WO 02/ 092590 PCT/ GB02/ 02152 FURAN AND THI OPHENE DERI VATI VES THAT ACTI VATE
HUVAN PEROXI SOVE PROLI FERATOR ACTI - VATED RECEPTORS The present invention
rel ates twoaenbzve novel conpounds. In particular, the preIasRo2i0msenti on
relates to conmpounds that activate human peroxi sone 5 proliferator
activated receptors ("hPPARs"). The present invention also relates to

nmet hod for preparing the conpounds, their use in nedicine, pharnaceuti cal
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PPAR medigatsdreirss@ses or conditions. 10 Several independent risk factors
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redgpt or dtipas fhaenl shain thatdodering LDIt-tVatrel suffisttrfoptredutin@ tie@risk dbee,
for exanplc%r%%&%ar-rd%agg% \é%w-é ’paYi\énts, particularly those with normal LDL-c
levels. This population pool is identified by the independent risk factor of low
HDL-c. The increased risk of cardiovascular disease associated with low HDL-c
levels has not yet been successfully addressed by drug therapy (i.e. currently
20 there are no drugs on the market that are useful for raising HDL-c). (Bisgaier, C.
L.; Pape, M. E. Curr. Pharm. Des. 1998, 4, 53-70).

Syndrome X (including metabolic syndrome) is loosely defined as a

collection of abnormalities including hyperinsulemia, obesity, elevated levels of

25 trigycerides, uric acid, fibrinogen, small dense LDL particles, and plasminogen
activator inhibitor 1 (PAl-1), and decreased levels of HDL-c.

NIDDM is described as insulin resistance which in turn causes anomalous

glucose output and a decrease in glucose uptake by skeletal muscle. These

30 factors eventually lead to impaired glucose tolerance (IGT) and
hyperinsulinemia.

Peroxisome Proliferator Activated Receptors (PPARs) are ophan
receptors belonging to the steroid/retinoid receptor superfamily of ligand-
35 activated transcription factors. See, for example Willson T.M. and Wahli, W.,



WD 02/ 092590 PCT/ GB02/02152 2 Curr. Opin. Chem Biol. (1997) Vol 1 pp
235-241 and Wllson T.M et. al., J. Med. Chem (2000) Vol 43 p527-549. The
bi ndi ng oWoagopisse |igands to the receptor results in chagesBn2ishe
expression |l evel of MRNA's enclded by PPAR target genes. 5 Three mamal i an
Per oxi some Proliferator-Activated Receptors have been isolated and terned
PPAR- al pha, PPAR-gamma, and PPAR-delta (also known as NUCl1 or PPAR-beta).
These PPARs regul ate expression of tagpget genes by binding to DNA sequence
el ements, terned PPAR response elenents 10 (PPRE). To date, PPRE s have
been identified in the enhancers of a nunber .of genes encodi ng proteins
that regulate lipid netabolisn1suggesting that PPARs play a pivotal role
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PPAR- ganmaeeeptobresliigi in ebtiahges in tHeceXxprassiga fevel rof MRNA's édcided/bylRPARRNN et .
J. Bth gsetggﬁgg 12953- 12956, 270 (1995)), providing evidence that
Ss

PPAR—gamm | i ble target for the therapeutic actions of the
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ffect
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gene expr #lay arpivatakrole i theadipegenic llgr@dlamcgsg@d%uand lipict b@mggg agis. (H.

Thronmb. , Yesiter aRdON. Wanip 7@ Enddcri? Metab ¥DA)296, 4 (1993)).

15 It has now been reported that thiazolidinediones are potent and selective
activators of PPAR-gamma and bind directly to the PPAR-gamma receptor (J.
M. Lehmann et. al.,, J. Biol Chem. 12953-12956, 270 (1995)), providing
evidence that PPAR-gamma is a possible target for the therapeutic actions of
the thiazolidinediones.

20 _

Activators of the nuclear receptor PPARY, for example troglitazone, have
been shown in the clinic to enhance insulin-action, reduce serum glucose and
have small but significant effects on reducing serum triglyceride levels in
patients with Type 2 diabetes. See, for example, D. E. Kelly et al., Curr. Opin.

25 Endocrinol. Diabetes, 90-96, 5 (2), (1998); M. D. Johnson et al., Ann.
Pharmacother., 337-348, 32 (3), (1997); and M. Leutenegger et al., Curr. Ther.
Res., 403-416, 58 (7), (1997).

The mechanism for this triglyceride lowering effect appears to be
30 predominantly increased clearance of very low density lipoproteins (VLDL)
through induction of liporotein lipase (LPL) gene expression. See, for example,

B. Staels et al., Arferioscler. Thromb., Vasc. Biol., 1756-1764, 17 (9), (1997).

Fibrates are a class of drugs which may lower serum triglycerides 20-
35 50%, lower LDLc 10-15%, shift the LDL particle size from the more atherogenic



Fi brates are a class of drugs which may | ower serumtriglycerides 20- 35
50% | ower LDLc 10-15% shift the LDL particle size fromthe nore

at her ogerwo 0 132¢ 092590 PCT/ GB02/ 02152 3 small dense topaarecmk/ogsase LDL,
and increase HDLc 10-15% Experinental evidence indicates that the effects
of fibrates on serumlipids are nediated through activation of PPARa. See,
for exanple, B. Staels et al., Cur. Pharm Des., 1-14, 3 (1), (1997).
Activation of PPARa results in transcrg ption of 5 enzymes that increase
fatty acid catabolismand decrease de-novo fatty acid synthesis in the
liver resulting in decreased triglyceride synthesis and VLDL
production/secretion. In addition, PPARa activation decreases production of
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25 Mher ei nS29-S37, 124 (Suppl), (1996).

Certain compounds that activate or otherwise interact with one or more of
the PPARs have been implicated in the regulation of triglyceride and cholesterol
levels in animal models. See, for example, U.S. Patents 5,847,008 (Doebber et

15 al.) and 5,859,051 (Adams et al.) and PCT publications WO, 97/28149 (Leibowitz
et al.) and WO99/04815 (Shimokawa et al.). In a recent report (Berger et al., J.
Biol. Chem. 1999), vol. 274, pp. 6718-6725) it was stated that PPARS activation
does not appear to modulate glucose or triglyceride levels.

20 Accordingly, the present invention provides a compound of formula (1)
and pharmaceutically acceptable salts, hydrolysable esters and solvates thereof;

R3

(CR'R? 4
HO,C” "X’ R
R R’
Rze/ \R27 RS

®
25 wherein
X'is O, S, NH or NCH3, C.3 alkyl.

R' and R? are independently H or C+.3 alkyl.
R® R*and R® are independently H, CHs, OCHs, CF; or halogen;



X is 0, S, NHor NCH3, Cl1_3 alkyl. R1 and R2 are independently Hor C1_3
alkyl. R3, R4 and R5 are independently H, CH3, OCH3, CF3 or hal ogen; WO
02/ 092590wB@TH@EBOR/ 02152 4 R26 and R27 are independent!|y pdr/ci2828bkyl or
an R26 and R27 may, together with the carbon atomto which they are bonded
forma 3-5 nenbered cycloalkyl ring; mis 0-3; 5 X2 is (CRIOR11)n, O, S,
OCH2; n=lor2; R6, R7, RLO and R1l' independently represent H, F,
Cl- 6al kyl , phenyl or allyl or forma dgouble bond as indicated by the
depi cted dashed line; one of Yand Zis CH the other is Sor 0 with the
proviso that Y cannot 10 be substituted and Z can only be substituted when
it is carbon. R8 is phenyl or pyridyl (wherein the Nis in position 2 or 3)
s o 6ol g GoR | SRahdefindsty (O SRy S Ip R RS dA8k; (10
: -6, stlai or _branche rovi si on en i's
oy iyl tfaeear Wit e paER G e Yhev are bdnde forpra s membere
wherei n D é¢xloadkydeingd from A -N NR72 20 "--~ wherein R12 is selected
fromthe group & Qai@ting of noieties depicted below o/ i~ N Rte. Rd Rn
s R R 25 R17 ang R18 .arg independently hydrogen Cl-6alkyl,
Cl. ®per f | uor oal Xyis,(CB. R 3aé})lS, OCH4- 6al kyl , perfl uoroQOCl-6al kyl , or
1- hydr oxyCl1- 6al fgl 4 ofd:9 I s Cl-6al kyl;

R® R’,R' and R"" independently represent H, F, Cysalkyl, phenyl or allyl
or form a double bond as indicated by the depicted dashed line;
one of Y and Z is CH, the other is S or O with the proviso that Y cannot
10 be substituted and Z can only be substituted when it is carbon.
R®is phenyl or pyridyl (wherein the N is in position 2 or 3) either of which
may optionally be substituted by one or more halogen, CF3, OCF3;, C15 straight
or branched alkyl with the provision that when R® is pyridyl, the N is

unsubstituted.
15 R% is Cy.6 alkyl, CF3 or —CH,D, wherein D is selected from:
A
—N  N—R"
20 \/
wherein
R' is selected from the group consisting of moieties depicted below.
0 o} 0 0 N
—8_ N\ /
< X ‘Rﬁm e A . 2
R22 4
25 |

R' and R'® are independently hydrogen Cs.salkyl, Cisperfluoroalkyl, Ci.
sacyl, -OCysalkyl, perfluoroOC1salkyl, or 1-hydroxyC.salkyl;

R is Cyalkyl;

RZ s Cisalkyl, 6-memberedaryl, 5-membered heteroaryl, -Cj.

30 galkylenearyl;

R* is Cysalkyl, Csecycloalkyl, 6-membered aryl or a 5-membered
heteroaryl optionally substituted with one or two substituents selected from
perfluroC4.galkyl, perfluroOC4.galkyl, Cy.¢alkyl, -OCsalkyl and —SC4salkyl; and.



R22 is Cl.6al kyl, 6-nenberedaryl, 5-nenbered heteroaryl, -Cl_ 30

6al kyl enearyl; R23 is Cl-6al kyl, C3-6cycloal kyl, 6-nmenbered aryl or a

5- menber edo hevmpoaryl optionally substituted with one or POmGERSt2t uent s
selected from perflurod.6al kyl, perfluroOCl. 6al kyl, Cl1-6alkyl,

- OC1- 6al kyl and - SC1. 6al kyl ; and. WD 02/092590 PCT/ GB02/02152 5 R24 is

Cl. 6al kyl, -Cl-6al kyl enearyl C1 al kylaryl, or a 6-nenbered aryl optionally
substituted with one or two substituents selected fromperfluroCl_ 6alkyl,
perfl uroCCl-6al kyl, CI1.6al kyl, -OCl.salkyl, and -SCl-6alkyl; 5 B z where Z
is O, Nor S (note that when Z is N, the depicted bond can be attached to
the nitrogen in the ring as well as any of the carbons in the ring); 10 CN

R 2 R20 is Cl- 6RPKYS, CoeaiRt " 4 . oRYSr I y C_
15 6al kyl . e ?lbe-l@%aﬂ(zesnearﬂ@lse %;I%Mangh g e&?‘gﬁl{bﬁéecgen gntly

== 0 2Q E.R14 wher e,. R14
hal ogen, aofg-'qﬂﬁlll%e§lé%¥'§l"\78 Yﬂ’tﬁ LN %MISHBSWH?QSO%%VPE%&O&EHQ roCs.
subst i t ut eghlkylt perfineQC 1 salkyl SO hsalkyl HOT ssalkdh, ared €8Cegalkylom
perfluroCl. 6al kyl, perfluroQOCl al kyl, Cil-6alkyl, -OCl-6alkyl, and -
SCl-56aI kyl; F Ré

)

Z

where Z is O, N or S (note that when Z is N, the depicted bond can be
attached to the nitrogen in the ring as well as any of the carbons in the ring);
10
C

- : ;>\R20

R? is Cisalkyl, 6 membered aryl, -OC1salkyl, hydroxy or 1-alkoxy C.
15 salkyl.

20 E

where R'® and R are independently halogen, a 6-membered aryl or a 5-
membered heteroaryl optionally substituted with one or two substituents

25 selected from perfluroCqsalkyl, perfluroOCqgalkyl, Cisalkyl, -OCq¢alkyl, and —
SCqsalkyl;
F
R21

o—N



Nom 1 O N WD 02/092590 PCT/ (B02/02152 6 R21 is Ci1_3al kyl,

- Cl1- 6al kyl enephenyl, 6 nenbered aryl, each optionally substituted with one
or two suwetiospe s sel ected from CN, halogen 5 or 6 nenrerasBheeBeoaryl ,
bicyclic aryl or bicyclic heteroaryl, perflurod -6alkyl, 5

perfl uroCCl-6al kyl, Cl-6al kyl, -OCl.6al kyl and -SCl1.6al kyl. G R15 -N R16
10 R15 and R16 are independently Cl-6al kyl, Cntycloal kyl, Ca6al kyl ene

6- menbered aryl optionally substitutedg with 1 or 2 C1_3al kyl or al koxy
groups, C'al kylene 5-nmenbered heteroaryl, pyridyl, bicyclic aryl or
bicyclic heteroaryl or R12 as defined above. 15 H-N -(CH2)r--R28 20
wherein nis 1-3, R28 is 6 nenbered aryl, 5 or 6 nenbered heteroaryl or
bicyclic aryl or bicyclic heteroaryl. J -OR21 25 K -S-R21 30 wherein
R21 is defined ghove~ As,used herein, raryl'’ or an hrase or term

i ncl udi ng aryl %ucﬁ gé‘f’alali ’66"5?I y'epfebenyl- 6 m?é"ab%{fﬂgl aryﬁeeaq@ QrHARRIN
group or asubstituted nwitip eored onetiver sabstitubiisO2¢lesad froRCTENBBAIJG2h58 of 6

membered heteroaryl, bicyclic aryl or bicyclic heteroaryl, perfluroC1-6alkyl,

5 perfluroOC4salkyl, Cigalkyl, -OC4salkyl and —SC1.salkyl.
G
R15
—N:
R15
10 R'™ and R'™ are independently Cisalkyl, Caiscycloalkyl, Coealkylene

6-membered aryl optionally substituted with 1 or 2 Csalkyl or alkoxy groups,
Cosalkylene 5-membered heteroaryl, pyridyl, bicyclic aryl or bicyclic heteroaryl or
R" as defined above.

15 H
—N
1
—(CH,)n—R*
20 wherein n is 1-3, R* is 6 membered aryl, 5 or 6 membered heteroaryl or

bicyclic aryl or bicyclic heteroary!.

J
—O0—R?
25
K
____S__R21
30 wherein R?' is defined above.

As used herein, "aryl" or any phrase or term including aryl such as "C.
salkylenearyl", the "aryl" means a phenyl group or a 5 or 6 membered heteroaryl



group. As used herein the term"heteroaryl” nmeans a 5 or 6 nenbered

het eroaryl group. As used herein any such "aryl"™ or "heteroaryl" group may
opti onal | wohe/nsabstituted with one or two substituents seicaatsd/iotrsom t he
group consisting of 5 halogen, CN, dinethylam no, perfluroCl-6alkyl,

perfl uroCCl- 6al kyl, Cl-6al kyl, - OCl-6al kyl, -G -6al kyl eneCCl1- 6al kyl, and
-SCl1. 6al kyl . I n anot her aspect, the present invention discloses a nethod
for prevention or treatnent of a disease or condition nediated by one or
nore 10 human PPAR al pha, gamma or delta ("hPPARs") conprising

adm nistration of a therapeutically effective anount of a conpound of this
i nvention. hPPAR nedi ated di seases or conditions include dyslipidema

i ncl udi ng gsogxi afAeduset aleréinc tisky i 'H@@anyrd nie ldr P6 dRE]

syndr one Xﬁ& glﬁl l%sﬂ) in thins applicati onalfygi sﬁ%ﬁggg dﬁg@g}@ged
syndr one), g%? qu re, 15 hyperchol esterem a, cardiovascul ar di sease

i ncl udi ng at her sclisgcbbiesgin anyt sudho SaryErarsthetemadlyhgpsup md) pessndlgnbe.
type Il di ot ' ' lin,resistance,. ..

hyper | i pi dé‘%s%*ﬁﬁ‘.e'ﬂg’r‘nﬁ‘éﬁ SngpﬁutbﬁgqufggE g%’ﬁg@@éﬁsm e group: congsting, of

i ncl¥di ng Balkgen, L. ﬁyaetfa{ﬁr@lnancpafﬂmactﬂsaﬁsl, rerforiQE eeallylt IC tdatkyl,ung and
gut and re@gd,ahikgn -cf AR ghég&_@gmyﬁ, and _'s@twglg,ﬁwi. n 20 subjects suffering

from di sorders such as obesity, anorexia bu a, and anorexia nervosa. In
particular, the conpounds of this invention are useful in the treatnent

andI p(rjgévent i on bf Thcﬁbe@ easpoet, the dprasent Uiventlbs cdrfsesd g gﬁ@ﬂ‘\i&di %ﬁ

i ncl udi ng rieri erosi s ertri.gl yceridema, an

m xed dysl ?@l]v%égﬁqﬁa&! ﬁ%éﬁefﬁnéfﬁeﬁééé%%af CCB’H@YCS’} é’é%‘hgéqyjn ¥rlNSRr g8 des
phat@®aceut hdéman RBABRIpha.cgamoener dejtancrhEmwpu?mmgingrmmpmg&ibﬂrbf a
ref er abl y¢4 It d AT r ' e . i or
(F:)arri er. ggie:ﬂ%@%ﬁ%?ﬂgréf?ébggg élP‘to ?{Qpﬁ eggﬁpggg%t(?foﬂﬁ%r@%ﬁg%é@'a hg%nd of
the invenMegdipted, disgases, emepagdifionsniacludep syslipidemia inoludingarassedatsche. | n
anot her asgiabbti lildeafd tandNyprd hide .. Of

t he inventd'j 0 flc;trdytg#\Fﬂ nanu;aguture o?ygwn%?d‘?%é%h?ﬁ){g‘?%Késﬁl’regg?angﬂm& a
35 nPPAR rRISEIAN i Shoe SFAEGRS ¢ ghetabolic - syndrome),  heart failure,

15 hypercholesteremia, cardiovascular disease including atherosclerosis,
arteriosclerosis, and hypertriglyceridemia, type Il diabetes mellitus, type |
diabetes, insulin resistance, hyperlipidemia, inflammation, epithelial
hyperproliferative diseases including eczema and psoriasis and conditions
associated with the lung and gut and regulation of appetite and food intake ‘in

20‘ subjects suffering from disorders such as obesity, anorexia bulimia, and
anorexia nervosa. In particular, the compounds of this invention are useful in
the treatment and prevention of diabetes and cardiovascular diseases and
conditions including atherosclerosis, arteriosclerosis, hypertriglyceridemia, and
mixed dyslipidaemia.

25
In another aspect, the present invention provides pharmaceutical
compositions comprising a compound of the invention, preferably in association
with a pharmaceutically acceptable diluent or carrier.
30 In another aspect, the present invention provides a compound of the

invention for use in therapy, and in particular, in human medicine.

In another aspect, the present invention provides the use of a compound
of the invention for the manufacture of a medicament for the treatment of a
35 hPPAR mediated dis_ease or condition.



WO 02/ 092590 PCT/ GB02/ 02152 8 As used herein, "a conpound of the

I nvention"” nmeans a conpound of formula (1) or a pharmaceutically

accept ablwolhwdosbysabl e ester or, solvate, thereof. 5 \Wipca/dBodngisyzabl e
esters are included in the scope of this invention, the acids are
preferred because the data suggests that while the esters are useful
conpounds, it may actually be the acids to which they hydrolyze that are
the active conpounds. Esters that hygrolyze readily can produce the
carboxylic acid 10 in the assay conditions or in vivo. Cenerally the
carboxylic acid is active in both the binding and transient transfection
assays, while the ester does not usually bind well but is active in the
transi ent transfection assay presunably due to hydrolysis. Preferred

hydr ol ysabl e es 1- 6.,a|k ester whereip the al kyl roup nay be
s%/ral g%t chain %‘g %ﬁeg\ﬁﬁ'g ol pl%‘f'ﬂﬁ the @efﬁpf]%sma@sga §°??ﬂ?®%d19¥

pr ef er r ed. formatae (Bbory aRpbaemecéticatly eacoeptagiradieydrblysibler eSlds. olV¥divate,
preferabl yBleofand R2 are H Preferably mis 0 20 Preferably X' is 0, S
NH, NCH3. tI{‘}bre preferably X1 is 0 or S. Preferably X2 is (CRLORL1)n, O or
S ar@d where n is preferably 1. Preferably R6, R7, RL0O and R11 are H 25

Preferably R38 iwHig roly%lilé@%?ér%yaréqﬁahﬂéa’ﬁﬁ%écép&? this lrﬂle(?mrtloﬁ the

substituent s, i ndepende sel ec rom

Pr ef er abl yARES @R Preferied aUéP bﬁrqaﬁ|Slligseﬁ‘§nf@abwfu!e§b§sqster§t@r@ us#fuh

di s]thbst Ib It utc&dpmmdserl’ahiay actaally behthesaids itb Ughith théyh%%l e t
preferably,

thether  piestE coithoiidis ESRES sBRtIGY P feesih” mwodﬁsﬁﬁeékéﬁnec{&véacm
pr 80er abl yintthe %aaxcondmans og in MivoheGererallpthe taoxylic Atid is iatve fNBoths Nost
pref er abl whEfinding aifd %ﬁ@%ﬂ?%n?@%@ﬁ%s%&%mle the ester does not usually
bind well but is active in the transient transfection assay presumably due to
hydrolysis. Preferred hydrolysable esters are Cy¢ alkyl esters wherein the alkyl
group may be straight chain or branched chain. Methyl or ethyl esters are more
15 preferred.
Preferably R*® and R? are independently H or CH3 More preferably R'
and R? are H.

Preferably mis 0
20 Preferably X' is O, S, NH, NCH;. More preferably X' is O or S.

Preferably X* is (CR'®R™),, O or S and where n is preferably 1.
Preferably R®, R7, R'® and R are H.

25 Preferably R® is phenyl, optionally substituted by 1, 2, 3, 4 or 5
substituents independently selected from CHs, OCHj3, CF;3 or halogen.

Preferably R® whether phenyl or pyridyl is mono or disubstituted. When
disubstituted preferably one of the substituents is halogen, more preferably one
30 is halogen and the other is CFs.

More preferably R® whether phenyl or pyridyl is monosubstituted. When
monosubstituted, preferably the substituent is in the para position on the ring
and is most preferably CFs.

35



9 Preferably R3is H CH3 or CF3. Mire preferably, R3 is CH3. Preferably
R4 and R5 are both H 5 Preferably RO is Cl-6al kyl, CF3 or CH2D wherein D
i s sel ectwo oo noi eties G H, |, J and K Wen D represemcBnnesty |,
preferably nis 1 or 2 and R28 is pyridyl or optionally substituted
phenyl. 10 When D represents noiety J or K preferably R21 is Cl1_3al kyl,
Cl. 6al kyl enephenyl, a bicyclic heteroaryl group or a 5 or 6 nenbered
heteroaryl group. 15 Wien D represengs noiety G R15 and R16 preferably.
i ndependently represent: Cl.6al kyl, C3-6cycloal kyl, phenyl,

- C1- 6al kyl enephenyl (optionally substituted), -Cl-6alkylenepyridyl. 20
Wiile the preferred groups for each variable have generally been |isted

above separ at eIMefé}gbqu%isv}a,r(i;leoecng_r qﬁ@rer@gfeq-gﬂwppgﬁqgscpf& this invention
i nclude those in which several or each variable in Formula (1) is selected
from the preferred, nore preferred, or nost preferred groups for each
variabl e. 25 THRrefdrably,Rt and R°raretiottoH.i s i ntended to include all

conbi nati ons of preferred, nore preferred, and nost preferred groups.
Preferably, the conpoundg of formula (1) are hPPAR agonists. The hPPAR
agofli sts of forfrefeiably) Rmaip Be-salfwhi Gts a5t ChhDy whegeiny Pe i "seteated i feem 30

agoni st s" )moiefiediG e If angwe PPAR subtypes ("dual agonists™), or agonists
for all three subtypes ("pan agonists”). As used herein, by "agonist", or

"activating conpound”, or "activator", or the like, is nmeant those
conpounds whi ciWhéa\E repiei§entsf maiety ¢ apteflrabhypnes er sbRyard Hzéﬁb%ﬂ%ﬁ dro the
e

rel evant PPAR__for | e hPPARS? in the binding assay descri bel ow,
and whi ch °£6'RP8('/VeS‘é‘B§§@‘gBe°§§"Y-0% activation of the relevant PPAR rel ative
t 010he appropriate indicated WO 02/ 092590 PCT/ GB02/ 02152 10
When D represents moiety J or K, preferably R*' is Ci.zalkyl,
C1.salkylenephenyl, a bicyclic heteroaryl group or a 5 or 6 membered heteroaryl
group.

15 When D represents moiety G, R' and R preferably independently
represent:

Cisalkyl, Cascycloalkyl, phenyl, -C4salkylenephenyl (optionally
substituted), -C1.salkylenepyridyl.
20
While the preferred groups for each variable have generally been listed
above separately for each variable, preferred compounds of this invention
include those in which several or each variable in Formula (1) is selected from
the preferred, more preferred, or most preferred groups for each variable.
25 Therefore, this invention is intended to include all combinations of preferred,
more preferred, and most preferred groups.

Preferably, the compounds of formula (I) are hPPAR agonists. The

hPPAR agonists of formula (I) may be agonists of only one type (“selective

30 agonists”), agonists for two PPAR subtypes (“dual agonists”), or agonists for all
three subtypes (“pan agonists”). As used herein, by "agonist", or “activating

compound”, or “activator”, or the like, is meant those compounds which

have a pKi of at least 6.0 preferably at least 7.0 to the relevant PPAR, for

example hPPARS? in the binding assay described below, and which achieve at

35 least 50% activation of the relevant PPAR relative to the appropriate indicated



positive control in the transfection assay descri bed bel ow at
concentrations of 10-5 Mor less. Mre preferably, the conpounds of this
I nvent i orweaohiogaseo 50% activation of at | east one human PPARGBU2DMES2

rel evant transfection assay at concentrations of 10-6 Mor |ess. Mre
preferably the conpounds of the 5 invention achieve 50% activation of at

| east one human PPAR in the relevant transfection assay at concentrations
of 10"7Mor less. Preferred conpounds 4gf the invention include 10
{4-[({3-ethyl-5-[4-(trifluoronethyl)phenyl]thien-2-yl}nethyl)thio]-2-

met hyl phenoxy}acetic acid

[4- ({[5-(4-chlorophenyl)-2-(trifluoronethyl)-3-furyl]nethyl}thio)-2-

met hyl phenpdsﬂni?@@bhﬁolaml the transfection assay described below at concentrations of

[ 2- et hyl il% M 8)("3?5(% M%(EL %&raglb,uﬁ{eoggrtn%u%gg SP¥hit limvention achieve 50%

yl } met hoxy
{ 2- met hy| -aet{vetion naft ay ledst [ohe( huirfanu BPARetifn \the reksvant thansfsttidn assay at

| t hyl B
2! et nyl (O EPBRROS YO I8P Bt B, oo, Motenprefamblthe gcompounds of the
furyl }rret HW?N'Q%PQH@M@@W o@QINatlm iof atdeast one human PPAR in the relevant

{2- et hyl - 4rdddrdctin Qyéay%t[c%rkbhtréﬂlweﬂmrM'c)r@@féW' I-3-
furyl } nmet hyl )t hi o] phenoxy}acetic acid

{2-isopropyl-4-[({2-nmethyl -5-[4-(trifluoronethyl)phenyl]-3

furyl } met hyl) t hPeferined osmpaantis of #ra thvention include
[ 2-nmethyl -4-({3-nmethyl -5-[4-(trifl uoromethoxy)phenyl]thien-2- 25
yl } met hoxy) phenoxy] acetic acid
]i 4-1[0|( {2- E ( benz y{4t[iSesthyk 514 Itriﬂu@mrmemylt)phmryb]_ﬂgehsﬁ-?lpheﬂnyl)ihiéi&-
(5 et iyl JHo b RRoRy BREY B Y0P et vl ) phen
furyl }methyl )t Hﬂdﬁ[ér(érﬁblvpabeﬂvlﬁa(énquemethyl) L3 -furyl] methyl}tth)-Z-
{ 2- met hy| -rAefHylpheiiiijacetic Béid(t ri f | uor omet hyl ) phenyl ] t hi en- 2-
B
{ 21%et hy| -yinéthaxy)phehbxdacetictdaid ) - 5- [ 4- (tri fl uor onet hyl ) phenyl | - 3-
{2-methyl-4-[({3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}methyl)thiolphenoxy}acetic acid
{2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]phenoxy}acetic acid
20 {2-ethyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thiolphenoxy}acetic acid
{2-isopropyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyi)thio]phenoxy}acetic acid
[2-methyl-4-({3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-
25 yl}methoxy)phenoxylacetic acid
{4-[({2-{(benzyithio)methyl])-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]-2-methylphenoxy}acetic acid
{2-methyl-4-[({3-methyl-5-[4-(trifluoromethyl)phenyl]-2-
furyl}methyl)thiolphenoxy}acetic acid
30 {2-methyl-4-[({3-methyl-4-[4-(trifluoromethyl)phenyl]thien-2-
yl}methyl)thiolphenoxy}acetic acid '
[4-({[5-(4-chlorophenyl)-2-methyl-3-furyl]methyl}thio)-2-
methylphenoxylacetic acid
{2-methyl-4-[({2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyl}-3-
35 furyl}methyl)thio]phenoxy}acetic acid



35 furyl }et hyl )t hi o] phenoxy}acetic acid WD 02/ 092590 PCT/ GB02/ 02152 11
[ 2-nmethyl -4-(2-{4-nmethyl -2-[4-(trifluoronethyl)phenyl]-1, 3-thiazol -5-

yl } et hyl )wenoxspaceti ¢ acid PCT/GB02/02152

[ 2-nmet hyl -4-(2-{3-nmethyl -5-[4-(trifluoronethyl)phenyl]thien-2-

yl } et hyl ) phenoxy] acetic acid 5

(4-{2-[5-(4-chl orophenyl) - 2- (trifluoronethyl) 3-furyl]ethyl}-2-
nethylphenoxy)acetlc acid

4- ({3-net hyl -5-[ 4- (trlfluoronethyl)phenyl]thlen 2-

t hoxy) phenyl ] pr opanoi ¢ aci d

thyl -4-[({3-(phenoxynethyl )-5-[4-(trifl uoronethyl)phenyl]thien-2- 10

t hyl ) t hi o] [2evethylida(2e{4-metinyl - 54 (trifluoromethyl)phen ]] 1 3—th|azo| 5-

rrﬁg%y%%h}({l‘éﬁ’%ﬁ };4?8§8g§a(t rifluoronethyl)pheny t hi en-
2-[ E’;enz%/‘ metl)yidt—di’yﬂ-zﬁtﬂyw}e[m(rtmﬂummeglyl)gh)apylﬁhl,dn]es

Y, g oxy}acetic aci
sy
ffnglroﬁe?gm OTg)fuclic ryI )ﬁlT R }ngx[ ?acet ic acid
t hyl - 4- (2&%‘2@(%‘#”@'%@ fﬂ'i'-l éL@ﬁ)@bﬁb}e&E ]-3- 20
| } et hyyl}rpdamm)phqut]pmpanold acid

- met hyl - 4-( ﬁ\%ﬂﬁ%ﬁl @)h%ﬁof&rﬂé{hyﬂqg er&FIHIXAI'})Pﬂ "i"rr;‘ IHhenyi]t?nen-Z-

t hyl ) phenyl
Afet hyl ﬁkn%&wﬁﬂmﬂpheaomacgetm adidor onet hyl ) phenyl ] t hi en- 3-

%/4} En(e} goiqs/) pge }51%[}51%4: ?g’f‘u r&ﬁrre[ tr'fguo pheny qyl)gh?wlwlfne% hyl )t hi o] 2-
net hyl pherﬁgﬁ?? eXY) p@eggﬁmopanmc acid
{2-met hyl - 4- [ ({{4 [met[ktyénz@lth@rhbthyjjﬁw -AFRGGRomatAgipHdriyiisn- 37
yl } met hyl) %nept?]xcﬁ %@Fﬁ ﬁ%’f i
(4L ({2 e 2 RIERMYIIGHISART - 3- f uryl } met hyl ) t hi o] - 2-
{4 -[({2- [(lsopropylthlo)methyI] 5-[4-(trifluoromethyl)phenyl}-3-
furyl}methyl)thio]-2-methylphenoxy}acetic acid
{2-methyl-4-[({2-{[methyl(phenyl)amino]methyl}-5-[4-
(trifluoromethyl)phenyl}-3-furyl}methyl)thio]phenoxy}acetic acid
[2-methyl-4-(2-{2-methyl-5-[4-(trifluoromethyl)phenyi]-3-
20 furyl}ethyl)phenoxylacetic acid
3-[2-methyl-4- (2—{3-methyl—5—[4-(tr|ﬂuoromethyl)phenyl]th|en-2-
yl}ethyl)phenyl]propanoic acid
[2-methyl-4-({2-methyl-5-[4-(trifluoromethyl)phenyl]thien-3-
yl}methoxy)phenoxy]acetic acid
25 {4-[({2-isopentyl-5-[4-(trifluoromethyl)phenyl]-3-furyl}methyl)thio]-2-
methylphenoxy}acetic acid
{2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]thien-3-
yl}methyl)thio]phenoxy}acetic acid
[4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-furylimethyl)thio]-2-
30 (trifluoromethyl)phenoxylacetic acid
{2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]phenoxy}acetic acid
{2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-2-
furyl}methyl)thio]phenoxy}acetic acid
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30 (trifluoronethyl)phenoxy]acetic acid

{2-methyl -4-[ ({5-[4-(trifluoronethyl)phenyl]-3-

furyl } metwolopiodse] phenoxy} acetic acid PCT/GB02/02152
{2-methyl -4-[({5-[4-(trifluoronethyl)phenyl]-2

furyl } met hyl )t hi o] phenoxy}acetic acid WO 02/ 092590 PCT/ GB02/ 02152 12
{2-methyl -4-[ ({5-[4-(trifluoronethyl)phenyl]thien-3-

yl } met hyl ) t hi o] phenoxy}acetic acid 12

{2-methyl -4-[({5-[4-(trifluoronethyl)phenyl]thien-2

yl } met hyl ) t hi o] phenoxy}acetic acid 5

[4- ({[5-(4-chlorophenyl)-2-(trifluoronethyl)-3-furyl]nethyl}thio)-2-
met hyl phenoxy] a{r2elned:h)de14—[<ﬂ{5 [4-(trifluoromethyl)phenyljthien-3-

(4-{[5-(4- f’f%g{h%t]?@%b E&y& éﬁfur yl ] met hoxy} - 2- net hyl phenoxy) acth iC

acid [2-ne 867 ona 4-(trifluoronethyl)phenyl]-3- 10
furyl } met hoxy) p{i’elm@kfyy]éc[é{ﬁ - (&lttfiupromethyl)p enyl]thien-2-

[ 2-met hyl - dyrdey n&ﬁ&n;sheﬁoiﬁaééﬁdéélaoronet hyl') phenyl ] - 3-
furyl } net hoxy)p

L5 Bty o UL A Sorapheny - tefunramegingBdwplimehylithio)-2-
y| } met howihyiptestioxy]aretit iacidaci d 15
kg t ggxg?:o §: %ﬁ@égﬁ%ér&yl)- WI@-%M]r)n_eﬁioxy}-Z-methylphenoxy)acetic
(4- amdorophenyl )-2-(trifl uororret hyl ) - 3-furyl ] met hoxy} - 2-
henoxy) J9sh by RALs (ritpromelhy) S Ty PPEPIETV
or of Hmlhww§mﬂgﬁ99adecet@ aeidd phenyl] ¢ hi en-2
i sopr en i en-
e N i s one
[ (H p 2Ct rj f1 uor onet hyl ) phenyl ] t hi en- 2-
| )t hi o][zanemyhyl({mm‘e:hyl}ameunﬂummétﬁﬁ henyl]-2-
(fﬂrﬁ}mé{m%ﬁﬂ%é)xﬁaéét ;&&or onet hyl ) - furyI ] met hoxy} - 2-
16 3-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-
furyllmethoxy}phenyl)propanoic acid
(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyljmethoxy}-2-
methylphenoxy)acetic acid
[4-({[5-(4-chlorophenyl)-2-methyl-3-furyl]methyl}thio)-2-
20 (trifluoromethyl)phenoxy]acetic acid
{4-[({3-{(isopropyithio)methyl]-5-[4-(trifluoromethyl)phenyljthien-2-
yl}methyl)thio]-2-methylphenoxy}acetic acid
{4-[({3-[(benzylthio)methyl]-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}methyl)thio}-2-methylphenoxy}acetic acid
25 , 3-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyl]methoxy}-2-
methylphenyl)propanoic acid
{2-methyl-4—[({2-(phenoxymethyl)-5-[4-(triﬂuoromethyl)phenyl]-3—
furyl}methyl)thio]phenoxy}acetic acid
3-[2-methyl-4-(2-{2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
30 furyl}ethyl)phenyl]propanoic acid
{2-methyl-4-[({3{[4-(trifluoromethyl)phenoxy)methyl}-5-[4-
(trifluoromethyl)phenyl]thien-2-yl}methyl)thio)phenoxy}acetic acid
{4-[({2-{[(2-furylmethyl)thio]methyl}-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]-2-methylphenoxy}acetic acid

fur
3-(4-{
furyl]
( -{[5-
nmet hyl p
4- 5
Et %El[u
{4-1({3
y}rreth
{4-1({3-
yl } met hy
3-(4-{[5



met hyl phenyl ) propanoi c acid

{2-met hyl - 4-[ ({2- (phenoxynet hyl ) -5-[4-(trifluoromethyl)phenyl]-3-

furyl } metweoloptoiised phenoxy} acetic acid PCT/GB02/02152
3-[2-methyl -4-(2-{2-methyl -5-[4-(trifluoromethyl)phenyl]-3- 30

ryl } et hyl ) phenyl ] propanoi ¢ acid

nethyl 4-[({3-{[4-(trifluoronethyl)phenoxy] nethyl}-5-]4-
r|fIuoronethyl)phenyl]thlen 2-yl } metfyyl ) t hi o] phenoxy}acetic acid
[({2-{[(2-fu rylmethyl)th io]methyl}-5-[4-(trifluoronethyl)phenyl]-3
ryl }met hyl ) t hi o] - 2- net hyl phenoxy}acetic acid WO 02/ 092590 PCT/ GB02/ 02152

4- [ ({ RRietogh-442y2-phemsthyiphowyliethyl]-3- [4I(frlflhbhtﬂﬁéﬂﬁl)5bféﬁmﬂ§-ny| ]-3-

y@t}ﬁ, HW@ ﬁ%fe}@%%ﬁ%?% g%@&“ [({2-{[ (2, 4-difluorophenyl)th

h
%yl )t hl{‘ﬁ({%ﬁ@ﬂ@ﬂ@l@p&)@?lﬁbEI]nnetra/tI}rﬁ-[@(tnfluoromethyl)phenyl] 3-
h
[

fu
{2-
(t
{4-
fu
13
{2- nmet hyl -
furyl } met
I 0] met hyl
furyl } met
{4-1({2-{
) met

{

3333

3

f,_ﬁ},f? Wﬁﬂghﬁwﬁhg Byl heim- [4 (trifluoronethyl)phenyl]- 3-
furyl no cetlic aci

{4-T9{2-{[ (4-t et (23 én%mbx'hh%]w%hlﬁlrn?thsl}{&w@mfﬂuqrgmeﬂmeﬂrﬁeny|] 3
furyl}met hﬂl ﬂﬁbﬂ] yiEhi nlmém mwkﬂ@eéu@aael d

I
R TR (1 ek R TR LI
{ 2- met hyl - rjm2thyDtngl- 2dnehhylbhy9hew}abétu5a{:|é (t r| f 1 uor orret hyl ) phenyl ] - 3-

e L

| phenﬁnﬂql@r@met yhphenyijthien- 2-yl}methyl)thlo]phenoxy}acetlc acnd

2-net hyl - 4-[ ({ Ny kA A
Et rifl ugr OfTE S% MH@ t(gﬁF Pgﬁg:% XHF&E)@H mnox;ﬁé Xic]ld%
hydr ochl or upgimethy '{' FB?EY}QH% P?'HEFWHW
i no] met hyl }- 5-[ 2-isobugyl-saat (ifluopbr@eityl)pBenyl}-3-furylimethyl)thiol-2-
furyl }meth q{& ( aﬂ qﬁg(mﬂxy} aceti c) am%ll hydp,o}c O¥I) :aol
{2-nmet hyl - %eMS{ TWTE%% cp') henyl et hyl )am i no] nmet hyI }-5-[4 20
(tr151 uor omet hy{&mmmmm%ﬂmemwwuwwmewr)ammo,]mwl} S-facid
Pgd;rgtcﬂlylorgﬁl@ior [oneth){m)qengl] 3-fU(¥ methyl)thi n]gpﬁn? E; T(fiﬂ hydroghloride
gt [({2-{[cyclohexyl(methyl)ammo]methy 4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]-2-methylphenoxy}acetic acid hydrochloride
{2-methyl-4-[({2-{[methyl(2-phenylethyl)amino]methyl}-5-[4-
20 (trifluoromethyl)phenyl]-3-furyl}methyl)thio]phenoxy}acetic acid hydrochloride
[2-methyl-4-(1{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}ethoxy)phenoxylacetic acid _
[4-({3-[(isopropylthio)methyl]-5-[4-(trifluoromethyi)phenyl]thien-2-
yl}methoxy)-2-methylphenoxy]acetic acid
25 [2-methyl-4-(1-{5-[4-(trifluoromethyl)phenyl]thien-2-
yl}ethoxy)phenoxy]acetiq acid
[2-methyl-4-(1-{5-{4-(trifluoromethyl)phenyljthien-3-
yl}ethoxy)phenoxyJacetic acid
[2-methyl-4-(phenyl{5-[4-(trifluoromethyl)phenyl]thien-3-
30 yl}methoxy)phenoxylacetic acid
2-methyl-2-[2-methyl-4-(phenyl{5-[4-(trifluoromethyl)phenyl]thien-3-
yl}methoxy)phenoxy]propanoic acid
{2-methyl-4-[({3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-
yl}methyl)thio]phenoxy}acetic acid



yl } et hoxy) phenoxy] acetic acid
[4-({3-[(isopropylthio)nmethyl]-5-[4-(trifluoronethyl)phenyl]thien-2-
yl } met hoxwp-2/peblhy| phenoxy] acetic acid 25 PCT/GB02/02152

[ 2-met hyl -4-(1-{5-[4-(trifluoronethyl)phenyl]thien-2-

yl } et hoxy) phenoxy] acetic acid

[ 2-nmethyl -4-(1-{5-[4-(trifluoronethyl)phenyl]thien-3

yl } et hoxy) phenoxy] acetic acid . 14

[ 2- met hyl - 4- (phenyl {5-[4-(trifluoronethyl)phenyl]thien-3- 30

yl } met hoxy) phenoxy] acetic acid :

2- et hyl - 2-[ 2- et hyl - 4- (phenyl {5-[4-(trifluoronethyl)phenyl]thien-3-
yl } met hoxy) phen[lk{{qusﬁgdiﬂobrb-Af(ir_ﬁluoromethyl)ﬁhen ]-3-meth Ithien-2-)él}methoxy)-
{2- met hyl ?H{‘é 1 gﬁb@ I]- 3{14 é.t rifluoromnet oxy)g phenyl ]t hi en-2-

yl }met hyl) IR ¥¥3 ghi¢ acidei 0 wo 02/ 092590 PCT/ GRO2/ 02152 14
[4-({5-[2, 5-d [4-({5-[2,3-difluoro-4-(trifluoromethyl)phenyl]-3-methylthien-2-yl}methoxy)-

iy o MRRBRRAPIGRY, |2, en- 21 mechoy)
i2 fl u’oL ol- 4;] (tri IH %m%ﬁhﬁgmgléyfréjl‘léi ek, Rytetrafluerogthoxy)phemylithjen-2-

- met hyl pheegiioxy isHehokylaeetic acid , ‘
2 e ey B oS-SS IS5 2
[ 4- ({5- [ 2- fietiylphendXyladeticarcidret hyl ) phenyl | - 3- et hyl t hi en- 2-yl } met hoxy) - 2-
nmet hyl phenoxy] acetic acid 10 More Preferred:

{2-nmethyl -4-[({3-nethyl-5-[4-(trifluoromethyl)phenyl]-2-
furl@ } met hyl ) t hi o] phenoxy}acetic acid 15 _
VI 3ot iyl ) € hi of Moy HoSt e aci d [4- ({[5- (4.ch | oropheny ) - 2- met hyl - 3-fu
ryl]methyl }th io0)-2- methyl phenoxy]acetic acid
{ 2- met hyl - 4- [ ({ @2-fiethyilaufpraonmetipi oL atiifftrdrdmethyphenpy-2y| ) phenyl | - 3-
furylimethyl)thio]phenoxy}acetic acid
15 {2-methyl-4-[({3-methyl-4-[4-(trifluoromethyl)phenyl]thien-2-
yl}methyl)thio]phenoxy}acetic acid
[4-({[5-(4-chlorophenyl)-2-methyl-3-furyl]methyl}thio)-2-
methylphenoxyjacetic acid
{2-methyl-4-[({2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyl]-3-
20 furyl}methyl)thio]phenoxy}acetic acid
[2-methyl-4-(2-{4-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-thiazol-5-
yl}ethyl)phenoxy]acetic acid
[2-methyl-4-(2-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}ethyl)phenoxy]acetic acid
25 (4-{2-[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyljethyl}-2-
methylphenoxy)acetic acid
3-[4-({3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}methoxy)phenyl]propanoic acid
{2-methyl-4-[({3-(phenoxymethyl)-5-{4-(trifluoromethyl)phenyljthien-2-
30 yl}methyl)thiolphenoxy}acetic acid
3-[2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}methoxy)phenyl]propanoic acid
{4-[({2-[(benzylthio)methyl]-5-{4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]-2-methylphenoxy}acetic acid



20 furyl } met hyl )t hi o] phenoxy}acetic acid

[ 2-nmethyl -4-(2-{4-nmethyl -2-[4-(trifluoronethyl)phenyl]-1, 3-thiazol -5-

yl } et hyl )wibanoexspaceti c acid PCT/GB02/02152

[ 2-nmet hyl -4-(2-{3-nethyl-5-[4-(trifluoronethyl)p henyl]th ien-2-

yl } et hyl ) phenoxy] acetic acid 25

(4-{2-[5-(4-chl orophenyl)-2-(trifluoronethyl)-3-furyl]ethyl}-2-

met hyl phenoxy) acetic acid 3-[4-({3-nethyl-5-[4-(trifluoromethyl)phenyl]th
i en-2- yl }met hoxy) phenyl ] pr opanoi ¢ acid

{2-met hyl - 4-[ ({3- (phenoxynet hyl)-5-[4-(trifluoromethyl)phenyl]thien-2- 30
yl }met hyl ) t hi 0] phenoxy} acetic acid

3| }[ﬁe {nﬁg )f(lyl 4- ( r(i@bbrcﬁ:yitﬁmmtwut&waﬁﬂba:lohﬁ&tﬁwﬁﬂérmlesl 2-
{4-1({2- [(*)b‘g\ﬂg? B@‘}ﬁ;lﬁlﬂqﬁ‘%hfwwfﬁ%tlcﬁﬁ'%et hy! ) phenyl ] - 3-
furyl } met hyl ) t hi2ehethylrt[(§2-{inethyt(phengl)aminedmetii)-Hp4-092590 PCT/ GB02/ 02152
Furyl et ﬁ(}*f{ﬁ?@%@‘@l‘@hﬂ-@%ﬁw iyhfhidibh %F\Wé&é%t%) Phenyil-=
EZ |5]cc3|t hyl - 4-[ &lZQTFWﬂ:?Q(%{B?Eﬂmg rfﬂrrftrfﬂ)mrrlmf}mygppen;}/l] -3- .
tri uorqmaﬁ hypHRsk)fadeficayib} met hyl ) t hi o] phenoxy}acetic aci
hyl f hyl ) ph

1L3r ;TF ; e%/hyl )pheé]é( 8 Wr4- EZ-&};mftlrlyl g F4O(rtﬁ tro¥net yl)eprhen]yl]thlen-z
3-[2-met hWI}dhjlﬁ)th\yﬂpﬁdpﬁho%d(ﬁd(t rifluoromethyl)phenyl]thien-2-

| } et hyl) ph

ol ety ba- (1 A2BeRy Pt by s 1 ortvempt ROePYIYen 3n- 3 10
yl Hlet hoxy»l}mh@hoxy)pheeoxydaeeilmlamd

{

(4 L(y { FZ) i ggent{u Lr-ib8pd ity 5 LA rATBIIMEhPRSHRAMF Srdryhetdiiig bt N 1ol - 2

{ 2- met hyl mef&y cetic pgid( t r i f | uor onet hyl ) phenyl ] t hi en- 3-

yl }met hyl') t hi ol{phns oirhethyr5q4-kkifl thyl)phenyl]thien-3-

[4-[({2" e ﬂet:yl)thusgheffxy or g ’:’Z’;ﬂf Doty Dbyt ) thi o] - 2-

15  [4{({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-furyl}methyl)thio]-2-
(trifluoromethyl)phenoxy]acetic acid

Particularly preferred compounds are

20
{4-[({3-ethyl-5-[4-(trifluoromethyl)phenyl]thien-2-yl}methyl)thio]-2-
methylphenoxy}acetic acid
[4-({[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyllmethyl}thio)-2-
methylphenoxy]acetic acid
25 [2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyi]thien-2-

yl}methoxy)phenoxylacetic acid
{2-methyl-4-[({3-methyl-5-[4-(trifluoromethyl)phenyljthien-2-

ylimethyl)thio]phenoxy}acetic acid
{2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

30 furyl}methyl)thiolphenoxy}acetic acid

{2-ethyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thioJphenoxy}acetic acid
{2-isopropyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thio]phenoxy}acetic acid
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mal eic, acid salts include hydrochloric, hydrobromic, sulfuric, phosphoric, nitric,

perchloric, fumaric, acetic, propionic, succinic, glycolic, formic, lactic, maleic,

15 tartaric, citric, palmoic, malonic, hydroxymaleic, phenylacetic, glutamic, benzoic,

salicylic, fumaric, toluenesulfonic, methanesuifonic, naphthalene-2-sulfonic,

benzenesulfonic hydroxynaphthoic, hydroiodic, malic, steroic, tannic and the

like. Other acids such as oxalic, while not in themselves pharmaceutically

acceptable, may be useful in the preparation of salts useful as intermediates in

20 obtaining the compounds of the invention and their pharmaceutically acceptable

salts. More specific examples of suitable basic salts include sodium, lithium,

potassium, magnesium, aluminium, calcium, zinc, N,N'-dibenzylethylenediamine,

chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylglucamine

and procaine salts. Those skilled in the art of organic chemistry will appreciate

25 that many organic compounds can form complexes with solvents in which they

are reacted or from which they are precipitated or crystallized. These

complexes are known as “solvents”. For example, a complex with water is

known as a “hydrate”. Solvates of the compound of formula (l) are within the

scope of the invention. References hereinafter to a compound according to the

30 invention include both compounds of formula (I) and their pharmaceutically
acceptable salts and solvates.

The compounds of the invention and their pharmaceutically acceptable
derivatives are conveniently administered in the form of pharmaceutical
35 compositions. Such compositions may conveniently be presented for use in



15 tartaric, citric, palnoic, malonic, hydroxymaleic, phenylacetic, _
glutam c, benzoic, salicylic, fumaric, toluenesulfonic, nethanesulfonic,
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malic, steroic, tannic and the |ike. Qther acids such as oxalic, while not
in thenmsel ves pharmaceutically acceptable, may be useful in the
preparation of salts useful as internediates in 20 obtaining the conpounds
of the invention and their pharmaceutigally acceptable salts. Mre

speci fic exanpl es of suitable basic salts include sodium Iithium

potassi um nmagnesium alum nium calcium zinc, _ _ _

N, N - di béenzyl et hyl enedi am ne, chl oroprocai ne, choline, diethanol am ne,
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conventional manner in adm xture with one or nore physiologically
accHbt abl e carAcemmhngiy,ethel nn‘esen’emvwhtl(bm fur&herspm&%sbfo?é BREMAS (ﬁlﬂl&%fis of
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phar maceut aecgptaldersaltaor salvatththereof tagetiser witk torize or meephahiabeultuﬁaﬂwe
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and not del et uth to the reclplent pr Sent
i nventi on BN M(@P ?)FW?@I’SQ $or a pharmaceutical fornulation conprising a
comound of fornula (1) or a phar maceutically acceptable salt or solvate

thereof toget hefhg\'ifgpmgl%oﬁé include” h%rsga s(fuelyabl Iolr oral, parenteral (including
subcutaneous e.g. by injection or by depot tablet, intradermal, intrathecal,
intramuscular e.g. by depot and intravenous), rectal and topical (including
dermal, buccal and sublingual) administration although the most suitable route
20 may depend upon for example the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. All methods
include the step of bringing into association the compounds ("active ingredient")
with the carrier which constitutes one or more accessory ingredients. In general
25 the formulations are prepared by uniformly and intimately bringing into
association the active ingredient with liquid carriers or finely divided solid carriers

or both and then, if neceésary, shaping the product into the desired formulation.

Formulations suitable for oral administration may be presented as
30 discrete units such as capsules, cachets or tablets (e.g. chewable tablets in
particular for paediatric administration) each containing a predetermined amount
of the active ingredient; as a powder or granules: as a solution or a suspension
in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water liquid
emulsion or a water-in-oil liquid emulsion. The active ingredient may also be

35 presented as a bolus, electuary or paste.



acceptable carriers therefore and, optionally, other therapeutic and/or
prophyl actic ingredients. 15 The formul ati ons include those suitable for
oral , parwoteengdsoq i ncl uding subcutaneous e.g. by injecti ®@aTa@BP2EepOt
tablet, intradermal, intrathecal, intranuscular e.g. by depot and

I ntravenous), rectal and topical (including dermal, buccal and sublingual)
adm ni stration al though the nost suitable route 20 may depend upon for
exanpl e the condition and di sorder of tge recipient. The fornulations may
conveniently be presented in unit dosage formand may be prepared by any
of the methods well known in the art of pharmacy. Al nmethods include the
step of bringing into association the conpounds ("active ingredient") wth
the carrier which constitutes one or nore accessory ingredients. In general
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non- aqueoudrd93ganth. guciiage, pfstarch_qfapelyvinvipyrelidene), sfilters ofora example,

wat er - i n- oilactoseusdgamuisrautystalineagdlinesd, NMBaREL hRO
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I . ctpary or paste.

t abl et may%g)égit deﬂgjycghﬁpr(gcgsi\é5ﬁ”’(9ll?e’nﬂﬁgﬂq§§fmo§fq3(5ﬂtﬁvI stegrie haeide t@lc, nore
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cal ci um phggﬂﬂa?g/ g cog[ﬁcﬁg{ gtgred | ans mayrhe fqrudated sepae to previds islow or
stedbat e, soptolled aaledse tofilthe active ingredient therein. The tablets may be coated

according to methods well-known in the art.

Alternatively, the compounds of the present invention may be

incorporated into oral liquid preparations such as aqueous or oily suspensions,

20 solutions, emulsions, syrups or elixirs, for example. Moreover, formulations

containing these compounds may be presented as a dry product for constitution

with water or other suitable vehicle before use. Such liquid preparations may

contain conventional additives such as suspending agents such as sorbitol

syrup, methyl cellulose, glucose/sugar syrup, gelatin, hydroxyethylcellulose,

25 carboxymethyl cellulose, aluminum stearate gel or hydrogenated edible fats;

emulsifying agents such as lecithin, sorbitan mono-oleate or acacia; non-

aqueous vehicles (which may include edible oils) such as almond oil,

fractionated coconut oil, oily esters, propylene glycol or ethyl alcohol: and

preservatives such as methyl or propyl p-hydroxybenzoates or sorbic acid. Such

30 preparations may also be formulated as suppositories, e.g., containing
conventional suppository bases such as cocoa butter or other glycerides.

Formulations for parenteral administration include aqueous and non-
aqueous sterile injection solutions which may contain anti-oxidants, buffers,
35 bacteriostats and solutes which render the formulation isotonic with the blood of



10 pol yethylene glycol or silica), disintegrants (for exanple, potato
starch or sodium starch glycollate) or wetting agents, such as sodi um
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i ngredient therein. The tablets may beygoated according to nmethods
wel | -known in the art. Alternatively, the conpounds of the present

I nvention may be incorporated into oral liquid preparations such as
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active ingredient in a basis such as gelatin and glycerin or sucrose and acacia.

The compounds may also be formulated as depot preparations. Such
20 long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for |
example, the compounds may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
25 soluble salt.

In addition to the ingredients particularly mentioned above, the
formulations may include other agents conventional in the art having regard to
the type of formulation in question, for example those suitable for oral

30 administration may include flavouring agents.

It will be appreciated by those skilled in the art that reference herein to
treatment extends to prophylaxis as well as the treatment of established
diseases or symptoms. Moreover, it will be appreciated that the amount of a

35 compound of the invention required for use in treatment will vary with the nature
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flavoured basis such as sucrose and agacia or tragacanth, and pastilles
conprising the active ingredient in a basis such as gelatin and glycerin
or sucrose and acacia. The conmpounds may al so be fornul ated as depot
preparations. Such 20 long acting fornulations may be adm nistered by

i m)lr 2% at(:: i @fntp(ef@"ncﬁm’ﬂbémg ﬁé&l@dtmm@ége @ndi thbrc?g‘w&ibﬂ af the) pé?tierménd
i s
f or mul at eébv@n ‘éﬁﬁtg& A Qslﬁ%fP?B" (ﬂ? e Bﬂﬁ%’?'&ys@?ﬁﬂr é‘leée'{’?a&a"exlé‘npl e

as an errul@ertmal dnowevecainsmtﬁmployé@! for adtdhhumhmujm%%lhbjplwﬂya:ﬁa in
i ngl I
shrt "Pn” D8 reRae of 1028b0YHiq pbP Haf BYEREbICE 180603 pREKY. TRGBISHEL
f or Rul at i dRSeAY ﬁenmeetly]ebe @g@sﬂrﬁe@dnv@rﬁmgiﬁadosm arhes adividedvdosgsr egar d
to the typmphstéedat abbﬁﬁnria't‘e weﬁid@rfor exanpraER! fud, *}H?e‘é Sfpw gP':ﬁorTeOf

oral 30 ad istratio e. flavouring agents.

appr emate%lJ Q%ggr&y% ‘ﬁ%‘%ﬂst agepyi ?‘bﬂlfhé%vaél may contaiBat ment
ext ends t chgtweph\0.$:89% af the lactivs lﬁdledléhﬁaidmhéhleﬂﬂyEmirﬂ@OL%‘?Cfor é!EStﬂél%SES O(Vj
synpt ons t hat the amount of a conpoun

of the |nv%4r%{8%s %Sqﬁﬁg?gdé(#%ﬁsh@‘g‘ﬁﬁ’?‘%‘?ﬁfﬂ%% will vary with the nature WO
0271092590 PCT/ GB02/ 02152 20 of the condition being treated and the age and

the condition Ofpd B@m@@hh&raf f@ﬂﬁ%lag‘ll) for 9&? i fHe”ﬂE&'nl’ uﬂ}enhgﬁ nqléf%z.ésgan of

t he attendant phyS| cian or veterin

enpl oyed fiBreosaRINation, yith PV’@&tthé'iﬁpemlF Iagﬁﬂﬁ i%fl ‘P)safbléleb ﬁtatmeamtﬂngethﬂr
0. 02- 5000 it merﬂig’drtig"sefcﬁfé@rﬁplé Nﬁ@olﬂﬁﬂmﬁ% aﬂ@yLDTReu n%ghra%'ré ¥hge may

conveni ent or .as

ed
admi ni st er ’%S‘PSF@’P 'gf’lg'q "?a'h B?qnygialgo O%ﬁS%Qé'f‘rﬁPH{bé%ati%W'tg rpntigiabedigr or

noné agents e.g. metformin, sulfonylureas and/or PPAR gamma, PPAR alpha or
PPAR alpha/gamma agonists (for example thiazolidinediones such as eg.
Pioglitazone and Rosiglitazone). The compounds may also be used in
combination with antihypertensive agents such as angistensin antagonists e.g.
telmisartan, calcium channel antagonists e.g. lacidipine and ACE inhibitors e.g.
20 enalapril. The invention thus provides in a further aspect the use of a
combination comprising a compound of formula (l) with a further therapeutic

agent in the treatment of a hPPAR mediated disease.

When the compounds of formula (l) are used in combination with other
25 therapeutic agents, the compounds may be administered either sequentially or
simultaneously by any convenient route.

The combinations referred to above may conveniently be presented for
use in the form of a pharmaceutical formulation and thus pharmaceutical
30 formulations comprising a combination as defined above optimally together with
a pharmaceutically acceptable carrier or excipient comprise a further aspect of
the invention. The individual- components of such combinations may be
administered either sequentially or simultaneously in separate or combined
pharmaceutical formulations.
35



sub-doses per day. The fornul ati ons according to the invention may contain
bet ween 0. 1-99% of the active ingredient, conveniently from 30-95% f or
tablets wod20agssul es and 3-50% for |iquid preparations. PoTK®B200rp0UNd Of
formula (1) for use in the instant invention may be used in conbination

Wi th other therapeutic agents for exanple, statins and/or other lipid

| owering drugs for exanple MIP inhibitors and LDLR upregul ators. The
conmpounds of the invention nay al so bgqused in conbination with

antidi abetic 15 agents, e.g. nmetformn, sulfonylureas and/ or PPAR gamms,
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such as e.g. Pioglitazone and Rosiglitazone). The conpounds may al so be

used in conbi ngYhem cohibinadin W@%bh@ﬁrﬁﬁ.ﬂ&&ﬁf‘&%?ﬂ%@ a??réﬁﬂ'aﬂ at:ﬁgggugl? Dl ne

ant agoni StS(Y CB teldm sar E ci um channel ant agoni 8
and ACE i nY®iPBIROURdg MY§ ﬂaﬁt%@ﬁqn ‘Fﬂ@p?HQ'@nWItBr?QChu%thBF 80 dbe othen
further asmponemsmaheffomulatmanatm@ymbecfmrmulatemfoa adniimietratol Wigsul a

| 'th tj tr eat ment di at ed
(i bense. Wiiftg SIBRAY they A e 'MolibEn n BbY (i Boied YarmBigtan: h
othdr 25 emwm@utw ip saigbrat mannkeas anplnowis forsudhecamipounds ierthe aei. t her

sequentially or sinultaneously by any .conveni ent route. The conbi nati ons

referred to above nmay conveniently be presented for use in the formof a

phar naceut i cal RagarBpown of ferenya {niscesad inarombinationnwithia seeond
conpri si ngth@rawmldwgemracaﬁeoajanmelhém %Wm‘dwédlht&ieaﬁéé?é‘“ th dose

phar rraceutl ally acce le ¢ ier or conprise, a further aspect
of the in¥e ﬁ?F%rf"O% (ﬁ %r% H'ﬁ"g 'S f}‘§ ReAd imusesalpag: be

adriithi st er Appreipriate demmwﬂtbaféadllplappremdatbdrmmhe skilled @peHepare. or combi ned
pharmaceutical fornulations. 35 WO 02/092590 PCT/ GB02/ 02152 21 \Wen
conbined in the_sane fornulation it will be appreciated that the two
conpounds nust , bee seapoangds @f Srmipaentiormaythe peapared byonaraf thé éoltowieg
conponent Srdaieé he formul ati on and may be fornul ated for adm nistration.
When

15 (a) Coupling of a thiol or phenol (A) and a heterocyclic methanol (B), by
the Mitsonobu reaction (O. Mitsunobu, Synthesis, 1981, 1) or by reaction of the
thiol or phenol (A) with a heterocyclic methyl halide (eg chloride) prepared from
the methanol (B), followed by hydrolysis of the ester Ryq
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formul ated separately they may be provided in any convenient fornulation,
5 conveniently in such a manner as are known for such conpounds in the art.
When a cowpaasngksed fornula (1) is used in combination wtrCa/GRoeODIH2

t herapeuti c agent active against the same hPPAR nedi ated di sease, the dose
of each conpound may differ fromthat when the conpound is used alone. 10
Appropriate doses will be readily appreciated by those skilled in the art.
The conpounds of the invention may be gprepared by one of the follow ng
routes: 15 (a) Coupling of a thiol or phenol (A) and a heterocyclic

met hanol (B), by the Mtsonobu reaction (0. Mtsunobu, Synthesis, 1981, 1)
or by reaction of the thi oI or phenol (A) with a heterocyclic nethyl

hal i de (eg chl ori de) prepar‘ f,rom the npobanol (B), followed by

hydrol ysis of the ester R} *mR 3 R—e—Rﬁ*kaO\ X, Rd YORa Rs + Hp
usPlfHF O Rz~ Rze / Z ('q Xz e(~e>¥'°" A M ROMR (CR,Rz )mR 3 A
0 XI5~ Re RHO\ X~ Re Y R\ | ~e R~ "NaOCH RR R5 Y R Xz

befizyl or 25 WD 02/092590

H20/ MeOH 0 27 zs 0 e Z Z Re Re 20 Al k— aI k?égdszcm

PCT/ GB02/ 02152 22 R6 R7TY 1) SCCl 2

CR,Rz)m
(CR Rz)m

R‘ R
VAl AlO ‘ R
Ry st }/ 8 NaOH s R,
RO )K?’R

@/\;7

(CR,R,)m

AIkO\[(
Alk= alkyl, benzyl

or a further modification is to use a sulfonyl chioride, which is reduced
5 and coupled in situ with a heterocyclic methanol.

[5G (S,

27

CR.R,)m
NaOHH,0 Alko\((‘ yx, ReR, ry
R, Y.
OR R Ra
- @%@
R

Alk= alkyl, benzyl

Intermediates A can be prepared as follows; where X, = SO,CI, by direct
10 sulfonation of an aromatic precursor such as commercially available ester C
(A.Badawi et al, Pharmazie, 1983, 38(12), 838-41). The ester C may also be
prepared from commercially available phenol by alkylation with ethyl
bromoacetate. Where X; = SH these compounds can be prepared by reduction

of the sulfonyl chlorides (H.Uchiro et al, Tetrahedron Lett. (1999), 40(16),
15 3179-3182).



Ra HORe CRRmMZ 2) ACORA RaoRa. / R X Hbase (eg Cs2C38) CR R2)mR
3 AKOR4 R RT (CRRRYIMR3 R5 Y AIkO\X, R4 OR27 Res | /| O H20 R6
NaOH RR6 WD 0Y/0%s9% - OR z7/ Rze OR6 Re Xz RO (CR, RYroHQ282182k=
al kyl, benzyl AJKOX R7 28 ORYn RZ Xz Rs or a further nodification
Is to use a sulfonyl chloride, which is reduced 5 and coupled in situ with
a heterocyclic nethanol. R, RR)mMRR/, R)mR AKkOX R'aYR+M
AlkO X, RHOEtzSid,2n R, ORn (R I3 ze SOC RZOR,7R I/ RORe e
X2 2 //I((CRR)YMR R z0 AIkO/ \ XRe --( Re R7

SH

SO,CI C«YO

Where X; = OH a commercially available phenol, such as E, is alkylated,
and then reacted with a peracid such as meta chloroperbenzoic acid (mCPBA)
5 to give an acetyl ester which is finally hydrolysed to give the product.

HO J\/ R
)
Mo co,Et ve 1 mecrea’ @\
! Cszcoa 2) NaOEt OH

E

The intermediate alcohols B may be prepared by one of the following
10 general routes: -

i) Reduction of a commercially available acid using a reducing
agent such as borane:

) Ro R,
Y Y
R
Ho)‘yk o P
r4 Z
R ] R ]
15 Re=R,=H
ii) Bromination of a known/commercially available heterocyclic

ester or aldehyde, followed by Suzuki coupling of the resulting bromide with a
boronic acid and then reduction:

(o] (o]
v v, B o v R
v 07 Br, v O>; RoB(OH), v O)f
z Z Pd catalyst 3
R [ R 1) R
[
Y. 8
reduction U=H or alkoxy
_—_— HO .
z
R

20



R V. ORh Rze / X2 0 R Z Alk= alkyl, benzyl R Internedi ates A can be
prepared as follows; where X2 = SQ2CI, by direct 10 sulfonation of an
aromati c woaewssee such as comercially avail abl e ester CecfAcHadaise et al,
Phar mazi e, 1983, 38(12), 838-41). The ester C nay al so be prepared from
commerci ally avail abl e phenol by al kylation with ethyl bronpacetate. Were
X2 = SH these conpounds can be prepared by reduction of the sulfonyl
chlorides (H Uchiro et al, Tetrahedrorp4Left. (1999), 40(16), 15 3179-3182).
WO 02/ 092590 PCT/ @B02/02152 23 RR R3 RuR EOOI \ CSO-HEtO O\ ~ a~
EtQJ O\ C Sop LAo 4 SH Where X2 = OH a commerci ally avail abl e phenol ,
such as E, is alkylated, and then reacted with a peracid such as neta

ﬁhld or Fper 3enzoi di)aci ﬂ ('ﬁﬁPBA)zukiEcdupligg‘oeamomg%dhe@?éyclho*ﬁdibnété éété&@{ | y)
ydrol ysed to give the ~ Br~~COEt Et Q | 1
MCPBA Et0 0\ me Me o‘@?ﬁ% 9?%?95?”@8’"@?“@ ?Eé" Pﬁteé?%“g%{m &‘l%ﬂo%ol s B
may be prepared by one sffongheasesuciwas futyliithiyem éollmwedoby geenching with an
alkoxyborane, with commercially available aryl bromide

5 followed by subsequent removal of the protecting group, such
‘ as a silyl ether. :

R o R,
/ \ (PR, SICI //Z_} n-Buli //2/_&\5 o
HO ® iPr,SiO s H iPr,Si0 * \O%
\z/
e

R, R,
RyBr; Pd(0) / \ EtNF / \
s R s~ R
iPr,Si0 HO
10
iv) Alkylation of heterocyclic aldehydes or ketones using

organometallic reagents, the general methods for preparation
of which are described elsewhere

{ vy v R
R.)\ﬁj R ,MgBr R-j\&?
15 RS R{

V) The heterocyclic ring may be constructed by the following
procedure
MeN_ ome
RS N
e POCI,
Ry™ “Me R; R,  NaPF, RMR, PRe
OMe Ry R
HS . f
/\”/Q /\U\ reduction, / \
MeO,C s R, s R,

HO

20



I ) Reduction of a comrercially available acid using a reducing agent such
as borane: ORe HORBH3I THER HOO ZZ RR 15 R8 R7/=H ii) Brom nation
of a knowwbaemyspei al |y avail abl e heterocyclic ester or a@cdatBodezistol | owed
by Suzuki coupling of the resulting bromde with a boronic acid and then
reduction: 20 0 0 YBr2 Re RB(OH), Z Z Pd catalyst URRR Y_iRe
reduction U=H or al koxy HO Z R WD 02/092590 PCT/ GB02/02152 24 iii) The
Suzuki coupling of a protected heteroggclic boronate ester, prepared by
the orthometal | ation of a heterocyclic ring with a strong base such as
butyl lithium followed by quenching with an al koxyborane, with comercially
avail able aryl bromde 5 foll owed by subsequent renoval of the protecting

group, such asvig silylWhaeheR, 9 Idie complex substituent (not methyl) this can
be introduced by reacting a compound in which Rg is methy! with a brominating
agent to give F which can be converted to the desired methanol by one of two

methods:
5 ,
by reacting with a nucleophilic group R4 (Ry1 can be a thiol, amine,
alcohol or an organometallic reagent such as an organocuprate) followed by
reduction of the ester gives the desired methanol.
10

(a)

o] o]

o]
Y Re v R, v. R
MeO O>; _NeBrO, _ MeO O>; Ry,fbase OMe O>;
z 7 > 4
Me Br R
F
reductlon O)f
eg L|NH4

by reaction of the bromomethyl group to give a phosphorous reagent
15 (such as a phosphonium salt) and reaction of this with a ketone or aldehyde.
Hydrogenation followed by reduction of the ester gives the desired methanol.

)
Y>fRa PPh o); Yo e
MeO Oz —_ ] B . meo O>f
g KOWBWTHF z
Br Ph,P + .
o
F

[o]
MRS eo o>/( i 4o
egLuAlH4 Z

R12 ) R

(i) Introduction of Rg by directed metallation:

20



b/S"e"ul\ O S HOiPr3SiO(Pr3Si0 O | Re Re RBr, Pd(O \ Et,NF SRSR
I Pr3SIO HO 10 iv) Alkylation of heterocyclic aldehydes or ketones using

or ganonetwblmorseagent s, the general nethods for preparatipem/GRIR/oRis2ch are
described el sewhere ORs R YR ,Near R Re ~Z R 15 R Rp v) The

het erocyclic ring may be constructed by the followi ng procedure Me,N O R
e OMz | +tMZ POCI3 Re M Re Ro NaPFe Re Re PF ,, O Re R HS~ -~ S\ R
e reduction\ O M0O2C R S e HO 20 9

o]
Y R, Y. R,

HO O: j BuNH O>7 base (g n-BuLi)

Z z Rl

o}

Y R, Y. _R

tBuNH 1) DiBalH O>7 s
7 HO
2) NaBH, z
R/ Ry

(b) Wittig (or related phosphorous reagent chemistry)

AlkO (CR,R,)m
T\

base
eg NaH/DMF

G +PPh,CI- H

AlkO\n/(@x

(o)

Ry

AkO (CR,R,)m
\”/ \/x

(o)

<

1) HyPd
8

2) NaOH/MH,0

Alk= alkyl, benzyl

10 When X;= C the bond between X and the adjacent carbon may be single
or double — where it is double it is removed in the hydrogenation step.
Intermediates H are prepared by oxidation of the methanols described above.
Intermediates G can be prepared can be prepared from a compound such as a
commercially available ester C by treatment with formaldehyde and hydrochloric

15 acid (Org. React. 1942, 1, 303) to give chioride I followed by reaction with
triphenylphosphine.

Me e Me
E10,C._ 0O E0,C 0 El0,C. O
HCHOMCI PPh +
R Cl — 3 Phy
c Cl



WO 02/ 092590 PCT/ GB02/02152 25 vi) Were RO is a nore conpl ex substituent
(not nethyl) this can be introduced by reacting a conmpound in which RO is
met hyl wiwb oa/0f2seomi nati ng agent to give F which can be cear@red21tso t he
desired nethanol by one of two nethods: 5 by reacting with a nucleophilic
group R11 (R11 can be a thiol, amne, alcohol or an organonetallic reagent
such as an organocuprate) followed by reduction of the ester gives the
desired nethanol. 10 (a) 0 "/RBO Y R ~Re MO NaBrO MeO R' /base Owe Z Z
Z Me Br R F Rereduction HO eg LiPIH4A Z R' by reaction of the
brononet hyl group to give a phosphorous reagent 15 (such as a phosphoni um
salt) and reaction of this with a ketone or al dehyde. Hydrogenation
foll owed by reduction of the ester gives the desired nmethanol. 0 0 Y Re Y
~ + .
Re OY Re MO (()c) PP% I'I(\a/ggtl()Bl"lO a%formedoe } w%hea% éﬁ%alr%glqelilgllig rea%renlfgggh asBr

a boronic acid. There is hydrolysis of a base labile ester during the reaction.

CR Rz)m
R, Rc R, . o CR Rz)m
k
R, R ?Br R,MIPd 4 R, R,
DME/HzolNazcoa o R )i},R
egRM= Alk= alkyl, benzyl

o
5 CF,0

Bromides J are prepared by the Mitsonobu reaction as described in
section (a) from intermediates A and B, where B is an alcohol synthesized from
commercially available starting materials using standard chemical methods.

10

(d) By reaction of an organometallic species (K) with an aryl bromide

QR Rz)m
AlkO
‘ Re R (CRR M
},M 1)Raer/Pof"k° y ReR, R
7
NaOHHO R, Rs IR
X, o
z
R 9
Ny O
eg M= SnBu, RqBr = ® Alk= alkyl, benzyl

15 Intermediate K is prepared as described in section (a), intermediates B
are prepared by routes analogous to that described below:

o 7\ DnButi o 7\ 1) H/H,0 7\
(_ s 2) Bu,SnCI (_ s TSR, e &~ SnBu,
0 o ) HO
L M

20



R OY Re Re Hz/Pd ::115 R12 20 (i) Introduction of RO by directed
nmetal |l ati on: WD 02/ 092590 PCT/ GB02/02152 26 Oo Y Re Y HOtBuNH 1 base
(eg n BuLbwp 028949091 O Y R Y R tBuNH 1) D BaHi Z HO 2pchia@idd/0Z152RB R
(b) Wttig (or related phosphorous reagent chemstry) 5 AlIkO ~(CR-R2)m R
1'I(\ X RAYREO/ I R+ OC base / Zeg NaHDW R G+ PPh3CI- HA
*O (CRRR)YMR 3 AIKO (CRR)mR 1A Xi R)r X1 Rs Y 1)H2/Pd O 15~ Y ORe O
RB Al k= al kyl, benzyl Z 2) NaOH H20 %gR9 R9 10 When X1= C the bond between
X, and the adjacent carbon may be single

A protected aldehyde eg L is reacted with strong base such as n-butyl
lithium followed by tributyltin chloride. Hydrolysis, followed by reduction gives the
desired alcohol

5
(f) By alkylation of an intermediate N and subsequent hydrolysis
CR,R,)m
\@ )%'?« Alko (CR/ Rom HOW( \(iik. R
2) NaOH/MH,0 }/
Alk= alkyl, benzyl )%
10
preparation of N eg X1 =0; X; = CH;
15

Me Mo
Y Y
HO\I \ c Br\I \
, )\Q __CBryPPhy Z)\Q P(OEY,
CF, CF,
B

’? Me
Y e
(EtO),/P\I \ Me v v
r4 NaH / \
CF, [ —— N
o BnO 2)\©\
. CF,
8n = benzyl o
|

20



or double - where it is double it is renoved in the hydrogenation step.
Internmedi ates H are prepared by oxidation of the nethanols described above.
| nt er nediwoag/0®@se@n be prepared can be prepared from a compawr2eosRE as a
comercially available ester C by treatnment with forml dehyde and
hydrochloric 15 acid (O g. React. 1942, 1, 303) to give chloride I foll owed
by reaction with triphenyl phosphine. Me Me E1LQ2CO Et Q2CO a Et Q2C

HCHO HCI Cl1 PPh, C I CI WD 02/092590 BgT/ GB02/02152 27 (c) By reaction of
a bromde J with an organonetal lic reagent such as a boronic acid. There
is hydrolysis of a base labile ester during the reaction. CRIRZ)mR AWD \
-XIl' R, RaR7CRR)mMR3 /J&Q R5YB RBMPd Al kO X Rze | R4 Re R~
ORn R Xz Z DVEl O Na2C03 OR 27 R2e e YRe Ra X2 0 Z Re eg ReM = Al k=
al kyl, benzyl EROH 5 CF30 Bromides J are prepared by the Mtsonobu
reaction as described in section (a) frominternmediates A and B, where B
is an al cohol sV bleohotB, prepared fnoekoowah lepter\(sééd abbee)s isacdrivegteaber i al s

using ot ?%ﬂ%rﬂi‘oﬁ?&%ﬁé't?@ﬁwﬁ% pholbhdrible Rérd Feelct OTe81, 627 ARRA™ 2! 11 €
5 reacts with the known benzaldehyde in the presecence of base, to give alkene
O, reduction using hydrogen over a palladium catalyst gives N.

10 (9) by reaction of a halide P with a nucleophile reagent such as an amino
ester with a palladium catalyst , where X; = NHR

Rs AIKOL _C( Rn
Hal RR Ry R, (CR,R)m CR Rm
5 Y Pd 5(
R * R R,
CEn & (j

2) NaOHH,0

% P

Intermediate P can be prepared as described in section (a) starting from
15 a halide such as R

R,
Br i

R

20 (h) By reaction of an organometallic species (S) with an aryl bromide.

25



(CRIRR)mMR 3 AIKO X1 R (CRIR2Y)mMR3 4 R6 RT ORz~ R 26 Re YM1) R
BNPd41k0O X~ R4 Re R7 Xz 0Z 2) NaOH H20 ORzT R26 I/ Rs XZ YR R9 K RO
N CFA eg We 03nRs80 RBBr = Al k= al kyl, benzyl 15 I nternedi atreTIGB®R/Oprsepar ed
as described in section (a), internediates B are prepared by routes

anal ogous to that described below 1)nBuLi 1) H/H20 S 2) Bu3sSnd SnBu / \
OS 32) NaBH4 S Sneu3 L OHO M 20 WO 02/092590 PCT/ GB02/ 02152 28 A
protected al dehyde eg L is reacted wi g strong base such as n-butyl
lithiumfollowed by tributyltin chloride. Hydrolysis, followed by reduction
gives the desired alcohol 5 (f) By alkylation of an internediate N and
subsequent hydr ol yS|s RBO Xt HR4 RAIKO- Hal CRRRYmMR 3 ROR e (I
RZ)mHOXtRR)%" '112)612) C]—VHZOCR SYR Xz ~~ a NAIk-aIkyI
benzyl z (CR, Rz)m

4 R
¢ R, HO
R,/ },M 1)RBBrIPd 4 R6 R,
2) H*, H,0
3) NaOH/H,0

CN
eg M= SnBu, RgBr= /C[
Br F

Intermediate S can be prepared as shown in the scheme below

5
1) NaOH
Alk= alkyl, benzyt )&7 )i7
(GR,R)m R, m
/gozj/ yx' R, Rq R, /gj/( R1Rz) Rs ‘ ]
R/ R, Ry 57 1) n-Bull, Bu,SnCl VA "
‘ X y - O}’
) ﬁ
10 T can be prepared as outlined in the schemes above by Wittig or related

phoshorus chemistry.

Intermediate Y may also be prepared by the following procedure to
15 introduce alkyl groups (R1;R11=Me); The ketone X is prepared by Friedel-Crafts
acylation of the thiophene U with the acid V. X may be dialkylated by using a
strong non-nucleophilic base such as sodium hydride followed by quenching the
enolate with alkyl iodides. Removal of the methyl ether followed by alkylation
with ethyl bromoacetate furnishes ketone Y which may be reduced to the ester V4
20 with triethylsilane and trifluoroacetic acid.



Re 10 .preparation of Neg X, = 0; X2 =CH2 15 M+ M Y ~y Ho CBr4/PPh3
Br. // \ P(CEt)3 Z~21~ CFr, CF, BMYM (EO!'PN My Z/ CF, NaH
mo \ \ WoO2d9is9e~ro / CF, Bn = benzyl 0 0 M Pd(OH), MeTHBo2/0Z152 CF3 N
20 WO 02/ 092590 PCT/ GB02/ 02152 29 The al cohol B, prepared from known ester
(see above), is converted to the bromide and then to the phophonate (Org.
React., 1951, 6, 273), which 5 reacts with the known benzal dehyde in the
presecence of base, to give al kene 0,31reduction using hydrogen over a
pal | adi um catal yst gives N. 10 (g) by reaction of a halide Pwth a

nucl eophi |l e reagent such as an am no

R, R,

~° ° NaH;RglandR,| o o

8, ————
___._»
j_TR’ R, 5 R, SR,
R; ~° o \ / = \ /
u Ry 10 1
OH
v X

TFA/ELSH [+ R, F,

B W
R 10 R 1 /
R{

r4

5 The invention is further illustrated by the following Examples which should
not be construed as constituting a limitation thereto.

General purification and analytical methods

10 Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS column
(3.3 cm x 4.6 mm ID) eluting with 0.1% HCOH and 0.01 M ammonium acetate
in water (solvent A), and 0.05% HCO.;H 5% water in acetonitrile (solvent B),
using the following elution gradient 0-0.7 minutes 0%B, 0.7-4.2 minutes 100%B,
4.2-5.3 minutes 0%B, 5.3-5.5 minutes 0%B at a flow rate of 3 ml/minutes. The

15 mass spectra (MS) were recorded on a Fisons VG Platform spectrometer using
electrospray positive [(ES+ve to give MH" and M(NH,4)* molecular ions] or
electrospray negative [(ES-ve to give (M-H)” molecular ion] modes.

'H nmr spectra were recorded using a Bruker DPX 400MHz spectrometer

using tetramethylsilane as the external standard.

20 Biotage  chromatography refers to purification carried out using
equipment sold by Dyax Corporation (either the Flash 40i or Flash 150i) and
cartridges pre-packed with KPSil.



ester with a palladiumcatalyst, where X, = NHRA R 3 AIkOiC(RnR,) Hal
R, R(CR,Z)mFC):R,RZ)mRs Rs YRe Pd HOX R Re R e 7 X7 & 2) NGa HZO O
R Rse R3 wBa2/025Re z Re Internediate P can be prepared agcaasmmiobsed in
section (a) starting from 15 a halide such as RR3 Br R 20 (h) By
reaction of an organonetallic species (S) with an aryl bromde. 25 WO

02/ 092590 PCT/ GB02/02152 30 O (RRRZY)mR 3 00 X7 R4 RB R7 (CRLRZYmR3 O
Xt R4 R6R7 RR1/ RsYMI1) RBBr / PdHz7 2B XZ Z 2) H, HOO

Rz~ Rzel/ R5Y 3) NaOHH20 x2 O s Ra 5- Z RO CN eg M= SnBu3 RBBr =
(.

Mass directed autoprep refers to methods where the material was purified
by high performance liquid chromatography on a HPLCABZ+ Sum column
(5cmx10mm i.d.) with 0.1% HCO_H in water and 95% MeCN, 5% water (0.5%
HCO;H) utilising gradient elution at a flow rate of 8ml minutes™. The Gilson 202-

5 fraction collector was triggered by a VG Platform Mass Spectrometer on
detecting the mass of interest.

Hydrophobic frits refers to filtration tubes sold by Whatman.

SPE (solid phase extraction) refers to the use of cartridges sold by
International Sorbent Technology Ltd.

10 TLC (thin layer chromatography) refers to the use of TLC plates sold by
Merck coated with silica gel 60 Fas,.

Preparation of Intermediates:

15 Intermediate 1:
ethyl [2-(trifluoromethyl)phenoxylacetate
A mixture of 2-trifluoromethyiphenol (1.62g) in anhydrous acetonitrile was
treated with cesium carbonate (3.25g) and ethyl bromoacetate (1.75g) and the
reaction mixture stirred at room temperature for 2 hours. The reaction mixture
20 was diluted with water and ethyl acetate and the organic layer washed with
water and dried with brine and over sodium sulfate. Evaporation of ethyl acetate
gave the title compound as a colourless oil.
'H NMR (CDCl3) 7.60 (d, 1H), 7.47 (t, 1H), 7.06 (t, 1H), 6.88 (d, 1H), 4.72
(s, 2H), 6.55 (s, 1H), 4.26 (q,2H), 1.29 (t, 3H).
25 '
Intermediate2:
ethyl [4-(chlorosulfonyl)-2-methylphenoxy]acetate
Ethyl (2-methylphenoxy) acetate (0.5g) was added to cooled
chlorosulphonic acid (2ml) at 0°C. The mixture was stirred with ice cooling for 30
30 minutes, then allowed to warm to ambient temperature and stirred for 3 hours.
The reaction mixture was then poured cautiously onto ice, and the mixture
allowed to stand overnight. The title compound was isolated as a whire solid by
filtration.
m/z (MH")=278
35



Br F Internediate S can be prepared as shown in the schene below 5 NkOy(
RIRZZMR 3 0 XRO'" \jJOr RRR)YmR Re R7T Y1) NOHO X R,RRRn R-1 /

| RSe Y BN® 02Mbeso@l kyl . benzyl XZ Z 2) OHRr R X2 O R e PHBOBZ/0TISR a
(CRIR-mMR 3 O00X1 RRe/ X1 RR R-1 / RXOt)n~uu.BusnY OR-(R1 / RS R
YM26 Z XZ1"YJ~ RZ e SR 10 T can be prepared as outlined in the
schemes above by Wttig or related phoshorus chemstry. Internediate Y may
al so be prepared by the follow ng progedure to 15 introduce al kyl groups
(R10; R11=Me); The ketone Xis prepared by Friedel-Crafts acylation of the
thi ophene Uw th the acid V. X may be dialkylated by using a strong

non- nucl eophi li ¢ base such as sodi um hydri de foll owed by quenchi ng the

enol ate with al mermedlaie@ Rem)val of the methyl ether followed by

al kylation wtj ; °.‘| .‘ éch nayv\%e reduced
to the ester Z 20w ' Sicimerzusact

02/ 092590 PCT/ Guepared from lB@rmeddatmzﬂHm Rmcanamgmaway tq intdhediatB?,i | o S R

RORU~\ | o feNMR @DbGh) 8.29 (s, 1H), 8.17 (dd, 2H), 7.04 (d, 1H), 4.88 (s, 2H),
5 6.55 (s, 1H), 4.30 (q,2H), 1.31 (t, 3H)

Intermediate 4:
ethyl (4-mercapto-2-methylphenoxy)acetate
A solution of ethyl [4-(chlorosulfonyl)-2-methylphenoxy]acetate
10 (intermediate 2, 18.49) in chloroform was dried by using a hydrophobic frit and
this solution was evaporated. The residue was dissolved in chloroform (125ml)
and this solution added to a mixture of zinc powder (14.4g) and
dimethyldichlorosilane (26.6ml) in chloroform (125ml). The mixture was cooled
to 0°C and 1,3-dimethyl-2-imidazolinone (20.6ml) added cautiously. The
156 reaction mixture was stirred at ambient temperature for 10 minutes and then
stirred at reflux for 18 hours. The reaction mixture was evaporated and the
resulting oil filtered and then partitioned between diethyl ether and 2M aqueous
hydrochloric acid; the organic phase was dried with brine and over magnesium
sulfate. The product isolated after evaporation of the solvent was further purified
20 by flash column chromatography using neat chloroform as eluent to give the title
compound as a colourless oil which solidified upon standing.
HPLC Rt=3.5 minutes

Intermediate 5:
25 ethyl (4-acetyl-2-methylphenoxy)acetate
1-(4-Hydroxy-3-methylphenyl)ethanone (90g) and cesium carbonate
(216g) were stirred in acetonitrile (900ml) at room temperature under nitrogen
for 10 minutes. Ethyl bromoacetate (73 ml) was added and the mixture heated to
40°C for 3 hours. Further ethyl bromoacetate (2.5ml) and cesium carbonate (1g)
30 were added and heating continued for a further hour. The cooled reaction was
filtered and the filtrate concentrated to give the title compound as a yellow oil.
m/z (MH") = 237




b HB V XR Pyridine Hydrochloride HORo "O0o/ 0o SR, eRe ROR
RoRLRBRa Y TFAEYSSHORFF F Rlo RW z 5 The invention is
further iwbuswszmbed by the fol |l owi ng Exanpl es which shoul @craiBlae2senst r ued
as constituting a limtation thereto. General purification and analytical
nmet hods 10 Anal ytical HPLC was conducted on a Supel cosil LCABZ+PLUS col um
(3.3 cmx 4.6 nmID) eluting with 0.1% HCO2H and 0.01 M anmoni um acetate
in water (solvent A), and 0.05% HCO2H#% water in acetonitrile (solvent B),
using the followng elution gradient 0-0.7 mnutes 098, 0.7-4.2 mnutes
10098, 4.2-5.3 mnutes 0%, 5.3-5.5 mnutes 0%B at a flowrate of 3

m /m nutes. The 15 mass spectra (M5) were recorded on a Fisons VG Platform
spect ronet er usintgrmedéterGspr ay p05|t|ve [ (EStve to give M+ and M NH4) +

S— to give (MH)- nolecular
Tony “rodes. 1n SIS (EECARARNZD ik ker DPX 400D
spectroneter uhi Gelutienr ehrethyl «-acetyl- %rm&thwlpbgnexy)ad:etatear([er(hedZ@teBﬁo'éag;
Byas. Cor popatd) oﬁﬁamrgﬁ‘&”ﬁ"‘é (30pos, Eatiteicith Mpuikredip o BERN o 59)
pr ei%pac ked™ ﬁfﬂ?afé‘g UGQPDQEW”F'WWMQTQQBQWC acid (312g) was added

portionwise over 40 minutes. The mixture was stirred for a further 7 hours and
then allowed to cool with stirring overnight. Dichloromethane (1000ml) was
added and the mixture filtered. The filtrate was added slowly to a solution of
potassium iodide (750g) in water (5000ml) and the mixture stirred for 10

10 minutes. The organic layer was separated and again added to a solution of
potassium iodide (750g) in water (5000ml). After stirring for 10 minutes the
organic layer was again separated, then washed with 10% aqueous sodium
sulfite followed by water and brine, then dried over magnesium sulfate, filtered
and the filtrate concentrated to give the title compound as an orange oil.

15 m/z (MH*) =253

Intermediate 7:
ethyl (4-hydroxy-2-methylphenoxy)acetate
A solution of ethyl [4-(acetyloxy)-2-methylphenoxy]acetate (intermediate
20 6, 148g) in ethanol (1300ml) was treated with sodium ethoxide (41.3g) and the
mixture heated to 45°C for 2.5 hours. The mixture as cooled to 22°C and
concentrated hydrochloric acid added to give a neutral (pH 7) solution. The
resulting mixture was concentrated and the residue dissolved in a mixture of t-
butylmethyl ether, water and brine. The organic layer was separated, washed
25 with brine and dried over sodium sulfate and filtered. The filtrate was
concentrated to give a brown solid which was further purified by precipitation
from a solution in dichloromethane (100ml) on addition of cyclohexane (710ml)
to give the title compound as a brown solid.
m/z (MH") = 211
30
Intermediate 8:
ethyl 2-(4-acetyl-2-methylphenoxy)-2-methylpropanoate
A suspension of 1-(4-hydroxy-3-methylphenyl)ethanone (20.1g) in
acetonitrile (200ml) was added to a suspension of cesium carbonate (86.69) in
35 acetonitrile (400ml) and the mixture stirred under nitrogen at room temperature




32 Mass directed autoprep refers to nethods where the material was purified
by hi gh performance |iquid chromat ography on a HPLCABZ+ 5m col um
(5cmx10nmwD.od/0y2598 t h 0. 1% HCO2H in water and 95% MeCN, 5% PaatGBo209152%
HCO2H) utilising gradient elution at a flow rate of 8nl m nutes'. The

G lson 202 5 fraction collector was triggered by a VG Pl atform Mass
Spectroneter on detecting the nass of interest. Hydrophobic frits refers
to filtration tubes sold by Whatman. SBE (solid phase extraction) refers to
the use of cartridges sold by International Sorbent Technology Ltd. 10 TLC
(thin layer chromatography) refers to the use of TLC plates sold by Merck
coated with silica gel 60 F254. Preparation of Internediates: 15

| nt er medi afor 2: matutgs. ethyl t2-bfdmo2amethyprophroatey (38t wae AddBdk tande tisy
2-trifluorgn )ry cetonitrile wa ated with
cesium car%Q{%ét?@@d)ﬁihn‘%ﬁgtfH@eE?MZEBe@ gfoéfﬁ&bg@fowa?%ggégﬁ% I on

m xture stadded agd theomiituiepstirsedifer adurthendBrhoursh@heeambdurerwas filtaresl 20
was di | ut eghavitivd fikkite conbehtPatBY Ito el gﬁeoréﬁgﬁ })F]E%Hé}r &EWa% di o‘?vred"ﬁsg'tﬁghw th

wat and drle{i wi th brine and oyer I um . Evaporation of “ethyl
acethte ga%Riateand; theeslution washed &'”@8I‘GWI@4§Q§’FUm hydrexide (amcbane.7. 60
Ed, i I|:|)|) ,  Thd Torganicllalyr wésoﬁe;iérage'g), |'tBri2e£_§)6 |08t§r é@di(tjﬂn ;'éhlzfafb, 7fﬁtﬁre|§<§ an@the 6. 55
S, : . ) nter | . e
14- (chl or O@H%Eeoé‘g'ﬁe?rgp%%h@gﬂ %%H'HQ?I%'C‘@?%P&”E?%Y @'?%ﬂﬁ@n?’“ﬁ*@ﬁ@ﬂﬁprﬁlc etate
(0. 59) waseluting withccycladiexdne ety aostate {811 to gdiedthetitle) cathpdiihd ava didat ur e
was stirr with ice cooling for 30 30 mnutes, then allowed to warmto
ambi ent tenperature apd stirred for 3 hours. The reaction mixture was then

podBed cauti ous™z BED 7285 and the mixture allowed to stand overni ght.
The title conpound was isolated as a whire solid by filtration.

Intermediate 9:
ethyl 2-[4-(acetyloxy)-2-methylphenoxy]-2-methylpropanoate
A solution of ethyl 2-(4-acetyl-2-methylphenoxy)-2-methylpropanoate
15 (intermediate 8, 37.33g) in dichloromethane (650ml) was treated with 4-
toluenesulphonic acid (2.75g) followed by m-chloroperbenzoic acid (60.5g) and
the mixture warmed to 40°C and stirred under nitrogen for 19 hours. The cooled
mixture was treated with dichloromethane (350ml) and the resulting mixture
added to aqueous potassium iodide (1000mi, 10% solution). The organic layer
20 was collected and washed twice with water and brine, then dried over sodium
sulfate, filtered and the filtrate concentrated to give the title compound as an
orange oil.
m/z (MH") = 281

25 Intermediate 10:
ethyl 2-(4-hydroxy-2-methylphenoxy)-2-methylpropanoate
A solution of ethyl 2-[4-(acetyloxy)-2-methylphenoxy]-2-methylpropanoate
(intermediate 9, 40.8g) in ethanol (280ml) was treated with sodium ethoxide
(12.9g) at room temperature under nitrogen. The resuiting solution was heated
30 to 50°C for 1 hour. 2M hydrochloric acid (95ml) was added to the cooled reaction
and the solution concentrated. The residue was dissolved in t-butylmethyl ether
and the resulting solution washed with water followed by brine and then dried
over sodium sulfate, filtered and the filtrate concentrated to give a brown oil.
Further purification by Biotage®  chromatography eluting initially with



mz (MH)=278 35 WD 02/092590 PCT/ GB02/02152 33 Internediate 3: ethyl
f4-(chlorosul fonyl)-2-(trifluoronethyl)phenoxyl acetate prepared from

i nt er medi woDa2b925p;m an anal ogous way to internediate 2, 'HPRVRK@DOS3) 8. 29
(s, 1H), 8.17 (dd, 2H), 7.04 (d, 1H), 4.88 (s, 2H), 5 6.55 (s, 1 H), 4.30
(g, 2H), 1.31 (t, 3H) Internediate 4: ethyl

(4- mer capt o- 2- et hyl phenoxy) acetate A solution of ethyl [4-(chlorosu

| f onyl ) - 2- met hyl phenoxy] acetate 10 (Beternediate 2, 18.4g) in chloroform
was dried by using a hydrophobic frit and this solution was evapor at ed.
The residue was dissolved in chloroform (125m) and this solution added to
a mxture of zinc powder (14.4g) and di nmethyldichlorosilane (26.6nml) in
chl or of or neyclctix@ne ard: thenx cyclehexamecethyledcetate (B1ngdve the title compound

1, 3-di met hyd ég-&rgﬁﬁafpl i none (20.6nl) added cautiously. The 15 reaction

m xture was Stirr al’ anbient tenperature for 10 minutes and then stirred
at reflux for 1®/ZMI'3 =289 reaction m xture was evaporated and the
resulting oil filtered and then partitioned between diethyl ether and 2M

aqueous hydrochloric .agi - the organi c phase was dried with brine and over
magiesi um sul f&ﬂﬁﬂé—%&l&' m uct isolated after evaporation of the sol vent
was further purEthyt@-[A)benziloxy)-2cme RBhPIBES)2adbatdsi Ng neat
chloroformas eluent to give the title conmpound as a col ourl ess oil which

solidified upon standing. HPLC RE=3.5 mnutes Internediate 5: 25 ethyl

(4- acetyl - 2- netAdolitieno ey tuetbylapbosphanbaigtiate X 9-8Bmiptihydnyhietahyeidiaranne

Fogm t cmpdgriy g toBRRRlofr, 1oty r Shall pBtidr A S0 bBersa 7 )

wadOadded hef sadtiumi hydiide (QetR4e). Opce sifervassenge was complete ha sobtiopl of

COMT 1 oo e e DR ool AL AR SIC) T n ) dagno
the cooling bath removed and the reaction allowed to warm to 21° over 2.5
hours. The reaction was then poured into éthyl acetate/water and the aqueous

15 phase separated and extracted with more ethyl acetate. The combined organic

phases were washed with water, brine, dried over sodium sulfate and
evaporated in vacuo. The product was further purified by flash column
chromatography using cyclohexane:ethyl acetate (19:1) as an eluent to give the
title compound as a white solid.

20 HPLC Rt=4.1 minutes

Intermediate 12:
Ethyl 3-(4-hydroxy-2-methylphenyl)propanoate
A solution of ethyl 3-[4-(benzyloxy)-2-methylphenyl]prop-2-enoate
25 (intermediate 11, 1.054g) in ethanol (50ml) was added to a suspension of
palladium hydroxide on carbon (0.15g) in ethanol (5ml) under nitrogen gas. The
resulting suspension was then stirred under a hydrogen atmosphere for 3 hours.
The mixture was filtered through Harborlite filter aid and the pad washed with
more ethanol. The combined filtrates were evaporated in vacuo to give the fitle
30 compound as a clear oil.
HPLC Rt=3.1 minutes.



filtered and the filtrate concentrated to give the title conpound as a
yellowoil. mz (MH) = 237 WO 02/ 092590 PCT/ GB02/02152 34 Internedi ate
6: ethyl wé-oememsbwl oxy) - 2- met hyl phenoxyl acet ate A sol uti orcafGrioyis2
(4-acetyl -2-nmet hyl phenoxy) acetate (internediate 5, 141g) in

di chl or onet hane (3000nl) containing 4-tol uenesul phonic acid (13.7) 5 was
heated to 39C under nitrogen mchloro perbenzoic acid (312g) was added
portionwi se over 40 mnutes. The m xtumg was stirred for a further 7 hours
and then allowed to cool with stirring overnight. D chloronmethane (1000m)
was added and the mixture filtered. The filtrate was added slowy to a
solution of potassiumiodide (7509) in water (5000m ) and the m xture
stirred for 10 MQ!medEde 13he organic Iayer was separated and agai n added
to a solution ofathRf W Of ] Ondl) . After stirring
for 10 mnutestt oo":' H{HH ACeien washed with 10%
agueous sodi um Aupelutient ef I‘b(bé’df@wm@thﬂb Zaﬁ‘rdlmemylphenbmedr(Bladsoeera/

magnesi um smbﬁai_tsﬁ, Chdrherey2, aqrué(am 1‘7d ?m (ngg‘?ﬁ‘ @g&ﬂgmggx@ %@fshyl

titl
('4 h dfgf?y) Eﬂr@‘?s ﬁbﬁ@‘a{@g&ﬂ eé?f@(ﬂ E&)Lﬁﬂ%ﬁaQﬁ*U@tmbonate (4.24g) and the
[ 4- (acet yl arixture- stirtddy ap heomxiehasaraaire dveaﬁ.%hM@%luu%H Was (Jf%ﬁgé t'rm d o

et hanol h, sodi u

heated to %r@@%@%&@Q“%bw&?m?@yﬁé%é @B tVt‘?tQQCTBﬁ(Pfgéf@Jﬁd%Yer at ed
hydr ochl or iwasdiolieaiede diriesl givee magresivml s(ifate? Andofitgre@n. THE Filtrat8Siaki NY
m Xt ure Wa%dﬁ%@ﬁﬁﬂfeﬁatbgivé‘ﬂ% {I)ﬁEC&?lﬁqﬁHc?ag'ag)aecﬂl ve |n a mxture of t-

but yJ.net hyl eth rne er was separ at ed, washed
25 Wth brine an[ﬂ' NMR(CRGE 53@@(&1@"%416&6%2&*)04 ﬂl(tslﬁrl)sdl 3'(d|1QHI)| 213@ e was
concentr at @H); 9.35 (e3[@) brown sol i d which was further purified by
precipitation froma solution in dichloronmethane (100m ) on addition of
cycl ohexane (710m) to give the title conpound as a brown solid.

m z( M) =211 Intermediate 14:

[4-(2-ethoxy-2-oxoethoxy)-3,5-
15 (dimethylbenzyl](triphenyl)phosphonium bromide .
A solution of ethyl [4-(hydroxymethyl)-2,6-dimethylphenoxy]acetate (3.0g9)
in acetonitrile (100ml) was treated with triphenylphosphine hydrobromide (4.32g)
and the mixture heated to reflux for 6 hours. The cooled solution was

concentrated and the residue triturated with diethyl ether (100ml) to precipitate
20 the title compound which was isolated by filtration.

HPLC Rt= 2.7 minutes

Intermediate 15:
3-tert-butyl-4-{2-ethoxy-2-oxoethoxy)-5-
25 methylbenzyl](triphenyl)phosphonium bromide
- The title compound was prepared by an analogous method to that used
for the preparation of intermediate 14 starting from 2-tert-butyl-4-

(hydroxymethyl)-6-methylphenol (P.G McCracken et al J. Org. Chem. (1997),
62(6), 1820-1825

30 HPLC Rt=3.1 minutes



30 Internediate 8: ethyl 2-(4-acetyl-2-nethyl phenoxy)-2-nethyl propanoate A
suspension of 1 -(4-hyd roxy-3-nethyl phenyl)etha none (20.1g) in

acet oni t rwoe202300l) was added to a suspension of cesium eamBlaNEISE86. 69)
in 35 acetonitrile (400nm) and the m xture stirred under nitrogen at room
tenperature WO 02/092590 PCT/ GB02/02152 35 for 2 mi nutes. ethyl

2- br ono- 2- net hyl propanoate (33g) was added and the mxture stirred for 25
hours, further ethyl 2-bronop-2-nethyl @8opanoate (33g) was added and the

m xture stirred for a further 16 hours. The m xture was filtered and the
filtrate concentrated to give an orange oil, the oil was dissolved in ethyl
5 acetate and the solution washed thrice with I M sodi um hydroxi de and
brine. The orgintermedjate 16is separated, dried over sodiumsulfate,

filtered and thethyjiifhicRictorfth§Niz-fidt wptﬁég,eﬁ@ dth gg oi | a\é\/gfa[)gri(gi i? {33(/)

Bi ot h
g: \C/)ea'? ﬁt(ar% i 'f I ;OI&IEPE% HF%%?”%Y'dﬁe’ﬁ?th)’&nhenOH))a‘?ﬁtatQ W@)OQ#ZBHJethhmnrmtieat e 9:
ethyl 2-r4(466) mmﬂy)ana dordaytaten HochoFetathd o}ﬁg% fredtedq

37 Bg) | nedie AT BEA - s P HRGAEnGA . on é%éé&”&no«rgﬁ )

aC| d (2 75hdursol rrbageabtyomrmmm wasrdﬁﬂe@lvmtrﬁetrq'l é@@ta@é‘)th@néhuéd”t% Rk ure

was 1 ear e barReY, Shi 8 ordaHR 1YL WS il WatSP BER) theR iR iR gl ded
to aqueousaRStAYEs |SGﬁ1Ur@(§NH@fe( lideopfodutbisalatedt after) evafpioeatiorgef the belyent 20
was col | ecivad faftfle V‘%Hﬁéd tw fASsKY dolutRt &iro ﬁ%%éﬁét)ﬂ)‘? us‘irg;egng)ﬁ% V%tgxf)oo“ um

sul fate, filte e{j 4trate concentr at ound
as or aAGRIAM 114 as ?'Hﬁmﬂ o.givghe bile pamppediastawhile solidy |
2- (4- hydr oxy- 2- méz (MICIPheRORY) - 2- met hyl pr opanoat e

Intermediate 17:

4-(2-ethoxy-2-oxoethoxy)-3-methylbenzyl](triphenyl)phosphonium
15 chloride

A mixture of [4-(2-ethoxy-2-oxoethoxy)-3-
methylbenzyl)(triphenyl)phosphonium chloride (intermediaté 16, 2.5¢) and
triphenylphosphine (2.73g) in toluene (25ml) was stirred at reflux for 68 hours.

20 The reaction mixture was cooled and the title compound, a white solid, isolated
by filtration.

m/z (M-CI)* = 465

Intermediate 18:
25 (4-bromo-3-methyiphenyl)methanol
A solution of methyl-4-bromo-3-methylbenzoate (4.31g) in dry
tetrahydrofuran (20ml) was stirred and cooled to 0°C under nitrogen gas. A
solution of 1.5M diisobutylaluminium hydride in toluene (44ml) was added
slowly and the reaction stirred for 2.5 hours, then quenched with methanol and
30 allowed to warm to 21°C. Silica was added and the reaction concentrated in
vacuo and purified using SPE (Si cartridge) using cyclohexane:ethyl acetate
(3:1) as an eluent which furnished the title compound as a brown oil.
HPLC Rt=3.1 minutes

35



A solution of ethyl 2-[4-(acetyloxy)-2-nethyl phenoxy]-2-nethyl propanoate
(intermediate 9, 40.8g) in ethanol (280m ) was treated wth sodi um et hoxi de
(12.99) aworeomsbenper at ure under nitrogen. The resul ti ngpealGrm2oOBISANAS
heated 30 to 50C for 1 hour. 2M hydrochloric acid (95m ) was added to the
cool ed reaction and the solution concentrated. The residue was dissol ved
in t-butylmethyl ether and the resulting solution washed with water

foll owed by brine and then dried overzgodiumsulfate, filtered and the
filtrate concentrated to give a brown oil. Further purification by

Bi ot age(r) chromatography eluting initially with WD 02/092590

PCT/ (B02/ 02152 36 cycl ohexane and then cycl ohexane: ethyl acetate (5:1)
gave the title (tmtggmemhhteam an orange oil. mz(M#) =239 5 Internediate 11
: Ethyl 3-F4-(b \ / )<,2 ) AS%|U'[IOI’] of
triethyl phosphgnoa is : 2BE) was

cool ed to OC and tﬁ@.lsltl@mi i0 éﬁ“@lrompdi-mejhyslphemyl)raeﬁﬁ%m @intermiediate n 1810 oi |

S gyl 4 hay::jégzyﬁg)ci% ShfighnyrhAgmfde EIAD o et IatRE ARG et SR B0ac

added dr op? rB'§99?Pngg%$)l tﬁnﬂontrﬁa?dst )Mlthedetﬁlw o@chyate1. (0. ’ﬁml)rs

then the (:tnsﬂ|b&gzﬁmheaemn§ﬂdﬁiaﬂaalhﬁ1 ((ﬁe(gteg‘?%n’(?i't'n I aﬁhdéﬁhmet 0 over
ace

2 aneous. 15 TRIEsUERE AR SO MR EERH hOheRiPd O e Bours. sHee |
conmbi ned orepotion  wsmsalowed e tovagboll and hpoarert , iftoi 2M  dguesuPV8bdipffli UM
ol - chearRYBRIERYE Gkt 2THE, orkafich bR A Sebataidl @f@“r pshed it yent
to Wve t h@oreuqqdeummbgnatea he mmbme;baqerlm pHBEES Rveré. dxtracted agith

I nt er medi aﬁ'@ré?eth)ﬁtébétat% arfd el cBbins esm.bhmgga%%ﬂgg \@gﬁgéﬁé' on of

ethyl 3-[4 t hyl pheny -enoate

1. 054q) | ndé?ﬁ r S?é@ u f@ %{gfgéuawaéﬁ is Mael4e orl hef isolated product was
further purified by ﬂash column chromatography using cyclohexane:ethyl acetate
(3:1) as an eluent which gave the title compound as a yellow oil.

15 HPLC Rt=3.1 minutes

Intermediate 20:
Ethyl (2E)-3-[4-(bromomethyl)-2-methylphenyl]prop-2-enoate
A solution of ethyl (2E)-3-[4-(hydroxymethyl)-2-methylphenyl]prop-2-
20 enoate (intermediate 19, 1.389g) in dry dichloromethane (40ml) was cooled to
0°C and treated with carbon tetrabromide (2.3g) followed by, in small portions,
triphenylphosphine (1.82g). The resulting solution was stirred thus overnight,
then poured into dichloromethane/water and the organic phase separated and
washed with more water, brine and dried over sodium sulfate then evaporated in
25 vacuo. The isolated product was further purified by flash column
chromatography using cyclohexane:ethyl acetate (9:1) as an eluent which gave
the title compound as a white solid.
HPLC Rt=3.8 minutes.

30 Intermediate 21:

{4-[(1 E)-3-ethoxy-3-oxoprog-1 -enyl]-3-
methylbenzyl}(trighenyl)ghosghonium bromide.

A solution of ethyl (2E)-3-[4-(bromomethyl)-2-methylphenyl]prop-2-enoate
(intermediate 20, 1.494g) in toluene (30ml) was stirred and treated with
35 triphenylphosphine (1.52g) and then heated at reflux for 2 hours then at 21°C




pal | adi um hydr oxi de on carbon (0.15g) in ethanol (5m ) under nitrogen gas.
The resulting suspension was then stirred under a hydrogen at nosphere for
3 hours. wohe/msgt ure was filtered through Harborlite fil trem/GBod/ioarsd t he
pad washed with nore ethanol. The conbined filtrates were evaporated in
vacuo to give the title 30 conpound as a clear oil. HPLC RI=3.1 m nutes.
WO 02/ 092590 PCT/ GB02/ 02152 37 Internediate 13: ethyl

F4- (hydr oxynet hyl ) - 2. 6. di met hyl phenoxwyoacet ate A sol uti on of

4- (hydroxynet hyl ) - 2, 6-di net hyl phenol (P. Claus et. al., Mnatsh. Chem
1972, 103(4), 1178-1193) (1.99g) in acetonitrile (50nml) was 5 treated with
et hyl bronpacetate (2.17g) and caesium carbonate (4.24g) and the m xture
stirred atovemighte Meneatriphenylpbospline. (05g) swasuthiem added camd ¢hé rrehetion and

h id b4t . w1 '
uns cor | echeRd dtreAlE forie WIBRE hotis, R AT Nal TR andiEa % B86] S e
concent r at Hitered tgigive theditla eqrapewthas davhite soligel | ow oi | . 10 1H NMR ( CDC13)

8 7.0 (s, 2H), APCRt=RbImindtes. (s, 2H), 4.3 (q, 2H), 2.3 (s, 6H, 1.35
(t, 3H) Internediate 14: 14-(2-ethoxy-2-oxoethoxy)-3,5- 15

(di net hyl benzyl | (tri phenyl ) phosphoni um brom de A sol ution of ethyl

[ 4- (hydr oxymet hidterefiate®2: hyl phenoxy] acetate (3.0g) in acetonitrile

i xtur & heat ed HStiyS-Blobld- PuRGHyIRRGAE Y C° 01 on as koncent r at ed
and the resi dueBroriner @ Gnuil)wahadded dydp-atseeto & Toixtdrp dfanethgtRanhéthye3- 20
et o LTSI (5G] RUYSR (h) S gl IO Suris Tk
met W1 benzG@ntuedoAk AYE ) foR ok PRUFS aRd dheri ateambient  tempesaiupe dord 18asoyrsepar ed
by an anal sgfuratedeaduBbusosddiah tHRRtifate was added to the reaction mixture which

was then extracted with ethyl acetate. The organic layer was dried with brine

and over magnesium sulfate. The product isolated after evaporation of the

solvent was further purified by flash column chromatography using

15 cyclohexane:ethyl acetate (19:1) as eluent to give the title compound as a yellow
oil.

HPLC Rt=3.3min

Intermediate 23:
20 methyl 2-methyi-5-[4-(trifluoromethyl)phenyl]-3-furoate
To a solution of methyl 5-bromo-2-methyl-3-furcate (intermediate 22,
0.7g) and 4-trifluoromethylbenzene boronic acid (0.64g,) in ethyleneglycol
dimethyl ether (15ml) was added sodium carbonate (0.849),
tetrakis(triphenylphosphine) palladium (0) (0.130g) and water (7.5ml). The
25 mixture was heated at reflux under nitrogen. After 3 hours the reaction was
allowed to cool and was concentrated. The residue was partitioned between
water and ethyl acetate; the organic solution was taken and were dried with
brine and over MgSO.. and concentrated. The product isolated after evaporation
of the solvent was further purified by flash column chromatography using
30 cyclohexane:ethyl acetate (14:1) as eluent to give the title compound as a white
solid.

HPLC Rt=4.0 minutes



for the preparation of internediate 14 starting from2-tert-butyl-4-

(hydroxymet hyl ) - 6- net hyl phenol (P. G McCracken et al J. Og. Chem (1997),

62(6), 18%0-02825980 HPLC Rt=3.1 mi nutes WO 02/ 092590 PCT/ @BORIEI20352 38

I ntermedi ate 16: ethyl [4-(chloronethyl)-2-nethyl phenoxyl acetate A mxture

of ethyl (2-nethyl phenoxy)acetate (10.0g) in petroleumether (40-60)

(24mL) and concentrated hydrochloric acid (60m) was treated with 37% 5

aqueous formal dehyde (4.2n) and the bi-phasic mxture stirred rapidly for

18 hours. The reaction mxture was diluted with ethyl acetate; the aqueous

| ayer separated and the organic |layer washed with water and then dried

with brine and over sodiumsulfate. The product isolated after evaporation

of the sol vent Inwl:médlatdﬂen purl f | ed by flash colum chronatography using

cycl ohexane: et h j : o[l etht he title conpound

as a white sol it F
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tri phenyl ﬁ (Vﬂsfiﬂ 'hoMéHBumzeiwm)mwmriderIe@ ber edmbx Ther 68

hours. 20 rrébetldm&ﬂktu]fm}ws@wréd a&’dﬁlsqgﬁiﬁé‘ﬂat%@fdrhﬁhb!ljﬁsltﬂ}&mdl Wvater éﬁ‘myg' te

solid, isq i1t i an n

(4 br oo- e AeRYS ) Sl hydiakich (Amd adsied” The''réaction mixure was

met hyl - 4- Hudher ﬁﬂmtedhyitlbwaierateatreéteﬁlw)thIethyiracetateltamhm @frgﬁrﬂ@ soRfish) was

stirred a n o] utio @a

dii sobuty%@%%ofwﬁ ‘8&6? Qﬁ& ph%éeﬂ’gtﬂ(gﬂﬁf AW! 8&%@@3 “QPOWH I\{Iﬁn@nghe

redBti on sAnceptatesk 21e5pwdur:tslsolated aﬁ@emapdranonmfrmemmntams further
purified by Biotage™ chromatography using a mixture of petroleum ether:ethyl
acetate (1:1) as eluent to give the title compound as a white solid.

HPLC Rt=3.6 minutes

16 Intermediates 25 —29
The following intermediates were prepared by methods analogous to
those described for the preparation of intermediate 24.

Intermediate 25:
20 3-methyl-5-[4-(trifluoromethyl)phenyl]-2-furyl}methanol
Prepared from methyl 5-bromo-2-methyl-3-furoate (D.W Knight et. al., J.
Chem. Soc. Perkin Trans. 1 1981, (3) 679-683
'H NMR (CDCl3) 5 7.8 (d, 2H), 7.6 (d, 2H), 6.6 (s, 1H), 4.6 (s, 2H), 2.1 (s,

3H)
25
Intermediate 26:
5-[4-(trifluoromethyl)phenyl]-2-furyl}methanol
Prepared from commercially available methyl 5-bromo-2-furoate.
HPLC Rt=3.3 minutes
30

Intermediate 27:
{5-[4-(trifluoromethyl)phenyl]-3-furyl}methanol
Prepared from 5-bromo-3-furancarboxylic acid, methyl ester ( G.
Johansson et a/ J. Med. Chem. 1997, 40(23), 3804-3819)
35 HPLC Rt=3.4 minutes




30 allowed to warmto 210C. Silica was added and the reaction concentrated
in vacuo and purified using SPE (Si cartridge) using cycl ohexane: et hyl
acetate W®:.02p9mso an el uent which furnished the title conpaarecBia®2e2br own
oil. HPLC Rt=3.1 minutes 35 WD 02/092590 PCT/ GB02/02152 39 Internediate
19: Ethyl (2E)-3-[4-(hydroxynethyl)-2-nmethvl phenvl | prop-2-enoate A sol ution
of (4-brono-3-nethyl phenyl ) net hanol (internediate 18, 1.319qg) in dry

di mret hyl formam de (15m ) and triethylamne (7nl) was stirred at 5 210C
under nitrogen gas and treated with ethyl acrylate (0.7m),

(trisdi benzylideneacetone) dipalladium (0) (0.6g) and tri(o-tolyl)phosphi ne
(2.0g9). The resulting brown solution was stirred and heated at 80C for 2
hours. The reaction was allowed to cool and poured into 2M agueous sodi um
car bonat e/ et hyl organi ¢ phase was separated and washed with 10
nore sodi um car l:ll'@'r&?f;'-e?%eeggonbl ned aqueous phases were extracted with

nore ethyl acet 48d4 ] A €2-y thanoWas washed with brine,

dried over sodi gﬂé‘dq;&n%,ﬁ ?&ﬂ!ﬁé@abfé 5_The isolated product

urth r|f|e h colu roma ography usi ng
cycl‘ghexanghggﬁ g?’éggeh(‘f? 1) as an eluent which gave the title conmpound
as a yellow oil HF!I_K: REES6Rhimditds M nutes I nternedi ate 20: Et hyl
(2E) - 3- F4- (br ononet hyl ) - 2- met hvl phenvl | prop- 2-enoate A sol ution of ethyl
(2E) - 3-[ 4- (hydroxyrret hyl') - 2-met hyl phenyl ] prop-2- 20 enoate (internediate

19, 1.389g) in ter28tet hane (40nTL) was cooled to OC and treated
W th carbon tet gsups Pers ! ONE : portions,

trlf&enyl phosph \ : stirred thus

ovetti ght , theﬁr%‘ﬁfﬁécfquﬁtcémemaﬂvmﬂwﬁeﬂhm3and the organic phase

separ at ed &ndphgmaeﬁb)@w@éhyayﬁ,%{@hedlg gryand dried over sodiumsulfate

t hen evaporated,| uo e 1sol ate product was further purified by
flash col umm cﬁﬁ&é%gférm Ules ng cycl ohexane:et hyl acetate (9:1) as an
el uent whi ch gave :

Intermediate 30:

15 5-(4-chlorophenyl) -3-hydroxymethyl-2-trifluoromethylfuran
A mixture of 5-(4-chIorophenyl)-2-(triﬂuoromethyl)furan-3-carboxylic acid
(0.30g) in tetrahydrofuran (10mi) stirred under a nitrogen atmosphere at 0°C was
treated with a 1M solution of borane in tetrahydrofuran (10.33ml) and the
reaction stirred at room temperature for 2 hours. The reaction was cooled to
20 0°C; treated with methanol (4ml) and after 15 minutes the reaction mixture was
evaporated. The residue was purified by SPE (Si cartridge) sequentially using
dichloromethane, chloroform and chloroform:ether (9:1) as eluents to g|ve the
titlte compound as a white solid.
HPLC Rt=3.8 minutes

25

Intermediates 31 and 32 were prepared by an analogous method to that
used to prepare intermediate 30

Intermediate 31:
30 2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyl]-3-furylimethanol
Prepared from commercially available 5-(4-trifluoromethylphenyl)-2-
(trifluoromethyl)furan-3-carboxylic acid
HPLC Rt=3.8 minutes



the title conpound as a white solid. HPLC Rt=3.8 mnutes. 30 Internedi ate
21: (44(1 E)- 3-et hoxy- 3-oxoprop-1-enyl | - 3-

met hyl berwglopo2spphenyl ) phosphoni um brom de. A sol uti on ofrcatdBok/02152

(2E) - 3-[ 4- (brononet hyl ) - 2- met hyl phenyl ] prop-2-enoate (internediate 20,
1.494q) in toluene (30mM) was stirred and treated wwth 35

tri phenyl phosphine (1.52g) and then heated at reflux for 2 hours then at
210C WO 02/ 092590 PCT/ GB02/ 02152 40 qernight. Mre triphenyi phosphi ne
(0.5g) was then added and the reaction heated at reflux for a further 5
hours. The m xture was then allowed to cool and filtered to give the title
conpound as a white solid. HPLC Rt=3.0 mnutes. 5 Internediate 22: nethyl
5-b rono- 2- net hintedmbdiatetd2: Broni ne (2. Onl) was added drop-wise to a

m xture of nethyl 2- - 3 fur.anc late (5.09) in 1,4-dioxane (35m)
stirred at 0C .LMMMMMr 2 hours and then at
ambi ent t enper aPreparedrfras ¢oromercisty avatlableabii@echoropitinyl)-2-methyifirahe was
added to tHegf it ARidn xture which was then extracted with ethyl acetate.
The organic layer was dried with brine and over magnesium sul fate. The
product i sol at eBPH& BFFXY 8YBUESi on of the solvent was further purified by
flash col unm chromat ography using 15 cycl ohexane: ethyl acetate (19:1) as
eluent to give the title conpound as a yellow oil. HPLC Rt=3.3mn
Internediate 23: 20 nethyl 2-nethyl-5-14-(trifluoronethyl)phenyll-3-furoate
To a sol ution olntemhbdiaté-33r ono- 2- et hyl - 3-furoate (internediate 22, 0.79)
and 4-trifluorogy 601004 Al d (9 423 L _yeInQQ_%%g/col

di net hyl et her . —Sotrumrcn 2120 UL
10 re of 4'-(trifluoromethyl)acetophenone (9.8g) and N-(1,1-
dimethoxyethyl)-N,N-dimethylamine (8.2g) was heated at 112°C overnight,
under nitrogen. The reaction mixture was cooled and concentrated giving an

orange solid. Trituration with diethyl ether gave the title compound as a yellow
solid

15
"H NMR (CDCls) & 7.9(d, 2 H), 7.6 (d, 2 H), 5.6(s, 1 H), 3.1 (s, 6 H), 2.7(s,
3 H)

Intermediate 34
20 N-{3-chloro-1-methyl-3-[4-(trifluoromethyl)phenyllprop-2-enylidene}-

N-methylmethanaminium hexafluorophosphate

A solution of 3-(dimethylamino)-1-[4-(trifluoromethyl)phenyl]but-2-en-1-

one (intermediate 33, 2.6g) in dichloromethane (25ml) was treated with

25 phosphorous oxychloride (1.5g) at ambient temperature and the mixture stirred
for 30 minutes. Solvent was removed in vacuo and the residue treated with a

solution of sodium hexafluorophosphate (3.4g) in methanol (40ml). The title
compound was isolated by filtration and dried in vacuo at ambient temperature.

30 'H NMR (DMSO) 5 8.1(d, 2 H), 7.9 (d, 2 H), 7.6(s, 1H), 3.7(s, 3 H), 3.6(s,
3 H), 2.7(s, 3 H)

Intermediate 35




tetraki s(triphenyl phosphine) palladium (0) (0.130g) and water (7.5m). The
25 m xture was heated at reflux under nitrogen. After 3 hours the reaction
was al | omed2bmsewol and was concentrated. The residue wa®CpasBRO2BREd
between water and ethyl acetate; the organic solution was taken and were
dried with brine and over MgSO4. and concentrated. The product isol ated
after evaporation of the solvent was further purified by flash colum
chromat ogr aphy using 30 cycl ohexane: etdayl acetate (14:1) as eluent to give
the title conpound as a white solid. HPLC Rt=4.0 m nutes WO 02/ 092590

PCT/ GB02/ 02152 41 Internedi ate 24: _
{2-methyl -5-[4-(trifluoronethyl)phenyll-3-furyl}nmethanol A solution of

met hyl 2- net hyl ethyl8-fnethyl ) 1 Oeﬁ thio héneﬁ-géﬂf tat e 23,
- : - at . un |
ot moopher e yas. Boaufh Hyafids 1% qiSpers(or 'Qﬁhmeﬁ?': %"E&ﬁé?@ﬁev%g@%’ﬁ%o 8 om )

The react 8hanel xt u(20mbs st Nrﬁae@lalto-Ejmethyle&%(wiﬂuomnheihyﬂphmwﬂprc?ﬁﬂ- t hen
mL AR SHH ed. .eac n

Vn\1/a§<te r r (GZMénylféiuélrﬁte m dj | Li?%cti W tnﬁimv\d/;‘%{ e:h?é&éﬂ ?'&?ﬁ%ﬁpﬁm&gh "?t%/]:ﬁ e(gl'ge a?g' and
t he gcJ)r gani 28955 WAS %ﬁ%deif& loxtadely gihvh thipglypolatai (Qir eliand the irixiuee heatesl er
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- i fi i ot age [
i xt ur e of Yo SR e testfile oBRGbntaBeRlpen Woldand Getid sinto iaeroenis 1 | e
conpound algyer wast eollested]. dridl Qvétt riaghesiunuisalphald andt esmaeitraters t2 give29 The
fol |l ow ng @%tﬁfé%%&%&?%%rsw&%gd by met hods anal ogous to those -

a of 1n

descri bed for the preparation ernedi ate 24. Internediate 25: 20
(3-W9et hyl -5-[4- (trifluoromethvl)phenyl|-2-furyl }nethanol Prepared from

hvl 5-b 3 j PRTNE Per ki n
Trank, 1 S5t o PO QG R B TS

(s,

15 Intermediate 36:
{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-yl}methanol
A  mixture of ethyl 3-methyl-5-[4-(trifluoromethyl)phenyljthiophene-2-
carboxylate (intermediate 35, 1.24g) in tetrahydrofuran (10ml), stirred under a
nitrogen atmosphere, was treated with 1M lithium aluminum hydride in ether
20 (4.5ml) and the reaction mixture stirred at ambient temperature for 18 hours.
The reaction mixture was treated with water (2ml) and 2M aqueous sodium
hydroxide (2ml), diluted with water and then extracted twice with ethyl acetate.
These solutions were sequentially washed with water, dried with brine, combined
and the dried over sodium sulfate. The product isolated after evaporation of the
25 solvent was further purified by Biotage® chromatography using a mixture of
petroleum ether:ethyl acetate (5:1 and 4:1) as eluents to give the fitle compound
as a white solid.
'H NMR (CDCl3) 7.7 (d, 2H), 7.6 (d, 2H), 6.8 (s, 1H), 4.7 (d, 2H), 2.5 (s,
3H), 1.8 (t, 1H).

30
Intermediate 37:
4-[4-(trifluoromethyl)phenyl]thiophene-2-carbaldehyde
To a solution of 3-bromothiophene-2-carboxaldehyde (2.0g) and 3-
trifluoromethylbenzene boronic acid (2.19g) in ethylene glycol dimethyl ether
35 (100ml) was added sodium carbonate (2.9g), tetrakis(triphenylphosphine)




3H) 25 Internediate 26: {5-[4-(trifluoronethvl)phenyll-2-furyl}nmethanol
Prepared fromcomercially avail able nmethyl 5-bronp-2-furoate. HPLC Rt=3.3

m nut es 3@olmersoedi ate 27: PCT/GB02/02152
{5-[4-(trifluoromethyl)phenyll-3-furyl}nethanol Prepared from

5- brono- 3-furancarboxylic acid, nethyl ester ( G Johansson et al J. Med.
Chem 1997, 40(23), 3804-3819) 35 HPLC Rt=3.4 mnutes WO 02/092590

PCT/ GB02/ 02152 42 Internediate 28: 45
{5-(4-(trifluoronethvl)phenvllthien-2-vl}nethanol Prepared from
commercially avail abl e 5-bronmp-2 5 thi ophenecarboxal dehyde. HPLC Rt =3.6
m nutes Internediate 29:

{5-f 4- (tri pallaatiumeOh\(0 )12 ndl Whﬁeer(ﬁ&nwh}rhetmmb vln«é)se ﬁeatew ygb“i@tﬁgger diate
i : i - -3- t. enecar pbpxa
7y o i aBKR, AR Ta Wonk B hackih U ARSA R Bael et Fopertated”

- 3- hydr oxy e higsiduet wasi partifionetly betweem vatentandeetifyl acetate; the org?z:mic .
- ( 4- ' f -3 i ¢.aci in
5- (4- chl of RS Was tdke} Bhd WATTHALHel! Wit it ShAARLhT §rdf (st 300

t et rahydr of n (10m I rred unag rogen at nosp
t ree;’%ae)é \rmpffqlﬁc%"ifﬁaf%| § SFIds Materialavas puaﬁegrby@BEméh the (produat) elatetl t he

react i on sith hedt efilorsierm ﬁ@mﬁlshttgéqgth%n?pWé?s %vgqﬂowg,%g&.it on was Cff’g'ned
o ture was eiﬁ‘iﬁﬁﬁ@f? ZGE@fﬂ%”fdeg &&Uﬁ%@fﬁﬁﬂm 29 (G ﬁﬁ’)é%(é(bscéﬂ)r i dge)
sequential ly using
Intermediate 38:
10 4-[4-(trifluoromethyl)phenyljthiophene-2-carboxylic acid
A solution of 4-[4-(trifluoromethyl)phenyl]thiophene-2-carbaldehyde
(intermediate 37, 1.23g), t-butanol (20ml) and 2-methyl-2-butene (10ml) was
cooled to 0°C. To this was added drop-wise, a solution of sodium chlorite (3.89)
and sodium dihydrogen phosphate (4.03g) in water (15ml). After the addition
15 was complete, the mixture was allowed to warm to room temperature and was
stirred for 4 hours. The solution was then concentrated and partitioned between
water and ethyl acetate. The aqueous layer was washed with a second ethyl
acetate portion and the organic liquors were combined, washed with brine, then
dried (MgSQOy). The solution was then absorbed onto silica and loaded onto a
20 SPE (Si) cartridge. The product was eluted with neat ethyl acetate to afford the
title compound as a white solid.
'H NMR (CD3OD) 5 8.1 (d, 1H), 8.0 (d, 1H), 7.8 (d, 2H), 7.6 (d, 2H)

Intermediate 39:
25 N-(tert-butyl)-4-[4-(trifluoromethyl)phenyl]jthiophene-2-carboxamide
A solution of 4-[4-(trifluoromethyl)phenyljthiophene-2-carboxylic acid
(intermediate 38, 0.50g) in thionyl chloride (4ml) was refluxed for 3 hours.
Excess thionyl chloride was then removed in vacuo and the crude acid chioride
was dissolved in dichloromethane (20ml) and cooled to 0°C. t-Butylamine (2.0ml)
30 was added slowly; the solution was allowed to warm to room temperature and
was stirred thus overnight. The mixture was then poured into 1M aqueous
potassium carbonate solution and passed through a hydrophobic frit. The
concentrated product was purified by SPE (Si); the title compound eluted with
3:1 cyclohexane:ethyl acetate.




di chl oronet hane, chloroformand chloroform ether (9:1) as eluents to give
the title conpound as a white solid. HPLC Rt=3.8 m nutes 25 Internedi ates
31 and 32weanpippepar ed by an anal ogous nethod to that u®ed/cBn2peEpare
internedi ate 30 Internediate 31: 30
{2-(trifluoromethvl)-5-f4-(trifluoronethyl)phenyll-3-furyl}methanol
Prepared from comrercially available 5-(4-trifluoromethyl phenyl)-2-
(trifluoromethyl)furan-3-carboxylic agsd HPLC Rt =3.8 mi nutes WO 02/ 092590

PCT/ GB02/ 02152 43 Internedi ate 32: _
{2-met hyl - 5-f 4-chl or oahenyl | - 3-fury))methanol Prepared from comercially
avai |l abl e 5-(4-chl orophenyl)-2-nethyl furan- 3-carboxylic acid 5 HPLC Rt =3.5

m nut es Intern’&thI%(GB)Clg,)s??(d 1H), 7.6 (s, 4H), 7.6 (d, 1H), 58(bs 1H% 1.5 (s,
3-(di nethy# no)-1-F4-(trifluoronethyl)phenyllbut-2-en-1-one 10 A m xture
of 4'-(tri H10rorret hyl ) acet ophenone ' (9.8g) and N-(1, 1- _

di met hoxyet hyl ) - N, N-di met hyl am ne (8.2g) was heated at 112C over ni ght,
under nitrogen. |n'{£ﬁném§'fé |49n m xture was cool ed and concentrated giving an
ora%ge solid. Tth di eth | ether gave the title corrpound as a
yel Pow solid MS-tent-Outyiiivs ethyl-%4+{t hyl)B ‘ gne-2

3.1 (s, 6 dlrboxakiide 3 Interrredl ate 34 20

- ne

N ot hyl et handii nEofR % e feerEiRenyiihiophane-2-
3- (di net hWthoxmhldB—(Ime(medlﬁat&lagpﬂﬂGgylu) peéteatyidrbfiutar? (30mi) -was cooled to -
78°C under nitrogen. n-Butyllithium (1.6M in hexanes, 840ul) was added drop-
10 wise and the mixture was left to stir for 30 minutes. After this time, methyl iodide
(3804l) in tetrahydrofuran (10ml) was added slowly and the mixture was stirred
at =78°C for 1 hour. After this time, the reaction was allowed to warm to room
temperature and was left to stir for 24 hours. The reaction was then quenched
with wet tetrahydrofuran, then water and 2M aqueous sodium hydroxide solution
16 were added. The tetrahydrofuran was removed in vacuo and the aqueous
mixture was added to ethyl acetate. The organic solution was taken, washed
with water, brine and then was dried (magnesium sulfate) and concentrated.

This furnished the title compound as an off-white crystalline solid.
'H NMR (CDCls) 8 7.7 (d, 2H), 7.5 (d, 2H), 7.3 (s, 1H), 3.0 (s, 3H), 2.2 (s,

20 3H), 1.5 (s, 9H)

Intermediate 41:
3-methyl-4-[4-(trifluoromethyl)phenyl]thien-2-yl}methanol
n-Butyllithium (1.6M in hexanes, 1.1ml) was added dropwise to a mixture
25 of 1M diisobutylaluminium hydride in cyclohexane (1.77ml) and tetrahydrofuran
at 0°C under nitrogen. This mixture was allowed to stir for 30 minutes then was
added to a cooled (0°C) solution of N-(tert-butyl)-N,3-dimethyl-4-[4-
(trifluoromethyl)phenyljthiophene-2-carboxamide (intermediate 40, 0.210g) in
tetrahydrofuran (2.5ml) under nitrogen. After 1.5 hours, a solution of sodium
30 borohydride (0.68g) in ethanol (5ml) was added and the reaction was allowed to
warm to room temperature. After 2 hours, the reaction was quenched with wet
tetrahydrofuran then 2M aqueous hydrochloric acid was added and the mixture
was stirred for 15 minutes. Ether was added and the water layer removed. The
aqueous was extracted with 2 further portions of ether then the combined
35 organic solution was washed with brine then dried (MgSO.) and concentrated.




one (internediate 33, 2.6g) in dichloronethane (25nml) was treated with 25
phosphorous oxychloride (1.5g) at anbient tenperature and the m xture
stirred fwo @@9rswmut es. Sol vent was renoved in vacuo and trlog/crERiodise
treated with a solution of sodi um hexafl uorophosphate (3.4g) in methanol
(40nl). The title conpound was isolated by filtration and dried in vacuo
at anbi ent tenperature. 30 1H NVMR (DMSO) S 8.1(d, 2 H, 7.9 (d, 2 H,
7.6(s, 1H), 3.7(s, 3 H, 3.6(s, 3 H,472.7(s, 3 H Internediate 35 WO

02/ 092590 PCT/ GB02/ 02152 44 et hyl

3-nmet hyl -5-F4-(trifluoronethyl)phenyl|thi ophene-2-carboxylate Sodi um
hydri de (60% di spersion in mneral oil, 0.5289) was added to dry ethanol

(20m ), N-TBedrude productwas puifled thy (SPEI (¢flica r&h@vbépbﬁﬁﬁ c%@foﬂgxgne eghall
2> ba) v, 2R f%hf%%%ﬁ*”ﬁ%gsmt% %9|3“5ﬁ?3"{15°r SRR 5 3 shloueas Ofle. i xt ur ¢

heated at 110C'HNMR (GRECl) anded, gH Y, e, ZHE 7C@Qé em)mmwQszz(s
concentratgq?ln vacuo and the residue partitioned between water and

di et hyl ethef. The organic |ayer was collected, dried over magnesi um

sul phate and concentrated to give the title conpound as a brown solid. 10
"H NMR (CDCl 3) ﬁnt&urrﬁédnat@dz} 7.6 (d, 2.H, 7.2(s, 1 H, 4.3(q, 2 H,
2.6(s, 3 H, 1. . e 36:

{3- net hyl - 5- 14- phenyl} tiimethanol ni xt ure of

((at h%/l 3- get hyl 35h[s4cdmpmmdwwasrmbbwéd3ﬂﬁﬁvBlﬁrgh@ﬂﬁléﬁﬁ?ﬁe-@ d’:ﬁ@ cﬁ @lde

i nt er medi gg e ran , stirre

ni trogen a?*m erroé:egﬁlr@ %&Aéﬁé USEH S?n AERRTSuU i meidaaée, et her
20 1. SM)('@ﬁﬂnSd@te%&MWn mxture st| rred at anbient terrper ature for 18

hours. The reacfppp Hi=¢# treated with water (2m) and 2M aqueous
sodi um hydroxi de (2nml), Hﬁ?l}‘}[@gd with water and then extracted twice with

ethyl acetate. These solutions were sequentially washed with water, dried
wi th brine, coniptéhediatsi4gBhe dried over sodium sul fate. The product

I solated after eetYIaPQ-rgrt':%%n?étht -5-[4-(trifluoromethyl)phenylithiophene-2-

15 carboxylate
Ethyl 3-methyl-5-[4-(triﬂuoromethyl)phenyl]thiophene—2—carboxylate
(intermediate 35, 0.100g) and sodium bromate (0.144g) were suspended in a
mixture of cyclohexane and water (1:1 v/v, 4ml). To this was added a solution
sodium bisulfite (0.99g) in water (1ml). The mixture was stirred for 2 hours,
20 quenched with 1M sodium thiosulfate solution, then extracted with ethyl acetate.
The organic layer was taken and washed with water, sodium thiosulfate and
dried with brine and over MgSO, and concentrated to give the title compound as
a white crystalline solid.
HPLC Rt=4.3 minutes

25
Intermediate 44: :
methyl 2-(bromometh¥|)-5-[4-(triﬂuoromethyl)phenyl]-3-furoate
A solution of sodium bromate (8.14g) in water (27ml) was treated with a
suspension of methyl 2-methyl-5-[4-(trifluoromethyl)phenyl]-3-furoate
30 (intermediate 23, 5.12g) in cyclohexane (36ml). The system was cooled to
<10°C in ice/water bath and treated with a solution of sodium hydrogen sulfite
(9.49) in water (54ml) in a drop-wise manner over 30 minutes. The reaction was
allowed to warm up to 10°C for 2 hours and then poured into diethylether
(400ml) and washed with fresh water. The organic layer was washed with 10%
35 sodium thiosulfite solution and dried over magnesium sulfate. The crude product



25 solvent was further purified by Biotage(r) chromatography using a

m xture of petroleumether:ethyl acetate (5:1 and 4:1) as eluents to give
the titl ewoonpemspel as a white solid. 'H NVR (CDCl 3) 7.7 (@dy/cBdp/o2i826 (d,
2H), 6.8 (s, 1H), 4.7 (d, 2H, 2.5 (s, 3H), 1.8 (t, 1 H. 30 Internediate
37: 4-F4-(trifluoronethvl)phenyllthiophene-2-carbal dehyde To a solution
of 3-bronot hi ophene- 2-car boxal dehyde (2.0g) and 3 trifluoronethyl benzene
boronic acid (2.19g) in ethylene glycadg di nethyl ether 35 (100m) was
added sodi um carbonate (2.9g), tetrakis(triphenyl phosphine) WO 02/092590
PCT/ GB02/ 02152 45 palladium (0) (0.12g) and water (50ml). The m xture was
heated to 90C under nitrogen. After 18 hours the reaction was allowed to

cool and wislatedc byt evepetation] hwas epriechtfsoNBEd Retbi &ilic Hhd PUNRED HRtEELaNd
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4;f4éznt ri 1 uoromet hvl 5pheny| | t hi ophene- 2-car boxylic acid A solution of

4-[4-(trifluorolmtefinedisterys:] t hi ophene- 2- car bal dehyde (internedi ate 37, .

1.23g), t-butang h&El 0 2 et h b ne (10m )I was IcooI ed to 0C. To

this was added o ——E—c-oer= o SSAYE {{iphe Lt Bne-2

di hy?r?gentg%th_mLat% (4.03g || in water (15ml). ré](‘)tne{ etrggrgsglrfal ggdl\iﬁ\é\/as

conpl ete, e ) do d \

st imror ed for 4 %ﬁ%’”ﬁ’ﬁ?%@&ﬁ%’%’ﬁvﬁ@%mﬁ @oncent rated and partitioned

beten witirorgmetbyligherylithiophanereammetate (intsrevediate wﬂmqugg awashed
d eth t i ar 1 ,

i £ bri e TR ebpeOL @i Seclonfiel @B Fwas Mgl MR pofaR

e cahbsate BhAEskanlig e eie MmpaHosmmase caight Tocent -
et hyl acet egaetibn mikfure dvdssartitioned between ethyl acetate and water the organic
layer as collected, dried over magnesium sulfate and concentrated. The residue
15 was purified by SPE (Si cartridge) eluting initially with cyclohexane:chloroform
(5:1) and then cyclohexane:chloroform (1:3) to give the title compound as a
colourless oil.

HPLC Rt=4.5 minutes

20 Intermediate 46:
‘13-[(benzylthio)methyl]-5-|4—(triﬂuoromethyl)Qhenyllthien-Z-
I}methanol
A solution of ethyl 3-[(benzylthio)methyl]-5-[4-
(trifluoromethyl)phenyljthiophene-2-carboxylate (intermediate 45, 0.87g) in dry
25 tetrahydrofuran (5ml) was cooled to 0°C and 1M lithium aluminium hydride

solution in diethyl ether (0.299ml) added. The reaction mixture as stirred with

cooling for 3 hours. Water (0.5ml) was added drop-wise followed by 2M

hydrochloric acid (0.5ml), the further water (50ml), the resulting mixture was

extracted twice with ethyl acetate, the extracts were combined, dried over
30 magnesium sulfate and concentrated. The residue was purified by SPE (Si

cartridge) eluting initially with cyclohexane:chloroform (1:1) and then chloroform

to give the title compound as a white solid.

HPLC Rt=4.0 minutes



title conpound as a white solid. 1H NV\R (CD30D) s 8.1 (d, 1H), 8.0 (d, 1H),
7.8 (d, 2H), 7.6 (d, 2H) Internediate 39: 25

N (tert - bwoykpzsoet4- (trifl uoronet hvl) phenyl | thi ophene- 2- cachommuiosis2 A
solution of 4-[4-(trifluoronethyl)phenyl]thiophene-2-carboxylic acid
(internmediate 38, 0.50g) in thionyl chloride (4m) was refluxed for 3
hours. Excess thionyl chloride was then renoved in vacuo and the crude
acid chloride was dissolved in dichlagonethane (20m) and cooled to O'C.
t-Butylamine (2.0m) 30 was added slowly; the solution was allowed to warm
to roomtenperature and was stirred thus overnight. The m xture was then
poured into 1M aqueous potassium carbonate solution and passed through a
hydr ophobi ¢ fri InteriediatesMye53 ware prepardd ftomvirte e dibteed3 by nsétholdSi ) t he

title conp. e, 02/ 092590
PCT/ CB02/ 0314 gggﬂ%&’eﬁ WE&@‘%@%@%W@%@%&”%@ fﬁérmai‘@ 6 (d, 1
H, 58 (bs, 1 H, 1.5 (s, 9H Internediate 40: 5

N-(tert-butyl) - NeSmilbamiteul: 4- 14- (trl fl uor onet hvl ) phenyl | t hi ophene- 2-

car hoxam de A s"l"t—'—f_ .

N- (tert-butyl)- = : : Qe dlilzl: e

(i Nt er medi at ¢’ Frop@re® b NtérmedslDEN pﬁeﬁ&om) was cooled to - 78 C

under nltrogen_I;!PhE;ﬁﬁTUglséMM{n%(l 6Min hexanes, 840l) was added drop 10

wi se and the m o stir for 30 mnutes. After this tineg,

met hyl iodide (3801) in tetrahydrofuran (10m) was added slowy and the

m xture was stijhi&thediate 48: C for 1 hour. After this time, the reaction was
all owed to warnItQ. room tenperature and was Ieft to stir for 24 hours. The
red®ion was tH3d(iseprepgithiolnethyll5-f4-itriflnoromethyliphemdlthien-2¢+ and 2M
aqueous scy_l}matﬁumjwm de solution 15 wer e added The tetrahydrofuran was
renoved i n vac and({ge aﬁyeous %atuwe was adged to ethyl acetate. The
organi ¢ sol uti drSRGELT UREY A RAPEPYMBI ne and then was dried
(rmagnesi um sul fHPEQ I%tnd.O:mlmﬂesrat ed. This furnished the title conpound as
an off-white crystalline solid.

15 Intermediate 49:
- {3-{[(4'-methyl-1,1 "-biphenyl-4-yl)oxy]methyi}-5-[4-
trifluoromethyl)phenyllthien-2-ylimethanol

Prepared from intermediate 43 and 4-hydroxy-4'-methyi-1,1’-biphenyl
HPLC Rt=4.3 minutes

20
~ Intermediate 50:
{3{Imethyl(phenyl)amino]methy!}-5-[4-(trifluoromethyl)phenyl]thien-
2-yl}methanol
Prepared from intermediate 43 and N- methyl aniline
25 HPLC Rt=3.4 minutes

Intermediate 51:
{3{[4-(trifluoromethyl)phenoxylmethyl}-5-[4-
(trifluoromethyl)phenyljthien-2-yl}methanol
30 Prepared from intermediate 43 and 4-(trifluoromethyl)phenol
HPLC Rt=4.0 minutes




"HNWR (CDCI3) s 7.7 (d, 2H), 7.5 (d, 2H), 7.3 (s, 1H, 3.0 (s, 3H, 2.2
(s, 20 3H), 1.5 (s, 9H) Internedi ate 41:
13- met hylwé-op49xsbe i f | uor omet hvl ) phenyl I t hi en- 2-yl } met hanolpcTrGEsayiski t hi um
(1.6Min hexanes, 1.1 m) was added dropwise to a m xture 25 of 1M
di i sobutyl al um ni um hydride in cycl ohexane (1.77nl) and tetrahydrofuran at
OC under nitrogen. This m xture was allowed to stir for 30 m nutes then was
added to a cooled (0C) solution of N-(gpert-butyl)-N, 3-di net hyl -4-[ 4-
(trifluoronethyl)phenyl]thi ophene-2-carboxam de (internediate 40, 0.2109)
in tetrahydrofuran (2.5m ) under nitrogen. After 1.5 hours, a solution of
sodi um 30 borohydride (0.68g) in ethanol (5ml) was added and the reaction
was al | oned to Imermediatedd2n tenperature. After 2 hours, the reaction was
guenched with \r/;g; ‘;a_gﬁragﬁg!ghs!)ggei gﬁn] Zmamﬁ&gs hydrochl ori c acid was
added and th.e ' #€s- Ether was added and the
t me hien-2nrimethanolt ed with 2 further portions of
et her then the brine then
dried (MySOl) aﬁgﬁfgﬁéiﬁa@% @%é@%‘@%ﬂ%ﬁ%ﬁ%@' 47 The or ude
prodtict .was pur L&JIREW"'@F‘E e i ca cartdrige) using cycl ohexane: et hyl
acetate (3:1) as eluent to furnish the title conpound as a colourless oil.
"H NVR (CDCI 3) 7.7 dt , 7.5 (d, 2H, 7.2 (s, 1 H, 4.6 (s, 2H), 2.2
(s, 3H 5 1Inte =
{ 2- net hyl - 5- f 4- {3-ethiyl+Sef4(trifluoromethyl)ph y!;l]!haemlzgﬂﬁg ol This conpound
was prepared fr r ocedur e
anal ogous to thg{;E usrgéj(ﬁftagﬁ mrt%r%;fmeg{en %?h@ﬁ% gfﬁ%gnef@{?%ﬁ(? f'acr?edl ates 37-41)

HPL® Rt =3. 7 ni nbiPt& Rt-n't%nn@uﬁeéte 43: et hyl
3-(bromonet hyl )-5-[4-(trifluoromethvl)phenyllthiophene2- 15 carboxyl ate

Intermediates 54-62 were prepared from intermediate 44 by methods
analogous to those described above for the preparation of intermediate 46

15 Intermediate 54:
2-[(benzylthio)methyl]-5-[4-(trifluoromethyl)phenyl]-3-furyl3methanol

Prepared from intermediate 44 and benzyl mercaptan
HPLC Rt=4.0 minutes

20 Intermediate 55:
2-(phenoxymethyl)-5-[4-(trifluoromethyl)phenyl]-3-furyl}methanol
Prepared from intermediate 44 and phenol '
'H NMR (CDCl3) 8 7.79 (d, 2H), 7.65 (d, 2H), 7.35 (t, 2H), 7.0 (m, 3H),
6.83 (s, 1H), 5.12 (s, 2H), 4.65 (d, 2H),

25
Intermediate 56:
2-[(isopropylthio)methyl]-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methanol
30 Prepared from intermediate 44 and isopropyithiol

'H NMR (CDCl) 8 7.75 (d, 2H), 7.63 (d, 2H), 6.8 (s, 1H), 7.58 (d, 2H),
7.87 (s, 2H), 2.95 (m, 1H), 1.90 (¢, 1H), 1.31 (d, 6H)



Et hyl 3-methyl-5-[4-(trifluoromethyl)phenyl]th iophene-2-carboxyl ate
(intermedi ate 35, 0.100g) and sodi um bromate (0.144g) were suspended in a

m xt ure oWoagobsbexane and water (1:1 v/v, 4nl). To this wag/Gridecsa
solution sodiumbisulfite (0.999) in water (1 nl). The m xture was stirred
for 2 hours, 20 quenched with 1M sodiumthiosulfate solution, then
extracted with ethyl acetate. The organic |ayer was taken and washed with
wat er, sodiumthiosulfate and dried wyth brine and over MgSO4 and
concentrated to give. the title conpound as a white crystalline solid.
HPLC Rt=4.3 mnutes 25 Internediate 44: nmnethyl

2- (bromonet hyl )-5-r4-(trifluoronethyl)phenyll-3-furoate A solution of

sodi um br onat e eﬁﬁguidteswater (27ml) was treated with a suspension of
met hyl 2-net hyl zp:d 4-({ uo orret hﬁn) i}n uroat e i nf.ernedi ate
23, 5.12g) in ',Vq‘w‘mm:'

i ce/ wat er fwaxylimetHanokbated with a soI ution of sodium hydrogen sulfite

(9.49) in waterp %%a WeS m nutes. The reaction
was _ al | owed to, \(‘érm uf'lofn Fh{ 24311%‘?5 'aﬁag%ﬁﬁg Qfour ed into

T o L ohaA i 2H S i B e S 21901 e
washed wi t@gj(f)%p.g55sg)(y ypythiosulfite solution and dried over magnesium
sul fate. The crude product WO 02/ 092590 PCT/ GB02/ 02152 48 isol ated by
evaporation, was pre-adsorbed onto silica and purified by flash colum
chr omat ogr aphy Insemeaﬁté%ycl ohexane: et hyI acetate as eluent to give the
title conpound ] e . edi at e 45:
ethyl 3- [(benz Horretty S e e R ene- 2-
carlBoxy!l at_y_rﬂ}mt_huh of et hyl 3 (brormrret hyI) 5 [4 10

(1111 Uor ot hybpBRaY bk nHRRAE APERPHIBA Bk RRY 2t e 43, 0. 1009)

and
tic: cyclohexane: ethylacetate (1:1) Ry = 0.42

Intermediate 59:
15 {2A[(3,5-dimethylphenyl)thio]lmethyl}-5-[4-{trifluoromethyl)phenyl]-3-
furyl}methanol
Prepared from intermediate 44 and 3,5-dimethylthiophenol
tlc: cyclohexane: ethylacetate (1:1) Ry = 0.52

20 Intermediate 60:
{24[(2.4-difluorophenyl)thiolmethyl}-5-[4-(trifluoromethyl)phenyl]-3-
furylimethanol |
Prepared from intermediate 44 and 2,4-difluorothiophenol
tic: cyclohexane:ethyl acetate (1:1) R¢ = 0.49

25
Intermediate 61:
{2-{[(1H-benzimidazol-2-yIlmethyl)thiolmethyl}-5-[4-
(trifluoromethyl)phenyl]-3-furyl}methanol
Prepared from intermediate 44 and benzimidazole-2-methanethiol
30 tic: dichloromethane:methanol: "880" ammonia (196:3:1) R = 0.14




benzyl nercaptan (0.30g) in acetonitrile (10m) was treated with potassium
carbonate (0.46g) and the m xture stirred at anbi ent tenperature overnight.
The reacwDan/ogisgd ure was partitioned between ethyl acetatretarb2natser the
organic layer as collected, dried over magnesi um sul fate and concentr at ed.
The residue 15 was purified by SPE (Si cartridge) eluting initially with
cycl ohexane: chl oroform (5:1) and then cycl ohexane: chloroform (1:3) to give
the title compound as a colourless ot¥d. HPLC Rt=4.5 ninutes 20

| nt er nedi at e 46:

(3-r(benzyl thio)nmethyll-5-14-(trifluoronethyl)phenyllthien-2- yl}nethanol A

sol ution of et 3-[{.ben _Ithi o)net hyl ] -5-[4-
(trifluoronmeth phene- 2-carboxyl ate (internediate 45, 0.87g) in
dry 25 tetrahy{B-frhetleoxycarbdn -m?Cthﬂdoi'Om@‘tﬁ?vlmderiM-lzi-thi um al um ni um

hydride sq I'hm'ﬂg! Mﬁml)nﬁigﬁhéo 298 ! gdded The reaction m xture as

stirred w fro ) was added drop-w se

fol |l oned by 2MM¢IW|r ochl ori ¢ abbriometiiy-5- [E4I=(érlﬂuurolh|\ethw\)zphenyll-3€fu’rdatet he
resglti ng ( e W t et ts
werg conbi iril\?é %‘tle)rﬁ%g@trrae‘g%}émd&%noye{dq in h%i %on@tﬂﬂ ?Sto?@( ﬁﬁ

resi due wd@PhRIY Q§<H’h5$¢ EhEo9g) a"‘éi’ﬁ‘?ﬁ@dﬂ&éfe@quf nty hoHr- tTl%# I@waoﬂhwas

cycl Ohexamﬂowbb%@‘o@l &hd héhtﬂ@cbrbblpﬂa@\hﬁé eofedtedtty fitrdfon, \RasHdd W
092590 PCI/ GBOZ/ 02152

conpound ite.so nut.e
49 Interni%sﬁt@@eﬁ? t%@"(ﬁe%uﬁ}?e%?é’?%%f”f%%? Eﬁ'ﬂ‘é‘ﬂg%\rte 43 by net hods
anal ogous to those descri bed above for the preparation of internedi ate 46

njgr nedi ate 4,
T‘?phenoxymat hyll)%EBt[ ‘t?rmllnf"uor onet hvl ) phenvl I t hi en- 2-yl } met hanol
Prepared frominternmedi ate 43 and phenol HPLC Rt=3.9 mnutes Internediate

48: 10 {3-[ (i spptepméedidte®3ret hyl I -5-[4-(trifluoronethyl)phenyllthien-2-
methyl2-[(E)-2-pyridin-4-ylethenyl]-5-[4-(trifluoromethyl)phenyl]-3-

furoate hydrochloride

15 ({3-(Methoxycarbonyl)-5-[4-(trifluoromethyl)phenyl]-2-
furyl}methyl)(ti'iphenyl)phosphonium bromide (intermediate 62, 0.200g) was
suspended in dry tetrahydrofuran (4ml). Potassium t-butoxide (0.40g) was
added and the bright orange reaction mixture was allowed to stir for 25 minutes
at ambient temperature. 4-Pyridinecarboxaldehyde (0.034ml) was added and

20 the reaction allowed to stir for 4.5 hours. The solvent was removed by
evaporation and the residue partitioned between chloroform and water. The
organic layer was dried using a hydrophobic frit, re-concentrated to a small
volume under reduced pressure and loaded onto SPE (Si cartridge) eluting with
a gradient from 25:1 to 4:1 cyclohexane:ethyl acetate. The resulting material

25 was acidified with 2M aqueous hydrochloric acid, concentrated under reduced
pressure, then triturated with diethyl ether to give the title compound as a yellow
powder.

"H NMR (MeOD) & 8.81 (d, 2H), 8.3 (d, 1H), 8.14 (d, 2H), 7.85 (d, 2H),
30 7.75 (d, 1H), 7.52 (s, 1H), 4.0 (s, 3H)

Intermediate 64:
methyl 2-(2-pyridin-4-ylethyl)-5-[4-(trifluoromethyl)phenyl}-3-furoate
hydrochloride

35



yl }met hanol Prepared frominternediate 43 and isopropyithiol HPLC Rt=4.0

m nutes 15 Internediate 49: -

(34 (4' - mwolwloszsod’ - bi phenyl - 4-yl ) oxyl met hyl }-5-[ 4- PCT/GB02/02152

(trifluoronethvl)phenvllthien-2-yl}methanol Prepared frominternedi ate 43

and 4-hydroxy-4'-nethyl-1,1"-bi phenyl HPLC Rt=4.3 mnutes 20 Internedi ate

50: (3-{[nethyl (phenyl)am nol net hyl}-5-[4-(trifluoronethyl)phenyllthien-

2-vl }met hanol Prepared frominternedi 82e 43 and N- nethyl aniline 25 HPLC

Rt =3.4 mnutes Internedi ate 51:

{34[ 4-(trifluoromethvl)phenoxyl net hyl }-5-[|4- J _ g
trifluoronethvl)phenyllthien-2-v]}nethanol 30 Prepare rominternedi ate

43 and 4. (tr1 1 IMBIOTo SR, RGN A-Heteiier b tHlvRioRe i Rhemyd B roate

PCT/ GB02/ Oyids@chibfide [(interierikatet 62,52.88g) was dissolved in ethyl alcohol (5ml) and

-{3-{14-( 2- I L.).ph thy| . 5- 14- .
| E ri 1£ | uog o%f&éﬁCf’c; Ehﬁ%‘i}pﬁ} ﬁﬁg@%{é&@l(% gHsPa e B0 NFAY, | Thereastion e 43
and 4[ 2- ( phixtyreavay islifred et @mbisntHentperaturd Ldider muhydrogen atmodplare fo8 :4f

3- et hyl - ik UFP AL rom
i €1 v e Gt Ss R mo R A bl gl LEFbORE 92 aid TR
| nt er nedi Lasenifated pgive thefide eamppund aaaleeliow sticky splidret hods
anal ogous to those descri bed above for the preparation of internediate 46

'H NMR (MeOD) 6 8.63 (d, 2H), 7.89 (d, 2H), 7.73 (d, 2H), 7.61 (d, 2H),

7.09 (s, 1H), 3.73 (s, 3H), 3.5 (t, 2H), 3.35 (t, 2H).

10
Intermediate 65:
2-(2-pyridin-4-ylethyl)-5-[4-(trifluoromethyl)phenyl]-3-furylimethanol
Methyl 2-(2-pyridin-4-ylethyl)-5-[4-(trifluoromethyl)phenyl]-3-furoate
hydrochloride (intermediate 64, 0.69g) was suspended in dry tetrahydrofuran
15 (4ml), cooled in ice and treated with 1M lithium aluminium hydride solution in

diethyl ether (0.334ml). The reaction mixture was allowed to warm up to room
temperature and stirred for 3 hours. 1M Sodium hydroxide solution (2ml) was
added and the reaction stirred for a further 30 minutes. The reaction mixture
was concentrated, the residue was partitioned between chloroform and aqueous

20 sodium hydroxide. The organic layer through hydrophobic frit and finally
concentrated under reduced pressure to give the title product as colourless gum.

'H NMR (CDCI3) 5 8.50 (d, 2H), 7.68 (d, 2H), 7.61 (d, 2H), 7.15 (d, 2H),

6.71 (s, 1H), 4.34 (s, 2H), 3.06 (s, 4H)

25 Intermediates 65- 67 were prepared by methodology analogous to that
described above for the preparation of intermediate 64

Intermediate 66:
2-[2-(4-methylphenyl)ethyl]-5-[4-(trifluoromethyl)phenyi]-3-
30 furyl}methanol
prepare from intermediate 62 and 4-methylbenzaldehyde
'H NMR (CDCls) § 7.75 (d, 2H), 7.65 (d, 2H), 7.1 (d, 2H), 7.0 (d, 2H), 6.7
(s, 1H), 4.18 (s, 2H), 2.96 (m, 4H), 2.30 (s, 3H)

35 Intermediate 67:




15 Internedi ate 54:

{2-[(benzyl thio)methyl | -5-[4-(trifluoromethyl)phenyll-3-furyl}nmethanol

Pr epar ed woamiobasber nedi at e 44 and benzyl nercaptan HPLC Rred/@Boriomstes 20
| nt er nedi at e 55:

{2- (phenoxymet hyl )-5-[4-(trifluoronethyl)phenyll-3-furvl}nethanol Prepared
frominternedi ate 44 and phenol 1H NWR (CDCI3) S 7.79 (d, 2H), 7.65 (d,

2H), 7.35 (t, 2H), 7.0 (m 3H), 6.83%s, 1 H, 5.12 (s, 2H), 4.65 (d, 2H),
25 I nternedi ate 56:
{2-[(isopropylthio)nethvll-5-[4-(trifluoromethyl)phenyll-3- furyl}nethanol
30 Prepared fro di ate 44 and |soropylth| ol 1 H NI\/R §MI 3) S7.75
(d, 2H), 7.63 (HISOK prl4-{trifluoromethy 3-fu ethanol 2H), 2.95 (m
1H), 1.90 (t, lPi)epate@ﬁroﬁﬁmtériﬁedMPe(Bﬂ&Q?E%ePWrMIWﬁZ o1

I nternedi ate 571

(2-{[ met hyl (phery R GRGR: 2131 & 2H) 792 (do?idind-F51 G phlhy4-B5 s, 2H)

furvl} met h%éf@l(t Iﬁﬁ‘ﬁpa‘ré&l(mrahh)NlBér(d;e@iﬂ)ate 44 and N-methyl aniline 5 'H NWR
(CDGI3) 8 7.74 (d, 2H), 7.65 (d, 2H), 6.34 (m 3H), 6.0 (d, 2H), 5.9 (t, 1
H, 5.8 (s, 1 Internmediate 58: {2-{[(2-fu rvlinethyl)thloll

met hyl } - 5- [ 4- (tIntenmediate 68y ) phenyl I-3- 10 furvI } met hanol Prepared from

i nt er medi ate 44fzui§b SMHiholet hyl acet ate
(1:1) Rf = 0.4 nte

{2-{[(3,5- - di met hS?PB aNq BraP3ANCPLyor oret hyl ) phenyl | - 3-
furyl } et hanol 'H NMR (CDCls) 8 7.75 (d, 2H), 7.61 (d, 2H), 6.80 (s, 1H), 4.50 (s, 2H),

10 2.60(d, 2H), 2.04 (sept, 1H), 0.98 (d, 6H)

Intermediate 69:
ethyl [2-methyl-4-(2-thien-2-ylethoxy)phenoxylacetate
A solution of ethyl (4-hydroxy-2-methylphenoxy)acetate (intermediate 7,
15 1.05g) and 2-(2-thienyl)ethanol (0.64g) in dry tetrahydrofuran was treated with
tri-n-butyl phosphine (1.2g) and azodicarbonyldimorpholide (1.53g) and the
mixture stirred at ambient temperature for 3 days. The reaction mixture was
concentrated and the residue partitioned between ethyl acetate and water. The
organic layer was collected, dried over sodium sulfate, concentrated and the
20 residue purified by SPE (Si cartridge) eluting with cyclohexane:ethyl acetate
(20:1) to give the title compound as a colourless oil.
'H NMR (CDCl3) 87.15 (dd, 1H), 6.95 (dd, 1H), 6.9 (dd, 1H), 6.75 (s, 1H),
6.65 (s, 2H), 4.55 (s, 2H), 4.25 (q, 2H), 4.1 (t 2H), 3.25 (t, 2H), 2.25 (s, 3H), 13
(t, 3H)

25
Intermediate 70:
ethyl {4-[2-(5-bromothien-2-yl)ethoxy]-2-methylphenoxy}acetate
A solution of ethyl [2-methyl-4-(2-thien-2-ylethoxy)phenoxy]acetate
(intermediate 69, 0.306g) in acetic acid (5ml) was treated with bromine (0.180g)
30 at ambient temperature and the mixture stirred for 15 minutes. The mixture was
poured into water and the resulting suspension extracted with diethyl ether. The
organic layer was separated, dried over sodium sulfate and concentrated to
give the title compound as a colourless oil.
"H NMR (CDCls) 5 6.9 (d, 2H), 6.75 (d, 1H), 6.65 (d, 3H), 4.55 (s, 3H), 4.25
35 (9, 2H), 4.1 (t, 2H), 3.2 (t, 2H), 2.3 (s, 3H), 1.3 (t, 3H)




Prepared frominternedi ate 44 and 3, 5-di net hyl t hi ophenol tic: cycl ohexane:
ethylacetate (1:1) Rf = 0.52 20 Internedi ate 60:

{24] ( 2, 4-wofwersephenyl ) t hi ol net hyl }-5-[4-(trifl uoronet hylPrpresogiob1s3-

furvl } met hanol Prepared frominternedi ate 44 and 2, 4-difl uorot hi ophenol
tic: cyclohexa ne: ethyl acetate (1:1) Rf = 0.49 25 Internediate 61: (24[(1
H benzi m dazol - 2-yl nethyl )th i ol net hyl }-5-[ 4-
(trifluoronethyl)phenyll-3-furvl}nmethahol Prepared frominternediate 44
and benzi m dazoi e- 2- net hanet hi ol 30 tic: dichloronethane: met hanol : "880"
amonia (196:3:1) Rf = 0.14 WO 02/ 092590 PCT/ GB02/ 02152 52 Internedi ate
62: ({3-(methoxycarbonyl)-5-[4-(trifluoronethyl)phenyll-2-

furyl }met hyl) (tri phenyl) phosphoni um brom de Met hyl

2- br ononet hyl - Antermiddiatd P9sr onet hyl ) phenyl ]-3-furoate 5 (internedi ate 44,

0.20g) was dis 1n tolu tre te tri phenyl phosphi ne

(0. 1%9) and he?ét{;gﬁ oo n@%j— ﬁjﬁle*%u ﬁgy—&actlon \R/as yalol owgd to cool
and the white pkecipi mixterevas cobt(dethdarophenyl)-Bttetdroxymethgh2ehethylfurahr esh
tol gene tc{lrﬁéhﬁ?eddgfe 3ot '(?768)”??%!%?0% BoiD) RAYIEEatet wilh-thdfiganede®

m nutes Interme
met hy| 2- 1(digxide §9. ﬁpe) ﬁndilw E23dion mixturestirted for 18P dwastrsyy Mhptreagtion das
furoate hyfteesdtHrol Cla'ﬁteTM and the filtrate evaporated to %lve the title compound as

({3- (thhOX«{YCIarH %&l -[4-(trifluoronmethyl)phenyl
furyl}met ﬁ)’% I ) phosphoni um brom de (internedi ate 62, 0.2009) was

suspended in dryl NBR (CDHCHLPE 00(s, 4H)) 7.6Ralf amsmm(a by, Bx0 4, 119), 40D]s, Wa
addgd and e bright orange reaction m xture was al | owed to stir for 25
m nut es anbi ent tenperature. 4-Pyridinecarboxal dehyde (0.034nl) was
added and

Intermediates 72- 74 were prepared by methodology analogous to that
described above for preparation of intermediate 71.

16 Intermediate 72:
5-[4-(trifluoromethyl)phenyl]-2-methyl-3-furaldehyde
Prepared from intermediate 24
'H'NMR (CDCls) 5 10.0 (s, 1H), 7.8 (d, 2H,), 7.7 (d, 2H,), 7.0 (s, 1H), 2.7
(s, 3H).

20
Intermediate 73:
5-(4-chlorophenyl)-2-{trifluoromethyl)-3-furaldehyde
Prepared from intermediate 30
HPLC Rt=4.4 minutes

25
Intermediate 74:
3-methyl-5-[4-(trifluoromethyl)phenyljthiophene-2-carbaldehyde
Prepared from intermediate 36
HPLC Rt=2.7 minutes

30
Intermediate 75:
2-(3-methylthien-2-yl)-1,3-dioxolane
A mixture of 3-methylthiophene carboxaldehyde (6.8g), ethylene glycol
(10mi) and p-toluenesuifonic acid (0.30g) in toluene (125ml) was heated at
35 reflux for 18 hours. The reaction mixture was cooled; extracted with 2M




20 the reaction allowed to stir for 4.5 hours. The sol vent was renoved by
evaporation and the residue partitioned between chloroformand water. The
organi c |'wpen/wEso dri ed using a hydrophobic frit, re-concedirGredtse a
smal | vol ume under reduced pressure and | oaded onto SPE (Si cartridge)
eluting with a gradient from25:1 to 4:1 cycl ohexane: ethyl acetate. The
resulting material 25 was acidified wi th 2M aqueous hydrochloric acid,
concentrated under reduced pressure,S6then triturated with diethyl ether to
give the title conpound as a yellow powder. 'H NWVR (MeOD) S 8.81 (d, 2H),
8.3 (d, 1H), 8.14 (d, 2H), 7.85 (d, 2H), 30 7.75 (d, 1hH)|,)7.552 (s, 1H,
4.0 (s, 3H) Internediate 64: nethyl 2-(2-pyridin-4-ylethyl)-5- )
4- (tri f1 uBRAYRRYHAOPHHBGATPORAte, AR ! @enhgﬂ?%dﬁlﬂbrhft!@ 3pd\veyer2megpesium
PCT/ GB02/ Qalfate. /ﬁiial%lié bﬁthe crudg pr?lduct ir_lcfiilcated thatt tr?eI reaﬁtion IWas?incf:orpplaette
2-[(E)-2-gpyrj.din-4- 1en -5 .-{?;jl oro .l )phenyl | -3-Tu
hydr ochl o%dhgfﬂﬁ‘feeﬁﬂi‘gdﬁ'ajt‘ké%%? S%‘?@g Rd edﬁe@tﬁeé CPHHK'P}I%aSa?lEM (5m )
and addeaboée.pallhadicudeomatearidoisofatetd afteruseprotygsing 1Was NiﬁéMled’h d’ﬁhder
reagtion ’ r gﬁ@r | gty I ydr ogen
at arr%spher(raéqdc{):;re'ddrﬁ g ogf(gh{rﬁlﬁg) ?a?'gggg€%e/a§8@%\f}é§ Sgay%ﬁﬁ‘_fvr@t I on through
Harbolite J2 and the filtrate concentrated to give the titl e(gorrpa;md a§3
pal e yel | ow st HF{\C R&t2 8- mintitdyR (MeOD) 8 8.63 (d, 2H), 7.89 , 2H), 7.
(d, 2H), 7.61 (d, 2H), 7.09 (s, 1 H), 3.73 (s, 3H, 3.5 (t, 2H, 3.35 (t,
2H). 10 Internedi ate 65:
{2-(2-pyridin-4-ylethyl)-5-[4-(trifluoronethyl)phenyll-3-furvl}nmethanol
yl 2-(2-py .tgllﬂ‘eéi Lﬁté:lyl )-5-[4-(trifluoronethyl)phenyl]-3-furoate
hydr ochl ori de ETEUT 3 64, 0.69g) was suspended in dry tetrahydrofuran
15 (4m), cool Hiby ibxolan:2=vi) d-miethyithieni2-yiistannang um hydri de
solution in dpae ( 2-4h8 _@@50' ] : I d.to
warmup to rooA ﬁ"ltmeﬂr!rrpeggr)g? u(r3 eﬂgﬁ]}ﬂgﬁhr r -i@ f %r %% gh fé&ﬁe@@é??ﬁbﬁ hiygggm de
sol ution pz;ﬁEeryggofu an (50ml), stirred at -60°C under a nitrogen atmosphere, ‘was
treated drop-wise with 1.6M n-butyl lithium in hexanes (6.1ml). The reaction
15 mixture was stirred at this temperature for 1 hour and tributyitin chloride (2.6mi)
was added; stirring was continued at -60°C for 1 hour and then the reaction
allowed to warm to ambient temperature. After 18 hours the reaction mixture
was diluted with diethylether and this mixture was extracted with water and the
ether layer dried with brine and over magnesium sulfate. The product isolated
20 after evaporation of the solvent was further purified by flash column
chromatography using cyclohexane:ethyl acetate (50:1) as eluent to give the title
compound as a yellow oil.

HPLC Rt=4.9 minutes

25 Intermediate 77:
3-methyl-5-(tributylstannyl)thiophene-2-carbaldehyde
A mixture of tributyl[5-(1,3-dioxolan-2-yl)-4-methylthien-2-yl]stannane
(intermediate 76, 2.92g), 1M aqueous hydrochloric acid (3ml) and
tetrahydrofuran (10ml) was stirred at reflux for 30 minutes. The reaction mixture
30 was cooled, extracted thrice with diethylether. The organic solutions were
combined, extracted with saturated sodium bicarbonate and dried with brine and
over magnesium sulfate. The product isolated after evaporation of the solvent
was further purified by flash column chromatography using cyclohexane:ethyl
acetate (50:1) as eluent to give the title compound as a yellow oil.

35



added and the reaction stirred for a further 30 mnutes. The reaction

m xture was concentrated, the residue was partitioned between chl oroform
and aqueowe 02092sewi um hydr oxi de. The organi c | ayer througrChyGBoopbishi ¢ frit
and finally concentrated under reduced pressure to give the title product
as colourless gum 'H NWR (CDCI3) 8 8.50 (d, 2H), 7.68 (d, 2H), 7.61 (d,
2H), 7.15 (d, 2H), 6.71 (s, 1 H), 4.34 (s, 2H), 3.06 (s, 4H) 25

| nt er nedi ates 65- 67 were prepared by7met hodol ogy anal ogous to that

descri bed above for the preparation of internediate 64 |Internedi ate 66:

{2- F2- (4-met hyl phenyl )ethyl | -5-[4-(trifluoromnethyl)phenyll-3- 30

furvl } met hanol I-I’ 8 e frominternediate 62 and 4-net hyl benzal dehyde 1H NMR
(C&IS)S?.?SFE)J-% "HBU8 2H), 7.1 (d, 2H), 7.0 (d, 2H), 6.7 (s, 1
H, 4.18 (s, 2H), 2.96 (m 4H) 2.30 (s, 3H) 35 Internediate 67: WO

02/ 092590 PCT/ ﬁg%‘ 02&%59 %9'?4
{2-isopentyl - : nmet hyl ) phenyl | - 3-furyl } met hanol Prepared from
i nt er medi at e 63-oaethyl-585{tyifluorpmethyl) pyritlin- gm@gh‘énbdhaﬁﬂald%ﬂyde7 62

(d,52H), 6.78 (s, E%IXN?’GSS GF 2"5-bror%o-¢9trfﬂhor<§h'éthyﬂpﬁﬁ r‘em 3@ 0799 6 (d,

6H) 5 I nt er medi at e
{2-i sobut yelr @"f@”RhﬂﬂWﬂhﬁ’@PBW@b pAllpgiven (@) ((3019g)yandnsilvemoxide D& Agedn f rom

|6 nt gr?edl NN-&&Wf@ﬁ@nﬁa@n@aslHewa 4CREH A} fér?i (itels. ZN)sol tlcﬁ'nlofg (G
S
6H) Inter %I_%M'f%%%@ ?Yéﬁtﬂ§ky'¥@°nﬁ?ﬂ§% é@rk)g%giqy@ﬂ (Qlt%"&cﬁéggyﬂh $959) 4k et at e
f sol ;.It i O, Nidlztdﬂ?]ylfo(rmahyde cQXryﬂ)Z\Na@bUsdéﬁmane) reRtioh %tufrefatf@r meRimites 7 é5
. 08g) an t y, g Yo L rofuran was treate
w 100 P8 Aplotc) i f%. 0F by SR o By MG RO s71455)
and the and a solutlon (o) the residue in dichloromethane fi ltered through Celite® 545.
The solvent was evaporated and the residue further purified by flash column
chromatography using cyclohexane:ethyl acetate (50:1) as eluent to give the title
compound as a yellow oil.

15 HPLC Rt=3.6 minutes

Intermediate 79:

lthien-2-yl}methanol
A mixture of 3-methyl-5-[5-(trifluoromethyl)pyridin-2-yljthiophene-2-
20 carbaldehyde (intermediate 78, 0.144g) in tetrahydrofuran (10ml) and water
(15ml) was treated with sodium borohydride (0.03g). The reaction was stirred at
room temperature for 30 minutes, extracted with ethyl acetate and the organic
layer washed with water and dried with brine and over magnesium sulfate. The
titte compound was isolated after removal of the desiccant and evaporation of
25 the solvent.
HPLC Rt=3.4 minutes

Intermediate 80:
[3-methyl-5-(tributylstannyl)thien-2-yllmethanol
30 Prepared using a method analogous to the preparation of intermediate 79
using intermediate 77.
HPLC Rt=4.8 minutes

Intermediate 81:




m xture stirred at anbient tenperature for 3 days. The reaction m xture was

concentrated and the residue partitioned between ethyl acetate and water.

The orgawpa2iogeses was col | ected, dried over sodi um sul f atrer/GRmoes2r at ed

and the 20 residue purified by SPE (Si cartridge) eluting with

cycl ohexane: ethyl acetate (20:1) to give the title conpound as a

colourless oil. 1IHNW (CDCI3) S 7.15 (dd, 1H), 6.95 (dd, 1H), 6.9 (dd,

1H, 6.75 (s, 1H), 6.65 (s, 2H), 4.588(s, 2H), 4.25 (g, 2H), 4.1 (t, 2H),

3.25 (t, 2H), 2.25 (s, 3H), 1.3 (t, 3H 25 Internediate 70: ethyl

{4-12-(5- brormthl en- 2-yl) et hoxyl - 2- met hyl phenoxy}acetate A solution of

et hyl [2-nethyl - phenox ]acet ate I nternmedi ate 69,

0.306g) in acet®d i il Y i il: =180g) 30 at

anmbi ent temmwﬁpﬁados@gmfeure St rred for 15 m nu;es The m>r<]ture was
oured into wat the res n us sion. . extr I et

gt her. The orgﬁ'ﬁ? @qﬁaﬁf’é’?ﬁ’%@]b aF?r EﬁodeE'PFba“%%?geﬁ?&iE "§C§8

concent r at prdcedureganatogdies to mbeusedrtmuhd pa?%aranﬂ)\ ofi rdtenslse(d]aIeBGF%.H TNZRS a5

13) 8 6. 6. 65 , 3H), 4.55 (s, , 4.

Ec??% ) 4.1 (t'qpk%lﬂrg’%zﬁ?‘gtgﬁ 2.3 (s, 3H), 1.3 (t, 3H) WD 02/ 092590
PCT/ GB02/ 02152 55 Internedi ate 71

5- (4-chl orophermlténﬂedqgwgh 3-fural dehvde A mixture _

5- (4-chl or ophen th I 5 (internediate 32,

0.70g) in chlors ttis eyt L - ARE ¥anese di oxi de (5. 609) and

t he reaction m/x1‘surut|oﬂtdfBtmétﬁyﬁuth|d>pRQnélQl-traiboﬂZilGelﬁm?ﬁlmg)\/iﬁ%hldcrbﬂohﬁr ed

d
g o S W CoRRS G W SbRECT °
2H) 6.9 (and ther)heated tq 400°Q €or3t40 minutesetheatesctidof-mixturamvas dilutgdiwitl by
met hodol Ogc}hlé@iérﬂgQH& wadhbBdith 165 HquU0ls 2B fin tAbsRFAB3bRitoANsHurated

i nt er nedi at e
aqueous bicarbonate solution and water. The organic solution was dried over

magnesium sulfate and concentrated. The product isolated after evaporation of
15 the solvent was further purified by vacuum distillation (122°C, 4mbar) to give the
titte compound as a green oil.
'H NMR (CDCl3) 5 9.9 (s, 1H), 6.95 (s, 1H), 2.55 (s, 3H)

Sads

Intermediate 83:
20 {5-bromo-3-methyithien-2-yl)methanol
A mixture of 1-(5-bromo-3-methylthien-2-yl)ethanone (intermediate 82,
5.13g) in ethanol (50ml) was treated with sodium borohydride (0.947g). The
reaction was stirred at 0°C for 60 minutes and warmed to room temp for 30
minutes. 2M Aqueous hydrochloric acid was added and the reaction mixture
25 was extracted with ethyl acetate twice. The organic solutions were combined
and dried with brine and over magnesium sulfate. The title compound was
isolated after removal of the desiccant and evaporation of the solvent.

HPLC Rt=3.0 minutes
30
Intermediate 84:
ethyl {4-[(5-bromo-3-methyithien-2-yl)methoxy]-2-
methylphenoxy}acetate
The title compound was prepared from intermediates 7 and 83 using a
35 procedure analogous to that used for the preparation of intermediate 69.




15 Internmediate 72: 5-F4-(trifluoronethyl)phenyll-2-nethyl-3-fural dehvde
Prepared frominternediate 24 '"H NWR (CDCI3) s 10.0 (s, 1 H, 7.8 (d, 2H,),
7.7 (d, 2W0)2/092500 (s, 1 H, 2.7 (s, 3H. 20 Internedi at e PC3/GB02/02152

5- (4-chl orophenvl)-2-(trifluoromethvl)-3-fural dehvde Prepared from
intermediate 30 HPLC Rt=4.4 mnutes 25 Internediate 74:

3-net hyl -5-14-(trifluoronethvl)phenyllthiophene-2-carbal dehyde Prepared
frominternmediate 36 HPLC Rt=2. 7 mind#®es 30 Internediate 75:
2-(3-methylthien-2-vl)-1, 3-di oxol ane A m xture of 3-nethylthiophene ‘
car boxal dehyde (6.8g), ethylene glycol (10m) and p-tol uenesul fonic acid
(0.30g) in toluene (125nl) was heated at 35 reflux for 18 hours. The
reaction m xture was cool ed; extracted with 2M WD 02/ 092590 PCT/ GB02/ 02152

56 aqueous sSodHPNC RtPAGhipuesy] then dried with brine and over nagnesium
sul fate. Analysis of the crude product indicated that the reaction was

I nconplete so the crude material was re-subjected to the ketalisation
conditions as intermediateBfve. The crude material isolated after

I epg 0OCessi Ng Wag - [ - Hg) to give the
titlTe conpound==a oW O S o ernedi ate 76:

tributyll5-(1, §0da(§0dﬂltml of M mtaa@mmtemmnomdwscﬂummavéetrahydmmnm of
2- (3- met hys bRileR-dryYthyléne giicex ainiéthyl Rer (8GAN 2t €785 uhdePhitrogen was

added TOSMIC (0.619) in ethylene glycol dimethyl ether (10ml) followed by -5-
(4-chlorophenyl)-2-(trifluoromethyl)-3-furaldehyde (intermediate 73, 0.770g) in
10 dry ethylene glycol dimethyl ether (20ml). The bright red solution was stirred at
-70 to —-50°C for 1.5 hours. Dry methanol (20ml) was then added and the
solution was allowed to warm to room temperature. After 1 hour the mixture was
heated to reflux for 30 minutes then allowed to cool back to room temperature.
The solution was concentrated then partitioned between dichloromethane, water
15 and acetic acid (few drops). The aqueous portion was taken and washed a
second time with dichloromethane. The combined organics were washed with
1M aqueous potassium carbonate solution then dried (MgSO4) and
concentrated. The crude material was purified by SPE (Si): the product was
eluted with cyclohexane:chloroform (1:1) and concentrated to form yellow
20 crystals.

"H NMR (CDCl3) 5 7.58 (d, 2H), 7.34 (d, 2H), 6.74 (s, 1H), 3.69 (s, 2H)

Intermediate 86:
25 methyl [5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyllacetate
A solution of [5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyljacetonitrile
(intermediate 85, 0.171g) in methanol (20ml) was cooled to <-40°C under
nitrogen. Hydrogen chloride gas was bubbled through for ~10 minutes until the
temperature had stopped rising. This mixture was stored at —20°C overnight. The
30 solution was then concentrated and water (20ml) was added. This mixture was
heated to reflux for 20 minutes then allowed to cool to room temperature. Ethyl
acetate was added; the organic layer was separated and washed with water and
brine then dried (MgSO.) and concentrated. The crude material was passed
down a SPE (Si): the product was eluted using cyclohexane:chloroform (1: 1)
35 and concentrated to form a yellow oil.




In tetrahydrofuran (50nl), stirred at -60C under a nitrogen atnosphere, was
treated drop-wise with 1.6Mn-butyl lithiumin hexanes (6.1 m). The
reacti on wbav2sbure was stirred at this tenperature for Pcr@Bo2AanG?2
tributyltin chloride (2.6m) was added; stirring was continued at -60C for
1 hour and then the reaction allowed to warmto anbient tenperature. After
18 hours the reaction mxture was diluted with diethylether and this

m xture was extracted with water and 6he ether |ayer dried with brine and
over magnesi um sul fate. The product isolated 20 after evaporation of the
solvent was further purified by flash colum chromatography using

cycl ohexane: eth%| acetate (50: fgs) as el uent toagl ve the title conpound as a
yel low oi | . HPLA NMR (€DGInut 656 (b AH dr 3R d.a2kd), 8166 (s, 1H), 3.68 (s, 3H),

3- et hyl - 5359r(gb2|.t|yl stannyl ) t hi ophene- 2- car bal dehyde A m xture of
tributyl[5-(1,3-dioxol an-2-yl)-4-methylthien-2-yl]stannane (internediate
76, 2.92g), 1M aqueous hydrochloric acid (3nml) and tetrahydrofuran (10m)
was stirred at Intérmediate 880 mi nut es. The reaction mxture 30 was cool ed,
extgacted thricg | C ] pere conbi ned,
extracted with e~ brine and over
magnesi um sul f at.8. MTDascpthal;mnwn ah)ehlld&f trtatolue'la@c(ﬂéiml@)m/aﬁ addedstol went

was fur t hejolsd 11 o bxnéihgﬁh folaBRIc Bp e a! ﬁ‘ﬁlﬁér&ﬁéfﬁ?l Y feRg: et hY

acetate (50: as e
02/ 092590 ( ﬂ@%ﬁé&eogg QQ;) 'nHtﬁ_@fRfiﬁofuearm(ﬁn )eat Orf emﬁﬁi. pitreges.: The
3- met hy| - Sodtiort whé buonedm Bt m\srfbﬂzrs Rom*slﬂhéh(vrme rehedr With AfdtHaRol 5 A

f.2- trifl di
etPakt s AL oRRR 1 PO temie aibred Sl ios Was gdet andithe sphvent was
(0I 0t74g) iramoMeti-idivaeuby The romade peoduect waesapeified uém@CSPEr(sfilgmr?alnﬁrﬂ ge):A
ution | r e

??nt er medi a? ?rc}g&&gﬁ %%grt{‘éa UQW@M r%{h?n%‘%i%‘& ((Sczﬂi %ng\égnégﬁéq} gnd t he
reaction deifeiea qoéﬁ”’bsﬁlmlut es |

'H NMR (CDCls) 5 7.62 (d, 2H), 7.38 (d, 2H), 6.66 (s, 1H), 3.88 (q, 2H),

15 2.86 (t, 2H)

Intermediate 88
2-{[isopropyl(methyl)amino]methyl}-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methanol )
20 Prepared using intermediate 44 and N-methylisopropylamine. This
compound was used directly without collection of analytical data for the
preparation of Example 75.

Intermediate 89

25 {2-{[methyl(2-phenylethyl)amino]methyl}-5-[4-
(trifluoromethyl)phenyl]-3-furyl}methanol

Prepared using intermediate 44 and N-methylphenethylamine.
'H NMR (CDCls) § 7.70 (d, 2H), 7.62 (d, 2H), 7.27 ( m, 2H), 7.18 (m, 3H),
4.55 (s, 2H), 3.75 (s, 2H), 2.85 (d.t, 2H), 2.75 (d, t, 2H), 2.40 (s, 3H)

30
Intermediate 90

{2-{[cyclohexyl(methyl)amino]methyI }-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methanol
Prepared using intermediate 44 and N-methylcyclohexylamine.




10 at 100C. The reaction m xture was cool ed, N, N-di net hyl f ormam de renoved
and a solution of the residue in dichloronethane filtered through Celite(r)
545. Thewsahkwersbo was evaporated and the residue further pamidBed2isy fl ash
colum chromat ography usi ng cycl ohexane: ethyl acetate (50:1) as eluent to
give the title conpound as a yellow oil. 15 HPLC Rt=3.6 m nutes

I nternedi ate 79:

{3-nmethyl -5-[5-(trifluoronethvl)pvrid®h-2-yllthien-2-yl}nethanol A mnixture
of 3-nmethyl-5-[5-(trifluoronethyl)pyridin-2-yl]thiophene-2 20 carbal dehyde
(internediate 78, 0.144qg) in tetrahydrofuran (10m ) and water (15nl) was
treated with sqdl um borohydri de . _The reaction was stirred at room

tenperature for MR (efPEk) 5e?<t7r(§cgé|ﬂ 2 1td.e2tl)y 16.6€ (8, Adp 463 (3.2H)ar gani ¢
| ayer wasized3 gii hHyw2 24 (ger)dmw(rw' 4h),by| Isae(daﬂﬂ? oN(niTag{)e$ 1 O?f ate.

The title conpound was isolated after removal the desi‘ccan
evaporation of 25 the solvent. HPLC Rt=3.4 mnutes |nternedi ate 80:

13- et hyl - 5- (trlntunmgchagﬂ_ﬂjl)thl en- 2- yI | met hanol 30 Prepared using a nethod
anakogous to thsg : A Jternediate 77.
HPLC Rt=4.8 m ET TTEUT ot & " L o, 5o+ CireB802/ 02152 58 et hyl

( 2- met hyl mm&m&mmmthl en- 2-
yl | met hoxy} IOhe'Wéﬂér%@ﬁﬁs?ﬁ@lnT@ﬁnédléi&&Qﬁ@WﬁﬁtH‘ﬁ?uﬁr epared from

I nt er medi a&{% using a procedure analogous to that used for the
prepar at i 8““0 ﬂ@i"ﬁf‘% 69. 5 HPLC Rt=5.1 mnutes Intermediate 82:

5- br onmD- 3- net hyHINMBXGDEHLRS Tt Sehy T2 (6. 3618681 0fH). 6.55 (s, 2H),
3- g5t hy! - U@ RNEE-2a6 % PR SANE8H) 12698, 51)) LS

Intermediate 92
{2-{[methyl(pyridin-3-yimethyl)aminolmethyl}-5-[4-
trifluoromethyl)phenyl]-3-furyl}methanol
156 Prepared using intermediate 44 and N-methyl(3-pyridyl)methylamine.
'H NMR (CDCl5) 5 8.55 (s, 2H), 7.76, (d, 1H), 7.72 (d, 2H), 7.62 (d, 2H),
7.31(d,d, 1H), 6.69 (s, 1H), 4.61 (s, 2H), 3.79, (s, 2H), 3.67 (s, 2H), 2.30 (s, 3H)

Intermediate 93
20 : benzyl (4-formyl-2-methylphenoxy)acetate
Prepared using a method analogous to that used for the preparation of
intermediate 1 using benzyl bromoacetate and 3-methyl-4-hydoxybenzaldehyde.
'H NMR (CDCl3) 8 9.98 (s, 1H), 7.71 (s, 1H), 7.64 (1H, d), 7.40-7.30 (bs,
5H), 6.75 (d, 1H), 5.24 (s, 2H), 4.78 (s, 2H), 2.34 (3H, s)

25
Intermediate 94
(3-methylthien-2-yl)methanol
Prepared from commercially available 3-methyl-1-
thiophenecarboxaldehyde.

30 'H NMR (CDCly) 5 7.17 (1H, d), 6.83 (d, 1Hz), 4.76 (s, 2H), 2.25 (3H, s)

Intermediate 95

[(3-methylthien-2-yl)methyl](triphenyl)phosphonium bromide




10 (50m ) was added drop-wise to bromne (5.1 m) in chloroformover 30

m nutes and then heated to 100C for 140 m nutes. The reaction m xture was
di | ut ed vwolv2/0etsbor of orm and washed wi th 10% aqueous sodi wamidBosRiskat e
solution, saturated aqueous bicarbonate solution and water. The organic
solution was dried over nmagnesiumsulfate and concentrated. The product

I sol ated after evaporation of 15 the solvent was further purified by vacuum
distillation (122C, 4nbar) to give th& title conpound as a green oil. 'H
NVR (CDCI3) 59.9 (s, 1 H, 6.95 (s, 1 H, 2.55 (s, 3H) Internediate 83:
20 (5-brono-3-nethylthien-2-yl)nmethanol A m xture of 1-(5-b ronp-3-nethylth
i en-2-yl)etha none (internediate 82, 5.13g) in ethanol (50m) was treated
wi th sodi um borfieparediasing. 8 megthodanalogeuscia thatvusedsiarrthe prepationcef 60

M nut es anftermedRie 19 hrtemmedige &P m nutes. 2M Aqueous hydrochloric
acid was added and the reaction m xture 25 was extracted wth ethyl acetate
tw ce. The organic solutions were conbined and dried with brine and over
magnesi um sul fate. The title conpound was isolated after renoval of the

't 8 nodi at o sal AUICO0IT o2 GFTEH U¥fLml7dq BT in ehdhol 22
met hyl pher8kly Hhchbbad@Hih®) titl e compound was prepared frominternediates 7

and 83 using a 35 procedure anal ogous to that used for the preparation of

i ntermediate 69. VO 09/ 092890 PCT/ GB02/ 02152 59 HPLC Rt=4.1 minutes.
| nt er medi at e gdntermediate 9

| 5- (4- chl or ophagyZl Berizyl {2inhéthgd-aqetBvimptieyifnieMld-acetonitrile To a sol ution
of Mpotaﬁ um tert-butqxi d tsolutlon In tetrahydrofuran (5.9ml) in dry
etﬂ | ene nys e( 80m ) at -78C under nitrogen was added

TOSM C (0. 61g) Sodiemhhiydnide D204, G0%edispérserhém roih@ndl) ofioWasvwaddéy to5-
anhydrous N,N-dimethylformamide (5ml) followed by [(3-methylthien-2-
yl)methyl(triphenyl)phosphonium bromide (intermediate 95, 0.2.67g) after 10
minutes. After a further 10 benzyl (4-formyl-2-methylphenoxy)acetate

16 (intermediate 94, 1.42g) was added and the reaction mixture stirred at ambient
temperature for 3 hours. The reaction mixture was treated with water and then
the mixture extracted with ethyl acetate. The ethyl acetate solution was
extracted with water, 1M aqueous hydrochloric acid, water and finally dried with
brine and over sodium sulfate. The crude product remaining after this treatment

20 was purified by Biotage® chromatography using a mixture of petroleum
ether:ethyl acetate (4:1) as eluent to give the title compounds as a mixture of
isomers.

HPLC Rt=4.2 and 4.3 minutes.

25 Intermediate 97
{2-methyl-4-[2-(3-methylthien-2-yl)ethyl]phenoxy}acetic acid
Prepared from intermediate 96 using methods analogous to that used for
the preparation of examples 117 and 118.
HPLC Rt=3.81 minutes

30
Intermediate 98
(3-methyloxetan-3-yl)methyl{2-methyl-4-[2-(3-methylthien-2-
yl)ethyl]phenoxy}acetate
A mixture of {2-methyl-4-[2-(3-methyithien-2-yl)ethyl]phenoxy}acetic acid
35 (intermediate 97, 0.615g) in dichloromethane (10ml) was treated with WSDCI




(4-chl orophenyl )-2-(trifluoronethyl)-3-fural dehyde (internedi ate 73,
0.770g) in 10 dry ethylene glycol dinethyl ether (20m). The bright red
sol uti on wexmbispeed at -70 to -50 *C for 1.5 hours. Drypaaidmmnobise20nl)
was then added and the solution was allowed to warmto roomtenperature.
After 1 hour the mxture was heated to reflux for 30 mnutes then all owed
to cool back to roomtenperature. The solution was concentrated then
partitioned between dichl oromet hane, &ater 15 and acetic acid (few drops).
The aqueous portion was taken and washed a second tinme with

di chl oronet hane. The conbi ned organics mere mashed wi th 1M aqueous

pot assi um carbonate solution then dried (MJSO4) and concentrated. The

crude mat éP:9989%a EMAP {0-840g), ande I meﬁhylw@ape@dw@thm (433@)d Wihe
cycl ohexangaettrofttareTwad: §ti‘rrei1ﬁfbr0161¢©m§ adfhctéd m'hnwélrlem@ tr?efh 8ﬁ¥§t al s.

- H NWR (%S%é‘lyd%w%mt |:Pl'ie solvent wés rle_Pnoved undgar re&ucl_e'?d pressure and 2H

| nt er ned
f 5- (4- chl thepesidyé purified yf Biotage® tchrvomatbgraphvy Lsingt aneixtéire off pletroleudh

[ 5-&£4- chl ﬁ’é}t}ﬁ t t f itrile (internediate
85, é0 171%)& ﬂ%l%ce?atfe (?g&n%cglfi’éﬁtgyo\? g‘ ﬁ{fééé%ég dg ni trogen. :
Hydr ogen chl or| $8IipYERR ed t hrough for -10 minutes until the

t enperature had stopped rising. This mxture was stored at -20*C overnight.

The 30 sol ution was tEen concentrated and water (20nml) was added. This
m xture was h ux for 20 mnutes then allowed to cool to room

terrpe(rjat ure. Edhmethy cm{atme«%_ -ﬁ%@méth%ltﬁreﬂﬁﬂiﬁ)‘eltmmhdﬁ@xg@ﬁi&h%ﬁd ang
ed wi | then drie and concentrat ed. e crude
?QI‘I al mmo = '\”%i): t he product was el uted using

cycl ohexane: chhomidtarenef( (3-migthylasetaneB-yipmethy {24meethyled-{2(Imeethgthiew20i | . WO

22/6 gg(zggo Eﬁyﬁﬁ@%%ﬂaﬁ% t@o(lgfégygﬁfa(tg% 3%) 6513§?TE§ é?hloﬁd?he@?an@zsﬁrged 2H) ,
2-f5- (4- cHne%ﬁmﬁW) J"QBOt'Pﬁ‘:‘MaI@fr batht was treated with berembsifluotide etherate
D i sobut y(@Hamii. UThéYsHati®A rhixture we&tirtéd fsF4 hvas adfRtehtbetature then
15 triethylamine (0.25ml) added. The solvent was removed and the residue purified
by Biotage® chromatography using a mixture of petroleum ether:ethyl acetate
(56:1) as eluent to give the title compound.

HPLC Rt=3.9 minutes

20 Intermediate 100

tributyl[4-methyl-5-(2-{3-methyl-4-[(4-methyl-2,6.7-
trioxabicyclo[2.2.2]oct-1-yl)methoxy]phenyl}ethyl)thien-2-yl]stannane

Prepared from intermediate 99 using methods analogous to that used for
the preparation of intermediate 76.
25 'H NMR (CDCls) 5 6.95-6.92 (2H, m), 6.85-6.81 (2H, m), 3.99 (8H, s),
' 3.00-2.95 (2H, m), 2.84-2.79 (2H, m), 2.25 (s, 3H), 2.19 (s, 3H), 1.60-1.51 (6H,
m), 1.39-1.29 (6H, m), 1.09-1.04 (6H, m), 0.90 (2H, 1)

Intermediate 101
30 2-fluoro-4-[4-methyl-5-(2-{3-methyl-4-[(4-methyl-2,6,7-
trioxabicyclo[2.2.2]oct-1-yl)methoxylphenyllethyl)thien-2-yllbenzonitrile
A mixture of  tributyl[4-methyl-5-(2-{3-methyl-4-[(4-methyl-2,6,7-
trioxabicyclo[2.2.2]oct-1-yl)methoxy]phenyl}ethyl)thien-2-yl]stannane
(intermediate 100, 0.037g) and 2-fluoro-4-bromobenzonitrile (0.011g) in
35 tetrahydrofuran (2ml) was treated with palladium bis(dibenzylideneacetone)




solution of nethyl [5-(4-chlorophenyl)-2-(trifluoronethyl)-3-furyl]acetate
(intermediate 86, 0.10g) in tetrahydrofuran (5m) at 0' C under nitrogen.
The sol uwioan/owesso al | owed to stir thus for 2.5 hours thenpeascEpenshed wth
met hanol 10 and allowed to warmto roomtenperature. Silica was added and
the solvent was renoved in vacuo. The crude product was purified using SPE
(silica cartridge): the product was el uted using cycl ohexane: et hyl acetate
(5:1) and concentrated to forma col 8rless oil. '"HNW (CDCI3) 5 7.62 (d,
2H), 7.38 (d, 2H), 6.66 (s, 1 H), 3.88 (g, 2H), 15 2.86 (t, 2H)

I nt er nedi ate 88

2-{fisopr t hyl ) am nol net -5- trifluoronethyl)phenyl]-3-
1£ ur fn } ot h&%éﬁ anﬂ?‘/’ {5&# I@Qﬁﬁ&’%ﬁ EQ Bégs)t@%\eamultmg hixure stirred at
N- et hyl i seflug pfok 28 listurs ThT$1e solvpnt Mhsweemuged! dHd eisd |rbsidubhﬁuﬁfé‘d3llfge<3t i on

5. {1 et hy S PAadhRs ol hiatoBanth) GG & 3R or BfBibdim Shner T ST @.1)° 2°

(trifl uoro&@@h’?hﬂﬂ'@ﬁ?ﬂhe Btle gompowedhanol  Prepared using inter m(egl atza) 44
and g\ met hyl ph y [Reg! MR (CDCI3) S 7.70 (d, 2H), 7.62 (d, ,
7. 27d\F(m oH) g@g%&(m 3%5""4‘5}?55 (s, 2H), 3.75 (s, 2H), 2.85 (d,t. 2H).
2.75 (d, t, 2H), 2.40 (s, 3H) 30 Internediate 90

{2-{rcycl ohexy!IntenmediatelQ2| et hyl } - 5-f 4- (tri | uor onet hyl ) phenyl I - 3-
furyl } met hanol Dnﬁhyﬂ-[ddtnﬂuommeMMMnet hyl cycl ohexyl am ne.
WD 02/ 092590 PCT/ GB02/ 02152 61 'H NMR (CDCI3) S, 7.7 (d, 2H), 7.63 (d,

2 6. 67 1 4
1"')82 A (s, Hfo a4scﬁ6t|drﬁof afhethyﬁhég)hémia é%?%%:ﬁ?gﬁ%droﬁ@THﬁ (?‘éfng”&t H),

1 )
i met hoxybe?ﬁﬁ )U(\ﬁ‘@t Iﬁ{el wasnadde noptwisg-r-BuLi (1.6 M in hexanes, 15m|) Thirty

minutes after the addition was complete, the reaction mixture was allowed to
warm to 0°C and stirred for a further 30 minutes. Zinc chloride (0.5 M in THF,

48ml) was added drop-wise, after a further 15 minutes palladium (0)

16 tetrakis(triphenylphosphine) (100mg) and 4-bromobenzotrifluoride (3.36ml) were
added and the reaction allowed to attain room temperature. The reaction
mixture was warmed to 40°C and stirred at this temperature for 3 hours. The
reaction mixture was then cooled to room temperature and the solvents
removed in vacuo. The residue was partitioned between and ether and the

20 aqueous extract further washed with ether . The combined organic extracts
were dried (MgSO,), filtered and evaporated to yield a brown oil. Purification by
Biotage® chromatography eluting with cyclohexane yielded the title compound

as a white solid.

25 HPLC Rt=4.2 minutes

Intermediate 103
2-(4-methoxy-3-methylphenyl)-1-{3-methyl-5-[4-
(trifluoromethyl)phenyl]thien-2-yl}ethanone

30
To methanesulfonic acid (8ml) in a flask under N, was added P,0s
(0.56g), the resulting suspension was heated to 60°C until a clear solution
formed. The mixture was cooled to room temperature prior to addition of 4-



(trifluoromethyl)phenyll-3-furyl}methanol Prepared using internediate 44
and N-net hyl (3, 5- di net hoxy) benzylamne. '"H NVR (CDCI3) 6 7.70 (d, 2H),
7.62 (d, WH)o2/062568 (s, 1 H, 6.55 (s, 2H), 10 6.40 (t, 1PrdrGBL260ISeS, 2H),
3.78 (s, 6H), 3.64 (s, 2H), 2.34 (s, 3H Internediate 92

(2. 4[ met hyl (pyridi n-3-yl met hyl ) am nol net hyl } - 5-[ 4- _ _ _
(trifluoronethyl)phenyll-3-fury)}nmethanol 15 Prepared using internedi ate
44 and N-net hyl (3-pyridyl)nethylamine®'H NVMR (CDCI3) S 8.55 (s, 2H), 7.76,
(d, 1H), 7.72 (d, 2H), 7.62 (d, 2H), 7.31 (d,d, 1 H), 6.69 (s, 1 H, 4.61
(s, 2H, 3.79, (s, 2H), 3.67 (s, 2H), 2.30 (s, 3H) Internediate 93 20

R 2. | ph P d ' t hod anal ogous
Dot hat | u<BEHy EE Ty R HeEIE of Bqdht clABda e BNGS g bEMmGYS-14-
br ompacet ammtmndn@thm)pmhymhmp@emb@n;ténhégiag%iaob2,'<b+.4 . T@%BH c ure ?va%? (s,
5. 04" (5. ' AP heasgh to 6ot gblmilugs e TeAbidnd Finaure,biasgesoled 6 rdom
( 3- net hvl ttemperatuye andtthan gloured intaicetl waten cthersusperision wasirhadé dasic

g ggt ?é' by b ﬁﬁ&;&‘;g& @69%@“&2@%%@&% %s(e %ﬁég gn@éﬁlyi bhebtatd)

Hz), 4.
[ (3-net thlWFF EAMPINAd Riganic EXtractp el driscb §¥as Rk fillerethiand evaporated2590

; : f th
PCT/ GB02/ 0Adla%a bfswiPiofiPaP @dicatibn byaf4g E&dnﬁ‘ﬂé‘l‘n@ﬁ%{%@g&ﬁ&t&r@ﬁf{w@ S

; ! d ey o o 2
7 G0 7 o REHAgreyeXERg iaiGed thg g Bamppiind psig browngum o1y ), 1. 52 {3k,
bs) | nternedi atkPBE Rt=4.5 minutes

10

| Intermediate 104

2-(4-methoxy-3-methylphenyl)-2-methyl-1 -{3-methyl-5-[4-
(trifluoromethyl)phenyl]thien-2-yl}propan-1-one

To a suspension of sodium hydride (60% dispersion in mineral oil,
15 - 0.105g) in anhydrous 1,2-dimethoxyethane (1ml), under nitrogen, was added
methyl iodide (0.164ml). A solution of 2-(4-methoxy-3-methylphenyl)-1-{3-
methyl-5-[4-(trifluoromethyl)phenyljthien-2-yl}ethanone (intermediate 103,
0.425g) in anhydrous 1,2-dimethoxyethane (2ml) was then added drop-wise.
After the addition was complete the reaction mixture was stirred at room
20 temperature for 1 hour prior to heating to 80°C for 18 hours. After cooling to
room temperature, water was added and the product extracted into ether. The
combined organic extracts were dried (MgSO,) filtered and evaporated, to yield

the title compound as a yellow oil.

25 HPLC Rt=4.5 minutes

Intermediate 105
2-(4-hydroxy-3-methylphenyl)-2-methyl-1-{3-methyl-5-[4-
trifluoromethyl)phenyllthien-2-yl}propan-1-one

30
To 2-(4-methoxy-3-methylphenyl)-2-methyl-1-{3-methyl-5-[4-
(trifluoromethyl)phenyl]thien-2-yl}propan-1-one (intermediate 104, 0.35g) in a
pressure vessel was added pyridine hydrochloride (10g), the vessel was sealed
and heated to 150°C for 72 hours. The reaction vessel was then allowed to cool
35 to room temperature and the solid residue partioned between water and CH,Cl,



El Z benzyl {2-nethyl-4-F2-(3-nmethylthien-2- 10 yl)ethenyl| phenoxy}acetate
Sodi um hydri de (0.204, 60%di spersion in mneral oil) was added to

anhydr ouswi,oxkgisoet hyl f or mam de (5nl) foll owed by [ (3-net rgitidBRN2132
yl)nmethyl ] (tri phenyl ) phosphoni um brom de (internediate 95, 0.2.67g) after
10 mnutes. After a further 10 benzyl (4-fornyl-2-nethyl phenoxy)acetate 15
(intermedi ate 94, 1.42g) was added and the reaction mxture stirred at

ambi ent tenperature for 3 hours. The®feaction mixture was treated with
water and then the m xture extracted with ethyl acetate. The ethyl acetate
solution was extracted wth water, 1M aqueous hydrochloric acid, water and
finally dr%%:l with brine and ?ver sodi um sul fate. The crude product

remai ni ng anueeys extragt was fudher exiracted Sif26le. Bi -Btﬂ%gf@(ml?'"@%r@flgaﬂ@gr aphy

usi ng a m ettracts ofeneedriod eiNa, SO, hefi It@’ehybn@C@Ia@io@a yisid €4 UﬁBWnt gilgi ve

the title HPLC m nut es.
25 Inter mﬁ?ﬂﬁ%‘@%@%@%ﬂfﬁ%@?q@%F{Uﬂpge(v' °r’°) %m%ﬁ acetic
aci d Prepayleueﬂrtbmﬁﬂﬁtcenmmdtas gpalesyelipwneil.hods anal ogous to that used for
thegoreparation of exanples 117 and 118. HPLC Rt=3.81 minutes 30

I nt er nedi ate 98 ) :

( 3- met hyl oxet anHBLG Rigd-Byminuteet hyl - 4- [ 2- (3- methyl t hi en- 2-

yl ) et hyl | phenoxy}acetate A m xture of

{2-nmet hyl -4-[2-(3-nmet hyl thien-2-yl)ethyl] phenoxy}acetic acid 35
(internmediate 97, 0.615g) in dichloronmethane (10m ) was treated with WSDCI
WD 02/ 092590 PCT/ GB02/ 02152 63 (0.608g); DWVAP (0.010g) and

3- et hyl oxet ane- 3- met hanol (0.433g). The reaction mxture was stirred for
16 hours; extracted with water and then dried wth a hydrophobic frit. The
sol vent was renoved under reduced pressure and the residue purified by

Bi ot age(r) chronmat ography using a m xture of petrol eum



5 ether:ethyl acetate (5:1) as eluent to give the title conpound. HPLC
Rt =3.8 mnutes Internediate 99

- met hyl -weo(oed92med hyl - 4- [ 2- ( 3- net hyl t hi en- 2-yl ) et hyl | phenexyjessioyisp- 10
6, 7-trioxabi cycl o[ 2. 2. 2] octane A m xture of (3-nethyl oxetan-3-yl)nethyl
6

e

met hyl - 4-[2- (3-net hyl t hi en-2- yl)ethyl]phenoxy}acetate (internediate 98,
73g) in dichloronethane stirred wunder nitrofgen in an ice/water bath
was treated with boron trifluoride etBérate (0.171 m). The reaction

m xture was stirred for 4 hours at this tenperature then 15 triethyl am ne
(0.25m ) added. The solvent was renoved and the residue purified by

Bi ot age(r) chraonmat ogr ph gl ng a m xture of petrol eumether:ethyl acetate
(5:1) as el uentﬁzﬂ—rg?—&élﬂé-tmle conmpound. HPLC Rt=3.9 m nut es 20

{nt er ”Edi ate 10dthyl i wafEdmmh Eﬂ[matlﬁrlfa}%[?ﬂhﬂﬁdl )th'ré | rylfthien-

ri oxabi c . 7l- NOX e I en- 2- stanna

Pr epar ed %/f [E &% X%i'n%’zﬂgﬁﬁ%g ana%/ogous to t%at used for t he
preparation of internediate 76. 25 1H NMR (CDCI 3) s 6.95-6.92 (2H, ,
0856, 81 <%2mlbsogn%% (.2 B pygpf O iy n;é*nyp-*g-gne}hgm%g?ethﬁ% m

1. 09- 1. !ﬂl{%ﬁlmeFBY')P egﬂltb@q-Z-vb}Pﬂqpta@rh@aeatens.a(megtate 105, 62.0mg) in

2-f1 dusTRice h h

tri 022”"””3?0 L 1oyl Aeh POt ‘ﬁ?’b"’t"ﬁ.‘% {195 and St
A 1 ¢ dreRce s Fof andie, JPBeten Yk al i Mmpetdiuienynder nirogen for

tri oxal2&hours| 2Tike 8plid residye )mntﬂita:xed rrehtHe filtratd Wbblc@lncanubﬂe&tlﬁr\fa%@@

E'e{“PSL o?‘h§ajﬁ9¥§n§> Pieeq PRy, el it PABTRRRRFSTY: nehSiphl ot one)

WO 02/ (t@swicyetohexsog/Yisldeg thestitle compesgy asraiwhite fsolidiny! phosphi ne
(0.0013g) and the resulting mxture stirred at reflux for 3 hours. The

solvent was T eRplRIR (Epbl 757 (d) SHE Y61 (&% BY, 7.15-7.10 (m, 3 H), 6.70 (dd,

1H), 4.65 (s, 2H), 4.24 (q, 2 H), 2.55 (s, 3 H), 2.29 (s, 3 H), 1.58 (s, 6 H), 1.26 (t,
15 3 H).

4
2,
{2-
0.

Intermediate 107
ethyl (2-ethylphenoxy)acetate

20
A mixture of 2-ethylphenol (244mg) in acetonitrile (20ml) was treated with
cesium carbonate (650mg) and ethyl bromoacetate (0.221ml) and the mixture
stirred at 60°C for-6 hours and then at ambient temperature for 17 hours. The
reaction mixture was diluted with ethyl acetate; the suspension filtered and the
25 title compound isolated by evaporation in vacuo of the filtrate as a colourless oil.

'H NMR (CDCls) 7.18-7.11 (m, 2 H), 6.93 (t, 1 H), 6.71 (d, 1 H), 4.63 (s,
2H), 4.26 (q, 2 H), 2.72 (, 2 H), 1.29 (¢, 3 H), 1.23 (t, 3 H).

30 Intermediate 108
ethyl (2-isopropylphenoxy)acetate

Prepared using a method analogous to the preparation of ethyl (2-
35 ethylphenoxy)acetate (intermediate 107).



Bi ot age(r) chromat ography using a m xture of petrol eumether:ethyl acetate
(4:1) as eluent to give the title conpound. 5 HPLC Rt= 4.2 m nutes

| nt er mediwo®200290 4- met hyl -2-[4-(trifluoronethyl)phenyiltrcomse250 To a
solution of 3-nethylthiophene (2.31 m) in anhydrous THE (75mL) at -78*C
under N2 was added drop-wi se n-BuLi (1.6 Min hexanes, 15ml). Thirty

m nutes after the addition was conplete, the reaction m xture was all owed
to warmto O°C and stirred for a furffer 30 mnutes. Zinc chloride (0.5 M
in THF, 48ml) was added drop-wi se, after a further 15 m nutes pall adi um
(0) 15 tetrakis(triphenyl phosphine) (100ng) and 4-bronobenzotrifl uoride
(3.36nml) were added and the reaction allowed to attain roomtenperature.
The reaction mxture was warnmed to 40'C and stirred at this tenperature

for 3 hours. Thiy qucm)mﬂmm(/mswgem 1eepledm, OIH)08”96 mP aB%e and
S|

her “ang thd BEREE L AL 20 P B A G0N TR B SRS e

organi c exitlf.acts were dried (MySH), flltered and evaporated to yield a
brogn oil. Purification by Biotage(r) chromatography eluting with

cycl ohexane yielded the title conpound as a white solid. 25 HPLC Rt =4. 2

m nutes | nt er niptermediates109_ (4- et hoxy- 3- net hyl phenyl )-1 -{3-nethyl -5- 4

(trifluoromnet hyét}mh?ghldrb'bﬁgna,%IMnone 30 To net hanesul fonic acid
(8ml) in a flask under was adde (0.56g), the resulting suspension

was heated to 60'C until a clear solution forned. The m xture was cool ed
to room t enper alrepearedt iusing @ aneihodoanalbgéus\ Qo0 A JRe Eﬁréﬂ’@ﬁ/ eB&h{(i2{h2 65

metiRoxy- 3 4g) and 4-net hyl -2-[ 4-
(t:jlbﬂ uor o%@%lﬁx{e?&ﬁé %’t?f% @%@%Q%éﬂf’z medi ate 102, 0.4g). The m xture was
then heated to 60'C for 90 m nutes. The reaction m'xture was cooled to room
'"H NMR (CDCl3) 7.39 (d, 1 H), 7.20 (t, 1H), 6.95 (t, 1 H), 6.85 (d, 1 H),
4.70 (s, 2H), 4.27 (9, 2 H), 1.29 (t, 3 H)

15 Intermediate 110
ethyl (2-bromophenoxy)acetate

Prepared using a method analogous to the preparation of ethyl (2-
ethylphenoxy)acetate (Intermediate 107).

20
'H NMR (CDCl3) 7.56 (d, 1 H), 7.24 (t, 1H), 6.88 (t, 1 H), 6.82 (d, 1 H),
4.70 (s, 2H), 4.27 (q, 2 H), 1.29 (t, 3 H)
Intermediate 111
25 ethyl [4-(chlorosulfonyl)-2-ethylphenoxylacetate

A solution of crude ethyl (2-ethylphenoxy)acetate (intermediate 107) in
chloroform (6ml) was stirred with chlorosulfonic acid (1.33ml) at ambient
temperature for 4 hours. The reaction mixture was quenched by the addition of

30 ice and the organic mixture separated by using a hydrophobic frit. The title
compound was isolated by evaporation of this filtrate.

'H NMR (CDCly) 7.87-7.85 (m, 2 H), 6.81 (d, 1 H), 4.76 (s, 2H), 4.29 (q, 2
H), 2.72 (a, 2 H), 1.31 (t, 3 H), 1.28 (t, 3 H).
35



tenperature and then poured into iced water. The suspension was made basic
5 by cautious addition of NaHCO3 and the products extracted into ethyl

acet at e. wohe/gspbhi ned organi c extracts were dried (MgSOApcTiGRORO2ESAd and
evaporated to vyield a browm oil. Purification by flash col um

chromat ography eluting with 5% Et OAc/cycl ohexane yielded the title
conpound as a brown gum HPLC Rt=4.5 mnutes 10 Internediate 104

2- (4- met hoxy- 3- met hyl phenyl ) - 2- met hyl 69.43- net hyl - 5- F4-
(trifluoronethvl)phenvllthien-2-yilpropan-1-one To a suspension of sodium
hydri de (60% di sper si on in m neral oil, 15 0.105g) in anhydrous

1, 2-di net hoxyet hane ( under nltrogen was added nethyl iodide
(0.164mL). A sdntﬂr{ft%haif=52t1(2411f’emweea@d H$ing i anglogopg -method to the

et hyl - 5- [grephrdtiohu @f o etryhy [4- Mok LiféryaR2 2t Idied tét!en aypsk 103,
0. 4250Q) nfg_lghydr ous 1, Zygl Eret hoxyet han@n(z Mgd) then addté‘dhltdr opCﬁé\n@se

Af ter the ition was conplete the reaction mxture was stirred at room 20
tenperature for 1 hour prior to heating to 80C for 18 hours. After cooling
to groomtenper was added and the product extracted into ether.
The5 conbi ned Iﬁéc%nrc%rth wer e dr| ed (INESO4) fi I ter ed and evapor at ed,
to yield the tethybf4 Ifo: 1S OPIOr oxyjacetate=4. 5 ni nut es

I nternediate 105 2- (4 hydroxy 3- rret hyI phenvl ) - 2- et hyI 1-{3-nmethyl -5-F4

trifluoronethy henvl |t hi,en- 2- an-1-one 30 To

(2 (4- met hoxy- 3'%8?15’# dHiRg int eﬁ“ﬂé’@i@‘gg {3- met hyl - 5- [ 4-

(trifluoronet h)/l—orﬂmwu)CQWnB&?y&t} pmoaarlysam ,Aimy, qrmgso M 2, 4296, (q02359)
g

wadB bl e g RaR oy TR IEdE L R ??‘i&%yﬁﬁﬁ?%'e‘)? e (o)) the Vessel

allowed to cool 35 to roomterrperature and the solid residue partioned
between water Jprghrhiddiate 114 02/ 092590 PCT/ GB02/ 02152 66

ethyl [4-(chIorosuIfbnyl)-z-chloroghenoxy|acetate

15 Prepared using intermediate 109.

'H NMR (CDCls) 8.09 (d, 1 H), 7.91 (dd, 1 H), 6.94 (d, 1H), 4.84 (s, 2H),
4.30 (q, 2 H), 1.32 (t, 3 H).

20 Intermediate 114

ethyl [4-(chlorosulfonyl)-2-bromophenoxylacetate

Prepared using intermediate 110.

25 "H NMR (CDCl3) 8.25 (d, 1 H), 7.95 (dd, 1 H), 6.90 (d, 1H), 4.83(s, 2H),
4.30 (q, 2 H), 1.32 (t, 3 H).

Intermediate 115
triisopropyl[(3-methylthien-2-yl)methoxylsilane

30
A solution of (3-methylthien-2-yl)methanol (3.20g) in tetrahydrofuran
(10ml) was added to a mixture of sodium hydride (60% dispersion in mineral oil,
1.05g) in tetrahydrofuran (40ml). After the evolution of hydrogen had subsided
trilisopropyisilyl chloride (5.2ml) was added. The reaction mixture was stirred for
35 2 hours then diluted with ethyl acetate. The mixture was extracted with water,



t he aqueous extract was further extracted CH2Cl 2. The conbi ned organic
extracts were dried (Na2SO4), filtered and evaporated to yield a brown oil.
Puri fi catwor2ioy2sbé ash col unm chr omat ography el uting wth PC¥GB02/02152

Et OAc/ cycl ohexane vyielded the title conpound as a pale yellowoil. 5 HPLC
Rt =4.3 m nutes WO 02/ 092590 PCT/ GB02/02152 67 Internediate 106 et hyl

[4- (1. 1-di nmethyl -243-nethyl -5-[4-(trifluoronethyl)phenyllthien-

2-yl }-2-oxoet hyl)-2-nethyl phen oxyl aéetate 5 To a sol ution of

2- (4- hydr oxy- 3- net hyl phenyl ) - 2- et hyl - 1- { 3- et hyl - 5- [ 4-
(trifluoronethyl)phenyl)thien-2-yl}propan-1-one (internediate 105, 62.0ny)
I n anhydrous acetonitrile (2ml) was added caesi um carbonate (106 ) and

ethyl br cAae@iequs sadium marqme,rwatﬁnw slripdr with irinepandt evares
under ni t rqgfae.f oThe ?&ub@%r&dthWa%Obuﬁfé&%de%tw chrbrhat of‘ﬂr‘ (ﬁ\{fd u%{hg ]
S

filtrate ent r at e resi

col um ch“@fpa?cf’geﬁ Rl %ﬁﬁ “H?\ﬁ\c?tﬁ’%ﬂ(%s %P@&E’Q:?B’ieoﬁ@xgyf’e 09(7&%’86’ /e title
conpound a®larledsigie solid. 'H NWR (CDCI3) 7.57 (d, 2 H, 7.51 (d, 2 H),
7.1%-7.10 (m 3H) 6.70(dd, 1H), 4.65 (s, 2H), 4.24 (q, 2 H, 2.55 (s, 3
H, 2.29 (s, I—% 1.58 6 H, 1.26 (t, 15 3 H). Internediate 107 ethyl
(2- et hyl phenoxy)BEGt Biz4. mnntem xture of 2-ethyl phenol (244ng) in
acetonitrile (20m) was treated with cesium carbonate (650ng) and et hyl

br onpacet at e (q 21 ) an the m xture stirred at 60C for 6 hours and
then at anbi ent 6for 17 hours. The reaction mxture was dil uted

with ethyl acettsiiso 1-8:(4{4.5 et méthyl163,2dibixhberianpaund
|§/§Zbat ed w 9], 8 | cuo of the trate as a colourtTess oil. 1H
( CcDCl 1 6.93 (t, 1H) 6.71 (d, 1 H), 4.63 (s,

4.26 (q, 2 H), 2.72 (q, 2 H), 129(t 3 H, 1.23 (t, 3 H. 30
I nt er nmedi ate 108

B/o

gt

A mixture of triisopropyl[(3-methyithien-2-yl)methoxy]silane (intermediate

115, 1.429) in tetrahydrofuran (20ml), stirred at -78°C under nitrogen, was

15 treated with 1.6M butyllithium in hexanes (3.9ml). The reaction temperature was

slowly allowed to rise to 0°C over 2 hours and then re-cooled to -78°C. 2-

Isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1.28ml) was added and the

reaction stirred at this temperature for 4 hours and then warmed to 0°C. The

reaction was added to a mixture of saturated ammonium chloride and ice. The

20 aqueous mixture was extracted with diethyl ether and the organic solution dried

with brine and over sodium sulfate. Evaporation of the solvent afforded the fitle
compound as a white solid

HPLC Rt=4.7 minutes

25
Intermediate 117
triisopropyl({3-methyl-5-[4-(trifluoromethoxy)phenyllthien-2-
ylimethoxy)silane
30 A mixture of  triisopropyl{[3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)thien-2-yllmethoxy}silane (intermediate 116, 0.40g) in 1,2-
dimethoxyethane (12ml) and water (6ml) was treated with 4-bromo-



et hyl (2-isopropyl phenoxy)acetate Prepared using a nethod anal ogous to the
preparation of ethyl (2- 35 ethyl phenoxy)acetate (internediate 107). WO
02/ 092590wB@2/&BOR/ 02152 68 HdNIVR I(—DCDC|Af3%337(24-;FI)23 gfm2;>i:(Tl‘$30;m|2_D$4-7. 10

1H), 6.96 (t, 1 , 6.71 , 1 , 4. S, , 4. d, :
g.m46-|?_>?39 (m (1 H) , Ii|?25 (t, 3(H), 1.23 (d, 6 H). 5 Internediate 109 et hyl
(2-chl orophenoxy) acet ate Prepared using a nethod anal ogous to the
preparation of ethyl (2- 10 ethyl E{;lengkg)SaE:et a’;eHgi ntéeggec(jidati ﬁ;ﬁ) iH7§|VR
CDCI3) 7.39 (d, 1 , 7.20 (t, 1H), 6. t, , 6. : : :
Es, ZHg, 4. 27((q, 2|_|)H), 1. 29((t, 3 H 15 Internediate 110 ethylh
(2-bronophenoxy) acet ate Prepared using a nethod anal ogous to the
prepar at | otﬁ'ﬂHWOé‘Wﬁe)PX\(bﬁ”Z@ﬂﬁ.yl p(pe%ﬁﬁ?y) adOdiine (| eATbPRBIE at €0.269) . mle NVR
ECDClzﬁg 74@g?ki§(triﬁhéﬁylpﬁ%%lrﬁé)i pél?)l@d,lurﬁi(?? é?mzo(l)ih%w-rhéi I@%%(cgv ﬂ%)fth?e was. 70
S, , 4, el
[ 4 (chl or oséﬁﬁ‘%%\})’f%ﬂb%tfﬁ{/l%ﬁ&g&ﬁﬁ?%? SalEeneH hetwger wiss ggthyl |
2- et hyl phagetate) addeaaquédus dayerdivas sepamted nand ldxtracfenr withGiutthenasthgt i rr e
‘(Nitg chi gr&%f:zéam.tﬁsmé%@ég@ ﬂhti@rg,dg?smbinécf’%graﬁé'& BveP md .Eé’sé;%: The
reaction mxture Was quenche y? eaditl_oryso -|ce_altplr|1§ {H39 I C
m X][ u[ eds%}&fﬁéﬁed— Ecwegrfgﬁyﬁ%ﬁwﬁieg by ISI,NNRRE?ngDﬂg g& 7@32}&75%&985 (m;]s ,
I Sol at € N tHE Sund as a ! L Of= 1.
H), 6.81 (d?él I—I)(ﬁ,.l 4. 761(3? ZIRI)U 4. 2963%63?\’\’2@%!), 2.72 (q, 2 H, 1.31 (t, 3
H, 1.28 (t, 3 H. 35

HPLC Rt=5.0 minutes

10
Intermediate 118
3-methyl-5-[4-(trifluoromethoxy)phenyllthien-2-yl¥methanol

A mixture of triisopropyl({3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-
15 yl}methoxy)silane (intermediate 117, 0.97g) in tetrahydrofuran (30ml) was
treated with tetraethylammonium fluoride (0.392g) and the reaction mixture
stirred at ambient temperature for 1 hour. The solvent was evaporated and the
residue purified by flash column chromatography using cyclohexane:ethyl
acetate (2:1) as eluent to give the title compound.
20
HPLC Rt=3.7 minutes

Intermediate 119
5-[2,5-difluoro-4-(trifluoromethyl)phenyl]-3-methylthien-2-

25 yl}methoxy)(triisopropyl)silane

The title compound was prepared using a method analogous to that used
for the preparation of triisopropyl({3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-
yl}methoxy)silane (intermediate 117) using 2,5-difluoro-4-

30 (trifluoromethylbromo)benzene.

HPLC Rt=5.0 minutes

Intermediate 120




WO 02/ 092590 PCT/ GB02/ 02152 69 Internedi ates 112-114 were repared using an
anal ogous nethod to the preparation of ethyl

[ 4- (chl orweukiersyd ) - 2- et hyl phenoxy] acetate (i nternedi ate PLTAB026H2152
Internediate 112 ethyl [4-(chlor osul fonyl)-2-isopropyl phenoxyl acet ate
Prepared using internediate 108. '"H NVR (CDCI3) 7..88-7.84 (m 2 H), 6.82
(d, 1 H, 4.77 (s, 2H, 4.29 (q, 2 10 H), 3.47-3.40 (m 1 H, 1.31 (t, 3
H, 1.29 (d, 6 H. Intermediate 113 efdyl

[ 4- (chl orosul fonyl ) -2-chl or ophenoxyl acetate 15 Prepared using internedi ate
109. "H NWR (CDCI3) 8.09 (d, 1 H), 7. 91 (dd, 1 H, 6.94 (d, 1 H, 4.84 (s,
2H), 4.30 (q, 32 ( . 20 > L

[ 4- (chl or osul f dAsI&S-di : neinyphepyyrs phien terrredlate
110. 25 ' HyIehBtHa®aTl 3) 8. 25 (d, 1 H) 7 95 (dd 1 H) 6 90 (d, 1 H),
4.83(s, 2H), 4.30 (g, 2 H), 132 (t, 3 H. Internediate 115
triisopropyl [(3-nmethylthien-2-yl)methoxylsilane 30 A solution of :

(3- met hyl t hi en-Theylitjareempaund yasaogpared using ahyethddianalogéudtd Dhatvalseddded

to g m Xt ypptHe p BQfd{ fbff{@lrﬁstrﬁ/ﬁggag rmasroﬁhe@o %Hgﬂlﬂlﬁenaﬁ-g L}Bnejth in
EICUEE teute ok i aCa AN o Uk L

stirred f%eﬂﬁltﬁeh@pﬁm@m&yﬂtﬁus@ dinel(itérnisfat £19)The m xture was
extracted with water, WO 02 09259%d /GBOtZ(/ 02152 70 2I\)/I aqueous sodi um

hydr oxi de, water and dried wth brine and over sodium sulfate. The crude
product was purHPRL@dRtR3.Bimihatgs chr onat ogr aphy(r) using

10

Intermediate 121

({5-[2,3-diﬂuoro-4-(triﬂuoromethyl)ghenyl|-3-methylthien-2-

I¥methoxy)(triisopropyl)silane

15
The title compound was prepared using a method analogous to that used
for the preparation of triisopropyl({3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-
yl}methoxy)silane (intermediate 117) using 2,3-difluoro-4-
(trifluoromethylbromo)benzene.
20
HPLC Rt=5.0 minutes

Intermediate 122
5-2,3-difluoro-4-(trifluoromethyl henyl]-3-methylthien-2-
25 I¥Imethanol

The title compound was prepared using a method analogous to that used
for the preparation of {3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-yl}methanol
(intermediate 118) using ({5-[2,3-difluoro-4-(trifluoromethyl)phenyl]-3-

30 methylthien-2-ylymethoxy)(triisopropyl)silane (intermediate 121).

HPLC Rt=3.7 minutes

Intermediate 123




100: 1 petroleumether:ethyl acetate as eluent to give the title conpound as
a colorless oil. 5 HPLC Rt=4.5 mnutes Internediate 116
triisoPropglogjo®spet hyl -5- (4, 4,5,5-tetramet hyl -1, 3, 2- di oxalreratmn/o2t5210
yOt hi en-2-yl | net hoxy}silane Simo B~ to A m xture of
triisopropyl[(3-nmethylthien-2-yl)nmethoxy]silane (internediate 115, 1.42Q)
in tetrahydrofuran (20nml), stirred at -78C under nitrogen, was 15 treated
with 1.6M butyllithiumin hexanes (3.9%n). The reaction tenperature was
slowy allowed to rise to OC over 2 hours and then re-cooled to -78C. 2-

| sopropoxy-4, 4,5, 5-tetranethyl -1, 3, 2- di oxaborol ane (1.28nl) was added and

t he reactlon S ] at thls terrperature f0' 4 hours and then warned to
0C. The reacti-dRlgs8ugrerdr{trtlug peny: i um chl ori de and
ice. The w%y_ém@hﬂwtract ed with diet hyl ether and the
organic solution dried wt rine and over sodium sul fate. Evaporation of
the solvent afforded the title conpound as a white solid HPLC Rt=4.7

m nutes 25 | ntBhertit sbmpoundiwas pmpaosp:yusi{\@ -ameteltlydd &nalogous to that used

4-(griflu

ri F’sopr ogb fl}%ﬁ%\%&fﬂﬂ :é{ t'ﬂfs?pgéhsﬂp-\‘ﬁét § —Ytﬁﬁg!)@ﬂ?etﬁgxyl}pﬂéﬁﬁ}lﬂﬁ%nog

di oxaborol ethoxy)silanrs, - 2- y(“]“i@émﬁ@ NG si | aﬂlé X i nter medusing 116 3-fuatoed- i n

1, 2- di met hﬂ(m@rhéﬂgltﬁrb Aithbedsshenat er (6nml) was treated with 4-brom WO
02/ 092590 PCT/ GB02/ 02152 71 trifluoronmethoxybenzene (0.26g), sodium
carbonate (0.268) and tetrakis(triphenyl phosphine) palladium (0) (0.21208).
The reacti on nmbPLCeREE0 sinutesed at reflux for 2 hours and then

paypi tioned between water and et hyl

Intermediate 124
5-[2-fluoro-4-(trifluoromethyl)phenyll-3-methyithien-2-ylYmethanol

The title compound was prepared using a method analogous to that used

15 for the preparation of {{3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-

ylimethanol (intermediate 118) using ({5-[2-fluoro-4-(trifluoromethyl)phenyl]-3-
methylthien-2-yl}methoxy)(triisopropyl)silane (intermediate 123).

HPLC Rt=3.7 minutes

20
Intermediate 125
4-[4-(trifluoromethyl)phenylithiophene-3-carbaldehyde

The title compound was prepared using a method analogous to that used
25 for the preparation of 4-[4-(trifluoromethyl)phenyljthiophene-2-carbaldehyde
using 2-bromothiophene-4-carboxaldehyde (Fournari, P. et al.,
Bull.Soc.Chim.Fr., 1967, 4115-4120) and 4-trifluoromethylbenzene boronic acid.

HPLC Rt=4.1 minutes

30
Intermediate 126
1-{5-[4-(trifluoromethyl)phenyl]thien-3-yi}ethanol

A solution of methyl magnesium bromide (13.9ml, 1.4M solution in
35 THF toluene) diluted with THF (30ml) at 0°C was treated with a solution of 4-[4-



acetate. The aqueous | ayer was separated and extracted with further ethyl
acetate and then the organic solutions conbined and dried over magnesi um
sul fate. Woe2op25d@ product was purified by Si SPE using dipchiiGBoonetshane as
eluent to give the title conpound as a yellow gum HPLC Rt=5.0 m nutes 10
I nternedi ate 118

(3-methyl -5-[4-(trifluoronethoxy)phenyllthien-2-yl}nmethanol A m xture of
triisopropyl ({3-methyl-5-[4-(trifluor t hoxy) phenyl Jthien-2 15 A
yl } met hoxy)sil ane (internediate 117, 0.97g) in tetrahydrofuran (30m ) was
treated with tetraethyl ammoni um fluoride (0.392g) and the reaction m xture
stirred at ient t eragture for 1 hour. The sol vent, was evaporated and
the resi dﬁﬂﬂgmm?ﬁhé(ﬁgﬁ?"ﬁﬁ@?ﬂ"ﬁ'&?'@ﬁ?ﬁ’@ﬂ'ﬂ@ﬁﬁq%gaﬁtﬁﬁ?‘eﬁf@tﬁg125- 1.0g) in
cycICohexgﬂél-:ilé@QMI). a'EI\Iiaé a¢action: hixtare whsiallbwed tgiarbiche témpeat@eretred. 20
HPLC Rt =3. r . . .

(512, 5 405 PuBbE fn SRBOTE AALBANMY shisrige adisph, Ty erpetionmbdure was

yGret hoxy p@rtitianedpvidip gyl atetate ahd the prganio layen sdparatedirtbpagadousilaygra

met god an S t e IR Of ;

triPaopr ﬂﬁiﬁ%’gy %‘?Fﬁ&“t bty REUBEERAL TBidRic tayers cgmbines and

yl } et hox tedewith waterapddried with briiengng oyeispdivn gulfatespo The crude

(trifluor predint wasnpirfizaz oyeSPEPLSI Barfdge)TuBinge 8yclbRéIEeihgl @cétile WO
02/ 092590 21

CT B2/ 2. 1 . .
(5. 2.5 orHT S s S 19,828 e COMARYA.28 AGISAM SR€n- 2- 1 } et hanol
The title conpound was prepared using a nethod anal ogous to that used 5

fognt he prepar g _ :
{Bﬁ(r)ret hyl - 5- [ 4ﬁ¢'$?f'l§ﬁgr'50rr‘r1é?lf’1tg>s<y) phenyl ] t hi en- 2-yl } et hanol (i nt er medi at e

118) using ({5-[2,5-difluoro-4-(trifluoronethyl)phenyl]-3-
Intermediate 127

phenyl{5-[4-(trifluoromethyl)phenyl]thien-3-yl}methanol

15 The title compound was prepared using a method analogous to that used
for the preparation of  1-{5-[4-(trifluoromethyl)phenyl]thien-3-yl}ethanol
(intermediate 126) using 4-[4-(trifluoromethyl)phenyl]thiophene-3-carbaldehyde
(intermediate 125) and phenyl magnesium bromide.

20 HPLC Rt=3.8 minutes

Intermediate 128
5-[4-(trifluoromethyl)phenyl]lthiophene-2-carbaldehyde

25 The title compound was prepared using a method analogous to that used
for the preparation of 4-[4-(trifluoromethyl)phenyl]thiophene-2-carbaldehyde
(intermediate 37) using 2-bromothiophene-5-carboxaldehyde and 4-
trifluoromethylbenzene boronic acid.

30 HPLC Rt=3.6 minutes

Intermediate 129
1-{5-[4-(trifluoromethyl)phenyl]thien-2-yl}ethanol

5



met hyl t hi en-2-yl }met hoxy) (triisopropyl)silane (internmediate 119). HPLC
Rt=3.7 mnutes 10 Internediate 121

((5-2, 3-wofokwersee 4- (trifl uoronet hyl ) phenyl | - 3- met hyl t hi e®C2/GB02/02152

yl }met hoxy) (triisopropyl)silane 15 The title conpound was prepared using a
met hod anal ogous to that used for the preparation of

triisopropyl ({3-nmethyl-5-[4-(trifluoronethoxy)phenyl]thien-2-

yl }met hoxy) sil ane (internediate 117) @&ing 2, 3-difl uoro- 4-

(trifluoronethyl brono)benzene. 20 HPLC Rt=5.0 mnutes Internediate 122
{5-[2,3-difluoro-4-(trifluoronethyl)phenyll-3-nethylthien-2- 25 yl}nethanol
The title conmpaund ,}I\BS repared using a nethod anal ogous to that used for
the preparation title compound was prepared using a method analogous to that used

{3-met hyl -for [ 4tHd r i preparatior host/) Pgey4 ) trifueromethlyhpré en-3yIRtRaAGII at e

118) using, - - Qo uoro-A-(trifluor thyl ) phenyl]-3- 30
et hyl t hi g@f‘é%{"ﬁﬁéﬁ[ ﬂ&b%ttsm i5'ﬁ‘>"|5¢%€B{H' ?Eﬁeﬁ%ﬁl@"%ﬂ;{ﬁ‘@f grscarbpjdehydec
Rt =3. 7 i nlintegnediatect 28)carat metiiyd magreaios bsenideCT/ GB02/ 02152 73

5g[ 2-fluoro-4-(trifluoronethvl)phenvll-3-nethvlthien-2-

5

yl } met hoxy) (triiso ro%%si,l ane The title conmpound was prepared using a
net hod anal ogoddPke RE=3.Smigbtess for the preparation of
triisopropyl ({3-methyl-5-[4-(trifluoronethoxy)phenyl]thien-2-

yl } met hoxy) si | gn i nt.e late 117) using 3-fluoro-4-
(trifluoroneth 1a ne. HPLC Rt=5.0 minutes 10
1-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-yl}ethanol
10
The title compound was prepared using a method analogous to that used
for the preparation of 1-{5-[4-(trifluoromethyl)phenyl]thien-3-yl}ethanol
(intermediate 126) using 3-methyl-5-[4-(trifluoromethyl)phenyijthiophene-2-
carbaldehyde (intermediate 74) and methyl magnesium bromide.
15
HPLC Rt=3.8 minutes
intermediate 130
3-methyl-5-[4-(trifluoromethyl)phenyljthiophene-2-carboxylic acid
120
The title compound was prepared using 3-methyl-5-[4-
(trifluoromethyl)phenyljthiophene-2-carbaldehyde (intermediate 74) by a method
analogous to the preparation of 4-[4-(trifluoromethyl)phenyi]thiophene-2-
carboxylic acid (intermediate 38).
25
HPLC Rt=4.0 minutes
Intermediate 131
30 methyl 3-methyl-5-[4-(trifluoromethyl)phenyljthiophene-2-carboxylate

A mixture of 3-methyl-5-[4-(trifluoromethyl)phenyljthiophene-2-carboxylic
acid (intermediate 130, 8.1g) in methanol (300ml) was heated at 30°C and
hydrogen chloride gas bubbled through the mixture. The reaction mixture was

35 then stirred at reflux for 21 hours; cooled and treated with further hydrogen



I nternedi ate 124
(5-[2-fluoro-4-(trifluoronethyl)phenyll-3-nethvlthien-2-yl}nmethanol The
title compoundozsas prepared using a nethod anal ogous to tiratr/amed253 f or
the preparation of {{3-nmethyl-5-[4-(trifluoronethoxy)phenyl]thien-2-
yl }met hanol (intermediate 118) using
({5-[2-fluoro-4-(trifluoronethyl )phen%/l] 3-
met hyl t hi en- 2-yl } met hoxy) (triisopropy(®silane (internediate 123). HPLC
Rt =3.7 mnutes 20 Internediate 125
4-[4-(trifluoronethvl)phenyllthi ophene-3-carbal dehyde The title conpound
was prepatcﬁi (@ln a thod analo ous to that, used 25 for the preparatlon
of 4-[ 4- (N1 t AR T r@pW@ﬂest'ﬂ'eéa?thﬁf@'éf‘f%@ fyrthesp hours,
I2:- br OTS;ES glmplwmdcomémmédeﬁ'h?&eéﬁdng Ipﬁéctlplté’te wds ﬁb(ered Bird wa?ﬁé‘d ﬁgt g
r. : [ r zene boronic aci

R=4.1 mif CX@Q%%’}%P% %ﬁgeﬁég’é Cféjé’%"?’%} 4/ s 6fd \
145-[4-(trifluoromethvl)phenyllthien-3-yl}et hanol A sol ution of methyl
maggesi um br om? Arlo I 0 ) th
THEQ(SOnTL) Oqe'\lvvlfs{lf5 reat I(%?\ﬁét ﬁpazu EZ)%Z? ?;U[‘él1 (ﬁoqgg/ (fgéég%%w
PCT/ GB02/ @ (t rifluoronethyl)phenyl]t h| ophene 3-car bal dehyde
(internediate 125, 1.0g) in THE (30mL). The reaction m xture was all owed
to anbi ent tenﬁe!r aturf;! sijgred for 3 hours and aqueous ammoni um chl ori de
added. The rea L was partiti oned wth et hyI acetate and the
organi c | ayer segthyht ed ) 3 P -Etri elithiop
et I ace organl c | ayers corrbl nes and extracted wth water and

W Eﬁ Box{idfe over sodiumsulfate. The crude product was purified
by SPE (Sl cartri dge) usi ng cycl ohexane: ethyl acetate m xtures as eluents
to give the title conpound as a creamsolid. 10 HPLC Rt=3.5 m nutes

| ntermedi ate 1%'Z|e title compound was prepared using a method analogous to that used
for the preparation of ethyl 3-(bromomethyl)-5-[4-
15 (trifluoromethyl)phenyljthiophene-2-carboxylate (intermediate 43) using methyl
3-methyl-5-[4-(trifluoromethyl)phenyljthiophene-2-carboxylate (intermediate
131).
'H NMR (CDCl3) 7.73 (d, 2 H), 7.68 (d, 2 H), 7.45 (s, 1H), 4.92 (s, 2H),
3.94 (s, 3H).
20

Intermediates 133-138 were prepared using intermediate 133 by
methods analogous to those described above for the preparation of intermediate
46
25
Intermediate 133

{5-[4-(trifluoromethyl)phenyl]-3-[(isopropylthio)methyl]thien-2-
yl}methanol

30
The title compound was prepared using methyl 3-(bromomethyl)-5-[4-
(trifluoromethyl)phenyl]thiophene-2-carboxylate  (intermediate 132) and
isopropylthiol.



phenyl {5-[4-(trifluoronethyl)phenyllthien-3-yl}nmethanol 15 The title
conpound was prepared using a nethod anal ogous to that used for the

prepar at iwo 0009259 5- [ 4- (tri fl uor omet hyl ) phenyl ] t hi en- 3- yl petrtcBoelo2152
(internmediate 126) using

4-[14-(trifluoronethyl)phenyl]thi ophene-3-carbal dehyde (internedi ate 125)
and phenyl nmagnesi um brom de. 20 HPLC Rt=3.8 mnutes Internediate 128
5-[4-(trifluoronethyl)phenyllthi ophenél 2-carbal dehyde 25 The title conpound
was prepared using a method anal ogous to that used for the preparation of
4-14-(trifluoronethyl)phenyl]thi ophene-2-carbal dehyde (internediate 37)

usi ng 2-br onot hj = h- b e e and 4 trifl u orgnethyl benzene
boroni ¢ aci d. @Fﬁ&&ggséoﬁ%%ggd’@f@f%ﬁs’aﬁ%6 1591 H), 4-80y(3v 2R),

1-{5-[4- (t3.79(si Hiye2.82| (nmheRY) 1.80i(d/6 H).®l } et hanol WO 02/ 092590

PCT/ GB02/ 02152 75 The title conpound was prepared using a nmethod anal ogous

to that used for the preparation of
1-{5-[4-(trif|dﬂ!ﬁlﬂEﬂ]&.@.&ényl]thien-S-yl}ethanol (i ntermedi ate 126)

usi Bg 5-[4- (triklidqesiied LWZ-CEW bal dehyde (internediate
128) and net hil 1gNes DI ont Je. =3.6 mnutes Internediate 130
143- et hy (trimet gﬂﬂﬁﬁ!ﬁ@&ﬁ&lﬂ%ﬁdﬂ}&ﬂ&ﬂtﬂﬁl- 2-yl }ethanol 10 The title
conmpound was prepared using a nethod anal ogous to that used for the

(i ber medi at . 13 TE; Griaotnd WA Bronerbl; e Pacatsi S e e Y siene. 2-
car bal dehytiiflupramethybphenyd]tmiépheme2rerbgxylateg (intarvediate m 182) aad HPE®G-Rt =3. 8
M QYL €S trimethylphenol.
'"H NMR (CDCly) 7.70 (d, 2 H), 7.64 (d, 2 H), 7.38 (s, 1 H), 6.96 (d, 1 H),
6.89 (d, 1 H), 4.83 (s, 2H), 4.79 (s, 2 H), 2.27 (s, 3 H), 2.25 (s, 3 H), 2.21 (s, 3
H).

156 Intermediate 135 _
{3{[(2-isopropyl-6-methylpyrimidin-4-yl)oxylmethyl}-5-[4-
(trifluoromethyl)phenylithien-2-yI}methanol

The title compound was prepared using methyl 3-(bromomethyl)-5-[4-
20 (trifluoromethyl)phenyljthiophene-2-carboxylate (intermediate 132) and 2-
isopropyl-6-methyl-4-pyrimidinol.

"H NMR (CDCl;) 7.66 (d, 2 H), 7.62 (d, 2 H), 7.40 (s, 1 H), 6.45 (s, 1 H),
5.49 (s, 2H), 4.53 (s, 2 H), 3.09 (m, 1 H), 2.47 (s, 3 H), 1.32 (d, 6 H).

25
Intermediate 136
furyl}methanol
30 The title compound was prepared using methyl 2-(bromomethyl)-5-[4-

(trifluoromethyl)phenyl]-3-furoate (intermediate 44) and 2-quinolinethiol.

HPLC Rt=4.0 minutes
35



I nternedi ate 130

3-nmethyl -5-r4-(trifluoronethyl)phenvl|thiophene-2-carboxylic acid 20 The
title compoundorsas prepared using 3-nethyl-5-[4- PCT/GB02/02152
(trifluoronethyl)phenyl]thi ophene-2-carbal dehyde (internediate 74) by a

met hod anal ogous to the preparation of
4-[4-(trifluoronethyl)phenyl]thiophene-2- carboxylic acid (internediate
38). 25 HPLC Rt=4.0 mnutes Internedi®&te 131 30 nethyl

3-nmet hyl -5-F4-(trifluoronethyl)phenvl|thiophene-2-carboxylate A m xture of
3-nmethyl -5-[4-(trifluoronethyl)phenyl]thi ophene-2-carboxylic acid

(internedi ate 3'3 , 8. I o, et hanol (300nl) was heated at 30C and

hydr ogen chl ori-&ﬁgﬁg&i&d t hrough the m xture. The reaction m xture was
35 then stirred2d{(3phényl-1l4+1,224-thiazob5- ted with further
hydr ogen )04 °..°.o n- ] 2 , e gas. The reaction m xture
was stirre ‘ ;

Ot —er 10 65—t cool ed and concentrated. The
resulting precipitate was filtered and yjngd with cycl ohexane to give the
title conpound as a solid. 5 'H NVR (GD3ODy @. {d, 2 H, 7.70 (d, 2 H,
7.41 (s, 1H), 3.86 (s, 3H), 2.55 (s ¥ H. I pdi at e 132 et hyl
3-(bronmonet hyl ) -5-F4-(trifl uororrew;f"phenyl | t ki ophene-2- 10 carboxyl ate
The title conpound was prepared u g a nmet hod anal ogous to that used for
t hegpreparation of ethyl 3-(brononethyl)-5-[4- 15

(trrfluoronet h%_l ) bhenyl ] t hi ophene- 2- car boxyl ate (internedi ate 43) using

met hyl 3- net hy|The fitle (eampoung ovas wyenaradnysing hinethhd n2-(roomrbethy) -4
(inter ”Ed'(ﬁﬂﬁo&o&bﬁéﬂwygbIg%%-(flg@%@)(in?erﬁ%cﬁﬁe 44\ and '3 BRehfi-1,3 4 Hriazbie?c (S

1), 492 @i
10
HPLC Rt=3.6 minutes
Intermediate 138
{2-{[4-(4-methoxyphenyl)piperazin-1-ylimethyl}-5-[4-
16 trifluoromethyl)phenyl]-3-furyl}methanol
The title compound was prepared using methyl 2-(bromomethyl)-5-[4-
(trifluoromethyl)phenyl]-3-furoate (intermediate 44) and 1-(4-
methoxyphenyl)piperazine.
20 ‘
HPLC Rt=3.1 minutes
Examples
25 Example 1:

ethyl{2-methy|-4-[({5-[4-(trifluoromethyl)phenyi]-3-

furylimethyl)thiolphenoxy}acetate
A solution of {5-[4-(trifluoromethyl)phenyl]-3-furyljmethanol (0.15g) in
tetrahydrofuran (15ml) stirred at 0°C was treated with tributylphosphine (0.2ml),
30 as solution of ethyl (4-mercapto-2-methylphenoxy)acetate (0.150g) in
tetrahydrofuran (2ml) and finally azodicarbonyldimorpholide (0.204g) . The
reaction was allowed to warm to ambient temperature and stirred for 18 hours.




20 Internedi ates 133-138 were prepared using internediate 133 by nethods
anal ogous to those descri bed above for the preparation of internediate 46
25 | nt er re0icane2s53B3 PCT/GB02/02152
{-[4-(trifluoronethvl)phenvll-3-F(isopropylthio)nethyllthien-2- yl}mnmethanol
30 The title conpound was prepared using nethyl 3-(brononethyl)-5-[4-
(trifluoronethyl)phenyl]thi ophene-2-carboxylate (intermediate 132) and

i sopropyl thiol. W 02/092590 PCT/ GB02/%2152 77 'H NMWVR (CbCI3) 7.66 (d, 2
H, 7.61 (d, 2 H, 7.26 (s, 1 H, 4.80 (s, 2H), 3.79 (s, 2 H, 2.92 (m 1
H, 1.30 (d,6 H.= Internediate 134 5

hI henvl | -3-F(2 3, 6 .
71 et hy! S SRGFRE M1 RBRMIAIea 3 s esite subiecter toean: anpsei ek b
repared ussimg ethetl metae(mmmm HijHe) otggnic phase was dried over magnesmm
t

i “26‘%“?%%%{‘@ (b} ROBEPTRRSC exdctpion 3 e, LB Wdls Hiheh gl

byHflasly rpa cnron)atogr@psy wsing 1a 1gyclohesang:ethyl igcetate7¢h: ()5 as2 H) ,
%Ib&nttag?\?eﬂ%tlt%ébm gurid (s, 3 H. 15 Internediate 135

{3 {[(2-1isopropyl-6-nethyl pyri mi d i n-4-yl )oxyl nethyl}-5-[4-
(trifluoronethvl)phenyllthien-2-vl}nmethanol The title conpound was .
prepared usi ng Esedrhple 2: ( brormnet hyI )-5-[4 20
(trlfluororreth 11%9 ik | at
|sopropyl

(s,
(s,

(. Nochy

:gi nternedi ate 132) and 2-
*7.66 (d, 2 H), 7.62 (d, 2

7. 40 (fggl]mg; yﬁMg@ xy}gcetlc acid
10 A mixture of ethyl {2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thiolphenoxy}acetate (example 1, 0.050g) in tetrahydrofuran (4ml)
and 2M aqueous sodium hydroxide (4ml) was stirred at 60°C for 2 hours. The
solvent was evaporated and the residue partitioned between ether and water;
the aqueous layer was acidified using 10% w/v aqueous citric acid and the then

15 extracted thrice with ethyl acetate. The combined ethyl acetate solutions were
dried over magnesium sulfate and evaporated to give the title compound.

m/z (M-H)'=420
HPLC Rt=4.6 minutes
20
The following compounds were prepared by analogous methodology to
that described for the preparation of examples 1 and 2.

Example 3:
25 ethyl{2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thio]phenoxy}acetate
Prepared from intermediates 4 and 24

Example 4:
30 2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl¥methyl)thio]phenoxy}acetic acid
Prepared by hydrolysis of example 3
m/z (M-H)'=434
HPLC Rt=5.1minutes
35



5.49 (s, 2H), 4.53 (s, 2 H, 3.09 (m 1 H, 2.47 (s, 3 H, 1.32 (d, 6 H.
25 Internediate 136 {2-[(guinolin-2-ylthio)nmethyll-5-

4- (trifl wwooawdisyd ) phenyl | - 3- furvl }nethanol 30 The titl e pcargrmaneiseas
prepared using nethyl 2-(brononethyl)-5-][4-
(trifluoronethyl)phenyl]-3-furoate (internediate 44) and 2-qui nolinethiol.
HPLC Rt=4.0 mi nutes 35 WD 02/092590 PCT/ GB02/02152 78 Intermediate 137
(24[ (3-phenyl -1 H 1, 2, 4-tri azol - 5-yl )&hi ol met hyl } - 5-[ 4-
(trifluoronethyl)phenyll-3-furvl}methanol Ho Nog\ | F FF 5 The title
conpound was prepared using nethyl 2-(brononethyl)-5-[4-

(trifluoronet h%g&heg&j -3-furoate (internediate 44) and
3-phenyl -1,2,4 5-thiol. 10 HPLC Rt=3.6 m nutes Internediate 138
{24[ 4- (4- et ho>e1bﬂeﬁ2vm hyle4-§({ 8améthyil5nft-ftsiflioForhétlil)phenyl]-2-

(trifluor hanol The title conpound was prepared
usi ng net i mﬂ hén R?)YA‘%?@\{ rifluoromethyl)phenyl]-3-furoate

(intermediate szr)%parre@i f16m4ntemeﬁmwham¢l%| perazine. 20 HPLC Rt=3.1
i ngt es

Example 6: _
2-methyl-4-[({3-methyi-5-[4-(trifluoromethyl)phenyl]-2-

furylymethyl)thio]lphenoxy}acetic acid
Prepared by hydrolysis of example 5
10 m/z (M-H)'=436
' HPLC Rt=4.8 minutes

Example 7:
ethyl {2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-2-
15 furylimethyl)thio]phenoxylacetate

Prepared from intermediates 4 and 26

Example 8:
{2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-2-

20 furylimethyl)thio]lphenoxy}acetic acid

Example 9: }
ethyl {2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]lthien-3-

yl}methyl)thio]phenoxyl}acetate

25 Prepared from intermediates 4 and 29

Example 10:
2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-

thienyl}methyl)thio]phenoxy}acetic acid
30 Prepared by hydrolysis of example 9
HPLC Rt=4.3 minutes
m/z (M-H)=448

Example 11:



Exanmpl es 25 Exanple 1:

ethyl {2-methyl -4-[((5-[4-(trifluoronethyl)phenyll-3-

furyl } metweloptoiised phenoxy} acetate A sol ution of PCT/GB02/02152
{5-[4-(trifluoromethyl)phenyl]-3-furyl}nethanol (0.15g) in tetrahydrofuran
(15nl) stirred at OC was treated with tributyl phosphine (0.2nl1), 30 as

sol ution of ethyl (4-nmercapto-2-net hy%{)henoxy) acetate (0.1509) in
tetrahydrofuran (2ml) and finally azodi carbonyl di nor pholide (0.204g) . The
reaction was allowed to warmto anbient tenperature and stirred for 18
hours. WO 02/ 092590 PCT/ GB02/ 02152 79 The solvent was evaporated and the
resi due subj ectg vlt VL tRY ) et te and water. The
organi ¢ phase 2y SttHH 257 i sol ated after

evapor at i dﬂ}_m}ﬂmm_@mw her pur| fi ed by fI ash col um
chr omat ogr aphy N@gg&gfggn%ﬁg@;%a@egh@ﬁd Fgetate (5:1) as 5 eluent to give

the title conpoun
2-methyl -4-[ ({5-[4-(trifluoronethyl)phenyll-3-
furgl }met hyl) t lE@inipRMY} acetic acid 10 A m xture of ethyl

{2-met hyl -4-[ ( | [ th.yl - 3.
furyl } met hyl ) t FFOTPRERTNFE NYY-4350g) in tetrahydrofuran
(4 ) andh thsi ntldm dm) was stirred at 60C for 2

hours. The sol residue partitioned between
et her and vvaterpng% ayer \?\g?sléggl di fied using 10% w v aqueous

citric acid anﬁﬁh@ﬁtﬁ@% fmmuée(&ract ed thrice with ethyl acetate. The

cogbi ned et hyl ngeqheig=49Futions were dried over magnesiumsulfate and
evaporated to give the title compound. mz (MH"=420 HPLC Rt=4.6 m nutes
20 The foll owi ng conpounds were prepared by anal ogous nethodol ogy to that
descri bed for Exanpleptd:ati on of exanples 1 and 2. Exanple 3:

ethyl {2-methyl-4-[({3-methyl-5-[4-(trifluoromethyl)phenyllthien-2-
yl}methyi)thio]phenoxy}acetate

15 Prepared from intermediates 4 and 24

Example 14:
{2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thiolphenoxy}acetic acid
20 Prepared by hydrolysis of example 13
HPLC Rt=5.1 minutes
m/z (M-H)'=435

Example 15:
25 Ethyl {2-methyl-4-[({3-methyl-4-[4-(trifluoromethyl)phenyl]thien-2-

ylimethyl)thiolphenoxy}acetate

Prepared from intermediates 4 and 36

Example 16:
30 2-methyl-4-[({3-methyl-4-[4-(trifluoromethyl)phenylithien-2-

I}methyl)thio]lphenoxy}acetic acid
Prepared by hydrolysis of example 15
HPLC Rt=4.0 minutes
m/z (M-H)=451
35



25 ethyl {2-methyl -4-[ ({2-nmet hyl -5-[4-(trifluoronethyl)phenyll - 3-

furyl }met hyl )t hi ol phenoxy}acetate Prepared frominternedi ates 4 and 24
Exanpl e 4wo030/092520 et hyl - 4-[ ({2-met hyl -5-[4- (tri fl uor onet rgir)groenyisk- 3-
furyl }met hyl )t hi ol phenoxy}acetic acid Prepared by hydrolysis of exanple 3
mz (MH)"=434 HPLC Rt=5.1 m nutes 35 WO 02/092590 PCT/ GB02/02152 80
Exanpl e 5: ethyl {2-nmethyl-4-[({3-nmethyl-5-[4-(trifluoronethyl)phenyll-2-
furyl } met hyl )t hi ol phenoxy}acetate Prepared frominternediates 4 and 25 5
Example 6: {2-methyl-4-[({3-methyl-5-[4-(trifluoronethyl)phenyll -2-

furyl } met hyl )thi ol phenoxy}acetic acid Prepared by hydrolysis of exanple 5

10 mz (MH" %&%ﬁ%Sm’nutes Exanple 7: ethyl
{2-met hyl - 4-[ ({ | uor onret hyI)phenyII-2 15
it F2-amé

furyl } met hyl )t retoyad{io¢is 2 : > - Jut -26
Exanpl e 8:9.fifst ridkvid £e4 (trlfluororrethyl)phenylI-2 20
furvl } met acid Exanple 9: ethyl
{2- met hyl - 4- [({'?Jepatqqfrwunwm@étaﬁ%ﬁ*m@ | t hi en- 3-
5
Example 18:

2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]thien-3-
yl}methyl)thiolphenoxy}acetic acid
Prepared by hydrolysis of example 17

10
HPLC Rt=4.6 minutes
m/z (M'H)=451

Example 19:
16 ethyl[4-({[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyllmethyl}thio)- .

2-methylphenoxy]acetate
Prepared from intermediates 4 and 30

Example 20:
20 [4-({[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furylimethyl}thio)-2-

methylphenoxy] acetic acid
Prepared by hydrolysis of example 19

m/e (M-H)=455/457
25 HPLC Rt=4.5 minutes

Example 21:
ethyl{2-methyl-4-[({2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyl]-3-

30 furyl}methyl)thio]lphenoxy}acetate

Prepared from intermediates 4 and 31

Example 22:
2-methyl-4-[({2-({trifluoromethyl)-5-[4-(trifluoromethyl)phenyl]-3-
35 furylymethyl)thiolphenoxyl}acetic acid




yl } met hyl ) t hi ol phenoxy}acetate 25 Prepared frominternmedi ates 4 and 29
Exanple 10: 2-nethyl-4-[({5-[4-(trifluoronethyl)phenyll-3

t hi enyl } nwologloy1she ol phenoxy}acetic acid 30 Prepared by hydmatBriosisof
exanple 9 HPLC Rt=4.3 minutes mlz (MH)-=448 Exanple 11: WO 02/ 092590

PCT/ GB02/ 02152 81 et hyl
{2-nethy|-4-[({5-[4-(trif|uoronethyl)gﬂenylIthien-2-

yl } met hyl ) t hi ol phenoxy}acet at e Prepar frominternediates 4 and 28 5
Exampl e 12: 2-nethyl-4-[((5-[4-(trifluoronethyl)phenyll -2-

t hi enyl } net hyl ) t hi ol phenoxy}acetic acid Prepared by hydrol ysis of exanple
11 HPLC Rt =5b. .Ut 0 z.( "=437 ., Exanpl e 13: ethyl

{2-net hyl - 4- ({s’%ﬁ‘ﬁ*ﬁ éY‘f@V(S{Srﬁ%&%‘PRJF%&%w ) phenyl I t hi en- 2-

yl }met hyl ) t hi ol phenoxy}acetate 15 Prepared frominternedi ates 4 and 24
Exampl e 14: {ZTHERNﬁHzgah?{Z-nethyl-5-[4-(trif| uor onet hvl ) phenyl | - 3-
furvl }met hyl )t hi ol'phenoxy}acetic acid 20 Prepared by hydrol ysis of exanple
13 HPLC Rt =5. ﬁ%‘ﬁlﬁtéﬂx- Utes H) " =435 Exanpl e 15: 25 Et hy]

{2-gethyl -4-[({3-nethyl-4-[4-(trifluoronethyl)phenyllthien-2-

Example 23:

ethyl{2-methyl-4-[({2-methyl)-5-[4-chlorophenyl]-3-
furyl}ymethyl ]thio|ghehoxy }acetate

10 Prepared from intermediates 4 and 32
Example 24:
[4-({[5-(4-chlorophenyl)-2-methyl-3-furylmethyl}thio)-2-
methylphenoxylacetic acid
Prepared by hydrolysis of example 23
15 m/z (M-H)=402
HPLC Rt=5.2 minutes

Example 25: v
ethyif2-methyi-4-({3-methyl-5-[5-(trifluoromethyl)pyridin-2-yilthien-2-

20 I}methoxy)phenoxylacetate
Prepared from intermediates 7 and 79

Example 26‘:

trifluoromethyl IJthien-2-

25 I}methoxy)phenoxy]acetic acid
Prepared by hydrolysis of example 25
m/z (M-H)'=436
HPLC Rt=4.2 minutes

30 Example 27:
ethyl(4-{[5-(4-chlorophenyl)-2-methyl-3-furyllmethoxy}-2-

methylphenoxy)acetate
Prepared from intermediates 7 and 32

35 Example 28:



yl } met hyl ) t hi ol phenoxy}acetate Prepared frominternmedi ates 4 and 36

Exanpl e 16: 30

{ 2- met hylweo-pp9B9oret hyl - 4-[ 4- (trifl uoromet hyl)phenyl |t hi e®C2/GB02/02152

yl } met hyl ) t hi ol phenoxy}acetic acid Prepared by hydrolysis of exanple 15
HPLC Rt=4.0 minutes mz (MH-=451 35 WD 02/092590 PCT/ GB02/ 02152 82
Exanpl e 17: ethyl 84
[4-(([5-[4-(trifluoromnethyl)phenyll-2=nethyl-3-furvl|nethvl}thio)-

2- met hyl phenoxyl acetate Prepared frominternediates 4 and 42 5 Exanple 18:
{2-methyl -4-[ ({2-nmethyl -5-[4-(trifluoronethyl)phenyllth ien-3-

yl }met hyl ) t hi ol 1 [ i4l Ak € 5is of exanple 17 10
HPLC Rt=4.6 m 2 L = ethyi-a Q i yl

[ 4- ({[ 5- (4methyiphenexylasetic @cid f | uor onet hvl )-3-furvl I nethvl }thin)- .

2- et hyl phenoxyragafedt 15y d}ggggdoffé%ﬂ@tﬁ medi ates 4 and 30 Exanple 20:
20 [4-({[5-(4-%9 OM)E'Slgggé)- -(trifluoronethvl)-3-furvllnethvl}thio)-2-

met hyi phenoxyl ¢dM-H) 5 Prepared by hydrolysis of exanple 19 me

( M 8 - =455/ 457 HPLC Rt=4.5 minutes

Example 29:
ethyl[2-methyl-4-({2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyi]-3-

furyl}methoxy)phenoxylacetate
10 Prepared from intermediates 7 and 31

Example 30:
[2-methyl-4-({2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methoxy)phenoxylacetic acid
15 Prepared by hydrolysis of example 29
m/z (M H)=473
HPLC Rt=4.0 minutes

Example 31:
20 ethyl [2-methyl-4-({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methoxy)phenoxylacetate

Prepared from intermediates 7 and 24

25 Example 32:
2-methyl-4-({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methoxy)phenoxylacetic acid
Prepared by hydrolysis of example 31
m/z (M-H)=419
30 HPLC Rt=4.0 minutes

Example 33:
ethyl [2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyljthien-2- -

yl¥methoxy)phenoxylacetate

35 Prepared from intermediates 7 and 36




25 HPLC Rt=4.5 mnutes Exanple 21:

ethyl {2-nmethyl-4-[({2-(trifluoronethvl)-5-14-(trifl uoronethyl)phenyll-3-
30 furvl }wetohwbdsbhi ol phenoxy} acet ate Prepared from i nt er mediratBeg/odisand 31
Exanpl e 22:

2-methyl -4-[({2-(trifluoromethvl)-5-[4-(trifluoronethvl)phenyll-3- 35

furvl }met hyl )t hi ol phenoxy} acetic aci daé/\D 02/ 092590 PCT/ GB02/ 02152 83
Prepared by hydrolysis of exanple 21 "Mz (MH)-=489 HPLC Rt=4.9 mnutes 5
Exanmpl e 23: ethyl {2-nmethyl -4-[((2-nmethyl)-5- 4-chl orophenvl) - 3-

furyl } met hyl )t hi ol phenoxy}acetate 10 Prepared frominternedi ates 4 and 32
Exanpl e 24: [4-({[5-(4-chl orophenvl)-2-nethyl-3-furyll nethyl}thio)-2-

met hyl phenoxyl acetic _acid Prepared by hydrolysis of exanple 23 15 mz

(M H) - =402 HPLEXamRI®343 nutes Exanpl e 25:

et hyl [ 2-met hyl - -5 [4-{trifluerorithybhenyli@ien22- vI | t hi en- 2-
20 vl }meth L e_Prepare S nd 79 Exanple
26: [2- met agem i f1 uoromethyl)pyrid i n-2-vllthien-2-
25 9l } met hoxy) fPrepared by Aydolysis df éxapplee38 by hydrol ysis of exanple 25

m/z (M-H)'=435
HPLC Rt=4.2 minutes

Example 35:
10 ethyl[2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyl]-2-

furyl}methoxy)phenoxyJacetate

Prepared from intermediates 7 and 25

Example 36:
15 2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyl]-2-

furyl}methoxy)phenoxylacetic acid
Prepared by hydrolysis of example 35
m/z (M-H)'=419
HPLC Rt=3.9 minutes

20
Example 37:
ethyl3-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-
furyllmethoxy}phenyl)propanoate
Prepared from intermediates 7 and 30
25

Example 38:
4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyllmethoxy}-2-

methylphenoxy)acetic acid
Prepared by hydrolysis of example 37
30 m/z (MH)=439
HPLC Rt=4.4 minutes

Example 39:
ethyl[2-methyl-4-({2-methyl-5-[4-(trifluoromethyl)phenyl]thien-3-

35 ylimethoxy)phenoxylacetate




mz (MH)'=436 HPLC Rt=4.2 m nutes 30 Exanple 27:

et hyl (44[ 5- (4-chl orophenvl ) -2-net hyl -3-fu ryl | met hoxv}- 2-

met hyl phewoxy)gased at e Prepared frominternedi ates 7 and 32CTRSBoR0205pl € 28:

WO 02/ 092590 PCT/ GB02/ 02152 84 (4-{[5-(4-ch | orophenyl )-2-nethyl-3-fu

rvl I met hoxy}-2- nethyl phenoxy)acetic acid Prepared by hydrolysis of exanple

27 mz (MH"=385 5 HPLC Rt=4.5 m nuges Exanple 29: ethyl

[2-methyl -4-({2-(trifluoronmethyl)-5-[4-(trifluoronethyl)phenyll - 3-

furyl } met hoxy) phenoxyl acetate 10 Prepared frominternmediates 7 and 31
Exanpl e 30:

[ 2- met hyl - 4- ({ [ f1uoronet hyl ) phenyl | -3

furyl } net hoxy) ﬁm‘eér@é# gggﬂﬁgérg%él%at% é?ré%g?ed by hydrol ysis of exanple 29

mz (MH)"=473 HPLC Rt=4.0 m nutes Exanple 31: 20 et hyl

[ 2- met hyl - 4- ({ ZEx&in Mé46=[4 (tr| fl uor onet hyl )phenyl | - 3-

furyl } met hoxy) phe I|a %aﬁt&c from.i di s 7,and 24 25

Exanple 32: | L.. =C.-LiE ¥ehyl | - 3-

furyl } met metbyl am: ac aedi by hydrolysis of exanple 31

Prepared by hydrolysis of example 39
m/z (M-H)'=436
HPLC Rt=4.3 minutes

10 Example 41:
ethyl 2-(4-{[5-(4-chlorophenyl)-2-methyl-3-furyllmethoxy}-2-

methylphenoxy)-2-methylpropanoate
Prepared from intermediates 10 and 32

15 Example 42:
2-(4-{[5-(4-chlorophenyl)-2-methyl-3-furyllmethoxy}-2-

methylphenoxy)-2-methylpropanoic acid
Prepared by hydrolysis of example 41
m/z (M-H)=413
20 HPLC Rt=4.3 minutes

Example 43:

ethylz-methyl-2-[2-methyl-4-({2-methyl-5-|4-(triﬂuoromethyl)Qhenyl]-

3-furyl}methoxy)phenoxylpropanoate
25 Prepared from intermediates 10 and 24

Example 44:
2-methyl-2-[2-methyl-4-({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

- furyl}methoxy)phenoxylpropanoic acid
30 Prepared by hydrolysis of example 43
m/z (M-H) =447
HPLC Rt=4.3 minutes

Example 45:



mz (MH)"=419 30 HPLC Rt=4.0 m nutes Exanple 33: ethyl

2-nmet hyl -4- ({3-nmethyl -5- 4-(trifluoronethyl)phenyllthien-2-

| } met hoxypphemsy| acet ate 35 Prepared from i nternedi at es PCTAARD286159\0

2/ 092590 PCT/ GB02/ 02152 85 Exanple 34:

2-methyl -4-((3-nmethyl -5-[4-(trifluoromnethyl)phenyllthien-2-

I }rret hoxy) phenoxyl acetic acid 5 Prep?_; ed by hydrolysis of exanple 33 mz
(MH)"=435 HPLC Rt=4.2 m nutes Exanple 35: 10 et hyl

[ 2-met hyl -4- ((3-methyl -5-[4-(trifluoronethyl)phenyll-2-

furvl } met hoxy) phenoxyl acetate Prepared frominternediates 7 and 25 Exanpl e
36: 15 [2-met ;‘y th lé et 32 retfvi(4 (2L eHALBPGIBhIPBIAY | | - 2

furyl}neth CiTC acrd Fre oy 1y rorysrs-of exanple 35 mz
d tnif : 32, propanoate

et hyl 3- (4- {[5 (Iﬂreﬁbkéd ﬁ@hﬁﬁ)@r)rre&étb&ﬂb'a\mf@’{mt hvl) - 3-

furyl | met hoxy} phenyl ) propanoate Prepared frominternediates 7 and 30 25

Exanpl e 38:
(4-§[5-(4- chI orExdraple 462- (tri fl uoronet hvl) - 3 furyil met hoxy} - 2-

2-methyl-2-[2-methyl-4-({2-(trifluoromethyl)-5-{4-
{trifluoromethyl)phenyl]-3-furyl}methoxy)phenoxylpropanoic acid
Prepared by hydrolysis of example 45
m/z (M-H)'=501
10 HPLC Rt=4.4 minutes

Example 47:
ethyl 2-methyl-2-[2-methyl-4-({3-methyl-5-[4-

trifluoromethyl)phenyl]thien-2-yl}methoxy)phenoxy]propanoate
15 Prepared from intermediates 10 and 36

Example 48:
2-methyl-2-

2-yl}methoxy)phenoxy]propanoic acid
20 Prepared by hydrolysis of example 47
m/z (M-H)'=463
HPLC Rt=4.4 minutes

Example 49:
25 ethyl 2-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyllmethoxy}-2-

methylphenoxy)-2-methylpropanoate

Prepared from intermediates 10 and 30

Example 50: ,
30 2-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyljmethoxy}-2-

methylphenoxy)-2-methylpropanoic acid
Prepared by hydrolysis of example 49
m/z (M-H) =467
HPLC Rt=4.4 minutes

35



met hyl phenoxy) acetic acid Prepared by hydrolysis of exanple 37 30 mz
(MH"=439 HPLC Rt=4.4 m nutes Exanple 39: ethyl [2-nethyl

- 4- (( 2- mewbybiodespat- (tri fl uoronet hyl ) phenyl | thien-3- 35 PCT/GB02/02152

yl } met hoxy) phenoxyl acet at e WO 02/ 092590 PCT/ GB02/ 02152 86 Prepared from
I nternmedi ates 7 and 42 Exanpl e 40:

{2-methyl -4-f({2-nmethyl -5-f4-(trifl uogpmnet hvl ) phenyl I t hi en-3- 5

yl } met hoxy) - 2- met hyl phenoxy}acetic acird Prepared by hydrol ysis of exanple
39 mz (MH"=436 HPLC Rt=4.3 mnutes 10 Exanple 41. ethyl 2-(4-{

f 5- (4-chl orophenvl) - 2- net hyl - 3-fur vl | met hoxv} - 2-

et hyl phenoxy) - gx gropanoate Prepared frominternediates 10 and 32 15
Exanpl e 42: 2- (% I orophenlyl ) - 2-net hyl - 3-furvl | net hoxv} - 2-

net hyl phenoxy) - qﬁ%!ﬂﬁ!hlﬂiﬁ:&ﬁblﬁi&: hydrol ysis of exanple 41
mz (MH "adfldoréme eifylfthi8ni8lyfimethe3iib Kerfoxylpropanoate

et hyl 2-met hyl - 2-T2- e [-4-(T2Z- tnyl-%icle-(trlrlutl))r_o%mphenyll

3-f uryi } met hoxy) IR PRL B yesjh g%r ed frominternmedi ates 10 and
24 SExanpl e 44:

2-met hyl - 2-f 2- n@i&%&glé'&é.{ 2-met hyl -5-f4-(trifluoronethyl)phenyll-3

trifluoromethyl

-

3-yI}methoxy)phenoxylpropanoic acid
Prepared by hydrolysis of example 51
10 m/z (M-H)=463
HPLC Rt=4.4 minutes

Example 53:
ethyl 3-[4-({3-methyl-5-[4-(trifluoromethyl)phenyllthien-2-

15 IYmethoxy)phenyilpropanoate
Prepared from commercially available ethyl 3-(4-
hydroxyphenyl)propanoate and intermediate 36.

Example 54:
20 3-[4-({3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-

yl}methoxy)phenyllpropanoic acid
Prepared by hydrolysis of example 53
m/z (M-H)'=419
HPLC Rt=4.1 minutes

25
Example 55:
ethyl 3-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-
furyllmethoxy}phenyl)propanoate
Prepared from commercially available ethyl 3-(4-
30 hydroxyphenyl)propanoate and intermediate 30

Example 56:
3-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-

furyllmethoxy}phenyl)propanoic acid
35 Prepared by hydrolysis of example 55




furvl } met hoxy) phenoxyl propanoi c acid 30 Prepared by hydrolysis of exanple
43 mz (MH"=447 HPLC Rt=4.3 m nutes Exanple 45: W 02/ 092590

PCT/ GB02/ WDlB292587 et hyl 2-net hyl PCT/GB02/02152
-2-[2-nmethyl -4-((2-(trifluoronethvl)-5-[4-

(trifluoronethvl)phenvll-3-furyl} et hoxy) phenoxyl propanoate Prepared from
I nternmedi ates 10 and 31 5 Exanpl e 46: g92 met hyl

-2-[2-methyl -4-({2-(trifluoronmethvl)-5-[4

(trifluoronethvl)phenvll-3-furyl} et hoxy) phenoxyl propanoi c acid Prepared
by hydrol ysis of exarrpl e 45 mz (MH)"=501 10 HPLC Rt=4.4 m nutes Exanple
47: ethyl 2- met,J[:, pat hyl - 4- ((3-nethyl -5-14

(trifluoronmeth ﬁé enyI I t h| en 2-yl } met hoxy) phenoxyl propanoate 15 Prepared
fromintermedidd dmipites anpl e 48:

2-met hyl - 2-[ 2- rrethyl 4- ((3 met hyl -5-[4-(trifluoronethyl)phenyllthien-

yl } met hoxy)p NnoXx é.P.panoi c acid 20 Prepared by hydrolysis of exanple 47
z (MH) "=463 4 mnutes Exanple 49: 25 ethyl

(8- {[5-(4- chIejhwb&-cMB{[S-(@chlambhenyt)m(thﬂlq)oranfelhylll-lmmgmm

t

anp

hyl phegﬂéwﬁmlwlloga%wate Prepared frominternedi ates 10 and 30

2- (4 {[5 (4-chl orophenyl )-2-(trifluoronethvl)-3- furyI | met hoxy} - 2-
Prepared from intermediates 12 and 30

2-
m
2-
ne
Ex

10 Example 58:
3-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furylimethoxy}-2-
methylphenyl)propanoic acid

Prepared by hydrolysis example 57
15 m/z (M-H) =437
HPLC Rt=4.3 minutes

Example 59:

ethyl 3-[2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyljthien-2-
20 I}methoxy)phenyllpropanoate

Prepared from intermediates 12 and 36

Example 60:
-[2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyllthien-2-

25 ylimethoxy)phenyllpropanoic acid
Prepared by hydrolysis of example 59
m/z (M-H)'=433
HPLC Rt=4.3 minutes

30 Example 61:
ethyl(4-{2-[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyllethoxy}-2-

methylphenoxy)acetate
Prepared from intermediates 7 and 87

35 Example 62:



met hyl phenoxy) - 2- met hyl propanoi ¢ acid Prepared by hydrol ysis of exanple 49
mz (MH)-=467 HPLC Rt=4.4 minutes 35 WO 02/092590 PCT/ GB02/ 02152 88
Exanpl e 540 oewbasbo 2- et hyl - 2- [ 2- met hyl - 4- ({2- met hyl - 5- [ 4- PCT/GB02/02152
(trifluoromethyl)phenyilthien-3-yl}nethoxy)phenoxyl propanoate Prepared
frominternediates 10 and 42 5 Exanpl e 52:

2-met hyl - 2-[ 2-met hyl - 4- ((2- met hyl - 5- [gy (trifluoromet hyl)phenyl It hien-

3-yl } et hoxy) phenoxyl propanoi ¢ acid Prepared by hydrol ysis of exanple 51
10 Mz (MH)"=463 HPLC Rt=4.4 m nutes Exanple 53: ethyl

3-14-((3-methyl -5-[4-(trifluoromethyl)phenyllthien-2- 15

y! } met hoxy) phenylpisoRscstepRemARpatifaorsmetiL Sirhlethbayl-gb! e ethy!
3-(4- hydrox ne noat €. and T nternedr ate 36. EXanpr e :

3-[ 4- ((3- r@iﬁ&ﬂggﬂ&"vme"c-aﬁﬂm hyl ) phenyl I t hi en- 2-

a1 FPL G pr e 551 et hyl - - | CXaTPie 53 mz
3- (44 5- (4- chi &?&H@F@r&g-(t (i f1 uor onet hyl ) - 3-

5 HPLC Rt=4.3 minutes

Example 63:
ethyl {2-methyl-4-[({2-(2-pyridin-4-ylethyl)-5-[4-

(trifluoromethyl)phenyl]-3-furyl}methyl)thiolphenoxy}acetate

10 {2-(2-Pyridin-4-ylethyl)-5-[4-(trifluoromethyl)phenyl]-3-furyl}methanol
(intermediate 65, 0.59g) was dissolved in dry dichloromethane (4ml), cooled in
ice/water bath and treated with thionyl chloride (0.124ml). The reaction was
allowed to warm up to room temperature, stired for 2 hours and then
concentrated under reduced pressure. The residue was then dissolved in

15 acetonitrile (4ml) followed by sequential addition of potassium carbonate (0.47g)
and ethyl (4-mercapto-2-methylphenoxy)acetate (intermediate 4, 0.46g) and
allowed to stir overnight at room temperature. The reaction was concentrated to
dryness, partitioned between chloroform/water. The organic layer was dried
through a hydrophobic frit, concentrated under reduced pressure and purified

20 using SPE (Si cartridge) using dichloromethane:methanol: "880" ammonia
(196:3:1) as eluent to give the title compound as a pale brown gum.

'H NMR (CDCI3) 5 8.50 (d, 2H), 7.62 (2 x d, 4H), 7.18 (d, 1H), 7.13 (m,
2H), 7.09 (d, 1H), 6.62 (s, 1H), 6.59 (d, 1H), 4.61 (s, 2H), 4.24 (q, 2H), 3.64 (s,
25 2H), 2.85 (t, 2H), 2.74 (t, 2H), 2.22 (s, 3H), 1.28 (t, 3H)

Example 64:
{2-methyl-4-[({2-(2-pyridin-4-ylethyl)-5-[4-(trifluoromethyl)phenyl]-3-
'fugyl}methyl)thiolghenoxy}acetic acid hydrochloride

30 Prepared by hydrolysis of example 63

m/z (M-H)=525
HPLC Rt=3.8 minutes

35



furyl | met hoxy} phenyl ) propanoate Prepared from comercially avail abl e et hyl
3-(4 30 hydroxyphenyl ) propanoate and internedi ate 30 Exanple 56:

3- (4-{[ 5-wo-ehbmweophenvl )-2-(trifluoronmethyl)-3 PCT/GB02/02152

furyl | met hoxy} phenyl ) propanoi c acid 35 Prepared by hydrolysis of exanple 55
WD 02/ 092590 PCT/ GB02/02152 89 mz (MH)-=423 HPLC Rt =4.2 m nutes

Exanpl e 57: 5 ethyl

3-(44[ 5- (4-chl orophenyl)-2-(trifl uor offét hvl ) - 3-furvl | net hoxv} - 2-

met hyl phenyl ) propanoate Prepared fromintermediates 12 and 30 10 Exanple
58: 3-(4-{[5-(4-ch | orophenyl)-2-(trifluoromethvl)-3-furvll| nethoxv}-2-

T Y| L PRERcGRY L pESRBE Y prdpeg it Sh or BRI mSner S L7
3- [ 2- net hydescribed-faetheyprepalationtofiexample Gdt hyl ) phenyl | t hi en-2- 20
yl } met hoxy) phenyl | propanoate Prepared frominternedi ates 12 and 36 Exanple

60: 3-[2-nmethyl _-4-({3-nethyl-5-[4-(trifluoronethyl)phenyllthien-2- 25
yl } met hoxy) phergil!ﬁﬂhﬁﬁb ic acid Prepared by hydrolysis of exanple 59 niz

(M 1§) " =433 HPL CetRyFf4-f({2i[(isbpFopylthib)AstH-§-J4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thio]-2-methylphenoxy}acetate

Prepared from intermediates 4 and 56

10 Example 66:
2-[(isopropylthio)methyl]-5-[4-(trifluoromethyl)phenyi]-3-

furylimethyl)thio]-2-methylphenoxy}acetic acid

Prepared by hydrolysis of example 65
15 m/z (M-H)=509
HPLC Rt=4.5 minutes

Example 67:
ethyl {4-[({2-[(1H-benzimidazol-2-yithio)methyI]-5-[4-

20 (trifluoromethyl)phenyl]-3-furylymethyl)thio]-2-methylphenoxy}acetate

Prepared from intermediates 4 and 61

Example 68:

25 {4-[({2-{[(1H-benzimidazol-2-yimethyl)thiolmethyl}-5-[4-

trifluoromethyl)phenyl]-3-furyl}methyl)thio]l-2-methylphenoxylacetic acid

Prepared by hydrolysis of example 67
m/z (M-H)'=597
30 HPLC Rt=3.9 minutes

Example 69:
ethy! {4-[({2-{[(3,5-dimethylphenyl)thiolmethyl}-5-[4-

(trifluoromethyl)phenyl]-3-furyl}methyl)thio]-2-methylphenoxy}acetate

35 Prepared from intermediates 4 and 59




ethyl (4-{2-[5-(4-chlorophenyl)-2-(trifluoronmethvl)-3-furvllethoxy}-2-

nmet hyl phenoxy)acetate Prepared frominternediates 7 and 87 35 Exanple 62:
WO 02/ 09250028256@3B02/ 02152 90 PCT/GB02/02152
(4-{2-[5-(4-chlorophenyl)-2-(trifluoronethyl)-3-furyllethoxy}-2-

met hyl phenoxy) acetic acid Prepared by hydrol ysis of exanple 61 niz
(MH-=453 5 HPLC Rt =4. 3 m nutes ngle 63: ethyl

{2-met hyl - 4-[ ({2- (2- pyri di n- 4- vIetth? 5-[ 4-
rifluoronethyl)phenyll-3-furyl}nethyl)thiol phenoxy}acetate 10
{2-(2-Pyridin-4-ylethyl)-5-[4-(trifluoronethyl)phenyl]-3-furyl}nmethanol
(intermedi ate 65, 0.59g) was dissolved in dry dichloromethane (4m ), cool ed
in icetwater bath and treated with thionyl chloride (0.124m). The
reacti on was dExanwpde 70: war m up to roomtenperature, stirred for 2 hours

and then conce [, resi due was then
di ssol ved in 15@:;!@%:@? 1.}?64

acquent ial addition of
pot assi um :

g ie phenaxylatetivacidicet at e
(1 ntser nedi at e 4Pre@>a14éiﬂb epquro ,g gp\g)qa,ﬁge%gr over ni ght at room tenperature.
The reaction was CéMZ_Bn to dryness, partitioned between
chl or of or m wat P rgﬁm c layer was dried through a hydrophobic frit,
concentrat ed uridELCrl%tdtu(ﬁemlmJtessure and purlfled 20 using SPE (Si
cartridge) using dichloronethane: met hanol: "880" ammonia (196:3:1) as
eluent to give the title conpound as a pale brown gum 1H NWR (CDCI 3) S

8.50 (d, 2H), Exmmple 1y, 4H), 7.18 (d, 1 H), 7.13 (m 2H), 7.09 (d, 1
D y .

H) 106. 62 (s, 1 dthyl & 3.64 (s, 25
2H), 2.85 . ZH Exarrpl e 64:
{2- met hy| -A5EI8TY 2L : PNy d-methyiphenoxylacetate yll-3-

furvl}nethyl)thlolphenoxy}acetlc acid hydrochlorlde
Prepared from intermediates 4 and 60

15 Example 72:
{4-|({2:{|(2,4-diﬂuorophenyl)thio|methyl[-5-|4-

(trifluoromethyl)phenyl]-3-furyl}methyl)thio]-2-methylphenoxylacetic acid
Prepared by hydrolysis of example 71
m/z (M-H)=579
20 HPLC Rt=4.6 minutes

Example 73:
ethyl {4-[({2-{[(2-furylmethyl)thiolmethyl}-5-[4-

(trifluoromethyl)phenyl]-3-furyl}methyl)thio]l-2-methylphenoxy}acetate

25 Prepared from intermediates 4 and 58

Example 74: .
4-[({2-{[(2-furyimethyl)thiolmethyl}-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]l-2-methylphenoxylacetic acid
30 Prepared by hydrolysis of example 73
m/z (M-H) =547
HPLC Rt=4.5 minutes

Example 75:



30 Prepared by hydrolysis of exanple 63 mz (MH) "=525 HPLC Rt =3.8 m nutes
35 WO 02/ 092590 PCT/ GB02/ 02152 91 The follow ng conpounds were prepared in
an anal ogwoa2mmsoer to that described for the preparati orcofGezamsbe 61
Exanmpl e 65: 5 et hyl
{4-1({2-[(isopropylthio)nmethvl|-5-[4-(trifluoronethyl)phenyil-3-

furyl }met hyl)thiol-2- nethvlphenoxv}acetate Prepared frominternedi ates 4
and 56 10 Exanpl e 66:

{4-1({2- [(|sopropylth|o)nethvlI-5-[4-(tr|fluoronethyl)phenylI-3-
furyl}methyl)th ioI-2-netthphenoxv}acetic acid Prepared by hydrol ysis of

exanple 65 15 =509 HPLC Rt =4. 5 m nut es Exanple 67: ethyl
{4-[({2-[(1 H R §(benzyithio)meth) uopomethyl)phenyl]-3-

(trifluor Cfﬁit]‘/lhﬂi@lﬂ'd)] 2-3né ﬂl- 2- met hvl phenoxv} acet at e
g df 68: 25 {4-[((2-{[(1
i+ bengi m dazol - JepPHEt | h@h'mﬁrm otRs AARBE (4-T (21

(trifluoronmethyl)phenvll-3-furyl}nethyl)thiol-2-nmethvl phenoxv}acetic acid
Pregared by hydg Ié f exanple 67 mz (MH"=597 30 HPLC Rt=3.9 m nutes
Exanpl e 69: et ‘(‘@24 3.5-di rret hyl henyl )th| ol rret hyI

(trifluoroneth DE ..'v”.aun HO IOl a2etate 35
Prepar ed fﬂmtmﬁhmﬁ-méj_y_lﬁlﬁfﬁbx@?aceﬂc acld

Prepared by hydrolysis of example 75

m/z (M-H) =557

10 HPLC Rt=4.6 minutes

Example 77:
ethyl {4-[({2-{[isopropyl(methyl)amino]methyl}-5-[4-

trifluoromethyl)phenyli]-3-furyl}methyl)thio]-2-methylphenoxy}acetate
15
Prepared from intermediates 4 and intermediate 88.

Example 78:
4-[({2-{[isopropyl(methyl)Jamino]methyl}-5-[4-
20 (trifluoromethyl)phenyl]-3-furyl}methyl)thio]-2-methylphenoxy}acetic acid
: Prepared by hydrolysis of example 77
m/z (M-H)'=506
HPLC Rt=3.2 minutes

25 Example 79:
ethyl {2-methyl-4-[({2-(phenoxymethyl)-5-[4-(trifluoromethyl)phenvyl]-

3-furyl}methyl)thiolphenoxy}acetate

Prepared from intermediates 4 and 55

30 Example 80:
{2-methyl-4-[({2-(phenoxymethyl)-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]phenoxyl}acetic acid
Prepared by hydrolysis of example 79
m/z (M-H)'=527
35 HPLC Rt=4.5 minutes




WO 02/ 092590 PCT/ GB02/ 02152 92 Exanple 70:

{4-1({2-{[ (3, 5-di net hyl phenyl )t hi ol net hvl } - 5-[ 4-

(trifl uorwomtiovisyphenvil - 3-furvl }met hyl )t hi ol - 2- met hvl pheronigeestise aci d

5 Prepared by hydrolysis of exanple 69 mz (MH"=571 HPLC Rt=4.8 m nutes
Example 71: 10 ethyl {4-[((2-{[(2.4-difluorophenyl)thiolnethvl}-5-[4-
(trifluoronethvl)phenvil-3-furvl}net h%g) t hi ol - 2- net hvl phenoxv}acet at e
Prepared fromintermnmedi ates 4 and 60 Exanpl e 72:

{4-[({2-{[ (2, 4-di fl uorophenyl )t hiol nmethvl }-5-[ 4-
(trifluoromethvl)phenvl|-3-furvl}methvl)thiol-2-nmethvl phenoxv}acetic acid
Prepared by hydrolysis of exanple 71 mz (MH)-=579 20 HPLC Rt=4.6 m nutes

Exampl e 73: ethyl {4-[({2-{[(2-furylmethyl)thiolnnethyl}-5-[4-
(trifluoroneth = 3-furvl } net hyl -thlol - 2- met hyl phenoxy}acetate 25

Prepared from igthgl {EHeth9E44({2 0 methFEHeN , -5.[4-
{4-[({2-{[32-1@ g A(;(!{I?[etrm' e 4;ﬂ%azﬁ oA enyi 1 -3
furvl } met A e Mi@é@lﬂ) higJphenaxylacefatey by hydrol ysis of
exaBple 73 mz (MH-=547 HPLC Rt=4.5 m nutes Exanple 75: WD 02/092590

(41 (2. [ (benzoF ERPE REORPIeTRptes AN anetnyi ) phenyi1-2.

Example 82:
2-methyl-4-[({2-{[methyl(phenyl)Jamino]lmethyl}-5-[4-
10 trifluoromethyl)phenyl]-3-furyl¥methyl)thiolphenoxy}acetic acid

Prepared by hydrolysis of example 81
m/z (M-H) =540
HPLC Rt=4.7 minutes

15
Example 83:
ethyl {4-[({2-isobutyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]-2-methylphenoxy}acetate
20 Prepared from intermediates 4 and 68

Example 84:
2-isobutyl-5-f4-(trifluoromethyl)phenyl]-3-furylymethyl)thio]-2-
methylphenoxyl}acetic acid
25 Prepared by hydrolysis of example 83
m/z (M-H)'=477
HPLC Rt=4.7 minutes

Example 85:
30 ethyl {2-methyl-4-[({2-[2-(4-methylphenyl)ethyl]-5-[4-

(trifluoromethyl)phenyl]-3-furyl}methyl)thiolphenoxy}acetate
Prepared from intermediates 4 and 66

Example 86:



furyl }met hyl )t hiol - 2-nmet hvl phenoxv}acetate Prepared frominternedi ates 4
and 54 5 Exanple 76: {4-[({3-[(benzvlithio)nmethvl|-5-[4-(trifluoronethyl)
phenyl | t Wer2/m892590 } met hyl ) t hi ol - 2- met hvl phenoxv} aceti c acipdTiyBIp@azEsed by
hydrol ysis of exanmple 75 mz (MH)-=557 10 HPLC Rt=4.6 m nutes Exanple
77: ethyl {4-[((24[isopropyl (nmethyl)am nol nmet hyI }-5-[4-
(trifluoronethvl)phenvil-3-furyl}net hér)t hi ol - 2- met hvl phenoxv}acetate 15
Prepared frominternmedi ates 4 and i ntet nedi ate 88 Exanpl e 78:
{4-[({2-{[isopropyl (nmethyl)am nol net hyl }-5- 4 20
(trifluoromethvl)phenvil-3- furvI }rret hyl )thi ol - 2- met hvl phenoxv}acetic acid

Pr epared by hydrol i "=506 HPLC Rt=3.2 m nutes
25 Exanpl ey79y -4 'f'f— -met lrﬁen ethyl]-5-]4-

urvl } met hy n 0 romlntermewates an
Sofurt Loty b SIBHLTRR 8 e
{2- met hyl - 4- [ ({r@/z(MhE&RBRet hvl ) - 5-[ 4- (trifluoronet hyl ) phenyl | - 3-
furgl } met hyI)t B c acid Prepared by hydrolysis of exanple 79
m 25( M H)" —527%%]'%:%?)8\/&1%&@&% nutes WO 02/ 092590 PCT/ GB02/ 02152 94
Exanpl e 81:

Example 87:
ethyl {4-[({2-isopenty!-5-[4-(trifluoromethyl)phenyI]-3-

furyl}methyl)thio]-2-methylphenoxy}acetate

10 Prepared from intermediates 4 and 67

Example 88:
{4-[({2-isopentyl-5-[4-(trifluoromethyl)phenyl]-3-furyl}methyl)thio]-2-
methylphenoxy}acetic acid

15
Prepared by hydrolysis of example 87
m/z (M-H) =491
HPLC Rt=4.8 minutes
20 Example 89:
ethyl {2-methyl-4-[({2-{[methyl(2-phenylethyl)amino]methyl}-5-[4-
(trifluoromethyl)phenyl]-3-furyl}methyl)thio]phenoxylacetate
Prepared from intermediates 4 and intermediate 89
25 Example 90:
{2-methyl-4-[({2-{[methyl(2-phenylethyl)amino]methyl}-5-[4-
(trifluoromethyl)phenyl]-3-furylimethyl)thio]phenoxy}acetic acid
hydrochloride
30 Prepared by hydrolysis of example 89

m/z (M-H)=568
HPLC Rt=3.5 minutes

Example 91:



ethyl {2-methyl-4-[({2-{rnmethvl (phenyl)am nol net hyl } - 5-r4-
(trifluoronethyl)phenvll|-3-furvl}nethyl)thiol phenoxy}acetate 5 Prepared
fromint ewosdiosdsee 4 and 57 Exanple 82: PCT/GB02/02152
{2-met hyl - 4-[ ({24r met hvl (phenyl ) am nol net hyl } -5-r4- 10
(trifluoronethvl)phenvll|-3-furvl}methyl)thiol phenoxy}acetic acid. Prepared
by hydrolysis of exanple 81 mlz (MH)"=540 HPLC Rt=4.7 mnutes 15 Exanple
83: ethyl {4-r((2-isobutyl-5-[4-(trifP&oronethyl)phenyll-3- fu rvl}nethyl
)th i ol-2-methyl phenoxy}acetate 20 Prepared frominternedi ates 4 and 68
Exanpl e 84:
{4-] ({2- |sobutyl 5- r4 (tl’lf| uororret thI)phenvI | - 3- furvI }rret hyI )th| ol - 2-
met hyI phenoxy} &€ ey H e iR SAWNIE pimesthpl}-5
ng* H) " : H4I77 ltlhﬁ’hé‘rd?he& t pietyIfhio ﬂzﬁbfﬁdacetate
met hy r met, er
(trifluoroneth Ir)eBﬁ - ¥ﬁ'fﬁ}ﬁc€%§ %ﬂﬁ/ ?ol phenoxy}acetate Prepared from
i ntermedi ates 4 and 66 Exanple 86: WD 02/ 092590 PCT/ GB02/ 02152 95

{2-get hyl - 4-r ({Exdripfétos®t hyl phenyl) et hyl | - 5- 4-
(trifluorometh * 3- fury;}rret hyl ) t hi ol phenoxy}acetic acid Prepared
by hydrolysis di= ridin<gsylmethyl)aminolmethyl}-5-[4-

(triﬂuoromethyl)phenyl]-3-furv|}methvl)th|o]phenoxy}acegc acid
hydrochloride

10 Prepared by hydrolysis of example 91
m/z (M-H) =555
HPLC Rt =3.3 minutes

Example 93:
15 ethyl {4-|({25[(3,5-dimethoxybenzyl)(methyl)aminolmethyl[-5-[4-

(trifluoromethyl)phenyl}]-3-furyl}methyl)thio]l-2-methylphenoxy}acetate

Prepared from intermediates 4 and intermediate 91

20 Example 94:
{4-[({2-{[(3,5-dimethoxybenzyl)(methyl)amino]methyl}-5-[4-

trifluoromethyl)phenyl]-3-furyl}methyl)thio]-2-methylphenoxy}acetic acid
Prepared by hydrolysis of example 93
m/z (M-H)=614
25 HPLC Rt =3.5 minutes

Example 95:

ethy! {4-[({2-{[cyclohexyl{methyl)amino]methyl}-5-[4-

trifluoromethyl)phenyl]-3-furylymethyl)thio]-2-methylphenoxyl}acetate
30

Prepared from intermediates 4 and intermediate 90

Example 96:



5 HPLC Rt=4.8 m nutes Exanple 87: ethyl
{4-1((2-isopentyl-5-[4-(trifluoronethyl)phenyll-3-

furyl } metweloptobsseb - 2- met hyl phenoxy}acetate 10 Prepared fromdéBieersedi at es
4 and 67 Exanple 88:

{4-r((2-isopentyl -5-[4-(trifluoronethvl)phenyll-3-furvl}nethyl)thiol-2-
nethylphenoxy}acetlc acid 15 Prepared by hydrolysis of exanple 87 niz
(MH) "=491 HPLC Rt=4.8 nminutes 20 Ex8hple 89: ethyl

{2-met hyl - 4-[ ({2-{[ et hyl ( 2- phenyl et hyl ) am nol et hyl }-5-[ 4-
(trlfluoronethvl)phenylI-3 furvl}nethyl)thiolphenoxy}acetate Prepared from

i ntermedi ates 4 di 9 25 Ex | e 90:

{2-met hyl -4-] ({ ¥ ! }-5-[4-

(trifluor thuignnb 3l ot 2hR }M@ix at%lldjamd

hydr ochl orH o%R f ared by hydrolysis o exarrp e HPLC
Rt=3.5m le 91: WO 02/092590 PCT/ GB02/ 02152 96 et hyI

{2-methyl -4-[ ({2-{[ et hyl (pyri di n-3-yl net hyl ) am nol net hyl }-5- 4-

(trigf | uoronet hM*rbBQ%B’b%hgxrf o¥d bﬁ%ﬁé?ﬁﬂ)lbtéy ol phenoxy}acetate Prepared from
I nt er medi at es 4;31 dr%

{ 2- met hyl - 4- [ ( (P4 )WAQ pyri di n- 3-yl net hyl ) ami-nol met hyl } - 5- [ 4-
(trifluoromet hHPpRORtA3.4 dnihutesl } met hyl ) t hi ol phenoxy}acetic acid

Example 97:
10 ethyl {4-[({3-[(isopropyithio)methyl]-5-[4-

(trifluoromethyl)phenyljthien-2-yl}methyl)thio]-2-methylphenoxy}acetate |

Prepared from intermediates 4 and 48

15 Example 98:
{4-[({3-[(isopropylthio)methyl]-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}methyl)thiol-2-methylphenoxy}acetic acid

Prepared by hydrolysis of example 97
20 m/z (M-H) = 525
HPLC Rt =4.7 minutes

Example 99:
ethyl {2-methyl-4-[({3-(phenoxymethyl)-5-[4-

25 (trifluoromethyl)phenyljthien-2-yl}methyl)thio]phenoxy}acetate

Prepared from intermediates 4 and 47

Example 100:

30 {2-methyl-4-[({3-(phenoxymethyl)-5-[4-(trifluoromethyl)phenyljthien-

2-yl}methyl)thiolphenoxy}acetic acid

Prepared by hydrolysis of example 99
m/z (M-H)'=543
35 HPLC Rt =4.6 minutes



hydrochl ori de 10 Prepared by hydrolysis of exanple 91 mz (MH)"=555 HPLC
Rt =3.3 mnutes Exanple 93: 15 ethyl

{4-] ({2- {WOI2b9mkvoret hoxvbenzvl ) (et hyl ) am nol net hyl } - 5- [ 4PCT/GB02/02152
(trifluoromethvl)phenvll-3-fury)}nethyl)thiol-2-nmethvl phenoxv}acetate
Prepared frominternediates 4 and internediate 91 20 Exanpl e 94:
{4-1({2-{[ (3, 5-di net hoxvbenzvl) (net hy] ) am nol net hyl }-5-[ 4-
(trifluoromethvl)phenvll-3-furvl}nethyl)thiol-2-nmethvl phenoxv}acetic acid
Prepared by hydrolysis of exanple 93 mz (MH-=614 25 HPLC Rt =3.5

m nutes Exanple 95: ethyl {4-[((2-{[cycl ohexyl (nmethyl)am nol met hyl }-5-[ 4-
(trifluoromethyl)phenvll-3-furvl}nethyl)thiol-2-nethvl phenoxv}acetate 30
Prepared frominternmediates 4 and internmediate 90 Exanple 96: WO 02/ 092590
PCT/ GB02/ 02152 Example 1012 {| cycl ohexy!l (met hyl ) ani nol net hyl } - 5-f 4-

(trifl uor omet ngthphenpld.1dehyyithidIRidiny sl ifiBrRoMme: L acid
hydrochl ori de Prepar.ed % ar ol ysrs PLC Rt
=3.4 m nut e -Zymet S.% I (i sopropyl thio)methyll-5-14-

(tr&fl uoronet hyl ) phenyl ]t hi en-2-vl }rret hyl') t hi ol - 2- met hvl phenoxy} acet at e

Prepared from 'ﬁ}gsépe‘%fjf'rgﬁeﬁt Hrdathté€4 and 46

Example 102:
{4-[({3-[(benzylthioLmetth]-S-[4-(triﬂuoromethyl)ghenyl]thien-z-
10 yl}methyl)thio]-2-methylphenoxy}acetic acid

Prepared by hydrolysis of example 101
m/z (M-H)'=573
HPLC Rt=4.7 minutes

15

Example 103:

ethyl {2-methyl-4-[({31[4-(triﬂuoromethy|)Qhenoxy]methxli-S-[4-

(trifluoromethyl)phenyl]thien-2-yl}methyl)thiolphenoxy}acetate

20 Prepared from intermediates 4 and 51

Example 104:
2-methyl-4-[({3-{[4-(trifluoromethyl)phenoxylmethyl}-5-[4-

(triﬂuoromethylQphenvllthien-2-yl}methyl)thiolghenoxy}acetic acid

25
Prepared by hydrolysis of example 103
m/z (M-H)'=611
HPLC Rt=4.5 minutes

30 Example 105:
ethyl {2-methyl-4-[({3-{[4-(2-phenylethyl)phenoxylmethyI}-5-[4-

(triﬂuoromethyl)ghenyl]thien-2-y|}meth1l)thio]ghenoxy}acetate

Prepared from intermediates 4 and 52

35



15 Exanpl e 98:
{4-1({3-[(isopropylthio)nmethyl]-5-f4-(trifluoronethyl)phenyllthien-2-

yl } met hyl woh2iogdse®- met hvl phenoxy}aceti c acid Prepared by rgdraBogses:2of
exanple 97 20 mz (MH- =525 HPLC Rt =4.7 mnutes Exanple 99: ethyl
{2- et hyl - 4d({3- (phenoxvnet hvl)-5-r4 25
(rifluoromethyl)phenyllthien-2-yl}nethvllthiol phenoxv}acetate Prepared
fromintermedi ates 4 and 47 Exanple 189: 30

{2-met hyl - 4- (({3- (phenoxvmet hvl )-5-[4-(trifluoronethyl)phenyllthien-

2-vl }met hvl I t hi ol phenoxv}acetic acid Prepared by hydrol ysis of exanple 99
mz (MH)-=543 35 HPLC Rt =4.6 m nutes WO 02/ 092590 PCT/ GB02/ 02152 98
Exanpl e 101: etkxample 106:3. [(benzyl t hi o) met hyl | - 5-

4- (trifluororret Pt oy ) Sthi-BMyyphenoxv} acet at e

{4-[ ({3-[ (¥ERES ahenviitlenzcplimethyliliolphenoxdaceticacidn- 2. 10
yl } met hyl ) t hi ol - 2- et hvl phenoxv}acetlc aC|d Prepared by hydr ol ysi s of

| 101 m t 15 Ex | 103: et hyl
{e)z(arfiggt ﬁyl 4- [({%re%))%éﬁ)wﬁ;ﬁ JJEBCO xé‘?élﬁenoxvle?ret hvl }-2?4-6 =

HPLC Rt=4.80 minutes

Example 107:
10 ethyl {2-methyl-4-[({3{[(4'-methyl-1,1'-biphenyl-4-yl)oxy]methyl}-5-[4-
(trifluoromethyl)phenyl]thien-2-yl}methyl)thiolphenoxyl}acetate

Prepared from intermediates 4 and 49:

15 Example 108:
2-methyl-4-[({3-{[(4'-methy}-1.1'-bi
(trifluoromethyl)phenyllthien-2-yl}methyl)thiolphenoxy}acetic acid

Prepared by hydrolysis of example 107
20 m/z (M-H)=633
HPLC Rt=4.8 minutes

Example 109: ‘
ethyl {2-methyl-4-[({3-{[methyl(phenyl)amino]methyl}-5-[4-
25 (trifluoromethyl)phenyl]thien-2-yl}methyl)thiolphenoxy}acetate

Prepared from intermediates 4 and 50

Example 110:
30 2-methyl-4-[({3-{[methyl(phenyl)aminolmethyl}-5-[4-

(trifluoromethyl)phenyl]thien-2-yl}methyl)thiolphenoxy}acetic acid

Prepared by hydrolysis of example 109
m/z (M-H) =556
35 HPLC Rt=4.6 minutes



(trifluoronethvl)phenvllthien-2-yl}nmethyl)thiol phenoxy}acetate 20 Prepared
frominternedi ates 4 and 51 Exanpl e 104:

{2- met hyl wo-939¢ [ 4- (tri fl uoronet hvl ) phenoxvl net hvl } - 5- [ #CT/GB02/02152
(trifluoromethvl)phenvllthien-2-yl}nethyl)thiol phenoxv}acetic acid 25
Prepared by hydrolysis of exanple 103 mz (MH)-=611 HPLC Rt=4.5 mi nutes
30 Exanpl e 105: ethyl
{2-nethy|-4-[({3-4[4-(2-pheny|ethyl)pﬂghoxvlnethvl}-5-[4
(trifluoronethvl)phenvllthien-2-yl}methyl)thiol phenoxy}acetate Prepared
frominternediates 4 and 52 35 WD 02/092590 PCT/ GB02/ 02152 99 Exanple
106: {2-nmethyl-4-[(f 34[4-(2-phenyl et hyl) phenoxyl net hyl }-5-14- .
(trifluoromethvl)phenvllthien-2-yl}methyl)thiol phenoxy}acetic acid 5
Prepared by hydexample1dl: exanple 105 mz (M H)-=648 HPLC Rt =4.80 mi nutes
Exanpl e 107: 1Gtat ¥4 i -

{2-met hyl -4-T ({ [ y y
(trifluor ! hlef s gtate o yl}nethyl)thlolphenoxy}acetate
frosllnternedlates 4 and 49 15 Exanpl e 108:

T A PR ) L

by hydrolysis of exanple 107 20 mlz (MH)"=633 HPLC Rt=4.8 m nutes

Pr epar ed

Example 112:
{4-[({3-ethyl-5-[4-(trifluoromethyl)phenyl]thien-2-yl}methyl)thio]-2-
10 methylphenoxy}acetic acid

Prepared by hydrolysis of example 111
m/z (M-H) =465
HPLC Rt=4.4 minutes

15
Example 113:
ethyl[4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-furylmethyl)thio]-
2-(trifluoromethyl)phenoxylacetate
20 To a mixture of zinc powder (0.357g) in ethyl acetate (8ml), stirred at

60°C, was added ethyl [4-(chlorosulfonyl)-2-(trifluoromethyl)phenoxylacetate
(intermediate 3, 0.541g) in portions. The reaction mixture was heated until the
sulfonyl chloride had been consumed, then dichlorodimethylsilane (0.378ml)
was added drop-wise. The reaction was stirred at reflux for 1 hour, then a

25 solution of {2-methyl-5-[4-(trifluoromethyl)phenyl]-3-furyl}methanol (intermediate
24, 0.409) in ethyl acetate (2ml) was added and heating continued for 18 hours.
The reaction mixture was allowed to cool to room temperature, partitioned
between brine and fresh ethyl acetate, dried over magnesium sulfate,
concentrated under reduced pressure. The residue was purified using SPE (Si

30 cartridge) using cyclohexane: ethyl acetate (40:1) as eluent to give the title
compound as a pale brown gum.

"H NMR (CDCl3) 6 7.8 (d, 2H), 7.7 d, 2H), 7.7 (d, 1H), 7.4 (d,d, 1H), 6.8
(d, 1H), 6.65 (s, 1H), 4.70 (s, 2H), 4.26 (q, 2H), 3.80 (s, 2H), 2.08 (s, 3H), 1.25 {t,
35 3H)



Exanpl e 109: ethyl f2-methyl-4-[((3-{[nethyl (phenyl)am nol nethyl}-5-[4- 25
(trifluoronethvl)phenyllthien-2-yl}nmethyl)thiol phenoxy}acetate Prepared
fromint ewoadiosdsee 4 and 50 Exanple 110: 30 PCT/GB02/02152
{2-met hyl -4-[ ({3-{[ et hyl (phenyl ) am nol et hyl }-5-[ 4-
(trifluoromethvl)phenvllthien-2-yl}nethyl)thiol phenoxy}acetic acid
Prepared by hydrol ysis of exanple 109 mz (MH)-=556 35 HPLC Rt=4.6 m nutes
WO 02/ 092590 PCT/ GB02/ 02152 100 ExaMile 111: ethyl
{4-[(f3-ethyl-5-[4-(trifluoronethvl)phenvllthien-2-yl}nmethyl)thiol-
2- met hvl phenoxv}acetate 5 Prepared frominternedi ates 4 and 53 Exanple
112: {4-[({3-ethyl-5-[4-(trifluoronethvl)phenvllthien-2-yl}nmethyl)thiol-2-
10 met hvl phenoxv}acetic acid Prepared by hydrol ysis of exanple 111 niz
(MH)-=465 HPLC Rt=4.4 m nutes 15 Exanple 113:
ethylr4-[({2- Wyl -b-14: (trifluoromethvl)phenyl|l-3-furvl}methyl)thiol-
2-(trifl uoronenmmw acetate 20 To a m xture of zinc powder (0.3579)
in ethyl acetatfd4-[({2ahepthyt5- [4r-ﬂciﬂamwﬁﬁstﬁ}ll)ghemdMGﬂlrﬂl}hwthyI)thlo]-2-
[ 4- £chl or Qg Sidmhe hehbk t&y ) phenoxy] acetate (internediate 3,
0. 5419) |3—p'0'r'r|‘0'rrsﬂ—?ﬂl)#e- ure was heated until the sulfonyl
chl ori de had been consuned, then dichl orodi nethylsilane (0.378nl) was
added drop-w swregggdrwﬁyd@@swés(tairﬁ,ﬂg(i@t reflux for 1 hour, then a
m/z (M-H)=489 '
HPLC Rt=4.4 minutes

10
The following examples were prepared by an analogous method to that
described for the preparation of example 113 and 114

Example 115:
15 ethyl[4-[({ -5-[4-chlorophenyl]-2-methyl-3-furyl}methyl)thio}-2-
(trifluoromethyl)phenoxylacetate

Prepared from intermediates 3 and 32

20 Example 116:
[4-({[5-(4-chlorophenyl)-2-methyl-3-furyllmethyl}thio)-2-

trifluoromethyl)phenoxylacetic acid

Prepared by hydrolysis of example 115
25 m/z (M-H) =456
HPLC Rt=4.4 minutes

Example 117:
ethyl (4-{2-[5-(4-chlorophenyl)-2-methyl-3-furyl]ethenyl}-2-
30 methylphenoxy)acetate

Sodium hydride (0.015g, 60% dispersion in mineral oil) was added to
anhydrous  ethanol (5ml) followed by [4-(2-ethoxy-2-oxoethoxy)-3-
methylbenzyl](triphenyl)phosphonium chloride (intermediate 17, 0.17g) after 10

35 minutes. After a further 10 minutes 5-(4-chlorophenyl)-2-methyl-3-furaldehyde



25 solution of {2-nethyl-5-[4-(trifluoronmethyl)phenyl]-3-furyl}nethanol
(intermediate 24, 0.40g) in ethyl acetate (2ml) was added and heati ng
cont i nuedwbor/odB3ohours. The reaction nmixture was al | owed pra/GBml21t50 r oom
tenperature, partitioned between brine and fresh ethyl acetate, dried over
magnesi um sul fate, concentrated under reduced pressure. The residue was
purified using SPE (Si 30 cartridge) using cycl ohexane: ethyl acetate
(40:1) as eluent to give the title cHfpound as a pale brown gum 'H NVR
(CDClB)S78(d 2H), 7.7 (d, 2H) 77(d 1H), 7.4 (d,d, 1 H, 6.8 (d,
1H),665 S, H, 4.70 ( s, 4.26 (q, 3.80 (s, 2H), 2.08 (s,

1 Ex le 114
Lt ({2 mrmgd%f}% PR 0@%% peplcete rgéétﬁ’c%n giogEn RRFTSA At ambents
(trifl uor demipeyituphfor@0yhaurst itheasadtion emirtueel wais thastedlwith Wgtgrmawdaﬂﬁr % Bbgp;rlgd
tr;ilzaglw;nl_i)al oéqﬁg{_‘d;ét%]ﬁ%’ fo { hatéﬁlgﬁg’r}&bﬁ% %@0 938"5%@3@}03) e s§Pa é@(tg

113 and 1M anby@ropmblcla‘ntgtmd[the[(chess aldehyde removed using 3-[4-
- 5- p4-chl h%*éﬁﬁ%%h tienyIpi@ny o néi }Amtgﬂthirﬂé éiude oduct remaining,,

fl thI I faj r epar romintermne
(E;erpl gorlo p '(%{a nOX ngﬁ)&“&iﬁﬁcba{\ﬁ'ytaﬂ%%mgﬂm@ogtﬁm;ﬂtrﬁémg@uptxmr@)ofz-

(trifluor cpwdleum @ﬂﬁﬁmwlmat@ (901I)(és%l@@ﬁtrt@@\lié'tﬂé’ﬁﬂé)édrﬁbéums exanple 115
25 mMz (MH-=456 HPLC Rt=4.4 m nutes Exanple

Example 118:
10 ethyl (412-[5-(4-chlorophenyl)-2-methyl-3-fugl]ethyl}-z-

methylphenoxy)acetate

A mixture of ethyl (4-{2-[5-(4-chlorophenyl)-2-methyl-3-furyllethenyl}-2-
methylphenoxy)acetate (intermediate 117, 0.070g) and 10% palladium on
15 carbon (0.070g) in ethyl acetate (10ml) was stirred under a hydrogen
atmosphere for 2 hours. The reaction mixture was filtered through Celite™ and
the filtrate evaporated. The residue was purified by SPE (Si cartridge) and
sequentially using petroleum ether; petroleum ether:ethyl acetate (50:1);
petroleum ether.ethyl acetate (25:1); petroleum ether:ethyl acetate (9:1) and

20 petroleum ether:ethyl acetate (4:1) as eluents to give the title compound.

Example 119:

sodium (4:{2-|5-(4-chloroghenyl)-2-meth1l-3-fugl|ethyl}-2-

methylphenoxy)acetate

25
Prepared by hydrolysis of example 118 :
A mixture of ethyl (4-{2-[5-(4-chlorophenyl)-2-methyl-3-furyljethyl}-2-
methylphenoxy)acetate (0.030g) in 1,4-dioxan (1.5ml) was treated with 0.5M
aqueous sodium hydroxide (0.145ml) and the reaction stirred at reflux for 5
30 hours. The solvent was removed to give a pale yellow solid which was triturated
with ethyl acetate

m/z (M-H)=383
HPLC Rt=4.70 minutes
35



ethyl (4-(2-[5-(4-chlorophenvl)-2-nethyl-3-furyllethenyl}-2- 30

nmet hyl phenoxy) acet at e Sodi um hydri de (0.015g, 60% di spersion in m neral

oi |) was woded9tseo anhydrous et hanol (5m) followed by PCT/GB02/02152

[ 4- (2- et hoxy- 2- oxoet hoxy) - 3- et hyl benzyl ] (tri phenyl ) phosphoni um chl ori de
(internediate 17, 0.17g) after 10 35 m nutes. After a further 10 m nutes
5-(4-chl orophenyl) 2- et hyl - 3-fural dehyde WO 02/ 092590 PCT/ GB02/ 02152 102
(intermediate 71, 0.082g) was added aM@the reaction mixture stirred at
anbient tenperature for 20 hours. The reaction mxture was treated with
water and then the m xture extracted with chloroform The chloroform

sol uti on was se araf ﬁd with a hydrophobic frit and the excess al dehyde
removed using 3'09 T8 W‘QEr%’HE’@ﬁIW@%P}%ﬁ d1 by @sh ABAlPgous routs to tfﬁhte

crude pr ookuescnbederontmrepétaftrontdﬂaatrrm@nner(t e@sarﬁplésfﬂwmmo Wheragr(r)

chr omat ogr u tro eum et.he 1l) as
eluent to %qoc{j%mt %{'% $P%‘%‘§)ﬁ}%ﬁﬁ8§eg &S fﬁ!@P{ePoR’Qﬁﬁgﬁ fre fleé ag: 5)

(442- [ 5- ( dsclatext thehkeydrblysia-procédureds aarfgt €xarhple}2 2- net hyl phenoxy) acetate A
m xtgure of ethyl (4-{2-[5-(4-chlorophenyl)-2-nethyl-3-furyl]ethenyl}-2-

met hyl phenoxy) acetate (internmediate 117, 0.070g) and 10% pal | adi umon 15
car bon (0.070g)§!_%ﬂlﬂ&é’.g_acet ate (10m) was stirred under a hydrogen

at nosphere for Ethyi2:methyl4- i g,bz CeliteTM
and thefllj 1 : Ted by

cartri dge)¢HIYIDAEN sing petrol eum ether; petrol eum et her: et hyl
acetate (50:1); petroleumether:ethyl acetate (25:1); petroleum
ethgr:ethyl ac : Q et her:ethyl acetate (4:1) as
el nents to gi V?@hﬁr{cﬁrﬂﬁen 'gfog?me%%c}ggéz e 119: sodium

(442-[5-(4-chl orophenvl)-2-nethyl-3-furyllethyl}-2- nethyl phenoxy)acetate
25 Prepared by gwshele/ 2. of exanple 118: A m'xture of et hyl

(4-{2-15-(4 Ch'[%?:g%exr {5-£5-mrathVi-5 14 (riffudromathyljshenyilthien-2-

yllethyl)phenoxylacetic acid

15
Prepared by hydrolysis of example 120
m/z (M-H)=433
HPLC Rt=4.6 minutes

20 Example 122:
ethyl[2-methyl-4-(2-{2-methyl-5-[4-(trifluoromethyl)phenyi]-3-
furyl}ethyl)phenoxylacetate

Prepared from intermediates 17 and 72
25
Example 123:
2-methyl-4-(2-{2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}ethyl)phenoxy] acetic acid

30 Prepared by hydrolysis of example 122
m/z (M-H)=417
HPLC Rt=4.4 minutes

Example 124:




met hyl phenoxy) acetate (0.030g) in 1,4-dioxan (1.5m) was treated wwth 0.5M
aqueous sodi um hydroxi de (0.145m ) and the reaction stirred at reflux for 5
30 hour s.wohe/ssbvent was renmoved to give a pal e yell ow secirgBebiozis2 was
triturated wth ethyl acetate mz (MH"=383 HPLC Rt=4.70 m nutes 35 WD
02/ 092590 PCT/ GB02/ 02152 103 The fol |l owi ng exanpl es were prepared by an
anal ogous route to that described for_ the preparation of exanple 119 (i..e
exanpl es 117-119), where the sodium é% is isolated the above procedure

i s adopted. Where the free acid is isolated the hydrolysis procedure is as
for exanple 2 5 Exanple 120:

Et hyl [ 2- net hyl - net ) | |

yl } et hyl ) pheno TrHOr kil Exanpl e
121: 12- rmgﬂwlahﬁ(l_gmgﬁyl 5-[4-(trifluoronethyl)phenyilthien-2-

yl } et hyl ) phenoxyl acetic acid 15 Prepared by hydrol ysis of exanple 120 mniz
(MH)-=433 HPLC_Rt=4.6_m nutes 20 Exanple_ 122:

et hyl [ 2- met hy| -Prepargdfr ﬁ@t'ﬁgﬁm’@qaﬁ%ﬂ?lﬂﬂ%m onet hyl ) phenyl | - 3-

furgl } et hyl ) phenoxyl acetate Prepared frominternediates 17 and 72 25
Exanmpl e 123: [gxampiyleé (2-{2-nmethyl -5-[4-(trifluoronethyl)phenyll-3-

. Sodium (&{2-[5-(4-chIorophenvl)-z-(gnﬂuorometl1yl)-3-furvI]ethyl}-Z-
methylphenoxy)acetate

10 | Prepared by hydrolysis of example 124
m/z (M-H)=437
HPLC Rt=4.6 minutes

Example 126:
15 methyl3-[4-(2-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-

yl}ethyl)phenyllpropanoate

Prepared from intermediate 74 [4-(2-ethoxy-2-oxoethoxy)
benzyi](triphenyl)phosphonium bromide (C.G Morgan et al.,, Biochim. Biophys.
Acta 1982, 692(2), 196-201)

20
Example 127:

3-[4-(2-{3-methy!-5-[4-(trifluoromethyl)phenyljthien-2-

I}ethyl)phenyllpropanoic acid

25 Prepared by hydrolysis of example 126
m/z (M-H)'=418
HPLC Rt=4.3 minutes

Example 128:
30 ethyl [2-tert-butyl-6-methyl-4-(-2-{3-methy!-5-[4-
(trifluoromethyt)phenyljthien-2-yl}ethyl)phenoxylacetate

Prepared from intermediates 74 and 15

35 Example 129:



furyl } et hyl ) phenoxyl acetic acid 30 Prepared by hydrolysis of exanple 122
mz (MH)-=417 HPLC Rt=4.4 minutes Exanple 124: W) 02/ 092590

PCT/ GB02/WDX158925304 et hyl (442-[5-(4-ch | orophenyl)-2-(triPCT/GB02/02152

uor onet hyl ) -3-furvl | et hvl }- 2- met hyl phenoxy) acetate Prepared from
intermediates 17 and 73 5 Exanple 125: Sodi um

(4-{2-[5-(4-chl orophenyl)-2-(trifluoronethyl)-3-furvllethvl}-2-

met hyI phenoxy) acetate 10 Prepared by AQ&rol ysis of exanple 124 miz
(MH"=437 HPLC Rt=4.6 m nutes Exanple 126: 15

met hyl 3-[4-(2-{3-methyl -5-[4-(trifluoronethyl)phenyllthien-2-

yl } et hyl ) phenyl d from I nt er nmedi ate 74
[ 4- (2- et hoxy- 2-1&3&8 - I

Morgan et @tfluokbn
127: 3-[4-(243-nethy y p
yl } et hyl )phenyl I propan0| c acid 25 Prepared by hydrol ysis of exanple 126
mz (M H)"=418 Pirepared by hydralysis of exdivplep128 128: 30 et hyl

[2-tgert-butyl - Gmygs(tm;H)___zkgo- 243- et hyl - 5-[ 4-
HPLC Rt=4.7 minutes

Example 130:
ethyl [2,6-dimethyl-4-(-2-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-
10 2-yl}ethyl)phenoxylacetate

Prepared from intermediates 74 and 14

Example 131:
15 [2,6-dimethyl-4-(2-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-

I}ethyl)phenoxylacetic acid

Prepared by hydrolysis of example 130
m/z (M-H)'=448
20 HPLC Rt=4.7 minutes

Example 132:
ethyl 3-[2-methy|-4-(2:{3-methyl-5-[4-(ti'iﬂuoromethyl)p_henyl|thien-2-

yl}ethyl\)phenyllpropanoate

25
Prepared from intermediates 21 and 74
Example 133:
3-[2-methyl-4-(2-{3-methyl-5-[4-(trifluoromethyl)phenyli]thien-2-
30 yl}ethyl)phenyllpropanoic acid

Prepared by hydrolysis of example 132
m/z (M-H)=431
HPLC Rt=4.6 minutes

35



(trifluoronethyl)phenyllthien-2-yl}ethyl)phenoxyl acetate Prepared from

I nternmedi ates 74 and 15 35 Exanple 129: WO 02/ 092590 PCT/ GB02/ 02152 105

[ 2-t ert - broykoG2so®t hyl - 4- (243- net hyl - 5-[ 4- PCT/GB02/02152
(trifluoromethyl)phenyllthien-2-yl}ethyl)phenoxylacetic acid Prepared by
hydrol ysis of exanple 128 5 mlz (MH)-=490 HPLC Rt=4.7 m nutes Exanple
130: ethyl [2,6-dinethyl-4-(-2-{3-nmethyl-5-[4-(trifluoronethyl)phenyllthien
10 2-y1}et hydphenoxyl acetate Prepared!$® ominternedi ates 74 and 14 Exanple
131: 15 [2,6-d inethyl-4-(2-{3-nmethyl-5-[4-(trifluoronethyl)phenyllthien-2-
yl } et hyl ) phenoxyl acetic acid Prepared by hydrolysis of exanple 130 nlz

(M H) "=448 20 LC Rt = _mnutes Exanple 132: ethyl
3-[ 2- et hyl -4-?5@&?—39—&5-[4-(tri f I uor onet hyl ) phenyl | t hi en- 2-
yl } et hyl') pheny| éthybB@aabthylSi-2-fPmetHyl-6 5 (triflwo e tiviphdhylBl 74

Exanpl e 133. I Nor oate
- [ 2- met hyt==2= - S | fl uoronet hyl ) phenyl|thien-2- 30

3
yl }et hyl) phenyl | propanoi c acid Prepared by hydrolysis of exanple 132 mlz
(M i) " =431 HPLGRnzfed fiBhint&tediftes 21 and 72

Example 135:
3-[2-methyl-4-(2-{2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}ethyl)phenyl]propanoic acid

10
Prepared by hydrolysis of example 134
m/z (M-H)=433
HPLC Rt=4.3 minutes

15 Example 136:
[2-methyl-4-({3-methyl-5-[4-(trifluoromethoxy)phenyilthien-2-
I}methoxy)phenoxylacetic acid
A mixture of ethyl {4-[(5-bromo-3-methylithien-2-yl)methoxy]-2-
methylphenoxy}acetate (intermediate 84, 0.20g), 4-
20 (trifluoromethoxy)benzeneboronic acid (0.11g), tetrakis(triphenylphosphine)
palladium (0) (0.04g) and sodium carbonate (0.138g) in ethylene glycol
dimethylether (10ml) and water (10ml) were heated at reflux for 2 hours. The
reaction mixture was concentrated and the residue partitioned between 2M
hydrochloric acid and ethyl acetate and extracted thrice into ethyl acetate. The
25 organic solutions were combined, dried with brine and over magnesium sulfate.
The product isolated after evaporation was further purified using SPE
(aminopropyl) and using ethyl acetate; methanol; 10% acetic acid in methanol
as eluents to give the title compound. Finally mass-directed autoprep was
necessary to give the pure title compound as a white solid.
30 m/z (M-H)=451
HPLC Rt=4.7 minutes

The following example was prepared by an analogous method to that
described for example 134
35



WO 02/ 092590 PCT/ GB02/ 02152 106 Exanple 134: ethyl

3-[2-nmethyl -4-(2-{2-nmethyl -5-[4-(trifluoronethyl)phenyll - 3-

furyl } et hwio)oplogasgé | propanoate 5 Prepared from i nt er medi at @€TAIBRMRNSZ 2
Exampl e 135: 3-[2-nethyl-4-(2-{2-nmethyl-5-[4-(trifluoronethyl)phenyll-3
furyl }et hyl ) phenyl | propanoic acid 10 Prepared by hydrolysis of exanple 134
mz (MH)-=433 HPLC Rt=4.3 m nutes 15 Exanple 136:

[2-methyl -4-((3-nmethyl -5-[4-(trifl uor 6¥et hoxv) phenyilthien-2-

yl } met hoxy) phenoxyl acetic acid A m xture of ethyl

{4-[(5-Dbrono-3-net hyl t hi en-2-yl ) net hoxy] - 2- net hyl phenoxy}acet ate
(internedi ate 0.20 4- 20 (trifl uoromethoxy)benzeneboronic acid
(0.11g), tet ra@—'ﬁﬁ%ﬂ%l phosphl ne) pall adl um (0) (0.04g) and sodi um .
carbonat e (0. 132emethylet-(2 - (tmi b hghelithien{210n ) and wat er
(10m ) wer hours. The reactlon m xt ure was

concentr at 0 fiEnd éé’é&'é L d2t | oned between 2M hydrochloric acid and
ethyl acetate and extracted thrice into ethyl acetate. The 25 organic

sol gt ions wer e prElrdtRomihtethatidts ﬁ@féﬁtﬁﬁﬂmd?&ﬁfet &gh{gaéd?d The
SI ng

product isolated,a poration was further pur|
(am nopr opyl) @@ﬁ)g‘%ghyl acet ate; nethanol; 10% acet ic acid in

met hanol as elWPDCRt=4.omireutede title corrpound. Finally mass-directed
autoprep was necessary to give the pure title conpound as a white solid.
30 Mz (MH)-=451 HPLC Rt=4.7 m nutes The foll ow ng exanpl e was prepared by
an anal ogous mdExample138iat descri bed for exanple 134

10 ethyi[2-methyl-4-({3-methyl-5-[6-(trifluoromethyl)pyridin-3-yl]thien-2-

yl}methoxy)phenoxylacetate

Prepared from intermediate 81 and 5-bromo—2—triﬂudromethylpyridine
using an analogous method used for the preparation of intermediate 78.
15
HPLC Rt=4.2 minutes

Example 139:

ridin-3-yllthien-2-

6-(trifluoromethyl
20 I}methoxy)phenoxylacetic acid
Prepared by hydrolysis of example 138

m/z MH*=466
HPLC Rt=4.1 minutes
25

Example 140:

methylphenoxy)acetate
Prepared from intermediate 81 and 2-bromo-5-chloropyridine using an
30 analogous method used for the preparation of intermediate 78.

Example 141:
5-(5-chloropyridin-2-yl)-3-methylthien-2-yljmethoxy}-2-

methylphenoxy)acetic acid
35 Prepared by hydrolysis of example 140




35 WD 02/ 092590 PCT/ GB02/02152 107 Exanple 137:

12- net hyl - 4- (245-14- (trifl uoronet hyl ) phenyl|thien-2-

yl } et hoxywplveneesyd acetic acid 5 Prepared from i nternedi at @CTGRIRM2152
4-trifluoronethyl benzene boronic acid mz (MH)-=436 HPLC Rt=4.1 m nutes
Exanpl e 138: 10
ethylr2-nmethyl-4-((3-nmethyl-5-[6-(trifluoronethvl)pvridin-3-vllthien-2-

yl } met hoxy) phenoxyl acet ate Prepared ft@m i nternedi ate 81 and
5-brono-2-trifluoronethyl pyridine using an anal ogous net hod used for the
preparation of interrredi ate 78. 15 HPLC Rt=4.2 m nutes Exanple 139:
12-met hyl -4- ((3-methyl - 5-F6-(trifluoromethvl)pvridin-3-vllthien-2- 20

yl) met hoxy)pheﬁ'ﬁ’)@WHce‘W acid Prepared by hydrolysis of exanple 138 nfz

M+=466 HPLC RHALG thnutmﬁ—,utg{p Exanpl e 140: et hyl
(4-{[5-(5-chloropyridin-2-vl)-3-nmethvlthien-2-vlI|nethoxv}-2-

met hyl phenoxy) acet at e Prepar ed from I nternmedi ate 81 and
2- br omo- 5- chl orfb@mplél ™42 usi ng an 30 anal ogous nmet hod used for the
prepgaration of h b&5/14 1140 ]

| or opyri di n- 2- —o- :
35 Prepar daethylpRenexy)e arrpl e 140

A mixture of 2-fluoro-4-[4-methyl-5-(2-{3-methyl-4-[(4-methyl-2,6,7-
trioxabicyclo[2.2.2]oct-1-yl)methoxy]phenyl}ethyl)thien-2-yl]benzonitrile
~ (intermediate 101, 0.016g) in 2-propanol (2ml) was treated with 2M aqueous
10 hydrochloric acid (1ml) and the mixture stirred at reflux for 2 hours. The solvent
was removed and the residue dissolved in 1,4-dioxane (2ml) and water (1ml).
This mixture was treated with 2M aqueous sodium hydroxide (0.5ml) and the
mixture stirred for 16 hours). The solvent was removed and the residue purified
by SPE (aminopropyl). The title compound, as the free acid, was recovered by
15 treating a solution of this product with Dowex H”.

m/z (M-H)=408
HPLC Rt=4.3 minutes

20 Example 143
ethyl [4-(1,1-dimethyl-2-{3-methyI-5-

2-yitethyl)-2-methylphenoxylacetate

To a reactivial containing ethyl [4-(1,1-dimethyl-2-{3-methyl-5-[4-
25 (trifluoromethyl)phenyljthien-2-yl}-2-oxoethyl)-2-methylphenoxylacetate
(intermediate 106, 36mg) was added trifluoroacetic acid (0.22ml) and
triethylsilane (0.11ml). The vial was then sealed and heated at 50°C for 18
hours. The reaction was then allowed to cool to room and concentrated in
vacuo. Purification by flash column chromatography eluting cyclohexane-1%
30 EtOAc/cyclohexane yielded the title compound as a colourless oil.

HPLC Rt=4.5 minutes
m/z (MNH,") 508

35



WO 02/ 092590 PCT/ GB02/02152 108 nmlz M+H=402 HPLC Rt=4.1 m nutes Exanple
142 5 (-(2-[5-(4-cyano-3-fl uorophenyl)-3-nethylthien-2-vllethyl}-2-

met hyl phewoxygpsased i c acid A m xture of PCT/GB02/02152
2-fluoro-4-[4-nmethyl -5-(2-{3-nethyl-4-[(4-nethyl-2,6, 7-

tri oxabicycl o[ 2. 2. 2] oct - 1-yl ) net hoxy] phenyl } et hyl ) t hi en-2-yl ] benzonitrile
(intermediate 101, 0.016g) in 2-propanal (2nl) was treated with 2M aqueous
10 hydrochloric acid (1m) and the m¥Pure stirred at reflux for 2 hours.
The sol vent was renoved and the residue dissolved in 1, 4-di oxane (2nml) and
water (1m ). This mxture was treated with 2M aqueous sodi um hydr oxi de
(0.5nml) and the mxture stirred for 16 hours). The solvent was renoved and
the residue purified by SPE (am nopropyl). The title conmpound, as the free
acid, was reCO\Ex Qg(1445 treatl ng a solution of thi s product with Dowex
H. mz (MH' ] Aol X i

[4-(1, 1-di rreth T
2-yi } et hy|yleth il D loareact|V|aI
[4-61, 1- di net hyl - 2 {3 mathyl 5 [4 25

h hj. I hyl hyl ph
U ntermadi ate J6b 3omA0ba ad@ba « 11 b o ekl Aty Coromely ot
a g | e':] gﬁlr :l(trﬁluerc(rﬁgthyl)phényllﬂlﬂemﬂ -pllethply-2tinethyhstadrsky y ro(t)ét@m@nﬁﬂe EeraI g&
" vacuo OG0 ekl e Al ishe Plrgh s R gM RO
cycl ohexa@-5miy, MeEBMUmyeﬂ stirdng @ rgorol tedeperatare the solvenpwas demsved
CO‘I?‘” | €S9 Yateo. HiRkCebldué wad hbidiRy Wtk 2MNCt BhdFH8 praduM A bae s

CT/ GB02/ 02152
dichloromethane, the organic extract was separated by hydrophobic frit and the

solvent removed in vacuo, to yield the title compound as a colourless gum.

contalnlng et hyl

LCMS Rt=4.5 minutes
15 m/z (M-H) =461

Example 145
{2-ethyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thio]phenoxy}acetic acid

20
To a mixture of zinc (407mg) in ethyl acetate (10ml) stirred at 60°C was
added acetic acid (0.203ml) followed by a solution of ethyl [4-(chlorosulfonyl)-2-
ethylphenoxylacetate (intermediate 111, 546mg) in ethyl acetate. The reaction
mixture was stirred 60°C for 2 hours and then dichlorodimethylsilane (0.431ml)
25 was added drop-wise. After a further 90 minutes {2-methyl-5-[4-
(trifluoromethyl)phenyl]-3-furylymethanol (472mg) was added and the reaction
mixture stirred at reflux for 17 hours. The reaction mixture was diluted with ethyl
acetate; extracted with water, saturated aqueous sodium bicarbonate, water and
dried with brine and over sodium sulfate. An attempt was purify the crude
30 material by Biotage® chromatography using 3:2 petroleum ether: ethyl acetate
as eluent. The partially purified material (223mg) was hydrolyzed in 1,4-dioxan
(6ml) using 0.5 M aqueous sodium hydroxide (1.86ml) for 16 hours. The
reaction mixture was neutralized with 50Wx2-200 Dowex; evaporated and the
residue purified by mass-directed autopreparative HPLC to give the fitle
35 compound as a solid.



109 Exanple 144

[4-(1, 1-dinmethyl-2-(3-nmethyl-5-[4-(trifluoronethyl)phenyllthien-2-

yl } et hyl )wd-oa@9139é phenoxyl acetic acid 5 To a sol ution of echytB02/02152

[4-(1, 1-di et hyl - 2-{3-net hyl - 5-[ 4-
(trifluoromethyl)phenyl]thien-2-yl}ethyl)-2-nethyl phenoxy] acetate (Exanple
143, 0.03 g) in nethanol (1m) and tetrahydrofuran (1m) was added 2M NaCOH
(0.5m ). After 30 minutes stirring at 1?®om tenperature the sol vent was
removed 10 in vacuo. The residue was acidified with 2M HCl and the product
extracted into dichloronethane, the organic extract was separated by

hydr ophobic frit and the solvent renpved in vacuo, to yield the title
conpound as a colourless gum LCMS Rt=4.5 mnutes 15 niz (MH)"=461
Exanpl e 145 {2LQM8/Rt"44 B(rhiAuted hyl -5-[4-(trifluoronethyl)phenvll-3

furyl }met hyl)thi q&ox‘ﬁg:cetic acid 20 To a m xture of zinc (407ng) in
ethyl acetate ( d at 60C was added acetic acid (0.203m)

foll owed by a solution of ethyl [4-(chlorosul fonyl)-2- ethyl phenoxy]acetate

(i ntger medi at e 1&% ﬁ@ng% in ethyl acetate. The reaction m xture was

stirred 60C fo nd then di chl orod| met hyl silane (0.431 m) 25 was
added dr op- vmsz I-4:[{{2-metly pthylphenyl)-3-

(trifl uoro_f@k{}mgtﬁggwbj%&,{dgmhégﬁé anpl (472ng) was added and the
reaction mxture stirre re 17 hours. The reaction m xture was
diluted with ethyl acetate; extract ed wth water, saturat ed aqueous sodi um
bi carbonate, waTke fiffsl calhpednaii whs bpieparéddusingr el cﬁﬂ’drﬁ@@lﬂ)n 02-

t t 0 te I Bi, ot t

3: 9%t  of BaRt e phen SRy el druphedie 1 '&%&né%%op ahIGO0US I QE%t usin
mat eri al (@sghigr thespraparationzefd(2-ethyl-4- {2-onethyl- 5-@4ﬁ(tr|ﬂuerdmetﬁy5pmérwmus

di h ti i xt
et r a1 1 ven uErybuROBhsaoRlaccic B TedtBle 47 10" Teai due purified by
mass-directed autopreparative HPLC to give the t|t| e

LCMS Rt=4.30 minutes
15 m/z (M-H)=463

Example 146
2-chloro-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furylimethyl)thiolphenoxyl}acetic acid

20
The title compound was prepared from ethyl [4-(chlorosulfonyl)-2-
chlorophenoxylacetate (intermediate 113) by a method analogous to that used
for the preparation of {2-ethyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furylimethyl)thioJphenoxy}acetic acid (example 145).
25
LCMS Rt=4.30 minutes
m/z (M-H)'=454
Example 147
30 2-bromo-4-[{{2-methyl-5-[4-(trifluoromethyl)phenyl]-3-

furyl}methyl)thio]phenoxy}acetic acid

The title compound was prepared from ethyl [4-(bromosuifonyl)-2-
chlorophenoxylacetate (intermediate 114) by a method analogous to that used



35 conpound as a solid. WO 02/092590 PCT/ GB02/02152 110 LCVsS Rt=4.3
mnutes mz (MH)-=449 5 Exanple 146 {2-isopropyl-4-[((2-nethyl

-5-[4- (t rwDloaoosoet hyl ) phenyl | - 3- furyl } met hyl )t hi ol phenoygraamsiozisaci d The
title conpound was prepared using ethyl [4-(chlorosul fonyl)-2- 10

| sopropyl phenoxy] acetate (internediate 112) by a nethod anal ogous to that
used for the preparation of
{2-ethyl-4-[({2-nmethyl-5-[4-(trifluordtethyl)phenyl]-3-

furyl } met hyl )th| o] phenoxy}acetic acid (exanple 145). LCVS Rt =4.30 m nutes
15 mz (MH) —463 Exarrple 146

(2-chloro-4 2-met h [4-(t henvl | -3

furyl } net hf;‘?F ?ol%ﬁ%%'@;(‘??a&ft |@'%1E'Y'd£ ?&5’"1%5%51[4 &r 'QBWVWW]&M ed
from et hyIfuM}rﬂeﬁmlyt)tmxs]phénmy}éeéhc adidl ¢exahpleorqg)acet at e (i ntermedi ate 113)
by a nethod anal ogous to that used for the preparation of
{2-ethyl-4-[({2-nmethyl -5-[4-(trifluoronethyl)phenyl]-3-

furyl } met hyl )thh-@M&né avatles acid (exanple 145). 25 LCMS Rt =4. 30
mngtes mz (M {M ogxanpl e 147 30

{2- br ono- 4- [({2 met hyl’- 5 [4 (trifluoronethyl)phenyll-3-

furvl }met hyl )t hi ol phenoxy}acetic acid The title conpound was prepared from
et hyl [4- (bromEx&fhgmh)aZ- chl orophenoxy] acetate (internediate 114) by a

et hod anal ogou htP Fflmetiﬁ$ﬂ4m39n2|é 9\!%—%9-&-? rliqugl?gr%/ ?ﬁ é)ghé}iylllthien-z-
yi}methyl)thio]phenoxy}acetate

10
The title compound was prepared by a method analogous to that used
for the preparation of ethyl{2-methyl-4-[({5-[4-(trifluoromethyi)phenyl}-3-
furylimethylthiolphenoxy}acetate (example 1) using ethyl (4-mercapto-2-
methylphenoxy)acetate (intermediate 4) and {3-methyl-5-[4-
15 (trifluoromethoxy)phenyljthien-2-yl}methanol (intermediate 118).
LCMS Rt=4.4 minutes
m/z (MH)'=497
20 Example 149

{2-methyl-4-[{{3-methyl-5-[4-(trifluoromethoxy)phenyl]thien-2-
yl}methyl)thio]phenoxy}acetic acid

The title compound was prepared by using a method analogous to that
25 used for the preparation of 2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
' furyl}methyl)thiolphenoxy}acetic acid (example 2) using ethyl {2-methyl-4-[({3-
methyl-5-[4-(trifluoromethoxy)phenyljthien-2-yl}methyl)thiolphenoxy}acetate
(example 148).
LCMS Rt=4.4 minutes
30 m/z (M-H)'=467

Example 150 -

ethyl [4-({5-[2,5-diﬂuoro-4-(triﬂuoromethyl)ghenyl]-3-methylthien-2-

yl}methoxy)-2-methylphenoxy]acetate
35



for the preparation of

{2-ethyl-4-[({2-nmethyl -5-[4-(trifluoronethyl)phenyl]-3-

furyl } metwelopiobised phenoxy}acetic acid (exanple 145). LCVSPRI#A#B0202152NnUt €S
5 mMz (MH-=502 Exanple 148 et hyl

{2-methyl -4-[ ({3-nethyl -5-[4-(trifluoromethoxy)phenyilthien-2-

yl } et hyl) t hi ol phenoxy}acetate 10 The title conmpound was prepared by a
net hod anal ogous to that used for th&2%reparation of

ethyl {2-nmethyl -4-[({5-[4-(trifluoromethyl)phenyl]-3-

furyl } met hyl )t hi o] phenoxy}acetate (exanple 1) using ethyl (4-nmercapto-2-

(tri71 bor omet ol THE crdirEr oS yrehareion P memad ABaioapus 19 sihat ond
Rt2 =4, tAfhrr} rfor esthen1 prépaiption 97000 dthpi@heethdNd-[({5-[4- (tnﬂtlJoromethyl)phenyI] -3-
§/) rrerr?hy%/) tfﬁ{%ﬁ%hg@tm?égéﬁ)@é%té{érhgé)%ﬁélgoxﬁ pggﬁ%l mé{ﬂyLeZ‘bﬁygﬁ)fo usi ng
a net hod amﬁﬂb’ tate 25 (iMetmediata he @) eparand on -[2,5-difluoro-4-

2- gt hy! - 4tifluopo
furyl } et ﬂ(yl Yt hi @?&rﬂ?ﬁ%@?ﬁ?ﬁﬁ?ﬁwﬁbﬁ%iﬂé‘%&"% (infermediate, 120).
{2-met hyl -4- ({3-

met hyl - 5- [ 4- (t riiCMGaREe3 hiytephenyl ] t hi en- 2-yl } et hyl ) t hi o] phenoxy} acet at e
(exanpl e 148). @\@gﬁg? é mnutes 30 mz (MH"=467 Exanple 150 et hyl
[4-({5-[2,5-dif i‘ | f1 uoronet hyl ) phenyl | - 3- et hyl t hi en- 2-

yl } met hoxy) - 2- net hyl phenoxyl acetate 35 WD 02/ 092590 PCT/ GB02/ 02152 112 The

tiype conpound EesnBlEPS ed by a nethod anal ogous to that used
[4-({5-]2,5-difluoro-4-(trifluoromethyl)phenyl]-3-methylthien-2-
I}methoxy)-2-methylphenoxylacetic acid

The title compound was prepared by using a method analogous to that
15 used- for the preparation of 2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thiolphenoxy}acetic acid (example 2) using ethyl [4-({5-[2,5-difluoro-
4-(trifluoromethyl)phenyl]-3-methylthien-2-ylmethoxy)-2- methylphenoxy]acetate
(example 150)
LCMS Rt=4.6 minutes
20 m/z (M-H)=471

Example 152
ethyl  [4-({5-[2,3-difluoro-4-{trifluoromethyl)phenyl]-3-methyithien-2-
yl¥methoxy)-2-methylphenoxylacetate

25
The title compound was prepared by a method analogous to that used
for the preparation of ethyl{2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
furylimethyljthiolphenoxy}acetate (example 1) using ethyl (4-hydroxy-2-
methylphenoxy)acetate (intermediate 7) and {5-{2,3-difluoro-4-
30 (trifluoromethyl)phenyl]-3-methylthien-2-yl}methanol (intermediate 122).

LCMS Rt=4.3 minutes
m/z (MH)*=501

35 Example 153




for the preparation of ethyl{2-nethyl-4-[({5-[4-(trifluoronethyl)phenyl]-3-
furyl }met hyl )t hi o] phenoxy}acetate (exanple 1) using ethyl (4-hydroxy-2-

met hyl phewoxpparset at e (i nternediate 7) and {5-[2, 5-di f | uorraT4:B03/02152
(trifluoromethyl)phenyl]-3-nethylthien-2-yl}nethanol (internmediate 120).
LCVMS Rt=4.3 mnutes mz (MVH)+=518 10 Exanpl e 151
[4-((5-(2,5-difluoro-4-(trifluoronethyl)phenyll-3-nethylthien-2-

yl } met hoxy) - 2- net hyl phenoxyl acetic aci®™® The title conpound was prepared by
using a nethod anal ogous to that 15 used for the preparation of

2-methyl -4-[ ({5-[4-(trifl uororret hyl )phenyl] 3-

furyl } methyl)thi o] henoxg} acetic acid (example using ethyl [4-({5-[2,5-d
i f1 uor o- ethyl [4-({ 3-d|ﬂuoro-4-(tr|ﬂuoromethy )phenyl]-3-methylthien-2-

4-(trifluogp Mhaiath Addtagd- 2- yl } met hoxy) - 2- net hyl phenoxy] acet
ate (exarrpe =476 mnutes 20 mz (MH"=471 Exanple 152

ethyl 1'"4-({5-F2,3-difluoro-4-(trifluoronethyl)phenyll-3-nethylthien-2-
yl } met hoxy) - 2- rfmmﬁtlefwnpqdmtwaatmeﬁéreﬂmy usingea cnethodnshalbgous epeiatd by a

Sfﬁ,y??za“qh%w- r; " retfion o108 ot NG R R ¢fifuoromethyhphenyil-3-
furKI l}rrﬁt Hyry }mﬁtbylai mipw}wéamt@ gaick fenaneple)2) wsingyethyhjA- ({642 13y difluano-2-
(trit Eo?mﬂ?g%ﬁnj ViRRESAEHethitnidn-3 3%%2%%2 ﬁ*%*‘*f!?@?ﬁ%‘*m%%tafm
LoVs Rt =4.( +=501 35 Ex 153 WD 02/ 092590

PCT/ GB02/ 02152 113 et hfu (V9 e

4:6(5-[2, 3-d fl t hyl ) phenyl | - 3- et hvl t hi 2-
BBk 2 A e o e -t e en
miz (M-H) =471

.-.
~ZXp

Example 154
ethyl [4-({5-[2-fluoro-4-(trifluoromethyl)phenyl]-3-methylthien-2-
15 yl}methoxy)-2-methylphenoxy]acetate

The title compound was prepared by a method analogous to that used
for the preparation of ethyl{2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]phenoxy}acetate (example 1) using ethyl (4-hydroxy-2-

20 methylphenoxy)acetate (intermediate 7) and {5-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-methylthien-2-yl}methanol (intermediate 124).

LCMS Rt=4.3 minutes
m/z (MNH)"=500

25
Example 155
[4-({5-[2-fluoro-4-(trifluoromethyl)phenyl]-3-methylthien-2-
yl}methoxy)-2-methylphenoxylacetate
30 The title compound was prepared by using a method analogous to that

used for the preparation of 2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]phenoxy}acetic acid (example 2) using ethyl [4-({5-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-methylthien-2-yl}methoxy)-2-methylphenoxyjacetate
(example 154).

35



The title conpound was prepared by using a nethod anal ogous to that 5 used
for the preparation of 2-methyl-4-[({5-[4-(trifluoronethyl)phenyl]-3-

furyl } metweloptobised phenoxy}aceti c acid (exanpl e 2) using etlagiGB02/02152
[4-({5-[2,3-difluoro-
4-(trifluoronethyl)phenyl]-3-nethylthien-2-yl}nmethoxy)-2-nethyl phenoxy] acet
ate (exanple 152). 10 LCM5 RR=4.6 mnutes mz (MH-=471 Exanple 154
ethyl [4-((5- 2-fluoro-4-(trifluoronetMyl)phenyll-3-nethvlthien-2- 15

yl ) met hoxy) - 2- met hyl phenoxyl acetate The title conpound was prepared by a
met hod anal ogous to that used for the preparation of

et hyl {2-nmet hyl -4-] ({5- [4(trlfluororrethyl)phenyl] 3- :

furyl } net hyl )t Qﬂ%"él—@ }THB &t e (exanple 1) using ethyl (4-hydroxy-2 20
met hyl phenoxy) angt (41)E=483er medi ate 7) and {5-[2-fl uoro-4-
(trifluoronethyl)phenyl]-3-nethylthien-2-yl}nmethanol (internmediate 124).
LCMS Rt=4.3 mnutes nfz (M\H) +=500 25. Exarrple 155

14- ((5-[ 2-f | uorExample 156 uor onet hyl )phenyl I - 3-met hvl t hi en- 2-

yl } get hoxy) - 2- ngy phenoxyl g a5 H{igg_%r_ed by

2- net hy| - Ad}ethexylphenaxylaesgtatet hyI )phenyl ]- 3

furyl } met hyl )t hi o] phenoxy}acetic acid (exanple 2) using ethyl
[4-({5-[2-fluor

(trifluoronet hyﬁ)ﬁ)ﬂ@%fﬂ”f’?uﬂgmﬁ PrERATed By 2 methed gnalogens i pthahesed acet at

e (exanplfer 15hp. Phepifafidn 09869 GtMIR-RUN/IQR[FR[4-AAfuorbRdthyRiptenyl)!B-nut es
M 1o(MH) fu%ﬁnetﬁﬁﬁm]ﬁh&?&y}acetate (example 1) wusing ethyl (4-hydroxy-2-
methylphenoxy)acetate (intermediate 7) and 1-{5-[4-
(trifluoromethyl)phenylthien-3-yl}ethanol (intermediate 126).
LCMS Rt=4.2 minutes
m/z (MNH,)* =482
15
Example 157
2-methyl-4-(1-{5-[4-(trifluoromethyl)phenyllthien-3-
yltethoxy)phenoxylacetic acid

20 The title compound was prepared by using a method analogous to that
used for the preparation of 2-methyl-4-{({5-[4-(trifluoromethyl)phenyi]-3-
furyl}methyl)thio]phenoxy}acetic acid (example 2) using ethyl [2-methyl-4-(1-{5-
[4-(trifluoromethyl)phenyl]thien-3-yl}ethoxy)phenoxylacetate (example 156).

25 LCMS Rt=4.1 minutes
m/z (M-H)=435

Example 158
ethyl. [2-methyl-4-(phenyl{5-[4-(trifluoromethyl)phenyl]lthien-3-

30 yl}methoxy)phenoxylacetate

The title compound was prepared by a method analogous to that used
for the preparation of ethyl{2-methyi-4-[({5-[4-(trifluoromethyl)phenyl]}-3-
furyl}methyl)thiolphenoxy}acetate (example 1) using ethyl (4-hydroxy-2-



5 ethyl [2-nethyl-4-(145-[4-(trifluoronethyl)phenyllthien-3-
yl } et hoxy) phenoxyl acetate The title conpound was prepared by a nethod
anal ogouswombmbo used for the preparation of PCT/GB02/02152
ethyl {2-nmethyl -4-[ ({5-[4-(trifluoromethyl)phenyl]-3- 10
furyl } met hyl )t hi o] phenoxy}acetate (exanple 1) using ethyl (4-hydroxy-2
nmet hyl phenoxy) acetate (internediate 7) and 1-{5-[4-
(trifluoromethyl)phenyl]thien-3-yl}ethtnhol (internediate 126). LCVS Rt =4.2
mnutes mz (MNH4)+=482 15 Exanpl e 157 '
[ 2-met hyl -4- (145-[4-(trifluoromethyl)phenyllthien-3-
yl } et hoxy) | acetic CI d 20, The title conpound was prepared b u5| ng a
met hod anaﬁ‘Sgﬁiﬁy neXylageta Gsed f@ptefraediglepar at’) on ofand phenyl{
f2 rrelt ?yl tﬁ({rlrfglfoﬁomtr(mbhéhﬂ hwme:st Jy;}h«)auli@rwd : I(ht?%mezd)uate 127). i
uryl } met hy [ a I.C aci exanpl e using ethy
[ 2- et hyl - 4- (1 cgrl/l%hﬁi“%’%/ fites
[4-(trifl uoronﬂnfdeNHe)ny&H hi en- 3-yl } et hoxy) phenoxy] acet ate (exanple 156).
25 ECM5 Rt=4.1 minutes mz (MH-=435 Exanple 158 ethyl -

[ 2- et hyl - 4- (phenyl (5-! 4-(trifluoromethvl)phenyllthien-3- 30

yl } met hoxy) phe e The title conpound was prepared by a method
anal ogous to th man|-4f Bhe hPR5 4 hyhphenyljthien-3-

et hyl { 2- net.hyl - 4- . yT )y pheny

furyl } met 3 exanpl e 1) using ethyl (4-hydroxy-2 WO
02/ 092590 PCT/ GB02/ 02152 115 rret hyl phenoxy) acetate (intermediate 7) and

}" I{_?:lVl[S4Rt (tf@g rﬁH‘%u @MJW?M&%@Q% és%l HEhOR39' a'lgéoeursnﬁa (e
used for the preparation of 2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyljthio]lphenoxy}acetic acid (example 2) using ethyl [2-methyl-4-
(phenyl{5-[4-(trifluoromethyl)phenyljthien-3-yl}methoxy)phenoxylacetate
(example 158).

15
LCMS Rt=4.3 minutes
m/z (M-H)'=497
Example 160
20 ethyl 2-methyl-2-[2-methyl-4-(phenyl{5-[4-

trifluoromethyl)phenyl]thien-3-ylimethoxy)phenoxylpropanoate

The title compound was prepared by a method analogous to that used
for the preparation of ethyl{2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-
25 furyl}methyl)thiolphenoxyl}acetate (example 1) using ethyl 2-(4-hydroxy-2-
methylphenoxy)-2-methylpropanoate  (intermediate  10) and phenyl{5-[4-
(trifluoromethyl)phenyljthien-3-yl}methanol (intermediate 127).
LCMS Rt=4.5 minutes
m/z (MNH,) =572
30
Example 161
2-methyl-2-[2-methyl-4-(phenyl{5-[4-(trifluoromethyl)phenyl]thien-3-
yl}methoxy)phenoxy]propanoic acid




Exanpl e 159 12-net hyl - 4- (phenyi {5-14-(trifl uoronet hyl ) phenyl

| t hi en- 3-

yl } met hoxy) phenoxyl acetic acid 10 The title conpound was prepared by using
a met hod wpakogses to that used for the preparation of PCT/GB02/02152

2-methyl -4-[ ({5-[4-(trifluoronethyl)phenyl]-3-
furyl } met hyl )t hi o] phenoxy}acetic acid (exanple 2) using ethyl

[ 2- et hyl - 4-

(phenyl {5-[4-(trifluoronethyl)phenyl]thien-3-yl}nmethoxy)phenoxy] acetate
(exanmple 158). 15 LCMS Rt=4.3 ninuted'® nmz (M H)"=497 Exanple 160 20

et hyl 2-nethyl -2- 2-nethyl - 4- (phenyl {5- 4-

(trifluoronethyl)phenyllthien-3-yi}nmethoxy)phenoxyl propanoat e

The title
t he

d by a net hod anal ogous to that used for
oreparati on of - ERaIE2amRRTd MR RISDRIE DY iusing A dmethap spABagNs 1o thats

furyl } met hysgd hifer ptrenoyyéparatiohe dfex2mmtayld-[S[Agtrialibdmethy

Cri 52?2@#@%@%@#&%&%«%@ el HEREMPE e Pnind SB1s

m nut es  ninetiylAi-phengi{d[4trifiuargmethybhenyijthien-3-

IOy - 2-
?gtﬁi'g;it =4.5

2- met hyl - 2 fhe 5 L& | onet hyl ) phenyi | t hi en- 3-
yl ?ﬁet hoxy¥%ﬁ%ﬁ§§@ﬂgﬁéggﬂgﬁﬁ%{g§a&%&wlé39@%0 PCT/ GB02/ 02152 116 The

title conpound was prepared by using a nethod anal ogous to that used for

t he preparati on OMSZREE. Byhindtds( {5-[ 4- (trifl uoronet hyl) phenyl

]-3-

furyl } met hyI)thrhgﬁamo_%cetic acid (exanmple 2) using ethyl
2-met hyl - 2-[ 2- T 4= enyl {5-[4-(trifluoronethyl)phenyl]th ien-3 5

yl } met hoxy) phenoxy] pr opanoat e (exanpl e 160).
10 Example 162

Ethyl [2-methyl-4-(1;{3-methyl-5-[4-(triﬂuoromethyl)phenyl]thien-2-

yi}lethoxy)phenoxylacetic acid

The title compound was prepared by a method analogous to that used
156 for the preparation of ethyl{2-methyl-4-[({5-[4-(triflucromethyl)phenyl]-3-
furylimethyl)thiolphenoxyl}acetate (example 1) using ethyl (4-hydroxy-2-
methylphenoxy)acetate (intermediate 7) and 1-{3-methyl-5-[4-
(trifluoromethyl)phenyljthien-2-yl}ethanol (intermediate 130).

LCMS Rt=4.4 minutes

20
Example 163
henyl]thien-2-
l}ethoxy)phenoxylacetic acid

25 The title compound was prepared by using a method analogous to that
used for the preparation of 2-methyl-4-[({5-[4-(trifluoromethyl)phenyi]-3-
furylimethyl)thio]phenoxy}acetic acid (example 2) using ethyl [2-methyl-4-(1-{3-
methyl-5-[4-(trifluoromethyl)phenyl]thien-2-yl}ethoxy)phenoxylacetic acid
(example 162).

30

LCMS Rt=4.0 minutes
m/z (M-H)=449



LCMS Rt=4.3 mnutes mlz (MH)"=525 10 Exanple 162 Et hyl
F2-met hyl -4- (1-{3-nethyl -5-F4-(trifluoronethyl)phenyllthien-2-
yl } et hoxywplenasyé aceti c acid The title conpound was prepacasBm/oaiseet hod
anal ogous to that used 15 for the preparation of
ethyl {2-nmethyl -4-[ ({5-[4-(trifluoronethyl)phenyl]-3-
furyl } met hyl )t hi-o] phenoxy} acet at e (exan;pl e 1) using ethyl (4-hydroxy-2-
met hyl phenoxy) acetate (intermediate 7J17and 1-{3-nethyl - 5-[ 4-
(trifluoromethyl)phenyl]thien-2-yl}ethanol (internediate 130). LCVS Ri=4.4
m nutes 20 Exanple 163

L2- net hyl (trifluoronethyl )phenyl | t hi en-2-
yl } et hoxy) phentjﬁ’gﬂ Goé E§25qul$e pranaged o HsHithd irkermediatasr ed33y138si ng a
met hod anadeegeua/eﬂ)ob]‘/ hﬁthods afalogous kethusepddstiibed abbve for the preparation

2- met hyl - %ﬁ? trifluoromethyl)phenyl]-3-
furyl } met hyI o] enoxy}lacetic acid (exanple 2) usi ng et hyl

[ 2- et hyl - 4- (1-{3-
met Byl - 5-[ 4- (trE)H,J
(exanmpl e 162). CVE Rt=4.0 m nut es
PCT/GB02/02152_|.‘.1 ‘ opropylthioimg ‘ o ¥:
133-138 rﬂﬂﬁ%thbﬁkﬁZhﬁeﬁ%@f]ﬁb@ﬂﬂés to those descrl bed above for t he
preparation of exanple anpl e et hyl
[4-({3-[(isopropylthio)nmethyll-5- 4-(trifluoronethyl)phenyllthien-

2-yl } et hoxy) - Rare0/38 (chionofoyinficet ate Rf = 0.33 (chl oroform

10

feaB3 hyl ) phenyl ]t hi en-2-yl } et hoxy) phenoxy] acetic acid
n1 z (M H). '-449 VO 0|2/ 092590

Example 164
ethyl {2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-[(2.3.6-
trimethylghenoxy)methyl|thien-2-yl}methy|lthiolghenoxy}acetate A
15 Rt = 0.56 (chloroform)
Example 165

ethyl {4-[({3-{[(2-isopropyl-6-methylpyrimidin-4-yl)oxy]methyl}-5-[4-
(trifluoromethyl)phenyl]thien-2-yl}methyl)thio]-2-methylphenoxy}acetate

20
HPLC Rt=4.5 minutes
- m/z MH'=631

Example 166
25 ethyl {2-methyl-4-[({2-[(quinolin-2-yithio)methyl]-5-[4-

trifluoromethyl)phenyil-3-furylmethyl)thiolphenoxyl}acetate

HPLC Rt=4.7 minutes

30 Example 167
ethyl {2-methyl-4-[({2{[(3-phenyl-1H-1,2.4-triazol-5-y|)thiolmethvi}-5-

4-(trifluoromethyl)phenyl]-3-furylmethyl)thiolphenoxy}acetate

HPLC Rt=4.4 minutes
35



10 Exanpl e 164 et hyl

{2-methyl -4-[ ({5-[4-(trifluoronethvl)phenvll-3-[(2,3,6- trinethyl

phenoxy) neotoglobisbe en- 2- vl } met hyl ) t hi ol phenoxy} acet ate 15 RCTAGED26H6152
(chloroform Exanple 165 et hyl
{4-1({3-{[(2-isopropyl -6-met hyl pyri m di n-4-yl)oxyl nethyl}-5- 4-
(trifluoronethvl)phenyllthien-2-yl}nmethyl)thiol-2-nmethyl phenoxy}acetate 20
HPLC Rt=4.5 minutes mz MH=631 Exahl e 166 25 et hyl

{2-methyl -4-[({2-[ (guinolin-2-yithio)nmethyll-5-[4-
(trifluoromethvl)phenvll-3-furvl}methyl)thiol phenoxy}acetate HPLC Rt=4.7
m nutes 30 Exanpl e 167 et hyl

{2-methyl - 4-[ (( 1 yl-1H 1,2, 4-triazol -5-yl)thiol nethyl}-5-
[4-(trifluor OWEét*wi)phenvl{#-{ﬁzf{muhmhwbbhahﬂ) QXL A 1}5-[4=
( jug. D -mgt oxyl}acetate

(trlfluoronethvl)phenwI-3 furyl}nethyl)thl ol - 2- met hyl phenoxy} acet ate 5 "H

(CDCI3) S 7 chemy s 7 H7, e @, )(dr 401 vf: 796 @9: 1
g (()Eln ?H)H) @%55%%)2@%3?8 3?;6‘)%@;6%@%&34 663112;2)M%@5ep2§¢§!§04| ng

arrpl es b(g Qm] o{ggl(ts:;pi t he et hyl esters (exanples 163-168). Exanple 169
4- ({3-[ (i sopropylthl 0) mgt hyl | -5- 4-(trifluoronethyl)phenyllthien-2-

ﬁm_vcnz
oo%

10 Examples 169-174 were prepared using examples by hydrolysis of the
ethyl esters (examples 163-168).

Example 169
[4-({3-[(isopropylthio)methyl]-5-[4-(tri ifluoromethyl)phenyljthien-2-
15 I}methoxy)-2-methylphenoxylacetic acid

HPLC Rt=4.4 minutes
miz (M-H)=509

20 Example 170
{2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]-3-[(2,3,6-
trimethylphenoxy)methyljthien-2-yl}methyl)thio]phenoxy}acetic acid

HPLC Rt=4.7 minutes
25 m/z (M-H)'=585

Example 171

(tnﬂuoromethughenyl|th|en-2-1l}methyl!thlo|-2-methylghenoxy}acetlc

30 acid

HPLC Rt=4.6 minutes
m/z (M-H)'=601

35



15 yl } met hoxy) - 2- met hyl phenoxyl acetic acid HPLC Rt=4.4 mnutes nfz
(MH"=509 20 Exanple 170

{2- met hylwo-0p09594 4- (trifl uoromet hvl)phenvil-3-[(2,3.6- PCT/GB02/02152

tri nmet hyl phenoxv) net hyl | t hi en-2-yl } met hyl ) t hi ol phenoxy}acetic acid HPLC
Rt=4.7 mnutes 25 mz (MH) "=585 Exanple 171

{4-1({34[ (2-1isopropyl - 6-net hyl pyri m di n-4-yl)oxyl net hyl }-5-[ 47
(trifluoronethvl)phenyllthien-2-yl}nmet®Wyl)thiol-2-nethyl phenoxy}acetic 30
acid HPLC Rt=4.6 minutes mz (MH-=601 35 WD 02/ 092590 PCT/ GB02/ 02152
119 Example 172 {2-nmethyl-4-[({2-[(guinolin-2-ylthio)nmethyll-5-][4-
(trifluoronethyl)phepvl]l-3-furvl}nethyl)thiol phenoxy} acetic acid 5 HPLC
Rt =4.7 ninut es M&&594 Exanpl e 173 (2- met hyl - 4- [ ({ 24[ ( 3- phenyl -

H 1,2, 4-tri azm{r‘ m-nl{mﬁdmhbhﬁ-i-ﬂthmmethvﬂ-s [4-
.

i PL
(&L vor b o] BB ot A Yy M Rl BB THAE g ¢ HPLC
{4-[ ({24[ 4- (4- met hoxyphenyl) pi perazi n-1-yl | mathyl} 5-[4- } |
(trigfluoronmeth AL | } met hyl ) t hi ol - 2- met hyl phenoxy} aceti c aci
HPLE R 23,6 m T g ey Y g

m/z (M-H)" 594
Example 173

{2-methyl-4-[({2-{[(3-phenyl-1H-1,2 4-triazol-5-yl)thiolmethyl}-5-[4-
10 (trifluoromethyl)phenyl]-3-furyl}methyl)thio]lphenoxy}acetic acid

HPLC Rt=4.3 minutes
m/z (M-H)=610

15 Example 174
{4-[({2{[4-(4-methoxyphenyl)piperazin-1-yllmethyl}-5-[4-
(trifluoromethyl)phenyl]-3-furyl}methyl)thiol-2-methylphenoxy}acetic acid

HPLC Rt=3.6 minutes
20 m/z MH* =625

The followihq intermediates and ligands were prepared for the binding
and transfection assays described below:

25
The following intermediates and ligands were prepared for the binding and
transfection assays described below:

() 2-o{2-methyl-4-[({4-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-
30 thiazol-5-yl}methyl)sulfanyllphenoxy}acetic acid.
This compound was used as a PPARdelta reference in the transfection
assays described below and was prepared according to the following method:

Intermediate 1




The follow ng internediates and |igands were prepared for the binding and
transfection assays described below. 25 The foll ow ng internedi ates and
| i gands weoe2psspared for the binding and transfection agsaysBodesiei bed
below. (i) 242-nmethyl-4-[((4-methyl-2-[4-(trifluoronethyl)phenyll-1,3 30
t hi azol - 5-yl } met hyl ) sul fanyl | phenoxy}acetic acid. This conpound was used as
a PPARdelta reference in the transfection assays described bel ow and was
prepared according to the followi ng nBPhod: Internediate | WO 02/092590
PCT/ GB02/ 02152 120 HO- : CF3 N To a well stirred solution of LiA H4
(.52 g, 40 mmol) in dry THE (50 nL) at 0 C, was slowly added a sol ution
of ethyl 4-nmethyd—-[4- (trifluoromethyl)phenyl]-thiazole-5-carboxylate
(12.6 g, 40 mml) i y YHEN\(50 5 nL). The mixture was stirred at room
tenmperature for 2 hf, e £Bn was quenched by slow addition at 0 C of
water (2 nlL), 5N O—N(Z and water (6 nL). The precipitate was
fi : Itereol, | yvgshéd) w‘t\)m. ﬁtr?@csomaﬂofcwmmmdg” ,c?j'(h'lfﬁambf)tiﬁrd TRIFO(5Y h). f? g
yel |l ow so SO bt e at rystal lvze r.om water o affor
!/t ernedi &te ef/aolecgic aﬁ@&‘gy(gﬁfﬁ"g, %6 SAGION 9By 8@';’/?1 '5‘%&;'@{'1 M-sol i d
np 120- 12 Ztrifuoramethyl)gwnyl}-hiazole 8icarizoxd/late~ (12.6 @, @ 0cmintbl) D) rySTHF (50
sol gtion I n ' , f . . , 60
o)« 1 n el B AR Sy pfyed ot o Rimndiafie Tor 2 b, e eactiofuly; 1D
48 mol ) . anehehed by slew additioprat EfGref vater{2 mlanEN1NaQE( L) @ndsvates| )
wer e addegg Al emhe prechitate wdscfifdiedanashe@iith Etdhc, MetAd crRon 5«3& hed
and washe

reaction. reaction npxture s diluted with Cl2 (120 rrLg)

Wt ch NaHCTRH < AREY eyaporabian, auslaN solidas phlainestsdhal was sristallzéd Fom
MeOH-water to afford intermediate 1 depicted above (9.90 g, 36 mmol, 90%) as

10 a yellow solid mp 120-122 °C.

cl s
Intermediate 2 N

To a cold (0°C) stirred solution of intermediate 1 (8.2g, 30 mmol) and
Et:N (6.07 g, 8.36 mL, 60 mmol), in dry CH,CL (120 mL) was slowly added
MeSO0,ClI (5.49 g, 3.71mL, 48 mmol). After 2 hs at 0°C more Et;N (6 mmol) and
16 MeSO,Cl (4.8 mmol) were added. After 2 more h a tic (hexane:EtOAc, 1:1)
showed complete reaction.. The reaction mixture was diluted with CH,Cl, (120
mL) and washed with NaHCO; (sat.) (2 x 240 mL) and water (2 x 240 mL), dried,
filtered and evaporated to afford intermediate 2 (8.0 g, 27 mmol, 90%) as a
yellow solid.

20

O Me

MeO/u\/O

Intermediate 3 o
A mixture of methyl bromoacetate (3.80 g, 2.35 mL, 25.0 mmol), 4-
hydroxy-3-methylacetophenone (4.13 g, 27.5 mmol), and Cs,CO; (17.9 g, 55
mmol) in dry acetonitrile (125 mL) was stirred overnight at r.t. The mixture was
25 filtered, washed with acetonitrile, and the solvent evaporated. The remaining
syrup was redissolved in EtOAc (400mL), washed with 1N NaOH (3 x 400 mL)
and water (2 x 400 mL), dried, filtered, and evaporated to afford the pure title
compound (5.50 g, 24.7 mmol, 99%) as a white solid.



filtered and evaporated to afford internediate 2 (8.0 g, 27 mmol, 90% as a
yellow solid. 20 0 M MOA ,'0 by Internediate 3 0 A m xture of nethyl

br ombacetwoD®2(0%2580 g, 2.35 ni, 25.0 mmwol), 4- hydroxy- 3- mrechydmestBphenone
(4.13 g, 27.5 mol ), and Cs2CO3 (17.9 g, 55 mwol) in dry acetonitrile (125
m.) was stirred overnight at r.t. The m xture was 25 filtered, washed with
acetonitrile, and the solvent evaporated. The remaining syrup was

redi ssol ved in EtOAc (400nL), washed Weth 1IN NaOH (3 x 400 nlL) and water
(2 x 400 nL), dried, filtered, and evaporated to afford the pure title
conmpound (5.50 g, 24.7 mmol, 99% as a white solid. WO 02/092590

PCT/ GB02/ 02152 121 OMe O M "O ReO. -k Internediate 4 A solution of
Internmediate 3 (5.33 g, 24 mm drCP A (7 25 g, 42 mmol) and p-TsOH (480
mg) in dry dichl oromet haneMe | uxed for 48 h. The reaction
m xture was diluted w_ th dichl ororret 0 nmb), and 5 successively

washed with: adnhteamediate ©00 ni), NaHSB 92 x 200 rrL) dried, filtered and
ted t
evaporated to af kefutiohhst lmewn@dm 88 § @@ggnolit nCPEA fg%&; ag ,@gw&yrur)

OM MO 1: d t | t
oty 1 i hatsRindrBPTBE) M ik glchlafomeianad( 140 iy wassdefor 44 or
NaOCH3 i n TWeOHeaéfionl migfurenwias. diuteet with hdithidroimethdre G@outmp) g

resPaue paricEprave Wathed Ahalal & I of POHAR, 0R8sB: B0 af%m 3@%@%

The or ganifitesed and @vaparated paafioetitherititheompound Wit @ g, 300moli§7%)as ad,
filtered, @%evaporated to afford the title conmpound (3.3 g, 16.8

o) Me

=L
Intermediate 5 OH

A solution of intermediate 4 (4.76 g, 20 mmol) in dry methanol (180 mL)
10 was treated with a 0.5 N solution of NaOCH3; in MeOH (40 mL, 20 mmol). After
1 h at r.t.,, the solution was neutralized with 1 N HCI (20 mL). The solvent was
evaporated, and the residue partitioned between dichloromethane (300 mL) and
water (300 mL). The organic solution was separated, washed with water (300
mL), dried, filtered, and evaporated to afford the title compound (3.3 g, 16.8

15 mmol, 84%) as a brown solid.

Me

o .
M eo)'\/o CFs
S
W
Intermediate 6

Intermediate 2 and intermediate 5 were coupled as in dry acetonitrile (5.0

mL) was stirred overnight at room temperature. The reaction mixture was

20 diluted with CHxCl, - (50 mL) and water (50mL). The organic phase was
separated and further washed with 1N NaOH (2 x 50 mL), and water (3-x 50

mL), dried, filtered, and evaporated to afford the final product (87 %) as brown
solid.



15 mmol, 84% as a brown solid. OMe MOVO (\ CF3 S/ N Internediate 6
Intermediate 2 and internediate 5 were coupled as in dry acetonitrile (5.0
n-) was woieersoverni ght at roomtenperature. The react ipom/GBozb2Ise Was
20 diluted with CH2CI 2 - (50 nml-) and water (50nL). The organi c phase was
separated and further washed with 1 N NaOH (2 x 50 nL), and water (3 x 50
m.), dried, filtered, and evaporated to afford the final product (87 % as
brown solid. WO 02/092590 PCT/ GB02/ 02452 122 O Me HO-J-O1Il CF3 S S/ N
2- { 2-methyl-4-[({ 4-methyl-2-[4-(trifluoronethyl)phenyl]-1,3-th iazol-5-
yl } met hyI)sulfanyl]phenoxy}acetic acid Internediate 6 was hydrol yzed as
descri bed bel ow sol ut| of the 5 corresponding ester (1 mml) in THE
(10 mM-) (in sone:;bge‘l‘s/ﬁjs MeOH were added to help solubility),
was treated w tHO | Smol ), and stirred 16 h at

dr ops of

7 “water (2
room tenperature (when ver e the tenperature was el evated
)}'zd fh 1 NHC (2 m, 2 nmmol) and the

to 50C). The solution vvas ne . .
organi ¢ sol vent evaporated to aff)orMl an aqueous solution 10 with an

i nsol ubl e product. If the insol uble wasasolld it was filtered and dried
to afford the 4iidane 4-methylp2-[ phenyl-1.3-thiazeks- ext r act ed

with Et CAylimeth Yﬂmlfanvﬂ_dl&npmahccticsmidltion was separ ated, washed vmth wat er

(2 x 30 i), dpidhfhedtdtb 6" A AebriRa®bbBI! ANGlidiplor RhgIuct .
st I Ze ﬁ%} 8

The_crude naterial was cry water to affor

conPound (%feﬁpoagmgeﬂifsw(%dnm') i TH9 (13 1mb) (in some cases few drops of
MeOH were added to help solubility), was treated with 1N LiOH in water (2 mL, 2

mmol), and stirred 16 h at room temperature (when reactions were slow, the

temperature was elevated to 50°C). The solution was neutralized with 1N HCI (2

mL, 2 mmol) and the organic solvent evaporated to afford an aqueous solution
10 with an insoluble product. If the insoluble was a solid, it was filtered and dried to

afford the final product. If the insoluble was an oil, it was extracted with EtOAc

(30 mL). The organic solution was separated, washed with water (2 x 30 mL),

dried, filtered, and evaporated to afford the final product.

The crude material was crystallized from MeOH:water to afford the title -

15 compound (60 %) as yellow solid: mp 139-141°C
Anal. Calcd. for C,,H,;NO3F3S;: C, 55.62; H, 4.00; N, 3.09; S, 14.14.

Found: C, 55.52; H, 4.11; N, 3.13; S, 14.29.

20 (ii) 2-methyl-2-[4-{[(4-methyl-2-[4-trifluoromethylphenyl]-thiazol-
5-yl carbonyl)amino]methyl}-phenoxy]propionic acid.

This compound was used as a PPAR alpha reference in the transfection
assay described below and was prepared according to the following method.

25 Intermediate A:
Same procedure as Stout, D. M. J. Med. Chem. 1983, 26(6), 808-13. To
4-methoxybenzyl amine (25g, 0.18 mol; Aldrich) was added 46% HBr in H20
(106ml, 0.9 mol; Aldrich). The reaction was refluxed overnight, then the reaction
cooled to 0°C and neutralized to pH7 slowly with KOH(s). The reaction is
30 allowed to stir for ~30 min, then the solid filtered and dried. The solid redisolved
in hot MeOH, filtered and the solution cooled to afford 19g (85%) intermediate A.




Anal . Calcd. for C21HI8NOBF3S2: C, 55.62; H, 4.00; N, 3.09; S, 14.14.
Found: C, 55.52; H 4.11; N, 3.13; S, 14.29. 20 (ii)

2- met hyl -wo[o4Ap154e net hyl - 2-[ 4-tri fl uoronet hyl phenyl | -t hi 2ralGBBAYIS2

car bonyl ) am nol net hyl } - phenoxyl propi oni ¢ acid. This conpound was used as a
PPAR al pha reference in the transfection assay described bel ow and was
prepared according to the follow ng nethod. 25 Internediate A: Sane
procedure as Stout, D M J. Med. Chern®3 1983, 26(6), 808-13. To

4- met hoxybenzyl am ne (25g, 0.18 nol; Aldrich) was added 46% HBr in H20
(106m, 0.9 nmol; Aldrich). The reaction was refluxed overnight, then the
reaction ¢ool ed to OC and neutralized to pH7 slowy with KOH(s). The
reaction i d"WBI(DM@Q-QQ) $t 8.0 (bsr THRY - 4?n(ﬂ,, 2Hheﬁ175|6@ 2Hd), i385 (9, t2)ed.5Nd

dri ed. The& '—g redi solved in hot MeOH, filtered and the solution cool ed
to afford 99 (85% intermediate A. WO 02/ 092590 PCT/ GB02/ 02152 123 'H NMR
(DVBO-d6): 8 8.0 (bs, 1H, 7.2 (d, 2H), 6.75 (d, 2H), 3.85 (s, 2H), 3.50
(bs, 2H). 5 Internediate 2: A solution of ethyl 2-chloroacetoacetate
(35.63g, 29.7nL, t(;'zand 4- (trifluoronethyl)thi obenzam de (44g, 0.21
mol )" in EtOH ( fluxed overnight. After cooling to room
tenperature t heA§@I|l-1I®rmtOfr@hm%chbmmetaﬂee(%ffig)a% Mbd0 rhohtaedkdi at e

2 f

[ nalpr oductoHe %ﬂ’.tﬁ"eﬁéﬁfﬁ'ﬁm PR 2Eib0 1R RO (B0 g el

2H), 4.40 @qerngi;} rgqpodlgg tg,tgomltemp@(atumhe solventremaved igvatuo. The

i nter medljI afml%rb&uwanteﬁnédr@t%)lzb was Té&(mlzéddﬁ&nla Nnirirelid éfT’Me(t§H 60 g
on peu ra ize

el 1 °N A a9 BF hairoBbed Sackbe solidy ' MBRY $8.10(@d " and

t he sol venZH), r7e7ﬁ)(d=,c2l-b)nde4fo (gpe1)n2.80 (sf3H),d.4 (HGH)89% inter rredl ate 3 as a

white solid. "H NVR (DMBO-d6): 8 13.55 (bs, 1 H), 8.25 (d, 2H), 7.95 (d,

2H), 2.75 (s, 3H). 20 Internedi ate 4:
Intermedlate 3:

To intermediate 2 (1.84g, 5.8 mmol) in THF was added 1N LiOH (6mL, 6
15 mmol) and the reaction stirred at rt. After ~3h, the reaction neutralized with 1N
HCI, extracted 3 x 100 mL EtOAc, dried over Na,SQ,, filtered and the solvent
removed under vaccum to afford 1.5g (89%) intermediate 3 as a white solid. 'H
NMR (DMSO-de): & 13.55 (bs, 1H), 8.25 (d, 2H), 7.95 (d, 2H), 2.75 (s, 3H).

20
Intermediate 4:
To intermediate 3 (1g, 7 mmol) in CH,Cl, / DMF (1:1) was added HOBT
(565mg, 4.2 mmol; Aldrich), EDC (800mg, 4.2 mmol; Aldrich) and intermediate 1
(860mg, 7 mmol). The reaction stirred at rt for 18h. The solvent removed in
25 vacuo, treated with H,O and extracted 3x 100mL CH,Cl,. The organic phases
combined and washed with 1N HCI, dried over Na,SO,, filtered and evaporated
to afford a mixture (N-substituted and N,O-substituted). The mixture disolved in
MeOH and treated with 1N NaOH. The reaction stirred 18h at 50°C. The solvent
removed in vacuo, dissolved in CH,Cl,, washed with H,O, and dried over
30 Na,SO,. The solvent evaporated the residue chromatographed (CH,Cl,/ MeOH:
99/1) to afford 610mg (47%) of intermediate 4 as a white solid. '"H NMR (DMSO-
de): 8 9.30 (s, 1H), 8.80 (t, 1H), 8.20 (d, 2H), 6.70 (d, 2H), 4.35 (d, 2H), 2.6 (s,
3H).
Intermediate 5:




To internediate 3 (1g, 7 mmol) in CH2CI2 / DW (1:1) was added HOBT

(565ny, 4.2 mmol; Aldrich), EDC (800ng, 4.2 mol; Al drich) and internedi ate

| (860nmgwod2measb). The reaction stirred at rt for 18h. ThreTscBozenis2r enoved

in 25 vacuo, treated with H20O and extracted 3x 100nL CH2Cl 2. The organic

phases conbi ned and washed with 1IN HCl, dried over Na2SO4, filtered and

evaporated to afford a m xture (N-substituted and N, O substituted). The

m xture disolved in MOH and treatedi2sith 1 N NaOH The reaction stirred

18h at 50C. The solvent renoved in vacuo, dissolved in CHC 2, washed with

H20O, and dried over 30 Na2SO4. The sol vent evaporated the residue

chr omat ogr aphed (CHZCI 2 / IVEO—| to afford 610rrg (479 of
methyl | & ath it gropethyhenyiBhizzol-5- 1H), 8. 80

(t, 14,

| nt er nedi at e

2- met hyl - 2- [ 4- : [{10MG 1 BT JHEONY I RAMHY I((P@mLy As gdded the
yl car bonyllqzﬁﬁsn(ﬂmg]vi }gphmmylf@nawud)bycm@cem Bthfbnﬁﬁiz-@ﬁetFQI propaigtedi at e
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Al drich) ataacttqmcoc&eal:m drambtheesblvmwtaemov;eﬂtmwaazao Thé eesidae treatedcwith egog 0
i) ext r edmtx"‘%@%%é&“ 35C5HRL CHECE Rtk BB, Hitloa, Ml he

sol vent r SRIYEEE JRMEVedacifiar TYRCOUBY dUéeM§S@H50n\9{a§grd}mmtographed
(CH2C1 2/ W@#zdv@/MQOHngﬁ 16 4ffeR@®B0 (*7)7%)i of mtéfn'i@cﬂééts rgjear

oil. 10 1 % f B
H#O 6. 05%%%&)4 6 c(g é&? %gbié %@ 7(&65(3’;5'6)5 8% (C&@H

1. 20 1¢t), 4.49)(d, 2H), 4. 15(q, 2H), 2.65 (s, 3H), 1.50 (s, 6H), 1.20 {t, 3H)
2 rret hyl -2-[44[ (4- et hyl - 2-[4-trifluoromet hyl phenyl | -thi azol -
yi car bonyl ) am nol net th henoxvl propi onic acid 15 To Inter rredl ate 5 (680ng,
1.39 mol ) in Cemetiwc-pr{l¢ ret4-trifluoromethyiphemyl]ithfambliiie reacti on

stirred ayj&ftbon 5&{ ‘ ot Act i to rt and the sol vent
evapor at e ?FSV m& : féfd tracted 3 x 20 nL THE and
re

th¥ sol vent '@E?rmﬁ%@tevﬁéﬁﬁﬂﬁngsd&ﬂg mmghyin MeOH was added 1N NaOH
(1.6 mL, 1.6 mmol) and the reaction stirred at 60°C. After 18h, the reaction

cooled to rt and the solvent evaporated. The residue treated with 1N HCI,
extracted 3 x 20 mL THF and the solvent removed under vacuum. 500mg (75%)
The title compound was precipitated as a white solid from a minimum CH.Cl,

20 and pentane. mp: changes the form between 60-70°C; LC/MS (m/z): 477.22
(100%, AP-), 479.12 (100%, AP+); anal. C23H21F3N204S: C 5.71 (57.73), H
4.56 (4.42), N 5.77 (5.85), S 6.15 (6.70).

75 (d,

89 (s,

25

Binding Assay:
Compounds were tested for their ability to bind to hPPAR gamma

hPPAR alpha, or PPAR delta using a Scintillation Proximity Assay (SPA). The
PPAR ligand binding domain (LBD) was expressed in E. coli as polyHis tagged
30 fusion proteins and purified. The LBD was then labeled with biotin and
immobilized on streptavidin-modified scintillation proximity beads. The beads
were then incubated with a constant amount of the appropriate radioligand (*H-
BRL 49653 for PPAR gamma, radiolabelled 2-(4-(2-(2,3-Ditritio-1-heptyl-3-(2,4-
difluorophenyl)ureido)ethyl)phenoxy)-2-methylbutanoic acid for hPPAR alpha
35 (see WO 00/08002) and labelled GW 2433 (see Brown, P. J et al . Chem. Biol.



The title conpound was precipitated as a white solid froma m ni nrum CH2Cl 2
20 and pentane. np: changes the form between 60-70C, LC/Ms (mz): 477.22
(100% APWD,024989d2 (100% AP+); anal. C23H21F3N204S: C 5PCI/¢EizZ0Ip, H
4.56 (4.42), N5.77 (5.85), S 6.15 (6.70). 25 Binding Assay: Conmpounds were
tested for their ability to bind to hPPAR garma hPPAR al pha, or PPAR delta
using a Scintillation Proximty Assay (SPA). The PPAR ligand binding
domai n (LBD) was expressed in E. coli126 polyH s tagged 30 fusion proteins
and purified. The LBD was then | abeled with biotin and imobilized on
streptavidin-nodified scintillation proximty beads. The beads were then

I ncubated with a constant anpunt of the appropriate radioligand (3H BRL
49653 for FINR49808018. abdothatssiucture andisynthésls 8f this ligand)-for POAR Hela) 2, 4-
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Bi ochem 57, 112-119). Transfection assay: 15 Conpounds were

screened fo 'HJ ctional potency in transient transfection assays in CV-1
cells for their ability to activate the PPAR subtypes

Transfection assay:

15 Compounds were screened for functional potency in transient transfection
assays in CV-1 cells for their ability to activate the PPAR subtypes
(transactivation assay). A previously established chimeric receptor system was
utilized to allow comparison of the relative transcriptional activity of the receptor
subtypes on the same target gene and to prevent endogenous receptor

20 activation from complicating the interpretation of results. See, for example,
Lehmann, J. M.; Moore, L. B.; Smith-Oliver, T. A.; Wilkison, W. O.; Willson, T.
M.; Kliewer, S. A., An antidiabetic thiazolidinedione is a high affinity ligand for
peroxisome proliferator-activated receptor y (PPARYy), J. Biol. Chem., 1995, 270,
12953-6. The ligand binding domains for murine and human PPAR alpha, PPAR

25 gamma, and PPAR delta were each fused to the yeast transcription factor GAL4
DNA binding domain. CV-1 cells were transiently transfected with expression
vectors for the respective PPAR chimera along with a reporter construct
containing five copies of the GAL4 DNA binding site driving expression of
secreted placental alkaline phosphatase (SPAP) and B-galactosidase. After 16

30 h, the medium was exchanged to DME medium supplemented with 10%
delipidated fetal calf serum and the test compound at the appropriate
concentration. After an additional 24 h, cell extracts were prepared and assayed
for alkaline phosphatase and B-galactosidase activity. Alkaline phosphatase
activity was corrected for transfection efficiency using the p-galactosidase




(transactivation assay). A previously established chineric receptor system
was utilized to allow conparison of the relative transcriptional activity
of the rewepkop2s9subt ypes on the same target gene and to pCaweEBi/oersdogenous
receptor 20 activation fromconplicating the interpretation of results.

See, for exanple, Lehmann, J. M; Moore, L. B.; Smth-Qiver, T. A ;

Wl kison, W 0.; Wllson, T. M; Kliewr, S A, An antidiabetic

t hi azol i di nedione is a high affinity 136gand for peroxi sone
proliferator-activated receptor y (PPARy), J. Biol. Chem, 1995, 270,
12953-6. The ligand bi nding domains for nurine and human PPAR al pha, PPAR

25 gamma, and. PPAR delta re each fused to the yeast transcription factor
GAL4 DNA 3atiNdY A§ %mrﬁarg@nga%(qe@, @' @xarpples id'ﬁWle{h $-rénsﬁteéf&flh\§3,h
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at the appropriate an additiona racts
ver e prepdledd agsays yas &d2-methyld-Ld4-methyher{ioftoresaethyprenydl b 3ttbiazabs e
activity. IabtHyDsafaMPAEASEH }adéetid A¢ily Was corrected for transfection
effici ency%??ngrﬂ?he P- ggl act)g{s}i dase WO 02/ 092590 PCT/ GB02/02152 126
activity as an internal standard (see, for exanple, Kliewer, S. A, et. al.
Cell 83, 813-819 (1995)). Rosiglitazone (BRL 49653) was used as a positive
co%rol in the hPPAR ganma assay. The positive control in the hPPAR al pha
assays was 2-methyl-2-[4-{[(4-methyl-2-[4-trifluoronethylphenyl]-th

i azol -5-yl 5 carbonyl)am no] nmet hyl } - phenoxy] propi oni ¢ acid. The positive
control for PPAR delta assays was

2-{2-nmethyl -4-[ ({4-nmethyl -2-{trifluoronethyl)phenyl]-1, 3-thiazol -

5-yl } et hyl ) sul f anyl ] phenoxy}acetic acid. 10 WD 02/ 092590 PCT/ GB02/ 02152
127 What is claimed is: 1. A conpound of forrmula (I) or pharmaceutically
acceptabl e salts and ‘



solvates thereof. R /(CRRZ) RA HXC mCG X6 7 Rezs/ RR Rs RRY X O- R8
RO 5 (~) wherein X1is 0, S, NHor NCH3, Cl1 3alkyl. 10 Rl and R2 are

i ndependewnlog/obtsos Cl_3al kyl . R3, R4 and R5 are i ndependemrCinGrdz/otid3, OCHS3,
CF3 or hal ogen; R26 and R27 are independently H Cl_3 alkyl or an R26 and
R27 may, together with the carbon atomto which they are bonded forma 3-5
menbered cycloalkyl ring; 15 mis 0-3; X2 is (CR1IOR11),,, O, S, OCH2; n =
1 or 2; R, R, RLO and R11 independed?ly represent H, F, Cl.6alkyl, phenyl
or allyl or forma double bond as indicated by the depicted dashed I|i ne;
20 one of Yand Zis CH the other is Sor O with the proviso that Y cannot
be substituted d.Z can only be substituted when it is carbon. R8 is
phenyl or pyrid@ﬁ“ﬁﬁh@?@?%ﬂi3e Nis in position 2 or 3) either of which

may optionally be substituted by one or nore hal ogen, CF3, OCF3, Cl-6

straight or brangh .t h the,provision that when s pyridy], the
Nis 25 unsubs |'§u‘%§?f%@ Pﬁnf a0 Phéﬁgaﬁ?u 1°@ilfélﬂccﬁﬂ|%b@ ﬁaﬁ)siaﬁg
sel ect ed fsavatenth@ro092590 PCT/ GB02/ 02152 128 A
R:!
CR'R?
HO,C™ ( )"‘\C/x‘ RO
R \R27 RsR R

wherein

X'is O, S, NH or NCH3, C4.salkyl.

10 R' and R? are independently H or C1_salkyl.

R®, R* and R® are independently H, CHs, OCH3, CF; or halogen;

R* and R¥ are independently H, Ci; alkyl or an R® and RZ may,
together with the carbon atom to which they are bonded form a 3-5 membered
cycloalkyl ring;

15 m is 0-3;

X%is (CR'R"),, O, S, OCHy;

n=1or2; :

R®, R’,R'® and R"" independently represent H, F, Cy.calkyl, pheny! or allyl
or form a double bond as indicated by the depicted dashed line;

20 one of Y and Z is CH, the other is S or O with the proviso that Y cannot
be substituted and Z can only be substituted when it is carbon.

R® is phenyl or pyridyl (wherein the N is in position 2 or 3) either of which
may optionally be substituted by one or more halogen, CF3, OCF3, Cy straight
or branched alkyl with the provision that when R® is pyridyl, the N is

25 unsubstituted.
R%is C1s alkyl, CF3; or —CH,D, wherein D is selected from:



-N NR12 wherein R12 is selected fromthe group consisting of noieties
depicted below 5 N -N ~O-R23 n RHis Res Ru Rx+ R R R17 and R18 are
i ndependewnl og/obgsde ogen CL. 6al kyl, Cl-6perfl uoroal kyl, Cl. pCGacBi2/02152

- OC1- 6al kyl , perfluoroQCl-6al kyl, or 1-hydroxyCl-6alkyl; 10 R19 is

Cl-6al kyl ; R22 is Cil-6al kyl, 6-nenberedaryl, 5-nenbered heteroaryl, -CI.
6al kyl enearyl; R23 is Cl-6al kyl, Cntycl oal kyl, 6-nenbered aryl or a
5-menbered heteroaryl optionally sub38tuted with one or two substituents
selected from 15 perfluroCl-6al kyl, perfluroCCl-6al kyl, C1-6alkyl,

- OC1- 6al kyl and -SC1. 6al kyl; and. R24 is C1-6al kyl,

- C1- 6al kyl enear%l Cl. 6al kylaryl, or a 6-nenbered aryl optionally
substituted with one or two substituents selected fromperfluroCl. 6alkyl,
per f | ur oOCL. 6al ky /,'—g}_-_Gglzkyl , -OCl-6al kyl, and -SCl-6al kyl; 20 B z where
Zis 0, Nor S (n'&e/tha when Z is N, the depicted bond can be attached
to the nitrogen in the ring as well as any of the carbons in the ring); 25
C -ND R20 R20 Wherein 6al kyl, 6 nenbered aryl, -OCl.6al kyl, hydroxy or

1_.a| koxy C1_ .3@125§%5b@cted"%%9%’459|9c5’5§3éﬁ@3f Aieties depicte bl ° E R14

5
0 0 o] 9 : N N
—qR"’ ;fo —RﬁlH _i—R” R_;QR“ _ﬁlquw _</‘—=7\LR"
R" and R'® are independently hydrogen C,salkyl, Cyeperfluoroalkyl, Cs.
sacyl, -OC4salkyl, perfluoroOC.salkyl, or 1-hydroxyC.salkyl;
10 R"is Cysalkyl;
R”? is Cigalkyl, 6-memberedaryl, 5-membered heteroaryl, -Ci.
salkylenearyl; '

R® is Cisalkyl, Caecycloalkyl, 6-membered aryl or a 5-membered
heteroaryl optionally substituted with one or two substituents selected from
15 perfluroCy.galkyl, perfluroOCy.galkyl, C1.alkyl, -OC+.¢alkyl and —SC_galkyl; and.
R* is Cisalkyl, -CqealkylenearylCisalkylaryl, or a 6-membered aryl
optionally substituted with one or two substituents selected from perfluroC,.
salkyl, perfluroOC,.galkyl, C1salkyl, -OCygalkyl, and —-SC,salkyl;

20 B

9

z

where Z is O, N or S (note that when Z is N, the depicted bond can be
attached to the nitrogen in the ring as well as any of the carbons in the ring);
25 '

o

_ QR”

R? s Cisalkyl, 6 membered aryl, -OC15alkyl, hydroxy or 1-alkoxy C;.
30 salkyl.



R13 where R13 and R14 are independently hal ogen, a 6-nenbered aryl or a 5
menbered heteroaryl optionally substituted with one or two substituents 10
sel ect ed Woaiopspd | ur oCl- 6al kyl , perfluroQCl. 6al kyl , Cl- 6@ichytB02/02152
-OCl-6al kyl, and - SCl-6alkyl; F N R2” iN 0 15 R21 is Cl1_3al kyl,

- C1- 6al kyl enephenyl, 6-nenbered aryl, optionally substituted with one or
two substituents selected fromCN, 5 or 6-nenbered heteroaryl, bicyclic
aryl or bicyclic heteroaryl, perfl ur o*2 6al kyl, perfluroOCl_ 6al kyl,

Cl- 6al kyl, -OCl-6al kyl and -SCl-6alkyl. 20 GR1I5 -NR Is R15 and R16 are
i ndependently C1-6al kyl, C3-6cycloal kyl, Co-6al kyl ene 6- 25 nenbered aryl
optionally substituted with .1 or 2 Cl_3al kyl or al koxy groups,

CO0. 6al kyl ene 5-nmenbered heteroaryl, pyridyl, bicyclic aryl or bicyclic
heteroaryl or [R12 as defined above. H 30 -N WO 02/ 092590 PCT/ GB02/ 02152
130 -(CH2)n-R28 einnis 1or 3, RR8 is 6 nenbered aryl, 5 or 6
nmenber ed het eroar \I_/Q)r bicyclic aryl or bicyclic heteroaryl. 5 J

5 E
R™
where R" and R" are independently halogen, a 6-membered a_fyl or a 5-
membered heteroaryl optionally substituted with one or two substituents

10 selected from perfluroCqealkyl, perfluroOC,salkyl, Cigalkyl, -OC4salkyl, and —
SCisalkyl;
F
N
T
0/
16

R* is Cisalkyl, -Cisalkylenephenyl, 6-membered aryl, optionally
substituted with one or two substituents selected from CN, 5 or 6-membered
heteroaryl, bicyclic aryl or bicyclic heteroaryl, perfluroC1-8alkyl, perfluroOC;.
6alkyl, C1.58"'(Y|, -OC1.5a|kYI and —SC1.aa|kY|.

20 '

G

R'" and R'® are independently C,salkyl, Csscycloalkyl, Cosalkylene 6-
25 membered aryl optionally substituted with.1 or 2 Cy.jalkyl or alkoxy groups,
Cosalkylene 5-membered heteroaryl, pyridyl, bicyclic aryl or bicyclic heteroaryl or

R'? as defined above.

H
30 —N




-0-R 21 K 10 -s-R2, wherein R21 is defined above. 15 2. A conpound
according to claim1l wherein R26 and R27 are independently Hor CH3. 3. A
conpound woarngisng to claim2 wherein R26 and R27 are bot RCH/GB0202¢52 A
conmpound according to clains 1 - 3 wherein Mis O 5. A conmpound accordi ng
to clains 1-4 wherein X1 is 0 or S. 6. A conpound according to clains 1 - 5
wherein X2 is C(R10 R11)n, O or 25 S. 7. A conpound according to claim®6
wherein nis 1. 8. A conpound accordihy to clains 1-7 wherein R6, R7, RI10
and R11 are 30 H 9. A conpound according to any precedi ng clai mwherein
R8 is phenyl optionally substituted by 1, 2, 3, 4, or 5 substituents

i ndependent |y slel ected from CH3, OCH3, CF3, or hal ogen. 35 WD 02/092590
PCT/ GB02/ 02152 " 131 10. A conpound according to claim9 wherein the phenyl
group is monosabsEHPRTEY. 11. A conpound according to claim 10 wherein the

compound is 5 u Lt y38 .1 he i tipn. 2. A co und accordin
tom(::)I aimll V\hevlwgél}gi?} ﬁiﬂé gudggll%ué%!t% ﬁ“gﬁ[ﬂ%ﬁgg%ﬂ i%ﬁmﬁﬂ%"@?}?ﬁ%ﬁ%&ﬁt o] an;g/
pr ecedi ng aflbigyelioiasyl o bigyelic betgromyB or 10 CF3. 14. A conpound according to

clagm 13 wherein R3 is CH3. 15. A conpound according to claim 14 wherein R4
and R5 are H. 5 16. A conmpound according to any preceding claimwherein RO

is §.6alkyl, 3, CI—:LZD wherein Dis selected fromnoieties G H I, J and
K. —O0—R
K
o ___p2
10 S—R

wherein R?' is defined above.

15 2. A compound according to claim 1 wherein R® and R¥ are
independently H or CHs.

3. A compound according to claim 2 wherein R*® and R?7 are both H.
20 4. A compound according to claims 1 - 3 wherein M is O.
5. A compound according to claims 1-4 wherein X' is O or S.

6. A compound according to claims 1 - 5 wherein X?is C(R'® R'),, O or
25 S.

7. A compound according to claim 6 wherein nis 1.

8. A compound according to claims 1-7 wherein R, R, R"® and R are
30 H.

9. A compound according to any preceding claim wherein R® is phenyl
optionally substituted by 1, 2, 3, 4, or 5 substituents independently selected from
CHjs, OCHjs, CF3, or halogen.
35



17. A compound according to claim1 selected from 20
{4-1({3-ethyl-5-[4-(trifluoronethyl)phenyl]thien-2-yl}nethyl)thio]-2-

met hyl phewoxgpeasei i c acid [4-({[5-(4-chl orophenyl)-2-(tri PCh@BooLtsy!| )-3-fu
ryl]methyl }thio)-2- nethyl phenoxy]acetic acid 25

[ 2-nmet hyl -4- ({3-nmethyl -5-[4-(trifluoronethyl)phenyl]thien-2-

yl } met hoxy) phenoxyj acetic acid

{2-methyl -4-[ ({3-nethyl -5-[4-(trifl uo?:HmathyI)phenyI]th i en-2

yl }met hyl ) t hi o] phenoxy}acetic acid

{2-methyl -4-[({2-nmet hyl -5-[4-(trifluoronethyl)phenyl]-3- 30

furyl }met hyl )t hj ol\p cet.i Cl . . .
{2-ethyl -4-[ ({2*-% %@P’ﬁ@%‘ A %@?ﬁgﬁdﬂlﬂ)ﬂ%ﬁ'?ﬁm Ppohbisygin_ the phenyl group is
f uryl } met bhosubstiutedoxy} aceti c acid
{2-isopropyl -4-[ ({2-met hyl -5-[4-(trifluoronethyl)phenyl]-3
furyl }methyl )t hiﬁ%{phenoxy} acetic acid WO 02/092590 PCT/ G802/ 02152 132
[ 2- met hyl - 4- ({ 3Uhét 1spmeRunel aaerrding r thedlaigk y B hwherein hthen-compound is
y| '} get hoxymonesubstihasiini the paird position.
{4-[({2-[ (benzylthio)nmethyl]-5-[4-(trifluoromethyl)phenyl]-3-
furyl }met hyl )t hi o] - 2- met hyl phenoxy}acetic acid 5
{2- met hyl - 4- [ ({12 Aszdmypouind deddrdinglto ctaimet hwherdie tlyé suBstituent is CF.
furyl } met hyl )t hi o] phenoxy}acetic acid
{2-methyl -4-[ ({3-nethyl-4-[4-(trifluoronethyl)phenyl]th ien-2
yl } met hyl ) t hi o] 1BhARSmN aecasding to any preceding claim wherein R® is H, CH; or
[446{[ 5- (€rhl orophenyl) - 2-met hyl - 3-furyl ] met hyl }t hi o) -2- 10
met hyl phenoxy] acetic acid
{2-methyl-4-[({2-(trifluoronmethyl)-5-[4-(trifluoronethyl)phenyl]-3-
furyl} met hyl) t hidohnoemsoundeacdording b dlaim 13 wherein R® is CHs.
[ 2-met hyl -4-(2-{4-nmet hyl -2-[4-(trifluoronethyl)phenyl]-1, 3-thiazol-5-
yl }et hyl ) phenoxy] aceti c acid

15.A compound according to claim 14 wherein R* and R® are H.

15
16.A compound according to any preceding claim wherein R® is Cisalkyl,
CF3, CH.D wherein D is selected from moieties G, H, |, J and K.
17.A compound according to claim 1 selected from:
20

' {4-[({3-ethy|—5-[4-(triﬂuoromethyl)phenyl]thien-2—yl}methyl)thio]-2-
methylphenoxy}acetic acid
[4-({[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyljmethyl}thio)-2-
methylphenoxy]acetic acid
25 [2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
ylimethoxy)phenoxy]acetic acid
{2-methyl-4-[({3-methyl-5-[4~(trifluoromethyl)phenyl]thien-2-
yl}methyl)thiolphenoxy}acetic acid
{2-methyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
30 furyl}methyl)thio]phenoxy}acetic acid
{2-ethyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]lphenoxy}acetic acid
{2-isopropyl-4-[({2-methyl-5-[4-(trifluoromethyl)phenyi]-3-
furyl}methyl)thiolphenoxy}acetic acid



15 [2-net hyl -4-(2-{3-nethyl -5-[4-(trifluoronethyl)phenyl]thien-2-
yl } et hyl ) phenoxy] acetic acid
(4-{2-[5-wo-ehbmpophenyl )-2-(trifluoromethyl)-3-furyl] et hplcr/802/02152
met hyl phenoxy) acetic acid 3-[4-({3-nethyl-5-[4-(trifluoronethyl)phenyl]th
Il en-2- 20 yl} et hoxy) phenyl ] propanoi c acid
{2-met hyl -4-[ ({3-(phenoxynet hyl ) - 5- [4 gtrlfluoronethyl)phenyl]thlen 2
| } met hyl ) t hi o] phenoxy}acetic acid
-[2-methyl -4- ({3-nmethyl -5-[4-(trifluoronethyl)phenyl]th ien-2-
} thoxy)phenyl]propan0|c acid 25

L
2- [(rslll}ls;a{bln@mplnenm(y]miehylepcﬁ [4-(trifluoronethyl)phenyl]-3
i ?ﬁﬁ@éﬁ%}” Ry bR ink tyhphenyl-
i f1uor 'é'ﬁlr? %thh/lﬂl")ﬁln})??é}@ﬁ? ig ﬁﬁ'ido] phenoxy}acetic acid
ge hyl - 4- (2 £2mew wmt[({@ r{'néﬂ{gﬂ -BLI#LtTILURREThEYHY) BREMY]-b- 3-

2I }rrgt E¥ &ﬁ"@' Fgll ﬁ&ﬁ\?@f”@aﬁﬁt"f 8Fidf | uor onret hyl ) phenyl ] t hi en- 2-
e

t hyl) phenyI{Z-me:tpylnb[(&-amtﬂylw;{@aflmmbtﬁ’ﬂﬁt@@ﬂw? 133
t hyI i engxil}%cé{dé laE uor oret hyl ) phenyl ] t hi en- 3-

rrrrgt hox cetrc’’acl
-[({2- |sopen{45r( ({-4hlpf¢phanybr2}mthyl+g furglimethyBtiiox-24 } met hyl ) t hi o] - 2-
me{dy| pheﬁ@fﬁ}lf)ﬁ@ﬁd»&]é’éét

me
-[(
ryl
-[(
ryl
rre

r

CI\J""I\)C -hC -b_
f_"_f_"hv-df-“ﬁhy-'f-“ﬁ

-b-_l\.)—
— ——— =

met hyl -4-[{ uoramet hyl ) p hen%/hyl)t hi en-

|2} met hyl ) t hi o %m@;\ﬁ g&; tp@tggr@mpthyl) 5-[4-(trifluoromethyl)phenyl]- 3-
4- [ ({ 2- maurplmethylhi6Jphehbxygaestd Ayid) phenyl [ - 3-furyi }methyl )th io] -2
2 et byl -a- | ( FoTER e BB iarometrydphinyll-1,3-thiazok 5-
uryl } met wiyethyhphamyleselit acit i ¢ aci d
15 [2-methyl-4-(2-{3-methyl-5-[4-(trifluoromethyl)phenyljthien-2-
yl}ethyl)phenoxy]acetic acid
(4-{2-[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyllethyl}-2-
methylphenoxy)acetic acid
3-[4-({3-methyl-5-[4-(trifluoromethyl)phenyljthien-2-
20 yl}methoxy)phenyl]propanoic acid
{2-methyl-4-[({3-(phenoxymethyl)-5-[4-(trifluoromethyl)phenyljthien-2-
ylimethyl)thio]phenoxy}acetic acid
3-[2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}methoxy)phenyljpropanoic acid
25 ' {4-{({2-[(benzyithio)methyl]-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]-2-methylphenoxy}acetic acid
{4-[({2-[(isopropylthio)methyl]-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thio]-2-methylphenoxy}acetic acid |
{2-methyl-4-[({2-{[methyl(phenyl)amino]methyl}-5-[4-
30 (trifluoromethyl)phenyl]-3-furyl}methyl)thio]phenoxy}acetic acid
[2-methyl-4-(2-{2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}ethyl)phenoxylacetic acid
3-[2-methyl-4-(2-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}ethyl)phenyl]propanoic acid



{2-methyl -4-[ ({5-[4-(trifluoronethyl)phenyl]-2-

furyl }met hyl )t hi o] phenoxy}acetic acid

{2- met hylwo-0p959¢ 4- (trifl uoronethyl)phenyl]thien-3 PCT/GB02/02152

yl } met hyl ) t hi o] phenoxy}acetic acid 15

{2-methyl -4-[({5-[4-(trifluoronethyl)phenyl]thien-2-

yl } met hyl ) t hi o] phenoxy}acetic acid 13 .

[4- ({[5-(4-chl orophenyl)-2-(trifl uoromaat hyl)-3-fu ryl]methyl }thio)-2-

met hyl phenoxy] acetic acid _
(4-{[5-(4-chlorophenyl)-2-nethyl -3-furyi] met hoxy} - 2- met hyl phenoxy) acetic

20 acid [2-met 'méfh%—a @ Hefth@%—fﬂ&hﬁ%rbn@tﬁﬂl)ﬁﬁerdyﬁ Higi-gmet hyl) phenyl ] - 3-

furyl } net hoxy) enox
[ 2- net hy| -Yiiethoxyphenoxylpeetic agid| uor onet hyl ) phenyl ] - 3-

f I th -5- - -
[gr ?lre% % ZX@WE{({QWW@@ZI 5@;???3?&% lr)];;}lw?npyll -3 fu?ll}methyl)thlo] -2
furyI}matHB? ﬁ?!l?ﬁ'&%éa& cid _ .
3- (& {[ 5- (4- chl{@rroptiyhgdt{{22methyi-bHddtrifluerdmedhyphenyl]thien-3-
f I
(Zr%/[ ]SW?ZW%@QWA%F W&& ?%d(')éjorret hyl)-3-furyl ] met hoxy}-2- 30
met hyl phenoxy) dédt{Ranatylid-[4-(trifluoromethyl)phenyl]-3-furylfmethyljthio]-2-
[:1 (§|[5O§é(tr;Ei§{ﬂJr?96rﬁe{|ﬁ/l)bhén8 xy[BEt actd f uryl I met hyl } t hi o) - 2-
riflu
§4 [({3-[(i soprGﬁﬁﬁwf%)d{gﬁ;(Ffﬁ'uef?methy})Ph%sd}%mat hyl ) phenyl ] t hi en- 2
y| Hoet hyl fuhilejetaylpbid]y h@mvﬁaoéwmdc acid WD 02/ osﬁz??ohPCT{ ]GBg_Zl 02%52
134 {4- 3- onet hyl ) phenyl ] t hi en- 2-
yl }rr{et hglf%thu[fa]ttﬁgﬁéﬁ’ﬁﬁ ka4 W}‘QE‘@{“F@‘S’QW miPes ([ 5. (4rch
| or ophenylfwmethylbmlnjpmwy%qetlsaald yl ] met hoxy} - 2- net hyl phenyl ) propanoi c

d 5 {2- th f4 uor onet hyl ) phenyl ] - 3-
oo o ) RSPy
}methyl) lo]phenoxy}acetlc acid

15 {2-methyl-4-[({5-[4-(trifluoromethyl)phenyl]thien-2-
ylymethyl)thiolphenoxy}acetic acid
[4-({[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyljmethyl}thio)-2-
methylphenoxy]acetic acid
(4~{[5-(4-chlorophenyl)-2-methyl-3-furyllmethoxy}-2-methylphenoxy)acetic
20 acid
[2-methyl-4-({2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methoxy)phenoxylacetic acid
[2-methyl-4-({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methoxy)phenoxylacetic acid
25 [2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyl]-2-
furyl}methoxy)phenoxy]acetic acid
3-(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-
furyllmethoxy}phenyl)propanoic acid
(4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyl]methoxy}-2-
30 methylphenoxy)acetic acid
[4-({[5-(4-chlorophenyl)-2-methyl-3-furyljmethyl}thio)-2-
(trifluoromethyl)phenoxy]acetic acid
{4-[({3-[(isopropylthio)methyl]-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}methyl)thio]-2-methylphenoxy}acetic acid



3-[2-methyl -4-(2-{2-nethyl -5-[4-(trifluoronethyl)phenyl]-3

furyl }et hyl ) phenyl ] propanoi ¢ acid

{ 2- met hylwo-200539¢ [ 4- (tri fl uoromet hyl) phenoxy] met hyl } - 5- [ £CTkEB02/02152
(trifluoromethyl)phenyl]thien-2-yl}nethyl)thio]phenoxy}acetic acid
{4-[({2-{[(2-fu rylmethyl)th io]nmethyl}-5-[4-(trifluoronethyl)phenyl]-3

uryl } met hyl )t hi-o] - 2- nethylphenoxy}ac&%lc acid

met hyl - 4-[ ({2-[ 2- (4- net hyl phenyl ) e ‘&|] 5-T4-(trifluoronethyl)phenyl]-3-
| } et hyl )t hlo]phenoxy}acetlc acid 15

({2-{[ (2, 4-di fl uorophenyl)thi o] net hyl }-5-[4- (tr|fIuoronethyl)phenyl]-B-
I}net y

yl ph

} met

[
hyl d
ohen )tRﬁ"f&fﬁﬁ%ﬁ%ﬁgh@?ﬁ%ﬂi&ﬁﬁfhﬁﬁf"' rihtrpiirien2” ¢
furyl }me rw methybthicl- L catietdcid aci d
4- 2- 4-tesia dHIGR 2.
fjorg%t hi/l[r(égheeg 4 MZO fuPyIiI Q%ﬁ@bﬁdﬁ'\}at@b ?‘é{;&/’] e(ltamoo ?/}zacetic aci d
{ 2- met hyl %‘%" NOIRGIG ) am i no] et hyl }-5-4
(2" vt hyl ] ““”m‘g‘*‘“‘“[Jﬁ*@ﬂea?”%"hé‘“rw e heny 1 - 3
i n- e iflu
éur;rF} rrgt H@D&'}%‘%B%‘Hg‘ﬁ %leé zfcﬁ‘qj hydr ochl or.i de 25
{4-1({2-i sobut \3- EZSn'[edh)(l-t4r dZ‘-{Zﬂmedm{shML(mﬂtmwﬁn]eﬂ&l)‘plhbmlﬂ-!mt hyl )t hi 0] - 2-
met hyl pﬂeﬁ?@bﬁf}%ﬁ%n%ﬂpéﬁo'@%@” -[ ({2-{[ et hyl (pyridi n-3-yl met hyl ) am
t

I('? ﬂ FF uo?/omet hylRypetlrA4(3- {f‘hftpﬂl}‘?f@ﬂlﬁﬂﬂ))')ﬂheﬁpphlmﬁihyl}@e[ét-| c acid
hydpochl Or(trﬁI%oromethy phenyllthien-2-ylime hyl)thlo heno }ac?

4- 2- I th r or onet hyl ) phenyl ]-3
CHERICRE RSN et ]
{ 2- et hyl funditrethyljthie]-2ymethyistemoxgldeetic agidio] met hyl } - 5-[ 4-
L por oTet g nre&ﬂpm({éﬁ 4 %étn?ﬁonxn;. i BTG Rel S PRefyil-3-

[ 2- met hy| furyfimetisyl)tbiolpher®xy¥aceticiaciduor onet hyl ) phenyl ] t hi en- 2-
B Ao L
yl } met hoxw iréripgtiivighenoxylasetic
{4- [({2-{[(3 5-dimethylphenyi)thio]methyl}-5-[4-(trifluoromethyl)phenyl]-3-
furylmethyl)thio}-2-methylphenoxy}acetic acid
{4-{({2-{[(4-tert-butylphenyl)thio]Jmethy}-5-[4-(trifluoromethyl)phenyl]-3-
20 furylimethyl)thio]-2-methylphenoxy}acetic acid
{2-methyl-4-[({3-{[methyl(phenyl)amino]methyl}-5-[4-
(trifluoromethyl)phenyl]thien-2-yl}methyl)thio]phenoxy}acetic acid
{2-methyl-4-[({2-(2-pyridin-4-ylethyl)-5-[4-(trifluoromethyl)phenyl]-3-
~ furyl}methyl)thiolphenoxy}acetic acid hydrochloride
25 {4-{({2-isobutyl-5-[4-(trifluoromethyl)phenyl]-3-furyl}methyi)thio}-2-
methylphenoxy}acetic acid ‘
{2-methyl-4-[({2-{I[methyl(pyridin-3-ylmethyl)amino]methyl}-5-[4-
(trifluoromethyl)phenyl})-3-furylimethyl)thio]phenoxy}acetic acid hydrochloride
{4-[({2-{[cyclohexyl(methyl)amino]methyl}-5-[4-(trifluoromethyl)phenyl]-3-
30 furyl}methyl)thio]-2-methylphenoxy}acetic acid hydrochloride
{2-methyl-4-[({2-{[methyl(2-phenylethyl)amino]methyl}-5-[4-
(trifluoromethyl)phenyl]-3-furylimethyl)thio]phenoxy}acetic acid hydrochloride
[2-methyl-4-(1-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}ethoxy)phenoxylacetic acid

fury
{2-
fury
{4-1
fury
[ th

4-
ur
me



[ 2-nmet hyl -4-(1-{5-[4-(trifluoronethyl)phenyl]thien-2-

yl } et hoxy) phenoxy] acetic acid 5

[ 2- met hyl wd-0eb9%s8e [ 4- (tri fl uoronmet hyl ) phenyl ]t hi en- 3- PCT/GB02/02152
yl } et hoxy) phenoxy] acetic acid

[ 2- met hyl - 4- (phenyl {5-[4-(trifluoronethyl)phenyl]thien-3

yl } met hoxy) phenoxy] acetic acid 4
2-met hyl - 2-[ 2- net hyl - 4- (phenyl {5-[4-(t
yl } met hoxy) phenoxy] pr opanoi ¢ acid
{2-methyl -4-[ ({3-net hyl -5-[4-(trifluoronethoxy)phenyl]thien-2-

| }ret hyl )thio G | - - .
AR A ( WW@W&@%&@& ?:fé?ﬁ%@ﬁmﬁﬁhg HPbenylithienis, vy -
2- met hy| phéhasiipged-metayiphenexylaceticagid, 3- d
i f1uoro-4-(trifLaetyeaylbHagifluordnEriy)pheRIRRicA-2L } met hoxy) -
2- met hyl ph cetic aci g .
[ 2- et hyl ﬁfe% FRAXYEIGEHC@EId) o 2 tetrafl uor oet hoxy) phenyl ]t hi en- 2-
yl } Bet hoxy) pher{@xméthyb4i(d-{8444trifluoromethyl)phenylithien-3-

[4-({5-[2- Netos ?éhé'ﬁ)giéé‘tl;éﬁé% hyl ) phenyl ] - 3- net hyl t hi en- 2-yl } met hoxy) - 2-

20 et hyl noxyJace . A conpound according to claim1 selected

from {2-net hyk-methyl-3-(pheny{5-B-(tdflyaroivetind)phenyithiensdeny| ] - 2- 25

f | } met ' }&qacid
uryl} Wrﬁéthbs&r;gpsn@g%ﬁ@tﬁ&d i

ey L A 2t oS T (Pt Doy ion-3-
[440{[5-( Afmﬂiéthbmbhéudaﬁyé hbielackd f uryl ] met hyl } t hi o) - 2-

?5| fl uoronet hyl ) phenyl ]t hi en-3- 10

(o et hyl - (B Tmew UG ety 4 dtoramethoniPbRBYHpieRreny 1 | - 3-
furyl } met hyjmethylithidjemenoxydaceticacidti d .
V1 et hy! ) phenod i EREe? e aftud AT SR 2 et Son
uor onet hyl2-pethylphenpxylacetic agsl y| } et hyl ) phenoxy] acetic acid WO 02/ 092590
PCI6GB02/ 02152 [4-({5-]2,3-difluoro-4-(trifluoromethyl)phenyl]-3-methylthien-2-ylimethoxy)-
2-methylphenoxylacetic acid
[2-methyl-4-({3-methyl-5-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]thien-2-
ylYmethoxy)phenoxy]acetic acid
[4-({5-[2-fluoro-4-(trifluoromethyl)phenyi}-3-methyithien-2-yl}methoxy)-2-
20 methylphenoxy]acetic acid

18.A compound according to claim 1 selected from:

_ {2-methyl-4-[({3-methyl-5-[4-(trifluoromethyl)phenyl]-2-
25 furylimethyl)thiolphenoxy}acetic acid
{2-methyl-4-[({3-methyl-4-[4-(trifluoromethyl)phenyl]thien-2-
yl}methyl)thio}phenoxy}acetic acid
[4-({[5-(4-chlorophenyl)-2-methyl-3-furyllmethyl}thio)-2-
methylphenoxylacetic acid
30 {2-methyl-4-[({2-(trifluoromethyl)-5-[4-(trifluoromethyl)phenyl]-3-
furyl}methyl)thiolphenoxy}acetic acid
[2-methyl-4-(2-{4-methyl-2-[4-(trifluoromethyl)phenyl}-1,3-thiazol-5-
yl}ethyl)phenoxy]acetic acid
[2-methyl-4-(2~{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
35 yllethyl)phenoxylacetic acid



136 (4-{2-[5-(4-chlorophenyl)-2-(trifluoronethyl)-3-furyl]ethyl}-2-
nmet hyl phenoxy) acetic acid

3-[4- ({3-wetohywb2s86 [ 4- (trifl uoronethyl)phenyl]thien-2- PCT/GB02/02152
met hoxy) phenyl ] propanoi ¢ acid 5

t hyl - 4-[ ({3- (phenoxynet hyl ) -5- 4- (tr|fIuoronethyl)phenyl]thlen 2-
t hyl ) t hi o] phenoxy}acetic. acid

I
2-
I
- et hyl - 4- ({ 3- net hyl - 5-[ 4- (trlflu])aronethyl)phenyl]thl en- 2-

}
}
-
}

3v33

e A o Ay~

hoxy) phenyl ] pr opanoi ¢ acid
2-[ (benzyl thio)methyl]-5-[4-(trifluoromethyl)phenyl]-3- 10
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met Hpethy h@POZY)@Qf‘-WBpIHenoxy} acetic acid '
hyl - 4- rﬁgﬁhw
I fl ugro [9(3?2;8 Bﬁh@jﬁ%@?&%ﬁ@%ﬂt y %ﬁ%ﬁ%enoxy} acetic acid 15
t hyl yﬁ?‘l 12 F}E?%ﬂ PI@TW'¥9P5¢ | uor orret hyl ) phenyl ] - 3-
| }ethyl) phe{ﬂoneth@zmi{({a (phénb methYI) -5-[4- (trlﬂuoromethyl)lphenyl]th|en-2-
th 5- trif t hyl ) ph th
N TS T
t hyl - 4- ({2—iﬁelmlethylJa-([{a-methylf-5-t[|4>|(tuﬂ'eonwmetpwmyér]yﬂ]mlerm-23 20
t hoxy) @l ?oﬁﬁ
[({2|§/c?pen ﬁf rorreth | ), henl{Sfur | }ret hyl )th io]-2-
t hyl phenoxy} ;{%4({ b@@zulthlo)methyl] 5- [4 (trifluorome hyl)phenyﬁ/
{ ;me: Ey: ;fltérgl}ﬁ'][e?h yiRhidyR= rﬁe?ﬁldﬁéﬂo&&}d@éﬁ@%&i&" ) phenyl ] t hi en- 3-
me io acet [.C_aci
{4 [({2yrret hyl iﬁ@%ﬁﬂ opyiome tﬂy’@dﬂéﬂﬂuﬂ@“ﬁw@@ﬁaﬂhﬁ )t hi 0] - 2-
(trifl uor doytimethyjiriop2yhethylphenasi)dcéfic Acidonpound according to claim 1
| ected f
(4-[({3- et hyl - éé?’lett‘?'“‘ Ay RS WhamIPIMSHE5-lr 3 et hy1 ) t hi o - 2-
met hyl pheﬁﬁmypmmyl)mwl] -3-furyl}methyl)thio]jphenoxy}acetic acid
[ 448 {[ 5- (4-chl g5 aRltRVA-12-©-Hidthiil 3L p-GRRL Y thyl }thi o) - 2-
etht oneno ?SL%S e A 1 2-Lo-tethy L8 p1-RiRGSRemetfiyifptian 8
ylp enoxy acetlc acid
3-[2-methyl-4-(2-{3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
yl}ethyl)phenyl]propanoic acid
[2-methyl-4-({2-methyl-5-[4-(trifluoromethyl)phenyljthien-3-
20 yl}methoxy)phenoxylacetic acid
{4-[({2-isopentyl-5-[4-(trifluoromethyl)phenyl]-3-furylymethyi)thio})-2-
methylphenoxy}acetic acid
{2-methyi-4-[({2-methyl-5-[4-(trifluoromethyl)phenyljthien-3-
yl}methyl)thio]phenoxy}acetic acid
25 [4-[({2-methyl-5-[4-(trifluoromethyl)phenyl]-3-furyl}methyi)thio]-2-
(trifluoromethyl)phenoxylacetic acid
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19.A compound according to claim 1 selected from:

30 ' {4-({3-ethyl-5-[4-(trifluoromethyl)phenyljthien-2-yl}methyl)thio]-2-
methylphenoxy}acetic acid
[4-({[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furylJmethyl}thio)-2-
methyiphenoxy]acetic acid
[2-methyl-4-({3-methyl-5-[4-(trifluoromethyl)phenyl]thien-2-
35 yl}methoxy)phenoxylacetic acid



[ 2-nmet hyl -4- ({3-nmethyl -5-[4-(trifluoronethyl)phenyl]thien-2- 35
yl } met hoxy) phenoxy] acetic acid WO 02/092590 PCT/GB02/02152 137
{ 2- met hyl wo-(0pB9eret hyl - 5-[ 4- (tri fl uoromet hyl ) phenyl ]t hi enrC2/GB02/02152
yl }met hyl ) t hi o] phenoxy}acetic acid
{2-methyl -4-[ ({2-nmethyl -5-[4-(trifluoronethyl)phenyl]- 3-
furyl }met hyl )t hi o] phenoxy}acetic acid %e
{2-ethyl-4-[({2-methyl-5-[4-(trifl uor & t hyl ) phenyl ] - 3-
furyl } met hyl )t hi o] phenoxy}acetic acid
{2-isopropyl -4- [({2 met hyl - 5-[4-(trifluoronethyl)phenyl]-3
furyl } met hyl th
2 et iyl - 4 S R ere e ORBROYIIENER: 2. 10
yl } met hoxyyl}meﬂiwiaw benoxséacenc acid -3

4- 2- benz L nyl]-3-
éurgll(ﬁme'”] I )t%zu?'- mynﬁ%t[m?l '}‘éﬁT Jaégitl{og&ggw)géhhﬂggar maceut i cal
conpositio 'YJB'H%V‘ ot Heﬁ@ﬁ@% H:‘iﬁ' any of 15 clainms 1-19. 21.A

hasraceuti cal Rosthgba {2 MEBgIS flli6rotheéth drijijtyer conprising a
Bhar maceuty 59 &Jm 39 -g?\-gm r carrlgl?Fa1 I%‘IZZ.A conmpound accordi ng
to any of é‘f\a}'ﬂé@ %’T Pﬁ? nerYad a py. 23. Use of a conpound according
to any of cl ai n2-isop®plybd- [t{ﬁeneﬂnyhﬁ-t[@tﬂnﬂuera;m%tayl)plmjiyd]a:BFent dfor the25 "

reventio m;(m) di ate | sease or condition
Ilone accorgﬁu%}r{'étﬂgp Bgﬁ%ﬁ:&%’ Ir%% cgehPPAR nmedi at ed di sease or condition

i s dyslipi dem d2-BgHHOrES-Rethy-14-ttefluaromethgnepheniByenrni a, . .
candi ovasoyjméthekPphshoxyHestid acidi abetes mellitus, type 1 diabetes, insulin

resi st ance ema 0 X a bullma infl anmati on and
anorexia 30 ne{j;"'\l&{ga[% }i\h'ﬁ)gﬂﬁtmxlcﬁ ﬁ{]ﬁﬂﬁ‘ﬂ%metm')@w&ﬁ? medi at ed di sease
or condit |f0ryl}methpi)thm]¥mnmﬂwlpﬁnaicﬁdy}a@tla dcieer apeutically effective anount
of a conpound

20.A pharmaceutical composition comprising a compound of any of
15 claims 1-19.

21.A pharmaceutical composition according to claim 3 further comprising
a pharmaceutically acceptable diluent or carrier.

20 22.A compound according to any of claims 1-21 for use in therapy.

23.Use of a compound according to any of claims 1-19 for the
manufacture of a medicament for the prevention or treatment of a hPPAR
mediated disease or condition. -
25
24.Use according to claim 23 wherein the hPPAR mediated disease or
condition is dyslipidemia, syndrome X, heart failure, hypercholesteremia,
cardiovascular disease, type Il diabetes mellitus, type 1 diabetes, insulin
resistance hyperlipidemia, obesity, anorexia bulimia, inflammation and anorexia
30 nervosa.

25.A method of treatment of a hPPAR mediated disease or condition
comprising administering a therapeutically effective amount of a compound
according to any of claims 1-19.

35



according to any of clains 1-19. 35 WD 02/ 092590 PCT/ GB02/ 02152 138 26. A
nmet hod according to claim24 wherein the hPPAR nedi ated di sease or

condi ti onwio2ay=be pi dem a, syndrone X, heart failure, hypecacestseem a,
cardi ovascul ar di sease, type Il diabetes nellitus, type |I diabetes, insulin
resi stance hyperlipidem a, obesity, anorexia bulima, inflamuation and
anorexia 5 nervosa. 138 ‘

26.A method according to claim 24 wherein the hPPAR mediated disease
or condition is dyslipidemia, syndrome X, heart failure, hypercholesteremia,
cardiovascular disease, type Il diabetes mellitus, type 1 diabetes, insulin
resistance hyperlipidemia, obesity, anorexia bulimia, inflammation and anorexia

5 nervosa.



