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WO 2007/ 124351PCT/ UH2007/ 066951 5TERPHENYL

DERI VATI VES FOR TREATMENT OF ALZHEI MER S
wo DI BEASE The present invention relat eﬁ;T]zU@mm,ﬂ“%l

conpounds having the general formula (1)

with the definitions of X, RL-R4 given

bel ow, and/or a salt or ester thereof. 10

Furthernnre the invention relates to the

us e SBF TR PR U8 SRRSIENT RE AL FERERERISHEE

Al zhei mer' s di sease and their use for the

nmodul ati.on of y-secretase activity.

Al zhei mer's Di sease (AD) is a progressive

neur odegener ati ve di sorder marked by |oss
The prstentyByeatop relateyii compmyndsshpring b avielforhula (T) with the
dcﬁmt@hsaiﬁl?(] RIRY givADdeRK dnll/6it 5Sa160r 2@¥aRf0t NE

popul ati on over 15 age 65 and up to 50% _
Furthepppeey the dperer@Bn refldtes jtes tht hese dfsaid icorapoGialsl $@ 10 treatment of

- AtzheiflGTRALb AP LD Ry hbidiGAY) 19, 68USE, 01 -

death after car I ovascu
cancer There is currently no effective
hr AD. The total net cost
Alzheuner B{S%aﬂn({\gs KB POgressive naajrcéegewe‘éeéiésgrder marked by loss of

memor$ mbprh kidorchaivmralicstabijity. 200 2Mlijts 61025 oY poP@MBN over

 age 65 andSkp W% %Irér Q%c%y It E%ﬁ‘éﬁfn éu%e cl;}adsmcn%a and the third

leadin aSSO(ég ated w certaln I'I
cading; cas ai(’tefr)carg]@@scu{agjhsqagrﬁnqi Jangr. Sthqrg/ 13 (c@yently no
effective frehtrivaaitr AD A ThBjotaDkdd st £RGA B D inned Ugeexceeds $100

billion &AM onnment al toxins and | ow | evel of
educat i on.. Speci fic neuropat hol ogi cal
lesions in the |linbic and cerebral

AD doe€ 06t thi@ QSsithg ke Etd 8y, IhBdvaC Rluhdtear associated wzth certain nsk-

e R T -

cnv1ronr@3/@tai— tgies dng) flogr le@égfcvsluqaﬁcmn Spfcifit inbtrdphth@sgical lesions in
the limbRGEA t%ﬂ:@rtalec%rt@és &ﬁzd@m&fhﬁ]ar Qﬁ%['o"ﬁblrﬂﬁ tt gl% cou?lstmg of

pl a he maj or co
hype@hé{%ﬁft mﬁlpﬁ’&%e?d gi‘F éxqaﬁémgﬁﬁﬂ%‘m} Oﬁﬁlffé}ﬂr aggregates of
amyloid Em protides (aﬁ@btdaglaquiesmﬁa m@@mtm;dﬁ@t foam%rdl p@akl§es ate
el
the amyi %% g@ Bcéés}\}{)% cua%@ ept &% v?mous i[) eql;}}s e% éra-laflt&hereof
which is ﬂ:@ Atﬁlllé “PRRFGT Aé%%tlﬁ bfélﬁ‘@géme ﬂieomam napbativchgent for
amyloid foanaB. iAnsther ABRETE I’theV.»@fllziﬁlﬂEpu&eS(A‘baﬁm) Amyloid beta is

| the pmteﬁ%l%]pﬁogi 06 rgg EF tre %? r(pro gatﬁ é%yl(aﬁi aclu%{)régqﬁ% pta-APP

P).pr ot ei n, beta anyI0|d precursor protein

(beta-APP 30 or APP). Famlial, early
utoso dom nant forns of AD have

.-, QN 'et
Pamilisl, g5 P SIS 87 AT RoPrslicked pifeissase

,muta’aonspm alneyﬂi—mn)dmﬁ) IPRC0B Qfotdit (B-ARPNor( ANPY ARPinOhe liresemlm

APP) and in the presenilin 5 proteins
and 2. In sone patients, |ate onset forns
of AD have been cornelated with a specific
all el e of the apolipoprotein E (ApoE)

gene, and, nore recently, the finding of a
mut ati on i n al pha2-macrogl obul i n, which
may be |linked to at | east 30% of the AD
popul ati on. Despite this heterogeneity,
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(residues 37-42) of the Ap peptide,

respectively. In the secretory pathway,
WORKNERES) s 20 evi dence that p-secret asecTus2007066951

cleaves first, leading to the secretion of

s- APPO (s(3) and the retention of a 11 kDa

menbr ane- bound carboxy term nal fragment
proteinCT E)d.2. Thende @hﬁeﬁtﬁ mtesonb@ k@Y &h D &vgt)e\é@col}rhét@d with a
SPemﬁcoallép ﬂ?@ago oqrﬁtem erﬁ_?ge&(e: la{le \8/1%1%6??&@1?” the. ﬁndmg ofa

-Secre
mutat}og o alphre-magdgobuling wiich @y iby dihked it etr leASE% binthe AD

populzlﬁ?ﬁ [ %{;ﬁﬁg Ea He)oékcfg&eﬂ%e Fﬂ? stl"%‘l;’] :Ji}"{k%;ekﬁﬁis d}t‘ﬁlﬂﬁ énathnlogcal
fncin e a“s‘"‘fyﬂgéaé g (@d’f’? EXeEd el hsemeutiy approach
to ADp gllmqg@pnsf famd th ddte, Areztiad mut&vﬂdr?qﬁﬁﬁﬁve production of
the am-gnaﬁiﬁgegﬁr %ﬂdﬁ%&%ﬁn a8 {\Ee% I%‘RS &S g&w &Egﬁga&( A{#H,eand have

researc ers to
given Sronh HBtTeieite Ghylm meqdwém@tes@r‘ 9B ABETantitand Bertram,

2005, ©AISI 20/64%) DELAIMBly GhEOR el Va peEtﬂi@ géﬁeﬁt@cﬁ I?C{ 2p% pathology

hact|V|t cannot be ascribed to a
emphasizes the pesfl i & Brtist wrgstanpipg of; the mq@h@am of AP production and
strongl ' 80@is @ theepaitid dpraddh AsR@NRInY Apfevdl fferent - '

proteins. The gamma-secretase activity '
resides within a nmultiprotein conplex =
The releeemfaﬁmieptgieaih mo@destl b6t 16201 tvo SRRPIGRQRRics referred to
as B- aM‘? Schr&%g@l n% gﬁ’zeS*J Cflgrgun?ig %ﬁjetﬁ%mp@ and the C-terminus

ni castrin,
{residugs SR oefi thq_;ﬁﬁ (pgmgc s‘tsgec@‘fel)t hia tadTket®toryfatiway, there is

denck BaDPXYrch &I 13 PN
evi engoﬁr ote{ea% cnga{l;l:g ﬁa?%a%réga%;%ec o gt%r F§ /g]%Pg (ﬂg and the
retentloa‘-ﬁ%ﬂ. VW edound  ggrborhierormat @gyrt;qt (CTE). t Bhe latter is

believedab %‘Nahsd B phidl A0SR cléab:ig@ b;‘F.;e@rEthg' P& amount of
the long%rrso?o ent %lgqeen Sel?li gesled

0l é‘;in,r I n Igcrcéas 111 paﬂents carrylng certain mutations in
a pmcgamﬁs érmqrsetlm end thes trnadtiens GERED Bonel'{tb(emﬂl carly-
onset faﬁlﬂﬂcﬁ&&%r Dhisdufre eﬁ)@! A.ma%)g ggh{:wgfby r%i;f;a'rchers to

be the retase are un
m?‘aa‘ﬁﬁ’fliéﬁfhﬁmﬂhf’%e&ﬁs\vf Algheoy's fipase, 2004

‘ Curt. Al zheiner Research 1(3): 175-181).
It has nqvpy hecomg [cletrothig Hhet Recrermde eacmhta rcazﬁ&cﬂa&@dnsm ©fa single

ul ; iR { [
particula Sll \?’ggﬂﬁtﬁ%lt :E%}{igtgcgwﬁl aﬁQﬁserﬁﬁy Of%lr%l'ell;][ proteins.”

The gumis icieagy KEUIEHST KGR sirE e coftaitineat least

four comperiente thapreeditn (PS) hda@o@ﬁ@r ﬁastfuo rapﬂlp BRI Srhe S
di sease.

eterodimel’ 'co c—tan ca.r X
het; de Pl Jsglg tfrtl?eagnrl}g L qngt I%EL’% '8 Lengrated by

4 Vari ous strat egl es
en OPTOtﬁPB'FIS ?fg}awqﬂﬁg pwlﬁ'[ahegf@@ pptrakeofithy catalytic site are at the

interface Af Bil3Qie@RHimSr. Qi lﬁzﬁ?@%ﬁlﬂy 'B@éﬁghéégstefdrt%rhzc trin serves as a
ic site direct ETS

t he ca
R R R S TR A St R A —

and nodul ators of gamm-secretase activity -
(Marjaux et al., 2064. Drug Discovery
Today: Therapeutic Strategies, Volune 1,
1-6). Accordingly, a variety of conpounds
wer e described that have secretases as
targets (Laner, 2004. Secretases as 15
t herapeutics targets in Al zheinmer's
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Thus, there is a strong need for novel
conpounds whi ch nodul ate y-secretase
activity 25 thereby openi ng new avenues
for the treatnment of Al zheiner's disease.

The obj ect of the present invention is to

S%ﬂ@ﬂé&Vdréjﬁﬂédﬁh b HHRO di n

Alzé rst _as ect %ﬂgl?éa IS pr Oé\él @%d&{emer 9004
e&%%ﬁﬁ&h K@i Rg'®he general Fornul a | :
wherein: WO 2007/ 124351 _ '

Thup @housathe 07lcaeE 95 thaRdF of fimlseoid %aSaga-stQDﬁuﬁ remained

elusDE und! [ FEs O Phe ~GdcddiBe- R6. are
hﬁde Igrﬁglgnt Vot %gyglﬁﬁ%aﬁb&ﬁ ST (a5t in the
Y fresimentgt diphepger’ S&i“&*f# sel ect ed |

Vamms Mmﬁh@‘f Otep pedpdsed Got Mbgetitg &edind Becretase in Alzheimer 8

secr tert- CAHO;
aI kertgyi sei e??ecf PRl %ﬁéﬁm ‘3 TBRBg sustrate-specific
HCI5modaier 10F amna @44, sctéty -(@édaud & al, 2004, Drug

DI.SCCWB’? rTBc[af,?r Tﬂamﬁeﬁlﬁc 8fatd R \%llu!ﬁﬁéll L. q!’lxcgﬁcﬂgﬁly a vanety of

H at t
mp%.lélgsu\g S?eisc-l%‘h n%%ﬁe%q%éeggta%gtf Igg?ner 2004 Secreta.ses as

theraneuilss taietts) gnwheumd’e pissede phttys Mo ecved ey fnpm Ther.

)conS|st|ng of CH F, C, Br,

: Patenﬁmlﬁg Q%
- - and or R5 and R6 being part of a

i 8 T8 AR P BB e

- certaingNSBIR arysseoretasel wahihown. (Weiges el 001 ) iNBte €4, 6360, 212

and wblom,@sﬁf‘&d% QU&/(ﬁzé%gﬁ g% (159#3{3716813&5%83 1009,
Eriach G0E et dd? . Brereiontiont orbriae 6MGRDs o

prevenp pretreeA R rafaammnmsm&{ e;&eiﬂt of dak e, Bi%cﬁ’?‘[:lﬂ lead to
te

— TR | e d I e
el %&%%ny StI gg%ﬁgS cg'?_.t;o rﬂﬁ"Eﬁt il ?005’(5,!\}‘13‘1 Chem.
48, 570%51720 0)1' 1(R7R8); S(0)2127; SO2N( R7R5) ;

S(0) N3R7128); 1%1R7/S(0) 2R s; 20 |
Thus, RO (DuRBeed $6r0joRd tedrmpodKdR Gohis Q);&MJ‘}S 38st - activity

ety R bRl SR i e 57 g giese

_ N(117128); C(0)127; substituted and
The Obj%ﬁ%gﬁq‘m‘@&fm@lﬁ 1o providesh comngunseibst i t ut ed

and unsubstituted Cl -C4-al koxy, and

Summalbher ei n

According to a first aspect, there is provided a compound having the genéral Formula

I wherein;
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the substituents of both groups
.Cr-Cl-alkyl and Cl -G -al kozy are sel ected
WORPHASTOH, F, C, Br, |, CF3; 25 R7, RectSsizmseos:
are i ndependently selected fromthe group
consi sting of H, heterocyclyl; and C3-7
cycl oal kyl , wherein Cl-C4-al kyl;
het erocycl yl ; andgC3-7 cycl oal kyl 5
optionally CQBFEé substituted with one or
nore substit uer endently sel ected
fromthe grouprRton ing of OH F, O,
Br, I and CF3; R9, R10 are
i ndependently H, F, CF3; - 10 Yis a -
car boxy group -Cﬁﬁtg&‘R8r a substituted or
i insubstituted tetrazﬁle g5:akpr and
sol vates, hydrates, esters, and
pharnaceutically acceptable salts thereof.
he term "substituted" as used herein
Xisa ‘?‘H‘&‘l’flﬁ g8y Bk vhareln Ragrd Rf i, Indenginistilytofiéacionher,

selecte&thxslhd: grm@%&lsﬁ@rbf h%u@l deRQLL rRALMY %;6[18 ‘EHEZ (o5: i-C:H,

| Il-csH'f 1I‘tS Fq} SB(r‘ ﬁﬁ%, ’lfrﬁgﬂ‘%o,l gilygg]ﬁg%émm C2H3 1-C3H5, n-

C:Hs, US(P}HS pC{H@tsg:dC&Iy' vBLreiTin-aay #ie alhy! oﬁalllenyl"_g;'ouﬁ one or
more HBfoms bﬁt&gﬂga% bgﬁtbﬁfuffed%tﬁ 1%3'39%&6 %%&guren gepengcnﬂy

| Sciecfeffgf?vgﬁrﬁ F e F%J&S%P@éraow FoPrakindEBasrike ons pedgepartof
. aring, i satuBiidtosinls@urated) A RIS kntllbG @, Rav D DWW C—atoms,

and wmt:@n;@ oPHEEPR B Lteggﬁrghéte@o%m%ggm Breferted o
end whiglHc{GI9MPT Y Beddeppcabar difiessist rorimubsdetaabds
present;al kyl , preferably a Cl1-Cl0 al kyl, an

al kenyl , preferably C2-C10-al kenyl, an

al kynyl, preferably C3-Ci o-al kynyl, and an
RiR unsubstltuted or at | east nDnosubstltuted -
1 Ra, Be a0« dtednferrpdapps sefectpdfomtihe o consistngtof B; BCL Br; I

CN; OBy OREDN®Re); NG (AR NG0B, R,)5 éf”o G, ﬂtk%sm)zas

,N(RsJS(WR' Ch%(ﬁ?érgoﬂfgﬁﬂg@wg% he rgd{louav(mes)S SRAFIORs;

NRICQARRIY:  FORE @ @Rt oﬁcteaxycam),u @EOR:C abibstttied  and
unsubst:ttdﬂecf t‘ﬁdiqeﬂktyl htfd sméHtlﬁlteE B uORRiIRGL € ©F %k?)?b %n% dvherem

ese substituents beln
the subs e“ts °’F‘tﬁ’%‘ %‘?‘8’&5 %bﬂ@’ %ﬂdu%&ﬂtoma%gf@ﬁted from O, F,
ClBrI&ﬁkyl al kenyl, aLkynyl, N, S, 0, carboxy,
sulphonyl and the |ike and which can be
further substituted S Exanpl es for

urrent aromatic oups include ary
Ry, Re, Koy bt ienegeptiy selcited’ rom Has, @un foptisgs Y C-Craligh
heterocye étﬂ@r(éxalcwoagwb wpssin GhECedtkyl hitbroel; and C. , cycloalkyt
het eroaryl groups may be substituted,
preferably by the substituents given
above. | n anot her enbodlnent of the

di scl osure: 4
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X is group -CR6126 wherein R5 and R6 are,
independently of each other, selected from

WO 041824333- 7 10 group consisting of H ailckljakzoowomsy
sel ected fromthe group CH3, C2H5,
i -C3112, n-C, -- C n-C4H9, sec- C4H9,
tert-CAHZ; wherein in the all nanmed al kyl

option@ily QDS QREHd wDSE oFdk QR tn%@fldkﬁﬁy G8%ed from

be substit d_w th one or nore sub
meg%?f?ﬂ%ﬂ%?‘#%ﬁéﬁéﬁdéﬁ“ﬁ? sel ected fromthe

group consisting of OH F, d, Br and I
or R5, R6 jointly formtogether with the
Rgammﬁggeﬁmgaﬁamyglm@kgg they are attached a
cycl opropyl ring; and/or 15 itl, R2, R3
and R4 are independently sel ected fron1the
group consisting of H OH, co.
Yisa ‘e@ﬁw HWR yC(OJQu( L 1®§tzuted FOBCHRE 1ENz0l QTR
wherein

| wad 301%%32@6 T S TS

optionally can be independently
substituted with one, two, or three

The tebhl DSvsAt@Nt 8 S&1 %Ert:iﬁ dmélﬁd%gnbt)fh Cpafll QPRI substitution.
COQSI%IIH and d:; and/or

Sﬁﬁgﬁ%mﬂé$% Sﬁmﬂﬁﬂ Rs being H and R6
belng_C}B C2115, C3112 or. C4H9 or isoners
-thereof; or Rl and & being CH3 or R5, &

Tn case RO hdAH, Mre hQY cmatriﬁg %Ie'?ﬁé caMbl Bubﬁtlﬁﬁed%? bp-@ﬂa@ﬁ o, F,
1 Br. $Q4 ich they are attached a cycl opropyl
- Br, 4o} ;> and/or R6, and.Rio are independently
H F, or CF3;-Y is a carboxy group 25and
sol vates, hydrates, esters, and
Esters afbl'tﬂfsm&iﬁg 16 ﬁ:lnhl)la arie Splca bl o8 ths oy Er&ﬁyr@%laced by

an orga%nrcga]u%tli eéulta n?egEdF% aﬁ%g g‘ﬁlg‘; %%LSEIZ?KHEd 11_:1 the art.
Preferreg) Rz F@h@eihn @)ﬂmﬁg 2angpsu@titidedor af isgmamesubstitited alkyl,
preferablyhﬁ@ﬁ@lﬁ alk@ g/ aﬁ{@nleprefé?a)iy u@ﬂgrnﬁ“anad[l@nyl preferably

nd dent ected fromthe gr
C3-Cio- a&kgwg 1nr1@s E%m;ﬁg @_lfeasé@o% bs q%hﬂated or unsaturated,
non-aror@ic 4Préoiity Ting- laKifgHB B, C-atSOL mmcmay &alki3 in the ring

one or mg‘g (ﬂlt%msc%iﬁasﬂae %ﬁpcoNF'S (?kox Whixwgé:ce%a%i may be

sai d

identical 5 diffsrral WEFeth*rnn‘alé &eﬁ@eﬁmwm@se%swt tbsighents being
selected Woih FheQvap cdnmlng Mhato@d‘r@ﬂkﬁ sy, LR, 8, S, O, carboxy,

mﬂphon)?%n%ﬁtﬁgaudw Eﬁn e A RHRu% tutec{ sting Of CH' :

Substi



10

is

5 R9, and Rio are independently H F, or

CF3; and/or and/or Y is a carboxy group; {
~and sol vates, hydrates, esters, and :

pharmaceutically acceptable salts thereof

I n anot her - enbodi nent of the disclosure:

Exa}ﬂpﬁs far Griot R inde
and or, its bmg@%?s nd %%E%?@p%ﬁ%ﬁ%ﬂ EOupS,
bteeoH shoupy i S | SeshhoaR may by sibgiteted preferably
by thessnlpieptsgiverngdpveR9, and Rio are
or CF3; R2, R3 and R4

i ndependently H, F,
In apgtleer praepdimentiiftcidisclemicect ed from the group

Xis %%n S Ieiél& n%r?{ﬁ-RsH o4 e ggyw;@h\léof c&}%w sqy.ng:d from the

grouf-congistidg @I aliyl skl ed fi(axt @S group YHT, &L8 Ser;E:Sﬁ-@!I'ﬁ i-CyHs,

n—Cz;ﬁJ‘ %Ig-gro}]g rt&ﬁﬁ%ﬂ#{h@x@!n h%/th (ﬂ%gﬁ)etd allglfl grtorrgpé one or more H atoms

°P“°aﬁ”§ Pl irpiinied v et Ber w@sﬁ@ernspmm@n@fselected from
the gﬁmmang of OFXF,iC§ BRand AR OR iétat§ i oz thdRRfRine

o R S B S STR S0y

eac

._Rll, RQQ@%;& anQn@Ce%en'aLnﬂ?Lthj&%%%t Stk doh 2 to'}%, OH, Cq.
el Cotllgny. N6, SOE. S 8T QQ)C@PQS,, CFs, F,end C,

. wheregl skié Gy_l;)aﬂ@e:lxﬂ@@dktfx& Q)B‘ﬂuﬁagrlﬁm be 'indggl!ﬂénﬂy suﬁsﬁtuted with

20

Y isa2 chyborgigwat oms from the group N, S or- 0,

25

30

. R, andiFay/drdigdegenti@ i HG, 81 @5 ,

wh
ong, t\Q(iCE ngbsgA mtd seF&edﬁ%ﬁﬁé %(Wgcog%l%?flé)fw B5F and Cl;

or A eny

 aﬂWmatons optionally can be substituted with

or .nore substituents i ndependently
Rs ampﬁﬁebe@? &6 °F Fobrmertbang Re bpne Giks Catsi G ofCAaBHr isomers
thereoffor Kﬂaggﬂb,emg Cllp 6k FGHG joitrty i t@g@ﬂeé%th BR kd¥hn atom 1o
hich B8 4 hél rySaturated or
e u%éé%ur%te&hagﬂ%g?%gg?eg or =substituted,
and whi ch may

- containin the ring one or nore
and .

whi ch heteroatom may be identical or
and sobypfef. frfraiest estets, andpharmispraticainascebieltienbalicant i S

In anotit: EFER R3 and R4 are
allo| ndepe%ggﬁqvvﬂg%#g%?ed fromthe group

Xisa ﬁ@%&%ﬁ%ﬂ%g{ J;ngﬁé %;pofékégmg%@g%\%mg CH,, G,

CsHyorg(I-b IR ereON OFrS(0) 2R8; N( R8) S(0) R8;

R7. . N(R7) S(0) 2N RsR8 SI7;
R R, ﬁ(ﬁ%ég “%?f)‘%(‘ S Peomerbre o i, o8 .
apatkyl, %me O)ORS;, -S0E(B) NVRIES) L(8) b2HT CF;, F, and CJ;

wherein ﬁwtl?h_q aﬁsﬂtaﬁch?g%k f%@ géﬂogalﬂ% gfi mcfe:l%eagnﬂy sulé%lmted with |

and substitu
one, two,&f thysg sbftgents sehisigd (ipre fhe Brquplosnsisting of OFL 1, Br, F, and CI;

substituents of both groups Cl-Cl-alkyl
and Cl - C4al koxy are el ected from OH, F,
ad, Br, I, CF3; R7, Rg, Rsa are

i ndependently sel ected fromthe group
consisting of H CrCral kyl; heterocyclyl;
and C3_7 cycl oal kyl, wherein Cl-Ca-al kyl;
het erocycl yl ; and C3_7 cycl oal kyl



optionally can be substituted with one or
nore substituents independently sel ected
from20 the group consisting of OH, F, O,
Br, I and CF3; Y is a carboxy group
C(O)OH or a substituted or =substituted

R BEALSALR ARYE R o et ot

ang4tsed herein includes both part and ful
substitution. 25Substituents can be either
| Yissatdfyatasl or unsaturated In case RS and R6-
are part of aring, the ring can be
and sglytes thy drettsaaitetdyanChhaflzeantidaifyl ac@ptatBials the@of,
Br, I and CF3 30 Esters are those
I“mﬁ@ﬁﬁ?ﬁﬁh@m¥ﬁf$%¢ﬁﬁﬁﬁe(I) in which H of the

carb n or anlc
Xis 2up AR et BTG Bee - i Gt
C:H; er{lakior tsomess theeo§on skllled in the art.
Preferred R7a include the following: 5 An,

Y is agiboxpeew ut ed or at l'east nonosubstit ut ed
o yl, refer _Cl-C10 al kyl, an
-R%“gkwéﬁyﬁ 3£EHF {2 ClO alkenyl an

Ry, Rz?ﬁ lgngﬁ/"t |etngj%§%§e%ﬂc T %r% lrfg%n%mfl% (?flg?(e)grb(

ﬂa*kﬂsﬁf%h’t-%‘ébcﬂp % 98F4nCiR)EH: ORBRCEs Bried Gl or
3. to 6 Catons, and

_3’1‘1 soffffs gf?)(tdf:%%iz re%% g %%Fe'f“ﬁaély?"rc%*’b'sﬁ%“ Berdfor e
s L R g R

different:-if nore than one heteroatomis

present. Said substituents being sel ected

fromthe graip~consisting of hal ogen,
al kyl , .al [, Jal kynyl, N, S, 0, carboxy,
sulphonyl akg,_t K Xapd whi ch can be

5 Exanpl es for
-current. arbmatic groeps i ncl ude aryl
groups, for exanple [phenyl groups, and

het eroaryl groups,_#Rich aryl and
het eroaryl groups @ be substituted,
pref.erably by the R 5% ituents given
above. The t&'m* - CroralkiFl " refers
to nethyl, ethyl, n-propyl, iso-propyl,
n- butyl, iso- butyl ZOsec-butyI, and
buty J" or, "C3 7
X’“bf’ﬂgef AR (Jfksf‘f ng c‘i}%"P?“E?“é{Y glyppch other,
selected &‘htarhn ghm/qon:gst@g of I a&ﬂm@@wd &broths grogn Cfls, C;Hs, i-CsHy,
0-C;Hy, ﬁ@'&IL Qﬁf4ﬁgo§(écac4ﬁy &hsﬁ%} Mkmyxga&leleﬁsﬁb 32i-CsHs, -
epty!

CH —é;c-% exy yc] ohexenyl C
5,2 e, Tt et b P ot fosagor
be repl aced by a substituent. 25
"Heterocyclyl" or "heterocycle" nmeans a
cycl opent ane, cycl ohexane or cycl oheptane
ring that may contain up to the maximum
nunber of doubl e bonds (aromatic or
non-aromatic ring which is filly,
partially or un-saturated) wherein at
| east one carbon atomup to 4
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carbon atons are replaced by a heteroatom
sel ected fromthe group consisting of

WO 43t 30 (i ncluding -S(0)-, -5(0)2-BGrus2007/066951
oxygen and nitrogen (including =N(0)-) and
wherein the ring is linked to the rest of
the nol ecul e via a carbon or nitrogen

atoms@pifbally E&ﬁ&ﬁ'ﬂlbﬁﬁmfd%th Bnelefnbre %&tﬂﬂcﬁs inBpbrdety selected

from ut ar e {/(?—f %1 Eg,cﬁr% gﬁl 9 s and §6 being part of 2 ring,

either isqmrz@]@pollmgammtm wibstitlef mems@;tth@ﬂ,(jiaﬁng 3 to 6 C-atoms, and
which B¥Y 8RS rifg %aksS? [n6re HOX AR |ﬁgﬁ ’thcl e IER: ZSOAI%’ and

soxazollne t hi azol e, thiazoling,

whichi %tﬁ?“r‘ﬂ“é‘?é’l B denicad piEzaf if were tht‘tﬂnéh‘“ﬁ%‘?&t”es present;

tﬁn eLra
Ry, R
1 ;1t et e r 0 cln%c% esF]Ie I'&pﬁd fn(r%{cl) %rodtp consmtmg of H; F; Cl; Br; I,

- CN: DR dSEDNRARste S(Q?W:az%?mﬂi?ﬁé Wﬂb’&)dl N@7)S(0)Rs;
N(R)S(©R%:2Z §tl0i)8; neN(Rt)bd W(Rsﬂt ﬁe’s& N(R7Rs):; NR)C(O)Rs;

N(Rv)céaﬁ\t(ﬁﬁ'kgﬁ"'ﬁﬂgé&g}c gdl %) )an QORy;  substituted  and

unsubstiigted &G chliop yrdasnbstitued ersizobubglinumeg, Ciiy-aikeliyngd whercin
the sub@ﬁ’tﬁén{s loﬁgdﬂpﬁmué)p%r é;zéll&paudw @;—Eﬂc(g; selected from OH, F,
CIBr? erazi ne plperldlne nor pho
tet'Pazol e, tiazol e triazolidine,

R4, Rg,,t %érat%z OA e} e@t&y sc?c%t%(?lfrgﬁgstge g@@?n% ﬁggr atZiI_II’IS C4—aikyl'

nmeans

 heterocpgldf and Eevcpyemﬂcbl wheeit §:1-Chakytlibgerbaysiylr &1d Cs 7 cycloalkyl

optionall@ bAtHe Subk@uté EATROM b @¥ iR rﬂa&p«gﬁ&@{( Qélected from
rein Y; Itl and R2; :

megmﬁ§mmﬁE@°&é éMgFEBI?ﬂ&Ebendently of each
Yisa c%&? G@%%%%ﬂ%& le%u%}#d%g S C]ﬂ{% tgtg‘trazoﬁe group

group
and/or d sal@ReadRRbLE y of each ot her, selected from
t he group consisting of H, alkyl selected

-fromthe group CH3, Cells, i-C3117,

n-C31 17, i C4AH9, n-CAH9, sec- C4H3,
The termy - jubgipfiody as \isesk Berein | inclydae beth | pard aawd ol debetitution.
SubstitugftOddPB: RRL slratdif rsdtirabOns optional |y can

be substituted with one or nore

substituents independently selected from .

t he group consisting of OH F, O, Br and
In case §s a&ﬁgqa #F Partrof & 1 the g eifche Rebstiaes by Cr-Co-alkyl or OH F,
CLBrIEmﬂagendently selected fromthe group ‘

consisting of H OH Cl1-C4- alkyl or

a-c- alkoxy, substltuted partly or fully
I; and/or Rs and R 5

Esters arp éﬁ“fﬁj‘c‘lﬂm@ o fRBn“&?&UﬁIg“’Hdaﬁ af Reeaerhgouptigreplaced by
an organCebsides R-3hilble@rgaliansidRl atk BOWE e dcRET RO in the art,

Pref: . nd R2. being-CH3 or R5, R6 jointly
et ot Iln&]thg%e?%low "W th the carbon atomto

mhlch they are attached a cycl opropyl

ring; and/or Y is a &arboxy group and/or a
salt or ester thereof. Wthin this group
of enbodi nents, it is even nore preferred
if all the groups X; VY; R2, R3, R4, its
and R6 have the neani ngs defi ned
-beforehand It is even nore preferred if X
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R2, R3 and R4 are independently sel ected
fromthe group consisting of H OH G -C4-
wo Bdiubsior C - C4-al koxy, substituted Rafkidbnssost

or fully by OH F, d, Br, I; and/or

and/or Y is a carboxy group and/or a salt

or ester thereof. Wthin this group of

enbodi ments, it is even nore preferred if

all the groups X; Y; R2, R3, R4, R5 and R6

An unfiﬁéfﬁiteﬁ 3t féﬁﬁﬁioﬁgt?bsﬁtﬁgd em@'fj 1@@#&&%@ kapd a]kgrlt an aIkeIryl

ety ‘%‘ngﬂh‘aﬂngéﬂe eraﬂacr%rrlmé‘per}a%msﬁrﬁmd or

atb%bﬂmeaEMmethammhanemmmem¢@miammmuyummanmngsmwmg3
106 C-%toﬂr@ axﬁ Fugfcﬁ’ H]Qy co%é{%@ﬁhe %g%toge &o@%gt rggoés% g}gahe group

N, 8 ?fro e 7oy ﬁllergg’etﬁ*errgm lrrelfiegrlrain onydiffgreny if more than one

heterogt@t BQXageng) I‘Sﬁ:[dlpsuﬁﬂutucﬁ? peitfd. Ble@daddndl thaMeup consmtmg of

haloge%gﬁé?ipst : n’g 1%\?&_§t g f r om ! h,eaéggloﬁ% an ﬁfgrch-can

furtley subsgtige.or and/ or a salt or ester thereof.
Wthin this group of enbodiménts, it is
even nore preferred i f all the groups X

s ot e R PO e Bl B e i o
and hetergary] sEwpso | ciastpﬂeﬁeti heterppsyl @rojms msy &g Pulbetifutet, preferably
by the BRI SRbact ed from the group _

consisting of (O
" 4" - Chl or o- 4- trlfluororrlethvl 11 I .31

"l terphenvl-5'-vh-acetic acid 11

“The terr(rli‘er?:rarH?yl”J@ﬁe]@ i byl efhyl, poprogyl, iso-propyl, n-butyl, iso-butyl,

sec-butyljh@Epheny 1- 51- 1)-aceti acid
(3-Chloro-4"-trifluoronethyl 11, 193", 1"l ter

phenvl 5' yl)-acetic acid (i1v)
. F% y-4"-trifl uoronethylil 1':3"
Cyy cyﬁ_loqﬂg rob ﬁ‘éﬁgyflogkyl ‘FE _meansiaicyelig aliod) chain having 3 - 7 carbon :

atoms, ¢.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl.
Each hydrogen of a cycloalkyl carbor may be replaced by a substituent.

"Heterocyclyl” or "heterocycle” means a cyclopentane, cyclohéxane 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 subfur
(including -S(O)-, -S(O)g—), oxygen and nitrogen (including =N(O)-) and wherein the ring

is linked to the rest of the molecule via a carbon or nitrogen atom. Examplesl for 2

heterocycle include but are not restricted to furan, thiophene, pyrrole, pyrroline,



5

thiazgle, gpaefpoipagszdle, sothigzo
tetmﬂ#ﬂfbﬂﬂi)&ﬁ@ B}\fr:bhcﬁfﬁ MidhoBGEY, | ﬁ"dzélﬁlng ogcéﬁhdme isoxazolidine,

(v) (4,4"-Dichloro-r1 11-31 1
"“iterphenvl-5"-yl)-acetic acid (vi)ll,11;
31, 11Ter phenyl - S-yl -acetic acid to(vii)
(4,4"-Bis-trifluoronethyl-r1 1'-3'
- 1"iterphenyl-5'-vl)-acetic acid
4II
umcﬁ%ﬁe I!m}daéo a%ié&;ﬁ%?x a%xgzinllecoxaazghng 130((3.301)6 1Eo§azolme

V3'riterphe
ine, thiadiazole, thiadiazoline, tetrahydrofuran,

" t [) met
el | by, YRRRRGIME - Sy, dbycropymn,
mﬁa!(moyyrmuﬂdhz@ma@ﬂdmb pyttidakihe, Rlyrazine, pyrimidine, piperazine,
plperﬂdjﬂet %%lb&ayl feazold Qnaﬁ:%etth&ol%%dtetrgzﬁlg&ﬂcl Jazepine o

net hoxy-r1

m“g??f’"éﬁmﬁhélﬁf?i@@e dﬁt"é?’?d@eam d (xiii)
ot g Pl B il e ompernd v

env
formula(EnmhereiR)K; ’ZARh afd RoPind tRlsdhoRsrﬂnd Rsdtidgpendently of each other
have thitboli& 5" -v1) - pentsn0| c acid (xv)
(S)-2- 4"-Dichloro-rl

X is alibouB- CRéI}{[wﬁérﬁﬁl BId R ihddpepiedtit ﬁmﬁkihféth&CdeEcted from

e general

' 4 4" hI 11 1 :
oy ROt bl oy

C4Hy, - Cold, sgc—C‘{ﬁg,éem @Hg wge_[em m the all named-alkyl groups one or more H

atoms Bptiﬁﬂall} can b8 §uBlih RV AN éle 'cyziliére gub'bﬁh%i lﬁffaﬁgn@enﬂy sclected

ers and

. d sol vat
from ep{%‘?lso gt e‘ifé]l{]xy‘/:é é‘B‘?IaBIP "salts thereof.

1SS L A RO Bl o

10@? bGﬁaIE%ﬁ§p[§@tptppgmﬁly or fgihygby @B, CL, Br, I; and/or

R;s and R5 be_m_g H; or Rs being H anc_:l Rs ‘bemg CHs, C;Hs, C3H; or C4Hj or isomers
thereof; or Ry and R; being CH} or Rs, R¢ jointly form togethe;' with the carbon atom to
which tiiey 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,
R3, B3, R4, Rs and R have the meanings defined beforehand.

- It is even more preferred if X; Y; Ry and Ro; and Rs, Ry, Rs and Re independently of each

other have the following meanings:

- 10



15CF3 CF3  CF3 CF3 CF3 Cr3

X isa group -CRsRs with Rs and R being H; or Rs being H and Ry being CHa, C,Hs,
CsH; ot C4Hy or isomers thereof; or Rs and R{i being CHz or Rs, Re jointly form together
‘with the carbon atom to which they are attached a cyclopropyl ring; and/or

Ry, Rg, R3 and Ry are independently selected from the group consisting of H; OH; Cr-C4-
alkyi or C1-Cd-alkoxy, subsﬁmted partly or fuily by OH, F, Cl, Br, T; and/or

and/or | o | _

Yisa carboxy group

and/or a salt or ester thereof

Wrthm thrs group of ernbodunents it is even more preferred if all the groups X; Y; RI, '
"Rz, Rs, Ry, Rs and R¢ have the meanings defined beforehand. .

. It 13 still more preferred it X;Y; R; and Ry; and Rs, R4 Rsand R6 mdependently of each
other have the foliowmg meamngs
- X is a group -CRsRs, w1th Rs and Rs being H; or Rs bemg Hand Rs bemg CH;, Csz,

' C;H-,- or C4H9 or isomers thereof

Yisa ca;rboxy group
Ry, Rz, R; and R, are independently selected from the group consisting of H, OH, €H;,
OCH;, CFs, F, airi_d Cl; 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; Ry
and Ry; and Rs, Ry, Rs and Rg have the meanings defined beforehand.

According to a second aspect, there is provided a compound selected from the group

consisting of
1} 4”*-Chloro-4-trifluoromethyl-f1.1°:3.1"" henvl-5’-vl)-acetic acid

i1
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iii) (3-Chloro-4"-trifluoromethyl [1,13"

(iv) (4-Hydroxy-4"trifluoromethyl-{1,1:3.1" [tgphcnyl—S'—yI V-acetic acid

7 {v) (4. "_Dichloro-[1,1":3".1"Herphenvl-5'-yI)-acetic acid

(vi) [11431 'f [Terphenyl-S-yl-acefic acid

- 3-'

(vii) (44"-Bis-trifluoromethyl-{1.1

(ix) (33" Dichloro-[1,1;3',1"lterphenyl-5'yl)-acetic acid

(x) (3.3"-Bis-trifluoromethyl-{1.13"1 'ﬂternheﬁyl-S'-vl)—acetic acid -

(xi) (44" Dimethyl-[1.1:3'.1"Herphenyl-5'yl)-acetic acid

(xvi) 4.4"-Dichloro-[1.1:3".1" Etemhenyl-S'—carboxyliq acid

xvil) 3-{4.4"-Dichloro-f

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

12
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5CF3 CF3 CF3 5CF3 Sone of the

conpounds of the inventions and/or salts
or esters thereof will exist in different
stereoi sonmeric forms. Al of these forns

sclosure rel ates

‘agre subjects.of th i ! o .d from the grou
%ﬁf)ogg?%{gnat %hlril ﬁlsé)e(& %erg i$ gloglﬁéﬁr C(! : ogen:%{ed from the group
conpidgréls sel ected fromthe group :

consi sting of WD
2007/ 124351PCT1US20071066951 Conpound

F

12a



it Structure Chem cal Nane OH 5sp. Uo
40 C Fa
2-(3,5-Difluoro-4"-trilluoronmethyl[1,1";
3', 11t el phenyl -5' -y1) - 4- et hyl pent anoi c
acid 2 OHSOa, igi0 :

FsC O

OH
Y
CFy

2

I2b



4111 C F3
2-(2,4-Difluoro-4"-trifluorornethyl[1,1";
3',11lterphenyl-5'-yl)-4-net hyl pent anoi c
acid 3 a 5040040 CFS33
2-(4-Chloro-4"-trifluoromethyl[1,1";

31, 11t er pheny1l-5' -y1) - 4- met hyl pent anoi c
acid 4 OH 5ah, up 0 411)

12¢



CF3
2-(4-Lsopropyl-4"-trifluoronmethyl[1, 1931, 1
1t er phenyl -5' -y1) - 4-i net hyl pent anoi ¢ aci d
5 F3Cavi OHJr is 040 CF 3
2-(4,4"-Bis-trifluomethyl[1,1" ;.
. 3", 1"]terphenyl -5Ly1) - 4-raet hyl pent anoi c
~Qacid WD 20071124351PC TI US2007/ 066951 6

12d



cr3 2-(2,4"-Bis-trifluoronethyl- [1,1

; 3", 11t er phenyl -5' -y1) - 4- et hyl pent anoi ¢
acid 7 cF3 F3c 111 0 o CH 41 CF:

4- Met hy1-2-(3,5,4"-tris-trifluoronethyl[1,
11;3", 1 iterphenyl-5'-yl)-pentanoic acid

8 40 asOH o S cF3 ' : _
+ 2-(2-Flyoro-4"-trifluoronethyl[1, 1%8%

t er phehyl-5' -y1) - 4- net hyl pent anoi ¢ aci d
H

12e
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-

9 FIPisOHO 41111 C F3 -
2-(3-Fluoro-4"-trifluoronethyl[1, 198",
r]terphenyl-5'-yl)-4-nmethyl pentanoic acid
10 OH o . ss 40 cF3
2-(4-Fluoro-4"-trifluoronmethyl[1,11;3% 1
i temhenyl -5' -y1) - 4- net hyl pentanoi c acid -
WO 200y/ 124351PCT/ US2007/ 066951 -11

12f



S shOHIP O SCF3
~4-Methyl -2-(4-methyl -4"trifluoronethyl4l, 1
';31,1"]terphenyl -51- yl)-pentanoic acid
12 CF3 1S aH IP o 40 eF3-
2-(3,4"-Bis-trifluoronethyl- [1,19%3",
literphenyl-5V1)-4-nethylpentanoic acid 13

12g



FC alPa,OHliro 40 CF 3
2-(4-Chloro-3-fluoro-4"-trifluoronethyl[1,
1981, 11t er phenyl1l-5' -y1) - 4- met hyl pent anoi c
acid 14 F F soCHI1Po 0 C F3 _
4- Met hy1-2-(3,4,5-trifluoro-4"-
trifluoronethyl-[1,198',1"]tei phenyl-5'-
Fyl')-pentanoic acid 15

12h



il1toOHye 0 40 CF 3

2-(3,5-Dichloro-4"-trifluoronethyl[1 ,11;
3',1"Tterphenyl -5 -y1) - 4- net hyl pent anoi c
aci WO 2007/ 124351PCT/ US2007/ 066951 16

C
3
1II
d
r

iikk VI so 40 or, OH o

121



2-(4-Cyano-4"-trifluoronethyl[1,1";

3', 11] texphenyl -5' -y1) - 4- net hyl pent anoi c
acid 17 NCill at Ir 40 CF3 OH O
2-(3-Cyano-4"-trifluoronethyl- [1,1 ,3",
Il tei phenyl -5"-y1)-4-nethyl pentanoi c acid
18 NC F a"

12j
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ge 0040 CF 3 OR O
2-(4-Cyano-3-fluoro-4"-trifluoronethyl[1,1
;3" ,1"]tel phenyl-5'-yl)-4-met hyl pentanoi c
acid 19 F ski NCir is SCF3 Ho
2-(3-Cyano-4-fluoro-4"-trifluoronethyl[1,1
1; 31, 11terpheny1 51- y1) 4- met hyl pent anoi c
acid 20

12k



25

Fsc- Si, isOHO00 CF3 o
4- Met hy1l-2-(4-trifl uoronet hoxy-4"-
trifluoronmethyl-[1,11; 31, 11t er phenyl -
y0- pentanoic acid WO
2007/ 124351PCT/ US2007/ 066951 21 ojP I P
shOH RPo.010.cF3 2-(4- Met hanesulfonyl-4"-
trifluoromethyl4 1,1'3" ,1"]terphenyl- 51-
y1) - 4- et hyl - pent anoi c aC|d 22
Seme of the compounds of the mventlons andfor salts or esters thercof will exist in

different stereoisomeric forms. All of these forms are subjects of the dlsclosu:re

In another émbodiment, the disclosure relates to compounds selected from the group

consisting of

121



a as F3CrillOH 11100 5 cF3
2-(4-Chloro-3,4"-bis-trifluoronethyl[1, 11;

WO 200ks2k3s) t er phenyl1-5' -y1) - 4- met hyl pent 8a0&o070s6951
acid 23 5 a.d aCH ur0 40 cF3.
2-(2,5-D chloro 4"-trifluoromethyl[1, 1931,
11terpheny| -yl)-4-met hyl pentanoic

"\f\l A

‘Compound ' "~ Chemical Name
& Structure

2-(3,5-Difluoro-4"-trifluoromethyl-
{1,143, 1"terphenyl 5'—y1)—4—meﬂ1y1—
pentanoic acid

1

242 4-Difluoro-4"-trifluoromethyl-
f1,1°;3°, " Jterphenyl-5° -yl)-4-methyl-
pentanoic acid

2-(4-Chloro-4"-trifluoromethyl-
[1,1531 "]terphf:ny1~5 —yl)—4-methyl—
pentanoic acid

2- (4-Isopr0py1 4"~tr1ﬂu0romethy1—
1,143, 1"}terphenyl-5'-yl)- 4—methy1—
| pentanoic acid

5 e 2-(4,4"-Bis-trifluoromethyl-
3 O f1.1%3" 1" terphenyl-5"-yI)}-4-methyl-
OH pentanoic acid

13




H3co so 00cl OH 410 cF3
2- (4- Met hoxy-4"-trifluo

rometh3kl[1,1',31,1

wo dphersphenyl -5' -y1) - 4- net hyl pent anoi eceed2@o66051
25 F3c mish ip 400Ho 40 CF 3
2-(4,4"-Bis-trifluoromethyl[1,1";

31, 1"]terpheny1 51-yl) -

aANNMN=7

4- met hyI pent 4- enoi

P aq WO LUUII 1L4JDJJ

F

& R AARERRAT 26"
[1,1%3,1"]terphenyl-5'-y1)-4-methyl-
pentanoic acid

4-Methyl-2-(3,5,4"-tris-trifluoromethyl-

A ILI153 "]terphenyl-S'—yl) pentanmc amd

2-(2-Fluoro-4"-trifluoromethyl- .
f1,1%3',1"fterphenyl-5"y1)-4-methyl-
pentanoic acid

2—(3—F1u01‘0 4"-trifluoromethyl-
(1,13, 1"}terphenyl-5'-ylI)-4-methyl-
pentanoic acid

10

2-(4-Fluoro-4"-trifluoromethyl-
[1,1%3'1"terphenyl-3"-yI}4-methyl-
pentanoic acid

14




Faco s ur 4004 0 4111 C F3
2-(3-Fl uoro-4- trifluoronethoxy 4" -

Wozbo'?/'l{dsijor omethyl-[1,1';3",1"]ter phen%T/éé‘ZOﬂ'f/ﬁﬁﬁBSl
4- et hyl - pentan0|c aC|d 27 Fsco

iiiOHOF3C IS CF
ronethoxy 3",5"-

r
2-
bi
i

; i h%ﬁéﬂnﬁ@yﬁfﬁ 4l'l'?grphenyl 5

y1)-pentanoic acid

2-(3,4"-Bis-trifluoromethyl-
[1,1%3,1"]terphenyl-5'-yl)- 4»methyl—
pentanmc ac1d

12

2-{4-Chloro-3-fluero-4"-triflnoromethyl-
[1,1%3 I"]terphenyl—S'~yi)-4-methyl~
pentanoic acid

13

4-Methyl-2-(3 4,5-trifluoro-4"-
trifluoromethyl-[1,1%;3', 1" terphenyi-5'-
yl)}-pentanoic acid

14

2-(3,5-Dichloro-4"-trifluoromethyl-
1,143 1"terphenyl-5'-yI}-4-methyl-
pentanoic acid

15

15




ISo Fs. SP . F, _
2-(4-Chl oro-3-fluoro-3",5"-bistrifluoronet

wo Ayhodbst, 1'; 3", 11t er phenyl - 51- PCT/US2007/066951
y1l)-4-net hyl -pentanoic ac id 29 cF,
, 3c400H o 40 . F3
2-(3"-Fl uoro- 3 5, 5"-tr|s trlfluoronethyl [

F 198 titetphenyt—5— miiS T en*ﬁf‘.o
I'c aci 'se 111F [1, 3 1*]1911;&61%5 24-methyl-
' pentanoic acid

2-(3-Cyano-4"-trifluoromethyl-
[1,1,3', 1" Jterphenyl-5'"-yi)-4-methyl-
pentanoic acid

7 .

2-(4-Cyano-3-fluoro-4"-trifluoromethyl-
[1,153\1"Tterphenyl-5"-yh)-4-methyl- -
pentanoic acid

18

2~(3-Cyano-4-fluoro-4"-trifluoromethyl-
{1,143, 1"jterphenyl-5'-y1)-4-methyl-
pentanoic acid

19

4-Methyl-2-(4-trifluoromethoxy-4"-
trifluoromethyl-[1,1%3',1"Jterphenyl-5'-
y1)}-pentanoic acid

20

16




a
2-(4"-Chloro-3,5,3"-tris-trifluomethyl-[1

w0 mo]nl PCT/US2007/066951
3 11terpheny1 51-y1) - 4- et hyl - pent anoi ¢
acid WD 2007/ 124351Per/ 1: 182007/ 066951 31
0O 01. 2-(3,5-Difluoro-4"-chloro-3"-

trif] |or§rrethy!_[l,l';’2' 1"'|fa| nhan\ll 5' .
I y ' ' y
1) -Ja L[fql lterthenyl-5-
4- _th —pentanoxc ac1d
trifil ]terphenyl
y1)-ip
22 2-(4-Chloro-3,4"-bis-trifluoromethyl-
[1,143",1"terphenyl-5'-y1)-4-methyl-
pentanoic acid
23 2-(2,5-Dichloro-4"-trifluoromethyl-
[1,1%3',1"jterphenyl-5-yl}4-methyl-
pentanoic acid
24 2-(4-Methoxy-4"-trifluoromethyl- -
[1,1%3,1"lterphenyl-5"-yi)-4-methyl-
pentanoic acid
25 2-(4,4"-Bis-trifluoromethyl-
I1,1%3,1"terphenyl-5"-yl}-4-methyt-
pent-4-enoic acid ]
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33.00wu_~** *
2-(3, 5- D|fluoro 3" ,5"-bistrifluoronethyl41

wo 200b@3s3 1" ] t et phenyl - 5' - PCT/US2007/066951
yl)-4- et hyl -pentanoic acid 34 0 0 u_ *
J _
u_
26 2-(3-Fluoro-4-riflucromethoxy-4"-

trifluoromethyl-[1,133", 1" Jterphenyl-5'-
y1)-4-methyi-pentanoic acid

2-(3-Fluoro-4-trifluoromethoxy-3",5"-
“i bis-trifluoromethyl-[1,1%3, 1" terphenyl-
5%yl)-4-methyl-pe

27

ntanoic acid

2-(4-Chloro-3-fluoro-3",5"-bis-
trifluoromethyl-[1,13", 1" Jterphenyl-5'-
yl}-4-methyi-pentanoic ac

id

28

33 -Fluoro-3,3,5"-tris-trifluoromethy -
(1,153, 1"terphenyl-5"-y1}-4-methyl-
pentanoic acid

79

2-(4"-Chloro-3,5,3"tris-trifluoromethyl-
[1,1%3", 1"]terphenyl-5'-y)-4-methyl-
pentanoic acid

30

18




2-(3-Cyano-3",5"-bis-trifluoronethyl[1,1",
3',1"]terphenyl -5 -y1)-4-net hyl pentanoic

wo 286l fss; WO 2007/ 124351PCT/ US2007/ 066 Y4 udmnscost
ir F FF4110 F FF F, W40 FF O F F

2-(3,5-Difluoro-4"-chloro-3"-
trifluoromethyi-f1,1%3", 1" Jterphenyl-5'-
yl)-4-methyl-pentanoic acid

31

4-Methyl-2(3,5,3™trifluoro-5"-
triffuoromethyl-[ 1,13, 1" lierphenyl-5'-
yb)-pentanoic acid

32

2-(3,5-Difluoro-3",5"-bis- .
trifluoromethyl-[1,1;3',1"]terphenyl-5~ .
yl)-4-methyl-pentanoic acid =~ = 77

33

2-(3-Cyano-3",5"-bis-triflucromethyl-
(1,153, " ferphenyl-5'-y1)-4-methyl
pentanoic acid.

34

19




OH ‘
4-Methyl-2-(3,5,4"-tris-trifluoromethyl [1,
wo sh7iidse 11t er pheny1- 5. -y1) - pent anoi c %1%323@066951
Fle sh 11, IP F FF O OH pentanoic acid
2-(5-Cyano-3-fluoro-4"-trifluoromethyl[1,1
1"]terphenyl-5'-y1)-4-nmethyl- 37 N

4-Methyl-2-(3,5, 4" iris-trifluoromsthyl-

335
{1,143, 1" terphenyl-5"-yl)-pentanoic acid

2-(5-Cyano-3-fluoro-4"-trifluoromethyl-
[1,1%3",1"Herphenyl-5'-y1)-4-methyl-
pentanoic acid

36

2-(4 Cyano 35" bxs-tnﬂuoromethyl-
[1,1%3, 1" Jterphenyl-5"-y1)- 4~methyl
pcntanmc acid.

37

4-Methyl-2-(3,5,3",5"-tetrafluoro-
[1,1;3',1"terphenyl-5"-y1)-pentanoic acid

38

39 -' .| (R )-2-(4,4"-Bis-triflucromethyl-
- Fe€ O [1,13' 1" fterphenyl-5'-y1)-4-methyl-
OH pentanoic acid

20




Il 110 40 FF O F OH
2-(4-Cyano-3",5"-bis-trifluoronethyl[1, 11;

terphenyl 51-34)-4-met hyl pent
WO zgfgluﬂuless F 10 1111 . o4 P%Elf%z%mmsem

(S - 2-(4,4" Bis-trifluoromethyl-_
[1,1%3",1"}terphenyl-5"-yl)-4-methyl-

40

pentanoic acid

41 (8)-2-(3,5-Difluoro-4"-trifluoromethyl-
[1,1%3, "]terphenyl-S'—yl)—4—methy1—

pentanoic acid

- 42 '(R)-2-(3,5-Difluoro-4"-trifluoromethyl-
1,131 ]terphenyl—5‘—yl}—4—methyl~

pentanom acid

43 (S)-4-Methyl-2-(3,5,4"tris-
trifluoromethyl-f1,1%3',1"{terphenyl-5'-

yl)-pentanoic acid

44 (R)-4-Methyl-2-(3,5,4"-tris-
trifluoromethyi-[1,1';3',1"jterphenyl-5'-

vl)-pentancic acid

21




4- Met hyl1l-2-(3,5,3",5"-tetrafl uoro[ 1, 11;
3", 1"]tetphenyl -5t-yl)-pentanoic acid 39
wo 2b63eadst i sofi o 4111 cF3 ( R PCT/US2007/066951
)-2-(4,4"-Bis-trifluoromethyl[1,1";
3',1"1i et phenyl -5' -y1) - 4- net hyl pent anoi c
acid WD 2007/124351PCT/ U52007/ 066951 40

25 3T Tas WalT et 0 CF3 (R }3{@-Chloro A" triflucromethyl-
¢l [1,1°;3’1"terphenyl-5"-yl)-4-methyl-
pentanoic acid

{ R }-2-(4-Isopropyl-4"-trifluoromethyl-
[1.17:3°1"Jterphenyl-5° -yl)-4-miethyl-
pentanoic acitd

46

(R }-2-(4-Chloro-3-fluoro-4"- _
triffuoromethyl-[1,1:3’ 1"]terphenyl-5’-
yl)-4-methyl-pentanoic acid

47

7 (4-Acetyl A -trifuoromethyl-
[1,1;3, 1" terphenyl-5"-y1)-4-methyl-
pentanoic acid

a3
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Ho( S)-

2-(4,4"-Bis-trifluomethyl[1,1"; 31,
1l t er phenyl-5' -y1) - 4- et hyl pent anoi ¢ aci d

41 14-

(S)- 2 (3,5-Difluoro-4"- trlfluororrethyl [1

1|

acid 42 0 0 7)

_4@1, T1f ei phenyl - 51 1)-42—(&3}11:1 vl

&mﬂmomethyl- '
B30 terphenyl 5-yl}—4-mﬂthyi—
pentanoic acid

50

(S )-2-(4- Chloro—3-ﬂunro-4" ‘

trifluoromethyl-[1,1°;3°1"Jterphenyl-5'-
| yl)-4-methyl-pentanoic acid

51

(R yA-Mothyl-2{4-trifluoromethoxy 4"~
trifluoromethyl-f1,1;3%,1 ‘]terphenyl—S -
yl)-pentanoic agid

52

(S)4- Meﬂxyl—2-(4~tr1ﬂuoromethoxy "

| trifluoromethyl-[1,1%;3',1"erphenyl-5'-

yi)-pentanoic acid

and solvé;es,' hydrates, esters, and pharmaceutically acceptable salts thereof.

Described below are exemplary salts of the compounds according to the disclosure

which are included herein. The list of the different salts stated below is not meant to

be complete and limiting.

Compound according to the disclosure which contain one or more acidic groups can

be used according to the disclosure, e.g. as their alkali metal salts, alkaline earth metal

salts




* LL
(R -2-(3,5-Difluoro-4"-trifluoronethyl-[1,
198" , 11t et phenyl-5' -y1) - 4- net hyl - pent anoi c
acid 43 cF3 F3C so 40 CF3 0 OH ,
(S)-4-Methyl-2-(3,5, 4"-tri strifluoronethyl
-[1, 1981, 1" I t egt henyl %/1 pent anoi c
or ammgpsig safy Mote PreciExamples Ifosuch salfs Hctude sodium salts, potassizm

salts, calcium salts, magnesium salis or salts with ammonia or organic amines such as,

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

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

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

of their addition salts with inorganic or organic acids.

Examples for smtable acids mclude hydrogen chlonde hydrogen bromide, phosphoric
acid, sulfuric amd, nitric  acid, methanesulfomc acid, p-toluenesulfomic acid,
napthalenedisulfonic acid, oxalic acid, acetic acid, fartaric a(:1d, lactic acid, sahg:yhc acid,
benzoic acid, formic aéid, propionic acid pivalic acid, dicthylaéetic acid, maionic acid,
succ:mc a.Cld, pimelic’ acid, fumanc acid, maleic acid, malic acid, sulfamlc acid,
phenylpropmmc acid, gluconic acid, ascorbic acid, momcoﬁmc acid, citric ﬂ.Cld ad1p1c

acid and other acids known 10 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 nanonaI regulatory agency for

use in animals, preferably in humans.

Compounds according to the disclosure which contain several basic groups can

simultaneously form different salts.

If a compound according to the disclosure simultaneously contains acidic and basic

groups in the molecule, the invention also includes, in addition to the salt forms

mentioned, inner salts or betaines.

- 24
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20

25

40 CF, OH O

(R -4-Methyl-2-(3,5,4"-tristrifluoronethyl
41, 11; 3", 11t erphenyl-5' - y1)-pentanoic
acid WD 2007/ 124351PCM S2007/ 066951 45
Cl * OH 111010 0 cF3 ( R -
)-2-(4-Chloro-4"-trifluoromethyl[1,1";3 "1
|4t6er phenyl-5'-yl)-4-net hyl pentanoic acid

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

anion exchange or cation exchange with other salts.

Furthermore, the disclosure includes all salts of the compounds according to the
disclosure which, owing to low physiological compatibility, are not directly suitable for
use in pharmacecuticals’ but which can be used, for example, as intermediates for
chemical reactions or for th'e preparation of pharmaceutically acceptable salts or which
might be suitable for studying y-secretase modulating activity of a compound

according of the disclosure in any suitable manner, such as any suitable in vitro assay.

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

the invention.

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

mamimals, most prcferaBly humans into a compound according to the disclosure.

The present invention furthermore includes the metabolites of the compounds

according to the disclosure.

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

according to the invention in a cell or organism, preferably mamimal.

25



00 (K
)-2-(4-1sopropyl-4"-trifluoronethyl[1,1";

31 Iterpheny1-5'-yl)-4-nEthyIpentan0|c
acid 47 F C 100 OH 40 CF3 (K
)-2-(4-Chloro-3-fluoro-4"-

: Praf&d'blyftﬂel'{%@ﬂﬁwaﬂtgﬁ Teldes to %mleaile.’; Evﬁghmiﬁ&man molecule

g ) - 4- met hyl - pentanoi ¢ aci d
whic 15 present in any such cell or organism under physmiogwal ooudmons

The structure of the metabolites of the compounds according to the disclpsu}e will be

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

- The compounds accordmg to peneral forrnula (I) can be prepared accordmg to methods
pubhshed in the literature or by anaiogous methods. :

' Dependifg on the éircumstances of the individual case, in order to avoid side reactions

' dunng the synthesis of a compound of the general fonnula @, it c:m be necessary or
advantageous to temporarily block ﬁmchonal groups by mﬁoducmg protective groups

_ and o deprotect them in a later stage of the Synthems, or to infroduce ﬁmc‘cmnal groups in - o
the form of precursor groups and' at a fater stage to convert them into the desired

 functional groups. Suitable synthetic strategws, protective groups and precursor groups

are known to the person skilled in the art. :

If dCSII'Cd, the oompounds of the formula (I) can be pm‘xﬁed by custommy punﬁcahou‘
procedutes, for example by rccrystalhzatlon or chromatography The starting materials

for the preparation of the compounds of the formula (I) are commercxally available orcan =

be prepared according to or analogously to literature procedures.

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

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

According to a fourth aspéct, there is provided a compound of the disclosure for use as a
medicament. The compounds are as defined above, furthermore with respect to the
medicament the

26



410 cF3
2-(4-Acetyl-4"-trifluoronmethyl[1,193', 1
"]terphenyl-5Lyl)-4-nethyl-pentanoic acid
49 OH 40 elo 40 cF3 So, 11;

. h 3-Di hyl
eorfnichh G R T TP e ik oo o

formmation, appiicEicg apd@@k{bination, also apply to this aspect of the disclosure.

According to a fifth aspect, there is provided the use of a compound as defined above

for the preparation of a medicament for the modulation of y-secretase.

According to a sjxth aspect, there is provided the use of a compound as defined above
for the preparation of a medicament for the treatment of a disease associated with an
elevated level of AB42-production, wherein the disease is selected from Alzheimer’s
disease, cerebral amyloid angiopathy, multi-infarct dementia, dementia pugilistica, or

Down syndrome.

According to an seventh aspect, there is provided the use of a compound as defined

above for the preparation of a medicament for the treatment of Alzheimer’s disease. -

According to an eighth aspect, there is provided a pharmaceutical composition

comprising a compound as defined above in admixture with an inert carrier.

According to a pinth aspect, there is provided a process for the preparation of a

compound as defined above, compnsing 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;

27



411 ( S )-2-(4-Chloro-3-fluoro-4"-
trifluoronethyl41,1' ;3 1 iterphenyl-5'-
y1l) - 4- net hyl - pentanoic acid 51 ( R
)-4-Methyl-2-(4-trifluoromethoxy-4"-
trifluoronethyl41, 11; 3", 11t et phenyl -51- -

y1)- Qgﬁd}'eei . .5, F 000 0 40
cé?&%?- -Ngiﬁf%ﬁfglﬁgtfﬁ?%%b%%nethoxy-4"-

tr féohkgﬁﬁg%néfs%ﬂﬂxg hkiroX yeolnbb &k RO € A¥ihreDhd coupling to a
yl)-pentanoic acid and sol vates,

hydrigfoas acidst ers, and phar maceutical Iy
?Lts t her eof . cri bed. bel ow

.ab . De
R S g
G5 LG | Pol B (85 qsur  whi ch are

ncl ude erel n. Ist of the different

Accoﬁﬂgt R Shefth & e@t,e ltIEW i.% %rcﬁ'ﬁl%d g%@d%s.s & he preparation of a
conplete and |imting. )
compound as defined above, comprising the following steps:

a) converting a dihydroxyphenylacetic acid derivative to a bis-triflate;
b) coupling the bis-triflate to a boronic acid;

¢) optionally allylating the resulting triphenyl compound;

d} converting the ester to the acid;

e} resolufion of racemic mixture into enantiomers.

According to an eleventh aspect, there is provided a process for the preparation of a

compound as defined above, 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.

According to a twelfth aspect, there is provided a method for the preparation of a

medicament comprising the steps of:
a) preparing a compound as defined in the first aspect; and

b) formulation of a medicament containing said compound.
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Conmpound according to the disclosure which
contain one or nore acidic groups can be

used according to the disclosure, e.g. as

their alkali netal salts, alkaline earth
Acd¥Rfiridlto 8 BirdeSnth Qpech M¥RNT VSl i Smpdvad €s defined in the first

gfe0|se eaﬁ Ies of such salts include
aspeeh iRyl g P e ¥ihssi um sal t's, cal ci um

salts, magnesiumsalts or salts with
ammoni a or organi c am nes such as, e.g.
AT IR ELHBITART, Byl d BHAGHPLATHR o o
aspegt g asplelsifoem-whi ch contain one or nore basic
' groups, i.e. groups which can be
prot onat ed, can be used according to the
In pgkhéafpalr @R UbiepduRdstab@rdingronbe Wistibwierarad bl ferrfhe treatment
salts .th inorganic or organic acids.
ST EEt6r suitabl e acids include
hydrogen chl ori de; hydrogen brom de,
phosphoric. acid, sulfuric acid, nitric
Detfi€ %egtmg%gaﬂa m%th%sao@@ belthw.
p-t ol uenesul foni c acid, ,
napt hal enedi sul f oni ¢ aC|d, oxal ic acid,
~acetic acid, tartaric-acid, lactic acid,
ﬂms@hmﬂﬁd%ﬂhﬁﬂawmtﬂﬂﬂ@@mQfﬁﬂﬂﬂﬁe#ﬂﬂﬂm Cc aC|d
propi oni ¢ acid, pivalic acid, : :
diethylac,etic acid, malonic acid,
succi ni ¢ -aci d, |neI|c aci d, funar c aci

A5 RRGR. Boteln TR A6 TR PTG fofn ot on the-
procRBBIV APD BP e RisSerefbd- @mpigl. BRRAbG itarelio an effect in which

o SER 75k I S PR B
- said teonmmupdertsom whith the deldtive Wiratitigs ©f O peoceseed rproducts axe
changeg,r}ﬁ’tfré@gf&&gl Hddch¥ u@ﬁﬁﬁ%ﬁﬁbﬂ' of MR ANF - peptlde produced is

proved by a requl ator. ency s
reduef GO 4] F P ST P P ‘f‘%é)’&m 38 or other
 Abet@ghida speditkyof eiohaTamina béidseaiende dgaddat dbaja-42) or the relative
o 3 o%@eftaeio&my L s cha
q“mﬁ%§§ﬁ§?” npoun&%mggggg%lﬁb tot cla~42 Is changed,
prefepply ikrgased-e  whi ch contai n several baS|c

groups can, si mul t aneousl R%
o o e iy D s (A A sing o by
detertlinBg it@dtiEle of kb bandopsiiey podwedinng impirditly levels of
A@a@ﬂtwpéﬁhlmg{ HPSsiyn the nolecule, the -
I nvent1o SO |ncludes in addition to
“the salt forns nentloned I nner salts or
betaines. 5 The-respective salts of the
conpounds. according to the disclosure can
be obtai ned by customary nethods which arc
known to the person skilled in the art,
for exanple by contacting these with an
organi ¢ or inorganic 48 d or base in a
sol vent or dispersant, or by anion
exchange or cation exchange wth other
salts. 10 Furthernore, the disclosure
includes all salts of the conmpounds
according to the disclosure which, ow ng



Preferably the term "netabolites" relates
to nmol ecul es which differ from any

nmol ecul e which is present in any such cel
or organi sm under physi ol ogi ca
conditions. The structure of the

nmet abolites of the conpounds according to
the disclosure will be obvious to any
person skilled in the art, using the

It has \f)%l R&RousdP Qﬁo@ﬁrth@tt@ )E@&Etﬁkd?compléﬁhi@ also mvolved in the

npounds accogg ner al r gm&
procesqig B NgrparEd ™y gﬂ%‘%i” 5y bl o
in deviaplolentsl hyegtedses (bgerehe‘teérlmtsdm@sm B(2004) Curr. Biol. 14,
Rri29) @nal ogous net hods.- Depending on the
ci rcunstances .of the individual case, in
order to avoid side reactions during the
- synt hesi.s of a conpound of the genera
formula (1), it can be necessary or
advant ageous to tenporarily bl ock
finctional groups by.introducing
protective groups and to deprotect themin -
a later stage of the synthesis, or to
i ntroduce functional groups in the form of
" precursor groups and at a later stage to
convert theminto the desired functiona
groups. Suitable synthetic strategies,
protective groups and precursor groups are
known to the person skilled in the art. If
desired, the conpounds of the formula
(Dean be purified by customary
purification procedures, for exanple by
recrystallization or chromatography. The
- starting materials for the preparation of
t he compounds of the fornula (1) 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 conpounds
according to the invention by severa
met hods wel | known to the person skilled
in the art. According to a fourth aspect,
there is provided a conpound of the
di scl osure for use as a nedi canent. The
conmpounds are as defined above,
furthernore with respect to the nedi canent
the enbodi ments as described below with
respect to the use of the disclosure, e.g.
formul ati on, application and conbi nati on,
al so apply to this aspect of the
di scl osure. According to a fifth aspect,
there is provided the use of a conpound as
defi ned above for the2preparation of a
nmedi canent for the nodul ati on of ‘
y-secretase. According to a sixth aspect,
there is provided the use of a conpound as
defi ned above for the preparation of a
medi canent for the treatnment of a disease



b) treating the product with a suitable
mal oni ¢ ester derivative in the presence
of an alkali metal hydride and a netal
halide; c) treatnent in an acidic solvent;
d) coupling to a boronic acid derivative;
renpval of the benzyl et pr.otectin
Witk ‘5%’6‘158 thige oY PEROHRG® PhEe Attt gsccrtas ivty in
' theraphydj‘cﬁﬂﬁ)ﬁﬁﬂm]ﬁlymdvﬁmgewstnmi th |imgetrfieve auiidtl tieONHohiprogessing
_ acuwt%{))f the l}' 5? %%j }n eogdu ?v(rg]gt pat % éié{smfd side-effects.
Thus, &B‘H&ﬁlm r%ﬂ%&%'n@%h@i arf ¥t B9 tt}%rNoftc;Q-processmg
the acid; Accordlng to a tenth aspect,
%mmxﬁ@Féﬁqﬁﬁﬁ%ﬁw%@d a process for ‘the
‘preparation of a conpound as defi ned
. above,. conprising the follow ng steps: a)
- Within 60 B¥AME big dsc iRy e MipheNydhaeiskife BGTEH includes
derivative to.a bis-triflate; b) coupllng
both anighébition er.ap pativation 6f thegNoiE MPEPSSYTIS ACUAIEY -2 ceryn factor.

- optlonally al kyl.ating the r £ said
A oo gt e Rn I Uy SO PR, it
~factor iegalidr thir020] frefemllyy d:;alle)than e(s obreipreforabhp fmaller than 5, most -
preferalf&ﬁ&ﬁaﬁﬂ Gl 12 Y56, reé E‘JnQe £ 2% b QIBLiSin Shmuzu o al 20000

ccording to an &l event aspect, thereis"
Mol. Cqtly Bioli Weth 1 hatpronsenyrstiongf30tYe  prepar ation of
‘a conpound as defined.above, cowpr|3|ng
Such  griseerefas) mesiwlaRep €A Samied) out gy BraRiRRly such S mammals.
Exemplﬂ’h( Bﬁﬁﬁxﬂ%&b%ﬂ%@ﬁtﬁl fuide® pib) mdnkkys Sdokd, kdtd. Abeerodulation
can also }Je %%J ﬁthlg]a%T%g % zg‘pa}dctﬂlalaérrﬁoaﬁer@optgé &El:llogure ‘said

lysis of the nitrile;
modulation 18 performed in vitro or in cell culture. As known 1o the person skl_lled in the

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

Exemplary asséys useful for measuring the production of C-terminal APP fragments in
cell tines 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 is measured.
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15

d) converting the nitrile to tetrazole.
According to a twelfth aspect, there is
provi ded a nethod for the preparation of a

WO 200id43slanent - conpri sing the steps of: PQPU&NWN“%I
preparing a conpound as defined in the
first aspect; and b) fornulation of a
medi cament contai ni ng sai d conmpound.

ConcerAet0! SR Gakidis frodudis bt B&NiDre-RERRGage &Ha%m%eptﬁes) can

orOV|ded a co nd as defin
be cecpip i, o SIS CRETT Pl Bl for
such methoBgmgnddidetgrminaticn of theipdpidenbmaspetibmettstre deection by
antibodics Provi ded a conpound as defined in the

first aspect in isolated form In

particul ar the conpounds according to the

di scl osure are suitable for the treatnent

 Exemplarfy agshyz nesfulrfor the chiirasaméion dbée aiofils of edlubtej Abgta peptides

in cuuu}ee caﬁhéamuﬁ@blaagmf ﬂmashﬁcqudgb@ &b géeigmaﬁ% @Wse described
ul ati on

he conpound

by W o S s PRLEVGLT G L 16 SO HRP epbination of

immundpheeiptagibnmot Dbetepaptii@nwiofl speeifeanidbdigeand detection and

quannﬁga?l'glg Sgéﬁse?f) npﬁﬁg%)gcrl% uILtE mgtgf” @Js1st§&fésep&sm%n 10n1zat1011 time-
Gfﬁgwm§%@ﬁ@@@§@3%§ﬁblex Preferably it refers
to an effect in which the overall rate of
processing of APP remains- essentially as

Exemp%\‘y%@&%t 3\#&? i «Laklﬁ‘iﬁ% LN BhucA! &&MU&GSAbcta—zu

e relative quantltles

| of
. peptideg yeFIgS4 @élg%eéut BF selliEvied Bihosccdsaibdn Vit 2l 199,

20

,25 .

30

Smncepr;@ frest el Pyrthen m&uﬁdmoﬁlswagaosbchfai exbrlyfe ia MO1dA Et al. (1996)

pr

3 i BhC) 02 BERL 188K ISP L LBESE, s
anﬁbodlb%afp rodehielr crngle iyeihe @%lciefﬁ Compray. Inpefvgtzerland.
Antibod)®Rkd H8 2% RREI 8T bR from Nl QkicQ Btiiomaci d

sequence instead of Abeta42) or the

relative quantities of the products are

different (e.g. the ratio of Abeta-40 to
Cells winpfogap bg ompleyed Wﬁﬁ’e"’dsaﬁﬂn@f“@ rcglﬂvg}mch endogenously express

the y—scéragsé %ﬁ:‘i‘cﬂ)md tﬁamdwg wtca&als@lﬁtyloymbyy &PHss some or
neasur ed determ nj ng

all mter.m;oaséé §]§ i’ ﬁi?retaée cgamp ]6§’ W@Hﬁvﬁaﬂa ce&l H]@es| SE‘{'FB]F gor such

"~ assays abf kméMAeh #he pIEMdIph@orS PEB ia@Sce]) tidsl b thpnah@3ial origin are

particul. 1(1)1{3.%19 rl:turtl}/enlloqé/ %Ll?é ?& tlé?e@é?ﬁw“' ﬁrm{l %%\%ell as homogenates

€ ‘secti on,
and mersler| REREREOnS Hepf mWabe whe (X2 gletdy &9 sBiochemistry 37,
16465-160mpPl ex is also involved in the processing
of - the Notch-protein. Notch is-a
signal ling protein which plays a crucia
role in devel opnmental processes (e.g.
reviewed in Schwei sguth F (2004) Curr.
Biol. 14, R129). Wth respect to the use
of said conpounds for the nodul ati on of
y-secretase activity*in therapy, it seens
particul arly advantageous not to interfere
Wi th the Notch-processing activity of the
y-secretase activity in order to avoid
put ati ve undesired side-effects. Thus,
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Wthin the nmeaning of the disclosure,

"effect on the Notch processing activity"

i ncl udes both an inhibition or an
WO 20d243%1at i on of the Notch-processing PCUS2007/066951

activity by a certain factor. A conpound

is defined as not having an effect on the

Not ch processing activity, if said -factor
Such adsgys gkt [be cartiddanmt 20 exqppftesadi e siimt plcthe compounds
accordi%@‘fﬂe g(lgenﬁ(qlqﬁ %ﬁg&ﬁ E)&EI%Q&IDMI c%ﬁ@t{ohsea&ld EJﬂﬁ@lra%mns

st preferably smaller than 2 in the

respective assay as described in Shim zu

et al (2000) Mdl. Cell. Mt, 20: 6913 at a
Furtherig@) Cse¢ht as@apd wightdfe Biedidiyhs pBudHumtional studies on the y-
secretasy conpik €t-ase nodul ation can be carried out,

e.g. In animals such as mammual s. Exenpl ary

For exaBfBIATGth& o & hr BierabBis Soith@Uh BEAwPI-GPs form or carrying
cats. The nodul ation ca

. nmonkeys, .dogs,. , o
certain mutatiory and/or %P@ﬁca?ﬁﬁs) i ‘ JEREase [chmplex a0 animal,
preferabfjed inbrirl | atioreprofodiyreuiang nighhle «dprawddos weriein cell lines

[ 0N i J.: ' or
o o AL U BB L LA o
skilled in the art, several in vitro and
cell culture assays are avail abl e.
MutatedEivenspif atieyinterssa@dy Susad eh withef br mnvateds formsnghitthigve been
describel] ré'i??é’t?' 'a&&agﬁpre%db?yrmnmhs, ARR ptefe@gfggl%&slopmmd.

| I nes or transgenic aninmals _
forms wirighshags ot BEHIUSIY hger gt ded Redd@@aut are not
limted to those described in Yan et al.
1999, Nature 402, 533-537. An exanpl e of g
i | e Vikd T X ChASEcA8R8Y cobndled 8RGLk Phsh
ol 4 ke 282550 i B

R 031 5. I'nthis assay a suita
physiologisgtrpadification of seigtierpitory ¥ g R{ifigptiops which have been
describel aSBEREREELf ploRRRhathicicaRgielshe ability to

cl eave the substrate is nmeasured. 5

Concentrations of the various products of

the y-secretase cl eavage (the AB-peptides) .
Examplies a0 fsh gaedficaions dnohie. v Bitt | B LombipHgld & (@hesilation.
pbosphotyatian, PRESMAION, Skt bdd firkeytaibd.. Exanpl es

for such nmethods include determ nation of

t he peptides by mass-spectronetry or

detection by antibodies. to Exenpl ar )
Furthermoues the sompewmdg pecqrdips 1 e IV prtipmeep By ysorfpr thypreppration of
a medicdnfaf RS hddBla@h oS0dettthse adibiRt a8 peptides in

cultured cell nedia and biol ogical fluids

include but are not limted to those

descri bed by Wang et al., 1996, J. Biol.

he invegfierrfurte relatsy @ghe B g 32id cpmropdy g Sapyepgration of a

medicanRRITHH tRahdd@Btiol b J-JrEretnepseRy. pi t ati.on of
Abet a- peptides with specific antibodies
and detection and quantification of the
pepti de species with matrix-assisted |aser
desorption i oni zati off time- 15 of -flight
mass spectronmetry is used. Exenplary
assays useful for nmeasuring the production
of Abeta-40 and Abeta-42 peptides by ELISA
include but are not limted to those
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‘ dﬁfm"ﬁ?%@ésrozg\% PR RARAET

5 Such assays mght be carried out for
exanple to study the effect of the
compounds according to the invention in
wo wdh/bkiser ent experinental conditions amrdrwszeeressest
configurations. Furthernore, such assays
m ght be carried out as part of functional
studies on the ysecretase conplex. 10 For
exanple, either one or nore interactors
(either in their wild-type formor crying
The acﬁﬁ&tcﬁltﬁb FékiBthde QRS be Ml Qted R Miffekeiflvhy@NS) 1&ilting in
retase. coqplex of an ani mal,
nore preferably
humans, m ght be expressed in certain cel
l'ines and the effect of the conpounds '
Uses oiaa%ﬁ’rf)&h@ﬂr 10 nloRatioh ¥E L QR EHtIQIBft res!@ﬁmg in a decrease in
udi ed. 15 Mutated forns of
the reia?‘ﬁta@P'ﬁ]éTfo“rBf%?epﬁ‘i‘*eBm@ﬁ?ﬁi aé“’rpffﬁ‘e‘i"d be rrut at ed

Respectlv% Jnr%lges roupe% ivg%lo &and %r%mfaumeag e%c Ic%erp further

below. preferably hunmans or nutated forns whi ch
have not previously been described in said

' animals. = WMdifications of the
The mvjmﬂl{)ﬁ? Fug.gér g% ! Q(t thg D% 8¥ thg gg’:ipg %??cc&i%ﬁ? 1!0 @S invention for

- the treappgsgl ¢f] (oditerss rrsseflatgcbwl rmrlerﬂfa‘é oot 9f ARE-THededion. The

disease WRH ka6 1dvaI 51 WhkCREpRR Ry dRAGNand QSR HREH ﬂesoram is

_typlcallggg L C’a'éj)% (%?ﬁsj(lp‘gg‘ grrb%}le gui Ian(%llos@'athgrgm g%fara dementia,

A Sich ons
mmwmmn@ﬁumeormnnn%mﬁwmxw3¢mMu®Bd to,

gl ycosyl ati on, phosphoryl ati on,

prenyl ation, nyristylation and :
As used hcreﬂleélgl at I" 25 F nde(f '}8&% a rocesses wherein there

npoun accor |n It ﬁe |nven? ctan

may be belmulgg @tefr@pmgmcﬁmg F@aq&t@pmg pf t[yifpr(grcssmn ofa disease, but
does not FRELE G AN BIcatd Dlotal SiBudTRAWE AL yBPtoRd

y-secretase activity. The i nvention
As usedf igred @e @l “akegedtlevet dferddSerodifcti@dirders to a condition in

whlch tlﬁaorgp gf}lﬁgﬁcgo of BAE ﬁl@ ?sﬂﬂ&éa?é& dg% to%n %Qerall increase in

dula tion o
the procgssiag, e%?f’argepf%fe?‘?hruﬂtr%em 5 cpRditiondt Py o prpduction of
the AB412 rpepn)dc Kefdr@baASRe GAN nbﬁﬁﬁﬁﬁikbf&ﬁe&d?li -flocessing profile in

sul
compariingy & G o Pran L sp G o
AB- pept i des. Uses of a compound for
the nodul ation of y-secretase activity
As outliie@Sbdve sigh dnrtleRatelPATR &S i Nhallbhark e pdtieltadelal@ing or
. ngr t.of A epti des produced are
Qﬁ&”miﬁé g??@%?saééggctlve dosages, routes of
adm ni stration, fornulations etc are
di scl osed further bel ow. The i nvention
- further relates to the use of the
conmpounds .accordi ng 3o the invention for
15 the treatnent of a di sease associ at ed
with an el evated | evel of
Al1342- production. The disease with
el evated | evel s of Abeta peptide
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7 wmpoue@w@gqn{sqe@qh %qghfplparrgqcmc?é cm@g ﬁg stenle liquids, such as
 water aB€ 6@5 GHcR@ing @hoﬁeh& PeBNERS, |aQiE_hal Regtable x)tr ldflﬂleﬁc origin,
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20 As used herein, the term"treatnent” is
intended to refer to all processes,
wherein there may be a sl ow ng,

wo 200¥I2@sr upt i ng, arresting, or stoppi NnGCoEs2007/066951
t he progression of a disease, but does not
necessarily indicate a total elimnation
of all synptonms. As used herein, the term

One adv&{agé/ﬁtt@cuh@é(ﬁhs #fa phl 3fBe PERBUAL bOME present invention

rs, to ondjtion in which the rate of
ey heb’i’%ﬁ{fg{‘ﬁnﬁeﬁ SPPRESAS pepti de is i ncreased
due to an overall. - increase in 25 the

processi ng of APP or, preferably, it
Furtherfu& €h8 ﬂv@nﬁi&n Geurehl tol @Nphiuftha¥iiicah cdoisition comprising a
compoﬁ*?]gc% ?nfv ttmn mé?n‘ll(?iur? WH"I:I de I-::a er
cre 0 a no CRYi 6 6? t he
APP-proceSS|ng profile in conparison to
the w I'd-type APP and non-pat hol ogi ca
In a pﬁfet‘rbtﬁkml&bﬂmlent the iAot lelatee b ahmwﬁaaceﬁﬁtﬁlhcoa@osmon

el evat ed Af34 vel .is.a hall
conprifgt Bhoecibfips B b U o an e i,

‘wheresmizlhmanevrfssp}m@eals@lw@rme advant age of

t he conpounds or a part of the conpounds
of the present invention may lie in their

The ten%n’lga%qc'elde el pfﬁfﬂenﬁ raf juV E Q- i %‘% Q?@E[Ecl €k Gnich the

I nvention rel

car.
sctotind S T TG T, YSHER B TFBFAEBeSp Y o o e i
Water igpherefareed emwrmm thorhpusidutieghcooprytion & adgingtered orally.

Saline aﬁ@ QDL AGE AF PicRBed QiR %&M@M@whw Gmposition
ure with anlnerltl carriler, %xes I

is adnﬂfnﬁsfﬂ REPYRPS s ¥ hi wigRsetrej qgeusc dkrgsg and glycerol

- solutiond 5re derdbbr einplogat 4si lenid caeibe fe itjectdhlediblutit@nt Suitable

. . | i
pha.rmat ec}ﬂ\éega ients %&ﬁd@lsﬁgfﬁ gﬁt?;ése\e/l?e dsg %ﬁcrggle é@la{ﬁ‘ﬂl %t rice,

flour, clﬁ#aﬁiﬁﬁc@&tsp@m steais, |g€YF§°lcr5‘H‘°$§“ém§t @M pagium chloride,

dried sIbinleﬂlnglyc&UE rpr@slemtg@mamte@l ditinol | 4@ [tk iy  The
ol eum .ani nal

oornposﬁ:xonl,\?’%es%red E) a{so COTtamm in raxaounf e?lmtﬁg‘%) | euls%mlg agents,

rec orrgrn, 1nc
or pH b1|1ffem1g awehtt dhgpe g_qmppm@ns candaky @e;ﬁqifm@f golutions, suspensions,

emulsiofd] ﬁ@i&@lpﬂ@ Aapsul%@ %mrsoéukmﬁéEQelgﬁ@foHﬁaﬁons and the like.

d
T o B LSS Py oA G i

such asorr@dylestides20 (Ball foneulaion @gueduls slexird ogeicar @ch as
pharmaogﬁtﬁﬁle&é&%g &%MJIS 1R&D dhG ?ﬁeﬁﬁﬁeéﬂéaia%msodmm_

I’TpOSItI on i s adm ni stered intravenousl
saccharingy p11igscs BREFETEH EOIREF: &8 eI cienl o 9l gpceutial
carriers gk W&EHOY i "Remington’s Pharmaceutical Sciences" by E.-W. Martin. Such

32
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solutions are preferably enpl oyed as
liquid carriers for injectable solutions.
Sui t abl e pharmaceuti cal excipients include

wo 28taesh, gl ucose, | actose, sSucrose, PCIUS2007/666951
gelatine, malt, rice, flour, chalk, silica
gel, sodium stearate, glycero
nonost earate, talc, sodiumchloride, 25

compoﬂfohﬁdﬂl Shaka mérﬁwutghy; Qﬁéc@\teadm&[npmﬂxeeﬁﬁpound preferably
et hanol and the [|ike.

col, water,

in P““%S%Pﬁ'ﬂ Spgefbgrwith & S“t‘f@@ PR oL CERTAP 5% @f???fi%gﬁ form for
proper RAMIQISTAMD NS pftiemet Then Eprodatienmsherdf wiitnge mode of
admimi@@ERt S, or pH buffering agents. These

conpositions can take the form of

~sol utions, suspensions, enulsions,

tabl ets, pl||S capsul es, powders,
Enmammstaem&dﬁmehaaseuﬁmﬂHMkd@lbﬂsmandmnhéa<ammmmd

accordihd t§ B inTdGorCONPOSI tion can be formul ated as
a suppository, with traditional binders .
In one cAIbEUiGEE fol BE Breghtibikiria cﬁﬁboﬁ]fdlag:loﬁd(hg kd tﬂ@;&asent invention,
ormul at i
a dlbromc%tﬁmr)rlobeePzS?nes cﬁcntﬁe g%lteg h gh rrgec ugfocl:léll Ele grgsenoe o¥ an alkah

metal hygndsi tholicalh] sedios éxydrsdp,amch suitebyn mtumolvent such as
tetrahyBIFER] aiﬁ@pmmam BACERRT d eble GR1ohid kS Rrivative, such

o maeg O o B he P S PR PR g mosl bydice

typicallpi@giomihpditie knl 4'fResrhalige, omicsilyRlvepparieldst preferhbly copper
bromldesc 'Fﬁl%le%:éatgé/nt I-:rnV\ﬁ aMa'fct éoﬂent %H&thas gi:etlc acid at elevated

npositions wll contain a
‘emperaf“FFéF%}’ﬁjém 'PE'E%WI‘I”‘V b@f’f’r"@@?ﬂa\?@w Asibestst- OEs qappe coupled to
a boronie @GP Gubidckhe Prefyer edalions Bnqsuid fhbse akifla@rianhe art for such
Suzuki Eo%gl%t her; czm?f tul;]m w'{“éﬁtg %‘?%%ﬁ] N %‘etthogjrethgr%ral;la %ter an
alkali mafelmaﬁhi)r@tersmhu ) nowse;mtl FEbgRe: iRt Paﬁw compound such as
tetrakis(friPhdibidkingi)pelt@i@oysui t t he node of

adm ni stration. 10 Furthernore, the
Removal af/ éntbeopl ¢tiedr prostitgozronptdao ts adhgredt tnder the variety of
conditiofd ﬁB@'ﬁ @J {;hgs!% sﬂfue@mctﬁmﬁmucﬂ%&&%ﬂﬂ {yﬁcaﬁlp %smg a

I nvention. In one enbodi ment
palladivgy caiglyst FpGhons 19pe %?”ed&%%ﬂtﬂmaa&ew d?lﬁbl RJvepiy gnch as
cthanol, Bda&@A bn drAMpRdrd @Rydraedi br onof | uor obenzene -

can be treated with a benzyl alcohol in
The requlit pydrown crompfund ream| healcpaverted to a triflate using, eg,

- trifluoromethanesulphonic anhydride, an organic base such as pyridine and in a suitable

solvent such as dichloromethane. This ftriflate 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

33
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netal hydride, typically sodi um hydride,
in a suitable aprotic solvent such as 15
t et rahydrofuran. The product can be
WO 20¥128¥ed Wi th a suitabl e mal oni c aci dCT/US2007/066951
derivative, such as malonic acid
tert-butyl ester ethyl ester in the
presence of an alkali netal hydride,
such ak yipiaGiunl \arS@al,umndyd pilddud ndmoun®t sabh as  bis(tri-tert-

ally a copper halide,
b“tylph"S,PLlegﬁla“%dl“%ﬁc opper brom de. Further

If requirdd@Rd BBRbLy!l c,@rb@,@n@gw e &OJM&H b$ UGHmAS in 2 suitable

etic acid . a

i ST GO KTHBIRGTOIGE B AU RGP Aoy el avamid,

typicallaED4l, aedtheapprofiatechalida at drgitabio mqaipe@tmbnyﬁ@lh&'/ 8°C
- boroni'c acid under the-vapiet¥
ConvergPr it iSO KOS B bt Fens @siagks Paseepch g pihalkali metal
llydm)uaelr ttypfl(ﬁliy Sodibh ISUBME i e Pirds@i@e of Whe:C @ld| dther suitable
Qgiiolvents such as 1, 2-di net hoxyet hane
solvents suc
an al kali netal carbonate such

In anoﬂﬁ:% RRGARS a%yﬁﬂ&ﬁﬂ&%@euc o vitdd LAGe Wverted to a

ompound such
mﬂ’\‘“’eﬂf%& F& ﬁ@?fﬁlﬁ@%@waﬁ&nﬁh?ﬂm‘&u o TR Yagp) such as
pyridindR@A By alsuitalble tsdmemkmﬁz 3l diditd@rethpreOtTR Gt tHif@e can then be

coupledgé‘5 %‘%ﬁd 91%6 M? gf cgﬂlﬁj%ﬁs }gnl;kﬁn f}é%{o dgessﬂ\‘{leaolrl the art

It ons nomn tot

for such ﬁ@zu'arqouﬁlw teice By gener whveEt Fehes 1@ ppregaryetpane and

water, ahlazmgnem Radohaadiuttias ﬁ@isﬁh:)i&trboﬁhé; BndaSpallfaifn compound

suchasgg(fn g%kqu%%%ﬂlgg ﬂcqg‘ n aaﬁgl Lﬁglere an

If reqmﬁti %&Bﬂ%ﬁﬁ c%o@ﬂcdﬁcﬂg% beTéﬁ]@rla{e@ %ylntee‘}ﬁ&nt in a suitable
compound can be converted t

aprotic %oilvierqu‘é%és {ﬁ‘gqhﬁ(b'o%ra@ with a suitable base such as a metal alkylamide,

- typicallst KA, |ahtﬁhd)iﬁ]ﬁ'b}hﬁt&&$1£ﬂle phcsmtaﬁle axipytattire, depicaltyn-78°C

organi ¢ base such as pyridine and in a-:
Conversipgof Hig|ceier30 thegicid cp bas gl ugirg a base such as an alkali metal

hydroxidbl %ic é’oﬁ&waﬁ@mxl&_@hﬁtﬁa rplrffsén@et 6f GaB indedthep @ultable
to a boronic acid under the

mwam@%¥ﬁ¥#§”%f condi tions known to those
In anoth%nlb%)cﬁrgm andlﬁ el?zmglgﬂe car! eh:o Ifd a bls-tnﬁate using eg

usi nNng sol ven nts suc
mﬂuommﬁkanaﬁ nh> #f—'aﬁbm'm Utegtsech, 2 aiiidigp Rad) ip 2 il
solvent 53ek a&d digdrh@naie Tibs Sk cﬁ&h@ﬂie&:ﬁﬁ:ﬂdd% 2 boronic acid

under th§ Qarngt? 2? ndltmtnsnlg:to% F q,%) sqﬂlfé n alf'lrsltg:g §hjz%}a coupling,
typically(1@ipg solventy swefLes riédiimqﬂwxrerhagmeﬁwer@a mﬂi@ixmtal garbonate
such asagbtsksmnca%naé kytldat eghiiunt r8BpIEN tsudhN af bis(tri-tert-

itab oti c sol vent such as
bmymm?é? W&%F%ﬁ@ran with a suitable base such

as a netal al kylam de, typically LDA and
the appropriate halide at a suitable
tenperature, typically -78C 10 Conversion
of the ester to the ¥cid can be done using
a base such as an al kali netal hydroxide,
typically sodi um hydroxide in the presence
of water and other suitable solvents such
as ethanol. In another enbodi nent a
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20 If required the triphenyl carboxylic
acid can be alkylated by treatnent in a
sui tabl e aprotic solvent such as

wo ubebeghydrof uran with a suitabl e basecwusetr/066951
as a netal alkylamde, typically LDA, and
the appropriate halide at a suitable
tenperature, typically -78C  Conversion

HydrolRfs l;)tf R nesit ﬁd' thE Gcid &ﬁlbﬁﬁbﬁ uﬁ@%"a Pﬁe gtid%H@.s MSAIRY metal
ase, suc a an.. a nmet a ro
hydmﬁiz grRfy fpdglaﬁdﬁw'ﬁ‘w ﬂs%.l’aeéeﬂf% of H%t gﬁ% vitable

- solventofuchwa ttemolandevattdtempesittird. abl e 25 solvents

such as ethanol In another enbodinment a
Alternafielyyfopr iy lsernbe S versr 12 EEAPIneY tEaiyR it gn plpli metal
azide, tgpidallySsoditrh AAidR] £ ahiﬁlbxﬂgn Bffde such as ammonium chloride and in a

ro ne honlc anhydri de, an

su1tabIetsolvefnl SUC atan e eva,t tare
Or gani'¢c Base ‘such as p ridine and in a

When Moh@é@ b Sl lrePHARL AR rilbidis QRQNBE b@gesmted into
his triflate can then be .c 5ied to

thelr e“%%?ﬁ‘&%"é? el tpR kil Bt . Gpicaly Y using a ciral

"HPLC olfadi t i ons known to those skilled in the

art for such Suzuki coupling, 30 typically
usi ng solvents such as 1, 2- dinethoxyethane
and water, an al kali car bonat e _such
Furthermgore, (bt uenfiopdetsist foh giﬂfém‘} §ﬁ H“eé’“f?érlatl""&oqflfnﬁ“ed“’amm -
compris@ fpemasuch as
bls(trl-tertbutylphosphlne)palladlun1(0)
a) prepasn&wmmuy@csor@ﬂg@%mmﬁ?q le to the acid

be daone usi a base such as an al kal i
b o P B R PR TP o
hydroxi de in the presence of water and
ot her suitable solvents such as et hanol at

The corfJo@¥iR b@6kdhe rmﬁé ﬁtrdﬂﬁ&l and thdr bﬁiﬁ@&dﬂ%ﬂbﬁc&eﬁﬂ;le salts,
optlonal{}r% 8?11#&0'%%0%“4 VTﬂf%Eﬁ% cafli&%c? Yet 0%51?031%(% are quable to
treat ort prpvestaAldeimati @lmﬂazwrdﬂ}e sampteenthericefm [Bedhi efiditional
compourd GRS c@éﬂﬁéﬂl«:ﬁ%ﬁ@ | d@Qfok G&h AR Aeekyibhindrase inhibitors

sui t abl e sol vent such _as DI ME a
2 Dapeaei SATPEnEPEETPe. RIWEEEL nla%% gafggonists (5.
Memantinh)e PDIWielibitosr{c. & ragifljprod diyeder dug Mnevgretra peson skilled in
the art &JD&%%&:QD %ﬁ%gpﬂfzﬁetu'gé; 'dﬂ&age *sl?c%' cr,ompounds also include

enantloners known to those
cholestezpk JoErig drygs £1F8 2nFiHtins (G PEvsiayn) plhetrsiomgougds can be
administ@dd ral antiBisC p@e@dﬂlb[m to ]IﬁmEﬂdlEt helr EfDIj)&hculah €homans, as
[ ell at es m1x ure 99 er érh% the form of
n o canent conpr t he
thmWSW@éymmﬁmﬂaﬁ preparlng a conpound

according to the invention b) formul ation

of a medi canent contai ning said conpound.

20 The conmpounds according to the

invention and their pharmaceutically

acceptable salts, optionally in

conbi nation with ot h®r pharnaceutically

active conpounds are suitable to treat or

prevent Al zheiner's disease or the

synptons thereof. Such additiona

conpounds i nclude cognition-enhancing

pharmacelﬂrl eﬁsn tbgt her
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Met hods of introduction include, but are
not limted to, intradernal
i ntranmuscul ar, intraperi.toneal,

WO 200#ig438venous, subcut aneous, i ntranas&fT/US20074066951
epidural, and oral routes. 15 The
conpounds nay be adm ni stered by any
conveni ent route, for exanple by infusion,

Varioushjeliveey dySterhs HrElEroiwd And day b RSO opidinRtet h&mpgtmd of the

elial or acutaneous lin
imveniiolo B el o RUFSTT USEREF 0 bR AERpn of e 1-
secretaso b@iving ¢ &hdapsulaidin invigposgen tng-ropiticiésyand ticetdpantes:
can be systemc or local. . In addition, it
If not deliyeresle digrelds Foathf gl PEAYORD TR PeeTebly the brain, it is
advauta@é’dﬁsfﬁ&ﬂd%%ﬂ/&r&ahodﬁﬂ;ﬂﬁﬂﬂk bl a@misis@dtiod 10 uch a way as to allow

the pha%m%é’e% oy C%IQP | ”{)0 o8GRk bk o e&VOUS system
by Ta r out €, Theludin

|ntraventr|cular and- |ntratheca
~injection; intTaventricular injection may
Methodb @f fri6ductichaih@dic Dyut are hod tliievde R fritr@dstoRal, intramuscular,
m’craper&%tearf %t%(ﬁdnogs Os%bcﬁét%onps ﬁﬁa&%ﬂ%&&ﬂ%ﬁ al;d ra?routes
reservoir, suc reServolr
Pul nonary adnmi ni stration can al so be
enpl oyed, e.gd. by use of an inhaler or
The corip@ldk tnzﬁlie, adtfiitefed birbdyabin@menMdutt, fanexample by infusion,

by bolusalﬁlg&gg n% %ﬂs&%ﬁoﬁ %&%ﬂ ith ].igl oqgl%og%ngouls lumé%g andl may be

ound can be
adminisierpd gpeefhes pith ether biplogieally petivg #enta | i posome
(Langer (1990) Science 249, 1527; Treat et
al . (1989) Liposones in the Therapy of '

‘Adml'nl'?tlgé()%%!;l{ &Lé?steg]c‘stﬁ & dﬂ%ﬁ%@ﬂ?ﬁgy be desarathle tg mtmduce; the

opez-Berestel n an I's
ph&mawlwmwmns of gl mt%@szséﬁee%ef“@ﬂ Aervqupypigtem by any
suitable cbuft}, u151ucllﬁg mtaveamemheandenﬂ?rmhcﬂeiﬁjecnoﬁ ;N@traventricular
injection mi%p ge thtate({] baen 'dter‘zivlgnne gir H‘Ba gger %orcegarl]rt; tlcac ed to a
reservowmychbes arséam(asefqumoq 1gslﬂ)onm@d@msiraﬂméﬁn also be
employdl @@@? useEGn dftaterZP hebuBke In@keh o vith an acrosohzmg
(1980) Surgery 88, 507; Saudek et a
agent  (11989) N. Engl. J. Med. 321, 574). In
anot her enbodi nent, polyneric materials
can be used (Ranger and Peppas (1983)
In anott¥BEhIRERcnt, 86 icomﬂ%@ﬁ/d caVBer RIRled KCHBBicled dh particular a

hposomcl é{omLeV 9ﬁt SCéf‘tﬂCG %ﬁg %%23 8 g’;‘eatse(::tl a? n@9f% pbso?%s in the
Therapy 3% ]Irfecmmselase tgl| Candef. 3@83-Rrestpde arrdd8dlergeds. ,71]188 New
York, 3583 58bez Bdks¥Rlini@NOLher enbodi ment, a

controll ed rel ease system can be pl aced in

proximty of the therapeutic target, i.e.,

the brain, thus requiring only a fraction

of the system c dose (e.g. Goodson, 1984,

I n: Medical Appllcatlons of Controlled

Rel ease, supra, Vol.3%®, 115). Ot her

controll ed rel ease systens are di scussed

in the review 15 by Langer (1990, Science

249, 1527). In order to select an

appropriate way of adm nistration, the
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30 The precise dose to be enployed in the
formulation will also depend on the route
of admi nistration, and the seriousness of

wo wbhessdi sease or di sorder, and shoul debeus2007/066951
deci ded according to the judgnent of the
practitioner and each patient's
ci rcunst ances. However, suitable dosage

In vet hRREESbE@mert Nhs %ﬁ%@ﬂﬁ%a@@%&iv&&d alalaorama,rred release
eneral |y about

g 500 m cr.o rans
system. 5 g P%‘:‘]éb&ﬁ‘ﬁ’&ﬂna PR} TRY P%gﬁesr{?ﬁse WRe gfh({ Crit. Ref.
BiomedSHigt b P@; Eﬁx&a@l& et ANTPSE) JugperyiSRLI0EFaskk et al. (1989) N.

Engl. Jaﬁ)@i @b% A | RL” & &1%5@&&5 '%1@@%“&at%a@%an be used

t to
Rangersid SOPIIE DNty Sob Bt Mo i o forhery e i
(1985) meanasmmw\(mg)dﬁr NeRsbl. £5,GR; Eowakd tfaD (1989)

J. Ncurosuréaﬂ] ar%/ Hg t eSt ? St eﬁontr?lfr%g ﬁesl’easée ststem can be
placed mmsrelfs ofrtkg meraprg@samt L @:dhft bagipythyg reqyring only a fraction
of ‘the QP t@ﬁl%»rlfogeo{'erﬁ \Mot)cﬁort, h@SM%WA&lcﬁﬂJhﬁiﬂcﬁﬁm of Controlled

rcne U LI L LN 2052588, 5 B BB e

- by Lang2ri4990.30icaa 4l £3). Kawar abayahsi T (2001) J.

Neurosci. 21,372; Frautschy et al. (1998)
Am J. Patriot- 152, 307; Irrzarry et a

19 ur o
In order ? aéil,?ﬁpé?Pngite vrP 1h ag%%ip Ne TkﬁP%g Iﬂi’l]egm will
also oor@ldg:r oUsS of Mmmwm@r hagkalyegn $eteetnd Beviberdinown Anti-

Ahhmﬁg&gges are available to the skilled
person in the art which are instructive to

For exalhiile Asikdpt/Datlpgl bsiTvghcR/ Ts@ihe @l atteh&:holmesterase—mhlbnors)
[ oporrflllat ﬁxun%l%gﬁnﬁeoffﬁ t%& Qe%gpgorll antagonist) has been

'arebc
u{g ICrelmsn

lmmdwdFﬁE¥H%b@@W@éﬁﬁys@$F€@W@@e anDunt as used

means t hat anpunt _of act _
Furthermis, B GHA T U At (o giale data wit
respect 1@ kdueh dfdtninestrigion bbginders ofthe WP HDefhmis in clinical trials and

-other sturd1%§lﬂ hﬂtheﬂ' eggzt &ﬂ ﬁ%&eﬁ ynﬁ&e@s@ ani mal or

human t IS bel ng sought
researcher veterinari an, ned|cal doct or
or other cIinician, whi ch i ncl udes
In order &l skleay tha kppoaprietf ddsipe, theynepérosirdledif the et wdl dermsedosage
which h&rbeéals%qgﬁe Igﬂoﬁg 1ntﬁ£ﬁ£§gandw&%£l RBrubif€ind which can

pr esent invention i's directed

bein acceea%cﬁ%*ﬁwcs‘res BB a0 r‘rrerfawmafc from these.
The premserdrgse si n%snald}r %he fornul?ng]qn will Ps? d drTo% tg%route of

erapeu ly e
admmlst@m md thg Reriopsnpas A the Witeasa m)@rwrdeefamt Preuld be decided

accordmg @rtpa iDdbdeRIdf OF pﬁ@ﬁ&leﬁanﬁ@kcﬁﬂaﬂeﬂg et dRktar® Q. However,

t he cpomhi ned effect. eIrcrts t
suitable &8%1‘5‘? éa&gfrﬁu f SHiEEP o T'n8f %%%@8 b 20-500
Further, it will be recognlzed by one

skilled in the art tHat in the case of
co-therapy the anount of each conponent of
the conbination-if used by itself may or
may not be a therapeutically effective
amount. 30 Nunerous studi es have been
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- 10 the nole percent of inpurities in the

i sol ated base is |l ess than about 5 nole

percent, preferably |ess than about 2 nol
wOo2045aMent | nore preferably, less t hanp‘érﬂ@%l’t”’““%l

0.5 nol e percent, nost preferably, I|ess

t han about 0.1 nole percent. As used

herein, unless otherw se noted, the term
1mmngm®uﬁ$uﬁﬂumabmyjémbbg@mbahum@heépbﬁhkh&mﬂﬁwgﬁﬁr

mtranasacflaadﬁun.{ %Bq ?&% F nﬁﬂab‘d%t%1 tn%/kg%§£rrv{remgtotlh§ykg body

compoun nmean t hat

weight. Ffegivp &sesaty b Fxhtﬁwém‘é&owégﬁsﬁﬁmﬂﬁg“%% Gerived from in

vitro or buEdTESJel iefl sfshisi sol ated base of formula

(1) is less than about 5 nole percent,
preferably | ess than about 2 nole percent
nor e preferably | ess than about

An exepypliry gpipnal mede} S frapRiE ymopgraip hég?s?a%oCﬁ?tamg @
APP690forn Wit fhe [Aeubeditation IKBIG@ETINL. For reforence see ¢.g. patent

USSS773&h {? 51ao elt'l gl {i@dé} g‘.ile%‘&c‘ﬁﬁ@ t@%dealso %@Q&a%l T (2001) 1.

Newrosch A.g7F Broeisohy eiel. (149 &Y bRty 48 BRrpIfeaL (1997) 1
Neuropd¥oR EQONGRS1. BOI6kMichManQt alt(huB3) 26l Aging 24, 645.

i ngredi ents. Such preparations may
Substantia) ddti ek yeverdrstudicnarp hailabizoe tit ol pyrson in the art which

| t C t gage 101 ¢ chosen -
arc mstﬁl&?.?%%}% LinGPPEONL LB o ?E ropiate ldSsage for the ch

ering agents, preservatives,
ﬂmﬁmmﬁﬁﬁ%%F?ble carriers and optlonally ot her

ther gent s. 25 neral :
ﬁntgqu\ p i yoc(rf;’fe anfomrtl OWI n 9 mean%{zﬂ SJHO%H o? active
compounfias phrainpteudnl agcsﬁ ths elicith Tlhiﬁ%‘tlfi’@ﬁil"v‘@edﬂfﬂ\ﬂlﬁ@g@ée ina

tissue syStEth, ¥niAR €r Hushar Mat ﬁ@ef%ugm Rkesdafibdr |vBEbﬁnaﬁa|ﬂ,Qned1ca1

o i nvention. oun of E nula I lere
doctor owthef_—\;ahmcxﬁk whi d&s WW ease or

dmmﬂaﬁemﬁﬁﬂdlas |n Formula I, and Y |s CQO2H,
Wher rgg&lt &pén%ﬂ.? &*repMd tlaw fh@ila[}ﬂf%ﬁ- &u@fnaﬁﬁﬁﬁ]ﬁfapg} I

un er standard 30 acidic or basic
comprisiyg gfiopisygtion oé?mar "PPTS frEmpodfs) Iﬁ*&faﬂiif“?a@fé%ffeft&ﬁ
amount’ Vhillinda kil amaint sk toikiled &g fakénGsgether so that the

combme% e%fcic{ e%cn‘slgl? u(ﬂ:%l'ed !)191 V\g,f:h Mﬁf@]ﬂi{l 'reﬁ]%/ gsr o?l!l.l‘&lginltt will be

uran
recognizedpipope Skalhél inyfhera dbin theee oﬁ q°1th9§aw the gypunt of each

componéid bIRTBEbindSE B hscll by ks8If ﬁlﬁﬂiﬁlﬁmy\ﬁd be dfhdpeutically
CHR5, but those skilled in the art w |

offectiva 3O8iini ze that ester hydrolysis will work
NumerofisOgtudges [havk tesn gdfibioédn whiclGrerelfbas ¢f, molRiles by the y-

secretasE8ciity are described. Excmplary 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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Conpound H may be obtai ned by coupling
ei ther conpound ILIla or Bib with an aryl
boronic acid or an aryl pinacol boronate

wo 2emeest under typical Suzuki condi ti ORETAIS2007/066951
"e.g. in aqueous di net hoxyet hane (DVE) or
THF in the presence of sodi um carbonate
and Pd(PPh3)4. Conpound Il nay be al so

As usedHeol BRG: cﬁ@b&ﬁﬂe Mg, e @ | @Imsaffmﬁommm iMahe
10 H b a\in%/ltlnt romd or ar thza'mger
compong 5ot 0 gt e < le BT P oot St e

compougd(g). solvent Tisemor bighdEcalvntionRet PPh3) 4.

Compound I na may be obtained fromthe.
As usedtRRR] inG:Es oﬂerru@sh astad, thk Rem tulshntially pure base” shall mean that

the moléél r(%llt%ﬁl‘lingr e ﬁl% %Hfmf %ﬁ ﬁpshlyaﬂ Eltljo r{u;[g geg‘)mt

ane presence

preferalif legs thamphowie moleRFrogss ™oFq Pé@tfmbﬂYaﬁﬁSﬁ’én ahoul@-Seole

. percent it diREh Ak tah bbbt (ClaRoIbgrebt ai ned from

15

20

25

30

the reaction of phenol Mc with a
concentrate of HCl, or HBr, 1-11 at

As useddhergipaniveh oErwise npyek Bt torme “sdButREDIrE@)pf 2 corresponding

saft forﬂ?(ls)t %&%gédY@JGYmb&m%ﬁBﬁnd-ﬁ%rﬁi@Qﬂﬁﬁﬂl mean that mole
obt ai ned under m | d condj t|on

percent p e o RpRA Sl B P B AP BTG s Qg

about 5 Mole\nkrtdnt, picfa@blp lclbahzanieul Timele pexanondreprefbrably, less
an al | v, h

o S PE oL £l e

The terr Sib@inashtically db@pthhe mnewBa@ot-taameeiaidhitldoes not

mteﬁae v? glg[% lt}g:céwg g% gllrt:negbq(aé%caf %@mﬁgf tgﬁ%%e éﬁlﬁe ts. Such

preparat(c@]@m pgipely QooBn phqu@gl}tlcalm agcg@%cpwtsauons of salts,

buffering QF¥RO. WaskrlatiVed, cdBpanble ricd anSoptiaEiy@hes Rbrafatic
obt ai ned by reacting the aforenenti oned

- ™ hinacol boronate ester with Nat in agueous

THF in the presence of chloram nes- T, as
described by J. W Huffnman et.

GeneraBSyn(hEjditeheiptian , 2005, 547). Conpound |\/b
may be prepared by debenzyl arion of

~ The follwn@@uml deseripgn ih P HlsgeHertorppses Alyandior Higo way meant

to limit e Gvenr®PH or MOH in the presence of Pd-C.
Debenzyl ati on can al SO ‘be 25 achieved with
Compoundsvé Formel heltscin SRR aR’, BBR3 andiR DEMefindd GNn

Formulz I%W%%Ozﬂizrgay%g gbtgnéarby H«g}&rs sldf QM:E{[ utgdglgfﬂg%

acidic or basic hydrolysis conditions, including reaction with NaOH, at room
teraperature, for several hours, in an appropriate solvent mixture, such as water,
tetrahycirofriran {THF), and methanol. For illustrative purposes, ester II 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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wherein: for Illa, Qis OIf for 111b, O is

ad, Br, or I for 111c, Qis OH Conpound

IV may be prepared from al kyl ati on of
woEaHEbund V with either an al kyl or HfTREH)Y0669S1

hal i de. Treatnment of conpound V in THF or

anot her aprotic solvent wwth a base, e.g.

[ithiumbis(trisnmethylsily0 am de, sodium

bi s(trisrethylsilyl) amidgy or lithium

diiq@gﬁ)’yl ami de at - 7870 follﬁwed by the

or 10Ral ke, hal i de, wfeld
conmpound V] Conpound V ma
from conpopng, \| through a ¢6 pI | ng

reacti o WL {¥'an aryl bor dirg_gwi'd under
Suzuki condl tR'ons of aqueous \sae)dl um

car bonat e |n DME in the 15 Qresence of _
Pd( PRh3) 4. 'si mlarly, the triflates can be

_ Compoﬁ@ fi {7 V&L bEStale@d llg%ﬁ]ﬂﬁé EnE S BIoSndUNAGTIY SRS an aryl

condi

boronic A R EYRITEH! BFRPRS BYD
aqueousQiithethokyE snc {IOME) or FHE mmmdacébf sodiddtarbonate and

I ons descri bed above apsd h?%gd]gongc%em

) Pd(PPhgb n Egﬁm Iﬂng CP%\W &mﬁ Mluplﬂlglleaagn Qlf c@rﬂﬂ'ﬁjﬁpﬂla or

1ITb with whﬁn hﬁ@mm ehERe Braride prder SilnhspHRlng @nﬁlﬂonaere} i
THE or DME(W8 PRPES R Tptind ONREnag Geldbthile€fdm B reaction of

phenol Iﬂg gvitlg tln %n\aﬁefhanesulfo%w an!#dnde {T? g?fn%wﬁlgrgmethane (DCM) in
the presmm a:ld shjarseg Bamf:tbﬂalome g @ i olteanediitp [LIb can be obtained
from the§§40§&1 kﬁi@nﬁ%%ﬂ% lo&%%ytl‘, gftﬂ(ﬁ) Mbr ﬁﬁr ﬁpm&@

can achi eved by treatment. with
temperature (25 150°C). Altemaﬁvely, compoind ITIb can be obtained under mild -

conditions by freatment of the corresponding triflates ITlc with pinacolborane in dioxane:
in the presence of triethylamine catalyzed with PdCl; to give an aryl pinacolboronate |
ester which is then were treated with copper (H} halide in the methanol-water procedure
described by Nesmejanow et al. (Chem Ber. 1960, 2729). Alternatively, compound ITfb
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.
Fuffman et. al (Synthesis , 2005, 547),

Compound Ilic 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 BBrs in DCM, NaCN in DMSO/ 120-200 °C or

LiCN in DMF/ 120-200 °C.
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1.1 equival ents of base, e g sodium

hydr oxi de or potassi um hydroxide, in

et hanol or nethanol solution in the -
wo2opriegEnce of Pd- C catal yst under hydiPoTes3007/066951

at nosphere in a Parr 15shaker. OH Vi

5 Internediate VIII can be easily prepared

fromreaction of 3,5-di hydroxyphenyl

acetic acid metdayl ester (commercially

avai |l abl'eg_ w beﬂzyl br om de - and

pot assi um dar honkt e DMF at room

t enper at ur e i “dmeund | has a

chiral centgk a to thercapexylic group,

and can emst—aié" one {?f””f @ﬁ&l@r #hanti oners

(or a mi xt ur rY hr eof , WherSih an

enantioneric gxcess nmay or nmay not be

present). The enantionmers la (R
Compoi@8 AW tnka@ B@ﬁr&paﬁm toth Ric{1&biof aza;eﬁlpdahm Bv)th @h& an alkyl or
a]kenyl alilg\glg‘ egtmre]%t 8P (%]EI]SOIEI? ?’gt Wo%ral?oﬂ{er %)rotlc soli_s)entnatx a base,
e.g. lithighibisggismethl lsibnh. ann‘ﬁb,éocbmm(tr@m)ésﬂﬂhaﬂa@dorlhﬂuum

d11sopr0?ﬁ¥:m@é &P 078b’% fof i ﬁ;} ﬁgadm(ioﬂ & %@él&%@ﬁec' e.g. amalkyl or
formng chiral amne salts by

atkenyl Fﬂhé%ﬁ’ie]@ﬁﬁll‘ylﬁteélé?‘?@tl%ﬂ IVi zati ons. The
enantioners la and | b al so nay be obtai ned
15from ki netic resolution of the racernate
of correspongkQg esters_gsing |ipase
enzymes, e.diiﬁgﬁgoAk, 5o | i pase PS,
Amano | i paseA ‘paseady Amano
| i pase F45 Amano |i e @ (from
Bi ocatal ytics Inc) aqueous organic
solvents , e.g aq US_£MF, DMVSO,
t- butylethyl et her S%ﬁgrlton X-100 aqueous
sol uti ons.

v

Compound V may be prepared from bompound V1 through a coupling reaction with an
arylboronic acid under Suzuki ¢onditions of aﬁueous sodium carbonate in DME in the
presence of PA(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 compouhd V.
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20 Both enantionmers of conpound | may be

prepared from chiral syntheses. Conpounds

la and | b may be obtained fromthe renoval
WO208126He chiral auxiliary groups fromPCT/US2007/066951

conmpounds 1Xa and | Xb respectively wth

lithium hydroxide in aqueous THE in the

presence of hydrogen peroxide. Conpounds

DCa and 1n nef~be obtai ned by coupling

conpounds Xa b raspectovely with an

aryl bommic acid or

ester under Suzuki

aqueous DME or THF iA the presence of

sodi um car bonat e 7-$ﬁPh3)4 Conpounds

Da and In may be als "robt ai ned by coupli ng

conmpounds Xa or Xb respectively with an 10

aryltin brom de or ar¥l zinc bronide under

rille c o) THF or

e oo R Ui el Sl 100 S

trifluorgqmgiharsenlierhie ahyiigde in PEM ip @aeﬁem? ofgne p%)@ﬁ@v@f pyridine

moq;XIla and Xl b respectively with
trifluoronethariesul fonic anhydride in DCM
in the presence of an 15am ne, such as
triethylarnine, at 0 C WO
2007/1243513§gjgf2007/066951 Cbnpounds Xl a
and Xl b may r @mkyqebenzyl ation
of conpounds Xl | a XI lb respect ively by
hydr ogenati on in an “§l cohol. sol vent, e.g.
MeOH or EtOH, in the9presence of Pd-C.

Vi

Icplﬁgﬂol bor onat e
ditions, e.g. in

Intermediate compound VII can be prepared from m‘ono-debenzy_laﬁon of compound
VIIL 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 ina Parr
shaker,

m

OH

Vil
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10 Conpounds Xl la and XTIb may be prepared
fromthe al kyl ati on of conpounds Ma and
)OlIlb respectively with an al kyl halide or
wo egvikeny| hal i de. Treatnment of conpouRdBUS2007/066951
- MIk and XII'l") in THF or other aprotic
sol vents with bases, e.g. |ithium
bi s(trisrnethylsilyl) am de, sodium

TntermdRia G éa8 ﬁ@sakmlpﬁapwdlﬁonaeacdﬁ, of ps-dlhly&&mmﬁ avetic

widon SRR Pl m@“%w@farme

in DMHatobdesiportual kenyl hal i des, gives
al kyl ate, d conmpounds Xl | a. and XEl b
respectively npounds Xlilla and Xl 11b

may be prepa n ,
i nternedi ate XV _by pl§ng with either
R-i sonmer of 4-bg:;¥L; xazol i di n-one XVa or

S-isomer of 4-b Q 20 oxazol i di n-one
XVb by Evans's procedures I nternedi ate
XI'V may be reacted\M&rlplvaloyl chol ri de,

_ Compoumyi ?L%é I?Qéhltaj c%{mtﬁd eto %’é car§ %?o\ﬂ% a& Ol st eaotf o

presen C
enannozz@s)@r al@mmm@ﬂ“mez@@ﬂ@@e@@ex eBcelyang Of 1y ot be
present)t F.rh@énhhxﬁbﬁég AR Qfantiﬂ'nﬁ%:fa% (mﬁmaﬂlar)rae, shctvd The pure

] orides

ed dr| ar
enaniof st D By B e Qe FREPT FHEd P E g The
enantion@yiala and 1Dy dlso bT kdparated bylrestletonethioaghdorming chiral amine

salts by QQW%&ﬂz%o@m&ﬁaﬁ%& A grgl IE 51%?%5 Sfizined

ysis of conpound V with bases in
from h‘&é%réﬁ‘b'g‘m&}f@@ RSt Geregnqnding, egjers ysingylipasg enzymes, e.g.
AmanoANa Bhlatorlip @6 B GlaGm B RANhans Gipasé MOAmand Gpase F-15

Amano i aget (E]gﬁtgln%uf Etglﬁl? g Iﬂ{cﬁﬁ e(l)us Brg%l?c s{zl 194h%, %\ﬁ Fxgleous DMEF,

I nert at ere

- DMSO é@lﬁréwwl gther g% titop & 10Nme@p@étﬂplﬁ wer e

obtained on a Bruker dpx400. ,LCMS was

100 usipg a
ZORRAX( '8, 4.6 xR 3 5 nbgron
colunﬁ% ot ~RerhqePA.  Col yat £
| M1 n®n and _sol yent s used wer e rmté@ and

i nj ection 0 %me of Hul. Wauél ehgrehs were

254 and PTQA)" Met hods are deSeisbed
bel ow. Met hod

a Ib

Both enantiomers of compound I may be prepared from chiral syntheses. Compounds la
and Tb may be obtained from the removal of the chiral auxiliary groups from compounds
TXa and IXDb respectively with lithium hydroxide in aqueous THEF in the presence of
hydrogen peroxide.

43



Fl ow Rate Solvent A lnmJmin 0-15 mn
30-95%veCN 1.5-4.5m n 95% MeCN 4. 5-5 mn
95% 5% MeCN 20 Abbrevi ations WO

WO 20208F4 124351 PCT/ US2007/ 066951 Ac Ac ePGA/US07/066951
Doubl et DCM Di chl or onet hane DME

R3// '_R10
WV
) -

5 IXa ’ Xb

Compounds I’a 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, e.g. in
aqueous DME or THF in the presence of sodium carbonate and Pd(PPh;)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, e.g. in THF or
' DME with Pd(PPhs)s. '

TO.

a 10 LR
a R
R3 —_ 1 R \J
S <
Xa Xb

Compounds Xa and Xb may be obtained from reaction of phenols XIa and XIb
respectively with trifluoromethariesulfonic anhydride in DCM in the presence of an
15  amine, such as triethylamine, at 0 °C,

8] : 50' ')
R® o R

HO.
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Q\,O ?\l’: Oi Q/ Y
N 10 jid
R3/\\§4 R |

1, 2-di net hoxyet hane DVF

N, N- di net hyl f or mam de DMSO Di net hyl

sul foxi de e.e. enantiomeric excess eq
wo0Egusszal ents Et Et hyl Et OAc et hyl acearaisee7/066951

G amh Hour - - '

Compounds XJa and XIb may be prepared from debenzylation of compounds XJia and
XIIb respectively by hydrogenation.in an alcohol solvent, e.g. MeOH or EtOH, in the
presence of Pd-C. ‘

Compounds XJTa and XTTb may be prepared from the alkylation of coﬁlpounds XIHa and
XIIIb respectively with an alky! halide or alkenyl halide. Treatment of comp“oimdsX]IIa
and XXb in THF or other aprotic solvents with bases, e.g. lithium bis(trismethylsityl)
amide, sodium bis(trismethylsilyl) amide, or lithium diisopropylamide at 78 °C,
followed by the addition of electrophiles, e.g. alkyl halides or alkenyl halides, gives
alkylated compounds XTla and XTIb respectively. '

o]

wl b
v

3 R
R \\,\yR 4
Xilla Xlith

Compounds XIla and XIIIb may be prépared from the common intermediate XIV by
coupling with either R-isomer of 4-benzyl-oxazolidin-one XVa or 8-isomer of 4-benzyl -
oxazolidin-one XVb by Evans’s procedures. Intermediate XTIV may be reacted with

pivaloyl cholride, oxalyl chloride or isopropyl chloroformate in THF in the presence of a
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HPLC hi gh pressure |iquid chromat ography
K2CO3 Pot assi um carbonate Litre LCVS
| i quid chromatography - nmass spectrometr

WO 200034351 i t hi um di i sopropyl ani de M Nol afCTAHs2007/066%31
Multiplet M Methyl mn

5  base, e.g. triethylamine or N—methyhnorpholine, to mixed anhydrides or acid chlorides
which then were reacted with the Hthium salt of XVa or XVb in THF. '

Q/O A OH O}#o : y

O HN
. 10 \©
R3/ U_R
\/\R‘* S
XV . ) XVa XVb

Intermediate compound XIV may be obtained from ester hydrolysis of compound V with

bases in aqueous alcohol solution, e.g. LIOH or NaOH in aqueous methanol solution.

10 Sg-nthetic Procedures
- All reactions were carried out under inert atmosphere unless othervmse stated. NMR
spectra were obtained on a Bruker dpx400. LCMS was carried out on an Agilent 1100 -
using a ZORBA’X® SB-C18, 4.6 x 75 mm, 3.5 micron column for method A Column
flow was lml/min and solvents used were water and acetonitrile (0.1%TFA) with an
15  injection volume of 10ul. Wavélg:ngths'were 254 and 210nm. Methods are described

below:

Method | Flow Selvent
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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M nute Mol Mol e NMR nucl ear magnetic
resonance WD 2007/ 124351PCT/ US2007/ 066951
ft Quartet RT Retention tine s Singlet Sat

PCT/US2007/066951

WO 208Heas1at ed

Tripl et

Ac Acetyl
d Doublet
DCM | Dichloromethane -
DME 1,2-dimethoxyethane
DMF NNGmethyiformanide
DMSO Dimethyt sulfoxide
ee. enantiomeric excess
eq Equivalents
Et Ethyl
EtDAc cthyl acetafe
g Gram
h Hour

| HPLC high pressuré liquid chromatography
E5CO; Potassium carbonate

J1 : Litre
LCMS liquid chromatography — mass spectrometry
LDA lithium diisopropylamide
M Molar -
m Multiplet
Me Methyl
Iin Minute
Mol Mole
NMR nuclear magnetic resonance
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TFA Trifluoroacetic acid THE
Tetrahydrofuran 5 EXAMPLES. Ewan
Preparati on of

WO 200TAM3N | or 0- 4-tri f | uor onet 1p441, 198, 1OTYSRPpPeeest

henv1l-5'- el)-acetic acid Preparation
of 1- 1al15- di br onrbbenzene Benzyl al cohol (9.7
nL, 94 mmol) was added dropwi se to a

q suspension|QéartilaH (4.0 g of a 10 60%
suspensionliin mneral oil, 100 nmml) in

RT  THE (150 nlReteptiontargm t enperature and t he

L mxture was St :

S for |h befp?®® 3-dibrono-5-fl uorobenzene

Sat (15 9 op sta%n{||U|) was—added—the———
reacti on was s |rred at roomtenperature

: y an €
THF was evaporated under reduced pressure.

TEA The resi JUETMRSrosid=a@t €d Wi L h | SO- hexane

(x3) and the conbi ned organic extracts

THF wer e washefTavaliydrofibanNaOH sol ution (1M aq),

water, brihe, dried (MySO4), filtered and

concentrated under reduced pressure. The
residue was purified by flash colum

chr omat ogr aphy (Et 0Ac : petrol eum et her)
to give 1-benzyl oxy-3, 5-di bronobenzene as
a colourless liquid, 14.7 g 69 %yield.
11-1 NWR (CDC13) 5 7.45-7.33 (m 514),
7.30-7.28 (m 111), 7.10-7.08 - (m 2H),
5.02 (s, 2H). 20 Preparation of 3-be |lox -
-5-bronal acetic acid ethyl ester Ml onic
acid ten-butyl ester ethyl ester (10.2 niL,
53.8mmvl ) was added dropwi se to a
suspension of NaH (2.2 g of a 60%
suspension in mneral oil, 53 8 nol) in
di oxane (200 nmL) at room tenperature and
~the mxture was stirred at this
tamaanneforIhbﬁomaﬂi&@r(??g,
53.8 mmmol ) and- '

1- benzyl oxy- 3, 5-di bronobenzene (9.2 g, 26
9 mmol ) were added. The reaction m xture
was heated to reflux for 5h. HCl sol ution
OM ag, 100 nmL) 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 (MySO™), filtered and
concentrated under reduced pressure. The
residue was purified by flash
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30 col um chromat ography (EtOAc :
petrol eum ether) to give, in order of
el ution, recovered
WO 20q71p851 7y | oxy- 3, 5- di br onbbenzene (3. 2PgLUSNZ066951
mol ) in 35%vyield and 2-(3-benzyl oxy- 5-
br ono- phenyl) -mal onic acid tert-butyl
ester ethyl ester (7.2 g, contains 1.4
EXAMeEOES:Val ent mal onic acid ten-butyl ester
ethyl ester, 10 nmmol) as a col ourl ess
Examplei (i} Preppnati @_12% (1" €lhtpro-4-Rifluoromethvi{1.1°:3.1" fterphenyl-5’-
N-2cetie-akid- Benzyl oxy- 5- br omophenyOnal oni ¢ aci d
tert-butyl ester ethyl ester (7.2 g,

Preparaticfolf bsmsvidiy4 Safifsrwdtredt nal oni ¢ aci d
tert-butyl ester ethyl ester, 10 nmol) was

Benzylaftiohod 61 Aralel 9% mmg)) sve added Apms(tS @susenyonafitjat (4.0 g of a
60% suiiisxﬁfoﬁdl hifkrdl 61, 11008l in ¥R (150 Be) A@@H tWWRRrature and the

enmove under reduce
mistrep G R RBEFOH Trt BN R ORER dpghymeens (159
g 62.5 frgal) vagiddaindind tstion w wired wasore serpagredor 12h. Water
was add% tﬁef@yod%@ ‘fh(%xﬁﬂ: waI@%p&Q%BQQecﬂw%@sﬁm The residne

extracts were washed with water
was extigptedangthisgnesy (3§ gl ths cespbingdy argﬁﬁfég?ﬁsr“é‘i’feé’&md with
NaOIl sohd@r (1Med) Gethr, [hiifs SHédeMgBOLY fitlered 3ad concentrated under |
[ -5
e SRS QOB ) S Srdplhny e
peﬁ‘oieufrgfm) to qu\irvb@n@mg)dlb@ﬂwbmmff a%ﬂom %Iessllgm 147¢g

69 % yikldO0 Te Y\mﬁﬁ(cﬁmb) 8H)a5763 8 - s@r) 8B 0(7mR (AMH) 210308 (m,
415 (q, 211), 3.54 (s, 211),

- ZH)S"%%%H)U’ 311). 15

(5- 13enZJjou-4'~trifIuoronethyr-binhenyl-S
-yl)-acetic acid ethyl ester
Preparatiod B8 BNV 19%Y5- Brold- St P& Ylid iRl @dck ¢ aci d
: ethyl ester (2.50 g, 7.2 mmol) was added
Malonictaoid gersiplyll tited Rthpif estdr ((€.2 mi] BBmowd tvhy Qdbkedywise to a

suspens%r?gf%fﬁ-ﬁ.’z §§ Bida 66‘% sés &m@m%ﬂ&ﬁ’&% Sﬁlrgmgﬁ%g%xane (200

ml) at 1Qpp F@g’gﬁ%d Bla Hb’f iy Wﬁ*’rﬁ“HEPg*l’i tHifgmpegait fop b before
CuBr (7M gk 538 ﬁmf)l@ﬁnd]lQ)eﬁﬂerdgt B s dibehotetzead@R el TP Bikol) were
etr tri e i )
siied. 1RG0 i HRIRIGEIATEN AELERLLA 10 mo)
was cardiigdbyteddpd gt @@m@turwas 4xthetet sith iaetegxanic .t The combined
organic @411%§9$}@ kvBshedWeh FiCABhutiddN 1M a%), Whisk, U\ﬁfé dned (MgS0y),

diluted with mat r .and ex

stered BARRSPS. RS BEHITRET QPSR BRupiesy fos
colimn shemetop@ptydBrOAct betrelatm eth@)ZC@Be ingyrdenef, cluden, eebvered
.benzylgwﬁ%%mmsuehzeﬁer@q gam )] Qﬂeﬁwﬁ&@&d liraﬂ%zyloxy-s-

reduced -pressure. The residue was purif
bmm°'PB‘§PYIP1‘né]§ﬁ° &o¢ rbuih Fsaﬁrrﬁ%gf?*afpﬁ% y & E‘t“ﬁ‘)?é 1d Slfvaten
malonic ped feﬂlbﬁgdréktﬁ'tehlgre)stelt 00 oo eas a colourless liquid in 37% yield.

(5-benzyl oxy-4"trifl uoronet hyl - bi phenyl- 3-

yl)-acetic 25 acid ethyl ester (2 2g) as a

colourless gumin 74%yield. 1H NMVR

(CDC13) 8 7.59-7.54 (m 2H), 7.48-730 (n,

811), 7.13-7.11 (m 2H), 6.94-6.91 (n,

111), 5.12 (s, 2H), 4.16 (q, 211), 3.64

(s, 210, 1.27 (t, 311). Preparation of




10

15

20

25

30

acid ethyl ester. 10
Trifluoronethanesulphonic anhydride (570
ng, 2.0 annol) was added drop wise to a

WO 20681 on of PCT/US2007/066951

(5- hydroxy-4' -trifluoronethyl -bi phenyl -3-y

O-acetic acid ethyl ester (546 ng, 1.69

mol ) and pyridine (0.41 rnL,. 5.0 maol)
2-(3-BehayloBEhbrothGpherdy))maoniQacd, teriFhey] tearpéylasten (@2 wa®ntains:
14 eqm%énpﬂlﬁbxﬂeﬂmqgn 19191 Es% etﬂjﬁ ggte? S10 %Iog Fas Ml{‘r@dntgglamal

omteir%g)erature and m xture

AcOH (é? im.LP @:6{ hegpd to 8’efhlf[ é‘or l-ﬂa]e'l“ hF éﬁ(alfl pvahrewgged under reduced
pressured Thateglie Wrak fpuﬁl@l\ﬂltomdolmdhhsaﬂ. AP 0nd the' mixture was

exm@te@%%%%o# a)t e ng Fd P uce cEJSI‘ ‘2%% %% waterr
brine, defpd; EMgSOR), Jilitrpdogpdotoncentpird yndasrefiyeed \igggsure to give (3-

benzyloRHS-brih&pheld) 1 dcbiR M d 61N, as € RERWALALABBY ¢ (97%).

VAT IO X A
zm,4.1(soh,zmbé.s4(zzmqlaé(t,]3m 7.39 (t, 1H), 7.28

(t, 1H), 4.19 (q, 211), 3.73 (s, 211),
1 28 (t, 311):. 20Preparation of
| -

(5:Ben 0 1‘ilchjoro 4- _{Jf_ romet h 1 1 1%; Chy
t
(3-Be §:nye5{—bl5% d O%gzllyﬁ-ace%g lﬁ?‘i eﬂ(r?r%fster {2 50 g, mxﬁl)uwa? %dded toa

solutionpd; {wifyoo et/ Ipbaavhpetenig e@i il¢ Bs&:‘? Iﬂm@i g K2L05 (14.4
mmol, 7885LY in (Dmﬂ(zm) RitrdgdivRl Yubblée tBbhe iR phacidy hixture for

10 rmnu%F ée? e z{dd oc:;:]n olq‘ ﬁe(r%sétglgﬂe %%)Elml I%ldilﬁn@%gi‘io %v% and the
resultan [ONETEre (v2s [@ater th SOl ndetin@On®shEre] The fehgsion
mixture %ﬁﬁa@&mqtaté%@(e&&acfe& wUth RS mno&@amed orgamc

exrats (e VG Ot P S et %@E‘ﬁ% T s

under redlictd tra@ghronitichresidhOwe puniiies hehsiéoltumn N2 @@R:raphy
(EtOAc dﬂehoi&&ileth grt (5 gg&ﬁ&ygk@%eﬂﬁ%mhmﬂ- -yl)—ace’uc

evapor at e er reduced pressure to give
acid ethséﬁsteéﬁiﬁgmatc@mg’éffs igen i viekds | | MR (GRC:) 6 7.59-7.54
(m, 26D, g 730 @l shy, 7.f1t-|a.sh(n{; Qimhrmz; s.bma@mll N%%rzzéz%t[a%ig. )16 (q
t.QAC .. roleum et her),
2H)=3-6%E’72?¢11-26’§t?§§?11) , 7.65-7.68 (m 1H), 7.42
(d, 214), 7.52-7.48 (m 211), 7.36 30(d,
2H), 3.77 (s, 211), 3.74 (s, 3El)
Preparatioh 818k dx02’-Bifluoromethyl-biphenvl-3-vl)-acetic acid ethyl ester
(4"-Chloro-4-trifluoronethyl-11,1";
To a solgtich" dft(&bqplndexy4--Bifluardpetiad-biphcayl dol)dcetic BeilEDHs, 5.5
mmol) uﬁﬂbﬂtdd}ﬁl) c.vls fmded 13;'%'1%@ SOV a@t{jtgueigsult&t ﬁack suspension
sol ut'i on of é? benz ony blg %# N
stirred underan;agmosphiery opkla oy > @nge?Fhe (58 htgl)lxt}“ﬁ W@tfd of Groug
celite afd )evapbted e @rmeksur thewasidgt wad @aifgtl Fyodimh column
- tenperature for 12h. The reaction m xture
was diluted with HCL _solution (2M aq) and
extracted with EtO0A 50(x3) The conbi ned
organi c extracts were washed with water,
brine, dried (MJSO4), filtered and
concentrat ed under reduced pressure to
give colourless 10 solid in 90%yield. NVR
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Name LC nmethod retentiontine (mn) (ii)
(4"-Trifluoronethyl- [1, 11;
31, 11t er phenyl1l-5'-yl)-acetic acid (I11) A
wo 208B20N H 355) (iii) . PCT/US2007/066951
(3-Ch|. oro-4"-trifluoronmethyl [1,11;
, 1"]terphenyl-5"-yl)-acetic acid (I1l) A
3 5 (MH 389) (iv)
chroma(oﬂ:rawd B 4Hpe£r£létﬁﬂ WRED ﬁ@téﬂw {(53hydroxy4’ -tnfuoromethyl—

blphen 3-@?51%?%?_?0 1 ester asX ]v'x/)nte%gl?cf YIgId 99 g?93("):)¥) A

I

. Preparation of (5-triflnoromethanesulfonyloxy-4’-trifluoromethyl-biphenyl-3-yl-acetic

acid ethyl ester.

Triﬂuoromethanésﬂphonic 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 mmot) and pyridine (0.41 mL, 5.0 mn:ml). 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, washéd-with H,0, Na,COs, dil.
HC), brine, dried (MgSOx) and- evaporated under reduced pressure-to-give a yellow-oil.
The residue was purified by flash column chromatogr'aphy (EtOAc : petroleum ether),

yield 695 mg (96 %)..'HNMR (CDCL) 8 7.72 (d, 2H), 7.66 (d, 2H); 7.54 (t, 1H), 7.39 {t

1H), 7.28 (t; II-I) 419(q,2H) 373(5 2H), 1.28 &, 3H). :

Preparation of (4”—chlor6~4—tﬁﬂuommethv1—[l;1’:3’1”]temhenvl-5’-x;1)~aceﬁp acid
methyl ester.

A solution of (5-trifluoromethanesulfonyloxy-4"-triflucromethyl-biphenyl-3-yl)-acetic
acid ethyl ester (100 mg, 0.2 mmol), 4-chlorophenyl boronic acid (41 mg, 0.24 mmol),

~ K»C0s (2 M solution in H20, 220 pL, 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 (MgSO,) and evaporated under reduced pressurte to give-an off white solid.
The residue was purified by flash column chromatography (EtOAc : petroleum ether), 'H
NMR (CDCly) § 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) |
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15 Exanple (v) Preparation of

(4;4"-

di chl oro-11, 1];

3',1"lI terphenvl-5' -vl) acetic acid
Wom‘if’flé‘f)%r ation of
(3, 5-bis- trlfluoronethanesulfonyloxy pheny

est

er

PCT/GS2007/66951

| )-acetic acid nethyl

- Trifluoronet hanesul phoni ¢ anhydride (7.05
NaOH g@juti@b(1 Gulniib bq) wam sddad] bedsoldfiampii( sendytexgbiphenyl-3-yl)-
acetic a§1{a| gﬁf %@B %f() n%) %1 ﬁ{dﬁ/ éﬂﬂ?}%@)ﬁhﬁ@@@% s%ned at room

ester
tomperiey fy FbfF i eACanGRAS 80 O] foeR b 6o end
extracte@ lwith a0 A @3) The cdniip€ b@bnil extridswaBivathed wald water,

'bnne d{ledg%légo“f Eli teered ané mnﬁe%ﬁg&fug&e?mmgﬂrg%aetrg 8&9 Qrmﬁrless

and t mxture stirr
solid in[9P%  yiekh SR (GIA:) WA 1 & #Hk @65-nh8: (n. M7 42 (d, 2H),

7527, %@ﬁfh@ﬂ 74k gchzﬂdzi)w N2RCDBMsRIT. 3.4 HELzeon Liae,

drle and evapor at ed under reduced
pressure to give a yellow, oil. The '
residue was purified by flash col um

In an anelhgcmhshtpg,ruaipw@ {oBroprite boropie e4id [he fpltpeing@ery prepared:
yield 4.0 g (89 %, '11 NMR (CDCl 3) 87.31
(d 2H) , 7 17 (t 1FD 3. 74 (s 314) 7.73

Pt

21.1.) 10_Pj P | ; i
; ﬁ%ﬁ mefﬁod relreﬁition' time

@)

{iiD)

S’fm@heny
mol )| @-4tifwrmed¥henyl - bofonic acid
OF STY G- PCR RS0 M) pal T adi i (0)
drie
The

A m#%yl ester r A so
(-3, 51bi s- trlfluoronethanesulfonylo
I)-armi c_acid nmethyl estler (250 -.ny— 0
(219
- ng, 1 [141 ;B Qeiphen2CABade@: Masol uti on| b B al20s35)
1.1 (§)24 mml) in DME (4.0 nl) |and
heateg“% 80 Cin the pregsence of 15
(cat oJd re was cool
oo Helbalapime T EBISAA di 1t ed | of (i 29
Et OAC acidv@®hed Wit h NaZCCI;, dil HCl| brine,
(MySO4) and evapar at ed under | r educed
pressUk%M#@ﬁﬂﬁ*@ﬂmﬁmmﬁﬂﬁ'mWﬂ te solid.
r esi dpe3' 1"terphenyl-5-yl)-acetic | A 2.9 (M-H372)
acid (IV)

(V)

Example (v) Preparation of (4.4"'-dichloro-[1.1';3'.1"|terphenv]-5'-vl}-acetic acid
Preparation of (3.5-bis-trifluoromethanesulfonyloxy-phenyl)-acetic acid methyl ester

Trifluoromethanesulphonic anhydride (7.05 g, 25.0 mmol) was added dropwise o 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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was purified by flash col um
chromat ography (EtO0Ac : petrol eum ether),
11-1 NWR (CDC13) 6 7.61 (t, 111), 7.55 (d,

WO 208743517 .°46 (d, 211), 7.42 (d, 4H), 3pPTBULH7066951
214), 3.73 (s, 314). 20 Preparation of (4
4" -di chloro-11,1";

. 31,1"lI terphenyl-5"-yl)-acetic acid . ,
at 0 °C (¢, 14mmPb&brt Me@rifeko Eom temperature and the mixture stirred for 18

i b SR A LA 0, ) B e
(MgSOPraed repsitsd wde crdudye dressare @ piee @ yellow oil. The residue was

punﬁed(b§ ﬂéshl-c;éihﬁ.& E]Jr&ﬁa%{laplgr (EtOAc petroleum ether), yleld 40 g (89 %),
" aci

HNM (G B P Coie RR Dl a s 735 6 2ih 63
(in, 114), 7.54 (d, 4H), 7.45-7.62 (m 25
2H), 7.42 (d, al), 3.78 (s, 214), LCMVB

ashion, usl ng € appropriate boronic
A solutiB€éfU3,5 b &iffublometdnBg Mo £y- ﬁk@@&b&d acidXeryD bser (250

C et hod .ret :
mg, 0. S%mgﬁ qechlj? ¥1 bﬂromc icu:g(ﬂw Iiﬂg,ac él%moc) I22)0 EZJI\Z Solution
in H;O,(1\I 9L, 823, n]gnol) in DME (4 0 mL) and heated to 80 OC 1in the presence of
bis(fri-t-butylphosphine) palladium (0} (cat) for 4 hrs. The mixture was cooled to rgom
tempera’ture filtered, diluted with EtQAc, washed with NégCOg’, dit HCl, brine, dried

. (MgS0y) and evaporated under reduced pressure to give an off white solid. The residue

was purified by flash column chromatography (FtOAc : petroleum ether), '"H NMR
(CDCl:) 8 7.61 (1, 1H), 7.55 (d, 4H), 7.46 (d, 2H), 7.42 (d, 41), 3,75 (s, 2H), 3.73 (s, SH).

Preparation of (4.4"-dichloro-

(4,4"-Dichloro-[1,1%3",1"Jterphenyl-5'-yl)-acetic acid methyl ester was hydrolysed under
conditions previousty described to give {4,4"-dichloro-[1,1%3",1"erphenyl-5"-yl)-acetic

‘acid as a clear oil. 'H NMR (CDCls) §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) [1,1%3",1"] Terphenyl-5'-yl-acetic A Y
acid (VI) ' '
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WD 2007/ 124351PCT/ US2007/ 066951 (vii)

(4, 4"-

A 11

3',1"]terphe nyl-5'-

(4,4"-Di fluoro[ 1,

(ix) (3,3"-

Bi s-trif luoronethyl -
| terphenyl-5'-yl)-acetic acid (VII)
WO 200K1p4p31)
3',1"]terphenyl-5'-

1"

[1, 198",

1

A 3.4
PCT/US2007/066951

yl)-acetic ac‘i d (M11)
Dichloro-[1,1";
yl) acetic ac:ld (1 X) A

(Vii)'.

3.5
31, 1

¥4 4"-Bis3rifhiordBictiylt r i f | or onet hy 14

H £k 91]&%){9@155 -ylﬂ%m?“
acid (VII)

gtic acid

[1,1;
6% A

(vifi)

| [1,153",1"Jterphenyl-5"-y1)-acetic

(4,4"Diftuoro-

acid (VIIT)

31

ix)

(3,3"-Dichloro-[1,1';3",1"Jterphe

nyl-5"-yl)-acetic acid (IX)

3.5

(x)

(3,3"-Bis-trifluoromethyl- _
[1,153%1 "]terphenyl—S'-yl)-acetib
acid ()

34

(xi)

(4 A" Dimethyl-
[1,1%3",1"Jterphenyl-5'-yl)-acetic
acid (XT)

32

- (xif)

(4,4"-Dimethoxy-
[1,143",1"Jterphenyl-5'-y1)-acetic
acid (X1I)

31

Example (xiii}
pentanoic acid

Preparation__of 2-(4.4'"-Dichloro-[1,1':3'.1"|terphenyl-5'-vl)-

4" Dichloro-

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"terphenyl-5"-yl}-acetic acid methyl ester (100
mg, 0.26 mmol) in THF (10 mL) at -78 °C. The reaction misture was stirred for 30

minutes at -78 °C before iodepropane (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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3.4 (xi)
(4,4"-Dinmethyl[1,11.,31, 1"] t ei phenyl -52-y1
‘)-acetic acid (X0 A 3.2 (1)
WO 20(74;4451- D net hoxy- - 11, 11; PCT/US2007/066951
31,1"lI tel phenyl-5'-yl)-acetic acid (M) A
3.1 5 Exanple (xiii)Preparation of
2-(4,4"-Dichloro-11, 198", 1" 1t er phenyl -5' - x

Vaqueoud’lsoluﬂ@fﬁf@ﬁﬂioﬁmﬁ%hlénde Rrepsy ﬁisicﬁkﬁﬁlﬂ)f added and the residue

was parTSm(uBééiAbt E"dt@%I aé'a[l % 24 Tﬁ éqi'elf:oer {a¥er & néfe ex%‘acted with

EtOAc 3. u"fheowmbiﬁletl Dian{cQlage®s WEre ofastied Gvify] water.Thafme,  dried
MgS0o.9, ﬁm@m ol @@ GLREE Sy WS el The Fesiibd Wds @Ghified by B

Rsh cof Lo RIS GEPPC 1B §1ps) ETR e 65 %) {5 MR
(CDCls)y BTt CHRC. Bal(dpat)yds (eszﬂaarr 4¢ WOBDNYGS-07226, 410), 2.11-

S

' prepmmn%yﬁ @? "—@fchlorz?l fzahef Jh&wl 240pERRaNLRid( 0. 035
o was added dropw se:. The .

2-(4,4" Deao::m{nn 3T Pkl 618 1- Ve - paitdnmmdd tnothylasten wa@ hydrolysed
under congl%gnnstpge%gsb@&eggn%edqg focﬂé 9! IM 4"’?)1&1?)1‘(}}["1 ‘fi"t3e fj]tcrphenyl 5-

yl)-pentanoic acid as a clear oil.

) Examnles!xw: andg xv} Preparation of (R)—Z—(d.,zt"-Dichloi‘o-{l.l';S‘.l"]

20

25

30

terphenyl-5'- X,l):_gggﬂno;c acid and L)_Z A 4 4"-D1chloro—[1,1‘,3',1"|

terpheriyvl- 5' l- e‘g_;anmcacld
terphen

The enantiomers of 2-(4,4"-dichloro-[1,1';3',1"Jterphenyl-5'-yl)-pentanoic acid were
separated on a 80 mm LD. Dynamic axial compression column filled with 500 grams of

20 micrometer Chiralpak AD [3,5 dimethyl 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 £he 2nd peak at 24.75 min was designated S*.

Example (xvi) Preparation of 4.4""-Dichloro-[1.1":3".1""| terphenyl-5'-carboxvlic acid

Preparation of 4. 4"-Dichloro-1.1':3".1"terphenyl-5'-carbonitrile

4,4"-Dichloro-[1,1%;3",1"Jterphenyl-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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Y]

5 aqueous sol ution of amoni um chl ori de

(10 nm.) was carefully added and the

resi due was partitionned between Et0Ac and
WO204T3HBE . The aqueous | ayers were ext r BcYEego7066951

with Et OAe (x3). The conbi ned organic

| ayers were washed with water, brine,

dried (MgS™4), filtered and concentrated

under reduced pressure. The residue was

purlfled by flash col um chr omat ogr aphy
1 A -Dichlora-[d d HermhoryyStcarbogiliglacin Ny (66

A suspee/.%o %%i 93“{5@%%@%][ ﬁ%ﬂ%ﬂyﬁﬁ %ﬁb()f1gllel(59_$‘1g 0. lé mmol) in

EtOH ( BmB5n® N#QH (250% ayl 0)5, mI) whq head 23cflumfor BH) The resultant
brown s ugvlulzeﬁ u;las %%&ﬁéd tgr @ynesg- aglgiﬁgd Hith &lnhcﬂélna )tbc resultant ppt

reparation of
extracted wct]ngti)Achmr@F}a 1ar%erlwafoy(§s hed yvith brine, dried (Mg804), and
evaporated togiyehe 0% I-hbe sdﬁﬂ)'l:r@l&ﬂioﬂmh pet@litOAc gave a beige solid

yield ?33m.g( (%5 ?% & pﬁ/ﬁil ]ﬁé) 12)4 (t 1H g(r)]éo d, ZIQ,C’{'(GI -7.74 (m, 4H),

74875ﬁéﬂﬁﬁ)L@Mﬁé&ﬂMAQJﬁydﬁ@mWsed under
condi tions previously described to afford
2-(4,4"-Dichloro-[1, 1%8 , 1 ]terphenyl -

15 - Example

20

25

ﬂMmm£® 2(4¢1 Dcmom)ll m@ 1 1

_P env| - F- L11 pent anoi ¢, % and 012
A I.I]lthIll’F fol 64'&{?}9&)&9 4&_ {ﬁ /é yl 3'-carbonitrile (50 mg, 0.15 mmol)
sommnLﬁkﬂmeﬂy&Sﬁmmwu)mmmﬁkﬂmmMMWabKmIﬂQWhEHMMDnﬂDMF
(1 mL) %&%%ﬁd%?do&c%r 12h, (ﬂm actfhh SR Qas[acﬁllﬁ"%d with IM HCI

% -pent anoi ¢ acid were
solution avyefl HoeHtE n‘mé es‘ewfﬁ ity efyingpefatiy dhg Ruesfic layer was
washed @m{mﬁla ﬁﬁédQNaZSOl) Wi the dolvbret dhaverhdve bR Qadgs anghve 5-(4.4'-

dichlorog 1'%01" elrp IH az&e ?185 3¢ ({543/?) Ls an off-white solid.

"H NMK (IDMS@é I5)7']49 @f 21}3;)@& Rff ﬁ,glfbédwl(@ngkfh 6. %3.6 Wrm, 41, 6.71-
74ﬁnWhgmcggq@ﬁ83A@gg3g 1 % TFA as the el uent
low rate of 80 m/mn at anbient
tenperature The first peak off the colum
at 18 25 min was 25 designhated R* and the
Examplehd peak at 24.75 min was designated S*,
g Eimm”ﬁr Yot RVI-FRRBAI1@FpbEy1-5-y1)-4-methyl-pentanoic
2ES D -Di c]ﬁ%oér’ 0- 1§,Tp : ﬂ’l t gr phye)ﬁyl i -pcar
acid boxyllc acid Preparat|on of
4,4"-Dichl oro-11 1;
3',1"lIterphenvl-5'-carbonitrile
4,4"-Dichloro-11,1";
3',1"lI terphenyl-5"-earbonitrile was
prepared in an anal ogous Fashion 30 to
exanpl e 5 repl aci ng 3, 5-di hydr oxyphenyl
acetic acid nethyl ester by
3, 5-di hydroxybenzonitrile. 1F1 NVR (CDC13)
6 7.91 (t, 111), 7.80 (d, 211), 7.52-7.52
(m 411), 7.45-7.49 (m 4H). 5
Preparation of 4,4"-Dichloro-f1,1 '-3'
1"l terphenvl-5' -carboxylic acid A
suspensi on of 4,4"-Dichloro-[I,11



brown sol uti on was evaporated to dryness,
acidified with dil. HC and the resultant
ppt 10 extracted with Et0OAc. The organic
wo 20b7ayest was washed with brine, dried PCT/US2007/066951
(MS™), and evaporated to give an off
white solid. Trituration with petroli Et 0Ac
gave a beige solid yield 23 nmg (55%. NWR
F(MDOD) 5 8.24 (t, 111), 8.06 (d, 2H),
4 (m 4H), 7.48-752 (m 411). LCMs
R4T. 3.6 mn 15 fxamay | xvii)
fon of 5444"-Dichloro-R 11;3" .1"1
sheny X 5' -v1)-111- tetrazole- A mixture
4"-Dichloro-[1,1";
‘ t er phenyl -5' -carbonitrile (50 ny, .
~mmol ), sodi um azi de (20 ng, 031 nmol )
andceymoni um chl oride (16 ng, 0.31 nmol)
in DM (1 nmL) was heated at 100 C for 16h. .
The reaction m xture was acidified with 1M
HCl 20 solution poured into water and
) SftFigbmadoiirheryBrery adbwethylesterThe or gani ¢
- layer was washed with brine, dried
(Na2SO™4) and the sol-vent was renoved in

cuo to give 5-0,4"- dichloro-[1,F; S
: : PEHS1- Y1) - 1H-t et r-azol e« yi- ek wmnacists
ms an of f-white solid. NVR "o

36ny {
( 0 g 7.%9 (d, 2H), 7.23 (t, 1H), 7.17
( 0110, -6.96-6.99 (m 411), 6.71- 6.74

_ (m 411), LCNB met hod A RT 3.5 25 Exanpl e
10 1
] 2-& -Di fluoro-4"-trifl uoromet hy Il

A mixtugo of 5.5 By dapremimy BraceyerFIdmefsk (TR %YO@ 0.385 .
ﬁmwxb&&wmmmMEKB@QEhhzﬁaahﬁﬁmﬁuﬁzﬁﬁihQﬁﬁgEhsmpm)mm
DMF (155Eflald 3&[2 27 Bmg(’: 9 %%3&@% rg!.lx‘? %&L&m%&&%ﬁgm The
resulting reaction m1xture was poured into a mixture of 1.5L of ice-water with stirming.

i5  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( CDCls): & 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.

20

b) 3-Benzyioxy—s-hydrbxy-phenyl)—aceﬁc acid ethyl ester
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A m xture of (3,5-dihydroxy-phenyl)-acetic
acid nethyl ester (from Aldrich, 70g
0.385 nole), benzyl brom de (137ni,

WO 2000/1248f4p| e) , pot assi um car bonat e (16O5“"“32007]066951
1.16mol e) and DMF (1.5L) under N2 was
mechanically stirred at roomtenperature
overnight. The resulting reaction m xture
was poured into a mxture of 1.5L of
ice-water with stirring. 15 The-

[:;Lagpcipitat -Was obtained by filtration and

- sfiedw heptane successively to renove

benzy¥ bromi-de to give the title conpounds
(123549) as a bromn solid which was air

A soluneftjéfg §rfargsg(l %Q S n e ﬁa_Benzy x)? R]ten%d\"\%amd methyl
ester an@ NBGH (($,6 g41.4) mol@ 1@0 L(o§ Et(B i yhe pRes@8eof 165 of Pd-C
was hycﬁ%kn&é@ H)a’Parg@laﬁé# tlﬁ He e@éﬁé&%@éydﬁ%v@s consumed. The

Found
mixture Wé@iﬁ%w%%ycesﬂwmw hsmihsrhated fReRery
removedb Ryt anesitr@fdue. W crude was purified by ISCO silica gel column

chromatg%‘% %&s%%ﬁ%gé’gépgézg Qﬂé{ %qgrg&;’l éo gd’ @‘75% of EtOAc)

rans
to give 25 M(@/@@@we@ﬂwm@w K- Na@?étqD&lshéﬁdS 120, 3H),

3.4-(3, 21@73&654 1 (%151 I, %nﬁn%-hlﬁ) 646, 20, 6$%s6ﬁl)nm0€§§(m, ,

0 sence of 10% of
550s oo e B R 2s BipnPlgFscnce of 107
till one equival ent of hydrogen was -
consuned. -The 10 m xture was acidified

“¢) 3tﬂknﬁm§$ﬂ¥1ﬁﬁirﬁﬂetﬂgasuﬂdlglokﬁﬁlﬁnﬁlpﬁ:enc acid ethyl ester

catalyst and solvent we renoved to give
an oil residue. The crude was purified by
| SCO silica gel colum chromatography

u thept ane as el uents (gradient
fro O%Oo 75% of EtO0Ac) to give 25 grams
(65 ield) the title conpound. " H NVR(
CDC18)f:: 31.15-1.20 (t, 311), 3.4-(s,2H),
4.05-4.1 (q, 213),4.9(s, 211), 5.5(s, 1H,
6 4(s 211) 6.5(s, 1FD 7.207.35(133, 15

Toa solEmn 2)1&3 ga | Cloxy—§ ﬁy (6:%3? -pheny Qa%etl(s %@imthﬁ §s¥er ?74.4 g, 0.26
mol) in g BRI vt fkedoyodretERTEL R 1)l Tog pixure
was cooleP B! Do @€ Bid S1acH whs SddBY kifl B3 dRihanesulfonic 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 I 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 NaHCOs; solution (2 x 100 mL); and brine (2 x 100 mL). The
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DTI 20 To a sol ution of
3- (benzyl oxy- 5- hydr oxy- phenyl ) - acetic aci d.
ethyl ester (74.4 g, 0.26 nol)
wo 20¢fi1zii1or onet hane (700 m.) was added PCT/US2007/066951
. pyridine (62.5 nmL, 0.78 nol). The m xture
was cooled to O C To this cold solution
was added trifl uor.onet hanesul f onic
orgamcﬁﬁéﬂy(ﬂ{edi @QSO@ %ﬁ(ﬁ:@ﬁﬂentra&d 89adt® lo)receO ﬁedcﬂsélﬁlqlhd (108
I nt ai t e ture bel ow
&) whlcga camed]n I}e’r{tr &t tal!f“'thc?lhelr "5 h at 0
Calcdf&CIéEhbﬁSdé§@@l}bQ'ﬂ9W %JuHJzﬁg)\iVﬂS poured to a
m xture of N HCL (420 nlL), and wet-ice
(105 g) and stirred for 0.5 h. The aqueous
- layer was extracted w th dichl oronet hane
) EBexybQOH iffuor@urtiyl-hipbenik ) dcetiescighethel ester
washed with water (2 x 100 nlL), saturated

aqueous NaHCG3 solution (2 x 100 nL), and
pOpey 2 XCH00 ). The WD

was carried on to the next step
%t further purification. Calcd for

F306S (M+H) 419.07, Found 419.1 :
A mixtugt)of G-tBenpys-DiXifluctdmdriahesulfonyloxy-phenyl)-acetic acid ethyl ester

(08¢, Mn%{ﬂ @dmahl&%chx&z\ﬁmxﬂlé aceqeté L0368, 1,2-

m xt ur e

dmethop@thﬁe 2 Pgadrageons Nt e M%Hﬂé’s?é FPBMH oxy

" mechanic4dif @iyl WhiRGeizing Na&irbratdstanesbra nfal ®8thg; System

was ad&%élﬁgrh{{gﬂggo?%d%x%ﬁl an%'ﬁ"?ed?oyriﬁlﬁl?%% O rea-

brown mghtwre Gyt itrFeO £ 0.3 Lllandamdheca‘q@ewswmm

* Narco{BuMn (ig %od‘&tb and Bhind @ 13 )nLy\@ﬁe s anlieAkldried

stirred epur

(N22SO4 g Seneepfr ﬁf?dén yacpo- Ige s H%u“t ‘ﬁ%sgm%é Pyl Qsitica gel

~ column shEgnamgidittsl tRBGERN 3 béhz (148 O -mifjyor@neth@!-iphohy)-3-afdcetic

a"ideth’?g%?@%éﬂﬁomﬂ ux. (95 © for 2.5 h. The

. mxture was diluted with Et OAc
H-NMR((@DG1:): § 1.3@ 33188 & WDt hl a2l ad 2@ 2098 (s 1H),
7.12 (s, iﬁﬁ}H@@i 45@5%&{?1%7 (s34r%); E0Q rericharan b dyr (v g) 41214,
Found 4 The organic fraction was dried
oun %(5 2804) and concentrated in vacuo. The
crude m xture was purified by 1SCO silica
col uim chromat ogr aphy to obtain
O G B e BB PeBT Bt acid
ethyl estety 1) - aceti ¢ 20acid ethyl ester (107 g,
100% . 1H NWVR (CDC13): 6 1.26 (t, 311),
3.66 (s, 214), 4.17 (q, 2H), 5.12 (s, 2H),
6.99 (s, 111), 7.12 (s, 210, 7.34-7.49 (m
511), 7.67 (s, 411); Calcd for C24H21F303
(MtH) 415. 14, Found 54915. 2.
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e) 2- (5- 13enzyl oxy-4Ltri fl uor onet hyl - bi phen
yl -3-y1)-4-nethyl - pent-4-enoic acid et h;/l
Wm"“é’é’f‘:‘és? 5 CF3 To a solution of PCYUSZ007/066951
conmpound Id (4.9g, 11.8mmole) m THF (50
triL) at -78 C was added Li[ N(Si Me3)2] ON
in THF, 14 2m., 14 2nmol) dropw se. The
reactionijjm xture was stirred for 1 h at
-78 C apd™~t hen 3-brono- 2- net hyl - pr opene
: @tdmmol e) was added dr opw se.
tUion was slowy warnmed up to-35 C
stirred at -35 Cfor . 0.5 h. The
reagtd.on was quenched with NH4CL saturated
on and extracted with Et0Ac. The -
orgalii c extracts was dried (Na2SO4),
concéantrat ed and purified by col um

‘ hr omat ogr aphy glveth title
toss0 i S g Ao POt T G FRTRH s e

Li[N(Siz] (1 SHLGRORCENE, D) 2rSn@pdioplvisd The fhacﬂ&l thiRtpre3vas

stirred f%')] "gl)atl—' éé %%’(thﬁ 3-?20%5% Z&T&;Eﬂ(pene (g% 1 %&H&) was

added dropwisel THsolutibn Wis slagyly Warteyd upo B2 °C gld s@reldbit -35 °C for
0.5h. T}:ie‘r%'?mg%as %lcdchéd'm&l%ﬁ éiQatéréted él%lhézband &tr&a’éedm

EtOAc. Theyorgagin paacts v drsst ggé%@%ﬁﬂf%%ﬂda‘ﬁéi“i@ column

chroma,tEga@nﬂglée&& title compound (5.1g, 92%) as a clear oil; TH NMR (400 MHz,

t.hyl 5 bi .
cmorbghy Yo Ll R TR 3 D RO 55
H), 3.83 (m, 1 H), 4.11 (m, 2 H), 472 (s, 1 H), 4.77 (s, 1 F), 5.12 (5, 2 H), 7.03 (s, 1 ),
7.10 (s, 1 H), 7.15 (s, 1 H), 7.35 - 7.48 (m, 5 H), 7.67 (s, 4 F); 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

B!
CF3
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CF3 5 A mxture of conmpound le (5.1g9,
10. 9mmmol e), 10% Pd/ C (500ng) in EtOH
(50m.) was hydrogenated under il2 (40psi)
wo 20iM24par - shaker for 20h. The resul ti n§CT/US2007/066951
reaction mxture was filtered through
celite and the filtrate was concentrated
to give the title conpound (4.2g, 100% as
A mixnde & widi 1k (5.1 H oSMR o3 06 MAZ (500mg) in EtOH (50mL) was

CHL D) .S 0.9 ., J=6.6 Hz. 6
hydrogqt_lﬁlt?d updes g?%(h;fsb g qg?%gn?keifoﬂé)hf'lqli Fegjitmeg Fﬁamfh Eﬁx’ture was
filtered Srdabh celitd an?i@he(ﬁh;ate]wals-&oncej;tr@@l to gige t@gﬂ]@ pawpodnd (4.2g,
100%) ﬁme% 9711{]1\%1{ &300?1“?12 %kiﬂbko%okﬂmm%pﬂrg 092 gl’ 26 He,

6 H), 1 m,:j_H},|)14971@1gm€ gﬁ) 16@,71797(%5Hz§95212%(m 1 H), 3.67
(t, /=7.Cad, ¢ ey, 100 - €22 BERGI1 (sMHH), 6.88d, /40 HADHNA.08 (s, 1

D TR B S PEERH SE AR fomyt o

y-4'-trifl uoronethyl -bi phenyl -
yh- pentanoi c acid ethyl ester 15 CF3 To a
g) &Methtyl-p(s-tﬁﬁuoemmaﬁlfo;fylo@524'&gﬂuo?o:ﬁ?£mbip).eny1-3-

ﬂ}mm%fmﬁmm“ww% s(trifluoronethanesulfoninide)
(3. 169, 8.83mmol ) 'in THF (30nL) under N2
was added 20 Et3N (2.05n, 14, 7mmol.). The
react/ion m xture was heated.to reflux:
Tght. After cooling to room
TfO e-.enagm;e t he solution was concentrated

veOthe title conpound (3.7g, 98% as a
colorless thick oil; 1H NWR (400 MHz,
L OROFORM: D) S ppm 0. 94 (chi, J=6. 60,

[ 47 Hz, 611), 1.22- 1.28 (m 3 H), 1.46-

@52 (m 1 H), 1.69 (ddd, .1=13.82, 7.09,
| 697Hz 1H), 198- 2.06 (m 1 H),

75 (t 4.21

To asoltliiloﬁ of (?méﬂund 4 (éﬁ_g, g6m1&ol}_bu5q\lﬁ)h%ng}trss 1H),
(trifluvordméhéndsslfonitnidd) (3.18g, 8 B3mdolyib THRY30AL Hinger Galvesdwdded
6N 2 096, SR AR 038 ch Miieure Js thated & RBRChverkight. After

cooling to room temperature, the solution was concentrated and purified by columm

- chromatography to give the title compound (3.7g, 98%) as a colorless thick oil; 1H NMR

(400 MHz, CHLOROFORM-D) & 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, | H),
3.75 (t, /=7.83 Hz, 1 H),4.10 - 4.21 (m, 2 H), 7.31 (s, 1 H), 7.38 (s, 1 H}, 7.57 (s, L H),
7.65 - 7.75 (m, 4 H); Caled for C22H22F605S (M+H) 513.11, Found 513.
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5 h)
2-(3,5-Difluoro-4"-trifluoronethyl -
3',1"Iterphenyl-5"-yl)-4- nethylpentan0|c
“mzmﬁéﬂﬁlA m xture of conpound ig (50ngFCT/US2007/666551
0.098mmol ), 3, 5-difluorobenzeneboronic
acid (23ng, 0.146mml), Pd(PP113)4 (23ng
0.0196mml ) and Na2CO8 (2N in H20,
0.098nl, to 0.196mmol) in DMVE (1nlL) was
heated at 85 C for 31 After cooling to
h)  2-@E5Piflnornferfnerpeethyhibl’ So1 lterpbenyldsyl)-4-methyl-
mmmmmﬂkmitioned bet ween Et 0OAc and H20. The

- aminaflsR by T Bomk i 3 R pppoonic s

(23mg, & Hoomab.FdERh23me, Gl Henmh apd Ny COEN @ril;0, 0.098mL,

- 0. 196mrh(m it b@ﬁg‘ltﬂi)&mﬁ &aml (?&tBSr' 5(;efop§h Aﬁé?’ G&B&Vtg room

I nter medi at'e and OH (2N.in H20 14
temperatyreptboiolan W*}Sﬁﬂ&@ﬂqdmﬁwmﬁ@%?ﬁ ng Q- @ h%%{ajﬂc Tayer
was dnewsazm4y céneéhirhited dnd puridiedhy QoG e stirdnatogphy to give an
mhleﬁmnm C%% and water were added, and the

Y e S tr e Yias acidified with INHJ . The
A Hﬂxt“mfaé‘ém rheovpintasiedioln end e PH (R @ d:Qrid 47rhig 0.294mmol} in -

THF-M&SHAS ! @H%)R;B&% RasWiked St 18h afd Bhbciatch C?‘@gﬂna water were
I ne S Were ried
wdict, s e BT G SRA BN ] Gl BYE e <parcd nd

' the aquemmpmwwma@hy wtﬂDCI@CitéFhS @J@m@@@%nczaysrs eps jried,

l A Y% eps’ e
conceutrgtfed talhﬁpul'lféd § cmm &&h?m\/giu 36%%@ i, QGSt beor th

title con@gmd 97 vahity 8011p,21H l%%g,gvle@) Sory pﬁ@s (. 56.60,

3.18 Hz, 16 1961 {3dddp (nl A%X8, 182 (ddZ, JO83.8267.876 bizhiz, 1 1ik).92 - 1.98

o3y SR A B b 75 b, g o

7.55 (d J 127 P8, 1(&1}),,7 @ )60 (7., 138, 164 - 7J24m, 470, FZ9 (d1 /4§)07 Hz, 2

B /-58-7.60 (m | H, 7.66- 7.72 (m 3 H),
7.79 (d, J=8.07 Hz, 2 H). 25 Exanple 2
2-(2,4-Difluoro-4"-trifluoromethyl114';
3" ,1"Iterphenyl -5 -y1)-4-net hyl - pent anoi c
acid 5CF3 The title conpound was

Exampif €pared froma Suzuki coupling of

QA Dl S DD RE UL Pl By D ok peamote

acid t hyl - bi phenyl - 3-y1) - pentanoi c acid et hyl
ester (internediate Exanple 1g) with
2, 4-di fl uorophenyl boroni c acid under the
conditions 10 described in Exanple 1. 1H
NVR (400 MHz, MeOD) S ppm 0.87 (dd;
J=6.60, 2.45 Hz, 6 H), 1.46 (dt, J=13. 39,

6.63 Hz, 1 H), 1.64 (ddd, J=13.82, 7.09,
6.97 Hz, 1 H), 1.93 (dt, J=13.63, 7.61 Hz,
1 H, 3.72 (t, J=7.83 Hz, 1 H), 6.96 -
7.02 (m 2 H), 7.42 - 7.52 (m 2 H), 7.55
- 7.60 (m 2 H), 7.64 - 7.70 (m 2 H),
7.73 -7.77 (m 2 H).%15



Exanpl e 3

2-(4-Chloro-4"-trinuaronethyl-[1, 11;

31, 1"]terphenyl -5'.11) - 4- net hyl - pen anok
- WO 2080024051 CF3 20 The title conmpound WAET/US2007/066951
prepared froma Suzuki coupling of
4- Met hy1- 2- (5-
trifl uoronmethanesul fonyl oxy-4'-trifl uorone
thyI bi ghenyl - 3-y1) - pent anoi ¢ aci d et hyl
, intermedi ate Exanple 1g) with

tidns described in Exanple 1; 1H NWR
O VHP, MeOD) 8 ppm 0. 87 (dd, J=6. 60,
& Hz, 6 H), 1.41 -1.51 (m 1 H), 1.65"
J=13.69, 7.21, 6.97 Hz, 111), 1.95
. - (dody J=13.57, 7.70, 7.58 Hz, 1 H), 3.74
5 (t,C8=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
The htht—%@ﬁﬂmtlﬁf\%a% pﬁ%{g{%ﬁ&z 2 Fupk_%coup mg 054%6 yl—% Ag 13,
triffuordethdnehibfopyioapy deidhiordnreihfHiipberghyipdntafidic i, cthyl ester
G o o ¥ Lo f B dopka k¥ L B8 M RNRL Gnditi
(mtm‘%lmég x!u&@%@%}% ‘Jﬂ%']%e co}tnl%téur?d was nenens
10 describgginesdple 1f r om a Suzuki . coupl i ng of

e i M B 07 6y T 24 i SR

6.63 H7 + ), phaﬂgd,g—aasz,yop,esmalnmf@ BB i hed, 7.61 Hz 1H),

3726, F%taa?hz( 6”‘%% Bk S, él:g)z EMitsH 760 (@, 21D,
4-1sopro Iboronlc acl under th
7.64 - 7€9)ﬁ’é||2ﬁ) @Pl bed i n Exanple 1; 1H
3 NMVR (400 |sz I\/EOD) S ppm 0. 88 (dd,
J=6. 60, 342HZ 6 H, 1.20 (d, J=6.85 Hz,

Examp‘?SH) 1.44 - 1.49 (in, 1 H, L64 - 1.67
m 1 H, 1.92 --1.96 (m | H), 2.83 -
2-(4-Chlor 8- (rMuorbmichuyl- [2,1778,1 (Tkerphbimyi-57)-4meth - ;H)lt,anmc acid
7.25 (d, J=8.07 Hz, 2 H), 7.51 (dd,
= . 83 Hz, 4H), 7.67 (in, 3 H, 717
Hz, 2 H); Calcd for '
3 (MtH) 455.5, Found 455. 25

Cl~,

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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"acid

2-(4,4"-Bis-trifluoromethyl41, 1';
3", 1"lIterphenyl -5cyl) - 4- net hyl - pentan0|c
acid WD 2007/ 124351PCT/ US2007/ 066951

- WO20088F31 The title conpound was prepar fFTUPY{066951

a Suzuki coupling of 4-Mthyl-2-(5-

trifluoronethanesul fonyl oxy-4'-trifl uorone

t hyl - bi pheny1-3-y1)-pentanoic acid ethyl
(m'termeeiﬁté Exan{pldligpwite tidérephEnytopohieacidyindanite konditions
descnbe? 'a.‘;' 15 P AR ?éfbo Rhe 'Meggﬁ’é 8%(&873@ 9—é’dbd3‘3f 8 Hz,

di'tions describe

ST, LAWRS] @O0 FOES (SHEROBR T 8- on- SRFES

7.70, 75% 2 16 74Qt,.b971831=11531)('ﬂ§3,— 745 %3 239,7.56 - 639@:!7,4}1) -

765(s §7é’8]? {&dgﬂﬁ"%é ng%é éé*“%l °,‘ 3. 84

C25H22CtF302]@/Pr}8347H2 FolindHft7. 7. 26 (s, 7.58
(d, J=1.47 Hz, 2 H), 7.68 - 775(m 7 H).
Example 6 - o
?2(2 4" - Blstrlfluoramsthyl [1,1"; _

Examplgd 17 t er phenyl - 5' - y1) - 4- met hyl - pent anoi ¢

2- (4-Isompﬂ-4"ﬁﬂﬂloﬂﬁmtlm 111163';1blmym;nﬂ-S\'AEiM-p\e@WéfGMic

froma Suzuki coupling of 4-Methyl-2-(5-

trifluoronethanesul fonyl oxy-4'-trifl uorone
- bi phenyl - 3-y1) - pentanoi c acid et hyl

nt er medi ate Exanple 1g) with

o' dtret hyl - phenyl boroni ¢ aci d under

ondict i ons described in Exanple 1; 1H .

400 MHz, CHLORCFORMD) 8 ppm

The title bompound wag prepared from a Suzuki coupling of 4-Methyl-2-(5-
triﬂuoromethanesulfonyioxy%'—triﬂuoromethyl—biphcnyl—?»-yI)—pentanoic acid ethyl ester
(intermediate Example 1g) with 4-isopropyl-phenylboronic acid under the conditions
described in Example I; 111 NMR. (400 MHz, McOD) & ppm 0.88 (dd, /~6.60, 3.42 Hz,
6 H), 1.20 (d, J/=6.85 Hz, 6 1), 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, 183 Hz, 4 H), 7.67 (m, 3 H), 7.77 (d, /~8.07 Hz, 2 H}; Calcd for
C28H29CIF302 (M+H) 455.5, Found 455. '

Example 5

2-(4,4"-Bis-trifluoromethyl-[1,1';3',1""}terphenyl-5'-yl)-4-methyl-pentanoic acid
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WD 2007/ 124351PCT/ US2007/ 066951 50. 86 -
0.97 (m 611), 1.54 (dt, J=13.39, 6.63 Hz,
1H, 1.75 - 1.85 (m 1 H), 2.01 (ddd,
wo 2001435194, 7.95, 7.70 Hz, 1 H), 3.78 etrus2007/066951
J=7.83 Hz, 1 H, 7.36 (s, 1 H), 7.38 (d,
J=7.34 Hz, 1 H, 7.45 - 7.53 (m 2 H),
7.56 - 7.62 (in, 2 H, 7.67 - 7.78 (m 5
H) Cal cdy for C26H22C1F602 (MtNa) 503.44,
3~.10 Exanple 7
- 2943, 5,4"-tris-trifluoronmethyl4l,
er phenyl - F-y1) - pentanaoi c acid
% THé title conpound was prepared
fromla Suzuki coupling of 4-Methyl-2-(5-
hyl ester (internedi ate Exanple 1Q)
3, 5-bis-trifluoronethyLphenyl boronic
acid aapder the conditions described in
Exanpl e 1; | EI NMR (400 MHz, CHLOROFORM D)

The il Spppoud 94-prepar@lifiofirg Suuki-fouplibg 624-Metly 655~ (m

mﬂuoro]ne{ﬂ)mesu:ifo%%xg-g'qgﬂuoll)g}lﬁyla)gphen;l 9%) pseﬁtm%Yc 257 ’ethyll ester
(termeglaie Kgmply 1) 3 7Aoot pvrsdporme g o g
conditiofs @4erib&l, in ﬂxahl)ple 17 116 ¥Rt (400 iz, SOLGIOFCGRMD) 8 ppm
09310 ZE’ é&’i&ﬁ? é&?,')gf£13739?6c.)63(}fz; 1 1][)1 Do a8 22358758 703 11z,
1 H), 2.08((g 1 3465 & S4Mz, tl H).13)8d G -B78% Hy L H), 7,28 6s; 2 H), 7.58 (d,

J=1.47 Bz, 23.1) Heer yupcyl) - 4-nmet hyl - pentanoic
acid WO 2007/ 124351PCTI US2007/ 066951

Example 6
2-(2 4"-Bis-trifluoromethyl-|1,1';3',1"|terphenyl-53"-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 éthyl ester
{intermediate Example 1g) with Z—Hiﬂuoromethyl—phenyiboronic acid under the
conditions described in Example I; TH NMR (400 MHz, CHLOROFORM-D) & ppfn
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5 CF3 The title conmpound was prepared
froma Suzuki coupling of 4-Methyl-2-(5-
trifluoronmethanesul fonyl oxy-4'-trifl uorone

WO 207434851 bj pheny1- 3- y1) - pent anoi ¢ aci d B{Hpp007/066951
ester (internmedi ate Exanple 1g) with
2-fl uoro-phenyl boronic acid under the
conditions 10 described in Exanple 1; 1H

0.86 - 0 BIMEL, 640,050z, /=GR GROFZRNED). 75 11#56m,0.1D42.01 (ddd,

= ( 7 T zg i 7 Z-
y; 13.9435:.%3_7%05[% , éﬁég?%@aﬁg‘g f’@r%)rs § P, i%(g J=734H
1), 745 353 (6,289, 1 - 742y 2 H) 761 - - 28 S Malidlffﬁ
C26122811802 (N+Na) 508.48 Fotbd 503 H), 7.16 - 7.27 (m
2 H), 7.29- 7.40 (m 14, 7.47 (td
.70, 1.71 Hz, 1 H, 7.52 - 7.61 (m 2

G% 766- 776(n, 5 H); Calcd for
Examp 51122F402 (MtNa) 453.16, Found 453. 15

e S URUE B topromss 7 Ryt R g
t er phenyl - 5?-y1) - 4- net hyl - pent anoi ¢ aci d
CF3 20 The title conpound was prepared
dmom a Suzuki coupling of 4-Methyl-2-(5-
: vh_ester 5 (internedi ate Exanpl e
3o | uor o- phenyl boroni ¢ aci d under
Ions described in Exanple 1; 1H
400 VHz, CHLOROFORM D) 8 ppm O. 89 -
n, 6H) 1.58 (dt, J=13.39, 6.63 Hz,
.78 (ddd, .1=13.76, 7.34, 7.03 Hz,
2.01 - 2.13 (m 1 H), 3.82 (t,
.88, Hz, 1 H, 7.05- 7.13 (m 1 H), 732
J=10.03, 1.47 Hz, 1 H), 736 - 7.47
m 2 H, 752 - 7.61 (m 2 H), 7.66 -7.76

m 5 H); Calcd for ) ]
The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(3-

trifluoromethanesulfonyloxy—4'-trifluoromethyl-biphenyl-3-y1)-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) 8 ppm
0.94 - 1.01 (m, 6 H), 1.54 - 1.65 (m, 1 H), 1.79 {ddd, *=13.82, 7.09, 6.97 Hz, 1 H), 2.04 -
2.15 (m, 1 H), 3.85 (t, J=7.70 Hi, 1H), 7.56 (d,-/<1.71 Hz, 1 H), 7.64 (5, 1 H), 7.67 (4,

| J=1.59 Hz, 1 H), 7.73 (s, 4 E1), 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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10 C25H22F402 (M+Na) 453.16, Found 453.
Exanpl e 10
2(4-Fluoro-4"-trifluoronethyl-11,1;
wo 208124351 1 t er phenyl - 5' - y1) - 4- net hyl - penPEiNGsRG7/066951
acid CF3 15 The title conpound was
prepared froma Suzuki coupling of
4- Met hy1- 2- (5-
tr|fIuaronethanesulfonyloxy 4' -trifluorone
phenyl- 3-y1) - pentanoi ¢ aci d et hyl
(bpternedi ate Exanple 1g) with
: uofin phenyl boroni ¢ aci d under the
>erdi t?ons described in Exanple 1; 1H NMWR
400 MHz, CHLOROCFORMD) S ppm 0.88 - 0.99
6 H, 1.57 (ddd, J=13.33, 6.85, 6.72
1 H, 1.77 (ddd, J=13.88, 7.21, 7.03
Fz$31 20H), 2.02 - 2.11 (m 1 H, 3.80 (t,
J=7.70 Hz, 1 H), 7.11- 7.20 (m 3 H), 7.51
-7.65 (m 4 H, 7.68.- 7 73 (n1 4 FD
Cal cd for C25H22F402 % 4 E?und
The hﬂeﬁgpou%(\gwfe@ari dyfrom a Suz coup g o —Methy’l—z -{

trifluorofhefiitic fulfory Rox (-4'-thifbiokyrkthvl bipheny -yl ppeownstidpyil fethyl ester

s SRR 200 gl

describedjirt Fxampls ApGUNMR #H8 Mitze G Hy RPFORY LD gt iiitd,
J=19. 930@$blﬂﬁzl o, 953 dn, I.‘%EE:J,BV% 62 16, 3-H), 1.78 (ddd, }“13 69,7.21, 6.97

rifluog a t QLONRL
ol LTRELAERE AOML IO i LU ofB) 0
(m, 1 Hp3#2(d, (770l et atle7.Bx-dim (e, 21H) 7.64 t7ﬁ'6 (m, 5H); :
Caled it CHRDNAC RINGRY 4B OfuRa £6] _under the

condi tions 10 described In Exanple 1; 1H"

~NWVR (400 MHz, CHLOROFORM D) 8 ppm 0.94 (t,

J=6.60 Hz, 6 H, 1.50 - 1.62 (n, 1 H, 1.6
Exampg8, 1 H), 2.03 - 2.13 (n, 4 H, 3.81 (t,

J=7.80 Hz, 1 H, 7.25 - 7.33 (m 3 H 7A9 . .
2—(3-F]u_oxp_-%'dri(lmroQitiyl:[1,17'53617"}t_erpfng%S'(y -4-I£et]ql-})?ntanom acid
Cal cd for C26H25F302 (M+H) 427.18, Found
, Exanpl e 12

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
triflusromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-yi)-pentanoic acid ethyl ester
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2-(3,4"-Bis-trifluorone hyl-[1,1";

3',1"]terphenyl - Scyl) - 4- et hyl - pent anoi c

acid CF3 The title conpound was )
wo2085figdddr ed from a Suzuki coupling of PCT/US2007/066951

4- Met hyl -2-(5- 20

trifluoronethanesul fonyl oxy-4'-trifl uorone

t hyl - bi phenyl- 3-y0- pentanoi ¢ acid et hyl
finterm&ifteRxaippla kg ik GHfabe -phoogiipbec dbglundur thbconditions

oy B RO IS, B i
G, 6 FIL 155 Q16406 5z, | L CRBECRAE T) 7.8 ’pﬂ}ﬁl@l 8 201 -
2.13 (m; 1 992(( @ HZQ H)1$65 7113  1(¢% 7.30%dd, ~18.078.47 11z,

1 H), 7%6-754‘7((%2@ ]_52 7§1g§ ("S 76§ = .-?%%611 EI}ZD (%10??601’
C25H27FA6B(M+NA) 61.1¢. Fpun8 459 7.63 - 7.74 (m 6 H)
7.74 - 7.86 (m 2 H); Cal cd for C26H22F602
(I\/H—I) 481. 44, Found 481. 10 Exanple 13
44- Chl or o- 3 fluoro-4"-trifluoronethyl-[1
Elmlmplei0 31, 1" per phenyl - 5t y1) - 4- net hyl pent anoi c

| 2+ (4-Fllﬁ%e£j‘ étrngggff)ﬂlgt n‘ir g? é‘l;JSIZ li,l L]IE“&Q{?P—EI s ég?ﬁyl-pentanolc acid

, pt hanesul f onyl oxy-4'-trifl uorome
phenyl - 3-y1) - pent anoi ¢ aci d et hyl

(iint er medi ate Exanple 1g) wth

or8 3-f1 uoro-phenyl boronic acid under

400 MHz, CHLOROFORM D) 5 ppm O. 88 -
(m 6 H), 1.58 (dt, J=13.21, 6.60 Hz,
1 HyEs 1.77 (ddd, J=13.69, 7.21, 6.97 Hz,
201 H), 2.07 (ddd, .1=13.57, 7.83, 7.70
The ﬁﬂeHzmpqmdms pEpE f(osn a Sugukcogringpl 4-1‘ieﬂH)1 (7. 33
trlﬂuoromZthﬁ@su(fﬁﬁylo%—#‘bﬁnﬂu%mﬂé&yl»b?phé@l—i 0)-pehtatidic acil.cbl ester

: (mtcrme(hgte Eﬁaqlé]gigégrt}lé%ﬂ*wé? At 69ﬂ(:\ghrfl tﬁ_ dzqusl

described G x8@ple EOlliMEB.GH0 MHz, CHLOROFORM—D) 8 ppm 0 88 - 0.99
(m, 6 H), 1.57 (ddd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.7 (ddd, /=13.88, 7.21, 7.03 Hz, 1
H), 2.02 - 2.11 (m, 1 H), 3.80 (¢, J=7.70 Hz, 1 ), 7.11 - 7.20 (m, 3 H), 7.51 - 7.65 (m, 4
1), 7.68 - 7.73 (m, 4 H); Calcd for C25H22F402 (M+Na) 453.16, Found 453.

Example 11

4-Methyl-2(4-methyl-4"'-triflueromethyl-[1,1';3',1 "'} terphenyl-5'-yl}-pentanoic acid
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Exanpl e 14

254- Met hyl -2-(3,4,5-trifluoro-4"-trifluoro

net hyl - R, V;
wo 2087124331f t er phenyl - 5' -y1) - pent anoi ¢ ac PEI/USYEy/66951
2007/ 124351PCT/ US2007/ 066951 5 CF3 The
title conpound was prepared froma Suzuki
coupling of 4-Mthyl-2-(5-
trifluononet hanesul f onyl oxy-4'-hifl uoronet
I phrenyl - 3-y1) - pent anoi ¢ aci d et hyl
I ngrer medi ate Exanple 1g) with
-t i fluoro-phenyl boronic acid under
onditi ons 10 described in Exanple 1;

1=6.60 Hz, 6 H), 1.50- 1.58 (m 1 H),

o - 1.78 (m 1 H), 2.01 -2;15 (m 1 H),
3.76/- 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
2 7.73 (m 4 H): Calcd. for C25H20F602

M+Na) . 489. 42, Found 488.4, 1 aml.e 15
The ﬂﬂe(zwwgou)sd P SHPBFGIoP Yy %ﬁﬁ%?ﬁ#ﬁ%ﬁ:@ :
trifluorcBiethdnksudfbyyvenylrifbioroyntihyl biphety iy ) petatcrroidethyl ester
(mterme%%{eqixa&ﬁg’ %é Qntl:[ qqnettﬂg% %11}%%9 g&&mﬁ@%s conditions

om a coup R%I
descnbegpq\;%qamyl_g_lgﬂ-(m (400 MEiz, CHLOROFO D) 5 ppm 0.94 (1,

J=6.60 1ti£ Bhb ugHomet Eﬁn@ﬁwéf(gmﬂ) QXY - ﬂl}(tn[:utﬂ Uer @IVe7.80

HZ,IH}égg% biphenyl; 8- %6@33%%%9' 9776(%1, QH)etchl)!éfor

C261125F302 (M+H) 427.18, Found 427.

Example 12

2-(3.4"-Bis-trifluoromethyl-[1,1';3",1""| terphenyl-5 '-yl)—4—m_ethyl~penthnoic 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-trifluoromethyl-phenylboronic acid under the
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5 (internmedi ate Exanple 1g) with
3, 5-di chl or o- phenyl boroni ¢ aci d under the
condi tions described in Exanple 1; 1H NMR

WO 2074881 VHz, CHLOROFORM 1)) 8 ppm 0. 96P{H{]52007/066951
J=6.60 Hz, 6 H), L58 (dt, J=13.45, 6.72
Hz, 1 H, 1.77 (ddd, J=13.76, 7.34, 7.03
Hz, 1 H, 2.09 (ddd, J=13.45, 7.83, 7.58

condltlohffdesdlbdd)m Eﬁmﬁﬁ 1( 1H NNR 7408 MEHZCHIDREFORFIISS ppm

0.88 - O% {m, %Héé%? 1(Rb ﬁ%’l gl;(déa?{ 13.?2 ‘11_0; 62911‘ ﬁ?lzl’H)ZZ 0-

2.15 (my71 B3 837(@:;&7/7()@ 141);_1)56 f@l@ap@p@ 0}74(m,6H)774—
7.86 (m%l'@alcﬁlfo%@&%zzﬁd‘dt@d%?&z A3 polnauand 482.

Exanpl e 16

2 (4-Cyano-4"-trifluoronethyl-11, 1'

', 1"l terphenyl-5"-yl)-4-nethyl - pentanoic
Examplaé$d CF3 15 The title conpound was _
2.(4- Ch%rwgﬁ{lﬁe}'g ;-Eroﬂ\rg)lnm%m%ﬁ%lg[lf Il' QSQRJ]PerphegyI% -yl)-4-methyl-
pentandi¢acidl uor onmet hanesul f onyl oxy-4'-trifl uorone

t hyl - bi phenyl - 3-y1) - pent anoi ¢ aci d ethyl
ternedi ate Exanple 1g) wth
p'enylboronlc aci d under the

rep®Hdescri bed in Exanple 1; 1IH NMR
% MeOD) 6 ppm 0.88 (dd, J=6.60,

3. 18 Hz, 206 H) 1.47 (dt, J=13.45, 6.72
Hz, 7% H 1.66 (ddd, J=13.63, 7.09, 6.91
Hz k2 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'¥.68 (d, .1=8.31 Hz, 2 H) 7.73 - 7.81
(m 7 H. Exarrple 17

252-( 3- Cyano- 4"-tr|fluororrethyl [1,1";

The ﬁtle%omﬁeuﬂuiv% Rlllg:ﬁ%lﬂbé a-S¥iAuki Sophed srvlmdugnt-anoi ¢
1:[-1ﬂuonro1:|:1:3thame:s'ulfcgztyloxy—4l -trifluorometlyyl-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, J=13.21, 6.60 Hz, 1 H), 1.77 (ddd, J=13.69, 7.21, 6.97 Hz,

‘1 H),2.07 (ddd, /~13.57, 7.83, 7.70 Hz, 1 H), 3.82 (1, /=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, 4H) Caled
for C25H21CIF402 (M-H) 465.88, Found 465.

Example 14

© 4-Methyl-2-(3,4,5-trifluoro-4"-triflueromethyl-{1,1";3",1 "terphenyk-5'-yl)-pentanoic

acid
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The title conmpound was prepared froma
Suzuki coupling of 4-Methyl-2-(5-
trifluoronmethanesul fonyl oxy-4'-trifl uorone
wo 200dd3s51bi phenyl- 3-y1) - pent anoi ¢ aci d @thys2007/066951
ester (internmedi ate Exanple 1g) with
3-cyano- phenyl horoni ¢ aci d under the
~conditions to described in Exanple 1;
F1HNVR (400 MHz, MeOD) 6 ppm 0.88 (dd,
3. 18 Hz, 611), 1.47 (dt, .1=13.45,
: %Htg, 1.66 (ddd, J=13.63, 7.09,

Al , 1.91 - 2.00 (m 1 H, 3.77
=7.83 Hz, 1 H), 7.61 (dd, J=4.16,

1.7} Hz, 211), 7.68 (d, J=8.31 Hz, 2 H),

3y 7. 81 (m 711). 15 Exanple 18

Cyano-3-fluoro-4"-trifluoronethyl4l, 1

1; 3Cg,1" per pheny1-5' -y1) - 4- net hyl pent anoi c

acid CF3 20 5 The title conpound was

prepared froma Suzuki coupling of

4- Met hy1- 2- (5-

The titlg oinpqupd FEPEPIetieom A Sugrtoanipe af 4- M?thyrl%%r ome

ulﬂuoﬁﬂﬁﬁbmﬁﬂf&WYh'm%ﬂeMﬁMpﬂ&@l Ilylﬁﬁdnﬁn&(t dalethyl ester

e b L5 I s G B P ST hle i b spndicons

describet] FreEsaouplilf lmNMRdﬁm OHbSHLOROTDRMD) &ppiln; 0.92 (d,

J6.60 %}éﬂggzso(ffg@mm'%n éMEDOlD)s (§4Pﬁ)'6 'bdgl 88 (%dl 375
381 (mgl By 1y 725 Opy2 EDYT4565 0 .52 3% 83(1116@)1-1) 3631773 (.4
H); Caldd £8 C2480E6021vHING) 430 D5 Fqui@lekg 4)=13. 27, 7. 95,
7.64 Hz, 1 H), 3.78 (t, J=7.83 Hz, 1 H),
7.59 - 7.70 (m 6 H) 7.72 - 7.82 (m 4 H):
Cal cd for C26H21FANO2 (M+H) 456. 44 Found
Examplg &% Exanple 19 2(3- Cyano

7 2-(3,5-Déch’oiq-?r Pl'lrﬂbl reoﬁl)? lé? ? 7 Tﬁ&z ¥)ﬁ-5 l—y% -methyl-pentanoic

acid  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

71



10

15

20

25

CF3 The title conpound was prepared from a
Suzuki coupling of 4-Methyl-2-(5-
trifluoronmethanesul fonyl oxy-4'-trifl uorone

WO 204713351 b phenyl - 3-y1) - pent anoi ¢ aci d BFIHppo07/066951
ester 20 (internediate Exanple 1g) wth
3-cyano- 4-fl uoro- phenyl boroni ¢ aci d under
the conditions described in Exanple 1; 1H

(intermehiiviQ Ek e Tdrizyith NeO@)hidBo-poml @ro8iF agidtahder the conditions -

s R g oAb

J=6.60 iz, O, 1438 (A JFIP,45.06. 52171 B), O (¢4 /=131 7387 §3F7 1
H), 2.09(&id 2144% 7.43, ¥ibs 1L 199, 3(sb ¢, /I F0HA O 1), 134 €, HZ.83 Hz,

1.7 oo iy S iy P e G B3yt Pl

Calcd fof GR5HR1CIPH302 TMOB) 4888 leknd 4828, 80, 5. 14, 2. 45
Hz, 1 H), 8.02 (dd, J=5.99, 2.32 Hz, 1 H);
Cal cd for C26H21F4NO2 (M+H) 456. 44, Found
Exam léi‘g " WD 20071124351PCT/ US2007/ 066951 5
PEamle 20 .
~ - i - _r' 1JaU A .- EHAbi@ acid
R i R b et
' i¢ acid CF3 10 The title
was prepared froma Suzuki
g qfu 4- Met hy1- 2- ( 5-

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(3-
tiﬂuommethanesulfbﬁyloxy—4‘-triﬂuoromethyl-biphenyl—?a—yl)—pentanoic acid ethyl ester
(intermediate Exampile 1g) with 4-cyano-phenylboronic acid under the gonditions
described in Example 1; 1H NMR (400 MHz, MeOD) & ppm 0.88 (dd, J=6.60, 3.18 Hz,
6 H) 1.47 (dt, /=13.45, 6.72 Hz, 1 XI) 1.66 (ddd,./=13.63,7.09, 6.91 Hz, I H) 1.91 -2.00
(m, 1 H) 3.77 (t, /=7.83 Hz, 1 H) 7.61 (dd, /=4.16, 1.71 Hz, 2 H) 7.68 (d, /=8.31 Hz, 2
H)7.73 - 7.81 (m, 7H).

Example 17

2-(3-Cyano-4""-trifleorometkyl-[1,1';3',1""|terphenyl-5'-yI)-4-methyl-pentancic acid
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(internmedi ate Exanple 1g) with
4-trifluoronet hoxy-phenyl boronic acid
under the conditions described in Exanple

wo 20077124331 NVR (400 MHz, MeOD) 6 ppm 0. 8PCTR28g066951
(in, 611), 1.56 (dt, J=13.39, 6.63 Hz, 1
H, 1.75 (dt, J=13.76, 6.94 Hz, 1 H), 1.98
-2.08 (m 1 15H), 3.84 (t, J=7.83 Hz,

6. (t, J=8.56 Hz, 2 H), 7.64 (d,

~2 H, 7.70 - 7.80 (m 5 11),

.88 (m 2 H). Exanple 21

1- Net Hlanesul fonyl1l-4"-trifluoronethyl-[1

"¢, 19t erphenyl -5' -y1) - 4- net hyl 20

J 1
pentanoic acid 0,0 5 The title conpound
- was epared froma Suzuki coupling of

4- Mexhy1- 2- (5- _

trifc&or omet hanesul f onyl oxy-4'-trifl uorone

t hyl - bi phenyl-3-yl)-pentanoic acid et hyl

ester (internediate Exanple 1g) with.
. 4-net hyl sul f ony]| - phenyl bor.oni Ci der
Th i QB T oYt P e ek Ty
trifluord¥ivRare A0y -4 -t DmeSyl dinin@l-B @) -paitinoic acid ethyl ester
i 5 - hifh 3Eymnd ronie dcid WhHer ke bohdfhia
(mtm%d%‘;eiﬂﬁgge g ‘J@ {'.Z’”?%"Gphg%ﬁbf) 3215 69 7 21,
desoribe impffxapsple ulf&mﬂ@ 0D Poprs 0 {ddp/=5 60, 318 Hz
6 D), 1.47 g@ﬁﬂz.ﬁ, $.78z, 130, 1 %6 (&id, 31348, 7.0, 871 K4 1 H), 1.91 -

ooy s B pr kA P e

© Hz,2HMy,737D8 7788 (m 2 H), 8.05 - 8.08 (m 2

H). 15 Exanple 22
244-Chl oro-3,4"-bis-trifluoronethyl-[1,1"
1"]terphenyl -5tyl) - 4- et hyl - pent anoi c

.Fﬁampég?d CF3 20 The title conmpound was

(4- ). 4 it - B QR BHREN LB v I-4-methyi-
2-(4 Cygﬁ(ﬁ/j;tﬁé%@/%il Zfr?ig?@m%%f-{lﬁl 5 QYR pHRAy LB y1)-4-methyl

pentangi¢ 3cfd \or oret hanesul fonyl oxy-4' -trifl uor ome
t hyl - bi phenyl - 3-y1) - pent anoi c acid et hyl
ester (internmedi ate Exanple 1g) with
- chl oro-3-trifl uoronet hyl - phenyl boroni c
the conditions described in
H NVMR (400 MHz, MeOD) 8 ppm
m 6 H, 1.42 - 1.54 (m 1 H),
de, 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,7.70 Hz, 1 H), 7.56- 7.92 (m 10 H);
Cal ®¢-f or C26H21C1F602 (MtNa) 537. 11,
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5 Exanmple 23
2-(2,5-Dichloro-4"-trifluoromethyl-[I,
' 31, 1"]terphenyl - SLy1) - 4- et hyl - pent an0| c
WONKEMEFT  CF3 10 The title conpound weS/US2007/06651
prepared nom a Suzuki coupling of
4- Met hyl-2- (5-
trifluoronethanesul fonyloxy-4'-trifl uorone

 The titld doyabmbd pherpdedionlk)Supsioartion of 4aditgl-2{hy |

tflﬂuOfO%é%ﬁ'{ﬁ Io ;-E‘%ﬁﬁugltoﬁbetﬁﬁ %{594119 3]'59%1)6}%&0'{1: acid ethyl ester

enyl poronit ¢ acl under

oro
(mtermeéawaaxwﬂﬁggms@ e Tt peaaricpad v VR
conditiohfdRR:ribddzn EMRRI; B1 PR Rz MAOTDB phi0.88 (dd,

J=6.60, 5%37%2,6313 1(4gfd13r£1%1§ %&é—%%_‘;)z tliéz(%d JL%}%)‘)A{? 21,697

Hz, 1 HY, 166 (dd&133.4%,7.97..734 Heelz, B B8 (4)=7.83 H&H H)t7.59 - 7.70
6 Hy77h-- 792 cHlled fof CEITF4ROS Avkiasdbh, H)uud456
(. YT 78 i 4 i} it o CA) (m@)msos 09
Found 503. Exanple 24
2- (4- Met hoxy-4"-trifluoronmethyl-[1,1";
Exampig1? 1"] t er phenyl-5' -y1) - 4- net hyl - pent anoi c
20aci d '

CF ,
-243-Cyano-4-fluoro-4"-triflnoromethyl-[1,1';3",1""| terphenyl-5'-y)-4-methyl-

pentanoic acid

The title compound was prepared from a Suzuki coupling of 4—Methy1—2;(5—

 trifluorometbanesulfonyloxy-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) 5 ppm 0.87 (dd,

=6.48, 2.81 Hz, 6 H), 1.47 (dt, J=13.39, 6.63 Hz, 1 H), 1.65 (ddd, J/~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, J=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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10

5 The title conpound was prepared froma
Suzuki coupling of 4-Methyl-2-(5-
trifluoronmethanesul fonyl oxy-4'-trifl uorone
wo 2i7hybsibi pheny1- 3-y1) - pent anoi ¢ aci d etimysko07/066951
ester (internediate Exanple 1g) wth
4- met hoxy- phenyl boroni ¢ aci d under the
condi tions described in Exanple I; 1H NWR
Example4§0 M1z, MeOD) 5 ppm 0.79- 0.90 (m 6 H),
14610(ddd J=13. 33, 6. 85, 672Hz 1
4-Me!:hﬂ)2-(4—1mﬁibn(rﬁddxy—4} =G Bin&3meByid9]1';361 'berﬂﬂiuyl—i'-yl)-
87- 1.98 (in, 1 H, 3.67 - 3.77 (m
pentang} ?ﬁ}"l 87 - 6.95 (m 2 H), 7.43 - 7.54
(m 4 FD, 7.59 - 7.69 (m 3 H, 7.73 (d,
J=8. 07 H H); Calcd for C26H25F303

A B s-tri oronethy141 1;
u-rpﬁbnyl 5' -y1) - 4- net hyl - pent - 4- enoi
. CF3
-Bi s-trifluoronethyl-[1,11;
er phenyl -5' -yl)-acetic acid nethyl
esterciR3C Owe 20CF3 5 A m xture of
(3, 5-di hydr oxy- phenyl)-acetic acid nethyl
ester (29, 11 mmoft,
heqylbls (r|fluoronethanesulfon| de)
The ntle(cgm

PR AU pig R MRS N2
mﬂmm\ﬂﬁ&a:ﬁﬁxﬁ‘ﬁdloﬁ—@%f(uﬁroﬁ:lﬁfhyi biplengied-y1)-pelfamic acid ethyl ester -

| 7 ‘(mtermeﬂge %k% nple {%Mﬂr G %ﬂ%%m?tg%%gen%oer?rgc %}dféﬂ&er tﬁe

15

20

conditiomyslotstibagrin Hampled ntENMR 4408 Mo P @7 h§98 (.

6H), 133%&;%@3 mm O8I, a5 Y4t {70130 Mialpiz St iy, 199 -2108 (m, 1

H), 3. 84@”}—67 1% 1,36 (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), :

Example 21

2-(4-Methanesulfonyl-4' '-triﬂuordmethyl-[l ,1':3',1"jterphenyl-5'-yl)-4-methyl- ‘

pentanoic acid
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10The bis-triflate internedi ate was under
t he sane Suzuki coupling procedure as in
the preparati on of Exanple | h gave the
WO 207[134% conpound 25a; | H NVR (400 |\/Hz1"‘3T’USZ"W"““S’S1l
CHLOROFORM D) 8 ppm 3.74 (s, 3 H), 3.79
(s, 2 H, 7.55 (s, 2 H, 7.69 - 7.78 (m 9
H); Calcd for C23HL6F602 (M+H) 439. 11,
Found 439. 15b)
2-(4,4"-Bis-trifluoronethyl-[
The titlegrpmpdupdsyas inespared fmya Syzusl Gouling 91 46@%@-& {3noi c
mﬂuor(ﬁféihﬁheﬂﬁt)ﬂ})dxy-ﬂ’%fﬁbmm@ﬁﬁ b-EB@ylagﬂ)/@ntanoEc acid ethyl ester
to f.ne

d
(mtemleg}a{?ﬁx%‘l{lﬁ%?é) t% sulfso S}QJ or%mc damf 6mdeis @Lre
wnmumhbsopbﬁpalﬂmp@ﬁ ot NEMWB |N§'IZI MCQ@ Spipd-9B ki,
J=6.60, {%& g‘%%g%‘?%ﬂ@ ?37333 1612 6%%3 Hﬂ@dd'\/ﬁ% 69, éZl 6.97
Hz, 1 H], 46 (ddde {367, 7 78, 353 H|z,21 l’(_,’i)(s, 35, gés’r @dfa'f 3 Hz, 1 H),
7.72 (d,J=11A 1o HP7.18/(d H2 8. 56114 H) 38607 419m, BEKI.95 - 7.98 (m, 2

ol TSI L0

, 7.58 - 7. 68 (n] 9 H; Calcd for
C27H22F602 (M+H) 493. 15, Found 493. 275
Exampl p2- (4,4"-Bis-trifluoronethyl-[1, 1
3', 11t er phenyl -5' -y1) - 4- et hyl - pent - 4- enoi ]
2-(4-Chiprexd#'bis-Fifmoramethyt- 8,167} Trrehemd-i-t-& uptyy-pentanoic
acia (40nmg, 0.081mmol) and NaOH (2N in 1120, -
- 0.121nm, 0.243mmol)- in THF- MeOH (0. 6nL-0
6nmL.) was |stirred forl 8h and concentrat ed.
and- wat er were added, and the
asHaci dified wwth IN HCL. The

aquey ase was extracted with CH2C12.
£Qnbi ned organic |layers were dried,
trated, and purified by colum
ffat ogr aphy to give 33ng 10 (85% of
the £ftl e conpound as a white solid; 1H
NVR (400 MHz, MeOD) S ppm 1.77 (s, 3 H),
2 59 (dd J=14.43, 7. 09 Hz, 1 H, 2.91

The title ‘fo?poggd_ \%é’ prse?a;r?fﬁ%oﬂ]} ?_[;h I\qgm)ﬁ %4(5—
triftuorofrethangsplipgylox 4" ft&ﬂuorpnryt}zyl ﬂ)hengh%ylgg_enyaﬂom a4;1d ﬁhyl ester

(mtermeﬁtaﬁ% Zxample BY wAthU- cﬁleﬂd)firmﬁzﬁ:kdﬁﬂthf/l%e@ﬁﬁﬂ@@ S Drhder

QA e e T

(0, 6 Hp e 1ysh4dh, 1931 .651ddde-pheh 7.09, 58y Hy. 14D, 1.96 (dd,
1357 B 1 RESYAROLE7AE, Hin), 7.56 - 7.92 (m, 10 B); Calod for

C26H21CIF602 (M+Na) 537.11, Found 537,
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a) 2- (3, 5- Bi s-benzyl oxy-phenyl ) - 4- et hyl - pe
nt-4-enoic acid nethyl ester 5 A 2M
solution of LDA in
WO 20THR3H1ept ane- et hyl benzene (21.5 nlL, Z2QU/TR2007/066951
mol ) was added dropw se over 12 mn to a ‘
stirred sol ution of
(3, 5- bi s-benzyl oxyphenyl )acetic acid
5 ExampR@Bhyl ester (prepared in Exanple 1, step
(a)) (13.0 g, 35.9 mol) in THF (80 ral)
2-(2,5-Rithlor78"-@ifbQrametio 18 s il tapeaylat-Yiob pHbrigentanoic
acig The tenperature was maintained below -70 C
~for an additional 50 min, then
3- br ono- 2- net hyl propene (4. 0 nm, 39.7
2 was added in one portion and the
grxture was warned to 0 C. After
I Xture was concentrated in vacuo,
ed With sat. ag. NR4Cl (100 ralL) and
acted with Et0OAc (100 nL). The organic
was washed with brine (100 niL),
~drigd (MgSH™), 15 concentrated in vacuo
and §5ari fi ed by flash chromat ography
(silica, 0-10% EtOAc in petrol eum et her)
to afford the title product as a yellow::

o mowbhgbffitontt By QM

mﬂuorozmmylgsﬁoﬁ@xf'—é' qq)ome@yleyg)hergl -3- g4)_|:g_e)1tanq¢: agid ethyl ester ]
(mtermgdﬁte Ellg{;'t)le 14 k@n (255:-d1<;liﬂ-)i|<)- heﬁ%&b&%mé Eold l];i&@l‘ )_hﬁ conditions

descrlbefﬂ];xamgie-}oll—{&MRéﬂﬂVI}{zQMeOD)@ppm 0.97-1 68 (m, 6 H), 1.59
(dd, J—1b)3215(73HBerr2)yi_ TR B h 96l 6,008 pHE Y4 Jdd 4-1eetsivy34 He,
15 1H), 345 P8 70489 £33 & HELRY RS bEE2sH B 02 '

(M+Na) 503.09, Found 503.

VExample 24

2-(4-Methoxy-4"-trifluoromethyl-[1,1 ';3 *,1""]terphenyl-5'-yl}-4-methyl-pentanoic
20  acid

MeO
g o
(7

CF3

77



10

15

20

10% Pd/ C (Al drich cat no 205699, 0.55 Q)
mas added to a stirred solution of
3,5-1ns-

“@qu Vloxyphenyl) 4- et hyl - pent - 4- en8fEUS2007/066351
acid nethyl ester (14.1 g, 33 8 mmol ) and
NaOH (1.50g, 37.5 mmol) in MeOH (180 nl)

. at roomtenperature Stirring was continued

~for 1 h under H2 (1 atm) then the m xture
was filtered through Celite,

The titlg eopaim tvatpée@arp%ff%ac%ukl cuRlg ﬁa"et:fetlxt et er

trifluordndetian esiibnyddrgh4 adilussonRdyitwaphpyi- QyM\@&nhn&McH@thyi ester

(mtcrm%gage ]irl_x]EX})ilél W1V¥g % r%e)t(htore)af):htcrety é)\é\én%cq E QiActhe conaaﬁtons

de%ﬂbmmm It HMRN@O ¢80, ME(?D) &itpmé)d’% N@f&@@ H), 1.46

(ddd, J£19@§%@5 rsatﬁg 1'}f) Mﬂ?&tﬁ ﬁmﬁﬁwaq 8 bﬁﬁz t) 1’37 1.98
| i ca, -

(m, IH? ﬁ%eﬂ%?‘e‘h]fﬂ %ghe‘%)s (’t‘o”i?r?/@ tha (It"l tlt) 60 m,
3 H), 7.73 @AEE 07 15 2 H); elod DWCISERSK306 40+1g) 46718 Hound 465.
""H NMR (400 NHz, CDC13): 8 7.41-7.25 (in,
5H), 6.54 (s, 1H), 156.43 (s, 111), 6. 38
l&s 1E1), 5.01 (s, 311), 4.74 (s, 11-1),
Examply 287" (s’ 111), 3.70 (t, 1H), 3.65 (s,

2-(44" %E'gmﬁwé&n& léltl ryu n?tf'@?"”iﬁﬁf 2))4115%?1%?\% % ehdle acid |

c)i)-(aa4 nzyloxy 5- trlfluoronethanesulfon
eny 1) - 4- et hyl - pent -4- enoi ¢ aC|d
esggr 20 OfIf

or divet hanesul foni ¢ anhydri de (3. 3
.1%mol ) was added dropwi se to a

- enzyl oxy- 5- hydr oxypheny1) - 4- net hyl - p
¥“enoi ¢ acid methyl 25 ester (4.5 g,
13. 8crgol ) and pyridine (3.0 nL, 387 nmol)
in DCM (80 nL) .at OC then vvarmed to room
_ tenperature After 1I1 the ntxture mas
with 1M HCl L
D Ay Edﬂﬁ'&ﬁt‘?eé'tyéb“l A ’vHerl!i'Be'thS é’pf’&"l“& a‘t“h’@“ V1 ester
‘title product as an orange oil (6.10 g,
969% . 11-1-NWR (400 MHz, CDC13): 8
.42-7.30 (m 511), 6.97 (s, 1H), 6.85 (s,
WO 2007/ 124351PCT/ US2007/ 066951
3 , , 5.05 (s, 3H), 4.75 (s, 1H),
s, 01H), 3.77 (t, 111), 3.66 (s,
2.77 (dd, 111), 2.40 (dd, 111), 1.69

-Benzyloxy-4LtrifIuorotnethylébiphen
- 3cyl) - 4-net hyl - pent-4-ermc
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acid nethyl ester 10 A mixture of
2- (3-benzyl oxy-5-trifl uoronet hanesul fonyl o
Xxy- phenyl) - 4- nei hyl - pent-4- enoic acid

wo 04zl ester (4.3 g, 9.4 mol ), PCT/US2007/066951
4-trifluoronmethyl phenyl boronic acid (2.6
g, 13.7 trunp, K2CO3 solution (2M 9.4 nl)
and DVE (50 nlL) was purged with N2 three

A mixtdkSoft @3] %&g&@fy‘%ﬂh&y@-‘d@h@@ﬂ%{hﬁ%ﬁ&)(% (ll‘h@ﬁolw,—pheuyl-

s o i g FaF o) TBEE AL PLBEE By oo

‘added EA@Ng(6 Ol unlﬁdolmheﬁﬁﬁm%r@@& higdtdd aaF0df Ctibratfh. After

coolmgvé@ll%omg&gurg %glﬁﬁ:bln\évg nééﬁt;ap-:d m d by column

utio and rine. IThe organic |ayer was
chromappgraghy tq Wé@rlfﬁlﬂawfw@é‘*@?j and c once nt rat ed

in vacuo to.give the ti
g pRuriE it e Sep) FOPR e e
preparatigyof Exogte. 1h2@ve the title compound 25a; 1H N]\/[R {400 MHz,
cmo@%ﬁni‘é’ﬁ%@%( 1, BI7b b Ut CfM'H)bﬂd@h%s/!
-4- pent anol ¢ ‘aci
H); Cal‘é’§f’fé?23ﬂ16§602@é@ﬁ?/lé}1’€mdd?? ch cat no
205699, 030 g) was added to a stirred
sol ution of 245- -
b) z-({’ﬁflﬁné’ lrﬂﬁ)(roﬁ.lﬂx&lr['l 4495 QHEH}Y ~M§tﬂ;\i Jen: 4¥e]mlc
eht-4-enol ¢ aci d ‘met hyl™ ester
acid mgthyl gsterg 5 96 mmol ) in I\/EOH (75 L) at
roomtenperature. Stirring was continued
FsCAar 2 to-days under H2 (1 atm). Then the
agméi | tered through Celite,
[rdted in vacuo to give the conpound
g, %_4% as a yellow oil. :

The above intermediate 25a was subjected to the same alkylation procedure as described
in the preparation of Example le to give the title compound 25b; 1H NMR (400 MHz,
CHI.OROFORM-D) & ppm 1.68 (s, 3 H), 2.46 (dd, /=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, /=9.17, 6.48 Hz, 1 H), 4.69 (d, ~16.38
Hz, 2 H), 7.51 (4, J=1.47 Hz, 2 H), 7.58 - 7.68 (m, 9 H); Calcd for C27TH22F602 (M)

" 493.15, Found 493.

<) 2-(4,4"-Bis-trifluoromethyl-[1,1';3",1"|terphenyl-5'-yl)-4-methyl-peni-4-enoic

acid
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1H NVR (400 MHz, CD3Cl): 8 7.70-7.60 (m
4H), 7.08 (t, 1H), 7.00-6.95 (m 111)
© 6.90- 6.87 (m 1H), 5.56 (br. s, c)
WO20031%%13. 65 min (m 4H), 2.04-1.92 (n’i‘ TH§ 247066951
1.76-L64 (m 114), 1.56-1.42 (m 111),
0.92 (d, 6H). 15 :
04- Met hy1-2-(5-trifl uoromet hanesul f onyl oxy
5" A mixture@f infefriediao aﬁln(ﬂ!)r.hg( D.083impdob ayd Na®H (2N in H;0, 0.121mL,
0. 243m1§{o(1)) ?%‘@‘1E %BHE &!@Wim@@ﬁ)ﬁ B aéla Qonceitr';;&eCHﬁlz

e conpo repared
and W&t@ff pvgqchadded and the nnxturc was aclchﬂed with IN HCL The orgamc phase

was sepﬁatc(d&n@t}igiqﬁ%)ﬂs Prlasc balad éﬂ&hﬂﬂﬂ@ﬁlﬁti—l}dl})ﬂﬁh&ﬁw BFgamc
pent a t
7 layers wgre én %, %oig]cgrmé%% g c? ugﬁ%cf b é@%ﬁl hg;giap)%l]aph? % pg%re 33mg
10 (85%) o(tt;g title compokhdp/Rw i id\HE NMRDOEEMHZ, §eOD) 6 ppm 1.77
(s, 3H), 3.%3 813 - Bty 43?’7 0941121) H) Z95§1a 7J=ﬁ455(fm4 w1119, 4.01 (¢,
53 1 3, 15 G 18 G T, ek 2
©7.90 (m, 5 H},) Galcd £ B2 AHB B2+ 1H)79.14,0dunB4791. 40 (m
1H), 0.93 (dd, 6H). Mass spectrum (ESI,
rn/z): 365 (MH)
%% ( 3- Fl uor o- 4- trlfluoronetlloxy 4" -trlfl
E“mmW1 omet hyl -[ |, V: 31, 1"] t er phenyl -
‘ z-(3.~F1uy:‘h)4-aﬂmeirhysbthmm'aﬂmmmmthw[m3'kiy]terpmnws'-ﬂgA-
1 . conpound was prepared in 53 %
methy} %l;%.,ac%.!rugm 4-methyl-2- (5-
trifl uomret hanesul f onyl oxy-41-trifl uoronet
hyl-blphen 1-3-y1)-pentanoi c acid methyl

15

tq}fIuoronethoxyphenylboronlc
e condi tions described 20in

20

a) 2-(3,5-Bis-benzyloxy-phenyl)-4-methyl-pent-4-enoic acid methyl ester
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111- NMR (400 MHz, CD3C1): S 111-NWR (400
MHz, CDC13): 8 7.73 (br, s, 411), 7.63 (t,
1H, 7.57 (t, 111), 7.51 (t, 111), 7.45

wo 200azdll), 7.40 (m 211), 3.80 (in, 2dipsz007066951
3.70 (s, 311), 2.07 (m 1H), 1.75 On, HD,
1.55 (m 111), 0.95 (d, 6H)

. 25h) 2-0- Fl uoro-4-trifluoronethoxy-4"-trill
uoronethyl-[1,1' ;3 ,1"Iterphenyl -
yl)-4-ethyl -pentanoic acid A m xture of

F -4-trif|uoronethoxy-4"-trif|uoro
[ 1ol ; 3", 1"]terphenyl-5'-
etlhyl - pentan0|c acid nethyl ester (2
MEQ1 i), 10%Li OH in MeOH (0.3 10

3 h. The sol ution was concentrated In
)} and the residue was diluted with 1120
Rt hen acidified with concentrated HCL.
The aqueous sol uti.on was extracted Mﬁth
DCM and filtered through
pol ytetrafl uoroethylene filter. The
A 2M sgjglon of Ids md EIF demmentbylbanecde @hS mhcAid mapligiag edded
dropwis o214 in eoeassluﬂéaesolugda%f@@Lyzsd)e&@m@p%pmafcae Qeid methyl

otk A R e

under a fiitrdgengtmoshldyy. . The fedpdiiriRe (vGDBMil4ined BQovMHEYC for an
addmorﬁﬁsomn, el 3-br?mo 4 '?J)emylgmﬁéhe (4t0~mL1 idh mmZt)]éés dilied in one

ﬁ‘:)l 7.51
portion er.}d e r@ptgn WW@WWM{{&}! 53 0 OZ A@g Z(kﬁ.?l I’TFB]IE was

concentated 64 v0uo kilifpd wilh satdaq( NHLCL{E) L Gn®Strhdid vathErOAc
0 Inter

Co0m e BBk iy s 1000, ¢ B0

Ooncent@ted B vadyp androufifid iip FleshretreatosspiyHEkny & @/yﬁfPAc in
petroleuREdiHed RQITErd Wi tle PEAYEL 2 RSILR bil (14.74)04 t4).t lHENMR (400

. My, cgggg 8 ggﬁ%%ﬁ%& @ngéasrgeg ot e Lk Y s §h & 160D (s, 11,

4.66 (s, 1), $.FA(QrnERHharas Ul 70 ¢hiy |H)XAS8 e N0 L. 20- (et iy
| -pent-4-enoic acid nethyl ester (prepared
in Exanple 26, step (c)) under the

b) 7 2((2{%?%}}yi?ggg-ggﬁﬁgy%hgsy%-i-get y%@h—eem%ghcitﬁ Engt}gy] ester
103, 5-bi s-tri fl uorornet hyl phenyl boroni c
acid in step (d). 11-1-NWP, (400 MHz,

<)\;:D:%(:l): 37.96 (s, 2H), 7.94 (s, M, 7.55

(m 1H), 7.38 (m 2H), 3.80 (t, 111), 3.71
, 3 .01 (m 1H), 1.71 (in, 111),

@ aH), 0.94 (d, 6H). Internedaite B
1E
2- (8t - Flouor 0-5-trifl uoronethanesul f onyl oxy
-5L®i f 1 uor omet hyl - bi phenyl - 3-y1) - 4-

nmet hyl - pent anoi ¢ aci d nethyl ester
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5 The title conpound was prepared in 66%
yield from 2-(3-benzyl oxy-5- .
trifl uoronethanesul f onyl oxy- phenyl)-4-nmeth .
WO 2007112485t - 4- enoi ¢ acid met hyl ester PCT/US2007/066951
(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). 111-NM2 (400 MHz,
10% PACRBE1YE catFio 2ASBINND £)4092ddpdto 2 HDS] Rutionsf 2- (B8his-

_benzyloéy%he}r_lél )neth;bp@é-tl(emlc QsQi]ﬂlI&hérl chtef(d4. ( I3 8 ﬂa}ﬂol) IR

NaQH (k ?ﬂ ¥ Tmo%m%%b{—]] (h 111[|Q|j1t f%l@p a§u1 mg was
continuc® f§3 h(under HH) ate).thed ﬂl(e mixtdrefyas ﬁltftr@hl(amh Celgy,, \
concenn%teﬁ?ﬁ v«gc%% 51 F!mcle]i 1§w§é}'-7d00 rﬂL‘? Ezﬁraﬁﬁsgéd%ﬁi ﬁwth 1M HCL

rifl oorofret hanesulf ony] oxy
he mixtugs wap F’f“ia‘Ft‘iﬂd’l‘l‘é‘lﬁQWF B4R °°31b1§}%1)°rg$m° %‘f’f was -
washed mut Bk €50 @MY, aRdal (B g8, dod¥eitiyd in @&liednd puktiied by flash

chromat?gi'_r%) hy @ﬁzo . g(ge&/nn gﬂ)\[@@ﬁc‘h y]p E&Q%e%%r) Itongn7eQ.he 411%’ f)rgtlugt asa
yellow ofli(740 a4 @? BN MEBGRERE TSR .S, 8¢ 5, 1H),
6.43 (s, Y] (Pﬁm 114) ?Bpgzskﬁqlﬁ (TR 67 (@31{?5 70 (t, TH), 3.65 (s,

step
0,274 s B (oD Ghge S b8Pk Bl e DS bey
step (d-f)) using
4-chl oro-5-trifluoronethyl phenyl boronic
¢ Iifénst -G A}nethmmn 0y ken\@@-&i—-meth I-pent-4-
) %5%‘/’ f‘%z%%lpg% TR S P
enoic acklyaqthy BS54t 1 f | uor onet hoxy- 3", 5" - bi s-
trifluoronmethyl-[1,11;3",1"]terphenyl-5"-
'y1) - 4- met hyl - pent anoi c acid
O0a) 2(3- Fl uoro-4-trifluoronethoxy-3',5"-Dbi

1
[::Lf-trifl or onet hyl|

oTf

Trifluoromethanesulfonic anhydride (3.3 mL, 10.1 mmol) was added dropwise to a
stirred sotution of 2-(3-benzyloxy-5-hydroxyphenyl)-4-methyl-pent-4-enoic acid methyl
ester (4.5 g, 13.8 mmol) and pyridine (3.0 mI., 38.7 mmol) in DCM (80 mL) at 0 °C then
warmed to room temperature. After 1 b, the mixture was washed with 1M HCI (50 mL),
dried (MgS8Q;) and concentraied in vacuo to afford the title product as an orange oil (6.10
g, 96 %). "H-NMR (460 MHz, CDCl5): 8 7.42-7.30 (m, 5H), 697 (s, 1H), 6.85 (s, 1H),
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[1,1"; ,

3',1"Iterphenyl-5'-y0-4-net hyl - pent anoi c

acid nethyl ester 15 The title conpound
woowassgarepared in 73 %yield from PCT/US2007/066951

4- met hy1- 2- (5- _

trifluoronethanesul fonyl oxy-3',51-bis-trif

| uor onet hyl - bi phenyl - 3-y1)- pent anoi ¢ acid

6.78 (s, 'iﬁ} BW:! s %@15 Qf75 Sspﬁﬁil?&t@ 1103 4N e TR dh @t B ,Al7 (dd,

1H), Z‘iof(‘i‘df }}Qo]r@ﬁ%?ﬁbxyphenyl boroni ¢ aci d under
the conditi ons descri bed i n Exanpl e 26,
step 20(d).
d A eﬁ%@%&rhﬁég 10} methyl-pent- 4—en01c
) bggfo Fl uoro--4-tri fﬁu?ﬁgﬁrgt&?%:-y 3"y %" b| S-
acid méthylledteror onmet hyl - RX'
3',1"j terphenyl -5 -y1) - 4- met hyl - pent anoi ¢
@amd The title conpound was prepared in -45

31 ]tearphenyl 5'-y1)-4-net hyI pentanoic
aci d nethyl ester under the conditions .-
i bed in Exanple 26, step (h). 114- NI\/RV
JVMHz, CDC13): 3 7.99 (m 2H), 7.89 (m -
7.67 (t, 114), 7.57 (t, 111), 7.54
(tF ¥14), 7.43 (m 111), 7.39( m 2H),
3.81 (m_111), 2.07 (m 1H), 1.75 (m 1H),
'1.55 (m 111), 0.96 (d, 611). 15 Exanple

D

-enoic acidpydyfzlcster (4.3 g, 9.4 mmol), -mﬂunromethylphenylboromc acid (2.6 g,

13.7 mn-?m); 00! GLRAEAM! 9.5 yabd DHETRS AN HAEHIRA HEN, three
tlmes before addmg Pd(PPhs)4 (400 mg, 0.3 mumol). The mixture was heated to 95 °C for
5 h (followed by HIPLC). The reaction was diluted with EtOAc¢ (200 mL) and then was

washed successively with NaHCO; solution and brine. The organic layer was dried

" (MgS04), filtered and concentrated in vacuoe to give the title compound as an oil. The

residue was used crode in the next step.

e) 2- (5-Hydroxy~4'—tr1ﬂuoromethyl biphenyl-3-yl)-4-methyl-pentaneie acid

methyl ester
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2-(3-Fluoro-4-chloro-3",5"-bi s- trifluorone
thyl [1,11; 31, 1"Iterpheny1 5'-y1l)-

WO 20474 | - pent anoi ¢ aci d nethyl ester
The title conpound was prepared in 65 %
yield from 4-net hyl -2-(5-
trifl uoromethanesul f onyl oxy-3', 5 -bls-trlf
| uor pnet hyl - bi phenyl- 3-y1)-pentanoic acid
met hyl ester (prepared in Internedi ate A)

3of | uor o- 4-chl or ophenyl boronic acid 10

de¥ the conditions described in Exanple

Step (d). .

2. (3-Fluoro-4-chloro-3",S"-bis-tri

pr omet hy141, 193" , 1"] ter phenyl-5'-y1)-4-

et hyl - pentanoic acid The title conpound

was prepared in 37 %yield from

2-(3-fluoro-4-chloro-3",5"-bis-

15trifluoronethyl [1, 11,

31, 1"l terphenyl-51-y1l) - 4- net hyl - pent anoi ¢

10% Pdm;qmnmahw o9, @130 e sddtdiea Gemddlioluiemns 2-(5-

bsnzyloxy t?—ct:nr uc?rgrgletﬂyq-b%ﬁe%ry%l—ﬁ)-zggéthyﬂ)e%p4—«(:nlg}c' acid methyl ester

, (2.71 g, 5.96 mmol) in MeOH (75 mL) at room temperature. Stirring was continued for 2
10 days under H; (1 atm.). Then the mixture was filtered through Celite, concentrated in

PC1b§JS2007IG66951

vacuo to give the cormpound (1.83 g, 84%)as a ye_llpw oil.

YH-NMR (400 MHz, CD:C1): & 7.70-7.60 (m, 4H), 7.08 (t, 1H), 7.00-6.95 (m, 1H), 6.90-
6.87 (m, 1), 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, 1FD), 0.92 (d, 6H). '
15 '
- B 4-Methyl-2-(5—triﬂuoromethanesﬁlfonyloxyA'-triﬂuoromethyl—-bipheny]-3—
yl)-pentanoic acid methyl ester

O

TfO -

(7
¢

20
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11-1-NMR (400 MHz, CDC13): S 8.00 (m 2H),
7.90 (m 2H), 7.62 (t, 1H), 7.58 (t, 1H,

7.54 (t, 1H), 7.49 (dd, IH, 7.41(dd, 1H,
wo200718%1( dd, 1H), 3.84 (m 1H), 2.10 (PRT/USHP7066951
1.78 (m 111), 1.59 (m H), 0.97 (d, 6H

20 Exanpl e 29
-243"-Fluoro-3,5,5"-tris-trifluoromethyl-11.
The title, cbMoundlwds @fe‘pdaﬁnw&% yie Tpm4-(Sretdroy-p enfiuarvoicthyl-

vy BE ey g eyt et e des

rstep(c)l 11 3, Merphenyl 5Ly1) 4-

[ I-pent anoi ¢ aci
VRO NI G DR By Gl i - 40445 @,
1H), 7.3y417@k dhn, fiAn B 2¢,(18), 3f7D a;o'm) $67-1.95 (m, 1H), 1.75-1.65 (m, -1H),

rif oronmet
1541 4h %‘W Eﬁ bjﬂ?{%%]&lp% %;ffl)&%ent gﬁh(&#c aci d

rret hyl ester (prepared in Internedi ate B)

and 3,5-bis-trifluoronethyl phenyl boronic

g) mmhd@mu-rrdemﬂhemﬂhﬁﬂhomahﬂesﬁﬂl b'@drphmyl-S' |
yl)-4-ethEi( gyPanglc gch m§t‘i§]@:st£rd)

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—triﬂuoromethoiyphenylboronic acid under the conditions described
in step (d).

IH-NMR (400 MHz, CD3Cl): 8 "H-NMR (400 Miz, CDCl;): § 7.73 (br, s, 4H), 7.63 (1,
1H), 7.57 (t, 1H), 7.51 (t, 1B), 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-trifiuoromethoxy-4""-trifluoromethyl-[1,1';3',1""] terphenyl-5'-
yl)-4-ethyl-pentancic acid
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b)
2 (3 -Fluoro-3,5,5"-tris-trifinoronethyl-]|
, 3", 1" perphenyl -5' -y1) - 4-

WOZ"‘%’{‘WI _pentanoic acid The title coffJBisHerssst
was prepared in 33 %ield from
2-(3"-Fluoro-3,5,5"-tristrifluoronethyl4l,
198", 1"i tel phenyl -5' -y1) - 4- net hyl - pent anoi
c acid nmethyl ester under the conditions
descrl bed i n Exanpl e 26, step (h).

00 MHz, CDC13): 8 8.01 (br.s,

pbr. s, 111), 7.63 (hr d, 211,

AHB9 (br. s, 2H), 7.50 (hr. d,

8Hz), 7 37 (hr. d, 1H,

, 3.90 (hr. tos, 1H), 2.14 (hr.

1.80 (br. s, 1H), 1.60 (hr. s,

7 (br. s, 6H) Exanple 30 .

bis-trifluoronethyl-4"-chloro-3"-tr

i fl ucp owet hyl -R E; 3', 1" ] terphenyl -5" -y1) -
4- et hyl - pentanoic acid CF3 CH CF3 15C1 C
20 5 The title conpound was prepared in
50 %yield from2-(4'-chl oro-5-
A mixtugerof 2-[3fwrorfettiframesibfyottyrifysepmehsd-£ §, ¥:3'd Gieophayl-5-

y1)-4- a@%m&{omat@ }é‘{?ﬂlﬁ M2 Ag)r’f@iplamp g{% nggggltm\ée@ﬂ{ e.3
| .
o) and [ 05 e el R Bk ot BB P

vacio ajalﬁhedesldnd\@ts dihe wiidb e tidoins adrbﬁetdmntb eshcénfrated HCL.

The aqu%m%& \%gexnﬁétglnm&l@c}v[ e ﬁltered through

Is-trifl uoronet bt¥ -chl oro- 3" -
polytetry ?rpqﬂggpqﬁl@{ H?ﬁ soluthp wps concen ated in vacuo to give a solid

residue. $he sd1dvek PlRETBY tisnl revyrae)phése prefabuyile HR IO (RIaON,01,0) to
give the 8 duct (11 mg, 44 %).

"H-NMR (CDsCl; 400 MHz): & 7.70 (br. 5, 4H), 7.61 (t, 1H), 7.5 (t, 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, 1I9), 0.93

(d, 6H).

Intermediate A

4-Methyl-2-(5- mﬂuoromethanesulfonyloxy-S',5'-bls-tnﬂuoromethyl-b1phenyl—3 v

pentanoic acid methyl ester

86



10

15

The title conpound was prepared in 61 %
yield from2-(3,5-bis-trifluoronethyl-4"-
chloro-3"-trifluoronethylll, 198", 11t er phen
WO 2007124351 v 1) - 4- met hyl - pent anoi ¢ aci d nBEHYAz007466951
ester under the conditions described in
Exanpl e 26, step (h). 15 1H NWR (400 MHz,
CDCb): 5 7.98 (s, 2H), 7.88 (111), 7.85
(111), 7.50 (m 311), 7.25 (1H), 3.73 (t,
1H), 4. 97 (m 111), 1.69 (m 111), 61-1.
a.plg 31 6.65 (d, 1111, 1.47 (in, 1H),

O
6- 0786 (m 20 )
-.(3C5 D'fluoro-4"-ch|oro-3"-trif|uoroneth

- a)2F(3 5-Di fluoro-4"-chloro-3"-trifluorone
thyl-(1,1' ;3" ,1"Iterphenyl -5 -y1)-4- 25
nmet hyl - pentan0|c acid nethyl ester WO
2007/ 124351PCT1US20071066951 The title

The titl HRPRIBhHESWEBTHy 8 plate &L fRmA3 H5ayiewd- f r om

mﬂuoroaleﬁl&esﬁhﬂyﬁﬂjﬁp]ﬁnyl) 4-methy1—pent—4 enoic acid methyl ester (prepared
in Exan{[?] {6' % dei %g con'“ii) " %Xsc?"%e)( rn%%xtﬁ lg %%IH r(8 Iﬁ?usmg
35¢Mﬂ#h%®@%h¢ﬁ@¢®@ﬂ%@%@¥ﬂ%ﬁﬁ@pared in _ '

nt ermedai t e

'H- NM‘S;(“@G W|%?%6He"ﬁ§ﬂ %}@r'b%“ @ 1He 7 & Fhydr 7$5e-210),
- 3.80 (t, O 1t(h, A% 2. AEGE LD edl (oh) HEX Brhe 11609458, 6H). .

(d). 113-NMR (400 MHz, CDCl13): 8 7.90 (s,

114), 7.72 (d, 111), 7.60 (d, 111), 7.58

(s, 111), 7.52 (s, 214), 7.15 (d,-211),
Iﬂmﬂn%ﬁﬁﬁﬁ(t 111), 3. 80 (t, 111), 3.70 (s,

2-(3"-F1 od'g' %griﬁuorome(hnllesu Toxy- 5'7l‘§ﬂl(0 methyil'[}il)hengl 3935)-4-

methyl-pentan01c acid methyl ester
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15b) 2-(3,5-Difluoro-4"-chloro-3"-trifluoro
methyl -[1,1"; 31, 1"l terpbenyl-5"-yl)-4-
net hyl - pentanoi c acid The title co
WO 20083 epared in 99 %yield from
2-(3,5-difluoro-4"-chl oro-3"-
trifluoronethyl-[1,1";
3',1"]terphenyl -5 -yl )-4-net hyl - pent anoi c
The titleggginppupdt4sprepeatip po%mield from AS-eomtixy-fons

triftuorctH@BéreduREi 10 P plfeX A PGyt Bent FAR: dold InethihektDlRepared
L < AT

3-fluoroB-thBuofameth@ipHenylbfordcIciflim st {d)) , 6. 84 (tt,

1 111), 3.84 (t, 111), 2.10 (m 111), 1.77
H-NMR (400 M3, \CD:G1): S8HNMR (4901¥iz, COCBY & 7 &8 (61D, 7.53 (m, .
1H), 74624, 8= 32112) 7.39 (m, 1), 7.36 (m, 1H), 7.33 (m, 1), 3.78 (m, 1),

- hyl-2-(3,5,3"-trilluoro-5"-1r.i rom .
706 Gprat a4 Giitar iy R shigeh ek o™
" pentanoi c acid 5 a)
4- Met hyl -2-(3,5,3"-trifluoro-5"-trifluorom
Intermeﬂfahyj - [ 1’ 11’ 31’ 1"j ter phenyl -9 - yl) -
pentanoi c acid nethyl ester 10
2-(4'-Chloro-5-triftnoromethanesuifonyloxy-3'-trifluoromethyl-biphenyl-3-yl)-4-

nBound
CTNUS2007/066951

methyl-pentanoic acid methyl ester

The title compound was prepared in 70 % vield from 2-(3-bcnzyloxy-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). 4

Example 27
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The title conpound was prepared in 95 %
yield from2-(3'-fl uoro-5-
trifl uoronmethanesul fonyl oxy-5"-trifl uorone
WO 2007/3331hi phenyl - 3- y1) - 4- net hyl - pent anB§FEUs2007/066951
-acid nethyl ester (prepared in
I nternmedi ate B) and
3, 5-di fl uorophenyl boroni c acid under the
5 2+(3-Fhibo- ¢mrdintdnmmx3dﬁs&t'rﬁisbﬁﬂudmnmm';e',IZIiﬁrphenyl-S‘-

1)-4-moth tQﬂiaQ
yh-d-m ﬁg)£ = 3,5,3"-trifluoro-5"-trifl uorom

ethyI 11 11 31,1"Iterphenyl-51-y1)-
pentanoic acid 5 The title conpound was
}/ Fprepared {n 36 %yield from
4-met hyl -R-(3,5,3"-trifluoro-5"- -
‘fluoronethyl {1,198' , 1"}terphenyl-5 -yl
petfanoj-SHaci d nethyl ester under the
descri bed in Exanple 26, step
11-1-NM . (400 MHz, CDC13): -5 .
s, 111), 7.60 (br. s, 1H), 7.55
H), 7.49 (br. d, 1H, J=9.1Hz),
. 2H, J=6.311z), 6.84 (tm 1H,
J=8.8Hz), 3.87 (Jr. s, 1H), to2.10 (br...
s, 1H), 1.80 (br. s, 111), 1.58 (br. s, .
' 1H), 0.96 (d, 611, J-= 6.1H4. Exanpl & 33
10 a) 2 BusrolidihstRéReixy-3" 50bis tritublome@yiomet hyl -

[, I' 3 i)""ljiéa f Tya-g' I:yl)-4e mEtEﬁq%ntanmc aX"iIi)lneéLyfTet ny! pent an
a)2-(3,5-Difluoro-3",5"-bis- trlfluoronethy

141r198',1"]terphenyl 5V1) - 4-
met hyl - pent anoi ¢ acid nethyl ester 20

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).
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5 The title conpound was prepared in 72 %
yield from4-nethyl-2-(5-

' trifl uoromethanesul f onyl oxy-3', 5 m

WO 7{61b et hyl - bi pheny1- 3-y1) - pentan0|% 5%&%%Mﬁﬁl
met hyl ester (prepared in Internedaite A)
under the conditions described in Exanple
26, step (d). 10 . -
b) 2- (3 5 D'fluoro 3",5"-bis- trifluoronethy
141 Iterphen .,

b) %wfétF?fgvrwbgrﬁlaw&eﬂma’c% %/5 'Pff’etr’%é?‘{rf-"g"t?:%'npound

[1,1%:3", aerphesparyba-methd-pbeftansicakid from
2-(3,5-difluoro-4"-trifluorotnethyl[1,1",3
1,1"|terpheny| 5' yO 4- nEthyI pent anoi c

The nﬂe%gllfi%ggﬂ,e\%% ﬁ]ﬁp e g Ia?é § 2 n di %ﬂgcggmethoxy-

3", 5"-bishfliflvodiith{ 4 Q0 SWMQI]JI@M@M)—ZL x@et@l—@:@ta@mq aci@i)ethyl ester
< 7.58 111
under th%cc%@{idzi’s de]sé'rgold inf %léi@ J,p'z%) 6 ot (m H ),
- NMSESMak, epct i 7. 9@ (nl QH{ i7 |89 (nl, 34 764,80, G187 (¢, 190),
754, @jrgal(@ 1%3 (3"lm]2@) 3. 89(m IHS ‘ngn, i, 295 (m, 11), 155

(m, anuﬁaiﬁﬁano 3",5"-bis- trlfluoronethyl [1, 71
Iterphenyl F-y1)-4-nmet hyl pentanoic
aC|d
2-(3- Cyano 3",5"-bis-trifluoronmethyl-[1
Emmple?s) 31, 1" ]terphenyl 5' -y1)-4-nethyl -

| z-(s-Flqu%n[ktp&iL% e 20l SHRLRW éth§ls[ti Q130 117) Eb%pﬂeiéﬁlseyl)ﬁ;t-methyrﬁ

Was prepare 48 %

pentanoifagidt hy| - 2- ( 5-

ﬁ) " 2-(3-Fluoro-4-chlore-3",5""-bis-trifluoromethyl [i,l';3',1"Iterphenyl-5'—y])-4—-
methyl-pentanoic acid methyl ester
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10
trifluoronethanesul fonyl oxy-3',5" -bis-trif
| uor onet hyl - bi pheny1-3-yl)-pentanoi c acid
WO 200B1R43511 ester (prepared in | ntermedaPCEUR)07/066951
and 3-cyanophenyl boroni ¢ aci d under the
condi tions described in Exanple 26, step
(d).
ano-3",5"-bis-trifluoronmethyl-[1
er phenyl -5' -y1) - 4- net hyl
acid. The title conpound was
N 68 %yield from
3 yalo- 3", 5"-bistrifluoronethyl41,1',3
1li"lterphenyl-5'-y1)-4-nethyl - pent anoic
[ et hyl ester under the conditions
ed in Exanpl e 26, step (h).
VR (400 MHz, CDC13): 5 8.02 (m
211), 7.91 (m 2H), 7.85 (in, 111); :
7.69(m 111), 7.5-7.7 (in, 413), 3.86 (m
1H), 2.10 (in, 114), 1.80 (m 111), 1.57
The titlq qgpipaund yras pEpOR it 67 “e@ ) fromEaegthyl-2(535
mﬂuor(ﬂﬂeMEﬁeBﬂi{)ﬁy%xﬁ 3';55bzﬁtr1ﬂﬁtfrd)r§eﬂ:tyf ﬁlﬁﬂeﬁﬂﬁlﬁgiﬁ&ﬁ)ﬂnc fcka

methy! i (rRpsragt Aier DA AL A FH B g g oo eid

10 under thg fonditions described in Example 26, step (d).
4-Met hyl -2-(3,5,4"-tris- trlfluoronethy141
1'; 3", Piterphenyl-5Lyl)-pentanoic acid

b) JTEtlHlYoro hloro-3J' g" -bis-trifluoromethyl-[1,1'; 3',1"]terpheny] -5-y1)-4-
methyl-pentanoic acid : '
The title compound was prepared in 37 % yield from 2~ (3-ﬂuoro—4 chloro-3",5"-bis-

15 triflvoromethyl [1,13", 1" terphenyl-5-y1)-4-methyl-pentanoic acid methyl ester under the

conditions described in Example 26, step (h).

H-NMR (400 MHz, CDCly): 8 8.00 (m, 2H), 7.90 (m, 2H), 7.62 (t, 1FD), 7.58 (4, 1H),
7.54 (t, 1E0), 7.49 (dd, 1H), 7.41(dd, 1H), 7.34 (dd, 1H), 3.84 (m, 1H), 2. 10(m, 1H), 1.78
(m, 15), 1.59 (m, 1H), 0.97 (d, 6H

20
Example 29

2-(3""-Flaore-3,5 5"-tr1s-tr1ﬂuor0methyl—[1 1':3',1""terphenyl- 5‘—yl)—4—methyl-

pentanoic acid
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The title conpound was prepared in 68 %
yield from4-nethyl-2-(5-
trifl uoromethanesul fonyl oxy-3',5" -bi s-t
WO N1t Brret hyl - bi phenyl- 3-y1) - pent an0| BC 15‘&'5!2‘197’066951
met hyl ester (prepared in Internediate A)
and 3, 5-bis-trifluororaethyl phenyl boronic
-acid 15 under the conditions described in
: step (d). b)
| uoro-3",5"-bis-trifluoronethyl -
terphenyl 5'-yl)-4-
ptdnoi c acid. 5 The title

]terphenyl -yl) - pentan0|c aC|d
esfer under the condi ti ons
descrilpgd in Exanple 26, step (h). '"H NWR
3 (400 MHz, CDC13): 6 8.00 (in, 411), 7.92
(m 211), 7.65 (m 1H), 7.61 (in, 2H)
3.88 (t, 111), 2.13 (m 111), 1.79 (m
a) 2@ Fuodo-Ba 5 'Gmis-tr]ﬂ‘@ormﬂtlﬁfﬂ[l(ldy 16}tdrphed-5'-yI)-4~

methyl'g‘g"?‘g;gg‘c‘g’ﬁw?yl For o- 4"~ tri 1l uor omet hyl -R 1

; 3", 1"Iterphenyl-5'-yl)-4- met hyl pent anoi ¢

ag d
@*Q (5- Cypno- 3- f1uoro-4"- trlfluoronethyl

er phenyl-5'-yl)-4-net hyl -
eF gnt gnoilc acid nethyl ester - 5 The title
' Was prepared in 21 %yield from .
Yy 1-2- (5-
orotnethanesulfonyloxy 44ri f | uor onet
-henyl 3-34) - pentanoi ¢ aci d net hyl

g 3 epared in Exanple 26, step(f))
10 and F _ o
3-fluoro-5-(4,4,5,5-tetranethyl [ 1, 3, 2] di ox
abor ol an-2-y1)-benzonitrile under the

conditions described in Exanple 26, step
The title mpound was prepared in 91 % yield from 2-(3'-fluoro-5-

trifluoromethanesulfonyloxy-5'-trifluoromethyl-biphenyl-3-yI}-4-methyl-pentanoic acid
methyl ester (prepared in Intermediate B) and 3,5-bis-trifluoromethylphenylboronic acid
15 under the conditions described in Example 26, step (d).

b) 2-(3""-Fluoro-3,5,5"-tris-trifluoromethyl-[1,1';3",1" | terphenyl-5'-y1)-4-

methyl-pentanoic acid
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b) 2- (5- Cyano-3-fluoro-4"-trifluoronethyl4l
,1';31,1"Iterphenyl -5"-yl) - 4-net hyl -

WO 2008a438inoi ¢ acid The title conmpound REEUS2007/066951
prepared in 71 %yield from
2-(5-cyano-3-fluoro-4"-
“15trifluoronmethyl-[1,193"',1"]ter phenyl -

" The titly dmpdumti®bd PrépaRENBANGIcE fdaid3 iRy, s, estier

mﬂuorézj%quf [[1 1h3€ ﬁtsct) I ! I S -dq%yj! | gﬁﬁcjﬁi nde%%%g%ere 3

_ underﬂze c@fﬂhtﬁ)ﬁb de&haed m7Ex1lQp{e§6 st ) 6.97 (s, 111),

. 94-6.92 (m 211), 6.89 (s, 114), 6.82
‘H-NM{{qhoo M.‘Hk) CDE:) 708 .(1(br. s,leﬂ,)7,91 2:Q L, A3 (ﬁrm oH,

6. 111%;@39 ga)( d%s(gr(ﬂ)m,]];%zré %gl(bé d?’g& K1), 3.90 (b;'. |

s, 1H), 214 (- @}H)wib%(br 8"THD i1 &0 €br-is f IR O3 fetshoiD - R, V;
3',1"lterphenyl -F-y1)-4-nmethyl pentanoic

aC|d 25 a)
4- Cyano-3",5"-bis-trifluoronethyl-[1,1
E“‘“"'%éﬁ 1" 1t er phenyl-5Ly1) - 4- et hyl - pent anoi ¢

, -(S,S-lﬁ_scthﬁum&wrl%e%ﬁl@:ro-?:"-tnﬂuoromethyl -[1,1';3",1"|terpheny?-5'-yl)-

4-methyl-pentanoic acid

a) 2-(3,5-bis-trifinoromethyl-4"-chloro-3""-trifluoromethyl-
[1,1':3",1"[terphenyl-5'-yl)~4-methyl-pentanoic acid methyl ester'
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The title conpound was prepared in 57 %
yield from4-nethyl-2-(5-
WozOtrlfluonmethanesulfonyloxy 3,5 -bis-t
Ud#dttet hy! - bi pheny1-3-y1)- pentan0|cP§QW%?mm“*“
met hyl ester (prepared in Internedi ate A)
and 4-cyanophenyl boroni ¢ aci d under the
~condi.tions described in Exanple 26, step
The t:ﬂe( @ylpou&gwﬁ)prepared in 50 % yield from 2-(4"-chloro-3-

trifluorofrefh@rebaY Bty R 3 3 -t hroRinSth 1 biphd 0T AR By phntandic acid

ot i b R S T P E B i
under tH@ Pondiifigrisdésgritfed mufixample 26, step (d).
2-(4-cyano-3",5"-bistrifluordnethyl-[l,ll;
3, 1" ]teThenyl 5' y1) 4- nethyl pent anoi ¢
the condi tions

b) ? @g 1s— omet ﬁf. oro "t Slf 8 e(tle? 1H NVR

1, 1'3'@'ﬂ@@hmﬂ-5'3®56113)1!’]'l’8“t81"@0°@m 2H) 7. 91 (m

, 1.77 (d, 21
The tlﬂe((‘PIIlpCT&(&\)’aS PfFP%@ ip @1 A) flf)ﬁom—? (%%—bzc@ﬂuq_rpﬂ'mhyl—éi"
chloro-38-trifiGiorbmgthyl-1111);3", 1 Dtetbhenfirg'-y1i-4-Inpthyl Jpentdhol: Bid methyl
ester under e Cﬁ%di%%)é g%%cﬁ)n Exinpioze dep B - 25

H NMIZ@&MI"I@@)’@%E’@F@M@Z%W é%@ﬁ%»%lss (11, 6.65 (0, 1), 7.56-

3,5, 3" et raf &1
750 40,135 O 3ty 10 ) %Mﬁdm Tag o 18, 0.6
6H. 2(3,5-Di hydroxy- phenyl) - 4- net hyl - pent anoi ¢
acid nethyl ester 10 CH

Example 31

2-(3,5-Difluoro-4""-chloro-3"'- trlﬂuoromethyl-[l 1% 3' "Jterphenyl-5'-yl)-4-methyl-

pentanmc acid

' a) 2-(3,5-Difluoro-4""-chloro-3"-trifluoromethyl-{1,1';3',1"]terphenyl-5'-y1)4-

methyl-pentanoic acid methyl ester
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10% Pd/ C (Al drich cat no 205699, 214 ng)
was added to a stirred solution of
2- (3, 5- bi sbenzyl oxypheny1) - 4- net hyl 4
WO 2007481 ¢ acid methyl ester (2.14 g, %msm"m“%l
mol ) and NaOH 15 (225 ng, 5.6 mmol) in
MeOH (30 nlL) at roomtenperature. Stirring
was continued for 2 h- under H2 (1 atm)
then the mixture was filtered through
Celite, concentrated in vacuo, suspended
Fin watef (15 nL) and adjusted to pH 2. with
~~Fhe m xture was extracted wi th DCM
. « ml); the conbined organic |ayer
ashed with brine (20 nlL), dried
D ), concentrated in vacuo and
ied by.flash chromat ography (silica,
20% Et OAc in petroleumether) to give
t1%ke product as a white syrup (1.1.¢

b) 243. 5-Bi s-trifl uoronet hanesul f onyl oxy- ph
enyl ) - 4- met hyl - pent anoi ¢ add net hyl ester
Trifluorqmerh anhydri de
Themle(cmmﬁwaslf@ff %ﬁwsgﬁomggdi %ﬂ r?)pvm se to
trifluorogetbanpsuifanglognl -gﬂu@'ppl@tfyl -biphenyl-3-yl)-4-methyl-pentanoic acid

methyl e%er((ﬁepireﬁig{lﬂﬂﬁﬂéﬁ%Tm%i(ﬂé%ﬁ -diftodi@bylborpeican@ier the
cid
contiion ot PP S08 L) S5 Y- h BT P8

1H), 7.701d) 1181 7.0, 1 Hp N.sN@) BT .52 G, ZEHIOM SUEITPR GRS (xrlél) 3.80
te shed with 1M
¢ 15, g&l ?Ii)llz'r%(m Igl%f WM@O(V\%S( concentr at ed
in vacuo to afford the title product as an

orange oil (104 ng, 99 % . The product was
b)  243.8®iMiotorD Uthlokas3 t-rdnonomethfli (G ALY, OHterphenyhs'-y)4-

methyl'qeg%ﬁ%\gt hyl - 2- (3, 5, '3 5"-tetrafluoroll, 1'
The nﬂccénpo&ndlﬁaﬁﬁreﬁh%wl 995, mM&}rmp et Affido-achidro-3"-

wituoroggsd 1SS b, S e AR B P B e
the condmyﬂs)demmtnlmmple 6, ateroth HEVMR (464 Myllz, GR35 7.89

oo TR 18 S Pl By P gy g e
1H)38663ﬁ3ﬁﬁ%ﬁ} g A {6 (BMIBEFTHL) and
DMVE (2 L) was purged wWth N2 three tinmes
bef ore addi ng Pd(PPh3)4 (10 ng, 0.01
). The m xture was heated at 95 C
ExamplE i ght 5 (followed by HPLC). The
-Meth)ﬂ—m,fs ORiNuES-5lierdifttio e etyl- 1, 158 QA}IerﬁﬁnWL‘i)-yﬂ-l’]d
-was washed successively wi th NaHCO3
p”“”wgﬁﬁ tion and brine. The organic |ayer was
dried (MgSH), filtered and concentrated
in vacuo to give the title conpound as an
oi . The residue was,purified by flash
chromat ogr aphy (0- 15% Et OAc in Petrol eum
ether) to give the title conpound (75 ny,
84% as a yellow oil. 1011-1-NWR (400 MHz,
CDCI3): 5 7.58 (br. s, 1H), 7.52 (br. s,
2H), 7.26, (br. s, H, 7.15- 7.05 (m



b) 4- Met by1-2-(3,5,3",5"-tetrafluoro-(1, 11
3',1"lIterphenyl -5 -yl)-pentanoic acid 15
, . 0
wozo%xlngx?sé' ]Elrgmconpound was prepared in 2007066951
4-nmet hyl -2-(3,5,3",5"-tetraf |l uoroD, P
3',1"lIterphenyl -51-y1)-pentanoi c acid
nethyl ester under the conditions
F descrlb,d in Exanple 26 step (h). -
400 MHz, CDCl13): 37.58 (br. s,
ofbr. s, 2H), 7.25 (m 111), 7.19

(b 03H), 6.82 (m 211), 3.80 (m
1Y 2.06 (m 1H), 1.76 (m 111), 1.55 (m
11 0.95 (m 614). Exanple 39 ( R
) - ‘e 13is-trifluoromethyl-[1,1";

dterphenyl-5' - yl ) - 4- met hyl - pent anoi ¢
5 acid 25  5CF3 .
~a)5-Benzyl oxy-4'-trifl uorone
hyl - bi pheny1-3-y1l)-acetic add CF3 10To a

0 RS inpprer s pnorometi L5t rerphen st

mmwn%P%mgm%m@ﬁﬁ% acid ethyl ester (120 g, 0.29
nmol) in TILE (1.2 L) was added water (240
m.), Li0111120 (16 g, 0.32 nol) and

Fstirredjat roomtenperature for 16 h. The

i pr~was filtered and concentrated in

o genmove THF. The resulting thick

F Iiﬂﬁbd-‘ﬂs acidified to pH 2 by addi ng 2N
aqu—.usOHCl solution and the white

on¥15 tenperature. The wet white
pr oduct” was recovered after Filtration and
0 ~ dissdiked in EtO0Ac (500 ni). The organic
| ayer was separated fromwater, dried
(NgSOA)'and concentrated in vacuo to
obt a .
The title e%mrv?@ﬁizw ByA R B Y GPBA TS pheny! -
mﬂuoromytﬂa)le@h'@iyioﬁy Frari florph 85y1-Biph @A) vil)- 4—methy1—pentanmc acid
methyl ester (prepared in Intermediate B) and 3,5-difluorophenylboronic acid under the

15 conditions described in Example 26, step (d).

b) . &4-Methyl-2-(3.5, 3"—tnﬂu0ro S"-triflooromethyl-[1,1';3",1""terphenyl- 5'—yl)—

pentanmc acid
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11-1-NWR (& DMB0): 5 3.64 (s, 2H), 5.18
(s, 214), 7.02 (s, 111), 7.24 (d, 2H
7.34-7.50 200n, 511), 7.81 (d, 211), 7.89

WO 20§7¢4243211), 12.25 (bs, 0.6H); Cal cd f BFT/US2007/066951
C22H17F303 (M+H) 387.11, Found 387 1 WO
2007/ 124351PCTI US2007/ 066951 5
b) 4- Benzyl- 3-[ 2- (5- benzyl oxy-4'-trifl uorom

The tittedohydundivpepyrdd i3 3¢ B-vatidtoy i methyl-2-(3,5,3"-trifluoro-5"-

AL 12 ik B o e 1

under tHe 2or@RB: Yibser®d 4 Exhﬁq(ﬂtha@cepomet hyl - bi pheny1-3
-yl)- acetic acid (20 g, 52 mmol ) in THF

'H-NMK 08 MBik ) CTRt 5)-577853 Gorwa BT ardebat. S\ EDRT.B5y(br. s, 1H), 7.49

on.& [FERIERTR R P B ol Ly S, 297 0. 1)

2.10 (brysrBD) 1-$Pe(bng. AR L AL B H) AP tdnell. 7T W8 at ur e
below -70 C. This m xture was stirred at
--78 Cfor 15 mnute and O C at 1h. The
ite solid was filtered off to receive
Examp%é\ﬁée anhydride in the filtrate which 15 was
2-3,5-TAREES PaAGKaiRorohBih{-[1,1'", 2 &AL SyTLL- RS y1-
to solution of (R)-(+)-4-benzyl-2-
pe“t’?“"d‘kaé%ol i dinone (9.6 g, 54.4 mmol) in THF
(109 nmL) at -78 C was added nBuLi (1.6Min
hexanes,| 34 ni, 54.4 nol), drop-w se,
pi ntalning the.internal tenperature bel ow
; tirred at -78 C for 45 mn:
al ated chiral auxiliary was
canpul ated to the anhydride at -78 C and
Bd to 0 C over 1.5h. The resulting
‘ o-Fwas stirred 20 further at 0 C for
20 mmutes and quenched by addi ng excess
saturated aqueous N 14C1 sol ution. The
‘solution was diluted with Et 0Ac (200 nl)
and the organi c phase was washed with
a) S@paithioed3 9t Vs triflubiaAGB-[$,0% 11 ' enphedy s -6
et Pri x 100 nL). The sol ution
methy} ﬁ%}s‘mgl??cel@ﬁlg{&glreg%gsm and the sol vent was
renoved in vacuo. The crude material was
£ purified by 1SCO silica gel' colum
chromat ggr aphy to receive 20.3 g (72%

| B42- (5-benzyl oxy-T-trifl uoronet hy
phegyl- 3-y1) - acet yfl - oxazol i di n-2- one .
white solid. 311-NWMR (CDCI3): 8 2.76
111), 3.26 (dd, 1H), 4.19 (m 211),

gF 211), 4.69 (m 111), 5.13 (s,
.04-7.46 (m 1311), 7.67 (s, 411);
Cal ed for C32H26F3N04 (M+11l) 546.18, Found
546. 3.
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5
c)4 Benzyl- 342- (5- benzyl oxy-4'-trifl uorone
t hyl - bi phenyl - 3-y1) - 4- et hyl - pent -
W“"‘Z’%‘%w | - oxazol i di n-2-one ~CF3 To a'C/Uszomeest

col orl ess sol ution of
4- benzyl- 342- (5- benzyl oxy-41-trifluoroneth
yl - bi phenyl-3-yl)- acetyl koxazol i di n-2-one

5 (6'0 g, 11.00 mmol ) in dry THF (22 nl) at

added NaH 1 Min THF
The ﬂﬂ%caweﬂufl%%as PPN ] %6 h@ “%T Mt AR
trifluorcthethpresv fegloxyyelis Pitiatrifitongnethiiebiphartye $-mlarbentanoic acid
- methyl és{%p@%a?éd%ﬁtebﬁjsm A)Zéldegthe I&%u&;ﬁ%&kﬁﬂe&‘& Erxgqule
solution was stirred at -
26, stepfdnut es. To this was added
3- brono- 2- net hyl propene (4.44 nL, 44
nmol.) mai ntai ning 15 the tenperature bel ow
b) 2 (353 If;ﬂuoy}hfrg"t J?setrﬁqgloﬁubtﬁ? ?t]tefb‘ﬁé’xfyl-s'-yl)-4-
letion,” the systemturned to greéen.
mﬂhﬂ?ﬂﬁgmﬁd?ﬁt t he dry i ce bath was qU|ckIy '
The title conr}%:'\{lg wagg%%arée 3 d§QF dlel\ﬁn ﬁﬁ? gr delg Q%ﬂ&uoe})m%thyl-
- (L1733 Witexthenye S'wbig - n@thYkM@ﬂOﬁw@ h@thylaﬁtcr@n@r thepongtions
15 desmbeﬂﬁﬁﬁﬁe%@@&dﬁ?d wi'th saturated aqueous
NH4C1 sol ution. The systemwas diluted -

"H-NMRAAbdM EE, OB 600 (. PHR M0 k) €007 60, LINphEsYe,, 119),

rssnffEE0AS I, B TR B . 5

OnlfD#NﬁSEﬁﬁ) Sol vent was renoved in vacuo and
the crude m xture was purified by |ISCO
S|I|ca gel colum to yield

4z penzyl-342- (5- :

enzyl oxy-4' -trifluoronethyl - bi phenyl -3-y1

2-(3-Cyéno-‘k* m@ﬂmmaﬂn grlm,y* 1k-9 Ralisthhn n&u@ne

g, 95 9. 4MR (CDC13):

pentancie " (s, 3H) 2.46 (dd 111) 2.75 (dd,
1FD, 3.05 (dd, 111), 3.32 (dd, 25111),
4.08 (m 2H), 4.59 (in, 1H), 4.80 (d,

N , 5.13 (s, 2H), 5.48 (dd, 111), 7.11

, 7.21-7.49 (m 1111), 7.67 (s,

| cd for C36H32F3N04 (M+H) 600. 23,

‘ WO

10

20 Examplg

g of ﬂFbenzyl-S-[Z-(S-benzyIoxy-4'- 10-
_ trifluoronethyl-bi phenyl-3-yl)-4-nethyl-pe
25 nt - 4- enoyl k oxazolidin-2-one (6.7 g, 11 2
mol ) in MeOH (150 mL) was added 10% Pd/ C
(670 ng, 10 w %9 . The bl ack suspensi on was
hydrogenated at 45-4g psi overnight. The
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CF3m xture was filtered through celite and
the solvent was 15 rem ved in vacuo to
obtain relatively pure

"Wom‘ﬁ“{féﬁ%zyl 342- (5- hydroxy-4' -t ri f | uor BErH)T0669st

biphenyl 3-y1) - 4- net hyl - pent anoyThoxazol i d
in-2-one (5.4 g, 93 %. 1114'1 MR (CDC13):
) BG4y, ,5"3&&&111@0@@3@11-[1 BH).1"1erphenyl-piyyD)-4-methyl-
pem;;ln;lié acld]m&ﬁlyl a8 2.12 (m 111), 2.79
d, 111), 3.36 (dd 1H, 4.11 (m 211),
4 62 (m 111), 5.25 (t, 1H), 6.97 (m.
211), 7.21-7.37 (m 6H), 7.67 (s, 411);
N Cal cd for C29H28F3N04 (M+H) 512.20, Found
512.3.120 e) Trifl uoro-net hanesul fonic acid
541- ([4- benzyl 2- oxo0- oxazol i di ne- 3- car bony1l

o

et hyl - butyli-V-trifluoronethyl -bi phenyl
yl ester CF3 25- To a solution of
ppnzyl- 342- (5- hydroxy-41-trifl uoronet hyl
Riphenyl - 3-y1) - 4- met hyl pent anoyl koxazol i d
gin-25one (32 g, 62.6 mol) in

di chl'oronet hane (170 nL) was added

The ml&x&%ﬁhmasgé?m&m@% vERGosvsiammas cool ed

To this cold soluglon s.added 5
trifluoropyethgnesyionyloy-fa s T BIREY o a%-f’t“iﬂémwd
methyl S¥r (PR inkeninadatte Apantl Beydnsheryivadonic acid undet the

L b en - I and stirred for
condmo%ls {’e %Béxgmﬂﬁ' 2@"¥te§&§ This reaction
n1xture was poured to-a mxture of 1 N HCI
"~ (100 mL), and wet-ice (25 g) and stirred
b)  F@rCyond3'15 -biheillaguecg-[1, HyBE1 " linaberak§ tyhdtreathyl
di chl oronet hane (2 x 100 ni).
]wnmn%%éﬁ% ned fractions were washed with water
(2 x 100,nL) sat urat ed aqueous NaHCO3
solution (2 x 100 nL), to and brine (2 x
The titleT@@ponid W preffnel i068fa micdSromer(@ cdnd-Ed"- P SO4)

- mﬂuoroﬂlgtgyl CE 141 %Q“]‘ieﬁﬁhﬁzﬂ 5! 'y[)—4vr§é’fﬂffg dfndiEeRl 'xﬁéﬁyllazsste(_r:énder

A £ RN NN
i HSEBES TGS 9% £ 36 S1s 0 i
7.5-7.7 (s ‘Bi)nmﬂ"(yll Bt 110Nl 1H) k&Of(tnuH%)olrrﬁt(m,yl[H) k@l9f1’) ke fiD).

' y1 3-yl-ester (34 g, 84%. o

Example 35

4-Methyl-2-(3,5,4""-tris-trifinoromethyl-{1,1';3',1 "]terpheny];S'-yi)-pentanoic acid

99



11-1-NM R (CDCI 3): 50.96 (d, 3H), 0.98 (d,
311), 1.52 (n, 1H),1..77 (n, 1H), 2.13 (m
), 2.79 (dd, 111), 3.37 (dd, 1 <
WO”@?%%& (m 211), 4.67 On, 1H), 5.33 (to GH0sest
7.20-7.38 (n, 7H), 7.70 (m 5H); Calcd for
C30H27F6NO6S ( M+tH) 644. 15, Found 644. 2.
|)4-Benzyl-342-(4,4"-bis-trifluoromethyl-I
1,1 ;3 ,1"Iterphenyl -5 -y1) - 4- net hyl -
pent anoyl poxazol i di n- 2- one 20CF3 A
trifluoro-nethanesul fonic acid
Py 1- 2- ox0- oxazol i di ne- 3-
B-met hyl - butyl ] -41- trlfluoronethy
enyl -3-y1 ester (4.03 g, 6.27
4-(trifluoronmet hyDphenyl boronic
.3 g, 7.05 mol) 1 2- 25 :
oXRyet hane (24 nlL) and aqueous Na2CG3
5 (f:M 3F2 nL, 6.4 mml) was stirred while
purging N2 at roomtenperature for 10 mn.
To this systemwas added Ed(Ph3)4 (1.45 g,
1" t f f
a). J‘thl%ylr%-:l@ IS)I g%b P%gﬁhrﬁngg}?glr fegwg‘gl% I‘l%l E’ D pgﬁtanolc
acid mejfjv} gtep OAc (50 mL) and washed with
sat urat ed aqueous NaHCO3 solution (3 x 50
m.) and brine (2 x 50 nL). The organic
ction was dried (Na2SO4)- and
goncentr at ed 5 i n vacuo. The crude

'gphy to obtain 4-
p -(4,4"-bis-trifluoronethyl-[1,11
" 9terpheny1 5' -y1) - 4- net hyl - pent anoyl k
din-2-one (3.2 g, 799 . 111-NWR
.5 0.97 (d, 311), 0.99 (d, 311),
Fp, 111);, 1.80 (m 111), 2.17 (m
10 1H), 2.79 (dd, 1H), 3.39 (dd, 1H), 4.12
- (m 214), 4.65 (m 1H), 5.35 (t, 111),
7.22-7.37 (m 10 511), 7.68-7.76 (m 11H);
IhemkG&h@dmha@p@ﬁﬁﬂaiﬁﬁ%ﬁBmGhﬂAh&ﬂ@nngz2 "Found -

trifluoro; etgan szflf%%rloé: BS fbrlsi- lhog}mgtrlrlgltt}ﬁ/ ny -i—yli -pentanoic acid
methyl egter (g_m;]afeé i tepmediste A)pny 3,3- bﬁﬂfhyq0§}§hxl}glﬁ@ilhgmmc acid
15 under th@&dnlioh® d@cr®ed W EkahpIoL6, step (d). _
4-benzy1-342-(4,4"-bis-trifluoronethylll,l
;3" ,1"] terpheny45' -y1) - 4-
nethyl-pentano | ] - oxazolidin-2-one (3
- b Z3SDifjopmp), %"—h'w"ﬂpnﬂ"owztkﬂr&}' %sltegd'e@fa“f’"-ﬂ)-*

methyl-Péianbic acid.
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15 (8 nL). The systemwas cooled to 0 C

To thi s cold solution was added Li OH. H20

§ , 5.7 rrunol) and 30% H202(1.95 nL, -
WO 20 Vlwﬂm aol,) and stirred at OC for PSTRFAp7066951

The excess 14202 was quenched by addi ng

1.5 M aqueous Na2S03 solution (11.5 ral,

172 mmol ) and stirred at roomtenperature

“The titlf epmpdi@hd wa mepabhim 66 Pogratd feomsbinutiehf-(3nhds - tris-

mﬂuorange{mgyggea d@ RVe=rell lﬁ 5 JE&%&%& !m@@ L Guhd: was

di ng aqueous

* conditiqng deges) Eﬂngﬁale?)%Tﬁ%’ queous | ayer was

o AR S % @ (ot ST (0, 95 T2,

3.88 (t, VAG &3 fro 1ot @ (welld), Leiuwe! Hyi 047, élwhi ch was
purified by |SCO silica gel colum ]
chromat ography to-yield ( R

Exampgs g44 4"-pis-trifluoromethyl[1, 1

1"]temhenyl-5" -yl)-4-net hyl - pent anoi ¢

. Z{S-Cy%ﬁi ﬂﬂ&ogf) 3 Gxﬂu%.%m@hyl [1,1%3" rqmé%: 123?1 %mgnethyi-

6 (d, 6H,
Pe“ta“fl“v’yi(m 1H) 2 08 (m 11), 3.83 (t,
7.58 (d, 211), 7.69 (t, 111), 7.72
Cal cd for C26H22F602 (M+H)
Found 481.2. Exanple 40 30( S
Mt rffluoromethyl-[1,1
heny1-5'-y1)-4- et hyl - pentan0|ca
5 CF3 ‘
BRzyl- 342- (5- benzyl oxy-4'-trifl uorone
W phenyl-3-yl)-acetyli-
oxagzgl i di n-2-one LO

¥,

a) 2—(5—Cyano-3 -fluoro-4"'-trifluoromethyl-{1,1';3" 1"]terphenyl—S'-yl)—4-methy]—

pentanoic acid methyl ester
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- The tztle(caxapouq_divj_zas preparedgn (]d"é ylellifrﬂn (Q‘CJG*BO

CF3 The title conpound was prepared

from
Womggu%§nzyloxy 4' -trifluoronnethyl - blBBﬁﬁ%&w%@m
- acetic acid and

(S)-(-)-4-benzyl-2-oxazolidinone follow ng
the sane procedure as for the 15 syntheS|s
ound 39a. 111-NVR ( CDC1 3} 2.76 -
The (U qBRTR Ty P 2l VoI by o
triflucrofnefdmefulfony Ry 4"t me i, biphdnd) 3-yIBpehBndiSacid methyl

e ESo o fgb Rt i fa i Kt

[1,3.2]dpgbprgles3-gl)-Benzamrile under the conditions described in Example 26,
step (d)0) 4- Benzy1- 342- (5- benzyl oxy-4*-trifl aoroni

et hyl - bi phenyl - 3-y1) - 4- net hyl - pent -

4- enoyl | -oxazolidin-2-one 113 5, The

title conmpound was prepared from \
B uGKanmed laxed(- sﬂb«ewrhew 43" 1{ fqrphepyl S methyl-
pentanoid Ridgpheny 1- 3- y1) - acet yl Foxazol i di n- 2- one

(40a) follow ng the sane procedure as for

the synthesis of conpound 39b.

1H N1\ 4R (CDC13): 6 1.80 (s, 311 2.46

% depro411)
trifluorodetBA-[ (, dd', 1 "iphkly-4 y@& -thdByl-Bebtaofic acHl.n®bhy)d8fier under
3 (s, 2H), 5.48

the wnd]‘%%’)deﬁi")ﬁo é‘%j'.‘f%% Steﬁi 7.21-7.49 (m

I N'I\Alg-lia(ﬂ-l“)/lﬂz,?)i)ﬁgl) Cs% 64 éﬁlﬂ) % (9 GlH§ 817 f38HXINR

28),6. 8§3 541%%32;9‘1 1§11é 79 @»1@&%%9& @LtlHP 7 erdFbired By 1-56-

1.51 (m,l1HR 0 ph eingE): 3-y1) - 4- et hyl -
pent anoyl boxazol i di n- 2-one 15CF3

Example 37

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

pentanoic acid.
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The title conpound was prepared from
4 benzyl 34245- benzyl oxy- 4'-trif|uoronethy
i phenyl-3-y1)-4-net hyl - pent - 4- enoy|
WOZ‘%’FF“@H n-2-one (40b) follow ng the s&f 20071066951
procedure as for the synthesis of conpound
39c. 2011-1-NWMR (CDC13): 60.94 (d, 3H),
0.98 (d, 311), 1.54 (m 1H), 1.74 (in,
111), 2.12 (m 111), 2.79 (dd 1E1), 3 36
111 (in,
%—(&gya(np% & i;gts-g'ltgl?romhylzl)i 13" 1 'ﬂteg!te:yyl-g'?y ethyl-
pmﬁmﬁﬁé@duﬂmﬁZm@s 41-1); Calcd for
C29H28F3N04 (M+H) 512.20, Found 512.3
d) Tri fl uoro-met hanesul fonic acid
541- (4- benzyl 2- 0x0- oxazol i di ne- 3-ca

“butyll-4'trifl uoronethyl -bi phenyl
esi.er. 5CP3 The title conmpound was"
from

-3-[ 2-(5- hydr oxy- 4'-tr|fluoronethy

- 3-y1) - 4- et hyl - pent anoyl koxazoli d
e (40e) follow ng the sane
procedfire as for the synthesis of conpound
394. 1-1-1-NWR (CDC13): 80.96 (d, 3H),

0.98 (d, 311), 1.52 (m 111), 1.77 (m

The titldddlmporad Fab ok }9% 148 (4d:9th 3. 37
et cg%xpo FP peglre i%d) =T I’kn-lb_lll)
mﬂuorcsnegsneeql nyigxy 3 5 zy‘@ﬂyorggeﬂ(y{ ‘ﬁphe -yl) -penjr@mc acid
methyl és[eﬂ (prebakdd)in Inftainedatk Al Mﬂﬁm&ﬁnﬁ: Mbilnder the
1
condmons %S g?}dz %‘ﬁ)&p@?ﬁeﬂ (a])bl s-trifluoromethyl4l
, 1938’ 1"Iterpheny1 5'-y1)-4-nmethyl -
pentanoylFoxazoIidin-2-one CF3
b) 2-(3-Cyano-3",5"-his-trifluoromethyl-[1,1';3',1""]ter phenyl-5'-yl)-4-methyl

_pentanoic acid

The title 6ompound was prepared in 37 % yield from 2-(4-cyano-3",5"-bis- -
trifluoromethyl-[1,1';3', 1"lterphenyl-5'-y1}-4-methyl-pentanoic acid methyl ester under
the conditions described in Example 26, step (h). :
'H-NMR (400 MHz, CDCl:): & 8.00 (m, 2H), 7.91 (m, 2H), 7.77 (d; 2H), 7.72 (d, 2H},
7.66 (t, 1H), 7.63 (t, 1K), 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
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20 The title conmpound was prepared from
trifluoro-nethanesul fonic acid
4-benzyl- 2-
wo mé’ﬁ%s%xazol i di ne-3-carbonyl)- 3- net hylljc%f%stmf/’?fu“m ‘
1-41-trifluoronethyl -bi phenyl-3-yl ester
(404) follow ng the sane procedure as for
he synthesis of conmpound
5 4-Methf§d?ﬁaf§ﬁ§§wfb§ébbﬁ B%%&l-%ilipwt%mwd
(CDC13): 80.97 (d, 3H), 0.99(d, 3H), 1.58
(m H), 1.80 (in, 111), 2.17 (in, 111),
11-1), 3.39 (dd, 111), 4.12 (m
5 (m 1H), 5.35 (t, 1H),
m 511), 7.68-7.76 (m 11H);
) 6H31F6NC3 (M+H) 640. 22, Found
' D) (S)-
4 Bi s- trlfluoronethyl [1,11;
'Iterphenyl 5 -yl)-4-nmethyl- to
AtAnpi cacid The title conpound was
prepared from
_ 4- benzyl 342-(4,4"-Dbis- trlfluoronaethyl[l
' 1
a) B(s,s-]);};tdwxplpﬁnyl)-ﬁnemylbenﬁnmehh(yinetpﬁreitarn oyl k
' ozazol i din-2-one (40e) foll owing the sane
10 procedure as for the synthesis of conpound
39. . "HNVIR(CDC13): 8 0.96 (d, 611),
1.599(m 1H), 1.79 (m 111), 2.08 (m-1H),
t, 1H), 157.58 (d, 211), 7.69 (t,
®.72 (s, 8H); Calcd for C26H22F602
481.15, Found 481.2. Exanple 41
S) 2-(3,5-Difluoro-4"-trifluoronethyl[1,1
; 3", 1"] terphenyl -51-y1)-4-net hyl 20 _
pentan0|c acid CF3 The title conpound was
prepared fron1a Suzuki coupling of
10% Pd/fs' ﬂm}(\ Z‘.‘% 5’929121)5(3? fggsgi'z Jod slgrﬁced sgluton of 2.3.5-bis-
benzylowyhessﬂh‘bﬂlﬁyﬁ pwflqum agidmeghiy¥ dstard P drhip 6 A yimol) 2151 NaOH
15 (225 mgly. @hﬁ&lﬂn ']\4&0}‘13(3(%1;)%[ fobrthemete. aﬁt@rﬂémhﬁ}ued for 2

th 3, oroni ¢

d
nuncer G ek e s L BTG, SRR e
suspondafi@hy watdd (VR (kD@ ubbite PICRIFEROAGRI Thy mtypwas

ext:racte(pwl%q)(ﬁb@‘ (3 xJ6'D§nL§ Qhelé%mblﬁed%mg-}aée? waslva@h%d (vﬂﬂ brine (20
ml), dn? (]’\_/{)ﬁSO@ cMen(the(ilz VEH ang p],q}ﬁed by %agh c(hfomag)gr?ph? Epilica,
20 0-20% EWyAc id patipleunbetBByto GivdiBe fiti@profiucs,a whitd.drup 1. 116 90 %).
: (m 211), 7.54 (d, J=1.47 Hz, 1 H), 7.58
(s, 1 H, 7.64 (t, .7=1.59 Hz, 1 H, 7.71
b) 2S(?,S-Bé‘rls—tl"_i%lioromethanesulfonyloxy—phenyl)—4~methyl—pentanoic acid

methyl ester

HO
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Exanpl e 42
(R) 2-(3,5-Difluoro-4"-trifluoronethyl-[1

wo 2"37’124151] t er phenyl - 5' -y1) - 4- et hyl pent ERBY2007/066951
. add 10 The title conpound was prepared
froma Suzuki coupling of
hi f | uor o- met hanesul foni ¢ aci d _
541- (4- benzyl- 2- oxo- oxazol i di ne- 3- car bonyl
)-3-nmethyl -butyll-4"-trifluomethyl bi pheny
1-3-y1 ester (internedi ate Exanpl e 39d)
Wi t , 5-di fl uor o- phenyl -boronic acid
@.he conditions described in Exanple
7 IH NMR (400 MHz, CHLOROFORM D) S ppm
96(d J=6.60 Hz, 6 H, 1.53- 1.80 (m 2
<P4)f, 1.78 (dt, J--44.00, 7.06 Hz, 1 H), 15
2.08 (dd, J=14.55, 7.46 Hz, 1.H, 3.83 (t,
J=7.70 Hz, 1 H, 6.80- 6.86 (in, 1 H),

TFO

ity ottt . ik P ip

stitred spldtion E2(3PAitidroxyiphlel)y])-4Aneh-peptanodclabd methyl ester (50
A P S 2 RO G 1 et
to roommperftﬂ}relAﬁ@d 1thef @@Wﬁs@ﬁvph@-mtppv&g{ i Eied
(MgSO@ﬁﬁddoncM&tE@L@ Ydck 24 IBHEPET MO 066 doeGHB104 me,
9990 T pOBlet ok e Mo P FATRAR L WP
trlfluoro nmet hanesul foni c acid :
541- (4- benzyl- 2- oxo-oxazol i di ne- 3-car bonyl
¢ dMShpetBEBY.Suteyhtiubre-[111f ;8 10)perpmaEFyHip pirtaai¢ acid
yl ester (internedi ate Exanpl e 40c)
mEthy]LsIeg 3,5-bis-trifluoromethyl -phenyl boronic
aC|d under the conditions described in
¢ Exanpl e 40; 1H NWMR (400 Mz, tO
CHLCRC]:MD) 5 ppm 0. 94 - O 9 (m 6 H),
: ] J=13.45, 6.72 Hz, 1H) 1.79
F G <138, 82, 7.009, 697Hz H),211
‘ 53.76, 7.67 Hz, 1 H), 3.86 (t
, 1L H, 7.56 (d, J=1.71 Hz, 1 H) ,
7.68 (m 2 H, 7.73 (s, 4 H), 7.90
FH), 8.02 (s, 2 11). :

A mixture of 2-{3,5-bis-trifluoromethanesulfonyloxy-phenyly-4-methyl-pentanoic acid
methyl ester (104 mg, 0.21 mmol), 3,5-difluorophenylboronic acid (82 mg, 0.52 mmol),
K2CO; solution (2M, 310 plL) and DME (2 ml.) was purged with N, three times before

- adding Pd(PPhs}4 (10 mg, 0.01 mmol}. The mixture was heated at 95 °C overnight
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15 Exanple 44
(R) -4- thhyl 2-(3,5,4"-tris- trlfluoronethy
; 3", 1"1terphenyl-5Lyl) - pentan
'Womég%jd& CF3 20 The title conmpound wa %%5200"066951
prepared froma Suzuki coupling of
trifluoro met hanesul foni c aci d
4- benzyl- 2- oxQ--0xazol i di ne- 3-car bo

' (followedéy ﬁl%lf(ﬁ)y'_rhe W} Ifa%iﬂutfx} Vih E‘IB%“E)M §qd then gras washed

successidpRET YR8 yolutﬁﬁ i@ lbrifel THe@feaclagt @as Examvﬂgsog

. filtered %1% ct}ncggtrgtlgd z‘g dacuo %8 éﬂ«’% [hﬁ Ltle%gﬂlﬁ)rJFJ £¥1L mplPhee ré(mdue was

con
purifcd i Sush PHseehiervo B Sl BL0AG 1o PEFpIURR e GCEive fte

compouﬂ'ﬁbﬁﬁ@%@&s@)yel%wﬁ)ﬂm 0. 97 (d J=6.60 Hz, 6
1.60 (ddd, J=13.33, 6.60, 6.48 Hz, 1

'H NMR—I;)4bo MHZEDCtold,7.58 6.3, 88, 7.52 (s, 27, 128, (okz 5, H), 7.15-

705l cfol, 5848 Doy e A B o B Dol o

1H)15P1ﬂ3r sPIEp0.941mARD. (s, 4 H), 7.90 (s, 1 H),
8.02 (s, 2 H. 10 Exanple 47 ( R
)-2-(4-Chlor0-4"-trifluoronethyl-[1,1

t = 430e n
b) 43M3t3}1 %@,@9 Eylf’ﬁ gﬂl%oﬁ]' 1 1] nfg&ﬁﬂeaﬁes {Svlﬂ}e‘?.'ta%mc acid
- synthesized using a simlar procedure-as :
-~ described for the preparation of conpound
The title38mpesndigps grepdddon DPheay rdo+-onihgd-258.5.8", 3"tetrafluoro-

| -{1 i. 3, g@ﬂﬂgﬁ’g% ?%em%%i%m%‘)‘é %M%the?bgndﬁém(égscﬁbed in |

Examplf$ sep (9. 81 (t, 1H), 7.43 (m 211), 7.54

ocrgﬁl%,gpc@é}_é%@iﬁ (sé#tzols éﬂcﬁ 72%'_21 1H), 7.19 (bt 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-(44’ '-__Bis-triﬂuoromethyl— [1,1':3',1""|terphenyl-5'-yl)}-4-methyl-pentanocic

acid
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20 447.13, Found 447. Exanple 46 ( R
) 2 (4 | sopropyl -4"-trifluoronethylll, 1';
| ter phenyl - F-y1) - 4- met hyl pent anoi c

“MZQ%Vﬁ“QS CF3 The title conpound wadCT/US2007/066951
synt hesi zed using a simlar procedure as
descri bed for the preparation of conpound
39 using 4-isopropyl phenyl boronic acid in
e. 1-11-NWR (CDC13): 8 0.94 (d,
30~(d, 6H), 1.58 (m 111), 1.78
085 (m 10H), 2.97 (m 11-1),
: dH), 7.32 (d, 21-1), 7.54 (m
411),Y7.70 (in, 511); Calcd for C28H29F302
(M 455. 21, Found 455. 3. Exanpl e 47

5 [1,138" 1literphenyl-5-yl)-4-nethyl5
péntanoic acid CF3 The title compound was
hesig usi n S procedure as
h desc Oged%dﬂm“{nﬁeghy?mghm? 3€J\¥lone%cfst compound
39 using 4-chl oro- 3 quorophenbeoronlc
E:]\gng in Exg nopl e 39e. 20111-NWR (CDCl 3):
H, 1.58 (m 11-1), 1.77 (m
1H) ~2. 0P (m 111), 3.83 (t, 111),
7.33J7.64 (m 611), 7.71 (s, 411); Calcd
for FCAp1121C1F402 (M+H) 465.12, Found 465.

CFa

10 To asolution of (5—benzylo){y-4'-triﬂuoromethyl-biphenyl—3-y1)-acetic acid ethyl ester
(120 g,0.29 mol)'in THF (1.2 L) was added water (240 mL), LiOH-H,0 (16 g, 0.32 mol)-
and stirred at room temperature for 16 h. The solution was filtered and concentrated in
vacuo to remove THE. The resulting thick liquid was acidified to pH 2 by adding 2N
aqueous HCl solutién and the white suspension was mechanically stirred for 1h at room

15 temperature. The wet white product was recovered after filtration and dissolved in EiOAc
(500 mL). The orgamnic layer was separated from water, dried (MgSO.) 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 (o, SII), 7.81 (d, 2K, 7.89 (d, 21D, 12.25 (bs, 0.6H); Caled for C22H17F303 (M+H)
387.11, Found 387.1.
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b dBeamyl-

Exanple 48 5
2-(4-Acetyl-4"-trifluoronethyl 11, 1';
1"]terphenyl -5Ly1) - 4- net hyl - pent
WO”@%%““CFB The title conpound was preggﬁgﬁmwmaﬁl
froma Suzuki coupling of 4-Mthyl-2-(5-
trifIuoronethanesulfonyloxy 41-trifluorone

thyl - heny1-3-y1) - pent anoi ¢ acid et hyl
BBy S BiTRA b s F iy S

oxazolidm@Cat y| - phenyl boroni ¢ aci d under the
condi tions 10 described in Exanple 1,
113NMWVR (300 MHz, - MeOD) ppm 0. 88 (dd,

J=6.78, 2°Q6hz, 611), 1.42- 1.52 (m 1 H,
[::L15§7 ddd, [fr-13.75, 7.16, 6.97 Hz, 111),
YiY{m_111), 2.55 (s, 311), 3.76

(i, .2 He(T\H), 7.59 (t, J=5.84 Hz,
211) | 7.66- 7.8%/(m,7 H) 801 (d, J=8.29
Hz, “Calcd for C27H25F303 (M -11) -

455 .7%8, Found 455. 15 Exanple 49
2- (3B et hyl ami no-4"-trifluoronethyl11, 1'
;3" , 1"fterphenyl -5% yl) - 4- net hyl pent anoi ¢
aC|d CF3 20 The title conpound was
To a maglagioally etdtrefl padwiomof Sirbankiloxy dirpiflharemetiiyl-biphenyl-3-yl)-

“acetic aéla % % hjﬁlzm% (PrHF (104 mL) at —78 °C was added N—mﬂthyl morpholine

trif uoronethanesu fonyl oxy-4'-trifludrone
63ﬂﬂfﬁvwm%rﬁﬁ@ﬁvﬁﬂ@dy%$b5@ﬁ?8 i ¥ PRl ARy the
internal @dp@riture Bel¢v N0CC MBd indtge M¥amRddQs Jmc fo# 1shninute and

0°Cat ﬁglinerw etg: sh Yé %aT 1{] teredp o Q¥ch\9¢rt€enaln}?yd§ cin fl:J Pltratc which
was cooled back to 78 °C. In a separate flask, to a solution of (R)—(f)—4—benzy1—2—
oxazolidinone (9.6 g, 54.4 mmol) in THF (109 ml) at -78 °C was added nBuL1 .(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 NH,Cl

sohztion. The solution was diluted with EtOAc (200 mL) and the orgenic phase was
washed with saturated aqueous NaHCQ; solution (3 x 100 mL) and brine (2 x 100 mL}).
The solution was dried over Mg80, and the solvent was removed in vacuo. The crude
material was purified by ISCO silica gel columm chromatography to receive 20.3 g (72%)
of 4-benzyl-3-[2-(5 —benzyloxy—4'—friﬂu0r0methy1-biphenyl-S-yl)—acetyl]—oxazolidin—2~

one as a white solid.

'H-NMR (CDCly): 5 2.76 (dd, 1), 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, 13, 7.67 (s, 4H); Calcd for C32H26F3NO4 (M-+H)
546.18, Found 546.3.
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conditions described in Exanple 1; Ifl NWR
(300 MHz, MeOD) 8 ppm 0.99 (dd, J=6.59,
6 H, 1.58 (dt, J=13.28, 6.73

2,45 W,
WO 1 78 (ddcl, J=13.75, 7.16, 6 PTG

1H, 2203 - 2.13 (m 1 H, 3.32 (s, 6 H,
3.88 (t, J=7.72 Hz, 1 H, 7.49 (d, J=7.91
Hz, 1 H, 7.68 - 7.83 (in, 7 H, 7.86 -
7.94 (m 3 H); Calcd for C27H28F3NO2 ( M+H)
c) i8e @-[g*s-bgﬁﬂﬁk‘}44§ﬁ}um%ﬁl@ﬂﬁﬁhﬂph§%]—@ yi}-4-methyl-pent-
-2-(4-Chl oro- 3-fl uoro- 4" -trlfluoronethyl-
4-enoy! ixa_zto idin-Z-one
31" ]terphen34 5 -y1) - 4- net hyl pent anoi c
acid C, 15CF3 The title conmpound was
i ze sing a simlar procedure as
E::ngfcrlb d fiory the preparation of conpound
: ~&NeHil or o- 3- f | uor opheny! bor oni ¢ |
[ a Oe. 1-11-NWMR (CDCl 3):
(d, 611)% # 58 (m 1H), 1.77
, 2.07 (m 111), 3.83 (t, 1H),
.64 (m 614), 7.71 (s, 411); Calcd
5H21CIF402 (N%FD 465. 12, Found 465. _
20 Exa le 51
To a colplegs qvbttlquf 42’31(Z>4L3t[ﬂ1($ L dTa{adin) tm%la@gpﬂwthﬂthmhﬂyw yh-
acetyl M RTBhLYAAE,0k, 1130 mbno]) ifdrPT¥@MP 3 mb) at 78 °C was added

Nartvilirh b5 S8 Bt S Dy bmel), g pipaining the

internal tidripbrénie GERO UTSACVELS re@ghﬁig el solatd wasdtingl aa-78 °C for 30

rmnutessi‘onr]nl s HERGH lt'r[o% n@%hg nlgép%e (Q ggn’i 04['4 EJBQ)% majntaining

paration o
the tmil':!ﬂ(ﬂtfﬂrh@fﬂbﬁu@? %ﬁ\fhhbﬂa%délh@w bfme@ﬁpreplﬁle% dheayygm

tumedtng 11' Agg -ﬂ:en)a B A TR Bly 39Rved and replaced w1th
80.96 (d, 61-

wet-ice Eva‘tlhand weted%e-ﬁédl?%' Thi mcﬁo%mggue(\?:ﬁs tffifurther at 0°C
for 30 nidn B2 qichched With satfra® aduelyus RE)GL solutioln Thélsystirivas diluted

wit gl g gl o it SRfeY sl
NaHCOs solution (3 x 50 mL) and dried (MgSO4) Solvent was removed m vacuo and the
crade mixture was purified by ISCO silica gel column to yield 4-benzyl-3-[2-(5-
benzyloxy-4*-trifluoromethyl-biphenyl-3-y1)-4-methyl-pemt-4-enoyl}-oxazolidin-2-one
(6.3 g, 95 %).

'H-NMR (CDCls): 8 1.80 (s, 3H), 2.46 (dd, 1H), 2.75 (dd, TH), 3.05 (dd, 1H), 3.32 (dd,
1H), 4.08 (m, 2H), 4.59 (m, 1H), 4.80 (d, 2E), 5.13 (s, 2H), 5.48 (dd, 1H), 7.11 (d, 2H),
7.21-7.49 (m, 11H), 7.67 (s, 4FD); Caled for C36H32F3NO4 (M+H) 600.23, Found 600.3.
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Exanpl e 52 : :
15(S) - 4- Met hyl - 2- (4-t rifluoronethoxy-4"-tr
or onet hyl -[ 1,

Womé% "]t erphenyl - 5 yl) ‘pent anoi ¢ anlT SH0TReERL.
CF3 The title conpound was prepared froma
Suzuki coupling of

- trifluoro-nethanesul fonic [

4 dennyl 3 ahydroxyoA dsipogsmeshyl- P‘B‘i“’mé‘ 33Vl)c4a'?‘5tB¥1l’yO

pentanoylBox¥bdiidint2-dadt y11-4' -tri fl uoronet hyl - 20

bi phenyl - 3-y1 ester (internedi ate Exanple

40c) with -

4 tréfl uor onet hoxy- phenyl - boroni ¢ acid

ungerytde condbagcmman&a%ﬁzylbﬁ[d (5-Benptaial-e
’ NRlﬂ( 491 orglgé yz-/smg)%\y_l%?% g]@r% ?tA-enoyl]-

H- 1. ' dpvaOlﬂ.ilﬂﬂgBOﬂ? 6,7 B! lg?4mlp|zl) in Me@!ﬂ)(IS(} mL)
@" 030?7/ 1 2 35 M&&S@Q@%Q@rﬁ aBl1 051%9 8he black
: m ,
.36 (t, J= o ipppon s Pydgog‘?“aﬁi at?é‘“ B el e

CIF-sIz 2 H), 7. 7 Giixturd wBQiltérad thibiPh celife @4 the sofve@Gvas

" remived g]h%cug to'?)l)otam %Jtﬁgl 19945 béﬂ%rl Qf[2 {ﬁ?dr@)tyff@ E%ﬂu&gmethyi-

npoun I nvent i on

blphenylé”rvl)c“ylé?ﬂéybwﬁwélé’éﬂih%g‘o‘teﬁ:f%8%‘@22 ase -2
e 508 b ol Rhb i elhs D2 A6,

1H), 2.790d4,0 k), AR6 (i, HDEX 1 m/2Hhi4t60 fm, 48), 8hitAE),. 293 &y, 21,

7.21-7_3¥A’§;gg%1)9?%| (Qﬁ@l%%bﬁ%}%ﬁm g@@%ﬁ%ﬂ AR 5123,

according to manufacturer's instructions. .
e .Tlﬁumrimuﬁuﬂﬁlfo@fc at-he-[i Menzyl-DaxosishdolidiReivearbonyl)-

% i, | ar.
s R B QBB
invention for y- secretase nodul ati ng
tivity Screening was carried out using

BRZT gells carrying the APP 695 - wld
e Hg

nown 20 in DMVEM NUT-m x F12 (HAM

by G bco (cat' no. 31330-38)
gont@i n % Serum Fe suppl enented with
1% non- es tial am no acids.

CF3

To a sohition 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 systemn was cooled to 0 °C. To this cold solution was added
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Cells were grown to near continency. The
screeni ng was perforned using the assay as
described in Gtron et al (1997) Nature

WO 20RBi ne 3:67. 25 | C50-val ues of selEETEY7066951
conmpounds of the invention for y-secretase
activity. Activity range: 1-10uM
(4,4"-Dichloro-[1, 198", 11t er phenyl-5' -y1) -

trifluorgpediphesul @it ehhydridy € ApiLedAn)mol) maintaining the internal

‘cemperaf’l’urL"be:'[ol:?eI %l aﬁ& %z]:d f:tlsr further 0.5 h at § °C. This reaction mixture was

] terphenYl-5' - car boxyl i c acid;
poured ("é‘)@&%ﬂé‘]ﬁ B Y A 0T and weiriedH g sigeg for O . The
aqueoudllayet RsRREBYA Wi didhbyombitkd-€l ¥ ADGILE CofiBXATRBs

werew?&}&’e&v)lmwagxi&%g({ 4351 /U52ﬁ9¥céoo Q8RR 2 x 100 mL),

eso

- and brigg§vp Gl 3. Thé orgdness Wﬁv dried (M gSGalpnd gusiespiatadtimgiouo to

receive @ Fddivl talid Gﬁﬁp{?&é Grifted b RotiNBEAa 20 receive

trlﬂuor(g]%cﬂstlg,anﬁw‘lfowc\é\g@? I?l— Eléln%y eclc:))-oﬁa%oh A glgar onyb 9 methyl-

butyl]-4-irifluoromethyl-biphenyl-3-yl ester (34 g, 84%).

'H-NMR (CDCL): 5 0.96 (d, 3H), 0.98 (d, 3HD), 1.52 (m, 1H), 1.77 (m, 1H), 2.13 (m,
11D, 2.79 (dd, 1H), 3.37 (dd, 1H), 4.14 (m, 2H), 4.67 (m, 1H), 5.33 (t, 1H), 7.20-7.38 (m,
7H), 7.70 (m, 5H); Caled for C30H27F6NO6S (M-+H) 644.15, Found 644.2. -

) 4-Benzyl-3-[2-{4 4"-bls-tr1ﬂu0romethyl-[1 1% 3' ,1""|terphenyl- 5'-yl)-4-methyl—

pentanoyl] ~gxazolidin-2-one

' aq i]n szo' :
_ u'i o} \{:<:>
J

A mixture of triflucro-methanesulfonic acid 5-[1-(4-benzyl-2-oxo-oxazolidine-3-
catbonyl)-3-methyl-butyl]-4"-trifluoromethyl-biphenyl-3-y! ester

(4.03 g, 627 mmol), 4—(tdﬂuoromethyl)phenylboronic acid (1.34 g, 7.05 mmol), 1,2~
dimethoxyethane (24 mL) and aqueous Nay;COs (2 M,32mL, 64 mmol) was stirred
while purging N, at room temperature for 10 min. To this system was added Pd(Phs)
(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 aqueoﬁs NaHCO; solution (3 x
50 mL) and brine (2 x 50 mL). The organic fraction was dried (Na;S804) and concentrated
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in vacuo. The crude mixturs was purified by ISCO column chromatography to obtain 4-
benzyl-3-{2-(4,4"-bis-trifluoromethyl-[1,1%3",1 "]terphenyl—S‘—yl)-4;methyl—pentanoyl]—
oxazolidin-2-one (3.2 g, 79%).

IHJSIMR (CDCls): 5 0.97 (d, 3H), 0.99 (d, 3H), 1.58 (m, 1K), 1.80 (m, 1H), 2.17 (m,
1H), 2.79 (dd, 1H), 3.39 (dd, 1H), 4.12 (m, 2H), 4.65 (m, 1H), 5.35 (f,' 1H), 7.22-7.37 (m,
5K, 7.68-7.76 (m, 11H); Caled for C36H3 1F6NO3 (M+H) 640.22, Found 640.3.

) ({ R)-2~(4,4"-Bis-triflnoromethyl- [1,1";3 ' 1"|terphenyl-5'-yl)-4-methyl-
peﬁtanbic,acid' -

To a solution of 4-benzyl-3-[2-(4,4"-bis-triflucromethyl-[1,13',1"Jterphenyl-5"-y1)}-4-
methyl—pentahoyl]-oxa"zolidjn-fz-one (3.66 g, 5.7 mmol) in THF (24 mL) was added water
(8 mL). The system was cooled to 0 °C. To this cold solution was added LIOH-H,0 (240
mg, 3.7 mmol) and 30% H,0,(1.95 mL, 17.2 mmol,) and stirred-at 0 °C for 15 min. The
excess F,0; was quenched by adding 1.5 M aqueous Na,$Os solution (11.5 mL, 17.2
mmol) and stirred at room temperature forr 10 min. The organic solvent was removed in
vacuo. The resulting liquid was acidified tb pH =2 by adding 1 N agueous HC! solution.
The aqueous layer was extracted with EtOAc (3 x 50 mL) and dried (MgSQ.). 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—triﬂﬁoromethy1—
[1,1:3".1"Jterphenyl-5'-y1)-4-methyl-pentanoic acid (2.5 g, 92 %).

"H-NMR {CDCls): 8 0.96 (d, 610, 1.59 (m, 1H), 1.79 (m, 1H), 2.08 (m, 1H), 3.83 (t,
1H), 7.58 (d, 2H), 7.69 (¢, 1H), 7.72 (s, 8H); Calcd for C26H22F602 (M+) 481.15,
Found 481.2.

Example 40
(S)- 2-(4,4"-Bis-triﬂuo_romethyl-{1,1';3',1"]terphenyl-s'-yl)-4-methyl-pentanoicacid
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a) 4-Benzyl-3-[2-(5-benzylexy4’-triflucromethyl-biphenyl-3-yl)-acetyl]-
oxazolidin-2-one :
10

The title compound was prepared from (5-benzyloxy-4’-trifluoromethyli-biphenyl-3-y1)-
acetic acid and (S)-(-}-4-benzyl-2-oxazolidinone following the same procedure as for the

15  synthesis of compound 39a.

HNMR (CDCls): § 2.76 (dd, 1H), 3.26 (dd, 161), 4.19 (m, 2F1), 435 (q, 2H), 4.69
(m, 1H), 5.13 (s, 2H), 7.04-7.46 (m, 13H), 7.67 (s, 4H); Caled for C32ZH26F3INO4
(M+H) 546.18, Found 5463

20 b) 4-Benzyl-3-[2-(5-benzyloxy-4'-trifinoromethyi-biphenyl-3-yI)}-4-methyl-pent-

‘ 4-enoyl]-oxazolidin-2-one
A\z OY o
0 N

Yo
O 113
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The title compound was prepared from 4-benzyl-3-[2-(5-benzyloxy-4’-trifluoromethyl-
biphenyl-3-yl)-acetyl}-oxazolidin-2-one (40a) following the same procedure as for the
synthesis of compound 39b. ' - ‘ '

H-NMR (CDCLy): § 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.

) 4-Benzyl-3-[2-(5-hydroxy-4'-trifleoromethyl-biphenyl-3-yI)-4-methyl-

pentanoyl]-oxazolidin-2-one

/ko

S E,o ,
Hoo\_i)\© -

The title compound was prepared from 4-benzyl-3-[2-(5-benzyloxy-4'-trifinoromethyl-

~ biphenyl-3-y})-4-methyl-pent-4-enoyl]-oxazolidin-2-one (40b) following the same

procedure as for the synthesis of compound 39¢.

'H-NMR (CDCL): 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, TH), 4.11 (m, 2H), 4.62 (m, 1H), 5.25 (1, 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-o0xo0-0xazolidine-3-carbonyl)-

3-methyl-butyl]-4'-trifluoromethyl-biphenyl-3-yl ester
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5 c P3

_ The title compound was prepared from 4-benzyl-3-[2-(5-hydroxy-4™-trifluoromethyl-

10 . biphenyl-3-yl)-4-methyl-pentanoyl]-oxazolidin-2-one (48¢) following the same procedure
as for the synthesis of compound 39d. ' _
'H-NMR (CDCl3): 3 0.96 (d, 3H), _0.'9_8 (d, 3, 1.52 (m, 1H), 1.77 (m, 1H), 2.13 (m,
1H), 2.79 (dd, II—I),_3.3;7 (éd, 1H), 4.14 (m, 2H), 4.67 (m, 1H), 5.33 (1, 1H), 7.20-7.38 (m,
TH), 7.70 {m, 5H); Caled for C30H27F6NO6S (M+H) 644.15, Found 644.2.

15- o '

)  4-Benzyh3-[2-(4,4"-bis-trifluoromethyl-[1,1;3",1"jterphenyl-5'-yl)<4-methyl-

- pentanoyl]-oxazolidin-2-one

20 The title compound was prepared from trifluoro-methanesulfonic acid 5-[1-(4-benzyl-2-
oxo-oxazolidine-3-carbonyl)-3-methyl-butyl]-4'-triftuoromethyl-biphenyl-3-yl ester (40d)

following the same procedure as for the synthesis of compound 39e.
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'H-NMR (CDCIs): § 0.97 (d, 3H), 0.99 (d, 3H), 1.58 (m, 1H), 1.80 (m, 1H), 2.17 (m, |
1H), 2.79 (dd, 1H), 3.39 (dd, 1H), 4.12 (m, 2H), 4.65 (m, 1H), 5.35 (¢, 1H), 7.22-7.37 (m,
5H), 7.68-7.76 (o, 11H); Caled for C36H31F6NO3 (M+H) 640.22, Found 640.3.

1] (S) 2~(4,4"—Bis-h‘iﬂuoromethyl—{l,l';3',1"}terphenyl-s'-yl)-4~methy1—

. pentanoicacid .

The title compound wag prepared from 4—benzy1—3—[2~(4,4"—bis—triﬂuor0methy1~
[1,13’,1"terphenyl-5"-y1)-4-methyl-pentanoyl] -oxazolidin-2-one (40e) following the
same procedure as for the synthesis of compound 39. '

'H-NMR(CDCls): 8 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+ﬂ) 481.15, Found
481.2,

- Example 41

(S)—Z-'(S,S-Diﬂuoromtl"~triﬂuoromethyl—[l,1';3‘,1"] terphehylus'-y])-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'-triftuoromethyl-
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) 8 ppm 0.96 (d, J=6.60 Hz, 6 ), 1.53 - 1.64 (m, 1 H), 1.78 (ddd, /~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, 2H), 7.54 (d, J~=1.47 Hz, 1 H), 7.58 (s, 1 H), 7.64 (t, /~1.59 Hz, 1 H), 7.71 (s, 4 H).
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Example 42

{R)-2-(3,5-Dilluoro-4''-trifluoromethyl-[1,1';3",1""|terphenyl-5'-yI)-4-methyl-
pentanoic acid ' '

CFs

The title compound..was prepared from a Suzuki coupling of —uiﬂuom—metﬁancsulfonic
acid 5-[1-(4-benzyl-2-oxo-oxazolidine-3-carbonyl)-3-methyl-butyl]-4'-triflueromethyl-

“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, J=6.60 .Hz, 6 H), 1.53 - 1.80 (m, 2 H), 1.78 (dt, /~14.00, 7.06 Hz, 1 H),
2.08 (dd, /=14.55,7.46 Hz, 1 H), 3.83 (1, 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 (3, 1 H), 7.64 (d, J=1.47 Iz, 1 II),
7.72 (s, 4 H). o ' '

Example 43

(S)4-Methyl-2-(3,5,4"-tris-trifluoromethyl-[1,1%;3',1""[terphenyl-5'-yl}-pentanoic

acid
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CFs

The title compound was ﬁrepafed from a Suzuki coupling of trifluoro-methanesulfonic
acird 5-[1-(4-benzyl-2-0x0-oxazolidine-3-carbonyl)-3-methyl-butyl]-4"-trifluoromethyl-
biphenyl-3-yl ester (mtermediaté Example 40¢) with 3,5-bis-trifluoromethyl-phenyl-
boronic acid under the conditions déscribed in Example 40; 1H NMR (400 MHz, V'
CHLOROFORM-D) 5 ppm 0.94 -70.99 (m, 6 H), 1.60 (dt, /=13.45, 6.72 ,HZ, 1H),1.79
(ddd,./=13.82, 7.09, 6.97 Hz, 1 H), 2.11 (dt, /~13.76, 7.67 Hz, 1 H), 3.86 (t, /=7.83 Hz, 1
H), 7.56 (d, /~1.71 Hz, 1 H), 7.63 - 7.68 (m, 2 H), 7,73 (s, 4 H), 7.90 (s, 1 H), 8.02 (5,2

Example 44

(R)-4-Methyl-2-(3,5,4"'-tris-trifluoromethyl-[ 1,1;3',1 "] terplienyl-5'-yl)-pentanoic

acid

GF5

The title compound was prepared from a Suzuki coupling of trifluoro-methanesulfonic
acid 5-[1-(4-benzyl-2-oxo-oxazolidine-3-carbonyl)-3-methyl-butyl ]-4'-trifluoromethyl-
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biphenyl-3-y1 ester (intermediate Example 39d) with 3,5-bis-trifluoromethyl-phenyl-
boroﬁic acid under the conditions described in Example 39; 1H NMR (400 MH;,'
CHLOROFORM-D) 3 ppm 0.97 (d, ./=6.60 Iz, 6 H), 1.60 (ddd, /=13.33, 6.60, 6.48 Hz,
1H), 1.79 (ddd, J=13.88, 7.21,7.03 Hz, 1 H),2.07 - 2.15 (m, 1 H}, 3.86 (t, /=7.70 Hz, 1
H), 7.56 (s, I H), 7.65 (d, /=13.69 Hz, 2 H), 7.73 (s, 4 H), 7.90 (s, 1 H), 8.02 (5, 2 H).

Example 47

(R )_-2-(4-Chldro-4"-triﬂnorqmethyl—[I,l_’;3’1"]terphenyl-s’—yl)—4—méthyl-penta’noic

The title compound was synthesized using & siﬁlilar procedure as described for‘&w
preparation of compound 39‘usihg 4-chiorophenylboronic acid in Example 3%e.
"H-NMR (CDCls): 8 0.95 (d, 6H), 1.58 (m, 1H), 1.78 (m, 1H), 2.06 (m, 1), 3.81 {t, 1H),
7.43 (m, 2H), 7.54 (m, 4H), 7.64 (t, 1H), 7.71 (s, 4H); Caicd for C25H22CIF302 (M+H)
447.13, Found 447. ‘ : '

Example 46
{ R )-2-(4-Isopropyl-4"'-trifluoremethyl-[1,1°;3°1""] terphenyl-5°-y1)-4-methyl-

pentanoic acid
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The title compound was synthesized using a similar procedure as.described for the
preparation of compound 39 using 4-isopropy1phenylbor0nic acid in Example 39e.
'H1-NMR (CDCly): 6 0.94 (d, 6H), 1.30 (d, 6IT), 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) 45521, Found 455.3. '

(R )—2-(4-Chloro'—3—ﬂuor0—4";triﬂuoromethyl—{l,l *:3’1""terphenyl-5°-yi)4-methyl-

pentanocic acid

The title compound was syothesized using a similar procedure as described for the
preparation of compound 39 using 4-chloro-3-fluorophenylboronic _acid i Example 3%¢.
'H-NMR (CDCI;)Q 3 0.96 (d, 6H), 1.38 {m, 1H), 1.77 (m, 1H), 2.07 (m, 1H), 3.83 (t, 1),
7.33-7.64 (m, 6H), 7.71 (s, 4H); Caled for C25H21CIF402 (M+H) 465.12, Found 465. '

Example 48
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- 2-(4-Acetyl-4"-trifluoromethyl-[1,1';3",1 "]terphenyl-s'—yl)#-niethyl—pentanoic acid

CFq

The title compoﬁnd 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-acetyl-phenylboronic acid under the oonditiéns '
. described in Example 1; 1HNMR (300 MHz, MeOD) & ppm 0.88 (dd, /=6.78, 2.26.Hz,

611, 1.42 - 1.52 (m, 1 H), 1.67 (ddd, J=13.75, 7.16, 6.97 Hz, 1 H), 1.91 - 2.01 (m, 1 II),
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), ' '

Caled 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

CFy

The title compound was prepared from a Suzuki coupling of 4-Methyl-2-(5-
trifluoromethanesulfonyloxy-4'-trifluoromethyl-biphenyl-3-y1)-pentanoic acid ethyl ester
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(intermediate Example 1g) with 3-dimethylamino-phenylboronic acid under the
conditions described in Example I; 1H NMR (300 MHz, MeOD) & ppm 0.99 {(dd,

| J6.59, 2.45 Hz, 6 H), 1.58 (dt, J=13.28, 6.73 Hz, 1 H), 1.78 (ddd, J/=13.75, 7.16, 6.97

Hz, 1 H), 2.03 - 2.13 (m, 1 H), 3.32 (5, 6 ), 3.88 (. /=7.72 Hz, | H), 749 (d, /=7.91 Hz,
1 H), 7.68 - 7.83 (m, 7 H), 7.86 - 7.94 (m, 3 H); Caled for C27H28F3NO2 (M+H)
456.21, Found 456. o

Example 50
( S )-2-(4-Chlero-3-fluoro-4"-trifluoromethyl-[1,1°;3’1"|terphenyt-5’-yl)-4-methyl-

pentanoic acid

CF3

The title compound was synthesized using a similar procedure‘as described for the
i)tepa:ration of compound 40 using 4-chloro-3-fluorophenylboronic acid in Example 40¢.
'H-NMR (CDCls): § 0.96 (d, 6H), 1.58 (m, 1H), 1.77 {m, 1H), 2.07 (m, 1H), 3.83 (£, 11I),
7.33-7.64 (m, 6H), 7.71 (s, 4H); Caled for C25H21CIF402 (M+H) 465.12, Found 465.

Example 51 ) _
{ R }-4-Methyl-2-(4-trifluoromethoxy-4"-trifiuorometiyt-[1,1's3',1""|terphenyl-5'-
yl)-pentancic acid '
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The title compound was synthesized using a similar procedure as described for the
preparation of compound 39 using 4-(trifluoromethoxy)phenylboronic acid and the
intermediate in'Exarhp]e 3%, '

THANMR (CDCls): 5 0.96 (d, 61, 1.59 (m, 1), 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); Caled for C26H22F603 (M+H)
497.15, Found 497 .2. ' : :

Example 52 -
(5)-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-oxo-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) & ppm
0.87 - 0.98 (m, 6 H)}, 1.56 (dt, /=13.39, 6.63 Hz, 1 H), 1.75 (dt, /=13.76, 6.94 Hz, | H),
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a validated ani mal nodel such as the
nmouse, rat, or guinea pig. 5 The manmal

may not be dia%nosed with AD, or nmay not
198 -2l 1Dt e 1 p PediOpoite 76116 Ho? FAG o4y =52
Hz, 2 Hyy@y) besamanygesd c7.ouae iohat it

over produces and eventual |y deposits AD in

a manner simlar to that seen in humans

Deternialibd &

&t cinlor-sme gy : or exanpl e,
but not I|n1ted t o, A 342 | owering agents
can be in the formof to liquid, tablets

Inmbm@rofm@s Whn@%ok-h aa;as a&&nﬁnadK @6ingOth@ CbikriredtridO¥ox inhibitor
ectiQ wer i

{
screemng ay proye clgl é)a a¥mmn 61818381 g%{n en!}rgl AIEOQ IH_FUSA (Cat.

No. 7603 Ul§ dcr@iiagid mbw:fgtugn’s btowivad.y reduce | evel s
of A/342 in the blood, blood plasns,
serum cerebrosplnal f|UId (CSF), or

To .det wh ﬂgr it.e
compoiih e svPAbT B <G SRR SO TRR gt
woul d reduce Al1342 levels in vivo,
non-transgeni c rodents, e.g. mce or rats

Screenifodl R0k dds AliteSivamioh Y| ecretase-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 ncar ooﬁﬂucncy.

The screening was performed using the assay as described in Citron et al (1997) Nature
Medicine 3: 67. '

IC30-values of selected compounds of the invention for y-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"}terphenirl—.‘i'—carboxylic acid; {example xvi)
5-(4,4"-Dichloro-[1,1%3",1"Herphenyl-5"-yl)-1 H-tetrazole; (example xvii)
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The mammal may not- be d1agnosed with AD, or may not have a genetic predisposition
for AD, but may be transgenic such that it overproduces and eventuzlly deposits ABin a

manmer similar to that seen in humans afflicted with AD.

AP42 loweting agents can be administered in any standard form using any standard
method. For example, but not limited to, AP42 lowering agents can be in the form of
liqud, tabiets or capsules that are taken orally or by injection. AB42 lowering agenis can
be administered at any dose that is sufficient to significantly reduce levels of Aﬁ42 in the

“blood, blood plasma, serum, cerebrospinal fluid (CSF), or brain.

To determine whether acute administration of an AB42 lowering agent would redﬁce

* AP42 levels in vivo, non-transgenic rodents, e.g. mice or rats can be used. Alternatively,

iwo to three month old Tg2576 mice expressing APP695 containing the “Swedish”
variant can be used or a transgenic rhouse model devéloped by Dr. Fred Van Leuven
(K.U.Lem}en, Belgium) and co-workers, with neuron-specific éxpression of a clinical
mutant of the hur'n.;in amyloid précursor protein [V7171] (Moechars et al., 1999 J. Biol.
Chem. 274, 6483). Thé single transgeénic mouse displays spontancous, progressive
accumulation of B-arnyloid (AB) in the brain, eventually resulting in amyloid plaques
within suBiculum, hippocampus and cortex. Animals of this age have high levels of AB
in the brain but ﬁo detectable AP depdsition. Mice treated with the AB42 lowering agent
will be examined and compared to those untreated or treated with vehicle and brain levels
of sotuble AP42 and total A 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 resulis of the AB42 lowering once a time course of onset of effect can be

established.

A'typiéal 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,
aliquO{s 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/)
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hydroxypropyl B cyclodextrin (HBC, Aldrich, Ref Ne 33,260-7) solution in PBS, where .

after they are sonjcated for 20 seconds.

Ap42 Ioweﬁng agents may be administered as a single oral dose given three to four hours
before sacrifice and analysis or alternatively could be given over a course of days and the

animals sacrificed three to four hours after the ﬁr_lai dose is g_iven.

Blood is collected at sacrifice. The blood collection is performed via a heart puncture
during anesthesia with a mixture of Ketalar (Ketamin), Rompun (Xylazin 2%) and
Atropin (2:1:1) and collected in EDTA treatedv'ooll_ecﬁon tubes. Blood is centrifuged at
4000 g for 5 minutes at 4 °C and the plasma recovered for analysis.

~ The mice are anaesthetized with a mixture of Ketalar (Ketamin), Rompun (Xylazin 2%)

and Atropin (2:1:1) and flushed trans-cardially with physiological serum at 4 °C.

- The brain is removed from the cranium and hindbrain and forebrain ate separated with a

cut in the coronal/frontal plane. The cerebellum is remoyed. The forebrain is divided

evenly into left and right hemisphere by using a midline sagital cut.

One hemisphere is immediately immersed in liquid nitrogen and stored at 70 °C until

homogenization for biochemical assays.

Brains are homogenized using a Potter, a glass mbe (detergent free, 2 crﬁS) and a
mechanical homogenizef {650 tpm). 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 23 homogenization

buffer.

Samples are transferred from =70 °C info a sample holder with liguid nitrogen and each
individual sample is pre-warmed by incubation on the bench for a few seconds prior to
hbmogenizaﬁon. 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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tube are rinsed carefully with distilled water without detergents and dried with absorption
paper.

Samples aré centrifuged in a pre—cboled ultracentrifuge (Beckman, Mannheim, Germany)
for 1 hour and 20 minutes at 48000 rpm (135.000 x g) at 4°C. The supernatant (soluble

. fraction containing secreted APP and amyloid peptides) is separated from the peliet

(membrane fraction containing membrane-bound APP-fragments and plaque-associated

amyloid peptides in case of aged mice).

Small reversed i)hase columns (C18-Sep-Pack Vac 3ce cartridges, Waters,
Massachusetis, MA) are mounted on a vacwim system and washed with 80% acetonitrile
in 0,1% Trifluoroacetic acid (A-TFA) followed with 0,1% TFA twice. Then the samples
are applied and the columns are washed successively with 5% and 25% A-TFA. Amyloid
peptides are eluted with 75% A-TFA and the eluates are collecied in 2 ml tubes on ice.

Eluates are freeze-dried in a speedvac concentrator (Savant, Farmingdale, NY) overmght

- and resolved i m 240 ul of the sample dlluent furnished w1th the ELISA kits.

To quantify the amount of human AB-42 in the soluble fraction of the brain homogenates,
commercmlly available Enzyme-Lmked Immunosorbent Assay (ELISA) kits are used (h
Amyloid p42 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 ki,
to a final volume of 60 pl. Samples, standards and blancs (50 pl) arc added to the anti-

. AP-coated polystyrol'plate'(capmre antibody selcctively recognizes the C-terminal end of

the antigen) in addition with a selective anti-AB-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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stopped by the addition of sulfuric acid (1M) ahd_ the color intensity is measured by
means of photometry with an ELISA-reader with a 450 nm filter. Quantification of the
Abeta content of the samples is obtained by comparing absorbance to 2 standard curve
made with synthetic AB1-42, '

In such a model at least 20% AR42 lowering compared to untréated animals would be

advantageous. ]
In Vivo Data Oral dose 30 mpk at 4 hr time point
I Compound # ' Mouse Efficacy | Rat Efficacy
' % Lowering % Lowerin,
AB42 8

AR 42
4 . : 30 na
48 29
14 , 58 20
‘16 10 na
20 T 50 20
39 ' | 50 27
40 ' _ 40 40
41 7 58 na
42 ' 48 na
43 ’ 40 na
44 ' 40 -10

47 45 na |
50 ' 48 28
51 .50 na

52 48 i 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 i the above specification are hereby incorporated by reference in
full.
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52 48 na Wile the foregoing
speci fication teaches the principles of

wo 200124381 €Sent i nvention, w th exanpl escrwuso07s69s1
provi ded for the purpose of illustration,
it will be understood that the practice of
15 the invention enconpasses all of the

claimdiSUal variations, adaptations and/or

modi fications as come within the scope of

1. A cobrB&unll Rlvin@W: BGerel ekl g@nNd t hei r
equi val ents. All publications disclosed in
t he above specification are hereby '
|ncorporated by reference in 5 dains 1.
A conpoyni having the general fornmula (I)
JCMhe&‘/'LX is a bond or a group - CR5R6
wher ei n& are, independently of
each ofher, | ected fromthe group
consisting of H alkyl selected fromthe
.group ilm, 1-C3H7, n-CG31!17, i-CAHG,
n- C4Ho, sed%&%@ 19, tert-C4H9; al kenyl
sel ected fronffC2H3, n- C3H5, n-C4117,
i -CAF17, sec-C4!!7; wherein in any of the
al kyl or al kenyl groups one or Is nore H

whal;pns optionally can be substituted with
. one or nore substituents independently
X is a beiloB € graq; -CR Bpwhdien RY 041K, atDMEdpSidentig) ofzhchGHer,

selected ﬂ'()l]ltqle' cjg{frougl bons1st1%g g)f 19:%%1 sggcte%%og I‘;]:lg ggg?' 8&%, 82915, i“CsHy,

n-Canmﬁ?s%t Tt &b éeP-C@e» ibste Gty ﬂlé@yléﬁle%ﬂdﬁeﬁ@ﬁht lt@z@d n-
CsHs;, njﬂﬁlw 13@H3 _S&Q:;;ﬁ',r, Q‘h@&@ﬁﬁny And a]lﬁfl |0£2hkeﬂ§ﬂﬁroups one or

more H Fi ! (%tnr)] all can Pe SHEﬁn u%:d m%one or rﬁ)re Lgbsﬁmnﬁs independently

eroa e gro
selected from the group conswtmg of OH, F, Cl, Br I and CFs; or Rs and Rg being part of

- aring, either saturated or unsaturéted, 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;

Ry, Ra, R: and Ry are independently selected from the group consisﬁng of H; F, CL; Br; I; -
CN; OH; C(O)N(R-Rs); S(OpRs; SONRsRs) S(ONR:Rs) NR)S(O)Rs;

N(R9)S(O)Rs;  S(O)sRs; N(R7)S(0):N(RsRs.); SRz N(R7Rg); N(R7)C(O)Rs;

NRAC(ON{RsRs.); ' N(R7)C(O)ORs; OC(O)N(R:Rg); C(O)R+; substituted and

unsubstituted C;-Cs-alkyl and substituted and unsubstituted C;-Cq-alkoxy, and wherein

the substituents of both groupé C1-Cyralkyl and Cl—C4~aJk6Xy are selected from OH, T,

Cl, Br, 1, CF; '
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and whi ch heteroatom may be identical or
different if nore than one heteroatomis
woxgQpriesent; R, R2, R3 and R4 are PCTUS2007/066951
i ndependent |y selected fromthe group
consisting of H F, d; Br; |I; CN OH
C(0) N(R7R5) ; S(0) 2R7 SOZN( R7R3) ;
S(0) N(R7R4; W)W 2R5; N(R8) S(0) R3;
- S(0)2R7; N(R7)S(0)2N(ff3R5.); SR7;
Rz, Rs,N(sR%2 Lil}riendNtiR73eE618) Ren thi(SRTp @@ysm(gRg A8 01 Caalkyl;
heteroc J%:LZ() 6:(7@0%3&5'1 %&91’) (I}‘Kéag)ﬂlk? 126@1'00375’.&1%&' 13? 2 cycloalkyl

ophonaﬁ}lqaethel: é]g;ggged %tg oéq?cﬁ gr{(])?etj SH sgtlagngfﬁ_&cgpendenﬂy selected from

 the gronpSddids iof OHLEVCRr, Ghd aFkoxy, and wherein

t he substituents of both groups
Ry, and@laoa@mdaiek%sdlﬂyéha C@PFM all coxy are selected
from CH,

- F
© Yisacaposy gﬁﬁ)gﬁé‘??&’@rﬂ‘ p §Pb§]€1teé &t ‘E‘ﬁibf‘tit‘g% tf’%@gegﬁ’%‘ fip

tin
abl th
and so}‘ﬁ‘% §¥%aé%§§ y fon a%am(aff%algj %é%ta T(Sﬂ fis Bt o n
Cl - Ca- al kyl ; heterocyclyl and :
C3_5cycl oal kyI optionally can be

2. A BuRShd dedstdad w\bliih 1pwteredr  MOr e substituents
i ndependent |y selected fromthe group :
X is grogpi§BsRs twihergjn 85 an@®R; arfs indgjendefly, of Paclawéereﬁsoted frgm the .

group ct@mﬂn@ Bﬁ-l RAO1 s@lk&ed! IfRASRRAS OHJ V1 i-d5H, Q-C3H7, i~CaH,

B

optionallyr @il seintluisdwvitadne 8 mduwysibsdtuents indspindamgy selerigil from
the grodd *agfs g@g St Gk ﬁr AGE emsaibﬁlj em@%ﬁogemerm fhe

oun accord Ing to claim1

‘carbon gt @fhish th%al'%“éﬂhﬁ‘i' HYFORERERE wher ei n RS

Ri;, Ra, géfxﬂél?? ar ui[c%,c%eudrin se ec‘tecf| E’OIX thgf S S&mg{ﬁlpgﬁi OH, C-(;

group -con
salkyl, Gl bioxss KB dSOL BT chjsr SUE)BOCHEP 311 and CL;

wherein sm@&gl?l H‘.ld(é%4 oy 0%11319', calﬁ&(iﬂ@elndeﬁ@j substituted with

. f.th
one, fwcg P%Hﬁé“’ﬁﬂ‘ec%srse%?dé&%‘%?%‘%g &gffi“t% ﬁg?‘?yh%%a“d ck

substituted with one or nore
¥ Puent s i ndependent|y sel ected from

Yi 1s a carbeqb

and solvtai!aﬁ hﬁfa@ék' RstGQR8d shbria@ubhiyQekeptible Salts thddof.and

; R6]0|ntlyformtogether Wi th
the 20 carbon atomto which they are
attached a cycl opropyl ring; R, R, R5
3. ApuhpPing aerding odagR AAEERY sel ected from -

. the roup consi_ s

Xis a grgupy{° gﬁmﬂaﬁf %)*5\?%85%3{ %?08%‘?%“ R%%E%% CHs,

C:H; or ClWs of endrs thef¥pO) CH3, OCH3, CF3, F, and d;
wherein said Co_ol kyl and €Comal koxy
optionally can be independently
substituted with one, two, or three
substituents sel ectéd?fromthe group
consisting of OH, I, Br, F, and d; 25 Y
is a carboxy group and sol vates, hydrates,
esters, and pharnaceutically acceptable
salts thereof.
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(i) "-Iﬁﬂﬁrﬁmm_mmww ic acid

3. A conpound according to claim 2,
wher ei n: ' X is a group -CR5R6 wWith R5

- wo2emb4R5 being H, or R5 being H and i Pe1/us2007/066951

being CH3, C2115, 30C3l1-12 or C41lOor

i soners -thereof; and solvates, hydrates,
esters, and pharnmaceutically acceptable
salts thereof . 4. A conpound according to
.claim3, wherein: Xis a group -CR5R6 with

and soRBesoiydrafds, Gstdind Ghabmatéutioilly Rbephible Buys thdrecfind

R6 being CH3, C2H5, 10 C3H2 or C4H9 or
isomers thereof; R, R2, R3 and 114 are

i ndependent | selected fromthe group

4. Ae%rwglfﬂéta‘fcwﬁme clfm Jopherdy ai kyi , - N(013) 2,

o By R AT B e

CsHy opfadils prisememn henetfi cal | y acceptable salts

o eSS0 e i CORO TS S S IS,

2lkyL AR OBh, SMEHS, CXj GAR 0CONEH:NYH: 1AF;,F, gnd Cl; |
3.1"lternhenvl-5"-vll-acetic acid ai

and solyales, Hygraipd, @Mpm@@@%w{:&mable salts thereof.
1"l terphenvl-5'-vl)-acetic acid _
(3-Chloro-4"-trifluoronethvl -1 P3" 1

i muor%%@%ﬁ ff‘fng%{“d 3 1115 -

-acettc aci d (V|)

pgotigacid) | t er p

ar'ghlorof
y1l)-acetic acid
(vi) 1., ﬁﬁﬁ%ier&h%nv&s'-vﬁhc%ﬁctaelufl uoromet hyl-11,1';3'

Il terphenvl-5' -vl)-acetic acid
~vl}-acetic acid .

{ix) (3,3"-Dichloro-[1, 1 -3" 1"1temhenv1—5'-vl)—acetlc acid

terphenyl-S'-vl)-acetic acid

(xi) (4,4"-Diimethyl-[1.1%3", 1" }terphenyl-5'-yl)-acetic acid ,

xii)} (4.4"-Dimethoxy-[1.1%3". 1" lerphenvi-3'-yi}-acetic acid

terphenvl-5'-yD-pentanoic acid
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(xi)
(4,4"-Di et hyl-11, 198", 1"l ternhenvl-5' -vl)
wo200FREsl ¢ acid (xii) (4,4"-D met hoxy- PQI/YS2007/066951
31,1111t erohenvl1l-5'-vl)-acetic acid (xiii)
2-(4,4"-Dichloro-fl
1'3",1"l terphenvl-5"-vl)-pentanoic acid
5 (xiv) (1%4\@ (2007102 351 P bk SAG0H)- &ﬁ&%hl&( Xi V)

R) - 2- (4 4" - Di chl oro41 1';3

y
0 aonMhtJ:s @d&i@s ééierﬁla&ﬂhﬁﬁlﬁde&tﬁdll@ BRtp(k4dits Hereof,
3, 1" 1teroheny1 51. -v1)-4-net hyl - nent ali oi

6;'Acm1pamiid:1ebtecamdn'ﬁﬂlgmmcensisﬁﬂg}odr ates, esters,
; and pharmaceutically acceptable salts

15
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CP3 CF3 5and sol vates, hydrates,
esters, and pharnaceutically acceptable
wo 200his t hereof. 7. A conpound accor dipg@uéathrossest
any of clains Ito 6 for use as a
medi canent. 8. Use of a conpound accordi ng
~to any of clainms 1 to 6 for the
cpreparation of a nedicanent for the
ton of y-secretase. 9. Use of a

| evat ed | evel of
%2--production, wherein the disease is

al anyloid angi opathy, nulti-infarct
emsn i g, denentia pugilistica, or Down
@ oe. 15 10. Use of a conpound

ac ordlng to any of claims 1 to 6 for he

NC.

at ment of Al zheiner's disease. 11. A
pharsmaceuti cal conposition conprising a
conmpound according to any of claims Ito 6
xture with an inert carrier. 20 12.
gceSs for the preparation of a

pourid according to any of clainms 1 to
conprising the foll ow ng steps: '
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a) treating a dihalidefluorobenzene
conpound, preferably dibronofl uorobenzene,
WO4R7/1205h benzyl al cohol in the presenBerEpoo7/06695t
an al kali- nmetal hydride; 25b) treating the
product wth a suitable mal onic ester
derivative in the presence of an al kal
hydri de and a netal halide; c)
in an acidic solvent; d)
grto a boronic acid derivative; e)
«al of the benzyl ether protecting
s, 300 converting the resulting
Xyconpound to a triflate and coupling
to aghoronic acid; h) conversion of the
ester tp the acid; 13. A process for the
3 Aty on of a conpound according to any
®t 1 to 6, conprising the follow ng
a) converting a

e) resol ution of
m Xt ure |nto enantloners 15 14. A

F
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a) converting a di hydroxybenzonitrile to a
bis-triflate; b) coupling the bis-triflate

- WO20H285lhor oni ¢ aci d; c) hydrol ysi s of PEHER007/066951

nitrile; or 20d) converting the nitride to

tetrazole. 15. Method for the preparation

of a nedi canent conprising the steps of:

a) pregari ng a conpound according to claim
p) fornmul ati on of a nedi canment

hg said conpound. 25 516. A

F3C
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and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof,

7.

8.

10.

11.

12.

A compound according to any of claims | to 6 for use as 2 medicament.

Use of a compound according to any of claims 1 to 6 for the preparation of a medicament

for the modulation of y-secretase.

Use of a compound according to any of claims 1 to 6 for the preparation of a medicament
for the treatment of a disease associated with an elevated level of AB42-production,wherein
the disease is selected from Alzheimer’s disease, cerebral amyloid angiopathy, multi-

infarct dementia, dementia pugilistica, or Down syndrome.

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 ¢laims 1 to 6 in

admixture with an inert carrier.

A process for the preparation of a compound accdrding to any of claims 1 to 6, comprising

the following steps:

a) treating a dihalidefluorobenzene compound, preferably dibromoﬂuorobenzene, with a

benzy] 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;
c} treatment in an acidic solvent;
d) coupling to a boronic acid derivatix;e;
e) removal of the benzy! ether protecting group;

f) converting the resulting hydroxycompound to a triflate and coupling to a boronic acid;
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g) optionally alkylating the resulting triphenyl compound;

h) conversion of the ester to the acid;

13. A process for the preparation of a compound according 10 any of claims 1 to 6,

comprising the following steps:

- a) converting a dihydroxyphenylacetic acid derivative to a bis-triflate;

b) coupling the bis-triflate to a boronic acid;
¢) optionally alkylating the resulting triphenyl compound;
d). converfing the ester to the acid;

¢) resolution of racemic mixiure into enantiomers.

14. A process for the preparation of a compound according to any of claims I to 6,

comprising the following steps:

a) converting a dihydroxybenzonitrile to a bis-triflate;
b} cbupling the bis-triflate to a boronic acid:

c). hydrolysis of the nitrile; or

d) converting the niirile to tetrazole.

15. 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.
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5 16. A compound according to cléim I as-a substantially pure base.

17.'A compound abcording to claim 1 in isolated form.
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