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5-HT4 receptor agonists are useful for the treatnent
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BACKGROUND OF THE INVENTION

[0004] Diabetes mellitus, commonly called diabetes, refers to a disease process derived
from multiple causative factors and characterized by elevated levels of plasma glucose,
referred to as hyperglycemia. See, e.g., LeRoith, D. et al., (eds.), DIABETES MELLITUS
(Lippincott-Raven Publishers, Philadelphia, PA U.S.A. 1996), and all 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,



activity, few 5-HT4 receptor agoni st conpounds are in
clinical use at present. One agent, cisapride, that
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. i) a group of formula (I1):(D) wherein Xis: NC(OR
etiologles’ yherein Ra is Cl- 3al kyl or tetrahydrofuranyl,

wherein Cl1-3 alkyl is optionally substituted with -COH
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predominant insulin resistance with relative insulin deficiency to predominant insulin
deficiency with some insulin resistance. Insulin resistance is the diminished ability of insulin
to exert its biological action across a broad range of concentrations. In insulin resistant
individuals, the body secretes abnormally high amounts of insulin to compensate for this
defect. When inadequate amounts of insulin are present to compensate for insulin resistance
and adequately control glucose, a state of impaired glucose tolerance develops. In a
significant number of individuals, 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 uptake, 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 diabetes, 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.
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Hyperlipidemia is usually classified as primary or secondary hyperlipidemia. Primary
hyperlipidemia is generally caused by genetic defects, while secondary hyperlipidemia is
generally caused by other factors, such as various disease states, drugs, and dietary factors.
Alternatively, hyperlipidemia can result from both a combination of primary and secondary
causes of hyperlipidemia. Elevated cholesterol levels are associated with a number of disease
states, including coronary artery disease, angina pectoris, carotid artery disease, strokes,

cerebral arteriosclerosis, and xanthoma.

[0010] Dyslipidemia, or abnormal levels of lipoproteins in blood plasma, is a frequent
occurrence among diabetics, and has been shown to be one of the main contributors to the
increased incidence of coronary events and deaths among diabetic subjects (see, e.g., Joslin,
E. Ann. Chim. Med. (1927) 5: 1061-1079). Epidemiolo gical studies since thén 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. I. 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., et al., Artherosclerosis (1978) 30z 153-162).

[0011] 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 fulfills this and other needs by providing such compounds, compositions and
methods for alleviating insulin resistance, Type 2 diabetes, hyperlipidemia and

hyperuricemia.
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combined to form a five- or six-membered ring; and wherein R™ is selected from the group

consisting of H, (C1-Cg)alkyl, 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, (Ci-Cg)alkyl, (C;-Cs)alkenyl, (C2-Cg)alkynyl, (C1-Cg)alkoxy, (Cs-
Cy)cycloalkyl, (C4-Cg)cycloalkyl-alkyl, (C-Cg)haloalkyl, (C;-Cs)heteroalkyl, (Ca-
Cs)heterocyclyl, heterosubstituted(Cs-Cr)cycloalkyl, heteroalkyl substituted (Cs-
Cy)cycloalkyl, O(C,-Cg)haloalkyl, nitro, cyano, phenyl, O-phenyl, NRJ-phenyl, S(O),-phenyl,
COR’, COOR, NRIRY, S(O),R), SO,NR'R¥, NRICONR'R, NR/COR’, NR!COORF and
CONR'RF wherein the phenyl ring is optionally substituted and RI R and R! are each
independently selected from the group consisting of H and (C;-Cg)alkyl, including (C;-
Cg)haloalkyl, or optionally two of R/, R¥ and R! when attached to the same nitrogen atom are
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[0017] "Alkyl" refers to a linear saturated monovalent hydrocarbon radical or a branched
saturated monovalent hydrocarbon radical having the number of carbon atoms indicated in
the prefix. For example, (C1-Cs)alkyl is meant to include methyl, ethyl, n-propyl, 2 propyl,
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.
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alkyl, SHREPOBheAALWM) E(ERM™,IGOOR (where n is an integer from 0 to 5, R’ and R”
are independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
phenyl or phenylalkyl) or -(CR’R”),-CONR*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, cycloalkylalkyl, phenyl or phenylalkyl). 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, “aralkyl”
refers to groups such as, for example, benzyl, phenylethyl, 3-(4-nitrophenyl)-2-methylbutyl,
and the like. Similarly, "Aralkenyl" means a radical -R*R” where R* is an alkenylene group
(an alkylene group having one or two double bonds) and RY is an aryl group as defined above,
e.g., styryl, 3-phenyl-2-propenyl, and the like.
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[0028] "Heteroalkyl" means an alkyl radical as defined herein with one, two or three
substituents independently selected from cyano, —OR", —NR*RY, and —S(O),R* (where n is an
integer from 0 to 2 ), with the understanding that the point of attachment of the heteroalkyl
radical is through a carbon atom of the heteroalkyl radical. RY is hydrogen, alkyl, cycloalkyl,
cycloalkyl-alkyl, aryl, aralkyl, alkoxycarbonyl, aryloxycarbonyl, carboxamido, or mono- or
di-alkylcarbamoyl. R* is hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl or aralkyl. RVis
hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, aralkyl, alkoxycarbonyl, aryloxycarbonyl,
carboxamido, mono- or di-alkylcarbamoyl or alkylsulfonyl. R”is hydrogen (provided that n
is 0), alkyl, cycloalkyl, cycloalkyl-alkyl, aryl, aralkyl, amino, mono-alkylamino, di-
alkylamino, or hydroxyalkyl. Representative examples include, for example, 2-hydroxyethyl,
2,3-dihydroxypropyl, 2-methoxyethyl, benzyloxymethyl, 2-cyanoethyl, and 2-
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provi ound of formila (T) wher ei n
S(O)nRRiaortmnhydrogen or hal o; is isopropyl or
C4-5cycl oal kyl ; and Wis defined as in fornmula (T). In

[0029] an‘ﬁe’?&() l?ﬁ BE&ns ool A¥ENhbEylic Helia raiieqpeBndo 0f ring
wherein: Rl is hydrogen or halo; R2 is

atoms mmgaat Ilgdst e pAmBiAY Ghedtigining e, tWo; or thejeainedistarpaipms

selecte @)@ngN g@o u}ﬁ%‘%%j %%rqg%lg Fl% )atomfozgu irtl’? tﬂyﬁg’-@r%:ﬁsimg that the

attacmﬁ\éiﬁ b8in6Pthe ﬁet@roaﬂyl&@dldal vancﬂ>e‘6nlaﬁ aNﬁa&ﬁ(E(@gCl—’Hie I&:miéaryl Ying is
a group of formula (T vvherelnR2|s met h mis

optionajlyi sglbﬁltu‘@ddn@pp@iew @} S tQSfO@f su s@tqqg’(sdyrf ly Qe or two
substitys &?%‘%Ect?f ?8[\%{%1?2 t"lﬁglgﬁ‘ (g/ gﬁ ﬁﬁlgr %%E%"éﬂg Bfdroxy,
akoxy%?ﬂrraa% zl?yﬂein;imo m@ﬁzﬂrﬁg?/]ﬁyk;ﬁillm Id1 aﬁéyﬂthm sllah)aﬂmllplqaikogy,
heterozioyig.COR (e HoP PSLREEt: ApbdeRUR BN IR By TR Ry COOR
(Where((iquaﬂ ?z@)ggé}ffrofn? bRk GR’(alnH hir6 'ihdeﬁerﬁleﬁﬁ?ﬁ gerpdﬁr ARy @R is

rern: Rl, R2, and X take any t he

hydrog@ﬁmkylpcymﬂqﬂ [fdycloalinyl-atkglrphenyy ox/atneuve@llﬁé)s oF - &R
CONR R’Q%(zvhere n is an integer from 0 to 5, R’ and R” are independently hydrogen or alkyl,

and R* and RY are, independently of each other, hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl,
phenyl or phenylalkyl). More specifically the term heteroaryl includes, but is not limxited to,
pyridyl, furanyl, thienyl, thiazolyl, isothiazolyl, triazolyl, imidazolyl, isoxazolyl, pyrrolyl,
pyrazolyl, pyridazinyl, pyrimidinyl, benzofuranyl, tetrahydrobenzofuranyl, isobenzofuranyl,
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 RYisa
heteroaryl group as defined herein, e.g., pyridin-3-ylmethyl, 3-(benzofuran-2-yl)propyl, and
the like.

[0031] "Heteroaralkenyl" means a radical -R*R” where R™ is an alkenylene group and RYis

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 O to 2), the remaining ring atoms being C, where one or two C atoms may optionally be



hi yet another aspect, the invention provides a group

of conpounds of formula (VI): (VI) wherein R'1 tR>2 ,
wandafoaéot he val ues shown in Table | . Tabl e PCT/US2005/005130

| ALPHA- CTRI FLUOROVETHYL- SUBSTI TUTED ARYLOXY, ARYLAM NO,

replace@@x&%ﬁ'@@%ﬂm“&Qﬁ%ﬁﬁ%ﬂﬂ%@‘ﬁ?%ﬁ%ﬁ%ﬂﬁ? 0 cac

indeped Bh¥AWoVE:ShEe cANSt Dh ARl CAEERNID alkyl, cycloalkyl, cycloalkyl-

S- REFERENCES TO RELATED APPLI 00 Thi
alkyl, hajsphitioaeyana, eydipr atkeEy7anae; l%lowc@ylémﬂgé |[di ﬁll(?( mC" >

s
phenyl Aspﬂéayan@ﬁrqcmmm\@mm mmegamm FROERAlDY R i are

SPONSORED RESEARCH E oP
indepermply D ESTHEIRERE. g BN A Loallpkalieh

K »
B T
are 1ndbM&MflyCﬂ‘5}dEdgéﬁ4)} amyh Rétaed Rinard, independentinefivagh othar.diydrogen,

o, SRS 2SRl el SRR B

heterocﬁrlc Yﬁl‘é es, %Yl?is%o@flm‘i’deé% z gr.anﬂll‘?f)%ﬁ&ﬁolN-rﬁ&"hylplperldm-
yceém a. . 0., 0i t D. et ah eds.)
3-yl, p@bﬁﬁﬁ?ﬁﬂsmﬁhﬂpm@m@m phdaaoezrppwmoghleﬂs morpholino,

de] ph
thlomoephrloilgof p&%‘:}lolwgﬂé?)&ﬁ écﬁ]?)%%ho%%neﬂ lgg)%ﬁ%fegﬁp&ﬁﬁnyl and the
derivatf¥es ekl IRe prifdaadiestinpethe htmber of cation majms:i(etgo, @@‘ Cgm tefers to
approxi mately 6% of the world popul?gtl on e1
tho totélypobet yimerhon Aemaisbeparton okiias yeibeiemelaT anhe Helolyeiftroup

exclus Fﬁ.\? %]%ng{)fﬁété Yioflde to an increased risk for

nacrovascular di seases, including
phropathy neur o ath

(0033 1y Biaterene SR E B sy aieroai bREgbateana i kT where R s
an alkﬂgrgegs APRC:s am?errgg}@[ﬁ Frdi@rhtsr defin&f he@diHCOS Stetrahydropyran—2-

asis is a critica ort ant approach for the
ylmethiyt, dahathplpipedaziin-d hdetbyl, 3-p1per1d1ny1methyl and the like.

[0034] "Heteroalkylene" refers to a linear saturated divalent hydrocarbon radical of one to
six carbons or a branched saturated hydrocarbon radical of three to six carbon atoms with
one, two or three substituents independently selected from ~OR", —NR*R?, and -S(O),R*
(where 1 is an integer from 0 to 2 ) where, R", R', R’, and R” are as defined herein for a
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 are replaced by substituents independently selected from the group

consisting of cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, or
—SO.R (where n is an integer from 0 to 2 and when n is 0, R is hydrogen or alkyl and when n
is 1 or 2, R is alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, amino, acylamino,
mono-alkylamino, di-alkylamino, or hydroxyalkyl). Examples include 4-hydroxycyclohexyl,

2-aminocyclohexyl etc.



[ 0005] There are two major fornms of diabetes: Type 1

di abetes (fornerly referred to as insulin-dependent
wdieiz@mseoor | DDV); and Type 2 di abetes (for mepPty/us2005/005130

referred to as noninsulin dependent diabetes or

NI, .. 4$0006].. ' '
10036) 51 Sy pat LR e R EI AL Eh s o BB RS yfrcBfons, ovo, o
three hy®REEEn3H&Es gleueplacedinidpenadnitlyrby libtdrsalkylemdups, wihite ency

Is usually characterized b /a-c 1 qgégryction.mﬁt in
understaning S1eb 1 hsteroalky @ eHiS AHPLER o (ba e iBaly! gy e & carbdh-
carbon glgxgcg Ll%l%asrﬁpﬂ&dﬁlcﬁﬁe 3%@8&64&%1&}!%-%&18;)&@1 LAl 2RGHroxymBByll

as two nms: "I mmine=- Medi at ed Di abet es
cyclohd¥edlyl sndsthetlkbch results froma cellul ar nediated
aut oi nmune destruction of the b cells of the pancreas;
[0037] a“@{e'téiibgﬁgtéab&ﬁaea ntefseyby] rhéans o Hotor6dyclye ERIuD Wierein one,
forms of the disease that have no known eti ol ogies.
two, or[tfx80 iy droggreatemgiashrsplaced wdepenilenlydy heterpalkylbgrpyrsy Wik the

i nsul i,n resista acco i I ' .
undrs e RS P BB A8 DAL pon
carbon b8fdl CEL &rRpVeP R AR UNR A oyt Pipeidins t 3T aad thet like.

relative insulin deficiency to predom nant insulin

deficie i 1. syl i i &t T . i .
o0 SSRGSl st
indeperi¢ily withSorito fegisabdtitamits, prefasbly ae ar brosubstiamgfe sdécted from

concentrations., In insulin resistant i%gividuals, t.he.
alkyl, chgiagliarb oy eloalsy i Halpt 31T YRS HBTY SROTHSY, spyaiino,
mono-@?@%ﬁﬂ?o?ﬁ?—a Tandith, hafRfSE haloWikeRy, HRAISAKWL & ORQWAES ROis

In’are present to conpensate for insulin
hydrogesilisfl ppteayberchhedpqikat, e(GR Bt CQORYwhereseis an isfeagrdiasn 0 to 5,
, .inpaired glucose tolerance develops_.hi a signjfi
R and e gAY RGBS OF ISt 0 s Bapaasty e e eRsh
cycloa]lﬁ(xfa%lﬁg,rpc el Jrg)[ﬁeﬂl@l%m?, & J&GR&? ) -CONRIRY §@Berelteis dh tritager from

Ihic st at e’ of abetes. Type 2 diabetes can

0 to 5, B& andiB” tace ind epentlenthhydeeges oa Akyl, ead Rngud Rn ags indgpeadepldy of
| at ffect | inj ism i
each o ydoged. ety o el B SRR RS bRy PRAARALET, |0

adi pose tissue. This resistance to_ins

uli, .
[0039] JEqreach obihe sefiniions abovesihe fesmy Ki-alikylamne; Sigferpto an amino
. cti.vatio j ' and storage in
moiety, g%?%g%\onglk%%gmg ic#%é%?sﬁn%%%g%ﬁgﬁ of |ipolysis

i n adi pose .tissue and_of Iuggse progu

' d . ..
[0040]s 8 Beqddierain, the (. "caiboxylfgc W@?e%%f}sg‘g@%rﬁ%{nwﬁes that are
used asaﬁfrl{g) gé@g S Sbox3iib %@iél?{lclﬁ%t?g &dct %oﬁﬁ@&%_g@ﬂ&aﬁ?ﬁ’ﬁown to one of

no ese patients an oxi dation is increased.
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, haloalkylamino,
dialkylamino, dihaloalkylamino, arylamino, diarylamino, arakylamino, diarakylamino or
other groups to provide an overall acidic character to the moiety; sulfonic acids; sulfinic
acids; phosphonic acids; phosphinic acids; activated sulfonamides (e.g., -SO.NHX wherein X
is an electron withdrawing group relative to an 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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[ 0008] Premature devel opnment of atherosclerosis and

i ncreased rate of cardiovascul ar and peri pheral
woasissedso di seases are characteristic featurespraf/us2005/005130

patients with diabetes, with hyperlipidem a being an

[ rtan reci pitatyng,fact SE€
o0 BOErBUREI P l AB MEROL 9 (Ecrgont o
-CH(CF:§@Rgr al |y characterized by an abnormal increase in

Serumlipids in the bl oodstream and, as noted above,

is an i r AL, ; or
o1 pRabIP OO 5 S A5 e g
sequenceifIRnd@EDdieil itpind omit ahrahgesmant oddheipatgms iispatsrare prmed
_ et al, (ed.), Djsgrders of Li Ld_ M%t abolisnk Cha t%r
“isomersigsorisra Wab Tt e EFIEBIeBGG TRy f BRCe pif B

“stereois?@?ﬁe.r §te§9ﬂ&8‘ﬁ%ﬁ flﬁ%ﬂe%@?}nﬁ%ﬁma%e%s Wt SnédandiHSire tetmsd

erence an references cited therein are herein
“diasterebmens” aheé dhdsy that brermeneeperitBposableinpwer ivragien of egch oflpes are

carriers f lipids in.the circulation. Th oy
termed “ERbemRSl RS LRy B P VBRI nisty B efieFple.it
bonded té Z&%ﬂf %i%\ﬁ'eﬁ@él%{lﬁé,/ alph? @PEinBbers(iV|#dsiibld. NAg enmflioatee can be
Sity

| poproteins (DDL);|ow density |ipoproteins
charactefizedl By, the nbisahiitg lsorfegwsation afiits epyraargipg ceniey gnd 1s described by the

erlipidem ads usual Lfi i
R-and S';%E‘&ﬁ]?ﬁ’i‘%f“ nglaﬁ‘b emeiao?é’ gr@n@%yhg%ezﬁ? %hlh em g%irl%cule
e AR AT e ity e
(6 0r (sl 5 SEE LAl b SRS . L R8O Bhaniomer
f.actors. Al ' : (oY j K d
A i e e e

“racemidyip@udei’pi dem a. El evated chol esterol levels are
associ ated with a nunber of disease states, including

[0042] Z‘?@eecgb?}ﬁ%uﬁﬁg &f t%lsg%lfeglgélg ma?r&i{isﬂfh BREEREInSeriCRTALF they possess

sease, es, Cerebral arteriosclerosis,
one or nfRdlasyanhéiriraenttB® @ldomyls bopd wishissynunetab sobstiptioneand; s

of |jpoprotejns in. blood plasma, is a. fre .
reony b GG g GRS S BbhEEh el e

indicate® Hre @éscﬁgﬁoﬂiiﬁteﬁ&@tb iRudRradit Ridl Sterdtiscpageds well as mixtures.
I'nct dence of coronary events and deat hs anpng di abetic

The methody foc the desarminagioy of stgrsethemistey amg the spaatiop@f sfeagpspyners are

5: 1061-1079).. Epi.dem ql oqi { ' h
welllngigh i Prag tarsiseier MR AR IpP ARG QRBARRThave
CHEMISERE", atir dapfich J. Mareagehn Wikgraad SthsfbawEokrdoep).

di abeti c subjects when conpared w th nondi abetic

. L . wCli , | , ; t
0043] (HBeAGyHERfactotye Gl rdcotbotndihedivn S IRLED
pharmadsuticdliyedeeésblRand taspdside)ths (e redphrinsylogiSalastiyity of the

i poprotein abnoryalities have been descri bed anong
parent cginpgpid. 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, steccinic acid, malic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(<+-hydroxybenzoyl)benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, etbhanesulfonic acid, 1,2-ethane-

disulfonic acid, 2 hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic
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subjects (Howard B., et al., Artherosclerosis (1978)

30: 153-162). [0011] What is needed in the art are new
woanpemsesds and net hods useful for the treat menPCDUS2005/005130

insulin resistance, Type 2 di abetes, hyperlipidem a

.. ~and i ' h ont . ' i. -
S G N
methy O8GRI 2. 2106k8-206H4 - edrbexisicTanid, glukelvdpedriaiaeid,rBsplidnylpropionic

__ " resistance, Type 2 diabetes, hyperlipidema and, .
acid, trimyatlesrlagetie eﬁﬁdatesmrzbutslmm;aPI@aWEUﬂ&VEWﬂdJuf%ﬁé‘]ldd n

one. ct . - s t i.Qn - o
eiotami 101, BOG5H AT Gy I AERE, ORI AR R e ik

or salt or prodrug thereof, wherein the letter X
represents a nenber selected fromthe group consisting

[0045] ?E%Pdééﬁﬁ I??P?%%iﬁ@ grd\tﬁu pi&L§h theMpakeht Ebmpound either is

s and” CONR aRb wherein Ra and
replacel®byaraetabioh, ¢.q¢apaialenieta) icve e etkaling eayth ipheorgn glipninum ion; or

.consisting of, Hand (d-Cral kyl. t | et.t Y, - .
coordingigg A SR IRBRPONEL & SRERATPE ERENP oS SEREREriRS
tﬁmethgﬂ[@@mew&&nih&tahéﬁ% {fge. CHO, CONRRm CH(=NR) and

einR iI's a nenber selected fromthe group

[0046] E:q ?@%ﬁm of B ?1'1‘1}( @@b&%é{e&%&% a%ge?cﬁk/g§£}¥ﬁt’ drug according to

Formula @ GR)owiednosakk plodah dasladmadiyteredas v inf#aimal8nasulsjett. drddrugs of a
(Q Cral kyl ene-Z, wherein Z is selected fromthe group
compoewhef Barimitp baregoesreddnoradifying functiopgl craus Rresrikd N

Rd e a R i n.Rd: .
oSSR U PRl ol csncttt
release%f@ Fhrehtesmpanad phedilgs imludetonpoahdyof Feymofa Rethergia almdlroxy,

when attached to the_sane nitrq

amino, o5 iy SowR I eorinoyed opFognyle ranbaEa . Srgpythat may be
ke FERL S SR e Bl o
Exampg?{'daflgﬁ(ggugnghgu??né);m ?1;6 \rzglélrmitgz_ﬂ ms_t@r{; ﬁ?gg hpeteé@ !fomgate, ang
benzon TSN RS R ORISR cbonfiF B oy
e SO FeR) IR0 S alent

( -%alknln A koxy, - 0 , .
[0047]( gi[{r ‘g% %r&ﬁp kgﬁ(f%%(;ﬁ gr,ou?%xg&(f%g r%s%éﬁéﬁén :ﬁﬁagﬂéd to areactive
group nGLmERLIRWeLsRE rkdtlces &1Gptevdnty thet :eaabytgl Hxamples of protecting

het erosubsti t ut ed( C3- 7%0 cloalkﬁ!, hetero l%{&
groupssab deifownddd T. 83 Greene and P.G. Wuts, PROTECTIVE (?R S IN ORGANIC
CHEMISTRY, (Wiley, 2nd ed. 1991) and Harrison and Harrison e al., COMPENDIUM OF
SYNTHETIC ORGANIC METHODS, Vols. 1-8 (John Wiley and Sons. 1971-1996).
Representative amino protecting groups include formyl, acetyl, trifluoroacetyl, benzyl,

benzyloxycarbonyl (CBZ), tert-butoxycarbonyl (Boc), trimethyl silyl (TMS), 2-

trimethylsilyl-ethanesulfonyl (SES), trityl and substituted trityl groups, allyloxycarbonyl, 9-
fluorenylmethyloxycarbonyl (FMOC), nitro-veratryloxycarbonyl (NV OC) and the like.
Representative hydroxy protecting groups include those where the hydroxy group is either
acylated or alkylated such as benzyl and trityl ethers as well as alkyl ethers,
tetrahydropyranyl ethers, trialkylsilyl ethers and allyl ethers.
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C7)cycl oal kyl, (c)(Q Cs™al oal kyl, nitro, cyano,

phenyl, O phenyl, NR -phenyl, S(Or-phenyl, COR ,
WCERMR08034NRj Rk, S(O rR , SO2NRj Rk, NR CONR1 1, PORJUSEIR/005130

NRj COORk and CONRJRk wherein the phenyl ring is

ti,onal | ubsti t ut.ed R " :

ooss - TRERBERae bl 0 0 Pl RSBl grrpasiypy
acceptablRRGrreRofedifitht! nieafd aelrfier dr@keipidh) tak talskfil ,ingreparing 2
oh optionally - \A%@g];_srgR ,l@ﬁkﬁgﬁnd th\ghenaéﬁttgﬁh?g. I'lo A the

armaceiing coirposigien eaerally sefenaen-tosic ad pedhsrBiologigally nor

. Six-nenbered.rin . ) i nt: - i

otbers SR BTG G500 T AP s frtyP: e s
as well a%?lhﬁzﬁ{ Sthrinbestitilasgr AUphaansbsidaiy acfeptablermartiel or excipient”

) alkKyl; the letter Qrepresents or N. the .
as used i thyspedipeationjad sRims tr%@gs Bethiang AR ‘g?*n it R cartier or
excipiemsubscri pt pis an integer of fromO to 2. [0013] hi

OLher aspects, the present invention provides
PR e e R N e

with the Y@Ed fle¥nifbs:met abol i ¢ di sorders and conditions using
one or norFe of the conpounds provi ded above. BRI EF

SCRI PT| ON. Ok Tk h . . l'i cabl e.
(0050] FEpApiT BB BT ERPER P TRVENH ERSAbbr evi at i ons
and Definitions [0015] The abbreyiationsused rein
[0051] &} puvaveeting dadiscaseni eseusng dieflsicalBympens ?ﬁgi%sease not o

Unl ess ot her wi . i '
devcop WSRO PR3 S5 248 DSBS kB b b
experienBEbAEp1APHfitombloR iHe digeatesr s to a |inear saturated

nonoval ent hydrocarbon radical or a branched sat urated

[0052] ggfo‘ﬁﬁhﬁ%ﬁ@’eﬁﬁgp%% ban afadinGa)r ritRkinaghs H@/e[@ﬁ%@ilit fthe

bon ato icdted in the prefix. For exanple,
disease dr @%cGhical dyyiptomas,eant to i ncl ude net hyl, ethyl,
E-propyl , 2 E%ODZQ@"' tert-butyl, pentyl, and the Iike.
0053 a6 thE RRestel 1 i ddusiRg ré8ERioN dfthddiseadlelotlits clinical
[0053] a@ienyﬁq’rg ll<loxy, ar al kyl ox%)%‘ﬁv\hen c{af p?%efi X |l©st tnot
symptomsicl uded to indicate the nunber of nain chain carbon
atons in an al kyl portion, the radical or portion

[0054] tTYRIRA "Wefageﬂﬁ:‘éﬁ Sifsctife dnet@E" mens tlehanount asftbe subject
at ons. {001 " Ky

1001 Al kyl ene" refers to a_l|. t
compounti that wilt eligjidthe binlagace! paedicpl @FPO&S%?%%E%E%rSYSS%GmUIaalt’tif%gl 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 stach treatment for the
disease. The "therapeutically effective amount" will vary depending on the compound, the

disease and its severity and the age, weight, etc., of the mammal to be treated.

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

animals.

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

insulin to exert its biological action across a broad range of concentrations producing less
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saturated dival ent hydrocarbon radical having the

nunber of carbon atons indicated in the prefix. For
weoxersmses40 (Cl- C6) al kyl ene is nmeant to include PCT/US2005/005130

nmet hyl ene, ethyl ene, propyl ene, 2- nethyl propyl ene,

entyl ene, and.the, like. " Alk ",
o PSR G BRSSP
(1998) 9DIBQVAJGEME FgelT0ga Rev) Mak(198B) Biaviidiert) h Ensnbmroesistagft persons

carbon atoms indicated in the fi d I nd
have a digunishedrability (& P@PHRN al,etabellz%@“gf{?g é‘ln‘%l( ﬁ%ﬁo‘%‘ﬁﬁ(’)‘g}ég’:d ﬁi’g g]é’a[to
insulin on%s: MRl 65 A0 Shindufin rSBhAKGMIhde RsdPBBRAt fSulin activation of
BP0 T

_ €, ethenyl, propenyl, 1,3-butadienyl and the
glucosel dﬂéaﬂ(-e, {)}ﬁga?cﬂin andﬁl skoragd it nsalesind inddegeate inswlivedpegssion of lipolysis
) . hydrocarhon radical ,or, a branched . t .
in adipory deBIABON SRATAPILp AR FHGEHAR NS BRI Fpigfagee can

. o Q 1 H t

e of S LSRR S0 ot i
gestatidnatdibkies, hysarteabiky, obgsityy pthetase eragiscind atvrapsﬁyeofm digepders.

doubl e bond. .For. - - .
el e g nEFERTHY Prod (A SO B et
reached. ATKOAENooiaticRl OFlifaYin resist@ice Wit g@¥gose iitblerance, an increase in plasma

“heteroaral kyl oxy" refers to a radical -OR wh [
triglycdrsleand aldegticasedn @I}llgh-@nnaitk SipQpr@ﬁeinﬁloéﬁsmléaon%nﬁ%{igﬁg high blood

respectively, a ' in: o X .
pressn SR Lo sl b 5 NGRS By pIRIL e
circulatihKRvelk 00 BRInindNey lastivaddranisbitor- B, htmen refmtredrinasc pyhiipme X
or bicyclic aromatic hydrocarbon radical of 6 to 10
(see, e.gi, Rgaedno s MunPloisiol SRayuSPrx é@%“ﬁéspendent ly with one
to four substituents, preferably one, two, or three
[0057]S Uﬂ’lidﬂeilﬁrg edli]ﬁabetsﬂnektﬂnmd of dinbeitsyheans y dissadelgy|condition that is
C -al k [
T TR S e S o (e
result iE ?llldpoﬂh@él to nf%ﬁt?ﬁl a?éf‘dbriaﬂ%q;l@ddo@ﬂgkﬂ’ﬂevel%hé Bbey.eTR tesult of these
ydrogen, al kyl, cloal kyl, cycl oal kyl al kyl, phenyl
defectsdi eleheny bdokydlycose, (EiRTat Yo as-Lymmelyasiaias’ §wognajgr forms of
integer fro

ey B PP P R PSR A b
generaﬁ% %%MW b anCbsb1aR! devibdhéy bf inpliB) e Ioimphewitchlrkgiljteoplucose

- R')r]-CO\IRny (where n is an integer fromO . to 5,
utilizatidn. diypeR’ diabetes ofttasaere in the fasedi dgenalopr %ewfe,va%?ﬁge‘ﬁi* of
. _..an are . nd ont | w..sel et .1
1nsu11naangﬂa’ retsyﬁ ifrom E@ﬁﬂﬁ%@t&% g?ﬁ%ﬁ?gﬂ %%Jnﬁ%ﬁ%%ﬁﬁ%gﬁfb insulin. Most
Type PAigBRHcativht} arc¥haidingpeistidtiand hhye 4 tedativerdeficiendy of insulin, in that

i ncludes, but is not limted to,

e : henyl , .bi phenyl
insulisegrefit R ot sAEPeBARASR My Festa of eI b e QA TSR
insulint. hIIelraS&ftibn, 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 3 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): S90-5 and
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[0023] "Aralkyl"™ refers to the radical -RxRy where Rx

is an al kyl ene group (having six or fewer main chain
woaodmozbons) and Ry is an aryl group as defi Re®/US2005/005130

above Thus, "aral kyl" refers to groups such as, for

Bell, G3et ez‘pﬂnq% %ﬁﬂ éyr{{yiszfp Z% ﬁ hﬁ}’[—@q gene’ud: c%eﬁectﬁ mklnsuhn action;
diseasesbfthb 8kdotine pﬁﬁ@éé&f{a ¥l heﬂi@@lﬁ%nﬂtdsﬁdpﬂ&keaﬂh@dﬁyl opkstizr ﬁabré}ns)

I's an al kenyl ene group (an aIkerne gr oup 0
certain endocrine disedseeinyuliel pxegpuhargnones wferierg vt ﬂ%‘gnégt on (e. g )

d_ab |
growth ?‘H‘én‘?fr%rég %f%\é%gjﬂy a% ?ﬁ{g%ﬁe%o a Sé n%kbeé%an s r adhﬁ%(%aﬂlgsamgt
suppres@ﬁﬁﬁhﬂ’@@dr@hdﬂ‘(el Faen)heitn? bﬂﬁrhibyﬂ mslﬂlrgzrouup (tag ¢l efRypgemss and
ary rou efi ned herein,

glucocozuegxdﬁg c@a@g&@@p& thWP ectzorhggcg &Pelﬂ%wgmmpMV) as
d the Iik 0025 | oal kyl

well asrpt}%egé%klc%gn%%gegl ent ecylcl |ec Lydr o%:ar %ﬁ ?gdr Zal

0059 B B TS RO O BERRPL s SHc, nd

gestatlc)?rwg&’l%été’st e ibBIERRRRGNSY ﬁﬁe‘ﬂlﬁéhdaﬁ@laﬁéf& A;chihﬁdirﬁ@ee e.g., The

stituents selected from al kyl, optional %(‘
Expert Sohsiitteeidor thegPiegndsis and Clajs(s@cah@mh@})@bp@s Melhigalygbsies Care,

k am no, nonoal kyl am no,
(1999) XOlgl(ﬁ%piﬁ?%k%%ydr oxy, al koxy, or optionally

substituted phenyl). Mre specrfrcalli( thetelr 1
[0060] cy”Ehedaﬂnk ypennsulmelgla frgﬂersé;@é%pr@sen@y@ 61?3 ly elevated leve

£¢ l
ot LTS S BB BRI SHE MY g
abnonﬁ%/%}é%fleg ﬂr}:\fwl@ﬁdrlhﬂa’cyd maie bh}bdé The tarnd Hyperlipidesia’ [@f}@@yo the
cl oa a means._a ra
el i sl e by S o

r
at least l%fe'e ﬁl{)%gﬁercﬁqlgst%;ofe%‘lg% Q%h g&&hé@g{e%thﬁl;istgrroé F1)69/61 (2)

hyperttﬁglﬁcdrlldbﬁua The alpelef/atxd trigtyoeaitle tayel; laad (ﬂ)mgmbn@ﬁd hyapx@]@;demla

at omrs refer to the total .nunber of
Le., acegrbg@ﬁogpghgpe%{i@ S[?B?lﬁ’nf CIWF%g ike 8% on and the
al kyl portion. [0027] "Hal oal kyl" refers to an al kyl
[0061] gr Phuptemh i ‘sderdtagogudi sheangtastibsthnde Qmerrmurrﬁarhet %wéatsr secretion.

For exg@g%%ggul%gﬁﬁﬁlgoﬁ%é a Sﬁ‘ﬁ%m%“g:?%r POTRE h gg%ﬁées secretion of

insulin@! Kyl groups such as perfluoroal kyl in vvhr ch all
hydr ogen atons are repl aced by fluorine atons. The

sz]deﬁ& ﬁ?éf)nélhﬁ %g?qlg’t, hgﬁ[?‘é’e{e er to ﬁl?%of%%?m@é@?esteﬁtdm_

erythrdcytes, which is largely responsible for oxygen transport. A hemoglobin molecule

comprises four polypeptide subunits (two o chain systems and two 3 chain systems,
respectively). Each subunit is formed by association of one globin protein and one heme
molecule which is an iron-protoporphyrin complex. The major class of hemoglobin found in
normal adult hemolysate is adult hemoglobin (referred to as “HbA”; also referred to HbAO
for distinguishing it from glycated hemoglobin, which is referred to as “HbA1,” described
infra) having o3, subunits. Trace components such as HbA; (cud,) can also be found in

normal adult hemolysate.

15



[0028] "Heteroal kyl" means an al kyl radical as defined
herein with one, two or three substituents

wondspsesdent | y sel ected fromcyano, - ORW - NRRRYS28d05130
- S(ONR (where nis an integer fromO to 2 ), with

o063 | Kb ST i BPRABLob R S10S], Mol B ELIR Al oo

to as I—ﬁ@ll d?a‘g bs aﬁ@ﬂ E&hegl&ihﬂ’ﬁwhmrlﬁ@ebh ﬁJahktyifracuonated into HbA 1,1,
cycl cyc oal kyl - al kyl ., aral ky

HbAlazaHIkAx,y I[Sk:yhy |w1tba¢n),1p@ ﬁgg@l@pg@}:ﬁs}n %%cgpgg;pgméolbof @Psen%lhglasses
have thor dl S%Etgfég%clﬁ Ra Eﬁ 7By H? ?(ﬁﬁtloﬁ‘bféﬂ aldimine (Schiff

or ara
base) biﬂ ﬁiéra‘ﬁﬁﬁ@ bY N—teﬁ‘;&ﬁiab@dlin)tlm tlreyﬁt $lrlnahit yhana bﬁ;lderqFﬁ/lymo globin

HbA an%rﬁgla@é)s!g (ordgluggxségﬁaé}g}% %récl:tg %qXS &@ b 0 '&f%grﬂg}%% rttlg)s%x&‘ﬂego%mme

bAmaQi% agen LRE |dedthatn|sO) al kyl, cycl oal kyl,
y cy%rgqu - I?Ekyl aryl aral kyl, ami no, d d

| ky!
ovee) PR SRS RSB A -
“hemo %o n§3 lggy&)ﬁ%emgl” “diaBettd th%p?ﬁﬁ@i’om “ glﬁohﬁh&\glﬁbiﬁt’mﬁlmmafter

2- cyanoet hyl n
referre@tonast’ ‘hyﬁnsglbbmn‘y e feyf’, to q:sﬁ@b%@a@qlu@,tf oftthpen%%gnatﬁv\gly%gylatmn

of the @-% pﬂléemocﬂl%{l] gﬁsﬁgrlﬁrét%ﬂ? Fé[i lf—f% gz&}n? %5‘ El% )121?/ main portion

of glycAdd hEt‘nQQl@HnM in the®1dode fThe raﬁtdd)ﬂgwdsglatddélemﬂgb:émn tsfproportional
carbon atons (e.g., Cl1-C10) refer he .t ot
to bloodfglusasdievelaflbaistars, hemo gihie A@ﬁatg aﬁg{l g}rscéfwfreases with

1ncreasg{%q$ﬁ31%§)l!uéjossle YeeVe%[ (%19%] gqycﬁegatmn MS at aNG%&¥nt 1 during the

1"0Ns eroaryl™ nmeans a
120-daffiiespah 6Nin mmmtﬂ nﬁ:amrelhem)t)aflglycosyidﬁd hbmgglo@mlgveigreﬂect
rlngijéqz;ltorrs havi n mati c

the avesesmbdoad HacasEvel o KAV HPEAOT PR E S Bl o three monts
Theretgl% (ﬁ%&%ﬂiajl&? Efﬂﬂh e afdouflf o‘r%l ydd3glafRidgbBid HBA, Aa0Me a good

e understanding that the attachnent
index fo@ bzﬁboqudrzitél melwbbBsm apytrolr a‘momaﬂlmgly |bloasieslagpsa e vaksathdlag kast two

e Wt RSBl BB PELLBER MBI o
analysﬁ ?ft}‘f:‘er &Célld?ﬁ‘@AQ rinbWbdsis sdd dswanésurcatheatabiing tamgrterm control
, oal y cycl oal kyl - aIkyI hal o, 55&%3-
of bloaﬂyginmse lhfyfdl' oz e.2al Jhmx§,, et@h dyab g@yﬂgﬁ?)ﬁ’@ 1539-1543; Peters A, et
a al kyl hal oal kyl, h

aL’lAﬂgféﬁgéh?g{E%fgﬁgﬁ%mherg gw:gohyd?oggn yalkyﬁloSng§Y’

enyl a -
006 aﬁe OGO BT R giaketch B BEhA B I, By BBy
polydlgvg,l agg |pl?{}}ﬂ’ﬂ%$fe a|§ u@é’cﬂléér?l%ﬁnmc Bﬂtm ez &)%luﬁ&ll usag(e Cg'or example,

heny al kyl), or -
“polyuitia” SRRy passags ef Mlarge alumedEyene duriygatziven Beriod; “palglipsia”
R' are independent | X h&/dr ogen, 0o r a
means chronic, excessive thirst; an lypha%la means excééswe eating. Other symptoms
of diabetes include, e.g., increased susceptibility to certain infections (especially fungal and
staphylococcal infections), nausea, and ketoacidosis (enhanced production of ketone bodies

in the blood).

[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 blood vessel damage. These complications
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and Rx and Ry are, independently of each other,

hydr ogen, al kyl, cycl oal kyl, cycl oal kyl -al kyl , phenyl
wonogiaesb al kyl ). More specifically the term heCemns200§b05130

includes, but is not limted to, pyridyl, furanyl,

1nclude: %{;3 5%1&09?tﬁ§ %ég tl( aﬂ% Fh?c‘nq tp! 10%5 81? %Irsrontdﬁb ?@940)5!1 vessel damage in the

razo

eyes); ﬂéﬁfdpdﬁgll (Adtlve dm&genarﬂll foyd problems aiilel tcabipbd Vessel damage to the
t et rahydr obenzof uranyl, i sobenzof

nervousmfstem)hmaizmpylropa@érrﬂﬂsmgb@ﬁﬁ%%f dhigio 13 & ytort dampegin the
kidneyd)" al i daﬂ‘%lh}%t oRGZAS &7 R licatibtisRPhiYh generally result from
Ye (ﬁl roq I,

ui no i soqul no y , benzi m dazoly
large blided z;essemn‘dgyl Thesebmnmmcmsquluchm d gt, learditesraperda digegse and

h f
periphejelareter ds6asen G L RBUHe SR OO Al REPAPBRFpIot e

heart. Ogg ?&P%f RMeM, Ji%i k(M dBviculaPifkbabs i3 HE AETAYAND HUMAN
fizof ur an-2-yI ) propyl, and the like, [0031]

BEHAVE@R,eppaowzn@ yIcGravedhil, Mew duirk 4993). @a@owewér digeqsg is

| k
o8, R SIS Y, K O By
pressur'éng%ofdn he[aQQi%]ase H@él@r Qxﬁyﬂlbﬁﬂnatl@hearmﬁsﬂa@é] ePariphatak yhscular

ans a'saturated or unsaturated non- mat I
diseaserraftrcial disshses of enpof thafloadoiessels Pl pf @ﬁg Iﬁ%gﬁg by

narron g hEn e FbSH Bl s Bloo8 ey F’*@F‘Faeé-mi n E :

(00671 pEThages Qém%rﬁvgcr{]@g@tsg?nzq%}a%%a%e SRlahpSasst P Sfons that are
reco gm%%& %ﬁ& ﬂﬁ(fe?stgé(d @ﬁrsmmélpr&"u@hﬁ% in ﬁféerefé%ﬁrffé@d’ﬁﬁihedi@ﬁ@

I ona substituted i ndependently with one,
Atherotsdllér,otlé) barﬁfuvaﬁ:ukm ldiseadey eorpsary dbat disenst (&ae kg as coronary artery

cy
d1seasq@rg!§cg;|91lfg f%ﬂa’gtocﬁ%lagﬁ %@rg{ﬁ%ﬁghra&g%%m%ér%hegﬂ 90Rel disease are
all clmﬂéax ﬂl'ahﬂfés?dﬂopg of é‘cﬁé&@dl&bhm aR@hRahdeomoys encoRiBaissli &y ehdekds
dr ogen, , cycloal kyl, cycloal kyl -al kyl, phenyl
“atherdsclemsm’iythdif ktyermclerpthszdﬂeasen COOR (n is an integer from
0to5 R and R' are independently hydr ogen or al kyl ,
[0068]a”ﬂhﬁehﬁ “Mﬂ{yg%@ldeﬁh&/ﬂefew ycthe &dwkering of excesswe lipid

cycl oal kyl él)é henyl or_phenyl al kylz %
concentratbOMRRRjoqdiR girqd 1P‘éel$ansmﬁiaé1§eﬂle 19 Bm D 1%“6035111" Rse gado th
d
1owenﬁlg]8.?%cé:ﬁ|%§gv&e %rh%ftf%)é% oatq‘tc‘n) ﬁlr\ﬁ&édr tggﬁfred F%el@nd Ry are,
c | Kyl | oal k k
(00691N b e OBt ykeones %?aﬁ@ggl?erg%'w%ra eigacthggement or
mducth?i ori}gtfm:ldtl%tg?? cﬁ’hor% chfr%Qm %fe%?gﬁ; I%g%lbomﬂﬂsﬂﬁrﬂhéjpf@%nt invention

can maduiaté hylbqﬁwldelhlachyﬂoﬁfeyhg cla)lpﬂyarphmammmn thereby suppressing

yrrolid -
hyperhpu?emla on-1-yl, morpholino,

[0070] The term “triglyceride(s)” (“TGs”), 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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t hi onor phol i no, thi onmor pholino-1 -oxide,

t hi onorphol i no- 1, 1-di oxide, pyrrolidinyl, and the
wdeoiswatisves thereof. The prefix indicating thecnusbms/005130

of carbon atons (e.g., C3- CJC» refers to the tota

b f . e
There 4% 8 o157 B R rpPRaR ey e s, BOmBRg g ety

functioh§ fHERERY oGthe BRLB OORE @mstmh 0@i3aty ltrinem afeqmykdgeﬂ atkdrge
or "Cycloheteroal kyl -al kyl " means a r.

11poprovetme p@nﬂexeq aallegh“eht isrpas’ g w@&,@ havs aﬂqyyg E%aand low-c@(l)lesterol

content, 3??1%9%/ 0 éi gﬁlﬁfz‘s@&of&te{ ﬂ%{é PA8ELA an@rdleased into plasma as TG-

rich hpépﬂwéu'i' Millﬁdﬁ%f}alblwﬂdénsiﬁ Hﬁd}ybt,enﬁ(“ﬁ[[@if’) O imysie rpeiintrayy function is the
andt he |i ke, E0034 "Het er oal kyl e refer %,
endogenpysetagnspert of A8 nade infhe r%ltvewcFP’g %ﬁﬁg)md}%? i‘é?“ Cof EpHeD

enzymal,tf%: Oac'tlé G@#ﬁ?r&ﬁn 8k cRndMrédicbe gn@ﬁkéﬁ & §§| tﬂ?:ylﬂfe@ G tR@8formed into

hree to six car n atons Wth one two or

intermddiate derssity dipoproesin § ‘IDM)B plﬂ'ﬁd esinl tyrns eitlaas takenfupdyyi the liver, or is

R L - M S

f
broken'ddwrf L&Y H‘iéltalieﬁ ex t €5subNELi aenst lipoprotein
© éﬁ 3?}2@ etﬂg 2- d?quﬁl 2- hy roxypropangﬂfij 3- tljly Ipogr?d

(“HDLY’ hbelps feeaov[s @neasg;tefompmmb@ml mw@sdnmp@éwwedﬁﬁwge a
choles %/ IoaI k group wherein one, two, or three hydrogen
g replaced by substituents independently

selected fromthe group conS|st|ng of _cyano dg
[00721a| vzmenné‘dymxdeany Teekirnts, hroreal dPVElA offnqproteins Y108 piasma

i DO o LR ek 0. TSR 5P

'VLDLde%q&erd&awEcMEﬂBLny cycl oal kyl, cycl oal kyl al kyl,
aryl, aral kyl, heteroaryl am no, acyl am no,

[0073]T°ERs IMI%F H efl Ml@%@&e Bht :ﬂé’ H610xMAEKD, the following:
“hyd

Exanp S |nch roxycycl ohexyl
- an noc ex et.c. [ 0036 Het er.0al. k
100741y A0 G DTG R GO AR kR
deficiedby hhﬁneﬁ%g?ﬁ@r 13513 s%t BEFLREIE dodl EREIdTIREPTREERtpAsDY
er oa groups, wth the understanding that the
deficidney earpeduky thegaupulatorsef latghatantifics pé 2 pe IBaPRIANGP defpblood;
via a carboncarbon bond. Exanpl es include

[0075]:L EMQ“‘MM&‘ZEH IRek-cléskepplRMia, br¥lbtively common genetlc d1sorder caused
dr oxynmet'hyl cycl ohex- 2-yl and the |ike,

where tlhemreied ng)defe;f;g@g seripg efgnpia @}sdg)t,lg‘q I;'D rﬁcggﬁg ggne tl‘!at result in

tero hr
mal @Hglg(;[ﬁfelld? Cﬁgtac 3 %égeélg dgﬂ?)]e recgétgfr:so ?%yﬁ@s%@ﬁl
ineffe@lvRWRsaranet bhLDLeby the LDL receptors resultmg in elevated LDL and total

cholesterol levels in the plasma;

[0076] (3) Familial Combined Hyperlipidemia, also known as multiple lipoprotein-type
hyperlipidemia; 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
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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under standi ng that the heteroal kyl group is attached

to the heterocyclyl group via a carboncarbon bond.
wérersmseso i ncl ude 4-hydroxynethy|-piperidin-l-yCTnmmmymsnm

the |ike. [0038] "Optionally substituted phenyl" neans

particles nggg%ﬁ&& ?@t onseqzler?y IHQ@M u§é‘ hi idsh&9 DL and total

our su st nts,
cholesté%&ﬂ%@élélm y one or two substituents sel ect ed from
al kyl , cycloal kyl, cycloal kyl -alkyl, halo, nitro,

[0078] %ﬁ)oﬁm zzzz}ﬁfjb]gn talz% d& z)i(z?f;fgz msg?efeﬁé:d’{oaamm‘s

"am no, hal oal Kyl , haI oal koxy,
yperhb@}h@tdi)@énlﬁy,l is an GﬁRrﬁm lrmeﬂteldshdwdjarm@tﬁt}ngamkmderq@mwﬁrere

henyl al
i e i ST s SO A A SRS
HDL 13bK Yle @Q@y&ﬁ@%ﬁrogen al kyl, cycl oal kyl,

cycl oa phenyl or phenyl al kyl), or - (CRR")

[0079] mgﬁ?@ﬂ%&m ?{éré%{nw'yﬂsdﬁs%‘f% LfoHoh it et oA me

concenﬁ‘ﬁtﬁn MALRENVEDL Y eRlaté@CThiechecause ylﬂfck];g&mdeaitkly Ielevated

oal’kyl, cycl oal kyl al kyl , phenyl or _phenyl al k
tnglycqr@@?»@aels:(@nd sseHy opt ehabestrsok Ay GRS cabBiEn bt O?lét)uéﬂw)‘”lth low

| am no" refers to an am no noiety bearing two
Plasmaéﬂ%? Youps that can be the sane, or different.

0040 .
100801 s Rl atass ey Setandy Worean genpray et g gogimited o

the folIg "g{gg Q)68 ?{SQ FigR ERASD QY Afa ﬁ%ﬂoﬁly aprﬁtew di3b&Bs, aFype P Hiabetes,

nown to one of skKil the art see,

Cushm%\z;rsyﬁm{’ﬁbl, Ii’ypo'ﬂinl&d?ﬁé\ﬁﬂ'd (iﬁtaﬁ:typmfmemLfald}HQ\ﬁZ$m\g risk factors,
I mut Pre

which pelye A0 COBIA PR BoTSBEaHE MU OB ST B SEP f cortain
d1uret1chsC§nQ ch}l;glﬁ( Eb Stk ',((B )i R fadusd incliidd digdatsyfat mtake per total

aryl, heteroaryl, heter 0036
calorief pleatey thahaﬂloa(alsktom}ed ﬁt yjtzdw)per total ghlomics greater than 10%; holesterol

hal oal k K I
e b e S

ot her groups t
(008111 Eharitos ‘y‘o%sésmf’ robesial aersdospsrdingde de WoRBafmEh: ¢°
Orgam%%%%%?&oo@%ﬁ xat%k\ﬁ B ek 'tﬁéﬁtﬁw 1§${fnf2 antAigsd 183 Gg/m” for

|s a ectron drawi ng group

womerl (cBm byld Weight (ag)«yélgmr(nﬁp Obesith isknked ta @yzlarlgtw@lﬂ,mqghcal

s S GRS Al e
develo ﬁtt (&ft'lt%)g% (ﬁ ?Js&[%é; € ﬁa@re& Gorn@t, 'EiZDAzﬁ&nolt Rbﬁ(m@ 11:

roxy razo yoxazo es,
172- 181ydﬁd)Kyilea,chtakpﬂmsX Clanduac(180t) 3:t34%biH)(e. g. |
-C(CF )20H or -CH(CF 3)CH).

[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, "heterocyclo 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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[0041] Conpounds that have the sane nol ecular fornmul a
but differ in the nature or sequence of bondi ng of
woOheisrosed4ons or the arrangenent o"f their atonmBCTMWS2005/005130
space are ternmed "isoners". Isonmers that differ in the
ﬁrrangenent of their atonms in space are terned
Generalg; o1 e0j soners”. Stereoi somers that are not mirror

[0083] | "B essehf 1n9&ﬁ10a1rﬂéhh&if fremehd mitind distoiveay that &ieroxsy)plaamylacetic
those that are non- superl osable m rror tﬁﬁ es Ohﬁﬁ

acids alechmyndvhéy)p@ﬁey pestigaelds apitvel SRaPEs: haviRgs
substm{e AT é &Bﬁftaﬁc ﬁﬁg% Gle exfh%ﬁleﬁxéﬁg&h@e fdrlthd §e£%ﬁl@ﬂte<§f type I

Piott ere pal r’ of enantiomers is
dwbe&@@&ﬁhﬂhednﬁﬁﬂﬁhﬁdﬁoﬁhﬁw can be characterized by the
absol ute configuration of its asynroetric center and
. o R- and . S-sequencng rules of Cahn
Descrlgﬁ%ﬁ'gtfﬁ{ c%?lgom%y t he= manner in which the nolecule
Compdutiddt es t he plane of polarized |ight and desi gnated as

dextrorotatao | evor ot at or i.e .
[0084] ( _In.ong g3Rscl St mysnyen PW%’ﬁ% ?%?Pdggﬁ%laéﬁég 4 formula:
exi st as either individual enantiomer or as a m xture
thereof. A m xture containing equal proportions of the
enantiomers is called a "racemc mxture". [0042] The
conpounds of this kﬁyenti n may exist in
st er eoi someric forffPR th SSess one or nore
asynmetric centers o\\ | e bond with asymretric
substitution and, thgref re,Ican be produced as

i ndi vi dual stereoiso 0 as m xtures. Unless
ot herwi se i ndi cat ed3Ct he seryptRon i s intended to
i ncl ude i ndividual stereoisQ s as well as m xtures.
The methods for the determ nati on of stereochem stry
and the separation of ster&efsoners are wel | -known in
the art (see discussion in Chapter 4 of ADVANCED
ORGANI C CHEM STRY, 4th edition J . March, John Wl ey
and Sons, New York, 1992). [0043] "Pharmaceutically
accept abI e salt” of a conpound neans a salt that is

or a phaRaadRG Ly abaéﬂtyblaeﬂememf aviendn thedetierd's sepsesentstampember

desbr ed pharnacologl ty par.ent
selectqelcfrqmdmgm%ewss%mg@ pn@i %ée% 68%1?“@%‘ JetFn Bdp £ Gk
fbmﬁ ®SkEdhcB ndependently selected
Cs)alkﬁﬁ% h{:orl C aci ‘1%*\912&%1%1{2‘%2%% sulcf ur |egerz:1c:e|n yEeEEE

from the group ca@smimgpﬂ 33 ﬂrhb(lﬂlecsadkrb tharic.tteur Ferepregents 8 mengheiselected
o 5 e e 1S, B B SRR N o
CH(=NOR"), whereln R is a member selected from the group consisting of H, (C;-Cs)alkyl,
(Cs-Cg)alkenyl, (C3-Cg)alkynyl, (C3-Cy)cycloalkyl, (C4-Cg)cycloalkyl-alkyl, aryl, aryl(Cs-
Cg)alkyl and (C;-Cg)alkylene-Z, wherein Z is selected from the group consisting of CORY,
COOR®, NRYR®, NRICONRR', NR'COR?, NR’COOR® and CONR’R® wherein R’, R® and R*
are each independently selected from the group consisting of H, (C1-Cyg)alkyl and phenyl, or
optionally two of RY, 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, (Ci-Cy)alkyl, 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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gl ycolic acid, pyruvic acid, lactic acid, malonic

acid, suxcinic acid, nmalic acid, maleic acid, fumaric
waciwoseantaric acid, citric acid, benzoi c aci 8#CT/US2005/005130

3- (4- hydr oxybenzoyl ) benzoi ¢ acid, cinnamc acid,

. ybenzoy . | m .
(Cr-ColBR Cr Cor i dbr Carrony (G ey, @LICABRRARTES
O et T o o A 2o nept hal enosul o0 &
heterossbs i ied(Grob derRaARY opR o Ry ke OERGH O S F SRR CUC
e _ _ . ac J.
con ARG AREIGcfyEDPERE R il O, €0, COOR,
NRIRYIS(O)R¢ 80 ARR K, NROONR RENR'EOR DNRICQOBE ud SENR'R” wherein the
s S LB 5 e P i o
the gro\'[}ﬁ ggﬁgé%n%gfg‘ll 2N LEGalk K RichRing @Q4AS)hd @Ak Aabit Sptioaslietivo of

, C proton present in the parent conpound )
R, R*ehd Réwhes attasbld tedhelsyma nitigen atoghare goggbined o frRpg five- or six-

e 558 S 5 DS 5 R 80 0 2T s

memb&sBRERH FHnthe Hb®) ERRRLANHIE anll (CECHANGL;aNE Reter Q represents CH
trimethyl am ne, iV-nethy %I ucam ne, and the like.

or N; thegutgripten dvanigtseenebiien g 3comibe febsrHPGhis ) iBlgggrof{Fpm 0
02 active parent drug according to Formula 1 in vivo when
0<% such prodrug is adninistered to a manmal i an subj ect.
[0085]P" DEiniigsTiRf toxh6 tinRaueslovidedtarforaa 1 aade pprfeped gapupyare O, S
nodi fyi ng functional roupé present in thf co(gﬁoountdb%f. NR
and NRo fnenesgroup af smbedimenisy XihQy 1p ARORF PR of FBAIIMES S 18 NR,
1BV o} se the parent conpound.
mﬁﬁ“%$§§%§%¥1?ﬁ%ﬁﬁﬁébééﬁgg nds of Formula 1 wherein a

hyd . amn . sul f L ' e,
[0086IFuPradiecustpublon Jeac e bHy OBy oo Feehzcly, GBS AR
with %Pﬁ Veao HRGERSIH Beibd RirthbReft@dE OTNE modfipiRGarredlembodiments

ydryl group, respectively. Exanples of prodrugs
are thasa il wiieh Wit CHs@Rhot COiRfit ed to esters (e.g., acetate,

formate, and benzoate derivatives), am des, carbamates

[0087]]S e pibforrdd %ﬂbdﬂ)é"ﬁﬁ RY laadRA @fearanggau,l (0C1als)dlylr @y Cy)alkoxy, (Cs-

unctional groups in cngoun s of Fornu
1

la 1, and th
C7)Cyd1<if>aﬂey1= (Oodatycleniayledleyln@ 1drsdhabrallnds Q@-@Shéoaﬁgluafmgphenyl,

t . t. H
O-prefy HCPRSHR R ORI LE0 SOBRNE MBI Ihed o

for R' EX@RP |a%hﬂ$gpdﬁé at eChbigl, € £CpRaloalihl nftoy Qephenyl NR'COR® and

g d Vit's, * PROTECTLVE GROUPS, |
S(O)’mé(:ﬁegm‘ean T preferreq g oBhe ﬂg% a% @gfr%»&y%mﬂﬁ NHCOCF;,
NO,, $BFT bSPB e, B, COVPENDI UM OF

[0088] The substituent R? is preferably H or (C1-Cs)alkyl, more preferably H or CHs. In

the most preferred embodiments, R*is H.
[0089] The letter Q is preferably CH.

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

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

[0091] The subscript p is 0 to 2. In one group of embodiments, p is 0. In another group of

embodiments, p is 1. In yet another group of embodiments, p is 2.
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SYNTHETI C ORGANI C METHODS, Vols. 1-8 (John Wl ey and
Sons. 1971-1996). Representative am no protecting

wgnroesmpsodsncl ude formyl, acetyl, trifl uoroacetyPCT/US2005/005130
benzyl benzyloxycarbonyl (CBZ), rt-butoxycarbonyl

[0092] £ ﬁ%{nﬁb {/ elthq]saneéndol(og%@nl’ts %gltzaési comt matlons a‘rgl also preferred.

Turnm$ Hh$ td thetedthddirhénts inpwhidlp§) is zﬂH Y, m)gxeﬁreb@n@l, S 0 NR. Still further

| uor enyl met hyl ox carbon
preferad P aRbRPOG R R BBROI 1 GCR)" EFeR ey pigfseed aro those

embodl\%e%seiﬁgﬂﬁ @l{l] 8 (ﬂ)ﬁ @re@& R0 & C b #gin Yhed %l‘gtﬁp b ehbsEmERe $1€ which
ed

ydroxy groudp is either ac or
Qis CH Xyd @f 8dr NR;W H;S(J(bﬂl’?zlyﬂ is A2 and py$ 0 é:t hehe sysbel® ' (wills

R

gﬁ%f%bédiﬁlehﬁ\iﬁm&m i bR, qu m S or NR, Y is CO;R®, m is
harna i cal a ceftable carrier or excipie

n
0 to 2 amdgnis Octo dathrei sermbg]r Rewdli pﬁe@q@bly represent hpdegam nityg, (él-Cg)alkyl

rin e t
(Cl'cgﬁ@??gﬁy afy 2‘?&’5@‘5‘ O‘ﬂgﬁ ?8& ¢ S%\n ﬁft hﬂsq{?bl E}fh otg‘ywlloi% ?/u nor
preseniOHtRETNAISobNERS bAoAl gsrownid mdbpbmttéﬁﬂy acleded frem the prov1ded list.
ex0|£|ent that is acceptable for veteri.nary
For cachedflthess snennsrpiisAiofimRats ieadingbosen ‘ﬂﬂgl? ReaBaR % provided
tabl e
with thg]rsg%el?]s(i;ogeﬁcgﬁirdg gtB f&nﬁ%f%@gﬁ% Odtﬂﬁ@g% gfbféllaﬁlr}{oﬂrﬁ e(Cl"
Cy)alkf1RNCRaR)asikdénecAr Findier prefexal gt éntse efnbodigjentyintwhich R*is H or
reference to the nethods of the present invention, the

CHs. follow ng terms are used with the not ed meani ngs:
[0050] The terms "treating" or "treatnment" of a

[0093] di Beaferons hItedﬁstlcul_lai?Eﬁ@fe(r&d epbedigenisng is KL dY eglseted from
., .caus
o oy S G ot AL Bk NI B8 gl G, ans

cozR°Pfh%§ @911 fs@ th Qean@'tﬁ@ﬁﬁ)@crgﬂb 16086 1 né@ich Retis est@esd feoraehe
mpt oms of the disease, |[0052] ( 2)_4

group coﬁmsnng o ganogen, ditsmdSeCs albyl and (€ %) R ehdtRicis sgfected from
t he devel o nt of he 2:

the gragp rzfﬁpgﬁéng 9[1?3%%31]'1 I1 %{gd (ﬁSC 2 gigg(gaénd.R is H or CHs.

Select&iagi‘%hﬁsgoﬂ' SEbREBEAR V\ﬁfhlﬂ tme aﬁb@e&ﬁs €hoseé ir 'tvhlchl(l)rX isaD and Y is

Symto [[0054] The term. thera eutl y f
COR am}@ﬁus Orﬁ@dﬁé ist (G2 Qlv (i) X0 NHhan XB? Q c(HEB{Jﬁg\STil[ pad Y is

r 1
CI-IZO]%‘l éstblghrgl ée%&égfm rra 'uﬁéﬂts Rr ABAbEBLse g‘i"@l&?ﬁ%%&ﬁ i®which R
and R® are selected from F, Cl, (Cl-C4)alky1 CF3;, NHCOCF;, NO,, SCH; and OCgH4.CF3.
Preparation of the Compounds
[0094] Compounds 1 in which Y is CO,R® and X is O, S or NH are prepared as shown in

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

[0095] An alternative method for introducing the substituent R' is shown in Scheme 1d,
and routes for preparing the aldehydes (1, Y =CHO), carbinols (1, Y = CH,0H) 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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human that is being sought by the researcher,
veterinarian, nedical doctor or other clinician. "A

woOhersagedvi cal |y ef fective amount” includes theCcamswes/005130
of a conpound that when admi nistered to a mammal for

descﬂl{eﬁ?ﬁ%hﬁ%{ﬁ%vgir h'eﬁuﬁ’tgff f’#ﬁ By akfer 8hd €CD. §é’dkh Wiley, p 479.

rea sea t herapeutically
ef fective am)unt wi |l vary dependi ng on the compound,
the di sease and its severity and the age, weight,
etc., of the 11 Pr&frhfieRbeConipddnas 1 The term
“manmmal " i ncludes, without limtation, humans,

dorresblc(gm al's (e g., dogs or cats), farm aninals
gs BK p| g) nonkeys, rabbits, mce, and
an| mark (? ®56] The term"i nsul i n
(1a) s an ean (e efl ned_gepertaKi5P. &N Nalybrder™ of - X‘Nacy'c
met abol i s\rﬁCF$/bre speci fi cMF‘D(yzR insulin Y=CO2R
tance can besdefined as the dimnished ability of
|nsuI|n to exert its biological action across a broad
rage oqncentrations produci ng | essthan the
ex®y4 ed biol ogixe ef {see, e.g., Reaven,
apy . RSO ARG i n. S &y pharm (1998) 0% @F,a,@q(@@gw
Fiiler J 3. Anne ng.\ d. (1983) g4 "145°60) " | ASUl |
re tant persons e a di mnished ability to
properly netabolize glucose and respond poorly, if at
all, 4o insulin tH‘erapy Mani f estations of insulin
resi g anggti ncl ude insufficieg, igwplin activation of
gl LEC OSE upt a(gﬁc OXI ,dation pl storage in muscle and

i nadeguaat e |ns }pepreSS| ~J 1 pol }/SI s in adi pose
(1¢) ti e anrd of §)e}ose—ﬂlﬁred ®dgretidn i ntY=COR®
. InsulifR st ance r contribut eRfzPH, X=C
]f?gl ycystl cC ovaria syndro a‘? GI ucose
Tol érance (1 GI)7 gestati onal d| abet e 3 hypert ensi on,
obesi téa a]t her oscl er osi s an var| ety of ot hep. on
di, st Event ual | y, ﬁl in resist antrs) | gz
\\a IV (;Igal S czﬁndpr o%r p0| nt wher eI a LC
1d e Bs r e T skocti t| f insuli z 1
) E a/tﬁ tﬁ fuco nt (ance an ingreése iﬁ/\ﬁ(R)p
F3@| asmaQt ﬁgl yceri deFa(Fld a ase i n hi gh-densi t X

i popr ot € ecns chol est er‘eﬁ#CQzEﬁcem?Fgatl ons, high bl ood CF3
pr‘e§§99eR hyper uri cenRés agyral | er denser | ow d&nsiCogR®
li pd’pQFUt ein particles, and higher circulating | Rl
of pl am nogen acti vgt Olcpi nhi bitor- 1)
referred to as "

1, gl Rev,. (1 473 486} | The term
(1e) "di abetes nellitys” g{) @&bet es” 3 a or
condition that ene | y charackgr T zed by et abol i ¢
defects in proddction utilization of e\/\hlch
o ¥ 1,Y = CHO
OCOR®
OH 1
®)n | R PLE iz
—_— [\ X\c\ R ﬂ Z /\/’\/ (Rl)p
CF, CF;3
1,Y = CHa0H 1, Y=OCOR®
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result in the failure to maintain appropriate bl ood

sugar levels in the body. The result of these defects
woOo@loswzab ed bl ood gl ucose, referred to as PCT/US2005/005130

"hyperglycem a.” Two major fornms of diabetes are Type

1 di abete nd 2 di.abe [ above,
Type 1 di zlfg’é’-iy’gﬁéegﬁgétg% éieﬁ?]nel r‘é‘g‘ﬁﬁ(%iwg% ab\s/ol ute

deficiency of insulin, the hornone ch regul at es

gls0s&MNbi | 1 Bt i opgry Type 2 di@H Réf ten occurs in
t 50 nopATaY, of _even el
() afid chn restil tod Kom the inabi llty of ¥ s to
E
pa

edx _E‘V@(ICI)S ef—+nsu| Y B tetrazole
nd approprTv gl y to inswman. t fype 2 diabetic

igits are ingulin resistant and h ?éc}a relative
deficiency of insulin, in that insylin secretion can
not conpensate for the resistance of peripheral
tissues to respond to insulin. In addition, man :TN e
2 di HMcs are obese. O her 4ypes of disorder
honeost asi s i ncRife |

1 ange, ichis a t¢ St age—i-peer X 1
f19) en, i ghucose ost ,i/gglgmd di abet [d\"\/(R)p
p, <t atifond) Diabetes MggfTtus/ wiich is gl uEsse Q%\ﬂ
i nt ol eRan %Ti n pregnancy in wBiven. wi th no previ ous CF;3

hi story of®

ype 1 or Type 21;|1Ii abetés. [0058] The term
"SR di abetes" is di abetes resulting frofn ot if&azole
identifiable etiologies which include: genetic defects

of b cell function, (e.g. turity.onset-type diabetes
o@’sy@ﬁf’ﬁ?ntrozgmgﬂb’godmg?l W%ﬁl‘wp\%/\’f{o th is an

[0098]?61]5% Y RBSRH if Sehifk 13YHe bhnticaRat Barewbictedavitiogerphknols, amines
i nheritance; see, e.g., Fajans S. et al., D abet

O, . . Med.
or mer¢d888)3, (®affondphe piodugsd- FhameREpn is @ndugtegi) a pelaL aprotic solvent
ey. . P iol. (1996). 58 ; | t§ .,
o o P o AP B AP a0 e ABLAGLS i o
diazabic§cBnondiRIeR Chre RpEdl P PosassipaneiRaiate iThe paodictsylin which X is NH
Ibrosis); certain endocrine difegfes in whi CP egﬁeoss f
can befsonviatedgniorthe prospets i whichN i doxled & agrpny entpnal agyigfiop reaction,
s | i b5 @4dein G438 RBlvest such
or B el o S ATRARL A 1 AR o s
pyridiseecretion {e.g., phenytoin) or inhibit insulin action
{e.g., estrogens and gl ucocorticoids); and diabetes

¢ f 61ih® S HsB1Rnss With¥Heh M acseR s s khileoHilds
C%@%gg@}{’\z/\edlﬂﬁasf ot her gg_netl?%ggy%dr ones. | 0059P]mm?'h_e

[0099]guB diedriner &b itlustratts ynsywitesis of theyweduric] hiacass of aigrined

i gl ucose t.ol erance,. and _gestational . dj gbete )|

displaGery FrRgURy THecHNIPTe f@%ﬁ%%%m&geé defat Dot Y ESg 2Py ae

reacte® with a TRRideXRBEtitufedMehidneor Rgridi_ﬁeniaiéig BO%i thigwedction, the
Classification of Diabetes [1itus, D|abete?1 Car e,

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 S is then
added, and the reaction proceeds to afford the products, X =0, 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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(1999) Vol 2 (Suppl 1): S5-19). [0060] The term
"hyperinsulinema" refers to the presence of an
weahomrosed4hy el evated | evel of insulin in the bPoDas2005/005130
Simlarly, thetgrm hyperuricem a" refers to the
e I
sy 7 101 il e bRl FIRLEY 8 £ buafid, ThiseBirounds
are conpgﬁ&ﬁﬁ@@ﬂl@fpr@dhm(x ae, Iby neémy af eatallyéwbydrogeratipi.disirignfor

t he bl ood. Hyperli pi dem a can appear in at |least three
examP]feoﬁ%g)alledl)mh%@aIb%FSe@%Y%i emia, i.e., an elevated
chol esterol level; (2) hypertri glzycerl dema, i.e., an
Gdlk))l@*i@drégbn@ksyto _émtmiétcb ewletifueatscR ( 3) c onmbi ned
em a

(010111 w@&ump%meama?@cﬁ%afﬁﬁ o) Blsimnie R’ tpgpes of =

a]kylat%Eﬁe&ﬁfo Ef&g&ﬁH Ghe BRBAY e Hidd sdasRAaviCH a BARBOtINL sodium
stimulateS secretion. For exanple, an insuljn

hydrids ecsoeiiwvgy mgmzuntthy]dlsslabéc,an @b apyotig @ghgmﬁgch Axtetrahydro furan or

dlmethyhlg ol 2l es ¥ eag{; elaﬁ_fbgn ageg% elg?%tor k21 {sQlQe%Zszdg@ eanﬁ%éqeactmn

0O a respirataory

procee?§ SRl thé‘ eRENIrbaRty 1,88 wiikH Yhs t@bbai g&tbyarrde& lalfklylbl Basic
or ‘oxygen transport. A henogl obin nol ecul e I ses

hydrolfieyfor pximple Fbm thieusa Aflithipm ey ide g)naé],uﬁo " %gords
the Carﬁgxxﬂgcsa&cfﬁf 1c]1'; Ikeigpﬁﬁ%l vel y). Each subunl t is formed

one gf 6bin protein and one hene

nol ecul e mhlch is an ir roto yrin conpl ex. The
WBfeparatiog s aldehyderasgl <o WOF%'H’ffEY );or mal adul t

(01021 8BS i@ﬂlugtr?lgé‘ﬂtg /{%ﬁ %a%ng 6fnBbfeR 1@ wisich WIACHO,

alsore erre |st|ngU|sh|ng|t from
CH,OHlan@ ﬂf@z@@@ﬂmﬂ' dlﬁlemomﬂmundls 1, F&iQOHearetiystponvessd) into the acid

ey oot el es S R G88, EIb b PSP TR
chlorn%b 2?1&1 ﬁ%ﬁqlgh%@ﬁlte&mg pbesBRGRST a0 pallddiut @Anakiohi darbonate

IS a glycated henmoglobin (referred to as
catalystHAlegoribedrin . Jgurymbgwaﬂwrwenﬁgemmamcwm0@#@%;&1%@ to

further fr i 0 ed, into.H
affordlﬂi!ﬁﬂ\allgelw ?;% T @ﬁbex‘%fﬁ%ﬂ@téve?yéy he% rac@%onat i on. c/gpvé‘l{b‘?i mto
the cofr@ﬁﬁﬁdﬁ%@“fdeﬁ &@bsbﬁ%ﬁﬁctidﬂﬁbn%ﬂﬂﬁng titin yri séntiagbutyd aluminum

IS stabilized formati on of _an al%
hydnd(eSmt”ILdscrkl)Msle)fowd( ﬁétharﬁ”??dilcgf’ Sagetys 1L i ﬁganWPﬁtﬂe
e b su Q
comp%ﬁngé A CO(%? uoctglg gb% sg)on@fﬁ% 'Eﬁllbn{b%??{ C%lgze(?ﬁf%ﬁﬂgans ofa
reductivh fe8EtTon, f&mx@lﬁlpleaimmmentbmtmmmﬂn iborohgdridegeatizanpl or
isopropanol. The products 1, Y = CH,OH are transformed into the esters 1, Y =
CH,0COalkyl, by means of acylation reactions, for example by reaction with acetyl chloride

in a basic solvent such as pyridine.

Preparation of tetrazole derivatives 1
[0103] Scheme 1f 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 into the tetrazole
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[0064] The term "gl ycosyl at ed henogl obi n" (al so
referred to as "HbA Cs", "GHb", "henoglobin -
ngzwsmsgdmt ed", "diabetic control index" and PCT/US2005/005130
" gl ycohenogl obi n"; hereinafter referred to as
i @Hﬁ&ﬁ hebe
witha (R AR i EARY 2100 R Shably BRERCHO1
preparédeﬁ@ﬁb@blpﬂuﬁy 1 [QY&SI@!DI@) T fisse tralhﬁmngngu Hieracial intcangnidsasd
in portlon of ycated henogl obins in the bl ood.
fOHOW%EVﬁ@%YldBa“@P (§rhem g)at ed henogl obin is proportional
to bl ood gl ucose Ievel Therefore, henoglobin Alc rate
of f or Seltdnon? dPreparayion of Phaspacetic Acii datesmedinfes| asma
gl ucose levels. Since glycosylation occurs at a
constant rate during the 120-day |ifespan of an
eryt hrocyt e, measurenent of gl pHat ed henogl obﬁ) OH
ref | gpdt-Eidiet avetioage pkgpd gl ucose | evel®Dor lan
during the prece vvotot ree n@n\t\s R?
h} fore determ nation of the anount of gl gl ycosylat ed
F gl obin HbAl ¢ can be a gqgf i ndex for carlmbdydrate
et gapol i smcontrol. Accordi ngl133, bl ood gl ucose | eédel s
of e last two nonths can be estimated on the basis
of the ratio of HbAI c to total hemggl opiy Ho. The

an@P)y,siso th [ 3| ogd is used as a
(2b) tfZ 'é’ T ng'%% %ﬁg&f@&% &R

bl ood
cose | evet (see €. g., Jarn, |, Diabetes
ZFI 38: 153With BAZIR‘POCakg A. al ., JAMA (1996)
1246 1252). [0065] The terﬁ% sygrpt ont'  of
di addtes, includes, but is not linited to, pol yuri a,
pol ydi psi a, and poI yphagi a, as used dler eyl Oy Oalkyl
|(|Réy;;1r porating the@dy, c usage ®¥%pr Jexanpl e, ®)m
" means exage of ﬁol unme of\ Br
(2c) UEI n durlT_a’gllven peri ett—*pol Iydl psi a means [
KON ¢, excesspy “hirst; and "pdphagi a" neapg’
XCgssive eati ng’® @y her synptorrs of18di abet es i ncl ude,
e.g., increased susceptihility to certaln i nfections
(es ec,(? Py fungal ang,sP
on, P ket oaci dn{g\)
(20) ket

(2a) |

OdHes i the E
cation" of dia

| pga Ted to, mcrovaddll ar conpli catp3@ns and

macr ovascul ar conplications. M crovascul ar

con@ i cations are thosexoconplications WiFeh general |y

result in small bl ood vessel damage. These

conpl i cati onsi ncI v €l g., retinopathy (the

I mpai rment or 'si on due to bl ood vessel

damage in the eﬂ) nRﬁropat hy ( erve d mage and foot
I

pr opl e d ve d&{g}a e R3) a“‘yl
F;C m
(2e) [\ R? 3
0. Oalkyl
F3C ®)m F3C
\ \\ 6, X=8

14 [//

F3C 22
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nervous systen); and nephropathy (kidney di sease due
to bl ood vessel damage in the kidneys). Macrovascul ar
woaoglaseabi ons are those conplications whi ch geagmabkdogo05130
result fromlarge bl ood vessel danage. These
L SaLIons | Lo SN HHls I (heSP@RPation o
ERPYr s A aseFofpe SRHMEMAR Rt He pRaRation of
di seasempeliedssI t o di seases of bl ood vessels of the
heart. See. e.g., Kaplan, R.M, et ah,
[0104] * My wariesisly sbstuisSaheRyapssioeisran AR g fyeretor, are
comme%'iig@/ LSRRy a208e2ABed Mot B¥dlnlel I DEAHHIYR! dnubB b synthetic
rdi ovascul ar disease Is generally one of several
routes a6 lafBilabilel preparg compgundsmpp previsiyaepqridds Bohemne 2 shews gpme

as high bl god._pressure coronary. heart. di

synihet{E gl o AHAOIETHRRAT Loy o §°e%é‘g.an6edFFB%§’%§ﬁ‘ere°f'
vascul ar di sease refers to diseases of any of the

[0105] bl Scheme2ssidlustrates thedsndt-Eistrst teaction, ag despubegipdurgial of the

. narrow.ng of . t he,! sel : r .
e BRSBTS LS ot ot eios
can be ﬁﬁﬁﬁﬂﬁﬁ@@%ﬁo M%%%kﬂgé}fondi bﬁﬁlaﬁdﬁd_acmsd[[ﬁ thinrotétatre thedenzoic

recogni zed and under st ood ysi cians practicipg in
acid is Fis traoiowaed 1o dhechsidbehlandn BY ReAmATsHe gk G gride or thiony!

..cardi ov | ar .di r . di Q 1t
oo S G e YRR F G et L 60 i
diazokstoH6 as@irrarke efrtrsanentivath diibeasat, dndxpepiqiieabenzoate, at

vessel disease are all clini ggl(ﬁorrani f est at

reflux iy Peslealsl SNt gmabancl 0 AT DR GPBCRBaRBAS EEAT Iy PPt 13
The frep g1 3 B e oty R et er s to the
orot, 3 S S T L RSB B
o 5500 B st .
afford aferbdsivddidralysis thedliylstet phemdagetie agidpd4. preventi on,

suppressi on, enhancenent or induction of a function or

[0107] CORehdrh& Db ilfefrafsanPtuvetsivh sfoapiowiionobetivaepnasiaat
i nventi on can nodul ate hyperl i pi de

m a, by | owerin .
correspshslimgspleanylacetic, @hmplqué%‘b%ﬁt‘éubbﬁ%éﬁ)é???&m@ the-bubstituted
h er | i i- d | . . " H 1 n
oml§ERESH 2 LA R bt st hgbesnielohis
tetrahydB@fian, T RoreonGtighardireddent eAf aguiynoteriachownt efcamhygdrous zine

es_terifiedtoagl cerol. nol ecul e’ and serve tore .
chloridenie ersaddad ‘aHpYR! By 60iien ObrHSe TR PO P CHr g
hydrol§5i8 %e%ﬂp%br?itel? IsEbdtEA pHPhyEiS bQE SIRP 2 H. Compounds 6 in which
R? is methyl, ethyl etc can be obtained by employing ethyl 2-bromopropionate, or ethyl 2-

bromobutyrate, etc, in place of ethyl bromoacetate.

[0108] Scheme 2c¢ illustrates the conversion of variously substituted benzaldehydes into the
o-bromophenylacetic acid eaters. In this procedure, which is described in Synthetic
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)phenylacetonitriles 17. These products are then treated with
an alcohol in the presence of an acid catalyst to produce the o-hydroxyphenylacetic esters 18.

Reaction of the latter compounds with a brominating agent such as triphenyl
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adi pose tissue. [0071] Because chol esterol and TGs are
wat er insoluble, they nust be packaged in speci al
woub@mgdzn conpl exes known as "li poprotei ns" i RCOUSEN05/005130

to be transported in the plasnma. Lipoproteins can

aceuml 30> 8(18RYY, affords
phOSth’@?anr%JOé]nath?}g%\}(gﬁ gﬁ%?:gggcge T&Pﬁhggigotrn | ve glssti ngt 7).
the broloB&Bfsa®dei ns differing in size, conposition, density,

and function. In the cells of the small of the

[0109], rgc%%{ﬂe% 11ﬁ!1'st‘?£t@'1r the cbmé}ﬁoﬁg?vﬂ?&ﬁﬁ&%@sﬁtﬁ’ée@ d- \fj‘qu ge

prot'er n conpl exes ca | om crons
hydrox_bph/@ytacbmg bstéli@uan dhd mmrasmrlchtsg @fbrbmcamﬂwmerqaptwh@lylacetlc

| TG and, chol est K
e a0 RS e e A BPGF 00 Pl
conve4eﬂ% HRNrfe¥ (!)ILCQI%J& D &hd ebterdLid deserib¥aabever Th@bimoesters 20 are

nction |s t he 'endogenous transport of TGs nmade in
then remhed ither subfur nedlecpheld, whasl sediwa thiolasgiate Thafdergrhe

matic ac elther reduced and taken
Corresﬂﬁ’B %‘ﬁofﬂ‘gr“lai’&é’?’eﬂ%?ce?_ a?ﬁgts a5 nto inter medl at e
density |ipoprotein (" DL, isint her
[0110]¢ a%wmqozwlusmes almatwsrm@t@o«%sap prRpRre BaOH B P r m

mercap(t%talgﬁy]\g{ﬁe gcnei’?tet.%‘%( %é 'aﬂ(? y tnﬁ %&esﬁﬂdtﬁﬁ@n&ﬁ@éﬁc acids 14.

ver, or 1's taken up
In this bbc@élﬁrléaﬂh% paids (14taré;ﬁt$etreéﬂb@mtﬁémmnhy: anil iaipn it eilaride, to afford

DL") hel ps renpve chol esterol fro e her al d
the crbEorse e HTHICE b0 L GRFITGAT PEUTGL Db P &P o ds are
conver{egq{l&)ptﬂ%%ﬁbrk%géﬁ IP/TJ['I:I etit 84tlrs 28Y ?llte?ﬁd@ﬁlgl}athertﬁfeﬁfﬁcdh@ acids 14

nor ma poproteins in blood plasna
are first behveticd gntb ahdesterp 22 Sissint comatuiionel esyerifiaatipe pedosdyps. The esters

22 are &g&g&ggg té@éqrgt%gptlgé)%;gr}t[%gﬁ% ?‘lgil Ofcfr;\']Db %B%mﬁfﬁﬂde to
afford P%QF 2bid gﬂl‘% lﬁcétfécéstégéfn b’Fl‘iesé 6mp6indsicah be @kahﬁfonﬁdfdanto the o
(1) Famlial Hyperchyl om cronenia, a
mercaptaplmngmem %tchséon%S agtdes¢ritedips@souslef i ci ency in an
enzyme, LP |ipase, that breaks down fat nolecules. The
[0111]L PAll jiRaG 4efit atiedesh BeartsifrRd tiecortsponding pleemybdcetonitriles by
large quantities of fat or lipoproteins in the bl ood,
standafpasforpyioma see Sehemy ek chol est erol enia, a rel ati vel y
. comon genetic di sorder caused where the underlying
defect is a series of nmutations in the LDL receptor
gene that result in mal functioning LDL receptors
and/ or absence of the LDL receptors. This brings about
i neffective clearance of LDL by the LDL receptors
resulting in elevated LDL and t ot al
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chol esterol levels in the plasma; [0076] (3) Famli al

Conbi ned Hyperlipidema, also known as nultiple
woipmsa4ei n-type hyperlipi dem a; an inheritedpdraseaenosi30

where patients and their affected first-degree

rel ati ca [ ' |

chol es%@ﬁ?ﬁle gn?rep Qf]z{tf“ é‘ﬁ&l )(}ggﬁrggﬂ;‘efrﬁgéseff IsmaanlHSfi)L

chol esterol ar qmmﬂg fredptank ahyl dddehiydased; [0077] (4)
Fam | ial Defective ﬁpol i poprotein B-100 is a

relatively common autosonmal dom nant genetic
bnor mality. The defect |s caused by a single
cI eot i de mnut atl on that*poduces a substitution of
\upam ne for érgining “hQcan cause reduced
%@f nbfy of LDLpart| cles /o,\yt]H[e LDL receptor.
nsequently this can ®atise high plasma LDL and t ot al
chbl esterol | evel S; 078] 2’(55) Fam | i al
sbetal i proteijnepa, also referred to as Type I1lly3
gerli popr ot e| em a, is an uncommon i nherited
d| sorder resutf'ting in noderate to severe el evati ong pof

um TG asd chol esterol |evels wth abnornal
olip otein E functioggyHDL | evels are usuall )o
and [0079] (6) FS‘%‘\ i Hypertrigl yceri cﬁ(maq
?}S{gimmnlnﬂerlted di sqgrd @n vyh_c_h__LEe___, ﬂd\/——SH
centration of plasna ®vated. This can
ause il d to noderat el ?y d tYiglyceride Féq/e%ss
(#Ad usua chol estero Ievel s) and @n oTten De

asisoci ated w
f ors in exenp
but“are not limte

| ow pl asma WDL | evel s. ] Risk
ry Secondary Hyperlipidem a incl ude,
o, the|follow ng” (1) disease
hsk factors, such as ype 1 di abetes,

2 di abet e Q@ushing' one, hypot hroi di sm

d—ceNHﬁ*H—t—ypes—e%—ﬁenall ?—I—Bre (2) drug risk
sttzc/{or whi ch i ncl ude, ontrol pills; hopnones,
h as trogen, and coril osteroids; certain

di‘dreti cs; d gyari ous b bl dckers; (3) dietary risk
fdetors inclu dietary fat i nt ake per total calories
gregt er than 40%>~saturated fat intake per total
cal or| es greater th 10% chol esterol intake greater
n 300 ng per day; h )al and excesswe al cohol
dﬁ}% obesitg. [0081] %terrrs ‘obese"” and
refers to—ascor the Wrld Health

ion, a Body Mass BM) greater than
F32:7 8 kg for men and 2¥8 kg/er for

[0
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wonen (BM equal s weight (kg)/height (nR2). Cbesity is
linked to a variety of nedical conditions including

wdizeis@seroand hyperlipidema. Obesity is al so RCKmSMS/005130
risk factor for the devel opnent of Type 2 di abetes

;‘iée%%& 7’%5‘%8‘1"”%2 rﬁzgﬁ k?]%e sela;*tin thatEQlehe 6%\&’%( 0119(5?9)
(1991} omBodint3- 1551) . [0082] The terns "optional" or

" opt I dth
(01121 rbkamy Bhesel ﬂgglg,&ﬁa@é@ﬁ) 3l 3@@5%%%2@@8 £ g FrgpcSifon of the

compouggé Cf'ﬁﬁ% ﬁ%ﬁu&??ru %Hhuﬁk%&% Qai RH L hab Sed dscAithtd in the

criptron I ncludes Tnst ces ere the event or
literaturél M€ HBitiBACEnOODET smtttieﬁmsiumsmes availablei te lpréperegeazpounds not

oo i o RmRb s o SRS LB SR

amon ,@llxé( Qut need not be present, and the description
glncgﬁggs S|tuat|ons where the heterocyclo group is

o113 T80 R B et BB S Bphg oo

compoutid0 8k tIHttﬁg ot ihé Bﬁ)n@ﬂ &Mhpcﬁi’n@li@ fifst Bemvakted 0083h ofgaaolithium or
present inventi ‘on derives fromthe initial ﬁ“ scover

organommg:tes(lph dnnxajt)vpﬂén g/qsg@célfvpbr hycieagdionith an alkyllithium such as n-
butyllithi § | d)(xélﬁi(%i)a ne n ' ﬁ‘hg 8%1%? 1@8&225 f38hdn &%ﬁﬁl&l@&ﬁo the phenol 26

t on ea
either b?rcﬁ’ﬂé@{ bﬁldﬁh&gﬁsm@ rfer @aam;ﬂaehqubdefnant pengoxfide, as ﬂ@cnbed in Journal

reat t of Il diab
of Orgciahdunsen, S4578 (OT8h capy Frie kBt LS SO dhdglowed by
oo ATIE by PR s e

(1959).accept abl e salt thereof, wherein the Ietter X
represents a nenber sel ect ed fromthe group consisting

of
o111 S s S M Mo g sk o

pheno1§$@gr gmdmméirtd;é? Ilihlsmlaetctt’;]reIQﬁOf%ermm the cgpeoRfpagimidarlt eagive

e letter Y,
oo QoA S SERR S NG B SV ENEP Ry B e
effecte%?é' RBeatrh&it'oF 48 $ro B g@g’?&nﬁgge&ﬂwm basedis described in Rec.

wher ei n er selected f

Trav. Ghimy 59@2{)?8(]19610)1 Jlhsfthigls gamespsndingtp 26 e(r@grc@lyéff ‘E}lé]t;ﬁggtion of the
react1v% @%gcg%g%%# M}fl% 1@ s@f@é}ey la!ﬁyehcolg&c 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 volume 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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8) al kyl and (Cl-C8)alcyl ene-Z, wherein Z is sel ected
fromthe group consisting of CORd, COCRd, NRdRe,

WORMGORIAR , NRICORe, NRJICOORe and CONRdRe whepermsR®s5/005130
Re andR f are each independently selected fromthe

v VAR e g ke OO B 1 By o

prepamiﬁ![{%f@héé&ﬂa@ﬁb@ﬁmlaé deanbi ned to forma five- or
si x-menbered ring; and wherein Rmis selected fromthe

B

26, theltBioW D& tﬁaarhmes 201 Tadiieprotedifrerthe fudiowenpousd s reacted with, for
menbered rjng; each of the

exmpreemdé@amh@nm@bérfordﬁas ey SETEDEa R e gduct. The

metho:%@%}%)cr gecpﬁls Cg 9 RamPIL I REY tr(Hi'oﬁiuﬁ‘) @ afdthinum chloride,
- al eny , (C2-C8)al kynyl,” (d-C 8)al
to affofdGBe Phgm Qo Alteyativeid the@Blory gd)mpmmyll 5 1§|rqzayqtedy with a nitrogen

nucleoz(a]%_ke_, ggc;)?%? gjplb%g;ae}rﬁ,g Sg{i‘]gl}el‘tb?ezg &g lE;)(lg #ft{)r&t dfc&respondmg azidobenzene.
Reduct? éggﬁt‘ﬂjx %&1@9 |gi‘cydp' fchf%kﬁl'hﬁﬁ'] B¥the Sibdst lhthiﬁhfi} @luminum hydride, affords

cycl 6al kyl, 0(C 1- "C8) hal oal k nitro, cyano

the amjpriveropipnou@d Ae e tINF@s.ZrSmﬁ 9bta1ng(1 @y,re ¥\l@ﬁ Wf the(flgquo compounds 5

Wltha%@(&%l?%f?%@%g?e ahl&%e r%eny ri ng |’s\IRJ Ok

optionally substituted an

[01138]; naews Aentesents ereec@p@@rsrom%ﬂr%@fbwﬁﬁ ae@ﬁgpéfe ﬁr‘?gﬂ%rlesh” via
e Coffif e Ehs¥ g R R T e o e O
1963. $@tfes jr);ﬂbobérﬁge ﬁhélbalrbb)ajgﬂ: aihisifiretcbonwertadrintoesthe peid chlpride by
si xmenbered ri.ng, h b
esctiopm B g T RS LBl i Sl 2L e o
acyl a 1&({3 w}ﬁg’%u SOntH Bl ?@in%hg@rﬂeﬁfm Bl @ddds 6Ctuti&BhabidY itie dnfi@es 29.
]relpr gfnentf Clél or N, the subscrr pt mis an
[0119]; nR@ge:G gqpr?chﬁ] ge ?‘gnvftsufrb%%% cr I | rstmf tﬂP Aldehydes 7
via coﬂrés@%ﬁ@iﬁg%tﬁl’é %Wh&bcfn@éfﬂﬁr@ﬂh@@ar%xy@ﬂ’c%ﬁis 130dnigrtheipisriles 31
n one group of enbodinents, Xis O

can belefifeatedti emugfoeh@f\mm seabedsin Gomprehgusiys Queanigh) v

s SR Y 3. P Lt 9881 o e

carboxSIRREI chin AitktiHe (&R, infaARRAcidrtldriees aricthe ldter ogmpound is then

urt her preferred The nost _preferred enbodi rent s e.
reacted HOBANIMONA{IE AR e CPPERONENE et Trpefinent o gﬁ%ﬁ’é’r“?eﬁﬂh for

examp? d%é%ﬁe&r%ul&y@ﬁ’oﬁ:@ R R ridHeOSRA aftbfds thShRHilW1: The nitrile can

then be reduced to afford the aldehyde 7, for example by employing diisobutylaluminum
hydride, as described in Journal 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 a number of ways, as described in
Comprehensive Organic Transformations, by R.C. Larock, VCH Publishers, 1989, p 6191f.
For example, the carboxylic acid can be first converted into the acid chloride, 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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C7) cycl oal kyl , (C4-C8)cycl oal kyl -al kyl ,

(@ GCsil hal oal kyl, O(Cl-C8) hal oal kyl, nitro, phenyl,
wOo2pismsyd49 NR - phenyl, NRj COR k, S(Or-rhenyl aa@d/us2005/005130

S(O 1R1. Particularly preferred groups for RL and R3

(199, 8 PR R i AR i a

Journal%gﬁ‘ﬁz@Achgﬁ OhRSEiGed SoEdty 1012 FB(1856) 6, affoird t}(e@l@haﬂm. ,
NHCOCF 3, NO2, SCH3 and OC6H4 CF3. [0088] The

substi t ugnp Eﬁa{lﬁ{)ﬁg aﬁféﬁ’otétﬁfn difdla ofe'ﬁﬂm mor e

preferably nost preferr
enbodi nment s, R2 is H [0089] The letter le

pref erabl . [ 0090] The subscript mis preferalyy éhxy
to 29 ﬁ?{'e group of (B;H"iy ts mis 0. hi anothegz
gogr errbodureﬁts ' B anot‘hgiro of

(42) pbo | et s mSis 009‘3!] +TH/ bscrl CTT P, d to N
e group ofBw ments, 23 In ano?her gr oup ——(Rl)p
Féﬁ: embodi nents, p is 1. In yet ancdzﬁher group of X
enmgpdi ments, p is 2380092] Wth3n the above groupb of CFs
enbodi ments, certain conbinations are al so prgferr %
Turning first to the enbodinments in which Qi
is preferably O S or NR Still further preferred alfe
t hose embodi nents in which Y is CO2R0. Even further q
preferred are those embodi ments in which mis 0 to EMe
and p is 0 to 1. Wty ™& group of enbodi ment s%
whi clgy Qdnie CH %15 .0 IS or NR Y is CO2RO, gm
2 andpyis 0 to[1, It% sy?ol R1W|II prefrab|y

HS hal ggen ro, (CR DV, (G OXV\,é\_t_Rl
(4b) I kyI K%tunm \;;{]l; the—)gr cr; QA ®
£0odi ment s i ich Qis CHONs O N NR, CFs
éOZR,misO/()oZandplsOtol thes ol, R3 wyl |
pred4erably reps&sent hal ogen, gitro, (Cl-C8)al ldeprotect

(C1l- C8) al koxy, or (Cl-C8)hal oal kyl. For those

enbodi nents in which two R3 groups are present, it is
under st ood that each R3 group is independently 1
selected fromthe provided list. For each of these
groups of enbodi nents, including those in which Rl and
R3 ar@._poswti ded withgheadsutfull scope accordi ng @9
| abovegthe s nbololmls refer IyHH
| or O | ene “{j prﬁ‘f% @
(4c) t ;er‘fbﬁﬁlnetshn Whld‘hR% H h
%ﬁ;group aBe'’ pap;cf ularly pre ged enfodi Me@it's, ({l\e
; & is selected frgm 38 ~CEs

deprotect l

1

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 2 given synthetic step, and deprotection after the synthetic step. Scheme 4 shows

examples of protection and deprotection. The choice, attachment and removal of protective
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the group consisting of OandNR Y is selected from
the group consisting of CH2ZOR0 and CQ2RO; the

weunbsmsizad mis 0 to 2 and the subscript p i s 0CTws1005/005130
each R1 is selected fromthe group consisting of

srouwsigy (Rl aaempBnin P B O B PREAE e T

Green®ahd ©,G.MIWEHE) Waldsylognd (Cl-C8) al koxy; and R2 is H
or CH3. Sel ected groups of enbodinments within the

[0122] cﬁg{zﬁr %agigsﬁ%té?QP%\gw%?of (lih I&so%zﬁ%ﬁ?s%ﬁ'te? rpg&%ﬁlg%etic acid

denvaﬁ(zE D, The ¢dm¥oinsdNE redetedYwith tet-Badhlobdihdetfylditane in the presence
referred enbodj nents_for each of these grou

of imiglgedgsto; TR thasiivl clhrt3 RaAfprreseions At descrbed rboverrwﬂh the
‘ I
e RSB 5 AN SR B0 G e o

treatmehi whh ¥etrabuGOARM aniain Xluosid€) to Sfford el fma}eplpdecp‘tdr efEheas
unds 1_in whi

slylaniei s PetreduS HVrsTrTpoSah BN a1V Bsges BN Preie
sYNnﬁis&sewth%r@&{mqlferMI Wi QAvENI9b N Bsbsti tuent Rl

|s shown i'n Scheme I'd, and routes for preparing the

01231 %F%ra?‘f’r@gﬂlgrgatis%@ et aerproanre Dot hBfse wid

derivati®e 4] ARECbmpbandIsaRMtEt WRR 40hetEo chidrideyd ffordthes
tetrazole i s shown in Schene If, 1g. [0097] Cbnpounds

thioethieri34. vifkiic¢pmpaundrpreanigdrsi deseuibegrpbpee, Fa e inarmadizie 5, to
afford ‘Eﬁgg Q%?éjcf’o%r%fiha 3\%h| inl).r tf‘o eﬁ% 8’% 1%%1%%? lacéf&t%'ﬁgtrfﬂuoroacetlc

esteri I Oﬁ res exa

acid, tlaadeﬁ@rﬂrs Bedfina pRsdrieal all"he/Be@yml@we&‘r@yiﬁlbh‘prmdﬁeBare
i ner and H. D. Zook, WI e}/ 479. Sche 1 -
descnh'fr d’Fé}TﬁSEIV@fGRQ}WE@&%@A?E C(Si‘giT@SIbeETCYL’ sGregne aR%PI@M Wats,

o DC(1lb) 1, X =0 S, NH Nalkyl; Y=C®RR Y
thy’l%é IE\’I@ikgk'yISchene 1 - Preparation of Cbnpounds 1

(0124; o SehoBbabilidsins SroroHBEA: 5t FEltprom duisdqiepyiacetic acid
derivati¥€ he qRBicb8$ound is reacted with tert-butoxycarbonyl chloride, to afford the

cartbamate 37. After condensation with the aldehyde 7, as described above, and subsequent

dehydration/hydrogenation steps, the intermediate 36 is obtained. Deprotection, using

trifluoroacetic acid, then affords the final product 1.

[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.
[0126] 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 example quinine, cinchonidine and
the like. Fractional crystallization of the resultant salt, followed by release of the resolved
acids, then affords chiral 1. Alternatively, chiral carboxylic acids can be converted into
amides with chiral amines, such as, for example, (R ) or (S) 1-phenylethylamine. The

resultant diastereomeric amides can then be separated by chromatography, and the chiral
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[0098] As illustrated in Schene la, the bronoesters 2

are reacted wth the phenols, am nes or nercaptans 3,
woaoiiolBaasad t he products 1. The reaction i s con8QTUSL05/05130

a polar aprotic sol vent such as tetrahydrofuran or,

o Sy B A I By LA BB SRS o Lepbte

individR&lt hafticHhers Fypnal BEPLThe products 1 in which X is NH
can be converted into the products in which N is

[0127] ac{¥1| a%ﬁﬂ@é ecrggﬁ\ﬁ?%whgﬁ)?%ceﬁ@ék ﬁrgﬂﬁ &Q‘BH}Q%IJ %c,rll ((:fé‘lbe

reac an ac oride or

separatbd! iro h&ﬁwdu:SDéIMﬁﬂbmenspﬁsuag foryexiadipie . thdinsthlods dmenbe(bﬁbove, prior

fluorine substituents w thphenylacetic ester
to the fpprpatipithesompowrss Ischene Ib illustrates the

synthesis of the products 1 by neans of a fluorine

di spl acenent react Sohem&he Naneadatuge ner capt ans, or

amines 4, X=0 S, NHor Nalkyl are reacted with a

fluorine-substituted benzene or pyridine mpiety 5. In

tHos_s@action, theggubgjrates 4 araadi Let convertedHO. __O
izntofan alkali netal "Falt, by treatne t with a base

6 ‘ in an § ic pol

Ry d A ~or CHi o orFramde. '

g .5 1is then ad and the ¢pac proceeds tog
af fordl the products, O S, NH or Nal Ryl . LELS
Conderfsiat i on reacti ons of al dehydes 7 WCthhenyI acetic
estenss 6 [0100] Sche#te | c illustratd$ the synthesis 42
of conpounds 1 in which Xis C In this procedure, the
tert-butyl esters 6 are first reacted with a base such

agosodb um hydri de, Hion an aproti c solg nto\s/u,ch as

n, usi ng exarrpl e, 5% @

car bonyasOcat al yst. Al k lation reactiongto introduce
substickents R [0101] Schene Id illustratmgs the
i ntroduction of the al kyl substituents R2 by neans of
an aldRyl ation reactidA. In this proc88ure, the esters
1 are first reacted with a base such as sodi um hydri de
or, sodi um hexanet hyl di sil azide, in an aprotic sol vent
SRenelati; r ahydr of uran or di met hyl f or mani de. An
[o128al JTM& B4 thPANWT S FRBAtIH alBHanied ok AeAvANLE 6! phBitylidetic acids.

reaction
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 compounds of this invention. The

numbering system for substituents is shown on compound 39.

[0129] The names of the representative structures of Scheme 5 are as follows: 39 (4-
Trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid; 40 (4-Trifluoromethyl-
phenyl)-(2-trifluoromethyl-phenylamino)-acetic acid; 41 (4-Hydroxy-3 -trifluoromethyl-
phenyl)-(2-nitro-4-trifluoromethyl-phenylsulfanyl)-acetic acid; 42 2-(3-Fluoro-4-
trifluoromethyl-phenyl)-3-(2-fluoro-5-trifluoromethyl-phenyl)-propionic acid; 43 2-(3-
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proceeds to yield the ester products 1, in which Yis

carboxyl ester and Ris alkyl. Basic hydrolyis, for
weoexesses4by t he use of [ithium hydroxide in agqreDws2005/005130

tetrahydrofuran, affords the carboxylic acids 1 in

e T
Hydroﬁ}illf(@dﬁﬂﬁ&bnféﬂ@mqmeﬁg)-@ﬂiyﬂ)]oNF(dStnﬂubﬂ)nWﬂh}dtph\ényB aE‘éﬂdee 45 (4-

OH and CH20OCOa The, conp
Tnﬂuqrpmgtﬁlyhnhﬁr@w)e@—mﬂlwr?rnéthabplaenanr%erla é%ld@thswsf% alge-ms%

chloride or, preferably, thionyl chloride.
genera\"}%]e acﬁtg.l‘1 llﬁl orides 9 a_re then hydrogenated in the

prese c of a 5%pal carbon. e

Pharr
[0130]0“§{%$G§ﬁd§9€é Wil th C@%&%@ %eﬁﬁ&@ @theﬂaﬁetﬁfcﬁmj @fﬂeaﬁ/e amount of a

Al'ternatively, the acid
compauind of fouimslagl wrbéaesedcfnwéﬁtpe@aratm aflagheonacsypiesl giomgosition

usetl Fo RS oy PYBOTgHLoR SHRCTEY Ryabrestiabeles Heatg bngpjdenmi
treatm% %ﬁ&%céﬂﬁlatt%tlﬁ%ﬁ%n lowérirfl tiglyeSiid& Revelk Iofering BRolesterol

er conpounds are converted into the corresponding
levels,gaisiviz g Blasma level d—lz@idelnﬁ}tydﬁmsot@n, and 19g trenting, preventing or

redumB%ﬁLCt I oif 88VC ?Plﬂ?%@? sgyergsrlseat ment wi th_sodi um

Ranor I'sopropanol . The products 1,
are transforned into the esters 1, Y =

[0131mmﬁmﬁutlorrsy f oty eriionggap inglpdncompaids o§ formpla 1,
pharmgéﬁﬂpélgr Clﬁﬁﬁgtsbl?g‘t eBP o?%ehé/p{ol n}lng?urh@r t‘ﬁeﬂ%@?' In general, the

ven as pyr| aratio trazole
comp(ﬂhﬁd isratxed mth]suﬁtahwan&m emexdipieint(s)us artlaﬁrepeutmallfw eifective

Y i t Le. The,,,
amouty B kR peBCally stestive dpra e tisallsRBRORE sl or
mterclféhg&%{}p a}%aﬁﬂﬁccﬁo gfc‘ﬂll?faé&b%bleh@osbﬂ Bﬁ“ﬁfﬁﬁhﬁécﬁo éiéallyTzib@eptable

ct1’dn 1s condicted In a polar aprotic solvent such
amouraé, itt ie treahtythiatodf suurfﬁnleot amcpmsté theebtoynpainget Ky ﬁréwﬂiiﬁlﬁm@tlon and a

h bi C
prary PR R B o S o BB R P RRRR B .
alleviatihg b SyfPRih 606b4epli@kioh BF Typoe difetedz0l ewi th an azi de
or, preferably trlnethyltln azide. Alternatively,

[01321( ml“gw%ql at %}f IQ § bl %Peaﬁs%g tn{l1 {h%rpn& Jﬁ} e kresent énvention

r anstormng thnhe aC|
can beaﬁébrf)@hied\i\ﬂd ahbarléeiwﬁfoﬁhulaﬁoﬁ&lﬁ eheeapey)ic a&i@l’ttﬁstmtﬁn- More

partlcqur%g ?ﬁeaéolrr?p%urolfis glij ?o%u?acletcéncbéo\ c;n%u{a?et:delgg)e gﬂa?rtngceuncal
compositions by combination with appropriate, pharmaceutically acceptable carriers or
diluents, and can be formulated into preparations in solid, semi-solid, liquid or gaseous
forms, such as tablets, capsules, pills, powders, granules, dragees, gels, slurries, ointments,
solutions, suppositories, injections, inhalants and aerosols. As such, administration of the
compounds can be achieved in various ways, including oral, buccal, rectal, parenteral,
intraperitoneal, intradermal, transdermal, 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.

35



Arndt-Ei stert reaction (2b) Zn-catal ysed Gignard
coupling F F 20 4, X=SPhenyl acetic acid m dphenyl

weacetsmodni | estarting materi al sfor thepreparat POT/US2005/005130
conmpounds 1 [0104] Many variously substituted

o1 55 S LB SRLS ES oo, ctens

or carrield, 8hdbdthSresde ite @it 1e@or BriikiERAras@fixiy 6t ﬁtﬂhm@srfOﬂécﬁﬁ/ement
aré available to pnggare conmpounds not previously

oral adnmpemtm, oSedreinistezed Ry de lgan@ugcymrmtlméaweaaw@uteé The
compoalé I outsnle Vaeslil]{i) %éfretél#a%gfwl éa'n%e %gtqdf 651 stame release
dosage‘%ﬁﬁi arfd the ¢ike. Ceapbunds ofdbnﬂﬁlamdaheﬂ aldtmﬂletereibdlomf hrhe
Aneri can Chem cal Soci ety, 5163 (1950@ Wﬂ&ﬁ?ﬁé
combinggion §yid §pch eﬁef,.qr&he@aca@é%wrelé 1%%3@@“&%‘?1; éth}OF 3 Vhed
gyl acetic acids t
COHmOhHEqe%%&%&?ﬁgﬁ%E%Q%P@QaC|d Is first transforﬂed :ﬁto
d.chl de. b
o KA e T
Pharmgt L ogﬁsﬁé&@ﬁ %@Lﬁﬂﬁgﬁlg%a@r@%ﬂ@lﬁﬁaébhianBA 17th ed.),

etone 1S rearran réeatnment with a silver
which ssaheqrpbmatedehesaip by refietance. Nsmeayst.dor abripfeview ¢fimgthods for drug

s G P RS LB 5E2, 81 ol PG RRaTngy

refererﬁ@t The ?ﬂarﬁ‘héc&ﬁi%’apcd@ﬂ stiofsidescritRd Deteifbdrebdnmbhiattired in a
the es of 13 can be al kylated, for exanple b

mannet thatisfmawnip thpsg of %kll‘lﬁg thhesarh Ly Ol 1BRANS of H?thor)llal mixing,
disson i, SR PIHe oG miing e GRGLINAR oy 1ol firapping or
lyophiRARY ptReskes. CTRE folls widg miefibdy ]an(Sekr&pEn@ faré hiettﬂy exdnpslary and are
t he conversion of various bronpbbenzenes into the
inno erifé§1@6nd| ng phenyl acetic, phenyl propionic acids etc.
hi this procedure, the substituted bronobenzene 15 is
[0135]f | Fettinjeetio, ¢l sdnpoundg oas beiforimulzed sfdhprepatationd b}editssolving,
such as tetrahydrafuran, to forma Gi en
suspeng ey FIHIH AN SIS A9rad4rARdY JeRagheRps g‘ﬂf’%}ﬁ HERHE Vpgptgpte or
other s& s 4 Eldoﬂs]c %Jnltt%\ﬂ% %hpﬂatﬁd:%& g@@e@&eseéé?éfg oPhidBASRIati€ aciti®or

ord after basic
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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hydrol ysis the appropriately substituted phenyl acetic
acid 6, R2 = H Conpounds 6 in which R2 is nethyl,
webthyslosetsa can be obtai ned by enpl oyi ng et hyl PCT/US2005/005130
2- bronnpropionate, or ethyl 2- brornobutyrate, etc, in
1 . .
mlxturQ q%‘ag)tr F%@E%&L ergié(g{r{:%gf .Eug,ﬂgs g}ggdmgﬁﬁ@iﬁg%%{xﬂtlﬁeesalf desired,
to obtahmbﬁkmwﬁgb‘& cbres 0 Stiileble dcipiEmns einy; Impatllculaadiltbrealchras sugars,

includipg AR CRCRS RSO 3 g%h%@zgﬁ ﬁlﬁéeb%gaérgtlglé%ﬁ ap ofor example,
maize gthfcﬁt Wﬁ@ﬁ%@? Wod Badoh] S04 5])5‘3 ryg Pd¥1ﬂn g?&%?h methyl

esence of pobtassium Cyanl
celluloeé ﬂlgdmxypl@pybmatbﬂ@emdosag qulmnlmarbcbxmlmﬂhylcellulose and/or

N S T I VS 10 (N

linked B{)@%ﬁg’:}(ﬁyﬁéhcﬁﬁea&% of flofHiy 8did bP aaRdkiEoftdi6h as sodium alginate.

yphenyl aceti'c eSters 18. Reaction of the latter

d h
AT TN ——
sugar dofutibAb EaTBshiRAL Whick tsh optidnddy? fohthBdim asdbiQ4ls, fdlgvinyl

bromoesters 19. [0109] Schenme 2d jllustrates t he
pyrrolidensy 6rbppel gsi. Pekeilyipse glysab gnd aiitdgnium dioxide, lacquef solutions,

[
and suf{RAELAANRIBTUELBTE Gl e, To Pt SIS ERARTH BOgdded o he
tablets i dtdpes c@dtinge ﬁcirnéentlﬁbﬂlonlmcﬂdi chamabteniyé difétrent contbémations of active
are first converted to the correspondi ng obrono
compoysd dpsss. as descri bed above. The bronpesters 20 are
then reacted with a sul fur nucl eophile, such as sodi um
[0138]t hPldranaedudicel p:repewitfoms svhidhecan be nessg orallyrigclude push-fit capsules

ca to ce rs 4 =.S. O 10] Sch
made of el L P BRoCAF IO P e TR BT G b P Bs g Soch as
glycerolkﬂ'rgﬂ%l‘@[‘ OTRIBIH AR CARDRE ¥hieith i B8 befive 1¥1§reﬂ[‘6i|1ts41n aliniixture
om the correspondi ng phenylacetic acrds 14. In

with ﬁtlen 8310b o bethse.dinderresugle peigarthesy e@dfqr dwhrioppis suelyasalqor

om. ne and.thi.on ride a h
magneSlaRtr G Andhep SR S e et i BBl S h fffoounds can
be dissoRR8®r SAPRAIEIAS saitd]CRINGS, bt asﬂfaftytoli'l@ liquid parafﬁn or liquid
- bromophenyl acetic esters 23. Alternatlvely

polyethiensalzeds. kl aaiéitm Slabﬂa?f‘és sanrhsy addsdy i @dmu#ﬁt@nﬁ fier oral
adm1m§&£t%n h%ald er Sﬁ%ff%laguc zlcﬁﬁlhfs'trﬁﬁlaﬁ on

roce ures are en reacted with a

bron1nat|n agent such as bromne o

(01391, Brgpioedl iR wRtise: (e GORPPUTERT i ake ByeufB o) Rlils plozenges

formulS&HSh Sorventidind gnhpounds can be transfornmed into the
aner capt opheny acetic esters 4, X = S, as descri bed

[0140]pr lgé)/rI é)d%%ln%gtratlon by inhalation, the comp ounds for use according to the present
invention are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide
or other suitable gas, or from propellant-free, dry-powder inhalers. In the case of a
pressurized aerosol the dosage unit can be determined by providing a valve to deliver a
metered amount. Capsules and cartridges of, e.g., gelatin 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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[0111] Al phenyl acetic acids can be transforned the

correspondi ng phenyl acetonitriles by standard
wonrersgBasmat i ons (see Scheme |g). Schene 3 - PCT/US2005/005130

Preparations and interconversions of phenols, am nes,

[0141] gag}g <Sppt bt :{] éj% }}%ﬁﬁgt%d ?orqgg%ﬂ%%ﬂ a&ﬁin%trah%ﬁ]bgq%j?&gon, e.g.,

eria reparati o

by bohﬁsqaiﬁ@mﬂﬁr ébn[lﬂdol@]mﬂs(ﬁﬁﬁ Boendhtsonst for ﬁij 6ct1oamaﬂ &8 passented in unit
ehydes required for the preparation of th

dosage oS o PGS 0§ 1 W@Pﬂoﬁ%wlﬁ?@e@o}‘i‘ﬁ@@& aQFlP@Pr&é%FV piiys elhe
compo&'ﬁoﬂﬁ%a% th?efeﬁlcﬂ ?(?kﬁ{e It eﬂsﬁnﬁes$l'u§18ﬁ§61]"’€r@]11§fon§‘ﬁ{jéﬂ}} Saqueous

Pout &8’ are avai e to prepare
vehicles pariodan ¢dntaog fopnelutoo agénjzs suehl ag shépeBdingnstaliiliaing apthowdispersing
some synthetic routes to, and interconversions anong,
agentst he conpounds. [0113] Route A represents the synthesis
of phenols fromthe correspondi ng brono conpounds 24.
[0142]1 nPhdmnacmmﬂalefprmmmdms dompacentgraliadiningstfation inddede/asgueees solutions

into an or hi d
ofthe asge pGBpRRTE L ylchy PR oo AL A X Ry RIon L edsire
compoﬁﬁdsﬁﬁﬂ%é'ﬂré md%apﬁrobn%toﬁlg'ﬁg@fi@@ﬂ sigpamiidls. Stiteble lipophilic
onpound "25 i s then conver to the phenol 26 either

solventsy)r aehielss inphudgetiityoeilasich gs qumleébﬂaﬁbﬂéﬁhfm fy'@d agidepters, such as

ent oxi.d as descri [ .
oy oS B MR e [l B AR e g
substaritel WhdhkintReseahevibedsitg oe thelyispotisibal sunh asisbiuhychrogamethyl
per oxi de, as descri bed |n Journal of Organic

cellulogh spsbitof. pr doxdran. Optiopalys the suﬁmzﬂn q@&ﬁl@ cB)nltaéB sitablg stabilizers
ol PSASATAERE T Q5 AT ERTRRUS IS0 8 685tk o
highly pbm&d&disalunhm Qfﬂmna:bfveblaﬂteiaclﬁlva iﬂgedielatatah\be ibpowder form for
npounds npl e, or 4- b 24, Y
constitiingy WiR RSV LR FIEIor: BE e PYER ey VUL BERERESST 1 ho
br omopyri di ne wi th aqueous acid or base as descri bed
[0143]i nTRecomfowsds cadMiso besforagated 19 460tal cPmepostiions such as SuPPOSﬂOl’leS

e o PR R B S BB T 5 e
l b hikgsmel besb
carbov@x@? %l}}eﬁly@&le\g@f&lssdﬂ ‘]‘e_)g‘ée@? f@iﬂ%@é@[ ].(1) ]c-)?g&i 25 utélé Eté dyl’temperature,

yetarersehdlé'@érats)onh@npoMfJ& on of a phenol 26 into the
correspondi ng thiol 27.

[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 sparingly 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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hi this procedure, described in Journal of Organic

Chem stry, 81:3980 (1966), the phenol is first reacted
woi2ods/odoazet hyl t hi ocar banoyl chloride, to affor #8CThS2005/005130

i nternedi ate thiocarbamate 28, which upon therna

admln{sﬁeée I%P%cie trﬁ)ged regialfg\fn%%a be%ﬁ as(freg\éer é;ﬁrgﬁf’ s S;ugh a%ftflgsredd%scrlbed in
U.S. Pat. 88! 584077098, 916899] 5520369713, 598A120; 40@ne081d$9.31 from
the corresponding anmine by a diazotization procedure,

[01465° c%@@ﬁr 5%3‘3“ éoﬂv APk Gs A @ﬁ&ﬁ@ﬁld@?bméj 4o ¥oh BEmployed,

his Feacti e am ne react
although tibually tat the Kogtaif grdater adxficityd Additiohadbypthe compmiunds vdn tehdelivered

using JpRHATelae S5l St ors SRR athle PATeabofeelid ylrgphgbic

polym@fé@bﬁﬂéﬁm%fﬁ@ Igles n}%‘htl@ hedte! vaMamy @?@s cﬁ%ugﬁﬁ&llrgﬁgsé Raterials have

Organic nctio Group Preparations, S. R Sandl er
been eatabllished Kad ane wihldmwnd)yﬁhewm@ﬂ i ddart. pslw&(ant:@r@lﬁéscrcdpsules

the.c ano _co sef ul
can, A4S0 B0 AP AT FHEE 509 SOTONTIHG AGEHyas p to over
100 ddy@117] Route E represents the conversion of the fluoro
compound 5 to either the phenols 26, the thiols 28 or

[01471t h %pggia 3 c%%tc%l coftrfdatasf?lo 8%(? géi{ I%Jﬁr%]g S 1%3%)% g(ojl‘f&) B? géi%ilase

ne

carrier@fof exdipitite. EQimprpondich @aﬂﬁﬁf&tﬁ@bmﬁmﬁﬁhcmd& @it pready titnited to
The net hoxyl, group is then renoved, usin

calciugcarhonate, ¢FHR nhpﬁnhatfnw@%rsu&ﬂrrﬁ»rﬁ%}?ﬁﬂ?ﬁm%ieweﬂves gelatin,
2%@@ ernatively, the fluoro
andp rr%is)glrl}(ﬁ]%ﬂ% lr%%éyd\%h% h a nitrogen nucl eophil e,

azide, to afford.the

, exa
l0148koPF@§aeﬁawﬁ og%nx t96h sl Tk e g Praredt v cpsipg guelude
compc%ftg)lﬁg whfef%'i eelﬁgﬁédfeﬁt% HS @oﬂ%&méd fnhal {Hta Hﬂéd’ll&"@ffectlve
or ds t 28

|de am no conpoun . hi ol s
a.mourar dhe bmaumteuf Cblylpoma«m admingteredwill,|of oomsec bnmpnu@erﬁ on the

subject ing Qi edne ot e b rev PR R iy R Rbfer of

adminfsRANEG SidOMe ?fdghféﬁt @ﬁh@ pre¥driin@phyicial) D&ertnhinabithd€san 2ffective
via the Curtius rearrangenent as described in cr ani c

amourgysnwplé siéthin the chpability ef %F%ﬁ@lleﬂ inghoart, pypwially in hghf of the

cedure oxylic acid is first converted into
detaﬂ{ahé)sc & %rﬁyllér&llg(%%y reaction with thionyl chl or| de.

acid chloride is treated with sodium azi de f
[0149hf ]F BF vt goEpeupd used; ip ghe mpthed, of hgpresgal ipygniion, a therapeutlcally

ettty L0 T By B R o O bRl B L oL PRRE®

[0150} M%@%V&h&?ﬁéﬂg P Pebatic sHigdty 5 e rpuiits greribed herein can
be detERHRADY dtendBed FRarRlcduital prbditek it b@Bcudires or experimental
animals, e.g., by determining the LDso, (the dose lethal to 50% of the population) and the
EDsy (the dose therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effect is the therapeutic index and can be expressed as the ratio between
LDso and EDsp. 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. The dosage of such compounds lies
preferably within a range of circulating concentrations that include the EDso with little or no

toxicity. The dosage can vary within this range depending upon the dosage form employed

39



can be effected in a nunber of ways, as described in
Conpr ehensi ve Organi c Transformations, by R C.  Larock,
woOChsPatd4d sher s, 1989, p 963ff. For exanpl e, tReT/US2005/005130
carboxylic acid can first be converted into the acid
e . .
R e o T L L
dosag®éart Hmeclmmrdley thietitndividoal phwysiniah én vaaﬂthmpmls:n’t'ﬁ oondition. (See,

chlorid VI t hen ffo_rd he nitri 1. The
.. Fiel ff 4le gnin éﬁ%{f@rmmfé’é@l BETS 0F Bhapidcss éﬁhﬁde 7,

for exanple by enpl oyi ng diisobutyl al um nurn hydri de,
[0151 s The smoihieaf active) cumpraind dliat cirebererembinethwith endaciaér material to

Soci.ety,. 107:.7524.(1985) . 20 e .
produgHFEs Gelk Far e g M K QkPBERYA HEndet Weeat UERISG, PRgRemmalian
specie§, O SRPPREENS RbACH LIRS nibtratiohl HERIEE 28 b @Bn &N ghidle, suitable unit

effected in a nunber of ways, as described in

doses foyriy ednepmsinde ofihg @rﬁsemnmmﬁm pmtﬁbrmxgmptﬁypwf@rabba@%mn
betweetgﬂ%d:> 151%' %Q&lt% & 818 £ tl?e% ac%1% tompSnd® )%‘Bi%ket%eci E@t dose j e §s between

C aCI II‘S CcO verted

500 mghd abdud @ S0@ g gd esﬁfot@@@femawmt dokeis batviern Soonfp@ba@t 1m0 mg.
then be hydrogenated, using a catal yst of palladium on

Such ysdk dasas @@rhfcﬁﬁiatl@steaﬁél meedhinpnge pIaydoF FAMME 2 Aed, 5 or 6 times a
o oA, ARG g2 8 OB BBl 0 ks s
the raripedifiodieto %Sut‘jk‘ii)ang pbedkgd welghunfrsabjeéuﬂee a&nmnstwmn A preferred
Chem c i et 79: 25 956 fford.the
dosageScihyieut S50 15 e WOIRR T HAPbob pAB RGP ofHgh therapy can
extem%p b ALRHE: ONwERR P hRAhs LarfiGR 5Ok 6hsed, RRRL 8CHIiPBe ﬁﬁ@erstood
deprotection of reactlvegroups during synt heses [0121]
howevEhdhghnspeaifietdose kveldod amy peati¢ula patient4villdgp endray a vanety of

contain reactive .groups..such as OH .SH and NH2 i ch.
factorg G i RG R RCEAoT PO S PIgT I dfe PPy Feihs
generd) hegR 4&:esnd dPNCIT thy ﬁﬁﬂ@dﬂiﬁb]@m%ﬁ‘r@aﬂécﬁ itAQtihe ahffoute of
udgenent of one skilled in the art require

admmptr@ﬁ@mtth@ratq)@ﬁ pr@etlgnmth@rrdrggsrwlmgh h@vegzr@‘fjouaiya)een administered;
and th%x a Ot[}(,e ott tﬁ&% P {I@é {hlsga%e Z]}é go é ﬁ}G?%)Srpas f? Qa%fl cﬁéasscg(gcy\@y those

ofskﬂahitaeaf@nt and renoval of prot ectivegroups is
descri bed, for exanple, in

[0152gRg%ﬁI{7w %aﬁ'ﬂé’%%y f%&iﬁ HESY mie¥o1dt t¥ert bR LdANdr,

multiple times per day, or one tlme-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 to 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

individual patient response.
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[0122] Schene 4a illustrates the protection of a
hydr oxyl substituted phenyl acetic acid derivative 32.
woherspsogaound is reacted with PCT/US2005/005130
tert-butyl chl orodi nethylsilane in the presence of
I m daz he silyl ether 33. After
react |§$r1rﬁbl%9t1%1e?ge??@’ed above, with the internediate 3,
[0154]t 0Ashbied AbbVis thpr @heotsds qfithdpretenBventien wilb e sdme mstances, be

used ir q;q‘;gbep@nf;gﬁg&%&,eragggﬁ}gggé to b itout & deiied HERE Veletsion
I [ r f el

o s B ERUETIL R s O N QBB O 5 2. Tumer,

N. et aarRiroE za;mgl RéM(@%WlI 8y 941HQﬂﬁlerpS 112511761[6@1328? (19881)82ﬂe 1&@ 178,

D% B 00 T AT OB TR b st

have niv%éﬁéa%ii %%Bncﬁ'rtm QRIREIA Yher§p1bPwitH Oral bgbrﬁ (s@é @ flﬁ[ahler R,

hi oet her 35. This conpound is reacted, as descri

J. Clmaﬂmmw et & 1999 8AnEdS atle United Kingdosy Prosprstive @@t@aes Study

Crou YRR 30y ChET1S492 SRS BB RN, BB Tinars

IN ENDUCRENSHoGY: ANID B1HIR B8 Mk} 6%13&1@&@1@ emz)yﬁyai Y eat BootsBYSeSLouis, MO
are described in PROTECT

1997); Srraasspo Iy Rz drs, e, qu @%&h é21ar9&8r:93ée fpniffy Rs et al., Clin.
Ther. ({000 1835, FBm%fSii eddi19 J%Q«?'(‘E dé%g ol has £ At G oto, V. ef

(pr ection of an’am no-su St Itute eny acet’i c aci
al., Didlseti Mad.i(¥296).13T66- 3(70rri§wua1gd>v1c$1 Pedmt & anilioh(1998) 82(12A): 3U-
170). Fhescaiies Boraesta et v pidary bt giian B Hather
TRt Shckart on at ehs. rhe [P ¢ ™ 2P
includéssadntinhiratieh ofDegingle pharimangutiesl dngager fofthuletiomwbidhcoatinls a

af f ds th final odu 012

compag P e S Graer it AT SO Fid RS M g v e agonts,
as WGIPWSMWQ ﬁ%nﬁi(fdﬁ"lﬁﬁ' cacR¥ctive\Abef¥iB @R @wn

and P.GM Wits, Wley, 1991, p 327. Preparation of
separaterpfiaunangatioal @asﬁgﬁémléatmn Forprammie, aiconyupé pf formula 1 and an

HMG- ?é%a Iglllé{alet}%‘?l ﬂ %B”%%%g@‘imétg%ﬁgsﬁa%'ﬁ%ﬁ%@%ﬁ%ct%g?tﬁ& in a single

oral ddsligé d:(ﬁﬁbds[hdnh ﬁloﬂra& a tdb0st o ¥apEalepor darb@ptit caBbbadylrittered in
acids 1 can be converted into salts wth a chifal

separatgrrpldosagriormylationy Wherasenaraiadesage forapulations aks 4iedand
) s _
compo'is.lgﬁto’k fc;%gﬂ{{m s grgeno? mdi x&&lagﬁal z8fivd @fs cglhﬁe h&RiHidaRs at

el ease of the re
essentially the same time (i.e., concurrently), or at separately staggered times (i.e.,

sequentially). Combination therapy is understood 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 formula 1 is
administered in combination with one or more of the following active agents: an
antihyperlipidemic 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 statins, such as lovastatin, simvastatin, pravastatin,
fluvastatin, and atorvastatin), an HMG-CoA synthase inhibitor, a squalene epoxidase

inhibitor, or a squalene synthetase inhibitor (also known as squalene synthase inhibitor); an
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acids, then affords chiral 1. Alternatively, chiral
carboxylic acids can be converted into amdes with

wohoosagozam nes, such as, for exanple, (R ) or ¢8)/US2005/005130
1- phenyl et hyl ani i ne. The resultant diastereoneric

am des can.the r at t ogr a
sy o IoR P SPUEIRR FOGERER BT By h Oyt & miinafide;
probuchl; s dtaid 5l ¥nd the SAN RereHMRAWISaidan dRlSRRAMBEREon
into individual enantioners b y chi ral HPLC. [012 In

lnhlblta]d aiehi asrf-sitdsterol e by acih bespipsteantanion gx¢hangs weity $15h8S of

he co und be. se ted..int
cholestypaniboraeupoLl R PR ERS] SR it d dtsltif hoxtran, an LOL
(low d@ﬁﬂy@lpogfdt@ﬁ) fe€eptdiandRerdbirA6s, Slicht fse1eRbme bedsfitiate,
Schene Nonmencl ature 43 44 45 Nonencl ature [0128

fenofibrpie, anshgsonfiiizol vitaminsBs (lsorkow 25 Patidertae) aad the Phann!weuﬂcaﬂy

accept%ﬁé 's%’l%&hé{rggfo%cg%@ ?l%eggagf rglé[%ﬁ{enc ]]2 gf? nams% oé/ah&obalamm)

v1tam1ﬁ) m mmwm%e:wﬂlsaiirﬁcaaﬁydl amd mphﬁamicbmumap Iaml&ykl&imattmﬁamms such
npounds i n which i.s C are. name

as vitagggp {viad Fy g Ao PRI BoSEr AT R R SR
anglotérfé oAk ge}{fyn(fé) fSindfa tptl'fzélw%t Agg&‘@g&ht:ﬂ thhibtd®, such as

er| ng Syst'emfor substl ents 1s shown on conpound
ﬁbnnogen rdceftan hntTgvmistaiies gbfcopﬂmm Bp(1Hs dibriab genaesaptarcntagesists)
Schene

and asiyfing ARIITAARY o8 CORRIT o DFbie Josan heergininRsiR ) - ac

combifitic vAfH frorétflar 5neTarddftld1'1@f Qﬁ% Bydid @R ¥tamyle, a combination of a
2-trifluoronethyl -phenyl am no)-acetl c acid;

compo(ind biff throwla Bwith jah [HM G nqdupﬁgfny]ﬂl)hl’(or (e.g., fovas%atm simvastatin
and prgy@s%%l{lgaré %éftr%xl uroa{ gonn%o%d of ?()enr}{llletc’ f na\fllﬁl\/ﬁfé&vfe(ﬁ&'ta%e

inhibitb¥ 4dd 4@ bRERENY! - phenyl ) - 3- (2-fl uoro-5-trifl uoromet hyl -
phenyl ) - propi oni ¢ acid; 43

[0156]2 %\g tll}{glt %‘1‘3 of Joﬁﬂlﬁh?foﬁ%érg%) 3%2)%%‘_%%)11 tfoatins bbdsitl 4P bBesity-

oni ¢ acl

relatedwwram h\&l?c(réiﬁtﬂlie édnupnundmm%ohﬂpllaamah)beeﬁeyﬂlqemas(eam xi f |
uor onet - phen -acet am de; .45 (4- . . .

combirHion i gtk Yepﬂ %rypacigﬁmwp&sws%% diethReamiany -

mazm%ﬁt feﬁﬂﬁféh‘ﬂnee HBYen @%b Bine, Parlifl %3%?&109%t&%geﬁh9fﬁgents

armaceut | ¢al Conposi t 1 and Methods of Tréating
sibutrabiine @sstsointestir@bliphst mdnlsltqr@ (LS&Oljl a$ erlisttlpatblepianswiQthertagents

e ST HBEER e B EDSRREA VL5 B e 1
be effdlifEFuBSd RboBbiitiBh ¥RB R ekibple, SRRGHRPLilé ¥Nenterostatin,

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, glyburide,
gliclazide, glynase, glimepiride, and glipizide), biguanides (such as metformin),
thiazolidinediones (such as ciglitazone, pioglitazone, troglitazone, and rosiglitazone);

dehydroepiandrosterone (also referred to as DHEA or its conjugated sulphate ester, DHEA-
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useful for treating an inflammuatory condition,
treating diabetes, treating hyperlipidema, treating
woyppesrogedsceni a, treating obesity, |owering trigtyamseiodeosi3o
| evel s, Iomering chol esterol levels, raising the
Sit 0t i
SO4); a?'ﬂtlgliltcn’?%o 006r NI I1ﬁglbgr8ﬁ bz %uc!o'sﬂgﬁlﬁﬁﬁit% (Q.P:ﬂ & QEarbose,
mi ghtdl eatﬁh@ghmeﬁtpiwﬁlﬁlﬁfﬂe €n owithetid aﬁ)ﬂtﬁﬂg]of Mmmmﬁmmnbn@ amykid),
he i nvention can_ include conmpounds of for

other 1%%1%11‘1 FecEaigepgues (ich a espaglstide, pglopq*., @P@B"f‘te%}lg‘%} insulin, as well
as the Q%% Q% &g&ﬁ? )gieag)% ﬁ:L ﬂeﬁﬁﬁé%{h&:ﬂ%cl&%ﬁ@f al, the

sul t e carrirers or

01581, i seabplemrrymBReBRs foibaisekof e nmegulibal iy

hype:rh?ﬁ({1 Ye%uﬁgﬁyﬁgrhpld&hla dnﬁﬁ%ﬁ@ﬁ&ﬂ%%'h&aﬁons) wherein the
co ogi cal I'y accept abl e dose”

compo‘updl'sabfrfanmﬂ@ dicenbe pifeasivelt utofl in eamb.mat'ron with, ifer exsmple, statins

a sutfi c nt anou nt of.the
(such g5 e I oo PraVIRL AR R AR BT P Bhndiiieog (such s
colestif&lldr Icﬁélestwakﬂmaemebm@ Béid] proBuddE et aedn emnanmesr yigghin C.
resu al | | eviating a synptom or conplication of

v B RO CERRI bt B g,
effectiC@iimbnt iofl 60¢ Pohateadtivehgenss se&rctedtfyomthefgnoupnanswtmg of:an

antih &%ﬁ%ﬁ%ﬁ{@g‘%@? gg&%@}ﬁﬂlrggwggggﬁo grﬁ%ﬁtljgg/ﬁ%a]{lclﬂg%e;ope%ic agent,
such a? A @ﬁﬁ@s‘f@r% hio &R {ERREbO gf?:”?ﬁ ARG AWMelifictase inhibitor,

appropri a phar maceuti ¢a I céptable carriers or
an HM{- Doe.rstyathasmmhﬂmtnr kaesqﬁaiemd:mmtdtse: imhibitor,@pasqualentssynthetase

solid, sem-soli seous forns a
inhibitpiplsprironap surte sypiinee B ERT 8T8 ahiRne R b lkro!
acyltraglgi}eﬁa'se ﬁ]h%lfdreﬁob&o'l‘tﬂir&ﬁfr% ack@hid 4 th@ RElts tHSEHR fidcHahfde; a

njections, inhalants and aerosols. As such,
cholesaamhabsczrpnm inbibitof; a bile @&Wueﬁﬂ@ntmom@wh@meéwa, 4 Jgw density

vari ous di,.n t
tipoproi S aRieRiotiest P R P AR Pl i g e
pharmh&tuﬁ@élfyaééb&ﬁﬁblé Qdﬂsﬁhé?rbéiai/itﬁﬁm By goagiroxiddne vitanpou Iﬁﬁdblocker

can be admnistered in a |ocal rather than systemc
an angiedensiy 11 antaganisie po engeteass CoRYREENG @1zaeis et IAH.

oA S AT S T PAYFE brce
receptdofpatis it adfdMyIdi\easplb‘igmu@spa-@lmﬂblﬂasednlhlbﬁdms,sother insulin

carriers, and conp d tg tabl
secretaapanes, 17 oG GBI THISER LBt (5 NFCEERAIG) of o Phatmatettical

compo%ﬂ{&lmséﬁﬁ Al aboRE- d@%@%%@tﬁf&ﬁtsby the intramuscul ar
I ntravenous routes e conpounds can be
adn1n|stered transdermal |y, and can be fornul ated as

Kits systained rel ease
[0160] In addition, 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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dosage forns and the |ike. Conpounds of fornmula 1 can
be adm ni stered al one, in conbination with each other,
wonodasieyz4can be used in conbi nati on with ot her PRI@SM05/005130
conpounds (see Conbination Therapy below). [0134]
bl e fornul ati ns r [
oronr B0k R P8 0 il e B ELF R g ot
understaﬁﬂfﬂfalﬁ pR&rdSiiniguaaanye ihlash hreﬁ’lmdeadmlpphmds tli%Aare]ﬁ‘bferred
which is incorporated herein by reference.
above almaé@%arly fogpe eorppauagds proyided,ipth erFéan’@&@%FB}Wd rug
delivery, see, Langer, Science (1990) 249: 1527- 1533,
which is incorporated herein by reference. The
pharmaceuti cal conpositions described herein can be
manuf actured in a mangegAMEipg s known to those of
skill in the art, i.e., by neans of conventiona
m xi ng, dissol ving ranul ti dr agee- naki ng,
| evi gating, enul si @%@5%gﬂw%tlng, ent r appi ng or

[0162] | BeRiphllNI&thoEs. PAR 6§§r§ﬁ§ns lﬁbavﬁlg IhAiiRanaRE bedgenRehsitive
excipients are nerely exenplary and are in no way

materialf wefet ¢qmg1uctp@m§r a;:@tmmp@r@tqf &) nifrpgencigpperdmipsd glajswsee:
Unless rg?ed%%&ﬁgeylm rv%%@ elasfro?l)( C&i‘]ﬁl%l% aft Xna%’alﬁlﬂi;eos%%géeg And

em | n an gqueous or

usedw1tﬁ6ht\/fﬁﬁherrﬁm1(ﬁbat&kﬁl veget abl e or ot her SI mlar oils,
synthetic aliphatic acid glycerides, esters of hlgher
| : 1{% 50466 mesh
L S R S
accordingd0 tloprotoagbelt $till, Sﬂahp;aandi Muragdebitgs | Chemul%’l&‘ ¥h @923) Thin
agents, stabilizers_ and %reser Ves. rably.

layer chlaoémﬁswﬁ@gv B¢ Resoriged Sone Droroand pbles ouiebesr S BP APtk (stica
gel 60 PEIL, A aﬁ@l f?'(st‘s QePe viRhAEEd %hyoﬂgnw%ﬁh@bﬁgbﬂaéﬂtfouowed
corrpatl buffers such as Hanks's solution, Ringer's
by an ap&pmpniat@mmmlgrmgpm ol ogi cal saline buffer For
transnmucosal adm ni stration, penetrants appropriate to

[0164] tR8clBA thhEietit PesbRariRe mp/m)es@e@faewm eebordedidme a Varlan_ Inova—400
formul ation, Such penetrants are generally known

resonangetRpeeiremetpn 1H@iMBmhemmﬂ shitipriisi S YR PAIHS p%rhamlé%p(éhwﬁeld
of f.or i n
rom PRGBSI S B P i) 26724
DMSO 812,505 a9 iierinal stdilant. t'H SMRinfantation $s mabﬂeei inrthe following
ounds to b e fornul at ed a(? taglﬁets P
format: avrgg@r@i pretapss gruddplicines.singhe; didopblsh i trie eén& “quartet; m,
multipleﬁ,/ g&rl.g:?gl'g cbﬁstétﬂgzg /)% 8052 S.Hti,ﬂig kScte@Elsts, pOMitiitassignment. The

Sus I‘ons an
prefix app is occasionally apphed in cases where the true signal multipRicity was unresolved

and br indicates the signal in question was broadened.

[0165] Combustion analyses were performed by Robertson Microlit Laboratories, Inc.
(Madison, NJ, USA) and optical rotations were measured on Perkin-Elrner 241 MC
polarimeter and reported as: [o]™\ (¢ = (/100 mL), solvent). Melting points were measured

on a Fisher-Johns 12-144 apparatus and uncorrected.
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like, for oral ingestion by a patient to be treated.

Phar maceuti cal preparations for oral use can be
woho@iosedo by m xi ng the conmpounds with a sol i dPCT/US2005/005130

exci pient, optionally grinding a resultingm xture, and

prepa TR OSSPSR e,

dragee cores. Suitable excipients are, in particular,

fillers such as sugars, including |actose, sucroge,

Mgl Lol , or sorbit ok, cellul ose pljeparati ons su as,
for exanple, maize st%ch, wheat staggh, ri cBr aret ™~
et 2 st arch,Clgelatj n, gum hrag canth, metdqyl
cel bse—Prydr o ppy| Methy| > ul 6s€, sodj

car beXyrat;hyl cel | ( oy nyl pyrr ok dene

(PVP). |f desired, disintegrating ag‘é'ﬁ’ts can be £

such ®s the crossl i%iked pol yvi nyI48pyrroI i done, %gar,

or alginic acid or a salt thereof such as sodi um

al ginate. [0137] Dragee cores are provided with
[0166]s u2-Chldre-Sciwidlupragssthfdenztdié aciddp (04 enolr was dissaluedia

sugar sol utions can be used, which can optionally
dichlol%ﬁ{efgﬁahe (P00 MBY.2Pb Gwhidhal 45 th&PAdaet Myibng Whtoride ¢026no]) and

car bopol gel, polyethylene glycol, and/or titanium
dimetlwifgmnml,deﬁ%qm& %J@rdthoyn&}e sahignisuyera o Ve gadercvacuum. The
.+ sol vent r. ' '
resian G Y R P Sl USRS 00 Wi At

1 houritEtegtivdntwire @emoved ihdehedacidgiréssaredo hfferdetht diazo ketone 47. This
conbi natigns of active conpound doses

. / . [0138
compoPnG s B0t issoBise BE SR (U B TN 11 g gty eflu
. iy - F : |
0 YT o0 B0 el e
minuteg tRsiolwicnewas @otdd, flergd yodthelfilvate seisbona@htratfii¢o afford a residue.

N T W A R RN R R
The atRd¥e é&@?ﬂ%ﬁ;&o@ﬁﬂéw tyab HREJIGAhSnStHATd] B ﬁlﬁ? fnd4 solution of lithium

magne earate and, optionally, stabilizers. In ]
hydroxid¢ monelpsimite §0.02 hol)do water (2omio wvadaddedh The mrpgresy edcthie reaction

or. suspe I.n syitable |iquids, . such a.s.fatty gils,
was mprRE R AT (W et e eoriplet e et ks SeRivied Lotn lphed
hydroch8Hid dcfl) and bARickddZRits cttan iR sxddetvasilrledad Rehedhirard to afford
for oral adm nistration should be in dosages suitable

(2-chlqrot5-wifieranarthyliphengl)-aestic gooh4dd] For buccal
adm ni stration, the conpositions can take the form of
[0167]t aUkRE3h®ibdve pestgasref diffsiehabadoicrciBrmebé canaitedinio dre
[0140] For_ adm nistration by inhalation, the conpounds
correspdingsphenylaestigiashlst o t he present invention are
conveniently delivered in the formof a n aeroso
[0168]s pThy a¢id @8 €00 Aniot)whs dissolved in 1,2-dichloroethane (50 mL). Thionyl

chloride (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 mixture was added to water and extracted with ether.

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

[0169] Using the above procedure, different phenylacetic acids can be transformed into the

corresponding bromo esters analogous to 49.
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pressurized packs or a nebulizer, with the use of a

sui tabl e propellant, e.g., dichlorodifl uoronethane,
wonroashigesof | uor onet hane, di chl orot etrafl uor oet Ranais2005/005130

carbon di oxi de or other suitable gas, or from

PrepafigR e a-Bumo geb oS RB e Ehfietonic il S B9, .7

by providing a valve to dellver a metered anount.
Capsul es and cartridges of, e.g., gelatin for use in
an inhaler or |nsufflator an be fornuB I ni
a powder mg of the CO H O]
base such ak |actose or gtarch.[0141] The conpounds
can be fo at ed for
i nj ection by bollW
i nfusi on. FornGfations for
in unit dosgge form e.g.., in anpul es orgd n nul ti dose
containers, with an addeé;preservative. The
conpositions can take such fornms as suspensions

solutjions or_emulsions in oily or aque cl es
(0170151 TeioTumataY PoRIbAHEaE B (g 1L 86 LR Ko ihpe fraeyirofuran
stabi lizing and/or dispersing agents. [0142]
(100mEhaA rauin dat oifmagmlslatn el Wes adid end ghreahixture was warmed until

ot At 0 S BRSO AR, B
maintaptARe AR &tiP fhetnli&agn@éiﬁm%s%ﬁﬁﬁh’éﬂj SA Galti e opﬁlﬁﬂlﬁfdﬁ@ ZS

appropri ate oil eCtI on suspensi ons. Sui tab
chloridei (P Qphel) iirctesrah, 60 v \Eélse%ldﬁ(i}cThﬁj@Dﬂmet\yanmﬂQtalned at

s 3080 SETF R rt b BIJRH G BBV BT B v

maint2A 8480 95°C s EGE bRIEréss S PR FERNISN Gas nmmbwdrbysmbst mshe
whi ch increase the viscosity of the suspensign, such

reactioagvassampiste dhbmiawistrasicoplerjand added te yagsraap eths. The organic

e e e S
tnﬂuoﬁﬁidﬁ@llphbﬂymbrdphﬁu@ﬂﬁ@%yﬂéstdrﬁlal | ow for the
preparat|on of highly concentrated sol utions.

o171, SRS U Lpre S e B s Sy O
mﬂuoﬁmﬁat]n)}l@ememegmrplédeeﬁ 50pdndrdiffeehtbromessers[io pheE oﬂﬂayl 2-
npounds can als be fornu 4ate in r%ﬁtal biained
bromoemwer% FomespoRding COmRRBGS ApAlogauLte ey aR ke
enemas, e.g., containing conventional suppositor
[0172]ba§hs | @D5cnelpwab diss@red inaatwndseachlqyuley(@d Ry %@né N-

o BUASE R 1 58 S5t o SR e

of the reaction was monitored by TLC. When the reaction was complete, the mixture was

ection orl_cehti nuous
é%ection can b&Hpresent ed

cooled and filtered. The solution was concentrated to afford the title compound 52.

[0173] Using the above procedure, but employing different esters in place of 51, prepared

as described above, different bromo esters analogous to 52 were obtained.

46



[0144] In addition to the fornul ati ons descri bed
previ ously, the conpounds can al so be fornul ated as a
wdepitosgasepar at i on. Such | ong acting formul at i 8AT/US2005/005130

be adm ni stered by inplantation (for exanple

subcut gneou Ar 1N I ' aggscul ar
Prepartifpi h B irRops b RRAL Aol achl Bl h2BREC

formul ated with suitable polymeric or hydrophobic

materials (for exanple as an enulsion in an accgptabl e

oil) or ion exchange resins, or gs sparingly sofubl

der p2fat i ves, N _oREMSl e, adl iy sol'obtegalt.

[0145] Alternatively, other deljivery systens
hydrgphobi ¢ _ph eutical co nds can be oyed
Lipgsonmes and e i ons—ale known™ exanp of

very vehicle§ or carriers flor hydrophobic ldrugs.

I n @spresently powferred embodiG¥ent, |ong-cir&liating,

i.egz stealth |ipasones can be s5mpl oyed. Such 56

| i posonmes are generally described in Wodle, et ah,

U.S. Patent No. 5,013,556. The conpounds of the

pr g | ' : | S &bRY4 BY dichloromet
017415 E ol AR D By S ONARUIT s S0 RE Y ichioromeane
(150 ndly dnbasatatigkamdatof potddsiim SBanideNns.183C1®4%; ¢/ Wore added. The

. 3,916, 899; 3,536,809: 3,598, 123: and 4,008, 719. [014

mixturgyae Sphica A REY EOTTBHPLY S0 EIRLL WER Bed opfge 6 hburs a
25°C thOVRR or 30w EABd BRSSP R 8HdiuAl BiBAYSNisIAwdH hild 8dnckR@ated, to

cost a% greater toxicity. Additionally, the conpounds
afford ctaersilyd cybmbhydrine 84.u$hisgnaiersal stagidissdlvee iremshangl i L) and

such. as, sem, pgr.neabl matric of soli.d. hydrephqhic
hydroggBicpipEits Y8 RRaVIAT AP CiAGoLiHaR Sty By LORFT BRet 16 hours a
25°C, tbREZHRE wasabudianest wih 8QSR uiBd Biith Hydrdxaleenb @R Fracted with ethyl

established and are well known by those skilled in the

acetatear The siroctavasettiodand serccotipied and theyresidye pap ghuegnaggraphed to
afford ke (AT mpRY iy RS i P R Mo c et cal
(01751 Bsedbe Ahoap SToseagD R, BSOS TpromsLn befaldehydes
were & e B et 6. vari ous. Sugar s,
ov76, AhE g5 Dl ol Bt S k) B o ARbE

dichlofHiRA 'et(h%'ﬁlLZ W doablnd hffonYSEabrbinideq0 0k @ftvad AMRAL IATRr 16
I ncl ude conposSitions wherein the active ingredients

hours aird°Cptht adlverd was ranofmlyaenpié’uﬁ h@@!ﬂb-‘ﬁthe’i hetate OgpbLivere added.
A pre%ﬁ??gg‘g(gg %ténogffg?) g}? ggtﬁafﬁotgl 2 I];ilgedso vent %V%E (ree(i!nc\Meld Iuhdeorfvacuum. 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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subj ect being treated, on the subject's weight, the
severity of the affliction, the manner of

wadoisrgedsn at i on and the judgnment of the prescrPoTmg2005/005130
physician. Deterrriination of an effective anount is

| | w,thin. t N . se skilled in the
Prep a'\gl?lpfz 4&’63%?%&@“?%‘%&135%&%?&%2 étail ed disclosure
provi ded herein. [0149] For any conpound used in the
nmet hod of the presegt invention, t herapeutically
effective dose canaif estimated ipitially from cel
cul tasfe assays orodnigtal nodel sg 50] Mor eoves
t oXijCi t g andFt@er dpeutic effica of the conmpoynds

de &t her & be defdFm by standar CFs
ph ceuti?al ptogedures—Tn c cul tTrés o

experinmental animals, e.g., by determ ning the[LD50,
(theCRiose | ethal €& 50% of the §Fpul ation) andCFhe
ED50..(t he dose th@{apeutlcally effective in 50@%@f t he
popul’ati on). The Hose ratio betwd®n toxic and
therapeutic effect is the therapeutic index and can be
expressed as the rati o between LD50 and ED50.

[0178]Co 2eifttiluoimdthgyitichot 5T{0ghmob evas désselived impliratine @0enL) and

et npelar L e RN OO M GUEb L T POV TR 46O

for 12 8&1@%61"1 33980d180hnd £1dRQ%o ekt CThOAquds®s douttbaliRdl extiBted with
osage of such conpounds |ies preferagd¥.mnth|n a

ether, amhifye enfract ivas sashddnitic ditete hydrechloris aciddhen depd ard egnsentrated

ot e TG S0RRGE P8 i

compdRiil v Aekasked HENRthe pIirofidivont s50'AL) Qi tthe sbliuzied wag heated at
exact formul ation, route o f admnistration and dgosag

reflux.c The brogedse o6 elgacting viap momta% byphy&i When 1f Was,sapplete. the
cooledlt so?utl?)ﬁlt\b%rhddéd &)O\PQCELI An%]%ngaégg wifh cther. E‘h@ ngtrfctt @J&sﬁ dﬂ%; .énd

har haco as1’s tera eutrcs,
concelitﬁhl&ﬂdnd_ﬁhe réaftvg Mas @hroﬁmit(b g eptedrtp affowd dlimathyb-&nodmbamic acid S-

d with a carrier naterial g(?rodu 9‘7%
2, 4-bt§d§ﬂg@r0m%hﬁlwbmy1)/%ﬁte§ SqeptihompPupe K- Pheo ‘§%Sa éso ed In
methaflcglegﬁdsﬁ\l agm us' Souity @Hr&&%&%*m&? tat Q&ieﬁar’ﬁh‘e(ﬂ%ﬁfﬁss of the

ver as a genera UI
reacti@Livasanbsitorad by Th€e Wher it twae comp’;mm,: tt¢§0bﬁ10tll’?@$mdé§(bm dilute

oS S BB S S L SR G B aton

theﬁﬂﬁkgﬁﬁp&QQGNHIt dose i s between 500 ng to about 1500
nore preferred unit dose is between 500 to about

[0179% ggln%gtag%gv]gé)?&é}g%gl it %y?rfg (ﬂ%n?enf %fﬁo?oqn&%;l%u{)gﬁﬂted

phenot&%hefébﬁfa@foﬁbin? tﬂioﬁlﬁenglstWél‘E&bﬁﬁ{edd ay, so that the total
dally dosage 70 kg adult is in
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the range of 0.1 to about 250 ng per kg weight of

subj ect per adm nistration. A preferred dosage is 5to
wahosos@H0 ngy per kg wei ght of subject per PCT/US2005/005130

adninistration and such therapy can extend for a

Prepaiia?zom%r }\ferr)ca etrns uoﬁ%ﬂétﬁgl h%ﬁ )—ia?ﬁgthﬂ?ih e ge(::sl %fﬁi?r ZOSe

| evel for any particul ar patl ent will depend on a
vari ety of faq;ors |nclud|ng t he act|V|ty of the
speci fic conmpagund enplo 7t he age, ody wei ght,
general h , ds/ex e oOf the | 1 teral  bei ng
treat ed; thetlrre an te of adm nistgation; the
rate of exgq ugs whigh h previ ously
been adm niste ed and severlty of 2 particul ar

di sease undefgoing theragy, as is well understood by
t hose of skipg in the aré¥: [0152] A tyfFeal dosage
can be one 1q¥to about 15 ng tabl et takgn once a day,
or, nultipletinmes per day, or one tine-rel ease
capsul e or tablet taken once a day and containing a

(018017 Boaené alisteme R ek Descb b P L G5tk ST RD was
dissolVHRLifY tPJh§dxlf$gltﬁEn gj[ﬁ%& g\éﬁd%tsoﬂl'tlt)ﬁ 8 §dtfiurR Fhi¥ BL &8 (010% mol) in

cap su es’t eas by osmotic pressure, or
water @ymﬁm yao hédad. Kihewnogressrd thﬂ‘rewmnrwﬂSInewimO&delasELC[ 0XB@] it was

compt 2R oS SaAe TP SRR BB S8R e T

extracB¥hd 884 drid doR€enfated th devli'&r compouh® 620TRE rdsltRit 62Reas dissolved in
clinician or treati nglg ysician will know how and when

methand andt5&6 aqusoys ardingsia, ( mh)e;vamad@qcb AfiarZdpprs, ahe mixture was

acﬂﬁﬁgﬁ%@@“%&f%?ﬂq L nd' e&cﬁr}a@ﬁe@ﬁ% etlESr Th m&ganbc oQ/hase: was dried

and cohBéht&eIPAdHS redfdut h@s l@hl%‘ﬁﬁtﬁgmph‘é& i a@asrdwhé title tompeaud 63.
i nstances, be used in conbination with other

o1 EESFRSHS iy B AP 50 8 R Lrponcing

mercaploRetees cin Helvdtadesl.r ed target therapy {see, e.g.
Turner, N. et al. Prog. DrugRes. (1998) 51: 33-94;
B.5- t@ﬂﬁ%ﬁ&%ﬁ%ﬁzaﬁ&%@@l 160-178; and
Prepa@ tHr?zo §’F§ et a eds. ), D?abet es Reviews (1997)
VoI. 5 No. 4). A nurrber of studi es have investi gated
the benefits of conblnatlog therapies witheral agents

{see, e.qg., . Met ab.
(1999) 84: 11f 22}
Di abetes St re (1998)
21: 87-9¢;cBardi : &d. PY

66

[0182] 2,5-Di(trifluoromethyl)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 nitrite (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 mixture 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-trifluoromethylbenzonitrile 65. This compound (0.05
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I N ENDOCRI NOLOGY AND METABOLI SM 6th Edition (Msby -

Year Book, Inc., St. Louis, MO 1997); Chiasson, J . et
wal200s5/080830 | nt ern. I\/Ied (1994) 121: 928-935; Cearfus200R005130

et al, din. Ther. (1997) 19: 16-26; Conlff R et

o G e R B e Yook oy

solutioNof dilsolﬁﬁykilwhmﬁﬂag@/aindsax A2wpl) i hbluén%ls&as a'ditied; eAﬁmeJIhems the

i ndi cate that di tes er i a nodul
mixtuiegrasyEarmein P G ﬁ%ﬁ a%&d?tqr s é%‘?dle ot s was dried
and cof'ﬁg atd® TG LiRRE @Q@éﬂrbﬁafo%ﬂipﬁ@&‘to %@tﬁ&ltl%nﬁﬁlﬁh@@“

udes admi nistration of “a single pharmaceutical

o TR ) oS RT R o

conveAétdinkd %%n@ﬁidﬂﬁﬁlgﬁﬁﬁiﬂl@@h}f&& wel I as administration of
a compound of forrmula 1 and each active agent in its

Prepa ﬁ;?e gaﬁiﬁ%‘gﬁﬁg{hﬁg g#ﬁ?p%xr rrlrﬁfkgsa%g %ﬁgg%h%%bﬁtrﬁﬂforomethyl

acetanﬁﬁ&lg,g&ﬁ)@lem nhi bi tor can be adm nistered to the human
subj ect together in a single oral dosage conposition,
such as a tablet or capsule, or each agent can b e
adm ni stered in separate orm/ dosage fornul ations.
V\here ‘epar at e dosage foPnulations are useda

30r nore addi &F;

acti jent s eaf—P#e ag st er ed—at>esse 1y the

e {i.e., concurpgntly), or at sepa ely
staggened tines {i.e., gyentially). Conbifgt i on

Sf
therapy is understood to include all these reginens.
[ 0155] ¢An exanpl e of conieBnati on therapy thes

nodul ates (prevents the onset of the synptons or
conplications associatedi at heroscl erosi s, wherein a
compound of forrmula 1 isyadninistered in conbination
with one or nore of the follow ng active agents: an
anti hyperlipidemc agermyc¥¥ pl asma HDL-r ai si i@ agent ;

an anti hyperchol est erol m Ggent, such as a CF;
chol esterol bi osynt he [nhibitor—e-g-, a
hydr oxynet hyl gl ut aryl ) COA reductase i itor

(also referred to agpstatins, such as | ovegt ﬁn,

si nvastatin, pravast WH f|uvastatin, and

atorvastati n) an HMG{ CoA-gynt hase i nhi bllg , an

squal ene epoxi dase Fsthi bi tor, or a squal ene synt het ase

i nhibitor (also known as squal ene synt hase inhibitor);

anacyl - coenzyne A chol esterol | transferase (ACAT)
[0184] nHHBnote-4- ngma-taﬁuqrenmthalhea@ene&d@ddml) Wiascigsohied in

tetrah@%SEué glroglrﬁlla)gaigt} psto uglﬁh:%&%ﬁ cgnlgd t$ 8‘% oﬁﬁrm thethoxide (0.1 mol)
was addds IThe sttich waskian@e@ ﬁoﬁﬁ@tﬂ@sﬁaﬁﬁﬂ bveiim lvure Xehigsrgad ethyl

acetaté svselrenaddseglc q‘hg %rgamc 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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chol estyram ne, col estipol or dialkylam noal kyl
derivatives of a cross-linked dextran; an LDL (Il ow

wdensiosy34h i popr ot ei n) receptor inducer; fibrateeT/usums005130
as clofibrate, bezafibrate, fenofi brate, and

g i hrizol:. n B6 r
[0185] ; %ﬂ}ﬂ%{— %glF gﬁglb%g% e 08 (0 rtnﬁgrdélgf@ﬁ e()cl n%lywas
mixed ﬁ{@cdf@ B ﬁnxt&‘r'etv&ﬁlsﬁrrBd- 2t 1t &drohrk aﬁ&vcheﬁseﬂuxed for 3 hrs unt11 TLC
anocobal am n); vitam n B3 (al so known as nicot.jnic

1nd1cat thg camplationsif ﬂm]ﬁeg\‘élons Jaqegyactlgﬁ mixys yassoalgd a‘%ﬁ]] cwgnched with
L . Th

oo S ANy G GRS it O, T

organicAagéraifeRs ﬁnrat@wecdllen@d,ednqdrmldl mhcdmrtnawd to affdrctathe corresponding

anline, Sedp BHLian (bGomPDos metndene Qi il PUuaE) ey R HEN and
(CF3céja6r dt @G?e ThE S&RRbR (;vaé aﬁ&g&mo%ﬁn Re@sAtt dthrindSTROtA6kon

he conpounds of fornmula 1 can be adm ni stered
was thénworlebiup amt\mmﬁtommdevatetra The wegaaiidieydravas drgdtand e

concenf R0 b S SR i S o AR Ot

dissolvb@ ¥ Slkayldhe cﬁldﬁd@%l@ﬁ ) ahdltHersaMdish &Ials Rpoled tb FSpd.r Boron
or a compound of formula 1 with an HMG CoA reduct ase

tribroniid(Cbl tod) wiamkdded 3Bhe utteire WHIBEMO 0 o tapeie. oF ater was
i nat | h i : :
waae GREB RSP bR T REREnD, ERPALAOR B Rt i

compot®{ 7l & 1 can be effectively used in combination with,
for exanpl e, phenyl propanol am ne, phenterm ne,
101861 5o PR{EE RrocTBEE AR e RRine ST substtuted fuorobenzencs,
the corﬁ@pmﬁhglggebﬁtﬁuteéphaﬁoﬂsawanemétailmlst roi ntestinal |ipase
inhibitors (such as orlistat), and leptins. O her
Nles \ EthylpBEnAbRaidavethie 73t ed
Preparg%l% zuggmﬁeghg%fﬁph‘jéﬁ%%&n%gén%% of }?%‘rénul a 1 can be
effectively used in conbination with, for exanple,
neur opeptide Y, enterostatin, chol ecyt oki N,
borrbeS| n, arry*) , hittS&8lne H3 receptors, |dopagi ne D2
anocytBst i mul ati ng horRegs 0 NHAc
hi n rel asing factor, ga gamma
butyric acid (R8N . [0157] S anot®er
exarrpl e of conbi nati®@iGher apy E{nh be’seen in
modul d8i ng di abetes (ox treating diabetes and its
rel ated synptons, conplications, and di sor7ders),
wherein the corrpounds of formula 1 can be effectively
used in conmbination with, for exanple,

[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-
Trifluoromethylphenyl 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 to 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 5 5-60°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) was
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sul fonyl ureas (such as chl or propam de, tol butam de,

acet ohexam de, tolazam de, gl yburide, gliclazide,
wghyosases40gl i nepiride, and glipizide), biguani B#e%/US2006k05130

as nmetformn), thiazolidinediones (such as

added. Ifb@pakr@g dask was pBbed %@ﬂ@letﬁdh@l}zkmhaeloﬂ@mo@a) dind anhydrous
rosiglitazone); dehydr oetgl andr ostero Oeé o_referred

dichloromeghans (239nLo r‘mﬂ?fsafé‘%ihf“lib £ B R0 HPL Tpyijiagms pdded
the acyl hlgﬁ{lﬁ %}Il?{?o%ca? i % 48 as TNk eg R ﬁ'térﬂ?lstem})@aﬂﬁé’ﬁélg@ﬁﬁ °C. After

such as acar
the addltw@gdak besgikte, ﬂ[eﬂfﬁﬂtmnteivd& s¢1&ed )fmt (héln i Thizmaiktge wfas threfully
man hornone anyli |ns lin secreto oques .
added to ng@éﬂ) BxLy %@M%S@gu@m 8’&6&’ e (O30 L ege i diy at frothing
was mod%er%u le@mn?iﬁlmh%tm deRoRFvhy Qd&a%‘ })%ttﬂhﬁ GHE %@e@l’tﬁi’cﬁl was
treating atherosclerosis. A further exanple
observed.oThe taybns Ivedre dhrent mntmmedca ) sbparsteenflmnelr(ﬂ 00 inglt dighloromethane

used in tr@é@eg& I dem a rhg%ts\lygsgw@g o o @hgfﬂg@p ?ﬁ\%a&e‘%r ed over

magnesmir%dﬁé'tea( 18 £9: aﬁl(pﬁlt&fecﬁ ethé HREYCalS Shs WhsBOITWitA @idhidtoMietHane
for exanple, statins (such as fluvastatin, |ovastatin,

(150 mL)pRotarytesapioraéen snchpurspiag iahhighyaewma affardsr qaionls whick was

i UL SHIIEL 38 A SOL) f sag

until a wﬂl&i&ﬁlr féieid inaha Itd@/Layafbfelﬁé Biphhsiemanmnt Vighraus agivginmd
ormula 1 and therapeutically effect.

afforded @p@ld@ Phigbrwaslieipd aggy fiosn deisepeagant 9nield Ad%: &P%‘BK{OG&YD 4-
mﬂuomn&%ﬁ%ﬁg@mo&fom& anti hyperlipidemc agent; a plasma

I ng agen “an anti hyperchol esterol eni ¢ agent,

cholester bi osynt h nhi.bi
0185] iﬁwﬁ%a O3y RSB LGP Y0 HAREBIY SYetiited phstidggetic
se inhibitor, or

i 0 SRR S SRR A

s ualene synth se inhi enzynme A
Preparatigpd] e L BHBProges) it g@?@Tm%FY> ﬁh pe77.

nicotinic acid and the salts thereof; nlaC|nan1de a

chol esterol absorption inhibitor; a bile acid CF,

sequestrant ani on exchange reden; a low density
| i poprotein receptor inducer; cI ofi brate, fenofi br/@

Fand genfi begzil; vitamin B6 ghdythe pharmaceuti cal |
¥ept abl e Jsal tsKtQ@' eof ; VI ¥n B1l2; an anti-o%} dant
i tamn; - bI'0ZKeP; _an §ngi ot ensi nS1GL ant agopis
an an S n converti ng-exzRe i nhi bitor; a p
CRJgr e%!\ ion inhibitor; a @ i nogen rB¥¥St or
ant agoni sI§ aspirin; phentiffam nes, j(3 3 adrener(ﬂﬂ3
T4y eceptor agoni sts; sul fonylCes eas, b| guani des,
- gl ucosi dase i nhi bitors, o,y‘l)ner [ nsul in secret ogog7L7es
and insulin can be used together for the preparation
of a pharnaceuti cal

[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 in 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 completion of the reaction. The organic layer was

dried and concentrated to afford compound 76.
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conposition useful for the above-described treatnents.
Kits [0160] In addition, the present invention

wonosiodeof or kits with unit doses of the corrpeam/ahszn’smosmo
formula 1, either in oral or injectable doses.

d
orsp 5 ) 05 ST oA S
was stirsal atnrdorﬂttdmpm‘antre beaafght. STEé rdab@oﬁmlllgﬁrei \ﬂasaialsﬁletiﬂyl adgding

aqueody RIOUT GG e SEERIC 53 e Ve by S} B e ongratrated o
give cBﬁﬁB@ﬁM TEEN gm%us%ﬂaw | @4d #d‘f&nﬂg § %é&@ﬁoﬁ%ﬂﬁﬁvﬂ?@hﬁca‘uon.

PPAR. Preferred conpounds and unit doses are t
HNMI%@]DC]@%DGW)@ 2B\60( (0, BHI), 4706 (st PH).conposi ti ons,

nmet hods and kits provi ded above, one o skill in the
019177 WWsd the YhHRS0oREMrE, Ak r use
[ Fn esacén gre tt%{ge ccgrfpouﬁ Eﬁft}ﬁ{a%&gfree 3 gér%r:nét @above

nitroflappbpezene end pirenyols, s eorosppoling smhnen/weltte@b'tamddh e
Exanpl es bel o>w. EXAMPLES Experinmental Section [0162]
Prepat@ir B, MBI tﬂﬂho@ﬁﬁﬂ%ﬂ-’pﬁ@ﬁyl) BV MOt AP 3k
and/ or oxygen sensitive matérials were conducted under
an at nosphere of dry nitrogen in pre-dried gl assware.
Unl ess noted ot herw se, materi aI s were obtained frong,

E.C comercially avail abl e s ries used w t hout
3 R ash chro '
X o{?bése'fverck si [§ dl s O 240-400 ' CO,Et
Jng to the prot ocol g gél 1, Kalhn, ang
(J.>rg. Chem 197S Th|n | ayer

chr omat ogr aphy was peBﬁBZ%é@QJ@X'ﬂ@ (patecoat ed pl ates
purchased from E. Mer 8iClgsiefluxaogmnigdht PF2 4, 0.25 mm)
and78pots were visualized with |ong-wave ul travi® et
light foll owed by an appropriate staining reagent.
[0164] Nucl ear magnetic resonance (NVR) spectra were

[0192) €TOradBmition of @a\éaattﬁﬂubfbo)ﬁaoﬂ@ﬁcé@&mﬁg £202.36 2 0.99 mol) in
spectroneter. 1H’NMR chenical” shifts are given’in

absolupfafrth@qb €r.0 b bt OSR Wb addedutifipayldhiarisie (72 mlatedSmbyj drartken the

resultn(l;g g/g tuﬁi\lvg%@ébxeg Jorzb EOngée% igl} %}\)/aecg%) S%ag? BESI(ﬁJﬁ was
partitibritlWetPdeh FIOAE drabwhief. €Dhd drghihie 143k adhShdPRIREAt. NaHCO; and
nunber of é)r otons, multiplicity (s, singlet;

brine, daedbsr NapSO4 P pmoen@iateé machyp to ﬁfford 220.1g of ethyl ester as a pale
yellow liquid.

[0193] To amixture of crude ethyl ester (119.15 g, 0.51 mol) and NBS (100.48 g, 0.56
mol) in CCl, (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 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 liquid. This product was sufficiently pure to be used directly in subsequent
substitute reaction. This product was also prepared by refluxing (oo, o-trifluoro-m-
tolyl)acetic acid 78 with bromine in the presence of SOCl,, and then quenching with EtOH.
'H NMR (400 MHz, CDCls): 8 7.80 (1H, s), 7.77 (1H, d), 7.61 (1H, d,), 7.51 (1H, t), 5.35
(1H, s), 4.26 (2H, q), 1.30 (3H, t) ppm.
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mul tiplet), coupling constant(s) (J) in hertz, and, in

sel ected cases, position assignnent. The prefix app is
woceesssedal | y applied in cases where the true BCGNaR005/005130

mul tiplicity was unresol ved and br indicates the

01941 8 8 B0 RS PESEGPAE BRRRLT b e

acids, baﬁeﬁpﬁﬁldfngeﬁ-brdrﬁ@phéﬂﬁﬁheﬁd@éb arBldbtalded) and opti cal
rotati ons were neasured on Perkin-El rner 241 MC

pol arimeter and reported as: [a]tl (c -(g/100 nli),

solvent). Melting points were neasured on a

Fi sher-Johns 12-144 appaEahkflénd

uncorrected. Preparation 1.

Brono- (2-chl oro-5-trifl uoronethyl - phenyl)-acetic acid

r I . .

P T o B B Lo P AR e acia 39,

di chl or onet hane (100 nmL). To which was then added

thionyl chloride (0.2 nol) and di metgyl fprmam de (0.1
m) o Afogr -1 hour the solvents were ¥ ved under O ~OH

The e @"o | ssolryed acetpate and
F3C ¢ b dlazoms /. (Q.2 nol)

(0]

ed press
nd (0.05
nmokg was di ssol ved in ethanol (100 m) . e sol ution
was brought to reflux and a sol ution 0fcﬁ{|Ver CF
benzoate (0.02 nol) in triethylam nd0(5 ni) was added.39 3
After 10 m nutes the solution was cooled, filtered and
the filtrate was concentrated to afford a residue. The
[0195]r e&ﬁu@mﬂ%ﬁﬁﬁm@s 3phed7 hwlpbiche (3 -trlﬂuoromethyl henyl)-
| Qr o- 5- tr| Iuoronethyl phenyl )-acetic acid R

acetic %‘HS\P&hYé sﬂﬁb 70g00335 mnl) mmtmsmwb@aatm(ﬁ@t HdADImol) were
stlrred%%%gﬂ&(}j) at " d?)alﬁg 52’60 :{ﬂ?) ?Jnr 1|6I I{Jﬁlréj ’g@%ﬁﬁ{cg € and bd’géedwer?ﬁgded and

the organugp}&lss Wraé dtibe@ andcemicemifated SThOresidae @dhs bhro]ﬂﬁ‘o eriffiesa tb bfford

was co the mxture was acidified with dilute
(-t R B ST - T R e e Shectchghy iptets 80, as an ol

This nﬁ’férfa@ %s WRSoIEd ﬁﬁte?faﬁycﬁ&@?@{?ﬁa%ﬁfaﬁ@)(moﬁif3%bﬂlL) 0g 4N lithium

2-chloro-5-trifluorone phényl)-acetic aci
hydro@@q@r)p mk) wgs eddedabdies ldroacelr}{lhpdrochlﬁﬂeaﬁdl(mﬂsmm iweas added.

d b
The mi{ileSy SR matted SECEHE aonle” s ex Bty Wb F G ot romgenigated. o
afford tHestid dbabduind B2 i wikitedomiat FEneMEER, MNIsOJ Bi7osrh g5 (m, 28,

chl ori de ;O 011 nol) was added, and the nixture was

7.62- 75&(?‘66}]&{ 930@%1:5@!6@&!1{) Bromi ne (0.01 nol) was
added. After another 18 hours, the m xture was cool ed
to O0OC and et hanol
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(50 m.) was added. After 2 hours the m xture was added

to water and extracted with ether. The extract was
wdnoeosessd concentrated to afford the title corpowsenos/005130

49. [0169] Using the above procedure, different

phegyl %gtlc aC|ds can be transfornmged ¢gmto the
gondl ng br om® s anal ogous|to 49. Prepara? H
r ono- 2§ or onet hyl - d - Prope@ni cyackd
ster, 52. 5852 [0170 0
F3C ' ronethy o-uo- énéﬁgo 0. I) was J[ij\
di ss in dry tet drofuran (10 A smal |
afetint  of Fagnesi um netal was added a the nixt Jb€ Ch3
was wagqred until reaction commenced. Additional 84

magnesi um (0.2 nmol® was added. The mi & ure was

mai ntai ned at reflux until the magnesi um was consuned.

A sol ution of anhydrous zinc chloride (0.2 nol) in

i of uran (50 oms added. t?e m Xt ure was 0y OH
and QRel

F3C M enRPr opi onat e 1) was added) The ni
' q%at 55 progres the reactilQ CF3
{ by TEE re Bl ete, th

| ether. The

or gani Iayer was dried and concentrated, and the NHCOCF;
r esiggue Twas chromat raphed to afford 2-(3-

trifluoromethyl - pheggl) propionic aéld ethyl ester ¥i.

[0171] Using tE above procedure, but enpl qQyi %
differently Substituted brono trifluorometl enzenes
in place ef 59, and different bronpegje pl ace of
et hyl 2- no roe onate, the correspondi ng conpounds
anal ogols re obtained. [0172] TReZesteny51
(0.05 nol) i ssolved in carbon tetrachl oki de (75

nm_.) and Nbronogucci ni m de (0.05 nol) was ¥sided. The

mi xture was,hedted at reflux and the progress of the
reacti on was nonitored by TLC. Wen the readti on was
conplete, the mxture was cooled and filtered. The

sol ution was concentrated to afford the title conmpound

[0196]52 Udifd #hd]abbsé pctdited bﬁt@bﬁmﬁﬁg tHels p%a%eﬁ s Bfd
different esters in place of Fre pared as descri bed

bromogsfsysstor dPs the deliawipg @ﬁ@p@wbr\&era ehlaingdu$2-Lsi fpramsthyl-phenoxy)-

ity BB PRP LR et 57 AR (000K DYS O R (118 9
7.85 (&5} @), 7.7261H] Q¥, 7445 AH d, . 6xoq101en Y s Pez ), dqhtygﬂ a3 7.10 (1H, 1),

was di ssol ved i n dichloronethane

6.01 (le(a‘ﬂds)épéfat(éﬂﬂﬁl@f%é@ﬁﬁhﬁmw}@s@iﬂmr@y%thj’ldéleaﬁﬂ acefic acid, 83,
NMR - @08 WRHE, MFEsD-39989:80"P£15 (m, 8HD), 6.16 (s, 1HD); (3,5-Bis-
trifluorornethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid, 84, 'H-NMR (400 MHz,
DMSO-d): 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-Chloro-4-trifluoromethyl-phenoxy)-(3-trifluoromethyl-phenyl)-acetic acid, 85, 'H-
NMR (400 MHz, DMSO-dg) & 9.60 (s,1H), 7.91 (s,1H), 7.84 (d,1H), 7.68-7.66 (m,2H), 7.58-
7.54 (m,1H), 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, DMSO-dg): 6 7.80 - 7.30 (m,
8H), 6.25 (s 1H); (2-trifluoromethyl-phenoxy)-(4-trifluoromethyl-phenyl)-acetic acid, 87, 'H-
NMR (400 MHz, DMSO-d): 8 7.90 - 7.20 (m, 8H), 6.28 (s, 1H); [2- trifluoromethy] -4-

55



m xture was cooled in ice and trinethylsilyl cyanide
(0.1 nol) was added. After 16 hours at 250C the
weabastoseazowas washed wit h aqueous sodi um bi car POnasen05/005130
dried and concentrated, to afford the silyl
(2,2, 2cyidnero 8édtyladdino) Bhbﬁoxﬁl(grmﬁhomt@u-faﬁ&iy\r)eﬁcehe ac1d 88, '"H-NMR
nmet hanol (100 nlL) and hydrogen chl ori de was bubbl ed
(400 Miizo DMSOSH) 11150 (5F) SV AT ik B85 tm, 3EOCT TR, 772

08 (B8 R B b S SN
pheny@)héedi tacita 89 AH-RUR (4O FOREL !ﬁMS’@Qﬂ) 5 8RE-LECH BTN e (dd,1H),

was chronmat ogr aphed to affor
7.28 (ﬁ;aai)o&w((mm,. afnld&@fﬂm@mmhmméth}’lﬂden@w)6(é+tdﬂmbhmthyl-

phemfPhRlib afit 900 FLAMIETCBE L Ao MIHGLER s T80 Gelipuass @1,

7.58 (B).gownenht e 3umt 9 78 €1 rrespondi ng hydroxy esters.
(%517%] The egter]:m‘)t (3 Og9nol) and triphenyl phosphi ne

(0.05 nmol) were dissolved in dichloronethane (250 nL)
at OQC and carbon tetrabrom de (0.05 nol) was added.
After 16 hours at 25C, the solvent was renoved and 2:3
hexane: et hyl acetate (30Exaimple\@re added. A
precipitate was renoved by filtration and the sol vent
was renoved under vacuum The residue was
I
Prep&fgﬁ&i 5 &%\ﬁdg%ﬁ%ﬂ%ffﬁlﬁ%lé&%?loé%‘ng) et nSet?@{}p? Wuo?gmethyl-phenoxy)
hydroxyesters preparedaaﬂwdegb94bed in B above can
be converted into the correspondi ng
br onpest ers. Preparati on 4.
Bl ©qHsi f| uor gmet hyl - benzenet moloc®P. [0178] Os__OH

CF3

0.
s &EQ hours en
WHES cooled and added to water. ﬁThe glleous solutlo
was extracted with ether, and tH8 extract was washe®!
V\%th di l ute hydrochloric acid, then dried and
chcentrated to ¥ ford dlnethyl-tm3ocarbanlc aci d 94
O (2,4-bis-trifluoronethyl-phenyl) ester 58. This

[0197];8??—Mo%ﬁbﬁ@?%ﬁﬁ%&%ﬂ#@%ﬁg}ﬁgtacw c% {n%!ilﬁff 05 A%0.1 mol)

was dissagedeinsdimbthybformaaiei(d00 wd) anomdmne@dﬂ&e 0. Comotheds ddded.
t he cool ed solgalon was_ added to water

| et e,
When fiyrogep Prolbitn sieppede prelition b 2 diioreenliae Tdriflagrossiyl-benzene
92 (0. Pﬁfb@ﬁﬂtdiﬁEﬁl lfﬁﬁﬁla\lﬁﬁ% 3¢5 E‘iLﬁq%ﬁas‘gg&%f gﬂ{é”ﬁ% PREAPNEL rdaBion was

ford di methyl -thiocar
momt@@d by FiL£-.t Wikieh dlog reaetidnywagdvanpléte, \&'stbezde&hyl'Ehémte were added.
The orgalrlng pﬂase \gas &efa‘%ld)co\r/\l@gntgl‘ce%ls o fnd’ t%e residue was chromatographed to

afford (3-fluoro-5-trifluoromethyl-phenyl)~(5-chloro-2-trifluoromethyl-phenoxy)-acetic acid

methyl 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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nmet hanol , and I N aqueous sodi um hydroxi de (0.05 nol)

was added. The progress of the reaction was nonitored
wOyooslo8034hen it was conpl ete, the sol ution wascaasems/ 005130

to dilute hydrochloric acid and extracted with ether.

The extract was dried anﬁ conﬁgftrated to afford the

title conpound 60. [0179FX t he above procedures,

but enploying different trifluoronethyl substituted

phenol s, the correspondi ng thi ophenols were

otﬂra]par@t,;pn:lpfdgalrblﬁtnau@romethyl-phenoxy) ( 3-trifluoromethyl-phenyl)

Mer capto-(4-trifluor cetic acid nethyl

ester 63 [ 0180] FQAEL B R E RN g2

Brono- (4-trifl uoronethyl - phenyl)-acetic acid net hyl

ester 61 (0.05 nol) was dissolved in tetrahydrofuran
ci (25 m ) and a solutioppef sodiumthiolacetate &O 05

ma%% in water (5 nmL) wd q$ded The progress of

gact i oNa@bls _goni t or v T1°C. WARBB®ELC nplet

the sol urHen was added_to dllutezhwﬂm@cbﬁmmuc aci d and

extracted with ether. The extract was dried and
CFsconcentrated to provi déFgonpound 62. The residue 62

was di ssol ved in nethanol and 5% aqueous amoni a (10
95 nL) was added. After 298ours, the m xture was 97

acidified with dilute hydrochloric acid and extracted

with ether. The organi c phase was dried and

[0199): o Foenotutiondd FAR 26 Nes, Oeldi el imaihye kHSA 5 gHlatas pdded NaOCH;
th J t

0 230 ERBRIHIRG, e R EBONAC RFpeb LB Lo L Do

25°C, Wﬂeeamrtdixwe RRis Q@phched Stith sat. DA, Eediddiedivith &tOAc, washed with

Preparation 6. 2,5-Bis-trifluor t hyl | dehyde,
brine, gad g?l@PPB‘QFe@ imsvqsuptto pf P{?&ra%mﬁﬁiﬁ'}fsﬁhgﬁ TR % 33%%9)0010%5
{ I g
i A NG b ant) Bl (e
NMR @400 ®IEEQ CIC19n & gt83s@d, en7i7t (1L, d, [ 6814 Hia), )7 O%(Hrhtief 8.4 Hz),
was added with vigorous stirring

3.97 (éﬁlnﬁ}ﬂ%’@ Rhelbinn e msonicitano0LL o8 abht BN oROHD FHEFl (150
mL) \X%Sfcégeg (f% a74o B0 QrediteMRbith BBy, t(ﬁ'hL( ég@?: Ho)). althqugﬂtant brown

ours, the m xture ma heat e 00C for
mixturd wal @redtfoehhao 188, ambithex twaaneddp vé 257 Catvey B haemdt ‘dum
extract s dri.ed and concentr at.ed

quenchgb e dits THRABHNG SN tPPEr A grashed Vith 88 NaHCO, and

brine, 7dr1\5,d lB'Vf-f'r W450, Uebmtyd ReN3an ti vh&iofrlow 019G aﬂ@ﬂ&‘dlﬂﬁ‘éctly in
5nmol ) was dissolved in toluene (50 nL

the foB@ng substitaidorcieatteat. t Takedlos eplution écal 1 3 'a@ﬁudelﬁtqémlth DMF (8

. S PSSP D O b 5 Tl 2 RS

was stfu%d ét rBeMtempéthfiie V9 Rdaatkd vARIEIDKe, oFghé with hase andbrine,
dri ed
dried over Na,SO., and concentrated in vacuo. The residue was purified by flash

COOCEt

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-dq): &
8.60 (1H, d, J=2.2 Hz), 8.17 (1H, dd, J= 8.6, 2.2 Hz), 7.96 (1H, s), 7.91 (1H, d, /= 8.6 Hz),
7.84 (1H, d, J= 8.2 Hz), 7.74 (1H, t, J= 7.8 Hz), 7.38 (1H, d, /= 9.0 Hz), 6.40 (1H, s), 4.19
(2H, m), 1.11 (34, t, J= 7.2 Hz) ppm.
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and concentrated. The residue was chronmat ographed to

afford the title conpound 66. [0183] Using the above
wonosadesses, different trifluoronethyl-substitBCEMS2005/005130

anilines can be converted into the correspondi ng

benzal dehydes. Preparatign_7.

2-Trif|uoronethyl-4-nitr£§ﬁ¥#§ﬁ569 and

2-trifluoromethyl-4-trifluoronethyl acetam no-pheno

71. [0184] |-Fluoro-4-njtro-2-trifluoromnethyl benzene

Pregagationdf §3-triflporemethyl-phenyDr(Sttaflnarometisil wyadin - otpxy)-

mL). The sol uti on was g&g§§Qé§q$ 0C and sodi um

nmet hoxi de (0.1 nol) was a e reacti on was war ned
to roosp tenperaiure over 2 hours. GOt er and etayl GOOH

e Jer ed. The ord@ﬁgz;Fhase was drie ﬁEjﬁ)\
%ﬁﬁﬁaﬁed g,affor—Dﬁ——?—!rfeth ?HT’ N

nitro-2-triflu orrethyrbenzene 68l hIS material wass
di ssol ved in nmethyl ene chloride (1 p m.) and the CFs
sol uti on was c%oled to -780C. Boron ‘tribromnide (O. }oo
rml)9 was added” The nmixture was rmed to room
terrperature Wat er was added, and the organic phase

i ed and concentrat ed Chrona raphy th
[0200] ¢ Top g@@tm@ftsr@mguggmﬁg{y@dzmngmggqg(2 PI'Y, 126 mmol) in DMF (20

mL) Wlfrlr% %Y;?l%@ M&é %219th W&Pfo@i%%glﬁbr%%é?%%?9q 6&% 18. O mol). The

was m xe m xture
resultivBmixtiirier wesistiartedra:t réam témperstussoveriight, ddhtedwath FtQrAc@ and washed

h til TL d t th
with wile o FrEamHe eV s B ROt Rt Go Uit e e =500
concen\efageti iRYHRRY bR by HASh §1§llohﬂttd’ﬁf_§iphfy| dntsBli @kl (9:9518f0 A¢ /

cel ite pad and washed w th Et OAc heé organic layer of
hexanesht dffortreates 90486t gl 12%) esl2 paleiystowdiguib nliceaa selutienjof ester 99

1 Y LANK Co R AR

hydroxﬁ&ﬁﬁ&@l@ﬁréﬁe (08C.g, T1© mM8D! ITHR rewuSird JoBRe Wik stevedat ®om

25C with stirring. The reaction was then worked up

temperpareios 2 Ixt She repstioneas quenrhed BigaA aqueayeHChard ﬂxeur@amre was
extracte@ Wltgg#]t%%q& r "flltle ?]i‘g gqa]%:?%&ﬁ% l\'z&?as RH E)Hlé ecﬁll ﬂ%vgxll ILIE g@h and

to a erla I SSO

conceﬂmteﬁyh eeus i afférdecidlD (0153 @@d%) Iae a$>0cbwnﬁ hqmd\/\}&SNMR (400
cooled to -780C. Boron tribrom de

MHz, Dh@%rdx) @%5?1\/&1&%@&;8@%1(1% ddodrm §- &rﬁa@H@b Jr%g (M@t%ﬂ-%a@Ha d,J=
som ST R0 PSRRI ISR SR LA R g g 0ma. 520

s)ppmeonmpound 71. [0186] Using the above procedures, but
enpl oying differently substituted fl uorobenzenes,

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

pyridinols, compounds analogous to 100 can be obtained.
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t he correspondi ngly substituted phenols were obtai ned.
Preparati on 8.
wO020050803nm1 doet hyl ) -4-trifl uoromnet hyl phenyl br oroa@SR@5005130

73. 73 [0187] A 250 nL three neck roundbottom fl ask

was equi pped with an efficient condenser attached to

an acid scrubber, a mag r bar, and pl aced

under argon. 4- Trifl uoronethyl phenyl acetic acid 72

(0.25 nole) was charged, foll owed by thlonﬁ chl ori de
Prepz(r@tlﬁﬂoﬁ%-l(@)nﬂWemﬂw hewi)- M%—tnﬂmreawmlm auyd)-wpaeRanoic acid,

104535 BB E5ROEPL LS GRIIR BRI FBTL i gl 05

di ssolved as the internal tenperature rose to 55-60C
The m xture was then stirred at_55-60C for 45 mn

Bronine (33.0 ni,*0.33 nole) @ charged and the
m xt ure m@cr@(l&?med at 5

iRt ernadu t enp tiyye was oatl sed to 8b-, QUL
3 hland heating conti 18h. The m was
F,C”~ C60l ed to 20- AH& and reg rg,ys di chl or o®&t h

m.),wWasadded. I n a separat ei';l ask was pl aced

2-acetyl et hanol am ne (1.03 nb:8¥Cand anhydrous
di chl oronet hane (250 nlL) under argon and the m xture
cooled to 2-8C. To this was added the acyl halide
solution at such a rate as tjo Keep the internal
tenperature bel ow 21C. Aftef ¢t
conpl ete, the m xture was i ed for O.5h.
m xture was carefully # g o water (0.7p¢
cont ai ni ng sodi um bF€arBonate (0.9 nole) at such a
rate that frothing was nodenate. Sodi um thi osul f af®
(0.06 nole) was added in portions and gas evol ution
was observed. The | ayers were then partitioned in a
[0202]S eﬁ%'lﬁtlﬁle}{ r&ﬂﬁBSﬂtoﬂ A% Wis éifu@ﬂ'ﬂe@ RATES OB UEaStet, ﬂ?emperature
transfer), and the organic phase was extracted w th
probe, man_couﬂensalt, end nifrdgsd liy ea"hqagmgmwas fiushedavith pitiggen. The

filt The .filt
e oGOy s R 495 BB e @)
(o0, a&ﬁ@ﬂﬁbﬁg pablyDhsdlicREH RS, 1A Teehol)) aBd bi,o, mn@faowaﬁl-tomaldehyde

urrled i N "100nL hexane: ethyl acetate (70:30).
2 mL,Ah@I it 146Aamble) st stidee. rdy theceluionavesiericr, al sHididissolved

o T b S BB 067

18.5 heﬁurb t Fhe HeAWrs rfeﬁlﬁ%d W& e p&ictiah asversioy tliedctted by TLC. Deionized
acet'am doet hyl ) - 4-

water élﬁ i hiwpoaddedyip phmmcptmnoﬂﬁsls@éﬁ zate suqhothaighe salptign tomperature was
mamtablh g & l@rﬁ)‘;éd WL addiiEna® T8 LAY bPgeilhibE PR ERY Was SHRST Al iftolution

cetre
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-trifluoromethylphenyl)-
propenoic acid (3.542 g, 9.8 mmol) 104.
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acids, the correspondi ng a-brono-phenyl acetates were
obt ai ned. Preparation 9.

wo-2005i080340r onet hyl - 2- (3-tri fl uoromet hyl - phenoxy¢T@hemwm0$30
amne 77. [0189] Phenol 75 (0.5 nol) was stirred at

102031 b oBh R, et oot PR R find (Bl win

3A mofec@M ¥evekhvdigachiiemser ofl bHtE, avdhitsddenrBe mcbhafgeawam Z-3-(3-
to warmto 25C. The reaction was worked ug bet wee

trlﬂuommeﬁwlniﬁﬂylEtZ@&dHﬂﬂpé?mqthﬂphml):@ﬁfﬁ]éic 8¢id (ErpPSBi IBWOBf N-

e TR DR POBBOLEA LTS YED i ey gy

(0.05 nEINPERERCcTiOn (IiRILES m@ﬁeae@l toSRBlux Zdn‘ZIB { B3lg) Alfter Bielddution was

1000 mL) was stirred at roon1tenp ratur vern
cooled Y oo eRINEEAULS; ik MAs@aiEonsd Sptyesh | 9%8@@%&4}%%@@00 mL

water. gq_' %}%Irsu\grls Jg}gd%ggﬁ% Grehfi Shyefdis H&fijh guwub R&dium

coneentrated to gl ve conpo 77 as
bicarboetd SD‘]th)lnl Thehigzhinpkasesed diied ovexmagreanin oulfate ambmncentrated
purifj ion. 1HN

by I‘OtO(Vﬁ]? g V@@JU(% yl%{ﬁﬂngCD%g P]f awcmrﬁgw;oaﬁ\gﬁél% I?r%duct was
purifie® B? ‘H%Qi"élﬁomg g"%sdj{'érft 8yRéth |c?6n§§tﬁfgt éﬂS% QBetic acid in

rofluorobenzene an henol s; the correspond |n%
chlorofanhl The $ravkomns comaammg@mdnpéwamonqutﬁndovaWém water (2x100

mL) sa%gate%é{xé\uor omsltP gétﬁggltlﬁé} O%%; %1'1 (godereﬁlg rnl gh{ateignd

concenﬁ%teh%%ﬂovlpt@ylélal Zﬂabé?!ﬁlnﬁfoethanol-Z 3-(3-trifluoromethylphenyl)-2-(4-
(oc,a,a-trifluoro-r- toI%m )acetic acid 78 (202.36 g
B

triffuorgmgthyiphshyl) iaaryie 804 (&5 cmBah8immpeDo L) at O 0C was
added thionyl chloride (79 nL, 1.05 nol), and then the

[0204] " €BhY AhAraddattuids @ymsized by isoatkriizorg tBe bis-dassit meidivath a sun
i n vacuo gave a residue which was partitioned between

lamp. Et OAc and water. The organic |ayer was washed with
sat. NaHCO 3 and brine, dried over Na2SO4 and

[0205] c oAvcleet nadke dné litew acwral hastoat ﬂaﬂkdeqﬁﬂﬁbed With afndendey, thermometer,

nitrog<B ipa@ng g O BT B ey With &3 (e ar R B e
mﬂuoﬁmeﬁly%eﬂ%ﬂi-)acfyﬁc g@i(ﬂ(l@% QZ@? ¥B8smAd0esAhRRN {904 mL), palladium

er oxi de The resul m xture was heated at
black (¥61.Cnig) an@ emmianjurarfdrmate 1.66$ gmeﬁ mgeol)0Thereppbpmmgtinre was

heated (to éOJB fof gfthours I}Xn bflql\lm was)%attk%rne %1 .c (solvent system was 20% ethyl
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-trifluoromethylphenyl)-propionic acid (2.83 g) 105.

[0206] 3-(3-Trifluoromethylphenyl)-2-(4-trifluoromethylphenyl)-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 mmol) was added, whereupon the temperature rose to 24.5°C. The mixture was stirred
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turned to a pale-color with -white precipitate. The

m xture was cooled to 0 C, filtered through a pad of
woebaistosgz4concentrated in vacuo to afford 151. 2PChuS&Am3H05130

of bromde 79 as a pale brown liquid. This product was

. Suffigi Y to b d di tly 1]
overnigdf (6 b2 2H o ki el ol oy g U R Pl s
chromdtédrhpheti 08 sl @ePusing EIOAE hexbd (10)3ae/e) (Rf 20i38-0.80 b talfford 2-
brom ne in the presence O SOC and then quenchin

acetami)dopthylc:ﬁ@{triﬂmme@mp@emzﬁTZ-%fhlo;ometgy}phg@ngrpploggtp 105A
(1.85 Z.??(IH, d), 7.61 (IH d,), 7.51 (IH t), 5.35 (IH,
008 ), 4.26 (2H, q), 1.30 (3H, t) ppm[0194] Using the

[0207] Sﬁg%gg B abete obeatese BT %ﬁ%lgg}%qu TR AR A
benzal%}h&%&@d%ﬁ% AR HuES0 308, AL AINBRA ERHHRaited.

afation o
(4-Trifluoronethyl -phenoxy)-(3-trifluoronethyl-plienyl
)-acetic acid 39. [0195] 4-Trifl uoronethyl phenol
(43.89, 0.27 nol), bromexadmdiébf ! uoronet hyl - phenyl ) -
acetic acid ethyl ester 79%67@ 0. 225 nol) and
pot assi um car bonate (56g, 0.405 nol) were stirred in

di hyl f or ] 200 1 tate
an SE%'F ¥"ﬂ%tl%?¥g5 g@atééipsé‘ %ﬂi%%ﬁﬁ%?%f}%og%]ggﬁélﬁggg}@%@ —%?Ll%e d
and conceni-grflRdomdthel-pReiylsefanal-actiomid og9aphed to
afford
(4-trifluoronethyl-phenoxy)-(3-trifluoronethyl-phenyl)
-acgl iecicid ethyl ester, 80,p0asoam,0il. This mategiaH
was di ssol vedH n t et rahydr of ur ap/ met hanol

FaC (4Q01h4,300m Y\ar@Fal N | i ftshi §xi de (30073 s
hdded. Afte hour; TR hy hl oficacid 1300 CF;
agded. The nmMKture was extracte h ‘et hyl acetfate.

e extract wesp dried ang, e{;@nce ted, to affetd t
®fitle conpound 39 as a whffe soli 1H NMVR (db- DVSO)
7.88-7.85 (m 2H), 7.62-7.55 (m AP, 7.09 (d, 2H)
9062 (s, |H) 190196] Using the"g%)ove procedures, bup®
substituting the appropriate phenols and bronoesters
for 79, the follow ng conpounds were obtained:

[0208]( 2U3ing tHeymocdetds pif Egampde,)bromo-(3-methylsulfanyl-5-trifluoromethyl-

3-trif]uor t hyl - phenyl ).-aceti £ acid 1H

phenylforsceit PRSP A dobepr Fim ooy Brogehg el 107,
preparéd &% de?éribez -h@?’ré?da';’&ti&h) 7 wer&dorhibided € form: (3Iméthbisulfinyl-5-
7.14 (IH d), 7.10 (IH t), 6.01 (IH_s) ppm .
trifluoometnil-pherp pfetitpt2-phdwareinpthyiphenylsulGnpheacele agid eyl ester,

-acet | id 831 (400, Mz, A -
108, whREGH s pdignftord e Vi St go QHBRY ke chyffona 100
[0209]2 Eﬁ&%ﬁ%&é@;&g&%,oﬁfte?ﬂh -bPOI;I?Qe%lce)rs_ gr?detthlicg:ls %grll ‘tc)je’ reggft’ed together

2

to afford the corresponding compounds 1 in which X is S.
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DVMSO tf ) : d 13.80 (s,IH), 7.94 (s,IH), 7.88 (d,|H),
7.78 (d,IH), 7.73-7.69 (m4H), 6.49 (s,|H;
wO020B8aea40- 4- t ri f 1 uor onet hyl - phenoxy) - (3-tri f | pOT/WSEI0EY05130
| - phenyl ) -acetic acid, 85, 1HNWR (400 MHz, OVSO d6) d
9.60 (s,IH), 7.91 (s,I §¢-(d, 1 H), 7.68-7.66
(m2H), 7.58- 754(m|%§i1p—4-4-742(mll—|) 6.91
(d,IH), 5.79 (s IH); (3-trifluoromethyl-phenoxy)-(4-
trifluoroneth rhen acetic acjd, 86 400
MEBreparinmof 63 %1@101!0199 Y)l-P hesyl}-(-trifypromgeth sf@enmrﬁmw
(2- trlfluoromst hyl - %&mtzzrlfluoronet hyl - phenyl)
-acetic acid, 87, 1HN 4 DMSO-~): d 7.90 -

720(m 8H), 6.28 (s, IH); [2- trifluoronethyl

-A(g, 2,2-trifluoro- acetylamno) noxy] (3-trifluocesm
et h phenyl‘”)'?- acetl c aci ¢ 88 I\/R (400 VHz¢
e 08§)+d g&i&&. 78 2822 55 ] .
(d | i< ¢h 72 ( 25“0%#2%0 @(
(s, ”") 110 11
(2 Chl oro-4-trifluoronethyl-plienoxy)-(4-trifluoggeth

yI phenyl ) - etic acid, c8%4 1H- NVR (400 MHz, DWVBO-J )
5,8878 m 5Hi)c 3. (dd, I H), 7.28(d,IH), 6. 34

FaC
: @ Fl uoro EKZEDJ "} 1 uor oms@\- phenoxy)-(4-trifluoromethy
phenyl)- 8¥etic acid tH NVR (CDO 3, 400 MHz) d

7985 (s, [Fon 7. 80 (d.kt), 7.68 (d,I1H, 7.58 (mlH),
132-123 (r8HP, 5.78 (s, H). Exanple 2 Preparation of
(3-fluoro-5-trifluoromethyl-phenyl)-(5-niethoxy-2-trif

I uorc@get hyl - pl i enoxy) - asgetic acid, 94$99H92 93 94 (ooH
Fgc S Fgcm/)\NH FaC NH
FI trifl uo | - phenyl) deexy- acet CFs
acid @ester 91(0 mol ) was disedin
dir f orfmam de (16& emd sodi um hydride (0.1

nol ) vvas adtred. When hydrogen evol ut*gn Sfopped, a
sol utf®n of 116
2-f1uoro-4-chl oro | -trgfluoronethyl -benzene 9 2 (0.1
mol ) i ROR et th (25 nL) was added. The
1% Sewiof thé ,qm was rmonitored by TLC. When
th on vvas con‘p &Fs wat er and ethyl acetate
were a . _The organ phase was dried and
concentrat &3, and the Fesidue was chromat ographed to
af f ordy 118
(3-fluoro-5-trifluoronethyl-phenyl)-(5-chloro-2-triflu
or onet hyl - phenoxy) -acetic acid nethyl ester 93. Basic

[0210]hy8['pﬂé%§dg]§mgfrh eghetﬁlggpgnlo?ffgﬁé%rﬁ%hypﬁcegwmﬂnbpa&marmideA neat
mixture of o-trifluoromethylaniline (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 flask 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;SO4, 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 liquid. 'H NMR (400 MHz, DMSO-dy): 8 7.86 (1H, s), 7.76
(1H, d), 7.69 (1H, d), 7.63 (1H, t), 7.49 (1H, dd), 7.33 (1H, 1), 6.77(1H, t). 6.66 (1H, d), 5.88
(1H, d), 5.73 (1H, d), 4.18 (2H, m), 1.11 (3H, t) ppm. To a solution of ester 111 (0.19 g, 0.49
mmol) in THE/H,0 (4 mL/1.5 mL) at room temperature was added lithium hydroxide
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[0198] Using the above procedures, but enploying
di fferent hydroxy esters and ftuorobenzenes, the

woaorsasandi ng conmpounds anal ogous to 94 can beCT/US2005/005130
obt ai ned. Exanple 3 Preparation of

monoh&jzxgtrel(&lg & gﬁél et Bgﬁéﬁ gqssllmg ?Qghéy:alms Cftirrteﬁ a]t room tem%e.}ature for
1h, qué&ia&i?}vuﬁqwacﬁ@bw HODarf ex¥acted Sifh EtOJQc 1(Fhemf9anlmlayﬂfﬂwas
THF (150 ni) was added NaOCH3

washedy@ith brine dries puserel\lmﬁgmawéwm%f%@ m wy@fe tP affoed ﬂcld RETORERS

99%) agglglohﬁgwiﬁ SO%lg IJII\E@R V@%W§ § 8%(?%1? Pﬁgld\bﬁg, 7.84

(1H, s)cwsgm rdatvees (THVB 08,0 Of7 fﬁ@ﬂﬁdmrt%dmmm)dd evBer(186t),

as a colorless liquid. This product was
674(1H,Lﬂ) f6.29 &ﬁi, 23% dH.@).0e50d B dpprEet |y in sugsequent

reaction. 1H NVR (400 MHz, CDCI3) : d 7.83 (IH s),
[021 1] 7. (37l“r(ﬂ1fdroﬂeth§l'1-ﬁhe$1yﬂ (Bﬁl)lﬂu(iroﬁlﬁth@flhhhedylaﬂmm)Sa.céud:-lzc)ld 117: Toa

o TS5 W T Bkl co
(2.10 gf '1’:? ?{bﬁt fogg%g Q%M&ﬂdg%mgsﬁp % Q) Blt1 n%lp@hé@sﬁltl_n h§ixture was

r own xture stirred f
stirred aingb°Chen3 bharTiedeastion oriRBRCGvaswmpled] to, roanuenmemthaeﬁhﬁ@@vvlth

EHOACu A6 W o SR T B e Wi sl and BEHE rica
over N&& @iewn'b@ﬁt?ﬂe& B v%t@ucmandi PurYResy ﬂﬁéw&%@ﬁﬁtc@ﬁﬁbhﬂﬁcﬁﬂsﬂlca gel (5:95

irectly in the |'owi hg substitution reaction. Take
EtOActHeikgnesplowatffond tl(eo%ter 0.852200)as@ xaellay Eauigh thh NHIR (¢0 MHz,

oo a SRR B AT R 8. Q7B S gm0

7.28 (ltI-F'gzefﬁ %i‘hedf ar elof, i d.of @d1, Y Zﬁngtm solu@sNekhelabve ester
bri’'ne, dried over , and concentr at ed
(0.82 g, 8. 10amol) iT HEFBs) (env@smblatitpomtitepiperatarstvas added lithium

o G STRSSEFRI B 5% B A0 Loy gz

tempelgtu&‘@fo? QI &ﬁ&{cﬁéd QithaN éiqu‘ébustIQCISﬂid dxtradtbd\ViRh (E40!AcM‘th.e organic
8.60 (IH d,_J =2.2 Hz), 8.17 (IH dd
layer we8 v@sh@i withib¥ing, dygd OV, N@§04 an@qom(lqepqtra‘a:d in vacyp qf%rd acid 117

(0.69 g79§g))% bolgd jm@ézwﬁg\%m 6{)%(5(%;:) at%zﬂgnigs)gxz[:lhr% d), 8.05

(1H, d)’L 7k (ﬁﬁHt) Y.6541H, t ? “R54@aH, epmBx@E) $), 2.2P(epanat i on of
trifluoronethy phenyl) (5-trifluoronmethyl-pyridin-

[021 2]2 %Ll%é@e abo%gﬁoce&lﬁjeg buflsczl%stltutlng the appropriate anilines and
bromoesters for 79 and 110, the following compounds were obtained: (3-Trifluoromethyl-
phenyl)-[5-triﬂuoromethyl—2—(3-triﬂuoromethyl-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-phenylamino)-(3-
trifluoromethyl-phenyl)-acetic acid 114, '"HNMR (CDCl3, 400 MHz) & 7.78 (s,1H), 7.71
(d,1H), 7.64 (d,1H), 7.56-7.53 (m,1H), 7.20 (s,1H), 6.89 (s,1H), 5.22 (s, 1H); (3-
Trifluoromethyl-phenyl)-(4-trifluoromethyl-phenylamino)-acetic acid 115, '"H NMR (400
MHz, DMSO-ds): 8 7.87 (1H, ), 7.79 (1H, d), 7.66 (1H, d), 7.60 (1H, t), 7.34 (2H, d), 7.10
(1H, d), 6.78(2H, d). 5.39 (1H, d) ppm; (4-Tsopropyl-2-trifluoromethyl-phenylamino)-(3-
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[0200] To a sol ution of

5-(trifluoronmeth.yl)-2-pyridinol 98 (2.11 g, 12.9
wonwis)soazo DVF (20 ni) was added K 2CO3 (2. 68 gpCtAS4005/005130

nmmol ) followed by bromde 79 (4.68 g, 15.0 nol). The

winor 3 R B e SELLAE @D \RITAISB AP 7 gt 0. 5.1

(1H, s)T$194 @mad)l 2.7h aMert), wasy Mﬂsh)?d’ M (LB, SRt6. 77@&!@@3 farm(lH m), 1.13

dried over Na2S concentrated in vacuo,

d
@ Rt S Tbyprarm ety e Se R B SET Hagie)-spghcisid 118,

f, (016 1 as a
N}’&@‘@Q ?ﬁéﬁfﬁeéﬁ 0 36581, $8) ot " 20r 224, %ﬁ?fﬁl g,
1.55 mol) in THF / H20 (10 nL/3 nL) at room
tenmperature was added |Example&ydroxi de nmonohydrate
(0.31 g, 7.39 mol). The resulting solution was
stirred at roomtenperature for 2 h. The reaction was
qlmelsdirﬁibnmﬂmﬁﬁiﬂaqmmﬂlﬁylmﬁbnﬂwzt@etriﬂudromethmphenyl)-
extracted with Et OAc. The, organic | ayer was washed
with brine, dried overPIRPSEAChd concentrated in
vacuo to afford acid 100 (0.53 g, 94% as a brown
quuid 1H NVR (400 MHz, DNBO—) : d 8.55 (IH, s),
8. 08 qObH, dd, 388 2.6 HZFS (IH s), 786 (HwCOOH
&C- 8 O FE gl ( F49; 7.
, TH
d, %0 ) ‘:%5&8’(
ppn1 01] U§Wﬂg the above p dedur es, but enployln
dlffer nt brono- phenyl acetic e$ters and pyri di nol s,
conpouﬁﬂs anal ogous to 100 canBe obt ai ned. Exanpl e §20
Pre ration of 119
2-(4-trifluoronethyl-plienyl)-3-(3-trifluoronetliyl-p]

| enylsGi- cpgppenoi ¢ aci dpeclQ4 and
2 f | uor onet Iyt g -3-(3-trifluoronetliyl-phe

prapionc acid 1 [ 2k, A one neck roundbotton

F*ﬁask equi pped wi t {iéfélsen adapter, tenperature
pr obe, v»ter condenser, nitrogen |line. The

. apparat &5 was fl ushed wi ni trogen. The system was
chard%ﬂ with potaSS|un1 etate (1.52 g, 15.5 mmol),

aceti c anhydride (69 ni),
a, a, a- trlfluoro-p-tolyl%acetlc acid (2.97

[0213] r('m564> 3 solatien af estes-80+(3 Ol go¥ 62 mrael) HhP’éI]@IWH%T(‘l% @ mlz) vpas added

Sty
e (fhes Hoft P gl hoh < et P POuG et Aot or 2,
iodom&Rind (2 mDEC.oMEmol)aeds adatd. OPhe rehdting xhiktuee was stieed stdt
to 106C for 18.5 hours. The heaf was renpy
overnighta dip sppctiomvias grepshedwith &2l- Wtz‘ﬂ diluggd wih %é@%a%%hed with
dlluted(af]%qgleg[ts) AL dad & JRENGERS! LebhaRY iRAVadid, FAEpRHEL by
he so ut roh tenperature was
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-ds): 8 7.91 (1H, s), 7.88 (1H, d), 7.7 (1H,
d), 7.69 (1H, d), 7.65 (2H, d), 7.02 (1H, d), 4.16 (2H, q), 2.48 (3H, s), 1.03 (3H, t) ppm. Toa
solution of ester 119 (1.03 g, 2.17 mmol) in THF / H,0 (15 mL / 5 mL) at rt was added
lithium hydroxide monohydrate (0.95 g, 0.022 mol). The resulting solution was refluxed at rt
for 1 h, cooled to rt, quenched with 1N aqueous HCl and extracted with EtOAc. The organic
layer was washed with brine, dried over Na;SO, and concentrated in vacuo to afford acid 120

(0.93 g, 96%) as a pale-yellow liquid.
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mai nt ai ned at 70-80C. An additional 20 nL of deionized
wat er was added after the solution had cooled to

warntiseses4b enper at ure and this caused crystal s POTAS2006/005130
to precipitate Finally, an additional 20 nlL deionized

er added a
102141 055 {0 8HE o B TPt ARG Bl AR ph G ey
acetic efsl:éri Rk 80, AtreRRFLbENRE tiat fallewiipttontiRutdsy 8¢ @-’fnﬂﬁbl@methyl-
washed twice with 20 ni deioni zed water. The cr
Y5ipRenory)-

phenowe(4dmﬂé@rom¢&é/ﬂ-ph¢@fk)-mawmﬁ acifl, 44 p-(2-ArifogemE

c/ 5- | uor f
s G R A R
1H), 86485“@H')1970$‘6 (d109), m74r@ueg), Rvo-U®8 (h, 38 78GUipAEY, M § (m,1H),
tion funnel (filled wwth 3A nol ecul ar sieves),
6.89 (ddDer-8%Gndhser, oil bath, and nitrogen |ine was
charged with Z-3-(3-
trifluoronethyl phenyl) - Bxgspled f | uor onet hyl phenyl ) - acr
yIic acid (1.2 g, 3.33 nmol), Nacetyl ethanol am ne (7
dry di net hoxyet hane (36 nL), and concentrated
sul ( J &v1)-
heai’l‘ééél?%&?é T R S M
was cool ed to room t excpleldabydep124.t was partitioned
bet ween 100 nL ethyl acetate and 100 nL water. The
| ayers were separated and the organic | ayer was washed
wi th aquemysosiodi um bi car booat scisol uti on. The grganlc
phase was dried over magnesium sul fate and

cohfz sthgby r ot ovaP vacuunfsGA .55
g of s brown oil e product was p i edj by

flash C¥ raphy usin ent syst emssnhsigting
of 5% aceti idin chlorofo The fractions

cont ai ni ng pfoduct were conbi ned and washed with ter
(2x100 nlL) s&Farated sodi um bi c@fsbonate sol uti on (AR
m.), dried over magnesium sul §3§e, and concentrgjed by
rotovap 8% yield
2- acet am doet hanol - Z- 3- ( 3- trifluoronethylphenyl) 2-(4-
trifluoromnethyl phenyl)-acrylate 104 (855

[0215] nn@LTnﬂuﬁcﬁameﬂhyItheﬂoxa)q@ -taidlommetag- ﬁynylhesetz«edcldw (0.05 mol)

was dippigafn deRRFB REELC0 a1 CeprT i thor po Plbsic

dlmetlgﬂ’dhﬂsﬁﬁlqe \0.1 PnooREle RE&Id. AffR RTHYIRY, Ble soRichfD@ere letid@ed under
magnetic stirrer was charged W th

vacquZ-t@ aﬁf@dt(ﬁfmﬂu@pmﬁwhyhmm»(%hﬁl@nomethyl-phenyl) -acetyl chloride,

I fluoro l. 0
123 R RTES Y WIS B P B cola
to -80@N£hdATARA MEniinirei-terfiaky Sk ghy@hleF0.0tradol) whsadded. The
reaction mxture was
progress of the reaction 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 concentrated and the residue was chromatographed to afford the title compound 124.
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heated to 80C for 4 hours. An aliquot was taken and
TLC (solvent system was 20% et hyl acetate in hexanes
wonods/oaes4acet i ¢ aci d spi ke) showed absence of BCaUSRWG005130
material. The solution was cooled to roomtenperature
and vacuumfiltered usi ss frit funnel. The
sol uti on was concent raM@t ary evaporation and
hi gh vaccum vyiel ding 3-(3-
rifluor hyl phenyl )-2-(4-trj -
Preptpxiatiml g? a-gg-ggiﬂ%qrg@% y l-ﬁmo&yb%}rliﬁ{%rgnqgt gff{)}?e'ﬁ%%ﬁmﬁ&?ns.
3-(3-Trifluoronet hyl phenyl)-2-(4-trifl ugoamnmet hyl phenyl
)-propionic acid (105, 2.43 g, crude) Jas dissolved in
anhydr ous THC ambi enffaGg re. CDI (1.64
g, 10.1 mol)
EtOAc (4 nl), toO
t enperature renai ned ween 20-2 1C d t he
addi tion. N acetyl ethdnol am ne (3.6nL, 39 mmol ) was
added, whereupon the €ésperature rose toCR#.5C. The
m xture was stirredovernight (16 h) at 23-24C and then
rotary evaporated td2% gunmy residue. ¥ s was
chr omat ogr aphed on silica gel using Et OAc: hexane
(70:30 v/v) (Rf=0.35-0.40) to afford 2-
[0216] 2@t Biflteeibhly-Bhdidx y)- (3 triflnormet g phieyly-yetdd¢hy de; 124 (0.02

e R N
The preg%@%ydf"l‘ﬁ@lteh@ticﬁls&% RofitHePePTRLCISIN & e r&RIBPWAS Somplete, water

al ogous to 104, 105 and 105A canbe obtai ned. Exanple
and ethBr Respaidad. The ofganic phase was dried and concentrated, and the residue was

3- Met hyl syl f [ -5-triflu - WA T8 N ¢
chromSogEEpi e el o |t1-ﬂ.8ﬁ8wf>%‘aﬁ2§2§ﬁy%{%§5?@%% AIsAy 8.7 -
. 8% sY%iamheopracedyne® @f 2Bxanpl e 1,
724 (r%%gf)-(gﬂrtrét @1 sul gan?lqi}-JS-t r(i flﬁ)c})r onet hyl phenyl ) -
acetic acid nethyl ester 106 and
4-nitro-2-trifluoronethyl-benzenethiol 107, prepared

as described in Preparation 7 were conbi nedct omflorm
(3- met hyl sul €@OBt - 5- Hz

tr%ﬂguoronet yl -phenyl)-(4-nitro-ZCy f

nyl U aoetic aci dg@ghyl ester,

t hen hydral yzed un@gr basitc—Tomtti ti on

title Co .1 02095:0&i ng t he above {dfo
di fferen ters and thiols can be rea

together to afNtdrd the correspondi ngconpounds 1 in
which X is Exanpl e 7 Preparation of 127
(3-trif|uo? iethyI-phenyI)-(Z-trifIuororre?thyl-phenyla
m no) -

[0217] To a solution 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 EtOAc, concentrated in vacuo, and the residue was
chromatographed on silica gel (2:8 EtOAc / hexanes) to afford 127 (0.71 g, 81%) as a
colorless liquid. 'H NMR (400 MHz, DMSO-dq): 8 7.79 (1H, s), 7.71 (1H, d), 7.65 (1H, d),
7.587.62 (2H, m), 7.50 (1H, t), 7.22 (1H, d), 7.03 (1H, 1), 5.71 (1H, 1), 5.14 (1H, 1), 3.80-7.85
(1H, m), 3.77-3.72 (1H, m) ppm.
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acetic acid, 112. 117 118 [0210]
(3-Trifluoronethyl -phenyl)-(2-trifluoronethyl-phenyl ar
waoioiz)josesaet i c aci d: A neat m xture of PCT/US2005/005130
o-trifluoronethylaniline (1.63 g, 10.1 nmol), brom de
29 (. : 0 . .
021813 Ui erors BiocBMRts b UmlLlin  ARA S| P10 e 12 place
of 124 ted 156, lvarblitds B281 34 wensabtaboxdl ed t o room t enper at ur e,
diluted with Et OAc, and washed with water. The organic
| ayer was washed with brine, dried over Na SO4,
concentrated in vacuo, and purified by flash
chromat ograptyg on silica gel (5 : 95 EtOAc GHhexanes)
to afford pyre ester 111 H 9 g, 14% as @ col orl ess
i quid. (408, O ") dad s), 7.76
(IH d .69 (I H d) 63X (IH t), d),
7. 3351 Ht .77(1H, 6,66 (IH, f H, d),
5.73 (I H d)5y4.18 (2H, .11 (3H
solution of ester 111 (619 g,“®.49 mol ), i ps, THF/ H20
(4 nL/1.51pd) at roomtenpe?gture was aadoed ['i t hi um
hydr oxi denonohydrate (0.10 g, 2.38 mmol ). The
resultigg solution was stirred at roomftenperature f
1 h, dquenched with I N agueous HC and”“extracted wt
The organi ex] a : ed it h brine, e
2SO and .@ Ld in o olgff]%k/R [
(T 13 g, F999 s of f - whi t e %0l 1H (40
VHz, % "j)r d 1384 (I H br, LOOR)T 7.84 (1H s)j
7.75..(1H d), 7.68 (45, d, J = 8.0 Hz 7.62 (I1H,,1), CF
7 4231 “ ﬁt
d)

cl
F3C

(IH, dd,), 7.30 (IH, t), 6.74(1!4?330. 6.59 (

, 5.96 (IH d), 5.56 (IH, d) ppm [0211]
(3-Trifluoronethyl -phenyl)-(3-trifluoronethyl-phenyl am
ino)-acetic acid 117: To a solution of
3-trifluoronethyl anil i néxapiplédlg, 0.010 nol) in DWF
(30 m.) was added K2CO3 (2.10 g, 0.015 nol) foll owed
by bromde 79 (3.41 g, 0.0 1 nol). The resulting
M Xt Ur BreP@stish bf prépiodic aéﬁ@{zpfrﬁfuokbm&ﬁﬁ-ﬁlﬁﬁsiy)ozl _

m xture was cooled to roomtenperature, diluted with
Et OAc, and wd8Hefumpmhthyaplany)THeylesigadBe. | ayer was
washed with water and brine, dried over Na2SO4,
concentrated in vacuo, and purified by flash

chr omat ogr aphy on si®Hca gel (5:95 Et O&c/hexanes) to
afford the ester (0.87 g, 22% as a yellow liquid. 1H
NVR (400 MRE~DBMSSNg: d 8. 2[:¢ sy >8914 (1H, d),
8.05 (IH d), : t), 7.58 (IH,
d), 7.28 (IH, , (Th,-d), &76 m, 0.91
(3H, t) ppm To a tion of the ab ster

125 135

[0219] 2-(4-Trifluoromethyl-phenoxy)-2-(3-trifluoromethyl-phenyl)-ethanol, 125, (0.01
mol) was dissolved in pyridine (20 mL) and the solution was cooled to 0°C. Propionyl
chloride (0.015 mol) was 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 13S.
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(0.82 g, 2.10 mml) in THF/ H20 (15 nL/5 nlL) at room

tenperature was added |ithium hydroxi de nonohydrate
wO0QoBAse4012. 6 mMmol ). The resulting sol uti on WRET/US2005/005130

stirred at roomtenperature for 2 h, quenched with IN

oo YR DR SR RIS o o

chlorides; @R @tcspirihd d3tevoariatogdons &f F1dr Sardbé obthilizd( 0. 69 g, 90%)
as a solid. 1H NI\/R(4OO MHz, OMSO-d 6) : d 8.21 (IH,

s), 8.14 (IH d), 8. 0% 4%, 7.84 (IH t), 7.65
(IH, t), 7.58 (IH 5 d)7 H S), 7.27 (Ih, d).
[0212] Using the above pr ocedur es, but substituting

SR P ST R R (R

(3-Trifiuoromet hyldgRolethyl ester, 136.
5-trifluoromethyl-2-(3-trifluoronethyl - phenoxy) - phenyl

am no] -acetic acid 113 IHNWVR (CDC 3, 400 MHz) d 7.46
(s,IH), 7.38-7.28 (m 4H), 7.11 (m 2H), 6.9%6 (s, IH),
6.85 (d, |I—|)P6.(§1§(d, IH), 6.52 (g, Id); N)J\

[

(3,5-Bis-tri oronet hyl - rhenyl am -

trifluge henyl ) - ac C id 4, 1I—|RII\/R CDd
3, 400 8 (sllﬂ 7 I+ﬁ 7. 64 (d I H),
7.56-7.53 20 ’IFD H, 5.22 (s,
IH); (3-

Trifl uoronet hyl enyl)-(4-trifluoro yl - phenyl am no

)-acetic acid 11gr; 1HNMR (400 MHz, db): d 7.87
(IH, s), 7.79 (IH d), 7.66 (IH d), 7.60 (IH t),
7.34 (2H, d),397.10 (IH, d), 6.78(2H, a%8 5.39 (IH d)
ppm (4-1sopropyl -

trifluoronethyl-phenyl am no)-(3-trifluoronethyl-rhenyl

[0221] )T@caeglw gﬂaiogd 39@5 81 Wl(tﬂ@l@ﬂﬂdzlh cﬂMBﬁH 2)-d1bhldrc&ttﬂaﬁe (380

mL) was7ad_g]:pd (tgnppyld:}llorqzle {ls. Q p}l], 0%1 mgl) ?@q zhrqn t]a? resgltn;lg n{l%(iqre was
reﬂuxedE}n? %.hl Tha II(IQHI? ﬁ:&i &J%E]gd to lrs dl(llét =d 3 %tP 150 mL unt11 the

ri fT'uoro pheny omet yl - phenyl am

cloudy rhi?(ﬁ)re agatd ceagcard th&BN—abbl‘:yMtRl@hﬁ@;e @B@Cllﬂl—g)o 38&imgl) §trs-added.

The res&%ggﬁgltgqlg\ggs stl?reg %t d ’Verlml_!g)}ft %h%‘zregc(%ionl v'&/_chs' qu%ﬁ&rggil v%thssat

NaHCOor:gref%‘h' U gifibd QiR TROAY] anﬁh@d@ﬁé‘d’ hwidh watek! Thé bRiapiEEbstwas

propionic acid | 021 To a solution of ester
washed S/ﬁxh(b&rﬁ,ldlgpd oWeﬁyag&ﬁu 9oncmtaau¢w i ugcuPHPng B rpdiduciaas

B2l SE  n 0 B  Eps AET 102 75

71%) asl Qsmiﬁﬁtla%aﬁd (2 9MmL(400 Mi4H) GIDd:)h)V\aSJ BAde s), ’ﬂa@ (1H d), 7.69

resulting mxture was stlrre at rt _overn

(IH, d), FeeT 56 3 8eth T dos R (Lt 5 XHAE, oM EH, T hAS QH,
dd), 1. SFb% %) pglashed W th

[0222] Using the above procedure, but employing different carboxylic acids and/or

different alcohols, the corresponding esters analogouas to 136 are obtained.
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di | uted aqueous HO and brine, dried over Na2SO4,

concentrated in vacuo, and purified by flash
wohowmaeagr aphy on silica gel (5 : 95 EtCAc / hexanse®y/005130

to afford ester 119 (3.18 g, 87% as a colorless

liquid. 1H NVR (400 MHz *): d 7.91 (IH, s),

7.88 (IH d), 7.7 (IH, P (IH, d), 7.65 (2H, d),

7.02 (IH d), 4.16 (2H, q), 2.48 (3H, s), 1.03 (3H t)

T . | uti f t .119 (1.0 2,17 1)..in.
ProabBgh o o ot S Sen Tl iSabto SR st i
hydr oxi de monohy gcaiih0s dertlyl P37 ) . The

resulting solution s refluxed at" rt for 1 h, cooled
to rt, quenched with I N agueous HO and extracted with
Et OAc. The organigy | ayer was washed with brine, dried

over Na2SO4 anticoncentrated in vabypQQ -afy aci d
120 (O0FS8 as a pal e- qui d. ['\ééé% Usi ng

pthe a opri ate
there were

t he above d?es, but su
obt ai ned the foll oW ng compounds™>2-7 N

O
(
a- phenoxy y/ qetic esfers §
|

(4-Trifl uor omet hjt'phenoxy) - X
2-(4-trifluoronetdrgl - phenyl) - propionicl aci.d, 121;
2-(2-Trifluoromethyl - phenoxy) - CFs

2-(3-trifl uor paet hyl - phenyl ) - propi oni ¢_acid, 122,
1HNMR (d- DMSO, 400 MHz) d 13.85 (s, | 7 8.04 (s, IH,

7. _ . . . Y4 .
[0223] ( ré%ﬁ}_ﬁiﬂr'o%ﬁagt%&l( }rznﬂﬁn&)f} &gﬁlggg?ogrgrl%l-@?ngigl%g%xg) H;tc%iﬁc B:CId, 1(')0,
prepard*fbmrﬂc!sca*iwdﬁan Epampleido (0.0 mol) was conyerted into the acid chloride, using
the progé"cgltege{) %&@g‘ét hl%llﬁ &&H[%B%%% _(6 .:6_1 trrgollf %vgsoéiggmeHXL 'te[%ﬁﬁgéﬁ]o}uran
(25 mI{4nd N,Nldiﬂlﬁeﬂﬁﬁighﬁiew e rdhélindethanslqoeilywerpaddad. ) The

-acetic acid 39 (0.05 rmIL was di ssolved in

progressi of iheorcactismszsamomyred by Thive Whenthy reashenwagieompletayvater and
and_ dj |.far 1 de Wey. c D

eher v pdtc T E B ol RO S PR bR RPNl fia Grcd and

concendafedl Qhe residue was chromatographed to afford the title compound 137.
(4-trifluoronethyl-phenoxy)-(3-trifluoronethyl-phenyl)

- chl i i . .
102241 FAY eFiBoRk bifEea It ol B A (s MR8
differehtoaled}0, thectokietuindimgadsters anaingons tot ByTtdaniby bbitamed.
hydri de (0.01 nol) was added. The progress of the
reacti on was nonitored by TLC. Wen the reaction was
conplete, the m xture was warnmed to room tenperature
and water was added. The organi c phase was dried and
concentrated and the resi due was chromat ographed to
afford the title compound 124. Exanpl e 10
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Preparation of
2-(4-trifluoronethyl-phenoxy)-2-(3-trifluoronethyl-pli
wenydsjosetshi anol , 125. [0216] PCT/US2005/005130
(4-Trifluoronethyl -phenoxy)-(3-trifluoronetliyl-phenyl
) - acet al dehyde, 124 ( was di ssolved in
i sopropanol (20 nl) a% ?n H bor ohydri de (0.02 nol)
was added. The progress of the reaction was nonitored
by TLC. Wen the reaction was_conplete ter .and
Prepagsign of &%E(é-taaa@r@meﬂwé-paﬁwb-@-HHB%O%@Y%%@W@WM-1H‘
concentrated, and thet&ﬁgélgqgo.was chr omat ographed to
afford the title conmpound 125. 1H NMR ( DVMSCG3400MHz): d
7.75 - 7.24 (m 8H), 5.59 (nms, IH), 5.22 (m IH), 3.70
(m 2H). 126 127 [0217] Togg sol ution of ester 126

FLl. 04 go 2.65 nol, prepar ed des r\thEed for 80) in
ay oys—G#dF (15 nli) at OC ed iAIH4(O.10%,
@ gl). After\sbing ng at=gC f@r 0. BehzCRQNCH,
reacti op m xt ur e—was—guenched w t#~35% aqueous NaCH
(0.15 filtered through apa celite, rinsed
with , concentrated in vacuo,and the residue was
chromat ggr aphed on silica gel (2:8BtOAc / hexanes) to
afford 1 (0.71 g, 81% as a cofygless liquid. 1H NWR
(400 8z, DVMSO-N): d 7.79 (IH s), 7.71 (IH d), 7.65
(IH, d), 7.587.62 (2H, m, 7.50 (IH \t), 7.22 (IH d),
7.03FdH t)o 5.71 (IH t),5 14 @A), 3.80-7.85

(IH m L T8 T72 (IH, m pppr{ 0218] /Usi ng the above
pr oced, hut  enpl gy?is@ di f ern{ al dehydes and
esters in pldce of and 126~ car®i nol s 128-134 were

obt ai ned. | e 11 Preparation ropionic acid
2-(4-triflu t hyl - phenoxy) - 2-

(3-trifluorongethyl -phenyl)-ethyl ester, 135. [0219]

2- (4-Tri f1 uorofret hyl - phenoxy) - 2- ( 3-%i f | uor onet hyl - phe
nyl)-ethapgy, 125, (0.01 nol) waslddssol ved in
pyridine (20nm.) and the solution was cooled to OC.
Propi onyl chloride (0.015 nol) was added. The progress

o2 ST R OOl i e o g
ammoni@h GAride a3 g) Wke isttiedyasi dobleditd 02@ ahd timetybalinninum in

toluene G bl S A FUmPRSed T Eeaeoh B o2 b st at 0°C for 15
i e FpAGR o M b R Bl it it

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.
Filtration followed by concentration of the solution gave a yellow liquicl. Purification with
flash column chromatography (hexanes/ethyl acetate 1:4) gave the amicle 138 (2.7 g, 49%) as
light yellow solid. "H-NMR (CDCl;, 400MHz): 6 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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chl orides, the correspondi ng esters anal ogous to 111
can be obtained. Exanple |Z Preparation of

woO42edsrogbd4oor onet hyl - phenoxy) - (3-t PCT/US2005/005130
pi fl uor omet hyl - pheiiyl)-acetic acid 2-

chromag%gr%}ig/gwf)?gle%{@ W@%%?f 1I)r§%§'e6 e anﬁelﬂdw-ra% At Edid. Ofi-NMR

(CDClsl 480MIEN b Gr87et e, (63907 1R X d \eaD), a@d ¢ 1iHi onyl chl ori de
(16.0 nL, 0.21 nol) , and then the resulting m xture
f 1
o ORIl e
azide (1 B m@dmsl ther addadd Thé mcﬁbmnﬂtmteeﬁhanﬂmm cnf@n(@g The golution

was added.
was thegxtqop}cggo Leom {en&;éq,t%e %Futec!r 1t5 }L@&ﬁﬁéﬁ} mﬁ%dh\g@ ethyl
acetateW'I‘nE ?ﬁnc é&ﬁff@%é&%ﬁﬁ Wl’thysodﬂhﬁ S0, Whd Boﬁeﬁl&\@ted aP@hﬁcatlon

washe wat er. The organic | ayer was washed
with ﬂishwnbummhremabg@ph?\lé@mmeta@h gave I b sef fatragele 40 (%%) asa

white s (EROIRTGHTR, “BEMERRTS 15EE ?5159{”8@%&d ??éa@? G- 11D

71% as a off-white solid. 1H NVR (400 C%I
[0228] § Usiggthejabovesprocedugg bpt q:qnp]@ymg-m@qeleq o,qrbqa;yhc acigs; thc 61

corresp&i”ig{}fg%%zzll-‘?ggnég%? 11—|4§d%1)8°e(dg_%1i (3H5 §)7 EJIprl_rll [b6)222]

Usi ng t he above procedure, but enploying different
carboxylic acids and/or different al cohols, the
correspondi ng esters anal ogous to 136 are

obt ai ned. Exarrpl e 13 Prmm_ of

(3-trifluoro fl orone |+ i din
'3 Biemspl gBur prors bt G OBy ph g
137. 100 137 [022%]cet1cac1dsod1umsal_t141 o
(3-Trifluoronethyl -phenyl)-(5-trifl uoronethyl-pyridin-
2-yl oxy)-acetic acid, 100, prepared as described in
Exanple 4, (0.05 nol) was converted intopt hemnacid

chloride, usinggtheaprocedure of Exanple § The acid
chloride (0.01 mpl) was di ssol vedFith Le q
(25 L) Ied_» thylanilipe (2

nor phol i noe 2_nL) wer e added.
was conpl et e,
phase was washed
and CF;

141

[0229] A solution of the acid 39 in EtOAc 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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concentrated. The residue was chromatographed to

afford the title conpound 137. [0224] Using the above
wonosadesse, but enpl oying di fferent carboxyl i cratiugs005/005130

and/or different al cohols, the corresponding esters

anal ogous to 137 can obt ai ped. Exanpl e 14
Preparati on of ?&a t]é‘i@

Preparation-off (Eﬁaﬁtfdn{éry@f ﬁlﬂﬂi‘l ﬁforﬁﬁ‘ﬂl@ﬁ@i&ﬁm(ﬁ-(ﬂmﬂlharmmethyll-phﬂnyt)t-acetlc
aienyl)-methyl]-1Hetrazole 140. Me2Al NH2 MeO

CNSC2N( C2H5) 3° [ 0225] Di A4/9I al uni num ani de vvas
prepared by addi ng anhydrous toluene (60 nL) to
amoni um chl oride (2.14 g). The m xture vvas cool ed to

Q0C and trioret hyl al um numin tol uene ﬁ
V\?S %@_gr@bwi e (-) Ther DERASEON d stl r

S mn @%ﬁéﬁhm{o@ ng tor te@rper ature
and stirred for hours. T e freshly
pr epar ed t hyl3aH$H nur nar ni de was adde e ester
80 (6.0 g toI uene ¥ nl). The reaction’was then

warmed to 1QC and allowed to stir overni gh?'.:3 The
reacti oggwas then cooled to room t er§3ek fgnamgicamst 1)a
SO4 10H20 was added and stirred for an additional

hour . Filtr ion followed by concentration ab the

sol uti yeII urifi QHh fl ash
colm@ﬁgﬁ?gi rglzo ﬁgggjﬁgsgﬁpth 15 @_&1 4) gave
the am 1388 (2 GCWQ%IZ O i ght yel low s@lid
1H-NI\/R(CD® 400Mp0r d 7.81 - 7.51 (m 3@702

(d, 2H), 6k (br. 1 H), 15%78 (br. 1H), 5.63X%, |H).
[0226] The gt de 138 (2.7 g) was di ssol ved i QOF;
di chl or onet harfe and 1B

t 2
(met hoxyc&Bbonyl sul famoyl ) tri et hyl anm)nl &emﬁilg)rr%eil Ae
inner salt (L .3 g) was then added. The resulting
mxture was stirred overni ght, and concentr at ed.

[0231] PAmbikiufPoflrhimniviatid §3 (&97 %)Oiﬂdr(mRbeR)f(aﬁ - pamdpbyl -(4-nitrophenyl)-
(hexane/ et hél acetate ave the nitrile 13%6as a

1,3-propuhsdia (€AFiTy BA)NRAR6 (gc@éls 39 mmﬁy vgd 1 @ L pf gzprppgnol by
heating a??é (Eforé&? rgbn m@sg}u%g%&aé%mlgﬁ%lﬁﬁ[lg f Toom | l‘én%@rﬁt‘iﬁé @nd then

was allowedl BRdtind dti4nCaxemegltl TBe sdljd @%g)\hﬂboﬂaldded bnylhra‘uon The
reaction m xture was refl uxe

g ern (1; Theoiaétutlon
solid Wawézﬁsqlh@wlnc@d%d’f@d)r?ﬁ%’ﬁl #i5Er AhgalutEn aEepofid R e
temperatélg? %‘jl?\lb%fn Lf}ggtalg)& i %ﬁegteﬁtb@ﬁﬁl Qﬁ‘ﬁ{ - c@é?&l@%@ﬁhﬁmd

r|e |umsufate and
with 1 NcHQt @otmB, egtradPed with cetilyl avetate.t Thé drgshic solutiiam was dried over
NaySOq.¢ Eg‘? g)ga%q%g E?V%g_ gé’r@@%,ﬂr\{ ggc?uit% t%t gelzre 2% g ofl en%hml%encally enriched 83-A

(20%) as white solid. 'H-NMR (DMSO, 400MHz): § 7.80 - 7.18 (m, 8H), 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. 'H-NMR (DMSO,
400MHz): 6 7.80 - 7.18 (m, 8H), 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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white solid. 1H NVR (CDCl 3, 400MHz): d 7.85 - 7.51 (m

6H), 7.04 (d, 2H), 6.85 (s, IH. [0228] Using the
weahws@sgasocedur e, but enpl oyi ng different car begyitiseoos/005130

acids, the corresponding tetrazol es anal ogous to 140

can be obt ai ned. Exan‘%e 1ae$§eparati on
of (4-trifluoronethyl - =(3-trifluoronethyl -pheny
Prepakation d€ Bhbtichedrs of sahéthyl4hen 032t Aucrolméthphplednyl)-
the acid 39 in EtOAc was treated with 1 eq. of IN
NaOH, and the result a#fetippgidutt was recrystallized
fromEtQAc / hexanes to afford white solid Na salt
141. [0230] Using the above procedure, but enploying
di ffgremgcarboxylic acids, tég osrrespondi ng sai%s-OH
us to 141 can be obtai ngd. Exanpl e ¥oc
F,cPr eparation of Enanti oXef o 3 0
en

-tri fluoronet hyl

- id 83 [0231] A m : racem c acid 8
(7.97 and (IR 2R)-(-)-2- 3 -(4-ni trophenyl)

1, 3-propanedi ol (CAF D BASE) (2.56 g, 0.55 eq.) was CF
di ssol veg,i n 70 nL of 2-propanol CBy heating at 750C 3
for 3Q_.mn. The sol ution was _@(_)gg ed slowy to roop)-39
ten‘pe?’gture, and then was aIF wed to stand at 4C
overnight. The solid (3.4 g) was collected by

filtration. The solid was dissolved in 50 nL of
[0234] Dpicalippate (-3BHE wathebtaiotditin olassical reobitiod bso seredm

tenperature_slowy. Cyst r.e col | ed b
reerystal AR AR 0 $oL QL b ot W AT AR P50
nitmpheg?g?-& t3_@1390{)&1219@130}yistea.)%ﬁ rybhABEBLHALSs at TREOGANTTRe first crystal

i'on"was dried over Na2SO4. The solvent was |
collected affdeti(-)-39 valt uSerial cecyysiadlization gf Hie remarins moé]pq‘:rclg]upc;, afforded

s STEEESEST AL Sl Gl W SRRy o
opticauyt;%itrg ?#33 %g& Q«ﬁﬁﬁv@@%@scﬁ@s wiifaolibetbspiatively . 8G-)Bowis] N\ = +
74.6 (c 1 &5 S,ZCH:@H% apd (—zl-%ﬁ f[a?%bﬁerﬁﬂ-% (c1= 83BN Ghigsd FPLL

. chiral. base . \/ » .80 - matel
analysis ()Efn b's)gle%s_ Vﬁ)slt%%ﬂleﬂ (}\_(lfc&.ag Fg??g]nﬁ@%&%%g 1§1ké’%vgf af aﬂﬁomma .e y
2 0.5 mgMaDGERILLE of thetsampld diysohgddi ifobile phaseantmoxys cn Ack Gigim Regis

and chiral bases, the correspondi ng enanti r
Technolpgias GyBY ¥Vhebk-831 & %H@Bt“éﬁ‘rfbﬂg m&mﬁpg o 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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Preparati on of Enanti oners of
(4-trifluoronethyl-phenoxy)-(3-trifluoronethyl-phenyl)

wo 2eis@gixoaci d, 39 [0234] Optically pure (-)-38CTaiSk005/005130
was obtained via classical resolution b serial

recrystallization of tﬁ salt!gf the racemc acid 39
wth (IR 2R)-(-)-2-am

Separaﬂiohro@ Bhgterd ot?(ﬂﬁﬁﬂﬁ&’@ﬁieﬁiyl?ﬁeﬁiﬁcyﬁﬁ Jrifluor&iEg1-phenyl)-acetic
hexanes at 75 0OCto rt. The first crystal collected

af forded (-)-39 salacid, 88 byghirglddfht al | i zati on of the
remai ni ng nother liquid afforded another optically
pure (+)-39 salt. After acidification of both salts
with |, HQzin Et OAc, optical | yoquos (-)-39 and (+9

SoL pect ively.p &+)-
: Z4(a1§r @SP O

o and (- )'3

HPLC anal ys
en pBrs Was carried out 3 20 nm by i nject
10 Lo approximatelyaOS IL solution of ™
sanpl e drgSol ved in nobile phase dnto a 25 c:mx 4.6
lgchnol ogi es (RBR) Wel k@31 5 mm col um wi NE
al.5n/mn flowofd.5/98. 5/@?&) Pr()—l/hexanes/gﬁégg
Under BBese conditi ons, (+)- eg 1 omer el uted at
mn, (-) enantioner at 8.8 mn (approximate retention

ti mes). Exanpl e 18 Separation of enantioners of
[0235] ( Riceifid 30 wasedsblvkd e Hweppnti@nders usihg ochioald{PC- przdeyt § 2.1
- t d i ral C iral HPL 235
mm Regf e8RS B0 PrAChT s e e ST el Fg™
temperaiitd. %JS'EF b sarih] 96 Rdin sLo WD &edd ﬁqgﬁﬁE dppdcemies9 R R

VHELK-'O 2 10/ 100 col um was enpl oyed room _
isopropiaaoidenxate) 2¢3. Ting @dumn rwas alhvtrdewitle mpmpﬁ@d Iexapas:tgflugrpacetic

acid 2@%{)31‘ rﬁa(?t&élrgﬁeg‘felgrﬁ 5 Jl’ﬁeo &E)%%%rl]}(r) gfu?e%xe%rﬁr?ﬁoﬁérg ‘weIQ Eollected

and thd ﬁ&b%ﬁmefé oohse&ﬁfae&l tb raffbfdlt% Qafeiklusl eaghttbraerd 8039 and (-)-39.
vv|t det ection at 220 ran. The separately el uted

[0236] ntl o?gi)rsog 151‘% gﬁ{hﬁg t@ﬁ%ﬁ 61{1 caag}]dasgit}'ﬁ% ?ent invention
toprovﬁde)ﬁ&?s@ﬁﬁatédéna&ﬁom[e&236] The above procedure can be
applied to other racemc acids of the present
invention to provide their separated enantioners.
Exanpl e 19

Example 19
Preparation of Esterified Compounds

o™ L m“
FaC

KOH, IPA
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-Acetamidoethyl)-4-trifluoromethylphenylbromoacetate
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Preparation of Esterified Conpounds [0237] Potassium
hydroxide (2.6 g, 0.046 nple) was dissolved in

wozoeprosgsanol (40 nL) under argon by heating t orP&DARE005/005130
0C. The solution was the cooled to 0-10 OCin an ice

a2 5 B U B AL TR g e o

phenoxideQBRE0A wHs Thendd€d B0BEbromoester, which raised the internal temperature
0éz-Acetan_idoethyl)-4-_trif|uorom‘sthyl henyl br.onoacet at e
to 5-15°Cz3Thessyltigs noxtgzrwvaoTtiEned ferst B e cpkbbath” gyrippcid (1.6 g,

' : d ; i .
oot AL AE 8 O T ner
potassiurh %&c&lﬁitil_etah& tﬂeﬂ{aﬁé wahheﬂezﬁfl_eisa}bmp?lcﬂ Q2(Bnhal§.0 (D%le ihpropanol was

resulting mxture was stirred for e .co :
rotary evppgrated @pel thegregidpadi SP?‘@dgl} eﬁl__ygé@&atﬁ&?e‘}ﬁ&é%& M{ngﬂi‘zm
(24 mL).g’g]{lg\@&l?f aceﬁbg% &by gl-l%%e‘:r: g{)(&iﬁfhes%lfa& AR TR AL e filter

assrum e an e washed with isopropanol
cake wash2® with)ethyT laeetiats.o prfiepentaly ewaporatiira cyude papbichwery abtringda elhis

. residue, di ssol ved i t hyl...aceta 72 and .
was dissEd HEat) ORPHRREREIL 0 20 FTE P oo e Ron sqg gt
oiled out}ﬂﬁ%e%&ﬁﬁle M€ EociQBinHR 1%@ bhatte 2057 £ white k@t PAded fnce and

ter cake washed wth ethyl acetate. After rotary

was filtersdapd vestsheshwith ratieid ethesdesanafd e to bffeided, afferidsyipg gnder
di ssolved in ethyl ether: hexane (1:1) and diluted
wi t h hexane, whereupon sonme material oiled out. The

m xture was cooled in an Ice bath to 2-50C a white
solid formed at once and was filtered and washed wth

t h r. - 1). 4 A\
e S ABURRE ! St A b
for 73, tieUbHbWin doRgpothds wap obfairedt B4Pphehol s and bronpesters

for 73, the follow ng conpounds were obtai ned:
143-147. Exanple 20 In vivo Activities [0238] The

anti-di abetic acfivities of the CO?EZEBQS wer e

d
eval uated in t 7BL/ 6J ob/ ob> N% %@I.A.
Materi al s and S [0239]F c!\/Ial e, J/- 9 weEks ol d,
C57BL/ 6J ob/ob nmice~\ere putt ont Theadackson
Labor at or boHAc VE, U A% mal s were housed
(4-5 qjé ge)o under standard Iaaaratory condi tions
at 22 "*30C teqpgrature and 50 20% ?‘el ative humdity,
and were naintained on a diet of Purina rodent chow
and water ad libitum Prior to treatnent, bl ood

vacuum.

O\/\ CF3 3
ol e " NHAG " NHAc
FsC FsC © o
145 146 147
Example 20

In vivo Activities

[0238] The anti-diabetic activities of the compounds were evaluated in the C57BL/6j ob/ob»

Mice model.
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was collected fromthe tail vein of each animal. M ce
that had non-fasting plasma gl ucose | evel s between 250
wanwsm3GB4ny/ dl were used. Each treatnment gr oupPCT/US2005/005130
consi sted of 8-10 mice that were distributed so that
t he an g re equivalent in each group
at t@'sta ﬁ%@%%‘?@%@%ﬁ‘f M ce were dosed orally by
[0239] IMAGET-ORERkaoAY STBL/61 oB/odaise wietdpuretitised Eomritheoiackson

Laboratgzs Chag AG0OCH DAl A8 SaRHP BaFi (b TGFgR) gnder starlard

L

maintaiied by hdédtlofiPosea roflket chawand webérurddibias:. Ryiorits kigatnehb dipod
sa S re.taken. at, 6 .hours_.after the h dos

v ol 550 A B S e

levels BYRLEHA2508ME 508 ded/i8kerd abddy - Edch 3%afncit BB Lonsisted of 8-10 mice

concentrations were determ ned colorinmetrically using
that weae distribetedisalthajlticmsan gusasadevetrvere qyislgntan cadhgioup af the start

Co t. Loui A) . Signi ficant. dj f,f .
ose 5, e 525 B ) Tt BRSERE v a on
or mor¥ 80eJreest EaApOENM atadosMahpial HdnyS ta (23 ig/kgt Whamtounds were
unpaired t-test. B. Resuly%d%024o] Table 1 praovi

deliverehin 7 iquid fareiasioareptasting S vaa dieetby BHRBdE w@ayﬁi‘f’ L #elv/v)
[ ti hat [

N e

samplel WeBdakerP it 6ho BRI ch [ABse @dtankBaed firfpbsinavstudose. Food

gl ucose lowering, typically exhibiting activity at a
intake and badyl veciglyseero measusehdaily. ddaenaglusosp Sopggnirgtions were

assi gpned the tenc t..: . frq; :
dotery SARE BB TAE el B o AL BB Siomg Gpemica
Co, St.DRD MO, @94). esipaidicamni Serépsidtivesh dreums (nomparidgirug-treated to
_illustrative purposes only and that various
vehiclarisentsd) veasicyalyatsd uélﬁ&#&e%mawt Pregitediesteof will be
suggested to persons skilled in the art and are to be
i ncl uddd wiRdsuhist he spirit and purview of this

application _and scope of the_.appende | ai ms. Al . .
02401 U BrbE RS et poistsy pLEaHE St capRBRdS of g jrvention

' ' ' RTENLE nighkd A€iagsigned
compABEEE 355 Rl |RESEIOK it e 08 g tsin

.

potency ofipoycmgnndg thaharefless affbetive fangluedse lpering samiedlly srhipiting

sctviTg AR SRt FTOR FHS 7 dap eaneh b ARt Bty "ofy

S22, CHR and

76



NR, wherein Ris H (Q Ctal kyl,

CORa, COOR

a and CONR

aRb wherein Ra and Rb are each i ndependently sel ected
wonreHosos20 gr oup consi sting of H and (d-Ctal kyl ; PETIUS2@5/005130
menber selected fromthe group consisting of CH2ORO,

CO2RO,
CH(=NOR),

tetrazol e,

CHO, CONR OR 1, CH(=NRC) and
wherein Rc is a nenber selected fromthe

group consi stablgloPotdncy Gl his@heibk YomppdiddsC8) al kenyl ,

(C3-C8) al kynyl,

(C3-C7) cycl

oal kyl ,

E@ﬁﬁ%ﬁgcym

group consi

are ‘each in
consi sting ¢

al lydrpsuid # ar Y
al kyl ene-Z‘,ﬁbV\,her ein
ting of COR d,

jependeﬁ Iy
pf  H,

sel €
(Cl1-GCs) al K

T, arpdtbheyl- CB)

Zis selected f
COOR d, NRdRe,

aUc Yh&ilth Level
[ Oldg red with
NRACONRR Rl

%—d—Re—wI"ﬁ_r etrn—Rd
cted fromthe g
yl and phenyl,

AW s
[ oup
Dr

P wal-l s
OpP 0T ar Ty 1
san@ ni troge

si xnmenber ed

wo—of ¢
bn atom are cong
ring;

—
RE dI

and wher €

d—RfF—whgmattac
ined to forma
in Rmis sel ect

ed T Oop L1E:
five- or
bd from t he

grogp CONST
Rm and R ar ¢
atom to whi (¢

St ng Of83
> optionally con
th each is attag

H—(CI-

C8)al Kyl aryl
bi ned with the
hed to forma f

And O owad

ni t rogen
ve or

ST X4enber eq
i ndependent |
hal ogen, hyc

I r1ng; ggach Rl
y selected fron
Ir oxy,

(Cl1- c8) al

nthe group cons
Icyl , (C2- C8) al ke

and R3 44 a menber

~ Lower
sting of
Nyl

(C2-C8) al kyi
(C4-C8) cycl ¢
(Q CsOnhet er (

wyl,
pal kyl -al kyl ,
pal kyl ,

(CB6CB) al kd
(d
(C2-C5)

xy, (C3+7) cycl
[1- C8) hal oal kyl
eterocycl vl ,

pal kyl Lower

het &y osubst i
substi t ut ed
cyano, phen

t ut ed( 893- C7) cy
(C3-C7) cycl oal K
L,

O phenyl, NR

cl oal kyt+ heter
yl, (XQ@ Crhal oa
i -phenyl  S(O)r

pal kyl Lower
kyl, nitro

i phenvl
) P4 7

COR7 ,
NRj COR k, NH
ring is opti

X COORk and CONR

onallv substiti

NR| KQ  S(O)r

R , SCB'R Rk,
! j Rk wherein th
ted

each i ndeper
of H and (Cl1-

dent | y12@| ect ed

from the group

NR1 CONRaw gL
e phenyl

consi §PVRY

9

121

++

Lower

10

128

K

Lower

11

136

++

Lower

12

(-)-39

++

Lower

13

(+)-39

++

Lower

14

142

Lower

15

143

++

Lower

16

144

Lower
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C8)al kyl, or optionally two of R, Rk and Rlwhen

attached to the sane nitrogen atom are conbined to
woaoomoaodove- or six-menbered ring, and the sSuBeTMISPI051005130

is an integer of from0t02 R2 is a nmenber selected

fram +ha v s 1 1

O C1ie— g1 oup Ibl b f ‘68) dl K

dﬁpmbﬁrt he s;ubs(g?‘r |s an |n§%%t‘edrlky(;f from §h§ulhigt(§vel

and the subscri pt p is an ijnteger of fromo0 tcé’n?arﬁdWAth
conmpound of jclaim1_ wherein Qis CH 3 A compdiShiele ¢

oo Yoot

clai™ 2, wherein X14% seledted fromthe group  Lower
consisting ¢of O S and NR 4. A conpound of claim 3,

vwherein Y is CORRC— 5 A ¢ rmnllnr*l of el ain 4, V\hfFe-i—H-——‘
thel8ubscript misi4Pto 2 dnd the Fubscri pt p i s~V

p i 0
1. 6. A conpound of claim§, wherein each R3 1S
cnol ortod fr am Aol
> CH t-ea—+ o L ||C ul.J CUTIS1 LI Ilu UI IId.I UlJCII lI
(Cl-T ) al kyl, f%m oal Kyl , (C1+C8) al koxy an% f'fl-
oal ko y. 7. A conpound of claim5, wherein eachR

SCICbl t—fromthe g conststing of halogerm,

o S B B S A S i 0

111ustraYW€ 5%&&3%&%&1%&%@%5 ﬁl@mﬁfcﬂﬁ‘orﬁr& RarpRH $i BifitMigeredt will be
al kyl” and (Cl1-C8)al kyl ene- 9.. A conmpound_ of

suggestﬁdatp mﬁonw\v\ﬁ@lﬂ@ in thRgart and-arp to b}-@ch{ded p(l’@gh@@ §pigit gpd purview of
1
I

applicdtRRS ti#dd geifrdHd2éd30nedtPoratddRY; refeiencs b their eptiraty fos all
to 2 and the subscript pis O0to 1; each Rl is

purposg®| ected fromthe group consisting of hal ogen, nitro,
(Cl-Cs) al kyl and (Cl-C8) al koxy; each R3 is sel ected
fromthe group consisting of halogen, nitro, (Cl-C8)
al kyl and (Cl1-C8) al koxy; and R2 is H or CHS.
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O 0 3 & »n bW N

N I e T o T o T e S e B st

and alliphaspspefisiptly pocset

11. A compound of claim 10, wherein Xis Oand Y is
CO2R0O. 12. A conpound of claim 10, wherein X is O and

WO 2065/080340R0. 13. A conpound of claim 10, wher eCT/UX2005/005130

NH and Y is CO2RO. 14. A conpound of claim 10, wherein

' .is CH2OR0. 15. A conposition conprising
WHA@%@&%@%@%@#@ |y acceptabl e exci pient and a conpound

having a forrmula: 1 and all pharmaceutically
acceptable salts a rodrugs thereof, wherein Xis a
menber sel ét?‘gﬂpqupgg\a{;‘ﬂg %’E'Eugonsisti ng of O S, SO
S, CHR and NR, whereinRis H, (Cl-C8)al kyl, CORa,
COORa and CONR aRb( rein Ra?and Rb are each
i ndependently sel ects okq t he group consisting of H
and (Cl1-C8)al kyl; Y menXer selected fromthe
group consi sting of “ZH2ZOR | R, tetrazole, CHO
CONROR 1, CH(=NR) By@ CH(= Bpein Ris a nenber
sel ected fromthe group c&\s‘ﬁ?i ng of H, (Cl-C8)alkyl,
(C3- C8)al kenyl, (C3-C8)al I, (C3-C7)cycloal kyl,
(C4-CB) cycl oal kyl al kyl , ar¥C aryl (Cl- C8)al kyl and
(Q Cral kyl ene-Z, wherein Z is selected fromthe group
consi sting of COR d, COORdJINRdRe, NROICONReRf, NRACORe,
NRACOORe ., and CONRdRe erein Rd, Re and R are each
aggséﬁlgf‘? Pﬁ%sg}e&ﬁ% WBSHEMSti ng of H,
(CL- C8 g ei(ﬁ‘kaﬂ&dseﬁje Yom fe 8% mdistiNg b1, 8f SBISOREHR and
e

and when attac to the sane nitrogen atomare .
combi ned t NRowiereinfR isdd, (Eh-Ga)alipdrBeRe CQORg andR@NR'R

wherein Ris selegted ftromthe group consi st |

(CL- CB) al kyPhoringt SBR a cosh RpidRa ROt Bbmithe Houp
optional |y &agbidpest iahd(CbE)ANYY, 0gen atom to which
each is attached to forma five or six-nenbered ring,
each R ismciember slestadefie the graumesnsishpg of SELOR deO% om

the group gonsi 3! iib, CONR'R™, CH(=NR®) and CH(=NOR®), wherein R® is
a member selected from the group consisting of H, (Ci-Cg)alkyl, (Cs-
Cg)alkenyl, (Cs-Cg)alkynyl, (Cs-Cy)cycloalkyl, (Cs-Cs)eycloalkyl-
alkyl, aryl, aryl(C;-Cg)alkyl and (C:-Cs)alkylene-Z, wherein Z is
selected from the group consisting of CORY, COORY, NR°R®,
NRUCONR‘R’, NR‘COR®, NR‘COOR® and CONR‘R® wherein R, R*
and Rf are each independently selected from the group consisting of H,

(C1-Cg)alkyl and phenyl, or optionally two of RY, 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, (C1-Cg)alkyl, 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 R! and R? is a member independently selected from the group consisting
of halogen, hydroxy, (C;-Csg)alkyl, (C,-Cg)alkenyl, (C2-Cg)alkynyl,
(C;-Cyg)alkoxy, (Ci-Cr)cycloalkyl, (C4-Cg)cycloalkyl-alkyl, (Ci-
Cg)haloalkyl, (C;-Cg)heteroalkyl, (C2-Cs)heterocyclyl,
heterosubstituted(Cs-Cr)cycloalkyl, heteroalkyl substituted (Cs-
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27
28
29
30
31
32
33
34
35
36
37
38

of hal ogen, hydroxy, (Cl-C8)alkyl, (C2-C8)alkenyl,

(C2-C8)al kynyl, (Cl-C8)al koxy, (C3-C7)cycloal kyl,
wQCdos@8)xaycl oal kyl -al kyl, (Cl- C8)hal oal kyl,  PCT/US2005/005130

(Cl- C8) het eroal kyl, (C2-C5)heterocyclyl,

het er osubstg ()%gc?%l 30@[7 )(‘?qx@lﬁﬂﬁyﬁltroh%%[»oﬂ{éﬁ O-phenyl,

substitute

Q( C1- C8) hal NRUshényh IS((D);)-phet)/}ﬂJ@ORh ICOYR], NRRhE(O)R’, SO,NR'R,

A SRk o g e

CONRj Rk V\'h lﬁéhels Qgﬁ&iﬁlﬂ lipGithtsd 9Rd ROME b R! are each

substi t ut e Rlare each i'ndependently
sel ect ed frmdepdnéergbmbctcdrﬁsammerwmqf cadsistiog CH-and (Ci-

)2k R St Bun b e LRI o e s

forma fi Vemtr@éen%t&m‘"ﬁ?é@ﬁﬁlﬁﬁed fo¥Brm AHvet BEsig 4h&habdred rifig, and
is an integer of fromO to R2 is a nmenber selected

from the gribapubserisirsis amgltﬁzger P &par (©12:C8) al kyl; Qs
CH ih b t ; .
and L Bagterrgeelbied igh AR etdbrofiishe i g % chhion

A net hQds Eprorteati ng | an amTatl on or a netabolic
di sorder selected fromthe oup consisting of type II
di abettds subpgpBYMiiIHAREHELET 0@@@@ Pl 3ca#d a and di seases

assoc! t%g S&)S\Q%&‘I%%Srs@lihﬂe Cr O??IIOﬁ‘I 6 Sa! d met hod

conpri srng 0O a su Ject in need of such
treatnment, a conpound of claim1. 17. A nmethod in
accor dance Aicompoliad of dfim Iytvdreedin Gwi@Inet abol i c

di sorder is type Il diabetes.18. A nethod in

accord nce th cla rei.n ald ne
di sor xn ‘L%‘?‘Hﬂaimw e_{gn ]teﬁtgé%foﬁn ke group
consis é:gfga@gﬁdwg h claim 16, wherein said netabolic
isorder is a disease associated with insulin
resi stance. 20. A nethod in accordance w t h claim16,
wher ei 4 sai & conpovuhef ¢laim 3, wherein Y is CO,R®
5. A compound of claim 4, wherein the subscript m is 0 to 2 and the

subscript p is 0 to 1.

6. A compound of claim 5, wherein each R’ is selected from the group
consisting of halogen, nitro, (C;-Cs) alkyl, (C,-Cg)haloalkyl, (C;-Cs) alkoxy and (Ci-
Cs)haloalkoxy.

7. A compound of claim 5, wherein each R! is selected from the group
consisting of halogen, nitro, (C;-Cs) alkyl, (Ci-Cg)haloalkyl, (C1-Cs) alkoxy and (C;-
Cs)haloalkoxy.

8. A compound of claim 5, wherein R° is selected from the group

consisting of H, (C;-Cg)alkyl and (C;-Cg)alkylene-Z.

9. A compound of claim 8, wherein R?is H or CH;.
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wn R W N =

O 00 3 AN Kt W

10
11
12
13
14

adm ni stered in conbination with a second agent usef ul

for treating netabolic disorders. 21. A nethod in
weacowsrdesace W th claim 16, wherein said compouRdTiUs2005/005130

adm nistered to a patient having an inflammtory

condi tion.

10. A compound of claim 1, wherein Q is CH; X is selected from the
group consisting of O and NR; Y is selected from the group consisting of CHOR® and
CO,R"; the subscript m is 0 to 2 and the subscript p is 0 to 1; each R} is selected from the
group consisting of halogen, nitro, (C;-Cs) alkyl and (C;-Cs) alkoxy; each R is selected from
the group consisting of halogen, nitro, (C;-Csg) alkyl and (C;-Cs) alkoxy; and R? is H or CH.

11. A compound of claim 10, wherein X is O and Y is CO.R".
12. A compound of claim 10, wherein X is O and Y is CH,OR".
13. A compound of claim 10, wherein X is NH and Y is CO,R".
14. A compound of claim 10, wherein X is NH and Y is CH,O0R".

15. A composition comprising a pharmaceutically acceptable excipient and

a compound having a formula:

Y
(Rs)m R2
o
/P ,
F3C /T RY,
Q\\_l_//
F;C
1
and all pharmaceutically acceptable salts and prodrugs thereof, wherein
X is a member selected from the group consisting of O, S, SO, SO,, CHR and
NR, wherein R is H, (C;-Cyg)alkyl, COR?, COOR® and CONRR"
wherein R? and R? are each independently selected from the group
consisting of H and (C;-Csg)alkyl;
Y is a member selected from the group consisting of CH,OR®, CO2R’,
tetrazole, CHO, CONRR™, CH(=NR") and CH(=NOR"), wherein R° is
a member selected from the group consisting of H, (C;-Cg)alkyl, (Cs-
Cg)alkenyl, (C3-Cg)alkynyl, (C5-Cr)cycloalkyl, (C4-Cs)cycloalkyl-
alkyl, aryl, aryl(C;-Cg)alkyl and (C;-Cg)alkylene-Z, wherein Z is
selected from the group consisting of COR, COORY, NRR®,
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

AW =

—

WO 2005/080340

PCT/US2005/005130

NRUCONRRY, NR!COR®, NR*COOR® and CONR®R® wherein R%, R®
and R are each independently selected from the group consisting of H,
(C1-Cg)alkyl and phenyl, or optionally two of RY 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;-Cg)alkyl, 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 R! and R? is a member independently selected from the group consisting

of halogen, hydroxy, (C;-Cs)alkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl,
(C1-Cg)alkoxy, (C3-C7)cycloalkyl, (C4-Cg)cycloalkyl-alkyl, (Ci-
Cg)haloalkyl, (C;-Cs)heteroalkyl, (C,-Cs)heterocyclyl,
heterosubstituted(Cs-C7)cycloalkyl, heteroalkyl substituted (Cs-
Cr)cycloalkyl, O(C;-Cg)haloalkyl, nitro, cyano, phenyl, O-phenyl,
NR!-phenyl, S(O),-phenyl, COR!, COOR!, NR'R¥, S(O):R!, SO;NR'R",
NR/CONR'R!, NR'COR¥, NR'COOR" and CONR'R* wherein the
phenyl ring is optionally substituted and R), R and R are each
independently selected from the group consisting of H and (C;-
Cyg)alkyl, or optionally two of R, R¥ and R' 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 0 to 2;

R? is a member selected from the group consisting of H and (C;-Cg)alkyl;
QisCHorN

the subscript m is an integer of from 0 to 3; and

the subscript p is an integer of from 0 to 2.

16.

A method for treating inflammation or a metabolic disorder selected

from the group consisting of type II diabetes, hyperlipidemia, hyperuricemia and diseases

associated with insulin resistance, said method comprising administering to a subject in need

of such treatment, a compound of claim 1.

17.

A method in accordance with claim 16, wherein said metabolic

disorder is type II diabetes.
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18. A method in accordance with claim 16, wherein said metabolic

disorder is hyperlipidemia. ‘

19. A method in accordance with claim 16, wherein said metabolic

disorder is a disease associated with insulin resistance.

20. A method in accordance with claim 16, wherein said compound is

administered in combination with a second agent useful for treating metabolic disorders.

21. A method in accordance with claim 16, wherein said compound is

administered to a patient having an inflammatory condition.
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