WO 2006/ 045554 PCT/ EP2005/ 011349 ( Bi phenyl)
carboxylic acids and derivatives thereof The present
wOonernussm rel ates to conmpounds havi ng t he geneCalEP2005/011349
formula (1) with the definitions of A, X, R -R6
gi ven bel ow, and/or a salt or ester thereof.
Furthernore, the invention relates to the use of said
conmpounds for the treatnent of Al zheiner's di sease
and their use for_ the nodul ati on of y-secretase
activity. @iphenhesarboyyliccacids and derivatiyes thesetfon f or m
of age-rel ated neurodegenerative illness. It is
primarily, but not exclusively, associ ated with aging
and presents cljinically not o . b ive. |
The gpre yentlesgnﬁlaéqsow PR %}ﬁs;llgayv 1hd, @giainiormily (O with the
deﬁﬁﬁ§ﬁs By AeXDRl RP ven bERMABhA/0F ¥ sADGE SER ALY | eads to
prof ound’ men deterioration and death. The defi ning
Furtﬁgtntﬂ&l Ogﬂecﬁ elnﬂ)l ! t f’thé/'\lugé1 8f ry{i‘ird 808%&%%? %oradﬁee {rgﬁment of
presence o neur o Iary tangl es an
Alzidi@te distdre bhe tH@[rﬂisB forWﬁd: ﬁfbdﬁlaﬁoﬂbﬁ@-sédi@tuga’ﬁctltf@y play a
central role in the pathogenesis of the disease. These
pl aques mai nly consi st of peptides forned as cl eavage
products of the anyloid precursor protein (APP), a
Alz]ge%mera %nﬁlns(e)asg(l:l t%e os elrglfarllrol oaze%ff %-rﬁ ey ne%@en%?a%v% 1fh¥ess
processed in t flrst ste cat al zed
1t is e eputy 3@9@&5% assoiged V@@b?%ﬁ%é & pBsvTemtalpnot only
by ﬂ?@gﬁ@@d}@m%}ﬁ hOY; ES AR reastMfAg hid ﬁ]c%@ﬁ%ﬁtr Bht€a1d0%y emotional

the second proteolytic acfivity rredl at ed

instabibmndtgasluall e bads forgyofound mentah detgriotation Iaed featiduct i on
of peptides in the range of 37-42 residues. The anount
of the longer isoform A1342, is selectively increased
in patients carrying certain nmutations in a

ThepﬁEﬁhﬁig géth@lb §l' hafIRlB&e | A@helrﬁ’é}ds thigas "Qf'é aﬁmboﬁﬁesence of

have related wth ear]y-onset fam|l

neurgyf: bﬁélalfyeﬁaneewréﬂe%@mwagwep Glaesbean FV@?FIEP*?(%‘S)/ houghigo play a

centZal ToRML R RAthoddmdd dfshdeképyed by many to be the main
cul prit of the pathogenesis of Al zheiner's disease.

It has now becone clear that the y-secretase activity
cannot be ascribed to a single 5 particular protein,
Thetruplagsed mafrde tcoasstonfi pepidesférmednasaskevdgeyproducts of the amyloid

precg&sfoi %quah (Rf)pf, %'é@% amino acid protein, whose function so far has only been the
subject of various hypotheses.

APP is processed in two steps; a first step (catalyzed by B-secretase) gives rise to a secreted
peptide and a membrane-bound C99-fragment.

C99 is a substrate for the second proteolytic activity mediated by y-secretase resulting,
inter alia, in the production of peptides in the range of 37-42 residues.

The amount of the longer isoform, AR42, is selectively increased in patients carrying
certain mutations in a particular protein (presenilin), and these mutations have been

correlated with early-onset familial Alzheimer’s disease.
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conprising Aphl, Nicastrin, Presenilin and Pen-2

(reviewed by De Strooper (2003) Neuron 38, 9) Thus,
wW@bkdokousshs t he nol ecul ar nechani sm of the 2nd PCT/EP2005/011349

cl eavage-step has remai ned 2l usive 10 until present,

the y-secretase-conpl ex has becone one of the prine
Therefprge tAB42nist heliayedrinh nfapy to cloavplumuin fegtprithef theepathegenesis of

Aleéiné%’%'&?sieég%T' s disease. Other hints in the search for
novel treatnents canme from epi dem ol ogi cal studies, an

exanpl e being the finding that the uptake of certain
non-steroidal anti-inflammatory drugs 15 (" NSAIDs")

It KRSy becdRd cRladttBatMHehy-gect@sbdCRMivith Skanbt d€VREGANE a single

Al zhei ner.' s_dj sease_.(Aki yama et .al {2000 ur.ohj.ol . -
parigfioPBTtinahYl Theelit GBIt B4l ANeEO By O A lisg: proteins
contpogigs Aghl,aNidak883) Prinsinilol agy PEd2 X f%wednbhoDy Sitoaper (2003)
Neq({érggéb Neur ol ogy 54, 2066; Stewart et al (1997)

UP8i8gy 48, 626; In't Veld et al (1999) Neur obi ol .

Aging 19, 607). 20 Indeed, this finding was recently

supported by biochem cal studies in which an effect of

TSR ANIR B oM gAYl ot
untij prexgntiy e repreipse-complex s hesare(ong @S fhejprinay fangety g search for

combbands b the-treAtrHEM R AR MherQf difdakd.her conmpounds show ng
a simlar effect has been hanpered so far by 25 a

| ack of understandi ng of the nol ecul ar mechani sm of
the described effects. Thus, there is a strong need
Otht0 hinto Ve ltheC e¢gpctu fols nudd] areatmshitd @h@e yirocepddaasiological studies, an

actiwvit t-her eb eni n n Qf.qt .
exaffple 1 e S N RE e PEL BT BB St BBy dres
(“NBAEReNt seemy datdoorslate with prestucert riskicdf deyelopingddlzheither’s discase
TR PSRRI B TR S sl 125
Rogess ri al (1999) dipurplepy /430 1669 RoNthaRE < § GOR) Neyrologyy S4, 2066;

Stewh ecd] € od7 Breutd1eg P4 9 WR6.dansV ed end (0999 MasydbiolCAgihg 19, 607).
cycl oal kyl ; and heterocyclyl;

Indeed, this finding was recently supported by biochemical studies in which an effect of
certain NSAIDs on y-secretase was shown (Weggen et al (2001) Nature 414, 6860, 212;
Morihara et al (2002) J. Neurochem. 4, 1009; Eriksen (2003) J. Clin. Invest. 112 , 440).

A development of further compounds showing a similar effect has been hampered so far by
a lack of understanding of the molecular mechanism of the described effects.

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

thereby opening new avenues for the treatment of Alzheimer’s disease.
The object of the present invention is to provide such compounds.

The object is achieved by a compound having the general formula (I)
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Xis a linear Cl1-C4 al kyl ene group which is optionally
substituted with one or nore substituents fromthe
w@e@ap4$B54 Cl, Br, | and Cl-C4 al kyl groups optPOMEP1095/011349
substituted with one or note F, d, Br, F; Rl and R2
I ndependently of each other, selected fromthe
gr Qupy consi st i ngRgf . al kyl 10 selected fromthe
n- C3H7, i-C4H9, n-C4H9,
(Pk'enyl sel ected from C2H3,
3 , 1-CAH7, sec-C4H7; or Rl and R2
being part #rindg either saturated or
unsaturated, having 3 to 6 C atons, and which may
contain in thelring one or nore heteroatons fromthe
group N, S and which heteroatom may be
i dentical orl|g erent if nore than one heteroatomis
present; 15 B3 Re RO and R6 are independently
sel ect ed frg the group consisting of HL F, C; Br; I;
CN, OH, C(ONR7R5); S(O 2R7; SO2N(R7R8); S(O N(R7R8);
N(R7) S(O) 2R8; N(R8)S(O R8; S(O) 2R7;

h N(R7) S(O) 2N(R8R8a) ; SR7; N(R7Rg); N(R7)C(O Rs;
WHCIRIR7) C( O) N(R8R8a) ; N(R7) C(O) OR8; OC( O N(R7R8); C(O) R7;
substituted and 20 unsubstituted G -C4-al kyl and

substituted and unsubstituted Cl-C4-al koxy, and

i L U0 USSR P S 8 g
e ey R PRI L SRR L i

substgtgengs Ery@ﬁg%\gwp,ﬁ\m&rel ndc 1-E4 alkyk groups eptisnglycyupptituted with
one o2RsbrEB; @1, B¢ck.0al kyl are optionally substituted with
one or nore substituents independently selected from

R; arld'R, ar@) dEpctaasiysdfl ¢¥gh othef;,selebted Bfom kheagyduftdnsidfiflé of H; alkyl

| t ter t f | 045554
sclecfiditeb 4508PBR 130 AR Aor e G e g S See (bl tert-Cals;
alkenlybsad¢ated oy, bOtHs, peCH;sandHy) HCAlh sea-€4HE cor. R and R, being
! e .
part ' I $RRLZsnriB00°5 BRI MMA SHo¥ ISR ich may
contayt ig e cmgbeng lor gnergphatesogtemss icem ty granp dY.geniog O, and which

heterb£8mAHE, BR/identi4l bRAGIReAt FRULE (KA YRR rédi6n KO PMche a
person skilled in the art. Preferred R7a include the

fol | ow ng:

R3, R4, Rs and Ry are independently selected from the group consisting of H; F; CI; Br; I;
CN; OH; C(ON(R7Rs); S(ORR7; SON(R7Rs); S(ONR7Rs); N(R7)S(O):Rs;
NRs)S(O)Rs;  S(OrR7;  N(R7)S(O)N(RsRsa);  SR7;;  NRsRg);  N(R7)C(O)Rs;
N(R7)C(O)N(RsRs,); N(R7HC(O)ORg; OC(O)N(R7Rg); C(O)R7;  substituted and
unsubstituted C;-Cy-alkyl and substituted and unsubstituted C;-C4-alkoxy, and wherein the
substituents of both groups C;-Cs-alkyl and C;-Cy-alkoxy are selected from F, Cl, Br, I,
CF3;

Ry, Rg, Rgy are independently selected from the group conmsisting of H; C;-Cgs-alkyl,;
heterocyclyl; and Cs.; cycloalkyl, wherein C;-Cs-alkyl; heterocyclyl; and Cs.; cycloalkyl
are optionally substituted with one or more substituents independently selected from the
group consisting of F, Cl, Br, I and CF3;

and/or a salt or ester thereof.
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An unsubstituted or at |east nonosubstituted al kyl,

preferably a Cl1-Cl10 al kyl, an alkenyl, 10 preferably
w@2s0chesssd kenyl , an al kynyl, preferably C3-C or@l/Ep1v9$/011349

and an unsubstituted or at4|east nonosubstituted,

saturated or unsaturated, non-aromatic or aromatic

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

the ring one or nore heteroatorns from the grou N, S

The tgrm (subsiartedfiias misebhesein dndndassiptbpart dechfulbsubsgirution. Substituents
can bilefth&'s8fttattd oMU BrikA@N one heteroatom is present.

Sai d substituents being selected fromthe group

consi sting of hal ogen, al kyl, 15 al kenyl, al kynyl, N

S, 0, carboxyl, sul phonyl, and the |ike and whi ch can
Esterbaref thbieh&i:ord&@)ﬁi fo‘frﬁﬁl@QI) 1E>§ﬁlﬂ§h @B of e c@ﬁo&?lngrcﬁiwﬁ%pﬁced by

o oS RSSO0l O ERTRL, RACED GARUPS: e

Prefeged Rpsinctage e fellowingt ut ed, preferably by the 20
substituents given above. The term "Cl-C4-al kyl "
refers to nethyl, ethyl, n-propyl, iso propyl
n-butyl, iso- butyl and tert.-butyl. 25 "C3

An upspbsiéfatedydrat deast anosubyidtutsd) alkyl, prqﬁgablmaﬁs@ao @¥ieili en alkenyl,

prefe?a.lbhytz-@lh@alﬁeﬁ?}va@ gll@nyl Ere‘fé}ﬁlgl?rt‘g él, Qﬂﬁyny? #d an unsubstituted or

, cycl enty cycl ohexyl,
at leaée//@p%ggﬁwe W@ﬁ @bpwaturatggcﬁorhwfr@ag L é%ronaatlc ring having 3
to 6 Cen@abkd Whial fep comyinlig t}lieeﬁhg’lﬁﬁ‘d obhode ﬁd!&‘éﬁﬂohd@ fitom the group

N. S o8] SR e Ram BRY e St o BRTRp e i, JREL R fegeroatom

is praspnit Salkirmlbatmuaem rhemgndstactedf framuthl ezriagn dens{stingnaf helogen, alkyl,
alkengp rbngf S d | Qg V%Rl i h%nglu'ak&i thPaf 1{% ﬁld' bfh can be, further
rate | r Fo

Wher e ea t ‘one carbon a om up

substittedon atons are replaced by a heteroaton1se|ected

fromthe group consisting of sulfur (including

-S(O -, -S(0)2-), oxygen and ni trogen (including

=N( and wherein the r| s linked to he rest of
Exannﬁ*é?ﬂb%w TORRaS C gleuipP B HUGs 2o gﬁO&@%ﬁ SRR FpYlegroups, and
heterbz2yl @odifs, 208 45 bthdt&zbayP2eips Mal3dkOsubstifiaide rgefeeatty by the

include byt are not restricted to furan, thiophene,

substituents given g e .
5 H?o%é % Mol i ne, imdazole, imidazoline, pyrazol e,
pyrazol i ne, oxazol e, oxazoline, isoxazole,

i soxazoline, thiazole, thiazoline, isothiazole,

Chi a7 Ladi } ) o
The (80 Sy CE AR Ao R Pt aripaplydso b and
tert.- Wﬁddazolldlne pyrazol i di ne, oxazolidirie,

i soxazol i dine, 5 thiazolidine, isothiazolidine,

t hi adi azol i di ne, sul fol ane, pyran, dihydropyran,

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

"Heterocyclyl" or "heterocycle" means a cyclopentane, cyclohexane or cycloheptane ring
that may contain up to the maximum number of double bonds (aromatic or non-aromatic
ring which is fully, partially or un-saturated) wherein at least one carbon atom up to 4
carbon atoms are replaced by a heteroatom selected from the group comnsisting of sulfur
(including -S(O)-, -S(O),-), oxygen and nitrogen (including =N(O)-) and wherein the ring
is linked to the rest of the molecule via a carbon or nitrogen atom. Examples for a
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tetrahydropyran, im dazolidine, pyridine, pyridazine,
pyrazi ne, pyrimdine, piperazine, piperidine,
worenphedsssaie, tetrazole, triazole, triazolidi nePCT/EP2005/011349
tetrazol i di ne, azepine or %honopi perazine.
"Heterocycle" neans al so azetidine. 10 In preferred
heteregyistsdnetude but arhgot rasideteil om fyran.aghiwphens, pyredeqmumedline, imidazole,

1m1dafi@Hﬁen %)3’1‘@2%1& %{E}@ﬁﬂlmé 05}@%‘0& dxdakolae rl?dxﬁzcﬁe %OX%OW thiazole,

|ndependently each ot hér
thlazcﬂgp‘ee tlzﬁgh1a1!<3p,| OWOH]&IZHEB‘?N ngga igzqle pﬁg\%zol1ne tetrahydrofuran,

tetral@ﬂfdtlﬁ@ﬁ%)é' py@yEdigd) éxydazolding, §yrﬁﬁcﬂhﬁﬁe‘3 @xammtm Clsoxazohdme

e R AN I —

tetrahydonpyprah, ifflidazBliding, pyredi,- Sdriddzinel pyraziges m/pﬂmlahaé | yiperazine,

plperﬁﬁsw%éﬁﬁm\éﬁ t{étrg ggg%Jlg,H tg%%l% tetta’z%gi_‘gq‘{ : ine or

homopferazine. Gz{etgroeyclfz @nmsgﬂsqarzétlém or Rl and R2 bei ng
CH3 or R1, R210|ntlyformtogether with the carbon
atomto V\,hi ch they are attached a cycl opropyl ring;

/or 20 _R3, are i ndependently. sel ected
In prqf%tﬁ eRRO SIS téls Hsvegtlwhgeleﬁs 12 2 eympeend bavingjthep gegpral formula

(D wﬁ&elﬁ% AKKRX¥nd RUP&Eid RURGIRpand Ry ifdepbisdenyly RY ekch@ther have the
. GO N2, 'S0 2 CL-CA- "alkyl,
0 O‘@(né)“?aﬁ &rocyclyl: and/or a salt or ester thereof.

s R O SRRl PP bS50 b RURTBIE,
i B4 B S A TSR S5 Som
groupahC1RBr, TRad (GRECacatleyl BEOUPA Qet@ermiﬂefrwbgnt@tﬁd wédbrongtcmemore F, CI, Br,

I; and’ve the follow ng meanings: A is phenyl; and/or 30 X
Is CH2 or CHCH3; and/or Rl and R2 being H or Rl being

R, ard RE“BelB% Bebhy, @éﬁ}g 1§24d, REBEIA o OCHCARIRI;01C;HS QFBCSH, or isomers

there{io Ge R aid O e &7 AEkOSHY S i e darbSh Bom to

whiclathegateedtaahalctyepopogyl ringragid/@nd/ or WO 2006/ 045554
PCT/ EP2005/ 011349 6 R3, R4, R5 and R6 are

R, RiynRlepeinie atel indepehdatly defeceh frdie thy gropp condststg of FHfOM, Ci-Cy-
alkyl Frc1¥¢®Balkoxy, substituted partly or fully by F, CL Br, I; C(O)N'H,, S(0)-C1-Ca-

alkyl, S(O),-heterocyclyl;
and/or a salt or ester thereof.

Within this group of embodiments, it is even more preferred if all the groups A; X; R; and
R;; and R3, R4, R5 and Rg have the meanings defined beforehand.

It is more preferred if A; X; R; and Ry; and R3, R4, Rs5 and Rg independently of each other
have the following meanings:

A is phenyl; and/or
X is CH; or CHCH3; and/or

R, and R; being H; or R; being H and R, being CH3, C,Hs, C3H; or C4Hy or isomers
thereof;, or R; and R, being CH3 or Ry, R» jointly form together with the carbon atom to
which they are attached a cyclopropyl ring; and/or
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OCH3, CF3, OCF3, C(O NH2, S(O 2-C1-C4-al kyl,
S(O 2-heterocyclyl, F, and d; and/or a salt or ester
wo b@seefsse 5 Wthin this group of enbodi nent s, PCT/EPB05/011349
even nore preferred if all €he groups A X, Rl and
R2; and R3, R4, R5 and R6 have the neani ngs defined
Rs, RodtsandHRerrde independentipeselastadefrom shegiovri consistngeft], OFh&Hs,
OCHL, @@g@g@g Sdli(‘g)ﬁt}ESS((ﬁ% -eornotiRAsS @)L setRE AN, &y the
[5 (4- Fl uor o- benzyloxy) 4' -trifluoronethyl -bi phenyl -3

-yl] -acetic acid; I1)
and/or asdfot sRETRERLE benzyl oxy) -4' -tri fl uor onet hyl - bi phenyl
-3 -yl]-acetic acid; I11)

[4'"-Trifluoronethyl-5-(4-trifluoronethyl-benzyl oxy)-bi
phenyl - 3-yl]-acetic acid; 15 1V)
Wlth{nEth(s 4Ol bfoemetsadirheny lit-ib enerymoreypreferred ifi f1luios gromphy; XpiR; and

e
al%gktyq%‘l’Rﬁ%xy#ﬁe%vﬁg@(e;mg&n%s \%lgggﬁ%{%ﬁp %i phenyl - 3-yl)
-acetic acid; V)
{5-]4- (Pyrrol i di ne-I-sul fonyl)-benzyl oxy]-4'-trifluoro

In anrég@%ﬁydre ?oxy %&’ érﬁenylin}:%taﬂfet 1'n%ntﬁ)‘fl' @}ateyl 10 com oun s selected from

enzy acetic acid; 20

the g@ﬂpsowﬁm xy-4'-trifluoronethyl-bi phenyl 3- yI ) pent a

rzoic acid; 1X)

(5-Benzyl oxy-3',5" -di chl oro- bi phenyl -3-yl)-acetic
D ﬁ-%*-@@fiﬁcyxﬁml%ﬂﬁ rrifiporomsttliiphagy hiieHp codiqaddacet i ¢
1) [5G moRa ez orpmp PSRy BRSPSy ) -
) [P Ra ey s CHarems by soreany bphepry 2 alkigesi wid
e e B o R DR

V) T e oy iRl iR hyiceis it o g

VI) XVXS i@(%“’fﬁﬁl&%y sﬁfon%ﬁr%%kyph Qﬁﬁﬁéfﬂorﬁeﬂﬁ&i-b%@ﬁﬂd%-yl} acetic
acid; (5 Benzyl oxy- 3' - hydr oxy- bi phenyl - 3-yl )-acetic acid;

VII) ég]g%ﬂflyo@@he@yl -DrgRES Bfiflony | - bi phenyl - 3-yI ) -aceti ¢
VIII)%{S%MPO&), ﬁmi)l%oaq)mg%&/}l’mﬁ?% énijlp P%“W)n A% ¢ aci d:

2006/ 045 CT/ EP20 5 1 Xl X)
1X) (%Q(eg 8’?&? %Ch ToPRER 'é'gbeat R ?a%ﬁiphenyl 3-yl) - propi
X) 5-B hé‘ylc?)?yl Q ttrifluoromethyl-biphenyl-3-yl)-acetic acid,

XI) (5-Benzyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-acetic acid;
XII) (5-Benzyloxy-3',4'-dichloro-biphenyl-3-yl)-acetic acid;

XIII) (5-Benzyloxy-4'-trifluoromethoxy-biphenyl-3-yl)-acetic acid;
XIV) (5-Benzyloxy-3'-methoxy-biphenyl-3-yl)-acetic acid;

XV) (5-Benzyloxy-3'-carbamoyl-biphenyl-3-yl)-acetic acid;

XVI) (5-Benzyloxy-3'-hydroxy-biphenyl-3-yl)-acetic acid;

XVII) (5-Benzyloxy-4'-methanesulfonyl-biphenyl-3-yl)-acetic acid;
XXIII) (5-Benzyloxy-4'-sulfamoyl-biphenyl-3-yl)-acetic acid,;
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XX)

2- (5-Benzyl oxy-4'-trifl uoronethyl - bi phenyl -3-yl)-2-net
whgi060433pi oni ¢ acid; XXI) PCT/EP2005/011349

1- (5-Benzyl oxy-4'-trifl uorcohet hyl - bi phenyl -3-yl)-cyclo

r box |1 e
XIX) Bég ﬁ@%%% ?f-ﬁfﬁ%a?%e@%wﬁﬁwﬁé(ﬁw opiopigcidaci d. 5
XXI 1) - Benzyl oxy-4' -chl or o- bi Phenyl 3-yl)-aceti
Za(-Benz -tr1 uoromethyl-biphenyl-3-yl)-2-methyl -propionic aci

(4 - Acet am no- 5- benzyl oxy- bi phenyl - 3-yl )-acetic

XXI) debeBenz -4'-trifluoromethyl-biphenyl-3-yl)-cyclopropanecarboxylic acid;
(5- Benzyl oxy-4' - hydr oxy- bi phenyl - 3-yl ) -acetic acid;

XXINMAMBonAy oxisetifipbrxyiphényil Soy)-apaiciacti; phenyl - 3-yl ) - aceti c
acid; XXVII)

XXIIK %5&ﬂéﬁb%aaﬂor%'-biglilefnlyugrﬂ)-@deﬁb el - 3-yl ) -acetic

acid

XXI\%?(ZL’B?E&?' L - §beﬁz}°}f?&}p§gﬁ% 8*? D,E étlc?acisal) acetic acid;

Benzyl ox phenyl -3-yl)-acetic

XXV?@ g%rhzi'y(f 8) hﬁdr()m‘étbrrpohemylo3 B’Il? ace ic §01y1 )-acetic acid;
XXVﬁi% cgen 2 Beﬂz}élq% oxy-b th | _}% %Qeetlrzzyelmd?" yl)-acetic
Ig(x%lBenzyl oxy-3' - net hyl - bi phenyl -3-yl)-acetic acid; 15

-Benzyloxy-3' 5'-d1ﬂuoro biphenyl-3-yl)-acetic acid;

(5- Benzyl oxy-3'-trifluoronethyl-biphenyl-3-yl)-acetic
XX VHDB) (6:Benxyddixy53 -isopropoxy-biphenyl-3-yl)-acetic acid ;

(5-Benzyl oxy-2'-fl uoro-bi phenyl -3-yl)-acetic acid;
)Q(Iwenéﬂoﬁﬁﬂ)zmleﬂmwalph’éﬁylhyly})kucBﬁ’Eﬁtyﬂ 3-yl)-acetic

aci d

Ww@x n%th&yuw@e@uehﬁpx&aéwid) acetic acid;

Benzyl 6xy-3' -chl or o- bi phenyl -3-yl)-acetic
XXX]?ES %eﬁ?g gf?}%%{-}%'rl hen 1 n%lt)ﬁg%c a[gzll%henyl 3-yl)-acetic
XXX@: gBﬁ%ﬁW‘?&??m l'tgpﬁlenélb'r?’fy&)ﬁ%e}w B(élﬁlzw oxy]-4'-trifluo
oo S iralsl —{rﬁh@o&e&ﬂ BehaBrana A el ey -3

)48 entanoi c acid; XLI) [5
XXXI\{ 5 r@wme?nﬂypmlgﬂphwylﬁryli PEFSIE @6¥ hy| - bi phenyl -
-yl] -acetic acid; 25 XLII)

1| Bt t hyl - bi phenyl -3
XXX(]§ F%?%%Q?%Xaﬂgi&gﬂol%héhyi ] }Hj LulZlégircwl\/gf hyl -i soxazol -3

)Q(XVY)' (lsqga%my% —ﬂ%ﬁl‘o%lﬁ?&@mtﬁ)’ Lhediciapiienyl -3 -yl ]

-acetic acid;

XXXV fxﬂahzﬁb;ay 9=dmdraighenyt-3-yl}-ddefit ueigomet hyl - bi phenyl -
If/%)(/I ] -acetic acid; WO 2006/ 045554 PCT/ EP2005/ 011349

XXX& 1K {¥)} Benzyloxy-3'-trifluoromethoxy-biphenyl-3-yl)-acetic acid;
[ 5- (Tetrahydro- pyran-4-yl net hoxy)-4'-trifluor omet hyl - b
XXX13pherey{ 5-p+-yrrodid et lesud foingt] )-benzyloxy]-4'-triflu oromethyl-biphenyl-3-yl} -

pentanoic acid;

XL) 2-(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;

XLI) [5-(4-Chloro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;

XLII) (5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid;

XLIID) [5-(5-Methyl-isoxazol-3-ylmethoxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;
XLIV) [5-(3,5-Dichloro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;
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XLVI)
[ 5- (4- D net hyl sul f anoyl - benzyl oxy)-4'-trifl uoronet hyl -
whe@hesmsss 3-yl | -acetic acid; XLVII) [5 -(1  PCT/EP2005/011349
- Phenyl - et hoxy) -4' -trifl uornet hyl - bi phenyl -3 -yl ]
-acetic acid;, XLVIII)
XLV){[5 ([Fatrqlmquzhmnﬁeylxrw&lmwaﬁytln)ﬂu@@mz%thzd;&yph@nyltwlr]raﬁé%m‘ld
yl - bi phenyl - - 5 acetic _acid; XLIX)
XLVID hS (#Dlmpt@wksblﬁ@nwmeslegxx)rﬁ} ﬁnﬂn'éf?léﬁ’@fhywblﬁbfﬁk}’Woﬂir)aC%}C acid;
3-yl]-acetic. acid;
XLVIEMIS (YFrplﬂlﬁ]o?ﬂé?f@t)ﬁyFﬂ%‘quQmPﬁhV;PIlEB‘?f&ﬂérﬂ%@SBﬁ #5oxy) - bi
E)heny cet | k’@%‘ S s . .
XLVII Ilﬁ’hen‘é' - ghnq Icgﬁq?gy]a- (|>)gygTébﬁéﬂ‘g,q)g%nethyl-blphenyl—?)-yl -
acetic-a¢ld} - acet i c aC| d; LII)
[ 5- (Tetrahydro- pyran-2-yl net hoxy)-4'-trifluoronethyl-b
XLIXi) phidnifluodenyéthyla® €-iriflmcomdeth§Bbdnkzy loxy)-biphenyl-3-yl]-acetic acid;
[ 5- (4- D met hyl car banoyl - benzyl oxy)-4'-trifl uoronet hyl -
L) [4'@irifhengthetBylyd-] 2-trtbtoremethy Hbenziloyy)-biphenyl -3-yl]-acetic acid;
[ 5- (4- Met hyl car banoyl - benzyl oxy)-4'-trifl uoronet hyl - bi
LD) (Srﬂ’imyﬂhyli)qu-trafbmmmeféﬁ biphenty\3-yl)-acetic acid;
{5-14 Pyrrolldlnel-carbon |') -benzyl oxy]-4'-trifluoro
LII) [Mfﬁ;qh.ydrqgmajylz }methpxm:éttn uorgmeghylm})enyl -3- yl] -acetic acid;
ér l\/brphollne4sul | ).-benzyl oxy] -trifluorom
LIID) ﬂypumtbﬂgqqpqlmgy qagl@@y}%—tnﬂgorgme&ayl ¥)uph§nyl 3-yl]-acetic acid;

ri fl uoromet hoxy-benzyl oxy) -4’ r|qu05

LIV) E%fﬂew;hyécaybafnogé wengy e ¢ -trlfltwqrp?thyl Elphenyl -yrﬁeace%/lc acid;

LV) y|{]5-[ég§l§1}rgﬂ(§g§-g- qlo%;r benzylf):»r(}ll]J tr1 L%Trg}nre]: Lylbb1gﬂeny¥ 3-}%‘—acetlc

acid; [ 5- (3- Chl or o- benzyl oxy)-4'-trifluoronet hyl - bi phenyl - 3-
yl]-acetic acid; LX) [5
LVI) - ({4-WeMytbhdimazysudtopyh) Pentyloky]ebtottedthyiethylphiphedyl3-yl} -acetic
acid: -yl] -acetic acid; 20 LXI)
> 2-(5-Benzyl oxy-4'-trifl uoronethyl -bi phenyl - 3-yl)-pent -

LVII)ﬁEﬁﬁl’HF@ g‘hﬁ %éx?zrs{éﬁ)txp{) -4'-trifluoromethyl-bi hen¥]l 3-y1glacet1c acid;

opropy oxy-4' -trlfluor pheny

ack hidbiphenyl-3-yl J-acetic acid;
R T P AL (D B T SO

LIX) [5- Ehbo‘r@-%ﬁ 486iforomkethM}biphenyl-3-yl]-acetic acid;
)ILE % (5- Benzzi?lwgd%; 4' -trifl uo%%rr%t hgl b}: ]phenyl 3- yI) pe

LX) [BI(@JMétﬁ Bsdndyloky§My'-trifluoromethyl-biphenyl-3-yl]-acetic acid;
(S) % Benzyl oxy-4' -trifl uoronet hyl - bi phenyl - 3- yl)-p

LXI) 86 mzyloﬁﬁﬂdtrlﬂuaﬁ)mﬂi/ldflphbr@BBIyl)?per&-slt—motIaercb of .
Sone of the conpounds of the inventions and/or salts
LXIDAR ) @sSeCgclofrepdatethoixlyt4'-eodlstromethy Bbiphex @ r-yl)-pentanoic acid;
stereoi sonmeric fornms. Al of these forns are subjects
LXIID{S¥-h¢5CyeleptapyhmetBox - taflo sroot 853 -bipeny EB2 g peomngiesicid;

LXIV) R)-2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;
LXV) (S)-2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;

and/or a salt or ester thereof.

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

different stereoisomeric forms. All of these forms are subjects of the invention.
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9 Described bel ow are exenplary salts of the conpounds
according to the invention which are included herein.
wab@elusss4 of the different salts stated bel ow PGI/RP1005/011349
nmeant to be conplete and I9mting. 5 Conpounds
according to the invention which contain one or nore
Describgd brlewgro expmplany wselts ofthe commsailn geqonding o ihreviementim, which

are incfuded hefS$n. theilfst 8f ! H1ff@érﬁlsa§§§tﬁt%d wRldald Mg nRaRE B l:fe complete
nmetal salts or ammoniumsalts. Nbre preci se exa

and linyfing,ch salts incl ude sodi um salt pot assi um salts
cal cium sal ts, nmagnesi um saI ts or saI ts with ammoni a
or or ganl c am nes such as, et hyl am ne,

t am no_aci ds.
Comp 8 BRRALn R b e B S on b
used acmording & ﬁlasm\cengbmlfpg, as$ their ajkadumetal whiisc hlkahime éxeth metal salts or

ammoﬂgﬁ)lt ﬁﬂ){g ?) §%§E 8 Ctogu%b NGied Cf{u%lﬂc?e oK AL §a?trs],r p@tassmm

nor gani c
salts, calciyih B@tSamaa@Slth S@t&ﬁpﬁd@ Wit a@mqnambleox@emd gmiipes|sude as, e.g.

ethylarﬁi)ﬁ@réigﬁ{bld%ﬁlhgrthgtﬁangléﬁiﬁlﬁg%f‘aﬁhﬁiﬁ% phosphoric acid,
sulfuric acid, nitric acid, nethanesulfonic acid,

p-t ol uenesul foni c acid, napthalenedlsulfonlc aC|d,
oxalic acid, acetic acid tartaric acid, lactic acid,

Compcﬁk’ﬁﬂs 83otdin@wi the va@gmlw \th@ﬁ lcBntafnOdn¥ ot rﬁ@ﬂed}as@ loRRIpQINi eC gr oups

i 8540 ISR 361 B, AL LGRS i et melenl G sELLr

additioncalts wtthhnocgaam«)torgahfcamds acid, 20 phenyl propi onic
acid, gluconic acid, ascorbic acid, isonicotinic acid,
citric acid, adipic acid and other acids known to a
erson skilled in the art. The term "pharnmaceutically
Examp%g

choptsabilde agislarisclpdy bydegpy chlarisgulhadmeyn dgenise, phesphoric
acid, %tﬁlﬁ‘uﬁ@e agﬁlEAnftgé” ggl?% 2?13{1faéglg§ndgﬁni:cgfa&ﬁjs) Bésfgqlélﬁirsu@&ﬁc acid,
0 on
napthalgp¢ Cp%? é}%ﬁ? y'f‘ql‘itlr 35tarsid, é&?ﬁl@&qaﬂs lagtie geyh saliqyic acid,
benzoit feidi foretié a€id, pfdp(i‘dhmozﬁth@) Pivaky aéldl dlaisiigcetlt QLIS nEddnic acid,
Si rmltane usl¥ ﬁ)mdlffecrc?nt X 0 1f.a ﬂgrrpogrnd. d
suceinig acidy P i B eflf a?\é uéﬁ,lcca ajSHgamc acid,
phenylpropibinge zond) gb@snm agidpsorbinatiflcsombaiinit ecids ditic acid, adipic acid

I ition to the salt forns
and Otﬂﬁgﬁﬁﬁilnde%é ’fﬂ e'r% éngtﬂéd éﬂr %?gu nes. WD 2006/ 045554

PCT/ EP2005/ 011349

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

use in animals, preferably in humans.

Compounds according to the invention which contain several basic groups can

simultaneously form different salts.

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

salts or betaines.



30

10 The respective salts of the conpounds according to
the invention can be obtained by custonmary nethods
wokiosh43msL£ known to the person skilled in the BCT/EP{005/011349
exanpl e by contacting thede with an organic or
inorganic acid or base in a solvent or dispersant, or
The resppyptivensilnofesheheangeounds caeirdimgetoc then gevenition eanhles obtained by
customa%ahkﬁlod§ WHiCH RS RRE%n tB r{ﬁe 'p@i'é@ﬂtékgﬂedi Nl wdest, abl ek@hbR by

e compounds according to the invention i ch,
contactingyfhpis Wigh albwaawsqrdp@@?@sm@o%&é@‘%m Yqjvenk e disggrsant. or by
anion ex6hdn@6 b} YatidHiekathinge Wath dib@ shlis. phar maceutical s but

whi ch can be use for exanple, as internedi ates for

chemical reactions or for the preparation of

pharmaceutically acceptable salts or which mght be 10
Furthernsosé tthblirevehiton Biclidys al syl{seﬁ:ﬁletcaﬁ'@omﬂsIaatordglgatotthe/ itvwention
which, @V{V},n? atgwlog%o uﬁ%su?lgggélg :%ngge?[ blfltge acht a"%ﬁg& Ir%crﬂ\y' Fm@aﬁ]ﬁ/e for use in
pharmac@técapr bstemhichnvantbieonsedy rftnh @Kmpb,l A linfgusediptes for s emical
reactlonf 8} %ﬂ’tet% Ip?éspahﬁﬁm (ﬁ“ﬁ%ﬂx SeufficHIBf géé‘&)‘[ﬁlﬂetﬁﬁs ok WMIEBH n9iBht be

esent 1 nvention furthernnre inclu
suitable da SdYIng devesFerReugediiatieg gaiivly pHea m&oung rscewing of the
inventioh NarOREBIE HRNAST i d%gmfr Quitdbie inRvRfL As9fly.Whi ch cont ai n
physiologically tolerable and cl eavabl e groups and
whi ch are netabolized in aninmals, preferably mammal s,
nost preferably humans into a conmpound according to
The presehieinventiontiintiernidee Hetudes el solvaten vditheé oompoutdsercnondeng to the
i ncl udes the netabolites of the conpounds according to
the invention. The term "netabolites" refers, to al
nol ecul es derived fromany of the compounds ?5
according to the invention in a cell or organism

The preQérﬁf givellon ﬁﬂfﬂg?ﬁqorep ﬁﬂl&fe@bhéhvtaﬂ€egl%wﬁ a@?%ﬁﬁﬁldlﬁ?&hﬁ: salts

ates to cul es
thereof) \itfj the ?@nmé%@ecqrﬁl%ngp &ﬁ: wweeil?now?ﬂ&bgaﬂm%% Bhyeplogically
tolerablaodh\d&iléhlv@cﬂé gﬂiu ¢ andlivhichnge mibdhiged lir[ bmhwl@ peffeitably mammals,

i tes. t he conpoun to t he
most Pf‘—‘?%@@ﬁ?ﬂ“ﬁ‘ﬁnwﬂfq aB%mP% a&ﬁ%r%{“&at ﬁ@ 5‘& Uskilled in
the art, using the various appropriate nethods. WO
2006/ 045554 PCT/ EP2005/ 011349

The present invention furthermore includes the metabolites of the compounds according to

inventio

the invention.

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

according to the invention in a cell or organism, preferabl y mammal.

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

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

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

obvious to any person skilled in the art, using the various appropriate methods.
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11 The conpounds according to general formula (lI) can
be prepared according to nethods published in the
wo aoenetssw e or by anal ogous net hods. Met hods fRECT/EP2005/011349
synthesi s of the conpoundslare described e.g., in
Houben- Wyl , Met hoden 5 der Organi schen Chem e
The compphuiisacosrdmegtongenceH daimstla (), canhpe peepwisd lageprding to methods
pubhsﬁE&‘M &@qﬁeratﬁfé%r b?&ﬁw sufipambaons, John Wley & Sons,
New Yor k. Dependi'ng on the circunstances of the
i ndi vi dual case, in order to avoid side reactions
during the synthesis of a conmpound of the genera

MethddRr 8k spathdsis off the (‘c@)ﬂqﬂb@n@ﬁﬁﬁ&ﬁa@éﬂbd&re g. ltih aldvisaii- w@p Wsdethoden

i O S BLRSE h SBE UEI BA  S r,an

Orgarsd Rga:tmﬁs Tbilen Wmtyla?e§bﬁs,NﬁwYorlq ntr oduce functi onal
groups in the formof precursor groups and at a | ater
stage to convert theminto the desired functiona
groups. Suitable synthetic strategies, protective
Deperglingips thindirpmestancssof ghfo Upviduad dapovin arder to e ojseside Areactions

durm? I d ﬁghés &g c% okfthéjgéﬁé'rﬁdforﬁﬁﬁa 95’@@%‘% fcessary or

ornu uri cus
advanl‘gﬁg,epms, ‘@é@mgwaniyr@e@lam ongl groups p‘go%.iplng protective groups and
to deﬂr@ﬁé&b’t&&iﬂhh |fazlattef RO bT ﬁi&fs@m&ﬂgfcﬁfb}imr&hﬁe Siin@tibhdl @roups in the
ials for aration of t
form S PG ao s1p SR e B ATE: srey R et SPB iR A5l Alibtional
groupp.r&palbbckyamem diratggies ppotectnal grgopssing precurior eraitpsraee known to
thepe?go(l)l {ﬁ&he These can serve as a basis for the
pre ar ation of the other conpounds according to the

inventlon by several nethods well known to the person
skilled in the art. In particular the conmpounds

If desﬁ%ﬁoﬂfé' (Q)‘i:hptoﬁnﬂ1 ef 'tﬁkvﬁi?h*ﬂu%(l§‘rc§n i fialtled gyoéust(ﬁﬁar?r purification
tr eat ment I ner | sSease. ils re

at |
brocedqiyn dPLONIEIn P FCRH LN BRI DTSR, TF ERDRHals for

the pt‘épé}a@@l bisie cf)@ipoﬁﬁxti;tkbfahe dornafla YO &ﬁ:dic&i]msmaﬁgztalv‘aﬂzt‘tﬂ{e or can be
gt # q her ei sgret i rm ermdgl tréson of y-secretase
Prepateeacgreipe 1 &f %r}aéogo&l 0 JF¢raite )] et' processi ng of
APP by the y-secretase-conpl ex. Preferably it refers
to an effect in which the overall rate of processing

Thesegéalfggeﬁ')vdpr %@ibﬁ?ls G50 alut f.n%i)ér}{ti&ls ot OHEr {:&ﬁp(ﬁﬂﬁé ia&%}éiig{g to the

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

In particular the compounds according to the invention are suitable for the treatment of

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

As used herein, the term “modulation of y-secretase activity” refers to an effect on the
processing of APP by the y-secretase-complex. Preferably it refers to an effect in vwhich the
overall rate of processing of APP remains essentially as without the applicatiom of said
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WO 2006/ 045554 PCT/ EP2005/ 011349 12 conpounds, but in
which the relative quantities of the processed
wEe@dnelss4 are changed, nore preferably in SUCPCHERNAYS/011349
that the anmobunt of the AB422pepti de produced is
reduced. It has been previously shown that the
compyuslechutinsehichriipt elalie alastiienvbiivenrocessechprodgets are changed,
fy
more Bl ARE iR (PCRPRE BnBLRL e pUI RO Ry Qleal R et
processes (e.g. reviewed in Schweisguth F (2004) Curr.
Biol. 14, R129) Wth respect to the use of said

It hasC @)@@@WOJS shb&n b i {y%cﬁéfasiy & c’iléSQlls%Ciﬂv\bil\:e)d in the
arti.cul.ar ous no
proceqsiectirigs SO POl NOELR b igealiis Mg O gy gy gl fole in

develdpra@rdl t@sssef ¢d. g etigwed imS deveisgmttall (2@4pCuat Bwé 14, R129).
undesired side-effects. 10 Thus, conpounds are )
With paspéatrto el uéd ofisald cootposiniswioarthe hfglotatiom of lyesecretase activity in

thera;{)\vb :uﬁ Ié‘eeﬁ{ 0 aﬁ'ﬁ§ﬁlgﬁ¥] a%l%ﬂt%( etoﬁs bt tt{;' qn@éri%l,%c B%g N@[Bﬁ g%&essmg

I nven ect on
activityotfdhe psaseasi aqgwé)c it Qrdwo aveig] mﬂ@ye uwé@swe@\ ﬁlde-effects
inhibition or an activation of the Notch-processin

Thus, eompeungs pig preéesradamhichada 8et show ancefifsb @RdhE N %élﬂwpff&assmg

acuv@sofmpéy baydhe-@m JQ&{ ect on the Notch processing
activity, if sai factor is smaller than 20,

preferably smaller than 10, nore preferably smaller
than 5, nost preferably smaller than 2 in the
Withih QB@ @ehhivg oﬁ&ﬁayn\a:atld@,S‘&lfﬁehEdl ithie Nlotdhi processinglaci @iR00includes

Cel | . I

e e

A coth 01.%1'& 1'§mdteﬁn§dJ%§|’ Hgtshmgm %ffe%zcgqsﬁfégﬁ&lcﬁ'bgoact@?sﬁﬁgh&lﬁ{y, if said
factorrip dmlaann than %@,rpre@@gy srealteaﬂhaneﬁo csmremrﬁfﬁahle(rsmaﬂph then 5, most

prefer@@lgts'nﬁmﬂafhaﬁ QQEQh@Fé@bec@iﬁle 688y a8 e ibed in §lﬁhﬁ|zu et al (2000) Mol.
[ation 1's er orne Ba&thro or in cul ture.

Cell. Biol, 20: Rt atc@nP%raﬁ‘@P§ lled in the art sever al
invitro and c cul ture as are. avail abl
Such & OO0 EHOR PR 60 i Pb  Ahals Suh of mammals
Exem)bﬁrﬁﬁiaﬂﬁ&ﬁs’%&e mish, 1@sngentd pis,ansnlaly s tdogs,\catsi Ghe modulation can
y-secretase cl eavage (the

od
also b%\fﬁrr%g Oflt 1(ﬁle Smeaglasm be

In a particular embodiment of the invention, said modulation is performed in vitro or in
cell culture.

As known to the person skilled in the art, several in vitro and cell culture assays are

available.
An example for such an assay is described in WO-03/008635.

Concentrations of the various products of the y-secretase cleavage (the AB-peptides) can be
determined by various methods known to a person skilled in the art. Examples for such
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determ ned by various nmethods known to a person
skilled in the art. Exanples for such WO 2006/ 045554
weFansePE805/ 011349 13 net hods i ncl ude det er m PEI/EP200D611349
the peptides by mass-spectndnetry or detection by
anti bodi es. Suitable antibodies are available for
methedsaimplude f ¢aterminaionenEt the spapbidpaly, mMantspectiaetry it ggfection by
anubﬁhgyrther information is disclosed for exanple in N
et al. (1996) J. Biol. Chem 271, 22908, and M
Su1ta91@n§1ﬂﬂ)0€fes abre GRE08)e MYr- MRémpR, ¥ - TN tGAREYs hesaphny, Inc.,
kits are also available fromInnogenetics, Belgium
Switzggands| | s whi ch can be enpl oyed in such assays incl ude
cell's which physiologically express the y-secretase
conpl ex and cells which transiently or stably express
or_..al

Furthmﬁg Qog\}%” sggc{séacf %o{r ?:xzfan Y geNy éjbﬁra?t @@@6&? r@fo?XChem 271,

e ce es SUI
22908%r andk Mbwfensen telheilsklO(D(Bdl\/hdrl‘é@(h 6, 28l énah@d}ebaSBdlklﬁegre also

1¥ie ﬁﬁﬂﬁi Qk.Ibt@la@rigin are particularly suitable.

mm1§H rm)reen éng %liS and tissues of the brain as
mell as honogenat es and nenbrane preparations thereof
may be wused. Such assays mght be carried out for

Cells8¥@8PL& bO eﬁltp%ﬁbédtlﬂ %lﬁflfa@,%ySQBclhﬁé c@mwh%yswloglcally express
accordln o the

the 1-SGOTCIBAP SRS P ARBHEDTY 0 FONE Py O] interactors

ofﬂmﬁﬁ&ﬁkﬁmﬁmgﬁmkhe carried out as part of functlona
studies on the y- secretase conpl ex. For exanple,
Numebtdwmilaie cell lines ithbieforctdr gssged 4thdnown te Heiskilled person.
wild-type formor carrying certain mnmutations and/or
Cellsrandictll diats ofisuronal toh eglyel seigire respart ontpil e suitsblea Furthermore, cells

and tﬁwe%{“ the ﬁfrﬁ& &% Rdas lﬁﬁn@%ééﬁmlnd mRhbrafd ﬁfeﬁé@gbﬂs thereof may be

be express In certain ce ['i nes and
used.t he effect of the conmpounds according to the
i nvention mght be studied. Miutated fornms of the
interactor(s) used can either be nutated forns which

SRR e R AL T T R—

according to the invention in dlfferent expenmental conditions and configurations.

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

secretase complex.

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

of the compounds according to the invention might be studied.

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

forms which have not previously been described in said animals.
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30 fornms which have not previously been described in
said ani mals. WD 2006/ 045554 PCT/ EP2005/ 011349 14
wOL@604ISaL i ons of the interactors of the y-sSecPEI/BBM05/011349
conpl ex include both any physiol ogical nodification
_of said interactors and other nodifications which have
Modifigsgiang et thej iptegacsers ofrBivFseeestasesomplexppelude hathy any physiological

modifRiafbR HrCAld $MSbidys ndESAEP heliflatioHs WHIRH hiv L HeeRNescribed as
ncl ude, but are.nat linted to, glycosylation,

modif BRBSBTRRFPISIISIR 2 BRleRGH A8, nyristylation and
farnesyl ati on. Furthernore, the conpounds according to
the invention can be used for the preparati on of a

di canment for..th nDduI | on_of S ct| e
Examffge riE. Ty A GICTIR nEPLHE! BebsaiFo TohelTLET oo 4 e dsylation
phospharyfoiendsrehplatiomenyisgpaicat andrfanfesydationedi canme nt for t he

nmodul ation of y-secretase activity. The activity of

the y-secretase can be nodulated in different ways,

.e. resulting in different 15 profiles of the
Furthcmpm; ke pargperEsls iageording ée thef ingendiompen e usest farhthe preparation of
amed%ﬂkhﬁfdr% ﬁ%dﬂlaﬁ&%ﬁ}ﬁ%ﬁet@%fabﬂ{fﬁw resulting in a
decrease in the relative anount ‘'of AB42-protein

produced are preferred. Respective dosages, routes of

adm nistration, fornmulations etc are disclosed further
The d@@én@% e helaieB Bt Qfte f off tdi@rcohfoah@s férotHeh reysiat@dn of a

di qﬁgﬁ?undg acc @g ng &g the .jnvention for the

me 10?“?8%& © Rpdufapn ol y=SCE S ARG with an el evat ed

| evel of AB42-production. As used herein, the term

“"treatnment” is intended to refer to all processes,
The a&ﬂ/@téredfqhé P%‘é&eta%escarlﬁ% nk'?c?dfu?att%& &V\ﬁlﬁgfrefelg glggsr £ gpltel sﬂging in different
PfOﬁlfmOiéla%téafl%lﬁtAB-E@ﬁgienot necessarily indicate a total

elimnation of all synptons. As used herein, the term

"el evated | evel of AB42-production” refers to a

condition in which the rate of production, of_
Uses of pepmpsuiel ifersthe anqdylation 984 seryetasrclifity vesting ihg deggegse in the
relativerinidi@t oPARSEPEItEIE peddubiiPareprefpfred.erably, it refers to

a condition in which the production of the 30 AB42
Respepityd dadagdss routey fagathistitgi onpfoamitatibis etatiteadiscdd sédhfurther below.

APP- processing profile in conparison to the

wi | d-type/ non- pat hol ogi cal situation.

The invention further relates to the use of the compounds according to the invention for the

treatment of a disease associated with an elevated level of AB42-production.

As used herein, the term "treatment" is intended to refer to all processes, wherein there
may be a slowing, interrupting, arresting, or stopping of the progressiomn of a disease, but

does not necessarily indicate a total elimination of all symptoms.

As used herein, the term “elevated level of AB42-production” refers to a condition in
which the rate of production of AB42-peptide is increased due to an overall increase in the
processing of APP or, preferably, it refers to a condition in which the production of the
AB42 peptide is increased due to a modification of the APP-processing profile in
comparison to the wild-type/non-pathological situation.
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WO 2006/ 045554 PCT/ EP2005/ 011349 15 As outlined
above, such an el evated AB42-level is a hall mark of
wQaiocetss4 devel opi ng or suffering from Al zhei PET/EB2005/011349
di sease. Furthernore the in¥ention relates to a
conposi tion conprising a conmpound according to 5 the
As outlinpdeghoivensuch an relssatade ARi2heveh i adallmedk of patientmdeyeloping or
sufferin@ fIe Wisi 8RR Qdif®wet.. the invention relates to a
conmposition conprising a conpound according to the
invention in a mxture with an inert carrier, where
said inert carrier is a pharnmaceutical carrier. 10

Furtherfloge tHRl ifVeriabs ir&htes ft6fa€écimpRitondddnieiding @dbsyaiid accoxrding to
exci pi ent.,, or Vﬁglcle with which the conmpound is

the inveplip 7 & ik ge VAl A PISEFE&But i cal carriers can be

sterile liquids, such as water and oils, including
those of petroleum aninmal, vegetable or synthetic

(LGN i ncl udi n . N L1 . n L
o et Bt oo R R B fetlioR Sigl ok E5p BB ol o cpgpound
accordingitethe mventppefie armiktegrwitke anwheshcarter, priwreraad unéreedrier is a
pharmaSQARASdA#QN i s administered orally. Saline and
aqueous dextrose are preferred carriers when the

pharmaceutical conpo sition is admnistered
i ntravenously. Saline solutions and aqueous dextrose

The te@ndca¥LerPbrsed W dRAst, adpvRitekesiplhy @PényIedwRls which the

i qui carriers for injectabhl e sol.utions. Suitable
compougde 1AdsE el it RRLe) Caucs Bhdie Seilsagutts. such as
water dr@iC bidg eincBudingsthosgalfapetmleral tanintdl c @cgdthtdeiror shahetic origin,
. .sili.c qel, i .st e.. . t .
oy sy TR 5568 ) SHUBEL B, RUBS! PG v e
Water igraoprgfesred cagtrigr sthenvihe @harneachuaticsl cemgositien i #dministegec orally.

Saline £RAHASoUs @R trdsk afleplef&fbd Gifiers HIRRA 1EOMRACEBRAN compo sition is
anounts of wetting or enulsifying agents, or

. anour ] pH :
adminigigred praygnoiEit Salingseliiond Apd alucoBh deErse @Al lygsel solutions
are prefefibiy @hpeodditas ¢iagid SdiEPSITE! fcctabbidlgica’s Sultablk @hsrma ceutical

excipiefly el FARES aieaRoliFRe: oS cefits oy G Eaflope btk silica
gel, soflionmsteatae gly@reluppoesteanmte, taict sodivadichlopidal dpiedddarsn milk,
s 0B, SR UCRPS RIS U5 TPl Rl co
also cogtait 8¥NQT ARAWE PbIWetting or rulsifting epentsre@inpH| buffering agents.
These GhfRER0Rs c&P thkdnifaforest SfuticiB! susb&RfonsNBEORRINE Mablets, pills,
capsuleg,géqg}? at§ %H;@?%é%ﬁ;%g‘gjoﬁulg&gfﬁy% lsﬁlkgh e 8&%})(&5%%& can be
formuldfth asracsipposiabrySevien aaditionyl BindérsNaxit ¢cairielSugich as triglycerides.
Oral foxgrr%]gt?éril Ea'moirﬁ%:h\ﬂ\ﬁe! lstaﬁc?a@ﬁ %iarr}ie?s such as pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, sodium saccharine, cellulose, magnesium caxbonate,
etc. Examples of suitable pharmaceutical carriers are described in "Remington's
Pharmaceutical Sciences" by E.W. Martin. Such compositions will comtain a
therapeutically effective amount of the compound, preferably in purified form, €ogether
with a suitable amount of carrier so as to provide the form for proper administration to the
patient. The formulation should suit the mode of administration.

Furthermore, the invention relates to a method for the preparation of a commpound
according to the invention comprising the steps of coupling a phenyl acetic acid dexivative,

optionally said derivative being protected, with an appropriate aromatic compound and
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30 therapeutically effective amunt of the conpound,
preferably in purified form together wth a suitable
W@rwandssed carrier so as to provide the form fBCT/PPIIPH011349
adm nistration to the patilent. The fornul ati on shoul d
suit the node of adm nistration. Furthernore,
optional nfrether ofunciédrmiisationo aachedépetetidon t dle the eﬁmsath’@hedofblﬁhenyl
COmlmﬁlgrrpound 35 according to the invention conprising the
steps of coupling a phenyl acetic acid derivative,

In one @RbJRRABN & dlﬁ?d@xﬁﬁ{ehmbeﬁs abRI RGivefi & et &dalkg!afe'a wifh a benzyl
rmtJ c” conpound, and WD, 2006/ 554

halide, Iimf‘:%B'Z@O qr@l (gmdiﬁu g @ﬂafmf%ﬂnl'ch é)rase such as an alkali metal
calbonaftél ngpicaldya pbessin@ncattithatde ih ol eitdbben s@iﬁzerttf‘fﬂlch as acetomtnle The

resultan& ‘ﬁy%ﬁ N n ﬁyf%@gﬁf%ltﬁ:ladqg‘g#%vg?n%e q’il ?@%}mmlc

anhydride.t lana oiwmcz yHase hwich das pylpdmal hyd ainben zyitabjc ofml‘@@t such as
dlchlor&ﬁétggn@nThﬁq{lﬁQ@' 911 hase b%% %ﬁ té% BdrbRci aciBhder e variety- of

typrcally potassi fim carbonate 1 n a suitable
conditians| knewem guthesaskidedimane rart for speb Suzski eeunling) bpksily using a

solvent%ﬁéh :k%el Q-@M%B)@%tﬁéﬁe aarf hilalliahetalBd11d8 s8éh as caesium fluoride, and a
trifluoro anesu ani ¢ base’

o
palladi gy i B fﬁé S rh B kOB e B e as
OntonghE IR B B 2 ISR RSO FRHBLE ks n
inventidmo ﬁlﬁh&'e cokiptibexd then stepe af trea’mmgsﬂm tplrnk] coypundgwyith an

appropxﬁé‘[g lhgfﬁllé %ﬁh anlt%ﬁ gcr)] éegulzgil a&F E I’P? %% ]il% g)ethe T sent inventi on,

whereircaideastiang Dﬁ]&r,lpdes othprdthgn Ha| | adl um corrpound such as
tetraki s(triphenyl phoshi ne) pal | adi um Optional |y
Convergiga qfethRcsterde thhacldr eparba dore gping & ﬁi?oﬁiﬁ-‘él %%rﬁ&iahgmetal

hydroxid@ ttyiaféany GRSk hydPoxeid, ianhé prdsbifte oForidéd fdSothdiguBigPsol vents

ctl ng the henyl conmpound with an appropriate
SuChasﬁ%tFa}héf rogpr |anﬂ57q%?f€‘ fo result in a conpound according

o oo SR8 S, 02 AL B0 e
1nvent1d)1hea dibiothaferdienzonean dhagezichadtr sbatryhslcaholdh kg presence of
an alkaﬁeltn@{al hgﬁﬂ{léng?ﬁall}t X(Qﬂ'@lhll%rdh'dts hjpu SHMQ?I g@uc écﬂvén‘f' Quch. as

Sul t SUC as
tetrahy @ﬁrramy dhepueduet eadbamsertedonith |ansu&ﬁ Hagl 0@% figrhative, stach

as malbBE a‘bﬂﬁtd@f BRI adtko0 Bth?f At ORPOKNSteaeedli 410 alkalitdetal hydri de,
i S3EB P BYES R i ST HO5SRSTERRE SER. A coper
bromidal Katherredagtherttyia dﬁdlct yalivemt dugh a9 déatim dejtat elevatddremperature
prov1des a ge%%d%x?—%{c%ﬁj)p%egﬁ Y& 28 % er 23 his can be coupled to a boronic acid
under the variety of conditions known to those skilled in the art for such Suzuki coupli ng,
typically using solvents such as 1,2-dimethoxyethane and water, an alkali metal carbormate
such as potassium carbonate, and a palladium compound such  as
tetrakis(triphenylphosphine)palladium (O).

Conversion of the ester to the acid can be done using a base such as an alkali metal
hydroxide, typically lithium hydroxide in the presence of water and other suitable solvents
such as tetrahydrofuran and methanol. '

If required the biphenyl carboxylic acid can be alkylated by treatment in a suitable aprotic
solvent such as tetrahydrofuran with a suitable base such as a metal hexamethyldisilazzde,
typically LiHMDS, and the appropriate halide at a suitable temperature, typically -150C
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tetrahydrofuran. The product can be treated with a
suitable mal onic acid derivative, such as malonic
W@ei0d/083864 - but yl ester ethyl ester in the presPODEPINS/011349
an al kali netal hydride, tiypically sodium hydride and
a netal halide, typically a copper halide, preferably
In anatlserbodBnnt snéhde gromgroah de inqoeparated by itieating Hej egics in a suitable
solver? ShMPAY DRHERRS sﬁig%lé Baﬁ(‘s‘ugh ad alfsa{lﬁé’lﬁfn‘é%l 'h?ﬂ'i}?&er pidafly sodium

rovi des a benz br ompp etic acid ester.
hydrld%rﬁt g spidgble @%@&W@dsqcb ag ‘bé?r 6%?/ Wltﬁé*ieoappmfa@ﬁe higligle.
variety of conditions known to those skilled in the
art for such Suzuki coupling, typically using
sol vents such as 1 di me xyet hane and wat er
ConveiPiRBIaT Hereier i RRKeCams HE IOHS UHOR s BT Bir Boacikali metal
hydroﬁidé gppall} édiiumhydnpddenit the ptesawe oBvater and other suitable solvents
Ki.s h phi ne) pal | adi um (0). Conversion
mmhzgsaFﬁgd %Pf %P§H¥he ggld can be done using a base such
as an al kali nmetal hydroxide, typically lithium
hydroxi de in the presence of water and other suitable
14184 Ny HRfddr 87 BB DEBABARP of d fmedi t
Fuﬂhagk%$re Pﬁgﬁgm' pheny car%{xyllc a0|3mg§n be gﬁky]g}gﬁwmen
Cmnp%?ngﬂﬁéﬁﬁﬁﬁﬁ in a suitable aprotic 35 solvent such as
tetrahydrofuran with a suitabl e base such as a neta
2) preparig Rty PAIndiacerligg to theABventiony i VDS, and t he
rlate hal i de at .a. suitabl e tenpperature,
b) fofwgit (of ¢ mediEmepF IHHBING ABELAMBEHIEP2005/ 011349 17
I n anot her enbodi nent such a group can be incorporated
by treating the ester in a suitable solvent such as

The CRWIOPH% a?cybcr ng, 9 blﬂ?esLg‘r’lséetlc‘?ﬁl %Hd %%e a?‘l‘n%@édtlc %%L:ceptable salts,
optiortallype rcambimstios umth ather nkiaman@ltmlbhactttv@ coptovpdy sileble to treat

or pr@\aén't A8tz hainfePs V&Eé!s@ nsu‘afl i %rf%i;fte tElEEQ) t b@néﬁe&ﬂ G@ﬁeﬂ?e Cognex

usi ng a base such as an t al fo

(Warnogpbadiorty Tacene (Y oicresei i dMsr s bisseamie dhee ©r with

any oﬂ{é@' Attherd |E@Wtﬁto$@|péﬁ§6h3slul&dclh the at'teitﬁabbedtfooﬂ‘réﬂt @ prevent
nmet hanol . Furthernore, the.inventi.on { kates t

Alzheaerd ghears e b e Gy Al PRl
particGlarhtinghs)gs bhamataprasfty thymgelepam mgtaes wnﬂ)@mn dnther ox in the
Qr ntion b) fornulation of a
form %aﬂ%apegj{[&ﬁc?&}%bm E{rﬁbxlg sai d conmpound. The conpounds
according to the invention and their pharmaceutically
acceptable salts, 15 optionally in conbination with

Var108§ Ia@ﬁvé?y A IRHS Utd KAbIY AATdaH BHeCRRRAY i Sidtet ADddIPclnd of the

1nvent10n for the treatment of Alzheimer’s disease/for the modulation of the y-secretase

zﬁs and in

activity, e.g. encapsulation in liposomes, microparticles, and microcapsules:

If not delivered directly to the central nervous system, preferably the braim, it is
advantageous to select and/or modify methods of administration in such a way as to allow

the pharmaceutical compound to cross the blood-brain barrier.

Methods of introduction include, but are not limited to, intradermal, intramuascular,

intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral routes.
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or prevent Al zheiner's disease such as Aricept
(Ei sai), Donepezil (Pfizer), Cognex (Warner-Lanbert),
waameiosss{ War ner - Lanbert), Axura (Merz), MemanPGCTEP2005/011349
(Merz) or with any other d8 the drugs known to a
person skilled in the art suitable to treat or prevent
The compowsdsieay be gilgeriseredcananecoadsnipntspuicePresample by igfusion, by

bolus iRfe8fiGH, al! ¥bk HBmTﬁffo%ghaéiﬁ’thélEhl?cQ RAESubbdds hﬁm@mm #ay be
armacéeuti ca emse ves, in mxtures with one

admlnlgﬁﬁﬂéﬁ’ge 1er| ‘N‘t Hglerf?&{i?nglﬁ?l YHAVFAERE i cal preparati ons.
Various delivery systens are known and can be used to
adm ni ster a conpound of the i nvention for the

Admins L SR TER! o v e oERigal 1GiaRRG, oo EEHRATG pflow he
pharmaceyimab rempasitoms paf thec frsntian chton the aeapsluhesoud fystayt by any

sultabledl%lu V%e@ﬁhﬁ{g %\Léﬁtlti&lelttrfh%dciﬁt%tg@al zéc\ﬁ%HSl %r%%n‘?{f&ul? injection

van eous to se
may beéﬁ@hweddnd aﬂynﬁﬁ@tenawlaﬁcaﬁ@tﬁr rfos exap é,nattaﬁh@i}@w rgsafegir, such

as an O?l%nﬁ“f‘a akéQWir.th ﬁlnﬂhﬁﬁ'ﬁﬁ@rﬁﬂﬁﬂféﬁbn CRNRRBNE dipl6ydSe.of B use of

| ood- braln b i er t hods o |ntroduct|on
an inhajes or pefulizggy a“gré“HB]iathP it “FBOSO{%‘PE 288 nal |
i ntramuscul ar, intraperitoneal, intravenous,

subcut aneous, i ntranasal, epidural and oral routes.
6/ 045554 PCT/ EP20Q5/ 01 349 18. The canp unds
In anolgr STHOAPRERY dhe G RRIRE ool SREVFEY (B, 2 (o1 Clby Mpelhctlar o
liposonimy(Liangerdil 990) Sylenbft)%& 1537 CtennDet, al bl 9&%)sb1pp$0mn$ in the Therapy

of Infeétgﬁglfﬂgeagglagllat K %oﬂ&?%‘fééﬁxg (g%l léI“!eHsQS RONIPWPE 353,

stere er "W I ol ogi ca’l y’active
Lopez-Beyspiesn, iBd Addi’hi st rati on can be systemic or local. In
addition, it may be desirable to introduce the
phar rraceuti cal conpositions of the invention into the

central rvous_ system by a ui tabl.e rout
In yet afReL bR othe ompemnd o herd e sontialfedatlpesn system.
In one ¢mbodinent, & p‘mﬁqprrnayﬂbeﬁﬁiddqﬂeﬂdifﬁyl 98e) Crd Crit. a?{eécBlbmeanEng 14,
|ntr entr| r«.cat he anp
201; By §H QR s GRS G SR ATBL oRpiT ol | M 521,
574). Ialdamom§tendNCbmen‘arpoermdama@mplsmpadne wed . (Meylicabdppfications of
Controldd ®2lda E@at%ﬁ%é}raﬁﬁe Btz @, *RE fP%%U hRch q@atﬁﬁ tHRoRBa (1974);

aer osol 1 Zi ng. I'n _another enb
Controléfashlaw%w@aﬁﬂbl@h% IRrpg Faadych Desiga gnd |P@rfonﬁarp;5f $pelgngad Ball,

eds., Waley |N@\9m (19 80 RangdiAHA)Pep éﬁﬂQ%MeroM@m ReaMaLtomol.
TR N e AT
351; Howad, et A \id 989)(.] NhiBosurd 57 1L, 8p &)1z IBgetemibtien embbdithent, &107))1trolled
release system can be placed in proximity of the therapeutic target, i.e., the brain, thus
requiring only a fraction of the systemic dose (e.g. Goodson, 1984, In: Medical
Applications of Controlled Release, supra, Vol. 2, 115). Other controlled release systems
are discussed in the review by Langer (1990, Science 249, 1527).

In order to select an appropriate way of administration, the person skilled in the art will
also consider routes of administration which have been selected for other known Anti-
Alzheimer-drugs.
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In yet another enbodi nent, the conpound can be
delivered via a controlled rel ease system [In one
weredissent, a punp may be used (Sefton (1987)PCREP2005/011349
Crit. Ref. Bioned. Eng. 14,19 201; Buchwald et al.
(1980) Surgery 88, 507, Saudek et al. (1989) N Engl.
For examplvkdiricsptiDorepegilagnd CogasdT irineetaloatieiieholingsttrgseeinhidbitors)
are bef@t @ﬂdeﬁl &aﬁ%n ABSuAdEmaEd ¢al MA-@@JebRﬁ‘S%rﬁééomst) has been

el ease, Langer and Wse Press,
launch%‘e%{h Réfag’fm/hilﬂ&ﬂ i 9s12974%-s0luBgAt r ol | ed Dr ug
Bi oavai l ability, Drug Product Design and Performance,
Sm)l en and Ball, eds., WIley, New York (1984); Ranger

Furthe B 3T OS2l AR bt B pe EHL SR BT it respec
to rout&uof adméatistedtion (GHO Bmbkinn of NeUNSATD2Xamil35in33ihjcaHowds dnd  other
. . 8). In yet another
Studlesglﬁ%eghgéﬁé%tg[,ﬁg) ef}ec{\gyﬁ?ﬁ%ﬁﬁ %élg%aggsyst em can be pl aced
in proximty of the therapeutic target, i.e., the
brain, thus requiring only a fraction of the systemc

In ordeg%gelé& tﬂe a@?ﬁq—g% » dokd8éhthd @%r[s&ﬁeghﬁ@& i ﬁ@%lrt' &fﬁtdh99§ HHosage

supra,

which h@nl‘t‘qeawh@wn e bearet teyistigmyeclpical an@/@ug wigal; %chtl%eand which can
be in adcOYd#206 BythlBa@g e 1B, beﬁ&bl@d&ﬂeoﬁé{fﬁlch TdeviadOfrb these.

order to select an appropriate way of m ni stration,

the person skilled in the art wll al so consi der

routes of adm nistration which have been sel ected for
The predikedosanmmbe Antp loyddl Zhetheebrmulagen WAlD A @ePAHTS5EA the route of
admmlE %{OEE%QQ %gé%r?é%sn%g {fo{he%@éﬂ% @Eérﬁgxp te(ngosrflgﬁﬁlz i:)«l: decided
accordiag de ylnft:hvdgnnetsqfé tkesprachtionsi tapd sch patéenbeiciigumsidwas. Howvever,

suitabl® rd’éshé’e rﬁﬁ safdYe MRRGL Bous@ 'ﬂdMM@ﬁraft%‘ﬁe Effé) dgeﬁ&raﬁﬁ oéﬁoﬁ ) 20-500
aunched bot Eﬂ as ta

mlcrogran%s O’E aftixei Wmpose peh ko, bq%wgﬁhr | §&ltﬁl€? dgrgeranges for

intranaéd @datihistthtidn drak geﬁ?é‘r@l@jd RAbolith@0 awﬂgm(g lﬂoﬂy d\ﬂélghtVWot h mg/kg body
to rout

N ect )
weight B3 abfy T4V % el Bhe dinioinal® Cartit el Trom in
vitro o1 ammmgk mgddlitesysystems. ef f ect on Al zheimer's di sease. In
order to select the appropriate dosage, the person
skilled in the art will choose a dosage 10 which has
been shown to be not toxic in preclinical and/or o
An exemnplar gpingal yapds! andhetirangadh mense sirae ¢ igdaHCecqitaining an
APP69B'J'fgrSn‘é al e $hd 'dtélgBlé) %&5@6}9'@\/{6%/6WEhFﬁﬁ¥ei€%ﬁb@%€e IO Mpatent

USS87?£%9nﬂ}daHﬁlaﬂ ehRl |(31§Pgb§a@a%§ Aor?@pﬁvéiy 3l &#@W@?a%ayahﬂ T (2001) J.

Neurosci. 21, 372; Frautschy et al. (1998) Am. J. Pathol. 152, 307; Irizarry et al. (1997) J.
Neuropathol. Exp. Neurol. 56, 965; Lehman et al. (2003) Neurobiol. Aging 24, 645.

Substantial data from several studies are available to the skilled person in the art which are
instructive to the skilled person to select the appropriate dosage for the chosen therapeutic

regimen.

Numerous studies have been published in which the effects of molecules on the y-secretase
activity are described. Exemplary studies are Lim et al. (2001) Neurobiol. Aging 22, 983;
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adm ni stration, and the seriousness of the disease or
di sorder, and should be decided 15 according to the
WO pabgioesss4 of the practitioner and each pati ent PGI/EP2005/011349
ci rcunst ances. However, sui20abl e dosage ranges for
i ntravenous adm ni st rat| on are generally about 20-500

Lim et pi. d20 anerOSattZ()v&%r?ﬁ@gm giat- (RPP bgNatarerbldy 21 2; Eriksen et
al. (200‘9@!1 @t Inoubit 2D e14dosage: £la %f Reurdsfit 28na9a!
adm ni stration are’ general out 0.01 my/kg body
wei ght to 1 ng/ kg body wei ght Ef fecti ve doses may be
extrapol ated from dose-response curves derived fromin
20 vitro or ani mal nodel test systens. An exenplary
ani mal nodel is the transgenic nouse strain "Tg2576"
Generadont ai ning an APP695-formw th the double nutation
KM670/ 671NL. For reference see e.g. patent US5877399
and Hsiao et al. (1996) Science 274, 99 and al so
Kawar abayahsi T (2001) J. 25 Neurosci. 21, 372;
All rea&icﬁiétﬁ&QYCﬂleélout Gﬂiagspneﬁrﬁ‘tmés HRRL. DaLIR %@tra ¥t obtained on a
Irizarry et al. (1997) J. Neuropat hol . "Exp. Neurol .
Bruker 51@;<49(B!1,mems a@triead ou‘r(@OélB)Agﬂeuw btﬂ(bhsmg\@ZQRBAX SB-C18,
Substantial data from several studies

4.6 x I%Q/ aim,a%m@r% colani kon methodepid B and ﬁ@%%.&ﬁr%}% 4.6 x 75
mim, 3. 5 %Efoﬂ%%i%i&xnﬁsa Zh(?(i( bl Fﬁe eﬁg\g %Sol rﬁﬁﬂnﬁ{:%rllcf %ﬁ?&’l‘ts used were

ropria chosen therapeu
water ande gce’tﬁmtrllﬁl,(@elr"/é'lﬂEAs twith ansinfeatien belamepnfldlOnk Véd/elengiths okre 254
the effects of mo | es on the y-secretase activity
and2NHWéP6@§e Fﬁgﬂd&ﬁygﬁ%EQPV‘studies are Limet al. (2001)
Neur obi ol . Aging 22, 983; WD 2006/ 045554
PCT/ EP2005/ 011349 20 Limet al. (2000) J Neurosci.
20, 5709; Weggen et al. (2001) Nature 414, 212;

MethodEr| iHeen et] SdVvent( 2003) J A in Invest. 112,|440; Yan et
al (2003) J Neurosci. 23, 7504; 5 Ceneral| All
redt M ons \were carried out under inert at npsphere. NWR

spectra were obtained on a Bruker dpx400.| LCVS was

A carlmléginolt oonsaiin APIeMeCNLOO using a ZORBAX(r) SB-C
18, 4.6 X 150 mm 5micron colum for nethpds A and B
and a ZORBAX.BBafil 85%¢4M6CX 75 10 mm 3.5 mcron col um

faor nethod Cal u f ImM/mn and sol vents
used were Q%gé&lna%%’égg/gMSﬁﬁri le (0.19%FA) with an

injectionvolume of 104l . VWAvelengths were 254 and
B 2{0AMmiNet hadslmie sdsseMdred bel ow. Met hod| FI ow

Sal vent
11-13min 95% MeCN
13 -14min 95%-5%MeCN
C Imimin | (.15 min 30-95%MeCN

1.5-4.5min 95%
4.5-5 min 95%-5% MeCN

Abbreviations



Rate Alm/mn 0-1.5m n 5-95% MeCN 1.5-6mn 95% MeCN

6-6.5m n 95%

50 eCN B Iml/mn 0-11mn 5-95% MeCN

wd 1608846858 95%vCN 13 -14m n 95% 5%veCN C | nl Pai/AP2005/011349

0-1.5 mn 30-95%eCN 1.5-215nmn 95% 4.5-5 mn 95% 5%
MeCEN—35—-Abbreviatonrs—WB200861045554

Ac pCT/ EP2005/ 011499Y 21 Ac Acet yl d Doublet DCM
Dichloronethane DVE 1, 2-dinethoxyethane DM

d N, N- di net hyl f oPeabicle DVSO Di met hyl sul f oxi de e. e.
enantioneric lexcess eq Equivalents Et Ethyl FEtOAc

DCM et hyl acet at e DidBl@aomethahlour HPLC hi gh pressure
liquid chromat ography K2C03 Pot assi um carbonate 1

DME Litre 1,2-dimethoxyethane

DMF N,N-dimethylformamide

DMSO Dimethyl sulfoxide

e.e. enantiomeric excess

eq Equivalents

Et Ethyl

EtOAc ethyl acetate

g Gram

h Hour

HPLC high pressure liquid chromatography

K,COs Potassium carbonate

1 Litre

LCMS liquid chromatography — mass spectrometry

LDA lithium diisopropylamide

M Molar

m Multiplet

Me Methyl

min Minute

mol Mole

NMR nuclear magnetic resonance

q Quartet

RT Retention time




LCVS |iquid chromatography - mass spectronmetry LDA
[ithiumdiisopropylamde MMlar in Miultiplet M

wORM0bYESSS4Tin M nute nol Mle NWVR nucl ear nmagPEr/ER2005/011349

resonance q Quartet RT Rétention tine WO 2006/ 045554

PCT/ ErD2005'/ 011349 22 o Sinalet ot A +

Cat 11y Nt
L bk o T Tigr ot SUT JaOUrdrac cu L
Triplet TFA Tri#§lelor oacetic acid THE Tetrahydr of uran
WD 2006/ 045554 PCT/ FP2005/.011349 23 EXAMPLES: 5

sat  Exanple 1: Prepatuatedn of

(5-(4-fluoro-benzyl oxy)-4'-trifluoronethyl-bi phenyl - 3-
t yl |- acetic ag¢iTdiflé¢t) (3, 5-Di hydroxy-phenyl)-acetic

acid nethyl ester (0.500g, 2.75mmol) in MeCN (5nl) was
TFA t(reated w th KAGHE 8:P08S4abid 6. 88mmol ) and

4-f| uorobenzyli brom de (0.520g, 2.75mmol). 10 The
TaE | esultant—m Xt_l"fe?raﬂg&r ﬁﬁ‘ér{reu overmi ght —at room

eac

tenperature. The'r I'on m xture was directly

+ WA
\W o\

pur-fed—-by—tlash—ecelum——chrormatography (&t
i so- hexane) to give [3-(4- fluoro-benzyl oxy)-5

- hydr oxy- phenyl] -acetic acid nethyl ester (0.159).

[ 3- (4- Fl uor o- benzyl oxy) - 5- hydr oxy- phenyl ] -acetic acid
met hyl ester (0.14g) in DCM 15 (5nl) was treated with
pyridine (1161, 1.44mvol) and trifl uoronethanesul fonic

anhydri de
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(0.16g, 0.58mmmol) was added dropwi se. The m xture was
stirred for 3h at room tenperature. The m xture was
waledoanesssami th further DCM washed with HCl  sol peT/8P2003041349
aq), dried (MgSO™4) and conééntrated under vacuumto
give [3-(4-fluoro-benzyl oxy)-5-
trifluoronethanesul fonyl oxy-phenyl]-acetic acid nethyl
ester as an orange-brown oil 20 (0.169). [3 -(4
EXAMMLESy o- benzyl ox y)-5
-trifluoronethanesul f onyl oxy-phenyl] -acetic acid
nmet hyl ester (0.15g) was conbined in DVE (4nl) with
CsF (0.13g, 0.83nmol), 4-
trifluoronethyl benzeneboronic acid (0.086g, 0.45nmol)
and 25 tetrakis trlohenylghOSohlne palladlung
Example 1p Pregparagiqn pf ]34 11 ; :

acetic i@a %}]!Om nina CEMmcrowave. The ni xture was d| I ut ed
Et OAc, washed with water and NaHCO3 sol uti on

(sat aq) , dried (MgS™) and concentrated under vacuum
The residue was purified by flash colum

(3,5-Dibldroxpipbgryal) fagei Enciomethy kesi¢re®a08), 2.35mined) B-YHCN (Sml) was

treatedfvlfl'tho{{oCQ eg; ?9&% %8#%({1% %llld(“% rfg,ggdl%y&ylbdr%?ym%g b. 75mmol).

The regyffpntgnixgire was st1rred overnight at room temperature. The reaction mixture was

directly gaﬂrlft Ldey Oﬂgﬁg ??Shﬁ’?ﬁy )chﬂon’iatté 151)1‘1’50 QENE&@Y |1scbhé¥ﬁﬁ€'E)/ I(tg 3n%113/e [3-(4-
fluoro-fnghiras s diprH PhPEHI St

‘g)@'ﬂ/ﬁgh) and a
few drops of MeOH The mi xture was stirred at room
terrperature for 2h and then dil uted vvith wat er,

d [/ 045 CT/ EP200
o b0 29061 048554, RETLEP2005 031340 2404 in DM
(5ml) Watsetreateﬁrvadt pyvidire (ddoml, hddmmal) amijtr(ﬂmmthamelulfomc anhydride
(0. 16g,09%%§{}&g)at&% s URERN 4 MATHIS, ?@@ SHUES RAOUGLAEE 3h at room

preparative
tempergm(m- fhe mw@ewzy ddeteyl-wrth figrthyar Jbawaﬁ@qd withéGl sobign (1M
aq), dﬁdd ﬁqI\ES(D afg| dnaéntiteth hh&ersﬁe{chdm( 128 11'39[3- —fﬁmanzyloxy) 5-
{1 1 7. ( ]]
trlﬂuor();ﬂeth@.pss gy x(yspheﬂy]ﬁ- cgﬁ%ma 4 m%tpel er6 gs(gn oiﬁ)“lge-brown oil
(0.16g).CVM5 net hod (A), 5.2mn. Exanple 2: Screening of the
conpounds of the invention for y-secretase-nodul ating
activity 10 Screening was carried out using SKN

neur obl astoma cells carrying the APP-"swedi sh nutant”
[3-(4-Flywo-benaylazay)-bris flacropushancen i@y brarphesdhacetionbeidi npethyl ester

(0.15gP2%R4 WnfS¥RR°) ind" HMIE! N(4ml) with CsF  (0.13g, 0.83mmol), 4-
trifluoromethylbenzen eboronic acid (0.086g, 0.45mmol) and
tetrakis(triphenylphosphine)palladium(0) (0.013g, 0.011mmol). The mixture was heated to
90°C for 10min in a CEM microwave. The mixture was diluted with EtOAc, washed with
water and NaHCO; solution (sat aq), dried (MgSOy) and concentrated under vacuum. The
residue was purified by flash column chromatography (EtOAc : iso-hexane) to give 5-(4-
fluoro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid methyl ester (0.035g) as a
white solid.

5-(4-Fluoro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid methyl ester (0.035g)
in THF (2ml) was treated with LiOH solution (210ul, 1M aq) and a few drops of MeOH.
The mixture was stirred at room temperature for 2h and then diluted with water, acidified
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DMVEM NUT-m x F12 (HAM provided by G bco (cat no.
31330-3 8) containing 5% Serum Fe suppl enented wth
wo %onosssessent i al am no acids, 100 U m Pen/ St PEPEPDB5/011349
Cells were grown to near c@hfluency. The screeni ng was
performed using the assay as described in Ctron et al
with HCL&HatohabM aq) Medlextraeeed3with EtOACHE3 Y dlheesxtrat ts gleec t@dbined,

dried (g/fzgge%l’}ndsd ocfﬁ)Btc%i {ateravﬁﬁctlérrggac%ﬂn{ h’?hé/ cfh%%/lr %to%ﬁ vms purified by
prepara@wel BIHD@utM giPe 100 ﬂmmenzmlmo‘bﬁdﬂmom@thy‘lrh@hﬂa/ﬁéey I]-acetic

acid as! )wlﬁ>0e sé 1%\%0 0'1'7%3 %(2855}51}9%%/%% CIVC ) § 7 64 % By, \'ﬂ 4 kq, 2H)
r’i“ln C

7.07 (mg4H)q 998 (5,41, SB6 Gy e300
XI X B

Example 2: Screening of the compounds of the invention for y-secr-etase-modulating

activity

Screening was carried out using SKN neuroblastoma cells carrying the APP-"swedish
mutant” (point mutations at position 595 and 596, numbering based on APP695) grown in
DMEM/NUT -mix F12 (HAM) provided by Gibco (cat no. 31330-3 8) containing 5%
Serum/Fe supplemented with 1% non-essential amino acids, 100 U/ml Pen/Strep.

Cells were grown to near confluency.

The screening was performed using the assay as described in Citron et al (1997) Nature
Medicine 3: 67.

1C50-values of selected compounds of the invention on the y-secretase activity.

Activity ranges: A = <luM; B=1-10uM; C=10-100uM; D= 100-300uM.

Compound No Activity range

I B

1)

1II)

V)

V)

VI)

VII)

VII)

Wl |@W| @O | B

IX)




XXB XXI B XXIl C XXIIl B XXIVD XXV D XXvlI C

XXVIT C XXVIII C XXIXC XXX C XXXI C XXXI'l) C
WOROBIPSL XXXTV) C XXXV C XXXVI C  XXXVI | BCAEP2005/011349

2006/ 045554 PCT/ EP2005/ 011389 26 XXXVIII B XXXI X B

XL B XH—B—XHH—B—XtH—C— XV B—XEV)—C€—XtyYl B

X)

XI

X

XIII

XV

XV

XVI

XVII

XVIII

XIX

XX

XXI

XXII

XXIIX

XXIV

XXV

XXVI

XXVII

XXVII

XXIX

XXXI

XXXII)

XXXIIT)

XXXIV)

XXXV

XXXVI

Slaolalaoajlaolaojlalaojlaolaojlolo|jlgjg|olw|@|l@w|ao oo Q0 @ w|®| W

XXXVII




XLVI |
LIV D

wEx@apsssB8: Determ nation of the effect of thePCI/EP2005/011349

B XtV |
LV C LVI

C XLIXBL
C Vil B

B LI
LVI I

B LIl D LIII
B LIXB LXB

conmpounds according to the2énvention on

nnnnnn

(A

D

X-2)
f

cycl ooxygenase—t—ant—cyctooxygenrase —2(€Cox—1,—Cq
WD 2006/ 04555ZCXVIIEP2005/ 011349 27 Bnhi bition d
Cox-1 pht—Cox—2—was—deterrned—ust ||g t-he—Cot-ori+s
Cox i nhi bitor XZXiX¥eni ng asjsay prow dBd by Caymar
Chem cat—Conpany,—Anr—Arbor;,—M- uo (Cat—No-
760111) accordind-to rmnuf acturer's |Bstruct| ons.
The f oH-ow 119) uuupuunua strow—<50%+nhi-btt+on—at
[5 -(4FFluoro- béﬁLin oxy)-4'|-trifl uoroBet hyl - bi pheg
-yl ] 'abClI c—acid;
[4'-Trifluor omeXhﬂI -5- (4-trfifluor omet Byl - benzyl ox
phenyl 3=yt =acetic acid;
(5- Cyc| ohexyl meXbldky- 4' -t riff| uor onet h§l - bi phenyl
-acet i c—actd;
{5-[4- Pyrrol i d’ﬂmlé’ | - sul fonyl ) - benzyIBxy] 4' -trif
nmet hyl Foiphenyt—= H=acetitacid;
2- (5- Benzyl oxy- DQL {I‘I f1 uor gnet hyl - bi pﬁenyl 3-yl)-
noi ¢ aprd;
(5- Bengyl oxy- 3'XBVL di chl or o bi phenyl -B-yl)-acetid
aci d;
5- Benzlyl oxy- 4' XM | uor omet |yl - bi phendl - 3-yI ) - acq
aci d;
| XLVIII C
XLIX B
L B
LI B
LII D
LIII D
LIV D
LV C
LVI C
LVII B
LVIII B
LIX B
LX B

Example 3: Determination of the effect of the compounds according to the invention

tric

OOuM
nyl - 3

y) - bi

-13-yl)

| uoro

pent a

on cyclooxygenase-1 and cyclooxygenase -2 (Cox-1, Cox-2)
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(5-Benzyl oxy-4'-trifl uoronethoxy-bi phenyl -3-yl)-acetic

aci d;

wQ@2@s0Bsszy| oxy-4' -trifluoromethyl - bi phenyl - 3-BCY/EPI00§011349
onic acid; 15 27
2-(5- Benzyl 0X -trifluoronethyl -bi phenyl -3-yl ) -2-net

Inhibitph - (pfr epkdni ;ngcQ was determined usmg the Colorimetric Cox inhibitor
screeriliné §ss ?(Wl&’é&yby"'Ca}Irﬁéxf tHé}ﬁf%HF@&Mba Mﬁ%fb& wi1) USW? l©@at. No.

necar bo cid;, 2- di
7601 ]_lg gpqo&ﬁlgﬁg)to géﬁgf)@p@;@;is 1nstruct1{ons Pyrrol i dine-
-4'" -trifluoronethyl-bi phenyl-3-yl } -pentanoic acid;
2- (5- Cycl opropyl met hoxy-4'-trifluoronethyl - bi phenyl - 3-

-pentanoi c acid; . 20. . ... .
The ldvefE RomPOHHs B Hoxg7ainbibiion OB byl - bi pheny! - 3-
5- 4131@@&%& A'-trif] thyl-biphenyl-3-yl]-acetic acid;
>4 [glqk‘;)kylgﬂorcg1 ué)rrg;l? oiy)lp4enyt rl}H S%Grlgrﬁs?hyl bi pheny

[4'- TTIﬂLB)rOlybtpyl-édé{trlf&u(g@ﬁngthyl -benzyloxy)-biphenyl-3-y1]-acetic acid;
oI R ORU L PRBRA 50 doad fahbyror omet T

{5-[4(Phestydinetl tb@lﬂzh)y‘l)q-beﬁzfyﬂcf}dyﬂlﬂf—ﬁffﬁioh)thethylp&ﬁpn¢hyl33 Yyl }acetic acid;
-acetic acid. . Preparat.ion of
2-(5- B@ZV@XVS"O‘H#%WPmﬁ@WzWPBRW 34YD1P?IPtﬁ1PQ}6 peifet hyl - bi phenyl

gl e fiall b aseu, 5 for examl e 3

5 Ber&ylo&gﬂfmﬂmdlemzmm biphennyld&eyl) abetmmau{ CDC13) 8 7.66 (m
7.11

(5- Beg@‘/lw 41%540@%@? w-blfhsn(y?é ﬁg)aﬁ(eéw 3214) %y 70 (s, 2H),

: : i A, RT =
2-(5- ge&§10&m4vv%§i%%06%i}l%% pr @@)%/3351%@%1%%8 (2)8 Exanpl e

2-(5- Eenzﬂoap&k‘-mﬂumomﬁthyl -biphenyl-3-yl)-2-methyl-propionic acid;

1ty S0 TS T Rirh i Y SPRp esatr o
2-{5- ﬁx@iﬂloﬁdﬁlefEﬁllﬂ)ﬁ?fﬂ%eﬂzyﬁlb%ﬂfﬂbﬁﬂwbﬂéﬂ@ﬂb% CD%UB-yI} -pentanoic

4-trifluoronethyl benzyl Dbrom de. 1H NMR
acid; 7. 60-7.70 (m 6H), 7.56 (d, 2H), 7.12 (s, 1H), 711

25 gl g APk e gBid a2
(5- Cyeropﬂﬁjy&hetshﬁxpﬂ'-t’rlﬂuoromethyl—blphenyl 3-yl)-acetic acid;
met hanesul| f onyl - benz trifluoro

[5-G, %T[Eiﬁ]élﬁfﬂ -benayjoxy ¢ e@iﬂ&ogﬁ?ﬂxxloxyﬁwbéﬁéh%‘?t&‘sa ngt i

L4
56 AT ol 060 D0 1R, BB e
[5-(1PEBG1 ) hBy)-498i fludronzdthyl-Miply 365 -{aetic6eld,. 7. 11 (s,
15 1H), 7.04 (s, 1H), 6.93 (s, 1H), 5.17 (s, 2H), 3.60
(s, 2H), 3.03 (s, 3H); LCVs nmethod (A),

Example 4: Preparation of [5-(4-isopropyl-benzyloxy)-4'-trifluoromethyl-biphenyl-3-
vl]-acetic acid (IT)

Procedure as for example 1 replacing 4-fluorobenzyl bromide with 4-isopropylbenzyl
bromide. 'H NMR (CDCls) & 7.66 (m, 4H), 7.38 (d, 2H), 7.27 (4, 2H), 7.13 (s, 1H), 7.11
(s, 1H), 6.97 (s, 1H), 5.07 (s, 2H), 3.70 (s, 2H), 2.93 (m, 1H), 1.26 (d, 6H); LCMS method
(A), RT = 5.0min.
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(MH) 462.9, RT = 3.9mn. Exanple 7: Preparation of
(5-cycl ohexyl net hoxy-4'-trifl uoronethvl - bi phenyl - 3-yl)

w0 2@0/0&58t i ¢ acid (V) Procedure as for exanpl ePdI/EP2005/011349
repl aci ng 4-fl uorobenzyl be®m de with brononet hyl -
cycl ohexane. 1H NMR (CDC13) 8 7.67 (s, 4H), 7.07 (s,
1H), 7.03 (s, 1H), 6.86 (s, 1H, 3.78 (d, 2H), 3.69
(? 2H) . 180 167 g_m '6H) 1381%5/(m 3H),
D1e 2 ] 01 O ‘ {

e ti nof
biphe a&tlca ﬁ fI -1- sul fony| ) benzyl OXy|

tr| fl uororret hyl - bi phenyl - 3-yl }-acetic aci d (VI) WO
2006/ 045554 PCT/ EP2005/ 011349 29 Procedure as for

S M s [ N T
bromlgg)mﬁh\ﬁ\ ((%[ﬁélﬂ(_ﬁiﬁ egH? %OZ 5§HZ|)77 5&!}8}6“‘? 12 (s 1ﬂH_§ SE11 (s, 1H),

6.95 (6,SLH)25)17 (8.28D; 376 (s, Ci); BEMS rhethiOd QABQKT m4. 5151r4H) LCVS
method (A), RT = 4.2 mn. Exanple 9: Preparation of
(5- benzyl oxy- bi phenyl -3-yl)-acetic acid (VIl) 10
Preparation of 1-benzyl oxy-3 5-di bronobenzene
Benzyl al cohol (9.7m, 94mmol) was added dropvvise to a
suspensi on of NaH (4. Og of a 60% suspension in

Exammp;!? eé :al g;o%iplgi'g(#?gpo {I ) [Ul [% | 1|_|4 Ar{lﬁt:ﬁlan&(suﬂ% ml¥l? bg&gﬁ %&')' :4'—tr1flu0r0methyl-
biphéhn deitie abiar h before 1, 3-di brono-5-fl uor obenzene
. 90, .bmvol ) was added. The reaction was

stirred at roomtenperature for 12h. Water was added
careful ly and the THE was evaporated under reduced
Ssu S e : §P- -4-
procef SRR obIL 5 MR A S RIS BAAD R0 PRk gRBmety
methaﬂehnfoﬂgpbtnzsm utH NMR1M1}1©D3) 8W893e(d 2IH)i f/165 716'5 G(fh 6H), 7.11 (s,

Nfgsm%—lé, filtered and concentrate re
1H), hP s dHa, 6.5hes, 1Hi dlie(sndE)-pieq i %H) b“’yo% (Sa%H)ac%CM%method (A),
r (EtQAc : petroleum 20 ether) to give
(MH?QQZ%R?%—{(%@%H% di br onobenzene (14.7g, 65mmmopl) as a
colourless liquid in 69%yield. 1H NV\R (CDC13) 8
7.45-7.33 (m 51-1), 7.30-7.28 (m 1H), 7.10-7.08 (m
214), 5.02 (s, 2H). 25 Preparation of
(3- benzyl oxy- 5- brono- phenyl )-acetic acid ethyl ester

Example 7: Preparation of (5-cyclohexylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-
acetic acid (V)

Procedure as for example 1 replacing 4-fluorobenzyl bromide wvith bromomethyl-
cyclohexane. "H NMR (CDClL) & 7.67 (s, 4H), 7.07 (s, 1H), 7.03 (s, 1H), 6.86 (s, 1H),
3.78 (d, 2H), 3.69 (s, 2H), 1.80-167 (m, 6H), 1.38-1.15 (m, 3H), 1.14-1 .00 (m, 2H); LCMS
method (A), RT = 5.5 min.

Ixample 8: Preparation of {5-[4-(pyrrolidine-1-sulfomyl)-benzyloxy]-4'-

trifluoromethyl-biphenyl-3-y1}-acetic acid (VI)
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Mal onic acid tert-butyl ester ethyl ester (10.2n,
53. 8mmol ) was added dropwi se to a suspension of NaH
W@ 2008943554 a 60% suspension in mneral oil, 53.BowBPI00F/611349

di oxane (200nl) at roomtéfperature and the m xture

was stirred at this tenperature for |Ih before 30 CuBr

(7.7g9, 53.8mmvpl) and 1-benzyl oxy-3, 5-di bronobenzene

(9.2g9, 26.9nmol) were added. The reaction m xture was
Procedune atsefbrt exampld Ux répdacitg 4-fierobenzili brongidw wigh %mquhdme 1-

o e By S5 e RS B R A5 S, 714 o

e h , .
e e e e R

4H); LM misaa@)0RT34492 n80. concent r at ed under reduced
pressure. The residue was purified by flash col um
chromat ography (EtOAc : petroleumether) to give, in
order of elution, recovered 1-
benzyl oxy- 3, 5-di br onobenzene (3.2g, 9.4mml) in 35%
yield and 2-(3-benzyl oxy- 5- bronn-phenyl) mal oni ¢ aci d
) es%erbgthyl 7.2 4

ester, 10nnDI) as a colourless Iqu|d in 3796y|eld

2- (3-Benzyl oxy-5-bronophenyl )mal onic acid tert-butyl

ester ethyl esfer . (7. Z%é contains 1.4 equival ent
Prepara F2SSL ! r ethyl ester, 10mml) was

di ssolved in glacial AcOH (50 m) and heated to

reflux for 12h. The Ac(r)H was renpved under reduced

The re e
srs P, 190 BT A v o
60% su@p@)slonﬁnanmomb iofle d0@mywhi in BRET Gl 0sinet éoqmaémﬂermur% and the
mixture a8 stirRl! zﬁ’teroonﬁj MR ?ef(a%@cs%) .1 11 bdesreed, RBBromo-5-fluorobenzene

concentrated under feduced pressure to
(1592, 63 oty oy Bhermor gt ReLr room HEraye il Weter
was adde@- Bebful &ﬂlnfﬁj: )T}stas Eﬁdﬁoﬁ&%d LgdédretBedPfessund. The tésidue was
extractelé\iw\g}yé {50 %rﬁ](xg) d ’[?1% ce@{)tngd O mz e%?riés ?V%ré %}%mgv@hNaOH
solutior{ $1M2dd)), witeR Grire, dﬁbﬂ (MgS (), eﬁkﬁaﬂ ol ofncentrated under reduced

pressur% 51“1%(31[&1}(1}1(9 s %‘ugﬁ@&‘ yblgh%hs%/il %It%ﬁt dh?oﬁﬁfog ag)(hg)dit@g& €petroleum

acetil c acl est er
ether) t¢ @l%D@eHZYIOXZrﬁT%Id)bYOWQhQ@%e (bt 7Bop IRMOLhRS %Ic?]@ul_’ﬂ?fé liquid in

0 SBWWMR gm’a 8 ratsip.88 inPSENY ¥ BooE RS (e ) BRI, Bl 08((@), 2H
94)“2;{ 4 : wer e sésgenggd in a E]xtu?e of KZéO -
5.02 (s )utlon (0.72 m 1. 44mmol , 2M aq) and DVE (2nt).
Thi s reaction mxture was irradi ated in a CEM
m crowave at 120C for

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

Malonic acid tert-butyl ester ethyl ester (10.2ml, 53.8mmol) was added dropwise to a
suspension of NaH (2.2g of a 60% suspension in mineral oil, 53.8mmol) in dioxane
(200m1) at room temperature and the mixture was stirred at this temperature for 1h before
CuBr (7.7g, 53.8mmol) and 1-benzyloxy-3,5-dibromobenzene (9.2g, 26.9mmol) were
added. The reaction mixture was heated to reflux £or 5h. HCI solution (1M aq, 100ml) was
carefully added and the mixture was extracted with iso-hexane (x3). The combined organic
extracts were washed with HCI solution (1M aq), ‘water, brine, dried (MgSOy), filtered and
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30m n. The reaction m xture was diluted with water and
extracted with Et20 (x3). The conbined organic
W@2a06/a43584 wer e washed with water, dried (MySOMCT/EP2005/011349
filtered and 25 concentraté® under reduced pressure.
The residue was purified by flash colum
concen&htp@n‘amd@greqdmed( Hreysore. blg righidum avdsepyrified gbyeflash column

I I t d 1-
N M S e P R i

benzyluyis: ?é&ﬁ@))bw?nfssﬁ 28, SuimP )2115 4ol 7d( #(géﬁjﬂzyjloxy@-
bromo-phédA)malbnichhcid Herr-ButPd eferDdthgMest) (7.2g, Leortsins 2H) ,equivalent

malonippei éﬁwﬁ S PosakSy oot houd e vy

2-(3 B‘J(n%%éﬁ l%ég{)?)ﬂlﬁ%fﬁ/wg}@?mg %&?i)té’@ §g{§g%§?er eﬁg@es}% {"7%&0 rEoﬁ%ﬁauns 1.4
equivalestt maIO(nﬁl: adg, re0-13ByIeitdr ethylEedet, (1minolamas tdissotvexdt i glacial

AcOH 8¢ n%l{) ohli Sfadl { ?%e%l%gqoﬁ“@ﬁs%hg AL EPP AR/ Q348 urndldr reduced

room erat ur he reaction m xture was
pressurgi [[he eepiquct WasH@PUES| e dYraf v saiion hept eag) ranck B ibFtHre was

extractéd NG BGAL (xHNEhe esdbrRd oﬁg'aﬁﬁﬂéﬁra@ﬁ% i')v[%fé Wa%ﬂ&wmwaﬁﬂ brine,
| e r

dried @@%@%fﬁfﬁé&l@%@@?%@aﬁ%&%@éﬁ PG GLEL8.(-benzyloy-5-

bromo-phaBy)mciibugt ety esey (6. &g;@mmnabuaé 4 PellRg liqOidInraveh yield. 'H

rl y I 3
v G 42k 5 Sy 7gPYph el S A TR 08 . 20
4.15 (q2H)), 39494-B10.26(m3HIH), 5.11 (s, 2H), 3.69 (s, 2H);
LCMS nethod (A), RT = 4.2m n. Exanple 10: Preparation
of 2-(5-benzyl oxy-4'-trifl uoronethyl-bi phenyl-3-yl)- 1
O pentanoic acid (VIII)
(5-Benzyl oxy-4'-tri fI uor omet hyl - bi phenyl - 3-yl ) -acetic
aC| d 0 was added
Rl 2e , Hexares (0. 49,
O 49mm| 1. O\/I at -15C After 30m n i odopr opane
(0.08nt, 0.82mml) in THE (O. Sml) vvas added 15 and the

o neo T RS i S5 SR 03l enen
boroniofacidc €0.40g] BiB6nBWS1YT drwin te(tﬁlMSéI@)JheMphosﬁsnet)paibdlum(O) (0.04g,
00im Bl RSP y? S QORI S E C IR ey 0
and DMEdzmh)e r’fhz;soti@@@mnr@wwreu \ﬁas\ﬂa@aatqdolrhﬁf%w Iamyr@wwfol 0°C for

30min. & Rlabtidemitufd {a diliedWils Rvae! 400 exaREOdBYiE E&INYx3). The
. petrol eum et he laf%lrto afford

combm(gg( (gjro\gggﬁz §¥%Ws AWEIE . WP Shth h\wter dried (MgSOy), filtered and

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

chromatography (EtOAc : petroleum ether) to give (5-benizyloxy-biphenyl-3-yl)-acetic acid
ethyl ester (0.12g, 0.35mmol) as a colourless gum in 48%% yield. 'H NMR (CDCl) & 7.59-
7.54 (m, 2H), 7.48-7.30 (m, 8H), 7.13-7.11 (m, 2H), 6.94-6.91 (m, 1H), 5.12 (s, 2H), 4.16
(g, 2H), 3.64 (s, 2H), 1.27 (t, 3H).

Preparation of (5-benzyloxy-biphenyl-3-yI)-acetic acid

NaOH solution (1ml, 1M aq) was added to a solutionn of (5-benzyloxy-biphenyl-3-yl)-
acetic acid ethyl ester (0.12g, 0.35mmol) in EtOH (2ml) and the mixture was stirred at
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20 bi phenyl - 3-yl)-pentanoic acid (0.016g, 0.04mmvl) in
18% yield. 1H NVR (CDC13) S 7.69- 7.63 (m 4H)
wQ 2006075582 (m 2H), 7.40 (t, 2H), 7.35-7.31 (nPCIER2005/011349
7.13-7.09 (m 2H), 7.01- 6399 (m 1H), 5.11 (s 2H) ,
3.63-3.59 (m 1%% 2.11-2.03 (m 1H), 1.84- 5 (m
room tepjperatuig for 12h2@he meacpiphy ngxape peas dilkged w@w@@leqohmn (ZM aq)
and eﬁﬁbted(%mo%%%dﬁﬁlm Bl organiEeRIRE whie washed with water,

Prepar ati on
brine, (dsiqde AAZSENY- ﬁltersd e RenseBUHPHENgT redused piesstie fAHYE (5-
benzylokydiphEftsdulfeas abir (0exaPl3E ndnsle Rk aclongees@dng 90% yield.

1 r a nz ron|
b1 N, @B R 7 bk 260 A REGR I 7 358 o, .94-6.90
(m, 11D, lleis 922{)(3691tj)ZH)5L¢MS(methoﬁ+(|)X,) K’»T@gl ZAnsip. 2H) LCIVS
method (A), RT = 5.0m n. WD 2006/ 045554
PCT/ EP2005/ 011349 32 Exanple 12: Preparation of
5- benzyl oxy-4'-trifl uoromnethvl - bi phenyl -3-yl)-acetic
acid Procedure as for exanple 9 replacing benzene

boronl c aC| d vvlth 4-trifl uororret hyI benzene 5 boronl C
Example 410: RPAIALIO] pf 8 27 Sdwenzy : p

gentam’acﬁigﬂlfgs 2H) 6.97 (s, 1H), 5. 11 (S 2H) 3.71
method (A), RT = 4.3m n. Exanple 13:

Preparati on of
(5-benzyl oxy-3',5" -bis-trifluoromethvl -bi phenyl -3-yl) -
(5-Benk§lcxges itfiflasiothef ¥l bifHeagiedtyl)eacasic faid €8.89p] €. 3mmol) in THF

| aci b ' ' .3,15-
1 2o LS SRR 0 3. S g oot
1.0M)&t 7136 (Afters3 Ormh)lpdﬂpreﬁan@ 169.08ml, OL$Ymmdl) 48 THF3D.Iml) was added

and thg Eglxt% %\% 7t19% jﬁ %eﬂé?}%%’ 4t qg (§ ?T}se]rhgxturé W tﬁén quenched

pow‘[@ a]_mmtpr,e %@mchCépolutlon (2M aq). Thls was then extracted with
EtOAc( ORAHLQ wm&anSegis&tﬂdl&f QoY d@{)%ﬁ& khe%r?érﬁcs&ﬁ@%ld@lea‘(msoz;)

o e AL She SRy PP v
chromatdghiyfRy ((BBOAZ): Betvolédn (ather)l by afférd0-(F-b3fzylory-FHyifluoromethy1-
oy SR £l Al Dot AR 60
7.63 (m, 4H), 7.47-7.42 (m, 2H), 7.40 (t, 2H), 7.35-7.31 (m, 1H), 7.13-7.09 (m, 2H), 7.0 1-
6.99 (m, 1H), 5.11 (s, 2H), 3.63-3.59 (m, 1H), 2.11-2.03 (m, 1H), 1.84-1.75 (m, 1H), 1.3 6-
1.26 (m, 2H) 0.92 (t, 3H); LCMS method (A), (M-H") 385, RT = 4.9min.

Example 11: Preparation of (5-benzyloxy-3'.5'-dichloro-biphenyl-3-yl)-acetic acid

IX)

Procedure as for example 9 replacing benzene boronic acid with 3,5-dichlorobenzeme
boronic acid. 'H NMR (CDCl3) & 7.30-7.55 (m, 8H), 7.05 (s, 2H), 6.92 (s, 1H), 5.11 (s,
2H), 3.69 (s, 2H); LCMS method (A), RT = 5.0min.
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Exanpl e 15: Preparation of
(5-benzvl oxy-4'-trifl uoronethoxy-bi phenyl -3-yl)-acetic
wW@ei0d/043854 1 ) WO 2006/ 045554 PCT/ EP2005/ 011349 PGBEP2005/011349
Procedure as for exanple 93kepl aci ng benzene boronic
A b

@729723(m2|—|) 709705(m2H) 695692(m
1H), 5.11 (s, 2H), 3.67 (s, 2H); LCMS nethod (A), RT
= 4.4mn. 5 Exanple 16: Preparation of
(5- benzyl oxy-3' - net hoxy- bi phenyl -3-yl)-acetic acid

Proced &(laykor e§5 gad%%%a%%‘g:mg“ﬁox%g}"?@ adi Q’%ﬁlb‘i ﬂ%&?&%@@l 1-benzene

oroni c ac nzene oroni ¢ acil
bommcht&d\"\/m ([\@@(Ql@D@lﬁg 8 .66 (3 AFIM 7. 5047, 487(rr1 25}7) gZII)l((@J 2H)'|)6 97 (s,
1H), 5. Us(s %HD 3 "ﬂcﬂv@ﬂbtlr@\ismthOdaﬂ‘A%%Tﬁﬂ ﬁmuExarrpl e 17:
Preparation of
(5-benzyl oxy- 3' - car banoyl - bi phenyl - 3-yl)-acetic acid
15 (XV) Procedure as for exanple 9 replaci ng benzene
boronic acid with benzam de-3-boronic acid. 1H NWR
(CDC13) 8 12.30- 12.45 (br, 111), 8.13 (s, 2H),
Example 815: "Pé&abRiog s (3- b%ﬁz&mg% 3' @blﬁ@lﬂmﬁr(ﬁﬂetﬁﬁ-bmnﬂé-vl)—
5. 18 (S, ZH), 3.63 (S, ZH), LCVE nethod (A), RI
acetic ®idb(Xn. 20 Exanpl e 18: Preparation of
(5- benzyl oxy- 3' - hydr oxy- bi phenyl - 3-yl)-acetic acid
(XVI) Procedure as for exanple 9 replacing benzene
boronic acid with 3-hydroxybenzene 25 boronic acid.
Procedd{%| NMR f&DCé)BQmﬁe7 45-ré 1&§an b@ﬁﬂene7 ﬂ&oﬁlcosa&ﬁl ‘31’11)1 3,5-
1 (s, 1H), 1 (s, ]1H) 7 (s, 1H), 6.82-6
blstrlﬂt(qnq)mq_th[ylbgnme (bs),rorgq;{}tgdg_ H?I\IM,R Q(Elj)Clj)@@@rébm@dZI-@A)Z 85 (br s,

11,7 2.5, "5 49, RR08! A5 B0 FEZRAP 1349 4 1 G, om

LCMS tRtRANAY,) PR =#Asmiet hanesul fonyl bi phenyl - 3-yl ) -acetic
acid (XVI1) 5 Procedure as for exanple 9 repl acing

benzene boronic acid with 4-

Example 14: Preparation of (5-benzyloxy-3'.4'-dichloro-biphenyl-3-yD-acetic acid

(XI1DH

Procedure as for example 9 replacing benzeme boronic acid with 3,4-dichlorobenzene
boronic acid. "H NMR (CDCl3) § 7.63 (d, 1H), 7.50-7.30 (m, 7H), 7.08-7.03 (m, 2H), 6.96-
6.93 (m, 1H), 5.10 (s, 2H), 3.68 (s, 2H); LCMS method (A), RT = 4.6min.

Example 15: Preparation of (5-benzyloxy-4'-trifluoromethoxy-biphenvl-3-yl)-acetic

acid (XIII)
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met hanesul phonyl benzene boronic acid. "H NVR (CDC13) 6
7.98 (d, 2H), 7.74-7.72 (d, 2H), 7.46-7.35 (m 5H)
W@ 20807532 (m 2H), 7.00 (s, 1H) 5.12 (s, 2H),PGI/ER2005011349
2H) 3.09 (s, 3H); LCI\/B mé8hod (A), RT = 3.8min. 10
Pr ep rat
Procedk‘@ nE%zyf%E)X)FX&m PE| f Wpﬁat?r‘%ermnz%qeyl ?Orggbct i @i gvith 4
trlﬂuor()Mhbk))be%%}%eg&Bﬁléﬁcﬁo HyeRIP(EDE L) 8P1.56.738 (enapne7.47-7.31
boronit acid wth benzenesul f onam dé-4- 15 boronic

(m, 5HACT.29-fix3a@nl 21)s 7e09-711 GVRIERCAZY.B (h,8dH)7 543 EngHD, 3.67 (s,

7.4 7.00 (s, 1H), 5.17 (s, 2H)
2H); Lé%zm%%‘ogé&ﬁ %%licrn];é4ﬁ’gghod (A), RT = 3.6nin. Exanple
Preparation of
2 (5 benzyl oxy-4'-trifl uoronethyl -bi phenyl -3-yl)- 20
propionic acid (Xl X) Procedure as for exanple 10
repl aci ng propyl iodide with nethyl iodide. 1H NWR
(CDC13) 6 7.70-7.62 (in, 4H), 7.48-7.30 (m 5H)
Example 16 FrepQration @H)S-bénBAexy-30niethoxis=hiphehyliRyl)sacetidtucid (XIV)
3.80 (q, 1H, 1.56 (d, 3H); LCWVs nethod (B), RT =
12.3mn. 25 Exanpl e 22: Preparation of
2- (5-benzyl oxy-4'-trifl uoronethyl - bi phenyl - 3-yl ) - 2-

Proced%tf%é%xg Sg%% 3% 9 ?@ﬂégc égogegggﬁz %ﬁﬁ!g@c‘t acid4with 3-metho xybenzene
boroni¢ra¢ifly | 1{~ENMRk(€m13®W 47f7t3rz frhu6HE 1107 b hay 16-B8346.89 (m,

)-2-r r opi.onat e
2H), 5(15(5138ﬁiﬁ g& SH)i ?16PI(&&WS osthekd R3S FPmivet i ¢
aci d net hyl ester (0.15g, 5 0.37mmol) in DVF (1.5nml)
was added dropwi se to a suspension of NaH (0.072g of a
60% suspension in mneral oil, 1.79mmvol) in DVF (1
m) at -4C and the m xture was stirred for |h before
nmet hyl iodide (0.12nl, 1.86mmvol) was added. The
Exampl82Cki PRepiiatish i OF €G-BeiMESH -3"-dvbandyPhiphehyR3-$h-acetic _acid
dituted wih DW and warmed up to roomtenperature
(XV) overnight. NH4C solution (sat aq) was carefully
added and the m xture was extracted with Et OAc. 10 The
conbi ned organi c extracts were washed with brine,
dried (MgSO4), filtered and concentrated under
ProcedufOas 6t @raagsielve replacing eisinderte baroniu aéifli with henfdnsidee-3-boronic

col um
acid. 'H NMR (CDCl3) 6 12.30- 12.45 (br, 1H), 8.13 (s, 2H), 7.87-7.79 (m, 2H) , 7.56-7.22
(m, 8H), 6.97 (s, 1H), 5.18 (s, 2H), 3.63 (s, 2H); LCMS method (A), RT = 3.6min.

Example 18: Preparation of 5-benzyloxy-3'-hydroxy-biphenyl-3-yl)-acetic acid (XVI)

Procedure as for example 9 replacing benzene boronic acid with 3-hydroxybenzene
boronic acid. 'H NMR (CDCl3) § 7.45-7.28 (m, 6H), 7.13-7.08 (m, 3H), 7.01 (s, 1H), 6.91
(s, 1H), 6.97 (s, 1H), 6.82-6.08 (m, 1H) 5.09 (s, 2H), 3.67 (s, 2H); LCMS method (A), RT

= 3.8min.
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chromat ography (EtOAc : petroleumether) to give
2- (5-benzyl oxy-4'-trifl uorornethyl -
whehemsb4 3-yl ) - 2- net hyl - propi oni ¢ aci d net hyl PEFER2005/011349
(0.12g, 0.28) as colourless4o0il in 76% yield. 1H NWR
(CDC13) 8 7.67 (m 4H), 7.47 (m 2H), 7.41 (m 2H),
7.36 (m 1H), 1.13 15 (m 1H), 7.07 (m 1H), 7.00 (in,
) )

3H), 1.61 (s, 6H; LCVS .
~oinAg tpgp!esg}l onvl-biphenyl-3-vl)-acetic

acid (XBVIQE- benzyl oxy-4'-trifl uoromethyl - bi phen
y -2-methyl -propionic acid 20 A solution of
2- (5-benzyl oxy-4'-trifluoronethyl-bi phenyl -3-yl)-2-net
hyl -propiori.ic acid nethyl ester (0.12g, 0.28mmol)
p din THE (4nl) vvastr%?ted at. room tenperature vvit]gia .
rocedWs) ¢ orfobf REIPID. P79 PRSI PFIFHE e PRl 3R¢  with  4-
, AL Lgr '
e b o a S e S I &7 72 (4
2H), 7.4%€ .36dmhiStBd 7 dB daill gn, 29 )ex00act dHyeSr 2 (a2HeB. W (sh2H), 3.09 (s,

) solution (sat. aq), brine, dried (MgSQHA),
3H)’Lwté‘88&%&l?ﬁ6ﬁc rated under reduced pressure. The
resi due was purified by flash colum chromat ography
(EtOAc : petroleumether) to give
2- (5-benzyl oxy-4'-trifl uoroinethyl -
bi phenyl - 3-yl ) -2- et hyl - propi oni c acid (0. 045g,
0.11nmmol ) as a white solid in 39%yield. 1H NWR
Exampfie 20ve Bén i
7.42-7.36 (m 2H), 7.35-7.29 30 (m 1H), 7.25-7.23
XVIIY vy - 7.17-7-14 (m 1H), 7.08-7.05 (m 1H), 5.17 (s,
2H), 1.59 (s, 6H); LCVM5S nethod (A), RT = 4.8mm.
Exanpl e 23: Preparation of
1- (5-benzyl oxy-4'-trifluoronethyl -bi phenyl -3-yl)- 35
Procedwy clsdpr epanplea? baptacingcbazenk (bObnic \MOIR 00/ Behz&edulfonamide-4-
. PCT[{ EP20Q5/ 011349 36 Procedure as for exanple 22
boronicyagi RSty SHEEnH NNSRAECH o £02 87 GPofiGs: Haha-21 1o 8ED. 7.00
I S AY: birh. [ v .
G, 1H)’?$P§§éég§?{’03§?zo %%gzg%hg% #%éggfgghﬁv\gs %éliné\lll'ned as a
white solid. 1H NMR (d6-DMSO) 7.90 (d, 2H), 7.80 (d,
2H), 7.49 (d, 2H), 7.41 (t, 2H), 7.37-7.31 (m 1 H),
7.27-7.23 (m 2H), 7.07-7.02 (m 1 H), 5.19 (s, 2H),
1.49-1.43 (m 2H), 5 1.25-1.20 (m 2H); LCMS net hod
n anal ogous fashion to
; dl-trifluoxpm¢thyl-biphenyl-3-yl)-

0
N YA Y

Procedure as for example 10 replacing propy] iodide with methyl iodide. 'H NMR
(CDCl3) 6 7.70-7.62 (m, 4H), 7.48-7.30 (m, 5H), 7.15-7.09 (m, 2H), 7.02-7.00 (m, 1H),
5.12 (s, 2H), 3.80 (q, 1H), 1.56 (d, 3H); LCMS method (B), RT = 12.3min.

Example 22: Preparation of 2-(5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-2-

methvl-propionic acid (XX)
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35

boronic acid, the follow ng were synthesised: Exanple
Name LC Method Retention Tine No (mn) 24
W@ 200808554 oxy-4' -fl uoro bi phenyl -3-yl)-aceti c BCI/EP2005/011349
(XXII) A 4.2 25 (5-Benzyl éxy-4'-chloro
d A : XX

3 Il‘,_! ?

. (XXIV) 27 (5 Benzyl oxy 4' hydroxy B 9.4
blphenyl 3-yl)-acetic acid (XXV) 28
(5- Benzyl oxy-4' -i sopropoxy bi phenyl-3-yl)-acetic acid
(5-BenB1dkly-@ -trif ¥ et BA-HiphBeylz3+lyDxaceBt , Sacidli fhwdh}d) ester  (0.15g,

0. 37mm01)?a|e]9MF é lé V@d%%h&gd %g«!)lgvge :E?’? 4 §u§ie2§_ ace @ ({ﬁ%of a 60%

SUSpensdemln r(lmxml ml; 1 vmnmmmm 41 mtmt /tha mxngre @5 stigrred for
1h befo(fesm@ﬁﬁff YA(R (041 e Wﬂ%@@ﬂd&g Yh 136884 wadsiitedbetween

(5-B | oxy- 2" - et hoxy-

-4°C angj (bﬁefﬁfl 5@_, g;l)ltegé@m p |eald(\5@gg)1e up to roothe:rLrinerature overnight.

NH,CI solution (sat aq) was carefully added and the mixture was extracted with EtOAc.

The combined organic extracts were washed with brine, dried (MgSOy), filtered and
concentrated under reduced pressure. The residue was purified by flash column
chromatography (EtOAc : petroleum ether) to give 2-(5-benzyloxy-4'-trifluoroamethyl-
biphenyl-3-yl)-2-methyl-propionic acid methyl ester (0.12g, 0.28) as colourless oil in 76%
yield. 'H NMR (CDCl3) & 7.67 (m, 4H), 7.47 (m, 2H), 7.41 (m, 2H), 7.36 (m, 1H), 1.13
(m, 1H), 7.07 (m, 1H), 7.00 (m, 1H), 5.12 (s, 2H), 3.66 (s, 3H), 1.61 (s, 6H), LCMS
method (3), RT = 5.6min.

Preparation of 2-(5-benzyloxy-4-trifluoromethyl-biphenyl-3-yl)-2-methyl-propionic acid

A solution of 2-(5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-2-methyl-propiomic acid
methyl ester (0.12g, 0.28mmol) in THF (4ml) was treated at room temperature with a
solution of KOH (0.17g, 3.00mmol) in methanol and water (3ml, 6:1). After two days the
mixture was acidified with citric acid and extracted with EtOAc. The combined organic
extracts were washed with NaHCO= solution (sat aq), brine, dried (MgSOy), filtexed and
concentrated under reduced pressure. The residue was purified by flash column
chromatography (EtOAc : petroleum ether) to give 2-(5-benzyloxy-4'-trifluoroamethyl-
biphenyl-3-yl)-2-methyl-propionic acid (0.045g, 0.11mmol) as a white solid in 39246 yield.
'H NMR (d4-MeOD) 7.79-7.71 (m, 4H), 7.50-7.46 (m, 2H), 7.42-7.36 (m, 2H), 7. 35-7.29
(m, 1H), 7.25-7.23 (m, 1H), 7.17-7.14 (m, 1H), 7.08-7.05 (m, 1H), 5.17 (s, 2H), 1.59 (s,
6H); LCMS method (A), RT = 4.8min.

Example 23: Preparation of 1-(5-benzyloxy-4'-trifluoromethyl-bipheny/1-3-yl)-

cyclopropanecarboxvlic acid (XXI)
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33 (5-B enzyl oxy-2'-met hyl biphenyl-3-yl)-acetic acid
B 11.5 (XXXI) 34 (5-Benzyl oxy-3'-nethyl
whephemsb4 3-yl )-acetic acid B 11.6 (XXXI1) 35PCT/EP2005/011349
(5-Benzyl oxy-3' -trifluoromdéhyl biphenyl-3-yl)-acetic
acid B 11.8 (XXXII1) 36 (5-Benzyl oxy-2'-fluoro
Proceduid phefoy| examply 22ceplacirag i methyl iodid¢ }ith \A,23tibromoethane. 1-(5-

benzylo%?—'étaﬁ Xxgﬁx&ggl-gi%@%? —?Q%ﬁ?[?ﬂr?%%lﬁ%b&@ﬁﬁ 5ci@ad obtained as
a white §¢1&fhel ANMR (46D )7:9§>cﬁdd%8)3.7-§0 (@880 A4% 61, 2H), 7.41 (¢, 2H),
7.37-7.305nBampyy 03y B (e M9y, 7 .07 IhEnith- 1y 15) 108G HY, 1249-0.4€ (m, 2H),

.3 ; 4 < yl -3

1'25'1'2&(%@%@%%@? Og?‘ﬁﬁg@_g%‘ﬁ? C 3.3 acetic acid
(XXXVI'l11) Exanple 41: Preparation of
2-{5-[4-(pyrrolidine-I-sul fonyl)-benzyl oxyl-4"-
trifluoronethyl-bi phenyl -3-yl}-pentanoic acid (XXXl X)
WO 2006/ 045554 PCT/ EP2005/ 011349 38 Procedure as for
exanpl e 10 repl aci ng
(5-benzyl oxy-4'-trifluoronethyl -bi phenyl -3-yl)-

In an analogous fashion to example 9, replacing benzene boronic acid with the appropriate

boronic acid, the following were synthesised:

Example | Name LC Method Retention Time
No (min)
24 (5-Benzyloxy-4'-fluoro-
biphenyl-3-yl)-acetic acid (XXII) | A 4.2
25 (5-Benzyloxy-4'-chloro-
biphenyl-3-yl)-acetic acid | A 4.4
(XXIID)
26 (4'-Acetylamino-5-benzyloxy-
biphenyl-3-yl)-acetic acid | B 9.1
(XXIV)
27 (5-Benzyloxy-4'-hydroxy- B 9.4
biphenyl-3-yl)-acetic acid (XXV) ’
28 (5-Benzyloxy-4'-isopropoxy-
biphenyl-3-yl)-acetic acid | B 11.9
(XXVI)
29 (5-Benzyloxy-3',5'-difluoro-
biphenyl-3-yl)-acetic acid | C 32
(XXVID)
30 (5-Benzyloxy-3'-isopropoxy-
biphenyl-3-yl)-acetic acid | A 4.4

(XXVIID)
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Example

41:  Preparation of

2-§{5-[4-(pyrrolidine-1-sulfonyl)-benzyloxy]-4'-

trifluoromethyl-biphenyl-3-yl}-pentanoic acid (XXXIX)
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39 [5-(4-Chl oro-benzoxy)-4'-trifluornethyl-biphenyl-3
-yl] -acetic acid ethyl ester (3) (85 ng, 0.19 mol)
wor®elysisol ysed as described in exanple 9 to gPUEEFDOFYL1349
(90 %9 [5-(4-Chlorc- 38
benzyl oxy)-4'-trifluoroneth I-blphenyl 3 -yl] -acetic
Procedwgeiad fos example d & akpldcingQ nbanaplox 4 -tni uaamietil-biphenyl-3-yD-

acetic a&d%ﬁ‘S [2- ﬁﬁ(ﬂfﬂgfe%all -S4 yj LBSRYRRy]- Ll-"sl.‘rl@ﬂloI'Jﬂﬁeth%/l -biphenyl-3-yl-

I‘Opl‘l at as _a at1 ng agent | owi ng
acetic agidy gsqit Bgde eeror shagniol ema%edm SeORRPIS 8yrERles R beFHe Alcohol

with 4- (ﬂﬁﬁd)hdld@ol Mfoﬁ?i AP ragyHoleitfedst 4-{5-[4-(pyrrolidine-1-sulforayl)-
benzyloei;djl lrtlf" gltaenéehl{ %@l%ﬁlw -#-é{ Xéezr%zfnog: ac1g Lé (fr?étflod ﬁ regentlon time

12.6 migl met hoxy)-4'-trifluoronmethyl- A 4.0
bi phenyl -3-yl]-acetic acid (XLII1) 46
[ 5- (3, 5-Di chl oro-benzyl oxy) -4' -
tri fI uoromsthyl b| phenyl 3-yl]- A5 0 acetic acid
fed-( mathpxy-4'-trifluoromethyl-bipheny-1-3-
_ -tr|fluoromethyl A 4.2 Dbiphenyl-3 -yl]
D-pentin¥i 410 XL (XLV) 48 [5-(4-Di met hyl sul f anoyi -
benzyl oxy)-4'-trifluoronethyl- A 4.1
bi phenyl - 3-yl]-acetic acid (XLVI) 49
Procedur®- a{slfo?h@&)ﬂp‘leetlr‘(ﬂkgga&n 5 benzyloxy -4 trlﬂuoromethyl b1pheny1 3—yl)-

acetic a(:}}gL\YfH - X;lp_ipne ?‘f%fh ‘frﬁﬁl lpn&é]nglol?.}?mn_y ycl-acetlc acid, itself

made according to the procedure of example 9 replacing benzyl alcohol -with

cyclopropylmethyl alcohol affforded 2-(5-cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-
3-yl)-pentanoic acid, L.C method B, retention time 12.8 min.

Example 43: Preparation of [5-(4-chloro-benzyloxy)-4'-trifluoromethyl-bipheny/1-3-
vl]-acetic acid (XLI)

To a solution of (5-benzyloxy-4’-trifluoromethyl-biphenyl-3-yl)-acetic acid (2.5 g, 5.5
mmol) in EtOH (50 mL) was added 10% Pd/C (5% wt) and the resultant black suspen.sion
stirred under an atmosphere of H; for 5 hours. The resultant mixture was filtered through
celite and evaporated to dryness. The residue was purified by flash column
chromatography (EtOAc : petroleum ether) to give 2.3 g (93 %) (5-hydroxy -4’-
trifuoromethyl-biphenyl-3-yl)-acetic acid ethyl ester as a white solid.

A suspension of (5-hydroxy-4’-trifuoromethyl-biphenyl-3-yl)-acetic acid ethyl ester (70
mg, 0.22 mmol), K,CO; (60 mg, 2.0 equivalents), 4-chlorobenzyl bromide (50 mg, 1.1
equivalents) in MeCN (2 mL.) was heated at 80 °C for 2 hours. The resultant suspen.sion
was filtered and evaporated to dryness. The residue was purified by flash column
chromatography (EtOAc : petroleum ether) to give 85 mg (83 %) [5-(4-chloro-benzo xy)-
4’ -trifluoromethyl-biphenyl-3 -yl]-acetic acid ethyl ester as a clear oil.



benzyl oxy] -4'-trifluoromethyl C 2.9
bi phenyl - 3-yl }-acetic acid (XLVI11) 51
WO 2006/043584 uor onet hyl -5-(3- C 3.4 PCT/EP2005/011349
trifluoronethyl-benzyl oxy) 3O 2006/ 045554
PCT/ EP2005/ 011349 40 bi nyl - -acetic acid
[5-(4-Giderpydenzeoy) 44 tniﬂ\pqrm@ibybgmh 1= 35y za,cetlc acid ethyl ester (3) (85 m g,
0.19 mhddly ‘JNHQBWEI%BH asbi%@éYllb@&Yﬂ exdmple d to PR30 ¥A) [5-(4-Chloro-

etic acid

benzyl%@%éﬁ@tlwyrr@%w blpl?‘?f}yﬁﬁublﬂ@ﬁ%tt%%ld ag B white isplihely | mgthod C,
retentionyithe 3akegihi ¢ acid (LI) 54 [5-(Tetrahydro-pyran-2-
yl met hoxy)-4"'-trifluoromethyl- C 3.1 biphenyl-3-yl]
-acetic acid (LIl) 55 [5-(4-Di nethyl car banoyl -
benzyl oxy)-4'-trifluoronmethyl- C 2.9 biphenyl-3-yl]
In an anabepus fashioah, (kihg Ith eS&prrbpriate Matitly las aflydatingl agent, the lf(j)llowing
| oxy)-4"-trifluoronethyl- C 2.8 biphenyl-3 -y
Werepgg%é%ii c le:i d (LIV) 57 {5-[4-(Pyrrolidine-I-carbonyl)-
benzyl oxy]-4'-trifluoronethyl- C 3.0 biphenyl-3-yl}
-acetic acid (LV) 58 {5-[4-(Mrpholine-4-sulfonyl)-

4 4' -trifluoronethyl - i phe - 2-yl .
Ilflxampggg 3%dlagf% 1:| q (L{/II) Y- e acthod N¥ebento kibne (min)
0

44 (5-Cyclopropylmethoxy-4'-
trifluoromethyl-biphenyl-3-yl)- A 4.3
acetic acid (XLII)

45 [5-(5-Methyl-isoxazol -3-
ylmethoxy)-4'-trifluoromethyl- A 4.0
biphenyl-3-yl]-acetic acid (XLIII)

46 [5-(3,5-Dichloro-benzyloxy)-4'-
trifluoromethyl-biphenyl-3-yl]- A 5.0
acetic acid (XLIV)

47 [5-(Tetrahydro-pyran-<-
ylmethoxy)-4'-trifluoromethyl- A 4.2
biphenyl-3-yl]-acetic acid (XLV)

48 [5-(4-Dimethylsulfamoyl-
benzyloxy)-4'-trifluoromethyl- A 4.1
biphenyl-3-yl]-acetic acid (XLVI)

49 [5-(1-Phenyl-ethoxy)-<}'-
trifluoromethyl-biphenyl-3-yl]- A 4.5
acetic acid (XLVII)

50 {5-[4-(Morpholine-4-carbonyl)-
benzyloxy]-4'-trifluioromethyl-
biphenyl-3-yl}-acetic acid
XLVIID)

51 [4'-Trifluoromethyl-5-(3- C 3.4
trifluoromethyl-benzyl oxy)-




59

benzyl oxy)-4'-trifl uoronethyl -
wo awenisssaci d (LVI1) 60 [5-(2-Chl oro-benzyl oxyRECHEP2005/011349

[ 5- (4-Trifluoronethoxy

C 3.2 biphenyl-3-yl]

trifluoronethyl - Dbi phenyl 349I ] C 3.4 acetic acid
/I\III\ R1 rr:l P-CVIVAY A
\I_ 1 J \.zlll UIU UCIIL IUI\y}"—f =
tri fblmeh&tthacttnCpdeXLE@I ]- C3.4 acetlic acid
(11692 TE_ (A ANt hyul —bhan=v] FAY A"
\LI "I' IVCLIIyI UCIILyIU y)"'i' =
52 tri f[HuEnﬂmbhu;ﬁtthbh-Méﬂyl 3-yl]- C3.4 acetlic acid
(Ly)m\fqgo%%g{agztgé%ldvxg/ EP200%/011349 41 Exappl e 63:
Prepara I on
2- (|3 }rf’ﬂﬂyﬂ&eﬁq 24i¢ (bibr omet hv! - bi phenyl -3-yI ) - pent -
4=€nai C aC| d— (LX) Preparation according tq exanpte 10
53 repl@dthegethyiasprdpaiftommaethyr | yi i odi de aff §ied 2-
(5- QﬁﬁHéHyQX%d)‘Lacéﬁd idlangrret hyl™- bi phenyl - yl pent 4-
endic acid I C nmeth retention 5 timel!3.5 mn.
54 Exar{rgt(ereﬁéhydﬁﬁqgamam on of
(R H& o xy-4'- rifluoromet -
bi pﬁé ﬁ“’gf)«/ gbfg‘% Bl d (CILX| 1) and £
(S -ﬁpﬁﬁfy@wﬂbﬂbeﬂwﬁmﬂ hakip 41- 10
tHH-vererethyl—bipheny—3—yH—pentaneie—agte—(XH1+H)
55 The [éF(aFEmwﬂar]saﬂfamoyl-
2-( r Mif - trilfd uoromet hyl - i phenyl - 3-
yl )506%“?109@ el ﬂ.{ﬁg se an zgt ed on a 5 cm'%hi ral pak
AD dﬁplﬂﬁml-ﬁn)’ﬂ]raﬂz@#%a@dlﬁbﬁl)ane/ i sopropanol With 0.1 %
acettcacidas the etuent—at—a ftow tate off 80 m7/mm
56 The PriddYeprigrrbrmoyhe col urm| 15 was designated R
?g;i Eéﬁﬁ%l%ié Qndtrﬁﬁﬂ;lfo@etth Inrpl ¢ c65i hPIr eg_ar ﬁt lzozln gf N
-4 - uoronet hyl - bi phgnyl - 3-yl) -
pentbalﬁltgﬁ Fgé’ﬁ; "\‘f‘)ldéf‘lti
S) 5- ’rI uoronet hvl - bi phenyl - 3-yl) -
57 pent‘éintf1r Qﬁ l?ii\f)a‘bony
benzyloxy]-4'-trifluoromethyl- C 3.0
biphenyl-3-yl} -acetic acid (L'V)
58 {5-[4-(Morpholine-4-sulfonyl)-
benzyloxy]-4'-trifluoromethyl- C 3.1
biphenyl-3-yl} -acetic acid (L'VI)
59 [5-(4-Trifluoromethoxy-
benzyloxy)-4'-trifluoromethyl- C 32
biphenyl-3-yl] -acetic acid (LVII)
60 [5-(2-Chloro-benzyloxy)-4'-
trifluoromethy 1-biphenyl-3-yl]- C 34
acetic acid (LV1III)
61 [5-(3-Chloro-benzyloxy)-4'-
trifluoromethy 1-biphenyl-3-yl]- C 34
acetic acid (LX)
62 [5-(4-Methyl-benzyloxy)-4'-
trifluoromethy1-biphenyl-3-yl]- C 34
acetic acid (LX)
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20 The enanti oners of
2- (5-Benzyl oxy-4'-trifl uoronethyl - bi phenyl -3-yl)-penta
wmoioe/0&ss4d were separated on a 8 cm Chiral pakP@DERED$011349
nmet hanol and 0.1 % TFA as #he eluent at a flow rate
of 80 mM/mn. The first peak off the colum at 16 mn
Examples3: daspardioed df* 26 behzyl @ndd' -G FlwsakethylAtphényliead)-pent-

4_en0icg@l I(ggﬁj ed S* Exanple 66: Screening of the compounds
fnvention for y-secretase-nodulating activity

| : : -
Prepa ) FEOREIS DACARRRIPI0 s 0H IEIBRINMFN bR aBrctcd
(5-benzywit Norflugioxn thy 1-bishepy -3V Resi 4 R0t #dd l?fé aethpgl C, retention
time 3.533i330- 38) contai ni ng 5% Serun Fe suppl enented with 1%
non-essential amno acids. Cells were grown to near

confl uency. The screening was performed using the
assay as described in Citron et al (1997) Nature 35

Pre i A 32C¢¢clo ylrt 04L3ARuofan ethyl-

i > eREANAICH 3 \ : a AR le el te i 1 L
triﬂuor&'ﬁ@i’l’lﬂiﬁl@ﬁ?l 'ﬁﬁ'ﬂ oit RHMALKIIT) _
-Cycl opr opyl net hoxy-4"-tri il uoronet hyl - bi phenyl -3
-yl)-pentanoic acid; 5
S) - 2- (5-Cycl opropyl net hoxy-4'-trifl uaronethyl - bi phen
The ena|(nti3;,myrs§ ofb%@m&lqp&é@ylmethox)}/f-4'—triﬂuoromethyl-rlg?pher){yl-S-yB—pen anoic

acid wel(e?epgra_{e'a'cﬁeilg P Bhirdl pak AT lcRm@reitRy10/350 Rdyeaeliscbrypahofd with
enlanpj c acl g, .
0.1 % agei-apty s BE Abyensy 2o et 0§ 80 RLEHY 1 ThY SARSAS AT cighumn

was designhied ®*candche seddhdpeaiii*e 67: Denonstrati on of CNS
penetration In-vivo Study: A total nunber of 24 mce
(C57) were dosed orally at 100 ng/ kg of drug conmpound
in 10% propyl ene glycol, 7.5% ethanol and 82.5%
leolbfit ArepMratidesi g (R il i pthyl-bip

rarn T y
pentangig acih(LXN)i del i ne. Bi oanal ytical: Plasma sanples were

prepared as follows. Two hundred mcroliters of
acetonitrile containing internal standard was added to
100 L of plasma to precipitate proteins. After

The enaﬁﬁh&gﬁg&%-(gérgllz?lsox%r'-%'iﬁueo%rrn%{hlillg%g)h%rtlylilﬁgﬂ%egtagglrc a%% were
separated on a 8 cm Chiralpak AD with methanol and 0.1 % TFA as the eluent at a flow

rate of 80 ml/min. The first peak off the column at 16 min was designated R* and thxe 2nd
peak at 26 min was designated S*

Example 66: Screening of the compounds of the inyention for y-secretase-modullating

activity

Screening was carried out using SKN neuroblastoma cells carrying the APP 695 — wild
type, grown in DMEM/INUT-mix F12 (HAM) provided by Gibco (cat no. 31330-38)
containing 5% Serum/Fe supplemented with 1% non-essential amino acids.

Cells were grown to near confluency.

The screening was perforrmed using the assay as described in Citron et al (1997) Nature
Medicine 3: 67.
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20 supernatants were transferred to HPLC sanple vials
for analysis by LCMs-Ms. Calibration standards were
w@e@passd by addi ng appropriate vol umes of dr UBCHEPIORS/011349
solution directly into bladk plasma (from untreated
ani mal s) and processed identically to collected
pl asma sanples. Brain tissues were first honogeni zed
in two-volune of PBS buffer (e. g- 100 ng 25 tissue
1C50-valites2@QelecPBSdmpIwadd ofithe éalvemtion ohithey-seaétagweetivity.t ri | e
containing internal standard was added to 100 p.L of
The followssgleorpomnde slantvsant 16 50reded Mt e protei ns - Three
replicates were processed for each tissue honpgenant.
(R)-2-(ACyelopuopytneethowy- 4s-tnfhheromashyé-binheny -3y igreataapiclegsho g
for 10 rnin and supernatants were transferred to HPLC
(S)-2-(Ssemplbpropymathoxyot - triftuopemsthiyl, binbenm-vw)-reateppie #¢idon
st andards were prepared by addi ng appropriate 30
(R)-Q-(irBIenZBé@XBOﬂ'-tsltflé}@!@@étmﬁbmhe@li’lr%&Drlﬁiﬁn%ﬁ‘?& 3§l%Gnk brain
tissue honobgenant (fron]ﬁntreat d anijals) and
(S)-2-(pBermdaedt itadneroaasthyl-p ewlr%xls-@&nﬁpa@r?ﬁl anpl es WO
2006/ 045554 PCT/ EP2005/ 011349 43 LC- M5-MS anal ysi s
was performed on operated in ESI positive ion node. A
generic LC gradient was utilized as 95 % aqueous to
95% acetonitrile on a Sciex 4000 triple-quadrupole
ect 1 onpt erf' riaced.to an Agilent 1100 HPLC
mensiray | ™ was over 11 ninutes. 5
Under the above conditions the %ratio of brain to
pl asma concentration was 28.6 for (R*)-

In—vivoﬁSoti(lgypenzyl R mh?i)éﬂ %4;}({%% f@gl_ﬁ)bw{é%kd Sralll at PENtrAg/kg of

Exam

acid and 32.0 for )
drug congrmt ox 0% propy téneoglyeadt Ryle bihphelrnd 82.5%)soptel atodlesignated

) cj d. anpl e 68: stration of .in.viv ] s
times (§t R4 TIT o aerrH AGeRasr e torviste) sPeGp aRf bugin tissue
sample$ Vete @MectbPb follBHIRd the IR @fdéinehuman or

alternatively in a validated ani mal nodel such as the

nmouse, rat, or guinea pig. The manmmual nay not be

di agnosed with AD, or may not have a genetic
Bioanafytel:sposi t i on Pdasmapamples wesg b@p@ﬁegr@gmowm@wo hundred

. that it overproduces and eyentyal.ly de [ '
microlie5S R AAAER SR B RGP L SBR Ve R O, p Frsma to
precipi’!a@"%b{e@&. ARH Vo reSAnP SsatfPlsnivere Rletlififededy 000@adar TD min and
formusing any standard ) .
supernatants were transferred to HPLC sample vials for analysis by LC-MS-MS.
Calibration standards were prepared by adding appropriate volumes of drug stock solution

directly into blank plasma (from untreated animals) and processed identically to collected

plasma samples.

Brain tissues were first homogenized in two-volume of PBS buffer (e. g- 100 mg
tissue in 200 pL PBS). Two hundred microliters of acetonitrile containing internal
standard was added to 100 pL of tissue homogenants to precipitate proteins. Three
replicates were processed for each tissue homogenant. After vortexing, samples were
centrifuged at 10000 g for 10 mmin and supernatants were transferred to HPLC samaple vials
for analysis by LC-MS-MS. Calibration standards were prepared by adding apppropriate
volumes of stock solution directly into blank brain tissue homogenant (from wntreated

animals) and processed identically to collected plasma samples
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met hod. For exanple, but not limted to, AO42 | owering
agents can be in the formof liquid, tablets or

w@apsissss t hat are taken orally or by injecti oPCT/BPB42011349
| oweri ng agents can 20 be d8im ni stered at any dose

kt}g&@l- Sililr];? Is?sglsvgtgd%)grlf% | fo%l Cgpa%}alg d g %Léﬁ post 1vg|1§n mode. A
genericdet @ aHiAR whehieldRasbe %dﬁu@bﬁsﬁ fcﬁ%%nadéfonﬁﬂleqﬁﬂa Sciex 4000

| oweri ng agent woul d reduce A(342 levels in-viv
triple-quadsupdie é@asmn@ﬁm@nétergmsvf@% te arxpeitens i1 AE0 kﬂﬁ@gystem The

contai.nin %gm]ﬁg\@dl sh" variant can be used or

he
mass Spaf %IP%tg vase \f/era%lt ransgeni c nouse nodel devel oped by

Under 155 dhsiaonditions B o6 SERET PLsBRsBETRon 5ps 386 for R?)-
2-(5- it - {a%bﬂ: a&acewds ] 2-(5-
e e PR A U oA RO, Blie e 0508 -2

benzylm%)mﬂﬂ'dremcﬁlyhbnﬂmqiylﬁr}@hp@nt@mlt: Biid. nodel have been
transferred to reMYND NV. The single transgeni c nouse
di spl ays spont aneous, progressive 30 accunul ati on of
[3-amyloid (A(3) in brain, eventually resulting in

Exam -ODEmBh§gtiAen Wil ivivo StiGA&U!I um  hi ppocanpus and
Cort ex. Tmal's o 'S age have high levels of A(3 in
the brain but no detectable AR deposition. Mce

AB42 IB%ﬁB%q Wit Brtdhe it Sddor OWEbE REe@ IS RteatVAD iPehahal such as a
2006/ 045554 PCT/ EP2005/ 011349 44 exam ned and

human oorjtemetivelyirt hosled atedrasanaldmodelt sughtag dhavnohsey edi @i guinea pig.

The e R FoUrE iy 2o ML AE). Be AR 00 b Rl ylifon o
AD, bLHSthébg bgl-t}age%en_fcr eadankht R‘%ﬁ}eﬂﬂ%dﬁ&\é éﬁ@r é’veﬁqﬁﬁﬂ}' hRpssts %B in a
days and be adjusted based on the results of the

mannerAfi84a tb chwt séqrgindhne dhumani ne course of onset of effect
can be 5 established. A typical protocol for
measuring A(342 lowering in vivo is shown but it is

AB42 I‘BWerQ NZels cABHY NBhiBdéeRSint ) stRdhd RPMUESHA: Ay standard
optinmze the | evels of detectabl'e A(3. For exanpl e,

methodAl Feuatasnpdd, mamoo Urinbsted a0, AB42ilewetingdgents DMBEe (iv dhenform of
equal to 1/10th of the final formnulation vol une)
liquid, mb}qt%&re@patﬂes that ercefaken ogalbuoy by Mysetn: n‘\wllm@glpw qgents can

be admg%éjc éyag seltgat( %s gl}/t%g%gg %glgﬂlf{clfﬁﬁg é&kgg e%}ls OB%;B% in the

utlon ey are

bloodmmaC@SEdorfb}mnzo seconds A(342 | owering agents may be
adm ni stered as a single oral given three-four hours
before sacrifice and analysis or alternatively could

To dete?r%ir%i V\éﬁeq}lecl)'\é%{lte%d%lo%rl&Fa'ﬂ%{l o?%X %@&%Wéﬁng Qééﬁ? k&%uld reduce AP42

levels in-vivo, two-three month old Tg2576 mice expressing APP695 containing the
“Swedish” variant can be used or alternatively a transgenic mouse model developed by Dr.
Fred Van Leuven (K.U.Leuven, Belgium) and co-workers, with neuron-specific expression

of a clinical mutant of the human amyloid precursor protein [V717I] (Moechars et al., 1999

J. Biol. Chem. 274, 6483). The commercial rights on this model have been transferred to

reMYND NV. The single transgenic mouse displays spontaneous, porogressive
accumulation of B-amyloid (AB) in brain, eventually resulting in amyloid placques within
subiculum, hippocampus and cortex. Animals of this age have high levels off A in the
brain but no detectable AP deposition. Mice treated with the AB42 lowering agent will be
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sacrificed three to four hours after the final dose is

given. 15 Blood is collected at sacrifice. The bl ood
w@iobeetsson is performed via a heart puncture PAUEP2995/011349

anesthesia with a m xture d# Ketal ar (Ketam n), Ronmpun

. | gzin 29 d, At ' 2:1:1 | in. -
cxamin AR b AR e By 3 e bRE iyl dels of
soluble* 889> Ginfi 9btal Aflfi MLRB balquattiaRd B3n8taRliA8 BCHRGRY L BH example,

for analysis. The mce are anaesthetized with a

using ERISAUrEregmetet mrads (ot wamy fiom Rourp ue daygydnazvill 94 djuegd based
and Atrqpin 1 and flushed trans-cagdially.with
on th"'p’f?f?'é‘itAsoIO Jie a‘ﬁ%ér [H‘}’Yeé’tng&flceTﬁeterF aT {0 é’l‘?ﬁ‘?}eéf f can be

establidldg cranium and hindbrain and forebrain are separated
h a cut in the coronal/frontal plane. The

A typiéagrﬁ 8!:(%1 oilﬁgéﬁféﬁgﬂpﬁgﬂfw{{g{'ﬁeﬁf AR %hg\k'}{!bglg(?tais only one of

y I'n sphere by usi

many Vridtibiethga@ didl beCted toptiRerE BBhereds bSddietrEsdé alpe! For example,
imersed in liquid nltrogen and stored at -70C until

Aliquopssofhenmnpends snandre fdigsolyed dh MR (vabueg squabiail Adthraf the final

honogeni zed usi ng _a-Rot.ter F - WD
formul AR RTOEF B3 afta Rl T B 0 AT A1 ARG Rlorvpropy
B cycldexi BBOf Aideick, Re? Nor 33, 060\) @blutioh ih IPER)| Whedé epfddretley are
20 MM Tris/HO buffer (pH 8,5) with Proteinase

sonicated fariOtseeandst t abl et per 50 ml Tris/HCL buffer,
Conpl eteTM Roche, Mannheim Germany) is used as

o) i | f 11 / 1 t -
Ap42 BURHEDISERs oy 1 I 0PSRN, dyen thp-four hours before
sacrifice #D@ anallysis arsAtephaiviety ceid bé piveh iogen acmirter aftays and the animals
..each indivjdual sanple is pre-warned by incubation on
Sacrlﬁ"teaémﬁﬁﬁb ug g‘P‘%ls ‘Fé%qg%g’éﬂdjé’s‘bisi 8¥t o honogeni zat i on.
The honpgenates are coll ected in Beckman centrifuge
Blood tisibéiteclddatagderificd. | Het Bidodreolledigpr isoperfoomed via a heart puncture

. centrifugation, Between sanples, the Pofter and )
during pgsthesiasdth agaiguig,ef K?tﬁ%émzlﬁﬁtam@f)uﬁpmm fyred /B ad Atropin
(2:1 :1)%%& ShidcidinEPNW eS8 %?19&'&1% v, ﬂfo!o?‘?s ntdfuged at 4000 g for 5

absorption ‘paper. Sanples are centrifuged in"a

minutep a4 €baidgble glasmax svovertd fe ahBysisman, Mannhei m
Germany) for 1 hour and 20 m nutes at 48000 rpm

D t g ubl i 90
mhe et 3 ARsc Bty IR RKARLAKCKBBIR pun, Ogyagin 20
and Attopis@phi pdrel flusled tradsecapdiblle tvith@hysedpicahserfimant B 6h
cont ai ni ng nmenbr ane- bound APP-fragnents and

The br%nﬁg;ﬂgrhgéeaoﬁio% ?lge CI%HMIIIIP Eﬁld Hﬁ‘ﬂuaqﬁ%néi ForsBiafn 2 s%&%gated with a

cut in the coronal/frontal plane. The cerebellum is removed. The forebrain is divided

evenly into left and righit hemisphere by using a midline sagital cut.

One hemisphere is immmediately immersed in liquid nitrogen and stored at —70°C until

homogenization for biochemical assays.

Brains are homogenized using a Potter, a glass tube (detergent free, 2 cm3) and a
mechanical homogenizer (650 rpm). A volume of 6,5 x Y brain weight of freshly prepared
20 mM Tris/HCI buffer (pH 8,5) with Proteinase Inhibitors (1 tablet per 50 ml Tris/HCl
buffer, CompleteTM, R oche, Mannheim, Germany) is used as homogenizatiom buffer.
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Smal | reversed phase columms (C 18- Sep-Pack Vac 3cc
cartridges, Waters, Massachusetts, MA) are nounted on
w@20a0uiM syst em and washed wi th 80% acet oni t rPCEEP2905/011349

0, 1% Trifluoroacetic aci d49A-TFA) followed wth 0,1%

TFA t th | 5 i ed d.th
Sampl St S B S b S B8 & VEIe PR Bof i g giokomAnd cach
1nd1v1drﬁQW {Rigle i EJv%ﬁleﬁrﬂéf ﬁlchEzﬁﬁl)nV\éﬂ Ehe7§aﬁbﬁ\ a4\ f@\ﬁ}q;e&hﬁds prior to

eluates are coll ect in 2 t ubes on ice. El uat es
homogenigatiane dhe- homgematesaar@p@ékﬂv@d lucﬁmémanaqemrlf(l&ums TLX and

collect T BMBE b, UL, Pelnsst e ERRlsSahs Rt ng o Figlass tube

are rinsbdRtdfilly WWicth aiENed wafer (AMBRvitodt deted fentﬁ Rgd geied Wlﬁh absorption
fraction of the brain honpgenates, O commercially

paper. avai | abl e Enzyne- Li nked- | mmunosor bent Assay (ELI SA)
kits are used (h Anyloid (342 ELI SA high sensitive,

Sample-Enﬁe @@ﬂiﬁﬁi & FPARRY 001 Y hlt%entﬁ%%ez(@e'ckﬁ@p q\){an@%ﬁn Germany)

is performed accord g to the manufacturer's
for 1 hpummﬂ:lﬂ m yuitesf 41ty48QOQG’Pm dAd408 X 8 atdCut Thgnsugfernatant (soluble

fraciio (ORI 1SRty N Rt BPRITE AR P pfl R ghe pete

(membgaRafthdipn ( Coflaltihg theémbiage-bblihd KEFThaHSaMts @RANHRYJe-associated
The standard 25 d| lutions with final concentrations of

amyloid pgptides gocassof ageggnicgp 5 31.3 and 15.6 pg/ni and
the sanples are prepared in the sanple dil uent,

Small ife%r@édS pedeedlimhb §CERISSA-Pack VakcBca chithddes, W&W@Eseﬁ:@usetts

Sanpl es, standards and blancs (50 |) are added to
MA) atﬂh eneuigd A{IB-acU&@éUn sysfeis epd ovashedtwitlf Saft weetonitrile in 0,1%

Trlﬂuo?ﬂaclet?c é(lds ‘I;FA\fe c(i%,ll %vg& Oxgﬁfl tz(ﬁf‘%t IT“? t\i’lg(-r: ml"ﬂ(% tfd! %a?ﬁples are

ron Wi
appliedaadid tHY( aﬂamﬁnsb@lféymﬂrejdmt@s(vblyowlmw%t@d Zzﬁ%e@mm Amyloid
[ and incubated_ overnight at 4C in_order to

Peptideglné{r‘l?)\%%?%g ngh 8ﬁ Yof-The aé]ﬁtﬁhﬁc?éfiﬁi%%ﬂ? &PHected in 2 ml tabes on ice.
Eluatesag}jé'fpé%gé(d %e-ga@a(f Q(I)I{c%gﬁ\ﬂrﬁgr @axianta F(ajlan ggdal?,oll\IPFO) V\%\aermght

Streptavi di ne- PerS dase- Conjugate 1s a
and resglvediim24Ceml loditler sanypladileahd ftrnhed fvithvis! PRI kde
m xture, resulting in the WO 2006/ 045554
To quaktfly P22 b IdkithandAB-€lariv elies sadableffrattien Sﬂiﬂiﬁtlfrah dld» mbgenates,
a colored product. This reaction is stopped

commezeially peplabye EngymgrLaked fgmunggorbed-Asiey é%%% Gt are used (h

st RIS, D RORT L RIGATEIt, 0Hn. T

ELISAt i@q)e%ﬁhadcmvoedihgqﬁ thBengaifpit@sr’s protobdlaBrR@ybthe standard (a
onparing absorbance to a standard curve made with
dllutwls pheyekatie A 1rdpandssampples ane Rrepaadin aotwell pohpogpylene plate

Wlthouf‘ér\?tm L%&EOIEI @gpac?tn.&%relger Blo 4R rlgr?ck%gha%sennﬂe%n\%%l ?‘Zhe andard
dilutions with final concentrations of 1000, 500, 250, 125, 62.5, 31.3 and 15.6 pg/ml and
the samples are prepared in the sample diluent, furnished with the ELISA kit, to a final
volume of 60 pl. Saxmples, standards and blancs (50 pl) are added to the anti-Af-coated
polystyrol plate (capture antibody selectively recognizes the C-terminal end of the antigen)
in addition with a selective anti-AB-antibody conjugate (biotinylated detectiom 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



WD 2006/ 045554 PCT/ EP2005/ 011349 47 Cdainms 1. A
conpound having the general fornmula (I) 5 R3 AR2RL

WORAJ06HIB4  OH R5 wherein Ais a ring sel ect eBCT/EPI005/011349
the group consisting of pheﬁyl c 7 cycloalkyl and

10 h C4 al k
convergn &f 16 SPYGI i A ol prSRE 1 55 b it s e addition
of sulfﬁlltipﬁélut(wmtaﬁd fieOdB16 iR eRERY Bs Ilﬁeas%ed @'méan@rdﬁ* phbtotetry with an

groups optionally substituted wth onée or nore

ELISAFreE%Elr wigh a 450 nra filtge %@tlﬁﬂ@a@@fdéﬁﬁbyt@fcoe@@h obthgegamples is
ovain ST NG S SRR Bl S i
nsueh el R 6542 Rl o 1 KA BB hou

and R2 being part of a ring, either saturated
beadvmﬂageeﬂmrated having 3 to 6 C-atons, and which may
contain in the ring one or nore heteroatons fromthe
group N, S or 0, and which heteroatom may be
identical or different if nore than one heteroatomis
present; 20 R3, R4, R5 and R6 are independently
selected fromthe group consisting of H F, d; Br
[; CN, OH C(ONR7R8); S(O 2R7; SO2N(R7R8);
S(ONR7R8); N(R7)S(O 2R8; N(R8)S(OR8; S(O) 2R7;
N(R7) S(O) 2N(R8R8a); SR7; N(R7R8); N(R7)C(O) R8;
N(R7) C(O N(R8R8a); N(R7)C(O OR8; OC(O N(R7R8); C(O RD;
substituted and 25 unsubstituted Cl-C4-al kyl and
substituted and unsubstituted Cl-C4-al koxy, and
wherein the substituents of both groups Cl-C4-al kyl
and Cl-C4-al koxy are selected fromF, d, Br, I, CF3;
WO 2006/ 045554 PCT/ EP2005/ 011349 48 R7, R8, R8a are
i ndependently selected fromthe group consisting of H,
Cl- C4- - al kyl ;
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het erocyclyl; and C3_7 cycl oal kyl, wherein

Cl-4-al kyl; heterocyclyl; and C3_7 cycloal kyl are
wW@pitcomEsd y substituted with one or nore substPCT/EPL085/011349

i ndependently 5 selected #fomthe group consisting of

F, d, Br, | and CF3; and/or a salt or ester thereof.

2. The conpound according to claiml1, wherein A, X, Rl

and R2; and R3, R4, R5 and R6 independently of each

ClaimsOt her have the foll ow ng neanings: 10 A is phenyl;

cycl opropyl; cyclohexyl; or a 6-nenbered aromatic
heterocycle. X is a CH2 group which is optionally
substituted with one or nore substituents from the

1. A cogpound Favifg theRrepetal fomhu@d)C4 al kyl groups optionally

substituted wth one or nore F, O, Br, |I; and/or Rl
and R2 being H or RlL being Hand R2 being CH3, C2H5,
C3H7 or C4HQ. or isomers 15 thereof; or RL and R2
R1, R2 joint fggm together with the

car bolR3on® t)o %ch thel:l){/:ygIi t.ached a cycl opropyl

ring; and dr R3x 4 apd R§rare i ndependently

sel ect edRfirom t he grg pnsidting of H DH Cl-

C4-al kyl or C 1-C4-alkox¥, sub3tituted partly or fully

by F, d, Br, I; C(ONH, S(O2- Cl-C4-alkyl,

S(O) 2- heterocycl yl; and/or a salt or ester thereof.

3. The conpound accor to claim2, wherein A, X; Rl

and R2; and R3, R4, Ry and R6 all have the neani ngs

defined in claim2, ggd+Ogga salt or ester thereof.

25 4. The conpound according to any of clains 1 to 3,

wherein A, X; RL and R2; and R3, R4, R5 and R6

i ndependently of each other have the follow ng

nmeani ngs: A is phenyl; or Xis CH2 or CHCH3; or 30 R1
WheHR R "being H, or Rl being H and R2 being CH3, C2H5,

C3H7 _or e | r s d & 1&8kv]: and
A B s J8HeP BT froud 1BEERing BF IREnS B2 ORIl an
hetgtamyclylio whi ch they are attached a cycl opropyl ring;

or WD 2006/ 045554 PCT/ EP2005/ 01134i9 . .
X is a linear C;-C4 alkylene group which is optionally substituted with one or more

substituents from the group F, Cl, Br, I and C;-C4 alkyl groups optionally substituted

with one or more F, Cl, Br, F;

R;, R, are independently of each other selected from the group consisting of H; alkyl
selected from the group CHs, CpHs, i-C3H7, n-CsHy, i-C4Ho, n-C4Hy, sec-C4Ho, tert-
C4Ho; alkenyl selected from CpHs, i-C3Hs, n-C3Hs, n-C4Hy, i-C4Hy, sec-C4Hy; or Ry
and R, being part of a ring, either saturated or unsaturated, ha'ving 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 ome heteroatom is present;

Rs, R4, Rs and R are independently selected from the group consisting of H; F; Cl; Br;
I; CN; OH; C(O)N(R7Rg); S(O)%R7; SO:N(R7Rs); S(O)YIN(R7Rs); N(R7)S(O)Rs;
N(Rg)S(O)Rg;  S(O2R7; N(R7)S(ORNRsRs:); SRz N(R7Rs); NR7)C(O)Rg;
N(R7,)C(O)N(RgRsa); N(R7)C(0)ORs; OC(ON(R7Rs); C(O)Ry; substituted and
unsubstituted C;-Cs-alkyl and substituted and unsubstituted C;-Cs-alkoxy, and
wherein the substituents of both groups Cj-Cs-alkyl and Cy-Cs-alkoxy are selected
from F, Cl, Br, I, CF3;
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49 R3, R4, R5 and R6 are independently selected from

the group consisting of H OH CH3, OCH3, CF3, OCF3,
WELOpMEES4 S( O) 2- C1- C4- al kyl, S(O) 2- het er ocycl yPCT/EP208510l 1349

C; and/or a salt or ester 48hereof. 5 5. The conpound

according to claim4, wherein A, X; R and R2; and R3,

R4, R5 and R6 all have the neanings defined in claim

4, and/or a salt or ester thereof. 10 6. A conpound
R;, &R oRgli arg indepehdéntlyl sdedtest fremh thegroeheongiging of H; Ci-Cq-alkyl;

LR Nggofc, ! I, wherein Ci-Cy-alkyl; heterocyclyl; and Ci.
heig(-@?’ﬁ- %ﬁ qpﬁ'én)zzgﬁlg%lﬂ-’ 4W-f1rSe |H} | Uor %?re%/ Ryl Sgﬁo%ce},]gl - 3- >
cycldal kgt @érg ©phenally plplastltuted with one or more substituents indeperadently

seldcBescd Fron$ BRI BBYP C&%MMF@EE €4'Brl I 4dd gpy;onet hyl - bi phenyl
-3-yl]-acetic acid; 1I1)

and/dk a Talt bt vaeometeBy ! - 5- (4-tri fl uoronet hyl - benzyl oxy) - bi
phenyl - 3-yl]-acetic acid; 1V)
[ 5- (4- Met hanesul f onyl - benzyl oxy)-4'-trifl uoronet hyl - bi
phenyl -3-yl]-acetic acid; 15 V)

Thd Sor@pount axedrding hexinir '1; wheefeinAr KBt hyd Rbij qoiddhyRs, Bsyaidd Re

. -acetic agi d;, V . .

mdf%qrféﬁ“%]ﬁ‘yo r‘%?ll1 81:1%%1_1?\@5[8? f‘glﬁmlﬁl‘% glgﬁr?? So'xy] -4'"-trifluoro
: b RCERY IR 32 ti £ acid: .

A FBRALS B BOBR T R bheny 5L €niied dephag hisrocyele

X i% '8 IQ% ég%}ﬂ \gg%h ?’sgﬁtfdnfahy Qﬁﬂ’sﬁﬁkéﬁ" WithiopB R ﬁo‘ré”sdl.ﬁlsﬂtué}ﬁﬁ‘ FPom

1-Gyi bkl greynsiopHera) 1y substityited with Que or rmore

the @soBR ¥ filoRy Land

F, @CiESk, I;Xand/or _ _ _
5-Benzyl oxy-4' -trifluoronethyl - bi phenyl -3-yl)-acetic

R, aad d&R, ?ﬂ:i}lg H; or R, being H and R, being CH3, C;Hs, C3Hy or C4Hy or i somers

5-Benzyl oxys 3 .5 -bis-tgifl uor hyl - hj ¢ 3- -
the%@&,B io&i%/ Cq:@szzlaénF% C?g_(g Z)fl}].z ég(lgﬁg%m"}/ JtogQ{h%p %X tlie'3 ca)ﬂaan atom
to whichdibef laor attdchgha ny¢lopropy) rieg; end/or aci d; Xl 1 1)
(5-Benzyl oxy-4'-trifluoronmethoxy-bi phenyl -3-yl)-acetic
Rs,a0, dR 5 adb Rxlakg) independently selected from the group consisting of H; OH,; C;-

N e(gza QW aBox d PaRiyestuyg by B, (ACEE, TCC@NEL, S(O),-
C‘&%ﬁ& - Bienzy?lgg)yi/}g%'m-)%ger‘%gr noyl - bi p e%yl -3-yl)- agge)ti c2 ©2
Cihoratkyl, 3¢0):-heterocyclyl;

B | o i A ] . .

anc&g}l 'a;asgﬁ%r%é%rt:flerelg%dr oxy- bi phenyl - 3-yl)-aceti c acid;
(5- Benzyl oxy-4' - net hanesul f onyl - bi phenyl - 3-yl ) -acetic
acid; XXII1)

G ST LI RO A SR,

all have the meanings defined in claim 2,

and/or a salt or ester thereof.

The compound according to any of claims 1 to 3, wherein A; X; R; and Ry; and Rj, R4,
Rsand Rg independently of each other have the following meanings:

A is phenyl; or
Xis CH, or CHCHj5; or

R, and R; being H; or R; being H and R, being CH3, CoHs, C3H; or C4Hy or isoxmers
thereof or Ry and R, being CHj3 or Ry, R; jointly form together with the carbon atom
to which they are attached a cyclopropyl ring; or
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50 Xl X)
2- (5-Benzyl oxy-4'-trifluoronethyl - bi phenyl -3-yl) - propi
WO 2006/088554; XX) PCT/EP2005/011349
2- (5-Benzyl oxy-4'-trifl uordpet hyl - bi phenyl -3
-yl)-2- et hyl C[{')ropl onic acid; XXl)
R 1R, BsBo Ry hiigdaperndently adwﬂétﬁwl Usigseramepisigting of H, OH, CH,,
| a L Lk and Cl;
O e By SO Aderapmetyt, Frand ¢
XXIII) (5- Benzyl oxy-4'-chl or o- blphenyl 3-yl)-acetic
acid; XXV
and/ér a &EdNekRATHIE0P: benzyl oxy- bi phenyl - 3-yl ) -acetic
acid; XXV)
(5- Benzyl oxy-4' - hydr oxy- bi phenyl -3-yl)-ac(--tic acid,
XXVI) (5-Benzyl oxy-4'-isopropoxy-bi phenyl -3-yl)-acetic
Thacdndpourid)ﬁ\z’l:dr)hn@&o— Baimz ] wkyredi ASX; & hhdiBs;omBIRBNRNW s-dhd R

all béé/e)Bthe %%Fi}nng g&’ined iInOCIXiXV LII 1)

SOPVOPOXV bi phenyl - 3-y1)-acetic acid;
andid ﬁd{%ﬁ%@pﬁ%{&fy - met hoxy- bi phenyl - 3-yl ) -acetic
aci d; .

(5- Benzyl oxy- 2' - net hoxy- bi phenyl - 3-yl ) -acetic acid;
XXXI') (5-Benzyl oxy-2'-net hyl - bi phenyl -3-yl)-acetic

A &ﬁ'x‘lﬂ)und &@&dlh%to clalm 1 selected from the group consisting of
(5-Benzyl oxy nmet hyl - bi phenyl - 3-yl)-acetic acid; 15

I IHldro-benzylox -A4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;
)[%vBenzyl oxyy 3 y-)t rifluor orretﬁ pbl pyhen})llé| 3-yl)-acetic
IT) §8(4LIsopropx- Nénzyloxy) 4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;

5- Benzyl oxy- 2" -fl uoro- bi phenyl -3-yl)-acetic acid;

HPPEXYYifl(5roBe tny-5 - triifl udreinkHyl -bephdowsh) -b3phehy - g Htdcetic acid;
acid; XXXVI) (5-Benzyl oxy-3'-fluoro-biphenyl-3

IV} pHE-Istethhhasufonyd; ben@dddy) 4 '-trifluoromethyl-biphenyl-3-yl]-acetic acid;
(5- Benzyl oxy-3' - chl or o- bi phenyl -3-yl)-acetic acid; 20

V) I(SQK\Yk:loﬂq):xylmethoxy 4'-trifluoromethyl-biphenyl-3-yl)-acetic acid,;

(5-Benzyl oxy-3' -trifl uoronet hoxy- bi phenyl -3-yl)-acetic
VIhC| d: {5 nyrohdlne 1-sulfonyl)-benzyloxy]-4'-trifluoromethyl-biphenyl-3-yl}-
ace%c{aélci,df (Pyrrolidine-I-sul fonyl)-benzyl oxy]-4'-trifluo

ronmet hyl - bi phenyl - 3- yl }-pentanoi c acid; XL)
Vxﬁ(s@e@ﬁbg%myﬁﬂe?awé{ceﬁc at:fd I uor oret hyl - bi phenyl - 3-
- pent anoi ¢ aci d; LI) [5
VIHI ﬁ(Qﬂeamomm'&ﬁ@wbnﬁthyﬂibiﬁﬂem DBt punkanbicrlReny| -
-yl] -acetic acid; 25 X
IX%(S Mymymgtdiemmw;lﬁhentyt-sfylpm@lmwI - bi phenyl - 3-yl

-acetic aci

X) PeBdrizy My Hirtri fluwooarhyl diyhangt-Bopry peetic-acid; f | uor omet hyl -
bi phenyl -3-yl]- acetic acid; XLIV)

XIJ G-Bamloméhs'dzlmwummmmyyl-mphmylﬂ yidraoetetacid; - bi pheny
| -3-yl]-acetic acid;

XID (5 —Benzyloxy-3’,4'-dichloro-bipheny1-3-yl)-acetic acid;

XIIT) (5-Benzyloxy-4'-triﬂuoromethoxy-biphenyi—3-yl)-acetic acid;
XIV) (5-Benzyloxy-3'-meth oxy-biphenyl-3-yl)-acetic acid;

XV) (5-Benzyloxy-3'-carbarmoyl-biphenyl-3-yl)-acetic acid;

XVI) (5-Benzyloxy-3'-hydroxy-biphenyl-3-yl)-acetic acid;

XVII) (5-Benzyloxy-4'-methanesulfonyl-biphenyl-3-yl)-acetic acid;
XXII) (5-Benzyloxy-4'-sulfamoyl-biphenyl-3-yl)-acetic acid
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XLV) [5

- ( Tetrahydr o- pyran-4-yl net hoxy)-4'-trifluoronethyl-bip
whewgl4354yl] -acetic 30 acid; W 2006/ 045554PCT/EP2005/011349

PCT/ EP2005/ 011349 51 XLVI 0

é{ (4- D et hyl sul f anoyl - benzyl ox}xlit)ﬁ "-trifluoronethyl -
XBDphenpenzglopyt4' 4 flaeriomethytbiphetVp +y)l)-propionic acid;

XJ_(Z%—&%—;&;H%@%%}:— %ng?tﬁ}tlrﬂlf)ﬂe%%-gH?f)—@lne&yﬁ’-%%ﬁfémg 'agild],

XED[14¢5% Bngrmdymefiﬂumameﬂnybypmmfy+>d)eyyc14pmpmefcammmacid

X%ﬂy(sl'g %y?%%g'o%;etﬁl’%? bé’l%%ﬁ%e't )Taﬁ Cclélt%ﬁ]t v x%)enzyl oxy) - bi
X?Q?)rkyr’ Belficky ?‘%‘110 E%f’ég/tl G4l G%Cr%‘%r%?lﬁyl _benzyl oxy) - bi
}(%Eﬁgﬁenget:t% a%né%gtdpe?ltz )‘?S%fb%ap %ﬁ% ][) %(feg) cgﬁlfl 3-yl)-acet

XX§) g BtAdokbiydoly-bipheny)-Sybacgticacidy | bip

XROMY(5-Be iokzms%k 26Ibgbhenyl3-41)- d
gm(/d4 Dlnr%t hg/fl car Eadrirjtc))y? g)eﬁrzl%/‘1 o%)) acetl-ctarcllf’l uor onet hyl -

Vﬂ?iﬁ- enByloty)- 3'353-%1'&ﬂ1$‘or0%ﬁ5h€nyl|—3 —acetic acid; _
5 Met hyl car armyl benzyl oxy)-4"-trifl uor onet hyl - bi

XKW‘HI'B)/ 5-BendlyloxgC3'@dopeopok p-bashetly1-3-YN )-acetic acid;
{5-[4-(Pyrroli d| ne- | -carbonyl{ benzyl oxy] - 4" -trifluoro

XHBONBHBdaizplogpydl-nitlyd y-biplediy 1-8-yleacletid adid;

{5-[4- (Morpholine-4-sul fonyl)-benzyl oxy]-4"-trifluorom
XXKhyi-Bonpheny?'-1iBethb¥y-biphertyil S-wg-adeti2@cidy | )

[5-(4-Trifluoronmet hoxy-benzyl oxy)-4'-trifluoronethyl-b
XXEhe@yBengylpky-2aoethyd-biphenyl-3yWackkic acid;

5-I§2 Chl or o- benzyl oxy)-4'-trifluoronet hyl -bi phenyl -3

Xk?ill (5-Benzylexyadrmethyl-bigherfyd-3-yIpacehi¢ a¢id; benzyl oxy)

-4' -trifluoronethyl -bi phen -acetic acid LX)

XXEIINONBery| oxwe%ﬁryﬂwymﬁwyf/bmhﬁmdo%m%b@mm@xdpheny|
X&%{%) ¢ ac%l:}’fgzig’c?h(%IW?QSP!PB@%Yé#eYIWFeEP Bfidhy| - 3-yl ) - pent -
Xﬁ&%(é@@am 3}% . '@YE(@bewﬁ %uY)l? -8fgtiR$Fidbi pheny! -

XX&IV)I) &e&énazr}l, oxXy- ?—%uoro-blphenylé -yD)-acetic acid;

XXXVII) (5-Benzyloxy-3'-chloro-biphenyl-3-yl)-acetic acid;

XXXVIID) (5-Benzyloxy-3'-trifluoromethoxy-biphenyl-3-yl)-acetic acid;

XXXIX) 2-{5-[4-(Pyrrolidine-1-sulfonyl)-benzyl oxy]-4'-trifluoromethyl-biphenyl-3-
yl}-pentanoic acid;

XL) 2-(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;
XLI) [5-(4-Chloro-benzyloxy)-4'-trifluoromethyl-bi phenyl-3-yl]-acetic acid;
XLII) (5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid;
XLIID)  [5-(5-Methyl-isoxazol-3-ylmethoxy)-4'-trifluoromethyl-biphenyl-3-yl}-

acetic acid;
XLIV) [5-(3,5-Dichloro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;

XLV) [5-(Tetrahydro-pyran-4-ylmethoxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic

acid;
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LXIT1)
(S)-2-(5-Cycl opropyl net hoxy-4'-trifl uoronethyl -bi pheny
WO 2@6p4Pps5pent anoi ¢ acid; LXI V) PCT/EP2005/011349

(R) - 2-(5-Benzyl oxy-4'-trifSuor onet hyl - bi phenyl -3-yl)-p
entanoi c acid; 30 LXM%

XLYB) - [3-(@sDBerthylsdfarmnayl-berizylaxyd dhtifhydromethnebipheradpryll-pe etic

aci€ntanoic acid; and/or a salt or ester thereof. WO
2006/ 045554 PCT/ EP2005/ 011349 52 7. A conpound

XL‘@H?P&Y @li-PHerdy?- e?r[bY{LgPM' GRS mbttyI-PpHeRy1-3Sf-RSti@acid;

medi canent . a conpound according to any of

XLvh@I rrs{s’L[A gl\/férﬁ}ib!hnfehaf—cwb%ﬁ?nﬂiehﬁﬂo@g éﬂ—trlﬁucﬁﬁﬂieﬂ@mﬁﬂleny] 3-

1 for.th | ation of 7-secretase
Y}'éﬁﬁﬁéﬁﬁh according to any of clains 1 to 6 for t he

epar nt for,the treatnen .
XUE Bas 1B aufh St i B beras0 g oy SR G Phgaih 3)-ac <tic
acidpr oduction. 10 10. Use of a conpound according to any
of clainmse | to 6 for the preparation of a nedi canent
L) [#eTriflieomednife@ttridiuotbmhtiyinbeszydoxs déghenglt3-yH-acetic acid;
phar maceuti cal conposition conprising a conpound
LD éi:Bber@ith)@omM anjluotomediyhrbiphenpl-3-yh-Betimacidini xt ur e
with an inert carrier. 12, Method for the preparation
LII)oH‘5 d eaéhﬁbgmyr%%ﬂlmeﬁyxaw -giflygramgihytbiphensy]-3piapetic acid;
nmet hod conprises the steps of coupling an optionally
protected phenyl acetic acid derivative, optionally

Lingai gs- (4"—@1ﬁﬁ%ﬂiy\Y@Trba\fﬁ0?E‘bélﬁny@‘)—ﬂcirﬁﬁlordm&th?/laﬁphenyl 3-yl}-ac etic
aCldfzi\ppr opriate aromatic conmpound and optiona ur t her

uncti onal i satl on and deprotection of the

L)oo BB A R O PP B iop PR B Dl e etic

acnd;l phenyl ~conmpound with an appropriate halide or
-halide to result a conmpound according to 25 claim
LV)l witeldeRyreaidingalsicadmaybfberzylore]-# striflupremetind bipheny43-3/1} -
acetieidi@d for the preparation of a conpound according to
any of claims 1 to 6, which nethod conprises the

LVEt ep@ et ?M@x&bﬂ%bhﬁbg4ﬂslﬂfb%5}wbe@&?lok‘§] Q’Cthﬂugﬂﬁéﬂi’}llﬁiﬁlenyl 3-wl}-
0 naI y Said derivative being protected, with
ace % HtGpriate aromatic conmpound and

LVII) [5-(4-Trifluoromethoxy-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-ac etic
acid;

LVTII) [5-(2-Chloro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;

LIX) [5-(3-Chloro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;

LX) [5-(4-Methyl-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid;

LXT) 2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pent-4-enoic acid;

LXII) (R)-2-(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;

LXII)  (S)-2-(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic
acid;

LXIV) (R)-2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;
LXV) (S)-2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;

and/or a salt or ester thereof,
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10.

11.

12,

13.

14.

30 optional further functionalisation and deprotection
of the thus-obtained bi phenyl conpound. WO

wWQe6HE4s5654 PCT/ EP2005/ 011349 53 15. Met hod BCT/BPIOFIQL1349
to claim14 further conpri$2ng the step reacting the
bi phenyl conpound with an appropriate halide or
di-halide to result a conpound according to claim1,
wherein at | east one of Rl, R2 is other than H 5 16.

A cpppRbed mordlngtwpé:cbﬂml &7 6 domusgiag ampsticassmbr i si ng
the steps of. a) preparing a conpound according to
claim1; and b) fornulation of a nedi canent contai ni ng

d conpo 7. A nmethod . of tre a mamal or
Usq%J@ .aswrémggoé@epétc s 1 vmlﬁc% ﬂ@tmwwno
medicapéntFesthadnoduilaioardf pgdegetas. d nammal a conpound

according to any of clains I to 6. 18. A nethod of

treating in a mammual a di sease associated with an
el evated | evel of A1342-production, which nethod
Usecaipednssinddwtarilsigao kmg af @lamisd townioathegpréfaratoompaiand

me({ﬁr ea%rﬂ'f&gt}&lteq%egﬂﬁfen?fof £ %lque &ssb&a@d VJI%I fel@@v\%&? %Vglf(%

el mer I'sease I'n
PK@@Mﬁmlses adm nistering to said nannal a conpound
according to any of clains 1 to 6.

Use of a compound according to any of claims 1 to 6 for the preparation of a

medicament for the treatment of Alzh eimer’s disease.

A pharmaceutical composition comprising a compound according to any of claims 1 to

6 in admixture with an inert carrier.

Method for the preparation of a comp ound according any of claims 1 to 6, which
method comprises the steps of

coupling an optionally protected phervyl acetic acid derivative, optionally said
derivative being protected, with an appropriate aromatic compound and optional
further functionalisation and deprotection of the thus-obtained biphenyl compound.

Method according to claim 12 further comprising the step reacting the biphenyl
compound with an appropriate halide or di-halide to result a compound according to
claim 1, wherein at least one of R;, R is other than H.

Method for the preparation of a compound according to any of claims 1 to 6,

which method comprises the steps of coupling a phenyl acetic acid derivative,
optionally said derivative being protected, with an appropriate aromatic compound and
optional further functionalisation and deprotection of the thus-obtained biphenyl

compound.
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15. Method according to claim 14 further comprising the step

reacting the biphenyl compound with an appropriate halide or di-halide to result a

compound according to claim 1, wherein at least one of Rj, Ry is other than H.

16. 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.

17. A method of treating a mammal for the modulation of y-secretase, which method
comprises administering to said mammal a compound according to any of claims X to
6.

18. A method of treating in a mammal a disease associated with an elevated level of
AB42-production, which method comprises administering to said mammal a

compound according to any of claims 1 to 6.

19. A method of treating Alzheimer’s disease in a mammal, which method comprises

administering to said mammal a compound according to any of claims 1 to 6.



