.97-3.92 Pxanpl e
5-((5-chl y hydr o- |
H i ndene- oxylic acid (14 6 4 :71.25 (s,
P L R lﬁ@ RS R Dabonie - ey 7
IH), 7.08H)JLCIHB ESI.A3 fbﬁmd4}93[M (s, IH, 6.80 (d, IH, 4.95 (s, 2H),
3.40-3.36 (m IH), 3.28-3.15 (m 4H), 2.99 (s, 2H), 1.47 (s, 6H). LC M5 ESI
mr fagund 371 0 [M H] . Exarrpl e lfEgample 111
5-((5-fluoro- hydrobenzofuran ) met hoxy) 2 3-di hydro- |
H-i ndene- 2- cér(ﬂd@ﬁe&ﬂem %412)1)% dmmnmf@tﬂw&yb o3y)-45- 7. 08 (d,
IH), 6.97 (d, IH), 6.85 giluoroghen )%@%hyﬂmopmonzpegld(m(b? (s, 2H), 3.98-3.34
(m IH, 3.28-3.14 (m 4H), 2.99 (s, 2H), 1.48 (s, 6H). LCVMs ESI mz: found
3552 [M- H . o F o

[0662] 'HNMR (400MHz, CDCls) &: 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)

0 : : 0]
o) OH
Cl

[0663] 'HNMR (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- 1H-indene-2-
carboxylic acid (142)
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Exampl e 114

6- ((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) net hoxy) - 2- napht hoi c
aci d (143y0[2086B8)531H NVR (400MHz, DMSO-J ) d: 12.88 (br pCriS2008/06637¢ s, | H),
8.00 (d, IH), 7.91- 7.83 (m 2H), 7.49 (s, IH, 7.27 (d, IH, 7.04 (m 2H),

5.07 (s, 2H), 3.03 (s, 2H), 1. (Os, 6H);LS—IV5 ESI mz: found 365.0 [M -
obénzof {fan- 7-yl ) net hoxy) - 2-

H . Exanple 115

3-(4-((5-fluoro-2, 2-di et hyl -2, 3-

i sopr opoxyphenyl ) propanoi c acid ( ) [0666] 1 NMR (400MHz, CDCl 3) d: 7.02
(d, IH, 6.96 (d, IH, 6.78 (d, IH, 6.50-6.46 (m 2H), 4.95 (s, 2H), 4.51
(m IH, 2.99 (s, 2H), 2.83 (m 2H), 2.62 (m 2H), 1.47 (s, 6H), 1.32 (d,
6H) . LC NB6&S! 1MNMRoquH@r:m1gm-7mﬂ(d, 1Bxagl @, 1085 6.85 (s, 1H), 6.81-6.77
3-(4-((5-cmro-2,2-dimnme | -2, 3-di hydr obenzof ur an-7-yl ) met hoxy) - 2-

s0pr opolTRBES Bt B Aot ML T BB6TT (BHAMNA PHOY | SHIoR))- bC 7. 24
(d, IH, (my-2H), 4.94 (s, 2H), 4.51 (m IH), 2.99 (s,
2H), 2. M?%IW fg@w%fﬁﬂ %] 1.47 (s, 6H), 1.32 (d, 6H). LCMS ESI m z:
f ound 417 0[M- H] . Exarrple 117 14

3-(4- ((5- cror o- 2, 2- di met hyl - 2, 3- di hySFBBEN26f ur an- 7- yI ) met hoxy) - 2-

et hoxy phengd()Sefioqariol-dinaehyl-2, 1-48)yd[db6 68 furhht NNRn ¢ thORWHEZ napBiD@iB)cid (148) 24 (s,
IH), 7.02 (s, 2H), 6.48 (s, 2H), 4.94 (s, 2H) o 3.99 (m 2H), 2.99 (s, 2H),
2.87 (m 2H), 2.63 (m 2H), 1 LC-MS ESI m z:

: , 2. , 1. gs, 6H) 410 oﬁt , 3H).
f d 403.3 [M - . Ex le 148
oun [ H| anpl e . CO

N

F

[0665] 'HNMR (400MHz, DMSO-d) &: 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, CDCls) 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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3- (2- et hoxy-4- ((5-met hoxy- 2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7-

yl ) met hoxy) phenyl ) propanoi ¢ acid (147) [0669] 1H NVR (400MHz, CDC 3) d:
7.01 (m wop10a8837(s, IH), 6.68 (s, IH), 6.50 (s, 2H), reTABR248/0688H) , 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 nfz; found 399.2%[M- H . Exanple 119
3-(4-((5-chl oro-2-net hyl benzof uhan- 7- yl pArett pH- 2- et hyl phenyl ) pr opanoi ¢
acid (148)[0670] 1H NVR (400MHz,\ €& o-38 (s, IH), 7.32 (s, IH, 7.09
(d, I'H, 6.88 (s, IH, 6.80 (d, : , IH), 5.28 (s, 2H), 2.93 (m
2H) , 267260(m 4H), 2.46 (s, 3H), (m 3H). LCGM ESI nmlz: found
370.9 [M : Exarrpl e 120

IH), | 6. 9%@7231@@, 1852. 94%);@11{@ 83I(hi) ,2H6 2362 (rﬁ 2H>H)1,475s %4{>(§322d4)6H)3L@232 96
LC vs E [NImH]T |‘|] : Exarrpl e 121 .18 (m 3H).

LC- M5 ESIMMESI nf/odﬁwdsfvlfi
3-(4-((5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) napht hal en-
| yl') propanoic acid (150) [0672] 1HENNRIE400MHz, DMSO-J ) d: 8.41 (d, IH),

7.95 (d, IH, 7.58:7.4 709 86-6.81 (m
2H). 5.17 (s. ﬁ“-@?ﬂé %%me;? i Yd%%hz ﬂ? %‘E%”t 2 a8 (s, 6H).
LC-MS ESI miz: found 393.4 [ eny PPIE 2%

3- (2 ((di met hyl am no) net hyl ) - 4- (( 5- quoroJZ 2- d| rrethyl 2, 3-di hydr obenzof ura

[0668] 'HNMR (400MHz, CDCls) 8: 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 - H]".

Example 118

3-(2-ethoxy-4-((5-methoxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (147)

J

0 O
0O

15 A0

[0669] 'H NMR (400MHz, CDCls) 8: 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 - H]".

Example 119
20 3-(4-((5-chloro-2-methylbenzofuran-7-yl)methoxy)-2-ethylphenyl)propanoic acid (148)
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yl ) met hoxy) phenyl ) propanoi ¢ acid (151)[0673] 1 NVR (400MHz, DVSO-J ) d:
7.21 (d, IH, 7.03 (d, IH, 6.93 (s, 2H), 6.80 (d, IH, 4.92 (s, 2H), 4.26
(s, 2H), woQO1(mps32H), 2.89 (m 2H), 2.83 (s, 6H), 2. 78pCmUS2edp/06s576l7 (s,
6H). LCMS ESI mz: found 400.4 [M- H . Exanple 123

3-(4-((5-acetam do-2, 2-di net hyl - 2, 3-di hydf obepzof ur an- 7-yl ) met hoxy) phenyl ) -
2- met hyl propanoic acid (152) [ 6(]4] 1 QMHz, DMBO-J ) d: 7.44 (s,
IH), 7.31 (br, IH, 7.06 (d, 2 : IH), 6.87 (d, dH), 4.97 (s, 2H),
3.02-2.92 (m 3H), 2.74-2.61 (m O2 11 (s, 3H), 1.47 (s, 6H), 1.17 (d,
3 LC-M5 ESI nmfz: found 396.5 - H . Exanple 124

3-

(4-((2,2-di methyl -5-(trifluoromgthoxy)-2, 3-di hydrobenzof uran-7-yl) net hoxy
phenyl ) -2- net hyl propanoi ¢ acid (153) [0675] 1H NMR (400MHz, DVMSO-J 6) d:
14- 7. 04067H] BIHNMR o808 2. QIxR’1; B8)7,. 384(s9BHY, 9,322 LH)37 08 (d, H)96.881t3, 3H) ,
7
z:

4-2.69 )2§§b'£91[11;7f) géqs% ﬁ%g(ﬂ%sia L b b 69 S 25727606, (), 25 6, 5B MBS

7.
2.
m f ou

3-(4-((5- ﬁiyeﬁ%}% Reauiset vl Zodndd Tyl abez of ur an- 7- yl ) met hoxy) - 2- met hyl be
nzof ur an- yl ) propanoi ¢ acid (154)[0676] 1H NWVR (400MHz, DMSO-J ) d:

7.07-@.99 (m 3H), 6.82 (d, IH), 6 E;ar{@elbbl) 5.13 (s, 2H), 3.03-3.00 (m
4H), 2.66-2.63 (m 2H), 2.42 (s, . 1.45 (s, 6H). LC-Ms ESI m z: found

397.3 [M - 3-|-é|}|--((S-QW-QCMGZZ@‘@EQD@}WHG@tHW}/) 3-fluorophenyl)-2-methylpropanoic
3-(4-((5-chloro-2, 2-di met hyl - 2, 3-di hyd g?@zofuran-%yl)rret hoxy) - 3-
(trifluoronethyl )phenyl ) - 2- met hyI pr opan (%55)

O
Cl

[0671] '"HNMR (400MHz, CDCls) &: 7.38 (s, 1H), 7.31 (s, 1H), 6.99-6.93 (m, 2H), 6.85
10 (d, 1H), 6.34 (s, 1H), 5.34 (s, 2H), 3.02-2.96 (m, 1H), 2.73-2.71 (m, 1H), 2.65-2.59 (m, 1H),
245 (s, 3H), 1.18 (m, 3H). LC-MS ESI m/z: found 375.2 [M - H] .

Example 121

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)naphthalen-1-
yl)propanoic acid (150)

PV
0 O OH
0

15 F

[0672] 'HNMR (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] .

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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38 155 [0677] A solution of
3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) -

3-(trifl vwoanandsyisyphenyl ) - 2- met hyl propanoi ¢ acid (38) @&0/UsR0IV6EEIE8 nmol ),
O (benzotriazol-1-yl)-N, NN ,N -tetranet hyluroniumtetrafluoroborate (54.3
ng, 0.169 mmol), and diisopropylethylanine (39.3 nL, 0.225 nmol) in DVF
(1.5 m) was stirred at roomtenperatufeyfor 8 mn, then

N- acet yl et hanol am ne (23 ng, 0.326 nmol ed. The reaction m xture
was stirred at room tenperature\Q¥erni| After evaporation of solvent in
vacuo, the residue was purified reparative HPLC to afford
2-acetam doet hyl 3-(4-((5-

chl oro- 2, 2- di net hyl - 2, 3- di hydr obedzof ur an- 7-yl ) net hoxy) - 3- (tri f | uor onet hyl )

IR N ST

2H), 4.1 Pyach <. 3375 6. 247 . .. A196738 9L ,
o STt A A M0 B s PSRRI,
LC- M5 ESI(s.MiH). LEMSES 282 0ofudd #)0.4 [Mxipl e 127

3-(4-(((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) met hyl ) am no) pheny
) preépanoic acid (156)[0678] 1H NVBx{Mple IRBiz, CDCl 3) d 7.27 (bs, IH), 7.08

(s, IH, 7.0 J =8.. , G2H), 0 7.00 (s, | 6.60 (d,, J = 8.2 , 2H),
4.21 (s, 2H) 3’-@?@@%@@@#@%@%&5;3— lhg%oéé@?urﬂq?;yl%?eé%wtyt)l?heﬁwlﬁ.% 8 He,
2H), 1.48 (s, 6H). Exanple 12g methylpropanoic acid (152)

3-(4-(((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) net hyl ) am no) pheny
| ) propanoic acid (157) [0679] LNVR ( onCDA 3) d 7.00 (d, J =7.8
Hz, 2H), 6.81 (d, J =8.5 Hz, | A3 JI=8.5 Hz, IH), 6.59 (d, J =7.8
Hz, 2H), 4.22 (s, 2H), 2.98 (s, 2.83 (t, J =7.7

[0674] 'H NMR (400MHz, DMSO-ds) &: 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)

O
o MOH
O
F
O\{/F
F

[0675] 'H NMR (400MHz, DMSO-ds) §: 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 - H]".

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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Hz, 2H), 2.61 (t, J =7.7 Hz, 2H), 1.47 (s, 6H). Exanple 129

3-(4-((5-chl oro-2, 2-di nmet hyl - 3- oxo- 2, 3- di hydr obenzof uran- 7- yl ) net hoxy) pheny

) - 2- metWol2promsessoi ¢ acid (158) [0680] 1H NWVR (400 MHz pCTDSk@Yp/068576 76 (d,

=2.1 Hz, IH), 7.58 (d, J =2.2 Hz, IH), 7.13 (d, J =8.6 Hz, 2H), 6.94 (d,

=8.6 Hz, 2H), 5.10 (s, 2H), 3.01 (d 13.4, 6.5 Hz, IH), 2.76 - 2.60

(m 2H), 1.48 (s, 6H), 1.18 (d, =6. . Exanple 130

3-(4-((5-chl oro- 3-hydroxy-2, 2-di - di hytir obenzof ur an- 7- yl ) met hoxy) p

henyl ) - 2- met hyl propanoic acid ( 9 [0681] Conpound (159) was

prepared in a simlar manner as t described for the synthesis of 109. 1H

NVR (400 MHz, CDA3) d 7.38 (d, J/~= 1.8 Hz, IH), 7.29 (d, J =1.8 Hz, IH,

7.08(d,J:84Hz 2H), 6.89 (d, J =8.5 Hz, 2H), 4.96 (s, 2H), 4.74 (s,

I H), 97[06131 13{ Nl\/ﬂ13(44),01\/ﬁ{;§ DMSOL&g) 5: 720715 99 (21,381 (6182 ?cH)lH) 16.48(s( $H),3H)

134(5, , 1.16 (d =6.8 Hz, : nples 13 A and 13 IB

2-(4-((5- 5‘1 tr 3HR 320033. ﬁ@:(lhy4HB 2:66d2 mthzM%@aMY-lﬁS)mmbk@MW)

cycl oprop e!%arcli)gg.yé jd (160) [0682] 1H NMR (400 MHz, CDC 3) d 7.02 (d,
éﬁ(m 3H), 6.79 (d, J =7.9 Hz, IH), 4.98 (s, 2H), 3.00

(s 2?) 261-245(m|H) 1.88 1761 IH, 1.64 - 1.56 (m I|H),

1.48 1.38 - 1.30 (m IH). Fﬁ%rg%lf iral separation of (160), using

preparati VEaE&ﬁhﬁioE’c«h?B (D (30Rlord D -dinddthyl- 13y e fiAf@raB 0 - MhédibKy)-301 vent

system 2. 5: 97. 1 efiflusRRiRRANLAYIHXARRIpropaRddie (136H d
. i HO/\/N
%AO ?/\& - %A ?q*
Cl F
38

[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-

|
J
J

(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate (54.3 mg, 0.169 mmol),
and diisopropylethylamine (39.3 uL, 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) &: 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)
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provi ded (160A) (RT = 12 - 15 mnutes) and (160B) (RT = 20 - 23 mnutes).
(160A): 1H NMR (400 MHz, CDA3) d 7.02 (d, J =7.9 Hz, 2H), 6.92 (dd, J =
18.5, 9. owb2p103i95376. 78 (d, J =6.9 Hz, IH), 4.97 (s, 2HPCTAIS2®9(06857QH) ,
2.62 - 2.44 (m IH), 1.86 - 1.77 (m IH), 1.65 - 1.56 (m IH), 1.47 (s,

6H), 1.39 - 1.29 (m IH. LCGM ESI mz: foung 355.2 (MH [0684] Chiral
[ i k, 5/100, 250 x 21.1 mm
A 97.5: 0.1 of isoPropanol:

separation of (160), using prepg
flowrate 30 niL/mn, solvent s
Hexanes: Acetic acid provided (16804) (FRT = 12 - 15 m nutes) and (160B) (RT
= 20 - 23 mnutes). (160B): 1H NWR (400 MHz, CDCI3) d 7.02 (d, J = 8.5 Hz,
2H) 6 98 - 6.85 (m 3H), 6.78 (d,”J = 7.5Hz, IH), 4.97 (s, 2H), 2.99 (s,

(o "oy, 196 ¥ AR byl eppina TR B I 7ok un AP R s ol aiy'd

132 7.00 (s, 1H)660(d] 8.2 Hz, 2H), 4.21 (s, 2H)298(s 2H), 2.84 (t, J = 7.8 Hz, 2H),
3-(4-((5-f t hyl - 2, 3-di hydr obenzof ur an- 7- yl)nethoxy)phenyl)

|
anoi ¢ aC|?d6?l(Jf)eﬁ):7[8()‘éé5?]rﬁe>1H4&m6&oo Mz, DA 3) d 7.11 (d, J = 8.4 Hz, rH)
7.

6.96 (d, J = 9.4 Hz, IH), 6.91 (d, J = 8.4 Iz, 2H) 6.79 (d, J = 7.8 Hz,

| H), 97 (s oH), 2.99 (s, 2H), 2. E@ar(lpleléii— 7.7 Hz, 2H), 2.64 (t, J 7
Hz, u zofu

o (a- (U5 TTH0Ns s o %ﬁéfdﬁ)ﬁ;n ran T YDy DamnOIphen N PIRRANSIE) o
ic acid (162) [0686] 1H NI\/R(4OOM—Iz ) d717(d = 7.7 Hz, 2H), 6.94
(m 3H), 6.79 (d, J - 7.8 Hz, |H), 4.98 (s, 3.57 (s, 2H), 2.99 (s

SH), 1.47 (s, 6H). Exanple 134 /@/\)%H
3-(2-ethyl-4-((5-fluoro-2, 2-di i hydr obenzof uran-7-yl) met hoxy)
phenyl ) propanoi c acid (163) [068 HHNVR (400 WMHz, CDAI3) d 7.05 (d, J =
8.3 Hz, IH), 6.98 (d, J =9.9 Hz, IIH),

O

[0679] '"HNMR (400 MHz, CDCl3) & 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\0H
© o}
15 Cl

[0680] 'H NMR (400 MHz, CDCl3) & 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, /= 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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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, = 7.4 Hz, 3H). Exanple 135

3- (4- ((5-Wwburorons@s32- di met hyl - 2, 3- di hydr obenzof ur an- 7- yl pogtusecog)esE7é sopr opy
| phenyl ) propanoic acid (164)[0688] 1 NWR (400 MHz, CDAI3) d 7.05 (d, J
=8.0 Hz, IH), 6.98 (d, J =9.3 ,IH) 689(s IH) 6.83 - €70 (m 2H),
4.97 (s, 2H), 3.4, 3.04 2.99 (s, N—02. 93 o8 Hz, 2H),
2.59 (t, J =7.8kEK o 7 s, 6 i (|, H) . Exarrple 136
3-(4-((5-fluoro-2, i met hyl - 2, 3- di hydfBenzof ur 7- yI)rrethoxy) 2-(trifluo
r omet hoxy) phenyl)p opanoi c acid (165) [0689] 1HTNWR (400 MHz, CDC 3) d
7.16 (d, J =7.6 Hz, 4H), 6.93 (d, J =9.9 Hz, IH,%6.87 - 677(m3H) 4.97
(s, 2H), 300(s 2H) 21591(d J =7.4 Hz, 2H), 2.62 (1% J =7.3 Hz, 2H),
1.47 (s, g% nple 137

3- (4- ((5-106313r &@nm@ﬁdéﬁ??wasmr@am%hy@r%é@rzmwaﬁsthagfqleﬁﬁl@bqﬁicﬁmhez |sopr opy

| h | 4. 2

Prreny!) ShBRgust fodt \niaddg MIRZRIDAT N (A0S Nefhye WHR 20 b 7208 (&

§|7—|)ES iz 15Hz 131)050$(a JI3.4 Hz, 98),(6589 QiH)f,_ 5914 mtl) 4J96=(ls zq«;)tlaﬁgztfélg)zz ew (t, J
3 0 BBt £33 65 Hambtina T 5.5y, SHBCERS bt AHE 61 THBY 60y 256 hyl phe
nyl) propgpais acid (167)[0691] 1H NWVR (400 MHz, CDCAI3) d 7.25 (s, IH),
708-702??11 6.83 (s, IH), 6.77 (d, J =8.4 Hz, IH), 4.95 (s, 2H),

2.99 (s, 2H), 2. 91 (t , J =7.9 l_EXan%)l_Qs’B%A 0. 139826 (m 4H),
2-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)

cyclopropanecarboxylic acid (160)

O
O
F

[0682] 'H NMR (400 MHz, CDCl3) & 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, CDCl3) 6 7.02 (d, J =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, CDCl3) 6 7.02 (d, J = 8.5 Hz, 2H), 6.98 - 6.85 (m, 3H), 6.78 (d, /=7.5
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1.47 (s, 6H), 1.22 (t, J =7.5 Hz, 3H). Exanple 139
3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydrobenzof uran- 7-yl ) met hoxy) -2-(trifluo
r onet hoxywophsmghipr opanoi ¢ acid (168) [0692] 1H NWVR (4@0TNMS200906%378) d
7.20 (s, IH), 7.16 (d, J =8.1 Hz, IH), 7.05 (s, IH, 6.90 - 6.82 (m 2H),
4.95 (s, BH)NH)34.90(( 8H),2H)9 (s2288 2(&, - 3.4 tm91Hyx,1.8H) 1.78.(®31My,1.64 =7.56 Hz,
2H), 1.47 (s, 6H). Example 140 .
3-(4-(( 2,(@’6%4@/(& oMy ity 438t b L arS £ ryademsan -2kl phenyl ) pr opa
noic acid (169) [0693] 1H NWR (400 MHz, CDCI3) d 7.17 - 7.16 (m 2H), 6.90
(d, J =7.1 Hz, IH), 6.83 (s, |H, 6Ergnpled320 (m 2H), 4.95 (s, 2H), 3.06
(S1 2H)1 (4= _ 9. - 1 3 8 ' 91 23
(t 1.6, (%g(,(ﬁ glﬁ)oil) 7E-’>§< %F@yﬁ%@d(lhfdrgbefszuﬁﬁl : %)m%ﬁpoxy)]phél%rlgpﬁopa%@c actd
) - 3- (4- ((5-chi oro- 2, 2-di met hyl - 2, 3- di Hy&Pobenzof ur an- 7-y1 ) met hoxy) - 3- 1 uor o
phenyl ) -2- met hyl propanoic acid (170)805 170 [0694] Conpound (170) was
prepared in a simlar manner as>that de/@kbe&\dhor the synthesis of (94).
1H NWVR (400 MHz, CDCI 3) d 7.24 b 03 (s, IH), 6.98 - 6.87 (m 2H),
6.82 (d, J =7.8 Hz, IH), 5.02 (s, , 3.02 - 2.92 (m 3H), 2.75 - 2.65 (m
IH), 2.58 (dd, J = 12.8, 8.0 Hz, IH, 1.46 (s, 6H), 1.16 (d, J =6.2 Hz,
3H). Exanple 142
(Sr)-3-(4¢ e = < i - - di hydr z raf: /- ) (o] -3-flu
or ophenyl 566%% m%%lﬁ%ﬁg%%ﬁd&ﬁ?ﬁ%@@%&%%@ Jd_ QQ%Z’ ahljl’ 6% (7d’ ¥ MH} ﬁ&ﬂ’

6.91 (d, J=8.4 Hz, 2H), 6.79 (d, /= 7.8 Hz, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.89 (t, /= 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 /@/\’(
O
F

[0686] 'HNMR (400 MHz, CDCl3) & 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, CDCl3) & 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, /=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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806 171 [0695] Conpound (171) was prepared in a simlar manner as that
described for the synthesis of (94). 1H NWR (400 MHz, CDCI 3) d 7.24 (s,
IH), 7.03w0=2p10/d93376.98 - 6.88 (m 2H), 6.83 (s, |H), 5P02/US2009869576 3. 02 -
2.92 (m 3H), 2.75 - 2.65 (m IH, 2.64 - 2.54 (m IH, 1.46 (s, 6H, 1.16
(d, J =6.0 Hz, 3H). Exanple 143 9

)-3-(4-((5-chloro-2, 2-di net hyl -

3-di hy Huran- 7- yl ) met hoxy) - 3-
(trifluoronethyl)phenyl)-2-net hy id (172) 807 172 [0696]
Compound (172) was prepared in a 'Iar manner as that described for the
synthesis of (94). 1H NWR (400 MHz; CDCl3) d 7.38 (s, IH), 7.27 - 7.23 (m
2H) 7.11 -6.89 (m 2H), 5.06 (s, 2H), 3.11 - 2.90 (m 3H), 2.76 - 2.60 (m

o8 5t adpbd byt oSk efS oan @ hrabERZoNG, A¥ 40,1 5 9 Mo 5.

(trifl uor@@eghm) By Yo %mn@mwlqazr@pﬁmpsq@% 04 (rﬁ?ﬁm 808 (1A E@@@Zﬂ J

Conpound (173) was prepared in’a simlar nanner as that described for the
synt hesi s= 68 HD2J), 21$9 {MR= (74002 MHD), 1 8DGL 3 dl.22 88 J(ss0.0HH) OHF. 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 28), 1.48 (s, 6H), 1.17 (d, J —Exz?mjﬂz:BGH) Exarrple 145

orsy henyi -SSR PRa b1 2 S pBlN s N PACAL A i) ) et

prop ic acid (165)

0
0 /@(\)\OH
0 0
e
E

[0689] 'HNMR (400 MHz, CDCl3) & 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)
0

0] OH
0

15 cl
[0690] 'H NMR (400 MHz, CDCl3) 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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[0698] 1H NWR (400 MHz, CDCI3) d 7.09 (d, J =8.4 Hz, 2H), 6.97 (d, J =9 Hz,
IH), 6.91 (d, J =8.6 Hz, 2H), 6.78 (d, J =9 Hz, IH), 4.97 (s, 2H), 3.13 -
2.93 (m wbop10a88B7- 2.55 (m 2H), 1.47 (s, 6H), 1.17 (@CTLUS2@906832¢ 3H).
Exanpl e 146

-(4-((3, 3-dideuterio-5-chloro-2, 2-di net hyl - 2,93-di hydr obenzof uran-7-yl ) meth

3-( ,
oxy) - 3- fruorophenyl)-2-net hyl panoi c i )[0699] 1H NWR (400 WHz,
< 6.88 (m 2H), 6.82 (d, J =8.4
3.6, 6.6 Hz, IH, 2.76 - 2.65 (m

CDC3) d 7.26 (s, IH), 7.04 (s,
Hz, IH), 5.03 (s, 2H), 2.98 (dd,

IH), 2.60 (dd, J = 13.5, 77Hz| ,147(s 6H), 1.17 (d, J =6.9 Hz,
3H). Exanple 147

oy S ﬁ@ﬁ/xﬁ@%@réﬁé 8%@?@%%&30%8%&&?&%%; HBes L v
(400 Mz (dqﬁs?n) HQ 1@4@ 96 %s, 2@2 9g 832}%2 Qﬂ%ﬁk 72J‘t)1z 2h)1@ 66 &, %ﬂﬁ ma2H ,
5.08 (s, 3. 1.49 (s,
6H), 1. 201 /Hj(s GH);G ZZ(HZI 38)Hz, Eiﬁnpl e 148

3-(4-((5-cnoro-3, 3-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) nmet hoxy) phenyl ) - 2-
met hylSpropanoic acid (177) [0701] lEIxaMWe(MQO M—lz CDA 3) d 7.26 (s, IH)

7.10 (d, 1

2H), S, 5 8‘]3(g4 ((g ﬁ;nzot%%?ldlwgly? }(SS di clﬂbgbelézogj —c)— etg%y.}— —(’tI‘lT% I_%gmﬁ]ﬁox

1.34 (s, 6H), 1.17 (d, J =6.8 Pl}eny PicPasig ATl &

3-(4-((5-chloro-3, 3-di net hyl - 2, 3-di hydr obenzofour an 7-yl ) met hoxy) - 3-f 1 uor oph
enyl)-2- nethyl propanoic acid ( 8) oH

Cl

[0692] 'HNMR (400 MHz, CDCl3) & 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)

e

[0693] 'HNMR (400 MHz, CDCl3) & 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, /= 6.1 Hz, 2H), 2.7 — 2.58
(m, 4H), 1.49 (s, 6H), 1.23 (t, /= 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



[0702] 1H NWR (400 MHz, CDC13) d 7.26 (s, IH, 7.00 (s, IH, 6.97 - 6.90
(m 2H), 6.84 (d, J =7.7 H, IH, 504 (s, 2H), 4.28 (s, 2H), 2.98 (dd, J
= 13.4, 6w62bm8bidy, 2.76 - 2.65 (m IH, 2.61 (dd, J =pPL3B009/085mHz, |H),
1.33 (s, 6H), 1.18 (d, J = 6.8 Hz, 3H).Exanple 150
3-(4-((2, 2-di net hyl - 2, 3-di hydr oBengof ur an- 4- yl ) net hoxy) - 2, 3-

propanoi ¢ acid (4€ ;

i met hyl phenyl)
: QHJ =7.8 HZ,

J 75 - 6.70 (m 2H),
4.93 (s, 2H). 3. H . 60 (t, J =8.0 Hz,
oH), 2.24 (s, 3H), X.20 (s. 3H),"1.48 (s, 6H). EXanple 151
3-(3, 5-di f | uor o- 4- ( £2- net hyl benzo[ b] t hi ophen- 7-yi') met hoxy) phenyl ) - 2- net hyl p
ropanoi ¢ acid (180) [07@%] 1H NVR (400 MHz, CDCl 3) d7v/.63 (d, = 7.6 Hz,
IH), 7.37 - 7.28 (m 2H), 7.01 (s, IH), 6.74 (d, = 8.7 Hz, 2H), 5.33 (s,
2H), 3. 010694. XorhpaundHi)70)2vadPprepaedifl a( simnilitHhanner Gthat desbbbddfor dhie) , 1. 19
(d, J =6.9 Hz,. 3% LC-MS ESI mlz: found_ 375.0 [|\/|-|-|]0 . Exanmpl e 152
- (5 (( 2-FePRYE BErAor B NNIROBRRAAZ G GRY A3, 5 21T. 4DRYuTBD! MoF nei- My ) ace
tic acid 3 7 , 7 7 7.32
S _42&}% 6)82 91,0517 8%& ?‘gﬁi&g%&%ﬂﬁi@cﬁb (&, §H§ h75 1 2%% (féfnéEII)EQSS i
6.86 6d, (dd-rB=22B|7_80IHi) ,1H5, 1286 (ssGHRH) 16 (3,5262Hz437HXm IH) 2.96 - 2.77 (m
3H), 2.60 (s, 3H), 2.51 - 2.38 (m 2H), 1.84 - 1.72 (m IH. Exanple 153
2-(6-((5-fluoro-2, 2- dlnethyl 2, 3- di hyshnpll beﬂZOfuran 7- yl)nethoxy) 1,2,3,4-

e BB TSR T SRl LA R e £ 0 ¢

methylpropan01c acid (1

(@] 0 0]
o SN 0 P “OH
LiOH, H,0,
O 1S) _ - O
F Ph F
Cl Cl

171

IH), 6.98 (d,

10 [0695] Compound (171) was prepared in a similar manner as that described for the
synthesis of (94). "H NMR (400 MHz, CDCl3) & 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
0 Y 0 & on
CF5 Ph CF5
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, CDCls) & 7.38 (s, 1H), 7.27 — 7.23 (m, 2H), 7.11 —
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6.79 (d, J =8.3 Hz, 2H), 6.70 (s, IH, 4.96 (s, 2H), 3.37 - 3.23 (m IH,
3.00 (s, 2H), 2.79 - 2.67 (m 3H), 2.59 - 2.50 (m IH, 1.98 - 1.64 (m
4H), 1. 48wW0=201061H337LC- M5 ESI ml z: found 385.1 (M+H) +. Eramuise002hdss76
2-(6-((5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) -1, 2, 3, 4-
tetr ahydr6)$\93@int2Ha) £06(s, i) a%.et i-Q.%cint 3EDBBY6 Q7607 (m, DH)NVER (4661 MHES (&-DCl 3)
d 7.24 (s ||14%z 09 (d, J =8.5 Hz, IH), 7.04 (s, IH), 6.79 (dd, J =8.86,
2.6 Hz, (d, J =2.5 Hz, IH),4.95(s 2H), 3.40 - 3.23 (m |H),
3.00(s 2H) 281-269(m 3H) 2.61 - 2.50 (m, IH, 2.01 - 1.64 (m
4H), 1.48 (s, . LC-MS ESI i z: fE&fﬁﬂpktdﬂ“O (M+H)+ Exanpl e 155
3-(3-chl oro- 4- ( f(h G160 8l 'fy z—pg, g@lo ) met hoxy) ph
enyl ) <2- met hyl propaxgllﬁ %&«)’gt %ﬁ? % fﬁqg( 3) d 7.21

(s, 1F), 7.08 - 6.90 6 (s, 2H), 3.04 -

2.91 (m 3H), 2.76 - 2.66 (m 1§, 0263-2.54(m 1.48(s, 6H), 1.17
(d, J =6.9 Hz, 3K NAEHE) . LG MS gdneh 393. 0
( MtH) +. Exarrple 156 LIOH, H20, e

3-(4-((5-cnoro-2, 2rretohy 2, 3- gl hydr obenzof ur 7- yI Laet hoxy) phenyl ) - 3-

met hyl but anoi ¢ aci d $185) [6709] 1H NVR (400 VHz CDCIS) d 7.32 - 7.20 (m

3H), 7.04 (s, |H, 693 (d, J =8.8 Hz, 4. 96" (s 3.00 (s, 2H),

2.63 (s, 2H), 1.47 (s, 64), 1.44 (s, 6H) Exarrple 157173

3-(4-((5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) phenyl ) - 3-
[0697] Compound (173) was prepared in a similar manner as that described for the

synthesis of (94). "H NMR (400 MHz, CDCls) & 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 =6.7 Hz, 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, CDCl3) & 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, / =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, /= 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)

O
0 /@/\H‘\OH
D
D O
F
Cl
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met hyl but anoic acid (186) [0710] 1H NWMR (400 MHz, CDCI3) d 7.27 (d, J =9.6
Hz, 2H), 6.97 (d, J =7.1 Hz, IH), 6.93 (d, J =9.6 Hz, 2H), 6.79 (d, J =7.1
Hz, 1H), wo2diomps32H), 3.00 (s, 2H), 2.62 (s, 2H), 1.48p(C3/useidp/o6ss76l4 (s,
6H). Exanpl e 158

3- net hyl -[86%9}- (‘(2NRIES ¢400i MEL hg DECR,) 3-7diehy dridp erizak, urtaine 28 v §.88trhay) pisenyl ) b
utanoic acid (187) [0711] 1H NI\/R§400 VMHz, CDCIS)? d 7.27 gd, J =8.8 Hz,
2H), 7. 08957 314z, 1@9@.0%(9%, 25) =288 gdy/ = B, 6-6Haol i) 2.70)2.62 (gl s 2.66) |
2.98 (s, _ : 6 : , 71, SygPH), 1.44 (s, 6H). LC- M5
sl i 2} Fatia heo 6 Ty Fetara s Leubnf

1593- (4- ((5-chl oro- 3H spi ro[ benzof ugg@flel '47cycl opent ane] - 7-yl ) met hoxy) phen
yl)-2- methyl propanoic acid (188) | fH NVR (400 MHz, CDO 3) d 7.22
(s, 1H), 7.89(06,3-dide@eBo-blzchl@bi?, 2-dintdh (12, 3-Uydrdbe Rt @en-7dylim&h3xhi3- 2H) ,
4.94 (s, 2H), 3.15 (s¢triflthromttihd)pherdl PO nfetylpddpancic ddd(14)66 (m I H), 2.65
- 253 (m IH, 2.11 - 2.04 (m 2H), 1.94 - 1.82 (m 2H), 1.80 - 1.62 (m
4H), 1.16 (d, J = 6.9 Hz, 3H). L -OIVIS ESI mr fpund 399.3 (MH . Exanple
160 OH

4- (4-((5-fluoro-2,2-di met hyl - 2P

) nzof uran- 7-yl ) met hoxy) phenyl ) but a
noic acid (189) [0713] 1 NWR (400 , Chel 3) d 7.08 (d, J =8.1, 2H), 6.97
(d, IH, 6.90 (d, J =8.1 Hz, 2H), §.79 (d, IH), 4.97 (s, 2H), 2.99 (s, 2H),
2.60 (t, J =7.5 Hz, 2H), 2.36 (t, J =7.4 Hz, 2H), 1.98 - 1.83 (m 2H),

1.48 (s, [6¥00) L'e NBrESIooWiH.f opad,) 3743 s( Vi .3 — £r2anRl eHL6110 - 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=6.7 Hz, 3H).

Example 148

3-(4-((5-chloro-3,3-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (177)
o

0 /©/\H\OH
>%;/\O
cl
15  [0701] 'H NMR (400 MHz, CDCl3) 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, J =13.4, 6.3 Hz, 1H), 2.76 —
2.57 (m, 2H), 1.34 (s, 6H), 1.17 (d, / = 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)

[0702] '"HNMR (400 MHz, CDCl3) & 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, 1H), 1.33 (s, 6H), 1.18 (d, / = 6.8 Hz, 3H).
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4-(3,5-difluoro-4-((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran- 7-

yl ) met hoxy) phenyl ) but anoic acid (190) [0714] 1H NMR (400 MHz, CDC 3) d
6.98 (d, wop10as8d7(d, IH), 6.69 (d, 2H), 5.07 (s, 2H), reTAB2(M8/ 0688 , 2. 58
(

(

3

t, J =7.6 Hz, 2H), 2.36 (t, J =7.3 Hz, 2H), 1.98 - 1.82 (m 2H), 1.41

s, 6H). LCMs ESI nir found 393.1 EMﬂTble 15&xanpl e 162

-(4-((5-f| uoro-3H spi b furan-2, 1" cl.opentan henyl
2t hy|%{s@aﬁ%ﬂﬁa{-@%é@aﬁmgﬁuray %&w%méé de%séﬂ@if”ﬁ SRR
=8.3, 2H), 6.98 - 6.87 (m 3H), 6. 793“(1 =77 Hz, 4. 96 (s 2H) 3. 15
(s, 2H, 3.10 - 2290 (m IH, 2.78 - (molH, 266-253(mIH)

2.13 - 2.01 (m 2H), 1.95 - 1.84 (m 2 885, 1.65 (m 4H), 1.16 (d, J
=6.8 Hz, 3H). LGM5 ESI mr. foynd 383. M H) Exanpl e 163
2-(5-((5-fluoro-3H spiro[ benzofu 29" “cycl opent ane] - 7-yl ) met hoxy) - 2, 3-di
hydr o- | H nden- I-yI)acetic acid ( [0716] 1H NWR (400 MHz, DwvsO) d 12 16
(s, I'H, 706(dJ 8.3 Hz, IH), 7.00 (d, IH, 6.92 (d, IH), 6.82 (s,
IH), 6. 72{07015] JHBMR MO0 MH, CEDC$388(7$],3 @H)= 73.134, 1H)36.28 (d,;h= 8.#)Hz, 3HL7 (s,

s BT S P B e B

3-(4-((5 jH)UQ%Q(t?’!TIﬁST’Om @Hpé@%}gjﬁﬁzlzo (QYﬁi)OPQQ'(@%@i) 7-y| ) met hoxy) phenyl )
propanoi c acid (193) [0717] "1H 7.11 (d, J = 8.1 Hz,

2H), 6.98 - 6.86 (m 3H), 6.79 (d ﬂlamﬂle%ﬂ"z IH) 496 (s, 2H), 3.15 (s,
2H), 2.89 (t, J = 7.7 Hz, 2H),
3-(3,5-difluoro-4-((2- methylbenzo[b]thlophen -7- yl)methoxy)phenyl) -2-methylpropanoic
10 acid (180)

o
ys F OH
0
F
[0704] 'HNMR (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, /= 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] 'HNMR (400 MHz, CDCI3)  7.67 — 7.58 (m, 1H), 7.32 (d, J = 4.8 Hz, 2H), 7.11
20 (d,J=8.3Hz, 1H), 7.02 (s, 1H), 6.92 (s, 1H), 6.86 (d, J=8.2 Hz, 1H), 5.25 (s, 2H), 3.62 —
347 (m, 1H), 2.96 — 2.77 (m, 3H), 2.60 (s, 3H), 2.51 — 2.38 (m, 2H), 1.84 - 1.72 (m, 1H).

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)
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2H), 2.14 - 2.01(m 2H), 1.96 - 1.80 (m 2H), 1.81 - 1.63 (m 4H). LC M
ESI mr found 369.1 (MH . Exanple

1652- ( 4- (WB-2b1us03373H- spi r o[ benzof uran- 2, 1" - cycl opent an@T/M52009/068576

yl ) met hoxy) phenyl ) cycl opr opanecar boxylic acid (194) [0718] 1H NWR (400 MHz,
cbd 3) d 7.02 (d, J =8.3 Hz, 2H), 6.96 - 6.87 (m 3H), 6.79 (d, J =8.5 Hz,
IH), 4.96 (s, 2H), 3.15 (s, 2H), 2.62 - 2.48om |H), 2.12 - 2.02 (m 2H),
1.93 - 1.56 (m 8H), 1.39 - 1.29 (m | -M5 ESI mz: found 318.0 (M H)
. Exanpl e 166
3-(4-((5-chl oro-3H spiro[ benzof ura- 29 ' =cycl opent ane] - 7- yl ) net hoxy) phenyl )
propanoic acid (195) [0719] 1H N 0 MHz, CDCl 3) d 7.22 (s, IH, 7.11
(d, J =8.2 Hz, 2H), 7.04 (s, IH), 1(d, J =8.2 Hz, 2H), 4.94 (s, 2H,
3.15 (s, 2H), 2.89 (t, J =7.3 Hz, , 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). LCMs ESI nfz: found
385.1 (M[bb%] EX{&NM}B(LII)@MHZ CDCl3) 8 7.08 (d, J = 85Hz 1H), 6.97 (d, J=9.9 Hz, 1H),

4-(4-((2,2,5-trineth 3-di hydrobenzofuran -yl ) met hoxy) phenyl ) but anoi c
Sl d (16817 63078 A HARRD (b )4@9@ R R LR g

6.87 (m 7 7 0 5 (t,
J =7. g sz3 5 ‘355'43@ '§§(sz;%ldé(ﬁ}’,%@’. ]9%§-_ g %Hg %(S %HZGL?M_ggﬁfWi@Wé E(SI
mz: Bours$535344H('M H) . Exanple 168

4- (4-((5-chloro-2, 2-di met hyl - 2, 3- di hydr obenzof ur an- 7-yl ) met hoxy) phenyl ) but a
noi ¢ acid (197)[0721] 1 NWR (400 M‘Exa@@l@% d 7.24 (s, IH, 7.10 - 7.01

3 6.91 2. 60 t, J
(_g] 6 m, é(@é(S(thorg Ai'rdgnql__n%yl Lgfﬁ{)chhygr@gnzofuran 7- yl)r(net’ho l_)DI 2,3,4 (
tetrahydronaphthalen 1-yl)acetic acid (183)

O

OH

Cl

10 [0707] 'HNMR (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)
0

e} OH
O
Cl
F

[0708] 'H NMR (400 MHz, CDCl3) & 7.21 (s, 1H), 7.08 — 6.90 (m, 3H), 6.80 (d, /= 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
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1.85 (m 2H), 1.47 (s, 6H). LCM ESI mz: found 373.4 (MH . Exanple 169
4-(3,5-difluoro-4-((2,2,5-trinethyl -2, 3-di hydrobenzof uran-7-yl ) net hoxy) phen
yl ) but anowo 2av0$043198) [ 0722] 1H NVMR (400 MHz, CDCl 3) dpeTaB2¢m9/0685H) , 6. 90
(s, IH, 6.67 (d, J =8.6 Hz, 2H), 5.08 (s, 2H), 2.93 (s, 2H), 2.57 (t, J
=7.6 Hz, (&F@H), 2.136d,(£= 6.9 Hz .3B1) HzC-M$BY) 3930 28-+03). LBHMS HSI98/z- foln@39X.n 2H),
1.39 (s, 6H). .,LGM5 ESI mz: found 389.2 (MH . Exanple 170

4- (4- ((5-MTH_IDO*-2,2-di met hyl - 2, 3- di hydr obenzof uran- 7-yl ) met hoxy) - 3, 5-

di f | uorophenyl ) butanoic acid (199) £0723] 1 NWR (400 WMHz, CDC 3) d 7.22 (s,
IH), 7.04 (s, IH), 6.69 (d, J = 8.5EkmplRHS6 5.05 (s, 2H), 2.96 (s, 2H),

I i 0.

4- (4- fl uoro-2, 2-di nmet hyl - tg lﬁy ro enzo uran- 7-yl ) met hoxy) phenyl ) - 2-
met hyl but anoi ¢ acid (200)[0724] 1H NWR (40 Mz, CDCl 3) d 7.08 (d, J =8.5
Hz, 2H), 6.97 (d, IH), 6.90 (d,™YJo= 8.5 O,H678(d, IH), 4.97 (s,
2H), 2.99 (s, 2H), 2.59 (t, J = 2.55 - 2.4 (m IH, 2.08 -
1.94 (m IH, 1.76 - 1.61 (m | .1?7(5 6H), 1.22 (d, J =7.0 Hz, 3H).
LCVMS ESI mz: found 371.1 (MH . anple 172

4-(4- ((5-cnoro-2, 2-di net hyl - 2, 3- dlchydrobenzofuran 7-yl) met hoxy) phenyl ) - 2-

706" o AR %ﬁ@ﬁdéﬁ@whg 1ERLI R §400u M, T, . Bob @Y (s T

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, CDCl3)) & 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



6.90 (d, J =1.1, Hz 2H), 4.95 (s, 2H), 2.99 (s, 2H), 2.60 (t, J =7.9 Hz,
2H), 2.55 - 2.43 (m IH, 2.08 - 1.93 (m IH, 1.79 - 1.63 (m IH, 1.47
(s, 6H), wo2B10(m3p533 =6.9 Hz, 3H). LCVMS ESI m z: found 3®CTAS¢MOIsSS76 Exanpl e
173 3-(4-((5-fluoro-2,2-di nethyl -2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 3-

met hoxypheny B @pénoioc3 I8 pido [l urhf) 2261 ydlopdMRne #0051 MidzhoxGi¥Hen B)-2d 6. 99

(d, IH, 6.83 (d, J =8.3 Hz, | keth @Qamlcﬁac?&(xggx) 2H), 6.66 (d, J = 8.3 Hz,
IH), 5.06 (s, 2H), 3.87 (s, 3H), 2.98 (s, ZFD .88 (t, J =7.8 Hz, 2H)

2.65 (t, J =1.1 Hz, 2H), 1.47 GFD LC- M5 I mz: found 373.0 (MH)
Exampl e 174 OH

3-(4-((5-cnoro- 2, 2-di net hyl -2, 3- zof uran-7-yl) nmet hoxy) - 3-

met hoxyphenyl ) pr opanoi ¢ aci d (20 727] 1H NMR (400 MHz, CDClI3) d 7.26 (s,
| H), 7 01 (s, IH), 6.84 (d, J = IH), 6.73 (s, IH), 6.66 (d, J =281

Hz, 5.04 (s, 2H), 3.87 (s, 3' 298(5 2H), 2.88 (t, J = 7.6, H
(M thx)gin% glfrﬁh/ﬁat%oﬁﬁ)z , ChCH] 552 &Hm), 5GoB, FSk iz 2H)0vpd (s%i?{)z
(Sr)- 3 (%?K@flh&ﬁs 6122212, dhi el FRHL), 2,15 (eli2h)dB .00 ez (m.ai)72 97 Histthory) - 2, 3- d

r)-
7765 (o 0CaRG e 4T3 L G PR el W ) 7

2H) 141(9%1, s 6.QH)Z; 313).6%- Ms3E§11ngnfouhh+B99%(ﬁﬁHﬁs 2.97 - 2.72 (m
2.51 - (m 2H), 1.83 - 1.71 (m IH), 1.48 (s 6H). LC-MS ESI m z:

m

H)

ound 369. 2 (MH) . Exanple 176 Exam

Sr)-2-(5-((5-chloro-2, 2-di net hyl -2, 3-d ygrobenzofuran 7-yl) met hoxy) - 2, 3-d
hydr o- | Hi #tenS-fluoro-2, 2- -dimethyl-2,3- dlhydrobenzofuran 7-yhmethoxy)phenyl)butanoic acid

10 (189)

o /©/\/\WOH
O (0]
F

[0713] 'H NMR (400 MHz, CDCl3) & 7.08 (d, J = 8.1, 2H), 6.97 (d, 1H), 6.90 (d, J = 8.1
Hz, 2H), 6.79 (d, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.60 (t, J=7.5 Hz, 2H), 2.36 (t, /=7.4
Hz, 2H), 1.98 — 1.83 (m, 2H), 1.48 (s, 6H). LC-MS ESI m/z: found 357.3 (M-H)".

7
(
3
f
(
[

15 Example 161

4-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yD)methoxy)phenyl)butanoic acid (190)

[0714] 'HNMR (400 MHz, CDCl3) & 6.98 (d, 1H), 6.80 (d, 1H), 6.69 (d, 2H), 5.07 (s,
20  2H), 2.96 (s, 2H), 2.58 (t, J = 7.6 Hz, 2H), 2.36 (t, J = 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



| -yl)acetic acid (205) [0729] 1H NWR (400 MHz, CDA3) d 7.24 (s, IH), 7.09
(d, J =8.4 Hz, IH), 7.03 (s, IH, 6.87 (s, IH, 6.80 (d, J =8.4 Hz, IH),
4.95 (s, wH2p1038637- 3.41(m IH), 3.00 (s, 2H), 2.95 - PCTRISGom/08ddy¢ 2. 54 -
2.33 (m 2H), 1.85 - 1.68 (m IH), 1.48 (s, 6H). LC-M5 ESI niz: found 385.1
(MH . Exanple 177 0

3-(4-((5-chloro-2, 2-di net hyl - 2,
anoic acid (206)[0730] 1H NWVR (4Q
=7.7 Hz, 2H), 7.04 (s, IH, 6.91 2H), 4.96 (s, 2H), 2.99 (s,
2H), 2.89 (t, J =7.7 Hz, 2H), 2.64 (t, J =7.8 Hz 2H), 1.47 (s, 6H). LC M
ESI mz: found 359.1 (MH) . Exanple 178 (

5 A LD B O S AT AR T

(d, J :8.—_77.I712Hz I1H) 4.66 872H91,3.15 GRN19), B0 1 D0 (@, 87), 78 1 Hp6 (m, 89),2.66.75 (m
2H), 4.97 (s, 2%, 3.63 - 3.41 (m II—E 3.00 (s, 2%, 2.95 - 2.73}ﬁm 3H)
2.53 - 2% @‘ml P13 £ 881 (m,2H)g 1 P .%(,m,12.1ﬂ>81(89,— ¢ (my vk 1644, fir £:8

f d:3 7 ;
)Ogn( %M)rol\g ?%Wr%et?ﬂ}l]d%&f @/I_h%)dr obenzof ur an- 7-yl ) met hoxy) - 2, 3-di hy

dro-I| Hi nden- | -yl )acetl c aci d (208) %07312]16%H NVR (400 WMHz, CDO 3) d 7.25
(s, IH, 7.09 (d, J =8.2 Hz, 6.87 (s, IH) 6.81 (d, J =
8.2, IH, %(96(5(13110@43){ s;ﬁrdﬁﬁknzofﬁrzﬁfﬁ2Q%ycldﬁ):ntaﬁe]gﬂyl)methzkﬁ/), 2,3-dbydro-AH?4 (m
3H), 2.54 - 2.32 (m 2H), 1.86indkn-Alyl{deetid &did (119248 (s, 6H). LGM5 ESI m z:

f ound
: f O
(0]
O
F

10 [0716] 'HNMR (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, / = 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)".

sian- 7-yl ) met hoxy) phenyl ) prop
d 7.24 (s, IH, 7.11 (d, J

Example 164

15 3-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)phenyl)propanoic
acid (193)
0

o) /©/\/U\OH
0

F

[0717] 'HNMR (400 MHz, CDCl3) & 7.11 (d, J = 8.1 Hz, 2H), 6.98 — 6.86 (m, 3H), 6.79
(d, J=7.5Hz, 1H), 4.96 (s, 2H), 3.15 (s, 2H), 2.89 (t, J=7.7 Hz, 2H), 2.64 (t, /= 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



384.9 (MH . Exanple 180
2-(3-fluoro-4-((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-
yl ) met hoxwypphewvoghj3cycl opr opanecar boxyl i ¢ acid (209)[ 073BCTAI2000B6E5400 MHz,

cbcl3) d 7.00 - 6.88 (m 2H), 6.85 - 6.71 (m 3H), 5.04 (s, 2H), 2.99 (s,
2.59 - 2.43 (m2dH)(5-lucd6 3H-dpirdfbenbpfutdr) 2, 1'1cyﬁa>pent&na47-(m | H), 1.47
6H, 1.38 - 1.27 ggme{h'd)( )ph@h%yas rdfb'ﬁﬂecaﬂ@bd e &IB(M04 M H) . Exanple
181 2-(4-((5-cnoro-2,

fIuorophenyl)cyclopropanecarbo
ChCl 3) d 7.23 (s, IH), 7.04 (s,
11.7 Hz, 2H), 5.03 (s, 2H), 2.99

2H),

(s,

(m

mz:
4-(4-((5-fluoro-2, 2-di net hyl -

HZ

niz

4- (4- ((5-cnoro- 2, 2-di net hyl - 2 3 di hydr o qegégfuran 7-yl) met hoxy) phenyl ) - 3-
met hyl but anoi c aci d (212)[0736] 1H Eﬁﬁn

dlnet yl -2, 3-di ydrobenzo uran-7-yl ) met hoxy) - 3-
|c acid (210)] [0734] 1H NVR (400 Mz,
¢ > Jo=8.6 Hz, IH), 6.80 (t,

IH), 1.68 - 1.54 (m IH), 1.
found 389.2 (MH) . Exanple %82

J

WNF2.57 - 2.42 (m IH), 1.86 - 1.72
s, 6H), 1.36 - 1.27 (m IH. LC MS ESI

2, 3-di hydr obenzof uran- 7-yl ) met hoxy) phenyl ) - 3-
met hyl but[emmc 'aCNWIK ?éll)b)l\l/I_IZHQ7@§h13$B|7f‘dl‘@:id(4rQ(8 3\@1&,2}@3@9%) @87(&53I(1ﬂ6 79 =1.1

, J =7.9

I J
||5|) . 87 SESSHZQW 45649 2@@ bE{s, 2B a6 24k arﬂnzn;@ 2086m. 251,30 (m

2. 21) 9?330? %WE% §9E;‘K 2()5(m ?Hé LOME ST 158103 18% (v, LOVB ESI

f ound

7.06 (d, J3-#=B((6-dhtoro-3H)-spifa[Rhz{flrand2, ¥ -cyclopentane]-7-yl)methoxy)phenyl)propanoic

acid (195)

O
0]
Cl

10
[0719] 'HNMR (400 MHz, CDCls) & 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)
O /©/\/\[]/OH
o ¢

[0720] 'H NMR (400 MHz, CDCl3) & 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, / = 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

Mz, cod 3) d 7.25 (s, IH),



.9 Hz, 2H), 4.96 (s, 2H), 2.99 (s, 2H), 2.63 - 2.30 (m 3H), 2.29 - 2.08
2H), 1.48 (s, 6H), 0.96 (d, J =6.2 Hz, 3H. LCGCM ESI mz: found 387.3
H) . Bxerzpioasosb84A and 184B PCT/US2009/068576

3 di fl uoro-4-((5-fluoro-2,2-dinet hyl - 2 3-di hydr obenzof uran- 7-

rboxy! i (213) [0737] 1H NMVR (400 Mz,
6.7 d 3 7.5 Hz, IH), 6.60 (d, J =8.9
~oo3 (t, 9 =6.9 Hz, 2H), 1.75 - 1.63

(m IH, 1.39 (s, 6H, 1.35 - 1. (m IH, 1.01 - 0.82 (m 2H). LC M ESI
mz: found 405.5 (MH . [0738] iral separation of (213), using
preparative Plrkle Covalent (R R Wiel k-Q(r) 2, 10/100, 250 x 21.1 mm flow
rate 30 MDT2Hi nH SYR &0 Mgt €RCR) 5924 @, THf. l\ﬂo-Pﬁb(Ianﬁﬂ) 6l8xdnes7.%Acet i c

(215 " TeNTR {900 w2 ) 2T T 955 88 Y Sy TR ™ 5%

8.1 Hz, |1F95(2nlﬁibﬁglﬁd7(s] 6H)9L@MEESZH)/z féu&@?@%%@lﬂ 2. 95 (S 2H), 2.43 (t,

, 5-

met hoxy) benzyl ) cycl opr opane
cbd 3) d 6.97 (d, J =9.5 Hz, |
Hz, 2H), 5.05 (s, 2H), 2.95 (s,

m
M
- (
1)

J = 7.7 Hz, : - 1.63 (m IH, 1.39 (s H, 1.35 - 1.25 (m IH),
0.98 5 0.83 (m 2H). [0739] Chl raI EQQﬁﬁl@tlBQ” of (213), using preparative
Pirkle Coval ent (R R Wel k- 2, 10/100, 250 x 21.1 mm flow rate 30

ni L/ min, dol3ediflugyostemR5- t@@ethcﬂ Z3ﬁlhy@@mp®m-7-yHerwdr@és’)phAméﬂbuctar@m d,
provi ded (213A) ( RT = 12.0 mi nut es)a<ad|¢119(82138) (RT = 14.0 m nutes).
(213B): 1H NVR (400 Miz, CDCl 3) d 6.97 (d, J = 9.9 Hz, IH), 6.79 (d, J =

1.1 Hz, IH), 6.60 (d, J = 8.5 Fzpo 2H)", OfH), 2.95 (s, 2H), 2.51 -
s, 6Hp, 1.35 - 1.26 (m IH), 0.91
anplle 185

2.30 (m 2H), 1.75 - 1.64 (m
2-(4-((5-chloro-2, 2-di net hyl -2 di hydr obenzof uran- 7-yl ) net hoxy) - 3, 5-

(ddd, J = 11.9, 6.7, 2.0 Hz, 2H)

[0722] 'HNMR (400 MHz, CDCl3) & 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, /= 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)

15 Cl

[0723] 'HNMR (400 MHz, CDCl3) & 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, / = 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)

OH
o)
o)
@)

F

190



di f | uorobenzyl ) cycl opropanecar boxylic acid (214)[0740] 1H NWVR (400 MHz,

cbd 3) d 7.23 (s, IH), 7.04 (s, IH, 6.60 (d, J = 9.0 Hz, 2H), 5.03 (s,
2H), 2. 95w020102iH5372. 43 (t, J = 7.5 Hz, 2H), 1.74 - 1.6@CCrus2000hess16 40 (s,
6H), 1.36 - 1.26 (s, IH, 1.00 - 0.84 (m 2H). LCM ESI mz: found 421.3
(MH . Emmznl éHlHMR (400 MHz CDC13)8708 (d, J=8.5Hz, 2H), 6.97 (d 1H) 6.90(d, J=
3-(4-((2,2 hyl - 5- phe dr obenzofuran 7- hox )phen&ﬂ)prop

ih
anoi ¢ acit HZ&%‘)U 60844 Hi)»i“l\?fwés (?4@@ S D%yt §=7. %@Z 5 400 Laas

6 o5 (o B85 1 o5 L788 %%17<"%§5f,‘>%4359’(6§? big Oy 240t 302070 1,

2H), 2. 6AMBESId/= féund 3, 1 @H) 1. 51 (s, 6H). LC-MsS ESI mfz: found 401.2
(MH . Exanple 187

2- (5-6(2, 2-di met hyl - 5- phenyl 2, 3- di Aysihplbanzof ur an- 7- yl ) net hoxy) - 2, 3-di hydr
oIH-|ndenI-yI)a tic a 2 (42 7.54 -
7.47 (m 3H), 7<43<§5€fl%10r035 &9&1@2% Jr? %Maﬁ %ggmhomgw lwlé% (d, J =
8.2 Hz, IH), 6.92 (s, IH, 6. gangthylbutagoigapid 201) 5. 06 (s, 2H), 3.62 -
3.44 (m IH), 3.08 (s, 2H), 2.96 - 2.76 (m 3H), 2.51 - 2.35 (m 2H), 1.85
- 1.70 (m IH), 1.52 (s, 6H). OVB EWHd 427.2 (MH) . Exanple
188 ( o

)-2-(5-((6-fluoro-2,2-di et hyl - diohydrobenzof ur an- 4-yl ) met hoxy) - 2, 3-di hy
dro-I Hinden- |-yl)acetic acid (2%7)[0743] 1H NMR (400 Mz, CDC 3) d 7.11
(d, J =7.7 Hz, 1H), 6.83 (s, IH, 6.76 (d, J = 8.3 Hz, IH), 6.62 (d, J =9.7
(Hg, |2H) [@72’53 (gl NMR'?A&r%@ Mz, tﬁtl)%ﬁéﬁ(?m)?'ﬂ)oe'ﬁ)é $277 ﬁz%)ﬁzﬁb%kmﬂgﬁ 97
1.48 IOd Q9G=(d5J & He,, HBH)), 4L9(§-(WQPE)SIZ Mz 2H)ound (369 D9HM?-I)I) 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)

0
0 OH
0
O\
F

[0726] 'H NMR (400 MHz, CDCl:) 8 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, J=7.8
Hz, 2H), 2.65 (t, J=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



Exanpl e 189

3-(2-fluoro-4-((5-fluoro-3H spiro[benzofuran-2,1"'-cycl opent ane] -7-

yl ) met hoxwypphevogb3j3pr opanoi ¢ acid (218) [0744] 1H NVR (400TMS2009CGRX378) d
7.08 (t, J =8.4 Hz, IH), 6.92 (d, J =9.3 Hz, IH), 6.80 (d, J =1.3 Hz, IH,
6. 69 (d [0727. 71H131MR2@00 MH95CD€13)BH)26 (3, 1115> (73)1 (E,H)H) 888%(1 8.1 M, 1MN)Hz,

2H) 200 AL k@ A 1 Zed o 0ak O Ty o 30 o et (g 27

190 3-(4 F Iy’ hoxy) 2-
ot hoxyphennT) B BRanare acrd 210y Tooast 1 MRETREG" RIEYER <§§"‘a‘2

(d, J =8.3 Hz, IH), 6.95 (d, ‘]‘94E%‘hleH)7 6.80 (d, J =7.9 Hz, 649
(d, J =9.2 Hz, 2H), 4.96 (s, 2H) ]f % 3.15 (s, 2H), 286(t =
7.7 HB3, 2I—()S)-22(56(25-ﬁ'uoro=2,Z-.d?mthl-ZBi)dlhﬁrdHenzofﬂrW—@mneﬂid)(y)-l39ﬂhydrd-.18l4 (m
2H), 1.80 - 1.62 (m 4H . LC Mndedll-yHacetid sadia(20399. 3 (M H) . Exanpl e

1912- (4- ((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran- 7-yl ) met hoxy) benzyl )
cycl opropanecar boxylic acid (220) [0746] 1H (400 MHz, CDO 3) d 7.10

(d, J =7.7 Hz, 2H), 6.97 (d, J =9.9 (3)6091 (d, J =7.3 Hz, 2H), 6.78
(d, J =7.7 Hz, IH). 4.97 (s, 2H 99 1@ ) 2.75 - 2.46 (m 2H), 1.80 -

: , 0.98 - 0.80 (m IH. LGNS
192

1.61 (m IH, 1.47 (s, 6H, 1.34
ESI mz: found 369.1 (MH . Exa
2-(4-((5-chl oro-2, 2-di net hyl - 2, 3- di hydr obenzof ur an- 7- yl ) net hoxy) benzyl)
cyclopropanecarboxyllc acid (221)
[0728] 'H NMR (400 MHz, CDCl3) & 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

NG
3. 0
(6]

15 Cl

OH

[0729] 'HNMR (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, / = 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
(2006)
0

O
Cl
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[0747] 1H NMR (400 MHz, CDOl 3) d 7.25 (s, IH), 7.10 (d, J =7.4 Hz, 2H),
7.03 (s, IH), 6.92 (d, J =7.1 Hz, 2H), 4.96 (s, 2H), 2.99 (s, 2H), 2.75 -
2.46 (m Wwe2p10108087- 1.65 (m IH), 1.47 (s, 6H), 1.34 - prTaAB2¢090683F) , 0. 94
- 0.82 (m IH. LGMs ESI mz: found 385.0 (MH) . Exanple 193

3-(4- ((5-[ordogr Ol-IBNB/HD(LIOD[NZIEIIz©D@II3aB 724 (s IH);WQpE{ﬂIﬁﬂG]%HZ}QIH)UE'OHIQ%MH-)Z

PP s A G el D) S S e

(s, 2H), ( ( 2.14 - 2.02 (m
i 1 o = 06k T iy S LOHS Bl e PPN 0 (M1 - Brample 104
3-(4-((5- chI oro 3H- spi r o[ benzof ur an %%J@-fleﬁﬁgl opent ane] - 7- yl ) net hoxy) - 2-
met hoxyphenyl ) pr opanoi ¢ aci d (223)[](:1 NVR (400 MHz, CDC 3) d 7.23 (s,
| H), 3.03 (R):2-F-&-fdiotdz?,2 2ineth§l-30-diblydrdbenzdfudh-Hy]) nizHjox y%2 34dihgdrodH)-, 3. 79
(s, 3H), 3.15 (s, 2H), 2.87 (tinddnAlylmctitc ac2dl2072.62 (t, J = 7.6 Hz, 2H),
2.13 - 2.00 (m 2H), 1.98 - 1.60 (m 6H). LCNS ESI mz: found 415.0 (MH)
Exanpl e 195
3-(2-chloro-4-((5-fluoro-3H spi L[ benzof yranx20ok" - cycl opent ane] - 7-
yl ) met hoxy) phenyl ) pr opanoi ¢ aci 1H NMR (400 MHz, CDC 3) d
7.13 (d, J =8.4 Hz, IH), 7.00 (s, ,06:927(d, J = 9.6 Hz, IH) 6.81 (t, J
=7.4 Hz, 2H), 4.95 (s, 2H), 3.15 2H), 2.98 (t, J =7.7 Hz, 2H), 2.66 (t,
J =7.5 Hz, 2H), 2.19 - 2.04 (m 2 1.99 - 1.85 (m 2H), 1.80 - 1.66 (m
4H) . LCVs ESI rﬂz found 402.9 (MH) . Exanple 196

[0731] 'H NMR (400 MHz, CDCls) & 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).

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] 'HNMR (400 MHz, CDCl3) & 7.25 (s, 1H), 7.09 (d, J = 8.2 Hz, 1H), 7.04 (s, 1H),
6.87 (s, 1H), 6.81 (d, J =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-
ylD)methoxy)phenyl)cyclopropanecarboxylic acid (209)

0O
O OH
O
F
F
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3-(2-chloro-4-((5-chl oro-3Hspiro[ benzofuran-2,|"'-cycl opentane]-7-

yl ) met hoxy) phenyl ) propanoi ¢ acid (225) [0751] 1H NWR (400 MHz, CDC 3) d
7.19 (s, woep1008037(d, J =8.2 Hz, IH), 7.05 (s, IH), 7.@0T(Es2000l668576. 82 (d,
J =8.1Hz, IH, 4.93 (s, 2H), 315(s 2H), 2.98 (t, J =7.1 Hz, 2H), 2.66
(t, = 7. qom] ZHNMER 241)0 MHZQGDCmg) SZM)Q 6885m— 213) %285(4:76 721n, 3H),$04 (s1. 62

(m 4H - found 4
3- (2, 6 d|?(,}Hl’%r98i%12?()52 Py U(;I‘Aé@él_al fr‘%@ h>1|742(f131 )h%?ot}éﬁ‘z(@? Jinl 47 G,

yI)rretho yl p i 6 (400 MHz, CDO 3) d 6.95
s %i) g.@?d 1)%’7'6_% ?H?L% ﬁfsl_ﬁsﬁ%% ?Jug%g%ﬂddlﬁ'}"g e, 1) 4.95 (s, 2H))

3. 26 - 3 12 (m 2H), 3.01 (s, 2H), %X%@el%iSl (m 2H), 1.50 (s, 6H. LG M
ESI nmz: found 411.2 (MH . Exanple

3- (2, 6-di chl or 0-244-((5-ahidro+2c2-Ainzetlaly1re3-Hihyd 2yb3niftmpdr7oyd@nethbxy)ah- 7-

yl ) met hoxy) phenyl ) pr opaﬂ@bfbpa@n@c@aaﬁﬂophﬁ&ﬁﬁbxﬂlﬁ MNER21490 Mz, CDCA 3) d
7.18 (s, IH, 7.06 (s, IH, 6.95 (s, 2H), 4.94 (s, 2H), 326-309(m
2H), 3.01 (s, 2H), 2.66 - 2.50 (M 2H), s, 6H). LCGCMs ESI nfz: found
430.8 (MH . Exanple 199 Q

2-(2-(4-((5-fluoro-2, 2-di net hyl -
yl ) met hoxy) phenyl ) cycl opropyl ) ac

obenzof uran- 7-

acid (228) [0754] 1H NWMR (400 MHz,
CDA 3) d 6.98 (dd, J =21.4, 8.8 3H), 6.88 (d, J =7.1 Hz, 2H), 6.78 (d,
J=7.1 Hz, IH), 4.96 (s, 2H), 2.99 (s, 2H), 2.43 (d, J =6.9 Hz, 2H), 1.77 -

L 897(7”1( r{]lﬁ%) 1 DA B 2oBBa) 6% 2% 1, (s 0926949, 92 § B!y, ©- 85
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 1H), 1.68 - 1.54 (m, 1H), 147 (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] 'HNMR (400 MHz, CDCl3) & 7.05 (d, J = 7.7 Hz, 2H), 6.97 (d, J = 9.5 Hz, 1H),
6.90 (d, J=7.4Hz, 2H), 6.79 (d, J=7.9 Hz, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.61 — 2.51 (m,
1H), 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 ESIm/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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LCG-Ms ESI mz: found 368.9 (MH . Exanple 200

2-(2-(4-((5-chloro-2, 2-di net hyl -2, 3-di hydr obenzof uran- 7-

yl ) met hoxwypphewvoghjseycl opr opyl )acetic acid (229)[ 0755] 1IHCNMRZ((04LD@5M—12 CDdl
3) d 7.23 (s, IH) 7.01 (d, J =8.6 Hz, 3H), 6.88 (d, J = 6.9 Hz, 2H), 4.94
Es 2|I:|)|) [B7Sl’ﬂ (HNM‘RMO@MHz(@DC\L)%@%(lstZIH)ZH)Ob (Ell B&86Hz%{)(m90I(dl-,l)J 1. 47
s, 6

LC- M5 ESI7 ?nHZs 2fflb&r9é @594%2(9?4(9)21{.), %ﬁérf&@ Qﬂ@ﬁm 229308 (245, EB ")

2-(2-(4-( or3 r 2 -2, I ane] - 7-

yl ) et hoxy bﬁen&?){:yg?ggir 3@?@1?@%%@%@&?@%@??@5 " 1H NMR (400 Mz,

cbd 3) d 7.01 (d, J =6.8 Hz, J 10.3 Hz, I H), 688(dJ

=1.0 Hz, 2H), 6.78 (d, J =1.6 an}%sgfg‘%*’éldlgm 3.14 (s, 2H), 2.43 (d,

J =5.5 Hz, 2H), 22-1HB5-diflicd4{(d- ﬂﬁbi)o22d&ﬂethy]12831ﬂ(yd;ro®hl)ﬁofuﬂan81) - 1.62 (s,

5H), 1.37 - 1.22 (m Iyl')Bn,etbeQ&anﬂ)cgaofnfﬂpaﬂddhl;bo@yl&ﬁamd @3> (m IH). LCGM

ESI mz: found 395.2 (MH . Exanple 202

2-(2-(4-((5-chl oro-3H spiro[ ben ura Qpent ane] - 7-

yl ) met hoxy) phenyl ) cycl opropyl ) a i (231))H[0757] 1H NMR (400 MHz,

cbcd 3) d 6.82 (s, IH, 6.62 (d, =94 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
142(m2H) 140-124(m5ﬁ) 099-087(m||—|) 0.61 - 0.50 (m

I- , 41 | 203
Lo 73t PR HobouhE PR s a8 o 05 1A o p gk g BRI,
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, CDCls) & 6.97 (d, J = 9.6 Hz, 1H), 6.79 (d, J = 8.1
Hz, 1H), 6.60 (d, J =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, 1H), 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, CDCL;) & 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, 1H), 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 0o
o OH
F

Cl
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yl ) met hoxy) phenyl ) propanoi ¢ acid (232)[0758] 1H NWMR (400 MHz, CDO 3) d
7.05 (d, J =8.3 Hz, IH), 6.96 (d, J =9.7 Hz, IH), 6.84 - 6.73 (m 3H), 4.96
(s, 2H), BobB1ymps32H), 2.91 (t, J =7.8 Hz, 2H), 2.71 - PCHASeon/odddye 2. 15 -
2.00 (m 2H), 1.98 - 1.82 (m 2H), 1.81 - 1.61 (m 4H), 1.21 (t, J =7.3 Hz,
3H) . LCVBOES) nizNMRwed MOZ, ODCM) B)7.23 EXEdpT®42041H), 6.60 (d, J = 9.0 Hz, 2H),
3-(4-((5-fluoro-2, 2-di net h§| -2, 3-di hydr gbenzof ur an- 7-él net hoxy) - 2, 6-

di met hy| pheh{ ¥t gplnisi dladidd (b Z33)-0[tr75Y). b4 niRo(wo 40 @Dé)i)’é)%d 6. 97

(d, J =9.¢7 : ,00B- : O . s 2H), 3.00 (s, 2H),
$002” (o g B b0 084 (@ gL fPEs g iha ohy S ey 280 2 00 15, B
ESI mz: found 371.3 (MH) . Exarrplﬁg[g@el86

3-(4-((5-cnoro-2, 2-di net hyl -2, 3-di hyéro enzof uran-7-yl ) met hoxy) - 2, 6-

di met By| pBedy((2, pdopahdi S pamiytl 2 (3288 ydrpBet GO furddH7 Nivig et X ) ez y 1 ) 2D o8 acdd 7. 03
(s, IH, 6.67 (s, 2H), 4.93 (s, 2H), 3209 (s, 2H), 2.92 (s, 2H), 2.47 (s,
2H), 2.30 (s, 6H), 1.48 (s, 6H). LC M5 ESI n170: found 387.3 (MH) . Exanple
206 3-(4-((5-fluoro-2,2-dinmeth , 3- di hydrobgnzof uran- 7-yl ) net hoxy) - 2, 5-

di et hyl phenyl ) propanoi ¢ acid (: [076 1 MR (400 MHz, CDCI 3) d 7.00
(d, J =8.5 Hz, IH), 6.92 (s, IH) G 79 6.72 (s, IH, 4.97 (s, 2H),
3.00 (s, 2H), 2.90 - 2.81 (m 2HY\2.63 - 2.53 (m 2H), 2.27 (s, 3H), 2.23
(s, 3H), 1.48 (s, 6H). LCM ESI W z: found 371.0 (MH . Exanple 207
3-(4-((5-cnoro-2, 2-di net hyl -2, 3- ydr obenzof uran- 7-yl ) met hoxy) - 2, 5-

di et hyl phenyl ) propanoi c acid (236

[0741] 'H NMR (400 MHz, CDCL3) 8 7.55 — 7.46 (m, 3H), 7.38 (t, J = 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-1H-inden-
1-yl)acetic acid (216)

i J

[0742] 'HNMR (400 MHz, CDCl3) & 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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[0762] 1H NWR (400 MHz, CDC13) d 7.26 (s, IH), 7.04 (s, IH, 6.92 (s, IH),

6.71 (s, IH, 4.95 (s, 2H), 3.00 (s, 2H), 2.86 (s, 2H), 2.60 (d, J =6.6 Hz,
2H), 2. 2W020103i95372. 22 (s, 3H), 1.48 (s, 6H). LC M5 ESkPCEus20000685d6 387. 3

(MH . Exanple 208

3-(4-((5-fluoro-2, 2-di met hyl - 2, 3-di hydr obenzofour an- 7- yl ) net hoxy) - 2, 3-

di met hyl phenyl ) propanoi ¢ acid (237) [0763] (400 MHz, CDCl 3) d 6.99 -
6.95 (m 2H), 6.75 (d, J =9.8 2H) , 2H), 2.99 (s 2H), 2.93 (s,
2H), 2.59 (d, J =7.5 Hz, 2H), 2. o ) 1 47 (s, 6H). LCVS ESI nil z:

found 371.3 (MH) . Exanple 209
3-(4-((5-cnoro-2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7-yl ) net hoxy) - 2, 3-
dlnethylphenyl)propan0|c acid (2385[0764] 1H NMR (400 MHz, CDO 3) d 7.25

(o 7 ChugMR cBife et Al s At R 858 o gzwzzs s,

6H), 1.4R %8z, b, 6.2CINB=BS HEﬂH{) Bmai J&% 034, M) 4.92 Bxanp] 2621944 (m,
2-(2-(2- f1 uoro-4-((5-fl uoro-2, 2- |neth 3- dlh dr obenzof ur an- 7-
yl ) met hoxyDpBdRys: P c1-9pr Gt (adébi %5ﬁc2é6((23@§1) [1087765] T IONNR), 1480 dvz,

CDdl J 4.94 2 2.99 2
2.61 £ %gH% 6H)2|i\)c &f(]g%l’ﬁ)?)fo?gd?’@ﬁ%%wl 48 (s,(ZH),H)l.40 - 1.(38 (2

| , 1.01 - 0.90 | 0.90 - . LGMS ESI mz: f d 387.0
(K/LDH) . Exanpl e 2(1T v Xargmel%b_') oo

2- (2- (4- ((5- cnor 03-2-Auskionst (Fyflroze-3Hdi pinpiscdbefzmf 211 agyclopghthfiE@t hoxy) - 2-

f1 uorophenyl) cycl opropyl ) agghéttoagpenyPApanoic acid (218)

F 0
0 /©/\)\0H
0
F

10 [0744] 'HNMR (400 MHz, CDCls) & 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)

~0 0
0

F

[0745] '"H NMR (400 MHz, CDCl3) & 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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[0766] 1H NWR (400 MHz, CDC 3) d 7.20 (s, IH), 7.04 (s, IH), 6.91 - 6.79
(m IH, 6.67 (s, 2H), 4.93 (s, 2H), 2.99 (s, 2H), 2.61 - 2.30 (m 2H)
1.90 - 1.w820myosb3dy, 1.48 (s, 6H), 1.41 - 1.28 (m |H), pCTAK260906806 ( M
IH, 0.90 - 0.77 (m IH. LCGCM ESI mz: found 403.1 (MH . Exanple 212
3- (4- ((5-f1 uor @-@2-@5-diuoet DY ldide By Bydih phetenad furan7-7H)e)HER Y fberxl y 2-
propylphenyl)propan0|c aci d g@ﬂ#&&ﬁﬁ@%hxkghNWBdﬁﬂﬂﬁ MHz, CDCI3) d 7.05 (d,
=8.3 Hz, IH, 6.97 (d, J =9. (s, 3H), 4.96 (s, 2H), 2.99
(s 2H) , 2.95 - 2.83 (n1 2H), 2 - , 1.67 - 1.53 (m 2H)
1.47 (s, 6H), 1.02 - 0.89 (m 3 - nog: found 385.0 (MH .
Exanpl e 213
3-(4-((5-cnoro-2, 2-di net hyl -2, 3- |hydrobenzofuran 7-yl ) met hoxy) - 2-
propylphenyl)propan0|c acid (242) [0768] 1H NWR (400 MHz, CDCI 3) d 7.25 (s,

0 7 3 e B 2 SR s 2 b0 @ LS B8R,

6H), 3. 0491 @ 9L A5H3b), 6|—’ﬁ§‘(N5JES|7 H1221H)f a@nq 404, 296 M, biH), 2’@<amli6 ng14
3-(5-fluoro-4-((5-fluoro-2,2-di net Y drobenzofuran 7-y (éﬁethoxy) 2
- met hyl pﬂi@nillgkpr]o@aﬁm Id)adHd (. 2AB) ?‘67691]8 (]IH2H\)’F\0 P200-304n, 18D )M% 6. 99

d, J =9. 73 (m 3 5.03 (s, 2H), 2.99 (s, 2. 84
Et J —7%%’2 HQE%‘“@E@“(IEI? [ HzH) 2(23 (?) 3H) | Lo (s. 6H).
LCGMs ESI mz: found 375.0 (MH) Eg ng%g
3-(4-((5-chloro-2, 2-di et hyl - 2, 3- d| U 8 ofuran 7-yl ) met hoxy) - 5-fl uoro-2

2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)benzyl)
10 cyclopropanecarboxylic acid (221)

O /w\f
o OH
Cl

[0747] 'HNMR (400 MHz, CDCls) & 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 0

()

Cl

20 [0748] 'HNMR (400 MHz, CDCl3) & 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, J = 7.5 Hz, 2H), 2.64 (t, J=7.4 Hz, 2H), 2.14 -
2.02 (m, 2H), 1.98 — 1.64 (m, 6H). LC-MS ESI m/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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met hyl phenyl ) propanoi c acid (244)[0770] 1H NWMR (400 MHz, CDCl 3) d 7.26 (s,
IH, 7.04 (s, IH, 6.87 - 6.84 (m 2H), 5.01 (s, 2H), 2.99 (s, 2H), 2.84
(t, J =7.\8oHm1o/@bH37 2.59 (t, J =7.7 Hz, 2H), 2.23 (s, 3PCT/UB268/06%576 6H) .
LC-M5 ESI mz: found 391.3 (MH . Exanple 216
3-(2-ethyl-3-fluoro-4-((5-fluore<?2, 2-di met'hyl -®, 3-di hydr obenzof uran- 7-
yl ) met hoxy) phenyl ) pr opanoi ¢ aci 245) & NVR (400 MHz, CDCl 3) d
7.00 (d, J =9.5 Hz, IH), 6.86 - 1 H, 5.03 (s, 2H), 2.99 (s, 2H),
2.90 (t, J =6.7 Hz, 2H), 2.73 - (M “4H), 1.47 (s, 6H), 1.18 (t, J =
6.6 Hz, 3H). LC-M5 ESI nfz: foundB89.4 (MH . Exanple 217
3-(4-((5-cnoro-2, 2-di met hyl - 2, 3- difiydr obenzof ur an- 7- yl ) net hoxy) 2-et hyl -
fI uorophen %3 anoic acid (246& 0772] 1H NWR 8400 VHz, é d 7.26 (s
, 7. 01% 1 ﬂ:fNNQRB‘li)O(MHZz@P 90012 §, 1B}y, 032dgh= (9§1H2,|4)H> ©.590d.(k5 J

;Z.S o, @E%Hz%@,vé@éé Sy ip b oG B 2 M by 2628 0L 9

3- (4- ((5-7.6 tiar DHR 223d4 260 (il 212), 3-98i-hy.40 o6 p L1O- RS FS ik itund Xy .05M-B)7, 8-

t et r ahydr onapht hal en-1 -yl ) propanoic acid (247)[0773] 1H NVR (400 WMHz, DMSO)
d 12. 511'(5, IH), 7.09 - 6.65 (m 4H), 4.87 (s, 2H), 3.00 (s, 2H), 2.81 -
2.26 (m 9H), 2.17 (s, IH, 1.66 (s, 2H), 1.39 (s, 6H. LC-M5 ESI m z:
found 397.3 (MH . Exanple 219 Example 195

3-(4-((5- 2 = -5,6,7, 8-
te§ raﬁlildrggg;)ﬁt ha Qjaﬁatowgg ﬁ%&?ﬁhﬁé o E’f ﬁ%‘,‘tz—;%io)p@ﬁtaﬁa)—(w

10 [0750] 'HNMR (400 MHz, CDCls) & 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, /= 7.7 Hz, 2H),
2.66 (t,J=7.5Hz, 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
@)

Cl

[0751] 'HNMR (400 MHz, CDCl3) & 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, J = 7.1 Hz, 2H),

20 2.66 (t,J=7.3 Hz, 2H), 2.21 — 1.95 (m, 2H), 1.95 — 1.82 (m, 2H), 1.82 — 1.62 (m, 4H). LC-
MS ESIm/z: found 419.2 (M-H)".

Example 197

3-(2,6-dichloro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yhmethoxy)phenyl)propanoic acid (226)
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[0774] 1H NWR (400 MHz, DMSO d 12.08 (s, IH, 7.17 (s, 2H), 7.05 - 6.64
(m 2H), 4.88 (s, 2H), 3.01 (s, 2H), 2.81 - 2.30 (m 9H), 2.22 - 2.08 (m
IH), 1.65w0=2p102i18935371.40 (s, 6H). LC-MS ESI nfz: found 4P8TAISeMoINsss76 Exanpl e
220 3-(2-ethyl-5-fluoro-4-((5-fluoro-2,2-dinethyl -2, 3-di hydrobenzof uran- 7-
yl ) met hoxy) phenyl ) propanoi ¢ acid (249) [0775] dH NVR (400 MHz, CDC 3) d
7.00 (d, J =9.6 Hz, IH), 6.93 - O'H04(S’ 2H), 2.99 (s, 2H),
2.87 (t, J =7.8 Hz, 2H), 2.68 - 45~( 1747 (s, 6H), 1.16 (dd, J
=8.4, 6.6 Hz, 3H). LC- M5 ESI ‘4 (MH . Exanple 221
3-(4-((5-cnoro-2, 2-di net hyl -2, 3-di hydr obenzof ur an- 7-yl ) met hoxy) - 2- et hyl - 5-
fl uor ophenyl ) propanoi ¢ acid (250)f0776] 1H NWR (400 WHz, CDA3) d 7.25 (s,
IH, 7.0 I ( = : » 440, L o293 : .99 (s,
2H), 2. 8&0?52,] Jﬂ:y]\@{ E@,O @Eﬁz 69%%%-6892%%52%6@9@91.9217 %’éﬁsﬂ%@(‘i’.J% (t, J
=7.5 Hz, BbHz, b, WSS 21y, 3 26f ound(A0FIA 3 OV E)2H), Exaoml. s @22H), 1.50 (s,
3-(3-fluoro-4-((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) net hoxy) - 2
- propyl ghenlOYMsdpdmet doned 4L (260MH0777] 1 NWVR (400 MHz, CDO 3) d 6.99
(d, J =9.7 Hz, IH), 6.87 - 6.73 (m 3H), 5.03 (s, 2H), 2.99 (s, 2H), 2.89
(t, J5=7.2 Hz, 2H), 2.67 - 2.53 (m Eddpplel1987 (dd, J = 15.1, 8.1 Hz, 2H),
st = b %%,6—@1_%{,99—4—9(?5—g:ﬁlbro‘]2,2—7dir(1)16tﬂ§fl—2,%@ihyci?gﬁel\r@ot%%n— 12z: found

.0 (MH . Exanpte i T
3- (4- ((5-chl oro- 2, 2- di met WHMSheUPRPIPBIRAYYF aFidi2ZDy1 ) net hoxy) - 3-f I uor o- 2

Cl 0
o] /@(\/J\OH
O Cl
Cl

[0753] 'HNMR (400 MHz, CDCl3) & 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-
yD)methoxy)phenyl)cyclopropyl)acetic acid (228)

0 /©/<1/YO
o OH

15 F
[0754] 'HNMR (400 MHz, CDCls) & 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-
ylD)methoxy)phenyl)cyclopropyl)acetic acid (229)
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propyl phenyl ) propanoi ¢ acid (252) [0778] 1H NWR (400 MHz, CDCI 3) d 7.25 (d,
J =2.2 Hz, IH), 7.03 (s, IH, 6.81 (s, 2H), 5.01 (s, 2H), 2.98 (s, 2H),

2.89 (t, Wo=201008b87 2H), 2.82 - 2.36 (m 4H), 1.57 (d, PCFaSZoobiness2d), 1.47
(s, 6H), 0.98 (t, J =12 Hz, 3H). LCGMs ESI mz: found 419.4 (MH . Exanple

224
3-(3-fluoro-4-((5-fluoro-2, 2-di hyIMobenzofuran-?-yl)rrethoxy)-z
- pentyl phenyl ) propanoi c acid ( 1H NVR (400 MHz, CDCl 3) d 6.99

(d, J =9.7 Hz, IH), 6.85 - 6.70 5.02 (s, 2H), 2.98 (s, 2H), 2.90 -
2.85 (m 2H), 2.68 - 2.53 (m 4H)p|164- 142(m 8H), 1.35 (s, 4H), 0.89
(s, 3H. LC M ESI mz: found 431.1 (MH) npl e 225

3- (4- ((5-10RFr o FRNMRI{ 406t Mz, QD@ﬁﬁWler(@b&ﬁ)zdelr(dnl 73y Himettho&y$ (8-F+ uor o- 2

T TR 8 () UL D5 RGR  05,

2.89 (t, (d GtD), Y381112¢Bm B167.01 -2.9L (b MHYA b8 -10.66(m, IHARC(MS B¥)m/z1. 36 (s,
4H), 0. 3H). LCG-Ms ESI mz: found 447.1 (MH . Exanple 226

S,
3-(2- th)fPUIsi$3 (M=H) ( (5-fl uoro- 2, 2- di met hyl - 2, 3-di hydr obenzof ur an- 7-
yl ) met hoxy) phenyl ) - 2- et hyl propanoi ¢ acid (255) [0781] 1H NWR (400 MHz,
ChCl3) d 7.00 (d, J =8.2 Hz, IH, 6E88n1916801?1 (m 3H), 5.03 (s, 2H), 3.10 -

2.95 (m 3H), 2.78 (o, AR 1 : =7.2 Hz, 6H).
LCMB ESI m z: foundza%éé? 5 e go 'Ql cycllbpelgtafle]‘]7

3- (4- ((5-cror o- 2, 2- di rre¥1Px'§} PHTIW BEHE 3etinacid (33%et hoxy) - 2- et hyl - 3-

ﬁ%m

10 [0756] 'HNMR (400 MHz, CDCl3) & 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), 2.43 (d, /= 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-
yDmethoxy)phenyl)cyclopropyl)acetic acid (231)

o O

Cl

[0757] 'HNMR (400 MHz, CDCls) & 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-
yl)methoxy)phenyl)propanoic acid (232)
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fl uorophenyl)-2-met hyl propanoi ¢ acid (256)[0782] 1H NMR (400 MHz, CDC 3) d
7.26 (s, IH, 7.04 (s, IH, 6.83 - 6.78 (m 2H), 5.01 (s, 2H), 3.12 - 2.88
(m 3H), wo2n10/0825348 (m 4H), 1.47 (s, 6H), 1.17 (t, J 2CTAISRIMY/06ddye LCVS
ESI mz: found 419.4 (MH) . Exanple 228

3-(4-(dideuterio(5-fluoro-2, 2- y3- di lbydr obenzof ur an- 7-yl ) net hoxy) -
3-fluoro-2- ethylphenyl)propan i 3] 1 NWMR (400 VHz, CDd 3)
d 7.00 (d, J =9.6 Hz, IH), 6.88 ¢ K. 3H), 2.99 (s, 2H), 2.90 (t, J
=7.9 Hz, 2H), 2.75 - 2.55 (m 4H) .4% (s, 6H, 1.18 (t, J =7.5 Hz, 3H).
LC-Ms ESI mz: found 391.3 (MH .YExanple 229

3-(4-(di deuterio(5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7- yl ) met hoxy) -

o) 497 O ol O \BIEB PR S 30 225 HT LGB AN AN, o
(t, J =8. 6)84"26 7%'(‘)11 3?1) 74)96 (722ﬁ‘?_‘z3(1r51 (lgb%) 2b1 Ng? J(—d¢8 W, 3024 Z 56 (lﬂ? 4H§bH)

1.47 (s, 6H) m z: found
Exarrple 22305 200(m 2H) 198 1.82 (m, 2H), 1.81 — 1.61 (m, 4H) 1.21(t, J= 73Hz 3H). LC-

3 (4- di met hyl - 2, 3- di hydr obenzof ur an- 7-yl ) met hoxy) -
Cf gﬁﬁﬁ 3%@%&@\45’%0. c acid (259)[0785] 1H NMR (400 MHz, CDd 3)
d704-688(m 3H), 6.80 (t, J—87Hr%n 2H), 3.05 2.91 (m 3H), 2.70
(dd, J = 14.0, 7.0 Hz IH), 2.61 - x@wlegD4 1)’ 1.47 (s, 6H), 1.16 (d, J--
6.9 Hz, 3H). LCs\g hu@%zz 2ddaHadyiBY 3-d2h fdvbtdhzofufaeanpl)Rieddty) 26—

3-(4- (dldeuter|0(5 | uor o- Zd@ﬂﬁﬂ (gg)p %“gégMg nzofuran 7-yl) met hoxy) -
3- (trifluoronethyl)phenyl)- y propan0|c aC|d 260)

%é@*

10 [0759] 'HNMR (400 MHz, CDCl3) & 6.97 (d, J=9.7 Hz, 1H), 6.79 (s, 1H), 6.67 (s, 2H),
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).
LC-MS ESI m/z: found 371.3 (M-H)".

Example 205

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,6-
15 dimethylphenyl)propanoic acid (234)

o)
@)

Cl

[0760] 'HNMR (400 MHz, CDCl3) & 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)

202



[0786] 1H NWR (400 MHz, CDC3) d 7.38 (s, IH, 7.25 (d, J = 6.3 Hz, IH,
7.06 - 6.95 (m 2H), 6.79 (d, J =7.8 Hz, IH, 3.10 - 2.93 (m 3H), 2.68
(d, J = AvO2bm/o823dy, 1.48 (s, 6H), 1.18 (d, J = 6.8 Hz, PBHUS20090b857€SI m z:
found 427.1 (MH) . Exanple 232
3-(3-fluoro-4-((5-fluoro-2, 2-di met hyl -
- 1 sopentyl phenyl) propanoi ¢ aci
7.00 (d, J = 9.5 Hz, IH), 6.87 - 5.03 (s, 2H), 2.99 (s, 2H
2.89 (t, J =7.9 Hz, 2H), 2.65 - 8 (m 4FD, 1.74 - 1.57 (m IH, 1. 47
(s, 6H, 1.44 - 134(m 2H), 0.9e (d, J = 6.6 Hz, 6H. LC M ESI mz:
found 431.3 (MH) . Exanple 233 F

AT o s W B 72

IH) 677|_%)3é (H) 4|9'})(s ﬁ{ﬁ(@ 00, F2|)iirl‘J)295_02181(@[1 2%1‘))263 %%3(@1 212?022?@89 (t, J

- di hgdr obenzof uran-7-yl ) met hoxy) - 2
NMR (400 MHz, CDC 3) d

(s
= 68 - 1. M%HL) , 1.44
. 33 (rﬁH)Zi&{)B (@3@6 wS (SJ6H6 1S ESHyv/z: fmuNsS 7S ( found 447.1 (M H)
Exanpl e 234

3- (4- fdi deut eri o(5-chl oro- 2, 2- d|netEymnﬂngalhydrobenzofuran 7-yl) net hoxy) -
3-f

d 7

Hz

e R e %bp%,gggg ggéfm;@%%&b%% ey Y

2H), 2.75 - 2.54 (m 1mei foigagd 336) 3 17 5 i 3H). LC MBS

ESI mz: found 407.2 (MH) . Exanpl e 235
3-(4-(dideuterio(5-chloro-2, 2- thyI wlr obenzof uran- 7-yl ) net hoxy) -
3-fl uoro-2- propylphenyl)propan

[0762] 'HNMR (400 MHz, CDCl3) & 7.26 (s, 1H), 7.04 (s, 1H), 6.92 (s, 1H), 6.71 (s, 1H),
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)

(@]
O
15 F

[0763] 'H NMR (400 MHz, CDCl3) 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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[0790] 1H NWR (400 MHz, CDCl3) d 7.26 (s, IH, 7.04 (s, IH, 6.86 - 6.77
(m 2H), 2.99 (s, 2H), 2.90 (t, J =7.9 Hz, 2H), 2.69 - 2.53 (m 4H), 1.57
(dd, J =wb6.2410/08087Hz, 2H), 1.47 (s, 6H), 0.99 (t, J =7P8TH®2008l6857¢ C- M5
ESI mz: found 421.4 (MH . Exanple 236

3-(4-(dideuterio(5-cnoro-2, 2-di net hyl - - di hydr obenzof uran-7-yl ) met hoxy) - 3
- fluorophenyl)-2-net hyl propanai @1] 1H NMR (400 MHz, CDd 3))
d 7.24 (s, IH, 7.04 (s, IH, 6. 6. (m 2H), 6.82 (d, J =7.9 Hz, IH),
3.04 - 2.92 (m 3H), 2.79 - 2.50 fH) 1.47 (s, 6H), 1.17 (d, J-- 6.9
Hz, 3H). LCGMS ESI mz: found 39372 (MH . Exanple 237

3-(4-(di deuterio(5-cnoro-2, 2-di nethyl -2, 3-di hydr obenzof uran- 7-yl ) met hoxy) - 3
- (t

rifl uoroneth he net h}gl propanoic _acid (266) [0792] 1H NMR (400
Wi | Coat8J6A]” 7 TARMIS OPTZ7CBE TS oF o - 2108 (wATov6 D460 B oD 5. 06
- 2 93 ( ( =7 Bk, 6 Hz,

i @5753@ Jﬁfsﬁ ngg) %, (s%%wgﬁ%'@ 2@ é‘§4gd‘>zf s uA o8, 4.59 () 268
3 (2 but yA.23¢sf 6idprict74¢s { by 1IOIWISAE S, riz&z dfioned B&T 3 2M3Hyi hydr obenzof uran- 7-
yl ) met hoxy) phenyl ) propanoi ¢ acid (267) [0793] 1H NWR (400 MHz, CDCl 3) d
7.00 6d, J =9.7 Hz, IH) 6 89 - 6 7Exﬁrﬁplealrb) 5 03 (s 2H), 2.99 (s, 2H),
2.96 - 2.84 (m 2H) (m. 10H), 0.94 (t, J
=7.2 Hz, 3H). LG %/é?t?sﬂuﬁy% <<r50f&%0z¥127d13m lml - dlhzsé %)flzr@@--
3-(2-butyl - 4 ((5- cror o- zl)wcmpﬁ@phwl&y@oarpayléﬁcéﬁ%ﬁcz %n- 7-yl ) met hoxy) - 3-

fl uor ophenyl ) propanoic acid (26 )[0794] 1H 0400 MHz, CDCI3) d 7.26 (s,
IH), 7.03 (s, IH, 6.86 - 6.77

[0765] 'HNMR (400 MHz, CDCl3) 8 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] 'HNMR (400 MHz, CDCl3) & 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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(s, 2H, 2.99 (s, 2H), 2.90 (t, J =8.0 Hz, 2H), 2.72 - 2.54 (m 4H), 1.61 -
1.31 (m 10H), 0.94 (t, J =7.2 Hz, 3H. LCGM5 ESI mz: found 433.3 (MH)
Exanpl e 240 2010/080537 PCT/US2009/068576
3-(4-((5-fluoro-2, 2-di nmet hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 3-
(trifluoronethyl)phenyl)-2-nethyl propanpic acid (269) [0795] 1H NMR (400
Mz, CDCI3) d 7.38 (s, IH, 7.24 (s, IHY) 7.0b (d, J =7.8 Hz, 2H), 6.79 (d,
J =8.1 Hz, IH), 5.08 (s, 2H), 3 2. D, 2.80 - 2.55 (m 2H),
1.48 (s, 6H), 1.18 (d, J =6.8 M5 ESI nmiz: found 425.0 (MH)
Exanpl e 241
3-(4-((5-chloro-2, 2-di net hyl - |hydrobenzofuran 7-yl ) met hoxy) - 3-fl uor oph
enyl)- 2,2,3, 3- tetradeut eri opropan0| c acid (270) [0796] 1H NWMR (400 MHz,

Zd‘é'gg’%sd 76 MR ol oekibadl & e e, Mol el ity

381. 2 (M4.79 (SEXHHM[% (242{) 299 (s 2H) 2.95-2.83 (m, 2H), 2.66 — 2.50 (m, 4H), 1.67 —

3-(3- quoro (2(% 3-di_ hydr obenzof ur an- 7- yl ) net hoxy) - 2
> propyl ph 557656 Fatietrist %rbémplaﬁavlé%&m o) FE7NHH NVR (400
M—lz,CDCIS)d699(d J:100HzIH) 87-671(m3H),503(s 2H) ,
2.99 fs, 2H), 2.62 (t, J =7.3 Hz, amuleQ93- 1.53 (m 2H), 1.47 (s, 6H

3 (2-cthyl -1 3%—?*‘-«236?%%0% @%ﬁwgﬁ i i h%“‘*k%owﬁﬁﬂ'nef”

yl ) met hoxy) phenyl ) -2, 2, 3, 3- t%??%aeuqygproé)ﬁ?%lpgﬁm cacid (272) [0798] 1H NWR
(400M—|z,CDC|3)d7.00(d J = 10.3 /Ejlf)\/fS?-673(m3H) 5.03

[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
le) OH
O
F
15 F
[0769] 'HNMR (400 MHz, CDCl3) 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, J=7.5 Hz, 2H), 2.59 (t, /= 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)
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(s, 2H), 2.99 (s, 2H), 2.75 - 2.61 (m 2H), 1.47 (s, 6H), 1.18 (t, J =7.5
Hz, 3H. LCGM ESI mr found 393.3 (MH . Exanple 244
3- ( 3- f | uowo-2410(08653f71 uor o- 2, 2- di et hyl - 2, 3- di hydr obenzof ecanSZeogloysses hoxy) - 2
met hyl phenyl ) propanoic acid (273) [0799] 1H NWR (400 MHz, CDC 3) d 6.98

J =9.6 Hz, IH), 6.85 - 6.71 m 3H), |5. s, 2H), 2.99 (s, 2H), 2.88
, J =7.9 Hz, 2H), 2.58 (t, J =l, &3 (s, 3H), 1.47 (s, 6H).
LCGMs ESI mr found 375.3 (MH)
3-(4-((5-chloro-2,2-di methyl -2, 3 yroenzofuran 7-yl) met hoxy) - 3-fl uoro- 2
- thyI phenyl)propan0| c acid (27 [0800] 1H NWMR (400 MHz, CDC 3) d 7.25
(s, IH, 7.03 (s, IH) 6.80 (s, , 5.02 (s, 2H), 299(s 2H), 2.88 (t, J

o8 M by ZeSvd 4\9;%),11;1& @%%@2@@ 4%, 6% 3, &7 81 o2 55

3-(3- th f I
et oo e o s s el

7 00 - 6.660. LEYMSHBSI mez:gBudi3OU3 @8:-H) Hz, IH), 6.77 (d, J =6.9 Hz, IH), 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, 68), 1.20 (t, J =7.5 Hz, 3H). LExaBplESN6m z: found 371.2 (M H)

Exanpl e 247

3- (Zp ((5- cror o- 2;2-divtet Hyproz-42d]ug % 85%’2’8%9%‘124 PheRELHER Y - 3-

et hyl phenyl)pr opanoi ¢ aci d'}f @%?XS[ PlfﬂHa\\WF%afl , CDA3) d 7.17 (s,

IH), 6.97 - 6.89 (m 3H), 6.78 (d, J—.

NN
aNe)

[0771] 'HNMR (400 MHz, CDCl3) & 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, /=
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, CDCl3) 6 7.26 (s, 1H), 7.03 (s, 1H), 6.81 (s, 2H), 5.01 (s, 2H),
2.99 (s, 2H), 2.90 (t, J= 7.6 Hz, 2H), 2.76 — 2.53 (m, 4H), 1.47 (d, J = 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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Hz, IH), 4.89 (s, 2H), 2.93 (s, 2H), 2.82 (t, J =7.6 Hz, 2H), 2.67 - 2.51

4H), 1.41 (s, 6H), 1.14 (t, J =7.5 Hz, 3H). LCGMS ESI mz: found 387.2
H) . Bxearzpioasdssd PCT/US2009/068576
3-ethyl-4-((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran- 7-yl ) met hoxy) phe
)-2- met hyl propanoic acid (277)[0803] 1 NVR (400 MHz, CDCl 3) d 6.98 -

( , 6.82 - 6.79 (m 2H)Q 4.96 ; oH 3.05 - 2.89 (m 3H), 2.79

(m 4H), 1.46 (s, 6H, 1.

MH . Exanple 249

5-chl oro- 2, 2-di net hyl - 2, 3-

3
w

b m 6H). LC-Ms ESI mr. found

9

(

- (( i hydr obenzof uran-7-yl ) met hoxy) - 3- et hyl phe
2- met hyl propanoic acid (278) [0804] 1H NMR (400 WHz, CDO 3) d 7.17
E)l)’ [67'9% (1$1 Nl\/ﬁ& 40@ Mﬁz DM«% &m112§) 1H®- 700 (6165 (]fn—éﬁ{)z4|§2’ (s, ljﬁ)); 4.89

i 3H) aH :

.99 (m B0 G, m) %1552 26n(m, $Pu R 746111, (uame; 2H)Ei<é9r@$ é 5IQCM ESTmis

3-(2- ((5 hlcg%% % -met hyl - 2, 3- di hydr obenzof uran- 7-yl ) met hoxy) phenyl ) prop
anoi ¢ aci'd ) 1HN|\/R(400M—IZ CDCl3) d 7.22 (s, IH, 7.18 (t, J

=6, 6 706(s I'H), 6.94 (d. J = " IH). 6.89 (t, J =7.4 M.
,3299(5 2H) , 305-293(m§1‘£ﬁmp1§2§78(t=77Hz oH), 1.48 (s,
6H) Exanpl e 25~l4 ((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5,6,7,8-

3-(3-((5- , 2- di met th h 1) - 2-
R e T

IH), 7.19 (t, J =7.8 Hz, |H), 7.04 (s, IH, 688 - 6.75 (m 3H), 4.97 (s,
2H), 3.05 (dd, J = 13.5, 6.1 HZ/RH), 3 @), 2.81
O

Cl

[0774] '"H NMR (400 MHz, DMSO) & 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-H)".

Example 220

3-(2-ethyl-5-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yhmethoxy)phenyl)propanoic acid (249)

0
0] OH

15 F
[0775] 'HNMR (400 MHz, CDCl3) & 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)

207



- 277 (m IH), 2.66 - 2.63 (m IH, 1.48 (s, 6H), 1.18 (d, J =6.9 Hz, 3H).
Exanpl e 252

3-(4- ((2,eocdnmaishisl- 2, 3- di hydr obenzof uran- 7-yl ) net hoxy) pl@nsk)onessa&oi c
acid (281) [0807] 1H NWR (400 MHz, CDA3) d 7.28 - 7.20 (m IH, 7.09 (t, J
= 8.4 Hz, 3H), 6.93 (d, J =8. 6 Hz, 2H), 6782 @t, J =1.5 Hz, IH), 5.02 (s,
2H), 3.02 (s, 2H), 2.89 (t, J = Hz (t, J =7.8 Hz, 2H), 1.48
(s, 6H). Exanple 253
3-(4-((2, 2-di net hyl -2, 3-di hydr obég fl9ra 7-yl ) met hoxy) phenyl ) - 2- net hyl prop
anoic acid (282) [0808] 1H NWR (4 VHz, CDCIS) d 7.25 (d, J = 11.0 Hz,

IH), 7.08 (d, J-84Hz 3H) 6933I(d J-85Hz 2H) , 683(t J-75Hz,
IH),502$ 3.06 - & I—?gs 75 - 2.69 (m IH, 2.63 - 2.58
(m 1H), 2@( [ N 4OQMHZ(@D ) 36, (IStleBFI)04(Ex1&Hp6§52@ﬂJ—188HZ

§t ﬁgl o o5 2t 2oy S B bl S YN £ S L
2.87

7 HzH)| H17 (678975 He, ﬁ).m-MSIWzﬁﬁu@aAoz.H)(M-BL)oo (s, 2H), 2.97 -
(m 2H), 2.60 (t, J =8.0 Hz, 2H), 2.27 (s, 3H), 2.24 (s, 3H), 2.19 (s,

3H) .45 (s, 6H. LC-M5 ESI nfz: fpundpdd920 (MH . Exanple
(4 ((5-cnoro-2, 2-di net hyl -2, 3-di hydrobenzofuran 0(7!\1%‘{2 t hoxy) -2, 3, 5-

tr| met hyl phensi( ﬁp@@a%ﬁ%ﬂ%i)@?(leuaths[lda%éahyimbmmfwm ethgptB) d 7. 32
(s, IH), 7.07 (s, |H, 6.85 grepylpknyDgrapangis acidi®51)3. 00 (s, 2H), 2.98 -
2.84 (m 2H), 2.66 - 2.53 (m 2H), 2.27 (3, 3H), 2.24 (s, 3H), 2.19 (s,
3H), 1.45 (s, 6H). LCMs ESI nmlz: found 1. 3O(MH)

b
F
[0777] 'HNMR (400 MHz, CDCl3) 8 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)

O
0 OH

Cl

[0778] 'H NMR (400 MHz, CDCl3) § 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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Exanpl e 256

3-(4-((5-fluoro-3H spirof[ benzofuran-2,1"'-cycl opentan]-7-yl) net hoxy) -2, 3-

di et hyl pwWerzgloygsosspanoi ¢ acid (285) [0811] 1H NWVR (400 bHr/USGG08y57€ 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). LCMs KESI nlz: found 397.4 (MH .
Exanpl e 257 2-(5-((5-chl oro-2-isopropoxybenzylp) oxy) - 6-fl uoro-2, 3-di hydro-1
H i nden-1-yl)acetic acid (286) ng] F 100 Mz, CDC 3) d 7.48 (s,
IH), 7.22-7.19 (m IH, 6.97-6.%4y(m_ | 6.88-6.86 (m IH), 6.83-6.81 (m
IH), 5.08 (s, 2H), 4.59-4.53 (m , ©3.58-3.51 (m IH), 2.92-2.74 (m 3H),
2.52-2.39 (m 2H), 1.84-1.75 (m , 1.34 (d, 6H). Exanple 258

2- (5-((5-chl oro-2-isopropoxybenzylr) oxy) - 2, 3-di hydro-1 Hinden-l-yl)acetic
acid (287)[0813] 1H NWR (400 MHz, CDAI3) d 7.45 (s, IH), 7.20-7.18 (m I|H),
7.11-7. 09071 |'H NMR 81006VIF9, CRC13B)6,9%(d02=(0s]7 H2HH), 4.859- 6176 8n 3H)), 512,

250 2 ol b BB alo T2 T o B S B A 1810 & BT 1)

2- (5-(( 2-4}9@.‘893@8@)’1@%9‘6&1%&:'1’81511210491).1- (g\dﬁifl hydro-1H-inden-1-yl)acetic
acid (288) [0814] 1H NMR (400 My, DVBQJ 6) d: 12.18 (br, IH), 8.10 (d, J
=4.4 Wz, |H), 7.73 (d, J =6.4 Hz, | (d, J =8.4 Hz, IH), 6.97 - 6.94
(m ||5||)Z, 6.85 (s, IH. 6.75 (d, J =E9é‘.“ﬂglﬁiz,95m), 5.32 - 5.29 (m IH), 4.96
(s, 2H), 2.823-4-A57blqrem2,3-gimetlryl263-dilydadeliznfuidh)7-ylana@boxy)B-fnorprg- 2H) ,
1.66 - 1.61 (m IH), 1.28 (dpendylpienyl)plopaitiy acil@2Ms ESI mir. found 340. 2

(MH .
(0]
0 F OH
O
Cl

[0780] 'H NMR (400 MHz, CDCl3) & 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, J=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-
yl)methoxy)phenyl)-2-methylpropanoic acid (255)

0O
0 F OH
(@)

15 F
[0781] 'H NMR (400 MHz, CDCl3) & 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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Exanpl e 260 3-(4-((!

Hi ndazol - 7-yl ) net hoxy) - 3, 5-di f | uor ophenyl ) - 2- et h
[ 0815] 1HwdiYRio(0s0NVHz, CDCl 3) d: 8.14 (s, IH, 7.76 (d, pCHUS20098d85¢el, | H),
7.26 (s, IH), 7.15 (m IH, 6.82-6.78 (m IH), 5.45 (s, 2H), 2.98-2.93 (m
22(

IH, 2.78-2.73 (m IH, 2.67-2.63 (m | 1. d, 3H. LC-Ms ESI niz:
found 347.1 [M+ H +. Exanple 1 F
3-(3,5-di fluoro-4-((2-methyl benzo[id] x-7 ylgmat hoxy) phenyl ) - 2- net hyl pro

panoi c acid (290)[0816] 1H NMWR ( Mdz,"CDA3) d 7.62 (d, J =7.6 Hz, IH),
7.38 (d, J =7.2 Hz, IH), 7.29 (d,J =7.6 Hz, IH), 6.72 (d, J =9.2 Hz, 2H),
5.41 (s, 2H), 2.99 - 2.93 (m IH2.73 - 2.71 (m IH), 2.65 (s, 3H), 2.63
- 2.58 (m _IH), 118(d J =7.2 Hz, 3H). LG-MS ESI miz: found 361.7 [ M+H| +.
Exanpl e 40282] HNMR(4OOMHZ CDC13)8726 (s, 1H), 7.04 (s, 1H), 6.83 — 6.78 (m, 2H), 5.01

2-(6-((5-11 t fur ur an-
5-y1) acertAHerd 2 28 o r S0 RHRAT(Bone | (D 1] T2 B8 Y8 L1

7.76 (s, MB*)ESI?n/é’fEfoﬁlﬂi41|9‘b(M7H)24 (s, IH, 7.04-7.00 (m 2H), 6.93 (d, IH),
4.99 (s, 2H), 3.63 (s, 2H), 3.04 (s, 2H), 2.50 (s, 3H), 1.45 (s, 6H). LC M5
ESI msz: found 369.0 [M- H . Exan’gggm 8373
2-(7-((5-fluoro-2,2-dinethyl-2,3-dih drobenzofuran 7- yI)methox%/) 2- 0x0-2H- ¢
hr onen- 4- %GQ@wmt@OQ%ﬂdomozzaZﬂlrp@M S-dihyduebenzonmez] - yoDethexy d3-fisoss2( d,
3H), 6.82 (m IH), 6.64 (m Ieﬂi)vlphenﬁ;lpr@pa,no[d—@c;dawﬁ (d, 2H), 3.15 (m IH),

3.08-3.01 (m 2H), 2.95 (m 2H), 1.51- mO6H) LCMS ESI miz: found
3098.8 [M + H] +. %)(

[0783] 'H NMR (400 MHz, CDCls) § 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, J=7.5 Hz, 3H).
LC-MS ESI m/z: found 391.3 (M-H)".

t hyl propanoi ¢ acid (289)

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, CDCl:) 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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Exampl e 264

3-(4-((5-fluoro-2,2-di met hyl -2, 3-di hydr obenzof uran- 7-yl ) net hoxy) phenyl ) - N-h
ydr oxy- 2-woebtwdspssepanan de (293)[0819] 1H NWVR (400 MHz pcTDSR@p/o68s576 03 (d,
J =8.1 Hz, 2H), 6.95 (d, J = 10.4 Hz, IH), 6.89 (d, J =8.1 Hz, 2H), 6.79
(d, J =7.8 Hz, IH), 4.96 (s, 2H), 2.99 (s, 2Hp, 2.91 - 2.84 (m IH, 2.79
(s, IH, 2.67 - 2258 (m IH, 2 : dgd), 1.47 (s, 6H), 1.19 (d, J
=6.7 Hz, 3H). LCGMS ESI mz: fodlgg M . Exanpl e 265
3-(4-((5-fluoro-2,2-dinethyl-2,3 yro enzof uran-7-yl ) met hoxy) phenyl ) - Nhy

dr oxypr opanam de (294) [ 0820] 1H (400 MHz, CDCI 3) d 7.07 (d, J =7.8 Hz,
2|—|) 698-688(m3|—|) 6.79 (d,” J =8.0 Hz, 4.97 (s, 2H), 2.99 (s,

(s 61 B i ?ﬁof%ﬁ%dcégggﬁ(f% HF)SS @ﬁﬁb sod 7= 80 e B, 28 147

3- (4- ((5-x90(m0:- 3%1)22d[)f(f@dm&l112037-0|E12yﬂﬂp12€6’12@21517@m THY,|1)47edsherty ) plseayl - 4-
nmet hyl pent an0|c aC| d]\/%z@s)l) 0821£L 1 NWVR ﬂ400 MHz, CDA3) d 7.25 (s, IH),

7.06 - 7.0%He V(t%foyn §7b2r€M 4.95 (s, 2H), 2.99 (s, 2H),
2.89-270(m2H) 2.59 - 2.54 (m ,188-174(m|H),0.91(d,J
=6.6 Bz, 3H), 0.74 (d, J =6.6 Hz, 3E|)<amﬂza?&ble 267

e nﬁv@é@f %%% AR o o7

, =8. , . S ) -
2i_|§38(m 4H), 260(t J—84Hz, 2.23 ( 3H) 2.20 (s, 3H), 1.47 (s,
6H) .

[0786] 'HNMR (400 MHz, CDCl3) & 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, CDCl3) & 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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Exanpl e 268 3-(2-ethoxy-4-((5-fluoro-2,2-dinmethyl -2, 3-di hydr obenzof uran- 7-
yl ) met hoxy) phenyl ) propanoi ¢ acid (297) [0823] 1H NVR (400MHz, DVsO-J ) d:
12. 00 (brwo=p10/080831 - 6.94 (m 3H), 6.53 (s, |IH), 6.45 PETAB2¢00685F) , 4. 87
(s, 2H, 3.98 - 3.96 (m 2H), 3.00 (s, 2H), 2.68 - 2.66 (m 2H), 2.37 -
2.35(m 2H), 1.40 (s, 6H), 1.28 - 1.26 (s 3H). LCMS ESI nmz: found 387.3
[M- H . BIO.OCGE CAL EXAMPLES Bi ol ogi cal amgl e 1 GPR120 stable cell line

[ 0824] Human GPR 120 stable cell| | i newas purdhased from Mul ti span |Inc
(26219 Eden Landi ng Road, HaywaydQ ). TH% GPR120 cell line was
generated in HEK293 cells co-exp gi 5. In this cell line, the Flag

epi tope tag (DYKDDDDK) was fused the am no term nus of human GPR120
protein. Assay [0825] The concentreation of intracellular Ca2+ was measured
as described bel ow. Human GPR120 cells were plated in 96 well plates

(Pol y- D- L{97$81e 'epmiviRd (4ni0avaidzcdBas) Bl7atee(s, Mei7sr(s,Bily; 68e)Xs,aH) /90000 281 | s
per well and cul tured overnislggt in conditions of 37C and 59

% CO . A Ca2+
assay dye*$t GekHsSHiR (tohm RddThrEDat 64 —By damith 168 m! @G (addhy ! -Bifs &F).
(HBSS/ 20 E , : El I (T i . bt vbh-ecul ar
Devi ces) .nﬂ\'@r{{elf%§ (ﬁb&c#’ @6&9%&%5%5@12&] uti o%ﬁgé' f)arﬁllelgg?éé ( y further
diluticng 0.5 nL of Ca2+ assay dye SEQ&% 1%%311.'“ on with 10 nL of assay
buf fer. The medium of the cells was removéd and i mredi ately 100 niL of the
Ca2+ assa-dy@ideotetib{ vehlo@s?2,didspethgke?l 3idih wire@nhofvednl7-yl)methoxy)-3-fluoro-2-

ethylphenyl)propanoic acid (263)

o}
F
O DD OH
0
Cl

[0789] 'H NMR (400 MHz, CDCl3) & 7.26 (s, 1H), 7.04 (s, 1H), 6.81 (s, 2H), 2.99 (s, 2H),
10 290 (t,/J=7.9 Hz, 2H), 2.75 - 2.54 (m, 4H), 1.47 (s, 6H), 1.18 (t, /=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 cl
[0790] 'H NMR (400 MHz, CDCl5) 6 7.26 (s, 1H), 7.04 (s, 1H), 6.86 — 6.77 (m, 2H), 2.99
(s, 2H), 2.90 (t, J=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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foll owed by incubation at 37C and 5% CO2 for 50 m nutes to incorporate the
Ca2+ dye intothe cells. The cell plate was then placed in the Flexstation
(Mol ecul avoRewmsesy for 20 minutes at 37C. Conpounds wereTdiss@ologssds i n 100%
DMSO and diluted to desired concentrations with assay buffer and placed in

the Flexstation sinmultaneously with the cell gl ate for 20 m nute incubation
eneey | { pwas neasured i medi ately
5 n the Flexstation at an

at 37C prior to reading. Fluore
foll owi ng conpound addition (25

excitation wavel ength of 485 nm an em ssion wavel ength of 525 with 515
nm auto cutoff. The resulting inc% ase in fluorescence intensities
corresponds to increases in intracellular Ca2+ levels. Determ nation of

activity o] 1 to a
concentrép?% g?Pggﬂﬁﬁkﬁgag%béﬁg%SH?ggﬁ ?B??@%&JY@%(%@%eg%l e’activity
agai nst hugmal, GRRI20Iz, ﬂHnBaunds9m$m$3HﬁGEH%MRBD(ﬂuﬁﬂnIGHRiﬂﬂiﬁuabK&“I:
expreSS| cells égescrlbed above), at elght desired concentrations rangi ng
fromO.0 E&tﬁﬂb GiMS Sl 96 QEP¢3B$§ﬁ@%H nd fl uorescence intensities were

measured for 90 seconds with 2-second intervals. An EC50 val ue
(concéntration of the GPR120 agoni sEx#hele@3%0% of the agonist's maxi nal

VLY 1o SORENEiRe gﬁ ShahodnipiaditiBothonasn L ML 8

fl uorescence’i en
conmpound, the fluorestgﬁce |n133§h fﬁb Jgﬁ% reC\'Bgr}?el%zlacgiit(%qgart|cuIar

concentration were conpared to the nHX|naI fl Qorescence intensity val ue
obt ai ned for reference conpoun 508
phenoxyphenyl ) net hyl ] am no] benz ictacid; British Journal of

Phar macol ogy 2006 148, 619-628) he cqnmpound of Exanple 25. When GA508
was used as the reference conpound, the méximal activity of GA®508 at 6. 7nMV
was designated as 100% activity. V%en t he conmpound of Exanple 25 was used

as the repesANCe; RAMPUNRMEL'EDCL) 57.38 (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, J = 6.6 Hz, 3H).
LC-MS ESI m/z: found 443.1 (M-HY.

Example 238

3-(2-butyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylhmethoxy)phenyl)propanoic acid (267)

o)

15 F
[0793] 'H NMR (400 MHz, CDCl3) & 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)
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maxi mal activity of the conpound of Exanple 25 at 2.5 nM was designated as
100% activity. Typically, the GM508 activity reached a maxi num at a
concent r avoanioaigosppr oxi mately 6.7 nM and typical |y thePcorgseamdessic Exanpl e
25 reached a maxi mum activity at approximately 2.5mM Activities of
conpounds that were tested according to this nethod are shown in Table 1
bel ow. Table 1 shows the activity expressed ag %activity at 5 nM conpared
to the maxi mal activity of GM5Q8 at & 7 ofd %activity at 2.5 mM
conpared to the maxi mal activity af the[rdfererite conpound of Exanple 25.
Tabl e 11 0828] Conpounds of Exanp 10297 35-39, 70-79, 81, 84-85, 92-110,
112-116, 118-121, 124, 127-129, 31- 132, 134-163, 165-170, 172, 174-182,
184- 249 and 252-266 were found tochave an EC50 of |ess than or equal to |
mv  Conpounds of Exanpl es 30-33, 42, 44, 46-67, 80, 82, 86-91, 111, 123,
125- 126, [0294] 13BNMR 400IMBZ, @BQJz)éﬂdZ62(5,1H\i\)er7é)3f(@,LﬂlHi) 6(86haﬁ/é7amE056)Od)f

greater 0%y o ) £55 1 han, Bi, SHyRL o 10, JETRGUS, of, Figples

than 10 njw4 glpqum 42| 3H5XBoPIS B 1@ AHceesd 458 . 2ka-fn. 3T3-L1 adi pocyt es [0829]
3T3-L1 fibroblasts are plated into growth nmedi um (DIVEM suppl emented with

10% FBS, 1% Penicillin-Streptonyci ngcah Dﬁhegqgwn to confluence for 7 days,
with media changes every 2 to 3 days. fferentiation into adi pocytes is
i nduced by i ncubZt4-(g-flvngo-cel- dl@lqthvlﬂxﬂimhs(dmbb@z@émmed Wneth®e0%FBS, 1%
Peni ci | | i n- St r ept onycitriflu@egetivl Boenyhe2 nmshytlproparsi8aciiii 269X and 248 nM
Dexanet hasone. d ucose uptake activity is detgrm ned by nmeasuring the
upt ake of 2-deoxy-D-[ 3H glucose. Brief 3J3-L1 adi pocytes are washed
two times with PBS, once with Fgt3Cell (FFcB:  125nM NaCl, 5mM KO ,
1.8mM Cad 2, 2.6mM MgSH4, 25nmM He pyruvate and 2% BSA, 0.2 nmm
sterile

[0795] 'H NMR (400 MHz, CDCl3) & 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

%W

15
[0796] '"HNMR (400 MHz, cdcls) § 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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filtered) and are incubated wth GPRL20 agonists in FCB at 370C for 30
mnutes. Insulin is prepared at the indicated concentrations in FCB, added
to the cewb=zosvdoisncubated for 20 m nutes at 370C. G uc@se/UsptRloessTe
initiated by the addition of 2-deoxy-D-[ 3H glucose (0.083nCi/nL and 1.1
mM 2- deoxy- D-gl ucose in FCB) and incubated for 10 m nutes at 370C. { ucose
uptake is term nated by renoving, the confemipsQof the wells and washi ng the
cells three times with cold PBSY-the ¢ duysed with scintillation
solution and 2-deoxy- D-[3H gl 5 ned by the cells is counted
(McroBeta TriLux 1450 - Perkin r)y. Cell viability is assessed

i ndependently with the Cell Titre-@ o Lum nescent Cell Viability Assay Kit
(Prorrega) as per manufacturer's instructions. ducose uptake is quantified
by norma g p e [ C orgeou e nt
to the C&P.rﬂe po%ﬁ%gﬂ%ﬁﬁl\#ﬁﬁﬁ?y val([cj1 WE? ‘36’|1§Br§§3ct. onahgJI §ﬁl’gt((:)g§e
upt ake i gscalcpbate@Hy2. BD(t(mI:ﬁZ’j Hg, 2H), 1\68l-UBS3 agatlgtl.47he, @Ve0a9et, val ue of
t he basal_val ue (taken as 1- Bi ol ogi cal Exanple 3 Insulin Secretion
(Islet PJr?’H@s?’%hﬁC[Ws@?I% @EP@AQ? AéM-He- ef fect of GPR120 agonists on
insulin secretion fromislets, isletsfrom Sprague Daw ey rats are isol ated
and i Acuabat ed in Vi tro with GDRlzoEégbpﬂ'ﬁ@ﬂg in the presence of |ow and

hi gh gl ucose. % A ue( 5)%\40 .28 1ﬁleﬁ’1ry 2%b(thﬁ gr{ arI es River
| abor at ori es an }?en Qeégy ar te& c%ute 50 i ore t he
procedure, rats arey nes W nt ra er 1fé))nea I nj ec |on of

pent obarbital at 200 ng/ kg. The bil e duc | anped where it enters the
duodenum then a catheter is placgd i ifguduct between the |iver and
t he pancreas. The pancreas is inRrfused t ugho the catheter with a solution
of 0.75nmg/ L col | agenase P (Roch n °HBSS buf fer (Bi owhi t aker)

suppl enented with 0. 1% gl ucose angd”0. 02% BSA. The pancreas is then excised
fromthe rat and pI aced in 5n1_ of Ft he coI | agenase P solution in a 37C

wat erbath for 8 m Af t t he
[0798] 'H NMR (400 MHz CDC13) s 00 (d J_ 903 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) & 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, /= 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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di gested pancreas is shaken vigorously by hand for 30 seconds. The
resulting digest is washed four tines in the HBSS buffer, then applied to a
di scont i nmousi1ofasesszl gradi ent. To nake the gradient, thecuiuseen/ 068576
re-suspended in 7.5m of ficoll DL400 solution (Sigm) density 1.108, in a
15mL tube. Three 2nL layers of ficoll solutiof of decreasing density
(1.096, 1.069, 1.037) are then ydded fZ[ﬁﬁe\Pghﬂ to create a density
gradient. The gradient is centri 500 rpmfor 15 mnutes after
which islets are picked fromthe p two | ayers. Islets are washed four

times in HBSS buffer, then culturdd in RPM 1640 nmedia (G bco) suppl enent ed
wth 1% fetal bovine serum The f&llomﬁng day, 25 size-matched islets are

D ot N rB0d] 7l KR DG nBES s TP 8 o kP T a8 > 6 o\ ph:
KH2PO4)  at 9gs! @Hg ﬁ@g‘a (e, LL migng e Uskag, a=Ged HeXo e u-2Sys, 3‘§1>Ff.mi7 fusign

culture system e islets are exposed to KRB containing glucose at 2mM for
30 mi nut d6C-MDESbweéd fanind39 ¢ dMet)cont ai ni ng 16nM gl ucose for 30 minutes,
then returned to 2mM gl ucose for a further 30 mnutes, in the presence of
0.1-1GQuM of the GPR120 agoni st or Eehnplke46DVSO) . Perifusate is collected

at 1 mnute interval i.n racti,on cgl t and assayed for insulin
using an ELI SA ki t%((%é#%ézfggﬁt’top‘ééﬁg ﬁ\?’iﬁ%a@{lﬁ’gf AR En pit ALPCO) .
Insulin secretion rate in Y8 W§EPW3W'PHE%@§C?§d )ted against tine, and
the AUC of the curve determned jn order to qwantify the insulin secretory
response to 16mM gl ucose during SG;Ezjubeﬁgﬁrifusion. Statistical
significance of differences in AUe\pei, treated and untreated islets are
determ ned by paired Students t Bi ol ogi cal Exanple 4 Oral G ucose

Tol erance [0831] 8-10 week old nmalle C57BL/6J m ce (Harlan) were maintai ned
on regul ar chowdi et from Harl an (5018 Tekl ad G obal). On the day of the

experi menpgdf CeRIVR [ABRAL €DcP,) 5 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, CDCl3) 8 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), 2.67 — 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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hours, then random zed into groups (n=10-15) to receive the tested GPR120
agoni st at doses ranging from 100ng/ kg or the vehicle (1% CMC, 2% TWEEN
80). Conpwondmy/osesse delivered orally via gavage at | OrLPkg/USBIOOG6S5g UuCOSE

| evel s were neasured by gluconeter (Ascensia Elite XL, Bayer) at time -30
m nut es before adm ni stration of, conpound. Bl §od gl ucose was neasured again
after 30 mnutes (at tine 0), a‘-otheﬁ;[EE/htj;}Mere dosed orally with

39/ kg gl ucose at | O/ kg. Bl ood‘\ghuces, asurenents were taken 20, 40, 60,
90 and 120 m nutes after gl ucose inistration, by gluconeter (Ascensia

Elite XL, Bayer). [0832] d ucose ”gvels were plotted against tinme, and the
i ncrenental area under the curve (AUC) of the glucose excursion was

determn (o] ' [ h rj 5. | | uded
usi ng Tl L pi BT PR ORBIBE TGO ST o o3 sbhie 2hR

di ff er encag), 3.05AURPm cHPLURd 24®ah BN 1 A6MRHBI1.LS -Vals @h sHRECAdser m ned
by nonparanetric Kruskal -Wallis test with Dunn's post test. [0833] Tables 2
and 3 belloWehidaurhd8heM-Ber cent age i nhibition of the gl ucose excursion
for the fifteen aninmals tested in each group. The conpounds were tested at
100 m§/ kg and the levels of bl ood gExwogle 24ere determned in the presence
and absenc f t c : t |,u tion is
Coported. The {earih® Sonaiiil Sk v M PRSE] A9 B d AR
exenplified compounds. These rggﬁpﬁgoﬁﬁﬁﬁh¥?4§%§ that the GPRL20 agoni sts
can |l ower bl ood glucose in response to an orald glucose challenge. Table 2

Tabl e 3Bi ol ogi cal Exanple 5 I ncrebin ndocri ne hor none
measur enent [0834] The effect o ontsts on the secretion of
|

insulin, ducagon-I|ike peptide-
C
[0804] 'HNMR (400 MHz, CDCl3) 6 7.17 (s, 1H), 6.97 (s, 1H), 6.92 — 6.84 (m, 2H), 6.77
10 (d,J=8.2Hz, 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, CDCl3) & 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, 1H), 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

0]
Cl
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(G&P-1), glucose dependent insulinotropic peptide (G P), Chol ecystokinin
(CCK) and Peptide YY (PYY) in C57BL/6J mce are determ ned as foll ows.

[ 0835] 8-wO 20maigozs’d mal e C57BL/ 6J m ce (Harlan) are naPoTAiSa@d/06837@

regul ar chow diet fromHarlan (2018 Teklad G obal). On the day of the

exper i merf0806Ti c'él NMR {4a®tMHzf ODCS;) B vhenm: anganized + Mgz, rieht Temt

gr oups (nzl%. Al | e(groups are treated with the DPPIV inhibitaor si tagl i ptin
at 1 ny/ K& HE- HB8veht> deghBeddi’ ¢h 5P 46 (de /q B.0.0:1 Bprlidh 349dmi 4D, 2.81
conpounds_ o] C t i ramngi r ooy 3- /kg in 1% CMC, 2%
TWEEN 80 e?“t%ﬁg(rEl Elgg%?’g %ggggéf%}r’ lgﬁts(ﬁ’aﬁg@f?{igrgé’ajljﬂib%%%?’l n(i.p.) at -30
mnutes. Sitagliptin is adm ni stereg Qrﬂ lteQ Hsamne dosi ng sol ution. Oal

gl ucose at 3g/ kg is adm nistered at O*PRates. At 3 minutes after gl ucose
adm nisst r at3-@n((2,aniimedhsl- 28 elibytestdned fuzed? wi ) trie thpe piphbay jpird @no{cAindy28L) i n 10%
ethanol) and at 4 minutes blood collected by heart puncture in mcrotainer
tubes (BD) with potassi um EDTA.JFor d ucgseil nedpendent incretin studies the
same procedure is used but int eoabse§I gl ucose adm ni stration.
Dosi ng of GPR120 agoni st comnpoun b¥ood col |l ection are as descri bed
above. For the GLP-I assay, the ection tubes also contain a DPP-1V

i nhi bitor provilded in the G.P-1 assay kit. [0836] Insulin is measured using
t he Mer cd@8@7]nmo s M §100i MHELCBE1Ki6t7. 38AL PCOYmatdor/ding 4 o 8tdhtdz, 3H), 6.93

popti de- 8 {2 Uey B b aR By B Ty e aMB g D02 R4, b S ur er <
i nstructingns? ¢iet al= 13 Bz bpacty qﬁz%}pj,u.s inactive) is measured using
rat/ nmouse total A P ELI SA assay kit (Linco), according to the

manufiacturer's instructions. CCK (NapsHhEated Chol ecystokinin Cctapeptide,

26-33) is nmeasured using human, rat, nouse CCK ELI SA assay kit (Phoenix

Phar maceuBi(édd(%3-diragsbdr 4B -dghydoobeheofman v plomethex y)gh¢mydx 2-usthydproparPycradid
(282)

[0808] 'H NMR (400 MHz, CDCl3) & 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, /= 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)

O
OH

20 F
[0809] 'H NMR (400 MHz, CDCl3) & 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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measured using cani ne, nouse, porcine, rat PYY ELISA assay kit (Peninsula
Laboratories), according to the manufacturer's instructions. Bi ol ogi cal
Exanpl e owQastwaisessenptyi ng [0837] To eval uate the effectrsTafS208PBa306

agoni sts on gastric enptying, 8-10 week old nmale C57BL/6J mice (Harlan) are
fasted for 16- 1B(4h@sHchloré-d@nditeanl-2B-dihadilopeofiryn-7nt napesdyd)-Qriedl i nj ecti on
with either GPRL20 agoni StStri(tﬂeﬂlﬁ@hdiﬁ@l)iﬁﬁ)baﬁb’icﬁ@ﬂk%éﬂ (1% CMC, 2% TWEEN 80)
30 minutes prior to initiation of the gastric enptyi ng study. Phenol red
(0.05% PR in deionized water) is adm ni gtered] either in an aqueous or

gl ucose solution (0.05%in 20% gl,ucose redPtat el y after phenol red (PR
admnistration (0 mn), control g
di sl ocation and the average anpuR p
100% phenol red retention. The re nder of the animals from each group are
sacrificed at various tinme-points follow ng phenol red adm nistration. The
stomachs are isolated after clanpi ﬁ'g at both the pyloric and the cardi ac
ends. C d08H) STONMIh&i08rMdHEr @DEN9 076D (s0l ), 3Q7rtk, IHHNG.84l(s, tikhed. 600t aHni ng 5
mL dei_oni zed ter. C s are renoved_and_each stomach is cut into fine

i eced witth SoieSar%S andl SFoRULR ontantm St Tace 89 By Adentinh fUgdati on at
3000 r pm4or i<t es. o 4 svfirtered to renove particul ates.
| L of II\?CP%A%]%IQi(i%a ded h?gieszgﬁg m_ ofl'%‘lé\l/ltpé)r'ed super nat ant for col or
devel opment. The concentration of pﬂ?ﬂﬁ#leﬁ?@d is determ ned by measuring

t he absorbance of the extracted materi a a wavel ength of 558 nm and then
converted to cdrceisflabiedHbyiradengpttihe-2ekicycopérvm]coghimethoeyt2,8f phenol
red i n agueous sol ution. [O083&khylptengbplopaoiengty28%y is cal cul ated by the
formula: % Gastric enptying = ((A-B) /A ) x 100, where A is the average
amount (absorbance) of phenol Qi recoyered i OHdi ately after ingestion

10 F
[0811] 'H NMR (400 MHz, CDCl3) & 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)

U on

[0812] 'H NMR (400 MHz, CDCl3) & 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)
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anount (absorbance) of phenol red remaining in the stomach at a given tine
after ingestion. Biological Exanple 7 Inprovenent of diabetes paraneters in
ani mal noaelsi1aBoss7abet es [0839] Fermal e ZDF rats (Charl| @eSTRIS2Z@9/068576

| aboratories) 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
conmpounds are admi nistered to theg rats by d' g gavage at concentrations
rangi ng fromO0. 3-300 ng/ kg in 19 ) N 80. Body wei ght and food
intake is nonitored daily. After dosi ng, bl ood sanples are taken
from overnight fasted animals to asure glucose and insulin. ducose is
nmeasured using a gl uconeter (Asce |aEI ite XL, Bayer) and insulinis

measur ed usi ng rat insulin ELISA kit (ALPCO. Insulin and glucose |evels
are conpdP8B]t o H NdER (490 MBhi €DE19) ddated, Hibl, fel0s7. 18)(rd,etfé)r ilhe/. ¢4 fmc]eH:)y

nigh 1 at (150 BB d0) CHELGatith PatS) hoREAY6 T ot (Mo o Bad B ek

are obt almgﬁzaqéﬁlquka of74age1ENd . Ac@l 6t zed for 1 week. GPR120
conpounds are adm ni stered by daily gavage at concentrations ranging from

0.3-3@0 no/kg in 1% CMVC, 2% TWEEN 8f,,Bodysvei ght and food intake is
moni tored daily. After 14 days of dosing, blood sanples are taken from
over ni ght Rd8t(EdisapiopexwyridimEabmetiogly iré dsdihydha- lithinden -yl@iceféoased (288)
measured using a gluconeter (Ascensia Elite X, Bayer), insulin is neasured
usi ng nmouse insulin ELISA kit (A4PCO . Insulik and glucose |evels are
conpared to those of vehicle tr ®d anj t9' determine effi cacy. [0841]
The ob/ob mice (Jackson) are obt zﬁ? eks of age and acclimatized

ar

for 1 - 2 week. GPR120 conpounds admi ni st er ed by daily gavage at
concentrations ranging fromOo. 3-3 nmg/ kg in 1% CMC, 2% TWEEN 80. Body
wei ght arf@8f4jod H NIk e400MHeNDMSd,)dail Ry 8 (K IIHD 811 diay's 04 HapsiNG,730l ood
sanpl es are taken from overnl ght fasted anipals to
(d,J=6.4Hz, 1H), 7.10 (d, J=8.4 Hz, 1H), 6.97 - 6.94 (m, lH) 6.85 (s, 1H), 6.75 (d, J =
10 8.4 Hz, 1H), 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, CDCly) &: 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)
0

F

220



measure glucose and insulin. ducose is neasured using a gluconeter
(Ascensia Elite XL, Bayer), insulin is nmeasured using nouse insulin ELISA
kit (ALPG@p.201ms0837n and gl ucose |evels are conpared toPChaseoofcssedi cl e
treated animals to determ ne efficacy. Biological Exanple 8 Intra

peri tonea[nsm]ud@BHMR)t@oanHe CPS§L,) 8[70@4(21“& 71@Hwaﬂ§ B8l (dral-e7.CREBILHGI mi ce
(Harl an) were maintai ned on regula Harl an (2018 Tekl ad

G obal ). OF tdhé =day Haetldt &-12H6: éxﬁe%ﬂﬁe?#) Pn‘%és v€é1>e2 PasCeld Gvathi gHe; then

Goses 1ol na TV en JOOHOI g o Pre e e s s e RN wop Ehpaunds

wer e del ifoenddblor BMHAIvi a gavage at | om_/ kg Bl ood gl ucose |l evels were
measured by gluconmeter (Ascensia Elite XL, Bayer) at tine -30 m nutes
bef or& admi ni stration of conpound. Bkaaglegbpcose was neasured again after

30 minute at_tinme 0), . and then the m ce wer dlntra eritaoneally

W th 2/ kg GrLEBLE ot R K B G- TR BRE T ARERI0,
40, 60, 90 and 120 m nutes after gl uddd 2%ani ni stratl on, by gl uconeter
(Ascensia Elite XL, Bayer). [0843] G ucose |evels were pI otted agai nst
time, and the increnental area upder the PCNr ve{oAUC) of the gl ucose
excursion was determ ned fromt e Y Graphpad Prism5.01. Qutliers
wer e excl uded using Tukey's box ‘phat g er test, and statistical
significance of differences in A Of corrpound treat ment conpared to

vehi cl e was determ ned by nonparanetric Kruskal-Wallis test with Dunn's
post test. [0844] Tabl e 4 bel ow shows the nean percentage inhibition of the
gl ucose dR8LAsi 'GhNMR (400d1HzMDMAD/A) §: 1244 6d, 1H), 8a6Hs glrfDuE45T<ﬂ1,e1H‘,)077ﬁéunds

the. dPesdncdDaritaneLneaTh sbRd BT el onphuri & Y St B geTl of ucose

r eductl O3S | U8 RO GHE dL.CMS HsEol/2do&RMMOUNGE - \Mar e

Example 263

2-(7-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-oxo-2H-chromen-4-
yl)acetic acid (292)

O
le) X
(0] (@) @]
F

[0818] 'H NMR (400MHz, CDCls) 8: 6.93 (d, 3H), 6.82 (m, 1H), 6.64 (m, 1H), 6.34 (s,
1H), 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]".

15

Example 264

20 3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-N-hydroxy-2-
methylpropanamide (293)

o}
.OH
T
O

F
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sel ected as Exanples fromthe exenplified conmpounds. These results
denonstrate that the GPR120 agoni sts can | ower bl ood glucose in response to
an | P gl wwozelmisedsrenge. Table 4 [0845] All patents, patemusalosgsaéions,
publ i cations and presentations referred to herein are incorporated by

r ef er encq0819]t hei NMR\MOOEMHZ @\Dfu;érvfoa @t JbeﬁtN\Hem}ahﬁ 9|5€{ﬂe1‘ en0d Ki,tey,
herein and the teachi n is specificatiaon i esol ved in favor of

the |att 8 & A&l Hy, %ahﬁ 7c90<ﬁf~r’rc7t8 Bat ket Sars a?@ %88&@%@&95@%%@ -on of
a word or;phs age, apf Rgslehisit, @ 4t he y40rd 106 P @s S ®ravid inthis
speci fi cat}pon ?gstgﬂbe6r esg:g\;ed B %;avor ‘gg the5I att§ gHV\ﬁ q@ {:I gﬁrred is:
1. A conpduy3dl) of.CRES Sl a/f: ,&))urmir37@ dMthraceuti cal | y accept abI e salt thereof,
wherein: the group J is absent or selected fromthe group consisting the
ring @ is selected fromthe group CEﬂahplkizﬂg of aryl het eroaryl ff/

wherein Qis I bsti are

i ndependent | y s(éT(&gﬁ %‘yf%’g ‘ﬁélﬁgf Y%?@Pé Eg VDINCQHH ewlﬁﬁ-t he
proviso that only 0, 1 or 2 of hrdroxypropamnyggy is N TI1, T2 T3 and T4
are independently selected fromthe group consisting of N, O CRl and
CR1IR2, with the proviso that o 0, 1 o of P, T2, T3 and T4 is
selected fromN and G W, W2, d W e i ndependently selected fromthe
group consisting of N, NRa, CR1, R O S, S(O and S(O2, with the
proviso that ring J is not 1, 3-

[0820] 'H NMR (400 MHz, CDCLs) 6 7.07 (d, J = 7.8 Hz, 2H), 6.98 — 6.88 (m, 3H), 6.79
10 (d,J=8.0Hz, 1H), 4.97 (s, 2H), 2.99 (s, 2H), 2.91 (t, J = 7.5 Hz, 2H), 2.80 (s, 1H), 2.41 (t,
J = 10.4 Hz, 2H), 1.47 (s, 6H). LC-MS ESI m/z: found 358.4 (M-H)".

Example 266

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-4-
methylpentanoic acid (295)

0
0 OH
0
15 Cl
[0821] 'H NMR (400 MHz, CDCl5) 6 7.25 (s, 1H), 7.06 —7.03 (m, 3H), 6.90 (d, /= 8.0

Hz, 2H), 4.95 (s, 2H), 2.99 (s, 2H), 2.89 — 2.70 (m, 2H), 2.59 - 2.54 (m, 1H), 1.88 — 1.74
(m, 1H), 0.91 (d, J = 6.6 Hz, 3H), 0.74 (d, J = 6.6 Hz, 3H).

Example 267

20 3-(4-((6-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (296)

0]
jé/\/U\OH
0]
O

Cl
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di oxol ane; El1, E2 and E3 are independently selected fromthe group
consisting of Cand N, one of X and Y is a bond, -CH2-, -CHD-, or -CD2-,
and t he owbenioaod7and Y is selected fromthe group conrtsrmsn@mﬁssqﬂ-&-,
-CHD-, -CD2-, qq -C(ONRa, -NR -0, -S-, -S(O- and -S(O2-;L is

- (CR4R5) qosatier'el vanpt40@nathCD@e3>6(6&?4(B5) 8 BleenII)aéf.@d (Wi ItHD), 650 — 666 - S— ,
- CR4=CR5- ected fro up..consi stin

and - o Oz 3 GbER (LIS A iioBBRdEm i 20 ok 68 4HoM DS 3 odh) corb(St ny o
H, alkyliﬁﬂdlgy9§%¥futed al kyl; each R1 and R2 is independently sel ected
fromthe group con5|st|ng of H deuterium halo, alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, g&%ﬁgﬁkg substltuted al kenyl , al kynyl,
substi t ut ed al kynyl , oxo, al koxy, tuted al koxy, CN, -NRaRb, -C(O) Ra,
-C(OORa, -C(O NRaRbZ,—ethbl@:@((@—Hboro—ZSRahmetBﬁl@ RalilgidobeS¢§Hu2Re]- and
optionally Rl and R2 can cylphétaexy)phdnghpropakiddc dbigt(29ncycl yl, substituted
C3_7heterocyclyl, spiro C3 _7heterocyclyl, substituted spiro
C3_7heterocyclyl, C3_7cycloal kyl, substkjuted C3 7cycl oal kyl,

spi roC3_7cycl oal kyl or spiro substituted[C3_7¢ycl oal kyl; each R3 is

i ndependent |y sel ected from the /gRoup c sty of H hal o, alkyl,
substituted al kyl, al koxy, substt e oxy, -C(O NRaRb, -NRaC(O) Rb,
-NRaRb, aryl, substituted aryl, roaryl, substituted heteroaryl,

aryl oxy, substituted aryloxy and -)CN, each R4 and R5 is independently

sel ected fron1the oup consi sting H deuteriu al kyl . substituted
o kyt . a0 B0 R i Sty b B5HD B slohal 1y tm. 356,53 21D,

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 -
HJ.

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 Gqi5. 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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and R can cyclize to forma C3_7heterocyclyl, substituted C3_7heterocyclyl,
spiro C3_7heterocyclyl, substituted spiro C3_7heterocyclyl, C3_7cycl oal kyl,
substi t utwa 2e8)/08ae3s¢| oal kyl , spiroC3_7cycl oal kyl or spir@csaisseonstsee
C3_7cycl oal kyl; each R6 is independently selected fromthe group consisting
of H, halthe calsk¥iihe csllibRitd Wi then plaksd in the Flexstatias N blet dar Péwites) feet2er oar yl |
substituted hetergaryl, cycloal kyl, substituted cycl oal kélfhii al kenyl ,

0 desyiRdRo

subst i t utBiguies REH L. "CAmBAWHs weisisdispivge éy LY R Y PO apgdilu , i
-C(ORa, < - - - ;
(O d:o%e@a%@ns with %lg\f? for Ct@g@rﬁg&g rl;le?ﬁ%tlon Mﬁﬁe&ﬂ@t with @ef?cBﬁH eac

of Ra an I'S 1 ndepen sel group consisting o '
al kyl , suybst fen2Oedinatekintybadye ho3l *Kyrior heteadingy Eluplescaneh sttendityevehs

het erqcycl yl, al.kenyl, ~alkynyl, aryl, sybstituted aryl, heteroaryl and
cubst Bt it iedar s S il e EdpinapdiTion 24 SR on e Liiber Aby m i s
0, 1, 2 QicifatiANFHRRNSRFURE RN Shd #h dnisdion davdeVth 4 525 whn 6oFRALAL, of claim
1 of Formula (B): or a pharnaceutically acceptable salt thereof, provided

t hat W arvtofi3 ‘Bhreerepdtingpoicteaqy inFluoTéseensenpiounidesoforebprnds ® wheenssisin WL and\W\B
are independeﬁtllg sel ectled fromthe group consisting of CRI rR>2 and O 4.
The conpdlhereBIAERi i¥%'%f Formula (C): or a pharnaceutical |y acceptabl e
salt thereof. 5. The corrpand of cl ai9<{n 4, .V\/ngrei n El, E2 and E3 are all C
6. The conpound of clai m 5 CHHBIEIAN X FLIVER OB EYBROYS m t he group consi sting

of - @92-,[08%610-CanfoumEPdere @BBIVEdIiR 16D% DMSO to a concentration of 20 mM to
provide stock solutions. To determine activity against human GPR120, compounds were
added with human GPR 120 stably expressing cells (described above), at eight desired
concentrations ranging from 0.00001 to 20 uM, in 96 well plates and fluorescence
intensities were measured for 90 seconds with 2-second intervals. An ECsg value
15  (concentration of the GPR120 agonist where 50% of the agonist’s maximal activity is

observed) was calculated using the changes (Max-Min) of fluorescence intensity.

[0827] To determine percent activity for a tested compound, the fluorescence intensity
value obtained at a particular concentration were compared to the maximal fluorescence
intensity value obtained for reference compound GW9508 (4-[[(3-

20  phenoxyphenyl)methyl]amino]benzene propanoic acid; British Journal of Pharmacology
2006 148, 619-628) or the compound of Example 25. When GW9508 was used as the
reference compound, the maximal activity of GW9508 at 6.7uM was designated as 100%
activity. When the compound of Example 25 was used as the reference compound, the
maximal activity of the compound of Example 25 at 2.5 uM was designated as 100%

25  activity. Typically, the GW9508 activity reached a maximum at a concentration of
approximately 6.7 UM and typically the compound of Example 25 reached a maximum
activity at approximately 2.5uM. Activities of compounds that were tested according to this
method are shown in Table 1 below. Table 1 shows the activity expressed as % activity at
5 UM compared to the maximal activity of GW9508 at 6.7 UM 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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7. The conpound of claim6, wherein in L the subscript qis 2 or 3. 8. The
conpound of claim?7, wherein the subscript qis 2. 9. The conpound of claim
8, wher eiwoG0im8e3¢(O) OZ. 10. The conpound of claim9, wheceius2eiossst 11.
The conpound of claim 10, wherein the subscript mis 1 or 2, and each R3 is
I ndependently selected fromthe group consisting of haI o, al kyl,

substitdted]al kyl, alkoxy &and substititked al Ko % he conpoundialy ¢l ai m
11, wherlei n,| eachivikd | s| i ndependenty y| sel ected% Ftb t|hd group |can&mplei Ng of
F, O, -|cH3,| (G®®sand| -|OCH [3. @R 25The| conpourid &F %l di m 12, wher ep R1|and
R2 are i|nfdepemdeninby el ettledrieemd he grblp [CBHEFYEind of *Gi | 3Rbikishceand
- CF3. 14. Thec&spmaund [of cll aiompddad)whef ei n RI-AHP'R2 dre bot h cdaipodad 15.
The conpgound of claim 14, wherein the|subscri|pt Ris [0, 1 or 2. 16y The
conpound of [cliaigydd, | Wherein eacdy R6[ 15 [mdgpendentTly [seigcted brom the
group CAMSTTIIAY 7585 FTUOYD, [ THIATEY ~HH: | reCatd | ~ICh3 34X 18055
Sl 00 TR A A I O D . S -
19. Ac mﬁm 4 ]88355;1 m ESI ra’ solit ] aLJ_)Laggept_abJ—é&al ty]f j’ﬂ 4ﬂnf
sel ect ed_r dm 418399 olup Abrisi stk of | | 123 | ~47.01 194 | 14871
2- (5- ((9-dhl|ot@®-22735d} nethy| - 21 B-W hydr pbEHz df uBdb47-ly1]) me®hoxy) L6-44 uor o- 2
, 3- di hydBo-|| 1BB.3aakent | |- §0)jacetdx7&ci d ( 285, 32.57 206 111.45
3-(4-((3, 2 di netgpibshf oneg-|8- yl143met hoky) - B6d-|di #7.00r opHenydg - 2- npf7twi pi opan
olc aciq {¢?4):106.7955 54 138.97 127 | 152.93 209 142.22

11 1242119 56 108.51 130 103.85 214 143.21

12 116.1354 59 117.58 131A 103.75 216 144.23

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 | 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 78.46 140 146.18 231 101.01

18 130.0714 70 117.72 141 143.3 241 159.62

19 | 125.53955 71 133.8 143 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 61.14

22 | 126.02425 79 3.85 146 140.72 254 146.14

23 112.7429 80 86.25 147 138.65 257 124.62

24 | 100.346555 82 24 148 113.89 258 139.95

25 | 101.766095 86 5.23 151 117.38 259 118.5

26 | 163.71235 88 118.92 152 83.81 260 16.67

27 | 143.8489 89 82.28 153 106.81 261 108.78

28 | 109.58505 90 75.86 156 148.87 262 137.39

29 | 133.53445 91 121.29 159 164.79 263 5.98

30 | 176.57625 94 98.45 160 172.13 264 110.24

31 | 149.52665 96 124.82 162 154.48 266 42.73

32 | 143.07365 99 101.53 165 158.08 267 140.82

33 | 142.9517 103 98.96 171 98.97

34 | 117.88768 106 154.51 173 159.06

35 | 60.108775 108 143.85 175 152.44

36 | 122.91405 109 72.36 176 138.42

37 | 124.67965 111 51.55 178 106

38 83.43202 112 115.42 179 105.44

40 | 95.33438 114 123.58 182 08.43

[0828] Compounds of Examples 1-29, 35-39, 70-79, 81, 84-85, 92-110, 112-116, 118-
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-(4-((2, 3-di hydr obenzof uran-7-yl ) met hoxy) - 3, 5-di f | uor ophenyl ) - 2-

nmet hyl propanoi c acid (32);

- met hyl -\80(2410(082532, 5-t ri et hyl - 2, 3- di hydr obenzof ur an- 7PCT/US2009/068576

met hoxy) phenyl ) propanoi ¢ acid (33);

3, 5- di R1p0240-127102, 131532 i el 631168513041 12y d7ohenzigHid4annd 292 P66 koxy) phen
-2- met hyl propanoic acid (

t

( 5-fpragbodlaye 20 HGeefHgss tlzar)eorcﬁqﬁgﬂdp dudhzormpards of Expaples (33342,
phe y4% 69 Qy ®h pﬁno 35595633} 133171, 173,183, and 251 wete fqund to
3] 37 PR e bR

f
((5- Fuoro I hydr obenZof uran-'7-
X
f

yl)

met ny
3-

ne

4-
h
4-
g yphemy b E@gméi&’dtélftﬁﬂﬁnm/lcan@%s@ thadboriequal to 10 uM. Compounds of

1)
(
(
t
(
t ho
( | uoro-4-((5-fluoro-2, 2-di et hyl -2, 3-di hydr obenzof uran- 7-
1) mﬁho@ﬁpﬁ%@j}ﬁ‘b 4@-4&(‘543{;%5{36&)@%@@(1@5@_@{6@3 {osmy to have an ECs of greater than 10
(4-((5-ghl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7- yl ) met hoxy) - 3-
rifluor t hyl) phenyl)-2-nethy|propanoic acid (38);
(4-((5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7-yl ) met hoxy) - 3-
| uor ophenyl ) - 2- nethylpropan0|c Bed16gicdDxample 2

(4- ((5-chloro-2, 2-di met hyGhigogs @tﬁl&é%%l?@flﬁoidiﬁ@%ez yl') met hoxy) - 3-
met hyl phenyl ) - 2- nethylpropan0|c acid

(
1)
(
1)
(
1)

3-chl qp 929‘] (Z('l%' Ehh@f&?ﬂa%tszarg bﬁ?etdhﬂdo g%o@flﬁh@&ﬁgﬁlqmﬂplf {BRménted with

met hoxy) phenyl) - hyl pr opanoi ¢ aci d
3,19- di lé¥ bB6- H%Gkﬁmdhndm@p®namdvmndgthﬂwemdﬂhydc@@éh@g&uwahnﬁdw

met hox hen [ oi.c acid (42); . . . .

5. 5 o SISt a8 by BUSRSN G RRTRy PABOSE hjrikispbheBiubineshe cels

et hoXy DB $upp RenBRtday i !D(WYFES} 18CP&hidiftid) Streptomycin, 698 nM Bovine
Insulin, 518 uM IBMX and 248 nM Dexamethasone. Glucose uptake activity is determined

3
2
y
3-
3-
3-
y
3-
(

3-
f

3-
3-
y
3-
y
3-

y

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, SmM KCl,
1.8mM CaCl,, 2.6mM MgSOy, 25mM Hepes, 2mM pyruvate and 2% BSA, 0.2 um 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—[3 H] 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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3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) met hoxy) - 3-

met hoxyphenyl ) - 2- met hyl pr opanoi c acid (44);

3- (4- (( 5-wbuoroms@ssz- di met hyl - 2, 3- di hydr obenzof ur an- 7- yl pogtusecopppdseny| ) - 2-
met hyl propanoi ¢ acid (45);

3- (4- ((2,f2ortliSPRIchy Daﬁ/le%FIdisfhyﬁfseh&idZanﬁUﬁcalﬁb&ted/ In) vied kathyFPREZYAgonRts in the
nethylpropan0|c acid

3- (3, 5- diF$sGBFR dotv(aad#lv&bo%lbcoze 200 mPempragre Ragyley dioe AL BIGH drpny Charles

yl ) met ho
AR L D T L R S T P R
y) phenylr)ltsyaod apsthpredoattmaypérgomal dlje(oﬂlajl of pentobarb1tal at 200 mg/kg. The bile

3 e (et YL 20 3 A OB R AL e T A WO e ) - 2

3-(4-((2 b%t\fdééﬂ%@mer?anéﬂ@ M@fe@@eﬂwﬁdﬁ&é@s f-ifuk SRtk thSeandéd widph ophenyl )

-2- net hyl propanoi c acid
2- ( 4- (( 2,s2hudiionref ﬁﬁﬁn%/IBLde@gﬂtn@i@éhmm)am HBSS pefseriByopyhi@ke? difdleroerdgheny| )

S a oD SR A fhoss Sl oo BN Trs paparesis iepsaeiekfomahererd Blsreskieny )

- 2- rTEt hyjnﬁll @Pﬁl@QbHag’kﬁhiﬁ: K ﬁﬁﬂtlon in a 37°C waterbath for 8 minutes. After 8 minutes the
2-(4- 2-di net hyl - 2, 3-di hydr obenzof uran- 7- gl)nethoxy) 3, 5-di fl uorophenyl)
cycl d r 0 gﬁggegrp@@gryaq 1@ shadjeq vigzgusly by hand for 30 seconds. The resulting digest is

3-(4-((2, asﬂécﬂe bY@ iPand! % ?@ﬁ%}* QLN ﬂﬂleé o W UTREAEBLs Redll gradient. To

dlfluorop enyl ) propanol ¢ aci
3- (2- chl ahgkedhé (hdizht, licodiges? istie nmatpeyile Rin37. Sin hyod fiobke M @00 K éltidn (Sigma)
yl)met hoxc%:)ng)i‘byeln.){(l)g 1r% a r{g}llfﬂ)([llgr ° Iilargg I2r(1:1Lalg§|/e?s (()f5 f?goll 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 KCl, 25mM NaHCOs3, 2.5mM CaCl,, 1.2 mM MgSO,, 1.2mM KH;,PO,) at a rate of
20  ImL/minute, using a Cellex Acu-Sys S perifusion culture system. The islets are exposed to
KRB containing glucose at 2mM for 30 minutes, followed with buffer containing 16mM
glucose for 30 minutes, then returned to 2mM glucose for a further 30 minutes, in the
presence of 0.1-100uM of the GPR120 agonist or vehicle (DMSQ). 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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2-(3,5-difluoro-4-((4-fluoro-2, 2-di met hyl -2, 3-di hydr obenzof uran- 7- yl ) net hox
y) phenyl)cycl opropanecarboxylic acid (56);

3- (3, 5- diwburorowsds3f ( 4- f | uor o- 2, 2- di et hyl - 2, 3- di hydr obe rzofUSL@Q/0F8576

yl ) met hoxy) phenyl ) - 2- met hyl propanoi ¢ acid (57);

3- (3-f | uatie-féonf (rlhh (2918-T2k R 51084110 tRe 3a521 bht)hd leRpeiaait uliedwére fasted for 6

yl ) met hoxy) phenyl ) - 2- met hyl pr opanoi ¢_aci

3- (4~ ( (4R s zanslogtiFRc iR P Sroups:- <arh%?b@éﬁ%whaﬁpsvdﬁliw%?wfbﬁm% 2-
t hyl

o 0o B0 ol i or e veicle (L7 GME. 3% TWEENBO), Compoundswere o1 hoxy)

- 3, 5- di fdelioerog beatly| Vi< yolagpatolimmekar Bino;zll glacoae legtels 6@re measured by

2t Sl AT s Myt BRUBARiTte 210 muhPerore Amintiafor of | Tt oY)

3 (4 ((2 c%irﬂioﬁﬁ& Wbodtsllbsse v Mk QRBEDYbAin %ftérsb RYREQRENEAL bY, aRd firedthdTet hoxy)

-3- fluorophenyl)-2-net hyl propanoic acid (6
3- (4- ((2,micdiwert ¢askd graflyriith 3k o glicosel a JQmB/lda Blded plenessfracaamieihents were

31 ) et o) penYh)a?ofEl YhRLR X B Ss Rb saion. by SHSPRSES {ASERI 1 uo

ro phenylpigyXiopagggnecar boxylic acid (64);
2-(5-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2, 3- di hydr

ol H jigndqpg32y! Ojﬁ@@ste' lgve@scévgre(p@@ed against time, and the incremental area under the curve
2-(5-((5-fluoro-2, 2-di net hyl -2, 3- dlhydrobenzofuran 7-yl ) met hoxy) - 2, 3-di hydr

o-| Hi nder(AUC)wf)t]atguq:Qﬁeagqndmpﬁ ®)as determined from time O using Graphpad Prism 5.01.
3| ]S |4uf)§ gp hgrrs %ve%é & cglhﬁ{j];ﬁ %16 é[zﬁkg%d;)g% fo gs 1%:9 eléltr ahd stat){stchFstign(%éXe?n_cg ’OP i
differences in AUC of compound treatment compared to vehicle was determined by non-

parametric Kruskal-Wallis test with Dunn’s post test.

15 [0833] Tables 2 and 3 below show the mean percentage inhibition of the glucose
excursion for the fifteen animals tested in each group. The compounds were tested at 100
mg/kg and the levels of blood glucose were determined in the presence and absence of the
tested compounds. The percentage of glucose reduction is reported. The tested compounds
were selected as examples from the exemplified compounds. These results demonstrate that

20  the GPR120 agonists can lower blood glucose in response to an oral glucose challenge.

Table 2
Compound % reduction AUC glucose
p 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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3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2-
nmet hoxyphenyl ) - 2- met hyl propanoi ¢ acid (68);
3-(4- ((2,80cdnmaishsslZ- 2, 3- di hydr obenzof uran- 7- yl ) net hoxy) P8TAANBloGssTO©phenyl )
-2- nethyl propanoic acid (69);
2-(2-(4-((5-chloro-2, 2- @mﬁ)mgg 2, 3-dj hydr obenzofyg an-7-yl ) met hoxy) - 3, 5-
di f1 uor ophenyl ) cyH-eproepyacette—actg{(+0)-
3-(4-((5, 6-difluoro-2, 2~E{i<iam19ﬂ€h$ﬂ 2, 3- (i hydrobenzﬁﬁ‘&uran 7-yl) met hoxy) - 3, 5-
di f 1 uorophenyl ) - 2- net hyl propanoic acid (71);
?2(4m(9'§ Ey?p?l)];)!igglrg E21(:2 di et hyI Bldlgglgalll x%%n% ee§1zof uran-7-yl ) met hoxy) phenyl )
3- (4- (((2, 2- di met hyl - iﬂf& “Eﬁ]in COEEFPEPUINGALOTMONS BEIFPHERHYI ) - 3-f 1 uor ophenyl )
-2- net hyl panoi c_aci d . o . .
3- (4- ((6 [Pg%ﬁ }lﬂ—ﬁfﬁéh%fo(f’é?‘ﬁd 23o8istxehthe ssArs iR HdrspipnErrs e likrenfidprlopano
| ¢ acl I dependent ingulinot tide (GIP), Cholecystokinin (CCK) and
3- (4- (5(5 (RO glyege iepen iyl o oRy i Bbenzof Urans Yyt Y et oxy) »5-
met hyl pheteplidle Y dp@oy )an 4578 L{GI5hice are determmed as follows.
3-(2-chloro-4-((5-fluoro-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7-
yl ) met ho{93381ers i) preeip ariangle L5781 {60Ghice (Harlan) are maintained on a regular chow
3-(2-fluoro-4- (%‘ fluorg-2. 2-dinethyl -2, 3-di hydr obenzof uran-7-
yl ) met ho §th];% a;lﬁl? 6?&11%&“ elglagc’(fdabztl)lz 7(5)1:1 the day of the experiment, mice are fasted for 6
3 (2,6 i (i Brsth b o2 LRH D) Sl RRERIN A
yI ) met hoxy) phenyl ) propanoi ¢ acid 8),

3- (4-10( 5-DPRIGY iohibjt2r sitagbptuy ht- ]21;11@/1@ thpdrvehtedezofdatiamef7acyivg G tFhbx GPR220

agonist compounds are dosed at concentrations ranging from 3-100mg/kg in 1% CMC, 2%

TWEEN 80 either by oral gavage or intraperitoneal injection (i.p.) at -30 minutes.
Sitagliptin is administered in the same dosing solution. Oral glucose at 3g/kg is
administered at 0 minutes. At 3 minutes after glucose administration, animals are

15  anesthetized with pentobarbital (40mg/mL in 10% ethanol) and at 4 minutes blood collected
by heart puncture in microtainer tubes (BD) with potassium EDTA. For Glucose-
independent incretin studies the same procedure is used but in the absence of oral glucose
administration. Dosing of GPR120 agonist compounds and blood collection are as
described above. For the GLP-1 assay, the collection tubes also contain a DPP-1V inhibitor

20  provided in the GLP-1 assay Kkit.

[0836] Insulin is measured using the Mercodia mouse Insulin ELISA Kit (ALPCO)
according to the manufacturer’s instructions. Bioactive GLP-1 is measured using Glucagon-
like peptide-1 (active) ELISA assay kit (Linco) according to the manufacturer’s
instructions. Total GIP (bioactive plus inactive) is measured using rat/mouse total GIP

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 PYY ELISA assay kit (Peninsula Laboratories),

according to the manufacturer’s instructions.

229



met hoxyphenyl ) propanoi c acid (79);
3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7- yl ) net hoxy) - 2-
met hyl phewol2pproaspssnoi ¢ acid (80); PCT/US2009/068576
3-(2-chloro-4-((5-chloro-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7-

yl ) met hoxy) phenyl ) - propanoi ¢ aci 8id18diral Example 6

3-(4-((5-chloro-2, 2-di et hyl - 2, 3- dggmﬂf@ﬁﬁ@ﬁ@furan 7-yl) met hoxy) - 2-
fl uor ophenyl) - propanoi ¢ acid (82)

3-(4- ((5-re83mr w@ex%ilch&mtsfaﬁlsc@OBG@Rhydag&ﬁﬂg@ﬁ dhdfic fmplyl it o wkeldold-

di fl uor ophenyl Bro anoic acid
ad

3- E ;]1 (( Sh@Hi: @r b/ f@lﬁﬁﬂﬂﬁ%m Zr@aéﬁﬁwrléd&fm U ﬂmﬁ-ﬂﬁa@)qiiﬂimm 2-
nmet no en nOl
5 (2 B ot R RRE Ao S 4 RRGER 120 spomishydr SR bP s IS S My - 5-

met hoxy pea i PEN 38N 80 ﬁnﬁlﬁbﬁplﬁc&@) ,1n1t1at10n of the gastnc emptymg study. Phenol red
3-(2-bronn-4 5-chl oro- 2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7-yl ) net hoxy) - 5-

met h Oxypl{ef%f%g @bgﬁglinéecbtyp@r)(lg@mlnlstered either’in an aqueous or glucose solution
2- ((4- ((Jpfosy %%Pg%%fugbs%?t hhediadydirty GhaRE PEipR) 30m i kTR H 1Y), RARRY! ) thi

0)- acetic acl
2 ( (4- ( (‘zroly atfimal?, a2e chicrifitddyby &rdicdi digioradibenad theraanrage ynpoet dfipkynghehyl ) t hi

(E) g%(etz'rgeq?%e%ﬁ PFSS“F‘F%%% 100% phegohiedrgenton . dhe{ramaiplss 25 hgraapmals from

yl') met hoxydip By lataGeMtitd a@Q/hﬁlo&setgﬂe -points following phenol red adminijstration. The
3-(4-((5-fluoro-2, 2-di met hyl -2, 3-di hydr obenzof uran- 7- yl ) met hoxy) - 2-

( tri fl uorscomeachy hl)ephdmtyd pﬁclapanpung aabcptu th{eg@))loric and the cardiac ends. Clamped
3-(4-((5- S?Or}ll’la%[ils are’ trans%erregi 8/ a 58 hﬁ; conic: a? tu %ecgrzlginlilrrlga m%: Xél?)Iﬁ?é(P v?/éb\él) i %_lamps
are removed and each stomach is cut into fine pieces with scissors and stomach content is
15  extracted by centrifugation at 3000 rpm for 10 minutes and supernatant is filtered to remove
particulates. 1mL of 1IN NAOH is added to each 2 mL of filtered supernatant for color
development. The concentration of phenol read is determined by measuring the absorbance
of the extracted material at a wavelength of 558 nm and then converted to concentration by

using the extinction coefficient of phenol red in aqueous solution.
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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(trifluoronethyl)phenyl)propanoic acid (91);

3-(7-((5-fluoro-2,2-di met hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2, 3- di hydr
0- IH|ndenN04ﬂymmmn0pan0|c acid (92); PCT/US2009/068576
3-(7-((5-chloro-2, 2-di met hyl - 2, 3- di hydr obenzof uran- 7-yl ) met hoxy) - 2, 3- di hydr
ol H i ndeElitd X}, B[ayﬁﬁ)alﬁtbin@ulaﬁisdne(a%):d uking rat insulin ELISA kit (ALPCO). Insulin and
)-3-(4-((5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof ur an-7-yl ) met hoxy) phenyl ) -2
- et hyl rﬂl‘&ﬁ?é%%ﬁVE s&g’q Qj)n@ggsd tO(those of vehicle treated animals to detérmine efficacy.
r)-3-(4-((5-fluoro-2, 2-di nmet hyl - 2, 3-di hydr obenzof uran-7-yl ) met hoxy) phenyl ) -
2- et hy|[ 84&} amdele hagh tht dgfed mice (J ackson), that have been placed on a high fat Diet

|3) ( ‘21 ((( ﬁ%ﬁﬁ% 6%%%@%%%? (?'65125 % P Pl NI QRGN QLA dhrihdd RN ded 0L, O) Pheny
3-(4- 65- fdga @ﬁ@a&:,lﬁha(ﬂizm?fdﬂ)ﬂwéék?)GQRmy@ cahpamdt dreaidminiC RFdiIbsadni l§@apheny! ) - 2-
met hyl propanoi ¢ .acid (97)

3-(3, 5- dlqorlerélﬁr@tlsam(r(asglflg ér@FIbOé 30 angreg Hyl PEMCo? fy BV EEDhS bt Bedhweight and

yl )netho I qggg | )b

2-(4-( ?ég?Ph%%éég%Bﬁgggé¥ﬁ%l- ,§ﬁ§¥ﬁ§%e%§§§%o°8?éﬁn eSlﬁetaenlf%enoxy)ace
tic aci d dven)ight fasted ammals to measure glucose and insulin. Glucose is measured using a _
§n§,|5] (( g IPC%O%;CE% ﬁé(feéls %( 28)%},& hgsulil(rjlqs rrlll%:gsfulfg smg 1¥1021sréel'r[1shu fﬁl@ilglA klit -biph

3- (5-10( 5- (fAlLlP@fcg ﬁys@hﬁhﬂaaglhyéseZex%isddrw&hﬁzt}@@&%egea& vénitlo m@kOaYhalk ko | * - bi ph

enyl]- 2-yl)propanoic acid

3-(4- ((SCbMHmm&@ﬁkalnethyl 2 3 di hydr obenzof ur an-7-yl ) net hoxy) - 5-f | uor o- 2
- propyl phenyl ) propanoi ¢ acid (102);

3- (5-f | udH84 Y- (THe- db/elomice? JRkebmyatdyltaideBatdi Wwycks olf @ pz afducalimdtixdd)foel haxy) - 2

week. GPR120 compounds are administered by daily gavage at concentrations ranging from
0.3-300 mg/kg in 1% CMC, 2% TWEEN 80. Body weight and food intake is monitored

15  daily. After 14 days of dosing, blood samples are taken from overnight fasted animals to
measure glucose and insulin. Glucose is measured using a glucometer (Ascensia Elite XL,
Bayer), insulin is measured using mouse insulin ELISA kit (ALPCO). Insulin and glucose
levels are compared to those of vehicle treated animals to determine efficacy.

Biological Example 8

20 Intra peritoneal glucose tolerance test.
[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

231



propyl phenyl ) propanoi c acid (103);

3-(4-((5-chl oro-2, 2-di net hyl
3- f Iworzopnsmsl) pr opanoi ¢ acid (104);
3-(4-((5-chl oro-2, 2-di net hyl

hyl -

- 3- 0x0- 2, 3-di hydr obenzof ur an- 7- yl ) net hoxy) - 2- et

PCT/US2009/068576

- 3- 0x0- 2, 3-di hydr obenzof ur an- 7- yl ) net hoxy) - 2-

propyl phedyQ)ufapagliocsse ket sipd @@ determined from time 0 using Graphpad Prism 5.01.

3- (4-((

3-(3-fl f
o1 ot hodiffencds i WObEm

5-chl oro-2, 2-di net hyl - 3-0x0-2, 3-di h
f1 uor Ophecl)i"}; igrs ﬂeﬁ%?’f‘fwdﬁﬁd}ﬁ%&%‘eéél ax @m@)l ier test, and statistical signi

goulll TRL MYt §or§§<a?ﬁ%t7o)3v;eﬂié1é/{;éz59@é%%ﬁﬁéﬁ B adi-

propanol ¢ aci

dr obenzof uran-7-

2nethox y) - 3-
icance of

3-(4- ((54mhhmﬁne2&®ﬁﬂ]ﬁ@ﬂhy¢m3mdxbum1demhgﬂrobenzofuran-?-yl)nethoxy)-3-
(trifluoronethyl)phenyl)-2-nethyl propanoic acid (108);
3 (4- 6(5-[0844]r OFabidy Heloxyshdwa i rnednfpelrceatagedﬁ}hmﬁb@beaﬁcgﬁwoa@eﬂcuydlam hoxy) -

- quoroghenyI
3 (4-((5-"

met hyl pr
(4 ({5 R EClBEL falai e
yl ) met hoxephpoends. YFhi2-peatchtakp Df)glammea'edm:ndn (s]rﬂ:ﬁ.c)r;ed The tested compounds were

3- (4- ((5-

y
3-
y
3-
y
3-

1)

(
1)
(
1)
(

met ho

4-10( 5-¢BR £

met hoxy) pheny

4-f | h
peay ﬁ}g@gﬁgfgﬁm B
LRRASAY |13w@r todd SBEdY hin %sﬁorfib lﬂyg{ Hbgﬁg&fs Yhaknde.

) - 2- et hyl pr opanoi ¢ aci d

)-2-meth Ipropan0|c aci d

(10
¢ tshpnpmals EﬁSWétnh Gachzraupy; W@H@HE@T vietgriesred At 3 Ruegbs gy bieny | ) - 2-
eie %etarmmec}]ln] th% pléf:seance aad a

2- dlnet

P &PARRHEdR0

4- ((5-(2-chl orophenyl) -2, 2-di met hyjfy

4- ((5-(3-net hoxyphenyl ) -

[0845]

g

‘?‘8<

met hoxy) phenyl ) - 2- nethylpropan0|c acl

2, 3-di
Piropids)!

114);

roben
€S¢E I'CS

sence ?f the tested
enzor uran- /-

I’ an-7-
emonstrate that the

dlhydrobenzofuran 7-

bbenzof ur an- 7-

2- di met hyl { 2 %3redudtigrdr ¢
IPGTT at

Example 30mg/kg
Example 10 30.7
Example 142 36.2
Example 141 30.55
Example 65 22.2
Example 16 19.4
Example 132 6.5
Example 134 30.2
Example 208 41.7
Example 77 10.4
Example 13 31
Example 209 43.6
Example 268 23
Example 64 24.9
Example 131

(racemic) 23.1
Example 178 16.3
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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yl ) met hoxy) phenyl ) - 2- et hyl pr opanoi ¢ acid (115);

3-(4-((2,2-dimethyl -5-(3-(trifluoronethyl)phenyl)-2, 3-di hydrobenzof uran- 7-
yl ) met hoxwypphewvogh3j3s2- net hyl propanoi ¢ acid (116); PCT/US2009/068576
3-(4-((5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 3-

( (di met hywandinohiteédiy] ) phenyl ) - 2- net hyl propanoi ¢ acid (117);

3-(4-((5-(di ethyl am no) -2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7- yl ) net hoxy) phe
nyl)- 2-nmnethyl propanoi ¢ aci 118) ;

3- (4- ((2,%2- di net hyt G%EI(CHDrdtOgFg%{%P-(Nw ) - 2, 3-di hydr obenzof ur an- 7-

yl ) met hoxy) phenyl ) - 2- peety! propanoi ¢ acid (119);

3-(4-((7-f|uoro-2,2—4l§;5 yl - 2, 3- di hydr obengof ur an- 4-yl ) net hoxy) phenyl ) - 2-
met hyl propanoi ¢ aci d X ;

3-(3,5-difluoro-4-((7 Q- di L2, 3-di hydr obenzof ur an- 4-

yl ) met hoxy) phenyl ) - 2- pr opa d (121);

2-(3,5-dif|uoro-4-(%j> Iz 490-2,£-di yl - 2, 3- di hydr obenzof ur an- 4-

yl ) met hoxy) phenyl) (leopropanéchrboxyk@g acid (122);

2-(5-((7-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 4-yl ) met hoxy) - 2, 3- di hydr
o- | Hi nden- | - ydrpagbermasenicdadly @eg@yable salt thereof, wherein:

3-(3,5%-difluorp-4- -fluor.o-2,2-dinet hyl - 2. 3-di hydr obenzof ur an- 4-

1) mechoxy) pheny EruB T iutior o7 shEney Iokring sfudpph et

3-(4-((5-fluoro-2, 2- det hyl - 248- di hydr oenzof ur an- 4-yl ) met hoxy) phenyl ) - 2-
met hyl propanoi ¢ aci @ (125): W~ w2 T

)-3-(3,5-difluoro-4-\ (51 uoio-2 2-diné%?zy-2,3-dihydrobenzofuran-4-y|)neth
oxy) phenyl)-2- et hylpropanoi ci d¥('1267; ’

the ring Q is selected from the group consisting of aryl, heteroaryl,
A4 1 4 1 4 1
3 T, LAY 1 A T A T
O T e O T O T
A 35 “ T3 A T8
\A1 T ? A\A‘l T3 > A\A'I T4 T s SAl T4 ,
4 1 4 1
AT 2 AANART?
1 ||3 and | I3
AN 4T AN

“A
wherein Q is optionally substituted with (R

10 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 Al, Az, A’and A% is N;

T', T, T  and T* are independently selected from the group consisting of N, O, CR'
and CRIRZ, with the proviso that only 0, 1 or 2 of Tl, Tz, T and T* is selected
from N and O;

15 W', W2, W’ and W* are independently selected from the group consisting of N, NR?,
CR',CR'R? 0, S, S(O) and S(O),, with the proviso that ring J is not 1,3-
dioxolane;

E', E? and E® are independently selected from the group consisting of C and N;
one of X and Y is a bond, -CH,-, -CHD-, or -CD»-, and the other of X and Y is

20 selected from the group consisting of -CH,-, -CHD-, -CD,-, -C(0), -C(O)NR",
-NR*, -O-, -S-, -S(0)- and -S(O)»-;
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3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2-
nmet hoxyphenyl ) - 2- met hyl propanoi ¢ acid (127);

2- (3, 5- diwbuoromsds3f ( 5- f | uor o- 2, 2- di et hyl - 2, 3- di hydr oberzofuse@/048576
yl ) met hoxy) phenyl ) cycl opr opanecar boxylic acid (128);

3- (4- ((5- chl orlois2(CR G pethyteiRo@ictiahy dioMERZRT)usatpldead Wittet KQx ) --3;,5-
di f I uor ophenyl) - 2- net hyl propanojc acid (129);

3- (3, 5-di f | uor o- R @K - rohepyb: di met hyl - 2, 3- di hydr obenzof ur an- 4-

yl) met hoxy) phegyl J e%fj:ﬁ‘ﬂ&?%("t 8089 iGisfi Br (ARPDZ and - 7
3-(4-((5-0h|o$%-2f£- I met ;ﬁfg, -ﬁ?h?gr%geﬁgggg}a%{4F§P¥%é?hoxy)phenyl)-2-
met hyl pr opanoieaclaiidindd¢@hdently selected from the group consisting of H, alkyl and

2-(4-((5-chloro-2,2-di | -2, 3-di hydr obenzof uran-7-yl ) met hoxy) - 3-
nethy&phenoxy)ac@#ﬁ&“ﬁgﬁ%p%132);

2- (4- ((4-chl orge?R2 2l R‘EISHM&?%n&n@Hy RYIERE B &P Bl corbib RS Y% Ydeurium,
nmet hyl phenoxy) acetic acid (133);

2- (4- ((5- chl or o- R3lg, dkytesubptitued kil hgydtoobeh zobuitatnd Zygtdalngt Ayl phenoxy) ace
tic acid (134); ) ) )

5 (42 (5- Sl of o- PSSR 219mal AR BEh Ibr b aarer AP e Ry Ay

di f | uor ophenyl ) buhangRER 2 @)RL3E)O)OR?, —CﬁO)NRaRb,_—NRaC(O)Rb, -SR?* -S(O)R* and
3-(3,5-d|f|uoro-4-£§5}nethoxy-2,Z-plnetyy - 2, 3-di hydr obenzof uran- 7-

y| ) méfhoxy) phenyS(O2:Eretishansioapbnki a1daR| epn(cygige: to form a Cssheterocyclyl,

et oY st Wi ey Ay PYICOARRABL N A bR 9 XY) Pheny! ) -2

nmet hyl propanoi ¢ ac
3- (4- ((5-chl or o- 25 heBerbayiciggt Gy leyd ok dli, bytdtiaienZ ofcyclanikyl; ypija®t,batyalk g, 5-

di T uorophenyl ) - 2 ot LRI R 80 &Pl 138)
each R? is independently selected from the group consisting of H, halo, alkyl,

15 substituted alkyl, alkoxy, substituted alkoxy, -C(O)NR*R, -NR*C(O)R”,
-NR'R", aryl, substituted aryl, heteroaryl, substituted heteroaryl, aryloxy,
substituted aryloxy and -CN;

each R* and R7 is independently selected from the group consisting H, deuterium,
fluoro, alkyl, substituted alkyl, alkoxy and substituted alkoxy, and optionally R*

20 and R’ can cyclize to form a Cssheterocyclyl, substituted Cs_7heterocyclyl, spiro
Cs_7heterocyclyl, substituted spiro Cs_;heterocyclyl, Cs.scycloalkyl, substituted
Cs.scycloalkyl, spiroCs.scycloalkyl or spiro substituted Cs_scycloalkyl;

each R® is independently selected from the group consisting of H, halo, alkyl,
substituted alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

25 cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, 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";

each of R* and R” is independently selected from the group consisting of H, alkyl,
substituted alkyl, cycloalkyl, heterocyclyl, substituted heterocyclyl, alkenyl,

30 alkynyl, aryl, substituted aryl, heteroaryl and substituted heteroaryl.

the subscriptk is 0, 1, 2 or 3;
the subscript mis 0, 1, 2 or 3; and
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3-(4-((5-ethoxy-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 3, 5-

di fl uor ophenyl) - 2- net hyl propanoi ¢ acid (139);

3- (4- ((5-wbenmyisassy) - 2, 2- di net hyl - 2, 3- di hydr obenzof ur anPTTyiSpomeobssiy ) - 3, 5-
di f | uorophenyl) - 2- met hyl propanoi ¢ aci d (140);

5- ((5- chl or o- 2h&subisemtlayik 021,3%, Gidaydr obenzof ur an- 7- yl ) met hoxy) - 2, 3- di hydr o- 1
H ndene- 2-carboxylic acid (141)

5-((5-flyoro-2, 2- dlneth 3- di hydr obenzof uran- 7-yl ) net hoxy) - 2, 3-di hydr o-
Hindene-%% carbox H%W of iﬁﬁ?q qu“nua(ﬁ

6- ((5-fluoro-2, 2- dhﬂethyl 2, 3-di hydr obenzof uran- 7- yl ) net hoxy) - 2- napht hoi ¢
acid (143); /

3-(4-((5- quoro\2~2 di met hyl - 2, 3- di hydr obenzof uran- 7- yl ) net hoxy) - 2-
|sopropoxyphenylbeBthoic acid (144);

3-(4-((5-chloro#2, 2-d met hyl - 2, 3- dlhydrob@nzofuran 7-yl ) met hoxy) - 2-

| sopr opoxyphenyl Nor gp@noi c aC|d 4

3-(4- ((5-chl or 0- 2 xet hyx - 2, 3¢
4 cid\(\u
y-2,2-di e - 2, 3-di hydr obenzof ur an- 7-

ethoxyphenyl)pro:
" ep5n0|c(gp|d (14%) :

ebenzof uran- 7-yl ) met hoxy) - 2-

3-(2-ethoxy-4-((

yl') met hoxy) phepy)- :

3-(4- ((5-chl oro-2-net hyl benzof ur an- 7-(§)) net hoxy) - 2- et hyl phenyl ) pr opanoi c
acid (148); , ' 1 g

3- (4- ((5- chl orB-2APhAERIFRERAHY SFerPsPle syl hereth BiRY o8-t Y r &iish¥n e nos both

met hylspr qpanoi ¢ acid (149);

3- (4- ((5-f1uoro-2,2-dinmethyl -2, 3-di hydr obenzof ur an- 7- yl ) met hoxy) napht hal en-
Lyl)

3. The compound of claim 2 wherein W' and W’ are independently selected from the

group consisting of CR'R*and O.

4. The compound of claim 3 of Formula (C):

G
/
AN
Y
(R%)
10 or a pharmaceutically acceptable salt thereof.
5. The compound of claim 4, wherein El, E* and E? are all C.
6. The compound of claim 5, wherein X is selected from the group consisting of -CH»-,
-CHD- and -CD»-, and Y is O.
7. The compound of claim 6, wherein in L the subscript q is 2 or 3.
15 & The compound of claim 7, wherein the subscript q is 2.

9. The compound of claim 8§, wherein G is —C(O)OZ.
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ropanoi c acid (150);

((di met hyl am no) net hyl ) -4- ((5-fl uoro-2, 2-di net hyl - 2, 3-di hydr obenzof ura
| ) eORowyospIsenyl ) pr opanoi ¢ acid (151); PCT/US2009/068576
(5-acetam do- 2, 2-di net hyl - 2, 3- di hydr obenzof ur an- 7-yl ) net hoxy) phenyl ) -
hyl 19x opartei dbrr@@uﬁﬂ 01823 9, wherem Zis H.

(2, 2-di net hyl - (trlfluoronethoxy) 2, 3-di hydr obenzof ur an- 7-
hoxy) ph n0|c acid (153); . 3.
(5-Flt uo?@%fv)omapf*é%}? vmeﬁ%m?o%ﬁi%m%ﬁ Lrgds saepeashRy )is 2-

benzof ur; é)znaén)d ngé‘t@@ 'ﬁ%n@@ﬂe r hsistnPGEt ?cf?nafi@/?tsﬁwtltuted alkyl,

p
2-

n -
4-

2

4-

4-

hy

4-((5-chloro-2, 2-di , 3-di obenzofuran

4-

p

4-

p

4-

- ne
yl) me

met hoxy) - 3zﬂbn%ﬁmdcubﬁmnhyMkphﬁnyl) 2- met hyl propanoat e (155);

y
(
t
(
t
(
I
(
y t
(((5 chl oro-2, 2 dlnethyl , 3-di hydr obenzof uran- 7-yl ) net hyl ) am no) pheny
0
(
(
t

R ea T uofts tohdRahd ot shgim L ahsreiy g B PArERIRi FlesterioaMno) pheny
r pan0I c agbb &&féﬁimg of F, Cl, -CHa, -CF; and —-OCH5.
(5-chl oro-2, 2-di net hyl - 3- oxo- 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) pheny

2- nethylpropan0|c acid (153%
( 5-16h1 oreFoRparesk gt daim . vdergin Ro and B pyrdpemnspdantiyrsalested from the

4-
) ZE(?2X¥?EQ g%)%gﬁ ?ﬁfﬁ §B§pghﬁ;gﬁggegig?ﬁ;an-7-y|)nethoxy)phenyl)

3

2-

cycl opropanecar boxyl i c aC|d (160);

3= (4- (( 5-14 uorBheZompoimndbhglhin® | B -vetiensin RO loadh RS firer tath 7CHs.
2

3-
3-
3
3-
ne
3
3
3
3

|
)
)
)
|

yl ) met hoxy) phenyl ) pr opanoi ¢ aci d (161)

(0]
(
7
(
(
)
(
t
(
)
(
(
(
(
)
(
c
)
(4 1()( 5 f | U0 e c’ompourrﬁopc}ialm 14% wherdl rclirchoebs% szc(%fplflkqsn(_)jl_ grl Q met hoxy) phenyl) acet

16. The compound of claim 15, wherein each RC is independently selected from the

group consisting of fluoro, chloro, -CH3, -C,Hs and -CFs.

A’ 1
32 T,

L

AR T?’,
17. The compound of claim 1, wherein, the ring Qis A .
18. A compound of claim 17, wherein ring J is absent and each R? is independently

15 selected from the group consisting of alkoxy, substituted alkoxy and halo.

19. A compound of claim 1 or a pharmaceutically acceptable salt thereof selected from

the group consisting of
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);
20 3-(4-((2,2-dimethylchroman-8-yl)methoxy)-3,5-difluorophenyl)-2-methylpropanoic
acid (31);
3-(4-((2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluorophenyl)-2-
methylpropanoic acid (32);
2-methyl-3-(4-((2,2,5-trimethyl-2,3-dihydrobenzofuran-7-
25  yDmethoxy)phenyl)propanoic acid (33);
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acid (162);

3-(2-ethyl-4-((5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof ur an- 7- yl ) net hoxy)
phenyl ) prwpanwimsosci d (163); PCT/US2009/068576
3-(4-((5-fluoro-2, 2-di nmet hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2-

i sopr opyl phenyid-)3,pdo@noi g (2325 drifnt6d)-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
3-(4-((5-fluoro-2,2-di nmet hyl - 2, 3-di hydr obenzof uran- 7- yl ) net hoxy) - 2-
(trifl uorBBYREPyIOIsREFPYor opanoi ¢ acid (165);

3- (4-((5-chl 0@542(1(§:fﬂliof83-§,chlir'n%g@{-%g%ﬂ&&@ﬁ&&BMﬁ@ﬁfﬁ)h}’e'tﬁdES_'39XY) - 2-

i sopropyl phenyl ) propanoi ¢ aci
3- (4- (( 5-moéthylpbery])22-thettetl pryppardiSadd 34y obenzof ur an- 7- yl ) net hoxy) - 2- et hyl phe

3 (- B BP et orbibl S b REL Agtimsthyl- 3y By uBbs ORI R IR Roxy) - 2

3-(4-€(5-chlor

(trifl uorpembinvilyl RheRyhyIBfPRANOLEIRSEH)d (168);
3-(4-((2, 2-di net hyl - 2, 3-di hydr obenzof uran- 4-yl ) net hoxy) - 2- et hyl phenyl ) pr opa
noi ¢ aci d ( 16P¢3-{luoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-

-3 (4- ((&s -2 2.dji net hyl - 2. 3- di hydrobenzof ur an- 7-yl ) et hoxy) - 3-
12I uo§0pﬁ§ﬁﬁ3}%ﬁ§<&ﬁ%ﬁeﬁw— -%gt;%)[r%pag&c c’fllctd){%f enzof uran-7-yl) met hoxy)
(Sr) - 3- (4- ((5-FM-g5ehRr @20 diciil-23-dhddloyerohanz otylnadhdxyy/3) met hoxy) - 3-

fl uor ophenyl ) - 2- et hyl propanoic acid (171);
) - 3- (14- ((Biftiorgpethl) Phef e Ath Ipopai iy arid b8z of ur an- 7- yl ) met hoxy) - 3-

s 1 er e Iy QRSS2 AN OB PEA B o oy
(trifl uorfaresghghylplenythylpZoparbdiowkidr@®Panoi ¢ acid (173);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
methylphenyl)-2-methylpropanoic acid (40);
15 3-(3-chloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (41);
3-(3,5-dichloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (42);
3-(3,5-dichloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
20 yl)methoxy)phenyl)-2-methylpropanoic acid (43);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
methoxyphenyl)-2-methylpropanoic acid (44);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (45);
25 3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (46);
3-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (47);
2-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)
30  phenyl)cyclopropanecarboxylic acid (48);
3-(3,5-difluoro-4-((2-methyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (49);
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3-(4-((3,3-dideuterio-5-fluoro-2,2-dinethyl -2, 3-di hydr obenzof uran- 7-

yl ) met hoxy) phenyl ) - 2- net hyl propanoi ¢ acid (174);

3-(4- ((3,80dnhansdbsri o- 5- chl or o- 2, 2- di et hyl - 2, 3- di hydr olpemastamanss7e yl ) net h
oxy)- 3-fluorophenyl)-2-nmnethyl propanoic acid (175);

3- (4- ((3, 3-di drut-@22aimethiyl-030diRydtobdnaiun-4-3])3xeth dxy B Gbdifinodophaiid)72-y| ) met h
oxy) - 3-(trif|uoronethy|% henyl ) - 2- net hyl propanoic acid (176);

3- (4- (( 5-eHhyPERPINAC AFiEPY | - 2, 3- di hydr obenzof ur an- 7- yl ) met hoxy) phenyl ) - 2-
met hyl propanoit

(4P R or s BT LR Sidobengotnct s metiony) 5 Siluproprsn)
f I uor ophenyyloprapanenibpikpiopaddlo; aci d (178);
di et By phenyl 3 P p2be e gy benzofiants ¥ hiethoxs 5 Endorophenyt)-2-

3- (3, 5- difid HPpRspAndiC AciarEMy | benzo[ b] t hi ophen-7-yl) net hoxy) phenyl ) - 2-
180);

nmet hyl propanoi c "aci d ( )
2- ( 5- ((2- met hy2-Ge23[dbinethybpRedihydrybynrefunax )y Meshakiyhy drdiflbpropheteh- | -yl ) ace

ti id (181): o
2 ?6??(5-Cf(yF§81)>d£?’é‘?“ﬁ¥bc?ﬁ‘P§]é$ 59 32)3- di hydr obenzof ur an- 7-y1 ) met hoxy) - 1 , 2, 3, 4-

t et r ahydr onapg-had(en=dimgthlyBe 8t diky@eb&hz6A8&)-7-yl)methoxy)-3,5-
2-(6-((5-chloro-2, 2-di net hyl -2 3-dihydrobenzofuran-%-yl)nethoxy)-l,2,3,4-
t et r dRy drdugsnpheay BAtopaRgis agdi(34: aci d (183) :

(3o or S e e 2 e o7
3- (4- (( 5-ytmhanaxydphengi)PembthlyipZo@mdichydr @6gnzof ur an- 7- yl ) met hoxy) phenyl ) - 3-
met hyl but anol C2—(ai’>?5i—9iiffu]6§()5—21£((4—ﬂuoro—2,2—dimethyl—2,3—dihydrobenzofuran—7—yl)methoxy)
phenyl)cyclopropanecarboxylic acid (56);
15 3-(3,5-difluoro-4-((4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (57);
3-(3-fluoro-4-((4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yD)methoxy)phenyl)-2-methylpropanoic acid (58);
3-(4-((4-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
20  methylpropanoic acid (59);
2-(4-((2,2-dimethyl-4-(trifluoromethyl)-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorophenyl)cyclopropanecarboxylic acid (60);
3-(4-((2,2-dimethyl-4-(trifluoromethyl)-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorophenyl)-2-methylpropanoic acid (61);
25 3-(4-((2,2-dimethyl-4-(trifluoromethyl)-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (62);
3-(4-((2,2-dimethyl-4-(trifluoromethyl)-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (63);
2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-difluoro
30  phenyl)cyclopropanecarboxylic acid (64);
2-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-
1H-inden-1-yl)acetic acid (65);
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3-(4-((5-fluoro-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7- yl ) net hoxy) phenyl ) - 3-

nmet hyl

but anoi ¢ acid (186);

3- et hyl -\80(2410(082532, 5-t r i net hyl - 2, 3- di hydr obenzof ur an- 7PCT/US2009/068576
yI ) met hoxy) phenyl ) but anoi ¢ acid (187);

3-(4-((5- chI orne3(es Shiordp Peafizmethyt-ar3-dhldrobstbhpant amejethoxyh-RrBedihoky) heny | )

-2- methylp

4- (4-(

(5 lmiqslo -yl)acesic @rigdp

noic acid (189 ;
i 1| wor b i G EBIOrT 3 dms iy 3 3 dibydiobsnagfuan Ty hmethosy 35, 5.
yl ) met hoxdiflypdreplydnybheit- mnmymrapandlc(abﬁl)om)

(511 uor o/ 36k op) £ OLBOAZON U191 21 6 CYCLOREIN iy 32t hoxy) pheny!) -
2- (5-((5 Iﬁétﬁé’{@hél'ﬁﬁﬁlnﬁ&ﬁﬁﬁ%%diéaad%w) cyclopentane] - 7-yl) met hoxy) - 2, 3-di h

4-(3, 5-

3(4§5

ydr ol H

fan0|c acid (188);
7| - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) phenyl ) but a

i nden-T-yl")acetic acid

3-(4-((5-fl uor3o€48(}€2§pilm[hbbﬁéedlh}’@nb@zbfumiy%iyd))pmﬂlmép ~7difluorophenyl)-2-

?gxrg%tﬁgsg%@%@%?@g? gngg:‘grgﬁgg)l -cycl opent ane] - 7-

yl') met hoxy) phenyi- M&Qcﬁ]@i@@%ﬁ@ﬂﬁ@&yj di8y@ebehZohR4-7- yl)methoxy) 3,5-
(5-chl oro-3H spiro[ benzofuran-2,1"'-cycl opent ane] -

yl ) me ho@ﬂ%@h@qnybm&ﬁ@md)aa@waceqw _
(2, 2, 5- 14 | MRS BYif o324 VAL RACNZ Al aRIbe Az ot TBE D9 ¥LBRGMY S ) but anoi ¢

4- (4- (( 5-difth@bphedyR-Hinaeiylprbpadod-aidydy,obenzof ur an- 7- yl ) met hoxy) phenyl ) but a

yl) et
2- (4-(

3-(4-

(4-((5,6-difluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl )methoxy)phenyl)-2-

3-(4-(((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)oxy)methyl)-3-fluorophenyl)-2-

3-(4-((6-fluoro-4H-benzo[d][1,3]dioxin-8-yl)methoxy)phenyl)-2-methylpropanoic

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-

3-(2-chloro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-

3-(2-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-

3-(2,6-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-

4- (4-(
acid (196) ;
noic acid ( 1973)
methylpropanoic acid (72);

15
methylpropanoic acid (73);
acid (74);

20  methylphenyl)propanoic acid (75);
yl)methoxy)phenyl)propanoic acid (76);
yl)methoxy)phenyl)propanoic acid (77);

25
yDmethoxy)phenyl)propanoic acid (78);
methoxyphenyl)propanoic acid (79);

30  methylphenyl)propanoic acid (80);

3-(2-chloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-

yDmethoxy)phenyl)-propanoic acid (81);
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4-(3,5-difluoro-4-((2,2,5-trinmethyl -2, 3-di hydr obenzof uran- 7-

yl ) met hoxy) phenyl ) but anoi ¢ acid (198);

4- (4- (( 5-wbl20r0082332- di et hyl - 2, 3- di hydr obenzof ur an- 7- yl Poetuseoopesd & -

di f | uorophenyl ) butanoic acid (199);

4- (4- ((5-f 1 uorde((2-ction®Rydimet34-Q ity dlobarzofutai-ynydthash2oxy) phenyl ) - 2-
nmet hyl but anoi ¢ acid (200); .

4- (4~ (( 5-TrRhsng)-Propapeic AGId-82)3- di hydr obenzof ur an- 7- yl ) met hoxy) phenyl ) - 2-
met hyl but anoi ¢;_acj €. e SPT DX WT e By

(4 (5 11 o oe 3| Sl Re LRy s Oy By s Re s SR Ry - -

met hoxy phifiydrp prenybp@ipencc hdd (83)2) ;

G oot or o 2 2l ey b 23 0 I OB ORI 2% A aoy) - 3

met hoxyphenyl )
r) - 2- (5- (handd RSy %rgpaqbgedrcm(lgz‘)goz fji hydr obenzof uran-7-yl ) met hoxy) -2, 3-di h

1
ydrol H inden-T-yl)acetic acid ( );
(Sr) - 2- ( 5- (( 5-R-ooord-ASelilyrso-R\A-dimeBhydiZ3 dihgBrobzofodivran-77¥ yhgthetyhdxy) - 2, 3-d

i hydrol H_inden-| - acetic acid (205);

3-(4-(( 5-%%F%§3@h§?3§ipé?w1?ﬁq {8§2,di hydr obenzof ur an- 7-

yl') met hoxy) phenyl piorRANGLh] 661X -(REkahy1-A 3-dihydrobenzofuran-7-yl)methoxy)-5-
)-2-(5-((5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl gmat hoxy) - 2, 3-di hy
dr ol HO i raethoxyphonyl pseraneicgeid80207) ; (

5 e D SRRSO A A TR . >

2- ( 3-f | uakeddadid B7] uor o- 2|, (2: Sflmet hyl - 2, 3- di hydr obenzof uran- 7-
yl) methoxy) phe2rjel(|4—)(?ggﬁlgr%tggﬁ?nelgt%gdt?ﬂgydlililfdrg‘t?eingof(uga%%)—;yl)methoxy)phenyl)thio)—
acetic acid (88);
15 (E)-3-(2-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylh)methoxy)phenyl)acrylic acid (89);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
(trifluoromethyl)phenyl)propanoic acid (90);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
20 (trifluoromethyl)phenyl)propanoic acid (91);
3-(7-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro- 1H-
inden-4-yl)propanoic acid (92);
3-(7-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-
1H-inden-4-yl)propanoic acid (93);
25 (R)-3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (94);
(8)-3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl )methoxy)phenyl)-2-
methylpropanoic acid (95);
3-(4-(((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)amino)phenyl)-2-
30  methylpropanoic acid (96);
3-(4-(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-carboxamido)phenyl)-2-
methylpropanoic acid (97);
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2-(4-((5-chl oro-2, 2-di net hyl - 2, 3-di hydr obenzof uran-7-yl ) met hoxy) - 3-

fl uor ophenyl ) cycl opr opanecar boxylic acid (210);

4- (4- ( (5-wbuoroms2332- di net hyl - 2, 3- di hydr obenzof ur an- 7- yl pagtusecogpopsseanyl ) - 3-
met hyl but anoi ¢ acid (211);

4- (4- ((5-chl orpexs- arﬂiiol’ﬁetmyﬂ fldord-22 -iraktbiden 2-dihydasbekzofljaret-hoxy) phenyl ) - 3-
nethylbutan0|c aci d
2- (3, 5- d|3ﬂ%]i“?5<3’/3p}(e(15bf2| ‘?}B‘P’@’-PQOPZInﬁiCr‘Fé{dHanZ 3- di hydr obenzof ur an- 7-

b {4 (5 ohl orot 53 ch Rt T By e GBRE LA T ARy 515
di f | uor obenizi®9);cycl opr opanecar boxylic acid (214);
3?/)'- § fre g}(z)x)zl) gkgwg%lcglﬁgﬁg%élgﬁ}gl ?géi?‘gfgr%%fr:]nzz%ffu%gr?lg:yX)-methoxy)—[1 1"-biphenyl]-

2-(5- ((222 1?@@5@4 ad PlodRy! - 2, 3- di hydr obenzof uran- 7-yl ) met hoxy) - 2, 3- di hydr
ol H inden- )acetic aC| d (216)

Y2 (5 ( (6.1 ool 5o -Pdtdigethy -3 Seklihydtobtentuoin alnedydxyit Kdxphenz|13- di hy

drol H d (217);
3r?2 fl ugj% Efo?%/@)“?i%gci @@ﬂ_ spi(ro[%)enzof uran-2, ' -cycl opent ane] - 7-

yl') met hoxy) phenw- 0(9rcﬁmglzcdlﬁ1w®1(2231&h drobenzofuran-7-yl)methoxy)-5-fluoro-2-
3-(4-((5-fluoro-3H spiro[ benzof uran- F, -cycl opent ane] - 7-yl ) met hoxy) - 2-

met hdXy pHEeRH pmbammlgeqlé (00) ;
2- (4 (511 uor O 2nislL s s 2o 3Nt DA EAR: il Y TRRRRHApen2y )

cyclopropanecar oxy
2-(4- ((S-prb;bﬂpl&nal)ﬁro@am& heil (R033- di hydr obenzof uran- 7-yl ) met hoxy) benzyl )
3-(4-((5-chloro-2,2-dimethyl-3-ox0-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethyl-
3-fluorophenyl)propanoic acid (104);
15 3-(4-((5-chloro-2,2-dimethyl-3-oxo0-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
propylphenyl)propanoic acid (105);
3-(4-((5-chloro-2,2-dimethyl-3-oxo-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (106);
3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-3-o0x0-2,3-dihydrobenzofuran-7-
20 yl)methoxy)phenyl)-2-methylpropanoic acid (107);
3-(4-((5-chloro-2,2-dimethyl-3-oxo-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (108);
3-(4-((5-chloro-3-hydroxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (109);
25 3-(4-((5-bromo-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (110);
3-(4-((5-(4-chlorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (111);
3-(4-((5-(4-fluorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-
30  yDmethoxy)phenyl)-2-methylpropanoic acid (112);
3-(4-((5-(3-chlorophenyl)-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)-2-methylpropanoic acid (113);
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cycl opropanecar boxylic acid (221);

3-(4-((5-chl oro-3H spiro[ benzofuran-2,1"'-cycl opent ane] - 7-yl ) net hoxy) - 2-
f | uor ophewgl2ppvospsnoi ¢ acid (222); PCT/US2009/068576
3-(4-((5-chl oro-3H spiro[ benzofuran-2,1"'-cycl opentane] - 7-yl ) net hoxy) - 2-
nmet hoxyphenyl )p(do@andicaloadihen(12-23)-dimethyl-2,3-dihydrobenzofuran-7-
3-(2-chloro-4-((5-fluoro-3Hspirof benzofuran 2, r-cycl opent ane] - 7-

yl ) met hoxX R Y WBB’%\‘@F@Y%?R?“P@%)

3-(2- chl of 0- 4-{ ..
ylgnefhog;?phen§E 3}5%3%% g@#@ﬁ%%%ﬁ@&%gf@@(ﬁhﬁho&%&&%ﬁﬁﬁia”e]

3-(2, 6- d|3d}mh@h®eyz]p}(e@51-)f21 meﬂlglpzomnd1crwtdﬂﬂ5)2 3-di hydr obenzof ur an- 7-
yl) me hoxy)ph

22
5128 a ont or ot PesTERRF 518 GirbRma iy oheavir diatshsretiranT -
I th W,I) b
)gE(4O?%%ﬂ?Iuor%R%’gqp&kg’&Em%neégﬁ%ﬂgé?%benzofuran 7-
met hoxy) phehA- 9(6yblmﬂ@p@4h)eﬁuét2s3cdla&d1@b€m@ran 7- yl)methoxy)—3—

2-(4- dr ob s
R ST At e St S T
2- (4- ((5- f 1u0r53tteaRianahden2efime@nt-2 3L dih Girebdpemi el hrethoxy)phenyl )-

y
2-(
yl)
2-(
)
| ) met hox henyl ) cycl opr | Yacetic acid (230
g %2 104- G{%gﬁﬁh§¢%ﬂéFw§p @égbénzofuran 2, I(-cyélopentane]-7-
I
4
yl)
3-(

met hoxy) p hef'g&l %(? &Ccl 818 X! l d ﬁCtFt%éz%l %%’192 @%ﬁﬂ}%drobenz?furan— -

2-et hyl -4-(( uor o- splro enzof-uran open?ane]-?-

netho&&ymhbmgbmﬂmQpanmbaWQmmﬂmQQSQkt019)
4- ((5- quoro 2 di et hyl - 2, 3-di_hydr obenzof ur an- )nethoxy% 2, 6-
3-(4 (( 7-fluoro-2,22dimethyl-2,3-dihydrobenzofuran-4- yl)methoxy)phenyl 2-"

methylpropanoic acid (120);
15 3-(3,5-difluoro-4-((7-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-
yl)methoxy)phenyl)-2-methylpropanoic acid (121);
2-(3,5-difluoro-4-((7-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-
yl)methoxy)phenyl) cyclopropanecarboxylic acid (122);
2-(5-((7-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-2,3-dihydro-1H-
20  inden-1-yl)acetic acid (123);
3-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-
yl)methoxy)phenyl)-2-methylpropanoic acid (124);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)phenyl)-2-
methylpropanoic acid (125);
25 (R)-3-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)
phenyl)-2-methylpropanoic acid (126);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methoxyphenyl)-2-methylpropanoic acid (127);
2-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-
30  yDmethoxy)phenyl)cyclopropanecarboxylic acid (128);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-3,5-
difluorophenyl)-2-methylpropanoic acid (129);
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di met hyl phenyl ) propanoi ¢ acid (233);

3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2, 6-
di met hyl pwerzyloygsosspanoi ¢ acid (234); PCT/US2009/068576
3-(4-((5-fluoro-2, 2-di et hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2, 5-
di met hyl pheny|3-@&»pahorc4d@-fludrd35)-dimethyl-2,3-dihydrobenzofuran-4-
3-(4-((5-chloro-2,2-di net géhly 2, 3-dj hydr ohenzof ur an- 7-yl ) met hoxy) - 2, 5-

2,2
di met hy| pRERRIRIPRISANDI ety tprepragr;acid (130);

3-(4-((5-fluor _%43%3:&1&&9[@1&18%{@%%jﬂéﬁﬂ&&%B&%%ME&QZ&MMW)&%W)-‘221 3-

di et hyl phenyl panoi ¢ aci
3- (4- (( 5-mé¢thppompande deidgl Bt - 2, 3- di hydr obenzof ur an- 7- yl ) net hoxy) - 2, 3-

di met hyl phenyl) pr opanpi c .aci.d (.2 ;L
2. (2 ?é Fi ;o¥iﬁggﬁﬂ?%%C'il%c%?rtﬁ?%@lﬁwrjé?g;grwa POBRSIBERURan- 7-

met ho cetic aci ;
g- (2-(4- ?%Stﬁgﬁl or 09)2562&%'&@;2%’1%? 2, 3-di hydr obenzof ur an- 7-yl ) met hoxy) - 2-
f1 uor ophenyl ) Ard-aprcblpyd-Raecdimethydei ddihgdi@penzoturan-7-yl)methoxy)-2-
3-(4-((5-fluarp-2, 2-di meth &-%,B-di hydr obenzof ur an- 7- yl ) net hoxy) - 2-
propyl phéﬂ?ﬁ%ﬁ%}%ﬁ&cgmaacoﬂ% 13941y,
3- (4- ((5- chl orpe2BHior®LIPydim3A1-dl itk @B ez Fh@ =yl md th SR Rk y)dcetic

| phenyl d (242)

propyl pnen ropanoi ¢ aci ;
3- (5-1f) uo%c{sl&lgﬁ&f | uor o- 2, 2- di met hyl - 2, 3-di hydr obenzof ur an- 7-yl ) met hoxy) - 2

3 (4 ({5 cnt or b o BRSBTS Ry - 5 1 wor o-2
- et hyl phigiytbpinepaunansic acidd133344) ;
3+(Z-ethyl =31 UOX Qitfiot-3((3-Hethoxy 22 dimety 2. 3-GinyarobeNsoforan 1. 0 U & 7~
yDmethoxy)phenyl)-2-methylpropanoic acid (136);
15 3-(4-((5-methoxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (137);
3-(4-((5-chloro-2,3,3-trimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorophenyl)-2-methylpropanoic acid (138);
3-(4-((5-ethoxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
20  difluorophenyl)-2-methylpropanoic acid (139);
3-(4-((5-(benzyloxy)-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorophenyl)-2-methylpropanoic acid (140);
5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-1H-
indene-2-carboxylic acid (141);
25 5-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro- 1H-
indene-2-carboxylic acid (142);
6-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-naphthoic acid
(143);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
30  isopropoxyphenyl)propanoic acid (144);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
isopropoxyphenyl)propanoic acid (145);
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yl ) met hoxy) phenyl ) propanoi ¢ aci d (245);

3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 2- et hyl - 3-
f | uor ophewgl2ppvospsnoi ¢ aci d (246); PCT/US2009/068576
3-(4-((5-fluoro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) -5, 6, 7, 8-

t et r ahydr onapls-(ad(8ehloryR)2pdiaeandi23-ditydrobddfiran-7-yl ) methoxy)-2-

3- (4- ((5- chl or o- 2 -3
( ((5-chl or Oq{lé]i)éwﬂang)p)a%lﬁdb%@bi c acid (248);

t et rahydr

3-(2-ethyl -5-14
yl ) met hoxy) pheny

2-di net hyl - - di hydr obenzof uran-7-yl) net hoxy)-5, 6,7, 8-

UG RO (B k002 Zulirhyhingandh Byl phenzof ur an- 7

r c acid

3- (4- (( 5-ytmheohaxy2plznghprepimdic ;i@ 7y dr obenzof ur an- 7- yl ) net hoxy) - 2- et hyl - 5-
quorgphenyI)

3-(3-

| uor o- 4-

2R R Br a3 b hash R ictyan 7- ety a0 SR REB R BRI PIF Ak oy ) - 2

- propyl plhggy! ) propanoi c acid (251);
3-(4-((5-chloro-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 3-f| uoro- 2
- propyl phenyl3-@dpahbire2auéthylpem@fyran-7-yl)methoxy)-3-fluorophenyl)-2-

3-(3-fluar
pent yl ph

%h§%§%g-rluoro-2,2-dinethyl-2,3-dihydrobenzofuran-?-yl)nethoxy)-2

OP&noi c acid (253);

3-(4-((5-chl or gi@(#9gi net hyl - 2, 3- di hydr obenzof uran- 7-yl ) net hoxy) - 3-f | uor o- 2
pent yl phenyl

3_
yl
3_

3-

(
)
(

2-18t hyl - 3-f

gaéoganoic aci d 9%54);‘
-(for(o-florq-B 21 dips thyl-2, 32dily drebenzpiupans 7 yimedotyerspbthalean- 7-

met ho ).- hyl propanoi ¢ acid (255);
4-((5§%%?Q§@¥%fﬁgg?§%%hyl-2,3-dihydrobenzofuran-?-yl)nethoxy)-z-ethyl-3-
f 1 uor ophenyl ) -Re2wgtimdiipn apaonheth Qigi4d((§-2m6)0-2,2-dimethyl-2,3-dihydrobenzofuran-7-

3-(4-(dideuteri085-fluoro-2h2-dinethyl-2,3-dihydrobenzofuran-?-yl)nethoxy)-

yl)methoxy)phenyl)propanoic acid (151);

3-(4-((5-acetamido-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-

15  methylpropanoic acid (152);

3-(4-((2,2-dimethyl-5-(trifluoromethoxy)-2,3-dihydrobenzofuran-7-

yDmethoxy)phenyl)-2-methylpropanoic acid (153);

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-

methylbenzofuran-7-yl)propanoic acid (154);

20

2-acetamidoethyl 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-

ylDmethoxy)-3-(trifluoromethyl)phenyl)-2-methylpropanoate (155);

3-(4-(((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)amino)phenyl)

propanoic acid (156);

3-(4-(((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methyl)amino)phenyl)

25  propanoic acid (157);

3-(4-((5-chloro-2,2-dimethyl-3-ox0-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-

2-methylpropanoic acid (158);

3-(4-((5-chloro-3-hydroxy-2,2-dimethyl-2,3-dihydrobenzofuran-7-

yD)methoxy)phenyl)-2-methylpropanoic acid (159);

30

2-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)

cyclopropanecarboxylic acid (160);
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fl uor o- 2- et hyl phenyl ) propanoi c acid (257);
3-(4-(dideuterio(5-fluoro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) net hoxy) -
3- fl uor owd-2prooysy3sphenyl ) propanoi ¢ acid (258); PCT/US2009/068576
3-(4-(dideuterio(5-fluoro-2,2-dinethyl -2, 3-di hydrobenzof uran-7-yl) nmet hoxy) -
3- f 1 uor ophenyl-)4-@5arioky b prdipengi-¢,3adih gdroBa2pfuran-7-
3-(4-(dideuterio(5-fluoro-2,2-dinethyl-2, 3-di hydrobenzof uran-7-yl) net hoxy) -
3- (trif bBRSheopRhenphRinyrcioasd i) pr opanoi ¢ acid (260):

3-(3-fluoro-4-f (5 (SJﬂﬁ%f@Z,%Lcﬁfng{hgﬁ?%cllliglgd@béﬂzgﬁgﬁﬁb%%%ftﬁﬁx@%h%ﬁ%chﬁé hoxy) -2

- isopentylphenylgpropan0|c acl

3-(4- ((5-achl @63)2, 2- di et hyl - 2, 3- di hydr obenzof uran- 7-yl ) net hoxy) - 3-f | uor o- 2
- isopentyl ph | ).propanoi c acid (262); .

- (3 ai dout er T A UPRR PRS2 bR 2 e e oBuRE S OIEEF ) et hoxy) -
3- fIuorgﬂ@nﬁhgg%gﬁgn%h)g%gganoic acid (263);

3-(4-(dideuterio(5-chloro-2, 2-di net hyl -2, 3-di hydr obenzof uran-7-yl ) net hoxy) -
3- fl uor o- 2- priogi((ptiknyd-1 grdpatiyl-¢, Jadhgdrop@upturan-7-yl)methoxy)-2-

3-(4-(dideuteria(5-chl oro-2, 2-di.pet hyl - 2, 3- di hydr obenzof uran-7-yl ) met hoxy) -
5 T or OB F kR P shl PR, et - ( 6m)
3- (4- (di deut er3-a&5Fhby-0,2dirrethyl30dihydoBerohit sH-ph@nz@idxyan=- 7- yl ) net hoxy) -

3- (trifluoroneth I)phenyl3-2-nethy£froggnoic acid (266);
3- ( 2-1But yrifopemehex v-phemylfnropangicacid di6fst hyl - 2, 3- di hydr obenzof ur an- 7-

315 buty L4 (Lo BRSSP oo BB IR % 1) et howy) - 3
f | uor ophemyprdpsiEan iptoraabid acI63H6);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethylphenyl)
propanoic acid (167);
15 3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
(trifluoromethoxy) phenyl)propanoic acid (168);
3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-2-ethylphenyl)propanoic
acid (169);
(R)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
20 fluorophenyl)-2-methylpropanoic acid (170);
(5)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (171);
(R)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (172)
25 (8)-3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (173);
3-(4-((3,3-dideuterio-5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (174);
3-(4-((3,3-dideuterio-5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-
30  3-fluorophenyl)-2-methylpropanoic acid (175);
3-(4-((3,3-dideuterio-5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-
3-(trifluoromethyl)phenyl)-2-methylpropanoic acid (176);
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3-(4-((5-fluoro-2, 2-di met hyl - 2, 3-di hydr obenzof uran- 7-yl ) net hoxy) - 3-
(trifluoronethyl)phenyl)-2-mnmethyl propanoic acid (269);
- (4- (( 5-wbl20100082532- di et hyl - 2, 3- di hydr obenzof ur an- 7- yl Pogtuseoopped76
uor ophenyl ) -2, 2, 3, 3-tetradeut eri opropanoi c acid (270);
- (3-f 1 uor 0- 4-3-(45¢(Fictii®3 B3-Angdithe LIy dih2didbehdopid oD enmadthis:anphenyl) ) 2ret hoxy) - 2
propyl phenyl) -2, 2, 3, 3- tetradeuterlopropan0|c acid (271);

2- et hfPetéylePéP‘E)‘C&lei((B Bh uor o- 2, 2- di net hyl - 2, 3- di hydr obenzof ur an- 7-

- (

| th h | ;

%ge f|8)c())r%p4ej(q%/4 %(? %ﬂ%ﬁ%‘ﬁﬁ thy@lg@@%%&%ﬁ%?%g lﬁ%%‘tﬁééz%) yl ) met hoxy) - 2
met hyl phenythepylpganethglparpadoi¢ 2¢id)(178);

3-
P Sty U ST ALAI G ) et o) -1 or -
y

- (3- et hydim@eh{phed 14925 Pméic2ict (qqyj'ayl 2, 3-di hydr obenzof uran- 7-

| ) met hoxy) phényl )propanoi ¢ acid 75) ;

3-(4- ((5- chI orit3-difthonetH(2- m.@_tl@lhstnm{u}tbll@ehfzm’r’ﬂi)muhmy)p)hﬁeﬂh@xy) 3-

et hyl phenyl tfl anai c 3@90)(

3- (3- et hy'CALP{B2PY'G S di rret hyl - 2, 3- di hydr obenzof uran- 7-yl ) met hoxy) phe
nyl)- 2-net hy|23(53@@—ﬁh%tﬁylﬁéﬂzd[t(]ﬂﬂ(ﬁﬁlen 7-yl)methoxy)-2,3-dihydro-1H-inden- 1-yl)acetic

3-(4- %(5 chl oro-2, 2-di net hyI 2, 3-di hyd%obenzofuran -yl) met hoxygl 3- et hyl phe
nyl ) -102 r?étq{ylﬁb)raopanm c acid (278)

3-(2-((5-chlor i Yy hy: AR- (- ) )

o1 e b pheéggq S(%rffglgg)ﬁ%,?cchré%}h 12237%3_{}&}186&{28&%@9 yDimethoxy)-1,2,3,4

3-(3-((5 teﬂﬁallqﬂﬁmaplﬂhﬁlbmr&tﬁ)alcetih Ridl(18otr obenzof ur an- 7- yl ) met hoxy) phenyl ) - 2-
met hyl propanoi ¢ aci d

2-(6-((5- chl(oro 2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-1,2,3,4-
tetrahydronaphthalen-1-yl)acetic acid (183);
15 3-(3-chloro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)-2-methylpropanoic acid (184);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-3-
methylbutanoic acid (185);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-3-
20  methylbutanoic acid (186);
3-methyl-3-(4-((2,2,5-trimethyl-2,3-dihydrobenzofuran-7-
yD)methoxy)phenyl)butanoic acid (187);
3-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (188);
25 4-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)butanoic
acid (189);
4-(3,5-difluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)butanoic acid (190);
3-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)phenyl)-2-
30  methylpropanoic acid (191);
2-(5-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)-2,3-dihydro-
1H-inden-1-yl)acetic acid (192);
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3-(4-((2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) phenyl ) pr opanoi c
acid (281);

3-(4- ((2,eodnmashislZ- 2, 3- di hydr obenzof uran- 7-yl ) net hoxy) poengk)09De8576
nmet hyl propanoi ¢ acid (282);

3-(4-((5- fIuoKD@Q«Z{HbﬂEBhybﬂaﬂﬁnﬂﬁmmdmobe@aepuﬁamﬁJFyI)nethoxy)-2,3,5-
trinethylphqﬁg propanoi c acid %283)

3- (4- (( 5-YRnshexyhEnyghpropanic acid ]eﬂ3ﬂ’ydrobenzofuran 7-yl ) nmet hoxy) - 2, 3, 5-

trimet hyl phen
3-(4- ((5-f1 uo)rdo4g g%%g&o?%asﬁhg b&rggoﬁ)“’zanfl-c?%]l BoemeL - 7-y1 ) met hoxy) - 2, 3-

g' m;t hy|5Mﬁl{@hdmlﬂmaybmlmmnewﬁquhc acid (194); S
H:|(n;j (n |E:y|;) %4[2 (é g]g g?l;%g)oflbe%zgf?ﬁ(n ?cyc ?)E:r?tane]?ﬁ_ I hydro-

2-(5- ((5 &mgk Hep 9D OPMNO&NE Y1959XY) - 2, 3-di hydro-1 H-inden-1-yl)acetic
acid (28 g@p ?Pgogropoxyp§;¥gln 3- yl)nethoxy) 2, 3-di hydro-1|

H i nden-1 - y| ) &b@lt G(a 2§§eirume(t}238@,3 Qll(ydro(b(snzofuran 7- yl)methoxy)phenyl)butan01c acid
H-indazongﬁyl)nethoxy)-3,5-difIuorophenyl)-2-nethy|propanoic acid (289);
3-(3,5 di# or o- 4- ((2- et hyl benzo[ d] oxazol - 7-yl ) net hoxy) phenyl ) - 2-

net hyl pr 0pan0|£(4aé(51éh(02&@)2rdlmeth 1-2,3-dihydrobenzofuran-7- yl)methoxy) henyl)butanoic
2-(6-((5-fluoro-2, 2-di net hyl - dlhydrobenzofuran yI)net%oxy)benzofuran-

3- ylPacexidc(188kd (291); _
22 (7- (511 oror 22 gl READY 8.3 I CRRDG SR AR 411 ) ot howy) - 2- 0xo- 2
3- (4- ( ( 5y jnuak@cyZphengi) brhidvit acld 3198)hydr obenzof ur an- 7- yl ) met hoxy) phenyl ) - Nhy
droxy- 4-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorophenyl)butanoic acid (199);
15 4-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylbutanoic acid (200);
4-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylbutanoic acid (201);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
20  methoxyphenyl)propanoic acid (202);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
methoxyphenyl)propanoic acid (203);
(5)-2-(5-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl )methoxy)-2,3-dihydro-
1H-inden-1-yl)acetic acid (204);
25 (5)-2-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-
1H-inden-1-yl)acetic acid (205);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylhmethoxy)phenyl)propanoic acid (206);
(R)-2-(5-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-
30  1H-inden-1-yl)acetic acid (207);
(R)-2-(5-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-
dihydro-1H-inden-1-yl)acetic acid (208);
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2- met hyl pr opanam de (293);

3-(4-((5-fluoro-2,2-di met hyl - 2, 3-di hydr obenzof uran- 7- yl ) net hoxy) phenyl ) - Nhy
dr oxypr opaoaniods0(3294) ; PCT/US2009/068576
3-(4-((5-chloro-2, 2-di net hyl - 2, 3-di hydr obenzof uran- 7-yl ) met hoxy) phenyl ) - 4-
met hyl pent anoiX(ZBaftudto{L2@5)tuoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-

3-(4-((6-chl oro-2,2-djnethyl -2, 3-dih drobenzofuran 4-yl) met hoxy) - 2, 3-

di met hyl @ﬂmhwmﬁaﬁawl%mne%mx igagid

3- (2- et hoxy- 4- i@z@g%'&l%&ﬁ c%nfée't}g# E%&}@@BQ{%}’&&?? ﬁHJtH&a@ﬁ'

yl ) met hoxy) phenyl ) propanoi c aci A conposition- conprising a
conpound fhfor@hpnyim@mmprcmaaembo:kyhoadl@ (2rg; a phar maceuti cal |y acceptabl e

(r;g;urj:‘ (r:t ure 01%@4 &ééfu@%gﬁ? n?%}h?{ ?g?a‘iqp}ﬁ%gggn%f) %ié' Y ; %gﬁlﬁeﬁﬂg gel ect ed

fromthe @étﬁﬂguﬁg&@aglﬁl(gm)of Type | diabetes, Type Il diabetes and
nmet abol i ¢ syndronme. 22. The use of claim 21, wherein said disease is Type

|1 di abetes. 2B(4- @é@hbﬁoa%@mﬁdmlr@ bﬂlhadlybb@m@fm‘ﬁnﬂbé]m@hqut)ldlewl)13ﬁ t he
manuf acturethol& a rre%i]ﬁa(gf t for lowering blood glucose. 24. Use of a
conpound "B ARy BHE %6 inms 1 to 19 in the manufacture of a medi canent

for nodul ati ng-@R4ZRACH (B -fliororR, B dfiféthyl-2,3-dihydrobenzofuran-7-
10 yl)methoxy)benzyl)cyclopropanecarboxylic acid (213);
2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3,5-
difluorobenzyl)cyclopropanecarboxylic acid (214);
3-(4-((2,2-dimethyl-5-phenyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (215);
15 2-(5-((2,2-dimethyl-5-phenyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-dihydro-
1H-inden-1-yl)acetic acid (216);
(R)-2-(5-((6-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-2,3-dihydro-
1H-inden-1-yl)acetic acid (217);
3-(2-fluoro-4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
20 yl)methoxy)phenyl)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);
25 2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)benzyl)
cyclopropanecarboxylic acid (221);
3-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)-2-
fluorophenyl)propanoic acid (222);
3-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-yl)methoxy)-2-
30  methoxyphenyl)propanoic acid (223);
3-(2-chloro-4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
yl)methoxy)phenyl)propanoic acid (224);
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3-(2-chloro-4-((5-chloro-3H-spiro[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-
ylD)methoxy)phenyl)propanoic acid (226);
3-(2,6-dichloro-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (227);
2-(2-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)cyclopropyl)acetic acid (228);
2-(2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)cyclopropyl)acetic acid (229);
2-(2-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
yDmethoxy)phenyl)cyclopropyl)acetic acid (230);
2-(2-(4-((5-chloro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
yDmethoxy)phenyl)cyclopropyl)acetic acid (231);
3-(2-ethyl-4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentane]-7-
ylh)methoxy)phenyl)propanoic acid (232);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,6-
dimethylphenyl)propanoic acid (233);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,6-
dimethylphenyl)propanoic acid (234);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,5-
dimethylphenyl)propanoic acid (235);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,5-
dimethylphenyl)propanoic acid (236);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (237);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (238);
2-(2-(2-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)cyclopropyl)acetic acid (239);
2-(2-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
fluorophenyl)cyclopropylacetic acid (240);
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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-yl)methoxy)-2-
propylphenyl)propanoic acid (242);
3-(5-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methylphenyl)propanoic acid (243);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5-fluoro-2-
methylphenyl)propanoic acid (244);
3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (245);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethyl-3-
fluorophenyl)propanoic acid (246);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5,6,7,8-
tetrahydronaphthalen- 1-yl)propanoic acid (247);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-5,6,7,8-
tetrahydronaphthalen-1-yl)propanoic acid (248);
3-(2-ethyl-5-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylh)methoxy)phenyl)propanoic acid (249);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-ethyl-5-
fluorophenyl)propanoic acid (250);
3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
propylphenyl)propanoic acid (251);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
propylphenyl)propanoic acid (252);
3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
pentylphenyl)propanoic acid (253);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
pentylphenyl)propanoic acid (254);
3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)-2-methylpropanoic acid (255);
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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3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluoro-2-ethylphenyl)propanoic acid (257);
3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluoro-2-propylphenyl)propanoic acid (258);
3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (259);
3-(4-(dideuterio(5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (260);
3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
isopentylphenyl)propanoic acid (261);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
isopentylphenyl)propanoic acid (262);
3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluoro-2-ethylphenyl)propanoic acid (263);
3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluoro-2-propylphenyl)propanoic acid (264);
3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2-methylpropanoic acid (265);
3-(4-(dideuterio(5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (266);
3-(2-butyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylh)methoxy)phenyl)propanoic acid (267);
3-(2-butyl-4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)propanoic acid (268);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
(trifluoromethyl)phenyl)-2-methylpropanoic acid (269);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
fluorophenyl)-2,2,3,3-tetradeuteriopropanoic acid (270);
3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
propylphenyl)-2,2,3,3-tetradeuteriopropanoic acid (271);
3-(2-ethyl-3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yDmethoxy)phenyl)-2,2,3,3-tetradeuteriopropanoic acid (272);
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3-(3-fluoro-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-
methylphenyl)propanoic acid (273);

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-fluoro-2-
methylphenyl)propanoic acid (274);

3-(3-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (275);

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-
ethylphenyl)propanoic acid (276);

3-(3-ethyl-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-
2-methylpropanoic acid (277);

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-3-ethylphenyl)-
2-methylpropanoic acid (278);

3-(2-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
ylh)methoxy)phenyl)propanoic acid (279);

3-(3-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (280);

3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)propanoic acid
(281);

3-(4-((2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (282);

3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3,5-
trimethylphenyl) propanoic acid (283);

3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2,3,5-
trimethylphenyl)propanoic acid (284);

3-(4-((5-fluoro-3H-spiro[benzofuran-2,1'-cyclopentan]-7-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (285);

2-(5-((5-chloro-2-isopropoxybenzyl)oxy)-6-fluoro-2,3-dihydro-1H-inden- 1-yl)acetic
acid (286);

2-(5-((5-chloro-2-isopropoxybenzyl)oxy)-2,3-dihydro-1H-inden- 1-yl)acetic acid
(287);

2-(5-((2-isopropoxypyridin-3-yl)methoxy)-2,3-dihydro-1H-inden- 1-yl)acetic acid
(288);
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3-(4-((1H-indazol-7-yl)methoxy)-3,5-difluorophenyl)-2-methylpropanoic acid (289);
3-(3,5-difluoro-4-((2-methylbenzo[d]oxazol-7-yl)methoxy)phenyl)-2-
methylpropanoic acid (290);
2-(6-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)benzofuran-3-
yl)acetic acid (291);
2-(7-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)-2-oxo-2H-
chromen-4-yl)acetic acid (292);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-N-
hydroxy-2-methylpropanamide (293);
3-(4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-N-
hydroxypropanamide (294);
3-(4-((5-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-7-yl)methoxy)phenyl)-4-
methylpentanoic acid (295);
3-(4-((6-chloro-2,2-dimethyl-2,3-dihydrobenzofuran-4-yl)methoxy)-2,3-
dimethylphenyl)propanoic acid (296); and
3-(2-ethoxy-4-((5-fluoro-2,2-dimethyl-2,3-dihydrobenzofuran-7-
yl)methoxy)phenyl)propanoic acid (297).

20. A composition comprising a compound of any one of claims 1 to 19 and a

pharmaceutically acceptable carrier.

21. Use of a compound of any one of claims 1 to 19 in the manufacture of a medicament
for treating a disease or condition selected from the group consisting of Type [

diabetes, Type II diabetes and metabolic syndrome.
22. The use of claim 21, wherein said disease is Type Il diabetes.

23. Use of a compound of any one of claims 1 to 19 in the manufacture of a medicament

for lowering blood glucose.

24. Use of a compound of any one of claims 1 to 19 in the manufacture of a medicament

for modulating GPR120 activity in a cell.
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