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WO 2007/ 124351 PCT/ US2007/ 066951 5 TERPHENYL
DERI VATI VES FOR TREATMENT OF ALZHEI MER S DI SEASE The
w@e@samssi nvention rel ates to conmpounds havi ngPe®S2007/066951
general fornmula (1) with the definitions of X, R -R4
gi ven below, and/or a salt or ester thereof. 10
Furthernore, the invention relates to the use of said
conmpounds for the treatnent of Al zheiner's di sease
and thgihe %&.eREHVA&P@Emgylﬁ%?%B?f o 232EEMERSE DIsEasE
act|V|ty el nmer Di sease I'S a progressive
neur odegener ati ve di sorder marked by |oss of nenory,
cogni tion, and behavioural stability. AD afflicts
6- 10% of the popul ation over 15 age 65 and up to 50%
over age 85 It is the | eading cause of denentia and

thi.rd |.eadi cause o t er car |ova
The sl onti SR dhRE R Ep @ undS Ryl b efigr s B T SVien ehe
defihftRat BERL Rf-RY gAln bEReY, bad/at a et ot tHegdodt ed to AD in
the U S. exceeds $100 billion annually. 20 AD does

FurfA@imd2Y B1cBinSEdonCreBltd Ol OBy slaocWeéﬁ?c{ O Poﬁ}ﬁﬁ {38 eﬂrﬂe treatrnent of
associated wth certain r| factors including (1)
Alzbgjmer'§ d)scdsanml yhdin st doryth¢ a)odahndoin efghstaratasveectioitner
factors include environnental toxins and |ow | evel of
educati on. Specific neuropathological lesions in the
| i mbic and cerebral cortices include intracellul ar
Alzhgimens Dincpsd @YD) is amgegrssseenziusadeagnesdtive disorder rnarked by loss of
h h e U Rk o a XL
me grgr n?tgcg %Péf :b avgqlllr%rSt%ggP’eg a?f?ic#s%]s 2 r%? Ia[‘ § %0% af%lon over
age ﬂﬁp&ﬂdd@lﬁ td 80 ovedl apk BFUER )is thhRadap %uséodilﬁ)@diﬁé"ﬂtlacxfnd the third
nyl oi d pl aques_are _the anyloid beta (A-beta, Abeta
1eade#g apyse p)é pf%e?@eéftf‘éfc%?wé%lall disgrsasand apegri aRRCre e cuigntly no

effeé@ref Eeeitﬁlefnhﬁ)r AR - 4ﬁlept8fyi 'ngte(fésfpqult@d z%g) dps %ﬁeﬂﬂs‘e\&‘%eﬁ? $100

€ nmaj or causative agen or nat
billibnahinelyvari ant i s the ABl-40- peptlde (Abeta 40) .
Anyloid beta is the proteolytic product of a
precursor protein, beta anyloid precursor protein

AD(dRt AofRR e 239111‘&{16 RB ﬁbﬁy,ﬁ@dﬂzédeiallt h8abéh ARSGhte@WiRSAF BN risk
dom nant fornms of ave been linked to m ssense

factoustiatludmg (1 agh e(2I Sangity hxstoaiy piB)emdr bond tprumiagiothef (faetgiBAnclude

envgrgnrﬁe%t | t%gl%slagdtl

1BVeT D educatlon Specific neuropathological lesions in
the limbic and cerebral cortices include intracellular neurofibrillary tangles consisting of
hyperphosphorylated tau 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
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1 WO 2007/ 124351 PCT/ US2007/ 066951 5 proteins 1 and

2. In sone patients, |late onset forns of AD have been
weorwabessed with a specific allele of the PCT/US2007/066951

apol i poprotein E (ApoE) gene, and, nore recently, the

finding of a mutation in al pha2-macrogl obulin, which

may be linked to at |east 30% of the AD popul ation.

Despite this heterogeneity, all forns of AD exhibit
proteingill @ard Dalihedrog petaints, flate dnswy Sorn(Sesfed Dchaan dleyrs carrdlatsd with a

spegéovh%gdwf &lgaez[t b?l,sgtg)rol}ﬂtfq? ]Sinéﬁ | Oglag Lmtarlﬂé?rrsgeglgyt the finding of a

mut@tfl&ﬁ% aiﬂﬁﬁzgﬁ%%gl&ﬁﬂﬂﬂ %vh%h %@v' bd k¥E tPRPIURE | '39% 8f the AD
he anyl oi dogenic peptides known as Abet a- peptid

pOp(llA(lel) @mdﬁ fthls alhdtqroge(temz,, alhridrosa e Al@lexbrbltsmnmhag pathologlcal

findf R 3fengti atalfys B ProusE ARGERTCINdb R dT8kital tftrapiagg approach
to AID nialbgfuveieRs, AbdnPRPddtdl e fgente %hﬁﬂa@@oﬁ@w@@itﬂ@ 1k13‘?(‘5ki¢(1c‘c10n of

enphasi zes the need for a better understandi ng
the pmylvadrigsms mptlchc(s:kq@mdaﬁc&bmrpamwes IABktspwﬁcfylwvéB%rmé have

athera eutl [,oa Y/
v et BeeTgronds eptndas et bSOyt A5/ Ea%i ahgperam.
2008F G1£9D (Y, t5'49? aPltlé Nikdiy B8k 'b@tf\xf‘e%ﬁ CB ﬁé'fStldé‘ et%ratﬁﬂldan)d AD pathology
secretase cleaving at the N-term nus ond)

empdasi z¢shbe Geddefomiarhester (ndesstahdas: Q’i?thdﬂ)echimﬁﬂmoﬂéﬂ production and
pepti de, respectively. In the secretory Pathmay, t here
stropgly pepreaptscheiaDeuigranprpagih at mpdidting ARIEIS i r st |
| eading to the secretion of s-APP(3 (s(3) and the
retention of a 11 kDa nenbrane-bound carboxy tern na

ThefreRGSESM AR GEFtides Thenodalatedrby & ledrelhhve pafedptiGhdtritidsSe€ferred to
to A(3 peptides follow ng cleavage by y-secretase. The
as [ﬁnamlm sstretasp gldapimgest the tﬂmmHUAEMzet Asp widpend g ¢-terminus

ot LB SRS b B Sl e i
: I
R e T e

retengny of £$ &&Daheembiiaoe-bbend laerbrmy termunh b fitapmeht ¢GTE). The latter is
pat hogenesis of Al zhei ner's disease. It has now becone

bell@YeéiatP F¥atisg el - Battidet fllovdpg Pk??‘f%gedoamfn%ﬁcr%@easwl eyt of
the fo g@r 1§(1>1% eAB%E% éﬁ‘fé&éi@ﬁﬁ&&%k@ﬁl ]?%tenﬂs% ll‘(gl %%&Itam mutations in

ocl ate erent teins
a partlcular protein (presenilin), and these mutations have been correlated with early-

onset familial Alzheimer’s disease. Therefore, AB42 is believed by many researchers to

be the main culprit of the pathogenesis of Alzheimer’s disease.

It has now become clear that the y-secretase activity cannot be ascribed to a single
particular protein, but is in fact associated with an assembly of different proteins.

The gamma-secretase activity resides within a multiprotein 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-
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The gamma-secretase activity resides within a

mul tiprotein conplex containing at |east 30 four
waeomponsat s: the presenilin (PS) heterodi mer, PCT/US2007/066951

ni castrin, aph-1 and pen-2. The PS heterodi ner

consi sts of the am no- and carboxyterm nal PS

fragnments generated by endoproteolysis of the

precursor protein. The two aspartates of the catal ytic
secrsfab@ aa¢ aembbowiebuti titegr fracal otquiteds fanedativagi (Sesiner] 2004s Curr.

ecen been_s ed that nicastrin serves as a

‘Aué% k%%@ﬁ:ﬁggégggggi}ate receptor. The functions of

t he other nenbers of gamma- 2 WO 2007/ 124351
Thugqftﬁ&%gotﬁé 086R8dar PnceB&Ti§h asrethRr &cok RRWagcdp hBEYemained

are all required for activity (Steiner, 2004. dirr.
elusiVezinetil meerselRe ﬁeavr @hreliseacpmbﬁ 168 bepcorihomsg offht pomyhtatdess in the

ecul ar a ismo cond .eavage-step has
searf i REOuBT 1 U e QLRI ise

VarlouS es@tra%tgf’bﬁ) Sha@ rﬂféleﬁ XrBgssc PR QN BimtBReREIS® in Alzheimer’s
targets in the search for conpounds for the treatnent

diseg$e, Ahndied fiom trghitmgabe ca@Mwmiﬁedu@0§y,r @V@@pe@ sdvigate-specific

i BTGRP PR ol APl GO PERTBE BfRRy . 2004 Drug

Dis€dc) Toll&y: STheRapbutie Sttaysgicte Wll@iE NY SEPSAc@dtdEnglpeai fariety of
i nhibitors and nodul ators of ganma-secretase activity
compRaR|saysreedesgribed t@@‘robfavelj‘eg@tasg 3¢ Bty (Frgaery 2004. Secretases as

ther\%ﬁk%ﬁigggﬁg tg vt A Bh&d ?§ 'disc %LéJgﬁte]n’tsb%O(ﬁ) ﬁﬁﬁoﬁi@b&gldpmaTher

conpoun ds were describéed thaf have
Patsect4tld8Bd42(k) t arget s (Laner, 2004. Secretases as 15
t herapeutics targets in Al zheinmer's disease: patents
Patents 14

Indeféggﬂslﬂyggs wag agféaﬂy %@waﬁgf%cmc studise iy which an effect of
certéﬂﬂ@@@fxfl?sdorpy s@ér%ﬁf%g %ow?ﬁ Q@Eg%s : h ! 6‘0? Mmﬁé f4?@t 65}@0 212

certain -secreta ggen et
and (WOQ)78%at uneé UlezuozﬂHa% 192 Moritaundct\¥D(ZM2Y 8. M2duractatmJ83, 1009;

200 319: M | (2002 h ,
Eﬂ@%a&%?éﬂw é%YFrS't 93%3)4%) ?’e@ﬂal lll%r%%qn UL u%n%%%AIDS to
previat @Ptdcal A Hkd atdionmhidifsn bLBGiHS8f CloxNSAYRMRs.t Rhich can lead to

prevent or treat AD are their i'nhibition activity of
unvw@oscdenieyattests, s their dawn ONSapenewation (Peretto et al., 2005, J. Med. Chem.

48, 5705-5720).

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

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

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

The invention is directed to novel compounds of Formula I wherein:
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unwanted side effects, and their [ ow CNS penetration
(Peretto et al., 2005, J. Med. Chem 48, 5705-5720).
wabws/12438ere is a strong need for novel conpouPdBEUSEWTH66951
nodul ate y-secretase activity 25 thereby openi ng new
avenues for the treatnment of Al zheinmer's disease. The
obj ect of the present invention is to provide such
conmpounds. The invention is directed to novel
conpounds of Formula IRWherein: 3 WD 2007/124351
PCT/U82007/06695£6JRQVA RJIJXY R I RB~1RI0 45R
Fornula | X is a boigd 3. greup - CR5R6 wherein R5 and
R6 are, independentdoy of @ ofher, selected from
the group consisting of H_al kyl selected fromthe
group CH3, C2H5, i-C3H7, [n-C3H7, i-C4H9, n-C4AH9,
sec- CAH9, tert-CAH9; alkeAyl, sglected from C2H3,
i -C3H5, n 10 C3H5, n- G¥AE_ W-AH7, sec- CAH7; wherein
in any of the alkyl or al \hyl g@ggﬁﬁaqne or nore H
atons optionally can be substituted wth one or nore
substituents i ndependently selected fromthe group
consisting of OH, F, d, Br, | and CF3; or R5 and R6

.bejing part of _a ring, .either saturated or
X in e irasenp lhge st RerndiRs _av&st"ﬁfﬂmnéar}t}yh%ﬁﬁaﬁl@ octg
; i y ! i
B SIRRDIE s LRI L I BN, ot
n-Cyifi, ci’sHe tne€ gy, seo-Oeio, tret-Cdéntikeayl solectdd fifoer €44, 1-C:Hpme

Cngs,h 1?—%4132(31-& 7,e sre‘é’?&?ﬂ? \!vﬁerei iR %1%9 tof 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 CFj3; 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(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 OH, F,
Cl, Br, I, CF5;

R7, Rg, Rg, are independently selected from the group conmsisting of H; C,-Cs-alkyl;
heterocyclyl; and Cs.7 cycloalkyl, wherein C;-Cs-alkyl; heterocyclyl; and Cs.; cycloalkyl
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R1, R2, R3 and R4 are independently selected fromthe
group consisting of H F, d; Br; I; CN OH

WEE@YMERIRY) ; S(O) 2R7; SO2N(R7Rg); S( O N( R7Rg) PCT/US2007/066951
N(R7) S(O) 2Rg; 20 N(R8)S(O R8; S(O 2R7;
N(R7) S(O) 2N(R8Rga) ; SR7; N(R7R8); N(R7)C(O Rs;
N(R7) C(O N(R8Rga); N(R7)C(O OR8; OC(O NR7R8); C(O R7;
substituted and unsubstituted G -C4-al kyl and

optisndibt ¢anubcedhibatitdtednsitibohe dbutmece Gibstrents kodependendy selected from

wher ei n bot h groups G - C4-al kyl
the &W&p@nseﬁm&q@ﬁ Fﬁulgre é@f EfromoH, F, a, Br, I,
CF3; 25 R7, R8, RBa are independently selected from
the group consisting of H, G -C4-al kyl; heterocyclyl;
and C3_7 cycl oal kyl, wherein G -C4-al kyl ;
hrsiﬁromqnﬂdyﬂ)Qndamd'HSFbr@FQl oal kyl 4 WD 2007/ 124351
PCT/ US2007/ 066951 5 optionally can be substituted
with one or nore substituents independently sel ected
from the group consisting of OH F, d, Br, | and

Y i @irbdtSs gr ®OM 6r 4 ﬁﬂ)@ﬁﬁl%@led?tuh)(uﬂ'ltltu’t:ed t@fraﬁ’f@gm@q@ Y
is a cargooxy group C(OCH or a substituted or

and Y0RHRS tHytdhhggsd ﬁg't@[rs r%?thlgca Blfcall "égce;g%b‘fe%a thYdfT at es,

esters arnace 'y ac e salts thereof.
The term "substltut ed" as used herel n i ncludes both
part and full substitution. Substituents can be

ei ther saturated or unsat urated. In case R5

nd R6 .
Theg t@ma pROSULE’r 3 gusedn ekeit gnelidesy Zw%h et eod e@l?lbyubstltunon-
Subfgltugf‘ts ahkid eiffer g’hra{:ed or ghsatlﬁratedl and CF3 Esters are

hose according to formula (1) in which Hof the
carboxy group is replaced by 20 an organic residue
Rya. Suitable organic residues are known to a person

In g Rl Aol RS, (o7 G o begtod by C1-C.ealkyl or OFL F,
Cl, BRNQsylsti tuted al kyl,

Esters are those according to formula (I) in which H of the carboxy group is replaced by
an organic residue Rs,. Suitable organic residues are known to a person skilled in the art.
Preferred Ry, include the following: an unsubstituted or at least monosubstituted alkyl,
preferably a C,-Cjy alkyl, an alkenyl, preferably C,-C¢-alkenyl, an alkynyl, preferably
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.



10

15

20

25

30

preferably a G -G o alkyl, an al kenyl, preferably
C2- G o-al kenyl, an al kynyl, preferably
w@3pozitp3al kynyl , and an unsubstituted or at | eB&I/US2007/066951
nonosubstituted, saturated or unsaturated,
non-aromatic or aromatic ring having 3 to 6 C atons,
and which nmay contain in the ring 25 one or nore
het eroatons fromthe group N, S or 0, and which
Exahgpl@r foatconentearotetic grbens iiccdihdeoaryd gfofups, et ekxdmpio rphetyiagroups,
ne heteroatom..s present. Said substituents bein
and Jifeseirubierrem thigh @Wi apd t@swgqagﬁﬂi HGURSY M b5 @éh%tlt%?&ymr?ferably
by tht k@iitluenBldoboyd) S, 0, carboxy, sul phonyl, and
the 1ike and which can be further substituted. 5 WD

In GO/ AR ARCTSRO0R Q66951 6 Exampl es for current
aronati c groups include aryl groups, for exanple

XS O R G a8 Rbare e g BRer ARk pliefeyyeffiom e

grodnSi4hss bt HeAkl Qickrn f%@ﬁéc%ggo %hﬂg,t@%, eated grt%giy iof,H,,

the invention: is group - erein R5 an

n-Calle sed-Qdép taderty; yhefcie ticthe otl hamed gkklybgrowps ¢énegmnpere H atoms

o AR SRS SR S e A BB LAY Bt o
the g@Qp CHiIstinTIOICAHIT ], Bhaidd: or R§ Rghéeindl forfingreekhad with the
groups one or nore H atons optionally can be
carboggam fvaiehiheyre Adached mey doriongl ing: end/er
i ndependently selected from the group consisting of
Ry, Bk, RFandCR, aBy imgleplenidentdy seectedRbrojrothet grourf eomsistiogettHdrOH, Co.-

wi,th th ca t [ ey, t ed_a )
)0 B PR AL D B D A RSB RIEF RS . na
hdreif epiarendikyl sel@charoyr eptidiady ¢a@upirepsidehilnitsfitukdd with
v E}L T% ﬂa)%{kyf% &(1.Xréﬁioxy? -N(ChB)gﬁi-SégCHBfu "
onedy0, OCHEee subsiapamMs selexteBiromple gpupgnasicing of {ildr kb, F, and Cl;
ands@l d C(1_4)alkyl and C(1_4)al koxy optionally can be
i ndependently substituted with one, two, or three

Re g beind By BhEyab? B LR RaT0 21 g R B oRatomers
therB8t: BY Ri1aad &, RRiRaTNYo R, R GétHly fohiloihdeWih @E carbon atom to

isomers '
which they are attached a cyclopropyl ring; and/or

Ry, and Ry are independently H, F, or CF3;

Y is a carboxy group

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.
In another embodiment of the invention:

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

Cs;H7 or C4Ho or isomers thereof; and/or

Ri, Ry, R; and R4 are independently selected from the group consisting of H, OH, C.
4)alky1, C(1_4)alkoxy, -N(CHg)z, -802CH3, CN, OCFg, -C(O)CHg, OCHg, CF3, F, and Cl,
wherein said C;.syalkyl and C(;.4jalkoxy can optionally be independently substituted with

one, two, or three substituents selected from the group consisting of OH, 1, Br, F, and CI;
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thereof; or Rl and R2 being CH3 or R5, R6 jointly form
together with the carbon atomto which they are
wa@rdoaaksdl a cycl opropyl ring; and/or RO, and RIOI/E8®07/066951
i ndependently H, F, or CF3; Y is a carboxy group 25
and sol vates, hydrates, esters, and pharnaceutically
acceptable salts thereof. |In another enbodi nent of
the invention: Xis a group -CR5R6 with R5 and R6
Ry, bed R art indepdifettdi HOF Hhraitd; &al/dei ng CH3, C2H5, C3H7
or CAH9 or isomers thereof, and/or Rl, R2, R3 and R4
and@te 1 ndependently selected fromthe group consisting
of H, OH, C(l 30 4)al kyl, C(1.4)al koxy, -NCH3) 2,
Ylsas%@ﬁ . OCF3, C(O)CHS OCH3, CF3, F, and d;
wherein said C(1_4)al kyl and C(1_4)al koxy can
and%gltvat%n qudﬁat?s eAt&ge% rf)%gn‘rﬁelsc\élslte Sta'c%a%#a%?e t%rhereol}e
SI st Br, F, and d; 6 WO 2007/ 124351
Gg_llemger}%?n and Rio are |ndependently H,

or CF3 and/or and/or_ Y is a _carboxy g;oup
Xi 1Ssao$r9m> 3R sRyy withRegnd Ko being H:m R sheterkbad Ry baing §2Hs, C.Hs,
a reof . I n another enbodi nent of

CS}?%g%pﬁvgnlg?%%stﬂ%ééﬁei s a group -CR5R6, with R5 and R6
Yi nﬁ H or R5 being H and R6 being CH3, C2H5, C3H7

ls 2P I?sorrers t her eof ; Y is a carboxy group; R9,

a Rio are dependent | or CF3; Rl, R2, R3 and

P%KP%WQT?WGQ B Hy ’s%l(ygét ed fromthe gr oup

consi sting of H, C(i 15 4)al kyl, -N(CH3) 2,
R, Redmg Ri@rg m@@p@dentb(@)l@w frepoiis;, eromzcomsistiag af B OH, Co.

4)alkyl, -N(CHg)z, -SOzCHg, CN, OCFg, -C(O)CHg, OCHg, CF3, F, and Cl,

Ina

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

Another embodiment of the invention is directed to compounds of Formula I*

R1

R2

R3 R4 Formula I*

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 CHs, C,Hs, i-C3H7,

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 the alkyl or alkenyl groups one or more H
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and sol vates, hydrates, esters, and pharnaceutically
acceptabl e salts thereof. Another enbodi nent of the

WO pwene43don i s directed to conpounds of For nmul aPCT/USRL7/066951
R\ XX Y R3B R4 Formula Il* 20 X is a bond or a group
- CR5R6 wherein R5 and R6 are, independently of each
other, selected fromthe group consisting of H alkyl
selected fromthe group CH3, CH5, i-C3H7, n-C3H7,

atorns Gttddalln e @AbOsubstetntcdatith ocanrtmdié IsBbstialdnenydepsed@tlyadlected

f C2H3, | - , . N- , |- CAHY, -CAHC;
Iﬂh%rr%i)‘tlp pqps;l(sﬂgg g? Qﬁn F Eﬁﬁ k]e%’ﬂ%]gz 8&%& alb({;gé Bf‘rslggiﬁ% % Bng,
cith¥RaZREA 2 4kakrRET /SHEARREA BB RbstitRtc Al R 0Pl O akdnis, and

can be substituted wth one or nore substituents
whicinhep @nmrenntlhyhfstem$@teeqi rhorg hetehatgmoirpmgba giospiM P @fO, and

Whlf%@tefoa@m ey e idHPe o 5@6@1&5@%@%@110%3%%95” tla ﬁfes?nt

unsubstltut ed, having 3 to 6 Ca and  whic
Rt Rafire Hidepenggnibn se %ﬁ"e‘hﬁP’é‘t %8@“@&98%1%(3#1]%@1 Br; I;

t
CN?[}I%& cl;g (ﬁmkc}gﬁ)f g(%)ﬂ@' C?mr e({Rt%E%ﬁ onegjﬁg% eroat 09%7 S(O)ZRS’
N(Rp)SEOgRt;;  SOORR;; RZ\I(RRIS(@W(IMR@)‘ e SRdepe¥ideRt) y N(R7)C(O)Rs,

N B A T HESR o SB SRRSS Ty iy Bhfugdd and

unstEsRrS( @)&Rgbllgl Mo LGRS anS(fBkeiRfituted C)-Cy- alkoxy, and wherein
N(R7) S(O 2N(R8Rga); SR7; N(R7 gg N( R7) d Rs;

0
the KgRANCHE)IY(URIRGRpPS N(RA)B(DRER @GQ@N( RTRSYlectas EprTOH. F.
Cl, Eutis{j:t uted and unsubstituted G -C4-al kyl and
Uostituted and unsubstitut ed G - C4-al koxy, and
ereln 15 the substituent

bot h groups. G - C4- 3| kyl
Re, i Rer Srss MRAGDY ScSEFR TR T oI RIng of B CiCoalkyl
hete%gyclyl, and Cs.; cycloalkyl, wherein C;-Cs-alkyl; heterocyclyl; and Cs.7 cycloalkyl
optionally can be substituted with one or more substituents independently selected from

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

and/or a salt or ester thereof.

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

Substituents can be either saturated or unsaturated.

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

Esters are those according to formula (I) in which H of the carboxy group is replaced by
an organic residue R7,. Suitable organic residues are known to a person skilled in the art.

Preferred Ry, include the following:
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R7, R8, R8a are independently selected fromthe group

consisting of H G -C4-al kyl; heterocyclyl; and C3_7
weyaroai3kyl , wherein G -C4-al kyl; heterocycl yl PCEHOS2007/066951

C3_7 cycloal kyl optionally can be substituted with

one or nore substituents independently selected from

20 the group consisting of CH F, d, Br, | and CF3; Y

is a carboxy group -C(O OH or a substituted or

unsubstituted tetrazole group and/or a salt or ester

thereof. The term "substituted" as used herein

An uRgibsetesd e b ldagrhoidbdtiahttd SURS trdfetabBa C,2€3, alkyl, an alkenyl,
Substituents can be either saturated or unsaturated.

preferpbbaseCreallenyl Re dlayparefceplaCrihgalkymd, #ndyg wshbgisuted or

o SRR, B PP i Bl e

to 6HC-afonishendahiobxyaygrontyin irsthe eipkace dr more Hﬁema@mi fﬁorn the group
residue Rya.. Sujtable org anlc resj dues are known t
N, Befisbh g Wlhgg hﬁerpﬁf@namay beriderdicalb gr e I‘qu’@“t ﬁléan one

hetdr@ltd V‘fs?;?[ese%t VQI&%B%‘[&&@%? befn! gréeg@?é?io%gl(sﬁl%5%rolu§ c‘%ﬂsmtmg of

unsubstituted or at [east non tituted a
hal@eefaéksdbalyelwl Gﬂkﬁhydx M &y, cadwxal kephdnyl, apd elicelikednd which can
G o- al keny an al kynyl, preferably C3-C o-al kenyl ,

beﬁﬂﬂfxéﬁb%ﬁgﬁﬁstltuted or at |east nonosubstituted,

saturated or unsaturated, non-aromatic or aronatic

ring having 3 to 6 C-atons, and which may contain in

the ring one or nore heteroatons fromthe group 10 N
Exagiptes for carrentvinpmhti et@psmcrbmdermyl peoupglent exahplomphenyl groups,

het t t
and Al bbby e T R BEientPUCES Mok de GBI, preferably
by tBORHsEiuen@ ofen dBal@gen, al kyl, al kenyl, al kynyl, N, S,
0, carboxy, sul phonyl, and the i ke and which can be

further substituted. 15 Exanpl es for current aromatic
groups include aryl groups, for exanple phenyl groups,

The term “C;-Cy-alkyl” refers to methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, and tert-butyl.

"Cs.7 cycloalkyl" or "Cs_7 cycloalkyl ring" means a cyclic alkyl chain having 3 - 7 carbon
atoms, e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl.
Each hydrogen of a cycloalkyl carbon may be replaced by a substituent.

"Heterocyclyl" or "heterocycle” means a cyclopentane, cyclohexane or cycloheptane ring
that may contain up to the maximum number of double bonds (aromatic or non-aromatic
ring which is fully, partially or un-saturated) wherein at least one carbon atom up to 4
carbon atoms are replaced by a heteroatom selected from the group consisting of sulfur
(including -S(O)-, -S(0);-), oxygen and nitrogen (including =N(O)-) and wherein the ring
is linked to the rest of the molecule via a carbon or nitrogen atom. Examples for a

heterocycle include but are not restricted to furan, thiophene, pyrrole, pyrroline,
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and heteroaryl groups, which aryl and heteroaryl
groups may be substituted, preferably by the

W@ esti243sent s gi ven above. The term "G - C4- al kpCT/US2007/066951
refers to nmethyl, ethyl, n-propyl, iso-propyl,
n- butyl, iso- butyl, 20 sec-butyl, and tert-butyl.
"C3 7 cycloalkyl or "C3 7 cycloalkyl ring" neans a
cyclic alkyl chain having 3 - 7 carbon atoms, e.g.

imidagoleo pnxdpgdhnep]g/ya’amﬂel,tMrazodme,l oesitybdxazolydd, ddosxxdle, isoxazoline,

hisEJE) PRI S oy b1 GBS BTGBV inE ey defuran.

tetraHS’ﬁFcﬁﬁlgﬁE/éhle)/f)yrr&fde‘ GhRI QAN E pyFBaRGinG BUEHIRRENE@REz0lidine,
cycl ohexane” or cycl 6heptane ring that may contain up

thiaggiditee niseitmnolidnaberthiofliaddidmme bsﬂﬂEM@arqnamuc drhydropyran,

t. whi [ t.ially. or,. ) .
ety o ml e ek, ductiaie BRbiG misiting: pipegeine
pipG iR N Nk FHBINA! Erctr8RlAC &GhRl, AtrlibRdiaat abkSBligmbethzepine or
fromthe %aoup conS|st|n9 of sul fur 30 (i ncluding

homog{rgyazine. Jdefprocycle'ompamsrlnarending.ogen (i ncl udi ng
=N(O)-) and wherein the ring is linked to the rest of
In priefermo| evbddmeits, thec arvbotomorelatcs rtoge wompound Exenpl ths general

forr{nﬂ?l éﬁ Wliﬁeﬁ%lggﬁ%gﬁ e?)tlgﬂ?lg% :Jallgg @y#i‘ 3{ aﬁlgol{ IQSSt 4 'dé:&t@ oft each other
have 8R40 ed 32 InfeHWS2007/ 066951 5 i m dazol e,

i m dazol i ne, pyrazole pyrazollne oxazol e, oxazol i ne,

X 1§ asg)éﬁﬁ O&ﬁ R6' &@&Qﬁ(ﬂs aﬂ& ﬁ%ﬁk&éieaz OPFQJch Reher, selected from

azo e, |soth|azo
the ploupdbasiingrod H; taddyt &Hycded)frumahe groiptGtah¢eld oti4di:Hphe€dl, i-
olidin

iding, imd ra oxazol i di ne,
C“ 9s%>géJilbISF‘Ef o terf ﬁzﬁ%d’y I X]Ie tqumggﬁﬁiy&i Epups one or more H
atorh@bﬁtiﬁn@ﬂ? kétgﬂ)éqﬁrbs@tﬂ{eﬁ%lﬁf‘&le &%@@ sulS’étll'tWe%SQHé['ép%Hdently selected

tetrahydropyran, imdazolidine, pyridine, pyridazine,
from yhreagrowpeconsistingtORe , F, §il plér &z Imel;ld/QlO pi peri di ne,
nor phol i ne, tetrazole, triazole, triazolidine,

Ry, R@,tRmmll R.dirg emde@zr&tehﬁﬁ selected ﬁrﬁmpﬂhe gf@pi do@sisting of H; OH; C;-Cs-
"Het erocycl e" neans al so azet| referred

allod 8 6 ey B oo R T o flabeoh b ol Enatsar

haV|n% the general
Rs and Rs being H; or Rs being H and Rs being CH3, C;Hs, CsH7 or C4Hy or isomers

thereof; or R; and R, being CH3 or Rs, Re jointly form together with the carbon atom to
which they are attached a cyclopropyl ring; and/or

Y is a carboxy group
and/or a salt or ester thereof.

Within this group of embodiments, it is even more preferred if all the groups X; Y; Ry,

R2, Ri, R4, Rs and R have the meanings defined beforehand.

It is even more preferred if X; Y; R; and Ry; and Rs, R4, Rs and Rg independently of each

other have the following meanings:

10
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formula (1) wherein X; Y; R and R2; and R3, R4, RS
and R6 i ndependently of each other have the follow ng
woreaniizgst 15 X is a group - CR5R6 wherein RS apdI/BR82007/066951
are, independently of each other, selected from the
group consisting of H, alkyl selected fromthe group
CH3, C2H5, i-C3H7, n-C3H7, i- CAH9, n-C4H9, sec- C4H9,
tert-C4H9; wherein in the all nanmed al kyl groups one
X is0r groop eCRERgavitinR s et Robahg ¥; oaRs bang toaidi R ¢ hedrgz GHs,1C,Hs,

C:HE Qo aans taaigo: 1 Koy Cpt Rdtapoigndprat Oggher
witfhe cbon BRRF N 81 OUERERNE %élbfpr%ﬁ*lerﬁ{g‘? gnd/som t he

group consisting of

B%‘R aillﬁ%zy re %@Eﬂ&eﬂ{lﬁgel &5& er Igmﬁlgy Ogiylﬁ 8—%'_?14: H; Gﬁécl-&

alkyder Qg (CZI'-BLko@ Hﬁbstﬁi&bﬂ’pmly& |ﬂﬂly0115y OBORECE Bri handof ; or
Ri and R2 being CH3 or R5, R6 jointly forn1together
and@rth the carbon atomto which they are attached a
cyclopropyl ring; and/or 25 Y is a carboxy group
Y1§H‘1£Hx lﬁgﬁt or ester thereof. Wthin this group of
, is even nore preferred if all the
R2, R3, R4, R5 and R6 have the
mmﬁ%ﬁﬁ?@&%é%%ﬁ?%g%?beforehand It is even nore preferred
: and R2; and R3, R4, R5_ an
WltFw&Qﬁ@ﬁwﬂﬁ Sboringeth 1t 186Vt MR msﬁ?geg htR?lftBF BEWPHGS Y Ri,

1 inl /066951 5 X
Rz, g?ggog\g%-d %hé@&ﬁ?ﬁl@é@iﬁ%ﬁ%&‘%@é{dﬁ%ﬁ%& or R5 being II—IS

and R6 being CH3, C2H5, C3H7 or C4H9 or isoners
thereof; or R5 and R6 being CH3 or R5 R6 jointly form

. t aget her arb ato hey ar
T A T S AT W R ST
(ﬁmgmﬁvéﬂgqaﬁn@ggkk%nﬁlgected from t he group consi sting

or Cl -C4- alkoxy, substituted

X 1909§110{11¥ @Rgl&ul)vht}{ ﬁ)ﬁngﬁ b'érng(f‘ll ’or% bel g R4 RE being CH3, C,Hs,

Cs;H7 or C4Ho or isomers thereof;
Y is a carboxy group

Ri, Rz, R3 and Ry are independently selected from the group consisting of H, OH, CHs,
OCH;, CFs, F, and CI; and/or

and/or a salt or ester thereof.

Within this group of embodiments, it is even more preferred if all the groups X; Y; R

and R,; and R3, R4, Rs and R have the meanings defined beforehand.

In an even more preferred embodiment, the invention relates to compounds selected from

the group consisting of

(1) 4°’-Chloro-4-trifluoromethyl-[1.1°:3.1” Jterphenyl-5’-yl)-acetic acid

11
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10 and/or Y is a carboxy group and/or a salt or ester
thereof. Wthin this group of enbodinents, it is even
worsg/1ipisef erred if all the groups X; Y; RL, R2CT/BS2007/066951
R4, R5 and R6 have the neani ngs defined beforehand. 15
It is still nore preferred if X; Y; R and R2; and R3,
R4, R5 and R6 independently of each other have the
foll owi ng neanings: X is a group -CR5R6, with R5 and
(i) 8- Theivegorhbtholr[ 1R5:3bEijterphhdrdyReacbte agd CH3, C2HS5,
C3H7 or CAHO or isoners thereof; 20 Y is a carboxy

(i) 98 CHorBIA"- tRAuo B [ RA- AN Gidrpltaperdantdicseidect ed
fromthe group consisting of H OH CH3, OCH3, CF3,

(nﬁﬁ4H%M%%J4"ﬁ%%%ﬂ%n&@ﬁﬁ@ﬁ 8 1SR Hh Y188 BlacddielcqPf - 25
thin Thi's group of enboulnents it 1S even nore
;. R and R2; and R3,
ned beforehand. In
g, re rred enpodi ment, the invention
1 dameg FOt f C ted from the group

of 30

”conS|st|n
4 4

d)-adaticfcicdor onet hyl [ 1, 1';
3,1 Iterphenyl 5' XI) acetic acid (|||)
(ix) (33 Chligtiero41 - 1t.B i | teuph oty l)-dedtidacid 3",
"l terphenyl -5 -yl)-acetic acid (iv) (4-H.
(x) G2y"-Bis-thiflidrobRMet, MYyI' 1 f]tckpienyBS'-vh)-acetic acid
"l terphenYl -5 -Xl)-acetic acid (v) (4,4"-D chloro-[

(i) 44" Dimethy ([ £ B3P PGRAI Ry -3t RERE bigac! d

(xii) (4,4"-Dimethoxvy-[1.1":3".1"Jterphenyl-5'-yl)-acetic acid

(x1i1) 2-(4.4"-Dichloro-[1.1":3".1"]terphenyl-5'-y])-pentanoic acid

(xiv) (R)-2-(4.4"-Dichloro-[1,1":3".1"lterphenyl-5'-y])-pentanoic acid

(xv) (S)-2-(4.4"-Dichloro-[1,1":3".1"]terphenyl-5"-y])-pentanoic acid

(xvi) 4.4"-Dichloro-[1.1":3'.1"]terphenyl-5'-carboxvylic acid

(xvii) 5-(4.4"-Dichloro-[1.1":3".1"Jterphenyl-5'-y1)-1H-tetrazole

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.

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

consisting of

12



(vi) [ 1,12';3,1 "Il Terphenyl -5" -yl -acetic acid 10
(vii) (4,4"-Bis-trifluoronethyll-[ 1,1';3,1
wO baoenptsenyl -5' -yl )-acetic acid (viii) PCT/US2007/066951
(4,4"-Difluoro-[ 1,1';3",1 "lterphenyl-5-yl)-acetic
acid (ix) (3,3"-Dichloro-[1,1";
3',1"lIterphenyl -5 -yl)-acetic acid (x)
(3,3"-Bis-trifluoronethyll-[1,1";
Comppﬂﬂdtemghenell -5 -yl)- acet| c| aci d (x'C)lemical Name
(4 4"-Di ﬂnylwe[ 1,1';3,1" terphenyl -yl)-acetic
Aarnt A 10H \u | \ 4" Ny Inn\/\l '

A LAY LY

"I't er phepyl
2- (4,4

\'-r =

Soeti o aot BRI

oro- 4‘"-tr1ﬂuorornethyl-
]terphenyl-5'-yl)-4-methyl-

?ﬁpentanop%“%EWEam?X|v)

3, 1"l fer yhEE

(R -2-(4}4"-D or&[ll‘

3", 1"l ter phenyl -yl) - pentanoic acid (xv)
(5)-2-(4) 2"-D .@- 11,13,

"l terphepyl -5 -yl) - pentan0|c acid (xvi)

4 4" -Dilch Inrn r OI:31"‘2"]_ "t rnhnn\/l 5! _r‘nrhny\/llr‘

agld 2(
"1 terph
hydr at ¢
salts t
and/ or
differe
subj ect
the i ny

fluorg -4 tritluofomethyl-

o[lef a%ncl”&%@b%ﬁ%é -yD)-4-methyl-
eDRIEEWIG 3fidiccept abl e
mpounds of the inventions

f will exist in

5. All of these forns are

I n anot her enbodi nent,
punds sel ected fromthe

gnoup
PCT/ US2
1F 2-

"1terph

Z—/ AChine-4" trlﬂuororneth 1-

e B e

F OH pentanoic acid

4 2-(4-Isopropyl-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid

5 2-(4,4"-Bis-trifluoromethyl-

[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid

13




CF3 2 FF 2-(2,4-Difluoro-4"-trifluoronethyl- [1,1";
3',1"]terphenyl -5 -yl)-4-nethyl - OH pentanoic acid o
WCER783285( 4- Chl oro-4"-trifluoronethyl- c~ [ 1,RBCT/BS2007/066951
"]terphenyl -5 -yl)-4-nmethyl -
4 2-(4-1sopropyl-4"-trifluoronethyl- [ 1,1; 3',1
"]terphenyl -5 -yl)-4-net hyl -
5 2-(4,4"-Bis-trifluoronethyl- F3C[ 1,1; 3',1

OH pentanoic acid o CF3

CH pentanoic acid o CF3

" Yt er phe CeH(petBanwiflioamnathyg- CF3
13 WO 20 0E6DB311"|@rphenyl-5'-yl)-4-methyl-
2]- (2, 4'r - Fertanbiclacid®' , 1
“]terphe
7 4-Methyl-2-(3,5,4"-tris-trifluoromethyl-
[1,13",1"terphenyl-5'-yl)-pentanoic acid
8 2-(2-Fluoro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid
9 2-(3-Fluoro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid
10 2-(4-Fluoro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid

14




OH pentanoic acid O CF3 7 cF
4- Met hyl -2-(3,5,4"-tris-trifl
wa.doptiephenyl - 5' -yl ) - pent anoi
2-(2-Fluoro-4"-trifluoromethy
"]terphenyl -5"-yl)-4-nmethyl -

3
uoronethyl- [ 1, |';3",
c acid OH F3C OrGI/851807/066951

- [ 1,1; 3,1
OH pentanoic acid O CF3

9 F 2-(3-Fluoro-4"-trifluoronethyl- [ 1,1; 3,1

"lterphenyl -5'-yl)-4-net hyl -

OH pentanoic acid O CF3

101 2- (4- [ #yMlethyd-7-(4mbthyB84}-1
"]terphe Chi flrerdragthyle] 1d¢B'dl "PerpB&dyl-5'-
14 yl)-pentanoic acid
12 2-(3,4"-Bis-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid
13 2-(4-Chloro-3-fluoro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid
14 4-Methyl-2-(3,4,5-trifluoro-4"-
trifluoromethyl-[1,1";3',1"|terphenyl-5'-
yl)-pentanoic acid
15 2-(3,5-Dichloro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid

15




WD 2007/ 124351 PCT/ US2007/ 066951 11
4- Met hyl - 2- (4-nmet hyl -4" trifluoronmethyl-[1,1

w0 300742435€er phenyl -5' -
CF3 2-(3,4"-Bis-trifluoronethyl -
"]terphenyl -5"-yl)-4-nmethyl -
13 F 2-(4-Chloro-3-fluoro-4"-trifluoronethyl -
1,1; 3,1 "]Jterphenyl-5"-yl)-4-net hyl

of f yl)-

of f pentanoic acid o

pent anoi ¢ aci d oPCTZBS2002066951
[ 1,1; 3,1

CF3

c~ [

of f pentanoic

athd o CF3 14 F 4- Met hyl - 2- ( B244-Eyhno-A'-trofhwrdthethil-
trifluorp @ - [ 1 ;3 | [ ]'Bet'ifegriyhylSS -y F4-Qidthyl-
yl) - pent anoi‘cac] 3 &6 Cl | pentanoic acid
2-(3,5{D chloro-#4" Jtrigf luoronethyl- [ 1,1; 3',1
"]terphenyl -5 -yl Y-4-nmethyl- ¢i off pentanoic acid CF3
15
CF4
17 2-(3-Cyano-4"-trifluoromethyl-
O [1,1%3",1"]terphenyl-5'"-yl)-4-methyl-
NG OH pentanoic acid
(1
CF4
18 2-(4-Cyano-3-fluoro-4"-trifluoromethyl-
NC O [1,1%3",1"]terphenyl-5'"-yl)-4-methyl-
F OH pentanoic acid
JT
CF4
19 2-(3-Cyano-4-fluoro-4"-trifluoromethyl-
i O [1,1%3",1"]terphenyl-5'"-yl)-4-methyl-
NG OH pentanoic acid
JT
CF4
20 4-Methyl-2-(4-trifluoromethoxy-4"-

trifluoromethyl-[1,1%;3',1"|terphenyl-5'-
yl)-pentanoic acid

16




WD 2007/ 124351 PCT/ US2007/ 066951 16
2-(4-Cyano-4"-trifluoronethyl Nc [ 1,1; 3,1

wO raoenptsenyl -5' -yl ) - 4-net hyl - OH pent anoi ¢ aci BCDUSIOF3066951
17 2-(3-Cyano-4"-trifluoromethyl- [ 1,1; 3',1
"]terphenyl -5 -yl)-4-nmethyl- NC OH pentanoic acid o
CF3 18 2-(4-C,yano-3-fl uoro-4"-tri fluoronmethyl- Nc [
1,1; 3,1 "]Jterphenyl-5"-yl)-4-nmethyl F OH pentanoic

azid o C53l,19 2-( 3- Q/ no- 4- f | 2o4-dMethartesulfdnybdbnet hyl -

F[ 1,1; ) ter phényl - 5' - ytr)flubramethylt| | NC3'OMterphenyl-5'-
pent anoi ¢ ac d ] OH yl)-4-methyl-pentanoic acid
4- Met hyl -2-(4-tri omet hoxy-4"- F3C 0
trifluorpnethyl-] [";3, 1 "]terphenyl -5 - OH
yl) - pent anoi ¢ acie™
CF4
22 c 2-(4-Chloro-3,4"-bis-trifluoromethyl-
! O [1,1%3",1"]terphenyl-5'"-yl)-4-methyl-
FoC OH pentanoic acid
o
CF4
23 o 2-(2,5-Dichloro-4"-trifluoromethyl-
O [1,1%3",1"]terphenyl-5'"-yl)-4-methyl-
ol OH pentanoic acid
(0
CF4
24 GO 2-(4-Methoxy-4"-trifluoromethyl-
° O [1,1%3",1"]terphenyl-5'"-yl)-4-methyl-
OH pentanoic acid

25 2-(4,4"-Bis-trifluoromethyl-

FaC O [1,1%3",1"]terphenyl-5'"-yl)-4-methyl-
OH pent-4-enoic acid

17




CF3 16 WD 2007/ 124351 PCT/ US2007/ 066951 21 01/0
2- (4- Met hanesul fonyl -4" trifluoronmethyl-[ 1, 1';3", 1

wO paoenptsenyl -5' - OH yl) - 4-net hyl - pent anoi ¢ aci BCTZBES2082066951
2-(4-Chloro-3,4"-bis-trifluoronethyl- C [ 1,1; 3,1
"]terphenyl -5 -yl)-4-nethyl- F3C OH pentanoic acid o
CF3 23 A 2-(2,5-Dichloro-4"-trifluoronethyl- [ 1,1,
3',1 "]Jterphenyl-5"-yl)-4-nmethyl- O OH pentanoic acid

026 CF3 |24 2- (4F Met hoxy-|4" - t ri [ RydForoes-AythiflubidGotioxy ;4L
3,1 "]t efFPpRepwy - 5' - yI>4- net hyifluo@th@kyit[dnab'cl "keiptieny]-5'-
CF3 252} (4, 4L Bis~t LN Laor oneyhitmethicpdntdnols acdd , 1
"“]terphenyl -5 -yl et hyl - OH pent-4-enoic acid

27 2-(3-Fluoro-4-trifluoromethoxy-3",5"-
bis-trifluoromethyl-[1,1';3',1"]terphenyl-

5'-yl)-4-methyl-pe

ntanoic acid

28 2-(4-Chloro-3-fluoro-3",5"-bis-
trifluoromethyl-[1,1%;3',1"|terphenyl-5'-

yl)-4-methyl-pentanoic ac
id

29 2-(3"-Fluoro-3,5,5"-tris-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-

pentanoic acid

30 2-(4"-Chloro-3,5,3"-tris-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-

pentanoic acid

18




o CF3 17 WD 2007/124351 PCT/ US2007/ 066951 26 F
2-(3-Fluoro-4-trifluoronethoxy-4" F3co

wao eoo7hizussonet hyl -[ 1, 1';3", 1 "]terphenyl-5" -POfAS2007/066951
yl)-4-net hyl -pentanoic acid o CF3 27
2-(3-Fluoro-4-trifluoronethoxy-3",5"- F3co
bis-trifluoronethyl-[ 1,1 ;3" ,1"]terphenyl- F V,C CH
5'-yl) -4-nmethyl-pe ntanocic acid 3 28

231 4- Chl pro- 3Ffl uoro-3",5" - bi 52-(85-Diflubtoud’rdrieokdy} - |
1, 13 ' - 1 [ triflupreneth @t [hyll';3 piittphonyd-5'-
ac id yl)-4-methyl-pentanoic acid
2-(3"-F uoromethyl [ 1,1; 3,1
"]terpk F3C of f pentanoic acid F
CF3
32 4-Methyl-2-(3,5,3"-trifluoro-5"-
trifluoromethyl-[1,1%3",1"]terphenyl-5'-
yl)-pentanoic acid
33 2-(3,5-Difluoro-3",5"-bis-
trifluoromethyl-[1,1";3",1"]terphenyl-5'-
yl)-4-methyl-pentanoic acid
34 2-(3-Cyano-3",5"-bis-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl
pentanoic acid.
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30 CF3 2-(4"-Chloro-3,5,3"-tris-trifluoronethyl- [
1,1; 3,1 "]Jterphenyl-5"-yl)-4-nmethyl F3C off

weewranssc acid CF3 O 18 WD 2007/ 124351 PCT/US2007/066951

PCT/ US2007/ 066951 31 F 2-(3,5-Di fluoro-4"-chl oro-3"

trifluoronethyl -

1 "]terphenyl -5 - ON

yl)-4-nmethyl -pentanoic acid F O CF3 d 32 F
4- et hyl -2-(3,5,3"-trifluoro-5"- trifluoronethyl-[ 1,

"]tefiphenyl-5'- / ON

$Methgr2-ehHi Gtracirfluofomethyl-
f [1uBs301 Jterienioli-3-yl)-pentanoic acid
er phenyl -5"- ON

2-(5-Cyano-3-fluoro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid

37 2-(4-Cyano-3",5"-bis-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl
pentanoic acid.

38 4-Methyl-2-(3,5,3",5"-tetrafluoro-
[1,13",1"terphenyl-5'-yl)-pentanoic acid

39 ( R )-2-(4,4"-Bis-trifluoromethyl-

[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid




FO FFI1 /| F FFF 34 N
2-(3-Cyano-3",5"-bis-trifluoronmethyl- [ 1,1; 3,1

wO paoenptsenyl -5' -yl ) -4-net hyl / pentanoi c aci dPCDUE2001066951
FF 1 F F FF 19 WD 2007/ 124351 PCT/ US2007/ 066951 35 F
F 4-Methyl -2-(3,5,4"-tris-trifluoronethyl F[ 1, |";
3", 1 "]Jterphenyl-5"-yl)-pentanoic acid FF\ I \ OHF
O FF F FF 36 F

24 5- ¢y ano-CS- fluoro-4"-trifl up¢Sne2-yi-Bis-ttiflliprodnetiyl-
"]terph ff pentanoic acid N |
/] 0O |:p l,1‘;3[:,)1"]terp%eilyl-S'-yll)-4-rnethyl-

pentanoic acid

41 (S)-2-(3,5-Difluoro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl)-4-methyl-

pentanoic acid

42 (R)-2-(3,5-Difluoro-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-

pentanoic acid

43 (S)-4-Methyl-2-(3,5,4"-tris-
trifluoromethyl-[1,1";3',1"|terphenyl-5'-

yl)-pentanoic acid

44 (R)-4-Methyl-2-(3,5,4"-tris-
trifluoromethyl-[1,1";3',1"|terphenyl-5'-

yl)-pentanoic acid
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37 1 N1 2-(4-Cyano-3",5"-

bis-trifluoronmethyl- [ 1,1;

1 "]Jterphenyl -5 -yl)-4-nmethyl OH pentanoic acid. O

W(FEdoF/lzBsFF 38 F 4- Met hyl -
1, 1';3, 1 "]terphenyl -
o FF39(R) 2- (4, 4"-

"]terphenyl -5" -yl

2 (3,

5,3",5"-tetraf | POT/US2007/066951

-yl)-pentanoic acid F 1 OH
BIS trifluoronethyl- F3C [ 1,1;

)-4-nmethyl - i OH pentanoic acid

O CF3 20 WO 2007/124351 PCT/US2007/066951 40 F C (S

)45 2-(4,4"-Bi s- trlfluorcnethy

"]terph
(S)-2-
"]terpk

( B )2+ 4-Chloig-4'3trifluoromethyl-
o[ IpE®’ dtjeirghcagh-5 - \I-3-mMdth -
opanaioiyydeid / [ 1,1';3", 1

46

( R )-2-(4-Isopropyl-4"-trifluoromethyl-
[1,1°;3’1"]terphenyl-5’-yl)-4-methyl-
pentanoic acid

47

( R )-2-(4-Chloro-3-fluoro-4"-
trifluoromethyl-[1,17;3’1"terphenyl-5’-
yl)-4-methyl-pentanoic acid

48

CF;

2-(4-Acetyl-4"-trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl1)-4-methyl-
pentanoic acid
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10

pentanoic acid F OH CF3 42 F
(R -2-(3,5-Difluoro-4"-trifluoronethyl [ 1,1; 3,1

wO aoenptsenyl - 5' -yl ) - 4- net hyl -

pent anoi ¢ aci d FPCHUSIOFB066951

43 CF3 (S)-4-Methyl -2-(3,5,4"-tris
trifluoronethyl-[1,1 ;3 ,1"]terphenyl-5- OH
yl)-pentanoic acid F3C CF3 44 CF3

(R -4-Methyl-2-(3,5,4"-tris- trifluoronethyl-[1,1

;B 1Mt n2-#Bvdimethyiatning-3CGtr@dRBrarhethyl-
WO 2007/ OR11';345'[{eBhenyl-5'-yl)-4-methyl-
) - 2- (44Cnl hydntddoid dcid' ;
3'1"]ter - OH pentanoic acid O
CF3
50 ( S )-2-(4-Chloro-3-fluoro-4"-
trifluoromethyl-[1,1°;3°1"]terphenyl-5’-
yl)-4-methyl-pentanoic acid
51 ( R )-4-Methyl-2-(4-trifluoromethoxy-4"-
trifluoromethyl-[1,1";3",1"]terphenyl-5'-
yl)-pentanoic acid
52 (S)-4-Methyl-2-(4-trifluoromethoxy-4"-
trifluoromethyl-[1,1";3",1"]terphenyl-5'-
yl)-pentanoic acid

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

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

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




10

15

20

25

30

46 (R )-2-(4-1sopropyl-4"-trifluoromethyl- [1,1';3 1
"]lterphenyl-5"-yl)-4-nmethyl- OH pentanoic acid O CF3

WA 20071¢435t 2- (4- Chl oro- 3-fl uoro-4"- C PCT/US2007/066951
trifluoronmethyl-[1,1" ;3 1"]terphenyl-5 - OH
yl)-4-nmet hyl -pentanoic acid O CF3 48 0
2-(4-Acetyl-4"-trifluoronethyl- [ 1,1; 3',1
"]terphenyl -5 -yl)-4-nmethyl- OH pentanoic acid O CF3

or aAndMA GOITY. Mek8 picdrCTxbISPRO Of 06dG s ittdude sodium salts, potassium

Di met hyl ami no-4"-trifl uoronet hyl ./ 1, '3, 1
salts, ]@.1% S RHERGHY fa OIS W ffﬁ%qw%lﬂ% PE2agts ynigpssuch as,

e.g. %@w’l:an(u@t e@ha(nﬂﬂaqﬂl@ rtﬁetﬁar{dlé’lﬁﬁlg oft armr@l a01ds
tri’fl uoromet hyl - 1"]ter phenyl - / - OH

yl)-4-nmet hyl - pentan0|c aC|d O

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,
napthalenedisulfonic acid, oxalic acid, acetic acid, tartaric acid, lactic acid, salicylic acid,
benzoic acid, formic acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid,
succinic acid, pimelic acid, fumaric acid, maleic acid, malic acid, sulfamic acid,
phenylpropionic acid, gluconic acid, ascorbic acid, isonicotinic acid, citric acid, adipic

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

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

use in animals, preferably in humans.

Compounds according to the 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.
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CF3 51 (R)-4-Methyl-2-(4-trifluoronmethoxy-4"-
trifluoronmethyl- [ 1, 1';3", 1 "]terphenyl-

W@ kgospeessanoi ¢ acid 52 PCT/US2007/066951
(S)-4-Methyl-2-(4-trifluoronethoxy-4"- F3C0
trifluoronethyl-[1,1 ;3 ,1"]terphenyl-5"- OH
yl)-pentanoic acid O CF3 5 and sol vates, hydrates,
esters, and pharnaceutically acceptable salts thereof.

TheDesppactibe dalhsebbvheaamnmmadsp haroydisgltd shoinvichgorc oapburmdsined by

accord| to t.he i nventi on which r. ncl uded herein.
custppary jmst O&F "t’lﬁgh A1 ke o dhy parsy g]f @85 b2 [TRAATTs 108 gxample by

cont¥BaRY theQ Vfh 6P BRJaRicr indle@NE abill Wk bhdddn a SBRRAUNUEspersant, or by
according to the invention which contain one or nore

anicacixdhangg oo uoncawhdge witheatherselbs.di ng to t he i nventi on,
e.g. as their alkali netal salts, alkaline earth netal
salts 23 WD 2007/ 124351 PCT/ US2007/ 066951 5 or
amoni um salts. Mre precise exanples of such salts

FurthB&hdtd eths flicHitds Alchtles MPEARIFURR Sdthfcund§ adcokdAy &Afht Snvention
nagne3|un1salts or salts with ammonia or organic

whiglyi W@gs@ch“thYSl@Oglcale@quaélf@ilﬁ:e argt i ndregy rgitable for use in
pha ac%{lttl]c%li] Ibut W 1% na%]e se&lcfor exa%?)@ a%n%%er%%ﬁﬁ{e% t%g cthgrmcal

nventlon C aln one O

readtloﬁs or 14} tge @mramhcdf Ifhaﬁndaeumam@maémﬂale |alfs &ewldf?cﬁdmght be
‘according to the invention in the formof their
Sult%hzl@iifﬂli ottt Elagnsswett%eum@élg%tmgcacérvltm@fa@w icemgeik according of the
HEh U I tabl e acids in ]&%e h%dro en chl oride,

anq'I]ltlar Oge sélrltgl?,ne éléannﬁlh S%Cp ag a,ng suita 1n VItro assdy.

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.

The present invention furthermore includes the metabolites of the compounds according

to the invention.

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

according to the invention in a cell or organism, preferably mammal.
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acid, sulfuric acid, nitric acid, nethanesulfonic

acid, p-toluenesul fonic acid, 15 napthal enedisulfonic
w@eiod/1243%nl i ¢ acid, acetic acid, tartaric aci dPCT/H8100T066951

acid, salicylic acid, benzoic acid, formc acid,

propionic acid, pivalic acid, diethylacetic acid,

mal oni ¢ acid, succinic acid, pinelic acid, fumaric

acid, maleic acid, malic acid, sulfam c acid,
Prefiei'&bitby ther toph O‘mertabahted” reghvﬂs:trmnmleamled wlasle drﬂﬁarcfrcanlady molecule

i spnicotinic acid, citric.acid . acid and ot her
whigh ISQECSEALIAY SUS (5 SRSk Padpr Pﬂﬁ 19lagigpl Congifiont e

term "pharnmaceutically acceptabl e" neans approved by a

regul atory agency such as the EMEA (Europe) and/or

the FDA (US) and/or any other national regulatory
Theagmuye fobrthe uwhohteamfrtm: spmppeidsrabbylingntontheainsent®s will be
b ounds acco F he. i nventi on which conhghn
oOVEZ B Y Braiic e e Sigg YAQUD TPy pethods

different salts. If a conpound according to the

i nvention sinultaneously contains acidic and basic

groups in the nolecule, the invention also includes,
Thej qonadinds aavotcing Hregeneral formute (1)36n e rmrémanestiaccorhieg to methods

24 WO 2007/ 124351 PCT/ US2007/ 066951
pub§a$ﬁénﬂ§ébg@ﬁF%gr awpgﬁgwsFﬁélé%npounds according to

the invention can be obtai ned by custonmary nethods
whi ch are known to the person skilled in the art, for
exanple by contacting these with an_organic or

Depiendmg i the &tfp@rnmn%@g theningivédial epte. 8t owics prepyadsidegeactions

durllﬁélt{léa%@g s%ﬁ?fﬁ%ﬁl 8{1nd:8 'tl?en ven{i %%IW( dteéalﬁelﬁ necessary or

ion |nc

adv&ﬁhgebuofto tté‘tﬁpdl*ﬁ)ﬂirlpoblﬁds ﬁafmonadl dgrguisoby @rodnvegtprofective groups
, OW ng S|olog|cal conpatibility, are

and ﬁ%fierameéfctéw lg aﬂ%tsvoﬂft%gequrt LS has, JHArREREIGE iﬁel&bgnaé gfoups in

the c&?oru?%g%s LRI SXRMRELsta @S td RHRVIR R §5tof BE desired
c reac s or for the preparation o
funqjtmalrrgt@eps iSsatlablg syothept atritegissal firstectivonioops andyhtectmsor groups

are known to the person skilled in the art.

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
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suitable for studying y-secretase nodulating activity
of a conpound according of the 15 invention in any
W@ iorapi3slr manner, such as any suitable in vitrPCEESEY/066951
The present invention furthernore includes al
sol vates of the conpounds according to the invention.
20 The present invention furthernore includes
derivatives/prodrugs (including the salts thereof) of
embodenaospeuddsribet dretbwmgwith teggect nverticd ane wifi die ¢owehaom c.g.

si ol ogi cal | tol erabl e and cl eayabl e s and.
ForrRylhaer 4PE aPRD TR PP Y19 aPadl 0? AR,
nost preferably humans into a conpound according to
the invention. 25 The present invention furthernore
i ncludes the netabolites of the conpounds according
In ptadiotuhae thoyvenpownds aGtreding tontiavetveitoin arestiitatdé éorsthe dreatnient of
‘AIFD ules derived fromany of the conpounds according
IR dSF%ntion in a cell or organism preferably
mammal . 30 25 WO 2007/124351 PCT/ US2007/ 066951 5
Preferably the term"netabolites" relates to nol ecul es
which differ fromany molecule which is present in
Detaitprekitioq tasdid ussrare fugthet diselosaddrelony si ol ogi cal
conditions. The structure of the netabolites of the
conpounds according to the invention will be obvious
to any person skilled in the art, using the various

The%%ﬁfp@ﬁﬁdlsactaﬁ b@%"sé'tpféﬁ? mohglaﬁbﬁ of ?—H&Qé’tﬁ&&xcﬁ@ﬁ? rding to

general formula can be prepared according to

nmet hods publlshed inthe literature or by anal ogous
nmet hods. Depending on the circunstances of the

i ndivi dual case, a order .to avoid side, reactions

As Y lf?éelflh@e dg hwefwlatien gf ¥orpEMHAGM W hae i effect on the
pro{e%l )by 1hte ('fsae?rel?a%e TG F&a[’%f&%b eV %]Js 8GR lésf\feét(%n which
e rarll b y Intr

unctional groups oduci
the pwm&chﬂe\kﬂ gocaspiag of APP remains essentially as without the apphcatlon of

said compounds, but in which the relative quantities of the processed products are
changed, more preferably in such a way that the amount of the AB42-peptide produced is
reduced. For example a different Abeta species can be produced (e.g. Abeta-38 or other
Abeta peptide species of shorter amino acid sequence instead of Abeta-42) or the relative
quantities of the products are different (e.g. the ratio of Abeta-40 to Abeta-42 is changed,

preferably increased).

Gamma secretase activity can e.g. be measured by determining APP processing, e.g. by
determining the levels of Abeta peptide species produced, most importantly levels of

Abeta-42 (see Example section, infra).

It has been previously shown that the y-secretase complex is also involved in the
processing of the Notch-protein. Notch is a signalling protein which plays a crucial role
in developmental processes (e.g. reviewed in Schweisguth F (2004) Curr. Biol. 14,

R129).
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and to deprotect themin a |ater stage of the
synthesis, or to introduce functional groups in the

wo ooompf3spr ecur sor groups and at a | ater stageP€DUS2007/066951
convert theminto the desired functional groups.
Sui tabl e synthetic strategies, protective groups and
precursor groups 20 are known to the person skilled
inthe art. |If desired, the conmpounds of the fornula

With Irgspeatintolite pis bf batd coypoustsadbnthe muduliticadl plecretase activity in
procedures, for exanple by recrystallization or

therapy. JFrat By agﬁy‘ularhﬁ éldg{ll‘&@g@pﬁ@ npgiemtepfare wigy thepotch-processing

actlgllirxﬁ %@V ?ﬁe&ge 5(!1]%1'[% ﬁtgg%lépgsavg dzﬁalﬂgmfe‘{fnﬁ‘e'in%d% c?e-e%e%ts

accord to or .anal y to literatur roc
ThlpESRPds 68 Fle R B do P?}rshpwearbﬁﬁf'é%{r 1§ g hRacessing

HOLDEF thE QIRQUAdS cAhgsRL di ng to the |nvention by severa

aCIWé?ﬁ% SQMEﬁP %ﬁgmnﬁto the person skilled in the art.
30 The invention also relates to a conmpound of the
invention for use as a nedi canent. The conpounds are

.as defined above furtherpore with respect to the.
Wltﬁ@dﬁe Aspingiqidhe ybvemlzosgo L oN3m¢ Nty PieseweosEyly ingludes

bot@%ﬁﬁiﬂ% & @St drerk N@!cﬁvﬁré‘\ﬂetsﬁné §§tfé§t§tbgtaocehg§1 4St6r.

of the invention, e.g. fornulation, I on and
I |
A 08 @‘gnr{lfa { I(f%ﬁ %da %% ﬁ qpa'% Iérét} %ftf&lt %nqg{l) ﬁ%{ch agroééggm% actt1V1ty, if said

factbfh@ shravenhiDo r’:}frefeﬁilbl}I ahder than ll)hﬁlofd eafonby srﬁﬁller than 5, most
Al zheiner' s di sease. 10 Details relating to sai
prefgrably snplicsrthent 2cindhe dcHErtHir, asTheat GBI §aﬁm% ea §b62000)

Molh%relln@%wzﬁt Bg’ﬁ aRfa C%né&ﬁ%ﬁ&gﬁfe3(fﬁf\4 vity. 15 As used

erein y-secretase activity"

efers to an effect on the _processing of APP bg t he
SuCB % EOPYEE MOgHFe% cam bsr %%ﬂaffi QU te § elfle%rgm@ WRh @pfagpmals.

Exek}@ _ 'Iﬁeihnnﬁﬁ%rgéﬁ e';‘lrgtss 15?12[31{8 tht p?la%% IC@E Plt;l%e modulation

mal ns essent |
can sddodbe oaed nds ,in buimang  Iaha glarttdaar reah‘tm)tilmmt gufatht iibveasion, said
m0(ﬁlflat10r1]1els %gggr%lsesdelg Vp r0o gIl‘J 1Cnt csell cu?ture. As known to the person skilled in the

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

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

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

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

cleave the substrate 1s measured.
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changed, nore preferably in such a way that the anount
of the AB42-peptide produced is 20 reduced. For
we@ampbesa different Abeta species can be prodPCBEUS2007/066951
(e.g. Abeta-38 or other Abeta peptide species of
shorter am no acid sequence instead of Abeta-42) or
the relative quantities of the products are different
(e.g. the ratio of Abeta-40 to Abeta-42 is changed,
Comelﬁfafoab bf/themahea§ prbdductCafinie segi@iasdeantd the x&Bq:wptldes) can
. .be nmeasured det erm ni ng APP pr.ocessi ng,
be qlﬁvemz@dd@f SPTAP U lﬁl@%@ﬁ% kpesyis tQ ad?er%eika”%ieﬁ‘t fhgearts Eéém@&s for
suc@aﬁn%ag ﬂlglelggt%?fg%e'rﬁﬂ]l %151?8“11% t[J ﬁt\f@éssb gﬁasg’r%gw %arﬁel%y(o?%i%tectlon by
antibbdits.t he y-secretase conplex is also involved in the
processing of the Notch-protein. Notch is a signalling
protein which plays a crucial role 30 in
devel opnental processes (e.g. reviewed in Schwei sguth
Exeﬁlgﬁr%%%@a SUEdfal B He chbifhcterfRIAN of BE Y1200 Zélﬁgl%%@eta peptldes
PCT/ 82087/066951 5 Wth respect tg the use of
in coltwrpd wold sncticrandrigolopdel Biido mchfde;bus ecret dsvteddo Ithast ylescrlbed

in therap [ e ar i.C \% geous not .to
by Pipeer 6F-er 00t BRE Cster s bede] B2 BobivReY b FSphisdion of
immmPBRCRitaH6h aft A‘bbﬁa}’pebﬂd&r G8th PecVOl MtiBsdiad iav8 detection and
undeS|red side-effects. Thus, conpounds are preferred

quapjifiieatiog of ﬂ?@tpeshdmp@ﬁleeMté@natﬁwﬁmed\bwmemrob@s wingygtion time-

retase-conplex. 10 Wthin the
(ﬁf?qu ﬁﬁ¥%FmoﬁlgVn% ?Ion, "effect on the Notch

proceSS|ng activity" includes both an inhibition or

an activation of the Notch-processing activity by a

certain factor. A conmpound is defined as not havin
Excapiastt assiyst Heefmloforh mepsiwgs theg Deaduptian i Abetadgan Abeta-42

pepflé‘ecstw EL?S 43 a'i%:ldcﬁrblﬁq n&ﬂhan (gfoefr’lrlggét é(es ]gﬁépdr Z},F\é%%%?@tla(?, 1999,

nore -“pre snal
Scigiralki@r73sian. Euntm:r titfermaRpac tlisviesaisfoayxaspld asNr idaetal. (1996)
him zu et al (2000
J. B?ol Chem. 271, 22&08 an)d M. Jensen et al. (2000) Mol. Med. 6, 291. Suitable
antibodies are available for example from The Genetics Company, Inc., Switzerland.

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

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

and membrane preparations thereof may be used (Xia et al., 1998, Biochemistry 37,

16465-16471).
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Mol. Cell. Biol, 20: 6913 at a concentration of 30 M
Such a y-secretase nodul ation can be carried out, e.g.
WO pooane4sal s such as mammal s.  Exenpl ary manmmal BCHUE2007/066951
mce, rats, guinea pigs, nonkeys, dogs, cats. The
nodul ation can also be carried out in humans. In a
particul ar enbodi nent of the invention, said 20
nodul ation is perforned in vitro or in cell culture.
Suchsaskaysvwnigho bt harger sonfekédahgtt tan stulle tharcffectselv dreatompounds
vitro and cel] culture assays are allable | ary
accopdingia Thisiarenion s difissReR rwéalﬁ% flob T gpletaton.
C-terminal APP fragments in cell lines or transgenic
animal s by Western bl ot analysis include but are not
limted to 25 those described in Yan et al., 1999,
FurfNatruore, 4B, ass88-miht bArcaexahphteasoparanf iftmotiohalostudies on the y-
y-secretase assay i s described in WO 03/008635. In
Se“Fﬁ@%C & a suitable peptide substrate is contacted
with a y-secretase preparation and the ability to
For example, eitkersuissarrmpis interanters (pigher igthag widrtepd forrpaserrying

PCT/ 007/ 066951 t th
certie ARRON e JrogisPRPRT cof Ml ARerash com R s dbypimal.
prefeRiblyOL nthetBiINMhided Pﬁz‘f er¥B15 1 RMRnSEh A B kRHWESCH An eRAh BN lines

skilled in the ar anpl es for ~ such nethods include
and dleq effqet phthe eamppundsaceapmg de thepyvantion nyghidersordied y or
detection by antibodies. 10 Exenpl ary assays usef ul
for the characterization of the profile of soluble
Abeta peptides in cultured cell nedia and bi ol ogi ca

Muffatedi ©@8msé € |t ﬁlt&’d&toﬁ(ﬁ)eu%@t cahiditht€Be hutitbd SerntiewaichIRfe been
by Wang et al., 1996 . Biol. Chem 271, 31894-31902.
desqriped Hp §ea§1§@1raaléomf%h1y arpnynals; metmpsiEpiumeny A grutated

forrfPEhRRREN! bl BREG:LIrboAT Lhpghga and detection

quan i'cati o e peptide speciés with
natrlx assi sted | aser desorption ionization tinme- 15
of -flight mass spectronetry i s used.

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.

The invention further relates to the use of said compounds for the preparation of a

medicament for the modulation of y-secretase activity.
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Exenpl ary assays useful for nmeasuring the production
of Abeta-40 and Abeta-42 peptides by ELISA include
whodo7aeesnot |imted to those described in VasBer/Ug1007/066951
al, 1999, Science 286, 735-741. Further information
Is disclosed for exanple in N. Ida et al. (1996) 20 J.
Biol. Chem 271, 22908, and M Jensen et al. (2000)
Mol . Med. 6, 291. Suitable antibodies are avail able
for exanple from The Genetics Conpany, Inc.,
Switzerland. Antibody-based kits are also avail able
Thef 4@ty NEOBRNELdE & ascBRIDbY Mhodedtb$ iMHiFoch@RaDE i.c. resulting in
enpl oyed in such assays include cells which
diffenquiqyehlss of theempoessB-p2ptiddse y- secret ase conpl ex and
transfected cells which transiently or stably express
sone or all interactors of the y-secretase conpl ex.
Nurer ous avail able cell lines suitable for such
Use@%? @yc%@ﬁnd( ﬂﬁvﬂﬂe hﬁ)d{lﬁﬁ0§ Ik b 1sedt R §&ﬂfltyc1:€idlt§n%3ﬁda 8&krbase in
lines of neuronal or glial origin are particularly
the mlitivakiwunfoif A WE-paptides preliedandpicfiesdes of the brain
as well as honobgenates and nenbrane preparations
Respheive odosagys, beuts ed ddxiiaisehtial, . forrh@8BonsBeecheniisélosed further
37, 30 16465-16471). 29 WD 2007/ 124351
belgyeT/ US2007/ 066951 5 Such assays night be carried out
for exanple to study the effect of the conpounds
according to the invention in different experinental
conditions and configurations. Furthernore, such
Theassayon fudghdr rblates ao Itheeuisemftthasorpmundsfacédndmg itottal invention for

st udi es he secr npl ex, .10 F
the GepHs Ghe Yrcapre o T 40 GsCREEh el AT Al PHE rbadtion. The

dlse\é@é @nhye@@vafe‘arl@f&g o? @Ibreya' Péptid€ %ﬁr&ﬁfcﬂoﬂndﬁ@dbﬁ&ﬁldfi‘inﬂ/ 8E brain is

fications) of e y-secretase conpl ex of
typlaadlymalzmmmr sfdeycatd @Alh) aencbral @mmléarpgl@aér}amwﬁl-hdmn dementia,
certai.n lines and the

pr
derrEpl by Gy S G TR TS a TN Rt he i nvent i on

m ght be studied. 15 Mutated fornms of the

interactor(s) used can either be nutated forns which

have been described in certain animals, preferably
As wepdrherain, tho e edaementi] y intandad torefertoaaleprocesses, wherein there

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

does not necessarily indicate a total elimination of all symptoms.

As used herein, the term “clevated level of AB42-production” refers to a condition in
which the rate of production of AB42-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.
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forms which have not previously been described in said
animals. Modifications of the interactors of the
w@2@eaessnse conpl ex i nclude both any 20 physPGI/0§t00A066951
nodi fication of said interactors and ot her
nodi fi cati ons which have been described as
nodi fi cations of proteins in a biological system
Exanpl es of such nodifications include, but are not
Ond advahtagde tod thag tyrapsuyidator anpart phdspdoonpouatds ofithe present invention
renyl ation, ation and farnesylation. 25
g?ﬁﬁmgmcgﬁéﬁgé%ﬁgﬁﬁﬁ§accordlng to the invention
can be used for the preparation of a nedicanment for
t he nodul ati on of y-secretase activity. The invention
further relates to the use of said conpounds for the
Furtheepare athcomvehtien r8@taveth cambatmdcontidahecanyuhs{tmni oompfising a
retase activit 30 WO 007/ 24351
comBeSREASO0 5 BE0S I eBiohd BT Ay TG 7S YTiSker ot ase
can be nodul ated in different ways, i.e. resulting in
different profiles of the various Al3-peptides. Uses
of a conpound for the nodul ati on of y-secretase
In adlrﬁﬁmw erelndimenig they invaiéion eméxesi o al pharmacewicak icomposition

§m§C?{ F%mp ggla%cggp(fn}%g teﬁs)er gducte?ﬁ %rag 1>r(tt%];ee HVI’[% an inert carrier,

whefr@samui@tﬂ ARerd £ pRdrachsichioaaderf urt her  bel ow. The
invention further relates to the use of the conpounds
according to the invention for 15 the treatnment of a
di sease associated with an el evated | evel of

Theﬁ%ﬁrﬁz Qﬁ%?“? QMo daTEiﬁuerﬂ' t""é;kﬂ%lgﬁte%?tg%ﬁiﬁleee%/rﬁgfv%ﬁifch the

e production a
cornpsund yspzltdi’mlnis}erékl z E&élﬂplﬁarslachlﬁleﬂS@n(iékD)can be rs&billealiquids such as
I0|d anglo pathy, multi-infarct denenti denenti a

watgu @M iodls; wglusingythgse S npRtEhem.panimel; a‘{ﬂggta]gb or synthetic origin,

including but not limited to peanut oil, soybean oil, mineral oil, sesame oil and the like.
Water is a preferred carrier when the pharmaceutical composition is administered orally.
Saline and aqueous dextrose are preferred carriers when the pharmaceutical composition
is administered intravenously. Saline solutions and aqueous dextrose and glycerol
solutions are preferably employed as liquid carriers for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose, sucrose, gelatine, malt, rice,
flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride,
dried skim milk, glycerol, propylene, glycol, water, cthanol and the like. The
composition, if desired, can also contain minor amounts of wetting or emulsifying agents,
or pH buffering agents. These compositions can take the form of solutions, suspensions,
emulsions, tablets, pills, capsules, powders, sustained-release formulations and the like.
The composition can be formulated as a suppository, with traditional binders and carriers
such as triglycerides. Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical

carriers are described in "Remington's Pharmaceutical Sciences” by E.W. Martin. Such
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20 As used herein, the term"treatnent” is intended to
refer to all processes, wherein there nay be a

W@ L@wileu3s1 i nterrupting, arresting, or stoppi ngPOf/UB1WE7/066951
progressi on of a disease, but does not necessarily
indicate a total elimnation of all synptons. As used
herein, the term"elevated | evel of AB42-production”
refers to a condition in which the rate of production

conpbsiABd2wbgintde aitkerapaniedbecfatiec timoant ofWier adrhpound, preferably

. increase in 25 the pr.ocessing of. APP or, preferab
in pppip fars tQusther aiHich PYBRIG HISARY OF coThiST M BtgorPBiC ghe form for
proﬁé? CadiRh&HRER | t@?tﬂes paft&dt € asl_qu %{ﬁm‘le@ioﬁ omsild | @@t i i¥fde of
the APP-processing profile in conparison to the
admapibtatioppe APP and non- pat hol ogi cal situation. As
outlined above, such an el evated AB42-|evel is a
hal | mark of patients devel oping or 30 suffering from
Al zhei mer's di sease. 31 WD 2007/ 124351

FurfRerfthd#S2 Q7 1BREASH rehitd® adviikage B HBFark@P NS oRipound

a part of the conpounds of the present invention may
accqridmgitp thehaventienhanced CNS- penetration. Furthernore the
invention relates to a pharnmaceutical conposition
In oneembbdimeyt for tiopgeparatbractocanpryntl @actdréing ny értpiresent mvention,
Jmxtyre with an inert carrjer, 10 In a preferred .
a dl@m@ﬂumhe?@ﬁ &2n _%‘i_‘?f“’ieg ithet g glgohp! %_ﬁwrpaesgaf? pln alkali
met&OTRASHE, T Bfhical9MREdiGN GydrifQMRPUNdARALT dhBHc t QITdHe such as
invéntionin a mxture Wth an inert carrier, where
tetrahyidebfimaar {The graduet cansbearqarealrmdle e guitabdd melwnrd asid dgrbratie such
term"carrier” refers,to di I uent , adj uvant . .
as il i terighury bR vl eerui B e Bh b kel etal hydride,
typie&l i $Hdsire hedkideSueha plan HBI@(%QUp@@lllyQt&fob})@flﬁali@a,rpréﬁrably copper
sterile liquids, such as water and oils, including

bromiflsse Fyrthgettregiretivg ina A nasidic \sodeenpsiueh ois  agatichegid cat elevated

i ol udi g ‘ Ut OLL.

B S R LT BB coud

a bahahie racidsuralep fref eiricgdo Caonditiins \Maewn tth ehgsb akited éuthiccat for such
conposition is admnistered orally.

Suzukingoupling, typ%cally ursnlng solvents such as ¥,2-dimethoxyethane and water, an

alkali metal carbonate such as potassium carbonate, and a palladium compound such as

tetrakis(triphenylphosphine)palladium (0).

Removal of the benzyl ether protecting 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.

The resultant hydroxy compound can be converted to a triflate using, e.g.,
trifluoromethanesulphonic anhydride, an organic base such as pyridine and in a suitable
solvent such as dichloromethane. This triflate can then be coupled to a boronic acid
under the variety of conditions known to those skilled in the art for such Suzuki coupling,

typically using solvents such as 1,2-dimethoxyethane and water, an alkali metal carbonate
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20 Saline and aqueous dextrose are preferred carriers
when t he pharmaceutical conposition is admnistered
wo ndorarsapus| y. Saline sol utions and aqueous dRPRI/DSHE7/066951
and glycerol solutions are preferably enpl oyed as
liquid carriers for injectable solutions. Suitable
phar maceuti cal excipients include starch, glucose,
| act ose, sucrose, gelatine, malt, rice, flour, chalk,
suclsi &3 gmtgsium sadbanatest eat at epalighipoer @mpomnds sedr aitse bis(tri-tert-
chl r|de 25 dried skimmlk, glycerol,

| c, som
‘MWHS%ﬁymgﬁ@a %LV@& ) water, ethanol and the Iike. The

conposition, if deS|red "can al so _contain m nor

If reqpstor e aribbemt icagposylieneidseany bnglkdpsed by tregfmpnd in a suitable
aprég#f Jsog‘felnp G AIRNERan Epo%ﬁrecmcx%ﬁp Q %{1 ttéb%] %as%asﬂctﬁ) %b & 1}1&&1 e{l?ilgi]mde,

ons, suspensi on I ons et's
typicalpsuDAas ancpmwppmprlsta%meﬂadt su&hlﬂamﬂewttm @tpwang =::4[0)
the like. The conposition can be fornulated as a

CorSVURRASHit HeYostahith thé haidi danoBakiokd ﬁ‘ﬁﬁ‘% 8 BR6 sGEH bé 8h 21D metal
such as triglycerides. Oral formulation can include

hydepaded dypicelly spéinm Sudtaxals inpHer nisseneei efalvatpr safels oder suitable
smﬂg¥§séﬁhsaﬂ§% ose, starch, magnesium stearate, sodium
Harlne cel | ul ose, nagnesiun1carbonate etc.

| e f SUI ceutica carriers_ are
In a@@@@”? gdimens ﬁfﬁ?%@%@ﬁ%ﬁ%&@?wm%% REgOVERed to a
bis- %ﬁﬁlte VRIng! Bg tﬁ@lﬁbron%%ha\ﬁglﬁﬂ%ﬁcl%ﬁﬁyﬁndo C%U&?g(a%/ BARORh as
COHDOSItIOﬂS will contain a therapeutical
pyrigfrfeeatdi inea ampabie S@Wemth?ewh ewpbdnonstiener aTi11§/ tmﬁhate can then be
d for le a

couBlih o & POBRENY WRRFUGhuibrad PP blob SR pF BRtpte Kited n the ar

for 36¢H Busiki %du@ﬂn% , OrypiaellP akin@ Ndolvehie siddr ﬁ@'l@tdlﬁ{éﬂfo&%ﬂhﬁhe and
suit the node adm nistration. 10 Furthernore, the

watgt gie Alkhb Mot IcatbeBate Susheasioirssiupy carbrmajss anshi Atliagine feompound
tion. |
sud?%%@%#ﬁqﬁ?ﬁﬁgﬁ%@ﬁﬁﬁné p§@§¥ﬁ egflgncongoaﬂg accordi ng

1 @i o dfPioh <BHaHS Reid) Sionbs ofii Vo Sy BOLAGE oy & apitable
apréckedlivent SEhads t@ﬂ&i{ydﬁﬁurahy\ﬁlﬂp @'shﬂab'i@ghéér@u@h( d§ bdfetall Alk@amide,

sui tabl e aprotic sol vent such
typically LDA, and the appropriate halide at a sultable temperature, typically -78°C

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

solvents such as ethanol.

In another embodiment a dihydroxybenzonitrile can be converted to a bis-triflate using eg
trifluoromethanesulphonic anhydride, an organic base such as pyridine and in a suitable
solvent such as dichloromethane. This triflate can then be coupled to a boronic acid
under the variety of conditions known to those skilled in the art for such Suzuki coupling,
typically using solvents such as 1,2-dimethoxyethane and water, an alkali metal carbonate
such as potassium carbonate, and a palladium compound such as bis(tri-tert-

butylphosphine)palladium (0).
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15 tetrahydrofuran. The product can be treated with a

suitable mal onic acid derivative, such as malonic
wa@eood/ 12436t - but yl ester ethyl ester in the prespOESmN7/066951

an al kali netal hydride, typically sodium hydride and

a netal halide, typically a copper halide, preferably

copper bromde. Further treatnent in an acidic

sol vent such as acetic acid at elevated tenperature
Hydvolgvis dé¢'sha nizakeztpl theyechl comophenyd asiegiacbacisdcleas an.alkali metal

Thi.s can. be couypl e 0 20 a horonic acid under th :
hydipide PRI SAAEY gﬁ@f%&ﬁsm i PHOSKCsKG Meky 4 pigr suitable
solvRhfs shO asSifdhol AUANGkedGOMPLRge. tYPI cal Iy using

sol vents such as 1, 2-di net hoxyet hane and water, an

Alteg%}]%fygiyptg? :;ngt 'leC%nb@en@‘otn%e@&f;{écfﬂ%targggl@§§ itfégi]n?e% Qgtﬂaatnealkali metal

I 'um conpoun
azideetypidllg 6dditpheilel ahaapbhive) pdldcadtium {Bnonkanthialidednd in a
t he benzyl ether rotecting group can be achi eved

suitpiie 8QIVETH suchas fn clegated {FANRSTEHE: known to t hose

skilled in the art for such deprotections, typically '
Whers¢erapaundp af thadinention aegl nreducsd eh ragemagssthesicl can basengmted into

.char |0 L tabl e vent .Sy et hanel , and ..
el R0 Ber B Baes AR BT EG kA tE bt UG By e
HPIcOplaumd can be converted to a triflate using, e.g.

trifl uoronmet hanesul phoni ¢ anhydri de, an organi c base

such as pyridine and in a suitable 30 solvent such as

di chl oronet hane. This triflate can then be coupled to

Fog R BT B R Hcamen

contpyigingahd stepssafng sol vents such as 1, 2-di net hoxyet hane
and water, an alkali netal carbonate 33 WO

a) pPRiingd 2 4S@poln(dldcbiidRy 16 AR6P0dntion such as potassi um

carbonat e, and a pal I'adi um conpound such as
b) fOmAlIiddn Jr&lthedi@ithohk BORSRAM %)cpfaln& dhym (0). If
) requ%rg’ theefrlﬁﬁéngﬁ caﬁgbxy iéﬁ%c?d can be
al kyl ated by treatnent in a suitable aprotic solvent

such as tetrahydrofuran with a suitable base such as a
LTRSS G SRLL S e,
optionally in combination with other pharmaceutically active compounds are suitable to
treat or prevent Alzheimer’s disease or the symptoms thercof. 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
pharmaceuticals by themselves, in mixtures with one anther or in the form of

pharmaceutical preparations.
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10 Conversion of the ester to the acid can be done

usi ng a base such as an alkali netal hydroxide,
wo y@raad3by sodi um hydroxide in the presence of P@EUB2007/066951

and other suitable solvents such as ethanol. In

anot her enbodi nent a di hydr oxyphenyl acetic acid

derivative can be converted to a bis-triflate using

eg trifluoronet hanesul phoni ¢ anhydri de, an organic
Varlvas elecBuakh sgstemi Brpinove aed aod be nsal ®uadnainiséer sotangmtund of the
. such as dichloronethane. This triflate can then be
invendgp feg the tigatesng AfcAkBrING fadiscash ety i the ymedulation of the v-

s - - a .
soor G000 e g RO p bR pctShick Aot ol e hld mlcRloaBHAR:

1, 2 di net hoxyet haneg and ter . an al kali t.al S
if e A RY SRRy A8 s Seur s SRR B TR Db it
advERARAUN D seBE M dESr modify methods of administration in such a way as to allow

bis(tri-;ert-butylphosphine%galIadiun](O). 20 If
the plegipap@dicerempoppdhngrpssche blorgHbrain deirgr.can be

al kyl ated by treatnent in a suitable aprotic solvent

such as tetrahydrofuran with a suitable base such as a

nmetal al kylami de, typically LDA, and the appropriate
Methalld d€ iafroducsion tiaklhge, t QAPEE addtr Emitéd pd,C AltdadermdB Cintramuscular,
. Conversjon of the ester to the acid can be done using
intrgpepiangals RV eROUS SURFR NGO UpdRtEINasH yetidiiplg and prahiauiss) v

sodi um hydroxide in the presence of water and other

suitable 25 solvents such as ethanol. In another

enbodi nent a di hydroxybenzonitrile can be converted to
Theacolmippuhds fbabe adsiimigiered byt anyf donocraen trbatoefou lepiraplicdy infusion,

anhydri de, .an organi ¢ base such as pyridine and in
by G iSO &1 8baRD I LHOUD BRI B U PEURICO T ings and may be
adnfifib EHAL AR ilPAnGSiGRURLRAaLR A BTN ¢ acid  under

e variety o#'conditlo s khown t ose skilled in
the art for such Suzuki coupling, 30 typically using
sol vents such as 1, 2-di net hoxyet hane and water, an

T T i T
phaﬁﬁécﬁéh@m%@ﬂ%ﬁﬁ)iﬁﬁé beeidumveRon o VMR 280%1 1RARRE system by any

PCT/ US2007/ 066951
suitable route, including intraventricular and intrathecal injection; intraventricular

injection may be facilitated by an intraventricular catheter, for example, attached to a
reservoir, such as an Ommaya reservoir. Pulmonary administration can also be
employed, 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; Treat et al. (1989) Liposomes in the
Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler, eds., Liss, New

York, 353; Lopez-Berestein, ibid., 317)
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5 Hydrolysis of the nitrile to the acid can be done
usi ng a base such as an al kali netal hydroxide,

wo y@raad3by sodi um hydroxide in the presence of P@EUB2007/066951
and ot her suitable solvents such as ethanol at
el evated tenperature. Alternatively the nitrile can be
converted to a tetrazole by treatnent with an al kal
netal azide, typically sodium azide, an anmoni um

In yealandthes lfmi’n)od'ﬁnalm‘rlhni compoinhd raad dodaddi\ieredavial@ conlirdléddl eelease

R S RSl b, S e SRSl e

Blohﬂ%&SEnogC aq, @@1 saRawaled Hl. n(<t1980)t ttlﬁgérty%@a%? RSk QNal (1989) N.
S known to those skill he art, typicall

EngbyJ.uledg3al.chi4al In Hﬁtb_thterccmbcpmmenﬁ pelyhdrar metasials h@ be used

R 2R WS M ha T Repe ot S CRER R A ot ot

(198D RAIABE 22¢ 90 ADRENd & Al h(e98 VAR, Nrdd) 25, 5 Mgk ardret Of (1989)
a medi cament containing said compound. 20 The

J. Newiopargnd$s, &x0ohdyeigenother isebpdipeant.i pondradled Helepse system can be

plac%gﬁ%gpo%ﬁﬂ}t% 6f k{ %hgr?iﬁ ql%th%gfgtngglé{ bra p{hlug P%lu r¥ng &ﬂy a fraction

of Kh@ﬁmtdaﬁds e (8¢l t@dﬂd@oﬁ 019&4[ gaf Wdlcpﬂ EHgﬂtcatlons of Controlled

i mer' s di sease or th %%Pgapns t hereof. Such
Rel%a. svp@né(p 2ebhodibe qomrplh ShesIca-aEn AiRseryin the review

by%%l%gr;%%y?tsc C@g@g,yll ol i nesterase inhibitors (e.g

acrine, antam ne, R vastigm n), NI\/DA
antagoni sts (e.g. 25 Memantine) PDE4 inhibitors (e.qg.
Ariflo) or any other drug known to a person skilled in

In oégegégéélegt%{?tcgp%%w&e Lo I{A{rag %glaglalqes&%\tllggt é\lp%rhsglil nEirllleg in the art will

alsoCORsRBE RERds bONRRIW RS GEHIRiRUER c 8RS SAELDBS f6€otller known Anti-
simvastatin). These conmpounds can be admnistered to

Alzbgimgrdsigspref erably to manmal s, and in particul ar
humans, as pharnmaceuticals by thenselves, in m xtures
Forwkérhplenariagyitnepézil andt OegnkofThicohie (aBhicptyduvhotis@tdrageahhibitors)
parations. 35
are F%)eleng taken orally, Axura/Memantine (an NMDA-receptor antagonist) has been

launched both as tablets/liquid and as an i.v.-solution.

Furthermore, the skilled person in the art will take into account the available data with
respect to routes of administration of members of the NSAID-family in clinical trials and

other studies investigating their effect on Alzheimer’s disease.

In order to select the appropriate dosage, the person skilled in the art will choose a dosage
which has been shown to be not toxic in preclinical and/or clinical studies and which can

be in accordance with the values given beforehand, or which may deviate from these.

The precise dose to be employed in the formulation will also depend on the route of
administration, and the secriousness of the disease or disorder, and should be decided
according to the judgment of the practitioner and each patient's circumstances. However,

suitable dosage ranges for intravenous administration are generally about 20-500
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WD 2007/ 124351 PCT/ US2007/ 066951 5 Various delivery

systens are known and can be used to adm nister a
waeoeospoee3dl of the invention for the treatnent oPCT/US2007/066951

Al zhei ner's di sease or for the nodul ati on of the y-

secretase activity, e.g. encapsulation in |iposones,

m croparticles, and m crocapsules: If not delivered

directly to the central nervous system preferably the
rnichfwzims of tctive coatpoand pgekiltsprio bﬂdy eatighan Cﬂudtﬁblﬁmidiséﬁge ranges for

of admnistratjon in s as to al
mt%S% r?ginﬂﬂléﬁrﬁ%]e‘i‘fﬁgég?mh}s ﬂb%li}r{bbj b al@f%@%dsi Weight o 1 my/kg body
weilhtoathrRFiad Host%@rrﬁdye(;e eMabHala Rim Bl RIMEE 0RrvENGEHAR: from in

ut are not limted to, intradermal, intranuscular,
‘wnmntmap@km@dﬂeeﬁsymmn$avenous subcut aneous,
i ntranasal, epidural, and oral routes. 15 The
conmpounds may be adm ni stered by any conveni ent route,
for exanple by infusion, by bolus injection, by

An %Qétﬁﬁ]l@fry ARt RS i§Rhd fﬁ%hé hlcoﬁlo[wac oeMh af’[%QQ%* béﬁtﬁhﬁﬁlg an
nd may be admnistered to ether Wi th ot her

AP%%kf@gnc\aﬂth yheadwhle naatinns | 97 VLS. dorr gafeeenge [sec ¢.g. patent
US%%mnd ﬁtmﬁlo Qf %0(1 §9 gngel ?é bnd 8o .k?fawa?asoag%%i E‘ e(5801) J.

iI'ntroduce } RASGT Ca conpagsitions

Neurésee 2| 372, lmatlmsohgzet 9:1e(11t9|98} AREU VRUtISo1 Sy, 807; Hyizaﬂyet al. (1997) J.
suitabl e route I ncluding intraventricul ar

Neurppatha! pgem INepr]l €3 D6 Labitan &4 éhﬁ?rqoéthvrobml}J%&mg et Gy

be facilitated by an intraventricul ar catheter, for '
Subet)aamildeta ﬁwmw@h@dl stodigs arcesverlghde tq tlsmkhileaispeawn@nthq art which

ervoir adn1n on _can a
ore GRG0 4R PG kB oRisTich Tl GPPEP B EREE or tggchosen
thmﬁgﬁmwh@;h@ﬂ mnth an aerosolizing 25 agent. In another
enbodi nent, the conpound can be delivered in a

The\f@fﬁ{ ‘ql&a éuﬁcﬁ?fretffe%eaarmd%nt”l a!s ) lﬂ@&lﬂ? fha£ é!rggtgl)t of active

i
SC|ence 527; Treat et a ég LI posones in
comtphrend ditpbrapcegical érg‘eetthatcedlsltﬂhs bw@gl@hdr 1@adicieal response ina

s g BUS g FUEBH 1 151 T Py e SO s il
docBEdf HRGQDAIRBORRIER includes alleviation of the symptoms of the discase or
disorder being treated.

Wherein the present invention is directed to co-therapy or combination therapy,
comprising administration of one or more compound(s) “therapeutically effective
amount” shall mean that amount of the combination of agents taken together so that the
combined effect elicits the desired biological or medicinal response. Further, it will be
recognized by one skilled in the art that in the case of co-therapy the amount of each
component of the combination if used by itself may or may not be a therapeutically
effective amount.

Numerous studies have been published in which the effects of molecules on the v-
secretase activity are described. Exemplary studies are Lim et al. (2001) Neurobiol.
Aging 22, 983; Lim et al. (2000) J Neurosci. 20, 5709; Weggen et al. (2001) Nature 414,
212; Eriksen et al. (2003) J Clin Invest. 112, 440; Yan et al. (2003) J Neurosci. 23, 7504.
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5 In yet another enbodi nent, the conpound can be
delivered via a controlled rel ease system In one
weniode4sent , a punp may be used (Sefton (1987)PCRIS2007/066951
Crit. Ref. Bioned. Eng. 14, 201; Buchwald et al.
(1980) Surgery 88, 507; Saudek et al. (1989) N. Engl.
J. Med. 321, 574). In another enbodi nent, polyneric
mat eri al s can be used (Ranger and Peppas (1983)
As WMad horoird, unlSss oth&ewise ded, onoterm ClseltedX8rm’6dhalllrecan thdt the

con%:qpll_u} T%é}%é-sggtsl)nfggi‘rg g\%l?cl}z_é,sﬁ%’ 12?[8{&0%] a{nly?s%ggtg}lg‘lu\rje \gvil’[ﬁ %ggther
conﬁ*‘%ﬂﬁ&@*‘ :'s&vet% %i/stgé%)f -bidl@gi&ﬁ en gk, embodi nent, a

controlled rel ease systemcan be placed in proximty
of the therapeutic target, i.e., the brain, thus
As ysed lirreith gnlsad gtherviscarated the tefm { sibstppgalbniure Gasss shal gean that

v BP0 8y O LS8l RRL L B0, SN SHLSH,

prefepdlyelrss thiealsbus C uwssle gercent] merd @edcebly, 1&s iyanLaboged.5 mole
(1990, Science 249 1527%. In order to select an

percgBh st Pigfeaa iz icwtthamhont A4 maglf prrcerthe person skil |l ed
inthe art will also consider routes of
adm ni stration which have been sel ected for other

As kyed WwareAn unlesPbth bravi sremotett, tigesterr? Osubstanealgnipéeof a corresponding

i cept / Donepezi| and nex/ Tagri.ne I
st o5 HOT B Cetea S P Bt of Syl g that mole
per@hBbt the cAN¥pBANREBIN foRS(s) ANt € 68R 100 ForBM AQPRIISS khan
has been | aunched both as tablets/liquid and as an
about, ymokgientant prefEablyHessithareabouh2 nei¢ pérecht pmorsamcficrabiyn éess

t will take int t i | abl.e data with

tharf oyt s € sk e MR B LS BB RO Y DR Reshl e
NSAI D-fanily .i linical,trial d . 25 ot t udi

The b ctagpselthecp st e bR sudngrisaro gt a8 ot

inteffeRbaLith hefleBGtentROFARPGIORLIAL £tRAS 3P he dchfe ﬂl%f&i@éhts. Such
skilled in the art will choose a dosage which has

prepseaions hgwnovtgnchiecandain phaimaceyiiophe e¢deniablel coapantigrions of salts,
o ol : ‘ . s ¢ h
worf P& U BLra 5P B b RGP BEGP SR

agefitbese. 30 The precise dose to be enployed in the
formulation will also depend on the route of
adm ni stration, and the seriousness of the di sease or
di sorder, and shoul d be deci ded

General Synthetic Description
The following general description is for illustrative purposes only and is in no way meant

to limit the invention.

Compounds of Formula I wherein X, R', R% RY, RY, R, and R are defined as in
Formula I, and Y is CO,H, may be obtained by hydrolysis of ester II under standard
acidic or basic hydrolysis conditions, including reaction with NaOH, at room
temperature, for several hours, in an appropriate solvent mixture, such as water,
tetrahydrofuran (THF), and methanol. For illustrative purposes, ester Il is shown with X
as CHR’, but those skilled in the art will recognize that ester hydrolysis will work for all

X as defined in Formula I.
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according to the judgnent of the practitioner and each
patient's circunstances. However, suitable dosage
WO amgas3for i ntravenous adm ni stration are genkCHEIUB3007/066951
about 20-500 37 WD 2007/124351 PCT/ US2007/066951 5
m crograns of active conpound per kil ogram body
wei ght. Suitabl e dosage ranges for intranasa
adm ni stration are generally about 0.01 ng/kg body
wei ght to 1 n@/kg body weight. Ekfective doses may be
extrapoth rom dose-responsgzelrves dgsived fromin
vitro o 1 podek test §§s{e 5. 10 A e§§nplary
ani mal no e N!ﬁ-tf%nsgenlc YousSe ~hgAS576"
contalnlng an ARB695-form wi th t he epnut at i on
KM670/ 671NL. For |reference see e.g. patent US5877399
and Hsiao et 996) Science 274, _-99 and al so
Kawar abayahsfR T 20%1) J. Neur o 24:R'872;
Fraut schy et al.~{@998) Am J. Patho \R152 307;
Irizarry et al. (1997) J. Neuropathol.” Exp. Neurol.
56, 965; Lehman et al. (2003) Neurobjol. Aging 24,
645. 15 Substantial data from several studies are
CorRycini APy b0 obfAficd lB'ylcloﬁllg i@eAcdrihdulg 184 br I’Iﬂi &hh aRE/1
instructive to the ed person to select the
borqpp a«u@ of an @ry&j pmagé bbmnateh@tem hodaypicH Suape @Dn«htlons ¢.g. in
reqgi gren, ?}te? her t aII effe(% ve nnqnt"
aqugy L&ié% R NS m BWP “c? of 393 CatboRpS R
Pd(PPh;phardmsut TCahy 8¢ @1@6 obﬂaﬁied @bislideSred dtidn Rif ebapb Rl ITRlor
medi ci nal response in a 20 tissue system aninal or
Illbm%ﬁyktmdﬁomggbg@ﬁdmgg h@mldgyndprrsé@g P g conditions, €.g. in
G
THY & SAHER AR CBmabafd Bla Bl 0F Afkinfd bk P Rackll 6
pheflol 90 theth thidluognictieatadfonithaihediidd (Te,Priasemloromegnané AICM) in
is directed to co-therap ﬁlor combi nat i on therapy,

the BISHBICP oF Pryambei sHPls by et hyrngpe é’ane ©r Infigyme @éﬁwgm(@)obtalned
from ‘iﬂ%er%?&%yto'tfﬁﬁéﬁo\f n;ié &‘%‘ o B8c L R AL LRt

ra
|on o1 adg ents ]taﬁen ‘t'ogether 'so

terng&@iuré (28-15000i méinafsfegc "coﬁbb@ﬂd BIbtdag bd@Sstaid under mild
i ol ogi cal or nedicinal response. Further, it will be
conditions by treatment of the corresponding triflates Illc with plnacolborane in dioxane

in the presence of triethylamine catalyzed with PdCl; to give an aryl pinacolboronate
ester which is then were treated with copper (II) halide in the methanol-water procedure
described by Nesmejanow et al. (Chem Ber. 1960, 2729). Alternatively, compound I1Ib
where Q is iodine can be obtained by reacting the aforementioned pinacolboronate ester
with Nal in aqueous THF in the presence of chloramines-T, as described by J. W.

Huffman et. al.(Synthesis , 2005, 547).

Compound Illc may be prepared by debenzylation of compound IV by hydrogenation in
alcohol, e.g. MeOH or EtOH in the presence of Pd-C. Debenzylation can also be
achieved with other methods, such as BBr; in DCM, NaCN in DMSO/ 120-200 °C or
LiCN in DMF/ 120-200 °C.
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recogni zed by one skilled in the art that in the case
of co-therapy the anount of each conponent of the
wa@oosiizgsi on i f used by itself may or nmay not BPET/ES2007/066951
therapeutically effective amount. 30 Nunerous studies
have been published in which the effects of nol ecul es
on the y- secretase activity are described. Exenplary
studies are Limet al. (2001) Neur obi ol . Aging 22,
983; Limet al. (200R) J Neurosci. 20, 5709; Wggen et
al . (2001) Nagure 41 ®12; FEriksen et al. (2003) J
din Invest. 11 20° Yadlkét al . (2003) J Neurosc
23, 7504. 38 07/Q24351 PCT/USZOO7/066951 5 As
used herein, unless othermns hefgifed, e term
"isol ated fornt | ,cmean to§m§ @ -gypmgnd i s
present in aR @mﬁch IS SEDPRL }qoh1any solid
m xture with ano compound s) sol vent system or

bi ol ogi cal enV|ronnent As used herein, unless

ot herwi se noted, tHe tern1"substant|ally pure base"

shall nean that 10 the nole percent of inpurities i
Corpppand kY| mew e B@@érqufrqr% gléw{aﬁaﬁ oh gRIBpouRdny Wéthp?éth%reaﬁltaﬂ(ﬂ or
alke%??lﬁﬁ{dggr ﬁé’a § of ¢ n g{;ltnzT P lo? am&%gfroélgggfvgnt with a base,
e.g. ;biltlaﬁmr‘tamrysmdtlgdslw)”mnida,tmdturr[)bﬂ.(tnnhﬁhyieﬂyi}a amnideAsr luhmmh

her e unl ess otherw se noted, the t

dllSOI%TGB%lﬁ%lH’cei a7 °¢ r tolowed By thsraddition .aﬁglectﬁfsplg& g.g- an alkyl or
bed th d of
e e R T o ' "Dercent of the

corresponding salt form(s) in the isolated base of
formula (1) is less than about 5 nole percent,
preferably | ess than about 2 nol e percent, nore
preferably, |ess B nol e percent, nost
preferably | ess tha ole, pe cent. The term
"pharmaceuti cal |y accept ab medns &Yhon-toxic
material that does not 20 Ferf@re with the

ef fectiveness of the biological activity of the active
i ngredi ents. Such prepa i gns.Jmay routinely contain
pharmaceutical ly acceptg%ﬁg§pbﬁcentratlons of salts,
buf fering agents, preservati s, conpatible carriers

and optionally other therapeutic
\Y,

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
presence of Pd(PPhs).. Similarly, the triflates can be converted to boronate esters under
the conditions described above and then can be coupled with aryl bromides or aryl

chlorides to give compound V.
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agents. 25 General Synthetic Description The follow ng
general description is for illustrative purposes only
w@r@7i1s43sn no way neant to limt the inventi oPCT/US2007/066951
Compounds of Fornmula | wherein X, Rl, R2, R3, R4, RO,
and R10 are defined as in Fornula I, and Y is CO2H,
may be obtai ned by hydrolysis of ester Il under
standard 30 acidic or basic hydrolysis conditions,
including reacti ogPwth NaOH, at roomtenperature, for
several hours, i n appyopriate sglvent mixture, such
as water, tetrahydfofdra aretkyhret hanol . For
illustrative purposes, est Os shown with X as
CHR5, but those skilled in the art will recognize that
ester hydrolysis will wor r all X as defined in
Formula 1. 39 WD 2007/ 1g& 1jP8T7U82007/066951 RRL z
5 R XRI RO 9Y9 a 4 RRO0O I\~ R3 R1I0 R3

I\ 1 R10 RA\'\R4 51 Il Conmpound Il may be
obt ai ned by coupling either \conpound Illa or IIlb wth
an aryl

Intermediate compound VI may be prepared from compound VII with
trifluoromethanesulfonic anhydride in DCM in the presence of one equivalent of pyridine

at 0 °C.

VI

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.

(j\ O OCy,H5
oY

OH

Vil
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boronic acid or an aryl pinacol boronate ester under
typi cal Suzuki conditions, e.g. in aqueous
walremiibsiyet hane (DVE) or THE in the presence PET/ESINUM6951
carbonate and Pd(PPh3)4. Conpound Il nay be al so
obt ai ned coupling reaction of conpound Illa or 10 IllDb
with aryltin brom de or arylzinc brom de under Stille
coupling conditions, e.g. in THE or DVE with
IntcBd ¢dRfrla 3141 caﬁdm‘[easih@rbpdr@d fram rb&ctiobtod B fedihfdrorypiteeyl acetic

.rea t 0 hen Me. with trifluoronetha esulfonlc
am(&ﬁﬁ% ?S&‘é?%or?%e)cn Iy aefﬁ%qh@m%‘e%ﬂebreeén A potgspjgm carbonate
in DNIESERRE @pefn@ll ne such as triethylamne at 0 C

Intermediate Il11b can be obtained fromthe reaction

of phenol Me wth g concentrate of HCl, or HBr, H at

el evated 15 terrpe 25-150 C). Alter natlvely

conmpound I11b can~ke oh red_undeOGsl d  condi ti ons

by treatnment of the corresintrlflates Me with

pi nacol borane in di oxane, IY'the presence of

triethylam ne catal yzZed Wity PdC1l2 to give an aryl

pi nacol boronate ester whith is then were treated with

copper (I1) halide in the gﬁthanol wat er procedure

descri bed by hbsnEJanOMIet aI (Chem Ber. 1960, 2729).
conpoun 0 where is iodine c

Alter tivel n
Corpongid Ghb ahiky cFESLE CLHEPO3Y s BRER T Ea as one of two
r
R e e e A
preselof)f ha ema;ntloaiers(ISXRtehelstucanr) 200b, (S&ﬁil)tiorﬁj)m@uhdwn/bThe pure

enalm%n%élé%) dlpfg ﬁnqyn bey Qﬁ% ‘ﬁg‘i@/ lclgltralé (s)en oa%q%o 1rialnco?1¥18n The

enafi @R CLarf Ib &&b@?lﬂé{e@tﬂ sot@ibnd tiSeuPefof@ing chiral amine
achi eved with oth hods yggch as BBrBQFn NaCN

salts by fonvs@nalizoysetizations. The enntiamprds and b degmay baobiaged

frort %neélél %e‘lég’?u%loﬁ) g}r{htésrgc%%a{teo o6 cgo?rlespo %m% csters usn¥g 111\)’\34158 renzymes c.g.

AmanoAk, Amano lipase PS, Amano lipaseA, Amano lipase M, Amano lipase F-15
Amano lipase G (from Biocatalytics Inc) in aqueous organic solvents , e.g aqueous DMF,

DMSO, t-butylethyl ether or triton X-100 aqueous solutions.

Both enantiomers of compound I may be prepared from chiral syntheses. Compounds la
and Ib may be obtained from the removal of the chiral auxiliary groups from compounds
IXa and IXb respectively with lithium hydroxide in aqueous THF in the presence of
hydrogen peroxide.

43



for Illa, Qis OIf s, Rlo for Illb, Qis C, Br, or |

R4 for Illc, Qis OHR 5 11l Conpound IV may be
w@e@paesdl from al kyl ati on of conpound V with ePCTEs20am066951

al kyl or al kenyl halide. Treatnment of conpound V in

THE or another aprotic solvent wth a base, e.qg.

[ithiumbis(trisnmethylsilyl) am de, sodi um

bis(trismethylsilyl) am de, or |ithium

di i soprapyl am de @t -78 C, fol | owed' by the agidition of

an_gl&¢tr ophi | &5 ézgo an al kyk. of /30 aIkeﬁ&I Ri de,

yi el cenpound | V. "R, Q. ~al k N3 51R
i 0 ;E? ouphd V _may bq$prepa frin1cpnpo nd
VI throug coupl i ng~€adtion wth arypbor
acid under I condi\tigns of aqueous sodi um
carbonat e in the 15 presence "Pd(,PPh3) 4.

Si m | ar Ry t h@qkrlflates can be coﬁ%/'~\dqto boronat e
esters una\Tmfhe condi ti ons descri bed a®ve and then
can be coupl ed h aryl brom des or aryl |ghlorides
to give conpoun . 41

Compounds IXa and IXb may be obtained by coupling compounds Xa or Xb respectively
with an aryl boronic acid or aryl pinacol boronate ester under Suzuki conditions, ¢.g. in
aqueous DME or THF in the presence of sodium carbonate and Pd(PPhs)s. Compounds
IXa and IXb may be also obtained by coupling compounds Xa or Xb respectively with an

10 aryltin bromide or arylzinc bromide under Stille coupling conditions, ¢.g. in THF or

DME with Pd(PPhs),.
B5 © 0
i TfO H
\9/'\'( S\E/R\'(
N AIESY)
Xa Xb

Compounds Xa and Xb may be obtained from reaction of phenols XIa and XIb
respectively with trifluoromethanesulfonic anhydride in DCM in the presence of an

15  amine, such as tricthylamine, at 0 °C.

HO ~ N
10 // D10

3
RY \,\JR R

Xla Xlb
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WD 2007/ 124351 PCT/ US2007/ 066951 O I Ti-, O al kyl
R3\R4 5 V Internedi ate conpound VI may be prepared
wo e@mizeapound VI with trifluoromethanesul f oPCT/US2007/066951
anhydride in DCMin the presence of one equival ent of
pyridine at 0C / \ OO0, alkyl OIf 10 Vv
I nt ermedi ate conpound VII can be prepared from
nono- debenzyl ati on of conpound VIII. Selective
5 nono- debenzyl ati on of conmpound VIII can be achi eved by
treatment with 1.1 equivalents of base, e.g. sodium

Coriydtin@x Kateardl X orhasy 5é p{éﬁ!ﬂ%d %t déenkylat@nhemenpetinds XIla and

nmet hanol solution in the presence of Pd-C catal yst
X1y rrgpectivglirydumregentiiphaea aigehal sohyant, cxs MaQtik ef ELQY, in the
P VIl 42 WD 2007/124351 PCT/ US2007/ 066951 5
pre =, . .
Thternedrate VI11 can be easil y prepared fromreaction
of 3, 5-di hydroxyphenyl acetic acid nmethyl estgr

conmer ci al | bl able) with yl brom dg’arngd-Q
%si um c R%boéat in DVF at m penper a_ur];fié
OCH3 :

e

=
sl R
R \/\)4
R

10

Compounds XIIa and XIIb may be prepared from the alkylation of compounds XIIla 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,

15  followed by the addition of electrophiles, e.g. alkyl halides or alkenyl halides, gives
alkylated compounds XIla and XIIb respectively.

O
0 0
5 Qa1
0 N O N
I WEW .
%
3// R R3C :)_Rm
R \’\J4 \’\R4
R
xllla Xllb

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-benzyl -
20  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
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O OVIII Conpound I has a chiral center a to the
carboxylic group, and can exist as one of two 10
wepanteesers (or a m xture threof, wherein an PCT/US2007/066951

enanti omeri c excess may or may not be present). The
enantiomers la (R enantioner) and Ib (S enantioner)

are shown. The pure enantioners la and Ib nay be
obt ai ned by chiral separation using a chiral col um.

5  basdke. trénayitmorer N-hethyhdodpbolimy tamsedmehgdpiks at edd bilorides

resolutions thra .Qorm ng chjral i.ne lts by
whigh §E‘P Mharcartsd W@?ﬁﬁ? Lﬁlm iS%hg& R&T ahqleliT&-i@r s la and

I b al so~may be obtained 15 fromkinetic resol ution of
t he e of corr ondi §g esters usi | i pase
enzymis; e § Aanon H Amang—q pase PS, 00

l'i paseA, Amang § M AmpRo Vi pase F- 1ﬁNb>rano

i pase G (fromBiocatalytics I§c) in aqueous:organic

sol vents, e.g gqueous DWF, %

or triton X100 depf@ous solutionst B R2 R CH H

R52 ~)1" RNRBQ OR/ O 310R_ i RIOR TR4 4

R lalb 20,Reth enantiomers ofyconpound | ngy, be

pr epar ed fromﬁ}ghi ral syntheses. é\ganpounds I a ang Ib

may..be obtain fromthe renoval of the chiral :
Integagc?lfltle gpgppal;ub gV ]n}agrhe S Fﬁ% nf\a/%rn eft%raﬁ%(ﬁ%ly§1l§<8?compoundV with
basds€f R§EdouY elcyhdsblutioh  d)g. UITORY dF SEOTEIni Aquésiid @eddBanbHolirtibon.

t he presence of

10 Svnthetic Procedures

All reactions were carried out under inert atmosphere unless otherwise stated. NMR
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
15 injection volume of 10ul. Wavelengths were 254 and 210nm. Methods are described

below:

Method | Flow Solvent
Rate

A Iml/min | 0-1.5 min 30-95%MeCN

1.5-4.5min 95% MeCN

4.5-5 min 95%-5% MeCN

20  Abbreviations
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RR R OOR -/ RSO 9/. N9/~ N RORI/ O10 10
waoo7hk4331 R R R3 R 5 I Xa I Xo Conpounds | Xa apdI/UXi®07/066951

may be obt ai ned

by coupling conpounds Xa or Xb

respectively wth an aryl boronic acid or aryl

pi nacol boronat

e ester under Suzuki conditions, e.g.

in aqueous DME or THE in the presence of sodium

Ac carbonate and P
al so obtained b

diA&rni3) 4. Conmpounds |Xa and | Xb may be
y coupling conpounds Xa or Xb

d respectively w
bromi de under S

tho@etlO aryltin bromde or arylzinc
tille coupling conditions, e.g. in THE

OO TFfONTFONJIT O

PCYb R0 R RR| AR R Xa Xb
DME 1,2-dimethoxyethane

DMF N,N-dimethylformamide
DMSO Dimethyl sulfoxide

e.c. enantiomeric excess

eq Equivalents

Et Ethyl

EtOAc ethyl acetate

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
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Conmpounds Xa and Xb may be obtained fromreaction of
phenols Xla and XIb respectively with

wao edo7hiegssonet hanesul foni ¢ anhydride in DCM i n PEEUS2007/066951
presence of an 15 amine, such as triethylamne, at O
C ~ 00 R0~-ORBR HONHON 0 T100 RJ Rlo Rs R
R4 R Xla XIb 44 WO 2007/ 124351 PCT/ US2007/ 066951 5
Conpounds Xla and XIb may be prepared from

q debenzyl ation ofQeampounds Xlla and Xl lb respectively
by hydrogenation in an al cohol solvent, e.g. MeCOH or

RTEtOH 1n the presenss@hePd-C. 5 OO/ II RS GO RO

N31 N O 1-0// rIF RIO R3R34
s Singlet
Sat Saturated
t Triplet
TFA Trifluoroacetic acid
THF Tetrahydrofuran
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R4 RXlla XIlb 10 Conmpounds Xlla and XIlb may be
prepared fromthe al kyl ation of conpounds Xllla and
wXpdorh2438specti vely with an al kyl halide or al Rernys2007/066951
hal i de. Treatnment of conpounds Xlilla and XlilIlb in THE
or other aprotic solvents with bases, e.g. lithium
bi s(trisnmethylsilyl) amde, sodium
bis(trismethylsilyl) am de, or lithium
EXAMBIOBSopyl am de at -78 C, 15 followed by the addition
of electrophiles, e.g. alkyl halides or alkenyl

Exaniple gt;,w_mapmmmbk# atﬂﬂoWﬁQﬂﬁﬁ%lﬁ@th%-?gd,Wi *Mierphenvyl-5°-
r espect Ively

yD-aceticiacid R10 R3 ~.\R4 R ~.\R4 Xl lla XIlIb Conpounds
Xilla and XI11b may be prepared fromthe conmon

Prepanatemmddi-banay k¥ by dibopnglicnagnewi t h ei t her R-i somer of
4- benzyl - oxazol i di n-one XVa or S-isoner of 4-benzyl

BenZQlaQ)éHtZlC(DWth %ﬁnié‘l&wb)syacﬂ\é&ﬂﬁopsww t@@%ﬁiweﬂﬁmn of NaH (4.0 gof a
o Internmediate XIV ma ly be reacted pr
60% puspeisiRd IngRigeipl odnf Q9 aeldp Tu%Foﬁéemlr) ?EH‘P‘HP WWP@ and the

mlxg%%%gﬁ%lgeﬁ %2%@%1 ggsfe fod lh%.éfo}lgﬂl ét i %452 ﬁi!lorobenzene (15.9

g, 6RSmantoy) was pddeidi hke retaotlm xasl sa]mbd/dho@estempemmrd for 12h. Water
was, aéidgcri I(ggreiv‘gfh cP %ghﬁﬁﬁv%%vag%gqﬁ \Q‘@E %dtugeed ]lplgetssrl]llreu nf’he residue

was extracted with iso-hexane (x3) and the combined organic extracts were washed with

NaOH solution (1M aq), water, brine, dried (MgSQO,), filtered and concentrated under
reduced pressure. The residue was purified by flash column chromatography (EtOAc :
petroleum ether) to give 1-benzyloxy-3,5-dibromobenzene as a colourless liquid, 14.7 g
69 % yield. 'H NMR (CDCls) & 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, 53.8mmol) 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 1h before
CuBr (7.7 g, 53.8 mmol) and 1-benzyloxy-3,5-dibromobenzene (9.2 g, 26.9 mmol) were
added. The reaction mixture was heated to reflux for 5h. HCI solution (1M aq, 100 mL)
was carefully added and the mixture was extracted with iso-hexane (x3). The combined
organic extracts were washed with HCI solution (1M aq), water, brine, dried (MgSO,),
filtered and concentrated under reduced pressure. The residue was purified by flash
column chromatography (EtOAc : petroleum ecther) to give, in order of elution, recovered
I-benzyloxy-3,5-dibromobenzene (3.2 g, 9.4 mmol) in 35% yield and 2-(3-benzyloxy-5-
bromo-phenyl)-malonic acid tert-butyl ester ethyl ester (7.2 g, contains 1.4 equivalent

malonic acid tert-butyl ester ethyl ester, 10 mmol) as a colourless liquid in 37% yield.
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Ti- HN HND Rai XIV XVa XVb Internedi ate conpound XV

may be obtained fromester hydrolysis of conpound V
wWowao/1243a5es i n aqueous al cohol sol ution, e.g.PCT/OB2007/066951

NaCH i n aqueous nethanol solution. 10 Synthetic

Procedures Al reactions were carried out under inert

at nosphere unl ess otherwi se stated. NVMR spectra were

obt ai ned on a Bruker dpx400. LCMS was carried out on
2-(GaBerAgyidxgri-bibb@iphemd )mgomic Z@EBAM(hu)yIE‘theCeﬂlﬁl cde6(H2 ghcontains

mm. 3.5 m.cr.on columm for Col u f|.ow was .
14 Faivalem I S Grant Dund Sticy gy st DR et SmOh A e elecial
Ac- (3%’%@ af B&t&f‘ml@ﬂu&ll BE UDRNTNO W Qhas }OMdved under reduced

Wavel engt hs were 254 and 210nm Met hods are descri bed
predseteohe Mesithed Wb pausdl menNa,C@at solutbor (dat @iph add thes miktnre was

R S L O P Sy A A e R e

brinfC dﬂ@@tCM%1 Jouhtel an@%&t@eﬂthalt@d BéM iR cedMRessure to give (3-
1, 2-di et Xet hane N, N- di et hyl f or mam de

benzyloxy 5-bromo-phenyl-)acetic a01d etflyl ester as a yellow liquid yield 6.8 g (97%).

'H NMR (CDCLs) 8 7.44-7.30 (m, 5H), 7.07-7.03 (m, 2H), 6.87-6.84 (m, 1H), 5.03 (s,

2H), 4.15 (q, 2H), 3.54 (s, 2H), 1.26 (t, 3H).

(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-vyl)-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 (MgSQO,), filtered and concentrated
under reduced pressure. The residue was purified by flash column chromatography
(EtOAc : petroleum ether) to give (5-benzyloxy-4’trifluoromethyl-biphenyl-3-yl)-acetic
acid ethyl ester (2.2g) as a colourless gum in 74% yield. '"H NMR (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 (5-hydroxy-4’-trifluoromethyl-biphenyl-3-vl)-acetic acid ethyl ester

To a solution of (5-benzyloxy-4’-trifluoromethyl-biphenyl-3-yl)-acetic acid (2.5 g, 5.5
mmol) in EtOH (50 mL) was added 10% Pd/C (5% wt) and the resultant black suspension
stirred under an atmosphere of H; for 5 hours. The resultant mixture was filtered through

celite and evaporated to dryness. The residue was purified by flash column

50



10

15

20

25

30

DVMSO Di net hyl sul foxide e.e. enantioneric excess eq

Equi valents Et Ethyl EtOAc ethyl acetate g G am h
woiwr/1243PLC hi gh pressure |iquid chromat ogr aphpCT/K21003066951

Pot assi um carbonate 1 Litre LCVMS |iquid chromat ography

- mass spectrometry LDA |ithiumdiisopropylamde M

Molar mMiltiplet Me Methyl mn Mnute Ml Mle

NMR nucl ear magnetic resonance 47 WO 2007/ 124351
chrd?@i6 £iSRIH0 7(Eﬂ659 51 patrof@uar teelherR'I’[o Retvent(5-bpdiokped’ -tisfuoromethyl-

Tri
blphseln?rlg-g- )- acgtaict: acl et y?gsef‘eqr asta Wl{lte soﬁd yield 2.3 g (93 %).

Preparation of (5-trifluoromethanesulfonyloxy-4’-trifluoromethyl-biphenyl-3-yl)-acetic
acid ethyl ester.

Trifluoromethanesulphonic anhydride (570 mg, 2.0 mmol) was added drop wise to a
solution of (5-hydroxy-4’-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester (546 mg,
1.69 mmol) and pyridine (0.41 mL, 5.0 mmol) in DCM (10 mL) at 0 °C. The temperature
was maintained at 0 °C for 15mins before warming to room temperature and the mixture
stirred for 18 hrs. The reaction was diluted with DCM, washed with H,O, Na,COs, dil.
HCI, brine, dried (MgSQO,) and evaporated under reduced pressure to give a yellow oil.
The residue was purified by flash column chromatography (EtOAc : petroleum ether),
yield 695 mg (96 %). 'H NMR (CDCls) 8 7.72 (d, 2H), 7.66 (d, 2H), 7.54 (t, 1H), 7.39 (t,
1H), 7.28 (t, 1H), 4.19 (q, 2H), 3.73 (s, 2H), 1.28 (t, 3H).

Preparation of (4”’-chloro-4-trifluoromethyl-[1.1:3°1""[terphenyl-5’-yl)-acetic _ acid

methyl ester.

A solution of (5-trifluoromethanesulfonyloxy-4’-trifluoromethyl-biphenyl-3-yl)-acetic
acid ethyl ester (100 mg, 0.2 mmol), 4-chlorophenyl boronic acid (41 mg, 0.24 mmol),
K,COs (2 M solution in H,0, 220 uL, 0.4 mmol) in DME (2.0 mL) was heated to 80 °C
in the presence of bis(tri-t-Butylphosphine) palladium (0) (cat) for 2 hrs. The mixture was
cooled to room temperature filtered, diluted with EtOAc, washed with Na,COs, dil HCI,
brine, dried (MgS0O,) and evaporated under reduced pressure to give an off white solid.
The residue was purified by flash column chromatography (EtOAc : petroleum ether), 'H
NMR (CDCls) 8 7.71 (s, 4H), 7.65-7.68 (m, 1H), 7.42 (d, 2H), 7.52-7.48 (m, 2H), 7.36
(d, 2H), 3.77 (s, 2H), 3.74 (s, 3H)

Preparation of (4’’-Chloro-4-trifluoromethyl-[1.1°:3.1°’Jterphenyl-5’-y])-acetic acid.
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TFA Trifluoroacetic acid THE Tetrahydrofuran 5 48 WO

2007/ 124351 PCT/ US2007/ 066951 5 EXAMPLES: Exanple (i)
wee@paessi on of (4"-Chloro-4-trifl uoronethyl - f RCWUS2007/066951

3, 1" 1t erphenyl -5"- yl)-acetic acid Preparation of

1- benzyl oxy- 3, 5- di br onobenzene Benzyl al cohol (9.7 ni,

94 mmol ) was added dropwi se to a suspension of NaH

(4.0 g of a 10 60% suspension in mneral oil, 100
NaQidwsb)ution (Thi, (1M68q)mvps addadoom scater af (ﬁrbaerayhbxyh@henyl 3-yl)-

m Xxt. s stirred at r tenperature.for | h be
acetjc 4ci I%]ilﬂ'ar&?m; @JB% H’e]r:rﬁ(gﬁgzz Tgp@ g mxtare gy j;tnq\gg at room
tem?ggﬁlge fo-lfh@hr qRe b Qonasixalrt Wa%cﬁlﬁﬁedr @ﬁmﬂ@lmﬁt?énu(ﬁx/l aq) and

. Water was added carefully and the T
extrastag ovitht E0Hnded). rTé@u@Emblpﬁtéswn@ eXftestsy wsredweshevba‘mth water,

bring AR DT SR R PR e RedC S TP e elprtes
solidd oovRyield. ™ NMR (@D@ & W@%MH)‘ i7ldse7.68 (AN @'H) J 42 (d 2H),
concentrated under reduced pressure. The resid

7.5p AR f(ingdHpy/ . 36 @s BHE 3l Tnbs, ). é@ﬂ%@rﬁwnﬁﬁtmm.—H)
petrol eum ether) to give
1- benzyl oxy- 3, 5- di br onobbenzene as a col ourless |iquid,
14.7 g 69 %yield. 1H NWR (CDC13) 6 7.45-7.33 (m
In aﬁ lhalodewdFashidB ubily tHd %ppr&prf-h%%r@ﬁc 6B, thehllowin® et Sprepared:
2H). 20 Preparatl on
(3- benzyl oxy- 5- brono- phenyl )-acetic acid ethyl este
Mal oni c acid tent butyl ester ethyl ester (10.2 ni,

IIUI ) Was auucu UI UIJVVI OC l U S US IST©O I'\\ld.l_l
ExafnfleZ § of N&M809% suspensi on in ni n%pﬂetgﬁ egnltﬂﬁﬂl) time
in dioxanpe (200 nlL) at roomtenperature and Hif)
m xture jvas stirred at this tenperature for bef ore
(i1) (4"-Trifluoromethyl-
[1,1%3",1"|terphenyl-5'-yl)-acetic | A 3.3 (M-H 355)
acid (1)
(ii1) (3-Chloro-4"-trifluoromethyl
[1,1%3",1"|terphenyl-5'-yl)-acetic | A 3.5 (M-H 389)
acid (I1I)
(iv) (4-Hydroxy-4"-trifluoromethyl-
[1,13",1"]terphenyl-5'-yl)-acetic | A 2.9 (M-H 372)
acid (IV)

Example (v) Preparation of (4.4''-dichloro-[1.1':3'.1""]terphenvl-5'-yD)-acetic acid

Preparation of (3.5-bis-trifluoromethanesulfonvloxy-phenyl)-acetic acid methyl ester

Trifluoromethanesulphonic anhydride (7.05 g, 25.0 mmol) was added dropwise to a
solution of 3,5-dihydroxyphenyl acetic acid methyl ester (1.80 g, 10.0 mmol) and
pyridine (4.9 mL, 60.0 mmol) in DCM (20 mL) at 0 °C. The temperature was maintained
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25 CuBr (7.7 g, 53.8 mmol) and
1- benzyl oxy- 3, 5-di bronobenzene (9.2 g, 26.9 mMmmvl) were
w@odaed243Fhe reaction m xture was heated to refPCRUSINT/066951
5h. HCl1 solution (1M aq, 100 nL) was carefully added
and the m xture was extracted with iso-hexane (x3).
The conbi ned organic extracts were washed with HCl
solution (1M aq), water, brine, dried (MJSQH4),
at Of 10 fearlethiasn Uefoonwemingtte doemdemperethue et freensdure. stiﬂihé for 18

I due. was rifie | ash 30. col ro ra
o BRSSP B M3y BLATD, B P B e
(M?O@ a‘ﬁﬂ'evﬁﬁ&ﬁ%ﬁ h@er r%d@@eﬁzﬁfleﬁﬁb’e t% ydibbragRhsan ZI%@eremdue was
nmmol) 1 n 35%yield and 2-(3-benzyl oxy- 5-

puritiied iy fl@h]@ n?“uhnr@lrmnatoglaphﬁ (Et€ritc hnetrpleuss etber) ayibid 4.0 g (89 %),

, | yal oni.c acid
}Tﬁgﬁ}&géébfsgéddﬁq%ih ﬁ7d§ﬁ56qyi%ahgﬂﬁf72§&ag%olourless
quid in 37%vyield. 49 WD 2007/ 124351
PCT/U82007/066951 5
2- (3- Benzyl oxy- 5- bronophenyl)nalonlc acid tert-butyl
thyil'-Dasttl Y. i 1 1d vt

mal oni ¢ acid tent- butyl ester ethyl ester, 10 mol)

A sv@stionlbf b %anﬂﬂo@inﬁha@bsul%@ﬂdxﬁl@@eﬁﬂl) a@uhid abﬁl&hettﬁyl &ter (250
reflux for 12h. e AcOH was renoved under reduced

Mg S BIRD); ﬂhéorpﬁléqnah%orﬂ@@ ABLPAA Mtl et m&lejo?z%as lﬁ% M golution
in H2R11. P, 306 bl PZkONGE Bt LA Ak Ehod o Bl Bprecence of

bi ned organic extracts were was
bis(twit- bntylphﬁsp:lnme)qa,allaidlumd(O() B Oy ,4 his| The edxtamjwas cooled to room

emEORO Bga dH i ML S aBetied Wi d LRy dGHGh g dricd

(M@;@ My E%@Hkﬂed’!ﬁb@deg r&iggocgpl(egszu@ to %1%521&"8@ \%ﬁ%géo'ﬂd( g]l"he residue

waslpgrlﬁcgi bg f(agh com-ﬁpm chrolﬁatog:raplm—KEthkc54 p(egolegm) gthir)QéH NMR
(CDgés)égﬁ@ ﬁa@?h”ﬁérﬁdf bt En gl B BHEnHL 3.7 §- HDefi78 (5, 3H.

acid ethyl este (3-Benzyl oxy-5-brono-phenyl)-acetic
acid ethyl ester (2.50 g, 7.2 mmol) was added to a
solution of 4- (trlfluoronethyl)phenyl boroni c acid
nf (8.40-di hihcB3' K Bhenylt5'4y1)-avas RlMag. ) in
DNE (25 nL) Ni t rogen was bubbl ed through the reaction
(4,4n-Bictioeo{ DN";3' 10 totplivuly B S'-{dphevtie a@dﬂﬂrﬂelh@h c¥fr was hydrolysed under
tetrakls(trlphenylphosphlnzgfallam

congiigns previously descfibed to give ( dichloro-[1,1' ,)3',1(”]terphenyl 5! -yl) acetic
acid as a clear oil. '"H NMR (CDCls) 8 7.61-7.63 (m, 1H), 7.54 (d, 4H), 7.45-7.62 (m,

2H), 7.42 (d, 2H), 3.78 (s, 2H), LCMS Method A R.T. 3.5 min

In an analogous fashion, using the appropriate boronic acid, the following were prepared:

Example No | Name LC method retention time
(min)
(vi) [1,13",1"]Terphenyl-5'-yl-acetic A -
acid (VI) '
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20 resultant m xture was heated to 80 C for 4 hours

under inert atnosphere. The reaction mxture was
waldoatizgswi t h water and extracted with Et OAc (RGI/USWB066951

conmbi ned organic extracts were washed with sat.

Na2CO3, brine, dried (MgSO™4), filtered and

concentrated under reduced pressure. The residue was

purified by flash colum chronat ography (EtOAc :

(viipet r ol eupidet"HBis)triflaogimechyl-
(5-benzy| oxy-4'trifluoronethyl -b|phenyl -3-yl)-acetic
25 acid ﬁhi//ﬁ bgfte&he P-oy))-¥stig gl ourl ess ghttin 74%

yield. 1HAMR/(FOCI3) 6 7.59-7.54 (m 2H), F.48-7.30
(m 8H), 7”'? 7°11 (m 2H), 6.9416.91 (m 1H, 5.12

A 10 /I LN 1 nN—7 ¢/ oW LY

<hS, Zry, 2H) 3764 (s, 1 2H), 127 (1, 3H)-
(legreparat @¢OIPYF’§T%

day-4' -t r[1f1 GQI QreBiHaMY - Diyphesut - BAXI ) - aceti c| agi d

et hyl este 0O To a solution of

(5- benzy w@(wﬂ)t rifl uoromethyl - bi phenyl -3-y|)-acetic

acid (2.6 g, 5.5 mml) in EtOH (50 m) was added 10%

(ix)Pd/ C (59 (Jﬁt:a"-laiwdldrcb}él,ﬁ"e%,llll']teamhe b| ack suspens| on
stirred punder an atnosphere of HRAfor 5 hours3.5The

resul t anf nyli Xyt em@scil (IX)ered through celife and
evaporated to dryness. The residpue was purif|ed by

(x) T1ash co W_ngnmlé%ﬁ{ 174351 PCI7USZ0077 066951 5
J

chromato Et OAc : petroleumether) to give
(5- hydr ok 143' t Hiefphan}dP@{yh)yaicetibi bhenyl - 3-yl ) t3detic
aci d et hyl gg*er as a white solid, yield 2.3/ g (93 9.
Pr epar at

(5-trifl mrnnephan%m—ﬁen%ox-y—AéLpi—H—uepmeLhwébi—phi
(Denyl - 3- y| fhAckinehylaci d et hyl ester. 10

Trifluorp a N4+ ( )aﬂ{g e (570 ny, 0 mmol)
was addedﬁgfr% panégdg%?gnﬁa%dso ﬁ? 3% of 32

(5- hydr oxyeid(Xbri f | uor onret hyl - bi phenyl -3-yl )t acetic
acid ethyl ester (546 ng, 1.69 mmol) and pyfidine

(xiif 0- 41 | 4 ODfmAhdxytn DCM (10 nt) at O C. The
tenperatpure was naintained at 0| C for 15m ns before

war i ng 1 b.Faomlcamseylat'vieacstiel 1 Ae mi xture | 3dirred

for 18 hrg reaction was diluted with DCM washed
with Heo| SRE5ELs. di|. 15 HCL, bfine, dried {MSOl)
ﬁnf‘l Q\Iﬁr\ | el f f‘l ||nr~|o IIf‘Qf‘I nrocclir o f ey ﬂl \L o \IQI I OA\AL
urlu oV P T ul. bu MIIM\’I A\ A" AYA YAV | PI oI I Ul U LA Y4 3I \'4 A ybl T OUVV
oi l.

Example (xiii) Preparation of 2-(4.4'"'-Dichloro-[1.1':3'.1"]terphenyl-5'-vI)-

pentanoic acid

Preparation of 2-(4.4"-Dichloro-[1.1":3".1"terphenyl-5'-y])-pentanoic acid methyl ester

A solution of LDA (0.18 mL of 1.8 M in THF, 0.31 mmol) was added dropwise to a
stirred solution of (4,4"-dichloro-[1,1";3",1"Jterphenyl-5'-yl)-acetic acid methyl ester (100
mg, 0.26 mmol) in THF (10 mL) at -78 °C. The reaction mixture was stirred for 30
minutes at -78 °C before iodopropane (0.035 mL, 0.31 mmol) was added dropwise. The

reaction mixture was allowed to warm to room temperature overnight. A saturated
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The residue was purified by flash col um

chromat ography (EtQAc : petroleumether), vyield 695
worgoogasis) . ' H NVR (CDC13) 6 7.72 (d, 2H), 7.6BCT/US2007/066951

2H), 7.54 (t, 1H), 7.39 (t, 1H), 7.28 (t, 1H), 4.19

(g, 2H), 3.73 (s, 2H), 1.28 (t, 3H). 20 Preparation of

(4"-chloro-4-trifluoronethyl-[1,1";

3'1"]terphenyl -5"-Xl)-acetic acid methyl ester. A
aquemiswolwionadf ammonium chloride (10 mL) was carefully added and the residue

Wasel%y‘jtltrloloi{n;e& %eggcgtpr %n(%ég e l OX é}ég}ta_éﬁl&lttflflolg?% r\Evee%Q g)lit_ractepcp with
EtO‘NEDC%)}) 4rg i RRAREE BYdankO n%arsc vr%?é %sﬂéd T Qva;’éf rﬂmk) dried

2 Msolution Tn ,
(Mg(SZ)4Q) fdt.@)red/vasi trememthteousRr @leSed presshlee pilﬂ@sremdee ot pul‘lﬁed by

fas ok, hepRtobr BRGIBIOAE: BRI e Vet 2P e, I oF 1 Nnr

(Cﬁdl&ftfﬁr 60l (t, @Hbuwfﬂ(dmﬁ) ﬁ@é&,zH/ya?h@@d W3 I@@%G@B(m diHy), 2.11-
rine, dried (MySO4 nd ‘evaporat ed under
22% @m,uldﬁdl ﬁBés&Mne 1D, Hi2%d. éki)r(nuﬂﬁ);/\%%é sd)id. The
residue was purified by flash col um chromat ography
Prejfdrit{ohcof:2-(@et "rdittdoms-[@t ey, )" JtefHen WIMRy)GIdekddicticid 71 (s,
4H), 7.65-7.68 (m 1H), 742(d 2H), 7.52-7.48 (m
2-(AANDicKIod&[ 1,39 (lﬁﬂterﬁﬁé)nfy Ypéitanoddheid3méthyl Sster3ths hydrolysed
Preparation of ;y or G- trlfluororrethyl- 1,1';3 1
undm] @@dﬁmﬁwlre\sous jlesatibed to affird 2-(451-Mchipop Ty, I A4 3Hterphenyl-5'-
-5 a/mU\ISZEQC(i) QSOQGIQSrlOﬂ 5 NaCH solution (1 m, 1M aq) was
y %dl ébct ti%n of (5- benzyl oxy- bi phenyl 3- yI)

( , .apd the

AR |V A 2 s L . The

reactr on m xture was d| I uted vvrth HC1 sol utr on (2M aq)
terphenvl-a'yyl)-pentanoig ackd aadyN-2-(4h4''-DielHoras il '3 br gani ¢

extracts were mashed wth water, brine, dried

o agp L reduced
pressure to give colourless 10 solid in 90%yvyield. '"H
NVR (CDC13) 6 7.71 (s, 4H), 7.65-7.68 (m 1H), 7.42

d, 2H), 7.52-7.48 2H), 7.36 (d, 2H), 3.79 (s,.
Thejantiobive Ri2-(5 40isHRrq- 66 i TPy b hhar gt seid  were
sepe{,r%l%ﬁ' oA sH R DE ngﬂﬂ&r 88.51' Ahpr&QoAUfurdf fifled WE 500 grams of

OW ng were prepared
20 micrometer Chiralpak AD [3,5 dlrnethyl phenyl carbamate of amylose (Daicel)] of

packing bed length: 21 cm with ethanol and 0.1 % TFA as the eluent at a flow rate of 80
ml/min at ambient temperature. The first peak off the column at 18.25 min was

designated R* and the 2nd peak at 24.75 min was designated S*.

Example (xvi) Preparation of 4.4''-Dichloro-[1,1':3'.1""|terphenvl-5'-carboxvlic acid

Preparation of 4.4"-Dichloro-[1,1":3'.1"[terphenyl-5'-carbonitrile

4,4"-Dichloro-[1,1';3",1"]terphenyl-5'-carbonitrile was prepared in an analogous fashion
to example 5 replacing 3,5-dihydroxyphenyl acetic acid methyl ester by 3,5-dihydroxy-
benzonitrile. '"H NMR (CDCls) & 7.91 (t, 1H), 7.80 (d, 2H), 7.52-7.52 (m, 4H), 7.45-7.49
(m, 4H).
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Exanpl e No Nanme LC nethod retention time (mn) (ii)
(4"-Trifluoromethyl [1,1;3",1"]terphenyl-5"-yl)-acetic
we2®782434 H 355) acid (I1) (| i) PCT/US2007/066951
(3-Chloro-4"-trifluoronmethyl [1,]
;3" ,1"] terphenyl -5 -yl)-acetic A 3.5 (MH 389) acid
(rrr) (iv) (4-Hydroxy-4"-trifluoronethyl [ 21,1; |';
3"]terphenyl -5 -yl)-acetic A 2.9 (MH 372) acid (IV)
15 Exanmple (v) Preparation of (4,4"-dichloro-[1,1";
3',1"1terphenyl -5 -yl )-acetic acid Preparation of
PrefadatRmifSe4 thichloes-pethanesscnOnyLaxbRREONE) - acet i ¢
acid nmethyl ester Trifluoronethanesul phoni ¢ anhydri de
A s&sg)eﬁ)éorgof 22v 5 Rb) 118, PHAGHe %W‘:’n%@nﬁrﬁe M0 8¢/ G'tlQ‘i’ﬁ}nol) in
- di hydroxyphenyl™ acetic acid nethyl ester (1
EtOd] (llﬁnl() ath a)OIMZlS"/ZOLqp)OrS dilnevyshe@tediat r6m1>0fmrriblll )Thenresultant

DCM (20 L t 0 C ) i,nt i hed 2
brop D97 15 55 1 eeisi (SpeTpAsRIct Wit FR Rl BE st ot
extrR@EQREHVBIONA & OTHeQorp@RIA 1h RIFRLL st idh8d aneh bAke, mﬁ%%) and

stirred for 18 hrs. The Teaction was dil uted

cvapgrsled do i veharHp, wiNEe2008, TeifuratiasCwith eirakE(Qekg geve a beige solid

viell A soar B SREL ILEOREO Rad' Cotlif P By k%4 . 4,
748193'59'@91 g5 QIS MARGY A(IErOAG minpet rol eum et her), yield

g (89 9%, iHNW (CDC13) 6 7.31 (d, 2H), 7.17 (t,
1H) 374(s 3H), 7.73 (s, 2H). 10

Example (xvii) Preparation of 5-(4.4'"-Dichloro-[1.1':3'.1""|terphenyl-5'-y])-1H-

tetrazole

A mixture of 4,4"-Dichloro-[1,1';3',1"]terphenyl-5'-carbonitrile (50 mg, 0.15 mmol),
sodium azide (20 mg, 0.31 mmol) and ammonium chloride (16 mg, 0.31 mmol) in DMF
(1 mL) was heated at 100 °C for 16h. The reaction mixture was acidified with 1M HCl
solution poured into water and extracted with ethyl acetate. The organic layer was
washed with brine, dried (Na,SO,) and the solvent was removed in vacuo to give 5-(4,4"-
dichloro-[1,1";3',1"[terphenyl-5'-yl)-1H-tetrazole yield 36mg (64%) as an off-white solid.
'H NMR (DMSO) 8 7.49 (d, 2H), 7.23 (t, 1H), 7.17 (s br, 1H), 6.96-6.99 (m, 4H), 6.71-
6.74 (m, 4H), LCMS method A R.T. 3.5

Example 1
2-(3,5-Difluoro-4"-trifluoromethyl-[1,1°;3°,1”|terphenyl-5’-yl)-4-methyl-pentanoic

acid
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Preparation of (4,4"-Dichloro-[ 1, |"';3", 1
"lJterphenyl-f-Xl)-acetic acid nethyl este A solution
wW@R007324650i s-trifl uoronet hanesul f onyl oxy- phenyP¢QFa8B07/666951
acid methyl ester (250 ng, 0.56 mmol ), 4-chl orophenyl
boronic acid (219 ng, 1.4 mol ), K2CO3 (2 M sol ution
in H0, 1.1 nm, 2.24 mmol) in DVE (4.0 nL) and heated
to 80 Cin the presence of 15
bFs(trl-t but yl phosphi ne) palladium (0) (cat) for 4
The m xtuyre was cooled to room tenperature
di | uted wi th Et CAc, washed with Na2CO3, dil
OFed (MySO4) and evapor at ed under
J\ure to give an off white solid. The

residu mas purified by flash col utm chromat ography
(Et CAc petroleumether), 1H NVR (CDCl3) 6 7.61 (t,
1H), b (d, 4H), 7.46 (d, 2H), 7.42 (d, 4H), 3,75
(s, 2 3.73 (s, 3H). 20 Preparation of

(4, 4"--Fchloro [1,1';3",1 "]terphenYl -5 -Xl)-acetic
acid (4,4"-Dichl oro- [ 1, 1';3, 1

"]terphenyl -5 -yl)-acetic acid nethyl ester was
hydr ol ysed under conditions previously described to
give (4,4"-dichloro-[1,1

a) ; 3'(3:PBischepadayy-phenyl)-pcetisaacid methyl@stgs a cl ear oil .
1H NVR (CDC13) 6 7.61-7.63 (m 1H), 7.54 (d, 4H),
7.45-7.62 (m 25 2H), 7.42 (d, 2H), 3.78 (s, 2H)

LCVS Method A R T. 3.5 min In an anal ogous fashion,
] g the appropriate boronic acid, the follow ng were
N

r ed: | ®©ONg Nane LC nethod retention tine
(n1n) (vi 1, ; 3, | "] Terphenyl-5"-yl-acetic A
3.1 ) 53 WD 2007/ 124351 PCT/ US2007/ 066951
(V||E::Lh;] Bis-trifluoronmethyl [ 1, 1';3", 1
"lter -5'-yl)-acetic A 3.4

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
resulting reaction mixture was poured into a mixture of 1.5L of ice-water with stirring.
The precipitate was obtained by filtration and washed with heptane successively to
remove benzyl bromide to give the title compounds (123.7g) as a brown solid which was

air dried for the next reaction.

'H-NMR( CDCl3): 8 3.60 ( s, 2H), 3.71( s,3H), 5.05 (s, 4H), 6.60 (s, 3H), 7.35-7.50 (m,
10H); Calcd for C23H2204 (M+H) 363.15, Found 363.

b) 3-Benzyloxy-5-hydroxy-phenyl)-acetic acid ethyl ester
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acid (M) (viii) (4,4"-Difluoro [ 1, 1';3, 1
"]lterphenyl -5 -yl)-acetic A 3.1 acid (V 1) (ix)

w@ 2003/12036chloro-[1,1';3", I"]Jterphe A 3.5 PCT/US2007/066951
nyl-5"-yl)-acetic acid (I1X) (x)
(3,3"-Bis-trifluoronmethyl [ 1, |"';3", 1
"lterphenyl-5"-yl)-acetic A 3.4 acid (X) (xi)
(4,4"-Dimethyl [ 1, |';3", 1 "]Jterphenyl-5"-yl)-acetic
A 3.2 acid (XI) (xii) (4,4"-Dinmethoxy [ 1, 1';3", 1
"]terphenyl -5 -yl)-acetic A 3.1 acid (XIl) 5 Exanple

|||) Preparat|on of 2-(4,4"-Dichloro-8,1';
e O -yl )- pentanoic acid Preparation of
hloro-[1,1';3",1
yl -8 -yl)- pent an0| c acid nethyl ester 10 A
sol utionygf LDA (0.18 nL of 1.8 Min THF, 0.31 nmol)
was adde%l dropwise to a stirred solution of
A s¢ldtidh oy Cpiams @1 Pamales 30, 315-Biebplrgloxly-phcayl)-heaicatidonethyl

esefind JT (G G boli) i K of & ulRa pidints g 16 S

wasrﬁyawg%ﬁat@& i Jﬁarpstb&%pm@ oh@ a@&%% h{@of3PwillcorQurddd. The

mol was ad I‘OpWI se. reaction m xture was
mixgirg mdcmié"leda’rlth camcerrsad Iéﬁ’p@rdethgm theatabyst gt solyent wre

mm%x%dJ troqgtixgedan oil residue. The crude was purified by ISCO silica gel column

chromatography using EtOAC-heptane as eluents (gradient from 10% to 75% of EtOAc)
to give 25 grams (65% yield) the title compound. "H-NMR( CDCls): & 1.15-1.20 (t, 3H),
3.4-(s,2H), 4.05-4.1 (q, 2H),4.9(s, 2H), 5.5(s, 1H), 6.4(s, 2H), 6.5(s, 1H), 7.207.35(m,
5H); Calced for C17H1804 (M+H) 287.3, Found 287.

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

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 anhydride
(65.6 mL, 0.39 mol), over 1.5 h, maintaining the internal temperature below 5 °C and
stirred for further 0.5 h at 0 °C. This reaction mixture was poured to a mixture of 1 N
HCI (420 mL), and wet-ice (105 g) and stirred for 0.5 h. The aqueous layer was extracted
with dichloromethane (2 x 100 mL). Combined fractions were washed with water (2 x

100 mL), saturated aqueous NaHCOj; solution (2 x 100 mL), and brine (2 x 100 mL). The
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54 WD 2007/ 124351 PCT/ US2007/ 066951 5 aqueous
sol ution of ammoni um chloride (10 nL) was carefully
waodaed2e8d t he resi due was partitionned bet weePCEUSM07/066951
and water. The aqueous | ayers were extracted with
Et OAc (x3). The conbi ned organic | ayers were washed
wWth water, brine, dried (MySOH), filtered and
concentrat ed under reduced pressure. The residue was
orgguiiesi wére driby (MgS@ghand @boemtrated dumaacmgrta plegiveBir€ddish liquid (108
etrol eum.ether) yield 70 NVMR 10 ( CDC13)
g) VgIeh s %atme o) to ﬂ?g BEXISEFP %E%’OH gt wkh%ﬂ)m 7.42 (d,
3. 65- 2.11- 2.23 (m 1H), 1.78-1.89
Cal‘{d:;20f El-llﬁHliF%@“i OHQ 21)19 AfyFoupdg19.1t | 3H) Preparation
of 2-(4,4"-dichloro-[1,1';3",1
"]terphenYI-S'-XI)-pentanoic acid
2-(4,4"-Dichloro-[1,1
d) ; 3'(5BdnizgloranyrtiflaorophdthPlebiph ey 13- pljiade ticcidid ktla s bster
was hydrol ysed under conditions previously descrlbed
o afford 2-(4,4"-Dichloro-[1,1 ;3 ,1"]terphenyl -
acid as a clear oil. Exanpl es (xiv)
ar@ti on of (R)-2-(4,4"-Dichloro-[1,1';
phgnyl -5' -yl ) - pent anoi ¢ acid and
D chloro-[1,1' ;3 ,1"1
-yl ) - pent anoi c acid 20 The enantioners of
hIoro-[l,l
phenyl -5' -yl ) -pentanoic acid were separated
on a 80 am|.D Dynanlc axi al conpression col umm
filled wth 500 grans of 20 microneter Chiral pak AD
A n{&mﬁa st (Br&iehmo@hsmuﬂu&aﬁlbaﬂﬁ@salfaﬁylaﬂyLF J(@an@ edif bthef ester
ing bed length: 21 cmw th ethano 0.1 % TFA
(1o§g, q. %n@ll)uéﬁtﬂfhprcanffthﬁds)@lwaﬂbomloewd €ﬁ5/6ng -2 malabl %nt

i SRCURNNE 1 TI5g 1 Sl QLTI 15 G L0 B2
medmhmcMistdﬂiv@nBilﬁdglﬁg N, =x eovpd &n(pemitl)re %Ieﬂhnhﬁt iTonhigkystem
-Dichloro-[1 3',1"1terphenyl -5' -car lic acid

Wasmdé%]?g@)p@m (450 mg 4) 4mlm@l{eatfd 10 re;_ﬂux:(% oC) %r 2.5 h. The red-
brow%&xﬁ%t‘aﬁexgﬂ gute \%&H_ Cagﬁ (gd% s tLﬁ’ ﬁ V&B'sl%al v%ljl)sa{tl}lgt’]eld rallqgenous

e Was prepar e
NahkO@l adotish Bas BO@ 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 silica gel
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
ethyl ester
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30 to exanple 5 replacing 3, 5-di hydroxyphenyl acetic

acid nethyl ester by 3,5-di hydroxy- benzonitrile. 1H
wORR7AEBEL3) 6 7.91 (t, 1H), 7.80 (d, 2H), 7.5PcTUSR07/066951

(m 4H), 7.45-7.49 (m 4H). 55 WD 2007/124351

PCT/ US2007/ 066951 5 Preparation of 4,4"-Dichloro-[ 1,

[';3,1 "]terphenyl-5"-carboxylic acid A suspension of

4,4"-Dichloro-[1,1 ;3" ,1"]terphenyl-5"-carbonitrile

(40 ng, 0.12 I) in EtOH (1 nL) and NaOH (25% aq.,

* 5 ) was heated at reflux for 3 h. The resultant
*\.\vab sol ut| on s evaporated to dryness, acidified

g the resultant ppt 10 extracted with

Et OQAc. gl organi c | ayer was washed with brine, dried

(MySH) ,
Trltur

and evaporated to give an off white solid.

Qqn with petrol/Et OAc gave a beige solid

g (55% . 1H NWR (MDOD) 6 8.24 (t, 1H), 8.06
L71-7.74 (m 4H), 7.48-7.52 (m 4H). LCVB
. T. 3.6 mn 15 Exan'ple (xvii) Preparation of
5-(4,4"-Dichloro-[1,1";3" ,1"1ter phenyl -5 -yl )-1H

To S ESGRE PRl S g RS B 1 e o s
LIDSSHIIAEDSR TEAD Memi0. 0iToh Dy Rk TRDRLLER A QLo

was heated at 10
st1rréd> lforJJGHn at IR G amicthemBrbmmd)-aFrﬁeth@lspmp@@l (fl i2&6oh il 2 J4mhMle) was

HC1 20 sol ution poured into water and extracted w .
addeq frppwireel bt wlutiofev iy Yo cvirapdupias3S Washe S 505 for

0.5 Hr THS e &foh%s(c@@%%gﬁ)mﬁlQQHﬁ(?l saﬁﬂ%t%c? Réluéfﬁ?aﬂ&%%gtgd \With

EtO\,gC %lj“ge ])fgeg]:o\fgﬂydts Bas gtigd @H-zsglz)?mbﬁratéchhrtﬂ Aeifepd(b§4%umn
chro?gzgggr@gﬁ; al\(\pg thejlt%?clolpgjok}pcl’i I(_|5_L %%2%9@1@2@3}&?&% ﬁ]ﬁj:‘;[R %4'1_80 MHz,
CHPORBFORMD S §hp i) 19 LS HES 9 A B T4)32.27 8, 1 H), 2.85 (m, 1
H), 3.83 (m, 1 H), 4.11 (m, 2 H), 4.72 (s, 1 H), 4.77 (s, 1 H), 5.12 (s, 2 H), 7.03 (s, 1 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
CF4
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Exanple 1 2-(3,5-Difluoro-4"-trifluoronethyl- [ 1,1';
3',1"] terphenyl-5"-yl)-4-nethyl-pentanoic acid 56 WO
wQe@7n1@4851 PCT/ US2007/066951 F I / \ OH F ELT/BSI0FB066951
a) (3,5-Bis-benzyl oxy-phenyl)-acetic acid nethyl ester

OCCH3 O O 10 A m xture of
(3, 5-di hydroxy-phenyl)-acetic acid nethyl ester (from
Al drich, 70g, 0.385 nole), benzyl brom de (13 7L,
A niixthnafl cempopod ds &5. Lgnlﬁé)lnhmﬂa) 8 0%alB0g, (5 (mrﬂ@rt‘n [EePHaBmL) was
DMF (1,5L N2 was al_ly trred at room
hydf%%@?%wﬁeé ﬂéfﬂ%‘ﬁmﬁgﬂpar- ﬁ%éé@v Tfhﬁg U AR [ was
filtA@BthRAMH @dliteRhO 1R Mttt & Bhechtrateddb giv%@hé’\ﬁﬂ@éoﬂ%dﬁd (4.2g,
stirring. 15 The precipitate was obtai ned
100%4)lab natdaooil;artdl NMR 12D MiHzh CBHQMDEORM@SSQJWEO Y2{d J=6.6 Hz,

6 1} 355 Gy 6 Tt biah (ol PR kS it e, 1 TP ol0S B § H: 367
(t, ﬁ?xﬁHi qqg_g 4. 4 Wﬁ% ol 61)36. 6@(& §L2 6@2’ 1 H8 7.08 (s, 1
H), I@lél)(s, 404); @hlcfdoﬁor szﬂzf_ﬁm D) asnlaa“ouﬁéa&n 363 20

g) 4-Methyl-2-(5-trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-
yl)-pentanoic acid ethyl ester

TfO OC,Hs
(7

CFs3

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 to reflux overnight. After
cooling to room temperature, the solution was concentrated and purified by column
chromatography to give the title compound (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, /=13.82, 7.09, 6.97 Hz, 1 H), 1.98 - 2.06 (m, 1 H),
3.75(t,J=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.
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b) 3-Benzyl oxy-5-hydroxy-phenyl)-acetic acid ethyl
ester 57 WD 2007/124351 PCT/ US2007/ 066951 5 O Okt
worbo1spsbut i on of 50 grans (1.38nol es) of PCT/US2007/066951

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
presence of 10 % of Pd-C was hydrogenated in a Parr
shaker till one equival ent of hydrogen was consuned.

The 10 m xture was acidified with concentrated HCl1 and
then the catal yst and solvent we renoved to give an

h) o2l(35epifRiéeo-4TheiMubHsAetha B | R 3 (1" 8 r PlyeyBSOyBLd-ehygel
col um chromat ography usi ng Et OAC- hept ane as el uents
penfayroigiadidt from 10%to 75% of EtOAc) to give 25 grans

A n&;@t%éi %f{ c?b%}){uﬁ@ 2%‘;5 (ﬂlgg O%@?‘gﬁgﬂ@ 3, S-IH'WbleQ%%%&onﬁc acid
(23@&00 m@ﬁmol>M<PP5;>5«zshlg1m»h9M©S'ana P)a,CO: B in HH, 0.098mL,

R/} ; Calcd for Cl7H1804 (M+H) 287. 3,
0. l%ggﬁ@) g‘g E: lrnL) was heated at 85 °C for 3h. After cooling to room

temfaéa éc‘%%é &?ﬁlq@l W Jah%?d}n%%%%%%@ﬁ ﬁ‘t’%&i?%é@ PRy ﬂbe&%hﬁlc Rfer

wasstledt(Nass (o, CBnédiﬁﬁ%yﬂaﬁﬂ)puﬁﬁéd/By oolymplearothitogragiiy © gied gh
ethyl ester (74.4 g, 0.26 nol) in dichloronethane
ethy(l?ﬁférme)m\ﬁ%teadded pyridine (62.5 nL, 0.78 nol). The

A e H PRl Fap O N R e g0 S PAED gD i
THBO-MO Ho0 pmLed.6mL] was ktirredhfont 8 anidrogne dngratedt @H@@ﬂz and water were
addgcf rgﬁg Ehaetnlillrx?urke) %vla(s)\glm 1fC daWnlgl IN HCI. The organic phase was separated and
the aqueous phase was extracted with CH,Cl,. The combined organic layers were dried,
concentrated, and purified by column chromatography to give 30mg (69%, 2 steps) of the
title compound as a white solid; 1H NMR (400 MHz, MeOD) & ppm 0.88 (dd, J=6.60,
3.18 Hz, 6 H), 1.43 - 1.50 (m, 1 H), 1.66 (ddd, J=13.82, 7.09, 6.97 Hz, 1 H), 1.92 - 1.98
(m, 1 H), 3.76 (t,/=7.83 Hz, 1 H), 6.87 (tt, /=9.08, 2.29 Hz, 1 H), 7.21 - 7.26 (m, 2 H),
7.55(d, /=147 Hz, 1 H), 7.58 - 7.60 (m, 1 H), 7.66 - 7.72 (m, 3 H), 7.79 (d, /=8.07 Hz, 2
H).

Example 2
2-(2,4-Difluoro-4-trifluoromethyl-[1,1°;3°,1”|terphenyl-5’-yl)-4-methyl-pentanoic

acid
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25 stirred for further 0.5 h at 0 C. This reaction
m xture was poured to a mxture of 1 N HCL(420 nlL),
war@7metdsi ce (105 g) and stirred for 0.5 h. ThRCHUSBOUBS66951
| ayer was extracted w th dichloronmethane (2 x 100
m.). Conbined fractions were washed with water (2 x
100 nl), saturated aqueous NaHCO3 solution (2 x 100
m), and brine (2 x 100 nmL). The 58 WD 2007/124351
PCT/U82007/066951 5 organics were dried (MgJSO™) and
df™~.n vacuo to receive a reddish liquid (108
ried on to the next step w thout
I'cation. Calcd for CL8H17F306S ( MtH)
. Foungl 419. 1 d)
(5- BenAonxy 4' -trifluoronethyl-bi phenyl-3-yl)-acetic
| ester OOEt O 10 CF3 A m xture of
oxy-5-trifl uoromet hanesul f onyl oxy- phenyl ) -ace
d” et hyl ester (108 g, 0.26 nol),
4- (trlkkgoronethyl)phenylboronic acid (55.6 g, 0.29
nol ) di net hoxyethane (1.1 L) and aqueous Na2C(O3
(2 M 129 nmL, 0.26 nol) was nechanically stirred
while purging N2 at roomtenperature for 10 min. To

this 15 was ded Pd(Ph3 48 0. 42 mmol )
Thegy qegép@ P'8s PrepiiGY Tiogna y2uky 3@1@gw94$%§thﬂe%r%5br own
trifl TbrodfRn Y& Srofl ok adtﬂﬁdotbrﬁét 001{@19@@1 b)yl)a WRENRSH Whihester
sat urat ed aqueous utton x 200 nL) and
(intgmicdatd BxampRA griwjith Ihailﬂmgaphemyfhoamnc ard waderdhé¢ ephditions
d %ﬁ? Cﬁ% gaﬁoncentrated in vacuo. The crude m xture
10 desqped PR by 1SCO silica gel col unm chromat ogr aphy
to obtain

TH NaIR e Vbley MeOR)rd pimy 88 e iy0-08 priedla 03Dy 16 4dted 71839,

o352 4 YhaSFg (H99, o HOFRY, | AMASESI AL 0. 11
3.724t) J=78399z,(I1sH), b6, - 7 02 (3, 1 H), 249 - 7.32 84; THJ97 4§51 788)(m, 2 H),

7.67 % 4H): calc for C24H21F303 (M+H) 415. 14,
7.64 2770 (m, 2 H), 7.73 - 777( H).

15
Example 3

2-(4-Chloro-4'"'-trifluoromethyl-[1,1';3',1" | terphenyl-5'-yl)-4-methyl-pentanoic acid

20 The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
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Found 415.2. 25 e)

2- (5-Benzyl oxy-4'-trifl uoronethyl - bi phenyl - 3-yl) - 4- et
wWhgi0702e36t 4- enoi ¢ acid ethyl ester 59 WO 2007PARUSHA7/066951

PCT/ US2007/ 066951 O OEt O 5 CF3 To a solution of

conmpound Id (4.9g, 11.8mmole) in THE (50 nL) at -78 C

was added Li[N(SiMe3)2] (INin THF, 14.2m, 14.2mol)

dropwi se. The reaction m xture was stirred for 1 h at
(interﬁﬁadﬁteaﬁxiamphrl 23 mbﬁhonmh&mmtehyﬂbemmmmam(dbr ﬂﬁ:rdonditions

mol e) was dropw se. The sol ution

des@lhﬁwl%%mﬂé‘dl déi NMR Q@O@’Hé]ﬁdl\@gq)r@&?nép 8734d, e’ 15&0 jd8 Hz,
6 H? SRS f‘gﬂ PR i g Jﬁ‘é%"g‘%&%’? ﬁj'\'i"ﬁﬁll §?£difd§‘5’§f§.57,

Sol ution trac Wi th
7.7 Xt38ddt, 9 MRS, dr(t, e’dﬂ(SBIEH?zS(DﬁH) 7688RTett (mtzdal)arm -PUF9 €oh,edH),

768, S8 TR P TR PEL IR 7Bl o i €SP (52

1.29 3 1.74 (s, 3
czs@i‘i‘a@ﬂ@i@?@l@q@wwﬂwﬁ&m H§m3 8;D(m ! H§S en

(m 2 H, 4.72 (s, 1 H), 477(s, 1H), 512 (s, 2 H,
7.03 (s, 1H), 157.10 (s, 1 H), 7.15 (s, 1 H), 7.35 -
e 48 (m 5 H), 7.67 (s, 4 H; Calcd for C28H27F303

ampled 469 19 Found 469. f)

2- (421s6§ Wowmorsmbiﬂym, ®t1hqierpiﬁ%ﬁ%k2&-geilgg—ymm%ic

-pentan0|c acid eth ester

acid

OH

SR
CF4

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 4-isopropyl-phenylboronic acid under the conditions
described in Example 1; 1H NMR (400 MHz, MeOD) & ppm 0.88 (dd, J=6.60, 3.42 Hz,
6 H), 1.20 (d, /=6.85 Hz, 6 H), 1.44 - 1.49 (m, 1 H), 1.64 - 1.67 (m, 1 H), 1.91 - 1.96 (m,
1 H),2.83 -2.88 (m, 1 H), 3.73 (t, /=7.70 Hz, 1 H), 7.25 (d, /=8.07 Hz, 2 H), 7.51 (dd,
J=8.44,1.83 Hz, 4 H), 7.67 (m, 3 H), 7.77 (d, J/=8.07 Hz, 2 H); Calcd for
C28H29CIF302 (M+H) 455.5, Found 455.

Example §

2-(4,4"'-Bis-trifluoromethyl-[1,1';3',1"'| terphenyl-5'-yl)-4-methyl-pentanoic acid
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60 WD 2007/ 124351 PCT/ US2007/066951 5 A nmixture of

conpound le (5.1g, 10.9mmole), 10% Pd/C (500ng) in
weEe@H1E68L) was hydrogenated under H2 (40psi)PECTUS2007/066951

par - shaker for 20h. The resulting reaction m xture was
filtered through celite and the filtrate was

concentrated to give the title conpound (4.2g, 100%

as a clear oil; 1H NWR (300 MHz, CHLOROFORM D) 6 ppm
Hz, 6 H, 1.25 (m 3 H, 1.49 - 1.61
1.70 (m 1 H, 1.95- 2.05 (m 1 H),
g Hz, 1 H), 4.10 - 4.29 (m 2 H, 6.91
M J=2 0Hz, 1H, 7.08 (s, 1 H),

for C21H23F303 (M+H) 381. 16,

FsC

enyl -3- yl)-pentanoic acid ethyl ester 15

>~ O CF3 To a solution of conpound if (2.8g,

. rand N phenyl - bi s-

(trifluoronethanesul fonimde) (3.16g, 8.83mvl) in THE

niL d N2 dded. 20.Et 3N (2. : ).
i oG vl FreP AR TR e o anb 2 PR he
triﬂ&&bﬁfettﬁﬁ@ﬂuﬂfBﬁbe@y-moﬁ_fﬂu_ToﬁHﬁ@hﬂtbiFl@enyI-B@lﬁp&mﬁﬂoﬂﬂac\lw&hyl ester
concentrated and purified by colum chromatogr aphﬁet 0

(intgympdiatBxamplee g3 o tmidllygoingthybghgnyteprenie a¢id upderd

o5 123 i O S PR3 e

0.93L- 62 (m16 B8, 1.59 (dt, JH13.3D, 633 [idd.H)JFI8 §&21 J#10%, 13407.03 Hz,
Hz, 1 H), 1.98 - 2.06 &m 1 H, 25 3.75 (7t, J=7.83 Hz,

1 Hy, 2498 (dg J13.6947. 38 Hend HD, 3H4 (t7/-3183 Hz, WHM)7.267(s38H)s7.58.(d,

N | o 05 - 7.75 (M 4 ; Cal cd for

*@ﬁé%ﬁ&%ﬂ-%@%fﬁ%, roung 518 L

Example 6
2-(2,4"-Bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-methyl-pentanoic acid

CF4
& o
DR
CF4

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 2-trifluoromethyl-phenylboronic acid under the

conditions described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) & ppm
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WD 2007/ 124351 PCT/ US2007/ 066951 5 h)

2-(3,5-Difluoro-4"-trifluoronethyl-[1,1";
wW@2001/12438t phenyl -5' -yl ) - 4- net hyl - pent anoi ¢ acPdI/BS2007/066951

m xture of conmpound | g (50ng, 0.098mmol ), 3,

5-di fl uorobenzeneboronic acid (23ng, O0.146mol),

Pd(PPh3) 4 (23nmg, 0.0196mml) and Na2CO3 (2N in H20,

0.098nmL, 10 0.196nmol) in DME (I L) was heated at 85
0.86C 6.67 (:8h6 HAf 1.84 (613189, 6.63 it inH)efier at&r(en, 1tHe2.01 (ddd,

Iu ' p itioned between Et QAc a The
1330S 1 B Tl B el RHEaN) Tl eehth-at SH gy 34 11z
1Pﬂ“ﬂ4§Jﬁ§SEM PﬂbuﬁﬂSQhBQGBt@QDaPQV ?@8QﬁN§}BnCa@H@W

ester intermediate. A mxturé of the above
C26H2€18 BYleNant0INEOHOE2AN0Hh H20, 0. 147ml, 0. 294nmol )
in 15 THF-MeOH (0. 6nL-0.6nL) was stirred forl 8h and
concentrated. CH2Cl2 and water were added, and the
m xture was acidified with N HC1l. The organi c phase
Exaifleyeparated and the aqueous phase was extracted
Mﬁth CH2Cl12. The conbi ned organic |ayers were dried,
e b I.0:
PRGOREE e GBI PN £ A RTSl p AR i
whlte SO|Id 1H NVR (400 MHz, MeQD) 6 ppm 0.88 (dd,
J=6.60, 20 3.18 Hz, 6 H, 1.43 - 1.50 (m 1 H), 1.66
(d J=13.82, 7.09, 6.97 Hz, 1 H, 1.92 - 1.98 (m 1
=7.83 Hz, 1 H, 6.87 (tt, J=9.08, 2.29
7.26 (m 2 H, 7.55 (d, J=1.47 Hz, 1
: 60pgm 1 H, 7.66 - 7.72 (m 3 H, 7.79
FsC(d : 2 H). 25 Exanple 2
uoOo 4"-trifluoronethyl- [ 1,1';3 ,1"]
terphenyl -5' -yl )-4-nethyl -pentanoic acid 62

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 3,5-bis-trifluoromethyl-phenylboronic acid under the
conditions described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) & ppm
0.94-1.01 (m, 6 H), 1.54 - 1.65 (m, 1 H), 1.79 (ddd, J=13.82, 7.09, 6.97 Hz, 1 H), 2.04 -
2.15 (m, 1 H), 3.85 (t, /=7.70 Hz, 1 H), 7.56 (d, /=1.71 Hz, 1 H), 7.64 (s, 1 H), 7.67 (t,
J=1.59 Hz, 1 H), 7.73 (s, 4 H), 7.90 (s, 1 H), 8.02 (s, 2 H).

Example 8

2-(2-Fluoro-4"-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-methyl-pentanoic acid
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WD 2007/ 124351 PCT/ US2007/066951 F F OH O 5 CF3 The
title conpound was prepared froma Suzuki coupling of
Wa200B811busst 2- (5- PCT/US2007/066951
trifluoronethanesul fonyl oxy-4'-trifl uoronethyl -bi pheny
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanple 1g) with 2,4-difl uorophenyl boroni ¢ aci d under
the conditions 10 described in Exanple 1. 1H NWR (400
6 ppm 0.87 (dd, J=6.60,2.45 Hz, 6 H), 1.46
0 6.63 Hz, 1 H), 1.64 (ddd, J=13. 82,
1 H, 1.93 (dt, J=13.63, 7.61 Hz, 1 H),
y7.33 Hz, 1 H, 6.96 - 7.02 (m 2 H), 7.42 -
2oH), 7.55 - 7.60(m 2 H, 7.64 - 7.70 (m

7.

2 7.73 - 7.77 (m 2 H). 15 Exanple 3

2- loro-4"-trifluoronmethyl-[1,1";

3 er phenyl -5' -yl )-4-net hyl -pentanoic acid C CH
O 20 The title conmpound was prepared froma

Suzukdg,coupling of 4-Methyl-2-(5-

trifluoronethanesul fonyl oxy-4'-trifl uoronethyl -bi pheny

| -3-yl)-pentanoic acid ethyl ester 63 WD 2007/ 124351

PCT/ US2007/ 066951 5 (internmedi ate Exanple Ig) with

4- chl or ophenyl bor oni ¢_aci nder the conditions
The titfe cotr)np%ﬁn(? w%s It))l%pareld %rorn Ell uzuuk(ii couphjr]lg 0 4-M|et1illyl-9-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 2-fluoro-phenylboronic acid under the conditions
described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.94 (td,
J=19.93, 6.60 Hz, 6 H), 1.58 (dt, /=13.39, 6.63 Hz, 1 H), 1.78 (ddd, /=13.69, 7.21, 6.97
Hz, 1 H), 2.01-2.11 (m, 1 H), 3.80 (t,/=7.83 Hz, 1 H), 7.16 - 7.27 (m, 2 H), 7.29 - 7.40
(m, 1 H), 7.47 (td, J=7.70, 1.71 Hz, 1 H), 7.52 - 7.61 (m, 2 H), 7.66 - 7.76 (m, 5 H);

Calcd for C25H22F402 (M+Na) 453.16, Found 453.

Example 9
2-(3-Fluoro-4'"-trifluoromethyl-[1,1';3',1'"| terphenyl-5'-yl)-4-methyl-pentanoic acid

F

&

OH

(J 7
CF3

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-

trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
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described in Exanple 1; 1H NVR (400 MHz, MeOD) 6 ppm

0.87 (dd, J=6.60, 3.18 Hz, 6 H, 1.41 - 1.51 (m 1
woiR00742651 (ddd, J=13.69, 7.21, 6.97 Hz, 1 H), RCEES2007/066951

(ddd, J=13.57, 7.70, 7.58 Hz, 1 H), 3.74 (t, J=7.83

Hz, 1 H, 7.33 - 7.40 (m 2 H 7.50 - 7.59 (m 4 H,

7.65 (s, 1 H ,7.67 (d, J=1.47 Hz, 2 H), 7.75 (d,

J=8.31 Hz, 2 H); Calcd for 10 C25H22C1F302 ( M+H)
(intd‘mkdl’h& Eiémlplib KB4 with B{aopd-phehylboronic acid under the conditions

(4-1sopropyl-4"-trifl uoromet

2 B GiRor gy

desgitea i Ryhmghe by 1 S O D B GTOE GRMEDR ok 089 40
(m, Ep%z;ﬁ '5‘8I ﬁty?‘—)gp%%%@’ﬁzc‘ lpﬁfﬁ@fSe(‘ddd,rﬁJTB.@6,Sﬂ§¥,k7'.O§HE,pi H5‘,gz.01 -
2.1 o1 H BPEt LTSI, A, GX0p--47. 13 (o f 1| Hipric2etddy./=10iQ3h Ay Hz,

yl nt ic_acj th e i nt a
H7ain ARG AR LBb Ry O phehy T B6iBn S EDae A ider
czdﬁh%@@@%i\)/f#i\@dj&s?r@60iﬁ’&ﬁﬁ'4@§d in Exanple 1; 1H NMR (400

ME, MeOD) 6 ppm O.88 (dd, J=6.60, 3.42 Hz, 6 H),

1.20 (d, J=6.85 Hz, 6 H), 1.44 - 1.49 (m 1 H), 1.64 -

1.67 (m 1 H, 1.91 - 1.96 (m 1 H), 2.83 - 2.838 (m
ek B2 03.73 (T, J=7.70 He, 1 H), 7.25 (d, J=8.07 Hz, 2

Xﬁlﬂl?e%.sl (dd J 844 1, 83 Hz, 4 H, 7.67 (m 3 H),

7.77 (d I-D for C28H29C1F302
2-(4(-Mp|q}*0-4ggrljlu0mmﬁ@y}rgl51 %] g”@@ﬁh’?ﬁ"é’ -§'-yl)-4-methyl-pentanoic acid
2-(4,4"-Bis-trifluoromethyl-[1,1";

3',1"] terphenyl -5 -yl )-4-nethyl - pent anoic acid 64 WD
] / US2007/ 066951 F3C

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 4-fluoro-phenylboronic acid under the conditions
described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.88 - 0.99
(m, 6 H), 1.57 (ddd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.77 (ddd, J=13.88, 7.21, 7.03 Hz, 1
H),2.02-2.11 (m, 1 H), 3.80 (t, /=7.70 Hz, 1 H), 7.11 - 7.20 (m, 3 H), 7.51 - 7.65 (m, 4
H), 7.68 - 7.73 (m, 4 H); Calcd for C25H22F402 (M+Na) 453.16, Found 453.

Example 11

4-Methyl-2-(4-methyl-4''-trifluoromethyl-[1,1';3',1'"'| terphenyl-5'-yl)-pentanoic acid
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OH OS5 CF3 The title conmpound was prepared froma
Suzuki coupling of 4-Methyl-2-(5-
wao eio7higssomet hanesul f onyl oxy-4' -tri fl uor omet hyPebuptveng669s1
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanple 1g) with 4-trifluoronethyl - phenyl boronic acid
under the conditions described in Exanple 1; 1H NMR
(400 MHz, CHLOROFORMD) 6 ppm 10 0.93 - 1.02 (m 6 H),
1.59 (dt, J 13 39, 6.63 Hz, 1 H, 1.79 (ddd, J=13.76,
1 H, 2.08 (dt, J=13.69, 7.58 Hz, 1
=7.83 Hz, 1 H, 7.26 (s, 2 H), 7.58 (d,
< , 7.68 - 7.75 (m 7 H. Exanple 6 15
Bi sgrifluoronethyl-[1,1";
3',1"] fler phenyl -5' -yl ) - 4-net hyl - pentanoic acid CF3 CH
e title conpound was prepared froma Suzuki
of 4-Met hyl -2-(5-
trifl Ogronmet hanesul f onyl oxy-4'-trifl uoronet hyl - bi pheny
I-3-yItFPentanoic acid ethyl ester 20 (internediate
> Exanple I'g) with 2-trifluoronethyl -phenyl boronic acid
under the conditions described in Exanple 1; 1H NMR
(400 MHz, CHLOROCFORM D) 6 ppm 65 WD 2007/124351

LR S8k 8 Sl ot
Uiﬂ{#%glfthébﬁ%&%@é\élogg %Bti‘lﬂzlbo?&%éﬁs%l-%%@ngl:-g-y;ﬁpélr_lttlzzjnogci a,701l'_§;§thyl ester
(intgtmgfiate ExdBplenhg) &itH) 4-mcth8-pheifylB@rofm ackl wfider the@dnditions

10 described it Bxamptd 1: 1TNKER (850 MHz, CHLOROFORM-D) 5 ppm 0.94 (t,
J=6.60 Hz, 6 H), 1.50 — 1.62 (m, 1 H), 1.6 (s, 1 H), 2.03 - 2.13 (m, 4 H), 3.81 (t, J/=7.80
Hz, 1 H), 7.25-7.33 (m, 3 H) 7.49 - 7.60 (m, 4 H), 7.67 - 7.77 (m, 4 H); Calcd for
C26H25F302 (M+H) 427.18, Found 427.

15 Example 12

2-(3,4"'-Bis-trifluoromethyl-[1,1';3',1"'| terphenyl-5'-yl)-4-methyl-pentanoic acid

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
20  trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester

(intermediate Example 1g) with 3-trifluoromethyl-phenylboronic acid under the
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C26H22C1F602 (M+Na) 503. 44, Found 503. 10 Exanple 7
4- Met hyl -2-(3,5,4"-tris-trifluoronethyl-[1,1";
wW@20007/12436r phenyl -5' -yl ) -pentanoi c acid CF3 F3ECT/US2007/066951
OH CF3 15 The title conmpound was prepared froma
Suzuki coupling of 4-Methyl-2-(5
trifluoronethanesul fonyl oxy-4'-trifl uoronethyl -bi pheny
| -3-yl)-pentanoic acid ethyl ester (internediate

confiianpli@cAgd WEsanihlb1pi K NMRKHO(DI&HI\Z@‘UMORJDE@NM@)C&W@@
acid under the conditions descrl

0.85MRI? 4000 Wiz -S> THLEROPORVID) - 78 (gsisia/= b3%?470916(91112m”® 2.0~

1 I %,
210 P25 P9 T 1080 2 5 ed B 7855 8% n §3 13
7.86m, 2IHK)Calcdl 06 CRAH2IEAOZ AMHHA) 481 .48, Fotn648(.s, 1 H),
7.67 (t, J=1.59 Hz, 1 H), 7.73 (s, 4 H, 7.90 (s, 1
H, 8.02 (s, 2 H. Exanple 8
2-(2-Fluoro-4"-trifluoronmethyl-[1,1";
Exa%l'ol%)lk"lkt er phenyl -5' -yl ) - 4-net hyl - pentanoi ¢ acid 66 WO
7/124351 PCT/ US2007/ 066951 F OH O 5 CF3 The title

2442_8@%{/3?1_1 5 54?lﬁ@ﬁﬁ&%nﬁe&ﬁ’y’ﬂ[‘i‘,15;%2,i‘k]iter%%‘él?}li-g‘gyl)qﬁ-methyl-

pentdridi¢ a@donet hanesul f onyl oxy-4' -trifl uoronethyl - bi pheny

| -3-yl)-pentanoic acid ethyl ester (internediate
Exanpl e 1g) with 2-fl uoro-phenyl boronic acid under the
[ O\described in Exanple 1; 1H NWVR (400 MHz,
D) 6 pme 94 (td,

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 4-chloro-3-fluoro-phenylboronic acid under the
conditions described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) & ppm
0.88 - 0.99 (m, 6 H), 1.58 (dt, /=13.21, 6.60 Hz, 1 H), 1.77 (ddd, /=13.69, 7.21, 6.97 Hz,
1 H),2.07 (ddd, J=13.57, 7.83,7.70 Hz, 1 H), 3.82 (t,/=7.83 Hz, 1 H), 7.33 - 7.43 (m, 2
H), 7.45-7.50 (m, 1 H), 7.52 - 7.58 (m, 2 H), 7.61 - 7.69 (m, 1 H), 7.71 (s, 4 H); Calcd
for C25H21CIF402 (M+H) 465.88, Found 465.

Example 14

4-Methyl-2-(3,4,5-trifluoro-4'"-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-pentanoic

acid
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J=19.93, 6.60 Hz, 6 H, 1.58 (dt, J=13.39, 6.63 Hz, 1
H, 1.78 (ddd, J=13.69, 7 21, 6.97
wWo2002H04321 01- 2. 11(m 1H), 80(t , J=7.83 PCT/US2007/066951
Hz, 1H), 7.16-7.27(m 2H),7.29-7.40 (m 1 H, 7.47 (td,
J=7.70, 1.71 Hz, 1 H), 7 52 - 7.61 (m 2 H), 7.66 -
7.76 (m 5 H); Calcd for C25H22F402 (MtNa) 453. 16,
Found 453. 15 Exanple 9
2F(3-Fluoro-@"-trifluoronmethyl-[1,1';
"']terp eryl -5' -yl)-4-nethyl - pentanoic acid F OH

iy of 4- Met hyl - 2- (5-

«». anesul fonyl oxy-4'-trifl uoronethyl - bi pheny

| -3-yl ) pentanoic acid ethyl ester 67 WO 2007/124351

PCT/ US2Q07/ 066951 5 (internediate Exanple Ig) with
phenyl boroni c acid under the conditions
hed in Exanple 1; 1H NWMR (400 MHz, CHLOROFORM D)
6 ppm 89 - 1.00 (m 6 H, 1.58 (dt, J=13.39, 6.63

5 Hz, 1 3 1.78 (ddd, J=13.76, 7.34, 7.03 Hz, 1 H),
2.01 - 2.13 (m 1 H, 3.82 (t, J=7.83 Hz, 1 H), 7.05 -
7.13 (m 1 H), 7.32 (dd, J=10.03, 147Hz 1H), 7.36
- 7.47 (m 2 H, 7.52 - 7.61 (m H),766- 7.76 (m

Thesltla)oonrpau@@wfa@prep@remma Pupki comliag ozﬁﬂswmyl Mﬁmd

wififSpe ARy IR oyl BRI aad byt cer
(intermediate Example 1g) with 3,4,5-trifluoro-phenylboronic acid under the conditions

10 described in Example 1; 1H NMR (400 MHz, CHLOROFORM-D) 6 ppm 0.92 (d,
J=6.60 Hz, 6 H), 1.50 - 1.58 (m, 1 H), 1.70 - 1.78 (m, 1 H), 2.01 — 2.15 (m, 1 H), 3.75 -
3.81 (m, 1 H), 7.18 - 7.25 (m, 2 H), 7.46 (s, 1 H), 7.52 - 7.58 (m, 2 H), 7.63 - 7.73 (m, 4
H); Calcd for C25H20F602 (M+Na) 489.42, Found 488.4.

15  Example 15

2-(3,5-Dichloro-4"-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-4-methyl-pentanoic
acid

Cl

O OH
Cl
O

CFs

20 The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
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CF3 15 The title conpound was prepared froma Suzuki
coupling of 4-Methyl-2-(5-
wao eio7higssomet hanesul f onyl oxy-4' -tri fl uor omet hyPebuptveng669s1
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanpl e 1g) with 4-fluoro-phenyl boronic acid under the
conditions described in Exanple 1; 1H NVWR (400 MHz,
CHLOROFORMD) 6 ppm 0.88 - 0.99 (m 6 H), 1.57 (ddd,
(intdmttdiaB3Example, 1. with Bz3-dithidyq-pliengoofraidd acid wh8er8B¢ conditions

il Sl it B
J= 6%0 PE% Ii)sg%f 6(dt7 Eﬁ%ﬂgﬁ&é‘z ﬁ%xl ﬁ%l @8& JA8H82H4027 03 1z, 1

H), aowﬂdkw—m (8,183, MyAs M2,- 1t 1), BB, oF8t 10y 2, [1 1)1 7;38 (t, J=1.83 Hz,

| g T LI B Bt ERhENS) Ca8! 288 Y0 7 4
Calgf@ggﬁgﬁ;g@%b@w@@ Aom, posuzMlel  coupl i ng of

trifluoronethanesul fonyl oxy-4'-trifl uoronethyl -bi pheny
| -3-yl)-pentanoic acid ethyl ester (internediate

E %E%ﬁnql e 1g) with 4-nethyl - phenyl boronic acid under the

xampl8il®i ons” 10 described in Exanpl e 1 1H NI\/R (400 I\/Hz

OROFORM D) 6

2- (41C8Qn(( ' tq}ﬂﬁyroqetgy](-[sl 1' 5_3',|(.l|)' ']telgplgagyl-s zylj_-g lpﬁﬁhyh-pﬂ}tanmc acid
3.81 (t, J=7.80 Hz, 1 H, 7.25 - 7.33 (m 3 H 7.49 -
7.60 (m 4 H}| 7.67 - 7.77 (m 4 H); Calcd for

NC-Co6125F302 (4 427.18, Found 427. 15 Exanple 12

Bi sytridgd uoronethyl-[1,1";

phenyl -5' -yl ) - 4-net hyl - pentanoic acid F3C CH

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 4-cyano-phenylboronic acid under the conditions
described in Example 1; 1H NMR (400 MHz, MeOD) o ppm 0.88 (dd, /=6.60, 3.18 Hz,
6 H) 1.47 (dt, J/=13.45, 6.72 Hz, 1 H) 1.66 (ddd, J=13.63, 7.09, 6.91 Hz, 1 H) 1.91 - 2.00
(m, 1 H) 3.77 (t, J/<7.83 Hz, 1 H) 7.61 (dd, J=4.16, 1.71 Hz, 2 H) 7.68 (d, /=8.31 Hz, 2
H) 7.73 - 7.81 (m, 7 H).

Example 17

2-(3-Cyano-4''-trifluoromethyl-[1,1';3',1''|terphenyl-5'-yl)-4-methyl-pentanoic acid
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O CF3 The title conpound was prepared froma Suzuki

coupling of 4-Methyl-2-(5 20
wao eio7higssomet hanesul f onyl oxy-4' -tri fl uor omet hyPebuptveng669s1
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanple Ig) with 3-trifluoronethyl-phenyl boronic acid
under the 69 WO 2007/ 124351 PCT/ US2007/ 066951 5
conditions described in Exanple 1; 1H NWVR (400 MHz,
CHLOROFORM—D) 6 ppm0.88 - 0.99 (m 6 H), 1.53 - 1.63

3\.(ddd, J=13.82, 7.09, 6.97 Hz, 1 H), 2.0-

83 (t, J=7.70 Hz, 1 H), 7.56 - 7.61
.74 (m 6 H 7.74 - 7.86 (m 2 H);

Exanpl e 13 2-(4-C hl oro- 3- quoro 4 - trlfluoronethyl- [
"] terphenyl-5"-yl)-4-nethyl- pentanoic acid
CF3 15 The title conmpound was prepared
zuki coupling of 4-Methyl-2-(5-
trifluor t hanesul f onyl oxy-4'-trifl uoronet hyl - bi pheny
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanpl e 1g) with 4-chl oro-3-fl uoro-phenyl boronic acid
under the conditions described in Exanple 1; 1H NMR
400 MHz L OROFOR
The(ﬂt@gompun wigpispare f@@ﬂ @@uZ@ Pﬁup%ilgﬁ 4(1\48@“%4%3 69,

Uiﬂ@or%ﬂletlﬁingsﬁlt’dﬁ\élogf-4ltrmu’orc%ngﬁyl(ﬂﬂlﬁjenyi] 3]@) EJl’tan&cse?bld gthgloester

Hz, 1 H, 3.82 (t, J=7.83 Hz, 1 H), 7°33 - 7.43 (m
(intermediate Example 1g) with 3-cyano-phenylboronic acid under the conditions

10 described in Example 1; 1H NMR (400 MHz, MeOD) 6 ppm 0.88 (dd, J=6.60, 3.18 Hz,
6 H), 1.47 (dt, /=13.45, 6.72 Hz, 1 H), 1.66 (ddd, J=13.63, 7.09, 6.91 Hz, 1 H), 1.91 -
2.00 (m, 1 H), 3.77 (t, J/=7.83 Hz, 1 H), 7.61 (dd, J=4.16, 1.71 Hz, 2 H), 7.68 (d, /=8.31
Hz, 2 H), 7.73 - 7.81 (m, 7 H).

15 Example 18

2-(4-Cyano-3-fluoro-4''-trifluoromethyl-[1,1';3',1'""| terphenyl-5'-yl)-4-methyl-

pentanoic acid

F

NC
() o
(1

CF3

20
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H, 7.45 - 7.50 (m 1 H), 7.52 - 7.58 (m 2 H), 7.61 -
7.69 (m 1 H, 7.71 (s, 4 H; Calcd for C25H21C1F402
W@ MoF)124866. 88, Found 465. Exanple 14 25 PCT/US2007/066951
4- Met hyl -2-(3,4,5-trifluoro-4"-trifluoronethyl-[1,1";
3',1"]terphenyl -5 -yl)-pentanoic acid 70 WO
2007/ 124351 PCT/ US2007/066951 F F OH F O 5 CF3 The
title conpound was prepared froma Suzuki coupling of
TheditNsomploud (vas prepared from a Suzuki coupling of 4-Methyl-2-(5-

S ST B A e 1 i LR
(intEXRAPACEAGpH 1wt Subd S IFARRASBGAE A EndFi

under the conditions 10 described ih Exanple 1;
conidiofs ddszribedHh BRAAGROV D) H NNIR(# 00 BHHZ, d1cOL -6 pHid 0.88 (dd,

7608 38 15 8301 381 F103. 45 52 8 Hhy 6619071569, 721497
Hz (1@1)2 o {d éa&fc@(f&lib')/ 7795527'(74 ﬁ§ 1(1?2F 3278 . =781z, 141y 3.50m7.70
Na) 489.42, Found

(m, 433) 72 15.8EXmpEB; (Iacd for C26H21F4N02 (M+H) 456.44, Found 456.
2-(3,5-Dichloro-4"-trifluoromethyl-[ 1,1';3",1 "]
terphenyl -5 -yl )-4-nethyl -pentanoic acid C C CH

Example 19

2-(3-Cyano-4-fluoro-4''-trifluoromethyl-[1,1';3',1'"| terphenyl-5'-yl)-4-methyl-

pentanoic acid

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 3-cyano-4-fluoro-phenylboronic acid under the
conditions described in Example 1; 1H NMR (400 MHz, MeOD) 6 ppm 0.87 (dd,
J=6.48, 2.81 Hz, 6 H), 1.47 (dt, J/=13.39, 6.63 Hz, 1 H), 1.65 (ddd, /=13.63, 7.09, 6.91
Hz, 1 H), 1.92-2.00 (m, 1 H), 3.71 - 3.77 (m, 1 H), 7.54 (td, /=7.70, 1.47 Hz, 1 H), 7.59
-7.61 (m, 1 H),7.65-7.72 (m,3 H), 7.77 - 7.81 (m, 2 H), 7.86 - 7.89 (m, 1 H), 7.96
(ddd, /=8.80, 5.14, 2.45 Hz, 1 H), 8.02 (dd, /=5.99, 2.32 Hz, 1 H); Calcd for
C26H21F4NO2 (M+H) 456.44, Found 456.
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CF3 20 The title conpound was prepared froma Suzuki
coupling of 4-Methyl-2-(5-
wao eio7higssomet hanesul f onyl oxy-4' -tri fl uor omet hyPebuptveng669s1
| -3-yl)-pentanoic acid ethyl ester 71 WO 2007/124351
PCT/ US2007/ 066951 5 (internedi ate Exanple Ig) with
3, 5-di chl or o- phenyl boroni ¢ acid under the conditions
described in Exanple 1; 1H NVMR (400 MHz, CHLOROFORM D)
Exaonplp200. 96 (d, J=6.60 Hz, 6 H), 1.58 (dt, J=13.45,
6.72 Hz, 1 H), 1.77 (ddd J=13.76, 7.34, 7.03 Hz, 1
4-Mdthyl2- tr‘l‘ﬂiﬁﬁ‘o 4P’ -trifléoTomet ;311 Mkerphedyd-L'tyl)-
?7 @9 Hz, %é (t, J=1. 835532[HZl lkﬁ“ ?%4§a(d7)
penya:@lcraﬂ#lz 2 H) 7 52 (s, 1 H), 7.57 - 7.67 (m 2 H),
7.71 - 7.77 (m 4 H); 10 Calcd for C25H21C12F302
N%FD 482. 33, KFound 482. Exanple 16
; i fluoronethyl-[1,1";3",I
by~ 4-nethyl -pentanoic acid NC OH O
CF3 2ytiyl e conpound was prepared froma Suzuki
coupl i ng 4- et hyl - 2- ( 5-
trifl uorofret hanesul fonyl oxy-4'-trifl uoronethyl - bi pheny

| -3-yl)- tanoic acid ethyl ester (internediate
Exanpl e wi t h 4-cyano- phenyl boronic acid under the
condi ti on¥” described in Exanple 1; 1H NVR (400 MHz,
MeQD) 6

pﬁ%O 88 (dd, J=6.60, 3.18 Hz, 20 6 H) 1.47
(dt, J=13.45, 6.72 Hz, 1 H 1.66 (ddd, J=13.63, 7.09,
6.91 Hz, 1 H) 1.91 - 2.00 (m 1 H 3.77 (t, J=7.83
Hz, 1 H 7.61 (dd, J=4.16, 1.71 Hz, 2 H 7.68 (d,

TheJti:‘[Fe' c%%nplallzlfld \gvas 'I;Peer'eg :%ro_rn 3 nglukg I;:%up%nlg)o'f 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 4-trifluoromethoxy-phenylboronic acid under the
conditions described in Example 1; 1H NMR (400 MHz, MeOD) & ppm 0.87 - 0.98 (m,
6 H), 1.56 (dt, /=13.39, 6.63 Hz, 1 H), 1.75 (dt, J/=13.76, 6.94 Hz, 1 H), 1.98 - 2.08 (m, 1
H), 3.84 (t,/=7.83 Hz, 1 H), 7.36 (t, /=8.56 Hz, 2 H), 7.64 (d, J=5.62 Hz, 2 H), 7.70 -
7.80 (m, 5 H), 7.84 - 7.89 (m, 2 H).

Example 21

2-(4-Methanesulfonyl-4''-trifluoromethyl-[1,1';3',1'""| terphenyl-5'-yl)-4-methyl-

pentanoic acid

O\\ /O

—SZ
(] or
(1

CF3
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Exanple 17 25 2-(3-Cyano-4"-trifluoronethyl-[1,1';3",1

"lterphenyl -5 -yl)-4-nethyl -pentanoic acid 72 WD
wQe@7n1@4851 PCT/ US2007/ 066951 NC | / \ OH 11rCx/US20CH®6951

The title conpound was prepared froma Suzuki coupling

of 4- Met hyl -2-(5-

trifluoronethanesul fonyl oxy-4'-trifl uoronethyl -bi pheny

| -3-yl)-pentanoic acid ethyl ester (internediate

Exanpl e 1g) with 3-cyano- phenyl boronic acid under the

conditions 10 described in Exanple 1; 1H NWVR (400 MHz,

TheVRRbntp ol é&id,foﬁrﬁséﬂlk 3o f 4-Miethly1-2-1547
e(olt J= fs 45, Sg&}; ' 1 %&g% 3613 63, 7.009,

trlﬂgorggpepl@newl@ylo;y-glmﬂugrqmetby,l]-bl]lhqqyl 3—311)men(cqnmc3€gyd ghyl ester

(i e garhoB e Wy Satotsygfond Loy ordadia Badn o
conditiods &S@ﬂ@e&nfﬂxlaﬂiple 4 tHNNMRYGO®NVEH AW QDS ppind). 981(dd]

ter nI-5' Y)7 mathl-7pentan0|c acid F NC OH
J6@|ﬂg zzg H), 1.57 (dt, J/=13.45, 6.72 Hz, 1 H), 1.77 (ddd, J=13.69, 721697
Hz, 1 H), 2.06 (ddd, J=13.57, 7.70, 7.58 Hz, 1 H), 3.17 (s, 3 H), 3.87 (t, /=7.83 Hz, 1 H),
7.72 (d, J=1.71 Hz, 2 H), 7.78 (d, /=8.56 Hz, 2 H), 7.87 - 7.91 (m, 3 H), 7.95 - 7.98 (m, 2

H), 8.05 - 8.08 (m, 2 H).

Example 22

2-(4-Chloro-3,4''-bis-trifluoromethyl-[1,1';3',1''|terphenyl-5'-yl)-4-methyl-pentanoic

acid

Cl
O OH
FsC
O

CF3

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 4-chloro-3-trifluoromethyl-phenylboronic acid under
the conditions described in Example 1; 1H NMR (400 MHz, MeOD) & ppm 0.85 - 0.96
(m, 6 H), 1.42 - 1.54 (m, 1 H), 1.65 (ddd, J=13.82, 7.09, 6.97 Hz, 1 H), 1.96 (dd,
J=13.57,7.21 Hz, 1 H), 3.76 (t, J=7.70 Hz, 1 H), 7.56 - 7.92 (m, 10 H); Calcd for
C26H21CIF602 (M+Na) 537.11, Found 537.
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WO 2007/ 124351 PCT/ US2007/ 066951 5 The title conpound
was prepared froma Suzuki coupling of 4-Methyl-2-(5

wao eio7higssomet hanesul f onyl oxy-4' -tri fl uor omet hyPebuptveng669s1
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanpl e 1g) with 4-cyano-3-fl uoro-phenyl boronic acid
under the conditions described in Exanple 1; 1H NMR
(400 MHz, MeOD) 6 ppm 0.88 (dd, J=6.60, 2.93 Hz, 6

Exadiple 2346 (dt, J=13.45, 6.72 Hz, 1 H), 1.66 (ddd,
J=13.69, 7.21, 6.97 to Hz, 1 H), 1.96 (ddd, J=13. 27,

2- (2?5 %chh(?r(ﬁﬁ'ﬁ-kﬁlié]u(%rd%ethﬁl [7181 {31' ;1"}1eﬁm%ayl-s rylj-4hbneth§1 ﬁ&nanmc

m - 7.

acut:zeHzl FANC2 (M+H) 456. 44 Found 456 Exanpl e 19

2-(3- Cyano 4 fluoro-4"- trlfluoronethyl-[ 1,1';3 ,1 "]

terphenyl 5'-lyl)-4-nmethyl - 15 pentanoic acid CN F OH

> 3 Cl itN e conpound was prepared froma Suzuki

, Mgt hyl - 2- (5-

Cl Syret fyanesul f onyl oxy-4' -trifl uoronet hyl - bi pheny

conditions described in Exanple 1; 1H NWR

MeOD) 6 ppm 0.87 (dd, J=6.48, 2.81 Hz, 6

: (dt, J=13.39, 6.63 Hz, 1 H), 1.65 (ddd,

J=13. 63¢ F% 09, 6.917 Hz, 1 H, 1.92 - 2200 (m 1 H,
7 (m 1 H, 7.54 (td, J=7.70, 1.47 Hz, 1 H),

7.59

-7.61(m1H),7.65-7.72(m 3H),7.77-7.81(m 2H), 7. 86- 7. 89(

The(lyf coiinguigh S bispieg ot £ Pty P o +eabe- Bk
triﬂﬁ%@etlﬁﬁ@sﬁﬂfﬂ)nylgmdtrﬂfﬁﬁromethyl biphenyl-3-yl)-pentanoic acid ethyl ester
(intermediate Example 1g) with 2,5-dichloro-phenylboronic acid under the conditions
described in Example 1; 1H NMR (400 MHz, MeOD) 6 ppm 0.97 - 1.08 (m, 6 H), 1.59
(dd, J=13.33, 6.72 Hz, 1 H), 1.78 (dt, J/=13.76, 6.94 Hz, 1 H), 2.04 (dd, /=13.45, 7.34 Hz,
1 H), 3.85 (t,J=7.70 Hz, 1 H), 7.39 - 7.87 (m, 10 H); Calcd for C25H21CI2F302
(M+Na) 503.09, Found 503.

Example 24

2-(4-Methoxy-4'"-trifluoromethyl-[1,1';3',1"'| terphenyl-5'-yl)-4-methyl-pentanoic

acid

MeO
¢ or
(T
CF;
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74 WD 2007/ 124351 PCT/ US2007/ 066951 5 Exanple 20
4- Met hyl -2-(4-trifluoronethoxy-4"-trifl uoronethyl -
WO 2901/124351 1 "] terphenyl -5 -yl)- pentanoi c aci BCHBEO0Dh66951
O CF3 10 The title conmpound was prepared froma
Suzuki coupling of 4-Methyl-2-(5-
trifluoronethanesul fonyl oxy-4'-trifl uoronethyl -bi pheny
| -3-yl)-pentanoic acid ethyl ester (internediate
5 Exanple 1g) with 4-trifluoronethoxy-phenyl boronic acid
under the conditions described in Exanple 1; 1H NWR

The(tARQ CNR/GD% @arﬁo%&s K9 ling) f4ﬁ\/llslhli-§5(dt
eJ 1302@6663 2 n?? 11712511 3(1%5 fs 76, 6 (Hz 1

trlﬂpgrom_ptlgges.ulfgny)lgxyﬁ upgamgthylgalghpn(y{ 3-yj):gengaglop¢za01dletpvl ester

(1nt%-n%glag lyx%raﬁl(esl%) E%ﬂ) 3-1-)3;9%%&1914; glgoEo‘}ncSazc?%Kl}fge&I?e é_o?ndltlfﬁ}s
desc?rétﬁeéati%?ﬁﬂ@f@w IfFDRMR 4400th1le MRODVES pth 6[79,-1.903(m, Json 1.46

_z/goé4nethl pentanoi c acid R

10 (ddJet3 335§ B0z 10d 35 1 4F(@¢¢1 u%ﬂé@?'/ 0689591 Hz, 1 H), 1.87 -1.98
(m, 1 H), 3.67 - 3.77 (m, 4 H), 6.87 - 6.95 (m, 2 H), 7.43 - 7.54 (m, 4 H), 7.59 - 7.69 (m,
3 H), 7.73 (d, J/=8.07 Hz, 2 H); Calcd for C26H25F303 (M+Na) 465.18, Found 465.

Example 25

15  2-(4,4"-Bis-trifluoromethyl-[1,1';3',1''| terphenyl-5'-yl)-4-methyl-pent-4-enoic acid

FsC
( o
(1

a) (4,4"'-Bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-acetic acid methyl ester

FsC
O OMe
(%
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5 The title conpound was prepared froma Suzuki
coupling of 4-Methyl-2-(5-

wao eio7higssomet hanesul f onyl oxy-4' -tri fl uor omet hyPebuptveng669s1
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanpl e 1g) with 4-nethyl sul fonyl - phenyl boroni c acid
under the conditions described in Exanple 1; 1H NMR
(400 MHz, MeOD) 6 ppm 0.98 (dd, to J=6.60, 3.18 Hz, 6

A nhfturclofb B, {-dthyddxighhdbyl)-Beetiz delird, mathid) gstet (g, 1(1 daidol), N-phenyl-

bis- étrléeoromeggnpﬁﬂfoymvie) élz 657%/&%@%)_’)91%1—%1? ggJOFi)%gldgr71§gwas

add%Etgg‘I (E?)lm zlél%l%}élg 'Tg% %3071&% lﬁ'ﬁ'_ﬁtu?% S’she_z,te§%§ g@l E’%‘%01248%.6 fter

coané)E» rooBL. t8@pénaturd, thd) solﬂtﬁanExm’qml’neen.Zﬁteﬁ-a(nd.-p@riﬁbd) by eGlmhn’
-bis-trifl t

Ch“F%?é%@W&+m§§g§€£$ﬂ %W“ﬂgﬁ?an0|c acid CI  F3C OH

OCF3 20 The title conpound was fre ared froma .
She bisitriflatg pnterpedidte zqyaﬁ/gpqip)nthezsap@_ uzuki coupling procedure as in the

e IR SRt o 14 408 Do

CHE&R@PIORMQ))) &/p%ﬂnsm (s, 3H) 379 (s 2 H),7.55(s,2 H), 7.69 - 7.78 (m, 9
4-chl oro-3-tri Iuoroneth enyl boroni ¢ aci d under

H); qu@dcf@h@wrllﬁfé(ﬁe@/ﬁﬂ 11nFex % 1; 1H NMR (400
MHz, MeOD) 6 ppm0.85 - 0.96 (m 6 H), 1.42 - 1.54
(m 1 H), 1.65 (ddd, J=13.82, 7.09, 6.97 Hz, 1 H),
1.96 (dd, 25 J=13.57, 7.21 Hz, 1 H), 3.76 (t, J=7.70

b) Bl(4.4t Bi)sftrl?lu560met_hy9-?1 ("3, ll‘q)tekbhelﬁ)?ﬁlscgll)f@ﬁlethyl -pent-4-enoic
C26H21C1F602 (M+-Na) 537.11, Found 537. 76 WO
acibmgtyl #8851 PCT/ US2007/ 066951

FsC
O OMe
(1

CFs

The above intermediate 25a was subjected to the same alkylation procedure as described
in the preparation of Example 1e to give the title compound 25b; 1H NMR (400 MHz,
CHLOROFORM-D) & ppm 1.68 (s, 3 H), 2.46 (dd, J=14.67, 6.36 Hz, 1 H), 2.86 (dd,
J=14.55,9.17 Hz, 1 H), 3.60 (s, 3 H), 3.90 (dd, J=9.17, 6.48 Hz, 1 H), 4.69 (d, J=16.38
Hz, 2 H), 7.51 (d, /=1.47 Hz, 2 H), 7.58 - 7.68 (m, 9 H); Calcd for C27H22F602 (M+H)
493.15, Found 493.

) 2-(4,4"-Bis-trifluoromethyl-[1,1';3',1''| terphenyl-5'-yl)-4-methyl-pent-4-enoic

acid

79



5 Exanmple 23 2-(2,5-Dichloro-4"-trifluoronethyl-|
1,1';3,1 "] terphenyl-5"-yl)-4-nethyl-pentanoic acid
W@R007C43@ H O CF3 10 The title conpound was PCEPS200T066951

froma Suzuki coupling of 4-Mthyl-2-(5-
trifluoronmethanesul fonyl oxy-4'-trifl uoronethyl - bi pheny
| -3-yl)-pentanoic acid ethyl ester (internediate
Exanpl e 1g) with 2,5-di chl oro-phenyl boroni c acid under

5 A ntiktercandictmeahste 28b $40mmpHed0d Imrkodaapd Na@H (2N iNVR(O, 40Q 1mL,

, .97 - 1.08 . 6 1.5 dd,
025 SRS 5 i s e, g,
and '?)Daterzzv&é a&&&' an]d:tiig nﬁg‘ture7 Wg’ﬁad'glﬁe&- ﬁzltiil_lb'l‘b HC:l3 'ﬁé Jrgamc phase
was(szmtmm@ﬂ@zaqu@us ma)lseaw e(mact% ok @@ﬂilz E‘)harwpmén@cl organic

lay S estt . had ROPALEY delurin Shisdredeiraundeneiyg 332
o0 GsGar u\ﬂ@ca&%a@éssmhfgwaszwmqaa@ L1115 MROD 5t 17

onpound was prepared froma Suzuki coupling o
(s, MHNQterddzl:(lg 43,7.09 Hz, 1 H), 2.91 (dd, J=14.55, 8.44 Hz, lH) 4.01 (t,

J=7.83 Hz, 1 H), 4.76 (s, 2 H), 7.70 (d, J/=1.47 Hz, 2 H), 7.77 (d, J/=8.31 Hz, 4 H), 7.82 -
7.90 (m, 5 H); Calcd for C26H20F602 (M+H) 479.14, Found 479.

15  Example 26
2-(3-Fluoro-4-trifluoromethoxy-4''-trifluoromethyl-[1,1';3',1''| terphenyl-5'-yl)-4-

methyl-pentanoic acid

F\\/O

F O OH
(1

F

F F

20

a) 2-(3,5-Bis-benzyloxy-phenyl)-4-methyl-pent-4-enoic acid methyl ester
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trifluoronmethanesul fonyl oxy-4'-trifl uoronethyl - bi pheny
| -3-yl)-pentanoic acid ethyl ester (internediate
wez@mpkesig) wth 4-met hoxy- phenyl boroni ¢ aci dpemtig2007/066951

the conditions described in Exanple 1; 1H NWR (400
MHz, MeOD) 6 ppm0.79 - 0.90 (m 6 H), 1.46 to (ddd,
J=13.33, 6.85, 6.72 Hz, 1 H), 1.64 (ddd, J=13.63,
7.09, 6.91 Hz, 1 H, 1.87 - 1.98 (m1H),3.67-3.77 (m

H, 6.87 - 6.95 (m 2 H), 7.43 - 7.54 (m 4 H), 7.59

7.69 (m H, 7.73 (d, J=8.07 Hz, 2 H); Calcd for
5F303 ((MeNa) 465.18, Found 465. Exanple 25 15
2- <Bi g-trgfluoronmethyl-[1,1";

3,1" phefyl=5' -yl )-4-net hyl - pent-4-enoic acid F3C

CH B3 & (4,4"-Bis-trifluoronethyl-[1,1";
3',1"]tlerphenyl -5 -yl)-acetic acid nethyl ester F3C
AN 20 CF3 78 WD 2007/ 124351 PCT/ US2007/ 066951 5
A m xture of (3,5-dihydroxy-phenyl)-acetic acid nethyl
est 29, 11 mmol ), N-phenyl -

bi s i f1 uoronet hanesul fonimde) (8.6g, 24.2mol) in

THE (100nL) under N2 was added Et3N (6.1nL, 44mmol).

The reaction m xture was heated at 50 C for 48h. After

cooling to roomtenperature, the solution was

concentrated and purified by colum chromatography to
A 2} sodutiminsoft DA lia T 8l F- Iretpeaneesth ydb e zekQ 2 THenbj 436 minfidl atves added

droé)\pi%?e: rgg%(rjllg%télgl ti\g\ﬁsé{lﬁg gorlut%gneofs @ fg%bi?—%%rlilzkyllmgy%ﬂgrll};lﬁgetic acid methyl

ester (prepared in Example 1, step (a)) (13.0 g, 35.9 mmol) in THF (80 mL) at -78 °C
under a nitrogen atmosphere. The temperature was maintained below —70 °C for an
additional 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 (MgSOs),
concentrated in vacuo and purified by flash chromatography (silica, 0-10% EtOAc in
petroleum ether) to afford the title product as a yellow oil (14.1g, 94 %). "H-NMR (400
MHz, CDCls): 6 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).

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

OH
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preparation of Exanple 1h gave the title conmpound 25a;

1H NWR (400 MHz, CHLOROFORMD) 6 ppm 3.74 (s, 3 H),
wW@2009/1¢4512 H), 7.55 (s, 2 H), 7.69 - 7.78 (mPOI/UsY0P7/066951

Cal cd for C23H16F602 (MH) 439. 11, Found 439. 15 b)

2-(4,4"-Bis-trifluoronethyl-[1,1";

3',1"]terphenyl -5 -yl)-4-nethyl -pent-4-enoic acid

net hyl ester F3C O O CF3 The above internedi ate

25a was subjected to the sane al kyl ati on procedure as

described 20 in the preparation of Exanple e to give

10% he/t aAlhﬁctpma QO§’6®5 b,sségbiwuwd&e%lqa alkiFred Qﬂhmm Bpis-
6 ppm 1.68 (s, 14.67, 6.36 Hz,

bengylg;glp@g@[yl) 4 J&qhylagnf-g e]_lqlcngld r]_let|h|yl esg:réb4 tg; 3388 H}molj; algb

Na(ﬂ??l ;d §237(1§ mn?oli lgl‘%f_)lel(lg% F_Bﬁ‘) a??%dgﬁj terigp éag %8 sngl%% Ras
conﬁ‘ﬁle@ldbf Oh uodHR2AGHR. ) ({MinHhe i &@relwas fodrad thdOB:h CAHite,)
([44 Bis-trifluoronethyl-11,1"; . .
congentryteflyig pgsti@ngspendeg iy W&t%%%%@m adjusistoip H 24t 13 HCL
The\idxa R0 ¥, %%ﬁ%a’%’ce vqgﬁ PraR0 (Z)j 06694 ). t'l_’lerﬁbﬁlteHro a‘ﬂfc layer was
|nterrrE|ate 25 081mmol’) and In
Wash{%chltﬁ btigk (40 mQ), M@Mﬁam cOdenivRtOHiH ﬁhc@mand) pﬁlﬂﬁ@d byafash

t forl 8h t
L O B R s
Y, IENES AT 0 A, 188 1,

6.43 @yt ovisr(s, i), 6d] (s BtDeh 4 &, adl), 46U (pUH).f3. 'éﬁ:i(tb})H) 3.65 (s,

387K Tha, G0 053 R 3BY) 5 LIS MamSpectrum (ESL m/z) 325 (M-1)

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

enoic acid methyl ester

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),

82



0 (85% of the title conpound as a white solid; 1H
NVR (400 MHz, MeOD) 6 ppm 1.77 (s, 3 H), 2.59 (dd,
wQa20041248517.09 Hz, 1 H), 2.91 (dd, J=14.55, 8.BEdI1/H82002066951

H, 4.01 (t, J=7.83 Hz, 1 H, 4.76 (s, 2 H), 7.70 (d,
J=1.47 Hz, 2 H), 7.77 (d, J=8.31 Hz, 4 H), 7.82 - 7.90
(m 5 H,; Calcd for C26H20F602 (MtH) 479. 14, Found
479. 15 Exanple 26 2-(3-Fluoro-4-trifluoronethoxy-4

5 6.78 ¢t tHF, I5U08r (eaH g 75[(s, 1L HD, 4.84 (4 1H)), 3.2T theldy 13-65 (syiH ), 477 (dd,

t hyl - t (e idF FFOF\ 1 \ ™H O FFF 20
1H)2§'4§-(‘é‘§ﬁ§f)8f§§6%ﬁ%§'l oxy- phenyl ) - 4- net hyl - pent - 4- enoi ¢
acid methyl ester 80 WO 2007/124351 PCT/ US2007/ 066951
0-~ 0O\ O- O O5 A 2Msolution of LDA in
THF- hept ane- et hyl benzene (21.5 nL, 43.0 mmol ) was
d) addech-Benmzypmiys4-toiflror dibethyhbipheayb3-iyh)r4 chesloylepienod-anoic
(3, 5-bi s-benzyl oxyphenyl )acetic acid nethyl ester

acil mi@pgr&cri n Exanple 1, step (a)) (13.0 g, 35.9 nmol)
in THE (80 nL) at -78 C

o) O
(1

F

A mixture of 2-(3-benzyloxy-5-trifluoromethanesulfonyloxy-phenyl)-4-methyl-pent-4-
enoic acid methyl ester (4.3 g, 9.4 mmol), 4-trifluoromethylphenylboronic acid (2.6 g,
13.7 mmol), K,COs solution (2M, 9.4 mL) and DME (50 mL) was purged with N, three
15  times before adding Pd(PPhs)s (400 mg, 0.3 mmol). The mixture was heated to 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
(MgS0,), filtered and concentrated in vacuo to give the title compound as an oil. The

residue was used crude in the next step.

20

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

methyl ester

&3



10 under a nitrogen atnosphere. The tenperature was

mai nt ai ned below -70 C for an additional 50 mn, then
w@2opss2- net hyl propene (4.0 nL, 39.7 mmol) wWecT/a8ed066951
in one portion and the reaction mxture was warmnmed to
O C After 2 h the mxture was concentrated in vacuo,
diluted with sat. aq. NH4C1(100 nlL) and extracted with
Et OAc (100 mL). The organic | ayer was washed with
brine (100 nL), dried (MJSO™4), 15 concentrated in
vacuo anud_purified by flash chromat ography (silica,
tOQAc in petroleumether) to afford the title
O<a yellow oil (14.1g, 94 % . 'H NWVR (400
213): 6 7.42-7.25 (m 10H), 6.58 (s, 2H), 6.52
5.02 (s, 4H), 4.74 (s, 1H), 4.66 (s, | H),

, I H, 3.64 (s, 3H, 2.79 (dd, | H, 2.38 (dd,
1.70 (s, 3H). 20 b)
3< Benzyl oxy- 5- hydr oxy- phenyl ) - 4- net hyl - pent - 4- enoi c
ild nethyl ester 0-~ O\ O- O OH 81 WD 2007/124351
[1ES2007/ 066951 5 10% Pd/ C (Al drich cat no 205699,
0.55 g) was added to a stirred solution of 2-(3,5-bis-
benzyl oxyphenyl ) - 4- met hyl - pent - 4-enoi ¢ aci d net hyl
ester (14.1 g, 33.8 mmol) and NaOH (1.50 g, 37.5

O AR R Al R S e
ben Bty R riRBrohd & ALAhh O oMot PenillokRp EAD LI A dstor

¢
I'n vacuo, suspen in water (100 nmL) and adjusted to
(2.7814, 2.%ireol) N E@QH (TtheLinitrpamdemper aixe. r toriag was cpntinued for 2

Et OAC X,.1 ni). . the combined organi .ayer S .
0 day LR §1 BT bR VR BB o Y Rl BPae i
vachtov@editeapthppurid (1l 830z, By od)lagayellghiogmat ogr aphy
(silitca, 0-30% EtQAc I n petroleumether) to give the

"H-NMR B0 BYCEDIEN)BS 7.70-7.60 (m, 4H), 7.08 (t, 1H), 7.00-6.95 (m, 1H), 6.90-
6.87 (m, 1H), 5.56 (br. s, 1H), 3.73-3.65 min (m, 4H), 2.04-1.92 (m, 1H), 1.76-1.64 (m,
1H), 1.56-1.42 (m, 1H), 0.92 (d, 6H).

15

) 4-Methyl-2-(5-trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-

yl)-pentanoic acid methyl ester

TfO O

~

(T
F
F”F

20
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yellow oil (7.40 g, 67 %9 'H NWR (400 MHz, CDC13): 6

7.41-7.25 (m 5H), 6.54 (s, 1H), 15 6.43 (s, | H),
wW@:2®8/1843511 H), 5.01 (s, 3H), 4.74 (s, | H, 4rGIIUsBP7/066951

H, 3.70 (t, I H, 3.65 (s, 3H), 2.78 (dd, 1H), 2.38

(dd, 1H), 1.71 (s, 3H); Mass spectrum (ESI, nfz) 325

(M1) c)

2- (3-Benzyl oxy-5-trifl uoromet hanesul f onyl oxy- phenyl) -4
The-titetdoy poprditvad prepaei ¢n A% Pdyiakd figrh 26Stledr&F-4-tHflddromethyl-

. OIf Trif|uoronethanesul fonic anhydrjde (3.3 nL, 10..1 .
blpl}ﬁ%ﬁ-y\bajs-nﬁ&%-@%t@%w% R TG b i Pahdppiibed in
step4cf.3- benzyl oxy- 5- hydr oxyphenyl ) - 4- met hy| - pent - 4- enoi ¢

acid methyl 25 ester (4.5 g, 13.8 mmol) and pyridi ne

1 : . XA 8 ) C 1he
R 00 VR PR 8.7 PR R T 2 2L B
THW BI-710 [CEDO3 )t 1H§r3. Bd(s( MI584)7- rosl (reonggnt7sat. €8l (th N H),
vacuo to afford the title product as an orange oi
1.54-6.49 @m, §H). 969 34dd, 6. NMams saoruvHESLape):305 (BI-7) 42- 7. 30
(m 5H), 6.97 (s, 1H), 6.85 (s, 1H), 82 WD 2007/ 124351
PCT/ US2007/ 066951 5 6.78 (s, 1H), 5.05 (s, 3H), 4.75
(s, 1H), 4.64 (s, 1H), 3.77 (t, 1H), 3.66 (s, 3H
g) 2. DZ(3-Elioro-IiHyifludrée(hdsly-41"Hyiflubrode(tsl-[ Bi);3', ) terphenyl-5'-
2-;5-8enzy|gxy14'-trifluoronethyl-biphenyl-3-y|)-4-net
YD-trgthydpentanoiasi¢d megaylestet hyl ester 0-~ Oe 10 ~ F A
m xture of
2- (3-benzyl oxy-5-trifluoromet hanesul f onyl oxy- phenyl) -4
- net hyl - pent - 4

The title compound was prepared in 53 % yield from 4-methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid methyl
ester and 3-fluoro-4-trifluoromethoxyphenylboronic acid under the conditions described

in step (d).

'H-NMR (400 MHz, CD;Cl): § "H-NMR (400 MHz, CDCls): & 7.73 (br, s, 4H), 7.63 (t,
1H), 7.57 (t, 1H), 7.51 (t, 1H), 7.45 (m, 1H), 7.40 (m, 2H), 3.80 (m, 1H), 3.70 (s, 3H),
2.07 (m, 1H), 1.75 (m, 1H), 1.55 (m, 1H), 0.95 (d, 6H).

h) 2-(3-Fluoro-4-trifluoromethoxy-4'"-trifluoromethyl-[1,1';3',1""| terphenyl-5'-
yl)-4-ethyl-pentanoic acid

&5
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20

enoic acid nethyl ester (4.3 g, 9.4 mmol),
4-trifluoronet hyl phenyl boronic acid (2.6 g, 13.7
w7 )124382C03 sol ution (2M 9.4 nL) and DMVE ( SBCTAIS200@866951
purged with N2 three 15 tines before addi ng Pd(PPh3)4
(400 ng, 0.3 nmmol ). The m xture was heated to 95 C for
5 h (followed by HPLC). The reaction was diluted with
Et OAc (200 nlL) and then was washed successively with
NaHCO3 sol ution and brine. The organic |ayer was dried
(MSAH), filtered and concentrated in vacuo to give
the tFtle conmpoynd as an oil. The residue was used
F.Cioudelin the nexy step. 20 e)

;ﬂ?(' -trifluoronethyl -bi phenyl -3-yl)-4-nethy
A - pex etnd-Otet hyl ester 83 WD 2007/ 124351
PCT/USZO! 1 HOe 5 ~F 10%Pd/C (Aldrich cat no
205699, 030 g)'mas added to a stirred solution of
2-(5-
benzyl ox trifluoronethyl-biphenyl-3-yl)-4-nethyl-p
ent - 4- eno acid nethyl ester (2.71 g, 5.96 mmol) in
MeCOH (75 ) at roomtenperature. Stirring was
contlnue¢ 2 10 days under H2 (1 atm). Then the

m xture was filtered through Celite, concentrated in

vacuo to give the conpound (1.83 g, 84% as a yellow

oiI iH-NNR (400 MHz, CD3Cl): 6 7.70-7. 60 (n1 4FD
7.00-6.95 (m 1 6. 90-

Anextse% qu?r(3 ﬂuormétytﬂf@om%h@@ Hi-wiflugyo rmqll)tyl 3. léé' 1] t@@ %Iml-S'-
yl)-%—%hyl-%%t? ? dic 84d GB¢hy1 Ler (m@PTHFE? nllW 1908 iR MEGH (0.3

mL)ﬁlaﬂ\zIeIﬂJ@((} zfr(Lsmsisﬁfra@ RIGYOECh o 8<tu Tho nylutioty wa$ edrioiefitrated in

| este

vacuo an tlhe ms?cl1 r1%15 d11ute>c/1 \)llﬂpﬁn(s %IQ(? !ch%n%cc:fdgﬁercrievtvlt concentrated HCL
The aqueous solution was extracted with DCM and filtered through
polytetrafluoroethylene 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
give the title product (11 mg, 44 %).

"H-NMR (CD;Cl; 400 MHz): & 7.70 (br. s, 4H), 7.61 (¢, 1H), 7.55 (¢, 1H), 7.51 (¢, 1H),
7.43 (m, 1H), 7.38 (m, 2H), 3.79 (m, 1H), 2.05 (m, 1H), 1.76 (m, 1H), 1.55 (m, 1H), 0.93
(d, 6H).

Intermediate A

4-Methyl-2-(5-trifluoromethanesulfonyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-

pentanoic acid methyl ester

86



10

15

TTOON / O FFF 20 84 W 2007/124351
PCT/ US2007/ 066951 5 The title conpound was prepared
WO 009582855 yi el d from 2-(5-hydroxy-4'-trifl uor oneCys2007/066951
bi phenyl - 3-yl ) - 4- et hyl - pent anoi ¢ acid nethyl ester
under the conditions described in step (c). i HNW
(400 MHz, CD3Cl): 6 7.77-7.64 (m 4H), 7.57-7.54 (m
1H), 7.40-7.35 (m 1H), 7.31-7.28 (m 1H), 3.77 (t,
1H), 3.7Q9 (s, 3H), 3.07-1.95 (m 1H), 1.75-1.65 (m
1H, 10A.54-1.40 (m 1H), 0.93 (dd, 6H). Mass
spectrun1(ESI mz): 365 (MH) g)

TG HOF Bl trlfluoronethoxy 4"-trifluoromethyl-[1,1
; "] terphenyl -5' - yl)-4-ethyl - pentanoic acid
metY ester F FTO FFI Ol*~ O F 15 F F The title

omet hanesul f onyl oxy-4' -trifl uoronet hyl - bi pheny
ﬂ 3-yl) -ﬁentan0|c acid nethyl ester and

3-f1 uoro- 4- trifluoromet hoxyphenyl boronic acid under
the conditions described 20 in step (d).

The title compound was prepared in 71 % yield from 2-(3-benzyloxy-5-
trifluoromethanesulfonyloxy-phenyl)-4-methyl-pent-4-enoic acid methyl ester (prepared
in Example 26, step (c)) under the conditions described in Example 26, step (d-f)) using
3,5-bis-trifluoromethylphenylboronic acid in step (d).

'H-NMR (400 MHz, CD:Cl): 8 7.96 (s, 2H), 7.94 (s, 1H), 7.55 (m, 1H), 7.38 (m, 2H),
3.80 (t, 1H), 3.71 (s, 3H), 2.01 (m, 1H), 1.71 (m, 1H), 1.49 (m, 1H), 0.94 (d, 6H).

Intermedaite B

2-(3'-Fluoro-5-trifluoromethanesulfonyloxy-5'-trifluoromethyl-biphenyl-3-yl)-4-

methyl-pentanoic acid methyl ester

TfO

87
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i HNVR (400 MHz, CD3Cl): 6'H NMR (400 MHz, CDCl3): 6
7.73 (br, s, 4H, 7.63 (t, 1H), 7.57 (t, 1H), 7.51
W@ 2g07AMB51 7.45 (m 1H), 7.40 (m 2H), 3.80 (mPAFpPS2007/066951
3.70 (s, 3H), 2.07 (m I H, 2.75 (m | H, 1.55 (m
I H, 0.95 (d, 6H). 25 h)
2-(3-FI uoro-4-trifluoronethoxy-4"-trifluoronmethyl-[1,1
;3" ,1"]terphenyl -5 - yl)-4-ethyl-pentanoic acid 85 WO
TheZﬁI&?doﬂx@éﬁﬁdw@@WebﬁE@ﬁﬂﬁ%@%d frob F(3-B&dyldxyt+5-1 \ OH O

tﬂﬂzoreglefhaasﬁféﬁwwpwﬂbﬁ-é@qﬁfaslwemv“ﬁp?lﬁ REgrBsHRYfpier forepared
in ]ﬂxanfi)le 26, stépt(gj') Qlﬁ@&ythe 50nd1‘r¥(£n)s d%s&fb@é[ by E%‘ﬁlﬂféo%c O—? ((&I-f)% using

est er , 10% Li OH
3- ﬂn@orﬁ_mfbncbmﬂmflpbe@lbmc)nlwa@dsm suepé@ at 30 C for 3 h.
The sol uti on was concentrated in vacuo and the residue

'H-WamR gidowvied, @btdl)HR D1 andR (henvati, diDd1ee s Wi Ishs, 1H), 7.53 (m,
concentrated HC1. The agueous sol uti on was extracted

T # (3 Bk 9.1 HEF 221 (mhHbugRO (B6ll .6t $hemudhodd Ryme k).
| .
370033 SRR S R TGER R (L ST &) v

phase preparative HPLC (MeCN, H20) to 15 give the
title pr oduct (11 rTg, 44 % . i H NWR (CD3Cl; 400 MHz):
7.70 (Cbr s, 7.61 (t, 1H), 7.55 (t, 1H), 7.51
Inte(rfnedlaiﬁ 7.43 (m "1H), 7.38 (m 2H), 3.79 (m 1H),
2.05 (m 1H, 1.76 (m 1H), 1.55 (m 1H), 0.93 (d,
2-(45gjhloro-5- trlﬂuoromethanesulfonyloxy-3' trlﬂuoromethyl biphenyl-3-yl)-4-

methyl-pentanoic acid methyl ester

TfO
O

9y

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 26, step (c)) under the conditions described in Example 26, step (d-f)) using
4-chloro-5-trifluoromethylphenylboronic acid in step (d).

Example 27

&8



20 Internediate A
4- Met hyl - 2- (5-trifl uoronet hanesul fonyl oxy-3',5" -bis-tr
w0 tdogoesnaet hyl - bi phenyl - 3-yl ) - pentanoi ¢ aci d PeL/Iy1007/066951
ester 86 WD 2007/124351 PCT/US2007/066951 ~ TJ~~'F F
5 FFF The title conmpound was prepared in 71 %yield
from 2-(3-benzyl oxy- 5-
trifluoronmet hanesul f onyl oxy- phenyl) - 4- et hyl - pent - 4- en
5  2-(3sFmoacHerifhiohyimedwixes3"'(Pr-bisarifhioromethyh{ipl 'e3' A6 | tesplegnyl-5'-

C der the conditions described in Exanple 26,
-Lidinpeangiafd" 1o
3,5-bis-trifluoronethyl phenyl boronic acid in step (d).
i H NVR (400 MHz, CD3Cl): 6 7.96 (s, 2H), 7.94 (s, 1H)
7.55 (m 1H), 7.38 (m 2H), 3.80 (t, I H, 3.71 (s,
F , 2201 (m I H, 1.7 (m | H, 1.49 (m | H, 0.94

rifluoromethanesul fonyl oxy-5"-trifluor
enyby3-yl ) -4- nmethyl -pentanoic acid net hyl
O FFF F 87 W 2007/124351

10 a) 2-(3-Fluoro-4-trifluoromethoxy-3",5"-bis-trifluoromethyl
[1,1';3',1""|terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester

15

The title compound was prepared in 73 % yield from 4-methyl-2-(5-
trifluoromethanesulfonyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-pentanoic acid
methyl ester (prepared in Intermediate A) and 3-fluoro-4-
trifluoromethoxyphenylboronic acid under the conditions described in Example 26, step

20 (d).

&9
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5 The title conpound was prepared in 66%yield from
2- (3-benzyl oxy-5
wao eio7higssomet hanesul f onyl oxy- phenyl ) - 4- et hyl - PERUS200B066951
oic acid nmethyl ester (prepared in Exanple 26, step
(c)) under the conditions described in Exanple 26,
step (d-f)) using
3-fluoro-5-trifluoronethyl phenyl boronic acid in step
(d). iHNWR (400 Mz, CD3Cl): 6'H NMR (400 MHz,
CDC13): 6 7.58 (s, 1H), 7.53 (m 10 1 H), 7.44 (dm 1
b) H 216 Blubrbﬂ)trﬁ]&%nhmho&yis)' s'qbﬁﬁrmbr&nwl 1-7.33 (m 1
8 (m 3.70 (s, 3H), 2.03 (m 1FD 1.71
1, 1(,|?n l'ﬂﬁgrphgnylgs (YM 4-methylepadanaic aem J=6. 8Hz) .
Internediate C
2-(4'-Chloro-5-trifluoronethanesul fonyl oxy-3'-trifluor
onet hyl - bi phenyl -3-yl)-4- 15 net hyl - pentanoi c acid
Ther’fBIeh:y)hlpeaﬁdEﬁvag fn@p@ed 45 ¥ @ldHrdm Th@-fludrd-@- tﬁﬁﬁ@l@uiwloxy-

. was prepared in 70 ield from 2-(3-benzyl oxy-5
35 PR BB e 4 P fl walﬁhwgé‘rl}wt@yhmﬁwwpm m&théfhester

t Exanpl e 26, ste
undh s BGh ARl AR AR, S (U e gt o 26,

' RME ‘@5&“%1) P 292y PN B 25 TOLE: FT T kg
7.54 G!) 1H)E>yamhle 1?1? B W%OZ/Sl%ﬁ35ﬁ) Wd&%@ﬁﬁ 866851H),3.55

uor o-4 r|fluoronethox - bis-trifluoroneth
ﬁnﬂfD{m9@&L9H)l 1t er phenyl - 5' - yI) 4 met hyl - pent anoi ¢
acid FF FO

Example 28

2-(3-Fluoro-4-chloro-3",5"-bis-trifluoromethyl-[1,1';3',1'""| terphenyl-5'-yl)-4-methyl-

pentanoic acid

a) 2-(3-Fluoro-4-chloro-3",5"-bis-trifluoromethyl [1,1';3',1"'|terphenyl-5'-yl)-4-

methyl-pentanoic acid methyl ester
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H FeF FF F FF 10 a)
2-(3-Fluoro-4-trifluoronethoxy-3",5"-bis-trifluoroneth

W@ R007[124331 ; 3' , 1" ] t er phenyl -5' -yl ) - 4- met hyl - penPEOB07/066951
acid nethyl ester FyF FO F eF FF F FF 15 The title
conmpound was prepared in 73 %yield from
4- met hyl - 2- ( 5-
trifluoromethanesul fonyl oxy-3',5" -bis-trifluoronethyl -

bi phenyl - 3-yl|) -pentanoi c acid nethyl ester (prepared

Late A) and 3-fluoro-4-

Cl

©ri bed in Exanple 26, step 20 (d). 89

PCT/ US2007/ 066951 5 b)

-trifluoronethoxy-3

ig-trifluoronmethyl- [1,1';3",1

I-5' yl)-4-nethyl - pentan0|c acid The title

asFprepared in 45 %yield from

-4-trifluoromethoxy |0

-bis-trifluoronethyl [ 1, |';3, 1
"]terphenyl-5'-yI)-4-nethyI-pentanoic aci d net hyl
ester under the conditions described in Exanple 26,
step (h). i HNWR (400 MHz, CDC13): 6 7.99 (m 2H)

ThetitBofmpoudyvas prefared in 63 B4) yield. fookn @GtmethiAd)}2-(5-7. 54 (t, |

triﬂ}t;?)ﬁ’on}zﬂ%;es(uﬁogélo%?zf?g %Lﬁ&%o@éthﬁlﬁ%h&mﬁ!yl)t%énte?ﬁog)c?acid
methyl ester (prepared in Intermediate A) and 3-fluoro-4-chlorophenylboronic acid

under the conditions described in Example 26, step (d).

b) 2-(3-Fluoro-4-chloro-3",5"-bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-
methyl-pentanoic acid

The title compound was prepared in 37 % yield from 2-(3-fluoro-4-chloro-3",5"-bis-
trifluoromethyl [1,1';3',1"]terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester under the
conditions described in Example 26, step (h).

'H-NMR (400 MHz, CDCl): & 8.00 (m, 2H), 7.90 (m, 2H), 7.62 (t, 1H), 7.58 (t, 1H),
7.54 (t, 1H), 7.49 (dd, 1H), 7.41(dd, 1H), 7.34 (dd, 1H), 3.84 (m, 1H), 2.10 (m, 1H), 1.78
(m, 1H), 1.59 (m, 1H), 0.97 (d, 6H

Example 29

2-(3"-Fluoro-3,5,5"-tris-trifluoromethyl-[1,1';3',1''| terphenyl-5'-yl)-4-methyl-

pentanoic acid
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15

(m I H, 0.96 (d, 6H). 15 Exanple 28
2-(3-Fluoro-4-chloro-3",5"-bis-trifluoronethyl- [
wa 734350 "] terphenyl -5 -yl )-4-nethyl - pent apCi/TSBOT/0b6951
CCHFCO I 7FFI 20 F F a)
2-(3-Fluoro-4-chloro-3",5"-bis-trifluoronethyl [1,1";
3',1 "]terphenyl-5"-yl)-4- nethyl-pentanoic acid
met hyl ester 90 WD 2007/ 124351 PCT/ US2007/ 066951 Cl F
CFQFF I F5 F FF The title conmpound was prepared in
o§ield frdm 4-net hyl - 2- (5-
or onet franmesul f onyl oxy-3', 5" -bi s-trifl uoronet hyl -
pgntanoi c acid nethyl ester (prepared

a) 2-(3""-Fluoro-3,5,5"-tris-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-4-

methyl-pentanoic acid methyl ester

The title compound was prepared in 91 % yield from 2-(3'-fluoro-5-
trifluoromethanesulfonyloxy-5'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester (prepared in Intermediate B) and 3,5-bis-trifluoromethylphenylboronic acid
under the conditions described in Example 26, step (d).

b) 2-(3""-Fluoro-3,5,5"-tris-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-4-

methyl-pentanoic acid
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b)
2-(3-Fluoro-4-chloro-3",5"-bis-trifluoronethyl-[1,1";
wW@2001/12436er phenyl -5' -yl ) - 4- net hyl - pent anoi ¢ ar¢THUIIW@7/066951
title conpound was prepared in 37 %yield from
2-(3-fluoro-4-chloro-3",5"-bis 15 trifl uoronethyl
[1,1";3", 1 "]terphenyl-5"-yl)-4-nethyl-pentanoic acid
net hyl ester under the conditions described in
TheErErphgoRtd was prepéde)l in B HYNRA (bG02-K4'12E 1u@iocd, 35 -tis-8. 00
: 2 7.9 2 7.62 (t, 1 7.58 ,  1H),
trlﬂgg?ggpeh%y'l [llll_i)'3Q g]@@he(tl_%by }j_lh% rge/thyllﬂ( nomcuf 171_6@;1‘%56&3’
E:‘?h 384 1 : 10 (m 1}—%‘ .78 (m 1H), 1.59
und(: em}dltl@n Sqrdaed@lHEzemw@Zﬁn pEb). 2 (3
-Fluoro-3,5,5"-tris-trifluoronethyl- [ 1,1';3 ,1 "]

-NMR)h@@WIHE EPC)H4A 801 iyl s; 1 HeM Snir cs, aH)cV GBl(bV\m 2H,
-6 AL HE e W 20 75T 08 L BT 3mD, 7.7 of 0, 18 9. 5. o
0 " t
T e
ester FF F

Example 30

2-(3,5-bis-trifluoromethyl-4''-chloro-3''-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-

4-methyl-pentanoic acid

a) 2-(3,5-bis-trifluoromethyl-4''-chloro-3''-trifluoromethyl-
[1,1';3',1""|terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester
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FF\ 1 \ O-FO FF 10 F The title conpound was
prepared in 91 %yield from2-(3' -fluoro-5-
wao eio7higssomet hanesul f onyl oxy-5" -tri fl uor omet hyPebuptveng669si

| -3-yl)-4-nmet hyl -pentanoic acid nethyl ester
(prepared in Internediate B) and
3,5-bis-trifluoronethyl phenyl boronic acid 15 under the
condi tions described in Exanple 26, step (d). b)

5  TheditleIontpound ea8piepaitd tim 56 %4 yickd fumn an@t-chibrof S, 1'

T P e e S TR R e dsﬁéaow acid

met}‘l\ﬁ%sféf gﬁ@ﬁﬁgd inrlnse?rn{éﬁl@tle ©)f @ s- bzs-tr1ﬂuorornethylphenylboromc acid
| uoro-3,5,5"-tris trlfluoronethyl-[l 1;3,1

undél] melcmrrhmﬂ&@SGIwe)imeemw 2@ettpadoi ¢ aci d net hyl
ester under the conditions described in Exanple 26,
step (h). iHNWR (400 MHz, CDC13): 6 8.01 (br.s, 1H),
7.91 (br. s, 1H), 7.63 (br. d, 2H, J=6. | Hz), 7.59

10 b) (brz (3%5- b%’-‘ﬂ'lﬂuz)rme{lﬁz'l-4"fbhldrot3" #ifbuctiommethyd- 37 (br. d,
J=8 Hz)), 3.90 (br. 10s, | H), 2.14 (br. s,

1, 1r 3H}"]tqrp8enxlkfr'-yl)s4 methyl-pentHeoi¢ beid s, | H, 0.97 (br.
s, 6H) Exanple 30
The2itle3ohpousd tvas pieparcd med hyd yidld fodrh @r(G; 53bz's-triﬂuorornethyl 4"-

s SNSRI L st S Bt ey

ester under the conditions described in Example 26, step (h).

15 'H-NMR (400 MHz, CDCL): & 7.98 (s, 2H), 7.88 (1H), 7.85 (1H), 6.65 (d, 1H), 7.56-
7.50 (m, 3H), 7.25 (1H), 3.73 (t, 1H), 1.97 (m, 1H), 1.69 (m, 1H), 1.47 (m, 1H), 0.86 (m,
6H.

Example 31

20  2-(3,5-Difluoro-4'"-chloro-3'-trifluoromethyl-[1,1';3',1'""|terphenyl-5'-yl)-4-methyl-

pentanoic acid

a) 2-(3,5-Difluoro-4''-chloro-3"'-trifluoromethyl-[1,1';3',1"'|terphenyl-5'-yl)-4-

25 methyl-pentanoic acid methyl ester
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a)
2-(3,5-bis-trifluoronethyl-4"-chloro-3"-trifluoronethy
WO 2007424851 3' , 1" ] t er phenyl -5' -yl ) - 4- net hyl - pent BEDULS2007/066951
acid nethyl ester CF3 F3C O- CF3 C 20 93 WO
2007/ 124351 PCT/ US2007/ 066951 5 The title conpound
was prepared in 50 %yield from2-(4'-chloro-5
trifluoronmethanesul fonyl oxy-3'-trifl uoronethyl -bi pheny
| -3-yl)-4-nmethyl -pentanoic acid nethyl ester
(prepared in Internediate C) and
3F5-bis-trif]uoromethyl phenyl boronic acid under the
ditions described in Exanple 26, step (d). 10 b)
5-bi s{trifluoronethyl-4"-chloro-3"-trifluoronethy
N3 OJterphenyl -5 -yl )-4-nmet hyl - pent anoi c
titlle conpound was prepared in 61 %yvyield
,5-Qis-trifluoromet hyl - 4" -

2r phenyl -5' -yl ) - 4- net hyl - pent anoi ¢ aci d net hyl
ester der _the conditions described in Exanple 26,
step (H). 9% 1H NWR (400 MHz, CDC13): 6 7.98 (s, 2H),
7.88 ( , 7.85 (1H), 6.65 (d, 1H), 7.56- 7.50 (m
3H), 7.25 (1 H), 3.73 (t, 1H), 1.97 (m 1H), 1.69 (m
1H, 1.47 (m 1H), 0.86 (m 6H Exanple 31 20
2-(3,5-Difluoro-4"-chloro-3"-trifluoronethyl-[1,1";

TheditheleohipBuRNKAY breparel lin 46 2Bk yom REBL@NGI0Cs-aci d F

trifluoromethanesulfonyloxy-3'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester (prepared in Intermedaite C) and 3,5-difluorophenylboronic acid under the
conditions described in Example 26, step (d). 'H-NMR (400 MHz, CDCls): & 7.90 (s,
1H), 7.72 (d, 1H), 7.60 (d, 1H), 7.58 (s, 1H), 7.52 (s, 2H), 7.15 (d, 2H), 6.83 (t, 1H), 3.80
(t, 1H), 3.70 (s, 3H), 2.04 (m, 1H), 1.73 (m, 1H), 0.95 (d, 6H.

b) 2-(3,5-Difluoro-4''-chloro-3"-trifluoromethyl-[1,1';3',1"'|terphenyl-5'-yl)-4-
methyl-pentanoic acid

The title compound was prepared in 99 % yield from 2-(3,5-difluoro-4"-chloro-3"-
trifluoromethyl-[1,1';3",1"|terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester under
the conditions described in Example 26, step (h). 'H-NMR (400 MHz, CDCls): & 7.89
(d, 2H), 7.70 (dd, 1H), 7.61 (s, 1H), 7.59 (m, 1H), 7.53 (m, 2H), 7.13 (m, 2H), 6.84 (tt,
1H), 3.84 (t, 1H), 2.10 (m, 1H), 1.77 (m, 1H), 1.58 (m, 1H), 0.97 (d, 6H.

Example 32

4-Methyl-2-(3,5,3"'-trifluoro-5'"-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-

pentanoic acid
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OH FO CFR3 O a)
2-(3,5-Difluoro-4"-chloro-3"-trifluoronethyl-[1,1";
wW@2001/12438t phenyl -5' -yl ) -4- 25 net hyl - pent anoi cPED/U82007/066951
nmet hyl ester 94 WD 2007/ 124351 PCT/ US2007/ 066951 5 F
Ol~1 FOCF3 C The title conpound was prepared in
40 % yield from2-(4'-chl oro-5-
trifluoronmethanesul fonyl oxy-3'-trifl uoronethyl -bi pheny
| £3-yl)-4- et hyl -pentanoic acid 10 nethyl ester
prepared i pN nternedaite C) and
di fl uotophenyl boroni ¢ acid under the conditions
' s AXanpl e 26, step (d). 'H NVR (400 MHz,
O(s, I H, 7.72 (d, I H, 7.60 (d, I H,

7.58 ( , 7.52 (s, 2H), 7.15 (d, 2H), 6.83 (t,
H, 3 I H, 3.70 (s, 3H, 2.04 (m | H, 1.73
(m | 0.95 (d, 6H 15 b)

2- (37 foro-4"-chloro-3 "-trifluoronethyl-[1,1";
3,1 "]ter'phenyl -5' -yl )-4- nethyl - pentanoic acid The
title conpound was prepared in 99 %yield from
2-(3,5-difluoro-4"-chloro-3"- trifluoromethyl-[1,1

;3,1 "]terphenyl -5 -yl)-4-nmet hyl - pentanoi c acid
nmet hyl ester under
a) 4-Methyl-2-(3,5,3"'-trifluoro-5"'-trifluoromethyl-[1,1';3',1"'|terphenyl-5'-yl)-

pentanoic acid methyl ester

The title compound was prepared in 95 % yield from 2-(3'-fluoro-5-
trifluoromethanesulfonyloxy-5'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pentanoic acid
methyl ester (prepared in Intermediate B) and 3,5-difluorophenylboronic acid under the

conditions described in Example 26, step (d).

b) 4-Methyl-2-(3,5,3"'-trifluoro-5"'-trifluoromethyl-[1,1';3',1"'|terphenyl-5'-yl)-

pentanoic acid

96



the conditions described in Exanple 26, step (h).
"H NWVR (400 MHz, CDC13): 6 7.89 20 (d, 2H), 7.70 (dd,
wo 20dy/1248561 (s, | H), 7.59 (m | H), 7.53 (m PE&¥/PS2W002B66951

(m 2H), 6.84 (tt, | H, 3.84 (t, I H, 2.10 (m |
H, .77 (m I H, 1.58 (m | H, 0.97 (d, 6H Exanple
32 4-Methyl-2-(3,5,3 "-trifluoro-5"-trifl uoronethyl -
[1,1";3",1 "] terphenyl-5-yl)- 25 pentanoic acid 95

5 The\ﬁﬁle&fbﬁ@bﬁﬂd%ipﬁﬁé’ﬂe&ﬁﬂﬂ)@% Pi6EPsdm 4Fm&hiyl-F(05, 3~ td ludso B~

I “-trifluoro-5"-trifl uoromnethyl -
tﬂﬂtl%m@e%@tl TY %211 dF%Pﬂéfi’i‘;Yl 55V15 PPYENQIG AT MR KUY et hyl
ester F FOO FF 10 F The title compound was
undsrrtésa%htlw dgscrapegiie Egampid @ sieg'(bx | uor o- 5-
trifluoronmethanesul fonyl oxy-5"'-trifl uoronethyl - bi pheny
H-NMR {@00-MHze€ Byl»)perbadal s 1) 660(rlﬁt hylH)e3581br. s, 1H), 7.49

(.3 BTG 0BT o b G e b SH. 3.7 b . 1)
o 2.160@RY 1HONSsHER S, 1 RSA SN URXATR) 2.9 ¢d, BHEP- 6Th2).

Example 33

2-(3,5-Difluoro-3",5"-bis-trifluoromethyl-[1,1';3",1""|terphenyl-5'-yl)-4-methyl-

pentanoic acid

15

a) 2-(3,5-Difluoro-3",5"-bis-trifluoromethyl-[1,1';3',1'"|terphenyl-5'-yl)-4-

methyl-pentanoic acid methyl ester

20
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b)

4- Met hyl -2-(3,5,3"-trifluoro-5"-trifluoronethyl-[1,1";
W@2001/124361 phenyl -5' -yl )- pentanoi ¢ acid 96 WO PCT/US2007/066951

2007/ 124351 PCT/ US2007/ 066951 5 The title conpound

was prepared in 36 %yield from

4-met hyl -2-(3,5,3"-trifluoro-5" trifluoronethyl- [ 1,

['";3, 1 "]Jterphenyl-5"-yl)-pentanoic acid methyl

ester under the conditions described in Exanple 26,

step (h). iHNWR (400 MHz, CDC13): 6 7.63 (br. s, 1H)

Theﬁt@@oﬁ@bun@wag-bﬁe aréd 9H7% Myleﬁi, frélrh|)4rm3th§1192 (%-or. d, I H,
J=9. Hz), 7.13 (dm 2H _J=6.3Hz), 6.84 (tm |
trlﬂge;gn@p@}l’esugf_ogy/b(( LS'Pis 1r1ﬂ4.|0}ometh1§l ‘tgpllq_my( gryl) Bentqnopq) acid

rnetéyl gte&%r.epa%(da irlrl'p ]:Fpéeré‘l%ed%ﬁe %}rundgr thb cgﬁdltlcglsg(gsérﬂied %’f‘Exflmple

26, &ef &)5- Di fl uoro-3",5"-bis-trifluoromethyl- [ 1,1";
3,1 "] terphenyl-5"-yl)-4-nethyl- pentanoic acid F OH
FO FFF 15 F F F a)
2 (3,5-Difluoro-3",5"-bis-trifluoronethyl-[1,1";3,1

"] tf{f%ﬁgﬁdf%'-%:'x%)-Eéltﬁffﬁfoli])fﬁl'eﬁﬁz'i‘-t[la,'f%'(,:1'qfeirﬂhﬁﬁxl-lgy-&l)A-

este
methyl pentanoic acid

The title compound was prepared in 61 % yield from 2-(3,5-difluoro-4"-trifluoromethyl-
[1,1;3",1"terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester under the conditions
described in Example 26, step (h).

'H-NMR (400 MHz, CD:Cl): & 8.00 (m, 2H), 7.90 (m, 1H), 7.62 (m, 1H), 7.58 (m, 1H),
7.55 (m 1H), 7.14 (m, 2H), 6.84 (m, 1H), 3.87 (m, 1H), 2.10 (m, 1H), 1.80 (m, 1H), 1.59
(m, 1H), 0.97 (d, 6H).

Example 34

2-(3-Cyano-3",5"-bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-methyl

pentanoic acid.
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20 F F 97 WO 2007/ 124351 PCT/ US2007/ 066951 5 The
title conpound was prepared in 72 %yield from
W@ 200811bupbt 2- (5- PCT/US2007/066951
trifluoronethanesul fonyl oxy-3',5" -bis-trifluoronethyl -
bi phenyl - 3-yl ) -pentanoic acid nethyl ester (prepared
in Intermedaite A) under the conditions described in

Exanmple 26, step (d). 10 b)
a) 2 (B(36€§ziuid ﬁbﬁd-lﬁﬁ-tﬁﬂudnimdthylﬁ[I1LlOJSQﬂrtéltéqihe[1§LI,-5L"-yl)-4-methyl-
ter ' )-4- methyl-pentanoic acid The
PF‘EtF‘E é‘y\;\ﬁ%te%r epared in 61 %yield from
2- (3, 5- dlfluoro 4"-trifluoronethyl- [ 1,1; I";
3"]terphenyl -5 -yl)-4-met hyl - pent anoi ¢ aci d net hyl
ester under the condi tions 15 described in Exanple 26,
: i H NVMR (400 MHz, CD3Cl): 6 8.00 (m 2H),
, 7.62 (m 1H), 7.58 (m 1H), 7.55 (m|l
2H), 6.84 (m | H, 3.87 (m | H, 2.10
1@O(m I H, 1.59 (m | H, 0.97 (d, 6H).
Ie 34> 2- (3- C,yano 3" 5"-bis-trifluoronethyl -
, 10"] ter phenyl yI)-4- nmet hyl  pentanoic
acid.|N OH O FF F FF

The title compound was prepared in 48 % yield from 4-methyl-2-(5-
trifluoromethanesulfonyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-pentanoic acid
methyl ester (prepared in Intermedaite A) and 3-cyanophenylboronic acid under the

conditions described in Example 26, step (d).

b) 2-(3-Cyano-3",5"-bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-methyl

pentanoic acid.

The title compound was prepared in 68 % yield from 2-(3-cyano-3",5"-bis-
trifluoromethyl-[1,1';3",1"|terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester under
the conditions described in Example 26, step (h).

"H-NMR (400 MHz, CDCLs): § 8.02 (m, 2H), 7.91 (m, 2H), 7.85 (m, 1H), 7.69 (m, 1H),
7.5-7.7 (m, 4H), 3.86 (m, 1H), 2.10 (m, 1H), 1.80 (m, 1H), 1.57 (m, 1H), 0.97 (d, 6H).

Example 35

4-Methyl-2-(3,5,4"'-tris-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-pentanoic acid
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25 98 WD 2007/ 124351 PCT/ US2007/ 066951 5 a)

2-(3-Cyano-3",5"-bis-trifluoronethyl-[1,1";
W@20007/13436t phenyl -5' -yl ) - 4- net hyl - pent anoi ¢ acPdI/De1yH66951

ester NO FF F F FF The title conpound was prepared

in 48 %yield from4-nethyl-2-(5 10

trifluoronethanesul fonyl oxy-3',5"-bis-trifl uoronethyl -

bi phenyl - 3-yl ) -pentanoic acid nethyl ester (prepared

i Fntermedaite A) and 3-cyanophenyl boronic acid under

they~gondi tions described in Exanple 26, step (d). b)

2- "-bis-trifluoronmethyl-[1,1 ;3,1

'] "-yl)-4-nmethyl 15 pentanoic acid. The
FQi ¥ WHs prepared in 68 %yield from

:'-bis- trifluoronethyl-[1, | ;3 , |
-yl )-4-nmet hyl - pentanoi ¢ aci d net hyl
the conditions described in Exanple 26,
P0 1H NVR (400 MHz, CDC13): 6 8.02 (m 2H)
), F7.85 (m 1H), 7.69 (m 1H), 7.5-7.7 (m
: 1H, 2.10 (m 1H, 1.80 (m 1H), 1.57
(m 1H), 0.97 (d, 6H). Exanple 35
4-Met hyl -2-(3,5,4"-tris-trifluoronmethyl-[1,1";
3',1"]terphenyl -5 -yl)-pentanoic acid 25 99 WO
2007/ 124351 PCT/ US2007/ 066951
a) 4-Methyl-2-(3,5,4"'-tris-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-pentanoic

acid methyl ester

The title compound was prepared in 68 % yield from 4-methyl-2-(5-
trifluoromethanesulfonyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-pentanoic acid
methyl ester (prepared in Intermediate A) and 3,5-bis-trifluoromethylphenylboronic acid
under the conditions described in Example 26, step (d).

b) 2-(3,5-Difluoro-3",5"-bis-trifluoromethyl-[1,1';3',1'"|terphenyl-5'-yl)-4-

methyl-pentanoic acid.
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FFF FFC FOFFF 5 FFF a)
4- Met hyl -2-(3,5,4"-tris-trifluoronethyl-[1,1";
w@2qotizphenyl -5' -yl ) -pentanoi ¢ acid nmet hyl eRCBUSI0F066951

F FFO-FO FFI F 10 F F The title conpound was
prepared in 68 %yield from 4-net hyl - 2- (5-
trifluoronethanesul fonyl oxy-3',5"-bis-trifl uoronethyl -
bi phenyl - 3-yl ) -pentanoic acid nethyl ester (prepared

5  Theititlel cotrpomedi ivas pre@redlild65 % yield from 4- methyl-2-(3,5,4”-tris-

L RSSO P OFBH R G b L
con§1116§s @esglﬁédﬁﬁﬁﬁa&pl@ 6. t& (thP' fluoronmethyl-[1,1';3",1

"]terphenyl -5 -yl)-4- methyl-pentanoi c acid. 100 WD
/ 1 /06 t c
RO P L VPO LBOBRE D ool L b5 mCRTR A1, 280
3884qnﬁi1j12I132tnL3H§,14‘79(rﬁ|15H)tn|6ﬁl(ﬂlouH5r&I¢Wd-6HI N
] terphenyl-5"-yl)-pentanoic acid methyl ester under
10 the condi ti ons described in Exanple 26, step (h).

Example 36
2-(5-Cyano-3-fluoro-4''-trifluoromethyl-[1,1';3',1'""| terphenyl-5'-yl)-4-methyl-
pentanoic acid

F

O OH

NZ

n

15

a) 2-(5-Cyano-3-fluoro-4''-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-4-methyl-

pentanoic acid methyl ester

20
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i H NMR (400 MHz, CDC13): 6 8.00 (m 4H), 7.92 (m 2H),

7.65 (m 1H), 7.61 (m 2H), 3.88 (t, | H, 2.13 (m |
woRgo7Aa289 (m | H), 1.61 (m | H), 0.97 (d, 6HCT/1IB2007/066951

Exanpl e 36 2-(5-Cyano-3-fluoro-4"-trifluoromnethyl-[

1,1';3,1 "] terphenyl-5-yl)-4-nethyl- pentanoic acid

FOH N OF FF 15 a)

2- (5-Cyano-3-fluoro-4"-trifluoronethyl-[1,1";
The3itlekohtpenpheny preparey in) 2 4 Yampthlyfrom gemtthple2-¢5-aci d net hyl

ester O F F 20 1 M) 2007/ 124351
tﬂﬂwaf?mézﬂeW}f@%@ﬂ-“ﬁﬁlﬂm@%t%@b\f@&w%- Deangicaryt mgthyl
estel G)rgéare@ Wi Bt fin e 28 é’ceﬂ(ﬁlt) BYd 34ribry-5- (4 4,5,5-tetramethyl-

t uor omet hanesul f onyl oxy-4'-trifl uofonet hyl - bi pheny
[1,312]@iopaborplent2ayi bbenzavitdlemadinthe centitons(dss@pwd e Example 26,

mpl e 26, step(f)) and
Swpgﬁ?|uoro 5-(4,4,5,5-tetranet hyl -

[1, 3, 2] di oxaborol an-2-yl ) -benzonitril e under the
condi tions described in Exanple 26,

b) 2-(5-Cyano-3-fluoro-4'"-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-4-methyl-

pentanoic acid

The title compound was prepared in 71 % yield from 2-(5-cyano-3-fluoro-4"-
trifluoromethyl-[1,1';3",1"|terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester under
the conditions described in Example 26, step (h).

"H-NMR (400 MHz, CD;Cl): § 7.64 (q, 4H), 7.10 (s, 1H), 6.97 (s, 1H), 6.94-6.92 (n,
2H), 6.89 (s, 1H), 6.82 (d, 1H), 3.70 (t, 1H), 2.01-1.93 (m, 1H), 1.75-1.68 (m, 1H), 1.56-
1.51 (m, 1H), 0.92 (d, 6H).

Example 37

2-(4-Cyano-3",5"-bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-methyl

pentanoic acid.
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step (d). 10 b)
2-(5-Cyano-3-fluoro-4"-trifluoronethyl-[1,1";
wW@2001/12436t phenyl -5' -yl ) - 4- net hyl - pent anoi ¢ acPdr/UEm®07/066951
title conpound was prepared in 71 %yield from
2-(5-cyano-3-fluoro-4" 15 trifluoromethyl-[1,1 ;3,1
"]terphenyl -5 -yl)-4-nethyl -pentanoic acid net hyl
ester under the conditions described in Exanple 26,
step (h). iHNWR (400 MHz, CD3Cl): 6 7.64 (q, 4H),
7.10 (s, 1H), 6.97 (s, 1H), 6.94-6.92 (m 2H), 6.89
a) (S,2-UCyak0-82,5("his-ittiluordm@hyIt[1,155),1"" ZerPhenylOs- meth 1-
)I—Dw"§5168(mll—|) 1563([1%’1 R@Ly }(l)m Y
peng}lbmc 2qd E’@ihﬁl estex7
2-(4-Cyano-3",5"-bis-trifluoronmethyl- [ 1,1';3",1 "]
t er phenyl - 5' -yI )-4-methyl pentanoic acid. NOH O FF
F 25 F F F 102 WD 2007/ 124351 PCT/ US2007/ 066951 5 a)
N 2-(4-Cyano-3j',5"-bis-trifluoromethyl-[1,1";3 ,1 "]
It Ayl)-4-methyl - pentanoic acid nmethyl ester

The title compound was prepared in 57 % yield from 4-methyl-2-(5-
trifluoromethanesulfonyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-pentanoic acid
methyl ester (prepared in Intermediate A) and 4-cyanophenylboronic acid under the

conditions described in Example 26, step (d).

b) 2-(3-Cyano-3",5"-bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-methyl

pentanoic acid

The title compound was prepared in 37 % yield from 2-(4-cyano-3",5"-bis-
trifluoromethyl-[1,1';3",1"|terphenyl-5'-yl)-4-methyl-pentanoic acid methyl ester under
the conditions described in Example 26, step (h).

'H-NMR (400 MHz, CDCls): § 8.00 (m, 2H), 7.91 (m, 2H), 7.77 (d, 2H), 7.72 (d, 2H),
7.66 (t, 1H), 7.63 (t, 1H), 7.58 (t, 1H), 3.86 (m, 1H), 2.11 (m, 1H), 1.78 (m, 1H), 1.58 (m,
1H), 0.96 (d, 6H).

Example 38

103



o FFF F FF 10 The title conpound was prepared in
57 %yield from 4-net hyl - 2- (5-
wao eio7higssomet hanesul f onyl oxy- 3", 5" - bi s-tri fl uoPCIES1VYT/066951
bi phenyl - 3-yl ) -pentanoic acid nethyl ester (prepared
in Internmediate A) and 4-cyanophenyl boroni c acid under
the conditions described in Exanple 26, step (d). 15
b) 2-(3-Cyano-3",5"-bis-trifluoronethyl-[1,1";3",1
5 4-Mekhdrp(3eh 1,53 tetrhludrordt Hy3',1' terjilenyl-8'-@-penthineictacid e
conmpound was prepared in 37 %yield from
2-(4-cyan-3", 5"-bis- trifluoronethyl-[1, | ;3 , |
"]terphenyl -5 -yl)-4-nethyl - pentanoi ¢ aci d net hyl
e$ter under , 20 the conditions described in Exanple
i H NVR (400 MHz, CDCl13): 6 8.00 (m 2H),
7.77 (d, 2H), 7.72 (d, 2H), 7.66 (t,
o), 7.58 (t, 1H), 3.86 (m 1H), 2.11
B8 (m 1H), 1.58 (m 1H), 0.96 (d, 6H). 25
8 13 WD 2007/ 124351 PCT/ US2007/ 066951 5
4- Met hyll -2-(3,5,3",5"-tetrafluoro-[1,1';3",1
-yl)-pentanoic acid F OH F O

a) 2-(3,5-Dihydroxy-phenyl)-4-methyl-pentanoic acid methyl ester

10

HO O

OH

10% Pd/C (Aldrich cat no 205699, 214 mg) was added to a stirred solution of 2-(3,5-bis-
benzyloxyphenyl)-4-methyl-pent-4-enoic acid methyl ester (2.14 g, 5.1 mmol) and NaOH
15 (225 mg, 5.6 mmol) in MeOH (30 mL) at room temperature. Stirring was continued for 2
hunder H; (1 atm.) then the mixture was filtered through Celite, concentrated in vacuo,
suspended in water (15 mL) and adjusted to pH 2 with 1M HCl. The mixture was
extracted with DCM (3 x 60 mL); the combined organic layer was washed with brine (20
mL), dried (MgSQy), concentrated in vacuo and purified by flash chromatography (silica,
20 0-20% EtOAc in petroleum ether) to give the title product as a white syrup (1.1 g, 90 %).

b) 2-(3,5-Bis-trifluoromethanesulfonyloxy-phenyl)-4-methyl-pentanoic acid

methyl ester
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F F a) 2-(3,5-Di hydroxy-phenyl)-4-nethyl - pentanoic
acid nethyl ester 10 HOO- O OH 10% Pd/C (Al drich
W@ 2107113205699, 214 ny) was added to a stirredPGDUSINTN6951
of 2-(3,5-bis- benzyl oxyphenyl) -4-net hyl - pent - 4- enoi c
acid nethyl ester (2.14 g, 5.1 mmmol) and NaOH 15 (225
mg, 5.6 mmol) in MeOH (30 nL) at room tenperature.
Stirring was continued for 2 h under H2 (1 atm) then
the m xture was filtered through Celite, concentrated
in vacuo, suspended in water (15 nlL) and adjusted to
i IM HC1. The m xture was extracted with DCM
(3 x 60 _1); the combined organic |ayer was washed
with bfine (20 nlL), dried (MgSO4), concentrated in

o Et'OAc in petroleumether) to give the title
séfuct @s a white syrup (1.1 g, 90 %. b)

2- (Fpe5-Bis-trifluoronet hanesul f onyl oxy- phenyl ) - 4- net hy
| -pentanoic acid nethyl ester 104 WO 2007/ 124351

PCT/ US2007/ 066951 5 TfO O', O Ofrf

Trifl uoromet hanesul foni ¢ anhydride (208 L, 1.26 mmol)
was adﬂed dropwi se to a stirred solution of

Triffjuoramehepanyderis joiyreRg (3054Lmd e Hynopeit arvied diopyise to a
st i Moy Lo 195
mg, 0.21 mmol) and pyridine (195 pL, 2.52 mmol) in DCM (5 mL) at 0 °C then warmed
to room temperature. After 1 h, the mixture was washed with 1M HCI (2 mL), dried
(MgS0,) and concentrated in vacuo to afford the title product as an orange oil (104 mg,

99 %). The product was used without further purification in the next step

¢) 4-Methyl-2-(3,5,3",5"-tetrafluoro-[1,1';3',1" | terphenyl-5'-yl)-pentanoic acid

methyl ester

A mixture of 2-(3,5-bis-trifluoromethanesulfonyloxy-phenyl)-4-methyl-pentanoic acid
methyl ester (104 mg, 0.21 mmol), 3,5-difluorophenylboronic acid (82 mg, 0.52 mmol),
K,COs solution (2M, 310 pL) and DME (2 mL) was purged with N; three times before
adding Pd(PPh3). (10 mg, 0.01 mmol). The mixture was heated at 95 °C overnight
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to roomtenperature. After 1 h, the m xture was washed

wth IMHC1(2 nL), dried (MySO4) and concentrated in
woawmao24361 af ford the title product as an or angeCDUB2007/066951

(104 ng, 99 % . The product was used w thout further

purification in the next step 15 c)

4- Met hyl -2-(3,5,3",5"-tetrafluoro-[1,1'";

3',1"]terphenyl -5 -yl )-pentanoic acid nmethyl ester F
(folBwedByPIFLE). 20¢ Acantiou waedidxite&w@tﬁ EtBAc (5 mL) and then was washed

i SRR RS o R & et
ﬁlte%ec@arﬁll' Johé@ﬁﬁ%qg )&LIW t8 %‘1\% tRE {196 6&% 6(91'd ag aﬁ il Jesidue was

sol ution was purged
puﬂ\ﬁed Iby 2sh Hrrematqgreem lﬁ@ﬂ 6%eEtCa3dduan@ter@@F&tB©r)1 to(die thy,title
e mXx ure nas heated at 95 C overni ght

0.01, pyol ) .

Comfﬁgn‘?/\g%éﬁ“ P38 BeYUs2007/ 066951 5 (fol | oved by
HPLC). The reaction vvas diluted with Et OAc %5 m.)

"H-NNER (409 M blashRg 1y Lfb%é%ﬁ?fvél I)H)V\F t5?1 (NatiCHB: 44 tﬁbr én PBna 15-

[ e s
0300, 085 FLOED £ DSt d¥oe D VS S i AMhb RGP o
1H)as.521bok,| LH)T094(msbHe was purified by fl ash
chr omat ogr aphy (0-15% Et QAc in Petrol eumether) to

give the title conmpound (75 rrg, 84% as a yeIIow oi | .
10 1H NWR (400 MHz, CDC13): 6 7.58 (br. s, 1H), 7.52

b) gbr84§ l}lﬁ"i) % 5 3‘2§ t@?gﬂuﬁ‘ro- ]i-ﬁ37 lﬂ‘ﬁg}rﬁ(eg%-é :—%l) ngltélgmc acid

(br. s, 1. 73 (br. s, 1.52 (br. s, O 94
(m 6H) b) 4 I\/Ethyl 2- (353 5" _tetrafl uoro- [1 1

ter cid
The tltfe cO pouf? wa, prepare 112 7J1) ? o yle d?rorn 1? nllethyl-JZ-(3,5,3",5”-tetraﬂuoro-
[1,1%3",1"|terphenyl-5'-yl)-pentanoic acid methyl ester under the conditions described in
Example 26 step (h).

'H-NMR (400 MHz, CDCls): & 7.58 (br. s, 1H), 7.52 (br. s, 2H), 7.25 (m, 1H), 7.19 (br. s,
3H), 6.82 (m, 2H), 3.80 (m, 1H), 2.06 (m, 1H), 1.76 (m, 1H), 1.55 (m, 1H), 0.95 (m, 6H).

Example 39

(R)-2-(4,4"-Bis-trifluoromethyl-[1,1';3',1'""| terphenyl-5'-yl)-4-methyl-pentanoic

acid
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The title conpound was prepared in 74%vyield from
4-met hyl -2-(3,5,3",5"-tetrafluoro- [1,]";3",
wo 2qovae4sienyl -5' -yl ) - pentanoi ¢ aci d net hyl estRPCT/USIOT/066951
the conditions described in Exanple 26 step (h).
i H NVR (400 MHz, CDCl13): 6 7.58 (br. s, 1H), 7.52 (br.
s, 2H, 7.25 (m 1H), 7.19 (br. s, 20 3H), 6.82 (m
2H), 3.80 (m 1H), 2.06 (m 1H), 1.76 (m 1H), 1.55
Q95(m 6H). Exanple 39
Bisctrifluoronethyl-[1,1";
nylgﬁﬂ yl)-4-nmethyl -pentanoic acid 25 106
/ US2007/ 066951 F3C OH O 5 CF3 a)
-4o-tr|fluoronethyl-biphenyl-3-y|)-acetic

axy-4'-trifluoronethyl-bi phenyl -3-yl)-acetic
ester (120 g, 0.29 nol) in THE (1.2 L) was
(240 n.), LiOHH20 (16 g, 0.32 nol) and
stirred g, roomtenperature for 16 h. The solution was
filtered and concentrated in vacuo to renove THE The
resulting thick liquid was acidified to pH 2 by addi ng

ol uti nd th ite suspensi on was
a) E%‘i‘@’ ‘P’Wy“ ttr} q”éﬂ“‘ﬁﬁ’ryl'l%lﬂp%ﬁ’%%ﬁcﬁwtﬂé erat ure.
The wet white product was recovered after filtration
d dissolved in EtCAc

O OH
(Y

10 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 stirred at room temperature for 16 h. The solution was filtered and concentrated in
vacuo to remove THF. The resulting thick liquid was acidified to pH 2 by adding 2N
aqueous HCI solution and the white suspension was mechanically stirred for 1h at room

15  temperature. The wet white product was recovered after filtration and dissolved in EtOAc
(500 mL). The organic layer was separated from water, dried (MgSQ4) and concentrated
in vacuo to obtain (5-benzyloxy-4’-trifluoromethyl-biphenyl-3-yl)-acetic acid (105 g,
94%).

"H-NMR (ds-DMSO): & 3.64 (s, 2H), 5.18 (s, 2H), 7.02 (s, 1H), 7.24 (d, 2H), 7.34-7.50
20 (m, 5H), 7.81 (d, 2H), 7.89 (d, 2H), 12.25 (bs, 0.6H); Calcd for C22H17F303 (M+H)
387.11, Found 387.1.

107



10

15

20

25

(500 nL). The organic |ayer was separated from water
dried (MgSO4) and concentrated in vacuo to obtain

W@ 2600824851 OxXy-4' -trifl uoronet hyl - bi phenyl - 3- yl PEHUB200T/066951
acid (105 g, 94%. 1H NWR (d6-DVsSO): 6 3.64 (s, 2H),
5.18 (s, 2H), 7.02 (s, 1H), 7.24 (d, 2H), 7.34-7.50
20 (m 5H), 7.81 (d, 2H), 7.89 (d, 2H), 12.25 (bs,
0.6H); Calcd for C22H17F303 (MtH) 387.11, Found

b) 384-BenZyD-3-[QQSA0Zy1bR¥-A5 trifPadouR2DA/MiPh&Ha-B-y1p-abgtyl]-

| - 3-

OXaFﬁ“fgé% UHzyl oxy-4' -trifluoronethyl -bi phenyl -3-yl) - acet
yl] - oxazolidin-2-one O- O ON O CF3 10 To a
mechani cal | y stlrred sol ution of

oS- benzyl oxy- 4. 6i f1uoronet hyl - bi phenyl -3-yl)- acetic

20 g, 52W\Frm) in THE (104 nl) at -78 C was
.oe-P Prept {pholine (6.3 nL, 57 nmol) and

e (7.0 m,, 57 mmol) maintaining

e below -70 C. This m xture

15 mnute and O C at |h. The
was filtered off to receive the anhydride
in the rate which 15 was cool ed back to -78 C In

a separate flask, to a solution of (R)-(+)-4-benzyl-

oxazol i di'nbne (9.6 g, 54.4 mml) in THE (109 niL) at

-78 C was added nBuLi (1.6Min hexanes, 34 nL, 54.4

nmol ), drop-wi se, maintaining the i nt er nal tenperature
To ekeehenically s@rehepletionrofdd-banzyloey-¢-frftuonanethyl-biftingl-3-yl)-

ceoE s s g et Ahidarc 578 teghERar ui S morphotin
(6.3REU R NIndcHR Ao LIIG A 2D fltt S im ol (R0

m nutes and quenchéd by addi ng excess sat urat ed
inteaqlieosratid Otlow —70 °C. This mixture was stirred at -78 °C for 15 minute and

trimet
the intgrnal tenpe
was stirked at -78
white 4

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
further at 0 °C for 30 minutes and quenched by adding excess saturated aqueous NH4Cl
solution. The solution was diluted with EtOAc (200 mL) and the organic phase was
washed with saturated aqueous NaHCOj solution (3 x 100 mL) and brine (2 x 100 mL).
The solution was dried over MgSQO, and the solvent was removed in vacuo. The crude
material was purified by ISCO silica gel column chromatography to receive 20.3 g (72%)
of 4-benzyl-3-[2-(5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-acetyl]-oxazolidin-2-

one as a white solid.

'H-NMR (CDCls): 8 2.76 (dd, 1H), 3.26 (dd, 1H), 4.19 (m, 2H), 4.35 (q, 2H), 4.69 (m,
1H), 5.13 (s, 2H), 7.04-7.46 (m, 13H), 7.67 (s, 4H); Calcd for C32H26F3NO4 (M+H)
546.18, Found 546.3.
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solution. The solution was diluted with Et QAc (200 nlL)

and the organi c phase was washed wth saturated
wa@ouwaoeussNaHCO3 sol ution (3 x 100 L) and bri nECT/RS2007/066951

100 nmL). The solution was dried over MgSO4 and t he

sol vent was renoved in vacuo. The crude material was

purified by 1SCO silica gel colum chronatography to

receive 20.3 g (72% 25 of

4- benzyl - 3-[ 2- (5- benzyloxy 4' -trifluoronethyl - biphenyl

O | 1 AR e beg 2oy 4 -fifluarapet BTG heps i 4 hétpyl-pent-

4el{d"§%] &H)zolldm%oﬁ& 2H) 4 69 (m 1H), 5.13 (s, 2H),
7.46 (m 13H), 7.67 (s, 4H); Calcd for

C32H26F3NOA (MrH)  546.18, Found 546.3. 108 WO

2007/ 124351 PCT/ US2007/ 066951 5 c) 4-Benzyl -

[ 2- (5-benzyl oxy-4' -trifluoromethyl -bi phenyl -3-yl)-4-ne
A -oxazolidin-2-one O- O ON O

4- béenzy [2 (5-benz | oxy-4'-trifluoronethyl-bi phenyl
di n-2-one (6.0 g, 11.00 mol)

8 C was added NaHWVDS (1 Min

Non, 12.11 ni, 12.11 mmol), drop-w se,

g the |nternal tenperature below -75 C. The
resulting red solution was stirred at -78 C for 30

m nutes.CAP this was added 3-brono-2-net hyl propene

(4.44 L, 44 nol) maintai ning 15 the tenperature
To pegleless ?glutl,on whiherayd-3dddidticaryloas4 amﬂﬁéwn%@ﬁxhlléteﬁbh3-yl)

acetggt%a Oéllgl(g %d fl[g\(l)gér?rg% i Aérglt'lt}ibs éﬁo mpﬁ] h7% (y\xasl added

NaHMDS (1 M n 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 aqueous NH4Cl solution. The system was diluted
with EtOAC (100 mL) and the organic phase was washed with saturated aqueous
NaHCOj; solution (3 x 50 mL) and dried (MgSO,). Solvent was removed in vacuo and the
crude mixture was purified by ISCO silica gel column to yield 4-benzyl-3-[2-(5-
benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pent-4-enoyl]-oxazolidin-2-one
(6.3 g,95 %).

'H-NMR (CDCl;): & 1.80 (s, 3H), 2.46 (dd, 1H), 2.75 (dd, 1H), 3.05 (dd, 1H), 3.32 (dd,
1H), 4.08 (m, 2H), 4.59 (m, 1H), 4.80 (d, 2H), 5.13 (s, 2H), 5.48 (dd, 1H), 7.11 (d, 2H),
7.21-7.49 (m, 11H), 7.67 (s, 4H); Calcd for C36H32F3NO4 (M+H) 600.23, Found 600.3.
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wet-ice bath and conpleted the addition. The reaction
m xture was stirred further at 0 C for 30 mn and
woee@nabsdl wi t h sat urat ed aqueous NHACL sol uti oPCT/UBB07/066951
systemwas diluted wth EtOAC (100 nL) and the
organi ¢ phase was washed wi th saturated aqueous 20
NaHCO3 solution (3 x 50 nL) and dried (MgSO). Sol vent
was renmoved in vacuo and the crude mxture was
d) pur4 Bbmyl-By[Zl(S(I@dsbky-éatryNoronietlm Hiphenydi3eyl)-4-methyl-
| -3-[.2-(5-
pe“EfE‘r?é’ r °l “‘ter‘F‘? uor onet hyl - bi phenyl -3-yl)-4-nethyl -p
ent - 4-enoyl ] -oxazolidin-2-one (6.3 g, 95 %. i HNW
(CDC13) 6 1.80 (s, 3H), 2.46 (dd, 1H), 2.75 (dd, 1H),
blH) 3.32 (dd, 25 1H), 4.08 (m 2H), 4.59
(d, 2
7 21 e STy B b e e
16 M-I 1.@00m By 1-bipHad 1 8 -metBRSHMO4-cnoyl
~JS2007/ 06695¥ ?&g’ O%%anz I-Q?p yiF
[ 2(5- hydr oxy- b1 pmspbﬁimn%vphg(ﬁ’bgp}ﬂe%mmcf;) il Yle@H{dpH mL)

| A pent []-© 2
fospont 3012 (2 et PR GEAG AP o

uor onet hyl - bi pb@spyhs@t yh9 hﬁirﬂ@nhwld ap&MSzpsmyﬂlkht The
oxazoI|d|n20ne(67g 11.2 mmol) in MeOH

rrL) "3 1 was added ITOSHPHYVE f('ﬂéezfed FP@Ougi’loOeWﬂ),@nd tl‘m@olvent was
rernWeﬁ‘hlf Vatﬁlldstg ?Eﬁh%%%a yrﬁ(ﬁj@ £9¢ I@ﬂ?- -h?{ﬁ(?ro f g ﬂuor methyl-

over ni mxturevva Pite
bipla:mgl-B-lyda) &alethgiHpemiasoyl [téxazehidlmedona (Svag, W3 %p obt a| n
relatively pure
'H- NM}@(@.\)CE? a(¥94 gt er@w(cﬂ 3Hh)1.54 par oaet Wém 1H), 2.12 (m,
entanoyl -oxazol i di n- 2-one
1H)(57a(@(¥ %/@6(dd 1H), 3/11 (m, 2H), 462 (m, 1H), 5.25 (t, 1H), 6.97 (m, 2H),

7.21-7.37 (m, 6H), 7.67 (s, 4H); Caled for C29H28F3NO4 (M+H) 512.20, Found 512.3.

e) Trifluoro-methanesulfonic acid 5-[1-(4-benzyl-2-0x0-0xazolidine-3-carbonyl)-

3-methyl-butyl]-4'-trifluoromethyl-biphenyl-3-yl ester

To a solution of 4-benzyl-3-[2-(5-hydroxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-
pentanoyl]-oxazolidin-2-one (32 g, 62.6 mmol) in dichloromethane (170 mL) was added
pyridine (15.0 mL). The system was cooled to 0 °C. To this cold solution was added
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i HNVMR (CDC13): 6 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
W@ da7/134351 4. 11 (m 2H), 4.62 (m 1H), 5.25 (tPCWH$2007/066951
6.97 (m 2H), 7.21-7.37 (m 6H), 7.67 (s, 4H); Calcd
for C2OH28F3NO4 (M+H) 512.20, Found 512.3. 20 e)
Trifl uoro-net hanesul fonic acid
5-[ 1- (4- benzyl - 2- oxo- oxazol i di ne- 3- car bonyl ) -
triﬂﬁematemahes’xmmmdc] anh;ﬂdrider(il 6 ImIg 9d mednbly Irndmmpimargytlhe Atgrinal
a solution
temaerﬁ%lﬁez%?mx % %rsi %ﬁwfié&r %K‘hef Pideh sk &Térﬂlrﬁwea%soarx@ﬁwe was
I
pourdlisb iR | NCL AR ALY, FEF O L\ &1 ARG g ko P e
aquédiis. |8y cniwlas clinetslsitie dichsoraetbhed 2txol (0 I&).'[?:a)ntﬁinesi feadtidns

sol ution was a WO 2007/ 12435 .
werpr PRIy Vo5’ >1q émt i PIYRiF ﬁ%‘f%&ﬁé@h‘%ﬁwﬁon (2x 100 mL),

and%?ﬁﬁ@ﬁ k480 (6. T‘ire HnifTRe d}ﬁhmﬁs@m&l& éb%cérﬁ?a%d"lﬁlvacuo to

tenperature below 5 C and stirr for further 0.5 at
rece@ve@ relithsh ligeiaovhion was runfiel WCQJ oelnesd Chmrmtngmphwe rodeive

tr1ﬂ50r§ e %-xﬁ:él(l)lf%{a% gcaa Ed[ll\-é@- ngﬁ é 8%9@9@%m tjlt c%lgrbeo%y )oj’-rnethyl-
butdi- ahﬂrl@lﬁl@f&ltéﬁm%lﬁh%ngl 19:@@&)(34 cogdicned fractions were

washed with water 00 nmL), saturated aqueous

Wé%:’%@g@g %\%’r(w@ dﬂs@(%@%@%@%é conéem) r a?}egn

lH) mva@de)ps 37 (ameuﬂe 414 @ﬂdaﬂ;)mmm quy;m 3Nt \ES), 7.20-7.38 (m,
rified | untm ch Iql) 644%5 recei ve

THY Fi7p |(1@o?16') M%&%PH&W@V aes éi\’” Found 644.2.

5-[1-(4-benzyl - 2- oxo- oxazol i di ne- 3-car bonyl ) - 3- et hyl -
butyl]-4"-trifluoronethyl -bi phenyl -3-yl ester (34 g,
f) 84%Benzyl-3-[2-(4,4''-bis-trifluoromethyl-[1,1';3',1"'|terphenyl-5'-yl)-4-methyl-

pentanoyl]-oxazolidin-2-one

FsC OYO
C !
(T
CF,4

A mixture of trifluoro-methanesulfonic acid 5-[1-(4-benzyl-2-oxo0-oxazolidine-3-
carbonyl)-3-methyl-butyl]-4'-trifluoromethyl-biphenyl-3-yl ester

(4.03 g, 6.27 mmol), 4-(trifluoromethyl)phenylboronic acid (1.34 g, 7.05 mmol), 1,2-
dimethoxyethane (24 mL) and aqueous Na,CO; (2 M, 3.2 mL , 6.4 mmol) was stirred
while purging N, at room temperature for 10 min. To this system was added Pd(Ph;)4
(1.45 g, 1.25 mmol) and heated to reflux (95 °C) for 1 h. The red-brown mixture was
diluted with EtOAc (50 mL) and washed with saturated aqueous NaHCO; solution (3 x
50 mL) and brine (2 x 50 mL). The organic fraction was dried (Na,SO4) and concentrated
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30

1H- NMR (CDC13): 6 0.96 (d, 3H), 0.98 (d, 3H), 1.52 (m
1H, 1.77 (m 1H, 2.13 (m 151 H, 2.79 (dd, | H),
w@2®7/1¢43d1 | H), 4.14 (m 2H), 4.67 (m | H), BCBBSI007/066951
I H, 7.20-7.38 (m 7H), 7.70 (m 5H); Calcd for
C30H27F6NO6S ( M+tH) 644. 15, Found 644.2. f)
4-Benzyl -3-[2-(4,4"-bis-trifluoronethyl-[1,1";3",|
"]terphenyl -5 -yl)-4-nethyl -
in vpant dhoyhlde axatnod wak pn,trl'ﬁe«iﬂ)@' IS@O (ﬁﬁumfhlchl@ﬁlaﬁfgr@%@ té\obtain 4-

benylﬁt &(@ égfetﬁt% ;;:1 le)%glgggthgﬁt}hﬁ nyl %z'l)d4 methyl-pentanoyl]-
Oxag@{dmg;gn)a-@z%e%% -butyl]-4 -t r| fI uor onet hyl - bi phenyl -
3-yl ester . g, 6.27 mol),

H-MMR (GDIDCubJr&)@r@T by BFDHENY () BEDNI.6S &uj HHY, 1. 894ng,1H7 D7 (m,

tringgesei (30t 3L TED. Y Gty 3 55de T R 12797

SH)PYBEI7E MR 13H)r 0ABd F&"(‘E%%mtl%ﬁofﬂM% 6@0@2 FQuﬁd‘kSzﬁ) 3.
system was added Pd(Ph3)4 (1. nmol )

g) heE(tlkM-Zt(éAr"eBisaxlﬂ(u@Bo@tlﬂyb[l,l',?d 1 'ﬁeeplumyl-sr-plm meﬂt)drr e
iva dlluted with Et OAc (50 nlL) and washed with
peninoic a6 2queous NaHCOB sol ution (3 x 50 ni) and

To D§dligor & Kb&RyNLY2-(4 rebRUHANGnTEREY | 0T Welterflidn§d 5'-y1)-4-
(Na2SO™4) and cg%)(gergtrat ed 111 V\DP%(II&?/ 124351r§1ﬁ §ESyD-

metpdpasPonii/oseadsn-2Hng (3.0aeud’ mlfh@:l) oY THE (A4 mild veaswagdded water

& idh Tt S neS PRI Y BER it DRR i R LA .0 240

mg, 5.7 k@fdN&WA099 H, %%1‘45 et !Wb nﬁ’fﬁ@lt)adﬂg}éh]red at 0 °C for 15 min. The
oxazol i di n-2-oné (CDC13): 6 0.97

eXCéSd Hz@lzl)was Quegh¢diby Sdﬂjmg 1. 5% a(meou]s MaQS@s Slut{om (118)mL, 17.2

rnmgpl)and %tn%%d %’[E?)brfkﬁrggeg e iolr Hb 3 ﬂa;e é’%adﬂ}c ﬁ%%%was fe)rgoved n
Vac§cH)T hg ges@lﬁtgndzgnl%ﬁuc( Whs dddifried @fﬂqdﬁ Zf By adBRHBINFRNSBus( It Holution.
The aqueous layer was extracted with EtOAc (3 x 50 mL) and dried (MgSOs). The
mixture was concentrated in vacuo to receive a crude mixture which was purified by
ISCO silica gel column chromatography to yield ( R )-2-(4,4"-bis-trifluoromethyl-

[1,1;3",1"terphenyl-5'-yl)-4-methyl-pentanoic acid (2.5 g, 92 %).

'H-NMR (CDCl3): 6 0.96 (d, 6H), 1.59 (m, 1H), 1.79 (m, 1H), 2.08 (m, 1H), 3.83 (t,
1H), 7.58 (d, 2H), 7.69 (t, 1H), 7.72 (s, 8H); Calcd for C26H22F602 (M+H) 481.15,
Found 481.2.

Example 40
(S)-2-(4,4"-Bis-trifluoromethyl-[1,1';3",1'"|terphenyl-5'-yl)-4-methyl-pentanoicacid

112



g9) (R-2-(4,4"-Bis-trifluoromethyl-[1,1";
| "]terphenyl -5 -yl)-4-nethyl- pentanoic acid To a
wa@odoatiz43nt of 4- benzyl -3-[2- (4, 4"-bis-trifl uor oP€r/by1007/066951
1,1 1;3 ,1"]terphenyl -5 -yl )-4-
nmet hyl - pent anoyl ] - oxazol i di n-2-one (3.66 g, 5.7 mol)
in THE (24 nL) was added water 15 (8 nmlL). The system
was cooled to 0 C. To this cold solution was added
Li OHH20 (240 g, 5.7 mol) and 30% H202 (1.95 nl, 17.2
FsCapply), and st dat 0 Cfor 15 nmin. The excess H202
s uenched byogddl ng 1.5 M aqueous Na2SQO3 sol ution
§”mmol ) and stirred at roomtenperature
Tbe organi c solvent was rem)ved in vacuo.

Us HCl solution. 20 The aqueous | ayer was
ith EtOAc (3 x 50 nlL) and dried (MgSOH).
LUre was concentrated in vacuo to receive a
crude m ggure which was purified by 1SCOsilica gel
columm chromat ography to yield ( R
)-2-(4,4"-bis-trifluoromethyl- [1, |";3", 1
"]terphenyl -5 -yl)-4-nethyl -pentanoic acid (2.5 g, 92
% . THNWR (CDC13): 6 0.96 (d, 6H), 1.59 (m 1H), 1.79
(my. -B85( 43 H)
D 4B S bk 4 fifludome R bl R sSen ]
oxaz@idin2-one-ound 481.2. Exanple 40 30 (S)
2-(4, 4"-Bis-trifluoromethyl-[1,1";
, 1"]terphenyl -5" -yl )-4-nmethyl -pentanoicacid 112 WD
27/ 124351 PCT/ U%Z/%O?/ 066951 F3C OH O 5 CF3 a)

anzyl - 3-
@ e < N\I/PI f 1 uor onet hyl - bi phenyl - 3-yl ) - acet

The title compound was prepared from (5-benzyloxy-4’-trifluoromethyl-biphenyl-3-yl)-
acetic acid and (S)-(-)-4-benzyl-2-oxazolidinone following the same procedure as for the

15  synthesis of compound 39a.

'H-NMR (CDClz): & 2.76 (dd, 1H), 3.26 (dd, 1H), 4.19 (m, 2H), 4.35 (q, 2H), 4.69
(m, 1H), 5.13 (s, 2H), 7.04-7.46 (m, 13H), 7.67 (s, 4H); Calcd for C32H26F3NO4
(M+H) 546.18, Found 546.3.

20 b) 4-Benzyl-3-[2-(5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pent-

s

4-enoyl]-oxazolidin-2-one

- -0

_ N\)
Sg e %
(J

CFa
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oxazolidin-2-one 10 o ~1J ONO CF3 The title
conpound was prepared from
w@ 2600824851 Oxy-4' -trifl uoronet hyl - bi phenyl - 3- yl PET/E807/666951
acid and (S)-(-)-4-benzyl -2-oxazolidi none foll ow ng
the same procedure as for the 15 synthesis of
conpound 39a. i HHNWMR (CDC13): 6 2.76 (dd, 1H), 3.26

(dd, 1H), 4.19 (m 2H), 4.35 (q, 2H), 4.69 (m 1H,
5.13 (s, 2H) 7.04-7.46 (m 13H), 7.67 (s, 4H); Calcd
The&ggé:g% was prep&red IFpornS fl]r ?)enzy'l 3- [gy(gqaenz qoxy 4 -trlﬁjlzorornethyl-
blpl{e%y@ yB%%WIA]O zéhdlhrztédettaD%HB\&Hng%@m%roéedaké as4fofrﬁle

- pent - enoyl | -oxazol i'di n-2-0ne
synt(heﬁs of WinRE0d 3904351 PCT/ US2007/ 066951 5 The tl tI e

- SREERI LA AR0EREA B 4D 375 (o Bt 0. 11, 332 @
lH)bll l@@%ﬁyhﬂ)? 4%9 mRaehy4 ko @d“ﬂg' AL gsoréri? e &QialH) 711 (d, 2H),

| ow ng he same proce ure as Sy nt esi s O
7. 210644@(6111151 @113}36 671 (5+ MRCA OB 36H3 2F 3804 @\4+HI)-|9300 23, Found 600.3.
(dd, 1H), 2.75 (dd, 1H), 3.05 (dd, 1H), 3.32 (dd,

) 4-Benzyl-3-[2-(5-hydroxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-

pentanoyl]-oxazolidin-2-one

o)

&
O

The title compound was prepared from 4-benzyl-3-[2-(5-benzyloxy-4'-trifluoromethyl-
biphenyl-3-yl)-4-methyl-pent-4-enoyl]-oxazolidin-2-one (40b) following the same
procedure as for the synthesis of compound 39¢.

'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.

d) Trifluoro-methanesulfonic acid 5-[1-(4-benzyl-2-0x0-0xazolidine-3-carbonyl)-

3-methyl-butyl]-4'-trifluoromethyl-biphenyl-3-yl ester
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10 1H), 4.08 (m 2H), 4.59 (m 1H), 4.80 (d, 2H), 5.13
(s, 2H), 5.48 (dd, 1H), 7.11 (d, 2H), 7.21-7.49 (m
wady248567 (s, 4H); Calcd for C36H32F3NO4 ( MHPOT/US2007/066951
600. 23, Found 600.3. <c) 4-Benzyl-3-
[2-(5-hydroxy-4'-trifluoronethyl-Dbiphenyl-3-yl)-4-nmeth
yl pentanoyl]-oxazolidin-2-one O OHO o 15 CF3 The
title conpound was prepared from
4- bengyl - 3-[ 2- (5- benzyl oxy-4'-trifl uoronet hyl -
bi p | 93-yh ) - 4- met hyl - pent - 4- enoyl ] - oxazol i di n- 2- one
(40Db) Eol”%gpng the sane procedure as for the
\ xShs'of/ conpound 39c. 20 1H- NMR (CDC13): 6 0.94
(.4’Fﬂ,00.98\§f;}3kb, 1.54 (m 1H, 1.74 (m 1H),
2. 172 1H), 9 (dd, 1H), 3.36 (dd, 1H), 4.11 (m
: , 5.25 (t, 1H), 6.97 (m 2H)
7.37 (m 6H), 7.67 (s, 4H); Calcd for C29H28F3NM4
; 512. 20, Found 512.3. d)
[ guoro-nethanesulfonic acid
5-[13(4- benzyl - 2- oxo- oxazol i di ne- 3-car bonyl )- 25
3-methyl -butyl] -4'-trifluoronethyl-bi phenyl - 3-vyl
ester 114 WD 2007/ 124351 PCT/ US2007/066951 O O TfO N
O 5 CF3 The title conpound was prepared from
4- benzyl - 3-[ 2- (5- hydroxy-4'-trifl uoronmethyl 10
bi phenyl - 3-yl ) - 4- met hyl - pent anoyl ] - oxazol i di n- 2- one
The(t#RGbnfpalh®Wa 8 Breb e d SRNe4-PERSEAURE 5-188rdx9L4 thBuoromethyl-

~synthesis of conpound 39d. )
biphenyl-3-yl)-4-methyl-pentanoyl]-oxazolidin-2-one (40¢) following the same procedure

TfO

as for the synthesis of compound 39d.

'H-NMR (CDCl3): 3 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.

e) 4-Benzyl-3-[2-(4,4"-bis-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-4-methyl-

pentanoyl]-oxazolidin-2-one

The title compound was prepared from trifluoro-methanesulfonic acid 5-[1-(4-benzyl-2-
oxo-oxazolidine-3-carbonyl)-3-methyl-butyl]-4'-trifluoromethyl-biphenyl-3-yl ester (40d)

following the same procedure as for the synthesis of compound 39e.
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i HNWR (CDC13): 6 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
W@ da7/134351 4. 14 (m 2H), 4.67 (m 1H), 5.33 (tPCWH$2007/066951
7.20-7.38 (m 7H), 7.70 (m 5H); Calcd for
C30H27F6NO6S ( M+H) 644. 15, Found 644.2. 15 e)
4- Benzyl -3-[2-(4,4"-bis-trifluoronethyl-[1,1';3,1
"]terphenyl -5 -yl)-4-nethyl -
-NMR Qg |;): SOO(QZQd 136)0.99 CtneHEBESXD(rQ ), 1Q0Ch3 1H3,2.TThén,
e co

1D 2P Kdio B0 0o ol Rt 55 (. {5 LB 7.22-737 (m,
koYl f
S R O ORI PSR OB RO A0 Ffgd (0L T2
procedure as for the synthesis of conmpound 39e. 115 WO

0 EO4N B RGN Y

peni:i'l%lca%ldl? (m | , 2.79 (dd, | , 3.39 (dd, |

(m 2H), 4.65(m|H),535(t,IH),722737
The(ttﬂe cosmpyndwaspmp?n@d (from 4-befzyl-GRed, 4 " dris-CE BB EE NS
[1, 1( h?tggphg}yi %t y %%]u%gﬁllgﬁg?rﬁ%oglz]1éx%zgl_idin-2-one (40e) following the

sam% pr&cehﬁ@ra@m&w& synthsls)of4ofpbiiyd 39.10 pent anoi caci d The
title conpound was prepared from

-Nl\@e(ﬁiﬂﬂls)sii[()z% . 43H-)b1 §9 tmi FHudr70rtet hid).-2.08 (m,; 1H), 3.83 (t, 1H),

7550 SR T 7o DR TR R B AR M RET. 5 ind

481@/nt heS| s of conmpound 39. 1H NMR(CDC13): 6 0.96 (d,
6H), 1.59 (m 1H), 1.79 (m 1H), 2.08 (m 1H), 3.83
(t, 1H), 15 7.58 (d, 2H), 7.69 (t, 1H), 7.72 (s, 8H);

Exa%‘llalgqlfor C26H22F602 (M+H) 481. 15, Found

(S)-2-(3,5-Difluoro-4"-trifluoromethyl-[1,1';3',1""| terphenyl-5'-yl)-4-methyl-

pentanoic acid

The title compound was prepared from a Suzuki coupling of trifluoro-methanesulfonic
acid 5-[1-(4-benzyl-2-ox0-oxazolidine-3-carbonyl)-3-methyl-butyl]-4'-trifluoromethyl-
biphenyl-3-yl ester(intermediate Example 40¢) with 3,5-difluoro-phenyl-boronic acid
under the conditions described in Example 40; 1H NMR (400 MHz, CHLOROFORM-
D) & ppm 0.96 (d, /=6.60 Hz, 6 H), 1.53 - 1.64 (m, 1 H), 1.78 (ddd, J=13.88, 7.21, 7.03
Hz, 1 H),2.04 -2.12 (m, 1 H), 3.83 (t,/=7.70 Hz, 1 H), 6.80 - 6.86 (m, 1 H), 7.11 - 7.16
(m, 2 H), 7.54 (d, J/=1.47 Hz, 1 H), 7.58 (s, 1 H), 7.64 (t, J=1.59 Hz, 1 H), 7.71 (s, 4 H).
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481. 2. Exanple 41
(S)-2-(3,5-Difluoro-4"-trifluoronmethyl-[1,1" ;3,1 "]
wo esopheesyl -5' -yl ) -4-met hyl - 20 pent anoi ¢ aci d FCT/BSI0b7/066951
CF3 The title conpound was prepared froma Suzuki
coupling of trifluoro-nethanesulfonic acid
5-[1-(4-benzyl - 2- oxo- oxazol i di ne- 3- car bonyl ) - 3- net hyl -
butyl]-4"-trifluoromethyl- 25 biphenyl -3-yl
5 ester(internedi ate Exanple 40c) with
4;@§-ﬂifluoro-phenyl-boronic acid under the conditions
Ex €ttbed in Exanpl e 40; 1H NWR (400 MHz, CHLOROFORM
D) 6 ppm0.96 (d, J=6.60 Hz, 6 , 1.563 - 1.64 (m 1
(R)ﬂ;(&sr. qradd’-trithaozogethyi-[p4 3371 GterphgnylsS'ayj)-4-mehyl:
1 H, 3.83 (t, J=7.70 Hz, 1 H), 6.80 - 6.86
Pe“f”rﬁ]&&&“é&‘, 7.11 - 7.16 (m 2 H), 7.54 (d, J=1.47 Hz, 1
He, 7.58 (s, 1 H, 7.64 (t, J=1.59 Hz, 1 H), 7.71 (s,
41H). 116 WD 2007/ 124351 PCT/ US2007/ 066951 5 Exanple
Difluoro-4"-trifluoronmethyl- [ 1,1';3",1
oH Yl )-4-nmethyl - pentanoic acid F F OH

CF,

10 The title compound was prepared from a Suzuki coupling of trifluoro-methanesulfonic
acid 5-[1-(4-benzyl-2-ox0-oxazolidine-3-carbonyl)-3-methyl-butyl]-4'-trifluoromethyl-
biphenyl-3-yl ester (intermediate Example 39d) with 3,5-difluoro-phenyl-boronic acid
under the conditions described in Example 39; 1H NMR (400 MHz, CHLOROFORM-
D) & ppm 0.96 (d, /=6.60 Hz, 6 H), 1.53 - 1.80 (m, 2 H), 1.78 (dt, /=14.00, 7.06 Hz, 1 H),

15 2.08 (dd, /=14.55,7.46 Hz, 1 H), 3.83 (t, J/=7.70 Hz, 1 H), 6.80 - 6.86 (m, 1 H), 7.13 (s, 1
H), 7.14 - 7.16 (m, 1 H), 7.54 (d, /=1.22 Hz, 1 H), 7.58 (s, 1 H), 7.64 (d, J/=1.47 Hz, 1 H),
7.72 (s, 4 H).

Example 43

20 (S)-4-Methyl-2-(3,5,4"'-tris-trifluoromethyl-[1,1';3',1"'| terphenyl-5'-yl)-pentanoic

acid
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10 The title conmpound was prepared from a Suzuki
coupling of trifluoro-nethanesulfonic acid
WG 2(01AL485benzyl - 2- oxo- oxazol i di ne- 3- car bonyl ) - BETE81091/066951
butyl]-4"-trifluoromethyl- biphenyl-3-yl ester
(internmedi ate Exanple 39d) with
3, 5-di fl uor o- phenyl -boroni c acid under the conditions
described in Exanple 39; 1H NWR (400 MHz, CHLOROFORM
D) @sppm 0.96|(d, J=6.60 Hz, 6 H, 1.53 - 1.80 (m 2
.78 (dt =14.00, 7.06 Hz, 1 H), 15 2.08 (dd,
55, 7.46 Hz, 1 H), 3.83 (t, J=7.70 Hz, 1 H), 6.80
86 £ ™ OH7 13 (s, 1 H), 7.14 - 7.16 (m 1 H),
1.22 Hz, 1 H, 7.58 (s, 1 H, 7.64 (d,
, 1.72 (s, 4 H. Exanple 43 20
-2-(3,5,4"-tris-trifluoronethyl-[1,1";
henyl -5' -yl )-pentanoic acid 117 WD
1351 PCT/ US2007/ 066951 CF3 F3C OH 5 CF3 The
title cogpound was prepared froma Suzuki coupling of
trifluord-iret hanesul fonic acid
5-[1-(4-benzyl - 2- oxo- oxazol i di ne- 3- carbonyl ) - 3- net hyl - .
Theyifteygoppeund wias pisprisHdiony s Supik paping of yiflioge-wpethancsulfonic
scic) B B BBE o BRI RS bbb metibutyli-4-tiflyoromethy
bipleapd3tyl ena (deserddedExampleattie) &ithG; 5-hiskthiVEbrodARthyMpiienyl-

o ST PR s R0 1 W ot
coROySy o[ i 4y (13 B 59 08 i 24507

(ddd,./683 82 7.09,14)97 Hz,713H}, <, 1 14(dH)/=13.7607.¢ 5 Hz 11 H), 3.8 Q2/4783 Hz, 1

2 . 5 Exanple 4
H), 7.56'?21, J=]1.71 Hz,nlpH), 7.6% -7.68 (m,2 H), 7.73 (s, 4 H), 7.90 (s, 1 H), 8.02 (s, 2

H).

Example 44

(R)-4-Methyl-2-(3,5,4"'-tris-trifluoromethyl-[1,1';3',1"'| terphenyl-5'-yl)-pentanoic

acid

( o
FsC
O

CFs
The title compound was prepared from a Suzuki coupling of trifluoro-methanesulfonic

acid 5-[1-(4-benzyl-2-ox0-oxazolidine-3-carbonyl)-3-methyl-butyl]-4'-trifluoromethyl-
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(R -4-Methyl-2-(3,5,4"-tris-trifluoronethyl-[ 1,1";
",1 "] terphenyl-5"-yl)-pentanoic acid CF3 F3C (H
wW@ER72A03Fhe title compound was prepared from aPSEsI0N7/066951
coupling of trifluoro-nmethanesulfonic acid
5-[1-(4-benzyl - 2- oxo- oxazol i di ne- 3- car bonyl ) - 3- net hyl -
butyl]-4"-trifluoronethyl- 118 WO 2007/ 124351
PCT/ US2007/ 066951 5 bi phenyl -3-yl ester (internediate

bipl&ngwyeemoonwmadiaﬁa Exh‘npletaqdi) Mithr Josvbtshtyiffuptoameytiyl-phenyl-
o SRR B I R o BB AR

0 8
CH}%ﬁ(ﬁa%rg‘é )68 is%m 76@8@@8'%% %f‘%gﬁﬂ)z@td% = 18: 3;% tﬁé 6.48 Hz,
1 HR.11B (ddul, J.HBI)SS ‘32867 (3 HzJER),700Hz2.14 (mH) H)73 86 (t( £57.10 Hz, 1

). Psigé 1lp 3548 S 1360 e 2 Diadbud i Foo & Tho, {02, S,
1

R) - 2- (4- Chloro 4"-trifluoronmethyl-[1,1";3

"]terphenyl -5 -yl)-4-net hyl - pent anoi c aci dd OH O

CF3 15 The title conpound was synt hesi zed using a
ExagapleMdr procedure as described for the preparation of

(Rg%@d 32"% ﬂugromettfllyfi) OﬁhfnMitglpprh%ﬂlylcs’%(I:IBH-Iithhyl-pentanoic

acid

The title compound was synthesized using a similar procedure as described for the
preparation of compound 39 using 4-chlorophenylboronic acid in Example 39e.
'H-NMR (CDCl3): 3 0.95 (d, 6H), 1.58 (m, 1H), 1.78 (m, 1H), 2.06 (m, 1H), 3.81 (t, 1H),
7.43 (m, 2H), 7.54 (m, 4H), 7.64 (t, 1H), 7.71 (s, 4H); Calcd for C25H22CIF302 (M+H)
447.13, Found 447.

Example 46
( R)-2-(4-Isopropyl-4''-trifluoromethyl-[1,1°;3’1""| terphenyl-5’-yl)-4-methyl-

pentanoic acid
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I HNWMR (CDC13): 6 0.95 (d, 6H), 1.58 (m 1H), 1.78 (m
1H, 2.06 (m 1H), 3.81 (t, 1H, 7.43 (m 2H), 7.54
W@ 074MB851 7. 64 (t, 1H), 7.71 (s, 4H); Cal cd f oPCT/US2007/066951
C25H22C1F302 (M+H) 20 447.13, Found 447. Exanple 46
(R -2-(4-1sopropyl-4"-trifluoromethyl-[1,1";
3'1"]terphenyl -5 -yl)-4-nmethyl - pentanoic acid 25 119
WD 2007/ 124351 PCT/ US2007/ 066951 OH O 5 CF3 The
was synt hesized using a simlar
descri bed for the preparation of
4-i sopropyl phenyl boronic acid in
. NMR (CDC13): 6 0.94 (d, 6H), 1.30 (d,
molH), 1.78 (m 1H), 2.05 (m 10 1H), 2.97
3.80 (t, 1H), 7.32 (d, 2H), 7.54 (m 4H),
5H); Calcd for C28H29F302 (M+H) 455. 21,
. Exanpl e 47
| oro-3-fluoro-4"-trifluoronethyl-[
¥] -5 -yl)-4-methyl- 15 pentanoic aci

1';3 1
F d

1,
"]terphe d
OH O CF3

The title compound was synthesized using a similar procedure as described for the
preparation of compound 39 using 4-isopropylphenylboronic acid in Example 39e.
'H-NMR (CDCl3): 3 0.94 (d, 6H), 1.30 (d, 6H), 1.58 (m, 1H), 1.78 (m, 1H), 2.05 (m,

1H), 2.97 (m, 1H), 3.80 (t, 1H), 7.32 (d, 2H), 7.54 (m, 4H), 7.70 (m, 5H); Calcd for
C28H29F302 (M+H) 455.21, Found 455 .3.

Example 47
( R)-2-(4-Chloro-3-fluoro-4''-trifluoromethyl-[1,1°;3°1""|terphenyl-5’-yl)-4-methyl-

pentanoic acid

CFs

The title compound was synthesized using a similar procedure as described for the
preparation of compound 39 using 4-chloro-3-fluorophenylboronic acid in Example 39¢.
'H-NMR (CDCl3): 3 0.96 (d, 6H), 1.58 (m, 1H), 1.77 (m, 1H), 2.07 (m, 1H), 3.83 (t, 1H),
7.33-7.64 (m, 6H), 7.71 (s, 4H); Calcd for C25H21CIF402 (M+H) 465.12, Found 465.

Example 48
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The title conpound was synthesized using a simlar
procedure as described for the preparation of
w@ooopoedsdl 39 usi ng 4-chl oro- 3-fl uor ophenyl bor oPCT/USZINT 066951
in Exanple 39e. 20 1H NWR (CDC13): 6 0.96 (d, 6H)
1.58 (m 1H), 1.77 (m 1H), 2.07 (m 1H), 3.83 (t,
1H), 7.33-7.64 (m 6H), 7.71 (s, 4H); Calcd for
C25H21C1F402 (M+H) 465. 12, Found 465. Exanple 48 120
2-(40cAPDF -1 88600 iGhY 132037 /1 0R6&ikenyB5'-yl)-4-methyl-pentanoic acid
2-(4-Acetyl-4"-trifluoronmethyl-[1,1";3",1
Q'] terphenyl -5'1-yl)-4-nmethyl -pentanoic acid 0 OH O

yAeRul f onyl oxy-4'-trifl uoronethyl -bi pheny
ntaioic acid ethyl ester (internediate

th 4-acetyl - phenyl boroni c acid under the

MeOD) 6 ppm 0.88 (dd, J=6.78, 2.26 Hz, 6 H), 1.42 -
Y H, 1.67 (ddd, J=13.75, 7.16, 6.97 Hz, 1
. 2.01 (m 1H, 2.55(s, 3H, 3.76 (t,
J=7.72 Hf3 1 H), 7.59 (t, J=5.84 Hz, 2 H), 7.66 - 7.81
(m 7 H 8.01 (d, J=8.29 Hz, 2 H); Calcd for
The@tizt4RBER08d (vRsplcpass fib8) a Suurkd cagiing of 3-Mzthhl-€5-49

trlﬂizlér&gﬁgﬂ}n%ug%lpﬁgy{)%}ﬁg}}%%r{leltE@%@ nﬁ%}&%ké&%-é&ﬂiﬁn&% dc:ll'd ;t]nyl ester
(intermediate Example 1g) with 4-acetyl-phenylboronic acid under the conditions
described in Example 1; 1H NMR (300 MHz, MeOD) o ppm 0.88 (dd, J=6.78, 2.26 Hz,
6 H), 1.42 - 1.52 (m, 1 H), 1.67 (ddd, /=13.75, 7.16, 6.97 Hz, 1 H), 1.91 - 2.01 (m, 1 H),
2.55(s,3 H),3.76 (t, /=7.72 Hz, 1 H), 7.59 (t, /=5.84 Hz, 2 H), 7.66 - 7.81 (m, 7 H,) 8.01
(d, /=8.29 Hz, 2 H);

Calcd for C27H25F303 (M+H) 455.18, Found 455.

Example 49

2-(3-Dimethylamino-4''-trifluoromethyl-[1,1';3',1'""|terphenyl-5'-yl)-4-methyl-

pentanoic acid

CF,

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid ethyl ester
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O CF3 20 The title conmpound was prepared froma

Suzuki coupling of 4-Methyl-2-(5-
wao eio7higssomet hanesul f onyl oxy-4' -tri fl uor omet hyPebuptveng669s1

| -3-yl)-pentanoic acid ethyl ester 121 WO 2007/ 124351

PCT/ US2007/ 066951 5 (internedi ate Exanple Ig) with

3-di net hyl am no- phenyl boroni ¢ aci d under the

conditions described in Exanple 1; 1H NWVR (300 MHz,
(intdvie©D)at SEpmplR. 1%9w(1th\d3 dil’.ﬂ%tﬁy]ﬁﬁ],in@p%lyl'ﬂmrorﬁc hhid uhd&8he

dt, J=13. 28, 31375 7,16,
con t19175 dqqgrlbe_fi 1p|)Exa91Rjg 1 lPLI NMR((@QO M% M%)I%)ZS pem ﬂ_()dd

J= 6$9Sg4étﬂlz g;ﬁ(?%sglﬁplfils;‘)& 8773%% sﬁi)(h%ég%ﬂ 'jléa df'%edr6.97

Hz, CATH2 9B3NC (dHH), 3B24566 BIL, 3. Fount-7486 2, 1BpTpi9(d50-7.91 Hz,

IH%%S]%%% 8541 785 Ot )1 G e e Bt ap

4569, FQnkxseF3 The title conpound was synt hesi zed usi ng
a simlar procedure as described for the preparation

of conpound 40 using 4-chl oro-3-fl uorophenyl boronic

acid in Exanple 40e. iHNWR (CDC13): 6 0.96 (d, 6H),

1.8 _(m 1H, 1.77 (m 1H, 2.07 (m 1H), 3.83 (t,
EX%‘I‘-@FSE‘7.33-7.64 (m 6H), 7.71 (s, 4H): Calcd for

(S mmmﬁ%uGWW'-tﬂ%oﬂ&net'ﬁ?HMI ’4@5!']tel%ﬁlenyl-S’-yl)-4-methyl-

pentanoic acid

The title compound was synthesized using a similar procedure as described for the
preparation of compound 40 using 4-chloro-3-fluorophenylboronic acid in Example 40c.
'H-NMR (CDCl3): 3 0.96 (d, 6H), 1.58 (m, 1H), 1.77 (m, 1H), 2.07 (m, 1H), 3.83 (t, 1H),
7.33-7.64 (m, 6H), 7.71 (s, 4H); Calcd for C25H21CIF402 (M+H) 465.12, Found 465.

Example 51
( R)-4-Methyl-2-(4-trifluoromethoxy-4''-trifluoromethyl-[1,1';3',1"'|terphenyl-5'-

yl)-pentanoic acid
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Exanpl e 51
(R -4-Methyl -2-(4-trifluoronmethoxy-4"-trifl uoronethyl -

WO 2901/124351 1 "] terphenyl -5 - yl)-pentanoi c aci dPARRSANI/066951
2007/ 124351 PCT/ US2007/ 066951 F3C-0 OH O 5 CF3 The
title conpound was synthesized using a simlar
procedure as described for the preparation of
compound 39 using 4-(trifl uoronethoxy)phenyl boronic
acid and the internediate in Exanple 39e. 10 1H NWMR

[ : .96d, 6H), 1.59 (m 1H), 1.79 (m 1H),
2. Of 3.8, (t, 1H), 7.30 (d, 2H), 7.55 (d,

2H) , i, 7.71 (s, 4H); Calcd for C26H22F603
(N%FD dound 497.2. Exanple 52 15

(S)- | -2-(4- trlfluoronethoxy 4"-trifluoronethyl -
[1,1',3', t er phenyl -5"' -yl )- pentanoic acid F3CO OH
CF3 The { e conpound was prepared froma Suzuki
coupl i ng trifluoro-nmethanesulfonic acid

5-[1-(4-berzyl - 2- oxo- oxazol i di ne- 3-car bonyl ) - 3- et hyl -
butyl]-4"-trifluoronethyl- 20 bi phenyl-3-yl ester
(iMeHmmaHBDmmﬂe4OQ with

The bl ormIHes Has SRR N AUk AR PpoccaN Ao BeS fhe
pref¥sddh &F cBRBbund 39 using 4-(trifluoromethoxy)phenylboronic acid and the
intermediate in Example 39e.

'H-NMR (CDCls): & 0.96 (d, 6H), 1.59 (m, 1H), 1.79 (m, 1H), 2.08 (m, 1H), 3.82 (t, 1H),
7.30 (d, 2H), 7.55 (d, 2H), 7.64 (m, 3H), 7.71 (s, 4H); Calcd for C26H22F603 (M-+H)
497.15, Found 497.2.

Example 52

(S)-4-Methyl-2-(4-trifluoromethoxy-4''-trifluoromethyl-[1,1';3',1""|terphenyl-5'-yl)-

pentanoic acid

FsCO

The title compound was prepared from a Suzuki coupling of trifluoro-methanesulfonic
acid 5-[1-(4-benzyl-2-ox0-oxazolidine-3-carbonyl)-3-methyl-butyl]-4'-trifluoromethyl-
biphenyl-3-yl ester (intermediate Example 40c¢) with 4-trifluoromethoxy-phenyl-boronic
acid under the conditions described in Example 40; 1H NMR (400 MHz, MeOD) 6 ppm
0.87 - 0.98 (m, 6 H), 1.56 (dt, J/=13.39, 6.63 Hz, 1 H), 1.75 (dt, J/=13.76, 6.94 Hz, 1 H),
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0.87 - 0.98 (m 6 H), 1.56 (dt, J=13.39, 6.63 Hz, 1
H, 1.75 (dt, J=13.76, 6.94 Hz, 1 H), 123 WO
wQe@7n1@4851 PCT/ US2007/ 066951 5 1.98 - 2. 08 Par/Us20bi)/066951
3.84 (t, J=7.83 Hz, 1 H), 7.36 (t, J=8.56 Hz, 2 H),
7.64 (d, J=5.62 Hz, 2 H), 7.70 - 7.80 (m 5 H), 7.84 -
7.89 (m 2 H)y. Determnation of the effect of the
conmpounds according to the invention on
1.9&y2.D® 6y LiRSPE 84 (tarre .83/ Hi 0bKY, Zedtal /=825 ax- H), 7@ax(€2)=5.62

He, 210, &ar s W B4 h bl ol Foscr aeni ng aseay -

provi ded by Cayman Cheni cal Conpany, Ann Arbor, M,
USA. (Cat. No. 760111) according to manufacturer's

DetL laH5 ' f'She ]éfegp oHlQ:d%l?l LH&S ia Xoet%ﬂ %V\{ ¥ fitYon on

cvcloory@nasts 1 ahd ichdooxwgeniseod (Cox-1YCpeQ) et ase- nodul at i ng
activity Screening was carried out using SKNBE2 cells
carrying the APP 695 - wild type, grown 20 in
DVEM NUT-m x F12 (HAM provided by G bco (cat no.
InhiB #0662 &X-.Clo Frqda 3k g vl%g/odie%%%gfgd Flfs\}\@:‘ Hfél GHR)%&%QMGOQ th¥bitor
non- essenti al amno acids. I's e grown to nea
screcning;|aseaycyrovilhé by CCgeminnGhamisalp@ompanye s Arigrt Mg, USA. (Cat.
as d scrlbed n Gtron et. al (1997) Nature
No. %ﬁ?ﬁ)ﬁéc% ng-o n‘f@“ﬁa%r\ﬁdpﬁ% UgPs-sel ect ed conpounds
of the invention for y-secretase activity. Activity
range: 1-1 QuM (4,4"-Dichloro-[ 1,1 ';3", 1
"]lterphenyl -5 -yl)-acetic acid; (exanple v)
Cordpotthd Db Lthk anenfidn will $iowl ©3Q% nghkitiph a6100nactvmofdn ¢
acid; (exanple xvi) 30 5-(4,4"-Dichloro-[1,1
;3" ,1"]terphenyl -5 -yl )-1Htetrazole; (exanple xvii)

Screening of the compounds of the invention for y-secretase-modulating activity

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 for v-secretase activity.

Activity range: 1-10uM

(4,4"-Dichloro-[1,1';3',1"terphenyl-5'-yl)-acetic acid; (example v)
4,4"-Dichloro-[1,1";3",1"]terphenyl-5'-carboxylic acid; (example xvi)
5-(4,4"-Dichloro-[1,1";3",1"Jterphenyl-5'-yl)-1H-tetrazole; (example xvii)
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124 WD 2007/ 124351 PCT/ US2007/ 066951 5 Additi onal

| C50-val ues of sel ected conpounds of the invention for
wQ@2@eaessnse activity Conpound # WIAPP SKNBE2P@Y/BS2087/066951

WIAPP SKNBE2 EC50, M A(3 42 % Inhibition at 3 M 1

0.19 2 - 53 3 0.44 4055 50.19 6 - 65 7 0.08 8

- -1 90.95 10 0.99 11 - 68 12 - 86 13 0.17 14

0.19 15 0.14 16 0.36 17 0.30 18 0.17

Additional IC50-values of selected compounds of the invention for y-secretase activity

Compound # WTAPP SKNBE2 A 42 | WTAPP SKNBE2
ECso, uM AP 42 % Inhibition
at 3 uM

1 0.19

2 - 53

3 0.44

4 0.55

5 0.19

6 - 65

7 0.08

8 - -1

9 0.95

10 0.99

11 - 68

12 - 86

13 0.17

14 0.19

15 0.14

16 0.36

17 0.30

18 0.17

19 0.26

20 0.25

21 - 46

22 0.15

23 - 84

24 - 53

25 - 82

26 0.25
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19 0.26 20 0.25 21 - 46 22 0.15 23 - 84 24 - 53

25 - 82 26 0.25 125 WO 2007/124351 PCT/ US2007/ 066951
wQ@7200010851 28 0.28 29 0.12 30 0.08 31 0.16 BCr/usSB07/066951

33 0.21 34 - 73 350.14 36 - 0 37 - 84 38 - 53

39 0.14 40 0.09 41 0.51

27 0.09

28 0.28

29 0.12

30 0.08

31 0.16

32 - 80
33 0.21

34 - 73
35 0.14

36 - 0
37 - &4
38 - 53
39 0.14

40 0.09

41 0.51

42 0.33

43 0.21

44 0.15

45 0.22

46 0.45

47 0.18

48 - 18
49 - -17
50 0.25

51 0.38

52 0.24

Demonstration of in vivo efficacy

AB42 lowering agents of the invention can be used to treat AD in mammals such as

humans or alternatively in a validated animal model such as the mouse, rat, or guinea pig.
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42 0.33 43 0.21 44 0.15 45 0.22 46 0.45 47 0.18

48 - 18 49 - -17 50 0.25 51 0.38 52 0.24 5
weowons43sat i on of in vivo efficacy A(342 | owerP@US2007/066951

agents of the invention can be used to treat AD in

mammal s such as humans or alternatively in a

val i dated ani mal nodel such as the nouse, rat, or

gui nea pig. 126 WD 2007/ 124351 PCT/ US2007/ 066951 5
TheThemmahmaly noaye ncgnbeeddivaly AdX ed mayt hotAl2ve argamatyc podisposition
have a genetic predisposition for AD, but be . i
for f\PaEzgtg@%y @eéﬁa&%gelea%uCFﬁ had JteqViSFRIBgHCSS angh aVW@ﬁw&pwts AP in a

ma R S e B R ERRBT e I ARE:  ng agent's can be

adm ni stered in any standard form using any standard

AB4RIRRGingFenRX@PbE adRilistBRl ihi 4hyt &6hdaed feﬁ(n@‘hgmg any standard
| owering agents can be in the formof 10 |i qui

methed| Ebs commeapsulnes linhet tay A#Akencrorgaddentsoranthe in the form of
&{1] tion. A(34%1Iovver|ng ents can be adm ni stered
liquig, tahlgss apeapsylanthat aredajon, Qﬁ‘ 9 WYOINSCHAR-f PEAAIINLTIEHGERS can

be ddRYE t%re%fatAﬁf’ éﬁe tH%t ?@E)% 689% sbgrllﬁ&gltlel BRIB 1o SR B42 in the

cere rospi na
blood, blood plasma, serum, cerebrospinal ﬂuld (CSF), or brain.

To determine whether acute administration of an AP42 lowering agent would reduce
APB42 levels in vivo, non-transgenic rodents, e.g. mice or rats can be used. Alternatively,
two to three month old Tg2576 mice expressing APP695 containing the “Swedish”
variant can be used or a transgenic mouse model developed by Dr. Fred Van Leuven
(K.U.Leuven, Belgium) and co-workers, with neuron-specific expression of a clinical
mutant of the human amyloid precursor protein [V7171] (Moechars et al., 1999 J. Biol.
Chem. 274, 6483). The single transgenic mouse displays spontancous, progressive
accumulation of P-amyloid (AB) in the brain, eventually resulting in amyloid plaques
within subiculum, hippocampus and cortex. Animals of this age have high levels of A
in the brain but no detectable AP deposition. Mice treated with the AB42 lowering agent
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
formulation volume), vortexed and further diluted (1:10) with a 10 % (w/v)
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To determ ne whether acute adm nistration of an A(342
| oweri ng agent woul d reduce A(342 levels in vivo,
woomiiegnsgeni ¢ rodents, e.g. mce or rats canP@EUSEET066951
Alternatively, 15 two to three nonth old Tg2576 mice
expressi ng APP695 contai ning the "Swedi sh" variant can
be used or a transgeni c nouse nodel devel oped by Dr.
Fred Van Leuven (K U Leuven, Bel gium and co-workers,
hydwéxtypropgLip afreldpeiiih i(HBEX plésdi, Ref O 38,240-N) dutionnutRBE, where
of the human anyl oid precursor protein [V7171]
aftey %ﬁ@#a%l%tedépr 20 so9900s). Bjol . Chem 274, 6483). The
single transgenlc nnuse di spl ays spontaneous

20 I ti f
A} BRGEREbume T §E PRI R o5 h o BN RF G irequ R hfihours
befert Bh&Hlcdthd BhAPQE @ﬂﬂté‘fnﬁ%ly%ﬁﬂ@% gibe BRdr e Blirskbifda@afd the
have high |evels of A(3 in the brain but no

anirgels easridisbeé thagtodewdwiury dter the loeal dpssas @tvemi t h t he A( 342
Iomerlng agent wll be exan1ned and conpar ed to those

Blod i s i s gl Do aEEn PP REA L AE g Punetur

durifk aHaihesis 8GN g Hﬁ’)%turéc er K%fﬁﬁﬂptlé‘etargﬁ) URb ugl-(l)%zm 2%) and
Treat ment periods may vary fromhours to da s and w

Atrgpan 2l U9taad cpblecé@ri ipAD{Ietreased coléectipn ttllrt@sm g is centrlfuged at
owerin & rse o ef fect can be
400D &5 PEWEETS 4 EnF BB s SR Forlabfi mg. (342
lowering in VIVO IS shomn but it is only one of many

TheMilck abd PR sthB@led Go Qnﬁ%tu%@@ijEﬁla‘P gKbﬁhﬁ@ Rlaﬁlpluﬁ\(%yﬁlzm 2%)
of detectable A(3. For exa al i quots of

and dgrapoudb 1 paml feshad sean-ceadia ﬂmyﬁlvbgmbsee@mat 4£Q.
1/ 10t h of the final formulation volune), vortexed and

i A B e o R () e
cut @N%Peog@rﬁhﬂyf‘fbn@efﬂ%nﬁﬁ%' &lobelfeh N 1%1%02‘&9 'ﬁ”)e ﬁ)‘i’éﬂi‘ﬁlholg divided

BS, where after they are sonicated f
eveslyaandsft andd Gl hcoweohiredyatpaet smidipe vegitad mltnl st ered as
a single oral dose given three to four hours before

Onegseélgllséllleg% EF? grgma 13‘[:3 iljérf’rg%ée(f }{]tel?(gqu tnlit\rloegle}{ a%gusltodrec? gt 9J76/ @8 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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animal s sacrificed three to four hours after the fina
dose is given. 10 Blood is collected at sacrifice. The
whb@od24361 | ection is performed via a heart puneCT/UB82007/066951
during anesthesia with a m xture of Ketal ar (Ketamn),
Rompun (Xylazin 2% and Atropin (2:1:1) and coll ected
in EDTA treated collection tubes. Blood is centrifuged
at 4000 g for 5 minutes at 4 C and the plasna
tuba & oinsedechréfotly antl digilkd wiher witloeit detergen@aeat detd el absorption
with a mxture of Ketalar (Ketam n), Ronmpun (Xylazin
Pap%es 15 and Atropin (2:1:1) and flushed
trans-cardially wth physiological serumat 4 C. The

i& e hechtﬁ ¥ §fla hoBo d&@u E@egjtrﬁg%?@Eﬁp%lﬁg,%%ﬁheﬂﬂgGermany)

oreprain ese rate
for ¢ twonadd 26 nmﬂuad:s q:tl%ﬁﬁo rpthé 1 £e0@belg) andiG Tlaaa‘rmdlata’ﬁln ésoluble

foorebrain is divide evenly into Jeft and r
frackigh; coplruyRe [eereist n@]g% W&mﬂeldsaiﬁt&dsw Lsu%epar@tf% from the pellet
(meRDRRPHLBN! DnlaTRY ndn@lrind-HABIS £OP IR ghic Al ﬁd%lﬁd&%@omated

and stored at -70 until 20 honngenlzatlon
amydpid plapindes ah cas A yged Brecg).ns ar e honogeni zed u5|ng a
Potter, a glass tube (detergent free, 2 cnB) and a

hani cal h A | f 6,
Small 5TGOReR, G COFT e SRy SCpbApay Q20N CrF BRI Waters,
Mask%h'éhfu%ttsg R/ﬂ\)saré)md’ﬁﬂn’ée'a da @@fc'uﬁﬁsﬁpﬂeﬂ{‘dtﬁ' \;J%Ihéd (’V:l'tht@b/l) 8lctonitrile

per Tri s/ HC1 buff ' eteTM Roche,
in OMBA r’ﬂnélumoawmm@/lMEADsfeHowsd athdy i T4 inege. Pien the samples
l es are trﬁh ferred fro

are ghflisan, BRI e My R SN T eeadasos R-FFA. Amyloid

peplifhdi até dHAdd WaRIS®, ASTIPA @nWakdBdateY atd&otRaieH @M 2011 {ubes on ice.
bench for a few seconds prior to honogenization.

The
Eluﬁ@smgefrm@dﬂqi B TatccecenpentBes Kfievins mgdglé, Nﬁdb egernight
andgé{élv%ﬁqn tz&é" §f%$ 9a1815‘1{; 'dﬁ%gig FhQfshb ?t§ hd Efrﬂs%‘k tsl 28 WO

Yerah
2007/ 124351 PCT/U82007/066951 5 tube are rinsed

To (‘flﬁl'hﬁf hb Eém%ﬁﬂ'bfqm%{ahlAQ-Q2 YRR so bl Rudkiofl OF BlcaRith Sofddenates,
dried with absorption ' paper.

commercially available Enzyme-Linked-Immunosorbent-Assay (ELISA) kits are used (h
Amyloid B42 ELISA high sensitive, The Genetics Company, Zurich, Switzerland). The
ELISA is performed according to the manufacturer’s protocol. Briefly, the standard (a
dilution of synthetic AB1-42) and samples are prepared in a 96-well polypropylene plate
without protein binding capacity (Greiner bio-one, Frickenhausen, Germany). The
standard dilutions with final concentrations of 1000, 500, 250, 125, 62.5, 31.3 and 15.6
pg/ml and the samples are prepared in the sample diluent, furnished with the ELISA kit,
to a final volume of 60 ul. Samples, standards and blancs (50 ul) are added to the anti-
AB-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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Sanpl es are centrifuged in a pre-cool ed

ultracentrifuge (Beckman, Mannheim Gernmany) for 1
whoar/1ae381 20 mi nutes at 48000 rpm (135. 000 x gPCHUS2DEI/066951

The supernatant (soluble fraction containing secreted

APP and anyl oid peptides) is separated fromthe pellet

10 (nmenbrane fraction containi ng nenbrane-bound

APP- f ragnent s and pl aque- associ ated anyl oid peptides
stopipad dgsthe afddagpadofisudfiyic imdl 1 M) evé rtbedolohastensil isnmsasured by

C18- - Pack V. id , } .
me §§ &gﬁﬁgbe?rgfswlt@%? %iﬁ%/g?r%%éﬁr it 45%?& Hilis Qreptficagioq of the
AbdRsH R Uthe §%§1§1|%§ & Ohthinkd |b8 clohgi}a%%% alolbdrch 49 ra%@éﬁlﬁgﬁpcurve

acid (A-TFA) owed wth tw ce. Then t

madsanith gsittiehicak(E-4ppl i ed and the col uims are washed

successjvely w 5% and 25% A- TFA. Anyl oi d  peptides
In Pl s gpeacd gt iﬁa@#%%fk@@we&ﬁa coRpaisr g tadeaid animals Would be
advefthdeaied in 2 m tubes on ice. FEuates are

freeze-dried in a speedvac concentrator (Savant,
Far mi ngdal eln Wyy Daiee Ovklgiose 3Armdpk esblniede pein40 gl of

t hersam i uent—fuournishegwit hrtde B S kit To
quat s TYPTHS ambunt of humen AL S~ A3 545 e Sar bt
fraction of the|brain honogenat es 4;‘% conver@ialngy
avai | abl e Enzyng- Li nked- | rrmmosor%ent - Assay ABURSA)
Ki t s—are—psed—-{hr—AmHeid{342FELH-SAhi-gh—sensitive;
The| GenetTcs Cofrpany, Zurich, Wi t erland). TH& ELISA
i s [perforymed actording to the mangg acturler™s ppot ocol .
Brilefl v, the standard (n dillution of Q)m‘hpti C
A131- 42) 14nd sapmpl es are prepared®¥n a 96-wel 20

pol ypropykene pjate W thout protgm bi ndimg ggpacit
(Gleiner bi Fri ckenhauysen, Germany)). The 25

hi 0- one,
standard2@il uti pons with final cong®ntrat|ions 380 1000

5Oglb 2505125625313 afnd 15.90 pori andz‘ he
sanpl es 3?e prepared in the|sanple diluent, fdrnishe
with the4BLI SA kit, to a final ved une gf 60 KO
Sam:pl ac ct andarde and hl anac (EN |\ 4oy added tao th

.'\-"-’1 T‘M"U‘M Y UATTu VT Uity o \\-’VS ] Uyt u ot
antlfi - A( #coat ed pol ystyrol |plate %capture anffbody
sellectivegby recpgni zes the Ctermgal end of pfhe
antiigen) in addl{tion with a

i vn

N

[®X

sel ectijive

antfi - A(34ant i bofy conj ugate

(bi ot#hyl at gd 30 #etectipn

ant rbody yzanmd-T{icubated overm ght gt 4 ¢ T orger to
al llow formati on| of the
ant|i body4Anyl oi g- anti body- conpl ex45 The f|ol | ownag day
QU rant aver A oAl Dar Avy Aaae
a. U1 ClJl %bl Ul 11T Tl UAT UAS T 48 28
51 50 na
52 48 na

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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Conjugate is added, followed 30 mnutes |ater by an
addi tion of TMB/peroxide m xture, resulting in the

w@omvaesson of the substrate into a col ored prpdios2007/066951
This reaction is 129 WO 2007/124351 PCT/ US2007/ 066951
5 stopped by the addition of sulfuric acid (1M and
the color intensity is neasured by neans of photonetry
with an ELI SA-reader with a 450 nmfilter.

Claimantification of the Abeta content of the sanples is
obt ai ned by conparing absorbance to a standard curve

1. Nﬁﬁﬁ@&ﬁﬂmaaﬁ t dnéraflozdruft2) | N such a nodel at | east
20% AB42 Iome”?ﬁ% conpareﬁa%% untreated aninmals woul d
be 10 advantageous. In Vivo Data Oral dose 30 npk at
4 hr time point Conpound # Muse Efficacy Rat

Efficacy % Lowering % Lowering AR 42 A(3 42 4 30 na
548 29 145 20 16 10 na 20 50 20 39 50 27 40 40
40 41 58 a |42 48 na 43 40 na 44 40 -10
Y
R3 N 10

wherein

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 CHs, C,Hs, i-C3H7,
n-C;H5, 1-C4Ho, n-C4Hy, sec-C4Ho, tert-C4Ho; alkenyl selected from C,Hs, 1-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 CFj3; 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(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 OH, F,
Cl, Br, I, CF3;
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47 45 na 50 48 28 51 50 na 52 48 na Wile the

foregoi ng specification teaches the principles of the
w@e@3aeM3si nventi on, with exanples provided forPChEs2007/066951

purpose of illustration, it will be understood that

the practice of 15 the invention enconpasses all of

the usual variations, adaptations and/or nodifications

as come within the scope of the follow ng clains and

their equivalents. Al publications disclosed in the

above specification are hereby incorporated by

R, Ref ﬂg?ﬁﬁ@lﬂd@}éﬁfd’éhﬂl 136\ @Bra2R Qifé 124kiFd Lonsisting of H; C;-Cy-alkyl,
PCT/ US2007/ 066951 ° 5 Clains 1. A compound havi ng

t he
hetogegqysbyal andde mueyglqeikyl, waherelR Ciw Ge-sikyRdeterqryglyRiapd le 7reycloalkyl

optlgnq%}\@g%r eﬁensu%sﬁ gteﬂ \pgtg n{l? tify (e\’ﬁig %dewgrg(?e%'ﬂ? g%cted from

are, epen

the glroamcbﬂiwstgugmfp)}a‘,cfrml,sm mgndaCFgr;l aI kyl selected from
the group CH3, C2H5, i-C3H7, n-C3H7, i-C4H9, n-C4H9,

Ro, 8RER (AHDindbSdnldetehHe; Fadrkanyl sel ected from C2H3,
i - C3H5, n-
Y is a carboxy group —C(O)OH or a substituted or unsubstituted tetrazole group

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

2. A compound according to claim 1, wherein:

X is group -CRsRg wherein Rs and Rg are, independently of each other, selected from the
group consisting of H; alkyl selected from the group CHs, C,Hs, i-CsH7, n-C3Hs, 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; or Rs, R¢ 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.
4)alky1, C(1_4)alkoxy, -N(CHg)z, -802CH3, CN, OCFg, -C(O)CHg, OCHg, CF3, F, and Cl,
wherein said C_sjalkyl and C(;.4jalkoxy optionally can be independently substituted with

one, two, or three substituents selected from the group consisting of OH, 1, Br, F, and CI;
Y is a carboxy group

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

3. A compound according to claim 2, wherein:

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

Cs;H7 or C4Ho or isomers thereof;
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C3H5, n-C4H7, i-C4H7, sec-CAH7; wherein in any of the
al kyl or al kenyl groups one or 15 nore H atons

wopioropsbl y can be substituted with one or norBCT/US2007/066951

substituents independently selected fromthe group
consisting of OH F, d, Br, I and CF3; or R5 and R6
being part of a ring, either saturated or
unsat urated, substituted or unsubstituted, having 3 to
6 Catonms, and which may contain in the ring one or
nore heteroatons fromthe group N, S or 0, and which
and REIvercO HydratERYst&e, dnd@hhfrﬁéﬂeu@dall?laﬁ%g)fﬁm sallth tHERgeF.. t han
one hetéroatomis 20 pr esent R3 and R4 are
mdependently selected fromthe group consisting of H
l; CN O—| C(ONR7Rg); S(O) 2Rt;

4. 2}%&}% f&%ﬂ@@% Rév'gl'g:ﬂ 3(7 @) ﬁ (R% : Rg;\I( R8) S( O) R8;
X iR ek o kﬁé‘%%ﬂé%RﬁRgh&hm S8 9 s ool

Cgl—poT@%H%IleJ)mﬁ@@he?&HSt ituted and unsubstituted
- C4- al koxy, and erein the substituents of both

%z_iq%'%ﬁid% a%g%%ﬁ%ﬁde%ggsegfée% %})% S%éfislnﬁg bf ijl UPP A

»aIBCTHNUSERN,/S06 695, 1CNSORF;, -R80)(H®a Odite;, Chedphend €t | y
sel ected fromthe group consisting of H, G -C4-alkyl;
and@@lv@fe@%@lra){és cAfd, %ﬁaﬁﬂ&d@@@da@'accéﬁtﬂﬂ@éaﬂs thereof.
G - C4-al kyl ; ”heterocyclyl and C3_7 cycl oal kyl
optional ly can be substituted with one or nore
substituents independently selected from the group

con CF3; 10 R9, and Rio
> aAr) egrflﬁctg]ue%%ﬁpcm?# fonf—lthe%m%) Cd&ﬁl’étl&ﬂ I s a carboxy group

ut ed t etdr azol e

2. A

(ii1) (3-Chloro-4"-trifluoromethyl [1.1":3'.1"]terphenyl-5'-yl)-acetic acid

(1v) (4-Hydroxy-4"-trifluoromethyl-[1.1":3".1"Jterphenvyl-5'-y1)-acetic acid

(v) (4.4"-Dichloro-[1.1':3'.1"]terphenvyl-5'-y])-acetic acid

(vi) [1.1":3".1"]Terphenyl-5'-yl-acetic acid

(vii) (4,4"-Bis-trifluoromethyl-[1.1":3".1"]terphenyl-5'-y1)-acetic acid

(vii1) (4.4"-Difluoro-[1.1":3".1"Jterphenyl-5'-y])-acetic acid

(1ix) (3.3"-Dichloro-[1,1":3".1"Jterphenyl-5'-y])-acetic acid

(x) (3.3"-Bis-trifluoromethyl-[1,1":3".1"terphenyl-5'-y1)-acetic acid

(x1) (4.,4"-Dimethyl-[1.1":3".1"lterphenyl-5'-y])-acetic acid

(xii) (4,4"-Dimethoxvy-[1.1":3".1"Jterphenyl-5'-yl)-acetic acid

(x1i1) 2-(4.4"-Dichloro-[1.1":3".1"]terphenyl-5'-y])-pentanoic acid
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15 X is group -CR5R6 wherein R5 and R6 are,

i ndependently of each other, selected fromthe group
waeomgiisgssng of H al kyl selected fromthe groupCIZHS2007/066951

C2H5, i-C3H7, n-C3H7, i-C4H9, n-C4AH9, sec- C4AH9,

tert-C4AH9; wherein in any of the al kyl groups one or

nore H atons optionally can be substituted with one

or nore substituents independently selected from the
(xivy(RP-(¢ datrPiidtlonog 1af:3'OMtefpherGll;S'-Bh-rentdndic aoid RS, R6

jointly formtogether with the 20 carbon atomto which
(xv} (362 -@4-DichlRENEC]'3", et sHRh PPy vl F-pd@inoRlacid?, R3 and

R4 are independently selected fromthe group

h@ﬁ 5" cﬂa)b%k ¥d acu@( 1. 4) al koxy,

group and sol vates ates esters
ﬁ‘ﬁﬁ lsﬁlé(é'@ﬁrthYé&ltffsye%@éﬁﬁ@ﬁé’@?@“@ﬁ%@”ﬁ’ ﬁeffe@éﬁble saffs thereof.
conmpound according to claim?2, wherein: X is a group
6. A CRBRGuI sehecRE feoml tiRG&rb ergisisfingof R5 bei ng H and R6
being CH3, C2H5, 30 C3H7 or C4AH9 or isoners thereof,
32 WO 207/ 124351 PCT/ US2007/ 066951 5 and sol vates,
, and pharmaceutically acceptable
4. A conmpound according to claim 3,
n:oX is a group -CR5R6 with R5 and R6 being H;

being H and R6 being CH3, C2H5, 10 C3H7 or CAHO
ners thereof; RlL, R2, R3 and R4 are

10

3I- 4)a| kyl, -N(CH3)2, -SO2CH3, CN, OCF3,
OCHS, CF3 F, and d; and sol vates,
esters, and phar maceut i cal | y acceptabl e

15 CF3
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15 5. A compound selected fromthe group consisting of
(i) 4 -Chloro-4-trifluoronmethyl [ | , 1';3,1

wO baoenptsenyl -5' - Xl )-acetic acid (ii) PCT/US2007/066951
(4"-Trifluoronmethyl-[ 1,1';3",1 "lIterphen. yl)-acetic
acid (iii) (3-Chloro-4"-trifluoromethyl [1.1 ';3",1
"l terphenyl -5"-yl)-acetic acid (iv) (4-H
day-4"-trifluoronethyl [ 1,1';3" ,1

-5'-yl)-acetic acid 20 (v)

oro-[ 1,1';3,1 "Iterphen.yl)-acetic acid

Bt 1 ITerphenyI -yl -acetic acid (vii)

,rlfluoronethyl al 1 1';3,1

-yl)-acetic acid (viii)

(4, 4"#D quoro-[ 1,1';3 ,1 "lterphenyl -5 -yl )-acetic
) (3,3"- D chloro-[1,1";

@rphenyl -yl)-acetic acid 25 (x)

(3, 3"-Bi’s- trlfluoronethyl (1,1

3.cFl" 1t grphenyl -5' -yl)-acetic acid (xi)

thyI_[ 1,1';3 ,1 "lterphenyl -5 -yl)-acetic
(4 4" -Di nethoxy-[ 1,1;3,1

rphenyl -5 -yl )-acetic acid (xiii)

- Di chloro [1,1;

[ Iterphenyl 5' yI) pentanoic acid 133 WO

200¥1124351 PCT/ US2007/ 066951 5 (xi V)

(R) < (4,4"-Dichloro-[1,1';3", 1"

]u&gphenyl '5' - Xl )-pentanoic acid (xv)

A<Dichloro-[ 1, 1';3", 1

R | -& -XI')-pentanoic acid (xvi)

FsCZ, Igro-[1,1' ;3" ,1" ]terphenyl-5'-carboxylic
acid t¥iiy 5-(4,4"-Dichloro-[1,1';3",1"

enyl -5 -Xl)-1Htetrazole (xviii)

Bis-trifluoronethyl-[1,1";

er phenyl -5 - Xl ) - 4-net hyl - pentanoic acid 10 and

sol vates, hydrates, esters, and pharmaceutically

acceptabl e salts thereof. 6. A conpound selected from

p- consi sting of F CH

OH
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FCO OH / OCF3 FFOH F O CF3 136 WO 2007/124351

PCT/ US2007/ 066951 CI C OH 5 CF3
WORI07@R43F8 NC OH

(J 1
CF; .
2
O\\//O
-
OH
(3
CF3 .
2
Cl
O OH
)
CF3 .
2
Cl
® or
Cl
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FO CF3F\ NCOH O CF3 137 WD 2007/ 124351

PCT/ US2007/ 066951 F3C 0 OH OS5 CF3
wW@Roo7A33sOH O CF3 C C OH O CF3
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H3CO OH O CF3 138 WD 2007/ 124351 PCT/ US2007/ 066951
F3SCOH O\ 5CF3 F F3SCOOH OCF3 F3COV,,.OFH
wa@2®7/1€135%,, . OH 3 3 CF3 F3C OH F CF3 CF3 PGLULH07/066951
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CF3 10 Cl 139 WD 2007/ 124351 PCT/US2007/ 066951 F F

H CF3 50 FI OH FO FF FF FOH FO FFF
WE20F/11435~1- 11 N F FF 140 WO 2007/ 124351 PCT/US2007/066951

PCT/ US2007/ 066951
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FFF NOH OFFI F FFFFOH FO F/ F F3C CH
W@2007/124351 PCT/US2007/066951
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CF3 141 WD 2007/ 124351 PCT/ US2007/ 066951 F3C OH O 5

CF3 F FI OH/ O CF3 F FOH CFR3 CF3 F3CI OH
WEER7A485M0 2007/ 124351 PCT/ US2007/ 066951 CF3PEBTSIOBT /066951

I 5CFR3 a OH
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OCF3 OH / OCF3 F C OH O CF3 143 WO 2007/ 124351
PCT/ US2007/ 066951 O OH OS5 CF3 N OH 00 CF3 F C
W@RD0712435CF3  F3C 0 PCT/US2007/066951
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OH OCF3 F3COOH O CF3 10 144 WD 2007/124351
PCT/ US2007/ 066951 5 and sol vates, hydrates, esters,

war@7phssnmaceuti cal |y acceptabl e salts thereof PCTUSAM07/066951

compound according to any of clains 1 to 6 for use as
a nmedi canent. 8. Use of a conmpound according to any of
clains 1 to 6 for the preparation of a nedicanent for
t he nodul ati on of y-secretase. 10 9. Use of a conpound

and aclvatesli hydrdtes, esiyrs ofndgharm&citidatly Gedoprabideltp tlepaifat i on

7.

8.

10.

11.

12.

of a nedicanent for the treatnent of a di sease

a@@&%’g@hﬁdlc%lﬁﬁlgaﬁ afy eVahiesh 1 ®VEfor Qfc ABdAcdipiaentct i on.
e of a conmpound according to any of clains 1 to

QdYra ciaﬁlpeﬁﬁcpécrcﬁl;dl toQhnydf cﬂa@mﬁ% G %ﬁﬂé SraliB€of a

fe
treat nent of zhelﬂgr s " di sease. R ?naceutlca

ammn@ﬁmimﬁntb@mmdmbhmgobyﬁmnnmwnd accordlng to any of
claime 1 to 6 in adm xture with an inert carrier. 20

12. A process for the preparation of a compound
according to any of clains 1 to 6, conprising the

el i d Eh pohf écco@i?u ﬁ{?ee@?'ori}g nél E}g% rolgh H&%&Qﬁﬁ? 6%

Conpoun pre era enzene
hﬂmﬁgdmeal twhind treatmbiten fprdsescesafiated with kalclevatetidével of AB42-

WSctioh.

Use of a compound according to any of claims 1 to 6 for the preparation of a

medicament for the treatment of Alzheimer’s disease.

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,

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;
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b) treating the product with a suitable malonic ester
derivative in the presence of an 25 alkali netal

wohyavilgssand a netal halide; c) treatnent in aPCBRUSZNT066951

13.

14.

15.

16.

solvent; d) coupling to a boronic acid derivative; e)
renoval of the benzyl ether protecting group; f)
converting the resulting hydroxyconpound to a triflate
and coupling to a boronic 30 acid; 145 WO 2007/ 124351

RO pUSR415/741RE6R T the Desy)tingptiplsngl lcymapbkeyd;at i ng t he
resulting triphenyl conmpound; h) conversion of the

Q?k%hv&@bh@@ﬂﬁﬁk@%ﬁi@ca&dpfOCGSS for the preparation
a compound according to any of clainms 1 to 6,

%Olﬁgééﬁ kg9nd ﬂ%{)&gﬂ&%\f d"&bngﬁcglea P ac@rdin W%ﬁ}laé)maiﬁls 1 to 6,

dr oxyphenyl aceti c aci rlvatlv
borspiising thatfellowin@ stgps:coupl i ng the bis-triflate to a
boronic acid; c) optionally alkylating the resulting

by doplrertivk acieBoMIGhenydiccboaviddetingiviche a ®si@iflat® t he
acid; e) resolution of racemc mxture into

BNALIRERIcDis-Eilaléo LHRbRERST; for the preparation of a
conpound according to any of clains 1 to 6,

vertlng a
ﬁﬁgﬁfggkgggﬁéﬁkf %%é&ﬁﬁaédtrlP ate b) coupling
e bi oronic acid; c) hydrolysis of

92%”“?%?%*%@65?%%g1 (gonverting the nitrile to
tetngzole 15. thhod for the preparation of a
ghhef r@%ﬁ%“ﬁ F%li"Wée {%eléaﬂlgﬁ@e@f

A process for the preparation of a compound according to any of claims 1 to 6,

comprising the following steps:

a) converting a dihydroxybenzonitrile to a bis-triflate;
b) coupling the bis-triflate to a boronic acid;

¢) hydrolysis of the nitrile; or

d) converting the nitrile to tetrazole.

Method for the preparation of a medicament comprising the steps of:
a) preparing a compound according to claim 1; and

b) formulation of a medicament containing said compound.

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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a) preparing a conpound according to claim1; and b)
formul ati on of a nedi canent containing said conpound.

WQ@2001682438 et hod of treating a manmal for the PCT/US2007/066951

17.

18.

19.

nodul ati on of y-secretase, which nethod conprises

adm nistering to said mammal a therapeutically

ef fective anount of a conpound according to any of
clains 1 to 6. 146 WD 2007/124351 PCT/ US2007/ 066951 5
W methodeif veatigf a diseat imgmanohhad essoeiatad vaithramatavated level of
assqci ated. with an el evated. | evel. of AB42-producti.on,
VHCHrRdedga: wBishmlhad comrispet INRETING 1S SHE THERMHEIE 2
tRGhGREEAIL LA VvehhEGitiof e BARHRL KlcoRliFPRRAYRE claims 1 to 6.
according’to any of clainms 1 to 6. 18.7 A nethod of
treating Al zheiner's disease in a manmal, which net hod
conprises 10 admnistering to said manmal a

PR b0 PHHEER bRt B SR e
QAR tPsatd Akl 8$hcRapRedI BTl arbli® oPa%8mpound

20. A conpound according to claiml in isolated form
pagording to any of claims 1 to 6.

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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