10

15

20

25

30

35

WO 2007/ 124394 PCT/ US2007/ 067039 5 SUBSTI TUTED

Bl PHENYL CARBOXYLI C ACI DS AND DERI VATI VES THEREOF 10
wab@7peesent i nvention relates to conpounds haRCTHYS100B067039

general formula (1) with the definitions of A X

Rl - R4 given below, and/or a salt or ester thereof.

Furthernore, the invention relates to the use of said

conmpounds for the treatnent of Al zheiner's di sease

and their use for the nodul ati on of y-secretase

activit Al zhei nmer' s _Di sease (ﬁ% IS _a progressive
SEB ST d&UéFExD\BIBHErNMLrEA @Xﬁéhl(afAQH)S AND

menmory, cogni t D’EREV% ty. AD
afflicts 6-10% o0 popul at| on ovlea;p()al;e 65 and up

to 50% over age 85. It is the |eading cause of
denenti a and the third |[|eading cause of death after

The eQé'é]? Ao ﬁ‘rr Alsease n‘?ﬁb nd$§ Mavibe tﬂ? g?ﬂaf' L ! Yith the

i've reat cost

defihiloat eflAt X, RDRj, @ntehe)eldean@/uweﬂsO&k&@ thelpédf] i on
annual ly. 20 AD does not have a sinple etiology,

Furﬂﬁ@MﬁM@r thel fhv&RRnPRAMcARS B @%%ﬁf Wid |301‘r’1 blris Nfof It§K treatment of
factors including (1) age, (2) famly history (3) and

Alzheodr s dasoase and thear ust daortt tbe srodniation ef y-seovétnravenityl
toxins and | ow | evel of education. Specific

AlzR€hiepPBiRMQANTAL al@sironsve nturddeger ek dtlvic (i nder GRIRET BY loss of
cortices include intracellular neurofibrillary tan?les

meraeyis PRgNiRL ond brlpdersheaaphbr y i eldlictad-iWWoveitc penylaties over
t 1A tolz0 f

age%’é ‘gé % Fgﬁ/pgsge?l é gs( 21%% gI{e' dfé%{nhgues%g&[@&ﬁén%% £l 72 third

leadmgrpmmenif dehthamfydr cdacdipVaouies dBede atnhecaamtl ol lekbrd g aurrently no

cftyis e RO, U ‘R e o rtsed 42 APLR a0 Sxeésds $100

bﬂh()@ggﬁlgmz) i s believed to be the mej or causative
agent for anyloid formation. Another variant is the
ADABE:S 40t pept i denflAlbtelaghOoweaylibhas bemaasseciatediavith certain risk

fact Ii[?;l%lgllggﬁllt Ir(gz‘,g g?) ta'naiyeﬁlﬁp z?)r . ardOt Sy Rg}eg;r%actors include

envir@ithértal tox@ahd 16038kl 3 ASQHBA. @@E&lﬂ@@l‘éulfo@ﬁﬂﬁ'élo%fcamgsmns in
have been linked to m ssense nutations in the

the [imbamypidotechst leautiess ringhudst isfcat 0B APRrOBbriEP)tangies gansisting of
hyp&%ﬁoﬁlhg%%ﬂieéi iia{]l protein and the extracellular deposition of fibrillar aggregates of
amyloid beta peptides (amyloid plaques). The major component of amyloid plaques are
the amyloid beta (A-beta, Abeta or ABB) peptides of various lengths. A variant thereof,
which is the AB1-42-peptide (Abeta-42), is believed to be the major causative agent for
amyloid formation. Another variant is the AB1-40-peptide (Abeta-40). Amyloid beta is
the proteolytic product of a precursor protein, beta amyloid precursor protein (beta-APP
or APP).

Familial, early onset autosomal dominant forms of AD have been linked to missense
mutations in the B-amyloid precursor protein (B-APP or APP) and in the presenilin
proteins 1 and 2. In some patients, late onset forms of AD have been correlated with a
specific allele of the apolipoprotein E (ApoE) gene, and, more recently, the finding of a
mutation in alpha2-macroglobulin, which may be linked to at least 30% of the AD
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proteins 1 and 2. In sone patients, |ate onset forns

of AD have been correlated with a specific allele of
w0 b@7apsbi poprotein E (ApoE) gene, and, nore rBCENS$1097/067039

the finding of a 35 nmutation in al pha2-nmacrogl obulin,

whi ch may be linked to at | east 30% of the AD 1 WD

2007/ 124394 PCT/ US2007/ 067039 5 popul ation. Despite

this heterogeneity, all fornms of AD exhibit simlar
popplatibio| dyespat this ritﬁtenggene@ nell ifornanaf Yd) sxhdst pmodar qbe‘dhological

findhg35. ARt AT O GES INBLAR (15 bt Guenior adpeipHahaapeutic approach

to Amyant] trdtdi¥gs, Qbufttd ddi@tarieer e QEuet @t &f qualibive production of
anyl oi dogeni ¢ pepti des known as Abet a- pep%ldes X

the 31peh11dqgeallclgepm&4ﬁmm Mbalepelgldee |QA§) rspcrgﬁea]kyp/én842 tacnd have

I d de h th T d
gw@ee%wg pﬁ'@ﬁ 253@5@ A IPY(P %05%4%5130 5 &@F ;ﬂlrfﬂi?zdn iand Bertram,
20096‘@ 30, %Q@ pﬁﬁgl'lge%r 9&1@95@6’6&% tlﬁ@ St angJ g O?Dt %aé[hology

ehphasi Zes the nee a bett

emphiegibanths msedfor A(LZttpr aidestdnaingadttthe siccharddrys WA P PRdduction and
t her apeuti c approach at nodul ati ng Aés | evel s. The
stropgly expsiantsfa ther3ppsistaptieosch st modilatingedd byyclit | east two

teo C activiti f.erred asP
The5RpSrohb B Sty Mol Y ftdFl Rue Ploveatv R g dSsigayeferred o
as [ﬁ%dt«}"eseg}ega%é AV g a’ltﬁhé NeR-AHRR (Rfcrddh ‘t%fndz &4 '%egC terminus
peptide, respectivel In the secretory pat hway, there
(residsicevdi7denad thbaa (poBm rrestpiste\fe@ edviethe fscestory |padaiayg there is
to the secretion of s-APP(3 (s(3) and the retention

evidgpey thpt Preperetpserstearies- Bt deading Kolby sceichipmaf stARRfhEsk) and the
retelcltgrf 2)f a Tpgqa%éﬁﬁrahé ogne(i cg%ggy tte?m%a“f hl%gt @ F@( 31"he l%tter 18

oW eavae Yy’ y-secr e
beh@&ed tbfgevé ARIRY ABSpéindH@s fo‘h%\ang cRavle ety éé@feyasbnclﬂl%aﬁﬁﬁmt of

in patients carrying certain nutations in 20 a
the }@ag@r isefboem. HBEY eﬁ wlqcpvelg anrregspd in patignts iFagEngngerdin gpKations in

a p%ﬁ elarbﬁtg il Ctére em 1 d a%ttﬁes a ltth%g Y evte ‘t];e%rrln c!olrr% a dedbwuh carly-

ere ore

onsétEBili SdaiGher s dts@aseb@hérbﬁré[ﬂﬁmﬂ%l@|b|@hb\teddfy inhﬁy researchers to
at hogenesi s of Al zheiner's disease, It has now becone
be the mapn quhpgit of e M%%@P@ﬂ%%félah@wrﬁwsé%not be ascri bed

to a single particular protein, but is in fact

It h.?%?lggvl ﬂéc%ﬂlew&lte!ﬂr e %@?@ér&a% agtixf § anﬁﬁ)'h BE Oats@t'ﬂ%%l to2R single
e s Wt

anma- secr et ase ac resi

partrmlatripmtahelbm mmnﬁabteaxsc&m&cawnh ag a@bnibga@ﬁ dlfféleuf proteins.
conponents: the presenilin -( PS) het erodi ner,
Thegamyag- lsq:qgeta%?pq,ptlyltaﬁgsl%nw@ n-pp@usigrotein complex containing at least

four components: the presenilin (PS) heterodimer, nicastrin, aph-1 and pen-2. The PS
heterodimer consists of the amino- and carboxyterminal PS fragments generated by
endoproteolysis of the precursor protein. The two aspartates of the catalytic site are at the
interface of this heterodimer. It has recently been suggested that nicastrin serves as a
gamma-secretase-substrate receptor. The functions of the other members of gamma-
secretase are unknown, but they are all required for activity (Steiner, 2004. Curr.

Alzheimer Research 1(3): 175-181).
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het er odi mer consi sts of the am no- and carboxyterm na

PS fragnments generated by endoproteolysis of the
wee@ecueses protein. The two aspartates of the RPEL/EB2DT/@67039

site are at the interface of this heterodiner. It has

recently been suggested that nicastrin serves as a 30

gamma- secr et ase-substrate receptor. The functions of

the other nenbers of gamm- secretase are unknown, but
Thushelyhcuge thk| molequibr ad:chmn'smodf thict secé1Bt elcaeage-2G04has remained

Curr Al zhei mer Research 175-181) WO )
elusz\@dwﬂi@a@ggmt et 9sEEeTcoR? 9has @eqqm%oneapﬁfﬁwgﬁlet tgegets in the
searfR G HouRABAHe o Hhork BEARRERAG Gligavage- step has

remai ne S|ve until present,
Varipus esmaegws ehayo ke Yprogscd efolo me&ge:tng gdmmheeqzeuama in Alzheimer’s

targets in the search fo r the treat nent
disegge, %P m Ear%‘?t@gaé% caty, luco% ‘ﬁferc Y’e%iVé PHigy &0 specific
inhiBROROSRI nfoRL1atRE At hImIREIBRSE GESHAS BMiafad 2Dl M®00S. Drug

di sease, ranging fromtargeting the catalytic site
Dls@qmecﬂbsiay dﬂmdtmptlmgswmgﬁtsr atodunspdei f-p Acdordinglybit cristy of

and duI secr et ase activity ( | aux et
comé)Pun %%ﬁhgtcg &%-;crf%a tﬁﬁ%qisagféﬁ?r %64 A retases as
ther@du@wwrgas iYOA l4REImbr s Kihse: ﬁ@@&lﬁéﬂ DO@I Y., 2004V Bxb&i YOh. Ther.
ounds were described that have secretases as
Patﬁtné?ngetléoill%}, 2004. Secretases as therapeutics
targets in Al zheiner's disease: patents 2000 - 2004.

Indé:‘eﬁpﬁﬁ% ﬁﬁﬂlg Waychrently S q%ggeg 3%%10&1%%%%&1%@%91& ik /bl Jﬂldeﬁle&fect of

this g was retce porte I ochem ca

certsihUNIS DY on WRe@Btagnwes ﬁl&ﬁﬂ?n OWeg@ardt al (ROSPAN2RIrer 14, 6860, 212
dé’gsecret ase was shown n et al (2001) Nature
an

414,
B/ 8721 aphHSA081012 3712}1 Ngrihapss{z0 60061 g¥augochem. 83, 1009;

- I
Erﬂ%@%@@@?] e(‘&t?%n&el%ﬁ 3@% ¢ %492?6[6%&%%1t%%n8 r]]F?tot%F usggf KI%?‘HDS to
preveintriok ateiaomﬂ) faﬁer tltdnemh&i&tmf abiSAtyDsf Cox @izgmest whichtaaeadtad to
AD ret ctivity of Cox enzy , - Whi ¢
unW@aW |Sg5§ StS’Z"t‘P ﬁﬂ%@ BRI R A f s | S Chem.
tration (Peretto et al., 2005, J. Med. Chem
48 5705- -5720). Thus, there is a strong need for novel
conpounds whi ch modul at e y-secretase activity thereby
Thusptheiony yetworeyesdedr movelt doenpoueddt whith mbdAkizhesaemtdss activity

i sease.
thereby opening new avenues for the treatment of Alzheimer’s disease.

The object of the present invention is to provide such compounds.

The object is achieved by a compound having the general Formula ()

R2

|
L/
R* Rm Formula I
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The object of the present invention is to provide such
conpounds. 25 The object is achieved by a conpound
whaoorngdvhe general Fornmula (1) RL A X R2 R BCT/URB07/067039
RAR10 Forrmula | 3 WD 2007/ 124394 PCT/ US2007/ 067039 5
wherein Ais O Sor NH X is a bond or a group - CR5R6
wherein R5 and R6 are independently, selected fromthe
group consisting of H, alkyl selected fromthe group
who@HB, C2H5, i-C3H7, n-C3H7, i-C4H9, n-C4H9, sec- C4H9,
tert-C4H9; al kenyl selected from C2H3, i-C3H5, n- C3H5,
AiyO6INH, 10 CAH7, sec-CAH7; wherein in any of the
al kyl or al kenyl groups one or nore H atons
X iOPbdrNRlal Fo GATTOR ( SHRESL RULSHRWaren @Pen&ntlYDefocted from the
substituents independently selected from the group
grommlmtm@gf 13 alloH, selectedifronBthe growmn@HER3H s oir CREr, n4R6 BraiyC4Ho,

Cf et dtalE G hehyRglodien i E e el g WL, &

Q;HJ N&etHRL RRsrcinSHRRY bf thAtkyPbr MRSHNSEIupY bRSor BN FlGtons
to 6 C-atons, and which may contain in the ring 15 one

optignallypraa h@ép@ﬁl@é@@mthfqng R frigEe @Ab@@tyemus irgependgntlypriccted from

the %@ élg?ﬂ T t ér oa$r2 %nallll(géﬁ Pésen 196 lﬂ%’ OI@{}?%%“ tg%ﬁ they with

the afrboﬂ mdﬁne r@dﬁﬂt ﬂhyy s&l mbl&ﬂ afxrim:gmttm sgtuedigd eroRshtatdtaly
C(O N(R7Rg): S(O 2R7;

Sub%@tﬁfé WWW“@(‘@N@W@ to q\@m@( Qairglic ’r‘('(“lv?i‘?)’19(‘”4“5)lFQghe ring

L e

1derBCAIQr N R 1f G ChBRT pnshlchsrtoiatom Brasaot; unsubstitut ed
C -C4-al kyl and substituted and unsubstituted

Ry, &, FCAanal oty mcﬁE@hd&hﬁfy &dlected Remsh®stdubuendisingf ofti0tM Cl; Br; 1;
groups G - and C -C4-al koxy are selected from
N;F, O@E @O)N(R7Rg) S(O)2R7, SOZN(R7R8) S(O)N(R7Rg); N(R7)S(O)2Rg;
N(Rg)S(O)Rg, S(O)2R7, N(R7)S(O)2N(R8Rga); SR7; N(R7Rg); N(R7)C(O)Rg;
N(R7)C(O)N(RsRs,); N(R7)C(O)ORs; OC(ON(R7Rg); C(O)R7;,  substituted and

unsubstituted C,-Cy-alkyl and substituted and unsubstituted C;-C4-alkoxy, and wherein

the substituents of both groups C;-Cs-alkyl and C;-Cs-alkoxy are selected from F, Cl, Br,
L CF39

R7, Rs, Rg, are independently selected from the group consisting of H; C;-Cys-alkyl;
heterocyclyl; and Cs.7 cycloalkyl, wherein C;-Cs-alkyl; heterocyclyl; and Cs.; 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
Roand R 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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I, CF3; 25 R7, R8, R8a are independently selected from
the group consisting of H G -C4-al kyl; heterocyclyl;
w@eeh7343%4 cycl oal kyl , wherein G -C4-al kyl ; PCT/US2007/067039
het erocyclyl; and C3_7 cycloal kyl are optionally
substituted with one or nore substituents
i ndependently selected fromthe group consisting of
F, d, Br, | and CF3; Y is a carboxy group -C(O OH or
Thea tgubssultstitieed’ oras unsdb dtictrutiedudet batholpartgrod pfull3Gubstitution.
R9and Ri o ar.e independently selected fromthe group
Sub@&ﬂ@ﬁ%??ﬁﬁ3%&@rﬁﬁmgﬁg&ﬁanﬁ%%?wdand sol vat es, hydrat es,
esters, and pharnaceuti cally acceptable salts thereof.

In caseiy w0y a2 239 A RATIAIEROOTY G RRRYbstutdebyt rfy-alkyl or OH, F,

F tut ed" as used herein includes both part and
Ch?ﬁﬁgﬁsu stitution. Substituents can be either

saturated or unsaturated. .In.c and R6 are part
Estty aig tﬁ?ﬁ’?ga,cc?rﬂ&lgrtf’ 8“%13?1?%“ ?@b%tsﬁtog?'éedcaﬁ?/o’%ﬁ &regp Iy fghfeced by
an RBarfidesfdue RG], .SuBhble lorginet (eEidu&ssdre kiowh € & PES6n skilled in the art.
according to fornmula (I) in which H of the carboxy

Prefgrrodi 7 snaleds the dalloyingro wsubstijetad ©r rédeagiimoRrgsubstituted alkyl,

[ I r ganj; c i.duye k t rson
SR o L ER B BT R S5, ettty
C;-€ pldllomiyh gnédan unsibbstaicdwr adleadt nidnokERsituted) Rastabstt drtunkfdrated,

al kyl, preferably a Cl-C o al kyl, an al kenyl, o )
nonpyrNGHy] Ormlicying Apwiaayto Oh-aimy Ayt Whishenay sentgin in the ring

one (E?F 190{%' Hétg%g%lm ﬁ@fﬂ e 215‘ kNS,t S tolr't@,d afl] V\gﬁcﬂ fidsioatom may be
e or

nonosubstituted, satura unsat ur at ed,
idemioal ar difftrére 16 mare chat oae thictegoat@u i inPprS&ehio BidCsaisaments being

and which may contain in the rin one or re
selcE G Forh G EE S Dalent. 408 dBerd g S. 0. carboxy,
sulpR8L AT ARf AEIRBYn P& hichAeRALE fdthePSuiiifvkgr ent i f nore than
one heteroatomis present. Said substituents being

C . 6 S ,
ExaffH S0P Sult ORI QRS SRARICS oy 181 REEHIc Bk croups,
andtheeerbdrideg@npl, witiicth agdand déefertrairyiegrospsbsiby batsebktituted, preferably

anpl.es for current aromatic groups include aryl
by t ?8ﬂg§?wW%ﬂ“@%éﬁﬁY% phenyl groups, 20 and heteroaryl
groups, which aryl and heteroaryl groups may be
In agefbet grabadementf dicainsgition: by t he substituents given
above.
A is O or NH;

X is -CRsRg wherein Rs and Rg are independently selected from the group consisting of
H, CHs, C,Hs, i-C3H7, n-CsH7, i-C4Hy, n-C4Ho, sec-C4Hy, and tert-C4Ho; 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, Rg jointly form together with the carbon atom to which they are attached a
cyclopropyl ring;

Ri, Ry, R; and R4 are independently selected from the group consisting of H, OH, C.
salkyl, Cgalkoxy, -N(CHz),, -SO,CHs, CN, OCF3, -C(O)CH3, OCHs, CF3, F, and Cl;
wherein said C(;_4)alkyl and C(;_4jalkoxy are optionally independetly substituted with one,

two, or three substituents selected from the group consisting of 1, Br, F, and CI;
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I n anot her enbodi nent of the invention: A is Oor NH
X is -CR5R6 wherein R5 and R6 are independently

waelogae4td f rom t he group consisting of 25 H, EEHBPS2007/067039
C2H5, i-C3H7, n-C3H7, i-C4H9, n-C4H9, sec-C4H9, and
tert-C4H9; wherein in any of the al kyl groups one or
nore H atons optionally can be substituted with one or
nore substituents independently selected fromthe

Y isgtOthy consisting of OH, F, C, Br and I; or R5, R6
jointly formtogether with the carbon atomto which

RoahdIRY, ¢ tdapérriehtdscle O iRPYyoup cordistid oRIH, Fand RY;;
and R4 are independently selected fromthe group

and%Ql‘%ﬂe§ tﬂgﬂ&t&f edtbrs Qﬂ&g%&naceﬂﬁ& C?Békcclpe%ie ﬁﬂt@ltﬂ%?é@f
In aﬁ&?er%m d\ﬁiﬁgﬁt fli]he gb%}n%{ll _4)alkyl and C(1 4) a| koxy are

ona y Fndi y Substituted with one, two, or
4Als$regugubst|tuents selected fromthe group consisting
F, and d; 5 WD 2007/124394
PCT/ US2007/ 067039 5 Y is CO2H; and Rio are
X is fdeBehderin §s ard Rearedl. ((HonLelHe 1&38@;}1 Eoftisi-SuHng-6fHy. sec-
(hH*cntmt%ﬂﬂﬁCF3 and sol vates, hydrates, esters, and
pharnaceu?lcally accept abl e salts thereof.. In another

t of.the |nv A i O or [
R, REpR e ot iRl &l o SRyt o, c.
sallid, @g)alkb dyCZLWCH@)z,CéBﬂQCPgeGN o8, (oao ORI O@%I!—HQCFBJE and Cl,
R4 are i ndependently sel ected from

Whegwa spiddanstlkyliang Gaf.aHkoxaHpre gptionadlyzndgpendatlyi suh§tam@é yith one,

two, (N(Jﬁ%g%)sabs mﬁ%?ﬁs%??é‘scg Iﬁtg‘r S%EF %r H(Eéqg)sg{_@g &gpﬁi) eilggoxy are

QBSI%naIIy i ndependet |y substltuted with one, 15 two,
ree substituents selected fromthe group

consi sting of | Y is,CO2H;,. ROand Ri o

Roang R0 4ig) gﬁ@h@@ﬁm'byseé@t@(:ﬁr@a b e ﬁ%ﬁsg%ﬂaa ot ddrsiead Gy

of. H F, and CF3; '
and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.

In another embodiment of the invention:
A is O or NH;

X is -CR5R6 wherein R5 and R6 arc H, CH3, C2H5, i-C3H7, n-C3H7, i-C4H9, Il-C4H9, SCC-
C4Ho, or tert-C4Ho;

Y is COH;

R,, and R; are independently selected from the group consisting of CF3, H, F, Cl, OCHs,
C(1_4)alkyl, and CN.

Rz and R4 are independently selected from the group consisting of H, CF3, F, and Cl;
RoisHorF;
R10 18 H;

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.
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and sol vates, hydrates, esters, and pharnaceutically
acceptabl e salts thereof. In another enbodi nent of the
WO posen243gn: 20 Ais Oor NH, X is -CR5R6 wherBCHUR®07/067039
and R6 are H CH3, C2H5, i-C3H7, n-C3H7, i-C4H9,
n- C4AH9, sec- C4H9, or tert-C4H9; Y is CO2H, Rl1l, and R2
are independently selected fromthe group consisting
of CF3, H, F, O, OCH35 25 C(i_4)alkyl, and CN. R3
and R4 are independently selected fromthe group
consisting of H CF3, F, and d; RO is Hor F;, Rois
In albthanéhmiselimantes thdeédioasthe@bjef B,acRiRbed by a compound having the
pharmaceutically acceptable salts thereof. 6 WO
gengigbigrapksd) PCT/ US2007/ 067039 5 In anot her enbodi nent
of the invention, the object is achieved by a conmpound
having the general Formula (1*) RL A\ X\Y R2 RB R4
Formula I* 10 wherein Ais O Sor NH X is a bond
R1or_a oup -CRSﬁQ wherein R5 and R6 are, independently
it S¥ ected fromthe group consisting of

| Kyl ted fromthe group CH3, C2H5, i-C3H7,
n- C3H7, C4AH9, n-C4H9, sec-C4H9, tert-C4H9,
al kenyl sellected fronC2H3, i-C3H5, n C3H5, n-C4H7,
i - C4AH7, AH7; wherein in any of the al kyl or
al kenyl S one or
R3 R4 Formula I*
wherein
Ais O, S or NH,

X is a bond or a group -CRsRs wherein Rs and R are, independently of each other,
selected from the group consisting of H; alkyl selected from the group CHj;, C,Hs, i-CsH5,
n-C;3H7, 1-C4Ho, n-C4Hy, sec-C4Ho, tert-C4Ho; alkenyl selected from C,H3, i-C3Hs, n-
C;Hs, n-C4H7, 1-C4H7, sec-C4H7; 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, CI, Br, I and CF5; 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 heteroatom is

present;

Ri, Ry, R3 and Ry are independently selected from the group consisting of H; F; Cl; Br; I;
CN; OH; C(O)N(R7Rsg); S(O)R7; SO:N(RsRsg);  S(O)N(R7Rg);  N(R7)S(O)2Rs;
N(Rg)S(O)Rg;  S(O)R7; N(R7)S(0):N(RsRsa);  SR7; N(R7Rg);  N(R7)C(O)Rs;
N(R7)C(O)N(RgRs,);  N(R7)C(O)ORs; OC(O)N(R;Rg);  C(O)R7;  substituted and
unsubstituted C;-Cs-alkyl and substituted and unsubstituted C;-Cs-alkoxy, and wherein
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nore H atons optionally can be substituted with one or
nore substituents independently selected fromthe
w@e@ap2eehsi sting of OH, F, O, Br, | and CF3;PCFHURS07/067039
and R6 being part of a ring, either saturated or
unsat urated, substituted or unsubstituted, having 3 to
6 C-atons, 20 and which may contain in the ring one or
nore heteroatons fromthe group N, S or 0, and which
the heseuoat ofibothyerdesi@edi-alkgll andrC,dC{-flekoentard felavtrderarh&nCl, Br,
IC]rgr]e heteroatomis present; Rl, R2, R3 and R4 are
> ~thdependently sel ected fromthe group consisting of H
F d; Br; I; CN OH CéO N(R7Rg); S(O) 2R7,
R7, Sep ReRarg Jrdemndenihrprgyte I\QEqu)tlg( eFamgconspting of H; Ci-Cy-alkyl;

( ' ; JS(O)NF veIO R s
e R TN e B v RO Cr S R Fba) o KRy Gagloe!
arc QEfdDaNy RibBituteC{HvhRhe @ uhat istbdtieatnanthdepondeibt scldeteridfrom the
G -C4- al k%é( and_substituted and unsubstituted
grogp congising oty ClaRe liRd Cdisn 7 WD 2007/ 124394
~PCT/ US2007/ 067039 5 the substituents of both groups
Y s caghoxyl gegup 4@ )OH aua abrgibtaiedar anseiststesdctrazots grou |
Br, |, CF3; R7, R8, R8a are independently sel ected
andfor amalt beestarobgreafonsi sting of H G - C4- al kyl ;
heterocyclyl; and C3_7 cycl oal kyl, wherein
TheCiterfet - ghyihitedetagr @@MC hilein aneluds_boty Pagalky | fullarsgbstitution.
optionally substituted with one or nore substituents
Subptiyerfe srieb ¢ithes etwatcd @ LpHTetRE. 10 group consi sting
of F, d, Br, | and CF3; Y is a carboxy group -C(O OH
In case Bs subBt aeyagdfarring sheogng can kusubstituteddiyeC gt oalkyl or OH, F,
cl gnq/ or&q; salt or ester thereof. The term "substituted"
-85 13085 her ei n i ncl udes both part and full

substjtution.. Substituents can be either saturated or
Estejin atgrthpsgt acqording tp foraula (Ran yhachrdd of the ¢apexyggroup s isplaced by

an d:(rﬁzﬁlié FRAE R, BEISHRSTEdntt RGidBYs b ktdwRkkY %pel‘%n HileLin the art.
, Br ng to

. | and CF3 Esters are those accord
Prefeoedni-ainclydei the Whlicohingl af ubdubstetarcd oryat deastimanssubstituted alkyl,

e GRNERTS O 30 SR BETLHE P BT Sy
C;-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 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;-Cy-alkyl” refers to methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, and tert.-butyl.
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Preferred Rya include the foll ow ng: an unsubstituted
or at | east nonosubstituted alkyl, 20 preferably a
w@eoozioM kyl , an al kenyl, preferably C2-Ci o- aP&ENF1007/067039
an al kynyl, preferably C3-Ci o-al kynyl, and an
unsubstituted or at |east nonosubstituted, saturated
or unsaturated, non-aromatic or aromatic ring having
3to 6 Catons, and which may contain in the ring one
"Ciocyctoalkyli et E€Coatyohmiiyl oingt heagy ooyl alls] ohaif hagind 3 - 7 carbon
whi ch het er oat om e ddentical or different jf
atorf et HGHDBRRL RAEBPUAE GHFIPBSTS e Cartpiexabicac ShBi b Garpenty!
Each %Fz%g&?oﬁ@&ﬁ%a@l@l fchi®Bh Lh§ 13T EMRc QYIS |ibided!
hal ogen, al Kyl, &l kenyl, alkynyl, N S, 0, carboxy,
" Vy " Hl i i C :
e b R R, Al PO el BBt lohoptane ring
thatimgl cooheaimiuy lto greompsmuironureanyldeuplo doylls Gran@s:, or rmehiromatic
. heteroaryl groups, which aryl and. heteroaryl groups
ringgfichds Slbs Pl %r@flgﬁfaé yRoIgip tiged gBe cpttgBritan up to 4
cartn VREmaBRV@plad §18 HelkHBtok sefedecd! fioth thd %rfoﬁf) $oh@sting of sulfur
net hyl , ethgl, n-propyl, 1so-propyl, n-butyl,
(inchslingr$(9)-, -S(Oee), buygdn, andmdtrogent(inchting =NE )WGnd wherein the ring

. .2007/ 124394 PCT/ US2007/ 067039 .5 "C3 7 cyclpal kyl" qr
is hn%%f_f 10 SR FOLRY I FRAFHIling AT RYTT, BTGRPl mples for o
hetddMicRY irklude’ bEATRO MRt REBicted: & adal QRIoBRMe, pyrrole, pyrroline,
~cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, '
imidageleoiraigezaline, Feerolhymirargline.ofxazgoleyeriageliny lisogardborisaragoline,
A T e e
tetraty@todeplicno Epyridiglind, aidans idied plaizolidife, taxakdlRlineXdoRumlidine,
~nunber of doubLe_bonds‘éaronatic or non-aromatic 10
thiaggliflinaani tshthiagofidiney — thiadiazelidine, or sulfplangs urptrey)  dihydropyran,

el BE Bl e il B R SRS DB P il RIS Blfbrazin,
pipeins, S triomghobihe.s ubtfrarole, ( itmeczoledi trtpzelsdiad,- tetrdGpiRe,) , azepine or
oxygen . ang nitroqan (including.:N(C»-) and wherein the
homopipsrazing. [Hrigogyele MResabrazsfidipfie nol ecule via a
carbon or nitrogen atom Exanples for a heterocycle
In praterigd ecrpbadimerisnde mesntiqncredates do facampoend dpnagethe general

ral rnoki.ne, p15 | gid ep | Pl [ .
w81 Pl O i BRI ARE gy of cuc
othdr daxamtefoleying indaaingb:e, thi azoline, isothiazole,
i sot hi azol i ne, thiadiazole, thiadiazoline,

A id@tdrhyedr of ur an,

X is a group -CRsRs wherein Rs and R are, independently of each other, selected from
the group consisting of H; alkyl selected from the group CHs, C,Hs, i-CsH7, n-C3Hz, i-
C4Ho, n-C4Hoy, sec-C4Ho, tert-C4Ho; 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, Rz, R3 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
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t etrahydr ot hi ophene, pyrrolidine, imdazolidine,
pyrazol i di ne, oxazolidine, isoxazolidine,

wa kooaaod3pdi ne, i sothiazolidine, thiadiazolidi n_BCT/US2007/067039
sul f ol ane, pyran, di hydropyran, tetrahydropyran,
i m dazol i di ne, pyridine, pyridazine, pyrazine,
pyri m di ne, piperazine, 20 piperidine, norpholine,
tetrazole, triazole, triazolidine, tetrazolidine,

Rs fazie&{; heinng; droRppeiperthand s Vel €Hocy dil £'C;hHle an < 8l $0 isomers

ne In preferre odi ment i nyention
therph 4F s 26 Ry b&&%ﬂéﬁhar ﬁajgﬁamﬂpfefn ogR ﬁ%%ﬁgrer “flﬁ»fﬁﬁwarbep)atom to
Wth‘ﬁfe? lafe Abached aY@chipr@lﬂ@ ; afEr R3, R4, RS5 and R6
|ndependently of” each er have the follow ng

Ais 0; and/or X is a group -CR5R6
Sfu&ﬁeréﬁ%%ﬁ and R6 are, independently of each other,
e group consisting of H alkyl
and@éﬁé@%gaew%r? e gloup GT, s, | . " G,
n- C4H9, sec- CAH9, t - C4AH9; rein in an
Wlthlﬁéhlé@mp GreohOSIBTHES éiris Pm@rnemwe I&?%ﬁ?ﬁ il thpgroups e%erX Y;
R., RE Jguﬁgte {8166} AL theOfiSnBles MBF febRSikhitent s

pen y sel ecte romt e group consisting of

d I
i ererr et%%?”?#l e i R e BRdr Sy Bipondgpety of
eacIQTl‘helQm@he ﬁ)lllkwhnglheeﬁuhgg C4- al koxy, substituted partly

or fully by F, d, Br, |; and/or 9 WO 2007/ 124394
AifETX lijgsg% (b Q@ﬁ with n@"l%n gbﬁ‘ &Q{sl'l!)elrfg HRRd Re BRI H;,
and ei ng , Q2 i'soners

C s hebafr:Cabls oRisomats tRactfe onBs @HBRobelﬁg ,CHRJ@r Rei kut jointlydomm
t f. ith t b t ich,th
oSl Sbe rBi BURE 1Ry SRifie b 4 ROnSEY P sgpor

roup and/or .a salt or ester thereof. 10 Wthin this
Ry, gg R%a%ﬂeﬁ@megg s¢legted Fomythegraup soasigingeef i OB C1-Ca-

Iyl B CILOURR t tdgérﬂ %%fulﬁ% 1R4c1 B rangdy§p have
: }Ihe meani na)?éé?slln%g drehand.” s ‘'even nore
andPreferred if A X Y: R and Rz2; and R3, R4, R5 and R6

|ndependently of each other have the follow ng

Yisa ca?box% 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;

Ri1, Rz, R3, R4, Rs and Rg have the meanings defined beforehand.

It is still more preferred if A; X; Y; R; and Ry; and R3, R4, Rs and Rg independently of

cach other have the following meanings:
Ais O,

X is a group -CRsRg , with Rs and Rg being H; or Rs being H and Re being CH3, C,Hs,

Cs;H7 or C4Ho or isomers thereof;

Y is a carboxy group

10
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15

Ais 0; Xis agroup -CRSR6 with R5 and R6 being H or

R5 being H and R6 being CH3, 15 C2H5, C3H7 or CAH9 or
WO somee494 hereof ; or RS and R6 being CH3 or R5PCTRES2007/067039

jointly form together with the carbon atomto which

they are attached a cyclopropyl ring; and/or Rl, R2,

R3 and R4 are independently selected fromthe group

consisting of H OH G -C4- alkyl or C 1 -C4-al koxy,
R;, Bubstant Ruede pdepdndetiy eldctod floym Fhe ggbup Bmysisting afitl, OH, CHs,

n r. 2 i s, ,a carboxy group and/or a salt or ester

OcﬁﬁgﬁgoﬁfmafﬁhWHﬂThis group of enbodinents, it is even

nore preferred if all the groups A X, Y; Rl, R2, R3,
andfs a s|EOLeReTRECTPRfve t he meani ngs defined bef orehand. 25

It is still nore preferred if A, X, Y; R and R2; and
WitRB, thiRgrourso fantborBnéntsl efpe ndarmbre pwéferred dhullghbigrouhade X, Y; Ry

e foll qw ng ings; Ais O i oup - CR5R6
and {3 pioERe, B R e G O e BrrbesSilstne tafhoRE ho o
CH3, C2H5, C3H7 or CAHO or isoners thereof, 30 Y is a
car boxy group 10 WO 2007/ 124394 PCT/ US2007/ 067039 5
Rl, R2, R3 and R4 are independently selected fromthe
In gpothep codedimantnticomventiogHelagpato caappundgrglecred Gor e ; group
d/o%.and/or a salt or ester thereof. Wthin this

a
Conﬁggl Y'of embodi ments, it is even nore preferred if al

the groups A X; .Y; R and R2; and R3, R4, R5 and R6
23 af rﬂ@%ﬁl@@ﬁr‘ﬁé@wpmﬁ@aﬂg@%%%a peiigngth gl Pner

enbodi nent, the invention relates to_ conpounds
2-(Ss@herxydr4-rrdhaorarecthyldiphenybAsiDspanignogt acid (II)

2- (5-(4-fluorophenoxy)-4'-trifluoronethyl-bi phenyl -3-y
and sy vpenthyduites, atérd, gnid)pharmaceutically acceptable salts thereof.

In another embodiment, the invention relates to compounds selected from the group

consisting of:

Compound Structure Chemical Name

#

1 2-[5-(3,5-Difluoro-phenylamino)-4'-
H OH trifluoromethyl-biphenyl-3-yl]-4-

F
\Q/ O o] methyl-pentanoic acid

11




2-(5-(phenoxy)-4'-trifluoronethyl
noic acid (I11) 15 and sol vates,
webkarnsseut i cal ly acceptabl e salts thereof.

- bi phenyl - 3-yl ) - pent a
hydrates, esters, and
| NPEATOS198T/067039

enbodi ment, the invention relates to conpounds
sel ected fromthe group consisting of: Conpound
Structure Chem cal Nanme 1
2-[5-(3,5-Difluoro-phenylanm no)-4"'- ff
2 trifldononet hyl -bi phenyl - 3-yl ] - 2H5-(,4-DNfflooro-phenylamino)-4'-
nmet hyl |- pent anoi ¢ aci d~~ & CF3 11 2007 Jﬁj 4394
PCT/ US2007/ 067489 . 2 J__oH trifluoromethyl-biphenyl-3-yl]-4-
2-[5-(|2,4- uotio- phetiyl am nop methy Fpdleiddic acid
trlfluor%F | - Bighen@ - 3-yl ] [4- N O nethyl - pent anoi ¢
acid |[F|CF3 3 2- -(3,5-Bis-tr|fluororrethyl H
phenyl|am no) -4' -t luoronmethyl F3C/ NCH/ O
bi phenyl| - 3-yl ] - 4- hyl - pentanpic acid CF3 CF3 4
2-[5-(|441 sopr opyl - ,t13eny| am no) | 4' -
3 2-[5-(3,5-Bis-trifluoromethyl-
F.c H OH phenylamino)-4'-trifluoromethyl-
O o) biphenyl-3-yl]-4-methyl-pentanoic acid
CF3 O
CF,
4 2-[5-(4-Isopropyl-phenylamino)-4'-
H trifluoromethyl-biphenyl-3-yl]-4-
N OH
\(@ O o methyl-pentanoic acid
CF,
5 2-[5-(4-Chloro-phenylamino)-4'-
H OH trifluoromethyl-biphenyl-3-yl]-4-
/©/ O ) methyl-pentanoic acid
Cl
CFs
6 2-[5-(4-Fluoro-phenylamino)-4'-
“ oH trifluoromethyl-biphenyl-3-yl]-4-
/©/ O 5 methyl-pentanoic acid
F
CF;

12




WQ2(0342489Chl or o- phenyl anmi no) - 4' -

H OH trifluoronethyl - bi phenyl -3-yl]-4- / NO

nmet hyl - pentanoic acid CF3 5

H OH PCT/US2007/067039

trifluoronethyl-biphenyl-3-yl]-4- N/ o

nmet hyl - pentanoic acid ci

CF3 6
2-[5-(4-Fl uor o- phenyl am no) -4' -

H OH

trifluoronethyl-biphenyl-3-yl]-4- N O nethyl - pent anoi ¢

7 acid |F{/ CF3 12 WD 200}/ 1243942-P13, U8Rl doo@e g mino )-4'-
2-[5-(|3,5-Di chl gro- phe amno)-4" H .
trifl ol enethyl nbi phes |oa-y|]-t&fhue’iofwt‘@flr@henyl-3-yll-4-
et hyl|- pent | C # V1 OR I%eth§l':|pentanoic acid
2-[5- (|2 5- Brg?t ri Medor ofet hyl -| 3 N H of f
phenyl|am no) ed' -trjfl uoronethy|l / O
bi phenyll - 3-yl ] - 4- yl - pent anjoi ¢ aci d
CFs
8 2-[5-(2,5-Bis-trifluoromethyl-
Fa “ oH phenylamino)-4'-trifluoromethyl-
O o biphenyl-3-yl]-4-methyl-pentanoic acid
CF3 O
CFs
9 2-[5-(4-Fluoro-2-trifluoromethyl-
Fs “ oH phenylamino)-4'-trifluoromethyl-
F/©/ O o biphenyl-3-yl]-4-methyl-pentanoic acid
CF3
10 4-Methyl-2-[4'-trifluoromethyl-5-(3-
F,C H OH trifluoromethyl-phenylamino)-
\©/ O o biphenyl-3-yl]-pentanoic acid
CF;
11 4-Methyl-2-[4'-trifluoromethyl-5-(4-

ooy
O
F3C

CF;

trifluoromethyl-phenylamino)-

biphenyl-3-yl]-pentanoic acid

13




CF3 CF3 9 2-[5-(4-Fluoro-2-trifluoronethyl -
phenyl am no)-4'-trifl uoronethyl
wheEhampb4 3-yl ] - 4- net hyl - pentanoic acid F CF3PCI0S2007/067039

HN CH
/0

4-Met hyl -2-[4'-trifluoronethyl-5-(3- H
trifluoronethyl-phenylamno) F3C N CH O
bi phenyl - 3-yl ] - pent anoi ¢ aci d

4- Vet h

\ CF3 11

yl-2-14'-trifluoronethyl-5-(4- H

12

trifl dononet hyl - phenyl armi
bi phenyll-3-yl ] - pgnt anopt™aci d

2007/ 124394 _P

2-[5-(
phenyl
met hyl
2-[5-(

4{Chl 0

am po) >4 -
pent anoi ¢ a
44 Cyano- phe

N2-(H(45Chloro-3-trifluoromethyl-

=
H_l%%yl%ﬁl?no §4'¥1\g1)ﬂuoromethyl-

Vi1 A PY-methyl-pentanoic acid
| _lpo | ph}gr;%/ln-le?, 3§I|p]en4'im01c acCl
13

13 2-[5-(4-Cyano-phenylamino)-4'-
§ oH trifluoromethyl-biphenyl-3-yl]-4-
NC/O/ O o methyl-pentanoic acid
J
CF,
14 2-[5-(4-Cyano-phenylamino)-4'-
4 oH trifluoromethyl-biphenyl-3-yl1]-2,4-
NC/©/ O 0 dimethyl-pentanoic acid
J
CF,
15 2-[5-(3-Isopropyl-phenoxy)-4'-
trifluoromethyl-biphenyl-3-yl]-4-
o oH methyl-pentanoic acid
O

14




WQ@2(03A42489Ly ano- phenyl am no) -4' - ff

ff trifluoronethyl-biphenyl-3-yl]-4- NCO
nmet hyl - pentanoic acid NC CF3 14

PCT/US2007/067039

trifluoronethyl-biphenyl-3-yl]-2,4- NOHo
di met hyl - pentanoic acid NC CF3 15
2-[5-(3-1sopropyl - phenoxy) - 4' -

trifluoronethyl-biphenyl-3-yl]-4 o off

16 met hyl|-p oic acid o F F HM-MctMWOD2BOFhid@Adthyl-5-(4-
PCT/ U32007/ 067039 16 F F . .
4- et Ryl - A' -trifl uorometh. 4 trifluoromethyl-phenoxy)-biphenyl-3-
trifldono B00XY) - bi phengp¥hhadentignoi ¢ acid O
OH O| F FAF 17 § Met hyl - 2- [ -TriTTuoronet hyl - 5-

17 4-Methyl-2-[4'-trifluoromethyl-5-
(3.4,5-trifluoro-phenoxy)-biphenyl-3-
yl]-pentanoic acid

18 2-[5-(4-Fluoro-3-methoxy-phenoxy)-4'-
trifluoromethyl-biphenyl-3-yl]-4-
methyl-pentanoic acid

19 2-[5-(4-Methoxy-3-trifluoromethyl-

phenoxy)-4'-trifluoromethyl-biphenyl-
3-yl]-4-methyl-pentanoic acid

15




WQ@2(034¢48941 uor o- 3- net hoxy- phenoxy)-4'- v
trifluoronethyl-biphenyl-3-yl]-4-

F F (3,4,5-trifluoro-phenoxy)-bi phenyl-3- O OH
yl]-pentanoic acid F F F 18 F

met hyl

Fe FFI19 QOl1 F

-pentanoic acid OH

2-[5-(4-Met hoxy-3-trifl uoronethyl -

phenoxy)-4' -trifl uoronethyl - bi phenyl -
20 3-yl]-{4{net hyF-pentanoi ¢ aci d (@ H4-Ndethyl-B[F-tdBuMOmethyl-5-(3-
2007/ 1243 H US2007/ 067039 2.%F 2 :
4- Met hyl| - A'Ft riJf | uor onet hyl - Biflugramgthyl-phenoxy)-biphenyl-3-
triflyonongthyl -phe oxy)-biphen%g;éﬁmgﬁgkﬁd
yl - pant an@ieaerd B F F 21 4-Mthyl-2- 4" - chl or o- 3" -
F trif{l lor one -(3-fluoro-p-
F
F7OF
21 4-Methyl-2-[4’-chloro-3'-
trifluoromethyl-5-(3-fluoro-5-
F o OH
\©/ O 5 trifluoromethylphenoxy)-biphenyl-3-
CF, yl]-pentanoic acid
] CF,
Cl
22 4-Methyl-2-[4’-chloro-3'-
trifluoromethyl-5-(3-
O OH
©/ O 5 trifluoromethylphenoxy)-biphenyl-3-
CF, O yl]-pentanoic acid
CF,
Cl
23 4-Methyl-2-[4’-chloro-3'-

trifluoromethyl-5-(3,5-
difluorophenoxy)-biphenyl-3-yl]-

pentanoic acid

16
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~ O trifluoronethyl phenoxy) - bi phenyl -3 yl]-pentanoic
acid CF CF3 eCH d 22 4-Methyl-2-[4"-chloro-3"- 0
W@ eiofhizuspomet hyl - 5- (3- ronet hyl phenoxy) - bi phengdF/8S2007/067039
trifluo yl]-pentanoic acid CF3 e3CH d 23
4-Methyl -2-14"-chloro-3"- F O trifluoronethyl-5-(3,5-
di fl uor ophenoxy) - bi phenyl -3-yl] F pentanoic acid eCH
d 16 WO 2007/124394 PCT/ US2007/067039 24

24 4- Met hyl| - 5- phenoxy- 4' 4-Methyl-2-(5-phenoxy-4'-
trifl hI-b'h |-3-yl)l Q OH pentanaic acid F
Frll: Hote y ROeny yh) trl%uoro e?l?yl%rllgﬁe%yla-‘g-ly?)-

pentanoic acid

25 2-[5-(4-Fluoro-phenoxy)-4'-
trifluoromethyl-biphenyl-3-yl]-4-

methyl-pentanoic acid

26 2-[5-(3-Fluoro-phenoxy)-4'-
trifluoromethyl-biphenyl-3-yl]-4-

methyl-pentanoic acid

27 2-[5-(3,5-Difluoro-phenoxy)-4'-
trifluoromethyl-biphenyl-3-yl]-4-

methyl-pentanoicacid

17




25 F 2-[5-(4-Fl uoro-phenoxy)-4'-

trifluoronethyl-biphenyl
woreaonste43pent anoi ¢ acid o

-3-yl]
F 26 F

FF

2- [ 5-(3-Fl uor o- phenoxy) -4' -

trifluoronethyl-bi phenyl

y
-3-yl]

-4- o off
PCT/US2007/067039

-4- O OH

nmet hyl -pentanoic acid F F F 27 F F
2-[5-(3,5-Difluoro-phenoxy)-4'-
28 trifl donongt hyl - bi phenyl - 3-yl ]| 2H5-@-0Kthoxy- phenoxy) 4'-
nmet hyl|- penfanoicacid F F F 17 2007/ 1
PCT/ US2007/967039] 28 0 2-[5- (jatr hlé PR?WBMU -4-
triflyorno shenyl - 3-yl ] ﬁll-ethgpf)gﬂm@ceggl@nm C
acid @ OH oQ OH
o
F7OF
29 cl 2-[5-(4-Chloro-phenoxy)-4'-
© trifluoromethyl-biphenyl-3-yl]-4-
5 OH methyl-pentanoic acid
(3
F
F7OF
30 E 2-[5-(3-Fluoro-5-trifluoromethyl-
F
j\Q/F phenoxy)-4'-trifluoromethyl-biphenyl-
o oH 3-yl]-4-methyl-pentanoic acid
(3
F
F7OF
31 E 2-[3'-Fluoro-5'-trifluoromethyl-5-(3-
F
?\Q trifluoromethyl-phenoxy)-biphenyl-3-
o oH yl]-4-methyl-pentanoic acid
(3
9y,
F F
F

18




29 O 2-[5-(4-Chloro-phenoxy)-4' -

trifluoronethyl

3-yl]-4-nethyl

- bi phenyl
WOoredonge43pent anoi ¢ acid o
[5-(3-Fluoro-5-trifluoronethyl -
phenoxy)-4'-trifl uoronethyl
-pentanoic acid F F F 31 F

-3-yl]-4- o off
FFF30F 2-
FF\F
- bi phenyl - |

o off

PCT/US2007/067039

2-[3' -Fluoro-5"-trifluoronethyl-5-(3- F
32 trifldono - phenoxy) - bi phe3d3'Fuaro 6t B-fluoro-5-
yl]-4-|{met anoic acid F
2007/ 124394 US200f7/ 067039 téléluﬁmmethylv?enoxw >
2-[ 3" -|Flluor o-3- (3-flfuof 0-5- F Ryffyoromethyl-biphenyl-3-yl]-4-
trifl dofonet hy eox{y-5' - i| o o y‘ p‘ yi-3-yl]
trifl dononethyl yl - 3-yl ] - #ethyl-pentanoic acid
F
£ F
33 2-[5-(3,5-Difluoro-phenoxy)-3'-fluoro-
5'-trifluoromethyl-biphenyl-3-yl]-4-
methyl-pentanoic acid
34 2-[5-(3-Fluoro-5-trifluoromethyl-
phenoxy)-3',5'-bis-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid
35 2-[3',5"-Bis-trifluoromethyl-5-(3-

trifluoromethyl-phenoxy)-biphenyl-3-
yl]-4-methyl-pentanoic acid
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0 net hyl
2-[5-(3,5-D fl uoro-phenoxy)-3"-fl uoro-
wG2000n243b40r onet hyl - bi phenyl
-pentanoic acid F FF F 34 F

2-[5-(3-Fluoro-5-trifluoronmethyl- F ~F F

met hyl

phenoxy)-3',5

-pentanoic acid FF F F 33 FqF

-3-yl]-4- o off PCT/US2007/067039

-bis-trifluoronethyl 0O off

bi phenyl -3-yl]-4-nethyl -pentanoic acid 1 o FF F F F
36 F 35 K 2- "F Bi s-trifluorongl [1‘3/-(3 5—[Iiﬂu015 fhenoxy)-3',5'-bis-
trifldono @ 1- phenoxY) - bi phen
yl ] - 4-|met hyl- pent afioic acid o 'fﬂ;—q Pronﬁﬂ@& -bighepyd-3-yll-4-
2007/ 1124394 RCPNIG2Q6F] 067039 ﬁ@thgl-ﬁerﬁanmc acid
2-[5-(|3|/5-Dfl *henoxy) 3|5 -Dbis-
trifl doqomet hylT bi phenyl - yI]-4 0 OH net hyl - pent anoi c
acid
F
F Fr
37 g b F e 2-[5-(3,5-Bis-trifluoromethyl-
F F phenylamino)-4'-chloro-3'-
trifl thyl-biphenyl-3-yl]-4-
" oH rifluoromethyl-biphenyl-3-yl]
O 5 methyl-pentanoic acid
L, -
cFF
38 2-[4'-Chloro-5-(3-fluoro-5-
FE H trifluoromethyl-phenylamino)-3'-
F " O on trifluoromethyl-biphenyl-3-yl]-4-
o] L
methyl-pentanoic acid
F
s
a Fr
39 2-[4'-Chloro-5-(2,5-bis-trifluoromethyl-
CFs | phenylamino)-3'-trifluoromethyl-
N OH
O biphenyl-3-yl]-4-methyl-pentanoic acid
o
CF, O
CF,
Cl
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wao eoohieuspprret hyl - bi phenyl -3-yl]-4- OH HN

FFFFFF37 FFFF 2-[5-(3,5-Bis-trifluoronethyl -

F phen

yl am no)-4'-chloro-3' -

F

PCT/US2007/067039

nmet hyl - pentanoic acid OF d F F 38
2-[4'-Chloro-5-(3-fluoro-5- F FH

trifluoronethyl-phenyl am no)-3' -

N OH F

trifluoronethyl-biphenyl-3-yl]-4- nethyl-pentanoic
40 aci d' RI'F d FF39 _ 2-[5'-Fluoro-5-(2,5-bis-trifluoromethyl-
phenyilafi ng- & -1 111 ugp oret hy) PGy k- riorometiyl
-3-y1- {%f hy[-entianoi ¢ act fip Qi1 N ARG ot Ppefinoic acid
CF,
F CF,
41 2-[5'-Fluoro-5-(4-fluoro-2-
CFs H o trifluoromethyl-phenylamino)-3'-
O S trifluoromethyl-biphenyl-3-yl]-4-
F methyl-pentanoic acid
F iln CF,
42 2-[5'-Fluoro-5-(3,5-bis-trifluoromethyl-
. \ o phenylamino)-3'-trifluoromethyl-
\©/ O 5 biphenyl-3-yl]-4-methyl-pentanoic acid
CF,
F O CF,
43 2-[5-(3,5-Bis-trifluoromethyl-
FF H phenylamino)-3',5'-bis-trifluoromethyl-
F " O I o biphenyl-3-yl]-4-methyl-pentanoic acid
F
IOy
F FF
44 2-[5-(2,5-Bis-trifluoromethyl-
" II:ZH phenylamino)-3',5'-bis-trifluoromethyl-
" O 5 o biphenyl-3-yl]-4-methyl-pentanoic acid
F
FOoF ml:
F F
F FF
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WD 2007/ 124394 PCT/ US2007/ 067039 40
2-[5" -Fluoro-5-(2,5-bis-trifluoronethyl- 3 N OCH

WO b@nstted no)- 3" -trifluoronmethyl ~ O PCT/US2007/067039
bi phenyl - 3-yl ] - 4- et hyl - pentanoic acid CF3 F CF3 41
2-[5 -Fluoro-5-(4-fluoro-2- v3 He'r-OH trifluo
r omet hyl - phenyl am no) - 3' -
trifluoronethyl-biphenyl-3-yl]-4- F / nethyl-pentanoic

45 acid F 8 42 2-[5' - Fl uorjo-5- (3, 52|D5$4-Fhi0fd Dﬁl‘iﬂﬁ@bhtﬁthyllz

c HO™H i f1uor gnet
bi pheny /| - ggnt ol TR %@Fé @S@F%u%gmethyl'
2-[5- (|3 Bt hyl - | fipfedyl-3-y1]-4-methyl-pent id
phenyl|a pi sarifi uorollroreetrﬁ YA petyl-pentanoic aci
bi pheny -pentanpic acid OF FFFF F
FF 44 |2 trifluoronmethyl- F F
46 ( R ) -2-[5-(2,5-Bis-trifluoromethyl-
Y
TFe H oH phenylamino)-4'-trifluoromethyl-

biphenyl-3-yl]-4-methyl-pentanoic acid

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

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

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

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

and limiting.

Compounds according to the invention which contain one or more acidic groups can be
used according to the invention, 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 invention which contain one or more basic groups, i.c.
groups which can be protonated, can be used according to the invention 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,
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F H phenylam no)-3',5 -bis-trifluoromethyl- N OH O

bi phenyl - 3-yl]-4-net hyl -pentanoic acid FFF FFF
WO-B002124883 2007/ 124394 PCT/ US2007/ 067039 45  PCT/US2007/067039

2-[5-(4-Fluoro-2-trifluoronmethyl- F F F N off

phenyl am no)-3',5 -bis-trifluoronmethyl- | |

bi phenyl - 3-yl]-4-nmet hyl -pentanoic acid o FFF I F F

FF 46 ( R) -2-[5-(2,5-Bis-trifluoromethyl- 3 H OH
napthhlenydisuifond) acdd,-axuiif heidy et heitl, tart@ic acid, lactic acid, salicylic acid,

bi.phenyl.- 3-yl ].-4- met hyl - pent.anoi c.acj.d CF3. CF3, 5 and .
benggy \?&{Aeﬁefﬂ% ?éée%tog@@é %“,Fl)‘iéﬂ‘tﬂaqﬁr%l ehylpgetic ag1d, malonic acid,
suc@kiceRidbhanda! hsidt MeR8AE - acRRMRaRic LRI, GAMROWBES Wifatite acid,

inventions and/or salts or esters thereof wll exist o
phenylprogidnie peadt gluternie arislo asorlyc fagidprssonigiotinigf acich exsteic fagrdrgdipic

.ar ubjects of the invention. scri bed bel ow are
aci e RS o8 B den b © oot S etT B cor ai ng to-t he
i nvention mthq
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 invention which contain several basic groups can

simultaneously form different salts.

If a compound according to the invention simultancously 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 invention 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 invention includes all salts of the compounds according to the invention
which, owing to low physiological compatibility, are not directly suitable for use in
pharmaceuticals 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

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

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

the invention.

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

mammals, most preferably humans into a compound according to the invention.
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10 are included herein. The list of the different
salts stated below is not neant to be conplete and
WO pev7t243g¢  Conpounds according to the inventi oPCTAB29M7/067039
contain one or nore acidic groups can be used
according to the invention, e.g. as their alkali netal
salts, alkaline earth netal salts or anmmonium salts.
More preci se exanpl es of such salts include sodi um
Thesatdest inyottassfutieiitors ahdisdesdiad sictatoB@b bf thenagmesindsaccording
salts or salts with ammoni a or organi c am nes such as,
tot 1gYe WOy ami ne, et hanol ami ne, triethanol ani ne or
am no_aci ds, Conpounds accordlng to the invention

Theyferiah TRARQites ofﬁ’@ef%) o ridlr Bolpeyles derigepdiom agy ofgthgugrgmpounds
acc&’ﬁi g%? %ﬂnp&tﬂ%ﬁ% g@@ﬁ SP?rg&‘ﬁgmfbﬁr P%%% Aeeohgi ng to the

Ion int ormo |onsaltsvv|th

R PG TR i Feu RO B A b AR Frotecut

whiPRSPERA & an@Giiéh ccllWriovEdntsnahddr pRydislogicaACdodditions.
nmet hanesul fonic acid, p-toluenesulfonic acid, 22 WO

The%Qngﬁ&%%% Rf%gﬁ%@%ﬂ@% ﬁou&s%esﬂaﬁlg{beﬁf Slﬁlbglg{apgmu be

oxal 1 ¢ acl acetic ac tartari ¢ acld
obvaas th argapdrsopl skdledan the dvengiog theaciridys dgpropreatagicthods.
propionic acid, pivalic acid, diethylacetic acid,
F@Jngj@hﬁds’i&cdrdlngﬁ UL Gdrdidt fo@iuda (PicaR bl Gréyirel, acchftﬁﬁg fo methods
acid, maleic acid, malic acid, sulfamc acid,

publishsayn fredpeanreonky #alegoys Bisodaci d, ascor bi ¢ aci d,
isonicotinic acid, citric acid, adlp[c acid and other
Depandidg olnrtbmnt:l@maar;r@s 96 thesindMidud! icaset reorger to a@id kele reactions

durp gl sPUPTREER ch Daun BE TR bR Tn LS nroésddey or

adviti@zcolA td WPhp iy oflodh YurRRtibedl g}aﬁpsoﬁﬁhntfcﬁiﬂbhﬁlgtﬁbﬁéctwe groups
agency for use in animals, preferably in hunmans.

and @ ﬁ‘ﬂlm'ﬁ’é'fstha@d@ edaterptags afike symthostsi grfowptraduce Brckippal groups in
e SR PRRLF, BEESH 0 o TATRANSONTIE O gy e i

fundtfomelngﬂoops sﬁumﬂablbagyﬁmaﬁé ytraeglé@imsteamedgmum and piicarsor groups
E ps in the mol ecul e, the invention also includes,
are ‘%%EW??Bﬁs@bﬂ¥H%i@éh?mﬁornB menti oned. inner salts

or bet ai nes. ' o
If desired, the compounds of the formula (I) 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

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

The invention also relates to a compound of the invention 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 invention, e.g. formulation,

application and combination, also apply to this aspect of the invention.
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The respective salts of the conpounds according to the

i nvention can be obtained by customary nethods which
wW@e@7Hpswh to the person skilled in the art, fBRET/US2007/067039

exanple by 20 contacting these with an organic or

i norganic acid or base in a solvent or dispersant, or

by ani on exchange or cation exchange wth other

salts. Furthernore, the invention includes all salts
In paftidutee tho ogopooss acaodidi ng thomyhetidnnare stitdre favhthe eatment of
Al wﬁng o0 | ow physi ol ogi cal conpatibility, are not

z pipc&Gitabl e for use in pharmaceutical s but

whi ch can be used, for exanple, as internediates for
Detpibparigloing (o5 v Sithepdiselorediedovsr epar ati on of

pharmaceutically acceptable salts or which m ght be
Thesontpabhds daoibe sisedipr ngpdytasen pEt-aseetamdigtiatty.ng activity

of a conpound according of the invention in any
As SJItIRRLIR, FBNASK FmBHEIRtGS oﬁﬂ- c@bab AR R ity ™ rMts' 8 ASSBt on the

The present invention furthernore includes al
pro@@émgbésésﬂﬁfbyc the yesmnmmsn{dsm@taxonfasrgblyot rdfdﬂ*e to an effbctan.which

sent i.nve furtherno i nc

[
the a@?r@(i aefie sﬂrﬁ‘feéﬂfl%@ o R S SEHE ?]é’aﬁst @lthq% dhapplicgtion of
saidl B@mﬁ&lfﬁﬁ@uﬂﬁ’ts PG H 'tH%gretlﬁlvtehgudnﬁﬁgﬁtoT QRe \ﬂﬂb&gseﬁoﬂtoﬁh&s are

physiol ogical Iy tol erable and cl eavabl e groups and
changeidcmoer prefrettdp ol sucba Wway thai thalagioupt @"ftbe ABHY-peptadmprodyced is

reafRE TSR SuBHTR styritalis Gl BerROSob R Demgse’s e ot

Abetertide Spftlics! JTBEdrIMihs hEiA BRI E indchd gﬁAbEtlaQQ) or the relative
nmet abol ites of the conpounds according

quantifies o itnproduds arerdifferaet (gigo fhictrado of éb@tﬂs40tt@ Aahera 42 is changed,

rdnﬁhf %mﬁgﬁgﬁrlved fromany of the conmpounds according
P Yhe CaVerit i on in a cell or organisn1 preferably

mammal Pr ef er abl term" olltes |ates to

Ga%ﬁ SEGiPlase VUK <4 fefge C MRS Ve fRRe AR RIRFSAingse-g. by

detdPhBTENthel & RIWF @Bé@i?&ﬁilelsp&ﬁesq{rgé&'ﬁ MR Ge ortantly levels of
physi ol ogi cal conditions. The structure o

It h%tb%g? ﬂg%wguﬁ?ql %Qv%nc%np%ng%ec%&%% %091 letxolst le? 1gvolved in the

i nven Vi ous 't'o any per

prodeRsin@bf the WotElP pitolfiin VNGtLIP Sa SPIRDRHr &tk Vﬂ[ﬁbﬂﬂ pl‘é@s a tARial role in
conpounds according to general formula (1) be
devglppmantalpraesstsdr Bgroviswestih gelgweisguth F (2004) Curr B101 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-processing

activity of the y-secretase-complex.

Within the meaning of the invention, “effect on the Notch processing activity” 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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published in the literature or by anal ogous net hods.
15 Dependi ng on the circunstances of the individua
W@ 2a®e/1243M or der to avoi d side reactions duri nBCT/Kg82007/067039
synthesi s of a conpound of the general formula (I), it
can be necessary or advantageous to tenporarily bl ock
functional groups by introducing protective groups
and to deprotect themin a |ater stage of the
prefsyabtyhemaléer tban anithe rogucescf assgt o dedcriged upShinmzu tehel (2000)
form o ecursor groups .and at a later stage to
MO]CGﬁqul?’llOLtzer 137t 3 cOReengfation e bBM uncti onal gr oups.
Sui tabl e synthetic strategies, protective groups and
Suc]@ ree puegolasqg nodpkitiomcen Kicovanri¢d ot e pensammsglsi duck disi mammals.

art. If desired, the .c ounds of the for a (I )
ExclRfurB GhST I AR TG St GHARY Digor TP G Bie bifuedulation
canfdNo BXREPIE RY if Akt alnl 4 2ALdcAnRr %&B{@mt&qh@m@mn said
The starting materials for the preparation of

modsdatpaun dsrfafmeadna vitor auinacefll C)ultaree Asdamrendd ahd gerson skllled in the
avai |,abl e or can 5 be prepare ccording to or
ort, B ot T yne s epBRa el R EHIRES Those can serve
as a basis for the preparation of the ot her conpounds
according to the invention by several methods well
known to the person skilled in the art. The invention
Exeglpsasy pesans essfil dommeasiipg e rpdatiea of GyerminehAPB fraggenisgn cell

hne? \UF %ﬁ H%rlltnim%lg %P’ égpecﬁl‘b[f%tsatnﬁféglsa}ﬁclggé hik& q%; %QP y]%ged to those

re w anent

des@ftizadh Mantsalad 9o9eNdtiredoResvws3M. t h respect to the use
of the invention, e.g. formulation, application and

An SRHRIO8Y hRth vidlbSQRRIY ab@yti H@scﬁ%&?ﬁi“@f 03/088635. In this assay
T o 2y e R B e 090 5 &

a suptableirsptide subh‘éatc osrponiaded adbor pisergetess prhl@aratmmmd ibn ability to
cloadk esu' gtr 3 oarurte e treatnent of Al zheiner's

JF SEAS8? {én?g rélating to said use are further

di scl osed bhel ow. The conp ounds can be used f

Conggrftatians eﬁth@fvayw%emétlﬁé of tha - %quﬁgtaseAéeae@%f‘d(tW‘eA&rmptldeS) can
be %&&nﬁﬁé’ éﬂs%ht%dso 8né§m§ ) 356‘?8%% lkélgpfnb%e Exathples for

an ect on t processi ng o
sucly methotle irebele clotopiimatiolP b Efhe mpaptides ibly mae;fsapectﬁom@my cefdfetecﬁon by
n.which the overall rate of processing of APP
M1¢Q9ﬁ¥ ns essentially as w thout the application of

Exemplary assays useful for the characterization 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, J. 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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sai d conmpounds, but in which the relative quantities

of the processed products are changed, nore
wee@iareM y in such a way that the anmount of tP@I/US2007/067039

AB42- peptide produced is reduced. For exanple a

di fferent Abeta species can be produced (e.g. Abeta-38

or other 15 Abeta peptide species of shorter am no

aci d sequence instead of Abeta-42) or the relative
antibodied atci #sileblet foe cpampliecfremaliee d}ehétﬁlse@d)mpmyg In¢.h8witzerland.

rati o of Abeta 40 to ta 42 IS cha preferably
Antjbdy Basadi™ sesihvne e HLR IHRBFRATEY i g. be

nmeasur ed by det ernmi ni ng APP processing,
Cellyertdenices g eméoweé\;@|S§cqbﬁssmmalué@tcplér%vv@kfécqnéggenously express
the g sgcrgt%g"e (fornmf X and"?%ns? ?&ﬁi cyell a?rfsw%g% 0% Ista%lsy ex%? 5§ gome or

revi ous e y- secre ase C

all 1hfé¥é&df§@lfih@ YL f36retdRE 06APRK NHudferd RV Al PASI (htable for such
Notch is a signaling protein which plays a cruci al

assayp kes knowndevkd ghpheshpeasonp rGdlssad self Enep. ofmsuicawket glial origin are

Sc is u
iR, Gl b anChRpsuhliperiiitigrell B homogenates
and "MckbahE PRcatations eRdredAERy afet Hdedt (Kik et al.h@pgpyBiotkemistry 37,
seens_particularly advantageous not to interfere with

164p5d 6Bl ch- pr ocessi ng 25 activity of the y-secretase
activity in order to avoid putative undesired
SuchiaSs}ysflh'@bt e chimirgl, ogtofywoaxachpleatee StpdEftbft reffdctwhi die chompounds

W . ffect the Notch SS
cceiffng B @efopd€ b Bhsah o it R e s Rt
i nvention, "effect on the Notch processing activity"
i ncludes both an inhibition or an activation of the
Not ch- processing activity by a certain factor. 30 A
Furthonpaonsiichsassefsi megdit &s aaotedhawti axgparh oéffretibnalnstedies on the -
Not ch roceSS|ng activity, if said factor is smaller
SCCHERSNCIPIHr ef erabl y smaller than 10, rmore preferably
smaller than 5, nost 25 WO 2007/ 124394
For paqmnpisp OBHRT 0B 08 gNons IFeEFCARTA IS pIghes i thedy wlﬁatﬁpez fqrm @Ih@arrymg

crf RGBS RSP oBBSRE5) B 0 UM, Byl (G20

prefStably & mimSesll floas prof@aibly dHuhRs, Craighb Be eaprebRd iPUbstaif .cgH lines
in animals such as manmal s. Exenplary nmamal s _are

and heceffect af he cgupaeyls prepsdingsp sysyendon snightdesiudide
nmodul ation can also be carried out in humans. In a
Mutgtedt focmb af tienbuetacteris) ofcdtdae dithueb¢ inorated domhs 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 7y-secretase 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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10 nodul ation is perfornmed in vitro or in cell

culture. As known to the person skilled in the art,
w@ewen2d39d n vitro and cell culture assays are PCT/US2007/067039

avai | abl e. Exenplary assays useful for neasuring the

prodction of Ctermnal APP fragnents in cell I|ines

or transgenic animls by Western bl ot anal ysis include

but are not Iimted to those 15 described in Yan et
Theainvention9 firthbatrelates 40 2he 538-06FAid Aomponanipl fer dlic areparation of a

vitro y-secretase assay i s described in WO 03/008635.
medigameqt )ﬁoré%%lalydu AL HIACE IS BEIGY  subst rate i s

contacted with a y-secretase preparation and the
Theafitivity yoft the theastaset brm belbsedudated iis diifersutr ®dys, i.e. resulting in

concentrations aof t var i ous products of the
dlffvﬁgtewé{eag ﬁ@lVé‘H%bgg@Fh °A13- peptides) can 20 be

det er m ned bﬁgvari ous mnet hods known to a person '
Uses of |cepionnd s the modmatiom o€ 3-st@ptass aattyitraehidiang innk fiesgease in

det erm nat j t he peptides b SS-,spectronetry or
the G EE B A e doi T PeB bR A PSSy S Loerul Tt or

t he. characterizatiqn of. the. profile of soluble et
ResPRESivF dlsaeqen TedlFy of cuBpT ARy, ffﬁ“ﬁ‘ﬁla“‘ﬁ}soFtﬁg“r‘r@a@fgg%ﬁ%d@“her

jnclude but are not limted to those described 25 by
beldw!

Wang et al., 1996, J. Biol. Chem 271, 31894-31902. In

t-hj [ i £l reclpitati O -
e BT A SRR E0 ol CTHRIRE LGB pycpion o
the aRetmegtianta dikeRt iagdvcfed Withpaptlicdacd pael e AB4Rlproduction. The
ri x-assisted | aser desorption_iqnization tine-

. hmat ) ..
discgse. pith givatpdslsvelp o tYbsteRsids Profuston pog dpposttipnaidsthy drain is
o] Al AU 0004 BB PRYEL O AR i
dendentia pegllistaaton Doevndyadronte draiferablasgdar et al, 1999,

Sci ence 286, 735-741. Further information is disclosed

As 1020 RXAADPhE térth Nreatlénteis @kended B fefer td. alBprobesséd)&herein there
271, 22908, and M Jensen et al. (2000) Ml . Med. 6,
mayplpia slgyiing prterruptglensresting, asiamangefTheieregs e agdisgse, but

doe%gér{gip Igtggsl’sﬁ'?lx 215(?&%%/ Qk&tﬁb%lﬁiga{onmﬂ%gﬁﬁdg?@ The Genetics

W tzerl an ased kits are
al avai |,abl e f.rom | nnogenet | , _Bel gi um ] s whi )
As B HEYE IR En R BE AR Piudlo e R e O illon in
whi€ 4RIRAOHIS Y% d BN ESTSA B42-peptide is increased due to an overall increase in
the processing 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 invention

may lie in their enhanced CNS-penetration.

Furthermore the invention relates to a pharmaceutical composition comprising a

compound according to the invention in a mixture with an inert carrier.
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the y-secretase conplex and transfected cells which
transiently or stably express sone or all interactors
w@Roorha3g4 secr et ase conpl ex. Nuner ous avai | abl BCTYEE1007/067039
lines suitable for such 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
In anuefrant ram‘tmd;imaﬂarth& iimmtibin ercbods A bharustedlt'(cm @omposition
al., 1998, Blochen1 7,. 16465-1647 h assays .
conppriging 4 EOTBRYIdeHCB theyinyprtion; 1§ %PHE{{‘:‘“% Wét ¥ Bt carrier,

whe@§ sdild e HQUARRLRLS p halféla@&ﬁfamcuaﬂ%rto the invention in
di fferent experlnental conditions and confi gurati ons.

Theotg%h%ﬁlq}%?e fétléctg df‘ﬁﬁﬁé’rﬁ %goént b@xcg@&{t' %fj V%fﬁtcleavcletﬁa\&%lrch the

unict ional I es on et ase conpl ex
conpraimngp iwadnantshaeasd oﬁeclophama&wtlnalecramém can beistehiér liquids, such as
t hei pe forn1or carrying. 20 certajn nutations
watef EF}({)P m kg s )of opetiohamy,. @é@ﬁét%@tag%nﬁq ayntggticaqrigin,
inclrﬁn@ihg%lut notpﬁrﬁi‘t&f e)én@t &P@H%ean r@?lr ﬁuﬂérglf &, %Qéa)fng‘ [Tgﬁ]c? the like.

be expressed in cértain cell |ines
VVm@fﬁﬁszﬁﬂﬁﬁhsnumwﬁﬁanspbmnmndnmglMEmKEEmnnwemnumMmedonﬂw

be stydied. Miutated.,forns o e interac
Salifig 3@5 AR { ?f%lfosgéwrﬁéﬁrga PR W &ﬁr Eﬁ T4V i hposition
is #AB8FikIcRAidtAVERIERI N RANhEBbRitioRS @heT ARk YudTaBIRIsS | ariD Fl%lcerol
preferably humans or nmutated 25 forns which have no

solupipey iatsuptojeriiele rﬁﬁdé@mdl pelquid comials 4or madosable solutions.  Suitable

phar'\r/nbagclef &R telxg [ nc[ﬁﬁe ! s[c]e}rc ﬁcoorsg afctotseh S T re%tans emalt rice,
P i‘ncrude B ﬁ% I"61 ogl cal oA f FCatr o

ﬂou@f ch?aﬂt dsﬂllcnit @élﬁ@d’)cﬁﬁﬁl @&dat@l @I%fcelm) dﬂl(fﬂO@taﬁﬂawW Sal\b{"lmd‘iurhadh@orlde,
been described as nodjfications of proteins in
dricg giggingitly. ghyserelm PoRylepe.c 8lyspl statsr.ndrrelc and dh@ like.  The

coniﬁ)ﬁglltlUﬂ,elf d%lﬁied AL aﬁk%tcohtam ﬁﬁ{jortaﬁrouﬂﬂs%(f%yt r%:] dr%%gﬂm%@ng agents,

osphorylation, prenylation, nyristylat
or pﬁhblrf&s'yﬂgagems Thoget dmmismens tzhetakemcfundsf aclato, slgspbmsions

he f h
crm e AL b ER ol aN AEPoHSBHgE R e CaR RHEN Wit i like.
The%%m‘ﬁ@s@igg Zél’lgé]’%%ﬁluﬁgd 45280 gég@wg\%‘ch éadﬁh@ndl 'T‘)‘ﬁﬁf%jfs' a’91|a. carriers

her relates to the use said COﬁpOUﬂ s for
suckpr@panghyp@[degf aOral formulation can include standard carrlers 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 effective amount of the compound, preferably
in purified form, together with a suitable 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 invention relates to methods for the preparation of a compound

according to the invention.

In one embodiment for the preparation of a compound according to the present invention,

a dibromofluorobenzene can be treated with a benzyl alcohol in the presence of an alkali
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medi canment for the nodul ati on of y-secretase activity.

The activity of the y-secretase can be nodulated in
walpdofaeem ways, i.e. resulting in different PeDUB108%067039
of the various AB-peptides. Uses of a conpound for the

nodul ati on of y-secretase activity resulting in a

decrease in 10 the relative anmount of AB42-pepti des

produced are preferred. Respective dosages, routes of
metaldiydride,r stpiculy Sodinml ayidods et a augalde sgprosedsdlvmt herch as

el.ow. The invention further relates.to the use of the
tetra?wﬂf?gmas Thed Fhgntls e Vﬁ%msw_il@r Falonfeeid dehvative, such
as thil6ALRY t@f bRy dbSGaSRyIASRAGhahe Pridehdt NahBYAtRGal hydride,
| evel of AB42-production. The 15 disease with

typiedlbvsodadn hpdradesanglfa migtal halpdsp tipdea!llp rrowppern fhidaaieferably copper

deposition in the brain is.typicall zhel ner' s
brora}(fée a Sﬁélt%ﬁ\b)tfea%xé@é bl a 0 geidic: sréllvaeﬁg i %‘B‘ﬁlt aﬁy ?,C.etlc acid at clevated
tempethiuke povatesh Héﬁf@ﬂ@iy-ﬁnomc%gmideﬁc Beididsiest TR @h bPRWipled to
syndrone, preferably AD. As used herein, the term
a borpnig geideynder the Vagictheferpndgionskepwa do #iase gkidled 4 ghe, art for such

or o “he . i .
su Tl R e PP 08 LB e and warer, an
alkali netab earbdnite st ad pesssioin caeneasatnd ¥ phltdlioat eoapdudidaduch as

el.imnation of. all synptons. As used herein, the term
tetrakgy(wiphewdphesphine pelladgum B} oducti on” refers to a

condition in which the rate of production of

If reapred feprompeund cambs elisletbddivetrqatmentt e enidlle pprofie sgleent such
Lh. th [ OGReSS| N f. APP or. preferabl dt refers

o g PRh AT SR eSSl FafigR it A LDR. and

the PRPbprilee haliden€ h e@sdit Gupetatura, thpidaity ot on of the
APP-processing profile in 25 conparison to the

Renf¥vaflof ¥R& AR RO MRN:Bab R 89LEALy I dndal ii8Rarif§ of conditions
outl i ned above, such an el evated AB42-level is a

knowal fonthoke offillpdtin ¢ srtdioveshdpidagrotactionsuftymedllygusfingm palladium

catdy G | P RERBLAE oA R ‘ol T ROERT DA g0 and

undbi & dthobfiRtd ofaiiaasiegd CNS- penetration. 30 Furthernore
the invention relates to a pharmaceutical conposition

TheGATREI GhB Bnv&RARG %‘Wpl?eﬁ??ét%ﬂ%r 1 Qarid¥$ of EBIHIS RRoWA tRthose
xture with an 1 nert carfier. 8

skilled in the art eg DA Evans et al Tetrahedron Lett. (1998), 39, 2937, Hosseinzadeh R

et al Synlett (2005), 7, 1101. Typically the phenol is treated with a tertiary amine, such

as triethylamine, a metal acetate, such as copper acetate, an 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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WD 2007/ 124394 PCT/ US2007/ 067039 5 In a preferred
enbodi nent, the invention relates to a pharnaceutica
W@ 09p034i3p4 on conpri sing a conpound accordi ng tRCT/H82007/067039
invention in a mxture with an inert carrier, where
said inert carrier is a pharmaceutical carrier. The
term"carrier"” refers to a diluent, adjuvant,
exci pient, or vehicle with which the conpound is
prodaathtan b¢ geaed wﬁhcal"suph‘alb nm‘lem’t iacidl decigativeg slsch(mrmiﬂenic acid tert-
teril u such as ter oil|s, nc
buey e By! S5 b ey oohis o g AbRATR. pirelidsodiom Maride
andOf Irfdehl haIe! u%leglyb Wt @?Er Ihhad qgekeabm}e 20 er%ﬂormde Further
soybean oil, m neral oi sesane oil and ik
treatfggng rin jag aa:lcpc @bleycntewaaasracehc whidratt di@vamdawmmmm qabvides an

@] ositi,on s adm ter ora
ary BT e ML Ter S s B be Foyrtilel R BB pftcacid under the
varipfyasoBagitibhClovaPiopasdet skflled ih $heddfdrisaéeS@iki coupling, typically
i ntravenously. Saline solutions and aqueous dextrose

usingngplyenfe gichlas 19-digrathaxgpdang erdoveireealkplienghlospepnats such as
potelsglﬂﬂl | d Citbohito > Fong! Nl Ctaﬁ ﬁﬁl%l utionse, uhéb' €such  as
I Ca I uae Se,

armace exci pi ents starch
muﬂ@aﬁqﬁenwpmgpm&emagﬁhahKO) malt, rice, flour, chalk
silica gel, sodium stearate, glycerol nonost ear at e,

If rdq@lr6d t&%&ﬂ@i\lﬁ@ b bélSlkylathdi r&keh&ath bisuitedly gl%ab solvent such

propyl ene, glycol, water, ethanol and the |
as t@tﬁhﬁé@nfmfa@ wthi # sudtabierbase supélrasall @dab@tﬂkkalamldft rtmlcally LDA, and
anmount

the GiRpRITs Gt ahe s B Rist D RRRC AR ¢ ake < he form

of solutions, susEenS|ons emul si.ons, tablets, pills,

Conygisiou @fsthestgnde dhe aeidt @nrkeddons wuae afbssensiel poAB 2l metal
hydfd&g%elélstﬁcall TB@ta Wﬁg}dﬁ)& gﬁﬂgibﬁrggéﬁrc%lf AL fe 84 Bther suitable

I'tion ers and carriers
soh&ushudsmhnm@myﬂerides. Oral formulation can include
standard carriers such as pharnmaceutical grades of

In 4 tedbodl A&t OBE  thé padpafhtioMBEMe StokiPo ik ® At &r@ing SO Mresent
25 saccharine, cellulose, magnesi um carbonate, etc.

invengigppihers Hfis lélhﬁ p dfrempilugrabenEang e be tragtadiveisa heneyl alcohol in
e BRSSO S5 ORGP SRR T SR oo

solvehesuehantdtebl dipfiehd eThe podacmuntbeafeatadevico apoitias rnalomc acid

preferably in purified form ether with a suit
eﬂﬁ%‘@nﬁu aSc%lﬁkomé:r add tefkbytyl %terv?tgzél ¥ i dherpreggnce o i alkal

metglhg}mq e ﬁ)ﬁgdﬁll tsroafu ﬁy?ﬁ’d Sgﬁiag?nﬁéﬁ?g}arhggr%ﬁfcgﬂwl &pp@halide,
preferably copper brormde Further treatment in an acidic solvent such as acetic acid at
elevated temperature provides a benzyloxy-bromophenylacetic acid ester. This can be
coupled to an aniline under the variety of conditions known to those skilled in the art for
such Hartwig-Buchwald coupling, typically such as described by Hartwig JF in Modern

Arene Chemistry, (2002) pp107-168.

Removal of the benzyl etherprotecting group can be achieved under the variety of
conditions known to those skilled in the art for such deprotections, typically using a
palladium catalyst such as 10% palladium on charcoal in a suitable solvent, such as

ethanol, and under an atmosphere of hydrogen.

31



10

15

20

25

30

Furthernore, the invention relates to nethods for the
preparation of a conpound according to the invention.

w0 pooonzs3enbodi nent for the preparation of a coP@DUSZH07/067039
according to the present invention, a
di br onof | uor obenzene can be treated with a benzyl
al cohol in the presence of an alkali 29 WD
2007/ 124394 PCT/ US2007/ 067039 5 netal hydride,

Thet ypdaint y hgdwxyconipyodnd deani hea suiveadadl etaprottiiflate using eg

..S0l vent su as tetrahydrofuran, The product. can be .
riflpgragye n_eaumoaws%ﬂ%y%& B P Hoher PV ingand &g puitable
solvdat SRhON GicRBdndiRdre; kX! trifigk&lan8hY lbe &@BLpIed 118 o B&onic acid

presence of an alkali nmetal hydride, typically sodium

undprythie iveieetzaod cenditeeralknhwhitel éhose yipiledin the artdopyeh Shauki geypling,

or BRI BRT S e P2 E B ket G 7 Tkt P carbonate

sucl eIt sYiueh PIagdindRS anddenzydidinPr mphaay kadhetdsC bis(tri-tert-
acid ester. This can be coupled to a boronic acid
butylplipsphinpwalladivetP. of conditi ons known to those skilled
in the art for such Suzuki coupling, typically using
If resjoired titespredrath cars bd alRky Bikaudiyhivoaymeitane sareblpapmtic sakvent such as

rrly o TR R SFBBNANE SRS S B RS SSHREAFL B, and he
appfo%ﬁﬁ’_él‘ﬁlaﬁélé b @ﬁﬁtﬁbﬂe@%ﬁ&gﬂufﬁ}%aﬂﬂ?db gipg(0). 15 If

required the conmpound can be al kyl ated by treatnent in

Con%elféﬁoint gtb {h% easge]rr %) itﬁe %glldvc? ntbaeg Hogrllqe u{l‘lzg ta?ﬁaé? Esy? ] rﬁf grré %ﬂ(&lli metal

W a sui'tabf e base 'suc ne a
hydtoxides aypigallsDAodiamd hydlogidapir eier pebéncbadfl datedtand other suitable
suitabl e tenperature, typically -78C Renoval of the
solvsaig2y¢h #rdhaeti ng group can be” achi eved under the
variety of conditions known to those skilled in the
Wherr ¢orpungdsi efithd émreoties eicqmieduced ps trakbingtesgherg can be separated into
.pal | adi um. 20 catal yst sych as. 10% pal | adi um on . .
neif o BRI ty e Bt S et d i ARAL BikBUGty wiipg o chiral
HPLMOdelman at nosphere of hydrogen. The phenol can be
converted to a bi phenyl ether by a variety of methods

FurthBRWte ! thet ROSRionSKdjdtbEeh aNmbMEd b} 1Y afa¥iBRSored ddicament
Tetrahedron Lett. (1998), 39, 2937, Hgs el nzadeh R et

comgkisiBgrihesteps(d005), 7, 1101. Typically the phenol is
treated with a tertiary am ne, such 25 as

a) ptdpaghhy campmend aacoming to aAleehat@ionsuch as copper
acetate, an aryl boronic acid and a

b) formulation of a medicament containing said compound.

The compounds according to the invention 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 (e.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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sui tabl e sol vent such as dichl oronmethane in the

presence of an agent such as 4A nol ecul ar sieves.
w@warshon of the ester to the acid can be doP@r/usSioNy067039

a base such as an al kali netal hydroxide, typically

pot assi um hydroxi de in the presence of water and other

suitable 30 solvents such as nethanol. In another

enbodi ment, conpounds where A is S can be prepared by
phatrhectti@dt rognthadschres,diibrombitcsiovtibemrenether tdr an the yform of

t hi ol t he presence of a suitable base such as
pha%ﬁcﬁg‘%‘?aﬂﬁlfe@%ﬁa Bfate, in a suitable aprotic sol vent

such as N, N, di nret hyl f ormam de, The 30 WD 2007/ 124394
Varm@wdgsmw%lmage BVt aedi 64N BasHetor pEBINGET v ¢ampeund of the

1nvetnlfL10{1at§ %hﬁr:n%reg rnent (fl g}z%g“ Vat 1seejtsP]Sol'frCPoraﬂsle mocﬁ?at%o Sf ctihe Y-

resence o

secr@iak@hdtwﬂ?t ag. eﬁh)ééifshliﬁon iy ﬂlbdis@hﬂey rﬁl@ﬁﬂp@ﬂiclaédiﬂdiﬁlcrc&faﬁs@es
net al ide, typically a copper halide, preferably

If o? pc[é@irvetkeﬂ ofi- ey Ukt eEntral rr?e"f‘&d{ﬁn;;ys{e% aPreBGAEl Cthe brain, it is

sol vent such a5 acetic acid at el evated tenperature
advmtagaodeto stect mcv¢nmo<bf}bmothoﬁheﬁmnaumtrat®oralrnl sdcles tvay as to allow

d. under the 10
Blaﬁrvlss (el obRed f?ncgowﬁaaﬁfo B Butel e iﬁ the
rt faqr. such Suzuki coupl typically,
Me@eqiSv ghtigtredycHon dnaluge, db%e%rﬁowelerﬁg% t%nalt%%r@}al igyramuscular,

1ntr%J gl%ﬂealnﬁ{tﬂkle&%g boBalEn W, hn aseﬁ OépQ&Lﬁ‘hlu MEGLPRASE:

adr um conpoun suc

Thet o rp(a?léh E)LLI ﬁ%ﬁrﬁs 8ﬁ6§33|y gcaolglyeaﬁ? ri)‘%g,n{or exarn]gl% %y 1n1q1510n

by tmilst 1ﬁ}ébﬁotﬁ rbwbs&gﬁ@{ Wesighsdpihiclial or ﬁﬁc&@ﬁd@bﬁﬁﬁlﬁﬁgﬁ & may be
with sui t abl e base such as a netal dial kyl am de,
adntlwﬁe@ﬂtpgﬁﬂmmtfmfaer hiplegigplly spiivicagenthal i de at a
suitable tenperature, typically -78 C Conversion of
Adrmihestreorecart be syseenaciod lasah Ihedditoe, iumam drealchiabic wuphodge the

an al kali netal. hydroxide,,.t | | assi um
phafihRutiHsomRotianppbLBn SR e KRl Repotlisyspmeby any
suitSié VeRitS BURRIMS inedRafRular 26hd Nn@RREAAEr inpiehesl Mfventricular
for the preparation of a conpound according to the

1njeptp(§15@,qy bej fgditated hy iimeingrayenitgculgy cagheter, for example, attached to a
resngo { OgTI%BI iilso f %b?ﬂ&rﬁyya ggs%rv%ef)r t rlglﬁﬁl%gary taﬁ]mﬁnstE%?%X can also be

ernployed, e.g. by use of an inhaler or nebulizer, and formulation with an aerosolizing

agent.

In another embodiment, the compound can be delivered in a vesicle, in particular a

liposome (Langer (1990) Science 249, 1527.

In yet another embodiment, the compound can be delivered via a controlled release
system. In one embodiment, a pump may be used (Sefton (1987) CRC Crit. Ref.
Biomed. Eng. 14, 201; Buchwald et al. (1980) Surgery 88, 507; Saudek et al. (1989) N.
Engl. J. Med. 321, 574). In another embodiment, polymeric materials can be used
(Ranger and Peppas (1983) Macromol. Sci. Rev. Macromol. Chem. 23, 61; Levy et al.
(1985) Science 228, 190; During et al. (1989) Ann. Neurol. 25, 351; Howard et al. (1989)

J. Neurosurg. 71, 858). In yet another embodiment, a controlled release system can be
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the presence of an alkali netal hydride, typically
sodi um hydride, in a suitable aprotic solvent such as

W 2qoramped of uran. The product can be treated wWE€TUS2007/067039
suitable malonic acid derivative, such as mal onic
acid tert-butyl ester ethyl ester in the presence of
an al kali 25 netal hydride, typically sodium hydride
and a netal halide, typically a copper halide,

plaged ed praaiohity obtheeherbpantic derget-ue .t ﬂerbraineﬁmsrmqmiring @y a fraction

cidic solvent su S ac C .ac vat ed
of Ngnpeicattrdospr( 8«& 50Th eﬁ%‘r dRy 5\8‘?@% p‘ﬁ%ﬁﬁgﬂ%&t pg Controlled
Rel@Gé Gufdt 961 2T 9. CAARIntrERcRYsd & sRsand HisBRsdNE&he review
the variety of conditions known to those skilled in

by Itdngerl 999, Srcienseid4#9, HARTwi g- Buchwal d coupl ing, typically
such as described by Hartwig JF in Modem 30 Arene
In oo stieyt, an( @Priappd 8y of 68minRersival thepetsbe shiénd yi the art will

etherprotect group.can_be achi eved und r.th i
also ggnsidey rytes TSR DRI oS SCISRFY Figoiher knavn Anii-

<Auﬁ&ﬁmfgﬁﬁ£UCh deprotecti ons, typlcally.u3|ng a
m cat al yst such as 10% pal | adi um on char coa

For e%(arggl%ﬁAe%gg %%éerzol enr(li é%%@%rg%&?%%gghc% Hnéﬁ?qusre-iﬁﬂibitors)

are %Iﬂguskeﬁ)?draw OﬁQuraBAéﬁhmfnes(alnt NMDA%&@WCWM) Gan been

be converted tQ a triflate using
1WHFPW¥P@%@@ﬁ%¥%%h@§@Pb%éﬁ@bf%ﬁﬁbﬂwpde an organi ¢ base

such as pyridine and in a suitable solvent such as
Furthicemiror Tdimkﬁlad@ersvhuls the pift [vatldakamte Ia@qvub‘?eﬂ)@mypﬂdde data with
resrfg RS o RS abMEpPEb ST, B LRI ALR St ana
othdr)éﬁidi‘e@hﬂl%sti@dtﬁh@ tB&H etk 5n JUARIAS ddideadé. met hoxyet hane

and water, an alkali netal carbonate 10 such as

i RIS TR0

whiclebas ireed shéren fr baluesitoxiann p@cmnlcyll aantiéni chyictlr stedieseartd which can
.a Suitable oti.c solv ch, as trah ra

be ifp30dige P e 4 e S P rrBR Y, B w B e SO R These.
typically LDA, and the approprlate hal | de at

ThegdlPeisbrase enperaplnved iyt demujatiopgvidl glso dshonk ep dhe gpute of
kS ind 9 Sl o o Ganectnl bce BEe g, S
accordinghe tlpfr Jﬁdgnctﬁ O(fftha/\pmei[tlmlndami ¢tweh psuiritalolreumstances. However,
suitable dosage ranges for intravenous administration are generally about 20-500
micrograms of active compound per kilogram body weight. Suitable dosage ranges for
intranasal administration are generally about 0.01 mg/kg body weight to 1 mg/kg body
weight. Effective doses may be extrapolated from dose-response curves derived from in

vitro or animal model test systems.

An exemplary animal model is the transgenic mouse strain “Tg2576” containing an
APP695-form with the double mutation KM670/671NL. For reference see e.g. patent
US5877399 and Hsiao et al. (1996) Science 274, 99 and also Kawarabayahsi 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. Aging 24, 645.
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35

sol vents such as ethanol. When conpounds of the

i nvention are produced as racenates, these can be
waepanageed into their enantioners by met hods REDUS200D067039

those skilled in the art, typically by using a chiral

20 HPLC colum. Furthernore, the invention relates to

a nethod for the preparation of a nedi canent

conprising the steps of: a) preparing a conpound
Substentt] diatagfroro styreali stvdind aro ravbl)a‘tﬂ@td‘rllhb akilled p@fsoa in the art which

nmedi cament cont ai sai d und. 25 Th

are JUGFAI P (1 ohBed Bt i h@PProB A riRsARH [al e ychosen
@Itg&lg@tr hensalts, optionally in conbination with
ot her armaceutically active conpounds are suitable

&
Thetst%rr%lp tt%%%seuﬁéearll&r ?%&E{J C &1 ?" e%&%%n%%ﬁ% fat (Inﬁcﬁ%nlt of actlve

compog dri phaﬁmlamml mndhat@ﬁcmuhh b@ﬁogmaébrylhediahaln&@bﬁgeaﬁ e
i nhi bitors Donepezil, Tacrine, Gal antam ne,
tissUQ Sys{em l)or e it tﬁw& Qpght E@ ageseifihginysigpriap medical

doctD PEAoth&iRictar %hl(cﬁ nﬁiud%g hﬁévi)d)tloﬁ bf A%y f)ﬂaﬁ{s oF iR

to a person skil inthe art suitable to treat or
dlsopdeebengtrédltzmel mar s di sease. Such conpounds al so
oles%ero-lo rin ssuctg) atins

Wh?rgmgtﬂe iy AR Ry s dﬁ%g to 505 aeH) or com H]é’lfqlog t[helrapy,

SidinRia9hfiGehtion o%héra{ﬁl oAl Y theraPRITRRIIS eff@d el N
Comgartlggul ar1 humans, as 37 V\D%Ogdls)llMBa ye ©

amcpaf/ s oe7n @i@? eBoUN(Df ;ﬁltrﬁacrmlu@mqn@f Iagerby tatkhle tagethgesy thapthe

m. Xt,ur. ong anthe in the for
cornbhned effeect ei 1c1ts fhe deesurecf bleoglcal 0 cﬂcmal rg%ﬂonse @““hfé’tlt will be

reco@h&ea B?Wﬁe @mde@ﬁnhb ertwmdn the caﬁﬁﬂﬂﬁo&haﬁpyatl&muﬂdf @kh
the invention for the treatnent of Al zheiner's
comppey 9& thercomibinating ihigd bytiselhmay of Rayyot b therapsatically
effe@t‘?\'}é Mhd¥t € 9. encapsulation in |iposones,
m croparticles, and mcrocapsules: 10 If not delivered

Nurfiéro 8¢ tstudicks ohavb ebeee nfublikhade rv atgchs fet efifdcty befn(itﬂ@diﬂl@s bhehe y-
brain, it is advantglgeous to sel ect and/ or

SCCTR@ph GEEVIBF absdAeSTIRed: Aeicamlan Sudies aranhim atlo(?éloﬂgweuroblol
Agihf82 PRAL TRERYLT eRI005 PRRAHAE. &6, £7095W kD& & 29G0f Aidture 414,
rrier.

212; Eriksen et al. (2003) J Clin Invest. 112, 440; Yan et al. (2003) J Neurosci. 23, 7504.

As used herein, unless otherwise noted, the term “isolated form’ shall mean that the
compound is present in a form which is separate from any solid mixture with another

compound(s), solvent system or biological environment.

As used herein, unless otherwise noted, the term “substantially pure base” shall mean that
the mole percent of impurities in the isolated base is less than about 5 mole percent,
preferably less than about 2 mole percent, more preferably, less than about 0.5 mole

percent, most preferably, less than about 0.1 mole percent.

As used herein, unless otherwise noted, the term “substantially free of a corresponding
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
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Met hods of introduction include, but are not limted
to, intradermal, intranmuscular, intraperitoneal,
WO paorawsnpus, subcut aneous, intranasal, epi durBCT/Us20d7/067039
oral routes. 15 The conpounds may be adm ni stered by
any convenient route, for exanple by infusion, by
bol us injection, by absorption through epithelial or
nmucocut aneous |inings and may be adm nistered
aboutdtgmbhaqrercﬂnt, Iprefetably lbiscthmgzihoat P ymade pérvent agemtrseferably, less

Adm n t|on can be s r l.ocal In addition,
thar] §DO S e B S e o O FO PO BhR HEPUR B gPls Seen o

gsitions .of the invention into the central nervous
Thedgst aahatpaciHy el PrEatty O On-PRIC ey that docs not
inte} fRfe AV T bt R e &NF tﬁ%lB%thJ%P@éthit?JO? el Rhve 1ngredlents Such
Intraventricular 1njection may acllitated by an

prefardtioay eraty rowtidelyr cqmetlh phamacéwrcaby amp@bleaionwh@dom@fasalts,
burlgiRe S BREREEER. S et S epranay olfg Bothngyic

age@f. I nhal er or nebulizer, and fornulation with an
aerosolizing agent. 25 In another enbodi nent, the
conpound can be delivered in a vesicle, in particular
a |iposone (Langer (1990) Sci ence 249, 1527. In yet
t he conpound can be delivered via
Gelge?g% %Fgolg re ealsle system In one enbodi nent, a
Thepfuhmmg)gebﬁal,ldmdrqﬁtﬁmf 16 dor {1188 Ty e GRPGoLrsidnly Ref is in no way meant
ge Eng. 14, 201; Buchwald et al. (1980) Surgery
to hgé“ BHMendd dek et al. (1989) N. 30 Engl. J. Med. 321,
The%%ﬁ)pouh@ oRPOIRAL 187HRAGh USPrX RIPRPYRERCRABLATR'ALR &@fhcd as in
be used (Ranger and Peppas (1983) 'Macronol. Sci. Rev.
Formbler bramd. Y @h€102He 3nays e Ob@uyedeby hydroly(smga%e)st@dﬂ emder stnadard

acid'zl_% \?\?{r 35)%%{; Eﬁ&rloglggg Eg))g(lhjc]loﬁ 1989 fn. e %1%58 lg\@shz %‘laré@,é iat room

tem Rer for M edialeurs, ainCeAt 4 (F?Qttd %bﬁf@ﬁte nfiY@ik€ MuedNadbvater,
3 WD 2007/ 124394 PCT/ US20 67039 5 placed in

tetrghwdsafnian( THF).tand mﬁ@mbeﬁw léluﬁtaafﬂgétpurp%@s, estehld ipphgvn with X

as QI%QS b[l%g%é %ﬂ‘n@ecplgéﬁ &Ff 13%%) gfgft d I%?tleg %{iﬁ{rgﬁéﬁ vgﬂsigork for all
X aCafivedlih BernmmRel.ease, supra, Vol. 2, 115). O her

controll ed rel ease systens are discussed in the review
by Langer (1990, Science 249, 1527).

O\al kyl

wherein:

for la and lla, A is NH;
forlband llb, Ais O;
forlcand llc, Ais S.

Compound Ila, where A is NH, may be obtained by coupling compound Illa or I1Ib with

an aryl amine under typical Buckwald or Hartwig conditions, ¢.g. in toluene, dioxane or
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In order to select an appropriate way of

adm nistration, the person skilled in the art will 10
W@b®o/1zemnsi der routes of adm ni stration whi ch PEESHeTNH7039

sel ected for other known Anti- Al zhei mer-drugs. For

exanpl e, Aricept/Donepezil and Cognex/ Tacrine (al

acetyl chol i nesterase-inhibitors) are being taken

oral Iy, Axural/ Memantine (an NVDA-receptor antagoni st)
TH]hastli@e;&nsenb@uﬁpdﬁestitbmtt-ﬂvumideadmideat sdthliygsti dgapu:iladisma(i[l) acctate

n. Furthernore, the skill ed rso
QRO S BlANmED) it sty i sopS gt Bleyary tpgrature

(ran%S%?tSOIFROr Q&3 ©f oY Rh&idnahh P %eoﬂreﬁ?ﬁp&f Siftfa Wi&owave
famly in clinical trials and other studies

readtery €emipgaitd Hg, wiese A ief(d, eety bﬂpbbalszrm@rcogplmaelmel Merwith an

order. to.sel ect. the p t he
ary O Bhise il S rd g PR NS 8 358 Fpsenlif A RER. (such as
dimB@@RANSAPHRIdIR TEMAPY, b10%icthyldmieGholBedad s@m/ &d Cu(OAc), at
clinical studies and which can 20 be in accordance

rooRj feMperEIrgainue singilaresrngéiasy ahdpwribed imdP.cRvangy crdvictipiedron
P '
Lett}é'r? 9It8§te§%rl| 9%:'%@?@ 5?2(*) S 1t‘381%§v%1§ c?ﬁ]gg{rﬂgctsﬂé‘t? g?d ﬂc, @/ﬁere Ais O,
andaﬁi mespe&iviehit, imdy; bampdefahel &em chupihiag seaftioh e IdI'aseraHeb @rith aryl
sorder, and should pe decided.  according to
phemla grrEHePhsnolsheompawrd Hp ot alah Be @EpRredrona rHIC s‘?y reacting with

0 f
metﬁéﬂewwuﬁgﬁgﬁﬁﬁm% i l’ﬂhé ?Pés%nc% %Fgﬁetﬁ ﬁgﬁﬁ‘e a4 then the

I ntraveno on are generally about 20-5
resutngrinethegy suifonates aat boeorclongedunith plemolsi dr dlgopimnotsdy the aprotic
SU|tab e dosage. ran [ anasa

f .
solvil e e S b S E oG BP Ry BbD e Y gRk Geassigy conditons
for SR DetHeP s?ynmk/sisgsebqﬂy reVi® SRicle by RGO IF¥RindRSE@ DARKI Rakkelj

extrapol atéd from dose-response curves derived fromin
(Syn/ﬁhtem 2@06 a¥0 bl pIBAEF22883t Coygoand ITb anayesdenpt arcpared from Illc

e.tr straln
by BB TSt Syl SR RRRRE I RCTIR eShdSs o R imipe and
therKie Q6 fTddNnctHage sﬁl@é@l’c@r&ﬁ eeoresed RAE PhenoldSSBHTopAEnols in
and Hsiao et al. (1996) Science 274, 99 and al so

the perQHE S0Vag s the PrespuEp1hases, ¢ eniiropryy letipd amaryep -
s I t 5 : -
Co éoﬁl;{gr ‘lr:ﬂg[)‘lie?&1 g b? 1&8%3%1’0‘”&?\%”%%{1? %l'o 1OI}EérfJ %ﬁéborloll.ﬂc with
trlﬂﬁﬁrpnﬁﬁﬁheduﬂbﬁﬂmnhydraie in (ROA3) tiNepre@ic©bf anAghing s@éh as pyridine,
645. 34 WD 2007/124394 PCT/ US2007/ 067039 .

or triecthylamine at 0 °C. Intermediate IIIb can be obtained from reactions of phenol Illc
with concentrated HCI, or HBr, or HI at elevated temperature (ranges from 25 to 120°C).
Alternatively, compound IIIb can be obtained under mild conditions by treatment of the
corresponding triflate Illc with pinacoborane in dioxane in the presence of triethylamine
catalyzed with PdCl, to give an aryl pinacol boronate ester which is then treated with
copper (II) halide in methanol- water procedure described by Nesmejanow et al. (Chem
Ber. 1960, 2729). The aforementioned pinacolboronate ester could also be reacted with
Nal in aqueous THF in the presence of chloramines-T to give aryl iodide described by J.

W. Huffman et. al.( Synthesis , 2005, 547).
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5 Substantial data fromseveral studies are avail able

to the skilled person in the art, which are
WO p®rneusp4 ve to the skilled person to sel ect tPET/US2007/067039

appropriate dosage for the chosen therapeutic

regimen. The term "therapeutically effective anmount”

as used herein, neans that anount of active conpound

or pharnmaceutical agent that elicits the biol ogical or
medi cReal response in a 10 tissue system animal or
h§ bei ng sought by a researcher,

medi cal doctor or other cI|n|C|an whi ch
udég alleviation of the synptons of the di sease or
order being treated. Werein the present invention
di rected 1,10.C0- t herapy or conbi nation therapy,
r|S|ngfa§ n.s ?ptlon of one or nore conpound(s)
Rt NRr apeut igg yugg Bebive 15 amount” shall nean that

amount of q mpg ndopati on of agents taken together so

t &t the conbi ned effect elicits the desired

bi [ t e

reé‘% FRARY B SRD Tl B SeapPb D of ' solobaZery by
hydnfgenaimhmraamhot heeg. avioQHLt oroEtGHh din thec prepane of RdfC t Pebenzylation

ion if used b sel f
can GRE b hier £ PHY LB B S B g T Mo RBGS. & PMSEY 120-
200h@%919@gﬂnqﬁgp}ﬁﬂﬁngqjmhlch the effects of nolecul es

e y- secretase activity are described. Exenplary
udles aregtimet al. (2001) Neurobiol. Aging 22,
|met al .5(2000) J Neurosci. 20, 5709; V\éggen et
Naturelgnd, 212; Eriksen et al. (2003) J

R3

O in I . @12, 440; Yan et al. (2003) J Neurosci.
23, 7504 As used herein, unless otherw se noted, the
term™"i ated fornf shall nean that the 25 conpound
is pResg nt] in a formwhich is separate fromany solid

nlxture/VKth anot her conpound(s), solvent system or

b|oIogBtaI1énV|ronnent As used herein, unless

ot herwi sig noted, the term'’ substantially pure base"

shall pean that the nole percen inmpurities in th
Comwétlgoﬂﬂ%% pir@areéisgomwilw %ﬂ%lu?ft epRAUad e Mddniither gn afkyl or

alke‘ﬁ??lflﬁfd% b’ﬂéa of Bﬁﬂ%&lﬁﬁw i Tﬁ@‘l &t a‘i’i@fh%? rotlgr%l@ent w1th a base,

eferably, less t about 0.5 nole percent
e.g. plntbfuem atm(;qsmedaésﬁyh)aamatm wbdiuml hlﬂﬁtrsnpérydsellyt) amsieusaedhthlum

dllsglgrragjlélglg,}.&énagﬁ%g ?:F 2%1 WI S(’iiaygglp raggllgltgggqf :e}g electrophile, e.g. an alkyl or

alkenyl halide, yields alkylated compound IV.

R3_
3%
Rs Ryo

V

Compound V may be prepared from compound VI through a coupling reaction with an

arylboronic acid under Suzuki conditions of aqueous sodium carbonate in DME in the
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salt forn(s)" when used to described the conpound of
formula (I) shall nean that nole 35 percent of the
w@onrespendi ng salt forn(s) in the isol ated baRer/v$2007/067039

formula (1) is less than 35 WD 2007/124394
PCT/ US2007/ 067039 5 about 5 nole percent, preferably
| ess than about 2 nole percent, nore preferably, |ess
t han about 0.5 nole percent, nost preferably | ess than

5  presshauof BAd(PPhpl. Sipdadente trifldtes tar e C@lvartedicebdrooat leyters under

accept abl e” ns a nop-toxic terial at does
the FRRERPEY 8SDHT thert PR e e 06 ORPEhevE ¢ l?reanl(?es or aryl
chlddel M dive 86mpligrdact i ve |ngred|ents Such preparations
may routinely contain pharnmaceutically acceptable

ncentratl ons of salts, 10 buffering agents,

esey S, @onpatlble carriers and optionally
ot hér apeltlémwbgents General Synthesis
Descrip n The follow ng general description is for

illustrative purposes only and is in no way neant 15
to Iinmthe invention. The conpound of Formul a |
wherein A, X, Rl, R2, R3, R4, RO, and R1O are defined
as in ¥Wornula |, and Y is CO2H, nay be obtai ned by
hydrol ysis of ester Il under stnadard acidic or basic
hydronS|s conditions, including reaction with NaOH,
10 at Inisonedistemsemaeunde, VE cma3s eb%rlzmperrgth §omi rpogpound VI with

trlﬂP rﬁ ﬁ{a gst Bﬁféln F;i.ca_rlf._c{? € a%re?e%c?v_lgi“ gnel' ef%lg\{arlentt of gyrldme

at Qpuar poses, ester S shomm Mﬁth X as CHR5, but those

skilled in the art will recognize that ester
hydrol ysis will work for all X as defined in Formul a
29 RS Ro&H,A OH R A Qalkyl R21 12 ORS R9

O
OH

Vil

15  Intermediate compound VII can be prepared from mono-debenzylation of compound
VIII. Selective mono-debenzylation of compound VIII can be achieved by treatment with
1.1 equivalents of base, e.g. sodium hydroxide or potassium hydroxide, in ethanol or
methanol solution in the presence of Pd-C catalyst under hydrogen atmosphere in a Parr
shaker.

20 VI
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R3 | wherein: R3 for laand Ila, Ais NH R4 R1I0 R4

R10 for Ib and Ilb, Ais G | Il for Ic and Ilc, Ais
W@&S2007Co3pbund | 1a, where A is NH nmay be obtai PEHUR2007/067039
coupling conmpound Illa or Illb with an aryl amne

under typical Buckwald or Hartwig conditions, e.g. in

tol uene, di oxane or 36 WD 2007/124394

PCT/ US2007/ 067039 5 THE in the presence of potassium
IntetmédistoxXVUE candbe axasidit atoptiedt frore. gactpal dfaslSthiydrdlyphenyl acetic

. ace e (Pd(QAc)?2), or Palladium (0). trans, .
aci gL %ﬁt%éﬁ%‘g}wefé%@m&l%%@ with @%ﬁ?@@l@%ﬁ%ﬁﬁﬁw carbonate
in DM RRERH @Mp8RAnk80 degrees C) or the reaction may be

prefornmeed with a mcrowave reactor. Conpound I1b,

where Ais 0, may be obtained from coupling phenol M
Coq\{mggu?lﬂnggl;%ﬁgggr (%erag nglléedc I ?fgyhiggggrlo%g%%gtcgg %%s% as one of two
enafti RO YbATTNQRYE kitore MM hn @anddh&ih W @MW RRY or may not be

mol ecul'ar sieves and Cu(QAc)2 at roomtenperature. in
presgnigj rhhe gnargomutirs JaolR emsintiemeniapd db ( emintiBrgnsare ehowm| The pure

Tet r ahedro Lettters .(1980,,39(19),,.2937-2940.
enaforin g POLTY, M SRS P caidl st i GRERE R Pirapcotumn. The
ena@itfineds LSREGIh KA bEBdpaRRedIbERBSIQH0RY AFOUEA YHINhiAE chiral amine

reaction of Illa or IlI'b with aryl phenols or

salty hy dppetipeal secrgsipiisatiens| iThe rpagntiness he apd dp alwdmpy die gained
. ' It n .anh i i
ror GRS AR FO TRLORTGE M SRR A, e PP
e.g. rasadAk) A m@iohignge 8] Aanad ¢ipaca) Ararwolishen 36dAmatidilipase F-15
phenol s or. thiophenols in.the aprotic, solvent in the
Amgpolipase & (frose Blocatalyticy Ing &b pgspre1ganic AatVRRLS, 8/&ragygous DMF,
' ' : ' : nt hesi s see the
DMSEEFbLORe @gpgh%&%&@%}l% aglynég uﬁgaﬂuﬁtﬁ%rﬁy Ki kkel |
(Synthesis 2006, No 14, pp 2271-2285). Conmpound Ilb

al so be. prepar fromM 20 reacting. with
Bot e HARE Pt PAa dROUe: PP ERAO (HET kit CCgppounds Ta
and b n@iHE BRG] BDA thé ReRoVaDBf e TUlrhil NGIBY BRNGs from compounds
sul f onat es can be condensed wi th phenol s” or

1Xat dnidopHe nebectivaly with lghiot hgdrogideentaquaoush&€Hpr estbaquesence of
bases reH%. di i sopropyl ethyl am ne. Conpound Illa may
?35 d fromthe reaction of phenol Me with
Rs

hydEtp

wherein
AisNH, O,or S

Compounds IXa and IXb, where A is NH, may be obtained by coupling compounds Xa
and Xb respectively with aryl amines under typical Buckwald or Hartwig conditions, ¢.g.
in toluene, dioxane, or THF in the presence of potassium t-butoxide and catalytic
Pd(OAc),; or Pd (dba),. Compounds 1Xa and IXb, where Ais O, may be obtained from
reaction of compounds Xla and XIb respectively with aryl boronic acids in DCM and

DMAP in presence of Pd(OAc), and molecular sieves. Compounds IXa and IXb, where
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trifluoromethanesul fonic anhydride in DCMin the
presence of an am ne such as pyridine, 25 or

wa eiogtitwgbani ne at 0 C. Internediate I11b can bRCT/US2007/067039
obtai ned fromreactions of phenol Me with concentrated
HCl, or HBr, or H at elevated tenperature (ranges
from25 to 120C). Alternatively, conpound Illb can be
obt ai ned under mld conditions by treatnment of the

A iedD rarsPoaldo ngayt b fdtadiecdviirom e pnd aXlo bespactevelyn wdthophmmls or

hiopBenghy i aC S i p PR Moot cob EALGANRT e il ioves

CorhpRALE @(a%ﬂohx%omgp BR ecfbta{lﬁéd) Tiasra, fe‘d@tldrﬁoﬁﬁﬁéiﬁ')‘[bobﬁa \é@d &b with

procedure described by Nesnejanow et al. (Chem
trlﬂu@temeﬂ@ﬁ@@)fonfcIwhacﬂraieemelaﬂ\/bmethe Presa e ﬁonmmas sméls‘ptsaiwrldlne

could als reacted with Nal in aqueous THE in the
Ornﬂﬁtg‘é@%@ agp ?hl oramnes-T to give aryl iodide

described by J. W Huffrman et. al.( Synthesis, 2005,

547). 37 WD 2007/ 124394 PCT/ US2007/067039 R5 A O,

al kyl R3 whereiy: ..~ for llia, Ais OFf O :.9X R4 RLO

Hor Illb, ARs O, \Br, or IR IIIfor Pc, A'SCRS

o e/ prepar ed . ~ .
Rz—gonpoun aBzT/Ln al ,.. or
R in PdRE. ' a SO

e achieyed with oth thod_s _ i n B
gIaCN R?’E_‘ O;( |120_ 200 C or LiCN\Rj L7\\ / 120-200 C. Wherem
y ' ~ AisNH, O, orS
Rs Ry R4 Ro

IXa IXb

TfO Tio

HO N
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R4 R1I0O 10 IV Conpound IV may be prepared from
al kyl ati on of conpound V with either an al kyl or
w@bkdengdddhal i de. Treat ment of conpound V in THEDEDS2007/067039

anot her aprotic solvent wth a base, e.g. lithium
bis(trismethylsilyl) am de, sodium
bis(trisnmethylsilyl) amde, or lithium
di i sopropylam de at -78 C, followed by the addition of

5  Congpouetedila ephiXle may. be pepart Kydm debenk$latibk ef gbmpauriddeXIla and

N N e T BTN S UNGGH s

presRn&OMPd-09 reaction with an arylboronic acid under
Suzuki conditions of aqueous sodi um carbonate in DVE

n the 38 WO Oz¢124394 PCT/ Uz2Q07/ 067039 SO%L@ence
@ Pd( Rs arly, the tI ates can B
onuél L o~porqrat e esters urae Re conditid Y

descri aboye afd n can be couple I yl=
brom de i des to give conmpound V. O\O©

al kyl 10 | A medi at e conpounq/
prepagre&d firom conpound VII with Rs——
trif ﬁéy et hanesul foni ¢ anhydride in DEMin the

presenpag\/q:i10 one equi val ent of pyridind&s aRi0 C.
Xlla Xllb

10  Compounds Xlla and XIIb may be prepared from the alkylation of compounds XIlla and
XIIIb respectively with an alkyl halide or alkenyl halide. Treatment of compounds XIIla
and XIIIb in THF or other aprotic solvents with bases, e.g. lithium bis(trismethylsilyl)
amide, sodium bis(trismethylsilyl) amide, or lithium diisopropylamide at —78 °C,
followed by the addition of electrophiles, ¢.g. alkyl halides or alkenyl halides, gives

15  alkylated compounds XIla and XIIb respectively.

_Q/\

R, Ry Xllia Ry Rio  Xillb

Compounds XIIla and XIIIb may be prepared from the common intermediate XIV

by coupling with either R-isomer of 4-benzyl-oxazolidin-one XVa or S-isomer of 4-

20  benzyl -oxazolidin-one XVb by Evans’s procedures. Intermediate XIV may be reacted
with pivaloyl cholride, oxalyl chloride or isopropyl chloroformate in THF in the presence

of a base, e.g. triecthylamine or N-methylmorpholine, to mixed anhydrides or acid

chlorides which then were reacted with the lithium salt of XVa or XVb in THF.

42



[\ 1 OOCC2H5 OH VIl 15 Internedi ate conpound VI |

can be prepared from nono-debenzyl ati on of conpound
WO/Rdor7/124384 ecti ve nono- debenzyl ati on of conpouneCKU$3007/067039

can be achieved by treatnment with 1.1 equival ents of

base, e.g. sodi um hydroxi de or potassium hydroxide, in

et hanol or nethanol solution in the presence of Pd-C

cat al yst under hydrogen atnosphere in a Parr shaker.
I OOCCH3 O 020 VIIl 39 WD 2007/124394

1 YS2007/ 067 5olntermedi ate ¥l 11 _can be easily
pr -o ?@gcti o%’o‘? 3, 5-di hyd%ﬁjéphenyl acetic
acid ne ester (coiercially avaiNgble) with benzyl
bromi de And potassium cdy bopate in DWF at.room
t enper agarke. Conpound | chi ral c to the
carb'&aqjid group, and can &xgSt as one o o 10

Wantigﬁ:\rs (or a mxture threof, wherein an
5 enant i 't excess may oxvaay not be present). The

enantioners la (R enantiomer) and |Ib enant j oner .
Integpedisfy &QRPOW%XL\G ey Rerphiipghipa gsier aigﬁé?OIyﬁlSrPéyow&Ogmd V with

bas@h ahieds B okdlisbRktioR GPATADHLS NshIGn @%&BM ﬁlleth%{?ég%gﬁrtion.
The “enantioners la and Ib may al so separ ated by
resolutions through formng chiral amne salts by
fractional recrystallizations. The enantioners |a and

Svnklietit! @ cé@repe obtai ned 15 from ki nectic resol ution of
the racenmate of correspondi ng esters using |ipase

10 All SBZYIORS werE cBrric@BRA AN er MBNAldsPRSE RRss HMRPRise stated. NMR

i paseA, Amano |ipase M Amano |1 pase F-15

spectra were obtained on a Bruker dpx400. LCMS was carried out on an Agilent 1100

using a ZORBAX® SB-C18, 4.6 x 75 mm, 3.5 micron column for method A. Column
flow was 1ml/min and solvents used were water and acetonitrile (0.1%TFA) with an
injection volume of 10ul. Wavelengths were 254 and 210nm. Methods are described

15  below:

Method | Flow Solvent
Rate
A Iml/min | 0-1.5-95%MeCN
1.5-6min 95%
4.5-5 min 95%-5%MeCN
Abbreviations
Ac Acetyl
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Amano | i pase G
organi ¢ sol vent
W@ 20at 3439t hyl
20 Both enantio
chiral synthese
fromthe renova
conpounds | Xa

(from Biocatal ytics Inc) in aqueous
S, e.g. aqueous DMF, DMSQO

ether or triton X-100 aqueous sPCTIUR290F067039

mers of conmpound | may be prepared from
s. Conmpounds la and Ib may be obtai ned
| of the chiral auxiliary groups from
and | Xb respectively with lithium

d hydroxide in aqg
peroxi de. R, R5

ueouwtdetTHE i n t he presence of hydrogen
R RR AHAOH R/ RR~I11~0-~

DCAA RO wherein
RIO la lb 25 (

RBicKBrémethanss NHL O, or S R4 R10 R4

onpounds | Xa and | Xb, where Ais NH

y be obtained
respectively Wi t

W U

DM¥ HE in the pres

DN@Qb where Ais
conpounds Xl a &

ec.acids in DCM an

and Xb
Buckmald

G@npounds Xa
S “under typlcm

QQQQFW#?t butOX|de and

P
e]H Id ](.Hlet :

d)mﬁw%dﬁéﬁﬁﬁﬂﬁlned from reaction of
nd XIb respectively with aryl boronic

der@0tiBMAR ¢xvepr esence of Pd(OQAc) 2 and

nol ecul ar si evels. Conpounds | Xa and | Xb, where 40 WO

Eq 2007/ 124394 PCT PNHH67039 5 Ais 0 or S, also may
be obtained from Xa and Xb respectively with phenols

Et Of thiophenols [, and DVAP in presence of Pd(COAC) 2
and nol ecul ar sji eves. Conpounds Xa and Xb nmay be

EiO I%t arned—fronrt ce‘%ﬁ}tllialéleltaf'éf phenots—Xta—and—Xrb—wth

g Gram

h Hour

HPLC high pressure liquid chromatography

K;COs; Potassium carbonate

1 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
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trifluoromethanesul fonic anhydride in DCMin the

presence of am nes such as pyridine, or triethylamne
W@R000/123940 OO RR5 ORL RS O r\ A NA N D PRRURDIREH7039

1/ RO R3- R3 wherein R4 RR- RI0O Ais NH O or S 4

101 XalXo RSO0 RS0 TTONTIONJ I/ o RB R3-

Tivi |I/.-\ R4 RO R4 RI0O Xa Xboo 0 0 R5 0 R5 HO N HO

Ni 011/ I RRR3~~V\I ~jv\
RT Retention time
s Singlet
sat Saturated
t Triplet
TFA Trifluoroacetic acid
THF Tetrahydrofuran
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R4 RIO R4 RI0O 15 Xla XIb 41 WO 2007/ 124394

PCT/ US2007/ 067039 5 Conpounds Xla and Xlb may be
wWee@pared from debenzyl ati on of conpounds Xl | aP@RTS201/67039

respectively by hydrogenation in an al cohol solvent,

e.g. MeOH or EtOH, in the presence of Pd-C. / | R5

O--0/ 1 RO ONONJ 01/ o RBR3 R4 RIO R4 R10

Xila XIlb 10 Conpounds Xlla and XlIlb nay be prepared

fromthe al kyl ati on of conmpounds Xlilla and Xlllb

respectively with an al kyl halide or al kenyl halide.
EXAveEtpsnt of conpounds Xlilla and Xlllb in THE or

ot her aprotic solvents with bases, e.g. lithium

Exa% @t . SPife Qb'zitﬁinl ¥t »-(sa@ifflforo l?éi'ioﬂ -4'-trifluoromethyl-biphenyl-3-

r1sne y am de, or frtnum

XllEﬂJﬂmmgmmﬂ anlde at -78 C, followed by the addition
of electrophiles, e.g. alkyl halides or alkenyl
hal i des, gives 15 al kylated conpounds Xlla and Xllb
respectively. J ONON/ 011/ RBRR3 ~- ~ Xlla

PreftatBhG 4B A 0%l 13. 5 dBpomepgencX! | 1a and XIT1b may be

prepared fromthe conmon internediate XV
Benzylalcohol (9.7 mLI, 94 mmol) was added dropwise to a suspension of NaH (4.0 g of

a 60 % suspension in mineral oil, 100mmol) in THF (150 mL) at room temperature and
the mixture was stirred at room temperature for 1 hour before 1,3-dibromo-5-
fluorobenzene (15.9 g, 62.5 mmol) was added. The reaction was stirred at room
temperature for 12 hours. Water was added carefully and the THF was evaporated under
reduced pressure. The residue was extracted with iso-hexane (x3) and the combined
organic extracts were washed with NaOH solution (1 M aq.), water, brine, dried
(MgS0,), filtered and concentrated under reduced pressure. The residue was purified by
flash column chromatography (EtOAc : petroleum ecther) to give 1-benzyloxy-3,5-
dibromobenzene (14.7 g, 65 mmol) as a colourless liquid in 69 % yield. 'H NMR
(CDCly) 6 7.45-7.33 (m, 5H), 7.30-7.28 (m, 1H), 7.10-7.08 (m, 2H), 5.02 (s, 2H).

Preparation of (3-Benzyloxy-5-bromo-phenyl)-acetic acid ethyl ester

Malonic acid tert-butyl ester ethyl ester (10.2 mL, 53.8 mmol) was added dropwise to a
suspension of NaH (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 Sh. 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
(MgS0,), filtered and concentrated under reduced pressure. The residue was purified by

flash column chromatography (EtOAc : petroleum ether) to give, in order of elution,
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by coupling with either R-isoner of

4- benzyl - oxazol i di n-one XVa or S-isonmer of 4- 20
wWheewzgr439oxazol i di n-one XVb by Evans's proceduP@®US2007/067039

Internediate XIV may be reacted with pival oyl

chol ride, oxalyl chloride or isopropyl chloroformte

in THE in the presence of a base, e.g. triethylamne

or N nethyl nor pholine, to m xed anhydrides or acid
recasatedr 1 -HeszylWhiyehSdileomaberzene 62 d . hirhinob) he 35 Vhiywehd and 2-(3-

ben R USODTP DRFADEISNES s L6 BT LRH CHRTFSIOK(12- Fpntaigs 1.4
equitdlch Rald¥a 28YD telzfﬂf)@c’ﬂlfr@s@ér%ﬁ%ll caeRaunEmst) ¥s ﬁﬁ%lobﬁess liquid in 37

obtai ned from ester” hydrolysis of conpound V
% yoeld e3-(3-Beaguenus- ba¢m@1ﬁ®lnyl§mlal@mcoatmd écrtybutly] e}ﬂemthwa@wr (7 2g,

conlfr TSR TARE REPReBR} b0k oD Tiep (ORFRIL BRR ot
in gl SScCOH gsem WISE afhid Abaed t\NMRuxSPE AR MRUNE Mhe EGH RRM @hoved
a Bruker dpx400. LCMS was carried out on an Agil ent

undgrygducagdsprayuee- Zorerdue) wepp@irgd inta Neo&O7 slpiign 62k aq.) and the
rmx[ﬂrg W egi?lja \Llﬂ{ E%BQ mﬂfThgoé fh% Wa&%ttlams/ \%rg washed
solven used we ace

with SvalcdTbriyic, Vdrieb (MgSO4D1,J Rledred and @b trafed 1diddr reduced pressure to
Wavel engt hs were 254 and 210nm . Met hods are descri

give B-brar p\NXY IERTABY- HﬂeW\]f)@%fft\Pémd cthuk ester A6 818> Pri Wrnol) as a yellow
hqu%%n- 87 %ﬁéﬁhslﬁ-ﬁwﬁ'?db&%’/%‘}:45-75.3(5"(19, SBYePHE N (m, 21), 6.87-

revi atli
6.84 (m, 1H), 5.03 (s, 2H), 4.15 (q, 2H), 3.54 (s, 2H), 1.26 (¢, 3H).

Preparation of (5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-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-(trifluoromethyl)phenyl boronic acid (1.5 g, 8.0 mmol) and K,CO; (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. Na,COs, brine, dried (MgSO,), filtered and concentrated
under reduced pressure. The residue was purified by flash column chromatography
(EtOAc : petroleum ecther) to give (5-benzyloxy-4’trifluoromethyl-biphenyl-3-yl)-acetic
acid ethyl ester (2.2g) as a colourless gum in 74% yield. '"H NMR (CDCls) & 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'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl

cster
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Ac Acetyl 43 WO 2007/124394 PCT/ US2007/067039 d

Doubl et DCM Di chl oronet hane DME 1, 2- di net hoxyet hane
wWORPINR44i met hyl f or mami de  DVBO Di net hyl sul f BXI/d82007/067039

e.e. enantionmeric excess Eq Equivalents Et Ethyl

Et OAc ethyl acetate g G.am h Hour HPLC high pressure

i quid chromat ography K2C03 Pot assi um carbonate 1

Litre LCM5S |iquid chromat ography - nass spectronetry
A sdlbdoh bf hDA(4S indopf dyManiTder, M idodody wamddmkitdrm\eise tdvie stirred

solqwlgtgg#aﬁélggnga ngr feré’[}u%(amle\{gyleblpﬁleny £ Sc?ertlc a ‘Ehyf 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 carefully added and the residue was
partitionned between EtOAc and water. The aqueous layers were extracted with EtOAc
(x3). The combined organic layers were washed with water, brine, dried (MgSO,),
filtered and concentrated under reduced pressure. The residue was purified by flash
column chromatography (EtOAc : petroleum ether) to give 2-(5-Benzyloxy-4'-
trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester (2.2 g) as an oil in 66 % yield.

Preparation of 2-(5-(4-fluorophenoxy)-4'-trifluoromethyl-biphenyl-3-vyl)-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'-trifluoromethyl-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-biphenyl-3-yl)-pentanoic acid ethyl ester (90 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 open to the air. After
24 h, the reaction mixture was loaded onto silica and purified (0-10% ethyl acetate in
petrol) to give 2-(5-(4-fluorophenoxy)-4'-trifluoromethyl-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 mL),

then the combined organic layer was washed with brine; dried (MgSQO4) and concentrated
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WD 2007/ 124394 PCT/ US2007/ 067039 RT Retention tine s
Singlet sat Saturated t Triplet TFA Trifl uoroacetic
W@ei0d/124BHE Tet rahydrofuran 5 45 WD 2007/ 12439BCT/US2007/067039

PCT/ US2007/ 067039 5 EXAMPLES: Exanple (i):
Preparation of
2-(5-(4-fluorophenoxy)-4'-trifluoronethyl-bi phenyl -
yl ) -pentanoic acid 10 Preparation of

5 in YecBenoy hifand- 2:(5-(dithrooomicanzg e trBbmzythethgbbipher(yd-37ylrhéntanoic

.94 _mmol s added dropw se t en n .of NaH
aﬂ%é? g o350 oo L ﬁgslowgﬁﬁfhﬂiﬁaﬁé%mmiomm )
in THE (150 nmL) at roomtenperature and the mxture

was stirred at roomtenperature for 1 hour before
1, 3- dlbronD 5 fluorobenzene (15 9 g, 62 5 nnDI) _was

for 12 hours AVﬁter was added carefuIIy and tne THEA
In wasanelogpay dhshibnunel eExantpgel uc agdingr easiyligorodibeadié sind pEtce of 4-

was ex racted with iso-hexane (x3 the co
10 fluogenhgnylboreRicrasid @awgarwégr{édpwmﬁykémﬂ%qomqt%ﬁ bepileml -3-yD-
pen@floib aclfAL@IS MERDEA I l6oehn(MISOY), 111 tered and
concentrate reduced’pressure. The resi due was
purified by flash colum chromatography (EtOAc :
petrol eum ether) to give 1-benzyloxy-3,5 20
Exmﬁﬁmqnnbenzene (14.7 g, 65 nmml) as a col ourless
uid in 69 %yield. 1H NVR (CDCl13) 6 7.45-7.33
2- [55631) -Diflagophegylagming ) - trifluoyometipyl{hipheny)-3-y4- 'ézn%tbyl-
cadigeparation of
enzonxy 5- br ono- phenyl ) -acetic acid ethyl este

vg

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

15 pen

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 1.5L of ice-water with stirring.
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Mal onic acid tent-butyl ester ethyl ester (10.2 ni,

53.8 mmol ) was added dropwi se to a 25 suspension of
w71 24324 g of a 60 % suspension in m neral oi PCT/BS2087/067039

mmol ) in dioxane (200 nL) at roomtenperature and the

m xture was stirred at this tenperature for 1 hour

before CuBr (7.7g, 53.8 mmol) and

1- benzyl oxy- 3, 5-di bronobenzene (9.2g, 26.9 mMmuol) were
Theqnicte‘pitatél’ tves olstaimtd by fibrationrand waeshdueaitle Heritanar st tasxivélgrto

HC1, sol uti on. aq, 100 ni) car f |1 dded
rem T baEl R 6 e R SRR 1 T oh e bt Yol Which was
rn t
air d';rb% féptherﬁ ; I@&qm@ Har‘@}vﬁ{(flﬁg Bf s%g@ir(gam)?wS%sm 65,

sol ution , water rine

4H)f 6160 é3, 88l ) ah8l5 -G difq em tl OHD; ech lehfie C2B HARO ¢ M S$Ar1é, Faund 363.
residue was purified by flash colum chronmatography
(Et OAc : petroleumether) to give, in order of

b) ©! WLReHuy K‘Qiﬁ%%li’e%@%e?@%h’%@l%%é@ﬁm% 5

recovered - behzyl OXy- 3 di br onobenzene (3.2g, 9.4

g0l ) in 35 %yield and 2-(3
nz g.oxy- 5-br ag@- phenyl ) - mal oni ¢ acid tent-butyl
estér efter (7.2 g, contains 1.4 equival ent
mal oni i d Oent-butyl ester ethyl ester, 10 mmol) as
a colourless liquid in 37 %yield.
2-(3-Bed2§loxy-5-bronnpheny|)na|onic acid tert-butyl
ester ethyl ester (7.2g, contains 1.4 equivalent

mal oni ¢ acid tent-butém ester ethyl ester, 10mml) was
di o eolvien af5q graghs AEB&molas)aH X, 5B inbenzylens-pheelkecdtis acid

meth it g B A §i03 BefSEH DT HSTRLE e P s o 20 of

Pd-6 @}adthi @%%éﬁﬁéd indParr sHaleit iRil ot ¥fuiv RS hPdbi@rtwefconsumed.
W th é The conbi ned organi c extracts were

Thegais el wagpeififigg e carllleanddhensiie cpgbemand solvenbwers ramegved
t
o SFEEL RS0 WORLLL SRR OO SRS o ey ol

chrc(rﬁat&grgph}g(lgcm)nkl)lg EsOACyI&ipkaai 51u|eh1(s1 ngIddlleﬁt Bﬂm%)% ®l 8% of
Etoecéro glse éﬁ grems (fﬁY YISIdbéw(tgle Cerr)pomad éét%( d Wb‘ &mﬁ@
ol iél 2 ’ﬁyg Bk A SUEPATRL %@ ﬁyrs(% 1Py 6 Asp il 656,

]}Da¢9d7eﬁmyB}BsCEMdf&ﬁtfﬁﬁﬁ&ﬁ«ﬁﬂﬁﬁbIﬂ%ﬂnToph@l&T) acetic

acid ethyl ester (2.50 g, 7.2 mmol) was added to a 20
solution of 4-(trifluoronethyl)phenyl boronic acid

O byl et St RSl gper

m xture for
oY
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

mixture was cooled to 0 °C. To this cold solution was added trifluoromethanesulfonic
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10 m nutes before addition of
tetraki s(triphenyl phosphi ne)pal | adi un{0) (10 % w) and

W@ b@7/1243%4u1 t ant m xture was heated to 80 C f orPdI/bs2en%067039
under inert atnosphere. The reaction mxture was
diluted with water and extracted with Et CAc (x3). The
conbi ned organic 25 extracts were washed with sat.
Na2CO3, brine, dried (MgSO™4), filtered and

anhgdmied6f Hatle,d.3Umdbr oveed Ucle dnpn@ssng e ifhmal esipducuiradslow 5

°C %}5{5&1{}{6& &ﬁbél{lplg? § Igthga? l&:'l"\r(;‘ne T%Psrrgaﬁ%tog %Elggllge)/ was( II)Eotu(r)eD\(f to: a mixture of
1 N(Hsagﬁg(t? ﬁﬁi"éﬁ'd”wétfi%g lgg 199k E}}{Jre'dlbﬂopb 81 rhd -a%f}]h | R?ga%/ﬁ Was

aci ester Y"as a colourless gu
extryceted dith HiEhNvBmMEBBOd @) x 607 mb9- Corblined fractiidp were #8shéd 3dth

8H), 7.13-7.1 m .94-6.91 ( 1H), 12
Watérg(? Xzf@o, n_nﬁ)_, PEUE a%swﬁb@}ﬂ%&aﬁwn 2 oy oo DTgeg2 x
100;31['1]9)9 @h@Bfgaﬁicgfwe're dried ﬁMgSO4) and concentrated in vacuo to receive a

5-Benz. may-4' -trifl uoronethyl - bi phenyl -3-Xl)-pent an
reddisteliquad 1 08tywhictewaeearddd WD Rext2tPuithout further purification.

SRR i T

sol ution of

(5-Benzyl oxy-4'-trifluoronethyl-bi phenyl -3-yl)-acetic
d) aci(f-Bengyloxpd{-triflpgrogmethyl-pheay)3-yhravedic 3aid ethy) egder

78 C. The reaction m xture was stirred for 30 m nutes
@ -78 C before iodopropane (0.85 nL, 8.7 mml) was

atde®-drepui-seOfthe reaction mxture was allowed to

war m t om flenper ature over ni ght. A saturated
aqueous™0 sol'uti on of amoni um chloride (10 nL) was
careful | Y added and the residue was partitionned

CAc and water. The aqueous | ayers were
edwWith Et OAc (x3). The conbi ned organic

| ayers were washed with water, brine, dried (MJSO4),
filtered“nd concentrated under reduced pressure. The

I esj L Fl r :

(B RS B G P S et GA MR AR SO AR o
ethytl estEt (108 @ré2hytol hidplefydreBethly)plpmyttanaiicadd ( 5.€EN§:29 mol),

ste 2,2 an oil in 66 % yield. r ration of

1,2-51.%@(%?%11&3%?10@% ARskgauegus eet mnﬁwﬁ Ggimae s x
medh)iﬁi@ﬁgﬁ ARGV AL 4ﬁnr ing N, at room temperature for 10 min. To this system

2- (5- Benzyl oxy- 4" % rifluoromethyl -bi phenyl -3-yl)-penta
wasrndiled Bd(PH:)e (480l mg x4 mirbl agnd he@ted tormlux @S °d) ®s 8l5vted he red-

broxiﬁﬂ ﬁ%tggen e:llsodimfgd \%RH E%J)IArc r((?9 L\Sda}lcri] W]églg{cod%sfjljthcsa l:lli%tGGd g%&eous
NaHCOj solution (3 x 200 mL) and brine (2 x 200 mL). The organic fraction was dried
(Na;S04) and concentrated in vacuo. The crude mixture was purified by ISCO column
chromatography to obtain (5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid
ethyl ester (107 g, 100%).

'H-NMR (CDCls): 8 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.

e) 2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pent-4-enoic acid
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w@tdoan i394 PCT/US2007/067039
2- (5-hydroxy-4'-trifluoronethyl -bi phenyl - 3-yl) - pent ano
ic acid ethyl ester (0.85 g) as a colourless oil
Triethylamne (100 L, 0.72 mmol) was added to a
stirred m xture of 2-(5-hydroxy-4'-

ethylresfek uor onet hyl - bi phenyl - 3-yl ) - pent anoi ¢ aci d et hyl

ester (90 ng, 0.25 mml), Cu(OAc)2 25 (68 ng, 0.38

mmol ), 4-fluorophenyl boronic acid (70 ng, 0.57 mml),

4A nol ecul ar gieves (25 ng, powdered) and DCM (2 L)

t roonltenp-!.ture open to the air. After 24 h, the

AC tate in petrol) to give

uor;phenoxy) 4' -trifluoronethyl-bi phenyl-3-y
|') - pentaffoi c acid ethyl ester (67 ng) as a colourless
The ester was dissolved in THE (1.2 nL) and

h a IMsolution of KOHin 6:1 MOH water
eq). After 65 h, the m xture was dil uted

Wi th mat L (5 m) then aC|dified with 1M HCl(aq). The

m xture Wa extracted with ethyl acetate (2 x 5 ni),

n
R T i Gl PR i PSR
Li[N{‘S’iMbJSﬂC(G)N/ 10@HF394.2mli, r14\2mm«ﬂ) timpafigeoiTte reaction mixture was

g (4- quorophenox % ‘-trifluoronethyl -bi phenyl -
stlmesl Felnh aindiic C Mtaeqé TOR0-2 90 a@roaenﬁa{?(e? Stpds l%«ﬂﬂwﬁ) was

s By Bt et ¥ ol ERRRYP hivd e sideepdarg for

0.5 ROT @&dtidnlwasafucadhel @@mquﬁcals@Jamated %IEtX@ﬂ@ideexirabtéd Rgth
henﬁlboronlc acid in place of 4-

EtOpcy Shoprganiy Icntrcdnives daehi(NgaSOpr @%fs@aated and purified by column

e ek RRERX N o 1S Har o] Ryl el st do i

CHIZORS)P(CBU\'Z D) § pprariorphendy (rand Hgv)l-m ¢st B iHh| 207 szBI Hyl 285 i, 1
henyl - }¥ % 4- neth | - 15 pentanoic acid H
H), 3.83(m, 1 H), 4.11 (m, 2 H), 4.72 (s, 1 H), 4.77 (s, 1 H), 5.12 (s, 2H) 703(s 1 H),

7.10 (s, 1 H), 7.15 (s, 1 H), 7.35 - 7.48 (m, 5 H), 7.67 (s, 4 H); Calcd for C28H27F303
(M+H) 469.19, Found 469.

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

HO OC,Hs
(1

CFs
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35

O F CF3 a) (3,5-Bis-benzyl oxy-phenyl)-acetic acid
nmet hyl ester i OOCH3 O O 20 A m xture of

W@ 3003423/ dr oxy- phenyl ) -acetic acid net hyl estRCT/[$200T067039
Al drich, 70g, 0.385 nole), benzyl brom de (137ni,
1.16nol e), potassium carbonate (160g, 1.16nvle) and
DMF (1.5L) under N2 was nechanically stirred at room
tenperature overnight. The 25 resulting reaction

A mixtatausfeonwg®upd eds. 1'gn1(b9ramnfi@)t 10°6 PAfC ©0Bngpfn EtOH Qﬁlndr) was

wth s . 4 2Q0 4 PCT/ US2007/ 067039
hydﬁ%@ﬂﬁ?i&l?ﬂ{ﬁt?ﬁt(‘é%ﬁén am%% 0558 -Trherf%%uf Y TS?F&IO\%%IHBHG was
filteyhd thrJ‘u%ﬁtc@Irﬂt% AR BRSS! 36 oRcdn@aRMS0 Qﬁi@%ﬁhlp@ﬁ&mm 20100%)

give the title conmpounds (123.7g) as a brown sol

as awfhdac bilwH$ NMRr(3@ﬂ Méty, Lol QR@FOBM- D) eautm 6,92 (&J-NGR( Hz, 6 H),

1255050 1t 148 041851 Db 65 m 110 G Mg 185 Ueob EBibay ¢

J= 7(7'\#{#)113 %11)54459§rﬂd2§1§36911% bH), 6.97 (t, J=2.0 Hz, | H), 7.08 (s, 1 H),

Benzyl oxy- 5- hydr oxy-phenyl) - acetic acid efhyl ester
7.63 (SO"r Ot CalgHfox (SdH2BF A3 M 5D 3§d dsFeund3@iol es) of
3, 5- Bi s- benzyl oxy- phenyl )-acetic acid nethyl ester
and NaCH (6.6 g, 1.65 noles) in 1 L of EtCH in the
g) PresPRewyIo (LA iffadromelianRsulforvdéxyly ctir iiRRGethyl-Biphenyl-3-

Parr shaker until one equival ent of hydrogen was
yD-poraneie acidrtbylfsterure was acidified with con HC1 and
then the catalyst and solvent were renoved

TfO OC,Hs
(J 7

CF3

To a solution of compound 1f (2.8g, 7.36mmol) and N-phenyl-bis-
(trifluoromethanesulfonimide) (3.16g, 8.83mmol) in THF (30mL) under N, was added
Et;N (2.05mL, 14.7mmol). The reaction mixture was heated refluxing over night. After
cooling to room temperature, the solution was concentrated and purified by column
chromatography to give compound 1g (3.7g, 98%) as a colorless thick oil; 1H NMR (400
MHz, CHLOROFORM-D) 6 ppm 0.94 (dd, /=6.60, 1.47 Hz, 6 H), 1.22 - 1.28 (m, 3 H),
1.46 - 1.52 (m, 1 H), 1.69 (ddd, J=13.82, 7.09, 6.97 Hz, 1 H), 1.98 - 2.06 (m, 1 H), 3.75
(t, /=7.83 Hz, 1 H), 4.10-4.21 (m, 2 H), 7.31 (s, 1 H), 7.38 (s, 1 H), 7.57 (s, 1 H), 7.65 -
7.75 (m, 4 H); Calcd for C22H22F605S (M+H) 513.11, Found 513.

h) 2-[5-(3,5-Difluoro-phenylamino)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-
pentanoic 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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to give an oil residue. The crude product was purified

by 1SCO silica gel colum chromatography (ISCO using
wWER@AR43ept ane as el uents (gradient from 10% tRCTB32001/067039

Et OAc) to give 25 granms (65%yield) the title conpound

( ib). "HNWR( CDC13): 20 6 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 b5H); Calcd for
bina@hﬁiyleﬁmg, DR ma®) $d dédilmtdteZBE’utoxi)ie (NaOt-Bu) (11.3mg, 0.12mmol)

Benzy trifluor nesul fonyl oxy- phenyl ) - ace
in tql}l?iﬂea(& &’lgt"l’ﬁﬂ cated af 85 CQ %E ? X%@f opglipgrfo FpgyteRpR{fYErihe

soluglfson gvra(s ?QHE%hQ&‘B{etgf %Y E{(S’ﬁé%/ g)( 'Jm ﬂl& ng&‘ \9%5%@6 n(TL\SaZSOL;),

conci\ﬂ]ﬂawddlﬁd ppl;lﬁedjbyl eol(lﬁlﬁ cﬁrmﬂ]ato@raﬁk&l nni[glx)e anTé‘thyl agicx frsicrenediate.

A nyFi qub%%&ﬁ é%’é”eﬁdﬁ%ﬁ ?alr&]& ﬁ%@W '&m DaddmL. 8995 Rmol in
THIP@Edﬁg@ @1?1&0@ 6289 wad s@rdy @k 1 Sjleanﬁ%ngbn@atedOCﬁch‘aha water were

over 1.5 h, maintaining the internal tenperature bel ow
add&d, @néthﬁ: msixture eds hodiffedribe N G1E. Eheaorg@m@phww vz;as separated and

reacti qn m xture was po a mxtu
the (SIS BB ARLHE bt P ealiibe FrePlig PP werg dried
confontrhfed, ﬁﬁi%ﬁﬁﬁﬁd'b?}é@[uﬂﬁ@&roﬁéiol’g%gg@o pive B8mg (84%, 2 steps) of the
di chl oronet hane (2 x 10 i ned fracti ons were

titloveagtpetndvit hwhigsaid; ( Bl NMBO(GOﬂMHZ S LOROFORI I bdi gpm 0.91 -

OG0B 3oL 0 W 1 B gty R B e 1 1)

3.71 @, SICUOHE, H}?@SQHV(‘Brsal H)e@IgOshs 40 (ihlyllldHi %Oﬁ) -9660\/(1h011H) 7.13
was carrled onto he next Steg W t hout further

(d, Fue Tl Hedt Hpr. 18 O7a29: tms oH).G18H1 7723083 Hiwéplcd fog (ZAH22FSNO2

u
M (@-%qnzy?%&yd% “trifluoronethyl-bi phenyl-3-yl)-acetic
acid ethyl ester OOCEt O 15 CF3

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

pentanoic acid

FH
N OH
(3
F
CF5

The title compound was prepared from 2,4-difluoro-aniline and compound 1g
under the condition described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) &
ppm 0.88 - 0.99 (m, 6 H), 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 H), 3.69 (t,J/=7.70 Hz, 1 H), 5.70 (brs, 1 H), 6.78 - 6.85 (m, 1
H), 6.90 (ddd, /=10.94, 8.38, 2.93 Hz, 1 H), 7.00 (s, 1 H), 7.04 - 7.14 (m, 2 H), 7.24 -
7.33 (m, 1 H), 7.64 (q, /=8.31 Hz, 4 H); Calcd for C25H22F502 (M+H) 464.16, Found
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A m xture of
(3-benzyl oxy-5-trifl uoronet hanesul f onyl oxy- phenyl ) -ace
W@ r@7azi3d4 et hyl ester (108 g, 0.26 nol), PCT/US2007/067039
4-(trifluoronethyl)phenyl boronic acid (55.6 g, 0.29
nmol ), 1, 2-dimethoxyethane (1.1 L) and aqueous Na2CQO3
(2 M 129 nL , 0.26 nol) was nechanically stirred
while purging N2 at roomtenperature for 10 mn. To
464t hi s system 20 was added Pd(Ph3)4 (480 ng, 0.42 mol)
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
Exag,z?l_lglg@at ed aqueous NaHCO3 solution (3 x 200 ni) and
ne (2 x 200 nm.). The organic fraction was dried
2-[ 5 (3522 Bd4ir ifaruat o metigdptheay lathin 0)-4/ etcifbnor dinethyl-bijeh eniy ke 3-yi |ed-
f' E'Hrlfl ed, y | SCO col um chromat ography to obtain
met?'a 5B 291"8)?? -trifluoronethyl - bi phenyl -3-yl)-acetic

acid 25 ethyl ester (107 g, 100%. i H NWR (CDC13): 6

1.26 (t, 3H), 3*66 (s, 2H), 4.17 (q, 2H), 5.12 (s,

2H), 6H99 (s, |1H), 7.12 (s, 2H), 7.34-7.49 (m 5H),
FsCl. N _AH) Oé'bl for C24H21F303 (MtH) 415. 14,

F 418

2-%5< Benzyfoxy- % -trlfl uor onet hyl - bi phenyl - 3-yl ) - 4- net
hyl Pent -4 enoic acid 51 WO 2007/124394
C'Ig US20¢7/ 367039 5 ethyl ester OCEt O CF3 To a
sol ution conpound ld (4.99, 11.8mmole) in THE (50
m.) at -78!C was added Li[N(Si Me3)2] (1IN in THF,
14. 2m., 14 53mml) dropwi se. The reaction m xture was
Thed sSSP yr e bnt % iR oR Tl e gpd compound 1g

undacitie dorttii gl seribethia Bxaimjile @nlM@@MRI (ow MH@ OHOROFOBRM-D) 5
-35 C and stirred at -35 C f he reaction

PPk E8 qﬂlé)iQdﬁ’eé R 1 ROy~ %%@%»réa%%@ 7§c¥|129t1| Iéh ladg 1.81 (m, 1 H),
l%el\%ggg%l‘ oncenFr ated 13&86'%?5??:@69by c’ot%)r’m' (ﬁ[jﬁf_ﬂgg Hz,

1 H); e sn@s bgp a7patg/(sgn ¥, T.6pBUadm] 4 1) Galbd gor CZH22EIND2 (M-+H)

56495 CRoud 46y, 1 H NWR (400 Mz,

Example 4
2-[5-(4-Isopropyl-phenylamino)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

H OOH
o5

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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15 CHLOROFORMD) 6 ppm1.19 - 1.29 (m 3 H), 1.74 (s,

3 H, 247 (m 1 H, 2285 (m 1 H, 3.83 (m 1 H),
wWa2W1/184394 2 H), 4.72 (s, 1 H), 4.77 (s, 1 H), BCIEBSZ087/067039

2 H, 7.03 (s, 1 H, 7.10 (s, 1 H), 7.15 (s, 1 H),

7.35 - 7.48 (m 5H), 7.67 (s, 4 H: Calcd for

C28H27F303 (M+H) 469.19, Found 469. 20 f)

2- (5- Hydroxy-4'-trifluoronethyl-biphenyl -3-yl)-4-nethy
-0.98 (e rtt ldndild) -acd d(met Hy,l1.85t £63 HQ OEHE72 @ddCF31359, W21, 6.97

7/ 12439 S20Q7/.067 m re n
Hz. 10 5 T G rbhiSh EoF ($b0% PabE Ts0bfg Hi 6 G {olns. | 1,
6. 99/@73 1@1}&1@9@%& ed700dsr 316, 1.49Psich (hi) 4npy cﬁi&ék&f ciSH30F3N02
he résulting reaction m xture was ltered
(M*tfh)r‘li@gﬂi Eeind4/0and the filtrate was concentrat ed to
gi ve conpound if (4.2g, 100% as a clear oil; 1H NWR
(300 MHz, CHLOROFORMD) 6 ppm 0.92 (d, J=6.6 Hz, 6 H),
Exaln;?lés(m 3 H, 149- 1.61 (m 1 H, 1.65 - 170(m 1
95 - 2.05 EPSG?ttoJ??Hz H),
2-[54 41@h10rq piagnxlmnnzo)H’ -trj ugromgthy bmhensl—@-yl]cé{ meghyl- m;ntanmc
ac1,1I—|) 7.08 (s, 1 H, 7.65 (s, 4 H; Calcd for
1H23F303 (M+H) 381. 16, Found 381. @)
4- Met hyl -2-(5-trifluoronet hanesul fonyl oxy-4'-trifluoro
nmet hyl - bi phenyn~3- yl)-pentanoic acid ethyl ester 15
Tf O OE’HS O 20 CF3 To a sol ution of conpound if
g N ‘ and N-phenyl - bi s-
1@] I «@ gnesul foni mde) (3.16g, 8.83mvl) in THE
clI-(301L) under N2 was added

CFj5
The title compound was prepared from 4-chloro-aniline and 1g under the condition
described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) § ppm 0.89 - 0.98
(m, 6 H), 1.56 (ddd, /=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 H), 7.09 (s, 1 H), 7.14
(s, 1 H),7.20 - 7.31 (m, 2 H), 7.64 (q, /=8.56 Hz, 4 H); Calcd for C25H23CIF3NO2
(M+H) 462.14, Found 462.

Example 6

2-[5-(4-Fluoro-phenylamino)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic

acid
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Et 3N (2.05nL, 14.7mmol ). The reaction m xture was
heat ed refl uxing over night. After 25 cooling to room
w0 oopaeadure, the solution was concentrated anBCT/US2007/067039

purified by colum chromat ography to give conpound Ig
(3.79, 98% as a colorless thick oil; 1H NWR (400

MHz, CHLOROFORM D) 6 ppm 0.94 (dd, J=6.60, 1.47 Hz, 6

H, 1.22 - 1.28 (m 3 H, 1.46 - 1.52 (m 1 H), 1.69
(ddd, J=13.82) 7.09, 6.97 Hz, 1 H, 1.98 - 2.06 (m 1

H, 3.75 (t =7.83 Hz, 1 H, 4.10 - 4.21 (m 2 H),

7.31&{ : 438 (s, 1 H, 7.57 (s, 1 H, 7.65 - 30
Sfolje B -
F 5-(3,%-D fluoro-phenyl am no)-4'-trifluoronethyl-bip

| cd for C22H22F605S (M+H) 513. 11
henyl - 3- -4-met hyl - pentanoic acid A m xture of

compou ) (50ngy, 0.098mmol), 3, 5-difluoro-aniline
(20nmg, 3%-0.156mmol ), Pd(QAc)2 (6.6ng, 0.029nmol),
racem c- di -t-butyl phosphino)-1,1"- 53 WO

> 2007/ 124 PCT/ US2007/ 067039 5 bi napht hyl (35ny,
TheQitREBMpolind aasipepstied Mohes frubty-axiiskeaddNgQindBtidhe (cdAdi86H ,
0.12mmmol ) in toluene gl. 5nmL) was heated at 85 C for
descritigd imExampleob| iFhiyMkb (409 eﬁﬁép&QE@RMﬂéS poe1 UPP G,

= 6@;%?3\%% g_ﬁn g b%a% )Oé:\gr% ?3 ég purl i C cﬁ) 1.97

(dddy= wlswrmm;l‘vrimm OlgHﬁQhYl (ftO]=gl7‘0€Hz?}fl 18], ByI5 -e597(m, lH) 699-
i nt er nedi a ove internedi ate an
107 09]\@@4 aN 63|q(q+-|é‘—c§ 5@H1447Hﬂ C%CCQ@)A%I[I)BHN% (Mﬂnﬂ)r%@lﬂ found
446(0. 6mL-0.6nm) was stirred forl8h and concentrated.
CH2C12 and water were added, and the m xture was
acidified with IN HCL. The organi c phase was separated
an t he aqueous phase was extracted with CH2Cl2. The
Ex i"'ned organi c layers were dried, concentrated, and
r yﬁﬁﬂl 14 Q ﬂi%l?lY j47e] 9. %N. 2
2 [satsesp?l&g?&%{ tltlngygofn%%% as a} V\ng%ﬁeyEE %Fg‘ﬁ%ﬂﬂ
15  penMVRI¢ 40 MHz, CHLOROFORMD) 6 ppm 0.91 15 1.00 (m 6
H, 1.51 - 1.62 (m 1 H, 1.70 - 1.80 (m 1 H, 1.99
(dd, J=7.83, 5/87 Hz, 1 H, 3.71 (t, J=7.70 Hz, 1 H),
6.30 - 6.40 (m 1 H, 6.50 - 6.60 (m
d|¢171Hz 1H, 7.18 - 7.29 (m 2 H),
I 4 H,; Cal cd for C25H22F5NCR ( MtH)
64.

CF3

The title compound was prepared from 3,5-dichloro-aniline and compound 1g under the
condition described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.90
- 1.00 (m, 6 H), 1.55 (ddd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.71 - 1.81 (m, 1 H), 1.93 - 2.05

20 (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, J=1.47
Hz, 1 H), 7.19 (d, J/=1.71 Hz, 2 H), 7.62 - 7.73 (m, 4 H); Calcd for C25H22CI12F3NO2
(M+H) 496.10, Found 496.
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20 Exanple 2

2-[5-(2,4-D fl uoro-phenylam no)-4'-trifluoronethyl-bip
whewyl2494/1 ] - 4- met hyl - pentanoic acid F H yN QGCT/U820B7/067039

CF3 The title conpound was prepared from

2,4-difluoro-aniline and conpound 1g 25 under the

condition described in Exanple 1; 1H NVR (400 MHz,

CHLOROFORM D) 6 ppn10 88 - 0.99 (m 6 H), 1.56 (dt,

Exaimli8839, 6.63 Hz, 1 H). 1.72 (ddd, J=13.69, 7.21, 6. 97
9 (t

2- [igz éls;%lq%rgmeih}/]_op?neg§l?gllno)g E?S;h‘ﬂ‘hr '&eﬂﬁf blléle%t%'a&ia‘!'

meti’lyllﬁelﬂﬂnm% adfp 2. 93 Hz, 7.00 (s, 1 H, 7.04 -

2 H), 7.24 - 733(m 1 H, 764(q, J=8.31

PCT/ US2007/ 067039 5 464. Exanple 3 2-
PH“ uor onet hyl - phenyl am no)-4'-trifl uorom
-4- met hyl -pentanoic acid H CH
CF30 10 CFS The title conpound was prepared
from 3,/4-bis-trifluoronethyl-aniline and conpound 1g

Cinder condition described in Exanple 1; 1H NWVR
(400 CHLOROFORMID) 6 ppm0.88 - 1.00 (m 6 H),
1.56 (gd J=13.33, 6.85, 6.72 Hz, 1 H, 1.71 - 1.81
(m 1 O,

The title compound was prepared from 2,5-bis-trifluoromethyl-aniline and compound 1g
under the condition described in Example 1; Calcd for C27H22F9INO2 (M+H) 564.15,
Found 564.

Example 9
2-[5-(4-Fluoro-2-trifluoromethyl-phenylamino)-4'-trifluoromethyl-biphenyl-3-yl]|-4-

methyl-pentanoic acid

CFs 4

ooy
. o)

CF,
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) & 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,
6.97Hz, 1 H), 1.95-2.06 (m, 1 H), 3.69 (t,/=7.83 Hz, 1 H), 5.94 (s, 1 H), 7.02 (d,
J=1.71 Hz, 1 H), 7.10 - 7.19 (m, 3 H), 7.33 (dd, J=8.68, 3.06 Hz, 1 H), 7.36 (dd, J=9.05,
4.89 Hz, 1 H), 7.65 (q, /=8.40 Hz, 4 H); Calcd for C26H22F7NO2 (M+H) 514.15, Found
514.
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1.95 - 2206 (m 1 H, 3.70 - 3.79 (m 1 H), 6.14 (s, 1
H, 7.21 (s, 2 H, 7.25 (d, J=4.89 Hz, 15 1 H), 7.36
W@ 2007124804 7.43 (s, 2 H, 7.62 - 7.72 (m 4 H)PCTHEA7/067039
for C27TH22FONO2 (M+H) 564. 15, Found 564. Exanple 4 2-
[ 5- (4-1sopropyl - phenyl am no)-4'-trifl uoronethyl - bi phen
yl-3-yl] -4-methyl- 20 pentanoic acid HOH CF3 The
title conpound was prepared from 4-isopropyl -aniline
and conpound 1g under the condition described in
Exqgﬁbe 1; 1H NMR (400 MHz, CHLOROFORMID) 6 ppm 0. 87
Exagap 2007/ 124394 PCT/ US2007/067039 5 - 0.98 (m 6

4- M&lgalh %@ tl"lﬂiloﬁﬁnétﬁy-ﬁé%lr?iﬂégéﬁlieﬂﬁélrﬁ%l{g?ll_lﬂaé).b%)ig)hge#?lz?i-yl]-

penH)nouza@e (dt, J=13.69, 6.85 Hz, 1 H), 3.67 (t, J=7.70
Hz, 1 H, 6.99 - 7.10 (m 4 H, 7.11 - 7.20 (m 3 H),
7.59 - 7.69 (m|4 H); Calcd for C28H30F3NO2 ( M+H)
470. 224 Found{470. 10 Exanple 5

F3C2- R (A 5 ¢yl am no)-4' -trifluoronethyl - bi pheny
ﬁ{iﬁg%]- -pentanoic acid H NOH C CF3 The
t compgund Yas prepared from 4-chl oro-aniline and
1 g under jthe condition 15 described in Exanple 1; 1H
NMVR (400 fHy, CHLOROFORMID) 6 ppm 0.89 - 0.98 (m 6
H, 1.56 dd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.72
(ddd, le%j§9, 7.21, 6.97 Hz, 1

3

The title compound was prepared from 3-trifluoromethyl-aniline and compound 1g
under the condition described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) &
ppm 0.90 - 1.00 (m, 6 H), 1.57 (dt, J/=13.39, 6.63 Hz, 1 H), 1.70 - 1.79 (m, 1 H), 1.94 -
2.05 (m, 1 H), 3.71 (t, J/=7.83 Hz, 1 H), 7.12 - 7.23 (m, 5 H), 7.30 - 7.40 (m, 2 H), 7.66
(q, /=8.40 Hz, 4 H); Calcd for C26H23F6NO2 (M+H) 496.16, Found 496.

Example 11
4-Methyl-2-[4'-trifluoromethyl-5-(4-trifluoromethyl-phenylamino)-biphenyl-3-yl] -

pentanoic acid

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

under the condition described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) &
ppm 0.95 (d, J=6.36 Hz, 6 H), 1.57 (dt, /=13.27, 6.69 Hz, 1 H), 1.74 (ddd, J=13.69, 7.21,
6.97Hz, 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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H, 1.94 - 2.06 (m 1 H), 3.68 (t, J=7.70 Hz, 1 H),
6.98 - 7.06 (m 3 H, 7.09 (s, 1 H, 7.14 (s 1 H),
W@ 2®0/124394 31 (m 2 H), 7.64 (q, J=8.56 Hz, 4 HyCT/C8200T067039
for C25H23C1IF3NO2 (MtH) 462. 14, Found 462 20 Exanpl e
6
2-[ 5-(4-Fl uoro-phenyl am no)-4'-trifluoronethyl -bi pheny
| -3-yl]-4-methyl -pentanoic acid 56 WO 2007/ 124394
(m, BET), US2007206v,039) 7.5D M, GH8.5F Hy, TEB 7Téik- 1.72 (@, 4 8pGalnd for

SR B AL s Wl 5 S 00"t
CHLOROFORMD) 6 ppm 0.93 (dd, J=6.60, 1.22 Hz, 6 H,

1.51 - 1.62 (m 1 H), 1.71 (ddd, J=13.82, 7. 09 6.97
Exarpple 12H), 1.97 (ddd, J=13.57, 7.70, 7.58 Hz,

1H),
6 70 Hz
2155 g et g it S g i -+
me(ﬁ%ﬁ?@ﬂ&ﬂmc{dwm 446. 17, Found 446. Exanple 7 2-
5- Di chl or o- phenyl am no) -4' -trifl uoronet hyl - bi phe

nyl-3-yl] -4-nmefhyl- 15 pentanoic acid H C NOCH / O
a Cr3y

F3Cj©/N l OH
Cl ©

CF,
The title compound was prepared from 4-chloro-3-trifluoromethyl-aniline and compound
1g under the condition described in Example 1; 1H NMR (400 MHz, MeOD) o ppm 0.88
-0.98 (m, 6 H), 1.55 (ddd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.67 - 1.75 (m, 1 H), 1.92 - 2.01
(m, 1 H), 3.71 (t, /=7.70 Hz, 1 H), 7.19 (d, /=1.71 Hz, 1 H), 7.21 (s, 1 H), 7.26 - 7.34 (m,
2 H),7.35-7.45 (m, 2 H), 7.71 - 7.80 (m, 4 H); Calcd for C26H22CIF6NO2 (M+H)
530.12, Found 530.

Example 13

2-[5-(4-Cyano-phenylamino)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic

acid

/©/N O OH
NC °

CFs

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

3,5-dichloro-aniline and conpound 1g under the
w@omditz43eh descri bed in Exanple 1; 1H NVR (400P@#iES$2007/067039

CHLOROFORMD) 6 ppm0.90 - 1.00 (m 6 H, 1.55 (ddd,

J=13.33, 6.85, 6.72 Hz, 1 H, 1.71 - 1.81 (m 1 H),

1.93 - 220520 (m 1 H), 3.71 (t, J=7.70 Hz, 1 H),

5.90 (brs, 1 H, 6.87 - 6.96 (m 3 H), 7.13 (d, J=1.47
condzipn deddyibed inlBxgrdpled5 Calkd foizC2EHIEIN2OEAM+H) #B. mFodnd
453H); Cal cd for C25H22C12F3NO2 (M+H) 496. 10, Found 496.

57 WD 2007/ 124394 PCT/ US2007/ 067039 5 Exanple 8 2-

[5-(2,5-Bis-trifluoromethyl -phenylam no)-4'-trifluorom

et hyl - bi phenyl - 3-yl] -4- nethyl-pentanoic acid CF3 H N
Exappple® CF3 CF3 The title conpound was prepared from

5-bi s-trifluoronethyl.-anili nd c d
2GRy AT U e R SRR B A ey
penfahol@2fH@NC2 (M-H) 564. 15,  Found 564. Exanple 9

2-[5-(4-Fluoro-2-trifluoronethyl-phenylamno)-4'-trifl

uor onet hyl - bi phenyl -3-yl ]-4- 15 net hyl - pent anoi ¢ aci d

CF3 HIN OH F-O~CF3 The title conpound was prepared
f1uoragk2-pli fl uoronmet hyl -aniline and conpound

fram 4q
ST

CFs

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,0. The organic layer was dried (Na,SO4), 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 intermediate.

The title compound was prepared from the above intermediate under the same
saponification condition described in Example 1; H NMR (400 MHz, MeOD) & ppm
0.89 (d, /=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, J=1.71 Hz, 1 H), 7.50
-7.55(m, 3 H), 7.71 (t, 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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1g under the condition described in Exanple 1; 1H NMR
(400 MHz, CHLOROFORM D) 6 ppm 0.90 - 1.00 (m 6 H),
wWQ2®7/184394 J=13.27, 6.69 Hz, 1 H), 1.71 (ddd, BEIWBSHY7/067039
7.21, 20 6.97 Hz, 1 H, 1.95- 2.06 (m 1 H, 3.69
(t, J=7.83 Hz, 1 H), 5.94 (s, 1 H, 7.02 (d, J=1.71
Hz, 1 H, 7.10 - 7.19 (m 3 H), 7.33 (dd, J=8.68, 3.06
Hz, 1 H, 7.36 (dd, J=9.05, 4.89 Hz, 1 H), 7.65 (q,
5 2- [SJ(;?»SIsdﬁrdﬂyl phenhi)xy)—@&kmﬂuémndtﬁﬁl—lﬁﬁﬁ@ﬁm -yIM4Hnethidpadtanoic
(Egund 514. 58 WD 2007/ 124394 PCT/ US2007/ 067039 5
Ay ampl e 10 4- Met hyl -
[4' -trifluoronmethyl-5-(3-trifluoromethyl-phenylanino)-
i phenyl -3-yl] - pentanoic acid H F3BCNOH OCR3 10
tlhe co oound was prepared from

e ppm090-100(m6H) 1.57 (dt,
6.3 Hz, 1 H), 1.70 - 1.79 (m 1 H), 1.94 -

J=13.

2.05 ( 1 , 3.71 (t, J=7.83 Hz, 1 H), 7.12 - 7.23
(m 5 7.30 - 740 (m 2 H, 7.66 (g, J=8.40 Hz, 4
H) ; ] for C26H23F6NO2 (M+rH) 496.16, Found 496. 15
Exanp 1 4-Met hyl -

[4'-t|:r|fluororrethyl 5-(4-trifluoronethyl-phenyl am no) -
+3-yl] - pentanoic acid H N OH

a) (3,5-Bis-benzyloxy-phenyl)-acetic acid methyl ester
10

(3,5-dihydroxy-phenyl)-acetic acid methyl ester (5 g, 27.4 mmol) in anhydrous DMF (20
mL) was treated with K,CO3 (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 MgSOy, 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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O F3C CF3 20 The title conpound was prepared from
4-trifluoronethyl-aniline and conpound 1g under the
w@omditz43eh descri bed in Exanple 1; 1H NVR (400P@#iES$2007/067039
CHLOROFORM D) 6 ppm0.95 (d, J=6.36 Hz, 6 H), 1.57
(dt, J=13.27, 6.69 Hz, 1 H, 1.74 (ddd, J=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 59 WO
2007/ 124394 PCT/ US2007/067039 5 (m 2 H), 7.25 - 7.29
1 H 7.50 (d, J=8.56 Hz, 2 H 7.62 - 7.72 (m 4
C26H23F6NC2 (MHH) 496. 16, Found 496.

/| - B phenyl -3-yl] -4- 10 net hyl - pentanoic acid
H FBCIFNOH / O O CF3 The title conpound was
prepa from4-chloro-3-trifluoromethyl-aniline and
conmpound | g under the condition described in Exanple
1; VR (400 MHz, MeOD) 6 ppm 0.88 - 0.98 (m 6 H),
1.5 dd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.67 - 1.75

5 (m 1 H, 1.92 - 2201 15 (m 1 H, 3.71 (t, J=7.70 Hz,
1H, 7.19 (d, J=1.71 Hz, 1 H), 7.21 (s, 1 H, 7.26 -
7.3 (m 2 H, 7.35 - 7.45 (m 2 H, 7.71 - 7.80 (m

A 2M sdjutic@adfdd A or TEEepraeReNdznzaneHP 1.558D0. 4320 mPeihaas added

crog3Tipso s T afdS BBty s i) U b PP SRR R ity
ester Br3Y0 & ¥5-9Binttl) mPEE @800ME ) at -78 °C under a nitrogen atmosphere. The

10  temperature was maintained below -70 °C for a further 50 min then 3-bromo-2-
methylpropene (4.0 mL, 39.7 mmol) was added in one portion and the reaction mixture
was warmed to 0 °C. After 2 h the mixture was concentrated in vacuo, diluted with sat.
aq. NH4Cl (100 mL) and extracted with EtOAc (100 mL). The organic layer was washed
with brine (100 mL), dried (MgSQjs), concentrated in vacuo and purified by flash

15  chromatography (silica, 0-10% EtOAc in petroleum cther) to afford the title product as a
yellow oil (14.1 g, 94%).
'H-NMR (400 MHz, CD:Cl):  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.

20

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

OH
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30

acid H NOH / O NC CF3 The title conpound was
prepared from 4-cyan-aniline and conpound 1g under the
WG 0WRE007/ 124394 PCT/ US2007/ 067039 5 condi t PORUS2007/067039
described in Exanple 1; Calcd for C26H23F3N202 ( M+H)
453.17, Found 453. Exanple 14 2-
[ 5- (4- Cyano- phenyl am no)-4'-trifl uoronethyl - bi phenyl -3
-yl] -2,4-dinethyl- 10 pentanoic acid H NOH O
109NE/0) (ATE3ch dat b 208699, 6155 gpwmoadddd kaya fthtaigsolBiod IS 2G| S)-bis-

bengil%&%h%qg-hinqgh&?p%ggﬁ-691'01166a%1 rnlet)nill es‘lc:é? % ﬂ“f )g,23 é g n?nqg) and

Na(%ﬁgggo I?;.ﬁ ﬂim&l?\&%/l)_é%&ﬂ‘???%ﬂ% T&onq-tze;r]n?g%)ﬁ%t Ryikrid 3w aY.

) n%% and .3y, 0.l in tol uene
con{inuegrfb) | Waiwder lr @wawnedhasth¢ 800wy wigs fligedthirourghiCite.

contiabgles g RitPpab RelROR eEP IR AL Ban SR RES Wi e

TheWaRistue Wl cXtNaZsdQdkth EEORE LRI IR0EAL); arcoptbindd @galdy layer was
col um chronatography to give an ethyl ester

washe withbanat¥) mip daedi(}esOa), spnachiatad oveicunend mpidiied by flash
chriydimibl (hieay PO AP o P bt Cilre g Piuct s
yellOw 2L, 6Wa5). AHAEMR #0® MHz, CDCLs): § 7.41-7.25 (m, 5H), 6.54 (s,
1H), 6.43 (s, 1H), 6.38 (s, 1H), 5.01 (s, 3H), 4.74 (s, 1H), 4.67 (s, 1H), 3.70 (t, 1H), 3.65
(s, 3H), 2.78 (dd, 1H), 2.38 (dd, 1H), 1.71 (s, 3H); RT = 3.14 min. Mass spectrum (ESI,
m/z) 325 (M-1)

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

enoic acid methyl ester

o) N
o)
OTf

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 0 °C then
warmed to room temperature. After 1 h, the mixture was washed with 1M HCI (50 mL),
dried (MgS0O,) and concentrated in 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 (s, 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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20 reaction mxture was stirred at roomtenperature
for 15h, concentrated and purified by preparative TLC
wo oghs9a net hyl at ed ester internmedi ate. The BPCT/U82007/067039
conmpound was prepared fromthe above internedi ate
under the sanme saponification condition described in
Exanple 1; H NWR (400 MHz, MeQOD) 6 ppm 0.89 (d,
J=6.85 Hz, 3 H), 1.00 (d, J=6.60 Hz, 3 H), 1.73 (m 1
e) H),2-25-Bengdoxy-45tr@Tudipmeithyddipheny?-329)-4-mdetB8l-pent-4endic
.3.45 (s, , 6.89 - 6.92 (m 2 H, 7.44 (t, J=1.71
ac‘&lﬂ‘“&ﬁ%s?er?. 50 - 7.55 (m 3 H), 7.71 (t, J=1.59 Hz, 1
H, 7.77 - 7.85 (m 4 H); Calcd for C27H25F3N202
(N%FD 467.19, Found 467. Exanple 15 61 WO 2007/ 124394
/ US2007/ 067039 5
[ 5- (3-1sopfopyl - phenoxy)-4'-trifluoronethyl -bi phenyl
=) s \Wl-pentanoic acid OOH O F F F a)
-o:nzxjoxy phenyl)-acetic aC|d met hyl ester

treated with K2003 (11.4 g, 82.5 mml) and benzyl
i (6.5 nL, 55 15 Mol ). The resultant m xture
ed overni ght at roomtenperature. Water was

ed with EtOQAc (3 x 50 nL). The organic |ayers
wer e conbi ned, washed with brine, dried over MgSH,
filtered and concentrated to give the title conmpound
as a brown solid (9.82 g, 99%.

A mixture of 2-(3-benzyloxy-5-trifluoromethanesulfonyloxy-phenyl)-4-methyl-pent-4-

enoic acid methyl ester (4.3g, 9.4 mmol), 4-trifluoromethylphenylboronic acid (2.6g, 13.7
mmol), K,COj3 solution (2M, 9.4 mL) and DME (50 mL) was purged with N, three times
before adding Pd(PPhs)4 (400 mg, 0.3 mmol). The mixture was heated at 95 °C for 5 h
(followed by HPLC). The reaction was diluted with EtOAc (200 mL) and then was
washed successively with NaHCOj; 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.

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

methyl ester

HO O
(J T

F
F™OF
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20 b)

2- (3, 5-Bi s-benzyl oxy- phenyl ) - 4- net hyl - pent - 4- enoi ¢
wa@eiodizsphyl ester 62 WD 2007/ 124394 PCT/ US2007Y/082008@7039

0-~ 00111 O O5 A2Msolution of LDA in

THF- hept ane- et hyl benzene (21.5 nL, 43.0 mmol ) was

added dropwi se over 12 mn to a stirred sol ution of

(3, 5-bi s-benzyl oxyphenyl )acetic acid nethyl ester
10% RE/A0(AddriGbead nm%65699i .30 wa8 @dddd)to atstirré® s@utiordet 2-65-

e AR it 1 SR A R oA
(2.7 I aR gﬂﬁ MEOR (-m13%t Foomh)pe%ﬁeaQQﬁﬁl \f/‘as%ﬁtmued for

Ortl on an the reaction m xture was war ne to
2 daéXﬁ uaderH H 1tabra). e theemintige oan fidtated dhrodgh ﬁehtacwcentrated in

d h . C1(10 d d
vac{fy i sbRrRR i A R o e er e waaned
'H-MME (400i MBIz @BQCINLS 7,707 a;&d MBSCADS (1€ PAS EMG0- @9?@11 MH), 6.90-

vacuo and purified by fl 15 "chr omat ography (silica,
6.80a1.09)ED OACLIL. p, 1FBL Bol3edind atiném) 4lilp 2454 bP2 (mhlaHl, ilt76el .64 (m,

1] S04, 0 (Y52 (S H4P hloch RQGC%IBEME%i i WS,

(s, 1H), 5.02 (s 4H), 4.74 (s, | , 4.66 (s, | H),
3.74 (t, I H, 3.64 (s, 3H), 279(dd Il H), 2.38 (dd,
g) | Hyls- (311spgr((p§71 pgp,poyg/@-%-}r uoromethyl- blphenyl 3-yl]-4-met yl-

- 4% hydroxy phenyl ) - 4- met hyl - pent - 4- enoi c
pe“ﬁ%“u(& %@@@4 @sesr:ér 0-~ 0 ~200 CH 63

o) O
(T

=
F7OF

A mixture of 2-(5-hydroxy-4'-trifluoromethyl-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 pL, 0.4 mmol) and powdered 4 A
molecular sieves in DCM (1 mL) were stirred 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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WO 2007/ 124394 PCT/ US2007/ 067039 5 10% Pd/ C (Al drich
cat no 205699, 0.55g) was added to a stirred solution
W@200242896- bi s benzyl oxyphenyl ) - 4- et hyl - pent - BEBO81007/067039
acid nethyl ester (14.1 g, 33.8 mmol) and NaOH (1.50
g, 37.5 mmol) in MeOH (180 nL) at room tenperature.
Stirring was continued for 1 h under H2 (1 atm) then
the m xture was filtered through Celite, concentrated
A niixtuxcadfUo] 5-Suispenpgephenoxyg e trifluodOmathy |- biptlergdi3ed -4 emdthyl-

penfapiiRacld Do hBtT L3 M b Bt AGH THoRDe AgGrLIALL (02 mL)
and WRSHB 0 W'ntﬂ? i srt‘f?re(i%%@t@ ff?tdj' h%e(swgfﬁ%ﬂ)was %Bﬂ&%ﬂﬁ{eﬁtaﬁﬁj the

in vacuo and purified chr omat ogr ap
resid Wascdijutét @ﬂ%ﬁ@@mﬁ)ranﬁ&hmndoahﬁb@wnh rcpnd HCgl Me dgheous

SOIUEIIQ% ldveaw% ?’a%gg D%é\/l-ﬁ)lgfli%\a?ﬁ)m ld(télgoré%lg '1?@16%54\21 1€ ,ﬁllt‘gaﬁ;\‘{;ﬁrough
PTPI@_ED Ader( ?he iolﬁon \Qas‘?’é%neéltra%ed"z')z waud b g&a a ’r?§d3§' El)(é solld was
purlﬁed 851(1@ ajeveﬂ_siebpha@ Beparatee HM)C (Me@]_\I tk0O) Bj-gffor&The:tltE 14
ESI, m 325 (M1) d
Comfok‘%d %n@ g&ygum |( fluor omatz%anesul( f ongll 02<y phenyl) -4
'H-NVEE (obs@ento IQI‘Hzﬁn@W% lé*(f@ti%@jemph eSLRI2 7Q1 (Qr ’s" ﬁ{) 7.05

orf i 11 uor omet hanesul foni ¢ anhydri de (
(br. mrﬂl()O (Mslfé)ddc% -@?opvi 4B), 6844d, kH)l B18OeB. @i)dm;thH)M 85 2 85 (m,

2 A PO BP0 L St T BEEE i G o
(3.0 nm., 38.7 mvol) in DCM (80 nL) at 0 C then warned

to roomtenperature. After 1 h, the m xture was washed
Examplp AIM HC1(50 nml), dried (MyS04) and concentrated in

e TN P

methyl eshéd) , 6.97 (s, 1H), 6.85 (s, 1H),

HO O
(J 1
e

c FF

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-3-trifluoromethylphenylboronic acid in step (¢). 'H-NMR (400 MHz,

CDClz): 6 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, EST) 399 (M-H)

67



6.78 (s, I H, 5.05 (s, 3H), 4.75 (s, | H, 4.64 (s, |
H, 3.77 (t, I H, 3.66 (s, 3H, 2.77 (dd, 30 1H)
wQ2000/1¢404 1H), 1.69 (s, 3H). 64 WO 2007/ 12439BCT/US2007/067039
PCT/ US2007/ 067039 5 e)
2- (5-Benzyl oxy-4'-trifluoronethyl - bi phenyl - 3-yl) - 4- net
hyl - pent-4-enoic acid nethyl ester -~ OO- O F F
F 10 A m xture of
5 Exafml(leﬁaenzyl oxy-5-trifluoromethanesul f onyl oxy-phenyl) -4

2-GaFiro- 5 RE Mo RO e D B hrT A D e ngangie acid

metinés},er K2C03 sol uti on (2M 9.4 nL) and DME (50 nlL) was
purged with N2 three tines before adding Pd(PPh3)4
(400 ng, 0.3 mmmol ). The m xture was heated at 95 C for
5 h (followed by HPLC). The reaction was diluted wth

- solution and brine. The organic |ayer was
Hodr Led (I\/Q,ZSOZL) filtered and concentrated in vacuo to
a(title conpound as an oil. The residue was
créde in the next step. f)
2- (|5- Hydroxy-4'-trifl uoronet hyl - bi phenyl - 3-yl ) - 4- net hy
pent anoi ¢ acid 20 nethyl ester HOO- O F F F 65
)07/-124394 PCT/ US2007/ 067039

10
The title compound was prepared in 73% 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
3-fluoro-5-trifluoromethylphenylboronic acid in step (¢).

15 'H-NMR (400 MHz, CDCl3): 8 7.59 (s, 1H), 7.44 (dm,1H, J=9.3Hz), 7.30 (dm, 1H,
J=8.3Hz), 7.06 (m, 1H), 6.94 (m, 1H), 6.89 (m, 1H), 4.97 (s, 1H), 3.68 (m, 1H), 3.68 (s,
3H), 1.99 (m, 1H), 1.70 (m, 1H), 1.49 (m, 1H), 0.92 (d, 6H, J=6.6Hz) .

Example C

20  2-(5-Hydroxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid

methyl ester
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5 10% Pd/ C (Al drich cat no 205699, 0.30 g) was added
to a stirred solution of 2-(5
Whe0zgesd/- 4' -t ri fl uoronet hyl - bi phenyl - 3-yl ) - 4rEEUB007/(67039
ent-4-enoic acid nethyl ester (2.71 g, 5.96 mmol) in
MeOH (75 nL) at roomtenperature. Stirring was
continued for 2 days under H2 (1 atm. Then the
m xture was filtered through Celite, concentrated in
5 The\tiikewontpougd wes pﬂa:paned mpdRgidld fi8dh 2(3-8dMylay-2 yel | ow

trlfh%rlggle MQ@ B%nwggil P%Eﬁﬁ%ﬁt-lgeéﬁz gglziggec%k&hrgstfdf repared
in E§a§ﬁ)lé i’S ste}) (éi”'ﬁndel?’thg %l)of’fdlﬁénme@cﬁ%d it @xam%)l@ fs Jste(i)z(e(ﬂj"hsmg

3,5- GH-trlﬂag@n@ﬁedpheumpr@uc aqd 1) ster8@3 (M H) g) 2_

b b RBLEDH LS A Y 0TS e Bt

10 (t, 1'E1)F3 Elﬁ !\H)<t3U7(ﬁ(SO§H) 2.04-1.97 (m, 1H), 1.74-1.67 (rn 1H) 155 148 (rn
2-(5 oXy-4' -trifluoronet hyl -bi phenyl -3-yl'j-4

lH)LOQélﬁd aﬁlrbs Massispectin (st z) eB3dM-EB0 g, 0. 14 mml)
3-i sopropyl phenyl boronic acid (45 ng, 0.27 mol),
copper acetate (26 ng, 0.14 mml), triethylamne (57

Example14 nmol ) and powdered 4 A nol ecul ar sieves in DCM

1 nL were stirred at roomtenperature for 2 days.

4- Erdriflyaromethpil-2-(dvdkifla oypneethylapeenoxy)-hiphgnyl-3-yl]-

tion by flash chromatography (EtOAc:
= penﬁ“ﬁﬁé+§§h1ether) give the title conmpound (32 ng, 48%.
5 h)

2-A 5- (3- 1 sopropyl - phenoxy) -4' -trifl uoronet hyl - bi phenyl
yl']-4-nethyl - pentanoic acid 66 WO 2007/ 124394

3“1 sopropyl - phenoxy) -4' -trifl uoronethyl -bi phenyl
i- peHhyl pentanoic acid nethyl ester (33 ng,
THE (0.6 nmL), 10%aq. LiOH (0.2 nl)

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

FF
F

20
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and MeCH (0.6 nL) was stirred at 30 C for 3 h. The
sol ution was concentrated and the residue was diluted
woren/1H3% (1 nL) and then acidified with cone MOIUSZDAB067039

aqueous solution was extracted with DCM (3x 1 nlL) and
the organic layers were filtered through 10 PTFE
filter. The solution was concentrated in vacuo to give
a solid residue. The solid was purified using reverse

5 phase preparative HPLC (MeCN, H20) to afford the title

Theggg%%gg)gu&ﬁ pf?:%%r@g 70/%% /1 meﬂ%%ng %%d( 4004 gﬁ_ﬁeiq_b)methyl-
b1ph7en 53 g‘ meﬁ)yl-pgntgﬁ)mé gé’id nﬁetl'fi)l’est% A% ﬁtr%lo(réﬁleﬂlyfﬁ}lenfllboromc

amdltlrmder e@Qndltl@ms c(emrllx.elel)m Eliamlﬂqlis?ytw) 1H), 1. 60 1. 45
(m 1H), 1.23 (d, 6H), 0.92 (d, 6H). Exanple A
2-(4'-C
10 by hl orM&hﬂ;ﬁd[mMﬂaordlﬁeth!yusr(mﬂhwmbétﬂialemémﬁyyb;);ménﬂes-yl]-
thyl -pentanoic acid nethyl ester
penfanpieagidt | e conpound was prepar ed | n 70 % yi eI d from
2- (3- benzyl oxy- 5-
trifluoronethanesul f onyl oxy- phenyl) - 4- et hyl - pent - 4- en
Themtle oaﬁipduﬁlﬁébvbs/brep&%é iin (pYepardetom drméetkarp|£-tdfuodtnehyl-5-(4-

under the_conditions described in Exanple 15 step
trlﬂ(l%mgyetl{yénph%tlong ~biphenyl-3-yl]-pentanoic acid methyl ester under the

15 con?fu)‘éﬂé &’Js@rﬂ?edt %‘ﬁﬂa%'l‘?%%@?e”%' ?OQZ”'(E a::u E')I n7st6§p

'H- I(\IMR (4o|e|)MHz GBIk, 5 7.757, 557(an6H()s7 37 (d—l)lH) 61 82(s( i), I7. 1H}7 06

(m, G 385 65 bt 1 g 11a 101 25 B, 180, 9% a3 g,
0.93 N?UZ Spectrum (mz, ESI) 399 (MH 67 WO 2007/ 124394
((d,T 2007/ 067039 5 Exanple B
2-(3' - Fluoro-5-hydroxy-5'-trifluoronethyl-biphenyl -3-y

20 Exan)lple 19“ hyl - pent anoi ¢ aci d

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

acid

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

pentanoic acid methyl ester
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10

15

20

methyl ester HOONI O F F FF 10 The title conmpound
was prepared in 73%yield from 2-(3-benzyl oxy- 5-
wa eoo7hizusppret hanesul f onyl oxy- phenyl ) - 4- met hyl - PERUS200B067039
oic acid nmethyl ester (prepared in Exanple 15, step
(d)) under the conditions described in Exanple 15 ,
step (e-f) using
3-fluoro-5-trifluoronethyl phenyl boronic acid in step
< 15 1H—NNR (400 MHz, CDC13): 6 7.59 (s, 1H), 7.44
9.3Hz), 7.30 (dm 1H, J=8.3Hz), 7.06 (m
6.94 (m 1H), 6.89 (m 1H), 4.97 (s, 1H), 3.68
.68 (s, 3H), .99 (m I H, 1.70 (m | H),
), 0.92 (d, 6H J=6.6Hz). Exanple C 20
Fydr oxy-3',5' -bis-trifluoronethyl -bi phenyl - 3- yI)
«I-pentan0|c acid nethyl ester HO\ O- / O

N e conmpound was prepared in 38%yield from

- bdnzyl oxy- 5

or onet hanesul f onyl oxy- phenyl ) - 4- net hyl - pent - 4- en
aGi d nethyl ester (prepared in Exanple 15, step
(d) ¥ urfder the conditions described in Exanple 15,
step (e-f) using 3,5-bis-trifluoromethyl phenyl boronic
acid in step (e). i HNW (400 M1z, CD3Cl): 6 7.96 (s,

Thedtde,cofrpdand Svas prdpared iP30 ¢4 yieliHtom 8-8hydboxyH -triffud8methyl-
biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester and 3,4,5-trifluorophenylboronic

acid under the conditions described in ExamplelS5, step (g).

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

The title compound was prepared in 60 % yield from 4-methyl-2-[4'-trifluoromethyl-5-
(3.4,5-trifluoro-phenoxy)-biphenyl-3-yl]-pentanoic acid methyl ester under the conditions
described in Example 15, step (h).

'H-NMR (400 MHz, CD:Cl): § 7.66 (dd, 4H), 7.37 (s, 1H), 7.13 (s, 1H), 7.06 (m, 3H),
6.61 (m, 2H), 3.77 (t, 1H), 2.0 (m, 1H), 1.72 (m, 1H), 1.54 (m, 1H), 0.93 (d, 6H).

Example 18

2-[5-(4-Fluoro-3-methoxy-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid
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10 (t, 1H), 3.71 (t, 1H, 3.70 (s, 3H, 2.04-1.97 (m
1H, 1.74-1.67 (m 1H), 1.55-1.48 (m 1H), 0.93 (d,
W@R)07/12496s spectrum (ESI, nmlz): 433 (MH); ExeemUg200B067039
4- Met hyl - 2-
[4"-trifluoronethyl-5-(4-trifluoronethyl-phenoxy)-biph
enyl -3-yl] - 15 pentanoic acid FF F 0 OHO F FF
a)
M- Met hyl -2-[4" -trifluoronethyl-5-(4-trifluoronethyl-ph
®y) - bi phenyl -3-yl]- pentanoic acid nethyl ester F F
NI 0 e F 20 F F 69 WD 2007/ 124394
/ US260%W 067039 5 The title conpound was prepared
0 yi gld from 2-(5-hydroxy-4'-trifluoronethyl -
Yy 1313-yl ) - 4- net hyl - pent anoi ¢ aci d net hyl ester
and 4+ trof |l uoronet hyl phenyl boronic acid under the
condlitions described in Exanple 15, step (g). 10 b)
etyl -2-[4" -trifluoronethyl-5-(4-trifluoronethyl-ph
) - bi phenyl -3-yl]- pentanoic acid

a) 2-[5-(4-Fluoro-3-methoxy-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-

methyl-pentanoic acid methyl ester

F
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

b) 4-Methyl-2-[4'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-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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The title conpound was prepared in 15 %yield from
4-met hyl -2-[4" -trifluoronethyl -5-(4-
wao eoo7hizusppret hyl - phenoxy) - bi phenyl - 3-yl ] - pent aPGi/tS207/667039
nmet hyl ester under the 15 conditions described in
Exanpl e 15, step (h). i HNWR (400 MHz, CD3Cl): 6
7.75-7.55 (m 6H), 7.37 (s, 1H), 7.16 (s, 1H),
7.14-7.06 (m 3H), 3.85-3.65 (m 1H), 2.10-1.90 (m
5 -BMR (41)08\QH3: 653(C1r)18 16& (dd], 4613 'Z|.271(i (HY), 7109 (s, 1), 9D4((eh, 3H),

7. 02[ (4n’-1tﬂ)'r b4 &ﬁ% rlf‘ei)h@ﬁ R éﬁi, B84 sy BHUG B- (o 9) (Dbl Piveh72
cidF FFOO O FFF 25 a)
(m, Xh%gr%l %m 1@?)26@@?{1% oronet hyl -5-(3,4,5-trifluoro-phen
oxy) - b| phenyl - 3-yl]- pentanoic acid nethyl ester 70 WO
20 71124394 PCT/ US2007/067039 FFFOON O F5FF
edPi| e compound was prepared in 30 %yield from
10 2- [52('4(-151'eh¥d;;5793$¥i‘1ﬂu01105ﬂeftf1§‘1 lﬁbﬂﬁ&ﬂyéi'-trlﬂuorometh lblphen 1-3-yl]-4-
bi phenyl - 3-yl) - 4- et hyI pentanoi ¢ acid ty er
methplp@)tansictacid | uor ophenyl bor oni ¢

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 % yield from 2-(5-hydroxy-4'-trifluoromethyl-
20 biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester and 4-methoxy-3-
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acid under the conditions described in Exanple 15,
step (g). 10 b)
Wa200twb4 2-[ 4" -trifl uoronet hyl -5-(3-trifl uor oPEL/Ky100T67039
enoxy) - bi phenyl -3-yl]- pentanoic acid The title
conmpound was prepared in 60 %yield from
4-met hyl -2-[4' -trifluoronethyl -
(3,4,5-trifluoro-phenoxy) - bi phenyl -3-yl ] -pent anoi c
5 triflacriochettetphehylbstoaic acntherdet e wodidions devsribdbindsmmpleEy step
in Exanple 15, step (h). i HNWR (400 MHz, CD3Cl): 6
(®-7.66 (dd, 4H), 7.37 (s, 1H), 7.13 (s, 1H), 7.06 (m
3H, 6.61 (m 2H), 3.77 (t, I H, 220 (m | H, 1.72
(m I H, 1.54 (m | H, 0.93 (d, 6H). Exanple 18 20
b) 2- [25[56(41-Meum<y Btndwdrometiephengxy)4'-tr fluior ewediybbiphiengl-3-

thyl - pentanoic acid 71 WD
- ﬁ&ﬁﬁi‘z&%ﬁ% 45&?? 2007/067039 FO OOH O F5FEF

10 Thefﬁtle?co ']_gound was prepared in 60 % yield from 2-[5-(4-methoxy-3-trifluoromethyl-
| uor o- 3- met hoxy- Shenox)-4-tr|fluororreth | -bip

ph 4‘ -gifjyoyomethylniphgiyl-genl-Amesitey | aengnais ki met§ylgstor under
onpound was prepared in
the %‘Jdﬂ O%Se %HEF%%E {Iggﬁelgf’ %)ttfb?ﬂ)c trifluoromnethyl -
'H-NMR (400 MHz, CD:Cl): § 7.66 (dd, 4H), 7.31 (s, 1H), 7.27 (s, 1H), 7.20 (m, 3H),
7.04 (m, 1H), 7.02 (dd, 1H), 7.00 (m, 1H), 3.92 (s, 3H), 3.73 (t, 1H), 2.0 (m, 1H), 1.72
15 (m, 1H), 1.54 (m, 1H), 0.93 (d, 6H).

Example 20

2 4-Methyl-2-[4'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-3-yl|-

pentanoic acid

20

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

pentanoic acid methyl ester
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10

15

20

bi phenyl - 3-yl ) - 4- et hyl - pent anoi ¢ acid nethyl ester
and 4-fl uoro-3- nethoxyphenyl boronic acid under the
W@ omdiiz43ghs described in Exanple 15 step (g). PABURI07/067039
4- Met hyl - 2-
[4"-trifluoronethyl-5-(3-trifluoronethyl-phenoxy)-biph
enyl -3- yl]-pentanoic acid The title conpound was
prepared in 60 %yield from 2-[5-(4-fl uoro-3-net hoxy-
phehoxy)-4'-trifl uoromet hyl - bi phenyl - 3-yl ] - 4- met hyl - pe
anolLc acid nethyl ester under 20 the conditions
[ in Exanple 15, step (h). 72 WO 2007/ 124394
067039 5 i H NWR (400 MHz, CD3Cl): 6 7.64
$:27 (s, 1H), 7.07 (s, 1H), 7.04 (m 3H),
M, 6.72 (dd, | H, 6.55 (m | H), 3.84
72 (t, I H, 20 (m I H, 1.72 (m 1H),
H), 0.93 (d, 6H). Exanple 19 10
t hoxy-3-trifl uoronethyl -phenoxy)-4"'-trifluor
- bi phenyl -3-yl]-4- nethyl-pentanoic acid OF O
FFa) 2-
[ 6~4- Met hoxy- 3-tri fl uoronet hyl - phenoxy)-4'-trifl uorom
efhylE bi phenyl -3- 15 yl]-4- et hyl - pent anoi ¢ aci d
met hyl ester OF F F

The title compound was prepared in 25 % yield from 2-(5-hydroxy-4'-trifluoromethyl-
biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester and 3-trifluoromethylphenylboronic

acid under the conditions described in ExamplelS5, step (g).

b) 4-Methyl-2-[4'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-3-yl]-
pentanoic 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 (h).

'H-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'-trifluoromethyl-5-(3-fluoro-5-trifluoromethylphenoxy)-
biphenyl-3-yl]-pentanoic acid
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OO- O FFF The title conpound was prepared in 25 %
yield from2-(5-hydroxy-4'-trifluoronethyl- 20
wheEhampb4 3-yl ) - 4- net hyl - pent anoi ¢ aci d net hyl PEBU£2007/067039
and 4-nmet hoxy-3 73 WD 2007/ 124394 PCT/ US2007/ 067039 5
trifluoronethyl phenyl boronic acid under the conditions
described in Exanplel5, step (g). b) 2-
[ 5- (4- Met hoxy-3-trifl uoronet hyl - phenoxy)-4'-trifluorom
et hyl - bi phenyl|- 3- yl]-4-nethyl -pentanoic acid 10 The
title conpou was prepared in 60 %yield from
2-[5-(4- nethoxy 3-trifluoronethyl -
PHuor omet hyl - bi phenyl - 3-yl ] - 4- et hyl - pe
et hyl ester under the conditions
anple 15, step (h). i HNW (400 Mz,
.66 (dd, 4H), 7.31 (s, 1H), 7.27 (s, 1H)
, 7.04 (m I H, 7.02 (dd, I H, 7.00 (m
. & 3H, 3.73 (t, I H, 20 (m I H, 1.72
15 (m 1B, 1554 (m 1H), 0.93 (d, 6H). Exanple 20 2
-[4"-trifluoronethyl-5-(3-trifluoronethyl-ph
enoxy) - bi phenyl -3-yl]- pentanoic acid FF F OOH O

F
a) 4-Methyl-2-[4’-chloro-3'-trifluoromethyl-5-(3-fluoro-5-
trifluoromethylphenoxy)-biphenyl-3-yl]-pentanoic acid methyl ester

F. ; .0 ! OMe
O
CF,

10

The title compound was prepared in 50 % yield from 2-(5-hydroxy-4'-chloro-3’-
trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester (prepared in
Example A) and 3-fluoro-5-trifluoromethylphenylboronic acid under the conditions

15  described in Example 15, step (g).

b) 4-Methyl-2-[4’-chloro-3'-trifluoromethyl-5-(3-fluoro-5-
trifluoromethylphenoxy)-biphenyl-3-yl]-pentanoic acid
The title compound was prepared in 90 % yield from 4-methyl-2-[4’-chloro-3'-

20 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, CDCl3): § 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, IH), 1.84 (m, 1H), 1.64 (m, 1H), 1.41 (m, 1H), 0.83
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20 F F a)

4- Met hyl -2-[4" -trifluoronethyl-5-(3-trifluoronethyl-ph
W@ w43 phenyl - 3-yl ] - pentanoic acid net hyl BCI/ES20§7067039

WD 2007/ 124394 PCT/ US2007/067039 FF FOONN O F5

F F The title conmpound was prepared in 25 %yield from

2- (5-hydroxy-4'-trifluoronethyl -

bi phenyl - 3-yl ) - 4-met hyl - pent anoi ¢ aci d nmet hyl ester

5 (d,@hd 3-trifluoromethyl phenyl boronic acid under the

condi tions described in Exanple 15, step (g). 10 b)

4- Met hyl -2-[4" -trifluoronethyl-5-(3-trifluoronethyl-ph
Exa®f&¥2- bi phenyl -3-yl]- pentanoic acid The title

conmpound was prepared in 60 %vyield from
4-M¢,tlmﬂt2=|LA’-chl({ml&'-ttriﬂﬁbtmncthﬂ-ﬁ-;(];-tﬁﬂ(l@nomethylphenoxy)-biphenyl-3-
I trifl uoronethyl - phenoxy) - bi phenyl -3-yl]-pentanoic acid
y]'Pﬁ‘fbtngfﬁgl conditions described in 15 Exanple 15, step

(h). i HNWR (400 MHz, CD3Cl): 6 7.61 (d, 2H), 7.56 (d,

2H), 7.27 (m 1H), 7.23 (m 1H), 7.04 (d, | H, 6.77

(m 2H), 6[69 (m I H, 3.62 (t, I H, 1.87 (m | H,

ENP#: ) OHL. 44 (m 1H), 0.83 (dd, 6H). 20
amplle 21
Met Ny 2-[QL'-chIoro-3'-trifIuororrethyI-S-(S-quoro-S

or onet hyl phenoxy) - bi phenyl - 3-yl ] - pent anoi c

a) 4-Methyl-2-[4’-chloro-3'-trifluoromethyl-5-(3-trifluoromethylphenoxy)-
biphenyl-3-yl]-pentanoic acid methyl ester

; O ‘ OMe
O
CF, O
CF,

15 Cl
The title compound was prepared in 71 % yield from 2-(5-hydroxy-4'-chloro-3’-
trifluoromethyl-biphenyl-3-yl)-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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75 WD 2007/ 124394 PCT/ US2007/067039 F ) : CF3 5 A a)
4- Met hyl -2-[4' -chloro-3'-trifluoronethyl-5-(3-fluoro-5
WO 2a07i1243%0r onet hyl phenoxy) - bi phenyl - 3-yl ] - pent BEDUS2007/067039

acid nethyl ester Me CF3 F OeCF3 10 Cl The title
conmpound was prepared in 50 %yield from
2- (5-hydroxy-4'-chloro-3'-
trifluoronethyl -bi phenyl -3-yl)-4-net hyl - pentanoi ¢ aci d

5  trifln@bhethygSt(@rtriflpoepetiadiplicnoxyBxaphpngl-3)yl japrhtanoic acid methyl ester

3-fluorq-5-trifluagronethyl phen Iborqnlc aci d under th
undgifhg coRgHns scr&@%m EBélapi%lﬁzﬁéw ME E00 ghiz, %I?C?)' 5

4 trdnf I hu
77%&?@??¥L%?%%%%%§ (goxy 740(lttwenyl g 1 eﬁ?%&0|gﬁP7Q9
(m, aEl).07. Themy iH), . Odajmp@Hch 566, PlepA0dn, |1H) 9106 My, 161)d 1.39 (m,

fraom 4-nethyl -2-14'-chloro-3" 20
lH:)t{i'gill(‘ércﬂqgmethyI-5-(3-f|uoro-5-trif|uoromethylphenoxy)-
10 bi phenyl - 3-yl ] -pentanoic acid nethyl ester under the

condltlons described in Exanple 15, step (h). i HNW
aidjele 2/Hz CDC13) 6 7.79 (d, 1H, 7.55 (d, 1H), 7.50

- N%?%JZF?“” ofigep 3‘?“&@‘#{1‘6%@5'(5?‘%ﬂ%ﬂl’gﬁ%ﬁ%@'ﬂ@? i

pentandic adld 83 76 WD 2007/ 124394 PCT/ US2007/ 067039
6H). Exanple 22
4-Methyl -2-14'|-chloro-3"-trifluoronethyl-5-(3-trifluor
onet hyl phenoxy)< bi phenyl - 3- yl]-pentanoic acid

15
a) 4-Methyl-2-[4’-chloro-3'-trifluoromethyl-5-(3,5-difluorophenoxy)-biphenyl-3-

vl]-pentanoic acid methyl ester

CF3
Cl

20 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-difluorophenylboronic acid under the conditions described in

Example 15, step(g).
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OOH O CFR3/ CF3 10 A a)
4- Met hyl -2-[4"' -chloro-3' -trifluoronethyl-5-(3-trifluor
wopwrhid3phenoxy) - bi phenyl - 3-yl ] - pent anoi ¢ aci BCTES1991/067039
ester OO O CF3/ \ CF3 15 C The title conpound
was prepared in 71 %yield from
2- (5-hydroxy-4'-chloro-3'-
trifluoronethyl -bi phenyl -3-yl)-4-net hyl - pentanoi ¢ aci d
5 met hyl ester (prepared in Exanple A and

t u Iboron| i d_under the )
b corMarbiie i ahiaBat tintpramehaf S5b sl ﬂﬂongq.enoyé-baehenylﬁ-
yl- f}eﬂ\{ﬁﬁ&wam&H - chl oro 3 -trifluoronethyl-5-(3-trifluor
onet hyl phenoxy) - bi phenyl -3-yl ] -pentanoi c acid The

Thettitkel compormpbwasipisastep ire b Edyield fm®4%@ﬂeﬂd2 -4’ evnloro-3'-
243 94

trlﬂ%ﬁ)mgérh) 8%/3 éGdfglggrlo%Eenoxy) blpﬂel\{}\gl) 3 3%) -pentanoi€ acid methyl ester

10 und&ﬂﬂhébmmtdaydnb%d(usmﬁ Eheum ,efpt(Ry! phenoxy) - bi phenyl -
-yl ]-pentanoi c acid net ester under the conditions

-Nb@%f‘i()@é\iHanCE%sr)rrﬁ e74%, 1:H)e?)5‘6 Kdd, 1H}I-1\H’v92(d( 480, Mz (t, 1H),

7032;99*3’46% siff %ﬁwﬁ’ gl s sdatnp” | Ky ymhg s @

GHAM ,713(m| ,701(m2H) 3.56 (t, | H),
180(mIH), 1.63 (m | H, 1.39 (m 1H), 0.81 (d,
6H) .

15  Example 24
4-Methyl-2-(5-phenoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid

O OH
(3

F
F™OF

20 a) 4-Methyl-2-(5-phenoxy-4'-trifluoroethyl-biphenyl-3-yl)-pentanoic acid

methyl ester
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10 Exanpl e 23
4- Met hyl -2-[4' -chloro-3'-trifluoronethyl-5-(3,5-difluo
WO ophienssd) - bi phenyl - 3-yl ] - pentanoic acid FlI CQ/Ts200167039
F CF3 C 15 a)
4-Met hyl -2-[4'-chloro-3" -trifluoronethyl-5-(3,5-difluo
r ophenoxy) - bi phenyl -3- yl]-pentanoic acid nethyl ester
M FF OeCF3 zz~ Cl 20 The title conpound was
epared in 49 %yield from 2-(5-hydroxy-4'-chloro-3'-
i f1 uor gnet hyl - bi phenyl - 3-yl) - 4- et hyl - pent anoi c aci d
ester (prepared in Exanple A) and

[bed in Exanple 15, step(g). 78 WD 2007/ 124394
PG/ XS2007/ 067039 5 b)

pt hyl -2-[4' -chloro-3"-trifluoronethyl-5-(3,5-difluo
phrenoxy) - bi phenyl -3- yl]-pentanoic acid The title

nd was prepared in 100 %vyield from

=t hyl -2-[4" -chloro-3' -

The title compound was prepared in 21 % yield from 2-(5-hydroxy-4'-trifluoromethyl-
biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester (prepared in 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 in 83 %yield from 4-methyl-2-(5-phenoxy-4'-
trifluoroethyl-biphenyl-3-yl)-pentanoic acid methyl ester under the conditions described
in Example 15 step (h).

'H-NMR (400 MHz, CDCls): 8 7.64 (d, 2H, 8.6Hz), 7.60 (d, 2H, J=8.4Hz), 7.34 (dd, 2H,
J=7.6,0.76Hz), 7.27 (s, 1H), 7.12 (t, 1H, J=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

80



trifluoronethyl-5-(3,5-difluorophenoxy)-bi phenyl -3-yl]
-pentanoic acid nethyl ester 10 under the conditions
wale®cne4sed i n Exanpl e 15, step (h). i H NVR (40BCTIVHIE2007/067039
CDCl13): 6 7.78 (d, 1H), 7.54 (dd, 1H), 7.49 (d, 1H
7.25 (t, 1H), 7.03(s, 2H), 7.46 (m 3H), 3.55 (t,
1H, 1.81 (m 1H, 1.62 (m 1H, 1.39 (m 1H), 0.81
(d, 6Hz).. 15 Exanple 24
M- Met hyl - 2- (5- phenoxy-4' -trifl uoronet hyl - bi phenyl - 3-yl
\-pentanoic acid q OOH O F F F 20 a)
I\/bt hyl 42- (5- phenoxy-4' -trifl uoroet hyl - bi phenyl - 3-yl)
pent anefe. acid nethyl ester 79 WO 2007/ 124394
CPCT/USaOOZé 67039 OOO F5FF The title conpound
s Preps in 21 %yield from
ydooxy 4' -trifluoronethyl -
-3-yl)-4-nmet hyl - pentanoi c acid nethyl ester
pared in Exanple 15, step (f)) and benzeneboronic
nder the conditions described in Exanple 15 step

¥"10 b
4FMet hyl - 2- (5- phenoxy-4' -tri fl uoronet hyl - bi phenyl - 3-yl
5 ) Fpertanoic acid The title conpound was prepared in

83 %ield from 4-net hyl - 2- (5- phenoxy-4' -
trifluoroethyl-biphenyl-3-yl)-pentanoic acid nethyl
a) €S1R[5-UOPRbré-PRerXls-QRodeRthy10SPhenyl-3-yl]-4-methyl-

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-fluorobenzeneboronic acid under the conditions described in Example 15, step (g).
15

b) 2-[5-(4-Fluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

The title compound was prepared in 100 % yield from 2-[5-(4-fluoro-phenoxy)-4'-

trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester under the conditions
20  described in Example 15, step (h).
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in Exanple 15 step (h). 15 1H NWR (400 MHz, CDCl13): 6
7.64 (d, 2H, 8.6Hz), 7.60 (d, 2H, J=8.4Hz), 7.34 (dd,
WQR071M3947. 6, 0.76Hz), 7.27 (s, | H), 7.12 (t,PCT/HS2007/067039
J=7.3Hz), 7.05 (m 4H), 3.68 (t, | H J=7.7Hz), 1.95
(m 1H), 1.70 (m 1H), 1.50 (m 1H), 0.90 (dd, 6H,
J=6.6, 2.5Hz). Exanple 25 20
2-[5- (4-Fl uor o- phenoxy) -4' -trifl uoronethyl - bi phenyl - 3-
5 'H-MMR @00t Hy| cpeh:ahdibe (QH] =80HW) 72304/ 2RABSBHz), 7.24 (s,
PCT/ US2007/067039 F OOH O EFE5 F F a%
1H)20 P8 (4O, 3t 2dhHERok S (s 1L il 16581 dhet hyt (Bi ik AypO-(dd, 6H,
J=6¥|k ﬁ-zyet hyl - pentanoic acid nethyl ester FO OO F
10 E F"The title conpound was prepared in 43 %yield
from 2-(5-hydroxy-4'-trifluoronethyl -
bi phenyl - 3-yl) - 4- et hyl - pent anoi ¢ acid nethyl ester
Exaﬁ'ﬂﬁ%ggred in Exanple 15, step (f)) and
it or.ani . andidi o
10 2 [Sggsﬁlﬁﬁgtggﬁ%gwgﬁgh%@%&%g;mgg§n)1113ci%lﬁ3 %glﬂbtth'yllﬁﬁntanmc acid
2-[5-(4-Fl uoro-phenoxy)-4'-trifl uoronethyl - bi phenyl - 3-
l] -F4- nmet hyl - pentanoi ¢ acid

O OH
PR

F
F™OF

a) 2-[5-(3-Fluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

15  pentanoic acid methyl ester

O O
AN
(J T

F
F~OF

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 100 %yield from
2-[5-(4-fluoro-phenoxy)-4'-

W@ eiofhizuspomet hyl - bi phenyl - 3-yl ] - 4- et hyl - pent aPOI/TS207/57039
nmet hyl ester under the conditions 20 described in
Exanpl e 15, step (h). 81 WO 2007/124394
PCT/ US2007/ 067039 5 i H NWMR (400 MHz, CDCl13): 6 7.61
(d 2H, J=8.3Hz), 7.55 (d, 2H, J=8.3Hz), 7.24 (s, |

5 H) ,2-B-@8Fluoyo-phinox3)-82 tififtnodonkéthylibipBer{yR3-y1]-Hymethyb5
H), 1.54 (m | H, 0.85 (dd, 6H J=6.3, 3.3Hz).
E{H’ﬁ‘bi'cé 26 10
0 f oY | 413-
The%}tferﬁffboEﬁdj%@pﬂ% £R@%Y 1 00%% dy‘lél'd ﬂdﬂ@oﬁ_'-c[ggﬁﬂbébf:@j’):lﬁ’egl)%gw 4

yl ]-4-net hyl - pentanoi ¢ aci : .
triflgorogic(tg1-binkonyd-phdroxythy kpentaroi¢ amd oredtyhgstetindhethy (cogditions

4- i i d nethyl est ' kx F
des%%dncﬁe w15 RBRC orpound v pr epared i n 26 %
10 'H-MMH oo 26 081:5ys7. @mt A, yek ShHepromuhyi - 1203Hz), 7.27 (m,

bi phenyl -3-y|)-4 nmet hyl pent anoi ¢ acid rret’h ester
1H)( z;rZél@ag ed), ﬂﬁ)éa’xa}{g,) &.089s, Id1)ep 78 {(in) 1HXHHS (dt, 1H J=10.1, 2.3Hz),

s 67t T PACE b sda® ILfe™ . B9 Gafb b isasaano-

PCT/ US2007/ 067039

Example 27
15 2-[5-(3,5-Difluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoicacid

20 a) 2-[5-(3,5-Difluoro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid methyl ester

&3
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5 b)
2-[5-(3-Fl uoro-phenoxy)-4'-trifl uoronethyl -bi phenyl -
W@ kjoz4243e¢ hyl - pentanoic acid The title conpouPdI/Wez07/067039
prepared in 100 %vyield from2- [5 -(3
-fl uor o- phenoxy) -4' -
trifluoronethyl-biphenyl -3-yl]-4-nethyl -pentanoic acid
nmet hyl ester under the conditions described in
He 15, step (h). 10 1H NWR (400 MHz, CDCl13): 6
2H, J=8.3Hz), 7.57 (d, 2H, J=8.3Hz), 7.27 (m
am | H), 7.06 (s, | H, 7.04 (s, | H,

'ED’ 6.68 (dt, I H J=10.1, 2.3Hz), 3.62
N1.87 (m I H, 1.5 (m I H, 1.44 (m |
34 (¢ld, 6H, J=6.4, 3.4Hz). Exanpl e 27 15
2- [5 (3,5-Difluoro- phenoxy) 4'-tr|fluoromethyl bi pheny

¢N - 4-net hyl - pentanocicacid FF OOH O F F F 20

, 5-Di fl uoro- phenoxy)-4'-trifluoronethyl - bi pheny
dl]-4-nmethyl - pentanoic acid nethyl ester 83 WO
200F// 124394 PCT/ US2007/ 067039 F lql FOO O F5FF
The title conpound was prepared in 15 %yield from
2-(5- hydroxy 4'-trif|uoronethy|

Th tiitférb%ﬂriﬂo A EE%H'iB/hS 99%75%@%&2 L PO W i 883 ethy -
© repa }Jlnci’(i1 E§ l'e 15, = Ig’ HHTRIDIETY
brphenyl 3 -yl)-4- rnethyl-pentanorc acid rnethyl ester (prepared in Example 185, step (f))

and 3,5-difluorobenzeneboronic acid under the conditions described in Example 15, step

(9.

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-pentanoic acid methyl ester under the conditions
described in Example 15, step (h).

'H-NMR (400 MHz, CDCl:): 8 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, J=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'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic

acid

&4



and 3, 5-difl uor obenzeneboronic acid under the

condi tions described in Exanple 15, step 10 (g). b)
wQ@2(034¢4396- Di f| uor o- phenoxy) -4' -tri fl uor omet hyPEHURIVETIHG7039

| -3-yl]-4-methyl - pentanoic acid The title conmpound

was prepared in 100 %yield from

2-[5-(3,5-di fl uoro-phenoxy)-4'" 15

trifluoronethyl -bi phenyl -3-yl]-4-nethyl -pentanoi c acid
\Cgt hyl ester under the conditions described in

anple 15, step (h). i HNWR (400 MHz, CDCl3): 6 7.66

=8.3Hz), 7.61 (d, 2H, J=8.3Hz), 7.35 (m |
, 7.13J(dd, I H J=2.3, 0.51 Hz), 7.07 (m | H),
, 3.69 (t, | H J=7.8Hz), 1.94 (m 1H),
®&H, 1.49 (m 1H), 0.89 (dd, 6H, J=6.6,
. A0 Exanple 28
4- et hoxy- phenoxy) - 4' -tri fl uor onet hyl - bi phenyl -3
-4-met hyl -pentanoic acid 84 WD 2007/ 124394
2007/067039 OOOCH O F5FFa) 2-
Met hoxy- phenoxy)-4'-trifl uoronet hyl - bi phenyl - 3-y
4- et hyl - pentanoic acid nethyl ester OO OO

a) 2-[5-(4-Methoxy-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl|-4-methyl-

pentanoic acid methyl ester

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 (g).
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'-

&5



F 10 F F The title conmpound was prepared in 17 %yield
from2-(5-hydroxy-4'-trifluoronethyl -
wheEhampb4 3-yl ) - 4- net hyl - pent anoi ¢ aci d net hyl PEBU£2007/067039

(prepared in Exanple 15, step (f)) and
4- met hoxybenzene boronic acid under the conditions
described in Exanple 15, step 15 (g). b) 2-
[ 5- (4- Met hoxy- phenoxy)-4"-trifluoronethyl - bi phenyl - 3-y

5 triflhigromthydbiphlenylpept] drokthyhpérdaribhieadid tdeéhyt ostprourddr thasonditions

din 1 96y eld from
des‘g“{eg ixﬁ%‘i’ifo%gs bxy) 4' - 85 WD 2007/ 124394
L
t%%&gﬁe{)ﬁﬁ%& p en 2§I )JI ? 3IA:IZ)mZt5h9de ggnt a%(lnllicz:) ac?cgs
TH)rE0hyin, 48), @rsamden{ H9el HOnaiR0 (0 8ED), 16k i Hedl) h96 (m, 1H),

17%% 2imslB) M g (i ¥ ey 700 (T

" 7.01 (m 4H), 6.89 (d, 2H, J=9.1Hz), 3.80 (s,
3H) 3.68 (br. S, 1H), 1.96 (m 1H), 1.70 (m | H),
Exampe20m | H), 0.91 (dd, 6H, J=6.6, 2.0Hz). 10 Exanpl e

21550k Ghlogo-aheRpR) A AFIBYgTomethy FPiahgRY Tl Hy et bR Aol acid
yl]-4-nmethyl -pentanoic acid C OOH O FFF 15 a)
2-[ 5-(4-Chl or o- phenoxy)-4'-trifl uoronethyl - bi phenyl -
& 7-4-nmethyl - pentanoic acid methyl ester

O OH
(1

F
F™OF

15
a) 2-[5-(4-Chloro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid methyl ester

Cl

20
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C O OO FFF 20 86 WD 2007/124394
PCT/ US2007/ 067039 5 The title conpound was prepared

WO 2003524594/i el d from 2-(5-hydroxy-4'-trifl uor one€hys2007/067039
bi phenyl - 3-yl ) - 4- et hyl - pent anoi ¢ acid nethyl ester
(prepared in Exanple 15, step (f)) and
4- chl or obenzene boronic acid under the conditions
described in Exanple 15, step (g). 10 b)

5  The2ttlemofmpoid enopphardxy}s % yicki fidm k(G Aetdry-4itpthenyhnedyyl-
bip%}(l&bi-lyg‘gi-%h%%%%ﬁ@? i ?Igeﬁ*lgylygt%r fe e ORI Y85%tep ()
and 4= {hPorbBerBhOb SoRR@BRPBAAhe conditions described in Example 15, step

trifluoronethyl-bi phenyl-3-yl]-4-nethyl-pentanoic acid

(@.net hyl ester under the conditions described in
Exanpl e 15 step (h). 15 1H NWVR (400 MHz, CDC13): 6
7.62 (d, 2H, J=8.3Hz), 7.57 (d, 2H, J=8.1Hz), 7.27 (m
10 b) 3H2-[5¢408hlofte-phkhodFlt' ifhordm &RyL Biphd 1-31?-48111 1-
3.62 (t, 1H, ﬁ?. 7X|]—5|za), 1.88 (m :yLI—I),p ?66y m le—yl)
pentanpic 46l | H), 0.86 (dd, 6H, J=6.6, 4.0Hz). Exanple 30

Theég'[escp?‘f?}f?%gﬁso??? e 0 onehy ™ SHEH SN I PIER Y dor o
triflo@ohethyibibiphe nylk3-8H yibine thy | -paitindic @ed tredoil estacindefthe Eofditions
descliibed in Example 15 step (h).

15 'H-NMR (400 MHz, CDCl:): 8 7.62 (d, 2H, J=8.3Hz), 7.57 (d, 2H, J=8.1Hz), 7.27 (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-5-trifluoromethyl-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-

methyl-pentanoic acid

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

4-methyl-pentanoic acid methyl ester
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OOH F F F 25 a)
2-[5-(3-Fluoro-5-trifluoronethyl-phenoxy)-4'-trifluoro
woreaonste43i phenyl - 3-yl ] - 4-met hyl - pent anoi ¢ aci BCTES1991/067039
ester 87 WD 2007/ 124394 PCT/ US2007/067039 F F F F

/| OOO F5FFThe title conmpound was prepared in 10
%yield from2-(5-hydroxy-4"'-trifluoronethyl -
bi phenyl - 3-yl ) - 4-met hyl - pent anoi ¢ aci d nmet hyl ester
prepared in Exanple 15, step (f)) and
F 6, 5-trifluoronet hyl benzene boronic acid under
nditions described in 10 Exanple 15, step (Q).

2-[ (4 Qr gophenoxy)-4'-trifluoronethyl - bi phenyl - 3-
y pentanoic acid The title conpound was
preparegsin @4 %ield from
2-[5- (3 fluoro-5-trifluoromethyl- 15
F)>4' -trifluoronethyl -bi phenyl -3-yl]-4-nethyl -pe
dgcid methyl ester under the conditions
describ®d in Exanple 15, step (h). i HHNWR (400 MHz,
6_7.68 (d, 2H, J=8.3Hz), 7.63 (d, 2H,
J=8.IHz), 7.37 (m | H, 7.16 (m | H, 7.08 (m
H, 7.06 (m 2H), 6.87 (dt, 2H, J=9.6, 2.3 Hz), 3.71
(t, I H J=7.8Hz), 1.95 (m 1H), 1.71 (m 1H), 1.50
The(trtle coripoud 80s p@dareﬁlm 190 %eyi6ld f?orﬁlﬂz()S -hydeoxy-4' tnﬂuorornethyl-

biphenyl-3-yl)-4-methyl-pentanoic acid methyl ester {prepared in Example 15, step (f))
and 3-fluoro,5-trifluoromethylbenzene boronic acid under the conditions described in

Example 15, step (g).

b) 2-[5-(4-Chloro-phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-
pentanoic acid

The title compound was prepared in 44 %yield from 2-[5-(3-fluoro-5-trifluoromethyl-
phenoxy)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester under
the conditions described in Example 15, step (h).

'H-NMR (400 MHz, CDCl5): § 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'-Fluoro-5'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-3-yl]-4-

methyl-pentanoic acid

&8



Exanpl e 31

2-[3" -Fluoro-5"-trifluoronethyl-5-(3-trifluoronethyl-p
whemwoendebi phenyl - 3-yl ] -4- net hyl - pent anoi ¢ acPcI/8S2004067039

2007/ 124394 PCT/ US2007/067039 FFq OOH O FFF 5

Fa) 2-

[3 -Fluoro-5"-trifluoronethyl-5-(3-trifluoronethyl-phe

noxy) - bi phenyl - 3- yl]-4-nethyl - pentanoi ¢ aci d net hyl

- bi phenyl - 3-yl ) - 4- et hyl - pent anoi ¢ aci d
prepared in Exanple B) and

| benzene boronic acid under the
dgscribed in 15 Exanple 15, step (g). b)
[@" -trifluoronethyl-5-(3-trifluoronethyl-ph

a) 2-[3'-Fluoro-5'-trifluoromethyl-5-(3-trifluoromethyl-phenoxy)-biphenyl-3-
vl]-4-methyl-pentanoic acid methyl ester

10

The title compound was prepared in 34 % yield from 2-(3'-fluoro-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

15  Example 15, step (g).

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

pentanoic acid

The title compound was prepared in 99 % yield from 2-[3'-fluoro-5'-trifluoromethyl-5-(3-
20 trifluoromethyl-phenoxy)-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester under the

conditions described in Example 15, step (h).

&9



pentanoic acid The title conmpound was prepared in 99 %
yield from2-[3 -fluoro-5"-trifluoronethyl-5-(3- 20

wao eoo7hizusppret hyl - phenoxy) - bi phenyl - 3-yl | - 4- met PgT/URAT/667039
noi ¢ acid nmethyl ester under the conditions described
in Exanple 15, step (h). 89 WD 2007/ 124394
PCT/ US2007/ 067039 5 1H NMR (400 MHz, CDC13): 6 7.57
(m 1H), 7.47 (t, 1H, J=8.0+H), 7.37-7.43 (m 2H),

5 'H-NMR(A0OWMB) CDT1:27% 1.6V (hH H), 7.4701t,(141 J=8 BHZ) &8 717.43 (m, 2H),
2, OI-Q%J, 7, 14Hit 1H, J= 2.3, 1. 77Hz) 7.10 (t, I H
7.326p 281). .27 tmp i), T20A4d L S8, 2.9E7).gHA (4 BHoly 1.3 1-17H2),
1H-783 of 177! S 9 , ,

7.103@;, 61_%} %08'?_?27)7.Hz§|),03.gghp14ﬂﬂ,e fﬁ?ngAfB.oo BnO8f 9%3 @), 1.54, (m,
1H)20.p3'(d&lotod06.6- (.8HE). uor o- 5-tri f | uor onet hyl - phenoxy) - 5'
-trifluoronethyl -bi phenyl -3- yl]-4-nethyl -pentanoic

acid F FF FOOH O FFFF 15 a) 2-
10 Exangple 2uoro-5-(3-fluoro-5-trifluoronmethyl-phenoxy)-5' -t
rifluoromethyl- biphenyl-3-yl]-4-nethyl-pentanoic acid
2-[ 3t orio-e63-Bnoro-SriAluoron@ethyl-phenoxy)-5'-trifluoromethyl-biphenyl-3-

vl]-4-methyl-pentanoic acid

15
a) 2-[3'-Fluoro-5-(3-fluoro-5-trifluoromethyl-phenoxy)-5'-trifluoromethyl-
biphenyl-3-yl]-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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O FFFF 20 The title conpound was prepared in 73 %
yield from2-(3' -fluoro-5-hydroxy-5'- 90 WO

WQe®7n284894 PCT/ US2007/ 067039 5 PCT/US2007/067039
trifluoronethyl-bi phenyl -3-yl)-4-nethyl - pentanoi c aci d
met hyl ester (prepared in Exanple B) and 3-fluoro-5-
trifluoronethyl benzene boronic acid under the
conditions described in Exanple 15, step (g). b)

5  triflRerpBicthyl-bgrhond-I-8h - mothg-perttarioid amd owdtyh yitemlpeaparcyd)in 5'

Bl BYgH GBS DR PBH-GRS PR oSG a1 ghations

desérfb%ﬁ‘n?—EE&g’mpié H’p%ﬂeﬁﬁgf 3-fl uoro-5- _
trifluoronethyl enoxy)-5"-trifluoronethyl -bi phenyl -3

-yI] 4- et hyl - pentan0|c acid nmethyl ester under the
condif,i s, |bed|nExa i H N
(400 Beorae et O s B iy e By RhgrbERsHiyor bRty
10  bipHér3-85a)-4-nfetBHI- éﬂtaﬂé‘l}:ac1d15 7 16 (br S, I H, 7 12,
p(ﬂ% Ejzl}l H) , §7f) H_ J= 9.4Hz),
Theglt]gyopmounq;wasp pqqpared gl%‘y ﬂpld fgorn|2 [Qﬁ-ﬂuqyoﬁg(%ﬂmoross- I
b oo P OB,
acid-ratthhlessydr uddatl the ecﬁ‘rdlftﬁinhyllescrfb@d peRkanpiec Sasteg (). F O CH
O FFF F
'H-NMR (400 MHz, CDCL): & 7.58 (br. s, 1H), 7.43 (br. d, 1H, J=9.6Hz), 7.35 (m, 2H),
15 7.16 (br. s, 1H), 7.12, (br. s, 1H), 7.06, (m, 2H), 6.88 (d, 1H, J= 9.4Hz), 3.83 (br. s, 1H),
2.00 (br. s, 1H), 1.78 (br. s, 1H), 1.52 (br. s, 1H), 0.92 (br. s, 6H).

Example 33

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

20  pentanoic acid

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

25 methyl-pentanoic acid methyl ester

91



10

15

20

a) 2-
[5-(3,5-Difluoro-phenoxy)-3"-fluoro-5"-trifluoronethyl
WO Riophzsgd - 3-yl ] -4- 25 net hyl - pentanoi ¢ aci d PEL/K§1007/067039
ester 91 WD 2007/ 124394 PCT/ US2007/067039 F p F OO
O F FFF 5 The title conpound was prepared in 83 %
yield from2-(3'-fluoro-5-hydroxy-5"-
trifluoronethyl -bi phenyl -3-yl)-4-net hyl - pentanoi ¢ aci d
et yf ester (prepared in Exanple B) and
di f | uorobenzene boronic acid under the conditions
gscri begi 10 Exanple 15, step (g). b) 4-Methyl-2-

2-[5-(3,5-di fl uoro-phenoxy)-3" 15
5'-trifluoronethyl-biphenyl-3-yl]-4-nethyl - pent
aci & met hyl ester under the conditions
%n Exanpl e 15, step (h). i HNWVR (400 MHz,

CDC13): ® 7.57 (br. s, 1H), 7.42 (d, 1H, J=9.1Hz),

7.33 (m 2H), 7.15 (br. s, I H, 7.12 (br. s, | H),

6.59-6.51 (m 3H), 3.77 (br. s, I H, 2.00 (br. s, |
The\'}tl}_t];g céﬁ}?uné%ﬁg%%ﬁ%@%ﬁg %Sﬁeﬁi%o'm %’-(3'1-'59101‘0%'-1%%1‘8)9}?-5@ H,
trifldorobre(ti3A-bipheny= 5y k) Mk hor-pereidoyd adiih @RENY pstdr (pEepakdidint r

i fl uoronet hyl -bi phenyl -3-yl]-4- nethyl -pentanoic acid
Example B) and 3,5-difluorobenzene boronic acid under the conditions described in

Example 15, step (g).

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

The title compound was prepared in 40 %yield from 2-[5-(3,5-difluoro-phenoxy)-3'-
fluoro-5'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester under the
conditions described in Example 15, step (h).

'H-NMR (400 MHz, CDCls): § 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. s, 1H), 2.00 (br. s, 1H), 1.75
(br. s, 1H), 1.54 (br. s, 1H), 0.94 (d, 6H, J=5.3Hz).

Example 34

2-[5-(3-Fluoro-5-trifluoromethyl-phenoxy)-3',5'-bis-trifluoromethyl-biphenyl-3-yl1]-4-

methyl-pentanoic acid
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92 WD 2007/ 124394 PCT/ US2007/067039 F FF Ilip F OCH
10 FFI F 5 F FF a) 2-

WO 200¢0324b40r 0- 5-tri fl uoronet hyl - phenoxy) - 3", 5' PEGI/E551007/667039
| uor onet hyl - bi phenyl -3-yl]-4-net hyl - pentanoi c acid
nmethyl ester F FF Iip FOOM O FFI FFFF 10
The title conmpound was prepared in 35 %yield from

2- (5- hydroxy-3',5" - bi s-

trifliporonet hyl - bi phenyl - 3-yl ) -4-net hyl - pent anoi ¢ aci d

;ster (prepared in Exanple C) and

ugro-5{trifluoronethyl phenyl -boronic acid under

[ s described in Exanple 15, step (g). 15

a) 2-[5-(3-Fluoro-5-trifluoromethyl-phenoxy)-3',5'-bis-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester

10
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).

15

b) 2-[5-(3-Fluoro-5-trifluoromethyl-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-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester
20 under the conditions described in Example 15, step (h).

'H-NMR (400 MHz, CD;Cl): § 7.96 (s, 2H), 7.89 (s, 1H), 7.38 (s, 1H), 7.18 (d, 2H), 7.08
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phenoxy)-3',5" -bis-trifluoronethyl-bi phenyl -3-yl]-4-ne

t hyl - pentanoic acid nethyl ester 20 under the
w@omdiiz43ghs descri bed in Exanpl e 15, step (h).PCHUBINRI/067039

(400 MHz, CD3Cl): 6 7.96 (s, 2H), 7.89 (s, 1H), 7.38

(s, 1H), 7.18 (d, 2H), 7.08 93 WD 2007/124394

PCT/ US2007/ 067039 5 (d, 2H), 6.89 (d, 1H), 2.66 (s,

2H), 2.03-2.00 (m 1H), 1.79-1.73 (m 1H), 1.57-1.53

5 (d, THM, 6.89HY1, 110), 9466((sl,2FHH}.03-Bx@nfod,d F351.29-1.73 (m, 1H), 1.57-1.53 (m,
s-trifluoromethyl-5-(3-trifluoronethyl-phenox

H{&§96%$ﬁgh -3-yl] -4-nmethyl- 10 pentanoic acid F F O

OH k FFFa 2-

[3",5 -Bis-trifluoronethyl-5-(3-trifluoronethyl -phenox
ExamplpB3phenyl - 3-yl ] - 4- nethyl pentanoic aci d net hyl

21355 6B gty Gripgstip koo BRenF i ety
10 penhﬁkﬁéy@aonethyl bi phenyl - 3-yl') - 4-met hyl - pentanoi ¢ acid
met hyl ester (prepared in 20 Exanple C) and
3- tFlquoronethyIphenylboronlc aci d under the
htions described in Exanple 15, step (g). 94 WO
07/ 124394 PCT/ US2007/ 067039

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

15

The title compound was prepared in 60 % yield from 2-(5-hydroxy-3',5'-bis-
trifluoromethyl-biphenyl-3-yl)-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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5 b)

2-[3",5 -Bis-trifluoronethyl-5-(3-trifluoronethyl-phen
wW@00yAbi3phenyl - 3-yl ] -4- met hyl - pent anoi ¢ aci d H¢EUS1007/@67039

conmpound was prepared in 62 %yield from

2-[3 ,5 -bis-trifluoronethyl-5-(3-

trifluoronethyl-phenoxy)-bi phenyl -3-yl]-4-nethyl -penta

noi ¢ acid nmethyl ester under the 10 conditions

descri bed in Exanple 15, step (h). i HHNWR (400 MHz,

b) CD%&?)’,& gg@nfﬁ#ggeﬁ@?} S- ('3 tlxbﬂu 01??5%% pZnFn%y tbyp'y;?y{ a-yl] -4-

methyf'genthé-lZa@d | H, 7.12 (t, I H, 3.76 (t, |
(m 1H, 1.76-1.69 (m 1H), 158151(m

The1tie, compgunc( was ﬁlﬁparedin X dnplkld fg&nz [3',5'-bis-trifluoromethyl-5-(3-

iR SRy SRR T ol Eirely TG ind the
condiltlﬁnd:ddﬁalbé%ﬁn@xaﬁlple 15, step %h)
[5 (3, 5- D'fluoro-phenox -bi s-trifluoronethyl-bi

NG (A00M Y] CDACT)ret. H§|(s, BENY ’é&b(se 1HBi st HY), 7@@(@;2}9)57 33
@, 1@8 790 LB 3P4 GETHYSPRPAE! A9/ 933 o e, £88H 1), 3.0 0b (m,

1H), 1.76-1.69 (m, 1H), 1.58-1.51 (m, 1H), 0.94 (d, 6H).

Example 36
2-[5-(3,5-Difluoro-phenoxy)-3',5'-bis-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

a) 2-[5-(3,5-Difluoro-phenoxy)-3',5'-bis-trifluoromethyl-biphenyl-3-yl]-4-

methyl-pentanoic acid methyl ester
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The title conpound was prepared in 15%vyield from
2-[3",5 -bis-trifluoronethyl-5-(3-
wao eoo7hizusppret hyl - phenoxy) - bi phenyl - 3-yl | - 4- met PgT/URAT/667039
noi c acid nethyl ester (prepared in Exanple C) and
3, 5-di fl uoro- phenyl boroni c acid under the conditions
described in 10 Exanple 15, step (g). b)
2-[5-(3,5-Di fluoro-phenoxy)-3",5" -bis-trifluoronethyl -
ﬁyl-3-y|]-4- nmet hyl - pentanoic acid The title

| uor o- phenoxy)-3',5" - 15
bios |f uor@nEthyI bi phenyl - 3-yl ] - 4- met hyl - pent anoi c

aci @ yI[ eSter under the conditions described in
ExarplLe 150 step (h). i H NVR (400 MHz, CD3Cl): 6 7.95
(s, 7.88 (s, 1H), 7.36 (s, 1H), 7.17 (d, 2H)

6. 59 51 (m 3H), 2.64 (s, 2H) 2.07-1.98 (m 1H),

%7 .7éF(3r7n 1H), 1.59-1.53 (m 1H), 0.95 (d, 6H).
. »

2F[5 ( - Bi s-trifluoronethyl -phenyl am no)-4'-chl oro-3
-trlfluoronethyl-biphenyl-s- yl]-4-net hyl - pent anoi c
acid 96 WO 2007/ 124394 PCT/ US2007/ 067039 F F F F HN H

Fl \ eF 5 C F ' -
Thefice gorppd eabiehrh i) Seisid foma Ty Pty opE -
trlﬂﬁdilﬁhﬁﬂiy%l-lph@ﬁﬁﬁ})%rpﬁen}yl3)-y1ﬂ1-4l'-fﬁéthyl| -pdadiioss i € mathytlest@t(Bydpared
ester TfO 01
in Example C) and 3,5- dlﬂuoro phenylboronic acid under the conditions described in

Example 15, step (g).

b) 2-[5-(3,5-Difluoro-phenoxy)-3',5'-bis-trifluoromethyl-biphenyl-3-yl]-4-
methyl-pentanoic acid

The title compound was prepared in 45% yield from 2-[5-(3,5-difluoro-phenoxy)-3',5'-
bis-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester under the
conditions described in Example 15, step (h).

'H-NMR (400 MHz, CD:Cl):  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, 2H) 2.07-1.98 (m, 1H), 1.78- 1.71 (m, 1H), 1.59-1.53 (m, 1H),
0.95 (d, 6H).

Example 37

2-[5-(3,5-Bis-trifluoromethyl-phenylamino)-4'-chloro-3'-trifluoromethyl-biphenyl-3-
yl]-4-methyl-pentanoic acid
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F 10 A F F Trifluoronethanesul phoni ¢ anhydri de (93

L, 0.57 mmol) was added dropwi se to a stirred sol ution
W®@12007/124394 PCT/US2007/067039
2-(4' -chl oro-5-hydroxy-3'-trifluoronethyl -bi phenyl - 3-y
[ )-4-nmethyl - pentanoic acid nethyl ester (prepared in
Exanple A) (150 ng, 0.38 nmol) and pyridine 15 (88 L,
1.1 mol) in DCM (3 nL) at 0 C. The reaction was
Fwvar med it @ room tenperature and stirred for 1 h, then
\%hloric acid was added. The organic layer was

ated in vacuo to give the title conmpound
rfs an orange oil. 20 b) 2-

ritluoromnethyl - phenyl am no)-4'-chloro-3'-

gnetdyl - bi phenyl - 3-yl ] -4-net hyl - pent anoi c

acid ester. 97 WD 2007/ 124394 PCT/ US2007/ 067039
FF F \ FFHN\ C / O\l F5C FF A mxture of
2- (4 oroﬁS trifluoronethanesul fonyl oxy-3'-trifluor
onet hy phenyl - 3- yl)-4-net hyl - pentanoi ¢ aci d net hyl
ester (48 py, 0.10 mmol ), 3,5-bis-(trifluoronethyl)-

> an|I|ne (18 L, 0.12 mol), sodiumtert-butoxide (9.8
ng, 0.10 nnDI) Pd(CQCAc)2 (2.5 10 ng, 0.01 nnDI)
2- (di ;tent - byt yl phoshi no-1, 1° - bi naph
mngzl "“’t'%'lt‘[yJQH%“’(“iethi‘;‘)‘e 9“&'?7‘)"8(5‘8‘ W@P‘%ﬁ‘ﬁq&ﬂ’é‘?}gl 3-
yl)maqyug,smnae adidQnGnlPéstd X 10 min. The nixture was
wth toluene (9 nL), washed with 1M HC1(2 x 10
m.) and brine (10 nl), dried (MgySO4), concentrated in
vacuo and purified by flash colum chromat ography
(di ethyl pther-petroleumether) to afford the title
as a col ourl ess

" caFF
Trifluoromethanesulphonic anhydride (93 uL, 0.57 mmol) was added dropwise to
a stirred solution of 2-(4'-chloro-5-hydroxy-3'-trifluoromethyl-biphenyl-3-yl)-4-methyl-
pentanoic acid methyl ester (prepared in Example A)(150 mg, 0.38 mmol) and pyridine
15 (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 1M 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.

20 b) 2-[5-(3,5-Bis-trifluoromethyl-phenylamino)-4'-chloro-3'-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester.
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15 powder (28 ng, 44% . Mass spectrum (ESI, nfz): 610,
612 (MH. c) 2-
WQ 200032698i s-trifluoromet hyl - phenyl am no) - 4' - cPCDUB82087/067039
trifluoronmethy 1-biphenyl-3-yl]-4-nethyl-pentanoic
acid. A mxture of
2-[5-(3,5-bis-trifluoronethyl-phenyl am no)-4'-chloro-3
"-trifluoromethyl 20 biphenyl-3-yl]-4-nethyl-pentanoic
Reid ngthyl ester (10 ng, 0.02 mmol), THE (0.6 ni),
e kiCH (0.2 m) and MeCH (0.6 nL) was stirred at
3 oF 3 hi The solution was concentrated and the
>kl uted with H20 (1 nL) and then acidified
concent rated (conc) HCl. The aqueous sol ution
gt T™cted with DCM (3x 1 nL) and the organic
| ayers_ were ¢iltered through PTFE filter. The sol ution

The s was purified using reverse phase preparative
HPLC | 0) to afford the title conpound (3 ng,
309 . Spectrum (mz, ESI) 598, 600 (MtH). 98 WD
2007/ 124394 PCT/ US2007/ 067039 5 Exanple 38 2-[4'-C

hl oro-5- (3-fluoro-5-trifluoronethyl-phenylamno)-3"-tr
i fl uoronet hyl - biphenyl -3-yl]-4-nethyl -pentanoic acid

A it tisr s Guap g BHRE AT Heiypiasy-biphepy -3
yl)-ﬁ%l{léﬁl%fl%ﬁ%agér{ilc “acti ROBPYdsted (24 thp 0. M8 HIXd 1, BENL AN 0BG hSthy1)-
aniline (lgpL, 0.12 mmol), sodium zert-butoxide (9.8 mg, 0.10 mmol), Pd(OAc), (2.5
mg, 0.01 mmol), 2-(di-tert-butylphoshino-1,1’-binaphthyl (3.5 mg, 0.01 mmol) and
toluene (1 mL) was stirred under microwave irradiation at 130 °C for 3 x 10 min. The
mixture was diluted with toluene (9 mL), washed with 1M HCI (2 x 10 mL) and brine (10
mL), dried (MgSQj), concentrated in vacuo and purified by flash column
chromatography (dicthylether-petroleum ether) to afford the title product as a colourless
powder (28 mg, 44%) . Mass spectrum (ESI, m/z): 610, 612 (M-H).

) 2-[5-(3,5-Bis-trifluoromethyl-phenylamino)-4'-chloro-3'-trifluoromethy
I-biphenyl-3-yl]-4-methyl-pentanoic acid.

A mixture of 2-[5-(3,5-bis-trifluoromethyl-phenylamino)-4'-chloro-3'-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester (10 mg, 0.02 mmol), THF (0.6 mL),
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,0) to afford the title compound (3 mg, 30%). Mass spectrum (m/z,
ESI) 598, 600 (M+H).
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FFH FNO- O FF C FF The title conpound was
prepared in 28 %yield from 2-(4'-chl oro-5-
wao eoo7hizusppret hanesul f onyl oxy-3' -tri fl uor omet hyPEURIVETIHE7039

| -3-yl)-4-nmethyl -pentanocic acid 15 nethyl ester and
3-fluoro-5-(trifluoronethyl)aniline under the
condi ti ons described in Exanple 37, step (b). Mass
spectrum (ES-, mz): 560, 562 (MH); b)

5 ExdapeBByl -2-[4'-trifluoromethyl-5-(4-trifluoronethyl-ph

S CTIRAT TR SRR R A T

bipKerlyt-3-ANUSh & P-p&rthhéieaidd- _ _
trifldoronet hyl - phenyl am no)-3'-trifl uoronethyl -bi phen
yl -3-yl]-4-nmethyl {pentanoic acid nethyl ester under

the conditions desgribed in Exanple 37, step (c). 99
2007/424394 RCT/ US2007/ 067039 5 i H-NVR (400 Mz,

80 fr .08, 1H), 7.60 (m 1H), 7.52 (m

F1 _33 7.2-7.1 (m 3H), 5.93 (br. s, | H)),

3. br. HO1.97 (m | H, 1.72 (m | H), 1.53

( H) , s, 6H). Mass spectrum (ES+, mz):

548,F 550 (M Exanpl e 39 10

2-[4'-Chlo - (2, 5-bis-trifluoronethyl-phenyl am no)-3

"-trifluor Fbi phenyl - 3- yl]-4-nethyl - pentanoi c

acid CF3 H

10 a) 2-[4'-Chloro-5-(3-fluoro-5-trifluoromethyl-phenylamino)-3'-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester

F e y
. N O
AAGe
F
(-
a FF

The title compound was prepared in 28 % yield from 2-(4'-chloro-5-
trifluoromethanesulfonyloxy-3'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic 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);

b) 4-Methyl-2-[4'-trifluoromethyl-5-(4-trifluoromethyl-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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CF3 CF3 C a) 2- [4' -
hl or o-5- (2, 5-bis-trifluoronethyl -phenylam no)-3"-trifl
waoroneBh/| - 15 bi phenyl - 3-yl ] - 4- net hyl - pent aneCYUSINT067039

methyl ester CF3 HN Ow O CF3 CF3 C The title
conmpound was prepared in 35 %yield from
2-(4'-chloro-5 20
trifluoronmethanesul fonyl oxy-3'-trifl uoronethyl -bi pheny

5 -NMR yIOX) MHImED(ﬁIlg) meﬁﬁa(ﬂm s, I&I)L 7.60 mﬁt hit), 7652t @1, 180 07.33 (m,

(triflu | )aniline under the conditians

2H)d%§c7r1 6@d3f|‘1h5 9é>&h¥n§1 %H)éf'} 654bes, {1B) 1.997dm. W) 2007 (m:24B9 453
0
Om’ ﬁ?4“- gﬁé ?%m%aﬁgng#F§luorgﬁgﬁﬁ§?ogﬂ %Ianino)-s

-trifluoronethyl bi phenyl - 3-yl ] - 4- met hyl - pent anoi ¢
acid_The title conpound was prepared in 86 %yield

ExampJs8. [ 4' - chl oro-5- (2, 5- bi s-
10 2- [4;'/1le11)1’~60? ‘Pﬂglﬂﬂéljtrlﬂﬁkﬁ%)ﬂe@ﬂ}lfmen?lalﬁlhbf kuﬁiiﬁfﬁbﬂﬂékhﬁlb‘?ﬂ%yl 3-

4~ et hyl - pentanoic atid methyl ester under
yl]-4-meethplapkintaneic acidscri bed i n Exanple 37, step (c). 10

1H NMR (400 MHz, CDC13): 6 7.83 (br s, 1H), 7.69 (d,

1H), 7.63 (d, 1H), 7.57 (m 2H), 7.19 (m 3H), 6.31

drar s, 3.75 (br. s, I H, 1.98 (m | H), 1.76
m NI 54m | H, 0.93 (br, s, 6H. Mass
ectY , mz): 598, 600 (MtH) Exanple 40 15

or a3 5- (2, 5-bi s-trifluoronet hyl - phenyl am no) -3
éﬁtrifluoronethyl-biphenyI-S-
3

a) 2-[4'-Chloro-5-(2,5-bis-trifluoromethyl-phenylamino)-3'-trifluoromethyl-
15  biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester

OMe

CF3
Cl

The title compound was prepared in 35 % yield from 2-(4'-chloro-5-
20  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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yl']-4-nmethyl -pentanoic acid CFS HN IOH xz~~ O CF3 F
CF3 a)

w@2{03/12483b410r 0- 5-t ri f | uor onet hanesul f onyl oxy- 5' PEF/U$2000067039
onet hyl - bi phenyl 20 -3-yl)-4-nethyl -pentanoic acid
met hyl ester TTOO- O F F FF The title conpound was
prepared in 91%vyield from2-(3'-fl uoro-5-hydroxy-5"-
101 WD 2007/ 124394 PCT/ US2007/ 067039 5

b) tri 2H[4leChlveo5y(2;Sbistteiflypor @nythy-phetiomino)Sicifloomnaethyl-

d EX le B d th
bipRery bRk EPERRRE Al anp 6 37, step (a). I H MR
ThegtﬂQQoMﬂéunm%ﬁgaéd n @@% §1§Ld filchpl 2-[4- éﬁo&[@( (215'1)015- 7.44

trlﬂvor:egle(lml pherslamBo F8' t(uﬂ]uojome;hylgnpl@nykg3 -yEH4- meﬂlyd)-gelqtﬁmow acid
metggrlgﬁ_é} uncieﬁ (tl%% coé1H}tions descrlgga 1n]f1lzdm[91e %% étep ©). HoJ=
'H-NMR Hoavez2c081.5-$7 ss t(lsﬂ § |1H§’ TMDEGthH% pm@ﬁoal A, 097 @n,2H),

trifluoronethyl- biphenyl- - 4- et - pent anoi c
7.1%@n.cBHye6 Y I(bres i B, 3ICFB(b S\IIL‘MEI 9&’1mOFH%) F76:Pé®, 1H), 1.54 (m, 1H),

0.93 (br, s, 6H). Mass spectrum (ESI+, m/z): 598, 600 (M+H)

Example 40
2-[5'-Fluoro-5-(2,5-bis-trifluoromethyl-phenylamino)-3'-trifluoromethyl-biphenyl-3-
yl]-4-methyl-pentanoic acid

OH

F c:F3

a) 2-(3'-Fluoro-5-trifluoromethanesulfonyloxy-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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15 The title conmpound was prepared in 100 %yield from
2- (5" -fl uoro-5-
wao eoo7hizusppret hanesul f onyl oxy-3' -tri fl uor omet hyPEURIVETIHE7039
| -3-yl)-4-nethyl -pentanocic acid nethyl ester and
2,5-bis-(trifluoronethyl)aniline under the conditions
described in Exanple 37, step (b). 20 c) 2-
[5" -Fluoro-5-(2,5-bis-trifluoronethyl-phenyl am no)-3'-
triflborofdethyt-bipdt iyl 3-y Didpinethy|-pSrtatofc deidretethyll eggentpaapaied in
: op
Exa[%?]lbld I&?gérlt %Eeﬂi}cpogr%ozigscgl\ﬁa 5 gP ﬁ%? a{)leed37l Qtes%a voyield
r t [ bi
M P T ARl 2 A Rt O et 7 5P
7. 391@n1e11H)t h86.0ondiH)] DA3 (rdekldy, Bdmi, nHE)GaVi(pJ(£3HY,,2 &X @p 1H), 1.71

. 3. %Q”%)‘ B’ sJCDC%ﬁ%)l ) 720 (m 5 1) 6.5t

(br s, I H, 3.75 (m 1 ,198(m||—|),175(m|
H, 1.55(m I H, 0.93 (m 6H); Mss spectrum (ESI,
b) m z; S 5@20@«&@ 52158 trMueaBT¢thpkpiseh yROTINGSB OGO DOBINY-

bipBesERTH- £ peihat-pantanoi AGKLMEN] P85 ot hyl - phenyl ami no
)-3'-trifluoronethyl -
bi phenyl - 3-yl]-4-nmet hyl -pentanoic acid CF3 HN IOH F
| / OF CF3 {10 a) 2-
d’;s - Fl uor 0-8>(4-f | uoro-2-trifl uoronet hyl - phenyl am no) -
grl fl uo o Nzeyl - bi phenyl 3-yl]-4-nethyl - pentanoic
A r CF3

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).

) 2-[5'-Fluoro-5-(2,5-bis-trifluoromethyl-phenylamino)-3'-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic 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, CDCls): § 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, 1H),
0.93 (m, 6H); Mass spectrum (ESI, m/z): 582 (M+H)
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FI I/ O/ F\ CF3 3 15 The title conpound was
prepared in 100 %yield from2-(5" -fluoro-5
wao eoo7hizusppret hanesul f onyl oxy-3' -tri fl uor omet hyPEURIVETIHE7039
| -3-yl)-4-nmet hyl -pentanoic acid nethyl ester
(prepared in Exanple 40, step (a)) and
4-fluoro-2-(trifluoronethyl)aniline under the
condi tions described in Exanple 37, step (b). 20 b)
5 Exaﬁa]ﬁlsulFl uoro 5-(4-fluoro-2-trifluoronethyl-phenyl am no
"-tr Hor o
2- [50 'HHFH' - 9?‘] ”frtﬂévwgnmﬁaﬁlr%w&alamﬂTrréﬂwrtorlbethyl-
[ 2 %Wield from
‘"P'*@*f’*“g““fi‘u‘”é‘?%"%‘ Gt nlia:
trifl uororreth | - phenyl am no) -3' -trifluoronethyl - bi phen
prRy| - pentanoic acid nethyl ester under
g%_srcri bed in Exanple 37, step (c). 103
/ US2007/ 067039 5 i H NVR (400 MHz,
.54 (br s, 1H), 7.41-7.29 (m 4H),
Y (m 4H), 5.94 (br s, 1H), 3.75 (1H), 1.99
(1H), 1.56 (1H), 0.93 (6H); Mass spectrum
532 (M+rH) Exanple 42 10
F r F5(35b|str|fluororrethyl phenyl am no) - 3
-tri fI uor omet’hyl - bi phenyl - 3- yl]-4- net hyl - pent anoi c
acid H FSC/NOH O CF3 F CF3 a) 2-
[5" -Fluoro-5-(3,5-bis-trifluoronethyl-phenyl am no)-3'-
10 a) tri|Srdideoretr(d-tfluoro-2-trifluoromethyl-phenylamino)-3'-trifluoromethyl-

biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester

CFy |,

N OMe
(1
F O CF

15  The title compound was prepared in 100 % yield from 2-(5'-fluoro-5-

3

trifluoromethanesulfonyloxy-3'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester (prepared in Example 40, step (a)) and 4-fluoro-2-(trifluoromethyl)aniline
under the conditions described in Example 37, step (b).

20 b) 2-[5'-Fluoro-5-(4-fluoro-2-trifluoromethyl-phenylamino)-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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15 bi phenyl - 3-yl]-4-nmet hyl - pentanoi c acid nethyl ester
H F3C /N Ow xzl~" OCF3 F CF3 The title conpound
woer®peepared in 97 %yield from2-(5' -fl uor o- BCR0S2007/067039
trifluoronmethanesul fonyl oxy-3'-trifl uoronethyl - bi pheny
| -3-yl)-4-nmethyl -pentanoic acid nethyl ester
(prepared in Exanple 40, step (a)))and
3,5-bis-(trifluoronethyl)aniline under the conditions
5 -NMsR:(ztmedan;CEmr)m @s@zbr ssTHp 14i)-7. 29)(m24H) 7.18-7.02 (m, 4H),
5' - Fl uor o-5- s-trifluorone m no) - 3' -

5.94 b b1 bk SerSUHI-1 R0 TN B0 2266 PER B0 W06 Hraum
yl']-4-nethyl -pentanoic acid The title
(Esgéﬁ%ggggxkggDprepared in 46 %yield from
2-[5'-fluoro-5-(3,5-bis-
trlfl or onet hyl - phenyl am no)-3' -tri fl uoronet hyl - bi phen
Examplg - gl]-4-nethyl-pentanoic acid nethyl ester under

d e . : BT o N
0 I L AR b s B iheny
yll-diH)ethyl-pentgupic aedd, 6. 12 (1H), 10 3.78 (1H), 1.96
(1H, 1.78 (1H), 1.53 (1H), 0.92 (1H); Mass spectrum

(ESI, mz): 582 (MtH) Exanple 43 2-
[5 (3 5 Bi s-t g Thuor onet hyl - phenyl am no)-3",5" -bis-tri

”iro I-upoﬁnyI 3-yl] - 15 4-nethyl - pentanoi c

J FFF
a) 2-[5'-Fluoro-5-(3,5-bis-trifluoromethyl-phenylamino)-3'-trifluoromethyl-

15  biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester

H
,C- ; N l OMe
O
CF,

The title compound was prepared in 97 % yield from 2-(5'-fluoro-5-

20  trifluoromethanesulfonyloxy-3'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester (prepared in Example 40, step (a)))and 3,5-bis-(trifluoromethyl)aniline
under the conditions described in Example 37, step (b).

b) 2-[5'-Fluoro-5-(3,5-bis-trifluoromethyl-phenylamino)-3'-trifluoromethyl-
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FFFFFa)
4- Met hyl - 2- (5-trifl uoronet hanesul fonyl oxy-3',5" -bis-tr
wo ttoaneseet hyl - bi phenyl - 3-yl ) - pent anoi ¢ aci dPeEUR0D7/067039
ester 20 TFTOO- O FF F F FF The title conpound was
prepared in 95 %yield from 2-(5-hydroxy-3",5"-bis-
105 WD 2007/ 124394 PCT/ US2007/ 067039 5
trifluoronethyl -bi phenyl -3-yl)-4-net hyl - pentanoi ¢ aci d
blplmﬂtyﬂmw-ylpd{methmapananad acid Exanpl e C) under the

The%&@%o%ﬂgwdesgebgrgg W Xl%@()feqw_é [SSC%C%T (Sa 365 @zlslg_lé NI(VSR
trlﬂ&')'%meﬁly?ﬂhé@larﬂl'ﬂb) -3'- Fglﬂﬁgroﬁi@thﬂf@ipheﬁyﬁﬁ y;m m%ﬁDyl ﬁ)@ﬁt&%lc acid
rnethylzlsgter (mder |the}-1)ond(’jlog$r d¢sgribeHn, Exaanple 37, step (c)

HNFLPSRTHG: CObl ot 31y al byl pri ol Brd! 0

3, 787(51'H)}’1 9@%1}?} 11?*86{1131? tl g((gwyﬂélﬂv?%ws%aé’&ﬁ& (E81449%): 582

yi el'd from4-net
@ﬂ#H)fIuoronethanesulfonyloxy-3‘,5'-bis-trif|uoronethy|-

bi phenyl - 3-yl ) -pentanoic acid 15 nmethyl ester and

3,5-bis-trifluoronmethyl-aniline under the conditions
Exag@sieudbed in Exanple 37, step (b). FF HF NON, O

2-[5-(3,5-Bis-trifluoromethyl-phenylamino)-3',5'-bis-trifluoromethyl-biphenyl-3-yl]-

4-methyl-pentanoic acid

a) 4-Methyl-2-(5-trifluoromethanesulfonyloxy-3',5'-bis-trifluoromethyl-bi
phenyl-3-yl)-pentanoic acid methyl ester

The title compound was prepared in 95 % yield from 2-(5-hydroxy-3',5'-bis-
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FFF FFFFFc) 2-
[5-(3,5-Bis-trifluoronethyl-phenylam no)-3",5" -bis-tri
w0 bavonaaset hyl - 20 bi phenyl - 3-yl ] - 4- net hyl - pent BEIDUS2007/067039
acid The title conpound was prepared in 66%yield from
2-[5-(3,5-bis-trifluoronethyl -
phenyl am no)-3',5" -bis-trifluoronethyl -bi phenyl -3-yl]-
4- et hyl - pentanoi ¢ acid nmethyl ester under the
triflsaodicthybibhdesed-y beldme thy Eramploec &1d msthep eter) (prapekevir

Exapple it g cqiiiopyiescpsd in Bxbipgle Sptebaly) 7 25" (m
1 - S S18r .
MR oM D e 0 QU Laogdihi, SRR PEEFIER e o 1)
7.5 Fseanipl)e7 38 (2; 2H), 3.80 (t, 1H), 3.71 (s, 3H), 2.01 (m, 1H), 1.71 (m, 1H), 1.49

[ 5-( -Bi s-trifluoronethyl-phenylamno)-3',5 -bis-tri
(m’flﬁﬁdf%‘ﬁ@sﬁ&)-- bi phenyl -3-yl] - 106 WD 2007/ 124394

PCT/ US2007/ 067039 5 4-nethyl -pentanocic acid FF F H

NOH O FFFFF F FFa) 2-
b) [ 5-2%B-6,BBis-triflidramethydipirg hylg hang)- 3 ih'his-trifly@omeklayls r i

iSO Ny BNEAS: aiaid TELY - pentanoic aci g
The title compound was prepared in 47% yield from 4-methyl-2-(5-
trifluoromethanesulfonyloxy-3',5"-bis-trifluoromethyl-biphenyl-3-yl)-pentanoic acid
methyl ester and 3,5-bis-trifluoromethyl-aniline under the conditions described in

Example 37, step (b).

F
F

F o H
N
F
F7OF
=F

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

The title compound was prepared in 66% yield from 2-[5-(3,5-bis-trifluoromethyl-
phenylamino)-3',5'-bis-trifluoromethyl-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, 1H), 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)-3',5'-bis-trifluoromethyl-biphenyl-3-yl]-
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FHNO111 O FFF FF 10 F F The title conmpound
was prepared in 39%yield from 4-net hyl - 2- ( 5-
wao eoo7hizusppret hanesul f onyl oxy-3', 5" -bi s-tri f | uoPCIESINYT/067039
bi phenyl - 3-yl ) -pentanoic acid nethyl ester (prepared
in Exanple 43, step (a))and
2,5-bis-trifluoronethyl-aniline under 15 the
condi tions described in Exanple 37, step (b). b) 2-
5  4-mlethyl-pebtadioidaid f | uor onet hyl - phenyl ami no)-3",5 -bis-tri
fl uoronet hyl - bi phenyl - 3-yl]-4-net hyl - pentanoi c acid
The title coppound was prepared in 40%vyield from
5- (2 5-bi'sstrifluoromethyl 20
Q) - Py S' -bis-trifluoronethyl-bi phenyl -3-yl]-
penf‘anoi ¢ acid methyl ester under the
oAs described in Exanple 37, step (c). i H NWR
CD3Cl): 6 7.96 (s, 2H), 7.88 (s, 1H), 7.71
7.61 (s, 1H), 7.25 (s, 3H), 7.21 (d, 1H),
1I—I)Ir 3.76 (t, 1H), 2.04-2.00 (m 1H),
1H), 107 WD 2007/ 124394
PCTA:U8200:74:067039 51.61-1.54 (m 1H), 0.95 (d, 6H).
Exanpl e 45
2-[5-(4-Fl uoro-2- trifluororrethyl phenyl am no)-3', 5" - bi

a) angtsfléuﬁh }-ﬁl{qrbg{e n l_}gla 1n(l) ?f]‘ 1s-%1ﬂ1Poerr(}Enae o}lll_c

biphenyl-3-yl]-4-methyl-pentanoic acid methyl ester

T

10

The title compound was prepared in 39% yield from 4-methyl-2-(5-

trifluoromethanesulfonyloxy-3',5"-bis-trifluoromethyl-biphenyl-3-yl)-pentanoic acid

methyl ester (prepared in Example 43, step (a))and 2,5-bis-trifluoromethyl-aniline under
15  the conditions described in Example 37, step (b).

b) 2-[5-(2,5-Bis-trifluoromethyl-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-trifluoromethyl-

20  phenylamino)-3',5"-bis-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid methyl
ester under the conditions described in Example 37, step (c).

'H-NMR (400 MHz, CD:Cl): 8 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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NOH FI OFF FF FFa) 2-
[5-(4-Fluoro-2-trifluoronethyl-phenylam no)-3",5"-bis-

wWa eiofhizuspomet hyl - bi phenyl - 3-yl ] - 4- net hyl - pent BEDUS2007/067039
acid nethyl ester 15 FF FHNC FO FF FFFF
The title conpound was prepared in 46%vyield from
4- met hyl - 2- ( 5-
trifluoromethanesul fonyl oxy-3',5" -bis-trifluoronethyl -

5 1.6bilphémy IHB-0A5)dpéHy.anoi ¢ acid 20 nethyl ester

(prepared in Exanple 43, step (a))and
4-fluoro-2-trifluoronethyl-aniline under the

Ex diysi ons descri bed in Exanple 37, step (b). b)
2-15-(4-Fluoro-2-trifluoromethyl -phenyl am no)-3", 5" - bi

2-[Ss¢tFluplerdrtoifliohgnethybphngy1200wy) 32,4 3bis-trifluoromethyl-biphenyl-3-

CT/ 007/ 067039 5 bi phenyl -3-yl]-4-nethyl - pentanoic
yl]"i’é‘?e&hj%%en(t???“éaﬁl npound was prepared in 83%yield from
10 2-[5-(4-fluoro-2-trifluoromnethyl -

phenyl am no)-3',5" -bis-trifluoronethyl -bi phenyl -3-yl]-
4- met hyl - pentdnoi ¢ acid nethyl ester under the
Feubi ti ons desstibed in Exanple 37, step (c). i H NWR
(400 WHz, CDBCl):, 6 7.92 (s, 2H), 7.86 (s, 1H),

@ 7.16-7.06

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

15

The title compound was prepared in 46% yield from 4-methyl-2-(5-
trifluoromethanesulfonyloxy-3',5"-bis-trifluoromethyl-biphenyl-3-yl)-pentanoic acid
20 methyl ester (prepared in Example 43, step (a))and 4-fluoro-2-trifluoromethyl-aniline

under the conditions described in Example 37, step (b).
b) 2-[5-(4-Fluoro-2-trifluoromethyl-phenylamino)-3',5'-bis-trifluoromethyl-
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10 (m 4H), 5.96 (s, 1H), 3.71 (t, 1H), 2.05-1.96 (m
1H, 1.74-1.67 (m 1H), 1.61-1.53 (m 1H), 0.94 (d,
WGk 1E8Mpl e 46 (R 2- PCT/US2007/067039
[5-(2,5-Bis-trifluoronethyl-phenylanm no)-4'-trifluorom
et hyl - bi phenyl - 3-yl]- 15 4-nethyl - pentanoic acid CF3 H
NOH O CF3 CF3 a)
5- Benzyl oxy-4'-trifl uoronethyl - bi phenyl -3-yl)-acetic
biplaiyil-3-yD) -G @hylcpéhtafoitacia sol uti on of

TheggiedoRpRyR Fat Biervipd So05 o o9 HoRot o1 YPE- L T gmeal-
phe;%ﬂgﬁﬁlo‘)\@t,?rbi;(-?rﬁﬁlo%ﬁl@thﬁ'-@ﬁhéi@g3924%et9y1%3%nﬁﬁbi)c acRiNfethyl

e resul'tingm xture was stirred at roomtenperature
estef ondet ghercontthions désgtibeshindéxample 137 estepl (@nd concent r at ed

Loy 40V 0 : I t] ' | i QUi

-G N3, RSP BeginuebBohFobroHs -4 bat s Al 706

(m, BH).% & (s2ddh, 197120 3Hu2eys| d8dm Siehui 7en .@Yﬁn,tlﬁ'ﬂ, oL 11653 (m,
suspensi on was nechanically stirred for |h at room

1H) efpéd.&tre. The wet white product was recovered
after filtration and dissolved in EtOAc (500 niL). The
organi c |l ayer was separated from water, dried (MySH)

Exaa,qgjeqencent rated in vacuo to obtain (5-benzyl oxy-4'-
trifluoronethyl-bi phenyl-3-yl)-acetic acid (105 g,

(R 9AOI@:(ZéeBlwrlﬂW({m@hmm@nylmm%-A'-ersi,lu@fq)n,lethylilspggl,lyl-3-yl]-

4-m%myl-p7en81%o‘csaci&|_|) , 7.24 (d, 2H), 7.34-7.50

CFs |
N OH
(T
CF3

a) 5-Benzyloxy-4’-trifluoromethyl-biphenyl-3-yl)-acetic acid

(T

CF,4

To a solution of (5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester
(120 g, 0.29 mol) in THF (1.2 L) was added water (240 mL), LiOH.H,O (16 g, 0.32 mol)
and the resultingmixture was stirred at room temperature for 16 h. The solution was

filtered and concentrated in vacuo to remove THF. The resulting thick liquid was
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(m 5H), 7.81 (d, 2H), 7.89 (d, 2H), 12.25 (bs, 0.6H)

Cal cd for C22H17F303 (MtH) 387.11, Found 387.1. b)
wa2®en24ph4 3- PCT/US2007/067039

[ 2- (5-benzyl oxy-4'-trifluoromethyl -bi phenyl -3-yl)-acet

yl'l - 15 oxazolidin-2-one O~ O ON O CF3 20 To a

nmechanically stirred sol ution of

(5-benzyl oxy-4'-trifl uoronethyl -bi phenyl -3-yl)- acetic
acidafeédoto(p2D2 Gy a&d?ingﬁbll aqueousTHHE s(ollﬁi!bnmln)i thadt whfi’@s@pmﬁon was

ed, N- net hol i ne
?ﬁnﬁaﬂ{ é% h %:tﬁ oM, tﬁap?r?tgl@e% Wﬁlﬁs PSOdHﬁ‘i ww)eﬁwﬁ&d
aftelé h&ralneh ﬁﬁdﬂ aissdl%mﬁr@bwc% sehew Tﬂe%rgamaf tuyér ﬁhﬁ#ﬁﬁté@aﬁom
stirred at -78 for 15 mnutée and
watgthiltied €4£5Q4)wad comden@atedi inybdcup ¢o oletalen (\5é>etlhsé0>smﬁyd ride

.40 th pltr back to -78 C. In
mﬂﬁ“&%’ﬁﬁ’ﬁl‘?@’t“ﬁ-‘é}é SRt BRs 508 (R) - (4) - 4- benzyl -
1H-Nmz%1 LIOVIRQ)) €5 69465 @H)%Hél(mpﬂm on(sTHE), (712119(d"291%37t34 -7.50

-78 was added n u i (1 hexanes,
(m, arbl).) 7.8 ktdo gHN &) (dwd Hint I 28 (F@g, Q bid); |GaﬂceirﬁqaC22HhﬂEa3r€a1 UMeH)
7 Cand stirred at -78 C for 45 mn. This
387ﬂjtg ‘%§§7éh|ral auxi liary was cannul ated to the
anhydride at -78 C and warnmed to O C over 1.5h. The
resulting mxture was stirred 110 WO 2007/ 124394
b) PCH-Berayd 3+ @47 dB9zylexy-dr-triluorgmethyd-hiphersd-nyiraceylind
oxaﬂﬂﬁﬁﬁ by addi ng excess saturated aqueous NH4CL
ion.. The sol ution was diluted with Et OAc (200 ml)
and the organi c phase was washed wth saturated
aqueous NaHCO3 solution (3 x 100 nL) and brine (2 X
100 nmL). The solution was dried over MgSO4 and t he
sol vent was rejyoved in vacuo. The crude material was
urified by IS ilica gel colum chronmatography to
el @ ) of 10
| oxy-4'-trifluoromnethyl-bi phenyl
in-2-one as a white solid.

To a mechanically stirred solution of (5-benzyloxy-4’-trifluoromethyl-biphenyl-3-yl)-
acetic acid (20 g, 52 mmol) in THF (104 mL) at —78 °C was added N-nethyl morpholine
(NMM) (6.3 mL, 57 mmol) and trimethylacetyl chloride (7.0 mL, 57 mmol) maintaining
the internal temperature below —70 °C. This mixture was stirred at -78 °C for 15 minute
and 0 °C at 1h. The white solid was filtered off to receive the anhydride in the filtrate
which was cooled back to —78 °C. In a separate flask, to a solution of (R)-(+)-4-benzyl-2-
oxazolidinone (9.6 g, 54.4 mmol) in THF (109 mL) at -78 °C was added nBuLi (1.6M in
hexanes, 34 mL, 54.4 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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i HNVR (CDC13): 6 2.76 (dd, 1H), 3.26 (dd, 1H), 4.19

(m 2H), 4.35 (g, 2H), 4.69 (m 1H), 5.13 (s, 2H),
wWQ2@4A74346 (m 13H), 7.67 (s, 4H); Calcd for PCT/US2007/067039

C32H26F3NO4 (M+H) 546. 18, Found 546.3. 15 c)

4- Benzyl - 3-

[ 2- (5- benzyl oxy-4'-trifluoronethyl -biphenyl -3-yl)-4-nme

t hyl - pent- 4-enoyl] -oxazolidin-2-one QO ON O CF3
furtB& af 0 °@ food®mimes asbduwehtclosd Wf adding excess saturated aqueous NH4Cl1

4-benzyl - 3-[ 2- (5-benzy| oxy-4'-trifluoronethyl - bi phenyl
solutigny The Soaé@pqu-dé%FﬁowluE%l’@Q 98 nplp) andghe ergapig nhags yas

. 8 =
Wash%(g%tsﬁgﬁ f I'S u%%% %%H?%W?i’gfﬂ | nLi'l%%i gllgq}eu(tzi Xolno,o mL).
TheXkalutibn mias dtizd dter Mp®O0) andithe pelweigayasnremotal inivagud. Hée crude

i nternal tenpe re. below -75 C. The resultin d
mat%faalmscpﬁﬂ@a &5?‘?5@@103@6?%@ elomsipersnhiayicld) fig <§§° o) of
4-bé/h%l-@L(#@L@ﬁb&é@[&@m‘zfiﬂﬁ‘arbﬂﬂethypb@B&%ﬂ%ﬂkﬁ&\%fg«ﬁx?ﬁ%ﬂ@t)one

mai ntai ni ng the tenperature” bel ow -
as agifdictsobd. was at near conpletion, the systemturned to

1 e thi [ t -ice h iC
H- e TeRlhng ras et ai h N s "B bR Shptet 460 (o
1H) 583 adai D047 Haqm, 1 §AG 1A ON TP, Wae d¥BE CS2IBEIBNO4 (M+H)
further at 0 C for ‘30 min and quenched W th saturated
546 181FWDd230 4. 124394 PCT/ US2007/ 067039 5 aqueous NH4CL
solution. The systemwas diluted with Et CAC (100 nlL)
and the organic phase was washed wi th saturated
) A0UEBLSMRHEGR. Aok - rdiordfhTh1- FipHer o) UNGERY ) pent-
Sol vent was renoved in vacuo and the crude m xture was
4-emnyll-oxagolidip-2-em silica gel colum to yield
4- benzyl - 3-[ 2- (5- benzyl oxy-4' -trifl uoronet hyl - bi phenyl
-3-yl)- 4-nethyl -pent-4-enoyl]-oxazolidin-2-one (6.3
g, 95 9.

OE/O

To a colorless solution of 4-benzyl-3-[2-(5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-
acetyl]-oxazolidin-2-one (6.0 g, 11.00 mmol) in dry THF (22 mL) at -78 °C was added
sodium hexamethyl disilazide (NaHMDS) (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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10 1H-NWR (CDC13): 6 1.80 (s, 3H), 2.46 (dd, 1H, 2.75
(dd, 1H), 3.05 (dd, 1H), 3.32 (dd, 1H), 4.08 (m 2H)
wa2®9/1243p4 1H), 4.80 (d, 2H), 5.13 (s, 2H), 5. 4BCT/UBR007/067039
1H), 7.11 (d, 2H), 7.21-7.49 (m 11H), 7.67 (s, 4H);
Cal cd for C36H32F3NO4 (M+H) 600. 23, Found 600.3. d)
4- Benzyl -
[ 2- (5-hydroxy-4"'-trifluoronethyl-bi phenyl -3-yl)-4-meth
aqugdus NH 468 rsblatimy | Theasysteml wabi luBedomh EQDACHONLECERd The oaganic
sol ution
phase. %M%be@ MiBspardehaqueays NaCO selutigr bhe e R srpdERg
M giS@h% | Qoix%nﬁ%ﬁbbgmov)%@ np%muo 4ng ﬂfé‘)@rﬂlde AXAEL WA 'pﬁrn%e@ﬁ? ISCO

in OH (150 nL) was added
silicegeqlemo targicldipbonzyg-3- [2+(é bl@haddxxssﬂfgpélnsnomﬂvsé@lphenyl -3-yD)-

4-%%[-8%13%@%%%3%%%‘%%@ ARSI ent vas remived in
-Nﬁﬁumbelgpm @'8'0 é rﬁigat us@&id/ 1PYI 275 (dd, 1Hg 3.05 %m lH) 3. 323(dd

4-benzyl - 3- [ roxy-4"-trifluorome eny
1H), 4.0% (m, AH), hlyfl9(rrp éhi)aﬁ&@ I(c] 26027 03 (di2hb. 2. @h@id( 5H)1 791 1 @32H),

7. 211/9‘7 ég%%ﬁﬁﬁ)“/%%l(%?galc%& 8§6I§§2F(3ﬂ294 q\%ﬁ%&%s %g%hd 600.3.

36(dd 1H), 411(m 2H), 4.62 (m 1H), 5.25
( "1H), 7 (m 2H), 21737&@%27673
d) 4H)4-B€!a%é [fldﬁ mgmstﬁmmmrwmq}h}é banyl-3gihd-msethyl.

\anesul foni c acid
penggn[oyl (%J g&ﬁ(ﬁn ypoxo oxazol i di ne-3-carbonyl)- 112 WD

2007/ 124394 PCT/ US2007/ 067039 5 3-net hyl - butyl]

-4"-trifluoromethyl -bi phenyl -3-yl ester OO TfTON O

0 a sol ution of

ﬁ%{ﬂ (5-hydroxy-4'-trifluoronethyl -bi phenyl -3
hyp- 10 pentanoyl]-oxazolidin-2-one (32 g,

kn di chl oronet hane (170 nL) was added

To a solution of 4-benzyl-3-[2-(5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-
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-benzyl-3-[2-(5-hydroxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-
pentanoyl]-oxazolidin-2-one (5.4 g, 93 %).

'H-NMR (CDCl3): 8 0.94 (d, 3H), 0.98 (d, 3H), 1.54 (m, 1H), 1.74 (m, 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, 2H),
7.21-7.37 (m, 6H), 7.67 (s, 4H); Calcd for C29H28F3NO4 (M+H) 512.20, Found 512.3.

e) Trifluoro-methanesulfonic acid 5-[1-(4-benzyl-2-0x0-0xazolidine-3-carbonyl)-
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pyridine (15.0 nL). The systemwas cooled to 0 C To
this cold solution was added trifl uoronethanesul fonic
wa@eleydedsge (16 nmL, 94 mmol ) rmaintaini ng the i NPEF/N82007/067039
tenperature below 5 C and stirred for further 0.5 h at
O C. This reaction mxture was poured to a m xture of
1 N HC1(100 nL), and wet-ice (25 g) and stirred for
0.5 h. The 15 aqueous | ayer was extracted with
3-mailgiHbatdjrd t-trdfieoroth ethldiphényl-3&dresiened fracti ons were
washed with water (2 x 100 nL), saturated aqueous
NaHCO3 solution (2 x 100 nm.), and brine (2 x 100 nlL).
The organics were dried (MgSO4) and concentrated in

chromat ography to receive
TfOt i S hanesul foni ¢ aci d
- 0X0- oxazol i di ne- 3-car bonyl ) - 3- net hyl -
uor onet hyl - bi phenyl -3-yl ester (34
84% . 1H N 13): 6 0.96 (d, 3H), 0.98 (d, 3H
(m 1H, 1.77 (m 1H), 2.13 (m 1H, 2.79 (dd,
3.37 (dd, 1H), 4.14 (m 2H), 4.67 (m 1H), 5.33
1H), 7.20-7.38 (m 7H), 7.70 (m 5H); Calcd for
C30M27FENOBS (MtH) 644.15, Found 644.2. 25 f)
4-Benzyl -3-{2-[5-(2,5-bis-trifluoronethyl-phenyl am no)
-4"-trifluoromethyl- biphenyl-3-yl]
To a $oliednh oA 4-p@it RROYL 3-hpadz pli-gH roZorBétBy 1165iBh X -3-y1)-4-methyl-
2007/ 124394 P%T?%SZOO?/O6?BSQ 00 Cl:gyl-llﬁ\léﬂg}1 Y) CF3 5y
pentepaylFexazoddingd-pon (382, O iGfmmebdn ﬁ@ﬁll%ﬁ@@t@weoﬁﬂ@ el s added

2- 0X0- 0xaz0
eSS PHe R B URACA % it svion e
mﬂaomhleﬂﬁh@gulf()ﬂlc&ﬁhgdnd% (%6 nmr@u)nuhal)wlmt@mﬁlg(tﬁs iftéchal N @
seal ed tube was added 2,5-bis 10
temperpfurqioglowst Kyandstiang rﬁzrrrﬁni@e( Q.542at 91°C. Fhpgesptioh mixfute was

poulre'd]t*oJ Lnarhtbat FRIyﬂI_CF(_ I%b_n%i)_, 88 Soteice (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 NaHCOj solution (2 x 100 mL),
and brine (2 x 100 mL). The organics were dried (MgSO4) 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-ox0-o0xazolidine-3-carbonyl)-3-methyl-
butyl]-4'-trifluoromethyl-biphenyl-3-yl ester (34 g, 84%).

'H-NMR (CDCl3): 8 0.96 (d, 3H), 0.98 (d, 3H), 1.52 (m, 1H), 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); Calcd for C30H27F6NO6S (M+H) 644.15, Found 644.2.

) 4-Benzyl-3-{2-[5-(2,5-bis-trifluoromethyl-phenylamino)-4'-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoyl}-oxazolidin-2-one
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but yl - phosphane (300 ng, 0.75 muol), Pd(OAc)2 (169 ny,
0.75 mol) and K& Bu (7.53 nL of 1.0 Msolution in
WARP7/1743%8 mMmol ). The reaction m xture was heaP@dUs07/067039
120 Cfor 1 h. To this was added anot her portion each
of [1,1"]binaphthal enyl -2-yl-di-tent-butyl- phosphane
(300 nmg, 0.75 mmol), Pd(OAc)2 (169 ng, 0.75 mmol) and
K& Bu (3.77 nmL 15 of 1.0 Msolution in THF, 3.77 muol)
and heatgd for further | h. The systemwas cooled to
per a@ﬁ/@ and quenched by sl ow addition of
tuse was extracted with EtOAc (3 x 50

sbrine. The organic fraction was
centrated in vacuo. The crude

-benzyl -3- {2-[5-(2,5- 20
uor oret hyl - phenyl am no) -4' -tri fl uoronet hyl - bi
§ yl ]-4-nmet hyl pentanoyl }-oxazoli din-2-one
(2.32 8343% 1H NWR (CDC13): 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
To 4 $glyticg czfgrlﬂuoromtha@s@lfot(lg acid [ 1-(4-benzyl2-am-¢xazo ¢ e-3-

Carb@Wﬁﬁ('l?E@yE%ﬁt}’ﬁ"g-%gi@ﬁam%%l-gl%hé?yl Ry Syl S HB1FIN203

(4.4RY,- 7259 1511{02), int&usnd @delmﬁqmemb&tub@hmmhm neigd' -trif
| uor onet h bi phenyl - 3-yl net hyl - pent anoi ¢ aci d
trlﬂqqr@mﬂlhyt@gwﬂazmggﬁl Hemlys meémsb]bl@phf@lak@nglomt difert-

f
Tberhyre 0Pang L maolh LMD (5P M KA mHRUIC ARy 753
mL oft1.0 M solution in THF, 7.53 rnrnol) The reaction rnlxture was heated to 120 °C for
trifluoronethyl - bi phenyl - ﬂ#rﬁ] met hyl - pent anoyl } - oxa
1 h.Z@ thwuwzdéﬁbar(ozh%@oglonyas@of bynaphthalaeyle2-51-ga-ter il yl-

phofRRE R & Pk, PADRVELATAIGY, FEBRAD 4R 0y g7 mL

of 1r0mel Jolwaiod i3 G%H-BO]Z Iﬁﬂlo]a Qndheatddfdd Jurtisroh) Tl s&ii waeeboled
to r&tﬂ ?qqé)e;aggrelmgﬂ gugr&ﬁygg Eg sﬁgé%%gt%&zfﬂma?%n %Eee, rqgglel%_vgas extracted

iR TP 10T L PRGBS0, oo
and Foelsell Thertggaimq fractionagasatriedi(NagtD44) eng bncentPatb/inaddimht crude
mixgll){i: gggg@ﬁ 158%%@@8%1@ poerna?[ggraelgllljystol o%¥a1n 4\A@enzyl 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 (CDCls): 8 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, 5H); Calcd for C37H31F9N203 (M+H) 723.22,
Found 723.3.

g) ( R)-2-[5-(2,5-Bis-trifluoromethyl-phenylamino)-4'-trifluoromethyl-
biphenyl-3-yl]-4-methyl-pentanoic acid
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x 50 mL) and dried (MgSO). The m xture was
concentrated in vacuo to receive a crude mxture
waokioch2486 purified by | SCO silica gel colum PCT/US2007/067039
chromat ography to yield ( R 2 15
[5-(2,5-Bis-trifluoronethyl-phenylam no)-4'-trifluorom
et hyl - bi phenyl -3-yl ]-4-nethyl - pentanoic acid (1.15 g,
58 %9. iHNWR (CDC13): 6 0.94 (d, 6H), 1.56 (m 1H),
To dsolticnnof 4kbdnzyR23-Q0-[ 62,5 Ih-frifBiordmé thyl-pHckylanBn@24 '

wifeGioRtbPirheaib saResty ingise - Do R 3 e 365
mmpgtl@ i qs— 9 0is dd0&d @/fafef g% rxn% mesyg@mm%wa% Qrogi g this

vent’i on on cyc nase-1
col&g&dtmmy@mdds@h(ﬂi(fﬁ@(l% n@ox 53)mthobh |abd BO%er(ﬁz (CaaniL, 10.59
sde ermned using the Coloringtric Cox

Mth%*. Sttlérred a?% S é?relénmﬁb The §’é®35bﬁ@92 yayaspcled hypadding 1.5 M
SIRLESD SHRTL 063, 1 0¥ oM o o

minChhgorganis sofvettheas mmemd mrvanid. | Ths hesultﬂfg(l%undwvabamdlﬁnd to pH

-2y \9@%{9@/[ M\? g@r%g{}se ﬁ@i F‘g%l t‘hﬁg ativens %@/ggw% ?f%twtedﬁél FigAc 3
X 5@%}5%@%@6498%%{%@% corccrfrhR8 ni'z %u\ﬂ% r&@fv@ la@Pude

out “usi ng E2 cells carrying the APP
mixtuyp Whlwmmemwmﬁﬂma)@GFQ@umHAMOHMngIdedtob)yeld (R)2-

-G aiiral R PR he B SR PlaP R iR Mty -

penidB6i@ agidqWN 5t seeqr confl uency. The screeni ng was
performed using the assay as described in Citron et al

'H-NVB @ DEEY:r 8.9414, il <§|6r(m, 3H).6776 (n5ii)va00ém, bi), 3.74 (t,

EESF ) AURPARI, B0, MBI 00 e o e

c27%12(2591(\1®2f(mpme1r50wﬁnd45643I f 1 uor onet hyl - bi phenyl - 3-y
|')-pentanoic acid;, (exanple I) 15

2- (5- (phenoxy) - 4' “trifluoronet hyl - bi phenyl - 3-yl ) - pent a
noi c acid; (exanple ii)

Determination of the effect of the compounds according to the invention on

cvelooxvgenase-1 and cyvelooxygenase -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 instructions.

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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Conpound WIAPP SKNBE2 A(3 42 WIAPP SKNBE2 A(3 42 %
Inhibition # EC50 Mat 3M 1 73 2 62 3 0.30 4 0.29 5
wa 207826864 7 0.42 8 0.20 9 0.28 10 0.41 11 BCBOSZR7/067039
81 13 52 14 17 15 65 16 2.25 116 WO 2007/ 124394
PCT/ US2007/ 067039 17 1.85 18 19 19 22 20 0.66 21

0.14 22 81 23 80

Screening was carried out using SKNBE?2 cells carrying the APP 695 — wild type, grown
in DMEM/NUT-mix F12 (HAM) provided by Gibco (cat no. 31330-38) containing 5%

Serum/Fe supplemented with 1% non-essential amino acids.
Cells were grown to near confluency.

The screening was performed using the assay as described in Citron et al (1997) Nature

Medicine 3: 67.

1C50-values of selected compounds of the invention on the y-secretase activity.

Activity range: 10-100uM
2-(5-(4-fluorophenoxy)-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid; (example 1)
2-(5-(phenoxy)-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid; (example ii)

Compound WTAPP SKNBE2 Af 42 WTAPP SKNBE2 A 42 % Inhibition
# ECsp, uM at3 uM
1 73
2 62
3 0.30
4 0.29
5 79
6 66
7 0.42
8 0.20
9 0.28
10 0.41
11 0.50
12 81
13 52
14 17
15 65
16 2.25
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24 45 25 54 26 58 27 0.77 28 -3 29 62 30 0.33 31

84 3287 3359 34 0.26 35 90 36 90 37 0.46 38
W@201/138985 40 0.33 41 67 42 75 43 89 44 (OrQHUEH08E67039

46 0.10 5 Denonstration of in vivo efficacy 117 WO

2007/ 124394 PCT/ US2007/ 067039

17 1.85
18 19
19 22
20 0.66
21 0.14
22 81
23 80
24 45
25 54
26 58
27 0.77
28 -3
29 62
30 0.33
31 84
32 87
33 59
34 0.26
35 90
36 90
37 0.46
38 0.11
39 95
40 0.33
41 67
42 75
43 89
44 0.24
45 85
46 0.10

Demonstration of in vivo efficacy
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5 A(342 | owering agents of the invention can be used

to treat AD in manmal s such as humans or alternatively
WO poov/1243b4 dat ed ani mal nodel such as the nousePCT/EHS2000067039

gui nea pig. The mammal may not be di agnosed with AD,

or may not have a genetic predisposition for AD, but

may be transgenic such that it overproduces and

eventual |y deposits A(3 in a manner simlar to that
Aperwdring igonts sofathé linvinedn wah lbeAlded td QreA( 342 il evirhalg such as

agents can, be adm nistered in any standard form using )
humghy o pligrepdivaly irstrbdatedtanimak mipgrlesuch gt thegpoyse it o5 guidea pig.
Thetofitrel ol B IREROSATM A0 LU o Gl % gont il elispositon
for AD), ®at man be Aaddnicosvel itg itagenirsdwan andevadnilnidepeyi.d\p in a

at any dose that is sufficient to significantly reduce
manngygpdlapio thgtagen infhunas afffiglsd with A8d pl asna, serum

cerebrospinal fluid (CSF), or brain. 15 To determ ne

AB% E%{]e?{% 3&}%@'%‘% e%%c & Iail%l%ﬁéler%gvig @%Pﬁ@éfa@ﬁ fér%l\l\%rsfng gany standard
metRQ)- FEABSHENE Codt Qe hitted G0 IARM FRvQing’ ?é?ﬁtscc‘%ﬁ REnUEEForm of
Alternatively, tw to three nonth ol'd Tg2576 mice

liquék pabdas bncapAHBS Bt aenilanrirdity éitey thiseaon. SAB42 Wavdragtagents can
can be used or a transgeni c nouse _nodel develo?ed by

be agpinistered ayapy desaibe is swiicienkigsagnifigatlyiredrce deygls of AF¥42 in the
C r K j - [ ion of a

]ﬂm%ﬁP%@gaﬁg%ﬁ%ﬁ%%%h?g%?gggégﬁﬁﬁgﬁégﬁgB%ﬁ%ﬁbrecursor
protein [V7171] (Moechars et al., 1999 J. Biol. Chem

To &d@miBé8&RecthcINRuR NFhiRIsrHAAS € Ah CA PPU SRV GHrSPARUSE would reduce

spont aneous, progressive accunulation of (3-anyloid
AB42AE3YLs imvivhendr-aansgerav endeuss) by, méswrtratsgan ibe asgd. dletrnatively,
pl aques w_ thin_subi cul.um hippoc us_and cartex. . o
WO HErs month A1 Tage/aves ﬁﬁ@lﬁ%&%ﬁ’@? ROGINIP, {hh e Swedish
varidhdédh BUhsdAode LaRIRREmbis: H6RASILEBPed M a8 FH&RVAH Leuven
wth the A(342 lowering agent 25 will be exam ned and
(K. Gdrpame Bdgumhosd anvorkatse dvitr n¢uremseatifi tkpresiincbfa clinical
and ain levels . of soluble A total A I .
G o iR Pt SRy Srseiehel e BN, 4704 Mgt s 1Y Biol.
Cheti$ i 781, E6483A. TRE edd J1E NtanREni @ d8oU¥BYdiVathys Spemadesty, Sptbgressive
days and wll be adjusted based on the results of the
accid4izon ofuBramygowinee)aint tharaiouremtelllyoresidtingfin efrfybnd plaques
..can he established. 30 A typical protocol for, .
withip subiealigy h{p@&%ﬁm (fTtER (inirsals of Sy awe e high fayels of AR

o R0 DL S PR PGy 988 f B s
will be examined and compared to those untreated or treated with vehicle and brain levels
of soluble AB42 and total AB would be quantitated by standard techniques, for example,
using ELISA. Treatment periods may vary from hours to days and will be adjusted based
on the results of the AB42 lowering once a time course of onset of effect can be

established.

A typical protocol for measuring AB42 lowering in vivo is shown but it is only one of
many variations that could be used to optimize the levels of detectable AB. For example,

aliquots of compounds can be dissolved in DMSO (volume equal to 1/10th of the final
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al i quots of conpounds can be dissolved in DVSO (vol une

equal to 1/10th of the final 118 WO 2007/124394
weN/Wsae07/ 067039 5 fornmul ati on vol une), vorPERESR08NE7039

further diluted (1:10) with a 10 % (w v) hydroxypropyl

(3 cyclodextrin (HBC, Aldrich, Ref N 33,260-7)

solution in PBS, where after they are sonicated for

20 seconds. A(342 | owering agents nmay be adm ni stered
fornmgatéors i vodiirec )or edrtatod eagyd viethtthrdbitedo ddy wobrs 10 % (w/v)

crifice and anal SIS or._alternatively cou

bef
hydB Y BHopsh GYEP IS G EL. Sydatly ERRAT 1A DsoGHioRana S, where
afte?ﬂl%(é'afé s@ﬁﬁa%ﬂrfgrezd %cf)ﬁ’dér hours after the final dose is

ected at sacrifice. The bl ood
coIIectlon is perfornmed via a heart puncture during

AB@”I@%HE@ %‘n‘t‘d ﬁlb]y Be Bllinit@c@hs Keih lefifral(dé% ﬂlhreé:%‘mu{]hours
(Xylazin and Atropin (2:1:1) and col ecte in

befEpFrifice atlé dnadpdis ecalicorptivalyespulddhogien evas @rropist ofdalysaand the

amq,leag) gac% 08& th?ee tfg'gq.rh u?s aft egﬂ?e ﬁjnatl Iagsepll ar n% recovered

or “&nal mee are anaesthetized with a
m xture of Ketalar (Ketam n), Rompun (Xylazin 2% and

Blodd iOBbINecled: ok sherifddd The usdirdcdilc@nsn ¢Ap&kahled Wh taf’heart puncture

physi ol ogi cal serumat 4C. The brain is renoved from
durinpeangptheiiunyitng tixterorefi iKerlar floetemini Roamansepdrzan edo) and

Atrocpm 2% Cu& coﬂecte gbcﬂ%h ea%ftéc? Haectlgn ‘?ﬁ)ea. l\%;féad & centrifuged at

umlsre ranl

4000 6EBt ¥ niimites e aﬁﬂ thd plgdtha Resv RN @ndlysisisi ng a
mdline sagital cut. 20 One hem sphere Is imediately
inmmersed in liquid nitrogen and stored at -70C unti
Thehoire genineasthetivetl ovittbi o kiend ebKetabg élﬁstanm)a Rasipan éXylazin 2%)

and RERHTD): £ s R R A RS iRt SRLEGOT T

A vol une of 6,5 x 1/2 brain weight of freshly

ThePr&iRAS BncA%d TnT S mbatdl BRIUE aBd ForeBhaidare separated with a
Proteinase Inhibitors (1 tablet per 50 m 25 Tris/HC1

cut i tifeeeqroGa fpsingd] epfivie. %@r@rehvﬁmwgummow reheyfor¢hsainsiediivided
, f d
evoffy SR TTOEN gt PEMiaedShi et T ok T b P i 1 ogen

and each individual sanple is pre-warmed by
Ond RGHRAROM BAmbMScReRthcked iR 1ifEW S868RdShPEtbRY 4tQ270°C until

homogenization for biochemical assays.

Brains are homogenized using a Potter, a glass tube (detergent free, 2 ¢cm’) 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, Roche, 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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honogeni zati on. The honbgenates are collected in
Beckman centrifuge tubes TLX and 30 coll ected on ice
WQEerioon243e4 centri fugati on. Between two sanpl es, PETIES2007/067039
Potter and the glass 119 WD 2007/ 124394
PCT/ US2007/ 067039 5 tube are rinsed carefully with
distilled water without detergents and dried with
absorption paper. Sanples are centrifuged in a
tubquare rinsal edefully mathehistilictl wgeer(Betwlandetergvbin nhéidnpd with absorption
Germany) for 1 hour and 20 m nutes at 48000 rpm
Pap§135. 000 x g) at 4C. The supernatant (sol uble
fraction containing secreted APP and anyl oi d pepti des)

i . cted AP 14 pe
S e AP AR Bl Bl LT IR IR, Gormany)
for plhaguanda®E odiacsed 48806 koh d1 3@l des ai 4 atlee afpcagedt (soluble

mce). Snmall rever phase col ums, (Cl8- Sep- Pack Vac
fracg < WIP%@%%?EM@?&PH %%lgléicﬂ‘ﬂgléi?é)sl,s_ JoRfoiglolom (he pelle
(et @Bn ok ASHHE RN ERB- B VRBPEH oWch) ﬁg’?la%le-associated
acetonitrile in 0,1 % Trifluoroacetic acid (A TFA)
amyfl@d Ipopledtswh tdsc©f ag@hmicd).t Wi ce. Then the sanples 15 are
applied and the columms are washed successively with
% and 25% A- TFA. Anyl oi eptides_ are eluted with
Smalbo ST, AR no Bt 46 REPCErT odBEd 1 ke dVaters,

MaQBcHuS&ts, MA AL Boudfed Il £EABuA dy8ln dhdBvaREEANRBR0% acetonitrile
concentrator (Savant, Farm ngdale, NY) overnight and

in Oylgs dirfleidraapetRA@idy (A JF A)Hellgaapivethdl, 1 ‘elRA fwicai Bieadhe samples
with the ELISA kits. To quantify th u of n .

are JPAC 5T S solitugh 8 e Rt U TS i 5% A”HER amyloic

peph@IIDGE BRE®Bwith Z8%¢ ADTEA Gindlthy clay@l batddtlected in 2 ml tubes on ice.
Enzyne- Li nked- | nmunosor bent - Assay (ELISA) kits are

Elugiesedte (frrezaaaiiebing §rgadvac qoggentiatyt (Semat, tHayainggdle, NY) overnight

and FRBRILGS 5?@@P@ﬂﬁe 55}1‘@% %pﬁen%&ﬁﬁéé e ENRoA il SA TS
pértorned according t0 thé manutacturer’s protocol.
Briefly, the standard (a dilution of synthetic

To (ﬁi‘&%ﬂifﬂ% AR SHMRLRS A5-82 i @R 3bRMId PacBiol Bf WRltrain homogenates,
ol ypropyl ene plate w thout protein binding capacity

comp@reikte rvilableoerynfer Liokehramseosori@et-Aasay) (ELTH&) RBs arc used (h
gL LA OBt oneentistvons, 2 000,
ELISTR s Reogeout KR RgRL) e ot
dilubenrpl egnthaicanflbd samindniplancs pcplred)in arfs-aeld pdlypmplylvae plate
withaorl]lt‘é Ip_lrotein 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 pl. 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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A(3-coated pol ystyrol plate (capture anti body

sel ectively recognizes the CGtermnal end of the
wW@eaorgze3y4 in addition with a selective PCT/US2007/067039

anti-A(3-anti body conjugate (biotinylated 30 detection

anti body) and incubated overnight at 4Cin order to

all ow formation of the

ant i body- Anyl oi d- anti body-conpl ex. The foll ow ng day,
stoppe®thyetht aadiddiones fPar fuxic dase { 1 prapdgh¢ eolos intdoedy, is measured by

foll.opwed 30 mnutes |ater an addjtion of . .
meapgzsf REPERICH %@@ﬁi&lg}\ﬁs FTiHe A5 e B upatifepign of the
Abdid 8ot Iereat ‘§aﬂ1f§I%9 PG Rned %g JOLREHES abdItbhahck 88 tstAAatdScurve

120 WO 2007/ 124394 PCT/ US2007/ 067039 5 stopped by the
madeduitht symtheot Aglil-42iri ¢ acid (1M and the color intensity

i s measured by neans of photonetry with an

ELI SA-reader with a 450 nmfilter. antification of
In spgly 2 mpdel gt degpl dhe D42 e csipgspapated tggingcred apymals would be

L ng absorbance to a standard curve nade wth
advég%%{el%'i c Al131-42. In such a nodel at |east 20% AB42

| owering conpared to untreated animals would be 10
In Vddy Dataageous. In Vivo Data Oral dose 30 ng/kg at 4 hr

I, e poin ound #.JNJ# Muse Efficacy % Rat
Ofaﬁ?*cg%vghﬂgmﬁ&emnﬁz % Lowering A(3 42 21
40364662 25 na 30 40333709 43 na 46 40361113 18 30

15 VWhil e the foregoing specificati sthe

berwersd &s of the phESent i mviRESIRETicagy Ph |exarkst E&ficacy
provi ded for|the purpose of |i IlQrerigddA2 It o blvehiBe AB 42

understood that the practice of the invent|ion

encohipasses al | d0364@2usual vari alPons, adaptati ows

and/ gy odir fcat Tgas; come Wt hiyg the sgope of —tfie
foll'owing clpins and their equivalents. All

€
publdécat i ons| di scl0d6EM 3i he abovd8specifiljcation Hre

nt
arateod byv rofadaanen 20 11
CT T

hf\l‘ f\l‘\\l [ aVaWald [ L1
nmCT Coy 1T O pulracrcu oy Tt ZU T uort—

While the foregoing specification teaches the principles of the present invention,
with examples provided for the purpose of illustration, it will be understood that the practice
of the invention encompasses all of the usual variations, adaptations and/or 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
full.
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121 WD 2007/ 124394 PCT/ US2007/067039 5 Cains 1. A
conpound having the general Fornmula (I) R R2r AXY
WERIR2BM R o 10 wherein A is 0, NH S; X i sPEr/o82vd7/067039
or a group -CR5R6 wherein R5 and R6 are, independently
of each other, selected fromthe group consisting of
H, al kyl selected fromthe group CH3, 15 C2H5,
i -C3H7, n-C3H7, i-C4AH9, n-C4AH9, sec-C4H9, tert-CAH9;
Claahkenyl selected from C2H3, i-C3H5, n-C3H5, n-C4H7,
I - CAH7, sec-C4H7; wherein in any of the al kyl or
al kenyl groups one or nore H atons optionally can be
substituted with one or nore substituents
. ig&m ; he group consisting of
! A(]—L F, H%%glh%}%eﬁgﬁﬁgﬁ%%?yg? R5, R6 may jointly form
together with the carbon atomto which 20 they are
attached a ring, either saturated or unsaturated,
substituted or unsubstituted, having 3 to 6 C atons,
and whi ch centain yn the ring one or nore
het er oat gng* Tyom groip N, S or 0, and which
het er oat on{. be dentical or different if nore than

F, d,; Br; I, RN, O C(ONR7Rg); S(O) 2R7;
S2N(R7Rg) ; S(O) N(RFRg); N(R7) S(O) 2Rg; N(R8) S(O) RS;
S(O 2R7; N(R7)S(® 2N{R8Rga): SR7: N(R7Rg): 122

wherein
AisO,NH, S;

X is a bond or a group -CRsRs wherein Rs and Rg are, independently of each
other, selected from the group consisting of H; alkyl selected from the group CH3,
C;Hs, 1-CsH7, n-C3Hs, 1-C4Hg, n-C4Hoy, sec-C4Ho, tert-C4Ho; alkenyl selected from
C;Hs, 1-Cs;Hs, n-C3Hs, n-C4H7, 1-C4H7, sec-C4H7; 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 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
more heteroatoms from the group N, S or O, and which heteroatom may be

identical or different if more than one heteroatom is present;

R, R;, R; and Ry are independently selected from the group consisting of H; F;
CL; Br; I, CN; OH; C(O)N(R7Rs); S(O):R7; SO:N(R7Rg); S(O)N(R7Rs);
N(R7)S(O)2Rg; N(Rg)S(O)Rg; S(O)2R7; N(R7)S(O)2N(R8Rga); SR7; N(R7Rg);
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WD 2007/ 124394 PCT/ US2007/ 067039 5 N(R7) C(O) R8;
N(R7) C(O N(R8Rga); N(R7)C(O) OR8; OC(O N(R7R8); C(O R7;

W@ aw3t243m ed and unsubstituted G - C4-al kyl andPCT/US2007/067039

substituted and unsubstituted Cl-C4- al koxy, and
wherein the substituents of both groups G -C4-al kyl
and C -C4-al koxy are selected fromF, d, Br, |, CFS;
R7, R8, R8a are independently selected fromthe group

ConYRSIG(aRof Nf&)mc%om&m_);am(m)cmwm,oth(oyN(ij C(O)Rs;
B ebEAtio0 B Vesbied -G ran FYPaed Frisabshnitgd Cr-Cr

Oneallafxy”a{dewﬁéirbfntthé HRtiRiends ¢ %Qﬁ@@ﬁﬂs'@’l @F&lﬁ?ltﬁfél é L@mllkoxy
the group consisting of F, O, i

c ardposgfeatgdoiigm -FCCO) B & F3a subst ut ut ed or
unsubstituted tetrazole group; R9, and Rio are

i ndep®AdBrt hry inklefendantlyGieBctetSframdths alrvdt esnsidtindrat s C,-Cy-
est and p tica cceptable salts thereof
ileo hyterenye gleéaﬁ 3rTg°Y1°LP ﬁwi: Wareinyhsf ey yTAiglaogyChyl: and
NH C3>$ 2CIP9E21 tRInAIROs ARG arith | ieReNFsrt |§(1bst1tuents
e ro CH3,

sel ect roup 20 consisting of H,
i - GBddpendends |s|€’l,ect|ed Gohothe gradpHOnsistete E4HT], Bind améCF 3
CAH9; wherein in any of the alkyl groups one or nore H

at oM D@irbexyadrbyp c@D )01 osu REbdtlitlict Gr whiuds e dastrdmIcszroup;
substituents 1 ndependently sel ect ed fromthe group

congj atd RY 88 inPehenbent H, Brorand; 1; or R5, R6 jointly
formtoget her thfeg‘J carbon "atomto which they are

attg r [
|nc? ep ﬁ%%%? Iqé/‘a a(?%ég@ééja %dg)rgh ?ﬁ%e&aﬂ% lljl coeﬁﬁllbge}1 %%tgﬁlc? i
CH, C(1_4)al kyl, C(1_4)al koxy, -N(CH3)2, -SO2CH3, CN
OCF3, -C(OCH3, OCH3, CF3, F, and d; wherein said
(1, 4)alkyl and C(1. 4tﬂlkox are optionally
f®¥'™bne, two, or three

substltuents selected fromthe group consisting 30 of

, BisOprNahd d; Y is C2H,

X is -CRsRg wherein Rs and Rg are independently selected from the group
consisting of H, CH3, C;Hs, i-CsH7, n-C3H>, i-C4Hg, n-C4Ho, sec-C4Ho, and tert-
C4Ho; 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, CI, Br and I; or Rs, R jointly form together with the carbon
atom to which they are attached a cyclopropyl ring;

Ri, Ry, R3 and Ry are independently selected from the group consisting of H, OH,
Caapalkyl, Cq.sjalkoxy, -N(CHs),, -SO,CH3, CN, OCF;, -C(O)CH3, OCH3, CF;,
F, and Cl; wherein said C.salkyl and C.salkoxy are optionally independetly
substituted with one, two, or three substituents selected from the group consisting

of I, Br, F, and CI;

Y is COH;
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123 WD 2007/ 124394 PCT/ US2007/ 067039 5 and sol vat es,
hydrates, esters, and pharmaceutically acceptable

waa00r8243er eof . 3. A conpound accordi ng to cl aP@T/B$2007/067039

wherein: X is -CR5R6 wherein R5 and R6 are H, CH3,
C2H5, i-C3H7, n-C3H7, i-C4AH9, n- C4H9, sec-C4H9, or
tert-C4H9; 10 and sol vates, hydrates, esters, and
pharmaceutically acceptable salts thereof. 4. A

c ompd woldat@s, dydditesg edtars cindiphmSnacettéradly nccdpiableasatts B raunfe
i ndependently selected fromthe group consisting of
CF3, H F, d, OCH3, C(1 4)alkyl, and CN. 15 R3 and
R4 are independently selected fromthe group

. Co%b&hb&gldoicc&ldm%"_t@ cldim 22Q8efdin: R9 is Hor F R0 is

H, and sol vates, hydrates, esters and

Phat Rl ALY, RERPRANL SILE RDBC 30, P f o

2- (&Hodsctiudh ophemaxi);- 4' -tri fl uor onet hyl - b| phenyl - 3-y
| ) - pent anoi c aci d;

2- (a%d(s@l%ﬂ%@&?hra‘les bdiérk ] dh@rpml Hﬁﬁi&%hu&ﬂl?'&@&)p’tab% Salit} tHeenjra
noi ¢ acid and sol vates, hydrates ers
pharmaceutically acceptable salts thereof.. 25 6. A
conpound sel ected fromthe group consi sting of: 124 WD

‘ %)07/ 124%94 P 1ngltj %%71/ 06E039 HFNOH F5CFR3 FH

accor crem:

Rj, and R, are independently selected from the group consisting of CF3, H, F, Cl,
OCHg, C(1_4)alkyl, and CN.

R; and R4 are independently selected from the group consisting of H, CF3, F, and Cl;
RoisHorF;
R10 i H,

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

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

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

6. A compound selected from the group consisting of:
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F4C- ; N O OH
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CF, .
H
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CF3 CF3 HN\ OH CF3 CF8 CF3 H\ NOH F1 / O CF3
HF3C\ NOH / O CF3 126 WD 2007/ 124394

WERDUSB007/ 067039 H N OH F3C O 5 CF3 H F3EMUSH07/067039
C OCF3 HN\ O NC\ / [/ O\

H
N OH
rore
F
CF3 .
s

Cl N OH
T
Cl !

CF; .
b
CF3 o
N OH
DR
F
CF, .
b
H
FsC N OH
Uy
CFy
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PCT/ US2007/ 067039 ---Ip OOH O F5FF FFF OOH

W@ooF1#34 FF\ FOOH O FFF F ol~

127

PCT/US2007/067039



O\ O™H / O \ F FF 128 WO 2007/ 124394

PCT/ US2007/ 067039 O- F\ FFOOMH O F5FF F FF
WO2@OAH1244 F F ZF F\ OeCH [/ CF3CI H \ O e3BFr/0S2007/067039

CF3Cl 129 WO 2007/ 124394 PCT/ US2007/ 067039
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FCO FF FFH NOH FO FF C FF 133 WO

2007/ 124394 PCT/ US2007/ 067039 CF3 H N e3C H CF3 5 Cl
W@EB7H24394 0 N e ,Zz~, H CF3 F 3 3 | CF3 H PCIIHS20B7/067039

/ 1/ OF\ CF3 HF3C/ ez 11, NH
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2007/ 124394 PCT/ US2007/067039 FFFHNOH O FF FF
WO20031E3 F FFH \ NOH F I / /| OFF F F FRCIZBES0BI/067039

\ OHO CF3 CF3 and solvates, hydrates, esters, and

pharmaceutically acceptable salts thereof. 10 7. A

conpound according to any of clains 1 to 6 for use as
a nedi canment .

F
¥ F
F
HN OH
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c FF .
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F
F H
N OH
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a FF
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8. Use of a conpound according to any of clains 1 to 6
for the preparation of a nedicanent for the
woremaiiza3pon of y-secretase. 15 9. Use of a conPp@UmsR007/067039
according to any of clains 1 to 6 for the preparation
of a nedicament for the treatnent of a di sease
associated with an el evated | evel of AB42- production.
135 WD 2007/ 124394 PCT/ US2007/ 067039 5 10. Use of a
conmpound acjcording to any of clains 1 to 6 for the
reparatio' of a nedicanment for the treatnment of
elner s dijsease. 11. A phar maceuti cal conposition
conpound according to any of claims 1 10
adro xture with an inert carrier. 12. A process
for the preparation of a conmpound according to any of
% 4 to 6 wwth A being O, conprising the
ple steps a) treating a dihalidefluorobenzene
compound, Cpsreferably di br onof | uor obenzene, 15 with a
benzylmalcohol :in the presence of an alkali netal
hydride; b treating the product with a suitable
mal oni c esfer derivative in the presence of an alkal
cretal hygride and a netal halide; c) treatment in an
@ Ng elyert; d) coupling to a boronic acid

20 e) renoval of the benzyl ether

pr ot ey |ng group; f) converting the resulting
compound to a triflate and coupling to a

acid; g) optionally alkylating the resulting
coffpotndcF, h) .renoval of the benzyl protecting group;
25 1) converting t he phenol to a bi phenyl ether; j)
conversion of the ester to the acid.

/©/ OH

MM
m T
M
n
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k) optional resolution of racemc mxture into
enantionmers. 136 WD 2007/124394 PCT/ US2007/067039 5

wao7a4pocess for the preparati on of a conpourdI/US2007/067039

according to any of clains 1 to 6 with A being S,
conprising the steps as laid out in claim12, with the
exception that the alkali netal hydride is replaced
by a suitable base and the benzyl al cohol is repl aced
by an aryl {thiol. 14. A process for the preparation of
cording to any of clains 1 to 6 with 10
Aqulno Bﬁnprising the follow ng steps: a)

I hal i def | uor obenzene conpound, preferably
oF| u@r obenzene, wth a benzyl alcohol in the
presengce of an alkali nmetal hydride; b) treating the
with a suitable malonic ester derivative in
t hg _presenae of an alkali metal hydride and a netal
hall de; &b c) treatnment in an acidic solvent; d)
coupling fo an;aniline e) renoval of the benzyl ether
protecting group; f) converting the resulting
ehygroxyconpound to a triflate and coupling to a

S [ ifd;~20 g) optionally alkylating the
Lpro@bct; h) conversion of the ester to the
optlonal resolution of racemic mxture into

m M
-
o
o

qt conprising the steps of: 25 a) preparing a
accgrding to any of clainms 1 to 6; and b)

a¥i g of a nedi canent contai ning said conpound.
16. A nethed of .treating a manmal for the nodul ation
of y-secretase, 'which nethod conprises adm nistering
[ | a therapeutically effective anmount of a

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

7. A compound according to any of claims 1 to 6 for use as a medicament.

8. Use of a compound according to any of claims 1 to 6 for the preparation of a

medicament for the modulation of y-secretase.

9. Use of a compound according to any of claims 1 to 6 for the preparation of a

medicament for the treatment of a disease associated with an elevated level of Af342-

production.
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137 WD 2007/ 124394 PCT/ US2007/067039 5 17. A nethod
of treating in a manmal a di sease associated with an

we@b@vare | evel of Al1342-production, which nep¢ints2007/067039

10.

11.

12.

conprises adm nistering to said mammal a

t herapeutically effective anount of a conpound
according to any of clains 1 to 6. 10 18. A nethod of
treating Al zheiner's disease in a mamal, whi ch net hod
conprises admnistering to said mammal a
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A pharmaceutical composition comprising a compound according to any of claims 1

to 6 in admixture with an inert carrier.

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, preferably dibromofluorobenzene,

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 a boronic acid derivative;
¢) 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 compound;
h) removal of the benzyl protecting group;

1) converting the phenol to a biphenyl ether;

j) conversion of the ester to the acid.

k) optional resolution of racemic mixture into enantiomers.
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13. 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 12, with the exception that the
alkali metal hydride is replaced by a suitable base and the benzyl alcohol is replaced
by an aryl thiol.

14. 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, preferably dibromofluorobenzene,

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

¢) 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;
h) conversion of the ester to the acid.

1) optional resolution of racemic mixture into enantiomers.

15. 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.

16. A method of treating a mammal for the modulation of y-secretase, which method
comprises administering to said mammal a therapeutically effective amount of a

compound according to any of claims 1 to 6.
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17. A method of treating in a mammal a disease associated with an elevated level of
AB42-production, which method comprises administering to said mammal a

therapeutically effective amount of a compound according to any of claims 1 to 6.

18. A method of treating Alzheimer’s disease in a mammal, which method comprises
administering to said mammal a therapeutically effective amount of a compound

according to any of claims 1 to 6.
19. A compound according to claim 1 as a substantially pure base.

20. A compound according to claim 1 in isolated form.
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