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BACKGROUND OF THE, INVENTION (0004) Diabetes mellitus,
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multiple causative factor iﬁmm @@%Y d levels of plasma
glucose, referred to as%% lict. ey, ith, D. et al.,

(eds.), DIABETES MELLITUS (Lippincott-Raven Publishers, Philadelphia,

PA U.S.A. 1996), and all references cited therein. According to the
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' uI}'@d;lle igbetes or IDDM); and Type 2 diabetes (formerly
mm?eﬁerred tc?%sﬁ%g- insulin dependent diabetes or NIDDM). [0006] Type |

diabetes is the result of an absolute deficiency of insulin, the hormone

which regulates glucose utilization. This insulin deficiency is usually

BN AN ERDYUCACEREQUENCE LISTING," A TABLE, OR A COMPUTER

PROGRAM LISTING APPENDIX SUBMITTED ON A COMPACT DISK.
[6003] NOT APPLICABLE

BACKGROUND OF THE INVENTION

{0004] Diabetes mellitus, comnmonly called diabetes, refers to a disease process derived
from multiple cansative factors and characterized by elevated levels of plasma glucose,
referred to as hyperglycemia. See, e.g., LeRoith, D, er af,, (eds.), DIABETES MELLITUS
(Lippincott-Raven Publishers, Philadelphia, PA U.5.A. 1996), and ali references cited
therein. According to the American Diabetes Association, diabetes mellitus is estimated to
affect approximately 6% of the world population. Uncontrolled hyperglycemia is associated
with increased and premature mortality due to an increased risk for microvascular and

macrovascular diseases, including nephropathy, neuropathy, retinopathy, hypertension,



destruction within the Islets of Langerhans in the pancréeas, which usually
leads to absolute insulin deficiency. Type | diabetes has two forms:

wdmasagyMediated Diabetes Mellitus, which results from a celkdaruszoos/605130
mediated autoimmune destruction of the,3 cells of the pancreas; and

cerebrddiQpathiaiRiakelrs %@Hﬁg&; H\%&‘i*h@%%éﬂ‘ﬁ%&@f% fab)%t%%%%f%%@g&ehave

no known etiologies. [00071 Type 2 diabetes Is a disease Characterized

homeopipsisdairrraitathnicerastataranieatbyor dhetirea tatns othdintatsolute,
insulin deficiency. Type 2 diabetes can range from predominant insulin
[0005] re Sibtanercwith reativivinsuindabicien yiee preldaimisaffoimsedly referred to as

insulind@dl ' ] IR.resistance. Insulin resistance is the
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msulinrdenpadsig dindetertidNEDINGs ulin resistant individuals, the body secretes
abnormally high amounts of insulin to compensate for this defect. When
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rance develops. In‘a significan
destrudegretitindbelliskdsfufthengart theipldemaugluens evietehsiadsy, testdtinghsolute

. theclinical state of diabetes. Type 2 diabetes can ue rofo )
st R R B SV S St B Shdccg ahgeris
which methbbsme ilsmaidinsd|m:sensiivectbsins:tioustitdigerndf the pancreas;
ad] tissue. Thig.resistance tg. insulin respansiveness results in
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etiologmsiscle and inadequate insulin repression of lipolysis in adipose tissue
and of glucose production and secretion in liver. In Type 2 diabetes, free
[0007] fatfypelidabelssieaatiernselehataddr aldse inpdlBOMEHRRONRSSPAHRIAS y

. and lipid oxidation is.increased. [00081 Premature development of
re}atw%tﬁg}ors%aérrioas|Sso(§1rl1t8’ ilrrllcs?iée s%%%%?%}(‘c r@é@gﬁﬁgﬁaﬁﬁﬁn Pt AR
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. with _hyperlipidemia being an imporfant precipitating factor foy these,. o
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.+ . dnGrease in, serum lipids in the bloodstream and, as noted above, is .
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(sqr fLipid Metabolism, Chapter 23, Textbogk of Endocrinology,
and a0 R e s o 180 s

significant number of individuais, insulin secretion declines further and the plasma glucose

level rises, resulting in the clinical state of diabetes. Type 2 diabetes can be due to a
profound resistance to insulin stimulating regulatory effects on glucose and lipid metabolism
in the main insulin-sensitive tissues: muscle, liver and adipose tissue. This resistance to
insulin responsiveness results in insufficient insulin activation of glucose uptalke, oxidation
and storage in muscle and inadequate insulin repression of lipolysis in adipose tissue and of
glucose production and secretion in liver. In Type 2 diébetes, free fatty acid levels are often

elevated in obese and some non-obese patients and lipid oxidation is increased.

[0008] Premature development of atherosclerosis and increased rate of cardiovascular and
peripheral vascular diseases are characteristic features of patients with diabetes, with

hyperlipidemia being an important precipitating factor for these diseases.

o



reference and all references cited therein are herein incorated by
reference). Serum lipoproteins are the carriers for lipids in the circulation.
WW%@B@@ ssified according to their density: chylomicrons; very
low-density lipoproteins (VLDL); intermediate density lipoprotdifd/{Bi0ps/005130
low density lipoproteins (LDL); and high density lipoproteins (BDL).
[0009] H%ﬁ?ﬁ’d}aﬁiﬁi’&l@%&%él@%gm% Rk borRIppnormal increase in
serum 15;34@@&Bnma&f%ﬁrmxﬁg%@@%Buaegwgﬂqfeﬂxr@aﬁ%@& QXCQ:?Iﬁﬁt%veloping
e

fects, while secondary hyperlipidemia Is generally caused by other

atheroseleonis aisbhead distatss dideasevizated dnusksrarnd rithretabedian, see, e.g.,
wnsonf\jteerznﬁ.t!\(%m,wg%mi%mﬁ%m%uzﬂmagt@r%p’?mi@&wfpfimafy

and secondary causes of hyperlipidemia. Elevated cholesterol levels are

Endocrinalggia il Fiifian (Mderondee d<ensiates Inbdeipii adtondry-ardfps; this
referenSUSBRORH AGIRARE BIRIISHEAIRNIE QSR ISEASE . S19Keer SRIOP 8brum

. arteriosclerosis, and xanthoma. [0010] Dyslipidemia, or abnormal levels of
lipoprojgin A5t GHBRED PP IRIEHHIENS FasiaitnoclhreAtechintfgliraperting to their
densitymma%@;wm&%@aq@feg@t%m@@i uigrsiR-theRersased

e

incidence of coronary events and deaths among diabetic subjects (see,

hipoproteiys Gh¥hK 1o densifeHnapraieas (d927) snd degibero) nelingervisiogidaPL)-
Hyperigiddiathsinemiienhava-gonfimeasihe mipwgﬁiﬁﬁmﬁa@@%ary
e

.several-fold increase in coronary deaths among diabetic subjects when”
hyperlipiierpin susrmerHbneratdtiovsepiettsdudses erghils arepndarh g atipidemia is

general}iab@ies k3 VHardBebBE shH b9 44N ARdikaaks ot s ant &Rl &etary factors.
Diabetes Reviews (1997) 5(4); 294-3 15). Several lipoprotein

Alternagiga e hARGEP IR D 6L aREE iRy battoheramibatidon wiBem N RdrpEndary
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art are new compounds and methads useful for the treatment of insulin

states, el iqIe COTPTRY SRR TS iy TS BETHRE Ik FIRb IR fingaihetrokes,

cerebraPeSSitisdRYSaE oM BalsHis.and other needs by providing such
compounds, compositions and methods for alleviating insulin resistance,

[0010] TYP:BAiRRGe S YRS HRICRMIA ARG HRSIULEENIA 34005408030 kNt
PCT/US2005/005130 BRIEFSUMMARY OF THE INVENTION [0012]In
ocowrregi ARpRR GRS e B AYVBREBANSTERIIEY @Rt Bt he Sray R bevrfalte the

increaséRInddBAR S coronary events and deaths among diabetic subjects (see, e.g., Joslin,
E. Ann. Chim. Med. (1927) 5: 1061-1079). Epidemiolo gical studies since then have
confirmed the association and have shown a several-fold increase in coronary deaths among
diabetic subjects when compared with nondiabetic subjects (see, e.'g., Garcia, M. J. et al.,
Diabetes (1974} 23: 105-11 (1974); and Laakso, M. and Lehto, S., Diabetes Reviews (1997)
5(4): 294-315). Several lipoprotein abnormalities have been described among diabetic

subjects (Howard B., ef al, Artherosclerosis {1978) 30: 153-162),

f0011] What is needed in the art are new compounds and methods useful for the treatment
of insulin resistance, Type 2 diabetes, hyperlipidemia and hyperuricemia. The present
invention fulfilis this and other needs by providing such compounds, compositions and
methods for alleviating insulin resistance, Type 2 diabetes, hyperlipidemia and

hyperuricemia.



F3C (R1)p F3C 1 or a pharmaceutically acceptable salt or prodrug
thereof, wherein the letter X represents a member selected from the

“gé%ldg_ %ﬁlﬂ'ﬁting of 0, S, SO, S02, CHR and NR, wherein R is H N
CrERAIST cora, COOR2 and CONR2Rb wherein Ra and B HHSHYs{{0s130
independently selected from the group consisting of H and (CI-Cs)al cyl;
the letter Y represents a member selected from the group consisting of

CH20R, COZR HRiRralenHRIGOHRATE BricENRIend CH(=NOR),

wherein R is a member selected from the group consisting of H,

[0012] (CIromyapEcBassame HyT cRiSraaIdAa o rd hRIaAG ormula:
(C4-Cs)cycloallcyl-alkyl, aryl, aryl(CI-Cs)allyl and (CI-C8)alkylene-Z,
wherein Z is selected fromi e grotp copsisting of CORd, COOK®,
NRdRe, NRACONReRI, N OR RcoORe and CONRdRe wherein
Rd, Re and Rf are each i ﬁe dently selected from the group consisting
of H, (CI-C8)alkyl and ph optiopally two of Rd, Re and R1 when
attached to the same nitgogen atom afe-comigd to font a five- or
six-membered ring; and wherein RR),is sglected from the group consisting
of H, (CI-Cs)alkyl, aryl and OH, and and R are optionally combined
with the nitrogen atom to which eadfs$s attached to form a five or six
membered ring; each of the symbols Rt and R3 represents a member
independently selected from the gro&p consisting of halogen, hydroxy,

ora pHEeheSalnli ¢ adcStploamydr (rddamaliersyt, (ChbapikokyiéCRrepresents a

memb%%ggg%hﬁéjg%%% I-a(lsl)ay}éb(ﬁ | -S%,) %%')2? &-}ﬂ{ and NR, wheremm R is H,

(C;~C%%Q%ﬂ}w;@ﬁwm%m&lﬂﬁﬁfﬁﬁ@ﬁi}(&&ﬁpeﬂdenﬂy

cycloalkyl, -Cg)ha ,,Nitro, cyano, phenyl, O-phenyl,

selocto ARG LS FFETETA® GO LOGRAINK RS B3, SRR HRemoe

_ ring is optionally substituted and R', n are eac ependently .

CHE B N bR TRt BN AR L e e g (etsting of
same nitrogen atom ar. . o

oy, SRR o) B SR BLTR B ST PR g gonsising

ofcomieger@mym@upmdmm%mﬁmmﬁfﬁs?fsf@m CseneR{Ed frbemein R°,

. g group consisting of H - C . the letter O represents

R a0 S RBOTT A N SSr P RBHED SR g O B (O Coh and

phenyl, or optionally two of RS, R and R’ when attached to the same nitrogen atom are

combined to form a five- or six-membered ring; and wherein R™ is selected from the group
consisting of H, (Cy-Cglalkyl, aryl and OH, and R™ and R® are optionally combined with the
nitrogen atom to which each is attached to form a five or six membered ring; each of the
symbols R"and R® represents a member independently selected from the group consisting of
halogen, hydroxy, (C-Cg)alkyl, (Co-Cy)alkenyl, (Co-Cg)alkynyl, (Ci-Calalkoxy, (Ca-
Crjeyeloalkyl, (C4-Cg)oycloalkyl-atkyl, (Ci-Cgihaloalleyl, (C-Cg)heteroalkyl, (Co-
Cs)heterocyclyl, heterosubstituted(Cs-Cr)cycloalkyl, heteroalkyl substituted (Cs-
Creycloalkyl, O(C;-Cyhaloalkyl, nitro, cyano, phenyl, O-phenyl, NRj-phsnyl, S{O)-phenyl,
COR!, COOR/, NRIRK, S(O)R!, SO,NR'RY, NR'CONRR!, NRICOR¥, NR'COOR* and
CONR/RF wherein the phenyl ring is optionally substituted and R{, R¥ and R! are each
independently selected from the group consisting of H. and (C;-Cy)alkyl, including (Cy-

Cg)haloalkyl, or optionally two of R}, R* and R' when attached to the same nitrogen atom are



subscript p is an integer of from 0 to 2. [0013] In other aspects, the
present invention provides pharmaceutical compositions - containing one
“Q? MPE8Rkihe compounds above, as well as methods of treating a varie}}/ )
of ‘métabolic disorders and conditions using one or more of thB¢T/US2005/005136
compounds %rovided above. BRIEF DESCRIPTION OF THE DRAWINGS

combite 1o fBt ARPHcAbIE PETATRED I SERISTHERCOE 71520 e oRem 0 to
2; the HpyeMetiprantsefniinnsiRtal ks anbrevationssuse B imare:; -

conventional, unless otherwise defined. [0016] Unless otherwise stated,

Colalkyhedhs|I6HAnG fopTrsGe S Th hsPecHBsHET hds aniRiserapbing O to 3; and the

subscriPERNNGSABRP Sretow §0817] "Alkyl” refers to a linear saturated
monovalent hydrocarbon radical or a branched saturated monovalent

{0013]hy psehrh 8P PAtHCRPREIGHA G R SRHPID BFOT SR BEARTE inef CatBRGR RS

contaiRFRfi¥n&6F Q¥aISotnblaliebsracant slins Himom by k&l a variety of
n-propyl, 2 propyl, tert-butyl, pentyl, and the like. For each of the

metabofiidifieTR R R ORRGTTIRNT T MRESGT LrpRpBRN v RER i piehens
not included to indicate the number of main chain carbon atoms in an
-alkyl portion, the radical or portion thereof will have six or fewer main
chain carbon atoms. [0018] "Alkylene" refers to a linear saturated divalent

hydrocarbon rBRERFOPBYraHENE D Bt A& DR AWRYEF8carbon radical

[001'4}ha_¥f89 Al ﬁﬁlﬁmQ@r of carbor_l atoms indicated in the prefix. For example,
(Cj-C6)alkylene is meant to include methylene, ethylene, propylene, 2-
methyipropylene, pentylene, and the like. 5 WO 2005/080340
PCT/US2005/005130 [0019] "Alkenyl" refers to a linear monovalent

Poving the P RO o

having the nu In the prefi containing
at least one double bond, but no more than three double bonds. For

I - alkenyl is meant to include, ethenyl, propenyl,
Abbre%fl(%gg%(%%egi%ﬁéﬂg%ke_ [0020] "Alkynyl" means a linear monovalent
[0015Thydiscabboryididivaberdhisreinctiedomsnbvalenthiassovhepoiseaiditatd.

containing at least one triple bond and having the number of carbon
[001 6jatothddsrlicintedisn strtedr efix fTlheragrictaticymdd s dlsopeedivatminaidddaims
have ﬂtal‘e]:%%ga%ﬁ%!s given below:

[0017] "Alkyl" refers o a linear saturated monovalent hydrocafbon radical or a branched
saturated monovalent hydrocarbon radical having the number of carbon atoms indicated in
the prefix. For example, (C)-Cgalkyl is meant to include methyl, ethyi, n-propyl, 2 propyvl,
tert-butyl, pentyl, and the like. For each of the definitions herein (e.g., alkyl, alkenyl, alkoxy,
aralkyloxy), when a prefix is not included to indicate the number of main chain carbon atoms
in an alkyl portion, the radical or portion thereof will have six or fewer main chain carbon

atoms.

[0018] "Alkylene" refers to a linear saturated divalent hydrocarbon radical or a branched
saturated divalent hydrocarbon radical having the number of carbon atoms indicated in the
prefix. For example, (C;-Ce)alkylene is meant to include methylene, ethylene, propylene, 2-

methylpropylene, pentylene, and the like.



groups having one triple bond and one double bond. For example,
~ (C2-C6)alkynyl is meant to include ethynyl, propynyl, and the like. [0021]

Ww%;};&ryloxy”, " aralkyloxy", or "heteroaralkyloxy" refers tgcar/rﬁgli(&@ 005130
R wherein R is an alkyl, aryl, aralkyl, or heteroaralkyl respectively,as™

dg'fined herein, e.g., methoxy, phenoxy, benzyloxy, pyridin-2-ylmethyloxy,
BB iz kA B A e R
monovaRNaliedibosatdemr adica bt rimberrofgatemainpiciniisulastituthel prefix

independently with.one tq four substituent referably.qne, two, or.three
ond confpptip R RE A ROy T LIRS A TR STING P i, Fpsample:
(Co-Co o¥i2N01 hysrenst ialitaxydamingydoylapring, dbatafietainind, the like.
di-alkylamino, haloalkyl, haloalkoxy, heteroalcyl, COR (where R is
[0020] hyd{agerialkkheyciaaliymenstantisy haliexhrbbe mydioniienWalletyd
_ %CR'R" )n COOR (where n is an intzger from 0O geo 5,{5 and R" .are ber of
monov ke B HERHY UG PR AR AN RS TS T BB IR BRHagdyf, mumber o
carbon G¥sheciky aied ek ek pes iy i TR RN GRNR RYifdhasainis alkyl

an integer from 0 to 5, R'and R" are independently hy@i alkyl, and
groups REERE PO SHEIRISLARLAES BB bk hyAFBULR, kSt S LSRRy, meant ©
includedeigalkalisdnphenyliee phenylalkyl). More specifically the term aryl

includes, but is not limited to, phenyl, biphenyl, 1-naphthyl, and

10021} 2-PARRIY, andiihe subsiiitirajoras taerk IR0R3) Aealiod teefesaital -OR
the radical -R'RY where R’ is an allcylene group, (having six or fewer main

whereip Faif Bnlor-fomey Al pyheisarigtor sl tint shoire hge o2
gl efREs A Broupsisuch aamion examalel benad, phenylethyl,

meﬁwxj—’@-nitré%%en?ﬁ?flzgmbutyl?and tﬁ?ﬁge. Similarly, "Aralkenyl" means

{002212 r‘%{]‘f"l RIS ARANRAIES BRE: A RYBL{BRRNIGYIE RO Gty on radical

aving one or two double bonds) and RY is an aryl group as defined
of 6 to dBaiRg atows aPigh B-prsHRtediRsseRyLEHY THEIRE 6 59@%@5763%&0
preferaggwst%@g%pﬁééé&ﬂ%ﬁfﬁéﬁ%@@@%ﬂﬁ@?@f@@@?@ﬂrcﬁiﬁaﬁ—aﬂﬁﬁ,

where Rx is an heteroalkylene group and RY is an ar3(l group as defined

halo, DEYefaR0g h};dquﬁl@g}b ﬁ@ﬁ?@ﬁﬁﬁ?@ﬁ%‘ﬁfiﬁfﬂ‘y amino, di-alkylamimo,
hatoalEOEQIAmEety 2ehanylethvk anddherikent@fiRh, ersoaldotetsts dactoalkyl-

-monovalent cyclic hydrocarbon radical of three to seven ring carbons.

alkyl, piedysiphneyieiath 1 Rave dre bR DO MPARIBHE He fdo >» R and R”
are ind2PHARA §9&$§é§%§g iTeepeRdeniL it aReatvg, GribiaessubsEisaRIsallkyl,

selected from al tionall ) o ,
phenyl or phenylalkyl) or){{C ’R”)n—gONR"RY (where n is an integer from 0 to 5, R’ and R

are independently hydrogen or alkyl, and R* and R” are independently selected from
hydrogen, alkyl, cycloalkyl, cycloalkylalicyl, phenyl or phenylalicyl). More specifically the
term aryl includes, but is not limited to, phenyl, biphenyl, 1-naphthyl, and 2-naphthyl, and the
substituted forms thereof.

[0023] "Aralkyl" refers to the radical -R*R” where R” is an alkylene group (having six or
fewer main chain carbon atoms) and R” is an aryl group as defined above. Thus, “aralicyl”
refers to groups such as, for example, benzyl, phenylethyl, 3-(4-nitrophenyl)-2-methylbutyl,
and the like. Similarly, "Aralkenyl" means a radical -R*RY where R* is an alkenylene group
(an alkylene group having one or two double bonds) and R” is an aryl group as defined above,
e.g., styryl, 3-phenyl-2-propenyl, and the like.



substituted phenyl, or -C(O)W (where Rz is hydrogen, alkyl, haloalkyl,
amino, mono- alkylamino, di-alkylamino, hydroxy, alkoxy, or optionally
_ i phenyl). More specifically, the term cycloallcyl includes, for
v@i??néé}lée%?%ﬁ:lopropyl, cyclohexyl, cyclohexenyl, phenylcycloh&kyi/US2005/005136
4-carboxycyclohexyl, 2-carboxamidocyclohexenyl, 2-

[0024] dimamihatmipdkatbarmansycrefiestRakd etk [Boelceyedantgnaiipup and
RY is a@‘ﬁ?ﬁ%ﬂﬁ%@éﬁﬁé‘ﬁ}@ﬁ%‘? (ein Bh%?l@%@%ﬂéw,?ﬂﬁo%ﬂ-

ycloalkyl'group as defined herein, e.g., ¢yclopropylméthyl,
hydroxgyetshdxemiptobsibg- apelBiedifi-2-methylpropyl, and the like. The prefix
indicating the number of carbon atoms (e.g., C4-C10) refers to the total
[0025)nuitheteiicdlbofem drrstromvsbn tis by bvditopt portiediarid file aikgl seven

sing eS0TI AN elermin 20 ORISR Je sy bRtied i,

one or more’same or ren 0 atoms, e.g., -CH
substituGid 2giendidentliva tikenand duetibreinaibedvansselatikgl froupselntopgonally

substi@%g'%%%zﬂ‘éﬂ l@%}?@@h@%’ﬁ?%ﬂyﬁﬁ%’é&%ﬁcﬁ@l@ﬁ%ﬁ{ﬂ %ﬁg‘,%?&?@s-

'halo™and the term "halogen” whenused to descri

alkylamitpstitire ity rsténaohydragy, Baivd of qpoosiivetesohiied nhearls. dieikyl
- ~radi fi in with Qn r ' ,
R R S R S e A
cyclohgnbryh phignsle vieledgas brdrasbozcyolalisxiie Insadietamdinrirdehkecpying-
dimet}ﬁ;lﬁﬁﬁﬁgq}ﬁﬂﬁﬁt 5?&&%@345&@%&@ is through a carbon atom of the
eteroalkyl radica ]

. RWis hydrogen, aikyl, cycloallcyl, cycloallcyl-alkyl,
aryl -arall IGOXY IXWE carh ' O] PR
i L T e s S
a cyclalayhiiegphiRis dfimpdrogrem, alkyl ceycipairylmsfeibatiylaikycarinrersicyt,
| I I I idq, r . :
erelo oyt el e o lA Hephr of carign atoms
(e.g., QlKgIpystoalio/iheyelpanapmiikyl crpom eadioys, Beninsthibeocatityrlinthoodion and

the aﬂ%@@@ﬂo' or hydroxyalkyl. Representative examples include, for
xample, 2-hydroxyethyl, ' 2,3-dihydroxypropyl, 2-methoxyethyl,

enayloxyrngth - Y. 4 .
002 e o8 ey M e Y b ongemprsgme o
differdRl hahdaRIncande- ity sUbistitdedihy -ahinbl4laod ks dikglamin®rther
L e L B L T
by fluorine atoms. The prefix “halo” and the term “halogen” when used to describe a

substituent, refer to ~F, -Cl, -Br and -L

[0028] "Heteroalkyl" means an alkyl radical as defined herein with one, two or three
substituents independently selected from cyano, —ORY, -NR*R’, and —S(0),R* (where n is an
integer from 0 to 2 ), with the understanding that the point of attachment of the heteroalkyl
radical is through a carbon atom of the heteroalicyl radical. R™ is hydrogen, alkyl, cycloalkyl,
cycloalkyt-alkyl, aryl, aralkyl, allikoxycarbonyl, aryloxycarbonyl, carboxarnido, or mono- or
di-alkylcarbamoyl. R” is hydrogen, alkyl, cycloalkyl, cyeloalkyl-alkyl, aryl or aralkyl. RYis
hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, aralkyl, alkoxycarbonyl, aryloxycarbonyi,
carboxamido, mono- or di-alkylcarbamoyl or alkylsulfonyl. R”is hydrogen (provided thatn
is 0), alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, aralkyi, amino, mono-alkylamino, di-
alkylamino, or hydroxyalkyl. Representative examples include, for example, 2-hydroxyethyl,

2, 3-dihydroxypropyl, 2-methoxyethyl, benzyloxymethyl, 2-cyanoethyl, and 2-



atoms in the portion of the heteroal cyl group exclusive of the cyano, -OR’,
NRXRY, or - S(O)"RZ portions. [0029] "Heteroaryl" means a monovalent

WO”)@(%%?H? or bicyclic radical of 5 to 12 ring atoms having atdeast©R8seos130
aromatic ring containing one, two, or three ring heteroatoms selected

from N, Q, or S, the remajning rin in ] € peling
memylsm%-ee%y?aﬁ%gﬁ nﬁiﬁ% %‘%’é’ ??gé?g%’sry ?’a ica V\ﬁﬁqa%%oﬁr%g%&;%?natic ed by
amino, ﬂh&lfﬁi&h@ll&ﬁ@&ﬁ@&ryﬁﬂag;ﬁmﬁmmr@mmwsﬂmyte@m% tiywsdixone

. _to four substituents, preferably one, ogtwaq_substit
inicatizg J BJIREH BB AR TGle: TS e oGt s HRon
atoms iRMsLrasklaminchenanaiaikytanroctisatkyddihin oy aloalksd,, hafBakoxgr —
_ heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or phenylalicyl,

S(O)HR-E@W??B),'-CU)OR (where nis an integer from 0 to 5, R and R" are

independently hydrogen or alkyl, and R is,. hydragen, alkyl, cycloalkyl, _.
100297 ORI SR HOF HEH G BF <R L CORPIRRY (e
atoms hﬁwi%l%@;éim@g%hf erﬁalgfn@ é&rtdﬁtﬁnfgemﬁd’efﬁ‘,rmemge myxyhgfmloatoaﬂwl,
an an are, independently of each other rogen, alkyls.

stecod el SF o ST BAANOPNEAb o e ShEE e e

hriSirhhiateroanhseloges ratitis will beiediarauysidy HrigraFyt, lbteropkyl ring is
atta‘c thigg)oly_l isothiazolyl;ﬂﬁ?rzol l, imidazalyl, is X2 o(_%gp rrgl}/a{ 1936%0Mtw0
optionay kst ?%WFW&WH%E g?uor%%ﬁ%%ﬁa%ﬁy rc%)'[l)enz’ ai lf

s urany

substitde?ﬂt!@%ibf&lftééﬁﬂﬁh Emyf?&hmﬂﬁimmmhmrﬂ?MLw rotphcy:
isoindolyl, benzoxazolyl, quinolyl, tetr roguinol; is ,
S S L N R R o
Rt s e 097

: <ylen, J u j in,.e. .
s ST A 5 PSR AR IR S i
hydrogehleiRrdarsiienyimeenakyhdital,-FXRY ovdenRXlislaroatieRylkne

N og3r9up§gnd§g{Y is .a hete oary(l} roup, ag Slgned he{rigi%ng tly hydrogen or alkyl
Com%g(ﬁm-g}ﬁl?ﬁrgﬁg%e—ﬁ%ﬂ%ng%hé ke Jo033] “Het rocy%yly o -
and R* ByCioheteiadbpdh desans tesciurtted lormmsatustitel] exsheabarh atelaasid -alkyl,

radical of 3 to 8 ring atoms.in which one or . NN
e Ao B0 225 BB RIS G ot timscd o
pyridyiliangt, BN y(wWhéxeohyisiantindegot, framplioimydirelidnirgringiihgyrrolyl.

pyrazo %%%&%‘%g@&?ﬁ%&%@g%ﬁ%@%@%@aﬁ?@z%&oﬁuwﬂ

benzothiazolyl, benzoisothiazolyl, benzotriazolyl, indolyl, isoindolyl, benzoxazolyl, quinolyl,

tetrahydroquinolinyl, isoquinolyl, benzimidazolyl, benzisoxazolyl or benzothienyl, and the

derivatives thereof.

[0030] "Heteroaralkyl" means a radical -R'R” where R* is an alkylene group and R is a
heteroaryl group as defined herein, e.g., pyridin-3-yimethyl, 3-(benzofuran-2-yhpropyl, and
the like.

[0031] "Heteroaralkenyl" means a radical ~R*RY where R* is an alkenylene group and RY is

a heteroaryl group as defined herein, e.g., 3-(pyridin-3 -yl)propen-2-yl, and the like.

[0032] "Heterocyclyl" or "cycloheteroalkyl” means a saturated or unsaturated non-aromatic
cyclic radical of 3 to 8 ring atoms in which one or two ring atoms are heteroatoms selected
from O, NR (where R is independently hydrogen or alkyl) or S(O), (where n is an integer

from 0 to 2), the remaining ring atoms being C, where one ot two C atoms may optionally be



replaced by a carbonyl group. The heterocyclyl ring may be optionally

substituted independently with one, two, or three substituents selected

from alkyl, cycloalkyl, cycloalkyl- alkyl, halo, nitro, cyano, hydroxy, allcoxy,

WENMMHE Hétto-alkylamino, di-alkylamino, haloalkyl, haloalkoxyP CEUER005/005130

(where R is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, phenyl or
replace!ﬂ“@lbyt&ﬂt}dd )?q(gﬂa@h ) ; )Imalac(icmgsgmmgeﬁ ﬁ@up@attiﬁiy Ritasitiﬁlllt??are
. independent rogen or alkyl,.an | rogen, , cyelo -
i e e T S A R e A
alkyl, Halaminiegenfrorhi@itoxy, Rkarny Rhince indepalintimindydrelgstoimkyl,

R and Rl are, i ndently of.each oth droge Iyl loalkyl
matoat, o SR B ey RS i LS SRSt
phenylhetshesylidih cHIGBSREuE GOOR | miteehtoyttgtahydr Opyrank, gipélidino,

, N-methylpiperidin- 3:yl, pi zino, N-methylpyrrolidin3-yl, 3- idi

indepeRdgi R S AR e B N e LS.

phenyltbigmearplatitiyip-of ~{CRITK e COMNRIRInyrhardterdetigtifemttbieof K ke d R”
. prefix indicating the number.of ¢ 10, - fers.t 3

o i O St S (P e ey ctar et o em.

alkyl, bpteeticyiclyydralin/lelolly shenyt tremenmlsbnd}. Neierostorms0p8s] term

"Heterocyclylallcyl' or " e " radic "RS ., ...
et R S GO A BB R B i
3-yl, phﬁﬂehﬁnﬁ -Q‘T‘Etiﬁﬂ?mgﬂﬁafﬁﬁdymvlkﬁmme&I‘miptpiéialzih-]dymwgoﬁno,

. 3-piperidinylmet n ike. ! . T -alin
i AN AR N A0 R PR B ORI
derivativantheebSailhatedc fiydrdicathariinadicabef tHrewtorsionzr bog dorhsoMeiers to

- ne, two or.three s [ I - Y.
e R T
exclusRz aféhasiashinedHeteinafons. heteroalkyl radical. Examples include,

2-hydroxyethan-1,2-diyl, 2-hydroxypropan-l,3-diyl and the like. [0035]
[0033] HeTermsubstisdlidyty otddlkylohesansllaybpdivdlkybero apadicerelt Bhaviewo R is
three hydrogen at . I it inde Y
e D B v a2
yimetiadylamatioy mperesaticldgaing, paioytimingtbyl-80Re(Witere n is an
integer from 0 to 2 and when nis 0, R is hydrogen or alkyl and when n is |
[0034pr 2HRdmalkylenythedticyo cyichoatisplaitatdaiipalan kyfrbewaarylicahiione to

SiX ca:%c ladr;ga%;argg?xgg _saal !eﬁlgai%?'d%&%ggﬁ%@c{r%g% oF %%?%( %%!%@ML%ﬁh

ydroxycyGloliexyt, Z-aminocyclohexy ,
one, two or three substituents independently selected from —ORY, -NRRY, and -S(O);R*
(where 1 is an integer from 0 to 2 ) where, R”, R, R, and R” are as defined herein for 2
heteroalkyl radical. Examples include, 2-hydroxyethan-1,2-diyl, 2-hydroxypropan-1,3-diyl

and the like,

[0035] “Heterosubstituted cycloalkyl” means a cycloalkyl group wherein one, two, or three
hydrogen atoms zﬁe reﬁalaced by substituents independently selected from the group

consisting of cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, or -
—8O,R (where n is an integer from 0 to 2 and whén nis 0, R 1s hydrogen or alkyl and when n
is 1 or 2, R is alkyl, cycloalkyl, cycloalkylalkyl, aryl, araliyl, heteroaryl, amino, acylamino,
mono-alkylamino, di-allcylamino, or hydroxyalkyl). Ekampiss include 4-hydroxycyclohexyl,

2-aminocyclohexyl etc.



9 WO 2005/080340 PCT/US2005/005130 [0036] "Heteroallcyl substituted

cycloalkyl" means a cycloalkyl group wherein one, two, or three hydrogen
waloms e feplaced independently by heteroalkyl groups, with thep/is200s/065130

understanding that the heteroalkyl group is attached to the cycloalkyl

[0036}gr0‘%§c¥é%0%1ﬁ?%’? tﬁﬂ(&?&}e Mﬂ%%@%igf&m{yl oup wherein one, two, or

1-hydroxymethyl-cyclopent-I-yl, 2-hydroxymethyl- cyclohex-2-yl and the
three hijiieo §003Wrtisl ete roplhsyidsinsspendenzteydeyergplind arsrashstebdbgcly

undersl%%)ezggvr\gg%t:] %‘ §§%o£m 1 %ﬁh&%@ hysliogen ﬂ&%@kﬁc%ﬁﬁﬁpﬁﬁﬁgm 2 carbon-

eter roups, with the uriderstan at the

carbonHetedodikyhgros nid udeakrevdnoxtiectsteroelenpngrotp %ﬁ@%ﬁ?ﬁ@ﬁﬂlﬂ‘

arbon . Examples include 4-hydroxymethyl-piperidin-l-yl, and the
cycmh%[’ée‘?%o%g]jﬁ(%%%ghally substituted phenyl" means a phenyl ring which is

optignally substituted .in i [ ' ,
L
two, ocyinlealgydrafiepn ahate, aitrepdyentbindypeosgnidicox petansi eyoanwnGith the
e LRSS0, PAESIO BRSSUOA IO oo
carborGOMR Bxhepdas iscamiinfelpdfoomethy bpiperatid-Ryhrahthegéitdently
hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, atituted
[0038PheOytanphiesytatioyydoh¢BR RIpACONRARY tnbereichis aptioregersttosfitute
indepead iy AR R ate Independently hydrogen oL alkyl, ANA Ry H%E%Ye\%% from
mdepﬁﬂ%fé’g@ngggtﬁ%pegc S(‘)‘%ttgse%]hydgfggen, alkyl, cycfoali(()jaéfl, cycﬂ%a cy ii:%l,
alkyl, pheloylioi phyemitidyd]kj00R8h Foitreachaob the defiitidkexybevaahe ino,
"dj-alkylamino” refers .to an_amj i ] y :
mon g e A P O B e e
hydrogaidatiupippitaylrefeiseto/ thilst ICRTES HIZDER (whetk asisemrbyegesiforeal to 5,

R e A e T R B R Rt
cycloAlVetshingh yBefy] edphAnpiddnsle, Pre$S RN YORIRIV6(Wage 2OB)n integer from

itable,isosteres or su I ( S whereinn R can be, ¢
Oto S’a yzi],IL a oaalzf%ﬁl,l ﬁ%?%aﬁéﬁ%?ﬁﬁ} ﬁﬁg%ﬁ%@%l,%%goc%& é;aii]koxy, Bro
each diatodiipdnagearylbng, aikidainhos yrtelKiAbminehcaiakeaamre kyl).
dihaloalkylamino, arylamino, diarylamino, arakylamino, diarakylamino or
[0039pthBogeacipsftthprmiidaiansaberad] teidicreldradtotamihe’ ndtestosulksnioo

oo PR U e v
[6040] As used herein, the term "carboxylic acid surrogate" refers to those moieties that are
used as surrogates for a carboxylic acid moiety. Such groups are generally known to oﬁe of
skill in the art (see, for example, THE PRACTICE OF MEDICINAL CHEMISTRY;
Wermuth, C.G., ed., Academic Press, New York, 1996, page 203). Suitable isosteres or
surrogates include -C(O)NHSO;R wherein R can be alkyl, haloalkyl, heteroalkyl, aralkyl,
aryl, heteroaryl, heterocyclyl, alkoxy, haloalkoxy, aryloxy, alkylamino, haloaltkylamino,

'~ diallkylamino, dihaloalkylamino, arylamine, diarylamine, arakylamino, diarakylamino or
other groups to provide an overall acidic character to the moiety; sutfonic acids; sulfinic
acids; phosphonic acids; phosphinic acids; activated sulfonamides (e.g., -SO;NHX wherein X
is an electron withdrawing group relative to ap alkyl group, such as an acyl group or aryl
group; activated carboxamides (e.g., -C(O)NHCN); hydroxamic acids ( ~-C{O)NHOH); acidic

heterocycles or substituted heterocycles (e.g., tetrazoles, triazoles, hydroxypyrazoles,
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is an electron withdrawing group relative to an alkyl group, such as an acy!l
group or aryl group; activated carboxamides (e.g., -C(O)NHCN);
ra/drog(amic acids (-C(O)NHOH); acidic heterocycles or substituted
YHERISELAL (e.g., tetrazoles, triazoles, hydroxypyrazoles, 10 W3 US2005/005130
2005/080340 PCT/US2005/005130 hydroxyoxazoles,
hydroxyhyarolethindiazptbisyiiard catidiideshe pqelaolsCt@r 3§46 0rOH or
-CH(CF; F3)OH). [0041] Compounds that have the same molecular forns.ula
ut differ in the nature or sequence of bonding of their atoms or the

[0041] afggﬂg%m%@%ﬁ&tﬂ%%ﬁ%@&;n SRACK BlederTed vinUNerSiy 1Smers dhat
difie n‘tlrrwl ﬁ

Fin the arrangement of their atoms in space are terme
sequencéstétenidmmerfsheSteransoniey sittamgareent oritlioir inhee srofrove andehasd

are fermed o i iereomer s ,ang oS IRAL 318, N0N:SHREHINGS MG 4

“isomers’, lsomefs tha ﬁ ill 68 |
mirror Images of each other ar termed "enantiomers en a

“sterecismnmypouriidtasi sonasy thatericebmierofomegen pibitienbtied aettsfogd

G s different gr I 1anti ' Foll ) i r

e ISR R SRenEIs ons e, M bk e 80 0

termed ‘Gesotibetisy. tEhR: anchSasgUsrcingriiestahemind Prefognpe by is
he.manner | ich th I ng of palari ight

v [ SUIERRLANGR S RIS Dolamn poelaatll and.

charactaspblivelybie bliirabubepdinmiodare wvisras sitheamivdividus dererishherthe
R- and £5& %Qn@h)gl%ﬁ?etshﬁ Qb ASYE LYNBINAY Sl RPN SRR cule

enantiomers is called a "racemic mixture". [0042] The compounds of this

rotates fnwphtiore freyesized icktarbissimesiedanitrhayosssss loraopiporg e as
{(+)yor (ﬁfﬁ &tggsa{g g&i@@yﬁr A oyl %&HEMHQQ%E{E@H cianhstimian A antiomer

erefore, can be produced as individual stereoisomers or as mixtures.
or as 2 iuiess hemerlvide Nidiesteentaiaiae saHptp BAHIORS 6F iy irragemers is called 2

“racenﬁigggﬂg‘_ﬂ@l,_s.tereoisomers as vyeII as mixtures. The. methods for the
etermination of stereochemistry acid the separation of sterecisomers are

Lk ’ ; o in
v T B A R D
one or NIk pLORRRE0AI e ParTiedltibaly adte pravienziic sEastEMIon fndd
therefor e{%@%@ﬁﬁ?&ﬁ@@ﬁ% phanmaseuiicalbraccepiable gnd.hat pagsesses: e

esired pharmacological activity of the parent compound. Such salts
indicatifctheléco0mapY iy turndubidonciisinoritaal ITIRDgarES Asis S e ragres.

The meif%jtfg BHIC Al mination of stereochemistry amd the separation of stereoisomers are
well-known in the art (see discussion in Chapter 4 of AEDVANCED ORGANIC
CHEMISTRY, 4th edition J. March, John Wiley and Sons, New York, 1992},

[0043] "Pharmaceutically acceptable salt" of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the

parent compound. Such salts include:

[0044] (1) acid addition salts, formed with inorgani ¢ 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, sw.ceinic acid, malic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(<}-hydroxybenzoyl)benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethhanesulfonic acid, 1,2-¢thane-

disulfonic acid, 2 hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic

i1



hydrdbromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or
formed with organic acids such as acetic acid, propionic acid, hexanoic

W@g&(ﬁsﬁx%%entanepropionic acid, glycolic acid, pyruvic acid, ﬁf%ﬁ%&/ﬂﬁsnﬁ

malonic acid, su.ccinic acid, malic acid, maleic acid, fumaric acid, tartaric

acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid,
acid, 2-mm@imm%%|ﬁ:@éﬂﬂ??ﬁ\éﬁ%‘ééﬁiﬁm‘h@%&?ﬁf‘&ﬁ&%ﬁ% fic acid,

methylb%%%%?i@?l}%EH&%H@@QQ{*@MW@&M?}@M@%HM acid, behaeyiesaponic
acid, 4-chlorobenzenesulfonic 11 WQ 2005/080%40_ PCT. lﬁZOOSlOQéBO
acid, trimeidy2aneiiniesidntsstimerieiacctic b Aason dEasipRorsuftonic

2Gid 14 nethvibicvriel 23 2kact 2o nerd; sk isaeit sgiicatidptadithe like;
gmtamgci%, S-Fﬁn)ﬁ?ggpionic acid, trimethylacetic acid, tertiary butylacetic acid,
- or lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynapthoic acid,

salicylic acid, stearic acid, muconic acid, and the like; or 00453 @gm@ .
[0045] fofedsatiefounedaidienprarsidir dselanmipsyar e e R

replacecrletglr ced Ry i@x{PEE‘! o189 nAkplkall Metahion: antalkaling faslddnuerion; or
an-aluminum-ion;"or coordinates with an organic base such as lami
coordinethamoihrmine zadease sudins, shanelaminn A tRnalig i anolamine,

‘ -methylgh ' ' 5] "Prodrugs” means any compound
rimetn) AR HEARAS. ARADC G, IAA4E

ses an active parent drug according to Formula 1 in vivo when

[0046] sugh prod r&%@&%’ﬁfg%‘&%&gﬁ@&m maliansubieet, Fadniasef @cording to
compoungo ormuld 1 are prepared by modifying fungtlonal_groulgs
Formulrksentin theercaraippuniug i efmimsteiadsioch mamyaki tAacct. Prodrugs ofa
madification in.ui algassihe AR eRPRUMG.
oompo‘.g%%g r@%%%ﬁﬁ?%%%%%@o%éﬁmg 1 wherein a hydroxy, amino, or

composulf lyfdfyhgroup in 8197@ mpetiterbiEsnadifcationurgsd ?&%ﬁ‘{ﬁ&rﬁ’uﬁm &
releasesf'%:?/ﬁ%ggﬁ %81\1/3%% 0y '\ﬂéﬁr{%g ehalrie é@ﬁl{)‘iﬁﬁl@y HPRHnaRIN@Hefein a hydroxy,

group, respectively. Examples of prodrugs include, but a[[(le not

amino JionisetfyEStege e i aRIdRAERTEHA Lisbaaded fupraguay) hat may be
cleave mides; garbamaies tﬁ%@wé\h%ﬂi?@”&)iﬁﬁ@' nacameRyichbislreegpectively.

unctional gréups in compourids o F_’ormula’l, and the like. [0047% d
ExamplRsatbptiodregonsiudsehstera mpolipHeorA9Me hdr Wi R &S

benzoﬁrzﬁaatfé%?atwgﬁPa@ﬁ@éﬂ%%%a@@@%ﬁ%. reghcesRipRvents dtanEzotgiroxy
xamples of protecting groups can be found in T.W. Greene and P.G.
ﬁmctidN&ltg?@iR@HlE@}ﬂWEﬂ&'@éﬂP@q}Q brENRICKEHEMISTRY, (Wiley, 2nd

ed. 1991) and Harrison and Harrison et at, COMPENDIUM OF )
{0047] “Protecting group” refers to a grouping of atoms that when attached to a reactive

group in a molecule masks, reduces or prevents that reactivity. Examples of protecting
groups can be found in T.W. Greene and P.G3. Wuts, PROTECTIVE GROUPS IN ORGANIC
CHEMISTRY, (Wiley, 2nd ed. 1991) and Harrison and Harrison ef al., COMPENDIUM CF
SYNTHETIC ORGANIC METHODS, Vols. 1-8 (John Wiley and Sons. 1971-1996).
Representative amino protecting groups include formyl, acetyl, trifluorcacetyl, benzyl,
benzyloxycarbonyl (CBZ), tert-butoxyearbonyl (Boc), trimethy! silyl (TMS), 2-
trimethylsilyl-ethanesulfonyl (SES), trtyl and sgbstituted. trityl groups, allyloxycarbonyl, 9-
fluorenyimethyloxycarbonyl (FMOC), nitro-veratryloxycarbony! (NVOC) and the Like,
Representative hydroxy protecting groups include those where the hydroxy group is either
acylated or alkylated such as benzyl and trityl ethers as well as alkyl ethers,
tetrahydropyranyl ethers, trialkylsilyl ethers and al_iyl ethers.
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SYNTHETIC ORGANIC METHODS, Vols. 1-8 (John Wiley and Sons.
1971-1996). Representative amino protecting groups include formyl,
|, trifluoroacetyl, benzyl, benzyloxycarbonyl (CBZ), o
\i@% Ot?{éévégrbonyl (Boo), trimethyl silyl (TMS), 2- PCT/US2005/005130
trimethylsilyl-et4anesulfonyl (SES), trityl and substituted trityl groups,
[0048] allpoipeartysrigltie-diuaresifirne whibxyarebong o) pharmaceutically

acceptaﬂgrgéﬂ%&a&yé%?i@ﬂ?%%\‘{Qacf\x)ié'}r& @&ﬂﬂf&t Eﬁﬁpﬁmﬂﬁf#}xgm 2

protecting groups include those where the hydroxy group is either

pharmacreyiead doorrsiriiancthalis BaastsEiaptampaitpksnaioashretp i egigally nor

et . h l.e i | _
T e

as well gohupusitidrsnotabiginastion, tRbaerarepharfiatwatiahlly cassspabracipient”
as used g%%;g a&ﬁ&%&éﬁlﬁ%@a@mﬁrﬁ%ﬂ% BEEXSRISA Nk HuReiHIRICRAANG or

_ maceutical composition that is generally safe, non-toxic and neither
excipierfiologically nor otherwise undesirable, and includes a carrier or excipient -
that is acceptable for veterinary use as well as human pharmaceutical
[00491 uskith rfhremmatetivoatihadeabtiisipresrricnurebieipibatol ke witgitigeare used
+h theSRSGH h%%d clalm's includes both one and more than one such carrier
with or exc%p?%ent. 049] With reference to the methods of the present

fooso] "MYEETAR, e JalewiaeLnn Al wpediwib i Agied meanings: [0050]

S
Théeterms "treating” or "trer?gﬁlhent 0 Isease includes: [0051] (1)

preventing the disease, i.e., causing. the clinjcal symptoms of disease
0051 34 BRI SRR et Ry e W B e B ot
developdis@asedaibbtes mey etagpedénce predisplaydsyniptdms stthetdisenset vet

. [0052] féinhibitin the disease, i.e., arresting or reducing the
eXpem%%?/% odés Eﬂfts g) |s°§éa§8 %gﬁass%’linical symptoms, or [0053] (3)

relieving the disease, i. e., causing regression aof the disease or its clinical
(0052) G 1008 B t5hnt An SR Y SHRAR S An AL e AL e
disease amoucl gt iheysupieat, compound that will elicit the biological or medical

response of a tissue, system, animal or human that is being sought by the
[6053] regparGhReyugierinaiamemesicaksdagtespewibevelimiaagas dor its clinical

therapeutically effective amount" includes the amount of a compound that,
SYmPOfifien

[0054] 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.
"A therapeutically effective amount" includes the amount of a compound that, when
administered to a mammal for treating a disease, is sufficient to effect stuch 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 reated.

[0055] The term “mammal” includes, without limitation, humans, donnestic animals (e.g.,
dogs or cats), farm animals (cows, horses, or pigs), monkeys, rabbits, mice, and taboratory

animals.

[0056] The term “insulin resistance” can be defined generally as a discorder of glucose
metabolism. More specifically, insulin resistance can be defined as the diminished ability of

insulin to exert its biclogical action across a broad range of concentrations producing less
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administered to a mammal for treating a disease, is sufficient to effect
such treatment for the disease. The "therapeutically effective amount” will

ang_deéﬁernding on the compound, the disease and its severity and the
%é ,:’(/?/ éfﬂ etc., of the mammal to be treated. [0055] The ter TR As130
includes, without limitation, humans, domestic animals (e.g., d
il 7l

ogs or .
than thecam)s e hicla FivatSiesbuisencrEoR iR brikel s bty ntdes, dnltfer-
(1998) dakeralepy aMalsy [A%nGlIheer T Oes bR resks canaambestedingstrsons

generally as a disorder of glucose metabolism. More specifically, insulin

have a dasistshedebilinbie aeqirsly aectabodirsialuneer MMAPSORMRMAT Sl

nsulin HYFICaAGH0R ALIOSSA IR LaROR & HRNEE HatiANS aradysiRtleRsAsh of
msulin %%%o%%?s%%m PCT/US2005/005130 than the expected biologic effect.

glucose(gpiake. gxitEancmIGIEIIBRERE TIhIPAGIUACPREIAD Ioprssayyof Hpolysis
in adipos (08 AL Ige s ARDRE oM {d38305 4 K4orShisinsulitesistanh

persons have a diminished ability to properly metabolize glucose and

cause or@spoHSCOMPIICAE M ORSTIAR SNACIEREpYIRFFHESERAEH bt ATennn (15T,

gestatio ?M%l%‘ﬁ%@ﬁbﬁf’%’%ﬂ}ﬁ%@r@ﬁmﬁ #id alveass witaler disorders.
oxidation and storage in muscle and inadequate insulin repression of

Eventuifoljuisnlinstsas it broghBrss HrolUE RO AHACEA ditheits staic is

reached V@ AUML IR IANLRIGRARCAMRE WHfP %IH&M@ fiaelyeystisauariag: in plasma
syndrome, Impaired Glucose Tolerance (IGT), gestational diabetes

triglycemyisemdrsisArespr b Shilsnsildiansoiai ShPLFIRICOFORTERTRRe figh blood

pressurE{SRMALYHhe. IR asisianbindividusIs feprpragiess e pairtigihere
a diabetic state is reached. The association of insulin resistance with .
PR @ docreddsome X

circulaigigderels nbRaHBRSHMATRYERE AT RISk HigRReETEEERA & g8
(see, . DiR:46051tY hpopsaisinichelesters) canaentiagions, high blood pressure,

fiyperuricemia, smaller denser low-density lipoprotein particles, and higher

[0057] C"f}gmgq leyalsof plaminogsn-aciealer inbibilor di-hasbesndatarat i
as "Syndrome X" (see, e.g., Reaven, G. M., Physiol. Rev, (199533@75: _
generaldy 314861008 Py Theiabolir dnkistds refitcdonAndiykabiomehpicpse Wiich

result if158388.05 Sonditien ihabivrerastayachaaderiaechnrpetabolia defeets1 these

In production and utilization of glucose which result in the failure to

defectsrirptriadted HROR SHIEOSTo 5o STRAMI ST e I REISLYBBRAFA THee S J f1aseof

diabetdeiectS is elgypiadhinpe glucosanteierad R asibhypatglcerpa.l diwtetes is
major forms of diabetes are Type | diabetes and Type 1diabete%§%s ;
sencralip Soeibsiapbve ATl dRAPERSY 1 HeRBRaI)TheTTacRR BRAR AFOE Beose

utiliza%ﬁc‘.?ﬂﬁyzoéiwg@oﬁ%% BeLRONE MRS 8HIRIAGI O CRSE clevated levels of
insulin and can result from the inability of tissues to respond appropriately to insulin. Most
Type 2 diabetic patients arc 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. Tn addition, many Type 2 diabetics are obese. Other types of disorders of glucose
homeostasis include Impaired Glucose Tolerance, which is a metabolic stage intermediate
between normal glucose homeostasis and diabetes, and Gestational Diabetes Mellitus, which

is glucose intolerance in pregnancy in women with no previous history of Type 1 or Type 2

diabetes.

[0058] The term “secondary diabetes” is diabetes resulting from other identifiable
etiologies which include: genetic defects of 5 cell function (e.g., maturity onset-type diabetes
- of youth, referred to as “MODY,” which is an early-onset form of Type 2 diabetes with
autosomal inheritance: see, e.g., Fajans S. et al., Diabet. Med. (1996} (9 Suppl 6): $90-5 and
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utilization. Type 2 diabetes often occurs in the face of normal, or even
elevated levels of insulin and can result from the inability of tissues to
respond appropriately to insulin. Most Type 2 diabetic patients are insulin
WRIHATEAY have a relative deficiency of insulin, in that insul§ E8E4i61405130
can not compensate for the resistance of peripheral tissues to respond to
Bell, Gnaulin. Anadditorcimany Mee X dialaties; arenetiedefcOtherihgnis aftion;
& dis%gers oé{géucose homeostasis include Impaired G{g{cose Toletrar%%eb is):
fseas G A T B T DB E B & Frn B et Bt BAM ST AT pfild Gaghe Hbrosis);
certainhamepsiadiscane diabries candshestationahRidbeted tVmititiis, avveh(ecg.,
lucose intolerance in pregnancy. in women with no preyious history o
SR b R R R R e R S
suppresiahaiis sequting(trgmpbihsridentifiabieiaicldgiestieni¢h gnclstdecge andic
defects of O ¢ell function (e.g., maturity onset-t diabetes. of yo
Flncoop A IV P L s TG G TSR s ey o

well asvitherqgaostmahitbertance; see, e.g., Fajans S. et al., Diabet. Med.
(1996) (9 Suppl 6): S90-5 and 14 WO 2005/080340 PCT/US2005/005130
160591 BelthSpeitialintit: Reynd2hyRioT (39926} 58:tdd indtigdndticodeforigine, and

.insulin action; diseases of the exocrine pancreas (e.g., hemochromatosis,
sestaigiat UGS G ToRMEVIOTE Ly DB EE b LA HLASSRTHATER o The
Experte3cassifies motesDinigiteie midiOhstiiiv atsion (BghegsdvidiiheyDateisy Care,

romegaly and_gortisol in Cushing's syndrome); certain drugs that
_(1999&%%%;&9%’1?@1%3%@@ tion (e.g., phenytoin) or inhibit insulin action (e.qg.,

estrogens and glucocorticoids); and djabetes causgd by infectjon (e.g.,
{9“50}ru@%ﬁ%x@&&ﬁ?&s&ﬁﬁ‘%}bﬁ?ﬁ%ﬁ% 8%’%9&?@%8??@%8@%8@&8@?”@ level
of insul¥W BN Wdidelinas-for tiagnests foelyRemi tiabaigsoimpaieengicnse

tolerance, an stational, diabetes haye _heen outljned by the American
oS BB TP OB LA S RS D iR (e
presenafdfGlassifigation efDinhibles:Mellinids Riahetdsdadypk 89 eMMd 2an appear in

(Suppl.1): 55-19). [0060] The term "hyperinsulinemig" tefers to the
at oas UG TRUIEY A MRS i TR Mol GF G I IR RO By,
hypertihgiesiiémiperdrieerialatefarictodhedpriesehcadf Breoabnmdisbyriipidemia,

_ elevated level.of uri id in the.blood. The term "hyperlipidemia” refers to
L. & GHEVIREREb P AU SRR VP TR Fthe blood.

Hyperlipidemia can appear in at IeaPstthree forms:

s 1 . .
1006y § e TR RS SRR o A1 HRBLFERo PRI gy stinltes seortion

For example, an insulin secretagogue is a substance or compound that stimulates secretion of

nsulin.

[0062] The term “hemoglobin” or “Hb” refers to a respiratory pigment present in
erythrocytes, which is largely responsible for oxygen transport. A hemoglobin molecule
comprises four polypeptide subunits (two « chain systems and two f chain systems,
respectively). Each subunit is formed by association of one giobin protein and one heme
molecule which 1s an iron-protoporphyrin complex. The major class of hemoglobin found in
normal adult hemolysate is adult hemoglobin (referred to as “HbA”; aiso referred to HbAO
for distinguishing it from glycated hemoglobin, which is referred to as “HbA1,” described
infra) having a3, subunits. Trace comnponents such as HbA; (cwby) can also be found in

normal adult hemolysate.
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hypertriglyceridemia, i.e., an elevated triglyceride level; and (3) combined
hyperlipidemia, i.e., a combination of hypercholesterolemia-and

wiVREL 5' ly, eridemiq. [0061] The ter_m "secretagogue” means tance _
Eg\r/co%r%%%‘(r\qd that stimulates secretion. For example, an msul?n(%%%zo%%%mﬂ

secretagogue is a substance or cor%%ound that, stimulatefsie]sgecretio .0

f
[0063] indatipne0BEFT e iaRsbIobib A5 thpreriarg Y5 Upfoipnaripyin (referred

to as “FRIGTEHL PLARRRALIRAHENOMBEY WRIBRS Iasgaly fespansibitloraxit@eibA, .,
transport. A"hermoglobin molecule comprises four polypepgide, subuni

F1b A2 (s odhFBybte IR AR G RF BT S S HpBBEtvaN§ Bich bclasses

have theLBMRILISfor e byAs sacialionehane 8 lop b RratRin @G aREhEmm ESchiff
molecule which is an iron-protoporphyrin complex. The major class of .

base) bEMOSIOHIIERONA A A-HOTFABFEIER GhiR SR ARG omoslobin

aleianed RAshHBE -ssegairsend HukbAPINGHiating tishingok toketoamine

,.HbA glécf_izitege rt%n’%globin, ﬁhicﬁ% referred to as "HbAI," described infra)

by Am¥dpniigaBER$Blnits. Trace components such as HbA2 (a282) can also

be found in normal adult hemol sate. 15 WO 2005/080340 .

{0064] Pdﬁg@@dtﬁmaﬂg@d[b@@spb\?%ané%ggé%déa&ﬁ HeRbglobinbAs,

“ is hemaglohin drelsriadeio Axi Hnbhonb suyeasHaiemafter

‘hemoé?fxrﬁ%g%%%&%%ﬁ r?ﬁaé/ be further frac?ionated into H?)Aia%i%HbAl , )

referredHtors, ARt eiatinAe ATERSIRCR BIGIE RISHIFLEHBIABIATRA TR ghgosylation

of the FUREASIHR ARG SR PEMABalruclisy whish osiapiizaditymain portion
ormation of an aldimine (Schiff base) by the amino group of N-terminal .

of glyostifhbeiass o B AR Blosih OFHoTANA) PR BRRTHC AR ER B CoREpaFtional

to bloo%'r%ﬁ%%%éﬁb‘?ﬁ%?%ﬂéﬁ@f&’feffhﬁﬁ?biﬁum%@bM@h@ﬁi@t@pmm@sbymh
Amadori rearrangement. %064 The term "glycosylated hemoglobin” alsgw

increasiefeplesie gyerdnAnols; RS EYRRHIGHOBRFO RS jRRYAR "ata Bt
120*(138?5%%43%@&}1 %?ﬁhﬂ:m?&}.] enesdlebithhereinafienaedaisad fodm levels reflect

oglobin Ale") refers to a stable product of the nonenz%]g"latic

the aveyagsaiptodi GHEpHEVSIdRE N RHRALE SBTIS BTALRTE EE gy 1o throe months.
Theméak%%f%%%%&hw%ﬁﬁmh@gﬁ@m@eﬁ g_&@_iyg:l@tﬁd H_emglgimbigalasm %ood
the blood. The ratio of glycosylated hemaglobin is proportional t
index L EBBE R ETRERTBHETHEBloNY 10 A oF RPN Gl o 1 last o
monthGIE8ses Wi NsHenspE:RIasma giucesalienelso Sintaglyngsylatitn. The
occurs at a constant rate during the 120-day lifespan of an er l’lhroc%/t

¢ [ 7 Cyte
analysin @4 anmRRUBP o paleahiHE|Gbin TEVEIL Faffa prabiing long-teim control
of blood glucose level (see, e.g., Jain, S., et al, Diabetes (1989) 38: 1539-1543; Peters A., ef

al., JAMA (1996) 276: 1246-1252).

[0065] The term “symptom” of diabetes, includes, but 1s not limited to, polyuria,
polydipsia, and polyphagia, as used herein, ncorporating their common usage. For example,
“polyuria” means the passage of a large volume of urine during a given period; “polydipsia”
means chromic, excessive thirst; and “polyphagia” means excessive eating. Other symptoms
of diabetes include, e.g., increased susceptibility to certain infections (especially fungal and
staphylococcal infections), nausez, and ketoacidosis (enhanced production of ketone bodies

in the blood).

{0066} The term “complication” of diabetes includes, but is not limited to, microvascular
complications and macrovascular complications. Microvascular complications are those

complications which generally result in small biood vessel damage. These complications
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the average blood glucose level for an individual during the preceding two
to three months. Therefore determination of the amount of glycosylated

hemoglobin HbAtO can be a good index for carbohydrate metabolism
W%?ﬁq%gﬂgﬁ-’d‘@ordingly, blood glucose levels of the last two monfd EaR1§&/005130
estimated on the basis of the ratio of HbAIO to total hemoglobin Hb. The
includearatysigiodpathh éimoghpbiniantinbietsdviger deednbéersirenselfiamage in the
enabling long-term_contr I il
e R e R N e o
nervoud 24625 2)d[0OBBPTHbEkidriey diptasa dut drablerskyrsenl desiasa tistprt

ddneyhinigd to, olyria IR5I8 ANE RVRRAGIR A SR I Rrally result fro
ludneylsﬁg rf)i(%?gﬁ%ﬁ- %éi?bélgq%n%%%%age. For example, ':1polyyriaeé melgng %ﬁséu m
large bpassagedtianage Toksmecoipliindenyingledgien peidayrponeigiaase and
peﬁphé?ai%gé Clropic, xcesshie JIrghAad RAIYPRAGIA eRRS SERvI Rssels of the
eating. ther symptoms of diabetes include, e.g., increased susceptibility

heart. Reeeripirkinfbutiohdespebidliysiigensntic IAPHABCOHCEREEGAT), HUMAN
BEH@%%%&%@}@%@M%&EW %ﬂ%@@%’g‘. ot keionebadiessindbes

e term "complication” of diabetes includes, but is not

generalimited ¢of senizrd Vorusl Exciedinglieionparanmar (Glustaiiarabinphbagio hiood
Pressure Ctr;%&%a%glﬁ% MRlcAlIaNSRrSIRRE.CAmPIcAt AR b Cﬁ‘eﬂ%@fﬁl Wascular
result all'bl 6 WO

ins ood vessel damage. These complications 1

diseas@00B/08084 RS T E20DE0DBLI0 FRAlidEIB Y. ofdhadgathyltasotien a
narrowinB oF %‘3%‘1@6&%&%‘&%&?Baﬁ’ﬂ?bﬁ%&%%%&éﬁ%%magﬁé@ the eyes);

netropathy (nerve damage and foot problems due to blood vessel

(0067 02PRIE 10 t'&f}ue@%&%&?si%‘%ﬁ%gﬂgéé%@éﬁl%@m&‘ééw%@éﬁmﬂ%&@m
blood vessel damage in the kidneys). Macrovascular complications are
recogrﬁmée\mbnmheaﬂgﬁbmﬁ_i@éﬁgmﬁ%@ﬁﬁIiﬁl‘bﬁ'\fﬁ%“@@%&ﬁ \?éé%%ilcme-

Ather G202 %-cﬂlﬁé%%ﬁé? ligations IBCIHEE, f8t AEIRVARCHAL ARG S6BREy artery

peripheral vascular disease. Cardiovascular disease refers to diseases of
diseasbloodohessieleeofitfisctrshreesberaerulangisnsrand paiplere YRl 45 arc
all clu?ﬂ%?é?ﬁﬁfé& @%%?%Mﬂ%%%&%@ QHC(%Q_QE@&% by the terms
C rayv-Hlﬁ, New York 1993). Cargllovascular disease is generally one
“atherofcdenpsisl forhisthierssmmtgiie §seh¥ertension (also referred to as high

blood pressure), coronary heart disease, stroke, and rheumatic heart
[0068His@hsactrelitingloviptidmicdisdeasdesherlo irarp abescsPans Brithe

concel 988 Vs?fﬁs&'éoa%sﬁ%ﬁi%fdtE&Q@?@iﬂhiﬁ&f}%ﬂe%ﬁﬁwﬁﬁﬁﬂc@ﬁm@ Ripgdio the

vessels that carry blood to leg and arm muscles.
lowering of excessive uric acid concentrations in blood to desired levels.
[0069] The term “modulate” refers to the treating, prevention, suppression, enhancenient or
induction of a function or condition. For example, the compounds of the present mvention
can modulate hyperlipidemia by lowering cholesterol in a human, thereby suppressing

hyperiipidemia.

[0070] The term “iriglyceride(s)” (*I'Gs™), as used herein, incorporates its common: usage.
TGs consist of three fatty acid molecules esterified to a glycerol molecule and serve to store
fatty acids which are used by muscle cells for energy production or are taken up and stored in

adipose tissue.

[0071] Because cholesterol and TGs are water insoluble, they must be packaged in special
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.
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[00671 The term "atherosclerosis" encompasses vascular diseases and
conditions that are- recognized and understood by physicians practicing in
W(th%&%%\ﬁﬂ)t fields of medicine. Atherosclerotic cardiovasculaf,gjﬁggﬁﬁ}smosﬁo

coronary heart disease (also known as coronary artery disease or
ischemic heart disease), cerebroyascular, disease and peri hgral.vess I

There atigedeestfes calitingeHPAREAIRES A M D TR GHa SPE et etore
functio€ NEPAR2SAS G by dheniaenshAtheraselainsisy dipiiaiResescheratimio large

. disease”. [00681 The term "antlhxperllp%emlc" rg%sl,éétherﬁ)wqr n%e%(erol
Hpoprotete e SEApRBRIAISHCSHMBITETS i SHYIH SR R JtNIDNERN T
content EfNhaMlicemis, J efensdertheslowesingniexee anty eluicadcitto plasma as TG-

~__ concentrations in blood to desired levels. %ﬁ Thef&term "modu atcg'_‘.D11 ‘s the
rich lipppkatsitooaiiet 880N HASOSRSROBINFR SsIor- e bl RS S iHtEieh
endo geBEﬁsfHQﬁémQﬁﬁmﬁi itiane Fomexample rthescampodipssofiitwmprabemgh

invention can modulate hyperlipidemia py loweri holesterol in a .
enry O ST SHBS ED TR I OB PO Sy Fostommed o
mtermé&ﬁ@c@%@%@;c(ﬁméﬂ (apuspdihelsiniinaaipetatesaksicomnohaiegeor is

TGs consist of three fatty acid molecules %me}%é%)a{éqgc%o%%é%%lemd
further apediBeddadasmibeniaw R AR, cte RS forerer
brokenRRUBIPMOTALE keRummanchsieredinpatiphisadisHigh 02} Begaose

cholestérol and TGs are water insol blel, they must be Lpack%ﬁe 0 erse
(“HDIgpkeiap W@%@Plﬁﬁfﬂ%&@?l@?&ﬁﬁ%@ S BFSTHE PS8 1o be
cholesfé%l%gﬁgﬁn the plasma. Lipoproteins can accumulate in the plasma

due to overproduction and/or deficient removal. 17 WO 2005/080340
(007217 CRY 820080951300 There.are ableash five Wistii ipsireiairis uitiedinigsma

in size, compasition, density, and function. In the cells of the small Oith?LDL
includingsptied ey RIS TIe ek Aaleirtd OB 1985 S etei %‘6%%1 REe o L
VLDLCQ{L?Q&%&]%&QH‘QQ}Q%fH@Eﬁ have a high TG and low-cholesterol content.

In the liver, TG and cholesterol esters are packaged and released into

la ?a@rﬂﬁta} IRepraiginieallednidovsdarsibt lipgpsateinte following:
{0073]?,\/%%11" , whose priir}n%function is the endogenous transport of TGs

Eeomf:cat‘@%E@ﬁg@%ﬁgﬁ&fﬂﬁ%ﬁgﬁmﬁw%@g&iﬁ-ﬂ@@@ﬂi&r QREYMakiGes 2

_ afm be either reduced and taken up by the liver, or ..
defici¢raysformentints. inbeipnseidbet derprdis dpyepiatancieries). THe i Pash,

§lhe Yk d masified i frmpiedemmdensitblood;
dﬁc}?l%?p%%%% '%%E%%%w%{g%hg%%ﬁp and i >

[6075] (2) Familial Hypercholesterolemia, a relatively common genetic disorder caused
Whefe the underlying defect is a series of mutations in the LDL receptor gene that result in
malfunctioning LDL receptors and/or absence of the LDL receﬁtors-. This brings about
ineffective clearance of LDL by the LDL receptors resulting in elevated LDL and total

cholesterol levels in the plasma;

i()(}'? 6] (3) Familial Combined Hyperlipidemia, also known as multiple lipoprotein-type
hyperlipidemiz; 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;

[0077] (4) Familial Defective Apolipoprotein B-100 is a relatively common autosomal J
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
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broken down by the liver, or is taken up by extrahepatic tissue. High
density lipoprotein:(" HDL") helps remove cholesterol from peripheral

W§%%%£@rocess called reverse cholesterol transport. [007 %Eggzg%%eswo
a

"dyslipidemia” refers to abnormal levels of lipoproteins in blood plasm

.. including bath depressed and/or elevated levels of lipoproteins (e.9.
particles ApREI RS EPITLCVESTGHT o Fe%&e%?%\?é%‘a’%rﬁ-f?é‘ﬁﬁ fd%%%?d total
 cholestErégmepkagy Primary Hyperlipidemia include, but are not limited to, the -
following: [00741 (1) Familial Hyperclzylonzicronemia, a rare genetic

{00781 diserderwhighsamsesronglisiencyliyrenivies kP Tigasal that breaks
down fat molecules. The LP lipase .deficiency can <iause the accumulation

Hyperlroasefsifiainite Sorap SrpbBroteisd Msre eiostri4pe B R esrraniniarvere
elevati SRS chalasteralanito 1Bstelativalylcormmasmeanalisdispsdeseat s ednction.

where the underlying defect is a series of mutations in the LDL receptor
HDL leyesheadtsediioptiak fctioning LDL receptors and/or absence of the

LDL receptors. This brings about ineffective clearance of. LDL by th LELh
[0079] redehfare i iimg i slerAtea s %A JHBERCRABRESHS HERIE i i on the
concerl 85018 A 9Bl Eamiial-Casbinedddipecinidantia wismtaoveyagevated
_ multiple lipoprotein-type hyperlipidemia; an inherited disorder where
triglyc PR e A T B et R ERI B Lo R AT GO R Witk low
plasmé@EﬁﬁQ&gl@h cholesterol and high triglycerides. Levels of HDL
cholesterol are often moderately decreased; [00771 (4) Familial Defective

10080} PRIGORIQLEIN BA 0058y @%M@Wﬂ%@ﬂ[}amg maluaopinant Benelisted o,

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

the follsringsed b dieAssamHb RSB BIRHTE PSR MRTch CARERdPEd iaheres.

Cwb%fﬂ%@&%khﬁﬁomlgggﬁﬁamﬁ &hed 5@9%9@15@& P3diglesi#rfactors,
the LDL receptor. Consequently, this can cause high plasma LDL and )
which gagiden Bré%xé%ﬂ@b@ﬂ%,ss[bmwéw&ﬁﬁ|?§|%§?§88‘Paﬁﬁﬁaf8iﬂéﬂﬁf§¥%ifgo certain

dinretifefeHBdIRAR BYIsclbYPRIIRaRFQIstNRbNRs m R diGRIMR: itaper total

disorder resulting in moderate to severe elevations of serum TG

d
caloriegrpsses BRARIE WHHTASACA RS REb BB R BT WL e fbgfestero!

intake Sy MerMab ARG IPAZY] Kediramilial EXcpasivighestislamiaumis awsiomon
: inherited disorder in which the

[0081] The terms “obese” and “obesity” refers fo, according to the World Health
Organization, a Body Mass Index (BMI) greater than 27.8 kg/m? for men and 27.3 kg/m® for
women {BMI equals weight (kg)/height (m”). Obesity is linked to a variety of medical
conditions including diabetes and hyperlipidemia. Obesity is also a known risk factor for the
development of Type 2 diabetes (See, e.g., Barrett-Conner, E., Epidemol. Rev. (1989) 11:
172-181; and Knowler, et al., 4dm. J. Clin. Nutr. (1991) 53:1543-1551).

{0082] 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, "héterocyclo group optionally mono- or di- substituted with an
alkyl group" means that the alkyl may but need not be present, and the description includes
situations where the heterocyclo group is mono- or disubstituted with an alkyl group and

situations where the heterocyclo group is not substituted with the alkyl group.
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concentration of plasma VLDL is elevated. This can cause mild to
moderately elevated triglyceride levels (and usually not cholesterol levels)
wansheamsefign be associated with low plasma HDL levels. [00859451 0405/005130
factors in exemplary- Secondary Hyperlipidemia include, but are not limite
Genert(i’ the following: (1) disease risk factors, such as a history of Type |
Btabetes, Type 2 diabetes, Cushing's syndrome, hypothroidism and
{0083 ]cemanphpest dhvenabdiadetiess yokiuber skt falcions, vt dmninplugeiphenylacetic

., _cantrol.pills; hormones, such.as esfrogen, and carticosteroids; certa
s R ) PO DA G o hGrkry ek AT rE e TEEARy
substittiiakenpackoddihealesiastgraater ihaexd@inssSatifatdd:fadrmake:pendatal type 11
. calorjes greater than 10%; cholesterol intake greater than 300 mg per
dlabet?aﬁ%ﬁ%ﬁfﬁﬁagﬁ%eggﬁg 4itohol use; and obesity. [0081] The terms
"obese" and "ohesity" refers to, according to the World Health
Descrigtignfis $h6 CuMHPRRESs Index (BMI) greater than 27.8 kgim2 for men

Compaiifldd’.3 kg/m2 for women (BMI equals weight (kg)/height (m). Obesity is
linked to a variety of medical conditions including diapetes, and

10084}y S ARG FERTEE BEESRSPRE THEEPH BhBIA Sk GRuOTHOr HhE it BIBPBH of
Type 2 diabetes (See, e.g., Barrett-Conner, E., Epidemol. Rev. (1989) 11:
172-181; and Knowler, et al., Ain. J. Clin. Nutr. (1991) 53:1543-1551).
[0082] The terms "optional” or "optjpnally” as used throughout the
specification means that th# subs queﬁily described event or
circumstance may but needyiqt occur; and that the description includes
instances where the event& umstance occurs and instances in which
it does not. For example, " yclo group optionally mono- or di-
substituted with an alkyl gggup" me %}ptﬁé)glkyl may but need not be
present, and the description includé%ri?étions where the heterocyclo
group is mono- or disubstituted with an‘alkyl group and situations where
the heterocyclo group is not substitufel with the alkyl group. 19 WO
20051080340 PCT/tJS2005/005130, General [0083] The present
invention derives from the initial disc%)very that (phenoxy)phenylacetic
acids and (pyridyloxy)phenylacetic acids and their analogs, having a

een o HBISRE LS o 55 o i PR Bt oMl
selectddiSordetise Respriptioizafghe BnthEdoedisCHR and NR, wherein R is H, (Cy-
Cg)alkyl, COR?, COOR® and CONR*R” wherein R? and R are each independently selected
from the group consisting of H and (C,-Cg)alkyl; the letter Y represents a member selected
from the group consisting of CH2OR", CO;R", tetrazole, CHO, CONR"R™, CH(=NR®) and
CH(=NOR"), wherein R® is a member selected from the group consisting of H, (C-Cg)alkyl,
(C3-Cplalkenyl, (Cs-Cg)alloymyl, (Cs-Cy)eyeloalkyl, (C4-Cg)oyeloalicyl-alkyl, aryl, aryl{C;-
Cylalkyl and (Ci-Cglalkylene-Z, wherein Z is selected from the group consisting of CORY,
COOR, NR*R®, NR’CONR'R’, NR'COR’, NR*COOR® and CONRR® wherein RY, R® and R
are each independently selected from the group consisting o_f H, (C,-Cg)alkyl and phenyl, or

optionally two of R%, R® and Rf when attached to the same nitrogen atom are combined to
form a five- or six-membered ring; and wherein R™ is selected from the group consisting of
H, (C-Cylalkyl, aryl and OH, and R™ and R° are optionally combined with the nitrogen atom
to which each is attached to form a five or six membered ring; each of the symbols R and R*

represents a member independently selected from the group consisting of halogen, hydroxy,
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Compounds [0084] In one aspect, the present invention provides
compounds having a formula: Y (R3)m R2 F3C /\ (Rt)p.Q +? F3C Il or a

Wg%&n)&%wically acceptable salt thereof, wherein the letter Xig(‘acr%_yﬁ?%%?ﬁgs 130

member selected from the group consisting of 0, S, SO, SO2,

NR, wherein R is H, (Cl- Cs)alkyl, C ow NRtb wherein
(Cr-Co R A B P, Cars e bth o T CANSIetnt o
Cg)cyciﬂél@ﬁ@%yg%”@%ﬁéﬁl@dg{ﬁr&%tf@ms&mallaynQg’,\péﬁgﬁﬁgﬁéﬁggﬂciﬁmm the

group consisting o : , fetrazole , :
hetero AR il GHELRIARE Jo I s FIOR SIRG (5es SRS el o G
ol S48 gaf@,il%ty?lﬁﬁfpﬂeﬁ Ogalot Tgﬁglrﬁl&)&lkéﬂﬂ)r@ﬁr@g BESIOOR,

. -C7)cycloalle Q - : r - i .
s S S S A S B P i e
phenylGRRE, oRMNRIRENR dEONRERINR dERRE iNREO@REyanttcted from

CONRaRe wherein Rd,.R L are.each.dn endently selected from
the SRR BB LI (O EL) DTG GHEng e Ut Lo of o of
R, R*Rfld Revansh Ritushed atiackeddaiiegsarmien tagematioed asefmambiined 6o six-

form a five- or six-membered ring; and wherei is selected from the
bR o BT RS Arg) ST R 2 STl A osents &
memb&Piigaaly comhinegwih-theisinggd i atodyGo-Gf)udkyéaibl 1stattal hedaents CH

form a five or six membered ring; each of symbols R' and R
or N YRR B RASp AR <o Ua O e o P s
to 2. halogen, hydroxy, 20 WO 2005/080340 PCT/US20051005130

(Cl-Cs)alkyl, (C2-Cs)alkenyl, (C2-C8)alkynyl, (ClI-CS)alk '
[Oﬂssi(cg-@%’&%é% %I@gf&lf%%é’yc%%@%aﬁyl, f}élgc?ég) é}gg?l%%?d groups are O, 5
and NEClig sietesoplisy kiiGadESyneteracyiyh another group of embodiments, X 18 NR,

terqsubstituted(C3-C7)cycloalkyl, heteroallcylsubstituted
preferg ‘quﬁ&)@lég’[ﬁ# %(gll-")ééﬂg?ﬁijalkyl, nitro, cyano, phenyl, O-phenyl,

NR'-phenyl, S(O)r phenyl, R! R’ R<,.S(Q),R: 2NR, cpm,
0086\ B3 R B ORI SOk o BRI W L Shaiyt
with IR/ hhaubstitule bang R3hRlpeaferRRiarEheasbsingtefferdemtiyodiments

selected.from .t roup consisting of H and (CI-Cs)alkyl, including .

o ae th??ﬁ-‘&@ﬁ*ﬁ%bﬁl@%@%ﬂgﬁg@ wo of

[0087] Preferred groups for R! and R® are halogen, (C;-Cg)alkyl, (C;-Cg)alkoxy, (Cs-
Cr)eycloaliyl, (Cs-Cy)eycloalkyl-alkyl, (C;-Cg)haloalkyl, O(C-Cg)haloalkyl, nitro, phenyl,
O-phenyl, NR-phenyl, NR'CORY, S(0)-phenyl and S(O)R’. Particularly preferred groups |
for R' and R? are halogen, (C;-Cg)alkyl, (Ci-Cg)haloalkyl, nitro, O-phenyl? NRICOR and
S(O)R’. Still further preferred groups for R and R? are F, C, (Ci-Cyalkyl, CF; NHCOCF;,
NO;, SCH;J, and OC5H4 CF;;..

[0688] The substituent R? is preferably H or (C1-Cq)alkyl, more preferably H or CHj. In

the most preferred embodiments, RYis H.
[0089] The letter Q 1s preferably CH.

[0090] The subscript m is preferably 0 to 2. In one group of embodiments, m is 0. In

another group of embodiments, m is 1. In yet another group of embodiments, m 18 2.

[0051] The subscript p is 0 to 2. In one group of embodiments, p 1s 0. In another group of

embodiments, p is 1. In yet another group of embodiments, p is 2.
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R', Rk and RI when attached to the same nitrogen atom are combined to
form a five- or six- membered ring, and the subscript r is an integer of from

w1943 Hagsgymbol R2 represents a member selected from fhe%
consisting of H and (CI-Cs)alkyl; the letter Q represents CH or

cri i nlnte er of ro Ot03 and e subscriptp is an i [ of
1009250 TR B R g P S kSO A ST ﬁ% red

Turniny St rﬁi@’@ﬂﬂﬂ)&f@i@ﬁ5uﬁﬂﬂlbﬂ_@ 14rCBh & dropfefabiy o dimei®. XSigiQurther
In anothe embodiments, X i fer wherein R j r
preferied 5 \am ug%%ﬁ:?re? eTtec g}(l)grjs {TJ)%) I${|nc a%g%glg @8%@113 ffose
embodgtiazela @lrl@i andk CONRaR') isvithaCH Womdﬁwhzdim@éﬁg which
erred. T t.oreferred embodime t thos Y
Qs G AR GF 52 OB o bk e I oy B b
preferé@llye@ﬁékléﬂli &ﬁl@.ﬁ)a m@h((zlz?ﬁi&wmw@mmémm@wm
aloalk aloa R
““é{l‘?g&;gi gﬁ%ﬁ Cf‘%ﬁ%“& rﬁsﬁy%re e’rrh% ‘F@%&éﬁ@%ﬁ m is
Oto2 aﬁd PR3 are hakh@@lyu(ﬁﬁ}@%)aiﬁ)prf(iémﬁsa sk, hait:rg@@aph@ngﬁﬂl Cyalkyl,
(AT 5@%@@%&%“ R R P B R
presenkhe ﬁubﬁtﬂmammasqanéf Brajpyui Isn(ﬂd:f@ddaﬂdd’ seloste prizferabl/pepwided List.
the most preferred embodi IS H The,lgtt
For coght Bty CH SO TG BRSO 2 14 s san e
with tReibd rmpsamosdmgno dowtid ]gabqpeotlerﬂmmanuﬁ preferabin jefCi-
anoth of e ts m 1
Cg)aﬂgﬁé} Y hggoéjéﬁﬁlb |men n angiﬁgéél)g;reoﬁ%%éﬁeﬁ{ tt%lfvgﬁ% %E) gs Hor

CHs. 1. In yet another group of embodlments, pis 2. 21 WO 2005/080340
PCT/US2005/005130 [0092] Within the above groups of embodiments,

[oe93gertal ﬂﬁ@gﬂbﬁwﬂmq&ataﬂﬁg mefam@ﬂeniﬁmﬂiﬁtgxﬁss&éstﬁé{eﬁﬁ ostilerdedsrom

in whic is CH, Xi bl r NR t|II further err P
the grﬁ%’s%ogﬂ%’&%%?t %%ﬁrﬁ\ﬁa Xe%:g ﬁﬂl@? pre ésrre are’t eo%% and

CO,Rénihosimenis im iehich Masdilie ﬂlbmdlpt i ﬁ rbta 1yvabirRhé gedeppedfrom the
embodrmen%} which

Broup GRS R B SRR A T A e iy o sctotod from

the group consisting of halogen, nitro, (C1-Cg) alkyl and (C;-Cyg) alkoxy; and R is H or CH;.
Selected groups of embodiments within the above are those in which (1) X is O and Y is
CO,R% (i) X is O and Y is CH,OR®; ({il) X is NH and Y is CO.R"; (iv) Xis NH and Y is
CH,OR®. Still further preferred embodiments for each of these group are those in which R
and R® are selected from F, Cl, (C-Cyalkyl, CFy NHCOCF:, NO,, SCH; and OCsH4.CFs.

2005/005130

Preparation of the Compounds
[0094] Compounds I in which Y is CO,R® and X is O, S or NH are prepared as shown in

Scheme 1a and 1h. Compounds 1 in which X is C are prepared as shown in Scheme 1c.

[0095] An alternative method for introducing the substitnent R is shown in Scheme 1d,
and routes for preparing the aldehydes (1, Y =CHOQ), carbinols (I, Y = CH,OH) and carbinol
esters (1, Y = CH,OCOR®) are shown in Scheme 1e.

[0096] The preparation of Compound 1 in which Y is tetrazole is shown in Scheme 1f, 1g.

{0097] Compounds 1 in which Y=COOR® and R is H can be converted into compounds 1 |

in which R® is alkyl or aralkyl using conventional esterification procedures, for example as
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preferably represent halogen, nitro, (CI-Cg)alkyl, (CI-Cg)alkoxy, or

(ClI-Cg)haloalkyl. Returning to the group of embodiments in which Q is

Wwhlegbdadam o NR, Y is CO2R, mis Oto 2 and pis O to 1, the symbhol R3

will preferably represent halogen, nitro, (CI-Cs)alkyl, (CI-Cg)aIﬁ QWS&P%/OO"BG

I-C )Faloal |. For thase.emhbodiments | wnch two rQu :

descrlgd P RTETEN e B0H b RS ol LAY H Aoy S gley: 475

from the provided list. For each of these groups of embodiments,

including those in which Rl and R3 are provided with their full scope

- according to formufechehrve. thegyrmbehRisTairmady H, (Cl- Cg)alkyl

or (CI-C8)alkylene Z. Further preferred are those embodiments in which

R2is H o #0093] In one group are particularly preferred

emtBtimentxk’Q is CH; X is@a&jgcted from the group consisting of 0 and '
{(1a) NR; 1t ted Lrom(/f €Jproup comststing of CHROR@NGfH231; the 4 X=Nacy]

sub m is 0 to 2 aRé&#je subscriptps 0 to{lbg?@h Rl is selected fromy_qq, ro

th&@roup consisting of ga%@en, nitro, (CI-C8) alkyl and (CI-Cg) alkoxy;
each R3 is selected from the group consisting of halogen, nitro, (CI-Cs)
alkyl an -Q2Q) alkoxy; and R2 is H or CH3. Selected groups of
emb@igents within the aboeﬁegre those in which (i) X isOand Y is
CO2R iy Xix® and Y 20R; (iii)-X-s NH gnd Yjs{CQ2R (iv). X |

(k) and ¥,isZ/CH20R. Still {uther preferred—eiﬁlﬁﬂa@}dif]}w'e%ltsdfor’eac’:ﬁa(ﬁ)gtyhé)séeé\lzpik
grdap are those in which Ri¥and R3 are selected from F, Cl, (CI-C4)alkyl,
CF3, NHICOCF3, NO2, SCH3 and OC6H4_CF3. Preparation of the
Compounds [0094] Compounds 1 in which Y is CO2R and X is 0, S or NH

@845 shown in Scheme la anft AQfnpounds 1 in which Xis C

ed as %ﬂgy’m&pheme I(,QR\ 95%] An alternative method for
uging the sub{fi t@nth_issbo n [ ) Xuz,l)@nd—remes fof y=co,Rre
g the aldefdtes (1, Y =CHO bindfs (3

, Y = CHZOW) angb=0, X = C
carbinol esters (1, Y = 20COR)F5 e shoy®’Gcheme le. [0096] The
prepdtation of Compdund 1 in which Y is teé{\r/azoleCFé shown in Scheme fif,

9. [QQI7hGepPounds 1 in whichY=CQ
co pounds 1 in which Rjs, alkyl ggzaralkyl using convemgignal gz
ication procedures, for ppleas 22 WO 2005/080E X

T S%Q\ %MSQ—GIescrigggn PrénafBiive Organic Chemistry, 5 (RDy

and R is H can be ¢anveted

rRRB. Wa rlg{! nd H.D. Zook,dNiley, {279. Scheme 1- Pr&ﬁaration@iv\ﬁ
Compounds 331?3 1, Y=COR® Ry Cr,
1, Y-':ZCOQR RZ = atkyl 1 YWCOQRC
R2=H R%= alkyl
0._Ci 5 0N
1,Y =COO H {R\s}m o — (R\)\nl i
¥ = s 2 X \ 1
{1e) [/ 0 e ®D ﬂ/ _ ‘4:}/(3 o
. ™ FsC el
2 Qe M
, 1,Y=CHO °
OR 1 OCORC
(R3}m RZ {R\)ﬂ\ R2
[ = X ; g }\i\ (Rl}p
S v o J— ik
¥3C r I F3C B
3 Qg Qo
CHy Cry
1, Y = CH'gOH 1’ Y:'OC()RC
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O Oalkyl (3)m L-R2 ;(RI)P (1a) (\~ Br + 1, X = O, S, NH, Nalkyl 1,
X=Nacyl F C CF3 Y=CO2R Y=CO2R 32 R3)m O O-\ (RL)p (1 b) 7.H F (
X = NH, Nalkyi: Y=CO2R F3C CF345
w Dy i O OBut 0 OB
%ﬁ?@g\i;(gg)m (1c} ~~~ Q~' (R)P 1,Y= COZR R=OH, X Hg@%ﬁ?g’%ﬂw
~ F3 O Oalkyyl O Oalkyl R2 (R3)m R2
=\ (1 d) 11\ ;(Reepe }Rl%rﬁltﬁ)”&l"l‘—“é’ “%ﬁgg%‘g" 1, Y=002R
CF3 CF3 1, Y=CO2R R2 = alkyl 1 Y= COZR R2zN Rz= alkyl O CI O>
(R R I‘(ﬁs)m ﬁé\ 1,YE0Q0H "\ A (1(1}1\ 3~/ Ri (R_)P F3~// (,,/(RI)P C

() 7 \\ o ~—3 1Y =tefrazole
BAARY] RO
¥iC
™ 10 s ? QX 7,
11
N=IN
0. OH N \ BN N

\3)111 . R?' : {R\s)m Rz" (R\)m Rz

{1g) TR = 1 X‘_\ 1
F3C Q%\ F3C Q\/\ Q=X
CF3 F3 CF‘_!,

1 Y=COOH 1, Y = tetrazole

Displacement of benzylic bromides with nucleophiles
[0098] As illustrated in Scheme 1a, the bromoesters 2 are reacted with the phenols, amines
or mercaptans 3, to afford the produets 1. The reaction is conducted in a polar aprotic solvent
such as tetrahydrofuran or, preferably, dimethylformamide, in the presence of a base such as
diazabicyclononene or, preferably, potassium carbonate. The products 1 in which X is NH
can be converted into the products in which N is acyled by a conventional acylation reaction,
for example by reaction with an acyl chioride or anhydride in a basic solvent such as
pyridine.

Displacement of fluorine substituents with phenylacetic ester nucleophiles
j0099] Scheme 1b illustrates the synthesis of the products 1 by means of a fluorine
displacement reaction. The carbinols, mercaptans, or amines 4, X =0, 5, NH or N-alkyl are
reacted with a fluorine-substituted benzene or pyridine moiety 5. In this reaction, the
substrates 4 are first converted into an alkali metal salt, by treatment with a base such as
sodium hydride or sodium hexamethyldisilazide. The reaction is conducted in an aprotic
polar solvent such as tetrahydrofuran or dimethylformamide. The aryl fluoride 5 is then
added, and the reaction proceeds to afford the products, X = O, S, NH or Nalkyl.

Condensation reactions of aldehydes 7 with phenylacetic esters 6
{0100] Scheme 1c illustrates the synthesis of compounds 1 in which X is C. In this
procedure, the tert-butyl esters 6 are first reacted with a base such as sodium hydride, in an

aprotic solvent such as dimethylformamide. The anion generated is reacted with the
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Q~\~ QUA 3CF39CF1,Y=CHO OHOCOR" (R3)mR2 (R1)n R2 (RI)
FIrROPP F3C113Q~\Q, CF3CF3 1,Y =CH20H 1, Y=000R™ 23)
/080340 PCT/US2005/005130 Scheme 1 - Preparation of
W c?r%%%%%ﬁ‘g 1 (cont'd) N (R3)m CNR2 ~e ~X2 (1fl \~ Br + Q JII{{f5¢085/005130
=tetrazole J\T F3C CF3 F3 Qc 10 3 CF3 11 N=N HNIN (R3). R~
aldehydrsiin AierRvRmtigrphe vppoysted ppdupsy $ate el eerepippopnds

are codverted into the products 1, X = C, by means of catalytic hydrogenation, using, for

example, 5% palladium on carbon as catalyst.

Alkylation reactions to introduce substituents R
[0101] Scheme 1d illustrates the introduction of the alkyl substituents R? by means of an
atkylation reaction. In this procedure, the esters 1 are first reacted with a base such as sodium
hydride or sodium hexamethyldisilazide, in an aprotic solvent such as tetrahydrofuran or
dimethylformamide. An alkylating agents R*Br or R is then added, and the reaction
proceeds to yield the ester products 1, in which Y is carboxyl ester and R*is alkyl. Basic
hydrolyis, for example by the use of lithium hydroxide in aqueous tetrahydrofuran, affords
the carboxylic acids 1 in which R? is alkyl.

Preparation of aldehyde and carbinol derivatives 1
[0102] Scheme 1e illustrates methods for preparing compounds ¥ in which Y is CHO,
CH,OH and CH,OCOalkyl, The compounds 1, Y = COOH, are first converted into the acid
chiorides ¢, by reaction with oxalyl chloride or, preferably, thiomyl chloride. The acid
chlorides 9 are then hydrogenated in the presence of a 5% palladium on barium carbonate
catalyst, as described in Journal of the American Chemical Society, 108:2608 (1986), to
afford the aldehydes 1, Y = CHO. Alternatively, the acid chlorides § can be converted into
the corresponding aldehydes by reduction employing lithinm tri-tertiarybutyl aluminum -
hydride, as described in Journal of the American Society, 79:252 (1956). The latter
compounds are converted into the corresponding carbinols 1, Y = CH,OH, by means of a
reduction reaction, for example by treatment with sodium borohydride in ethanol or
isopropanol. The products 1, Y = CH,OH are transformed into the esters 1, Y =
CH,0OC0alkyl, by means of acylation reactions, for example by reaction with acetyl chloride

in a basic solvent such as pyridine.

Preparation of tetrazole derivatives |
[0103] Scheme If illustrates methods for preparing compounds 1 in which Y is tetrazole.
The bromonitriles 10 are reacted with the phenols, amines or mercaptans 3, to afford the
intermediate 11, The reaction is conducted in a polar aprotic solvent such as tetrahydrofuran
or, preferably, dimethylformamide, in the presence of a base such as diazabicyclononene or,

preferably, potassium carbonate. The intermediate 11 is then converted mto the tetrazole
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| Y=COON 11 1, Y = tetrazole Displacement of benzylic bromides with
nucleophiles [00981 As illustrated in Scheme la, the bromoesters 2 are

wé%ﬁ&%ﬁyge‘ﬁ’iﬁh the phenols, amines or mercaptans 3, to afford thereeiiciges 130

1. The reaction is conducted in a polar aprotic solvent such as
. tetrahydrofugan.qr, prefera dimethylformami mé&g stagg&epfgagf@e
with an %eﬁﬁcﬂrﬁiﬁra%)é%%Géfgt%ﬂn%%%eér,}g gr%%a?tﬂlf?f;&ﬁotassium carbonate.
preparedTeopi Qeugisui WNEHCOBHY My dams iecolwerieg threddeproau ity and

which N is a ylegb a conventional acylation reaction, for example by
fonow%ﬁ&ﬂ?ﬁ’@ﬁ i i chlyf%ﬁ%r?lgg or anhydride in a basic solvent such as

-pyridine, Displ t of fluori bstituents it | ic est
Pucloor MBS Bagh SLHAHE TELERCENS A Ee R s 1

by means of a fluorine displacement reaction. The carbinols, mercaptans,

or amines 4, X =0, S, NH or N-allcyl are 5eacg—z§ with a O .00
fgine(;)substi ute _L;T) nzene or pyriding momty 5. In this reacti@d, the
frates, a}ri\én |€s i%gﬁvrgﬁcei? 'lg\to al&e) ¥ metatsatt; by tre i

(2a)

ase suc assoditm hydrite or so \J/ hexamethyldisilazide, The

¥ tion is conducted in an aprotic ) solvent such as tetaglaydrofuran
or dimethylformamide. The aryl fluoride %as then added, and the refction
proceeds to afford the products, X =0, S, NH or Nalkyl. Condensation

reactions of aldehydes 7 with phenylaeetic es;[ere 01:0Q] Scheme 1c
oy Pates,the syathagisobagrapnwngang in @ileh Xis C. In this
prtﬁ’c re, the tert-butyl esters 6 are figst reagct itk base such as

sodjug hydride, in ar ?Hg 8'(‘53& such ethylformamide. The
dhfon generated is Vr\ér:&gc%[é Wltﬁ the Zng WCFﬂOOSé08034O

PCTH8S2005/005130 aldehydes 7. After dehydration, the unsaturated

products 8 are obtained. These compounds are gonygfigsl into the o, Oalkyt
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proceeds to yield the ester products 1, in which Y is carboxyl ester and R2
is alkyl. Basic hydrolyis, for example by the use of lithium hydroxide in
ahydrofuran, affords the carboxylic acids | in whichR2is
Wgﬁ?ﬁg#r%{)?gaﬂon of aldehyde and carbinol derivatives 1 [0102"1C§’&ﬁé?ﬂ%(°°°‘30
le illustrates methods for preparing compounds 1 in which Y is CHO,
Egrsilrarier GLS SO FRECEHPBHTILE RLTHOIT dremicgaration of
converte@ipethesacid chlorides 9, by reaction with oxalyl chloride or,

__ preferably, thionyl chloride. The acid chlorides 9 are then hydrogenated in
[01.04] t MR SHERBHY B BHI G RIMTBIAEEHAT A BB RIS Ceuy S omdor: are

commeﬁ@?ﬁfﬂfﬂa%da?ﬂ%ﬁ%@kd@ﬁﬁa&iﬁmﬁmtﬁ@ B‘tlﬁﬁﬁiﬁﬂ %Dﬁfiﬁoﬂpﬁﬁﬁﬂ&ﬁb%@theﬁc
to afford the aldehydes 1, Y = CHO, Alternatively, the and chlorides 9 can
TOuies e QAYRRET IRECRIRS COPBSIRITRMG aﬁa‘@ﬂya@sfﬁaofé%c%ﬁ%g%ﬁwg some

synthetlitn w46 4ottty babeminepHaysHide i asdasanbedrinalowsnakaidhe
American Society, 79:252 (1956). The latter compounds are converted

[0105] i@ themerraspaneinck GREDIRAIR-Bistert Coai(ab, ARyareapsiah aoteducton.

reaction, for example by treatment with sodium borohydride in ethanol or

AmericgB{rbREREH TRE Hodacts ® D OHIBHFRY HERb B iRt dRewgicacids
can be frahsFoltdQEOMCY - REIBRARS gﬁ@@ﬂm ERAGIIORSIHIRHBYMeRY benzoic

reaction with acetyl chloride in a basic solvent such as pﬁgdine.

acid is Birst translargred 49 dhs aeidRiioude b TE3i=sai anfl mrirbid pateddn stbigayt.

chloridfor MIgPAGAG ERMROW WsolriRdickiY, imtettreolss dheheamanimlesnd Gesulting
are reacted with the phenols, amines gr mercaptans 3, to afford the

. diazokstpnsisdRagaPEet Y HEatRs ALY EB AP a B R Ep 6 S I DERT iR
reflux 38 dathadnlipiuransahapigiorall v ribraeHydtormpaiidrgastbeqmeseneewof a3 .

base, such as diazabicyclonqnene or,  preferably, potassium carbonate.
The frof gcithdrnReRi e e RAEH L OWERE HIE i etrazole 25 WO

2005/080340 PCT/US2005/005130 with an azide or, preferably

[0106] i nfelisymatiliudbansim afay aimbermbatated fc s Bar siap Sratmrehyvith 2

strong BRIAWAWITaE RFER @R fiRkiransionod the el itean ARHIEIX, to
followed by dehydration (Scheme 1g). Scheme 2 - Preparation of ‘

atford pienbpaiehy ReliHiEnlaaed FFaMBEn2LEYRS )m 0 Amdt-Eistert

reaction 71/5 ~\\ z i . X
[0107] Scheme 2b illustrates the conversion of various bromobenzenes mto the

corresponding phenylacetic, phenylpfopionic acids etc. In this procedure, the substituted
bromobenzene 15 is first reacted with magnesium in an ethereal s.olvent such as
tetrahydrofuran, to form a Grignard reagent. An equimolar amount of anhydrous zinc
chioride is then added, followed by addition of ethyl br;:smoacetate, to afford after basic
hydrolysis the appropriately substituted phenylacetic acid 6, R*=H. Compounds 6 in whicﬁ
R? is methyl, ethyl etc can be obtained by employing ethyl 2-bromopropionate, or ethyl 2-

bromobwutyrate, ete, in place of ethyl bromoacetate.

[0108] Scheme 2¢ illustrates the conversion of variously substituted benzaldehydes into the
o-bromophenylacetic acid eaters. In this procedure, which is described in Synzhetic
Communications, 12:763 (1982), the benzaldehyde is first reacted with trimethylsilylcyanide
in the presence of potassium cyanide and a crown ether, to afford the correspondingly
substituted o-(trimethylsilyloxy)phenylacetonitriies 17. These products are then treated with
an alcohol in the presence of an acid catalyst to produce the c-hydroxyphenylacetic esters 18.

Reaction of the latter comapounds with a brominating agent such as triphenyl
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(2a) off ----- R F3C F3C F3C 12 13 14 o Oalkyl (2b) (R3). Br Zn-catalysed

Grignard coupling (R). z R F3C with BrCHR4000alkyl F C// 36 15 0 oalk
WO(R)}S(@&)WO OTMS (R3) O Oalkyl (R3)m Yy (2C) "\ 'O ~CN ~\\ Qb‘f}{ﬁﬁoosmoszsg

F3BCF3C 16 F3C17F3C18190000~100 (W)"z(R35). RZ(R3)m

phosplgi%é(%gg(g%meﬁ%rr hidehhsFRG iR ﬁ?%ﬁﬁ&iﬂb%ﬁeﬁm&@‘iﬁ(@% gl@@?, affords

yt O Oalltyl (R3)m F3C 21 ER3) Br (R3)m SH (2e) \
the bra®eoesRys ©alkyl / F3C 3)m F3C F3C O X ~\RZ 23 6, X=S 14 F3C 22 26

[0109] Scheme 2d illustrates the conversion of variously substituted o-
hydroxypﬁenylacetic esters into the corresponding oebromo and a-mercaptophenyliacetic
esters 20 and 4, X=S. In this procedure, the c-hydroxyphenylacetic esters 4 are first
converted to the corresponding o-bromo esters, as described above. The bromoesters 20 are
then reacted with a sulfur nucleophile, such as sodium thiolacetate to afford the

- corresponding o-mercaptophenylacetic esters 4, X = 8.

[0110] Scheme 2e illustrates alternative methods to prepare the a-bromo and o=
mercaptophenylacetic esters 23 and 4, X = S, from the corresponding phenylacetic acids 14.
In this procedure, the acids 14 are first treated with bromine and thionyl chloride, to afford
the o-bromo acid chiorides 21. Upon treatment with an alcohol, these compounds are
converted into the c-bromophenylacetic esters 23. Alternatively, the phenylacetic acids 14
are first converted into the esters 22, using conventional esterification procedures. The esters
22 are then reacted with a brominating agent such‘ as bromine or N-bromosuccinimide, to
afford the c-bromophenylacetic esters 23. These compounds can be transformed into the o+

mercaptophenylacetic esters 4, X = S, as described previously.

[0111] All phenyl acetic acids can be transformed the corresponding phenyl acetonitriles by

standard transformations (see Scheme 1g).
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WO 2005/080340 PCT/US2005/005130 Phenylacetic acid and phenyl
acetonitrile starting materials for the preparation of compounds 1 [0104]

wiankpasiqysly substituted phenylacetic-acids, and precursor % Lo
are commercially available or are described in the literature. %18% %Or?ma(mm

number %;: ynthetic route%gre availaple to prepate corgﬁgeun not

previous fidd. S ERAREOPS RIS L BT Y AMAE $H BIEE S variously

substituted phenyla@ﬂﬁ]@gi@ﬁem%gvaﬁmmﬁy@@g 101051 Scheme 2a
illustrates the Arndt-Eistert reaction, as described in Journal of the
American Chemical Society, 72:5163 (1950), whereby variously
HPstituted benzoic acids canb nsformed into the corresponding
ylacetic acids. Jn this proce éghe benzoic acid is first transformed
ci ' en IwitQ xalyl chloride or thionyl, chloride.
acid chloride is then reacteg3 an excess of diazomethane, and the
regulting diazoketone is rearrangedasy treatment with a silver salt, for

y basic hydrolysis. [01061 Alternatively, the ester|of 13
d, for example by treatment with a strong base suchyas

W diisopropylamide, foIIowe%action with a halide R2Xtg) afford
E Sigbasic hydrolysg the aIkyIate(j; ylacetic acids 1é. [01071 e
b justPdte ' var usbrétnobgnzenesnto-the ||, 5—sH
ding phenylacetic, ph@]}fpropio é‘&\ids etc. In this pr;ggédﬁre,
thessubstit brornob enzene 15 igfirst¥eacted with magnestum irean

ethbereal solventsych as tetrahydrofIran, to form a Grigﬁ reagent. An

eguimolar amount of~anhydrous zinc jchloride is then aedded, followed by
adgftion of ethyl bromoacetate, to afford after basie~hydrolysis the
bpropriately substituted phenyla tj¢ acid 6, = H. Compounds 6 in
0 R2 is methylgethyl etc can ainéd by employing ethyl
hpmopfepfonate;, or ethyr2- bro&?yﬁﬁte, etc, in place of ethyl
Ffromoacetate. [0108] Scheme 2¢ jffustrates the conversion of variously
sufsstituted b
this procedure, whi
(1982), the benzalde

zaldehydes into the a;bromophenylacetic acid eaters. In
is described in Synthetic Communications, 12:763
e is first reacted with trimethylsilylcyanide in the
prédence of potassium cyagide and a crown ether, to afford the

cprrespondingly substituted a~{{rijethylsilyloxy)phenylacetonitriles 17.
Tese pr8ducts are then treated &‘i\\
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an alcohol in the presence of an acid catalyst to produce the
a-hydroxyphenylacetic esters 18. Reaction of the latter compounds with a

wereriatiRg,agent such as triphenyl 27 WO 2005/080340 )
PCT/US2005/005130 phosphine/carbon tetrabromide, as des}é(r:lgg}g %?183/005130

Tetrahedron Letters, 28:3 987), .affords the hromoesters 19. [0109]
SUREhe I GEHFATR %’%%’?%’%rﬁ%%%? Wé‘%f&ﬁ‘éﬁﬂefz ’b@iﬁé’(é@aé’f’”m[ s
hydroxyphemyiaestic esters into the corresponding a-bromo and
a-mercaptophenylacetic esters 20 4, X=S. In this procedure, the .
101121 5 R 0E: BUROrS 401 T 5 A O B R aG e
compod @Mehesiaienastlescohaahinity Inslbshrmodster & deactived in the
) reacted with a sulfur pucleophile, such as sodium. thiolacetate to afford th
et (G ASURATEY & HIEPOHH OB ST BT o D AL CGReL o ot
previoullisiiates aliesontve: Hatbatlswa poapaseriheiie boome tanshd-interconversions

Umerca_ptophe lacetic esters 23 and 4, X = S, from the corresponding
among, fhe COPARAINGRIGs 14. In this procedure, the acids 14 are first treated with

bromine and thionyl chloride, to, afford the a-bromo acid chlorjdes 21.
[0113] ) B BTSN L ARG LB R R T E RV EIRA N e
compozggngggf\iyé{e&%aﬁ 3%%%3.@%@@waﬁmmmmf ¢eticag i Qiﬁ@t‘ ddlithium or
t ted, e esters using conventional esterification
organoBEstyEs SPHEASTR SSRTE NN P O 0 ﬁi}?@\iﬁﬁb% g as o
butylli#eh, asrRiemine @i hrmesuctinivigedonaliond then converted to the phenol 26
a-bromophenylacetic eskers 23. These fﬁjrggounds can.be tra(?sf%rﬁ

it S LU IO G B S T L FRATBA LR o

of o;g%%m%wiw,m? a@g@qu%s, ?rmjaeeir{anammedima cosiegondintpllowed by
phenyl acetonitriles by . standard transformation e iq).

oxids 3 OO PSS OSTOR S0 SNSRI 1 orC R re Ay 2 1141

(1959)interconversions of phenols, amines, mercaptans and aldehydes ) _ (>P
AC/zBrC/. MF3C 24 F3C 25 A 23

{0114] Route B represents the conversion of the bromo compounds 24 directly to the

phenols 26 or thiophenols 28. This reaction proceeds in the case of particularly reactive
bromo compoumds, for example, 2- or 4-bromopyridines, (24, Y =N). The reaction can be
effected by treatment of the bromopjﬁdjne with aqueous acid or base, as described in Rec.
Trav. Chim., 59:202 {1940). The thiols corresponding to 26 are produced by reaction of the
reactive bromo compound with sodium sulfide in an alcoholic solvent such as ethanol, as

described in Rec. Trav. Chim., 64:102 (1945).

[0115] Route C represents the conversion of a phenol 26 into the corresponding thiol 27.
In this procedure, described in Journal of Organic Chemistry, 81:3980 (1966), the phenol is
first reacted with dimethylthiocarbamoyl chloride, to afford the intermediate thiocarbamate

28, which upon thermal rearrangement followed by basic hydrolysis, affords the thiol 29.

[0116] Route D represents the preparation of phenols 26 and cyano compounds 31 from the
corresponding amine by a diazotization procedure, as described in Organic Syntheses,
Collective volwme 3, 130, 1955. In this reaction, the amine is reacted with nitrous acid to
afford the diazonium salt, which upon acidic hydrolysis yields the phenol 26. Alternatively,
the diazonium salt can be reacted with cuprous cyanide or nickel cyanide, as described in

Organic Functional Group Preparations, by S.R. Sandler and W. Karo, Academic press,
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A i~1~P c1~1)P cJ (NH C CiO c SHN F3C F3C F3C 2627S28 EE E
~~JNH2 (QF F3C F3C 295 D IF//(r) G (~PQ \ F3L OH CN F3C 30

W 12 egs /GSI§4ﬁ~CHO F3C 7 29 WO 2005/080340 PCT/US2005/005130
henol, ?hl0|, amine and aldehyde starting materials for the pl%%y%{i?f‘@f""m
compounds 1 101121 Many phenols, thiols, amines and aldehydes -

New Yiefulré$dothidoplepacitne 6pmpowshijouer QRIS tmeHshinpseiul for the
prepar&%%l@?%!&agé{nae Eﬂﬁlﬁg‘?ﬁ}ﬁéﬂf&é‘?ﬁn described in the literature. In
a

ition, a number of synthetic routes are available to prepare compounds

[0117] ggg&&&v %ége@%%ﬁs%%ﬁb&%&%ﬁéﬁam SIS ANAMB N HAHIes: Bnenols

interconversions
26, the thiols 28 or the amines 29. In this procedure, the fluoro compound is reacted with, for

exarnple, sodium methoxide, to afford the corresponding methoxyl-substituted product. The
methoxyl group is then removéd, using, for example, boron tribromide or akuminum chloride,
to afford the phenol 26. Alternatively, the fluoro compound 5 is reacted with a nitrogen
nucleophile, such as , for example, sodium azide, to afford the corresponding azidobenzene.
Reduction of the azido group, for example by the use of lithium aluminum hydride, affords
the amino compound 29. The thiols 28 are obtained by reaction of the fluoro compounds §

with a sulfur nucleophile, for example with ethanolic sodium sulfide.

[0118] Route F represents the conversion of the carboxylic acids 30 to the amines 29 via
the Curtins rearrangement as described in Organic Syntheses, Collective Volume 4, 819,
1963. In this procedure, the carboxylic acid is first converted into the acid chioride by
reaction with thionyi chloride. The acid chioride is treated with sodium azide to afford the

acyl azide, which upon thermal rearrangement in aqueous solution affords the amines 29.

{01191 Route G represents the conversion of the carboxylic acids 3¢ into the aldehydes 7
via corresponding nitrile 31. The conversion of the carboxylic acids 30 into the nitriles 31
can be effected in a number of ways, as described in Comprehensive Organic
Transformations, by R.C. Larock, VCH Publishers, 1989, p 963{f. For example, the
carboxylic acid can first be converted into the acid chloride, and the latter compound is then
reacted with ammonia to afford the corresponding amide. Treatment of the amide with, for
example, p-toluenesulfonyl chloride in pyridine, then affords the nitrile 31. The nitrile can
then be reduced to afford the aldehyde 7, for example by employing diisobutylaluminum
hydride, as described in Jowrnal of the American Chemical Society, 107:7524 (1985).

[0120] Route H represents the conversion of the carboxylic acids 30 into the corresponding
aldehydes 7. This conversion can be effected in 2 number of ways, as described in
Comprehensive Organic Transformations, by R.C. Larock, VCH Publishers, 1989, p 619f.
For example, the carboxylic acid can be first converted into the acid chioride, as described
above. The latter compound can then be hydrogenated, using a catalyst of palladium on

-barium carbonate, as described in Journal of the American Chemical Society, 108:2608
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among, the compounds. 10113] Route A represents the synthesis of
phenols from the corresponding bromo compounds 24.:In this route, the
W(pzcamgs%orﬂpound is first converted into an organolithium or PCT/US2005/005130
rganomagnesium derivative 25, respectively by reaction with a

alkylllthlum such as n butyllithium, or with ma neslun;l_Il % ods
(1986}, @ohiprsigtion usiRer @dﬁ%ﬁg’d"t’@‘fﬁetﬁh@ﬁ 8‘1@ }B%‘ frett oqu lhedin

Journal Y513 105 S¥aMRsmRlYbSSEHUN Permexidesa; testodetiinliohsdat Df
rganic Chemistry, 42:1479 (1979), or by reaction first with a

triallcylboraggy fallawedphy, Sfatiaitedasil agendesrerddeoas described
in Journal of Organic Chemistry, 24:1141 (1959). [01141 Route B
represents the conversion of the bromo compounds 24 directly to the
phengls 2§agg}4h|ophenols 28@)Th|§aggﬁctlon proceeds in the case &fy,-Oalkyl

: /ﬁ ‘be—e#ee‘{ed a@ Q

S bromopyrld gwt O eous aC|d Qebdse, as descAled maRec. ! S Ly

¥grav. Chinn., 59:202 (1940). The thiols corréSfonding to 26 are prod P
by teaction of the reactivezghromo compound with sodium sulfide an  CFs
alcoholic solvent such as ethanol, as described in Rec. Trav. rped}
64:102 (1945). [0115] Route C represents the conversion of a p enoﬁ
into the corresponding thiol 27. In this procedure, described in Journdl of
Organic Chemistry, 81:3980 (1966), the phenol is first reacted with 1
dimethylthiocarbamoyl chlogige, taafford the intermediate thiocarp
28, which upon thermal rearrangement followed by basic hydronS|s

HO.
{4a)

asphenols 26 and cy > apdine %
zati®f proc ‘ : i

pherol 26. AIternatMer, the diazoniuin salt can be reacted with cUproUgsprotect
cyanide or nickel cyanide, as described in Organic Functional Group
Preparations, by S.R. Sandler and W. Kano, Academic press, 30 WO
2005/080340 PCT/US2005/005130 New York, p 463 to afford the cyano
compound 3 1. The cyano compound is useful for the preparation of the
correspondi ﬁ%{ aldehyde 7. [0117 Rpute E represents the convergion @t

the flu pound 5 to eifR e pgﬁeols

[ Y + r/ l

{4c) % 0 / P QX
FyC Bu F3C CF;

5 a7 7

émd to afford the d;ezonlum salt, WhICh upon ' acidic hy)@lyssﬁ%(lelds l]’he

deprotect

Protection and deprotection of reactive groups during syntheses
{0121] The phenylacetic acid derivatives 2, 4 and 6 may contain reactive groups such as
OH, SH and NH; which could undergo unwanted reactions during synthetic procedures.
Such groups may, according to the judgement of one skilled in the art, require protection
before a given synthetic step, and deprotection after the synthetic step. Scheme 4 shows

examples of protection and deprotection. The choice, attachment and removal of protective



26, the thiols 28 or the amines 29. In this procedure, the fluoro compound
is reacted with, for : example, sodium methoxide, to afford the

wePsiesRending methoxyl-substituted product. The methoxyl group is then
removed, using, for example, boron tribromide or aluminum cfﬁ@ﬁﬁés,z%smbm‘}

afford the phenol 26. Alternatively, the fluoro compound 5 is reacted with a
EroupRitsslrsrribedl dbpArenBlfe FndR O E SRR F18 0SBAILNDAZIENICS afftEsReby T. W,
Greeﬂ@q{ﬁgqp‘@gm%@qugbzel@l_Reduction of the azido group, for example

by the use of lithium aluminum hydride, affords the amino compound 29.

012211 hesthiels 28:84 ' jan of the.fluoro compounds 5 witha
[ , ]sylfur nucIeoph}(l?('él,9£1?c§1?é g%n%é%v%@ﬁ%%%r%ﬁ%r% i mggtﬁﬁ%?gﬁ%ﬁ%cﬁ{iﬁ?&‘d
derivapiyesrbsdine apepomvbisisacsidive baxsblyliylakidedbreltiiminesi29resence
f imiMia- dRa LS Ba a ' in Qrganic Syntheses,.
f) lmlCoI_Iective Volumﬁe 455@1%%911%%3%‘? % i%%%r%%éﬂalggre, ?ﬁléi%g% %&‘&ﬁt"?&gfaﬂfg
intermygdiats vt idardshneratietedindec j 4rdbetontovitvatyonyl chiaridesdrbe
treatm@SiRUOHIAaNS e AEAIMIR:SadUR. S RiD AR H 06, AgH Ay id, which
.._.__upon thermal rearrangement in agueous solution a ords the amines 29.
silylatignidss RyaRoT REsFENER g desonbed Sio i R TRETEHEGROIP SOICSREANIMD

sriBeildsi oS dua iR IHIA . 1 pyersion of the
n be effe

carboxylic acids 30 into the nitriles 31 ca ed in a number of
0123 vaYsLAsdeastibed | jve Organic_Transformations, by ILC. .
i ‘ ]\Iﬁ_larock, chﬁéﬁgﬁ%iﬂgggggggééﬁ oreé?(?r%)pfﬂ,g %ém gg‘r%%??%@%@fﬂa‘m
derivatiys firsThe eunverediimendtel avith dhiostioxahetteé tatteideopdtnd ise
thioetiBeBstepsied Mib AR floid iR causshondRg amIde. feament
of the amide with, for example, p-toluenesu ony?’c‘ﬁforl e in pyrdmne, eh
afford shre fespied irargn 36 Haampilectan, emeplipne et to afétrtt tharifluoroacetic
id, tRidelydied rferexemplaan erRloyng i lyminum hydride, as
“ _described in Journ@ai?}of the Amg#%%éﬁ% ﬁ%ﬁgﬁ:}ggé%n%%é,h %ﬁgﬁr&ﬁg).
describgq 3pFROUES YR SRRQUNTSNIREONTE fEIBITBES e LafboNy lremidarBPIGM. Wats,
Wﬂey,thgg:p,rﬁmnding aldehydes 7. This conversion can be effected in a
number of ways, as described in Comprehensive Organic

Tr i - \V/C ublishers., 1 19ff, Far .
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derivatixefosdmssed | pieapiné MEBNipdINdcsanatien Deliydidgenaftdd the

b nga o i ' rba ribed i
o b 8 B R o s

dehydrpen(hgdoesronnatens dksintrpy detuston elsipdithDepaltavionnsing
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[0125]  The silylation/desilylation procedures are described in PROTECTIVE GROUPS IN
ORGANIC SYNTHESIS, by T.W. Greene and P.G.M. Wuts, Wiley, 1991, p 327.

Preparation of individual enantiomers of compounds 1.
[6126] Individual enantiomers of those compounds 1 can be separated by a number of
methods well known to those skilled in the art. For example, racemic carboxylic acids 1 can
be converted into salts with a chiral amine, such as, for exarﬁple quinine, cinchonidine and
the like. Fractional crystallization o_f the resulfa.nt salt, followed by release of the resolved
acids, then affords chiral 1. Alternatively, chiral carboxylic acids can be converted inio
amides with chiral am@nes, such as, for example, (R ) or (S) 1-phenylethylamine, The

resultant diastereomeric amides can then be separated by chromato graphy, and the chiral
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Journal of the American Chemical Society, 79:252 (1956) to afford the

aldehydes 7. Scheme 4 - Examples of protection and deprotection 0

. Qalkyl O Oalkyl 0 Oalkyl RI R2 E3X 1 RZ HO O X Br--~StO\Br (R)P

Wt sz?é Bi#/ + 0 Bur (RI) F3C CF3 Q~~J P 33334 CF3 3284k 8?’?“3139
O OMe 0 OMe OOMe Hs S\OHs O\ F (R )p (ri~11 (4b))01" (nNr-\

acids regRBeratdd Y tm@ro}ys@F ABgmptivaly Saied 3emREIBledmandetsapamrted into

mdmdgﬁtgngnqgﬂgg ut-HQHEH HZN OYH C (R)p O~N //But.O Butlo

C F3CF3CC 3 3 637 7 38 CF3 deprotect
[6127] In addition, the racemic phenylacetic acid precursors of the compounds ¥ can be
separated into individual enantiomers, using, for example, the methods described above, prior

to the formation of the compounds 1.

Scheme 5 - Nomenclature

HO.__O HO.__O HO._O HO._O
2
F?ﬁ\@i 6 F
O S
3 NH
&
: CF NO, O _E
tL e N o @/ 3 HO FiC O
3 . CF
5 ) 3 F3C
CF;

40 41 42
HO.__O HO
O O O~
F3C o NJK F3C o
CF;
3,
0/
CF ’ CF::,
43 44 ' 45

Nomenclature
[01 28}. The compounds of this invention are named as derivatives of phenylacetic acids.
Compounds 1 in which X is O, S or NH are respectively named as phenoxy, phenylsulfanyl
or phenylamino phenylacetic acids. Compounds in which X is C are named as derivatives of
phenylpropionic acid. Scheme 5 shows representative coinpouncls of this invention. The

numbering system for substituents is shown on compound 39.

[6129] The names of the representative structures of Scheme 5 are as follows: 39 (4-
Trifluoromethyl-phenoxy)~(3-trifluoromethyi-phenyl)-acetic acid; 46 (4-Trifluoromethyl-
phenyD-~(2-triflaoromethyl-phenylamino}-acetic acid; 41 (4-Hydroxy-3-trifluoromethyl-
phenyl)—(}nitro-4-triﬂuoromethyl—phenylsuifanyl)~acetic acid; 42 2-(3-Fluoro-4-
triffuoromethyl-phenyl)-3-(2-fluoro-5-triflucromethyl-phenyl}-propionic acid; 43 2-(3-
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1 Protection and deprotection of reactive groups during syntheses [0121]
The phenylacetic acid derivatives 2, 4 and 6 may contain'réactive groups
, SH and NH2 which could undergo unwanted reactions
%%@ﬁ@%ﬁetic procedures. Such groups may, according to thET/US2005/005130
Mem'udgfm%nt of one skilled in the art, require protection before a given:

Shihistd SEpnehy s sion Griediverepsthelivkeap Senpinsia asidiid N-[2-
Hydr@x;ammaﬁiﬂﬁ@miﬁgﬂ9nﬁmlﬁmsqm@@m%&&%ﬁt%ﬁh LA mide; 45 (4-
Tﬁﬂure%mov§gr§“f ggoteci\_ge 32 WO 2005/080340 PCT/US2005/005130 groups

T HBEEhb eI RS S PR O ereigrgdNtoR et ames
generB¥NohHESIRoY T.W. Greene and P.G.M. Wuts, Wiley, 1991. [0122]

Scheme 4a illustrates the protection of a hydroxyl ubstituted phenylacetic

Pharr@sieh eI RS 3%iohB 0 e MRAINE SrFRRGIBYWIDeases and Conditions.

ert-butylchjorodimethylsilane in the presence of imidazo he

L01304;)y FresreemsanoenitheRaisivs o Hosarised atvvepsviisalie ofiestine dinters, of a
compbuuafief ththe BrotestasAIdueh 3 fRe ariaglive o %%ﬂﬁéﬁg?%fé%ﬁ?%ﬁon

treatment with, tetrabutyl ammonium fluoride, to afford the fi
usefuleﬁ i

EUEAURHBh Rt SRR LT sediivs Susrsing dishriesinrrriog BB demia,

treatirg R@ESAMEARRAMS 0B Hifrien PYri ngd.P.G.M.

1 ;I%ilg, 1991, p 145. [0123 _s'ggeme_ 4@%%%%5? e %f%%?ﬁﬁ“ﬁ%’?%%g‘mﬂ

evels, fust theqipstaietes ﬁémx@%@m@m fonéedigoprettasting or

reduciigabiet Wit d-neshaxyhanzaysobigrde, to afford the thioether 35. This
compound is reacted, as described above, with the intermediate 5, to

[0131Pffmﬁkmﬁk@ﬁ%myéh%n@&?%ﬁ%ﬁdg%ﬂ% 1@%‘§f§8ﬂ8xﬁ%ﬁfate

in trifluoroacetic acid, then affords the final produ

phannﬁ%%3%5ﬁ%%@ﬁ%%l%%@éﬁré?ﬁ@@@é@bﬁb@@%@@EE@Q’ \WEgeneral, the

SaRQURHdNNR @AMSSYNEHES ’ £
TP Wiley, 1991, p 281, [0124 S_cher%%%g%ﬁgtg%e% ﬁ%%??%%%ﬁ%ﬁ Dpe

amoung, ias IBErRMe AR RiseEYR dpse” dehormmraEative Sentivemaoiant”, or,
interc}i@@gﬁﬂﬂ%ﬂtﬁh&ﬁ@di@@i@%@%%ﬁm%@’@J%ﬁ%aggfpggé‘%?a%&ptable

After.condensation with the aldehyde 7, as described above, an
amontl LK THSAR: Hh FoTHSHAR AFRgEH AR S ropaperBd it thaaursrnBE Tention and a
pharmabiaioelly Repmicticanisingiliboiaagetc aec heaalivdatiedinalu o

. product 1. [0125] The silylation/desilylation procedures are described in
ey R RPN of Tope 2 clatircs

[0132] The compounds of formula 1 that are used in the methods of the present mvention

can be incorporated into a variety of formulations for therapeutic administration. More
particularly, the compounds of formula 1 can be formulated into pharmaceutical
compositions by combination with appropriate, pharmaceutically acceptable carriers or
diluents, and can be formulated into preparatibns m solid, semi-solid, liquid or gaseous |
forms, such as tablets, capsules, pills, powders, granules, dragees, gels, slurries, ointments,
solutions, suppositories, injections, inhalants and aerosols. As such, administration of the
compounds can be achieved in various ways, including oral, buccal, rectal, parenteral,
intraperifoneal, intradermal, transdermal, intratracheal administration, Moreover, the
compound can be administered in a local rather than systemic manner, in a depot or sustained

release formulation. In addition, the compounds can be administered in a liposome.
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ORGANIC SYNTHESIS, by T.W. Greene and P.G.M. Wuts, Wiley, 1991,
p 327. Preparation of individual enantiomers of compounds 1. [0126]

wihdiigialgpantiomers of those compounds 1 can be separateg-hyi@1405/005130
number of methods well known to those skilled in the art. For example,

- __racemic carboxylic acids 1 can be converted into salts with a chiral ,
(0133 i SGRRCHEURR STBIE HR R, TR AE A PR THE SHpSBl s

or car§éysializationehibe iiasuliont st fallawed byyeledsemitiatiesolvedonvenient

acids, then affo hiral 1, Alt tively, chiral carboxyli id
ot G S S e AR R e

compokniienvethytaminserddarsastdianttinstey epnmiesicoamitesdastizesided release
T T e e
combifRERNIVi0BRA Wk, loedhe separalediintorindividoe hetaotipmeisby

comp P S GBI B GO ETAc into inivicual enandomere, using
(0134 SPGB ETSURGATR &7 NaHEAEET A BB Fo O R DRI '

PharmBeMiEdd3 Senfeds Bk OnBIHRANQRMa&l (FO0) Paitd B3O8, OF od.),
which?ig %o%g%@%%%%%yorgférgg&.OMNo;%geg 1{319 aan% 1%5%\4/ EIF n%et E} s4t30r drug
delivery, see, Langer, Science (1990) 249:1527-1533, which is incorporated herein by
reference. The pharmaceutical compositions described herein can be manufactured in a
manner that is known to those of skill in the art, i.e., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or
lyophilizing processes. The following methods and excipients are merely exemplary and are

in ne way limiting,

[0135] For injection, the compounds can be formulated into preparations by dissolving,
suspending or emulsifying them in an aqueous or nonaqueous solvent, such as vegetable or
other similar oils, svnthetic aliphatic acid glycerides, esters of higher aliphatic acids or
propylene glycol; and if desired, with conventional additives such as solubilizers, isotonic
agents, suspending agents, emulsifying agents, stabilizers and preservatives. Preferably, the
compounds of the present invention can be formulated in aqueous solutions, preferably in
physiologically compatible buffers such as Hanks's solution, Ringer's solution, or
physiological saline buffer. For transmucosal administration, penetrants appropriate to the
barrier to be permeated are used in the formulation. Such penetrants are generally known in

the art.

[0136] For oral administration, the compounds of formula 1 can be formulated readily by
combining with pharmaceutically acceptable carriers that are well known in the art. Such
carriers enable the compounds to be formulated as tablets, pills, dragees, capsules, emulsions,
lipophilic and hydrophilic suspensions, liquids, gels, syrups, slurries, suspensions and the
like, for oral ingestion by a patient to be treated. Pharmaceutical preparations for oral use can

be obtained by mixing the compounds with a solid excipient, optionally grinding a resulting
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[01281 The compounds of this invention are named as derivatives of
phenylacetic acids, Compounds 1 in which X'is 0, S or NH are
respectively named as phenoxy, phenylsulfanyl or phenylamino
Whhal§ef%eti acids. Compounds in which X is C are named asPe8ivazs©65130
_of phenylpropionic acid. Scheme 5 shows representative compounds of
mixtuithigridyentiessinp the mimber iy systies) WMBI@WBQ@% if desired,
nd 3 g01291 T es of the e esent tru res of
to ob’ceg% haé%r%algs L %efg %e\fv t?glgag'e EXCIpients are, m p gl'fers such as sugars,
'mciudiﬂg‘ﬁaomam}bphenm)e@wﬁbrbrmh etilidolse pybpaceiinacickdsk, for example,
mazze% T“ﬂu rogia%il %oe s%ﬁ) 25% Q8 arcﬁl?)éfef)aq ylaml{;oéaac%% C %%%y 1

ar_? droxy ubromet
celluiqshe‘myﬁ)x(?ypm;.’)sdmﬁﬂl}&b{@thhdﬂﬁﬁl-ﬂhhﬂgi&lﬂfhnx&memj&caﬁlﬂlbéé’, and/or

3-Eluor,
pdyw%?ﬁ%% ?&%ﬁsl phe%yl}fg?(gir?ﬁijodrlglgt?ﬁ]fmmgm%?ﬁyﬁ p enyl?dﬁir%%lﬁnﬁc & %‘e Cross-
linked4® 3384 WO RB0E/0803 40 PETHIBSROGS 0081 8@reof such as sodium alginate.
Methoxy-4-trifluoromethyl-phenoxy)-2-(3-trifluoromethyl-phenyl)-propionic
[0137facibyrdgbdefRes are provided with suitable coatings. For this puxpose concentrated

drox -1-(4-triflugro eh 2-trifluorom I-phenyl)-ac
sugar L B e R BOTB e Y R AL
pyrrolakxdeeﬂaybmé geN wig&lg@mr@llﬁwbyﬁﬂmam&haﬁmum@uer solutions,
ositions nd Metho Treatin sea and Conditions [013
and sy e ol e, PR et aoded o e
tabletsaqsndmge@fcaatmgspfonr@@fﬂmhumlaﬂ@ahquﬁmzbfdﬁbmﬂepmiaﬁmﬁmfs&f active
comp oQQx%r ggaeutical composition useful for treating an inflammatory condition,
treatlng iabetes, treating hyperlipidemia, treating hyperuricemia, treating

lowering tri rlde leve St lo en hoI tero] levels, raisin
10138 he P asrﬁ%e eve%q %’\éﬁ CYERSTY Fpopro e|n X.%lgi %’ %?&&tﬁ?g %’Reg
made ofgabitin, ﬁmﬂka@fsdﬁymabmgamhmmmﬂdmsf%dmah@mmlm as

icerofgxlesl Oqtl canl ctl}%ugg cqrfgpounds of.fo mul% har aceutlc .
EYeaccept esa Réteot, oF a hydrolyzable prac ?ﬁ&é%% txture

with fithe swinpblmww rhirdekswithbsadtetbtehea) tend @r lekcipiant (@)cin & talc or
lly effective B '‘ther, eut aIIy ffective dose"
maomf:tﬁI Q%%Eﬁg %‘é&é?f%%c 1al ng:?a%nlt ex% aIn %a Ifi)glﬁ thie actve compounds can

therapeutically Ve ’moun interc eably,
be dlSW&dmae@mmﬁnmmmdwm @ﬁnyaniﬂobq;a&)pamfﬁm;adﬂ équid
polvecUIGHE, iR MiaING) A auiciot amount ALane sompoRnA oL ory
presen tverition an armaceutca accepta € carrier, w

admmmtgg@qn m@@@qm Wﬂéﬁ#é‘drmlhﬁérglmﬂﬂmmtmg a sym ptom or
complication of Type 2 diabetes.
{0139] For buccal administration, the compositions can take the form of tablets or lozenges

formulated in conventional manner.

{0140] For administration by inhalation, the compounds for use according to the present
invention are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suiitable propellant, e.g.,
dichlorodifluoromethane, trichloroflucromethane, dichlorotetrafluoroethane, carbon dioxide
or other suitable gas, or from propellant-free, dry-powder inhalers. In the case ofa
pressurized acrosol the dosage unit can be determined by providing a valve to delivera
metered amount. Capsuies and cartridges of, e.g., gélatin for use in an inhaler or insufflator
can be formulated containing a powder mix of the compound and a suitable powder base such

as lactose or starch.
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[01321 The compounds of formula 1 that are used in the methods of the
present invention can be incorporated into a variety of formulations for

wiherpeuticsadministration. More particularly, the compounds 9&%@&5@')&0513@
can be formulated into pharmaceutical compositions by combination with

appropriate, pharmaceutically.acceptable carriers or. diluents, and can.be
0t S ST 0 eI TR S G BReoREEn -
by bolasthjas sahietencapsulemfpiisn poudens igran e Snibageesagblspaisties, in unit

ojntments, .solutiops, su %)Sﬁo&ies, igﬁ%c,tions, in alantaﬁ?n aerosols. AsTh
St j"aed%ilﬁllsatlrnﬁllloﬁsgfr the coﬁnﬁcs)%ﬁos%lélﬁrﬁe V&R ?8%%3%, ©
compaisiclordingrordle burdc fbrmecialsppreniena) sdittimey ilwreabldidrdersid or aqueous

. . transdemial, intratracheal adminijstration. Moreover, the .caompound can. .

vl G QO R LR S Ly AR AT Gro RSy Cispersing
agentssustained release formulation. In addition, the compounds can be

administered in a liposome. 35 WO 2005/080340 PCT/US2005/005130

[0142][0133inhhesadtap Lirndls ffdes futl patettn e dormulatebwith BAINARBous solutions
excipients, diluents or carriers, and compressed.into tablets, or .
of the BT R A Ch e 2 BB TP LT Bref SRR R hespetive
compaoanidyRisidregriyaibe intipprostatabay itfeoenousspeutesnd NSuRampRbtdslic
an be_administered.transdermally, and can he formulated as sustained
solvenf e o et UL A SO e o A 2 e ers, such s

dosag

ethyl ddignistardccatione, 4 liposinatidguwtueashaibasoptheibaaadecunesh
in comhination with, other knpwn. compounds (see Combination Therapy
substafegs T e TG IS e TR TGS S BBty
cellulday)sarritReonidgionis Ohtomdbe ulicahSeiasicascldatio Rublishingtable stabilizers
Company (1985) Philadelphia 17th ed.), which is incorporated herein
or s Rt D SRR B 3 UM YR RS P OH R Periys O
highlyseeckainged sshidnae (AX@M24II5NE-AG3E; inhieldimineorporatpdwdseiorm for
.by. reference.. T maceutical compositions described herein can be
consti o R EL: SR S SIRCBITASS SPLRNTRIE BHE s 6. by

manufactured In'a” manner sSkn _
eans of conventional mixing, digsolying, grapulating,.dragee-making, . |

0143 R BRI RS S BP ARG o mppositoris
or reteptteasasad] ke fallewingrnp ethnda it lexnipiesiisrareamne relyrexesapta Yutier,

and are .in po way limiting. [0 35% or injectign, the compounds can be _
cerbo e BT A TS I SUIHGS. SILeNinG BPLR R gperatue,
vet ardReliiifisnagueotsmenmdinagqueous solvent, such as vegetable or
[0144] In addition to the formulations described previously, the compounds can also be .
formulated as a depot preparation. Such long acting formulations can be administered by
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection.
Thus, for example, the compounds can be formulated with suitable polymeric or hydrophobic
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as

-sparingly soluble derivatives, for example, as a gsparingly soluble salt.

[0145] Alternatively, other delivery systems for hydrophobic pharmaceutical compounds
can be employed. Liposomes and emulsions are well known examples of delivery vehicles or
carriers for hydrophobic drugs. In a presently preferred embodiment, long-circulating, i.e.,
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
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other similar oils, synthetic aliphatic acid glycerides, esters of higher
aliphatic acids or propylene glycol; and if desired, with conventional
it uch as solubilizers, isotonic agents, suspending agents o
“gfn%{l)g{?y%%bggents, stabilizers and preservatives. Preferably,. fife™ 152005/005130
. comgé)ﬁnds of the present invention can be formulated in aqueous o
3 SRERErly SR BN FRdRF dtsatislevinsrevstaustihase described in
U.S. Hanksis 3048j0n0;Rivgerssoltionso; physiological sabing byber. For
transmucosal administration, penetrants appropriate to the barrier to be

[014spermeaiRcharenusestiakedermy '@i&&@&hﬁ@ﬁff&&@@@&(@f%ﬂsf&%@éé employed,

known in the art. [0136] For oral administration, the comgounds
although nally 8L HERH BERHET FoRaily by ddtiasiallg thitrprasmidseenichiiylolivered
using ACERIABIEERILIIS, athasac el kRAWErANN Al SiER  FRUIRIH 6B  bic

the compounds to be formulated as tablets, pills, dragees, capsules, .
Polymers SRASHEING B HICRAEH ATBNiYE0Es 8rie 96 shsaiaedgeisasgmpterials have

been dHablishe§UBAOREIRBH RAGWHIDY HRSESRINOARIAR W& DABNIRRE capsules
treated. Phaymaceutical preparations for oral use can be obtained by
can, dgp &&@&éﬂb&%ﬂ’f%ﬂﬁ‘tﬁfgdﬂe@%i&@ ReTBpEHE K LRifE deus up to over
100 d#gsulting 36 WO 2005/080340 PCT/US2005/005130 mixture, and
processing the mixture of granules, after adding suitable auxiliaries, if

[0147PesitRrbhiemkiaimiabletssHiaaes1Sotes ot ﬁﬁ%&ﬂ@@&?ﬁr&%’é} phase
. particular, fillers such as sugars, including lactose, sucrose, mannitol, or

* carrierS Gh RIS o SE ST A SR 68 Soreiaiepandindi dutarsmok Hieted to

calciufiiRkEBofife, FAtEImIHaIpINA! Wﬁgﬁgﬁk{r&m%‘ﬁlﬁi&gtﬁ%(ﬁvﬁ'Ves, gelatin,
d cellulose, hydroxypropylmethyl-cellulose, sodium carboxymethyicel u‘lose,
and polypess %R/@ﬁ—%ggy'? HORE018). I desired, disintegrating agents can be
added, such as the cross- linked po%vinyl pyrrolidone, agar, or alginic acid

[0148], AamacerdsrLeRmarssise pitalindis uie s Mimeeed tovestime include
compd¥BvileRuSHaRIg c0RlRGS O L RISRWRRSS ﬁotﬂg%?%gtg%l@gﬁ:ﬁécﬁve

solutions can be used, which can optionally contain gu

amouno AP e ki forgaisBetillicticcoWen bantomiteriiomthe
subjeciliiigerlacatlnsalitignseraneawiaple &%ﬂw\é%@{iéﬁl\fﬁg hanner of

. mixtyres. Dyestuffs or pigments can be added to the tablets or dragee

AT AR R AR PO D RIFSTEBIRE Ab hifdRen DetINTAismsobian offective
amourAGivecICanapaune cpsesitP3silRbarmasenticabhreatienswiish sam.

§9 orzllalﬁ/ include push-fit capsules made of gelatin, as well:as soft,

. be us
detmlegie%fﬁé’ EapRIReRd &6 yelatin and a plasticizer, such as

0145} For any compound used in the method of the present invention, a therapeutically

effective dose can be estimated initially from cell culture assays or animal models.

[0150] Moreover, toxicity and therapeutic efficacy of the compounds described herein can
be determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g., by determining the LDsg, (the dose lethal to 50% of the population} and the
EDso (the dose therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effect is the therapeutic index and can be expressed as the ratio between
LDsp and EDgp. Compounds which 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 human. Thé dosage of such compounds lies
preferably within a range of circulating concentrations that include the EDs, with little or no

toxicity. The dosage can vary within this range depending upon the dosage form employed
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glycerol or sorbitol. The push-fit capsules can contain the active
ingredients in admixture with filler such as lactose, binders such as

welamBesesyad/or lubricants such as talc or magnesium stearate@fds1005/005130
optionally, stabilizers. In soft capsules, the active compounds can be

and tfUSSAIRT QhSHReRdS B sRiiable Sauids ssuch @éoﬁetfxtfe@%#g&%gjsmon'and

paratffin, or liquid polyethylene glycols. In addition, stabilizers can be
dosaggddacheAhesemblathmadondral ridiimmstiatoavsled g beimmtssagetion. (See,

e.g., FiuliRDle for erch administialion 194:30) Bok;bysealadipipisiration; fhe
compositions can take the form of tablets or l6zenges formulated’in
[0151 on Qtionc?l RS gvéoc%‘ég o'f]%%ﬂg? iggﬁtﬂ%t!:%rr]n%\i’ni&[‘%%i%nc ! Ter material to
iompoun S for use according to the present invention are convenientfy
produgdelivsirededabegfofonofalh vetodapspime presetitatimedso e piabdheiradomalian
. pa bulj ' - Suitap) . o .
e S48 IS U MSUBRLA N HR OPSIt id, sictii
dosescfﬂﬂﬂb@@i@@gﬂ@@@@%ﬁ@;@ﬁdnwma@z ﬁthex@umbw@ﬁ?fgb}yfc@main
betwe%&é’&(’ﬁﬂ%%'{Be&oq{tyz%@gvggd?Ef?‘é%i&@ éB&ﬁS‘ﬁﬁd‘.’f& LRSrLiZE6 36K etween

osage unit can ermined by providing a valve to deliver a
500 mgdteabdwrhtithm g apsotes pridestadridybdost 6. hetgetathforaiseoint 4400 mg.

Such {HRIESQL gﬁ%@%@hﬁ%&&% mﬁ@?gggg&@EQ& 5% rerﬂiéoﬁt@eor 6 times a

compound and a suitable pow actose of starch. 37 WO
day, noestieeBL0lRe 2/U82085/ 085 180 by 14a jorHalatiirsage §oan Tekg adult is in

' the rafIE§ IO B! %@Efzﬁ% I%QHHQ Siase %Péﬁﬂ]l%‘f%%’? afc@ni YOS A preferred

Injection or continuou sion. Formulations for injection can be

dosagersse et M0 Bespagd forvpigbipt i aieRh @l@sadmms_ﬂﬂ'ﬁq@sénd such therapy can
exten}ﬁ%@%b@?@f%@gdﬁqﬂ%f%wﬁ shiR GRIWGSIHONG CHIIBE ARG B ood,

orms as suspensions, solutions or emulsions in oily or agueous vehicles,

howesipil Gah thesnerifsrissrivichfunmssnerisslsuaptamiing! demsmding anarsty of
factofd SREIHINE ASRIR{) 44l Lhaunaceyiicalier aHatons fos ag{as%@dﬁlweigm,

administration include aqueous solutions of the active compounds in

genergldiendolstiiendriictddhvomndinidsab peing bisatefiecdBuc eneoinpisutids

admifRRARLRI RS S ARRIORI YR '%@%%W@ﬁs@ﬂ@@éﬂ%mﬁnistmd;

lipophilic: solvents or vehicles include tatty oils such as sesame oil, or
and thy penetitviafiihadarasiasdisoarr andetgyinadhesapy g iyderid aurdsestood by those
of skilPES@IPERAqueous injection suspensions can contain substances which
increase the viscosity of the suspension, such as sodium earboxymethyl

[0152] A typical dosage can be one 10 fo about 1500 mg tablet taken once a day, or,

multiple times per day, or one time-release capsule or tablet taken once a day and containing
a proportionally higher content of active ingredient. The time-release effect can be obtained
by capsule materials that dissolve at different pH values, by capsules that release slowly by

osmotic pressure, or by any other known means of controlled release.

[0153] It can be necessary o use dosages outside these ranges in some cases as will be
apparent to those skilled in the art. Further, it is noted that the clinician or treating physician
will know how and when to interrupt, adjust, or terminate therapy in conjunction with

mndividual patient response.
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cellulose, sorbitol, or dextran. Optionally, the suspension can also contain
suitable stabilizers or agents which increase the solubility of the
W@Q%QBM? to allow for the preparation of highly conceritrategcs[g{%r.";fa55005130
Alternatively, the active ingredient can be in powder form for constitution
with a suitable vehicle, e.q., sterile pyrogen-free water, before use. [0143]
The cor#lﬁg WA 4fE6He formulated in rectal compositions such as
[0154] suppasitetiabo o, nbteosinpoandmashe greeaniainingoeoniltriticoale instarnices, be
._suppositary bases such, as cocoa butter, carbowaxes, polyethylene .
e i G ST OF AL et ey B B b tin
of addisioticlifietiats redinitehnpensdity dofRhd 4 nhadiditics tartiee termpilafiens.g. . Turner,
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. intr scular.injection.. Thus, far example, the.com ounqﬁs an be
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J. Clinagmatvennalsibfeinball 28eptab s bil)igiaiteiéhanipenrBsinscaivadiabetes Study
k j luble deriyvativ ¢ . as a.sparingl luhle salt.
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impro P8 AR bon st R @ b R G Blion terapy
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compoﬁﬁiﬁt}%@%ig%ﬁ%%gé% Vs AUEHON RN GOMP BHE I &%P%brﬁ&iﬁ'é\ﬁ%f%@ﬁ ¢ agents,
using a sustained-release system, such as semipermeable matrices of

as welkafi d@%@@h@%@%@ﬂ@@%ﬁﬁ@m@mé m@mblmti_wagmwaﬁtﬁm

separaf¥PRS Al AURtAREE5 IR MAlEHRI SRR HRERN aeééﬁ{g 2968 MElng an
known by those skilled in the art. Sustained-release capsules can,

HMG-§egerdineton thbibiéoreenicas h@tuﬁéﬁt%réuﬁéhhém@mm ifegedhfeun a single

oral ddWQHESHRAIRNES 109 devsatRh4fkIhG Rharmaseical.eomp ngﬁﬁﬂéeﬁﬂé@m

can comprise suitable solid or gel phase
separate oral dosage formulations. Where separate dosage formulations are used, a

compound of formula 1 and one or more additional active agents can be administered at
éssentially the same time (i.e., concurrently), or at separately staggered times (i.e.,

sequentially). Combination therapy is undersiood to include all these regimens.

[0155] An example of combination therapy that modulates (prevents the onset of the
symptoms or complications associated) atherosclerosis, wherein a compound of forrraula 1 is
administered in combination with one or more of the following active agents: an
antthyperlipidemic agent; a plasma HDL-raising agent; an antihypercholesterolemic agent,
such as a cholesterol biosynthesis inhibitor, e.g., an hydroxymethylglutaryl (HMG) CoA
reductase inhibitor {also referred to as stafins, such as lovastatin, simvastatin, pravastatin,
fluvastatin, and atorvastatin), an HMG-CoA synthase inhibitor, a squaiéne epoxidase
inhibitor, or a squalene synthetase inhibitor {also known as squalene synthase inhibitor); an
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carriers or excipients. Examples of such carriers or excipients include but
are not limited to calcium carbonate, calcium phosphate, various sugars,

wolahghies gg!lulose derivatives, gelatin, and polymers such asp /52005005130
polyethylene glycols. [0148] Pharmaceutical compositions suitable for use

in the present invention include compasitions wherein the active .
acyl-cosgramentschrdestsrrhptapsitR apelritIPEHRIRK & Uit Diiagmde:
probuddPkRipficanipastion sdminisieseandilli ficauige; Dendrprrslentomniin
o .subject being treated, on the subject's weight, the severity of the affliction,
inhibitgye Shelher SHosHINhiS P SA%HRS TRIY AR SRS ESE bR a5
cholesB¥SIGRN:EIeiapal oalpNkei Anieliarlvacamavat swetbwititdd@extran; an LDL

_ capability of those skilled in the art, especially in light of thgJ d% iled
(low dgnsifs SMRPERISHI SECARIS PP JBacTo fiR Y %ﬂ%ﬁﬁﬁ&mﬂ{?&% f thod
fenofi¥atRERIESERYEItORaR MBI ERUIEA YV nafigoivestass Sanuheppatimaiadically

initially from cell culture assa%s or z_;lni_mal models, [0 SOWoreover, o
acceptghlf-ia)tathrtReraieits BRdicy BHtne RBSIHal 0 s8R Rerrebarmin);

vitaminepd @R RS Ry Siandnrd Harmacesticahitecedues intcelliguitvaartins, such
.. experimental animals, e.g., by determining the LDSo, (the dose lethal to
as wta%%%mqeﬁpmmﬁo?ﬁrafﬁa%b%ﬁsé&eﬂﬁw&s@mgﬁéaﬁmﬁ@geﬁ@&i% in
angiotaR%n ebihe fpuWakan} ithBasal@ipbetveepgtoxaandiierapesticas
. effect is the therapeutic index and can be expressed as the ratio between
fbrinqEsB 6°SFRIT B8 SR R AR RN AT DRI FIGT R A Rs)

and aspigferedndhg dedac abtodoag femstbesaerllcliturc-agtaysiastammal
Studies can be used in formulating a .dosage range that is not toxic for

cornbiggaR F T REHERE L R I SO e e BPele A RPRIoR f o

compsandeObeirciatingreancEMGUtns ikaidnek b ihieoERDQ Withstitie, imeastatin
toxicity. The dosage can vary withjn this ra depend; pon the
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inhibitheaauiesafiadministration utilized. The exact formulation, route of
administration and dosage can be chosen by the individual physician in

[0156)ieW Qfihe PatiepleoeopaibiatitnaRer &6 cdringl leatid 8-¢Rily dhRity or obesity-
Ph,arinacolog{gal.Basis of Ther%%%%cs,ﬁh. 1). [015 %?I'h%i]lamou t of
related, G{RALASSFn POGHAR AR CHRRRRYBIET R S ELPRSFAE IS “oPoduce
combi@@:ﬁ@ﬁ'&fi_ﬂ@,sﬂ@%ﬁ@ﬁmiwiﬂﬁﬁﬁepﬁﬂ?mﬁiﬂﬁmﬁﬁ%ﬂﬁﬁﬁﬁdﬁ@@ﬁbiﬁm
. mammalian species, and the. particular mqde of administration. However,
mazingols G A CeLBTERTITe BOGRL PO e o Br SR g SRERE
sibutriiveR}ioasaamt it exdippie iifroablyiedriairlistat), and leptins. Other agents

used in treating obesity or obesity-related disorders wherein the compounds of formula 1 can

be effectively used in combination with, for example, neuropeptide Y, enterostatin,
cholecytokinin, bombesin, amylin, histamine H3 receptors, dopamine D, receptors,
melanocyte stimulating hormone, corticotrophin releasing factor, galanin and gamma amino
butyric acid (GABA).

[0157] Still another example of combination therapy can be seen in modulating diabetes (ox
treating diabetes and its related symptoms, complications, and disorders), wherein the
compounds of formula 1 can be effectively used in combination with, for example,
sulfonylureas (such as chlorpropamide, tolbutamide, acetohexamide, tolazamide, giyburide,
gliclazide, glynase, glimepiride, and glipizide), biguanides (such as metformin),
thiazolidinediones (such as ciglitazone, pioglitazone, trogiitazone, and rosiglitazone);

dehydroepiandrosterone (also referred to as DHEA or its conjugated sulphate ester, DHEA-
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between 100 mg to about 3000 mg of the active compound. A preferred
unit dose is between 500 mg to about 1500 mg. A more preferred unit
Wasgdisheiween 500 to about 1000 mg. Such unit doses can be i
administered more than once a day, for example 2, 3, 4, 5 or 6THMAL Y 05/005130
day, but preferaalfy 2 times per day, so that the total daily dosage for
SO4); SRS »@’é%@@%ﬁ BERADSS My PFkGIbigheorbose,
mgliwp@dtmﬁadmjnmﬁmaé@r@ﬁmﬁc@ggﬁfgeoﬁﬁem%&%ﬂé&ﬂ?nm),
i er administration, and such therapy can extend for
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as theundietsigonts dnwaved, dhatdlie spaeifig slasairyabiar any particular patient
will depend on a variety of factors including the activity of the specific

[o15830mpeuik-eaaiayed thentRBOE YHaRighba 8Osk ieallausai,and diet

?_f té]e individual being treated; the time and route of administration; the
hyper{iptigpiadiretiong BURSFIdGRtHIHes Fiatrdhvd viomRie B aavhrritcisy;

compdadier sevaiily DEiha partieuosidiseass CaaasBRInG WREARY: ASdsNelbatins
understood b)ﬁhose, of skill in the area. [01521 Ati/??ical dosage can be

(such s ARt R O R R DA KB B ES B i PTisy 2CHhiRlaNg FrREp épuch as

colestipdl @fchoR4iMenmalepseceapitirial RbIRickeBRARRALY ARt B, or vitamin C.
containing a proportionally higher content of active ingredient. The

[o15dimestRizrsalefiost e be: abiainad fyceapisIBaisHalsthal i ssaME Aliicanly
different pH values, by capsules that release slowly by osmotic pressure,

effectiyq ARk SRR ADWRTHELRE SeBiRslrsterofiandhsdion) foasistng of: an

antihfIRERERRMIOEeAI00SARES PSIdR RS FaNIas MBRMEGRIES RSN DS ent,
apparent to th':%se skilled in the, art. Further, it is noted that the clinician or

Such G ST RIS ORPHY R e RS  AREFSH; Getfhisedaptase inhibitor,
an HNeGWi0Ale e nisRaiUN SN B R pind MASK BlHISHANbF ASRRNRS AW Bt ase
. .. .2005/080340 PCT/US2005/005130 Combhination Therapy [0154] As
i 3 SIS EBHISOE ARG ThE BT FNAHGAHANDHG doFhelesterol
acymm?@mejrmigmsg&@gu?maﬁmfwjaé @;faeﬂ%mnaﬁﬁ%ﬁﬁgjﬁ&&ﬁmwg

oyt esireq.effect. Selection, of aaditiona ents will, In large part, .
choleglgrs aRsGrPH ABRIPUTS A GUE (HOLISIESEAY BEIOR PR Topah, Bl density
Iipopioteig feesptet 988) ol 3okl alinefibtutD)ianeiemO®e {19882 B, and the

16;0- 7%1 and Df%ignéo,g. et %te %ads, ,é)iqbetes,Reviews (1997) Vol. 5 _
PHATIRG ) R haRBRE Ot sttitie hale” Bt RS BB deker
-an anghermpieiwitte gralageniadreenducoMaligly Bzyme inhibitor; a platelet
aggregation inhibitor; a fibrinogen receptor antagonist; aspirin; phentiramines, £ adrenergic
receptor agonists; sulfonylureas, biguanides, a-glucosidase inhibitors, other insulin
secretogogues, and insulin can be used together for the preparation of a pharmaceutical

~ composition useful for the above-described treatments.

Kits

[0160] Inaddition, the present invention provides for kits with unit doses of the compounds
of formula 1, either in oral or injectable doses. In addition to the containers containing the
unit doses will be an informational package insert describing the use and attendant benefits of
the drugs in alleviating symptoms and/or complications associated with Type 2 diabetes as
well as in alleviating hyperlipidemia and hyperuricemia, or for alleviating conditions

dependent on PPAR. Preferred compounds and unit doses are those described herein above.
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J. Clin. Endocrinol. Metab. (1999) 84: 1165-71; United Kingdom
Prospective Diabetes Study Group: UKPDS 28, Diabetes Care (1998) 21

wo2837d3@yglin, C. W.,(ed.), CURRENT THERAPY IN ENDOCBINQLOGY .~
AND METABOLISM, 6th Edition (Mosby - Year Book, Inc., St. Louis, MO

1997). Chiasson, J. et at.. Ann. Intetn. Med., (19 ?}LlZl: 92%—%}‘3@@ niff, .
01 !
o161 F8 U hoh BN R R iR Bels e T Bty it
underst@gk ihdGpaFtrranddwponotls for escdl) Bicbete Mede (b89ButBI3EhaB4R; preferred
b !ﬁyvite OVW J rdiol 199§ 2(12A): 3U- 17U)), These studies
aove |no?31a{tlgui a J%%g]t%%m n%lﬂg%o Fﬁ& écr%%ﬁrlneo I a I}51cha{):r%offg'further
improved by the addition of a second agent to the therapeutic regimen.
Combination therapy includes administration of a single pharmaceutical
dosage formulation which contains a._ compound having the general
structure of formula 1 and onémg%‘gﬁditional active agents, as well
as administration of a compound of formula | and each active agent in its
own separate pharmacefiRAdHEHE RitHOMtion. For example, a

[0162] compeurtiehlmua bpantian: ﬂﬁ%@iﬁg’&dﬁ@k&@ﬁﬁg/&?%@ﬁ?eﬁ%&%ve

administered to the human subject together in a single oral dosage

materials GHiEL GRS ASr A AR HeEn Sy SHEaRFR A8 &R Caradeslassware.
Unless @553 0t eEdmaenpiate b BRsaderionmisaieasidi 87 8aRRI 8firces and

g .dosage formulatjons are used, a compound of formula 1 and one or more
used wWithgutiRFn PRSI s can be administered at essentially the same time
I.e., concurrently), or at separately staggered times (i.e., senéuentially).

( [
[0163] oot RS REHRIYY & o BT BB e o 8 €L G5B F<h)
accordif¥ VG HRPRoBhCONYRNakaRiharamithal mosklaies,(ereyenisstheensetfi,

the symptoms or complications associated) atherosclerosis, wherein a

layer chiomioamalor o REROTRS Liina Rietedsh RBtbREGbthtToRe vk (silica
gel 60 POLIN® DAl o Garkys 2@eRiSiaikiBBE RS THRIEOMIC ARERYISIRIEMBollowed

HDL-raising, agent; an antihypercholesterolemic agent, such as a
by an appeRaie SIPHITS FREEGS inhibitor, e.g., an hydroxymethylglutaryl (HMG)
: CoA reductase inhibitor (also referred to as statins, such as lovastatin,
[0164] siifirdetntirepriisasemine el P PsRtAatEsSeeaTAy LVt Anova-400

resonan8y BHR8&EHHRLITor }nSRUMBRSBPMNIERRE JARIPERL B SAYRBNR (5) downfield

synthetase inhibitor (also known as squalene synthase inhibitor); an” 41

from tetiimeSuBsierEad P eTRESES- I dhassidne) rebiens sieeah CPBlekta6l7 24,
DMSO aQyftremsieiagedAGAddarhiBitornaRch Rematinamigai Rrebucals FaRipia,

acid and the salts thereof and niacinamide; a cholesterol absorption

format: piplies i RIoPRS BUelENEH, (& BiRgstith Soghlira tinlsorte SRERAG &
multipld§SHupHER @stant(s) (/) in hertz, and, in selected cases, position assignment. The

prefix app is occasionally applied m cases where the true signal mmuitipRicity was unresolved

and &r indicates the signal in question was broadened,

{0165} Cormbustion analyses were performed by Robertson Microlit L aboratories, Inc.
{Madison, NJ, USA) and optical rotations were measured on Perkin-Ehimer 241 MC
polarimeter and reported as: [o]]"A (¢ = (/100 mL), solvent). Melting proints were measured
on a Fisher-Johns 12-144 apparatus and uncorrected.



cholestyramine, colestipol or dialkylaminoalkyl derivatives of a
cross-linked dextran; an LDL (low density lipoprotein) receptor inducer;

withsasesssugh as clofibrate, bezafibrate, fenofibrate, and gemfibrizol. )
vitamin B6 (also known as pyridoxine) and the pharmaceutical*’yCT/U 52005/005130

Pre accegfbée salts )ér_l%‘r{eof, Syé_:glas the HC| salt; vitamin B12 (also known as
PSRt EobARAHY SN BERasmaBWmP Asaootisicaeid sty ester 49.
niacinamide, supra); anti-oxidant vitamins, such as vitamin C and E and

beta carotene; a beta-blocker; an angiotensin ]& antagonist; an

{in convertindlegzyme inhibitor; and a platelet aggrel%atlo

n reteptor antagoristddite., glycoprotein ity THa

e

than one additional active agnﬁ for exampte ombination ofs
compotfhd of formula 1 with an HMG-CoA redsctase inhibitor (e 4R,
lovastatin, simvastatin and pravastatin) and aspirin, or a compound of
formula 1 with an HMG-CoA reductase inhibitor and a (3 blocker. 101561
{0166jAndthélcsantpiduerenethid dtoroikecigyt 640. bensdendn diealingl dhesity
or obesity- related disorders, wherein the compounds of formula 1 can be
dichloxstedtivat/( 8@ dih). cEmbimiationwittenfaddsdthiieyipthtoyter qpanplamine,
di i I rQRian, mazindol; fenfluramine, dexfenflyramine,
m_le hegﬁ%ﬁﬁ%%g%% ér%ogé%rpltol}oaué%?sﬁ%‘é%ﬁ?s‘?’%fzbﬁet{@rﬂ e"fnger vacuum. The
residugyuis dinsebtidainlipthsd dntitsit arsi (gthehralsdmtistatthand(@ptins] ) Qtheidded. After
1 houraHe Rk int t%R%? ity or obesity-related disorders,wherein the .
Ourcomg;)g‘(m §q6%@f%$§nﬁllj al caagr(? é’g)reeelillpeacsti é%?/sﬁléee? i#kg%m ﬁ]g{ﬁ'ﬁ? %Xﬁfﬂxf?o‘}’?' This
compogrdipie, meliropedikielysditetbstalif] 06holscy Ml ntintiombasbroaphylio reflux
ds@ ine k : (i€ mine D2.receptors, melanocyte stimulatin
o o o L TR (e R e e 10
mimnutas iy ke Bty SABAPI01 STerStilmhidih Sitestamplecoh combiedtionffoet apysidue.
The reSALESCER %mgﬁ] aing digbetes (or, treating diabetes and.its related. .
eresymptoms, coompllca%lr!fons, gdéﬁpﬁiégzdgéé 1[8W éﬁéﬂﬁc Oén%ﬁc}ap Ohl,?ﬁg 6f° ¢ acid.
- The abpyiprfigranouns Belefeetivens dissdlired onmbirthanel @ithnior exbalition of lithivm
hydr ovﬁ&g%ﬂﬂﬁ?ﬁﬁﬁé ldél’(‘)@ 518@ %RMRQSEG %fg'%@%@e‘?& 3pRIoNS Xaergsld%‘the reaction
tolazamide, glécburlde, gliclazide, glynasé, glimepiride, and gﬁ;r)md% ,
was mpuiesstdesislenVibamdisratamplstaz biinedivnss{suatifsicigtiatione,

hydrodiR@iazRN e i eHlRZON R ANGHOS a2 oNE); epigndrosteran
4 (also referred to as DHEA or its conjugated s‘?u\lgp %Xt%ggsa%?c&%fgg ﬁ%e 1o afford
(2-chloro-5-trifluoromethyl-phenyl)-acetic acid 48..

{0167] Using the above procedure, different benzoic acids can be converted into the

corresponding phenylacetic acids.

{0_168] The acid 48 (0.01 mol) was dissolved in 1,2-dichloroethane (50 mL). Thionyl
chiodde (0.011 mol) was added, and the mixture was heated at 55°C for 1 hour. Bromine
(0.01 mol) was added. After another 18 hours, the mixture was cooled to 0°C and ethanol
(50 mL) was added. After 2 hours the mixtare was added to water and extracted with ether.

The extract was dried and concentrated to afford the title compound, 49.

10169] Using the above procedure, different phenylacetic acids can be transformed mto the

corresponding bromo esters analogous to 49.
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WO 20051080340 PCT/US2005/005130 SO4); antiglucocorticoids; TNFa
inhibitors; a-glucosidase inhibitors (such as acarbose, miglitol, and
voglibose), pramlintide (a synthetic analog of the human horm in), .
Wgtﬁ%e8 ’fgssﬂﬁ?ﬁﬁsecretogogues (such as repaglinide, gliquidone, a?r?(? /6@%3&’93130
nateglinide), insulin, as well as the active agents discussed above for
Prepanesiatinyy 2theeoscRi@sisiiorepeorimhsrelmesicsithital i thetapy
can be seen in modulating hyperlipidemia (treating hyperlipidemia and its
related complications), wherein the 0compounds of form%la 1 can be
effectively used in combination with ifor example, sta#ingj (such as
e 'omastatin)ﬁ%ff aCiddapading resins
pol or cholestyramine), nicotinic acid, probucol,

[ @, , an effective
amount of a Cempo dd of form _ iy~ effective
amount of one or more active agents selected from the group consisting
of., an antihyp&#lipidemic agent; &plasma HDL-raisingagent; an
antihypercholesterolemic agent, such as a cholesterol biosynthesis
inhibitor, for example, an HMG-CoA reductase inhibitor, an HMG-CoA
[0170byrFEsBuntibitshybegoebenecap SAdasemehines dbaleetifleis tetrahydrofuran
synthetase inhibitor (also known as squalene synthase inhibitor); an )
(100nAgy|-scendy aeoknthdlesipredivnyhrinstaasddehiidhomibtas Fafcoameed until
. acid and the salis, thereaf: niacinamide; rol ab ion.inhibitor;
et S A
maintsaespiordfiducertildinfitnages femofitra tonawalefb ndispdeiionied FDEB BhENC

.the pharmaceuticall t q-f‘q ; VEAIR: Blds @s maintained at
cblon%ﬁ@%l mttg%%}%%é%o@er; ?é?lg%g%si?\%ll anta onis_t? glr?m am :
55°C findiiensjrobthartiiy shbyarecpiebiesita @é’téﬂéﬂ)éﬁ@’@r@%ﬁ% niifh Bt Was
main( oA 98 S8 SER Rr, APIREANISH SRR RSP ARG NG A enCTBien the

recep%or agonists; s ylureas, biguanides, a-glucosidase inhibitors, .
reactiathessesuliplets dhetogugoewzanddted indadipe iosuaebgadrihssr fihe organic

reparation of gl campsiian beefatderNea to afford 2-(3-
layer g’@%?/%%é%%??ﬁé&%%%%&@%& [0160) In addition, t%fg&%resent inventi(on
trifluqurowided-fokdid withpienicesesemirsEsmbounds of formula 1, either in

oral or injectable doses. In addition to the co_ntainerls %cjﬁr)]tqinin the unit
101 71dosEsingl Hie 2o Vo fornedion sbwaokadeyingshiitsaHb sy SR pseDERTAC

.. attendant benefits of the drugs in Allevating SYIRIQS 309k of ethyl 2-
mﬂu%rgﬁﬁl gt})c?r?ézearls?go%i x%%g)v#ﬁii’%glgg%tl%tes as well as ?n alfe?/igtir?rg
brombypeitpiatentie anddypetiuricemiaoonds ratagaun e Gnarisedtaned.

[0172] The ester 51 (0.05 mol) was dissolved in cartbon tetrachloride {75 mL) and N-
bromosuccinimide (0.05 mol) was added. The mixture was heated af reflux and the progress
of the reaction was monitored by TLC. When the reaction was complete, the mixture was

cooled and filtered. The solution was concentrated to afford the title compound 32.

10173] Using the above procedure, but employing different esters in place of 51, prepared

as described above, different bromo esters analogous to 52 were obtained.
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dependent on PPAR Preferred compounds and unit doses are those
described herein above. 43 WO 2005/080340 PCT/US20051005130
\{Q}E&US!‘:) 3t?'e compositions, methods and kits provided above, one of skill
in'the artvilll understand that preferred compounds for use in FAHE05/005130
those compounds that are preferred above and particularly those
Prepegtigio dnBeopenitiEilivrteaekairiphes Yo i XAl REES depefinental
Section [0162] General Methods. All operations involving moisture and/or
orrygen sensitive materials were conducted under an atmosphere of dry

obtaip@d from comM€ Mdailable $8%
puri on. [0163] Flash chromatography was performed on EMerck
silig | 60-{240-40 h) according

; , 43, 2923).

perfarmed using precodfed plates purchasdg

PFZSFA%, 0.25 mm) and %gdts were visualized With long-wave uItrggiolet

. light followed by an appropriate staining regﬁent. [0164] Nucledar magnetic
resonance (NMR) spectra were recorded on_ a Varian Inova-400

sQhance spectrometer. N chemical shifts are given in parts per
wﬂ“ﬂﬁinio}?‘(’gﬁ‘&o‘%ﬁ |e¥g‘]’ ro%%%?%%&gﬁé‘@(?ﬁ@% GO digh premethane
(150 yals)dud] 5 chialpti s iynadfCoTP b Rissith. 2AanaMSQ FBS2H0)-wviHesnakd. The
in.the following. format; number

. andard. :H.NMR informatign js.tabulate
e A1 R S T AN Gt b 16 v a
25°C theltpigipreeapiinshedvettni(siedy todienzbiachdnaselegifithfasescentrated, to

itlan,assignment. The prefix is occasionally. applied in cases
=tford B B S e e e A L ) ma
hydrogigmehlergisostiommblasdoriadba edfddc 5:Gombilstinm@naly®es Warer 16 hours at
o f rtson Microlit Laborataries,.Inc. adison, NJ, USA
25 R B et S AP R st
acetatgndhepoited s [@iPX fedc(gdarantd, sulvirtjedittitingpdintsiaergaphed to
' 144 aratus.and uncorrected. 44 WO
wBor A B DR R g 4 R BB RA S

[0175] Using the above procedures, differently substituted trifluoromethyl benzaldehydes

were converted into the corresponding hydroxy esters.

[0176] The ester 55 (0.05 mol) and triphenylphosphine (0.05 mol) were dissolved in
dichloromethane (250 mL) at 0°C and carbon tetrabromide (0.05 mol) was added. After 16
hours at 25°C, the solvent was removed and 2:3 hexane:ethyl acetate (300 mL) were added.
A precipitate was removed by filtration and the solvent was removed under vacuum. The

residue was chromatographed to afford the title compound 56.

[0177] Using the above procedure, different hydroxyesters, prepared as described in B

above, can be converted into the corresponding bromoesters.
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Preparation 1. Bromo-(2-chloro-5-trifluoromethyl-phenyl)-acetic acid ethyl
ester 49.000 C17 C1 1!Z OH Br 0: CI Cl ~, cF, cF, 1,~ Cii, 46 47 48 49
wWoa6d3aefaloro-5-trifluoromethyl benzoic acid 46 (0.1 mol) was@igs@lyethos3o

in dichloromethane (100 mL). To which was then added thionyl chloride
(0.2 mal) di ' ). r 1 hour the solvents were
Prep C%’earﬁ%gd%% er V%?%&gﬂﬁq{&%gg%%égggolved in ethyl acetate and
ethereal diazomethane (0.2 mol) was added. After 1 hour the solvents
were removed under reduged pressure to affoggl the diazo ketone 47. This
compound (0.05 mol) Wasjﬁiss/olved in ethangl]\(l(p inL). The solution was
brougf#to reflux and a oluﬁ;E)n of silver be§zoaf (0.02 mol) in SE
iethytamie®y(5 misFwassadded. AfteFsIB.ute’s the solution we

(2-chlaery-5-trifluorometh§Ephenyl)-acetic acitf; The above compoend

(0.02 mol) was dissolveg in methanol (20 mL) and a solution of Iiﬁ]&um
_ hydroxide monohydrate (0.02 mol) in water (20 mL) was added. The

progress of the reaction was monitored by TLC. When it was complete,

the mixture was acidified with dilute hydrochloric acid, and extracted wit
[o1 Wéth&aﬁlﬂgt@ﬂﬁg&m&bﬁ}?@mé’ééﬁéﬁﬁ&@f&%ﬁﬁ&@ I3 pyiiame (o0 mL) and

dimefRyERigre R HaranetNbRie (YN -Bealicacididsl. (AL thiteing ¥ REOvE at 60°
grocedure, different benzoic acids can be converted intq the ed with
for 13 bgaspBaimgpriptaticddesie tﬁiitéélTﬁ’?eaﬁEF@‘lfsg?%}?B?‘?n%ﬁg\%‘E@ wit
etherdigR0d Hd@dg%ﬂa&%x@gmmtﬁ@ﬂh&iﬁ ﬁﬁdﬁ@&}oﬂﬂ@ﬂ%hﬁ) r;ﬂﬂﬁiﬁdﬁ @Q%@E?ﬁcentrated
was added, and the mixture was ted at 55C for.1 hqur. Bromine_ (0,01
to ot AR AR DT e B RS e S b 1 s
comRREEhaNaksCI0i ) Masagd gt liendiods Hik) mithe syasiofdes ieated at
water and extracted with ether. The extr %%V\?gélri‘ and concentraged t}%
rofluggr e IO TS GG R (5 TREP IR e Hhovk P Ko i
cooldhenyirsetia ssidscanbetranstommertintdthetheprresponding Wiemoed and
esters analogous 1o 49. 45 WO 2005/080340 PCT/US2005/00513 ..
conoBERSAAT 5 SR8 S HIBR MBI C L RrE S asmanam eoid S
(2,4-BELe fmdréhiiy1-phenyl) ester 59. This compound (0.05 mol) was dissolved in
methanol, and 1N aqueous sodium hydroxide (0.05 mol) was added. The progress of the
reaction was monitored by TLC. When it was complete, the solution was added to dilute

hydrochloric acid and extracted with ether. The exiract was .dried and concentrated to afford
the title compound 60.

[0179] Using the above procedures, but employing different triffuoromethyl substituted

phenols, the corresponding thiophenols were obtained.
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Br H3C OEt H3C OEt ~CF3 CF3 CF3 505152 [01701

3-Trifluoromethylbromobenzene 50 (0.2 mol) was dissolved.indry

tetrahydrofuran (100mL). A small amount of magnesium metal was

Wahtlda' %' the mixture was warmed until reaction commenceBCAFERIAAPS130

magnesium (0.2 mol) was added. The mixture was maintained at reflux
Prepapetibthd Matpietidrhrinisgonsindghanstlutistiotadmeiodsstm®3.

chloride (0.2 mol) in tetrahydrofuran (50 mL) was added. The mixture was

maintained at 55C for 2 hours, and then ethyl 2-bromopropionate (0.2

mol) was added. The mixture was alntalned at55C a \' the progress of

the reaction Vi¥s-mionjcre LN en the redét 35 omplete the

YA

dried and conc
2-(3- trifluorom
the above proce differently substitjited bromo
trifluoromethyl benZenes in place 6150, and different bromoesters in place
of ethyl 2- bromogriopionate, the cé@esponding compoésds analogous to
51 were obtained. 101721 The ester 51 (0.05 mol) was dissolved in
carbon tetrachloride (75 mL) and. N- bromosuccinimide (0.05 mol) was

[0180hddRehrThédrtiiupeomethiybaben d)-askttic avid thetiwbestes §1d0tHE meditions

' t
s e A R e D
water (brmdoumes Bdd¢dl 1he prgmg%efab@m@mmmmwmmﬁ@dﬂéremt was

comp E%ée{ﬁé@o‘ﬁﬁl%% %@%d&éﬁ%‘ﬁﬁﬂé 3% URICHREH AboY %@'@%ﬁ&%@r&ﬂh"e&a. The

esters analogous to 52 were obtairied. 46 WO 2005/080340
extradP EHYJ8 20 810050 F9é hapanuiig compound 62. The residue 62 was dissolved in

methaﬁ&? Uy W%ﬁﬂ%ﬁ%@[&ﬂgi I)nﬂ?% ALy e}x*l%’éﬁsfﬁiué 612 DillGre was

S HO O.CH3 BrO,.CH3 CF3'CF3 CF3 CF3 5354 55’56 [01741
aﬁldlfmdl'ﬁﬂ@didﬁﬁemmhma% e@ae@ac%wwagth@gs&we@ngamc phase was dred

and cSHEDIRFAMEINANG. @&%ﬁ@%&%@%@@%%&ﬁ PRIARETLYARIAS .

and 18-Crown-6 were added. T
[0181} Using the above procedure, but employing different bromoesters, the corresponding

. 101711 Using

mercapto esters can be obtained.

Preparation 6. 2,5-Bis-triftuoromethyl-benzaldehyde, 66.

NH, CN A0
CFy CF 3 L8 B
—— s Jpe
3C F,C F3C
84 - 65 66

[0182] 2,5-Di(trifluvoromethyl)aniline 64 (0.1 mol) was dissolved in concentrated
hydrochloric acid (20 mL) and water (150 mL). The solution was cooled to 0°C and a
solution of sodium nifrite (0.1 mol) in water (50 mL) was added with vigorous stirring, After
10 minutes, the above solution was added to a solution of nickel cyanide (0.1 mol) in water
(100 mL) at 0°C. After 2 hours, the mixtare was heated to 60°C for 30 minutes, then cooled
and extracted with ethyl acetate. The extract was dried and concentrated, and the residue was

chromatographed to afford 2,5-bis-triflucromethylbenzonitrile 65. This compound (0.05
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mixture was cooled in ice and trimethylsilyl cyanide (0.1 mol) was added.
After 16 hours at 25C the solution was washed with aqueous sodium

wRiCARAYALS, dried and concentrated, to afford the silyl cyanof‘kyélp)ﬁ%%%? 003130

This material was dissolved in methanol (100 mL) and hydrogen chloride

was pubbled jnto the solution for.several.minutes at.0C. After 16 hours
mol) YRR AR Faed bt UGG SAin el
solutientodcit with etivylinace tater Jh@ ostrach \Vitasotiiied and stiwkbnidied, lands, the

., the residue w. tographed.to afford . .
i N Ry A A B aamic s s dried
and cbigiagthedabDivepsthedunesheitferentiyphod stiteffdd ifkortnoethybund 66.

benzaldehydes were converted into the corresponding hydroxy esters. -
[0183P1TGlidh ;e sinrei088ures) e driphaniphasphiRaR @ mbiIgEs can be

dissolved. in dichloromethane (1%20 L%at 0C and carbon tetrabromide
conV a5 AL SRR AR LA Bﬁ% t 25C, the solvent was removed

and 2:3 hexane:ethyl acetat;négoo mL) were addg%%ﬁ A precipitate was
Prepaeatighed by ISR e dorrbapal4® ramlovBi intRRoteliirrifhromethyl
acetafi®iBisli@agsaNromatographed to afford the title compound 56. [01771

Using the above procedure, different hydroxyesters, prepared as

described in B above, can be converted into the corresponding

bromoesigrs. 47 WO 2005/080348,2351' /US2005/005130 paration 4.

2,4-Bis-tr fluo?lpwethyl-benzeneth ol 6% OHON SN SH CE3F3CIF3Cc

50%0[0178] 2,4-Di(triflugfomet

CF3 CF3 CF3 5758 fyBphenol
57 (0.1 was dissolved in pyidide (50 mL) and

dimethylaminothiocarbamoyl chlofide (0.1 mol) was added.| The mixture
was heated?t 60 for 12 hours, tH&%was cooled and added® water. The
aqueousgplution was extracted wggh ether, and the extractgyas washed
with dilute hydrochloric acid, then dried and concentrated to afford
dimethyl-thiocarbamic acid O-(2,4&)is-trifluoromethyi-phenyl) ester 58.
This compound was dissolved in N-methyl pyrrolidinone (50 mL) and the
solution was heated at refiux. Th/ed%ogress of the reaction was monitored
by TLC. When it was complete, the cooled solution was addegH

and extracted with ether. The as dried and CI
FyC 70 F3C 71

[0184] 1-Fluoro—4—nitro-2—tﬁﬂuoromethylbenzene 67 (0.1 mol), was dissolved in
tetrahydrofuran (100 mL). The solution was cooled to 0°C and sodium methoxide (0.1 mol)
was added. The reaction was warmed to room temperature over 2 hours., Water and ethyl
acetate were added. The organic phase was dried and concentrated to afford 1-methoxy-4-
nitro-2-trifluoromethylbenzene 68. This material was dissolved in methylene chloride (100
mL) and the solution was cooled to -78°C. Boron tribromide (0.1 mol) was added. The
mixture was warmed to room temperature. Water was added, and the organic phase was

dried and concentrated. Chromatography then afforded the title compound 69.
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concentrated and the residue was chromatographed to afford
dimethyl-thiocarbamic acid S- (2,4-bis-trifluoromethyl-phenyl) ester 59.

Wi {E?Hﬁﬂ yind (0.05 mol) was dissolved in methanol, and IN agueous_
sog?um ygroxide (0.05 mol) was added. The progress of the B iaRS005130

was monitored by TLC. When it was complete, the solution was added tQ

10185 Jrd phars Ao AT O R e UATR e TR L) ARE Sk bhimgD was

mixed 3ERONCENtRIGH MRS 0 sthectitie #apoNRGAOHEH il dsingiheabave TI.C
procedures, but emﬁgloying different trifluoromethyl substituted phenols

indicaterh the GRIFEIRQ fSTRAHINE WEIE BBEkAR LR R 7535 Gosledaat guenched with

aqueolR IS0 TROSHROWRIGRRIBHARSugh a celite pad and washed with EtOAc. The
Mercapto-(4-trifluorometh I-phen;l_%-acetic acid methyl ester 63. 00 O Br .

organig layer of the-GlEgs wisrilpdedsripd 884 concentratgé( to atford the corresponding
anilinBreg e 4rtiiforomethyliphentyaseliendsiliaetnthepieadddR OByNOthd

was dissolved in tetrahydrofuran (25 mL) and a sg%n of sodium )
(CE:Cllehebtafe (O rRoHoR WhatdioEehig WA ded' BgREs thqheaction
was m%ﬁfa;?&@ﬁp Bﬁ@%&&@éfw&r hﬁam%en mw@sgdﬁﬁmﬁlﬁtemmmh‘ e was

added to dilute_hydrochloric acid and extracted with ether. The_extract , |
conceRiEAicgr P aRRP KRBT RS EChARBERY B2 R T it e i
dissol eHigsaiueghivicmethnnil 10 OH JGrdabs ARmeniasslédond wasadd®bron

.. After 2 hours, the mixtyre was ,acidified with dilute hydrochloric acid and

eibrorgi P B9 e LG G AR RAE CCBERtAoch T 7o
added thed exdizganaspthrewatagiap bed dontorditde ecompaupidyG3iol@dBik title

Usipg.the above procedure, but employing different bromoesters, the
compo(’:i?fi?&ponding mercapto esters can be obtained. Preparation 6.

2,5-Bis-trifluoromethyl-beuzaldehyde, 66. NHz CN j0 CF3 ~CF3 ~'3_F3C
(0186}, ; Eseng B BorBS o6 i v SIBIaTsSHSTRETY) SPRTHG"SA (i arehspzenes,
the com@psligspiredibsconeaniaiats were obtained.

Preparation 8. (2-Acetamidoethyl)-4-trifivoromethylphenylbromoacetate 73.

- 1. 80OCl, '
D/\”/ 282 ‘r— 0\/\NHAc
FoC © 3. ROH 0
CHLCls F3C
72
73

[0187] A 250 mL three neck roundbottom flask was equipped with an efficient condenser

attached to an acid scrubber, a magnetic stir bar, and placed under argon. 4-
Triffuoromethyiphenyl acetic acid 72 (0.25 mole) was charged, followed by thionyl chloride
{0.34 mole). The condenser was cooled with 4°C water. The mixture was heated {o an
internal temperature of 55-60°C. Gas evolution was observed and the solids dissolved as the
internal temperature rose to 55-60°C. The mixture was then stirred at 55-60°C for 45 min.
Bromine (33.0 mL, 0.33 mole) was charged and the mixture was maintained at 55-60°C for
18 h. The internal temperature was then raised to 80-85°C over 1.5 h and heating continued
for 18h. The mixture was cooled to 20-25°C and anhydrous dichloromethane (250 mL) waé
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hydrochloric acid (20 mL) and water (150 mL). The solution was cooled to
0C and a solution:of sodium nitrite (0.1 mol) in water (50 mL) was added

wWithodgerais stirring. After 10 minutes, the above solution w X%%i to
a solution of nickel cyanide (0.1 mol) in water (100 mL) at OCG.E er%%o:mosma

added. HWSIRRMIKTS WRTReated 10-A0G A5 3R BINUeS, thap) ceriedh aldys

) extracted with ethyl acetate. The extract was dried and concentrated, and
dichlorompsthppsitiad) W WRiEhAESS: Aph e fiatgiqicooled to 2-8°C. To this was added

the acy! tataPiSstHAHRERBRIRMReRZANIIR BRI IS COMRAUPE-LALOARW D oc. After
. 2005/080340 PCT/US2005/005130 mol) was dissolved in toluene (50

the additigy yapromplatforivasizbrd s wwueddan G ShsNibsorigsH v as carefully

added to Wﬁ@@ﬁ§%@ﬁ%§r%ﬁ1@p§m5ﬂ&@w&w\% Added 2 A8t frothing

hours, the mixture was warmed to 50C for our. Water was added, and

was modghgorgafispraiasWiedeld Birt Srascrifadin Toricasisnb sasvolution was
observed CRRENAIREN ARbedHaffertithedile.cumpaing AGm P AR s iﬁﬂﬁ{b%)methane

above procedures, different trifluoromethyl-substituted anilines can be

used in tragsfrehandfe ATERBFRRBUHERERERsHBATESS mbniraat, Aried over

magnesiBn SIS Vixdi Hitiorie ol S81a0d A MO RRLI A AU BASHYIn
acetamino-phenal 71. F O'CH3 OH CF3 CF3 CF3 NO2 NO2 NO2 67 68

(150 mLisRatesycerep eyptierapE pamping gl ehomerr psoriodae i bidsyas
siurried if TAOGHD: AeRifrR-2tifiurame (Wben e foRinmabe e disolvaditied
tetrahydrofuran (100 mL). The solution was cooled to QC and sodium

until 2 whife mo2dibhedar Lyl thadbnsio A taMisaaesgiation

afforded {CEPRE! MM QVES BIRRUISWYABEANE Sy bAGRIMRWSIR 2098 T80 ethyl)-4-
nic phase was dried and concentrated to afford 1-methoxy-4-

_ orga
mﬂuomq%ﬁ%&?}ﬁﬁﬂ%ﬂmﬁé%zene 68. This material was dissolved in

methylene chloride (100 mL) and the solution was cooled to -78C. Boron
[0188]  {isieaitcboMemEnysiascadubemplqying differently substituted phenylacetic

acids, the corresponding o-bromo-phenylacetates were obtained.

Preparation 9. 5-Trifluoromethyl-2-(3-trifluoromethyl-phenoxy)-phenylamine 77.

CF,
_ ' CF; l

¥

No, I K,CO Q 0
. N /A G SnCl, NH,
‘ ' NG, ’
CF; HO EtOAc
74 73 | op C¥;
3
_ 77

76

{0189] Phenol 75 (0.5 mol) was stirred at 25°C with K,CO, in DMF for 2 hrs. The
mixture was then cooled to 0°C, to which was then added 74 iz DMF slowly. The reaction
mixture was stirred and allowed to warm to 25°C. The reaction was worked up between
water and EtOAc after TLC indicated the compietion of the reaction. The organic layer was

dried and concentrated to afford compound 76.
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mixture was warmed.to room temperature. Water was added, and the
organic phase was -dried and concentrated. Chromatography then

vadfesdegsthg titte compound 69. 50 WO 2005/080340 _
PCT/US2005/005130 [0185] 1-Methoxy-4-nitro-2-trifluorometf{ib&H28¢e005130

' Q. |).and SnC12 [) was mixed in EtOAc. The mixture was

ORI L S0P 53l G2 ibafb i 1000 L

Was ggrmgletionnfitheeeantievEhe geACHRO MUSLSE IYY&%L&QWQQH%Eﬂaed by addin
ougha cefife e

ith _aqueous NaHCO3. The solid was filtered thr

aflue pag aer%fg\?gﬁs hed %ﬁ EHERE %;(gr Sirarrshegew Bh fréngitdatedead concentrated to
Nl el iy b sl L
1 0 ne chloride mL) was adde N an
mwggo%ﬁg@#g@cﬁﬁ W' ﬁﬂoﬁr@é £8 &Hm to 25C with stirring.
[019 'Lh eaction was then worked up between EtOAc and water. The organic

] yi[fg%‘%?i BhEPTesALE AR arpleyvingidiftoveat pantfitiuont silica gel
nitrofoaiwbenteafard pH:ddis W@%xﬂiﬁ?@ﬂﬁﬂﬂ@s@@%)@%’e chloride (100

mL) and the solution'was cooled to -78C. Boron .tribromi 31?8. mol) was

Prepadted J0he Mixthse (yasimamedin ¢ nperature, Water was_added,
and the organic phase was dried %%’d?i?gr?éﬁegr?f?%%g? 8%:%%’?%&%&%
afforded the title compound 71. [0186] Using the above procedures, but

employing differently substituted fluorobenzenes, the correspondinglyBr
FsC.substituted phenols were obtaihe8CRgpakation 8.

arnidoethoR=4 rifluorome}@n%@e@ﬂbromoacet eCr3. 1-S 2. Br
Br 0 NHAC / O 3.-ROH-F3-C1)~=Yo.CH2CR F ? 0187]CO,EL
O7AL three neck roundbottom flaskasas equipped with 3 ent .

condenser attached to an aBdrsesybpefoRigRAgRALIC stir bar, and placed
under argon. 4- Trifluorometrﬁy{mggmﬂ@@gﬁi@e@ﬁi@;ﬁ (0.25 mole) was
char@gd, followed by thionyl chloride 79

{01921 To a solution of (e, a,a-trifluoro-m-tolyDacetic acid 78 (202.36 g, 0.99 mol) in
absolute ethanel (1.0 L) at O °C was added thionyl chloride (79 mi., 1.05 mol}, and then the
resulting solution was refluxed for 3 h. Concentration in vacuo gave a residue which was
partitioned between BtOAc and water. The organic layer was washed with sat, NaHCO; and
brine, dried over Na;S04 arxd concentrated in vacuo to afford 220.1 g of ethyl ester as a pale

yellow liquid.

[0193} To a mixture of crude ethyl ester (119.15 g, 0.51 mot) and NBS (100.48 g, 0.56
mol) in CClLs (1.0 L) was adided benzoyl peroxide (1.0 g). The resulting mixture was heated
at 75 °C for 20 min. and then refluxed at 90 °C overnight (14 h} until the brown mixture was
turned to a pale-color with white precipitate. The mixture was cooled to 0 °C, filtered
through a pad of celite, concentrated in vacuo to afford 151 27 g (95%) of bromide 79 as a
pale brown liguid. This product was sufficiently pure to be used directly in subsequent
substitute reaction. This product wag also prepared by refluxing (o, o, a-trifluoro-m-
tolyhyacetic acid 78 with bromine in the presence of SOCIy, and then quenching with EtO.
"H NMR (400 MHz, CDClz): 8 7.80 (1H, ), 7.77 (1H, d), 7.61 (1H, d,), 7.51 (1H, 1), 5.35
(1H, s), 4.26 (2H, q), 1.30 (3H, t) ppm.
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(0.34 mole). The condenser was cooled with 4C water. The mixture was
heated to an internal temperature of 55-60C. Gas evolution was observed
1 ids dissolved as the internal temperature rose to %@%0‘5%0,130
W(r?ngl]x ﬁ;rbgﬁ\?‘v%{s then stirred at 55-60C for 45 min. Bromine (33.0 mL, 0.33 0

mole). was charged and the mixture was maj gine at 55-60C for 18 h. .
101941 i T TR SRR ErE A M P PSEBE S BB GVEF EFagnytaceic

acids, Beatinghaantnyadfap Yhednbdife-wespraed to 20-25C and

anhydrous dichloromethane (250 mL) was 51 WO 2005/080340
PCT/US2005/005130 added. In a separate flask was placed
2-acetylethanolamine (1.03 mole) and anhydrous dichloromethane (250
mL) under argon and the mixtureéidgamiad 2-8C. To this was added the
acyl halide solution at such a rate as to keep the internal temperature
below 21C. After the addition was complete, the mixture was stirred for

PrapavstiviefifixiuiEuoaeresisfmpeacey (o twataromebylplsmulhiagtic acid 39.
sodium bicarbonate (0.9 mole) at such a rate that frothing was moderate.
Sodium thiosulfate (0.06 mole) was added in porgons and gas evolution

was cabsgrved. The layers.were then partitioned & séparatory funnel € OH
ichloromgth isedin transfer), g.organic ph wag
FsC extrgetednywith 125 mL okwater, dried ove iufh Sl,uiaia,(%%? 0
¢d. The filter cake was washed with dichlorémetfane (150 mL)

wag9 slurried in 100 mL hexane: ethyl acetate (70:30)] Additional hexane

(150 nL) was added until a white color formed i the t3p layer of the 39 CF
biphasic mixture. Vigorous agitation afforded a solid, which was filtered

away from the supernatant to yield (2-acetamidoethyl)-4-

| ;owsfrif'H_Gfa@r&éma&?aﬁmﬂﬁgﬁm@%(g}@ie Jn%?ﬂ),%?&a&t@_ﬁ?ﬂusm&ﬁg%{ﬁe%
. ‘employing differently substituted phenylacetic acids, the corresponding
acetic ahfoiolpiseaiyladeiaes Werapbtaiepe Prapar aadomate (56g, 0.405 mol) were
stirred3H . &Hgﬂﬁfﬂ}gﬁf&g‘(tﬂ%' HPMeY BIGROXYIERDSBIRAMIAG BrinShaSldied and
FNU2 NO, b K2C(r)3'+ NO2“:: CF3 g(r) 74 75 CF3 CF3 77

the organic phase was dried and concentrated. The residue was chromatographed to afford
{4-trifluoromethyl-phenoxy)-(3-friflucromethyl-phenyt)-acetic acid ethyl ester, 80, as an oil.
This material was dissolved in tetrahydrofuran/methanol (400mL/300ml.) and IN Lithium
hydroxide (300 mL) was added. After 1 hour, IN hydrochloric acid (300 mL) was added.
The mixture was extracted with ethyl acetate. The extract was dried and concentrated. to
afford the title compound 39 as a white solid. '"H NMR (ds-DMSO) & 7.88-7.85 (m, 2H),

7.62-7.55 (m, 4H), 7.09 (d, 2H), 5.52 (s, 1H).
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76 [0189] Phenol 75 (0.5 mol) was stirred at 25C with K2C03 in DMF for 2
hrs. The mixture was then cooled to 0C, to which was then added 74 in
wlMbos)aiye The reaction mixture was stirred and allowed to yy ﬁ,%ﬁo /005130
25C. The reaction was worked up between water and EtOAc after (9
indicated the completion of the reaction. The or yer was dried and
Wrated to afford coftpe®ll 76. 52 WO 200 020.0
A i of compound

A 4 ) Iy ' !
) in EtOAC (100 W S s% ed at rte :
@ mixture wa aoFdfhg aqu 1@
) BYEWAS washed rine, dried and corngentrated to gl\lgeC cr,

compound 77 as a pale yellow oil, which was used for;next reaction®
without péitification. 'HN§dR (CDC13, 400 MHz) 6 7, 49 6.90 (m,711), 4.06¢
(s, 2H)..[0191] Using the above procedure, but empﬁoylng differently
substituted nitrofluorobenzene and phenols, the corresponding anilines
were pbtaiped. Preparationd0. ggBromo-(3-trifluoroniethyl-phenyl)-agetic,.;
acid ethyl ester, 79. Br F3C 1 SOC12, EtOH CGRH ﬁwflux 3 hFsC

FC A\BS Benzoyl cat.) CC14, reflu

[ Tola sqlution oé -t oro-m tonI gtic dtid 78 (202
0.99 c@ absolufdethanol @ ) at Gefe-Was nyl chlorlde
(79 mL, ] mol), and then the“residting solution eflaxed for 3 h.

Concentration in vacua gave a residue which was partitioned between NHCOCF;
. EtOA€%and water. The orgamic layer was Washeq;.yvnh sat. NaHCO3 agyl

brine, dried over Na2S04 and concentrated in vacuo to afford 220.1 g of

ethyl ester as a Hellow liquid. [0193] To a mixture of @ryderethyl ester
(119.15 g, O, I))and NBS (100.48 9,0.56 g

F,C i

CFy
88

{0196] Using the above procedures, but substituting the appropriate phenols and
bromoesters for 79, the following compounds were obtained: (2-Trifluoromethyl-phenoxy)-
(3-trifluoromethyl-phenyl)-acetic acid, 82, "H NMR (400 MHz, DMSO-dy): § 7.94 (1H, 5),
7.85 (1H, d), 7.72 (1H, d), 7.65 (1H, d), 7.64 (1H, d), 7.59 (1H, 1), "7.14 (1H,d), 7.10 (1K, 1),
6.01 (1H, s) ppm; (4-Triﬂuoromethy1—phenoxy)~(4~triﬂuoromethyl—phenyl)—acetic acid, 83,
"H-NMR. (400 Mz, DMSO-dg): 8 7.80 - 7.15 (m, 8H), 6.16 (s, 1H); (3,5-Bis-
tﬁﬂuoromethyl—phenoxy)—(3—u‘iﬂuorome&ybphenyl)—acetic acid, 84, "H-NMR (400 MHz,
DMSO-dg): 6 13.80 (s,1H), 7.94 (s,1H), 7.88 (d,1H), 7.78 (d,1H), ’7.73—7.69 (m,4H), 6.49
(s,1H); (2—Chior0-4-u‘iﬂuoromethy1-phenoxy)-(3utriﬂuoromethyl—phenyl)—acetic acid, 85, 'H-
NMR (400 MHz, DMSOG-dg) 8 9.60 (s,1H), 7.91 (s,1H), 7.84 (d,1H), 7.68-7.66 (m,2H), 7.58-
7.54 (m, 1 H), 7.44-7.42 (m,1H), 6.91 (d,1H), 5.79 (s,1H); (3-trifluoromethyl-phenoxy)-(4-
trifluoromethyl-phenyl)-acetic acid, 86, "H-NMR (400 MHz, BMSO-dg): 8 7.80 - 7.30 (m,
8H), 6.25 (s 1H); (2-triflucromethyl-phenoxy)-(4-trifluoromethyl-phenyl)-acetic acid, 87, 'H-
NMR (400 MHz, DMSO-ds): 6 7.90-7.20 (m, 8H), 6.28 (s, 1H); [2- trifluoromethy] -4-
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mol) in CC14 (1.0 L) was added benzoyl peroxide (1.0 g). The resulting

mixture was heated at 75 C for 20 min. and then refluxed at 90 C

overnight §14 h) until the brown mixture was turned to a pal [
WOSRIRA BT pitate. The mixture was cooled to 0 C, filtered throﬁk@);s%g%ﬁo?mo

elite, concentratedn yvacuo 151.27.9,(95%) Qf br mde?
@ R R e e R R A o
(400 MsHbsPOB AL SYBstitute (€ aETioN.SBHIS m@dmmsﬁaam?ﬁfﬁmve’c{@m) 7.72

a1 e B e R el o R RN o e

pheny§-ReE8)iE7 $5) HHNSYR Z0Q M) INMBAEL4) 8.7 B F180Mat 575) 357 (4dd, 1 ED),
. (2H, @), 1.30 £311 t) ppm. 53 WO 2005/080340 )
7.28 (43@;@%51/ sambdlgaT i ineramety brocaoY: (Fut ey’

phenygIH@éﬁ@%anﬁtlfmque@ib@sﬂao@my@rmw@mg 7.80 (d 1H), 7.68 (d,1H),

a-bromo- phen acetates are obtained. Example 1 Preparation of
7.58 (Imlﬂ)flﬁé%%ggw%éxw (8XHluoromethyl-phenyl)-acetic acid 39. O
O~/_00~-00H F3CF3C\/OHF3CO0O_-~T3C O cBr7980CF339
CF3 [0195] 4-Trifluoromethylphenol (43.8g, 0.27 mol),
bromo-(3-trifluoromethyl-phenyl)- acetic acid ethyl ester 79 (70g, 0.225
mol) and potassium carbonate (§5gnifste@3 mol) were stirred in
dimethylformamide (200 mL) for 16 hours. Ethyl acetate and brine were
added and the organic phase was dried and concentrated. The residue
X’repa&‘&&%ﬁ?BﬂM@@f@ﬁh&ﬁltmﬁf@édaylwphenyl){S-methoxy~Zntriﬂuoromethyl-phenoxy)—
(4-trifluoromethyl-phenoxy)-(3-trifluoromet 5 -phenyl)-acetic acid ethyl
ester, 80, as an oil. This materfaFia8% d'ii ved in
tetrahydrofuran/methanol (400mL/300mL) and IN lithium hydroxide (300
mewasCﬂgged After 1 hour, IN hydrochlorig acid (300 mL) was addegy
The Mixture was extra cted with ethyl acetaté. he extract was dried and
> white solidF34

£,094d211)

91 92 93 : 94

(0197} (3-Fluoro-S-triflnoromethyl-phenyl)-hydroxy-acetic acid methyl ester 91 (0.1 mol)
was dissolved in dimethylformamide (100 mlL) and sodium hydride (0.1 mol) was added.
When hydrogen evolution stopped, a solution of 2-fluoro-4-chloro-1-triflucromethyl-benzene
92 (0.1 mol) 111 dimethylformamide (25 mL) was added. The progress of the reaction was
monitored by TLC. When the reaction was complete, water and ethy! acetaie were added.
The organic phase was dried and concentrated, and the residue was chromatographed to
afford (3-fluoro-5-triftuoromethyl-phenyl)-(5-chloro-2-trifluoromethyl-phenoxy)-acetic acid
miethyl ester 93. Basic hydrolysis of this compound, as described in Example 1, then
afforded the title compound 94.

{0198] Using the above procedures, but employing different hydroxy esters and

fluorobenzenes, the corresponding compounds analogous to 94 can be obtained.
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WO 2005/080340 PCT/US2005/005130 0on0OROOHOOROF3C\O0
OF3CO CFI//laFC F3Cs .\I\I\I/ F3C CF3 F3C CF3, CF3 8182

84 O OR0OOROOR 0ORF3C(r) () F3C(r) /C1LF3c I\ () 1//CF3 \~

‘\§|8F’§ PHER3 CF3\ CF3 NHCOCF3 85 86 87 88 0 OR O ORUIFERE05130

F3C (//(ClI//1F F3C CF3 8990 [01961 Using the above procedures,
but substituting the appropriate phiamobe i@l bromoesters for 79, the
following compounds were obtained: (2-Trifluoromethyl-phenoxy)-
(3-trifluoromethyl-phenyl)-acetic acid, 82, 'H NMR (400 MHz, DMSO-d6):
S Pozpgatied, of (2,4-bis-trifluoromethyl-phenoxy)-( 3-trifluoromethyl-phenyl)

-acetic acid ethyl ester 97

COOEt
Cl Ole FsC .
CFs NaOMe CFs 1) BBrg, CH,Cly
2 EEVE g - CF,
THE 2} 79, K,CO3, DMF
CF3 CF,
CFs
a5 96 97

{0199] To a solution of 95 (25.0 g, 0.10 mol) 1 anhy. THF (150 mL) was added NaOCH,
(7.0 g, 0.13 mol) at 0°C. The mixture was then heated at 50°C for 6 h. After cooling to
25°C, the reaction mixture was quenched with sat. NH4CL, diluted with EtOAc, washed with
brine, and concentrated in vacuo to afford crude methyl ether 96 (17.93 g, 73%) as a colorless
liquid. This product was sufficiently pure to be used directly in subsequent reaction. 'H
NMR (400 MHz, CDCla): & 7.83 (1H, s), 7.77 (1, d, J = 8.4 Hz), 7.09 (1H, d, J = 8.4 Hz),
3.97 (3H, s) ppm. A solution of methyl ether 96 (9.98 g, 0.04 mol) in anhyrous CH,Cl {150
mL) was cooled to -78°C and treated with BBr3 (6.0 mL, 0.063 mol). The resultant brown
mixture was stirred for 1 h at -78°C, and then warmed up to 25°C over 4 h, and then
quenched with water. The organic layer was separated and washed with sat. NaHCO; and
brine, dried over Na,SOy4, concentrated to ~13 ml. in vacue below 0°C and used directly in
the following substitution reaction. Take this solution (ca. 1.15 mL) and diluted with DMF (8
mL), and then treated with X;CO; (1.27 g) and bromide 79 (1.72 g). The resultant mixture
was stirred at room temperature for 1 h, diluted with BtOAc, washed with water and brine,
dried over Na;SO4, and concentrated in vacuo. The residue was purified by flash
chromatography (5:95 EtOAc / hexanes) on silica gel and then recrystallized with 10 %
EtOAc / hexanés to give pure ester 97 as a white solid. 'H NMR (400 MHz, DMSO-dg): &
8.60 (1H, d,/=2.2 Hz), 8.17 (1H, dd, /= 8.6, 2.2 Hz), 7.96 (1H, s), 7.91 (1H, d,J=8.6 Hz),
7.84 (1H, d, /=82 Hz), 7.74 (11, t, J= 7.8 Hz), 7.38 (1H, 4, J=9.0Hz), 6.40 (1H, s}, 4.19
(2H, m), L.11 (3%, t, J= 7.2 Hz) ppm.
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7.85 (1H, d), 7.72 (IH, d), 7.65 (111, d), 7.64 (1H, d), 759 (in, t), 7.14 (1H,
d), 7.10 (1H, t), 6.01 (1H, s) ppm;

Wéﬁzél",gﬂ,ggggdnethyl phenoxy)-(4-trifluoromethyl-phenyl)- acetlc é@hﬁ o
1H-NMR (400 MHz, DMSO-d6): S 7.80 - 7.15 (m, 8H), 6.16 (se,i’ ;31903;093“@

(3,5-Bis- trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid,
84, 'H-NMR (400 MHz, DMSO-d&$2 (s,1H), 7.94 (s,1H), 7.88

(d,IH), 7.78 (d,IH), 7.73-7.69 (m,4H), 6.49 (s,IH);
%@Chloro -4- trlfluoromethyl phenoxy)- (3 triflugromethyl-phenyl)-acetic acid, -
SRR PAGG MHROBIMEBI B 56 iy orogr Eyiny it ek -
7.68-7.66 (m,2H), 7.58- 7.54 (mdd)adid4rded2 (m,IH), 6.91 (d,1H), 5.79
(s,1H); (3-trifluoromethyl-phenoxy)-(4- trlfluoromethyl phenyl)-acetic acid,.,,
F86 'H-NWIR (400 Mtiz, DMSO-d6): $.£.80 - m 811), 6.254s )
or

hyl{ph noxy) erifluorom ﬁenyl) -acetic acid, -
. 400 MHz, O- d6)D’S’7‘ 90 - 7,2 @) 6.28%m,AH):; [2- Q
trlfluoromethyl -4 587 WO 2005/080340 PCT/US2005/005130
(2,2, 2-trifluoro-acetylamino)-phenoxy]-(3-trifluofémethyl-phenyl)-acetic
acid’ 88, 'H- NMR { ﬁoo MHz, DMSO-d6) 8 1%.40 (s,1H), 7.98 (d,1H),®
7.92-7.85 (m,3H), 7.77 (d,1H), 7. 72 (ln 1H), 7.25 (d,1H), 6.30 (s,111);

[0200} (2- hIoro 4- tnﬂlé?é}gﬁ%gg (4 -tri %%@ phen )- ace% W(ZO

mL) wak %Sd@, ma)c@;’;{tz(sarg) 1®ﬂdmmoi} followed by bromide 79 (4 68 g, 15.0 mol). The

result §2 FJuoro 5- trlfluoro?etg%) henox %3%@%%%%?@ pr%gf%ﬁ@i;cégd washed

with Wﬁﬁbrl Il]b Ergﬁl(imlé.ﬁ)' Wa%Zsz&&c{ W2 b MBHS 01 indampiei2d over Na,SO;,
atlon
conconfel AN and parified o flash ehromatoeraphuzon cilica ech (193 FOA

hexanegcrtigfaaid, &ﬂs@@@]—ﬁi LA DeHS ﬁ);ﬁhb ¥3w WﬁF&&Q@o@tﬁﬁﬁ)Qﬂt&r 99

ClICF3/ C F 92 0197
(0.61¢ ; I%F )[r)ﬁuo omggﬁylﬁ é&f@%‘?ﬁa%?hy?se%g&egkﬂum
hydrox{ﬂe]mmﬁhwh&ﬂdlé@dﬁ/@j Tré mmmg lfdfhm:mdﬁlﬁg%mwmdmdmmat room

tempem%ﬁjt%ﬁ ofé r‘?[(i)cl)r(\;v asﬁio%jri%tﬁg%roé:n%ﬁ % %V%ggh%w E,’BS%@ mixture was
extracted with EtOAc. The organic layer was washed with bnne, dried over Na; S04 and
concentrated in vacuo to afford acid 100 (0.53 g, 94% as a brown Hquid. "H NMR (400
MHz, DMSO-ds): 6 8.55 (1H, s}, 8.08 (1H, dd, J=18.8, 2.6 Hz), 7.89 (1H, 5), 7.86 (1H, d, /=
8.0Hz), 7.71 (1H, 4, /= 8.0 Hz), 7.61 (1H, d, /= 7.6 Hz), 7.14 (1H, d, /= 8.0 Hz), 6.19 (1H,

$) ppm.

Fa

§0201] Using the above procedures, but employing different bromo-phenylacetic esters and

pyridinols, comprounds analogous to 100 can be obtained.
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92 (0.1 mol) in dimethylformamide (25 mL) was added. The progress of
the reaction was monitored by TLC. When the reaction was complete,
yl acetate were added. The organic phase was dried and
‘)g?r%zﬁgﬁg%%? and the residue was chromatographed to afford?¢1/U52005/06513¢
(3-fluoro-5-trifluoromethyl-phenyl)-(5-chloro-2-trifluoromethyl-phenoxy)-ac
etic acid methyl ester 93. Basic HaaplsDf this compound, as described
in Example 1, then afforded the title compound 94. [0198] Using the

above procedures, but employing different hydroxy esters and

Pr@&m&?@ﬁeﬁfz%ﬁéw‘é%m@%éﬂﬁ@&%bhuﬁﬁwﬁm@@au@mmcmmm acid,
10QtRIned 428y C &3 ic aci

Promaraton of (b et a T el g 108

-acetic acid ethyl ester 97 C| OMe F3C COOEt CF3 NaOMe |\ CF3 1)

BBr3, CH2CI2 O CF3 TH F -~/ 2) 79, K2€Q3, DMF CF3 CF3 CF3_25 96

97 [0199] To & i 95(25.049, 0. pol),in anhy. THE (150

was addeg,NaOCH3 (7.0 g, 0.13 mot) Eatg)%. The mixture was tfien

50C for 6. h. After cooli BC, the reaction mixtaye wa
mcquénched with sat N614C1, dilo ith, BtOAc, washeg|ewi
conggntrated in vacuo to afford crude Lwethyl ether 96 (17.93 g, #3%) as a

colorless liquid. This product was suff|¢iefit pure to be used directly in
subsequent reaction. 'H NMR (400 MHz, CDC13): 8 7.83 (IH, s), 7.77
(1H, d, J = 8.4 Hz), 7.09 (111, d, J = 8.4.H 4

over 4 h, and then quenched-wigf wafér. The organic layer wa seé)arated
and washed with sat. NaHCO3 and byjpe, dried over Na2SO4, 1054
concentrated to -13 mL in vacuo below OC and used directly in the
following substitution reaction. Take this solution (ca. 1.15 mL) and diluted

[0202vitth MRk roundbotton flask was equipped with a Claisen adapter, temperature
probe, water condenser, and nifrogen line. The apparatus was flushed with 'nitrogen. The
system was charged with potassium acetate (1.52 g, 15.5 mmol), acetic anhydride (69 mL)},

. (a,d,a-hiﬂuoro~p—tolyi)acetic acid (2.97 g, 14.5 mmol), and o0, o-trifluoro-m-tolualdehyde
(2 mL, 2.6 g, 14.9 mmole) with stirring. As the solution was heated, all solid dissolved
around 75°C and the solution became clear yellow. The mixture was heated to 106°C for
18.5 hours. The heat was removed and the reaction conversion checked by TLC. Deionized
water (16 mL) was added to the reaction flask at a rate such thaf the solution temperature was
maintained at 70-80°C. An additional 20 mL of deionized water was added after the solution
had cooled to ambient temperature and this caused crystals to start to precipitate. Finally, an
additional 20 mL deionized water was added and the solution was allowed to stir overnight at
room temperature. The solution was vacuum filtered at room temperature and the crystals
were washed twice with 20 mL deionized water. The crystals were dried under high vacuum
to afford a beige powder of cis-3 -(3-trifluoromethylphenyl)-2-(4-trifluoromethylphenyi)-
propenoic acid (3.542 g, 9.8 mmol) 104.
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mL), and then treated with K2CO3 (1.27 g) and bromide 79 (1.72 g). The
resultant mixture was stirred at room temperature for 1 It, diluted with

wéiRABsy¥ashed with water and brine, dried over Na2SO4, angl-+s2005/005130
concentrated in vacuo. The residue was purified by flash chromatography -

(5:95 EtOAc / hexapes) on_silica gel and then recrystallized with 10 % )
102031 E 8RB A T G BB e L N R hled with
3A moMJdYaE @M@)@;d@ﬁeﬁc&%ﬁbﬁ% bk, dildsaid 2tz hi Bokéd ideddasleh8re @it 2)3-(3-

. 7.96 (1H, s),.7.91 (1H, d, J= 8.6 Hz), . .
mﬂﬂﬂf?%%&tbf@&&%@t% )1}?%%%&??@9;%%2%9%@(}11&a?j%.10?4% B 3opieedy i

acetyled@ntddthind) (1L Y3y dincbdHainpm 35 2005608086 8ted sulfiric acid
PCTIUS20051005130 Example 4 Preparati

f X
(0.05 3T SRRy PR . ARG TS 5183 >k e oftion was
cooled 1@%&&@7@5%&;;& Wﬁ@&ﬁ?@ﬁ%ﬂe&@e&ﬁ@@ﬁ%ﬂﬁzaﬁ& and Q0 mL
LIOH DM /N THE/HPO N CEF3\CF3 CF3 7998 99 100, [0200] T ]
water. e S T R GO S Dty G et HP18 N podiumm
bicarbd@dle Balyiivas Addeck2{oGh 2688, di:d snenahaigiiaied hylfatomidect@entrated

(4.68 g, 15.0 mol). Th Itingmixture. irred at t t
by 1Oty GR A SN EXCIRE o e G RANE: O QAR A5

purifiedVieys sk bREbWHIL sl INA Y30t bl sy s thiie d anststINg 25 G%, acetic acid in
onceptrated in vacuo, and purified by flash chromatogra n silica gel
chlorogTa . B P T R RO e P G B P90 B AT 2 100
mL) saligididd Seddusobitiabaiastes B¥of0(600gn L )5 Briethol)einuddghesiiih? Gul e, and
mL/3 mL) at room te rature was added lithj hydroxide ohydrat
comcenfigica B iy i Kb e e T R P T DD B Ee ) 1%
triffuorigmrperphueyipnilakhe 044866 myas. guenched with iN aqueous HCl and
the mixture was extracted with EtOAc. The organic layer was washed

[0204] WitThBriags ddedco ek NerdBledaadcrpasmizaigdln scsplioxaliortidcidth a sun
Jamp 100 (0.53 g, 94%) as a brown liquid. 'H NMR (400 '

[0205] A threeneck, one liter round bottom flask equipped with condenser, themmometer,
nitrogen line and magnetic stirrer was charged with Z-3-(3-trifluoromethylphenyl)-2-(4-
trifluoromethyiphenyl)-acrylic acid (103, 2.28 g, 6.3 mmol), ethanol (104 mL), palladium
black (101.1 mg) and amumonium formate (1.608 g, 25.5 mmol). The reaction mixture was
heated to 80°C for 4 hours. An aliquot was taken and TLC {solvent system was 20% ethy!
acetate in hexanes with an acetic acid spike) showed absence of starting material. The
solution was cooled to room temperature and vacuum filtered using a glass frit funnel. The
solution was concentrated by rotary evaporation and high vaccum, yielding 3-(3-

trifluoromethylphenyl)-2-{4-trifl noromethylphenyl)-propionic acid (2.83 g) 105.

[6206] 3;(3-Triﬂuorométhylphenyl}-z-(%&iﬂuoromethyiphenyi)-propionic acid (105, 2.43
g, crude) was dissolved in anhydrous THF (6 mL) at ambient temperature. CDI(1.64 g, 10.1
mmol) was charged as a solid, followed by EtOAc (4 mL), to rinse the vial. The internal
temperature remained between 20-21°C during the addition. N-acetylethanolamine (3.6mL.,

39 mumol) was added, whereupon the temperature rose to 24.5°C. The mixture was stirred
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MHz, DMSO-d6): 8 8.55 (1H, s), 8.08 (1H, dd, J= 8.8, 2.6 Hz), 7.89 (111,

s), 786(111 d, J= 8.0 Hz), 7.71 (111, d, J= 8.0 Hz), 7.61 (111, d, J= 7.6
\{7'5)190 %4H d, J=8.0 Hz), 6.19 (111, s) ppm. [0201] Using the above
proced %ut employing different bromo-phenylacetic esterP&ddS2005/005130
pyridlnols compounds analogous to 100 can be obtained, 58 WO

0V5mm5m%@mmmm@mmmé ® Propanayiossifue. This was
chron%i%%t%gmgm IJ%'P ﬁgl AdﬂHQ%HL 4??:? cl)?@'r}?g % TOopS 0(.1JC ﬂé’l (ﬂlafford 2~

d 2-(4-trit oromet phenyl)-3 -phenyl)-pro
acetargidaetiog: 3f€$~ﬁr¢®@mmetb>d1ﬁ3mmb=3 @mmmy@hcﬂym@mm 1054
(1.85 3C Ac20 F3C 103 F3C 104 101 {H2, Pd/C CF3 CF3 \ On O O~'NHAc

C / F3C 105 105A [0202] A one neck roundbotton flask was equipped

it ure robe, er co den er, and
0207 .tr%§§ R s e
benzaltedyytad tadssioptogostate 10462 65 5dbTddotaebetibaintudride (69
mL) (a a,a- trlflaoro p tolyl)acetic acid (2.97 g, 14.5 mmol), and
a,a,a-trifluoro-m-tolualdehyde (2 mL, 2.6 g, 14.9 mmole) with stirring. As
the solution was heated, all soli m_lms;gq\gzg around 75C and the solution
became clear yellow. The mixtu ted to 106C for

Preparation of (3-Methylsulfanyl-5-trifluoromethyl-phenyl)-(4-nitro-
- 2-trifluoromethyl-phenyisulfanyl)-acetic acid, 109.

Q. OCH
3 SH OCH3
FaC Br
| : ;

1086 107

{0208] Using the procedures of Example 1, bromo~(3-methylsulfanyi-5-trifluoromethyl-
phenyl)-acetic acid methyl ester 106 and 4-nitro-2-trifluoromethyl-benzenethiol 107,
prepared as described in Preparation 7 were combined to form (3-methylsulfanyl-5-
trifluoromethyl-phenyl)-(4-nitro-2-trifluoromethyl-phenylsulfanyl)-acetic acid methyl ester,
108, which was then hydrolyzed under basic conditions to afford the title compound 109.

[0209] Using the above procedure, different bromoesters and thiols can be reacted together

to afford the corresponding compounds 1 in which X is S.
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18.5 hours. The heat was removed and the reaction conversion checked
by TLC. Deionized ‘water (16 nrL.) was added to the reaction flask at a
te su t the solution temperature was maintained at 70- B,
‘g%g?ﬁgﬁgf%g mL of deionized water was added after the solutic?r% S:I[I%ffs‘d? 0057003130
cooled to ambient temperature and this caused crystals to start to
precipitate. Finally, an addition ionized water was added and
the solution was allowed to stir overnight at room temperature. The

solution was vacuum filtered gt room temperature and the crystals wer
R S SRR TS e -r@rﬁ@mgmre ebPERRr
high vacuum to afford a beigexpayedendfiiz.
cis-3-(3-trifluoromethylphenyl)-2-(4-trifluoromethylphenyl)- propenoic acid
~ (3.542 g, 9.8 mmol) 104. 59 WO 2005/080340 PCT/US2005/005130
co [0203} A one negk, 100 mL roundé)ottom fIgQREequipped with %g?dition COOH
3 «@i@‘c’d@d with, 38emoleguar si %s@ai‘a«wonden , 0il b NH
gen line w@ahargedswith iZ-3-(3- @,Cl% “%" @ Q/C"’a
tl’:‘rﬂuoromethylpﬂgnyl)-z-(4-trifluorometzayl [)-acrylic acid (1.2 g, 3.
rnmol), N- acetylethanolamine (7 mL), dry dimethoxyethane (36 ml).and
concentrated suffiaric acid (0.05¢p&d. The reaction mixture was heated to
refluefor 16.5 rs. Aftex the
FaC ngne
rs were se _“%Cét{ed and the ofgafic layer was washed with aqueous
s%jium bicarbonatg.solution. The orgHitic phase was dried over
magnesium s@[fé,?éoand concehtfated by rotovap and high vacuum,
yielding 1.55 g of a viscous brown oil. The product was purified by flash
chron@zg[graphy using a solventcgkﬁtem consisting okb% acetic acid in coon

rcChloroform. The fractiong.containing producfﬂe@féqgmed aﬁﬁﬁﬁe‘dm

@v (@x1Q0 mL) saed sodium bicarb e shojution (10 ), CFy

dried gvef ' m sium sulfate, concentrated by @ ap toyield |
2-agetamidoettianol-Z-3-(3-tiffiorométhylphenyl)-2-(4- L

tdfluoro,mathylp?‘fényl)-acrylate 104 (855 mg, 1.9 myol). [0204] The tran
adduct was synthesized by isomerizing the cis-carboxylic acid with a'¥ln

lamp. [0205],A three neck, oneliter round bottom flask equipped with
deqs NWermorne@kﬁﬁ@H line and magnetic stirrer was charged
with -(34rifluorometh§pherty )-&(4- trifluoromethylphenyl)-acrylic acid
.2* aﬁ

(103, @ mmol), ethafoly(104 mL); palladium black (101.1 mg)
0
7

r
and ammoniungformate (1.608-g, 25.5 mmol). The reaction mixture was
11 118

[0210] (3-Trifluoromethyl-phenyl)-(2-triflucromethyl-phenylamino)-acetic acid: A neat
mixture of o-u'iﬁudromethylanﬂine (1.63 g, 10.1 mmol), bromide 79 (1.11g, 3.57 mmol} and
diisopropylethyl amine (1.56 g, 12.1 mmol) was stirred in a capped flagk at 105°C for 6 h.
The mixture was cooled to room temperature, diluted with EtOAc, and washed with water.
The organic layer was washed with brine, dried over Na,SOy, concentrated in vacuo, and
purified by flash chromatography on silica gel (5 : 95 EtOAc / hexanes) to afford pure ester
111 (0.19 g, 14%) as a colorless iquid. 'H NMR (400 MHz, DMSO-ds): & 7.86 (1H, 5), 7.76
{1H, d), 7.69 (1H, d), 7.63 (1H, ), 7.49 (1H, dd), 7.33 (1K, 1), 6.77(1H, 1). 6.66 (1H, d), 5.88
(1H, d), 5.73 (11, d), 4.18 (2H, m), 1.11 (3H, t) ppm. To a solution of ester 111 (0.19 g,‘0.49
mmol) in THF/H;O (4 mL/1.5 mL) at room temperature was added lithium hydroxide
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heated to 80C for 4 hours. An aliquot was taken and TLC (solvent system

was 20% ethyl acetate in hexanes with an acetic acid spike) showed
“Qp%gﬁﬁegféétarting material. The solution was cooled to room

temperature and vacuum filtered using a glass frit funnel. The Tl RN es/a05130

was concentrated by rotary evaporation and high vaccum, yielding 3-(3-

monohydrats Gty PSRl e tesd HistsglsHeR N shisvl bt temppgrature for

I'h, qul:%hc{@%@m IN aqueous HC] and exiracted with EtOAc. The organic layer was
3-(3-Trifluoromet yIphenyl)-2-(4-tr|fluoromethylphenyl)-pr@c%on|c acid
washedyih briseg, gricd gE§As o sanrraHRlfdt dis TRE 18 #HrdeaidBiEh(0.13 g,

99%) {8 HPSEIR: ST 11 ethanAOdodme)) WRBHRIOEG 38 .@@@ﬁ;_f&{gf&%y 7.84

EtOAc (4 mL), to rinse the vial. The internal temperature remaine

(15, shéilieet’20)21-65 diking-whe &ddition] KG2:4ddkylethands|8hindd3. 6m0, (138 t),

e rose to 24.5C. The mixture
6'74(1332;@9 3}?@?%3%'?@5&%5 ’:?4%%?1@8 051005130 overnight (16 h)

at r Vapg I ' This. was .
o e B B B A 117, o
solutiog 86 3ptvi Gy eacaffeshyRuiline (1.62 g, 0.010 mol) in DMF (30 mL) was added K,COs

j -3- ifl nyl iflyor |
N o
- stimed aiffeAdpnehy | dbsticrsiensraria beas kidngbitesiaomisouristara dijed with
EtOAdCHR % 02:8DHLL O3 CaREG RRIRINEe: FXANIPISHS PIRRALAION 2t brine, dried
(3-Methylsulfanyl-5-trifiuorome hyl-phenyl)-(4-nitro-
over Naofyflusiomethiglashienisutiani pacdd brilasbehoogsBaRroaka @el (5:95

h#o ;
oA AT L R RPN G

edures of Example 1,

DMSGydapn 8§ 3 hid ity w1819l S rodth ). phériy(}cbtic a8idtdethyl .68t61H, d),

1402tk l<he iQl 1
T D eyt ot et orr SR S aove ot
(0.82 griflaGromethyh BIEFFH Q. Hitrel- 5 md srowRahyEpisryisuliaRy hddeetiishium
hydroﬂﬁ%ﬁ%c@% f0.53 g, 12.6 mmol}. The resulting solution was stirred at room

temperature for 2 h, guenched with IN aqueous HCl and extracted with EtOAc. The organic
layer was washed with brine, dried over Na;SO4 and concentrated in vacub to afford acid 117
(0.69 g, 90%) as a solid. "FH NMR (400 MHz, DMSO-cls): 6 8.21 (1H, s), 8.14 (1H, d), 8.05
(1H, d), 7.84 (1H, 1), 7.65 (1, ©), 7.58 (18, d), 7.28 (1K, S), 7.27 (1k, d).

[0212} Using the above procedures, but substituting the appropriate anilines and
bromoesters for 79 and 110, the following compounds were obtained: (3-Triflnoromethyl-
phenyh)-[S-trifluoromethyl-2-(3-triflucromethyl-phenoxy)-phenylamino}-acetic acid 113
'HNMR (CDCls, 400 MHZ) § 7.46 (s,1H), 7.38-7.28 (m, 4H), 7.11 (m, 2H), 6.97 (s, 1H),
6.85 (d, 1H), 6.66 (d, 1H), 6.52 (s, 1H); (3,5-Bis-trifluoromethyl-phenyiamino)-(3-
trifluoromethyl-phenyl)-acetic acid 114, "HNMR. (CDCl;, 400 MHz) & 7.78 (s,1H), 7.71
(d,1H), 7.64 (d,1H}, 7.56-7.53 (m,1H), 7.20 (5,15}, 6.89 (s,1H), 5.22 (5, 1H); (3-
Trifluoromethyl-phenyl)-(4-trifluoromethyl-phenylamino)-acetic acid 115, 'H NMR (400
MHz, DMSO-dg): & 7.87 (1H, 8), 7.79 (1H, d), 7.66 (1H, d), 7.60 (1H, 1), 7.34 (2H, @), 7.10
{1H, d), 6.78(2H, d). 5.39 (1Y, d) ppm; (4-Isopropyl-2-trifluoromethyl-phenylamino}-(3-
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108, which was then hydrolyzed under basic conditions to afford the title
compound 109. [02091 Using the above procedure, different bromoesters
W@Q&!}%Q& an be reacted together to afford the correspondin -
¢ompounds 1 in which X is S. 61 WO 2005/080340 PCTIUS2Aa/BERIS 0130
. Example 7 Preparation of ’ .
trifluorpmethniorbirethacsie agls M riffi YOME IR IR MR- @b 8 Adig 1 d), 8.13

(1H, 5). 18184 BreNg, 6@@(5%19@,@?17'{3@, 17RAGIEOE], 5 GRIEPIZN YF(HE, m), 1.13
NHUGH /105 C, 6 h 1/ CF3 7HF /CF3 20 79110 1111\ 112 NH2

(6H, Oppor Er Paturigmett by dedi iaropsu s pigiy lpngegagis acid 118,

- T C F3G) NH
7 (Y A P50 o CP3 Cob 125 114 T15 116 COOH 0 O

F3C NH F3C Example 8

Preparation of 2-(4-friflucromethyl-phenoxy)-2- (3-trifluoromethyl-phenyl)-

propionic acid

' HaC
COOE! X ookt H3C, .COOH
F3C . Fac . FSC O
¢ 1) NaH, THF Q _uoH
e e
< j 2) CHal ‘g THFHO0 < j
CFa GFa CFB
C.
Ha COCH Ha COOH
FsC” @ @CFS
CFa
121 122

{02131 To a solution of ester 86 (3.01 g, 7.69 mmol) in anhyrous THF (30 ml.) was added

NaH (60% in oil, 0.80 g, 0.020 mol). After the resulting solution was stirred at 1t for 2 h,

iodomethane (2.5 mL, 0.040 mol) was added. The resulting mixture was stirred at rt

ovemight. The reaction was quenched with sat. NHLC1, diluted with EtOAc, washed with

| diluted aqueous HC1 and brine, dried over Na,SOq, concentrated in vacuo, and purified by
.ﬂash chromatography on silica gel (5 : 95 EtOAc / hexanes) to afford ester 119 (3.18 g, 87%})
‘as a colorless liquid. "H NMR (400 MHz, DMSO-dg): 8 7.91 (1H, s), 7.88 (1H, d), 7.7 (1H,
d), 7.69 (1, d), 7.65 2H, d), 7.02 ( IH,‘d), 4.16 (2H, q), 2.48(3H, s}, 1.03 (3H, t) ppm. To &
solution of ester 119 (1.03 g, 2.17 mmol) in THF / H,O (15 mL /5 mL) at rt was added
lithivm hydroxide monohydrate (0.95 g, 0.022 mol). The resuliing solution was refluxed at rt
for 1 h, cooled to rt, quenched with 1N aqueous HCI and extracted with EtOAc. The organic

layer was washed with brine, dried over Na;SO, and concentrated in vacuo to afford acid 126
(0.93 g, 96%) as a pale-yellow lquid.
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NH CF, b'CF3 117 118 [0210]
(3-Trifluoromethyl-phenyl)-(2-trifluoromethyl- phenylamlno) -acetic aC|d A
wieabwpstigie of o-trifluoromethylaniline (1.63 g, 10.1 mmol), bro
(1.11g, 3.57 mmol) and diisopropylethyl amine (1.56 g, 12.1 mmolﬁﬁ%’gsmmwﬁ
6214518 ed flask at 105C fo 6 h. .The mixture was cooled to room
t fempgégtuéﬁggg itk With ETOAS: %1111'1 iRRe 4 RRRTR S13@ prgaRihenyt

aceticlaylerafas8faghed with tiriaecdrike ib%%o@ﬂﬂ@%ﬁtﬁﬂwﬁﬁﬂ&hyi—

o flash ch | (5.: 95 EtOAC /
P o B B 045 1 abh) 2 & Aol b -
2-(3~ mm@r@mﬂwhtﬂmm@e@ﬁ)ms e?c&a mm,‘m (dI3sd), E&?N@%@ 13.85 (s,

1), 4R G R e RtABTi 1“%9%*&%@% o b GxdED,

6.89 (d,]lHﬁﬂ.BQ G, B2 mmol) in THF/H20 (4 mL/1.5 mL) at room temperature
was added lithium hydroxide 62 WO 2005/080340 PCT/US2005/005130
monohydrate (0.10 g, 2.38 mmofxdhgfesulting solution was stirred at
room temperature for 1 h, quenched with IN aqueous HCI and extracted
with EtOAc. The organic layer was washed with brine, dried over
Nazmmmmmﬁtedrmmcp&ﬁw a%ﬂ%@éﬁﬁ
an off-white solid. 'H NMR (400 H DMSO d6) 6 13.84 (1
7.84 (IH, s), 7.75 (1H, d), 7. 6"§ Hz) 7.62 (111:, t), 7 48
(111, dd,), 7.30 (111, t), 6. 74(IH t) 6 59 (1H d), 5.96 (1H, d), 5.56 (111,
d) ppm. [02141 oy o
(3- Trlfluoromeyl phenyl) (3- trlfluorom

ON)

i ﬁ -phenylanuno)- acet(&\ cid

(3.41 g, 0011 The resulting h¥
reaction mixtur cooled to room tem
and washed with \ater. The organic layer vas Washed with water ard
brine, dried overCF\léZSO4 concentrated iffacuo, and purified by flash
chromatogrgphy on silica gel (5:95 EtOAg¢hexanes) to afford thqgster
(0.87 g, 22%) as a yellow liquid. 1H NMR (400 MHz, DMSO-d6): 5 8.21
(1H, s), 8.14 (IH, d), 8.05 (IH, d), 7.84 (IH, t), 7.65 (111, t), 7.58 (1H, d),

[0215]7. %ﬂﬁﬂ&r&r@&l@l%@a&}ﬁ(@zﬁﬂﬁmrﬁé&ﬁ ]pheﬂy%pgﬂ fiR &P gb[ i&ﬂ O%fmol)

the a%ove ester
was dissolved in dichloromethane (50 mL}) and thionyl chloride (5m1) and

dimethylformamide (0.1 mL) were added. Afier 2 hours, the solvents were removed under
vacuum to afford (4-triflucromethyl-phenoxy)-(3 -trifluoromethyl-phenyl)-acetyl chloride,
123. This compound (0.01 mol) was dissolved in ether (25 ml) and the solution was cooled
to -80°C and lithium aluminum tri-tertiarybutoxy hydride (0.01 mol) was added. The
progress of the reaction was monitored by TLC. When the reaction was compiete, the
mixture was warmed to room temperature and water was added. The organic phase was dried

and concentrated and the residue was chromatographed to afford the title compound 124.
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(0.82 g, 2.10 mmol) in THF/H20 (15 mL/5 mL) at room temperature was

added lithium hydroxide monohydrate (0.53 g, 12.6 mmol). The resulting
wOAHRMas stirred at room temperature for 2 h, quenched Wih-iN<» 4637605130

agueous HCI and extracted with EtOAc. The organic layer was washed

with brine, dried over Na2S04 and copncentrated in vacuo to afford acid

117 (0.69 g, 90%) as a solid. m&—ﬁoo MHz, DMSO-d6): 5 8.21 (IH,

s), 8.14 (1H, d), 8.05 (111, d), 7.84 (1H, t), 7.65 (IH, t), 7.58 (IH, d), 7.28

e A AT e

. (3-Trifluoromethyl-
(3-trif|uorom%ﬂyl-pheno )
7112 1HNMR (CD 0 MMz) 6 7.46 (s,1H),”
5 (h.111), 6.66 (d, IH),
tomethyl-phenylamino)-(3

trifluoromethyl-phenyl)-aceticyacid 114, IHNMR (CDC4%3, 400 MHz) 8 7.78
(s,IH), 7.71 (d,1H), 7.64 (d,I€Fs7.56-7.53 (m,1H), 7.2008,1H), 6.89 (s,IH),
5.22 (s, 111); (3-
Trifluoromethyl-phenyl)-(4¥#fluoromethyl-phenylamité®-acetic acid 115,
111 NMR (400 MHz, DMSO-d6): 8 7.87 (111, ), 7.79 (1H, d), 7.66 (IH,

d), 7.60 (1H, 1), 7.34 (2H, d), 7.10 . (1H, d), 6.78(211,.d). 5.3 11,d
102161 SRS EHFEBTOCBEA ARED Bio Spesab 602
mol) waCdiAsbPAR0H QOpEAM sy ey tid-Ridarul bageticacid(0.08 b Mk added.
(400 MHz, DMSQ-d6): 6 8.17 (1H. d), 8,15, (1H, s), 8.04(111, d), 7.7
The progrpsy)oihepprion Wag mepiiowd EWH‘;@H Vz%e% .%1"7“ f'ﬁ—cﬁlﬁﬂ ri% O%R%f%)water
and etRRWefdaliifitionmpelayhphemed-(Zddilarameibylphendamin hacaiidue was
chrom 9 e L. BRI GOBPREHL or S MR (NSO, Aot o 775 -
7.24 (5; @ iBueromethy); shenexy)18)(3-riflgeromethyl-phenyl)- propionic acid

COOEt H3C COOEt F3C H3C COON F3C F3C O 1) NaH, THE O LiOH
O 2) CH3I THE/HZO CF3 CF3 CF3

phenyl)-[5-trif|uf%r@me h
phenylamino]-acetiq

COéEt ) CHZOH
FoC
FiC 3 o
0 LA, ‘©/L
- CF
CFs  tHF,0°C :
126 127

[0217] To asolution of ester 126 (1.04 g, 2.65 mol, prepared as described for 80) in
anhyrous THF (15 mL) at 0°C was added LiAlH, (0.10 g, 2.64 mmol). After stirring at 0°C
for 0.5 h, the reaction mixture was quenched with 15% aqueous NaOH (0.15 mL), filtered
through a pad of celite, rinsed with BtOAc, concentrated in vacuo, and the residue was
chromatographed on silica gel (2:8 BtOAc / hexanes) to afford 127 (0.71 g, 81%) as a
colorless liquid. "H NMR (400 MHz, DMSO-dg): § 7.79 (1H, s), 7.71 (1H, @), 7.65 (1H, d),
7.587.62 (2H, m), 7.50 (15, 1), 7.22 (1H, d), 7.03 (1H, 1), 5.71 (11, 1), 5.14 (1H, 1), 3.80-7.85
(1H, m), 3.77-3.72 (1H, m) ppm.
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80 119 120 H3C COOH H3C COONOF3C O F3CI1/z\'/CF3 CF3 121

122 [02131 To a solution of ester 80 (3.01 g, 7.69 mmol) in anhyrous THE
w30k hyyag;added NaH (60% in oil, 0.80 g, 0.020 mol). After the o
resulting solution was stirred at rt for 2 h, iodomethane (2.5 ml?,c(}‘.@%o“”("”’ﬂo

0 dded. The resulting mixture was stirred at rt overnight. The
O B T R T o oM et place
of 124jintetRaqerebun ML &3 brins; dbtetheyer Na2S0O4, concentrated in
vacuo, and purified by flash chromatography on silica gel (5 : 95 EtOAc /
hexanes) to afford ester 119 (3.18 g, 87%) as a colorless liquid. IH NMR
(400 MHz, DMSO-d6): S 7.91 (111, s), 7.88 (1H, d), 7.7 (1H, d), 7.69 (1H,
d), 7.65 (2H, d), @2 (1H, d), 4.16 (2I§ ), 2.48 (3H, s), 1.0343H, t) ppm.
To a solutiog o };mmol) in THE/H20 (15mL /5

ester 119 (1.03 g, Z.
mL) at rt dd d lithidff monohydite: (095 o 0.022 mol).
The re8dlting so was ref or I h, coolg

with IN aqueous and extracted y EtOAC. The orga yer was
washed with brinegigried over N&gSO7 aifél:concentrated invacuo to
afford acid 1228(0.93 g, 96%) as a pdR&-yellow liquid. érwe"
2005/080340 PCT/US2005/005130 [0214] Using the above procedures,
but substitating the appropriatgg-phenoxy phenyl aggtic esters for 80, _og

there were obtained the follojving compounds: 2-(4- Trifluoromethyl-
fien i enyl)-prépopicsacitg121; o
@Asﬁmﬂuoro yl)-g{a @rm
9
L

D

o

122, (d-DM§O, 400 ) S 13.85 (s, 1H);8.04 (s; 1H), 7.86
(d,1H), 7.74 {:1H), 7.70-7.66 (m,3H), 7.56 (rFi¥), 7.15 (m,1H), 6.8
(d,1ﬁ§f1.89 (s, 3H). Exampl?a% Preparation of 133 134
(4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)- acetaldehyde, 124.

OOHOCI

3

Exampie 11

Preparation of propionic acid 2-(4-triflaoromethyl-phenoxy)-2-
(3-trifluoromethyl-phenyl)-ethyl ester, 135.

OH o
Fy0 T
3 O/[O F4C 0
CF3 CF3
125 135

{6219} 2~(4-Triﬂuoromethyi—phenoxy)—Z—@—txiﬂuoromethyl—phenyl)—ethanoi, 125, (0.01
mol) was dissolved in pyridine (20 mL) and the solution was cooled to 0°C. Propiorzyl
chloride (0.015 mol) was added. The progress of the reaction was monitored by TLLCC. When
the reaction was complete, water and ether were added. The organic phase was washied with
dilute hydrochioric acid, dried and concentrated. The residue was chromatographed to afford
the title compound 135.

67



O F3C () F3BC\O F3C O CF3 CF3 CF3 39 123124 [0215]
(4-Trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid 39 (0.05
issolved in dichloromethane (50 mL) and thionyl ¢ 9L?S o
Wﬁ%?%n é%%lénethylformamide (0.1 mL) were added. After 2 houqll}%flL e&%{)amo:’lse
solvents were removed under vaguum to_ afford . .
102201 RO A PGBy RIS ChEET AR el Pk erpasecyl
chlorided hiscGRimpsondifd: Qdanah smsodissoivaddae hesiinml.) and the solution
was cooled to -80C and lithium aluminum tri-tertiarybutoxy hydride (0.01
mol) was added. The progregs;attgreaction was monitored by TLC.
When the reaction was complete, the mixture was warmed to room
temperature and water was added. The organic phase was dried and
PrepRRGRRtE edAnd ARty Mes phromdDasaRRethie- giterd thediteacid 2-
compound 124. 65 WO 2005/080340 PCT/US2005/005130 Example 10
Preparation of acetylamino-ethyl ester, 136.
2-(4-trifluoromethyl-phenoxy)-2-(3-trifluoromethyl-phenyl)-ethanol, 125.
O~10H F3C1I\O F3C O CF3 CF3 124 125 [0216] o
(4-Trifluoromethykpheqoxy)-(3-trifluoromethyl- enﬂ)-acetayﬁgyde, 124
(0.02 mol) was dis #nd S6diUN borohydride

(0.02 madlydngsadde dy The progressgt Lwas m nitored by
TLC. When tacti n was complete, wa nd ether were added. The

organic phase was ¢ :
chromatographed to=afford the title compound 12% MR (DMSO,
400MHz): S 7.75 - 7.24 (m, 8H), 5.59 (s, 1H), 5.22 (in, IM, 3.70 (m, 2H).
COOEt CH20H F3C {f¥3C 0 LiAlHg CF3

39 136

ni and concentrated,

{02211 To élslurry of acid 39 (25.8 g., 0.071 mol) i anhydrous 1,2-dichloroethane (380
ml) was added thionyl chloride (16.0 mL, 0.21 mol} , and then the resulting mixture was
refluxed for 2 h. The mixture was cooled to 1, dilutesd with dry THF (150 mL) until the
cloudy mixture turned clear, and then N-acetylethanclamine (39.12 g, 0.38 mol) was added.
The resulting solution was stirred at 1t overnight. Thee reaction was quenched with sat,
NaHCO; carefully, diluted with EtOAc, and washed with water. The organic layer was
washed with brine, dried over NaySOa, céncentrﬁted in vacuo, and the residue was
recrystallized from {PrOH / hexanes (11 mL / 31.5 n31) to afford pure product 136 (22.78 g,
71%) as a off-white solid. 'H NMR (400 MHz, CDC15): & 7.89 (1H, s), 7.80 (1H, d), 7.69

- (1H, d), 7.57-7.61 (3K, 1), 7.06 (2H, £), 5.78 (1H, s}, 5.27 (1H, br), 4.24 (2H, m}, 3.45 (2H,
dd), 1.81 (3H, s) ppm.

[0222] Using the above procedure, but employing different carboxylic acids and/or

different alcohols, the corresponding esters analogotxs to 136 are obtained.
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CF/CF3 3THF,0C6rcr 126 127 [0217] To a solution of ester 126
(1.04 g, 2.65 mol, prepared as described for 80) in anhyrous THF (15 mL)
w3 Haswas;added LiALH4 (0.10 g, 2.64 mmol). After stirring at QC_for
h, the reaction mixture was quenched with 15% aqueous Naoﬂ:&flf
mL), filtered through a pad of ‘ lite, rinsed with EtOAc, concentrated in
vacuo, and the residue was cmhed on silica gel (2:8 EtOAc /
hexanes) to afford 127 (0.71 g, 81%) as a colorless liquid. 1H NMR (400

MHz, D -06): 5 7.79.(1H, s), 7,71 (1H, d), 7.65 (1H,.d), 7.587.62 (2H, .
Prepae S B0 TR T s g el T ) i a2

3.80-7.85 (111, m), 3. Mty eipyrestes WD 2005/080340

PCT/US2005/005130 [02181 Using the above procedures, but employing

different aldehydes and esters in place of 124 and 126, carbinols 128-134

were obtained. OFPap-8 O F3C\ (r) F3C 0 F3C /gl CE3 F3CCF3 130

CF3 128129 on ORIOn OH \ (1) \ (r) F3C 0 O BYC FE'C’RE FBC CI CF3

0.5
@93/005 136

F3C 13113 34€F3 Example £30 of prob@p@ acid
2-(4-trifluoro 51-p y)-2- (3-trifluorg -phenyl)-ethyl ester, 135.
OHOM ! Z TN
.
CF
: CFy
160 437

02231 (3-Trifluoromethyl-phenyl)-(5-trifluoromethyl-pyridin-2-yloxy)-acetic acid, 166,
prepared as described in Example 4, (0.05 mol) was converted into the acid chloride, using
the procedure of Example 6. The acid chloride (0.01 mol) was dissolved in tetrahydrofuran
{25 mL} and N,N-dimethylaniline (2 mL} and morpholinoethanol (2 mL) were added. The
progress of the reaction was monitored by TLC. When the reaction was complete, water and
ether were added. The organic phase was washed with dilute hydrochloric acid, dried and
concentrated. The residue was chromatographed to afford the title compound 137. -

[0224] Using the above procedure, but employing different carboxylic acids and/or

different alcohols, the corresponding esters analogous to 137 can be obtained.
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F3CO\0F3C00 CF3CF3125135 [02191 ‘
2-(4-Trifluoromethyl-phenoxy)-2-(3-trifluoroanethyl-phenyl)-ethanol,125,
w{Qeed08004p Was dissolved in pyridine (20 mL) and the solutionsyw@gcameshsiso
to OC. Propionyl chloride (0.015 mol) was added. The progress of the
- reaction was monitored by TG grfmthe reaction was complete, water
and ether were added. The organi e was washed with dilute
hydrochloric acid, dried and concentrated. The residue was

. 0
Prepas L T e S st e it Beapioy g
different carbinols and/or differeaptcyt#&hlorides, the corresponding
esters analogous to 111 can be obtained. Example 17, Preparation of
(4-trif|uoromethyl-phenoxy)-(3-trif|uoromethyl-ghenyl)-acetic acid 2-
r,8cetylamgno-ethyl ester, 136. O O s O,H g’?c OF3COHCF3CF3
o4 BH23aar1 To a slurry of acid 39 0.071 mol) im anhydrous
foethane (38Q; Mippyyas addee-thiorfyl chlofife (80 Cailpn
then the resutirg-mixture was re d for 2 h. The mixture
o rt, diluted with dry THE (150 ntil the cloudy mixture
af, and then N-acetylethanolamine ( ,93.12 g, 0.38 mot) was
added. T&m resulting solution was stirred at rt overnight. Tire reaction was
quencggd with sat. NaHCO3 carefully, dilutéd with EtOAc, and washed
with water. The organic layer was washed with brine, dried over Na2S04,
concentrated in yacua, and the residue was [eerdstallized from tPrOH /

hexanés mL 345 ni*L) to afford$ure proqg:[ibG (22.78 g, 71%) as
a off-w @a i 'H NMR (4Q0MHz, c -8 789 (1H, s), 7.80 (1H, d),
7.69 (1H7d), 7.57-7.61 (3, 1), 7706 (2N, 5.78 (1H, s), 5.27 (1H, br),

4.24 (211, m), c@ (2H,

CF3

139 140

[0225] Dimethylaluminum amide was prepared by adding anhydrous toluene (60 mL) to
-amnonivm chioride (2.14 g). The mixture was cooled to 0°C and trimethylaluminom in
toluene (2.0 M, 20 mL.) was added dropwise. The reaction was allowed. to stir at 0°C for 15
min before warming to room temperature and stirred for an additional 2 hours. To the freshly
prepared dimethylaluminumamide was added the ester 80 (6.0 g) in toltaene (20 mL). The
reaction was then warmed to 100°C and allowed to stir overnight. The reaction was then
cooled to room temperature and Na;SO4 10H,0 was added and stirred for an additional hour,
Filfratien followed by concentration of the solution gave a yellow liquici. Purification with
flash column chromatography (hexanes/ethyl acetate 1:4) gave the amicle 138 (2.7 g, 49%) as
light yellow solid. TH-NIMR (CDCls, 400MHz): & 7.81 - 7.51 (m, 6H), 7.02 (d., 2H), 6.60 (br.
1H), 5.78 (br. 1H), 5.63 (s, 1H).

[0226] The amide 138 (2.7 g) was dissolved in dichloromethane and
(methoxycarbonylsulfamoyl)triethylammonium hydroxide, inner salt (L .3 g) was then added.

The resulting mixture was stirred overnight, and concentrated. Purification with flash column
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dd), 1.81 (311, s) ppm. [02221 Using the above procedure, but employing
different carboxylic acids and/or different alcohols, the corresponding
v HIs ARAogous to 136 are obtained. 68 WO 2005/080340 o
PCT?%%% 5/005130 Example 13 Preparation of PCT/US2005/005130
(3-trifluoromethyl-phenyl)-(6-trifluoromethyl-pyridin-3-yloxy)-acetic acid 2-
Chmmﬁ‘i%%ﬁ%%@%&%ﬂ%ﬁ&?@?ﬁ%?f 1o s8vr ol 9365 o whitevolfo RATMR

(CDCGRRGHBIADTIST - (082N, 6H), 7.19 (d, 2H), 5.96 (s, 1H),
(3-Trifluoromethyl-phenyl)-(5-trifluoromethyl-pyridin-2-yloxy)-acetic acid,

(02271106 pseRateras deseibed inGaannle AnRRMelINas GaNVeFEH M Orin

the acid chloride, usirbg the procedure of Example 6. The acid chloride

azide (hHmhonandenisddided It tsteinorni Wo A ah@vemight. The solution
was thbhNHBE o e na: bt QshmQr Rheli peathas %ﬂ&%&ﬂ%@e@%%thyl

The progress of the reaction was monitored %TL . When the reaction

acelatsy JhE RIS SHaton TR iRMIBRodime autfHe sRdavBosnEstdydymification
with fMEshe it B&H&ﬁ%&@i@ﬁﬁ@}?ﬁ?}%&g{é§i%§x@% songepiraled ﬂiﬁ?g@%ﬂ%a
., was chromatographed to afford the title compouna 137.[02241 Usmgt e
white sgfidhe HrOSER A e <HIPNERY if8rent c4rBBsSi, defifs(EndlBr SehfdrehtD.
alcohols, the corresponding esters analogous to 137 can be obtained. 69

10228} &sipgdhsatene Pessiysa s aosiesoadiffent sty anids dic

correspanbfatifupiamativhie A@difluouynetbyl-phenyl)-methyl]-1 H-
tetrazole 140. F3C O F3C O NH2 OEt

Example 15 _
Preparation of (4-trifluoromethyl-phenoxy)-(3-triftuoromethyl-phenyl)-

acetic acid sodium salt 141.

Oy ONa
Os_OH
F3C o
F3C o .
CF;
CFy
29 141

[0229] A solution of the acid 39 in BtOAc was treated with 1 eq. of IN NaOH, and the -
resultant product was recrystallized from EtOAc / hexanes to afford white solid Na salt 141,

[0230] Using the above procedure, but employing different carboxylic acids, the

corresponding salts analogous to 141 can be obtained.
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O Me2AINH2 McO2-'"CNSO2N(CZH1)3 CF3 0 CF3 80 138 F3C O F3C
HN "\N CN N BujSnN3 CF3 CF3 139 140 [0225] Dimethylaluminum
amide was prepared by adding anhydrous toluene (60 rL) to ium
W%ﬁ?g?(f evél :&G.14 g). The mixture was cooled to OC and trimethy% l]rrrr'ﬁ](? %ijr{r}]:‘f(r)]oalsg
toluene (2.0 M, 20 mL) was, added dropwise. The reaction was allowecl to
stir at OC for 15 min before EXaMBMEH00m temperature and stirred for
SaratiGl @dditional 2:hayrsIadbe feally. Jaeraigd dimeloyisi BTIRUPRIIAE acetic
Prepara lWas. added the ester 80 (6.0 g) in_ﬁt%‘luﬁe (20 mL). The reaction was then
warmed to 100C and allowed t@%ﬂrsé’vernight. The Teaction was then
cooled to room temperature and Na2S0O410H20 was added and stirred for
an additional hour. Filtration followed by concentration of (gﬁe solution

gave a yellowiliquijd. Purification with flash colump-eQromategisaphy

(s g g%letaté 12 gl DR aRide 38 , %) as light
yellow'ssfid. TH-NMR3CRenstdoBlindz): 3 7.81 - 7.51 (m 6H), 7.02 (d, -
2H), 6.60 (h ), 5.48 fhry 1H), 5.63 (s, 111). [0226] @ ide 138 (2.7
g) was diss in dichloromggihgne and

(methoxycarb pglsulfamoyl)triethylammonium hydroxide, #ner salt (L .3
g) was thgg added. The resulting mixture was sgsrad evaighicand
concentrated. Purification with flash column 70 WO 2005/080340
PCT/usZOOS/OQ)'SlBO chromatography (hexane/ethyl acetate 5:1) gave the

nitrile 139gs afwite solid, ;| 13, 40 W.M (m,
6HT:7 49 (3 2H), 5.96 (5 714 he nitrile®T30-41/05 gpwas

dissolv : Itin azide (
then added. T eactioh Fixture was refluxed overnight. {]
was then coolegto room temp&%%re, diluted with HCI (0.5
extracted with &yl '

83

83-B (emantiomer 2)

0231} A mixture of racemic acid 83 (7.97 g), and (IR, 2R}~(-)-2-amino-1-(4-nitrophenyl)-
1,3-propanediol (CAF D BASE) (2.56 g, 0.55 eq.) was dissolved in 70 ml of 2-propanol by
heating at 75°C for 30 min. The solution was cooled slowly to room te>mperature, and then
was allowed to stand at 4°C overnight. The solid (3.4 g) was collected. by filiration. The
solid was dissolved in 50 mL of 2-propanol at 80°C. The solution was cooled {o room
temperature slowly. Crystals (2.4 g) were collected by filtration. The crystals were mixed
with 1 N HCI (50 mL), extracted with ethyl acetate. The organic solution was dried over
Na,SO,. The solvent was removed in vacuum to give 1.6 g of enationnerically enriched 83-A

(20%) as white solid. "H-NMR (DMSO, 400MEz): 5 7.80 - 7.18 (m, SH), 6.20 (s, 1H).

[0232] Using the same procedure as described above, 83-B was obtained by using (18,25)-
(+)-2-amino-1-(4-nitrophenyl)-1,3-propanediol as the chiral base. TH-INMR (DMSO,

" 400MHz): 6 7.80 - 7.18 (1, &H), 6.20 (s, 1H).
[0233] Using the above procedure, but employing different carboxylic acids and chiral

bases, the corresponding enantiomers analogous to 83 can be obtained..
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acetate. The organic solution was dried with sodium sulfate, and
concentrated. Purification with flash column chromatography (ethyl
C ave 1.15 g of tetrazole 140 (98%) as a white solid. 'H-NMR
“?&%%@f’%/owz): 57.85 - 7.51 (M, 611), 7.04 (d, 2H), 6.85 (5 INY>2005/005130
[0228] Using the above procedure, but employing different carboxylic |
acids, the corresponding tetr&z gous to 140 can be obtained.
PreparXPRREEIR I SRRF PO fluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-
(4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)- acetic acid sodium
salt 141. O ONa 0 OR F3C &HEC 0’ F3 CF3 39 141 [0229] A
solution of the acid 39 in EtOAc was treated with 1 eq. of 1N NaOH, and
the resultant product was recrystallized from EtOAc / hexanes to a(f)fordOH
white eglidd¥n salt 141. [0230] Using th ¥ procedure, but emplgying

hyl-phenoxy)-(4-trifluor(rymethyl-phenyl)-acetic acid 83
F D BASE F3C OH O 2. Recrystalization O 3. HC1 20%
33.83-A (enantiomer 1) O F3C OCR} 1. (+) CAF D BASE F3¢™s

OH 39 (+)-39 {-}-39

{0234} Optically pure (-)-39 salt was obtained viz classical resolution bsf serial
recrystallization of the salt of the racemic acid 39 with (1R, 2R)~(-)-2-amiri0-1-(4-
nitrophenyl)-1,3-propandiol (0.55 eq.) in EtOAc / hexanes at 75 °C tort. "The first crystal
collected afforded (-)-39 salt. Serial recrystallization of the remaining mo-ther liquid afforded
another optically pure (+)-39 salt. After acidification of both salts with 1IN HCI in EtOAc,
optically pure (-}-39 and (+)}-39 were obtained as white solids respectively. (+)-39, [o]PA=+
74.6 (¢ = 0.55, CHsOH), and {-)-39 [&]™ A= - 74.8 (¢ =0.89, CH;0H). Chiral HPLC
analysis of enantiomers was carried out at A= 220 nm by injecting 10 pL of an approximately
a 0.5 mg/mlL solution of the sample dissolved in mobile phase onto a 25 cam X 4.6 mun Regis
Technologies (R,R) Whelk-O 15 pm column with a 1.5 mL/min flow of ((1.5/98.5/0.05)
iPrOH/hexanes/TFA. Under these conditions, (+)-enantiomer eluted at 6. 6 min, (-)

enantiomer at 8.8 min (approximate retention times).
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O 2. Recrystalization O 0 3. HCI | 19%(r) CF3 CF3 83 83-B (emantiomer
2) [0231] A mixture of racemic acid 83 (7.97 g), and
IR,2R)-(-)-2-amino-I-(4-nitrophenyl)- 1,3-propanediol (CAF D m@& .
w%%&q‘@(&% was dissolved in 70 mL of 2-propanol by heatingpa 0?393130
30 min. The solution was cooled slowly to room temperature, and then
was allowed to stand at 4C ovEE&BIE solid (3.4 g) was collectecL by
Separaﬁg Aot LB e MaSGIRRAMSE YRR O Z(BLEPARGLM SRA il y1)-acetic
solution was cooled to room temperature slowly. Crystals (2.4 g) were
collected by filtration. The%dy3fkweifikéd with 1 N HCI (50 mL),
extracted with ethyl acetate. The organic solution was dried over
Na2S04. The solvent was removed in vacuum to give 1.6 g of
enatiognerjostly enriched 83-A (20%) afw if¥5olid. 1H-NMR (DM
400MHz)} S 7.80 - 7.18 (m, 8H) £.20 1 1). [02321 Usirgthe sa

above progeeure, but employing different carfyoxylic acids and chiral
bases, the ggrresponding enantiomers analog®ys to 83 can be obtained¥?
72 WO 2005/380340 PCT/USZOOS/OOSAl Oq xample 17 Preparatiop. olg
Enantiodiers of (4-trifluoromethyl-phen xy)-g-trifluorc methyl-phenylg
acetic acid, 39 0OHOOH 0OHF3CF3C\0F3C0 00CF3 CF3CF3
102351 Rrba 10, e apsolved int 1R didlomers sl oRR el BT 402 £ 3553 2.

mm Regis Technologies (R,R) WHELK-O 2 10/100 column was employed at room

temperature. Injection samples contained 5.0 mL of 12 mg/mL of racemic 39 in
isopropanol:hexane, 2:3. The column was eluted with isopropanol:hexanes: trifluoroacetic
acid 2:98:0.1, with detection at 220 nm. The separately eluted enantiomers were coliected

and the fractions were concentrated to afford the individual enantiomers (+)-39 and {-}-39.

0236] The above procedure can be applied to other racemic acids of the present invention

to provide their separated enantiomers.

Example 19
Preparation of Esterified Compounds

FaC OH Q\
g 3 Ux«’s 1 o
et ot o
‘ o)
FaC © KOH, IPA  F3C 142

73

[0237] Potassium hydroxide (2.6 g, 0.046 mole) was dissolved in isopropanol (40 mL)
under argon by heating to 50-60 °C. The solution was the cooled to 0-10°C in an ice bath.
To this was added 3-trifluromethylphenol (6.5 mL (8.7 g), 0.053 mole), which raised the
internal temperature to 10-20°C. (2-Acetamidosthyl}-4-trifluoromethylphenylbromoacetate
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recrystallization of the salt of the racemic acid 39 with .,
(1R,2R)-(-)-2-amino-I-(4- nitrophenyl)-1,3-propandiol (0.55 eq.) in EtOAc /
Wexanesah7p C to it. The first crystal collected afforded 0-39 salt. Serial
recrystallization of the remaining mother liquid afforded anothef 85@6%%&9:’/003130
t Aft r acjdification of both salts with IN HCI in EtOAc,
73 (16 R R AR 38 CerbLolSeR o Aeosud el
phenox@dﬁa—@ﬂp{&]ﬁ%ﬂhen?&ﬁﬁe@ 5 &5&&&&9&) ~IIH 38 M E kel R Crure
t0 5- 159(:89816@%%[—& Chlr I HPLC ana sis of enantiomers was carried out at X
=22 Ve “f_a%f IR Apprckiniadls c818 Bathg/Frilrisaieiidd 6fe.

0.0084 thneis}amqui ea@tiséeh/éﬁ i vehide Phaseiamiteadd GMbed € RRREYSie
noIo ie R) Whelk- O 5 m column with a 1.5 mL/min flow of

potassi e R o SR B A TFRPHIZE e dsopropanol was

rotary e(Ha)penﬂﬂdlam’eﬂhe ieteduatdisbolvie] (n)egnanbomen? &8yl GRRISIMAE water

etention ti es 73 WO 200 /080340 PCT/US2005/005130 Example 18
(24 ml, %g{? 6&'}% ET;)Fen %r%ee pas dried over sodium sulfate and filtered and F*ghe filter

cake we(ahadfmm"oﬁi@hyqudﬁendxﬁtﬁﬂatﬁﬂuwm&&hﬁhpm%@&%“ﬁ;@%ﬁ%ﬂéﬁ This

v RIS e R EERCE e T

oiled olénélr‘itmmtsmsmg ahited hiﬂinace BAIT e 3IC AanRe abtid eshRlogiSsce and
10/ n was loyed at room temperature.
was ﬁlt%i%fgﬂ%ga%p evé%con%a 0 teBF fkniﬁé?rﬁif%ﬁ&%rﬁﬁeé g under
vacuumisopropanol:hexane, 2:3. The column was eluted with
- isopropanol:hexanes:trifluoroacetic acid 2:98:0.1, with detection at 220
run. The separately eluted enantiomers were collected and the fractions
%ntratc%\glcg3 I%ffor p g,i? %IVIdU&ﬂ enantiomers (+)-39 and (-)-39.
T%% g IRt cdiene s e pmacsters

proced
for 73, @teﬁélﬂwgnﬁmpotmﬁswmdedbﬁms&pmated’ﬁnantlomerS- Example 19

OQ 07",
CF FoO o
O\/\ 3 3 \,/\NH Ac
NHAC e
o
FyC
143 144

O\/\\
NiHAc Q
FoC ee O o

Example 20

In vive Activities

50738] ‘The anti~diabetic activities of the compounds were evaiuaied in the C57BL/6] ob/ob»

- Mice model.
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Preparation of Esterified Compounds i 173C OH Br\ O\ CFs O /'NHAc |
/ 75 O~"NHAc O F3C O KOH, IPA F3C 73 142 [02371 Potassium

whiyshieddes (2.6 g, 0.046 mole) was dissolved in isopropanol (49)53117%9&%05139
argon by heating to 50-60 C. The solution was the cooled to 0-10 C in an

ice bathAﬁ_'I'ot is was added 3-trifluromethylphenol (6.5 mL (8.7 g), 0.053
mole), which raise

%Ptﬁ(sémlln ernal temperature to 10-20C.
[0239](2 ekt aTriideethyPid; il iBldMethidphemdvern paodtated fdoW Qhe Jackson

Labor R h AT T e B B WS ey stamdard
Iaboratsojutioniitiassthe2atld t@ﬂh@mm@},ﬂv@ﬁ%\@ﬁ@w hlnmidi_emaid were
mamtatg‘%é%pf%%t&{& 5%%%%%%%6%%35&%% %&%&%‘gg@ﬁ%ﬁ for. ?’o@&%@g%%qood

itric aci was a in"12°'mL water.
was colhistentdinmdiiitterd o ¢ reasie anhitel. phtredibah adnotéaativgthbigakglucose
shedyith. i The isopropan rotar r :
e R MO EOAROR GO AR M, LS
that wanatestr{Ruierdisp thatththykanglate shievelswenrmivelsnbodaanh spdfeent the start

of the S14/1iGHRd J0LL¢ o%é@%?gc gvggrvgvs? f,%%‘{l"ég‘ﬁ%'ﬁ??{?‘&aﬁ&%ﬁggﬁéﬁe and one

evaporation, cruae pro obtaine his” was diss

or morethuse hiicaheofipbraddidildesd withihg feme Sihd@&upgrikgoempatads| were
veitlog oo Mt s sagld 2N Jee BRINANARG ANNIRESHS 1% (v
dehvaror%e%ﬁétuén%% and was (?lliltere négjl vgésﬁe Witﬁ?,etf‘i%‘%é%her. exare” Vi)
Tween(308 tmdféYh (42)aftethyitsiliglond el hragannpe Usmydhenbove/kg. Blood
rocedures substituting the ropriate phenol nd&%rom sters éo%r
samp b A A P R B %
intake EBO8bdy weight were measured daily. Plasma glucose concentrations were
determined colorimetrically using a commercial glucose oxidase method (Sigma Chemical
Co, St. Louis, MO, USA). Signtficant difference between groups (comparing drug-treated to

vehicle-treated) was evaluated using the Student unpaired t-test.

B. Results
[0240] Table 1 provides the relative potency of some selected compounds of the invention.
Compounds that are effective for glucose lowering at the dose of <125 mg/kg are assigned a
potency of ++; compounds that are less effective for glucose lowering, typically exhibiting

activity at a multiple dose or elevated dose of >125 mg/kg is assigned the potency of +.
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NHAc NHAc/p F3C-C 143144 \I CF3 F3C 0 al NHAc O CF3 C CF3
F3C1C1C ~~NHAc NHAc 145 F3C 146 147 Example 20 In vivo
VARthoities¢BRB88] The anti-diabetic activities of the compounds

evaluated in the C57BL/6j ob/olr Mice model. 75 WO 2005/08%@%r 520051005130
PCT/US2005/005130 A. Materials and methods [0239] Male, 7-9 weeks

old, C57BL/6J ob/ob mice were purchased from The Jackson Laboratory

(Bar Harbor, ME A33i&) . Anitenkywe e ventses Coibpoigalcage) under
standard..laharatory cond|t|ons at 22 f 3C temperature and 50 120%

reﬂﬂ@ﬁﬁmldlty an(ﬁﬁ@wwélﬁtam bd on aPdieof Purina rodbntudhiowevel
and water ad Ilb:!;um. Prior to treatment, blood was coIIec?(ed fronpredatlith
vein of each animal. Mice that had non-fasting plasma gluicose lexgifie
betwelen 250 anfl 500 mgAd! were used. Each treatment group colisigigd
- of 8-10 mice that were distributed sg that the mean glucoge levels were

equivgitentimeathgroup u.c startof-the-study--Mice-were.dosed orally
by gavage oncela day forgl 4 days with vehlcléénd one 6r more HB¥&TOf
test compound gt a dose ranging from 5 to 125 mg/kg. Cgmpounds were
delivered in a liquid formuation containing S%-{y/v) dimethyl SuifoRge. -
(DMSO0), 1% (vj/) Tween 80(r) and 0.9% (w/v) methylcelqulose. The
gavage-volume Wwas.10.ml/kg. Blood i samples were taken at 6 hours after
the egch dose a[wd analyz%ij for plasina glucoser Food infake and.&recly
weight were measured daily. Plasma glucose concentratipns were

5 86 =+ Lower

) 89 ++ Lower

7 100 ++ Lower

8 120 ++ Lower

9 121 -+ : Lower

10 . 128 ++ Lower

11 - 136 - Lower

12 {-»39 e Lower

i3 {+)-39 ' ++ Lower

14 142 At Lower

i5 143 +F Lower

16 144 -+ Lower
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determined colorimetrically using a commercial glucose oxidase method
(Sigma Chemical Co, St. Louis, MO, USA). Significant difference between

wromsogeomparing drug-treated to vehicle-treated) was evalugteghusing oesise
the Student unpaired t-test. B. Results [0240] Table 1 provides the relative

PRGHpf some set L SRmPRUNTs of thegpyerion. Ca mptiﬁygﬁnt"%tv ]
are effective for glucose lowering at the dose of -4°25 mg/kg ale assignes
a potency of -Ht; compounds that are less effective for glycose (&/ rﬁiﬁlg,

typicgy exhibitmg—activityata muftigte-dose or_gtevated dose-of TLeL
mg/kg is assigned the potency of+. 76 WO 2005/080340
PCT/US2005/005130 Table 1. Potency of Invention Compounds Number
Comjwund Potegncy Insulidd_evel compared with vehicle L 39 ++ilcaweer

2 81 ++ Lower B8 83 ++ Lower 4 85 ++ Lower 5 86 ++ Lower 6 89 ++
LC\Alnr 7 100 +4 |1 nvweor 9 120 4+ !_Q\b'le'r 9 1')1 -H- LO\'AIDr 10128 H

\AA™Y oV eT— Oy

Lower 11 136 ++ Lower 42 (-)-39 -H- Lower 1B (+)-39 ++ Lower-@% @42
++ Lower 15 143 ++ Lower 16 144 1H- Lower 77

[0241] It is understood that the examples and embodiments described herein are for

- illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and afe to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent

applications cited herein are hereby incorporated by reference in their entirety for all

purposes.
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WO 2005/080340 PCTIUS2005/005130 Number Compound # Potency
Insulin Level compared with vehicle 17 145 ++ Lower 18 146 + Lower
19 147 + Lower [0241] It is understood that the examples and
embodiments described herein are for illustrative purposes only and that

wiarisusmodificatigns or changes in light thereof will be suggested to
persons skilled in the art . and are to be included within the spirit and

1. purxigwngfothis meapficationandiacope of the appended claims. Al
publications, patents, and patent applications cited herein are hereby

incorporated by reference in tifeir entirety for all purposes. 78 WHAT IS
CLAIMED IS: 1 A coffipeund having‘the formula V ~'Im Yy F3C)p Q'j
F3 C iandall pharma\ ! cceptable salts and prodrugs thereof,
wherein X is a membe'ﬁ selected fr‘f;}m the group consisting of O, and NR,
wherein Ris H, Yisa er selected from the group consisting of
CH20R and CO2ReF:ivherein Re is amember selected from the group
consisting of H, (C1-C8)alkyl, a d_;@A-CS)alkylene-Z, wherein Z is

selected from the group consistig .0f CORd, COORd, NRdRe,
NRACONRRI, NRACORC, NRACOOR and CONRdRC wherein Rd, R
and Rf are each independently selected from the group consisting of H,
(C-C8)alkyl and

and all pharmaceutically acceptable salts and prodrugs thereof, wherein

¥ is a member selected from the group consisting of O, and NR, wherein R is

Y is a member selected from the group consisting of CH,OR  and COLRS,
wherein R is a member selected from the group consisting of H, (C;-Cgalkyl, and
(C1-Cglalkylene-Z, wherein Z is selected from the group consisting of CORY, COOR’,
NRUR®, NRYCONRR', NRECOR®, NRYCOOR® and CONR'R® wherein RY, R*and R’
are each independently selected from the group consisting of H, (Cy-Cgralkyl and
phenyl;

each R! and R’ is a member independently selecfc—:d from the group consisting
of halogen, (C'-CHalkyl, (C1-Cg)alkoxy, (Ci-Cg)haloalkyl, O(C,-CHhatoalkyl, and
nitro;

R”is a member selected from the group consisting of I and CHs:

QisC

the subscript m s an integer of from 0 to 2; and

the subscript p is an integer of from 0 to 1.

78



-]

~
2.

phenyl; each R' and R3 is a member independently selected from the
group consisting of halogen, (C'-C8)alkyl, (C1-Cg)alkoxy,
(C1-C8)haloalkyl, O(C1-C8)haloalkyl, and nitro; R2 is a member selected
from the group consisting of H and CH3; Q is C the subscript m is an
integ%gggpggﬂa Qfeginandythesphscriptprs an integer of from 0 to 1. 79
2. A compound of claim 1, wherein Y is CO2R". 3. A compound of claim 1,
wherein each R1 is selected from the group consisting of halogen, nitro,
(C1-C8) alkyl and (C-C8) alkoxy; and each R3 is selected from the group
congistipg, ok RalegeNnNIroHL dnCRLBIKYh a8l LGdt G hathexfofp Aonsisting

compound of claim 3, wherein Xis 0 and Y is CO2R". 5. A compound of

of hGlAER3nihe ﬁ\@l'ﬂ@(g')sa(ﬂi@pgn?{ {8 CHAQR6x6: Ameeamporid oficlaim 8om the

wheérein X is NH and Y'is CO2R". 7."' A compound of claim 3, wherein X

erotp MARRGY I8 ateOR N Be ACLIPRSIHORLOIIRLSINGIRARarmaceutically

wh

8.

acceptable excipient and a compound having a formula: V FIC and all
pharmaceutically acceptable salts and prodrugs thereof, wherein X is a
member selected from the group consisting of 0, and NR, wherein R is H,
80 X is,eember selactedykonm the groupgonsistingrsf CH20R™ and
CO2R’, wherein Reis a member selected from the group consisting of H,
(C1-C8)alkyl, and (Cj-C8)alkylene-Z, wherein Z is selected from the group
consisting of CORd, COORd, NR'Re, NRACONReRf, NRACORC,
NRACOQRGRN SQANRIRawhsreinRslefi vnd &f a/reach
independently selected from the group consisting of H, (C1-C8)alkyl and
phenyl;

A compound of claim 3, wherein X is NH and Y is COR".

A compound of claim 3, wherein X is NH and Y 1s CH-OR".

A composition comprising a pharmaceutically acceptable excipient and a

compound having a formula:

1‘:

™

,\I.\\/*\\\,/\<

f ‘: p

L‘;/\/ __1_._ {Pl\‘
.C / éw—\/ S, ¢
2 Q 9

vy

—

F3‘\-¢

T
5
-~

and all pharmaceutically acceptable salts and prodrugs thereof, wherein

X is a member selected from the group consisting of O, and NR, wherein R is
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each Ri and R3 is a member independently selected from the group
consisting of halogen, (C1-C8)alkyl, (Ci-C8)alkoxy, (C1-Cg)haloalkyl,
O(C-Cg)haloalkyl, and nitro, R2 is a member selected from the group
consisting of H and CH3; Q is C the subscript m is an integer of from 0 to
2; and the, sHSCUPLRS 2R 19QekOf T Dstmd of CAIGORMANO,R®,
selected from the group consisting of:
whishrifugrometind-Rbrnei-GRtrifluorapetimraheryh-aceticgsidiyl, and
(2-Trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid;
(C;%’%ﬁiﬂ%ﬁ%tﬁﬁ%ﬁ?ﬁ'Zo?syéé(éc{é@%%l@%%ﬂhs&msﬂﬁg&ﬁ‘ acit’, COOR’,
(3,5-Bis-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid;

NRZCRIRFedrifRonarettohanexy@-Hilluomueykabrmy ik doetiaasd;
(3-‘i’rifluoromethyl-phenoxy)-(4-trif|uoromethyl-phenyl)-acetic acid;

are @i THaepRmEtiv-pheneaddr- tiflugsameshvisaRgryHacetic geitty! and
(2-Chloro-4-trifluoromethyl-phenoxy)-(4-trifluoromethyl-phenyl)-acetic acid;

phe(gi;fluoro-5-trifluoromethyl-phenoxy)-(4-trifluoromethyl-phenyl)-acetic acid,;
o1

(3-Flyera: 5kl worometbinehamd)iimeth exycietriffluar eheethylherexn:

acetic acid;

of kRideBisririflaqyameathyi; rhg )y (Sectritiysiamatyyl-phenyl)asrticatidnd
ethﬁ ester;

nitl@- Trifluoromethyl-phenyl)-(2-trifluoromethyl-phenylamino)-acetic acid;
(3-Trifluoromethyl-phenyl)-(3-trifluoromethyl-phenylamino)-acetic acid,;
(3.51Bigs Wifllsarameting :pheriaming)-(3-tafluermmetnlplenyl)-acetic
acid; (3-Trifluoromethyl-phenyl)-(4-trifluoromethyl-phenylamino)-acetic
aCid'Q is ¢
(4-1sopropyl-2-trifluoromethyl-phenylamino)-(3-trifluoromethyl-phenyl)-
acetigagifseript m is an integer of from 0 to 2; and
(4-Trifluoromethyl-phenyl)-(2-trifluoromethyl-phenylamino)-acetic acid.;

2-(4ehsiflgesamethd-phenaxe)o f3driflueromethyl-phenyl)-propionic acid;
2-(4-Tri.fluoromethyl-phenoxy)-2-(4-trifluoromethyl-phenyl)-propionic acid;
9. A compound selected from the group consisting of:

(4-Trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid;
(2-Trifluoromethyli-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid;
(4-Trifluoromethyl-phenoxy}-(4-trifluoromethyl-phenyl)-acetic acid;
(3,5-Bis-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid;
(2-Chloro-4-trifluoromethyl-phenoxy)-(3-trifluoromethy}-phenyl)-acetic acid;
(3-Trifluoromethyl-phenoxy)-(4-trifluoromethyl-phenyl)-acetic acid;
(2-Trifluoromethyl-phenoxy}-(4-trifluoromethyl-phenyl)-acetic acid;
(2-Chloro-4-triftuoromethyl-phenoxy)-(4-trifluoromethyl-phenyl)-acetic acid;

(2-Fluoro-5-trifluoromethyl-phenoxy)-(4-triflucromethyl-phenyl)-acetic acid;

81



2-(2-Trifluoromethyl-phenoxy)-2-(3-trifluoromethyl-phenyl)-propionic acid;
2-(4-trifluoromethyl-phenoxy)-2-(3-trifluoromethyl-phenyl)-ethanol;
(4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid 2-
acetylamino-ethyl ester;

(4-trifjuerometiyt fm%@em ﬁﬁﬁ@h%qm%s@bﬂo@&em TRERIMAHH S

salt; (+)-(4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)- ace ic aC|
ace@@%fa) (4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic aC|d
82 10. A compound selected from the group consisting of: Ori o r,C CF:

OH 4"
o 4%} gg@ﬁﬁﬁétﬁ% %l%nég-,c(?unﬂ&&oﬁ%aﬂwﬁﬁeﬁﬁ Lot AcfaF,

cthyl ester;
(3-Trifluoromethyi-phenyl)-(2-trifluoromethyl-phenylamino)-acetic acid;
(3-Trifluoromethyi-phenyl)-(3-trifluoromethyl-phenylamino)-acetic acid;
(3,5-Bis-trifluoromethyl-phenylamino)-(3-trifluoromethyl-phenyl}-acetic acid;
(3-Trifluoromethyl-phenyl)-(4-trifluoromethyl-phenylamino)-acetic acid;
(4-Isopropy!l-2-trifluoromethyl-phenylamino)-(3-triftuoromethyl-phenyl)-
acetic acid;
(4-Trifluoromethyl-phenyl)-(2-trifluoromethyl-phenylamino)-acetic acid;
2-(4-Trifluoromethy!-phenoxy)-2-(3-trifluoromethyl-phenyl }-propionic acid;
2-(4-Trifluoromethyl-phenoxy)-2-(4-trifluoromethyi-phenyl)-propionic acid;
2-(2-Trifluoromethyl-phenoxy)-2-(3-trifluoromethyl-phenyl)-propionic acid;
2-(4-trifluoromethyl-phenoxy)-2-(3-trifluoromethyl-phenyl)-ethanol;
{4-trifluoromethyl-phenoxy)-(3-trifluorometlyl-phenyl)-acetic acid 2-
acetylamino-ethyl ester;
(4-trifluoromethyl-phenoxy)-(3-trifluoromethyi-phenyl)-acetic acid sodium
galt;
(+)-(4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid; and

(=)-(4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid.
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~.~~NrlAc 20F-,C"C~ rOHF7~-251'130 AC CO CF,,35CF; 0" CFA
OCR: N?3Ac Il ~ O~\'A~I-iAc" 40 F,c 83a

10. A compound selected from the group consisting of:

\\u
i/On
< | 0
|
Tgc/!\/! i/)\p R
\\/’I\C'
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