20 Decenber 2006 Chenical Conpounds The present inver2d Dacemabet 28060
certain novel conpounds. In particular, the present invention relates to .
conpounds that activate human peroxi sone proliferator activated receptors 5
("hPPARs"). The present invention also relates to nethod for preparing the
compounds, their use in nedicine, pharmaceutical conpositions containing
them and nethods for the prevention or treatnent of PPAR nedi ated di seases
or conditions. Several independent risk factors have been associated with
cardi ovascul ar di sease. These include hypertension, increased fibrinogen

| evel s, high levels of triglycerides, elevated LDL 10 chol esterol, el evated
total cholesterol, and low |l evels of HDL chol esterol. HMG CoA reductase
inhibitors ("statins") are useful for treating conditions characterized by
high LDL-c levels. It has been showfChemige! $wai¥y LDL-c is not sufficient
for reducing the risk of cardiovascular disease in some patients,
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el ement gg t er nRdeasBPARIS #sipDase el ements (PPRE). To date, PPRES have been
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glucose tolerance (IGT) and hyperinsulinemia.
Peroxisome Proliferator Activated Receptors (PPARs} are orphan receptors helonging to
25 the steroid/retinoid receptor superfamily of ligand-activated transcription factors. See, for
example Willson T.M. and Wahli, W., Curr. Opin. Chem. Biol., 1, pp235-241 (1987) and Wilison
T.M. et. al., J. Med. Chem., 43, p527-549 (2000). The binding of agonist ligands to the recaplor
results in changes in the expression fevel of MRNAs encoded by PPAR target genes.
Three mammalian Peroxisome Proliferator Activated Receplors have been isolated and
30 termed PPAR alpha, PPAR gamma, and PPAR delta (also known as NUC1 or PPAR beta).
These PPARs regulate expression of target genes by binding to DNA sequence slements, termed
PPAR response elements (PPRE). To date, PPREs have been identified in the enhancers of a
number of genes encoding proteins that regulate lipid metabolism suggesting that PPARs play a
pivotal role in the adipogenic signalling cascade and lipid homeostasis (H. Keller and W. Wahli,
35 Trends Endocrinol. Metab 291-296, 4 (1993)).
It has now been reported that the thiazolidinedione class of drugs are potent and selective
activators of PPAR gamma and bind directly to the PPAR gamma receptor (J. M. Lehtmann et. al.,



pivotal role in the adi pogenic signalling cascade and2® Dgicemben@96asi s (H.
Keller and W Wahli, 35 Trends Endocrinol. Metab 291-296, 4 (1993)). It has
now been reported that the thiazolidinedione class of drugs are potent and
selective activators of PPAR ganma and bind directly to the PPAR gama
receptor (J. M Lehmann et. al., 20 Decenber 2006 2 J. Blot Chem 1
2953-12 9 56, 270 (1995)), providing evidence that PPAR ganma is a possible
target for the therapeutic actions of the thiazolidinediones. Activators of
t he nucl ear receptor PPARy, for exanple rosiglitazone, have been shown in
the clinic to enhance insulin-action, reduce serum gl ucose and have snal |
but significant effects 5 on reduci ng serumtriglyceride levels in
patients with Type 2 diabetes. See, for exanple, D. E. Kelly et al., Curr.
Opi n. Endocui rf o%l’of Bhean 08 1296 285(1995)( myviding £IGBYe hMIPPBR sdiohns emosiblat .
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(1996) Cer t dipids are mpdiotad troutedctiaddn d!BP.G?oOfSe@thi%EéMpﬁaeBlgﬂée%re@-Q!t CW. IFRa@Ne or
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and chol ester o% Pat ent s
5,847,008 (DJEBBE C%?b"&%"‘ nd gRciease @W@@EV FoRPHfResistin g ver raﬁ&immvecreased

publ i cat i ons NuBc@nE 284S frdaiLDOWotikti@seatton. MBIBHALFhE: GShbiThkavasad al .)
and WOB3/ 006 Qaudtibh 958030 WRaehidhn apg) II}IEI{ infbitoPs LA gc?wtly\rla}l]icreaégs%%ar%%e 78"

5306- 5311 ( ZQQI:_IJI)_ éeepfgrrc}x%m;l;!g' IJSAurvlgrx eft af., Arherosc!eroms (Shannon, Irel), 523-537, 124
(Suppt), (1996).
Certaln compounds that activate or otherwise interact with one or mare of the PPARs have
been implicated in the regutation of triglyceride and chotesterol levels In animal models, See, for
25 example, U.S. Patents 5,847,008 (Doebber ef al.) and 5,859,051 {Adams et al.) and PCT
publications WO 97/28149 (Leibowitz et al.), WO39/04815 (Shimokawa ef al.) and W0O01/00603
(Glaxo Group Ltd). Oliver et al Proc Nat! Acad Sci 98, 5306-5311 (2001) reports raising of HDLG

and lowering of serum triglycerides in the obese rhesus monkey following administration of a
PPAR delta agonist.
30

Accordingly the invention provides a compound of formula (f) and pharmaceutically
acceptable salts and solvates and hydrolysable esters thereof.



and lowering of serumtriglycerides in the obese rhesgse Daekterfafidéow ng
adm nistration of a PPAR delta agonist. 30 Accordingly the invention

provi des a conmpound of formula (1) and pharmaceutically acceptable salts
and sol vates and hydrol ysabl e esters thereof. 20 Decenber 2006 3 0 Rs HO
(X(1) R RZ4 X/NRS Rs Werein: R and R2 are independently hydrogen
or C a alkyl; X represents a bond, CH2 or 0; 5 R3 and R are independently
hydrogen, Cl4 al kyl, OCH3, CF3, ally) or halogen; X is CH2, SO, or CG
R6 is -C, o alkyl (optionally substituted by Cl-6al koxy or Cl-6al kylthio),
-C2% al kenyl, -Cos al kyl phenyl (wherein the phenyl is optionally
substituted by one or nore CF3, hal ogen, Cl1.3 alkyl, Cl4 al koxy), -COCl-4
al kyl, -S2C1-6 alkyl ; 10 R5 is phenyl or a 6 nenbered heteroaryl group
containing 1, 2 or 3 N atonsgwherein the phenyl or heteroaryl group is

optionally substituted with [, 2 of\3 noi eties(1§el ected fromthe group
consi sting of Cl4 al kyl, en; X OCk4_al kyl , -S02CL1. 3 al kyl, phenyl
(optionally substituted by o or T groups sel ected from hal ogen, CF3,
Cl.3 al kyl, OCl14 alkyl, acBtylg CN 3.1 fier aspect, the present

I nvention discloses a nethod for pry SNt i of qégs treatment of a disease or
condi tion nedi ated by one or nore human PPAR al pha, gamma or delta
("hPPARs") conprising adm nistration of a therapeutically effective anount
of a conpound of Whersini nvention. hPPAR nedi at ed di seases or conditions
i ncl ude dysl i pi deri sudirA ek HdbRgdaagsigtiogdnad Ciafiplet i ¢ 20 dysl i pi dem a and
m xed dysl i pi dem QrepiX gso.defined in this application this

tiy

enbraces  netabolig s %%d%}—% r't failur e em a
cardi ovadcul ar di 5%%%‘%%&"@%?’(‘?@? fReP o @I%‘F'b@%@: é%%ﬂg?’?%ﬁ% grosis, and
hypertri gl yceri deXiiaCHi $peoid0;di abetes nel litus, type | diabetes, insulin
resi stance, hyper kiipic]gamydoptiondil; anmsaitédny,C, eikokyie Ci.alkythiph eb-p ribdnyl €6-aalkw e
di seases phenyl (wherein the pheny! is optionally substituted by one or more CF3, halogen, Cy; alkyl,

C,.; alkoxy), -COC . alkyl, -S0.Cys alkyl ;

10 R® is pheny! or a 6 membered heteroaryl group containing 1, 2 or 3 N atoms wherein the
phenyl or heteroaryl group is optionally subsfituted with 1, 2 or 3 moieties selecied from the
group consisling of C4 alkyl, halogen, -OC5 alkyl, -80,C .5 alkyl, phenyl {optionally
substituted by one or more groups selected from halogen, CFs, C12 alkyl, OC,.5 alkyl,
acetyl, CN).

15
in another aspect, the present invention discloses a method for prevention or treatment of a

disease or condition mediated by one or more human PPAR alpha, gamma or deita ("hPPARS™)
comprising administration of a therapeutically effective amount of a compound of this invention.
hPPAR mediated diseases ar conditions include dysfipidemia including associated diabetic

20 dyslipidemia and mixed dyslipidemia, syndrome X (as defined in this application this embraces

metabolic syndrome), heart failure, hypercholesterolemia, cardiovascular disease including
atherosclerosis, arteriosclerosis, and hypertriglyceridemia, type |l 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

25 appetite and food intake in subjects suffering from disorders such as obasity, anorexia bulimia,

and anarexia nervasa, cancer, Alzheimers disease or other cognitive disorders. In particular, the
compounds of this invention are useful in the treatment and prevention of diabetes, obesity and
cardiovascular diseases and conditions including atherosclerosis, arteriosclerosis,
hypertriglyceridemia, and mixed dyslipidaemia.

30 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.



i ncludi ng eczema and psoriasis and conditions associ ag@denseniberi20daing and
gut and regul ation of 25 appetite and food intake in subjects suffering N
from di sorders such as obesity, anorexia bulima, and anorexia nervosa,
cancer, Al zheinmers di sease or other cognitive disorders. In particular, the
conmpounds of this invention are useful in the treatnent and prevention of
di abetes, obesity and cardi ovascul ar di seases and conditions incl uding

at heroscl erosis, arteriosclerosis, hypertriglyceridema, and m xed
dyslipidaem a. 30 In another aspect, the present invention provides
pharmaceutical conpositions conprising a conpound of the Invention,
preferably in association with a pharnmaceutically acceptable diluent or
carrier. 20 Decenher 2006 4 In another aspect, the present invention

provi des a conpount®Bf'et3eed. Hrermsp®nvénten meyisies mconpherdaptse ingendor for use in
particul ar, i nthEaprasndiertiicitaein imaranaidher aspect, the present invention
provi des the use ofadtheQRRRUIE pRke EOVENL r._the manufacture of a |
medi canent forythe treatnent of a 'fﬁgge/&"‘ﬁe&r?gﬁf"gs?@%& ioézé%oéném%'% Dg%‘ﬁ'&i’%”?'%ﬁ?’ 5 As
used herein, "a conpound of “tHaeHY b eatPentobabie AR esdifise disersepr cPetitenl a (1)
or a pharmaceuti éariey hargisepeaiiosndsding invantiors okaratacpmpiundiyfdsroliy sphle est er

t hereof . Wi |h @hh!yr;é;l@hgamt@teﬂa&tsafﬁr s%l’v@te,ioﬂﬁgjd%@ﬁ%lé ddel RGesiCOPE OF ht hi S
invention, the aciwg @k I cause the data suggests that ile
the esters arergsefHI@c@%ﬁg%%%g{s alf'eg ncﬁjg'f/&é@f tarf 9Hh'so'gvef"f?gg‘5%ia‘iﬁt‘§ € whi ch

they hydrol ysé T HEE PEPEeriaaspyarats tehitieitie esteriare apeiul edmpoutivg dimplyysteatiy eadi | v
10 can pr oducéetiecidsle boklyhechyeolyse that atehit: BBG@YMERRE E5to8 ShabiydioRsdib iy
Gener al 9 t he comprbmsyhi 6aBsdid abiSin talsidCol LR nd transient
transfection as@Ean$en Ml n% he, ester trdagfgosddﬂg?%hgda‘lﬂe@&%ﬂ}d n‘“g‘\"ﬁgqofyh%ﬁc_ﬂﬁ? s
active in the transient transtectton JEe4n prasuthiny sttidoroohypriyibpd s.
Preferred hydPUPYEafveindeimpsensrasiestiopassiybsumsthedus taliyerogsin frbteral Kyl

group nmay be S$ydrcisgii esthairnColalkylisRROUNEEIN HRAKA-ordVBtBYbe Qhighlhl ESters are

nore pref err e@ranchbd ELAT ReRRlYsBRS | s i ndependently H or nethyl.
More preferably Rre 7 h et !{P%rﬁf—r{eg‘r@g@c%%ﬁqe?r‘et hyl . Even nore preferably,

and R2 are ot
R and R are both fﬁr?tg)ﬁ’?aé? gr%{ﬁﬁ/'s)ﬂ‘qe%ené‘?”"w 8T aethyb | Neregetammbly Riargr8 are
i ndependent | yPHP B pr kofiasiivk yAven tbe ereferaslyeR ‘abll R° @t bdteast one of R3 and R4 is
hydr ogen and wherProsisbhokisR3 and R4 |'s hydrogen and the other is not, then
the one that 20ds§ rIKERO | referably ortho to the depicted noiety
X. More prefer%l’]}al.;}r/ ?r%qeg one th%?mfj%%a%f'ﬁ 'ﬁ?%ﬁ'ﬁé‘é'ﬂkﬂ"?PFFé‘?”’?R')’I?“F‘ﬁ‘@‘F%?@bI y X
is CH. an s hydrogen and when one of R® and R Is hydrogen and the other is not, then the one that

20 is not hydrogen is preferably ortho to the depicted moiety X. More preferably the one that is not
“hydrogen is methyl.
Preferably X'is CH;.
Preferably R is butyl or methoxyethyl.

Praferably R%is phenyl or a 6 membered heterocycie selected from pyrimidine, pyridine,

pyridazine, pyrazine, each of which is subsiituted by pheny! (optionally substituted by one
or more CF;, Cy.salikyl, halogen, CN) and optionally a further C,,alkyl subslituent. Preferably this
pheny! substituent Is meta to the depicted N. More preferably the substiluent on the phenyl or 6
membered heterocycle is para CgH,CF,, CeHsMe or CgH,LCL.

Preferred compounds of the invention are:

25

30 2-Methyl-2—{2-methyl-4-{([4-(trifiuoromethyl}benzyl]{ﬁ-[4—(triﬂuoromethyl)phenyf]pyridin-2~

yllamino)methytlphenoxy}propanoic acid
2—{4-{(Buty!{6-[4—(triﬂuoromethyl)phenyl]pyridin—z-yl}amino) methyl}-2-methylphenoxy}-2-
methylpropanoic acid
{4-[(Butyl{a-[4-(triﬂuoromethyl)phenyl]pyn‘din-2-yl}amino)methyl]-z-methylphenoxy}acetic acid
[4-({Butyl[4*-{trifluoromethyl}-1,1 ‘-biphenyl~3-yl]amino}melhyl)-2—methylphenoxy]acetic acid
[4-({(2—Methoxyethyl){4’-(triﬂuoromethyl)—1 ,1-biphenyl-3-ylJamino}methyl}-2-
methyiphenoxyjacetic acid

35



Preferably R5 is butyl or methoxyethyl. Preferably R620Dguearhdr 2006 6
menber ed heterocycle selected frompyrimdine, pyridine, 25 pyridazine,
pyrazi ne, each of which is substituted by phenyl (optionally substituted by
one or nore CF3, Cl-3al kyl, halogen, CN) and optionally a further

Cl. 3al kyl substituent. Preferably this phenyl substituent is neta to the
depicted N. More preferably the substituent on the phenyl or 6 nenbered
het erocycle is pare C6H4CF3, CoH4Me or C6HACI. Preferred conpounds of the

i nvention are: 30

2-Methyl -2-{2-methyl -4-[([4-(trifl uororre?hyl ) benzyl ] (6-[4-(trifluoronethyl)
phenyl ] pyri di n-2- yl }am no) net hyl ] phenoxy} pr opanoi ¢ aci d

2-{4-[ (Butyl (6-[4-(trifluoronethyl)phenyl]pyridin-2-yl}am no) o

met hyl | - 2- met hy| pivengdajpedtyliardihybpetopd ndiintert 3-glaminojmethylphenoxylacetic acid

(4-[ (Butyl { 6- [ 4-fid-E)epropn@diiipdl dibesmstnlipy, ro@heyi2s-ybhasideoyipet hyl | - 2- met hyl
phenoxy}acetic aci d, 3 ). Iacetic acid

[4- ({Butyl [4' - (tPHIPEFEREERYT I, 1' - bi phenyl - 3- ¥| ] ami no) e hyl ) - 2- et hyl phe
noxy] aceti c aci d2-Methyl-4-({propyi{4*-{triflucromethyl)-1,1" iphenyl-3-ylJamino}methyijphencxyjacefic ac

f 4- ({( 2- Met hoxy ephydthi-4-({R{(ehiihvRhaetimbymdnl- . bbigheeriy - 3- yl ] am no} net hyl )
-2- et hyi phenoxyl acal Le, dhihvRRecenber 2006 5 |

(2 ety - (Cpef D0 U SRS o SR Y1 2 o) et o
[ 4- ({(2- Cycl opr opst)yweptbryoxylpogtic foidr i f | uor onet hyl ) -1, 1' - bi phenyl - 3-yl Jami n

o} net hyl ) - 2- netjhylphaneyatiydeetdis-agindoromethyl)-1,1-biphenyl-3-yllaminojmathyl)-2-

[ 2- Met h){ -4-({ prn(')éyI,pL‘4'O})(]gcreiiggc%or onet hyl)-1, 1' - bi phenyl - 3-yl ] am no} rnet hyl)
phenoxy]acetic aci d g’ o . nami ) thylphenoxylacetic acid

. [ 2- Met hyl - 4- ({ [BUBWeYHYtiHee by Tinbeoyt B iaminglies ke IATY PRer 6T S RERy | - 3-
yl j am no} et hyl )[ph’etm@)@y(l{(amgﬂsiulﬁonamﬁﬁriﬂuoromethyl)—‘l ,1'—bi;.3henyl—3- .

[ 4-( E Eult ylh[ 2- rTE}ﬁ]¥$i?(ﬂaa&;1fpgédowcaw%aa@yI )-1, 1" -bi phenyl - 3-yl ] ani no} met hyl ) - 2
- e ypenoxya | R | i R Do thlh l‘ d

Lar (1 (2 ot hoxy e oty E a1 anepy SEPaIm VT AR i‘)"ﬁ‘é]?n:@“? 3 yllanin
o} net hyltj- 2- 10 mmyal(Mn'mliéﬂt@é@@mﬁyaéi1'oP*Phe“Y'-3-Y amino}sulfonyllphenoxylacelic aci

[ﬁ- ({ Bult yryl [4 -[ﬂ-g{gj_@cugbwmtyhmmﬁlﬂamﬁemhj—ph@ipyérw:sa-mbr]wamismifoméﬂt hyl ) - 2- net hyl
phenoxyl aceti ¢ an(’%elzth iphenoxylacetic acid

[2-Methyl -4-({(pro ﬁhsulx)fonyﬁ 4' - (trifluor thyl)-1.1 -hi o3

yl j ami no} net hyl ){f)'IH %WT'&E@NDE’L%&Féenyﬂpynmlf m-quﬁammm r}‘emyujz mchyEbﬂSWJ}ac% ic

[ 4- ({Butyl (4" - (taidf | uoronet hyl)-1,1' - bi phenyl - 3-yl | am no} sul f onyl ) - 2- et hyl
phenoxybhacetic %—k{g:}r[1154-chlorpphenyl)pyrimidin-z—yf]amino}methyl)-2—rnethylphenoxy]acetic acid

[ 2- Met hyl - 4- ({ pﬁgi(?’zl nodduliynla HAERIBR Moy ndyr i PR o frety]-&m no} sul fonyl

) phenoxyl aceti c o
[ 4- ({(2- Cycl opr opRFPv@PeRAPEie g9 i f | uor onet hyl ) - 1, 1' - bi phenyl - 3-yl ] ami no} sul

fonyl)-2 (4-{{[4-(4-Chlorophenyl)pyrimidin-2-ylj{2-methoxyethyljamino] methyl}-2-
methylphenoxy)acetic acid
25 {2—Methyl-4-[(pr0py1{4-[4-(triﬂuoromethyI)phenyl]pyrimidin-2—yl}amino)methyl]phenoxy}acetic
acid

{4-[(Buty1{6-[4-(triﬂuoromethyr)phenyl]pyrazln-2-y|}arnino)methyl]-2-methy[phenoxy}acetic acid
[4-({Buty1[6-(4-methylphenyl)pyrazin-2-yi]amino}mo_aﬁwyl}-?.-methylphenoxy]acetic acid
{4-[((2—Methoxyethyi){6-[4-(triﬂuoromethyI)phenyl]pyrazin~2—yl}amino)methyi]-z—
30 methylphenoxylacetic acid
(4-{[Butyl(2,4"-dimethyl-1,1 '-blphenyl-S-yl)amino]methyl}-z—me!hy!phenoxy)acatic: acid
{4-{[Butyl{4'-flucro-2-methyl-1,1 ’-biphenyi-3-yl}arnino]methyl}-2~methylphenoxy]aceﬂc acid
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14- ({But yl [5- ”Et giYMet I%Z- jm Z)H’(B %Iﬂuoromethyl)phenyt]pyndm 2-
)pyrimdin-4- hyl phenoxy] acetic acid
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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. Therefore, this invention is intended to include all combinations of preferred and
20 most preferred groups.
Those skilled in the art will recognize that stereocenters exist in compounds of formula (1).
Accordingly, the present invention includes all possible stereoisomers and geometric isomers of
formula {i) and includes not onty racernic compounds but this invention is also intended to cover
each of these isomers in their racemic, enriched, or purified forms. When a compound of formuta
25 (i) is desired as a single enantiomer, it may be obtained either by resoiution of the final product or
by stereospecific synthesis using an optically active catalystor a catalytic system with optically
active ligands or isomerically pure starting material or any convenient intermediate. Resolution of
the finat product, an intermediate or a starting material may be effected by any sultable method
known in the art. See, for example, Stereochemistry of Carbon Compounds by E. L. Eliel
30 {Mcgraw Hill, 1962) and Tables of Resolving Agents by S. H. Wilen. Additionally, in situations
where tautomers of the compounds of formutla (1) are possible, the present invention is intended
10 inciude all tautorneric forms of the compounds. In some of these chiral compounds the
activities at the various PPAR receptors varies between the S and R isomers. Which of these
isomers is preferred depends on the particular desired utility of the compound. In other words,
35 even with the same campound, it is possibie that the S isomer will be preferred for some uses,

while the R isomer will be preferred for others.
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tautoners of {he compou t
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recept ors var gersetaveenivinhed SidioslsdRs.i ra&HEpreSrﬁc bing b &Euat&&]@% salts%%@@s i S
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i somer will be pref é‘fo\r{m‘é%i’"f' 'Gactio e, é@?’ . CWH Hal@‘%“ﬁéa'ﬂ"q @(ﬁ'f%)‘mﬁ!ﬁ'q | be
preferred f Orpt@@)ﬁf@ptg:, gggnideranberlic2R6mard, toluenesulfonic, methanesulfonic, naphthalene-
20 2-sulfonic, benzenesulfonic hydroxynaphthoic, hydroiodic, malic, steroic, tannic and the like.
Other acids such as oxalic, white not in themselves pharmaceutically acceptable, may be useful in
the preparation of salts useful as intermediates in obtaining the compounds of the invention and
their pharmaceutically acceptable salts. More specific examples of sultable basic salts include
sodium, lithium, potassium, magnesium, aluminium, calcium, zinc, N,N'-dibenzylethylenediamine,
25 chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylgiucamine and procaine salts.
Those skilled in the art of organic chemistry will appreciate 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 {1} are within the scope of ihe
30 invention. References hereinafter to a compound according to the invention include both
compounds of formula (1) and their pharmaceutically acceptable salts and solvates.

The compounds of the invention and their pharmaceutically acceptable derivatives are
conveniently administered in the form of phammnaceutical compasitions. Such compositions may
conveniently be presented for use in conventional manner in admixture with one or more

35 physiologically acceptable carriers or excipients.

While itis possible that compounds of the present invention may be therapeutically

administered as the raw chemical, it is preferabie to present the active ingredient as a



The hPPAR agonists of formula (1) may be agonists of 20/Decentber\3006

("sel ective agonists"), agonists for two PPAR subtypes ("dual agonists"),
or agonists for all three subtypes ("pan agonists"). As used herein, by
"agonist", or "activating conmpound”, or "activator", or the like, is neant
t hose conpounds which have a pKi of at |least 6.0 preferably at least 7.0 to
the relevant 5 PPAR, for exanple hPPARS, in the binding assay descri bed

bel ow, and which achieve at |east 50% activation of the rel evant PPAR
relative to the appropriate indicated pogitive control in the transfection
assay described below at concentrations of 10 Mor |ess. Mre preferably,
the agonists of this invention achieve 50% activation of at |east one
human PPAR in the relevant transfection assay at concentrations of 10 M or
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i nvention andinérgcﬁénﬁs. RRALITRGE WoletsFhdy Yo pepRRt bFRbBpreleinG nal suitesse reachine the

28%32: %esln'é lng %gm ingredient &d frletg—ﬂ:}wt}neu;} PEOA A aBMem%%Lliag BbtioRAYRASE hr@ns. Such

other conventional exciplents such as binding agents, (for example, syrup, acacia, gelatin,
sorbitol, tragacanth, mucilage of starch or polyvinylpyrrolidone), flliers (for example, lactose,
sugar, microcrystalline cefluiose, maize-starch, calcium phosphate or sorbitol), lubricants (for
example, magnesium stearate, stearic acid, talc, polyethylene glycol or silica), disintegrants (for
30 example, potato starch or sodium starch glycoliate) or wetling agents, such as sodium laury!
sulfate. Moulded tablets may be made by moulding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid dituent. The tablets may optionally be coated
or scored and may be formulated so as to provide slow or controlled release of the active
ingredient therein. The tablets may be coated according to methods well-known in the arl.
35 Alternatively, the compounds of the present invention may be incorporated into oral liquid
preparations such as aqueous or oily suspensions, selutions, emulsions, syrups or elixirs, for
example. Moreover, formulations containing these compounds may be presented as a dry
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granu o 22, AeA0 Sk LR o AU SERRRLRY o iy o e

non- aqueous |1 qui
wat er -i n-oi | ‘I’“fydflﬁ?‘i'd@?ﬁﬂ@lsﬁﬁe ligpidesargert foxaxaipie matdi-Bnijectiay, ahastdyepripriesent ed

as a bolus, wkeEtterspopnesus pgestod soldtiohdidSlspBiondBafBfepides GONRERASSI ON or

T 19 P09k e bR R G450 ST S LompreSSEd

tablets may be p ri%a{aﬁ d.0y, 1a{%r A ;nlﬁm be.pr

ingredient in a free-f1ow Iig ror LRienmasbeproseRiertss arprpsiontib dhe vy | onal |y
ni xed vt h aCa‘é‘?’ﬁéﬁ“’h@éﬁv@ﬁwf@haﬁméakmpplhf@m@eslmoh as binding agents, (for
exanpl e, syrup, Bemalsns @elogitdl Baminig@iidaiit 8é modi, @tg@%mel’buceg]%l L@%UQ@ starch
or pol yvinyl méfuﬂ@l‘oié#@&%mpmsmlglm% §lav(a nalediSat mrQDf!avoured%ams such as sucrose and acacia

or tragacanth, and pastilles comprising the active ingredient in a basis such as gelatin and
glycerin of sucrose and acacia.

The compounds may alse be formulated as depot preparations. Such 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
30 sparingly soluble salt.

In addition to the ingredients particularly mentioned above, the formulations may include
other agents conventional in the art having regard o the type of formulation in question, for
exarmnple those suitable for oral administration may Inciude flavouring agents.

It will be appreciated by those skilled in the art that reference herein to treatment extends to

35 prophylaxis as well as the treatment of established diseases or symptoms. Moreover, it will be
appreciated that the amount of a compound of the invention required for use in treatment will vary
with the nature of the condition being treated and the age and the condition of the patient and will



sugar, mcrocrystalline cellul ose, nmize-starch, cal c2ambeghodein20860r

sorbitol), lubricants (for exanple, nmagnesium stearate, stearic acid,

talc, polyethylene glycol or silica), disintegrants (for 30 exanple, potato

starch or sodiumstarch glycollate) or wetting agents, such as sodi um

| auryl sulfate. Moul ded tablets nay be nade by nmoulding in a suitable

machine a m xture of the powdered conpound noistened with an inert |iquid

diluent. The tablets nmay optionally be coated or scored and may be

formul ated so as to provide slow or contqplled rel ease of the active

ingredient therein. The tablets may be coated according to nethods

wel | -known in the art. 35 Alternatively, the conpounds of the present

invention may be incorporated into oral liquid preparations such as
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addition of a sterile liquid carrier,  for exanpl.e, = ALl HELEMON,
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t he Kkingy previqusly described. Formul ations for rectal adm nistration nmay
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pol yet
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defined above optimally together with a pharmaceuiically acceptable carrier or excipient Comprise
a further aspect of the invenfion. The individual components of such combinations may be
25 administered either sequentially or simultaneously in separate of combined pharmaceutical
formulations.

When combined in the same formuiation it will be appreciated that the two compounds must
be stable and compatible with each other and the other components of the formufation and may
be formulated for administration. When formulated separately they may be provided in any

30 canvenient formulation, conveniently in such a manner as are known for such compounds in the
art,

When a compound of formula {1} is used in combination with a second therapeutic agent
active against the same hPPAR mediated disease, the dose of each compound may differ from
that when the compound is used alone. Appropriate doses will be readily appreciated by those

35 skilled in the art.
Compounds of this invention may be conveniently prepared by general processes

illustrated by the schemes below.



i ncl ude | ozenges conprising the active ingredient in 20Degembee@008si s such

as sucrose and acacia or tragacanth, and pastilles conprising the active
ingredient in a basis such as gelatin and glycerin or sucrose and acaci a.
25 The conpounds may al so be fornmul ated as depot preparations. Such |ong
acting formulations may be adm nistered by inplantation (for exanple
subcut aneously or intranuscularly) or by intranuscular injection. Thus,

for exanple, the conpounds may be formulated with suitable polyneric or
hydrophobic materials (for exanple as an.enulsion in an acceptable oil) or
i on exchange resins, or as sparingly soluble derivatives, for exanple, as a
30 sparingly soluble salt. In addition to the ingredients particularly
menti oned above, the fornulations may include other agents conventional in
the art having regard to the type of fornulation in question, for exanple -
t hose suitabl e f&choral administration may include flavouring agents. It
wi Il be appreciated by thos skllled inthe art that reference herein to

treat ment extends t 35 REOoPRY | ax ;%i}ﬁ% QS%ghe tregat meqgt of
oY PR

est abl i shed dlseas synptens ¢ aNBH
t he anount of a coﬂpound<ﬁQQMe T hr Fequkied f IFw t ridat ment
will vary with the nature of the condi®ion being treated apgl t he age and

the condition of rrtelﬁeemésl( o oty 2R, doRE £ URGNe 2000, vb i L LBl Y At

t he di screti Ian or veter
however9 dog’ggzaémp &f"f'%’l‘at "I(MF't"%ﬁ%%ﬁd“P't"Bﬁ‘Pﬁ%‘ﬁf' oldiq gidepydsinoig®t y he in the
range of 0.02- 5000 ing per day, preferably 1-1500 ng per day. The desired
dose nmay conveni sedelg2be presented in a single dose as divi ded doses
adm ni stered at appropriate |ntervals for exanpl e as tmo three, four or
nore 5 sub-doses p day The f@r mul ns accor ing to the invention may
contain between 0. ahmhthe ctlve i A convenlently from 30-95%
for tablets and €a o“‘&;dﬁh P parat QB om0 M, £ OMPOUN
of fornmula (1) for“use in the wnstant i'nvent i Orf may be used b& CONbi nation
wi th other therapeutic agents for exanple, statins and/ other lipid
| owering drugs for exanple 10 MIP inhibitors and LDLR &jpregul ators. The
conpounds of the invention nmay al so be used in conb nat i Wt h
antidi abetic agents, e.g. metfornin, sulfonylureas angd/ PRAR gamma, PPAR
al pha or PPAR al pha/ gamma agoni sts (for exanpl e t hi azo¥ gi nedi ones such as
e.g. Ploglitazo I The €9 u used in
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t he Scheme 3
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Commerical 2,6-dibromopyridine may be caupled with boronic acids using Suzuki coupling
15 conditions. The resultant monobromides can then be treated with an amine (intermediate Allna
Buchwald reaction to yield the coupled products. The ester group can then be hydolysed to the
corresponding carboxylic acids under standard conditicns.



use of a conbi nation conprising a conpound of fornul a20IDecsnitrers2d06 t her
therapeutic agent in the treatnent of a hPPAR nedi ated di sease. Wen the
conmpounds of formula (1) are used in conbination with other therapeutic
agents, the conpounds nmay be adm nistered either sequentially or

si mul t aneously by any conveni ent 20 route. The conbinations referred to
above may conveniently be presented for use in the formof a
pharmaceutical fornulation and thus pharnaceutical formulations conprising
a conbination as defined above optinallystogether with a pharmaceutically
acceptabl e carrier or excipient conprise a further aspect of the

i nvention. The individual conponents of such conbi nations nay be 25
admi ni stered either seguentially or sinultaneously in separate or conbi ned
phar maceut i cal f%?ﬁﬁ?ations. When conbined in the same formulation it will
be appreci ated thal Ehﬁﬂtmo conpqu grnus&&mhe :abl.e and conpatible with

each ot her and thé er conPnentjsof t h&“f or.mul m and may be

formul ated for adm nistrat#mon. Wieid fornudated se tely they may be
provided in any 30 convenidi forntll ati ongi&bnveni ently in sugh a manner as
are known for such compounds in the art. Wen a conpour,\iqg mula (1) is
used in conbination with a second therapeutic agent| atti e. ai st the

same hPPAR nedi ated di sease, the dose of each compoun@&imey differ from
t hat when the conmpound is used al one. Appropriate d sﬂqhmjll be readily
appreci ated by those 35 skilled in the art. Cbnppund?°oT this invention

maybe conveniently prepared by general proggzse i|lystrated by the
schenes bel ow. 20 Decenber 2006 12 Schenw’ PEE%N NH O ~IQV HD
JJJ

,}-~H---i RO,/\ D/ H?2) NaDH4 RO-O " / NH Cs2CO RRREOHR
R R R Suitable halogenated-anilines can be coupled with boronic acids under Suzuki coupling
conditions fo afford coupled products (intermediate D). Reductive amination, or acylation and
5 reduction, of the resulting compounds yield the secondary anilines (intermediate E) which are

alkylated with halides (intermediate B). Hydrolysis of the carboxylic esters, under standard

conditions yield the carboxylic acids.

Scheme 5
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10
Reductive amination of an anlline (intermediate O) with an aldehyde (intermediate C)

affords a secondary anlfine (intermediate F), which can be converted to an amide by coupling with
a suitable carboxylic acid and to the sulfonamide by reaction with an appropriate alkyl sulfonyl
chloride. The resulfant esters are hydrolysed under standard conditions to yield the carboxylic

15 acids.



(c) (A) Internediates (A) can be prepared by al kyl at20@eaesibet 2006

4- hydr oxybenzal dehyde to afford 5 benzal dehydes (internediate C), followed
by reductive am nation of the al dehyde noiety. Schenre 2 WRDR R ~ O 8r
HO- HO/ o " ROO~\ ~/--~ HDCM OH Cs,CO, RRx / .J H CBrfPPh,or MsGVE , N
RRROCM RROO R R Hal P. (a) Internediates (B) can be prepared by
reduci ng a suitable 4-hydroxybenzal dehyde to the to al cohol. Al kylation of
t he phenol noiety with a suitable bronpacetate, foll owed by hal ogenati on of
the benzylic al cohol affords internediatgg (B). Scheme 3 oA d RO-/0,b", R
RieR (A A-B(OH2 ~T (\ Pd(OAA CE,CD, B N ar Po(Ph,), N Ar tzCQ
(S-BINAP DMGM O tFl Tduene \ R RR}I~7 N HOB\iRR/ \ R MaOWHF RokO
NI Ar

Scheme 6
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Reaction of a secondary aniline (intermediate E) with a sulfonyl chloride (intermediate G)

atfords sulfonamide linked compounds. Hydrolysis of the esters, under standard conditions yield
5 the carboxylic acids.

Scheme 7
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Commercially available 4-chloro-2-{methyithio)pyrimidine and boronic acids can be coupled
under Suzuki conditions. Oxidation of thiols affords the corresponding sulfones. The sulfones can

then be reacted with amines (intenmediates A). The resultant coupled compounds are hydrolysed
under standard conditions to yield the carboxylic acids.

10
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R WRe R Conmerical 2,6-dibronopyridine nay be coupoteDevdrhbedb@0@6i c aci ds
usi ng Suzuki coupling 15 conditions. The resultant nonobrom des can then
be treated with an amne (internediate A) in a Buchwald reaction to yield
t he coupl ed products. The ester group can then be hydolysed to the
correspondi ng carboxylic acids under standard conditions. 20 Decenber 2006
13 Schene 4 RC~ R R Rao OpchH H=N Hal pr-BIOH ; H=N ,( 'Pr CH=Cl= R~ R
111THI T ~~\1JT pr Pd(PPha, NalCO (D) 1)R0O00I OVE/ H O 22) LAIN, (E) R 1)0
/ RoHh _ RRMCN (O R 2) NNOH MoOHREF R R Suitable

hal ogenat ed-ani |l i nes can be coupl ed wi th boronic acids under Suzuki
coupling conditions to afford coupled products (internediate D). Reductive

am nation, or acylation and 5 reduction, of the resulting conpounds yield

the secondary anil jfres (i nt@g@n@digf\a whi ch areval kylated with halides
(intermedi ate B) & ol ysis—oeé t N;la; boxy++c nes)ers, under standard
conditions yield the carbe¥ytic acids. Scheme 5 R /j\l / TR OHN\ MR \
Re (D) ROXt O DMENater lm /<: R
R R/ - NH
e

DIPEA

i N
R M [ -
)y @ /E‘Nj\ i OHO @ N/&l;\r
H N ' i RO i o I

HO o R B i THEMeOH R R

Commercial dichtoropyrazine can be coupled with boronic acids using Suzuki coupling
conditions. The resultant mono chioropyrazine can be converted to the bromide by treatmant with
phosphorus tribromide. Displacement of the bromide with an amine (intermediate A} in the

5 presence of N,N-diisopropylethylamine yield the esters which are hydrolysed to the acids, under

standard conditions.

Scheme 9
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10 Reductive amination of a suitable aniline with an aldehyde affords a secondary aniline
which can then alkylated with a sultable halide (intermediate B). This product can be coupled with
an appropriate boronic acid under standard Suzuki coupling conditions affording carboxylic acids

directly.

15 Scheme 10



RROR= MB(oee) 0O AOH 11 (F) (O elopc)' H(l.aey R2DMDdd@mber 2006
Dichloromethane 4 1) 1 1) RSDCI HO R PyMe ECCVEIf! CH CL 2) NaCOH

2) NaoH THF/ MeOH THFMBEOH RY R \ N~ /\Y// \YNON p., QRRO0OOO0OR
10 HOR R= HO R~ Reductive amnation of an aniline (internmediate 0) with
an al dehyde (internmediate C) affords a secondary aniline (internediate F),
whi ch can be converted to an am de by coupling with a suitable carboxylic
acid and to the sulfonanmi de by reaction with an appropriate al kyl sul fonyl

chloride. The resultant esters are hydroljysed under standard conditions to
yield the carboxylic 15 acids. 20 Decenber 2006 14 Scheme 6 RSO C 0 ~ R
t) RRRXRRIG HR/ Ar MHO" "0 ,,,,((R~ (E) 2) NaOHR ;0 ~~ ~
McOHRHF ~~~/ Reaction of a secondary anili ne (i nternediate E) with a
sul fonyl chloride (internediate G afdfor I fonam de |inked conmpounds.
Hydrol ysis of the %ﬂt\lgcrls, under stan N,tnl ons yLeI d 5 the carboxylic
aci ds. o Ar-Bon, Y
N\’;N Na,C0, ﬁ DIPA ’ :_Cﬁ>~\ Fi\
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A suitable dichloropyrimidine can be coupled with boronic acids using Suzuki coupling
conditions. The resultant mono-chlora pyrimidines can be treaied with an amine (intermediate A)
in the presence of N,N-diisopropylethylamine to yield the eslers which are hydrotysed under

standard conditions to the carboxylic acids.

The following illustrates Intermediates and Examples of Formula 1 which should not be

construed as constituting a limitation thereto.
General purification and analytical methods:

LC/MS refers to analysis by analytical HPLC which was conducied on a Supelcosil
LCABZ+PLUS column {3pm, 3.3cm x 4.6mm ID) efuting with 0.1% HCO,H and 0.0 M
ammonium acetate in water (soivent A), and 95% acetonitrile and 0.05% HCO,H in water (solvent
B}, using the following elution gradient 0-0.7 minutes 0%B, 0.7-4.2 minutes 0—100%B, 4.2-5.3
minutes 100%B, 5.3-5.5 minutes 100—-0%B at a flow rate of 3 mi/minute. The mass spectra (MS)
were recorded on a Fisons VG Platform mass spectrometer using electrospray positive jonlsation
{ES+ve to give [M+H]" and {M+NH,]" molecular ions] or electrospray negative ionisation [(ES-ve
to give [M-H]” moilecular ion] mades.

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

Biotage™ chromatography refers to purification carried out using equipment soltd by Dyax
Corporation (either the Flash 40i or Fiash 150i) and cartridges pre-packed with KP-Sil™ silica.

Reactivials used are those supplied by Perbio Science UK Ltd.



Scheme? IN''

Pd(PPI,,)fNa, CO, S~ Ar

O N~ JXo N

\ Ar-B(CHh 1~ \ pKaM ~ \ QQQ ~, 5~ Ar 02®RIRcember@0C6

Ar ROR, e

MO[NI,Or OVERfiO/ rO R Rx -7r NH (A) DI PEA R

R NaOHf rHF MOH R tll O N HO R+-N k

Commerci al ly avail abl e 4-chl oro-2-(methylthio)pyrimdine and boronic acids

can be coupl ed

10 under

correspondi ng sul fones.

(intermediates A). The r
standard conditions to yield the carboxyljc acids. Schene a 20 Decenber

2006 15 CIIN-C

Suzuki conditions. Oxidation of thiols affords the
The sul fones can then be reacted with am nes
esul tant coupl ed conpounds are hydrol ysed under

Ar-tIfodr C”l VD . 1N N N A N A Pd(Ph3)4 Na: CO

DMEMVEr ROOYR wxw Y .1 NH DIPEAr R Oi NaDH/ Jr 11 Ar

Mass direcled auto-prep HPLC refers to the method where the material was purified by high
performance liquid chromatography on a HPLCABZ+ Sum column (5em x 10mm i.d.) with 0.1%
HCOZH in water and 95% MeCN, 5% water (0.5% HCO.H) utilising the foliowing gradient elution
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35

condifions: 0-1.0

minutes 5%B, 1.0-8.0 minutes 5—30%8, B.0-8.9 minutes 30%B, 8.9-9.0 minutes

30—85%B, 9.0-2.9 minutes 95%B, 9.9-10 minutes 95-+0%B at a flow rate of 8mifminute. The
Gilsan 202-fraction collector was triggered by a VG Platform Mass Spectrometer on detecting the

mass of interest.

Hydrophobic fris refers to filtration tubes sold by Whatman,

SPE (solid

phase exiraction) refers to the use of cariridges sold by International Sorbent

Technology Ltd. SCX is a benzerne sulfonic acid stationary phase.

TLC (thin layer chromatography) refers fo the use of TL.C plaies sold by Merck coated with

silica gel 60 Fasy.

Abbreviations:

TLC:
DMSO-d°:
CDCl; :
MeOH-d* :
DCM ;
DMF :
Et.O:
EtOAc :
MeCN :
MeOH :
BusP :
Ry:

THF :

br:

5!

dd:

thin layer chromatography
deuterated dimethylsuifoxide
deuterated chloroform
deuterated methanol!
dichloromethane
N,N-dimethylformamide
diethyl ether

ethyl acetate

acetontirile

methanol
tributylphosphine
retention time
tetrahydrofuran

broad

singlet

doublet

deublet of doyblets

tripiet

quartet

multiplet



NAr ROt R R FF HOif if 7HF/ I MOH R Commerci al di &0 BecerpbarRA86can be
coupled with boronic acids using Suzuki coupling conditions. The resultant
nono chl oropyrazi ne can be converted to the bromde by treatnment with
phosphorus tribrom de. D splacenment of the brom de with an am ne
(internmediate A) in the 5 presence of N, N-diisopropylethylamne yield the
esters which are hydrolysed to the acids, under standard conditions.
Schenre 9 R Hal RCHOO RO H N\ or N~\CaHOIOACI. MN RBr OR R (8 RORR
RR Nc:cl: I / D PEUMACN R kB(OHW Pd(Prh.).f DMVe Na. CQUOHQ R~ Ly~~N/Ar
re 10 Reductive am nation of a suitable aniline with an al dehyde affords a
secondary aniline which can then alkylated with a suitable halide
(intermediate B). This product can be coupled with an appropriate boronic
aci d under standdld SuzukPBBIBFPHE conditions affording carboxylic acids
directly. 15 Schenme 10 20 Decenber 2006 16 PI R R RO~1~/ONHR ~ \ Cl

N-9(O{A RRR jReiedia N Grofo rifhoom U NAT WR R\
Pd(PI(DML{~~ R Holftd'% diatd N ZBroMo-63 A trifidofom NN EREh y by RinbIA

"]
B N
CF,
5 To a solution of 2,6-dibrernopyridine (1.25 g, 5.28 mmol) in dimethoxyethane (100 mL) and

water (50 mL), was added 4-trifluromethylphenylboronic acid (1 g, 5.27 mmol) and sodium
carbonate (1.45 g, 13.7 mmol). The resulting mixture was flushed with nitrogen prior to addition
of tetrakis(triphenylphosphine) paliadium (0) (60 mg, 6.05 mmol). The reaction mixiure was
heated to reflux under nitrogen for 5 h and then allowed to attain room temperature. The solvents
10 were removed in vacuo and the residue diluted with water (56 mL) and then exiracted EtQAc {2 x
100 mL). The organic solution was dried (MgSQy,), fitered and the solvents removed in vacuo.
Purificaion by Biotage™ chromatography {Sifica, 90 g} eluting with 4:1 cycdohexane : chioroform
afforded the titie compound as a white solid (0.35 g).
'H NMR (400 MHz; CDCly) 5: 7.49 (1H, d, J 7.5 Hz), 7.65 (1H, 1, J 8 Hz), 7.73 (3H, m), 8.11
15 {(2H, d, J 8.5 Hz).

intermediate 2: Ethyl 2-methyi-2-{2-methyl-4-[([4-(trifluocromethyl)benzyl]{6-[4-
(trifluoromethyl)phenyl]pyridin-2-yl}Jamino)methyl]phenoxy}propancate

9 =
o - }
Et0 NSy
CF,

CFy
20 A mixture of ethyl 2-methyl-2-[2-methyl-4-({[4-(frifluoromethyl)benzyllamino}
methyl)phenoxylpropancate {0.13 g, 0.318 mmol), 2-bromao-6-[4-(lrifluoromethyl} phenyllpyridine
{78.5 mg, 0.26 mmol), palladium (I} acetate (4.8 mg, 0.021mmol}, (R)-2,2"-
bis(diphenylphosphino)-1,1'-binapthyl (18.8 mg, 0.032 ramoal) and casesium carbonate (0.13 g,
0.397 mmol) in toluene (1.8 mL) were healed at 70°C in a reaclivial for 18 hours. After cooling to
25 rcom temperature, the reaction mixture was filtered and the solvent removed in vacuo.
Purification by SPE (Silica, 10 g) eluting with 99:1-19:1 cyclohexane : EtOAc afforded the title
compound as a colourless oil (75 mg).
LC/MS: m/z 631.3 [M+H]", R( 4.7 min.



DMOH ON" IN NaOH THFIMOH QO R HO1 " | NN A saDilRddesmber 2006

di chl oropyri m di ne can be coupled with boronic acids using Suzuki coupling
conditions. The resultant nono-chloro pyrimdines can be treated with an
amne (internediate A) in the presence of N, Ndiisopropylethylamne to
yield the esters which are hydrol ysed under 5 standard conditions to the
carboxylic acids. The followng illustrates Internedi ates and Exanpl es of
Formula | which should not be construed as constituting a limtation
thereto. 10 General purification and analytical nethods: LG M refers to
anal ysis by anal ytical HPLC which was conducted on a Supel cosil LCABZ+PLUS
colum (3pm 3.3cmx 4.6rmm I D) eluting with 0.1% HCO2H and 0,01 M ammoni um
acetate In water (solvent A), and 95% acetonitrile and 0.05% HCOZH i n wat er
(solvent 15 B), using the following elution gradient 0-0.7 mnutes 098,
0.7-4.2 mnutes OmtedRéfidRe 3 4ERyI2-{S[(bityBMeEiflDOMBhyIPhSWEPFIdN-hut es 100- . 098
at a 10w rat G gl Mottt TBS8SRREMA M) - vere recorded on a

Fi sons VG Pl a ?orm mas spect ronet er using el ectrospray positive lonisation
[ (EStve to give [MrH ", and Y MtNH4] 4 npl ecul ar ions) or el ectrospray
negative ionisation [( S—ve i MiH] - nol ecul ar ion] nodes. 20 '"H NMR
spectra were recor i . P MHz spectroneter. Biotage7N'
chromat ography re to purlfl catli on car d out using equi pmrent sold by
Dyax Corporation (elther t he FI ash 401 ash 150i) and cartridges
pre-packed with KP-Sil'4 silica. eactl vials used are those supplied by

Perbio Science UK, It u%é?m%ﬁzppg? Orzzllggﬁ_‘m \N%anl\(g)szs% g;s(dg;g‘;,@lgh@,ﬁ;i,%pnep HPLC

refers to the metKoc L % ?#h h pquB‘%rlmance
liquid chronabiaepia$ Mon0-80RPIMCABARYSRYE @UFW B STBRHPTE § ‘With 0.1 %
HCO2H i n wat ek sednd r&hfdaMaC, ml&%svﬂbeewal(v@stﬁ%aﬂﬁmm) attainirddrstienperatye b?fé']el owi ng

gradi ent el ut th@thg%ﬁ‘ﬂbJt;hQxﬁr%ém&ﬁyﬁa@ne'ﬂ"iylah'én@@}@%myl&O&ﬂsa@(ﬂmmﬁuﬂi-m rmot309,

8.0-8.9 m nut g%mm(}B e 4-(tnﬂuoromet y,)gﬂ,e%\}p%%ine {24 mg, 0.08 mmol) and caesium carbonate (36 mg,

10 0.11 mmol) were added. The vial was then sealed and heated at 80°C for 18 h, then allowed to
cool to room temperature the reaction mixture filtered and the solvent removed in vacuo.
Purffication by SPE (Silica, 10 g) eluting with 88:1 cyclohexane : EtOAc afforded the title
compound as a colourless ail {18 mg).

LC/MS: m/z 529.2 [M+HT", R 4.7 min.
15
Intermediate 4 : Methyl {4-{(butyl{6-[4-{trifluoromethyl)phenyl]pyridin-2-
yl}Jamino)methyl]-2-methylphenoxy}acetate

< /
)J\/o o |
—0 N N
KL CF,

Palladium (I1) acetate (5.4 mg, 0.024 mmol} and {8)-2,2"-bis(diphenylphosphino)-1,1"-

20 binapthyl (22 mg, 0.036 mmoi) in anhydrous toluene (1.2 mL) were stirred together at 70°C in a
sealed reactivial for 30 minutes. The vial was then allowed to attain room temperature before the
methyl {4-[(bulylamino)methyl]-2-methylphenoxy}acetate {86 mg, 0.36 mmol), 2-bromo-6-[4-
(trifluoromethyl)phenyllpyridine (90.6 mg, 0.3 mmol) and caesium carbonate {137 mg, 0.42 mmol)
were added. The vial was then sealed and heated at 80°C for 18 h. The reaction mixture was

25 allowed to cool to room temperature, the reaction mixture filtered and the solvent removed in
vacuo. Purification by SPE (Sliica, 10 g) eluting 99:1-50:1 cyclohexane : EtOAG afforded the tille
compound as a colourless oil (50 mg).

LCIMS: m/z 487.3 [M+H]', Ry4.5 min.



5 30-*95%B, 9.0-9.9 mnutes 95%8, 9.9-10 m nutes 95- +@¥BDet¢embéd 2006 at e of
8m /mnute. The G Ison 202-fraction collector was triggered by a VG

Pl at f orm Mass Spectronmeter on detecting the mass of interest. Hydrophobic
frits refers to filtration tubes sold by Wiatman. 10 SPE (solid phase
extraction) refers to the use of cartridges sold by International Sorbent
Technol ogy Ltd. SCX is a benzene sulfonic acid stationary phase. TLC (thin
| ayer chromat ography) refers to the use of TLC plates sold by Merck coated
with 15 silica gel 60 F, Abbreviations: oJLC : thin |layer chromatography
DMSO-ds : deuterated dinethyl sul foxide 20 CDCI9 : deuterated chl oroform
McOHd4 : deuterated nethanol DCM : dichl oronmethane DVF :

N, N-di met hyl formam de Et20 : diethyl ether 25 EtOAc : ethyl acetate MCN
. acetonitrile NtCH met hanol nBu3P : tributyl phosphine R : retention
time 30 THE : tet rﬁ‘ﬁ&fﬁﬁd&fﬁr byl B4-foppe genetiyiphespiyh?-mpthdipdoatdagt  dd:
doubl et of doublets 35t tyiplet g quartet m: nultiplet 20 Decenber
2006 18 rt : roon1tenp ratur

To a solution of 4-hydroxy-3-methyl benzaldehyde (3 g, 22 mmol} and ethyl 2-bromo-2-

5 methylpropionate (6.5 mL, 44 mmol} in DMF (100 mL) was added caesium carbonate (15.8 ¢, 48
mmoi}. The resulting mixture was heated al 40°C for 42 h, then allowed to cool to room
temperature. The reaction mixture was diluted with water {200 mL) and extracted with E{OAc (2 x
150 mL). The organic solution was dried (MgS0,), filtered and evaporated. Purification by
Biotage™ chromatography (Sitica, 90 g) eluting 9:1 cyclohexane : EtOAc afforded the title

4] compound as a pale yellow oil (3.5 g).
'H NMR (400 MHz; CDCI3) 8: 1.21 (3H, t, J 7 Hz), 1.68 (6H, 5) 2.29 (3H,5),423(2H.q. 47
Hz), 6.68 (1H, d, J 8 Hz), 7.50 (1H, dd, J 8, 2 Hz}, 7.70 (1H, d, J 2 Hz), 9.85 (1H, s).

intermediate 6 : Ethyl {4-formyl-2-methylphenoxy)acetate

o}
”\O/m\/o N
15 o]
To a solution of 4-hydroxy-3-methylbenzaldehyde (8 g, 58.8 mmol} in anhydrous acetonitrile
{300 mL), under nitrogen at 0°C, was added caesium carbonate {21 g, 64.6 mmol} and ethyl
bromoacetate (6.52 mL, 58.8 mmol). The resulting mixture was allowed 1o come to room
temperature and stirred for 16 h, The reaction mixture was diluted with water {400 mL) and
20 extracted with EtOAC (2 x 500 mL). The combined organic extracts were dried (MgS0,) and the
solvents removed in vacuo, to afford the title compound as brown solid (11.5 g).
LC/MS: miz 223.2 [M+H]", R, 2.8 min.

Intermediate 7 : Ethyl {4-[(butylamino)methyl]-2-methylphenoxy}acetate

”\O,i\,o

25

To a solution of ethyi {(4-formyl-2-methylphenoxy)acetate (3 g, 13.5 mmo!) in anhydrous
ethanol {50 mL) at room temperature, was added n-butylamine (1.6 mL, 16.2 mmal} and 4A




Internmediate 1 : 2-Bronp-6-[4-(trifluoronethyl)phenybpayédeshtiea 2886 \N | ~ /
CF3 5 To a solution of 2,6-dibronmopyridine (1.25 g, 5.28 mmol) in

di mret hoxyet hane (100 nL) and water (50 nL), was added

4-trifluronet hyl phenyl boronic acid (1 g, 5.27 mml) and sodium carbonate
(1.45 9, 13.7 mmol ). The resulting m xture was flushed with nitrogen prior
to addition of tetrakis(triphenylphosphine) palladium (0) (60 ng, 0.05
nmol ). The reaction m xture was heated to reflux under nitrogen for 5 h
and then allowed to attain room tenperatuyre. The solvents 10 were renoved
in vacuo and the residue diluted with water (50 m-) and then extracted
EtQAc (2 x 100 nmL). The organic solution was dried (MgSO™4), filtered and
the sol vents renoved in vacuo. Purification by Biotage"'' chronatography
(Silica, 90 gyclestiptsiergs Wbt fesutart mixued wireskagvieat room Fipereiutsyfen 18 &fupdar deeberhe
title conpoundoraspdtiomist addidh bithodith BRacdyxybordnl, AR 344 6 01 sdhiErnoCREE )furter 7. 49
(1 H d J 7'351 Jﬁﬁ%gat?ﬂo%ﬁerﬁé;e}r]édrm.tthe rgacﬁorﬁgz)s’qugncl%ag b§ %Iioﬁ%ddit%n%ﬂsa{. ;(%iU(TZH’ d, J

8.5 Hz). Internediate 2: Ethy ) , .
2- met hyl - 2{ 2 PREPPRAESAUIPIAL Y PRt PICTERE IV R 71 Peigre eairacting with EIOAC (2
(trifl udrometH9? pphamyddgnbiped abanic2xiEiclsarere diied (MeBay kidihesbry propeinat e O /
Et O {\thI 053[ éfgcuﬁ.ti@&%rd Z{R@mﬁzmq@w £ bRfwneh F&ﬁgl).) o |1 ani 10}

-met hyl - 2-[2-me -4- S (LRI oronet hyl ) benzyl ] am no
met hyl ) phenoxy] plfé(}%g"r'frgza%éeo[z(w.(ﬂi% ng%‘yﬁ“.”sls mol ),
2-brono-6-[4-(trifluoronethyl) phenyl]pyridine (78.5 ng, 0.26 mol),
pal l adium (1) aeetmddatéd: Sthylg2-meth@RALEOpyamifdnetByifhenoxylacetate
bi s(di phenyl phosphi no)-1, 1" ;bi napthyl (19.8 ng, 0.032 mml) and caesi um
carbonate (0.13 g, 00397 in toluene (1.8 mM-) were heated at 70C in

a reactivial for-18_hourg pr_cooling to 25 roomtenperature, the
reaction nmixture wa8 fiTter&d and,} he sol vent renoved in vacuo.
Purification by SPE (Silica, 10 g) eluting with 99:1-19:1 cycl ohexane :

Et OAc afforded the title corrpouﬁ as a colourless oil (75 nmg). LCOMS: nlz
631.3 fgWH] ', Rt4.7 mn. 20 Decenber 2006 19 Internediate 3: Ethyl

2-{4-[ (butyl {6- [Hegateiubibg42pBEWRERN 1 BRGRY20l 3ihdNEhE thé synthetic procedure
described for Intermediate 7. Purification of the crude preduct by SCX SPE (5 x 10 g} loading and
washing with EtOH and then eluting product with 5% NHj; in EtOH, and removal of the solvent in
vacuo yielded the tille compound as a brown oil (2.4 g).

15 LC/MS: m/z 266.2 [M+H]", R;2.08 min.

Intermediate 9 : Ethyl (4-{[(2-methoxyethyl)amino]methyl}-2-methyl phenoxy)acetate

~oE o

NH

{

/O
Prepared using 2-methoxyethylamine (1.4 mL, 16.2 mmol) and the synthelic procedure
20 described for Intermediafe 7. Purification of the crude product by SCX SPE (5 x 10 g) loading and
washing with EtOH and then eluting product with 5% NH, in EIOH, and removal of the solvent in

vacuo yielded the title compound as a brown oit (1.8 g).
LC/MS: m/z 2821 [M+H]', R,2.0 min.

25 Intermediate 10 : Ethyl 2-methyl-2-[2-methyl-4-({[4-(trifluoromethyl)

benzylJamino}methyl)phenoxy]propanoate



yl } am no) met hyl ] - 2- met hyl phenoxy} - 2- net hyl pr opanoat e 20Decembler@006N N /\ |
CF3 5 Palladium (11) acetate (1.4 ng, 0.006 mml) and

(S)-2, 2" -bis(di phenyl phosphino)-1,1"- binapthyl (5.9 ng, 0.0095 nmol) in
anhydrous toluene (0.32 m-) were stirred together at 70Cin a seal ed
reactivial for 30 mnutes. The vial was then allowed to attain room
tenperature before the ethyl

2-{4-[ (butyl am no) net hyl ] - 2- net hyl phenoxy) - 2- met hyl propanoate (29 ng, 0.095
mol ). 2-brono-6-[4-(trifluoronethyl)phepyl]pyridine (24 ng, 0.08 mmol)
and caesi um carbonate (36 ng, 10 0.11 nmo ) wer e added. The vial was then
seal ed and heated at 80C for 18 h, then allowed to cool to room
tenperature the reaction mxture filtered and the sol vent renoved in vacuo.

Purification by SPE (Slélca 10 g) eluting with 99:1 cycl ohexane : Et CAc
afforded the title-—¢ % a colourless oil (18 ng). LOMs: mz 529.2
edl/at @
uoro

[MHH] ', R14.7 mn. 4 : Methyl

{4- [(butyl{6 [4(trifl t hyl) ph&Hyl 1 pyridin-2- yl}ami

no) et hyl ] - 2- net hyl phen oxy}a cet O\ N LL CF3 Palladium(I1l)
acetate (5.4 ng, 0.024 mol) and (S) ' - bi s(di phenyl phosphi no)-1,1 20

bi napt hyl (22 ng, 0.036 mol) in anhy OUS:'[O| uene (1.2 m-) were stirred
toget her at 70C i t| VI al for es. The vial was then
allowed to attai nl?? %3?'113 '?Of%g'y GGr em‘béf”c‘?y‘é'p'ﬁ%"y) %‘F’ﬁ propanoate (0.563 g, 2.25

{4-[ (butyl ami Sy ﬂmzi@ e tiipl PrRepbatydoadertreraturg, 9@5 adyled &-rBGoromaty)oenzy!

2- br onmp- 6- [ 4- afrinei(d 4ok, arse trimpl).) Trheaykijduphtidlivae strQ8 (b 30Winuils RioNBBkdioAbd
caesi um sar boradign &A&%xmmn&né@(o%ﬁpé)uswoﬁ Er@ﬂ?é’nstmggn\é'%ﬁuo Was0gQ seal ed

and heated at 80C f el . % reactj]on ture was 098" %ol to
room tenperature, 't éc?”e'a Staid tﬁ’"r?{ St ﬁ?dé’"’fqi‘lafbé?%?ja“hﬁ@ "F-h@’dseﬂﬂrﬁ?@ﬁp“?%\)fed in
vacuo. Purifi é&f"i—bﬁ he propEsofulin viae dried 10934) @id dfiei sniger® @mbvedi0n decay Gughaseane
Et OAc af f or dedy SPe(Stitd, Peg) aRRLGSoRSa : ERIAR iidr&3Shekid cdmpBurld) a c&lgrlh@ m z
487.3 [ MrH * ,0,3044855 mn. 20 Decenber 2006 20 Internediate 5 :

2 Ca-tog - 27kt iy ohengi) . 7t byt propanoat

Intermediate 11 : Ethyl 2-{4-[(butylamino)methyl}-2-methyiphenoxy}-2-
methylpropanoate

15 To a solution of ethyl 2-{4-formyl-2-methylphenoxy)-2-methylpropanoate (0.56 g, 2.25
mmoi} in anhydrous CH,Cl, (10 mL) was added n-butylamine (0.33 mL, 3.38 mmol). After stirring
for 90 mins under nitrogen at room temperature, sodium triacetoxyborohydride (0.668 g, 3.15
mmol) was added and stiring continued for 18 h. The reaction was guenched by cautious
addition of sat. sodium carbonate aq. (20 mL) and then extracted CHCl (2 x 40 mL). The

20 organic solution was dried (MgSQ,) and the solvents removed in vacuo to afford the title
compound as a pale yellow oil (0.48 g}.

LGMS: m/z 308.2 [M+H]", R, 2.5 min,

Intermediate 12 : Methy! {4-[(butylamino)methyl}-2-methylphenoxy}acetate



OO~ ~ 10 To a solution of 4-hydroxy-3-nethyl benzalatehydanbe 200€2 mmol )
and ethyl 2-brono-2 5 nethyl propionate (6.5 nL, 44 mmol) in DVF (100 mi-)
was added caesl um carbonate (15.8 g, 48 mmol). The resulting m xture was
heated at 40C for 42 h, then allowed to cool to room tenperature. The
reaction mxture was diluted with water (200 nL) and extracted with Et CAc
(2 x 150 nL). The organic solution was dried (MgSO™4), filtered and
evaporated. Purification by BiotageTM chronmatography (Silica, 90 g)
eluting 9:1 cycl ohexane : EtOAc afforded_the title 10 conmpound as a pale
yellow oil (3.5 g). "H NWR (400 MHz; CDC?33) 8: 1.21 (3H, I. J 7 Hz), 1.68
(614, s) 2.29 (3H, s), 4.23 (2H, 9. J 7 Hz), 6.68 (1 H d, J 8 Hz), 7.59
(1 H dd, J 8 2 Hz), 7.70 (1 H d, J 2 Hz), 9.85 (1 H s). Internediate 6
. Ethyl (4-fornyl-2-nethyl phenoxy)acetate _ 0 - 15 OO To a solution of
4- hydr oxy- 3- et hyl berjzal dehjreg (8 g, 58.8 mmol) in anhydrous acetonitrile
(300 m.), under nitg 03 @i as added caesi um carbonate (21 g, 64.6
mol ) and et hyl bronoacetate (6MNB2 nlL, 58.8 mmol). The resulting m xture
was allowed to cone to room ten%erature and stirred for 16 h. The reaction

m xture was diluted with water (400 nmL) and 20 extracted with EtOAc (2 x
500 nL). The conbi ned organi c expracts were dried (MgSO4) and the solvents

LGV s 9955 Topippflon Sk DB e 8 (RS S g ol n s

{ 4- [ (but yl am mefhaneit(H3mi)-pdaraitrpgen pheargry)-bubdamited.3 OLNNH m'!!‘?l) ang thg resdiant i on of
ethyl (4-for niﬁlktur%'sﬂfﬁidh&HQh@f@éﬁﬁle&@@&%g)néao Bortich3is aBMivh bf doBiu@ BRBEIHAdES

et hanol 450 ”*B)d %3 B%)rFQI) g\g%‘éﬁﬂ‘%]%{e&tirmg%ﬁ 2R é‘rat&!ﬁk}é‘r@:ﬂi&%#ﬁue@mﬁ@d’b 162

nmol ) and 4A ar si eves he re mxture
was stirred aﬂa“‘f"ﬁﬁ?ﬁdt“@ﬁ?fé?‘ai“d%’@ bicgrpongls an- 4np H’d’éF"”ﬁ‘F‘?dr'Bt@éWV‘ acelate (2 x 40 mL.

The organic solution was dried (MgS0Q,) and the solvents removed in vacuo to afford the title
compound as a pale yeliow oil (0.65 g).
LCMS: m/z 266.1 [M+H]", R,2.1 min.

10
Intermediate 13 ; 4-(Hydroxymethyl}-2-methylphenol
O
OH
Te a solution of 4-hydroxy-3-methylbenzaidehyde (10g, 73.5 mmol) in dry CH,Cl; (550 mi.)
under nitrogen at 5°C was added tetra-N-butylammonium borohydride (20.58 g, 80 mmol} and the
15 resuitant mixture stirred for 1.25 h at 5°C. Saturated ammonium chiloride solution (30 ml) was

added to the reaction mixture and the resuitant mixture stirred for 1 h at 5°C. Saturated
ammonium chloride solution (60 mL) was added and the reaction mixture extracted with CH;Cl;,
dried {Na,S0,} and the solvents reroved in vacue. Purlfication by flushing through sifica (2 x 150
g} eluting with EtOAc afforded the titie compound as an oily yellow solid (8.01 g).

20 'H NMR {400 MHz; MeOH-d*) 5: 2.18 (3H, s), 4.46 (2H, s), 6.71 {1H, d, J 8Hz), 6.99 (1H,
dd, J 8Hz, 2Hz), 7.06 (1H, d, J 2Hz), OH not observed.

Intermediate 14 : Ethyl [4-(hydroxymethyl}-2-methylphenoxylacetate (Method A)

Q
EtO O—;E :}——~\
OH

25 To a solution of 4-(hydroxymethyl}-2-methylpheno! (7.95 g, 57 mmol) in dry acetonitrile (300
ml.} at 5°C, was added cesium carbonate (20,42 g, 62 mmol) and ethyl bromoacetate (6.38 ml.,

57 mmol). The resultant mixture was stirred for 3 h at 5°C under nitrogen. The reaction mixture



prior to portion w se addition of sodiumtriacetoxybogo!Betember20063 g,
16.2 mmol ). After a further 3 h stirring at roomtenperature, the reaction

was quenched by cautious addition of sat, sodium bicarbonate solution (40
m.) and then diluted with water (50 nL), before extracting with EtOAc (2 5
x 100 nlL). The conbined organic extracts were dried (MJS™) and the

sol vents renoved in vacuo, to afford the title conpound as brown oil (2.6
g). LM mz 280.2 [MtH]', R 2.2 min. Internediate 8 : Ethyl

{2-met hyl - 4-[ (propyl am no) rret hyl ] phenoxyj}acetate O 10 Prepared using
n-propyl amne (1.67 nL, 20.3 nmol) and “he synt hetic procedure described
for Internediate 7. Purlflcatlon of the crude product by SCX SPE (5 x 10 Q)
| oadi ng and washing with EtOH and then el uting product with 5% NH3 in

Et OH, and rentP&UgFvipates GPY Ry exfractedydlp GIOAY (2] B8l deedNe:F.) eottpound as a
brown oil (2.splvg)ts refBvad @ waBro torhirdRB6tiHR chrddbl]das aRedn@8 (10i3@). | ntermedi ate 9

Ethyl (4{[(2- et mf@mawm@rad&@m E&sﬂ }J%szegm,g ﬂmaz?mﬁ dﬁ%%ﬁ&%g ﬂ%ﬁho NH 0.

Prepared usi n ??‘[3 oxyet iyl am ne etic
procedure 20 esc SH I‘?\t’@ﬁﬁ‘@d B (EH Ad, IR Hzs 1o dﬁ“@\‘ d/HebHek Gtle

product by SOR &pgveds x 10 g) loading and washing with EtOH and then
eluting product with 5% NH3 in EtOH and renoval of the solvent in vacuo

y' el ded the titl ﬁlte(FrngB%H qgeéﬁbl?tl P‘E‘? WP n?elthyl)—(Z—mtghﬂghenoxy]a'\c/estate%Ethod [g) 1 [ M+H]

R, 2.0 mn. 25 Interned at

2-met hyl - 2-[ 2- et Byl - 4- (N[ 4- (trifluoronet hyl)

benzyl ] am no} net F% @qopanoate 20 Decenber 2006 22 '0 NH CF3 To a
sol ution of ethyl 2- 2 A2- et hyl phenoxy) - 2- met hyl pr opanoate (0.563 g,
2.25 mol) in CHZClZ (10 ) Thder nitrogen at roomtenperature, was added

4-trl fl uor omet hyﬂitbyé(ﬂzfyrrnyla-melhylphenoxy) acetate (29.2 g, 0.131 mol) was dissolved in ethanol (450
10 mL.} and cooled to 10°C under nitrogen. Sodium borohydride (5.45 g, 0.144 mol) was added over
10 mins to the stirred reaction mixture, and stired at 10°C for a further 20 mins. The reaction was
cautiously quenched with water/saturated NaHCOj, (3:1, 25 mL) and then diluted with water/brine
(3:1, 730 ml.} and extracted with EtOAC (2x730 mL). The combined crganic extract was washed
with brine (1 L), dried (Na,S0,) and concentrated in vacuo. The residue was diluted with
15 dichioromethane {400 mL) washed with water (250 mL.) and brine (250 mL), dried (Na,30,), and
concentrated in vacuo to give the title compound as a brown ol (28.2g).
'H NMR (400MHz; CDCly} 8: 1.30 (3H, t, J 7Hz), 2.31 (3H, s), 4.27 (2H, q, J 7THz), 4.60 (2H
§), 4.64 (2H, 5), 6.69 (1H, d, J 8.5 Hz), 7.13 (1H, dd, J 8.5 Hz, 1.5 Hz), 7.18 (1H, d, J 1.5 Hz), OH
not observed.

20
Intermediate 15 : Ethyl [4{bromomethy!)-2-methylphenoxylacetate

Oj \
B

To a solution of ethyl [4-(hydroxymethyl)-2-methylphenoxylacetate (4.27 g, 19 mmol) in dry
CH:Cl> (150 mL) under nitrogen at 5°C, was added tetrabromomethane {6.91 g, 20.9 mmot) then
25 triphenyiphosphine (5.71 g, 21.8 mmol) portion wise over 0.5 h. The resultant mixture was then
stirred for 16 h at room temperature. The solvents were removed in vacuo. Purification by
Biotage™ chromatography (silica, 2 x 80 g) eluting with 30:1 cyclohexane : EtOAc afforded the
title compound as a yellow solid (2.95 g).
H NMR (400MHz; CDCl,) 8: 1.3 (3H, 1, J 7Hz), 2.28 (3H, s}, 4.26 (2H, g, J THz), 4.47 (2H,
30 ) 4.63 (2H, s), 6.64 (1H, d, 1 8.5 Hz), 7.16 {1H, dd, J 8.5 Hz, 2 Hz) 7.2 (1H, d, J 2 Hz).

r

Intermediate 16 : 4'-(Trifluoromethyl)-1,1"-biphenyl-3-ylamine



amne (0.34 nL, 2.37 mmol ). The resulting solution waR@EDes¢mbei 20080

m nutes prior to addition of 5 sodiumtriacetoxyborohydride (0.668 g. 3.15
mol ). After 1 B h stirring the reaction m xture was quenched by cauti ous
addi tion of sat. sodium bicarbonate ag. (30 nL) and extracted CH2Cl 2 (2 X
50 nL). The organic solution was dried (MyS04) and the solvent renoved in
vacuo. Purification by SPE (Silica, 20 g) eluting 9:1 cycl ohexane : Et QAc
afforded the title conpound as a colourless oil (0.485 g). 10 LOUMS: mz
410.2 [MtH]', R12.9 min. Internediate 11 Et hyl

2- (4-[ (butyl am no) net hyl ] - 2- et hyl phenoxyz} 2- net hyl propanoate NH 15 To a
sol ution of ethyl 2-(4-fornyl-2-nmethyl phenoxy)-2-net hyl propanoate (0.56 g,
2.25 mml) in anhydrous CH2C12 (10 nL) was added n-butylam ne (0.33 ni,
3.38 mml ). After stiprhng for 90 m ns under nitrogen at roomtenperature,
sodi um tri acet oxybor o ide (0.668 g, 3.15 mmol) was added and stirring
continued for 18 hinThe A on was quenched by cautious addition of sat.
sodi um car bonate ag. (20 yland then extracted CH2Cl 2 (2 x 40 nL). The 20
organi ¢ solution was dried (MyS®4) and the solvents renoved in vacuo to
afford the title TeQRPOLAGRiBdANMRIEDWE{D V) DidlwaleDi2d Bigvas dd@bdViara-m z 308. 2

[ MeH - R 2.5 (H)’ﬁt}aromlam ?r[ gﬁgbrgr?]g?cﬂd%z ] '\{%%Mon and sodium carbonate (2.5 g 236 mmoi)

{4[(buty|amn enoxy) acet'a -00\
/ NH To a soIU\ela{%‘??r%“fs "é"lsﬁ‘j'ﬁ“e‘{%thf“ﬁ'i"?ﬁ‘/‘lpné't%? ﬁ?ﬂ"ﬁ%@ﬁ%ﬁ'&?’? ﬂ%@w RospRyn 5 g,
2.93 mMob) | n mikdwdrOUE.312% 0 AAMGbI).(TH revktion mitdewasiredsy 87 C w47 hented

n-butyl am ne (r@tro’éerm-hen glloQtZd 0B o r@dﬁ@th@@@ve”n@ﬁé’rﬁ&v@@ﬁl vadib XtHeresidet Wiy ed for 18

1 a1 0O {OTReL AL Lo B 58 ORI R, ARl SRRty by Ohyar | de

5 (0. 144 g, eSSt T tenperature the
reacti on was dMeB@hed thysoveatmap mvedddfaﬁrooﬁuwa@a?!’ Bialage™ AOPRCAPBY A L eq.

and then ext r asilcs eoninit) el M 1-aciehati@cldhdxane 4fbrdddhe tild Eenpotrgan & ehigGhlit | on
was dri (l\/g§ andthe sol vents renoved in vacuoto affordthetltle

conpound as a a%ﬂellowml 0. 65 LOMS: mz 26 1 mn.
10 Internediate 1 MMRGWM@%)F\ﬁFgIﬁH%ﬁQﬁﬁW 1 Hz), SLOHH m), 699’(1H

dm, d 7.5 Hz), 7.26 (1H, m), 7.66 {4H, 5), NH, not observed.

Intermediate 17 : N-Butyl-N-[4'-{irifluoromethyl)-1,1'-biphenyi-3-yljamine

[

To a solution of butyraldehyde (0.114 mL, 1.26 mmol) in anhydrous CH,Cl, under nitrogen,
was added 4'-{triflucromethyf}-1,1"-biphenyl-3-ylamine (0.3 g, 1.26 mmol). After 15 mins sodium
triacetoxyborohydride (0.375 g, 1.77mmol) was added partion wise, followed by acetic acid (0.072
mL, 126 mmol). After stirring the mixture for 18 h the reaction was quenched by cautious

20 addition of sal. sodium bicarbonate aq. (20 mL) and extracted with CHxCl; (2 x 30 mL). The
organic extract was separated by hydrophobic frit and the solvents removed in vacuo. Purification
by SPE (Silica, 10 g) eluting with 99:1 cyclohexane : EtOAc, afforded the title compound as a

15

colourless oil (0.25 g).
LC/MS: mifz 293.8 [M+H]", Ry4.1 min
25
Intermediate 18 : N~(2-Methoxyethyl)-N-[4"-(trifluoromethyl)-1,1'-biphenyl-3-ylJamine



HO\ / OH To a solution of 4-hydroxy-3-nethyl benzal dedykeenb2g,2006. 5 nmol )
indry CH2Cl 2 (550 ml-) under nitrogen at 5C was added

t etra- N- but yl ammoni um bor ohydri de (20.58 g, 80 mmol) and the 15 resultant
m xture stirred for 1.25 h at 5C. Saturated amoni um chl oride solution (30
m-) was added to the reaction mxture and the resultant m xture stirred
for I h at 5C. Saturated amonium chloride solution (60 n.) was added and
the reaction m xture extracted with CH2Cl 2, dried (Na2SO) and the
solvents renoved in vacuo. Purification 9% flushing through silica (2 x 150
g) eluting wth EtOAc afforded the title“conpound as an oily yellow solid
(8.01 g). 20 "H NWR (400 MHz; McOHd4) 5: 2.19 (3H, s), 4.46 (2H, s), 6.71
(1H, d, J 8Hz), 6.99 (1H, dd, J 8Hz, 2Hz), 7.06 (1 H d, J 2Hz), OH not
observed. Internediate . Et hyl

t 4- ( hydr oxymet hy|)-2-g%;/h | phenoxy] acetate (Method A) 0 EtO O\ / OH 25
To a solution of 4-(Thy yl ) -2-nmet hyl phenol (7.95 g, 57 mmol) in dry
acetonitrile (300 ) at 5 s added cesium carbonate (20.42 g, 62 mmol)
and et hyl bronnace%ate (6.38 M,

CF
stirred for 3 h at-"5C under nitrogen. The reaction m xture 20 Decenber 2006

357 mmol ). The resultant m xture was

24 was diluted with ﬁ/at?r ﬁ(_|500 rrLd), extracted with EtOAc (2 x 750 m),
dri ed (Na2SO) and P o DEiOATeEdeie dmatipsetal @ dRp™EJ 28mmatldn ¢ Hk HGl ad.

compound as al?pér-oleminol) vias hgated to 50°5 aMMRTEMD O MitiogdBBEI1,h) TH: redctidn (Ridre |, J
7THz), 2.3 (3Hyass)lowed 1ot dom GampdratiFdand edtra@Qq \(/i%'ﬂiHZCI%%O iy, 64 ()r%gﬂc %}ricta 68

1 H ds J 8. i 8. bHz . 5Hz .18 (1. H 5Hz
(C]-I 5 . gt Obs\?ﬁ%ﬁp&a‘razcled}]%g&%r% P%‘?gt afjdr:ted%{ ﬁtia/rrd::]hg over)n-r’ofecular sie\ges for 2 h. Fo this )

[ 4- ( hydr oxymet HY™ Y5 2pee Avirrnesiesty-ad dipaery- T Neswinro@-3B) 1.20mie)), themafler @H  Et hyl
(4-f or ny| - 2- rreiedigs sptien tiesBloxsimethatrige (0295 @, 107 nbhob 3dd aelidace@sordingSpbyed in

et hanol - (450 mrid)) ek acaBdl 158 Rls@ntrhchd GalRIES at Rlok i @GR Rure R b UM 09T Ghdr i de
(5.45 g, 0.144+ irred reactron mxture,

_ oS WA O B d BT AR 0 R 2 §
and stirred at 1 or & FarTREY agory rationphget NaHED; o (BRed) andgiracisds| y
quenchél wi t AMuEHEA2 18Pk S dEarCERraEEras pasest thicjohartydiftebic b dratiied Wi t h
wat er/ brine solvents removed in vacuo. Purification by Biotage™ chromatography eluting with 19:1
cyclohexane : EIOAc afforded the tile compound as a pale yellow oit (0.1 g).
"HNMR (400 MHz, GDCI5} 6: 3.35 (2H, t, J 5 Hz), 3.41 (3H, 5), 3.64 (2H, 1, J 5 Hz), 4.2 (1H,

br. 5), 6.68 (1H, dm, J 8 Hz), 6.83 (1H, 1, J 2 Hz), 6.94 (1H, dm, J 8 Hz), 7.27 (1H, 1, J 8 Hz), 7.97
15 (4H, s).

Intermediate 19 : N-PentyI-N-[4'~(trifluoromethyl)-1.1'-biphenyl-a-yl]amine

V\/\

To a solution of 4'(triftuoromethyt)-1,1-biphenyi-3-ylamine (0.3 g, 1.26 mmol) in anhydrous
20 CH,Clz (10 mL) under nitrogen at room temperature was added valeraldehyde {0.134 mL, 1.26
mmol}, sodium triacetoxyborohydride (0.374 g, 1.76 mmol) and acetic acid (72 i, 1.26 mmol).
The resultant mixture was stirred for 17 h at room temperature. The reaction mixture was
quenched with sat. NaHCO; aq. {15 mL), then extracted with CHCl; (2 x 20 mL). The organic
solution was dried (NazSQ;) and the soivent was removed jn vacuo. Purification by SPE (20 g

25 Silica column} eluted with 1:200 EtOAG : cyclohexane afforded He title compound as a colourless
oil (0.17 g).

LC/MS: m/z 308.1 [M+H]", R,4.3 min.

intermediate 20 : N-Propyl-N-[4'-{triflucromethyl)-1,1"-biphenyi-3-ylJamine



(3:1, 730 nmL) and extracted with Et OAc (2x730 nl). Theoddedsimisat 20QfMmni c
extract was washed wth brine (1 L), dried (Na4SO) and concentrated in
vacuo. The residue was diluted with 15 di chl oronmet hane (400 nL) washed with
water (250 nlL) and brine (250 nmL), dried (Na4dSO4), and concentrated in
vacuo to give the title conpound as a brown oil (28.2g). 'H NVR (400MHz;
CDC13) 8:1.30 (31-1, t, J 7Hz), 2.31 (3H, s), 4.27 (21-1, q, J 7Hz), 4.760
(21-11, s), 4.64 (2H, s), 6.69 (1 H d, J 85 Hz), 7.13 (1 H dd, J 8.5

Hz, 1.5 Hz), 7.18 (1 H d, J 1.5 Hz), OH,not observed. 20 Internediate 15

. Ethyl [44brononet hyl)-2-net hyl phenoxy]acetate Et O\ / Br To a solution
of ethyl [4-(hydroxynethyl)-2-nethyl phenoxy]acetate (4.27 g, 19 mmol) in
dry CH2CI 2 (150 m -) under nitrogen at 5C, was added tetrabrononet hane
(6.91 g, 20.9 mmol) then 25t riphenyl phosphine (5.71 g, 21.8 mmol) portion
wi se over 0.5 h. The resu Nt m xture was then stirred for 16 h at room
tenperature. The sohven 'répoved in vacuo. Purification by BiotageTM
chromat ography (silica, 2 x 90.g) -kuting with 30:1 cycl ohexane : Et OAc
afforded the title conpound as a ﬁ%1|om1solid (2.95 g). "H NWVR (400MHz;
CDCl 3) 8: 1.3 (31- Bregared dsindidpionBdedBde( (B, 56, mmal)26d (he Synlhetigprocddufé-dgseringd 47
(21-1, 30 s), =) N . ™ 7 ih J 8.5
e, 2 Hz) 7.2 fﬁ‘“ﬁ?ﬁ“@é‘?’% o3h "ﬁ%"g“%y(r?#é%?ﬁeg?r%@aé‘%i%hmgSz'cf']& 'U(."J')' Ehicfifhn

4" - (Tri f1 uor onEbH5tPRe Fydenerang Rilgiird the Wit comppred 92 piitleshsaline B 229 oN wucr3
To a sol ution of 3cimulodrd7bpiérH IRBIVEN(.40 nl) and water (20 nL), was added
para- trifluoromnethyl phenyl boronic acid (2.6 g, 13.7 mmol) and sodi um

carbonate (2.5 g, ,23.6 ). nar a ) f |4 .ty 0gen
prior to the addiﬂ%ﬂﬂwggngéfPéﬁﬁ%ﬁpﬁﬁggﬁgh3%63%@3%%&%&9@1%2%Pgﬂkdh1(0)
(0.312 g, O.2wlamble). The reaction nmixture was stirred at 95C for 17 h
under nitrogen, then allowed to cool tort and the solvents renoved in
vacuo. The residue was pa i oned between EtOAc (2 x 75 nL) and water (75
m.). The organi c sePutiog-was dried (MySO4) and the sol vent was renoved in
vacuo. Purification by BiHotageTl romat ography (90 g Silica colum)
eluted with 1:4 EtOAc : cycl ohexane @iforded the title conmpound as a white

SH(Z) ' i g Hi’? (é: Sg:ﬁ -fﬂhﬁ%@-&n@&%ﬁﬂi@fﬁﬁm@@éhe% aBetd B 463 g 83080 iWo. St 2. 5

(5.66 mL, 2.83 ramol} was heated to 50°C and sfirred under nitrogen for 1 h. The reaction mixture
was allowed to cool and extracted with CH,Cls (20 mL). The organic solution was dried
{hydrophobic frit), and stood over molecular sieves for 2 h then decanted off into a clean flask. To
this sotution was added 4'-(trifluoromethyl)-1,1-biphenyl-3-ylamine (0.67 g, 2.83 mmol) foliowed

15 by sodium triacetoxyborohydride {1.68 g, 7.93 mmol) and acetic acid (0.162 mL, 2.83 mmol). The
resultant mixture was stirred at room temperature under nitrogen for 16 h. The reaclion was
quenched with sat. NaHCO, aq. (30 mL) and extracted with CH2Clz (2 x 40 mL}, the organic
solution was passed through a hydrophobic frit and the solvent removed in vacuo. Purification by
Biotage™ chromatography (90 g Silica column) eluted with 1:19 EtOAc : cyclohexane afforded the

20 tifle compound as a pale yellow ofl {397 mg).
TH NMR (400 MHz; CDCl3) 5: 2.13 (3H, 5), 2.81 (2H, t, J 6.5 Hz), 3.40 (2H, t, J 6.5 Hz), 4.23
(1H, br.s), 6.68 (1H, d, J 8 Hz), 6.83 (1H, t, J 2 Hz), 6.95 (1H, d, 4 7.5 Hz), 7.28 (1H, t, J 8 Hz),
7.67 (4H, s).

25 Intermediate 22 : N-(2-Cyclopropylethyl)-N-[4'-(triflucromethyl)-1,1"-biphenyi-3-

yljamine

CF

H

3




dm J 7.5 Hz), 7.26 (1H m), 7.66 (4H s), NH2 not ob3@Deedmbent2006edi at e
17: N-Butyl-N[4"-(trifluoronethyl)-1,1"-biphenyl-3-yl]Jamne HN %F3 15 To
a solution of butyral dehyde (0.114 niL, 1.26 mmol) in anhydrous CH2Cl 2 under
nitrogen, was added 4'-(trifluoronethyl)-1,1"-biphenyl-3-ylamne (0.3 g,
1.26 mmol ). After 15 mns sodium triacetoxyborohydride (0.375 g, 1.77mmol)
was added portion wise, followed by acetic acid (0.072 nL, 126 mol).
After stirring the mxture for 18 h the reaction was quenched by cauti ous
20 addition of sat. sodium bicarbonate agg (20 nL) and extracted with
CHzCI2 (2 x 30 nmL). The organic extract was separated by hydrophobic frit
and the solvents renoved in vacuo. Purification by SPE (Silica, 10 g)
eluting with 99:1.¢ hexane : EtOAc, afforded the title conmpound as a

col ouriess oil OT(?%gJé'ﬁ'?n ‘)i%ﬁq?é:cmorl}'xd%i@ﬁ“.LBLE[Sl\?ﬂ'Fﬂ” in arRYYOUP Gitrfz (591%) under

| nt er medi at e fgr gen at -78"C was added dropwise a solution of anhydrous DMSO {018 mL, 2.6 mmol) in

N-( Z;Tb Vbt hoxyetahnyu:)ousr,\?ﬁza:rz{;{.s i X énsmlrng ERUMpette r&?aibédn%mdlso”é— y% thid Wad&1déd
Decenber 2006 a sdfitioh of 2-&&i &S I»QN t ace ,

di met yl aget al eé_%..ffqﬁ n%% oproglé Fmgﬁ?”éiz%; b%"”@?’ﬁéi%e’c‘if‘s ’%Eg%y?ﬁfgi‘?za ol )
was heated t o “BOECAHEPEHY T FORNEHRY 5P Cr Byatpotamidury wasTHiged  af8'¢ Bn20r xt ur e
was al | oned t &nedoin teated wintristetapércdd. stsenian e mewt maaby@tunCtie,GHAG! Fnd 10 ).
T[]e g_rgam c e)@“suﬁltﬁt’&nifur%ﬁg aﬁwtiigr%sba%ﬂ%@dﬁ:ﬁ‘@%&atﬁe'tah and, gr 453:3 TBA!

standi ng over ngl.e [ £ ar 0 i.s _solution was adde

4' - (trifluor o;r)get:g\hy)n i fﬁ{Lwa%t?? %ﬁi"ﬁ&ﬁ“ éw%rﬂ}r)ﬁg‘s Feed® gl o gadiiion ot WEHClaf t er
20 minutes sOdiTh TheaKee 5@y HEPOYigpmupiytor 200mias Heg passedarongisi ydrepndbiatiet i ¢
acid (0'%72 nfhe otgapig solufivnivps werievaddediar Sibes fes bl thatecded i £i0dARaskt i T ed

at room t enperethiskutish iy addbd £ AGRBroh by LG -bibhen 3 op uenched by
cauti ous addiﬁ#h ° q )i’:’) 'H‘en;}'— fiaé@t@?%%tgéé‘ °|ﬂ'nto CH2Cl Z

at . . NaH aq. Q_nl-) and

(2 x 30 nl). °g’g%%s§r§#"8 "?g%?’%@?mf\)@ye 08 8d1'%zﬁ?’6‘t@‘fd BeHGRFYphHMi- ¢-3f rit and
the sol vent s"PehgPetpshlirniseidre waselired 3t catitomebyurBirceategdd fotroanabogr aphy
el :Jti ngI \IM th @%iinénimyml):abamaed &vitlﬁ&a@ﬂ%H@éJa@f(d@ﬁ'nL)tdﬂ@ eitﬂagtg@wgﬁfmé\y&? 2@5 H?)
pal e yelsl ow oyl ; ok .t , ,
3.41 (30 s). 3 64 Dgrgzaiql s‘t"‘,’twﬁ :t%g @Zﬁgqﬂ%‘%?ﬂ’%’k%’r‘% as“? fheé‘."\g‘@‘ CEETYR 7 8
Hz), 6.83 (1H™YP; Pysatop by SHE @00 Piqa colyiy) elyted witly 1:2007E1040 (cxgipheane gfiogleply ) |
7.97 the fitle compound as a colouriess oil (255 mg).

LC/MS: m/z 306.2 [M+H]" R, 4.1 min,

20 Intermediate 23 : Ethy] [4-({butyl[4'-(triﬂuoromethyl)-1,1'-biphenyl—3-y|]amlno}methyi)-
2-methylphenoxylacetate

To a solution of N—butyf-N-{tt'—(tn'ﬂuoromethyl)—1,1'—biphenyi—S-yl]amlne (73 mg, 0.25 mmol)
in anhydrous acetonitrile (5 mL) was added ethyl [4-(bromomethyl)-2-methylphenoxylacetate (75
25 mg, 0.25 mmol) and N,N-diisopropylethylamine (43 Hl, .26 mmol). The resuiting solution was
heated at reflux under nitrogen for 2 h and then cooled 1o room temperature. The solvent was
removed in vacuo and the residue diluted with water (10 mL) and extracted with CH,Cl, (30 mL).
The organic extract was separated by hydrophobic frit and the solvent removed in vacuo.
Purfication by SPE (Silica, 5 g) eluting 99:1 cyclohexane : EtOAg afforded the tille compound as
30 a pale yellow oil (105 mg).
'H NMR (400 MHz; CDCla) 6: 0.96 (3H, 1, J 7.5 Hz), 1.28 (3H, t, J 7 Hz), 1.38 (24, m), 1.67
(2H, m), 2.27 (3H, 5), 3.43 (2H, 1, 7.5 Hz), 4.25 (2H, Q. J7 Hz), 4.50 (2H, s), 4.61 (2H, 5), 6.64



15 (4H, s). Intermediate 19 : 20 December 2006
N-Pentyl-N-[4"-(trifluoronethyl)-1,1"-biphenyl-3-yl]Jamne "HCF3 To a :
solution of 4-(trifluoronmethyl)-1,1"-biphenyl-3-ylamne (0.3 g, 1.26 mmol)
in anhydrous 20 CH2C12 (10 nL) under nitrogen at roomtenperature was
added val eral dehyde (0.134 nL, 1.26 mmol), sodiumtriacetoxyborohydride
(0.374 g, 1.76 mmol ) and acetic acid (72 pl, 1.26 mml). The resultant"
m xture was stirred for 17 hat roomtenperature. The reaction m xture was
guenched with sat. NaHCO3 aq. (15 nli), then extracted with CH2CIZ (2 x 20
mL). The organic solution was dried (NaZ2804) and the sol vent was renoved
in vacuo. Purification by SPE (20 g 25 Silica colum) eluted with 1:200
Et OAc : cycl ohexane afforded the title conmpound as a colourless oil (0.17
g). LC/ M5 nif @H3DE 8Hz], MFH[™H, ddR$ 8 H3, 2rtizh 6.8P-At98 fAre . 4O (1204, J 8 Hz), 7.04 (1K, m),
S;Pho&éLleLhzdmru$jmgggnaihyb}gﬁ;&amgnp?g?yQES {l%gﬁlne|$0 Dgcegber 2006
repar n e p mrol ) and the
synt hetic procedgggmﬁescrl%@ﬁhﬁngqﬁﬂgernedlate 19. Purification by
Bi ot agelM chr omat ography (40 g Silica colum), eluted with 1:50 EtCAc :
cycl ohexane af f ondethetiaez 24i: tElhef! [G@mamamdxya&lybu‘vmiﬂmmmpwsn-aﬂ'I-tiimnﬂél-i d (0.22
g). 5 LOM yfamird)Retly]-MoklhyiphéRody)feetihd). | Nternedi ate 21 :
N 2- (thhylthlo)ethyli N-[4"- (trlfluoronethyl) 1, 1' - bi phenyl -3- yl]am ne H
CF3 10 A solution of - (rre h |th|0)
2.83 mol) in 0.5 MH 6\ I 2
under nitrogen for—tch. .act
extracted with CH2Cl 2 (20 nL) or gan
frit), and stood over nol ecul ar SI es fo
clean flask. To this solution was @dded

-(trifluoromet by L)solétro% of @LmeThgq_Mé@mnﬂqﬁro&gthW1 n;:n?enﬁ?a ijERhd (of1gy, | oned

15 b sodlun1tr|aceto oro cetic acid
(0. 1%2 n, 2.%% %”5 i’ﬂ”f"ﬁﬁ "H‘S%‘is ge%%g”réw[;o? é'?fg‘é{'fgroom

t enper dbur e wrﬂﬂvfph‘mowi@g@t? (9-897 91 834 mmoldng Niediiserrenyietigaming(9PaEMed-34i t h sat .
NaHCC3 ag. ( 3émdil)rhameui@yiib@dsd 9k nabtbdito GHidChnd s(rdedXindtd niftbgen for B@. Tregani c

reaction mixture was concentrated in vacuo and the residue partitioned between water (20 mL)
and CH,Cl; {40 mL), the organic extract was separated by hydrophobic frit and the solvents

acet al dehyde di et hyl acetal (0.465 g,

y nmol ) was heated to 50C and stirred
e was allowed to cool and

ol ution was dried (hydrophobic
R t hen decanted off into a

removed in vacuo. Purification by Biotage™ chromatography (Silica, 12 g) eluting 9:1
{5 cyclohexane : EtQAc afforded the title compound as a colourless cil {90 mg).
*H NMR (400 MHz; CDCl3) 8: 1.28 (3H, tJ 7 Hz), 2.27 (3H, 5), 3.36 (3H, s}, 3.60-3.70 (4H,
m), 4.24 (2H, q, J 7 Hz), 4.57 (2H, 5), 4.61 (2H, 5}, 6.64 (1H, d, J 8.5 Hz), 6.76 (1H, d, 4 8.5 Hz),
6.87-6.93 (2H, m), 6.99 (1H, d, J 8 Hz}, 7.05 (1H, s), 7.26 (1H, m), 7.58 (2H, d, J 8 Hz), 7.64 (2H,
d, J 8 Hz).
20
Intermediate 25 ; Ethy! [2-methyl-4-({pentyl[4'-{trifluoromethyi)-1,1"-biphenyl-3-
vllamino}methyl)phenoxylacetate

L@v S o

To a solution of N-pentyl-N-J4'~(Irifluoromethyl)-1,1%-biphenyl-3-yllamine (70 mg, 0.23 mmol)
25 in anhydrous MeCN (6 mL) under nitrogen at room temperature, was added ethy [4-
(bromomethyl)-2-methylphenoxylacetate (65.4 mg, 0.23 mmol) and N,N-diisopropyethylamine
{39.6 pL, 0.23 mmol). The resultant solution was heated io reflux and stirred for 4 h. The
reaction mixture was allowed to cool to room temperature and the solvent was reimoved in vacuo.



sol ution was passed through a hydrophobic frit and t20 Detember 28f6ved i n
vacuo. Purification by BiotageTM chronmatography (90 g Silica col um)
eluted with 1:19 Et OAc : cycl ohexane afforded the 20 title conpound as a
pale yellow oil (39T nmg). "H NMR (400 WMHz; CDCI3) 5:2.13 (3H, s), 2.81 (2H,
t, 16.5 Hz), 3.40 (21-1, t, J 6.5 Hz), 4.23 (1 H br.s), 6.68 (1H, d, J 8
Hz), 6.83 (1H, t, J 2 Hz), 6.95 (1H, d, J 7.5 Hz), 7.28 (1H, t, J 8 Hz),
7.67 (4H, s). 25 Internedi ate 22:

N- (2- Cycl opropyl ethyl )-N-[4"-(trifluoronmgfhyl)-1,1"-biphenyl-3- yl]am ne vv
N\ H~ CF3 20 Decenber 2006 28 To a solution of oxalyl chloride (0.17
m-, 1.95 mmol) in anhydrous CH2CI 2 (5 nlL) under nitrogen at -78C was
added dr opw S%F % ution qugpydrous DMSO (0-18 ni L %

anhydr ous CH2AI'?®Y es”ar“‘rﬁim“"é PHYC T Brsat witend ’P'énﬁ"erfé%f‘”lﬁé b‘tR/‘ ¥8dC. To -
this was adde#assgd Bohaitd tyfropfobip fritgnd tigsriegy tvassehened 1 veyo 1 BFifigaliorlby3Rted ) i n
anhydr ous CHZElick dadridge)¥lulad wal &M -3:16MSAL NGobiRRPR Adridiend tREBdripRchddgkow 60C. |
The reaction ggg&t,%rgﬂﬁxﬁ%g ti rred at 78C for 20 mns, then treated with
triethyl am ne 4 : I'n_anhydrous CH2CI 2 (3 m). The

resul tant m xt ur e WAR @9 MVE&DFQSQ‘?%HG'EWI Wi RBEHT. + d &1} e APREH ) and
stirred for 16sh2HThe2.27 @acd) 0N (2H, xtiarsezyass ¢Hl gledizyiizh 2@-&(3@1((2}1&) nm.) and

st ﬂeé‘“’vttér“*t“ v g TR e O St 2 SR R o G DR T O 1F°
The or ganlg sg Fbrﬂ) 5\5%85'?6335 B‘E‘%ﬁe‘kﬂpéﬁ 2y gves for 2ph t hen decant ed

into a clean flask. To this sol ut| on was added

3 - (t & i fol uor omet hitkonrediiate zsbiﬁnt}enas,(d(z &wbmngmggﬁ.(%r?omatgﬁy-miahenyu_fagI I(%/eg
y sodiumtri nmo and acetic aci )
?ﬁlﬁ\jlrﬁ)@x Qﬂ,g ? et Pfgﬁenggﬂg’c%ﬁatg

pL, 1.3 nmmol m xture was stirred at room tenperature under
nitrogen for 20 h. The reacti onj&ture was quenched with sat. NaHCOBaqg.
9

(15 m-) and extracted with CH2 2 x 20 lént_) The organi c sol ution was
passed through a hygy opho frit and t 0l vent was renoved in  vacuo.
Purification by SPJI(\Z/ C ok, uted with 1:200 Et OAc :

cycl ohexane af f ortied the Ie co D nd as a colourless oil (255 ng).
LOMS: mz 306.2 [MHl' R 4.1 min>~20 Internediate 23 : Ethyl

[ 4- ({butyl [4" - (t /b ELMSRBAL. &yclyalop;op}letﬁym-lp!ae(ﬂﬁuorosneyrlyh Q'T‘-HHPILIW?E l}l}é'n')ne {100
- met hyl phenoxg}/ 2) gg mmoB in anhydrous MeCN (7 mL) under nitrogen at room temperature was added ethyl
15 {4-(bromomethyl)-2-methylphenoxyjacetate (94 mg, 0.33 mmol} and N,N-diisopropyethylamine
(57.5 i, 0.33 mmol}. The resultant solution was heated to reflux and stirred for 2.5 h. The

reaction mixture was allowed to cool to room temperature and the solvent was removed in vacuo.

The residue was partitioned between CHCl3 (2 x 10 mlL} and water (10 mL}. The organic solution
was passed through a hydrophobic frit and the solvent was removed in vacuo. Purification by
20 SPE (5g Sllica cartridge) eluted with 1:200 - 1:100 EtOAg : cyclohexane afforded the title
compound as a colourless oif {141 mg).
'H NMR ({400 MHz; CDCiy) &: 0.08 (2H, m), 0.47 (2H, m), 0.69 (1H, m), 1.28 (3H,t,J7.5
Hz), 1.56 (2H, m), 2.28 (3H, s}, 3.55 (2H, t, J 7.5 Hz), 4.25 (2H, q, J 7 Hz), 4.51 (2H, s), 4.61 (2H,
s), 6.64 (1H, d, J 8.5 Hz), .71 (1H, m), 6.83-6.88 (2H, m), 6.99 (1H, m), 7.05 (1H, s), 7.25 (1H,
25 m), 7.59 {2H, d, J 8.5 Hz), 7.65 (2H, d, J 8.5 Hz).

Intermediate 27 : Ethyl [2-methyl-4-({propyl[4'-{trifluoromethyl)-1,1"-biphenyl-3-
yllamino}methyl)phenoxylacetate

BYe UoNey



Et0O "z ON CF3 To a solution of 20 December 2006

N-butyl -N-[4"-(trifluoronethyl}i,i'-biphenyl-3-yl]Jamne (73 ng, 0.25 nmol)

i n anhydrous acetonitrile (5 nL) was added et hyl

[ 4- (br ononet hyl ) - 2- met hyl phenoxy] acetate (75 25 ng, 0.25 nmol) and

N, N- di i sopropyl et hyl am ne (43 pL, 0.25 mmol ). The resulting solution was
heated at reflux under nitrogen for 2 h and then cooled to room
tenperature. The solvent was renoved in vacuo and the residue diluted with
water (10 nmL) and extracted with CHZCI2 (30 nlL). The organic extract was
separated by hydrophobic frit and the sdl vent removed in vacuo.
Purification by SPE (Silica, 5 g) eluting 99:1 cycl ohexane : Et OAc afforded
the title conpound as 30 a pale yellowoil (105 nmg). 'H NWMR (400 MHz;
CDC(3) 6: 0.96 (Bilasbjutién of di-prapsl-N4&)(riflubre@@thiBH] -biphend-3pyilpne (62.838, ¢.2H, m),
1.67 (21-1, m%i} in%n%r&;@h&ecﬁ 6 mi3 ufiRyr r(il?d'g’en dtroofn iénﬂ&ure,%agédc(eaﬁhytg% J 7 Hz),
4.50 (2H, s)( 4.061th ] 8 Hz), 6.71

Mﬁ?@e%%vﬂgwa@%aﬁ%aﬁ?ﬁ .0 e e e Pfypnel Oy (3,

(1H, dd, J 8“Fg™™s _ _

rr) , 7. 26 ( 1(4|31,15 ph')q.2571_1r5@). (TgHes@tgnt Jni)ga_rq;wq@)a?tedﬁpgqﬂuxgﬂstlr&d for 3g. o W?Q“C"LC/ NVE:
m z 500. 2 [ Mhlflure wad,alldivel tdWdobl.to o RinpEERG ad Be 2dventidiydmaved in vacuo. The

[ 4- ({(2- et hoxued Pl bkiflorned bdideh WAEREBUBYH ) antiwhier b DL AL oréaniddolufish w2} et hy
| ) - 2- met hyl phenoxy| acetate O/ / CE3” OL. To a solution lgf_f o by. SP

N- ( 2- met hoxy RASH Urorgh4 dreptiopie (P Siraplksnt W "amoVBY BRBHGI DA SFE . 1 g,

0. 34 mmol ) i Blicachydooeistedeitt 1690 E1GAC ecyClti@xarie afigudes! tzadife dorenclsd as a calourless
[ 4- (br onoret hikkd mg). 10 et hyl phenoxy] acetate (0.097 g, 0.34 nmol) and

N, N- di j sopropyl g ] ) .3 mol ).....Jhe r It | Lyt ure was
heat edh}t o refl ux't"%ﬁgﬁ]ﬁ%gbgﬁﬁe@ﬂ?ig'rt‘djjewﬁ)ﬂr'?aém’h?g'ﬁ%_giq'rﬂie!azg”tglwg%étr,ﬁ xture
was concent r@tesd 339 (Rihd uds BRI -2HBH.mesT belet fi42i.ist f Eh el Pet-Ghldm dnvbt-er (20
m-) and CHIL! e 1((49 dal)s 1, be Hay, ganiin, mixé.8ca@H, d\as.5 siepaaaliedddys.hyidr2ophobi ¢

frit and the veg. i Uld iy Gl byg fBiyot aget "
chr omat ogr apﬂ?’ql(dgﬁpﬁ'?é‘,’F%gg)gf{g%q1ﬂ’tr¥)ﬁ§gg%”1€1"5é '%-’ﬁf*téﬁ%ﬁg'nes ; )Et QAc af forded

the title conmpound as a colourless oil (90 ng). 'H NVR (400 MHz; CDC 3)
8: 1. 2815( 3H, t J Iiterriepiate282 MeftgH2-methy!-8{BdmeBtithiolathylll8-(Gijugompethyi ]’

4.24 (2H, 0, pighchybanthcdfothdidhesyjadetfid (2H s), 6.64 (1 H d, J 8.5 Hz),
6.76 (1 H d, J 8.5 Hz), 6.87-6.93 (211, m, 6.99 (IN, d, J 8 Hz), 7.05

(1H, s), 7.26 (IH m, 7.59 (2H,'j,/ 8 Hz), 7.64 (2H,

J
CF,
i 9
S aane
MeO

To a solution of N{2-(methylthio)ethyl]-N-{4'-{trifluoromethyl)-1,1*-biphenyl-3-yllamine (0.27
g, 0.864 mmol) in anhydrous MaCN (22 mL} under nitrogen af room temperature was added
20 methyl [4-(bromomethyl}-2-methylphenoxylacetate (0.248 g, 0.864 mmol) and N.N-
diisopropyethylamine (0.15 mL, 0.864 mmol). The resultant mixture was heated to reflux and
stirred for 3 h. The reaction mixture was allowed to cool to room temperature and the solvent was
removed in vacuo. The residue was partitioned between CHC; (2 x 30 ml.) and water (30 miL).
The organic solution was passed through a hydrophobic frit and the salvent was removed i
25 vacuo. Purlfication by SPE (20g Silica cartridge), eluted with 1:99 — 1:33 EtOAc : cyclohexane
afforded the title compound as a yellow oil (248 mg).
LC/MS: miz 504.4 [M+H]" R, 4.2 min.

intermediate 29 : 2-Methyl-4(trifluoromethyl}-1,1"-biphenyl-3-ylamine

N

10 Ccr,



d, J 8 Hz). 20 Internedi ate 25: Ethyl 20 December 2006

[ 2-nmethyl -4-({pentyl[4" -(trifluoronmethyl)-1,1"-biphenyl-3- yl]am no)nethyl)
phenoxy]acetate / CF3 }1O~/ | EtO" ~ O/ NI \ \ To a solution of
N-pentyl -N-14' - (tui fluoronmethyl)-1, 1" -bi phenyl-3-yl]Jam ne (70 ny, 0.23

mmol) 25 in anhydrous MeCN (6 ml-) under nitrogen at roomtenperature, was
added ethyl [4- (brononethyl)-2-nethyl phenoxy] acetate (65.4 ng, 0.23 mol)
and N, N-diisopropyethylamne (39.6 NL, 0.23 nmol). The resultant sol ution
was heated to reflux and stirred for 4 g The reaction mxture was all owed
to cool to roomtenperature and the sol ént was renoved in vacuo. 20
Decenber 2006 30 The residue was partitioned between CHC13 (20 ni) and
water (10 nmL). The organic solution was passed through a hydrophobic frit
and the sol vent WRstdppyiddrdne-ZmatueniiRu 19 p.cathon) ibMSRE rftSend vBitdr [ Ga :
cartri dge) elmip eaishamt:chna}a - 2fdromethy iy BE-6MECacid (EN¥L, @h%@]%@id‘dl&&%}@orﬁzﬂe gllt le
conmpoun as 1.7 s} o] .
(3H, t, %Zgaji M"l"zg T'%a!’pag“% }'“S“‘gfd‘”glf‘{”i"’%%‘ '%&M%;dd“gf?qéﬁ (?H n),

2 27 (3H S)( F‘-Ql‘!ph Py e}tpauajlum (@(q_&z)g OAQQIgIOQ zﬁqerqﬁuitagtrq(xtmg)zvasma@g i 21-1, s),
4.61 (2H, s) feﬂwﬁarﬁéﬁtlf(eﬁ ubijer difrogen 8r Hz), theb allblved b cbbl todchm dmBerbtursland Be 5 Hz) ,

6. 82- 6. 88 ( Zkbiventls rernfov88in ddlo. 1Therf@sndug w&ﬁ:a(t@t&'r‘:ed §étween%‘tfgﬁ§: éﬁi‘ﬁ(ﬂm rde therSg (2H,

d J 85 H

fa-({(2- cyc% 8pr 024{“(9%%/[“? %ﬂm? ekl %g%%@f’"ﬁ{/t% @ETWEBF’B’I’?&W “y§”° yl ] ani

no} met hyl ) - 2P8 Wﬂwca@w‘agrephﬂ%m&b@}mﬂ) elvteOvi 4 £10F0: a sol uti on of
N-(2-cycl opr@whﬁbdi%faardbb {hémre(cbrh;bd‘uh&&rm@awume&s&m plzghenyl - 3-yl ] am ne

(100 wp, 0.33 Q er ni trogen at room
tenperature ms%éeéﬁ%%%%ﬂm%S%?z}g%% u:?g? iret hyl phenoxy] acet at e
(94 nmg, 0.33 mmol ) and NN-dii sopropyet hyl am ne (57.5 pl, 0.33 muol). The
resul tant sol ut i'l@tﬁrnwdsltd”@amwl@I-Izefelthﬂ@vamiﬂu@bhéﬂmﬁm,i'aﬁphzn;ﬁ-at}d]aﬁ{he
reaction mxture was allowed to cool to roomtenperature and the sol vent
was renoved in vacuo. ie flesi due was partitioned between CHCI3 (2 x 10
m.) and water (1O 8Ly gJani c solution was passed through a

hydr ophobic frit and th’e spl ve was renoved in vacuo. Purification by

To a solution of 2-methyl-4'(irifluoromethyi)-1,1"-biphenyl-3-ylamine (0.32 g, 1.26 mmol} in
15 anhydrous CH,Cl; (10 mL) under nitrogen at room temperature was added butyraldehyde (0.114
mL, 1.26 mmot), followed 10 min later by sodium triacetoxyborohydride {0.374 g, 1.76 mmol} and
acetic acid (72 pL, 1.26 mmol). The resultant mixture was stirred for 22 h at room ternperature.
The reaction mixture was quenched with sat. NaHCO; ag. (15 mL), then extracted with CH.Cl, (2
x 20 mt). The organic solution was passed through a hydrophobic frit and the solvent was
20 removed in vacuo. Purification by SPE (20g Silica cartridge) eluted with 1:200 EtOAc
cyclohexane afforded the title compound as a colourless oil (221 mg).
LC/MS: m/z 308 IM+H]*, R, 4.3 min.

Intermediate 31 ; N-(2-Methoxyethyl)-2-methyl-4'-{triffuoromethyl)-1,1"-biphenyl-3-
25 amine

1,1,2-trimethoxyethane (0.162 mL, 1.26 mL) was added to 0.5N HC! (2.52 mL, 1.26 mmol)
and the resultant solution heated for 1 h at 50°C. The cooled reaction mixture was exiracted with
CH,Cl;. The organic solution was passed through a hydrophohbic frit, dried for 2 h (3A molecular



20 SPE (5g Sllica cartridge) eluted wth 1:200 - 1: 120 Bédddaber 2006 ohexane
afforded the title conpound as a colourless oil (141 ng). 'H NVMR (400 VHz;
cbCl3) 8 0.08 (2H, m, 0.47 (2H, m, 0.69 (1H m, 1.28 (311, t, J 7.5
Hz), 1.56 (2H, m, 2.28 (31-1, s), 3.55 (2H, t, J 7.5 Hz), 4.25 (21-1, q, J
7 Hz), 4.51 (21-1, s), 4.61 (2H, s), 6.64 (1 H d, J 8.5 Hz), 6.71 (11H
n, 6.83-6.88 (2H, m, 6.99 (1 H mM, 7.05 (1 H s), 7.25 (1 H 25 m,
7.59 (2H, d, J 8.5 Hz), 7.65 (2H, d, J 8.5 Hz). Internediate 27: Ethyl

[ 2-met hyl -4- ({propyl [4' -(trifluoronethyl é—l, 1' - bi phenyl - 3-

yl ] am no} et hyl ) phenoxy] acetate CF3 O Et0"1~' O N 20 December 2006 31 To
a solution of Npropyl-N[4"-(trifluoronmethyl)-1,1"-biphenyl-3-yl]am ne
(69.8 ng, 0.25 nmol) in anhydrous McCN (6 nmlL) under nitrogen at room

t enperat ur e, swas)azidedyettglordpthyif-Diombesthydnindoned. hyb phehexyidettat e
(71.8 my, 0.235 A?ggalc)solamah\é :I%Q)\u&&oswr&r}mhm—w ﬁm @ed,un(ﬂgbe@x%mh@na&oml)

The resultant mXtur ux .an

The
reaction 5 mi%t{t®@ %@dé'F‘Tt‘Bﬁ%‘{j{ot%z 'Bbd%smo)gg?ﬁmenr%ded nd?he resu?lanf RE"Sol vent
was renoved istirreaié@t]@h aflth atuyates sqdie bleasbopale Wi PdsRBE fme@v@wwweqw 10 ni)
and water ( 1QfiéfegscentdfadREGRNING nB@kdilds@RIA6RE wilpas e d Thergig otatichyes ophobi ¢

frit and the 5ol yanl o eRLEIBNSHaldh@SHA, PUId 6A PuisioSBRbag™ SI | | ca

cartridge el G : exane af title corrpound
as a col our | &ygmaiggrapty iica 49 g) elugpd: WFIFNK/??E 't?ﬁr@?dg‘j' "‘8“‘% Vs o T ,
J 7.5 Hz), 1(@8ng)3H, 1, J 7 Hz), 171(211 n'), 2.27 (3H, s), 339(21 1,

1, J 8 Hz 4. 251 1 H d,
Tale Hzg o 14%14@]@:\/1%&&2))5 12,65 (8, of, 3He (), 1, .56, 63F3HSY), 3.6 (B4 (0

Bho 5. &) | 6SBIPARDH - AN AP BOBEPBIAIENE B Y OB T4Y o5
(11-1, d, J LHdHBHz),7.6262H & M8Hay 7.59 (21-1, d, J 8 Hz), 7.64 (2H, d, J 8
Hz) . 15 Interrredi ate 28 . Met hyl

2- met hy64- ({[ 2- wila.i ph
[enylne3 g;l] gin[l I&S rre %%@'@y %u cé't"ge%@%ﬁﬂ%gm%y{k&ﬂbﬂh lto% :';1 Eol ution
of N-f2- (et M%"E'H‘?}B')?EV "}"'“N-Hh&"‘“"é’lai:‘?t?tr’uor onet hyl )-1, 1' - bi phenyl - 3-yl [ ani ne

(0.27
oud
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To a solution of N-butyl-N-[2-methyl-4*-(irifluoromethy!)-1,1-biphenyl-3-yilamine (102 mg,

0.33 mmol} in anhydrous MeCN (8 mL) under nitrogen at room temperature was added ethyl [4-
{bromomethyi)-2-methylphenoxylacetate (95.3 mg, 0.33 mmol) and N,N-diisopropyethylamine
(57.8 uL, 0.33 mmol}. The resultant solution was heated to reflux and stirred for 3 h. The

20 reaction mixture was allowed to cool to room temperature and the solvent was removed in vacuo.
The residue was partitioned between CHCY (2 x 10 mL) and water (10 mL). The organic solution
was passed through a hydrophobic frit and the solvent was removed in vacuo. Purification by
Biotage™ chromatography (40g Silica column) etuted with 1:99 — 1:49 EtOAc : cyclohexane

15

afforded the title compound as a colourless cil (110 mg).
25 Thermospray (positive) miz 514 [M+H]"

intermediate 33 : Ethyl [4-({(2-methoxyethyl}{2-methyl-4"-(trifluoromethyl)-1,1"-
biphenyl-3-yllamino}methyl)-2-methylphenoxylacetate



g, 0.864 mmol) in anhydrous MeCN (22 nlL) under nitrogéDeatemlipnr@@@mper at ure
was added 20 net hyl [4-(brononethyl)-2-nethyl phenoxy] acetate (0.248 g,
0.864 mml) and N, N- diisopropyethylam ne (0.15 m., 0.864 mmoi). The
resultant m xture was heated to reflux and stirred for 3 h. The reaction
m xture was allowed to cool to roomtenperature and the sol vent was

renmoved in vacuo. The residue was partitioned between CHCI3 (2 x 30 nL) and
water (30 nmL). The organic solution was passed through a hydrophobic frit
and the solvent was renoved in 25 vacuo,, Purification by SPE (20g Silica
cartridge), eluted with 1:99 - 1:33 EtO%\c . cycl ohexane afforded the title
conpound as a yell ow oil (249 ng). LOAMS: nfz 504.4 [MtH' R 4.2 mn.

Internediate 29: 2-Methyl-4"-(trifluoronethyl)-1,1"-biphenyl-3-ylam ne HZN
~ ~ ~ CF3 30 20 Decergper 2006 32 Tg~a solution of 3-brono-2-nethylaniline
(1.19 g, 6.4 mol) in (30| nL) and wat er (1 fmL) was added

para-trifl uoromethyt

P nicdacid (
carbonate (1.76 g, 16.6

Th

9 9.6 mmol ) and sodi um
atusi was flushed with nitrogen
prior to the addition of tet fthenyl phosphi ne) pal | adium (0) (0. 22
g, 0.19 mmol ). The resultant m xturelwas heated to 5 reflux and stirred
under nitrogen for 17 h, then allowed to cool to roomtenperature and the
sol vents renovedTd asoluionss N-(Frethpxsidiemetrs 4 iafuororeBrb b HiEh e RO (2 x
60 nl-) and wat €62 mb&Pin Blelonitrild (80 ML)TRR hades ohy {4-@pmaashyird-ed (MySO4) and the

sol vent was T %Wx%ﬁu#%ﬁﬁg F% Tg 1uféjn®f:a%5 NQ\pdup rcﬁh%ﬁgﬁﬁ@ @ggigmvftrg,g@)aphy (90

gSlIlca col u 8/ oexane affordedthetltle
npourd as drelerdtpnt ebtatvadeast oatT hatB9 0y \On ceping e Ralvenigingrese Vel ] -

rrl z 293 3 [ Mr&diekd BN residee Siufedmithn watbndng exmecledits C3QCL. The organic solution was

N-Butyl - N-[ 25 Féegéchwouﬁ t(ElxrobffobuH@ﬁ S Whvarit rembverdn ﬁb@ﬁ}bhnf%aﬁbhbﬁﬂ‘bta@m %CF, To

a solution o oro 0. 32

0. "1 96 ol PrRChy e b et 5% Rt R 1 SHRThE S 2

tenperature mﬂ@maﬁééwﬂbmgyraldehyde (0.114 o, 1. 26 nnDI) followed 10 mn

|(th elr ?y sodi umihrnm@@bma@b@mlb%sdrzgm&Qr%ﬂzgz (3H, S§62.760@H )s).a0€ (21-aget i ¢ aci d
[ [ room

t enper at ur e. %@W%i(g&%} ggﬁ?’%ﬁ't u"?eggk'/ve)ls‘mtﬂtﬁg C)\Fll@gﬁénh ‘1;1'] ?Q,z)f Qﬁlaéé(% 53672 (15

)Tt hen ox{WaB NG (GBS, 67225 (5, TS TRY2H Thd 157 GRS MSar B bit e

passed t hr oughizaz.by@rpphabizc frit and the sol vent was

15 Intermediate 34 : Ethyl [2-methyl-4{{[4'-(trifiuoromethyl}-1,1'-biphenyl-3-
yllamino}methyl)phenoxylacetate

O
)k/o
0 N O
H
CF,

To a solution of ethyl (4-formyl-2-methylphenoxy)acetate (0.2 g, 0.9 mmol) in anhydrous
CH,Cl, (8 mL) was added 4'{trifluoromethyl}-1,1-biphenyl-3-ylamine {0.214 g, 0.9 mmol). The
20 resuliing mixture was stirred under nitrogen at room temperature for 15 mins, prior to addition of
sodium triacetoxyborohydride (0.267 g, 1.26 mmeol) and acetic acid (0.052 mL, 0.9 mmol). The
resultant mixture was stirred for 18 b prior o quenching by cautious addition of sat. sodium
bicarbonate solution (20 mL) the reaction mixture was then extracted CHzCl; (20 mL). The
organic extract separated by hydrophobic frit and the solvent removed in vacuo. Purification by
25 Biotage™ chromatography {Silica, 40 g} eluting 9:1 cyclohexane : EtOAc afforded the title
compound as a colourless ofl (0.342 g).
LC/MS: mfz 444.3 [M+H]', Ry4.1 min



20 renoved in vacuo. Purification by SPE (20g Silica 2Pecembe) 280Gt ed wit h
1: 200 EtQAc : cycl ohexane afforded the title conpound as a colourl ess oil
(221 ng). LCOMS: mz 308 [MtH ', R 4.3 min. Internediate 31 ;

N (2- Met hoxyet hyl ) -2-nethyl -4' - (trifluoronmethyl)-1,1"-biphenyl-3- 25 am ne
FF HNZ1 1, 2-trimethoxyethane (0.162 nL, 1.26 nlL) was added to O SN HCI
(2.52 m., 1.26 mmol) and the resultant solution heated for 1 h at 50C. The
cool ed reaction m xture was extracted with CH2Cl 2. The organic solution
was passed through a hydrophobic frit, gdried for 2 h (3A nolecular 20
Decenber 2006 33 sieves).

2-Methyl -4"-(trifluoronethyl)-1,1"-bi phenyl-3-ylam ne (0.32g, 1.26 nmol)
was added to the organic solution and the solution stirred for 20 mn at
rt. Sodium tri aceteonadie SvyEtmil thel{(uora@stritgorometiythinhiphenil$- acet i ¢ aci d
(0.072 i, 1,g6niRdTRkhylehttiiitenagR@edateand the resultant mxture stirred
for 16 hat i%’. Sat ur at ed sodi um bi carbonate was added to the reaction

m xture and once 5 effervescence had.ceased the m xture was extracted with
CH2Cl 2. The organi c sl yti d through a hydrophobic frit and the
sol vents renoved_tmrovacto. i finga Bi ot ageTM chr omat ogr aphy
(silica, 40 g) eluted with 10% c/ cyc exane afforded the title
compound (42 nmg). 'H NWR (400 ;2 CDCl 3)~6: @,02 (31-1, s), 3.38 (21-1, t,
J 5.5 Hz), 3.42 (31-1, s), 3.69 (24-1, t, J 10

5.5Hz), 4. 0(1H, s, broad), 6.63(1H, d, ). 6. 68 4£.18(1H,t,J8Hz), 7. 41
(21-1, d, J 8 mBO,BS?‘."Zs@O( 2‘&5‘ F;"“%i’,‘yﬂ‘g'&% "F@‘j"f"“fehﬂ%’?’?réﬁ‘ﬁg‘%%zsz . ELhyl

[ 4- ({ but yl [ 2ymeickipethghphenaxiibdetatr @62 BYE Ymph ¥ anpydre i Clzf2 mL) at 0°C under

yl ] ani no} net fitbden dadBidBY hupfie B oy eag et iaienoGFeE-dBey@nbofbryk8- To a sol uti on

N but yl - N- 22 et hyl - 4 - (L1 f | < Jindr s s Biiowel By 102
?Tg, 093% mrﬁtf'lf%cai%’d'g%dlﬁ hﬂdrr%%%%%wgg‘ﬁ%hlﬁd&p %nnicitg(jid[mI gﬁyd%} %?CWQB E{vngc;r;tgeﬁ ature
was added et figthylanioe ‘Pi?%%%r?e@ﬁ@ﬂ“)”-— ferat If%ﬂgﬂ’&s(f/j K3 'O(’?)"g.

B I
acerat 0. 33
ol ) and N, Mtaih ro@opmpayeteyl simenter 156 Th@reactiogmiBrawas|diuted b Ché%ﬁ? ant
sol utign was mh%t:l efhrbPwitrefd 149 (R0, $ibd drgRd ekttt whs képaraldaiby hydrophobic frit and
the solvent removed in vacuo. Purification by Biotage™ chromatography {Silica, 12 g} eluting 9:1
cyclohexane : EtOAc afforded the title compound as a colourless oif (40 mg).

LC/MS: m/z 513.9 [M+H]', R4.0 min.

15 Intermediate 36 : Ethyl [2-methyl-4-({(propylsulfonyl)[4'-(triﬂuoromethyl)-1,1'-
biphenyl-3-yiJamino}methyl)phenoxylacetate

2 J/ CF,
1
EtO

To a reactivial containing ethyl [2—methyl-4-({{4’—(triﬂuoromethyl)-1,1'—biphenyl-3—
yllamino}methyl)phenoxylacetate (100 mg, 0.225 mmol) was added pyridine (0.321 mL, 3.97
20 mmol) and 1-propanesulfonyl chloride (25.3 pL, 0.225 mmol). The resulting mixture was stirred in
a sealed reactivial at 80°C for 16 h. The reaction mixture was allowed to cool to room
temperature and was partitioned between CH,Cl (2 x 10 mL) and water (10 mL). The organic
solution was passed through a hydrophobic frit and the solvent was removed in vacuo.
Purification by Biotage™ chromatography (12g Silica column} eluted with 1:9 EtOAC : cyclohexane
25 afforded the titte compound as a yeliow oil {20 mg).
LC/MS: miz 567.1 [M + NH,]" R, 3.9 min.




20 reaction mxture was allowed to cool to room tenpergt Décember 2086 sol vent
was renoved in vacuo. The residue was partitioned between CHCI3 (2 x 10
m.) and water (10 nlL). The organic solution was passed through a

hydr ophobic frit and the solvent was renoved in vacuo. Purification by

Bi ot aget chromat ography (40g Silica columm) eluted with 1:99 -1:49 Et CAc :
cycl ohexane afforded the title conpound as a colourless oil (110 ng). 25
Thernospray (positive) mz 514 [MtH'. Internediate 33 : Ethyl

[4- ({(2-met hoxyethyl)[2-methyl-4"-(triflugromethyl)-1,1"-

bi phenyl - 3-yl ] am no} net hyl ) - 2- net hyl ph e%eoxy] acetate 20 Decenber 2006 34
yOl~ 0 FF | F / N To a solution of

N ( 2- met hoxyet hyl )-2-mmethyl -4' -(lrifluoromethyl)-1,1"-bi phenyl -3-ani ne (500
ng, 1.62 mol) i n leicerclinte 37 | Bhy BAbotyll} (indsoraneton)- 61 hefyd-3( br omonet hyl ) - 2-
net hyl phenoxy] apetisedeuioA@B2-Mlthyiphehok§T®elateand N, N- di i sopropyl et hyl ani ne (295
pl, 1.7 mol). 5 The resultant m xture was heated for 4.5 h at 80C. On

cool i ng the solvents were remved  n __vacuo, the residue diluted with water
and extracted with CH2[ 2, oI ution was passed through a

hydr ophobic frit apd-a he” sol\e , vacuo. Purification by

Bi ot ageTM chronmat ography (silica, 40 g) ed with 5% Et OAc/ cycl ohexane
afforded the title conpound as a c Iourle @irf, (503 ng). 10 'H NWR
(400MH; CDCI3) 8: 1.29 (31-1, 2.22 (31-1, s), 2.26 (31-1, s),

3.16 (2H, t, J 6:18akBition 3t NBu a:bt nﬂu&)ome )3!91‘ gﬂen}lﬂ yi amirle @ 198 5‘3)44 rifoh?

2H, s), 4.26 6. 95
21 H, éd 37 # %H""irg‘ﬁ?}i'i '2%)"6%“'3? ‘b“&’ Eﬂff ‘°r°’7“ '?("%*’fﬁ‘y bﬂ"”f”ac?ﬁ*e (3712412
(2H, d, J 8 HpP4! pmghandiigthyjgming (@Zﬂzr)L 0.975mmel}: Shereediltantari@e wastingd for 24
[ﬁ met h%/l 4- ( {H attoofntternderanos priveto hyditon &stlfonkalcﬁhﬂayd 1'23Tngy[b dedmon@pnet hyl)

enoxy] acet at ami y ig ] or ere
p y tﬁ’eﬂg ink! (0.122 mLQJEJ(n{lQE_li3 A-nga‘?\r i Hirh E)rﬁ gé [ g%géﬁrlﬂa rature the reactin, (8

(4-fornyl-2-ne
) &ﬁfﬂf@af{"os%w s 0.9

X
) et addednE b ibte s §xtracfaagw'&a.%ghg3|
mol ). The 20FiebiaSONRyd e xolvents revasedsit vacre dPudfindtam by SPE (Sjiea 1at) aluiogn
tenperature f @n:145:1 @ dithexapé EDACtaforadidid 118 Bonound as a pale yellow oil (0.182 g).
LG/MS: miz 550.3 [M+H]', Ry4.2 min

Intermediate 38 : Ethyl {2-methyl4-({pentyl[4'-{triflucromethyl)-1,1-biphenyl-3-
15 ylJamino}sulfonyl}phenoxylacetate

CF,
0
EtO/U\/O ,,S:
o]

To a solution of N-pentyl-N-[4'-{trifluoromethyl)-1,1'-biphenyl-3-yllamine (70.6 mg, 0.23
mmol) in CH;CI; (5 mL) under nitrogen at room temperature was added ethy! [4-{chlorosulfonyl)-
2-methylphenoxylacetate (101 mg, 0.35 mmol) and triethylamine (86 pL, 0.69 mmol). The

20 resultant mixture was stirred for 24 h at room temperature. The reaction mixture was extracted
with CH,Cl, (15 mL) and water (10 mL). The organic solution was passed through a hydrophobic
frit and the solvent was removed in vacuo. Purification by SPE {5g Silica cartridge) eluted with
1:49-1:19 EtOAc : cyclohexane afforded the title compound as a white crystalline solid (76 mg).

LC/MS: miz 564.4 [M + H]" R, 4.3 min.

25

Intermediate 39 : Ethyl [4-({(2-cyclopropylethyl}{4*-{trifluoromethyl)-1,1"-biphenyi-3-

yllamino}sulfonyl)-2-methyiphenoxy]acetate



sodi umtri acet oxyborohydride (0.267 g, 1.26 mmol) an@Odesientbexc2@Dq 0. 052
m., 0.9 mmol). The resultant m xture was stirred for 18 h prior to

guenchi ng by cautious addition of sat. sodium bicarbonate solution (20
m-) the reaction mxture was then extracted CH2ClI 2 (20 nL). The organic
extract separated by hydrophobic frit and the solvent renoved in vacuo.
Purification by 25 Biotagei chromatography (Silica, 40 g) eluting 9:1

cycl ohexane : EtOAc afforded the title conpound as a colourless oil (0.342
g). LOMS: mz 444.3 [MH]', Rt4.1 min 20 Decenber 2006 35 Internediate
35: Ethyl [4{{butyryl[4" {trifluoronethy 5-1, 1' - bi phenyl -3- yl]ami n
o}nmethyl)-2-methyl p h enoxy] acetate '--~-OAVO-b O/ CF3 To a solution of
ethyl [2-methyl-4-({[4"-(trifluoronethyl)-1,1"-biphenyl-3 5

yl ] am no} net hyl ) phenoxy] acet at e ﬁgO? g, 0.16 mmol) In anhydrous CH2Cl 2 (2

m.) at OC under nitrogen was added butyric acid (0.016 niL, 0.17 mol),
i‘de*hydrochloride (33 ng, 0.17
y triethylamne (0.022 m., 0.16

1- ( 3-di nmet hyl am nopropyl )x3- eth
mol ) was then addeq ip_portyons! fo
mol ). After sti B0 orW1% mns C the reaction was allowed to attain
roomtenperature and stirred Tor 1 . The reaction m xture was dil uted
with CH2Cl 2 (20 10 . a haken wi.th | .M. L), s e ni xtract
was separated b %%@%}%%%%gji'(?fc@é C p@#ﬁ“ﬂﬁ&“’@%ﬁéﬁ?%ﬁ rbr%a/-%gl %%ﬁ%ﬁ?ﬁ
Purification "Ey‘}/-@i Breltfe hverpsditatiotP BpHiPde Sitegen £t rogm tagpedfulh wasGaerd,

cycl ohexane ethfAtRacrasdfonyiiethethipiphdnbiylaectao@podoupd.7dsnmt)@od tehlieges: 0213 (40

ng). LG MS: @z S, [ HuitantRuidurOwiB dredkat 4b RlaEHHR Ehpbaiui The Bhdlivh

2-met hyl -4 ropyl sul f onyl ' i f1 uorone; -1.1 - i p henyl-3-ylJ am
oy met byl SR sl Bt (i) anie BT s o fhe oRalE Tk

cont ai ni ng ewhyiasfed threuch plhydophplficifritand e Bolveot wiveeniay pq & yacyo. Biirfigaieny- 3-

yl ] am no} met Bylahone@rmdRpa) @b 6 sidQOuie) entba 448 1:1310h Etoma S cyadrkixendifblded ne

(0. 521 nl, 3,37, 20, apl ). 20,1 BLARANGSHhoRY! chl oride (25.3 pL, 0.225
mrol ). The resuﬁletl'ﬁlﬁ M Xt ore was stirr [ a sealed reactivial at 80C for
16 It 'fhe react i'6H4FinE 1S MEY B4E%Rd to cool to room tenperature and was
partitioned between CH2CIZ (2 x 10 nL) and water (10 nL). The organic

sol uti on was paﬁﬁéﬁnéd%pmBéaedﬂymi@nqﬁ?.ﬁhmmfrarﬁemghér&?pysmiaaﬁmt _was renoved
in vacuo. Purification by BiotageTM chromatography (1 2g Silica col umm)
eluted with 1:9 Et 2

—ok

cycl ohexane

To a solution of 4-chloro-2-methylthiopyrimidine (2.17 mL, 18.7 mmol} in dimethoxyethane
13 {140 mL) and water (70 mL) was added sodium carbonate (5.15 g, 48.5 mmol}, 4-
trifluoromethyiphenylboronic acid and tetrakis(triphenylphosphing) paliadium (0} (0.43 g). The
resulting mixture was heated at refiux under nitrogen for 18 h, then allowed to cool to room
temperature and the dimethoxyethane removed in vacuo. The residue was diluted with water (30
mL) and extracted CH.Cl, (2 x 100 mL). The organic solution was dried (MgSO,) and the
20 solvents removed in vacuo. Purification by Biotage™ chromatography (Silica, 20 g) eluting 19:1
cyclohexane : EtOAc yielded the title compound as a pale yellow solid (4.47 g).
LC/MS: m/z 471.0 [M+H]", R, 3.7 min.

intermediate 41 : 4-(4-Chlorophenyl)-2-(methylthio)pyrimidine

NYN
S

25 -



25 afforded the title conpound as a yellow oil (20 ng20 Ddceii¥igr 2G06 567. 1
[M+ NH4[t Rt 3.9 mn. 20 Decenber 2006 36 Internediate 37: Ethyl
[4-({butyl[4" -(trifluoronethyl)-1,1"-biphenyl-3- yl]am

no} sul f onyl ) - 2- net hyl phenoxy] acetate }1 O~ ~/OOS "O\ CF3 To a solution
of N-butyl-N-[4"-(trifluoronethyl)-1,1"-biphenyl-3-yljamne (0.128 g, 0.44
nmmol) 5 in anhydrous CH2Cl 2 (10 nL) was added et hyl

[ 4- (chl or osul f onyl ) - 2- net hyl phenoxy] acetate (0.121 g, 0.41 mmol) and
triethylamne (0.122 nL, 0.87 mml). The gesultant m xture was stirred for
24 h at roomtenperature prior to addition of sulfonyl chloride (0.121 ng,
0.41 mol ) and triethylamne (0.122 nL, 0.87 mmol). After a further 18h
stirring at roomtenperature the reaction was diluted with water (10 m -)
and extracted wttﬁ%@l“ﬁ“ o 2-fraetinthiorvripiding (3 i$ T eeh. gt iere-rRerybaoidr i ed
(Na2SO4) and t hed §68lovErt mmelk fetyetddrinhenprhepbine)Ruladidm (OR0KMB R, dBr nSRIB, 4oBliini ca, 10

g) eluting 49zhch@e fs. @)@Cmﬁﬁﬁaﬁn 15@%0?%9&&%1 nﬁLﬁQnJJxétér;roCrﬂ_WQéJﬁb‘JteQ%t

pal e yel | ow oi 4"0"%%%@% ¢ nitr l\@ ? I nt er mredi at e
38 : Ethyl [2-ne pe "P‘fﬂ & ety ﬁﬂF‘HB ] ¥RFIePIoentipledyy RN giies. 15
yl ] ani no)SSuI f oY ]e&tae&eaw@ @E@lo (20 1B6r®), KfieD (2-50k) and the ©hen Temared in

sol ution of N pent ysbnflkslat[oﬁby Bibtagd™ erednimiabiy ik, ob'gy QiR @Ry 10 B ¥h] am ne (70.6

mg, 0.23 mmlayc;bn@x;ggza oGt ﬁuxhegm@o el b09E Ry O eper at ure vas

added et hyl [4- (c enoxy] ac (101 ny, 0.35
mml) and triet hyI (% 0] @gm'ﬁ'rml) The 20 resultant m xture was
stirred for 24 h at roomterrperature The reaction m xture was extracted
with CH2€l 2 (15 mr)terﬂ)laﬁfaféﬂfzei{rﬁ&@lsf{;l-flnyl)mﬂ(tﬁfllgﬁ&h&hﬁﬁhbﬂy\]ﬂﬂm‘ﬂﬁﬁe passed

t hrough a hydrophobic frit and the solvent was renobved I n vacua.
Purification by SPg /ib ilica cartridge) eluted with 1:49-1:19 Et OAc :
cycl ohexane aff or dey e corrpound as a white crystalline solid (76
ng). LOMs: mlz 5634 M X

To a suspension of 2-(methyithio)-4-[4-{trifluoromethyt)phenyljpyrimidine (2.24 g, 8.4 menof)
in methanol (85 mL) and water (85 mL) at 0°C was added oxone™ (15.25 g, 24.8 mmol). The
reaction was stirred at 0°C for 1 h and then at room temperature for 18 h. The reaction mixture

163 was diluted with water (200 ril) and extracted with chloroform (2 x 250 ml.). The organic solution
was dried (Na,50,) fittered and evaporated to afford the title compound as a white solid (2.235 g).
LC/MS: m/z 302.8 [M+H]', R, 3.1 min

Intermediate 43 : 4-(4-Chlorophenyl}-2-{methylsulfonyl)pyrimidine

Ci
(\/@

NYN
EE2N
20 ,
A solution of 4-(4-chlorophenyl}-2-(methyithio)pyrimidine (3g, 12.71 mmol), in methanol

{125 mL) and water (125 mL) under nitrogen at 4°C was treated with oxone™ (23.44q,
38.13mmol), stirred and allowed to warm up to room temperature for 18 h. The reaction mixture
was diluted with water (220 L), extracted with CHCl; (250 mL), dried {(Na,50,) and the solvent
25 removed in vacuo to afford the title compound as a yeliow solid {3.36 g).

LC/MS: miz 269 [M+H]", R, 2.82min.

Intermediate 44 : Ethyl {4-[{butyH{4-[4-(trifluoromethyl)pheny!]pyrimidin-2-
yl}amino)methyl]-2-methyiphenoxy}acetate



25 Internediate 39 : Ethyl 20 December 2006
[4-({(2cycl opropylethyl)[4'-(trifluoromethyl)-1,1"-biphenyl-3- yljam n o)
sul f onyl ) - 2- net hyl phenoxy] acetate 20 Decenber 2006 37 CF3 EtOJ"~/ , OS
"> NOOTo a solution of
N-(2-cycl opropylethyl )-N-[4"-(trifluoromethyl)-1,1"-bi phenyl -3-yl]am ne
(155 ng, 0.51 mmol) in anhydrous CH2CI 2 (10 nL) under nitrogen at room
tenperature was added ethyl [4-(chlorosulfonyl)-2-nmethyl phenoxy] acetate
(223 ng, 0.76 nmot) and triethylamne (£, 213 5 nL, 1.53 mol). The
resultant m xture was stirred for 40 h at roomtenperature. The reaction
m xture was diluted with water (15 nlL) and extracted with CH2CI2 (30 nlL).
The organic solution was passed through a hydrophobic frit and the sol vent
was renoved in vacuo. Purification by BiotageTM chromatography (40 g
Silica colum) eluted w g+ \1: 19- 4 Et OAc : cycl ohexane afforded the title
conpound as a whit Fysy al/ J 56 ng). 10 LOMS: mz 561.8 [ M+H]'
R 4.3 min. InterRed ate 40 :

kdpyrimdine ~NI"~ -S\N, CF3

N
2-(Methylthio)-4-[4-(trifluoro yl)
To a solution of 4-chloro-2- rrehqthlopyrlmdl ne (2.17 m_ 18 7 mmol) in
di net hoxyet hane 15 (140 nlL) and sqd onat e
(5.15 g, 48.5 mw%w*ur%’f?:(‘F?*“V&B'PB%%@WB‘%@WE‘FH%“&W%%%QO 3! HRLERR

tetrakis(tri plemylyehpsphe (9B npal ineseh the(ﬂﬂ)[ -(oytvlpmingmetipfia- ¢ esul ting mxture
was heat ed ag,eﬁ]ﬁ;gﬂé;‘oxyﬂgggte 4ol §963 nintl) whBhdajed tah®0°Caih b oratad reastiviebiof 1Btfb room

tenperature and the ne.r q@
diluted wit h%ﬁ%‘?”e(’vgﬁgg??lﬂ" 'é%’% A 'ﬁiﬂ&(ﬁ%%l ZQ?HHHO&F y%ﬁé e or gani c
sol uti on waseioting 847 gwsmgclownqtheﬁ%h%wpV'émogm’r%r?d?\?@de' o 340,89
Purification by ‘Bigira@elihs dbenpt g @Rty 715 1.2833H,90 7¢j2).8130(dHhe). 194 1

cycl ohexane ; ELORG I 3 QﬂE?J 5h) 455‘{5’3?%“9?14554@4(@@' aeldow, sed i d (4. 47
Do Ve s P b (R vbs bt
g) 4 ( 4- Chl or opHENgKB5H), @@%ﬁw pmsoe)twrv%(m He}&@”ﬁ ﬁ%tﬁmivo (2H, d, J 8 Hz),

10 8.13 (2H, br d, J 8 Hz),8.42 (1H, d, J 5.5 Hz).

Intermediate 45 ; Ethyl [4-({butyl[4-(4-chlorophenyl)pyrimidin-z-yljamino}methyl)-z-
methy!phenoxylacetate

/\oj'])\/o\i)V (r cl

15 To a mixture of the ethyl {4-{(butytamino)methyi]-z-methylphenoxy}acetate (686 mg, 2.46
mmol) and N,N-diisopropylethylamine (285 L, 1.64 mmol) was added 4-(4-chlorophenyl)-2-
(methylsulfonyl)pyrimidine (439 mg, 1.64 mmol) and the resultant mixture heated at 100°C for 16
h in a reactivial. The cooled reaction mixture were then treated with N, N-diisopropylethylamine
{285 L, 1.64 mmol) and heated for a further 16 h at 100°G in the reactivial. The cooled reaction

20 mixtures were diluted with CH>Cl, (30 mL), washed with water (20 mL), the aqueous extracted
with CH.Cl» (30 mL), the CH:Cl, exiracts combined and the solvent removed in vacuo.
Purification by Biotage™ chromatography (silica, 90 g} eluted with 10:1 cyclohexane : EtOAC
gave the title compound as a colourless gum (178mg).

'H NMR (400MHz: CDCls) 6: 0.95 (3H, t, J 7.5Hz), 1.3 (3H, 4, J 7 Hz), 1.37 (2H, m), 1.64

25 (2H, m), 2.27 (3H, s), 3.63 (2H,1, J 7.5 Hz), 4.26 (2H, g, J 7 Hz), 4.62 (2H, s), 4.89 (2H, s), 6.64
(1H, d, J 8.5 Hz), 6.90 (1H, d, J 5 Hz), 7.03-7.13 (2H, m), 7.43 (2H, d, J 8.0 Hz), 8.00 (2H, d, J 8.0
Hz), 8.39 (1H, d, J 6 Hz).

LC/MS: miz 468 M+H]", R; 4.34min




T 25 ,s 20 Decenber 2006 38 A m xture of 20 December 2006
4-chloro-2-(nmethylthio)pyrimdine (3 g, 18.7 mmol ), 4-chl oro-phenyl boronic
acid (3.5 g, 22.3 mol ), tetrakis(triphenyl phosphi ne)palladium (0) (0.43 g,
0.37 mmol ), sodium carbonate (5.15 9, 48.5 mml) in 1.2-dinmethoxyet hane
(140 mM-) and water (70 m-) was heated at 90C for 20 h under nitrogen.
The cool ed reaction m xture was concentrated in vacua, diluted 5 with water
(50 nmL), extracted with CH2CI6 (2 x 100m ), dried (Na2SO4) and the sol vent
removed in vacuo. Purification by Biot a%e "' chromat ography (silica, 90 g)
eluting with 10:1 to 2:1 cycl ohexane : foac afforded the title conmpound
as a white solid (3.98g9). LOMs: mz 237 [MtH ', R 3.56mn. 10

I nternediate 42 :

2- (Met hyl sul fonyl )-4-14. (trifluoronethyl)phenyl]pyrimdine Ol OCF3 To

<(31zsg£slpen5|8 02 of ﬁ;ﬁm&hﬁlﬁrBmiir:th&rﬁ&tﬁdx&lztﬁﬂf{ﬂ{ﬁirﬁ}d%@ﬁ:ﬁf@%Hteﬂ%fcp:yrﬁﬂnanﬁhgd |
g N k8B Hsdagednd VLt er a was adde
gihelh ? W

oxoneTM ( 15. 2 eac lon was stirred at OC for 1 h and
t hen at roomterrper ure 18 It The reaction mxture is was diluted with

water (200 m-) and C; h“€hj oroform (2 x 250 nmL). The organic
solution was dng@’%iua W evaporated to afford the title
conpound as a white solid (2. 235&5)

mz 302.8 [MH)', R13.1 mn
Internediate 43 : 4-(4-Chl orophenyl) - 2- IFsquonyI)pyrlmdlne a o\

N /N~\ 20 1 A solution of 4-(44chl or ophenyl ) - 2- (et hyl t hi 0) pyri ni di ne
(39, 12.71 mol ), in nmethanol (125 m-) and water (125 m -) under nitrogen

3\.; r fnCuWaisot :: gat eda Whxtube &é%&ﬂ_%ﬁc%%}&thwmuo%eﬂa?l?mmybjpynrﬁlﬁI'né {oesh, @@@lmﬁnlail) OWEd to
p glgq %frggopéla h{ anmji e J] Q!j_r@@ gg Ir({{ﬂz maf}g?@atﬁ(lﬁ\égéw hylg%]. d the

with water (2
sol vent 25 reﬁﬁﬂé’ﬁf‘@?f‘ﬂi“a@%(q?@ ga‘F ?Qﬁ‘@‘-”t‘rﬁé hﬁﬂﬂ@ 1RGEPErrdedsacivig &rPoty sol i d

(3.36 0). The reaction mixture was then allowed to come to room temperature, and the residue dissolved in
CGH,Cl; (30 mL), the organic exiract was washed water (20 mL) and passed through a
10 hydraphobic frit before concentrating in vacuo. Purification by Biotage™ chromatography (Silica,
90 g} eluting 1:9 EtOAc : cyclohexane afforded the title compound as a pale yellow ofl (0.08 g).
LC/MS: m/z 503.8 [M+H]", Ri4.1 min.

Intermediate 47 : Ethyl (4-{[[4-(4-chlorophenyl}pyrimidin-2-yl](2-
15 methoxyethyl}amino]methyt}-z-methylphenoxy)acetate

/\okoév J@

Prepared from ethyl (4-{[{2-methoxysthyl)amino}methyl}-2-methyiphenoxy)acetate using the
synthetic procedure described for Intermediate 45. Purification by Biotage“" chromatography
{silica, 90 g) eluted with 100:15 to 100:25 cyclohexane : E{QAg afforded the title compound as a
20 colourless gum {165 maq).
"H NMR (400MHz; CDCls) 5: 1.28 (3H, t, J 7 Hz), 2.26 (3H, s), 3.34 (3H, s), 3.83 (2H, 1, J
5.5 Hz}, 3.83 (2H, t, J 5.5 Hz), 4.25 (2H, q, J 7 Hz), 4.6 (2H, s), 4.96 (2H, 5), 6.63 (1H, d, J 8 Hz),
6.92(1H, d, J5Hz), 7.06 (1H, d, J 8 Hz), 7.11 (1H, s), 742 (2H, d, J 8.5 Hz), 7.88 (2H, d, 1 8.5
Hz), 8.39 (1H, d, 5 Hz).
25 LC/MS: miz 470 [M+H]", R, 3.98min

Intermediate 48 : Ethyl {2-methyl-4-{(propyi{4-[4-{trifluvorcmethyl) phenyllpyrimidin-2-
yilamino)methyl]phenoxy}acetate



LOMS: mz 269 [MH]', R 2.82min. Internedi ate 44: ERbyDecember 2006
{4-[(butyl {4-[4-(trifluoronethyl)phenyl]pyrimdin-2- yl}am no)

met hyl ] - 2- met hyl phenoxy) acet ate 20 Decenber 2006 39 O _ ~ly ONEQ V
N" ~N\ CF3 A mxture of

2-(met hyl sul fonyl)-4-[4-(triflucronethyl)phenyl]pyrimdine (0.3 g, 1 mol),
N, N- diisopropylethylamne (0.18 nL, 1 nmol) and et hyl

{4-[ (butyl am no) met hyl ] - 2- met hyl phenoxy}acetate (0.424 g, 1.53 muol) was
heated at 100C In a seal ed reactivi al fo4r1 18 h. 5 The residue was dissol ved
in CH2Cl 2 and purified by BiotageTM chromat ography (Silica, 40 g) eluting
3:97 EtQAc : cycl ohexane to afford the title conpound as a pale yell ow oil
(110 nmy). 1H NWR (400 MHz; CDCI3) 6: 0.94 (3H, t, J 7 Hz), 1.28 (3H, t, J 7

Hz), 1.37 (2H, m), 1.64 (21- 1 rr) 2. 26 (3H Fs), 3 63 (2H, t, J7.5 Hz),
4.25 (21-1, q, J 7tz 4o (sJ 88 <4, 6.63 (1 H d, J 8.5
Hz), 6.94 (1H, d,” J $.5 Hz) (111 85Hz) 7.09 (1 H s). 7.70
(21°1, d, J 8 Hz), 10 8.13 ),8.42 (1H, d, J 5.5 Hz).

I nt ermedi ate 45: Et hyl *
[ 4{{butyl [4-(4-chl orophenyl) pyrim d| n-2 yl ] am no} net hyl ) - 2-

met hyi phenoxy] ac@batriire @ethyQe-melhyHa-[(shopyidhind)mamyilphenidiyiRoetele % marZetof t he
et gy:\l {I\fd[ ( b%ry.l»l QY- &E&;J?éﬂyllath%arﬁﬁ‘é r ﬂhﬁmmhmtaaa@ % (@86yismonyB-446 ol )
an i so .

4- (4-chlor op meﬁ‘y')%ﬁ@‘t’]f‘?ﬂl'["?&le%@ﬁ&lg) b%ar'?rﬂgl)ﬁwe ﬁﬁﬁiw% P& amf%c

the result antfonnﬁxrtlruar madigialt @bk copled GaWof pikturpavas piytedpyite CHE A 8q k) ayashepydth cool ed
reaction m Xt\klartzﬁ (NRALS, tﬁé‘&;ﬂe&us gatkash wihtdm,dY, Bb BiL) $6 preapytietdydiaminhieed 40285 pL,

1. 64 mmol ) antﬁi gatt%dmgvgg in @acu}:ﬂI rF!‘:‘uri aPo:IﬁQ)églo@abe ﬂlQ:QQnétSbZJsdﬂgg-ﬂl@@ﬁdé \é"»‘%h W‘”The

cool ed reacti'Oh washed with
wat er (20 rrL)cvc'@'Wéanaqﬁfé’é\aéO xitordse fhagile SMpeEnRREOPUioss Pﬂlj e creal 2
extracts conbi nedd amd (4domHsalDogns: 0 0 (FBVIELT.b Hz)vaam(@H t, P 1.694EH, om. AR

Bi ot agg M chr gy ?%Q‘i gzﬁlm’ﬁ'%'dzdﬁ% (R0 9)7 He), %@@HV!MB @0: ), G%Q*WBW :
FtOAc gave t 6.95 (1H,d, J 5Hz)n'})t§)6u(?H daf 8 HZ)C?O 110(5’H s??srzgzwﬂd Y l%% 145 (2H, d, J 8 Hz),

8.44 (1H,d, J 5 Hz).
LC/MS: miz 488 [M+H]", R, 4.24min.

15 Intermediate 49 : 2-Chloro-6-[4-{trifluoromethyl)phenyl]pyrazine

N
=
/[ i
S
Cl N
CF,

To a mixture of 2,6-dichloropyrazine (0.5 g, 3.36 mmol), sodium carbonate (0.925 g, 8.73

mmol) and 4-trifluoromethylphenytboronic acid (0.638 g, 3.36 mmol) in dimethoxyethane (15 mL)
and water (7.5 ml) under nifrogen was added tetrakis(triphenylphosphine) patiadium (0) (0.078

20 g). The resulting mixture was heated at reflux for 5 h under nitrogen, before stirring at room
temperature overnight. The reaction was diluted with water (50 mL.) and extracted with
chioroform (2 x 75 mL). The organic solution was dried (MgSQ,) and the solvents removed in
vacuo. Purification by Biotage™ chromatography (Silica, 80 g) 10:1 - 6:1 cyclohexane : EtOAc
afforded the titte compound as a white solid {0.317 g).

25 "HNMR (400 MHz; CDCl3) &: 7.78 (2H, d, J 8 Hz), 8.16 (2H, d, J 8 Hz), 8.61 (1H, 5), 8.98
{1H, s).

intermediate 50 : 2-Chloro-6-(4d-methylphenyl)pyrazine



&

rH NVR (400MHz; CDCI3) 8: 0.95 (31-1, t, J 7.5Hz), 120 Heddmber 2D
1.37 (2H, m, 1.64 25 (2H, m, 2.27 (31-1, s), 3.63 (2H, t, J
4.26 (2H, q, J 7 Hz), 4.62 (21-1, s), 4.89 (21-1, s), 6.64 (1
Hz), 6.90 (11-1, d, J 5 Hz), 7.03-7.13 (2H, m), 7.43 (21-1, d,
8.00 (21-1, d, J 8.0 Hz), 839 (1 H d, J5Hz). LOMs: niz 46
4.34m n 20 Decenber 2006 40 Internediate 46 : Ethyl
{4-[((2-nmet hoxyethyl){4-[4{trifluoronethyl)phenyl]pyrimdin-2-
yl }am no) met hyl | - 2- met hyt phenoxy}acetatg,O ON -&-\ EEON\Na CF3 OS5
A m xture of 2-(methylsulfonyl)-4-[4-(trifluoronethyl)phenyl]pyrimdine
(0.2 g, 0.66 nmmol), RN-diisopropylethylamne (0.11 nL, 0.66 nmol) and

et hyl (4-{[ (2-nethoxyethyl)am no] met hyl)-2- met hyl phenoxy) acetate (0.28 g,
0.99 mmol ) was heat t 100C in a sealed reactivial for 20 h. The
reaction m xture then allowed to cone to roomtenperature, and the

resi due di ssol ve& i nM (30 nL.), the organic extract was washed wat er
(20 nmL) and passed throu 10 hydrophobic frit before concentrating in
vacuo. Purificatjon by BiotageT" chromatography (Silica, 90 g) eluting 1:9
Et OAc : cycl ohex %%mﬁﬁﬁfeo‘ff AEdThIPRPHAZIP € % ShpBtih Eodien argpateGpaIol Bwnetl (0. 08
g). LO M @rg4-86ByishepNbornic aciR(2474% 26immol} inntirestinoegkitaihe (od Fil) ok wgler (45 mL)

(4{[ [ 4- (4- chluadeophi&saY WhyddbdetHiirn ¥yl fdpnine? palladium (0} (0.46 a). i

met hoxyet hyl Mﬂr g;srn%t hglat}réfﬁ-ge o '%I ﬁﬁ]gno%ﬁr?e%p et at,e(ob(o(ﬁf) Thefeﬁlu'tlrl% Pr epar ed
from ethyl  (4- ‘? et oy SURYT ICARRSTHREHy ‘}c""ir29'?lf%qtﬁ§ﬂ°ﬁﬁﬁ1’ﬂ?@)’%@'é"t ate using
t he synt het i &3op¥atitivied wihuateritdl mibend lenrastedwitti ehloeofat® (2 PLACINL). Clieiomaniby

Bi olt aﬁe' m cheauiat oy diphygse.Sint ihsaoiyeafa régfovéd th/&go.Vﬁ’Jriﬁbaﬂcg%y béfag,@u I100: 25

cycl ohexane g I the L.t o 0 colourl ess gum
(165 ng). 'H ’&%ﬁm@g@&%wé%eﬁﬁ88'?&%,‘“??‘9?"'97“@)"{”“ﬁ? 283, s),
3.34 (3H, s)%%EP$Ph01-1, t, J 5.5 Hz), 3.63 (21-1, t, J 5.5 Hz), 4.25
(2H, ql®J 7 Hz) LGM% n2m95 1dMHIARBGHOR1- 1, s), 6.63 (1 H d, J 6 Hz),

7.5
H, J
J 8.0 H
8 [

Intermediate 51 : 2-Bromo-6-[4-(triffuoromethyljphenyl]pyrazine

N
-
A
Br N
CF,

To a flask containing 2-chioro-6-{4-(irifluoromethyl)phenyilpyrazine (0.8 g, 3.1 mmol}, was
15 added phosphorus tribromide (20 mL) and the mixture heated at reflux for & h under nitrogen,
The reaction mixture was cooled to room temperature prior to pouring carefully into iced water
(400 mL}, the resulting mixture was adjusted to pH 6-7 using aqueous ammonia and extracted
with diethylether (3 x 260 mL). The organic solution was dried (MgS0,) and the solvent removed
in vacuo to afford the title compound as a pale yellow crystalline solid (0.97 g).
20 'H NMR (400 MHz; CDCl3} 8: 7.78 (2H, d, J B Hz), 8.15 (2H, J 8 Hz), 8.69 (1H, s), 8.99 (1H,
s).

Intermediate 52 : 2-Bromo-6-(4-methylphenyl)pyrazine

N

ol
/E“]O\

Br N

25 To aflask containing 2-chioro-6-(4-methylphenyl)pyrazine (2.5 g, 12.3 mmol}, was added
phosphorus tribromide {20 mL) and the mixture heated at reflux for 6 h under nitrogen. The
reaction mixture was cooled to room temperature prior to pouring carefully into iced water (600
mL). The resulting solution was adjusted to pH 6-7 using aqueocus ammonia and extracted with



6.92 (1 H d, J 5Hz), 7.06 (1 H d, J 8 Hz), 7.11 (126 Dedemberi20061-1, d,
J 8.5 Hz), 7.98 (2H, d, J 85 Hz), 839 (1 H d, 5Hz). 25 LOMS: nmz 470
[MHH] ', R, 3.98mn Internediate 48 : Ethyl
{2-methyl -4-[ (propy((4-[4-(trifluoromethyl)phenygpyrimdfn-2- yl}ami no)
met hyl ] phenoxy}acetate 20 Decenber 2006 41 O FF F ~ NN ~Y To a
m xture of ethyl (2-nmethyl-4-[(propylam no)nethyl]phenoxy}acetate (652 ng,
2.46 mmol) and N, N-diisopropyl ethylam ne (570 pL, 3.28 mml) was added
2- (methyl sul fonyl)-4-[4- (trifluoronethyl)phenyi]pyrimdine (495 ng, 1.64
mmol ) and the resultant m xture heated at 100C 5 for 16 h in a reactivial.
The cool ed reaction mxture was diluted with CH2Cl 2 (30 nL), washed with
water (20 nmL), the aqueous extracted with CH2CI2 (30 m -) andc;he CH CI2
extracts combEne® xi@ miphBesrivie pautieyisdaer MISQaatrghe ‘JPUF“‘f TN '8 HECW
Bi ot ageTM chr gﬁﬁ?&@gh@pﬁmpdﬁu bd £white O@idP32eh.ut ed with cycl ohexane : Et OAc
10:1 afforded th urless gum (139 ng) "H NWR
(d0ome: oot 3) 1o G PR AR RIERET €3° 3 (35,71, 7 1), 169
(2H, m, 2.28 10 (3H, s), 3.61 (2H, t,J75Hz) 26(2H q, J 7 Hz),
4.62 (2H s), 4. 9nieRhbdizy 53 GRS ({-HbukyH6dd- (taffterwe}hv'lp'@“%“v(ﬂf'"ﬁ d, J 5 Hz),
7.06 (1 H d dar&néﬂmh ﬁ-zmeu{ylpnlahoxsﬂacetzte72 (2H, d, J 8 Hz), 8.145 (2H, d, J
8 Hz), 8.44?r j, . LAMS: mz 488[|VHrH] R 4.24mn. 15
I nt er nedi ate 49 : Zd:hl or 6 [4{tr|fﬁI uoronethyl)phenyl]pyram ne Ni C N
]

/ CF3 To a mixture , or dpy a2|ne(0.5 g, 3.36 mol), sodium
carbonate (0.925 gp" 873 )
(0.638 g, 3.36 mmol ) in di met hoxyet han m.) and water (7.5 nlL) under
ni trogen was added tetrakis(triphényl phosphiche) pall adium (0) (0.078 20 g).
The resulting m xture was heated reflux for 5 In under nitrogen, before
stirring at roomahf :tnfifrFéleQHéFn%-GQX@fﬂﬂbr&h&thyl}a—fﬁkﬂylfpﬁm'(@ﬂg Vvesmdol), dtved Wi t h
water (50 n) dl%gpropeyte'%hgﬂgm:tngﬂ) Z\QAmL 1.6 mmol} and ethy! {4-[(butylaminc)methyi]-2-
10 methylphenoxy}acetate (0.5 g, 1.8 mmol) was heated at 100°C in a sealed reactivial for 18 h. The

reaction mixture was then allowed fo come to room temperature, and the residue dissolved in

CH,Cl; (130 mL), the organic extract was washed water {30 mL) passed through a hydrophobic

fit and concentrated in vacuo. Purification by Biotage™ chromatography (Silica, 80 g) eluting

1:19-1:4 EtOAG : cyclohexane afforded the title compound as a pale yellow oil (0.15 g).

15 LG/MS: m/z 501.8 {M+H]", Re4.3 min.

6)

| uor onet hyl phenyl boroni c acid

Intermediate 54 : Ethyl [4-{{butyl[ﬁ-(4-methyiphenyl)pyrazin-.‘!-yl]amino}methyl)-2-

methylphenoxyjacetate
/N
i L
oy
Etok/ O‘G/\N& Nj\@\

20 A mixture of 2-bromo-6-(4-methylphenyl)pyrazine (0.25 g, 1 mmol), N,N-
diisopropylethylamine (0.35 mL, 2 mmol) and ethy] {4-[(butylamino}methyl}-2-
methylphenoxy}acetate (0.42 g, 1.5 mmol} was heated at 100°C in a sealed reactivial for 18 h.
The reaction mixture was then allowed to come to room temperature and the residue dissaived in
CH,Cl. {30 mL), the organic extract was washed water (15 mL) and passed through a

25 hydrophobic frit before concentrating in vacuo. Purification by Biotage™ chromatography (Silica,
40 g) eluting 1:19 - 1:4 EtOAg : cycichexane afforded the fitte compound as a pale yellow oil (37
mg).

LC/MS: m/z 448.2 [M+H]", Ri4.1 min.



chloroform (2 x 75 nlL). The organic solution was dri 20 Oedgtber 2006 t he

sol vents renoved in vacuo. Purification by BiotagetM chromatography
(Silica, 90 g) 10:1 - 6:1 cyclohexane : EtOAc afforded the title conpound
as a white solid (0.317 g). 25 '"H NWR (400 MHz; CDC 3) 5: 7.78 (21-1, d, J
8 Hz), 8.16 (21-1, d, J 8 Hz), 8.61 (1H, s), 8.98 (1H, s). Internediate 50
. 2-Chl oro-6- (4-net hyl phenyl ) pyrazi ne 20 Decenber 2006 42 C N1 I \ To a
m xture of 2,6-dichloropyrazine (3 g, 20 mmol ), sodium carbonate (5.55 g,
52 mmol) and 4- et hyl phenyl boronic acid,(2.74 g 20 mml) in

di met hoxyet hane (90 nlL) and water (45 ml-) wunder nitrogen was added
tetraki s(tri phenyl phosphine) palladium (0) (0.46 g). The resulting 5

m xture was heated at reflux for 18 h under nitrogen. After cooling to room
tenperature, the reaction was diluted with water (100 m -) and extracted

wi t h chl or of or m (RermediB® sat Fthyl{he(2amerashyethyif 6 itrifa Browyll phad asi¥2.and t he
sol vent's renoyaalinoimat cthHb A I by Bi ot ageTM chromat ogr aphy
(Silica, 90 g) 9: 1ﬂgy§?mxaﬂg :nbé'?%&%%afforded the title conpound as a

white solid (2.3 gj. 10\LCOIMS: m g 205.1 [MH ', RL 3.4 min. Internediate
51 : 2-Brono-6-[4-( riglrrethyl{gp, enyl ] pyrazine ~f/\NBr' NI I \ / CF3
To a fl ask cont ain’ ng” 2- &hl/0r 0 4 uor onet hyl ) phenyl j pyrazine (0.8 g,
3.1 mol), was 15 added phosphﬁus tr bm de (20 m-) and the m xture

heated at reflux for 6 h under trogem=~""Hee reaction m xture was cool ed
to roomtenperature prior to pousing carefulfy into iced water (400 nL),
the resulting mxture was adjusted to pH 6-7 using aqueous ammoni a and

extracted with alinatuydfebhen-6(8(tMudbRetifibhenfipfrasicdfB i Cr.e0hddn, @R was dried
(MySA4) and GRSprssU¥RBRkinE B d, a4 abford t title c ound as a
pal e yel |l ow cr %jt%Iel“?pems@Irﬂlaﬁﬁg6’?%@mglﬁw%&wﬁa{ﬁ?%l_hfﬁﬁgﬁﬁﬁ'z'”;o'i%ﬁ' ) 5. 7.78
(2H, d, J 8 ﬁﬁg“%’ PREngERpsA (0.7 . &4 Bayaied 3L190°C4 a segleg pagtiyialipr 204y
| nt er medi at e THreaction Mixigigwas then alineediy gteet ydojpgmmeitune andNhBresitlid wals diuted
with water (40 mL) and extracted CH,Cl, (2x40 mL). The organic exiract was passed through a
10 hydrophobic frit and concentrated in vacuo. Purification by Biotage™ chromatography (Silica, 90

g) eluting 1:19 - 1:4 EtOAG : cyclohexane afforded the title compound as a pale yellow oil (0.16 g).
LC/MS: m/z 503.8 [M+H]", R,4.0 min.

Intermediate 56 : 3-Bromo-2-methyl-N-propylaniline

J

_N Br
H

15
To a solution of 3-bromo-2-methylphenylamine (1.5 g, 8.06 mmol) in dry CH,Clawith 3A
molecular sieves was added propionaldehyde (580 pL, 8.06 mmol) and the resultant mixture
stirred at room temperature for 20 min under nitrogen. Acetic acid (561 pL, 8.06 mmol) and
sodium triacetoxyborohydride (4.78 g, 22.56 mmol) were added and the resultant mixture stirred
20 under nitrogen at room temperature for 16 h. Saturated sodium bicarbonate {60 mL.) was added
portionwise and the resuttant mixture stirred for 0.5 h and extracted with GH;Cl, {2 x 100 mL).

The organic solution was dried (Na,S0,) and the solvents remaoved in vacuo to afford the title
compound as a yellow oil {1.8 g).
LC/MS: m/z 230 IM+H]", R, 3.64 min
25

Intermediate 57 : 3-Bromo-N-butyl-2-methylaniline



25 To a flask containing 2-chloro-6-(4-nethyl phenyl ) porpedenther200D6y, 12. 3
nmol ), was added phosphorus tribromde (20 nL) and the m xture heated at
reflux for 6 h under nitrogen. The reaction mxture was cooled to room
tenperature prior to pouring carefully into iced water (600 nlL). The
resulting solution was adjusted to pH 6-7 using aqueous amoni a and
extracted with 20 Decenber 2006 43 Et20 (2 x 250 nlL). The organic solution
was dried (MgSO4) and the solvent renoved in vacuo to afford the title
conpound as a white solid (2.32 g). LC/4I¥B: mz 249.0, 251.0 [MWH] ", Rt 3.4
mn. 5 Internediate 53 : Ethyl

{4-[(butyl {6-[4-(trifluoronethyl)phenyl]pyrazin-2-

yl }am no) net hyl ] - 2- net hyl phenoxy}acetate EtO O NxN 11) L CF3 A m xture of
2-bromo-6-[4-(triflueronethyl)phenyl]pyrazine (0.5 g, 1.6 nmol), N N

di i sopropyl ethylampe (0.29 nL, 1.6 nmol) and et hyl

{4-[ (butyl am no) hyl ]-2 10 net hyl phenoxy}acetate (0.5 g, 1.8 mmol) was
heated at 100C i nna algd reactivial for 18 h. The reaction m xture was
then all owed to'to roomtenperature, and the residue dissolved In
CHzCl Zz (130 m.), th gani c extract was washed water (30 nL) passed

t hrough a hydr ophobi fi Qn rated . Libhe sl fl.cation by
Bi ot ageTM chr orr_g{e ar?ogff)%f]ybLé@ﬁ%ﬁ%%f"@%%?%I%%{h}nﬁhg\49‘%&%‘9-3@&“ =4 %%é:dé)
cycl ohexane d&W’B?dd"g%fm?‘H@e ¥tle conpound as a pale yellowoil (0.15 g). 15

LG MS: ml z 501. Beijabtrhd 244 R4HB, B2 minnt er nedi at e 54: Et hyl
[ 4- ({bytyl[6-(4-nmethyl phenyl)pyrazin-2.yl]am no}nethyl)-2-

met hyl phenoxy] acetate N _EtQ" O 20 A m xture of

2 br omo- 6 ( 42 melHRIMEEAGE § B PTE e Tah sy e iney

di i sopropyl ethylamfpe (0.35 n, 2 mol) and et hyl

{4-[ (butyl am no) netjhyl ]-2- net hyl phenoxy}acetate (0.42 g, 1.5 nmol) was

heated at 100C inra sealed reactivial for 18 h. The reaction m xture was

then all owed to cionetf{ o groomtenperature and the residue dissolved in

CHzCl z (30 m_).ch bani ¢ extract was washed water (15 m-) and passed

through a 25 hydrophe#ic frit before concentrating in vacua. Purification

by Bi otageTM ch r.aphy. (Silj i ; : OAc :

cycl ohexane af fé?@éggﬂg'?ﬁwfeg 0%188&%1(%%@03%)1%6% gbglﬁ]ggl%@?vclgzljml'?gg ng) .
heated at 100°C for 2 h. The cooled mixture was extracted with CH;Cl, (30 ml) and he organic

»

10 solution dried (3A molecular sieves). 3-Broma-2-methylphenylamine was added and the resultant
solution stirred under nitrogen for 20 min. Acetic acid (461 pl., 8.05 mmoi) and sodium
triacetoxyborohydride (4.78g, 22.56 mmol) were added and the reaction mixture stirred under
nitrogen at room temperature for 16 h, Saturated sodium bicarbonate (60 mL) was added
portionwise and the resultant mixture stirred for 0.5 h and extracted with CH;Cl (2 x 100 mL).

15 The organic solution was dried (Na;S0;) and the solvents removed in vacuo. Purification by SPE
(silica, 2 x 20g) eluted with 100:2 to 100:5 cyclohexane : EtOAG afforded the title compound as a
yellow oil (6B7mg).

LC/MS: miz 246 [M+H]", R, 3.27 min.

20 Intermediate 59 : Ethyi (4-{[(3-bromo-2-methylphenyl}{butyl)aminolmethyl}-2-
methylphenoxy)acetate

/\OJL»@ %

To a solution of 3-bromo-N-butyl-2-methylaniline (700 mg, 2.89 mmol} in dry acelonitrile (75
mL.) was added ethyl [4-(bromomethy{)-2-methylphenoxylacetate {830 mg, 2.89 mmal} and N,N-



LCOMS: mlz448.2 [MH ', Rt4.1 min. 20 Decenber 2006 20 DeremnbardiQQée 55 :
Et hyl {4-[((2-nmethoxyethyl){6-[4-(trifluoronethyl) phenyl]pyrazin-2-

yl }am no) et hyl ] - 2- m et hyl phenoxy}acetate OON }I~/ i NEO \ NI \ ~
CFA OS5 A mxture of 2-brono-6-[4-(trifluoronethyl)phenyl]pyrazine (0.5 g,
1.65 mol ), N, N diisopropylethylamne (0.29 nL, 1.65 nmol) and et hyl

(4- ([ (2- et hoxyet hyl ) am no] net hyl } - 2- net hyl phenoxy) acetate (0.7 g, 2.47
nmol ) was heated at 100C in a sealed reactivial for 20 h. The reaction

m xture was then allowed to come to room jenperature, and the residue was
diluted with water (40 nL) and extracted CH2Cl 2 (2x40 nL). The organic
extract was passed through a 10 hydrophobic frit and concentrated in vacuo.
Purification by Biotage"" chromatography (Silica, 90 g) eluting 1:19 - 1:4
Et OAc : cycl ohé‘i?%@v'ég'v'a?‘aétﬁﬂHle119inw0é- eriprolanmixirevap hbated @b BI°6 e 8l T0. 16
g). LCOM: m ra803mBiufdiddcboledind thd stitefts rdmdl@r ineaud iRidaGvith water (50 mL) and

3- Br ono- 2- met hyglimMedii@ Ry, @Nj2ld _ i el

3- brono- 2- net hx3 Lﬁg\pe%r.}?yl am (rﬁl,zet.(&f,a gmlgﬁlgp %‘%al'%%]ﬁ ;oﬁﬁ?ﬁ%&k%@? irz/%in%ehmg%ts

mol ecul ar si evesonAay ‘Aate FUBFRST B3 Falo S o) gder B0 108AE WRGICYCUREe he

resul tant® ni xt §PAc afqrdedlaatiiia pomngunt =5 enpewriessoil €49 o). 20 mi n under ni trogen.
Acetic acid (561 Lom: 0f ssophoHard. s2a@di um tri acet oxyborohydride (4.78 g,
22.56 Mol ) were added and the resultant mxture stirred 20 under nitrogen
at roomtenperature for 16 h. Saturated sodi um bicarbonate (60 m-) was
added portionwi s&HAEIRIFSOr Byl (E-frbrameetnethyiphepwliorvipmiponethyiirid
extracted w t hme@higighepoxyPacetate00 nl). The organic solution was dried
(Na2SO™4) and the solvenrts remgved in,vacuo to afford the title conpound as
a yellowoil (1.8 gl UM iz 2;7;9[M+H]+, R 3.64 min 25 Internediate

e

57 : 3-Bromp- N-butyl -@- th-Ii [
N Br
10

Prepared from 3-bromo-2-methyl-N-propylaniline using the procedure described for
Intermediate 59.

LC/MS: mfz 436 (M+H]", R, 4.24 min.

15 Intermediate 61 : Ethyl {(4-{[{3-bromo-2-methyiphenyl)(2-methoxyethyl)amino]
methyl}-2-methylphenoxy)acetate

/\Ofk,o@v %

Prepared from 3-bromo-N-{2-methoxyethyl)-2-methylaniline using the procedure described
for intermediate 59.

20 LC/MS: m/z 452 [M+H]", R, 3.92 min.

Intermediate 62 : 4-Chloro-5-methyl-6-[4-{triflucromethyl)phenyl]pyrimidine

N7 N

l
CF,
To a solution of 4,6-dichloro-5-methylpyrimidine (1 g, 6.13 mmol) in dimethoxyethane (28

25 mL} and water (14 mL} was added sodium carbonate (1.69 g, 16.0 mmol), 4-
trifluoromethyiphenylboronic acid (1.165 g, 6.13 mmal) and tetrakis(triphenylphosphine)pailadium



20 Decenber 2006 45 1/( N Br Prepared from butyral dihpdeemher 2006

3- br ono- 2- net hyl phenyl am ne using the procedure described Internedi ate 56.
LOMS: mz 244 [MH ', Rt 3.82 min 5 Internediate 58 :

3-Bronp- N- ( 2- et hoxyet hyl )-2-methylaniline O H-N*1Br A solution of 1,1,
2-trinmethoxyethane (2.07 nL, 16.07 mmol) in 0.5M HCl (32 nL)was heated at
100C for 2 h. The cooled m xture was extracted wwth CHCI 2 (30 nL) and the
organic 10 solution dried (3A nol ecul ar sieves).

3- Br ono- 2- et hyl phenyl am ne was added and the resultant solution stirred
under nitrogen for 20 mn. Acetic acid ‘(7461 pL, 8.05 nmol) and sodi um
triacet oxyborohydride (4.78g, 22.56 mmvl) were added and the reaction

m xture stirred under nitrogen at roomtenperature for 16 h. Saturated
sodi um bi car [ attde). (B8O revuking ristere avdsieated poefiuk omish Secgamhr tde the esichant

m xture st: rltfng(d;ré‘ W5 afibwed b @Bido %ﬁﬁe@rﬁgﬁgre}[@nﬁ Elu@lh*m \tZaté;%@OnJLQgef&L)- 15 The
organi ¢ sol ution. wa and . sol ve V. Ln vacuo.

Ut 11 cat | on oD Hgue x IORGT I, B3 bl SpbER B bRRRIGE 1l

cycl ohexane sohvepteygmoggdipyatael Rurisationpy Biolegatrbramitogerty (S $uhelbing W8 7ny) .
I(_C/ ?/I[S( fﬂ’/b Z 24 «EyMbtk&dne:Eloﬁ-a?@géﬂlﬁbtitia&dpﬂ?rﬂragﬁdfl?i@ﬁcﬁ(gﬂZg?iElt hKI )

4- 3- br ono- 2- t am no] nmet hyl } - 2- net hyl phenoxy) acet at e
(OBr To a sol &%%Wéﬂ}gq j‘IP’Io’ﬁlﬁ%i\:ﬁab'rﬁ['f?'yI -2-nethylaniline (700 ng, 2.89 mmol)
in dry acetonitrile (75 m-) was added et hyl

[ 4- (br ononet hyl )ntermediakey/d3p Hahiy-fdediabpheB8BBmetylpgiBi@inenol ) and N, N 20
Decenber 2006 46 diisopropylethylamne (331 pL, 1.9 mmol ). The resultant

m xture was heat ed\at IN8OC for 3 h. The reaction m xture was cool ed and the
sol vents rermveqniluted with water (50 m-) and extracted with
).l Th

CH C12 (2 x 100 nL gani c solution was dried (Na: SO4) and the
sol vent s ct

10 Prepared from 4-chlorophenylboronic acid and 4,6-dichloro-5-methyipyrimidine using the
procedure described for Intermediate 62,
LC/MS: miz 239.1 [M+H]", R;3.2 min.

Intermediate 64 : 4-Chloro-5-methyl-6-{4-methylphenyl)pyrimidine
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I
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Prepared from 4-methyiphenylboronic acid and and 4,6-dichloro-5-methylpyrimidine using
the procedure described for Intermediate 62.
LC/MS: m/z 219.1 [M+H]", Ry 3.2 min.

20 intermediate 65 ; 4-Chloro-6-(4-methoxyphenyl)-5-methylpyrimidine
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{
aae!
O/

Prepared from 4-methoxyphenylborenic acid (0.93 g, 6.13 mmol) and 4,6-dichloro-5-
methylpyrimidine using the procedure described for Intermadiate 62.
LC/MS: m/z 235.1 [M+HJ", R, 3.0 min.
25
Intermediate 66 : Ethyl {4-[(butyl{5-methyl-6-[4-(triflucromethyl)phenyl} pyrimidin-4-
yllamino)methyi]-2-methylphenoxylacetate



renoved in vacua- Purification by SPE (silica, 20 g) eouRestmbé¢dt20@®H: 2 to
100: 5 cylclohexane : 5 EtOAc afforded the title conmpound as a col ourl ess
oil (749 mg). LOMS: mz 450 [MtH +, RL 4.32 min. Internediate 60 : Ethyl
(4-{[ (3-brono- 2- net hyl phenyl ) (propyl ) am no] net hyl ) -2- net hyl phen
oxy)acetate O\ | \ Br 10 Prepared from 3-brono-2-net hyl - N-propyl ani | i ne
using the procedure described for Internediate 59. LOMS: mz 436 [ MbH]'
R 4.24 mn. 15 Internediate 61 : Ethyl

(4-{[ (3-brono-2-net hyl phenyl ) ( 2- met hoxyet jyl ) am no] net hyl } - 2- net hyl phen
oxy)acetate OO~ \ | \ Br Prepared from

3-brono- N (2- met hoxyet hyl ) - 2-net hyl anil i ne using the procedure descri bed
for Internmediate 59. 20 LCIMS: mz 452 (MtH *, R 3.92 min. Internedi ate
62: 4-Chl or o- 5- net hyl s 6- ( trifluoromethyl)phenyl]pyrimdine NN\ [\
d / CF, To a soluti |chI r’oJ\B met hyl pyrim dine (I g, 6.13 mmol)
I n di met hoxyet haneg 4 mM-) was added sodi um

carbonate (1.69 g, 16.0 nnDI) 4 tr met hyl phenyl boroni ¢ acid (1.165
g, 6.13 mol) and tetrakis(triphenyl phosphineppal | adi um 20 Decenber 2006
47 (0) (0.14 g). The resulting mx

re was heated at reflux under nitrogen

for 8 M the T eack e FLERHES LB AL LB bR GARLEb R SOATARIBEE Ak and

diluted with wat

The organi ¢ soi“tﬂ\f‘f"&ﬁr"gﬂfﬁ#’aﬁ"@do B3 rHyEi?%Ei‘Fi‘B'P)?rE' ety {f- {B‘r‘%@"f"ﬁ’é”‘m%”glzvent s
renmoved i n vacwethyliPanixflacedte (0135 byt Binohages Matdirad M © hreapdsd r¢Biitial toaid B0 Q)
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white solid ( 1CI:~II Cg {50 mL), the organic extract was washed water (20 mL) and passed through a
hydrophobic frit then concentrated in vacuo. Purification by Biotage™ chromatography (Silica, 90
g) eluting with 1:19 -1 :9 EtOAc : cyciohexans afforded the tifle compound as a colourless oil
(0.19 g).
10 LC/MS: m/z 516.2 [M+H]", R:3.9 min.

Intermediate 67 : Ethyl [4-{{butyl[6-(4-methoxyphenyl}-5-methylpyrimidin-4-
ylJamino}methyl)-2-methylphenoxylacetate
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15 A mixture of 4-chloro-6-{4-methoxyphenyl)-5-methylpyrimidine (0.164 g, 0.7 mmol),
diisopropylethylamine (0.24 mL, 1.4 mmol) and ethyl {4-[(butylamino)methyl]-2-
methyiphenoxylacetate (0.29 g, 1.05 mmol) was heated at 100°C in a sealed reactivial for 18 h.
The reaction mixture was then aliowed to come to room temperature. The residue was dissolved
in CH,CI; (50 ml), the organic solution was washed water (20 mL) and passed through a

20 hydrophobic frit before concentrating in vacuo. Purification by Biotage™ chromategraphy (Silica,
90 g} eluting with 3:17 - 1:4 EXOAc : cyciohexane afforded the title compound as a pale yellow oil
(62 mg).

LC/MS: m/z 478.3 [M+H]", R; 3.2 min.

25 Intermediate 68 : Ethyl [4-({butyl[6-{4-chlorophenyl}-5-methylpyrimidin-4-
yllamino}methyl)-2-methylphenoxyjacetate



LOMS: mlz 273.1 [MtH *, R13.3 mn. Internedi ate 63 20 December 2006

4- Chl oro0- 6- (4-chl orophenyl )-5-nmethyl pyrimdine N'‘NI1 d d 10 Prepared
from 4-chl orophenyl boroni ¢ acid and 4, 6-di chl oro-5-net hyl pyri m di ne usi ng
the procedure described for Internediate 62. LOMS: mz 239.1 [ M+H] *,

R 3.2 mn. Internediate 64 : 4-Chloro-5-nethyl-6-(4-nethyl phenyl ) pyrim di ne
N1 N\ I\ d 15 Prepared from 4-net hyl phenyl boronic acid and and

4, 6-di chl oro-5-net hyl pyrim di ne using the procedure described for
Internmediate 62. LOMS: nmfz 219.1 [MrHi,, R 3.2 min. 20 Internediate 65 :
4- Chl or 0- 6- (4- met hoxyphenyl ) -5-nethyl pyrimidine NN \ | \ Prepared from
4- met hoxyphenyl boronic acid (0.93 g, 6.13 mol ) and 4, 6-di chl or o-5-

met hyl pyri m di ne using the procedure described for Internediate 62. LC M5
mz 235.1 [ M+H] ;, in. 25 Internediate 66 : Ethyl

3.0
{4-[ (butyl {5-net hy:% 6-(&422{";? f 1 uoronet hyl ) phenyl] pyrinidin-4- yl}am
{a)yl\ph n 0

i no) met hyl ] - 2- met ac cenber 2006 48 JIO NN EIO " O ~
~INN ~1 ~u CF3 A mxture of
4-chl oro-5-net hyl -66-[4-(trifl uoroneth
mol ),

nyl ] pyrimdine (0.229 g, 0.84

Prepared from 4-chioro-6-{4-chlorophenyl)-5-methylpyrimidine and ethyl {4-
[(butylamino)methyl}-2-methylphenoxylacetate using the procedure of Intemediate 67.
LC/IMS: m/z 482.2 [M+H], R, 3.7 min.

Intermediate 69 : Ethy! [4-{({butyl[5-methyl-6-(4-methylphenyl)pyrimidin-4-
yllamino}methyl)-2-methylphenoxylacetate
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Prepared from 440hloro-5-methyl-6—(4—methylphenyl)pyrimidine and ethyl {4-
10 [{butylamino)methyl]-2-methylphenoxylacetate using the procedure of Intemediate 67.
LC/MS: m/z 462.3 (M+H]", R;3.4 min.

Intermediate 70 : 2,4 Dimethyl-1,1"-biphenyi-3-ylamine
H,N O O
15 To a solution of 3-bromo-2-methylaniline (15 g, 0.0806 mol) in 1,2-dimethoxyethana (330
mil} and water {165 ml) was added 4-methylphenylboronic acid (12.05 g, 0.0886 mol) and sodium
carbonate (22.2 g, 0.2095 mol). The apparatus was flushed with nitrogen prior o the addition of
tetrakis(triphenylphosphine) palladium (0) (1.86 g, 1.61 mmol}. The resultant mixture was heated
at 90°C and stirred under nitrogen for 22 h, then alfowed to cool lo room temperature and the
20 solvents removed in vacuo. The residue was partitioned between EtOAc (2 x 400 ml) and water
(400’ mt). The organic solution was dried (Na,S0,) and the solvent was removed in vacuo.
Furification by Biotage™ chromatography (4 x 80 g Si column) eluted with 9:1 to 8:1 EtOAc :
cyclohexane afforded the title compound as a yellow oil (14.78 g).

LC/MS: m/z 198 [M+H]", R, 3.22 min
25



N, N-di i sopropyl ethyl am ne (0.293 niL, 1.68 mmol) and eRfybecember 2006

{4-] (butyl am no) net hyl ] -2- nethyl phenoxy}acetate (0.35 g, 1.26 mmol) was
heated at 100C In a sealed reactivial for 18 h. 5 The reaction m xture was
then allowed to conme to roomtenperature, and the residue dissolved in
CH2C 2 (50 mL), the organic extract was washed water (20 m-) and passed

t hrough a hydrophobic fill then concentrated in vacuo. Purification by
Bi ot ageTM chromat ography (Silica, 90 g¢g) eluting with 1:19 -1 :9 EtCAc :
cycl ohexane afforded the title conpound ag, a colourless oil (0.19 g). 10

LOMS: mz 516.2 [MHl +, Re 3.9 min. Internediate 67 : Ethyl

j 4- ({butyl[6-(4-net hoxyphenyl) 5- net hyl pyri mdin-4- yllJami n
o}rrethyl)-Z-rrethyI ‘Hfé% eate ONn J~1~"' EtONO 15 A m xture of
4- chl or o- 6- (4- net h -1'1 2ﬁe? meirBy 1 RiPapES YRPuRsA™e 0. 7 ol ) ,

di i sopropyl et hyl am ne 24 nL, 1.4 mol) and et hyl

{4-[ (butyl am no) rre&ﬁ;s//lﬁ/oz- net hyI phenoxy}acetate (0.29 g, 1.05 mmol) was
heated at 100C i n aSseal ed activial for 18 h. The reaction m xture was
then all owed to comeut olr enperature. The residue was dissolved in
CHzCl 2 (50 mL), the OI’IC sol ution was washed water (20 m -) and passed
t hrough a 20 hydrophob~&frit before concentrating in vacuo. Purification

by Bi ot ageTM Chrogﬁggglﬁﬁnayzf%'emﬁg1-b,%%n,9)3 ARl LBS, hBimdl iy = A

cycl ohexane aff or
LG/ MS: iz 478CH%Ck AR at Q°Ggnder firegen pas adﬁ@@r'ﬁaﬁﬁnﬁp@w i, 0EA0R yriod).
[ 4- ({ but ¥l [ 6- (Butyeyheriapteovyl, o-15saved)was pided Ato@ite dver /4 §, 3Brdte of addmcn

no} et hyl ) - 2- r@%gtmx&t mpsfs@)éxa gaccﬁ& q@ﬁ ,g%a%e?om% np?agg%%mi%{%was then smegap"’ N

Nl~[ Cl1L Prepared from e and
ethyl {4- [(bUPgT Emp?fa‘)”r‘?é‘ifHWPGGZ"'H%Q&HW%F@WM%@ Ofpl Waféﬁeﬁ y'tft W%GFMQS'C edure
of | nt enmedi at enlbFaturbt@s MSiumrplcarbd@R: (200 it $aturlRted Sadiimnthdride (400 ml). The organic

solution was dried (Na;50,) and the solvent removed in vacuo to give a cream solid. To the solid

10 was added cyciohexane (400 mi), the mixture stirred for 2 h and filtered. The solid residues were
dissolved in CH,Cl; and the solvents removed in vacuo to afford the title compound as a cream
solid {25g).
LC/MS: miz 268 [M+H]", R, 3.37 min

15 Intermediate 72 : N-Butyl-N-{2,4'-dimethyl-1,1-biphenyl-3-yl)amine

H

To solution of N-{2,4"-dimethyl-1, 1-biphenyl-3-ylbutanarnide (18 g, 0.058 mol) in
anhydrous tetrahydrofuran (500 ml) was added dropwise lithiumaiuminium hydride (1M solution in
ether; 112 mi) under nitrogen. The resultant mixture was heated at 75°C for 5.5 h then allowed to

20 cool to room temperature for 16 h. To the reaction mixture was added dropwise wet ether {50
mi), then 2M NaOH (50 ml) and water {50 ml). The mixture was fitered, the solid residues
washed with ether and the fillrate dried {Na»S0,), and the solvents removed in vacuo. The
residue was partitioned between CH;Cl, (400 mi) and water (20 ml). The CH,Cl, layer was driad
{Na;S0,) and the solvent removed in vacuc to afford the title compound as a yellow oil (13.12 g).

25 LC/MS: m/z 254 M+H]", R, 4.07 min

Intermediate 73 : Ethyl [4-(chloromethyl}-2-methylphenoxy]acetate



| ntermedi ate 69: Ethyl (4-({butyl[5-nethyl-6-(4-net29emtcer@R0061 di n- 4-
| Jam no}nethyl)-2-nmethyl ph enoxy]acetate ONMIN JI I /OEO " Prepared
rom 4- chl or o- 5- net hyl - 6- (4- et hyl phenyl ) pyri mi dine and ethyl (4 10
(butyl am no) net hyl ] - 2- met hyl phenoxy) acetate usi ng the procedure of
ntenedi ate 67. LCOMs: mz 462.3 [MtH', R, 3.4 mn. Internediate 70:

2,4 -Dinmethyl-1,1"-bi phenyl -3-ylam ne F4N & 15 To a sol ution of
3-brono-2-nethylanlline (15 g, 0.0806 not) in 1, 2-dinmethoxyethane (330 m)
and water (165 m) was added 4-nethyl phenyl boronic acid (12.05 g, 0.0886
nol) and sodium carbonate (22.2 g, O. 209% nol | . The apparatus was flushed
with nitrogen prior to the addition of tetrakis(triphenyl phosphine)
pal |l adium (0) (1.86 g, 1.61 mmol). The resultant m xture was heated at 90C
and stirred under ®itrogen for 22 h, then allowed to cool to room
tenperature and th nts renoved in vacuo. The residue was
partitioned bet wedf Et 400 ml) and water (400 ml). The organic
solution was dried (Na2S and't he sol vent was renoved in vacua
s|;>url i fi cgt iloré by mtr@t[ag%mmemwn-&gmamym (54 1%, %1 lgmoﬁ;;lvamsum@)m @kzubﬂdﬁm' th |
to t AGnd ¢ ghex 0 el | ow oi
(14.78 g). 11-; P%OEM wﬁ&%ﬂf&éﬂ Fl’geglg/lahng (E’t?é@' ﬁ 4§|§g})\f5§qgan a%de%é%%% 50
Internediate 71N Esyhc Oﬂj § W1 2362 POl WpIRREAPEeIRYSI4PB kasragifigseactis "N To a
sol uti oA of Zempergirerpeion§°C1 After tisiagtitanyas Senypletarthaveixi(@Ovag stir@d 20XS famol ) i n
anhydrous CHRGInZ, beRBOvathihg BIRTOG BRMGHRovaRhigH, 0GR Rea @A w@@la@elcﬁeab Ldaybgn ne

(28.29 m, O. v?a% ZWPJL) Rénct%m%&l}f% &gg d'garsjwe%%it‘a ‘;I'u;ﬂer {37‘5‘ naL) f’;mdl BQéIEOUtS ext acte wlthadded

dI’OpWI Se ove ensur ure of "reaction

]
m xture was BT’qu'b %b‘c HEOBIPDPOAOR (R Wagesine FRYAT Ne:P Py 496 cancentaigg
t enper at ur e fvetuodo diveuimckidle comonralpsan o] whidtt ethedialdw ridtACb@nde200 wHsh storsas hed

with waber (40%°c(s2.05g)
"H NMR (400MHz; CDCl) 8: 1.3 (3H, t, J 7 Hz), 2.29 (3H, s), 4.27 (2H, q, J 7 Hz), 4.54 (2H
s), 4.64 (2H, 5), 6.66 (1H, d, J 8.5 Hz), 7.15 (1H, dd, J B.5Hz, 2.5 Hz) 7.20 (1H, d, J 2.5 Hz).

5
y
f
[
!

Intermediate 74 : Ethyl {4-{{butyl{2,4'-dimethyl-1,1"-biphenyi-3-yl)amino]methyl}-2-
15 methylphenoxy)acetate

L@w o

Ethyl [4-(chioromethyl)-2-methylphenoxy]acetate (35.9g, 0.148 mols) was dissolved in dry
acetonitrile (285 mL). Sodium iodide (20.1 g, 0.135 mols 1 eq) was added in one portion and
mixture stirred for Smins. A soiution of the N-butyl-N-(2 4'-dimethyl-1,1*-biphenyl-3-yl)amine (34
20 g. 0.135 mol) and disopropylethylamine (23.5 mL, 0.135 mol) in dry acstonitrile (285 mL) was
added over 10min and cooling applied to maintain reaction temperature at ca, 16°C during the
addition. The reaction was concentrated in vacuo and the resultant orange oil partitioned
between DCM (700 mt) and water (700 mL). The aqueous was extracted with DCM (500mL) and
the combined organic extracts were cautiously washed with brine (300 mL). After drying
25 (NazS0,) the mixture was concentrated in vacuo to give a dark orange oll. Purification using flash
chromatography on (2 kg silica column), eluting with 1:1 — 0:1 cyclohexane:DCM afforded the title
compound as a yellow oil (48.8 g).
LC/MS : miz 460.2 [M+H]", R,4.42 min

30 Intermediate 75 : 2-Chtoro-6-(4-chlorophenyl)pyrazine



m ), saturated sodi um bicarbonate (400 ml) and sat ur2 8dcemdeu00B| ori de
(400 m ). The organic solution was dried (Na2SO4) and the sol vent renoved
in vacuo to give a creamsolid. To the solid 10 was added cycl ohexane (400
m), the mxture stirred for 2 h and filtered. The solid residues were

di ssolved in CHZClz and the solvents renoved in vacuo to afford the title
conpound as a cream solid (25g). LOMS: mz 268 [MH *, R 3.37 mn 15
Internmediate 72 : N-Butyl-N(2,4"'-dinmethyl-1, 1" -bi phenyl-3-yl)anmine HN To
solution of N-(2,4'-dinethyl-1,1"-bi phenr%/ﬁl - 3-yl)butanam de (15 g, 0.056
nol) in anhydrous tetrahydrofuran (500 ) was added dropw se

l'ithiumal um nium hydride (1M solution In ether; 112 m ) under nitrogen.
The resultant m xture was heated at 75C for 5.5 h then allowed to 20 cool
to roomtenperature 16 h. To the reaction m xture was added dropw se
wet ether (50 mnm), ItD n 2M NaOH (50 m) and water (50 m ). The m xture was
filtered, the sola S washed with ether and the filtrate dried
(Na2504), and the sol ven enoved in vacuo. The residue was partitioned
bet ween CH2CI 2 (400 nl) and weter (20 nl). The CH2CI 2 | ayer was dried
(NF1|ZSO4) Fm((:l t he 76 o kend of 2 SRIMIS@pysfkind 84 00 h@oRfsbnblcatogate 'tst.dgﬁsmma@ugd as a
yel | ow oi d ' z [y oM _ iate
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di ssol véd i n reirtye PE\1eB4 6t refivi jor Shidurgleniitodent Ghe B&tiumadsiurerwas mipgredte cool to

Tri et hyl am neodpfiémpbkatur® adkBailtied YittWestor {BE ML AAE 60 Ekith dleRiBiofBtmal¥RE Y boehl or i de

(28 mL, 0.36 | e r 40m.n keepin he reaction .5

t enper at ur e ﬁneLF'ow g@%ﬁc{m@?ﬂ \?%%agsﬁg?" g rsopr(’:%ﬁgrflg%elﬁ? ‘"f%eﬁf S?fr'ﬁ‘(eg "has
stirred at 0C#UgrPunsetonty Bigkge o (e e Hf pxglonerarer EiNg abardadithatle epmepyidght . The
reacti on was agaehiehseld (by3 gddi ti on of water (22 nml). Reaction m xture was

washed g t h wat ercs 7@k 0B RUeRY S, extracted with DCM (370 ). The
conbi ned organic extracts were dried over Na2SO4 and concentrated in vacuo
to give the title conpound as an oil, which fornmed a | ow nelting orange

sol i d when st or ditermegiiafg 76:2Bromp-664-cljyropheryivRz{n¢00VHz; CDCl 3) 3: 1.3 (3H,

t, J 7 Hz), 2.29 T\S)’ 4.27 (2H, q, J 7 Hz), 4.54 (2H,
'/
Br N

Cl
To a flask containing 2-chloro-6-(4-chlorophenyl)pyrazine (2.35 g, 10.4 mmol), was added
15 phosphorus tribromide {17 mL) and the mixture heated at reflux for 8 h under nitrogen. The
reaction mixture was cooled to room temperature prior to pouring carefully into iced water (600
mL) the resulting mixture was adjusted to pH 6-7 using aqueous ammonia and extracted with
diethyl ether (2 x 250 mL). The organic solution was dried (MgS0O,) and the soivent removed in
vacuo. The reaction had not gone to completion so the residue was treated with added
20 phosphorus tribromide (17 mL) and heated at reflux for a further 5 h under nitrogen. Work up as
before afforded the title compound as a pale yellow solid (0.97 g).
LC/MS : mfz 270 [M+H]", R.3.53 min

Intermediate 77 : Ethyl [4-({butyl[6-{4-chiorophenyl)pyrazin-2-ylJamino}methyl)-2-
25 methylphenoxylacetate



s), 4.64 (2H, s), 6.66 (1 H d, J 85 Hz), 7.15 (11-120d0ecelnbe52062.5 Hz)
7.20 (1 H d, J 2.5 Hz). Internediate 74 : Ethyl
(4-{[butyl (2,4 -dinethyl-1,1"-bi phenyl -3-yl)am no] methyl }-2 15
met hyl phenoxy)acetate O EtQ i ~r, | I \' N Ethyl
[ 4- (chl or onmet hyl ) - 2- net hyl phenoxy] acetate (35.9g, 0.148 nols) was dissol ved
in dry acetonitrile (285 nmL). Sodiumiodide (20.1 g, 0.135 nols 1 eq) was
added in one portion and mxture stirred for 5mns. A solution of the
N-butyl -N-(2,4'-dimethyl -1, 1" - bi phenyl -3-5¥I yam ne (34 20 g. 0.135 not) and
di sopropyl ethylamne (23.5 nlL, 0.135 not)™~In dry acelonitrile (285 nm.) was
added over 10mn and cooling applied to naintain reaction tenperature at
ca. 16C during the addition. The reaction was concentrated in vacuo and
the resul tant orafgemsiute pefr t #-bicopétt-chbapieeipySM (TOD ) andemwt em 700
m_% . Tthe aquealipmpsetexd-iact athan th, DGM Gﬁgzm%ndan)gmyik P?_l@glgfg,ingng)q,egggg_ni c
extracts were i ne . er dryjn
(Na2SO4) t he ey FSP%H%%B%%%E%?% .‘ie%rg!%f ”ﬁ’asv'éec%g 3 E)H"'g? Ve %a'ﬁ%ﬁ?&%"ragfﬁb SBil .
Purification J5F FGEPT H&Hre W5 Rl OF Monype sogm tepigeraipieiand the isliHnyissolpdini ng
with 1:1%-0: 1%Ye ¢WernahdhDCdeuif fegradedas hester twater @OMIOUd @Ssea yiebgrow oi |
(2 4%1 I8 g). 6L(C/4 hﬁjrdphadiafgétﬁa%re?cc[nﬁéhhﬂ.tﬂ(@ R,ZAeLfJ:.Z Pﬂ?ifﬂ@ati%@% %Bt%éé‘?%@a@ogé hy g

- or o- 6- (4- ) [.azi ne enher B 0
S ure ot g Qlh RS ORI BRI Hhor2 R T oo af R AR BT 5. 5 g
52 mmi) and 4- 8P opiet I8 oRide ™iRi d (3.79 g, 3.36 mml) in
di nmet hoxyel hane (140 nL) and water (70 ml-) under nitrogen was added
tet raki st 1| phenyhaashl AE)e R4 LR hokpfaflhynBhe resul ting 5

under n :

m xture was heated at reflux for r roge The reaction m xture
was al | owed tgmeé'yg?xyieg’ﬁ?'ﬂ'&ﬁﬂe&?‘ﬂg?"ﬁtwfﬁ'eﬁ?féﬂa&?tf“ﬁt ed with water (150 ni)
and extracted with dichi @ronmethaneNg2 x 200 nlL). The organic sol ution was
passed t hrough a hy)drop%‘/f%t land t he solvents renoved in vacua.
Purification by Bidia , : ycl ohexane: Et OAc afforded the
title compound agga Whité soli6>(2.33 10 LOMS : mz 225.0 [MH', R

o

~

3.45 mn

Using ethyl {(4-{[(2-methoxyethyl)amino]methyl}-2-methylphenoxy)acelate (0.42 g, 1.5
mmol) and the synthetic procedure described for intermediate 77. Purification by Biotage™
15 chromatography (Si, 40 g) eluting 1:4-1:1 EtOAc:cyclohexane afforded the tille compound as a
paie yellow cil (81 mg).
LCIMS : m/z 470 [M+HJ", R,3.8 min.

Intermediate 79 : Ethyl {2-methyl-4-[{propyl{6-[4-(trifluoromethyl}phenyl]lpyrazin-2-
20 yli}amino}methylJphenoxy}acetate

L@Ag[i

Using 2-chloro-8-{4-({trifluoromethyl )phenyllpyrazine (0.303g, 1 mmol) and sthyl {2-methyl-
4-{{propylamino)methyl]phenoxy}acetate (0.4 g, 1.5 mmol) and the synthetic procedure described
for Intermediate 77. Purification by Biotage™ chrormatography (Si, 40 g) eluting 9:1-7:3

25 cyclohexane:EtOAc afforded the titie compound as a pale yellow oil (56mg).

LCIMS : miz 488 [M+H]", Ri4.1 min

F
F
F

Intermediate 80 : Ethyl (2-methy!-4-{{{5-methyl-6-[4-{trifluoromethyl)phenyl]pyrimidin-
4-yIH{propyl)amino]methyl}phenoxy)acetate



Internediate 76 : 2-Brono-6-(4-chl orophenyl ) pyrazi ne 28 BecdinberCROd® a

fl ask containing 2chl oro-6-(4-chl orophenyl)pyrazine (2.35 g, 10.4 mmoi),
was added 15 phosphorus tribromde (17 m-) and the m xture heated at
reflux for 6 In under nitrogen. The reaction mxture was cooled to room
tenperature prior to pouring carefully into iced water (600 m-) the
resulting mxture was adjusted to pH 6-7 using aqueous ammoni a and
extracted with diethyl ether (2 x 250 nL). The organic solution was dried
(MgS™) and the solvent renoved in vacuqﬁ The reaction had not gone to
conpletion so the residue was treated with added 20 phosphorus tribrom de
(17 mM-) and heated at reflux for a further 5 h under nitrogen. Wrk up as
before afforded the title conpound as a pale yellow solid (0.97 g). LC M :
mz 270 [MrHL', Rt 3.53 nm\n Interngdi-gte 77: Ethyl

[ 4- ({buty)][6-(4chl opophen yrazi -;,yl]anino)nethyl)-z- 25

nmet hyl phenoxy] acet at | N Et® /YO ~g0=Pecenber 2006 53 A m xture of

2- br ono- 6- (4- chl orggphenyl ) pyrazie (‘0.2 L. 1Fmmol ), N, N

di i sopropyl et hyl am ne (0.18 niL, mrol ) and €trhyl

{4-[ (butyl ar ni no) net hyl ] - 2- net hyl phenoxy}ac&tate (0.42 g, 1.5 mmol) was
heat ed at 100C i nAanig@abiethyr {eaethyivi[propfianindi@ethylphehbig}acaae (0.2 gm.os th&@), Was

ot 5 (30 i aRERobRulARR: (PR, B ikl a‘“s?’d“e“fj“h’%‘?ﬁ?‘“?’%%“'ﬁfsg'néedaisg ed
through a hydPopRal ﬁé‘%??yﬁp"ﬂ@%? é”g %)\ﬁtoe%r,ﬁrp‘g)[ ‘?"?ﬁ%ﬁﬁaﬁad@b@ &n %’ﬁ‘?"‘i’ef’ir %ﬁ'fvfab n by
Bi ot ageTM chr d%fdlB Hgfias Hys tmsithe raaptiviay yaseligwad igcogt 9 ropm tenpe@u@and dyectsiive xane

af forded the tdisséhed@OIHROU (BD nd$ard v2shed witehbteMemhl). The digbnic ekifecMRs sefifatedd 68

% ZA_H(_“{ ; é- l(thlcﬁlbglb%hﬁ é%oﬁ fg?tta%é g%g%r:ﬁ’lgc?;ﬁ T:%t:_orlg Bykﬁliétagef“ chromatography (Sl 40 g) eluting
( met hyl oxy) et %A Wa%erﬂﬂyiré%h%f@tdzd e e \rprrenbaey Raleeeliowe! (159 mg). /| NFN Et O /
cl

LC/MS : m/fz 502.2 [M+HT, 1,3.8 min.

10
Intermediate 81 : Ethyl (4-{[[6-(4-chlorophenyl)-5-methylpyrimidin-4-
yil{(propyl}amino]methyi}-2-methylphenoxy)acetate

i
o]
. N/H)\Q
EtO 5 1
Using 4-chloro-6-(4-chlorophenyl}-5-methylpyrimidine (167 mg, 0.7 mmol) and the synthetic
15 procedure described for Intermediate 80. Purification by Biotage™ chromatography (Si, 40 g)

eluting 9:1 cyclohexane: EtOAc afforded the title compound as a pale yeliow oif (116 mg).
LC/MS . m/z 468.1 [M+H]", R, 3.6 min

Intermediate 82 : Ethyl (2-methyl-4-{[[5-methyl-6-{4-methylphenyi}pyrimidin-4-
20 yil{propyl)amino]methyliphenoxy)acetate

o

O

7 Y

EtO $

Using 4-chloro-5-methyl-6-{4-methylphenylpyrimidine (153 mg, 0.7 mmol) and the

synthetic procedure described for Intermediate 80. Purification by Biotage™ chromatography (Si,

40 g) eluting 9:1 cyclohexane: EtOAc afforded the fitle compound as a pale yellow oil (80 mg).
25 LC/MS : miz 448.2 [M+H]", R, 3.2 min



0 Using ethyl (4-{[(2-nethoxyethyl)am no]nethyl}-2- negb\Dqreertm\200cet at e
(0.42 g, 1.5 mmol) and the synthetic procedure described for internediate
77. Purification by BiotageTM 15 chromat ography (Si, 40 g) eluting 1:4-1:1
Et OAc: cycl ohexane afforded the title conpound as a pale yellow oil (81
ng). LOMS : mz 470 [MtH', R, 3.8 mn. Internediate 79 : Ethyl
{2-met hyl -4-[ (propyl {6-[4-(trl|fluoronethyl)phenyl]pyrazin-2- 20
yl ) am no) net hygphenoxy)acetate Q p NN EtO F F Using
2-chl oro-6-[4-(trifuoronethyl)phenyl ] pyrga,zi ne (0.303g, 1 mml) and et hyl
(2-met hyl - 4-[ (propyl am no) net hyl ] phenoxy}acetate (0.4 g, 1.5 nmol) and the
synthetic procedure described for Internmediate 77. Purification by
Bi ot ageTM chromat ography (Si, 40 g) eluting 9:1-7:3 25 cycl ohexane: Et OAc
afforded the title conpound as a pale yellow oil (56ng). LCIM5S : mz 488
Eg/&l—l] h I R21 ?[ 1 mhneriﬂwatmdiEa{ye(zgﬁbtﬁyl-Et{[thetlm)ﬂ-6;1[4{::1Tt?yloxy_)ph_e:ampyrimldin-4~

met hyl - 4- = t hyl ) phenyl ] pyri m di n-
4-y1'} (propyl )’{e{ﬁﬁ"gﬁ%’]%e"t"%f/{t ’B&é’%’&?iwg%ﬂggte 20 Decenber 2006 54 N°N 11 Q O
N DOF F F A mxturehof ethyly ™y

{2-rrethy|-4-[(prop¢|ar5in t hyl ] phenoxy}acetate (0.279 g, 1.05 mmol),

N, N- di i sopropyl et hyl.api n 24N T 1. | ) and 4-chl oro-5-net hyl - 6-[ 4-
(trifuoronethyl) phenyl ] pyri m dixe (‘0.1 0.7 mol) were heated at 100"C
in a sealed reactivial 5 for 18 h. After this time the reactivial was

al lowed to cool to roomtenperature and the residue dissolved in CH2C12 (50
m-) and washed Wpbd#-Gatesf-(4pehaynhenyiifenadiipaiimienadid4ae 0.7 sehie at ed by
?ydr ophobi) c }‘smi.tmetiaﬂdceemamegoam@dor Iftstinbdidt€ s, Paficddyn By Btag e EMbRRb @ERY (N gp hy
SI, 40 g) e : r i ) und as a
bal & yel Pow oP P T 1 by B RS o gyl e e b By GG

LCIMS - miZ 464.2 [M+H]', R;3.1 min

10 Intermediate 84 : 2-Ethyl-4-{hydroxymethyl}phenol

To a solution of 3-ethyl-4-hydroxybenzaldehyde (4.7 g, 26 mmol) in anhydrous THF (150
mL} at 0°C under N, was added dropwise 1M LiAIH, in ELO (52 mL, 52.2 mmol). The resulting
mixture was stirred at 0°C for 2 h and then quenched by cautious addition of water and stirred for
i5 15 minutes. The reaction mixture was then absorbed onto sitica and loaded onto a silica pad
which was washed with EtOAc. The EtOAc washings were collecied and concentrated in vacuo
te afford the title compound as a colourless ¢il {3.67 g).
LC/MS : miz 151.1 [M-H[", R 2.1 min.

20 intermediate 85 : Ethyl [2-ethyl-4-(hydroxymethyl)phenoxylacetate

EtO

To a solution of Z-ethyl-4-(hydroxymethyl)phenol (3.67 g, 24.1 mmol) in anhydrous
acetonitrile (125 mL) was added caesiurn carbonate (8.65 g, 26.6 mmol), the reaction mixture was
then flushed with nitrogen and cooled to 0°C before addition of ethyl bromoacetate (2.68 mL, 24.1
25 mmal). The reaction mixture was allowed to gradually attain room temperature and stirred for 18
h. Further ethylbromoacetate (0.26 mL, 2.4 mmol) was added and sfirring continued for 4 h,
The reaction mixture was diluted with water (100 mL) and then extracted EtOAc {2 x 100 mL).




Internediate 81 : Ethyl (4{[[6-(4-chlorophenyl) - 5- netdtyDpyemhed2004 -
yl](pro pyl)am no}nethyl}-2-neth ylp he n oxy)acetate \N ON/ I \ EO
Cl  Using 4-chl oro-6-(4-chl orophenyl)-5-nethylpyrimdin (167 ng, 0.7 nmol)
and the synthetic 15 procedure described for Internediate 80. Purification
by Bi ot ageTM chr omat ography (Si, 40 g) eluting 9:1 cycl ohexane: EtOAc
afforded the title conpound as a pale yellowoil (116 ng). LCOM : mz
468.1 [MtH]', R, 3.6 min Internedi ate 82: Ethyl

(2-nmet hyl -4-(([ 5- et hyl . 6- (4- net hyl phenyl ) pyrl m dl n-4- 20

yl] (propyl)am no] net hyl } phenoxy) acet at e O/-\ JNI / \ EtO0 Using

4- chl or o- 5- net hyl - 6- ((4- nmet hyl phenyl ) pyrim dine (153 ng, 0.7 mmol) and the
synt hetic procedure described for Internediate 80. Purification by

Bi ot agel" chr O tcergieg ksgafiSextractah@ergdries (MESORGit@edand wedpodaest dvalicalieh @AC
afforded the ts,&égem(eﬂmau@gph |I@a @abﬁeny@g}‘lpgc@h&a@@oﬁ@)ﬁen EDAC !,fgrdv&he m z
448. 2 [ MtH' iR q nt er medi at e 83: Et hyl

(2- met hyl - 4- { (% Oﬁ@f"W‘IaS%pfﬁy %?WFSX% phenyl ] pyrim din-4- yl)(propyl)ami
n o] net hyl } phenoxyH HeB{490 BIHKICDCHK) &\ 1.2 (@H.C JJ-6 Bz)Usoni@H. t. J 7.5 Hz), 2.72 (2H, 9, J 7.5

4- chl or 05 6- (4+aRBheXYPHOME D2, 2-58R 6B YAHDWS, 618b ditNe J(eT64k), s (4, 4o, 08Bl A HANd the
synt hetic proge,gl(qhed Fﬂg}l bed for Internediate 80. Purification by

Bi ot aget" chronmatography (SI, 40 g) eluting 4:1 cycl ohexane: Et OAc
afforded the title compound as a pale yellowoil (60 ng). LCM : niz
464.2 [ MtH] *, R1 Btetmediate 3®: Htintl ¢ratiptHd-adrayPherioxy)acetate

2- Et hyl - 4- (hydr oxynet hyl ) phenol HO\ OH To a sol ution of

3- et hyl - 4- hydr oxybenzal déhyde (4.7 g, 26 mmol) in anhydrous THE (150 m-)
at OC under N2 was @dded gropwise | MLIiAIH4 in Et20 (52 nlL, 52.2 mol).

The resulting m xt\re“W i Moed at OC for 2 h and then quenched by
cautious additionggt water and stirred for

10 To a solution of ethyl [2-ethyl-4-(hydroxymethyl)phenoxylacetate (2.74 g, 11.5 mmol) in

chioroform (250 ml.) was added manganese dioxide (10 g, 11.5 mmol). The resulting mixture
was stirred for 18h at room temperature. The mixture was filtered through a celite pad and then
concentrated in vacuo to afford the tile compound as a pale yellow oil (2.7 g).
LC/MS : mfz 237.2 IM+H]", R; 3.1 min.
15
Intermediate 87 : Ethyl [2-ethyl-4-{{[4'-{trifluoromethyl)-1,1’-biphenyl.3-
ylJamino}methyl}phenoxyJacetate

%@H

To a solution of ethyl (2-ethyl-4-formylphenoxy)acetate (0.3 g, 1.27 mmol} in anhydrous
20 CH2Cl (12 mL) was added 4"-(trifluoromethyl)-1,1-biphen-3-ylamine (0.3 g, 1.27 mmot). The
resulting solution was stirred at room temperature under N; for 15 mins and then sodium
triacetoxyborohydride (0.376 g, 1.77 mmol) and glacial acetic acid {0.0725 mL., 1.27 mmol) were
added. After 20 h stirring at room temperature under nitrogen, sat NaHCO; ag. (40 mL) was
added dropwise and the mixture stirred for 20 mins. The mixture was then extracted CH,Cl, (2 x '
25 50 mL} and the organic extracts separated by hydrophebic frit and concentrated in vacuo.
Purification by Biotage™ chromatography (Sllica, 40 g) eluting 9:1 cyclohexane: EtOAg, afforded
the title compound as a pale yeliow crysatline solid (0.47 g).
LC/MS : m/z 4588.2 [M+H]", Ry 4.1 min.

30 Intermediate 88 : Ethyl {4-[(butylamino)methyi}-2-ethylphenoxy}acetate



t5 15 mnutes. The reaction m xture was then absor bed2@®@Decembktr 280&nd

| oaded onto a silica pad which was washed with Et QAc. The Et OAc washi ngs
were collected and concentrated in vacuo to afford the title conpound as a
colourless oil (3.67 g). LOMS : mz 151.1 [MH", R 2.1 mn. 20
Internediate 85 : Ethyl [2-ethyl-4-(hydroxymnethyt)phenoxy]acetate O CH 8\
Et O To a solution of 2-ethyl-4-(hydroxynethyl)phenol (3.67 g, 24.1 mmol) In
anhydrous acetonitrile (125 nL) was added caesi um carbonate (8.65 g, 26.6
mmol ), the reaction mxture was then flushed with nitrogen and cooled to
OC before addition of ethyl br onoacet at &’ (2.68 nL, 24.1 25 mmol ). The
reaction mxture was allowed to gradually attain roon1tenperature and
stirred for 18 h. Further ethyl bronpbacetate (0.26 nL, 2.4 mml) was added
and stirring continued f 4 h. The reaction mxture was diluted with
water (100 nlL) and then rxtracted Et OAc (2 x 100 nL). 20 Decenber 2006 56
The conbi ned orgarffc gx s~-were dried (MgSO4) filtered and evapor at ed.
Purification by B age.LAchr tography (Silica, 90 g) eluting 4:1

cycl ohexane: Et OAB® t hen Et OCAc forded the title conmpound as a pale yell ow
gum (3.54 g). '"H NVR (400 MHz; 13) 8: 1.23 (3H, 1, J 7.5 Hz), 1.29 (3H,

t, J 7.5 Hz), 2.72 (2H, q, J 7. 5 Hz), 4.26 (2H, q, J 7.5 1iz), 4.58-4-68

845‘,2H2n;, |6nt62 (1yd3 SOQItIOI’TJUf gt (é’gl)yi-tt %rn%hén%i( ce%ga’(o 5, Zéimrgof)w:)nhydrguslg (1 H. 10
To 2 o)t Mo fhapef i) iR sssbente 14 r%@g;wr?"m{s%ﬁwﬂiamsgﬁ 594 0

11.5 ol ) i rPemdenpsrabrepnde(tR50 18rh ojer imoleniiedevennianesiondispseddeg 0 g, 11.5
mrol ) . sThe r esibis bddtioRlokdat NEHCONRS. (86 Il YaBeltht aiitutShirrad fof afhd. afpek@teur €. The

m xture was &hl:x-.l. l}l&reﬁgacﬁeﬁrl@(y 32 9150%1.' t eQa"Qtrlr@te%rg}anlﬁ q‘g)rfagwgﬁ%ké@% 5 n vacuo

to afford the tit oun g
237.2 [M+H® filte ﬁd rgj @nﬁ:ﬁ ated i Sacf'?]tpé’f'wém" y ePBECXR Icondm mg the cariridge
[ 2- et hyl - 4- (\ﬁn[méthaécbl rind ﬂthaﬂmﬁH@)cbmaobndléndbAamWﬂw 8H,GH, hametharolbeetenyl ) p
henoxy] acet afigting the title compound using 10% NH; in ethanol, evaporation of the 10% NH; in ethanol
10 extract afforded the title compound as a pale yellow oil {0.364 g).

LC/MS: m/z 294.3 [M+H]", R;2.43 min.

Intermediate 89 : Ethy! [2-ethyl-4-{[2-{methoxyethyl)amino)methyl}phenoxy]acetate

O
e e
EtO g
0
15 Using 2-methoxyethyiamine (0.23 mL, 0.26 mmol) and the synthetic procedure described

for the synthesis of Intermediate B8. Purification by SPE (SCX, 20 g) conditioning the cartridge
with ethanol and then loading the compound and washing with CH,Cly, then ethanol before
eluting the tifle compound using 10% NH; in ethanol, evaporation of the 10% NHj in ethanol
extract afforded the tile compound as a pafe yellow oil {0,341 g).

20 LC/MS: m/z 296.2 [M+H]", R;2.2 min.



00/ \ NF EEO1/ F F To a solution of ethyl 20 December 2006
(2-ethyl -4-fornyl phenoxy)acetate (0.3 g, 1.27 nmmol) In anhydrous 20 CH2Clz
(12 m.) was added 4'-(trifluoronethyl)-1,1"-bl phen-3-ylamne (0.3 g. 1.27
mmol ). The resulting solution was stirred at roomtenperature under N2 for
15 mns and then sodium triacetoxyborohydride (0.376 g, 1.77 mmol) and
glacial acetic acid (0.0725 nL, 1.27 mmol) were added. After 20 h stirring
at room tenperature under nitrogen, sat NaHCO3 aqgq, (40 m-) was added
dropwi se and the mixture stirred for 20 mgas. The m xture was then
extracted CHzCIZ (2 x 25 50 m -) and the organic extracts separated by

hydr ophobic frit and concentrated in vacuo. Purification by BiotageT"

chr omat ogr aphy (Sl lica, 40 g) eluti 9:1 cycl ohexane: EtOAc, afforded the
title conpound as Infermediate 907 \EG @rfﬂPé'g({fP iﬁgiféaqomthq@pm?yllgytamné/ MG : miz
458.2 [ MrH] ', Yaminojmethyli-2-80ylbtreryiedtiad e 88 : Et hyl

(4-[ (butyl am no) net hyl ] - 2- et hyl phenoxy}acetate 20 Decenber 2006 57 O NH '
EtO0 To a solution of et hy (2-et hyl-N4-fornyl phenoxy)acetate (0.52 g, 2.2
mrol ) i n anhydrous et han 10 n1_ s added butyI amne (0.26 nL, 2.6
mmol ). The resul ti n oomterrperature under N2 for
18 h over 4A nol egylar SI eves e reac was quenched by 5 cautious
addition of sat. NaHCO3 aqg. (30 -) and the xture stirred for 30 mns.
The m xture was then extracted OAc (2 x 160 nmL). The conbi ned organic

extracts were dri 4 nd concentrated in_ v

Purification bé EE" ’%ul\g/%?éoz %’Bm hé‘dﬁ‘d HIPH‘a‘Y'!H%@z'E%‘Pt‘?% 83e° WWC’E Pt anol

and then?l oadil gyi@meomwb%ﬁwmn@pxmmmg2Mt0n35@m®u 2nd ¥Nen et hanol before
el uting the tididopropydstpening @isaongL, b68/mMNEBwdrd hakduaselher icy rpAK @I CcOfor idhe 10%

(NEB:),EZ S; hanoly, . fXWEagE, ﬁ%&ﬁﬁgﬁMcgmzé@ge%nﬁggmwep& A8 AR @g&&%{é}g{ ol |
[ 2- et hyl - 4-[[ Y ﬁ’@tt%‘%ww‘rﬂmmaﬂszﬁ‘mw?'}(lﬂﬁeﬁémﬂae@f’aﬂé Thg solgen PO

then passed through a hydrophobic frit and evaporated. Purification by Biotage™ chromatography

10 (Stlica, 40 g) eluting 9:1cyciohexane:EtOAc, afforded the tille compound as a pale yellow oll (50
mg).
LC/IMS : m/z 516.3 [M+H]", R,4.3 min.

Intermediate 91 : Ethyl {2-ethyl-4-[{2-methyloxyethy!){6-[4-
15 {trifluoromethyl)phenyl]pyrazin-2-yi}amino)methyllphenoxy}acetate

. »
M@Q/ENIQ(

A mixture of 2-chloro-6-[4-{trifluoromethyl)phenyl]pyrazine {0.109 g, 0.36 mmol), ethyi [2-
ethyl-4-{[2-(methoxyethyl}amino]methyl}phenoxy]acetate (0.159 ¢, 0.54 mmmol) and N,N-
diisopropylethylamine (0.063mL, 0.36 mmol) were healed together in a reactivial at 100°C for 18

20 h. The vial was then allowed to cool to room lemperalure, the residue dissolved in CH,Cl, (50
mL) and the organic solution washed with water {15 mL) and brine (10 mL). The solution was
passed through a hydrophobic frit and evaporated. Purification by Blotage™ chromatography
(Silica, 40 g) eluting 9:1-4:1 cyclohexane:EtOAc, afforded the litle compound as a pale vellow ol
(48 mg).

25 LC/MS : m/z 518.3 [M+H]", R;3.9 min.



6 O 15 Using 2-nethoxyethylamne (0.23 niL, 0.26 mMmvI20 Bedeinber 2PO6het i c
procedure described for the synthesis of Internediate 88. Purification by
SPE (SCX, 20 g) conditioning the cartridge wth ethanol and then | oading
t he conpound and washing with CH2Cl 2, then ethanol before eluting the
title conpound using 10% NH3 I n ethanol, evaporation of the 10% NH3 in
et hanol extract afforded the title conpound as a pale yellow oil (0.341
g). 20 LOMS: mz 296.2 [MH °, R12.2 min. 20 Decenber 2006 58
Internediate 90 : Ethyl {4-[(butyl{6-[4-(trifluoronethyl)phenyljpyrazin-2-
yl}Ya mi no) met hyl]-2-ethyl p he 0 X y}acetate N OEtOO0"', F F
F A mxture of 2-chloro-6-[4-(trifluoronethyl)phenyl]pyrazine (0.172 g,
0.56 mml ), ethyl {4 5 [ (butyl am no)net hylj-2-et hyl phenoxy}acetate (0.25 g,
0.85 mmmol ) and Npfemegiats @iy [e(Hulamcns-¢-Q-R88 1 gHeny hyR@idim] ) were
heat ed t oget helaniitb)Reth§RELinyip@bnddljadk@QE for 18 h. The vial was then
allowed to cool to roomtenperature and the residue dissolved in CH2O 2 (50
m-) and the organic sol ytion washed with water (15 mL) and brine (10 niL).
The solution was then passed thrugh a hydrophobic frit and evapor at ed.
Purification by Bi '.i ags ot OGL.aP (Silica, 40 g)eluting

(

9: 1cycl ohexane: Et O&c;~ af ed onpound as a pale yellow oil (50
my). LC/MS : iz ®46.3 [MHH ', | ntermedi ate 91 : Ethyl
{2-ethyl-4-[(2-nethyl oxyet hyl ) {
(trifluoronethyl)phenyl]pyrazin-2-yl}am no)net hyl ] phenoxy}acetate N, O/
_ NNI \ EtOF amixure of ethyl {4-{(butylamino)methyl]-2-ethylphenoxy}acetate {0.23 g, 0.78 mmol), N,N-

5 diisopropyiethylamine (0.18 mL., 1.05 mmol) and 4-chloro-5-methyl-6-{4-methylphenyl)pyrimidine
(0.114 g, 0.52 mmol) were heated at 100°C in a sealed reactivial for 18 h. After this time the
reaclivial was allowed to cool to room femperature and the residue dissolved in CHCl; (50 mL)
and washed with water (10 mL) and brine (10 mL). The organic extract was separated by

hydrophobic frit and evaporated. Purification by Biotage™ chromatography (Silica, 40 g) eluting
10 9:1 cyclohexane: EtOAc afforded the fitle compound as a pale yellow oil (46 mg).
LCMS : m/z 476.3 [M+H]", R, 3.6 min.

Intermediate 93 : Ethyl [4-({buty![2-methy!-4'-{trifluoromethyl)-1,1'-biphenyl-3-
yllamino}sulfonyi)-2-methylphenoxyjacetate

o8 ]
N
(),

¢ F

)
EtO

Is
To a solution of N-butyl-N-[2-methyl-4'-{trifluoromethy!)-1,1*-biphenyl-3-yllamine (58 mg,
0.18 mmol) in anhydrous CH,Cl, (6 mL) was added ethy! [4-{chlorosulfonyi)-2-
methylphenoxy]acetate (83 mg, 0.28 mmol) and triethytamine {0.052 mL., 0.38 mmet), The
resulting solution was stirred 20 h at room temperature under nitrogen. The reaction was diluted
20 with CH,C1, (50 mlL), and the organic solution washed with aq. sat. NaHCO; {10 mL) and brine
(10 mL). The organic extract was separated by hydrophobic frit and evaporated. Purification by
mass directed autoprep afforded the tifle compound as a colourless oil (15 mg).
LC/MS : miz 564.2 [M+H]", R 4.2 min.

25 intermediate 94 : Ethyl {2-ethyl-d4-({{propylsuifonyi)[4*-(trifluoromethyl)-1,1"-biphenyl-
3-yllJamino}methyl)pheoxylacetate




O F A mxture of 2-chloro-6-[4-(trlfluoronethyl)phenyid pgeembee2006109 g,
0.36 mmol ), ethyl [2-
et hyl - 4-{(2- (et hoxyet hyl ) am no] net hyl ) phenoxy] acetate (0.159 g, 0.54

mmol ) and N, N- diisopropyl ethylam ne (0.063nL, 0.36 mMvl) were heated
together in a reactivial at 100C for 18 20 h. The vial was then allowed to
cool to roomtenperature, the residue dissolved in CH2CI2 (50 ml-) and the
organi ¢ solution washed with water (15 nL) and brine (10 nL). The sol ution
was passed through a hydrophobic frit and evaporated. Purification by

Bl ot aget" chromatography (Silica, 40 g) ® uting 9:1-4:1 cycl ohexane: Et OAc,
afforded the title conpound as a pale yellowoil (48 ng). 25 LCOMS : niz
518.3 [M+tH ", Rt3.9 min. 20 Decenber 2006 59 Internediate 92 : Ethyl

[ 4- ({butyl [ 5- net hyl - 6- (4- net hyl phenyl ) pyrim din-4- yljamn
o}nethyl)-2-ethylp h en o a ceta DO A m xture of ethyl
{4-[(buty|||aan‘ino)n$etq§/ el hyl acetate (0.23 g, 0.78 mmol ), N N
5 dii sopropyl et hyl aern,e ( m " 1705 ) and

4- chl or o- 5- et hyl 65 ( 4- met hyl 1) pyr
heated at 100C in a seal ed reac@ivi al for i. After this tinme the
reactivial was allowed to cool roomtenperature and t he residue

di ssol ved in CH2Chg, (50, omﬁ?emyg?gth,pﬁﬁgﬁﬂr.n%aﬂewe patguAt) and brine (10

m.). The or gani ¢ extra rit and evapor at ed.
Purification wafﬂv%&flﬁwh%‘ﬁmﬂ?ﬁ%@%@ A2 (“SP'P wéabvd%s rg')'d*@ (B8 hgwasEdded)!-

cycl ohexane: Erdpéae affdngicdetde (87 i {d.2mea)TI60 Rdctas matupals 1hee hbae 086°C (46
mJ) LCIS M5 dﬂgegiedlrz&u%m[f&dﬁ b|]1 Onc&he?’ea@tndﬂ]nﬁxluré F'éa%&?d% ?J'oﬁ L erat@ E\i l/lal

(0.114 g, 0.52 Mol ) were

44{ but yl [ 2- et | fo

|['1yl§ 2. )r/rEE hyl o é§ 359 %’%é?e&eﬂy”/”\s@ Ny a”fc':éf’%m FB‘%W?Q/"‘ETH"%JA(%" *bn of

N but yl - N[ 2- m@ww mly). Thordaficioitrentwedsepyrated ty hybroptobin it arg-eyarpetedn Burfis@iomy,

?ﬁ&ﬂ"&lé ||nfbaamégmu§o h pzy(@ﬁcm% S et e (85 Em;‘aé‘egtaop‘r%féfl°r)de?ﬁ§“ﬂe
Su , .

triet hylléim ne O?@yoblédzasrﬁ_ye %V%EP(EWDO);()/ "

LC/MS : miz 581.3 [M+NH,]", R 4. 0 mln

intermediate 95 : Ethyl {4-({butyl{6-{4-chlorophenyl}-5-methylpyrimidin-4-
yllamino}methyl)-2Z-ethylphenoxylacetate

15 Using 4-chloro-6-(4-chlorophenyl)-5-methylpyrimidine (0.125 g, 0.52 mmol} and the
synthetic procedure described for Exarnple 92. Purification by Biotage™ chromatography (Sifica,
40 g) eluting 9:1 cyclohexanse: EtOAg, followed by further purification using OPTEX {Silica, 4g)
19:1 eluting cyclohexane:EtOAc afforded the title compound as a pale yellow ail (64 mg).
LC/MS : m/z 496.2 [M+H]", R, 4.0 min.



resulting solution was stirred 20 h at roomt enper at uRe Dedanbex 20@6en. The
reaction was diluted 20 with CH2CI 2 (50 nmL), and the organic sol ution
washed with aq. sat. NaHCO3 (10 nmL) and brine (10 nL). The organic extract
was separated by hydrophobic frlt and evaporated. Purification by nass
directed autoprep afforded the title conpound as a colourless oil (15 ng).
LOMS : mz 564.2 [MH]', RL 4.2 min. 25 Internediate 94 : Ethyl

[ 2-ethyl -4-({(propyl sul fonyl )[4 -(trifluoromethyl)-1,1"-biphenyl -

3-yi]am no}m et hyl) pheoxy] acetate 20 Decenber 2006 60 EtO O-s 0/ F F To
a solution of ethyl [2-ethyyl-4-({[4" -(t r'f uor onet hyl)-1,1" - bi phenyl - 3-

yl ] am no) net hyl ) phenoxyj acetate (0.1 g, 0.22 mmol) in anhydrous pyridine
(0.3 nL) was added 1- propane sul fonylchloride (0.037 nL, 0.3 nmol). The
reaction mxture wierntedate 9e Atheld4-HbuBiEnpthylS-[a-(Stkairedethdpbtriyipalmifion- 18 |t
Once the reactymindniétipz-Gadpeaohfdeta@ roomtenperature the vial was
opened and the residue dissolved in CH2CI 2 (30 nL) and washed with water
(20 mL) and brine (20 nmy. Th orqp—ﬂ'tig extract was separated by hydrophobic
firt and evaporated, Purifigation | by|Bi ot ageTM chronmat ography (Silica, 12
g) eluting 9:1-17:3 ne: rded the title conpound as a
yel l ow solid (65 . 10 LC'MS :({m [ MENH4] 4, RE 4.0 mn.
I
y

O
cy

Internmediate 95 : Ethyl [4-({butyl [6{4-C henyl ) - 5- net hyl pyri m di n- 4-
yl ] am i no} net hyl ) - 2- et hyl phenoxyjacetate C N\® O N EIOC 15 Using
4-chl or 0- 6- (4-chl or ophenyl )-5-nmethyl pyrimdin (0.125 g, 0.52 mmol) and the
synt heti ¢ pr ocedubP@natediard-baethf-Gri4-EitagrphathydshenPlayrimidine 42 1489. ®§2 Binot ange TM
fc hr ;)Lrat ogr ap]tlyhe(sﬁimhétie roceddrd dggcril%d lﬂaté :Ekwnp%:glbfﬁyr@ﬁbélnbﬂslsaamége_ﬁfcmﬁato&ralhbowled by

urther purifi [ i ng. , c ; utin .
cycl ohexane: ok 84 Uil Biel Sl oo derbuficle Ua o Sty 1)
LC VS : mlz 499191 [elping svclohrrane§tGfic gffordeggneditie pampaviig@s a pejpgeliowp el (64 mg).

LC/MS : m/z 430.2 [M+H]", R 4.2 min.

10 Intermediate 97 : Ethyl {2-ethyl-4-[{[2-(methyloxy)ethyl]{4-[4-
{trifluoromethyl)phenyljpyrimidin-2-yl}Jamino)methyl]phenoxylacetate

Eto

A mixture of pyrimidine 2-(mathylsutfonyl}-4-[4-(trifluoromethyl)phenyllpyrimidine (0.109 g,
0.36 mmot), ethyi [2-ethyl-4-{]2-(methoxyethyl}amino]methyl}phenoxylacetate (0.159 g, 0.54
15 mmmol) and N, N-diisopropylethylamine (0.063mL, 0.36 mmol) ware heated together in a
reactivial at 100°C for 18 h. The vial was then allowed to cool to raom temperature and the
residue dissolved in CH,Cl, (50 mL.}). The organic solution washed with water (15 mL) and brine
{10 mL). The solution was then passed through a hydrophabic frit and evaporated. Purification
by SPE (Silica, 10 g) eluting 9:1-4:1 cyclohexane:EtQAc, afforded the titte compound as a pale
20 yellow oil (52 mg).
LC/MS : m/z 518.3 [M+H]", R;4.1 min.

Intermediate 98 : N-2-Propen~1-yl-6-[4-(trifluoromethyl}phenyl]-2-pyridinamine



I nternediate 96 : Ethyl 20 December 2006

{4-] (butyl {5-methyl-6-[4-(trifluoronethyl)phenyl]pyrimdin-4-

yl }am no) et hyl ] - 2- et hyl phen oxy}acetate CNPN QO N1 DO F F F Using
4-chl oro-5-nmethyl -6-[4-(trifluoronethyl)phenyl]pyrimdine (0.143 g. 0.52
mmol) and S the synthetic procedure described for Exanple 92. Purification
by Bi ot age&U chromatography (Silica, 40 g) eluting 9:1 cycl ohexane: EtQOAc,
foll owed by further purification using OPTIX (Silica, 4g) 19:1 eluting
cycl ohexane: Et OAc afforded the title corrp%und as a pale yellow oil (64 ny).
LOMS : miz 430.2 [M+H]', R4.2 min. 10 Internediate 97: Ethyl
{2-ethyl-4-[([2{met hyl oxy)ethyl]{4-[4- (trifluoronmethyl) phenyl] pyrimid i
n-2-yl}am no)methyl] phen oxy}acetate INl 0O ONNNEtOF OF F A mxture
of pyrimdine 2-(nmeth | fonyl)-4-[4-(trifluoronethyl)phenyljpyrimdine
(0.109 g, 0.36 nmo}y) hyl

[2-ethy|-4-([2-(rr:§;ox F

am noj met hyl } phenoxy] acetate (0.159 g, 0.54 i5
nmmol ) and N, N-di i sopropyl & ami ne (0.063nL, 0.36 nmol) were heated
together ina re ivial at 100C for 18 h. The vial was then allowed to
cool to roomtenperature and the residue dissolved in CH2A 2 (50 nL). The
organi ¢ sol uti on wasiaed onf talylawiicey.44¢ 1H., 5166 himelnahd Bibrame-6-[¢10 L) . The

sol uti on was t@ﬁ%éﬁ%q%eig@w“ggmq Y SRR indriol (5 BN Wer@NARA AR in a

Purification a, 1 el ut 9:1-4:1 cyc ' ,

af forded the t%%wlepf%%ﬁhfﬁdﬁﬁﬁﬁ- é%erge%gﬂ ‘é’e’“fh‘q’%erf’?c W ‘*6%%“‘%%%3%?’.%&%&'%75% m z
518. 3 [ MsH] ', 4Rdedlandihbpating pandruee dl 1§0°6 c9@night.” After this tima the reaction was allowed to

N- 2- Pr open- 1- Yoo 1d orh tefripblateRrpaednBathrhtpdia nydub - PuripoationdiyreRei($itza 20 oDeategber

2006 62 H N | 3:} cyEloh&alggzc)ﬁFo%'%o?m giffon%]:i tr%ltihé' éoﬁm(ﬂ\% ag Qdél‘éyeilmrsoué (0.9)@2 BTrm ) and

2- br ono- 6-f 4- ,
LC/MS : m/z 279.1 [M+H)', R/3.7 min.

10 Example 1 : 2-Methyl-2-{2-methyl-4-[([4-(trifluoromethyl)benzyl}{6-[4-
(triﬂuornmethy!)phenyl]pyridin-z-yl}amino)methyl]phenoxy}propanoic acid

2 Z
L~
HO}S( Ny
== CF,
\_z

CF;
To a solution of ethyl 2-methyl-2-{2-methyl-4-[([4-{trifluoromethyl)benzyl}{6-{4-
{trifluoromethylphenylpyridin-2-yljamino)methylphenoxylpropancate {0.07 g, 0.11 mmat}) in
15 tetrahydrofuran (2 mL) and methano! (2 mL) was added 2M aq. NaOH (1 mL). The resulting
solution was stirred at room temperature for 20 h then concentrated in vacuo. The residua was
acidified with 2M HC| ag. and extracted with CH,Cl; (2 x 30 mL). The combined organic exiracts
were dried (Na,S0,), filtered and evaporated to afford the tifle compound as a colourless oif (60
mg).
20 'H NMR (400 MHz; CDCl3) 8: 1.60 (6H, s), 2.20 (3H, 8}, 4.77 (2H, 5), 4.93 (2H, 5), 647 (1H,
d, 8.5 Hz), 6.77 (1H, d, J 8 Hz), 7.00 (1H, dd, J 8.5, 2 Hz), 7.07 (1H, d,J 2 Hz), 7.14 (1H, d, J
7.5 Hz), 7.37 (2H, d, J 8.5 Hz), 7.47-7.58 (3H, m), 7.64 (2H, d, J 8.5 Hz), 8.05(2H, d J 8.5 Hz),
CO,H not observed.
LC/MS : m/z 803.2 [M+H]', Ry4.6 min.
25
Example 2 ; 2-{4-[{8utyI{S-[4-(triﬂuoromethyl)phenyi]pyridin-2—yl}amlno) methyl]-2-
methylphenoxy}-2-methylpropanoic acid



(trifluoromethyl)phenyl]pyridine (0.1 g, 0.298 mmpl) i20 bt r 26061 -)
were healed at 100C In a 25 nL pressure vessel. After heating overnight
the reaction was cool ed and copper sulfate was 5 added and heati ng
continued at 100C overnight. After this time the reaction was allowed to
coole to roomtenperature and concentrated in vacuo. Purification by SPE
(Silica, 10 g) eluting 3:1 cyclohexane:chloroformafforded the title
conmpound as a dark yellow solid (0.062 g). LOM : mz 279.1 [MH 4, R13.7
mn. 10 Exanple 1 :

2- Met hyl - 2{2-met hyl - 4-[ ([ 4- (tri f| uor omet K§1) benzyl ] {6-[ 4-
(trifluoronethyl)phenyl]pyridin-2-yl}am no)nethyl] phenoxy} propanoi c acid
OEHQ O_ N NI \ |- CF3 To a solution of ethyl

2-met hyl -2-{2-nmethyl -4-[({ 4-(trifluoronethyl)benzyl]{6-[4-
(trifluoronethyl )ph nyl ] p ndi n- 2- am no) net hyl ] phenoxy} pr opanoate (0. 07
g, 0.11 mmol) In X 2 -) and nethanol (2 m-) was added
2M ag, NaCOH (1 m.g’ e resultl g s'“blujlo was stirred at roomtenperature
for 20 h then concentrated in v;.\to T Csr';due was acidified with 2M HCl
aq. and extracted with CH2Cl 2 (2 30 nL). TRe conbined organic extracts
were dried (Na2SQ4), filtered and evaporated to afford the title conpound
as a col ourl ess 0192 ClHen gigyvl 23lbup iR fuermelnbphensigridiy-2- glaminopeetyBR, s) |
2.20 (31-1, sipethvphgdoxyRadmithyigdnandhtedds ig,10-085 manpt) inGnethand! 115 i) and

d, J8. 5Hz) , 6. 7%&#?%%%'(@ mZ}v@a%&ddd@Q NL%H%qé\'%)_) ?hQ%@&Hg‘i’an%m%y %at%ﬂol"' d,J

7.5 HZ) , 5 7. 377(‘% Jfa aad @erss%f_ﬁcj at n?o BApRpeRRyye @b@é}' %ﬂe h %9\)@ YOOCﬁ?'f fgthe o

8.5 8.05

[ I\/I-I-H] RI 4. 6h- rﬂ' hg reactiog nggcgprﬂﬁseallgwed to attaln room temperature and the solvents removed in

2- (4-[ (But yl {Gclid-The reisitilie NoAs QBRI pRIeITY hrioRyiFc@l RitPEtphd @K 106). nﬁte hyl ]-2-
_rl'[gt QYLgrﬁ??éﬁc}m%lcrﬁhm lRE Qr%mééb ﬁfnh ﬂ.e%leB?s‘%QHS‘b% !n%QCQlQ Plﬁgcapon N--N CF,
2- (4-[(butyyl a("%"‘“[PA’P’(' %’F F3 AsPsitietinhe s3rEdes 1 9agips Iha pomreugd 3ng wastnemite hy| | 2-

methanol before eluting using 10% NH, in methanol. Evaporation of the methanolic ammonia
yielded a white solid, which was treated with 1M HCI (5 mL) and then extracted into CH,Cl, (20
mL}. The organic extract was dried {(Na,S0,) and the solvent removed in vacuo to afford the title
compound as a colourless oil (19 mg).

'H NMR (400 MHz; CDCla) 8: 0.95 (3H, t, J 7 Hz), 1.37 (2H, m), 1.56 (6H, s}, 1.64 (2H, m),

15 2.19 (3H, ), 3.55 (2H, 1, J 7.5 Hz), 4.74 (2H, 5), 6.44 (1H, d, J 8.5 Hz), 6.75 (1H, d, J 8.5 Hz),

6.98 (1H, dd, J 8.5, 1.5 Hz), 7.04 (1H, d, J 7.5 Hz), 7.08 (1H, d, J 1.5 Hz), 7.48 {1H, dd, J 8.5, 7.5
Hz), 7.64 (2H, d, J 8 Hz), B.08 (2H, d J 8Hz), CO.H not observed.

LC/MS: m/z 501.2 [M+H]", R, 4.7 min.

20 Example 3 : {4-[(Buty){6-[4-(trifluoromethy!)phenyllpyridin-2-yl}amino)methyi]-2-
methylphenoxy}acetic acid

O

To a salution of methyl {4-{(buty}{6-[4-(triluoromethyl)phenyljpyridin-2-ylfamino)methyl}-2-
methylphenoxy}acetate (40 mg, 0.082 mmol} in methanol {2 mL.) and tetrahydrofuran (2 mL), was
25 added 2M NaOH aq. (2 mL). After stiring for 1 h at room temperature the solvent was removed
in vacuo and the residue acidified with 2M HCI, before extraction into ethyl acetate (2 x 15 mL).
The arganic solution was dried (MgSO,) and the solvents removed in vacuo to afford the title
compound as a white solid (35 mg).

CF,



met hyl phenoxy} - 2- net hyl pr opanoate (45 ng, 0.085 mmvl )20 Dedeinbana@bobl. 5 nil)
and tetrahydrofuran (1.5 m-) was added 2M NaOH aq. (1 nlL). The resulting
m xture was heated to 5 70C for 1 h and then stirred at roomtenperature
for 18 h, before heating to 70C for a further 4 h. The reaction mxture
was allowed to attain roomtenperature and the solvents renoved in vacuo.
The residue was acidified with 2M HCl and extracted with EtOAc (2 x 10 nl).
The organic solution was dried (MgSO4) and the sol vents renoved in vacuo.
Purification by am nopropyl SPE (5 g) conditioning the cartridge, |oading
t he conmpound and washing with 10 net hanol®before el uti ng using 10% NH3 in
nmet hanol . Evaporation of the nethanolic ammonia vyielded a white solid,
which was treated with 1 MHCI (5 m-) and then extracted into CH2Cl 2 (20
nL). The organi c eéxXNMRASOWE: EPCid (MNAREOLY 531y 1 BhEHS 0. Y6RT2H sReedH] n

vacuo to af forg dd1qa, i Ulg@), Q@Wﬂﬂ%z "_@{r |4@HVH| £9%. 5CHzB 6(1# HIB) 8.5 Hﬂ) NVR
{

(%08 (211 i R iy 7 ogtad o Sl e syl cnag obites™) o)

6.44 (1 H d, J 8L§/Mﬂzwﬂz463?8ﬂ+11m50d\m\] 8.5 Hz), 6.98 (1 H, dd, J 8. 5
1. 5Hz), 7504( 1H, d, J7. 5Hz) , 7. 08( 1H, d, J1. 5Hz), 7. 48(1H, dd, J8.5,7.5 Hz), 7.64
E%/EH] d, ~|]Qr i ';'Z?n §xzﬂngalé.2'14-{ uth] B"Fu}luor%hbm?]i RS G amin ¥y 31 2 501. 2
{4-[ (Butyl (6- (“Zf“Pi"?'FF?’EX e ﬁ'yl)phenyl]pyrl di n- 2-yl ) ani no) net hyl | - 2-

met hyi phenoxy}acetic acid HO"O1l N NI CF3 To a solution of nethyl
(4[(buty|{6[4(trq‘luor thyI) yI)pyrldIn2y|)amno)rrethy|] 2-

met hyl phenoxy) ace in nmethanol (2 nmL) and

t et rahydr of uran ( " 25Naddéd OH aq. (2 nmL). After stirring
for I h at roomterrper ature t he | ven enoved in vacuo and the
residue acidified with 2M HC . before extract*i on into ethyl acetate (2 x 15
m.). The organic_solution was dried éﬂ % and the solvents removed in
vacuo to afford t Fe?tauipneef ety iyt -afluerompting)e! . Seiphaay! @3Bamigpymetati-2Decenber
2006 640' H NWRthfidigBoiyidzetateDES i, 062100r8f in( Békthahpl (4rpl) dndlteahbidfirad (43Q.), (W& - 1,

”)1 1.66 (21 laddemzwl N%Z)ﬁ ﬁ%ljaq §ﬁer s@‘rl ?arﬁ%'étrogm te}n grald?e)the éhlv@r@w@gnlém un4 76
(2H, s), 6.47 4 (3H,

m, 7.50 (1H, "%ﬁ”"a’*f’ g%’e Y ai'd‘ﬁz wity @ e °8 eﬁ@“‘("ﬁﬁ?“ﬁ""@"@"ﬂé} 9"2'Eir)2Jr "ot
obser ved. L CPIgegic ﬂuﬂorywqg dg (Mgﬂ]w} andhe sglv@ptememoveg Jnggmm gifort the title
[4- ({Butyl [4' efrigoldd as@pawgtlioy kdamiodmg)bi phenyl - 3-yi ] am no} net hyl ) - 2-
15 *H NMR (400 MHz; MeOH-d*) &: 0.97 (3H, t, J 7.5 Hz), 1.42 {2H, m), 1.60 (2H, m}, 2.20
(3H, s), 3.69 (2H, m), 4.66-4.70 (4H, m), 6.77 (1H, d, J 8 Hz), 7.00-7.07 {2H, m), 7.10-7.57 (4H,
m), 7.71 (2H, ¢, J B Hz), 7.76 (2H, d, d J 8 Hz), CO,H not observed.
LC/MS: mfz 472.1 [M+H]', Ry4.6 min

20 Example 5 : [4-({(2-Methoxyethyl)[4'-{trifluoromethyl}-1,1"-biphenyl-3-
yllamino}methyl)-2-methylphenoxylacetic acid

To a solution of ethyl [4-({(2-methoxyethy))[4"-(trifluoromethyl)-1,1*-biphenyl-3-
yljamino}methyl)-2-methylphenoxylacetate (90 mg, 0.18 mmol} in methanol (2 mL) and
25 tetrahydrofuran (2 mL), was added 2M NaOH aq.(1 mL). After stirring for 1 h al room temperature
the solvent was removed in vacuo and the residue diluted with water (10 mL) acidified with 2M
HCH, before extraction into ethyl acetate (2 x 20 mL). The organic solution was dried (MgS0y) and
the solvents removed in vacuo to afford the title compound as a white solid {28 mg).



met hyl phenoxy] acetic acid HON L | \ CFa To a sol ut i2onDeéerbéyy2006
[4-({butyl[4" -(trifluoronethyl)-1,1"-biphenyl-3-yl)am no)nethyl)-2 10

nmet hyl phenoxy] acetate (105 ng, 0.21 mmol) in methanol (4nL) and
tetrahydrofuran (4 nmL), was added 2M NaCH (2 m -) aq. After stirring for 1
h at roomtenperature the solvent was renoved in vacuo and the residue
acidified wwth 2M HCl, before extraction into ethyl acetate (2 x 20 nl).
The organic solution was dried (MJSO) and the sol vents renoved in vacuo
to afford the title conpound as a pale y%llowfoam(QO ng). 15 1H NMR (400
MHz; McOHd4) 5: 0.97 (3H, t, J 7.5 Hz),71.42 (2H, m), 1.60 (2H, m, 2.20
(3H s), 3.69 (21-11, m, 4.66-4.70 (411, m, 6.77 (1 H d, J 8 Hz),
7.00-7.07 (2H, m, 7.10-7.57 (4H m, 7.71 (2H d, J 8 Hz), 7.76 (2H d, d
J 8 Hz), CO2H not'HoONSdraiz CITIME2 2p13H, # 7233131, MB-BI]GB(leé) 6502A, 20 eExanpl e 5:
[4-({(2- Met hO@iMﬁEFSth )d[fb Hzﬁtarabfﬂ@fb' OREY Y 1k Ly &Hz)bf @J@H}’J J§H_I) 7.65 (2H d, J

yl ] am no} et hy, (%) noxy] acetic acid 0 sol ution of
et hyl [4(((2 OX (trlfluoronethyl) 11' bi phenyl -

yl ] anmi no} net hyl ) +&4 ’t"l’i’y%ﬂf?é‘ﬁtﬁﬂ(ﬂféé@t“ate (90 ng, 0.18 mml) in rret hanol (2
m-) and 25 tetrahydrofuran (2 nL), was added 2M NaCH aq. (1 niL). After

stirring for 1 hsggmﬁlpgr@zt,@mgg E&M)@M (tcrl?lﬁorglﬂnlfe}ﬁgﬂtl 1% hernﬁ}lrg)ved in vacuo and

t he residue d f &m\%b acl d Wit HCl, before
extraction i r’(]%mé'f’ Y, 85?"8%“@"(’ ‘d20 nL). The organic solution was dried
(MgS™) and the solvents renoved ip vacuo to afford the title conpound as
a white solid (28 ng). 20 Decenber 2006 65 'H NI\/R (400 MHz; CDCI 3) 8: 2.22
(3H, s), 3.33 (3H, s), 3.68 (4H, ), 4.58 (% 4.65 (2H, s), 6.63 (1H,
B Hz) 7.58 (2H, d, J 8 Hz),

dJ 9 Hz), 6.88-7.1§% (5H, 7.
7.65 (2H, d, J 8I;K/o LCOMS: mz 471.9 [MH', R4.1
m n- 5Exarrp|e6

[ 2- Met hyl - 4- ({pentyl [4'-(trifluoromwsthyl)-1, 1 -biphenyl -
yl'j am no} met hyl ) Rhenfd R e em@Gh-Apentyl4(rifluoromethyl)-1, 1*biphenyl-3-
10 yllamino}methyl)phenoxylacetate (54 mg, 0.11 mmol) in MeOH (2 mL) and THF {2 mL.) at room
temperature was added 2M NaOH (1 mL, 2 mmmol). The resultant mixture was stirred for 1 h and
then the solvents were removed in vacuo. The residue was partitioned between CH,Cl, (2 x 10
mlL) and ZM HC! (10 mL). The organic solution was passed through a hydrophobic frit and the
solvent was removed, affording the title compound as a white solid (59 mg).
15 'H NMR (400 MHz; MeOH-d*) 6: 0.91 (3H, 1, J 7 Hz), 1.35 (4H, m), 1.61 (2H, br.s), 2.19
(3H, s}, 3.73 (2H, m), 4.70 (4H, 5), 6.76 (1H, d, J 8.5 Hz), 7.04 {(2H, m), 7.25-7.43 (2H, m), 7.51-
7.63 (2H, m), 7.72 (2H, d, J 8 Hz), 7.78 (2H, d, J 8 Hz), CO,H nol observed.
LC/MS: miz 486.3 [M+H]' R, 4.9 min.

20 Example 7 : [4-{{{2-Cyclopropylethyl}[4<{triflucromethyl)-1,1'-blphenyl-3-
yllamino)methyl)-2-methylphenoxy]acetic acid

To a solution of ethy! [4-({{2-cyclopropylethyl)[4*-(triflucromethyt)-1,1-biphenyl-3-
yllamino}methyl)-2-methylphenoxylacetate (141 mg, 0.28 mmol) in MeOH (2 mL) and THF (2 mL)
25 at room temperature was added 2M NaOH (1 mL, 2 mmol). The resultant mixture was stirred for
1.5 h, then the solvents were removed in vacuo. The residue was partitioned between CH,Cl, (2
x 20 ml}) and 2M HCI (20 mL). The organic salution was passed through a hydrophobic frit and
the solvent was removed, affording the title compound as a white solid {115 mg).



CF3 10 HO ,ZO N\ To a solution of ethyl 20 December 2006
[ 2-nmethyl -4-({pentyl [4"-(trifluoronmethyl)-1,1"-biphenyl-3 10
yl j am no} et hyl ) phenoxy] acetate (54 ng, 0.11 mmol) in McOH (2 nL) and THE
(2 mM-) at room tenperature was added 2M NaOH (1 nL, 2 mmol). The
resultant m xture was stirred for I h and then the solvents were renpoved
in vacuo. The residue was partitioned between CH2C12 (2 x 10 m-) and 2M
HCl (10 nmL). The organic solution was passed through a hydrophobic frit and
the sol vent was renoved, affording the title conpound as a white solid (59
ng). 15 "H NVR (400 MHz; MeOH d4) 6: O. 91?31 1, t, J 7 Hz), 1.35 (4H, m,
1.61 (2H, br.s), 2.19 (311 s), 3.73 (211, m, 4.70 (4H, s), 6.76 (11-1,
d, J 85 Hz), 7.04 (21-1, m, 7.25-7.43 (21-1, m, 7.51- 7.63 (2H, m, 7.72
(21-1, d, J 8 Hz), HNNMFS@EPRMEHZ MeOR-& SHxYT (ERH) SI0PH Ghs &6 Vi) 70 @HME, 1.08 2
?26(?([2Ng|] I thf—AmP:z%(biH 203, Fm|ﬁ7 FHiz), 468(2H s) 4.74 (2H br 6.75 (1H d, J 8.5Hz),

cl op e
LT an nob et h F’?Péhéwfh}o 70(4 r} g?lsc a%{%z (ile)r?} ﬁ)%%rs)rae‘(m & To
a sol ution of 7.68-7.81 (8H, m} 1Hn010bserved
[ 4- ({(2-cyctopr opyJOGm&yrl/a{aa K Rlasorianet hyl ) - 1, 1' - bi phenyl - 3-
yl ] am no} net hyl ) - 2- met hyl phenoxy] acetate (141 ng, 0.28 mmol) in MeOH (2 nl)
and THE (2 m -) atuevvas added 2M NaCOH (1 i, 2 nmol).
The resul tant mxt%g‘ra'gp'\'fvgs?@?tsﬁag [‘i teHypropefay)-thdirbgixidnt s were renoved
in vacuo. The r'@mlmetmwhpmlamtme@ between CH2CI2 (2 x 20 nL) and 2M
HCl (20 nL). The organic sol uti anﬁfs passed t hrough a hydrophobic frit and

g

t he sol vent was renoved, fordin he titde c@npound as a white solid (115
ng). 20 Decenber 200 p /eOH d4) 8: 0.07 (2H, m, 0.50
(2H, dm J 8 Hz), "m, 2.15 (3H, s), 3,89 (2H 1,
J 7.5 Hz), 4.68 (21-1, s), 74(2H s) 6.75 (1 H d, J 8.5Hz), 6.97 (1
H d, J 1.5 Hz), 7.04 (1 H, dd J 8.5 Hz, 2.5 Hz), 7.42 (1 H, br s), 7.50
(1 H brios), 7. 63Tfasdltion of et [8~rr1e||11)/l—4 (Tor@SH7 (B lorgrodthyIHn)t -bigheiiH3not obser ved.
[5 LOMS: m z %élm.ﬁo}b%ﬁ%hen@x;ia‘&etﬁtef(’eaﬁn%é SRRbEin f1eOH (2ml} and THF (2 mL) at room
yl

Met hyl - 4-( {tgﬁ.;%ﬁéfurg ﬂr zgatde M HO(SIS)gE lrr)rno& he resulr()an?su}ﬁluon was stirred for 1 h,

ac e
hen the solvents were removed in vacuo. The residue was diluted with HCI (10 mL) and

extracted with CH,Cl, (2 x 10 mL), followed by EtOAc (2 x 10 mL). The organic solutions were
15 dried (MgSQO,) and the solvents were removed in vacuo affording the title compound as a white
crystalline solid (64.1 mg).
'H NMR (400 MHz; MeOH-d*} §: 0.95 (3H, t, J 7.5 Hz), 1.60 (2H, m), 2.21 (3H, s), 3.42 (2H,
t, J 7.5 Hz), 4.50 (2H, s), 4.56 (2H, s), 6.68-6.75 (2H, m), 6.82-6.88 (2H, m), 6.98 (1H, dd, J 8.5
Hz, 2 Hz), 7.03 (1H, s), 7.21 (1H, 1, 4 8.5 Hz), 7.64 (4H, m), CO;H not observed.
20 LC/MS: m/z 455.9 [M - HI R, 4.4 min.

] am no} et hy

Example 9 ; [2-Methyl-4-({[2-{methyithio}ethyl][4"{trifluoromethyl)-1,1"-bipheny!-3-
Jamino}methyl)phenoxyJacetic acid

A T

25 To a solution of methyi [2-methyi-4-{{{2-(methylthio)ethyl](4'-(trifluoromethyl)-1, 1-biphenyi-
3-yllaminc}methyl)phenoxylacetate (96.4 mg, 0.19 mmol) in MeOH (2 mL) and THF (2 mL) at
room temperature was added 2M NaOH (1 mL, 2 mmo!), The resultant mixture was stired for 16
h, and then the solvents wera removed in vacuo. The residue was partitioned between CH,Cl, (2



CF3 OHOU,ZON\ tO To a solution of ethyl 20 December 2006

[ 2-nmet hyl -4-({propyl [4"-(trifluoronethyl)-1,1"-Dbiphenyl -

yl ] am no} et hyl ) phenoxy] acetate (88 ng, 0.18 nmml) in MeOH (2nl) and THE (2
m.) at room tenperature was added 2M NaOH (1 nL, 2 mmol ). The resultant
solution was stirred for I h, then the solvents were renoved in vacuo. The
residue was diluted with HC (10 m-) and extracted wth CH2G 2 (2 x 10
m.), followed by EtQAc (2 x 10 nlL). The organic solutions were 15 dried
(MgS™) and the solvents were renoved in vacuo affording the title conpound
as a white crystalline solid (64.1 ng).5% H NVR (400 MHz; MeOH-d4) 8: 0.95
(31-1, t, J 7.5 Hz), 1.69 (21-1, m, 2.21 (3H, s), 3.42 (2H, t, J 7.5 Hz),
4.50 (21-1, s), 4.56 (2H, s), 6.68-6.75 (2H, m, 6.82-6.88 (2H, m, 6.98 (1
H dd, J 8.5 xblzml)Znitzin HcVe@RLY Tt orgdnic sélulbh wad bhssdd,thrdudB alydrzphebidtritehd ( 4H,

n): CO2H not 99.553\'; ﬁpas .,erov!!nq'a M%'uoQ#o?dm%%tlgeLMpouﬁ]asa%lloﬂsé}w mdrrln )Exarrpl e 9:
[ 2- Met hyl -4- ({[ 2-, ‘(:lmet hyl t hi 02: % é%trl fl uoromets ¥H y 6phenyl
] am no} et hyl ) phe (Wﬁ Btz QE’P& 5 @R 227 ({3 T A6 ¢ és”‘r% 7& G gtitohn of

met hyl 7.5 Hz), 4.55 (2H, s), 4.67 (2H, s), 6.68 (1H, d, J 8.5 Hz), 6.74 (1H, d, J 7.5 Hz), 6.87 (1H, s), 6.91

[ 2- met hyl - 4- ((ﬁh%ﬁlﬁ&h%ﬁ o)) %Wibbﬂ(m(éﬂﬁd WA RIS b Ja ) hiheny ! -
3y|]amno}meé1M (g(% 0 acet at e 4 ng, 0.19 nmol) in MOH (2 mM-) and
THE (2 ™ -) a iy 8%%%"ure was added 2|v| NaOH (1 'nL, 2 mol). The

resul tant mi xtur éC%@sméZt‘iB??B\defBr“lfﬁm h, and then the solvents were renoved
in vacuo. The residue was partitioned between CH2Cl 2 (2 20 Decenber 2006

67 x 20 m) and %}’Lrlélﬁ; 1?] S{E}:)yuz ;mﬁuym%ﬁﬁd&aﬁcﬁkﬁﬂ PRiIAER-B AR IMAEININ 2

hydropngbl c f éent was renove vacuo affording the'title
conpou Vsﬁ 8W"§6¥1?‘d“i§°4 "H NMR (400 MHz: CDCl3) 5: 2.15 (3H,

s), 2.27 (3H, s), 2.76 (2H t, Psz)366(2Ht,J 7.5 Hz), 4.55

(2H, s), 4.67 (211, s), 68(1 d, J 5&z), 6.74 (1 H d, J 7.5 Hz),
6.87 (1 H s), 69105(1

s), 7.29 (1 H,

observed. LC/MS M N-

, 02(1HdJ8HZ) 7.07 (1 H,
F /4765 (2H, d, J 8 Hz), CO2H not
3 m n.
To a solution of ethyl [4-{{butyl[2-methyl-4'-(trifluoromethy!}-1,1-biphenyl-3-
yllamino}methyl)-2-methylphenoxylacetate (110 mg, 0.21 mmoi} in MeOH (2 mL) and THF (2 mL)
at room temperature was added 2M NaOH (1 mL, 2 mmol). The resultant mixture was stirred for
15 2 h. The solvents were removed in vacuo and the residue was partlitioned between CH:Cls (2 x
20 mb) and 2M HCI (20 mL). The organic solulion was passed through a hydrophobic frit and the
solvent was removed in vacuo affording the title compound as a white solid (103 mg).
*H NMR (400 MHz; DMSO-d® + DCI, 85°C) §: 0.82 (3H, t, J 7.5 Hz), 1.28 (2H, m), 1.42 (2H,
m), 1.88 (3H, s), 2.03 (3H, &), 3.69 (2H, 1, J 7.5 Hz), 4.59 {2H, br ), 4.61 (2H, 5), 6.69 (1H, d, J
20 B.5 Hz), 6.98 (1H, d, 2 Hz), 7.08 ("H, dd, J 8.5 Hz, 2 Hz), 7.21 (1H, d, J 7.6 H2), 7.27 (2H. d, J B
Hz), 747 {14, t, J 8 Hz), 7.72 (2H, d, J 8 Hz), 7.82 {1H, d, J 8.5 Hz), CO,H not observed.
LG/MS: m/z 486.4 [M+H]" R, 4.6 min,

Example 11 : (4-({{2-Methoxyethyl)[2-methyl-4"-(triflucromethy!)-1,1"-hiphenyl-3-
25 yllamino}methyl)-2-methylphenoxylacetic acid

s @j*‘k

To a solution of ethyl [4-({(2-methoxyethyl)[2-methy!-4*-(triflucromethyl}-1,1-biphenyl-3-
yllamino}methyi)-2-methyiphenoxylacetate (500 mg, 0.97 mmol) in THF (6 mL) and MeOH (6 mL)



Exanpl e 10 : 20 December 2006
[4-({Butyl[2-nmethyl' {trifluoronethyl)-1,1"-biphenyl-3-yl]am no)nethyl)-

2- met hyl phenoxy] acetic acid CFA ONOJ ON Q Z To a solution of ethyl
[4-({butyl[2-methyl-4"-(trifluoronethyl)-1.1"-biphenyl - 3-

yl ] am no} net hyl ) - 2- nel hyl phenoxy}acetate (110 ng, 0.21 mml) in MeOH (2 nlL)
and THE (2 nL) at roomtenperature was added 2M NaCH (I nL, 2 mmol). The
resultant m xture was stirred for 1s 2 h. The solvents were renmoved In
vacuo and the residue was partitioned betygen CH2CI2 (2 x 20 nl-) and 2M
HCl (20 nmL). The organic solution was passed through a hydrophobic frit and
the solvent was renoved in vacuo affording the title conpound as a white
solid (103 ng). 'H NMR (400 MHz; DMBO-de + DCl, 85C) 6: 0.82 (3H, t, J 7.5
Hz), 1.28 (2H, "R 29dgd WO P 3”Handihﬁsgw'(agisDlu“fmss)'"edéo'63‘%@fmiemr@aatur% B9 (2H,
t, J 7.5 Hz), 488 {v@Hondentradgd in daced adi@idd with) 2M BCIGBd ¢dradipd wlith GH.Q10 Be broelxiy |
6.98 (1 H d, Jodiohlhs dr%d@&;id;)ﬁdtf@@olv&t &m@ve’ﬂ% va&o@iffordﬂh@ﬂile@émﬂduncgasa] 7.5
Hz) , 727(2H o JU = Az 7.47 (1 H t, J 8 Hz), 7.72 (2H, d, Hz) ,
7.82 (1 H d FEERS H not observed. LC/ NS iz 4864[I\/HrH)' R 4.6
nmin, Exanple 11 : H NMR (400MHz; DMSO-d®) 5: 2.09 (3H, s), 2.14 (3H, 5), 3.05 (2H, m), 3.12 (3H, m), 3.32

[ 4- ({(2 Met hoxyzet, my, l)op 224178y iy t2+dm) 667 thU@ L 0BBLzNYBY A1k, &), 6bo-ple Pyl mB7.125

Y\ } am no} met hylahr 2178k bl RGNRIAR0RE LG A8 96 s BGT F 7 NV LT To

solution of e

[ 4- ({(2- et hoxyet AP SR THIAR AR TR uor ot hyl ) - 1, 1' - bi phenyl - 3-

yl ] andno} net hyl ) - 2- met hyl phenoxy] acetate (500 ng, O. 97 nmmol) in THE (6 m -)
and MeOHi(( 6 nl) ZQEx%ﬁﬁ"fbeﬁ-(@%ylﬁﬁﬁnm&nﬁq%q 1l\af;lin§,2é\4qlg%:mmwtaﬂsizt he
resul tant sol u;ﬂe él{og(rgccie I:or room tenperature m xture was
concentrated in 58 YETEF '8 with 2M HO and extracted with CH2O 2. The
organic solution was dr| d (Na2SO4) and the solvent renoved in vacuo to
afford the title co ound Iess oil (453 mg). 5 "H NWR (400MHz;
DMSO-d6) 6: 2.09 ( b4(\ 05 (21-1, m, 3,12 (3H, m, 3.32
(2H, m, 4.05 (21-1, s) 4.6 | (1H, d, J 8.5 Hz), 6.89 (1 H,
m, 6.99-7.02 (2H, rr) 7.17 (2 rr) T8Z4z1-1, d, J 8 Hz), 7.73 (21-11,
d, J 8 Hz), 12.9 (1 H, s, broad). WO M mz 2188[M+H]+ Rl 4.06 nin.

To a solution of ethyl [4-{{butyryl[4"-(triflucromethyl)-1, 1-biphenyl-3-yljamino}methyl)-2-

methylphenoxylacetate (40 mg, 0.078 mmol} in methano! (2 mL) and tetrahydrofuran (2 mL), was
15 added 2M sodium hydroxide (1 mL). After stirring for 1 h at room temperature the solvent was
removed jn vacuo and the residue acidified with 2M HC), before extraction into ethyl acetate (2 x
15 mlL). The organic solution was dried (MgS0,) and the solvents removed in vacuo to afford the
title compound as a white solid (28 mg).
"H NMR (400 MHz; CDCly) 5: 0.84 (3H, t, J 7.5 Hz), 1.64 {2H, m), 2.08 (2H, m), 2.24 (3H,
20 5), 4.67 (2H, s), 4.84 (2H, s), 6.64 {1H, d, J 8 Hz), 6.98-7.05 (3H, m}, 7.12 (1H, brs}, 7.45 (1H, t,J
8 Hz), 7.55 (3H, d, J 8 Hz}, 7.69 {2H, d, J B Hz), CO;H not observed.
LC/MS: m/z 485.9 [M+H]", R 3.9 min,

Example 13 : [2-Methyl-4-{{{propylisulfonyl)[4'-{trifiuoromethyl}-1,1'-biphenyl-3-
25 yiJamino}methyl)phenoxylacetic acid

FRC Ny

To a solution of ethyl [2-methyl-4-({{propylsulfonyl)[4~(triflunromethyl)-1,1"-biphenyl-3-
ylJlamino}methyf)phenoxylacetate (20 rmg, 0.036 mmol) in MeOH (1 mL) and THF (1 mL) at room
temperature was added 2M NaOH (0.5 mL, 1 mmoi). The resultant mixture was stirred for 2 h.



10 Exanple 12 : 20 December 2006
[4-({Butyryl[4"-(trifluoronmethyl)-1,1"-biphenyl-3-yl]am no}nethyl)-2-

nmet hyi phenoxy}acetic acid JOE _/ HO"ON\ I \ 0O~ CF3 To a solution of
ethyl [4-((butyryl[4 -(trifluoronethyl)-1,1'-biphenyl-3-yl]anino}nethyl)-2-
met hyl phenoxy] acetate (40 ng, 0.078 mml) in nethanol (2 m-) and
tetrahydrofuran (2 nL), was 15 added 2M sodi um hydroxide (1 nL). After
stirring for 1 hat roomtenperature the solvent was renoved in vacuo and
the residue acidified with 2M HCl, before extraction into ethyl acetate (2
x 15 nlL). The organic solution was dri%d (MgS™) and the sol vents renoved
in vacuo to afford the title conpound as a white solid (28 ng) 'H NI\/R
(400 MHz; CDCI3) 5: 0.84 (3H, 1. J 7.5 Hz), 1.64 (21-1, m, é

2.24 (31 1, T1RQoiSnts whrérémbdiiluaci®)and the 84id(edas bartidned gtgen (lfz% (261 L Hz)
6.98-7.05 (BHEfme'Q :"ﬁ,) (‘IlheldrgaRE S(ﬁ}lﬂn v?aslbgss(zcj-thblhghlahyd}ophsbld:'ﬁlband-meSBW(r@H d, J

%1?2 29 m7n69%m@eq:g vacuo. Pur?ﬁcatmn by autoprep ?lpl?(? E(}ﬁgl%tedLDQalg@pelmﬁéZ4§gMn% [ MkH) *,

[ 2- Met hyl - 4{ Glspriopyixsnl2franiD),)duliha 2t & Ao faleaf bIEMRa1gradienkd SEERG P O%T 25

yl Jam no} ”Etﬁb\/r{;]% BNQ% Y RCLE kS 1@Ginel Waeréd sofdhi@ A=011 % HCOIBHEH,O andiolen{ BTo 2

sol ution of low oil {10.7 m

(2- net hyl - 4- Q‘{?’y R B MEF i tHigeompend PP %%”r“i%'ﬁ%?s ay‘femjy 1;%%? s

yl } am no} et hyl )phMﬁdk@ﬂ]M@@@B@@ﬁ(‘Q@(%”@ % ¢ P? T and THE
(1 m) at rogm ek @APSTAdUER, syWas1 fuitled s2MZNAOBI((D 06 J 5, Hz12 ol 99 (1Hilfe’

resul t ant r t M2 mq‘zgemgerzyze(lﬁz HHB T OLReotsol vent s
wer e rem)vedg(Hﬁ f;za‘g’ﬁi QHG{ﬁgebégm)d?u%(\%\gg partiti (()ned between CH2CI 2 (2 x
10 )10 and 98 (10 M.). The organi c sol ution was passed though a

hydr ophobi ¢ fri tLcasred nidezog @R 3.6mi8 renoved in vacuo. Purification by

aut oprep. HPLC conducted on a Supelco ABZ- colum (5m 10 cmx 21.2 nmm
ID), eluting at a flow,r /[ v naminoRiuf 5% B over 5
20 mins and hel F*gprigas /f‘é%"%f“d'ag%omme& I e? Q’ IL',;h(gaIgi\;/lée}ﬁ'lt]%A— gul&%}HcozH In H20
and sol vent Bethylﬁh@@%]!ﬂ@@zwﬂn MeCN. The title conmpound was afforded as a
yel | ow oi | (107rrg) NI\/R(400M—|z CDCI3) 5: 1.06 (3H, t, J 7.5 Hz),
1.93 (211, m, (3H % 04 H n, 4.64 (21-1, s) 4.82 (2H, s),
6.61 (1 H d, J}?o 0 \'(ql dd, J 8.5 Hz, 2 Hz), 7.09 (11-1, d, J

L

To a solution of ethyl [4-({butyl[4™~{trifluoromethyl)-1 ,1-biphenyl-3-ylJamina}sulfonyi)-2-

methylphenoxylacetate (100 mg, 0.18 mmol) in methano! (4mL.) and tetrahydrofuran (4 mL), was
e the solvenl was removed

CF,

15

added 2M NaOH aq. (2 mL). After stirring for 1 h at room temperatur
in vacuo and the residue acidified with 2M HC|, before extraction into ethyt acetate {2 x 20 mL).

20 The organic solution was dried (MgS0,} and the solvents removed jin vacuo to afford the title

compound as a white solid (85 mg).
H NMR (400 MHz; CDCl;) 8: 0.87 (3H, t, J 7 Hz), 1.30-1.45 (4H, m), 2.28 (3H, s), 3.55 (2H,

t,J 7 Hz), 4.78 (2H, ), 6.74 (1H, d, J 8.5 Hz), 7.10 (1H, dm. J 8 Hz), 7.25 (1H, 1, J 2 Hz), 7.39-
7.47 (3H, m), 7.51-7.60 (3H, m), 7.69 (2H, d, J 8 Hz), CO,H not observed.
25 LC/MS: mifz 522.3 [M+H]’, Ry4.5 min,

Example 15 : [2-Methyl-4-({pentyt[4'-{triﬂuoromethyl)-1 ,-biphenyl-3-

ylJaminao}sulfonyl)phenoxyjacetic acid



2 Hz), 7.28 (1 H m, 7.39-7.50 (3H, m, 7.56 (2H, d, 20 Beg¢mbér @88062H, d.
J 8 Hz), CX2H not 10 observed. LM nfz 520.1 (MH', R 3.6 mn. Exanple
14: [4-({Butyi[4' -(trifluoromethyl)-1,1"-biphenyl-3-yi]am no}sul fonyl)-2-
met hyl phenoxy] acetic acid I~ HO SO HO ~~// ~O- NN° CF3 15 To a solution
of et hyl

[4-((butyl[4'-(trifluoronethyl)-1,1" bi phenyl -3-yl]am no)sul fonyl)-2-

met hyl phenoxy] acetate (100 ng, 0.18 mmol) in methanol (4nL) and
tetrahydrofuran (4 nmL), was added 2M NaCH ag. (2 nlL). After stirring for 1
h at roomtenperature the solvent was remd%ed in vacuo and the residue
acidified wwth 2M HCl, before extraction into ethyl acetate (2 x 20 n.). 20
The organic solution was dried (MgSO4) and the solvents renoved in vacuo to
afford the title conmpound as a white;solid (85 nmg). "H NWVR (400 MHz;
CbCl3) 5: 0.87 (3H, t, J 7 Hz), 1.30-1.45 (4H, m, 2.28 (3H, s), 3.55 (211,
t, J 7 Hz), 4.78 (2H, s), 6.74 (11Hj d, J 8.5 Hz), 7.10 (1 H dm J 8 Hz),
7.25 (1 H t, J 2 Hz)y 7.39 7.47 H, 51 7. 60 (31-11, m, 7.69 (2H,
d, J 8 Hz), CO2H not Jpbsgry 25 \LCLAB: 1 522.3 [MH *, R 4.5 mn.
Example 15 : [ 2- I\/E‘f'chyl-4{{ 543[51' | fluoronet hyl )-1, 1' - bi phenyl - 3-

yl ] am no} sul f onyl ) phenoxy] aceti1 ¢ aci O Decenber 2006 70 CF3 O HO-O/

(2 et hyl -4 (et oy By gt ogonss

yl ] ani no) sul f o‘ﬁy’i“?‘ﬁﬁ‘h“ﬁ%&’é/]ea%’ﬂaa%e {79 89rfy!3 rmeiian Mert §2 i) angsT (2 L)t jooand THE
(2 nl) at roonfMessyevas ardded HadoGidde d AVENaOH i redulaniinixiud VBT REred fof 18,
Uacuo. and {ho Leadns o ot ritecub ok e Reliea NERL AN RSl D
(10 nL). The oj';gg'\r?i c Q\gﬁ% P@ﬁ"(ﬁﬁ’%"s E‘g‘%‘é‘ﬁ'sf‘?’?ﬁ%ﬁa’ﬁ“@ W&PB]SH*GBF@WWSP'V@JM the

sol vent removed in vacuo afiording the title compound as a white solid (75 mg).

.
H NMR {400 MHz; MeOH—d“) 5:0.85 (3H, t, J 7.5 Hz), 1.22-1.45 (6H, m), 2.23(3H, s5), 3.60
(2H, t, J 7 H2), 4.81 (2H,s),6.95 {(1H, d, J 8.5 Hz), 7.14 (1H, dm, J 7 Hz), 7.23 (1H,t, J 2 Hz),
10 7.32 (1H, d, J 1.5 Hz), 7.40-7 50 (2H, m), 7.62-7.68 {3H, m), 7.75(2H, d, J 8 Hz}, COzH not
observed.

LC/MS: miz 536.3 [M+H]" R, 4.5 min.

Exampie 16 : [4-({(2—CyclopropyIethyl){4'-(triﬂuoromethyl)-1,1'-biphenyl-a-
15 yl}aminu}sulfonyl)-2-methylphenoxy]acetlc acid

To a salution of ethyl [4-({(2-cyclopropylethyl)[4'-(triﬂuoromethyi}-1 . 1-biphenyl-3-

yl]amino}su[fonyl)-z-methylphenoxy]acetate (156 mg, 0.28 mmol) In MeOH (2 mL) and THF (2

mL) at room temperature was added 2M NaOH aq. {1 mL, 2 mmol). The resultant mixture was
20 stirred for 2 h. The solvents were removed in vacuo and the residue was partitioned between
EtOAc (2 x 20 mL) and 2M HC} {20 mL). The organic solution was dried (MgS0,) and the solvent
was removed /n vacuo. Purification by SPE (5 g aminopropyl cartridge), loading crude material in
CH,CI; and then washing with MeOH, prior to eluting with 5% NH; in MeOH. The 5% NH, in
MeOH extract was concentrated in vacuo and the residue was partitioned between CH,CL (20
mL) and 2M HC) (2 mL). The organic solution was dried (MgSO,) and the solvent was removed in
vacuo affording the title compound as a white solid (64.4 mg).

"H NMR (400 MHz; MeOH-d*) 5: -0.03 (2H, m), 0.40 (2H, m), 0.70 (1H, m), 1.32 (2H, q. J 7

Hz), 2.23 (3H, s), 3.68 (2H, 1, J 7 Hz), 4.82 (2H, 5), 6.96 (1H, d, J 9 Hz), 7.14 (1H, dm, J 8 Hz),

25




was renmoved in vacuo affording the title conmpound as &0Metembet 260675 ny) .
"H NWVR (400 MHz; MeOHd4) 8: 0.85 (3H, t, J 7.5 Hz), 1.22-1.45 (6H, m,
2.23 (3H, s), 3.60 (2H, t, J 7 Hz), 4.81 (2H, s), 6.96 (1 H d, J 8.5 Hz),
7.14 (1 H dm J 7 Hz), 7.23 (1 H I, J 2 Hz), 10 7.32 (1 H d, J 1.5 Hz),
7.40-7.50 (2H, m, 7.62-7.68 (3H, mM, 7.75 (2H, d, J 8 Hz), CO2H not
observed, LCMS: nmz 536.3 [MtH' R, 4.5 mi n. Exanple 16:

[4-({(2-Cycl opropylethyl)[4" -(trifiuoromethyl)-1,1"-biphenyl-3- 15

yl ] am no} sul f onyl ) - 2- net hyl phenoxy] acetlc acid 7 CF3 4l I HO\/OIl S N
O O To a solution of ethyl

[4-(((2-cycl opropyl ethyl)[4'-(trlfluororrethyl)-l, 1' - bi phenyl -

yl ] am no} sul fonyl ) - 2- net hyl phenoxy] acetate (156 ng, 0.28 mmol) In MOH (2
m.) and THE (2248, mat7. 220 eapesabume), nes7 saldrdn)2M ANakdH, 265 HEH1COIR no?
moi ). The re%ge;vggt mxture was 20 stirred for 2 h. The solvents were
renmoved i n vacuo and si due was partitioned between EtQAc (2 x 20 nlL)
and 2M HO (20 mLC)’MSTP(éS?frgdH'nWCR‘éSI”IHl on was dried (MgSO4) and the sol vent
was renoved in vacuo. Purification by SPE (5 g am nopropyl cartridge),

| oadi ng ¢rude nat @hhle 170 (a-fiaH4d4-pAGUHRANNPRETYNBY rithidib-23&inoyindtyn)-2-0
eluting with O/Qh rl%em %{ge cac‘];he 5% NH3 in MOH extract was concentrated
in vacuo and e Pes ] que“has partitioned between CHzZCl12 (20 25 nl) and 2M
HCl (2 nL). The organic $olution was dried (MySO4) and the sol vent was
renoved in vacuo afjfordi the t g conpound as a white solid (64.4 ng).
"H NVR (400 MHz; ,l;@fkbf 4)b-l : ), 0.40 (2H, m, 0.70 (1 H m,
1.32 (2H, q, J 7 Hz), 2.23 (3H, 3 (2H, t, J 7 Hz), 4.82 (2H, s),
6.96 (1 H d, J 9 Hz), 7.14 (1 Mm , 20 Decenber 2006 71 7.24
(1H m, 7.32 (1H, nm) 7.42-7.50 (

7.62-7.68 (3H, m), 7.74 (2H, d, J

7 “l?% CButyl (A9 P b?h@?wﬁm%?%% ey Brarpl e

met hy

[2 nethripteptrelroxtsit 406 mocd-emnel inmethenodg2 rgl) gnd f#*fﬂt'vd@gaﬂ (2 mL), was
10 added 2M sodium hydroxide (2 mL). After stirring for 1 h at room temperature the solvent was
removed in vacuo and the residue was diluted with water (10 mL) and acidified with 2M HCI,
before extraction into CH;Cl, (2 x 40 mL). The organic solution was separated by hydrophobic frit
and the solvents removed in vacuo to afford the title compound as a cream solid (85 mg).
"H NMR (400 MHz; CDClg) 8: 0.95 (3H, 1, J 7 Hz), 1.42 (2H, m), 1.68 (2H, m), 2.28 (3H, s},
15 3.74 (2H, m), 4.65 (2H, s), 4.96 (2H, s), 6.68 (1H, d, J 8.6 Hz), 7.05-7.15(3H, m), 7.75(2H,d, J 8
Hz), 8.15 (2H, d, J 8 Hz), 8.50 (1H, br 5), CO;H not observed.
LCMS: miz 474.0 {M+H]", R4.3 min.

Example 18 : [4-({Butyl[4-{(4-chlorophenyl}pyrimidin-2-yljJamino}methyl})-2-
20 methylphenoxylacetic acid

Uﬁ

To a solution of ethyl [4-({butyl[4-(4-chlorophenyl)pyrimidin-2-yljlamino}methyl}-2-
methylphenoxylacetate (178 mg, 0.38 mmol) in THF (3 mL) and MeOH (3 mL) was added NaOH
(2M; 2 mL) and the resultant mixture agitated for 1.5 h. The mixture was evaporated and acidified
25 with 2M HC, extracted with CH,Cl; (10 mi), EtOAc (10 mL). The aqueous was filtered, the
filtered solids and solvent extracts combined and the solvent removed in vacuo fo afford the title

compound as a white salid (161 mg).




To a solution of ethyl 20 December 2006
{4-[(butyl {4-[4-(trifluoronethyl)phenyl)pyrimdin-2-yl}am no)net hyl] - 2-

t hyl phenoxy}acetate (100 ng, 0.2 mml) in nmethanol (2 nlL) and
tetrahydrofuran (2 nL), was 10 added 2M sodi um hydroxide (2 nmL). After
stirring for 1 h at roomtenperature the solvent was renoved in vacuo and
the residue was diluted with water (10 m-) and acidified with 2M HO '
before extraction into CH2CI2 (2 x 40 nlL). The organic solution was
separated by hydrophobic frit and the solvents renoved in vacuo to afford
the title conpound as a creamsolid (85 nﬁ?) 1H NWR (400 MHz; CDCl,) 3:
0.95 (31-1, t, J 7 Hz), 1.42 (2H, m, 1.68 (2H, m, 2.26 (3H, s), 15 3.74
(2H, m, 4.65 (21-], L%Z 4.96 (2H, s), 6.68 (11-1, d, J 8.5 Hz), 7.05-7.15
(31-1, m), 7.75 (2HNME (450 igHz: pepH df 51609 @1 4,1,7 Hb), 1388 4BIZH, mB.158-1(08 kb, B, S)
002H not  obser #&E(EHLINE3.5 (BHzbrdars) Q. 7/ 4 01-RodoR. Bbdds) g%qnmg 18

[ 4- ({Butyl [ 4- (Aoshb prophen TR 22Vl 1 am nokmet pyl) - o0 3¢ > A2

met hyl phenoxy] @pi%t (ingacEg) bC{)t1)40Héc()~d((.5)r]:‘<§$jkl%blz"“ Q'/’%gks%g}ag“%ﬁlﬁr’ia&ﬁ%ﬁﬁéﬁﬁy d. J

[ 4- ((butyl [ 4- (4-¢Enhlot opheRsYSpyri ni di n- 2-yl ] ami no) met hyl ) - 2-

met hyl phénoxy) acet-&Ms: (Mz280 id-HI'OR3Sml ) in THE (3 nL) and McOH (3 nl) was
added NaOH (2M 2 nlL) and the resultant m xture agitated for 1.5 h. The
m xture was evapo d,acidified 25 with 2M HCl, extracted with CH2Cl 2
(10 nl), EtOAg élgﬂm? ?g?,% qﬂee‘%%’%’ewg"‘?'ﬁf’{“é?f@ﬂ‘f*f“@fwg\enrilpwvcireidw-so| i ds and
sol vent ext r acPamEgiAthUR-aethviehrsoxttoptracic enpved in vacuo to afford the
title conpound as a white solid (161 ng). 20 Decenber 2006 72 H NMR (400
MHz; MeOH-d4) S: O. (3 , 1.38-1.48 (21-1, m, 1.63-1.75 (211,
m, 2.26 (3H s),,8 93 s), 4.7 (2H, s), 4.91-5.09 (21-1,
broad s), 6.81 (1R d, J'8 ) 2 (2H M, 7.50 (L H d, J 6
Hz), 7.61 (21-1, d, J 8.5 Hz), 24 (2 J 8.5 Hz), 835 (1 H d, J 6
Hz) . CO2H not observed. 5 LC/MS: Imz 440 [M#fl]°, R 4.35ni n. Exanple 19;
(4-1((2-Met hoxyet hyl) (4-[4{trifl & onet hyl)phenyl]pyrim di n- 2-

| ) am ng) met hyl ] -2- 1yl noxylacetic acid O ON HO N
yh 2 yl] -l%anf’%ﬁip% Upg'fgyf &—[X;-memoxyethyl){d!—[ti-(triﬂuoromethy[)pheny!]pyrimidin-z-

yl}arnino)melhyl]-z-methyiphenoxy}acetate (80 mg, 0.16 mmol) in methanol (1.5 mL}and
tetrahydrofuran (1.5 mL) was added 2M sodium hydroxide (1.5 mL). The resulting mixture was
stirred at room temperature for 1 h. The solvents were removed in vacuo and the residue was
diluted with water (10 mL) acidified with 2M HCl and extracted ethyl acetate (2x 30 mL). The

organic solution was dried (MgS0,) and the solvents removed /n vacuo, to afford the title
compound as a cream solid (72 mg).

13

1
H NMR (400 MHz; CDCly) 6: 2.26 (3H, s), 3.36 (3H, s), 3.70 (2H, m), 3.93 (2H, m), 4.65

(2H, 5), 5.04 (2H, br s), 6.68 (1H, d, J 8 Hz), 7.04-7.14 (3H, m), 7.74 (2H, d, J 8 Hz), 8.14 (2H, d
J8Hz), 848 (1H, J5 Hz), (COzH not observed),
20 LC/MS : mfz 476.3 [M+H]", R,3.9 min.

Example 20 : (4-{[[4-(4-Chlorophenyl)pyrimidin-2-y!](2—methoxyethyl)amino] methy!}-
2-methylphenoxy)acetic acid

O\@"H\Nj@/a
e

Prepared from ethyl {4-{{[4-(4—chlomphenyl}pyrimldin-2-yi}{2—methoxyethyl) aminc)methyl)-
-methylphenoxy)acetate using the procedure described for Exarmple 18.

O

o7

25
2



|1 a CF3 O 10 To a solution of ethyl 20 December 2006

(4-[ (TZ=met'hoxyet hyl ) {4-[4-(trifluoronethyl)phenyl]pyrim din-2-

yl ) am no) net hyl ] - 2- net hyl phenoxy) acetate (60 ng, 0.16 nmol) in nethanol
(1.5 nL) and tetrahydrofuran (1.5 nL) was added 2M sodi um hydroxide (1.5
m.). The resulting m xture was stirred at roomtenperature for | h. The
sol vents were renoved in vacuo and the residue was diluted with water (10
m.) acidified with 2M HCl and extracted ethyl acetate (2x 30 nL). The 15
organic solution was dried (MpSO4) and the sol vents renoved in vacuo, to
afford the title conpound as a creamsofdid (72 ng). 'H NVR (400 MHz;
CDClI3) 8:2.26 (3H, s), 3.36 (31-1, s), 3.70 (2H, m, 3.93 (21-1, m, 4.65
(2H, s), 5.04 (21-1, br s), 6.68 (1 H d, J 8 Hz). 7.04-7.14 (3H, m, 7.74
(2H, d, J 8 Hz), ‘BMQQMMHzﬂMeoHld‘Ba Iz (3H86) 4832((3H, 1), 3.82 BHHz Y 5.5 Q0283 @ADLt

observed). 20 8 3 ks l;ﬁ Ru3+) Foh; n,*,aje@ H d J55
IRk i s

nme eno’3H & rom e
(4- {[[Z 54 chl or oSy PARIMHHIARB-8my | (2- met hoxyet hyl ) ami no] net hyl) -
2- met hylsphenoxy) acet at e usi ng the procedure described for Exanple 18. 20
362 (20 3 52l 2 Lol Bl b iien Bbrimiga. {56, ).,
s), 6.70 (1 Hhamincim H}_r)henwbeeﬁ?afd (2 H m, 7 18 (1 H d, J 55 H),
7.48 (21-1, d, J 8. 0 ( dJ8 ;_J-Iz),8.35(1H,d,J5.5Hz),
CO2H not observed. : ‘J‘}E 3.89m n 5 Exanple 21 :
{2- Met hyl - 4-[ (pr dfiy1 {4- [ ororret phlefny:_l] pylrl;n?jlg 2{ ¢ NN

p

Prepared from ethyl {2-methyi-4-[(propyl{4-[4-(trifluoromethyl)phenyilpyrimidin-2-
10 yltamino)methyliphenoxylacetate using the procedure described for Example 18.
'H NMR (400MHz; MeOH-d*) 5: 0.96 (3H, m), 1.7 (2H, m), 2.25 (3H, s), 3.63 (2H, m), 4.68
(2H, s), 4.9 (2H, s), 6.75 (1H, dm, J 8 Hz), 7.02-7.24 (3H, m), 7.73-7.84 (2H, m}, 8.21-8.34 (2H,
m), 8.38-8.47 (1H, m}, CO,;H not observed.
LC/MS: miz 460 [M+H]", R, 4.25min
15
Example 22 : {4-[(Butyl{6-[4-{trifluoromethyl)phenyl]pyrazin-2-yi}amino)methyi}-2-
methylphenoxy}acetic acid

S
o,

To a solution of ethy! {4-[{butyl{6-[4-(triflucromethyl)phenyllpyrazin-2-yljamino Jmethyi]-2-
20 methyiphenoxy}acetate (150 mg, 0.3 mmol) in methanol (4 mL) and tetrahydrofuran (4 ml}, was
added 2M NaOH (2 mL). After stirring for 1 h at room temperature the solvent was removed in
vacuo and the residue acidified with 2M HC!, befare extraction Into ethyl acefate (2 x 50 mL). The
organic solution was dried (MgSQ,) and the solvenis removed in vacuo to afford the fitle
compound as a bright yellow solid (115 mag).
25 'H NMR (400 MHz; CDCly) 5: 0.96 (3H, t, J 7.5 Hz), 1.40 (2H, m), 1.66 (2H, m), 2.26 (3H,
s), 3.61 (2H, t, J 7.5 Hz), 4.66 (21, s), 4.73 (2H, 5), 6.68 (1H, d, J 8.5 Hz), 6.98 (1H, dm, J 8.5
Hz), 7.05 (1H, s), 7.70 (2H, d, J 8 Hz), 7.91 (1H, 5), 8.09 (2H, d, J 8 Hz), 8.29 (1H, ), COH not
observed,
LC/MS: m/z 473.9 [M+H)", Ry4.4 min.



Prepared from et hyl 20 December 2006

{2-met hyl -4-[ (propyl {4-[4-(trifluoronethyl)phenyl]pyrimdin-2- 10

yl }am no) net hyl ] phenoxy) acet ate using the procedure described for Exanple

18. '"H NWR (400MHz; MeOHd4) 5:0.96 (3H, m, 1.7 (21-1, m, 2.25 (3H, s),

3.63 (2H, m, 4.68 (21-1, s), 4.9 (2H, s), 6.75 (1 H dm J 8 Hz),

7.02-7,24 (31-1, m, 7.73-7.84 (21-1, m, 8.21-8.34 (2H, n), 8.38-8.47 (1

H m, CX2H not observed. LOMs: niz 460 [MH]', R, 4.25min 15 Exanple 22
{4-[(Butyl{6-[4-(trifluoromethyl )phenyl L%:razi n- 2-yl } am no) net hyl ] - 2-

met hyl phenoxy}acetic acid HAZ N \ N | 3 To a solution of ethyl

{4-[ (butyl (6-[4-(trifluoronethyl )phenyl ] pyrazin-2-yl)am no)nethyl ]-2- 20

nmet hyl phenoxy}acetate (150 ng, 0.3 nmol) in nethanol (4 m-) and

tetrahydrofuran (4 nL), was added 2M NaCH (2 nL). After stirring for I h at

roomtenperature tEhfemstylzveﬂt({mfﬁqammgdhdrﬂnpwﬁq‘,upy.ﬁnmmg,ngh JIES) due

acidified w t hm2fdyibkdnoxfedett geigxtraction Into ethyl acetate (2 x 50 m).

The organic solution was dried (MyS04) and the sol vents renoved |n vacuo

to afford the title gonpoynd as a ght yellow solid (115 ng). 25 "H NMR

(400 MHz; CDCI3) 5:0,/06 U7 E 1.40 (2H, m), 1.66 (2H, m,
2.26 (3H, s), 3.807(2H t\-i/7.5NH)V, 5 (21-1, s), 4.73 (2H, s), 6.68
(1H d J865H), 6.99 (1 H dfi J 8.5 k), 7.05 (1 H s), 7.70 (21-1,
d J 8 H), 7.91 (1 H s), 8.09 (ZH d, J 8 H), 8.29 (1 H s), OO2H not
observed. LCO/MS: mz 473.9 [MH ' NR 4.4 mn. 20 Decenber 2006 74 Exanple

23: [4-(§Butyl [ 6- ¢éa 08k az met h

net h£/| pﬁgngxz} ; &ﬁ Sl W&f@ﬂ?x%{éﬁ%é ﬁzrﬂfq'g%p‘f% yﬁ%@%ﬁ%}m %‘T’B‘@t’)ﬁyl

[ 4- ({butyl [ 6- ‘”‘ﬁg?i‘yﬁaﬁ%‘ﬁ‘w%\)& 9,987 forpallin matfrenelol mbt dngltdtrativdrofuran (1 mL), was
met hyl phenoxyFé‘é?étZMtSed%rB@ydmgldeOI rf19.7 Awaretakind far mﬁth@'ﬂﬂlamﬁe?ﬂtt%)heéagent was

t et r ahydr of ur avapbrbtetiapd thél\@&clueaﬂa@ efn %Mn@gq{'iﬂ'l‘ﬁﬂn n%%ja extrageo( %I-(ifﬁ;{%1 Odﬂ

shaki ng for ture sol ven
r esi due was tﬁﬁgn& 8’5‘%9';]1'““83 i wwmm 4 e sgiveols rorpe) 'QW(CQOboaIIGdrrL)

The or gihi ¢ sBPUYS GAPBAas abrisht veyowsplit@phaibi ¢ frit and the sol vents renpoved
in vacuo to aff or'th NMR (400 MHz; MeOH-d%) 5: 0.98 (3H, t, J 7 Hz), 1.43 (2H, m), 1.69 (2H, m), 2.24 (3H,
§). 241 (3H, 5), 3.72 (2H, 1, J 7.5 Hz), 4.66 (2H, 5), 4.84 (2H, 5), 6.76 (1H, d, J 8.5 Hz), 7.08 (1H,

dm, J 8.5 Hz), 7.13 (1H, ), 7.34 (2H, d, J 8 Hz), 7.92 (1H, s}, 7.98 (2H, d, J 8 Hz), 8.29 (1H, s),
CO:H not observed.

15 LC/MS: m/z 420.2 [M+H]", R,4.2 min.

Example 24 : {4-[((2~Methoxyethylj{ﬁ-[4-{triﬂuoromethyl)phenyl]pyrazin-2v
yl}amino)methylj-z-methylphenoxy}acetic acid

20 To a solution of ethyl {4»{((2-methoxyethyi){ﬁ-[4-(triﬂuoromethyl)phenyl}pyrazin-z-

yl}amino)methyl]-2—methy!phenoxy}acetate (180 mg, 0.32 mmal) in methanol (2 mL) and
tetrahydrofuran (2 mL) was added 2M sodium hydroxide (2 mL). The resulting mixture was stirred
at room temperature for 1 h, The solvents were remaved /n vacuo and the residue was diluted

with water (10 mL) acidified with 2M HC) and extracted with ethy! acetate (2x 30 mL). The

5 i i i
25 organic solution was dried (MgSO,) and the sotvents removed in vacuo, to afford the title

compound as a bright yvellow solid (140 mg).



10 the title conpound as a bright yellow solid (34 ng20 Détddvbey 2006 VHz;
MeOHd4) 8. 0.98 (311, t, J 7 Hz), 1.43 (2H, m, 1.69 (2H, m, 2.24 (3H
s), 2.41 (3H, s), 3.72 (2H, t, J 7.5 Hz). 4.66 (2H, s), 4.84 (2H, s), 6.76
(1 H d J85Hz), 7.08 (1 H,

dm J8.5Hz), 7. 13(1H,s), 7. 34(2H,d, J8Hz), 7. 92( 1H,

s),7.98(2H,d, J8Hz), 8.29(1H,s), CO2H not observed. 15 LC/Ms: nmz 420.2
[MtH ', R 4.2 min. Exanple 24:

{4-1((2- Met hoxyethyl ) (6-[4-(trifluoromethyl)pbenyl}pyrazin 2-

yi }am no) net hyl ] - 2- net hyi phenoxy}acetic é%id O_N OHO(,/ NNCF3 0O 20
Toe solution of ethyl {4-[((2-nmethoxyethyi){6-[4-(trifluoroneth hen | y )p
y ) pyrazin-2- yl}am no)net hyl]-2-nmet hyi phenoxy}acetate (160 ng, 0.32 mmol)
in met hanol (2 nlHnrd4od iatis; @bydrsot.on @q, .2 3130, smass @ddeds.2 Mesoeh (a1, J
hydroxide (2 g}y mﬁzﬁeswézl(ﬂg szb)éEH'f-led%%rﬁ wbasﬁq a2l s BONRLAENE B U e

for 1 h. The sol vent | I'ut’ed
with water (167hf%hHd é&”ﬁ] f'19%9%t8r1072‘ﬁ}1‘ Hde'aﬁ'da 3@)&‘? él:fzg)d—"\’/ﬁ P?fe@%yl acetate
(2x 30 nl). The 2B géan76-3dMthit. ReBmias dried (MySH) and the sol vents
renmoved 4 n vacuo, to afford the title conpound as a bright yellow solid

(140 mg). 20 Dec O : 0 6 (3H s).
3.34 (31-1, s), %’Eﬁ' %&{[B 3 5““&@{&&0’ %’W‘z’ﬁ;iﬁl"%}fﬂ%‘h@g 4.67 (2H,
s), 4.82 (2H, m%TY’p'Be“BBV)t"fPFa‘Hd("{'JE"H’“B")HZ) 7.00 (11-1, dd, J 8. 5 2 Hz),
7.06 (1H m, 7-72(2H d, J 8 , 7.99 (1 H, s), 8.07(2H, d, J 8 Hz),
8.30 (1 H s), COZH not oberved LOMS: mz 476.3 [MH', R, 3.8 min. S
Exanmpl e 25: (4{[ s phenyl - 3-yl ) am no] met hyl ) - 2-
met hyl phenoxy) acetlc aci | A m xture of ethyl

(4-{[ (3-brono- 2- net hyl pheny I)
nmet hyl phenoxy) acetate (90 ng, 0.2
0.23 mmol ),

A mixture of ethyl (4-{f(3-bromo-2-methylphenyl}(butyl)aminc]methyl}-2-

10 methylphenoxy)acetate {90 mg, 0.2 mmot), 4-methyiphenylborenic acid (32 mg, 0.23 mmol},
tetrakis(triphenylphosphine)paliadium {0} {5 mg, 4.32 mmol), sodium carbonate (55 mg, 0.52
mmol} in 1,2-dimethoxyethane (10 mL) and water (5 mL) was heated at 90°C for 18 h under
nitrogen. The reaction mixture was cooled and the solvents removed in vacuo. Purification by
SPE (Cys, 10 @) eluting with 20 mi. each of 5%, 10%, 30%, 50% acetonitrile/water, acelonitrite,

15 MeOH. Furiher purification with SPE (amino propyl, 10 g}, eluted with CHCl, {40 mi.}, CHCI; (20
mL), ether (20 mL), EtOA: {40 ml), MeCH (20 mL), 10%NH;/MeOH (40 mL) afforded the tille
compound as a colourless oil (50mg).

'H NMR {400MHMz; CDCi3) 8: 0.67 (3H, t, J 7i4z), 1.07 (2H, m}, 1.25 (2H, m), 1.91 (3H, s),
2.18 (3H, s), 2.33 (3H, s), 2.72 (2H, m), 3.76 {2H, s), 4.09 (2H, 8), 6.48 (1M, d, J BHz), 6.79-6.90
20 (4H, m}, 7.02 {1H, t, J 7.6Hz), 7.12 (4H, s), CO,H not observed.
LC/MS: m/z 432 [M+H]', R, 4.33 min.

Example 25 ; (4-{[Butyl{2,4"-dimethy!-1,1"-biphenyl-3-yljamino}methy!}-2-
methylphenoxyjacetic acid (Method B)

0
Ao
HO O
C
Ethyl (4-{[butyl{2,4-dimethyl-1,1'-biphenyl-3-yl)aminoimethyl}-2-methylphenoxy)acetate

(12.7 g. 27.6 mmot) was dissolved in THF (210 mL) and water (70 ml) was added, foliowed by 2M
agq. NaOH (61 mL, 122 mmol). The reaction was stirred at room temperature for ¥z hr and then

25



t et r aki s( Mphenyl phosphi ne) pal | adi um (0) (5 ng, 4.32 m20l Decesnbien@@@@mr bonat e
(55 ng, 0.52 mmol) in 1,2-dinmethoxyethane (10 m-) and water (5 nL) was
heated at 90C for 18 h under nitrogen. The reaction m xture was cool ed and
t he solvents renoved in vacuo. Purification by SPE (C,, 10 g) eluting with
20 nL each of 5% 10% 30% 50% acetonitrile/water, acetonitrile, 15 MeOH
Further purification with SPE (am no propyl, 10 g), eluted wth CH2Cl 2 (40
m), CHCI3 (20 nL), ether (20 m.), EtOAc (40 nmL), MeCH (20 ni),
1090NH3/ MeOH (40 m -) afforded the title corrpound as a colourless oil
(50mg). 'H NMR (400MHz; CDCI3) 5: 0.67 (3181, t, J 7Hz), 1.07 (2H m, 1.25
(2H, m, 1.91 (3H, s), 2.18 (3H, s), 2.33 (3H, s), 2.72 (2H, m, 3.76 (2H,
s), 4.09 (2H, s), 6.46 (1 H d, J 8Hz), 6.79-6.90 20 (41H, m, 7.02 (1 H,
t, J 7.5Hz), 7e¥Epoplepio avp a vOBR$# Yo Tharusiensieohas kibtdBiith wher (4&Pmi) MeHIH , R,
?4??8@[ nl (Exz.rrﬁgﬁt@;ib pl—ll?’ \gth 2 at? HCL EtOAc (200 mL) the aqueous Ia er was separaied and

uty hliabtE, n
met hyl phenoxy) gcetl C 'glc}? A Cl(ﬁ/é ?100%% Heﬁffng'@ﬂ”gamfl wre NXR e W'“%‘"ﬁ?ﬂww
(4-{[butyl (2, 4 8('Plﬁé?%}f’”dlmi%“‘mtﬁh%mvotsss'yqf)wahﬁew@rmﬂmqawmtefoam (1.1 g).
- 2- et hylphenoxy) atiéiit (400 MA2 DMSQ-d°)270.6 (BMMIJ)7HAR$.26l285@), Y@Gj{ZHnm)TflEfl &32:10

ol ) - The- 1 catly s 178, k108 et LRI 0 A0 PN Sl e 20
Decenber 2006 vgggr a@d% G @H g2 s ngg%@ti-rsr'?@adfhe suspensi on was

diluted with water (100 nL) and pH adjusted to pH7 with 2Meq HO . Et OAc
(200 m-) the aquamsfplk 2y e@-{BRGHPIRBHLALAANIAY" b-ﬁﬁ@nffﬁﬁ}lﬁﬁtr}%&ﬁgﬁ}t@‘: (2 x

100 nl).gThe cQERiiNGd were washed with brine (200
(Na2S®™4) and conc%ﬁtﬁr gg%gﬁéngc\idacua to give the title conpound as a Whl te

foam (11.1 g). 5 'H &IVR (400 Od) 8:0.79 (3H, t, J 7Hz), 1.20 (2H,

n, 1.36 (2H, m, 2.14 O3H, .21 (34, $), 2.34 (31-1, s), 2.87 (2H,

m, 3.92 (2H, s), "2 647 (2H ] d, J 8Hz), 6.87 (1 H d, J

7.5Hz ), 7.03-7.17 (41-1, n ; , 12.95 (1 H, s, broad). Exanple

26: (4-{[Butyl (4'-fluoro-2- rrethyl blphenyl 3-yl)am no] nethyl }-2- 10
nmet hyl phenoxy) acetic acid HO vO / N Prepared from et hyl

(4-{[ (3- br ono- 2- mekhytbohAN @QW—%L%@%QQ}E%EMUM}&Mo]methyl}-z-

methylphenoxy)acetate and 4-fluorophenylboronic acid using the procedure described for
Example 25 (Method A).
15 "H NMR (400MHz; CDCl3) 3: 0.73 (3H, t, J 7.5 Hz), 1.13 (2H, m), 1.3 (2H, m), 2.01 (3H, s),
2.16 (3H, 8), 278 (2H, t, J 7.5 Hz), 3.84 (2H, 5), 4.17 (2H, s), 6.50 (1H, d, J 8 Hz), 6.85-7.10 (7H,
m), 7.18 (2H, m}, CO.H not obssrved.
LC/MS: m/z 436 [M+H]", R, 4.25 min,

20 Example 27 : {4-{[Butyl{4’-cyano-2-methyl-1,1 “biphenyl-3-yl)amlna)methyl}-2-
methylphenoxy}acetic acid
O
HOJJ\/O ‘::'N
C
Prepared from ethyl (4-{[(3-bromo-2-methylphenyl)(butybamino)methyl}-2-
25

methylphenoxy)acetate and 4-cyanophenylhoronic acid using the procedure described for
Example 25 {(Method A),

"H NMR (400MHz; CDCL) 5: 075 (3H, t, J 7.5 Hz), 1.14 (2H, m), 1.31 (2H, m), 2.03 (3H, 5),
215 (3H, 5), 2.8 (2H, £, J 7 Hz), 3.86 (2H, 5), 4.17 (2H, 5) 6.51 (1H, d, J 8.5 Hz) 6.84-6.89 (2H,



met hyl phenoxy) acet at e and 4-fl uorophenyl boroni c aci d 23 Degeinber poo6edur e
described for Exanple 25 (Method A). 15 'H NMR (400MHz; CDCl,) 8: 0.73
(3H, t, J 7.5 Hz), 1.13 (2H, m, 1.3 (2H, m, 2.01 (3H, s), 2.16 (3H, 5s)
2.78 (2H, t, J 7.5 Hz), 3.84 (2H, s), 4.17 (2H, s), 6.50 (1 H d, J 8 Hz)
6.85-7.10 (7H, m, 7.18 (2H, m, CO2H not observed. LCMs: mz 436 [ MtH|
Rt 4.25 mn. 20 Exanple 27 :
(4{[Butyl (4'-cyano-2-nethyl -1, 1" - bi phenyl - 3-yl ) am no] net hyl ) - 2-
met hyl phenoxy) acetic acid HO' v O N Prepared from et hyl
(4- ([ (3-brono- 2- net hyl phenyl ) (butyi)am @] net hyl )-2 25
nmet hyl phenoxy) acet ate and 4-cyanophenyl boroni ¢ acid using the procedure
described for Exanple 25 (Method A). 'H NMR (400MHz; CDC],) 8: 0.75 (3H,
t, J 7.5 Hz),mpl 1 L By 2t (10« 081 0P 7630H, 8e.s 18 ¥B1(BHa, 5), 2.8
(2H t, J 7 H@b?‘é%l{?%ﬁg%?ﬁéé% Zﬁ 17 (38 s)§6.5 (TR T 3.5 Hz)
6.84- 6,89 (2H° 0 BetSAAEFS0o6 77 m), 6.93 (11-1, s), 7.02 (1H, d, J 8
Hz), 7.11 (1 H, tCME: @zM423 MHAI3R4(12MN-d, J 8.5 Hz), 7.61 (2H, d, J 8.5
Hz), CO H not observed. LOMs: mz 443 [MH}', R 4.13 min. 5 Exanple 28:
(4{[ Butyl (4' - et N NN o TH o] T P i inBletiyd2-
nmet hyl pﬁenoxy) acg?ﬁp‘éﬁﬁ%%%% éﬁ“{awbﬁmgyﬁ;%g%gggl? 92%1&& yl A
(4{[ ( 3- br onpEERNG)PIIREAYE I¢{Dut yI ) ani no} net hyl }- 2- et hyl phenoxy) acet at e
and 4- et hoxyphenyl/gz;oni c acid i ng the procedure described for 10

)

Exanpl e 25 (Method J). *H NVR (40MHz; ODCL3) 8: 0.71 (3H, t, J 7.5 He),
1.11 (2H, m, 1.20 \ 1.997(31- %7 %)y ~2.2 (31-1, s), 2.76 (2H, t, J
7.5 Hz), 3.78 (31-1, s), H, 14 (2H, s), 6.49 (1H, d, J 8.5

(

Hz), 6.82-6.95 (6H m, 7- 1 J77.5 Hz), 7.17 (2H, d, J 8.5 Hz),
CO2H not observed. LCOMS: nfz 44 H', R 4.01 mn. 15 Exanple 29:

(4-[[Butyl (4"- Chll:‘rgfl;a?g f-ro%eéttrz])( l4-{[J(S-t:)l'r;rﬁf%-ngﬁﬂgl‘!eﬁﬁﬁwy?)%A?lgAtmzﬁyl }-2-
methylphenoxy)acetate and 4-methoxyphenylboronic acid using the procedure described for
10 Example 25 (Method A).
"H NMR (400MHz; CDCl3) 6: 0.71 (3H, t,J 7.5 Hz), 1.11 (2H, m), 1.29 (2H, m}, 1.99 (3H, s),
2.2 (3H, 5), 2.76 (2H, t, J 7.5 Hz), 3.78 (3H, s), 3.82 (2H, 5), 4.14 (2H, 5), 6.49 (1H, d, J 8.5 Hz),
6.82-6.95 (6H, m), 7.05 (1H, t, J 7.5 Hz}, 7.17 (2H, d, J 8.5 Hz), COzH not observed.
LC/IMS: m/z 448 [M+H]", R 4.01 min.

$ - -

15
Example 29 : (4-{[Butyl{4'-chloro-2-methyl-1,1"-bipheny!-3-ylJaminc]methyl}-2-
methylphenoxy)acetic acid

O
/U\/o Cl
HO Q
T
Prepared from ethy! (4-{{{3-bramo-2-methylphenyl}(butyl)amino]methyl}-2-
20 methylphenoxy)acetate and 4-chlorophenylboronic acid using the procedure described for

Example 25 (Method A).

"H NMR (400MHz; CDCly) §: 0.71 (3K, t, J 7.5 Hz), 1.10 (2H, m), 1.28 (2H, m), 1.96 (3H, s),
2.15 (3H, §), 2.76 (2H, t, J 7 Hz), 3.8 (2H, s), 4.1 (2H, 5), 6.47 (1H, d, J 8.5 Hz}, 6.8-6.96 (4H, m),

7.05 (1H, t, J 7.5 Hz), 7.14 (2H, d, J 8.5 Hz), 7.28 (2H, d, J 8.5 Hz), CO,H not observed.
25 LC/MS: m/fz 452 [M+H]", R, 4.48 min.

Example 30 : (4-{[(4"-Chlorc-2-methyl-1,1-biphenyl-3-yl)}(2-methoxyethyl)amino]
methyl}-2-methylphenoxy)acetic acid



met hyi phenoxy)acetic acid O HO '"k-10 d N &N Preparodddembert2d6

(4{[ (3-brono-2-net hyl phenyl ) (butyl)am no] net hyl }-2 20 net hyl phenoxy) acet at e
and 4-chl orophenyl boronic acid using the procedure described for Exanple
25 (Method A). "H NWR (400MHz; CDCI3) 5: 0.71 (31-1, t, J 7.5 Hz), 1.10
(2H, m, 1.28 (21-1, m, 1.96 (31-1, s), 2.15 (31-1, s), 2.76 (2H, t, J 7
Hz), 3.8 (2H, s), 4.1 (21-1, s), 6.47 (1 H d, J 85 Hz), 6.8-6.96 (4H, m,
7.05 (1H, t, J 7.5 Hz), 7.14 (2H, d, J 8.5 Hz), 7.28 (2H, d, J 8.5 Hz),
CO2H not observed. 25 LOMs: mz 452 [MrH], R, 4.48 mn. Exanple 30:

(4-{[ (4" -Chloro-2-nethyl-1,1"-bi phenyl - 3- y8| ) (2- met hoxyet hyl ) am no]

nmet hyl } - 2- met hyl phenoxy) acetic acid 20 Decenber 2006 78 HO'" vO\ |I
Prepared from 4-chl orophenyl boroni c acid and et hyl

(4- ([ (3-brono-2-net hyl phenyl ) (2- o~

met hoxyet hyl ) am no r;ﬁt\h)d}- - met hyl phenoxy) acet ate using the procedure
descri bed for Ex | e 25 t hod A). MR (400MHz; CDCI3) 6: 2.03
(31-1, s), 2.16 (31-1, s),=3-QL# 6 Hz), 3.11 (31-1, s), 3.25
(21-1, t, J 6 Hz), 3.92 (2H, s), (21-1, s) 6.53 (1 H d, J 8.5 Hz),
6.84-6.96 (3H, m, 7.0-7.1 (2H, .15 (2H, d, J 8.5 Hz), 7.29 (2H, d, J

8.5 Hz), CO2H not rep&ed Mils-chdrdoMBiyiodofic 4afhnl MEHl a1 Bromd:208. 41 . @-Exafm'e
31 ¢ (42 ([(2, 4 -1 7' s R Bromg:zmatiloeny

met hyl( }- (2[ ( et ﬁ"‘ﬁ“ Jpgi?eznﬁ '%'zsﬁz;”é’i“éﬁjﬂly%'gﬁefﬁgg Wy@ftgtggsivg ths lg‘i)?%;%lszszf@ﬁﬂ for

4- et hyl phenyl ?J?Rtgﬁf)dﬂﬂa Pé#Mand et hyl (4{[(3-bronp-2-nel hyl phenyl ) ( 2-

met hoxyet hyl ) ami nt)nmes rwbiir2 cpeiayh n,%%)@ﬁ%,é)tﬁo@.%&%ﬁ r1g§$d}1fe

d bed f t N 400Nz ' 7153710 (3H,
e e Lr sARORCETRG, 1 LU yol 015 4Ly ST s )
3.29 (21-1, t @My 75{2H. & I R 2943H, da) &+ P Hedtobre8 (1 H, m), 6,9-7. 14
(5H, nm), 7.16 (44/MS:ny3 45400, Rot.os0hiser ved.

10 Example 31 : (4-{[(2,4"-Dimethyl-1,1 “-biphenyl-3-yl)(2-methoxyethyl}amino] methyl}-2-

ethylphenoxy)acetic acid

Hoﬁ\,o@w; S

Prepared from 4-methylphenylboronic acid and ethyl (4-{{{3-bromo-2-melhylphenyt}{2-
memoxyethyl)amino]methy[}-Z-methylphenoxy)acetate using the procedure described for
15 Example 25 (Method A).
1
H NMR (400MHz; CDCl,) 8: 2.10 (3H, s), 2.22 (3H, 5), 2.38 (3H, s), 3.04 (2H, t, J 6 H2),

3.14 (3H, s), 3.28 (2H, t, J 6 Hz), 3.96 (2H, s), 4.27 (2H, s), 6.60 (1H, m), 8,9-7.14 (5H, m), 7.16
{(4H, s), CO,H not observed.

LC/MS: m/z 434 (M+H]", R, 3.94 min.
20

Exampie 32 ; (4—{{(2—Methoxyethyl)(d'-methoxy-2-mefhyi-1,1'-bipheny]-3-
y!]amino]methyl}-z-methylphenoxy)acetic acid

Hoi/o\(i o\



LCIMS: mlz 434 [MH *, Rt 3.94 min. 20 Exanpl e 32; 20 December 2006
(4-{[ (2- Met hoxyet hyl ) (4' - met hoxy-2-net hyl -1, 1' - bi phenyl - 3-
yl ) am no] et hyl } - 2- net hyl phenoxy) acetic acid 0 20 Decenber 2006 79
Prepared from 4-nmet hoxyphenyl boronic acid and et hyl
(4{[ (3-brono- 2- net hyl phenyl ) ( 2-
nmet hoxyet hyl ) am no] net hyl } - 2- met hyl phenoxy) acet at e usi ng t he procedure
described for Exanple 25 (Method A). 'H NMR (400MHz; CDCI3) b: 2.04 (3H,
s), 2.2 (3H, s), 3.01 (21-1, t, J 6 Hz).,,, 3.1 (3H, s), 3.25 5 (21-1, t, J 6
Hz), 3.79 (31-1, s), 3.92 (21-1, s), 4.9 (21-1, s), 6.56 (1 H d, J 8.5
Hz), 6.86-7.09 (7H, m, 7.165 (21-1, J 8.5 Hz), CO2H not observed. LC Ms:
mz 450 [M+tH] {, R, 3.68 m n. Exanple 33 :
(2- Met hyl - 4- ([ ( Pravereth§ém dmethpxyiplichylienrevescid phd ety (#1103 phefrikthgehendi2-
yl ] (propyl ) andted¥RhihdRéenexydtapeiios,)@etbe uGhdihe plbledire Gederidedfor N
Pr epar ed fr%éﬁlg%{“{?ﬁgghpmt hyl ) phenyl boroni ¢ acid and et hyl

e

o R e e o
(400NH2; CDQRIRY, J&: HA). 379 (B4 5113.92 (2H.J). 2 10DH, s1L6.8BK16.21L4 8.5 Ha), 6.507 OA(TEIM, s)
6 50 (11 dosEREpkRbobnd el 1) B8O (20 S S S e T 7 87
(21-1, d. J 8 Hz ’f"’g‘cﬁﬁs"n&*ﬁgb%%%%%ﬁ: LO/MS: iz 472 [MkH +, RL 4.35 min.
20 Exanpl e 34:
T B oot i cspba bt comiy sty )2

180 o hed PR FhtindicfhyRrendlactte o

4- chl or ophe (4{[ (3- brono- 2-

met hyl phenyl) (pr oﬁl\lam’ o] met hyl } - 2- net hyl phenoxy) acet ate using the
procedure descrj,g 9 npl g~ 25.
N

Prepared from 4-(triflucromethyl)phenylboronic acid and ethy! {4-{[(3-bromo-2-
methylphenyl){propyl)aminojmethyl}-2-methyiphenoxy)acetate using the procedure described for
Example 25 {Method A).
15 'H NMR (400MHz; CDCl3) &: 0.7 (3H, t, J 7 Hz), 1.34 (2H, m}, 2.04 (3H, s), 2.16 (3H, s),
2.76 (2H, 1, J 7 Hz), 3.86 (2H, s), 4.2 (24, s), 6.52 (1H, d, J 8.5 Hz}, 6.83-7.1 (5H, m), 7.33 (2H, d,
J 8 Hz), 7.57 (2H, d, J 8 Hz), CO:H not observed.
LC/MS: m/z 472 [M+H]", R;4.35 min.

20 Example 34 : (4-{[(4*-Chloro-2-methyi-1,1'-biphenyl-3-yl){propyljamino]methyl}-2-
methylphenoxy)acetic acid

Prepared from 4-chlorophenytboronic acid and ethyl {4-{[(3-bromo-2-
methylpheny!)(propylyamino]methyl}-2-methyiphenoxy)acetate using the procedure described
25 Example 25.
"H NMR (400MHz; CDCla) 8: 0.71 (3H, 1, J 7 Hz), 1.34 (2H, m), 2.04 (3H, s), 2.17 (3H, 5),
275 (2H, 1, J 7 Hz), 3.85 (2H, 5), 4.21 {2H, 5), 6.5 (1H, d, J 8.5 Hz), 6.83-7.0 (4H, m), 7.07 (1H, 1,
JBHz), 7.16 (2H, d, J 8.5 Hz), 7.292 (2H, d, J 8.5 Hz), CO-H not observed.
LC/MS: m/z 438 [M+H]", R, 4.39 min.



"H NWVR (400MHz; CDCI3) 8: 0.71 (311, t, J 7 Hz), 1.340(Bdcember 2086 04 ( 3H,
s), 2.17 (31-1, s), 2.75 (21-1, It, J 7 Hz), 3.85 (2H s), 4.21 (2H, s),
6.5 (1 H d, J 85 H), 6.83-7.0 (41-1, m, 7.07 (1H, t, J 8 Hz), 7.16
(2H, d, J 8.5 Hz), 7.29 (21-1, d, J 8.5 Hz), CO2H not observed. LC M5 niz
438 (MtH]°, R 4.39 min. 20 Decenber 2006 80 Exanple 35:

(4-([(2,4" -Dinethyl -1, 1" -bi phenyl - 3-yl ) (propyl ) am no] net hyl } - 2-

met hyl phenoxy) acetic acid HOv-O &I1IN 5 Prepared from

4- et hyl phenyl boronic acid and et hyl (4- %5(3- br ono- 2-

met hyl phenyl ) (propyl ) am no] net hyl } - 2- net hyl phenoxy) acet ate using the
procedure described for Exanple 25 (Method A). '"H NVR (400MHz; CDCI 3) b:
0.7 (3H, t, J 7 Hz), 1.33 (2H, m, 2.03 (31-1, s), 2.21 (31-1, s), 2.35
(31-1, s), 2.74 (21-1, t, J 7Hz), 3.85 (21-1, s), 4.19 (2H, s), 6.51 (1H,
d, J 8.5 Hz), 6. 85xa@1p&735( 4412, 4- Dnﬂxﬁthlsr}ﬂ-mp%w( -yblprdpy)ahiSoligthyn-Z- 14 (41-1,
s), CC2H not ohsipresbx jagthﬁc,dMZ 418 [M+H] R, 4.15 mn. Exanple 36:
(4{[ (4" - Fl uoro- 2- et y( - bi phenyl - 3-vyl )(propyl ) am no] et hyl } - 2-

met hyl phenoxy) acet i g] aci d HO 1y O F 15 Prepared from

4-f | uor ophenyl bor amg'Ka d vyl ( - br ono- 2-

nmet hyl phenyl ) (propyl )am n th | }-12- | phenoxy) acetate using the
procedure described for od A). "H NWR (400MHz; CDClI 3) 8:
0.69 (3H, t, J 7 Hz), 131(211 201(31t s), 2.16 (31-1, s), 20
2.74 (2141, J 7 (211 S) (21-1, s), 6.49 (1H, d, J 8 Hz),
6. 83- 3)59 (71-1, Fgﬁ%ﬁareﬁ frgm 4mefylphe ﬁLi?"fOfvfc‘izHaH%?‘h!éB‘s FYERO-2LCI VB: 1z 422
[MtH S, R 4. mgthyﬁlhqnyl)mwmnmowmyl}-z methylphenoxy)acetate using the procedure described for
(4{[(4' Cy anoezmiprhyetdog In).- bi phenyl - 3- yI ) (propyl)am no] net hyl }-2- 25

met hyl phe noxy)  agehieGa@fld. d&diy ¥ o dn T o7 ko), T3V 5! og?:;?ieg) 200 (gH 53)31
2.35 (3H,5), 2.74 (2H, t, J 7THz), 3.85 (2H, 5}, 4.19 (2H, s), 6.51 (1H, d, J 8.5 Hz), 6.85-6.97 (4H,
10 m), 7.06 (1H, t, J 8 Hz), 7.14 (4H, s), CO,H not observed.
LC/MS: m/z 418 [M+H]', R, 4.15 min.

Example 36 : {(4-{[(4"-Fluoro-2-methyl-1 »1'-bipheny!-3-yl}(propyl)amino}methyt}-2-
methylphenoxy)acetic acid

Prepared from 4-fluorophenylboronic acid and ethyl {(4-{[(3-bromo-2-
methyipheny!)(propyl)amino]methy!}-.?—methylphenoxy)acetate using the procedure described for
Example 25 (Method A).

'H NMR (400MHz; CDCly) 8: 0.69 (3H, t, J 7 Hz), 1.31 (2H, m}, 2.01 (3H, s), 2.16 (3H, s),

20 2.74 (2H, J 7 Hz), 3.83 (2H, ), 4.16 (2H, 5),6.48 (1H, d, J 8 Hz), 6.83-7.09 (7H, m), 7.17 (2H, m)
COzH not observed.

LC/MS: m/z 422 [M+H]", R, 4.08 min.

Example 37 : (4-{[(4'-Cyano-2-methy!-1,1 *-biphenyl-3-yl}(propyl)amino]methy!}-2-
25 methylphenoxy)acetic acid

HOLoﬁ/ NH O Sy



Prepared from 4-cyanophenyl boroni c acid and et hyl (4-20 D8cbmbrp2206

nmet hyl phenyl ) (propyl ) am no] net hyl ) - 2- net hyl phenoxy) acetate using the
procedure described for Exanple 25 (Method A). 'H NWR (400MHz; CDCI 3) 8:
0.8 (3H, t, J 7 Hz), 1.43 (21-1, m, 2.22 (6H, s), 2.86 (2H, 1, J 7 5 Hz),
3.99 (21-1, s), 4.57 (2H, s), 6.63 (11-1, d, J 8 Hz), 6.905 (1H, d, J 7.5
Hz), 7.02-7.22 (44 m, 7A1 (2H, d, J 8 Hz), 7.68 (2H, d, J 8 Hz), CQzH
not observed. LOMS: mz 429 [MtH °, Rt 4.01 min. Exanple 38:

(4-1[(4" - Met hoxy-2-nmet hyl -1, 1' - bi phenyl -& vyl ) (propyl)am no] nethyl}-2- 10
met hyl phenoxy) acetic acid 100" JI HO" 'O Cl1 IN 6ra Prepared from

4- met hoxyphenyl boroni ¢ acid and ethyl (4-{](3-brono-2-

met hyl phenyl ) ( pr opy! no] net hyl ace e using the
procedure descri Hjo%“ %98?]"”‘@)%?‘?]9?% %“{"f%‘fﬂf} e%yp(%[@b’?—'f’ (400M—Iz; CDCl 3)
3: 0.7 (3H, tmetlylphempropy)-@@olmatil)-2methylphcdxyfag¢iete gying lie ipgred@¢fesgiped fop 74
(2H, t, J 7 Hedamp2d Budib-al, s), 3.85 (2H s), 4.21 (21-11, s), 6.52 (1 H,

d _J 8 H), 6. 84-1 NE%(%@R}IHZ (EBCA%% %@ﬁ_!fq:l"lljl-ﬁ 1 4‘3#?‘! W%&Zé&-ﬂ'%% H‘:{ ﬁ75 Hz),

CO2H not observed. (([5 I—g]

{ 4- [ (Butyl { 5- HBt3HpI2 5. 450 3H 8 B Ot Wﬁ)pfn%ﬁﬁ*] Byt -3 7 0247 2 (4H m),

yl } am no) et hx41] zR-aes hy)l, phe@dxy ) acel Co.Haot cbsét@l~ NN HO "O N\ | | \ CF3
To a solution of L@WHM:ZQ{WH}J R, 4.01 min.

{4-[(butyl {5-nethyl-6-[4-(trifuoronethyl)phenyl]pyrintdin-4-

yl }am no) net hyl ] - 2- net hyl phenoxy}acetate (190 ng, 0.37 mmol) in nmethanol (4
m.) and 25 t et r afyainpi¢ 8% oA-{{(4U-Mathoxy-ivmsthuldiareRinpanys b arepamios] retwvt2- nl) .

The resyl ti ngméthyipnehexypasti®idid red at roomtenperature for 2 h. The

sol vents were renpvgd in vacuo and the residue was diluted with water (20
m), acidified with)j2MHCl | and extracted etchyl acetate (50 nL). The organic
sol ution was was BT T;ne 0,m)# o ied (MgSX4) and the sol vents
renoved in vacuo, to affigrd. t pound as a white foam (180 np).
20 Decenber 2006 82

Prepared from 4-methoxyphenylboronic acid and ethyl (4-{[{3-bromo-2-
methylphenyl)(propyl)aminolmethyl}-2-methylphenoxy)acetate using the procedure described for
Example 25 {(Method A).
15 "H NMR (400MHz; CDCl3) 8: 0.7 (3H, t, J 7 Hz), 1.33 (2H, m), 2.04 (3H, s), 2.22 (3H, s),
2.74 (2H, t, J 7 Hz), 3.79 (3H, s}, 3.85 (2H, 5), 4.21 (2H, 5), 6.52 (1H, d, J 8 Hz), 6.84-6.98 (6H,
m), 7.06 (1H, t, J 8 Hz), 7.18 (2H, J 8.5 Hz), CO,H not observed.
LC/MS: miz 434 [M+H]", R, 3.88 min.

20 Example 39 : {4-[(Butyl{5-inethyl-6-[4—{trtﬂuoromethyl}phenyl]pyrimidin~4-
yl}Jamino)methyl}-2-methyiphenoxylacetic acid

To a solution of ethyl {4—[(buty[{S-methyl-S-[4—(triﬂuoromethyi)phenyl]pyn’mfdin-tl-
yllamino)methyl}-2-methylphenoxylacetate (190 mg, 0.37 mmot) in methanol (4 mL.) and
25 tetrahydrofuran (4 mL) was added 2M sodium hydroxide {4 mL}. The resuiting mixture was stirred
at room temperature for 2 h. The solvents were removed in vacuo and the residue was diluted
with water (20 mL), acidified with 2M HC! and extracted ethyl acetate (50 ml.). The organic
solution was washed with brine (20 mL), dded (MgSO,) and the solvents remaoved /i vacuo, to

afford the title compound as a white foam (180 mg).



"H NWVR (400 MHz; CDCI3) 6: 0.94 (3H, t, J 75 Hz), 1.20 Oedembey 20D6/0 (21-1,
m, 2-17 (3H, s), 2.26 (3H, s), 3.60 (2H, t, J 7.5 Hz), 4.63 (2H, s), 4.83
(2H, s), 6.68 (1 H d, J 8 Hz), 6.96 (1 H d. J 8 Hz), 7.02 (1 H s), 7.69
(21-1, d, J 8 Hz), 7.75 (211, d, J 8 Hz), 8.71 (1 H, S), CO2H not observed.
LOMS: mlz 488.1 [MH]', R, 3.6 min 5 Exanple 40:
[4- ({Butyl[6-(4-nmet hoxyphenyl)-5-net hyl pyri m di n-4-yljam no)net hyl) - 2-
nmet hyl phenoxyjacetic acid O NN OHOb NN NI I I / O To a solution of
ethyl [4-({butyl[6-(4-nmethoxyphenyl)-5-neghyl pyrim din-4-yl Jam no) net hyl) -
10 2- net hyl phenoxy] acetate (62 ng, 0.13 nmol) in nethanol (2 nL) and
tetrahydrofuran (2 nL), was added 2M sodi um hydroxide (1 nL). After
shaking for | h at‘H“Rﬁ;&%)e erature the solvent was renoved. The residue
was then acidified W MR CEFA-94(1210 th S HD S (. et FAGAH. e 271 Et OAC
(2 x 26 nlL). The=&r@am 8.68¢Hut i 3a Hans.chesihoc.asi(2h shesnan, duises), 6MIGR4), and
the solvents senpyvee @in syacieH @ aff-0rdstdeqtiid n al e
yel | ow solid (58 r{g)MS.%% ask h&?ﬁég% M—iz; tCDaJ:g)f}ZgP%g?@‘g%(g%%f)?ob S |
1.33 (21-1, m, 1.69 (2H m, 2°23°C31"1, s), 2.26 (3H, s), 3.63 (2H t J
7 Hz), 3.84 (31-1, s), 4.66 (21-1, s), 4.88 (2H, s), 6.70 (11-1, d, J 8
Hz),  6.90-7.05 (#saple #):4-RBEGIIERincthoxgphohyBsBetriglyrididdfiihklinofhetnfiEH not
observed. LC Mmthfihten cdidddH ', RtE2.9 min. 20 Exanple 41 :
[ 4- ({Butyl [ 5-net hyl - 6- (4- et hyl phenyl ) pyri m di n-4-yl ] am no) net hyl ) - 2-
met hyi phenoxyj aceti g aci d\Q N*N O N\ \ Prepared from et hyl
[4- ((butyl [ 5-nethyl -J6- (4- | ph&AYTY pyri mi di n-4-yl ] am no) met hyl ) - 2-
met hyl phenoxyj acetnat ev( 58 . OwE26._AnD usi ng the procedure described for
Exanpl e 40. 25 'H NVR (400 MHz; 0.95 (3H, t, J 7.5 Hz), 1.34
(21-1, m, 1.70 (22-1, m, 2.22 1-1, ~&Jp2.26 (3H, s), 2.40 (3H, s),
3.64 (21-1, m, 4.65 (21-1, s), 4-89 (21-1,/s), 6.71 (1 H d, J 8 Hz), 6.95
oy g7 sy Bl gl bbbt oAbt ®
melhylpbhenoxylacetate (62 mg, 0.13 mmel) in methanol (2 mL) and tetrahydrofuran (2 mL), was
added 2M sodium hydroxide (1 mL). After shaking for 1 h al room temperature the solvent was
removed. The residue was then acidified with 0.5M HCI aq. (20 mL}, before exiraction into E1OAe
(Zx25ml). The organic solution was washed with brine, dried {MgS0,} and the solvents

removed in vacuo to afford the title compound as a pale yellow solid (58 mg).

15 "HNMR (400 MHz; CDCly) 6: 0.95 (3H, t J 7.5 Hz), 1.33 (2H, m), 1.69 {2H, m}, 2.23 (3H,
§) 2.26 (3H, s), 3.63 (2H, 1.J 7 Hz), 3.84 (3H, s), 4.66 (2H, 5), 4.88 (2H, 5), 6.70 (1H, d, J 8 Hz),
6.90-7.05 (4H, m), 7.58 (2H, d, J 8.5 Hz), 8.69 {1H, s), CO,H not observed.

LC/MS: m/z 450.2 [M+H]", R, 2.9 min.

20 Example 41 : {4-({Butyl[5-methyl-ﬁ-(4-methylphenyl)pyrimidin-4-yllamino}methyl)-2-
methylphenoxy]acetic acid

Mo T
@ Hﬁ)\@

Prepared from ethyl [4~({butyl{5—rnethyl-6—(4-methylphenyl)pyrimidin—4‘yl]amino}methyi)-z—
methylphenoxylacetate (58 mg, 0.126 mmol) using the procedure described for Example 40.
25 'H NMR {400 MHz; CDCl3) 6: 0.95 (3H, 1, J 7.5 Hz), 1.34 (2H, m), 1.70 (2H, m), 2.22 (3H,
S), 2.26 (3R, &), 2.40 (3H, 5), 3.64 (2H, m), 4.65 (2H, 5), 4.89 (2H, 5), 6.71 (1H, d, J 8 Hz), 6.95

(1H. d, 4 8 Hz), 7.00 (1H, 5), 7.32 (2H,d, J 8 Hz), 7.48 (2H,d,J 8 Hz), 8.70 (1H, s}, CO,H not
observed.



20 Decenber 2006 83 LCl: mz 434.3 [MH ', R 3.1 m n20Deepiler2D06
[4- ({Butyl[6-(4-chl orophenyl)-5-nethyl pyrim di n-4-yljam no}net hyl) - 2-
nmet hyl phenoxy]acetic acid 0 HO" O~ ~ NN- NCO Prepared from et hyl
[ 4- ({butyl [6-(4-chl orophenyl)-5-net hyl pyri m di n-4-yl]am no}net hyl) - 2-
met hyl phenoxy) acetate (98 ng, 0.203 mml) using the procedure described for
Exanple 40. 'H NMR (400 MHz; CDCl,) S 0.95 (31-1, t, J 7 Hz), 1.34 (21-1,
m, 1.70 (2H, m, 2.18 (31H, s), 2.26 (31-1, s), 3.62 (2H, t, J 7.5 Hz).
4.64 (2H, s), 4.85 (2H, s), 6.69 (1 H dgJ 8 Hz), 6.95 (1 H d), 10 7.01
(1 H s). 7.45-7.54 (4H, m, 8.69 (1H, S), CO2H not observed. LC M5 niz
454.2 [MtH ', R 3.5 mn. Exanple 43 :
[ 4- ({Butyl [6-(4-chl orophenyl)-2-pyrazin-2-yljam no}nethyl)-2-
met hyl phenoxy] acekGon/zad3as B+H). RBENNIHO G 15 To a sol ution of ethyl
[ 4- ((butyl [6-(4-chl orophenyl ) pyrazin-2-yl]am no}net hyl) - 2-
nmet hyl phenoxy] ace (468 11 17 o coffla ; .

A pid4e8 [Wﬂutgéﬂé(g 5%@&5?%%}8%424 Dramifd}hethy)-2 Lh

tetrahydrofuranr&Z m.Q was _.a After “stirring for

at room t enpeMEFYIPEEIRNEESEPERt was removed in  vacua and the residue
acidified wwth 1 MHC (5 nL), before extraction into ethyl acetate (2 x 25
20 mL). The organi cfsol ution was dFied and the solvents renoved In vacua to
affordthetitIeHcg Buhd #5 a bili ght | low solid (70 ng). 'H NWR (400
MHz; McOHd4) 8:0.98 (3H, T, J Z\E ) 43 (2H, m, 1.70 (2H, m, 2.23

(3H, s), 3.74 (2H, t, J 6 Hz), 466 (2 , 4.88 (2H, s), 6.77 (L H d, J
8.5 Hz), 7.09 (1 H dd, J 8.5 15 Hz), 7.14 (1 H s), 7.55 (2H, d, J 8.5

Hz), 8. 06- 8. 11 (SH, m, 8.39 (1H, S). CX2H not observed. 25 LCMS : mz
440 [ MeH R 4. Pengjed fropeth @buylj6-(4-chlorophenyl}-5-methylpyrimidin-4-yfJamino}methyt)-2-

[ 4- ({[ 6- (4- Chinethyipilanxylbdepaye (88imy: @204 midrusingthh plocadyre dedeyibgddomErahmedthy| ) -
2- et hyl phenoxy] ag &irGad i é8cHRCEFNSE, (2008, 184 (21, m), 1.70 (2H, m), 2.18 (3H, 5),
2.26 (3H, 5), 3.62 (2H, 1, J 7.5 Hz), 4.64 (2H, s), 4.85 (2H, s), 6.69 (1H, d, J 8 Hz), 6.95 (1H, d),
10 7.01 (1H, s), 7.45-7.54 (4H, m), 8.869 (1M, s), CO.H not observed,
LC/MS: m/z 454.2 [M+H]", R, 3.5 min.

Example 43 : [4-{{Butyl[6-(4-chiorophenyl)-2-pyrazin-2-ylJamino}methyl)-2-
methyiphenoxyjacetic acid

To a solution of ethyl [4-({bulyl[6-(4-chlorophenyl)pyrazin-2-yllamino}methyl}-2-
methylphenoxylacetate (78 mg, 0.17 mmol) in methanol (2 mL} and tetrahydrofuran (2 mL}, was
added 2M NaOH {1 ml). After stirring for 1 h at room temperature the solvent was removed in
vactio and the residue acidified with 1M HCI (5 mL), before extraction into ethyl acetate {2 x 25

20 mL}. The organic solution was dried and the solvents removed in vacuo to afford the title

15

campound as a bright yellow solid (70 mg).
'H NMR (400 MHz; MeOH-d*) §: 0.98 (3H, t, J 7.6 Hz), 1.43 (2H, m), 1.70 (2H, m), 2.23
(3H, 8), 3.74 {2H, t, J 6 Hz), 4.66 (2H, 5), 4.88 (2H, s), 6.77 {1H, d, J 8.5 Hz), 7.09 (1H, dd, J 8.5,
1.5 Hz), 7.14 (1H, s), 7.55 (2H, d, J 8.5 Hz), 8.06-8.11 (3H, m), 8.38 {1H, s), CO,H not observed.
25 LC/MS : m/z 440 [M+H]", Ry 4.3 min.

Exampie 44 : [4-({[6-{4-Chlorophenyl)pyrazin-2-yi][2-{methyloxy)ethyljamino}methyl)-
2-methylphenoxylacetic acid



HO\ ' C Using ethyl 20 December 2006
[4- ({[6-(4-chl orophenyl)pyrazin-2-yl][2-(nethyl oxy)ethyl]am no)nethyl)-2-
nmet hyl phenoxy] acetate (81 ng, 0.17 nmol) and the synthetic procedure
described for Exanple 43, to afford the title conmpound as a bright yellow
solid (77 mg). 5 '"H NWR (400 MHz; MeOHd4) 8: 2.19 (3H, s), 3.30 (3H, s),
3.65 (2H, t, J 5 Hz), 3.91 (2H, t, J 5 Hz), 4.63 (2H, s), 4.92 (2H, s),
6.73 (1 H d, J 85 Hz), 7.07 (1 H d, J 8.5 Hz), 7.11 (1 H s), 7.51 (2H,
d, J 85 Hz), 8.03 (211. d, J 8 Hz), 8 144 s), 8.36 (1 H S), CO2H not
observed. LO/MS : niz 442.1 [MH ', b mn 10 Exanpl e 45 :
{2-Met hyl -4-[ (propyl {6-[4-(trifl uororret hyI ) phenyl ] pyr azi n- 2-
yl }am no) et hyl ] phenoxy}acetic acid N Q NN HO F Using et hyl
{2-methyl -4-[ (propyl {6-[45(trifluorehethyl)phenyl]pyrazin-2
yl ) am no) net hyl | phegoxy} a te (Sgng,l 0.12 nmmol) and the synthetic
procedure descri bed e’ M3, afford the title conpound as a
bright yell ow soligy (50 ng). A MeOHd') 8: 1.01 (3H, t, J
7.5 Hz), 1.76 (2H, m, 2. 23 (3H ), 3. 72 (2‘?—1 t, J 8 Hz), 4.66 (2H, s),
4.90(2Hs)678(1HdJ8@\Hz)710(111dJ8 Hz)715(1H
s), 7.85 2Hdt£$ S) 8.46 (1 H,
S), CC2H not obsery&d e”’[’@ f‘ﬂg"“Cr\’ﬂ‘%ph%w)yiazf‘ﬁﬂymf‘(mmwt’xl)e'ﬁ’f”ﬁm'”"lﬁ‘@thﬁkérrpI e 46:
(2- Met hyl - 4- { [ fp8thrisehyi]a@tdtalB( ol o 17uanaireet try s)nfhetayddedye dastridpaforExample
gg}bgr opyl )ﬁml 50 o Ebla e B@RDUINAE 8 biidht RidwkolNy mbO F - F F 20 Decenber 2006
i ng et hy

(2- met hyl*- 4- { [ ( 5- nECR NG MPEHD G St kY PP RERDI FERF ks b 291 @H. ¢
yl) (propyl) am holifet Wﬁ*}f P98 X3 Bc&T B, ¢ 158 Haly7-00(1820, HE6IHR). AAH(1Hhe, 7.51
procedur e desceHhedsbor), aExampbeaMJ 8a4 aff O akst(ine, sf icid enstorgaend as a white

solid (145 ' 4 6) 8 0.87 (31-1, t, J 7 Hz), 1.71
o r’r)( > %)(3HLCF;N§\§?AJZQQ1W@] RMBEQ;46) ( )

10 Example 45 : {2-Methyl-4-[(propyl{6-[4-{trifluoromethyl)phenyl]pyrazin-2-

yl}amino)methyllphenoxy}acetic acid

M@Agc:@F

Using ethyl {2-methyl-4-{{propyl{6-{4-(trifiuoromethyl)phenyl]pyrazin-2-
yllamino)methyllphenoxy}acetate {56mg, 0.12 mmol) and the synthetic procedure described for
15 Example 43, to afford the title compound as a bright yeliow solid (50 mg).
'H NMR (400 MHz; MeOH-d*) 5: 1.01 (3H, t, J 7.5 Hz), 1.76 (2H, m), 2.23 (3H, 8}, 3.72 (2H,
t, J 8 Hz), 4.66 (2H, s), 4.90 (2H, s), 6.78 (1H, d, J 8.5 Hz), 7.10 (1H, d, 1 8.5 Hz), 7.15 (1H, s),
7.85 (2H, d, J 8 Hz), 8.15 (1H, s}, 8.28 (2H, d, J 8 Hz), 8.46 (1H, s), CO,H not observed.
LC/MS : m/z 460.1 [M+H]", Ry4.1 min.
20
Example 46 : (2-Methyl-4-{{{5-methyl-6-[4-{trifluoromethyl}pheny{lpyrimidin-4-
yiH{propyl)amino]methyl}phenoxy)acetic acid

WY
9]

. N
o §




5s), 3.51 (2H, m, 4.69 (2H, s), 4.87 (2H, s), 6.80 24 Ddcethbed 2806 Hz),
7.08 (111, d. J 8.5 Hz), 7.13 (1 H, s), 7.88 (21-1, d, J 8 Hz), 7.97
(21-1, d, J 8 Hz), 8.77 (1H, s), CO2H not observed. LM : nliz 474.2
[MtH ', R 3.5 mn. Exanple 47 :

(4-([[6-(4-Chl orophenyl)-5-nethyl pyrim di n-4-yl] (propyl)am no]rnethyl}-

2- met hyl phenoxy)acetic acid N\N O N HO CA Using ethyl

(4-{[[6-(4-chl orophenyl)-5-net hyl pyrim di n-4-yl](propyl)am no] net hyl }-2-
met hyl phenoxy) acetate (116 ng, 0.25 mmol )gsand the procedure described for
Exanple 40 to afford the title corrpound as a white solid (56 ng). 15 'H
NVR (400 MHz; DIVISOd6) 8: 0.86 (31-1 t, J75Hz) 169(2H m, 2.16 (3H,
s), 2.18 (31-1, i?z s), 4.87 (2H,
s), 6.79 (1 H, d, 3'”%6"33" é’e‘“ﬁ“ﬂi@ Tai“YIrF “d"‘““j“"g’e%Y'HE‘;"V'IPYV'“'TQ 1 H s), 7.68
(4H, m, 8.75 )ﬂ}mrqwl)@)IHOle&phnmxy)e@@&r(vwg D@2 NBol) amifiizedpderedurg NAskd]bdd foR, 3. 3
mn. 20 Exanplmadfe 20 (onﬁM'&rlaYile'cﬂam{)&ﬁw@am%Wlsoli@'('l(xlé?ﬂ"gr?t hyl phenyl ) pyri m di n- 4-

yl'] (propyl)am noj I

ethyl (2-methyl-4 gfgt ki '}Otghmﬁro[éé{?@gﬁe 0%7?% W ﬂ#‘d"’nzi B, 12 4R

yl 1 (propyl )am5h§]5 W}‘*ﬁﬁ%%ﬁ)y %@ﬁeﬂ)éﬂﬁw rfivg“”t)"‘lil7 Ottt . BhelHEe!3 (1H,
procedur e deseci, i7izecH, ar) s 25, /Branm e sdb) tea7 afH, ey dotHhet dtiséd@. conpound as a
white solid (20 nppus Hfg\ﬂﬁzq,&% M%m,pNBOdS) 5: 0.87 (3H, t, J 7.5 Hz),
1.71 (2H, m, 2.17 (31i-1, s), (3H, s), 2.41 (3H, s), 3.55 (2H, t, J
7.5 Hz), 4.69 (2H, s), 490(2H s) 6.80 (1 H d, J 85 Hz), 7.08 (1H,
dd, J 8.5, 1.5 I—|z§-’.(ﬂ"wel@ =({1-{[lq;(4§)ﬂ,0rOPhem!)@mtwlpyﬂirfeiiﬂ-li-)ilJ{PfPPSle(*mimefdyl}-J 8
Hz), 8.76 (1 BhmdfypHepadh4tofic acabserved. 20 Decermber 2006 86 LC/MS @ nlz
420.2 [MtH +, R, 2.9 nmin,Z Exanple 49:

(2- Met hyl - 4-{[{5- rrethyl -6 4 (rret yT‘ y)phenyl]pyr| i m di n-4-

yl } (propyl )am no]

HO

Using ethyl (4-{[[6-(4-chiorophenyl}-5-methylpyrimidin-4-yl)(propyl}aminoimethyl}-2-
methylphenoxy)acetate (116 mg, 0.25 mmol} and the procedure described for Example 40 to
afford the title compound as a white solid (56 mg).

15 "H NMR (400 MHz; DMSO0-d®) 5: 0.86 (3H, 1, J 7.5 Hz), 1.69 (2H, m), 2.16 (3H, 5), 2.18 {3H,
s), 3.52 (2H, t, J 7.5 Hz), 4.68 (2H, s), 4.87 (2H, s), .79 (1H, d, J 8.5 Hz), 7.08 (1H, d, J 8.5 Hz),
7.12 (1H, s), 7.68 (4H, m), 8.75 (1H, s), CO;H not observed.
LC/MS : m/z 440.1 [M+HJ, R, 3.3 min.

20 Example 48 : (2-Methy!-4-{[[5-methyl-6-(4-methylpheny)pyrimidin-4-
yi}{propyl)aminoimethyl}phenoxy)acetic acid

NN
l
HC S
Using ethyt (2-methyi-4-{[{[5-methyl-6-(4-methyiphenyl)pyrimidin-4-
yH{propyl)amino]methyl}phenoxy)acetate (50 mg, 0.11 mmal) and the procedure described for

25 Example 40 to afford the title compound as a white solid (20 mg).
'H NMR (400 MHz; DMSO-d®) 5: 0.87 (3H, {, J 7.5 Hz), 1.71 (2H, m), 2.17 (3H, s), 2.18 (3H,
s), 241 (3H, s), 3.55 (2H, 1, J 7.5 Hz), 4.69 {2H, s), 4.90 (2H, s}, 6.80 {1H, d, J 8.5 Hz}, 7.08 (1H,
dd, J8.5, 1.5 Hz), 7.13 {1H, 5), 7.41 (2H,d, J 8 Hz), 7.55 (2H, d, J 8 Hz}, 8.76 (1H, s), COH not
observed.




NN O HO O 5 Using Ethyl 20 December 2006
(2- met hyl - 4- {[ {5- net hyl - 6- [ 4- (et hyl oxy) pheny! ] pyri mi di n- 4-

yi ) (propyl)am no) net hyl } phenoxy) acetate (60 ng, 0.13 mmol) and the
procedure described for Exanple 40 to afford the title conpound as a white
solid (42 nmg). 'H NWR (400 MHz; DMBO-d6) b: 0.87 (3H, t, J 7.5 Hz), 1.72
(2H, m, 2.18 (3H, s), 2.19 (31-1, 10 s), 3.55 (2H, t, J 7.5 Hz), 3.86
(311, s), 4.69 (2H, s), 4.91 (2H, s), 6.80 (1 H d, J 8 Hz), 7.09 (1 H,

dd, J 8, 1.5 Hz), 7.12-7.19 (3H, m, 7.62g2H, d, J 8.5 Hz), 8.75 (1 H, s),
CO2H not observed. LCM5S : mz 436.2 [MH ', R 2.8 min. Exanple 50:
{4-1(Butyl {6-[4-(trifluoronethyl)phenyl]pyrazin-2-yl}amno)nethyl]-2- 15

et hyi phenoxy}aceti L d, HOF F F Using ethyl

{4-[ (butyl (6-[4- (t%@%u%ﬁ?%?@%%éﬁﬂr} pyrazi n-2-yl }am no) met hyl ] -2

et hyt phenoxy}acetate (50 ng, 0.10 nmol) and the procedure described for
Exarrpl e 40 to af f ofdmptela : (2-Mdteyl S qHPOEMhE- @{s-{uaetby:b@bﬁher)(ﬁimedﬁ:ﬂi-i d (45 ng).
20 ' H NVR (400yuwb%pyz%%a@mysﬁ,hepox%%cétédc. J 7.5 HZ) 1.09 (3H t, J 7.5
Hz), 1.36 (2H, m, 1.60 , H q, J 7.5 Hz), 3.62 (2H, t, J
7.5 Hz), 4.65 (2H, s), 4. 7 (2H /\ﬁ 76 (1H, d,

J8Hz), 7. 03( 1H, dd, J8Q2 , H, d, J8FE),8.13(1H,s),8.26(2H,d,J8
Hz), 8.46 (1H, s), éQZH n bsque : - mz 488.3 {MtH', R 4.4 mn.

25 Exanpl e 51: HO
{2-Ethyl -4-[(2- nethyloxyethyl){6 [ 4- (tr|fIuoronethyl)phenyl]pyra2|n 2-

| }am no) net hyl heno acetjc id 20 Decenber 2006 87 N
yI} ) yl) p é%}l (2- methyl-4-{[{5-methyl -6-{4-(methyloxy)phenyl)pyrimidin-4-

yI}(propyI)amlno]methyl}phenoxy)acetate {60 mg, 0.13 mmol) and the procedure described for
Example 40 to afford the title compound as a white solid (42 mg).
'HNMR (400 MHz; DMSO-d% 5: 0.87 (BH,t, J7.5 Hz), 1.72 (2H, m}, 2.18 (3H, 5), 2.19 (3H,
10 s), 3.55 (2H, 1, J 7.5 Hz), 3.86 (3H, s}, 4.69 (2H, s), 4.91 (2H, 5), 6.80 (1H, d, J 8 Hz), 7.09 (1H,
dd, J 8, 1.5 Hz), 7.12-7.19 (3H, m), 7.62 {2H, d, J 8.5 Hz), 8.75 (1H, s), COzH not observed.
LCIMS : miz 436.2 [M+H]", R, 2.8 min.

Example 50 ; {4-[(Butyi{6-[4-(triﬂuoromethyl)phenyl]pyrazln-z-yi}amino)methyl]-z-
15 ethylphenoxylacetic acid

: I
)L/OEDAN u@
§ &

Using ethyl {4—[(butyl{B—[4—(triﬂuoromethyl)phenyl]pyrazin—Z-yI}amino)methyl]-z—
ethyiphenoxy}acetate (50 mg, 0,10 mmol) and the procedure described for Example 40 to afford
the title compound as a bright yeliow solid {45 mg).

20 'H NMR (400 MHz; DMSO-d®% 5: 0.91 (3H,t, J 7.5 Hz), 1.09 (3H, ¢, J 7.5 Rz), 1.36 (2H, m),
1.60 (2H, m), 2.56 (2H, g, J 7.5 Hz), 3.62 (2H,t, J 7.5 Hz), 4.65 (2H, s}, 4.77 (2H, s), 6.76 {1H, d,
J 8 Hz), 7.03 (1H, dd, J 8,2 Hz), 7.13 (1H, 5), 7.85 (2H, d, J 8 Mz}, 8.13 (1H, s}, 8.26 (2H, d,J 8
Hz), 8.46 (1H, 5), CO:H not observed.
LC/MS : mfz 488.3 [M+H]", R;4.4 min.

25

Example 51: {2-Ethyl-4-[(2-methyloxyethyl){G-[4-{triﬂuoromethyl)phenyl]pyrazln-2—
yilamino)methyljphenoxy}acetic acid




HO NJ' F F Using ethyl 20 December 2006

{2-ethyl -4-[(2-nmet hyl oxyethyl ) (6-[4-(trifluoronethyl)phenyl]pyrazin-2-

yl }am no) net hyl j phenoxy) acetate (48 ng, 0.09 nmol) and the procedure
described for Exanple 40 to afford the title conpound as a bright yellow
solid (40 mg). 5 '"H NWR (400 MHz; DVMSO-d6) 8: 1.09 (3H, t, J 7.5 Hz), 2.56
(2H, g, J 7.5 Hz), 3.26 (3H, s), 3.60 (2H, t, J 5.5 Hz), 3.84 (2H t, J
5.5 Hz), 4.65 (2H, s), 4.80 (2H, s), 6.76 (1 H d, J 85 Hz), 7.03

(111,dd, J8.5, 2Hz). 7. 13(1H,d, J2Hz), 7. 84(£H, d, J8. 5Hz) , 8. 16( 1H, s), 8. 26(2H, d, J8
.5 Hz), 847 (1 H s), CXR2H not observed. LCOMS : mz 490.3 [MtH', R 3.9
mn. 10 Exanple 52 :

[ 4- ({Butyl [ 5- net hyl - 6- (4- et hyl phenyl ) pyri m di n- 4-yl ] am no} net hyl ) - 2-

et hyl phenoxy] acetic acigd C N'' >"N N-J~ HJO Usi ng et hyl

[4- ((butyl [5-nethyl-6-(4- i mdi '
et hyl phenoxy] acet gt e
Exanple 40 to aff

cgnpo as_a colourless oil (39 ng). 'H
NVR (400 MHz; CDBEI3) 8: 0.95 ( t, 5 ), 1.19 (3H, t, J 7.5 Hz),
1.34 (2H, m, 1.70 (2H, m, 2021(3H s) E .40(3H, s), 2.69 (2H, g, J 7.5
Hz), 3.65 (2H, t, J 7.5 Hz), 4.6 (2H, s), 4.89 (2H, s), 6.71 (1 H d, J 8
Hz), 6.95 (1 H, wding dthd {Fahy-4-f2-08th{idxytihy 6H4-(1TuBBmERphahyipdra8n-Blz) , 7. 46 20

)
(§/|I+_||—|] J 8 @Qnmojﬁxe%%]pg%no@%ac%i)ate (48R0 B8 B SR R oced el hddBrived fbF Exaftpid. 3
4-({ But | 24°rf%f‘fﬁ’gﬂ ““%HB’(C?'P?%’P%%?F&H%‘FH?)'PYS‘T" #0m phenyl - 3-
] ani mo AN fonym NMR{416tNEE DHEDICY 5] 1SaBH, & JIS HE), 206 ¥t erie HAGHS (3188).0 ~OS
N HO F  (J\3d0 b1, Wi 981384l (2, 1, 4 5.5 Hz), 4.65 (2H, 5), 4.80 (2H, 5), 6.76 (1H, d, J 8.5 Hz), 7.03
4 ({butyl [2(1ﬂecfdh)’4 B bhb by 'H”S’ QE!L E»éﬂzn La Y 52 PRERYI, 35 ¥bd @RI Nobsul fonyl)
Hz), 8.47 (1H, s), CO;H not observed.
LC/MS : mfz 490.3 [M+H]", R;3.9 min.

[ ty
yl o}
/
[

10
Example 52 : [4-{Butyl[5-methyl-6-(4-methylphenyl)pyrimidin-4-ylJamino}methyl}-2-
ethylphenoxy]acetic acid

Using ethyt {4-({butylj5-methyl-6-{4-methylphenyl)pyrimidin-4-yllamino}methyl)-2-
15 ethylphenoxylacetate (46 mg, 0.10 mmol} and the procedure described for Example 40 to afford
the tile compound as a colouriess oil (33 mg).
TH NMR (400 MHz; CDCls) 5: 0.95 (3H, t, J 7.5 Hz), 1.19 (3H, 1, J 7.5 Hz}, 1.34 (2H, m),
1.70 (2H, m), 2.21 (3H, s), 2.40 (3H, s), 2.69 (2H, q, J 7.5 Hz), 3.65 (2H, , J 7.5 Hz), 4.66 (2H, s),
4.89 (2H, 5), 6,71 (1H, d, J 8 Hz), 6.95 (1H, d, J 8 Hz), 7.03 (1H, s), 7.32 (2H, d, J 8 Hz), 7.46
20 {2H. d, Jd 8 Hz), 8.73 (1H, s}, CO;H not observed.
LC/MS : miz 448.3 [M+H]', R3.2 min

Example 53 : [4-{{Butyl[2-methyl-4'-(trifluoromethyl)-1,1"-biphenyl-3-
yljamino}sulfonyl}-2-methylphenoxylacetic acid



met hyl phenoxy] acetate (15 ng, 0.03 nmol) and the proediweentes20dfed f or
Exanple 40 to afford the title conmpound as a colourless oil (13 ng). 5 'H
NVR (400 MHz; CDCI3) 6:0.87 (3H, t, J 7 Hz), 1.22-1.55 (4H, m, 2.26 (3H,
s), 2.33 (314, s), 3.20 (1H, m, 3.74 (1H, m, 4.80 (21-1, s), 6.68 (1 H,
dd, J 7.5, 1.5 Hz), 6.79 (11-1, m, 7.10-7.21 (21-1, m, 7.46 (2H d, J 8
Hz), 7.54 (2H, m, 7.69 (21-1, d, J 8 Hz), COZH not observed. LM : mz
536.3 [MtH', R14.3 min 10 Exanpl e 54:

[ 2- Met hyl -4{{(propyl sul fonyl)[4"'-(trifluo¥onmet hyl)-1,1"-bi phenyl - 3-

y4am no} net hyl ) pheoxy] acetic acid HO QiS\ F O F F Using ethyl

[ 2-ethyl -4-(((prroopyl sul fonyl)[4'-(trifluoronethyl)-1,1"-biphenyl -

yl ) am no} et hyl ) pheoxy] acetate (65 ny, 0.12 mml) and the procedure .
descri bed for Exanple 40 ©oLaf ( the title conpound as a yellow solid
(56 ng). 'H NWR (40 3y . t, J 7.5 Hz), 1.12 (31-1,

t, J7.5Hz), 1,93 (2H, : ( S Hz), 3.05 (2H, m, 4.65
(21-1, s), 4.84 (2P1, s), 6.63 L H, %5 Hz), 7.05 (1H, d, J 8.5
Hz), 7.07 (1 H s), 7.29 (1 H, : 7.40-7.50 3H, nm), 7.56 (21-1, d, J 8
Hz), 7.68 (2H, d, J 8 Hz), CO2H hot observed. 20 LCMS : mz 534.2 tMH,
RL3. 9 m n Exanpl e Ushg ethyi [4-({butyl[2- methyl-4'-{trifluoromethyl)-1,1-biphenyl-3-yllamino}suifonyl)-2-

[4-({Butyl[6- (,ﬂetﬁmh@ﬁogﬂ%&yé (5 Mg, fﬁfﬁsh%lo )éﬁd tmz Biffre Yibok U8 ?H?k;m%ptwolo Aord
et hyl phenoxy] ag C NN, 1 Usi ng

2
ethyl [4-({but y'f%t%(:‘f'ﬂp"é'ﬂ‘i’% Dﬁ%’ﬁ’sﬂ" (B thyI pyri ni di n- 4- yI ] am no} net hyl) - 2-
et hyl phefoxyj acet &t BMREAD0rz ODQB S1PATI(GH, AR Hzhe 2p11 66 ediumb 2@e £k $)odB (Bbr
Exwzm()lélgoml\J/th 0 @ffore, rﬁ)hﬁmtiﬁ Ing 4%@0@66@@@&@#9;&@ %7@! 1H, (1{;3%7 1gg)|_zlz1) 5'H
1% (21 m B 4 i%*% e ZoTeE s pontortBohenas [0 T80
(21-1, t, 8 Hz) LoOMSsmig BHAMEN. Re.9p" (2H, s), 6. 71 (1 H d, J 8 5 Hz),
6.93 (1 H, d J 8.5 Hz), 7.02(111,s), 7.45-7.55 (4H, n), 8.69 (1 H s),
C2H ngp obser Vegyankdtt 5B 2 mbthfi-448 R opytd Mshy[a(Biiuddorfet i iih, 1 biphenyl-2.

vilamino}methyljpheoxylacetic acid

Using ethyl [2-ethyl-4-({{propylsulfonyl)[4*-(trifluoromethy!)-1,1"-biphenyl-3-
yllamino}methyl)pheoxylacetate (65 mg, 0.12 mmof) and the procedure deseribed for Example 40
15 to afford the titke compound as a yellow solid (56 mg).
'H NMR {400 MHz; CDCl3) 8:1.06 (3H, t, J 7.5 Hz), 1.12 (3H, t, J7.6Hz), 1,83 (2H, m), 2.63
(2H, q, J 7.5 Hz), 3.05 (2H, m), 4.65 (2H, s), 4.84 (2H, s), 6.63 (1H, d, J 8.5 Hz), 7.05 (1H, d, J B.5
Hz), 7.07 {1H, s), 7.29 (1H, m), 7.40-7.50 (3H, m), 7.56 (2H, d, J 8 Hz), 7.68 (2H, d, J 8 Hz),
COzH not observed.
20 LC/MS : m/z 534.2 [M-H]", R 3.9 min

Example 55 : [4{{Buty![6-(4-chlorophenyl)-5-methylpyrimidin-4-ylJamino}methyl)-2-
ethylphenoxylacetic acid



10 Exanpl e 56: 20 December 2006
{4-1(Butyl {5-nmethyl-6-[4-(trifluoronethyl)phenyljpyrimdin-4-

yl }am no) net hyl ] - 2- et hyl phenoxy}acetic acid CN'N O N HO F F Using

et hyl

{4-[ (butyl {5-methyl -6-[4-(trifluoronethyl)phenyl]pyrimdin-4-yl}am no)nethy
| ]-2- 15 ethyl phenoxy)acetate (82 ng, 0.15 mmol) and the procedure
described for Exanple 40 to afford the title conpound as a col ourl ess oil
(78 mg). 'H NVR (400 MHz; CDCI3) 8: 0.96893H, t, J 7.5 Hz), 1.20 (3H, t, J
7.5 Hz), 1.36 (2H, m, 1.73 (211, nm), 2.18 (3H, s), 2.69 (2H, quartet, J
7.5 Hz), 3.67 (21-1, t, J 7 Hz), 4.66 (2H, s), 4.90 (21-1, s), 6.70 (1 H,
d J8 H), 6.94 (1 H d,.J 8 H), 7.04 (1 H s), 7.70 (211, d, J 8 Hz),
7.77 (21-1, d, J 20 8 Hg), 8. 72,‘(4*\\,1,—1 S), CO2H not observed. LOMS : niz
502. 3 [MH—l]l, R 329 mn
{2-Et hyl - [ 2-( hyl o

2-yl }am no) met hylgsgpohenoxy} acet I(Z‘

| fluoronet hyl ) phenyl jpyrim di n-

Decenber 2006 90 ~INI \ HOF OF
F Usi ng et hyl
(2-ethyl-4-[([2- (et hyl oxy)ethyN {4-[4-(trifluoronethyl)phenyi]pyrimdin-2-

yl ) am no) net hyl ] pheno e 52 0.10 pr ocedur e
descri bed for Q %‘?(’legfbf" ?f@?fap“g%é) EE’P‘?”PVE’WE‘H%?)M'WH‘ "3@”33‘5’%1 ourl ess gum
(47 my). 5 Hfmmnexbdﬁ@etwﬁfl MRVE@S ainolBandhe@oct Bk delseribed for BxamBle ¢@td affoji, 3. 25
(63]7.5 (18) , 3. tlﬁst]'iltlé 2drhpobid eﬁ)a,cgloﬁlegsg)l[@a% ybr s), 4.65 (2H, s), 4. 88) ( 2? 83)
(2H, J 6.5 Hz) 3"@’!5@?9"% c}&ggg(eé%@sg% 4 “gi‘]aiir|1 ﬁ%ﬁ’z’s?ﬁz(l)ig' "Bo2H not
obser ved. LCIWB(ZH )2 A GRH. 3). B RR-: q. J REALZY 367 ﬁHliOJ BRI 7 28.8),4.90 (2H, s),
{2- Met hyl - 4- p(r2 (1, o Az)yd 43614, 4; (4.5 )| mr(mp hyb)’BﬁﬂﬂyM PY¥o (164 §); Co,H
yl } am no) net Qylbahggoxylacetic acid ON 1 N |

LC/MS : miz 468.3 [M+H]", ;3.7 min

10
Example 56: {4-](Butyl{5-methyl-6-[4-{trifluoromethyl}phenyljpyrimidin-4-
yilamino}methyl}-2-ethytiphenoxy}acetic acid

Using ethyl {4-[(butyl{5-methyl-8-[4-(trifluoromethyl)phenyl]pyrimidin-4-yl}jamino)methyl}-2-
15 ethylphenoxyjacetate (82 mg, 0.15 mmol} and the procedure described for Example 40 to afford
the title compound as a colourless oil (78 mg).
'H NMR (400 MHz; CDCl3) 8: 0.96 (3H, t, J 7.5 Hz), 1.20 (3H, t, J 7.5 Hz), 1.36 (2H, m),
1.73 (2H, m), 2.18 (3H, s), 2.69 (2H, quartet, J 7.5 Hz), 3.67 (2H, 1, J 7 Hz), 4.66 (2H, s), 4.90
(2H, ), 6.70 (1H, d, J 8 Hz), 6.94 (1H, d, J 8 Hz), 7.04 (1H, s}, 7.70 (2H, d, J 8 Hz), 7.77 (2H, d, J
20 8 Hz), 8.72 (1H, s), CO.H not cbserved.
LC/MS @ mfz 502.3 [M+H[", R;3.9 min

Exampie 57: {2-Ethyl-4-[([2-{methyloxy)ethyl]{4-[4-{trifluoromethyl)phenylIpyrimidin.
2-yl}Jamino}methyllphenoxylacetic acid



F F A solution of 20 December 2006

N- 2- propen-1-yl -6-[4-(trifluoronethyl)phenyl]-2-pyridinam ne (0.062 g,
0.223 mol) in anhydrous DMF (3 m-) was cooled to OC under nitrogen and
treated with NaH (0.012 g, 15 0.29 mmol). To this m xture was added et hyl
[ 4- (brononet hyl ) - 2- met hyl phenoxy) acetate (0.07 g, 0.245 mmol) and the
reaction mxture allowed to attain roomtenperature and stirred overni ght.
The reaction was quenched wi th nmethanol and concentrated In vacuo. The
resi due was partitioned between brine/chl®¥rof ormand the organic extract
separated and concentrated. The residue was then treated with further
sodi um hydri de and ethyl [4-(brononethyl)-2 20 net hyl phenoxy) acet ate and
stirred for 70h. Work up as-before and purification SPE (silica, 10 g)

eluting 9:1 cycl ohexane: et acet atrexafforded a colourless oil 75% pure
(0.098 g). This mategial, eatled_with 2M NaOH (5 L) in THE (5 nlL).
After 3 h stirring a 0 perhat ule T reaction mxture was acidified

2M HCI and extracte | nto ethyl et at e. pfFgani ¢ sol ution was washed
with brine, dried (MgSO4) and evapor at ed. PuF i"Ei cation by autoprep HPLC
afforded the 25 title conpound as.a white solid (14ng). 'H NWVR (400 MHz;

MOHd) 8: 2.25 (3} )k 2H , 4.68 (2H, s), 4.82 (2H,
s), 5.22 (1 H, %&% 3 ff'eﬁ??’r%,“é ﬁ“éﬂyg"‘ﬁéﬁyi{“g‘?‘%@?@@“Y()&hepydpm@d"s?-78 (21-1,
d. J 8.5 Hz), 7AW Yretyiphgpotagetae 5g mor.10spmal)and the p@ofdireldesalibedforExkizdle 7. 69
(1H t, J 8.5 HKE}oaffgrdTtie ti@édmpdyndds 8 clourkess guld (Ig)2H, d, J 8.5 Hz), CO2H
not obseryed. 20 Deoawbeb (I 11 2 * R14.3 mn. The
foll owing int erar;ggziHaé eii%%?q?i@)gas%]i&%'ﬁ(3gfbé5&?‘@%2‘2}!{0’?;’ g{%gaﬁi -ﬂcﬁ-ﬁ?dmaﬁas)-
transfection ag34ys d&derided) Hod Gt s)$7p{H. d.J B.5Hz), 6.957.2 (2H, m), 7.30 (1H, d, J 5

2-{ 2- Met hyl - 4- HEX 2EG@RHNG.5 Bz)] &431((2H.idf J &iprD syl )dpheny) ¢o.H,ndt dbbéraao! - 5-

yl } met hyl ) sul f anylijomhenexyd@e@ihE, @&k ¢hin Thi s conpound was used as a PPAR
delta reference in the transfection assays described bel ow and was

pr epar ed1 accordi n%to the nethod reported in W200100603-A1 10 (ii)

2- Met hyl 2%2- [ 4- {[ (£2ABPKyP : E-Nefby-flRipmacoiw e bifomeiipthy hotenglpyBdig2-

car bonyl ) am no¥limstitointhpidaocyjapstepiciani ¢ aci d. This conmpound was used as a
PPAR al pha reference in the transfection assay described below and was

prepared accordi ng to nmethod repor e in W20014D207- Al
o N
)K/o § F
Y

HO
FF

A solution of N—2-propen-1-yl~6-[4—(tn‘ﬂuoromethyl)phenyl]-z-pyridinamine (0.062 g, 0.223
mmeol} in anhydrous DMF (3 mL}) was cooled to 0°C under nitrogen and treated with NaH {0.012 g,

15 0.29 mmol). To this mixture was added ethy! [4-(bromomethyl}-2-methylphenoxy)acetate (0.07 g,
0.245 mmol) and the reaction mixture allowed fo attain room temperature and stirred overnight,
The reaction was quenched with methanol and concentrated /n vacuo. The resldue was
partitioned between brine/chioroform and the organic extract separated and concentrated. The
residue was then treated with further sodium hydride and ethy! [4-{(bromomethy!)-2-

20 methylphenoxy)acetate and stirred for 70h. Work up as before and purification SPE (silica, 10 g)
eluting 9:1 cyclohexane:ethyl acetate afforded a colourless oil 75% pure {0.098 g). This material
was treated with 2M NaOH (5 mL) in THF (5 mL). After 3 h stirring at room temperature the
reaction mixture was acldified 2M HCI and exiracted Into ethyl acetate. The organic solution was
washed With brine, dried (MgSO,) and evaporated. Purifalation by autoprep HPLC afforded the

25 tile compound as a white solid (14mg).

'H NMR (400 MHz; MeOH-d%) 5: 2.25 (3H, s), 4.30 (2H, d, J 5.5 Hz), 4.68 (2H, s), 4.82 (2H,
8), 522 (1H, s}, 5.26 (1H, d, J 4.5 Hz), 5.90-5.89 (1H, m), 6.78 (2H, d, J 8.5 Hz), 7.10 (1H, m),
714 (1H, brs), 7.20(1H,d, J 7 Hz), 7.69 (1M, t, J 8.5 Hz), 7.75 (2H, d, J 8.5 Hz), 8.09 (2H, d, J
8.5 Hz), CO.H not observed.



15 (iii) 20 December 2006
5-{4-[2-(Met hyl - pyridin-2-yl -am no) - et hoxy] - benzyl }-t hi azol i di ne-2, 4

-di one This conpound was used as a PPAR gamma reference in the transfection
assay descri bed below and was prepared according to nmethod reported in

J. Med. Chem 1994, 37(23), 3977 20 Bi nding Assay: Conpounds were tested for
their ability to bind to hPPAR gamma, hPPAR al pha.or hPPAR delta using a
Scintillation Proximty Assay (SPA). The PPAR |igand bindi ng dormai n (LBD)
was expressed in E. coil as polyH s tag¥ed fusion proteins and purified.
The LBD was then | abelled 25 with biotin and i mmobilised on
streptavidin-nodified scintillation proximty beads. The beads were then

i ncubated with aeppstaRtsanmeAr, RRi3kike appropriate radioligand (3H BRL
49653 for PPAI2 ganma, and | abelled GW 2433 (see Brown, P. Jet al . Chem
Biol., 4, 909-918 (1997). For the structure and synt hesi i.s. |1 gand)
for PPAR al pha ande W%@Prﬂ‘ﬁﬁ“aﬁﬁi‘d\}WF%ﬁ“&prﬁ%?ﬁ%'é?{t hreat’[l il %nogtﬁan%fgtl'sh? "
conmpound, andaszhjseescaiopgiteiobr ati on the radi oactivity bound to the beads was
30 neasured by a scintillation counter. For each conpound tested, plots of

| i gand concentratjon vs, | NLAWES Simossl ruct ed and
apparent |1C valu 2 eﬁ%ﬁ’ﬁiﬁ’eu FE?F%' ltrﬁ@ﬁ‘ T%@g ,%ﬂt Squares fit of the

dat a assumi ngygietmmssifanpiphencidaogic a8kindi ng. The details of this assay have
been reported el sewhensutses, sl anciPardpitSefe@ncedt the ignsiepiop esaysfieRt et a

Scintillation l LSSRY, ePhatddoorabes-a/Act | vat ed
Recept or gamra “{Eg])gn %I&r)]dl ng oﬁ%%?ﬁgmgjg@%@ Bi ochem , 257, 112-119
(1998) )10 Transfecti on assay: 20 Decenber 2006 92 Corrpounds were screened
for functional poti2ngethp-Zit-fifgietm-2-BrivinerpaeRyiRbpnys JS¥n cv-1 cells for
their abili tycarﬂg,n Hn\d Q” BhiPagpes (t ransactl vation assay). A
previously € his o ound warée urslmcas a%ﬂta%ﬁa %Ye?énm W@%ah’gféchénza@@)’tdgsca'bddow
conpari son of the PSP transcriptional actl é4 gnghe recept or

subt ypes on twWﬁwawP@%?dag@%"%a’e%d'5?%%H qozo ﬁaogenous recept or
activatijson from corrpl icating the interpretation of results. See, for

exanpl e, Lehmann, Jg M S-Mﬁ)-[ﬁﬁ’ethyl-pymﬁﬁ -D-yiidoRetbdxiw@hzyl)-hiazdidine Y#l ki son, W
0.; Wllson, T. M AT, An antidiabetic thiazolidinedione is a
high affinity Ii g-‘éiﬂéﬁ—f—e%——perom some proliferator-activate rece ma
(PPARganmm), J. Bihislcomi@ivedyas Batrs aPFeBgapme fergenre '"ﬁ?é'"af’?fﬁg?{bﬂsﬁ?y &'“”éecp

domai ns for nyidw o aBsplstiancRRAR 1ahphed refirbRng MeEhen@SHRPARIFE T a wer e
each fused to

Binding Assay:
Compounds were tested for their ability to bind to hPPAR gamma, hPPAR alpha or hPPAR

delta using a Scintillation Proximity Assay (SPA). The PPAR ligand binding domain (LBD) was
expressed in E. coli as polyHis tagged fusion proteins and purified. The LBD was then labelled
25 with biofin and immobilised on streptavidin-modified scintillation proximity beads. The beads were
then incubated with a constant amount of the appropriate radioligand (3H-BRL 49653 for PPAR
gamma, and labelled GW 2433 (see Brown, P. Jetal.Chem. Biol., 4, 909-918 (1997). For the
structure and synthesis of this ligand) for PPAR alpha and PPAR deita) and variable
concentrations of test compound, and after equilibration the radioactivity bound to the beads was
30 measured by a scintlliation counter. For each compound tested, plots of ligand concentration vs.
CPM of radioligand bound were constructed and apparent Ki values were estimated from
nonlinear least squares fit of the data assuming simple compelitive binding. The details of this
assay have been reported elsewhere (see, Blanchard, S. G. etl. al. Development of a Scintillation
Proximity Assay for Peroxisome Proliferator Activated Receptor gamma Ligand Binding Domain.
3s Anal. Biochem., 257, 112-118 (1988)).

Transfection assay:




10 the yeast transcription factor GAL4 DNA bi ndi ng d®faDecergbed 20861 s were
transiently transfected wth expression vectors for the respective PPAR
chinmera along with a reporter construct containing five copies of the GAL4
DNA binding site driving expression of secreted placental alkaline
phosphat ase ( SPAP) and bet a-gal act osi dase. After 16 h, the nedi um was
exchanged to DME nedi um suppl enented with 10% del i pidated fetal calf serum
and the test conpound at the 15 appropri atg concentration. After an

addi tional 24h, cell extracts were prepared and assayed for alkaline
phosphat ase and p-gal act osi dase activity. Al kaline phosphatase activity was
corrected for trapsfection efficiency using the beta-gal actosi dase
activity as an i nt PR SV EHEsraned g dinctiopy! poteney imdlapsienkdngfemipg asBaysi Gv-et .

at. Cell 83, 8ErSisrdrel 20U pctivietGPAR atones (rBRbcidIBSASaMas pdasdyas a

pOSI tive contr @bfaﬂllﬁieﬂlﬁﬁimbl%?&lgpﬂmn daS@zed Tch;ﬁmp 90%&555‘69 ofcfl% r%!':;atﬁ:\)rle In the

hPPAR al pha as §aYsSri ity ofthe rec su
2- et hyl - i p%Qn %t TE PPl TYBIRITEr I SPREIRAe) eoppedioPesny - car bony!|

) ami no] me hyI )LL‘%H%WB&?TﬁBPbﬁﬁLJWP‘bﬁW@P"W tpdgerpriekationobmbuite| Seb,der eE%PoNRe delta
assays was 2{ 2Lehewhyli-M; Medrd-L. B.; Smith-Oliver, T. A.; Wilkison, W. O.: Wlllson T. M.; Ktie

thyl - 2-{tri f hegrioBaRihinla)sb; is'a nd for isBme pr If— h'
ncetlc acld. kf:’,{;ﬁ PR '““*3“%‘“@“%4“5 Ho st g e herowy

hPPARo rel ati ve o mmaﬁy% ‘El"{/"éa C’OEH T%"map%&??éé’ﬁﬂg&@l ‘Badoanf birdng7 M or
| ess. 25 20 DeRefor nou® a“%“”la" PRAB elpjro 8RR gdmrfizp s PFAR(dklla vire @ach fused to
phar maceli i cal byyasaepiosiibsissel aLsoBaHRy o layaah t%ns:gﬁliggana%pttg{l eof

OR3 X (1 P elpression vechiws fe /
hydr ogeﬁl z)r CFPY{R % 430%( 46%5 fg%otgees% %‘[m EE’%‘% et gdf'thﬁ?erpg@!fg?ﬂeﬁ Y4 are

i ndependent | y ﬁ%’"ta'"’B%é’r‘? °°‘E’ff‘ %mﬁlelé‘ﬁﬂ DNAYipging SGF@IMnabxpydsslmof etk omiaecentX1 i s
CH2, SO2, or GelineehgBhitase (RAPGarallbkyslgalbamidass by HUBS bbdikH @85 B¥nahdeig! koxy
or CL. al kyl t DM mediu@sBpi@héRyin 109?9.31;9:15’!&&% fal cﬁP%L?uWand(u-‘g]er eln the ﬁ!,henw

is optigpally aﬁb}pﬁ{al?tcﬁﬁc%%éﬁ%@er (ff]rlggciﬂnonal 24h, cell extracts were prepa:c? :?:Flgsgs}lye; for

al koxy), alkaline phosphatase and p-galactosidase activity. Alkaline phesphatase activily was torrected
for transfection efficiency using the beta-gaiactosidase activity as an infernal standard (see, for
example, Kliewer, S, A, et. al. Cell 83, 813-819 (1995)). Rosiglitazone (BRL 49663) was used as
a positive control in the hPPAR gamma assay. The posilive control in the hPPAR alpha assays

20 was 2—methyr—2—[4-{[(4—methyl—2—[4-triﬂuoromethylphenyl]-thiazol‘5—yl-carbonyl)amino]rnethyl}-
phenoxylpropionic acid. The poslitive controf for PPAR deita assays was 2-{Z-methyl-4-{({4-
methyl-2-{triflucromethyl)phenyi]-1 ,3-thiazol-5-yl}methyl)sulfanyl]phenoxy}acetic acid.
All the above acid examples showed at least 50% activation of hPPARS relative to the

positive control at concantrations of 10"M or less.

25



R6 i s phenyl or a 6-nenbered heterocycl e sel ected fromRgDecemben2006
pyridine, pyridazine and pyrazine each of which phenyl or heterocycle is
substituted by phenyl (optionally substituted 15 by one or nore CF3, Cl_3
al kyl, hal ogen, CN) and optionally a fugdher Cl-3 al kyl substituent. 2. A
conpound according to claim1 wherein each R and R2 is independently H or
methyl. 3. A conpound according to claim2 wherein RL and R2 are both H or
both nethyl. 20 4. A conpound according to claim3 wherein R and R2 are
both HW 5. A conpound according to clains 1-4 wherein Xis O 25 6. A
conpound according to clainms 1- 5 wherein R3 and R4 are independently H or
Cl_3al kyl . 7. Acawmepolefdoraviedh di mgharroacshixaly Scetiaiiesalt. hvateobr HRdrolysableR4 i s
H and the ot bekr theedfl- 3 al kyl. 30 8. A conpound according to claim?7
wherein the 01.3 alkyl group is positioned ortho to the X nmoiety. 20
Decenber 2006 94 9. A conpound according to clains 1-8 wherein X is CH2.
10. A conpound according tp cl ai s 1-9 wherein R5 is butyl or nethoxyethyl.
5 11. A conpound according to clB m 1 wherein 1the phenyl, (optionally
substituted by one or 8 -3 al kyl ; Mhal ogen, CN) isin the neta
position to the depi ct&Y N 12. pound accordi ng to claim1 sel ected
from 10 R R N—R®
2- Met hyl - 2-{2-nethy|-4-[([4-(tr|fi 1h§/|gbenzyl]{6-[4-(trifluororrethyl)
phenyl ] pyri di n-2- yl }am no) met hyR] phenoxy} pRopanoi ¢ aci d

2-{4-[(Butyl {6-[4-(trifluoronethyl)phenyl]pyridin-2-yl}am no)

met hyl ] - 2- rre(,\mérlerphenoxy} 2- met hyl propanoi c acid

{4-[(Butyl {6-[4 {trlfluoromath pheny |]p¥rldl n- 2-yl } am no) net hyl ] - 2- et hyl
phenoxy} acet ReangR re EDSeF[EZI!df("{“BéY jpgen of Cq dlk

[4' - (trifl uoxosmédayis)a-bbnd,' C+la|opbenyl 3 yl ] am no} rret hyI) 2-m

et hyl phenoxy ac 4c aci.d et trill
ethyl)-1,1' eny \nd%oen{j(]‘mlg%czo ot 1ét% ' ‘?%9 ’é/ phalo SXy] acetic acid

[ 2- Met hyl - 4- K{'p&*ﬂzyﬁclfz@r- @rifluoronethyl)-1,1'-bi phenyl 3-yl]am no}net hyl)p

henexy] aceti g*actd alkbﬂoﬁtﬁﬁaw%@tltu%%@ d?Xallko% JS\')@ )Ga[kylthlo -CM alkenyl, -Cgg alkyl

Ergt hglf rpIh];ng%fegnglé(gﬁ%{glahecphenyl Ps oppgnally su%sllttﬂtreg by one or more C¥Il' ha%ogen Ci.3 alkyl,

[ 2- Met hyl - 4- C{palopy)l {AC(blkyif SOsheaet hyl ) - 1, 1' - bi phenyl - 3-yl ] am no} net hyl ) p

h?ﬂor)’] ?—-Cit ' E{G RGhhy b évmemﬁéredlﬁétérg%cﬁe@b@&g&'*r&n ohMi@h W ddided pyriabsind dndor om
ethyl) p)lfrgz:ne each of which phenyl or heterocycle is substituted by phenyl {optionally substituted

=

UOI’ om

15 by one or more CF3, Cy3alkyl, halogen, CN} and optionally a further C,_; alkyl substituent.
2. A compound according to claim 1 wherein each R' and R? is independently H or methyl.
3. A compound according to claim 2 wherein R and R” are both H or both methyl.

20
4. A compound according to claim 3 wherein R' and R? are both H.
5. A compound according to claims 1-4 wherein X is O.

25 6. A compound according to claims 1- 5 wherein R® and R* are independently H or C,_ atkyl.
7. A compound according to claim 8 wherein one of R®and R'is H and the other is Cia

alkyl.
30 8. A compound according to claim 7 wherein the Cq3 alkyl group is positioned ortho to the X

moiety.




yl ] am no} met hyl ) phenoxy] acetic acid [4-({Butyl 20 December 2006
[2-methyl -4"-(trifluoromethyl)-1,1"-biphenyl-3-yl]amino}nethyl)-2- 25

met hyl phenoxy] acetic acid [4-({(2-Methoxyethyl)

[2-nmethyl -4" -(trifluoronmethyl)-1,1" -bi phenyl-3-yl]ami no}nmethyl)-2- m

et hyl phenoxy] acetic acid
[4-({Butyryl[4"-(trifluoronmethyl)-1,1"-biphenyl-3-yl]am no}nethyl)-2-nethyl
phenoxy] acetic acid

[ 2- Met hyl -4- ({(propyl sul fonyl )[4 -(trifluoronmethyl)-1,1"-Dbiphenyl-3- 30

yl ] am no} net hyl ) phenoxy] acetic acid

[ 4- ({Butyl [ 4' - (A ¢onfrburar o@tiny ko) cldimd 1 -shinple@r¥/lis G4y | ] ami no} sul f onyl ) - 2- et hyl
phenoxy] acetic acid

[2-N®th¥ -4-({pentyl [4' -(trifluoronethyl)-1,1"-Dbiphenyl-3- yI]anlno}squonyI
) phenox¥§-acet i & %&Pﬂun"[%ﬁ‘{r{"m10(9}%’%&)196‘6'9'[9&%% butyl or methoxyethyl.
)[4'-(trifluoronethyl)-1,1"-bi phenyl -3-yl]amino}sul fonyl)-2

met hyl phenoxy] gcetic a . . . .

(o [{Butl 4 [%?Fwﬁwdﬁa&%ﬁ@% B ERIES0E Phard: (SPterahsybstiyisd by oneor

met hyl ] - 2- methiel Ghebrorirylaatadgen Chadd id the meta position to the depicted N.

[4-({Buty|[4 (4- chlorophenyl)pyrinidin 2-yl]am no} net hyl) - 2- met hyl phenoxy] a
cetic a gg g E et

{4- [((2 thoxy ‘E°H3VP5”{dzf‘°f‘2f 12 15 9904 ~8REER T phenyl ] pyri mi di n-2-yl Jami no)
met hyl ] - 2- net hyl phenoxy}acetic acid

(4-4d [4-(4- Cjélmfhglpﬁ@w&t%@égd (AT tGHuBrofelly hedz RS- A QNH R ShYd i PR M9l pyPBE-BY | } - 2-

nethylphenox ace

{2- Met hyl - %a éﬂ??t?iﬂlif"[‘%%t}?f???'\%@a'ﬁet hyl ) phenyl ] pyri ni di n- 2-yl }am

i no) et hyl ] ph@”—l[(ﬁq.yx}l{ade’(tnfmormrdrl)phenyl]pyndln -2-yl}amino) methyl]-2-methylphenoxy}-2-

{4- [(Butyl{6mgﬁw&%5&&L§£ronethyl)phenyl]pyra2|n 2-yl }am no) net hyl ] - 2- net hyl

phenoxy}aceti c ac 4- et h

phenyl ) pyr azt*r(Bi¥(f{4 f'HB’PFF@thM‘% s ]P)‘Hdé‘t%x}}laﬁ‘ﬁ@ﬂffb%ﬁr!]”a?cr@?‘mp'&‘GP’@}E‘CE“C acid

{4- ﬂigﬁ :V]Et gzaxmtywlt)fu&rcﬁrﬂeﬂésﬂ)r1 ﬂbm»aércyrrww ad@rhetﬁy :lwﬂw@mh@wg?%eﬁ@?dﬂl

T b phenyita EP ﬁ%@@%?%ﬁﬁ fobenaaeEaca

(Lll ?L[ Bglt %Léﬁglﬁg:ﬁ;xﬁc;g Hiﬁhbriéh}e gj ﬁrﬁtthbﬂ W@%M%@ﬁ%ﬁﬂyﬁ r%ﬁ!»@

- t [ thil e p lacetic acid

(o LBt (e ?ﬁ?@ﬂfﬂn%f& CtrarebE e HR B RE 25y am

i noliet hyl } - 2etndptrepbplrenitoac)daceti c acid 15

(4-{[ (4" -Cnl er\@e'ﬂgﬂ m?{rpmbbt 41 trqfluogh@n\?ﬁWH ﬁp%k}l@%]%hbﬂ%‘)ﬁﬂn%@ﬁgc%acad

methyl}-2 m [eZtMé/mPtl [2- (n¥ethylth:0)ethyl 1[4~ (tnﬂuoromethyl) -1,1"-biphenyl-3-
yllamino}methyl}phenoxylacetic acid
[4-({Butyl[2-methyl-4'~{trifluoromethyl}-1,1'-biphenyl-3-ylJamino}methyl)-2-

25 methylphenoxylacetic acid
[4-{{(2-Methoxyethyl)[2-methyl-4'-(trifluoromethyl}-1, 1-biphenyl-3-yllamino}methyl}-2-
methylphenoxylacetic acid
[4-({Butyryl[4'-(trifluoromethyl}-1,1'-biphenyl-3-ylJamino}methyl}-2-methylphenoxylacetic acid
[2-Methyl-4-{{(prapylsulfony)[4'-(triflucromethyl)-1,1'-biphenyl-3-

30 yllamino}methyl)phenoxylacetic acid
[4-({Butyl[4'-(trifluoromethyl)-1,1"-biphenyi-3-yllamino}sulfonyl }-2-methylphenoxylacetic acid
{2-Methyl-4-({pentyl[4'-{triflucromethyl}-1,1"-biphenyl-3-ylJamino}sulfonyl)phenoxylacetic acid
[4-{{{2-Cyclepropylethyl)[4'-(trifluoromethyl)-1, 1'-biphenyl-3-yilamino}sulfonyl)-2-
methylphenoxy]acetic acid

35 {4-[(Butyl{4-[4-(trifluoromethyl}phenyl]jpyrimidin-2-yl}amino) methyl]-2-methylphenoxy}acetic
acid

[4-({Butyl[4-(4-chiorophenyl)pyrimidin-2-ylJamino}methyl }-2-methylphenoxy]acetic acid




(4-{[(2,4'-Dinethyl -1, 1" - bi phenyl - 3-yl ) (2- net hoxyet hy2Q &riceaiber 2006
nmet hyl } - 2 thyI phenoxy)acetic acid
(2-Methyl -4-{[[2-methyl -4"-(trifluoromethyl)-1,1"-biphenyl-3- 20

yl](pr opyl ) am no] et hyl } phenoxy) acetic gcid (4-{[ (4" -Chl oro-2-net hyl -

1,1' - bi phenyl - 3-yl) (propyl ) am no] net hyl } - 2- met hyl phenoxy) acetic acid
(4-{[(2,4"-Dimethyl -1, 1" - bi phenyl - 3-yl') (propyl ) am no] net hyl } - 2- met hyl phenox
y)acetic acid

(4-{[ (4" -Fluoro-2-nethyl-1,1"-bi phenyl -3-yl) (propyl)am no] net hyl }-2- net hyl p
henoxy) acetic acid

(4-{[ (4" - Cyathdd2Metrbryethyl{414-(tbiyotrereiiyh@enipiromidipyehy)laminaljetedlizy | } - 2- m

et hyl phenoxy)ﬂg@, Heﬁ% %ﬁéo‘éu@éu
{4-[ (Butyl {5-ne fluoroneth g){ygtpgl pyri m di n-4-yl }am no) net hy

I]-2- nethyl ﬁﬁ%b‘i?'}l%fe q”éf’ pé(ﬁ’?‘ﬂ'”[%ﬂ’] 1B eyl 84 m et hyl phenyl
Ypyri md i nméﬂwylbr}eamay avalismiichyl ) - 2- m et hyl phenoxy] acetic acid [4-({Butyl

[6- (4-chl @CAWQ%M é%ro VB hudoh bk nydridtiohl d ARk R R BNdnbs facBiEt Y|

phenoxy] acet

[4-({Butyl [ 629%- chl or ophenyl ) - 2- pyr azi n- 2-yl ] am no} net hyl ) - 2- net hyl phenoxy]
ace; ! ¢ ﬁci ;1 {4hBubb 8+ (tr#wﬁhh@fh@sm?ﬁmwr%zupmwIﬂo)&ew} -2{ridtyRérivyy)aoeyiy ety | ] am
I no} met hy 00X ceti

{2- Met hyl - 4- ﬁ((bdm@:v E?IJ{% fﬁp?c—%@ PIagdr o@e?ﬁomemﬁgn thX/phenoxr)(]aﬁet'CIE}Cam I no)m
et hyl ] phenoxgﬂ}[ﬁ%‘é’tﬂf@xyegwi}@dﬂ-ﬂﬂf(l@rqvwﬁh’ywhenympyf{i@ﬂ g inomettwll@t r i f | uor omet hyl
) pheqyl ] pyr,lnafhy;ghéno é’cet:cyéc}o( propyl ) am no] net hyl } phenoxy) acetic acid 20
Decenber 200 Ioro n r

n-4-yl ] (prop r“B)” Héﬂ t h1y heé‘“r‘r@"('l%\?\ %hfﬁeé%% ﬁ%?'%‘”‘yé%’regc acid

(2- Met hyl - 4- ({4[{[ESIIMtﬂIuyﬂo mémylmﬂf biphengl-dglagino)mgtimilird-methyiphegoxddceirasidyl ) am
inolmethyl }p tﬂ@@ﬁ&cﬁﬁwbﬁyl ‘Ia‘prQh@yl 3 Ll)amlno]methyl} -2- methylphenoxy yacetic acid

| t hyl
emoia aoot | Bt cistte T L Bhee HAT S B ST gePare o ee bod, or o7

ethyi) p he @yl(4Chys-ariethyt21'-bjdhpayr3yhenedtioxldtiemawyfetbd)-2-c aci d

[ 4- ({Butyl [Sm%gp%gno £ Jé?cﬁchy' phenyl ) pyri m din-4-yl]am no}nethyl)-2-ethylp
henoxy] acet ic a z,

[ 2- net hyl - 4" 42 ﬂf@'mewwrﬂetﬁy%w&?»-x' )(2HegreyayDanipelmgiviriop ety psagyyacsticr o

met hyl phenoxydi@cetic acid

{2-Methyl-4-{[[2-methyl-4'-(trifluoromethyl}-1,1'-biphenyl-3-

20 yll({propyllaminoclmethyl}phenoxy)acetic acid
(4-{[(4"-Chloro-2-methyl-1,1'-biphenyl-3-yl)(propyljamino]methyl}-2-methylphenoxy)acetic acid
(4-{[{2,4"-Dimethyl-1,1"-biphenyl-3-yl}{(propyl Jamino]methyl}-2-methylphenoxy)acetic acid
(4-{[(4'"-Flucro-2-methyl-1,1'-biphenyl-3-yl}{propyl Jaminolmethyl}-2-methylphenoxy)acetic acid
{4-{[(4'-Cyano-2-methyl-1,1'-biphenyl-3-yl)}{propyl)amino]methyl}-2-methylphenoxy)acetic acid

25 {4-[(Butyl{5-methyl-6-[4-{triflucromethyl)phenyl]pyrimidin-4-yi}aminojmethyl]-2-
methylphenoxy}acetic acid
{4-({Butyl[5-methyl-6-(4-methylphenyl)pyrimidin-4-yllaminc}methyl)-2-methylphenoxylacetic
acid
[4-({Butyl[6-(4-chlorophenyl}-5-methylpyrimidin-4-yllamino}methyl)-2-methylphenoxylacetic

30 acid
[4-{{Butyl[6-{4-chlorophenyt)-2-pyrazin-2-ylJamino}methyl)-2-methylphenoxylacetic acid
[4-({[6-(4-Chlorophenyl)pyrazin-2-yl][2-{methyloxy)ethylJamino}methyl)-2-
methylphenoxylacetic acid
{2-Methyl-4-[{propyl{6-[4-(trifluocromethyl)phenyl|pyrazin-2-yl}amino)methyl]phenoxy}acetic

35 acid
(2-Methyl-4-{[{5-methyi-6-[4-{trifluoromethyl}phenyl]pyrimidin-4-
viXpropyllamino]methyl}phencxy)acetic acid




[2- Methyl -4- ({(propyl sul fonyl)[4'-(trifluoronethyl)- 120 'Delipiben\@00s-

yl ]am no} m et hyl ) pheoxy]acetic acid [4-({Butyl[6-(4-chlorophenyl)-5-nethyl
pyri m di n-4-yl]am no} et hyl ) - 2- et hyl phenoxy] aceti c acid

{4-[ (Butyl {5-methyl -6-[4-(trifluoronethyl )phenyl]pyrimid in-4-yl}amino)m
ethyl]-2 15 et hyl phenoxy}acetic acid {2-Ethyl-4-[([2-(m et hyl
oxy)ethyl]{4-[4-(triflu oro methyl) phenyl] pyri md i n-2-

yl }am no) net hyl ] phenoxy} acetic acid

{2-Met hyl -4-[(2-propen-1-yl {6-[4-(trifluoronethyl)phenyl]pyridin-2-

yl } am no) met hyl ] phenoxy}acetic acid 20 13. A conpound according to any of
clai ns 1- 12 @dii6-(#sehigrophehdi-amethyiprimiginglyicrreyiéaminadmethdb2pethyichenexoeanei¢ i si ng
a conpound a&ﬁprding to claim1-12 together with 25 a pharmaceutically

t abl d t ent d t I
o or ¢ nelzih s Ripe e & iRk oamBR U T RBooY PRI Br e R
di sease or camdition. 30 16. Use according to claim15 wherein the hPPAR
medi at ed di Séqﬁs%tyﬂé [&&rﬁﬂb%h@ﬂﬂyﬁpﬂe%ﬁwgﬂ E'?lﬁgnﬁno)mémfé BRpREnoR§atic zfc?d lure,

hyper chol esterol e %aq di abet €s tus,
type | di abeizgéhy‘f‘ﬁgunl‘th"’r"é@“@i“aﬂ‘H\é‘”“%@b‘”éW‘ PRANYEMaEN-Zbesi ty, anorexi a

bul i m a and yamoo@ndtaypesnensacetic acid
[4-({Butyi[5-methyl-6-(4-methylphenyl}pyrimidin-4-ylJamino}methyl)-2-ethylphenoxylacetic acid

[4-({Butyl[2-methyl-4'-(triflucremethyl)-1,1’-biphenyl-3-yl]Jamina}sulfonyl}-2-

10 methylphenoxylacetic acid
[2-Methyl-4-({{ propylsulfonyl {4'-(trifluoromethyl)-1,1'-biphenyl-3-
ylJamino}methyl)pheoxylacetic acid
[4-{{Butyl[6-(4-chlorophenyl)-5-methylpyrimidin-4-yllamino}methyl}-2-ethylphenoxylacetic acid
{4-[(Butyl{5-methyl-6-[4-(trifluoromethyl)phenyllpyrimidin-4-yl}amino)methyl]-2-

15 ethylphenoxy}acetic acid
{2-Ethyl-4-[{[2-(methyloxy)ethy{4-[4-(trifluoromethyl)phenyl]pyrimidin-2-
yllaming)methyl]phenoxy}acetic acid
{2-Methyl-4-[(2-propen-1-yl{6-[4-(trifluoromethyl)phenyilpyridin-2-

yl}amino)methyl]phenexylacetic acid

20
13. A compound according to any of claims 1-12 for use in therapy.
14. A pharmaceutical composition comprising a compound according to claim 1-12 together with
25 a pharmaceutically acceptable dilutent or carrier.
15. Use of a compound according to ¢laim 1-12 for the manufacture of a medicament for the
treatment of a hPPAR disease or condition.
30 16. Use according to claim 15 wherein the hPPAR mediated disease or cendition is dyslipidemia,

syndrome X, heart failure, hypercholesterolemia, cardiovascular disease, type 1l diabetes

mellitus, type | diabetes, insulin resistance, hyperlipidemia, obesity, anorexia bulimia and

anorexia nervosa.




