4- ( (Pl I ENOXYALKYL) THI O) - PHENOXYACETI C ACI DS AND ANALOGS CROSS- REFERENCE TO
RELATED APPLI CATIONS 5 This Application clains priority to United States
Provi si onal Patent Application No. 60/504089, filed Septenber 19, 2003,
which is hereby incorporated by reference in its entirety. STATEMENT
REGARDI NG FEDERALLY SPONSORED RESEARCH OR 10 DEVELOPMENT The research and
devel opnent of the invention described bel ow was not federally sponsored.
15 BACKGROUND OF THE | NVENTI ON Cardi ovascul ar di sease (CVD) is prevalent in
the world and is often associated wth other disease states such as

di abet es and4-¢EIENOXYALKYI) THIO) RHENOXH ACEFIC AVIDSHANDANAL @GS dent i fy
the risk factors for CVD, of these, high plasma |evels of |ow density

| i poprotein chol esterol (LDL-C), high plasma |evels of triglycerides

(>200ng/dl), and | ovcReESE-REFERENCEIRORENATED APRLISATIONSO! esterol  (HDL- C)
are considered to be anong the nost inportant. Currently, there are few -

therapies targeting | ow HDL-C and trigl yceri des. 25 The peroxi sonme

Phe. expy ossi on e guisaft Bi0ns rifgia et stated Holiodi Rl 2 agont ot s
of the PPARapRdHtibl NG, 60M8M4E8D, il S¢ptembeendi 2008, iwhich Aniseréby COR(r)
(fenofi brat es) and agoni sts of the PPARy subtype, such as 30 AVANDI A(r)

(rosigli taMﬁ@Qﬁ@ﬂeéd?tYe')efe@ﬂéelﬁéﬁeﬂBﬁet)t he treatment of dyslipidenia and

di abetes, respectively. Another nenber of this nuclear receptor famly, the
1 peroxi sonme proliferator-activated receptor delta (PPAR delta or PPAR8) is
al so a necesSAAYEMENTE REGARDINGIEEDERAEQYTSRONSORED RESEARCH OR egul at i ng

genes 1o DEVELOPMENT

The research and development of the invention described below was not

federally sponsored.

15
BACKGROUND OF THE INVENTION

Cardiovascular disease (CVD) is prevalent in the world and is often
associated with other disease states such as diabetes and obesity. Many
20 population studies have attempted to identify the risk factors for CVD; of these,
high plasma levels of low density lipoprotein cholesterol (LDL-C), high plasma
levels of triglycerides (>200mg/dl), and low levels of high density lipoprotein
cholesterol (HDL-C) are considered to be among the most important. Currently,
there are few therapies targeting low HDL-C and triglycerides.
25
The peroxisome proliferator-activated receptors (PPARSs) are metabolic
sensors regulating the expression of genes involved in glucose and lipid
homeostasis. Agonists of the PPARa subtype, such as LOPID® (gemfibrozil)
and TRICOR® (fenofibrate), and agonists of the PPARYy subtype, such as
30  AVANDIA® (rosiglitazone maleate), are used for the treatment of dyslipidemia

and diabetes, respectively. Another member of this nuclear receptor family, the



i nvolved in lipid netabolismand energy expenditure. PPAR delta has been
shown to act as a "gateway" receptor nodul ati ng the expression of the other
5 PPARs (Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618). Each
receptor subtype has a distinct tissue distribution: 1) PPAR(X shows the

hi ghest expression in liver, 2) PPARy appears primarily in adi pose tissue,,
and 3) PPARS has the widest distribution -- ubiquitously in adult rat
(Braissant at al., 1996, Endocrinology 137(1): 354-366) and in all the

human tissues tested to date,. 10 including |iyer, _ kidne m nal adi oée
ona-okel oraroNBemed OlaRRLRLate fecepag b HAR Jeia 6t BPARR & deom, ¥
Recent |y, 5@&1 ; ch&H i ; kding a better
understénﬁtggg Irylit'trs ulﬁg{)'?gandﬁ?'ﬁgﬁlo;g%%ngtsgﬂlo |sn|1hsr$ﬁglegg?§%g%egt of these
15 conpounidsolived dblipid metabolism iabdwinergyeexpendjtutd 0BPARERS A lkdg been
473(3):333-336), and obese ,rhesus nonkeys iver et _al. 1, ,Proc. Natl.
Aca((:I. ) Sci .Shgg‘ﬂ} tog%(?(ga}s_ % JHeWaY 1/PCGRIOT g#qtiﬁ@mgﬁg EXRrERSIN %ﬂtﬁgiomprl i poprotein

chol estser obp ARRUSHI et ANDOB2APFSERER. Adhd, 'S USPEJofs)s 2618281B).t Happef fect on
gl ucosé (although insulin Tevels were decreased i n nonkeys). HDL-C renoves

chol est er olectptomspbhyipeteasa dizlinctdisisse intolgtiona 1) PEddcs sbaws thie highestse

chol esterol transport. The first and rate- limtin rep, a r. of

cel lul ar ceiressie dﬂh‘éﬁdebﬁ%Q‘E{’l(ﬂﬂpSPEﬁsp’t"ﬁaf'Wén agmgﬁgﬁﬁﬁ%t%ﬂ%&ﬁ?é%‘ nponent
of HDL, is i - ATP hindi r ( ABCAI )
CLann et ae€eSlgestistibnd - chigihdl P Rosdhi By (SiafipRPEL A1, igel oo

act i vat i onEhdecrinetog\shaX(n):t354+366) easidn liblth € huenas tigsues tegted o datenscri pti onal

regul atjon_of ABCAl1 (Q.iver et al., 2001, Proc. ti. AC Sci ., USA 98(9):
5306, ok 1) ok | ROV abiopThalsdiiosaud SKaiebliusre Bloagil e plages.
PPARS agonigdz DiBbeteRUot8st31dDisLy) evel s in patients and renobve excess

chol esterol fromlipid-laden macrophages, thereby inhibiting the

devel opnent of atherosclerotic |esions. Existing therapy for 30

hyper chol est er openl g BeletYRGandieror FPARS AhVIBeetBLERHLC HFdi@ng B C but

show 2
better understanding of its function in lipid metabolism. The main effect of these

15 compounds in db/db mice (Leibowitz et al., 2000, FEBS Lett. 473(3):333-336)
and obese rhesus monkeys (Oliver et al., 2001, Proc. Natl. Acad. Sci. USA
98(9):5306-5311) was an increase in high density lipoprotein cholesterol (HDL-C)
and a decrease in triglycerides, with little effect on glucose (although insulin
levels were decreased in monkeys). HDL-C removes cholesterol from peripheral

20 cells through a process called reverse cholesterol transport. The first and rate-
limiting step, a transfer of cellular cholesterol and phospholipids to the
apolipoprotein A-l component of HDL, is mediated by the ATP binding cassette
transporter A1 (ABCA1) (Lawn et al., 1999, J. Clin. Investigation 104(8): R25-
R31). PPARS activation has been shown to increase HDL-C level through

25 transcriptional regulation of ABCA1 (Oliver et al., 2001, Proc. Natl. Acad. Sci.
USA 98(9): 5306-5311). Through induction of ABCA1 mRNA expression in
macrophages, PPARS agonists may increase HDL-C levels in patients and
remove excess cholesterol from lipid-laden macrophages, thereby inhibiting the
development of atherosclerotic lesions. Existing therapy for

30 hypercholesterolemia includes the statin drugs, which decrease LDL-C but show



little effect on HDL-C, and the fibrates, the PPARa agonists that have | ow
potency and i nduce only nodest HDL-C elevation. In addition, |ike the
fibrates, PPARS agonists may al so reduce triglycerides, an additional risk
factor for cardiovascul ar di sease and di abetes. Elevated free fatty acid

| evel has been 5 shomn to contribute to insulin resistance and progression
of di abetes (Boden, PROCEEDI NGS OF THE ASSOCIATICN OF AMERI CAN

e Y e e
at her oscl fét@ﬁé?afﬁﬂ% &léﬁ%&%ﬂb&a@%ﬂﬁaﬁo |rﬁ"‘5ddltloﬁolﬂ%)th@'?i@raq¥§015l6

(Aiver roceedi ngs of t tional ca eny of ci ences of the

Uni ted StRPARSGgohiEsincay élgﬁﬁéduce%g@):endﬁ&)&n@ihﬂﬂonal fiske &atemfor of
differentiated THP-1 ponocytes with 1516 uced ABCAL NA expr essi on
and enharGAIBIOYABHEE EREASEER ﬁii@hﬂt%ﬁn Eﬁ&@t@déﬁrq gaﬁyf&'%lﬂ%'ﬂ%ﬁ e he

| nventq ggsrp%ghm;@mhbe@ tB‘éﬁédlm%s%P%ﬂé@u @%reﬁ e;:%%fdﬂ’éfaq éﬁéte??%&‘%n ¢HR 0L

11j ~ her el I's selected froma coval ent
bond, S, BROCGEEDNNGS OB THEOASSOGIATION OF AMERICANIRMYBHCIAMGE{1%99s 0, Z is

0; R and R2 are | e |y selected fromH, C1_3 alkyl, Cl.3 al koxy,
hal o, anif@ Nﬁgﬂﬂﬁ \Xﬂgf‘ﬁl %g'giérg)and Ro are independently Hor Cl.3 al kyl;

Examples of known PPAR delta agonists variously useful for

10 hyperlipidemia, diabetes, or atherosclerosis include L-165041 (Leibowitz et al.,
2000) and GW501516 (Oliver et al., Proceedings of the National Academy of
Sciences of the United States of America (2001), 98(9), 5306-5311).
Treatment of differentiated THP-1 monocytes with GW501516 induced ABCA1

mRNA expression and enhanced cholesterol efflux from these cells.

15
Summary of the Invention
The invention features compounds of Formula (1) below:
Ry
S0 ee 9¢
R Rg
20 0]
wherein

X is selected from a covalent bond, S, and O;

25 YisSorO;



5 R3 and R4 are independently selected fromH, halo, cyano, C1_5 al kyl,

hydr oxy, C 2-4 acyl, Cl.4 al koxy, and NRcRd wherein Rc and Rd are

i ndependently H or Cl_3 al kyl, provided that R3 and R4 are not both H 10 R5
and R6 are independently selected from halo, phenyl, C1 9 alkyl, Cl1_8

al koxy, C2.9 al kenyl, C2.9 al kenyl oxy, C3_7 cycloal kyl, C3_7 cycl oal koxy,

C3. 7cycloal kyl -G _7al kyl, C3_, cycloal kyl -Ct. 7al kxoy,

C3_7cycl oal kyl z%é?]cﬁ%%i:é:r?‘ﬁ%%@%héﬁ¥é§@|%ﬁ6yl oxy-Ci _7al koxy, or 15 R5 and

R6 together fo _ ehylidenyl, or R5, R6 and the
carbon atomto which they attach together form C3.7 cycloal kyl or 5- or
6- menber ed heterocycle; 20 mis O, 1 or 2; or a

nis 0, 1 or 2; and
phar maceut i cal IRr @it BpEdindepandentiyselanted fromrie Ciragliort. iCors ARy, Palat ur es
conpositions t yBRChU larfdok.e BP;S’éHHB% f nmuy 1) and a
phar maceut i cal g@?r¢'?§$b g}rﬁeg%('@i ﬁiaent P ﬁgge corrpost' t}_i‘ §ﬁg1'3hg(y§’he met hods
bel ow may further include additional pharmaceutically active agents, such

as |ipid-lowering agents or, bl ood-pressuyr 30, | ri ng agents, .or both. 4
Anot her aspect %faQ%&?WEWSHg?W@Ii?Me&QP%HSRa 'Gﬁ%%teﬂ'ﬁ@?‘&i"scl osed
conpounds or c W i ! b f ieat | enting, or
i nhi bi ting the%@%gggﬁb%f G coné?ﬁﬂﬁ"%ﬁ'?&%’%‘ﬁ?ﬁ‘* R e Ty rod at ed
by PPAR del t a.indzpendentipiH bo6 1.5 alkylupeayvidesithat Ks@aod R amet eat biodh) Hili abet es,

cardi ovascul ar 5 di seases, Metabolic X Syndrone, hyperchol esterol em a,
hypo- HDL- chol esterol emi a, hyper-LDL-chol esterol em a, dyslipidem a,

at her oggl er osi R amdl R; @be Fidependently selected from halo, phenyl, C1galkyl, C1.s
alkoxy, Ca.g alkenyl, Cz.g alkenyloxy, Cs.7 cycloalkyl, Cs.7 cycloalkoxy, Cs.
7cycloalkyl-C+.7alkyl, Cs.zcycloalkyl-Ci.7alkxoy, Cs.rcycloalkyloxy-Cq.salkyl,
and Cs-rcycloalkyloxy-Ci.zalkoxy, or

15 Rs and Rg together form C4.g alkylidenyl or Cs.galkenylidenyl, or Rs,
Re and the carbon atom to which they attach together form Cz;
cycloalkyl or 5- or 6-membered heterocycle;

nis 0,1 or 2; and
20
mis 0, 1 or 2;

or a pharmaceutically acceptable salt thereof.

25 The invention also features compositions that include one or more

compounds of Formula (I) and a pharmaceutical carrier or excipient.

These compositions and the methods below may further include additional
pharmaceutically active agents, such as lipid-lowering agents or blood-pressure
30 lowering agents, or both.



One enbodi nent of the present invention is a nmethod for treating a 10

PPAR- del ta nedi ated condition, said nethod conprising adm nistering to a
patient in need of treatment a pharmaceutically effective anmount of a
conpound or conposition described herein. Another enbodi nent of the present
invention is a method for inhibiting the 15 onset and/or inhibiting the
progression of a PPAR-delta nedi ated condition, said nethod conprising

adm ni stering to atient jn need of .treatnent a armaceut j.cal ly, effective
amount of a gof%‘&t Qﬁpeé’k)ﬁ{)%‘?i'f‘Y%ﬁ'oaé%‘aF %%H‘ettmsg‘?r}rﬂs'%ﬁ‘ﬁé?é? of
condi t1 ongo hialna8brBrigAicHd iMvbods MRARJITHF feaiRiotéveriifgl eide. i thout

I a t abol

limtation, etes, cardiovascular diseases, M Ic X Syndrone,

hyper chol dstiibiting éiné arodrepsionidf,-a banditarediogatlyi i indiggetly maliatedHnl RBARr ol eni a,
dyslipidenja, atheroscl.erosis, and obesi.ty. sl.ipidem a . incluydes

yper tr | ordpitar S Panala fiddes” R BHER iriieri e dine e gk B8HEE | i demi
(i ncl ugi ngyiuuags! italRlical SYRirdace, HyPeholEstéroRimibhBycHDOW ng  condi ti ons:

| ow HDL (<135 or 40 /dI),Vﬁ?gh tﬂggl ycerides (> Zlgy mg/dl ), and high LDL
(> 150 ny/dtiojestexateinicohgpertlddt-ghelestareleria.dnstidemia, atherosaleeasis, @mdwi I |
becone ap;@reeqt ‘30 fromthe detail ed discussion, exanples, and clains
below. 5 2|"Y-ed Descri ption The invention features conpositions containing

conmpounds of Formula (1) in the above Summary section, and nethods of using
them 5 Preferred conpounds of the inventign are potent PPAR delta agonists

that have at IQeesembedinpnt ofithe presany invgption is amathed fardeeativgi2ow ng
char act.er i s} ) pb St | L erol em a,
sy LR L LS i VR e A
Syndr one: dgtienhinrreses] ofgtrédidnent a pharmaceutically effective amount of a compound

or composition described herein.

Another embodiment of the present invention is a method for inhibiting the
15 onset and/or inhibiting the progression of a PPAR-delta mediated condition, said
method comprising administering to a patient in need of treatment a
pharmaceutically effective amount of a compound or composition described

herein.

20 - Examples of conditions that can be treated with a PPAR delta-agonist
include, without limitation, diabetes, cardiovascular diseases, Metabolic X
Syndrome, hypercholesterolemia, hypo-HDL-cholesterolemia, hyper-LDL-
cholesterolemia, dyslipidemia, atherosclerosis, and obesity. Dyslipidemia
includes hypertriglyceridemia, and mixed hyperlipidemia. For example,

25  dyslipidemia (including hyperlipidemia) may be one or more of the following
conditions: low HDL (< 35 or 40 mg/dl), high triglycerides (> 200 mg/dl), and
high LDL (> 150 mg/dI).

Additional features and advantages of the invention will become apparent

30 from the detailed discussion, examples, and claims below.



10 C level, 2) lowering triglycerides, 3) lowering free fatty acids, and 4)
decreasing insulin levels. Inprovenent in HDL-C and triglyceride levels is
beneficial for cardiovascular health. In addition, decreased |evel of
triglycerides and free fatty acids contributes to reduce obesity and
aneliorate or prevent diabetes. 15 PPAR delta, being ubiquitously expressed,
can act as a gateway receptor that regul ates the expression/activity of

ot her nucl ear receptors such as r %‘1 or instance, PPAR delta has
been shown to bl ock PPARy- nedi apgglfégd?g%)g ne%‘!‘:s and acyl - CoA oxi dase

expression; it has also been shown to be associated with the nucl ear

receptor coreprgs wvéntiMiEatred evmpodtiomstaitamingeompburds ofRorehuad) t hyr oi d
hor none receptors), SHARP (SMART and hi st one deacetyl ase-associ at ed

r epr essor impthetabione, Sumenatpaestiqmianddnethgen @eH§iNgdBeM. Thus, conditi ons

directly medi ated by these nuclear receptors, such as obesity and type II
di abetes, can be indirectly nediated by PPAR delta (See, for exanple, Shi
et al., 2002, Prgfermsatdompmadis dbthe iBBantiOD &k pote6l BPARL8glta agorstsehats pect s

of the invention relate to treating hypertrigl ridema, ai sing | evel s of
HDL, | owelRve af @aet gnsandiretessly dwoiok free s e Wi PereleBtics pr ef er abl v,

t he netho f : t | ] | q?‘@ré ' ; iextent,
durati on, %Fﬂc?@?;élggétgﬁastpg%ﬁgﬁ ?’"Z‘@?@ ﬂwg%g %Etég%@é,{, r#@?'@eg&s}%g??at ed 30
Wi t h ot heloveBit-Cpepbekity, afialeates @nditos Metabolid X18yindrdrnet hencrgasingi BB bel ow.

Th ificati ' d. | | A LT . B ds; C

Synt hadT s.C Byeleg) RN ST CRar e PPl B8 Sods 1d FERG Bgriaa”

Exanpl es; j@uitdans EnapiveRittin BDY.-Calndi tiglycBride fovelksisMeneficial for
cardiovascular health. In addition, decreased level of triglycerides and free fatty

acids contributes to reduce obesity and ameliorate or prevent diabetes.

15 PPAR delta, being ubiquitously expressed, can act as a gateway receptor
that regulates the expression/activity of other nuclear receptors such as other
PPARs. For instance, PPAR delta has been shown to block PPARy-mediated
adipogenesis and acyl-CoA oxidase expression; it has also been shown to be
associated with the nuclear receptor corepressors SMRT (silencing mediator for

20 retinoid and thyroid hormone receptors), SHARP (SMART and histone
deacetylase-associated repressor protein), and HDACs (histone deacetylase).
Thus, conditions directly mediated by these nuclear receptors, such as obesity
and type |l diabetes, can be indirectly mediated by PPAR delta (See, for
example, Shi et al., 2002, Proc Natl. Acad. Sci USA, 99(5): 2613-2618).

25

Some aspects of the invention relate to treating hypertriglyceridemia,
raising levels of HDL, lowering leveis of LDL, and/or lowering total cholesterol.
Preferably, the methods of treatment are associated with improvements in the
extent, duration, or degree of side effects, such as edema, normally associated

30  with other existing therapies.



The term "subject” as used herein, refers to an animal, preferably a
mammal , nost preferably a human, who has been the object of treatnent, 5
observation or experinent. The term"therapeutically effective anmount' as
used herein, means that anmount of active conpound or pharnmaceutical agent
that elicits the biological or nedicinal response in a tissue system

ani mal or human that is being sought by a 10 researcher, veterinarian,

nedi cal doctor Qr other, clinician, ich includes alleviation, prevention,
treatnment, or thBeHRYERfioHris fll'fg‘eétq%?”bﬁd beleyr d shecHicating is ayaRdeshas of t he
di sease or s GinsR¢ i . i, L4k . g e hadirectly

medi at ed b&mggﬁﬁgng?gki%zpﬁﬁgkﬁﬂg?ggrghhyggﬁb?bF?ﬁﬁwégaégbadiabetes,

car di ovascAdminidirstar;es) UsétBiRibiogicd! EyanipteseG) OtherEothodiserts panehi a,

hypo- HDL- chol est er ol em a, hyper-LDL-chol esterol em a, dyslipidem a,
atheroscleF%¥F§; and obesity. For therapeutic purposes, the term"jointly
effectiye anount” as used 20 herein, neans that anmount of each active
conmpound or pharnaceutical agent, alone or in conbination, that elicits the
bi ol ogi cal or nedicinal response in a tissue system aninmal or human that

i s being sought by a researcher, veterinarian, nedical doctor or other
clinician, which includes alleviation of the synptons of the disease or

di sor-der being treated. For prophylactic purposes 25 (i.e., inhibiting the
onset or progression of a disorder), the term"™ "jointly effective anount”
refers to that anount of each active conpound or pharnmaceutical agent,

al one or in conbination, that treats or inhibits in a subject the onset or
progression of a disorder as being sought by a researcher, veterinarian,
medi cal doctor or other clinician. Thus, the present invention provides
conmbi nations of 30 two or nore drugs wherein, for exanple, (a) each drug is
adm nistered in an independently therapeutically or prophylactically
effective anmount; (b) at least 8 one drug in the conbination is

adm nistered in an anount that is sub-therapeutic



or sub-prophylactic if adm nistered alone, but is therapeutic or
prophyl actic when adnministered in conbination with the second or additional
drugs according to the invention; or (c) both (or nore) drugs are
adm nistered in an anount that is sub 5 therapeutic or sub-prophylactic if
adm ni stered al one, but are therapeutic or prophylactic when adm nistered
together. Unless otherw se noted, as used herein and whet her used al one or
as part of a substituent group, "alkyl" and "al koxy" include straight and
branched ®halerens 10 having 1 to 8 carbon atons, such as Cl1.6, Cl.4, C3.6,
C2.5, or any other range, and unless otherw se noted, include both
substituted and unsubstituted noieties. For exanple, Cl _6al kyl radicals
i ncl ude met hyl Th@ttbyt‘n “subjectbay Used lsemhppe;férs todmﬂryﬂnal p'ren‘etahﬂwdi sec- butyl,
t-butyl, n- pent 2- met hyl ) but yl neopentyl ,
n- hexyl, ZBQTEW fﬁﬁﬁ p&ei%@tﬂw Whﬂlh@éi%ﬁe%éﬂ? E’Qle§ % G’%Hﬁd from 15 the
previo sI t or branched chain al kyl groups. "Al kyl" and
alkox§ %ﬁgﬁﬁggbﬁﬁﬂﬁﬁbéﬁ?ﬁﬁéd or substituted noieties with one or nore
substitutions, such as between 1 and 5, 1 and 3, or 2 and 4 substltuents.

Th b “ h di.hyd d | hl ,
(loorey or i hedPBh PeERtEAB v Amdtint s ueRg Pedin Peits B Bearmi s
of substi tpi&icht %Qaéﬁ\}"é’ J:or‘nﬁ&dddﬂﬁ pranpatéitical égé‘rh th’r’éi dlbi@ﬂ@@élbglbal or

chi oronet hyl, difl uoronet per chl or onet br onoet h
trifl uor ormpedigingl resgogse mhwe@yémlawmalrww thRt/is t(em:ﬁp@t by a

T P ¥asolr! L IEHRE RN, m i SR B BREE Linsh WAK Yo dedt oD Ao

am no am nopr opy al koxyl al kyl ,
ni t r oal kyl allediblion qubyéntudny&éamiéﬂylor thérdalply af d ondet be praagryssidrkyf the 25

het erocycl yl al kyl ?henox al k et er.oaryl oxyal kyl (such as

2-pyri dyl (ﬁW!ﬂtWF)O he,diggass: cq“§‘?r L0eing Ieatesdﬁch as

2-tetrahydropyranoxy-al kyl ), thioal kylal kyl (such as MeS-alkyl),
t hi ophenyl al kyl (such as phS-al kyl), carboxyl al k% and so on. Adi(C 1-3
al kyl )am no gr c@mdnh@hmdwtiymmmmﬂmgdlaeldm}t@ Aﬁﬂi@lta pchugdes butaref orm .f or

exanpl e, neth and. i S9P | met h on
di al ky]| am%"%@%dago ?GP?&VP?\@'?% ﬁﬁgagg gﬁaﬁﬁlc Eﬁ]%ﬂbéjrghlen as di nmet hyl
amino or  hypercholesterolemia, hypo—HDL-cholesterolemla hyper-LDL-cholesterolemia,

dyslipidemia, atherosclerosis, and obesity.

For therapeutic purposes, the term “jointly effective amount” as used

20 herein, means that amount of each active compound or pharmaceutical agent,
alone or in combination, that elicits the biological or medicinal response in a
tissue system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which includes alleviation of the
symptoms of the disease or disorder being treated. For prophylactic purposes

25 (i.e., inhibiting the onset or progression of a disorder), the term * “jointly effective
amount” refers to that amount of each active compound or pharmaceutical agent,
alone or in combination, that treats or inhibits in a subject the onset or
progression of a disorder as being sought by a researcher, veterinarian, medical
doctor or other clinician. Thus, the present invention provides combinations of

30 two or more drugs wherein, for example, (a) each drug is administered in an

independently therapeutically or prophylactically effective amount; (b) at least



di ethylam no. 9 The term "al kenyl " includes optionally substituted straight
chain and branched hydrocarbon radicals as above with at | east one

car bon-carbon double bond (sp2). Al kenyls include ethenyl (or vinyl),
prop-I-enyl, prop-2-enyl (or allyl), 5 isopropenyl (or 1-nethylvinyl),
but-1-enyl, but-2-enyl, butadienyls, pentenyls, hexa-2,4-dienyl, and so on.
Hydr ocar bon radi cal s having a m xture of double bonds and triple bonds,
such as 2-penten-4-ynyl, are grouped_as al kynyls herein. enyl j.ncl udes

] Al
cycl oal ke@pe.drag i Hiricembinatiop 1§ gim%ev(eg)infa@rqmowtéhawé|q9§étgerq;9,ey tn the

I nvention. " v : | ne [ i hons 10

I ncl udi ng,Or Sﬁt'ﬁﬁhylﬁwg%%@ﬁg%%%g%ﬁgé%ﬁtlstﬁgpﬂtfﬂfgﬁg?ékqigh?gr m

"al kynyl " ddnthistéeed dpiconbimdtionsaitisthet secedd sr nddiibhaldrags asoording tartbeed
hydrocar bon radi cal s as above with at | east, pne garbon-car t.riple bond
(sp). Al kym¥angionyef fFaéDOé*ﬂ %/@P{e)d;‘éﬁﬁﬂﬁ %d,sm‘ﬁﬁ‘ﬁ%fﬁ§|“§ ?“Q%OLHBEF%WE%" 15

Hydr ocarb | € \VA ' ; i bonds, such
e 5 Bent Bere e P S e e A e b ot

i ncl ude gyopldddtionwhen Haeninistered tegetier. used herein, whet her used al one or

as part of a 20 substituent group, neans acetyl (CH3CO ). The term"acyl" as
used herein, referes to a substituent that has a carbonyl group (C=0O and

one or nore al kylie§s otftrkidetitfie8! S 0Sed fsreirexsiwhetheE uded alene ot apardes
without limtation, acetyl , CHCH -(C=0-CG#2--, and CHB CH2 CH2(C=0O)--.
25 The t erofa'sistitiant gseup.nalkyl" angaielkoxycingydeisyaght gndrisanehgdehaing d
fluoro., The.te " " A ec herel n~refer { tuted
or s st TEEN 55 8 2lrom afime Such S CRRE IrCRRIOAG of onk 3 1Y i

napht hyl . \Mess othBewide rtediriptiude both substitiied ahdtuadubstituteslymbisties ofer t o

G Cs ol hammp ok daden Bl BR HIRISBYY reopyl ekt B, Cor i e
Cl- C8 al Kaxyn 6. Gec-Hubjil LRy FESEHINY 3233 AgIUtyl, 2-pentyl, 2-methylbutyl,
neopentyl, n-hexyl, 2-hexyl and 2-methylpentyl. Alkoxy radicals are formed from
15 the previously described straight or branched chain alkyl groups. “Alkyl" and
"alkoxy" include unsubstituted or substituted moieties with one or more
substitutions, such as between 1 and 5, 1 and 3, or 2 and 4 substituents. The
substituents may be the same (dihydrox‘y, dimethyl), similar (chloro, fluoro), or
different (chlorobenzyl- or aminomethyl-substituted). Examples of substituted
20 alkyl include haloalkyl (such as fluoromethyl, chloromethyi, difluoromethyl,
perchloromethyl, 2-bromoethyl, trifluoromethyl, and 3-iodocyclopentyl),
hydroxyalky! {(such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl), aminoalkyl
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl),
atkoxylalkyl, nitroalkyl, alkylalkyl, cyanoalkyl, phenylalkyl, heteroarylalkyl,
25  heterocyclylalkyl, phenoxyalkyl, heteroaryloxyalkyl (such as 2-pyridyloxyalkyl),
heterocyclyloxy-alkyl (such as 2-tetrahydropyranoxy-alkyl), thioalkylaikyl (such as
MeS-alkyt), thiophenylalkyl (such as phS-alkyl), carboxylalkyl, and so on. A di(C
1.3 alkyl)amino group includes independently selected alkyl groups, to form, for
example, methylpropylamino and isopropylmethylamino, in addition dialkylamino
30 groups having two of the same alkyl group such as dimethyl amino or

diethylamino.



10 cyano, Cl-Ca al kyl carbonyl such as acetyl, carboxyl, hydroxy, am no,
nitro, C1-C4 alkylamno (i.e., -NHCl-C4 alkyl), Cl1L-C4 dialkylamno (i.e.,
-N[C-C4 alkyl]2 wherein the al kyl groups can be the sanme or different),
or unsubstituted, nono-, di- or tri-substituted phenyl wherein the
substituents on the phenyl are 5 independently selected from Cl-C8 al kyl,
CrCs al koxy, fluorinated C1-C8 alkyl, fluorinated Cl-C8 al koxy, hal ogen,
cyano, acetyl, carboxyl, hydroxy, am no, nitro, alkylamno, dialkylam no or
five or six menbered heteroaryl having 1-3 heteroatons selected fromN, O

and S. 10 The t'l&fermehlmé'bwe@m"yrhdud?@s @;ﬂ&iﬂ\ahysebmtmtenrsém&gﬂmhalrsar&bl e,
unsubsi tuted or )é&ﬁst ituted five or six merrEered nonocyclic, or Dbi cycl iC
aromati c riragc ocamionyadisals as QbQJ"fe wih gbleast e ca nf"?&HPr?'E)H@U? B three

het er oat orfg, AELEAY ellibhASinctliade MRy Sor TgNSORLABAYI pRSRYRPY: ByiRt t ached

at any heter or carbon atom eat a stable
st ruct ur e.iséprapphyqoofl mmghmad)ybu&?o-egwblbps-mewl lmlmadlbuylsapmtamr,tls,l imted to,

benzi m dazol yl ., ,benzi soxazol ben of ur an benzop ol yl

benzot hi adiee rionu 281 R Shol YATOBEIL G o g LBy B soyple
benzoxazol t?/d dsf éHdat'Fi;Slle chrWs'J‘%%BH las - yémbn-4 mﬂaarelgfbupe@daémyws herein.

I ndoli zin i ndol i nyl, indolyl, isobenzofuran i soi ndol yI’, "1 sot hi azol yI ,

|soxgzo| |y|Alkemydarz<3u9¢s cyﬁiqaalhgmyl 55/¢ and iwans %&Egamyl) fowsuaaamdgded .
Ui azot 1 Wi 45 B ton? Ak Bt e beChuntiY Wil dore bigfdre' V'

subst i fout endclutdh@ bet R6tdMiled @, eyandalkeryivahdothivdlikeriyhr ee  substi tuents
|ncI uding, but not limted to, G Ca al kyl, halogen, and aryl. The term

"heterocyclyl"” includes optionally substltuted nonaromatic rings 25 having

carbon atonms a }n%am noi et
(S@2, CO CONH, fer I N tyﬁgp??anga&rAB@itergg%fﬁ’tr{@d QFalgﬁiﬂaﬂfgﬁ@d par%ll ally

sat ur at ed, branohed hgdiocarbon rhdimdis agrboye withet least enecoﬁclbqn canbohdd[aie
cycl ohexyl | m | I.dl n i m dazol hoI per azi nyl ,
o per 1 dy . bonh e MK Iy ie st BYoBRRYRYE, bulRUSoRhe Pnosdlsr of  ai nyl
pyrrol igyl Hydvdeafdone@dlcals having a mixture of double bonds and triple bonds, such as
2-penten-4-ynyl, are grouped as alkynyls herein. Alkynyl does not include

cycloalkynyl.

The term “Ac” as used herein, whether used alone or as part of a
20 substituent group, means acetyl (CH3CO—). The term “acyl” as used herein,
referes to a substituent that has a carbonyl group (C=0) and one or more alkyl or
alkylene groups. For example, C 2.4 acyl includes without limitation, acetyl ,
CH3CH, -(C=0)-CH,--, and CH3 CH; CHy(C=0)--.

25 The term “halogen” or "halo" shall include iodo, bromo, chloro and fluoro.

The terms “aryl” or "Ar" as used herein refer to an unsubstituted or
substituted aromatic hydrocarbon ring system such as phenyl and naphthyl. When
the Ar or aryl group is substituted, it may have one to three substituents which

30 areindependently selected from C4-Cg alkyl, C4-Cg alkoxy, fluorinated C4-Cg alkyi

(e.g., trifluoromethyl), fluorinated C4-Cs alkoxy (e.g., trifluoromethoxy), halogen,

10



30 11 Unl ess otherw se indicated, heteroaryl and heterocyclyl may have a
val ence connecting it to the rest of the nolecule through a carbon atom
such as 3-furyl or 2-imdazolyl, or through a heteroatom such as

N-pi peridyl or 1- pyrazolyl. Preferably a nonocyclic heterocyclyl has
between 5 and 7 ring atons, 5 or between 5 and 6 ring atons; there may be
between 1 and 5 heteroatons or heteroatomnoieties in the ring, and

preferably bet t d hgt ey oat om
oot o, a0 Geya 3 Caitiond ey a et ot B, ARG ETARD Aol ELCN ¢
rings, sucdi léﬂur@(:téwow CRAG catiayl), )CJ—(D&&@IKMatmlnar(l expt-Ndﬁa-IO,;)allejll]bst i tuted
car bocycl | c or heterocycl ic five- or six d aro r For
exanpl e, "whereindheyalkyl gr%m%@sbsrﬁh%ﬁ@msr%raﬁf% 'g‘it‘?(d r?g?ﬂ%r ed
het er oar onmt r r 2954 d with an
optionall ;ﬁsh'cbg'téb[&iﬂggeg%\bgbﬂ%\rlhésﬂrﬁh%g‘nu%gmg%hcar b%%@l'@]cﬁ gf&het erocyclic

ar omat isc rlhd@perﬁtﬂrﬂlymmmyom 61-’Oamyl d2+-Cs atkioxy furdrinatéet Gn-€iwatlkyt, ri ng
mat,i ¢ contatlfn 1, 2 or

f d h th d
3u?1|Gt r \(/)Mgterﬂ‘{tﬁrkeﬁ'ﬁied/\ﬁrérd@ aﬁl{mgys hQOQPQ ﬁéﬁeﬂr?gf"gﬁ ﬁcabboxg h]YIag%y' éP"%‘-’ H&f%r oat ons

sel ected fy g‘aﬁ’ffﬁ’&%alkﬁhﬁfrﬂﬂéf‘f\?@gr Siulrhéthbafeerifetéloard havirige3 menbered ring.
20 It is intended that"the definition of any substituent or variable at a

parti cul arheteamdermsrseiested fromeNuPeaanskS| ndependent of its definitions
el sewhere in that nolecule. It is understood that substituents and
substitution patterns on the conpounds of this invention can be sel ected by

one ofyrdi nar yTis&tdrim Thetérbandly s bsed hewin n@remmsuamiablehansmautdm cally
stable and that can be r_eadill_r%{)@ZS synt he jzeﬂm techni gues known in the art
as wel | assybstitdeddve o0 sXJBEMbEFeh Manacyslic or ic aremadgrngsystems are

fggbhpregct iﬁ/ﬁﬁ:hf(?)@%isﬁgf %@pggﬁgﬁé afb fro?ﬁ%ﬂxlt@rtmle hetéi®ath8sbRciRSrdmhbed in

N, O and S. The heteroaryl group may be attached at any heteroatom or carbon
atom which results in the creation of a stable structure. Examples of heteroaryl

15 groups include, but are not limited to, benzimidazolyl, benzisoxazolyl,
benzofuranyl, benzopyrazolyl, benzothiadiazolyl, benzothiazolyl, benzothienyl,
benzotriazolyl , benzoxazolyl, furanyl, furazanyl, furyl, imidazolyl, indazolyi,
indolizinyl, indolinyl, indolyl, isobenzofuranyl, isoindolyl,' isothiazolyl, isoxazolyl,
oxazolyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl,

20 quinolinyl, quinolyl, thiadiazolyl, thiazolyl, thiophenyl, or triazolyl. When the
heteroaryl group is substituted, the heteroaryl group may have one to three

substituents including, but not limited to, C4-Cg alkyl, halogen, and aryl.

The term “heterocyclyl” includes optionally substituted nonaromatic rings
25  having carbon atoms and at least one heteroatom (O, S, N) or heteroatom moiety
(80,, CO, CONH, COO) in the ring. A heterocyclyl may be saturated, partially
~ saturated, nonaromatic, or fused. Examples of heterocyclyl include
cyclohexylimino, imdazolidinyl, imidazolinyl, morpholinyl, piperazinyl, piperidyl,
pyridyl, pyranyl, pyrazolidinyl, hyrazolinyl, pyrrolidinyl, pyrrolinyl, and thienyl.
30

11



30 connection point of the rest of the nolecule. For exanple, ethoxynethyl

I s CH3CH2OCH2- and phenylethyl is a phenyl group |linked by -CH2CH2- to the
rest 12 of the nolecule (and not a phenyl group linked to the nolecule with
a CH3CH2 group as a substituent on the phenyl.) Were parentheses are used,
they indicate a peripheral substitution. 5 As used herein, the term
"conposition" is intended to enconpass a product conprising the specified

ingredients in d: ich results,
directly or inchthﬁ] 8?%%&;‘}'%%”@0& in F%ﬁ%&?%h? ﬂéter ;} cﬁfﬁ%ﬁ% nég?edl ents in
t he speci fd%o@mﬁﬁ@ctmg@t lGCthemmdﬁ tl@é midieculatheodghoa carteorf atoresuchescr i bed
I n the next section. npounds The present i ventl%r,’l features

conposi ti &T@W'(ﬁft%i%‘l‘%oh/hd)rﬁ@lo%lﬂ@ haterqatemgsedhad irRIReBFYIBEul a (1) as
d bed byl
(ot kol o A . P18sioR) & Bidhoe albHeibhocy By ras BEER & biha 73R LB DURr OY

cycto heter ocarf byl
(heter GCyCd»rwetwbehes aad Bl rlngl“momlsotttemﬂmuy e petwesin hand &l Hetagdatomaior no,

am do, etc.) may be substityted or unsupstit yI"
i ncl udes sdﬁ@fq Wéﬁ'oﬁg'&sdhgl?d%ﬂgt “5@‘&[3%”&9'?"%5% mi@é“?y&?%%ﬂm%{hﬁ raryl "
and "al ko%ﬂ%%%i’er%%t&ﬂs opﬁgte@(l,aqgnmo%ﬁggt ituted or unsubstituted. For

exanpl e, ere R4 is "nmethyl or nethoxy", unless otherw se indicated,
these ternms collectively include: nethyl nethoxy, trifluoronethyl,

by o Ot PO SO TRy S LB BGERTHRY s

di chl ofof | gofryEatdptionatiy fusedivitd an eptiokdlynibsatiyed eadbosygcliver 15 Exanpl es
i ncl ude those conpounds wherein: (a) Xis Sor 0; (b) Xis a covalent bond,

(c) X is ohetegcyelic &ve- onsby-membaered arpmatic riggo Fof gxanpie, “befesearnd’y: (h) .
includes an optionally substituted six-membered heteroaromatic ring containing
1, 2 or 3 nitrogen atoms fused with an optionally substituted five- or six-
| membered carbocyclic or heterocyclic aromatic ring. Said heterocyclic five- or
15 six-membered aromatic ring fused with the said five- or six-membered aromatic
ring may contain 1, 2 or 3 nitrogen atoms where it is a six-membered ring, or 1, 2
or 3 heteroatoms selected from oxygen, nitrogen and sulfur where it is a five-

membered ring.

20 It is intended that the definition of any substituent or variable at a particular
location in a molecule be independent of its definitions elsewhere in that
molecule. It is understood that substituents ang substitution patterns on the
compounds of this invention can be selected by one of ordinary skill in the art to
provide compounds that are chemically stable and that can be readily

25 synthesized by techniques known in the art as well as those methods set forth

herein.

Where chemical moieties are combined, such as in ethoxymethyl or

phenylethyl, the term is described in the direction from the periphery to the

30  connection point of the rest of the molecule. For example, ethoxymethyl is
CH3CH,0OCH:- and phenylethyl is a phenyl group linked by -CH2CHo- to the rest

12



mis 1, (i) mis 2; (k) nis 1; (1) R and R2 are independently sel ected
fromH Cl1 3 alkyl, C1-3 alkoxy, F, d, and Br; (n) R and R2 are

i ndependently selected fromH, 20 nethyl, nethoxy, F and C; (n) R3 and R4
are independently selected fromH, halo, cyano, acetyl, C _2 alkyl, and

C 2 alkoxy; (o) R3 is independently selected fromH F, d, nethyl, and
met hoxy; (p) R4 is i ndependent |y selected fromH, halo, cyano, Cl.2 alkyl,

2yl ~and 848 ol e and fal &SRO choumintEan e e o el in 2 fHecrBE e <7

hvl a, Br, I,
gﬁt yh » ggo{ﬂ?ég‘éxé’ubs(tftl)erﬁ%n'tﬁe%ﬁgt)ewrferrégbf@klﬁ‘é’ées m%fheznd . Irs

sel ect ed findicate,a periphenal ﬁ@bﬂiwtlon(s) R5 and R6 together form Cl.9al kylidenyl
or C3.9 alkenylidenyl, or R5, R6 and the carbon atomto which they attach
together form C3-7 cycl oal kyl; (t) R5 and R6 are independently sel ected
from hal o, phemd use@Befein 2haldmn "co@np_c%lt@hk@Qmerﬁ%dﬁofﬁnleenmbss@2 9

al kenyl oxy, C3.7 cycloal kyl, C3 7 cycloal kox C3_7cycl oal kyI Cl. 7al kyl ,

C3. 7cycl oaqrqz@wctspmms&wywe %%ecvfaﬂdna%ﬂdn@ntwy eﬁ@e@ileéaamwn s el as

C3. 7cycl o Y. |k e met hyl , and
met hoxy, aal g dﬁﬁélé/%tqsvg%gcrte f’rorﬁ%tlﬁdh 3|ré°t,‘?lé/t ﬁf)ﬁmdccfrfuﬁﬂ}a%né:?fht%

trifl uoromptebtfbd mgie‘dlentsmmtempep;fedla‘mmmﬂsnet hyl , d| fl uor onet hoxy,
fluoronethyl, fluoronethoxy; (v) R is selected from H CF3, nmethyl, d,
and methoxy, and R21s 5 selected fromH O, and nethyl; (w) Xis O and Y is
0, (X)1pZ 1s 0 fﬁ‘wlanoUﬁonf(me)mvéﬂt.tharé%mér%sEﬁBeatﬂ:th@ﬁ%’ext%eéﬁbﬁ d, and
nmet hoxy, R2 is selected fromH, d, methyl, R3 is selected fromH F,
Cl, methyl, and nethoxy, and R4 is sel ected fromF, d, nmethyl, and
rrethoxy; (z) Xis O, Yis 0, R3is selected fromH, F, CI, rrethyl, and

nmet hoxy, and R4 is selected fromF, O, nethyl, and nethoxy; (z2) Z 10 is O,
Yis O, R3is selected fromH F, d, rrethyl and nmethoxy, and R4 is
selected fromF, d, nethyl, and net hoxy, (aa) Ri is selected fromH, CF3,
methyl, d, and rrethoxy, R2 is selected fromH, d, and nethyl, R3 is

sel ected fromH F, d, nmethyl, and nethoxy, R4 is selected fromF, O,

nmet hyl , and

13



met hoxy, and R5 and R6 together form d _9 al kylidenyl or C3.9 al kenylidenyl,
or R5, 15 R6 and the carbon atomto which they attach together formC 3.7
cycloalkyl; (bb) X is O Yis 0, Zis 0, R is selected fromH, CF3,
methyl, d, and nethoxy, R2 is selected fromH d, and nethyl, R3 is
selected fromH F, d, nethyl, and nethoxy, R4 is selected fromF, O,
met hyl , and net hoxy and R5 and R6 are independently selected from hal o,
phenyl , C -9 aI 51 6 al koxy, C2.9 al kenyl, C2.9 20 al kenyl oxy, C3_7
cycl oal kyI Bal koxy, C3_7cycl oal kyl - CL. 7al kyl, C3_

7cycl oal kyI O 7a| koxy, C3_7cycl oal kyl oxy- Cl_6al kyl, and

C3_7cycl oal kyl oxy-d 7al koxy; (cc) X is O, "Yis 0, Zis 0, R is selected
fromH, CF3, mdthepresent inventiomiaatisyes corposiions|ceptaining eaeh methods Oénd

Tl oot ea iy EMEPLRG of PBIbia) &8 desclfBbd Shovs " JolEes Wiiikidg®a i o
i s sel ect erd:rﬁfmmw eé&FBh dret:éﬂom (afilyl, amimymkwvyy cyEiZ’)alk%'I c@elbetkbﬁvl b %4
i S

cl, and neth ecte fromH t hy nmet hox
sel ect ed fcrrdmtwocexbyl &%@tﬁwcycb/h@%PﬁMWetﬁfﬁét% r@waquho@seﬁtﬂf@ﬁy formc -9

they. at t ac 1By e ydo KT B8 BbetiBlen B unSho Sty forsitelfille oML 0 '
I s 30 sel anbledeé sobstituted-and UMUbdtltUtéﬂi all@hdndrﬁ’iétevopyclw ang “apli*eahdd from H,
, and ngeth R3 is selec%&dfro met h xy, R4 is

Sl eatod TEleKE angespn. Mgy R0 Do b f uhsARStRed  Gheamble,

Indeloeﬁfj f\f/hé( %@Jg%e‘h%lh lr&rﬁqéﬁqb § uﬁié%@blther@ise‘?i%l%ked %@@ielﬁﬂéy
C2. 9al keny cycl oal kyl, C3 cycl oal koxy,

C3- 7cycl oa¢d{l¢btl\cely mlwia m@yioyetr@ayktyiﬂu@prrmhﬂomuocmegv@mal kyl oxy-

C16alkyl y ; | isOor S Zis
0, RLis gﬁgeé%ﬁ ﬁlﬂﬁ?w&@%y,ﬁé{o @‘}15{%&/ ﬂuéﬁc%}leﬁ% %}S’xy R2 is selected
fromH, Gehl@mlﬂummthw Rhldred#iabrmiettioky, aithtorduofdmetigt, ki, and met hoxy,
R4 is selected fromF, d, methyl, and nethoxy, mis 1, and nis 1; (gg)
Xis 0, v idichogflugromethoxy, and sp@n. sel ected from H, CF3. nethyl, O . and
methoxy R2 is selected fromH d, and nethyl, R3 is selected fromH, F,
f’hy and net hoxy, R4 is sel ected from F,
Examples include those compounds wherein: (a) X is S or O; (b) X is a

covalent bond; (c) Xis O; (d) Yis O; (e) Yis S; (f) Zis O; (g) Z is CH or CHp; (h),
mis 1; (i) mis 2; (k) nis 1; (I) Ry and R; are independently selected from H, C1.3
alkyl, C4.3 alkoxy, F, Cl, and Br; (m) R and Rz are independently selected from H,
20  methyl, methoxy, F and CI; (n) R; and R4 are independently selected from H,
halo, cyano, acetyl, Cq.; alkyl, and C1.2 alkoxy; (0) Rs is independently selected
from H, F, Cl, methyl, and methoxy; (p) R4 is independently selected from H,
halo, cyano, C1.2 alkyl, and Cy.; alkoxy; (q) Rs is independently selected from H,
halo, cyano, C1z2 alkyl, and Cq.2 alkoxy, and R4is independently selected from F,
25 Cl, methyl, and methoxy; (r) Rs is selected from methyl, methoxy, H, Cl, Br, |, OH,
—CH(CF3)p, CF3, —OCF3, —N(CHg3),, —O—CH>COOH, and —COCHS3, and Ry
is selected from H, Cl, and methyl; (s) Rs and Rg together form Cy.galkylidenyl or
Cs.g alkenylidenyl, or Rs, Re and the carbon atom to which they attach together
form Ca.7 cycloalkyl; (t) Rs and Re are independently selected from halo, phenyl,
30 Cigalkyl, Cigalkoxy, Ca.galkenyl, Co.g alkenyloxy, Cs.7 cycloalkyl, Caz
cycloalkoxy, Cs-7cycloalkyl-Cyzalkyl, C3.;cycloalkyl-Cy.7alkoxy, Csrcycloalkyloxy-

14



10 A, nethyl, and nethoxy, mis 1, nis 1, and R5 and R6 are independently
sel ected from hal o, phenyl, Cl.9al kyl, Cl_8al koxy, C2.9al kenyl,

C2. 9al kenyl oxy, C3- 1 cycloal kyl, C3.7cycl oal koxy, C3.7cycl oal kyl -d - 7al kyl
C3. 7cycl oal kyl - d - 7al kxoy, C3. 7cycl oal kyl oxy-d - 6al kyl, and

C3. 7cycl oal kyl oxy- Cl. 7al koxy; or conbinations of the above. 15 Conpounds of
the present i nvention further can be selected from

I{fza%f ]hyI f%r?%@ﬁ éntdr 03(3@%%?03%61‘%5@9 ng F%E@f{%rﬂr?/l uor orret hyl - phenyl

) - et hyl ] - anéthyll ahkﬂfrﬁetmbk} AMERPISY9eledtéd Bromt F cCChatdtyl, methyl, methoxy,

2- Met hyl -4-[ 2- 4tr|fluororrethox heno e [)-allyl
I{fanyl ] ypHéﬂiES&(?'g‘Etrb)@eﬁr‘ﬂEO%“%thOI{Yz %?'Beﬁ%g/[n? d‘ﬁ?%iemq}%(ﬁ ﬁH?r@m%tW‘:p h

FOTE Db HONR RO K8, B
S owtemin yw eti pCanE e e D )
{3- Chl or o- aﬂpfeteﬁé‘c‘# o GReENYEibdndi eLiaih R 5 PG A [Ciphony! }

30 acetlc ﬁthl f-s'\é%t é f’m{nﬂi facl, w\éthwéﬁ@ﬁiémbxmrﬂwrs@téwd

cycloprop anyl enoxy -acetic acid -p
ropyl - 2- (éfrdm |Ff DI lmethyl QMemMDWh@SIQ/I\ILSp@ Fitays S@Bﬁt@drfmm F, Cl,
phenoxy} -

T o ABEYF 288t By 2 Rs s, pIBREA SN E: GtV ASUTPORY: B212 e 1 -

10 is O, Yis O, Rjis selected from H, F, Cl, methyl, and methoxy, and R4 is
selected from F, Cl, methyl, and methoxy; (aa) Ry is selected from H, CFj,
methyl, Cl, and methoxy, Rz is selected from H, Cl, and methyl, R3 is selected
from H, F, Cl, methyl, and methoxy, Ry is selected from F, Cl, methyl, and
methoxy, and Rs and Rg together form Ci.g alkylidenyl or Ca.¢ alkenylidenyl, or Rs,

15 Res and the carbon atom to which they attach together form C 3.7 cycloalkyl; (bb) X
isO,Yis O, Zis O, Ry is selected from H, CF3, methyl, Cl, and methoxy, R; is
selected from H, Cl, and methyl, Rj is selected from H, F, CI, methyl, and
methoxy, R4 is selected from F, CI, methyl, and methoxy, and Rs and Rg are
independently selected from halo, phenyl, Cq9 alkyl, C1.g alkoxy, Cz.g alkenyl, Cog

20 alkenyloxy, Ca7 cycloalkyl, Cs.7 cycloalkoxy, Cs.zcycloalkyl-Cq7alkyl, Cs.
zcycloalkyl-Cq.7alkoxy, Ca.zcycloalkyloxy-Ciealkyl, and Cs.zcycloalkyloxy-Cs.
zalkoxy; (cc) Xis O, Yis O, Z is O, Ry is selected from H, CF3, methyl, Cl, and
methoxy, Rz is selected from H, Cl, and methyl, R; is selected from H, F, CI,
methyl, and methoxy, and R, is selected from F, Cl, methyl, and methoxy; (dd) X

25 is0,Yis O, Zis O, Ry is selected from H, CF3, methyl, Cl, and methoxy, R is
selected from H, Cl, and methyl, R3 is selected from H, F, Cl, methyl, and
methoxy, Ry is selected from F, Cl, methyl, and methoxy, and Rs and Rs together
form C1.g alkylidenyl or Ca.g alkenylidenyl, or Rs, Rg and the carbon atom to which
they attach together form Ca.7 cycloalkyl; (ee) Xis O, Yis O, Zis O, Ry is

30 selected from H, CF3, methyl, Cl, and methoxy, R; is selected from H, CI, and
methyl, Rs is selected from H, F, Cl, methyl, and methoxy, R4 is selected from F,

15



phenoxy}-acetic acid;, {4-[2-(4-Chloro-phe )

noxymet hyl ) -al | yl sul fanyl ] -2-net hyl - phenoxy}-acetic acid; {4-[2-(3,4-Di ch
| or o- phenoxynethyl)-a I |yl su |fa nyl]-2-nethyl-phenoxy}-a ceti ¢ 10 acid;
{4-12-(2,4-Di ch | oro-phenoxynethyl)-allylsulfanyl]-2-met h

yl - phenoxy}-aceti ¢ acid; {4-[3-Cya no-2-(4-trifl uorom ethyl-phe noxym
ethyl }allylsul fanyl]-2-nethyl- phenoxy}-acetic acid; 15

{2-Methyl ¢f-hathy heaﬂd metHckyt Bihd RIGHATRE Sl indtRaen IR s Biclechirbiv el f any | -

phenoxy} - acetlc aci d

{2- Met hy| phepd, GapptkyhiGr-alkary, S26alkenyl CaoatkeByioyy . Ghreysigatied H§i7 ) -

11 or or 3 codopkBRTGHEVEBRIM S aflsl sl raliory. Cevmelnplcvion

phenoxy} - @q%bikyl aﬁuct:a 7cycloalkyloxy-C1 salkoxy; (f) Xis O,YisQor S, Zis O, Ry is
{2- Met hyl - 4- 2- (4 trifluoronethyl-phenoxynethyl)-[1, 3]di oxan- 2-
yl net h§l s setested fromrdneksymetwt. ,QJ and thoxy, R is selected from H, Cl, and

{4-12, 2- Drﬂq%ggyﬁfe%géea{?@f rpqutc?y R acﬁg{ﬂb}?dké&:@b@m}o@ﬁﬁ

yl met hyl su enoxX
[ 2- Met hyl @G); méfhylneamﬂxmemdxyl rraﬂslulamdlrf aml(gg)@hemﬁxyjls & ot BgZdsiOJ R is

E)ﬁegl(z)x%l gh@LeItCI - 3- trléhgﬁrﬁg o Eétwgien X rre}({; glpl y ul Bfgtg((}l 3 nmet hyl -
| fanyl ] - 2; rﬁahybf hﬁ@@e@gf@d}n&ﬁﬂ I Claﬁie% |3.£hd methoxy, F _|s selecte_d from F,
{4-[2-(4-D "am no- phenoxynet'hyl ) -allyl sul fanyl'] met hyl - phenoxy} -
aceti d0aciGl; mﬂhw 2ang imethaxyy D‘m@t‘hyi is4, pad -and Rs atpindependgnthyphe
noxymet hyl giedhdd 18 fidto Widriyt, Cr.oalkyl, C1s alkoxy, Czoalkenyl, Cooalkenyloxy, Cs.
7cycloalkyl, Ca7 cycloalkoxy, Csycycloalkyl-Cq.7alkyl, Ca.zcycloalkyl-Cq.7alkxoy,
Cs.rcycloalkyloxy-Ca.salkyl, and Ca.ycycloalkyloxy-C1.7alkoxy; or combinations of
the above.
15
Compounds of the present invention further can be selected from:
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-
acetic acid,;
(2-Methyl-4-{2-[2-(4-trifluoromethyi-phenyl)-ethyl]-allylsulfanyl}-phenoxy)-
20 acetic acid,;
{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl}-phenoxy}-
acetic acid;
{2-Chloro-4-[2-(4-trifiuoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid;
25 {2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenoxy}-acetic acid;
{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyi}-2-
methyl-phenoxy}-acetic acid;
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenyl}-
30 acetic acid;

16



phenoxy}-acetic acid; {3-Ch loro-4-[2-(4-trifluorom ethyl-ph enoxym
ethyl)-al |ylsulfanyl]-phenoxy}- acetic acid; 5

{2- Met hoxy-4-[2-(4-trifluoronethyl-phenoxynethyl)-allylsul fanyl]-phenoxy}-
acetic acid; {2-Methyl-4-[3-(4-trifl uoronethyl-phenoxy)-but-3-e nylsu Ifa
nyl ] - phenoxy}- acetic acid; {2-Methyl-4-[2-(4-trifluorom

et hyl - phenoxy) -al |l yl sul fanyl]-p henoxy}-acetic 10 acid;

4-[ 2- Hyd - s Cq-dri gl = -but yl sul f |]-2-nmet hyl -
bhenoxy) - acet £ Mgti-H R HTlpne BUEBOEET byl putv! sul fanvi]-=-rethy
ez hylz)-zl lbyélépﬂob@nmle%hyrsunfahwﬁhFh@qlc}Tepl}etialelgmtcl a(2:i d; ﬁ5| ) |
hoi d: {2 Cnl or & MeBVEATA PO BRI e R R

- ' | Dt L= ehl -4-[2-(4-trifl
g?ﬁéi;gﬁ@h%ﬁ?ﬁéﬁ%@%’ 'yl glrjlofa L yl(] -pLgnox;?to?O acetic acid; {4-[2,2-D
et hyl 5 3- (4- t r {4d[2-§4rAuetyli8rhyqroene@xyrppprpisrioxyinetmy-dlisulieniilH2-methyl-

h - ti id: {2-Chl -4-[2,2-di
Preteﬂgi(y% %ﬁgﬂﬁg’&}?% Q'ﬁir'yl - ngnoxg/) - pr o:oyl sul fanyl ] - phenoxy}-acetic acid,;
25 {2-Chloro- 4ggzi@@ﬁlbifd-p'ﬁ’ér%@l{hgé‘t@rQmﬁﬂﬁé‘[?ﬁgl]@hbthy%ﬁbﬁﬁk)g%éﬁet hyl

sul fanyl ] - phen }-acetic acid, oro-4- 2-di ‘nmethyl-3-(4-t(flu o rom
et hyl - phe@eidy) - propyl sul fanyl]- phenyl}-acetic acid;

’l{ 3' g/ﬁlt P)altlnyldf] [ FZ)Ké{t%—i(?i}{-b%ﬂfo%]p%te%&yrﬂch?ﬂ%%t@u%Wj-k-’rﬁéthyl-phenoxy}-acetic
10 acid;
{4-[2-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
15 {2-Methyl-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyi)-allylsulfanyl]-
phenoxy}-acetic acid,; )
{2-Methyl-4-[3-naphthalen-1-yi-2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-phenoxy}-acetic acid;
{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi]-2-methyi-
20  phenoxy}-acetic acid; .
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-
ylmethylsulfanyl]-phenoxy}-acetic acid;
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxolan-4-
yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid;
25 [2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid;
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-2-methyl-
phenoxy}-acetic acid;
{4-[2-(4-Methoxy-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
30 {4-[2-(4-Dimethylamino-phenoxymethyl)-alIylsulfanyl]—z-methyl-phenoxy}-

acetic acid;

17



30 acetic acid; 18 {3-Ch loro-4-[2, 2-dinmethyl-3-(4-trifl

uor onet hoxy- phenoxy) - propyl su | fanyl]- phenyl}-acetic acid; and {3-C h |
ro-4-[3-meth yl-2-(4-trifl uo rometh yl-p h enoxymethyl )-but-2-

enyl sul fanyl ] - phenyl }-acetic acid. 5 Further, the followng is a conpound
the present invention: acetic acid, [2-nmethyl-4-[[2-[[4-(trifluoronethyl
) phenoxy] met hyl ] - 2- propenyl ] t hi o] phenoxy] - The present invention al so

e P R T L e R S

cont ai ni ng @ng ¢¥ftsadid: usi ng conpounds of Formula (1) as exenplified
above. nples of preferred conpounds include those described in Table 1

15 bel ow. Tabl ée-cht@rqaédadwmu@é@msthyb@ham@mhyliaﬂylsulfanyllmt@nosy% ro\
HOZC -~O GF3. 2 9. H02G-11-0 | | 319 0 HO' O flOCF3

5 {2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-
acetic acid;
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-but-3-enylsulfanyl]-phenoxy}-
acetic acid;
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxy)-allylsulfanyl}-phenoxy}-acetic
10 acid;
{4-[2-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-2-methyl-
phenoxy}-acetic acid,
{4-[2-(4-tert-Butyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic
acid;
15 {4-[2-(4-1sopropyl-phenoxymethyl)-ailylsulfanyl}-2-methyl-phenoxy}-acetic
acid; .
{2-Chloro-4-[2-(3,4-dichloro-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic
acid;
{2-Chloro-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-
20 acetic acid,;
{4-[2,2-Dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-
phenoxy}-acetic acid,;
{2-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-
phenoxy}-acetic acid,
25 {2-Chloro-4-[1-(4-trifluoromethyl-phenoxymethyl)-
cyclopropylmethylsulfanyl}-phenoxy}-acetic acid;
{3-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-
phenyl}-acetic acid,
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-
30 acetic acid;

18
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4/ 11 A HXAIO5/ S6 HC-O\ / Il A r01v'Cd H2CG-O-C A 7
H>®Cdl1-11 0 8/ [/ S'r O\ CF3 9 HO2C1-1101 SOwve 10 HOZC, --~ O ONwe2
20 G HO2CGvO I CF3 11 SO CR3 12 HOZC'-~ O~ CF3 is~0 HOZCvO C CF3 13 |
sZ~r o/l Owe 14 Ho2C'-~OIl ~ CF3 s I~r o HQ2C-0 , CF3

{3-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethoxy-phenoxy)-propylsulfanyl}-
phenyl}-acetic acid; and

{3-Chloro-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenyl}-acetic acid. \

Further, the following is a compound of the present invention: acetic acid,

[2-methyl-4-[[2-[[4-(trifluoromethyl)phenoxyjmethyl}-2-propenyl]thio]phenoxy}-.

The present invention also provides compositions containing and methods
10  of using compounds of Formula (1). in particular, the present invention provides
compositions containing and methods of using compounds of Formula (l) as

exemplified above.

Examples of preferred compounds include those described in Table 1
15 below.

Table 1

Compound Number Structure

1

H02C\/O\©\ CF4
2 4
S/\n/\/©/
, HO,C._0O
3 | Ei J
s/\”/\o

19



15 ~ sXo HO2C-0 i
HO2Cl 1 -110/ CF3 18 s ' -

/| CF3 16 za 5t0 F F HO2CvO |
o H2CQOO, CF3 19 SO 0 20 HO-O I

17 CF8 0 OCN 21
%\ |

CF3 5

OO0 21 HOI~ S /o jl~CF3 | HO2C 22 Ci Sco CF3
»e
0 OCF;
‘ " @ o
S/\X‘(\O
HO,C._.O Cl
; b
S/\"/\O
HO,C._ O C
: X
S/\n/\o Cl
HO,C._O cl
7
S/\[r\o
ci
HO,C._O cl
: j gt
S/\n/\o CF3
HO,C._.O OMe
9 I
S/\”/\O
HO,C._ O NMe,
: o
S/\ﬂ/\o
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Cl H®2C -~O CF3 23 & 0 22 H®2C,,,0CF3 24 si~0 HO2C 1~10 CF3 25 s'X~o0
FFH2C0Ot / CF3 26 so o HRC'-~O1Il L/ | CFR3 27/ sOz Of CF3

HO2C, ,-~O /I 28 1 s o OH HO2C 1~101 \ / | CF3 29 The present invention
al so features conpounds of Formula (I1): 23 OHR, O~ --XR2/ R4

c

HO,C.__O
11 ~

HO,C._ O
13

el
HO,C._.O

|
jos
s/\ﬂ/\o
CF3 oF
HO,C O 3
12 DA SN
STy o
Me
o

14
S/\H/\O
. HO,C._ CFa
) CC
HO,C. CFa
) ﬁr
HOC._ CF3
17

21



YMSR3 RSER6 I I wherein5 Xis selected froma coval ent bond, S, and O;
Yis Sor 0; R and R2 are independently selected fromH C1_3 alkyl, Ci1-3
al koxy, halo, 10 and NRaRb wherein Ra and Rb are independently Hor Cl-3

al kyl; R3 and R4 are independently selected fromH, halo, cyano, Cl.5 al kyl,
hydroxy, C 2-4 acyl, Cl1_4 al koxy, and NRcRd wherein R and Rd are

i ndependently H or C1.3 al kyl, provided that R3 and R4 are not both H 15

R5 and R&nrn '“"'C‘—pe"‘rdent!y S€ Cbl. Cu ||G||| ||Ol.| U, p[ICIIyI ‘UJ. :7 al k‘yﬂl', Pl.e

al koxy, *2.9a|keny|, C24a|keny oxy, C3.7cycldal kyl, C3 7cyc|oa|koxy, C3.
7cycl oal kyl -G _7al kyl, C3. 7cycl oal kPG5 _@

C3_7cycl oal kyl oxy-C18 5al kyl, @and C3-7cyclo ony a ‘ or 20 R5 and
R6 together formCl 9 alkylldetyl or C3.9 a ny$ T cenytoor ~R5 R6 and the

!

carbon atomto which they are attached together for
or 6-nmentered heterocyclyl; nis O, 1 or 2; and 25
phar maceytical |y acceptable salt thereof. A particula
conpounds is [2-nmethyl-4-[[2-[[[4 5

(trifluonomethytyphenytthi o] met hyl |- 2- propen I'TThi o] phenoxyJ-aceti c |aci d,
Ho2cvo / |I cF3 S-S HO,C_ CF3

. 7 cycl oal kyll or 5-
lor2; 24 or|a
anpl e of sugh

19

O
ST

O

HO/U\\/o

21

L
CF3
CFs
22
s o
| e
HO,C._O ’ CF3
. v
K
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1H NWVR (400 MHz, CDCI3) 3 10.64 (brs, 1 H), 7.46 (d, J =8.4 Hz, 2 H, 7.33
(d, J =8.3Hz, 2 H, 7.17 (s, 1 H, 712(dd,J:8.4,15Hz 1 H, 6.59
(d,J:8.4Hz 1H, 498 (s, 1 H, 4.87 (s, 1 H, 4.60 (s, 2 H, 3.75 (s,
2 H, 3.58 (s, 2 H, 10 2.21 (s, 3 H; M5 (ES) nmz: 451 (MtNa+); (PPARdl eta
EC50: 80, 45, 38 nM. \Were the conpounds according to this invention have
at | east one chiral cent er, they may accordl ngly exi st as enanti oners.
Where th vy S ii:
addi ti onad 15 It is|to be understood that dl | such
i somers and nixtures thereof arle efCafpad M thin the seqpeCtf the
present ijnvention. Bd4rthernore,| sone of th stalllne for the
conmpounds| may exi st as pol ynorphs and as suct 7t eoded*t o be i nc|l uded
in the present invention. In addition, sonme of the{ cdnpounds may forjm
solvates wth water (i.e., hydrijates) or common organi c~20 sol vents, and such
solvates fare also intended to be enconpassed within the scope of thip
i nvent i onf—Thefottow ng are otjher comnmpounds of 1T nterest. 0 HEZCOVOS S~"r
O\ OH
{4-2- (4-pcetyl - )égroxy 2- pr opyl - gifefos }aIIyIsm/@kPFQ met hyl - phe
noxy}-acetic aC|d H NVR (300 MHz, CDCI 7.56 (d 9.0 Hz, L H),
7.20 (s, L H, 7.17 (d, J =8.4 Hz, 1 H, N\ 6. 42
(d, J =90 H, 1 H, 515 (s, 1 H),4.99(s,1H)F 67(s 2 H), 461(s,
2H),3.57(s,2H).263(tJ:76H22H)2'—36(: H, 2.21 (s, 3
H, 1.52 (m 2 H, 0.92 (t, J 5 7.4 Hz, 3 H); (ES) 5 ntz. 467 (MENa' ) ;
(PPARdIl et & EC50: 13, 18 nM; HORCvO Ho;cgjﬁ\‘i CF3
[ 2- met hyl -4-[[2-[[42@trifluororrethyl)phenoxy hyl | - 2- pI]squi nyi | phe
noxy] -acetic acid S/o><o\0

N

HO,C._.O CF3
7 'Y |
S?(O\O
o+
HO.C._ O CF
. o
S o)
/o
29

The present invention also features compounds of Formula (Il):
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"H NWR (400 MHz, CDCI3) 6 7.52 (m 3 H), 7.35 (s, 1 H, 6.93 (d, J = 8.6
Hz, 2 H, 6.75 (d, J =85 Hz, 1 H), 544 (s, 1 H, 520 (s, 1 H, 4.68 (s,
2 H, 452 10 (d, J = 12.7 Hz, 1 H), 4.42 (d, J = 12.7 Hz, 1 H), 3.77 (d, J
= 12.9 Hz, 1 H, 3.64 (d, J =12.9 Hz, 1 H, 2.28 (s, 3 H; M (ES) mz: 427
(MH); (PPARdlI eta EC50: >3000 nM; H02C1110, | CF3 s~0 ~N

[2-methyl -4-[[2-[[[5-(trifluoronethyl)-2-pyddi nyI]oxy]rrethy ] -2-propenyl]thi
ol noxy]acetic acid 15 1H NVR (300 MHz, CD3OD) 5 8.02 (s, 1 H), 7.67 (dd,
J 9. X , 672(d,J=8.4H2, 1 H, 6.65 (d, J
= 478(s 2 H, 4.70 (s, 2 H, 4.66 (s, 1 H,
4. 2 2.3 H): M (ES) mz-414 ReH ). Anal
Ca 54.26; H 4.51; N, Found: C

0211 CF3 S~O
et hy ™ phe - 27 prope Hahl o]phenoxy
acetic acid 1H NWR (300 MHz, CDCI3) '8 9.7 SH), 7.27 (d°J 8.4
Hz, 1 H, 6.95-6.91 (m 3 H), 6.76 (d, J-18Hz 1 H, 5 13 (s, 1H)
503 (s, 1 H, 471 (s, 252 H), 4.63 (sRg HR6367(S, 2 H; M5 (ES) nz:
455 (MrNa'). Anal. Calcd for 26 Cl19H16C F3048: C, 52.72; H, 3.73. Found: C,
52.53;: H, 3.52; (PPARdl eta EC50: >3000 nN): and HOzOvO- ~CF3 S HH
[ 2- met hyl - 4- [[251[5%4‘5“ ri fluoromethyl)phenyl]am no] met hyl]-2-propenyl]thio]p
hencxy] - acet i c% 1H NWVR (400 MHz, MeOHd4) 8 7.29 (d, J = 8.6 Hz, 2 H),
7.21 (s, I H, 7.19 (dd, J =8.5, 220 Hz, | H, 6.72 (d, J =8.3 Hz, | H),

|—|l—|m
'U":h

6.60 (d, J = 8.6 Hz, 2 H),
5 X is selected from a covalent bond, S, and O;
Yis S or O;

R and Ry are independently selected from H, C1.3alkyl, C4.3 alkoxy, halo,
10 and NRaRy, wherein R; and Ry, are independently H or C4.3 alkyl;

R3 and Ry are independently selected from H, halo, cyano, Cq.5 alkyl,
hydroxy,C 2.4 acyl, C14 alkoxy, and NRcR4 wherein R; and Ry are
independently H or Cs.3 alkyl, provided that R; and R4 are not both H;

15 |
Rs and Rg are independently selected from halo, phenyl, Cigalkyl, C1.g
alkoxy, Cazgalkenyl, Cygalkenyloxy, Cs7 cycloalkyl, Cs7 cycloalkoxy, Cs-
scycloalkyl-Cq.7alkyl, Ca.zcycloalkyl-C+.7alkoxy, Cazcycloalkyloxy-Ci.galkyl,
and Ca.rcycloalkyloxy-C.zalkoxy, or

20 Rs and Reg together form C1.g alkylideny! or Cs.g alkenylidenyl;or Rs,

Rs and the carbon atom to which they are attached together form

Cas.7 cycloalkyl or 5- or 6-membered heterocyclyi;
nis 0, 1or2; and
25

misO,1or2;
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4.94 (s, | H, 4.80 (s, 1 H, 4.61 (s, 2 H, 3.88 (s, 2 H, 3.49 (s, 2 H),
2.21 (s, 3 H; M5 (ES) mz: 412 (MtH ); (PPARdlI eta EC50: >500 nM. 10 The

i nvention provides the disclosed conpounds and cl osely rel ated,
pharmaceutically acceptable fornms of the disclosed conpounds, such as salts,
esters, am des, hydrates or solvated fornms thereof; masked or protected
forms; and racem' c mxtures, or enantionerically or optically pure forns.
15 Pharmaceutically acceptable salts, esters, and am des include carboxyl ate
salts (e.g., C 1-8 alkyl, cycloalkyl, aryl, heteroaryl, or non-aromatic

het erocycligpa pagnrmzceutlcialI&ctcd:cbptablessdlttheremters and ami des which are
within a reasonable :benefit/risk ratio, pharmacologically effective and
suitable for contact with the 20 tissues of patients w thout undue toxicity,

irritation, Orpheédlrtfdtﬂlérceiﬁﬁlé'@ﬁ%uch Bﬁﬁgf?@mﬁ i3 [2\Rethdl- &%EZL['[[QL ude

hydr obr om de ochl ori de fate fate, nitrate, acetate, oxal ate,
val er &t e, (trﬁlueairaetmd)pﬂmenaﬂtblo]meﬁv/i]é&-propbauﬂthloéphejmw] acetibagidpat e, | act at e,
phosphate, tosylate, citrate, mal eat e, fumarate, succinate, tartrate,

napht hyl ate, nesylate, gl ucohegtQ | acti obi 9',:3 and 25

| auryl sul fonate. These may include I i et aI d al kali earth cations
such as sodium potassium calcium 63| as well as non-toxic

anmoni um quat er nary ammoni um and am ne t i ons such as tetranethyl
Bergo, ot al . TEMMIRIAPRAEET Oals) BaPs Br i AF (o = E4e e 1. To.
Accept abl Loanabs B R IR G e . Prosee % Fl, Y peseequ ol 1y
primary C8h-Hz alKy,4. 981(8615 Handl 87 de.coHlat.60 @5, 7 18).13. G5ds K¥H), 38Br{es2 Hpecondary
o e Ses S gt SIS (EELRE R IR AR B BT DG ol 1 anc
2 additional heteroatons. Preferred am des
Where the compounds according to this invention have at least one chiral
center, they may accordingly exist a‘s enantiomers. Where the compounds
possess two or more chiral centers, they may additionally exist as diastereomers.
15 Itis to be understood that all such isomers and mixtures thereof are
encompassed within the scope of the present invention. Furthermore, some of
the crystalline forms for the compounds may exist as polymorphs and as such
are intended to be included in the present invention. In addition, some of the
compounds may form solvates with water (i.e., hydrates) or common organic
20 solvents, and such solvates are also intended to be encompassed within the

scope of this invention.

The following are other compounds of interest:

HO,C._O

S/W’/\O OH

{4-[2-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid

25



are derived fromanmmonia, C 1-3 alkyl primary amnes, and di (C 1.2

al kyl )am nes. Representative pharnaceutically acceptable esters of the
invention include C 1-7. alkyl, C5 7 cycloal kyl, phenyl, and phenyl (C 1.6
)al kyl esters. Preferred esters 10 include nethyl esters. The invention also
i ncl udes di scl osed conpounds having one or nore functional groups (e.g.,

am no, or carboxyl) masked by a protecting group. Sone of these nasked or

tected tabl
lsef ul as fﬁ?@%ﬁ@@f&@@oﬁ\@%{ﬁéﬁs@%é ARt R R
herein, ]!N @QVH;EW“H' 6%1' ﬁns ﬁ@ﬂﬂ-ﬁpﬁ H)3691284d50=\/\90hﬂil 1 PK} 5¢5w§ pf the
|nvent| on. DROXYL 20 Protection for hydr oxyl group
i ncl udes HEpuB9 (SeﬂhH)s4 ngssgﬁ)ufr@d (s n%HDsy?r 5e(her ) 6Bk r/t'u?é;d"ét%yl

et hers, n I ers t) t hyl
Et hers ZSME%%F ?gbs(gl ?H)E?Zi sggﬁh ther@ ‘?n&%oﬁl’gbéelﬁﬁyoxyrre hyl ,
met hyl4 hi ,ngaubyl(m-.tNéU)t PP ARaMat4 BGs: (mhenN)dl met hyl si | yl ) met hoxymet hyI
benzyl oxynet hyl ,” p- met hoxybenzyl oxynet hyl, (4- et hoxyphenoxy) net hyl,

guai acol net hyl, t-butoxymefj dt- pent enyl oxy hykr, siloxynethyl, 2.
met hoxyet hoxym ethyl, 2,2,2- rYchiforvpet hoxyme

bi s(2-chl oroet hoxy)nethyl, 2 30 ( 37 t hoxymet hyl , tetra
hydropyranyl, 3-bronotetrahydropyranyly tet rahydrot h| opyranyl

1- net hoxycycl ohexyl, 4-nethoxytetrahydr t&%ﬁr anyl

met hoxyt et r BHW'FVMH[%WFQWPWW'WWW %?RTPHFWT'HHW%HW asgticadd oxi do, 1-
[ (2-chl oro-4- nquno?r 0M¢/|Hz4cmﬁl§)®<we2w3cn)n7%5y(b s 1THA6DPHR0=28Y .

t et r ahydr of ur any ahydr ot hi of ur an

2,3, 3a, 4, 5|,2627-l)7a7cﬁzfdah&=d|8c5 Hzs1 &1), 5144@11«}) 520 (5, iR 4hes, R4d) ¢4.52n- 2- yI .
5 10 (d,J=12.7 Hz, 1 H),4.42(d, J= 12.7 Hz, 1 H), 3.77 (d, J = 12.9 Hz, 1 H), 3.64
(d, J = 12.9 Hz, 1 H), 2.28 (s, 3 H); MS (ES) m/z: 427 (M-H"); (PPARdleta ECso:

>3000 nM);
HOZCVO@\ QCF
s/\n/\o SN

[2-methyl-4-[{2-[[[5-(trifluoromethyl)-2-pyridinylJoxy]methyl]-2-propenyl]thio]phenoxy]-acetic acid
15 "H NMR (300 MHz, CD30D) § 8.02 (s, 1 H), 7.67 (dd, J = 2.6, 9.6 Hz, 1 H),
7.18 (m, 2 H), 6.72 (d, J= 8.4 Hz, 1 H), 6.65 (d, J = 9.6 Hz, 1 H), 4.82 (s, 1 H),
4,78 (s, 2 H), 4.70 (s, 2 H), 4.66 (s, 1 H), 4.56 (s, 2 H), 3.48 (s, 2 H), 2.25 (s, 3
H); MS (ES) m/z: 414 (M+H™). Anal. Calcd for C21H22F3NO4S+ 0.4 H,0: C, 54.26:
H, 4.51: N, 3.33. Found: C, 54.12; H, 4.28; N, 3.56; (PPARdleta ECs;: >3000

20 nM);
Y

[5-chloro-2-[[2-[[4-(trifluoromethyl)phenoxylmethyl]-2-propenyllthio]phenoxy]-acetic acid

"H NMR (300 MHz, CDCl3) § 9.78 (brs, 1 H), 7.27 (d, J = 8.4 Hz, 1 H),
6.95-6.91 (m, 3 H), 6.76 (d, J=1.8 Hz, 1 H), 5.13 (s, 1 H), 5.03 (s, 1 H), 4.71 (s,
25  2H), 4.63 (s, 2 H), 3.67 (s, 2 H); MS (ES) m/z: 455 (M+Na"). Anal. Calcd for
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Substituted Ethyl Ethers Exanples of substituted ethyl ethers include

1- et hoxyet hyl, 1-(2- chloroethoxy)ethyl, 1-nethyl-1-nethoxyethyl,

1- net hyl - 1- benzyl oxyet hyl , 1- met hyl - 1- benzyl oxy- 2-f | uor oet hyl ,
2,2,2-trichloroethyl, 2-trinmethylsilylethyl, 2 10 (phenyl sel enyl)ethyl,
t-butyl, allyl, p-chlorophenyl, p-nethoxyphenyl, 2,4- dinitrophenyl, and
benzyl. Substituted Benzyl Ethers Exanples of substituted benzyl ethers

i ncl ude t 1. | I i (PrErd

p- ni trob;lt‘ﬁgﬁ’l“”l:’lﬂ-xﬁtﬁGsffu(%esnzz‘}?4H §g§ erSi@’OE%g%H 3)% c(yanobe(;l%zay[iECSO

p- pheny! b3oaginM)2arand 4- pi col yI, 3 met hyl - 2- pi col yl N-oxi do,

di phenyl nethyl, p, p'- d|n|trobenzh dryl, 5-di benzosuberyl, triphenyl nethyl,

a- naphthyldiphenylnethyl¢4 meg.ha phenyldlp et hyl, di(p

met hoxyphenyl ) phenyl net hyl , tr|( thoxyphe met hyl , 4-(4'- 20
bronDphenacyIoxy)phenyld|phenylne ris(4,5-

di chl oropht hal i m dophenyl ) met hyl, 4, 4 tmls(levullnoyloxyphenyl)nethyl,

4,4" ,4"-tris(benzoyl oxyphenyl ) net hyl , 3- (I m dazol - 1-yl met hyl ) bi s(4', 411-

di et hoxy pﬂzermydy)-mm{[[[#y(ltr;ﬂudrpmetbw)pbéhylfmtumﬁpﬂé&wbgenllthi?iym%nyﬂﬁe&ﬁhy’ltid
9-anthryl, 9-(9-phenyl)xant henyl, 9-(9-phenyl-10-o0x0)anthry

1, 3- banzodi t hi'pl I‘&MFQ(‘WQ Mtz M@CBHlfxén)uﬁﬂsZﬁ td, 88 HB &5 46)?41(16; 18yl Ethers

1 Sopr opg? 0l = BaABAE N MER BT THEHE LEnT bR 45 s 2

di met hyl tng& Sf h?(u ) (891 Pgta/b@ll(mwl sebx& 2 H? mmgl(@hmhﬁnxbal by3,

tribenzyl srl S|Iy tri nyl si | |phenylnethyIS|IyI and
t-butyl rrelt-m(MSQEShm/zHlﬂ {MEHt)el(BPARdQ’Sa pt7899 AM)-et hers, a hydroxyl group
may be protected as an ester. Exanples of esters include for mat e,

benzoyl formate, acetate, chioroacetate,

10
The invention provides the disclosed compounds and closely related,
phérmaceutically acceptable forms of the disclosed compounds, such as salts,
esters, amides, hydrates or solvated forms thereof, masked or protected forms;
and racemic mixtures, or enantiomerically or optically pure forms.
15

Pharmaceutically acceptable salts, esters, and amides include carboxylate
salts (e.g., C s alkyl, cycloalkyl, aryl, heteroaryl, or non-aromatic heterocyclic)
amino acid addition salts, esters, and amides which are within a reasonable
.benefit/risk ratio, pharmacologically effective and suitable for contact with the

20 tissues of patients without undue Atoxicity, irritation, or allergic response.
Representative salts include hydrobromide, hydrochloride, sulfate, bisulfate,
nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and

25 laurylsulfonate. These may include alkali metal and alkali earth cations such as
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,
quaternary ammonium, and amine cations such as tetramethyl ammonium,

methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, et al.,
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di chl oroacetate, trichloroacetate, trifluoroacetate, nethoxyacetate,

tri phenyl net hoxyacet ate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenyl acet at e, 3-phenyl propi onate, 4-oxopentanoate(levulinate), 4,4 10

(et hyl enedi t hi 0) pent anoat e, pival oate, adamantoate, crotonate, 4-

met hoxycr ot onate, benzoate, p-phenyl benzoate, 2,4, 6-
trinethylbenzoate(nesitoate) Carbonates 15 Exanpl es of carbonates include

net hyl , bl uo %eﬁr‘lgﬂe(ﬁ@tls LPRYHm. 8ei21d77t §6 ‘fhllé)WﬁéH”'ﬁéhncorporated

2- (trlrret eny]sulfony1 et hyl’

(tri phenmdggﬁwh@m:ermhwepreseﬁtah\;é pha/rmmbutmllly;dcpeptarbie anpﬂ&myﬂthe benzyl ,
p- met hoxybenzyl ,

I met hgx 0- ni tr.oben ni trobenzy
S- benzyl lnvent@aarﬁ%lbilﬁi& gos@fﬂéf‘}‘%&&gm HARRNIRY P"%ﬁvﬂéyntﬁglr' ANPRP @Eér bonat e.
Assi st ed [ AaatHe e o? 6L9d ate,
4- azi dobus%;ﬁﬁif?@%l §I)lgmiet%ﬁ g%(gﬁ]tdgn)giwg%cw di bror?tg)rret hgil%j%l‘;%dr)\zoate 2-
f or nylsbe mamyd:lfa)oaheter@arprreitmylr@rrnonehes;]omyt)amnrg/at leasbomreinidrogen2s

s et AR Tl
2, 6-di Ch'é’r'écb’ei' ?FM'M%BRP&Y@P@{}@R}Epnmary amines, and di (C12alkyl)ammes

2, 6-di chl oro- t et ranet é henoxyacet at e,

2, 4-bi s( 1Repr@senuamy|em+@pm|appu@adixm@@mtab esters o dog w@nypamm@c 17
I sobutyra nos I t -
(met hoxyc¥ Eﬂoﬁ&m"a{ ?ﬁ%‘yﬁé‘dﬁ"@&gm %a“REE?%%%t gs}elrﬁ‘?q{r?%%gt)eral ky |
N, N, Njg N mb@ﬁéqﬁ@thlyybﬂh@phorodl am dat e, N-phenyl carbamate, borate,
di met hyl phosphi not hi oyl , and 2, 4-di ni trophenyl sul fenate 5 Sul f onat es
The invention also includes disclosed compounds having one or more
functional groups (e.g., amino, or carboxyl) masked by a protecting group. Some
of these masked or protected compounds are pharmaceutically acceptable;
15 others will be useful as intermediates. Synthetic intermediates and processes

disclosed herein, and minor modifications thereof, are also within the scope of

the invention.

HYDROXYL PROTECTING GROUPS

20
Protection for the hydroxyl group includes methyl ethers, substituted
methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers.
Substituted Methyl Ethers
25 Examples of substituted methyl ethers include methyoxymethyl,

methylthiomethyl, t-butylthiomethyl, (phenyldimethylsilyl)methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyi,
guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl, 2-
30 (trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyi,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
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Exanpl es of sul fonates include sulfate, nethanesul fonate(nesylate),

benzyl sul fonate, and tosylate. AM NO PROTECTI NG GROUPS 10 Protection for
the ami no group includes carbanates, am des, and special -NH protective
groups. Exanpl es of carbamates include nethyl and ethyl carbamates,
substituted 15 ethyl carbanmates, assisted cl eavage carbamates, photolytic
cl eavage carbamates, urea-type derivatives, and m scel |l aneous carbanates.

G o PR A R P P Bl ORI B A BRI o

9-(2, 7-di -@ma}é Wugiethylh grRingi4-methbxypiperidin-4-yi, 1,4-dioxan-2-yl,
di -t-but y‘li?2 élo 10- di oxo- 10, 10, 10, {%pt etrahgldrothl oxant¥1y| net hyl , and 4-

net hoxyph@ﬁaby rofigiaryt i tetialygreshigfurapil andhdsi a4 &6, ZJ@S‘?‘F@DY@Q'@B%
car bamat eﬁ'ﬂ‘ﬁ%ylw? %’eﬁw%otbréhﬁgh%@?}hy 2- trimethylsilylethyl,

2- phenyl e met hyl ethyl, 1,1-dinet hyI -2-

hal oetfiyl , 1, 1-di met hyl -2, 2-di bronoet hyl, 1, 1-dinmethyl-2,2,2-trichloroethyl,
1- et hyl (- (4 bi phen%_/(! é‘ Izﬁkmll 1-(3, 5- di-t- but yl phenyl) - 1-met hyl ethyl,
2-(2'- and 4 S (N, N-di cycl ohexyl car boxami do) et hyl , t-butyl,

1-adanentyl, VERfpie0oPblithtutds BEAPEMBYR nBlud -pioRgamyl 1-Geni tf oct nnamyl,

8- qui nol yI, | di benzyl thoxybenzyl
p- ni t r obeoklptoetimeroy)etthehrmathyl{ mmtfwyeth(ybéﬁnythyl-z hBrleQxNeﬂWbéﬁzyl

FRAT A N B A I P T L S,
sul fog y! (sHmlseleyiethl Lisames aliyiopshlopsibeny, [pZm(eihcacyﬂhtehylaawL)]rret hyl, 4-
dinitrophenyl, and benzyl.

Substituted Benzyl Ethers
Examples of substituted benzyl ethers include p-methoxybenzyl, 3,4-

15 dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyl,
p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,
diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, a-
naphthyldiphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-

20 bromophenacyloxy)phenyldiphenyimethyl, 4,4 4"-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4,4"-tris(levulinoyloxyphenyl)methyl,

4,4' 4" -tris(benzoyloxyphenyl)methyl, 3-(/midazol-1-ylmethyl)bis(4 * ,4"'-
dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1'-pyrenylmethyl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and

25 benzisothiazolyl S,S-dioxido.

Silyl Ethers
Examples of silyl ethers include trimethyilsilyl, triethylsilyl, triisopropylsilyl,
dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyi, t-

29



met hyl t hi ophenyl , 2, 4-di net hyi t hi ophenyl, 2-phosphoni oet hyl, 2-

tri phenyl phosphoni oi sopropyl, 1, 1-dinethyl-2-cyanoethyl, mchloro-p-

acyl oxybenzyl, p-(di hydroxyboryl)benzyl, 5-benzisoxazolylnmethyl, and 2- 10
(trifluoronethyl)-6-chronmonyl nethyl. Photol ytic C eavage Exanpl es of

photol ytic cleavage I ncl ude mnitrophenyl, 3,5- dinethoxybenzyl,

o- ni trobenzyl, 3, 4-di net hoxy- 6- n|trobenzyl and phenyl (o- 15

OBt BB i B i G vt ves

- p- t ol uerg@sndnymetrayisilyg cardosimytyimethokyishepyisihg. am not hi ocar bonyl . 20

M scel | aneous Carbamat es Exanpl es of m scel | aneous car barnates incl ude
t-amyl, S-benzyl thiocarbamate, p-cyanobenzyl, cyclobutyl, cycl ohexyl,

cycl opentyl . EX&iopropyl met hyl, p-decyl oxybenzyl , diisopr opyl met hyl , 2, 2 25
di met hoxycar bcrrry&v'l nyl, o-(N, N-di net hyl car boxam do) benzyl, 1, 1-di net hyl - 3-

(N, ][\I- di net hyl damdditon t(;lnetpempyal hydIeryl grﬁmtmgy bemigtegted a$ eaqsyafi dyl) et hyl ,
2- t t t , -
et hoxypHERTBIES PEERSTF INGUNR aryiels ool (A ote. IR PSP GREEIAS: 1 ety -

cycl opr opyibayet letaﬂa ﬂ%lbfbaéeté% ﬁwfﬂio?&tobfatuprh@nwx)ya&émte 1- et hyl - 1- (p 30
phenyl azophenyl ) et hy 1- met hy i henél et nmet hyl -1 -(4-pyridyl)ethyl,

32 phenyl trnpber@wmeﬂwm)etﬁﬁzmenozyac@a sP'Qra/QSQPWWPtatﬂr -P-
(trimet hyI ampn gar?el? %Wén’ylp%gloaaé 8- 0XobBRtNY LR Ulinate P4P4P! € of am des

I ncl ude:
10 (ethylenedlthlo)pentanoate, pivaloate, adamantoate, crotonate, 4-

methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-

trimethylbenzoate(mesitoate)

Carbonates
15 Examples of carbonates include methyl, 9-fluorenylmethyi, ethyl, 2,2,2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyi)ethyl, 2-
(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl, p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
20
Assisted Cleavage

Examples of assisted cleavage include 2-iodobenzoate, 4-azidobutyrate,
4-nitro-4-methylpentanoate, o-(dibromomethyl)benzoate, 2-
formylbenzenesulfonate, 2-(methyithiomethoxy)ethyl carbonate, 4-

25  (methylthiomethoxy)butyrate, and 2-(methylthiomethoxymethyl)benzoate.

Miscellaneous Esters

Examples of miscellaneous esters include 2,6-dichloro-4-
methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-tetramethylbutyl)phenoxyacetate,
30  2,4-bis(1,1-dimethylpropyl)phenoxyacetate, chlorodiphenylacetate, isobutyrate,
monosuccinoate, (E)-2-methyl-2-butenoate(tigloate), o-
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N-fornmyl, N-acetyl, N-chloroacetyl, N-trichloroacetyl, Ntrifluoroacetyl, N
phenyl acetyl, N-3-phenyl propionyl, N-picolinoyl, N 3-pyridylcarboxam de, N
benzoyl phenyl al anyl derivative, N-benzoyl, N p-phenyl benzoyl. 10 Assisted

Cl eavage N-o-nitrophenyl acetyl, N-o-nitrophenoxyacetyl, N acetoacetyl, (N -
di t hi obenzyl oxycar bonyl am no) acetyl, N 3-(p-hydroxyphenyl)propionyl, N 3-(o-
nitro phenyl)propionyl, N 2-nethyl-2-(o0-nitrophenoxy)propionyl,

N-2-nmethyl -2-(o 1 h | azgphe rppi onyl -chl orobutyryl,

N- 3- et hi}pet%p}(qua,r gﬁﬁ"t@%?@%@ﬁ'@ﬁ%%@%ﬁﬁé tt“%a@&ﬁ%w@%i oni ne

derivati | candi z e , and

4, 5- di ph‘e%ﬁ%?%%'?é"?‘?ﬁ?‘@ﬂéﬁ%h@?ﬂf@ﬁ?m’-"fé‘%‘??iﬁ“!‘%‘?é Bé%%ﬁ pht hal i ni de,

N- di t hi agheethpipkibsphindtideyl, phe 2y4-diitexphlenylshiferiate di net hyl pyrrol yl ,
N1,1,4,4-tetranet hyl di silylazacycl opentane adduct, 5- substituted
1,3-dinmethyl -1, 3,5-tri azacycl ohexan-2-one, 5-substituted 1, 3-

di bengyl -1, 3, & kbhakacycl ohexan- 2-one, and 1-substituted
3, 5-d|§nitro- 4%yl . 25 SPECI AL - NH PROTECTI VE GROUPS Exampl es of

speci al NH pr &xentples ofjsulfprates ilcutie sulate, kyathamesufonaia(masylaée), 30 N- net hyl |
Nallyl, N[2-(trimethylsilyl)ethoxy]methyl, N-3-acetoxypropyl, N

(1-i sopr(?ﬁy‘f[‘ﬁié'fﬂ"ﬁ ’-ﬁe{%i%s-y\y'}a-%yrrol I n-3-yl), quaternary amoni um salts,
N-benzyl, 33 N-di (4-methoxyphenyl)nethyl, N-5-di benzosuberyl,

N-triphenyl methyl, N (4- nethoxyphenyl)di phenyl nethyl, N-9-phenylfl uorenyl,
N2, 7-di Wﬁ&ﬂﬁ@@@ﬁﬁgene, N-f errocenyl met hyl, and

N- 2-pi,col ylam ne N -oxide. 5 Imne Derivatives N1, 1-di nethylthi onet hyl ene,

N be le i dene, N-p-nethoxybenzylidene, N- di phenyl nethyl ene,
N-[ (2- pyri dyl Prsigictiph faethieydraime, granp indlude's cabamates, amides, and special

—NH protective groups.

Examples of carbamates include methyl and ethyl carbamates, substituted
15 ethyl carbamates, assisted cleavage carbamates, photolytic cleavage

carbamates, urea-type derivatives, and miscellaneous carbamates.

Carbamates
Examples of methyl and ethyl carbamates include methyl and ethyl, 9-
20 fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenyimethyl, 2,7-
di--butyl-[{9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)jmethyl, and 4-

methoxyphenacyl.

Substituted Ethyl
25 Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-

trimethylisilylethyl, 2-phenylethyl, 1-(1-adamanty|)-1-méthylethyl, 1,1-dimethyl-2-
haloethyl, 1,1-dimethyl-2,2-dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and 4'-
pyridyl)ethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, #-butyl, 1-adamanty, vinyl,
30 allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-hydroxypiperidinyl,
alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-
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di met hyl am nonet hyl ene). 10 PROTECTI ON FOR THE CARBOXYL GROUP Esters
Exanpl es of esters include fornmate, benzoylformate, acetate,
trifhoroacetate, trifluoroacetate, nethoxyacetate, phenoxyacetate, p- 15
chl orophenoxyacet at e, benzoate. Substituted Methyl Esters Exanples of
substituted nmethyl esters include 9-fluorenylnethyl, nmethoxynethyl,

nmet hyl t hi onet hyl , tetrahydropyranyl t et rahydr of uranyl, 20
nethoxyethoxynethyl - tr|nethyIS|IyI)ethoxgnethyI zonxynethyI
phenacy! chlopsbenzyio s banzd: dyneindsidBpyIDenzyiet- ﬁB‘E@B y@nd
carboxan1d neHE%% and N—phthaI|n1donethyI 2- Substituted Ethyl Esters 25
Exanples g¥|tuted ethyl esters include 2,2,2-trichioroethyl,

2- hal oet hyl, wchioroal kyl, 2-(trimethylsilyl)ethyl, 2-nethylthioethyl,
1, 3-di t hi anyl - Z-neth |, 2-(p-nitrophenyl sul fenyl)ethyl,

2- (p-tol uenes € 2-(2'-pyridyi)ethyl,

2 (di pheny! phe Sglji)]'ﬂ?gégf?é@lstfac?@atv%é%lﬂclu&g" éth?l‘tr'ﬂ%éthyF‘sztW cycl opentyl ,

cycl ohexyl trimet buten-1-yi, 30

ci nnany| ,m@hyrgnlmﬁ)dehtmhlzwp,-tommeyu for;yl)ethsal r{9+(ﬁré~@l§pa@>)l)3mﬂwl 4nd benzyl. 34
Substituted B | t t ed t | ud

Cr1 pheny IR R A eI ORSRE o SOSBENGRE T R hy 1 - 6. ant hr yi met hy!
2-(9, 10 ol’gﬂ:plfla { I | t hyl

2- Etr flﬁr eﬁgﬁ%‘%@%ﬂbm chrony ;Byl 51dd"% 5 L%%P?Ftrrrgt mm’iecﬁglﬁl gebrgrmbenzyl

o-nitr obmgzlpb(ybemzym,ln (tbbwf@yyboryl h@tZYb@b%mﬁwvaQdeat%tﬁi@x%rbenzyI
g |(:on§t82¥ niqt?’\yﬁ-r%élg@pgonngh%enzyl pi peronyl, 4-picolyl and

Photolytic Cleavage
Examples of photolytic cleavage include m-nitrophenyl, 3,5-

dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyi(o-
15 nitrophenyl)methyl.

Urea-Type Derivatives

Examples of urea-type derivatives include phenothiazinyl-(10)-carbonyl
derivative, N’ -p-toluenesulfonylaminocarbonyl, and N'-phenylaminothiocarbonyl.

20
Miscellaneous Carbamates

Examples of miscellaneous carbamates include t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropylmethyl, p-decyloxybenzyl, diisopropyimethyl, 2,2-

25  dimethoxycarbonylvinyl, o-(N,N-dimethylcarboxamido)benzyl, 1,1-dimethyl-3-
(N,N-dimethylcarboxamido)propyl, 1,1-dimethylpropynyl, di(2-pyridyl)methyl, 2-
furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p-(p'-
methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl, 1-methyl-1-
cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1-(p-

30 phenylazophenyl)ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl,
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Exanples of silyl esters include trinmethylsilyl, triethylsilyl,
t-butyldinmethylsilyl, i-propyidinethylsilyl, phenyldinethylsilyl and di-t-
butyl nmethylsilyl. 15 Activated Esters Exanples of activated esters include
thiols. M scellaneous Derivatives Exanples of m scellaneous derivatives

i ncl ude oxazol es, 2-al kyl-1,3- 20 oxazoli nes,

4- al kyl - 5- oxo- 1, 3-oxazol i di nes, 5-al kyl -4-o0xo0-1, 3-di oxol anes, ortho esters,
phenyl grou nd,_pent aam\noco lL1.) | ex., Stannyl Esters Exanples of
st annyl Vgpf(l‘? W@azt l?e&q){tjjlajsééhthiﬁbum@%ﬁ% butyl stannyl. 35 C.

Synt hesi S(trfFH@thyI%WdrﬂnnWe‘ﬂ‘iyngﬁd 7Rt Baddetylbsnizying t he di scl osed conpounds
according to traditional organic synthetic nethods as well as matrix or 5
conbi natori al synthetic nmethods. Schemes A through G describe suggested
synt heti c_routes. i ] .Schenes, the guidelines below and the
exanpl esCE’EﬁmBISﬁ*S&%{a@giﬁrg%?&a person of skill in the art may devel op

anal ogous or simlar methods for a given conpound that are within the
invention. These nethods are representative of the preferred synthetic
schemes, but 2Amid@% to be construed as 10 liniting the scope of the

i nvention. On i j h 1 I | S i _the
conpounds of m'zghbylggleﬁbt#’lhsl eﬂ'{l%rg‘ﬁbéﬂg{, Iﬁgﬂgﬁréé%%tgayyﬁ%%@%ggﬁﬁgﬁ an

i nt er medi pHighyteacepylp Ne@-phenylprapiomy dNgieoliooyip bedrpyridgearbokanhide; Nany of t he
schenes dj scl osed herein. Owe.lSI\EEiIIe? in the ﬁ)rt vvi‘ll further recognize
that dur i PRNZOY y%@“ﬂﬁ&&'@%"& eZoy D5RARETIPEZOY he conpounds in the
preseqy invention, it may be necessary and/or desirable to protect
sensitive or reactive groups on any of the nolecules concerned. This may be
achi eved by neAssisted Cleavade i onal protecting groups,

N-o-nitrophenylacetyl, N-o-nitrophenoxyacetyl, N-acetoacetyl, (N'-
dithiobenzyloxycarbonylamino)acetyl, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-

15 phenylazophenoxy)propionyl, N-4-chlorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-
nitrocinnamoyl, N-acetylmethionine derivative, N-o-nitrobenzoyl, N-o-

(benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-oxazolin-2-one.

Cyclic Imide Derivatives

20 N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-
substituted 1,3-dimethyl-1,3,5-triazacyclohexan-2-one, 5-substituted 1,3-
dibenzyi-1,3,5-triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-pyridonyi.

25 SPECIAL — NH PROTECTIVE GROUPS

Examples of special NH protective groups include

N-Alkyl and N-Aryl Amines

30 N-methyl, N-allyl, N-[2-(trimethyisilyl)ethoxy]methyl, N-3-acetoxypropyl, N-
(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts, N-benzyl,
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such as those described in "Protective Goups in Oganic Synthesis", John
Wley 20 & Sons, 1991. These protecting groups nay be renoved at a
conveni ent stage using nmethods known fromthe art. \Wiere the processes for
the preparation of the conpounds according to the invention give rise to
m xture of stereoisoners, these isoners may be 25 separated by conventi onal
techni ques such as preparative chronmat ography. The conpounds nay be

prepared in racemc form or individual enantioners be &repared ei t her
by enant iNgji¢enéthoxphendimnstiyt, Nop-dikenzosubeny!, Nrﬁwhég%m}hws “fay, for

exanpl e, be, resqglv s ' ] Fé?ﬁpti- 3o standard

t echni que@?thgﬁ)gﬂ"%ﬁaméﬁé)@%wyéﬁ@%ﬁg@&e rfel\# ??%%P@s{"?; salt formation.

The 30 Cqma,?ml | efBYlefb SR-fBRoEaBMEY, indlNRnEitoIgRNIfie B @xider eomeric esters
o]

or am des, owed by chronmat ographi c separati on and renoval of the chiral
36 auxiliary. Alternatively, the conpounds may be resol ved using a chiral

HPLC gﬁ(iol umm. IExan'%ﬁﬁ ?'E %he described synthetic routes include Exanples 1

thraqu 7. 5 | ogous to the target conpounds of these exanples
can be made ag¢qof dingththiorméthglienepNtieszylidenel Nspinosthdx wemayliceree, N-e  usef ul
in basic research and as pharnmaceutical agents as described in the next

section. dipherylimetiovieaantd(2rpyridyhingsiylag 1@8AN-GY Pornula (1) is
denonstrated in Sch tthrough G Schene A Synthesis of A-D R,
Br mzcm@'”dﬂi‘ﬂ@”@%ﬁi‘%)\ RREO\ R2 Cs2C08 1 A-A AB

10 PROTECTION FOR THE CARBOXYL GROUP

Esters
Examples of esters include formate, benzoylformate, acetate,

trichloroacetate, trifluoroacetate, methoxyacetate, phenoxyacetate, p-

15 chlorophenoxyacetate, benzoate.

Substituted Methyl Esters
Examples of substituted methyl esters include 9-fluorenylmethyl,

methoxymethyl, methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl,

20  methoxyethoxymethyl, 2-(trimethyisilyl)ethoxymethyl, benzyloxymethyl, phenacyl,
p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl, carboxamidomethyl,
and N-phthalimidomethyl.

2-Substituted Ethyl Esters
25 Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,

2-haloethyl, w-chloroalkyl, 2-(trimethyisilyl)ethyl, 2-methylthioethyl, 1,3-dithianyl-
2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyi, {-butyl,
cyclopentyl, cyclohexyi, aliyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl,

30 cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.
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Sn, HOOR OR2 ~-Ol \ R EtO EtOH, D oxane Et0 S02CI SH 15 A-C A-D |

accordance with Schene A, phenol

avail abl e

(such as 3-nethyi phenol, 2-ethyl phenol, 2-propyl phenol,

2, 3-di net hyl phenol , 2-chl orophenol, 2, 3-dichl orophenol, 2-bronophenol, a
2- 20 am nophenol), is alkylated to form phenoxyacetic acid ethyl ester A-B
with a suitable hal oacetic acid ester such as bronpacetic acid ethyl est
in the presence of an appropriate base such as Cs2CO3, K2CO3, or NaH, i

sui tabl e
aci d et hyl

sol vent such as CH3CN or THF. Sul fonation of the phenoxyacetic
37 fpkeituiddBeniyn Edterappr opri ate sul fonating agent, such as

chl orosul foni ¢ aci d occurs selectively at the para osw on to provide

4- chl or osul f ofsXapHR apbsiituted,penpybestors '@5‘&1@? tiaphen

ormati on of t

sul fonyl c I |§§vﬂ§1 using a netal

reduci ng (Q{élgériyﬂﬁ c)ﬁ gg((? Fﬁﬂ%b?zﬁéthyﬁgg%ndt aC| d?pz di um such as et han

or di oxangioxd)antBeyienethyB 5-dibearasuberyRel -pyrénRénathyl, Bétrfleoearnetiyt)ffom f or

exanple, H C -8 alkyl,. B C2- kenyl henyl . hal Q nd_cyano. 10 Schene B

R R4 . thﬂu‘%ﬁ@m&b@bﬂ%rbb{%nw%zvha@r BPZRPR BB Re Rs B

-C B A 2itrl54i8 p-Ahetbixfbenzyl, 2,6-dimethoxybenzyl, 4-(methylsulfinyl)benzyl, 4-
sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl.

10

- Silyl Esters
Examples of silyl esters include trimethyisilyl, triethylsilyl,

t-butyldimethylsilyl, i-propyldimethyisilyl, phenyldimethylsilyl and di-t-

butylmethylsilyl.

15

Activated Esters

Examples of activated esters include thiols.

Miscellaneous Derivatives

Examples of miscellaneous derivatives include oxazoles, 2-alkyl-1,3-

20 oxazolines, 4-alkyl-5-ox0-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dioxolanes, ortho

esters, pheny! group and pentaaminocobalt(lll) complex.

Stannyl Esters

Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.
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1. MsCl, EESNEERCOl R R4 O0R-CHRC2 EEOCOR2'" SO\ R3 1-D, B-DI
R7 SHR8 Rs R, Ester hydrolysis HRZCOR2 R4 / RS\ 3 ji BE~ R/ Re
RO In Scheme B, Mtsunobu reaction of 1,3-diol B-B with phenol B-A provides
al cohol B-C by enploying a triaryl phosphi ne such as tri phenyl phosphi ne, and
an 15 azodi carbonyl reagent such as diisopropyl azodicarboxylate, in a

sui tabl e sol vent such as THF. Phenoxyacetic acid ethyl ester B-D is obtained
in tw s eps:sgllh conversion of the alcohol B-C to nesylate under standard
conditio by Q ?Sﬂﬁ ng net hanesul fonyl chloride and triethylamne in an
appropriate solvent such as CH2Cl 2, and (2) al kylation of benzenethiol B-D,

prepared according to 38 Scheme A above, with th syl ate internedi ate

usi ng a sui t aBhe imysatienprpvides methods of rogkiRg th&r‘ﬁ?\fg&?g‘* CPTHROYWRRS opri at e

sol vent such .as A ) ni B as Wiieds sk d saponification
condi ti off C?)rHEWo yagg{@@agﬁanet ylrihet'gsrbéetﬁgg- I?)Si S cc?nverte to acid B-E
under sni toopBiatorTak syithéte mathddedrSthesnes A toronghtG describecsuggested ng NaOH as

a base in an aqueous al cohqg]ic sol vent stem. sugh as ter - met hanol , or
usi ng Li einthetia f%%ees-iaHS‘Qg(rﬂ‘?%Fe CQ%H‘%%—*%&“?@P%#G'%’C ﬁ'\éﬁéﬁ%eéa@ |, Et3N
of compounds 1-28, a person of skill in the art may develop analogous or similar
methods for a given compound that are within the invention. These methods are
representative of the preferred synthetic schemes, but are not to be construed as

10  limiting the scope of the invention.

One skilled in the art will recognize that synthesis of the combounds of the
present invention may be effected by purchasing an intermediate or protected
intermediate compounds described in any of the schemes disclosed herein. One

15 skilled in the art will further recognize that during any of the processes for
preparation of the compounds in the present invention, it may be necessary
and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups,
such as those described in “Protective Groups in Organic Synthesis”, John Wiley

20 & Sons, 1991. These protecting groups may be removed at a convenient stage

using methods known from the art.

Where the processes for the preparation of the compounds according to -
the invention give rise to mixture of stereoisomers, these isomers may be
25 separated by conventional techniques such as preparative chromatography. The
compounds may be prepared in racemic form, or individual enantiomers may be
prepared either by enantiospecific synthesis or by resolution. The compounds
may, for example, be resolved into their components enantiomers by standard
techniques, such as the formation of diastereomeric pairs by salt formation. The
30 compounds may also be resolved by formation of diastereomeric esters or

amides, followed by chromatographic separation and removal of the chiral
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Ester reduction HO~ OH MsO-oOM RO ORRs R6 CH2C12 RS R6 R5 R6 CGB CGC 4A
R>0ORL | , Ra~R 0i EE0J HORs BBA|l R7T MsO R3 A-D | SH Base R5c.
R7 Cs2C3B.CH3CN R R Et02C _ RR \ | R* Hydrolysis H2c ol ~R2\ | Ra S
ORBRSOR CER RRRI GCFRs RS RfT 10 In Schene C, R5 and R6
substituted nmal onate C-A is reduced to propane- 1,3-diol CB by using a

sui tabl e reduci ng agent such as |ithiumalum num hydride or

sui tabl e reduc | |
i mosy! 2P By e e o R ot T e RO P 2%, e 15

appropri gbring®! vent such as CH2ClI 2, C-C reacts with phenol B-Ain the
presence of a suitable base such as Cs2CO3, K2C(O3, or NaH in an appropriate
sol vent such as CH3CN or THF to produce nesylate C D! Phenoxyacetic acid

ethyl ester CE is obtained by al kylation of benzepethiol A-D, prepared
accordi ng to Esefries af tisodescr @WYﬂﬂ‘@t'ﬁé%WP%i@?‘@ZGIﬁﬁ%'?‘H%Saﬁglﬁ?%'&bfe base
such as 2C083 0] , ' ' CN or
THF under~9{e? n?}%@%ésf %;tthgﬁlé‘radrég °§§‘6’§ﬁﬁ?€§@‘?gg e?:(gn it gﬁgsgkﬁoﬁgcet iC
aci d et hydccardi®j td similes ro@d@s. The disclosed compounds are useful in basic

research and as pharmaceutical agents as described in the next section.

General Guidance

10
A preferred synthesis of Formula (1) is demonstrated in Schemes A
through G.
Scheme A. Synthesis of A-D
T BrCH,CO,Et ? T CISOzH
I
HO R i — Eto/lk/o Rz -———i———>
082003
A-A A-B
o] Ri o Ry
Sn, HCI
/U\/O R2 ' = /U\/o R,
Et0 @: EtOH, Dioxane EtO ﬁ
15 A-C AD

In accordance with Scheme A, phenol A-A, a variety of which are
commercially available (such as 3-methyiphenol, 2-ethylphenol, 2-propylphenol,
2,3-dimethylphenol, 2-chlorophenol, 2,3-dichlorophenol, 2-bromophenol, and 2-

20 aminophenol), is alkylated to form phenoxyacetic acid ethyl ester A-B with a
suitable haloacetic acid ester such as bromoacetic acid ethyl ester, in the
presence of an appropriate base such as Cs>CO3;, K2CO3, or NaH, in a suitable
solvent such as CH3CN or THF. Sulfonation of the phenoxyacetic acid ethyl
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converted to acid C-F under nitrogen. The preferred hydrol ysis conditions

I ncl ude using NaOH as a base in an aqueous al coholic solvent system such as
wat er - net hanol, or using LiOH as a base in a mlder water-THF system 5
Scheme D Epoxidation R 1, Acid Methylation gR7 HORS H Ra 2. Ester
Reduction 0O DART O DBR R / R4 Et02C-0 | R2Z EO2CVORZ R4 O | R3 1D SH
| SR3 D-CR7 BudNF, THF DD OH R7 Rt Oxidation Et02Cv0 R2 R4 A efination

R3 D-E ORY t SR3ISR3
O F R7 Do ARVt R i slirbani e, Roh iSRS B 6 b8 woul
be prepapggursielaetively apthetparapohijibato prov«de échioresulfonyiphgnoxyacetic
t th lyl)d h 10 h ducti
b the. mecisahiseder rber raes atraetan o S Suo éyg%‘%ﬁf%é'ég‘%bgﬁ%%}ﬁmgﬁghugs' >
di i sobut y B'lg%‘(cj t;ﬂﬂéﬁédﬂ G?mg@ (et de foBubihg doersiehardin or AneAhda - C by
e

reacting wt i um et hyl i de, which
5 acidic medium such as ethanol or dioxane.

in Schemes B, D, and E, Rg and Rg can be selected from, for example, H,

C1.s alkyl, C2-g alkenyl, phenyl, halo, and cyano.

10 Scheme B

-A

2. CS2003' CH3CN

Ry
1. MsCl, EtsN - EtOZC\/O R2 R4
e O R1
CH,Cly Eto)k,o Ry s~ o Ry
B-D Ry
SH R “Rg

1-D

R4
HO,C.__O Ry R4
Ester hydrolysis Y \©i
sy o Ra
B-E Ry

In Scheme B, Mitsunobu reaction of 1,3-diol B-B with phenol B-A provides

alcohol B-C by employing a triarylphosphine such as triphenylphosphine, and an
15 azodicarbonyl reagent such as diisopropyl azodicarboxylate, in a suitable solvent
such as THF. Phenoxyacetic acid ethyl ester B-D is obtained in two steps: (1)
conversion of the alcohol B-C to mesylate under standard conditions by
employing methanesulfonyl chloride and triethylamine in an appropriate solvent
such as CHzClz, and (2) alkylation of benzenethiol B-D, prepared according to
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IS generated in-situ fromtreatment of trinethylsulfoniumiodide with a
strong base such as DMSO ani on. Epoxide ring opening of DDC with
benzenethiol A-D 15 in the presence of a catal ytic anmount of

t et rabut yl ammoni um fl uori de furnishes alcohol DD, which is oxidized to
ketone D-E under mld oxidation conditions by wusing acetic anhydride and
di net hyl sul foxi de. Several types of olefination of 40 ketone D-E nay be

ied out t d | k D- F | WLt t d
ol ef i nat %éhe@% aB e wirdp bl e aig eing § soishie bRSR B &
f h t d DG
= oo CRARTR OB NP B ar RSt B S B e o

HO 3 R7 Bﬂfb@nA \Un&eBstandaidiseponifiagtioRcomjitions piranryacetiracidgtidt i on

Et 02CvQ | ef -~-OR2 /| R4
Hydr ol ysiester |B §| is %P'Ueﬂeﬁgo QCBP%?A rtgger,%'?roqq&cﬁ@ P e@é‘#&’ﬂx@ 8;“1% | R3 B-E
R7 5 conditions include using NaOH as a base in an aqueous alcoholic solvent system

such as water-methanol, or using LiOH as a base in a milder water-THF system.

Scheme C
O O
Ester reduction HO/>(\OH MsCl, EtsN Mso/>(\OMS
RO OR Rg Rs CH2Cl2 R5 Rs

Rs Re c-B c-C

C-A

EtO/U\/O
HO Rs B-A
Ry />(\ SH _
Base Cs2C05, CH;ON

Et0,C._© \(j /@ Hydrolysis HO2C\/O\©ER2 /@R“
R
S (o) g

/>(\ C-F ;?(R: Ry

In Scheme C, Rs and Rg substituted malonate C-A is reduced to propane-

10

1,3-diol C-B by using a suitable reducing agent such as lithium aluminum hydride
or diisobutylaluminum hydride. After propane-1,3-diol C-B ié converted to
dimesylate C-C by using methanesulfonyi chloride and triethylamine in an

15 appropriaté solvent such as CH,Cl,, C-C reacts with phenol B-A in the presence
of a suitable base such as Cs>CO3, KoCO3, or NaH in an appropriate solvent
such as CH3CN or THF to produce mesylate C-D. Phenoxyacetic acid ethyl
ester C-E is obtained by alkylation of benzenethiol A-D, prepared according to
Scheme A above, with the mesylate C-D using a suitable base such as Cs,CO3,

20 KyCOs, or NaH in an appropriate solvent such as CH3CN or THF under nitrogen.

Under standard saponification conditions phenoxyacetic acid ethyl ester C-E is
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Ra Rs Schenme E shows another route to prepare acid E-E as denonstrated in
Schene B. In Schene E, epoxide E-B is obtained by treatnent of phenol B-A 10
wi th an appropriate base such as cesium carbonate foll owed by al kyl ati on

wi th 2- chloronethyl -oxirane E-A Epoxide ring opening of E-B with
benzenethiol A-D, prepared in Schene A above, in the presence of a

catal ytic anount of tetrabutylammonium fluoride furnishes al cohol E-C

which is oxidjzed to. ket - ' ) BdrbRAisCHditidreans by usi ng
acetic aﬁﬂ?‘fﬁ# eoa%gld:i(?ggﬁ%?ﬁ@%&ﬁ%@%t&@?veﬁil R’1:g|ypes of "ol ef i nation of
ket one EjRyimyudiegcRaOHess aliase in apraguides alckkolis ®IENtEystesxaugh 85 Witig
reaction and ol efrnation of E-D wt 41 Tebhe re wll all give B-D.
Fi nal | y, wadgromethanel shugng é{ECPI‘SIaSe%B%?e @-Wﬁﬁﬁ'éwa%g'ﬁnﬁﬁjﬁ}’ﬂe%ndi tions gives
acid B-E. Schene F. Synthesis of FE R R1L S HO R MOH H2SO4 Me0O R2 C 1K

Nve2 O/ OHO/ OHEt3N, DVWAP F-AF-B R Rl MO R2 Tetradecane MO R2 0 |
Z O-N§e2 2540C 0 S~NMe2 F-C F-D FRchea@®, MeOH MBOR2 O / SH 5 F-E In

accordance with Scheme F, (4-hydroxyphenyl) acget kAC acid F-A, a variety of
whi ch are commer cj ‘av i dg@ k@ idisHch ;li\?;@ﬁo- 4-epyseeyphenyl acetic
. H

"o Rs 2. Ester Reduction e
O DA Ry o DB R
Ry EtOzC\/O\C[Rz EtOZCVO\©:R2 Ry
V\/@R‘* 1-D SH S/\(\/QiRa
O bc Rry Bu,NF, THF D-D OH Ry

Ry
. EtO;,C _O Ro Rs  Olefination
Oxidation etinafion
S Ra
D-E o) Ry
R4 R4
Et0,C._O Rz R4 HO,C._O Rz Rq
Hydrolysis
S l Rg — S l Rs
D-F D-G
Rg™ Re Re Rg™ "Rg Re

In accordance with Scheme D, aldehyde D-B could be prepared in two

steps by methylation of acid D-A using (trimethysilyl)diazomethane as a

10  methylating agent followed by reduction of the methyl ester intermediate with a
suitable reducing agent such as diisobutylaluminum hydride. Aldehyde D-B is
transformed to epoxide D-C by reacting with dimethylsulfonium methylide, which
is generated in-situ from treatment of trimethylsulfonium iodide with a strong
base such as DMSO anion. - Epoxide ring opening of D-C with benzenethiol A-D

15 in the presence of a catalytic amount of tetrabutylammonium fluoride furnishes
alcohol D-D, which is oxidized to ketone D-E under mild oxidation conditions by

using acetic anhydride and dimethyl sulfoxide. Several types of olefination of
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aci d,
aci d,

acetic acid),

ester

3-chl oro- 4- hydr oxyphenyl acetic acid, 3-fluoro-4-hydroxyphenyl

acetic

10 4- hydroxy- 3- net hoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl

F-B in nethanol in the presence of a catal ytic anmount of a sui

acid such as sulfuric acid or hydrochloric acid. The phenol F-Bis

converted to (4 dinethylthiocarbanoyl oxyphenyl) acetic acid nethyl

is nethylated to form (4-hydroxyphenyl) acetic acid nethyl

tabl e

ester F-C

by react  pg ot He b8 el bl RPcUREMer b | 65 Sartbe, Bisence of some

appropria

S 'su am ne and 4- (di rret am no

yridi ne.

hi gh t enpgyaatiot endiGrIeﬁﬂm’ironmf@-Erw&hiTebbgeeacgentwill albg@GGEF Frigallyg rearranged
to (4- dinet hyI carbam)yl sul f a he ace id nethyl ester F-D
i gh boi | FRgTSRRN GRS waoer stariircd sradtiegs BhesandtGi b
sui t abl e base such as 42 sodium nethoxide F-D is transformed to

(4- mer capt ophenyl ) acetic acid nethyl ester F-E. Scheme G Rl1. RA McQ2C R2

R2 R4 5™ F-E |

in a

/ McQZC Ms0 ~C O R3 Seh¢m8EORa R5 R6 R7 Cs2CB, CH3CN G A R5

R6 R CDR Hydrolysis HO2Cl R2/ | R4 S COR3 5 GBRRe Re R7 In Schene

G acetic acid nethyl ester GA is obtained by gad,kylat iign R}f

F-E, prepared,.acgprding to Scherre F abov, th rresyl
+ >0 base A-D SH
HO Rs O >0 Rs
E-A O s R BugNF, THF

R7 B-A

Et0,C. O
EtOZCvO\©: /@[ ' Oxidation e \©: /@E

EtO,C.__O
Olefination ~ \@ /@ Hydrolysrs
/:(\ }
R4
HOZCVO\@RZ Ry
o
B-E R
Rg™ Rg 7

Scheme E shows another route to prepare acid E-E as demonstrated in

Scheme B. In Scheme E, epoxide E-B is obtained by treatment of phenol B-A

10  with an appropriate base such as cesium carbonate followed by alkylation with 2-
chloromethyt-oxirane E-A. Epoxide ring opening of E-B with benzenethiol A-D,
prepared in Scheme A above, in the presence of a catalytic amount of
tetrabutylammonium fluoride furnishes alcohol E-C, which is oxidized to ketone
E-D under mild oxidation conditions by using acetic anhydride and dimethyl

15 sulfoxide. Several types of olefination of ketone E-D may be carried out to

provide alkene B-D. For example, Wittig reaction and olefination of E-D with

benzenet hi ol



using a suitable base such as Cs2CO3, K2CO3, or NaH In an appropri at

sol vent

10 such as CH3CN or THE under nitrogen. Under standard

saponification conditions nethyl ester GAis hydrolysed to acid G

Exanpl es
1-A 1-B,
so2c 1-

Exanmple 1 15 43 Schene | o ~ ~OCISGBHELO v ELO0/ O/

93% O Sn, HCI O EtO EtOH, Dioxane SH 1-C, 98%0 ' Et 0J'

B (4- Chl orosul fonyl - 2-net hyl - phenoxy) -acetic acid ethyl est

et hyl (2Tt PR PRl epepaiof el et DUl

was sti rét%ﬂ Atf]}hcﬁﬁibn§gul@s%cﬁﬂ§ .goomtenperature for 2 h, and then

into ice

10

15

e pre

Scheme F. Synthesis of F-E

R1 R1 /lsl\
Ho\"/\ﬁ):Rz MeOH, H280;  MeO R, CI7 "NMe,
o oH o) on EtsN.DMAP
F-A F-B
‘ R1 R1
MeO R, Tetradecane MeO Ro
S - O
254°C 0
© O’U\NMez SJLNMez
F-C F-D
R4
NaOe, MeOH MeoY\C[RZ
© SH
F-E

In accordance with Scheme F, (4-hydroxyphenyl) acetic acid F-A, a variety
of which are commercially available (such as 3-bromo-4-hydroxyphenyl acetic
acid, 3-chloro-4-hydroxyphenyl acetic acid, 3-fluoro-4-hydroxyphenyi acetic acid,
4-hydroxy-3-methoxyphenyl acetic acid, and 4-hydroxy-3-nitrophenyl acetic acid),
is methylated to form (4-hydroxyphenyl) acetic acid methyl ester F-B in methanol
in the presence of a catalytic amount of a suitable acid such as sulfuric acid or
hydrochloric acid. The phenol F-B is converted to (4-
dimethylthiocarbamoyloxyphenyl) acetic acid methyl ester F-C by reacting with
dimethylthiocarbamoyl chloride in the presence of some appropriate bases such
as triethylamine and 4-(dimethylamino)pyridine. At high temperature, in the
preferred range of 250 to 300°C, F-C is rearranged to (4-
dimethylcarbamoylsulfanyiphenyl) acetic acid methyl ester F-D in a high boiling

point solvent such as tetradecane. By treatment with a suitable base such as
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vO
er To a
added

m xture
pour ed

Ipitated white solid was filtered, washed with



wat er, and dried under vacuum overnight to provide 14.0 g (93% of 1-B as a
white solid; 1H NWR (300 MHz, CDCI3) S 7.87-7.84 (m 2 H, 6.80 (d, J = 9.5
Hz, 1H), 4.76 (s, 2 H, 429 (q, J =7.1 H, 2 H, 2.37 (s, 3 H, 1.31 (t,
J=7.1H, 3 10 H,; M5 (ES) mz: 315 (MtNa+). Ixo EtO v o SH 1-C

(4- Mer capt o- 2- net hyl - phenoxy) -acetic acid ethyl ester To a solution of 1-B
(4.70 g, 16.1 mmol) in EtOH (20 n.) was added a solution of 4.0 MHCI in
di oxane ( 2360 \

porti onws?gld%rﬂ%etirﬁgﬁdﬁ\g%m%rref Iruxedof g?n gﬁg}gggf%t?)oaﬁg n%e—tIZ 2/ ice
(100 m.) ,esterd=-Ei. | tered. The filtrate was separ at ed, and the aqueous | ayer
was extracted with CH2Cl 2. The conbi ned organic phases were washed 44 with
wat er, dried, and concentrated to give 3.56 g (98% of 1-C as a yellow oil;

1H vaR(300|sz CDCl 3) 871470§C|-(éﬁ\e@H) 659(d J=8.4H, 1H,
4.60 (s, 2 H), 4.25 (q, J = 7.1 H, 2 H, 2.24 (s, 3 H, 1.29 (t, J=7.1
Hz, 3 H. Schene 2 CF3 CF3+HOO-|D|AD Ph3P, CHC|2HO HO 50% 2-A 2.
Cs2CC3, CH3CN 1. Ms NME& F O CH2Cl 2 fO*OYSO\ R4
MeQ,C
Ra

052003 CH3CN

Ry
Hydrolysis Hozc/\C[Rz Q:R“
R,
s >< o 3
GB Rs Re R;

In Scheme G, acetic acid methyl ester G-A is obtained by alkylation of

Ry

benzenethiol F-E, prepared according to Scheme F above, with mesylate C-D
using a suitable base such as Cs2C03, K2CO3, or NaH in an appropriate solvent

10  such as CHsCN or THF under nitrogen. Under standard saponification conditions
methyl ester G-A is hydrolysed to acid G-B.

Examples
Example |

15
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1-C ~ /j SH 2-B, 84% Ho2C~O CF3 LiOH, THF, H20 99% S O Compound 1 CF3
HOno 2-A 5 2-(4-Trifluoronethyl -phenoxynethyl)-prop-2-en-1-ol To a

m xture of 4-trifluoronethyl phenol (49.0 g, 302 nmol), 2-nethyl ene

1, 3-propanedi ol (40.0 g, 454 mmol ), and diisopropyl azodi carboxylate (67.4
g, 333 mmol) in CHRCI 2 (400 m-) at OC was charged with a sol ution of

tri phenyl phosphine (87.2 g, 333 mml) in CH2Cl 2 (400 nlL) dropw se. After the
10 m xture was stirred at 0C and tggne,zﬁlel.pwed to warmup to roomtenperature
overni ght, CH2Cl 2 was evaporated under reduced pressure. To the residue was
added Et 20 and hexane, and the m xture was cooled to OC. The precipitated
solid was filtered, and_the filtrate was congentratjed and col um
chromat ogr aphed ( Et QAcf hexang: 1/ gi vell 3502 (509 of 2-A; 1H NWR
(300 MHz, CDCI3) 5 45,7 %ﬁng\w, (d, J =8.6 Hz, 2 H),
5.33 (d, J =0.9 Hz,?H), 5 (d, J = 0.9 Hz, ~s8,85 (s, 2 H), 4.27
(d, J =6.0 Hz, 2 H. Et02C-0CF3 S-O 2-B . 2

{2-Methyl -4-[2-(4-trifluoromsdhyl - phenoxynet hyl f'—e’a??f/fll sul f anyl ] - phenoxy} - ace
tic acid ethyl ester General procedure | for the formation of thioether 5
To a solution of 2-A (18.1 g, 78.2p0mml) {n CH2CI 2 (400 m-) at OC were

added Et 3N (23.0 niL, 168, HGYoI andilmetdhanesul fonyl chloride (13.4 g, 117
( ) andllgetd y ( g

EtOH, Dioxane
SH

1-C, 98%
0O

Eto’k/ ©

1-B
{4-Chlorosuifonyl-2-methyl-phenoxy)-acetic acid ethyl ester

SO,Cl

To a flask containing chlorosulfonic acid (15.0 mL, 226 mmol) at 4°C was
added ethyl (2-methylphenoxy)acetate 1-A (10.0 g, 51.6 mmol) slowly. The
5  mixture was stirred at 4°C for 30 min and room temperature for 2 h, and then
poured into ice water. The precipitated white solid was filtered, washed with
water, and dried under vacuum overnight to provide 14.0 g (93%) of 1-B as a
white solid; 'TH NMR (300 MHz, CDCl3) & 7.87-7.84 (m, 2 H), 6.80 (d, J = 9.5 Hz,
1H),4.76 (s,2H),4.29(q, J=7.1Hz, 2 H),2.37(s,3H),1.31 (t, J=7.1 Hz, 3

10  H); MS (ES) m/z: 315 (M+Na”).
0]

EtO/u\/ o

1-C
(4-Mercapto-2-methyl-phenoxy)-acetic acid ethyl ester

To a solution of 1-B (4.70 g, 16.1 mmol) in EtOH (20 ml.) was added a
solution of 4.0 M HCl in dioxane (20 mL) followed by 100 mesh tin powder (9.80

SH

g, 82.6 mmol) portionwise. The mixture was refluxed for 2 h, poured into
15 CHCly/ice (100 mL), and filtered. The filtrate was separated, and the aqueous

layer was extracted with CH2Cl.. The combined organic phases were washed
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mmol ). The m xture was stirred at OC for 1 h and room tenperature overni ght
and diluted with saturated NaHCO3 (100 ni). The organic | ayer was separated
and the aqueous | ayer was extracted with CH2CI 2 (x 3). The conbi ned organic
10 phases were dried and concentrated to provide 24.2 g of the crude
product. A mxture of the above crude product, (4-nercapto-2-nethyl-
phenoxy) acetic acid ethyl ester 1-C (21.2g, 93.8 nmmol), and Cs2CO8 (76.2 g,
234 ol Lat -2 Wat er
wms  addedsteh ehicd B BonkoHEstel 18 BIVES. 50 o QP BoE TG el A LA B e
| ayers 15NMRQ3@U MEIdz CD@EI‘&I’&t?rM-é'ODB (amdz Elp| 615 (¢ i o Bat Hgr 4pt)ed.60 (s, 2

( Et GAc/ hexane: prov de 28. (840/(2 of 2 B 1H NVR (300 VHz,

CDCl 3) 6 ’ri)543.2{5dq d——78 HZl%zH 2.244s, 37*3)26 2%t 4 Hz, 8¢k dd, J = 8.4, 2.2

Hz, 1 H, 6.96 (d, J =8.6 Hz, 2 H, 6.59 (d, J 84Hz 1H, 5.13(d,J
=0.9Hz, I H, 498 (s, 1 H, 46%&.‘%““_22%1) 460 (s, 2 H, 4.26 (g, J =
7.1 Hz, 2 H, 3.56.(s, 2 H, 2.24 (s, 3 9 (t, J =7.1 Hz, 3 H; 20
M5 (ES) mlz: 463 (M+Na+). Ho2c o fcF3 Corrpound 1

{2-Met hyl -4-] 2- (4 t f | uor onet hyl - phenoxynet hyl ) -al | yl sul f anyl ] ~phargxy} - acet
ic acid Gener édu 1i_|he ool Ly, oHscief the et hyl yI
esters: 46 oI utH Zof\Eé:K IQOW 6 m-) at 0C
under N2 W ded 1.0 MLi (131 m_ 131 rrm)l) Afte stlrrbgg at 0C for
45 min and at roomtenperature for 2.5 h, the m xture s codP&d to 0C,
acidified with I M HC, and extracted vvith Et OAc (x 3) The extracts were

dried, concentrated, r by columm chro tography to glve 26.7 ¢
“1F bl

(99% of Corprongtl; 1 Et@@Q/b .52 (d, J = GE’e 2 H,
7.21 (s, 1-H)———-—7—£I:¥——-(dd &D—84 22HZ 95(dJ 6HZ 2 H,
6.62 (d, J = @4LHz, té% d, lOHz :10Hzl
H),465(S 4 ,35? 223(S 35!)3840)\%(8) n12 435 (M+Na').
Anal ysis cal ¢'d for CZOHlQGZﬁ: H20O C, 57.
onmrro S (ﬁ O
99%
Compound 1
HO/\H/\O
2-A
5 2-(4-Trifluoromethyl-phenoxymethyl)-prop-2-en-1-ol

To a mixture of 4-trifluoromethylphenol (49.0 g, 302 mmol), 2-methylene-
1,3-propanediol (40.0 g, 454 mmol), and diisopropyl azodicarboxylate (67.4 g,
333 mmol) in CH2Cl; (400 mL) at 0°C was charged with a solution of
triphenylphosphine (87.2 g, 333 mmol) in CH>Cl2 (400 mL) dropwise. After the

10 mixture was stirred at 0°C and then allowed to warm up to room temperature

overnight, CH2Cl; was evaporated under reduced pressure. To the residue was
added Et,O and hexane, and the mixture was cooled to 0°C. The precipitated
solid was filtered, and the filtrate was concentrated and column chromatographed
(EtOAc/hexane: 1/4) to give 35.2 g (50%) of 2-A,; 'H NMR (300 MHz, CDCl3) §
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10 H 4.67; S, 7.74; F, 13.76, found: C, 58.06; H 4.64; S, 7.46; F, 13.91.
Exanple Il 47 Schene 4 CF3 / CF3 TMSCHN2 | DI BAL-H, CHzZCIZ HO MeO MaCH,
E[ZO 0 4-A 0 4-B, 98% TBAF, THF CF3 Me3SlI, NaH CF3 O H DMSO, THE Et0~0 p
4-0, 83% Q 4-D, 68k 16 | / SH EtQRCvO I / Il CF3 ACCO DW0O E[QZC-O | L CF3
~S~-vv/ 4-E 49% CH 4-F, 75% 0 Tebbe reagent Eto2cvO1l L/ Il CFR3 / S
~(vv 4G 19%LIOH THF, H20 0 HO2CvO I / | CF3 85%II1 Conpound 2 CF3

VBO -1~-8 D4 J=8.6Hz, 2 H), 6.99 (d, J = 8.6 Hz, 2 H), 5.33 (d, J = 0.9 Hz, 1 H), 5.29
(d, J=0.9 Hz, 1 H), 4.65 (s, 2 H), 4.27 (d, J = 6.0 Hz, 2 H).

EtOZC\/O\@\ /©/CF3
S/\[(\O

2B
{2-Methyl4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyi]-phenoxy}-acetic acid ethyl ester

General procedure 1 for the formation of thioether:

5 To a solution of 2-A (18.1 g, 78.2 mmol) in CH2Cl, (400 mL) at 0°C were
added EtsN (23.0 mL, 165 mmol) and methanesuifonyl chloride (13.4 g, 117
mmol). The mixture was stirred at 0°C for 1 h and room temperature overnight
and diluted with saturated NaHCO3 (100 mL). The organic layer was separated .
and the aqueous layer was extracted with CH2Cl2 (x 3). The combined organic

10 phases were dried and concentrated to provide 24.2 g of the crude product.

A mixture of the above crude product, (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester 1-C (21.2g, 93.8 mmot), and Cs,COj3 (76.2 g, 234
mmol) in CH3CN (290 mL) was stirred at room temperature for 2 h. Water was
added and the mixture was extracted with CHxCl.. The combined organic layers

15 were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
provide 28.8 g (84 %) of 2-B,; 'H NMR (300 MHz, CDCl3) 5 7.53 (d, J = 8.7 Hz, 2
H), 7.20 (s, 1 H), 7.16 (dd, J = 8.4, 2.2 Hz, 1 H), 6.96 (d, J = 8.6 Hz, 2 H), 6.59 (d,
J=84Hz 1H),513(d, J=0.9Hz 1H),4.98 (s, 1H),4.65(s, 2H),4.60 (s, 2
H), 4.26 (g, J = 7.1 Hz, 2 H), 3.56 (s, 2H), 2.24 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H);
20 MS (ES) m/z: 463 (M+Na®).

S/\[(\O

Compound 1
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid

General procedure 2 for the hydrolysis of the ethyl and methy! esters:
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4-B 3-(4-Trifluoronethyl-phenyl)-proplonic acid nmethyl ester To a solution
of 4-A (1.00 g, 4.59 mmol) in Et20 (20 m-) and MeOH (10 mnml-) was added 1.0
M (trimethylsilyl)diazonmethane (9.16 nL, 9.16 nmol) in 5 hexane. After
stirring at roomtenperature for I h, the solvents were renoved under
reduced pressure. The residue was dissolved in Et20, washed with saturated
NaHCO3 and brine, dried, and concentrated to give 1.04 g (98% of 4- B; 1H

NVR (300 M. G Sl pf4-8 o0 4 o o8 g mben R Tl Srsihi{ B o Tnflpng? | 2
(ES) nlz: wag@dded 1.uiNNaidH (481GH3 134 rﬁ}n%l)C Afféf(sﬁfr'f'rg étlﬂ?())wm%trhw aghenyl ) - p

ro pi ona | dehyde To a solution of 4-B (1 K} n CH2Cl 2 (20 nl)
at - 78C watroogutesaperatung for 2sobdhe mikiuge M\%W e0@4a¢ tfygd with 44Mmmol ) .

The m xtu V&ﬁ efﬁ'éétreaquﬂ Efczﬁg 3 §f frPe Q}tpacﬁ@%e?é'aﬂﬁa ehh'aile%% F&I in

MeOH (5 erature re was T1ltered
and the f Ut:ﬂietibymanchmahogtequ\yao@nceoﬂzmmg (@BP/oJ)mitmgmwhm 1:dHpr ovi de 796

(0 G Go W B30 Mt SRV o AT oy S, iz”) e

2.82 (t, f
enyl )Set h r‘ﬁ_ 20%(?I ranH)(Zé 61-%5 S&p:ﬁ_ ?u%rézt% Hilaéﬁ%gé e 41%01r@1n5ef£€% i'n nineral
oil) in DMEHELIPHN-¥.99 (d, J=1.0Hz, 1 H), 4.65 (s, 4 H), 357(s 2H), 2.23 (s, 3 H);

MS (ES) m/z: 435 (M+Na™). Analysis calc’d for C2oH1504F3S.0.1H20: C, 57.99;

10 H,4.67;S,7.74; F, 13.76, found: C, 68.06; H, 4.64; S, 7.46; F, 13.91.

Example I
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was heated at 70C for 30 mn and allowed to cool to roomtenperature. After
diluting with THE (10 nL), to the mxture at 0C was slowy added a sol ution
of trimethylsulfoniumiodide (306 ng, 1.50 mmol) in DVSO (10 nmL). After

stirring for 10 mn at 0C, a solution of 4-C (202 ng, 1.00 mmol) in THE (10
m.) was 15 introduced. Stirring was continued for 1 h at 0OC and the m xture
was diluted wth water and extracted with Et20. The extracts were dried,

concentrated, and columm chromtog%%q‘(a QAc/ hexane: 1/7) to provide 147
ng (68%9 of 4-D; 1H NWR (300 Mz 7.54 (d, J =81 Hz, 2 H, 7.31

(d, J =80 Hz, 2 H, 2.97-2290 (m 1 H ,288278(m2H) 2.75 (m 1
H, 2.47 (dd, J = 4. 2.7 Hz, 1 20 H, 1%173(m 2 H. 49 Et02C, ~ O |
/ 1/ 1 CF3 S| e TMSGHN, DIBAL-H, CH,Cl,

{4-[ 2- Hydmo rifl-uereret-hiiko but ytsutfanyti= 2- met hyl - phenoxy} -

acetic acid kethyl sgster MOhFRure gf 44B 251 ny, 1.16 mol),
(4- nmercapt o-2- et hyl phenoxy)acetic acid ethyl ester 1-C (394 ny,-1.74
mol ), and tetrabutyl anmoni um fluoride (0.12 nl,rg@e ¥gr ol ; 1.0 Min THF)
in THE (5 nmL) 5 v FFerred gL, room tenpera ur—e—es««-e{-m—g-h{—and concentr at ed.
The resi dug was |f|e"3&' %'Q,]urm ch

Ol Of

at ogr aphly ( Et|OAc/ hexane: 1/5) to
gi ve 250rrg 4 4- pmscl rHNVR X300 N COx3 1 (d, J =8.0 Hz, 2

H, 7.26 (d,9J =*§:6%z, 2 H), 23(&063%—21Hn W 7.18 (dd, J =
8 4, 2. 3 FE 1 FD 6.61 (d, J = 8.4 Hz, . 4.62 (s, 2 H, 4. 26 (q, J =
7.1 He, , 313.55 (n1 1H), 301 dd J = 13.6,] 10 3 4 FE 1 H,
2.91-2. 81 a(tcmg:\;o 2 CF2 Ko, DasgaEphﬁs/o\@q 5 CFH)
1.84-1.76 (n] 30 na+)

Et 02C - - - 4{4@6 o5 0%

Tebbe reagent Etozc\/o\é\ CFs
e e et e et
S
4-G, 19%
LIOH, THF, H,0  HO2C_O CFs
PR ———
S
85%

Compound 2

CF4

0
4-B
3~(4-Trifluoromethyl-phenyl)-propionic acid methyl ester

To a solution of 4-A (1.00 g, 4.59 mmol) in Et,O (20 mL) and MeOH (10
mL) was added 1.0 M (trimethylsilyl)diazomethane (9.16 mL, 9.16 mmol) in
5 hexane. After stirring at room temperature for 1 h, the solvents were removed
under reduced pressure. The residue was dissolved in Et,O, washed with
saturated NaHCO3 and brine, dried, and concentrated to give 1.04 g (98%) of 4-
B: '"H NMR (300 MHz, CDCl3) § 7.54 (d, J = 8.1 Hz, 2 H), 7.31 (d, J= 8.1 Hz, 2
H), 3.67 (s, 3 H), 3.01 (t, J=7.7 Hz, 2 H), 2.65 (t, J = 7.7 Hz, 2 H); MS (ES) m/z:
10 255 (M+Na’).
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O 4-F

{2-Met hyl -4-[ 2-0x0-4-(4-trifluoronethyl-phenyl)-butyl sul fanyl]-phenoxy}-acet
ic acid ethyl ester A mxture of 4-E (370 ng, 0.837 mml) in Ac20 (2.5 nl)
and DMSO (4 m-) was stirred at roomtenperature for 24 h, diluted with
water, and extracted 15 with Et20 The extracts were dried, concentrated,
and purified by colum chromatography to give 278 ng (75% of 4-F, 'H NMWR
(300 MHz, CDCI3) 8 7.51 (d, J =8.1 Hz, 2 , 7.26 (d, J =8.0 Hz, 2 H,
7.15 (d, J =1.7 Hz, 1 H), 7.04 (dd, gv'® 2.3 Hz, 1 H, 6.57 (d, J =
8.5 Hz, 1 H, 4.60 (s, 2 H), 4.{2‘6 (g, 7.1 Hz, 2 H), 3.52 (s, 2 H, 2.92
(s, 4 H, 2.23 (s, 3 H, 1.29 (1] = Hz, 3 H; M5 (ES) 20 mz: 463
(MtNa+). 50 MC11-01 / I CF3 S ¢l
(2-|\/bthy|-4-{2-[2-(4-trif|uororrethyl Qenyl) et hyl }-al |l yl sul fanyl) - phenoxy) -
acetic acid ethyl ester I ﬁlﬂ%&MtM@eﬂgll)&ogm{aﬁﬁh , 0.12 mmol) in THE (1
m) at -78C was slowy added 0.5 M be” r eagent 24 mL, 0.12 mmol) in

t ol uene. The Mok wolutionesf 43Badutl ¢,4. Fdimmadl) imCBI@C!zs(QD mleatat78PGevasame

Er 26| headdadi.Ada dgaablatimiur iy daieddd als g AR ik eéh&a@%ﬁﬂm“f '
?gggmﬁﬂétj g) (750@?6{ lﬂ?gﬁﬁ%nd %@éﬁ&hé@wnsn)w% LI rmw(etﬂD(%s ﬁiL§4 A@ter,lHZ v

7.18 (3, Warmiing tbizpom tejmperatuge, thiel mixstuee waaﬂtere,;danzdt s_aﬁlbratevsam (d, J =8.4

'('Z % H, C@C@?tf%?éd gndcgluawq_ﬁlhr%%a\_ﬁgr%h%(gtc%&o(@je %%6_813—@83% f245); 10 3, 42
2. L 28 NMR (4b0MHZ GCsBs Bls2 MBJEERD HE, 21 HY G154 (dNe= B.1 HQZ@HI)~1@1| I

CF3 1~ S(
(dJ 80Hz 2 H),3.01(t, J=7.4Hz, 2H),2.82(t, J=7.3 Hz 2 H).

!>/\/©/CF3

0
4-D
2-[2-(4-Trifluoromethyl-phenyl)-ethyl}-oxirane

10 A mixture of NaH (52 mg, 1.3 mmol; 60% in mineral oil) in DMSO (15 mL)
was heated at 70°C for 30 min and allowed to cool to room temperature. After

diluting with THF (10 mL), to the mixture at 0°C was slowly added a solution of
trimethyisulfonium iodide (306 mg, 1.50 mmol) in DMSO (10 mL). After stirring
for 10 min at 0°C, a solution of 4-C (202 mg, 1.00 mmol) in THF (10 mL) was
15 introduced. Stirring was continued for 1 h at 0°C and the mixture was diluted
with water and extracted with Et,O. The extracts were dried, concentrated, and
column chromatographed (EtOAc/hexane: 1/7) to provide 147 mg (68%) of 4-D;
'H NMR (300 MHz, CDCl3) § 7.54 (d, J = 8.1 Hz, 2 H), 7.31 (d, J = 8.0 Hz, 2 H),
2.97-2.90 (m, 1 H), 2.88-2.78 (m, 2 H), 2.75 (m, 1 H), 2.47 (dd, J = 4.9, 2.7 Hz, 1
20 H), 1.98-1.73 (m, 2 H).
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Compound 2

(2-Methyl -4-(2-[2-(4-trifluoronethyl-phenyl)-ethyl]-allylsulfanyl}-phenoxy)-
acetic acid Follow ng general procedure 2 gave Conpound 2 (85%; 1H

NMR. (300 MHz, CDCI3) 5 7.51 (d, J =8.0 Hz, 2 H, 7.25 (d, J =7.7 Hz, 2 H),
7.11 (s, 1 H), 15 7.06 (d, J = 7 5Hz, | H, 6.56 (d, J = 6.8 Hz, 1 H),
4.78 (s, 1 H, 4.77 (s, | H, 41 (s, 2 H, 2.79 (t, J =8.0 Hz, 2 H),
2.47 (t, J =8.0 Hz, 2 H), 215(5 3H); I\/B (ES) mz: 433 (MrNa+). Exanple
11 51 Scherre 5 I\/BCI % CHZ I2 HOKOH Clj t O\/&F 5-A, 58% Cs2C03 CH3CN
NaH THE + Cl~Ovs , ° \ &2 #-0 1-C SH Et02QvO I L /

O 5-B, 8
| Li OH THF, HZO H0200 ,O~S O e SWSG%Conpound 3 C~0Ov 5-A
Met hanesul fonic acid 2-chioromethyl-& | yI” eSter To a sol ution of
2- met hyl enepr opane-1, 3-diol (257 ng, 2. %Hmol) in CH2CI2 (4 nL) and CH3CN
(4 nL) at OC were added Et3N (1.76 m4-el2.6 mmol) 5 and net hanesul f onyl
chl ori de {4-R-Hytirogy-4 84-FBlusroroéthyl-pidniyipbutyisutfamg)2trostieyl-plashost-acatie deidisthy) Esteror 2 h
and then allowed to rr’rBd u[l) to r?om t enper at ure o&erni ght,
A mixture of 4-D (251 mg, 1.16 mmol), (4-mercapto-
methylphenoxy)acetic acid ethyl ester 1-C (394 mg, 1.74 mmol), and
tetrabutylammonium fluoride (0.12 mL, 0.12 mmol; 1.0 M in THF) in THF (5 mL)
5 was stirred at room temperature overnight and concentrated. The residue was
purified by column chromatography (EtOAc/hexane: 1/5) to give 250 mg (49%) of
-E; '"H NMR (300 MHz, CDCl3) § 7.51 (d, J= 8.0 Hz, 2 H), 7.26 (d, J = 8.0 Hz, 2
H), 7.23(d, J=2.1 Hz, 1 H), 7.18 (dd, J = 8.4, 2.3 Hz, 1 H), 6.61 (d, J= 8.4 Hz, 1
H), 4.62 (s, 2 H), 4.26 (q, J = 7.1 Hz, 2 H), 3.63-3.55 (m, 1 H), 3.01 (dd, J = 13.6,
10 3.4 Hz 1H),2.91-2.81 (m, 1H), 2.79-2.66 (m, 2 H), 2.56 (brs, 1 H), 2.25 (s, 3 H),

1.84-1.76 (m, 2 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 465 (M+Na*).

EtOZCvO\é\ CF
S/\"/\/Q/
O

{2-Methyl-4-[2-ox0-4-(4-trifluoromethyl-phenyl)-butylsulfanyl)-phenoxy}-acetic acid ethyl ester

A mixture of 4-E (370 mg, 0.837 mmol) in Ac,0 (2.5 mL) and DMSO (4

mL) was stirred at room temperature for 24 h, diluted with water, and extracted
15 with Et;0. The extracts were dried, concentrated, and purified by column

chromatography to give 278 mg (75%) of 4-F; '"H NMR (300 MHz, CDCl3) & 7.51

(d,J=8.1Hz,2H),7.26 (d, J=8.0Hz,2 H), 7.15 (d, = 1.7 Hz, 1 H), 7.04 (dd,

J=8.5,23Hz 1H),6.57 (d, J=8.5Hz, 1 H), 4.60 (s, 2 H), 4.26 (g, J= 7.1 Hz,

2H),3.52 (s, 2H),2.92 (s, 4 H), 2.23 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES)
20  m/z: 463 (M+Na*).
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saturated NaHCO3 was added. The organic | ayer was separated and the aqueous
| ayer was extracted wth CH2Cl 2. The conbi ned organi c phases were dried,
concentrated, and columm chromat ogr aphed ( Et CAc/ hexane: 1/3) to give 10 313
ng (58% of 5-A; tH NWR (300 MHz, CDCI3) 6 5.47 (s, 1 H), 5.42 (s, 1 H),
4.82 (s, 2 H, 416 (s, 2 H, 3.06 (s, 3 H; M5 (ES) nmz: 207 (MtNat). C O
5-B (2-Ch loromethyl-al |yloxy)-benzene To a suspension of NaH (40 ng, 1.0
nmol ; 60%in mneral oil) in THE (2 nlL) was added a sol ution of phenol (94
ny, 1, O mol) in THE (1 nl). After |15 stirring at roomtenperature for 15
mn, the nmixture was tranEPefvef sol ution FFanet hanesul foni ¢ aci d
2-ch| oronethylallyl ester 5-A (18 , 1.00 THE (2 nL). The

m xture was stirred at roomtenperaturg e hen heated at 40C
overnight, diluted with water, and extractled with Et OAc. The extracts were
dried, concentrated, and col um chromasggraphed (Et OAc/ hexane: 1/9) to 5

provide 1432-M8thfl|&1{29@ anﬂ&xﬁnetﬂyhb%hﬂ ét&@]Qa|I%ﬂﬂfanﬁ}%bﬁdxyﬁac@tud’&ﬂh@?esidn 2 H,

6.97-6.91 (m 3 H), 5.35 (s H) I—RI 2. H, 4.16 (s, 2
H. Et02C1l' (i®a g@blt@[n of AF (53 mg, 0 12 mmol) in THF (1 mL) at —78 C was
oneral” prRUG BB SR b st AL p AZSRaPEDE, TEhEhY o2l

0.53 mml )was(?ramaéﬂyp\tamﬁdrtetd‘lal stﬁfbd)bbﬁ\G)QaXmMmpemmm fot dpl h, eliititsd 1- c (1415,

ng, 0.642 mo nL) was stirred
for 5 B atW'F’b%ﬁ?Pfaéﬁ%é@%ggr é@?@%ﬁ%w'tg%}ﬁoiﬁﬁ ?%%%?QPEQ%"' et r act ed
wi th Et20.,dhgy J n*ebﬂeén@étaanérfd &auﬁinschrwaeogﬂrébﬁéd éE@N@HéiéH-eeGIM(ﬁfiQ col um
chr omat ogr aphe Et QAc/ h exane 1/ 10 rovide 16 (85% of 5-C 1H NWR
(400 MHz, gum:ne)n@('vg%&omga HINMR 300 MHz, CDCl3) § 7.53 (d J=8.1 Hz, 2 H),

7.29(d, J=8.0Hz,2H),7.18(d, J=1.9Hz, 1 H),7.12 (dd, J = 8.4, 2.2 Hz, 1 H),

6.60 (d, J = 8.4 Hz, 1 H), 4.79 (s, 2 H), 4.61 (s, 2 H), 4.26 (9, J= 7.1 Hz, 2 H),

10 3.45(s, 2 H), 2.82(t, J=8.0Hz, 2 H), 2.50 (t, /= 8.0 Hz, 2 H), 2.25 (s, 3 H), 1.28

(t, J = 7.1 Hz, 3 H); MS (ES) m/z: 461 (M+Na").

H020v0\©\ CFs
S/\n/\/©/

Compound 2
(2-Methyl-4-{2-[2-(4-trifluoromethyl-phenyl)-ethyl]-allylsulfanyl}-phenoxy)-acetic acid

Following general procedure 2 gave Compound 2 (85%); 'H NMR (300
MHz, CDCl3) 6 7.51(d, J=8.0Hz,2H), 7.25(d, J = '7.7 Hz, 2 H), 7.11 (s, 1 H),
15 7.06(d,J=7.5Hz 1H),6.56(d, J=6.8Hz, 1H),4.78(s,1H),4.77 (s, 1 H),
3.41(s,2H),2.79 (t, J=8.0Hz, 2 H), 2.47 (t, J = 8.0 Hz, 2 H), 2.15 (s, 3 H); MS
(ES) m/z: 433 (M+Na*).

Example I
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15 7.20 (d, J =2.0 Hz, I H), 7.16 (dd, J =8.4, 2.3 Hz, 1 H), 6.95-6.89 (m
3 H, 659 (d, J=8.4 H, 1 H, 513 (s, 1 H, 4.95 (s, 1 H, 4.60 (s, 2
H, 4.58 (s, 2 H, 424 (q, J =7.1 Hz, 2 H, 3.56 (s, 2 H, 2.23 (s, 3 H),
1.27 (t, J =7.1 Hz, 3 H; M5 (ES) nfz: 395 (M:tNa'). HO2CvO S'~r O
Compound 3 [ 2- Met hyl -4-(2- phenoxynet hyl - al | yl sul fanyl ) - phenoxy] -acetic acid
20 Foll owi ng general procedure 2 gave Conpound 3 (86%; 1H NMR (300 MHz,
CDC3) 6 7.29-7.24 (m 2 H, 7.21 (s, 1 H, 7.18 (d, J =8.4 Hz, 1 H), 6.97-
53 6.89 (M 3 H), 6.62 (d, J = 8.45¢#eMaS}) 5 15 (s, 1 H), 4.98 (s, 1 H),
4.66 (s, 2 H, 4.61 (s, 2 H, 3.58 (s, 2 H, 2.23 (s, 3 H,; M (ES) nlz:

367 (MrNa'). Example IV 5 Scheme 6 HOr OH HO OCF3 HO n OOCF MsCl, Et3N |1

Il ~ ~ 3 DIAD,; Ph3P, nNadRELR, BRI 2 51404 6-A O Et0)~'0. 0 1-C SH EtO O 61~-
OCF3 CsZW@@N S~6-36% 6B OCk| awmE, H2ZOHO I O1 , | OCF3 90%

5-A, 58%

CSzCOa, CHacN
NaH, THE _
S O O
cl
/\ﬂ/\ 5.8, 81% EtOJ\/O\@\

1-C
EtO0,C. \©\ Q LiOH, THF, H,O HO,C. \©\ /@
92%
5-C, 86% Compound 3
Cl\/U\/OMs
5-A

Methanesulfonic acid 2-chloromethyl-allyl ester
To a solution of 2-methylenepropane-1,3-diol (257 mg, 2.92 mmol) in

CH.Cl; (4 mL) and CH3CN (4 mL) at 0°C were added Et;N (1.76 mL, 12.6 mmol)
5 and methanesulfonyl chloride (1.01 g, 8.79 mmol). After the mixture was stirred

at 0°C for 2 h and then allowed to warmed up to room temperature overnight,

saturated NaHCO3; was added. The organic layer was separated and the

aqueous layer was extracted with CH2Cl,. The combined organic phases were

dried, concentrated, and column chromatographed (EtOAc/hexane: 1/3) to give

10 313 mg (58%) of 5-A; 'H NMR (300 MHz, CDCl3) 6 5.47 (s, 1 H), 5.42 (s, 1 H),
4.82 (s, 2 H), 4.16 (s, 2 H), 3.06 (s, 3 H); MS (ES) m/z: 207 (M+Na™).

cl /\”/\O/ C
5-B
(2-Chloromethyl-allyloxy)-benzene

To a suspension of NaH (40 mg, 1.0 mmol; 60% in mineral oil) in THF (2
mL) was added a solution of phenol (94 mg, 1.0 mmol) in THF (1 mL). After

15 stirring at room temperature for 15 min, the mixture was transferred to a solution
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Compound 4 HOJ O OCF3 6-A

2- (4-Trifluoronet hoxy- phenoxynet hyl)-prop-2-en-1-ol To a m xture of
4-trifluoromet hoxyphenol (2.37 g, 13.1 nmol), 2- nethyl ene-propane-1, 3-di ol
(1.73 g, 19.6 mmol ), and diisopropyl 10 azodi carboxylate (3.96 g, 19.6 nmol)
in CH2ClI 2 (50 nL) was added a solution of Ph3P (5.13 g, 19.6 mml) in 50 nL
of CH2CI2 in 30 mnutes. After stirring for 5 hours, the m xture was
diluted with Et20 (100 nlL), washed with 1 N NaCH, drled concentrated, and
col um ctof oredh feaic agid@-olloronTetylakyl ester §rAd185 mg4 MRMPEI Mz, CDCl 3)

® T 1 P it 7 o s Gy by P gt (2
He, 2 H)40°¢ .o§8rright, Hilated Withiwmatdr, bhd ekttadted RiIBtOAC. Th&ek§aSswereé 6-B

{2-Methyl -4-12-(4-t(f] uoromet hoxy-phenoxynet h al | yl sul fanyl ]-phenoxy) -ace
tlc aci d d@t@ﬁyqzomfatemrr%wlHg\ngéw@matogﬁ%@@%/ e I8 10 1 VR (300

2 oS ovide e ghigfe ) o Y vy BopUifl- %D&é%%wﬁ?%m 30, 6 00,4

J

(s 4 H) 6973@1((% I, 535(@21 H), 5.34)(s, 13l-56469(s,22H)),,4362(é QSH) 3 H) 1.29
(t, J = Hz, 3 H); (ES) m'z: 479 (MtNa | S~0
Conpound 4 Et0,C

s/\”Ao/Q

[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxy]-acetic acid ethyl ester

General procedure 3 for the formation of thioether:
A mixture of 5-B (96 mg, 0.53 mmol), (4-mercapto-2-methyl-

10  phenoxy)acetic acid ethyl ester 1-C (145 mg, 0.642 mmol), and Cs2CO;3 (417 mg,
1.28 mmol) in CH3CN (3 mL) was stirred for 5 h at room temperature. Water was
added and the mixture was extracted with Et;0. The combined organic layers
were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
provide 168 mg (85%) of 5-C; 'H NMR (400 MHz, CDCl3) 6 7.28-7.23 (m, 2 H),

15 7.20(d,J=2.0Hz 1H),7.16 (dd, J= 8.4, 2.3 Hz, 1 H), 6.95-6.89 (m, 3 H), 6.59
(d, J=8.4Hz, 1H), 513 (s, 1 H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.58 (s, 2 H), 4.24
(q,J=7.1Hz, 2 H), 3.56 (s, 2 H), 2.23 (s, 3 H), 1.27 (t, J = 7.1 Hz, 3 H); MS (ES)

m/z: 395 (M+Na*).
Y

Compound 3
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxyl-acetic acid

20 Following general procedure 2 gave Compound 3 (86%); "H NMR (300
MHz, CDCl3) 6 7.29-7.24 (m, 2 H), 7.21 (s, 1 H), 7.18 (d, J = 8.4 Hz, 1 H), 6.97-
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[ 2- Met hyl -4-(2-p-tol yl oxynet hyl -al | yl sul fanyl ) - phenoxy] -acetic acid

Fol | om ng general procedure 2 gave Conpound 4; 1H NWR (300 MHz, CDCI3) S
7.19-7.10 (m 4 H), 6.88 (d, J =9.2 Hz, 2 H, 6.62 (d, J =7.9 Hz, 1 H),
5,13 (s, I 10 H, 4.98 (s, 1 H, 4.59 (s, 4 H, 3.56 (s, 2 H, 2.21 (s, 3
H; M5 (ES) mz: 428 (M+H+); Anal. Calcd. for C20H19F305S0. 2H20 : C, 55. 60;
H, 4.53. Found: C, 55.61; H 4.36. 15 Exanple V 55 Schenme 7 CI 1. NaH, THF

SR TG BT g s B S RO PRREL B e

~ S-0\ h'617s'°2 H), 3.58 (s, 2 H), 2.23 ﬁs 3 H); MS (ES) m/z: 367 (M+Na").

{4-]2-(4- Chloro phenoxynethy ) - Iylsulfanyl] 2- et hyl - phenoxy}-acetic acid
ethyl ester General procedure 4 for formation of both ether and thioether.

5 To a suspension of NaH (28 ”91‘k£$ﬁgﬁﬂv 60%in mneral oil) in THF (1
nm) was added a solution of 4-chlorophenol (89 mg, 0.69 mmol) in THF (1 nil).
Aftergstirring at roomtenperature for 30 mn, a solution of nethanesulfonic
acid 2-chloronethylallyl ester 5-%§£128 ng, 0.693 mmol) in THF (1 nL) was
added, and the mi xture was heat ed °5t'®®8C overni ght. To the nixture
(4-nmercapto-2 10 net hyl phenoxy) acetic acid ethyl ester 1-C (204 ng, 0.901
nmol ), Cs2CO3 (450 ng, 1.ii nmml ), and CH3CN (5 nL) were added

sequentially. After stino+Qg jatoCF,
HO/\[hOH @ _ Ho /Y OO OCF, MsCl, Et;N

DIAD, PhyP, CH,Cl, CH,Cl,
51%, 6-A

j\/

o

O \é\ OCF,
1-C SH EtO /©/

Cs,C0s, CHACN 30%, 6- B

LIOH, THF, H,0 HO/U\/O\@ /©/OCF3

90%
Compound 4

Hoﬁ]ﬂoOOCFa

2-(4-Trifluoromethoxy-phenoxymethyl)-prop-2-en-1-ol

To a mixture of 4-trifluoromethoxyphenol (2.37 g, 13.1 mmol), 2-

methylene-propane-1,3-diol (1.73 g, 19.6 mmol), and diisopropyl

10 azodicarboxylate (3.96 g, 19.6 mmol) in CH2Cl> (50 mL) was added a solution of
PhsP (5.13 g, 19.6 mmol) in 50 mL of CH2ClI in 30 minutes. After stirring for 5
hours, the mixture was diluted with Et;O (100 mL), washed with 1 N NaOH, dried,
concentrated, and column chromatographed to give 1.7 g (51%) of 6-A; 'TH NMR
(300 MHz, CDCl3) 8 7.13 (d, J = 9.1 Hz, 2 H), 6.91 (dd, J = 9.2, 2.3 Hz, 2 H), 5.31

15 (d,J=0.9Hz, 1H),56.28 (d, J=0.9 Hz, 1 H), 4.59 (s, 2 H), 4.26 (d, J= 6.1 Hz, 2
H), 1.63 (t, J= 6.1 Hz, 1 H).
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roomtenperature for I h, the reaction mxture was diluted with water and
extracted with Et20. The organi c phase was dried, concentrated, and col umm
chr omat ogr aphed ( Et OAc/ hexane) to provide 180 nmg (64% of 7-A; 1H NVR (400
15 MHz, CDCI3) 6 7.20 (d, J =8.9 Hz, 2 H), 7.21-7.19 (m | H), 7.15 (dd, J
=8.4 2.2 H,1H, 6.8 (d, J =9.0Hz, 2 H, 6.5 (d, J =8.4 H, 1H,
5.11 (d, J=1.0Hz,1 H), 4.95 (s, 1 H, 4.60 (s, 2 H, 4.57 (s, 2 H, 4.25
(g, J =7.1 H, 2 H, 3.55 (s, 2 H, 2,24 (s, 3 H, 1.28 (t, J=7.1 Hz, 3
H; M5 (ES) mz: 429 (M:Ngt). 56 |Ho2Cv0 CI le~ S''r0 \ Conpound 5
{4-[ 2- (4- Cnl or 0- phenoxy aky! sul f anyl thy| - phenoxy}acetic acid
Fol | om ng general procedure 2 Conpound 3%9; 1H NMR (400 MHz,
CDC13) S 7.22-7.20 (m 1 H, 7. 5 =788 , 2 H, 7.16 (d, J = 8.4 Hz,
1 H, 6.82 (d, J =8.9 H, 2 H, 6.61(d, J =84Hz, | H, 512 (s, 1 H,
4.97 (s, 1 H, 54.66 (s, 2 H, 4.57¢s, 2 H, 3.56 (s, 2 H, 2.23 (s, 3 H;
M5 (ES) m2-BethfiQli2- (@MﬂbbnbanethEmﬁaioeyrhdthyl)&myﬂpﬁanoiy}-abald acmellﬁylasteCszcm
CH3CN + GJOW OHO\ O 3 AEOO1-C| SH Eto2CvO | C H H2C0 | C SO
Cl THF, H20 9dolewing gemeri Rro@ayed gsverfiBe HENMR(30Q MHz, @DCle) &

7.21-7.11 (m, 4 H), 6.88 (dd, J = 9.2, 2.3 Hz, 2 H), 6.60 (d, J = 8.4 Hz, 1H), 5.13
(d, J=1.1 Hz, 1 H), 4.96 (d, J = 0.7 Hz, 1 H), 4.60 (s, 4 H), 4.26 (q, J= 7.1 Hz, 2
5 H), 3.56 (s, 2 H), 2.24 (s, 3H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 479

-(M+Na*).
’ Oj\/o\(éL /©/OCF3
s/\”/\o

Compound 4
[2-Methyl-4-(2-p-tolyloxymethyl-allylsulfanyl)-phenoxy]-acetic acid

Following general procedure 2 gave Compound 4; 'H NMR (300 MHz, CDCl5) &
7.19-7.10 (m, 4 H), 6.88 (d, J = 9.2 Hz, 2 H), 6.62 (d, J= 7.9 Hz, 1 H), 5.13 (s, 1

10 H), 4.98 (s, 1 H),4.59 (s, 4 H), 3.56 (s, 2 H), 2.21 (s, 3 H); MS (ES) m/z: 428
(M+H™"); Anal. Calcd. for CaoH19F3055#0.2H,0 : C, 55.60; H, 4.53. Found: C,
55.61; H, 4.36.

15 Example V
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S~-O 8-A

{4-12-(3, 4-D chl or o- phenoxynet hyl ) -al | yl sul fanyl ] -2-net hyl - phenoxy}-acetic
acid ethyl ester Follow ng general procedure 4 ga e 8-A (629 ; 1H NWR (400
MHz, CDCI3) S7.28 (d, J =89 Hz, 1 H, 7.20 (d, J =2.0H, 1 H, 7.15

(dd, J = 8.4, 2.2 Hz, 1H), 699(d J:29Hz, 1 H, 6.74 (dd, J = 8.9,
2.9 Hz, 1 H, 6.59 (d, J 8.4 15 Hz, 5.09 (s, I H, 4.95 (s, | H,
4.60 (s, 2 H, 4.56 (s, 2H) 425é§1eﬁ3]_7'1 57 Hz, 2 H), 3.53 (s, 2H)
2.24 (s, 3 H, 1.28 (t, J = M5 (ES) mlz: 463 (M+Na) HO2Cl I 110
[/ d 51~r 0 Conpound 6

{4-12-(3, 4- D chl or o- phenoxynet hyl ) -al | yl sglgsaéb(l&EgNrret hyl - phenoxy} - acetic

acid Foll ow €her al oceduf.@aK THRVE 0% ; 1H NWR (300 5
MHz, CDCl 3) 28 t i J M HE—2—H) 7&% , 7.16 (dd, J = 8.4,
1.9 Hz, 1ng4>6.98 (d, J = 2.8 Hz, 1 H)g =8.9, 2.9 Hz, 1 H),
6.61 (d, J =8.4H, 1 P 510 (s, 1 H 4497 1H),465(s 2'H),
4.56 (s, 2 H, 3.54 (s, 2 H), 2.22 (s 3 H) S Hmz: 435 (MkNa'). 10 .
Exanpl e VII C EXRC-~06 SO0\

4-12-(2,
gmgj e'g hy‘Ft é%&eJP

phenoxynet h I)C[al | yl sulf I] 2- pret hyl - phenoxy} @cet I C
| ow ng gI L@tledu'? he t| tl e ound 9-A

(56%; 'H NWR (4Q 7%(_,% J & S 1 H,
7.16 (m 1 H), % °
7-A, 64% Compound 5
EtOzC\/O@ /©/CI
S/\”/\O
7-A

{4-[2-(4-Chloro-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester
General procedure 4 for formation of both ether and thioether:

5 To a suspension of NaH (28 mg, 0.70 mmol; 60% in mineral oil) in THF (1
mL) was added a solution of 4-chlorophenol (89 mg, 0.69 mmol) in THF (1 mL).
After stirring at room temperature for 30 min, a solution of methanesulfonic acid
2-chloromethylaliyl ester 5-A (128 mg, 0.693 mmol) in THF (1 mL) was added,
and the mixture was heated at 50°C overnight. To the mixture (4-mercapto-2-

10 methylphenoxy)acetic acid ethyl ester 1-C (204 mg, 0.901 mmol), Cs2CO3 (450 . ..,
mg, 1.38 mmol), and CH3CN (5 mL) were added sequentially. After stirring at

, room temperature for 1 h, the reaction mixture was diluted with water and

extracted with Et20. The organic phase was dried, concentrated, and column
chromatographed (EtOAc/hexane) to provide 180 mg (64%) of 7-A; "H NMR (400

15 MHz CDCls)87.20 (d, J=8.9 Hz, 2 H), 7.21-7.19 (m, 1 H), 7.15(dd, /= 8.4, 2.2
Hz, 1 H), 6.82 (d, J= 9.0 Hz, 2 H), (1'3.59 (d,J=8.4Hz 1H),511(d, J=1.0Hz1
H), 4.95 (s, 1 H), 4.60 (s, 2 H), 4.57 (s, 2 H), 4.25 (q, J= 7.1 Hz, 2 H), 3.55 (s, 2
H), 2.24 (s, 3H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 429 (M+Na").
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15 7.13 (dd, J = 8.6, 2.4 Hz, | H), 6.81 (d, J =8.8 Hz, 1 H, 6.58 (d, J =
8.4 H, 1H, 515(s, 1 H, 4.98 (s, 1 H, 4.63 (s, 2 H, 4.59 (s, 2 H,
4.25 (q, J = 7.1 H, 2 H, 3.59(s, 2 H, 223 (s, 3 H, 1.28 (t, J=7.1

Hz, 3 H,; M5 (ES) mz: 463 (M:tNa+). Anal. Calcd for C21 H22Cl 204S: C,
57.15; H, 5.02. Found: C, 57.52; H 4.92. 58 1-12C 11~-O0- C s o d
Conmpound 7

{4-[2-(2, 4-Di chl or o- phenoxynet hyl ) -al | yl sul fanyl ] - 2- net hyl - phenoxy}-acetic
acid Follow ng general gr(g‘;iq)ure 2 gave Compound ¢f (91% "H NWR (400 MHz,
CcDCI3) 6 7.35 (d, J = 2M§2 20(s 7 7.18-7.12 (m 2 H), 6.81
(d, J =88 H,, 1 H, 6.61 (d, 5.16 (s, 1 H, 501 (s, 1
H, 4.66 (s, 52 H, 4.64 (s, 2 (sOZH) 2.23 (s, 3 H; M (ES)
mz: 435 (M:Na+). Exanple VIII EtoZCI- ~0/ A |1 spol CF3 10-A
{4-[2-(4-Chloro-3-trifluoronethyl Semestsdynet hyl ) -al | yl sul f anyl ] - 2- met hyl - phe
noxy}-aceti c agi{@-@iGndro-geneymethp)-Fylstloar-iymetbyiehernoxgreseticddde 4 gave the

415 52 Rdidaeiob e P e SO bt 5 1

8. 4, 2 9 J1ﬂ87§039—wwb2hl)| 76163 (.pl:slm 814Hz 1
5.4 .2, g, Gpbly 795490 (m) 1305750 @ 98 He, 2, ﬁiﬁ CHER
= 1 HzH) 8.89(d, 3'589(H7.,2H){)662 d31F584BiZH) H)15218(@t1 ) 497(35 HH). 3 H): 15

2,159 LT 8 LB A G SR 5 S8 08T

(M+Na*).

Example VI

Scheme 8

2. C52CO3| CH3CN

+ CI OMs
HO cl A Eto)k'/o\é\

1-C
Cl  THF, HZO 90%
8-A, 62% Compound 6
t
8-A

{4-[2-(3,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave 8-A (62%); 'H NMR (400 MHz,
CDCl3) 67.28 (d, J=89Hz, 1H),7.20 (d, J=2.0Hz, 1 H), 7.15(dd, J= 8.4, 2.2
Hz, 1 H), 6.99 (d, J= 2.9 Hz, 1 H), 6.74 (dd, J = 8.9, 2.9 Hz, 1 H), 6.59 (d, J = 8.4
15 Hz,1H),509 (s, 1H),4.95(s,1H),4.60(s,2H),4.56(s,2H),4.25(q,J=71

S7



Conmpound

{4-12-(4-Chloro-3-trifluoronethyl

noxy} - ac
NVR (300
H, 7.16
6.61 (d,
4.65 (s,

8

etic acid Follow ng general procedure 2 gave Conpound 8 (8

Mz, CDCI3) 6 7.35 (d, J = 8.8 Hz, | H), 7.21 (s, 1 H, 7.

(dd, J =20 8 5 2.1 H, 1 H, 6.96 (dd, J = 8.8, 3.0 rz
J = 8.4 H, , 5.12 59 (d, J = 0.9 Hz, ., 4.99 (s,

469 (N&N&R)Z"léxgﬁglés( %)H) 3%@%3%%4 128\16- 7512 He 3@ Msg‘(%)[“z)vs ﬂ%s

h e n ox
Fol | owi n
(300 MHz,
H), 6.85
2 H, 10
H, 2. 23
HCO2Cl ~10
{4-]2-(4-
Fol | owi n
( M+Na+) .

10

15

- phenoxynet hyl ) -al | yl sul fanyl ] - 2- et hyl

6%; 'H
2D (s,
lH),

1H),
n z:

et hoxy-p

NVR

S I) al Iyl sul fanyl]-2-m ethyl - phenoxy}-acetic acid ethyl ester

gen raI procedure 4 gave the title conpound 11-A (60@@;'H

cbCl3) 57.19 (d, J =1.8 Hz, 1 H, 7. 14c§dd J 8.4, 2.
- 6.77 (m 4 H)H063~520
4.54 (s, 2 H, 4.23 (q,
(s, 3H, 1.26 (t, J g
/I W SO ~ Conmpound 9

®S) mz: 425 (M

= 8.4 Hz, ' 5.11 1 H)),
Z’E{[PUZ\@B 73(5(83 H),H)3.
) '.

2 Hz, 1

55 (s,
Na+) .

- phe

4.57 (s,

2

Met hoxy- phenoxynet hyl ) - al kyhpatné anyl ] - 2- et hyl - phenoxy}-acetic acid
g genepab- (mmem;ﬂnezo@mmy@m@um PmétBAWhenoMpacdti)acil 21 397

15 Exanpl e 1
Following general procedure 2 gave Compound 6 (80%); 'H NMR (300

MHz, CDCls) & 7.28 (d, J = 8.9 Hz, 1 H), 7.20 (s, 1 H), 7.16 (dd, J = 8.4, 1.9 Hz, 1
H), 6.98 (d, J = 2.8 Hz, 1 H), 6.73 (dd, J = 8.9, 2.9 Hz, 1 H), 6.61 (d, J = 8.4 Hz, 1
H), 5.10 (s, 1 H), 4.97 (s, 1 H), 4.65 (s, 2 H), 4.56 (s, 2 H), 3.54 (s, 2 H), 2.22 (s,
3 H); MS (ES) m/z: 435 (M+Na").

. Example Vil
EtOZCVO\@ ci
S/\Wr/\O/L:;j
Cl
9-A

{4-[2-(2,4-Dichloro-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 9-A (56%); 'H
NMR (400 MHz, CDClz) 6 7.34 (d, J = 2.5 Hz, 1 H), 7.19 (s, 1 H), 7.16 (m, 1 H),

7.13(dd, J= 8.6, 2.4 Hz, 1 H), 6.81 (d, J = 8.8 Hz, 1 H), 6.58 (d, J = 8.4 Hz, 1 H),

5.15 (s, 1 H), 4.98 (s, 1 H), 4.63 (s, 2 H), 4.59 (s, 2 H), 4.25 (g, J = 7.1 Hz, 2 H),
3.59 (s, 2 H), 2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 463 (M+Na*).
Anal. Calcd for C21H22C1,048: C, 57.15; H, 5.02. Found: C, 57.52: H, 4.92.
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Et02C 1-1~0 / | Nwe2 S,-~ro 12-A

{4-]2-(4-D net hyl am no- phenoxynet hyl ) -al | yl sul fanyl ] -2-nmet hyl - phenoxy}-aceti
c acid ethyl ester 60 Follow ng general procedure 4 gave the title conpound
12-A (80%;'"H NWR (300 MHz, CDCI3) 6 7.20 (s, 1 H), 7.16 (dd, J= 8.4, 2.2

Hz, 1 H, 6.73 (d, J =9.0 Hz, 2 H, 6.60 (d, J =8.4 H, 1 H), 6.85 (d, J
9.1 Hz, 2 H, 513 (d, J =1.1 Hz, | H, 4.94 (s, 1 H, 4.60 (s, 2 H,

5 2 H

6 (s, 2 H, 4.25 (q, J:71Hz, ~2 H, 3.57 5 (s, , 2.87 (s, 6 H,
2.24 (s, 3 H, 1.29 (t, J=71 Hz,| 3 H; M5 (ES nkr: 416 (M+Na').
HO2C - - ~ONMB2 1 S~O \ Stmd®
{4-]2-(4-D net hyl am no- phenoxyrret -ald ylLsul | ] - 2- met hyI phenoxy} aceti
c acid Follow ng general procedur€ 2 9av C(S)npo nd 10 (85% ;' H NWR (400
MHz, MeOH-d4) 6 7.17 (s, 1H) 7.15 (dd, 8.5 2.1 Hz, 1H), 6.92 (d, j =

9.1 10 Hz, 2 H), 6.82 (d, J = 9.2 kﬁomgpumﬁ 6.69 (d, J = 8.4 Hz, 1 H, 504
(d, J = 1.3 Hz,{442-(3H- Dicwo®®he@xyrmethﬂl) aligsuenyil<; mezhw-phennxsﬁrace{ﬁs aci¢ H), 3.55 (s,

2 H), 2.88 (s, 18 MS (ES le XI 15
Schene 13 CF3 E%&Z’i%‘ cﬂ%‘@(fg' Fjro%idé’ aMQFE‘)'\ "&ﬁé‘t‘:’?wg’h%ﬁﬂﬁ 0 HO 5-A
13-A 88%HYOcDCls) §7.35 (d, J = 2.5 Hz, 1 H), 7.20 (s, 1 H), 7.18-7.12 (m, 2 H), 6.81
(d, J=8.8 Hz, 1H), 6.61 (d, J= 8.4 Hz, 1 H), 5.16 (s, 1 H), 5.01 (s, 1 H), 4.66 (s,
5 2H),4.64 (s, 2H), 3.60 (s, 2 H), 2.23 (s, 3 H); MS (ES) m/z: 435 (M+Na").

Example Vill

EtOZCvO\é\ /@im
S/\‘(\O CF3

10-A
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyll-2-methyl-phenoxy}-acetic acid ethyl ester

10 Following general procedure 4 gave the title compound 10-A (83%); 'H
NMR (400 MHz, CDCl3) 8 7.36 (d, J=8.8 Hz, 1 H), 7.21 (d, J=3.0 Hz,1 H), 7.20
(d, J=8.0Hz, 1 H), 7.15 (dd, J = 8.4, 2.1 Hz, 1 H), 6.97 (dd, J = 8.8, 2.9 Hz, 1
H), 6.59 (d, J=8.4 Hz, 1 H), 5.11 (s, 1 H), 4.97 (s, 1 H), 4.61 (s, 2 H), 4.60 (s, 2
H), 4.25 (g, J=7.1 Hz, 2 H), 3.55 (s, 2 H), 2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz. 3 H);

15 MS (ES) m/z: 497 (M+Na™). Anal. Calcd for CoH2CIF304S: C, 55.64; H, 4.67.
Found: C, 55.76; H, 4.52,

Compound 8
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 8 (86%); 'H NMR (300
MHz, CDCl3) 6 7.35 (d, J=8.8 Hz, 1 H), 7.21 (s, 1 H), 7.20 (s, 1 H), 7.16 (dd, J =
20 8.5,2.1Hz 1H),6.96 (dd, J=8.8,3.0Hz, 1H),6.61(d,J=84Hz, 1H),5.12
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13-B SH C C Et02Cv0 CF3 Li OH HO2CvO CF3 g~0 I THF, H20 95% S I ~r 0 13 C,
80% Conpound 11 61 ~CF3 CIO 13-A | -(2-Chloronethyl-al |yloxy)-4-trifl
uor orret hyl - benzene To a suspension of NaH (60 ng, 1.5 mml; 60%in m neral
oil) in THE (2 m-) was added a solution of 4-trifluoromethyl phenol (162
ng, 1.00 mmol) in THE (I nL). After stirring at roomtenperature for 15
mn, the mxture was transferred 5 to a solution of methanesul fonic acid

2- chl or onet hyl aIL‘(sz ester 5-A (185 é? 1.00 mmlé in THE (3 m_é at 0C. The
m xture As/ A& Bz, dk HpALID 6. f1on), .65 b @ HD4.6J066. 8k Bidfhts, 2di) 8123 wi t h

wat er, and ragt i t.h noFhe extracts were dried, concentrated, and
col um cR?’oﬁE&’d@$aﬁse)\ynngt4&%yxaa2e: 1/10) to provide 221 ng (88% of
13-A;1 H NWR (300 MHz, CDCI3) S 7.55 (d, J =8.6 Hz, 10 2 H), 7.00 (d, J =
8.6 Hz, 2 H), 5.42 (s, 1 H, 5.37 Es, 1 H? 4.68 (s, 2 H, 4.19 (s, 2 H).
O EtRAIII0 ~CF3 / Sno 13-c  Example IX
{2- Chgoro- 4-[2-(4-trifluoronethyl-phenoxynethyl)-allylsul fanyl]-phenoxy}-ace
tic atid ethyl ester Replacing (4-nercapto-2-nethyl-phenoxy)acetic acid
ethyl ester 1-C with (2-chl oro-4-nfercapto- phenoxy)acetic acid ethyl ester

d

13-B and fol | owi ng gene®iPL 180 ure 3 ga OMe(80% ;' H NVR (400 Mz,
CDClI3) S 7.53 (d, J =8.8 Hz, 2
‘ Y

{4-[2-(4-Methoxy-phenoxyméﬁmyl)-allylsulfanyl]-2-methyl-
phenoxy}-acetic acid ethyl ester
Following general procedure 4 gave the title compound 11-A (60%); 'H
NMR (300 MHz, CDCl3) § 7.19 (d, J= 1.8 Hz, 1 H), 7.14 (dd, J= 8.4, 2.2 Hz, 1
H), 6.85-6.77 (m, 4 H), 6.58 (d, J= 8.4 Hz, 1 H), 5.11 (s, 1 H), 4.57 (s, 2 H),
10 4.54(s,2H),4.23(q,J=7.1Hz, 2 H),3.73 (s, 3 H), 3.55 (s, 2 H), 2.23 (s, 3 H),
1.26 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 425 (M+Na®).

HOZCVO\©\ /©/0Me

Compound 9
{4-[2-(4-Methoxy-phenoxymethyl)-allylsulfanyl]-2-methyi-phenoxy}-acetic acid

Following general procedure 2 gave Compound 9 (90%); MS (ES) m/z:
397 (M+Na").
15
Example X

Et020v0\©\ ©/NM62

12-A
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic acid ethyl ester
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H, 7.43 (d, J = 2.3 Hz, | H, 7.20 (dd, J = 8.5, 2.3 Hz, 1 H, 6.96 (d, J =
8.8 H, 2 H), 6.73 (d, J =8.6 Hz, | H, 5.17 (s, 1 H, 501 (s, 1 H, 4.66
(s, 2 H, 4.65 (s, 2 H, 426 (q, J =7.1 Hz, 2 H, 3.5 (s, 2 H, 1.28 (t,
J=7.1H, 3 H,; M5(ES) mz: 483 (MtNa+). 62 CI HO02C-0~ SO/ I CF3 1| [/
Compound 11

{2-Chloro-4-[2-(4-trifl uororret hyI phenoxynet hyl ) -al | yl sul fanyl ] - phenoxy] - ace
tic a

12 "S5 i SV e D ST 1 0

(H;J'f' 5315(%11%55(3@0%2 Je[k&l )§7%$d1 H'J) 71% (@der @4"?2?‘1‘2717ch1373}(¢‘13 5 HZ 2'

VS ( ESp.oWz; Z&BBG(GWMJ)- 8 Arf,. 1 Ewe;als(dwm%mw F90533(¢, J821.12; H

H) ;
Ve ooz TR & adl 108 7 B e M 2536 Vst 23b @i

14- A, fS%sCE%)CQ%@O@s 6JHIR O AF3 VBRI (! J EFB1 HZ18 IERRSESTm/2 4161 |/ SH

ClO 14-C, "85%'S
Hozcvob\ ONMez
S/\ﬂ/\o

(M+Na").
Compound 10
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 10 (85%); *H NMR (400
MHz, MeOH-d4) 8 7.17 (s, 1 H), 7.15 (dd, J = 8.5, 2.1 Hz, 1 H), 6.92 (d, J= 9.1 <
10 Hz 2H),6.82(d,J=9.2Hz 2H),6.69(d, J=84Hz, 1H),5.04 (d, J=1.3 Hz, 1
H), 4.90 (s, 1 H), 4.56 (s, 2 H), 4.54 (s, 2 H), 3.55 (s, 2 H), 2.88 (s, 6 H), 2.18 (s,
3 H); MS (ES) m/z: 388 (M+H").

Example XI

15
Scheme 13

052003‘ CH3CN

CF3
+ CI\/”\/OMS ¢
HO C|/\”/\o
5-A

0)
13-A,88% EtO

Ci

Et0,C._ \©\ @/ _LioH__ HOC_O. t /@CFs
THF, H,0
13-C, 80% 25% S/\ﬂ/\o
° Compound 11
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14-B, 90% 13-A IIl CF3 LION, THF, H20 HX2C ~10CF3 90% 5~\O | Conpound 12
Il 63 ICF3 MQ2C 1~0~ S02C1 14-A

(4-Chl orosul fonyl -2-trifluoronethyl -phenoxy)-acetic acid nethyl ester A

m xture of 2-trifluoronethyl phenol (4.66 g, 28.8 mml), bronpacetic acid
nmet hyl ester (4.01 g, 26.2 mml), and Cs2CO33 (18.8 g, 57.6 nmmol) in CH3CN
(50 m-) was stirred at roomtenperature overnight, filtered, and washed
with CHBCN. 5 The filtrate was concentrated, dfhe residue was di ssol ved in
Et 20 and washed with 1 N NaOH (x 3) and o (x 2). The organi c phase was
dried and concentrated to give 5.87 of the alkyl at ed product, (2-
trifluoromethyl phenoxy)acetic & d metcPlyI ester To a flask containing

chl orosul fonic acid (5.93 g, 50.9 ,); at 0C was 10 slowy added t he above
prepared compound (2.65 g, 11.3 mol ) 13-After the resulting solution was
stirred at OC for 30 mitA2&hipramsdryi- @"elnmmtﬂmremﬁbw bonzene it was poured into

i ith sti Th ol tered i
oa 2 vashed GEiSHDENBER QN CERG d bRt o i TRyl oREE YE 20 (6605
of 14-A i HWhivR Wa%ﬁ:tuoﬁ@ﬁh&hﬂ@or@nﬂ%ﬂﬁen&ﬁ& &8H4 Odrrh%el)&TLHF(dd J =
9.0, 15 2.4’ Fz, 1 H), 4 (d H) , 2 H) (s, 3

H: M (B3)mh). zAﬁeegtirrmmatl&qu tmerm@fgr 15 N, the mlxture was trahsferred
5 to a solution of methanesulfonic acid 2-chioromethylallyl ester 5-A (185 mg, 1.00

mmol) in THF (3 mL) at 0°C. The mixture was heated at 60-70°C for 3 h and 40-
50°C overnight, diluted with water, and extracted with EtOAc. The extracts were
dried, concentrated, and column chromatographed (EtOAc/hexane: 1/10) to
provide 221 rhg (88%) of 13-A; 'H NMR (300 MHz, CDCl3) & 7.55 (d, J = 8.6 Hz,
10 2H),7.00(d, J=8.6Hz 2H),5.42 (s, 1H),5.37 (s,1H),4.68 (s,2 H),4.19 (s, 2

H).
Cl

EtOZCvO\Q /©/CF3
S/\n/\o
13-C
{2-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyf}-phenoxy}-acetic acid ethyl ester

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(2-chloro-4-mercapto-phenoxy)acetic acid ethyl ester 13-B and following general
15 procedure 3 gave 13-C (80%); '"H NMR (400 MHz, CDCls) & 7.53 (d, J = 8.8 Hz, 2
H), 7.43 (d, J=2.3 Hz, 1 H), 7.20 (dd, J= 8.5, 2.3 Hz, 1 H), 6.96 (d, /= 8.8 Hz, 2
H), 6.73 (d, J = 8.6 Hz, 1 H), 5.17 (s, 1 H), 5.01 (s, 1 H), 4.66 (s, 2 H), 4.65 (s, 2
H), 4.26 (g, J = 7.1 Hz, 2 H), 3.59 (s, 2 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z:
483 (M+Na").
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SH 14-B (4-Mercapto-2-trifluoronethyl-phenoxy)-acetic acid nethyl ester To
a solution of 14-A (2.30 g, 6.91 mml) in MeOH (12 nL) was added a solution
of 4 MHClI in dioxane (12 nmL., 48 mmol) followed by tin (4.10 g, 34.5 20
mol ) powder portionwi se. The resulting m xture was refluxed for 3 h, poured
into ice/ CH2Cl 2. The aqueous | ayer was separated and extracted with CH2C 2.
64 The organic extracts were dried and concentrated to give 14-B; 1H NWR
(300 MHz, CDCI3) 6 8.28 (d, J .3 Hz, 1H) 741(dd J = 8.6, 2.3 Hz, 1
H, 6.78 (d, J =8.6 Hz, 1 H), 4’70 (s, 37C9F 3.47 (s, 1 H);
MB (ES) mz: 289 (M-NalDL-CRO\ aQ2Ci || o~ p 33~0 ~| 14-C 5
{2-Trifluoronethyl-4-[12-(4-trif onet hyl - phie ymet hyl ) -al | yl sul fanyl | - phe
noxy}acetic acid nmethyl ester asi ny (2°'mercapt o- 2- et hyl - phenoxy) acetic
acid ethyl ester 1-C with (4-mercapto-2-trifluoronethyl-phenoxy)-acetic acid
met hyl ester 14-B and follow ng @empsumd 1pr ocedure 3 gave 14-C (85% ;' H NWR
(400 Mz, CD@@IO@M 2- ﬁ-&ﬂ(uﬂométh -pRendxyiiethyll-a sulfgn dndxy}-dcétic 8eid HZ 2 H,
747(dd J 8. 6, 2[( Hz, I—l));Fp )}I"i’ety?-hﬂ yﬁgh sz}ZH) 6.77 ( J
8.6 Hz, Fcﬁlomnggengralmrocsedme (ngavg ¢9mpomn¢o11((<95‘yﬂ) I—b“NMRdﬁon H) ,

f CF3

d,
2
3.79 (s, 175 (@ 5 503 al- o
e Mf—l (H:{.;%ﬁ%p 755 (S 8.5, ), 74410, P22 4 MM HY, 7 Fotad 2
8.5,2.2 Hz, 1 H), 6.96 (d, J = 8.6 Hz, 2 H), 6.77 (d, J = 8.5 Hz, 1 H), 5.19 (s, 1
5 H),5.04 (s, 1 H), 4.71 (s, 2 H), 4.65 (s, 2 H), 3.61 (s, 2 H); MS (ES) miz: 455
(M+Na"). Anal. Calcd for C1oheCIFs04S: C, 62.72; H, 3.72. Found: C, 52.79; H,

3.59,
Example Xii
10
Scheme 14
CF3 iy CF3
HO 1. MeOCCH,Br, Cs,COs, CHaCN. MeOZCVO\@ Sn, HCI
| ] _ MeOH
2. HSO4CI so,cl Me

14-A, 58%

CF3 032003 CH2CN MeO C
eUs 3
woon s SR ey ey

SH ¢ 0 o
14-B, 90% af 13-A 14-C, 85%

LIOH, THF, H,0 HO2C \©\ CFs
90%

Compound 12
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{2-Trifluoronethyl-4-[2-(4-trifluoronethyl-phenoxynethyl)-allylsulfanyl]-phe
noxy}-acetic acid - Follow ng general procedure 2 gave Conpound 12 (90%; 1H
NMR (300 15 MHz, CDCI3) 6 7.63 (d, J = 2.1 H, 1 H, 7.53 (d, J =8.7 Hz, 2
H, 7.48 (dd, J = 8.6, 2.2 Hz, 1 H, 6.95 (d, J =87 H, 2 H), 6.80 (d, J
=86 H, 1 H, 519s,1 H, 502 (s, 1 H, 4.71 (s, 2 H, 4.65 (s, 2 H,
3.61 (s, 2 H; M5 (ES) nmlz: 489 (M+tNad4). Anal. Calcd for C2o0H 6F604S. C,

52.72; H 3.73. Found: C, 52.53; H, 3.52. 20 Exanmple XIII 65 M®2C,.,0 C1
S2C 15-A (3-Chl oro-4-chl orosul fonyl - pﬁE‘hoxy) -acetic acid nethyl ester
Fol | owi ng the same procedure a4eQa& aration of 14-A provided 15-A
(75% ;' H NVR (300 MHz, CDCI3) 8 8.09 ( = 2.3 Hz, I H, 7.13 (d, J = 2.6
Hz Il H, 6.92 (dd, J =9.1, 2.6 Hz, 1 , 80,C6 (s, 2 H, 3.84 (s, 3 H; M

(ES) mz: 5 321 (MeNa'): MO2CI 1, 0-1Gha / SH 15-B
3- Chl or 04- i acetic ac) st | 1w ng th
(3- Chl or o4 rer Capt 0 SGHINNI 2GR GndihoTBh AularE el N9 the sare

procedure as in the preparation o e conpound 15-B
(949 ;H NWVR (300 MHz, CDCI3) S 7.27 (d, J =8.6 Hz, 1 H), 6.97 (d, J = 2.7

Hz, 1 H), 6. 74 pslstturé of Birfluoniethiziphdndi)(4.66. §28.8 mraoh) brodndicefis acitio 3 H),
37t r%et:hyISégtell_-lz(h.Ol‘l glg_i) 265/%#15?) anrg (2332(.‘? éL (1(8% GT%?.G %tm%ZI%/nOCﬁLCﬁgo
mL) was stirred at room temperature overnight, filtered, and washed with CH3;CN.
5  The filtrate was concentrated, the residue was dissolved in Et2O and washed
with 1 N NaOH (x 3) and H,0 (x 2). The organic phase was dried and
concentrated to give 5.87 g (87%) of the alkylated product, (2-
trifluoromethylphenoxy)acetic acid methyl ester.

To a flask containing chlorosulfonic acid (5.93 g, 50.9 mmol) at 0°C was
10  slowly added the above prepared compound (2.65 g, 11.3 mmol). After the
resulting solution was stirred at 0°C for 30 min and room temperature for 2 h, it
was poured into ice with stirring. The precipitated solid was filtered, dissolved in
CH.Cl,, washed with brine, dried, and concentrated to provide 2.50 g (66%) of
14-A; '"H NMR (300 MHz, CDCl3) 6 8.28 (d, J = 2.3 Hz, 1 H), 8.17 (dd, J = 9.0,
15 2.4Hz 1H),7.04(d, J=9.0Hz 1H),4.90 (s, 2 H), 3.84 (s, 3 H); MS (ES) m/z:
355 (M+Na®).

CF3

MeOZCvO\©\
SH

14-B
(4-Mercapto-2-trifluoromethyl-phenoxy)-acetic acid methyl ester

To a solution of 14-A (2.30 g, 6.91 mmol) in MeOH (12 mL) was added a
solution of 4 M HCl in dioxane (12 mL, 48 mmol) followed by tin (4.10 g, 34.5
20  mmol) powder portionwise. The resulting mixture was refluxed for 3 h, poured
into ice/CH2Cl2. The aqueous layer was separated and extracted with CH,Cl,.
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S~)ro 15-C

{3-Chloro-4-[2-(4-trifluoronethyl-phenoxynet hyl)-allyl sul fanyl]-phenoxy}-ace
tlc acid nmethyl ester Replacing (4-mercapto-2-nethyl-phenoxy)acetic acid
ethyl ester 1-C with (3-chloro-4-nercapto-phenoxy)-acetic acid nmethyl ester
15-B and following general procedure 3 gave the title conpound 15-C (88%;
1H NWR (300 MHz, 15 CDCI3) 8 7.53 (d, J-86Hz 2H) 735(dJ 8.7 Hz,
1H, 6.98-6.95 (m 3 H, 6.73 (dd, J =8 I—K 14 (d, J = 1.0
Hz, 1 H)Thsown(mexuaeisovqxerdzied@nd)concant@@teé§o 92\/6145434 bb b@? (30H) , ' 3.81 (s,

Soorhso W EDGk) § .90 12 25k, QAR AT D 8823 HESH, 6B .

Ho2C" -~0@'63H% 1$1704\7d (sCmRBITD ¢33 H), 3.47 (s, 1 H); MS (ES) m/z: 289
{3-Chloro-4-[2-(4-trifluoronethyl - phenoxyrret hyI )-al |yl sul fanyl | - phenoxy}-ace
tic aci d(MFltdaT)ovm ng general procedure 2 gave Corrpound 13 (95% ;' H NVMR (300
MHz, CDCI3) S 7.52 (d, J-87HzCF2H),734(dJ 8.7 Hz, | H),

699694(m3|—|)6@‘02{d1d,0 87 2.6 As), 5.15 (d, J =0.7 Hz, 1
H, 5.00 (s, 1 H, 4.66 ,462(s H, 3.62 (s, 2 H; M (ES)
’ | ~ ~I sno 16-A

m z: 455 (M+Na+) .. Exarrple XIV o
{2- Met hoxy-4-[2-(4-trifluoronmethyl - phenpxynet hyl)-allyl sul fanyl)-phenoxy) -ac

etic acid nethyl ester 10 Follow ng,ggneral procedure 3 gave the title
COITpOUI’ld {E‘PrlﬂuoréngeZh@ 4- [2H1 trifluoromethyl-phenoxymethyl)-allylsulfanylj-phenoxy}-acetic acid methyl ester

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(4-mercapto-2-trifluoromethyl-phenoxy)-acetic acid methyl ester 14-B and
following general procedure 3 gave 14-C (85%); 'H NMR (400 MHz, CDCl3) &
7.63(d,J=22Hz,1H),7.53(d, J=8.8Hz,2H), 7.47 (dd, /= 8.6,2.2 Hz, 1 H),

10 6.96(d, J=8.8Hz 2H), 6.77 (d, J=8.6 Hz, 1 H), 5.19 (s, 1 H), 5.01 (s, 1 H),
4.70 (s, 2 H), 4.65 (s, 2 H), 3.79 (s, 3 H), 3.61 (s, 2 H); MS (ES) m/z; 503
(M+Na*). '

CFs

Hozcvo\©\ Q/CFs

Compound 12
{2-Trifluoromethyl-4-[2-(4-trifuoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 12 (90%); 'H NMR (300
15 MHz CDCl3)87.63(d, J=2.1Hz, 1H),7.53(d,J =8.7Hz,2H),7.48 (dd, J =
8.6,2.2 Hz, 1 H), 6.95 (d, J= 8.7 Hz, 2 H), 6.80 (d, J = 8.6 Hz, 1 H), 5.19 (s, 1
H), 5.02 (s, 1 H), 4.71 (s, 2 H), 4.65 (s, 2 H), 3.61 (s, 2 H); MS (ES) m/z: 489
(M+Na"). Anal. Calcd for CxH1sFeQ4S: C, 52.72; H, 3.73. Found C, 52.53; H,
3.52.
20
Example XIiI
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NVR (300 MHz, CDCI3) 6 7.53 (d, J =8.6 Hz, 2 H, 7.03 (dd, J = 8.4, 2.1 Hz,
1 H, 6.97 (d, J =8.6 Hz, 2 H, 6.91 (d, J =2.1 H, 1 H, 6.79 (d, J =
8.4 H, I H, 513 (d, J =1.0 Hz, 1 H, 4.96 (s, 1 H, 4.65 (s, 4 H, 3.85
(s, 3 H, 3.78 (s, 3 H, 3.55 (s, 2 H; M (ES) mz: 465 (MtNa+). Owe
HO2C'-~01: 11 CF3 Sno \ Conpound 14 15

{2- Met hoxy-4-[2-(4-trifluoromethyl-phenoxynmethyl)-allylsulfanyl)-phenoxy}-ac
etic acid Follow ng general procedure 2 gave Corrpound 14 (94% ; 1H NMR (300

Mz, MeOHd4) 6 7.54 (d, J-'ﬁe%z%o C704(d J=28.6, 2 H, 7.03-6.99
(m 2 H), 6.88 (d, J = 8.3 H, | sIH),497(s 1 H), 4.69 (s,
2 H, 4.55 (s, 2 H), 3.81 (s, 3 H) mzca H: MS (ES) mlz: 451

(M-Na+) . 67 Exanple XV Schenme 17 CH3CN Et ®2C~CO2Et DI BAL-H HO OH
MsChEt 3N C Cl 1,05 R dsulf gg,d BR%elis 16 SH EtRC-O 1 \
Cs2008 EtC12C~OI %%%'54 §Br°“° i 8@ il y/380%17 D, 68% UOH, THF,

H2O HO2C --~0O\ / CF3 SXO 95% Corrpound 15 5
Followmg the same procedure as in the preparation of 14-A provided 15-A

(75%); "H NMR (300 MHz, CDCl3)  8.09 (d, J = 2.3 Hz, 1 H), 7.13 (d, J = 2.6 Hz,
1H), 6.92 (dd, J = 9.1, 2.6 Hz, 1 H), 4.75 (s, 2 H), 3.84 (s, 3 H); MS (ES) m/z:

5 321 (M+Na%).
MeOzch\@Cl
SH

15-B
(3-Chloro-4-mercapto-phenoxy)-acetic acid methyl ester

Following the same procedure as in the preparation of 14-B provided the
titte compound 15-B (94%); 'H NMR (300 MHz, CDCl3) § 7.27 (d, J = 8.6 Hz, 1
H), 6.97 (d, J =2.7 Hz, 1 H), 6.74 (dd, J= 8.7, 2.7 Hz, 1 H), 4.60 (s, 2 H), 3.81 (s,
10 3 H),3.71(d, J= 5.6 Hz, 1 H); MS (ES) m/z: 231 (M-H").

15-C
{3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid methyl ester

Replacing (4-mercapto-2-methyl-phenoxy)acetic acid ethyl ester 1-C with
(3-chloro-4-mercapto-phenoxy)-acetic acid methyl ester 15-B and following
general procedure 3 gave the title compound 15-C (88%); 'H NMR (300 MHz,

15 CDCl3)87.53(d, J=8.6 Hz, 2 H), 7.35(d, J = 8.7 Hz, 1 H), 6.98-6.95 (m, 3 H),
6.73 (dd, J=8.7, 2.8 Hz, 1 H), 5.14 (d, J= 1.0 Hz, 1 H), 5.00 (d, J = 0.8 Hz, 1 H),
4.66 (s, 2 H), 4.59 (s, 2 H), 3.81 (s, 3H), 3.62 (s, 2 H); MS (ES) m/z: 469
(M+Na*). Anal. Caled for CooH15CIF304S: C, 53.76; H, 4.06. Found: C, 54.05; H,
3.78.
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HOOH 17-A 2-Isopropylid ene-propane-1,3-diol To a solution of

di i sobutyl al um num hydride (1.0 Min CH2CI 2, 6.75 nL, 6.75 mml) in CHC 2
(5 mM-) at -78C was added a sol ution of 2-isopropylidene nalonic acid

di ethyl ester (300 ng, 1.50 mmol) in CH2CI2 (2 nL). The reaction 10 m xture
was allowed to warnmed up to 0OC, stirred at this tenperature for 1 h, and
quenched with MeOH (8 nL). The precipitated solid was filtered through
Celite and washed with CH2Cl 2/ MeOH. The filtrate was concentrated to give

61 ng (35% of 17-A; 1HOMMR (R0 | cmsﬁfz (s, 4 H, 3.25 (brs, 2
H, 1.78 (s, 6 H. 68 cl~cl / --B

1- Chl or o- 2- chl or onet hyl - 3- net hyl Zﬁjge\o 0 solution of 17-A (200 ng,
1.72 mmol) in CHC 2 (3 nL) at 0C were ded Et3N (0.960 nL, 6.90 nmol) and
met hanesul fonyl chl oride (592 rrg, 8,r1p ). The m xture was allowed to

warm up to r?:gg%l é?@égkl’!a et% eno eth -aflyls%lf n%@ghe%&ggggﬁkgég for 3 h, and

diluted with anl arated and the

aqueous |ayeer%Wﬁé@e%@FéﬂbrMédhr@'ﬂ@v% caﬁ@o@amym%p?awa (Bbases were
dried, concentrated, and col um chronat ogra phed (EtOAc/ hexane: 1/7) to

provi de MHz, BPGIEH8Y .57 (ci 7-58. 71z NVR) (386 (A= 87(:5@1 3H)8689%69¢4{m, 3 H), 1.87
EZ (g EDhHQyEéJ%MI S%%é Fszﬁpo 11?/ %L'{rf Qﬁy'ﬁ} 12HP],B§ Ryl(§’p11gll)fo‘§<9?-(%tcet iC

aci d gt hylegler(s, 2 H), 3.62 (s, 2 H); MS (ES) m/z: 455 (M+Na").
Example XIV

OMe

M6020v0\©\ OCF:;
. S/T\O
16-A
{2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid methyl ester

10 Following general procedure 3 gave the title compound 16-A (87%); 'H
NMR (300 MHz, CDCl3) 8§ 7.53 (d, J= 8.6 Hz, 2 H), 7.03 (dd, J= 8.4, 2.1 Hz, 1
H), 6.97 (d, J=8.6 Hz, 2 H), 6.91 (d, J=2.1 Hz, 1 H), 6.79 (d, J = 8.4 Hz, 1 H),
5.13(d, J=1.0Hz, 1 H),4.96 (s, 1 H), 4.65 (s, 4 H), 3.85 (s, 3 H), 3.78 (s, 3 H),
3.55 (s, 2 H); MS (ES) m/z: 465 (M+Na*).
OMe

HOZC\/O@\ /©/CF3
, S/\ﬂ/\o
Compound 14
15 {2-Methoxy-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl)-phenoxy}-acetic acid

Following general procedure 2 gave Compound 14 (94%); "H NMR (300
MHz, MeOH-d4) 8 7.54 (d, J= 8.6 Hz, 2 H), 7.04 (d, J = 8.6, 2 H), 7.03-6.99 (m, 2
H), 6.88 (d, J=8.3 Hz, 1 H), 5.11 (s, 1 H), 4.97 (s, 1 H), 4.69 (s, 2 H), 4.55 (s, 2
H), 3.81 (s, 3 H), 3.60 (s, 2 H); MS (ES) m/z: 451 (M+Na").
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Fol | owi ng general procedure 3 gave 17-C (38%; 1H NWR (300 MHz, CDCI3) 6
7.20 (s, 1 H), 7.17 (dd, J =8.4, 2.1 Hz, | H), 6.61 (d, J =8.4 Hz, 1 H,
4.62 (s, 2 H, 428 (s, 2 H, 4.26 (q, J =7.1 H, 2 H, 3.61 (s, 2 H, 2.26
(s, 3H, 1.78 (s, 3 H, 1.53 (s, 3 H, 1.29 (t, J 7.1 Hz, 3 H; M (ES)
mz: 365 (MrNa+). Eto2Cv0 CF5 SXO 17-D 15
{2-Met hyl -4-[3-nmet hyl -2-(4-trifluoronethyl -phenoxynet hyl) - but - 2- enyl sul f anyl
] - phenoxy] -acetic acid ethyl ester Replacing
(4- mer capt o- 2- net hyl - phenoxy) -acetic acid ethyl ester 1-C with
4-trifluoronethyl - phenol and fol 59’9”!}{199 eral procedure 3 gave 17-D (68%;
1H NWVR (300 MHz, CDCI3) 3 7.54 ( 6Hz 2 H, 7.20 (s, 1 H, 7.17
(dd, J- 20 8.4, 2.2 Hz, 1H) 697(d J =8.6 Hz, 2 H, 6.59 (d, J =8.4

, 1L H, 4.65 (s, 2 69 H), H% 425(q,J:7.1Hz,2H),3.65
(s, 2 H, 2.23 (s, 3 H), 1. 78 (s C'\#)“‘ 759 (s, 3 H), 1.29 (t, J = 7.1 He,
H; M5 (ES) nmlz: 491 (MtNa+). Anal. Calcd for C4H27F304S. C, 61.52; H,
5.81. Found: C, 61.69; H 5.99. HO2C'-~0 / | CF3 SX0 \ (@;@@y@ﬁsow 5
{2- Met hyl - 4-[ 3- net hyl - 2- (4-t
i f1 uor orfs@ P opypaet-hy Hp- NS Btaliny Ig <P ylaceric aqid
Fol | owi ng geferal procedtire 2 ve Corrplzg_y 95‘1 1H 2

e 1

E

w

CDCI3) 5 7.82Yd, J = 8.6 Hz, , - (d 1
H, 6.96 (d, J = 8.6 Hz, 2 PP /57(d, —8 1?—&“%’5 , BHH) |
4.56 (s, 2 H, 3.65 (s, 2 H, 2.18 (s, , 178(s 3H) 160(s 3 H;
M5 (ES) mz: 463 10 (M+Na+). Exanple XVI 70 Schene

Et0,C._O Cs,C0; EtOsz CF3

17-C, 38% /I\ HO <:> 17-D, 68%

HOZC o)
LIOH, THF, H,0 ~ \© /©/
Compound 15

17-A
2-Isopropylidene-propane-1,3-diol

To a solution of diisobutylaluminum hydride (1.0 M in CH2Clz, 6.75 mL,
6.75 mmol) in CH2Cl, (5 mL) at —-78°C was added a solution of 2-isopropylidene
malonic acid diethyl ester (300 mg, 1.50 mmoal) in CH2Clz (2 mL). The reaction

10  mixture was allowed to warmed up to 0°C, stirred at this temperature for 1 h, and

quenched with MeOH (8 mL). The precipitated solid was filtered through Celite
and washed with CH2Clo/MeOH. The filtrate was concentrated to give 61 mg
(35%) of 17-A; 'H NMR (300 MHz, CDCls) § 4.27 (s, 4 H), 3.25 (brs, 2 H), 1.78
(s, 6 H). |
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CF3 \ I CF3 + ~~CI GCs2CC3, Dioxane O HO 0 18-A, 80% Bu4NF, THF Et Q2Cv0 ,
CF3 DMSO, Ac20 0 ~I | EtO L S 18-6,85% CH 1-C SH Et02Cv0 , / CF3 Br2CF2
Et 02Cv0 CF3 S~~O HWPT, THF 0 18-D, 78% 18-C, 83%p F F CF3 ,6 LiCH THF,
H20 HO2C~-0 91% S 10 Compound 16 F F CF3 0 18-A

2-(4-Trifluoronethyl -phenoxynet hyl )-oxirane A m xture of
4-trifluoronethyl phenol (7.80 g, 48.1 nmmmol), 2 5 chloronethyl oxirane (11.2
g, 121 mol), and Cs2C03 (15.7 g, 48.2 mmol) in dioxane (8 m-) was
refluxed for 3-4 h and then allowed ty cu»l to room tenperature. Water and
Et 20 were added, the organic phase separated, and the aqueous phase was
extracted with Et20. The conbi ned OI’%&EI c layers

1-Chloro-2-chloromethyl-3-methyl-but-2-ene
To a solution of 17-A (200 mg, 1.72 mmol) in CH,Cl; (3 mL) at 0°C were

added EtsN (0.960 mL, 6.90 mmol) and methanesulfonyl chloride (592 mg, 5.17

mmol). The mixture was allowed to warm up to room temperature, stirred at the
5 same temperature for 3 h, and diluted with saturated NaHCO3. The organic layer

was separated and the aqueous layer was extracted with CH2Cl,. The combined

organic phases were dried, concentrated, and column chromatographed

(EtOAc/hexane: 1/7) to provide 171 mg (65%) of 17-B; "H NMR (300 MHz,

CDCl3) 6 4.26 (s, 4 H), 1.87 (s, 6 H).

Etozcvo\f:[\
17-C

10 [4-(2-Chloromethyi-3-methyl-but-2-enylsulfanyl)-2-methyl-phenoxy]-acetic acid ethyl ester
Following general procedure 3 gave 17-C (38%); "H NMR (300 MHz,
CDCl3) 6 7.20 (s, 1 H), 7.17 (dd, J= 8.4, 2.1 Hz, 1 H), 6.61 (d, J = 8.4 Hz, 1 H),
462 (s,2H),4.28 (s, 2H),4.26 (g, J=7.1 Hz, 2 H), 3.61 (s, 2 H), 2.26 (s, 3 H),
1.78 (s, 3 H), 1.53 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 365 (M+Na*).

Et02Cv0\©\ Q/CFa

17-D
15 {2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-enylsulfanyl}-phenoxy}-acetic acid ethyl ester

Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
4-trifluoromethyl-phenol and following general procedure 3 gave 17-D (68%); 'H
NMR (300 MHz, CDCl3) 6 7.54 (d, J=8.6 Hz, 2 H), 7.20 (s, 1 H), 7.17 (dd, J =

20 8.4,22Hz,1H),6.97 (d, J=8.6 Hz, 2 H), 6.59 (d, J= 8.4 Hz, 1 H), 4.65 (s, 2
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were dried, concentrated, and columm chromat ographed (CH2Cl 2/ hexane: 111) to
10 provide 8.40 g (80% of 18-A; 1H NWR (300 MHz, CDCI3) 3 7.55 (d, J = 8.5
Hz, 2 H), 6.99 (d, J =8.5 H, 2 H, 4.29 (dd, J =11.1, 3.0 Hz, 1 H), 3.98
(dd, J =11.1, 5.8 Hz, 1 H, 3.37 (m 1 H, 2.93 (m 1H, 2.77 (dd, J =
4.9, 2.6 Hz, 1 H). 71 EtQRC--0 CF3 OH 18-B
{4-[2-Hydroxy-3-(4-trifluoromethyl -phenoxy) - propyl sul fanyf - 2- met hyI-phenoxy}

-acetic acid ethyl ester To a_m ture of and

(4- mer capt )o4§0r(§t%ﬁ) M&qyﬁﬁ@eﬁ H?@@%Eﬁ/é 'ge‘ilze%i% éjlljf)li 10% 17.7 nmol)
in THE tar ST f THE (0. 44
m., 042%%%9 S%%Z")sqr ea@t T]’(;? m%zfgr@b\}mvass/tstl r{ﬂe I Mﬁgﬂonfﬁadrfd;er atuSe for
1.5 h, hedlatifonCo6B1F3@,S: C, 16,1.52% it & 1. Foadd: Gnai 69:r|rlf 589. by col um

chromat ography (CH2Cl2) to give 4.45 g (85% of 18-B; 1H NWR (400 MHz,
cbCl3) 8 7.50 (d, J =89 H, 2 H, 7.25(d, J = 2.2 H, 1 H, 7.21 (dd, J

:8.4,2.3Hz,1H),6.89(d,J:88Hz 2H) 658 (d, J = 8.4, 1H,
4.58 (s, 2 H, 4.24 (q, 80T D GF(m 3 H, 3.13 (dd 10 J
= 13.7, 5.1 Hz, 1 H), 3.04 (dd, 139 65 2.92 (d, J = 4.2 Hz,

1 H, 2.23(s, 3 H, 1.28 (t, J IVB(ES) M z: 467 (MrNat).

Et 02C'-~O CF3 O 18-C /jZ/Lh\\

{2-Met hyl - 4-[ 2- ox0-3-(4-trifluoroneth enoxy) - propyl sul fanyl ] - phenoxy} - ac
etic acid ethyl ester A reaction mC?'tnmuedﬂﬁ 18-B (1.08 g, 2.43 nmol), Ac20
(2. 56 g1, {2MetHRi-4- Wﬂnetyyl-Za(fwlﬂmtbs&pmoweywylm&@nylwﬁwllahenomdﬁmtenpd:r ature

f 24 h, d_15 t t ed NaH ; i h
was separ at edF AN bR RleteRl 255V cohbotnd 45 Gpat, ANMAEH: cphed
(EggA?{jheP?PIEeCDCH)‘@ 752 @ Ve 88H 2 WEYAS @ 119, €151, UM E348, M3, CDCAI3) S
69§(d J=8.6Hz, 2 H),6.57 (d, J=8.1 Hz, 1 H), 4.64 (s, 2 H), 4.56 (s, 2 H),
3.65 (s, 2 H), 2.18 (s, 3 H), 1.78 (s, 3 H), 1.60 (s, 3 H); MS (ES) m/z: 463

10 (M+Na").

Example XVi
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He, 2 H, 7.24 (d, 3 =2.0H, 1H, 7.20 (dd, J =84 2.3H, 1H, 688
(d, J =8.6 Hz, 2 H, 6.61 (d, J =8.4Hz, 1 H, 4.77 (s, 2 H, 4.60 (s, 2
M, 4.25 (q, J = 7.1 20 H, 2 H, 3.72 (s, 2 H, 2.24 (s, 3 H), 1.29 (t, J =
7.1 Hz, 3 H): (ES) mz: 465 (MrNa+). 72 EtQRC ~106 fCF3 S--O~ F F
18-D

{4-13,3-Difluoro-2-(4-trifluoronethyl-phenoxynet hyl)-allylsul fanyl]-2-nethyl
- phenoxy}acetic acid ethyl ester To g g,ér?ghgcont aining THE (3 nl-) at 0OC
was injected Br2CF2 (0.091 nL, 1.0 mmf' ol  owed by HWPT (0.364 ni, 2.00
mol ). The m xture was aIIowed 5to warm up to roomterrperature and a
solution of 18:Cdr21 ng, O. THE ( 3vvas added. After
stirring oveht {Hé/\zt éC%E Tuted Wit ter and extracted with
Et CAc. The,gx cts wé e dried, concentr d, Oan chromat ogr aphed

(Et OAc/ hexane: 1/9) to give 186 ng (78% of 18-18¢%: 8% NMR (400 MHz, CDCI 3)
57.53 (d, J =86Hz, 2 H, 7.22 (s, 1 H, 7.18 (d, J-84Hz,110

H)693(d38uﬁHerEH) 659(dJ8 Hle) 465 . 2 H, 4.59 (s, 2 H),
4.24 , ,4.¢.1, o= H023. 59 (0%333.%0;\&2027 (t, J =7.1

Hz, 3 H) ; m z: 499(M+ b%;kl —S6+—+ F Conpound 16
{4 [ 3, 3- Dlttb -trifluoro %f en(?kymethyl) al Iyl sul fanyl ] -2-net hyl

- phenoxy) - acel ¢ c ol I owi ng al °;5"r ocedure 2 gave Compound 16 (91%
1HNI\/R(300 15M—Iz I3)8754(dJ 8.7 Hz, 7.22 (s, 1H) .19
(dd, J = 8.4, 2. : 6.94 (d, J = 8.7 Hz, 6.62 (d, J 84Hz
IH, 4 6%&&\,@3 3. 58 (t /J<j/CF3 Bcr, RO \ﬁj\
HMPT, THF
18-C, 83% 18-D, 78%

HO,C._ _O CFa
LIOH, THF, H,0 2L \é\ /©/
— e s i et

Compound 16

18-A
2-(4-Trifluoromethyl-phenoxymethyl)-oxirane

A mixture of 4-trifluoromethylphenol (7.80 g, 48.1 mmol), 2-

5 chloromethyloxirane (11.2 g, 121 mmol), and Cs2CO3 (15.7 g, 48.2 mmol) in
dioxane (8 mL) was refluxed for 3-4 h and then allowed to cool to room
temperature. Water and Et,O were added, the organic phase was separated,
and the aqueous phase was extracted with Et,0. The combined organic layers
were dried, concentrated, and column chromatographed (CH2Clz/hexane: 1/1) to

10  provide 8.40 g (80%) of 18-A; 'H NMR (300 MHz, CDCl3) § 7.55 (d, J = 8.5 Hz, 2
H), 6.99 (d, J = 8.5 Hz, 2 H), 4.29 (dd, J = 11.1, 3.0 Hz, 1 H), 3.98 (dd, J = 11.1,
5.8Hz, 1 H),3.37 (m, 1 H), 2.93 (m, 1 H), 2.77 (dd, J = 4.9, 2.6 Hz, 1 H).
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1.7 Hz, 2 H, 2.22 (s, 3 H; M5 (ES) mz: 471 (M:Na). Exanple XVII 20 73
Schene 19 EtQ2CvO | / | CF3 Ph3P=CHCN EtQ2CvO I / \ | CF3 [/ S~0 S~0 18-C p
19-A, 90% CN HO2CI-O1 , / | CF3 UGH THF, H20 SO\ 85% Conpound 17 CN
Et02C'.~ 01 / I CF3 ~ CN 19-A {4-[3-Cyan o0-2-(4-trifluoro methyl-p he
noxynet hyl )-al | yi sul fanyl]-2-m ethyl - phenoxy}-acetic acid ethyl ester A

m xture of 18-C (80 ng, 0.18 mmol) and (tri phenyl phosphoranylidene) 5
acetonitrile (109 ng, 0.362 mmuol) nCHZCI2(2rT1 ) was stirred at room

t enper at ure overni ght anqi_:t@@ncemtr ted. The re eFwas purified by colum

chr omat ogr aphy (CH2Cl 2/ hexane to give 7 (900/() of 19-A; 1H NWR
(300 MHz, CDCI3) 8 7.56 (d, J 8723(m 2 H, 6.93 (d, J
:87H22H),664(dJ 84Hz %49(5 1 H, 476 (d, J =1.7
Hz, 2 H, 4.62 10 (s, 2 , 4.25 (q, J= 2 H, 3.81 (s, 2 H, 2.25

(s, 3 H, 128(tJ:71Hz 3 H; ! % z:4882M+_Naf3.
{4- [2-Hydroxy-3—(4 triﬂuoromethyl-phenoxy)—propylsulfanyl]— -methyl-phenoxy}-acetic acid ethyl ester

To a mixture of 18-A (2.57 g, 11.8 mmol) and (4-mercapto-2-methyl-
phenoxy)acetic acid ethyl ester 1-C (4.00 g, 17.7 mmol) in THF (20 mL) was
added 1.0 M tetrabutylammonium fluoride in THF (0.44 mL, 0.44 mmol). The

5  reaction mixture was stirred at room temperature for 1.5 h, heated at 60°C for 1
h, concentrated, and purified by column chromatography (CH2Clz) to give 4.45 g
(85%) of 18-B; 'H NMR (400 MHz, CDCl3) § 7.50 (d, J = 8.9 Hz, 2 H), 7.25 (d, J =
2.2 Hz, 1 H), 7.21 (dd, J=8.4,2.3 Hz, 1 H),6.89 (d, J=8.8Hz, 2 H),6.58 (d, J=
8.4 Hz, 1 H), 4.58 (s, 2 H), 4.24 (q, J = 7.1 Hz, 2 H), 4.05-4.00 (m, 3 H), 3.13 (dd,

10 J=13.7,5.1 Hz, 1 H), 3.04 (dd, J=13.9, 6.5 Hz, 1 H), 2.92 (d, J = 4.2 Hz, 1 H),
2.23 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 467 (M+Na").

Etozcvo\@ /©/CF3
S/\n/\o
o

18-C
{2-Methyl-4-[2-0x0-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl]-phenoxy}-acetic acid ethyl ester

A reaction mixture of 18-B (1.08 g, 2.43 mmol), Ac;O (2.56 mL, 27.2

mmol), and DMSO (3.84 mL) was stirred at room temperature for 24 h, and

15 diluted with saturated NaHCO3 and Et;O. The organic phase was separated,
washed with water (x 3), dried, and column chromatographed (EtOAc/hexane:
1/4) to give 892 mg (83%) of 18-C; '"H NMR (300 MHz, CDCl3) § 7.53 (d, J = 8.6
Hz, 2 H), 7.24 (d, J = 2.0 Hz, 1 H), 7.20 (dd, J = 8.4, 2.3 Hz, 1 H), 6.88 (d, /= 8.6
Hz, 2 H),6.61(d, J=84 Hz, 1H),4.77 (s,2H),4.60(s,2H),4.25(q, J=7.1

20 Hz 2H),372(s,2H), 224 (s,3H),1.29 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 465
(M+Na™).

72



HO2CI 1110 CF3 CN Conpound 17
{4-]3-Cyano-2-(4-trifluoronethyl-phenoxynethyl)-allyisulfanyl]-2-nethyl-phen
oxy}-acetic acid 74 Follow ng general procedure 2 gave Conpound 17 (85%;
M5 (ES) mlz: 460 (MrNa+). Exanple XVIIlI 5 Schene 20 Et 2C~0 CF3 Et Q2C-0
~CF3 Ph3PPhCH2Cl S~~O NaHVDS2THF 20-A, 44% 18-c 0/ | HO2Cv0,6 CFa UGH
THF, H20 1 / SO 90% Conpound 18 Et02C 1~1 0\ CF3 / S| O 20-A

{2-Met hyl - 4-[ 3- phenyl -2-(4-trifluoronethyl -phenoxynet hylj-allylsul fanyll-phe

noxy)-acetic acid ethyl estE%CA ol ytion of benzyltrgphenyl phosphoni um
chloride (98 ng, 0.25 nmol )~ Tth ) was tr dwth 1.0 M NaHVDS i n

THF (0.230 nmL, 0.230 mmol) at 10 O r n then a solution of 18-C
(100 ng, 0.226 mmol) in THF (1 nL) Was ¥ddgd. CThe reaction nixture was
allowed to warmup to roomtenperature, g ~g

18.D
{4-[3,3-Difluoro-2~(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

To a flask containing THF (3 mL) at 0°C was injected Br,CF2 (0.091 mL,
1.0 mmol) followed by HMPT (0.364 mL, 2.00 mmol). The mixture was allowed
5 to warm up to room temperature, and a solution of 18-C (221 mg, 0.500 mmol) in
THF (2 mL) was added. After stirring overnight, the mixture was diluted with
water and extracted with EtOAc. The extracts were dried, concentrated, and
chromatographed (EtOAc/hexane: 1/9) to give 186 mg (78%) of 18- D; '"H NMR
(400 MHz, CDCl3) 6 7.53 (d, J=8.6 Hz, 2 H), 7.22 (s, 1 H), 7.18 (d, J = 8.4 Hz, 1
10 H),6.93(d, J=8.6Hz, 2H),6.59 (d, J=8.4 Hz, 1 H), 4.65 (s, 2 H), 4.59 (s, 2 H),
4.24 (q,J=7.1Hz, 2 H),3.57 (s, 2 H), 2.23 (s, 3 H), 1.27 (t, J= 7.1 Hz, 3 H); MS
(ES) m/z: 499 (M+Na").

HOZCVO\@\ /©/c1=3
s/ro
F7OF

Compound 16
{4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 16 (91%); 'H NMR (300
15 MHz CDCl3)87.54(d, J=87Hz,2H),7.22(s,1H),7.19(dd, /= 8.4, 2.2 Hz, 1
H), 6.94 (d, /J=8.7Hz,2H),6.62(d, /=84 Hz, 1 H),466(s,4H),358(tJ=
1.7 Hz, 2 H), 2.22 (s, 3 H); MS (ES) m/z: 471 (M+Na*).

Example XVIi
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stirred for 2 h, diluted with saturated NaHCO3, and extracted with Et20. The
extracts were dried, concentrated, and col um chronmat ographed (Et OAc/ hexane:
1/9) to give 52 ng (44% of 20-A as a m xture of E- and Z-isomers. Mjor 15
conponent (58% of the m xture): 1H NWR (300 MHz, CDCI3) 8 7.50 (d, J = 8.7

Hz, 2 H), 7.34-7.17(m 5 H), 711706(m 2 H, 6.89 (d, J:8.7Hz 2 H,

6.60 (d, J 8.4 Hz, 1H) 638(s 1 H, 480 (s, 2 H, 4.59 (s, H)
4.24(Q,J:71Hz, 75 ,369@%,1ﬁA Hy 2.23 (s, 3 H, 1.27 (t, J =
7.1 Hz, 3 H,; M (ES) n12 539 V-Na+ nor corrponent (42% of the

m xture): 1H NVR (300 MHz, CDCl13) 5 7.54 (d, J 87Hz , 7.34-7.17
(m 5H, 7.11-7.06 (m 2 H), 6.99(d,J:8.7Hz 5 ,672(s IHF)P,
6.52 (d, &oc9. 0 1H, 4, j‘;QFa’Z H.p=chcr? E(‘%zc\z . 25 (q,
Hz, 2 H, 3.80 (s 216 H),azé&t J—7
1-102C 1~0CF3 S Ceoffposmo

{2- Met hyl - 4- [ 3- phetgt- 2- (&- trlfl uor onet hyl - phenoxyrrei‘%@lgf"’al @,J,Ifanyl] phe
noxy}-acetic acid Follow ng general procedure 2 gave Corrpound 18 (90% .

Maj or conponent (58% of the m xture in E- and Z-isoners); 1H NVR (300 MHz,
CDCI3) 10 3 7.46-6.40Hopr 138 P\ 4. 74 (s, GF34.28 (s, 2 H), 3.64 (s, 2
H, 2.07 ($ORTHHHRE (ES) n! 11 ( M-Na M nor conponent (42% of the

m xture i nTE-_and Z-1soners); 1 , CDCI3) 6 7.49-6.47 (m 13
H, 4.69 (s, 2 H, 4.28 (s, &%), 37& 2 H, 2.01 (s, 3 H. 15 Exanple
XI X 76 Schenme 21 Compound 17 N’

EtOZCvO\é\ /@CF
CN

19-A
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allyisulfanyl]-2-methyl-
phenoxy}-acetic acid ethyl ester

A mixture of 18-C (80 mg, 0.18 mmol) and (triphenylphosphoranylidene)

5  acetonitrile (109 mg, 0.362 mmol) in CH>Cl2 (2 mL) was stirred at room
temperature overnight and concentrated. The residue was purified by column
chromatography (CH2Clz/hexane: 1/1) to give 76 mg (90%) of 19-A; 'H NMR
(300 MHz, CDCl3) 6 7.56 (d, J = 8.7 Hz, 2 H), 7.28-7.23 (m, 2 H), 6.93 (d, J= 8.7 °
Hz, 2 H), 6.64 (d, J=8.4 Hz, 1 H), 549 (s, 1 H), 4.76 (d, J=1.7 Hz, 2 H), 4.62

10 (s, 2H),4.25(q, J=7.1Hz, 2 H),3.81 (s, 2 H), 2.25 (s, 3 H), 1.28 (t, J = 7.1 Hz,
3 H); MS (ES) m/z: 488 (M+Na®).

S/\E\O

Compound 17
{4-[3-Cyano-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic acid

74



Et 02Cv0 CF3 Et02C -~0 CP3 Ph3P' CtoH/CH2C1 0 S--~O NaHVDS, THE 21-A, 36%
18-C 0 I \ LIOH THF, H20 HO2CvO CF3 \ S 0 91% Conpound 19 Et02CQ /0O / |
CFa S 1 O 21-A

{2- Met hyl - 4-[ 3- napht hal en- 1-yl -2-(4-trifl uoronethyl - phenoxynet hyl )-allyl sul f
anyl ]- phenoxy)acetic acid ethyl ester A solution of

(1- napht hyl net hyl )tri phenyl phosphonium chloride (111 ng, 0.253 nmol) in THE

(o M5h e RO Segiral PoReu e 2sbdve baamayRdd TBe R MSESITRAL &1 o)

was added46§gﬁ|+7®a gtion mxture was allowed to warmup to room tenperature,
stirred for concentrated, and col utm chronat ogr aphed ( Et OAc/ hexane:
1/10) to give 49 ng (38% of 21-A as a 1:1 m'xture of E- and Z- i soners; 1H
NVR (300 MHz, CDCI3) 8 7.82 (d, J @hém“? 7.76 (d, J =8.2 10 Hz, 2
H, 7.59-7.56 (m 3 H), 7.49-7.15% 709706(m 3 H, 6.95-6.92
(m 2 k), 6.83-6.80 (m 3 H), 665(dJ 82Hz|H),629(d J =8.3
Hz, 1 H, 4.95 (d, J:1.0Hz 471%8’ H, 4.61 (s, 2 H, 4.47 (s,
H, 4.25 (q, J = 7.1 Hz, 42§'@%{“e =7.1H, 2H, 3.84 (s, 2 H,
.72 (s, 2H) 226(s 3H) 200(s 3 H, 128(t,J 7.1 Hz, 3 H,
.25 (t, J = Hz, 3 H; M (ES) n12 589 155“62!2.}&[\!@) ). 77 HO2CvO | cEF3
Et02C \é\

PhyPPhCH,CI
S 0
20-A,44% |

NaHMDS, THF

18-C @ |
HO,C_
LIOH, THF, H,0 /\C\ /©/

90%
Compound 18

00 ﬁ 0

20-A
{2-Methyl-4-[3-phenyl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-acetic acid ethyl ester

A solution of benzyltriphenylphosphonium chloride (98 mg, 0.25 mmol) in

THF (2 mL) was treated with 1.0 M NaHMDS in THF (0.230 mL, 0.230 mmol) at

10 0°C for 30 min, and then a solution of 18-C (100 mg, 0.226 mmol) in THF (1 mL)
was added. The reaction mixture was allowed to warm up to room temperature,
stirred for 2 h, diluted with saturated NaHCO3, and extracted with Et20. The
extracts were dried, concentrated, and column chromatographed (EtOAc/hexane:
1/9) to give 52 mg (44%5 of 20-A as a mixture of E- and Z-isomers. Major

15 component (58% of the mixture): '"H NMR (300 MHz, CDCls) § 7.50 (d, J = 8.7
Hz, 2 H), 7.34-7.17 (m, 5 H), 7.11-7.06 (m, 2 H), 6.89 (d, J= 8.7 Hz, 2 H), 6.60
(d, J=8.4Hz, 1 H), 6.38 (s, 1 H), 4.80 (s, 2 H), 4.59 (s, 2 H), 4.24 (q, J= 7.1 Hz,
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S 0\ Conpound 19

{2- Met hyl - 4-[ 3-napht hal en- 1-yl -2-(4-trifluoronethyl -phenoxynet hyl)-allyl sul f
anyl ) - phenoxy}-acetic acid Follow ng general procedure 2 gave Conpound 19
(91%9 as a 1:1 mxture of E- and Z-isomers; 1H NWR (300 MHz, CDCl 3) 8
7.64666(m30H) 4.76 (s, 2H) 4.56 (s, 2H) 3.92 (s, 4 H, 3.68 (s,
2 H, 3.57 (s, H, 1.97 (s, H, 1.72 (s, H; M5 (ES) mz: 537

M H+ C Br Et 3N,
(0% Extipheets 2'3% & A°27F T TS B %%&%Sﬁb{zaéé%trao S
| CF3 EtO(K)lANat)OO THF, -78tOOC/ SQ 22%, 70% 22-C, 6% 0 NaOH, MCH,
H20 0 CF3 HO' pa100%~ 0 10 78 F3C O o0 22-A Acrylic

acid 4-trifl uowmﬁftmp%féﬁﬁzc’ésqféhe ﬂTBXtHf%)o i NMR (360 MKz, GREhYIBA phenol
(2.00 9, 12 P- 8L, binCrad 2169, 5 H), 7.11-7.06 (m, 2 H), 6.99 (d, J = 8.7 Hz, 2

5 H),6.72(s, 1 H), 652 (d, J= 9.1 Hz, 1 H), 4.76 (s, 2 H), 4.57 (s, 2 H), 4.25 (q, J
= 7.1 Hz, 2 H), 3.80 (s, 2 H), 2.16 (s, 3 H), 1.28 (t, J= 7.1 Hz, 3 H).

HOZCVO\@S o Q/cp
%

Compound 18
{2-Methyl-4-[3-phenyl-2-(4-trifluoromethyi-phenoxymethyl)-allylsulfanyl}-phenoxy}-acetic acid

Following general procedure 2 gave Compound 18 (90%). Major
component (58% of the mixture in E- and Z-isomers); "H NMR (300 MHz, CDCl3)
10 §7.46-6.40 (m, 13 H), 4.74 (s, 2 H), 4.28 (s, 2 H), 3.64 (s, 2 H), 2.07 (s, 3 H); MS
(ES) m/iz: 511 (M+Na”).
Minor component (42% of the mixture in E- and Z-isomers); 'H NMR (300
MHz, CDCls) 6 7.49-6.47 (m, 13 H), 4.69 (s, 2 H), 4.28 (s, 2 H), 3.75 (s, 2 H),
2.01 (s, 3 H).
15
Example XIX
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m.) at OC were added 3-bronopropionyl chloride (2.55 g, 14.9 mol ) and
triethylamne (3.4 nL, 24 mmol ). After stirring at roomtenperature
overnight, the 5 solvent was evaporated under reduced pressure. To the
residue was added Et20, and the solid was filtered and rinsed with Et20
The filtrate was washed wth water, dried, concentrated, and purified by
col um chromat ography to give 2.04 g (77% of 22-A as a yellowoil; tH NWMR
(300 MHz, CDCI3) 8 7.67 (d, J = 8.4 gg 32*\") 7.27 (d, J = 8.3 Hz, 2 H),
6.64 (dd J = 17.3, 1.2 Hz, 1 H), 6. 3308473 = 10 17.3, 10.4 Hz, 1 H), 6.06
(dd, J 10.4, 1.2 Hz, 1 H; O Etc 0 0 CF3 SO 22-B

3- (4- Et hoxycar bonyl nmet hoxy- 3- net hyl - phenyl sul f anyl ) - propi oni ¢ acid

4-trifluoronethyl-phenyl ester Fgllowi ng genef&lCywr g
(70% cl &PoiltO H NI\/R(3 , PHIBEGLBLHB 7. 65 (d, ' :
7.29 (s, 1 H, 7. d —:«—HzE—i——H) 7.2 f =18.9 Hz, 2 H),
6.65 (d, J =8.3 Iz, ¥ 9163(3 Q“EFWSI“"N q, J= : H, 3.16
(tJ:72Hz 2',24(tJ:72 2 H, 2.28 (s, 30 (t, J
7.1Hz 3 H; I\/S(ES) mz: 465 (M-Na+). 'EtOVvO | CF3 x2-C

{2 Met hy 4[3(4 ri

iC aC|d et Iester

t %rorﬁet | - phenoxy tc/- enyl sul fanyl [>pghenoxy} - acet
Toﬁ\s’ nof 22 40 ng, 1.22 mol) in THE (10
n) at -20C R/sHEJEBD 0.5 M T j@Orﬂ_ 1.5 mml) in toluene. The
m xture was 79 stirred at -28¢ for 1 h then allowed to warmup to 0C,

gquenched with saturated Ndékpounrdd pa )i oned between Et20 and water. The

organic |l ayer was dried, concentrate md purified by colum
chromat ography and preparative TLC

EtOZCvO\@ /©0F3
sTY o

21-A
{2-Methyl-4-[3-naphthalen-1-yl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-
phenoxy}acetic acid ethyl ester

A solution of (1-naphthylmethyl)triphenylphosphonium chloride (111 mg,
0.253 mmol) in THF (3 mL) was treated with 1.0 M NaHMDS in THF (0.230 mL,

5 0.230 mmol) at 0°C for 20 min, and then a solution of 18-C (100 mg, 0.226 mmol)
in THF (1 mL) was added. The reaction mixture was allowed to warm up to room
temperature, stirred for 3 h, concentrated, and column chromatographed '
(EtOAc/hexane: 1/10) to give 49 mg (38%) of 21-A as a 1:1 mixture of E- and Z-
isomers; *H NMR (300 MHz, CDCl3) § 7.82 (d, J = 8.1 Hz, 2 H), 7.76 (d, J= 8.2

10 Hz 2H), 7.569-7.566 (m, 3 H), 7.49-7.15 (m, 13 H), 7.09-7.06 (m, 3 H), 6.95;6.92
(m, 2 H), 6.83-6.80 (m, 3 H), 6.65 (d, J=8.2 Hz, 1 H), 6.29 (d, J = 8.3 Hz, 1 H),
4.95(d, J=1.0Hz, 2H),4.71 (s, 2 H), 4.61 (s,2H),4.47 (s, 2 H),4.25(q, J=
7.1Hz, 2H),4.23(q,J=7.1Hz, 2H), 3.84 (s,2 H), 3.72 (s, 2 H), 2.26 (s, 3 H),
2.00(s,3H),1.28 (t, J=7.1 Hz, 3H), 1.25 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 589

15 (M+Na").
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(SIA2) twice to give 44 nmg (8% of 22-C as a clear oil; '"H NVR (400 MHz,
CDCl 3) 5 57.59(d, J=8. 7THz, 2H), 7. 25(d, J=2. 2Hz, I H), 7. 20(dd, J=8.4,2.3Hz,1 H),
7.13 (d, J =8.6 Hz, 2 H, 6.63 (d, J =84 Hz, 1 H, 463 (s, 2 H, 4.36
(d, J = 2.0Hz, 1 H, 4.27 (q, J =7.1 Hz, 2 H), 416(d J=2.1Hz, 1H,
3.08 (t, J =7.5 Hz,2H),255(tJ:7.5Hz 2 H, 2.27 (s, 3 H, 1.30
(t, J=7.1 H, 3 H; MS(ES) mz: 463 (MtNa'). O HO-O CF3 S O Conpound 20
10
t2-Methyl -4-[3-(4-trifl ugppre henoxy) - bu -8Ryl sul f anyl ] - phenoxy}aceti
c acid Follow ng general proce 2 gave und 20 (100% clear oil); 1H
NI\/R(300|\/Hz CDCI3) 5 7.59 (d, 1Ny 7.24 (s, | H, 7.20 (d, J
8.2 Hz, 1 H, 7.12 (d, J—83Hz, 2|H) 666(d, J =8.2Hz, | H, 4. 67
(s,2H),4.36 (d, J= 1.9 Hz, 41 J=2.1 H, 1 H), 3.08 (t, J=

7.4 Hz,2H), 2.54(t,J- 15 7.4 Hz, 2H) 2.
(MtNa+). Exanple XXI 80 Scheme 23 O Cs . CH3CN 31 \ pp F3C\ C «C
Et3N. CH2CIZ F | OHC-Cl EtO'~lp 23-A B4 1-CSH OO0 EtOJI'O | Tebbe

Reagent EtOO0 0 O Compound 19
{2-Methyi-4-[3-naphthalen-1-yl-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-acetic acid

,— 3 H: M (ES) nfz: 435

Following general procedure 2 gave Compound 19 (91%) as a 1:1
mixture of E- and Z-isomers; "TH NMR (300 MHz, CDCl3) & 7.64-6.66 (m, 30 H),
4,76 (s, 2H), 4.56 (s, 2 H), 3.92 (s, 4 H), 3.68 (s, 2 H), 3.57 (s, 2 H), 1.97 (s, 3
5 H),1.72 (s, 3 H); MS (ES) m/z: 537 (M-H™).

Example XX

Scheme 22

Cs,C03, CH3CN

\©\ /”\/\ , EtgN, CH,Cl, \O\ S Eto/”\/O ﬁj\
SH

22-A, T7T%

o] 0]
Tebbe Reagent
GneBUTeos——tonsiNVen
THF, -78 to 0°C : /\)J\
' S/\/u\o s o

22-B,70% 22-C, 6%
)
NaOH, MeOH, H20
aOH, MeOH, H; Ho)l\/o,i /\/“\ :,CF
100% S O
Compound 20

10
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5~1 V' 1 S THE, -78 to 0aC\ 23-13, 75%p / CF 23-C, 21 0/a CF3 3 O
NaOH, MOH, HZOHO 1 100% 1 S"TO I -- Conpound 21 CF3 F3C Oi O-C 23-A
Chl oro-acetic acid 4-trifluoronethyl-phenyl ester To a solution of trifl
uor onet hyl phenol (300 nmg, 1.85 mml) in CH2C12 (5 m-) at OC were added
chl oroacetyl chloride (255 ng, 2.26 mmol) and 5 triethylamne (290 ng, 2.87
nmmol ). After stirring at roomtenperature overnight, the reaction mxture
was diluted with water and extrac ed with CH2Cl 2. The extracts were dri ed,

concentrated, and purified by cdl 3 ropt ography to give 370 ng (84% of
23Aasaye||ow0|l 1H NWVR (300 %%8768 (d,
J85H22H)728(dJ84H22H) 4. 32( Et O-O QJ CF3 23-B 10

[ 2- Met hyl -4-(4-trifluoronethyl - phenoxyz-ar bonyl met hyl sul f anyl ) - phenoxy] - acet i
c aci d et hyl ester 81 Fol hamﬁmldgaﬁfejbmknewlqmenwegee gave 23-B (75% cl ear
oil); HNIVR(300 MHz, CDCl3) 8 7.63 (d 8.6 Hz, 2 H) 7.3765, H) ,
7.34 (d, J = 8Tqa|sp_o|utioq_5>f trifluoromethylphenol (2 00 g, 12.3 mmol) in CH,Cl (2
mL) at 0°C were added 3-bromopropionyl chloride (2.55 g, 14.9 mmol) and
triethylamine (3.4 mL, 24 mmol). After stirring at room temperature overnight, the
5 solvent was evaporated under reduced pressure. To the residue was added
Et,0, and the solid was filtered and rinsed with Et;0. The filtrate was washed
with water, dried, concentrated, and purified by column chromatography to give
2.04 g (77%) of 22-A as a yellow oil; 'H NMR (300 MHz, CDCl3) § 7.67 (d, J = 8.4
Hz, 2H),7.27 (d, J=8.3Hz, 2 H), 6.64 (dd, J=17.3, 1.2 Hz, 1 H), 6.33 (dd, J =
10 17.3,10.4 Hz, 1 H), 6.06 (dd, J=10.4, 1.2 Hz, 1 H);

EtO/?J\/CJ (@] CF
CL 1LY

3-(4-Ethoxycarbonylmethoxy—3-methyl-phenylsﬁl“;-;ﬁyl)-propionic acid 4-trifluoromethyl-phenyl ester
Following general procedure 3 gave 22-B (70%, clear oil); 'H NMR (300
MHz, CDCl3) 8 7.65 (d, J= 8.5 Hz, 2 H), 7.29 (s, 1 H), 7.26 (dd, J= 8.3, 2.3 Hz, 1
H),7.21(d,J=8.7Hz,2H),6.65(d, J=83Hz,1H),4.63(s,2H),4.27(q,J=
15 7.1Hz,2H),3.16(t, J=7.2Hz, 2 H),2.84 (t, J=7.2 Hz, 2 H), 2.28 (s, 3 H), 1.30
(t, J= 7.1 Hz, 3 H); MS (ES) m/z: 465 (M+Na*).

Et OLO CF
@SAQO

22.C
{2-Methyl-4-[3~(4-trifluoromethyl-phenoxy)-but-3-enylsulfanyl]-phenoxy}-acetic acid ethyl ester

To a solution of 22-B (540 mg, 1.22 mmol) in THF (10 mL) at —20°C was
added 0.5 M Tebbe reagent (3.0 mL, 1.5 mmol) in toluene. The mixture was
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7.11 (d, J =8.5 H, 2 H, 6.65(d, J =84 Hz, 1 H, 464 (s, 2 H, 4.26
(g, 3 =7.1 Hz, 2 H, 3.73 (s, 2 H, 2.27 (s, 3 H, 1.29 (t, J =7.1 Hz, 3
H; M5 (ES) mz; 451 5 (MtNa+). O EtO)L-~-0 S| CF3 23-C

{2-Methyl -4-[2-(4-trifluoronethyl-phenoxy)-allylsul fanyl]-phenoxy}-acetic
acid ethyl ester To a solution of 23-B (180 ngr 0.421 nmol) in THE (1 ni)
at -78C was added 0.5 M Tebbe reagent (1.0 ni, O. 5 mml) in toluene. The

78 OC f h, 2 M NaCOH
Mseoue 18ied 4290 @ha R Rendr@wecp st Wit D0 dgbohen il el bt
over Na25r@4|?CI gﬁ@@%ﬂnfﬁ&%eﬁ@@nm{gofahe%wr cnhélafgé‘rmayaf RQsapay, to give 37

mg (21 9 as a clear ol 8 7.58" (d, J =
8.4 Hz 2cdn)c,enﬁ‘am @nd purifiey, bwc@@n(ld:thTnaiogfaPthand pnepara;tn@gTL(% J =28.5

. 4. 27 (0SS o aipp B4 jmiyievs) ofg2rcds §ald off 1Myt Fdgjitng %BC@() Ay
2.2 (. 710 (dlye08(hz2 F|)77 b5HE, J 3 2H) HzVB H)ESROVGE: J 4494, SlMa+) . 0 HO-O

oun

{ 2- Met hyl H)l 7[ 73 (dfl,-‘.t F|8f$ l:ﬂar arhtx B33 (dhdrroskd)Hz 1l ), 463 iy ), rfh%ﬁl&cy'} acetic

MR (300 AR IS Grd 428 (g A3 TRh s 210 a (I TBORH HE N b 58 4P 5% ) [ 1)
8.3 20 HZH222H)> 26667 L<7. S]I-Fz 8.Hy, bio7 (8, 81H), £.309t,(B= 721 H)z,34—|)4n|s((@sp = 2.4

Hz, 1 H),
m/z 463 (M+Na").

H Of]\/o CF
Wflsug,@

Compound 20
10 {2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-but-3-enylsulfanyl]-phenoxy}-acetic acid

Following general procedure 2 gave Compound 20 (100%, clear oil); H
NMR (300 MHz, CDCl3) 6 7.59 (d, J= 8.6 Hz, 2 H), 7.24 (s, 1 H), 7.20 (d, J = 8.2
Hz, 1 H), 7.12 (d, J = 8.3 Hz, 2 H), 6.66 (d, J = 8.2 Hz, 1 H), 4.67 (s, 2 H), 4.36
(d, J=1.9Hz, 1H),4.16 (d, J=2.1 Hz, 1 H), 3.08 (t, J= 7.4 Hz, 2 H), 2.54 (t, J =
15 7.4 Hz 2 H), 2.26 (s, 3 H); MS (ES) m/z: 435 (M+Na").

Example XXI
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82 (d, J =23 Hz, 1 H, 3.5 (s, 2 H, 2.26 (s, 3 H; M (ES) mz:
(MrNa+): FAB- FIRVS (M+). Cal cd 398.0800, found 398.0800. 5 Exanple
Scheme 26 McQRC | / CF3 Cs2008, CH3CN SH + CIO\ 26-A Cl 13-A CF3
Me02C | \ | LiOH HO2C/ S-O THF, HOS C C 80% 26-B 93% Conpound 22
Me02C CF3 S-O Cl 26-B

{3-Chl oro-4-[2-(4-trifluoronethyl -

ic acid net hyI ester Repl acing (4- Eéo 2- met hyl - phenoxy) - aceti c
et hyl

26- A (see WD 9932465) and foll ow ng general procedure 3 gave the ti
conpound 26-B (80%,; 1 H NVR (300 |>:/§:|Z CDCl 3) 5 7.C5804@H,ch = 8.5 Hz

(M+Na+) Anal . Calcd for C20H1BC F3032§A& 55, 75 H 421
3. 86.

H,

ester 1-Cwith 10 (3- chl or o- £

7 31 (d, Fs \2 loHz, +—H5—709dd, J 1,
Hg, C\‘ MO' ng &é'd @ B & 1 MHo 518 (d, J= 0.7 He,
| 467(s 2°®, 3.70 (s, 5H) 3,566 2 H FYs(E 5 nmz: 453

eund: C,

o) O
le)
EtO)J\/ O\@\ Tebbe Reagent EtO/u\/ \é\
o) _ o
S/\n/ \Q THF. 7810 0°C 23-C, 21% S/\[r \©\
0, -
23-B, 75% (o] CF : (] CFs

3

O
NaOH, MeOH, Hz0 Ho’u\/o\é\
S/\n/O
100%
Compound 21 CF,

ROU

23-A
Chloro-acetic acid 4-trifluoromethyl-phenyl ester

To a solution of trifluoromethylphenol (300 mg, 1.85 mmol) in CH,Cl; (5
mL) at 0°C were added chloroacetyl chloride (255 mg, 2.26 mmol) and
5 triethylamine (290 mg, 2.87 mmol). After stirring at room temperature overnight,
the reaction mixture was diluted with water and extracted with CH,Cl,. The
extracts were dried, concentrated, and purified by column chromatography to
give 370 mg (84%) of 23-A as a yellow oil; '"H NMR (300 MHz, CDCI3) 6 7.68 (d,
J=85Hz 2H),7.28 (d, J=8.4 Hz, 2 H), 4.32 (s, 2 H).

23-B
10 [2-Methyl-4-(4 -tnﬂuoromethyl phenoxycarbonylmethylsulfanyl)-phenoxy]-acetic acid ethyl ester

81

421
XXI |
CF3

phenoxyrret hyl ) -al | yl sul fanyl ] -phenyl } - acet

acid

t ophenyl ) acetic acid nethyl ester

tle

2 H,
= 8.1

55. 58;



83 3 HO2CI ~ A CF S-O\ Conpound 22

{3-Chloro-4-[2-(4-trifluoronethyl
ic acid Follow ng general

MHz,
J
H)
H) ;
3. 87
LAH,
CF3

- phenoxynet hyl ) -al | yl sul fanyl ] - phenyl } - acet
procedure 2 gave Conpound 22 (93% ; 1H NMR (300

CDCI3) 3 7.52 (d, J =8.7 Hz, 2 H), 7.31 (d, J =1.7 H, 1 H), 7.28 (d,

=81 Hz, 1 H, 7.08 (dd, J = 8.1, 117Hz lH), 6.96 (d, J:87Hz
5.24 (s, 1H, 55.19 (s, 1 H, 4.66 (s, 2 H, 3.71 (s, ,357

R L T

2

(s,

2

THF , 2 oy 2 NaH THE ~
@2005’“*%% 83%%@3 Msé 6ooglgtgcﬁ)llo7 g?qﬁ E'g P34 65?4 g%z“éi%) CF3 Li OH
H02C~0 CF7.14\(d, J.= BHEHZH2 ®)SE684d 2 8-84 5EYH 3996 ﬁ?lo([$p81h|1)c;l422§ (GHO=CH1

Hz, 2 H),3.73 (s, 2 H),2.27 (s, 3 H), 1.29 (t, J = 7.1 Hz, 3 H); MS (ES) m/z; 451
5  (M+Na").

{2—Methyl-4-[2—(4-triﬂuoromethyl-phenoxy)z-?z;;lt;lsu|fanyl]—phenoxy}-acetic acid ethyl ester
To a solution of 23-B (180 mg, 0.421 mmol) in THF (1 mL) at -78°C was
added 0.5 M Tebbe reagent (1.0 mL, 0.5 mmol) in toluene. The mixture was
stirred at —78°C to 0°C for1 h, quenched with 6 drops of 2 M NaOH aqueous
10  solution, and filtered through Celite. The filtrate was dried over Na;SOs,
concentrated, and purified by column chromatography to give 37 mg (21%) of 23-
'C as a clear oil; "H NMR (400 MHz, CDCls) § 7.58 (d, J=8.4 Hz, 2 H), 7.29 (s, 1
H), 7.25(d, J=2.4 Hz, 1 H), 7.09 (d, J = 8.5 Hz, 2 H), 6.64 (d, J= 8.4 Hz, 1 H),
4.64 (s,2H),4.40(d, J=2.0Hz,1H),4.27(q, J=7.1Hz 2H),4.19(d, J=2.0
15 Hz, 1 H),359(s,2H),227 (s, 3 H),1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 449

(M+Na").
O
HO/U\/O\@
O
S
/\n/ \©\CF

Compound 21
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxy)-allylsulfanyi]-phenoxy}-acetic acid

Following general procedure 2 gave Corhpound 21 (100%, clear oil); 'H
NMR (300 MHz, CDCl3) 8 7.58 (d, J = 8.5 Hz, 2 H), 7.27 (m, 2 H), 7.09(d, J= 8.3
20 Hz,2H) 667(d, J=81Hz 1H),469(s,2H),4.40(d,J=24Hz 1H) 4.19
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28-B (1- Hydroxynet hyl -cycl opropyl )-nmethanol To a solution of dinethyl

1, 1-cycl opropanedi car boxyl ate 28-A (791 ng, 15 5.01 mmol) in Et20 (20 m -)
at 0C was added |ithium al um num hydride (569 ng, 84 15.0 mmol)

porti onwi se. The reaction m xture was stirred at roomtenperature for 4 h
and quenched with saturated Na2SO4 at OC. The precipitated solid was
filtered and washed with THF. The filtrate was concentrated and purified by

| hr ormat hy (EtOAc) to give 440 869, of 28-B. 1H., 300 5
Vi, GOl 49, 6= 08172 MB 359 (52901 @26 (6. B, bISIGE STz 305 (AT B 2: 125

( MtNa+) . + 28 | i d

1- met hanegﬁﬁfﬁg\@? ())Xér?&dh%%wg%{ﬁ%%%ml ester To a solution of 28-B
(440 ng, 4.31 mmol) in CHRCI 2 (6 nL) at 0OC were added Et3N (2.59 nL, 17.2
mmol ) and a sol ution of nethanesulfonyl chloride 10 (1.48 g, 12.9 muol) in
CH2Cl 2 (4 nmL). The m xture was stirred at roomtenperature for 2 h and
diluted with 1.0 N HCl. The organic | ayer was separated and the agueous

| ayer was extracted with CH2CI2 (x 3). The conbi ned organic phases were
dried, sconcentrated, and col um chexapiglgne@hed (Et OAc/ hexane: 1/1) to
providé 901 ng (81% of 28-C, 1H NWR (300 MHz, CDCI3) 6 4.17 (s, 4 H), 15
3.06 (s, 6 H, 0.83 (s, 4 H; M5 (ES) mz: 281 (MtNa+). CF3 Mso~0 \ / 28-D
Met hanesul fonic acid 1-(4-trlfluoronethyl-phenoxymethyl)-cycl opropyl net hyl
ester To a suspension of NaH (44 nUgcherhe?80l; 60%in mneral oil) in THE (1
m.) was added a solution of 4-trif | uoronethyl phenol (178 ng, 1.10 mmol)

in THE

| CF4

MeOZC/\Q\ Q/ Cs,C03, CHaCN
SH + Cl/\[(\o

26-A Cl 13-A

CFs CFs
MeO,C LOH HO.C /@
S/\[(\O — S/\H/\o
cl cl
80%, 26-B 93%
Compound 22
CF3
MeO,C /@
Cl

. 26-B
{3-Chloro-4-[2-(4-triflucromethyl-phenoxymethyl)-allylsulfanyl}-phenyl}-acetic acid methyl ester

Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
10  (3-chloro-4-mercaptophenyl) acetic acid methy! ester 26-A (see WO 9932465)
and following general procedure 3 gave the title compound 26-B (80%); "H NMR
(300 MHz, CDCl3) 8 7.53 (d, J=8.5 Hz,2 H), 7.31 (d, J= 1.8 Hz, 1 H), 7.29 (d, J
=8.1 Hz, 1 H), 7.09 (dd, J= 8.1, 1.9 Hz, 1 H), 6.96 (d, J= 8.5 Hz, 2 H), 5.23 (s, 1
H), 5.18 (d, J= 0.7 Hz, 1 H), 4.67 (s, 2 H), 3.70 (s, 5 H), 3.56 (s, 2 H); MS (ES)
15 miz: 453 (M+Na"). Anal. Calcd for C2oH1sCIF303S: C, 55.75; H, 4.21. Found: C,
55.58; H, 3.86.

83



(1 m). After stirring for 30 mn at roomtenperature, the mxture was
transferred 20 to a flask containing a solution of 28-C (310 ng, 1.20 mmol)
in DM (2 nmL). The resulting mxture was refluxed for 6 h and allowed to
cool to roomtenperarure, diluted with water, and extracted with Et20. The
extracts were dried, concentrated, and columm chromat ographed

(Et CAc/ hexane: 1/4) to give 141 ng (40% of 28-D; 1H NVWR (300 MHz, CDCI 3) 5
7.54 (d, J =87 H, 2 H, 6.96 (d, J= 25 8.6 Hz, , 4.26 (s, 2 H, 3.92

(s, 2 H, 2.97 (s, 3 H), 0H§2 H , 0.7jj® H; M5 (ES) mlz: 347
8-E
80X yl )= cycl opr opyl net hyl sul fanyl ] -

(MtNa+). 85 Et02C _'0 CF3 ~ S~O
{2-Methyl -4-[1-(4-trifluoronethyl

ol I owillng general procedure 3 gave 28-E
(55%; 'H NVR (300 Mz, CDCI3) 8 7.3 £O%d§§= 8.6 Hz, 2 H, 7.20 (d, J = 1.8

phenoxy}-aceti c acid ethyl ester
gz 501(d ’J7:15 é%’g&mﬂ[ - “’%'21?°"§§‘e'(‘¥"ph§“°?|‘5met )?Hﬁé“?'gnyl%henjy'?':aig‘iﬁgc“%’ H)2 H%{ 91

(s, 2 H, 3.05 F(cﬁlow?n en@raiﬁrdc‘édu% ﬁ%;avéc%ﬁnﬁéund 22623%3”4—! Nl\lﬂR
0.65-0.55 (m mz: 477 Anal for H25F304S

C, 60.78; MHZSCDGIa)I?OZIM(dGJ =607 bz, 2HH), 3.3413(d, JFD!Z(ZIPHZI‘DHQ;FBZB@ :J €8pound 23

phenoxy] - dtett B9-4c08 Caol BT ol i dHCRAB Y el oo T BER B iR 257

(7 93‘(’)/0 ( 55, Hlé\"’t@(é 310925'%"66 (Q%CI-F;)s 81 Qs GZH§ bs 87 {sl hy; Msﬁ}@s@ %/zJ4$ 8. 7HZHZ 22H)H?

6.52 (d, J(wma,mal €Cal f0403§§41@§":3@33|—63, 54, 7§1H(§872 FH)Jnd30064(4§ H2 H),
2.16 (s, 3;H), 0.66-0.56 (m 4 H: M5 (ES) mz: 449 (MNa+).

Example XXIiI
10 \
Scheme 28
MsCl, EtaN
Me020KCOZMe LAH, THF HO/X\OH S 3 Mso/X\OMs
CH,Cl,
28-A 28-B, 86% 28-C, 81%
Cs,C03, CH3CN
NaH, THF C _CFj e e
- O
HO—@—CFa MsO/X\O Eto)j\/o\é\
28-D, 40% 1-C
EtO,C._ 0
S L e Gy oy
28-E, 55% 92%
Compound 23
28-B

(1-Hydroxymethyl-cyclopropyl)-methanol
To a solution of dimethyl 1,1-cyclopropanedicarboxylate 28-A (791 mg,
15 5.01 mmol) in Et20 (20 mL) at 0°C was added lithium aluminum hydride (569 mg,
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15 Exanmple XXIV 86 Schene 29 pp 0 0 HOH EtO Ot /\I EtO OCEt LAH, THE
Cs2CO3, MEK 29-A, 70% 29-B, 92% Cs2C03, CH3CN Et 02CvOL MsClI, Et3N MsO OVs
0 SO CH2CI2 EtO~p | 29-D, 35% 29-C, 96% 1-C SH Et 02C-0 CF3 (Cs2C(8,
CH3CN Li OH, THF, H2O HO CF3 29-E, 3% 1-102C11,110 CF '3 S ~0 / 90/a
Compound 24 0 0O Et0 CEt 29-A 2,2-Dipropyl-malonic acid diethyl ester A

m xture of diethyl propyl mlonate (2.02 ng, 1.00 mmol), 1-iodopropane

15.0 mmo!) portionwise. The reaction mixture was stirred at room temperature

for 4 h and quenched with saturated Na,SO, at 0°C. The precipitated solid was

filtered and washed with THF. The filtrate was concentrated and purified by

column chromatography (EtOAc) to give 440 mg (86%) of 28-B; "H NMR (300
5  MHz, CDCl3) 6 4.02 (s, 2 H), 3.56 (s, 4 H), 0.48 (s, 4 H); MS (ES) m/z: 125

(M+Na™). \
MsO/X\OMs

28-C
Methanesulfonic acid 1-methanesulfonyloxymethyl-cyclopropylmethyl ester

To a solution of 28-B (440 mg, 4.31 mmol) in CH2Cl, (6 mL) at 0°C were
added EtaN (2.59 mL, 17.2 mmol) and a solution of methanesulfonyl chloride
10 (1.48 g, 12.9 mmol) in CH2Cl2 (4 mL). The mixture was stirred at room
temperature for 2 h and diluted with 1.0 N HCI. The organic layer was separated
and the aqueous layer was extracted with CH2Cl; (x 3). The combined organic
phases were dried, concentrated, and column chromatographed (EtOAc/hexane:
1/1) to provide 901 mg (81%) of 28-C; 'H NMR (300 MHz, CDCl3) § 4.17 (s, 4 H),
15 3.06 (s, 6 H), 0.83 (s, 4 H); MS (ES) m/z: 281 (M+Na*). |

MsO/X\O

28-D
Methanesulfonic acid 1-(4-trifluoromethyl-phenoxymethyl)-cyclopropylmethyl ester

To a suspension of NaH (44 mg, 1.1 mmol; 60% in mineral oil) in THF (1

mL) was added a solution of 4-trifluoromethylphenol (178 mg, 1.10 mmol) in THF
(1 mL). After stirring for 30 min at room temperature, the mixture was transferred

20 to a flask containing a solution of 28-C (310 mg, 1.20 mmol) in DMF (2 mL). The
resulting mixture was refluxed for 6 h and allowed to cool to room temperarure,
diluted with water, and extracted with Et,O. The extracts were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/4) to give 141 mg
(40%) of 28-D; 'H NMR (300 MHz, CDCls) & 7.54 (d, J = 8.7 Hz, 2 H), 6.96 d,J=

25 8.6Hz, 2H), 4.26 (s, 2 H), 3.92 (s, 2 H), 2.97 (s, 3 H), 0.802 (s, 2 H), 0.798 (s, 2
H); MS (ES) m/z: 347 (M+Na*).
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5 (255 ng, 1.50 mmol), and Cs2CO3 (424 ng, 1.30 mmol) in 2-butanone (5 nl-)
was heated at 70C for 15 h and filtered. The filtrate was concentrated and
col um -chr omat ogr aphed ( Et OAc/ hexane: 1/19) to give 170 mg (70%9 of 29-A;, 1H
NVMR (300 MHz, CDCI3) S 4.17 (g, J =7.1 Hz, 4 H, 1.88-1.82 (m 4 H),
1.25-1.12 87 (m 4 H, 1.24 (t, J =7.1 H, 6 H, 0.92 (t, J =7.2 Hz, 6 H);
M5 (ES) mz: 267 (MtNa+). HOH 29-B 2,2-Di propyl-propane-1,3-diol To a
suspensi on of |ithium alum numhydride (52 ng, 1.4 mmol) in THE (1 5 m-)
at 0C was added a sol utigmef 29-A (167 ng, 0.684 gppl) in THF. The
reaction nixture was stirréd 4t N t enper at or 2 h, quenched with
water (0.1 nml-) at OC, and dil utegd w O—|(01rrL) and water (1
m.). The precipitated solid was filter and washed with MeOH CH2Cl 2. The
filtrate was concentrated and purified kygcol um chronmatography

(GEED, 02\(73/ ?ex{él %ﬂyly %})(ﬂtrﬁluéfgmahw ﬁ;eﬂi@c}m@iﬁyl)(-c%o@ro@fme@‘@hﬁfanylﬁ)h%y}(a%&g aMi{ém{_D%l 3)
(ES) mlz: 183 (M+Na+). MsOvs J29-C Met hanesul fonic acid

2- met hanesul fom|owm@geq¢ra2pmcepwe3)gmq28@(E@r%yrdHawa (B00dviHz2f 29-B (96

%!irbl g) gnd%&ﬂh%%s@%?&mif %&Hér?aﬂ) 28%% 183'%(1?1@'5#% {d% %?%18141 ;tzﬁr gowas
stirred alyg qom o), EgBIa ves for 2! h6%03deL A2 ), S8 R) The

organi ¢ | ayér s ‘separ at ed and e aq eous ayer was racte wlth CH2Cl 2
(x 3). Thdqgedrii.nddiz,d* gard.e1 ﬁfheﬁslé}s e s, Arip @, 17 (agﬁdéhﬂr%& édy =ahdl Hzol um

ST o0 SRRk XSRSkt W] Fpa BT o 20°C 14 e

Ca3HasF304S: C, 60.78; H, 5.54. Found: C, 60.98; H, 5.43.

SR

Compound 23
{2-Methyl-4-[1-(4-trifluoromethyl-phenoxymethyl)-cyclopropylmethylsulfanyl]-phenoxy}-acetic acid

10 Following general procedure 2 gave Compound 23 (92%); 'H NMR (300
MHz, CDCls) 6 9.67 (brs, 1 H), 7.49 (d, J = 8.7 Hz, 2 H), 7.20 (s, 1 H), 7.16 (dd, J
=8.4,2.1 Hz, 1 H), 6.87 (d, J=8.6 Hz,2 H), 6.52 (d, J = 8.4 Hz, 1 H), 4.58 (s, 2
H), 3.91 (s, 2 H), 3.06 (s, 2 H), 2.16 (s, 3 H), 0.66-0.56 (m, 4 H); MS (ES) m/z
449 (M+Na®).

15

Example XXIV
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20 1.28 (m 8 H), 0.96-0.91 (m 6 H; M5 (ES) mz: 339 (MtNa+). 88

EtQ2C, ,,0\ | SO i~ M 29-D

[ 4- (2- Met hanesul f onyl oxynet hyl - 2- propyl - pent yl sul fanyl ) - 2- et hyl - phenoxy] - ac
etic acid ethyl ester Follow ng general procedure 3 gave 29-D (35% ;' H NWR
(300 MHz, CDCI3) 8 7.23 (d, J = 1.6 Hz, 1H) 7.19 (dd, J =8.5, 2.1 Hz, 1
H),6.62(d,J:8.4HzIH),461(52 , 4.25 (q, J =7.1 Hz, 2 H,
4.06(5,2H),2.89(s,2|—|) 2885(é %226(5 3 H, 136124(m
8 H, 1.29 (t, J = 7.1 Hz, , ¢hems Hz, 6 H; M5 (ES) m z:
469 (MrNa+). Eto02C~0 CF3 \ I SI 29-E ‘
{2-Met hyl -4-[2-propyl -2-(4-t(fl uororret hyl - phenoxynet hyl ) - pent yl sul fanyl ] - phe
noxy) -acetic gcigyethyl ester A mxtgirepof 29-D (78 ng, 0.17 mmol), Cs2CC8
(111 ng, 0.34 1), anq/t/r\Lquoro th Iphenol (r85 Yo oaol ) in CH3CN
t10_over ni gm EtQDr LAR T 0
trifluoromethyllphenol (@xo/Mek 0. 52 ) wer e ad ed
refluxed for 24 h} TLC showed very | k.amount of the Séégug product and
a large anmount of starting material 9-Aypore CS2CO3 (111 41 mml ) and
trifluoromethyl phenol (85 ng, 0.52 nmol) were added, and the m xture was
refluxed for another 24 h. 15 Water was added, and the m xture was extracted
with Et20 (x 3). The extracts wer@s,do4, eﬂaCMoncergtogt edp_and col um

chr omat ogr gplae @1, NEt OMsdhe Msl/ T/% 29 E; '"H NWR

(400 MHz, CDOF3)—8 7.47 (d, J = 715(s ) ,ﬁ]
8.4, 1.8 Hz,CHCH), 6.81 4d,\J = %@6 43 (d 3%,,3
4.49 (s, 2 H), 424(q,zg£967,0 Hz, 6.(s, 06

Et0,C._
Cs,C0O3, CHaCN /©/ LIOH, THF, Ho0
O—QCFa 29-E, 3% 7<L

Hos0_ ﬁl 0

90%
Compound 24

EtO OEt

29-A
2,2-Dipropyl-malonic acid diethyl ester

A mixture of diethyl propylmalonate (2.02 mg, 1.00 mmol), 1-iodopropane
5 (255 mg, 1.50 mmol), and Cs,C03 (424 mg, 1.30 mmol) in 2-butanone (5 mL)
was heated at 70°C for 15 h and filtered. The filtrate was concentrated and
column chromatographed (EtOAc/hexane:1/19) to give 170 mg (70%) of 29-A; 'H
NMR (300 MHz, CDCl3) 6 4.17 (g, J = 7.1 Hz, 4 H), 1.88-1.82 (m, 4 H), 1.25-1.12
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20 H), 2.14 (s, 2 H), 1.43-1.39 (m 4 H), 1.30-1.20 (m 7 H), 0.89 (t, J =
7.1 Hz, 6 H: M (ES) mz: 535 (MrNa'). 89 HORCl IOCF3 & ?'T | / Conpound
24

{2- Met hyI -4-[2-propyl -2-(4-trifluoronethyl - phenoxynet hyl } pentyl sul fanyl ] -phe
noxy}acetic acid Follow ng general procedure 2 gave Corrpound 24 (90%; 'H
NI\/R300IVHz CDCI3) 5 7.45 (d, J = 8.5 Hz, H, 7.09 (s, 7.06 (m |

2 ’976(30 g P01 gl ey £ o, %9%@3@-(7?2 Hg %"‘6 @%&E@% 8755 2o

(t, J 6(M+Na).6 H; M5 (ES) miz: 507 (MtNa+). Exanple XXV Scheme 30
EtOZC?O / CF3 (MeOCH2CH2)2NSF3 \ S-"-~"O EtOH 18-C 0 Et2C, __ ~O\ | CF3
LIOH, THF, H20O S"X 30-A, 92% F F OA CF3 91 %\ | S')~0 10 Conpound
25 F F 90 EEQ2C. OCF3 F F 30-A :

{4-12,2-Di fluoro-3-(4-trifluoronethyl/pheqoxy)-propyl sul fanyl]-2-nethyl - phen
oxy)-acetic acid ethyl ester 29.8

2,2-Dipropyl-propane-1,3-diol
To a suspension of lithium aluminum hydride (52 mg, 1.4 mmol) in THF (1
5 mL) at 0°C was added a solution of 29-A (167 mg, 0.684 mmol) in THF. The
reaction mixture was stirred at room temperature for 2 h, quenched with water
(0.1 mL) at 0°C, and diluted with 5.0 M NaOH (0.1 mL) and water (1 mL). The
precipitated solid was filtered and washed with MeOH/CH,Cl,. The filtrate was
concentrated and purified by column chromatography (EtOAc/hexane: 1/1) to
10 give 101 mg (92%) of 29-B; 'H NMR (300 MHz, CDCl3) & 3.57 (s, 4 H), 2.47 (s, 2
H), 1.26-1.23 (m, 8 H), 0.95-0.90 (m, 6 H); MS (ES) m/z: 183 (M+Na").

Mso?ionns
29-C
Methanesulfonic acid 2-methanesulfonyloxymethyl-2-propyl-pentyl ester
To a solution of 29-B (96 mg, 0.60 mmol) in CH.Cl> (1.5 mL) at 0°C were
added Et3N (0.334 mL, 2.40 mmol) and methanesulfonyl chloride (207 mg, 1.81
15 mmol). The mixture was stirred at room temperature for 1 h and diluted with

saturated NaHCOz3. The organic layer was separated and the aqueous layer was
extracted with CH2Clz (x 3). The combined organic phases were dried,
concentrated, and column chromatographed (EtOAc/hexane: 1/1) to provide 182

mg (96%) of 29-C; 'H NMR (300 MHz, CDCl3) & 4.04 (s, 4 H), 3.04 (s, 6 H), 1.31-
20 1.28 (m, 8 H), 0.96-0.91 (m, 6 H); MS (ES) m/z: 339 (M+Na®).
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A reaction m xture of 18-C (50 ng, 0.11 mmol ), [bis(2

nmet hoxyet hyl )am no] sul fur trifluoride (49 ng, 0.22 nmol), and et hanol
(0.0012 L, 0.022 mmol) in CH2CAI2 (2 mM-) was stirred at roomtenperature
for 14 h, then 5 diluted with saturated NaHCO3 until CO2 evol uti on ceased.
The m xture was extracted with CH2Cl 2, and the extracts were dried,
concentrated, and colum chromat ographed (Et QAc/ hexane: 1/7) to provide 47
ng (92% of 30-A; 1H NVR (300 MHz, I3) 57.52 (d, J =87 Hz, 2 H, 7.24
(s,lH),721(dd J = 8. 472 H, 6.82 (d, J = 8.7 Hz, 2 H), 6.47
(d. J = 8.4 H, ,450'6' ‘Z/I%HZ 2010 4.22 (m 4 H, 342 (1,°] =
.1 Hz, 2 H, 216(s 3 , 1.28 7, H23H) M5 (ES) mlz: 487
Na'). Anal. Calcd for CZlH21F5048 C, S5434; 'Ylf Found: C, 54.52;
4.55. H2CV0 CF3 S~~0O F F Compound 25
-[2,2-Difluoro-3-(4-trifluoronethyl-phefioxy)-propyl sul fanyl ] -2-met hyl - phen
y)-acetic acid 15 Fol |l ow ng gener ats-pr ocedure 2 gave Conpound 25 (91%;
NVR ( 3@e- Mﬁaneﬁmﬁlnﬁ))xy&ew Apforfybpentylslifanlyl)-2-heBl-phenoxy]-acet®. Bididthyl edteH) , 7. 21

2 H, 6.81 J = 8. , 4 56 2
4. 5')5 (t, F omnagﬁaeragp%ceduge%a(?‘21836?%519 ¥ WNWOW (S
ES I O \ I \ I
%?%ﬁ%%%ﬁ@ oA GREIHPLIPRY o phole ST ORGL Ol |
Hz, 1 H), 4.61 (s, 2H),4.25(q, J = 7.1 Hz, 2 H), 4.06 (s, 2H) 2.89 (s, 2H) 2.88
5 (s, 3H),2.26 (s, 3 H), 1.36-1.24 (m, 8 H), 1.29 (t,J=71Hz,3H),1.20(, J=7.0
Hz, 6 H); MS (ES) m/z: 469 (M+Na™").

EtOZC\/O\@\ /©/cr=
sj>ﬂ\\o

29-E
{2-Methyl-4-{2-propyl-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyl}-phenoxy}-acetic acid ethyt ester

A mixture of 29-D (78 mg, 0.17 mmol), Cs,CO;3 (111 mg, 0.341 mmol),
and trifluoromethylphenol (85 mg, 0.52 mmol) in CH3CN (2 mL) was refluxed
10 overnight. More Cs2CO3 (111 mg, 0.341 mmol) and trifluoromethylphenol (85
mg, 0.52 mmol) were added, and the mixture was refluxed for 24 h. TLC showed

3I><J>" ;b

(

_95\;’“%‘0"“1’“!—‘

900

very small amount of the desired product and a large amount of starting
materials. More Cs2COs (111 mg, 0.341 mmol) and trifluoromethylphenot (85
mg, 0.52 mmol) were added, and the mixture was refluxed for another 24 h.

15 Water was added, and the mixture was extracted with Et,O (x 3). The extracts
were dried, concentrated, and column chromatographed (EtOAc/hexane: 1/9) to
provide 3 mg (3%) of 29-E; 'H NMR (400 MHz, CDCl3) § 7.47 (d, J = 8.7 Hz, 2
H), 7.15 (s, 1 H), 7.11 (dd, J= 8.4, 1.8 Hz, 1 H), 6.81 (d, J = 8.6 Hz, 2 H), 6.43 (d,
J=84Hz,1H),449(s,2H),4.24(q,J=7.1 Hz, 2 H), 3.76 (s, 2 H), 3.00 (s, 2

20 H), 2.14 (s, 2 H), 1.43-1.39 (m, 4 H), 1.30-1.20 (m, 7 H), 0.89 (t, J = 7.1 Hz, 6 H);
MS (ES) m/z: 535 (M+Na").
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LIOH, THF, H20/ S~0 0 \  90% Conpound 26 Et02C 1~10 I \ / I CF3 / S OXO O
\ 31-A {2-Methyl-4-[2-(4-trifluoronethyl-ph

enoxynet hyl )-[ 1, 3) di oxan-2-yl met hyl su I fanyl]- phenpxy}-acetic acid ethyl
ester A mxture of 18-C (270 ng, 0.611 mml) and trinethylsilyl chloride
(265 5 ng, 2.44 mmol) in 1, 3-propanediol (1 nmL) was stirred at room
tenperature overnight, diluted with 5% NaHCO3, and extracted with Et20. The

extracts were washed with 5% NaH and brine, dried, and concentrated to
give the crude 31-A tHHIR (30 , CDCI3) 5 7.48.(d, J = 8.8 Hz, 2 H),
7.19 (m 2 H), 6.8 (d, J =268 2 H), 6.4 00, J = 8.4 Hz, 1 H), 4. 48

(s, 2 H, 424 (q, J =7.1 Hz, 2 o
(s, 2 H, 2.14 (s, 3 H, 1.90 (m 1 (m 1 H, 1.28 (t, J = 7.1 Hz,
3 H; M5 (ES) mz: 523 (MtNa'). HO2CvO CF3 OO\ Conpound 26
{2-Methyl -4-[2-(4-trifluoromethyl-phenoxynethyl)-[1,3]di oxan-2-yl nethyl sul fa
nyl ] - phenoxy}-acetic acid 92 Fol | o¥#mReuBdefer al procedure 2 gave Conpound 26
(909 ; fH NeAe(3BH[2-Ibhy)-2-(4-trifluoromethyl-phenoxymethyl)-pentylsulfanyl]-phenoxy}-acetic acid

(I-:lzD,Cl 3) 87. 42( g6‘1:@30\1@H%¢5£p1gr7ahé%%§8ur§%av% g’gﬁéﬁ"i%@sﬁém é'? [\@;R%gq% J= 2 06
o . 2SI s 94 65zl 18 (R o (951 YOl o Exampl <
8.5 Hz, 2 H), 6.44 (m, 1H), 4.34 (s, 2H),3.75 (s, 2 H), 2.97 (s, 2 H), 2.05 (s, 3
5 H), 1.41-1.38 (m, 3 H), 1.33-1.19 (m, 5 H), 0.88 (t, J = 6.9 Hz, 6 H); MS (ES) m/z:
507 (M+Na").

H, 3.94 (m 4 H), 3.48

— O)

Example XXV
Scheme 30

Et02C \@ /@ (MeOCHZCHZ)ZNSF3

EtOH
18-C
EtO,C._- @\ /@/ LiOH, THF, Hzo
30-A, 92%
Ki O
91%
10 Compound 25
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Schene 32 Et02CvO/ | / | CF3 Me3S(O I, NaH Et02C-0 CF3 \ SO\ DM - ~ 18-C
0 32-A, 40% 0 EtRCVOI1 \ / | CF3 H2SO»4, Acetone S--r0O 0 HO2CvO/ | CF3
LIOH, THE, H20 S*™0 \ 90%\/~I Conpound 27 OT Et0 C OCF3 0 32A
{2-Methyl -4-[2-(4-tri

| uor onet hyl - phenoxynet hyl ) - oxi r anyl net hyl sul f anyl ] - phenoxy}-acetic acid
ethyl ester 10 A m xture of trinethylsulfoxoniumiodide (69 ng, 0.31 nmol)
and NaH (10 ng, 0.25 mmol; 60%in, mneral oil) in DVMSO (0.5 m-) was
stirred at room tenperat f 1l h, and then a sgfution of 18-C (100 ny,
0.226 mol ) in DVSO (0_5‘%!{?{%\/% gded. The ietfn m xture was heated at
- 60C for 2 h, quenched wth watw s asi 2d wth Et20. The extracts
were dried, 93 concentrated, and purifi Dy~ col utm chr omat ogr aphy

(Et OAc/ hexane: 1/4) to afford 41 ny (agf %9 of 32-A; 1H NWMR (300 MHz, CDCI 3)

8 7.52 (d,,..=.8,. 2 7 V= 18 e ) i = 8.4,
2.1 He, (1{‘ﬂ%',z"’&ég%'é(jg,"‘"h‘°r%”k‘%'f’y§p']f|§ﬂ§‘y)(z°q°p ,'f_%“'.?’&{“ F’%f prbrdlyec “%;c,d%%ﬁt,g 4.56
Ss 2 H, 4.37A(F8actlorniiRtufe b218-C (5D,md, @31 (amol), fpis27. 1 Hz, 2 H), 4.00 (d,

= 10.6 Hz, 1 Dol uiubtad dFingt oz 225 43
methoxyethyl)amino]sulfur trifluoride (49 mg, 0.22 mmol), and ethanol (0.0012

mL, 0.022 mmol) in CH2Cl, (2 mL) was stirred at room temperature for 14 h, then

5 diluted with saturated NaHCOj3; until CO; evolution ceased. The mixture was
extracted with CH2Cl,, and the extracts were dried, concentrated, and column
chromatographed (EtOAc/hexane: 1/7) to provide 47 mg (92%) of 30-A; "H NMR
(300 MHz, CDCl3) 8 7.52 (d, J=8.7 Hz, 2 H), 7.24 (s, 1 H), 7.21 (dd, J= 8.4, 2.0
Hz, 1 H), 6.82 (d, J =8.7 Hz, 2 H), 6.47 (d, J= 8.4 Hz, 1 H), 4.50 (s, 2 H), 4.29-

10 4.22(m,4H),3.42(t, J=14.1Hz 2 H), 2.16 (s, 3 H), 1.28 (t, J = 7.1 Hz, 3 H);
MS (ES) m/z: 487 (M+Na"). Anal. Calcd for C21H21F504S: C, 54.31; H, 4.56.
Found: C, 54.52; H, 4.55.

s o
FF

Compound 25
{4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propylsulfanyi]-2-methyl-phenoxy}-acetic acid

15 Following general procedure 2 gave Compound 25 (91%); "H NMR (300
MHz, CDCls) § 10.47 (brs, 1 H), 7.51 (d, J = 8.6 Hz, 2 H), 7.21 (m, 2 H), 6.81 (d,
J=8.6 Hz, 2 H), 6.49 (d, J=8.3 Hz, 1 H), 4.56 (s, 2 H), 4.25 (t, J= 11.1 Hz, 2 H),
342 (t, J=14.1 Hz, 2 H), 2.15 (s, 3 H): MS (ES) m/z: 459 (M+Na").

20 Example XXVI
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14.2 Hz, 1 H), 2.81 (dd, J

2.20 (s, 3 H, 1.29 (t, J

|l /1 cFR3 SO O -f- 32-B
(4-12,2-Dinmethyl -4-(4-trifluoronethyl-phenoxynet hyl)-[1, 3] di oxol an-

4-yl met hyl sul fanyl ] - 2- et hyl - phenoxy}-acetic acid ethyl ester A solution of
32-A (80 ng, 0.17 mml) in acetone (5 mM-) was treated with 10 5 N H2SO4

(0.1 nL) at roomtenperature for 24 h, cﬁ@% cgncentrated. The residue was

partitioned between Et OAc and water. 'Fhe organi c |l ayer was dried,

concentr at ed, and col um chr omat ogr aphed ( Et OAc/ hexane: 1:7) to give 55 ng

(609 of 32-B: HN!I\/R(300|\/HZ CDCI3) 6 7.48 (d, J—85Hz, 2 H), 7.19 (d,

L9 Hz, 1 H, 2.67 (d, J =5.4 H, 1 H,

5.4, 0
7.1 Hz, 3 H;: MS (ES) mz: 479 (M-Na+). B02C-0

J = 17@@01 15 (dd, O~ B808(d, J = 8 32
H, 6.43 (d, J é*éé*,r%H,H) 4. 24 J=71/@§H)
408395(m4 138h'lm,30|1H) 3.19 53%08 1 H,
2.14 (s, 3 H, 1.4k (s; ,143(33H)128(t34 , 3 H; M
(ES) mz: 537 (MtNa+t). HOZC 111~ 0 | CF3 5~0 ~ O Corrpou d 27
{4-12,2-Di nethyl -4-(4-trifluoropethyl - phenoxyrr ethyl)-[1, 3] di oxol an

4-yl met hyl sul f anyl ] - 2- He;dMGnoxy} acetl Fd 94 Fol |l ow ng gener al
procedur e RiogaHF, Gghrpound 27 (@ ; 00 MHz, CDCI3) S 9.42 (brs, 1
H,

6

7.46 (¢&—3F—=86 Hz, 2 H), 7.15 (d, J = 8.4 H, 1 H),
79 (d,'J = 8.6 Hz, 2 H), 694%(d 84Hz,1H) 4.52 (s, 2 H),
Compound 26 .

Et020v0\©\ O/CF
0
<o

31-A
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-ylmethylsulfanyl}-
phenoxy}-acetic acid ethyi ester

A mixture of 18-C (270 mg, 0.611 mmol) and trimethylsilyl chloride (265
5 mg, 2.44 mmol) in 1,3-propanediol (1 mL) was stirred at room temperature
overnight, diluted with 5% NaHCOj3, and extracted with Et2O. The extracts were
washed with 5% NaHCOj3 and brine, dried, and concentrated to give the crude
31-A; "H NMR (300 MHz, CDCls3) & 7.48 (d, J = 8.8 Hz, 2 H), 7.19 (m, 2 H), 6.86
(d,J=88Hz,2H),643(d, J=8.4Hz, 1H), 448 (s,2H),4.24(q,J=71Hz,2
10 H), 4.16 (s, 2 H), 3.94 (m, 4 H), 3.48 (s, 2 H), 2.14 (s, 3 H), 1.90 (m, 1 H), 1.66
(m, 1 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 523 (M+Na™).

Compound 26
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-ylmethylsulfanyl}-phenoxy}-acetic acid
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4.14 - 3.93 (m 4 H, 3.36 (d, J =13.8 Hz, 1 H, 3.20 (d, J = 13.8 Hz, 1
H, 2.12 5 (s, 3 H, 1.45 (s, 3 H, 1.43 (s, 3 H; M5 (ES) nlz: 509 (M:Na').
Exampl e XXVI11 Schene 33 Et2Cv 0 CF3 Et02C O CF3 Cut. McLi \ ~O\ Et20S O
32-A O 33-A 65%LION, THF, HRO H®2Cl _101 \ / ( CF3 91% STO\ a%a OH
Conpound 28 EtQ2C-O/ | CF3 STO\ OH 33 -A {4-[2-H yd
roxy-2-(4-trifluoromethyl-p h enoxymethyl)-butylsu |fanyl}- 10

2- met hyl - phen l ( AU 2B8296Y nWNl\mlscﬁcﬁl nyg,
0.32 mmol ) |nqj§"%’ﬁﬁgtg|eﬁea£f¢%§dm§ \%/a%?% Co?ﬁp@u- Q af 457 mL, 0. 640
mol ) in NHg, CBiGIgr o THES (d, ¥t=U8.& N2 K),iTt 1M, 2 bh, QSE {d §cﬂ HzR bk 32- A

var m up. té’,ﬁieﬂ?érs&at 84#@5‘ RHhd e eondl €5 SHAE B o0 ana

wat er . d1 Feo@i CHY, 264 e 1HD; S &B) reRNasH(Maled). and col um
chr omat ogr apﬁ’g? p@t OAc/ hexane: gm tgﬂpr ov(;E:Iae) 98 ny 5650/() )of 95 33-A'H

NVR (300 Mz, CDCI3) 8 7.48 (d, J = 8.6 H, 2 H, 7.20 (s, 1 H, 7.16 (dd,
J=8% 2.2 H, 1H, 6.79 (d. J =8.6 H. 2 H. 6.44 (d J =8.4 H, 1H),

4.47 (s, 2 H, 424 (q, J=7.1 .86 (d, J =9.0 Hz, I H, 3.79
(d, J =9.0 H, 1 E&ampid kxvh

Scheme 32

BOC \©\ /©/ MesS(O)), NaH  EtO2C_- \© ()/
DMSO
32-A, 40%
EtO,C._ CF3
H280,, Acetone

32-B, 60% /?of
HOZC CF3
LiOH, THF, H20
90% /?<\
Compound 27 "‘
EtO.C. _ O /©/CF3 .
ﬁﬁm

(0]
32-A
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-oxiranylmethylsulfanyl]-phenoxy)-acetic acid ethyl ester

10 A mixture of trimethylsulfoxonium iodide (69 mg, 0.31 mmol) and NaH (10
mg, 0.25 mmol; 60% in mineral oil) in DMSO (0.5 mL) was stirred at room
temperature for 1 h, and then a solution of 18-C (100 mg, 0.226 mmol) in DMSO
(0.5 mL) was added. The reaction mixture was heated at ~ 60°C for 2 h,

quenched with water, and extracted with Et;0. The extracts were dried,
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H, 3.27 (d, J = 13.8 Hz,
2.13 (s, 35 H, 1.74 (q,
(t, J =7.5H, 3 H; M
OH Conpound 28

{4-[ 2- Hydroxy-2-(4-trifluoronethyl-phenoxynet hyl)-butyl sul fanyl]-2-net hyl - ph
enoxy} - acetic acid Follow ng general procedure 2 gave Conpound 28 (91H NWR

300 OLH Ny
(300 1 eorEBRe prtfufie b G tompothannd HoRE oIl 1 &
(s, 2H) 3 &drd 437AgHe %) of BR:AZ I-VIMRI(BOD MHZ, CO@i3) 37150, (d3J2:78@d4z2 = 13. 8

Hz, J = 13.
2 H) o 9d), (7t25éﬂ o 7 18 Bz, 1@*#321“(@‘1(%5)8&1%(‘ Hﬁé?@ |@+%4$5 5‘3%12'§n%| e XXI X
Cl = =

1 [4 (2- dt%orong{ hyI a‘} I—Iz )'(4)) 456 (S 2H>2y4??7p(90pyl1opﬁ§nzyl1] Hétﬁizasng%e A

mi x';]urse OTEJHiZH)man,ﬁ.ky-‘IB @Hﬂp?lH)lpPélm(ld)Jetmaﬁie;(lghi&.a@gd,alﬂm Im)"ml )§6
t hanesul f gni c -chl oro - -

glrald CsZCO@“% ﬂa dznggd Tﬁ Wé"%ut éi’?o ?76@ §1=A§&vé§ ﬁﬁ)r? 8@?%r§rfoom

tenper al upg .96 (6, 7a0islS H?%W(EE)%/&*#@(MMQ*)EXU&N ed with Et20. The

extracts r| ed, concentrated, "and col utm chr omat ogr aphed

(Et OAc/ hexane: 1/7) to prow de 190 rrg (83% of the title conmpound 35-A; 1H

NI\/R(BOOM—IZ CDCI3) 8 5 (5, #d 9.0 Hz, 1H),C'E_S.46(d, J =9.0Hz, 1
3

H, 5.41 (s, 1 H), 5375&02
S OO
fe2
32-B

{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxolan-
4-yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid ethyl ester

H, 3.10 (d, J = 13.8 Hz, 1 H), 2.59 (s, 1 H),
= 7.6 H, 2 H, 1.28 (t, J =7.1 H, 3 H, 0.96

1
J
(ES) mz: 495 (MrNa4). HO2C-O | \ / | CF3 STO\

A solution of 32-A (80 mg, 0.17 mmol) in acetone (5 mL) was treated with
10 5 N HzSO4 (0.1 mL) at room temperature for 24 h, and concentrated. The
residue was partitioned between EtOAc and water. The organic layer was dried,
concentrated, and column chromatographed (EtOAc/hexane: 1:7) to give 55 mg
(60%) of 32-B; "H NMR (300 MHz, CDCl3) 6 7.48 (d, J=8.5Hz, 2H),7.19(d, J=
1.7Hz 1H),7.15(dd,J=8.4,22Hz, 1H),680(d, J=86Hz 2H),643(d,J=
15 8.4Hz 1H),4.48(s,2H),4.24 (q,J=7.1Hz, 2H),4.08-3.95 (m, 4 H), 3.35(d, J
=13.8 Hz, 1 H), 3.19(d, J=13.8 Hz, 1 H), 2.14 (s, 3H), 1.44 (s, 3 H), 1.43 (s, 3
H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 537 (M+Na").

s?@oo '
o)

Compound 27
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyi)-[1,3]dioxolan-
4-yimethylsulfanyl]-2-methyl-phenoxy}-acetic acid
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4.70 (s, 2 H, 4.20 (s, 2 H, 2.66 (t, J =7.6 Hz, 2 H, 2.56 (s, 3 H, 1.55
(m 2 H, 0.9 (t, J=7.4 Hz, 3 H; M5 (ES) mz: 305 (M:Na+). Exanple XXX
10 Schene 36 M2Cvo Cs2CO3, CH3CN Me02CvO CF3 / CF3 OO OH 36-A C O\
76% 36-B 13-A LiOH THF, H20 HOzC -~-OCF3 O''rO 96% Compound 29 Me02Cv0
CF3 36-B 15 Repl aci ng (4-nercapt o-2-net hyl - phenoxy) -acetic acid et hyl
ester 1-C with (4-hydroxy-2-net hyI-phenoxy) acetic acid nethyl ester 36-A,

whi ch b di|y mad
B 0or gani ¢ & NEQIQVIR GeTtarfTSsegbre ﬁ%@ﬂ%ﬁ@qﬁ%@hofm | owi ng
| 7 t 69 (400 Mz,
e g DY AL S S AT S (350
L ggH?,s 18H izt 6276?9 @t 863H1.'ﬂ7,92(H) 6144 19, gsgngg H), 4152 (8, BFI)(S) 2 1,
433 (Nrri\laé)1|j1)*53rﬁ@z@1lifb 3%@ 1§ G ég%%élﬁ‘{’a(dzd 13821 M5 21 '
5 (s,3H), 1.45 (s, 3 H), 143 (s, 3 H); MS (ES) m/z: 509 (M+Na”).

Example XXVIII
Scheme 33
EO,C CF
EtO,Ce_ \é\ /@/ Cul, Meli 2 \@ /©/ 3
Et20
' 32-A 33-A, 65%
LIOH, THF, H,0 HOC_ \@ /@r
91%
Compound 28
EtOZC\/O\é\ /@CF
S 0]
OH
33-A
{4-[2-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-
10 2-methyl-phenoxy}-acetic acid ethyl ester

To a suspension of Cul (61 mg, 0.32 mmol) in Et2O (0.8 mL) at 0°C was
added 1.4 M Meli (0.457 mL, 0.640 mmol) in THF. After the mixture was stirred
for 1 h, a solution of 32-A (145 mg, 0.32 mmol) in EtO (1 mL) was added. The
mixture was allowed to warm up to room temperature in 2 h and partitioned

15 between Et,0 and water. The combined organic layers were dried, concentrated,

and column chromatographed (EtOAc/hexane: 1/7) to provide 98 mg (65%) of
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Fol | owi ng general procedure 2 gave Conpound 29 (96% ;' H NVR (400 MHz,
ChCl3) S7.54 (d, J =87 H, 2 H, 6.99(d, J =8.7Hz, 2 H, 6.78 (s, 1
H, 6.69(m 2 H, 542 (s, 1 H, 540 (s, 1 H, 4.67 (s, 2 H, 4.63 (s, 2
H, 4.58 (s, 2 10 H, 2.26 (s, 3 H; M (ES) mz: 419 (MtNa+). 98 D.

Formul ati on and Adm ni stration The present conpounds are PPAR delta agonists
and are therefore useful in treating or inhibiting the progression of PPAR
delta nedlated condi tions, such bet es, cardi ovascul ar di seases,

Vbt abol | ¢ 384, WEINDIE, (309 Blite rpek) P8 T ACe o = Bkl dLah Eterbi oAb a,

Egﬂglrl-légt_l(gﬂs‘} e%e‘?e%zeﬁli—avr ?éh I‘}i_e%lba Eg{(.?%%égr‘fm tI)-P%) incﬁ ude such

condi t i ongsas Hyeapan@t Uy 7. ﬂ&ﬂﬂ]rzdﬁ)iﬂ'% (d alrvdgroaﬂz JOHRtHY9 (AU EHQBO Hzyénti on
features a met hod for treatln% an? ct with a PPAR delta msdlakt ed
di sease, 4% @-2feldndF d8diizst Ay & %l%réﬁr%ﬂztbﬂ)h%—@dﬁj bk, 213 (s

therap uti I f i a f bhar i n_qn | onpri sing
oun@agf%@éﬁgeélnfﬁlzo%m ngl trﬁ\?en?ﬁoﬁ?ngﬁ) d[;?%vtlc es?§ 'ﬁrieﬁHz: for
treat| ng aviSXES) mizb#49d (g+Nad). pr ogr essi on of di abetes or i npaired gl ucose
tolerance in a subject, wherein the nethod conprises admnistering to the
conposition

subj ect a therapeuti cal ly effective anobunt of a pharnaceuti cal
conprising a conmpound of ;_@ec |6ven’t| on. 20 The conmpqunds of the present

invention may be fornul ate I to ous phar tidal forms for

adm ni strati on purposes. To preparg g aceut i cal conpositions, an
effective amount of a particular conpo base or acid addition salt
form as the active ingredient is inti mat|el y m xed with a pharmaceutically

acceptable carrier. 25 Compound 28

{4-[2-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl}-2-methyl-phenoxy}-acetic acid

Following general procedure 2 gave Compound 28 (91%); 'H NMR (300
MHz, CDCl3) 6 7.46 (d, J=8.6 Hz, 2 H), 7.20 (s, 1 H), 7.17 (d, J = 8.4, 1 H), 6.77
10 (d,J=8.6Hz 2H), 6.45(d, J=8.4Hz 1H),4.52 (s, 2H),3.86 (d, J=9.0 Hz, 1
H), 3.78 (d, J = 9.0 Hz, 1 H), 3.27 (d, J = 13.8 Hz, 1 H), 3.12 (d, J = 13.8 Hz, 1
H), 212 (s, 3 H), 1.75 (q, J=7.6 Hz, 2 H), 0.96 (t, J = 7.5 Hz, 3 H); MS (ES) m/z:
467 (M+Na*).

15 Example XXIX

CI/\[r\O OH

35.-A
1-[4-(2-Chloromethyl-allyloxy)-2-hydroxy-3-propyl-phenyl]-ethanone

A mixture of 1-(2,4-dihydroxy-3-propyl-phenyl)-ethanone (158 mg, 0.814
mmol), methanesulfonic acid 2-chloromethyl-allyt ester 5-A (750 mg, 4.06 mmol),
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A carrier may take a wide variety of forns dependi ng on the form of
preparation desired for adm nistration. These pharmaceutical conpositions
are desirably in unitary dosage formsuitable, preferably, for oral

adm nistration or parenteral injection. For exanple, in preparing the
conpositions in oral dosage 30 form any of the usual pharnmaceutical nedia
may be enployed. These include 99 water, glycols, oils, alcohols and the

like in th f I 1] id t ,
ol e adadCoeOi@iTine. 238 AR 3uste ot 0t udS HHBl Sy o Vool i,
| ubri cant ?eTPér%ﬂﬁbsfor@ ﬁ'é&ﬁﬁé@wltﬁgl ﬁsmt §n@eﬁtréasd Mn‘ﬁea'zﬂ meeﬁﬁa%es of

powder s, capsul es and l'ets. In view of their ease in
admi ni st rantaredneﬁabbecsnteatddwptcﬂ)lemnmmres@granha@ (rlﬁt@Acétmxaneag'é)dos or al

el ayed. PRV AP0 TR ) of BT eortpBURL B ' PR (RONTE PR T toe
sterile W@é@ d, Jat d@w:zlt wm) bai@(% par .0 HAquap 504hesr 1'|4ﬂr59§'7 &N, for

exanpl e, to a sol ub be included.”I'njectable sol utions, for
exanpl e, EF0 @eZﬂﬂbp‘hE@ds 1@H)r12 ﬁﬁl(t;ld=t'h§ Kz HEi2.26 (53 e .8a(mn2 Hol ut i on,

gl ucose s ucose solution. Injectable
suspensi o(rﬂs% aogtﬁﬂé' %w’p@%@q)iﬁﬂzvﬁﬁﬁwggg appropriate liquid carriers,
suspendi ng agents and the like may be enployed. In the conpositions
suitabl e for percutaneous adm nistration, the <carrier optionally conprises
a penetration enhanci ng agent and/or a TU|tabIe 15 wetting agent, optionally
conbined with suitable additives o xa e in mnor proportions, which
addi tiyes do not cause a significant deleterlous effect to the skin. Such
additives may facilitate the admnistration to the skin and/or may be

hel pful for preparing the desired c8h¥ 36 ons. These conpositions may be
adm ni stered in various ways, e.g., as a transdernmal patch, as a spot-on, as

an 20 ointment. Acid addition salts of the conpoundg of formula I, due to
their incneagedowater sol ubi F?Zf’% G the E%?rc ng base f CFare nore
suitable in thep qrat i oM of aquegus cePnposi ti o
OH
36-A cl o) 76% 36-B

HO,C._
LIOH, THF, HyO 2 \@\ /©/

96%, Compound 29

Meozcvo\é\ /©/CF
) O/\”/\O

36-B
15 Replacing (4-mercapto-2-methyl-phenoxy)-acetic acid ethyl ester 1-C with
(4-hydroxy-2-methyl-phenoxy)-acetic acid methyl ester 36-A, which can be
readily made according to, for example, Sznaidman et al., Bioorganic & Medicinal

Chemistry Letters 13 (2003) 1517-1521, and following general procedure 3 gave
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It is especially advantageous to formul ate the aforenentioned 25

phar maceuti cal conpositions in dosage unit formfor ease of adm nistration
and uniformty of dosage. Dosage unit formas used in the specification
herein refers to physically discrete units suitable as unitary dosages,
each unit containing a predeterm ned quantity of active ingredi ent
cal cul ated to produce the desired therapeutic effect in association with
t he requi red pharnmaceuti cal carrler 30 Exanpl es of such dosage unit forns

are tabl ethe titiecdnopPHgd S6B %) Hd&M&ﬂOQMHét@PCladéﬁsw & J pBI8 Uz, powder

Pabl cspool iy B0 LB RE, 2B 2800 dh iR T PR R A RP B8 =
Phar maceut{)csBbys, &pwpaw(@ 2¢H)d4 B9qs 3 B ? zsavt(g 2 mlwg ey epgpsutical ly

5 active non-toxic acid additi on, salts of disclosed corrpounds The latter
can conv@riikeMs ﬁ%b"dbt%ﬁ%@dl""ﬁ? Jtreating the base formwi th an appropriate
acid Appropriate acids conprise, for exanple, inorganic acids such as
hydrohgl ic acids, e.g. hydrochloric or hydrobronmic acid; sulfuric; nitric;
phosphoric and the [like acids; ¢r organic acids such as, for exanple,
acetic, propanoic, 10 hHyeaGexy@cetic, |actic, iFa, oxal i c, mal onic,
succinic, maleic, fumaric, mali tartaric, w ic, met hanesul fonic,

et hanesul foni ¢, benzenesul f oni c, ¢/o|\3-€rh;ssu| orric, cyclamc, salicylic,
p-am nosalicylic, palmic and the like &ids. The termaddition salt also
conprises the solvates which the disclosed conpounds, as well as the salts
thereof, are able to form Such S'-‘@lmpalur@§9are for 15 exanpl e hydrat es,

al cohol ates an he. | i ke. v, the salt for 1 d

treat ment wit hggh%{mg $efﬂedgf °?$ WE 4R ¢8mﬁ°t§f®§g§§%§‘mrﬁ§% r@ defl ne
all the pogsi t&@cngz@rwm ¢d.fpEmE7 WRi 2|H)t6(99 (80JRBINGz, cszF@rmJtsaﬂM nmay
possess. Unless otherw se menti oned 20 indicated, the chem cal

desi gnat i cﬁaGQ)(mcbhboﬁﬂas(SdéﬂTﬁt ééOt(ISe1 hi)x'ir 67 dso? Hl 4. 63(163% )| 458 (s, 2
ster eol%herpl)cgl y(s §WM§<§§)’H}‘2 4%@'(9!+N8‘5 ures containing all
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di astereoners and enantioners of the basic nolecular structure. Mre in
particul ar, stereogenic centers may have the (R)- or (S)-configuration
substituents on bivalent cyclic saturated radicals nmay have either the cis-
or 25 trans-configuration. The invention enconpasses stereochemcally

I someric forns including diastereoisoners, as well as m xtures thereof in
any proportion of the disclosed conpounds. The discl osed conpounds may al so
exist in their tautoneric forms. Such forns although not explicitly

i ndi cated in the Yol | fornmul ae are intended to be included
within th 86@“ ?ﬁ@%ﬁf‘g‘g E"sg’gtﬁ ention. 101 Those of skill in the
treat nent of di sorders or conditions nediated by the PPAR delta could
easily determ f upnt,. f esent ed
her ei naft er and efS% &?@&Wéﬁ?%%b %/Paga&e]erltgl gqoc{ﬂl | geég[g%ﬁ%rtr% rgfcﬂétu%{eﬁg

t herapeuti ma&éaxrngfofreﬁmbumdﬁé prdgwézdoﬂ?@f PPAIR del@Dihediztéd condiions)/dugh body 5
wei ght, nore pre erablga/ fromO0.01 5 ng/ kg body weight. It may be

k
appr oprs at@S digbgtesi 62 @va&cngrtdﬁ@a&ﬁ@ﬁe@&pllyxéymm% dose as two, three,
four or %§&E&e$%§aérﬁ%,e BUABLIRbRSI bR Ay BIabAdEsiRGfiR. Sal d

sub- doses or mu unit osa e 0 f'or exanpl e, "cort ai ni ng
0.05 ngy tod%ﬁ&demjapathéﬁﬁbolmosmndbemtypamd comlphcat(bn& therewf. nigordhstance,ve

0. 15 o, OFBPHRFNORR Y SLRLES B6LEGSueD SBHTEB S AR R tdAYon ray
al so be prsmr%ﬁ\oggtﬁy me- release or subcutaneous or transdermal patch

formul ati ons osed conpound may al so be fornul ated as a spray or other
topi calO or inhalable formulations. 15 The exact dosage and frequency of

adm ni stration t r

particul ar cond?ﬁ?ﬁh&%égﬁéé%}ﬁ as?%@etﬁﬂ@ é é)?é%t v@ﬂﬂ%ﬁ}’éﬁégfﬁ%el ng

treated, thRdpd6d diveiaght sﬁddn@tﬁﬁ@lbainpﬁbmlat&hlnlsterlng to the subject a
therapeutically effective amount of a pharmaceutical composition comprising a
compound of the invention. The invention also provides a method for treating or

15  inhibiting the progression of diabetes or impaired glucose tolerance in a subject,

wherein the method comprises administering to the subject a therapeutically
effective amount of a pharmaceutical composition comprising a compound of the

invention.

20 The compounds of the present invention may be formulated into various
pharmaceutical forms for administration purposes. To prepare these
pharmaceutical compositions, an effective amount of a particular compound, in
base or acid addition salt form, as the active ingredient is intimately mixed with a
pharmaceutically acceptable carrier.

25

A carrier may take a wide variety of forms depending on the form of
‘ preparation desired for administration. These pharmaceutical compositions are
desirably in unitary dosage form suitable, preferably, for oral administration or
parenteral injection. For example, in preparing the compaositions in oral dosage

30 form, any of the usual pharmaceutical media may be employed. These include
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condition of the particular patient as well as other nedication the patient
may be 20 taking, as is well known to those skilled in the art. Furthernore,
it is evident that said effective daily anount nay be | owered or increased
depending on the response of the treated patient and/or depending on the
eval uation of the physician prescribing the conpounds of the instant
invention. The effective daily amunt ranges nmentioned herein are therefore

I del 25 Th t d d t f I | at
0o T he uewatsr GheolSaiols: A6atp's SRS tke Bine canp LPe fdd HsBattionse The
conpoundsg rbég/; u%Bﬁﬁ&Bhs Y&oY, Lemarsaéﬁd BERIBRS S lsoR@ LhifictSIsu¥R asf OF 5

exanpl e, ta agoni sts. According to one aspect of the invention,
t he corrpsbam:lﬂasaseg prsafkalohlb,l |yblmné%thln®r9miﬂnwrafmga@ﬁﬂt§taﬂd theikedgn an

activi ty |ndex e. PAR del t a, pot / pot ency) of
10 or Oo(fﬁ?c%yggrasbA@sigapsglg% t§5§ T rfL\ﬂS f%r%aggmccordi ng to
the i nﬁ’“%ﬂﬁr%sﬁél%ﬁ“t&ﬁle%ﬁﬁ'd @Wﬁé@réé@wtctmt bilvartagabas wegf ul for the
anelioration of synptons associated with, the treatpent of, and the

prevent i odosdge umit fown, ipwiigh easaisalidnharmageutical s3uiers gra generally

hyperli pi dem,a, pr d 1.2,
hggertegm HWI M lg((?Fbo 5&35' %ﬁéé'wségrs@e?arrlgg%ﬁ%érdangeart‘gijcii%sggg?ee, and 15
hypertri glyges ladl%@\smn lalr@é ﬁan‘tetdoughmﬂwndtsgreﬂlehte fomeramplentaaie usef uI in

| owering serum | evel s of )ng— densi t

é rot i ns ﬁPL I nt er medi
density spiwbpitteay belipglided fliesta 'Pra?o i é‘ﬁs oF xepPle, laay Ordierst rogem c
ol ecyp es iy Ok fméeé‘é# lérscérﬁﬁﬁp:Té%aéé‘ﬁﬁe%bhﬁ%ﬁsgiu%é’é béluﬁ@ﬁ@r'éﬁﬁxtefb%f t her eby

reduci ng car&hovascu ar co icatlons. Preferred conmpounds al so are useful
in el evat |sagnéandgiwmﬂeemﬂutmnofln}ecgableienspﬁrﬁldﬂspvpb’@is@lirs premaned inn | ower i ng

T v St o SPRQHFRIR iR cliers, YpBAahG Hyehfd b 7 ke ridy b 2! =°
employed. In the compositions suitable for percutaneous administration, the
carrier optionally comprises a penetration enhancing agent and/or a suitable
15  wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not cause a significant deleterious effect to the
skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
_administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
20 ointment. Acid addition salts of the compounds of formula |, due to their
increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned
25 pharmaceutical compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used in the specification herein refers
to physically discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingredient calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.
30 Examples of such dosage unit forms are tablets (including scored or coated

tablets), capsules, pills, powder packets, wafers, injectable solutions or
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pl asma gl ucose (FPG/HbAl c. The invention also features pharnmaceuti cal
conpositions which include, 25 without [imtation, one or nore of the

di scl osed conpounds, and pharnmaceutically acceptable carrier or excipient.
1. Dosages Those skilled in the art will be able to determ ne, according to
known 30 net hods, the appropriate dosage for a patient, taking into account
factors such as age, weight, general health, the type of synptons requiring

: dth 03 f ' ' . ,
o foct | ve SHABERISHT1 1EeBBER R b SSpoBhilf o8 s BT sebPutfOf BRRPL,,
bet ween 1 tgéidof00 no/ kg body weight, and daily dosages will be between 10

and 5000 ng for an adult subject of normal weight. Capsules, tablets or
ot her formulations (such as liquids and filmcoated 5 tablets) my be of

bet ween 5 and : : : ng and
can be adm ni sﬂ‘%@ﬁ%acc%gggl’)ﬁgcc%gtﬂbﬁaallas%chgtsﬁ,)gdéaqrrtgt %H@g ﬂg@”}?{)r nmu t'gtg I'ons
Dosage suni gctivemab-tioxid adig ddaltioatsajts ofigisciased qonpaindpovitherlattegeaamul es, 10
aqueous and nonaqueous oral sol utions and 5%8 ensjons, and g renteral

r

sol uti ons GUWRAIGEHYi be eBtNad Ry kealigihe Pass O ¥HNATSTRIOPHES 44 vi dual
doses. Do/ﬁﬁg%pHQfet aléia {Er?afﬁ‘i@eafo?@XQﬁlpPéj,fi’fgﬁarggniEOJcidéaéddﬁUé*s ARdrBRgic of

adm ni stration Inclu controlled're e fornul ations,” such as
subcut aneoarids, repg amydrochladicionihydrobromic acid;Hdfuricnritried phespharior and tie,
parenteral .(intravenous . 15.intranmuscul ar b n .Intracisternal,
i nt ravagi nif ,aqlqﬁ,p({pcgrﬁlapgnae%qis: su %n?si" g?fe%’faé%ﬁ,g’ S(%’%@aﬁpo?%%gbés, powder s,

oi nt meqy s, h;f@tﬁbﬁyaweti@ &Nk, p@0dichyxdlishalaiiriosuctmid) nealaic, fumaris ahaligpr ay) .
Parenteral Tormnulations include pharnmace ti,ca%ll{zﬁ%cce t abl e aqueous or
nonaqueoustasigrigt ¢iifa Mefihapesuionic, ethanssHieRiRsbe BSYIENNUC. Bind sterile

gf‘r’]‘gﬁgf’ S%I@égfegh%nﬁf BPaLANE, 2BlidyRE! £ AMin SIS Pafthoiedind Bedikk Heidide water,
The term addition salt also comprises the solvates which the disclosed
compounds, as well as the salts thereof, are able to form. Such solvates are for
15 example hydrates, alcoholates and the like. Conversely the salt form can be

converted by treatment with alkali into the free base form.

Stereoisomeric forms define all the possible isomeric forms which the

compounds of Formula (I) may possess. Unless otherwise mentioned or

20 indicated, the chemical designation of compounds denotes the mixture of all
possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in
particular, stereogenic centers may have the (R)- or (8)-configuration;
substituents on bivalent cyclic saturated radicals may have either the cis- or

25  trans-configuration. The invention encompasses stereochemically isomeric
forms including diastereoisomers, as well as mixtures thereof in any proportion of
the disclosed compounds. The disclosed compounds may also exist in their
tautomeric forms. Such forms although not explicitly indicated in the above and
following formulae are intended to be included within the scope of the present

30 invention.
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(propyl ene glycol, polyethylene glycol), vegetable oils, and injectable
organic esters such as ethyl oleate. Fluidity can be maintained by the use
of a coating such as lecithin, a surfactant, or nmintaining appropriate
particle size. Carriers for solid dosage forns include (a) fillers or
extenders, (b) binders, (c) 25 hunmectants, (d) disintegrating agents, (e)
solution retarders, (f) absorption accelerators, (g) adsorbants, (h)

wol uti on retarders, (f) a . s
al'so cont al n. adfaea < AEARE ReRim@yddbro R Eohabfs ilfpes e ™

di spensi npPRARAERa could Basiyodétetmiagans effectile dellyranabeiom ti#dteshl or obut anol ,
phenol, and sorbic ac%?‘ I sotoni ¢ agents such as a sug?%r, or 104 sodi um

chl ori de; repdtsrRses Rt B?r@ﬁ&lf%aaa of RfgrRatian-ainggNiah ihisfestempiated  and
gel ati n; %aﬁ% | OEHIR MG . SoovBit | he
corrpoundsa[g% epér%gfg(?ﬁls’i nveﬁi’?g%@nglgh@ebezfsrgd |'n02?r%?§g€?gﬁ@&%tbﬁdgot her
phar mageutweight, ynoretpreteraglyritem 0Hemg/kaderd.S nigikg bddy Weighd. lltowey beg  agent s,

Vet hods. ardbPRBIALS 18 ALRuNGer HaMaiaPerRenl RECBMEIATAAS Hbda'eFofour pp * °

t her apeut i o RN EEOREY kRSP propREINARPFalS BrolifRodtithe H@?E%éﬂ‘éﬂﬂ%@@é‘é i cal
conpositions or the disclosed drug conbi nations, whether or not formnulated

in the sarmaybefosnuliated asonitdesage tmisciosexpomds, containingh9s mg i9t250

o phar eleBgt T eyt asficdebo. 4T Mk factR Mo EPR A" PO

bi ol ogical forh. Exafffslesincilide 2sngrismgl B nag,t108ge 15ed, 28 mghanal35ang human t hat
i s being sought by a researcher, veterijnarian, di cal doctor or other

cl i ni ci an, degFOEROIMAR GeERPOY|dsRfithe IYRNben {1y S cﬂ?ﬁp?ﬁed_t'ﬂ Mf"sease or
di sor der br%'lé%%etdr%@becgtar,:ébgjisd?ﬁ%@?%iéﬁﬁ!g)%t&lfoﬂ%%f‘aﬁioﬁh: Disclbgdy i ti-ng the

onset or progression of a disor . _
compound may also be formulated as a spray or other topical or inhalable
formulations.

15
The exact dosage and frequency of administration depends on the
particular compound of Formula (1) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be
20 taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily
amount ranges mentioned herein are therefore only guidelines.
25
The next section includes detailed information relating to the use of the

disclosed compounds and compositions.
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term"” "jointly effective anmount” refers to that anount of each active
conpound or 20 pharnmaceutical agent, alone or in conbination, that treats
or inhibits in a subject the onset or progression of a disorder as being
sought by a researcher, veterinarian, medical doctor or other clinician.
Thus, the present invention provides conbinations of two or nore drugs
wherein, for exanple, (a) each drug is admnistered in an independently

t herapeutically or prophylactically effective 25 anount; (b) at |east one
drug in the conbination is admnistered in an anount that is

sub-ther ageugge or sub-prophylactic if adm nistered al one, but is

t herapeutic or prophylactic when adm nistered in conbination with the second
or additional drugs according to the invention; or (c) both (or nore) drugs

are admnistered i ophyl actic
7t 30 adm i st dPec AT BRURIRF e iEbaliiniioh 2R BRGIhadk flcaly Be RSt

adm ni st erggdmpi® @RS PRAR Heha Agbmsth heiordingteohe asped:tuﬂehé mventibn,dtheedi one
and non-thi azol i di nedi On?ﬁs{ﬁl nsulin sensitizers ecrease, E&H pher al

i nsul i n r GOMPCMAEE AE IR EWr?&"?qtl'ée P@W%Qﬁga Bgon'ﬁgsupﬁwngta”c W’Y organs and
ti ) ft | te th
I ssues éﬂr ec@pq BPAR deq’t‘é(' PPAR fith eciib@eﬁu?g of9bigrate the

nucl ear ‘Or peroxis p ol erator a tor - gamma ( PPARY)
whi ch i ncnmers ead tpreferablypts, @5, 80, Shecl60 or mml i n-responsi ve genes.
Exanpl es of PPAR- gamma agoni sts are thiazolidinediones such as: (1)
rosiglitazone (2,4 - thiazolidinedione,5- ((4 - (2 - (nethyl - 2 -

pyri diqyl am nO)A&bfa@mg)tonhenwantuaﬁtt'hﬁld)scloseazdom paundshtaticcogepestiens 1: 1) or
105 - ((4 - (2 - (methy di nyl am no) ethoxy phenyl ) nethyl) -
2,4 thi azaeiusefidfioote ark\ﬁlmatlaao vmmoms assosiated Withathegrgatrmmt of,  BRL

(05 R Ry e RN e i) £ 001 azone
phenyl) megyperpidemimnpieydirdcdihypedigidetnia - phaserll Byperhpldemla
hypertension, CAD (coronary artery disease), coronary heart disease, and
15 hypertriglyceridemia. Preferred compounds of the invention are useful in
lowering serum levels of low-density lipoproteins (LDL), intermediate density
lipoprotein (IDL), and/or small-density LDL and other atherogenic molecules, or
molecules that cause atherosclerotic complications, thereby reducing
cardiovascular complications. Preferred compounds also are useful in elevating
20 serum levels of high-density lipoproteins (HDL), in Iowering‘serum levels of
triglycerides, LDL, and/or free fatty acids. It is also desirable to lower fasting
plasma glucose (FPG)/HbA1c.

The invention also features pharmaceutical compositions which include,
25  without limitation, one or more of the disclosed compounds, and

pharmaceutically acceptable carrier or excipient.

1. Dosages
Those skilled in the art will be able to determine, according to known
30 methods, the appropriate dosage for a patient, taking into account factors such

as age, weight, general health, the type of symptoms requiring treatment, and the
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15 ((4 - (2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) nmethy) - 2,4 -

t hi azol i di nedi one, known as ACTCS, ZACTOS, or GUSTIN; also known as AD
4833, U 72107, U 72107A, U 72107E, pioglitazone hydrochloride (USAN)); (3)
troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 -
tetramethyl 20 - 2H - 1 - benzopyran - 2 - yl) nethoxy) phenyl) nethyl) -
2,4 - thiazolidinedione, known as NOSCAL, REZULI N, ROMXZI N or PRELAY; also
known as Cl 991, C8t845 GR 92132, GR 92132X); 846) |sal i’;\%og

((+)-5- [[Eprﬁepepmj@ Eh@?ﬁ!%ﬁ‘@f‘ﬁoky engeral, an effective amourit wil etween

pﬁggﬁ QSLS% %a m%/k‘b ;%é}'cf’aﬁgbhé*hfﬁ%g}n@%eeﬁ 15&ﬁd éé@mglké %Odﬁzolqhé’l nedi one

or 5- (6 and(dhﬂy d‘dstageetmhbyel mtyeemdp lankd8080 mg Iorqri agulhgubjechofarxwinati ne -

T06 Addl i, JoeRaHlen Al o ot muings i AqudE SpiRimost: (o ng
agent s '%ng@ ba'd? bRhedr Bidn0m fdch]éfs W115(,QBT3§060 nl?d;\lléolr%a7

PNU- 71 or PNU 182716: 1| soxa di ne - - dione, (4 - (2
- phenyl -ari 100rmrgmq can fpeaadrwnmsdlagzm)rdmtpltba@nﬁnlosemeﬁmdwl - ; (2)
KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - ylnmethyl) - 2 - nmethoxy - N- (4

- (trifluoronethyl) benzyl) benzamde or 5 - ((2,4 - dioxo - 5 -

t hi azol i di nyl) gret hy¥drmuldtiongret hoxy - N - ((4 - (trifl uoronet hyI ) phenyl) m
et hyl) benzam de); and 10 (3) Farglitazar (L - tyrosine,

benzoyl phenyl ) Dosgge ynit forps inclyde tghlets, QGPSU'%@Hlﬂ POWQGES @i@&l&lﬁ% ) ethyl) -

ld 2 aqlﬁ%%%ldpm&)eous%ral dofution&2nd suspensions, and parenteral
solutions packaged in containers adapted for subdivision into individual doses.
Dosage unit forms can also be adapted for various methods of administration,
including controlled release formulations, such as subcutaneous implants.
Administration methods include oral, rectal, parenteral (intravenous,

15 intramuscular, subcutaneous), intracisternal, intravaginal, intraperitoneal,
intravesical, local (drops, powders, ointments, gels or cream), and by inhalation
(a buccal or nasal spray).

Parenteral formulations include pharmaceutically acceptable aqueous or
nonaqueous solutions, dispersion, suspensions, emulsions, and sterile powders

20 for the preparation thereof. Examples of carriers include water, ethanol, polyols
(propylene glycol, polyethylene glycol), vegetable oils, and injectable organic
esters such as ethyl oleate. Fluidity can be maintained by the use of a coating
such as lecithin, a surfactant, or maintaining appropriate particle size. Carriers
for solid dosage forms include (a) fillers or extenders, (b) binders, (c)

25 humectants, (d) disintegrating agents, (e) solution retarders, (f) absorption
accelerators, (g) adsorbants, (h) lubricants, (i) buffering agents, and (j)
propellants.

Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrobial agents such as parabens,

30  chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or
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methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L - tyrosine, or GA570 or

A -262570). 15 O her agents have al so been shown to have PPAR nodul at or
activity such as PPAR gamm, SPPAR ganmm, and/or PPAR delt a/ ganma agoni st
activity. Exanples are listed below (1) AD 5075; (2) R 119702 ((+ -) - 5 -
(4 - (5 - Methoxy - | H - benzimdazol - 2 20 ylnethoxy) benzyl) thiazolin
- 2, 4 - dione hydrochloride, or C 1037 or CS 011) (3) CLX-0940

(perOX| sone roI fer Jdvated rece gon st [/ r oxi some
ol i fer atORliR chipiicRy SPaRBYPEPranaRo s oD $ag AR Gh pondSiEiE e (4
chl or ophe E’) elat ?and gb ﬂ@n_enﬁanc,ﬁ@%?@ﬁt\é[ ic 25 acid, PPARdeltal/y
agoni st); r% ) ari k (PPA agoni st) 6) CLX-0921 (PPARy agonist); (7)
CGP- 52608 (PPAR agom st) (8) GW 409890 (PPAR agonist); 30 (9) Gw 7845
(PPAR agoni st) ;. 7 & AR agoni st); 107 (11) LG 101280 (PPAR
agoni st); (12)°3 L el 'Béﬂgzeﬁ‘ i %t): (13) Risarestat (CT-112): (14) YM
440 (PRAR agon"l?rfe)eorﬁgbﬂlﬁdls 6RNFESSR n(\\Fél?iﬁBn&ﬁ@}ﬂbétu)wdGriﬁ&)m‘EiNéMﬁRm(M (4 -
((2S,58) - 5 - phenylmathyl_}am no) gethyl) - 2 - heptyl
- 4 - oxo other pharm@e%ltlpa @@@twfé})de "R'sﬁ‘?W@wmog544
(GN 544 Orag%s‘f%%%od pressure lowering agents such as statin drugs and the

fibrates.

Methods are known in the art for determining effective doses for
10 therapeutic and prophylactic purposes for the disclosed pharmaceutical

compositions or the disclosed drug combinations, whether or not formulated in

the same composition. For therapeutic purposes, the term “jointly effective

amount” as used herein, means that amount of each active compound or

pharmaceutical agent, alone or in combination, that elicits the biological or

15 medicinal response in a tissue system, animal or human that is being sought by a

researcher, veterinarian, medical doctor or other clinician, which includes

alleviation of the symptoms of the disease or disorder being treated. For

prophylactic purposes (i.e., inhibiting the onset or progression of a disorder), the

" u

term “ “jointly effective amount” refers to that amount of each active compound or

20 pharmaceutical agent, alone or in combination, that treats or inhibits in a subject
the onset or progression of a disorder as being sought by a researcher, |
veterinarian, medical doctor or other clinician. Thus, the present invention
provides combinations of two or more drugs wherein, for example, (a) each drug
is administered in an independently therapeutically or prophylactically effective

25 amount; (b) at least one drug in the combination is administered in an amount
that is sub-therapeutic or sub-prophylactic if administeréd alone, but is
therapeutic or prophylactic when administered in combination with the second or
additional drugs according to the invention; or (c) both (or more) drugs are
administered in an amount that is sub-therapeutic or sub-prophylactic if

30 administered alone, but are therapeutic or prophylactic when administered

together.
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(18) NN 2344 (DRF 2593); 10 (19) NN 622 (DRF 2725); (20) AR-H039242
(AZ-242); (21) GW 9820 (fibrate); (22) GWN1929 (N - (2 - benzoyl phenyl) - O
- (2 - (nethyl - 2 - pyridinylam no) ethyl) -.L - tyrosine, known as GWV
2331, PPAR al pha/y 15 agonist); (23) SB 219994 ((S) - 4 - (2 - (2 -
benzoxazol yl net hyl am no) ethoxy) - alpha - (2,2,2 - trifluoroethoxy) benzen
epropanoic acid or 3 - (4 - - (2 - (N- (2 - benzoxazolyl) - N -

et hyl am no) - CLARKA iR HYehts indlutiSkna élﬁiined?o and hehthiBLbREREGUHS
propi oni ¢ aci d or benzenepropanoi ¢ acl Gk il (2 -
benzoxazol inbuist $erisitivers) whichalegyeasegigripheral (Bulln Zesistance byarentingythe

(al phaS PPA st): 796449 ( PPAR al pha/ t 25
Fengfl ba at"effe((ﬁ %&EH? aéfq(%ge %rg%ﬁg% é'ﬁ%‘?%benzogll )phenoEyii g a?rg?lhfll )i (29)
1-met hyl et hyl esdRk. ofkRE\WBlIoWind BLERR ark kREWR to bird M 4ctivaie thd Rhékhr M CRO

PPAR al pha agonist); (26)- GW 9578 (PPAR al pha agonist); (27) GM2433 (PPAR

al pha/ ys agmceptoy per@ﬂ&)mamolﬁerfatppmmtmgmepto)-gam (EEAR?O)MIEW PPARy

t 30 30 LY— 300512 108 NI 25-
(N D S2bj ;int QE8S SPACG I ST e Sphheius ORneS) CEXBIRIeS o PPAR-

proliferat gémﬁ’%t éc\);éﬁugﬁ, éreqmla&@rdnﬁémahéé Such 434) LY-510929 (peroxi some
proliferatdr-activated receptor agonist); 5 352 bexar ot ene 4 - (1 -

(3,5,5,8,8 - peli)sosightazone 52 8 -thigzolidieediens:fir§(4 - @ - (methyl -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or

10 5 - ((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as AVANDIA; also known as BRL 49653,
BRL 49653C, BRL 49653c¢, SB 210232, or rosiglitazone maleate);

(2) pioglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -
pyridinyl) ethoxy) phenyl) methyl) -, monohydrochloride, (+ - ) —or 5 -

15 ((4 - (2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 -
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochloride (USAN));

(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl

20 - 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyl) - 2,4 —

| thiazolidinedione, known as NOSCAL, REZULIN, ROMOZIN, or
PRELAY:; also known as Cl 991, CS 045, GR 92132, GR 92132X);
(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)methoxy}-2-
naphthalenyllmethyl}-2,4-thiazolidinedione or 5 - ((6 - ((2 -

25 fluorophenyl) methoxy) - 2 - naphthalenyl) methyl - 2,4 —
thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen - 2 -
yimethyl) thiazolidine - 2,4 — dione, also known as MCC-555 or
neoglitazone); and

(5) 5-BTZD.

30
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napht hal enyl ) ethenyl) benzoic acid, known as TARGRETIN, TARGRETYN,
TARGREXI N; ‘al so known as LGD 1069, LG 100069, LG 1069, LDG 1069, LG 69, RO
264455); and (36) GWM1 536 (PPAR al pha/y agonist). 10 (B) O her insulin
sensitizing agents include, but are not limted to: (1) INS-1 (D-chiro
inositol or D- 1, 2, 3, 4, 5, 6 - hexahydroxycycl ohexane); (2) protein
tyrosine phosphatase 1 B (PTP-1 B) inhibitors; 15 (3) gI ycogen synt hase

Ki h d . h
oo, R g BRI A B 22 20 2070

- phenethy )entsaﬁanawﬁsutsaﬁ@rﬁcbtdmte@ﬂt@o known as 1C D 2079) or AZ 40140; (5)
gl ycogen phosphoryl ase inhibitors: 20 (6) fructose- 6- bi sahosshat ase

i nhibitors; (7 \1ehr-&A1dJpTENT: HEE{LHW&%VW@JME&QOQQAQH%N &016ul fate) ;
8) KP 102 | 10
E)o% assium Cﬁ,g;ﬂgﬂgg\g%%@g{ﬁ’ﬁ\&ﬁ%%? ﬁlg@ Yﬁ]ztggn(%pg Wé@&[)h;l?%ﬁe ( bi) s (1,

4 - phgnyl ene) bl@{mzchylp eﬂgdpheny(-tth)lmémyl dine - 2, 4 - di one) (12) TS 971;
(13) T 174 ((+ 2 ’1(9 di oxot hi azolidin - ? (2 -
napht hyl net hyl )(Z)déﬁfo 926 aj2, ﬁo@'obqth')azstﬂnpé; yorethy )+)2 m%‘é‘ﬁéy N- (s - ((4

tetranydropyrr ol o 2 AMorpmie Al Berzibertanyidt 6058 (ERREBIGL -5 -
thiazolidinyl) methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m
ethyl) benzamide); and
10 (3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2- (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or
Gl-262570).

15 Other agents have also been shoyvn to have PPAR modulator activity
such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist
activity. Examples are listed below: ,

(1) AD 5075;
(2) R 119702 ((+ - )~ 5- (4 - (5 - Methoxy - 1H - benzimidazol - 2 -
20 yimethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or
CS 011);
(3) CLX-0940 (peroxisome proliferator-activated receptor alpha agonist /
peroxisome proliferator-activated receptor gamma agonist);
(4) LR-90 (2,5,5 - tris (4 - chlorophenyl) - 1,3 - dioxane - 2 - carboxylic

25 acid, PPARdeltaly agonist);

(5) Tularik (PPARYy agonist);

(6) CLX-0921 (PPARYy agonist);

(7) CGP-52608 (PPAR agonist);

(8) GW-409890 (PPAR agonist);
30 (9) GW-7845 (PPAR agonist);

(10) L-764406 (PPAR agonist);
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(15) S 15261 ((- ) - 4 - (2 - ((9H - fluoren - 9 - ylacetyl) amno) ethyl) 5
benzoic acid 2 - ((2 - nmethoxy - 2 - (3 - (trifluoronethyl) phenyl) ethyl)
am no) ethyl ester); (16) AZM 134 (Alizyme); (17) ARIAD; (18) R 102380; 10
(19) PNU 140975 (1 - (hydrazi noi mi nonet hyl) hydrazi no) acetic acid; (20)
PNU 106817 (2 - (hydrazi noi m nomet hyl ) hydrazino) acetic acid; (21) NC 2100
(5 - ((7 - (phenylnethoxy) - 3 - quinolinyl) methyl) - 2,4 -

t hi azol i di nedi 2 23) MBX 102; 24) ALT 4037, 25) AM
454; (26) JTP %ﬁg‘sé @1%2"% 390%%)( o hyl - 2 - |(ohe)ny| -4 - oxagoli/l)
et hoxy) benzyl )z)erpJngB (PPARGgdNIsEt hyl diester); 20 (27) Dexlipotam (5 (R)

- (1, 2 - d|th|olan - ZCTQ entan0|c acid, also known as (R)-al pha
| i poic acid or @%Rﬁﬁr%@t dild): (28) SM 170744 (2, 2 - Dichloro - 12 - (p

- chl h I 29) BM 152054 (5 - (4 - (2 - (5 - t hyl
- g -OE(Z)p-etnﬁl )é%gwﬁﬁggggﬁpaﬁfaomﬁtg )et hoxy) benzgthl e§1 - 7(- yl ﬁret hylrr;3 Y

t hi azolsi di ne - (25) AR-HO490() (P%R(a’gbhlsw 131258 (5 - (4 - (2 - (5 - nethyl -
L P el A eSS i a2
E ?gtpCIy{am n(2)) - pr o | on| g?: dhepﬁgl WE%X&%QREWIEZO lﬂ?ﬁ\W'lﬂ(u(t)le) gef\?ig a(CI1d)'-
| ndol yl') et hox;()?pﬁé’MyﬂO}?Sﬂét(GW ﬁ44tdﬂ|@é/o409tﬁ4l4é 2, 4 - dione);
(18) NN 2344 (DRF 2593);
10 (19) NN 622 (DRF 2725);
(20) AR-H039242 (AZ-242);
(21) GW 9820 (fibrate);
(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alphaly
15 agonist);
(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 -~ (2 -
(N - (2 - benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2 (S) - (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
20 (2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alpha8S) -, PPARalphaly agonist);
(24) L-796449 (PPAR alphaly agonist);
(25) Fenofibrate (Propanoic acid, 2-[4-(4-chlorobenzoyl)phenoxy]-2-
methyl-, 1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL,
25 LIPIDIL MICRO PPAR alpha agonist): |
(26) GW-9578 (PPAR alpha agonist);
(27) GW-2433 (PPAR alphaly agonist);
(28) GW-0207 (PPARYy agonist);
(29) LG-100641 (PPARYy agonist);
30 (30) LY-300512 (PPARYy agonist);
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110 (34) DRF 554158; (35) DRF-NPCC, (36) CLX 0100, CLX 0101, CLX 0900, or
CLX 0901; (37) IkappaB Kinase (IKK B) Inhibitors 5 (38) mtogen-activated
protein kinase (MAPK) inhibitors p38 MAPK Stinulators (39)

phosphatidyl -inositide triphosphate (40) insulin recycling receptor
inhibitors (41) glucose transporter 4 nodulators 10 (42) TNF-a antagonists
(43) plasma cell differentiation antigen-1 (PC-1) Antagonists (44)

adi pocyte |ipid-bind ot el LBP / aP2) inhibitors (45) phosphoglycans
(46) Gal par an;(%@wﬁ?%'ﬁ@c@ﬁbf ,)' (48) islet cell maturation factor; (49)
I nsulin potent@g vioiszcvmols B or i nsulin potentiating factor-1); (50)

somat onedin C co?:pl ed w $ h binding protein (also known as |G- BP3, |G- BP3,
Sonat oKi ne) ; 233} £G 100%E%4 (nerpxiseme rigliferatar-agtivetedyagertaragopistiiuced by

Bi otech Hol din . o) [ | cal . = 6. phosphat ase
inhibitors; ( Lfvaﬁ‘}@%gc&’aé rgidg%tg’g}r&?é%g%goe?@bstr%f@cﬁ?{#%%%ﬂbﬁ%ﬂcocort i coid
receptor ant ag@s) plexardiene ¥4 - (5513,6)5,8,8 ripeatdmethloss, 667, phastpétaideo - 2 -
am dot ransferase (G-AT) nodul at?rs. (.© Bi guani desr &I&I chrdecrease liver
gl ucose product i GRPAHEAIeMA} ethepyl) benzoic acid, known as TARGRETIN,

TARGRETYN, TARGREXIN; also known as LGD 1069, LG 100069,

LG 1069, LDG 1069, LG 69, RO 264455); and

(36) GW-1536 (PPAR alphaly agonist).

10
(B) Other insulin sensitizing agents include, but are not limited to:
(1) INS-1 (D-chiro inositolorD - 1, 2, 3,4, 5, 6 -
hexahydroxycyclohexane);
(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;
15 (3) glycogen synthase kinase-3 (GSK3) inhibitors;
(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R)-N-(2- (4 -
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as IC! D 2079) or AZ 40140;
(5) glycogen phosphorylase inhibitors;
20 (6) fructose-1,6-bisphosphatase inhibitors;
(7) chromic picolinate, vanadyl sulfate (vanadi’um_oxysulfate);
(8) KP 102 (organo-vanadium compound);
(9) chromic polynicotinate;
(10) potassium channel agonist NN 414,
25 (11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);
(12) TS 971;

(13) T174 ((+ - ) - 5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2- (2 -
naphthylmethyl) benzoxazole);
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t he uptake of glucose. Exanples include netformn such as: 111 (1) 1, 1 -
di net hyl bi guanide (e.g., Metformn - DepoMed, Metformn - Biovail

Cor poration, or METFORMN GR (netformin gastric retention polynmer)); and
(2) netform n hydrochloride (N, N -dinethylimdodi carbonimdic diamde 5
nmonohydr ochl ori de, al so known as LA 6023, BMS 207150, GLUCOPHAGE, or
GLUCOPHACGE XR. (D) Al pha-glucosidase inhibitors, which inhibit

al pha-gl ucosid V ose, thereb
deIanl %g t he d?é@s?ﬁojrzbo %yggﬁbgﬁ%rgggsq%h%ﬁlé*@hgzlg%(%@ngm&hydr at es a?/e
subsequent |y br okpalphaw(3i 4 - dididorgphenyipidtrahydropimeoloo@t+ pbpoxhazol - §l ucose

peak. Exanpl es |ncI yde, but are not Ilimted to: (1) acarbose (D - gl ucose,
O - 4,6 - dideoxy(@ h—on(akj“ S (1 al pha, 4al pha, 5bet a, 6al pha)) - 4,5,6 -

trihydroxy - 3LSC fﬁyfgﬂ?‘!yq(‘?t hl(ﬁll)(_Z %{_’QH auoreﬁy@ Qﬁﬁé@t@/l) an'nnb) ¥fh>/£am no) -

al pha - D - gl dcopyranosy | ucopyranosyl - -
4) -, a& so known hen2dgic-acii21 ((2 -Banythogysaz- BBAVﬁlgoBHBetr@)LMWetWCOSE
GLUCOR, PRANDASE G.Lg/lthA\h ASCARCSE); (2) Mglitol (3,4,5 -

pi peridinetriol, §Minghe ?/ﬁ?raxyet hyl) - 2 - 20 (hydroxynethyl) -, (2R

(2al pha, 3beta, 6EW’1353A9M8)' or (2R 3R, 4R 5S) - 1 - (2 - hydroxyethyl)
- 2 - (hydroxy r#e peridinetriol, also known as BAY 1099, BAY
M 1099, BAY-mJ(O@DARIBJZWG_l TOL, DI ASTABOL. GLYSET, M GLI BAY, M TOLBAY,

PLUVARQL) ; 25 ( gﬂéb (O - 4 - deoxy - 4 - ((2,3 - epoxy - 3 -
hydr oxynet hyl &Q) 27"’inlor'l hydr oxycycl ohexane - 1 - yl) amno) - alpha - b -

gl ucopyy anosyl (19§ PNU 430978 phéhydréxinoiglinarapthyB inysydzino X dceticécid; D -
gl ucopyranose); '(20) PNU 106817 (2 - (hydrazinoiminomethyl) hydrazino) acetic acid; |
(21) NC 2100 (5 - ((7 - (phenylmethoxy) - 3 - quinolinyl) methyl) - 2,4 —
thiazolidinedione;
(22) MXC 3255;
15 (23) MBX 102;
(24) ALT 4037;
(25) AM 454;
(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
‘benzyl) - malonic acid dimethyi diester);
20 (27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also
known as (R)-alpha lipoic acid or (R)-thioctic acid);
(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);
(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazo! - 4 - yl)
ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
25 (30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
(31) CRE 16336 (EML 16336);
(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yi) ethoxy)
phenyl) - 2 (8) - (propylamino) propionic acid);
30 (33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) methyl)
thiazolidine - 2, 4 — dione),
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(4) emglitate (4 - (2 - ((2R 3R 4R/ 5S) - 3,4,5 - trihydroxy - 2 -
(hydroxynmethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
30 known as BAY o 1248 or MKC 542); 112 (5) MOR 14 (3,4,5 - piperidinetriol,
2 - (hydroxymethyl) - 1 - methyl -, (2R - (2al pha, 3bet a, 4al pha, 5beta)) -,

al so known as N net hyl deoxynojirinycin or N nethylnoranoline); and (6)

Vogl i bose (3,4 - dideoxy - 4 - ((2 - /hydroxy - 1 - (hydroxynethyl) ethyl) 5
amno) - 2 - - r thyl) - D- epi - inositol or D - epi -

I nositol, 3,4 336? @%E;‘%ﬂg& ((2 - hydroxy - 1 - (hydroxynethyl) ethyl)
amno) - 2 - 35) OmeEmNP@get hyl) -, also known as A 71100, AO 128, BASEN,
GLUSTAT, VOG.I STAT. 10 éE | nsul i ns include re();(ul ar or short-acting,

i nt er medi at e- a(@6) £y X 41801 GhY-018d} phé( G90Duor f5X 45 nj ect abl e or inhal ed
insulin, tissu hosphoki nin (D-chiroinositol),

i nsulin anal og@ﬁﬁé%@d%g"{.aﬁgm e'gt?fﬁg with mnor differences in the
nat urag am no @&)dnﬁ@gmeactblamwpmmhlklmuﬂee(:MAE’K)mhﬂmtmsof insulin (insulin
m netics), and endos podul at ors. Exanpl es 15 include, but are not limted
to: (1) BiotaP3§M¥ AﬁgEtU@U'atoss? (SP - 5 - 21) - oxobis (1 -

pyrrolidinecar [ (4) insulin aspart (hunman
insulin (28B - ptHUs g%ﬁ’?)ﬂ '%ﬁlﬁétrwgg@ Asp 20 insulin, also known as

i nsulin X14, N@)msuhm@dﬁﬂmgl @pep@r/mt’llb(torsor NOVOLOG); . (5) insulin
detemir (Human 2 ecyl) - L- lysine) - (1A - 21A),
(1B - 298) - (ﬂj@lp#s&trw@&@@ﬂa ? PHE% in lispro ("28B - L - lysine -)
29B - - prol k{?\i{m Waht@@éhi‘s& or 25 Lys(B28), Pro(B29) human insulin
analog, al so k

(43) plasma cell dlfferentlatlon antigen-1 (PC-1) Antagonists
(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
(45) phosphoglycans
(46) Galparan,

15 (47) Receptron;
(48) islet cell maturation factor;

2

(49) insulin potentiating factor (IPF or insulin potentiating factor-1);
(50) somatomedin C coupled with binding protein (also known as IGF-
BP3, IGF-BP3, SomatoKine);
20 (51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdings
Ltd. or Volque Pharmaceutical;
(52) glucose-6 phosphatase inhibitors;
(53) fatty acid glucose transport protein;
(54) glucocorticoid receptor antagonists; and
25 (55) glutamine:fructose-6-phosphate amidotransferase (GFAT)
modulators.

(C) Biguanides, which decrease liver glucose production and increases

the uptake of glucose. Examples include metformin such as:
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insulin, LY 275585, HUVALOG, HUVALOG M X 75/25, or HUVMALOG M X 50/50); (7)

i nsulin glargine (human (A21 - glycine, B3l - arginine, B32 - arginine)

i nsulin HOE 901, al so known as LANTUS, OPTISULIN); 30 (8) Insulin Zinc
Suspensi on, extended (Utralente), also known as HUMJLIN U or ULTRALENTE;
113 (9) Insulin Zinc suspension (Lente), a 70%crystalline and 30% anor phous
I nsul i n suspension, also known as LENTE ILETIN I, HUMJLIN L, or NOVOLIN L;
(10) HUMULI N 50/50 (50%i s B_hane_ insulin and 50%.insulin injection); 5 (11)
HUMULI N 70/ 30 (1Y d94liseigmethebiayaniderenpHMaiiarminos PaeMed. M?ﬁ%ﬁw on), al so

known as NOVCOLI N |l ed;
(12) insulin iso&zcg\ﬁe g0 pe@gdyﬁ?%éﬁ:(gg&mglé ﬁ%&%ﬁ)&?ﬁhﬁf’ﬁ NOVOLI N
N PenFill, NOVOLbbiynéMgfandl ed, HUMULIN N; 10 (13) regular insulin injection
such as | LETI N | I uI ar, .NOvVQOL| J_I N R NOVOLI.N R PenFil |,
NOVOLI N R Pr ef§ Zl)r\'«le%l$ ffﬂi{wmf%hﬁﬂd&(ﬁd&ggﬂhﬁf U@é@ cenwmidig diagyide 14)
AR AD: (19) LY HRSBrdchikd), dsoBiRit s ackosl By BovAgpl. (1) [nsulin
secretion nodul at or gl ucagon- e peptide-1 (G_P- 1) and its
mnmetics; 20 (2) (ﬁlueﬁzPé-lAGEublr %UG@PHAQ@XRde (@P) and its minetics; (3)
exendin and its mnmetics; (4) dipeptyl protease (DPP or DPPIV) inhibitors
such as

(D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. Alpha-

glucosidase converts fructose to glucose, thereby delaying the digestion of
10 carbohydrates. The undigested carbohydrates are subsequently broken down in
the gut, reducing the post-prandial glucose peak. Examples include, but are not
limited to:
(1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -
(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)

15 - 2 - cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 - 4) -
O - alpha - D - glucopyranosyl - (1 - 4) -, also known as AG - 5421,
Bay -g-542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,
PRANDASE, GLUMIDA, or ASCAROSE),

(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 -

20 (hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, Sbeta)) - or
(2R,3R,4R,58) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 -
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,
BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROL);

25 (3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy - 3 - hydroxymethyl - 4,5,6 -
trihydroxycyclohexane - 1 - yl) amino) - alpha - b - glucopyranosy! - (1 -
4) - alpha - D - glucopyranosyl - (1 - 4) - D — glucopyranose);

(4) emiglitate (4 - (2 - ((2R,3R,4R,58) - 3,4,5 - trihydroxy - 2 -
(hydroxymethyl) - 1 - piperidinyl) ethoxy) benzoic acid ethyl ester, also
30 known as BAY 0 1248 or MKC 542);
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(4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile,| - (((2 - ((5 - cyano
- 2 - pyridinyl) amno) ethyl) am no) acetyl), known as NVP - 25 DPP - 728,
DPP - 728A, LAF - 237); (4b) P 3298 or P32/98 (di - (3N - ((2S, 35 - 2 -
amno - 3 - nethyl - pentanoyl) - 1, 3 - thiazolidine) fumarate); (4c) TSL
225 (tryptophyl - 1,2,3,4 - tetrahydroi soquinoline - 3 - carboxylic acid);
30 (4d) Vvaline pyrrolidide (val pyr); (4e)

1-am noal kylis ' ' -d- C ; _ sqt. 2 14 (4f
sz 272-070. (100 PR 1D ERRERER S AR AOmMARNS S IEeSL R Ko
(4h) Di pepti de ni(Ralphes3lictadplphahrata)) edalde khown @iN- CD26 i nhibitors; and 5
(4)) SDzZ 274-444; | ucagon ant agpni st.s,such as AY-279955; and (6) anylin
agoni sts whi ch iHﬁéa%yé‘?ewpgjé{myﬂﬁppﬁrrﬂiei"@'gn?'&"o PehPNAt i de (AC 137,

Symin, tripr O@Wct)gf;ﬁbd%@ (Bf@@iﬁ@é*ﬁ%a@_taiw}exym TheydrbRpRethyhatpaynds may
al so increase Irnsultn sensitivity wthlittle or no 1ncrease’in body weight
than that found vamiha)he USe (bydrexymsethyl) -EPABpigainesitobejddr eps- O al

anti-di abetic agents. i nclude i,nsuli sul f gny, i j\des,

vool [ i nides,  ACHRGS ik SRS saboie: Byodit - BN e B ™ ana aua
PPAR al pha/ gamma #git)ss- C1ghydiexphesgnt- SeokhunasastAa 108y AOntz&ase fat
and/or lipid netabolism providi (n)% a_nmethod for |osing weight, losing fat

wei ght, | oweri ng BASENEBIUSTATeYOGLREATHg 1 pi ds (such as | owering
triglycerides), or treating obesity or the condition of being overweight.
Exanpl es of lipid lowering agents include bile

10 (E) Insulins include regular or short-acting, intermediate-acting, and long-

acting insulins, non-injectable or inhaled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinositol), insulin analogues such as insulin molecules
with minor differences in the natural amino acid sequence and small molecule
mimics of insulin (insulin mimetics), and endosome modulators. Examples
15 include, but are not limited to:
(1) Biota;
(2) LP 100;
(3) (SP - 5- 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,
(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-
20 insulin, also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX,
or NOVOLOG);
_(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A
- 21A), (1B - 29B) — Insulin or NN 304);
(6) insulin lispro ("28B - L - lysine - 29B - L - proline human insulin, or
25 Lys(B28), Pro(B29) human insulin analog, also known as lys-pro
insulin, LY 275585, HUMALOG, HUMALOG MIX 75/25, or HUMALOG
MIX 50/50);
(7) insulin glargine (human (A21 - glycine, B31 - arginine, B32 - arginine)
insulin ~ HOE 901, also known as LANTUS, OPTISULIN);
30 (8) Insulin Zinc Suspension, extended (Ultralente), also known as
HUMULIN U or ULTRALENTE;
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20 acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCoA
reductase inhibitors. Specific exanples include statins such as LIPITOR(r),
ZOCOR(r), PRAVACHOL(r), LESCOL(r), and MEVACOR(r), and pitavastatin
(nisvastatin) (Nissan, Kowa Kogyo, Sankyo, Novartis) and extended rel ease
forms thereof, such as ADX-1 59 (extended rel ease |ovastatin), as well as
Col estid, Locholest, 25 Questran, Atromd, Lopid, and Tricor. Exanples of
bl ood pressure | overin agents incl ude antl-hyperten5|ve agents, such as

angi ot ensi n- c(@MesUiiRgRMSyaRENEIRCH]-entehi 7 0% Gystalipgmnd 30%amarplous
Capt |, Lot t d 30
oL OPr ! oL eI Sl d 0 R kot K HEIRSE VRIS, o

Zestril), suc benZyl T ne
Hytrin, M ni preﬁe)VGhtN M ni zi de) al pha/ beta adrenergi c bl ockers (such as

Co , 115 No d te | h Kk h
Adal 4t . Cal an (10XHLIGHL N BuGr B0 Sopivare. el B 205 nSuJRRFII sopt n,
N ot gp Norvags, pthenm I70/3Br(<79%r gbﬁh?rﬁ{ el NPHbnd S8bginsliiazac, Vascor,

and rel an), ‘diuretics, angiotensi receptor antagonists (such as -
At acand, Avapro, mg"mmm:),,alauﬂn&wmasmyowiﬁt?@KwMVO@IN M3 Renkill( such as

Bet apace, Bl ocadre rtrol, Inderal, Kerlone, Lavatol,
Lopressor, Sect r%!p QEH\E?}W%@%@% XL, and Zebeta),vasodilators (such as
Deponi t, Dilatsy }ﬁvsuﬁﬁylsddﬁgﬁé’subﬁé%loﬁ 80 S NP ArETIN 11 TNDVEDIaRen, Monoket
Nitro- B|d Ni tro-Dur, Nitrolin ray, Nitrostat, and Sorbltrate) and

conbi nati ons theN@)VO(-HiltharsFlﬂeNQH UNd‘ﬂ Peeflilleta HUMUEIN MNsm 10 Lot ensi n

HCT, P d | Exanpl
T o e A s I s £ B LT e QPR ool Brarles
DVEM F-12 Medi a VIHL[IDSUEHN BR, NOVOGIN RFEF ity NOYOLINR RecfiBRCERL) . The

;ﬁljl &ﬁrﬁug?%;;gﬁi&e ed Wi tﬁ?gDNAl{ﬁ A Cptlgﬁcl?én ated§ PPARa, y or 8) receptor
(14) ARIAD;
(15) LY 197535;
15 (16) L-783281; and

(17) TE-17411.

(F) Insulin secretion modulators such as:
(1) glucagon-like peptide-1 (GLP-1) and its mimetics;
20 (2) glucose-insulinotropic peptide (GIP) and its mimetics;
(3) exendin and its mimetics;
(4) dipeptyl protease (DPP or DPPIV) inhibitors such as
(4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile,1 - (((2 - ((5 -
cyano - 2 - pyridinyl) amino) ethyl) amino) acetyl), known as NVP -
25 DPP — 728, DPP - 728A, LAF - 237);
(4b) P 3298 or P32/98 (di - (3N - ((2S, 3S) - 2 - amino - 3 - methyl -
pentanoyl) - 1, 3 - thiazolidine) fumarate);
(4c) TSL 225  (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 -
carboxylic acid);
30 (4d) Valine pyrrolidide (valpyr);

(4e) 1-aminoalkylisoquinolinone-4-carboxylates and analogues thereof;
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DMVRI E- C Reagent. On the follow ng day, the nmediumwas replaced wth 5%
Charcoal treated FBS growh nedium After six hours, cells were trypsinized
and seeded at a density of 50,000 cell/well into 96well plates and

i ncubat ed overnight 10 at 37 Cin a 5% CQ2 incubator. Cells were then
treated with test conpounds or vehicle and incubated for 24 hours at 37C in
a 5% CX2 incubator. Luciferase activity was assayed using the Steady-do

Luci ferase Assay Kit 0 a E- C Reagent was purchased from G BCO
Cat. No. 10459-014#)@&)?—%16E%’eﬁu’c%@%’[f "i}@gﬁum was purchased from G BCO
Cat. No. 31985. Shgqqméfgp@mm,berw@_z@say Kit was purchased from
Pronega Part# E254B. A vari etElHOf exanpl e conpounds have been nade and

T

tested, with a r@hy®ipeptide Nifrles(Z-examopyrroRgidag)ar e representative
conmpounds and dat,g;, j + CAS where nmultiple EC50's are shown,
8 §DZRIMpUGE S,

mul ti pl e neasure Naturally, different conpounds in

Formul g (1) may hayespgt27uesss;activities identical to any one conpound
bel ow. Table 2. In"Vitro Data Conpound Number EC50 (PPAR delta) nM 1 13. 2,
18.7, 17.8, 34(3) glugagon antagonistpsuch as AY127990p; andg  27.8 5 79.2, 51.8 6

56.6, 42.9 7 188:Siig 288nisk wien iddudebut hte Ast Hmitédtc pramiintide (AC-

137, Symilin, tripro-amylin or pramlintide acetate).

10 The present compounds may also increase insulin sensitivity with little or
no increase in body weight than that found with the use of existing PPAR gamma
agonists. Oral anti-diabetic agents may include insulin, sulfonylureas,
biguanides, meglitinides, AGI's, PPAR alpha agonists, and PPAR gamma
agonists, and dual PPAR alpha/gamma agonists.

15

The present compounds also may increase fat and/or lipid metabolism,
providing a method for losing weight, losing fat Weight, lowering body mass
index, lowering lipids (such as lowering triglycerides), or treating obesity or the
condition of being overweight. Examples of lipid lowering agents include bile

20  acid sequestrants, fibric acid derivatives, nicotinic acid, and HMGCoA reductase
inhibitors. Specific examples include statins such as LIPITOR®, ZOCOR®,
PRAVACHOL®, LESCOL®, and MEVACOR®, and pitavastatin (nisvastatin)
(Nissan, Kowa Kogyo, Sankyo, Novartis) and extended release forms thereof,
such as ADX-159 (extended release lovastatin), as well as Colestid, Locholest,

25 Questran, Atromid, Lopid, and Tricor.

Examples of blood pressure lowering agents include anti-hypertensive
agents, such as angiotensin-converting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and

30 Zestril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,

Minipress, and Minizide) alpha/beta adrenergic blockers (such as Coreg,
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12 >1000 13 >500 14 >1000 15 22.7, 22.1 16 87.8, 51.4 17 32.1, 38.7 18

59.1, 31.9 19 67.7, 49.7 20 194 21 >1000 118 22 28.9, 68.3 23 27.8,

22.9, 19.3 24 9.7, 7.4 25 147 26 43.8, 47.3 27 119 28 122 29 249 G

O her Enbodiments 5 The features and principles of the invention are

illustrated in the discussion, exanples, and clains herein. Various

adapt ations and nodifications of the invention will be apparent to a person
skill in the art _and such_  oth soO within the

of ordinar enbodi nent s .ar
scope of t%mﬁivaw 264, r?"u‘?ﬁt?ga‘ﬁ'GHg‘ @W&Fglﬁég?gsg‘ﬁb@ ﬁ‘%@%ﬁ%ﬁ'ﬁ@d intheir
entirety lyarh&he ' dfizerhOCo&ralli8! BRacor, DynaCirc, Isoptin, Nimotop, Norvace,

Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diuretics,
angiotensin 1l receptor antagonists (such as Atacand, Avapro, Cozaar, and

5 Diovan), beta adrenergic blockers (such as Betapace, Blocadren, Brevibloc,
Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL, and
Zebeta), vasodilators (such as Deponit, Dilatrate, SR, Imdur, Ismo, Isordil, Isordil
Titradose, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and
Sorbitrate), and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem,

10 Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).
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1. A conpound of Formula (1): OHR Ol~1- XR2/ R4 Y Z ~R3 R5 R6 5
wherein X is selected froma covalent bond, S, and 0; 10 YisSor0O; Zis O
or CH2, provided when Y is 0, then Zis 0; R and R2 are independently
selected fromH, C1_3 alkyl, C1_3 al koxy, halo, 15 and NRaRb wherein Ra and
Rb are independently Hor Cl1_3 alkyl; R3 and R4 are independently sel ected
fromH halo, cyano, C S al kyl, hydroxy,C 2-4 acyl, Cl-4 al koxy, and NR : Rd

wherein R K i endently Hor Cl1-3 al kyl, provided that R3 and
F- (B SH SR

R4 are not and R6 are independently selected from hal o,
phenyl, C1.9 alkyl, Cl1_8 al koxy, C2_9al kenyl, C2.9al kenyl oxy,

C3- 7cycl odlr&nydfectich Asgay methaskipr PEAR reteptdrsal kyl - O _wal kyl ,
C3_7cycl oal kyl -C, -, al koxy, C3_7cycl oal kyl oxy-Cl1_6al kyi, and
C3. 7cycl oal kyl oxy-Ct _ial koxy, or 25 120 R5 and R5 together form Cl.9

Ths! et o HERRSLAR g ATQIENIETS i LbglnoRgarar o v o1
het er osycl1pF4FBS andsglOtandine (GIBCABRL) mTihe dells Weve cl:tramsfectedh avithedldt i cal |y
accept abl e1‘orS 8I|3 Rt-ngLie ?Ff’PARoL, y or &) receptor and Gal4-Luciferase Reporter using the
DMRIE-C Reagent. On the following day, the medium was replaced with 5%
Charcoal treated FBS growth medium. After six hours, cells were trypsinized and
seeded at a density of 50,000 cell/well into 96well plates and incubated overnight
10 at37°Cina 5% CO; incubator. Cells were then treated with test compounds or
vehicle and incubated for 24 hours at 37°C in a 5% CO; incubator. Luciferase
activity was assayed using the Steady-Glo Luciferase Assay Kit from Promega.
DMRIE-C Reagent was purchased from GIBCO Cat. No0.10459-014. OPTI-MEM |
Reduced Serum Medium was purchased from GIBCO Cat. No. 31985. Steady-

15 Glo Luciferase Assay Kit was purchased from Promega Part# E254B.

A variety of example compounds have been made and tested, with a
range of in vitro results. Below are representative compounds and data; in some
cases, where multiple ECso’s are shown, multiple measurements were taken.

20 Naturally, different compounds in Formula (I) may have not have activities

identical to any one compound below.

Table 2. In Vitro Data

Compound Number ECso (PPAR delta) nM
1 13.2,18.7,17.8, 34.1, 14.7
2 26.4,27.1
3 | 711
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10 2. The conpound of claim 1l wherein

wherein Y is S.
wher

conmpound of claim]
0. 20 7. The conpound of claim|l
of claim]l
10. The conpound of claim!]l

Xis S or O.
5.
CH or

ein Zis CH2.

The

3. The conmpound of claim
2 wherein Xis 0. 15 4. The conpound of claiml wherein Y is O.
6. The conpound of claiml wherein Z is
8. The conmpound
wherein mis 1. 25 9. The conpound of claiml1 wherein mis 2.
wherein nis 1. 11. The conpound of claim1l

wherein R—and Rz are 1 ndependentiy sgrected 30 fromH, CIZ alkyl, CI. 3
al koxy, K, d, and Br. 421 12. The conpound of claim rein R and R2
are independently selected fromH nethyl, nethoxy E,and ad. 13 The
conpound jof claim 1l whegein R3 and R4 jare |ndependent5% gcted 5 fromH,
hal o, cyano, acetyl, Cl_ 2 aIkyI and C1 2 alkoxy 14 %é conpound of claim
13 wher eitr—RE3—s— nucpcnucnu Y setected—from H- ; € ; ||yU| OXY; et hyi ; d
met hoxy. {10 15. The conpound of claim{l3 wherein R4 i S66népendent|y
selected |fromF, O, nmethyl, nethoxy,| trifluoronethyl, trifluoronethoxy,
di fl uor onethyr, dlfluo§onethoxy, fl uor onet hyl , quoronqégoxy,
chl or odi f|l uor onet hyl , hl or odi f | uor onet hoxy, di chl or of I'dor onet hyl, and
di chl or of|Luar onet hoxy. 15 16 Th ' ' ' ' d
fromnmethyl, nmethoxy, Hg d, Br, I, QH -CH(CF3)2, CF355000CF3, -N(CH3)?2,
-C)C}QC[#H, and -COCH3, and R4 is selected fromH C, and nethyl. 17. The
conmpound |of claim 1l wherein R5 and R6 fogether formC _g al kyli denyl

9 216

10 238

11 45.1,48.3

12 >1000

13 >500

14 >1000

16 22.7,22.1

16 87.8,51.4

17 32.1,38.7

18 59.1,31.9

19 67.7,49.7

20 194

21 >1000
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20 or C3_g al kenylidenyl, or R5, R6 and the carbon atomto which they are
attached together form C3 7 cycloal kyl. 18. The conmpound of claim 1l wherein
R5 and R6 are independently selected fromhalo, phenyl, Cl g alkyl, Cl1 5
al koxy, C2_9 al kenyl, C2_g al kenyloxy, C3_7 25 cycloal kyl, C3.7

cycl oal koxy, C3_7cycl oal kyl -C1_7al kyl, C3_7cycl oal kyl -G 7al koxy,

C3. 7cycl oal kyI oxy- Cl-sal kyl , and C3. 7cyc| oal kyl oXy- Cl _7al koxy. 19.The
corrpound of —ctarm T —whereim R3S setgcted from A —F,—C,_ nmetrhyt, and
net hoxy, land R4 is sele@®ed fromF, d| acetyl, net hy289,n@3t310xy 30
trifl uor dnet hyl, trifluoronethoxy, difiluoronet th di fluoronethoxy, 122
fluoronetthyl, fluoronethoxy, chlorodif|l uoronethyl, 9?&%?9' fdjjoromet hoxy,
di chl or of{l uoronet hyl , and di chl orof | uqromat hoxy. 20 e co’rrpound of claim %
wher ei n 5 4-s—sel "‘Ct%d ﬁ|U||| H—EF3+—n cny:, G, 5 ounrllr;LHUAy, ant—R2—s
selected|{fromH d, amynethyl. 21. The conpound of clai/n7.4 wherein Xis O
and Y is|0. 22. The conpound of claim1 wherein Zis 0 and Yis S. 10 23.
The conpqund of crfaimI wherein X is Ofand Yis S. 24. The conpound of claim
1 whereif Xis a covalef® bond and Y ils S. 15 25. The 6?rpound of claiml
wherein R_is selected fromH CE3 nethyl C _and nmethoxy: R2 is select
fromH @, and nmethyl;od&3 is selected fromH F, O, 49%thys, and net hoxy;
and R4 ils selected fromF, d, methyl|, and nethoxy. 20 26.” The conpound of
claim1l VTfﬂw erm—XsO 2Y_; 507

119
28 122
29 249
G. Other Embodiments
5 The features and principles of the invention are illustrated in the

discussion, examples, and claims herein. Various adaptations and modifications
of the invention will be apparent to a person of ordinary skill in the art and such
other embodiments are also within the scope of the invention. Publications cited
herein are incorborated in their entirety by reference.

10

119



R3 is selected fromH, F, A, nmethyl, and nethoxy; and 25 R4 is sel ected
fromF, d, nethyl, nethoxy, trifluoronethyl, trifluoronethoxy,
di fl uoronet hyl, difluoronethoxy, fluoronmethyl, and fluoronethoxy. 27. The
conmpound of claim1l wherein 30 Xis Q Yis S; 123 R3is selected fromH, F,
C, methyl, and nethoxy; and R4 is selected fromF, d, nethyl, nethoxy,
trifluoronmethyl, trifluoronethoxy, difluoronethyl, difluoronethoxy,
fluoronethyl, and fluoronethoxy. 5 gﬁaiT@e conmpound of claim1l wherein Y
is Q ZisO;, R3is selected fromH K > nmethyl, and nmethoxy; and 10 R4 is
selected fromF, d, nethyl, nethoxy, nethyl, nmethoxy, trifluoronethyl,
trifluoronethoxy, difluoronethyl, difluoronethoxy, fluoronethyl, and
f 1 uor omet hoxly. Azmpaung ghiemmdadh: claim 1 wherein 15 R is selected from H,
X

CF3, nethyl, d, and thoxy; R2 is selected fromH C, and nmethyl; Rais
sel ected fromH, F,imzt hyl , and net hoxy; R4 is selected fromF, O,
th :

met hyl , nmet hoxy, an OXyR, trifluoronethyl, trifluorpmethoxy,
di fl uoronet hyl, di®fuor t ho 70 fluoronethyl, and f &0 th‘bxy; and R5

and R6 together formCl_9 alk or .9 enyl i de
m
Y n Z
Rs Rg

X is selected from a covalent bond, S, and O;

R5, R6
R3

wherein

10 Yis SorO;
Zis O or CH,, provided when Y is O, then Zis O;

R; and Rz are independently selected from H, C1.3 alkyl, C1.3 alkoxy, halo,
15 and NRaRp wherein R, and Ry, are independently H or Cq.3 alkyl;

R3 and R4 are independently selected from H, halo, cyano, Ci.salkyl,
hydroxy,C 2.4 acyl, C44 alkoxy, and NR.R4 wherein R; and Ry are
independently H or Cq.3 alkyl, provided that Rz and R4 are not both H;

20
Rs and Rg are independently selected from halo, phenyl, Cq.galkyl, C4_g
alkoxy, C2.g alkenyl, C,.g alkenyloxy, Cs cycloalkyl, Cs.7 cycloalkoxy, Cs.
7cycloalkyl-C1.7alkyl, Cazcycloalkyl-C4.7alkoxy, Cszcycloalkyloxy-Cq.galkyl,
and Cs.7cycloalkyloxy-C4.7alkoxy, or

25
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and the carbon atomto which they attach together form C3.7 cycloal kyl. 25
30. The conmpound of claim25 wherein X is O; Yis 0 or S; and Zi sO 124
31. The compound of claim25 wherein R5 and R6 together formCl 9

al kyl i denyl or C3.9 al kenylidenyl, or R5, R6 and the carbon atomto which
they attach together form C3_qg cycloal kyl. 5 32. The conpound of claim 25
wherein R5 and R6 are independently sel ected from halo, phenyl, G _9al kyl,

ool onl kot -G - riRkghe Ao Rt uRalny Y gy 4] 02! Ko
C3_I cycl oal kyl oxy- CIRSah# e cabon Gtond &y Whith! théy@xda@égﬁ@d toyerher¥m33. The

conpound of claim25 wherein mis | and n is 1. 34. The conpound of claim
25 wherein Y is S 3637 qysoadiefesaner @'Im‘%mh?rmdlhﬂﬂﬁm@b@‘b’b sel ected from 15
{2-Methyl -4-[2-(4-trifluoronethyl-phenoxynet hyl)-allylsulfanyl]-phenoxy}-
acetic acid; (2-M
et hyl - 4-{ 2- [ 2- (4istQ,i 1 by ameet hyl - phenyl ) -et hyl ] -al I yl sul fanyl } - phenoxy) -
acetic acid; {2-Methyl-4-[2-(4-trifl u orom ethoxy-ph enoxynmethyl)-al |yl su
| fa nyl]-phenoxy}- 20 acetic acid;
{2- Chl or o- 4- [Z{EIA\}IT o |1f(;r@r onet hyl - phenoxynet hyl )-allyl sul fanyl]-phenoxy}-
acetl c acid,

-4-[ 3- et hyI 2- (4 tr| f1 uor onet hyI phenoxynet hyI) but - 2-

| 'sul fanyl
?ZV[Z“P, Dill ]Gbﬁwifo?ycﬁ’f Sﬂcgf%%ﬁaﬁkﬂs%‘é‘ﬁ&&fnet hyl)-al | yl sul fanyl ] - 2-

10 2. The compound of claim 1 wherein Xis S or O.
3. The compound of claim 2 wherein X is O.
15 4. The compound of claim 1 wherein Y is O.
5. The compound of claim 1 wherein Y is S. | )
6. The compound of claim 1 wherein Z is O.
20
7. The compound of claim 1 wherein Z is CH or CH..
8. The compound of claim 1 wherein m is 1.
25 9. The compound of claim 1 wherein m is 2.

10. The compound of claim 1 wherein n is 1.

11.The compound of claim 1 wherein Ry and R, are independently selected
30 from H, C1.3 alkyl, Cy.3alkoxy, F, Cl, and Br.
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met hyl - phenoxy}-acetic acid; {3-Chloro-4-[2-(4-triflu

or onet hyl - phenoxynet hyl ) -al | yl sul fanyl ] - phenyl }- acetic acid;
{2-Methyl -4-[1-(4-trifluoromethyl-phenoxynet hyl) -

cycl opropy[ net hyl sul f anyl ] - phenoxy}-acetic acid; 125 {2-Methyl-4-[2-p
ropy)-2-(4-trifluoronmethyl-p he noxymeth yl)-pentyl sul fanyl]-
phenoxy}-acetic acid; {4-[2-(4-Ch |oro- ph

t hyl LIyl sulf ti ci,d;.. 5
e a8 T i P Sar 5 hepBShiErnieg et
aci d; {4-[2- (zfé,TPH qhgmpnmﬁ@@xmdwm) al lylsul fa
nyl ] - 2- met hyl enoXy}-acetic acid; {4-[3-Cyano-2- (4-t(fluoromethyl-phen

oxynet hyl ) -al | yI sul fanyl ] - 2- net hyl - 10 phenoxy}-acetic acid; {2-M ethyl

bﬁeLgXS?egggfa‘ 4-tr] fl)Hr% 81“15##'1 eerg% ﬁ@)‘\’l&realnde)éena%nﬁ s¥||el:t'ed

{2- Met gyl - 4- [3fﬁaﬁfﬁ)m h?dl@f’cylanwac%‘t{(l‘lCtlEEfklyUQhQ@tziaWox}?henoxerEt hyl) -
al |yl suI fanyl ] - phenoxy}-acetic acid
{4-12,2-Difluoro-3-(4-trifluoronet hyI phenoxy) propyl sul f anyl ] - 2- net hyl -

phenoxy} - ace cid; : e

Lo Net byl -4 1 TOR O TPRYPS RLERUT 13Nt I PdenandsTity Selectsd from K

yl met hyl suI f anyd Jcipheoxy} matist,iahdadiethoxy.

{4-12,2-Di nethyl -4-(4-trifluoronethyl - phenoxyrret hyl)-[1, 3] di oxol an-4 20
yl met hyl sul f anyl ] - 2- net hyl - phenoxy}-acetic aci d;

[ 2- Met '(’oy' - 4- "ﬁlée&?mb hAYf il M's%MHé@W HH@ékﬁéﬁde ARl &ctdd Fdm F

{4-[214 ﬁ(g)ro HPFU{'P)I’OWE'[F{}I he n‘é&lﬁmet ? Iy‘fcs me

ul fanyl ] - 2- rret IGi| methyl, methoxy, tnﬂuoromethyl tnﬂuoromethoxy, difluoromethyl,
difluoromethoxy, fluoromethyl, fluoromethoxy, chlorodifluoromethyi,

chlorodifluoromethoxy, dichlorofluoromethyl, and dichlorofluoromethoxy.

15 16. The compound of claim 1 wherein R;3 is selected frbm methyl, methoxy, H,
Cl, Br, I, OH, —CH(CF3),, CF3, —OCF3, —N(CH3)2, —O—CH>COOH, and
—COCH;3, and Rsis selected from H, Cl, and methyl.

17. The compound of claim 1 wherein Rs and Rg together form C1.g alkylidenyl
20 or Cs.g alkenylidenyl, or Rs, Rs and the carbon atom to which they are
attached together form Cs.7 cycloalkyl.

18. The compound of claim 1 wherein Rs and Rg are independently selected
from halo, phenyl, C1.9alkyl, C1.s alkoxy, Ca.9 alkenyl, Co.g alkenyloxy, Cs.z
25 cycloalkyl, Cs.7 cycloalkoxy, Cs.7cycloalkyl-Cq.7alkyl, Cs7cycloalkyl-Cy.
zalkoxy, Ca.zcycloalkyloxy-Cgalkyl, and Cs.zcycloalkyloxy-Cq.7alkoxy.

19. The compound of claim 1 wherein Rz is selected from H, F, Cl, methyi,

and methoxy, and Rsis selected from F, Cl, acetyl, methyl, methoxy,
30 trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,
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phenoxy}-acetic acid; {4-[2-(4-M ethoxy-phen oxynethyl)-all yl su lfa

nyl ] -2-met hyl - phenoxy}-acetic 25 acid; {4-[2-(4-Di methyl ami n o-phen
oxym et hyl ) -al | yl sul fanyl]-2-nmet hyl -phen oxy}- acetic acid; {2-Trifluo
rometh yl-4-[2-(4-trifluoronethyl-phen oxymethyl)-al |ylsulfanyl]-
phenoxy}-acetic acid; 30
{3-Chloro-4-[2-(4-trifluoronethyl-phenoxynethyl)-allylsul fanyl]-phenoxy}-

ti id; 126 {2-M.et -4-12-(4-1rif) hy! > ph hyl)-al Iyl
SeTtan yI] - phoresgTerR oty shibtadiprSREIn chiioffuairisbon, %
henoxy) - b ut - 3ygipybrétldrémeivl -aHd @bnieiofluordaéthbsy.aci d; 5 {2- Met hyl

-4-12-(4-t(fluoronethyl -phenoxy)-allylsulfanyl]-phenoxy)-acetic acid,
(4-[2-H yd roxy-2-(4-trifluoronethyl - phenoxym et hyl) - butyl

sul fanyl ] - 2- | - - t4 Ao {4-]2- tyl -
cnoxymet hyl ) 2511 CofPENOE SBE L TBRIERs 5 5o GebHTo H SR ERCh o 4.
sop ropyl - p he gagxpyEthdny, endlRyis seldctathrd-H-Cipand wletiyl. enoxy} - aceti c
acid; {2-Chloro-4-[2-(3,4-di chloro-p henoxym
ethyl)-allylsul fanyl]-phenoxy}-acetic. acid; 15

2- Chl or o- 4- - L L ' - ald yl sul fanyl ] - phenoxy} -
gceti c acid; bf%&é@oﬁ@?%‘%ﬂﬁwﬁ?ﬁ?ﬁ&%% Bdrigldy yi-p v
uor orret hyl - phenoxy) - propyl sul f anyl ] - 2- net hyl - phenoxy}-acetic acid;

22.The compound of claim 1 wherein Zis O and Y is S.

10
' 23. The compound of claim 1 wherein Xis Oand Y is S.
24. The compound of claim 1 wherein X is a covalent bond and Y is S.
15 25.The compound of claim 1 wherein
R, is selected from H, CF3, methyl, Cl, and methoxy;
Rzis selected from H, Cl, and methyl;
R; is selected from H, F, Cl, methyl, and methoxy; and
R4 is selected from F, CI, methyl, and methoxy.
20
26. The compound of claim 1 wherein
Xis O;
Y is O;
R3 is selected from H, F, Cl, methyl, and methoxy; and
25 Rsis selected from F, Cl, methyl, methoxy, trifluoromethyl,
trifluoromethoxy, difluoromethyi, difluoromethoxy, fluoromethyl, and
fluoromethoxy.
27. The compound of claim 1 wherein
30 Xis O;

Yis S;
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{2-Ch loro-4-[2,2-dimethyl -3-(4-trifluoronethyl-phenoxy)-p ropyl sul fanyl]-
20 phenoxy}-acetic acid; {2-Ch loro-4-[1-(4-trifluoronethyl-phe noxynethyl
)- cycl opropyl met hyl sul fanyl ] - phenoxy}-acetic acid; {3-C h Toro-4-[2, 2-d

i methyl -3-(4-trifl uoronethyl -phenoxy)-propyl sul fanyl]- phenyl }-acetic acid,
25 {3-Chioro-4-[2,2-dinethyl-3-(4-trifluoronethoxy-phenoxy)-propyl sul fanyl] -
phenyl } -acetic acid; and

{3- Chl oro-4-3- Mgt hy, -sére(:éedtﬁ&&]!wqf,gg?@gmylrw%%ggxﬂag) - but - 2-

enyl sul fanyl | - phenyi} acetic acid. claiml which is
acetic acid, [2-nRjhyseléeteddrdrv 4, Q)tmethyl, mostboxtthifugrphetimgxy] net h

yl]-2-prope nyl]th io H_W;no_ -. 127 37.A pharpaceytical copposition
conprising a conptbkﬁ'h’(?r%%e yoé'ﬂ!?ré’i"?ﬁ“ﬂ"’d'ﬂﬂ?'poﬁe,tng’% ,rorggtf\hyg%,nd%, and
36. 5 38. A net hpdﬂ&(g,ront,(_rgﬁg;(i_ng or inhibiting the progression of a PPAR-delta

medi ated condition, said nmethod conprising admnistering to a patient in
need ofs treatnent a pharnaceutically effective anobunt of the conposition of

LA g R Ak 1

phenoxymet hyl ) - al {yks fanyl ] - phenoxy}-acetic acid. 40. A conpound of Formula
(rr)y: oHR X R2 R4OYMS R3 R5 R6 15 Il wherein
Zis O,

Rs is selected from H, F, Cl, methyl, and methoxy; and
10 : R4 is selected from F, Cl, methyl, methoxy, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,

fluoromethyl, and fluoromethoxy.

29. The compound of claim 1 wherein
15 R, is selected from H, CF3, methyl, Cl, and methoxy;
R is selected from H, Cl, and methyl;
R; is selected from H, F, Cl, methyl, and methoxy;
R4 is selected from F, Cl, methyl, methoxy, and methyl, methoxy,
trifluoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy,
20 fluoromethyl, and fluoromethoxy; and
Rs and Re together form C..g alkylidenyl or Cs.g alkenylidenyl, or Rs, Rs
and the carbon atom to which they attach together form Cs.;
cycloalkyl.

25 30. The compound of claim 25 wherein
Xis O;
Yis O or S; and
Zis O.
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X is selected froma covalent bond, S, and G 20 YisSor0O; Rl and R2 are

I ndependently selected fromH, C13 al kyl, Cl13 al koxy, halo, and NRaRb
wherein R and Rb are independently Hor Cl1.3 alkyl; 128 R3 and R4 are

I ndependently selected fromH, halo, cyano, C1_5 al kyl, hydroxy,C 2-4 acyl,
Cl4 al koxy, and NR,.Rd wherein R~ and Rd are independently Hor C _3 alkyl,
provi ded that R3. and R4 are not both H 5 R5 and R6 are independently

sel ected frg @3—#@ cycl Ll kyI ﬁm?Z@'vmérem(ﬁs &hd R C%‘f&@@fher@%nﬁ enyl, C2_9

al kenyl oxy, cycl oal koxy 7cycl oal kyl -G _7al kyl ,
C3_7cycl oal kylalkllidenyt ox - gwenwwﬂrwhld{ﬁsoﬁiyamﬂ tbalcasbon atemito which

C3- 7cycl oal kyl 0 RS an R6 together form ClL_9 al kyli denyl
or C3.9 al keny! F‘P%éﬁ zbatlpgﬁg?é’rf ArEcYgiee @Q‘r bon atomto which they are
attached together form C3.7 cycloal kyl or 5- or 6-nenbered heterocyclyl; n

is 0, 1 or 2, and 15 msO0,1or2; or a pharmaceutically acceptable salt
t hereof. 20 wlThan@r@mm@fcpI@m Vil an/hﬁram Ruhend Re axeiindependeptly selgctede

conmpound of claim ereiny
B "5 a0’ ol Geiob BRI De R ChaalReY.r £ AR oo UBRILD S0 0o

(13 l'ai m 40 wher egytigaksl, sz c@@loé%xﬁmgqﬂyaoémwguwkﬂf C§'7@Vdma<}|0y|mgar einnis
' -alkoxy, Cs.zcycloalkyloxy-Cisalkyl, and Cascycloalkyloxy-Ca.7alkoxy.

10 33.The compound of claim 25 wherein mis 1 and n is 1.
34. The compound of claim 25 wherein Y is S.

35.The compound of claim 1 which is selected from:
15 {2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-
acetic acid;
(2-Methyl-4-{2-[2-(4-trifluoromethyl-phenyl)-ethyl}-allylsulfanyl}-phenoxy)-
acetic acid;
{2-Methyl-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-
20 acetic acid;
{2-ChIoro-4-[2-(4-triﬂuoromethyl-pheﬁoxymethyl )-allylsulfanyl}-phenoxy}-
acetic acid,
{2-Methyl-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl]-phenoxy}-acetic acid,;
25 {4-[3,3-Difluoro-2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-2-
methyl-phenoxy}-acetic acid;
{3-Chioro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenyl}-
acetic acid;
{2-Methyl-4-[1-(4-trifluoromethyl-phenoxymethyt)-
30 cyclopropylmethylsulfanyl}-phenoxy}-acetic acid;
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47. The conpound of claim40 wherein R, and R2 are independently sel ected
fromH Cl1 3 alkyl, C1_3 alkoxy, F, d, and Br. 5 48. The conpound of claim
47 wherein R and R2 are independently selected fromH, nethyl, nethoxy, F
and C. 49. The conpound of claim40 wherein R3 and R4 are independently
selected 10 fromH, halo, cyano, acetyl, Cl1-2 alkyl, and Cl-2 al koxy. 50.
The conpound of cI ai m 49 wherein R3 is independently selected fromH, F,

cd, hyd , 0 XY, } i N in R4
5 | naependent 1o ety OB R ¢4-iuBlom L SRERBRICLA Py SLlsh i B 1
trifluor orret;btmmrp](l édaimlraumzt hyl, di fuolr orreéhory, fl uor onet hyl ,

fl th chl oro uo or.odi t

i on oot | 'ut ootz A-Chioid: %EHPM?thM'&PHH@H'%Wb ?@ﬁ-p%%xx}oﬁ%\end of

cl ai m 40 whgéganmls selected fromnethyl, methoxy, H, d, Br, I, OH,
- CH( CF3) 2, OCF3, -N(CH3)2, -O CH2000H, and - COCHS, and R4|s sel ected

fromHs5 d, an({4-t[®-t(By4 Dnaﬁordm@emmtmdl) aifylsulfanm]ﬁemmmd@han@s/}mtl%
t oget her form 1 9 25 al kylidenyl or .9 al kenylidenyl, or R5, R6 and the
carbon at om 89 Whl ch they are attached toget her form 3. 7 cycl oal kyl . 54.

The conpound Ogﬁtﬁ(m ‘Eﬁcl’ﬂ’ﬁﬁf— héhd3gneitiel| (E@ gwmfahw@m&wudhbnéﬁ; Vesdei  from

hal o, phenyl, al kyl, Cl - aI koxy, al kenyl, C2.9 al kenyl oxy, C3 7
30 cycl oal kybe¢idC3_7 cycl oal koxy, C3_7cycloal kyl -Cl_7al kyl, C3_7cycl oal kyl -

e e T T Y e =

and nefgoxy, phRafoxy}-acetikedaidted fromF, 4, acetyl, net hyI met hoxy,
trifluoronet ﬁ

f 1 uor orret hyl , f{Qd‘Eﬂ%%ﬁh%iﬁ??hem%wﬂﬂh‘;(%’rgg{%ﬁ%%“wggﬁkg‘ W"N'f(éamrret hoxy,
phenoxy}-acetic acid;
{2-Methyl-4-[3-naphthalen-1-yi-2-(4-trifluoromethyl-phenoxymethyl)-
allylsulfanyl]-phenoxy}-acetic acid;
15 {4-[2,2-Difluoro-3-(4-trifluoromethyl-phenoxy)-propyisulfanyl]-2-methyi-
phendxy}-acetic acid;
{2-Methyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-[1,3]dioxan-2-
ylmethylsulfanyl}-phenoxy}-acetic acid,;
{4-[2,2-Dimethyl-4-(4-trifluoromethyl-phenoxymethyl)-{1,3]dioxolan-4-
20 ylmethylsulfanyl]-2-methyl-phenoxy}-acetic acid;
[2-Methyl-4-(2-phenoxymethyl-allylsulfanyl)-phenoxyl-acetic acid;
{4-[2-(4-Chloro-3-trifluoromethyl-phenoxymethyl)-allylsulfanyl]-2-methyl-
phenoxy}-acetic acid,;
{4-[2-(4-Methoxy—phenoxymé_thyl)—allyléuIfanyl]-2-'r’nethyl-phenoxy}-acetic
25 acid;
{4-[2-(4-Dimethylamino-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-
acetic acid;
{2-Trifluoromethyl-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-
phenoxy}-acetic acid;
30 {3-Chloro-4-[2-(4-trifluoromethyl-phenoxymethyl)-allylsulfanyl}-phenoxy}-

acetic acid;
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di chl orof  uoronmet hyl , and di chl orof | uor onet hoxy. 56. The conpound of claim
40 wherein R is selected fromH CF3, nethyl, d, and nethoxy, and R2 is
selected fromH d, and nethyl. 10 57. The conpound of claim40 wherein X
is 0O and Yis 0. 58. The conmpound of claim40 wherein Xis 0 and Y is S. 15
59. The compound of claim40 wherein X is a covalent bond and Y is S. 60.The
conpound of claim40 which is [2-nmethyl-4-[[2-[[]4-

(et £ uor omet ) LRARBK A Y. ALARL SRy RRemb S SRR pRERELS- 2! ¢
acetic acid;
{2-Methyl-4-[3-(4-trifluoromethyl-phenoxy)-but-3-enylsulfanylj-phenoxy}-
acetic acid; ’
5 {2-Methyl-4-[2-(4-triflucromethyl-phenoxy)-allylsulfanyl}-phenoxy}-acetic
acid;
{4-[2-Hydroxy-2-(4-trifluoromethyl-phenoxymethyl)-butylsulfanyl]-2-methyl-
phenoxy}-acetic acid;
{4-[2-(4-tert-Butyl-phenoxymethyl)-allylsulfanyl}-2-methyl-phenoxy}-acetic
10 acid;
{4-[2-(4-1sopropyl-phenoxymethyl)-allylsulfanyl]-2-methyl-phenoxy}-acetic
acid;
{2-Chloro-4-[2-(3,4-dichloro-phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic.
acid;
15 {2-Chloro-4-[2-(4-trifluoromethoxy-phenoxymethyl)-allylsulfanyl]-phenoxy}-
“acetic acid; ‘
{4-[2,2-Dimethyl-3-(4-trifluoromethyl-phenoxy)-propylsulfanyl}-2-methyl-
phenoxy}-acetic acid,
{2-Chloro-4-[2,2-dimethyl-3-(4-triflucromethyl-phenoxy)-propylsulfanyi}-
20 phenoxy}-acetic acid;
{2-Chloro-4-[1-(4-trifluoromethyl-phenoxymethyl)-
cyclopropylmethylsulfanyl]-phenoxy}-acetic acid;
{3-Chloro—4-[2,2-dimethyl-3-(4-trifluoromethyl-phenoxy)—propylsulfanyl]-
phenyl}-acetic acid;
25 {3-Chloro-4-[2,2-dimethyl-3-(4-trifluoromethoxy-phenoxy)-propylsuifanyl]-
phenyl}-acetic acid; and
{3-Chloro-4-[3-methyl-2-(4-trifluoromethyl-phenoxymethyl)-but-2-
enylsulfanyl}-phenyl}-acetic acid.

30 36. The compound of claim 1 whicH is acetic acid, [2-methyl-4-[[2-[[4-
(trifluoromethyl)phenoxylmethyl]-2-propenyljthio]phenoxy]-.
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37.A pharmaceutical composition comprising a compound of any of claim 1,
16, 17, 19, 25, 26, 29, 35, and 36.

5 38. A method for treating or inhibiting the progression of a PPAR-delta
mediated condition, said method comprising administering to a patient in

need of treatment a pharmaceutically effective amount of the composition
of claim 37.

10 39. The compound of claim 1 which is {2-methyi-4-[2-(4-trifluoromethyl-
phenoxymethyl)-allylsulfanyl]-phenoxy}-acetic acid.

40.A compound of Formula (ll):
OH
)\/X
O

R
Y MS R3
_ Rsg Rg

1

15 i
wherein
X is selected from a covalent bond, S, and O;
20 YisSorO;

R, and Rz are independently selected from H, C4.3 alkyl, C4.3 alkoxy, halo,
and NRaRp wherein R; and Ry are independently H or Cq.3 alkyf;
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R; and R4 are independently selected from H, halo, cyano, Ci.salkyl,
hydroxy,C 24 acyl, C1.4 alkoxy, and NR.Rg wherein Rc and Ry are
independently H or C43 alkyl, provided that Rs.and R4 are not both H;

Rs and R are independently selected from halo, phenyl, Cigalkyl, Cis
alkoxy, Ca.0 alkenyl, C,.¢ alkenyloxy, Caz cycloalkyl, Cs.7 cycloalkoxy, Ca.
scycloalkyl-Cq.7alkyl, Cs.7cycloalkyl-Cq.7alkoxy, Cazcycloalkyloxy-Cq.salkyl,
and Caz.7cycloalkyloxy-Ci7alkoxy, or

Rs and Rg together form C1.g alkylidenyl or Cag alkenylidenyl;or Rs,

Re and the carbon atom to which they are attached together form
Cs.7 cycloalkyl or 5- or 6-membered heterocyclyl;

nis0, 1 or2; and

mis 0, 1o0r2;

or a pharmaceutically acceptable salt thereof.

41.The compound of claim 40 wherein X is S or O.
42.The compound of claim 41 wherein X is O.
43.The compound of claim 40 wherein Y is O.
44.The compound of claim 40 wherein Y is S.

45.The compound of claim 40 wherein mis 1.
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46. The compound of claim 40 wherein n is 1.

47.The compound of claim 40 wherein R+ and R are independently selected
from H, C4.3 alkyl, Cq.3 alkoxy, F, Cl, and Br.

48. The compound of claim 47 wherein R1 and Rz are independently selected
from H, methyl, methoxy, F and Cl.

49. The compound of claim 40 wherein R3 and R4 are independently selected
from H, halo, cyano, acetyl, Cy.2alkyl, and C4.2 alkoxy.

50.The compound of claim 49 wherein Rj3 is independently selected from H,
F, Cl, hydroxy, methyl, and methoxy.

51. The compound of claim 49 wherein R, is independently selected from F,
Cl, methyl, methoxy, trifluoromethyl, trifluoromethoxy, difluoromethyl,
difluoromethoxy, fluoromethyl, fluoromethoxy, chlorodifluoromethyl,

chlorodifluoromethoxy, dichlorofluoromethyl, and dichlorofluoromethoxy. -

52.The compound of claim 40 wherein R; is selected from methyl, methoxy,
H, Cl, Br, I, OH, —CH(CF3)2, CF3, —OCF3, —N(CH3);, —O—CH,COOH,
and —COCHj3, and Ry is selected from H, Cl, and methyl.

53. The compound of claim 40 wherein Rs and Rg together form C4.9

alkylidenyl or Cs.g alkenylidenyl, or Rs, Rg and the carbon atom to which
they are attached together form Ca.7 cycloalkyl.

54. The compound of claim 40 wherein Rs and Rg are independently selected
from halo, phenyl, C.g alkyl, C4.s alkoxy, Ca.g alkenyl, Cz.g alkenyloxy, Cs.7
cycloalkyl, Cs.7 cycloalkoxy, Cs.zcycloalkyl-C4.7alkyl, Cs.7cycloalkyl-C4.
7alkoxy, Cz7cycloalkyloxy-Ci.salkyl, and Cs.7cycloalkyloxy-C,_7alkoxy.
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55.The compound of claim 40 wherein R is selected from H, F, Cl, methyl,
and methoxy, and Ryis selected from F, Cl, acetyl, methyl, methoxy,
trifluoromethyl, trifluoromethoxy, diftuoromethyl, diftuoromethoxy,

fluoromethyl, fluoromethoxy, chlorodifluoromethyl, chlorodifluoromethoxy,
dichlorofluoromethyl, and dichlorofluoromethoxy.

56. The compound of claim 40 wherein R4 is selected from H, CF3, methyl, Cl,
and methoxy, and Rzis selected from H, Cl, and methyl.

57. The compound of claim 40 wherein Xis O and Y is O.
58. The compound of claim 40 wherein Xis O and Y is S.
59.The compound of claim 40 wherein X is a covalent bond and Y is S.

60.The compound of claim 40 which is [2-methyl-4-[[2-[[[4-
(trifluoromethyl)phenyl]thiolmethyl]-2-propenyl]thio]phenoxy]-acetic acid.
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