10

15

20

25

30

5 SUBSTI TUTED BI PHENYL CARBOXYLI C ACI DS AND

DERI VATI VES THEREOF The present disclosure
rel ates to conpounds having the general formula
(1) with the 10definitions of A X, 1t1-R4 given
bel ow, and/or a salt or ester thereof.
Furthernore, the disclosure relates to the use of
sai d conmpounds for the treatnent of Al zheinmer's
di sease and their use for the nDduIation of

% p{gg:igzg?\/]gﬁ#égrmgenergl ve ?ggﬁg@? m@%lﬁm
otabiiity. A OHRTEATLVERS TRERION P8 o,

over 15 age 65 and up to 50%over age 85. It is

Th? greaen?aﬁhscp %1sree r(%gtees d%a%chmpo% 15, l?a(\:fa o\gg%e%agltjglgnula (I} with the

deﬁi’ﬂiﬁﬁ&SEA,a?ﬂ,d{l dangeh belbRednd/dra sa:luasrreeumt thyresto
effective treatnment for AD. The total net cost
Funmhadne,dﬂlb disélBsure réldtes 1. Be uex oR el cHfndn fok itanireatment of

nnual lLy. AD does nqt have |l e etiol agy,
A O S O R N AR Rt S

S5 b S 00 v
meﬁlﬁw ESUMRAL @ld BeBXlidtsl sdddlith. OWD eyies ©f 0B dient pr%ﬁl-atlon over

eci fic neuropathol ogi cal |esions in the
age, gﬁd*"@e@e@réﬂ b pEr e 8 ithts thalading Faserf E]‘F%‘f““a and the third

leadjlﬁgl sk BF dbdiabert AREIVESuO RSk At Iahg cgfcer There is currently no
tau prot ein and

erp osphor | at ed
eff@yem Headmen fogy Iaeﬂ%béut?%wt Gpst slaed 1o féP lagfger‘ééaﬁfé‘@eds $100
]mugﬁaﬁﬁ%MQId beta peptides (anyloid plaques). The
maj or conponent of anyl oid plagues are 25 the

ADa‘i‘ﬂ?F §pidhaye e ipme sdelaey. Rpweverdf haxibeyn gespeiptad ithfeertain risk

faclORY ﬁl&H&né e g@ S'(2) ﬁlﬁﬂ%rﬂlﬁ&ty gﬁ@rfd%d with h)tﬂe? fztc%s include
AB1-42- pepti %L' i's believed to be

COVFRIB DL Aot Wéo‘aé@ﬁk of CHIRH &pwﬁww&t@ﬁbgwd esions in

themiichﬁﬁ c‘éﬁ:’BI‘aPEHmdé 1ﬂcl?ﬁe A3 LatP RERbEWHRary tangles consisting of
(Abet a-40). Anyloid beta is the proteolytic

hypsrrbampberylyted sauyreteinagd thesiiacsiviar dspeosiionre) Kibiar aggregates of

amﬁf)ﬁ%fasfﬁf)tl&g %n%l’l&d (ppaﬁﬁé) AR R of%p Eﬂnone%p 01!: Libid ébllaques are

early onset aut'osomal’ dom nant forns of ave
the @w@xd btk 64tbete, Abais end8) nentides Qrigripws kn@hs A variant thereof,
I I R%0 P
nikE A 4 B A0k BOPLAeleh s BE ol MW agent o
aqualtdl femaswn | Axtoghep marestnt fsotherg\Bdf40McPtidedpbethden Amyloid beta is
the %pc[t{ :jp (gitu}éxf (}nfqr:;ﬁ? }%S%Ifojteﬁl %le‘Ja %11121095 n%rreaﬁs:ror 8r0te11i1 {beta-APP
OrAM% flndlng of a mut ati on |H
h 0
e S e
mutaacbrermghm eﬁl-dlqy,lmdllplrecﬁlsmrrprooﬁn A{DA@RI’mbAPP)S:de inathe presenilin

proit 1 ra e (ot SR e PR sl AL PR S comstaped with o
spe@ifip B0AE B the apdlltpoprétein MUARIE) @Brse, aifd) ek fecend@tiBe finding of a

mu {12;1{ ﬁ)teatﬂa;rrguan | Hﬁ%l M5 ﬁl?rnbagruﬁekh%%lt\g/et éagtdla’l&’};lo%nthe AD
Abet a- pepti des (AP), specnflcally Al342, and have
gi ven strong support to the "anyl oid cascade
hypot hesi s" of AD (Tanzi and Bertram 10 2005,
Cell 120, 545). The likely link between AP
pepti de generation and AD pat hol ogy enphasi zes
the need for a better understanding of the
mechani snms of AP production and strongly warrants

A thar anciiti 0 annrnarh at nmndiill ati na AD | avial o
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The rel ease of Af3 peptides is nodul ated by at

| east two proteolytic activities referred to as
WOgWe744d%4y - secret ase cl eaving at the N-ter BCHUS2007/067039

(Met-Asp bond) and the C-term nus 15 (residues

37-42) of the Ap peptide, respectively. In the

secretory pathway, there is evidence that

-.secret ase. cl.eaves first, .| ead] tq.t.he . ]
por B ORGP SApBBn e 3 Pha% RN, Fgyeppiplosica
findidgh. Kibactivewnilydnkasaaovidedcths B yluésefont Rpical tha@pRAE fa%proach

L CTE). The latt IS believed to give rise . to X
to ARy N isdoiis g gl a6 By apailEive praducion of
the aBRRLREerS pdphiges! 1RGR a5 1490k YRR deALB2 spckSFically AB42, and have
. selectively increased in patients carr |qg _
BIven - EHORG SHPIRTH ' ttheo namylpid rgscadepbiynoftesip apt HPofféns and Bertram,
2005 GAEHBNSAsH Mihe ARG fillEREIIH 4G i
correl at e?:l Wit %Ekgyar l'y- ﬁ%gﬁﬁﬂg%@ﬁ %?&%Fé}ﬁ%?n%]?‘pghdogy
emphdiizre dwenced foo ndeteramdAB4Rlingsoflibd inestadisiny ofmf yproduction and
researchers to be the in culprit of the
strong Y BB L LPren G e APRET AEPOL B ALl t has now
The 10060 B8 AGlRAidet MednofdlAcd bP RAERAE BRLpBLbiyME hotiviRDRQLrred to
be ascribed to a single particular protein, but
as B-jagdiyn sqopriase gleaviag 4t & Mitermings (fssAnbyndyfand the C-terminus
racidLd {eins::.25 The ~Secretase .
(residls DERB0e B8 X By Reopelfy AP IR BCREREY By, e s
evides@nhati fiscogtaad cleeas tirftpltndinD Aphe etir&iontdT&-APPS (sB) and the

resenil.in (P het erodi ner, nicastrin, h-1 and .
T ALY R Kot T AN AR, )6
beliewlth Giat Bioxiot £ NBepaliesHSITWiAY BBMage BENSSALRE. BY¥e amount of
endopnt eol ysis of the precursor protein. The two
the lopgsp iProsm oAl B istsplecitvatyaRgpased ipedensy @rryingcpain mutations in-
a parkidl Lk RGE (Qifesénnhﬁ, Het 8EQdhBSons |h%v@§§enrc%ﬁ%%%eldywith early-

been suggested that nicastrin serves as a
onset darpitiyl Alahsimerasdis e shergfors, rAdRdd pt blicverhly mamctebesrebers to
be thdthaih BRp@IREle JABIGBEILSis Of ABRIRBSEGERLASE are
unknown, but ‘they are all required for activity
(Steiner, 2004. Curr. Al zheiner Research 1(3):
It hasjpayy paopme clear fthefsthe gtseprafaepmadtivey pamnst (e ascrbed to a single
particHREBRISH: & in P8 . SEGRBEW R %@Xs@&ﬂﬂi bERDARR: proteins.
renai ned elusive until present, the
The gymgespattasactvipeakenhaitipacontpome ompl¢tecotainieg at least
f : 1 i - -
our Joﬁﬁ)gl?etnﬁ td &%r@s%fngﬁgi’ﬁg P&é}{)%@ggg{g%@&iv?i o %E&E& pen-2. The PS

t reat nent
heterodimegtaegiies of dhve abiren apd oporderingnal tREr fegrengs generated by
- . ' [ , ngi n
endorf R e ok Broff 1R LB S GPRE RO e
mterfage pé [top heigrodmist It dtae repwlyi bden shgdustod tiout Sicastdn serves as a
- 7 i Vi Mat | au
R AL el SO TS LRSS B Sl pATRT L samma-
secret@e r axe egkesyn, \lok they ire 4t 8Jquirdt dar eldtivify \(Stemer, 2004, Cur.
[ f 6! s were described that have
AL&E%%%P%%%ggéeggﬁggﬁg'ts (Lanmer, 2004. Secretases as
t herapeutics targets in Al zheinmer's di sease:
patents 2000 - 2004. Expert Opin. Ther. Patents
14, 1403-1420.) Indeed, this finding was recently
supported by biochem cal studies in which an
effect of certain NSAIDs2on y-secretase was shown
(Weggen et al (2001) Nature 414, 6860, 212 and WD
01/ 78721 and US 200210128319; Morihara et a
(2002) J. Neurochern. 83, 1009; Eriksen (2003) J.
Ain. Invest. 112 , 440). Potential limtations
for the use of NSAIDs to prevent or treat AD are

+hair i1 nvhi hiti Aann arti vvityvy Nnf CAY aoansyvvrnmcoe whi ~rh




0 wherein Ais O, NH S, Xis a group -CR5R6

wherein R5 and Re are, independently of each

ot her, selected fromthe group consisting of H,

al kyl selected fromthe group CH3, C2H5,

15rt-C31-17, n- C4AH9, sec-C4H9, ten-Calls; al kenyl

selected from C2H3, i-C3H5, n-C3H5, n-C4H7,

i - : ; I Nel f. the alkyl or .
Thus, R e BELCHET mBRREE) B b SO0 Yt 08 T Yoo Rfpeines
elusiyreunsill brstant, uheedsaat dtdse-oomeplex hayticeorslds of theqpne targets in the

I ndependent sel ecte romthe group consisting
search IHEBEREEN o eSS A s ray
Vaﬁq;l\uz!sﬁﬁﬂegiesf hwmoitdag qﬁ*dipbﬁed/\fog hartgaglgcgaahﬁgansﬁazte%@ 0 Alzheimer’s
. ich.t are attached a ri.ng, either )
diseagcyF "’dﬁgg’tggﬁ‘y% %"'I%‘?’ig‘gtt{ﬁer aﬁt'“g}stfc Bist 45y 195vedaping Fupsfraadspecific
inhibityrs Ghd Gloduldtors AT gdmmddecreBhe abti@® A Mdaux RAVE NG00, Drug
ich may contain in the ring

. to 6_C at , and _wh Y ! )
Disceyry Biafo T riRer SHFIGHES TS He T obpoRtings.cr veiery of
compaiiddls Wtk Hesbigiearaat R FRYetRes A0@RLISGRAmME 2004, Secretases as

different if npre than one heteroatomis present;

therapsgfigs tapgols iRAAlZbRINEYS disensy: RIEPENHOAL J00e Fapare@pin. Ther.

Patenfsrlqmﬁﬁﬂmélmépulo consisting of H F, Cd; Br; |; CN
OH~ C(0)N(R7R8); S(0)2R7; SO2N(R7128):

A ol M IR OB T L I T

certailN Y : e

erta %ﬁ?&ﬁ% 1%)&;%)%8'&11% Q/u gg% ?f%t%%m% Nature 414, 6860, 212

and Wi QU/E&RA e B 2@92/&3851%9@@@ o8 al{2002) UtNemiraghein. 83, 1009;

Eriksdd{30U35 4. it SleGl 1194;44@#. %Béxﬁ%}‘ﬂgméﬁélﬁ &) fe LS NSADS 1o
-0, -al kyl nd

substituents of both groups a
prevegtiarcmag Wb i hels ishibition eetivity orfi Gox @lzymBy, , which @m3tead to

unwartdd si(fégaffeag?ana l't]%nJ ig?%%¥n %l%lr%te?g-,fﬁ&f] ] .tl\qu. Chem,

‘group consi sting
48, 5705-5720),

- Thus, there is a strong need for novel compounds which modulate y-secretase activity

thereby opening new avenues for the treatment of Alzheimer's disease.

Summary

The aim of the present disclosure is to provide such compounds.
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10 al kyl; heterocyclyl; and C3-7 cycl oal kyl,
wherein C -C4-al kyl; heterocyclyl; and C3-7

cycl oal kyl are optionally substituted with one or
nore substituents independently selected fromthe
group consisting of F, d, Br, I and CF3; Y is a
car boxy group -C(0)OH or a substututed or
unsubstituted tetrazole group; R9, and Rio are

i ndependently H, F, or CF3; 15and sol vates,
hydrates, esters, and pharmaceutically acceptable
salts thereof. In a second aspect, there is

Iy 94 agesdls therednprvider = ednenoredihaving fhetdrectgifoopula (1)
consi sting of
2-(5-(4-fluorophenoxy)-4'-trifluoronethyl-Dbi pheny
1-3-y1)- pentan0|c aci d;

2- (5-(phe xy)‘4'-tr|£IuoronethyI bi phenyl - 3-y1) -
pent anoi G @ arg-'sol vates, hydrates, esters,
and phaﬁﬁa@e (o¥: acceptable salts thereof. In
athird d%pect there is provided a conpound

sel ected fron1tyr i sti
CF3 CF3 R

wherein
AisO,NH, §;

X is a group —CR5R5 wherein Rs and R are, independently of each other, _
selected from the group cbnsisﬁng of H; alkyl selected from the group CHj, C,Hs,
i-CsHy, n-CsHj, i-C4Hs, n-C4Hj, sec-C4Ho, tert-C;sHg; alkenyl selected from C;Ha,
i-C3Hs, n-CsHs, n-Cy4Hy, i-C4H7, sec-CsHy; wherein in any of the alkyl or alkenyl
groups one or more H atoms optionally can be substituted with one or more
substituents independéntiy selected from the group consisting of OH, F, Cl, Br, I
and CFs; or Rs, Rg may jointly form together with the carbon atom to which théy

- are attached a ring, either saturated or unsaturated, optionally substituted by C, —C;;
alkyl or F, C1, Br, [ and CFs, having 3 to 6 C-atoms, and which may contain in
the rihg one or more heteroatoms from the group N, S or O, dand which heteroatom

- may be identical or different if more than one heteroatom is present;

R;, Ry, R; and Ry are independently selected from the group consisting of H; F;
CL; Br; &k CN; OH; C(O)N(R7Rs); S(OkRy; SO:N(RiRg); S(O)N(R7Rg);
N(R7)S(0)2Rs; N(Rg)S(O)R3; S(O)R7; N(R7)S(0)N(RsRs,); SR7; N(R7Rg);

3a



CF3 CF3  5CF3 CF3 CF3

5 NR7)C(O)Rs; NRNC(ON(RsRsa); N(R7)C(O)ORs; OC(OIN(R-Rs); C(O)R7;
substituted and unsubstituted C,-Cs-alkyl and substituted and unsubstituted C;-Cy-
alkoxy, and wherein the substituents of both groups C;-Cy-alkyl and Cy-Csalkoxy
are selected from F, Cl, Br, I, CF3;

Ry, Rg, Rsa are independently selected from the group consisting of H; C;-Cy-
10 alkyl; heterocyclyl; and Cs; cycloalkyl, wherein C,-Cy-alkyl; heterocyelyl; and

Cs7 cycloalkyl are optionally substituted with one or more substituents

independently selected from the group consisting of F, CL, Br, I and CFs;

Yisa carboky group —C(O)OH or a substututed or unsubstituted tetrazole group;
Ro, and Ry are independenﬂy H, F, or CFs;

15 and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a compound selected from the group consisting of
2-(5-(4-fluorophenoxy)-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;
2-(5-(phenoxy)-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid

20 and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof..

In a third aspect, there is provided a compound selected from the group consisting of:

3



CF3 CF3 5CF3 CF3 CF3
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5 5C CF3 and sol vates, hydrates, esters,
and pharmaceutically acceptable salts thereof.

In a fourth aspect, there is provided a conpound
as defined above for use as a 10 nedicanent. 5
In a fifth aspect, there is provided the use of a
conpound as defi ned above for he preparation of a
nmedi canment foqr the treatnent of Al zheiner's

di sease.
n

3e



In a sixth aspect, there is provided a

phar maceuti cal conposition conprising a conpound
as defined above in adm xture with an inert
carrier. In a seventh aspect, there is
provi ded a process for the preparation of a
conpound as 10 defined above with A being O,

conprising the foll ow ng steps: a)
reating a di hal i defl uorobenzene conpound, with a
b | al gohol in the presence of an al kali netal

b) treating the product with a
suid.ahl elmabwni ¢ ester derivative in the presence
il i metal hydride and a metal halide;
15c) eatnment in an acidic solvent; d) coupling
to a.beronic acid derivative; e) optionally
i ng the resulting conpound; f) renoval of
the benzyl protecting group;, g) converting the

ol "H 0 a hi phenyl ether; 20h) conversion of
the ester to the acid. i) optional resolution of

acem ¢ nmixture into enantioners. In an eight

there is provided a process for the

, ~conprising the steps as laid out in the
th_88pect, with the exception that the

i dgretal hydride is replaced by a suitable
basfe and the benzyl 25al cohol is replaced by an
thiol. In an ninth aspect, there is provided

defli ned above with A being NH, conprising the
fel 'owi ng steps: 5a) treating a

dj hal i def | uor obenzene conpound, with a benzyl
al cghol in the

O

F

3f



presence of an alkali nmetal hydride; b) treating
the product with a suitable malonic ester
derivative in the presence of an al kali netal
hydride and a netal halide; <c¢) treatnent in an
acidic solvent; 10d) coupling to an aniline e)
renoval of the benzyl ether protecting group; f)
converting the resulting hydroxyconpound to a
Tiflate and coupling to a boronic acid; @)
tenal Iy al kylating the resulting product; 15h)
nVversjon of the ester to the acid. i) optiona
ion of racemic mxture into enantio ers.
H aspect, there is provided a method for
reparation of a nedi canment conprising the
steps of: a) preparing a conpound as defi ned
; and 20b) fornmul ation of a nmedi canment
ining said conmpound. In an el eventh aspect,
re is provided a conmpound according to the
fFrst aspegct conprising | ess than about 5 nole
percent inpurities. - In a twelfth aspect, there

s |provi ded a conpound according to the first
$pett in isolated form 25 In one enbodi nent,
Fhere 5~ provi ded a conpound havi ng the genera

éth)




R3-1, R4 R1 Fornula 5 wherein Ais 0, Sor NH X
is a bond or a group -CR5R6 wherein R5 and R6 are
i ndependently, selected fromthe group
c,onsisting of H, alkyl selected fromthe group
CH3, C2H5, i-C3H7, n-C3F17, i-C4H9, n-C4H9,
sec-CAH9, tert-C4H9; al kenyl selected from C2H3,
i - C3H5, n-C3115, n-C4H7, 10 C4H7, sec-C4l -17;
wherein in dny of the al kyl or al kenyl groups one
3 5 optionally can be substituted
F Wit hoq o e substituents independently
ct m t he group consisting of OH, F, O,
Bi, lang CF3; or R5, R6 may jointly formtogether
wiFt h t bes.carbon atomto which they are attached a
ring, her saturated or unsaturated,
substi t te%fsor unsubstituted, having 3 to 6
C-atonms® and whi ch may contain in the ring 15 one
r nmore heteroatons fromthe group N, S or 0, and
ich heteroatom nay be identical or different if
HanR one heteroatomis present; R, R2, R3
abg i ndependently selected fromthe group
sting of H F;, d; Br; |I; CN OH
7R8); S(0)2R7; S2N(R7R8); S(0)N(R7R8);
S(0) 2R3; N(R8) S(0)R8; S(0)2R7;
S(0) 2N(R8R8a); SR7; N(R7R8); N(R7)C(0)R8; 20
VR7) C(0) N( R5R8a) ; N(R7) C(0)0OR8; OC(0) N( R7R9;
C'é R7; substituted and unsubstituted G - C4-al kyl
and substituted and unsubstituted Cl-C4-al koxy,
nd wherein the substituents of both groups.
-C4-al kyl and G - C4-al koxy are selected fromF,
I, CF3; 25 R7, R8, Rsa are |ndependently

%yl het erocyclyl; and C3,7 cycl oal kyl ,
i®Cl- C4 al kyl ; heterocyclyl and C3,7
cycl oal kyl are opti onal |y substituted with one or
substituents independently selected fromthe
up consisting of F, C, Br, | and CF3; Yis
ear boxy group - C(O)OH or a substltut ed or
uhsubstituted tetrazol e group 30 R9and R10 are
dependently selected fromthe group consisting
,f’ H, |F, and CF3; and sol vates, hydrates,
S, “and pharmaceutically acceptable salts
®H5The term "substituted" as used herein
i udes both part and full substitution.

3b



Substituents can be either saturated or
unsaturated. In case R5 and R6 are part of a
ring, the ring can be substituted by Cl-Ca-al kyl
or OH, F, d, Br, | and CF3 Esters are those
according to formula (I) in which H of the
carboxy group is replaced by 10 an organic

on skilled in the art. Preferred Itm
£l e foll ow ng-an unsubStituted or at

| ga nonesubstituted al kyl, preferably a Cl1-Ci o

h al kenyl, preferably C2-C10-al kenyl, an
preferably C3-Cmal kynyl, and an

3stituted or at |east nonosubstituted,

urated or unsaturated, non-aromatic or

arenptic ring having 3 to 6 C-atons, and which
may céntain; in the ring 15 one or nore hetero

_atons fromthe group N, S or 0, and which hetero

ﬁEion1nay be identical or different if nore than

e heteroatomis present. Said substituents

hal ogen,al kyl, al kenyl, alkynyl, N, S, O,
' ) sulphonyl and the |i ke and which can be
hef subst it ut ed. Exanpl es for current
at i ¢ groups include aryl groups, for exanple
yl groups, 20 and heteroaryl groups, which
ar and heteroaryl groups nmay be substituted,
pe€frer ably by the substituents given above. In
anot her enbodi ment of the disclosure: Ais 0 or
AH X is -d 25126 wherein R5 and R6 are
dependently selected fromthe group consisting
CE13, C2135, i-C3117, n- C3H7 i -CA119,
oll-

e —Ikyl groups one or nore H at ons
ond |y can be substituted with one or nore

p consisting of OH, F, d, Br and |I; or R5,
ointly formtogether with the carbon atomto
preh they are attached a cyclopropyl ring; 30

R, R2, R¥ and R4 are independently selected from
’he group consisting of H OH C(1_ tnalkyl,

FG .,.Ikoxy, - N('CH3) 2, -502CH8 CN, OCF3,

and CXl_a)aIkoxy are optionally

in substituted with one, two, or three
subs emts selected fromthe group consisting

of , F, and d; 5 Y is CO2H, R9and Rio are

i ndependently selected fromthe group consisting
of : F, and CF3; and sol vates, hydrates, '

Fand pharmaceuti-cal ly acceptable salts
t hereof’. . In:another enbodinment of the
dlsclosure;

3



Ais Oor NH 10 Xis -CR5R5 wherein R5 and R6
are H CH3, C2H5, i-C3137, n-C3117,n-C4HO, sec-
. CAH9, or tert-C4119; Ri R2, R3 and R4 are
i ndependently selected fromthe group consisting
of H OH Cu C(m al koxy, -N(CH3)2i -S02CH3, CN,
OCF3, -C(0)CH3, OCH3, CF3, F, and O ; wherein
aid Co_oal kyl and C(i _ai al koxy are optionally
cd/ndependet |y substituted with one, 15two, or
F €y substituents selected fromthe group
COnRSF St | of I, Br, F, and d; Y is CO2H, R9and
' d@pendently sel ected fromthe group
ng of: H F, and CF3; and sol vat es,
%sters and pharmaceutically acceptable
ereof I n anot her enbodi nent of the
rec 20 Ais 0 or NH X is -CR5R5 wherein
are H CH3, C2H5,n-C3H7, n-C4H9, sec-

C4-19, Or tert-C4H9; Y is CORH, Ri, and R2
are |ndependently sel ected fromthe group




R10 is H, and sol vates, hydrates, esters, and
phar maceutically acceptable salts thereof In
anot her enbodi nent of the invention, the object
is achieved by a conpound having the genera
Formula (It) wherein Ais O, Sor NH Xis a
bond or a group -CR5R6 wherein R5 and R6 are,
inquendently of each other, selected fromthe
group consisting of H alkyl selected fromthe
@ , C2H5, 15n- C3H7, n- CAH9, sec- C4H9,

e 15; al kenyl selected from C2H3, i - C3H5,
5, of- C417, i -CAH7, sec-C4H7; wherein in any
e il kyl or al kenyl groups one or nore H
5 optlonally can be substituted with one or

8. substituents independently selected fromthe
F @o gonsisting of OH, F, d, Br, |I and CF3; or
apd R6 being part of a ring, either saturated
or undaturated, substituted or unsubstituted, -
r.haviag 3 to 6 Catons, 20 and which may contain
@ he rilng one or nore heteroatoras fromthe
gfoup Ny”S or 0, and whi ch heteroatona may be
Lcal @r different if nore than one
gmis present; R, R2, R3 and R4 are

F, d; Br; I; CN, OH C(0O)NR7R3); S(0)2R7;
8); ( 0) N(R7R8); N(R7)S(0)2R3; 25
D) Rs; S(0)2R7; N(R7)S(0)2N(R8R8a); SR7;
N(R7Ra); N( R?) C(0) R3; N(R7)C(0) N(R8R8a) ;
N(R?)G(Q)ORS OC(0O)N(R7R8); C(0)R7; substituted
e uns Hbstltuted C -C4-allcyl and substituted
a @ nmsubsti tuted Cl-C4al koxy, and wherein

Y
g
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5 the substituents of both groups G -Ca-al kyl and
Cl-4- al koxy are selected fromF, d, Br, |, CF3;
R7, Rs, Aga are independently selected fromthe
group consisting of H, Ci-Ca-al kyl; heterocyclyl;
and C3_7 cycl oal kyl, wherein Cl-Ca-al kyl;
heterocyclyl; and C3,7 cycloal kyl are optionally
substituted with one or nore substituents
i ndependent|l y sel ected fromthe 10group
consisting’of F, A, Br, | and CF3; Y is a

poxy. groupi - C(0)OH or a substituted or
tu.ed tetrazole group and/or a salt or
eréof . The term "substituted" as used
ncl udes both part and full substitution.
ents can be either saturated or
@¢d. 15 In case R5 and R6 are part of a
ring, @he ring can be substituted by Cl -Ca-al kyl
or OH F, d, Br, I and CF3 Esters are those
accordingjto fo"Lila (1) in which H of the
up is replaced by an organic residue
Me organic residues are known to a ,
skiplled in the art:. Preferred R7a include
Il ow ng: an unsubstituted or at |east
no stituted al kyl, 20 preferably a Cl-Cl10
aIE al kenyl , preferably C2-C10-al kenyl, an
al kynyl , “preferably C3-Cl0-al kynyl, and an un
substituted,or at | east nonosubstituted,
unsat ur at ed, non-aronatic or
%rmansto6(}MOm,amiMﬂm
K the ring one or nore heteroatorns
group N, S or 0, and which heteroatom
may be jidentical or different if nore than one
mis present. Said substituents being 25
d=om t he group consisting of hal ogen,
al kyl, al kehyl ; alkynyl, N, S, 0, carboxy,
sul phonyl, and the |ike and which can be further
substi tut ed/~Exanpl es for cmrent aromatic groups
gyoups, for exanple phenyl groups,
[ groups, which aryl and heteroaryl
fly B substituted, preferably by the
yents given above. 30The term
gankyl" refers to nmethyl, ethyl, n-propyl,
i so- g opyleF,n-butyl, iso-butyl,

m™m
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sec-butyl, and tert.-butyl. 5 "C34 cycloal kyl"

or "C327 cycloal kyl ring" nmeans a cyclic alkyl

chain having 3 - 7 carbon atons, e.g.

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl ohexcnyl, cycl oheptyl. Each hydrogen of a

cycl oal kyl carbon may be replaced by a

substituent. "Heterocyclyl" or "heterocycle"

nqgns a cydl opent ane, cycl ohexane or cycl oheptane
that Ay contain up to the maxi mum nunber of
>dsOH aromati ¢ or non-aromatic 10 ring

A1y, partially or un-saturated)

erei | east one carbon atomup to 4 carbon
“>atonsage replaced by a heteroatom sel ected from
- gonsi sting of sulfur (including -S(0)-
-S(0) oxygen and nitrogen (including =N(0)- )
5 andFwher'ef n t he ring is linked to the rest of the
nol ecul e via a carbon or nitrogen atom Exanples
forga heteragcycle include but are not restricted
#yran, fhioophene, pyrrole, pyrroline, 15
' R'dazol i ne, pyrazole, pyrazoline,
zol e ox@zollne I soxazol e, isoxazoline,
£, thiazoline, isothiazole, isothiazoline,

3l e, thiadiazol i ne, tetrahydrofuran,

t etAeghydriat.lAi ophene, pyrrolidine, imdazolidine,

pyragzol i i‘nhe, oxazolidi ne, isoxazolidine,

thi azol i di ne, i’sothiazolidine, thiadiazolidine,

sul f ol ane, | pyran, di hydropyran, tetrahydropyran,

c#ykgazoll e, pyridine, pyridazine, pyrazine,
ym.m.di ne, opi perazi ne, 20 piperidine,

tt,ti azole, triazole, triazolidine,

etraz6l i df ne, azepi ne or honopi perazi ne. :
ctHet exocycl e” neans al so azetidine. In preferred

, the invention relates to a conpound
havi ng"t he general fornula (1) wherein A X Y;
Rl angFR2; and R3, R4, RS and R6 independently of
each other have the following neanings- 25 A is

andgolvaigy hydratys. stersging prmerg e ixaeerphie Rits HistroRe
are, independently of each other, selected from
In atfbﬁﬂgz[spétlﬁ, RS ipBdvided a 0dmpdunad Iawdfmaeébaeé Rduder0m
oup CH3, C2H5,n-C3H7, i- C4F19, n-C4H9,

10 me %%m%% HO, tert-CAHO; wherein in any of the alkyl
groups one or nore H atons optionally can be
substituted with one or nore substituents
i ndependently selected 30 fromthe group
consisting of OH F, d, Br and |I; and/or R, R2,
R3 and R4 are independently selected fromthe
group consisting of H OH Cl1-C4- al kyl or
G - C4-al koxy, substituted partly or fully by F,
A, Br, |I; and/or 5 R5 and R6 being H, or R5
being H.and R6 being CH3, C2H5, C3H7 or C4H9 or
i sonmers thereof; or RL and R2 being CH3 or R, R2
jointly formtogether with the carbon atomto
whi ch they are attached a cycl opropyl ring;

-and/ or 3m '
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Y is a carboxy group and/or a salt or ester
thereof 10 Wthin this group of enbodinents, it
is even nore preferred if all the groups A X Y,
121, R2, R3, R4, R5 and R6 have the neanings
defined beforehand. It is even nore preferred if
A X, Y; RlL and R2; and R3, R4, R5 and R6
i ndependently of each other have the follow ng
nmeani ngs* Ais 0; Xis agroup -CR5R6 with R5
In 24fh dshéct,ABOE pvidRl H3sbE N@odfodiiichs HbSnchabd@ f6aBs
15 C2H5, C3H7 or C4H9 or |sqg$rs thereof; or Its

preppfion®! B aeigaress fs thepesatmest sl iemerslissaoget her
with the carbon atomto which they are attached a
In £$b€ﬂ1 @s@.feétpﬂﬁbre tis prgidc@ncpharinabyticR2omitaimtofgriaiea compound
%$ ndent .selected from.the group consisting
m e Wi g 08 CBIe- al koxy,
substltuted partly or fully by F, d, Br, |
In agedénalr asperal/tare R @rovided a grocessfoxte gelmmioa ofl4 gmmund as

or_e t reof . Wit hi th S¢dL.0up of
detsnﬁ%ab&ve Wi en{grk? CoIL) rlsm tEuF golﬁf))r I er $d if all the

gr o} R n
e e A SR
pregumef @ran etkali fneld] hydridyy; 123 and R2; and R3, R4, R5

and R6 independently of .each other have the
f ol t) cwiting thmamﬂung@i’th Psuiilgble maknicsiar Grivap c-i1ORE RE:sgnce of

an%ﬂalq R%ﬁ§ 5 %E%E%ﬂﬂe gaHgsoPegggnsrzn?hs?eof;
30 c\ftre&m%m‘iﬁ&&%’f&{c LR |
-d) coupling to a boronic acid derivative;
e) optionally alkylating the resulting compound;
f) remowval of the benzyl protecting group;
g) converting the phenol to a biphem-d ether;
h) conversion of the ester to the acid.
i) optional resolution of racemic mixture into enantiomers.

In an eight aspect, there is provided a process for the preparation of a compound as

defined above with A being S, comprising the steps as laid out in the seventh aspect, with

* the exception that the alkali metal hydride is replaced by a suitable base and the benzyl

alcohol is replaced by an aryl thiol.

In an ninth aspect, there is provided a process for the preparation of a compound as

defined above with A being NH, comprising the following steps:

3n



5 R, R2, R3 and R4 are independently sel ected
fromthe group consisting of H OH CH3, OCHS,
CF3, F, and d; and/or and/or a salt or ester
thereof. Wthin this group of enbodinents, it is
even nore preferred if all the groups A X VY, R
and R2; and R3, R4, R5 and R6 have the neani ngs
defi ned beforehand. 10 In another enbodi ment, the

5 di srkasiy edihdidafesolicozcconpuuwnad vsibladetzytalfshohmitive
grou

21?%@%%8 %ﬁ%&ggﬁgﬁ%%§ykﬂ'-trifluoronethyl-bipheny

1-3-yfi-pentanoic acid (1)
2- (B réping espyddudt with £ uitahlemelohiy lesteri dgtivatiyq ighgpresepee of

ent angi ¢_aci 1] 5 vates, hydrates,
esf%?g?ﬁgﬁ%i%ﬁ%ﬂ%%%%ﬂ?%%gﬁﬁ%%accepta%le salts
thereof. In another enbodi ment, the disclosure
r elcatrestmens icorpssimipdvesiel ected fromthe group
consi sting of: Conmpound # Structure Chem ca
10 Narde coupling to an aniline
€) removal of the benzyl ether protecting group;

f) converting the resulting hydroxycompound to a triflate and coupling to a

boronic acid;
g) optionally alkylating the resulting product;
15 h) conversion of the ester to the acid.
1) optional resolution of racemic mixture into enantiomers. I'
In a tenth aspect, there is pfovided a method for the preparation of a medicament
comprising the steps of:
a) preparing a compound as defined above; and
20 b) formulation of a medicament containing said compound.

In an eleventh aspect, there is provided a compound according to the first aspect

comprising less than about 5 mole percent impurities.

- In a twelfth aspect, there is provided a compound according to the first aspect in isolated

form.

25 In one embodiment, there is provided a compound having the general Formula (I}

30



Si cF3 OH . 215-(3,5-D fluoro-phenyl am no)-4'-
trifluoronethyl-biphenyl -3-y1] - 4-

net hyl - pentanoic acid WO

20071124394PCT/ US2007/ 067039 2 FryOH 40 N el .
40 C F3 245-(2, 4-Difl uoro-phenyl anai no) - 4" -
trifluoronethyl-biphenyl -3-y1] - 4-

nmet hyl - pent anoi ¢ acid

]

R* R"™  Formulal

3p
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3 OH The 40 0 cF340 cF3

245%%32, 5-Bis-trifluoronethyl phenyl am no)-4'-frifl

WO XBYB#8¢ hy| bi phenyl - 3- y1] - 4- net hyl - pent anA@ @@e0d067039
4 40 OH 0 140 cF3
245- (4-1sopropyl - phenyl am no) - 4L
trifluoronethyl-biphenyl -3-y1] - 4-

wherdiEt hyl - pent anoi ¢ aci d

Ais O, SorNH,

X is a bond or a group -CRsRs wherein Rs and Re are independently, selected from the
group consisting of H, alkyl selected from the group CHs, C,Hs, i-C3Hy, n-C3Hj, i-CsHs,
n-CaHy, sec-CaHy, tert-C4Hy; alkenyl selected from C,Hs, i-C3Hs, n-C3;Hs, n-CyHy, i-
C4H5, sec-CsHy; wherein in any of the alkyl or alkeny] groups one or more H atoms
optionally can be substituted with one or more substituents independently selected from
the group consisting of OH, F, Cl, Br, I and CF3; or Rs, Rg may jointly form together with
the carbon atom to which they are attached a ring, either saturated or unsaturated,
substituted or unsubstituted, having 3 to 6 C-atoms, and which may contain in the ring
one or mor¢ heteroatoms from the group N, S or O, and which heteroatom may be

identical or different if more than one heteroatom is present;

Ry, Ry, R3 and R, are independently selected from the group consisting of H; F; Cl; Br; T;
CN; OH; C(ON(R-Rs); S(O)R7; SONRsRs); S(ON(R-Rg); N(R7)S(O)Rs;
NRs)S(O)Rs;  S(O):R7  NR7)S(O):N(RsRs.); SRz NRsRs);, NR)IC(O)Rs;
NRDNC(ON(RsRs); N(R)C(O)ORs; OC(ON(RsRz); C({O)R7; substituted and
unsubstituted C;-Cg-alkyl and substituted and unsubsiituted C;-Cy-alkoxy, and wherein
the substituents of both groups C,-Cs-alkyl and C,-Cs-alkoxy are sefected from F, CI, Br,
1, CFs;

R7. Rg, Rs, are independently seclected from the group consisting of H; C,-Cg-alkyl,
heterocyclyl; and Cs.; cycloalkyl, wherein C;-Cy-alkyl; heterocyclyl; and Cs.; cycloalkyl
are optionally subsfituted with one or more substituents independently selected from the

group consisting of F, Cl, Br, I and CF3;
Y is a carboxy group —~C(O)OH or a substituted or unsubstituted tetrazole group
Roand Ryp are independently selected from the group consisting of: H, F, and CFs;

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof,
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5 C 0 OH 11010 4111 cF3

2-[ 5-(4-Chl or o- phenyl am no) - 4L

trifluoronmethybhi phenyl-3-y1]-4- nethyl-pentanoic
acid 6 H40 OHIlo0 0 CF 3

The term “substituted” as used herein includes both part and full substitution.

~ Substituents can be ¢ither saturated or unsaturated.

In case Rs and Rg are part of a ring, the ring can be substituted by C;-Cy-alkyl or OH, F,
Cl, Br, I and CF;4

Esters are those according to formula (I) in which H of the carboxy group is replaced by
an organic residue Ry, Suitable organic residues are known to a person skilled in the art.
Preferred Ry, include the following:an unsubstituted or at least monosubstituted alkyl,
preferably a C;-Cyg alkyl, an alkenyl, preferably C»-Cip-alkenyl, an alkynyl, preferably
C3-Cyo-alkynyl, and an unsubstituted or at least monosubstituted, saturated or unsaturated,
non-aromatic or aromatic ring having 3 to 6 C-atoms, and which ‘may contain in the ring
one or more heteroatoms from the group N, S or O, and which heteroatom may be
identical or different if more than one heteroatom is present. Said substituents being
selected from the group consisting of halogén, alkyl, alkenyl, alkynyl, N, S, O, carboxy,
sulphonyl, and the like and which can be further substituted.

Examples for current aromatic groups include aryl groups, for eXample phenyl groups,
and heteroaryl groups, which aryl and heteroaryl groups may be substituted, preferably

by the substituents given above.
In another embodiment of the disclosure:
Ais O or NH;

X is -CRsR¢ wherein Rs and Ry are independently selected from the group consisting of
H, CHs, CoHs, i-CaHy, n-C3Hy, i-C4Hg, n-C4Ho, sec-C4Hy, and tert-C4Hy; wherein in any
of the alkyl groups one or more H atoms optionally can be substituted with one or more
substituents independently selected from the group consisting of OH, F, CL, Brand T; or '
Rs, R jointly form together with the carbon atom to which they are attached a

cyclopropyl ring;

Ry, Ry, Ry and Ry are independently selected from the group consisting of H, OH, Cgy.

palkyl, Capalkoxy, -N(CHs), .—SOZCHg, CN, OCFs, -C(O)CH3, OCHj3, CF3, F, and Cl;

wherein said Cj)alkyl and Cg.4jalkoxy are optionally independetly substituted with one,

two, or three substituents selected from the group conmsisting of 1, Br, F, and CI;
5
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2-[5-(4-Fl uoro- phenyl am no) -4' -
trifluoronethyl-biphenyl -3-y1] - 4-
net hyl - pentanoic acid WO
2007/ 124394PCT/ US2007/ 067039 7 le 5 a40 .F, 0 OH
245- (3, 5-Di chl or o- phenyl am no) - 4' -
trifluoronethyl-biphenyl -3-y1] - 4-
nmet hyl - pentanoic acid 8 c¢cF3 H5N 0 0 cF340
Y is CO,H;
Roand Ry are independently selected from the group consisting of: H, F, and CF3;
and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof..
In another embodiment of the disclosure:

Ais O or NH;

Xis —CR5R5 wherein R5 and R6 are H, CHg, Csz, i-C3H7, 1’1-03H7, i—C4H9, II—C4H9, 5eC-
C4Hog, or tert-C4Ho;

Ri, Ro, Rs and Ry are independently selected from the group consisting of H, OH, Cq.
palkyl, Cagalkoxy, -N(CHs),, -SO.CH;, CN, OCF;, -C(O)CH;, OCHs, CFs, F, and Cl;
wherein said Cqgjalkyl and Cygalkoxy are optionally independetly substituted with one,
two, or three substituents selected from the group consisting of I, Br, F, and Cl;

? is COH;

Roand Ry are independently selected from the group consisting of: H, F, and CF3;
and solvates, hydrates,. esters, and pharmaceutically acceptable salts thereof.

In another embodiment of the disclosure:

Ais O or NH;

X is —CR5R6 wherein R5 and R6 are H, CH3, C2H5, i—C3H7, n-C3H7, i—C4H9, II-C4H9, 5eC-
C4Hs, or tert-C4Ho;

Y is CO.H;

Ry, and R, are independently selected from the group consisting of CFs, H, F, Cl, OCH;,
C(H)a]kyl, and CN. -

R; and R, are independently selected from the group consisting of H, CF3, F, and CJ;
RyisHorF;
Rip 1s H,

and solvatés, hydrates, esters, and pharmaceutically acceptable salts thereof.

6
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cF3 OH
2-15-(2,5-Bis-trifluoronethyl phenyl am no)-4-trifl

WO g7/ hyl . bi phenyl - 3-y1] - 4- et hyl - pent aneiGUsei7867039
9 cF3HN OO0OCF3 ™ O
245- (4-Fluoro-2-trifl uoronet hyl phenyl am no)-4'-tr
i fluoronethyl - bi phenyl-3-yll-4-nethyl-pentanoic
acid 10 F3c 4040

In another embodiment of the invention, the object is achieved by a compound having the

general Formula (I*)

R1
UA D
- =
1
R3 R4 Formula I*
wherein
Ais O, Sor NH,

X 1s a bond or a group -CRsR¢ wherein Rs and Ry are, independently of each other,
selected from the group consisting of H; alkyl selected from the group CHs, CoHs, i-CaHs,

- n-C3Hy, 1-C4Hy, n-C4Ho, sec-C4Ho, tert-CqHg; alkenyl selected from C,Hj, i-C3Hs, n-

CsHs, n-CyHy, i-C4Hy, sec-CsH7; wherein in any of the alkyl or alkenyl groups one or
more H atoms optionally can be substituted with one or more substituents independently

selected from the group consisting of OH, F, Cl, Br, I and CFs; or Rs and R;; being part of

a ring, either saturated or unsaturated, substituted or unsubstituted, having 3 to 6 C-atoms,

and which may contain in the ring one or more heteroatoms from the group N, S or O,

and which heteroatom may be identical or different if more than one hetercatom is

present;

Ri, Ro, R3 and Ry are independently selected from the group consisting of H; F; Cl; Br; I;
CN; OH; C(ON(R7Rs); S(OnR7z;  SO2N(RsRs); S(OWN(R:Rs);  N(R7)S(O)Rs;
NRs)S(O)Rs;  S(OpR7;  NR7.S(0)NRsRs:); SRz N(RsRs);,  NR7)C(O)Rs;
N(R7C(ON{RsRz.); N(R;)C(O)ORs; OC(ON(RsRg), C(O)R,; substituted and
unsubstituted Ci-Cs-alkyl and substituted and unsubstituted C;-Cs-alkoxy, and wherein
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40 C F3 0 OH 4- Met hyl - 2-141- hi f | uor onet hyl - 5- ( 3-
trifluoronethyl-phenyl am no) -

WO 0 pey| - 3-yl | - pentanoi e acid 11 F3c OSIPCAQSZWB7/067039
0 OH 4-Methyl-2-14"-trifluoronethyl -5-(4-
trifluoronethyl-phenyl am no) -
bi phenyl -3-yl | -pentanoic acid WD

007/ 124394PCTI U2 [ -

the substituents oégoth groups §1~8¢9a7ﬁc916a;8 %?-c%%u;og’ %redsleldfegte from F, Cl, Br,
I, CFg;

R7, Rs, Rs, are independently selected from the group consisting of H; Ci-Cy-alkyl,
heterocyclyl; and Cs5 cycloalkyl, wherein C,-Cy-alkyl; heterocyclyl; and Ca7 cycloalkyl
are optionally substituted with one or more substituents independently selected from the

group consisting of F, Cl, Br, I and CF3;
Y is a carboxy group —C(O)OH or a substituted or unsubstituted tetrazole group
and/or a salt or ester thereof.

The term “substituted” as used herein includes both part and full substitution.

Substituents can be either saturated or unsaturated.

In casc Rs and Rg are part of a ring, the ring can be substituted by C;-Cs-alkyl or OH, F,
Cl, Br, I and CF3

Esters are those according to formula (1) in which H of the carboxy group is replaced by

an organic residue Ry,. Suitable organic residues are known fo a person skilled in the art.
Preferred Ry, include the following: an unsubstituted or at least monosubstituted alkyl,
preferably a C,-Cyq alkyl, an alkenyl, preferably C;-Cyp-alkenyl, an alkynyl, preferably
Ca-Cyp-alkynyl, and an unsubstituted or at leaét monosubstituted, saturated or unsaturated,
non-aromatic or aromatic ring having 3 o 6 C-atoms, and which may contain in the ring
one or more heteroatoms from the group N, S or O, and which heteroatorn may be
identical or different if more than one heteroatom is present. Said substifuents being
selected from the group consisting of halogen, alkyl, alkenyl, alkynyl, N, S, O, carboxy,
sulphonyl, and the like and which can be further substituted.

Examples for current aromatic groups include aryl groups, for example phenyl groups,
and heteroaryl groups, which aryl and heteroaryl groups may be substituted, preferably
by the substituents given above.

The term “C,-Cs-alkyl” refers to methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, and tert.-butyl.
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ario S oF,
245- (4-Chl oro-3-trifluoronethyl - phenyl ani noéﬁ41 t
WO 0§712438¢ omet hyl - bi phenyl - 3- y1] - 4- net hyl - p&RTARZAOF067039
acid 13 NC 01.0 OH 40 C F3
2[ 5(4- Cyano- phenyl am no) - 4L
triftuoronethyl - Dbi phenyl 3-yl]-4-

1(? n(tjga',-rc]:%lga]kay ring' 1meansN% c%chc a]ky’l:s chain Igavmg 3 - 7 carbon

ne
"Csg cycfoa L
atoms, ¢.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl.

Each hydrogen of a cycloalkyl carbon may be replaced by a substituent.

"Heterocyclyl" or "heterocycle” means a cyclopentane, cyclohexane or cycloheptane ring
that may contain up to the maximum number of double bonds (aromatic or non-aromatic
ring which is fully, partially or un-saturated) wherein at least onc carbon atom up to 4
carbon atoms are replaced by a heteroatom selected from the group consisting of sulfur
(including -8(0)-, -S(O).-), oxygen and nitrogen (including =N(O)-) and wherein the ring
is linked to the rest of the molecule via a carbon or nitrogen atom. Examples for a
heterocycle include but are not restricted to furan, thiophene, pyrrole, pyrroline,
i;m'dazole, imidazoline, pyrazole, pyrazoline, oxazole, oxazoline, isoxazole, isoxazoline,
thiazole, thiazoline, isothiazole, isothiazoline, thiadiazole, thiadiazoline, tet:ahydroﬁlran,
tetrahydrothiophene, pyrrolidine, imidazolidine, pyrazolidine, oxazolidine, isoxazolidine,
thiazolidine, isothiazolidine, thiadiazolidine, sulfolane, pyran, dihydropyran,
tetrahydropyran, imidazolidine, pyridine, pyridazine, pyrazine, pyrimidine, piperazine,
piperidine, morpholine, tetrazole, triazole, triazolidine, tefrazohdine, azepine or

homopiperazine. "Heterocycle” means also azetidine.

In preferred embodiments, the invention relates to a2 compound having the general
formula (I) wherein A, X; Y; R; and Ry; and Rz, Ry, Rs and Re independently of each

other have the following meanings:
A 18 G; and/or

X is a group -CRsRs wherein Rs and Re are, independently of each other, selected from
the group consisting of H; alkyl selected from the group CHs, C2Hs, 1-CsHy, n-CzHs, i-
C4Ho, n-C4Hs, sec-C4Hs, tert-CyHo; wherein in any of the alkyl groups one or more H
atoms optionally can be substituted with one or more substituents independently selected

from the group consisting of OH, F, Cl, Br and I; and/or

Ri, Ry, Rs and Ry are independently selected from the group consisting of H; OH; C;-Ca-
alkyl or C1-C4-alkoxy, substituted partly or fully by F, Cl, Br, I; and/or
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245- (4- Cyano- phenyl am no) - 4L
trifluoromethyhbi phenyl-3-y1]-2, 4-
wo pimetdey| - pentanoic acid 15 0 0 * 0  PCI/US2007/067039
2-[5-(3-1sopropyl - phenoxy) -4ttrifl uoronet hyl-biph
enyl-3-yl]-4- nethyl-pentanoic acid WO
2007/ 124394PClI 1 US2007/ 067039 16 00
4- Met hyl-244Ltrifl uoronethyl - 544- .
Rs and R¢ being H; or Rs being H and Rg being CHs, C,Hs, CsHy or C4Hyg or isomers
thercof; or Ry and R; being CH; or Ry, Ro jointly form together with the carbon atom to

which they are attached a cyclopropyl ring; and/or
Y is a carboxy group
and/or a salt or ester thereof.

Within this group of embodiments, it is even more preferred if all the groups A; X Y,
Ry, Ry, Rz, Ry, Rs and Rg have the meanings defined beforehand.

It is even more preferred if A; X; Y; Ry and Ry; and R;, Ry, Rs and R independently of

each other have the following meanings:

Ais O; X is a group -CRsRs with Rs and Re being H; or Rs being H and Rg being CH;,
CoHs, CsH; or CsHs or isomers thereof; or Rs and Rg being CHaz or Rs, Ry jointly form
together with the carbon atom to which they are attached a cyclopropyl ring; and/or

Ri1, Rz, Rs and Ry are independently selected from the group consisting of H; OH; C;-Cs-
alkyl or C1-C4-alkoxy, substituted partly or fully by F, Cl, Br, I; and/or

and/or
Y 1s a carboxy group
and/or a salt or ester thereof.

Within this group of embodiments, it is even more preferred if all the groups A; X; Y,
Ri, Ry, Rs, R4, Rs and R have the meanings defined beforehand.

1t 1s still more preferred if A; X; Y; R; and R»; and Rz, R4, Rs and Rs independently of

each other have the following meanings:
Ais O
X is a group -CRsRs , with R and R being H; or Rs being H and Re being CHjs, CoHs,

CsHy or C4Hy or 1somers thercof;

Y is a carboxy group

10
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15

trifluoromethyl - nhenoxy) - bi nhenyl - 3-
y1ll-pentanoic acid 17

Ry, R, Rs and R, are independently selected from the group consisting of H, OH, CHs,
QCH;, CF3, T, and Cl; and/or

and/or a salt or ester thereof.

Within this group of embodirﬁents, it is even more preferred if all the groups A; X; Y; Ry
and R,; and Rs, R4, Rs and R have the meanings defined beforehand.

Tn another embodiment, the disclosure relates to compounds selected from the group

consisting of
2-(5-(4-fluorophenoxy)-4'-triflucromethyl-biphenyl-3-yl)-pentanoic acid (I)
2—_(5—(phenoxy)-4'-triﬂuoromethyl-biphenyl—3—yl)—pentancjic acid (IT) |

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.

Tn another embodiment, the disclosure relates to compounds selected from the group

consisting of:

Compound Structure Chemical Name
#

1 2-[5~(3,5-Difluoro-phenylamino }-4'-
. o oH N fr_iﬂuoromethyl—biphenyl%-yl]—4—
g O 0 methyl-pentanoic acid
e
CF3

11




0 O LL\ 4-Methyl-2441-trifluoromethyl-5-
(3,4,5-trifluoro-phenoxy) - bi phenyl- 3-

WO yb1/12pmt anoi c acid 18 PCT/US2007/067039
245- (4- Fl uor o- 3- net hoxy- phenoxy) - 4' -
trifluorotnethyl-bi phenyl -3-yl]-4-
nmet hyl - pentanoi c acid 19 0o j _z

2 S 2-[5-(2,4-Difluoro-phenylamino)-4'-
FooH trifluoromethyl-biphenyl-3-yi]-4-

N OH
O S methyl-pentanoic acid
F

CF3
3 2-]153-(3,5-Bis-trifluoromethyl-
Fc Klf OH phenylamino}-4'-trifluoromethyt-
O o biphenyl-3-yl}-4-methyl-pentanoic acid
CFq O .
CFs
4 2-[5-(4-Isopropyl-phenylaminc)-4'-
H trifluoromethyli-biphenyl-3-y1]-4-

| N
\r@/ O & methyl-pentanoic acid

2-[5-(4-Chloro-phenylammno)-4'-
H trifluoromethyl-biphenyl-3-yl]-4-

N
/©/ O o methyl-pentanoic acid
Cl

2-[5-(4-Fluoro-phenylamino)-4'-
H trifluoromethyl-biphenyl-3-yI]-4-

N
/©/ , O o methyl-pentanoic acid
F

12




245- (4- Met hoxy-3-trifl uoronet hyl phenoxy)-41-trifl
uomet hyl - bi phenyl- 3-y1l-4-nethyl -pentanoic acid

WO W07/2889/ 124394PCT/ US2007/ 067039 20 0 O upctius2067/067039

u_ 0 24-Methyl-244'-trifluoromethyl-5-(3-
trifluoronethyl - phenoxy) - bi phenyl-3- yiltentanoic
acid 21 11011%

7 2-[5+3,5-Dichloro-phenylaraino)-4'-
- 8 oH trifluoromethyl-biphenyl-3-y1]-4-
\©/ O o methyl-pentanoic acid
Ci O
' CF,
8 | 2-[5-(2,5-Bis-trifluoromethyl-
Fa zﬂ oH phenylamino)-4'-triffuoromethyl-
O 0 biphenyl-3-ylj-4-methyl-pentanoic acid
CFs3 O
CFs
9 2-[5-(4-Fluoro-2-trifluoromethyl-
GFs ﬁ oH phenylamino)-4'-trifluoromethyl-
F@ O 3 biphenyl-3-yl}-4-methyl-pentanoic acid
()
CF3
10 4-Methy1—2-[4'-triﬂuoromethyl~5—(3-
FuC o o trifluoromethyl-phenylaming)-
\©/ 0 o biphenyl-3-yl}-pentanoic acid
J
CF3
11 4-Methyl-2-[4-trifluoromethyl-5-(4-

trifluoromethyl-phenylamino)-
biphenyl-3-yi}-pentanoic acid




CF,lalllISOHO0 CF, Cl 4-Mthyl-2-44'-chloro-3L
trifluoronethyl-5-(3-fluoro-5- '

WO gaof/12488r orret hyl phenoxy) - bi pheny1- 3- yl kpertiawiw 067639
acid 22 OHO IS0 CF,a 1111S CF, C

4-Met hyl -2[4' -chloro-3"- trifluoronethyl-5-(3-

or onet hyl phenoxy) - bi phenyl - 3- yl kpent anoi ¢

el

triflu

acid 2
AT A T

A =4

12 2-[5-(4-Chloro-3-trifiuoromethyl-
FiC E OH phenylamino)-4*-triflucromethyl-
Clj@/ O o biphenyl-3-y1}-4-methyl-pentanoic acid
13 2-[5-(4-Cyano-phenylamino)-4'-
H oH trifluoromethyl-biphenyl-3-yi}-4-
/©/ O o methyl-pentanoic acid
NC :
CF3
14 2-[5-(4-Cyano-phenylamino)-4'-
N oH trifluoromethyl-biphenyl-3-y1]-2,4-
\C /©/ O o dimethyl-pentanoic acid
CF3
15 2-[5-(3-Isopropyl-phenoxy)-4'-
trifluoromethyl-biphenyl-3-y1]-4-
5 oH methyl-pentanoic acid
o

»
¢




FO O 40 OHO0 0 CF, C 4-Methyl-244"-chl oro-3' -
trifluoronethyl-5-(3,5- ,

WO W T12¢89# ophenoxy) - bi phenyl- 3-y1] - pent anoiBRETASRH7/067039
WD 20071124394PCT/ US2007/ 067039 24 0 40 F F

16 F '[’: 4-Methyl-2-[4"-triflnoromethyl-5-(4-
trifluoromethyl-phenoxy}-biphenyl-3-
yil-pentanoic acid

o « OH
(J 1
F
F7OF
17 e 4-Methyl-2-{4'-trifluoromethyl-5-
F F
\@/ (3.4,5-trifluoro-phenoxy)-biphenyl-3-
S on yl]-pentanoic acid
(1
F
F7F
18 = 2-[5-(4-Fluoro-3-methoxy-phenoxy}-4'-
o
@ - trifluoromethyl-biphenyl-3-y1]-4-
o o methyl-pentanoic acid
3
F
F™OF
19 o~ F 2-[5-(4-Methoxy-3-trifluoromethyl-
F phenoxy)-4'-trifluoromethyl-biphenyl-
3-yl]-4-methyl-pentanoic acid
0 OH
(3
_ -
F™™F

15




F OH 0 4-Met hyl - 2- (5- phenoxy-4' -
trifluoronethyl-biphenyl-3-y1)- pentanoic acid 25
WO J005i24394 -\ 245- (4- Fl uor o- phenoxy) - 4' - PCT/US2007/067039
trifluoronethyl-bi phenyl-3-y1]-4-
nmet hyl - pentanoic acid 26 F 0O 40

20 2 4-Methyl-2-[4'-trifluoromethyl-5-(3-
trifluoromethyl-phenoxy)-biphenyl-3-
yi]-pentanoic acid

21 : 4-Methyl-2-[4’-chloro-3'-
trifluoromethyl-5-(3-fluoro-5-

F (0] OH
\@ O 3 trifluoromethylphenoxy)-biphenyl-3-
CF, yl]-pentanoic acid
l CF,
Cl
22 4-Methyl-2-[4°~chloro-3'-
triftucromethyl-5-(3-
O OH
Q/ O 8 triffuoromethylphenoxy)-biphenyl-3-
CF, yl]-pentanoic acid
I CF,
Cl
23 4-Methyl-2-[4’-chloro-3'-
trifluoromethyl-5-(3,5-
F 0 OH
\© O ! difluorophenoxy)-biphenyl-3-yl]-
; pentanoic acid
O CF,
cl

16




F FF OHo 245-(3-Fl uoro-phenoxy)-4L
trifluoronethyl-biphenyl-3-y1]-4- .

WO 081133394 pent anoi ¢ acid 27 1110 O |e F FRCDHS2607/067039
2-[5-(3, 5-Di fl uoro-phenoxy)-4'-
trifluoronethyl-bi phenyl -3-y1]-4-
nmet hyl - pent anoi caci d

24 4-Methyl-2-(5-phenoxy-4'-
@ trifluoromethyl-biphenyl-3-y1}-
© O OH pentanoic acid
0

F

m M

25 2-[5~(4-Fluoro-phenoxy)-4'-
trifluoromethyl-biphenyl-3-y1}-4-

methyl—pen{anoic acid

26 2-[5+3-Fluoro-phenoxy)-4'-
trifluoromethyl-biphenyl-3-y1j-4-

methyl-pentanoic acid

27 2-[5+(3,5-Difluoro-phenoxy)}-4'-
triftuoromethyl-biphenyl-3-y1}-4-

methyl-pentanoicacid

17




WO 2007/ 124394PCT/ LTS2007/ 067039 28 0 u_
245- (4- Met hoxy- phenoxy) - 4' -

WO 0071283961 oret hyl - bi phenyl- 3-y11- 4- PCT/US2007/067039
met hyl - pent anoi ¢ acid 29 00

28 ~o 2-[5-(4-Methoxy-phenoxy)-4'-

trifluoromethyl-biphenyl-3-vi}-4-

methyl-pentanoic acid

o) OH
(T
F
F7F
(29 cl 2-[5-(4-Chloro-phenoxy)-4'-
© trifluoromethyl-biphenyl-3-y1}-4-
5 on methyl-pentanoic acid
(7
F
F7F
30 £ 2-[5-(3-Fluoro-3-trifluoromethyl-
F
j\©": phenoxy}-4'-trifluoromethyl-biphenyl-
o OH 3-yl1-4-methyl-pentanoic acid
(3
F
F7F
31 2-[3'-Fluore-5'-trifluoromethyl-5-(3-

trifluoromethyl-phenoxy)-biphenyl-3-
yl]-4-methyi-pentanoic acid

18




2- [ 5- (4-Chl or o- phenoxy) -4' -
trifluoronethyl-biphenyl-3-yl]-4-

Womt’nyi% pentanoic acid 30 0 0 U * LL Orduams207067039

L

245- (3-Fl uoro-5-trifluoronethyl - phenoxy)-4Ltriflu
or onet hyl - bi phenyl - 3-y11- 4- net hyl - pent anoi ¢ aci d

32

31

2-[3'-Fluoro-5-(3-fluoro-5-
trifluoromethyl-phenoxy)-5'-
triflucromethyl-biphenyl-3-yl1]-4-

methyl-pentanoic acid

33

2-[5-(3,5-Difluoro-phenoxy)-3'-fluoro-
S'-trifluoromethyl-biphenyl-3-yi]-4-

methyl-pentanoic acid

34

2-[5-(3-Fluoro-5-trifluoromethyl-
phenoxy 3,5 -bis-trifluoromethyl-
biphenyl-3-ylj-4-methyl-pentanoic acid

35

2-[3',5"-Bis-trifluoromethyl-5-(3-
trifluoromethyl-phenoxy)-biphenyl-3-
yl}-4-methyl-pentanoic acid

19




FOONFOFFO
2-[3"'-Fluoro-5"-trifiuoronethyl-5-(3- _

wo teor/idasear onmet hyl - phenoxy) - bi pheny1- 3- PCT/US2007/067039
y1l] - 4- net hyl - pentanoic acid WO
2007/ 124394PCT/ US2007/ 067039 32 F F

36 2-[5-(3,5-Difluoro-phenoxy)-3',5'-bis-
trifluoromethyl-biphenyl-3-y1]-4-
methyi-pentanoic acid

37 g b F e 2-[5-(3,5-Bis-trifluoromethyl-

F F phenylamino)-4'-chloro-3'-
trifl thyl-biphenyl-3-yl]4-
! o uoromethyl-biphenyl-3-yl]
O S methyl-pentanoic acid
s
cFF
38 2-[4-Chloro-5-(3-fluoro-5-
= b trifluoromethyl-phenylamineo)-3'-
N o)
= O " | wifluoromethyl-biphenyl-3-y1]-4-
o L
methyl-pentanoic acid
F
oy
a f£F
39 2-[4'-Chloro-5-(2,5-bis-rifluoromethyl-
CFs phenylamino)-3'-trifluoromethyl-
N OH
©/ O biphenyl-3-yl]-4-methyl-pentanoic acid
Q
CF, O
CF,
Cl

20




110 OOH o 40F 2-[3'-Fl uoro-5-(3-fluoro-5-

trifluoronethyl
WO 20071263301 onet hyl
met hyl

et hyl

- phenoxy) -5' -
- bi pheny1- 3-y1] - 4-

PCT/US2007/067039

-pentanoic acid 33 1110 40 0O O F F F OH
245- (3, 5-Di fl uor o- phenoxy)-3' -fluoro51-trifl uorom

- bi phenyl- 3-y1]-4- nethyl

-pentanoic acid 34

40

2-[5"-Fluoro-5-(2,5-bis-trifluoromethyl-
phenylamino)-3"-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid

41

CFy |,
N OH
(1
CF, -iiﬁ
F CF,

CFy o
@NO "
. o

F il CF,

2-[5"Fluoro-5-(4-fluoro-2-
trifluoromethyl-phenylamino)-3'-
trifluoromethyl-biphenyl-3-y1]-4-

methyl-pentancic acid

42

2-[5'-Fluoro-5-(3,5-bis-trifluoromethyl-
phenylamino)-3"-trifluoromethyi-
biphenyl-3-yl]-4-methyl-pentanoic acid

43

o
*@

2-15-(3,5-Bis-trifluoromethyl-
phenylamino)-3',5-bis-trifluoromethyl-
biphenyl-3-yl}-4-methyl-pentanoic acid

44

m T

F
FH
N OH
(7
Fe
F F

2-{5-(2,5-Bis-trifluoromethyl-
phenylamine)-3',5-bis-trifluoromethyl-
bipheny!-3-yl]-4-methyl-pentanoic acid

21




(4

F110 0 FF 4 O FF F OH

245- (3-Fluoro-5-trifluoronethyl-

phenoxy)-3',5" -bis-trifluoronethyl bi phenyl-3-y1]-
4- et hyl - pentanoic acid 35 F o OCH FFO ol i F

2-[5-(4-Fluoro-2-rifluoromethyl-

45
F . -
phenylamino)}-3",5'-bis-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid
F
46 ( R ) -2-[5+2,5-Bis-trifluoromethyl-

phenylamino)-4'-trifluoromethyl-
biphenyl-3-y1]—4-methyl-péntanoic acid

and solvates,hydrates,esters, and phamlaceuticaliy acceptable salts thereof.

Some of the compounds of the disclosure and/or salts or esters thereof will exist in

different stereoisomeric forms. All of these forms are subjects of the disclosure.

Described below are exemplary salts of the compounds according to the disclosure which
are included herein. The list of the different salts stated below is not meant to be complete
and limiting. ‘

Compounds according to the disclosure which contain one or more acidic groups can be
used according to the disclosure, e.g. as their alkali metal salts, alkaline earth metal salts
or ammonium salts. More precise examples of such salts include sodium salts, potassium
salts, calcium salts, magnesium salts or salts with ammonia or organic amines such as,

e.g. ethylamine, ethanolamine, triethanolamine or amino acids.

Compounds according to the disclosure which contain one or more basic groups, i.e.

~ groups which can be protonated, can be used according to the disclosure in the form of

their addition salts with inorganic or organic acids.

Examples for suitable acids include hydrogen chloride, hydrogen bromide, phosphoric

acid, sulfuric acid, nitric acid, methanesulfonic acid, p-toluenesulfonic acid,

22
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FF 243 ,5 13is-trifluoronethyl-5-(3-

trifluorornethyl-phenoxy)-bi phenyl - 3-

y1l] - 4-net hyl - pentanoic acid WO

2007/ 124394PCT/ US2007/ 067039 36 0 O ,OH 0 FF 40F

F F :

245- (3, 5-D fl uor o- phenoxy) - 31, 51-bi strifl uoroneth

| - bi phenyl-3-y1]-4- nethyl - [ '

napﬂyalenedigulfom% acad, gxa]lic acid, aceticy Lcicg etar}Ea%Q (a)ulzi \ lggtllcdac?c’l,? salicylic acid,
benzoic acid, formic acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid,
succinic acid, pimelic acid, fumaric acid, maleic acid, malic acid, sulfamic acid,
phenylpropionic acid, gluconic acid, ascorbic acid, isonicotinic acid, citric acid, adipic acid

and other acids known to a person skilled in the art.-

The term “pharmaceutically acceptable” means approved by a regulatory agency such as
the EMEA. (Europe) and/or the FDA (US) and/or any other national regulatory agency for

use in animals, preferably in humans.

Compounds according to the disclosure which contain several basic groups can

simultaneously form different salts.

If a compound according to the disclosure simultaneously contains acidic and basic groups
in the molecule, the invention also includes, in addition to the salt forms mentioned, inner

salts or betaines.

The respective salts of the compounds according to the disclosure can be obtained by
customary methods which are known to the person skilled in the art, for example by
contacting these with an organic or inorganic acid or base in a solvent or dispersant, or by

anion exchange or cation exchange with other salts. -

Furthermore, the disclosure includes-all sa}ts of fhe compounds according to the disclosure
which, owing to low physiological compatibility, are not directly suitable for use in
pharmacenticals but which can be used, for example, as intermediates for chemical
reactions or for the preparation of pharmaceutically acceptable salts or which might be

suitable for studying y-secretase modulating activity of a compound according of the

disclosure in any suitable manner, such as any suitable in vitro assay.

The present disclosure furthermore includes all solvates of the compounds according to the

disclosure.

The present disclosure furthermore includes derivatives/prodrugs (including the salts
thereof) of the compounds according to the disclosure which contain physiologically
tolerable and cleavable groups and which are metabolized in animals, preferably mammals,

most preferably humans into a compound according to the disclosure.

23
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245-(3,5-Bis-trifluoronethyl phenylam no)-4'-chlor
0-31- trifluoromethyl-bi phenyl-3-yl]-4-
net hyl - pentanoic acid 38 FF F 0 0 4110 C1 0 OH
FFF2-[4-Chloro-5-(3-fluoro-5-
trifluoronethyl-phenyl am no)-3' -
trifluoronethyl-bi phenyl-3-yl]-4-

The presentydisqhesntecfdhamere inghrles themmigbplites of the compounds according

to the disclosure.
The term “metabolites” refers to all molecules derived from any of the compounds

according to the disclosure ini a cell or organisin, preferably mammal.

Preferably the term “metabolites” relates to molecules which differ from any molecule

which is present in any such cell or organism under physiological conditions.

The structure of the metabolites of the compounds according to the disclosure will be

obvious to any person skilled in the art, using the various appropriate methods.

The compounds according to general formula (I) can be prepared according to methods

published in the literature or by analogous methods.

Depending on the circumstances of the individual case, in order to avoid side reactions
during the synthesis of a compound of the general formula (I), it can be necessary or

advantageous to temporarily block functional groups by intrroducing‘ protective groups

and to deprotect them in a later stage of the synthesis, or to introduce functional groups in

the form of precursor groups and at a later stage to convert them into the desired
functional groups. Suitable synthetic strategies, protective groups and precursor groups

are known to the person skilled in the art.

If desired, the compounds of the formula (T) can be purified by customary purification
procedures, for example by recrystallization or chromatography. The starting materials
for the preparation of the compounds of the formula (I) are commercially available or can

be prepared according to or analogously to literature procedures. -

These can serve as a basis for the preparation of the other compounds according to the

disclosure by several methods well known to the person skilled in the art.

The disclosure also relates to a compound of the disclosure for use as a medicament. The
compounds are as defined above, furthermore with respect to the medicament the
embodiments as desribed below with respect to the use of the disclosure, e.g. formulation,

application and combination, also apply to this aspect of the disclosure.

24



10

15

20

25

30

NS O0OOHCFram'IF CF, O
244" - adoro-5-(2,5-bis-trifluorornethyl phenyl am no
)-3"-trifluoromnethyl bi phenyl -3-y1]-4-net hyl - pent a
noi c acid WD 2007/ 124394PCT/ US2007/ 067039 40
CF3 HNO OH 0 0 CF,a 11111 CF,
2-[5"-Fluoro-5-(2,5-bis-trifluoronethylphenyl arni
no)-3' -trifluoronethyl bi phenyl-3-y1]-4-nmethyl -pen

In gagtivolac thacbulpebthds according to the disclosure are suitable for the treatment of

Alzheimer’s disease.
Details relating to said use are further disclosed below.
The compounds can be used for modulation of y-secretase activity.

As used herein, the term “modulation of y-secretase activity” refers to an effect on the
processing of APP by the y-secretase-complex. Preferably it refers to an effect in which
the overall rate of processing of APP remains essentially as without the application of
said compounds, but in which the relative guantities of the processed products are
changed, more preferably in such a way that the amount of the AB42-peptide produced is
reduced. For example a different Abeta species can be produced (e.g. Abeta-38 or other
Abeta peptide species of shorter amino acid sequence instead of Abeta-42) or the relative
quantities of the products are different (e.g. the ratio of Abeta-40 to Abeta-42 is changed,

preferably increased).

Gamma secretase activity can ‘e.g. be measured by determining APP processing, e.g. by

determining the levels of Abeta petide species produced, most importantly levels of

It has been previously shown that the y-secretase complex is also involved in the
processing of the Notch-protein. Notch is a signaling protein which plays a crucial role in

developmental processes (e.g. reviewed in Schweisguth F (2004) Curr. Biol. 14, R129).

With respect to the use of said compounds for the modulation of y-secretase activity in
therapy, it seems particularly advantageous not to interfere with the Notch-processing

activity of the y-secretase activity in order to avoid putative undesired side-effects.

Thus, compounds are preferred which do not show an effect on the Notch—proceésing

activity of the y-secretase-complex.

Within the meaning of the disclosure, “effect on the Notch processing activiff’ includes

both an inhibition or an activation of the Notch-processing activity by a certain factor.

A compound is defined as not having an effect on the Notch processing activity, if said

factor is smaller than 20, preferably smaller than 10, more preferably smaller than 5, most
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CF, so HN OHO0 40 F 2-[5' -Fluoro-5-(4-fluoro-2-
trifluoronethyl - phenyl ai ni no) - 3L

WO weR243%0r onet hyl - bi phenyl- 3-y1] - 4- PCT/US2007/067039
nmet hyl - pentanoi c acid 42 110 CF, OH 100 40

preferably smaller than 2 in the respective assay as described in Shimizu et al (2000)

Mol. Cell. Biol, 20: 6913 at a concentration of 30 pM.

Such a y-secretase modulation can be carried out, e.g. in animals such as mammals,
Exemplary mammals are mice, rats, guinea pigs, monkeys, dogs, cats. The modulation
can also be carried out in humans. In a particular embodiment of the invention, said
modulation is performed in vitro or in cell culture. As known to the person skilled in the

art, several in vitro and cell culture assays are available.

Exemplary assays useful for measuring the prodction of C-terminal APP fragments in cell
lines or transgenic animals by Western blot analysis include but are not limited to those

described in Yan et al., 1999, Nature 402, 533-537,

An example of an in vitro y-secretase assay is deseribed in WO-03/008635. In this assay
a suitable peptide substrate is contacted with a y-secretase preparation and the ability to

cleave the substrate is measured.

Concentrations of the various products of the y-secretase cleavage (the AB-peptides) can

Be determined by various methods known to a person skilled in the art. Examples for
such methods include determination of the peptides by mass-spectrometry or detection by

antibodies.

Exemplary assays useful for the characierization of the profile of soluble Abeta peptides
in cultured cell media and biological fluids include but are not limited to those described
by Wang et al., 1996, I. Biol. Chem. 271, 31894-31902. In this assay a combination of
immunoprecipitation of Abeta-peptides with specific antibodies and detection and
quantification of the peptide species with matrix-assisted laser desorption ionization time-

of-flight mass spectrometry is used.

Exemplary assays useful for measuring the production of Abeta-40 and Abeta-42
peptides by ELISA include but are not limited to those described in Vassar et al, 1999,
Science 286, 735-741. Further information is disclosed for example in N. Ida et al. (1996)
J. Biol. Chem. 271, 22908, and M. Jensen et al. (2000) Mol. Med. 6, 291. Suitable
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245" - Fl uoro-5- (3, 5-bis-trifluorornethyl - phenyl am
WO mo)128394t ri f |1 uor onet hyl - bi phenyl - 3-y1] - 4- nitTinys260p867039
ntatioic acid 43 FFFFF 0 OHso FF
2-[5-(3,5-Bis-trifluoronethyl-
phenyl am no)-3',5" -bis-trifluoronethyl bi phenyl - 3-
. yl)-4-neth I-fpent anoic acid 44 FF F H )
antibodies are available for example from The Genetics Company, Inc., Switzerland.

Antibody-based kits are also available from Innogenetics, Belgium.

Cells which can be employed in such assays include cells which endogenously express
the y-secretase complex and transfected cells which transiently or stably express some or
all interactors of the y-secretase complex. Numerous available cell lines suitable for such
assays are known to the skilled person. Cells and cell lines of neuronal or glial origin are
particularly suitable. Furthermore, cells and tissues of the brain as well as homogenates
and membrane preparations thereof may be used (Xia et al,, 1998, Biochemistry 37,

16465-16471).

Such assays might be carried out for example to study the effect of the compounds

according to the invention in different experimental conditions and configurations.

Furthermore, such assays might be carried out as part of functional studies on the y-

secretase complex.

For example, cither one or more interactors (either in their wild-type form or carrying
certain mutations and/or modifications) of the y-secretase complex of an animal,
preferably a mammal, more preferably humans, might be expressed in certain cell lines

and the effect of the compounds according to the invention might be studied.

Mutated forms of the interactor(s) used can ecither be mutated forms which have been
described in certain animals, preferably mammals, more preferably humans or mutated

forms which have not previously been described in said animals.

Modifications of the interactors of the vy-secrefase complex include both any
physiological modification of said interactors and other modifications which have been

described as modifications of proteins in a biological system.

Examples of such modifications include, but are not limited to, glycosylation,

phosphorylation, prenylation, myristylation and farnesylation.

Furthermore, the compounds according to the invention can be used for the preparation of

a medicament for the modulation of y-secretase activity.
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The disclosure further relates to the use of said compounds for the preparation of a

medicament for the modulation of y-secretase activity.

The activity of the y-secretase can be modulated in different ways, i.e. resulting in

different profiles of the various AB-peptides.

Uses of a compound for the modulation of y-secretase activity resulting in a decrease in

the relative amount of AB42-peptides produced are preferred.

Respective dosages, routes of administration, formulations etc are disclosed further

below.

The disclosure further relates to the use of the compounds according to the disclosure for
the treatment of a disease associated with an elevated level of AbB42-production. The
disease with elevated levels of Abeta peptide production and deposition in the brain is
typically Alzheimer’s disease _(AD),' cerebral amyloid angiopathy, multi-infarct dementia,

dementia pugilistica or Down syndrome, preferably AD.

As used herein, the term "treatment" is intended to refer to all processes, wherein there

may be a slowing, interrupting, arresting, or stopping of the progression of a disease, but

.does not necessarily indicate a total elimination of all symptoms.

As used herein, the term “elevated level of AB42~pr6duction” refers to a condition in
which the rate of production of AB42-peptide is increased due to an overall increase in
the proceséing of APP or, preferably, it refers to a condition in which the production of
the AB42 peptide is increased due to a modification of the APP-processing profile in

comparison to the wild-type APP and non-pathological situation.

As outlined above, such an elevated AB42-level is a hallmark of patients developing or

suffering from Alzheimer’s disease.

One advantage of the compounds or a part of the compounds of the present disclosure

may lie in their enhanced CNS-penetration.

Furthermore the disclosure relates to a pharmaceutical composition comprising a

compound according to the disclosure in a mixture with an inert carrier.
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In a preferred embodiment, the disclosure relates to a pharmaceutical composition

-comprising a compound according to the invention in a mixture with an inert carrier,

where said inert carrier is a pharmaceutical carrier.

The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the
compound is administered. Such pharmaéeutical carriers can 'Be-stei;ilé liquids, such as
water and oils, including those of peﬁoieum, animal, 'Vegetabie or synthetic o}igin,
including but not limited to peanut oil, soybean oil, mineral oil, sesame oil and the like.
Water is a preferred carrier when the pharmaceutical composition is administered orally.
Saline and aqueous dextrose are preferred carriers when the pharmaceutical composition
is administered intravenously. Saline solutions and aqueous dextrose and glycerol
solutions are preferably employed as liquid carriers for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose, sucrose, gelatin, malt, rice,
flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride,
dried skim milk, glycerol, propylene, glycol, water, ethanol and the ﬁke- The
composition, if desired, can also contain minor amounts of wetting or emulsifying agents,
or pH buffering agents. These compositions can take the form of solutions, suspensions,
emulsions, tablets, pills, capsules, powders, sustained-release formulations and the like.
The composition can be formulated as a suppository, with traditional binders and carriers
such as triglycerides. Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical
carriers are described in "Remington's Pharmaceutical Sciences" by E-W. Martin. Such

compositions will contain a therapeutically effectlve amount of the compound, preferably

_in purified form, together with a sultable amount of carrier so as to provide the form for

proper administration to the patient. The formulation should suit the mode of
administration.
Furthermore, the disclosure relates to methods for the preparation of a compound

according to the disclosure.

In one embodiment for the preparation of a compound according to the present
disclosure, a dibromofluorobenzene can be treated with a benzyl alcohol in the presence

of an alkali
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as me%h%fﬁmur?e %nﬁg&f adeta?e su&l gsbl:glpper acetate a% aryl boronic acid and a
suitable solvent such as dichloromethane in the presence of an agent such as 4A

molecular sieves.

Conversion of the ester to the acid can be done using a base such as an alkali metal
hydroxide, typically potassium hydroxide in the presence of water and other suitable

solvents such as methanol.

In another embodiment, compounds where A is S can be prepared by the treatment of a
dibromofluorobenzene with an aryl thiol in the presence of a suitable base such as

potassium carbonate, in a suitable aprotic solvent such as N,N,dimethylformamide. The
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Conmpounds according to the disclosure which
contai n several basic groups can sinultaneously
WO pagi/mdgaf f erent salts. 15 I f a conmpound aceords20/cs7030
to the disclosure sinmultaneously contains acidic
and basic groups in the nolecule, the invention
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i,oned, inper salts or betaines.
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Removal of the benzyl etherprotecting group can be achieved under the variety of
conditions known to those skilled in the art for such deprotections, typicaliy using a
palladium catalyst such as 10% palladium on charcoal in a suitable solvent, such as

ethanol, and under an atmosphere of hydrogen.
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The conpounds according to general formula (1)
can be prepared according to nethods published in
the literature or by anal ogous nethods. 15
Dependi ng on the circunstances of the individua
case, in order to avoid side reactions during the
synthesis of a conpound of the general fornula

it can be necessary or advantageous to
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are further i scl.osed The conpounds can be
o) prEheged § GIMRBBIGOTOR ey SHEPE ase activi Ty,

b) formu.lation of a medicament containing said compound.

The compounds according to the disclosure and their pharmaceutically acceptable salts,
optionally in combination with other pharmaceutically active compounds are suitable to
treat or prevent Alzheimer’s disease or the symptons thereof. Such additional compounds
include cognition-enhancing drugs such as acetylcholinesterase inhibitors {e.g. Donepezil,
Tacrine, Galantamine, Rivastigmin), NMDA antagonists (¢.g. Memantine) PDE4 inhibitors
(e.g. Ariflo) or any other drug known to a person skilled in the art suitable to treat or
prevent Alzheimer’s disease. Such compounds also include cholesterol-lowering drugs
such as statins (e.g. simvastatin). These compounds can be administered to animals,
preferably to mammals, - and in particular humans, as
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As used herein, the term "nodul ati on of
y-secretase activity" refers to an effect on the
- 10 processing of APP by the y-secretase-conpl ex.
Preferably it refers to an effect in which the
overal |l rate of processing of APP remains
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Exenpl ary assays useful for neasuring the
prodction of C-term nal APP fragnments in cell

WO I97@&%r transgeni c ani mal s by West er n bIP§I/US2007/067039
anal ysis include but are not limted to those
15described in Yan et al., 1999, Nature 402,
533- 537 An exanple of an in vitro y-secretase
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An exemplary animal model is the transgenic mouse strain “Tg2576” containing an
APP695-form with the double mutation KM670/671NL. For reference see c.g. patent
US5877399 and Hsiag et al. (1996) Science 274, 99 and also Kawarabayahsi T (2001) 1.
Neurosci. 21, 372; Frautschy et al. (1998) Am. I. Pathol. 152, 307; Irizarry et al. (1997) .
Neuropathol. Exp. Neurol. 56, 965; Lehman et al. (2003) Neurobiol. Aging 24, 645,
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10 assays are known to the skilled person. Cells
and cell lines of neuronal or glial origin are
particularly suitable. Furthernore, cells and
tissues of the brain as well as honpbgenates and
menbr ane preparations thereof may be used (Xi a et
al ., 1998, Biochemstry 37, 16465-16471).
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com (flortp‘ﬁ%a&gﬁéﬁ enCRdt ENdiR the BRIGRAL A LRABMAIFEhORS in 2
and/ or nodifications) of the y-secretase conpl ex

tissugfysigm, anfhahat hummndiasis Aping sonshpdiasiscarghgly getermarian, medical
doctcgr {) {r%ﬁﬁ&mp Sncldib LR SXRE §3§Rfnd JF e iskAb Br

ines and the effect of the ‘conpounds
dwmd@dﬁmﬂhﬁgﬂto the i nvention m ght be studied.

Whe%ir% %E E%%anﬁlgaosgfe C}E @?eckeﬁtt@ &ﬁfﬁ%ﬁ%}( &)coﬁ‘lﬁﬁgtlcﬁaﬂerap

orns whi ch have been descrlbed
comprizingedmiistrateri efming or pere cempiying(shabaeeaticalypliective

amoﬁ%t’eghgﬁ %%!ny th%%bﬂgteoglih&er@g Ifnbﬁo&gé aééﬁ[srf&eﬁ\’m g@me%\f@at the

ot previ ou n sai d ani nal s.
comwmﬁl dffectaticicrise @efslrtfﬂeolpgwé pam@@mgalmsp@nse Further, it will be

I'BCO%'H Secel‘f)gl(entlea SAl (i)nnRJ % tﬂap tHéjceas%&{cQ the amount of cach

ogl ca |ca sai | At eract or s
comlamdnt@ﬂf the mommdaﬁqnaﬁmswd)hﬁlt&@tf Ay oh ave niyde p thieaperticaldy
effeS nDdlglcatlons of proteins in a biologica

&%?% Exanpl es of such nodifications
Numiefdoh Ythdies hete Beed publisHed b tvaldett e affeyts af yhaltdube, on the - y-

30 phosphory] at | at i.on rISt

secrelsg AT ROSs TR PO RO s, 8l Ay Neurobiol.

Agm@QQOEUS?aP DN EtQil. t(D@OOI) N Weibid. P 0c ST00hWepa dt 10200 HaN an}re 414,
preparatign C ation

212, et B0 b BTy T s Vo et R EH R RE 28 7504
relates to the use of id GO t he

As usgpddierein, palgss © W&Swaﬁdc@ﬁéw ol #Eds”f%[ﬁln%?afléha“

compouBE SpRdsaf en AfdrinWiHioh. is Q_dpﬁra&(ﬂdrrvaﬂy)éolﬂf mixge with another
y-secretase can b% no ukated in different ways,

Comﬁ’ouéd(s)p SRRt HRG™ 9 OB BREOPPDEi | es of the

various AB-peptides. Uses of a conpound for.
As ubdieherdig uhladsiotrerike gote;ieme @drans eutatanﬁia]rliyuayre essli shallmgean that

in a decrease.in. 1% n
e dleft SR TR bt e e ER PP Retepreps
prefdlOSARBEShan HuiliteSmoelt pademt mst pafelra:bly, 1$Uuhmbauu (bﬁslole
etc are %iigjg:_g %Wiﬁgg %W tThe di scl osure
Percqn RITERTCIE g I0H ofPt’RE conpounds
accordlng to the disclosure for -
As used herein, unless otherwise noted, the term “substantxally free of a correspondmg
salt form(s)” ‘when used to described the compound of formula (I) shall mean that mole
percent of the corresponding salt form(s) in the isolated base of formula (I) is less than

35
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the treatnent of a disease associated with an
el evated | evel of A1342-production. The 15
WO 28974288 with el evated | evel s of Abeta peptGfgE2007/067039
producti on and deposition in the brain is
typically Al zheinmer's disease (AD), cerebra
anyl oi d angiopathy nulti-infarct denenti a,

d ef bl
aboutg epercggtp ug%:aa‘tﬁye bﬁ%tvz]mgl%erggngzr%l H)t'efe%b‘cll 186s

ﬂmnahnﬁeﬁdﬁﬂep&mm@&mmtpe&amwlemdﬁmebespjmhﬁtemamthere
may be a slowing, interrupting, arresting, or
The tegip dplphng:euﬁcatlh eccpptegressing nmi—toalcdnagm that dngs not
. [
mterfe% 1%1? %g?lﬁ%c&vo RS ?fjﬁ[lé !)1%10{;?391 agf’f\ﬁgr 03 St’ﬁee e u:m’e:dlc:rta’r,?1 Such
prepammmae rawiatie dontemqalharuface@ﬁd@ymp@dmbtel coméemr@tfoeav of salts,
i Bt B G Rl b B0 oL
agmndncrease in the proceSS|ng of APP or, preferably,
it refers to a condition in which the production
of the AB42 peptide is increased due to a
nodi fication of the APP-processing profile in 25
Genenabhyshésisdreseriptidie wi | d-t ype APP and

L T I I T o

to limip deiimvetgondevel opi ng or suffering from Al zhei ner's

The codnlﬁﬁc’oe 3 5t Fc%l%laaldwﬁ‘er% %ﬁ th érl](t O%mg\u %& g arg dpi%{eh asin

e conpounds © e’pres scl osure
Formdla E and ¥ InseCDzIé,nhajn beadbENSd pg igtirodtsisord. csB0 11 under stnadard
t.her osur e| at 0
ac1dlc Pl rbﬁi%%e u'){d?o g&ilS C%)rl,:ri%gl lgﬁlué o%prrelg%o% wath Nrar%H aé room

tempeaﬁnar b ngvdra. hones dirs eh Ofppropriat selvanix uxuxterew stith an water,
teﬁah;}&#(gﬁ%agiﬁ[{i | gxréc{ Iélf’tzlgmll Oﬁ%ﬁgﬁsfgg rei[gulﬁgeorg%so gsteqpims’sh(t)vbne with X
as CHRAOMpO%biel shiiled Qivihe iagi wit] recogminphaingteabedolgingilt work for all

t he .i.nventi in a mxture wwth an inert carrier,
X as én % . . .
ert carrier is a pharmaceutica
carrier. The term"carrier" refers to a diluent,

adj uvant, excipient, or vehicle with which the
conpound is adm ni stered. Such pharnmaceutica
carriers can be sterile liquids, such as to water
and oils, including those of petrpoleum aninal

R1vegetabIeFﬁr synthet|B1or| in, Cl udi ng but not

pX eck. 1 O :-F“ut oi | ;¥ < e tangr al oi |,
Ry sgsang ind t he ﬁ%ﬁg//Vﬁt- s @ preferred
Ry €arrie t he phaR#aceuticdl conposition is

adm ni g{ered orally. Saline aad, aqueous dextrose
@rred carriers mhéh_t phar )

conmpo$iii on is adnini stered n% aveno g]&mmai '@g&

sol utf«orfdvand aqueous dextrose and gl S8 Qg i msf

solutiéns are preferably enpl Byed as Iiquid

carriers for injectable solutions. Suitable

phar maceuti cal excipients include starch,
Compeyind s wherp dcts 36, mayifesy Sancd | cavnling crmpeund lfla at b with

an aryf Lrﬁiﬂg: un ?rjlrbdfcal BhbiGAd gleﬁartvﬁg dbrtRics e@% ah "E"olueue dioxane or

gl ycero ostearate, talc, sodi um chlorid

dried skimmlk, glycerol, propylene, glyco

wat er, et hanol and the li6ke. The conposition, i f

desired, can also contain mnor anmounts of

wetting or enul sifying agents, 20 or pH buffering

agents. These conpositions can take the form of

sol uti ons, suspensions, enulsions, tablets,

pills, capsules, powders, sustained-release

fAarmil ati nne and the |1 ko The ~ronmmnceci t1 0oNn ~ran hoe
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25 saccharine, cellul ose, magnesi um carbonat e,
etc. Exanpl es of suitable phar maceutical carriers
ribed in "Rem ngton's Pharnaceuti

WO%@?@:%@%E by EEW Martin. Such conpositi Ogghus%o?ms‘mss
contain a therapeutically effective amount of the
compound, preferably in purified form together
with a suitable anbunt of carrier so as to

THF [ix Oz pdaemdee)ffpommfm t-boxipe endadl nawiym rea. Ipﬁ)llhdtum ﬂl)elcetate

t.i.ent nula i on ho suit the
PR P @ CRaPd iRttt SRR Shporature
(rangt dtoat 86-180 dB@é&%dﬂ)Sm’f the réahﬁorpfrﬁp&éq:lrttf&lme@& with a microwave

ound di 0 scl ure. .In o )
reac o CRRPEAT BPT R B BRAPSTGRe o Comp o e withun
aryl B&ogt d&ic?ilgni 61chd516r0ﬁ’fe&ﬁﬁﬂn(ng Cih Ohi r;ﬁeseiﬁ:e hof a kl))ase (such as
rono ne ca e.treated with a

dm@v‘? ﬁﬁ%ﬁ’is@ﬁeé aigine s olFRRUF 1ee H %F%Ac)z at
roomhyﬁf;d:r_ﬂtﬁre tity Ri Sdl1Ary con@itibal Ak REbEbEE in DN E&arﬁ;u bﬂzﬂble@ahedmn

agrggégﬂ) hyent such as tetrahydrofuran.
Letitgrs gt Peerdar elergtvaly pouppynds 18 aﬁ%ﬂén%ere Ais O,
and Sedspeceest vlaﬁy ¥E prepued s BRIPMRL GeRbbof Al ooty With aryl

ester et ester in_the presence of an al kal

Pheﬂ%t’faihl%%}ﬁwﬂ% EompgysnddE myy Sleape preRyTad fra@ THA dy geacting with

methdiBhdonakidridd WPIDRAL i He GRRBES bBldcd8lamine and then the
referably c gper brom de. "Further treatnent in

&R0 ke repdegsedeigh phenels prithigpha@plsyimths gprotic

solve%qnttEéTBI%Ee%E@B%ePre‘@’ 'dﬁ&ﬁmj} lethyl amme Varous r rea action conditons
benzyl oxy- bronnp enyl acetlc acid ester. This can

for digzylceshey sathesis sephreoraviy artide bydiak Filan gnd Danijeldiikkelj

_(Syntﬁ%’éjid%oﬁ§ 1k 7t1 %2ﬁﬁoiﬁngJﬁP+d i Iﬂa als§) ﬁf gxg harra@from Tiic

such SuzuKki y usi g SO
by reagfjpdwith @t@ﬂwﬁ@t}’h dtideain @@ dn thapeescneapf tiktkplhinine and

then fE tr&'ultﬁ% rn%%?ﬂ& SulfhhGtds < uclﬁeo&ﬂlﬁéﬂsHMﬂ rpﬁ%?st St thJ%Blgenols n

a palladi um conpoun
the apr@tqsalvﬂ@t(m thepvn’én;ﬁle bhiss 8 dles)op@mfaﬁimm@) 15 If

CompoffHT fifd LR BQ”B%B%? Cﬁ@mbech@' kylah fbijllj%%)l e with

treatnment I'n a suita protic so ven
mﬂuqr@mthwaﬂfwhuraahwdmdt n laCMmt@mresema&é alsumine aghas pyridine,
cal.l DA, .and

or mé%la?nc])%r | 12‘% e h arl ge djatt ﬁﬂ)l ilk é%)hglefi éc‘i%]e]iﬁ%‘inﬁflse(’f phenol Ilic

with doyigenGated YICH, 63 Qﬂiemmait el@fzat&d"ﬂ%mb&@ﬂlyé (rdih@é&tf&ﬁi DR 120°C).

H% %gp can be achi eved under the vari ety of
Alte Frcopmeuiblarer b ohiased Srder Fld coRditions bayrceimsp of the

corre bhi‘d'lngjﬁiﬂ&&tlﬁﬁ i SnachBopinG ah Wibxhel il Shedpriidhdeafiniiiylamine
catalﬁst such ‘as 10% pal | adi um on charcoal in

Catalyaedsmtb A9+l 18 gFvredtt a1yksRiBdroh Rorgpaia AYs, Whishis heretrednd with
coppeP {IMPSAB0E E@m@lﬁmﬁb\l-d&&&eﬁoceﬁﬁ% RSB b ﬂ@snge‘tfanow et al. (Chem

converted to a bip ether by a variety of
Ber. 1969.73d2)- kﬁ@vﬁﬁor?@erﬂm lgwomowa ergsteheouli} alsaly 1Epeted with
Nal mEé@s glglsn?tal—g?n tﬁ@ﬁ&%@éjéfcﬂﬂlolrﬁﬁt ﬁlcsé'g %{%?% ary?’xgdldg Q6ribed by J.
W. Huf{rpancy 4l Synteesish 840, 5 SX@ treated wWith a tertl ary"
am ne, such 25 as triethylan ne, a netal acetate,
such as copper acetate, an aryl boronic acid and
a suitable solvent such as dichloronmethane in the
presence of an agent such as 4A nol ecul ar sieves.
Conversion of the ester %P the acid can be done
usi ng a base such as an kali metal hydroxide,
typical ly potassi um hydroxide in the presence of
wat er and ot her suitable 30 solvents such as
met hanol
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15

I n anot her enbodi nent, conpounds where Ais S can
be prepared by the treatnent of a
' | uorobenzene with an aryl thiol in the
‘”nggégﬁgé of a suitable base such as pot as&FHF2007/067039
carbonate, in a suitable aprotic solvent such as
N, N, di met hyl formam de. The 5 product can be
treated with a suitable nmalonic acid derivative,
suchRas malonic acid tertbutyl ester ethyl ester
IR _tRhe jxesence of an alkali netal hydride,
I Ca Iym§gdiun1hydride and a netal halide,
’ icd?ly a copper halide, preferably copper
hbrom de. Further treatnment in an acidic sol vent

ovi des mhiarays btd o- br onophenyl acetic acid

ResRer. Thioslligavis bieBrcaupl ed to a boronic acid
yinder thefonfc.da¥ Pdty of conditions known to those
skilled in the art for such Suzuki coupling,
t yorparnd, s may sl veenersd s Hehenzylation of compound IV by

| hydro%elga'tigﬁ 'EFEIIEM %%M&)P@ %{j BG4 thedlle a{iée%aéfl;ﬁigagﬁel:benzylaﬁon

car bonate such as pot assium carbon
can alsq bp achiened Gotdien cnethodh sash as BBr: in DCM, NaCN in DMSO/ 120-

200°E%&iﬁ5ﬁ§£¢ 'pﬂﬁﬂﬁ%g&psphine)palladiun1(0). | f
r

equire e conmpound can be al kyl ated by

reat ment g.n a suitable aprotic solvent such 15

S petrah érqﬁuran W th a suitable base such as a

met al 51 kyl aiikde, typically LDA, and the
teChalide at a suitable tenperature,

_€arn be done using a base such as an al kal
met al Shydr oxi de, typically potassi um hydroxide in
the pesgpce of water and other suitable solvents
such as, nethanol. 20 In anot her enbodi nent for
the preparation of a conmpound according to the
Comppygk Bhmay e ereparod finheslleyl&tidnsofNbinpaund V with either an alkyl or

' alken}g :hg%(geg? I‘e!la%?etrnﬁg)tec%%ne Dind>¢ rll% ?ﬁg%ﬂ gﬁ?@gﬁg ia%ﬁ? %ﬂ?vc%‘? xrx]rlztﬁ/ la base,

e preserce
e.g. lithyami elfrismethiybséil) yamddedi sodiuhy Bis{tdenctliyisiigl)Sathiti@ bbrelithium
. aproti. oLyent.such as tetrahydrof yran. The
aisorfRS G At G PR e B BNt Pe B e an i o
alkenyd @hlétiedgieidy aikyived cénydin@sv el oni ¢ acid tert-butyl
ester ethyl ester in the presence of an alkali 25

[::]ggial hydri de, typically sodium hydride and a
Ql_+a 's-p\gépically a copper hali de,
r

£opp brom de. Further treatnent in
an acigi c sol vent such as acetic acid at el evated
tenperAture provi des a benzyl oxy- bmophenyl aceti c
ackgigsqer. This can be coupled to an aniline
under/4Yie variety of conditions known to those

ski | FedRh the art for such Hartw g- Buchwal d

coupling, typically such as described by Hartw g

JF.in Nbg$n130 Arene -Chem stry, (2002) ppl07-168.
CompayatoX; F1aY OF Pranares diozy porencmad Y draeahi mepuglies Asacian with an
arylboRRic&d BMRE SAle borldRnY 8F ht?.(eﬁusoiodﬁlﬁp irbdnRSn I the

to those skilled in the art for such

deprotections, typically using a palladi um

catal yst such as 10% pal | adi um on charcoal in a

sui tabl e solvent, such a8 ethanol, and under an

at nosphere of hydrogen. 5 The resultant

hydr oxyconpound can be converted to a triflate

using eg trifluoronethanesul phoni ¢ anhydride, an

organi ¢ base such as pyridine and in a suitable

cenl vent ciierh ace AdAi ~chl ar oneat hanao Thic +tri1 fl at o



15 Conversion of the ester to the acid can be
done using a base such as an al kali netal

wo dasxdde, typically sodi um hydroxide in pBguysieresross
presence of water and other suitable solvents
such as et hanol . When conpounds of the
di scl osure are produced as racenmates, these can
be separated into their enantioners by methods

5  presekeeoniPd(RPH; B o&imilaly, [theetlifiates threbacdnyertedpo datohate byters under

usi.ng a,chiral 20 FIPLC columm. Furthernmore, the

the R PE AP R HBGOPOR I 4 Bromidlt or ary

chlorfieepaiatdompo@id Y@ medi canment conprising the steps
of : a) preparing a conpound according to the

E::EAEFIosure b) formulation of a nedi canent

APg: 2 d,gompound. 25 The conpounds
accor @; td the’di scl osure and their
phar macéuti cal |y acceptable salts, optionally in
conbi naitron wi th ot her pharmaceutically active
conpounds are suitable to treat or prevent
Al zheiMrer' s di sease or the synptons thereof. Such
addi ti onal conpounds include cognition-enhancing
drugs such as acetyl cholinesterase inhibitors
1o ( dntgrmefiatre pempbundTAMr e, bGabraprredyi fren  compound VII with

. , | A .
it 8l Tl on Y BODESPHY 1 froicfieor ohE Ol P pyricine
at0 °@rug known to a person skilled in the art -

suitable to treat or prevent Al zheiner's disease.
uch compounds al so i nclude chol esterol -1 owering
g Gtfatins (e.g. sinvastatin). These
conpo cdn be adm ni stered to ani mal s,
prefergbly to mammal s, and in particul ar humans,
as 5 @hiar maceuticals by thenselves, in mxtures
with one anther or in the form of pharmaceuti cal
prepardtions. Various delivery systems are known
and can be used to adm ni ster a conpound of the

di scl osure faqr _the treatnment of Alzheiner's
15 inerra i, SamisRong T (18 UhgEES BROROR SPeglfian 4§ gompound
VIII. 86lkdtive Eﬁbnp-@r&nzﬁﬁtﬁ%ﬂﬁ!dbrﬂpd&ﬂ '\nln chi pﬁﬁg&@i by treatment with
m.cropartijcles, ant crocapsul es: . not |
1.1 CUTAIE BDHPr S 1Yo MR GO AT PRIRSSHET %E%"léf’yé? &fppnol or
methdPbEoBrRRY tHe HResBiRI 0T Pdid cdifly R dHdR hadeQSatthsphere in a Parr
sel ect and/or nodify nethods of adm nistration in
shakegych a way as to all ow the pharmaceutica
compound to cross the bl ood-brain barrier.
tBods of iqééﬁduction i ncl ude, but are not
I rlader mal , intranuscul ar,
i Bt rap topeal , intravenous, subcutaneous,
anasal, epidural, and oral routes. 15 The
s may be adm nistered by any conveni ent
route, for exanple by infusion, by bolus
20 i nj ec¥llon, by absorption through epithelial or
- nmucocut aneous |inings and may be adm ni stered
together with other biologically active agents.
Adm ni stration can be systemic or local. In
addition, it nmay be desirable to introduce the
phar maceuti cal conpositions of the idisclosure
into the central nervous3§ysten1by any
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20 suitable route, including intraventricular and
intrathecal injection; intraventricular injection
wo IRy f acilitated by an intraventricul arPCTfUS2007l067039
cat I11eter for exanple, attached to a reservol
such as an Ommaya reservoir. Pul nonary
adm ni stration can al so be enpl oyed, e.g. by use
of an inhaler or nebulizer, and formulation wth
Interra¢dige NAHodah Zie r‘@s@gpﬁparedz ﬁ"oinnreaﬁmh hﬁB Siibpdtoxphidny] acctic

s Ry RGPl OHED oL i By By ] effbshagrbonat

mDMERﬂrooﬂﬂﬁenyﬁtau&aot her enbodi nent, the conpound can
be delivered via a controlled rel ease system In

one enbodi nent, a punp may be used (Sefton (1987)
Com&ﬁﬁd @hb.§ a cited cer&rQiTﬁ)dthe BRBoxyit cralplandBiie WAL & &e of two

(1980) Surgery 88, 507, Saudek et al. (1989)
enwmmeﬁo(%ﬁgmlxﬂge %twf whergin ag7eppntiqeri fEEde FIAY or may not be

prese@tgg@gé MBRliomROlY(EBLL G BRF S 3 85 GRABHRRrHSE Shown. The pure
nger and Peppas (1983)° Macronol. Sci. Rev.

enantm@fsoh[ﬂn Iipimaphbe 2Btaingd by [chipgl separajon usipg ggamral column. The
enant %ﬁ'le?sqﬁ %n@ﬁ)Sm 31:99) be%mg ri¥ed S§' ge%!)lutl r%%?agh%ng chiral amine

Neur ol rd et 1

*suts NelipgismigrecTailgiys. I srenamm Fomdeiiil menbe obained

from ﬁﬁ@&t{CQeL&gloﬁ%fﬁgéﬁéﬁéé %Fb&l‘?@, &1%1 gsesteg B n%clﬁﬁsé Qazym

proximty o erapeutic arg
e.g. Amnagp Ak, Ae kmssuPS.iArganoriippsed, fAmaenp |11mse<M Athgno lipase F-15

I
AmucRARLETS frct Dok il O 2t e Mllenll 4 poous D,
DMSQ, t-tut@)ethyOetheror oo KelO0eduaoet sdigmnsyst ens ar e
di scussed in the review by Langer (1990, Science
249, 1527). In order to select an appropriate
Both mytimﬁer&dfrbmh@hn@f oan be plepanpé isorchikl dyhtbckes. rlCorpounds Ia
and 15k B sttt B Qb RO KA 06 s i Ry dip s FoB cRmpovnds
Xa akddXh réspbctﬁde];rhmthrﬁthaﬁn Ugdroxidorin exadops HF in the presence of
hvdro enl ce /Donepe2| | and Cog, nex/ Tacrine (all
yArogern RIX 5% i nest er ase- i nhi bitors) are being taken
r,orall y, Ax@sal Memant i e (an NI\/DA—Bsecept or
t agom 281 been Ira\
Ry~yt abl et iq d and ﬁ—bn
fore, t he ski Iéé p
o account the avail abl
g of adm nistratior,

| on. 15
A inthe art wll
e data W|th respect
enber

feytily in clinical trlts\and o%ﬁgﬁﬂé’tuales
i nves®4 g&to ng their effect of ARznhel mer' s
di seasé€? In order to select®the appropriate

Compd&ii@qga ahd EXRERANA SKNH, 8fly b8 oblARicd@ b cwﬂlﬂlg %t@@ﬁﬁds Xa
dosage whi ch has been shown to be not toxic in

and XBF%S@FWF%’!’IW/%FM& [updgr daricad Byekvedd oftprivris epnditigns. e-2-

in tolg&ebﬁldxﬁnea(iﬁ; OF A N BhMipt el €ofV AdtMSAmMII - ¥@Bxide and catalytic
bef or ehand, or which may deviate fromthese. The

Pd(O4peer B (dhsise Comgpaymde R e%@ih Avhersehis &) mAydiei dfpined from

reactif bi cﬂ@%&eﬁﬁ%d%btlgﬁeﬁmgﬁwﬁﬁ A BbBhR LLAL P BCM and
and the seriousness of i seaseé or disorder,

DMAB ai peshrange 6f B Odeli qard anodiealar gieyry- G@mpm@dq D@gﬂ@éﬁKb, where
of the practitioner and each patient's
ci rcunst ances. However, Z?Omtabl e dosage ranges
for intravenous adninistTation are general ly
about 20-500 25 m crograns of active conmpound per
ki | ogram body wei ght. Suitabl e dosage ranges for
i ntranasal adm nistration are generally about
0.01 ny/ kg body weight to 1 ng/kg body wei ght.

Effaoarti vve dAdoncoe nmnmyv he avtr annl at ad from
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30 APP695-formwi th the double nutation
1CM670/ 671NL. For reference see e.g. patent

WO 2&;?&99 and Hsiao et al. (1996) Sciencep@yfsrofR67039
and al so Kawar abayahsi T (2001) J. Neurosci. 21,
372; Frautschy et al. (1998) Am J. Pathol. 152,
307; Irizarry et al. (1997) J. Neuropathol. Exp.
Neurol . 56, 965; Lehman et al. (2003) Neurobiol.

A is AYion P, 2450 fadd be dbGiredt forh X6 anhD& fosmmtigdy evithl phenols or

e

CompRhd&ONa tafd 3B B8Y bé bBtampd ORI teattonddhgmid Bila hleXIh with

.. chosen therapeutjc reginen. The term. . -
iR LAy AL AT d i ripace S eigggysuch as pyridine,
or tridli§)1@hile ad'B®NS that anmount of -active conpound or

pharmaceuti cal agent that elicits the biol ogical
or nedicinal response in a totissue system

ani mal or hugan that is being sought a
R, €sear cher RV i nari angr, medi cal dddt oy or ot her
i ' of~t'he

el nhcian, Aehineh/i nel udes“,\ avj ak ot _
Rz—[:sy to | he \di seas&qr /di SO i Ng=
ryb¥eat eth ePein pr 65 e is\©

i%i g adninistration of RAE of nore wherein
conpouptdé’s) “"therapeutical ly ef /88fi ve 15 anouni’is N, O, or S
shal | Re&m t hat ampunt of the d®nbRation of :
agent s takem& oget her so that the con? ned ef f ect
elicits the desired biological or nedicinal
response. Further, it wll be recogniz one
skilled iR, cart that in the cas her apy
tion

ifuy' gl f may or may not o =

t her apent i f tive amount. 20 Numsroﬁ@
studi e$ have beentipubdlished in whileh the effects
o¥ecul es on the 7- secr et aBge1ac ivity are
described. Exenplary studies are fANm et al .

(200&) Neyrobiol . Aging 22, 983;ReLifret al.
(ZOOO)XaJ Neur osci . 20, 5709; V\égg%g et al. (2001)
Nat ure 414, 212; Eriksen et al. (2003) J Chin

I nvest. 112, 440; Yan et al. (2003) J Neurosci.
23, 7504. As used herein, unlegs otherw se

not eg term"isolated forn®; sﬁ?apl mean t hat
3 ound i s present 4n a_ L8 which is

Arom_any solid i th apQt her
or k90|
unl ess othe&fw se

vent syste
Vi ronment . used herei
otied, the term "subst am_l_ﬁl y pure base" shall
ean that the nole percenf‘ﬁé\ impurities in the
Ry s®,at ed base is | ess thdm aBout 5 nole percent,
30 préderably | ess than about ¥bmle percent,
nore preferably, |less than about 0.5 nole
percent, nost preferably, |ess than about 0.1
nol e percent. As used herein, unless otherw se
noted, the term"substantially free of a
corresponding salt form(s)" when used to
descri bed the conpound of formula (1) shall mean
that nole A1

HO



10

15

20

35percent of the corresponding salt forn(s) in

the isolated base of fornmula (I) is less than 5
wo%ﬁ%’% oa Mol e percent, preferably |ess thap- %37,067039

e percent, nore preferably, |ess than about

0.5 nol e percent, nost preferably |ess than about

0.1 nole percent. The term "pharmaceutically

accept abl e" neans a non-toxic material that does
Comprahdd XilaednkleX1® nndyt e progref fraa tdebpgstionalf co@ounds X1la and

bi ol ogi.cal .acti V|t of the active in di
X1t &R iE B STt R b AEPRB AN Gty o0 or EOH, in the
presefdeasfraaeut i cal | y acceptabl e concentrati ons of

salts, 10 buffering agents, preservatives

conpatibleq @ers and opt#onal |y ot hek, ﬁ’
E::#R§6apeuti. . Gener al t hesi l-scm i on

descriptidn |

illus ive p 5 only and is im0 way

15to lijmt the inweption. The conpound of Formu
| whe A X R, R, Rs, R4, R?,7and Rth are
defffang sin Formulal, and Y is?® , may be

obt ai e’RBy hydrol ysis of ester IlRuntgy stnadard
acidic gr ‘basic hydrolysis conditionsy ncluding
reactio @MthPhOH at roomtenperature, for

several hours, in an appropriate solvent m xture,

conpifh 2y S50 140 b FPRRRY B S ARATH T pupRihas s an
mlb&mmivatvhth)@xaeskﬂﬂiﬁaﬁe drutkehyidaBdes thatth biﬁcoﬁvfpeunds XTIla

ond b e SR o8P S St et o Bggepysi)

- amidd, Qodiugn %fsgtnbﬂi&hylﬁlylﬁ alidle, fdisrhﬂﬂanarddsdplrdpylaﬁudes aD r78 °C,
n

for lc a lic

follovigd, iy aslditign ok qlﬁs&oz}yle&eow %ﬂﬂa he%éﬁacﬂar?&kqnvh %ﬁhé?s gives

alkyldidd ddmipblatls ek IR pectvBger typi cal Buckwal d or
Hartwi g conditions, e.g. in toluene, d|8xane or

SUNINS

K, Ry Xila Re Riw  xub

Compounds XIITa and XIIIb may be prepared from the common intermediate X1V
by coupling with either R-isomer of 4-benzyl-oxazolidin-one XVa or S-isomer of 4-

benzyl -oxazolidin-one XVb by Evans’s procedures. Intermediate XTV may be reacted

- with pivaloyl cholride, oxalyl chloride or isopropyl chloroformate in THF in the presence

of a base, e.g. tricthylamine or N-methylmorpholine; to mixed anhydrides or acid
chlorides which then were reacted with the lithium salt of XVa or XVb in THF.
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5 THE in the presence of potassiumt-butoxide and

a catalyrist, e.g. palladium(11) acetate

( 2) or Palladium (0) trans,
‘Woﬁﬁgééé%%benzylideneacetone at el evated PCT/OS2007/067039

tenperature (range from 80-180 degrees C) or the

reaction may be preforneed with a m crowave

reactor. Conpound Jib, where Ais 0, nmay be

[::Ei;éined from coupling phenol 111c with an aryl
oreni c_acid jn diehol oronethang (DCM in the
pr gﬂl of .bEase,ﬁf' ch as 10 Y Q
di met HyLani mopyr i dife{ DVAP) , oHNLE? et hyl ani ne)
nol ecul lar si eves and ( )2 at reom
tquﬁ4ﬁ yre. in a sinil onditioﬁ\ﬁ;:?escribed
in B ans, etal. Tetrah on Lettter 1980,

L
XIg9(1 T’ﬂ837-2940. Al ternatively conmpounds Hb and
~ 1lc, where A is 0, and®arespectively> may be
InterRERRNAEREDIULO RIE bR b BB1aln@@ binQBtePhydMiy S ofl éanPound V with
with aryl phenol s or thiophenols. Conpound ITIl)
bases i pauspuslqpaolsp e e £1QIRPT NaQH fyaquenye mcHgnalispltion.
15 met hanesul fonyl anhydride in DCMin the
presence of triethylamne and then the resulting
Svnilitak Pes@aares f onat es can be condensed wi th phenol s
or thiophenols in the aprotic solvent in the

All rRERSBNG&: RBSRE 0uf ulder Thir ARMHE LAY FREREe stated. NMR
Varous reaction conditons for diary! ether '

spectigy¥irhelpiged ge athaker dpr4f0ak EMS wasyiniRskouroh an Awilgnt 1100
using Qafd)k_ﬁ!l\xm éﬂﬁg{l)& 46%(:?5%‘, §52Iglgﬁ)goéyglg?ngi;0é %%}rheog A. Column

2271-2285) . npoun nmay a
flow e iml/min 201 jvansacsedl gpraviveter red heatastdle @YSTFA) with an

injectgﬁ %g{]niéeﬂgﬁ %&ﬂ%ﬁ?ﬁ%&% rtre SxaNGE uﬁb t ! | eghgﬁsggrrgbc%gcﬁbed

and t e resu net Hane Sul't onat €s
belowcondensed with phenols or thiophenols in the
aprotic solvent in the presence bases, e.g.
di i sopropyl ethyl am ne. Conpound Illa may be
obtained fromthe reaction of phenol M wth

Methed | Flowor onBolvantesul f oni ¢ anhydride in I in the
prEﬁﬁﬁce bf an am ne such as pyridine, {25 or
trjethylamne at 0 C. Internediate En ¢an be

1 HERgN | e v oaoect i oance  of nhaonal 111 -~ A
191 9) ea f At i IS—oO—pPReRoT—11°€ wth
A conge T églﬁfﬁ?@%ﬁ Br, or H at el eVated
ten‘peratU’ejlé_%an from25 to 120C).
AlternatiyvelV, dund H b can be obt ai ned under
m|d cond|jiQns. Ryt £ nt of the cofrespondi ng
triflate %E ﬁFP%gé%%gg% orane in dioxane in the

presenceof —-trtethytanne—catatyzed—wth PdCl2 to
give an aryl pinacol boronate ester which is then
ted with 30 copper (I1) halide in methanol -
Abbrebda il procedure described by Nesnejanow et al
(Chem Ber. 1960, 2729). The aforenenti oned
pi nacol boronate ester could also be reacted with

Nal HEPN et At TILIE o A o~ Ao AN~ AF

AC NcA UL aHUCUL L | LI B A v | .coch,\, o1 ]
chloratnlnes-%ﬁ?%Tglve aryl iodide described by
I~ VV_FMffnan et a!.( Syat-hests—2005; 547).
wherein: for Illa, Ais 011; for 111b, Ais C,
Br, or I; for 111lc, Ais OH Compound M

may be prepared by debenzyl ati on of conpound |V
by hydrogenation in al cdHol , e.g. MeOH or EtOH in
the presence of Pd-C. Debenzyl ation can al so be
achi eved wi th ot her nethods, such as BBr3 in DCM
NaCN in DVMBQ 120- 200 C or LiCN in DWF 120-200
C. 10




a, al kyl
al kyl ati on of
wo 3oy, halid
anot her apr ot
bi s(trismethy
bi s(trisnethy

di i sopropyl am de at

Conpound 1V may be prepared from

additi on of &
al kenyl halid

d

DCMRI 0 V Conpoun
t hrough a cou

PMEaci d under Su
carbonate in

pMESImlarly, th
boronate este

pmsabove and the
or aryl chlor

T0Tnt er medi at
compound VII

C.C.

e. Treatnent of conpound V i
ic solvent with a base, e.g.pFﬂ?E?ﬁ%¥ﬂng
I silyl) amde, or lithium

-78 C, followed by the
e, yields al kylated conmpound 1V. R4
dDMhsRymdaendr epar ed from conpound VI
zUkldikaRy&thaRs of aqueous sodi um
DME in the 5 presence of Pd(PPh3)4
rs under the conditions described
DEhPGIERART €d W Th aryl br ont des
G RR B x¥ls By DE prepared from
W th trifluoronethanesul fonic

anhydri de™imn

conpound V with either an al kyl or

[ silyl) am de, sodium

nDedgt rophile, e.g. an alkyl or 15

pling reaction with an aryl boronic

eN IN-tilcal BSmGaiide converted to

i des to give conpound V. orf Vi
VidabolsN€ presence of one

B equi val ent of| pyridine at 0 C

Et i Ethyl

EtOAc cthyl acetate

£ Gram

h Hour

HPLC high pressure liquid chmmatbgraphy
K,CO; | Potassium carbonate

| Litre

LCMS liquid chromatography - mass spectrometry
LDA lithium diisopropylamide

M Molar

m Multiplet

Me Methyl

min Minute

mol Mole

NMR nuclear magnetic resonance

q Quartet

44




OH VII 15 Internedi ate conpound VII can be
prepared from nono-debenzyl ati on of conpound

wo%o'n!msﬁe' ective nmono-debenzyl ation of conpeHpPsho7/057030

can be achieved by treatnment with 1.1
eqU|vaIents of base, e.g. sodi um hydroxide or
pot assi um hydroxi de, in ethanol or nethanol
solution in the presence of Pd-C catal yst under

RT

hydr ogen at nosR&edtnitihea Parr shaker. 20VI |
5 Internediate VIII can be easily prepared from

reaction of 3j &ngihydroxyphenyl acetic acid
nmet hyl ester ((comrercially avail able) with benzyl

sat

brom de and ppgassicam carbonate in DV at room
tenperature Conmpound | has a chiral center a to

t

t he carboxyI|CPQﬁgup and can exi st as one of two
10 enantionmers (or a mxture threof, wherein an

TEA €nanti ONeri ¢ ErSfsoddbi 20id My not be present) .

The enantioners la (R enantionmer) and Ib (S

THF €nant 1 ONer ) af ForaRfWBrurah1€ PUT € enantioners Ta

and | b nmay be] obtai ned by chiral separation using

a chirtal colfum. The enantioners la and b nay

al so be separated by resolutions through form ng
chiral amne salts by fractiona
recrystallizations. The enantioners la and Ib

al so may be obtained 15 from kinectic resolution
of the racemate of correspondi ng esters using

i pase enzynes, e.g. AmanoAk, Amano |ipase PS,
Amano | i paseA, Amano |ipase M Amano |ipase F-15
Amano |ipase G (from Biocatalytics Inc) in
aqueous organi c solvents, e.g. aqueous DWVF, DVSO
t-butyl-ethyl ether or triton X-100 aqueous
solutions.. 20 Both enantioners of conpound | nay
be prepared fromchiral syntheses. Conpounds |a
and | b may be obtained fromthe renoval of the
chiral auxiliary groups from conpounds | Xa and
LX1) respectively with lithium hydroxide in
aqueous THF in the presence of hydrogen peroxide.
> 1.7*Awherein Ais NH, 0, or S
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Fe \10R4 R10 |alb 25 Conpounds | Xa and | Xb,
where A is NH, may be obtai ned by coupling
s Xa and Xb respectively with aw

Wogn er typical Buckwald or Hartwi g conditi gﬁ?ﬂ@;ﬁ;ﬁmsmw

e.g. in toluene, dioxane, or THF in the presence

of potassiumt-butoxide and catal ytic Pd(OAc)2 or

Pd (dba)2. Conpounds |Xa and | Xb, where Ais O,

may be obtained fromreaction of conpounds X a

and Xl b respectively with aryl boronic acids in
EXADMOMLEStd 30 DVAP i n presence of Pd(OAc)2 and

nol ecul ar sieves. Conpounds | Xa and ab, where WO
Exardfle i)l 2384 PGk 0b208-(4-06dkbpHerioxfy-4'SrifludfonizihdlbHshenvl-3-
I be talnedfromXa and Xb respectively wth
Xk Br thiophenols in DCM and DVAP in

presence of Pd(QAc)2 and nol ecul ar sieves.

Compounds Xa and Xb may be obtained fromreaction

p of . ph S Xlb with

—&wqgﬁkmr Fre] ben. ydridein DCMinthe
Benz{r)]ﬁ]g?lmri K& tnrlljgcs) %v%g Q@a 3 dP %\rfvllsg Itona(Le suspensmn of NaH (4.0 g of
a 60 Z0Epchids AHRGLEUSR Oﬁ)@fnﬁﬁ)mﬁ THy @S0RAY @ﬂﬁ)oﬁﬁ' t@mpdture and

XI'b may be prepared from debenzyl ation

the %ﬂlﬁ%msweﬁa QfRPIMIRRESHE L U el roBy bofdre  1.3-dibromo-s

- fluordbeaEAg NAD 1 N6l A rﬁﬁo@'\%@,hﬂide@ OTNE Rdactiéh Fras NBREL QF room

EtOH, _in the %@esence of Pd- Conpounds Xl i a
tempetptgrestpy | hryys. Matyrvesadded qa?ﬂéﬁ%wé the THY #es ogperted under

reduc6® FRA4REI STh Ilebléueaﬁﬂs gj{&dcﬁdr\@ﬁp oY A Y(x Yy E]Rl ™ combined

al kyl halide or al ken& de. Treatnent of

Or2anio APEGRAYEIR| Vasked gt a%l ﬁﬂuf!qu(loM cdhe matgpr biiieg dried

gS@Qj YRRES add Edﬁc@ﬁﬁ?@a'm@ergcdﬂcé& BeldBe. The residuc was purified by
bi s(trl snet hyl silyl) am de, sodium

flash golumny, parpmetgiaahy YEDAEnT derolerm |dthem tmeive 1-benzyloxy-3,5-
dlbroﬁlblbé%qu?xbagnd%em%l) va,S %IOMBSA ‘ﬁﬁﬁq qug”ﬁ Yjcld. H NMR

ddition of el ectrophil es or

(CDCé;D REYH7 - Fellmi. 46, 7. 3@&/%%(111 lH) 7 10-7 08 (m 2H), 5.02 (s, 2H).

Preparation of (3-Benzyloxv-5-bromo-phenyl)-acetic acid ethy] ester

Malonic acid tert-butyl ester ethyl ester (10.2 mL, 53.8 mmol) was added dropwise to a
suspension of Nal (2.2 g of a 60 % suspension in mineral oil, 53.8 mmol) in dioxane
(200 mL) at room temperature and the mixture was stirred at this temperature for 1 hour
before CuBr (7.7g, 53.8 mmol) and 1-benzyloxy-3,5-dibromobenzene (9.2g, 26.9 mmol)
were added. The reaction mixture was heated to reflux for 5h. HCI solution (1M aq, 100
mL) was carefully added and the mixture was extracted with iso-hexane (x3). The
combined organic extracts were washed with HCI solution (1 M aq), water, brine, dried
(MgSO0y,), filtered and concentrated under reduced pressure. The residu;: was purified by

flash column chromatography (EtOAc : petroleum ether) to give, in order of elution,
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15 al kyl ated conmpounds Xlila and Xl Ib
respectively. Conpounds Xllla and XH b
WO%yﬂgg%prepared fromthe common internmed atBushosiose
by coupling with either R-isoner of
4- benzyl - oxazol i di n-one XVa or S-isonmer of 4- 20
benzyl -oxazolidin-one XVb by Evans's procedures.
Intermediate XIV nay be reacted with pival oyl
recoveted| klbaﬂeylomhﬁ-ydﬁbrmhélmniede (BPg,iBd [m:l:nlpyin 35 % yield and 2-(3-

hl O f Or %?yémfgrﬁg lﬁl_ ﬁg?ﬁ&i F% e Of Eg%’? & cbntams 1.4

equwaiemadala:ﬁh ydd kdebutdresacttbylchlen i dﬂﬁol)/\ksl acdvlduliless liquid in 37

% i FEEBA R ot Bty N AR e W 28

contafnsdM ﬁ@lﬁfenfhhﬁﬂb@ﬂc)ﬁﬁﬂd&‘er@fm@btﬁﬂ@ wthg d4tarj t0rhels @ss diksolved

i i SoHL GheRdbend Gt ParmSnar ot Bifai pig romoved

underl@ddell pFeBaed. ITRB FesWRIE Qval Pbiir€ 6ht® Wk, AMAEKutib @64, aq.) and the
at nosphere un| ess ot héﬁw se stated. NMR spectra

mixtufip 43S GBSt HOMBF Rk IS res frigers were washed

with Gafef, i BBle O&HedC(MgZS@z;)Agilt'el%ﬂtan& l:@ﬁ)ceﬁﬁrzlt&guﬁezgaﬁébﬁ( r):ssure to
SB- C18 4, x75m‘n) 5 mcron colum for
give (R-bepgsiioRym ‘Pllomrnha%y MGG sy ST (fehed- L@&M@é raéfeﬂow

Liquid Rt %, aRdd. aGﬁtmt(Cbt@) 69 414/§r E(Nm Wrhh7 8n.7.03 (m, 2H), 6.87-
i njection vol une of (il Wavel enths wer e

6.84 @ndHM; Bp HB1hbue, %H)eMéé&;ﬂHbée%iSBED oW I\/Et hod
FI ow Rate Sol vent. A

Preparation of {(5-Benzvloxvy-4'-trifluoromethvl-biphenyl-3-vl)}-acetic acid ethyl ester

{3-Benzyloxy-5-bromo-phenyl)-acetic acid ethyl ester (2.50 g, 7.2 mmol) was added to a
solution of 4-(trifluoromethylphenyl boronic acid (1.5 g, 8.0 mimol) and KoCOs (14.4

'.mmol, 2 M aq. ) in DME (25 mL). Nitrogen was bubbled through the reaction mixture for

10 minutes before addition of tetrakis(triphenylphosphine)palladium(0) (10 % wt) and the
resultant mixture was heated to 80 °C for 4 hours under inert atmosphere. The reaction
mixture was diluted with water and extracted with EtOAc (x3). The combined organic
extracts were washed with sat. NapCQs, brine, dried (MgSOQ, filtered and concentrated
under reduced pressure. The residue was purified by flash column chromatography -
(EtOAc : petroleum ether) to give (5-benzyloxy-4’trifluoromethyl-biphenyl-3-yl)-acetic
acid ethyl ester (2.2g) as a colourless gum in 74% yield. 'H NMR (CDCl;) & 7.59-7.54
(m, 2H), 7.48-7.30 (m, 8H), 7.13-7.11 (m, 2H), 6.94-6.91 (m, 1H), 5.12 (s, 2H), 4.16 (q,
2H), 3.64 (s, 2H), 1.27 (t, 3H).

Preparation of 2-(5-Benzyloxy-4'-triflucromethyl-biphenyl-3-v])-pentanoic _acid ethyl

ester
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A solution of LDA (4.5 mL of 1.8 M in THF, 8 mmol) was added dropwise to a stired
solution of (5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)}-acetic acid ethyl ester (3 g,
7.3 mmol) in THF (50 mL) at -78 °C. The reaction mixture was stirred for 30 minutes at
-78 °C before iodopropane (0.85 mL, 8.7 mmol) was added dropwise. The reaction
mixture was allowed to warm to room temperature overnight. A saturated aqueous
solution of ammonium chloride (10 mL) was carcfully added and the residuc was
partitionned between EtOAc and water. The aqueous layers were extracted with EtOAc
(x3). The combined organic Iéyers were washed with water, brine, dried (MgSO4),
filiered and concentrated under reduced pressure. The residue was purnfied by flash
column chromatography (EtOAc : petroleum cther) to give 2-(5-Benzyloxy-4'-
trifluoromethyl-biphenyl-3-y])-pentanoic acid ethyl ester (2.2 g) as an oil in 66 % yield.

Preparation of 2-(5-(4-fluorophenoxv)-4'-trifluoromethyl-biphenvi-3-y)-pentanoic acid

2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic  acid ethyl ester (1.1g, -
2.4mmol) was dissolved in EtOH (10 ml) and stirred with 10% Pd/C (116 mg) under an
atmosphere of hydrogen. After 19h, the mixture was filtered through Celite and
concentrated in vacuo to afford 2-(5-hydroxy-4'-triflucromethyl-biphenyl-3-yl)-pentanoic
acid ethyl ester (0.85 g) as a colourless oil.

Triethylamine (100 pl, 0.72 mmol) was added to a stirred mixture of 2<5-hydroxy-4'-
trifluoromethyl-biphenyi-3-yl)-pentanoic acid ethyl ester (30 mg, 0.25 mmol), Cu{OAc)
(68 mg, 0.38 mmol), 4-fluorophenylboronic acid (70 mg, 0.57 mmol), 4A molecular
sieves (25 mg, powdered) and DCM (2 mL) at room temperature operi to the air, After
24 h, the réaction mixture was loaded onto silica and purified (0-10% ethyl acetate in
petrol) to give 2-(5-(4-fluorophenoxy)-4'-trifluoromethyli-biphenyl-3-yl)-pentanoic acid
ethyl ester (67 mg) as a colourless oil.

The ester was dissolved in THF (1.2 mL) and treated with a 1M solution of KOH in 6:1
MeOH/water (0.3 mL, 2 eq). After 65 h, the mixture was diluted with water (5 mL) then

acidified with 1M HCl(aq). The mixture was extracted with ethyl acetate (2 x 5 mlL),
then the combined organic layer was washed with brine; dried (MgS0,) and concentrated
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5 in vacuo to afford 2-(5-(4-fluorophenoxy)—4'-trifluoromethyl-biphenyl-3-yl}-pentanoic
acid (57 mg, 90%}) as a pale yellow gum. LCMS Method A — 3.65 min.

Example (il) 2-(5-(phenoxy)-4'-triflaoromethvl-biphenvl-3-yl}-pentanoic acid

In an analogous fashion to Example 1 using phenylboronic acid in place of 4-
10 fluorophenylboronic acid was prepared 2-{5-(phenoxy)-4"-trifluoromethyl-biphenyl-3-yl)-
pentanoic acid LCMS Method A — 3.69 min.

Example I
2-[5-(3,5-Difluoro-phenylamino)-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

15  pentancic acid

F\@H OOH
e

a) (3,5-Bis-benzyloxy-phenyl)-acetic acid methyl ester

20

A mixture of (3,5-dihydroxy-phenyl)-acetic acid methyl ester (from Aldrich, 70g, 0.385
mole), benzylbromide (137mL, 1.16mole), potassium carbonate (160g, 1.16mole) and
DMEF (1.5L) under N, was mechanically stirred at room temperature overnight. The

25 resulting reaction mixture was poured into a mixture of [.5L of ice-water with stirring.
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The precipitate was obtained by filtration and washed with heptane successively to
remove benzyl bromide to give the title compounds (123.7g) as a brown solid which was
air dried for the next reaction.'H-NMR{ CDCL): § 3.60 ( s, 2H), 3.71( 5,3H), 5.05 (s,
48), 6.60 (s, 3H), 7.35-7.50 (m, 10H); Calcd for C23H2204 (M-+H) 363.15, Found 363.

b) 3-Benzyloxy-5-hydroxy-phenyl)-acetic acid ethyl ester

oY

CH

A solution of 50 grams (1.38moles) of 3,5-Bis-benzyloxy-phenyl)-acetic acid
methyl ester and NaOH (6.6 g, 1.65 moles)in 1 L of EtOH in the presence of 10 % of
Pd-C was hydrogenated in a Parr shaker until one equivalent of hydrogen was consumed.
The mixture was acidified with con HC and then the catalyst and solvent were removed
to give én oil residue. The crude product was purified by ISCQO silica gel colufnn
chromatography (ISCO) using EtOAC-heptane as eluents (gradient from 10% to 75% of
EtQAc) to give 25 grams (65% yield) the title compound ( 1b). 'H-NMR( CDCl3):

8 1.15-1.20 (t, 3H), 3.4-(s,2H), 4.05-4.1 (q, 2H),4.9(s, 2H), 5.5(s, 1H), 6.4(s, 2H), 6.5(s,
1H), 7.207.35(m, 5H); Calcd for C17H1804 (M+H) 287.3, Found 287.

) (3-Benzyloxy-5-triflnoremethanesulfonyloxy-phenyl)-acetic acid ethyl ester

Y

OTf

To a solution of 3-(benzyloxy-5-hydroxy-phenyl)-acetic acid ethyl ester (74.4 g, .
0.26 mol) in dichloromethane (700 mL) was added pyridine (62.5 mL, 0.78 mol). The

mmxture was cooled to O °C. To this cold solution was added trifluoromethanesulfonic
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anhydride (65.6 mL, 0.39 mol), over 1.5 h, maintaining the internal temperature below 5
°C and stirred for further 0.5 h at 0 °C. This reaction mixture was poured fo a mixture of
1 N HCI (420 mL), and wet-ice (105 g) and stirred for 0.5 h. The aqueous layer was
extracted with dichloromethane (2 x 100 mL). Combined fractions were washed with
water (2 x 100 mL), saturated aqueous NaHCO; solution (2 x 100 mL), and brine (2 x
100 mL). The organics were dried (MgS04) and concentrated in vacuo to receive a
reddish liquid (108 g) which was carried on to the next step without further purification.
Calcd for C18H17F306S (M+H) 419.07, Found 419.1.

d) (3-Benzyloxy-4'-trifinoromethyl-biphenyl-3-ylI)-acetic acid ethyl ester

g e
J

CFs

A mixture of (3-benzyloxy-5-trifluoromethanesulfonyloxy-phenyl)-acetic acid
ethyl ester (108 g, 0.26 mol), 4-(trifluoromethyl)phenylboronic acid (55.6 g, 0.29 moi),
1,2-dimethoxyethane (1.1 L) and aqueous Na,COs; (2 M, 129 mL , 0.26 mol) was
mechanically stirred while purging N, at room temperature for 10 min. To this system
was added Pd(Phs)s (480 mg, 0.42 mmol) and heated to reflux (95 °C) for 2.5 h. The red-
brown mixture was diluted with EtOAc (0.5 L) and washed with saturated aqueous |
NaHCOj; solution (3 x 200 mL) and brine (2 x 200 mL). The organic fraction was dried
(Na;S0,) and concentrated in vacuo. The crude mixture was purified by ISCO column
chromato grai)hy to obtain (5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid
ethyl ester (107 g, 100%).
'H-NMR (CDCls): & 1.26 (t, 3H), 3.66 (s, 2H), 4.17 (q, 2H), 5.12 (s, 2H), 6.99 (s, 1H),
7.12 (s, 2H), 7.34-7.49 (m, 5H), 7.67 (s, 4H); Calcd for C24H21F303 (M+H) 415.14,
Found 415.2, )

€) 2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yb)-4-methyl-pent-4-enoic acid
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s Singlet sat Saturated t Triplet TFA
Trifluoroacetic acid THF Tetrahydrof uran
kfsS.  Exanple (i): Preparation of 24
wo uor%%benow) 4'-trifluoronettivit-bi phengc'ﬁé[mw067039
vl)-pentanoic acid 10 Preparation of
1- Benzyl oxv- 3, 5-di bronobenzene Benzyl al cohol (9.7
m.1l, 94 mmol) was added dropwi se to a suspension
ethylakteNaH (4.0 g of a 60 % suspension in mnera
oil, 100mmol) in THF (150 nL) at room tenperature
and the m xture was stirred at roomtenperature
for 1 hour khefore 1, 3-dibronmp-5- fluorobenzene

15.9 g, 6 ! nmol ) was added. The reaction was
tipred at

r O&[_—'El

CF4

To a solution of compound 1d (4.9¢g, 11.8mmole) in THF {50 mi.) at —78 °C was added
Li[N(SiMez);] {1N in THF, 14.2mi., 14.2mmol} dropwise. The reaction mixture was
stirred for 1 h at -78 °C and then 3-bromo-2-methyl-propene (1.25mL, 12.4mmole) was
added dropwise. The solution was slowly warmed up to —35 °C and stirred at 35 °C for
0.5 h. The reaction was quenched with NH4Cl saturated solution and extracted with
EtOAc. The organic extracts was dried (Na;S04), concentrated and purified by column
chromatography give compound le (5.1g, 92%) as a clear oil; 1H NMR (400 MHz,
CHLOROFORM-D) 8 ppm 1.19 - 1.29 (m, 3 H), 1.74 (s, 3 H), 2.47 (m, 1 H), 2.85 (m, 1
H), 3.83 (m, 1 H), 4.11 (m, 2 H), 4.72 (s, 1 H), 4.77 (s, 1 H), 5.12 (s, 2 H), 7.03 (s, 1 ),
7.10 (s, 1 H), 7.15 (s, 1 H), 7.35 - 748 (m, 5 H), 7.67 (s, 4 H}); Calcd for C28H27F303
(M+H) 469.19, Found 469.

f) 2-(5-Hydroxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
ethyl ester

HO OG,Hs
(J

CF3
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15 tenperature for 12 hours. Water was added
carefully and the THF was evaporated under
pressure. The residue was extractg
wo?@ok&&exane (x3) and the conbi ned organi c ex @%&?’067(}39
were washed with NaOH solution (1 Mag.), water,
brine, dried (MJSO4), filtered and concentrated
under reduced pressure. The residue was purified

A mixtyirefolf scip@uidUrEI(s ¢ A1 10Paine ) ALY Pd/Et (@G’&Eng) HPBAOTD{56HM) was

ether) to gi .benz on bronnbenzene
hydraggugicd “@‘d"fé% %?ﬁﬂ n g-shakepiog ’;’?lr Jé% T H’E‘ﬁ gD gxiyge was
ﬁlteredl t&lodgh elitelanbhVR f(@@lwaa coberdiated t&évc( mmp'éhhd 1f (4 2¢, 100%)

a5 & oy o1 s SHAMRAS9 Gt GEQRORORA-BY PP B B i 6 D)
1.25 (M‘ﬁh‘}g' £44C '1%1‘(1%[ i Hb)bltés' ﬁ%&& ﬁi)hl/bs E%@gm( iy 3 67,

‘added dr opwi se
J= 773%?5;1)@954 Bh—@fz ﬁw—? B 691 ¢s, de)a6 8’0@%@&%@&&)%0% 1 H),
7.65 (1 BY; @aice'fépczﬁﬁz%m@{mﬂ)%s@'1@Xﬁﬂﬁd §£00 ni) at
room’tenperature and the mxture was stirred at
this tenperature for 1 hour before CuBr (7.7g, 53

8
O AR B R R G RS SEIBLb e
yl)-péndanobchcidbethpldstex for 5h HC1 solution (1M aqg, 100
nm.) was c refﬁlly added and the m xture was
extracted with i so-hexane (x3). The 30 conbi ned
organi c eéxtracts were washed with HC1 solution (1
MCag pat eOCHy i ne, dried (1VIgSH4), filtered
and ce l rated under reduced pressure. The

chropt ogr aphy (EtOAc : petrol eumether) to give,
Br of elution, 5 recovered

2y oxy- 305- di br onmobenzene (3.2g, 9.4 mmol)
in 3xfpyield and 2-(3- '

benzyl oxy- 5- br ono- phenyl) -nmal onic acid tert-butyl
To a sehitiefi ofdomjlonad t1€(2.4g/ 7 26:gmob and Hiphsnyl-bék- equi val ent

., mal oni c idt - hut est I
coinofibatiee ot B e e i gy g Vs adea
Et;N 2- (IsaﬁJSen ZivineRy Tl Ibamﬁmaﬂemylv@aﬁa&m refliddiglbver night. After
tert ut ester, et ester COI’I a
coolinggt FapR) P e SO PSR i BT g iy goliomn
chrom@&ie@iphy to@dompoasd ti Gsel 9»8%) al@ cbleﬂgas &ﬁd:l@chl AE[@WR (400

for our

50 nL1 d
Mz KGO AROR U B S BT A6 b Gt b d AT & E G 228 (i, 3 1D,
1.46 fleﬁ'(gmf Hﬁlaﬁs@@_iki&@ﬂcls R3,@.0¥a8 6B, SOHTY Y i0gD 2(0%8& 1H),3.75

m xXture was extracted ‘W th Et

/= 1& I'Ifﬁ)e4é8nﬂ12r}ié@ DHYydAr1ds.lk 388 & Webe/ - Wehleld), 7.65 -
7.75 (M4, B i VBH &S for Lo2RF6B6S B+ HVIRI) Fondlst gr ed and

concéntrat ed under reduced pressure to give
(3- benzyl oxy- 5- brono- phenyl -)acetic acid et hyl

h) ©358(3.5 Bifudto-phedylTiilo)-42& itfho¥ GhlBY -biphenyl-3-yl]-4-methyl-
pentanocic acid )

A mixture of compound 1g (50mg, 0.098mmol), 3, 5-difluoro-aniline (20mg,
0.156mmol), Pd(OAc), (6.6mg, 0.029mmol), racemic-2-(di-t-butylphosphino)-1,1’-
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15 liquidin 97 %yield. 11-1 NWVR (CDC13)
87.44-7.30 (m 5H), 7.07-7.03 (m 2H), 6.87- 6.84
), 5.03 (s, 211), 4.15 (q, 2H), 3.

wo %@;’1&%&26 (t, 311). Pr aration of 5-Ben | gér/{@oomﬁmw

-4' -trifluoroneth 1-bi hen 1-3 1 acetic acid eth

1 ester (3-Benzyl oxy-5-brono-phenyl)-acetic acid

ethyl ester (2.50 g, 7.2 nmol) was added to a 20
bina;ﬁﬁllyl.l(Bi‘SmQ, 008 8m(dl Y dnfi| sodtitig reet-buytbipdh@tayit-Bap (14 irg, 0.12mmol)
in tol%s:nlgg ryL ‘ﬁas[ljggeg 2&58%% i)or i’ﬁ]t 14% ol‘}%gt% g@ﬁ%lﬁfaﬁ%@ the
solutiol WasigHMitdA8d b&AE4d YD A¥akd HEE®. THRlorgkBiciyREHv@Sdried (NaySOy),

bef ore addi tion of

concqEeied RIGRUEFPO e’ PR e pRARE R P 8ie aredy! qstepinggrmediate.
A mﬁMn)e R0 bR i St A Und N2OHIDK M@ﬁo@ﬂﬁi 02988m6l) in

4 hours under inert atnosphere. The reaction

THFM@Q%@&%@ 6@ e i doy 1 %@aﬁtﬂérw%ﬁ%tr%s& FHetle andivater were
addedaéﬂibﬁ frt3dre who @mﬁ@i@@’wﬂﬁ GNQFEahCordan eﬁﬁ%ﬁ%s%eﬂ@{t&i and

washed with sat. Na2CQ3, brine, dfi

the aquepysphasy ven extestrd ovitrGHEd- Thiorbingg @tg@al Yég;sfmf%dmd
conce-ﬁt}@te& &34 e%? cQMﬁﬁlfchﬁ)gﬂamé radph %MSHE)TM %, 2gsteps) of the

chromat ogr aphy” (Et OAc : petr ol eum et her
title op&pmeld@yh twhye ﬂdlidl; ilﬂ NI IG@QIMHZ EHHENYFORMYD) & prowd.91 -

100 G391 B DGR P2 B ST S

3.71 (7, /48 7UHBDI OMG.08 (s, 1 1), 5307 6140 ()l EDH).50 66.601606.291), 7.13

«, J:(é ﬁ)l ,Eil'z;__q 129,57( ]282 7(32};1@_12, @ﬁ?}eé gg',l gﬁ% Em,gﬁ?lgl)z%hlcg +9425B02rsNO2

(M+1b-4Beng,|Roudt 444. 1- bi hen 1-3- 1 - etftatioic acid
ethyl ester 5 A solution of LDA (4.5 nL of 1.8 M
in THF, 8 mmol) was added dropwi se to a stirred

Exanspk 2t i on of

R e RO R L

pentdibje a@fd - 78 C. The reactlon m xture was stirred
for 30 minutes at -78 C before iodopropane (0.85
m, 8.7 mml) was added dropwi se. The reaction

chboride (10 m.) was carefully added and
due“was partitionned between Et0Ac and

he aqueous | ayers were extracted with

3) . The conbi ned organic | ayers were

mth water, brine, dried (MgSO™4), filtered
cent rat ed under reduced pressure. The

resi due Was purified by flash col um

c Ahotitd agrpapind/wiGirpaced. frqpe 2.4 ali fbuon-atilverand compownd 1g

- (5-Benzyl oxy-4' - )
nderht AR (BT EPBRS T 30YR (49900 CHLORGRQRMD)
ppm €$hyd 9BGH, BITTY( 258 (d1)./-a8.306.63 Hz, i) 67%6adi.ed3.69, 7.21, 6.97
i1z, 1 el 3‘4r1a7‘t3'9]q° glffg 1684, FHIME S DenREED 1 102 7415 (m, 1
H), 6.86 (BRidBenawgh®as,; 413t | Hy@rmtmj 7fol¢phemy&1 §Hy1'1)24 -
@f ntanoi c aci d et hyl ester % Fh
7.33 @ 4461 Vet(a ASEHdE (D) ity d’éﬂﬁ@é ??rFrSQ& (0 4ahif, Found
Pd/ C (116 ng) under an 20 at nrosphere of hydrogen.
After 19h, the m xture % filtered through
Celite and concentrated ih vacuo to afford
2- (5-hydroxy-4'-ttifluoronethyl-bi phenyl -3-y1)-pe
ntanoi c acid ethyl ester (0.85 g) as a colourless
oil. Triethylam ne (100 ;IL, 0.72 mml) was added
to a stirred m xture of 2-(5-hydroxy-4'-
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20

trifluoronethyl-bi phenyl-3-yl)-pentanoic acid
ethyl ester (90 ng, 0 25 mmol), Cu(OAc)2 25 (68
8 mmol ), 4-fluorophenyl boronic aci
WO%M% 7 mmol ), 4A nol ecul ar sieves (25 Pc’f/ﬁéloowosmsv
powdered) and DCM (2 nlL) at roomtenperature open
to the air. After 24 h, the reaction m xture was
| oaded onto silica and purified (0-10% et hyl
464. acetate in petrol) to give
2-(5-(4-fluorophenoxy)-4'-trifluoronethyl-bi pheny
1-3-yl)-pentanoic acid ethyl ester (67 ng) as a
Exmﬁﬁkgurless oil. 30 The ester was dissolved in THF
&1. rot) and treated with a 1M sol ution of KOH
2-[5-3p-Bistriflpenomggtsdphenylaminp)-4 "strifyprometiyd bigfenyl-3-y rd-
meth§i-pdngidicyefy di luted with water (5 nL) then
acidified with 1M HC1(aq). The m xture was
extracted witlh ethyl acetate (2 x 5 nL), then the
conbi ned organirc |ayer was washed with brine;
Fs0 drleij( 1), _amd concentrated WO
) 12 IT1US2007/ 067039 5in vacuo to afford

1-3-yl)-pentanoic acid (57 ng, 90% as a pale
3 LCVS Method A - 3.65 min Exanple (ii)
2- (5-(pheron)-4'-trifluoromethyl -bi nhenyl -3-vl)-p
ent anoi c Cld In an anal ogous fashion to
Exanpl e f tisi ng phenyl boronic acid in place of 4-
The tiHQ chhptind phemebied BohG mh%%&nﬁ@p&mﬁﬁb and compound 1g

phenoxy) - 4'-tr|fluoroneth hen
under it RGP E AN R TReH ot A 1499 i CHORORORMD)

pmtﬁsz?lnpd)@(né6ﬁ) 1.56 (ddd, I 1333 6.85,6.72 Hz, 1H),171 181(111,1H)
15-(3 fi | uoro-p an1ngh 4" 2trifluoronet

1.95 1246 (Ehérﬂ){ 3 y3.79 G, n@ﬂh?iliﬁs p&ht BRbisc2 HyiledS (@;#54%9 Hz,
1 H), th(s gsr @5@ ‘ﬁZ(lI:(EB“Z wh,@e0--phenyl, k tBcehiLrore HRuRph (v+H)

564.15, Found 564.

Example 4
2-I5-(4-Isopropyl-phenylamino}-4'-tfrifluoromethyl-biphenyl-3-y1]-4-methyl-

pentanoic acid

H >
o

The title compound was prepared from 4-isopropyl-aniline and compound 1g under the

condition described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.87
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A m xture of (3,5-dihydroxy-phenyl)-acetic acid
nmet hyl ester (from Al drich, 70g, 0.385 nole),
rom de (137nlL, 1.16nole), potassiu '
wo?@? %lﬁgte (1609, 1.16rmle) and DVF (1. 5L)%’€1me2997[067039
N2 was nechanically stirred at roomtenperature
overnight. The 25 resulting reaction m xture was
poured into a mxture of 1.5L of ice-water with

- 0.9%(, BIEDND20 - B3 The, GHEispi 1 &8 emaH), alredidied=13y69, 7.21, 6.97

fil t] a i h n u Si
b, 150 | 8Fo0 B R 2B ik 08 G RO, §51 f7 0% 1ED
6.99 CRIPENAGS), 1.1237 20 masHR 7300 mMEosal 4 H); Wi @ HoV@EBHBOF3INO2
@rﬁgg% for c%he next reaction.1H NVR( CDC13): 8
M+ 4g82¢. Founod . 3 71( s, 3H), 5.05 (s, 4H), 6.60
(s, 3H), 7.35-7.50 (m 10H); Calcd for C23H2204
(MrH) 363. 15, Found 363. 10
Exangple3 Benzy| ot y- 5- hydr oxy- phenyl )acetic acid et hyl
2-[S-§5¢lﬂ6ro- he%?iamin0)-4‘3-ttﬁﬂﬁdﬁ)hﬁfhyﬁﬁipﬁ@n)ﬂf?,%ﬂF:t-ﬁl_Jethyl—ppntanoic
. 38nol es) of 3, 5-Bi s-benzyl oxy-phenye-acetic acid
acid ppt hy| ester and NaOH ( 6.6 g, 1.65 noles) in 1 L
of EtOH in the presence of 10 % of 15 Pd-C was
hydr ogenat ed~in a Parr shaker until one
equi Mal ent |of drogen was consuned. The m xture
O th con HC1 and then the catal yst

o ﬂ CH et
sot pere renoved to give an oil residue.
- H

omat ogr aphy (1SCO using Et QAC- hept ane
$ (gradient from10%to 75% of Et0OAc) to
grans (65% yield) the title conpound (

I b). 1HAYR( CDC13): 203 1.15-1.20 (t, 3H),

the oy s Ppyod oot b e ik ¥ Bfion
describad BEfaipldL THIGO0R (MY MH28AL ORCFORNLIZ S hpm 0.89 - 0.98
(m, 6 H), 1.56 (ddd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.72 (ddd, J=13.69, 7.21, 6.97 Hz, 1
H), 1.94 - 2.06 (m, 1 H), 3.68 (t, /~7.70 Hz, 1 H), 6.98 - 7.06 (m, 3 1), 7.09 (s, 1 H), 7.14
(s, 1 H), 7.20 - 7.31 (m, 2 IT), 7.64 (q, ./=8.56 Hz, 4 H); Calcd for C25H23CIF3NO2
(M) 462.14, Found 462.

Example 6
2-[5-(4-Flaoro-phenylamino)-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-pentanoic

acid
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(3-Benzyl oxy-5-trifl uoromet hanesul f onyl oi cy- pheny
| )-acetic acid ethyl ester 250Tf To a
LQn of 3-(benzyl oxy-5-hydroxy- phenyl )~ '
wog@hgﬁggtqhyl ester (74.4 g, 0.26 nol) in PCREShboeross
di chl oronet hane (700 nmL) was added pyridine (62.5
m., 0.78 nol). The m xture was cooled to 0 C. To
this cold solution was added
trifluoronmethanesul fonic 5 anhydride (65.6 i,
ver 1.5 h, maintaining the interna

; i s reaction mxture was poured to a
tu of D N HCl (420 nmL), and wet-ice (105 Q)
F* 7dand stifred for 0.5 h. The aqueous | ayer was
Combi medifracti ons were washed with water (2 x

100 L)Y saturated aqueous NaHCO3 sol ution (2 x
100 nL)%Fsand brine (2 x 10 100 nL). The organics

e ELEAELE ) 0 SRS L
describad ini Exchimute ;0 H NEMR@80 Vit GHBORGRCR N Blppm 0.93 (dd,
Jzﬁ.ﬁﬂgt%hg%t Dy 151 ColeS Gl Phny, FAGLL OB M) H2, D8y, 1.97
(ddd, B-(B57BRMayl. 580, 4 H), Bi67 (tuBr7omoath Y b6 gthemy @3-1yH) 6.99 -

709 G B5rE G by ook e bt BT Ry round

446. )acetic acid ethyl ester (108 g, 0.26 nol),
4-(trifluoronethyl)phenyl boronic acid (55.6 g,
0.29 nol), 1,2-dinmethoxyethane (1 1 L) and

Exangifi¢fgous Na2CO8 (2 M 129 nL , 0.26 nol) was
mechani cal ly stirred while purqin N2 at room

2153 Srehlaraplaeny Bnine)- R yerorUi R Ry Sy -fefeethyl-

pentad@id@eiaPd( Ph3) 4 (480 ng, 0.42 mmol) and heated to
reflux (95 C) for 2.5 h. The red-brown m xture
was diluted with EtOAc (0.5 L) and washed with

eous NaHCO3 sol ution (3 x 200 nl)

OH00 nmL). The organic fraction was

PSO4) and concentrated in vacuo. The

&t ur® was purified by I SCO col umm

chr omat agr aphy to obtain

oxy-4'-trifluoronethyl-bi phenyl -3-yl)-ac

et 25et hyl ester (107 g, 100%.

The title compound was prepared from 3,5-dichloro-aniltine and compound 1g under the
condition described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) 6 ppm 0.90
- 1.00 (m, 6 H), 1.55 (ddd, /=13.33, 6.85, 6.72 Hz, 1 H), 1.71 - 1.81 (m, 1 H), 1.93 - 2.05
(m, 1 H), 3.71 (t, /~7.70 Hz, 1 H), 5.90 (brs, 1 H), 6.87 - 6.96 (m, 3 H), 7.13 (d, /~1.47
Hz, 1 H), 7.19(d, /~1.71 Hz, 2 H), 7.62 - 7.73 (m, 4 H); Calcd for C25H22CI2F3NO2
(M-+H) 496.10, Found 496.
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11-1-NMR (CDC13): 8 1.26 (t, 3H), 3.66 (s, 2H),
4.17 (q, 2H), 5.12 (s, 2H), 6.99 (s, 111), 7.12
, 7.34-7.49 (m 5H), 7.67 (s, 4H);
Wogao’?“%gpimlpsos (MrH) 415.14, Found 415. 2. P‘ggh&g°7’°67“39
e) 2- (5- Benzyl oxy-4'-trifl uoronet hyl - bi phenyl - 3-y1
) - 4- et hyl - pent -4-enoic acid WO
2007/ 124394PCT/ US2007/ 067039 5et hyl ester CF3 To
5 Examiple8l ution of conpound id (4 9g, 11.8mmle) in

2-15- iTzr%Fﬁ A gﬁf%ﬁy'?kgﬂﬁ%mwf’)% 8l Mé@%ﬁ'@wﬁ?&%ﬂrﬂf"

methii- ﬂﬂi[ﬁ)]m 10 stirred for I h at -78 C and then
3- brono- 2- net hyl - propene (1.25nm, 12.4nmol e) was

i se. The solution was slowy warnmed up

CFEq.| 35 Crand stirred at -35 Cfor 0.5 h. The

n a d extracted with Et 0Ac. The organic
‘ as dried (Na2SO4), concentrated and

lg, 929 as a clear oil; ITINVR (400 MHz,

OROFORM D) S ppm 1. 19- 1. 29 (m 3 H), 1.74
2.47 (m 1 H, 2.8 (n, 1 H, 3.83 (m

1H, ill(m 2 H, 4.72 (s, 1 H, 4.77 (s, 1

The tite cmﬁp(lmd (s pRpapd TriFmQB-Pis-riftuohmethyyl- 1@11(1q-,andjp0mpound 10

o onderpe Splfion beshoo ol d” CRR sebd NBaRRes o

Foun® 064.
02- (5- Hydroxy-4'-trifluoromethyl - bi phenyl -3-y1)-4
-nmet hyl - pentanoi ¢ acid ethyl ester

Example 9

2-[5-(4-Fluore-2-trifinoromethyl-phenylamine)-4'-trifiuoromethyl-biphenyl-3-yl]-4-

15  methyl-pentanoic acid

CF3 H

jshens
- o)

CF3
The title compound was prepared from 4-fluoro-2-trifluoromethyl-aniline and compound
1g under the condition described in Example 1; 1H NMR (400 MHz, CHLOROFORM-
D) 8 ppm 0.90 - 1.00 (m, 6 H), 1.57 (dt, J=13.27, 6.69 Hz, 1 H), 1.71 (ddd, /~13.69, 7.21,
20 6.97Hz, 1H), 1.95-2.06 (m, 1 H), 3.69 (t, J=7.83 Hz, 1 HI), 5.94 (s, 1 IT), 7.02 (d,

J=1.71 Hz, 1 Hj}, 7.10 - 7.19 (m, 3 H), 7.33 (dd, /=8.68, 3.06 Hz, 1 H), 7.36 (dd, ./=9.05,
4.89 Hz, 1 H), 7.65 (g, J=8.40 Hz, 4 F); Calcd for C26H22FTNO2 (M+H) 514.15, Found
514.
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CF3 5 A mxture of conpound le (5.1g, 10
9mmol e), 10% Pd/ C (500ng) in EtOH (50nL) was
wo%ﬂ[ﬁ%ﬁnat ed under H2 (40psi) in par-shakgfrd@horoerose
. The resulting reaction mxture was filtered
through celite and the filtrate was concentrated
to give conmpound if (4.2g, 100% as a clear oil
1H NVR (300 MHz, CHLOROFORM D) S ppm 0.92 (d,
1=6.6 Hz, 6 H, 1.25 (m 3 H, 1.49 - 1.61 (m 1
.65 - 1.70 (m 1 H), 1.95 -2.05 (m 1 H,
Exa“g%%%&kt, 10" 7.7 Hz, 1 H, 4.10 - 4.29 (m 2 H),
4-Me€hyD2- (¢ StriffuotdmethylSZ (3 triffuoPorfethidl; phknyBminb)-Bfhhesyl-3lyl]-
H, 7,65 (s, 4 H; Calcd for C21H23F303 ( MtH)
pentaggic sl Found 381,
4- Met hyl1l-2- (5rtrifl uoronet hanesul fonyl oxy-4'-trif
phenyl - 3- yl)-pentanoic acid ethyl
Te,a solution of conpound if (2.8g,

pi s(@rifluoronethanesul foni mde) (3.16g,
8 83mmol) in THF (30nL) under N2 was added Et 3N
(2.05 L4. 7mmol ) . - The reaction m xture was

heat ed il uxi ng over night. After 25 cooling to
roomtenperature, the solution was concentrated
and puri$fed by col um chromat ography to give

me RGN g0 PN B P LR g ol
under(tbitlcohaifion O¢sciibed in ExampleH) 1HNNR (400MES QHRHORBOK)RM-D) &
pom Godio1 g . D) 51 )13 30 Qe 4 0 05 3 af 19 194
2.05 G5 T HB33.Hz(t, JE7MHB Hz41 HY, 7124 223 (s 1D, H3Q - 78U (nf, 2, H)17.66
0. Ep e T Qs Vrp S NBs B aeoi a

Found 513.

h) 245- (3, 5- Di f| uor o- phenyl am no)-4' -trifl uoronmeth
Examgle Iv 5henyl - 3-y11- 4- net hyl - pent anoi ¢ aci d
4-Methyl-2-[4'-trifluoromethyl-5-(4-trifleoromethyl-phenylamino)-biphenyl-3-yi]-

pentanoic acid

H
oY
O
FiC
, CF3

The title compound was prepared from 4-trifluoromethyl-aniline and compound 1g

under the condition described in Example 1; 15 NMR (400 MHz, CHLOROFORM-D) &
ppm 0.95 (4, /=6.36 Hz, 6 H), 1.57 (dt, /=13.27, 6.69 Hz, 1 H), 1.74 (ddd, /=13.69, 7.21,
6.97 Hz, 1 H), 1.96 - 2.05 (m, 1 H), 3.66 - 3.76 (m, 1 H), 7.07 - 7.12 (m, 2 H), 7.14 - 7.20
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A m xture of conpound |Ig (50ing, 0 098mmuvl ), 3,
5-difluoro-aniline (20ng, 350.156mmol), Pd(QAc) 2
0. 029nmol ),

Wo%@%@%ggé 2-(di-t-butyl phosphino)-1,1"'- 5 FCL/US2007/067039
bi napht hyl (35ng, 0.088mmol) and SOdI um
tert-butoxide (NaOt-Bu) (11.3ng, O0.12mmol) in
toluene (1.5n) was heated at 85C for 17h. After

5 (m, 24007 2HIg7 2D (A 1.8NEeseR 361Kz, 2t . 6201 Ui (814 WASCaled for

ol RO LICRRGA 20 0, e g

purified by col um chr omat ography to give an
et h ester intermediate. A m xture of the above
Examile &2 redi at e and NaOH (2N in H20, 0.147mi,
2-[5-3-CRAErITPAdifthk drosh@th ] Hh v ithin 6)- cﬁrfhﬂao&ﬂie}hﬂm henyl-3-yl]-4-
stirred _forl8h and concentrated. CH2Cl2 and water
10 methylpentangica£id and the nixture was acidified with IN
HCl . The orgapi c phase was separated and the
aqueous phase~wnas extracted with CH2C12. The
corrblff’\ed or gani A7 | ayers were dried, concentrated,
v gy~ col utm chr onmat ography to give

1.00 (m 6 H), 1.51 -1.62 (m 1 H),
. d (m 1H), 1.99 (dd, J=7.83, 5.87 Hz, 1
H, 3.717(t, J=7.70 Hz, 1 H), 6.01 (brs, 1 H),
6.30 - 6CE0 (m 1 H), 650-‘660(m 2 H, 7.13

e ity oo b BBt byl o

1g imfaundcohGifion Hﬁczﬁi)wnmlﬁealﬁple 1; IH NMR (400 MHz, MeOD) & ppm 0.88

oo EreR H DAY 1) L\ HGROTR 20
15 (m, 1H)]3. Bl @OFPIURL, ma;, wogpar-ed 1fH2IH), 7.21 (s, 1 H), 7.26 - 7.34 (m,

i £1 uo [
21, &38ailis i BBk ind G b pner B ARG BE0 15
530.1MH2unLHBOROFORM D) 8 ppm 0. 88 -0.99 (m 611),
1.56 (dt, J=13.39, 6.63 Hz, 1 H), 1.72 (ddd,
J=13.69, 7.21, 6.97 Hz, 1 H, 1.94 - 2.06 (m 1
Exanifle 133. 69 (t, J=7.70 Hz, 1 H), 5.70 (brs, 1 H)
6.78 -6.85 (m 1 6.90 (ddd, J=10.94, 8.
20 2-[5-(2—_(*9@:]p_w’heqylml’no)rfl'g%lﬂ(l@mqet lblphml-ii yl;] ﬁget@pﬂ-pe{_ntanmc
acid H, 7.24 - 7.33 (m 1 H, 7.64 (q, J=8.31 Hz, 4
; Calcd for C25H22F502 (M+H) 464. 16, Found WO
20071124394PCT1US20071067039 5464. Exanple 3

H
jonoRs
NG o

CF,

The title compound was prepared from 4-cyano-aniline and compound 1g under the
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2-[5-(3,5-Bis-trilluoronethy-1-phenyl am no)-4
Ltrifluoronethyl -bi phenyl -3-y1]-4-
pent anai ¢ aci d 10CF3 The title g
‘Noagga%%gpared from3,4-bis-trifluoronethyl - gﬁ??@ﬁ@%ﬂng
and conpound | g under the condition described in
Exanple 1; 1H NWR (400 MHz, CHLOROFORM D) 6 ppm
0.88- 1.00 (m 6 H), 1.56 (ddd, J=13.33, 6. 85,
condifior? 2esthibedlin Hxample 11Calcd foB £26M23FBNED2 (NE-BD45R17)Bound
453(rn 1H, 33.70- 3.799 (m 1 H, 6.14 (s, 1 H),
"7.21 (s, 2 H, 7.25 (d, J=4.89 Hz, 151 H), 7.36
(s, 1 11), 7.43 (s, 2 H, 7.62 - 7.72 (m 4 H);
Exan@%is&for C27TH22F9N®2 (M+H) 564. 15, Found 564.

2- [s-@-ct)'zinbébhbﬁmﬁxmyw - ATRAY bR PD ipAbayl- nyh]w-amttﬁml -
i plienyl-3-yl]-4-methyl 20 pentanoic aci d
pentapgie 4¢jd [ e conpound was prepared from

4-isopropyl -aniline and conpound | g under the
condition deseribed in Exanple 1; 1H NWVR (400
MHz, HCH D) 6 ppm0.87 WO

N US2007/ 067039 5-0.98 (m 6 H),

- (m6H, 1.52 - 1.63 (m 1 H, 1.72

NC™ (ddd, J913.69, 7.21, 6.97 Hz, 1 H), 1.94 - 2.05
(m 1 HF~2.88 (dt, J=13.69, 6.85 Hz, 1 H), 3.67
(t, J=@ 7D Hz, 1 H), 6.99 -7.10 (m 4 H), 7.11 -

7.20 (myY3 H, 7.59 -7.69 (m 4 H); Calcd for
C28H30F3Re2 (M+H) 470. 22, Found 470.

A mixture of compound 1g (50mg, 0.098mmol), 4-cyano-aniline (20mg, 0.169mmol),
Pd(OAc), (6.6mg, 0.029mmol), racemic-2-(di-t-butylphosphino)-1,1’-binaphthyl (35mg,
0.088mmol) and NaOt-Bu {11.3mg, 0.12mmol) in toluene (1.5mL) was microwaved
(300w) at 140 °C for 10min. After cooling to room temperature, the solution was
partitioned between EtOAc and H,O. The organic layer was dried (Na,SOy4), concentrated
and purified by column chromatography to give an ethyl ester intermediate.

To a mixture of the above intermediate in THF (1mL) was added KOt-Bu (1M in THF,
0.098mL, 0.098mmol). After stirring for 30min, Mel (42mg, 0.295mmol) was added. The
reaction mixture was stirred at room temperature for 15h, concentrated and purified by
preparative TLC to give a methylated ester interruediate.

The title compound was prepared from the above intermediate under the same
saponification condition described in Example 1; H NMR (400 MHz, MeOD) 8 ppm
0.89 (d, J/=6.85 Hz, 3 H), 1.00 (d, /~6.60 Hz, 3 H), 1.73 (m, 1 H), 2.23 (d,./=5.87 Hz, 1
H),2.28 - 2.33 (m, 1 H), 3.45 (s, 3 H), 6.89 - 6.92 (m, 2 H), 7.44 (t, /=1.71 Hz, 1 H), 7.50
-7.55 (m, 3 H), 7.71 (&, J=1.59 Hz, 1 H), 7.77 - 7.85 (m, 4 H); Calcd for C27H25F3N202
(M+H) 467.19, Found 467.

Example 15
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10 Exanmple 5
2-15-(4-Chl or o- phenyl am no)-4' -trifl uoronet hyl - bi
wo B3ghbgs3- y! ] - 4-met hyl - pent anoi ¢ aci d CE@’I‘[EE%DWOMOSQ
title conpound was prepared from 4-chloro-aniline
and | g under the condition 15 described in
Exanmpl e 1; 1H NWR (400 MHz, CHLOROFORM D) 8 ppm
0.89 - 0.98 (m 6 H), 1.56 (ddd, J=13.33, 6. 85,
5 2-[5-@-Yf@propyl-phendxy)-4!-G2 (ot ciele thy FRiph &871-3F1) 24 methyB perttan oic
.dl H, 1.94 - 2206 (m 1 H, 3.68 (t, J=7.70 Hz, 1
A, " 6.98 - 7.06 (m 3 H), 7.09 (s, 1 H), 7.14 (s,
1H, 7.20 - 7.3l (m 2 H, 7.64 (q, J=8.56 Hz, 4
~.Cal cd for C25H23C1IF3NO2 (M+H) 462. 14, Found

uor o- phenyl am no) - 41-trifl uoronet hyl - bi
- 3y 1lout- et hyl - pent anoi c aci d 5CF3 The
nphund was prepared from 4-fluoro-aniline
¥ und€r the condition described in Exanple
NVR (400 MHz, CHLOROFORM D) S ppm 0.93 (dd,
1.22 Hz, 6 H, 1.51 - 1.62 (m 1 H, 1.71
}=13.82, 7.09, 6.97 Hz, 1 11), 1.97 (ddd,
b7, 7.70, 7.58 Hz, 1 H), 3.67 (t, J=7.70 Hz,
1 HF®&95 -6.97 (m 1 H), 6.99 - 10 7.09 (in, 6
H, 7.63 (g, J=8.56 Hz, 4 H); Calcd for
C25H23F4ANO2 (M+H) 446. 17, Found 446. Exanmpl e 7
) Z@Sﬁs-ﬁen%}&%-ﬁﬁ&y@%gﬁé 254 Rbiyd bderd T 1 uor onet hyl -

bi phenyl et hyl 15 pent anoic acid
10

(3.5-dihydroxy-phenyl)-acetic acid methyl ester (5 g, 27.4 mmol) in anhydrous DMF (20
mL) was treated with K;CO; (11.4 g, 82.5 mmol) and benzyl bromide (6.5 mL, 55

15 mmol). The resultant mixture was stirred overnight at room temperature. Water was
added to the reaction mixture and the aqueous layer extracted with EtOAc (3 x 50 mL).
The organic layers were combined, washed with brine, dried over MgSO,, filtered and

concentrated to give the title compound as a brown solid (9.82 g, 99%).

20 b) 2-(3,5-Bis-benzyloxy-phenyl)-4-methyl-pent-4-enoic acid methyl ester
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CF3 The title conpound was prepared from
3,5-dichloro-aniline and conpound | g under the
ltd,on described in Exanple 1; 1H NWR

WO’%&?’% LORCFORIFD) 'S ppm 0,90 - 1. 00 (m kfsa0rnerozs
1.55 (ddd, J=13.33, 6.85, 6.72 Hz, 1. 71 -
1.81 (n, 1 H, 1.93 - 2.05 20 (n, 1 FD, '3.71 (t,
3=7.70 Hz, 1 H), 5.90 (brs, 1 H, 6.87 - 6.96

7.13 (d, 3=1.47 Hz, 1 H), 7.19 (d,

2 H, 7.62 - 7.73 (m 4 H); Calcd for

in, 3 H,
=1.71 Hz
F3NO2 (MrH) 496.10, Found 496. 5

5-Bi s- trifluoronethyl-phenylam no)-41-tri
offet h§I - bi phenyl - 3-y11-4- net hyl - pent anoi ¢
acid 5CF3 The title conpound was prepared from
2,5-pis-trifluoromethyl-aniline and conpound | g
Rder the condition described in Exanple 1;
for C27H22FONO2 (M+H) 564. 15, Found 564.
ple 9
2-15-(4-Fluoro-2-trifluoronethyl - phenyl anm no) - 4' -
trifluoronethyl-bi phenyl-3-y11-4- 15
AzthMNMhoﬁEDAamEHEImgwﬁaaﬁﬂaﬂﬁhe(ﬁlﬁhﬁJébﬁpmmﬁumwas&ﬂ

fr 4-f 2z
arop R B BN Pt G0 08 RE e T SRy gy o meat
ester E3ANY BE.9 himal Hn NIV (&6 040.) MHZ3 thmmghﬂmﬁsmﬂm The

tempefat’;ﬁ%-wa% rr%%t%(ua@d) 055):-’]? g 1’% ggr af%g]’ier%() min %1 en 3 %iroerr?o—f-lz ’

methylpropene (4.0 mL, 39.7 mmol) was added in one portion and the reaction mixture

wag warmed to 0 °C. After 2 h the mixture was concentrated in vacuo, dilted with sat.
aq. NH4Cl (100 mL) and extracted with EtOAc (100 mL). The organic layer was washed
with brine (100 mL), dried (MgSQy4), concentrated in vacuo and purified by flash |
chromatography (silica, 0-10% EtQAc in petroleum cther) to afford the title product as a
yellow oil (14.1 g, 94%). '

'H-NMR (400 MHz, CD;C1): § 7.42-7.25 (m, 10H), 6.58 (s, 2H), 6.52 (s, 1H), 5.02 (s,
4H), 4.74 (s, 1H), 4.66 (s, 1H), 3.74 (t, 1H), 3.64 (s, 3H), 2.79 (dd, 1H), 2.38 (dd, 1H),
1.70 (s, 3H.

¢) 2-(3-Benzyloxy-5-hydroxy-phenyl)-4-methyl-pent-4-enoic acid methyl ester

OH
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30

206.97 Hz, 1 H), 1.95 -2.06 (m 1 H), 3.69 (t,
J=7.83 Hz, 1 H, 594 (s, 1 H, 7.02 (d, J=1.71
, 7.10 - 7.19 (m 3 H), 7.33 (dd, pdi78

WO%@E’)’%&?—%—‘? 1 H, 7.36 (dd, J=9.05, 4.89 Hz. i Z,@‘%’“m”

7.65 (q, J=8.40 Hz, 4 H); Calcd for C26H22F7NC2

(M+H) 514.15, Found 514. Exanple 10

4-Methyl -2-14" -trifluoronmethyl-5-(3-trifluoroneth
10% pd/Chkinigh asting AP35 490 phETey vaSaddbd +o etindedpadinttonad 243, 5-bis-

venssfosipy o mier HyPE SR Ae SR RORpOdnd Py eadind

NaOH hescgndistnas!) BededH Esd ) dExetpletiberathtd. NWRing4 040

contnal\}/'lélé forﬁgt Oﬁgﬁ@# ) 6:121 gg I;glxtuﬁ_e \f_rﬁs?fﬁffr(e,lg Sﬂxpggf%te( m

concehtrifed inhaBith, Susﬁmﬂgd {o¥atdr (H)0 mB) abll aifusted t6 HHBBwitd | MIHCL.

H, 7.12- 5 14), 7.30 - 7.40 2.H,
The muxigee ¥4y, iy lﬁfOA&%gﬁ 1587l ot i e vas
washc(d\%ﬂd) bxﬁﬁQS(ﬂ-&L Eﬂ@m?\«gﬁﬁ) coBc B8PS adib and purified by flash

T4 -1 thyl -544-trifl
chromat%@éﬁy K%#ﬁ%%?ﬂ%rﬁ@%g i P%&?P‘]“ﬁé‘ﬁééﬁ e sl product s
yeuo‘%ﬁ (7’—@0 g oy, tlhm@mzv\@ﬁcgj %D/aﬁeﬁzs‘ (&19 6546,

Iuoroneth | -aniline and ound er

H), Q%(Sc&ﬁ}dﬁﬁﬁ@hiﬂ §c0r1|($3é61),|4174ﬁ>‘4>a1r¥'¥31 7 (Sallﬁ)NTvﬁ) {t4ld, 3.65
s, 3H¥"%§8 @g‘%@%@ﬁz[ﬁﬂ)"@%@sﬁﬁ) (5 = é‘t@m%? &, %)@ctmn (ESL,
m/z) 3264M81%69, 7. 21, 6.97 Hz, 1 H), be- 205(?n 1

H, 3.66 - 3.76 (m 1 H), 7.07 - 7.12 (m 2 H),

7.14 - 7.20
d) 2-(3-Benzyloxy-5-trifluoromethanesulfonyloxy-phenyl)-4-methyl-pent-4-

enoic acid methyl ester

: o) O
o
OTi

Trifluoromethanesulfonic anhydride (3.3 mL, 10.1 mmol) was added dropwise to a
stirred solution of 2-(3-benzyloxy-5-hydroxyphenyl)-4-methyl-pent-4-enoic acid methyl
ester (4.5 g, 13.8 mmol) and pyridine (3.0 mL, 38.7 mmol) in DCM (80 mL) at ¢ °C then
warmed to room temperature. After 1 h, the mixture was washed with 1M HCI (50 mL),
dried (MgS804) and concentrated ir vacuo to afford the title product as an orange oil (6.10
g, 96 %). "H-NMR (400 MHz, CDCl5): 8 7.42-7.30 (m, 5H), 6.97 (s, 1H), 6.85 (s, 1H),
6.78 (s, 1H), 5.05 (s, 3H), 4.75 (3, 1H), 4.64 (s, 1H), 3.77 (t, 1H), 3.66 (s, 3H), 2.77 (dd,
1H), 2.40 (dd, 1H), 1.69 (s, 3H).
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WD 2007/ 124394PCT/ US2007/ 067039 5(m 2 H), 7.25 -
7.29 (m 1 H 7.50 (d, .1=8.56 Hz, 2 H 7.62 -
4 H); Calcd for C26H23F6NCR ( Mt
WO %ooéﬁf%@ Found 496. Exanpl e 12 R crrus20071067039
245- (4- Chl oro-3-tri fl uoronet hyl - phenyl ami no) - 4' -t
rifluoronethyl-bi phenyl -3-y11-4- 10
net hyl - pentanoic acid CF3 The title conmpound was
¢) prefeBatylbkpd-difttoromethr-biphdédyl sy nioghyl-périti4-duic
ound | g under the condition described in
md%?ﬁ'ﬁﬁréggl 1H NMR (400 MHz, MeOD) 3 ppm 0. 88
-0.98 (m 6 H, 1.55 (ddd, .1=13.33,6.85, 6.72
Hz, 1 H, 1.67- 1.75 (m 1 FD, 1.92- 2.01 15(m 1
: J=7.70 Hz, 1 H), 7.19 (d, .7=1.71
: %21 (s, 1 H, 7.26 - 7.34 (m 2 H),
7.8B5 : m 2 H, 7.71 -7.80 (m 4 H); Calcd
o NO2 (M+H) 530. 12, Found 530.

245-(Agcyano-phenylanino)-4'-trif|uoronethyl-biph
3~y11- 4- et hyl - pent anoi ¢ aci d CF3

A mixture of 2-(3-benzyloxy-5-trifluoromethanesulfonyloxy-phenyl)}-4-methyl-pent-4-
enoic acid methyl ester (4.3g, 9.4 mmol), 4-trifluoromethyiphenylboronic acid (2.6g, 13.7
mmol}, KoCO; solution (2M, 9.4 mL) and DME (50 mL) was i)urged with N» three times
before adding Pd{PPhs)4 (400 mg, 0.3 mmol). The mixture was heated at 95 °C for5 h
(followed by HPLC). The reaction was diluted with EtOAc (200 mL) and then was
washed successively with NaHCO; solution and brine. The organic layer was dried
(Mg,S0y), filtered and concentrated in vacuo to give the title compound as an oil. The

residue was used crude in the next step.

f) 2-(5-Hydroxy-4'-trifteor omethyl-biphenyl-3-yI)-4-methyl-pentanoic acid

methyl ester

HO 0.
(1

F
F™F
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The title conpound was prepared from
4- cyano-aniline and conpound | g under the WO
WOQ(QQIH439%4394PCT/ US2007/ 067039 5 conditi on PCT/US2007/067039
described in Exanple 1; Calcd for C26H23F3N202
(MtH) 453.17, Found 453. Exanpl e 14
245- (4- Cyano- phenyl atni no)-4' -trifl uoronethyl -bip
henyl - 3-y1] - 2, 4-di net hyl 10 pent anoi ¢ aci d CF3
10% Rd/Ri(Rtduick caafno 2ORPSUNE0 £)gvds50deg, to 8 sGeRimniptiyn of 2-(5-

bcnzy?@%%é?fg ’ 1%?%%%‘%%%?@-’3 -y%-&-%x%%ﬁlpgm—fi?e%gi%glb %1ethy1 ester
(2.7 g SAFinomdy {ndve@H I§TR m L pdt osgmn fanplrafurd.' Stiviimeyedt doydinued for

2 s B A0 T By Bt D B i e i

vacudlid @ive thisodombonad(1ABtee84% 0l al yeliow oilr oom

s RR0 S G5 AL S AR BT ) EPRSaRE 5o

6.87 (@aRRGHG, (b€ 91BN BI7a13e5h iR dmpur), Rioad doYmE Oy 1776-1.64 (m,
chr onmat ographg to Ig[i ve an ethy] ester

THD, {-pt-éf b d0e0- 9% 4k gt resdpestiypt (ERE mipode (M-ID);
internediate in THF (1nL) was added KO -Bu (1Min
THE, 0.098nlL, 0.098mmmol). After stirring for

9 38ricr-Tameronykphepoxp-4dsifianomeay-bipfrayt-3-yird-meshyl

pentan@RGLigARe stk e Was stirred at room tenperature
for 15h, concentrated and purified by preparative
TLC to give a nethylated ester internediate. The
title conpound was prepared fromthe above
i nternedi ate under the sane saponification

ition pescribed in Exanple 1; Il NWR (400

. J=6.85 Hz, 3 H, 1.00

A mixture of 2-(5-hydroxy-4'-triftuoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester (50 mg, 0.14 mmol), 3-isopropylphenyl boronic acid (45 mg, 0.27 mmol),
copper acetate (26 mg, 0.14 mmol), triethylamine (57 uL, 0.4 mmol) and powdered 4 A
molecular sieves in DCM (1 mi) were stured at room temperature for 2 days. The
reaction mixture was concentrated in vacuo. Purification by flash chromatography

(EtOAc: petroleum ether) give the title compound (32 mg, 48%). .

h) 2;{5—(3—Isopropyl—phenoxy)—4 "-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid
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25 H), 2.28 - 2.33 (m 1 H), 3.45 (s, 3 H), 6.89
- 6.92 (m 2 H), 7.44 (t, J=1.71 Hz, 1 H), 7.50 -

ZooBRubdd 3 H, 7.71 (t, J=1.59 Hz, 1 H), ;C%S )
WOIITES 'm 4 H); Calcd for C27HR5F3N202 (MrH) o e

467.19, Found 467. Exanple 15 WO

2007/ 124394PCT/ US2007/ 067039 5

2-[5-(3-1sopropyl - phenoxy)-4"-trifluoromnethyl -bip
A mikerzyf 235{3 ﬁseﬂropﬁtﬂhyﬁoxp}amttﬁﬂﬁdrmahjd(-:biphenyl—3 -yl}-4-methyl-

penft B 01 SR TH BRI SLE e TTPY 02

and MESHNY.6 83} @bs dBred at @7°c4foml Thel smua&hwﬂ" @d&enPMEd and the
was treated wt

mdéﬁfﬁﬁ)dﬂaﬁ%@ wHR ﬁﬂz9| (I 5tia m@eq %Wéﬁ wth e %&Cln%a)lueous

somnm §af S8HbiEARh mofxw; WBSaritihd 6%5111@1\4%%%%@%@ through
omterrperature ter vvasa to the reaction

PTFFrﬁ'ﬂi@r uihe selition Wies caneraBfed inayerto tagive asplidresifiyen The solid was
punﬁga Qﬁﬂg feverde @Qserﬂfépara-ﬁk}gH@Lg TNEN| AYS)tS M6 Ghe title

nbi hed, wash brine, dried over MySO4,
ComPPi“}dt@F é@lgaﬁ'b%}:oncent r ated to give the title

I
- E; 21- E éﬁg@(?lgﬁ%}gng;ﬁ'{ﬁgiﬁ %ﬁ)é %ggﬂ%gﬁ%-ll%& iﬁé,niOS
(br. slpi7 §0 &, A étNy.93@t, aH), 6.84 (d, 1H), 3.80-3.65 (m, 1H), 2.95-2.85 (m,
1H), 2.02-1.90 (m, 1H), 1.80-1.65 (m, 1H), 1.60-1.45 (m, 1H), 1.23 (d, 6H), 0.92 (d, 6H).

Example A
2—(4'—Chloro-5—hydroxy—3'—trifluor0methy]-biphenyl—3—yl)—4—methyl—pentanoic acid

methyl ester

HO O
(3
L

afr

The title compound was prepared in 70 % yield from 2-(3-benzyloxy-5-
trifluoromethanesulfonyloxy-phenyl)-4-methyl-pent-4-enoic acid methyl ester (prepared
in Example 15, step (d)) under the conditions described in Example 15 step (e-f) using
4-chloro-5-trifluoromethylphenylboronic acid in step (). 'H-NMR (400 MHz,

CDCls): & 7.84 (s, 1H), 7.65 (d, 1H), 7.55 (d, 1H), 7.04 (s, 1H), 6.92 (m, 1H), 6.86 (m,
1H), 4.98 (br s, 1H), 3.68 (m, 4H), 1.97 (m, 1H), 1.68 (m, 1H), 1.49 (m, 1H), 0.92 (d,
6H);. Mass Spectrum (m/z, ESI) 399 (M-H)
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5 A 2M sol ution of LDA in
THF- hept ane- et hyl benzene (21.5 nL, 43.0 mmol) was
ropwi se over 12 mn to a stirred s
WOQ@WE%% bi s- benzyl oxyphenyl ) acetic acid péf’ﬁ’ﬁ A¥hioeross
ester (13.0 g, 35.9 mol) in THF (80 nL) at -78 C
under a nitrogen atnosphere. The 10 tenperature
was mai ntai ned below -70 C for a further 50 min
ExalﬁﬂIEB 3- brom) 2- net hyl propene (4.0 noL, 39 7
ol )_ was ded _in one portion and.the reaction
-G ﬂ'&&fﬁﬁe“mﬁ%xyv%ﬂﬁﬁHOI‘PH‘CE}'Y&"‘B&FP%‘ﬂ W-fropgtlylpegtagpic acid
,mﬂhﬁf@ugoncentrated in vacuo, diluted with sat. aq.
HACL (100 nL) and extracted with EtOAc (100 ni).
The organic | ayer was washed with brine (100 ni),
dried (MgSO4), concentrated in vacuo and purified
by flash 15 chromatography (silica, 0-10% EtOAc
[ dtrol eum ether) to afford the title product
vetow oil (14.1 g, 94% . 1H NVR (400 MHz,
67.42-7.25 (m 101-1), 6.58 (s, 2H), 6.52
1?) 502 (s, 4H), 4.74 (s, 1H), 4.66 (s,
3.74 (t, 1H), 3.64 (s, 3H, 2.79 (dd, 1H),
(dd, 1H), 1.70 (s, 3H 20
-%3- 13enzyl oxy- 5- hydr oxy- phenyl ) - 4- net hyl - pent
-4-EBpoic acid nmethyl ester OH WO
2007/ 124394PCM S2007/ 067039 510% Pd/ C (Al drich
cat no 205699, 0.55g) was added to a stirred
The tﬁl@ c%d Qas &eﬁéeémgﬂgﬁyleld from 2- -(3-benzyloxy -

enz§ oxy hehy1) yl - pent - 4-enaci c "aci d

triflugrambpancasioaylogstpheny g 4-radthg nenod- ok Nathy cgtosigropared
in Exgm f’éﬁs%@"@iﬁ%d tp@%dﬁl%ﬁpd&wbe@tm rIe 15 tele}) ﬁ Qusmg

tirring was conti nue
thHzi6mﬂarwnyhﬁn@mwbm@nWMxﬂunsamﬁa filtered through

ALK AT SLode Pt 2 Sen R REERER, 1 R R

J=8.3Hi)X 7106 €myHE), 694 (raCHBJ6.89 (rh], TED)OART (5, A)X3.680n, HEY); 3.68 (s,

HO

s, {BFE AR, P Ao g Py YR RN Vacuo

and purified by flash chromat ography (silica,

E O-3§96EtOAc in petroleumether) to give the title
*amPoduct as a yellow oil (7.40 g, 67%. 11-1-NWR
2-(5-HydroxyVBizs'-biifRoro1bdth¥ilbi phétiyl-3-1i)-Hidk thyBp &rardic acid
éﬂ% 6.43 (s, 1H), 6.38 (s, 111), 5.01 (s, 3H

methyl ester (s 111), 4.67 (s, 1H), 3.70 (t, 1H), 3.65

HO 0w

(7
vy
T FF
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15(s, 3H), 2.78 (dd, 111), 2.38 (dd, 1H), 1.71
(s, 3H; RT = 3.14 mn Mass spectrum (ESL rn/z)

WO%@?IZ&? Benzyl oxy-5-trifl uoronmet hanesul fony?T(')r[)I&/z'-)Op;[ﬁmﬂ39

enyl)-4-nmethyl - pent-4- enoic acid nethyl ester 20
Orf Trifluoronet hanesul fonic anhydride (3.3 ni,
10 1 mmol ) was added dropwi se to a stirred

5  The tBlQlcbhp&RAd &fas prepared in 38% yleld from 2-(3-benzyloxy-5-

mﬂﬁam%@%@}(%@y S G%Sr Sy (pzf ﬁsl 310161%6“5%%@??&%@%“%

in EXQMbIeCHSDﬁe]( ﬁi)pudaén thd EnditiEAPddscrited ROM doSfle 15 lsiepQ&f) using
C.then warned to room tenperature After 1 h,

3,5~ b%@ﬂ%@ﬂ%@éﬂ%&%@%ﬁﬁﬁ m§EHEL (50 nl), dried
'H NM&%@@@)MQB Erencenos al e, '7%5\(@%2, A (efmgfécb?t(hﬁ{) 6.93

titlhe oduct as an orange oil

@ IHL TR DGO O o357 (8. 11042741 90 GOERHE-145 o,
111 1H), 5.05
1H), 63939( %ﬁ; ﬁili@s%&z&é(%%sr% 43%@%%53 (s, | 5?77 r

3.66 (s, 3H), 2.77 (dd, 301H), 2 40 (dd,

n%)—% 1.69 (s, 3H VO

]76/ 124394PCT/ U820071067039 5
4-MethiyR-2{4'-BiftwpydnasthylF-@t riffubroneshgipthphoxty)-bipbeny-33¢) 1

15 penta)nbﬂ':'agﬁit hyl - pent - 4-enoi ¢ acid nethyl ester

FuF
F

o OH
(J 1

F
FTF
a) 4-Methyl-2-{4'-trifluoromethyl-5-(4-trifluoremethyl-phenoxy)-biphenyl-3-ylj-

pentanoic acid methyl ester

FoF
F

20
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10 A m xture of
2- (3-benzyl oxy- 5- trifIuoronethanesulfonyloxy phen
- t hyl - pent-4- enoic acid nethyl
wo%@%lézﬁsﬂe 4 mmol ) 4-trifluoronethyl phenyl %(‘gffgsnznowsmw
acid (2.6g, 13.7 muol ), K2CAB solution (2M 9.4
nm.) and DME (50 Ent) was purged with N2 three
ti mes before addi ng Pd(PPh3)4 (400 ng, 0.3 mol).
5 The m xture was heated at 95 C for 5 h (foll owed

HPLC). The reactign ma diluted with EtOAc
The ﬂ(ﬂz gompeHny vaap Brepaed s 115 ‘Wé‘%@dis gﬁf&feeé% .f@fgt%tomethﬂ-

blpheﬂ&ltﬁylb\a1?%1%@tllthﬂdl@ibnﬁﬁghﬁrelst@ﬁ‘and-ﬁhtﬁﬂ%@ﬁteﬂhﬁphéty%romc
dried .. filtered and concentrated In

acid ltaéettbe t%‘dtﬁlmsedeﬁﬁ@efl mPempaby ke @ an oil. The
~residue was used crude in the next step.
(5-11ydroxy-4Ltrifl uoromet hyl - bi phenyl g L-4-
10 b) nétM?‘lhé’[vJ%fM'éHﬂPU“&@ﬂﬂléd“ﬁ@ﬂﬁ%““@élt}’éﬁhew} iphenyl-3-yl-
pentad@fl A2 4394PCl YUS2007/ 067039 510% Pd/ C (Al drich
cat no 205699, 0.30 g) was added to a stirred
solution of 245-
The fta@ @&aﬂ% S s %JeFArE& mqrsmtenwmb hﬂﬁb%!}ﬁ’% 3- tﬁﬁﬁorémsfggh-s (-
nt-4-e c acid nethyl ester g,
mﬂumtt)lyimhem}ﬂh@h@yhﬁaﬂ] atenmwmé mgélrfhftswr poder the
r r 2 days under H2 (1
P wndﬂ%ﬂs Jeé#%em%ﬁ%ﬁéx{yu?g Sﬁs filtered through
H- NM@I (HO@MH:’oﬁDsEiD rocit. Bd7 .5 n(my,6E 07 3 bsgiHje7 1 hés, 1H), 7.14-7.06

(. 33050y (e 06 30 L 02 Gt 4 G 1B,

0.93 @HH). 7. 00-6. 95 (m 1H), 6.90- 6.87 (m 1H), 5.56
(hr. s, 1H), 3.73-3.65 mn (m 4H), 2.04-1.92 (m
1H), 1.76-1.64 (m 1H), 1.56-1.42 (m 1H), 0.92
20 Exanfple 16H. Mass spectrum (ESI, mz): 365 (MH);

4'“’—“*%5?-ﬂ%’r‘rﬂ‘&&t%ﬁm‘pﬁt‘é#&wﬂ%t’ﬁ'F‘t‘t}éﬁt‘&‘ﬁﬁt‘ﬁ&‘zﬁ:}ﬁiwé"“"‘c
acid Nyl - 3-y11-4-net hyl 15 pentanoic acid nethyl ester
m xture of

- (5-hydroxy-4'-trifluoronethyl-bi phenyl-3-y1)-4-

yl - pentanoi c acid 20 nmethyl ester (50 ng,

3-isopropyl phenyl boronic acid (45

0 27 nmol ), copper acetate (26 ng, 0 14

'%thlantne (57 gL, 0.4 rnnol) and

edno4 A nolecular sieves in DCM (1 nL) were

red at roomtenperature for 2 days. The

gt on m xture was concentrated in vacuo.

25  a) 4-Methyl-2-[4'-trifluoromethyl-5-(3,4,5-trifluoro-phenoxy)-biphenyl-3-yl]-

pentanoic acid methyl ester
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h)
215- (3-1 sopropyl - phenoxy) -4Ltri fl uoronet hyl - bi phe

3:M1] - 4-met hyl pentanoic acid 5 A m X
wo%@%ﬁi sopropyl - phenoxy)-4'-trifl uoromet ﬁ?fl{[&%ﬁ%ﬁmw
enyl-3-y1]-4-net hyl pentanoic acid nethyl ester
(33 ng, 0.07 mmol), THE (0.6 nL), 10% aq. LiOH
(0.2 nm.) and MeOH (0.6 L) was stirred at 30 C
For 3 h. The solution was concentrated and the
F esiFdue was diluted with H20 (1 nL) and then
difieg with conc HCl. The aqueous sol ution was

gxtract Wi th DCM (3x 1 nl) and the organic

bay erg filtered through 10 PTFE filter. The
o) onTwas concentrated in vacuo to give a
soN# re$i due. The solid was purified using

rse phase preparative HPLC (MeCN, H20) to
I the title compound (21.6 ng, 679%.
MR (CD3C1; 400 MHz): 67.64 (dd, 4H),
7.29-7.23 (m 2H), 7.11 (br. s, 1H), 7.05 (hr
s)§” 7F00 (dd, 1H), 6.96-6.93 (m 1H), 6.84 (d,
1H), 3.80-3.65 (m 1H), 2.95-2.85 (m 151H)
2.02-1.90 (in, 1H), 1.80-1.65 (m 1H), 1.60-1.45
The tiq:lb @@mﬂdﬂ}ld whs 81% érgd nGs g@l(ﬁfzon(\ d.(5-8iiroxyEx ARl Rorethyl-

2-(4 | or o- ydr ox trlfluoronethyl bi pheny
biphenylg- XJH mhvéwﬁ@tﬁnw ghd egier epdet-hit uewbw@emw

ac1dlfﬁ|@rthe-ra)%dft1b£§ &s&mmnvmspgt@p@ed in 70 %
yield from 2-(3-benzyl oxy-5-

trlfluoronethanesulfonyloxy phenyl) - 4- et hyl - pent

b) 1@&9&92-?&4%[1&‘3%&3@ S S fiRbRRRARA ph&oﬁ%ﬁﬁﬁh&;y}-}y}]-

step er t'he conditions “desc ed
pentammntpide 15 step (e-1) using 25

The tiﬁe 95”@593 @aﬂ)ﬂ hk}éegmgﬁi Nglﬁzé Phghy! g al[@ tﬁ?ﬁ&oﬁl&hyl -

CDC13
(3.4 57tn650r()d)he@pqy) biph&sl- %—@jl]—pxmnommc@dflj(ngthyl]gsger urgleothe (;cmdmons

4.98 (br s, 1H), 3.68 (m 4H),
des““%t%‘:?ﬁ?xﬁﬁ’lw ‘%F%'Q (in, 114), 1.49 (m 1H), 0.92
'H-NIR, (460H)Hz, VBSE): St (dmDnT. 27 (SEBK) 7398, (W), A6 (5, 3H),
661 (5% R 3817 HD . P By B AT G B 3 6 iy
1-3-yl)-4-net hyl - pentanoi c acid nmethyl ester
Exampie 18 '
2-[5-(4-Fluore-3-methoxy-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

n



10 The title conmpound was prepared in 73%yvyield
from 2-(3-benzyl oxy-5-

r omet hanesul f onyl oxy- phenyl ) - 4- et -
Wogtﬁhyﬁ%blqc acid nethyl ester (prepared in E%%n[%ﬁg&ksmg
15, step (d)) under the conditions described in

Exanple 15 , step (e-0 using
3-fluoro-5-trifluoronethyl phenyl boronic acid in
Fstep (e). tslH NWR (400 MHz, CDC13): 37.59 (s,
114), 7.44 (dm1H J= 9.3Hz), 7.30 (dm 1H,
7.06 (rn, 1H), 6.94 (m 1H), 6.89 (m
. (s, 1H, 3.68 (m 1H), 3.68 (s, 311),
01.99 {m of13), 1.70 (m 111), 1.49 (m 1H), 0.92
6H,1l J=6. 6Hz) . Exanple C 20
Hyfblr oxy-3',5" -bis-trifluoronethyl-biphenyl-3
- met hyl - pent anoi ¢ acid nmethyl ester 5 The
e conpound was prepared in 38%yield from
- benzyl oxy- 5-
gr) fl uoromet hanesul f onyl oxy- pheny1l) - 4- net hyl - pent
gnoi ¢ acid methyl ester (prepared in Exanple
15, step (d)) under the conditions described in
Exanpl e 15, step (e-f) using
i l %Yﬂlﬁ&frﬂﬂsleﬁl f6ipleny)-3
a) (23'5[51%!1-%‘1&0&-1)6 [H&ﬁme'\myb% Lo p@l %11 Z;h]e@
methyispenpyppic aridgmgethgl estery 7 07 (t, 1H), 6 97 (t,1H),
6.93 10(t, 1H), 3.71 (t, 1H), 3.70 (s, 3H,
2 04-1.97 (in, 1H, 1.74-1.67 (m 1H), 1.55-1.48
F(m 1H), 0.93 (d, 6H);. Mass spectrum (ESI, nifz):
433 (M H) ; Exanpl e 16
-2441-trifluoromethyl-5-(4-trifluoronethy
I-phe oxy) - bi phenyl -3-yl 115 pentanoic acid F F
4 Mt pPh- 244" -trifluoronet hyl-5-(4-trifl uoromet
phel hoxy) - bi phenyl - 3-yl | - pentanoi ¢ acid

10 F F

The title compound was prepared in 30 % yield from 2-(5-hydroxy-4'-trifluoromethyl-
biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester and 4-fluoro-3-
methoxyphenylboronic acid under the conditions described in Example 15 ,step (g).
15
h) 4-Methyl-2-[4'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-bipheny!-3-
vl]-pentanoic acid ’
The title compound was prepared in 60 % yield from 2-[5-(4-fluoro-3-methoxy-
phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester under
20  the conditions described in Example 15, step (h).
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FF 5 The title conmpound was prepared in 43 %
yield from

wo%)'of{?z' hydroxy-4'-trifluoromet hyl-bi phenyl- 3s3ddsffsrikr030
et yf pent anoi ¢ acid nmethyl ester and
4-trifluoronet hyl phenyl boronic acid under the
condi tions described in Exanple 15, step (g). 10
b) 4- Met hyl - 2-141-trifl uoronmet hyl-5-(4-trifluorome

5 H Nldlwdzte@laﬂﬁp@mcw Phenyd B1y7T .27 (spEmt; abb ¢ q:H,aclod (thhaH),

onmpou ar n_15_% from
702 (. 3 473 B 4108 3 (Botthed Ry (o B0 372 € 1D, 0@, 1.72
@n;ﬁﬁ|ﬂ§4qgrggpbbgkd@m§noxy) blphenyl 3-yl kpent anoi c
acid nethyl ester under the 15 conditions
descri bed in Exanple 15, step (h). 111-NWR (400
Exa 19 CD3Cl1): 67.75-7.55 (m 6H) 737(s 1H),
16 (s, 1H), 7.14-7.06 (m 3H), 3.85-3.65 (m
10 2—{5—@%1&!19})1@111 Womﬂhyj_—pﬁnenogy)gﬁ-tg[lﬂggro thyjhlﬂphenyl- -yl]-4-
nmahﬁ- tahoftcfdn 1H), 0.93 (d, 611). 20 Exanple 17
thyl-244" -trifluoronmethyl-5-(3,4,5-trifl uoro-
-@hﬁnoxy) bi phenyl - 3-yl | -pentanoic acid 25
a)¥- Met hyl -244" -trifluoronethyl-5-(3,4,5-trifluor
- pitenoxy) - bi phenyl - 3-yl p peutanoic acid nmethyl
ster

a) 2-[5-(4-Methoxy-3-trifluoromethyl-phenoxy)-4'-trifluoromethyl-biphenyl-3-
15  yl]-4-methyl-pentanoic acid methyl ester

The title compound was prepared in 25 % yicld from 2-(5-hydroxy-4'-trifluoromethyl-
20 biphenyl-3-yl}-4-methyl-pentanoic acid methy! ester and 4-methoxy-3-
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The title conpound was prepared in 30 %yield
from
fydroxy-4'-trifluoronmethyl bi phenyl-

WO%}?{% pent anoi ¢ acid nmethyl ester and SechhsaloAls
3,4,5-trifluorophenyl boroni c acid under the
condi ti ons described in Exanpl el5, step (g). 10
b) 4- Met hyl - 244" -trifl uoromet hyl-5-(3-trifl uoronet

5 trifluttgine@iphayibbrodicpbrRiniderdhScohditiopadtsaided i Bxaimplels, step
The title conpound was prepared in 60 %yield

)- from 4- met hy1-244' -trifl uoronet hyl- 5-
(3,4,5-trifluoro-phenoxy) - bi phenyl- 3- ylkpentanoic
aci d nethz ester under the Condltlﬁ

by deslerihdeshexy-FirifiHoremethyl-phengxy)d)-tri wrﬂmhe'hb'@henﬂ -3

1]-4-Mden x@@ﬁmmaa 66 (dd, ab), 7.37 (s, 1H), 7.13

Yil- (s TRy 7.06 (n, 3,6, 58 () 21,

10  Thet Ipbcomgoqyd(mm; prfp.ﬂredlil Q/umﬂd fj‘_(psl [3-(Gme Pﬁy’B_L S_’xﬂﬂuoromethyl-
phen&z%Q &ﬁuoréllﬁg:thylﬁ?i 163 }I%%ﬁethyl-pentanmc acid methyl ester under

| oor 0- 3- met hoxy- phenoxy)-V-trifl uoronethy

mﬂCmmﬁwph@ﬁ9ﬁméﬂyq¥mﬂﬂﬁé§ﬁ?WﬂBhtan0|c acid 5 a)

IH-NE'{li @oéﬁﬂﬂ éﬁr@l %-f%t dae%t?p*ﬂgmxym 4bbyd Hwerz@raﬁmn
en ent anoi ¢ acid net

7.04 (gstlHﬂ,'lOZ (dd IH) 700 (m 1H), 3.2 (s, 3H),3.73 (¢, 1H), 20 (m, lH) L7

15 (m, 1H), 1.54 (m, 1H), 0.93 (d, 61).

Example 20
2 4-Methyl-2-[4'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-3-yl]-

pentanoic acid

20

a) 4-Methyl-2-[4'-trifluoremethyl-5-(3-triflaoromethyl-phenoxy)-biphenyl-3-yl|-

pentanoic acid methyl ester
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10 The title conpound was prepared in 30 %
yield from

Wog‘mﬁﬁﬁ fyydroxy-4' -trifluoronethyl bi phenyl- 3sydsfa78b7030

pent anoi ¢ acid nmethyl ester and 4-fl uoro-3-

nethoxyphenylboronlc acid under the conditions
described in Exanple 15 ,step (g). 15 D)
4- Met hyl -2-[4ctrifluoronethyl-5-(3-trifluoromethy
| -bhenoxy) - bi phenyl -3- yll-pentanoic acid The

conmpound was prepared in 60 %vyield from

| uor o- 3- met hoxyphenoxy) -4'-trifl uomret hyl

: -3-y1]-4-net hyl - pentanoi ¢ aci d net hyl

J un@gy 20 the conditions described in-

pl € 15; step (h). WO

| 124394PCT/ US2007/ 067039 51H NMR (4ocr MHz,

: 3 7.64 (dd, 4H), 7.27 (s, 1H), 7.07 (s,

7.04 (m 3H), 7.02 (m 1H), 6.72 (dd, 1H)

, (m 1H), 3.84 (s, 3H), 3.72 (t, 1H), 2.0

1H, 1.72 (m 1H, 1.54 (m 1H), 0.93 (d,

F. Exanple 19 10

2-[5-(4-Met hoxy-3-trifluoronethyl-phenmpxy)-4%tri

fl uor onet hyl - bi pheriyl-3-yl]-4- nethyl-pentancdc

The € b uEd was prepared i m 25 % ?neld from 2-(5-hydroxy-4' -mﬂuoromethyl-
a)2-1 ? hoxy-3-trifl uoronethy phenoxy? 4' -

biphepylf3 ﬂbﬂ@rﬁé&yﬁyﬁntm%q%q}et hyl ester and 3-1:r1ﬂu0romethy

acid under the conditions described in Examplel5, step (g).

phenylboromc

b) 4-Methyl-2-[4'-trifluoromethyl-5-(3-trifluoremethyl-phenoxy)-biphenyl-3-yl]-
pentancic acid

The title compound was prepared in 60 % yield from 4-methyl-2-[4"-trifluoromethyl-5-(3-
trifluoromethyl-phenoxy)-biphenyl-3-yl}-pentanoic acid under the conditions described in
Example 15, step (k).

TH-NMR (400 MHz, CD;Cl): & 7.61 {(d, 2H), 7.56 (d, 2H), 7.27 (m, 1H), 7.23 (m, 1H),
7.04 (d, 1H), 6.77 (m, 2H), 6.69 (m, 1H), 3.62 (t, 1H), 1.87 (m, 1H), 1.65 (m, 1H), 1.44
(m, 1H), 0.83 (dd, 6H).

Example 21

4-Methyl-2-[4’-chloro-3'-triflzoromethyl-5-(3-fiuoro-5-triflaoromethylphenoxy)-
biphenyl-3-ylj-pentanoic acid
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15 y1]-4-net hyl - pentanoi c acid nmethyl ester F
The title conpound was prepared in 25 %yield
_ (5-hydroxy-4'-trifluoronethyl 20
WO%“W é'%wl -3-y1)-4-net hyl - pentanoic acid net%T[?SZBWOGG?'g
ester and 4- et hoxy-3- 5
trifluoronethyl phenyl boronic acid under the
condi tions described in Exanpl el5, step (9Q).
b) 245- (4- Metjhoxy-3-tri fl uoronet hyl - phenoxy)-4'-tr
i f1 uor onet hy -blphenyl 3- yl1l-4-nmethyl - pentanoic

F
\[Z;Ei(ﬂ : ‘Ey 3-trifluoromnethyl phenoxy)-4'-trifl
or omet hyl - bi pheny1- 3-y1] - 4- net hyl - pent anoi ¢ aci d

et hyl~est er under the conditions described in
Exanpl 5, step (h). 11-1-NWMR (400 MHz,
CD3C1 8 @366 (dd, 4H), 7.31 (s, 1H), 7.27 (s,

1H), 7.@0 (n, 3H), 7.04 (m 1H), 7.02 (dd, 1H),

7.00 (m 1H), 3.92 (s, 3H), 3.73 (t, 1H), 2.0

(in, 1H), 1.72 15(m 1H), 1.54 (m 111), 0.93 (d,
a) 6|=t|)Me th¥ PP’ &hRPo-3 - trifluoromethyl-5-(3-fluoro- 5-

tnﬂuo - Met h |9-e%§FlLt ri fln?fgfiyﬁe_enggmcgﬁérae : gtoggrret hyl

a)4-Methyl -2-[4ctrifluoronethyl-5-(3-trifluoromet
hyl - phenoxy) - bi phenyl -3-yl | - -

F 0 OMe
OO
CF, O

CF,
&

The title compound was prepared in 50 % yield from 2-(5-hydroxy-4'-chloro-3’-
trifluoromethyl-biphenyl-3-y1)-4-methyl-pentanoic acid methyl ester (prepared in
Example A) and 3-fluoro-5-trifluoromethylphenylboronic acid under the conditions
described in Example 15, step (g).

b) 4-Methyl-2-[4’-chlore-3'-trifluoromethyl-5-(3-fluore-5-
trifluoromethylphenoxy)-biphenyl-3-yl|-pentanoic acid

The title compound was prepared in 90 % yield from 4-methyl-2-{4’-chloro-3'-
trifluoromethyl-5-(3-fluoro-5-trifluoromethylphenoxy)-biphenyl-3-yl}-pentanoic acid
methyl ester under the conditions described in Example 15, step (h). '

'H-NMR (400 MHz, CDCL): § 7.79 (d, 1H), 7.55 (d, 1H), 7.50 (d, 1H), 7.28 (d, 1H),
7.05 (m, 4H), 6.82 (d, 1H), 3.59 (t, 1H), 1.84 (m, 1H), 1.64 (m, 1H), 1.41 (m, 1H), 0.83
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peut anoi ¢ acid nmethyl ester 5 The title
compound was prepared in 25 %yield from
wo’?oaﬁf‘ﬁﬁb‘idr oxy-4'-trifluoronethyl bi phenyl- 3pydtsroero30
pent anoi ¢ acid nmethyl ester and
3- trlfluoronethylphenylboronlc acid under the
condi ti ons described in Exanpl el5, step (g). 10
b) 4- Met hyl -214-trifl uoromethyl-5-(3-trifluoroneth
5 (d, 68l - phenoxy) - bi phenyl - 3-y11- pentanoic acid The
title conpound was prepared in 60 %yield from
4-met hyl-2-[4' -trifluoronethyl -5-(3-
Exaniplé 21 uor omet hyI phenoxy) - bi phenyl - 3-yl ] - pent anoi ¢

4-Me%rll ggﬁﬁ%ﬁ{@; -tlj} O(RT%IRL,I l'%g-g S]I_Eﬁr L Ded I 15Exi-?;glalenyl 3-

yil-péidnoic #id6 (d, 2H), 7.27 (m IH) 7.23 (m 111),
7.04 (d, 1H, 6.77 (m 211), 6.69 (m 111), 3.62
(t, 1H), 1|87 (m 1H), 1.65 (m 111), 1.44 (m
11-1), 0.83~(dd, 6H). 20 Exanple 21

-X4 -chloro-31-trifluoronmethyl-5-(3-flu

i t oronet hyl phenoxy) -

| -3Py11-pentanoic acid 5C

10 Cl

a) 4—Methyl—2—[4’—chlor0—3'-trifluoromethyl-s-(?,-triﬂuorometliylphenoxy)—
biphenyl-3-yl}-pentanoic acid methyl ester

CF, O
CF,

15 Cl
The title compound was prepared in 71 % yield from 2-(5-hydroxy-4'-chloro-3’-
trifluoromethyl-biphenyl-3-y1)-4-methyl-pentanoic acid methyl ester (prepared in
Example A) and 3-trifluoromethylphenylboronic acid under the conditions described in
Example 15, step (g).

20
b) 4-Methyl-2-[4’-chloro-3'-trifluoromethyl-5-(3-trifluoromethylphenoxy)-
biphenyl-3-yl]-pentanoic acid
The title compound was prepared in 100 %yield from 4-methyl-2-[4’-chloro-3'-
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a
4- Met hyl - 2-14" -chl oro-3Ltril [ uoronet hyl -5-(3-fl uo
wo %o??/ﬁ%ggr onet hyl phenoxy) - bi phenyl - 3-y11- pe%?rér[r]]sgio(gmmuss;
acid methyl ester 10C The title conpound was
prepared in 50 %yield from
2- (5- hydroxy-4'-chloro-3'-
trifludrbinbthiAoT-Greiflayombihpiphemoky Bbiptehy 4B-ptdhntinofenidnahd ester

id nethyl ester d i I d
undod o e o BB oy SERRAE Ahaas coct o
7.77 @AY, 75h @&gﬂﬁh@%ﬁ@ﬁ@tﬁ@g@pﬁw danirpxanp g, 1D, 7.19

step (g). D)
(m, 1), FEBKys 1), 4:01 &y Yo 336 (s 1k 11 §B £BndDN]A43 6o.(18D¢ 1 3o,
1H), §.8T QL 6H). . .

trifluoronethyl pbenoxy) - bi phenyl - 3-y11- pent anoi c

acid The title conpound was prepared in 90 %

| from 4-nethyl -2[4'-chl oro-31- 20
Exau%ﬁr]‘feif. uoronet hyl-5-(3-fluoro-5-trifl uorornet hy[é{_)he
4-Methyk-g3[4 bidererdy-irifueropeding-ZrdSdifiegrepheapry) bighepyl 3-y1i-
.4 he conditions described in Exanpl e 15,

pe“t&s‘f'tmei%r" ). 11-1-NVR (400 MHz, CDC13): 67.79 (d,
1H), 7.50 (d, 1H), 7.28 (d, 111),
6.82 (d, 1H, 3.59 (t, 1H, 1.84
in, 1H, 1.41 (m 1H), 0.83 WO

1H), 7.55 (d,

trifluoromethyl-5-(3-trifluoronethyl phenoxy)-bip
Renyl yI | - pentanoi ¢ acid 10Cl

CF,
Cl

a) 4-Methyl-2-{4’-chloro-3'-trifluoromethyl-5-(3,5-difluor ophenoxy)-biphenyl-3-

vl]-pentanoic acid methyl ester

The title compound was prepared in 49 % yield from 2-(5-hydroxy-4'-chloro-3’-
trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester (prepared in
Example A) and 3,5-difluorophenyltboronic acid under the conditions described in
Example 15, step(g).
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a)
4- Met hyl - 2L4" -chl oro-31-trifluoronethyl -5-(3-trif
I hyl phenoxy) - bi phenyl - 3-y11- pent anqi c
‘Woggﬁégﬁgéhyl ester Cl The title conpound RGLUS2007/067039
prepared in 71 %yield from
2- (5-hydroxy-4'-chloro-3'-
trifluoronethyl-bi phenyl-3-yl)-4-nethyl-pentanoic
5 acid nethyl ester (prepared in Exanple A) and
3-trifluoromethyl phenyl boronic acid under the
b shdfiethyddd4 d@%%rp'rgéaﬂwrromﬁwbﬁ@aiﬂlﬂwgpjlepgz)y)-bim:)enyl—s—
vl]-péuthedibydia2- [ 4' - chl oro-31-trifl uoromet hyl-5-(3-tr
f | uor omet hyl phenoxy) - bi phenyl - 3-y11- pent anoi c
The tgfejcgrppundivas peepaisdpol M de walks! e framedtyy 12144 1dpro-3-
trifludbhn@ing-§{ D5 A MteE N 00195 3htinoicRci
trifIgprgﬁeth;Q?%@%%¥$ﬁﬁgrﬁﬁf§%2Fﬁ$P8cgﬁgivfpgf%ﬁ
10 underdfg panditipns drsertbed o1 Exaeple 1vstamy(h).est er under the

1 hh i I [ N _
BN R RN BRCEL 3R 1 7B s . o,
7.03(¢, GH), 7144) (. FH} B350t 1HY)L814m4 Y, 11,62 1) 1H) 132 (o dlF), 0.81 (d,
6HZ)1H), 7.23 (m IH), 7.19 (m H), 7.13 (m 1H),
“7.01 (m 2H), 3.56 (t, 1H), 1.80 (m 111), 1.63
(m 1H), 1.39 (m 1H), 0.81 (d, 6H). 10 Exanple

15 Exanfpiaq hyl -2-[4" -chloro-r-trifl uoronethyl - 5- (3, 5-di
4-Mef1ngm;(ﬁ>mhamywmbﬂmﬁmy&nyﬁbiphbmmﬁppéma@w 4tid Cl

a)4-Methyl-2-[4"-chloro-31-trifluoronethyl-5-(3,5

- di f | uor ophenoxy) - bi phenyl -3- yl | -pentanoic acid
[;:}Ethyl ester

o OH
(1

F
F °F

20 a) 4-Methyl-2-(5-phenoxy-4'-triflnoroethyl-biphenyl-3-yl)-pentanoic acid

methyl ester
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Cl 20 The title conpound was prepared in 49 %
yield from 2-(5-hydroxy-4'-chloro-3"-
ondh‘J/gJ:l&erormt hyl - bi phenyl - 3-y1) - 4- et hyl - pﬁé‘f/ﬂ&%"iﬁmﬂw
acid methyl ester (prepared in Exanple A)
3, 5-di fl uorophenyl boroni ¢ acid under the
condi tions described in Exanple 15, step(g).
b) 4- Met hy1l- 244" -chl oro-Y-tri fl uoronet hyl - 5- (3,
| fI uor ophenoxy) - bi phenyl-3- yl1-pentanoic acid
he titl e conpound was prepared in 100 %yield
et hy1- 214" - chl oro- 3' -
olri fI.or@nethyI 5- (3, 5-di fl uor ophenoxy) - bi pheny1-
: kpdht anoi ¢ aci d met hyl ester 10 under the
opdi t i®DNns described in Exanple 15, step (h).
1H.NVR (400 MHz, CDCb): 67.78 (d, 1H), 7.54 (dd,
)3 7.49 (d, 1FD, 7.25 (t, 1H), 7.03(s, 2H)
(m 3H), 3.55 (t, 111), 1.81 (m 114), 1.62
, 1.39 (m 1H), 0.81 (d, 6Hz).. 15 Exanple

5
5-d

4- Met hy1- 2- (5- phenoxy-4' -trifl uor onet hyl - bi pheny1l
-3-yl)-pentanoic acid 20
The @k ooy wad pleparB BNy vitid frdrh D98 ﬁ?drbw 4l phehdthyl-

pent anoi c acid nethyl ester

1
- b1phe11y1y3-yl)-4~mcthy1~pentano1c acid methyl ester (prepared i Example 15, step (f))

and benzeneboronic acid under the conditions described in Example 15 step (g).

b)  4-Methyl-2-(5-phenoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid

The title compound was prepared i 83 %yield from 4-methyl-2-(5-phenoxy-4'-
trifluoroethyl-biphenyl-3-yl)-pentanoic acid methyl ester under the conditions described
in Example 15 siep (h).

"H-NMR (405‘MHZ, CDCL): § 7.64 (d, 2H, 8.6Hz), 7.60 (d, 2H, J=8.4Hz), 7.34 (dd, 2H,
- 7.6, 0.76Hz), 7.27 (s, 1H), 7.12 (t, 1H, }=7.3Hz), 7.05 (m, 4H), 3.68 (t, 1H, J=7.7Hz),
1.95 (m, 1H), 1.70 {m, 1H), 1.50 {m, 1H), 0.90 (dd, 6H, J=6.6, 2.5Hz).

Example 25
2-[5-(4-Fluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid
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The tide conmpound was prepared in 21 %yield from
2- (5-hydroxy-4'-trifluoronethyl bi phenyl-3-yl)-4-m
wo Slehydsent anoi ¢ acid nethyl ester (pr epar?@nﬁﬁommﬁmsg
Exanpl e 15, step (0) and benzeneboronic acid
under the conditions described in Exanple 15 step
(g). 10
b) 4- Met hy1- 2- (5- phenoxy- 44ri fl uor oret hyl - bi phenyl
F-3-yl)-pentanoic acid The title conpound was
repared in 83 %ield from
nethy - 2- (5- phenoxy-4' -
oet hyl - bi pheny1- 3-y1) - pentanoi c acid
.egHer under the conditions described in
pl el 15 step (h). 15111-NMR (400 MHz, CDCL3):
?64 9d, 2H, 8.6Hz), 7.60 (d, 2H, J=8.4Hz),
B4 (dd, 2H, 7.6, 0.76Hz), 7.27 (s, 1H), 7.12
1H, J=7.3Hz), 7.05 (m 4H), 3.68 (t, 1H,
J7THz), 1.95 (m 1H), 1.70 (to, 1H), 1.50 (m
, 0.90 (dd, 6H, J=6.6, 2.5Hz). Exanple 25 20
F( 4- Fl uor o- phenoxy)-4' -trifl uoronet hyl - bi pheny
| -3-y11-4- et hyl - pent anoi c aci d 5 a)
2-[5- (4-Fl uoro- phenoxy) -4Ltri fl uor onmet hyl - bi pheny
-a) | 23 sy rdbr 8 hEdxp Rt @b Fondihl-bitdnyl-3-¢8-4ahethyl-

pentanoic acid methyl ester

10

The title compound was prepared in 43 % yield from 2-(5-hydroxy-4'-trifluoromethyl-

biphenyl-3-yl}4-methyl-pentanoic acid methyl ester (prepared in Example 15, step (f))

and 4-fluorobenzencboronic acid under the conditions described in Example 15, step (g).
15

b)  2-[5-(4-Fluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-y1]-4-methyl-

pentanoic acid -

The title compound was prepared in 100 % yield from 2-[5-(4-fluoro-phenoxy)-4'-

trifluoromethyl-biphenyl-3-yi}-4-methyl-pentanoic acid methyl ester under the conditions
20 described in Example 15, step (h).

81



10 The title conpound was prepared in 43 %
yield from
Wegﬂogéu;%dr oxy-4'-trifluoromnethyl bi phenyl- 31,&(.[],{152{}07;5]67039
et hyl - pentanoi ¢ acid nmethyl ester (prepared I
Exanpl e 15, step (f)) and 4- fluorobenzeneboronlc
acid under the conditions described in Exanple
15, step (g). 15 b)
5 'H-NRHEH @o¢ MiH, auma pﬂmmoedyaH AR BHE), a6 memw&mzpheny(

4- ne oic acid The tit
15D, § 350D ok AL 06y g D, 0.8 (4, 67
1=6.3243H{ 4 - quoro phenoxy) 4' -
trifluoronethyl-bi phenyl-3-yl]-4-nethyl-pentanoic
acid nethyl ester under the conditions 20
Fxanfiftég¢ | bed in Exanple 15, step (h). WO
007/ 124394PCl YUS2007/ 067039 51H NMR (400 MHz,
10 2—[5—@5@{@){)_@1@1}9}@1 (glﬂ@p:pmgthgl @HE?H}’I—? yijst- mthyjzmgntanmc acid
J=8.3Hz), 7.24 (s, 1H), 6.98 (m 611), 3.62 (m
111), 1.88 (m 1H), 1.65 (m 1H), 1.54 (in, 1H)

~-B5 (dd, 6H, J=6.3, 3.3Hz). Exanple 26 10

[;2225-(3- | uor o- phenoxy) -4Ltri fl uor onet hyl - bi phenyl
- -4-met hyl - pent anoi ¢ aci d

0.a)4 [ bi phe

30Rl uor o- phenoxy) -4' -trifl uoronethyl -
1-4-methyl - 15 pentanoic acid met hyl

a) - 2-I5-(3-Fluoro-phenoxy)-4'-trifluor omethyl-biphenyl-3-yl]-4-methyl-

15 pentanoic acid methyl ester

The title compound was prepared in 26 % yield from 2-(5-hydroxy-4'-trifluoromethyl-
20 biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester (prepared in Example 15, step (f))

and 3-fluorobenzeneboronic acid under the conditions described in Example 15, step (g).
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The title conpound was prepared in 26 %yield
from2-(5-hydroxy-4'-trifluoronethyl 20

wo RioppARsY! - 3-y1) - 4-net hyl - pent anoi ¢ aci d Mepiybs2007/067039
ester (prepared in Exanple 15, step (f)) and
3-fl uorobenzeneboroni ¢ acid under the conditions
described in Exanple 15, step (g). WO
2007/ 124394PCT/ US2007/ 067039 5

b) bRASKIdrbiphesoxy pictnidbapiomcthylrhiphangl-Bybdhmtthipk- ph

entSh Ia- 3:-y11-4-nethyl - pentanoic acid The title

p @Sﬁc‘p&ﬂjnd was prepared in 100 %yield from

The ti2l4 DerBonld was prepiredimxiyp) 24 yield from 2-[5-(3-fluoro-phenoxy)-4'-

il R Gt DA LA AT UGG T gptons

. describbd ExEmpipte 195 stepigep (h). 10 1H NMVR (400 MHz,

R a5 Gl o2 ol B ) 7 588 B G B, 727 o,

1H), 71121) %n 71H§4f7 6@@ ﬂHj) 7. 05(57%1 m78 i, @6§§it(1@1 J=10l11 2 3Hz),

3.62 (321’ §5lf(1}n1 81’ r@)ﬂ }fl) 185 (%( TH)H -4 2 Gﬂg&’b(%ﬁ (déi-?rﬂ J= —%4 B4H7)..
3.4Hz) .. Exanple 27

152-] 5- (3 5-Di fl uoro-phenoxy)-4'-trifluoromethyl -
Examplgheny| - 3- y1] - 4- net hyl - pentanoi cacid 20

z-[s-(g)s?-’m%ﬁo&o? lﬁen&,f)lww;ﬁmmaﬁﬁafyyhlpfhen,w;lj me@ﬁsﬁl hyl

henyl - 3-y11-'4- et hyl - péntanoi’c acid net’h
pentaeglceqﬂd

a) 2-15-(3,5-Difluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-ylj-4-methyl-

pentanoeic acid methy! ester

&3
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5 The title conpound was prepared in 15 %yield

from
Weg(mg,,@ﬂg%dr oxy-4'-trifluoronethyl bi phenyl- 3pydysAaisrose

t hyl - pentanoi c acid nethyl ester (prepared in

Exanple 15, step (f)) and

3, 5-di fl uor obenzeneboroni c aci d under the

condi tions described in Exanple 15, step 10(Q).
4#5- (3, 5-Di fl uor o- phenoxy) -4' -trifl uoronethyl -b
| 3-y1] - 4- net hyl - pentanoic acid The title
was prepared in 100 %yield from
3. 5-¢li fl uor o-phenoxy)-4'- 15
get hyl - bi phenyl - 3-y1] - 4- et hyl - pent anoi c
et Byl ester under the conditions described

anple 15, step (h). 11-1-NWVR (400 MHz,

): 5 7.66 (d, 2H, J=8.3Hz), 7.61 (d, 2H,
), 7.35 (m 111), 7.13 (dd, 1H, J=2.3,
: , 7.07 (m 1H), 6.50 (m 3H), 3.69 (t, 1H
J-FF8K2), 1.94 (m 1H), 1.69 (m 1H), 1.49 (m
1H), 0.89 (dd, 6H, J=6.6, 2.5Hz). 20 Exanple 28
2- 15- (4- Met hoxy- phenoxy) - 4Ltri f | uor ormret hyl - bi phen

The t¥k _C§ﬁ‘l¥€;llll'la %iaE'FLIeEéfled f8Rkg %icf:frﬁﬁ bQS-hy(?roxy-4'-11'iﬂuoromethy1-
biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester (prepared in Example 15, step (f))

and 3,5-difluorobenzeneboronic acid under the conditions described in Example 15, step

(.

b) 2-[5-(3,5-Difluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

The title compound was prepared in 100 % yield from 2-[5-(3,5-difluoro-phenoxy)-4'-
trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanocic acid methyl ester under the conditions
described in Example 15, step (h).

'H-NMR (400 MHz, CDCls): & 7.66 (d, 2H, J=8.3Hz), 7.61 (d, 2H, J=8.3Hz), 7.35 (m,
1H), 7.13 (dd, 1H, J=2.3, 0.51Hz), 7.07 (m, 1H), 6.50 (m, 3H), 3.69 (t, 1H, }=7.8Hz),
1.94 (m, 1H), 1.69 (m, 1H), 1.49 (m, 1H), 0.89 (dd, 6H, J=6.6, 2.5Hz).

Example 28

2-[{5-(4-Methoxy-phenoxy)-4'-triflnoromethyl-biphenyl-3-yl]-4-methyl-pentanoic

acid
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a)
245- (4- Met hoxy- phenoxy) - 4Ltri fl uor onet hyl - bi pheny
wo Jgod1Mdek- 4- met hyl pent anoi ¢ aci d met hyl est gérdddooros7030
The title conpound was prepared in 17 %yield
from
2- (5-hydroxy-4'-trifluoronethyl bi phenyl-3-yl)-4-m
et hyl - pentanoi ¢ acid nethyl ester (prepared in
~o Exanpl e 15, step (f)) and 4-net hoxybenzene
boronlc acid under the conditions described in
anple; 15, step 15(g). b) 2-
5- (4- Met hoxy- phenoxy)-4'trifl uoronet hyl - bi phenyl
-4-met hyl pentan oic acid The title
9 s prepared in 100 %yield from
(45 et hoxy- phenoxy) -41- 5
tr f 1 uor onet hyl - bi phenyl - 3-y1] - 4- net hyl - pent anoi c
) met hyl ester under the conditions described
anple 15, step (h). 11-1-NWR (400 MHz,
C13): 87.64 (d, 2H, J=8.3Hz), 7.59 (d, 2H,

g Fle) 7.22 (s, 1H), 7.01 (m 4H), 6.89 (d,
5 H "J=9.1Hz), 3.80 (s, 311), 3.68 (br. S. 111),
196(m 1F1) 170(m 1H) 152(in, 111), 0.91

(dd, 611, J le 29
a) z;ﬂ5«&thwnwwysrwampﬁw%pwwr4-megw&n
pentaﬁblc?aciﬂlﬁlletﬂyf@fepyl pentanoic acid Cl

F
10 FFF

The title compound was prepared in 17 % yield from 2-(5-hydroxy-4'-trifluoromethyl-
biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester {prepared in Example 15, step (f))
and 4-methoxybenzene boronic acid under the conditions described in Example 15, step

15 ().
b) 2-[5-(4-Methoxy-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

The title compound was prepared in 100 % yield from 2-[5-(4-methoxy-phenoxy)-4'-
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a) 2-[ 5- (4- Chl or o- phenoxy) -4' -trifluoronethyl -biph
enyl - 3-y1] -4-net hyl - pentanoic acid nmethyl ester
wo Sdo7/12494The title conpound was prepared i npdhu$voriosrose
yield from
2- (5-hydroxy-4'-trifluoronethyl bi phenyl-3-y1)-4-m
et hyl - pentanoi ¢ acid nethyl ester (prepared in
Exanpl e 15, step (f)) and 4-chl or obenzene boronic
mﬂuaromdthulnhdphen;rlhkyﬂénmtllqunlstald:esaxnd Inettlyl esteExaiapthe conditions

¢”“%§§H§éfﬁ?é§ dropéﬁhnoxy) 4' -trifluoronethyl - bi phe

"H-NMR1¢480 ¥4 Cmeling 7.6p@ntidiol GHay 7 39 THE2H, if+$.€Hz), 7.22 (s,

0 SRR H JB S SO, .6 m .

1.70 (o, |1Hb uor2qee it iy, lo-icpd ey I=63, ¥ bHz#- met hyl - pent anoi ¢
acid nethyl ester under the conditions described
10 in Exanmple 15 step (h). 15 1H NVR (400 MHz,
48): 87.62 (d, 2H, J=8.3Hz), 7.57 (d, 2H,
, (.27 02 (d, 2H, J---1.5Hz
2-[5- @ @gox(odphezp_py)wj_—%rn%uqqulethgl-glghﬁyl-:}]_w 4—3].e§1y;-ﬂ21,tanmc acid
1.88 (m 1H), 1.66 (in, 1H), 1.45 (m 111), 0.86
(dd, 6H, J=6.6, 4.0Hz). Exanple 30 20
I2-15-(3-Fluoro-5-trilluoromethyl-phenoxy)-44rif|u
ronethyl-biphenyl-3-y11-4- nmet hyl - pent anoi ¢ acid

a)245 (3= Fl uor o- 5- trlfluoronethyl phenoxy)-4'-tri
O Q)

©hyl - bi phenyl - 3-y1] - 4- met hyl - pent anoi ¢
hyl ester

15

a) 2-[5-(4-Chloro-phenoxy)-4'-triflueromethyl-biphenyi-3-yl}-4-methyl-
pentanoic acid methyl ester

Cl

20
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5 The title conpound was prepared in 10 %yield
from

wo 26of/2rabdr oxy- 4" -trifl uoronmet hyl bi phenyl- 3pydnsAs 7030
et hyl - pentanoi ¢ acid nmethyl ester (prepared In

Exanpl e 15, step (f)) and
3-fluoro, 5-trifluoronethyl benzene boronic acid
under the conditions described in 10 Exanpl e 15,

5  The tBleepmpgind was prepared in 35 % yield from 2-(5-hydroxy-4'-trifluoromethyl-

4- Ioro en ALt r) fl uoronget hyl - bi phe
blpheﬁ%‘% R AR SHCh ek e SEARE P3R5 0)
wasropic epid edbr the cdddifyriseledribsédimExample 15, step
4 245-(3-fluoro-5-frifluoronmethyl 15
®. phenoxy) 4' -trifluoronethyl-bi phenyl-3-y11-4-neth
-pentanoi c acid nethyl ester under the

o b R RS R B B
pentaho&aamlz) 7. 63 (d 2H, J=8.1Hz), 7.37 (m 1H),
/.16 , 1 7. 2 6. 87

The tlgomnd yabprspirsd s Yhsy Yool g o1 Uiiiiony Shengigy4-

mﬂu&oﬂ&h§1m1plﬂaﬁy113)-yl]-h-rﬂelh}(l-fﬁhntiﬁ@ic acld AOh{Iktedddder Be aﬁldltmns
1, J=6.6, 2.3Hz). 20 Exanple 31 243

descr&:’F’i‘W(ﬁ"%‘“B’le 15 5ten G’éf onet hy1- 5- (3 triflinronmethyl-p

'H-NDRNQuYMBl @beny.!s Bey P, 12 EAY), 78BS 21011 #1107 2
2 n(3007/ 12439%&/ uS gﬁ% 067039 LIRS AT 27 (m,
3H), 7.02 (d, 2H, J=1.5Hz), 6.93 (d, 2H, J=8.8 Hz), 3.62 (t, 1H, J=7.7Hz), 1.88 (m, 1H),

1.66 (m, 1H), 1.45 (m, 1H), 0.86 (dd, 6H, J=6.6, 4.0Hz).
Example 30

20 2-[5-(3-Fluoro-S-trifluoromethyl-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-

methyl-pentanoic acid

25 a) 2-[5+(3-Fluoro-5-trifiueromethyl-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-
4-methyl-pentanoic acid methyl ester )
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5 a)
2.13" -Fluoro-5"-trifluoronethyl-5-(3-trifluoronet
wo Bbhnfdsent ay) - bi phenyl - 3- y11-4- met hyl - pepE-pp@hsosrose
acid nethyl ester 10 The title conpound was
prepared in 34 %yield 11lcm
2- (3" -fluoro-5-hydroxy-5"-
trifluoronethyl-bi phenyl-3-yl)-4-nethyl-pentanoic
Facid nethyl ester (prepared in Exanple B) and
F i-+f uor gnet hyl benzene boronic acid under the
F cﬁiﬂiﬂ ons idescri bed in 15Exanple 15, step (Q).
Ly @ -trifluoromethyl-5-(3-trifluorometh
oxyk)blphenyl 3-yl | pentanoic acid The
onpound was prepared in 99 %yield from
uoro-51-trifluoromethyl-5-(3- 20
onet hyl - phenoxy) - bi phenyl - 3-y1] - 4- net hyl -
gi ¢ acid nethyl ester under the conditions
Lbed in Exanple 15, step (h). WO
2007F 126394PCT/ US2007/ 067039 5' H NVR (400 MHz,
CDC13): 5 7.57 (m 1H), 7.47 (t, 1H, J=8.0Hz),

7.37-7.43 (m 2H), 7.32 (m 2H), 7.27 (m 1H),
The tl‘ile Zﬁlnpamid whiprep a:ed ih 10% @it fron 2-(&hydroxyt4ttrifluc@or8sthyl-

b1phe{1L)L]| -3 g&% ngﬁ_‘lz%-pe atB)bc a<cid r‘;litﬁﬁl%‘stirli.?%ﬁ%?re Iil%amé g§4 step (f)}

and 3{fiorc]l T d)ffuofdn@dhy(letdzen6 bdronid z€id Gndet th8Mdadditidi® described in

| e
ExalrEgﬂ%[}gf’iﬂééro-&(s-fluoro-5-trif|UoronethyI-phenox
y)-5ctrifluoromnethyl - biphenyl 3-

A e e T S R R T

pentamm‘,)atﬁLt rifluoronethyl -

The title compound was prepared in 44 %yield from 2-[5-(3-fluoro-5-triflucromethyl-

‘ phenoxy)-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-pentancic acid methyl ester under

the conditions described in Example 15, step (h).

"H-NMR (400 MHz, CDCls): 5 7.68 (d, 2H, J=8.3Hz), 7.63 (d, 2H, J=8.1Hz), 7.37 (m,
1H), 7.16 (m, 1H), 7.08 {m, 1H), 7.06 (m, 2H), 6.87 (dt, 2H, J=9.6, 2.3 Hz), 3.71 (t, 1H,
J=7.8Hz), 1.95 (m, 1H), 1.71 (m, 1H), 1.50 {m, 1H), 0.90 {dd, 6H, J=6.6, 2.3Hz).

Example 31

2-[3'-Fluore-5'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-3-yl]-4-

methyl-pentanoic acid
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bi phenyl - 3-y11- 4- met hyl - pent anoi ¢ aci d net hyl
ester The title conpound was prepared in 73 %
woi/obﬁ#zgsﬁtrom 2- (3" -fluoro-5-hydroxy-5'- 5 pcrus2067/067039
trifluoromethyl-biphenyl-3-yl)-4-nethyl -pentanoic
acid nethyl ester (prepared in Exanple:B) and
3-fluoro-5- trifluoronethyl benzene boronic acid
under the conditions described in Exanple 15,
Fstep (g). b)2-13
uor o- 5- (3-fluoro-5-trifluoronethyl -phenoxy)-5

3-y1] - 4- met hyl - pentanoic acid The title
oprepared in 26 %yield from

p- 5- ( 3-f1 uor o- 5-

w81 onBt hyl - phenoxy) -5' -tri fl uoronet hyl - bi phe
nyl-34yl]-4-nmethyl - pentanoi c acid nmethyl ester

e conditions described in Exanple 15,
“\rLH- NMR (400 MHz, CDC13): 57.58 (br. s,
Fbr. d, 1H, J=9.6Hz), 7.35 (m 2H),

. s, 1H, 7.12, (hr. s, 111), 7. 06 (m
6.88 (d, 1H, J—94Hz) 3.83 (hr. s,

a) 'qug) l%}laérf igP;]Héto 5((9 rg(lﬂuoliom%l—]phém}xgrpﬁlphgnyi—}

vl]-4- ﬁ&ﬂry@erﬁaﬂléhcidﬁmmheﬁev(y) 31 fluoro-5"-trifluoro
met hyl - bi pheny1- 3-y1] - 4-net hyl 20 pent anoi c aci d
a) 245- (3, 5-Di fl uor o- phenoxy) -31-fluoro-5"-trifluo
F ronet hyl - bi phenyl-3-y1]-4- 25 nethyl - pent anoi ¢
F nmet hyl ester

The title compound was prepared in 34 % yield from 2-(3'-fluore-5-hydroxy-5'-
trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester (prepared in
Example B) and 3-trifluoromethylbenzene boronic acid under the conditions described in

Example 15, step (g).

b) 4-Methyl-2-[4'-trifluoromethyl-5-(3-triflnoromethyl-phenoxy)-biphenyl-3-yl]-
pentanoic acid

The title compound was prepared in 99 % yield from 2-[3"-fluoro-5"-trifluoromethyl-5-(3-
trifluoromethyl-phenoxy)-biphenyl-3-y1}-4-methyl-pentanoic acid methyl ester under the
conditions described in Example 15, step (h).
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5 The title conpound was prepared in 83 %yield

- hum 2- (3" -fluoro-5-hydroxy-5"-

wo;&wﬁﬁg&ronEthyl bi pheny1-3-y1) - 4-met hyl - peEfaHelRe7039
acid nethyl ester (prepared in Exanple B) and
3, 5-di fl uorobenzene boronic acid under the
condi tions described in 10 Exanple 15, step (9).
b) 4- Met hyl- 244" -trifl uoronmethyl -5-(3-trifl uoronet

5 'H-NMR (4pmmm<§z))cm rﬁmsnydm 3H)y4-(pe it majﬁz) aci7d7 Theém, 2H),

732 (t@htglﬁg gCQ%rfgﬁoﬁ' B‘ﬁéﬁ’gir edé'oﬁz)‘1 Q% ShOT T 9T 77,
7.10 (LﬁfH wer.®-15/7 Hzt)la‘ 1A@r 10118 Ntz 0t @R Y D, 3 ml(}n AHNEIA, (m,

nt.anoi ¢ aC|d met hyl ester under the

15D, {5 i g6 60 Pbed 1 Exanpl e 15 step ().
1H NMR (400 MHz, CDC13): 37.57 (br. s, 1H), 7.42
(d, 1H, J=9.1Hz), 7.33 (m 2H), 7.15 (br. s, 1H),
10 Example$2(pr. s, 1H), 6.59-6.51 (m 3H), 3.77 (br. s,

- oro-5-(Yflu u 5 ihwvrbiphenvi-3-
2-[3 a(iThD 2.0% |—|§’m 5 .tﬁﬂ ogrg%eléhﬁl dedg F?Z itnﬂ%%ﬂ)og?a gg-i{')ephgélyl -3

Vﬂ419ﬂﬁﬂ1ﬁ¢®ﬁ@ﬁ6ﬂg trifluoromnethyl - phenoxy)-3', 5" -bi
s-trifluoronethyl-bi phenyl-3-y1l1-4-
nmet hyl - pentanoi ¢ acid

15
a) 2-[3'-Fluoro-5-(3-fluoro-5-trifluoromethyl-phenoxy)-5'-trifluoromethyl-

biphenyl-3-ylj-4-methyl-pentanoic acid methyl ester

20
The title compound was prepared in 73 % yield from 2-(3'-fluoro-5-hydroxy-5'-
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5 a)
2-15-(3-Fluoro-5-trifluoronethyl -phenoxy)-3", 5Lbi

WO%J,]M‘ig;:poronethylblphenyl 3-yl] -4-net hyl - PEE&QBQMMﬂB9
~c acid nethyl ester 10 The title conpound wa

prepared in 35 %yield from
2- (5-hydroxy-3',5" -bistrifluoronethyl -bi phenyl- 3-
y1l) - 4- net hyl - pentanoi ¢ acid nethyl ester .
5 tﬁﬂu%@;rﬁﬂ@f—ﬁﬂhdnﬂl-E]?cﬁlamp[h&hﬂ—)peaﬁﬁbw acid mgthyl ester (prepared in
- orp-5-tri omet orqQnic,a
Exariply b ShbE Rt i Boes g fﬂm%%vd&r condmons
descriticé i Egmpld 95, skep (g).
245- (3-Fluoro-5-trifluoronet hyl - phenoxy)-3",5" -b
s-trifluoronethyl bi phenyl - 3-y11- 4- net hyl - pent ano
b) C 2a53f-Fluoréfb-@s-ﬂhbitﬁ&ﬁ@ﬂlﬁﬂﬂbﬁﬁ&hﬁﬁﬂ]dﬂbgﬁ@'-ﬁqﬂﬁ&oﬁhhﬂ

10 ]”phéﬂ%B@@‘*FﬁgWBP@“??m?FﬁgronethyIphenoxy) 3',51-bis
The tnkrcbﬁlbmamPﬁyére@ inP1%eR ikt Bfropd b-{%- sl 3- P& ANOI

c acid neth ester 20 under the conditions
mﬂwegleﬁhvlt@anw) Extrifprremethyl-iphegyledryll-4apetiglmetatse
acid rM:'tlEyl e@@ﬁﬁ%&r ﬂl@gon%ﬁloﬁ§desgrlfﬂ)ed m7E§a9n]£l§ 15, %{a) (11)7 38

'H- NWPQZZM@Q@D@ED ﬁmmoangs g al, 19661289 35d(m, 2H),

15 7.16 (%E]Ds; 1@’ 9@21((@;-7%@3 .iﬁm 1%)?8’.85 N %59: 6{16123,93'.23'3 &8s, 1H),

2.00 (B ande1.3%(br. s, 1H), 1.52 (br. s, 1H), 0.92 (br. s, 6H).
2-[3,5 -Bis-trifluoronmethyl-5-(3-trifl uoronethyl
- phenoxy) - bi phenyl - 3-yl | - 4- et hyl 10 pent anoi c
Exangd¢ 38

2-[5- (%;SlzD{ﬂﬁoro ;‘/’e)%o:gr)till lyo o?go,'%nﬁl lme!éhy(l %qghrelngcrll-éJ 3915 a-me Lyl-

20  pentanoic acid

a) 2-[5-(3,5-Difluoro-phenoxy)-3'-fluoro-5'-trifluoromethyl-biphenyl-3-yl]-4-

25  methyl-pentanoic acid methyl ester
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20

met hyl - pentanoic acid nethyl ester 15 The title
conpound was prepared in 60 %yield from
w0 2606/224504dr oxy-3' , 5' - bi strifl uoronet hyl - bi ppefdsuevsrose
y1l)-4-net hyl - pentanoi ¢ acid nethyl ester
(prepared in 20 Exanple C) and
3-trifluoronethyl phenyl boronic acid under the
condi tions described in Exanple 15, step (g). 5
F ",5LBis-trifluoronmethyl-5-(3-trifluoronethyl
enoxy)j- bi phenyl-3-y11-4- nethyl - pentanoi ¢ acid
' onpound was prepared in 62 %yield

4 &' -bis-trifluoronethyl-5-(3-

or dnet'hyl - phenoxy) - bi pheny1- 3-y1] - 4- net hyl -
fhoi @ acid nethyl ester under the
tocanditions described in Exanple 15, step (h).

R (400 MHz, CD3Cl): 5 7.95 (s, 2H), 7.87 (s,
~48 (t, 1H), 7.39 (d, 2H), 7.33 (t, HI),

S FIH), 7.21 (d, 1H), 7.17 (t, 1H), 7.12
), 3.76 (t, 1H), 2.02-1.99 (m 1H),
1.76-1.69 (m 1H), 1.58-1.51 (m 111), 0.94 (d,

5 Exanpl.e 36 onas - , ,
The 12 b R Bk Progpred B8 X5 B B g 0 et
tt'iﬂu(hymahjrlgﬁplﬁyl&1=33y1§-1&ne4h§l@%ﬁ¥ﬂdﬁﬁﬁi('ﬂﬁ&;hﬁ oBter Ghrepadd in
e B e T oD S e e . c Bl 0S8

Example 185, step (g).

b) 4-Methyl-2-]4'-trifluoromethyl-3-(3-trifluoromethyl-phenoxy)-biphenyl-3-
yl]-pentanoic acid

The title compound was prepared in 40 %yield from 2-[5-(3,5-difluoro-phenoxy)-3'-
ﬂuoro—S'—tﬁﬂuoromethyl-biphenyl—3-yl]-4-methyl—-pentaﬁoic acid methyl ester under the
conditions described in Example 15, step (h). |
'H-NMR (400 MHz, CDCL): § 7.57 (br. s, 1H), 7.42 (d, 1H, J=9.1Hz), 7.33 (m, 2H),
7.15 (br. s, 1H), 7.12 (br. s, 1H), 6.59-6.51 (m, 3H), 3.77 (br. 5, 1H), 2.00 (br. s, 1H), 1.75
(br. s, 1H), 1.54 (br. s, 1), 0.94 (d, 61, J=5.3Hz).

Example 34

2-[5-(3-Fluoro-5-trifluoromethyl-phenoxy)-3‘,5'-bis-trifluoromethyl-biphenyl-3-y1}-4-

methyl-pentanoic acid
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10

15

20

met hyl - pent anoi ¢ acid nethyl ester 5 The
title conpound was prepared in 15%yield from
) 3({!;%124594 bi s-trifluonmrethyl-5-(3- PCL/US007/067039
trifluoronethyl-phenoxy)-bi phenyl-3-yl1-4-methyl -
pent anoi c acid nmethyl ester (prepared in Exanple
C and 3, 5-difluoro-phenyl boronic acid under the
condi tions described in 10 Exanple 15, step (Q).
b)245 (3,5-Difluoro-phenoxy)-3",5P-bis-trilluorom
bi phenyl - 3-y11-4- net hyl - pentan0|c acid
[ conpound was prepared in 45%yvyield from
F 5 (3, p=at fluoro-phenoxy)-31,5" - 15
i jononet hyl - bi phenyl - 3-y1] - 4- net hyl - pent a
gcid methyl ester under the conditions
be@ i n Exanple 15, step (h). 11-1-NWVR (400
57.95 (s, 2H), 7.88 (s, 111), 7.36
.17 (d, 211), 6.59-651 (m 3H), 2.64
F2 07-1.98 (m 1E1), 1.78- 1.71 (m 1H),
. 59- ¥H3 (m 114), 0.95 (d, 6H). 20 Exanple 37
45- (3,5-Bis-trifluoronethyl-phenylamno)-4'-chlo
a) Q= S-(smuiowsamﬁeidtwthgmpnb@m 335'-bis-trifluoromethyl-

t hyl - pent anoi ¢_acid. WO 2007/ 124394PC
blphg&ybéﬂj B%yb@gltanmc acid methyl ester

The title compound was prepared in 35 % yield from 2-(5-hydroxy-3',5'-bis-
trifluoromethyl-biphenyl-3-yl}-4-methyl-pentanoic acid methyl ester (prepared in
Example C) and 3-fluoro-5-trifluoromethylphenyl-boronic acid under the conditions

described in Example 15, step (g).

b) 2-[3-(3-Fluoro-5-triffuoromethyl-phenoxy)-3',5"-bis-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid

The title compound was prepared in 61 % yield from 2-[5-(3-fluoro-5-trifluoromethyl-
phenoxy)-3',5'-bis-triflucromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester
under the conditions described in Example 15, step (h).

"H-NMR (400 MHz, CD;C1): 8 7.96 (s, 2H), 7.89 (s, 1H), 7.38 (s, 1), 7.18 (d, 2H), 7.08

93



5
a) 2- (41-Chl oro-5-trifl uoronet hanesul f onyl oxy-31-t

! Lomet hyl - bi phenyl-3- y1)-4-methyl-p
Nwoggﬁéﬂﬁ%thyl ester 10 TIO EE&%E%hﬁ%“BQ
Tri fl uor onet hanesul phoni ¢ anhydride (93 pi, 0 57
mmol ) was added dropwi se to a stirred sol ution of
2- (4Lchl oro- 5-hydroxy-3'-trifluoronet hyl - bi phenyl
5 (d 2HB6 83 Y d, AHIEL dty3 ) 2002.00 a8) HI)etdhyl3 @ﬁ,tﬂ[) 1. 57éJI 1.53 (m,

0. O ERRE 15 (86 gL 11 mmol) 1n DOMI(3 nL) at 0

C. The reaction was warned to roomtenperature
and_stirred for 1 h, then 1M hydrochloric acid
Example 33dded. The organic |ayer was filtered through

2-[3 5'-Bﬁlﬁﬁﬂﬁéﬂoﬁfeltﬂ{kqutthYIh&%e@lPﬂf)ﬂnJ IbPh@tﬂﬁL3—yi]-4—methyl-
concentrated in vacuo to give th e e conpound
10 pentamgfpacily 10099 as an orange oil .
b)Q45-(3,5-Bis-trifIuoronethyl-phenylan1no) 41-ch
| oko-31-trifluoronethyl -
i ptfeny[l- 3- y1] - 4- net hyl - pent anoi ¢ aci d net hyl
O 2007/ 124394PCT/ US2007/ 067039

a) 2-[3',5'-Bis-triflluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-3-yl]-4-
methyl-pentaneoic acid methyl ester

15

The title compound was prepared in 60 % yield from 2-(5-hydroxy-3',5"-bis-
trifluoromethyl-biphenyl-3-yI)-4-methyl-pentanoic acid methyl ester (prepared in
20  Example C) and 3-trifluoromethylphenylboronic acid under the conditions described in

Example 15, step (g).
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16

15

A m xture of
2-(4' -chro-5-trifluoronet hanesul fonyl oxy-3"-trifl
bi phenyl-3- yl)-4-nethyl - pentan
Woggﬂp@%&{]hyl ester (48 ny, 0 10 mol), Wrfosa00mieross
3,5-bis-(trifluoronethyl)- aniline (18 ttL, 0.12
mol ), sodiumtert-butoxide (9.8 ng, 0 10 nmol ),
Pd(QAc)2 (2.5 10nmg, 0 01 m nol),
2-(di-tert-butyl phoshino-1, 1" - bi naphthyl (3.5 ng,
0. 063&%}@) ﬁnd t ol uene (1 m_ was stirred under
m £ FoRateE-triHporemethyds-Gr ”i‘B@T opethyi-phenoxyobipthenyl-3-yl]-4-
methVRperdthaditii@d Wwas diluted with toluene (9 nlL),
shed with IMHC1 (2 x 10 nL) and brine (10 ni),
The 4fis; copppwAd (34 prepaise étb@% Yot ddifto 203 eXrdis AnBuosemethyled(3-
triflubmieth@ S phea@ W bhenyl-
di ethﬁ et her - pet ryo 3%%%&%%&%}% a? S mde A eSter under the
condifippy desyivsd) mcxagmple 15 stepuh). ess” 15 povvder (28 Ny,
N M\ﬁlzs DICES ( (
c)2 go 3, 5§:Bl S- térl %oﬁﬁﬁgtgzg% Hi)rﬁ 7%? 3%@2}9 733
¢ 1H)of- 1 @;Llf!)ri’ﬂ (fodEpet Iy, 1H), 7.12 (1, 1H) 376 (’f 1H), 202 1.99 (m,

1), %75{1%?3&%@)?13@1.5‘} B hoRG @Ol ¢ acid, A
245-(3,5-bis-trifluoronethyl - phenyl am no)-41-chl o
trifluoronethyl- 20
Exani}ﬂ %enyl 3-yl] -4-net hyl - pentanoi ¢ aci d net hyl
2-[5-@s*Riflu Bphranoxy)-0,3"-bisutifinordofetyd-biphehyl,3- I Yonacihyl-

7 i 2 nm) and MeOH (0.6 nmL) was stirred at 30
pentabo‘gjcf(g h. The solution was concentrated and the

resi due was diluted with H20 (1 nL) and then
igified with concentrated (cone) HCL. The
gol ution was extracted with DCM (3x 1 nl)

Th‘g solution was concentrated in 25 vacuo
6 ¥olid residue. The solid was purified
¢! reper se phase preparative HPLC( MeCN, H20)
to dfford the title conpound (3 nmg, 30% . Mass
etyum (mz, ESI) 598, 600 (MtH). 5 Exanple 38
Cht:oro 5-(3-fluoro-5-trifluoronethyl-phenyl
' -trifluoronethyl bi phenyl - 3-y11-4- net hyl -
benta dic acid 10
a)2-[41-Chloro-5-(3-fluoro-5-trifluoronethyl-phen
yl am no)-3'-trifl uoronethyl -
a)  b2pheyDiffroyd-phéndxe)-By3 -bperithio fdketBALEpKERYY. N1 -4-

methyq-sptm?{anoic acid methyl ester
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The title conpound was prepared in 28 %yield
from2-(4'-chloro-5-
~W0§&ﬁdﬁgﬁrornethanesulfonyloxy 3'-tr|fluor0ﬂ@gﬁﬁmnh€m”
I phenyl -3-yl)-4-net hyl - pentanoi c acid 15 net hyl
ester and 3-fluoro-5-(trifluoronmethybDaniline
under the conditions described in Exanple 37,
step (b). Mass spectrum (ES-, rn/z): 560, 562

- Met hyl - 2-[4' -trifluoromethyl-5-(4-trill uorome
enoxy) - bi phenyl -3-yl]- pentanoic acid 20
e @erpound was prepared in 73 %yield

F(c). WD 2007/ 124394PCT/ US2007/ 067039
: R (400 MHz, CDC13): 3 7.80 (br. s, 111),
.60 (m 111), 7.52 (m 1H), 7.33 (m 2H)

7.2-7.1 (m 3H), 5.93 (br. s, 1H), 3.65 (hr. s,

e ¢ ipigad w6 brspta g L bpp e 2 Ry iy -
trifludSfethMiphndxx ptiphanyB3-yl]- 4-metfhle-pentanmc acid fne:]hgi]eslte; (prepared
in Exgl}lplgltgplpé) #,3 d’?%é%?‘ﬁﬁﬁ“y Itarqlg:rw} _upder the % difions desébed in

10 Exanmple ¥} seepidy! - pent anoic acid
a)2-[4t-Chloro-5-(2,5-bis-trifluoronethyl-phenyl a

m no) - 3Ltrifluoromethyl- 15

b) baqb@nsmdtawnmgfgm' -HefifhidsifedgisiphaiyRyy]-4-
ster The title conmpound was prepared in 35 %
‘“eth!/"r@l“@“f’lc&ﬁi‘b (4' -chl oro-5-

The title compound was prepared in 45% yield from 2-[5-(3,5-difluoro-phenoxy)-3',5'-

15 bis-rifluoromethyl-biphenyl-3-y1]-4-methyl-pentanoic acid methyl ester under the
conditions described in Example 15, step (h).
'H-NMR (400 MHz, CD;CI): § 7.95 (s, 2H), 7.88 (s, 1H), 7.36 (s, 1H), 7.17 (d, 2H),
6.59-6.51 (m, 3H), 2.64 (s, 2I) 2.07-1.98 (m, 1H), 1.78- 1.71 (m, 1H), 1.59-1.53 (m, 1H),
0.95 (d, 6H).

20
Example 37
2-[5-(3,5-Bis-triflnoromethyl-phenylamine)-4'-chloro-3'-triflucromethyl-biphenyl-3-
vil-4-methyl-pentanoic acid
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20

20
trifluoronet hanesul fonyl oxy-3'-trifluoronethyl-b
23-y1) - 4-nmet hyl - pentanoi ¢ acid nethyl ester

“/ang/%%%? i s-(trifluoronethyl)aniline under {{{g2007/067039
condi tions described in Exanple 37, step (13).

WO 2007/ 124394PCT/ US2007/ 067039 5

b)2-[4' -Chl oro-5-(2,5-bis-trifluoronethyl-phenyl a
Fm no) -F3Ltri fl uor onet hyl -

hiphemyl - 3-y1] - 4- et hyl - pentanoic acid The title

T

i d]fmet hyl ester under the conditions
d Pn Exanple 37, step (c). 101H NMR (400
67.83 (br s, 111), 7.69 (d, 1H),
, 7.57 (m 2H), 7.19 (m 3H), 6.31
LWL F 3.75 (br. s, 1H), 1.98 (m 1H), 1.76
(m 1) ¢11.54 (m 1H), 0.93 (br, s, 611). Mass
spectF nf(ESI+, nmz): 598, 600 (M+tH) Exanple 40
15
2450FIuoro-53é2,5-bis-trifluoronethyl-phenylanino 7
a) ) Zg4-Chlore-fribneromethanesifonyloxy3'-triffuoromethyl-biphenyl-3-
1)-4-Ylettivi 3 i cid
¥ a)Z}?ggﬁ%Pﬁgﬁgggﬁéﬁﬁf Sgronethanesulfenyloxy-5Ltr
i fl uoronet hyl - bi phenyl 20
-3-yl)-4-nethyl -pentanoic acid nethyl ester The
title gonpound was prepared in 91%vyield from
. 2-(3'[-fl'uor o- 5- hydr oxy-5" -

afFFr

Trifluoromethanesulphonic anhydride (93 pl., 0.57 mmol) was added dropwise to

a stirred solution of 2—(4'-ch10r0-5-hydroxy—3'-ﬂiﬂuoro;nethyl—biphenyl-?:—yl)-4-methyl—
pentanoic acid methyl ester (prepared in Example A)(150 mg, 0.38 mmol) and pyridine
(88 uL, 1.1 mmol) in DCM (3 mL) at 0 °C. The reaction was warmed to room
temperature and stirred for 1 h, then IM hydrochloric acid was added. The organic layer
was filtered through a polytetrafluoroethylene (PTFE) frit and concentrated in vacuo to
give the title compound (205 mg, 100%) as an orange oil.

b) 2-[5-(3,S-Bis-triﬂuoromethyl—phenylan‘iino)-zl'-chlor0—3‘-triﬂuoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester.
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5
trifluoronethyl-biphenyl -3-y1)-4-net hyl - pent anoi c
thyl ester (prepared in Exanple B)

‘Wn?ﬁzﬂggﬁdltlons descri bed in Exanple 37, SFQQQ%%Y¢W””9

1H NMR (400 MHz, CDC13): 67.58; (s, 1H), 7.53 (m

1H), 7.44 (dm 1H, J=9.1Hz), 7.39 (m 1H), 7.36,

(m 1H), 7.33 (m 1H), 3.78 (m 1H), 3.70 (s,

.03 (m 1H), 1.71 (m 1H), 1.49 (m 1H),

l, 611, J= 6.8Hz). 10 Db)
-5-(2,5-bis-trifluoronethyl-phenylamn
trlf uor onet hyl bi phenyl - 3-y11- 4- net hyl - pent a
3 g hyl ester 15 The title conpound
parBd In 100 %yield from2-(5 -fluoro-5-
r on®®t hanesul f onyl oxy-3-trifl uoromet hyl - bi p
henyl 3-yl)-4-net hyl - pentanoi c acid nmethyl ester
b|s (trifluoromethypaniline under the
conaky Fdescribed in Exanple 37, step (b). 20

©) _ & FF . . .
2-15' “'Fl uoro-5- (2, 5-bis-trifl uoromethyl - phenyl an
no) - 34ri fl uoronmet hyl bi phenyl - 3-y11- 4- net hyl - pent a
noi ¢ i d The title conpound was prepared in 42

A mn%m? Iogf 24'*FP18FH 5 mﬂuoromethangé?ﬂfonyloxy—?) —tr?ﬂuo?omethyl -biphenyl-3-

y})-4-&4&yr Hntiabi@abid (ot it ictig lfngttprc%ﬁbhyj 5@!}6{%111@{&{&%1)
- -trlfluoroneth | - bi phenyl- -y(%@ nmet hyl
amhn%ﬁ&l@ §d7 e, ﬁ%f%lmlfefékltf@ﬂd%’eﬁem&t el Qne> (2 5

mg, 0@@%@&6&%{ i@rt@&?@oﬁnﬁg | 185139%%1'%'} @3 5'-“@,% 1&11419@ and
toluenf:(gl m}p.wvas s,t1r13>g upger n;;q})wavp g@dlgtmn ag pqq °C Er 31 10brin.gthe
mlxtulgel'\l)'as ARl wﬁtﬁkm&éﬂle 59 3 9, %za(sﬁ@d véh'ﬂ‘) 1Mhd m%gé-fd brine (10
55 (m 6H); Mass spe rum
mL), ¢ﬁe£)(Mg§§@ fqmﬁfrafeé IWH@P@ putified by flash column
ogfa ér-pe l e
s LB 1O el
powdqré & &) dMass Spectrum (ESI, m/z): 610 612 {M-H).

c) 2-[5-(3,5-Bis-trifluoromethyl-phenylamino)-4'-chlore-3'-trifluoromethy
I-biphenyl-3-yl]-4-methyl-pentanoic acid. '

A mixture of 2-[5-(3,5-bis-trifluoromethyl-phenylamino)-4'-chloro-3"-triftuoromethyl-
biphenyl-3-yi]-4-methyl-pentanoic acid methyl ester (10 mg, 0.02 mmol), THF (0.6 mlL),
10% aq. LiOH (0.2 mL) and MeOH (0.6 mL) was stirred at 30 °C for 3 h. The solution
was concentrated and the residue was diluted with H>O (1 mL) and then acidified with
concentrated (conc) HCL. The aqueous solution was extracted with DCM (3x 1 mL) and
the organic layers were filtered through PTFE filter. The solution was concentrated in
vacuo to give a solid residue. The solid was purified using reverse phase preparative
HPLC(MeCN, H:z0) to afford the title compound (3 mg, 30%). Mass spectrum (m/z,
EST) 598, 600 (M+H).
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10 _
a) 2- W Fl uoro-5-(4-fluoro-2-trifluoronethyl - phenyl
wo ag¥/ifygs31-tri fl uoronet hyl - _ _ PCT/US2007/067039
bi phenyl - 3-y1] - 4- et hyl - pent anoi ¢ aci d net hyl
ester 15 The title conmpound was prepared in 100
%yield from2-(5"-fl uoro-5-
trifluoromethanesul fonyl oxy-31-trifl uoromethyl - bi
5  Exanmgfed§ 1- 3-y1l) - 4- net hyl - pent anoi ¢ aci d mat hyl ester

2o SRRyl R PRt b S oo

biphagyhdiyl]Homsthybpartripdcadidh Exanpl e 37 st ep (b). 20
b) 2- W Fl uor o- 5- (4-fl uoro-2-trifl uoronethyl - phenyl
am no) -31-trifl yoronet hyl -

)i phenyl - 3-y1] et hyl - pentanoic acid The title
ouFd was rep(?‘['ed in 82 %ield from

5- (-7 1 uom 2-

uor Qnethyl sphenyl am no) -3' -trifl uoronet hyl -b

i penyl- 3-y1] - 4- net hyl - pent anoi ¢ aci d net hyl

estfer ung the conditions described in Exanple
37, step 5 1H NWR (400 MHz, CDC13): 87.54
(hr s, 1 41-7.29 (m 4H), 7.18-7.02 (m 4H),
594(br , 3.75 (1H), 1.99 (1H), 1.73
(1H), 0.93 (6H); Mass spectrum (ES1,

rn/z): 532 (MH—I) Exanpl e 42 10
10 a) _é\o/%?ﬁll ]?)}r‘tg 6@) thS v -Itrgﬁll%{{lgf | tﬁ%ﬁgﬁtyﬂﬁx&}:"um l%rggl)ethyl-
blphehgrﬂ-:i 41 nBhbilyPpéitaiid Scid@ficthyl ester
a) 245" - Fl uor o-5- (3, 5-bi s-trifluoronet hyl phenyl am
no) - 31-trifluoronethyl- 15
¢ bi phenyl - 3-y1 et hyl pent anoi e acid net hyl
e compound was prepared in 97 %
5y T huor o- 5-

Cl F

The title compound was prepared in 28 % yield from 2-(4'-chloro-5-
trifluoromethanesulfonyloxy-3'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanocic acid

15 methyl ester and 3-fluoro-5-(trifluoromethyl)aniline under the conditions described in
Example 37, step (b). Mass spectrum (ES-, m/z): 560, 562 (M-H);

1)) 4-Methyl-2-[4'-trifluoromethyl-5-(4-tr ifluoromethyl-phenoxy)-biphenyl-3-yl] -
pentanoic acid

20 The title compound was prepared in 73 % yield from 2-[4'-chloro-5-(3-fluoro-5-
trifluoromethyl-phenylamino)-3'-trifluoromethyl-biphenyl-3-yl|-4-methyl-pentanoic acid

methyl ester under the conditions described in Example 37, step (c).
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15

20

20
trifluoronethanesul fonyl oxy-3'-trifluoronethyl-b

5.3- Y1) - 4- met hyl - pentanoi ¢ acid neth

Wo?gﬁg%é?ﬁd in Exanple 40, step (0)))and ¥'kTE§£0%067639

3,5-bis-(trifluoronethypaniline under the

condi tions described in Exanple 37, step (b).

b) 2- W Fl uor o- 5- (3, 5-bi s-trifluoronethyl -pli enyl at
1H-NMRIE$)(}O$V:1LH£, (jl)‘ldmiﬁ m.ﬂethﬂilyé, 18), 5.68 (m, 1H), _7.32 grnh;, 1H), 7.|33 (m,

i.phenyl- 3- - 4- net - pent aQoi c _aci etitle
280, LR Fae L g B 65 A S5 D! 172 (. 119, 1.5
m, 124.50.9¢ (bt Qr 641)D ABasB sfeb@irh {4V ayHnRighydo-Rheny! am no)
( ?thri¢luorgnethyﬁ?biphgiyi-éayl]-4-nethyl-pentan

oic acid nmethyl ester under the conditions
Exafhig@9 1 bed in Exanple 37, step (c). 1H NMR (400

. : CDC%%; 3.7.56 (%5%3 7.44-7.35 (m 4H), 7.32 :
2-[4(rlorp43y(2,5gbig-priflugypmethyb phenylappino)-3'-toifuprppethyl-bighenyl-3-
y;]_4_(,ﬂdfhyl,p;n§§0ﬁlakm, 0.92 (1H); Mass spectrum (ESI,

mz): 582 (MtH) Exanple 43

245- (3%-Bi $-trifluoronet hyl - phenyl am no)-3",51-b

cs-triflugroret hyl - bi phenyl1-3-y1]- 15
4-Het hyl Jpenganoi ¢ aci d
Ay T 2- (5-trifl uoronmet hanesul f0O1llyl Oxy-3',5

1 i fOuor onet hyl - bi phenyl - 3-y1) - pent anoi ¢
et hyl ester Fr The title conmpound was
ed in 95 %yield from
nony-S',S'-bis-

a) 2-[4'-Chloro-5-(2,5-bis-triflnoromethyl-phenylamino)-3*-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester

CF, H
N OMe
(7
CF, O
CF, -
: Ci

The title compound was prepared in 35 % yield from 2-(4'-chloro-5-
trifluoromethanesulfonyloxy-3"-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester and 2,5-bis-(trifluoromethyl)aniline under the conditions described in

Example 37, step (b).
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105 WO 2007/ 124394PCT/ US2007/ 067039 5
trifluoronethyl-biphenyl-3-yl)-4-nethyl-pentanoic

wo 36ohhs5RL Nyl ester (prepared in Exanpl e C) p&Rg@borios030
the conditions described in Exanple 37, step
(a)). 1H NWR (400 MHz, CDC13): 51H NWMR (400 MHz,
CD3Cl): 5 7.96 (s, 2H), 7.94 (s, 1H), 7.55 (m
111), 7.38 (m 2H), 3.80 (t, 1H), 3.71 (s, 3H

b) 2. B'{GhlorbISHR,5-Bis-fifhgorpmitiy]-phendBanfing -3 Hiiflubrofrkthyl-

blph‘%?’kié’ %mgg'ﬂ gerfta?‘}"f %‘E onet hyl - phenyl am no) - 31, 51
The trt]blcSmpwunﬂ was przpatdinl 86 % yicld from 2-[4'-chloro-5-(2,5-bis-

e e T R 01 i i

methyliegtbiuinkieah? dondiriohy desctitielh in Example 37, step (c).
[ 0 sul f onyl 1,5 -bis i fl uoraone
MR OB DL LR AT Gob B & T £33 o 77 28,
7.19 @«stagﬁ 6310b3s, PHRI3STSL(B. Ellmgrpw@ﬁlm? ang () eFYNGR (1, 1H),
he conditions describ e 37, step (b).
0.93 (3165 Wass BRGT (EF1 8Y O Etnghe ORERY | am noy -3, F.
bis-trilluoronethyl- 20
bi phenyl - 3-y11. 4. et hyl - pentanOi c acid The title
ExamgéHbund was prepared in 66%yield from
25" «(35lige H;H&ﬁ Byt -3'-trifl hyl-biphenyl-3-
[ -g‘ﬁért( 3 ém‘sﬁiéss_riﬂdo ﬂrﬁﬁ{e %‘laﬂ%l:;ognetrﬁyuo_rgﬁngt gn?llf enyl-3
YH‘lﬂvﬂp’new%ﬂﬂyﬂmﬁentan0|c aC|d met hyl ester under
the conditjons described in Exanple 37, step (c).

a) 2-(3'-Fluoro-5-trifluoromethanesulfonylexy-5'-trifluoromethyl-biphenyl
-3-yl)-4-methyl-pentanoic acid methyl ester

The title compound was prepared in 91% yield from 2-(3'-fluoro-5-hydroxy-5'-
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111- NVR (400 MHz, CD3Cl): 8 7.95 (s, 211), 7.88
(s, 1H), 7.44 (s, 211), 7.39 (s, 111), 7.25 25(d,

\VO%H%A%%&?3 7.22 (m 211), 6.17 (s 111), ﬁ&

1.62 1. 52 (n] 1H), 0.95 (d 6FD Exanple 44

245-(2,5-13is-trifluoronethyl -phenyl am no)-3"', 51-

bi s-trifluoronethyl -bi phenyl-3-y1l- WO
triflu@@iethy BUBRRIEI; D HSROBYI6FERBO adid methyl ester (prepared in

Exalgylgi%“%%’ ent i Cﬂ?ﬁ%ﬁ?ﬁd’ét‘fﬁwpbﬁé’niﬂ%ﬁ) nco-3', 5L

1H- NMIS(AII)OMH#OJI)D]H?IEKWBS G, lH) 7.53 (m 1H), 7.44 (dm lH J=9.1Hz),
i phenyl - 3-y11- 4- net entali0ic acid

h
739 GROBD 4 (nALD. 154 (i WD GLre 1B 75 oDt tm. 30961 71
(m, ml)eJMJD (o, o), $-0a%E erl, 726 8Prm)

trifl uoronethanesulfonyloxy 3,5 -bis-trifluoroin
et hyl - bi pheny1-3-yl)-pentanoi c acid nmet hyl

b) eSi ?5' F(lﬂfrﬁ-@atlﬁ%lé ﬂlmgﬂhﬁvﬂﬁheﬁfa n(‘)‘@ -éﬁﬂﬁoromethyl—

-bis-trifiuoronethyl-an ne-un
blph%’haw!lr‘bmthabn@rtam@ja%n@ﬂwﬁpﬁt@r 37, st ep (b).

CF, H
N OMe
SR
CF, O
F CF,

The title compound was prepared in 100 % yield from 2~(5'-fluoro-5-
trifluoromethanesulfonyloxy-3'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester and 2,5-bis-(trifluoromethyl)aniline under the conditions described in

Example 37, step (b).

c) 2—[S'—Fluoro—5-(2,S-bis-triﬂuoromethy1~phenylamino)-3 “triffuoromethyl-
biphenyl-3-yl]-4-methyl-pentancic acid _ _

The title compound was prepared in 42 % yield from 2-[5"-fluoro-5-(2,5-bis-
trifluoromethyl-phenylamino)-3'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid
methyl ester under the conditions described in Example 37, step (c).

"H-NMR (400 MHz, CDCL): & 7.70 (d, 1H), 7.58 (m, 2H), 7.42 (d, 1H), 7.32 (d, 1H),
7.20 (m ,3H), 6.31 (br s, 1H), 3.75 (m, 1H), 1.98 (m, 1H), 1.75 (m, 1H), 1.55 (m, 111),
0.93 (m, 6H); Mass spectrum (ESI, m/z): 582 (M+H)
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b) 215- (2, 5-Bi s-trifluoronethyl - phenyl am no)-3', 5L
bis-trifluoronethyl -
-3-3,11-4-net hyl -pentanoic acid The title
Wock:}g%gun% was prepared in 40%yield from P00 067039
2-15-(2,5-bis-trifluoronethyl- 20
phenyl am no)-3"',5" -bis-trifluoronethyl-bi phenyl-3
-y1l1l- 4- et hyl - pentanoi ¢ acid nethyl ester under
5  Examplk 4¢ondi tions described in Exanple 37, step (c).
00 MHz, CD3C1) 96 (s, 211 7.88
28" “Offﬁé-ﬂuﬂrﬁ f(@uﬂwhﬁ Pheqylwmok%tn op@nqthyl-
b]ph&lﬁl-ﬁ-yi]—t?-ineﬁﬁd-plﬂtﬂnmc Qeidd (s, 1H), 3.76 (t, 1H),
2.04-2.00 (m 1H), 1.78-1.71 (m 1H) VO
2007/ 124394PCT/ US20071067039 51.61-1.54 (m 1H),
A"~ Exanpl e 45
ar oy tri fluoronet hyl - phenyl am no)-3',5
| t]f or orret hyl - bi phenyl - 3-
F - 4-wnpthylQ pent anoi c acid
a)2-[5-(4-Fluoro-2-trifluoronethyl - phenyl am no) -3
", 5Lbi rifluoronethyl -
[ ] gl] 4- et hyl - pent anoi ¢ aci d net hyl
ester The §tle conmpound was prepared in 46%
yield from4-nethyl-2-(5-
trifl uoromethanesul f onyl oxy-31, 5Lbi s-trifl uoronet
o2 h9*[5W@m[*ﬂuw)}mmmeﬁhymeﬂyﬁﬂumBhﬁhﬂlﬁﬁrbﬁéthyl-

blllh‘-ﬁl? f‘ﬁ@ r4e[q§ﬂ1?]hﬁ$q%u 0 fcoz}%fﬁ')‘;ﬁ't Egs érlapeaﬂ g der the

condi tions described in Exanple 37, step (b).

15 The title compound was prepared in 100 % yield from 2-(5'-fluoro-5-
triﬂuoromethanesulfohyloxy—3'—triﬂuoromethyl—biphe‘nyl-3 -yl)-4-methyl-pentanoic acid
methyl ester (prepared in Example 40, step (a)) and 4-fluoro-2-(frifluoromethyl)aniline
under the conditions described in Example 37, step (b).

20 b 2—{5'-Flu0r0~5-(4-1]11or0-2~triﬂuoromethyl~phenylamin0)-3'-triﬂuoromethyl—
biphenyl-3-yl]-4-methyl-pentanoic acid
The title compound was prepared in 82 %yield from 2-[5'-fluoro-5 -(4-fluoro-2-
trifluoromethyl-phenylamino)-3'-trifluoromethyl-biphenyl-3 -yl]-4-methyl-pentanoic acid

methyl ester under the conditions described in Example 37, step (c).
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b) 2-[5-(4-Fluoro-2-trifluoronethyl-phenyl am no)-3
, bLbi s-trifluoronethyl- W 2007/124394

7/ 067039 5
wobzl pﬁ@%%l) 3-y1] - 4met hyl - pentanoi ¢ acid ThECTUF}R7 067039

conmpound was prepared in 83%yield from
245- (4-fluoro-2-trifluoronet hyl phenyl am no)-3"',51
-bi s-trifluoronethyl-bi phenyl-3-yl]-4-nethyl-pent

TH-NMYO (400 ALrrA K - |4 i@
s TNBIOURORGILA (RS 7 S REL, HDIRI1-Y28 B2A8) F.AR®? gyt
5.94 thriﬁ 1B ey .8 P n@ﬁ) (1373 (ML 1,56 71186 008 (6H)H)Mass spectrum
(ESIZH/%TSZZg@H&YT] 211), 7.16-7.06 10(m 4H), 5.96 (s,
2.05-1.96 (m 111), 1.74-1.67
(m 111), 61 1 53 (m 1H), 0.94 (d, 611).

Exa @lee 46 ( R)
45-(2,5-Bi s-trifluoronethyl-phenylam no)4' -trifl

10 2] 5'-lf(l}pq;'n-ét(ﬁ,)ﬂ-blbtrﬂmuy@e@yymienymﬁnﬂn)fﬁé{bhﬂhexpmﬂqhbiphenyl~3-

1 4<'i‘|§dt
yF lqijgnz %1)%9(_:1 "-trifluoronethyl-bi phenyl-3-yl)-a
cetlc aC|d

H
F,C N OH
O (J T
CF,

F CF,

a) 2-[5'-Fluoro-5-(3,5-bis-triftuoromethyl-phenylamine)-3'-trificoromethyl-
15 biphenyl-3-yl}-4-methyl-pentanoic acid methyi ester

H
F,C N OMe
[Sase
CF, O
F7 CF,

The title compound was prepared in 97 % yield from 2-(5'-fluoro-5-

20 triﬂuoromethanesulfonyloxy—3'—triﬂuoromethyl—biphenyl-B-yl)—4—methyl—pentan0ic acid
methyl ester (prepared in Example 40, step (2)))and 3,5-bis-(trifluoromethyl)aniline
under the conditions described in Example 37, step (b).

b) 2- [5'-F]u0ro—5—(3,Snbis—triﬂuoromethyl—phenylamino)—3‘~triﬂuoromethyl-
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CF 3 To a solution of
(5-benzyl oxy-4'-trifluoronethyl-biphenyl-3-yl)-ac
W%O%ngsgit hyl ester (120g, 0.29 nol) in THF (1.2
was added water (240 niL), L10H. H20 (16 B§T/F2®2/067039
nol) and the resultingm xture was stirred at room
tenperature for 16 h. The solution was filtered
and concentrated in vacuo to renove THF. The
5  bipHeA$ILA-11-3Gnds i s WD 20071124394
P grl LJ%%OO?/%%%S{éng*&ggldg?fl ed to pH 2 by adding
BriswasErepseidin #o ke rid fiohe?- E&hﬂtc&rosh(spaﬁfsl on

mﬂm‘%ﬁﬁ?ﬁiﬁzﬁﬁ"%&é SRR OLb gt (A ey epappic acia
methy} %Sé@f upder the a@ncbtapnaldascdb@bu [Exeniplem&tépo@) (500 ni).

BRI g AN R T AR TR

10 3.78 Elgl)bbmwlaﬂylwlﬂ),lss (1H), 0.92 (1H); Mass spectrum éESI m/z) 582
M+ i fl uoronet hyl - bi phenyl1-3-yl)-acetic aci
J 949% . 10114-NWR (d6-DWVS0): 83.64 (s, 2H), 5 18
(s, 2H), 7.02 (s, 1H), 7.24 (d, 2H), 7.34-7.50
Exa 4 H) 7.81 (d, 2H), 7.89 (d, 2H), 12.25 (bs,
Cal cd for C22H17F303 (M+H) 387. 11, Found
2-15- (3&57Bik-tr1ﬂu0romethyl -phenylamine)-3',5'-bis-trifluorometh l-bh@)/}ren%l_ -yI]-

~ Benz 342- (5-benzyloly-41-trifluoro
s "“’BﬁfHe“? Sli“i‘dacetw |- 150xazol i di n-2-one CF3 20

To a mechanically stirred solution of
(5 benzyl oxy-A 4ri fl uoromet hyl - bi phenyl-3-yl) -
acid{(20.g, 52 mol) in THE (104 InL) at
QA eP'N- net hyl norpholine (NWW) (6.3
el ) @nd trirnethylacetyl chloride (7.0
Dl ) maintaining the interna
e below -70 C. This m xture was stirred
or A5 mnute and O C at | h. The white
fTtered off to receive the anhydride
inthe filTFate 25 which was cool ed back to -78
C. In a separate flask, to a solution of
(R -(+)-4-benzyl-2- oxazolidinone (9.6 g, 54.4
a) nmvlﬁtl)ylnr(s“ihﬂh&-dni&ﬂaﬂ&mfo%nox? 8 §b‘f@t§ﬂﬂﬂ?&ﬂetﬂﬁ%'

hen-—ﬁf'n hexapes, ,

phenyEY %ﬁnfﬂ“ﬁﬁaﬁh’e"‘fﬂi’i‘ﬂ’b@sﬂl terrperature beI ow -70 C

20 and stirred at -78 Cfor 45 min. This netal at ed
chiral auxiliary was cannul ated to the anhydride
at -78|C and warned to O C over 1.5h. The

¥g m xture was stirred

The title compound was prepared in 95 % yield from 2-(5-hydroxy—3',5‘;bz's-
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WD 2007/ 124394PCT/ US2007/ 067039 5 further at 0 C
for 30 mnute and quenched by addi ng excess
d aqueous NHACL solution. The sol ution
WO R T th Bt OAC (200 nth) and the AIGIAMRZW7067039
phase was washed with saturated aqueous NaHCO3
solution (3 x 100 nm.) and brine (2 x 100 nlL). The
sol ution was dried over I\/gSO4 and the sol vent vvas

mﬂwmaﬂgﬂLbipﬁeﬂWQW Hégly% ﬁ%‘*ﬁﬁ 13 V\%’r (’%81’ 337?

CO silica colum romat o
Exa le gm(lc,tz ;acogqh 19@ described in Example 37 step (a))

N‘Mﬁ f - bi ph
PR PRESHIONS) e E LT %bt@f(s, 1n),
7.55 élai T, 7-3$HmR) ( THOL3)H), fBﬂZ(s]ﬁ—I)( 201 (LB, 1.3 %&3 1H), 1.49
(m, 1@3%941@)6%)4 19 (m 2H), 4.35 (q, 2H), 4.69 (m
(s, 2H), 7.04-7.46 (m 13H), 7.67 (s,
4H) ; Cal cd for C32H26F3N04 ( MtH) 546. 18, Found

546
b) Ot S s miuoromethyl phenslaming) 3 - isciFigHeompethydi
blphmyhﬁl]at—y@hynpmmb agi@ Iiiiethyl ester
The ffe RB¥ s Q8B Rp LAk T £3E Pi1d som 4ty o500 OF ! €SS

mﬂummemzr;cm&mo@sbseawhﬂwﬂethﬁrmﬁﬂehgqrsgmbm&m{e' 8#3

Thoxazol.i di n- 2-one :
metnff By f‘%dwa‘”?/gffﬁie TR ARfingndsripe Sndgienadesibed in
Exangiel3 ystep@danet hyl disilazide (NaHVDS) (1 Min THF
solution, 12.11 nL, 12.11 nmol), drop-w se,
mai ntai ning the internal tenperature below -75 C.
Fdhe resulti ed 25 solution was stirred at -78

OIN3O iyt @s. To this was added
netihyl propene (4.44 nL, 44 mol)
g the tenperature below -75 C. Wen the
was at near conpletion, the system
green. At this point t he dry-ice bath
v flenoved and replaced with wet-ice
ohpl eted the addition. The reaction
m xture was stirred further at 0 Cfor 30 mn and

guenched wi th saturated

¢) 2-{5—(3,S-Bis-triﬂuuromethyl—phenylamino)—S',5'-bis-triﬂu0r0methy]—
biphenyl-3-yl]-4-methyl-pentanoic acid

The title compound was prepared in 66% yield from 2-[5-(3,5-bis-triftuoromethyl-
phenylamino)-3',5'—bz's—triﬂuoromeﬂlyl-biphenyl-3 -yl}-4-methyl-pentanoic acid methyl
ester under the conditions described in Example 37, step (c).

"H-NMR (400 MHz, CD;Cl): § 7.95 (s, 2H), 7.88 (s, 1H), 7.44 (s, 2H), 7.39 (s, 1H), 7.25
(d, 1H), 7.23-7.22 (m, 2H), 6.17 (s, TH), 3.76 (t, 1H), 2.05-1.98 (m, 1H), 1.79-1.72 (m,
1H), 1.62-1.52 (m, 1H), 0.95 (d, 6H).

Example 44
2- [5—(2,5-Bis-triﬂuoromethyl—phenylamino)-B',5'—bis-triﬂuoromethyl—biphenyl—3-yl]-
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WD 2007/ 124394P02/ US2007/ 067039 5 aqueous N LICl

solution. The systemwas diluted with Et OAC (100
wdkoh7,#85h,t he organi ¢ phase was washed with

saturatéd aqueous NaHCO3 sol ution (3 x 50 PCHUSNE/067039

dried (MgSH). Sol vent was renoved in vacuo and

the crude m xture was purified by MO silica ge

colum to yield
5 4-méthpbpohyarod- de?d ( 5- benzyl oxy-41-trifl uoronethyl -bip
henyl - 3-y1) -
4-met hyl - pent - 4- enoyl koxazol i di n-2-one ( 6.3 g,
-NVR (CDCI 3): 8 L80 (s, 3H), 2.46
2045 (dd, 111), 3.05 (dd, 111), 3.32
, .08 (m 211), 4.59 (m 111), 4.80 (d,
, 58 (& 2H), 5.48 (dd, 111), 7.11 (d, 211),
FSl7.21-7,49 (m 1111), 7.67 (s, 411); Calcd for
3N04 (M+H) 600. 23, Found 600. 3.
3% 7a 12- (5-hydroxy-4'-trifluoronethyl-biph
enyl- 3- ¢I) - 4- et hyl - 15
pent anoyl'i - oxazol i di n- 2- one CF3 To a solution

of
4-benzyl-342-(5-benzyl oxy-4'-trifluomet hyl - bi phe
2) ); g?@'}éﬁ“@'ﬂ'—lmﬁV!ﬂlYEDhenylamin0)-3',5'-bis—triﬂuor0methy1_

bi 8-yt s dgdin-2-0ne (6.7 g, 11 2 mmol
iy oS PP Sl Byt c’(670 ng,mnl)o)w

in MeOH (150 nL) was ad
. % . The bl ack suspensi on was hydrogenat ed at
' H45 psi~—0Ower ni ght .
N O

10 F

The title compound was prepared in 39% yield from 4-methyl—2-(5—

h‘iﬂuoromethanesulfenyloxy—S’,5‘-bis-triﬂubromethyl—biphenyl-3-yl)-pentanoic acid

methyl ester (prepared in Example 43, step (a))and 2,5-bis-triflucromethyl-aniline under
15 the conditions described in Example 37, step (b).

b) 2—[5—(2,5—Bis-triflu0r0methyl—phenylamino)—3 ',5‘-bis-triﬂuoromethyl-
biphenyl-3-yl] -4-methyl-pentanoic acid
The title compound was prepared in 40% yield from 2—[5-(2,5-bis—triﬂuoromethy1—

20 phenylamino)—3',5'-bis—tﬂﬂuorornethyl—biphenyl~3 -y1}-4-methyl-pentanoic acid methyl
ester under the conditions described in Example 37, step (c).
"H-NMR (400 MHz, CDsCl): 6 7.96 (s, 2H), 7.88 (s, 1H), 7.71 (d, 1H), 7.61 (s, 1H), 7.25
(s, 3H), 7.21 (d, 1H), 6.35 (s, 1H), 3.76 (t, 1H), 2.04-2.00 (m, 1H), 1.78-1.71 (m, 1H),
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The m xture was filtered through celite and the
sol vent was remved in vacuo to obtain relatively

W0 F124304
4- benzyl 342- (5- hydroxy-41-trifl uor onet hyl G/ H3e47/667039
yl -3-y1)-4-nmet hylpent anoyl i - oxazol i di n-2-011e
(5.4 g, 93 %9. 25111-NMR (CDCI3): 30.94 (d, 3H)
0.98 (d, 311), 1.54 (m 1H), 1.74 (m 111), 2.12

Lo}¢InA4 (b H),D.969d (i), 1H), 3.36 (dd, 111), 4.11 (m
2H), 4.62 (m 1H), 5.25 (t, 111), 6.97 (m 2H)
7.21-7.37 (m 611), 7.67 (s, 4H); Calcd for

EkammEH58F3hD4 (M+rH) 512.20, Found 512. 3.

nethanesulfonlc aci d

2 [5_? B’“(oﬁo' Yaromethyd-phenydamning)- -fie>-Disctaifloorpnidthyl-bijfhenyl-3-
y11-4aﬁaﬁyn12e4,mm sl / US2007/ 067039

53-net hyl -butyl1-4t-trifl uOronet hyl - bi phenyl - 3-y1
ester CF3 To a sol ution of
4-belflyl-3-12-(5-hydroxy4' -ttifl uoronethyl-biphe
et hyl - 10 pent anoyl koxazoli di n- 2- one
.6 muol) in dichloronethane (170 nL) was
Fip®H(15. 0 nL). The system was cool ed
is cold solution was added

»;'ntalnlng the internal tenperature bel ow
gtirred for further 0 5 h at 0 C. This

[ Xt ure was poured to a mxture of 1 N
HC1F( 100 Fng), and wet-ice (25 g) and stirred for

0.5 h. The

a) 2—[5~(4-Fluoro—2—triﬂuoromethy]-phenylamino)-S',5'-bis—triﬂuor0methyl—
biphenyl-3-yl}-4-methyl-pentanoic acid methyl ester

The title compound was prepared in 46% yield from 4-methyl-2-(5-
h'iﬂuoromethanesulfonyloxyﬁ’,5’-bis-triﬂuoromethy1~biphenyl—3-yI)—pentanoic acid
methyl ester (prepared in Exampie 43, step (a))and 4-fluoro-2-trifluoromethyl-aniline
under the conditions described in Example 37, step (b).

i}] 2-[5-(4-Fluoro-2-triflu oromethyl-phenylamino)-3',5 "-bis-trifluoromethyl-
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15 aqueous | ayer was extracted with
Wﬁ%&ﬁhg&gﬂethane (2 x 100 nL). Conbined fractions
ed with water (2 x 100 nl), saturgat
aqueous NaHCO3 solution (2 x 100 nL), and br?QEMUMMﬂmg
(2 x 100 nth). The organics were dried (MySH)
and concentrated in vacuo to receive a reddi sh

ind Qi i C s purified by I SCO col um
’ Epkjg?%ﬁ‘g%%%%%@%?&gv%me ’
ettitle fcpmprund wet hpesuinfani loth 2-[5-(4- -
phef1 iq]rii: S -,gg%}z_ﬁ_}b?g - 0X0- OX a)ggla ?}13 iglnze [53€4c%11r0506%"§7ﬂ‘£°§wglﬂ'
“thyl - 50 u.g/ tugromethyl-bipbenyirtylyt-misthphgnishoid ayd methyl
estergrtder thé Sshdiion SdG ribed bk %ﬁ]@?%ggp( (%5_30.12% ( d,2 i g|) ,

lﬂ‘wﬁ%ﬂ@éggﬁ% 3027 9&?;,02%1)%&7(5( 148, 7.3Hy 33 o, 24D M1 6-7.06

10 (m, 4D15.96 &, ), 61 (LD 2 (3- t H). 7,20-7.38°(m
1 7;4), & )(mmgﬁoﬁ;]ﬁ’éao?c%’%f(g"r ‘%%dﬁﬁp%ﬁas@z,m%l.ss (m,
.04 @Dround 644. 2. 25 |
04- Benzyl- 3-{245-(2,5-bis-trifluorotnethyl - phenyl

arm no) 41-trifl uoronet hyl -
Em'%P‘lg}“‘?gnyl-3-y04-m=:thy|-pentanoyo-oxazolidin-2-one

(R) O Bisl RS 52007/ 067039 5 CF3  To a
5 4 gf)Plsﬁti on of t ??ﬁﬁ%eﬁg%ﬁ'% '348'1“?%\‘1‘}1’ emgeyhbiphenyl-3-yl]-
“medy]-pentapgip acid - 2- oxo- oxazol i di ne- 3-
carbonyl)-3-net hyl -butyl]-4"-trifluoronethyl-biph
ster (4.84 g, 7.53 mmol) in toluene
in_a sealed tube was added 2,5-bis- 10
PHyI-phenyIanine (1.42 inL, 9.04

, 075 rnnol), Pd(OAc)2 (169 ng, 0.75

nd KOBu (7.53 nil, of 1.0 Msolution in
.53 Mol ). The reaction m xture was heated
to 126sC for 1 h. To this was added anot her
portion each of

[ 1, 11bi napht hal enyl-2-yl -di -tert-butyl phosphane

a)  (BByxy-ATEiNEGoMmet 3P 0. 75 nmol )

and KOXBu (3.77 mi fgd g@%”.’é"’ﬁ*’?@‘i“ﬁ??‘iﬁ in THF,
[::1§é§7 mmol ) and heated for further | h. The system

0wl eth +t©Hr oom t enper at ure and quenched by

ddi t fon of water. The mi xture was extracted
OAc (3 x 50 nmL). The organi c phase was
washegw t h sat urat ed NaHCO3 sol ution and brine.

g’ﬂ nic fraction was dried (Na2SO»4) and
concewtrated in vacuo. The crude m xture was
purified by 1SCO col um chromat ography to obtain.
4-benzyl-3-{2-[5-(2, 5-

20

To a solution of (5 —benzyloxy-4'—hiﬂuoromethyl—biphenyl—3

-yD)-acetic acid ethvl est
(120 g, vl ester

0.29 mol) in THF (1.2 L) was added water (240 mL), LiOH.H,0 (16 g, 0.32 mol)
and the resultingmixture was stitred at room temperature for 16 b, The solution was

filtered and concentrated in vacuo to remove THF. The resulting thick liquid was
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bi s-trifluoronethyl-phenylam no)-41-trifluoroneth

WQAOHIANE 11y 1- 3- y1] - 4- met hyl pent anoy| f - ox azgl,ef)-
2-one (2.32 g, 43%. 'H NMR (CDCL3): 80.97 (é‘%jz&bmm”
3H), 0.99 (d, 3H), 1.56 (m 1H), 1.76 (m 1H),

2.10 (m 1H), 2.78 (dd, 1H), 3.37 (dd, 1H), 4. 14

; 4 1H), 5.28 (t, 1H), 6.32 (s,
a d}%ﬁEﬁl "rozﬁ;»'} %]73_7 ﬁ%@({&ﬁqug%sﬁ@_ sg@gx(nsqnd;bhg whifg, sﬁﬁp(ezmn was
meclgpicklly Gated dorflarat @iﬁ@ﬁf&&%@%ﬁ%&%ﬁg&oggd W%ssrecovered

123..3. R
ofer B 05755318 e 6500 mE e s laprivns hepbeddrom

watet, fitietb@ OBl patld-cokdRRARY H 3z b1 oA iTat Byl - pent anoi ¢
S A 5 et R SR

‘H-NMHORBDMSES): 6348 30, i % () HY QUELMYL; phH /LA o

L
(m, 5{3‘%71‘%1&61%%%&%@ Bil}o Ay [bs30.9H], CAlctigd: R ERBNCANRK D
387.11 oas®bgdi n-2-one (2.55 g, 3.53 mmol ) in THF (15
nm.) was added water (5 niL). The system was cool ed
to 0O C To this cold solution was added Li OH. H20
b (348nP8.3-3-(8: nd..30% H202(1.20 nmL, 10.59
) r.anol Eﬁ? 3a[%cf s :s)b t %? e%r'%tmg'@rf’ 81;%‘1"5 {”rﬂhﬁ‘.‘ylﬁrﬁé)-wbé]s s
oxazoligigz2-pes quenched by adding 1.5 M 10 aqueous
Na2S03 solution (7.06 raL, 10.59 nmol) and
stirred at nomtenperature for 10 mn. The
organi ¢ sol vent was renoved in vacuo. The
resulting | pquid was acidified to pH =2 by addi ng
waqueous \}lep sol ution. The aqueous |ayer was
acted~\.Nh £t OAc (3 x 50 nL) and dried
Xt ure was concentrated in vacuo to

recei & a & ude ure which was purified by
| SCO slilica gel mm chromat ography to yield (
R)

; 5-Bis-trifluoronethyl-phenylam no)-41-tri
f 1 uor g@et hyl - bi phenyl-3-y11-4-net hyl - pentanoic
acid (1.15 g, 58 9. 1IH-NWMR (CDCI 3): 8 0.94 (d,
‘ 611), 1.56 (m 1H), 1.76 (m 1H), 2.00 (m 1H),
To a mhi, e .32 (s, 1H), 7,17-7.29 (m 414),
oame 6“6‘0%%,8&%%30}“%?? B (b2 ey-4 cttiflectomeshyl-biphenyl-3-y1)-
voctic s TALE 2B ek (166133 _F5OHL 984 -
(NMWQEégﬁrﬂg‘isﬁati an of _t&we ef ectﬁo tsgg%gﬁ%%}%%a?mph"lme
e el ;} Vhac %Wémﬁtg@?mtﬁmlllmgg §70 GRS Eradtaining
¢ nteiRBAcBySGAPIBRMASA T Thi TR X Jnhi bition
,of Cox-1 and Cox- Zcéslggé}%h&eﬁ{aﬁé%n%ﬁt rg “tHer 15 minute
and 0 °(egf) 1gr ThrviiesolRbwas il dfbto reieaR ARy A rrate
hich wak QY Cay Chem cal Conpany,” Ann Arbor,
e M, dﬁ%ﬁgc‘% %a?g @a‘ﬁmﬂﬂ%wﬁgiﬂﬁgﬂ OfgR)-(+)-4-benzyl-2-
oxazolidicame {R6 bUer mol) RETIH E1I9RS) 4t C unds,of Jghe. .
hexancs, ISR 44O | Show <5005 | CHt R R asptibd 0 omin
- ,- » 94.4 mol), drop-wise, maintaining the internal temperature below 70
C and stirred at -78 °C for 45 min. This metalated chiral auxiliary was cannulated to the

anhydride at -78 °C and warmed to 0 °C over 1.5h. The resulting mixture was stirred
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30 Screening of the conmpounds of the invention
for rsecretase-nodulating activity WO
WO 12434394 PCT/ US2007/ 067039 5 Screeni Ng MERIS2007/067039
carried out using SKNBE2 cells carrying the APP
695 - wild type, grown in DMVEM NUT-nix F12 (HAM
provi ded by G bc,o0 (cat no. 31330-38) containing
vvlth 1% non- essent i al

furti 4 O] R Tl hed by 3fifing excpwaptursidfowoRe HLCI

am no aci
solufitme Tsesobeioh Rgs Wased ek BRI anﬂgaﬁdnﬁe (ﬁ'ﬁ:ﬁfi‘é’ pifdSe was
ibed in CGtron_ et al (1997) Natu
Was"%gk’}% SIS 459us NeeOy wiufies (bt |6bmbbanddbrine (2 x 100 mL).

he sxdurjoo e driqf OVEIhHgSO}/ BRhOBIRN &/&q’el?éﬁ\%ﬂ(&[ GBS Fhe crude

' ty
matef gk ﬁgﬁ?%%%{sfv%'éﬂmrg?l%ﬁmqhmn@my olislBLRRENY2Y%) of

5 B R %ﬂ{]ﬁg A - .
+betky. 3YM5 oxy) g -tri fI uor onet y{l}q 3 en?!l]-ag?%])d%oue

asa"ﬁ'{‘% acid; (exanple ii) Corrpound 1 WAPP

'y Nﬁfﬁ\{&iﬂc@.lé% 2% (&880, Y2 (ad, 151), 4.19 (m, 280), 4.35 (g, 210, 4.69 (m,

1H), 5.13 (s, 2H1), 7.04-7.46 (m, 13H), 7.67 (s, 4H); Calcd for C32H26F3NO4 (M-+H)

546.18, Found 546.3.

c) '4-Benzyl-3-[2-(S-benzyloxy-4'-triﬂuoromethy]-biphenyl-3-yl)-4-methyl-pent—

4-enoyl]-oxazolidin-2-one

()
ﬁg

To a colorless solution of 4-benzy1—3-[2-(5—benzyloxy—4'—tﬂﬂuoromethyl—biphenyl-&’ -yl)-
acetyl]-oxazolidin-2-one (6.0 g, 11.00 mmol) in dry THF (22 mL) at -78 °C was added
sodium hexamethyl disilazide (N aHMDS) (1 M in THF solution, 12.11 mL, 12.11
mmol), drop-wise, maintaining the internal temperature below —75 °C. The resulting red
solution was stirred at -78 °C for 30 minutes. To this was added 3-bromo-2-methyl
propene (4.44 mL, 44 mmol) maintaining the temperature below —75 °C. When the
addition was at near completion, the system turned to green. At this point the dry-ice bath
was quickly removed and replaced with wet;ice bath and completed the addition. The

reaction mixture was stirred further at 0 °C for 30 min and quenched with saturated
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WAPP SKNBE2 AO 42 % Inhibition at 3 [uM 73 6
0.30 0.29 79 66 0.42 0.20 0.28 0.41 0.50 81
WO 2007/124394 PCT/US2007/067039

aqueous NH,Cl solution. The system was diluted with EtOAC (100 mL) and the organic
phase was washed with saturated aqueous NaHCOs solution (3 x 50 mL) and dried
(MgS04). Solvent was removed in vacuo and the crude mixture was purified by ISCO
silica gel column to yield 4-benzyl-3-[2-(5-b enzyloxy—4'-tﬁﬂuoromethyl—biphenyl—3—yl)-
4-methyl-pent-4-enoyl]-oxazolidin-2-one (6.3 2,95 %). |

'H-NMR (CDCl3): 8 1.80 (s, 3H), 2.46 (dd, 1H), 2.75 (dd, 1H), 3.05 (dd, 1H), 3.32 (dd,
1H), 4.08 (m, 2H), 4.59 (m, 1H), 4.80 (d, 2H), 5.13 (s, 2H), 5.48 (dd, 1H), 7.11 (d, 2H),
7.21-7.49 (m, 1110), 7.67 (s, 4H); Calcd for C36H32F3NO4 (M+H) 600.23, Found 600.3.

d) 4-Benzyl-3-[2~(5-hydroxy-4 '-triﬂuoromethyl-biphenyI—3-yl)~4—methyl~

pentanoyl]-oxazolidin-2-one

ﬁ@

To a solution of 4—benzy1—3-[2—(5—benzyloxy—4’—h’iﬂuoromethyl-biphenyl-S-yl)—4-methy1—
pent-4-enoyl}-oxazolidin-2-one (6.7 g, 11.2 mmol) in MeOH (150 mL) was added 10%
Pd/C (670 mg, 10 w %). The black suspension was hydrogenated at 45-45 psi overnight.

The mixture was filtered through celite and the solvent was remived in vacuo to obtain

relatively pure 4-benzy1-3—[2—(5-hydroxy-4’-triﬂuoromethy]—biphenyl—B-yl)-Zl—methylm

pentanoyl}-oxazolidin-2-one (5.4 g, 93 %).

'H-NMR (CDClLs): 3 0.94 (d, 3H), 0.98 (d, 3H), 1.54 (m, 11}, 1.74 (mn, 1H), 2.12 (m,
1H), 2.79 (dd, 1H), 3.36 (dd, 1H), 4.11 (m, 2H), 4.62 (m, 1H), 5.25 (t, 1H), 6.97 (m, 28,
7.21-7.37 (m, 6H), 7.67 (s, 4H); Caled for C29H28F3NO4 (M-+H) 512.20, Found 5123,

€) Trifluoro-methanesulfonic acid 5—[1-(4-benzy1—2—oxo-oxazolidine—S-carbonyl)—
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3-methy]-butyl]~4'—triﬂuoromethyl-biphenyLS—yI ester

TfO | O?\ro
O 0 {©
(]

To a solution of 4-benzyl-3-[2-(5 —hydroxy—4’—tdﬂuoromethyi—biphenyl-?; -yD-4-methyl-
pentanoylj-oxazolidin-2-one (32 g, 62.6 mmol} in dichloromethane (1 70 mL) was added
pyridine (15.0 mL). The system was cooled to 0 °C. To this cold solution was added
triflnoromethanesulfonic anhydride (16 mL, 94 mmol) maintaining the internal
temperature below 5 °C and stirred for further 0.5 h at 0 °C. This reaction mixture was
poured to a mixture of 1 N HC (100 mL), and wet-ice (25 g) and stirred for 0.5 h. The
aqueous layer was extracted with dichloromethane (2 x 100 mL}. Combined fractions
were washed with water (2 x 100 mL), saturated aqueous NaHCOs solution (2 x 100 mL),
and brine (2 x 100 mL). The organics were dried (MgS80y,) and concentrated in vacuo to
receive a reddish liquid which was purified by ISCO column chromatography to receive
trifluoro-methanesulfonic acid 5-[1 —(4~benzyl-2—oxo—oxazolidine—3-carbonyl)—3*methyl-
butyl]—4’-triﬂuoromethyl~biphenyl—3-yl ester (34 g, 84%).

"H-NMR (CDClL): 8 0.96 (d, 3H), 0.98 (d, 3H), 1.52 (m, 1), 1.77 (m, 1H), 2.13 (m,
1H), 2.79 (dd, 1H), 3.37 (dd, 1H), 4.14 (m, 2H), 4.67 (m, 1H), 5.33 (t, 1H), 7.20-7.38 (m,
7H), 7.70 (m, 5H); Caled for C30H27F6NOGS (M+H) 644.15, Found 644.2.

N 4-Benzy]-3—{2-[5—(2,5—bis-triﬂuor0methyl—pheny]amino)—4'-triﬂuoromethyl—
biphenyl-s-yl]-4-methyl~pentanoyl}~oxazolidin~2-one

113



10

15

20

25

22 81 23 80 24 45 25 54 26 58 270.77 28 -3 29 62
300. 33 '
WO 2007/124394 PCT/US2007/067039

To a solution of ﬁiﬂuoro-methanesulfonic acid 5-[1-(4-benzyl-2-0x0-oxazolidine-3-
carbonyl)—3-methyl—butyl]—4'-triﬂuoromethyl—biphenyl-3 -yl ester

(4.84 g, 7.53 mmol) in toluenc (38 mL) in a sealed tube was added 2,5-bis-
trifluoromethyl-phenylamine (1.42 ml., 9.04 mmol), [1,1'Jbinaphthalenyi-2-yl-di-fert-
butyl-phosphane (300 mg, 0.75 mmol), Pd(OAc), (169 mg, 0.75 mmol) and KOtBu (7.53
mL of 1.0 M solution in THF, 7.53 mmol). The reaction mixture was heated to 120 °C for
1 h. To this was added another portion each of [I,l']binaphthalenyl—2—y1—di-tert—butyl—
phosphane (300 mg, 0.75 mmol), Pd(OAc); (169 mg, 0.75 mmol) and KOtBu (3.77mL
of 1.0 M solution in THF, 3.77 mmol) and heated for further 1h. The system was cooled
1o room temperature and quenched by slow addition of water. The mixture was extracted
with EtOAc (3 x 50 mL). The organic phase was Washed.with saturated NaHCO; solution
and brine. The organic fraction was dried (N2,80;) and concentrated in vacuo. The crude
mixture was purified by ISCO column chromatography to obtain, 4-benzyl-3-{2-[5-(2,5-
bis—triﬂuoromethyl—phenylamino)—4'-triﬂuoromethyl—biphenyl-3 ~yl]-4-methyl-
pentanoyl}-oxazolidin-2-one (2.32 g, 43%).

"H-NMR (CDCl3): 6 0.97 (d, 3H), 0.99 (d, 3H), 1.56 (m, 1H), 1.76 (m, 1H), 2.10 (m,
1H), 2.78 (dd, 1H), 3.37 (dd, 1H), 4.14 (m, 2H), 4.65 (m, 1H), 5.28 (t, 1H), 6.32 (s, 1H),
7.17-7.40 (m, 9H), 7.59 (s, 1H), 7.69 (m, SH); Caled for C37E31F 9N203 (M+H) 723.22,
Found 723.3.

€) (R)-2- [5—(2,S-Bis—triﬂuoromethyl—phenylamino)~4'~trifluoromethyl-
biphenyl-3-ylj-4-methyl-pentanoic acid
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To a solution of 4—benzyl—3—{2-[5-(2,5—bis—tm'ﬂuoromethyl-phenylamino)—él‘—
triﬂuorornethyl—biphenyl-3-yl]-4-methyl—p€ntanoyl} -oxazolidin-2-one (2.55 g, 3.53
mmol) in THF (15 mL) was added water (5 mL). The system was cooled to 0 °C. To this
cold solution was added LiOHLH,0 (148 mg, 3.53 mmol) and 30% Hy0, (1.20 mL, 10.59
mmol,) and stirred at 0 °C for 15 min. The excess H,O; was quenched by adding 1.5 M
aqueous Na;S0; solution (7.06 mL, 10.59 mmol) and stirred at room temperature for 10
min. The organic solvent was removed in vacuo. The resulting liquid was acidified to pH
=2 by adding 1 N aqueous HCI solution. The aqueous layer was extracted with EtOAc 3
X 50 mL) and dried (MgSOQ,). The mixture was concentrated in vacuo to receive a crude
mixture which was purified by ISCO silica gel column chromatography to yield (R)2-
{5 -(2,5-Bis—triﬂuoromethyl—phenylamino)—4‘-t1iﬂu0r0methy1—bipheny1~3-yl]-4—methyi—
pentanoic acid (1.15 g, 58 %).

"H-NMR (CDCl5): § 0.94 (d, 6H), 1.56 (m, 1), 1.76 (m, 1H), 2.00 (m, 1H), 3.74 (4,
1H), 6.32 (5,1H), 7.17-7.29 (m, 4H), 7.60 (s, 1H), 7.67 (m, 5H); Caled for
C27H22FINO2 (M+H) 564.15, Found 564.3.

Determination of the effect of the compounds according to the invention on

cvelooxygenase-1 and cyclooxvgenase -2 (Cox-1, Cox-2)

Inhibition of Cox-1 and Cox-2 was determined using the Colorimetric Cox inhibitor
screening assay provided by Cayman Chemical Company, Ann Arbor, MI, USA. (Cat.

No. 760111) according to manufacturer’s mstructions.

Compounds of the invention will show <50% inhibition at 100uM.

Screening of the compounds of the invention for y=secretase-modulating activity
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aliquots of compounds can be dissolved in DMSO (volume equal to 1/10th of the final
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' y- Anyl oi d- anti body-conpl ex. The fol | ow n
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added, followed 30 mnutes |ater by an addition
of TMB/ peroxide m xture, resulting in the
conversion of the substrate into a col ored

formEtRAU &bumE]) Sor@a€t dnan firfher SiRAAP Sﬁ?oh)b)ﬁri&lr% 10 % (wiv)
n e COol or

addi tion of sulfuric acid 1I\/&\Ia lor
hydroxpyprapdift sydoge%vaélﬁ%dﬁx@ychré@ﬁ °8,26Pd) erhutionyin RBShwhere
aﬂer%'l@ygjc!s%arttﬁafgpfo Wedfds @ 450 nm filter.

antification of the Abeta content of the
sanpl es i s obtained by conparing absorbance to a
Ap42dowerdaragerdumee bareiienisieteli as y sinple otat désk: Zived three to four hours
| eas

h del a 209%.A642 | owerin
oeforg BBl el o o e afiNily UL HE ghe of devs and e
animachaenificad @oetsto fdur hviry afifdabafifl absecdogen30 ng/ kg at

4 hr time point Conpound # .11?D# Mouse Efficacy
Blood;/?ch% g%eklg%fé%éicégTﬁaﬁlog f:clvli:e%t%yn fé)p%?f\é\grgédn\gaé %arff Iz)uncture
during anesthesia with a mixture of Ketalar (Ketamin), Rompun (Xylazin 2%) and
Atropin (2:1:1} and collected in EDTA treated collection tubes. Blood is centrifuged at

4000 g for 5 minutes at 4°C and the plasma recovered for analysis.

The mice are anacsthetized with a mixture of Ketalar (Ketamin), Rompun (Xylazin 2%)

and Atropin (2:1:1) and flushed trans-cardially with physiological serum at 4°C.

The brain is removed from the cranjum and hindbrain and forebrain are separated with a
cut in the coronal/frontal plane. The cerebellum is removed. The forebrain is divided

evenly into left and right hemisphere by using a midline sagital cut.

One hemisphere is immediately immersed in liquid nitrogen and stored at —70°C until

homogenization for biochemical assays.

Brains arc homogenized using a Potter, a glass tube (detergent free, 2 c¢m®) and a
mechanical homogenizer (650 rpm). A volume of 6,5 x % brain weight of freshly
prepared 20 mM Tris/HCI buffer (pH 8,5) with Proteinase Inhibitors (1 tablet per 50 ml
Tris/HCi buffer, CompleteTM, Rodhe, Mannheim, Germany) is used as homogenization
buffer.

Samples are transferred from —70°C into a sample holder with liquid nitrogen and each
individual sample is pre-warmed by incubation on the bench for a few seconds prior to
homogenization. The homogenates are collected in Beckman centrifuge tubes TLX and

collected on ice prior to centrifugation. Between two samples, the Potter and the glass
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30 40333709 43 na 46 40361113 18 30 15Wile the
foregoi ng specification teaches the principles of
wobde1fasasent invention, wth exanpl es provpdgtshelosross
the purpose of illustration, it will be
understood that the practice of the invention
enconpasses all of the usual variations,
adaptations and/ or nodifications as cone within
tube arh einsed gprefudly withediftided waengitedua detergentsiandiisicd with absorption
papelequi val ent s. Al'l publications disclosed in
t he above specification are hereby incorporated
by reference in 20full 5 Cainms |I. A conpound

- Sampikg\arngnirifiezed éna pelcoblod mimtagen(rifige (Beckman, Mannheim, Germany)

for 1 hour and 20 minutes at 48000 rpm (135.000 x g) at 4°C. The supernatant (soluble
fraction containing secreted APP and amyloid peptides) is separated from the pellet
{membrane fraction containing membrane-bound APP-fragments and plaque-associated

amyloid peptides in case of aged mice).

Small reversed phase columns (C18-Sep-Pack Vac 3cc cartridges, Waters,
Massachusetts, MA) are mounted on a vacuum system and washed with 80% acetonitrile
i 0,1% Trifluoroacetic acid (A-TFA) followed with 0,1% TFA twice. Then the samples
are applied and the columns are washed successively with 5% and 25% A-TFA. Amyloid
pep'tidcs are eluted with 75% A-TFA and the eluates are collected in 2 ml tubes on ice.
Eluates are frecze-dried in a speedvac concentrator (Savant, Farmingdale, NY) overnight

and resolved in 240 pl of the sample diluent furnished with the ELISA kits.

To quantify the amount of human AB-42 in the soluble fraction of the brain homogenates,

commercially available Enzyme-Linked-Immunosorbent-Assay (ELISA) kits are used (h

wAmyloid B42 ELISA high sensitive, The Genetics Company, Zurich, Switzerland). The

ELISA is performed according to the manufacturer’s protocol. Briefly, the standard (a
dilution of synthetic A(1-42) and samples are prepared in a 96-well polypropylene plate
without protein binding capacity (Greiner bio-one, Frickenhausen, Germany). The
standard dilutions with final concentrations of 1000, 500, 250, 125, 62.5, 31.3 and 15.6
pg/ml and the samples are prepared in the sample diluent, furnished with the ELISA kit,
to a final volume of 60 ul. Samples, standards and blancs (50 ul) are added to the anti-
AP-coated polystyrol plate (capture antibody selectively recognizes the C-terminal end of
the antigen) in addition with a selective anti-Af-antibody conjugate (biotinylated
detection antibody) and incubated overnight at 4°C in order to allow formation of the
antibody-Amyloid-antibody-complex. The following day, a Streptavidine-Peroxidase-
Conjugate is added, followed 30 minutes later by an addition of TMB/peroxide mixture,

resulting in the conversion of the substrate into a colored product. This reaction is
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10 wherein Ais 0, NH, S X is a group
-CR5R6 wherein R5 and R6 are, independently of
wo 8ashuedher, selected fromthe group consi g¢ipee®fososs
H, al kyl selected fromthe group CH3, H5,
15i -C3117, n-C3H7,n-C4H8, sec-C4H9, tert-C4149;
al kenyl selected from C2113, i-C3H5, n-C3H5,
n- C4117, sec- CAH7; wherein in any of the al kyl or
5 stopped gt aditittarpst aui@rioracidoll B Hndtttberrsolmptnieosiael Isymeawred by
e st It ut ubs,
mean? of éﬁl raetﬂft Yvil 20, e%lg deafl?ro% gS%r ou%{ego Sz;mfS ufah%n of the
Abeta)ﬁorﬁfli oFtheGhmpBs js dbtamd WGRDmparindRBysofenagry a standard curve
al, nt gether with the carbon atomto
madd %hcﬁgf"%‘ é%/&@o%fe attached a ring, either
saturated or unsaturated, optionally substituted
In subly a GlodMatabdsybocaradan lgvenn@rcomba@ﬂl% (atbatch AMInG Would be
to 6 C-atons, and which may contain in the ring
10 advaniaesows, npre heteroatons fromthe group N, S or O,
and whi ch heteroatom may be identical or
Inviddbisgrent if nore than one heteroatomis present;

R3 nd R4. are independently sel ected
Oral‘%qsﬁrﬁbt[ﬁk tlE‘Srﬁ’Q%“%tlng of H F; d: Br: |;: CN
OH, C(0) N( R7R8) S(0)2127;: SC2N( R7R8)

SO DN 1270 . NCRZY S N\ 200 - I/ RO 7 N\ O - IO\ 207

TR o i e T RS
N(R7) O(0) N RBR8a) ;  N( R7) (Y 07 DFE ] 6& 6) N R7RB)sring AP 42

YN alY

b\ RI DUJDLI l ’J IIU LIIDUUbt. UL CU \.J. \/—I- alnr\yl
an substl ut eé an unsukstitut ed Cl-c4- al koxv

andOwherei p t hd081358%i t uents of 4both gr oups na

""'{

CizgA=atky d”‘40 T al Ezuxy argg serected frongF,
ad, Br, | E} Y’F@s ga_are |ndeoemdentlv

sel ect ed from the group consisting of H G -C4-
to alkyl; heterocyclyl; and C327 cycl oal kyl,
15 withilsithe f@ieaads sk datiomisadesrby pingiples afitie EBSGW mventlon,

. S
B
of the gvgaiprncornsiresseya! dtheFusualivarialpns, ddaptagbnOEgljor modifications as

come within the scope of the following claims and their equivalents.

All publications disclosed in the above specification are hereby incorporated by reference in

20 full
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Y is a carboxy group -C(0)OH or a substututed or
unsubstituted tetrazole group; R9, and Rio are
i ndependently H, F, or CF3; 15and sol vates,
hydrates, esters, and pharnmaceutically acceptable
salts thereof 2. A conpound according to claiml1,
wherein: Ais O or NH X is -CR5R6 wherein R5 and
5 ClaiRé are independently selected fromthe group 20
consisting of H CH3, CH5, i-C3H7, n-C3H7,
i - CAH9, n-C4H9, sec-C4H9, and tert CAH9; wherein
in any of the al kyl groups one or nore H atons
1. A oprpasndbiynadhngdserastyswlat(it ed with one or nore
substituents independently selected fromthe
group consisting of OH F, C, Br and I; or R5,
R6 | oi ntIy formtogether with the carbon atomto
whi ch th are attached a cycl opropyl ring; 25
121, w t'e i ndependently sel ected

fromtl*i?e isting of H OH C0_4)alkyl,

( 4)aIkR§xy -N( 3)2, -S02CH3, CN, OCF3,

- C(0) CH3, OCHS l , F, and d; wherein said

C04) al kyl andR@‘qf_ Jalkoxy are optionally

i ndependetly s T fut ed with one, two, or three
substituents selected fromthe group consisting
300f I, Br, F, and d; Yis CO2H, WO

2007/ 124394PCT/ 11S2007/ 067039 5and sol vat es,
hydtal,es, esters, and pharnaceutically acceptable
salts thereof 3. A conpound according to claim 2,

C':Ese%rﬂH)gls -CR3R. 6 wherein R5 and R5 are H,
13, n-C3H7, i-C4H9, n- C4H9, sec-C4139,

orxter émlgﬁu@{s& wherein R; and Rg are, independently of each other,
selected from the group consisting of H; alkyl selected from the group CH3, C:Hs,
15 i-CsHy, n-CsHy, 1-C4Hg, n-C4Ho, sec-CyqHo, tert-CiHo; alkenyl selected from CoHa,

10

i-C3Hs, n-CsHs, n-Cy4Hy, i-C4H7, sec-C4Hsy; wherein in any of the alkyl or alkenyl
groups one or more H atoms optionally can be substituted with one or more
substituents independéntly selected from the group consisting of OH, F, Cl, Br, I
and CT3; or Rs, Rg may jointly form together with the carbon atormn to which they
.20 are attached a ring, either saturated or unsaturated, optionally substituted by C;-Q
alkyl or F, C1, Br, [ and CF;, having 3 to 6 C-atoms, and which may contain in
the ring one or more heteroatoms from the group N, S or O, and which heteroatom

- may be identical or different if more than one heteroatom is present;

25 Ry, Ra, Ry and Ry are independently selected from the group consisting of H; F;
Cl; Br; ; CN; OH; C(ON(R7Rg); S(O)R7; SO2N(R7Rs); S(O)N(R;Rs);
N(R7)S(0):Rs; N(Rg)S(O)Rg; S(O)2R7; N(R7)S(0)N(RsRs.); SR7; N(R7Rs);
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10and sol vates, hydrates, esters, and
phar maceutically acceptable salts thereof. 4. A

wo conpmend according to claim3, wherein: RicTasn67039

R2 are independently selected fromthe group
consisting of CF3, H, F, d, OCH3, Comal kyl, and
CN. 15R3 and R4 are independently selected from

the rou consi stin and X
AR R NEDRORTRI o1 RO sr HGOIN LR e CIOR:

a @Qbsﬁﬂﬁédrﬁﬁg %{Jubé?tﬁhéd’c ae %%1%&1 SutAhuled ahDEsEQ Al C,-Co
5. A conpound sel ected fromthe group consisting
ofelkoxy, and wherein the substituents of both groups C-Cq-alkyl and C;-Cy-alkoxy

a%%ekéﬁﬁbggmogbggqxwﬁ 4' -trifluoronethyl -bi pheny
1-3-y1)-pentanoi’c acid

21(5 e 0 o
B e P
aftkyh Hsterpsrdilt pedChy c:ac&@élpml,am@els &htG-allybrfettocyclyl; and

go%ngl %ﬁlonﬁcgp%’é“ dop%%a?@tcﬁ,g)sﬁﬁl%@ tw[ﬂtﬁ O more substituents
mdependently selected from the group consisting of F, Cl, Br, I and CF5;

Y is a carboxy group ~C(O)OH or a substututed or unsubstituted tetrazole group;
Rg, and Ry¢ arc independently H, F, or CFs;

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.

A compound according to claim 1, wherein:
Ais O or NH;

X 15 -CRsRs Whefein Rs and R¢ are independently selected from the group
consisting of H, CH;, C;Hs, 1-C3H7, n-C3H~, i-C4Hs, n-C4Ho, sec-CsHo, and tert-

-~ C4Hy; wherein in any of the alkyl groups one or more H atoms optionally can be

substituted with one or more substituents independently selected from the group
consisting of OH, F, Cl, Br and I; or Rs, Re jointly form together with the carbon

atom to which they are attached a cyclopropyl ring;

Ri, Rz, R and R4 are independently selected from the group consisting of H, OH,
Caapalkyl, Cygalkoxy, -N(CHs),, -SO,CHa, CN, QCFs, -C(O)CHa, OCH,;, CF;,
F, and CL; wherein said C( galkyl and Cg galkoxy are optionally independetly
substituted with one, two, or three substituents selected from the group consisting
of L, Br, F, and CI;

Y is COzH;
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and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.

3 A compound according to claim 2, wherein:

X is ~CRsR¢ wherein Rs and Rg are H, CHj, CoHs, i-C3Hy, n-CsHy, i-C4Hg, n-
C4Hy, sec-CyHo, or tert-CaHg;

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof,

4. A compound according to claim 3, wherein:

Ri, and R; are independently selected from the group consisting of CF, H, F, Cl,
OCH;, Cyy4alkyl, and CN.

Ri and R, are independently selected from the group consisting of H, CFs, F, and Cl;
RyisHorF;
R]o is H;

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.
5. A compound selected from the group consisting of

2-(5-(4-fluorophenoxy)-4'-trifluoromethyl-biphenyl-3-y1)-pentanoic acid;

2-(5-(phenoxy)-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof..

6. A compound sclected from the group consisting of:
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c CF3 and sol vates, hydrates, esters, and
phar maceutically acceptable salts thereof 10 7. A

WO 2831188 d according to any of clains 1 toPETfUH07/067039

use as a nedicanment. 15 5 8. Use of a compound

according to any of clains 1 to 6 for the

preparation of a nedicanent for the treatnent of

Al zhei ner' s di sease. 9. A pharnaceutica

conpositiga_conprising a conpound according to

anyfof cl Q% 1 to 6 in adm xture with an inert
0. A process for the preparation of

potindCaccording to any of clains 1 to 6 with

A being 0, conprising the follow ng steps:

a) trggﬂing a di hal i defl uor obenzene conpound,

W th &benzyl al cohol in the presence of an

al kal icmetal hydri de;

H

F3C:©/N OH
O Q
Cl
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15b) treating the product with a suitable malonic

ester derivative in the presence of an al kal
WO pi9f/a343%ydri de and a nmetal halide; c) treaP¢EHI2007/967039

an acidic solvent; d) coupling to a boronic acid
derivative; e) optionally alkylating the
resul ti ng conpound; 20f) renoval of the benzyl
protecting group; g) converting the
phenol to a bi phenyl ether; h) conversion of the
pstler to|the acid. i) optiona

tOn of racem c m xture into enantioners.

11. oA process for the preparation of a
conpoundiaccording to any of claims 1 to 6 with A
being S, conprising the steps as laid out in

#m, 10, wWith the exception that the al kal

t he_penzyl al cohol is replaced by an aryl thiol.
12 AFprocess for the preparation of a conmpound
gccording to any of clains 1 to 6 with 10A being
NH, conprising the follow ng steps: a) treating
+a di hal i defl uorobenzene conpound, with a benzyl
in the presence of an alkali netal
» b) treating the product with a suitable
eO'ester derivative in the presence of an
al kal io metal hydride and a netal halide; 15c)
tfeatnment in an acidic solvent; d) coupling to an

o OH
(Y
F
F7F .

F‘

o} OH
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e) renoval of the benzyl ether protecting group;
I) converting the resulting hydroxyconpound to a
WO wpT/263 e and coupling to a boronic acid; EDgS2007/067039
optionally alkylating the resulting product; h) '
conversion of the ester to the acid. i) optional
resolution of racemc mxture into enantioners.
_13. Method for the preparation of a nedi cament
O chnprising the steps of: 25a) preparing a
ound according to any of clains 1 to 6; and
b)F f ofdul ati on of a medi cament cont ai ni ng said
conmppund. 514. A conpound according to claim1
OeOwprirsithg | ess than about 5 nole percent
puricti es. 15. A conpound according to claim1l
i solated form
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and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.

16 7. A compound according to any of claims 1 to 6 for use as a medicament.

15
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8. Use of a compound accerding to any of claims 1 to 6 for the preparation of a

medicament for the treatment of Alzheimer’s disease.

9. A pharmaceutical composition comprising a compound according to any of claims 1

to 6 in admixture with an inert carrier.

10. A process for the preparation of a compound according to any of claims 1 to 6 with

A being O, comprising the following steps:

a) treating a dihalidefluorobenzene compound, with a benzyl alcohol in the

presence of an alkali metal hydride;

b) treating the product with a suitable malonic ester derivative in the presence of

an alkali metal hydride and a metal halide;
¢) freatment in an acidic solvent;
d) coupling to a boronic acid derivative;
e) optionally alkylating the resulting compound;
) removal of the benzyl protecting group;
g) converting the phenol to a biphenyl! ether;
h} conversion of the ester to the acid.

i) optional resolution of racemic mixture into enantiomers.
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11.

12.

A process for the preparation of a compound according to any of claims 1 to 6 with
A being S, comprising the steps as laid out in claim 10, with the exception that the
alkali metal hydride is replaced by a suitable base and the benzyl alcohol is replaced

by an aryl thiol.

A process for the preparation of a compound according to any of claims 1 to 6 with

A being NH, comprising the following steps:

a) treating a dihalidefluorobenzene compound, with a benzyl alcohol in the

presence of an alkali metal hydride;

b) treating the product with a suitable malonic ester derivative in the presence of

an alkali metal hydride and a metal halide;

¢) treatment in an acidic solvent;

d) coupling to an aniline

e) removal of the benzyl ether protecting group;

f) converting the resulting hydroxycompound to a triflate and coupling to a

boronic acid;
o) optionally alkylating the resulting product;
h) conversion of the esiér to the acid.

i) optional resolution of racemic mixture into enantiomers.

13. Method for the preparation of a medicament comprising the steps of:

a) preparing a compound according to any of claims 1 to 6; and

b) formulation of a medicament containing said compound.
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5 14. A compound according to claim 1 comprising less than about 5 mole percent

impurities.

15. A compound according to claim 1 in isolated form.
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