WO 2006/045554 PCFIEP20051011349 (Biphenyl) carboxylic acids and

- derivatives thereof The present invention relates to compounds having the
general formula (1) with the definitions of A, X, Ri-R6 given below, and/or
a salt or ester thereof. Furthermore, the invention relates to the use of said
compounds for the treatment of Alzheimer's disease and their use for the

Wecdeta i of 7-secretase activity. Alzheimer's disease is teeTmrstosniiss
common form of age-related neurodegenerative illness. It is primarily, but
not exclusively, associated with aging and presents clinically not only by
progressive loss of memory, cognition, reasoning and judgement, but also
by emotional instability and gradually leads to profound mental
deterioration & eqrieadinfsipandcieticati resitrares of
Alzheimer's disease are the presence of neurofibrillary tangles and
amyloid plaques in the brain, which are also thought to play a central role

Thin ﬁfﬁ@atw&ﬁfemwaﬁq&?nﬁhﬁ%%f@w%%&mlx&g&Qs@fm the
eptides for cleav rodycts of the amyloid precursor protein
defRB R gfgage’ae[rgﬁ%% 844 %ﬁh@ﬁ%ﬁ@%ﬁﬁﬁgﬁ%’ thas only been the
FuHENGEROT KON AP UNGSCS, AP RIPGERSEE I fWa Steps; 2 first ste
catalyzed by 13-secretase) gR/eserige t(cgpa secgg%%wﬁl(e&f)t%g%ahﬁd&a%%m& of
Rime anessen g ol wssdnadhn rogolasienadlystratetferatityigpcond
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 isQform,.A1342, is selectively ingreased in, patients carrying_ certain
A L i SO REI e P PR R e

: t ' -0 familj imer's disease. 2
e AV IS DR Sty ot onty
by BEBSERYION of mamesth it assonirgard duiersnenh &l else taewinsional
inspaiSRES ebASe-A6EN{Y-6a RGN BRASCHRARIAR816R SRaligylar protein, but

is in fact associated with an assembly of different proteins _

- The defining pathological. hallmarks of Alzheimer's disease are the presence of
neurofibriliary tangles and amyloid plagues in the brain, which are also thought to play a
central rols in the pathogenesis of the disease.

These plaques mainly consist of peptides formed as cleavage products of the amyloid
- precursor protein (APP), & 695 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 ﬁ-séeretage) gives rise to & 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, AB42, is selectively increased in patients carrying
certain mutations in a particular protein (presenilin), and these mutations have been
correlated with early-onset familial Alrzheimer's disease.
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comprising Aphl, Nicastrin, Presenilin and Pen-2 (reviewed by De

Strooper (2003) Neuron 38, 9) Thus, although the molecular mechanism

of the 2nd cleavage-step has remained elusive 10 until present, the

y-secretase-complex has become one of the prime targets in the search

for compounds for the treatment of Alzheimer's disease. Other hints in the
ThesdarshAdk B oise breetade his camre frotre ethidemiologidafistaflids, aathogenesis of
AlzixampleReing the finding that the uptake of certain non-steroidal

anti-inflammatory drugs 15 ("NSAIDs") seems to correlate with a reduced

risk of developing Alzheimer's disease (Akiyama et al (2000) Neurobiol.

Aging 21, 383; McGeer et al (1996) Neurology 47, 425; Rogers et al
It hes 9uny Nesapslsqsiar®, TBOShA MtheripiasalagDiR) NEMIdy Euribogao a single
partiot@wapi-efeal, (1997 )sNBURIagYA8:16240; ivVeld efsadBPNeifferial. proteins

comBI 1% %9”1\@ E}ﬂ?egr this:finding Was Fecenth SURPAIESDY 1 ooner (2003)

loC aI studies In WhIC an eﬁect of certain NSAIDs on y-seeretase
Neuﬁ?&@gh%n (Weggen et al (2001) Nature 414, 6860, 212; Morihara et al
(2002) J. Neurochem. 4, 1.009; Eriksen (2003) J. Clin. Invest. 112 , 440).
A development of further compounds showing a similar effect has been

Thug‘aﬁﬁﬁgﬁgﬁ %f%c%’c@é'@ﬂ@é}lﬁaﬁfsﬁp@?%Q@W%l@{i\tﬁgef@@lﬁ%lﬁ?emamed eluswe

ech anism of the tclescrlbe Thus ther tﬁ]a stron netedll‘%e earch for
unti | SR ETAS T TREES RS R exsecreetg:z:]é1 SRR} HSREny opgﬁlﬁ §new’
compoendiefcherecaiapnioht'drmEnimeissaidease. 30 The object of
embodiments of the present invention may be to provide such
compounds. In a first aspect, there is provided a compound having the

Othé}eﬂﬁ{t@' IR”EHQ'%e%l)c‘ﬁ’?o?%%@/&4@%41&@@%095(9%ﬁé&%ﬁé@aﬁ@tudm, an

wherein 5 selected from the H
exa@gﬁsmtgpgmg hat P;l%y&%%ﬂ |c ?f%@@’r&&f a ant; -inflammatory drugs

(“NSAIDs™) seems to correlate with a reduced risk of deveiopmg Alzheimer's disease
(Akivama et al (2000) Neurobiol. Aging 21, 383; McGeer et al (1996) Neurology 47, 425;
Rogers et al (1993) Neurology 43, 1609; Anthony et al (2004) Neurology 54, 2066;
Stewart et al (1997) Neurology 48, 626; In't Veld et al (1999) Neurobiol. Aging 19, 607).

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 activity

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

In a first aspect, there is provided a compound having the general formula (I}
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Xis a linear C I-C4 alkylene group which is optionally substituted with one
or more substituents from the group F, CI, Br, | and CI-C4 alkyl groups
optionally substituted with one or more F, Cl, Br, F; Rl and R2 are, '
independently of each other, selected from the group cmnsisting of H;
alkyl 10 selected from the group CH3, C2Hs, i-C3117, n-C3H7, i-C4H9,
WOCAH40456¢-C4AH9, tert-C4H9; alkenyl selected from C2H3cirEBHI6s/011348
n- -C3H5, n-C4H7, i-C4H7, sec- C41]§7 or R, and R2 bemg part ofarlng

| B8, R4, R5 and R6 are independently selected
gting ofH; F; CI; Br; I; CN; OH; C(O)N(R7Rs);

(R7)C(O)OP.; OC(O)N(R7Rs); C(O)RY;
substituted and_-28af)substituted CI-C4-alkyl and substituted and
unsubstituted Cf? 4-alkoxy, and wherein the substituents of both groups
CI-C4-alkyl and CI-C4-alkoxy are selected from F, Cl, Br, I, CF3; R7, Rs,
R8a are independently selected from the group consisting of H;
whdEditc4-alkyl; 25 heterocyclyl; and C3_7 cycloalkyl, wherein C-C4-alkyl,
heterocyclyl; and C3_7 cycloalkyl are optionally substituted with one or
more substituents independently selected from the group consisting of F,

A e R T D o B

X idm hnkair € 2 peikyyithe rerdapudidd %ﬁtbﬁtﬂ@@hﬂsﬁﬁlﬁ@%ﬁ&ﬁfe @?fﬁlﬁ@

substhaMasTab i rations! ppedicamant
one3615 %%E?gﬁ &%ﬁ%%rth aspect, ther!e is prowdeEJ’ppthe u%%@g c%k%tﬁ)lctﬁjd
efinéd dbovve’for the

- Ry and R are, independently of each other, selected from the group cornsisting of H; alkyl

selected from the group CH,, CoHs, i-C3Hy, n-CaHy, 1-Cyls, -Cytly, sec-CqHo, tert-CyHy:
alkenyl selected from CoHs, i-C3H, n-CaHs, n-CoHy, i-Calhy, seo-CaHyz or Ry and R, being
part of a ring, either saturated or unsaturated, having 3 to 6 C-atomas, and which may
containt in the ring one or more heteroatoms from the group N, S or O, and which
heteroatom may be identical or different if more than one heteroatom is present;

Rs, R,; Rs and R are independently selected from the group consisting of H;F;CL,Br L
CN; OH, CONRRe); S(OpRs; SONRRs); S(ONRRe); N®R7)S(O)Rs:
NR)SORs;  S(O)R7;  NR7S(O}NRRs); SRy, NRRg); NR:IC(ORg:
NERDC(ONRsRes); NR)NCO)ORg; OCONRARg; CO)Ry;  substitated and
unsubstituted C;-Cy-alkyl and substituted and unsubstituted C1-Cy-alkoxy, and wherein the
substituents of both groups C;-Ce-alkyl and Ci-Cyalkoxy are selected from F, CL Br, I,
CF3; -

Ry, Rg, Ry, are independently selected from the group consisting of H; C;-Cyalkyl;
heterocyclyl; and Cs.; cycloalkyl, wherein Ci-Cy-alkyl; heterocyclyl; and Cay cycloalkyl
are optionally substituted with one or more substituents independentiy selected from the
group consisting of F, Cl, Br, I and CFy;

and/or a salt or ester thereof.



preparation of a medicament for the treatment of a disease associated

with an elevated level of AB42-production. In a fifth aspect, there is

provided the use of a compound as defined above for the preparation of a
medicament for the treatment of Alzheimer's disease. In a sixth aspect,

there is provided a pharmaceutical composition comprising a compound

as defined above in admixture with an inert carrier. In a seventh aspect,

there is provided a component as defingd above, in the form of a
pharmaceutically acceptable ester. In an eighth aspect, there is provided a
method for the preparation of-a compound as defined above, which

mBtH dCOMpARES HESeps BIRCBIPIIAG AtAYR oXy SHERTHaBRRE deiduse a5 2
dEPRUTRB Bptionally said derivative being protected, with a benzyl halide
using an inorganic base, converting the resultant alcohol to a triflate and
thenxcduplingpthe thflates forevbledothacid whdersheaarietie sanadSalnuki for the
coupling. an lonal Cli QN protection of the
thﬂlﬂﬁ!é%%éﬁ%e()% %%?%é%%%%r%%&%%%gﬁ?fﬁ%ﬁ%%gg}% \ere is provided a
method for the preparation of a compound as defined above, which

methogheempsises thesteRsRidigatinga dibromeibderabandanrdWihva for the
benzyl alcohal in the presence of an alkali metal hydride, treating the

prACRRIATh A IOl Al TRAMAT Y BrelEREe S AR Bk i rttafevated
hyievidefanitt 2-pnetadthalide, further treating in an acidic solvent and

coupling the resulting benzyloxy-bromophenylacetic acid 3b ester to a
boronic acid under the conditions of a Suzuki coupling and optional further

fURCHOHHISapRsh dhrradlEpromsidfdnter e us-eranied sipHeliggd above for the
CORPAYNGn b AdRaikASRER) theneasmprovidedirimatiacddas.the

preparation of a medicament comprising the steps of: a) preparing a
compound according to claim 1; and b) formulation of a medicament
cdntakmitigaspid: chrmp ouprdy M 200610458 4] RGANERRO0SIO A S48 a 4 ohlpeund

TR0 FHRFYBNGR AS RGN G IR ARHAGS Both part and full substitution.

Substituents

In a seventh aspect, there is provided a component as defined above, in the form of a

pharmaceutically acceptable ester.

In an eighth aspect, there is provided a method for the preparation of a compound as
defined above, which method comprises the steps of coupling a dihvdroxyphenylacetic
acid derivative, optionally said derivative being protected, with a benzyl halide using an
" inorganic base, converting the resultant alcohol to a triflate and then coupling the triflate
to & boron acid under the varieties of a Suzuki coupling, and optional further

functionalisation and deprotection of the thus-obtained biphenyl compound.

In a ninth aspect, there is provided a method for the preparation of a compound as
defined above, which method comprises the steps of treating a dibromofluorobenzene
with a benzy! alcohol in the presence of an alkali metal hydride, treating the product with a
malonic acid derivative in the presence of an alkali metal hydride and a metal halide, further
treating in an acidic solvent and coupling the resulting benzyloxy-bromophenylacetic acid



can be either saturated or unsaturated. 5 Esters are those according to
formula (1) in which H of the carboxyl group is replaced by an organic

residue Rya. Suitable organic residues are known to a person skilled in

the art. Preferred R-1. include the following: An unsubstituted or at least
monosubstituted alkyl, preferably a C1-C10 alkyl, an alkenyl, io

Preferably C2-C10-alkenyl, an alkynyl, preferably C3-Cio-alkynyl, and an
unsubstituted or at least monosubstituted, saturated or unsaturated,
non-aromatic or aromatic ring having 3 to 6 C-atoms, and which may

contain in the ring one or more heteroatonas from the group N, S or O,
angkavhich heterioaiorh imndy e idemticatsondffStenkif cmgiérghami aspgional further
he{RaRiamRas IR _oéeﬂg;%myw@&&aﬁm@ﬁ&%&ﬁmahe group
consisting of halogen, alkyl, is alkenyl, alkynyl, N, S, 0, carboxyl,

sulphonyl, and the like and which can be further substituted. Examples for
current aromatic groups include aryl groups, for example phenyl groups,

arll hERHOAMFEOIRS, WHIER M At HBRer &g RAGParRHAY 96 @ medicament
substipuitedly phefetablydy dhepr@@isupstittente giveacatroveg Thekerm §: and b}
"Chrfnfratorl orefeisii.metbybrethxRoRYhis@saropyl, n-butyl, iso-butyl
and tert. -butyl. 25 "C3-7 cycioalyl" or "C3.7 cycloalkyl ring" means a

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

30 that may contain up to the maximum number of double bonds

(aromatic or non-aromatic ring which is fiilly, partially or un-saturated)
wherein at least one carbon atom up to 4 carbon atoms are replaced by a
heteroatom selected from the group consisting of sulfur (including -S(O)-,
-S(0)2-), 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 WO 2006/045554 PCT/EP2005/011349 5
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heterocycle include but are not restricted to furan, thiophene, pyrrole,
pyrroline,.imidazole, imidazoline, pyrazole, pyrazoline, oxazole,
oxazoline, isoxazole, isoxazoline, thiazole, thiazoline, isothiazole,
isothiazoline, thiadiazole, thiadiazoline, tetrahydrofyran,
tetrahydrothiophene, pyrrolidine, imidazolidine, pyrazolidine, oxazolidine,
Yeoxesolicime, 5 thiazolidine, isothiazolidine, thiadiazolidine  x=tdfobass/o 11340
pyran, dihydropyran, tetrahydropyrdn, imidazolidine, pyridine, pyridazine,
pyrazine, pyrimidine, piperazrne, piperidine, morpholine, tetrazole,
triazole, triazolidine, tetrazolidine, azepine or homopiperazine.

Thé gieredytinicdreanssadseerzelitingeibihpsefesrichamipsiraaiys, $08stituents

anBveptionselates 10,4 compoiind having the general formula (1) wherein A;
X; Rl and R2; and R3, R4, R5 and R6 independently of each other have

the following meanings: A is phenyl: cyclopropyl; cyclohexyl; or a
6 mempbered aromatic heteroc cIe X.is a which is optlonally
SR E0Ra 7 P PR o T HoTh e o OB Brp e
an @m@ma@kwlgr%up%mémaw;@e@g@mewmmﬁ@ & Aripveqn. Gl if the art
PrefnchORRighdRhbéligwinpr Rl being H and R2 being CH3, C2H5, C3H7

or C4H9 or isomers thereof: or R, and R2 being CH3 or RI, R2 jointly
form together with the carbon atom to which thc. are attached a

Aﬂ%&eﬁw& H{:'Qt %ﬂ%&%ﬁbﬁﬁéﬂ dpﬁe%e?g ﬂd eﬂﬂgfzssﬁ%&%ﬂ

S|st|n of kyl or
e ME B '?@?cti es%éﬁ%) o Jhigpsfituted or
HRSGRERRS RErSETOMieIA ATE @i fings baving 3
to efbodimentsylifds magrcontaie préiemmg el btheggedupsoatodpR randtharoup
N, 88 andRauith ﬁé&%ﬁ@b&%@% m@nmma@ﬁmgﬁﬂefﬂ{éﬂ 3nd 1leiSoatom

is p'i%%&pé% a%?r's@ 182 AR RS Bpphen F@ggde”t%kyl
d/8

\ﬂlln mea |ngs
phor the like and Whlch can be further

substlmted.

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

- The term “C;-Cy-alky!l” refers to methyl, ethyl, n-propyl, iso-propyl, n-butyl, isc-butyl and

tert.-butyl.

*Cs.g cycloalkyl" or "Ciq cycloa}kyi ring" means a cyclic alkyl chain having 3 - 7 carbon
atoins, e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl
Bach hydrogen of a cycloalkyl catbon may be replaced by a substituent.

"Heterocyclyl" or "heterocycle” means a cyciopentane, cyclohexane or cycioheptane 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 carboon atom up to 4
carbon atoms are replaced by 2 heteroatom selected from the group comsisting of sulfur
(including -8(0)-, -S(O%-), oxygen and nitrogen (including =1N(0}-) 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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Rl and R2 being H; or RI being H and R2 being CH3, C2H5, C3H7 or
C4149 ,or isomers thereof; or R, and R2 being CH3 or RI, R2 jointly form
together with the carbon atom to which they are attached a cyclopropyl
ring, and/or WO 2006/045554 PCT/EP2005/011349 6 R3, R4, R5 and R6
are independently selected from the group consisting of H, OH, CH3,
VOCHEIET3, OCF3, C(O)NHz, S(0)2-CT-C4-alkyl, S(O)2-R&iemzpen1 e
and Cl; and/or a salt or ester theredf. 5 Within this group of embodiments,

hete%b%r&é’%ﬁl&r&@ teleiserdplthe %Q%Qﬁlﬁbﬁﬁeﬁét HELIR 2720613 iR tiBae,

% 6 have e meanfn s defin d beforehand. In an even mor

pre rref em%odr?#éaﬁ? the Invention rezm%?esfefo1(S:c(})xr%?53031jn1 S <Eiected ﬁ%ar‘ﬁo
“itfe groipeeohsistipBEpfioe.  thiadiazole, tiaadiazoline,  tetrahydrofuran,

W@m@m@@g@-ﬁﬂd&dﬁmﬁyPmmmwmm&@piidim
thiabEnksOpieFHitenamaXy idatifusiomethy kaiphesy |- 3pylaceticiasigiol Pran,
teﬂ%ﬂéﬂ%ﬂﬁoﬁﬁm%t'gyﬁme%@%g'%ﬂgh‘i%ﬁ&@cﬁ&mme
Pip ’Mgf% nesu nZyI }F-tl’l uoromgﬁﬁyltﬁhﬁﬁmﬁ - -’yl]a?i%%'f?g o
homaera@rﬂ%%“éﬁﬂ% %ﬁ[nﬁ?ﬂ%’é@sﬂ agtRdRSMethyl-biphenyl-3 yl)-ac(-tic

acid; VI) {5-[4-(Pyrrofidine
I-sulfonyl)-benzyloxyl-4'-trifluoror:methyl-biphenyl-3-yl}-acetic acid; VII)
In pfErdBed 2yibxgihiphe thd-Bwhtaectityasid; 2Q0MHdund having the general formula
(1) vhikri ﬁ%zﬁll%yaﬂdtﬂﬂ%@ﬁ% /I foipReny|- 3l pRBRYIE A oBdr have the
u{% Benzyloxy-3',5'-dichloro-biphenyl-3-yl)-acetic acid; X)

gr?’z" oxV A -trifluoromethyl-biphenyl-3-yl)-acetic acid; XI)

A isEhBenzylosyren-bisktitiiar emeshyl-bibbeavrsindt)caraticaeis. XII)
(5-Benzyloxy-3',4'-dichloro-biphenyl-3-yl)-acetic acid; 25 Xirl)

Xis@(ih mwwh&h#ﬁmﬁawmﬁm‘emﬁh DA CEBOR WeRitoay from the
eroubHBEN Byldand it il diphe opdnd)incdiitiatid with one or more F, Cl, Br,

§; and/or

R; and R being H; or Ry being H and Ry being CHj, CH;s, CsHy or C4Ho or isomers
thereof: or R; und Ra being CH; or Ry, Ry jointly form together with the carbon atom to
which they are attached a cyclopropyl ring; and/or

R3, Rs. Rsand R, are independently selected from the group consisting c_)f H; OH; C-Cy-
alkyl or C1-Cd-ulkoxy, substituted partly or fully by F, Cl, Br, I, C{OYWNH;, $(0)-C;-Co-
alkyl, S{O)-lieterocyclyl;

andfor a salt or ester thersof,

Within this group of embodiments, it is even more preferred if all the groveps A; X5 R, and
Ry and R;, Ry, Rs and R have the meanings defined beforehand.

It 1s more preferred if A; X; R and Ry; and Ry, Ry, Rs_ and R; independently of each other
have the following meanings: .

Alis phényl; and/or
X is CH; or CHCHj; and/or

R, and Ry, being H; or Ry being H and Ry being CHs, CoHs, G3Hy or CaHy or isomers
thereof; or R; and Ry being CH; or Ry, Ry jointly form together with the carbon atom to
which they are attached & cyclopropy! ring; and/or
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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; 30 X)MID
(5-Benzyloxy-4'-suifamoyl-biphenyl-3-yl)-acetic acid; WO 2006/045554
PCT/EP2005/011349 7)IX)

VA 3 ¥Exy-4 - trifluoromethyl- biphenyl-3-yl)-propionic aditf
2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-2-methyl-propionic acid,;
Rz, XXRs and R are mdependently selected from the group consisting of H, OH, CHa,

G05/011349

'océa,(éﬁe@éﬁ%gf)e‘ ugEsmelbyl-aRGE b3 Hisuloprapangsaroxylic

acid; XXII) (5 nzyloxy 0 quoro blphenyl -3-yl)-acetic aC|d 5 3XI1)
(5-Benzyloxy-4'-chloro-biphenyl-3-yt)-acetic acid; XXIV)
4' Ace Iamln 5-benzyloxy-biphenyl-3-yl)-acetic acid; XXV)
an -?‘fyagoxy -biphenyl-3-yl)-acetic acid; XXVI)
(5 Benzyloxy -4'-isopropoxy-biphenyl-3-yl)-acetic acid; =1)
(5-Benzyloxy-3',5'-difluoro-biphenyl-3-yl)-acetic acid; 10 XXV1Il)
Wit Besenpax pi3nibopropixyt bigvenyhory Prefeatié doidk thogidnps A; X Ry and
Ro; 4bdBgRy| @x\yed-Rogihexy- bipheings Jethat bbbk IXXX)
(5-Benzyloxy-2'-methoxy biphenyl-3-yl)-acetic acid;
303(1)(5- Benzyloxy -2'-methyl- biphenyl -3- yI) -acetic acid; XXXII)

In e%ﬁ%&!‘g t@ﬂxﬁﬁ@ y&% 5@%@5 lt% é\élpo{ﬂgflfelected from

Benzylo -tr| uoromet blpheny acetic aci
e%@‘@é}?ﬁ}ﬁ‘}&g ‘fluoro- blphenyl -3-yl)-acetic acid; XXXV)
(5-Benzyloxy-4'-methyl-biphenyl-3 yl)-acetic acid; XXXVI)
(5-Benzyloxy-3'-fluoro-biphenyl-3-yl)-acetic acid; XXXVII)
1y {smmwmﬂmwmpmmm}ma@@ -RONXACI)

m [é :‘%{1‘5 |9|§/¥ orﬁaﬂ%%aﬁ%% 3%@%‘? acem%x I:j;)w 3yl}-
) [ﬁ@m&\ﬁgﬂylé ~(4-triflnoromethyl-benzyloxy)-biphenyl-3-yl]-acetic acid;

IV) [544-Methanesulfonyl-benzyloxy)-4 -trifluoromethyl-biph enyl-3-yl]-acefic acid;

V) (5-Cyclohexylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid;

Vi) {5-[4-(Pyrrolidine-1-sulfonyl)-benzyloxyj-4'-riftuorormethyi-biphenyl-3-yl }-acetic
acid;

VII) (5-Benzyloxy-biphenyl-3-yl)-acetic acid;

Vi) 2-(5-Benzyloxy—f-l'—t:iﬂuommetﬁyi-biphenylé~y}}-pentanoic acid;
IX) (5-Benzyloxy-3',5'-dichloro-biphenyl-3-yl)-acetic acid;

X) 5-Benzyloxy-4'-rifluoromethyl-biphenyl-3-yl}-acetic acid;

XT) (5-Benzyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yi)-acetic acid;
XIn (5~Benzy10xy~3‘,4'-dichlor04bipheny1-3-yl}-aceﬁc acid;

paily (5—Benzﬂoxy-4’-triﬁqoroma’thoxy—biphenylé-‘yl)wa;:,etic acid;
XIV) (5-Benzyloxy-3'-methoxy-biphenyl-3-yl)-acetic acid;

XV) (S-Benzyioxy-S’-carbamoyl—biphenyl-B—yl)—aceﬁc acid;

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

XV (5-Benzyloxy-4'-methanesulfonyl-biphenyl-3-yl)-acetic acid;
X (5-Benzyloxy-4'-sulfamoyl-biphenyl-3-ylj-acetic acid;
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XL) 2-(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic
acid; XLI) [5-(4-Chloro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic
acid; 25 XLlII)
(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid; XLIII)

W[éi(c'?a, t_{)I-isoxazol-3-y|methoxy)-4'-trif|uoromethyl-biphepgjféﬂégé%ﬁ%g
acid; XLIV 7

[5-%3,5-Dic ]Z-E%%)é%‘e zgloxgggg r_}if u%gi[ggg}%%-tbi Qg}@/ﬁl—gagl]-acetic acid;
300 B SN P PARS SHEeA Y PR BB S acete
soaf Hd-Blsishliamasbhrnsomiefyibipametisiienssondkagetc

acid; XLVII) [5-(I-Phenyl-ethoxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic
XXIB ¢ BV} y-4'-fluoro-biphenyl-3-yl)-acetic acid;

{5-[4-(Morphoiine-4-carbonyl)-benzyloxy]-4'-trifluoromethyl-biphenyl-3-yl}-
XX1B)dsRmadickydtdoro-biphenyl-3-yl)-acetic acid;

[4'-Trifluoromethyl-5-(3-trifluoromethyl-benzyloxy)-biphenyl-3-yl]-acetic
w(df-ﬁtgetylamino—s—benzylaxy—biphenyl -3-yh-acetic acid;

4'-Trifl [-5-(2-trifl thyl-b loxy)-biphenyl-3-yl]-aceti
XX‘&&% ﬂf%%‘é%ﬁ%@&%}’ -%%Eé%%%%%%%%%p 'Znyllg-slr)]}/acegc :c(::iz ;ICLI )
~(d éah grq- yran-2-yimetoxy. 14 '1ggert9m11§yl-biphenyl-3-yl]-acetic
af}:. ;%to‘ﬁﬁ) ’f%‘a‘t%ﬁgp gr :

W@&@W@@;@%M&Mﬁé&ﬂ%ﬂ@%éeiabenyl-?:-yll-acetic acid;

- soriEd MRRash aroykhenzihond-tiflyoreeibid-biphenyl-3-yl]-acetic

acid; LV)
XXeAA-Frymdiisiré-etuonyidbsariz§tokyiesticftidiromethyl-biphenyl-3-yt}-ac
etic acid; LVI) O ) o
XX3D (- Bonspp peTmeSatrsriyphen A xrraiaamifioromethyl-biphenyl-3-yll-a

tic_2s acid; LVII . .
m%éﬁi%ﬁ%&%ﬂ%%%‘é‘ﬁ?%&%ﬂfﬁ?ﬁﬂ%F'Sf%'ethw-bipheny|-3-y|]-acetic
idz LV [5-(2:Chlore- trifluotomethyl-biphenyl-3-yi]-aceti
oo R e B e biphemyt 31 acetc
sooasiflis B DSy Kiathad:BeRmyrprdalifb.oromathviiphenyl-3-yil-acetic

acid; 20 LXI) Z-(5-Benzyloxy-4'-triluoromethyl-biphenyl-3-yl)-pent-4-eaoic

30a6 (- Blzylory-2'-fluoro-biphenyl-3-yl)-acetic acid;
(R)-2-(5-Cyclopropylmethoxy-4'-ttifluoromethyl-biphenyl-3-yl)-pentanoic

mqs-Benzyloxy—4‘-methyi-biphenyl-»?r-yi}—acetic acid;

XXV (5-Benzyloxy-3'-fluoro-biphenyl-3-yl)-acetic acid;

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

SOOIV (5-Benzyloxy-3'-rifluoromethoxy-biphenyl-3-yl)-acetic acid;

XXXTX)  2-{5-[4-(Pyrrolidine-1-sulfonyl)-benzyloxy}-4'-triflw oromethyi-biphenyl-3-yl}-
pentanoic acid; -

XL) 2-{5-Cyclopropylmethoxy-4"-triflucromethyl-biphenyl-3-y1}-pentancic acid;

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

XLID) (5-Cyclopropylmethoxy-4'-rifluoromethyl-biphenyl-3-yl)-acetic acid;

XLIH) [5-(5-Methyl-isoxazol-3-yimethoxy)-4'-tifluoromethyi-biphenyl-3-yl}-acetic acid;

" XLIV) [5-(3,5-Dichloro-benzyloxy)-4"-triflucromethyl-biphenyl-3-yl}-acetic acid;
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LXIIIN) ‘

. (S)-2-(5-Cyclopropylmethoxy-4'-triftuoromethyl-biphenyl-3-yl)-pentanoic
acid; LXIV) R)-2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-peatanoic
acid; LX-V) (S)-2-(5-Benzylo),-4'-hifluoromethyl-biphenyl-3-yl)-pentanoic
acid; 25 and/or a salt or ester thereof. Some of the compounds of the

wavendrersssand/or salts or esters thereof will exist in differepet/epaosesniizas
stereoisomeric forms. All of these f8rms are subjects of the invention. 30

AR (B ERL A BTG 1 A RCBA e 27

e &
ary-sa € compourrds acco e’mnve

XLVDdsidedbheseinsiinedisi-otiheisifprenisalivsiagd balawis notmaean 46id;

be complete- and limiting. 5 Compounds according to the invention which

XL\dbrtald Sheng-aisrey adidifigmsomsfedrbirbenzbd-2wrdiispeiithe
inventio, . 8.-as their alkali,metal, salts, alkaline.garth metal,salts or
e e e R S

-

ét‘l‘f%d potassium salts, calcium salts, magnesium salts or salts with

XLIRMAGRIAQF HOANC AMINRH SHELA%1. Skl ' %aa?f- 001300 i a;
triethancilamine or amino acids. 10 Compdunds according fo'the invention
L) [Avirdincontaihybrie(brimiiooedoashylgraunyd) i -gjrdapg “Fhiljheczit bed;
rding to the_invention in the form of their

, b d
Lb (gégjﬁg%aﬁ%gﬂé’%ﬁ%ﬁ%ﬁﬁ%ﬁ@%ﬁ@éﬁh@ﬂ@ E%Shples for suitable
LI f5 &agw@.wqﬁ%mg%%fm{ﬂme%9nﬂg@,e&w§%}m&mgﬁ;

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

 LiyfapthBlonsibuonivricit naialin)atitifuvetmetisl hiptaiy i) aetic acid,
e B SELE ARy VLA Y betea i

LV) aCi.Oh-[Iﬂf}ﬁf%ﬁmem%éﬂ%u%@i%ﬁﬂ%ﬁ@&&ﬁ%%ﬁ@&%?i}-acetic

acid;glueonie acid, ascorbic acid, isonieotinic acid, citric acid, adipic ad

LVI} {5-{4~(Morpholine-4-sulfonyl}-benzyioxy]-4'-trifiuoromethyl-biphenyl-3-yl}-acetic
acid;

LVII) [544-Trifluoromethoxy-benzyloxy)-4"-trifluoromethyl-biphenyi-3-yil-acetic acid;
LVIL [3-(2-Chloro-benzyloxy)-4'-triflucromethyl-biphenyl-3-yl J-acetic acid;

LG 54 3-C hloro-benzyloxy)-4'-riffuoromethyi-biphenyl-3-yl}-acetic acid;

LX) [S«{+t-Methyl-benzyloxy)-4"trifluoromethyl-biphenyl-3-ylj-acetic acid;

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

LXTY) (R)-2-(5-Cyclopropylmethoxy-4-irifluoromethyl-biphenyl -3-yI)-pentancic acid;
LX) (S)-2-(3-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;
LXIV) R)-2-(5-Benzyloxy-4'-iriflucromethyl-biphenyl-3-yh-pentanoic acid;

LXV) (8)-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 sterecisomeric forms. All of these forms are subjects of the invention.
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and other acids known to a person skilled in the art. The term
. "pharmaceutically acceptable” means approved by a regulatory agency .
such as the EMEA (Europe) and/or the FDA (US) and/or any other
national regulatory agency for 25 use in animals, preferably in humans.
Compounds according to the invention which contain several basic groups
wanesimsitaneously form different salts. 30 If a compound ECEGERMGHG1349
the invention simultaneously contaifls acidic and basic groups in the

Desc PGS GRS s BELES, ARG PO son whic
ore RO BISeIGE 1516 T T PECL SR SR {’SIPfﬁéSc‘tﬂ’rfBBHHa% b complets

and Iigg#ling to the invention can be obtained by customary methods which
are known to the person skilled in the art, for example by contacting these
with an organic or inorganic acid or, base in a solvent or dispersant, or by

C,ompmiﬁms excbangeiorkalipr-exchanRviineiiessals ofuutharpesepdhen be
used GRHRR DGl ﬂ@%@&bﬁaéts%oms@m@aﬁgs QAL e MR s or
WhICh ai%a to lOV\f’a&s f_y %?aq %%I c?rgg%tlbagg are. Qgt dérectlg ESwtable ég{m

rmac can eused or examp

Sa}ts,uﬁe&m&ﬁé?eweﬁgﬁﬁ Raditsrensalbn it 1ermREis @pfa&'&ﬂw@ﬂnes such es, e.g.

ethylphimmebenloalhe actipablersiitoorwhichadght be to suitable for
studying y-seeretase modulating activity of a compound according of the
invention in any suitable manner, such as any suitable in vitro assay. The

Compéﬁxﬁ&{‘&déa&ﬁﬁ 9P futhormare wﬁa@e&ﬂhﬁ%@&%@;&%@swrpé oups
ccorf% g nventt? 15 The se tlnvent|‘9n E‘urther{HorF mcl@&sw
erlva v pro gsaf1 ud'!?]g tﬁce {n t ereoffnof3 e compoun

aiﬁ’\?e‘?ﬁt%ﬁ%cﬂ?‘éﬁﬂtam physiologically tolerable and
cleavable groups and which are metaboliz=| in animals, preferably

mammals,
Examples for suitable acids inchade hydrogen chloride, hydrogen bromide, phosphoric

acid, sulfuric acid, nitde acid, methanesuifonic acid, p-toluenesulfonic acid,
napthalenedisulfonic acid, oxalic acid, acetic acid, tartaric acid, lactic acid, salicylic acid,
benzoic acid, formic acid, propioxuic acid, pivalic acid, diethylacetic acid, malonic acid,
succinic acid, pimelic acid, fumnaric acid, maleic acid, malic acid, sulfamic acid,
phenylpropionic acid, gluconic acid, ascorbic acid, isonicotinic acid, citric acid, adipic acid
and other acids known to & person skilied in the art.

The term “pharmacentically acceptable” means appmvéd 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 tnmarys.

Compounds according to the imvention 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. ‘
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most preferably humans into a compound according to the invention. =o
The present invention furthermore includes the metabolites of the
compounds according to the invention. The term "metabolites"” refers to
all molecules derived from any of the compounds t5 according to the
invention in a cell or organism, preferably mammal. Preferably the term
wWipetedselitss” relates to molecules which differ from any materrtezosdmginis
present in any such cell or organisif under physiological conditions. 30
The iSRG SOHDSMBRRAlES oS SRMRRUANe AROIN AR ned 1

ention will be obvipus to any persdh skilled in the art, using the various

oustomary, FRpRAt WRTAJES. SRR 00 6Rts1BEB PEHIER 280k 1Hs Y PpRl by

contac@emiprsadt ae cseaie) Ab ineTianit forhol d¢PEcEndowyrap aralisooserting U

anion aneiidsr publishet-ptheitiietiraiar. by analogous methods. Methods for
synthesis of the compounds are described e.g., in Houben-Weyl,
Ndethoden 5 der Organischen Chemie (Methods of Organic Chemistry),

Furtherh MR MRE R TomiigaL ANgO Eﬁ%ﬂéccgiﬁe%qg{%i’a% %QQ'?E}’ B 30 Bwion
. . New York, Depending on the circymstances of the individual_case, in |
which, o?ﬂ’é?gtc}oa\ifbvfd%ﬁ%q?ggﬁzf%nc rﬁjfﬁeagﬁnt‘ﬁ%ts@e yc3ﬁ’|‘88%n§’bf“ﬁ?em
pharmagewas fEiREcH ot chm BeehefdissERPBlC 1 radvigTmgiegs for chemical
reactiotempdraily pleekdfincbéndlegrenpsibylinodasinig o matacty evicl ps gt e
sxﬁtabl%ofgi‘i‘_ﬁﬁﬂiﬁl 6k %é@;&%ﬂe'%}@fdﬁiﬁ%@g%@y@@%S%&ﬁgﬁx{@tga%t iz oftthe
. Junctional groups in § rm of precurser groups and at a'later stage to

mvmﬁ%%rlﬁ/gﬁﬁwuéi%h}g?n%tg?ﬁer’(%sc?}ga% cst%%]‘%ls %I’%lij%pré). titable synthetic

strategies, protective groups and precursor groups are known to the
person skilled in the art. 15 If desired, the compounds of the formula (1)
The presgpt Feveiisndurby EEtoeRistisalivess prodeutraposics asrapliagjo the
inventio@crystalization or chromatography. The starting materials for the
preparation of the compounds of the formula (1) are commercially
available or can be

The present invention furthermore includes derivatives/prodrugs (including the salts
thereof) of the compounds according to the inventiora which contain physiologically
tolerable and cleavable groups and which are metabolized in animals, preferably mammals,
most preferably humans into a compound according io the invention.

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

the invention.

The term “metabolites™ refers to all molecules derived from any of the compounds
according to the invention in a cell or organism, preferabl v mammal.

Prefersbly the term “metabolites™ relates to molecules which differ from any molecule
which is present in any such cell or organism under physiological conditions.

The structuwe 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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prepared according to or analogously to literature procedures. 20 These
- can serve as a basis for the. preparation of the other compounds
according to the invention by several methods well known to the person
skilled in the art. In particular the compounds according to the invention
are suitable for the treatment of 25 Alzheimer's disease. Detalils relating
W& 3614488 4are further disclosed below. The compounds cdi BEREEH3A4
modulation of y-secretase activity. 30 As used herein, the term

The "SBRGlaleReEMRRNE @R ACtMRIIEC(B 840 B HHpGLORMRIRIORL S8iRE0ds
pub ef ﬁ@,}é HE& gg{g gqglggéﬂ%ﬁferably it refers to an effect in

which the overall rate of processmg of APP remains essentially as without
the application of said WO 2006/045554 PCTIEP2005/011349 12
comporu-ds, but in which the relative quantities of the processed products
Mets?éscﬁaﬁ%%esasaﬁéﬁsre?&aw% LR e ARt KiRStnY 61 rtethoden
er DipasischetiFoemisdidettiogsretiOraahist Ghenisten), provviwerdlpito Wittisarthend
Orgﬁ:ﬁ%é@&ﬁﬁ@sgampm@ &lsernndeddkihe 5 processing of the
Notch-protein. Notch is a signaling protein which plays a crucial role in
developmental processes (e.g. reviewed in Schweisguth F (2004) Curt.

n'?%ez?z} %p%éoxﬂﬁéﬁ%]%%@'%%&% %{&’r € reactions

atlon (0]

mae&%ﬁ AT S Oty A o
advapiggerusds @m@%&n@eﬁw@mﬁmtfmw irtthslsiving piglscife erso s and

-to ddpieccompavadanrepeeé tecyrtiesionot ishodnanfefteohaptheps in the

fornOEGHsBHAGE SR H{L@s %&%ﬁ%@}%@eﬁ%@r@%ﬂ%%%ﬁa el

of t%e mvlentlo% og the NRF%h processm act|V| mctlluggr% 19:%% o
on or BAschv oﬁ Srie c?w% &&3ing activi )% B &ram

ﬂle ?ﬁ@&ﬂfs ’@cfh?p%ﬁnd is defined as not having an effect on the Notch
processing activity, if said factor is smaller than 20, preferably smaller
than 10, more preferably smaller than 5, most

If desired, the compounds of the formula (I) can be purified by customary puxification

procedures, for example by recrystallization or chromatography. The starting materials for
the preparation of the compounds of the formula (I} are commercially available Or can be
prepared according to or analogously to literature procedures.

‘These can serve as a basis for the preparation of the other compounds accordinug 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 eatment 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 effecct on the
processing of APP by the y-secretase-complex. Preferably it refers to an effect in wwhich the
overall rate of processing of APP remains essentially as without the applicatior: of said
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preferably smaller than 2 in the respective assay as described in Shimizu
et al (2000) Mol. Cell. Biol, 20: 6913 at a concentration of 30 W. Such a
y-secretase modulation can be carried out, e.g. in animals such as
mammals. 20 Exemplary mammals are mice, rats, guinea pigs, monkeys,
dogs, cats. The modulation can also be carried out in humans. In a
%%?ﬂgﬂ?é?’é‘%bodiment of the inventjon, said modulation is pEFFIFRIELR11349
vitro or in cell culture. 25 As known to the person skilled in the art, several
compbwittq sudiseliguliure ASsaYS it ablc ARRXARPIRAIEUGR Manged,
mor@SRAN 48116 SHBLRMQ: B/ 0080300 £ %Qe%@ﬁg%gﬁé@ D3I 06, various;
products’of the y-secfetase cleavage (the AB-pe es?can e
determined by various methods known to a person skilled in the art.
Examples far such WO 2006/045554 PCT/EP2005/011349 13 methods

T hafcRyge BERETRATOAE (H8pESacS By Miaseuplsrén ity Bpabiettsnte

procesgingwibibd ibetSratsia. dieish dices stgndirgi lpdokeifonishpiple fromciieole in
develdpmetics Corapants. dnrvidwit ie Sener=hdndithpioip maativnois disrlnssd
for example in N. Ida et al. (199632\]. Biol. Chem. 271, 22908, and M.
Withygaseest & e 26509 %i saBaoensdior dhesrernistice fatsetretasg getivity in
theragyailisterhropriticidedy etivspBeigarmed Gelisaubichwitintbe Batployedding
activiiyOJT asSaysinelddemelsnibieh Rweiniogiealh axpass e yaegretase

complex and cells which transiently or stably express some or all _
Thus, fopaPABRSS GRrenBrylased otdiieh cinime s s rotfecavailtis Neéthlipresessing
activyitditte fersucizassapiare known to the skilled person.

Within the meaning of the invention, “effect on the Notch processing activity” includes
both an inhibition or an activation of the Notch-processing activity by a certain factor.

A compound is defined as pot having an effect on the Notch processing activity, if said
factor is smaller than 20, preferably smaller than 10, more preferably smalier than 5, most
preferably smaller than 2 in the respective assay as described in Shimizu et al (2000) Mol
Cell. Biol, 20: 6913 at a conceniration of 30 puM.

Such a y-secretase modulation can be camied out, e.g. in animals snch as mammals.
Exemplary mammals are mice, rats, guinea pigs, monkeys, dogs, cats. The modulation can
aiso be carried out in humans., :

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

As known to the person skilled in the att, 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 & person skilled in the art. Fxamples for such
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Cells and cell lines of neuronal or filial origin are particularly suitable.

" Furthermore, cells 15 and tissues of the brain as well as homogenates
and membrane preparations thereof may be used. Such assays might be
carried out for example to study the effect of the compounds according to
the invention in different experimental conditions and confi lans.

nglfﬁ?]%orﬁ"’é"rte, such assays might bgscarried out as part of fgr%%%&%w
studies on the y- secretase complex. For example, either one or more

metlinderaciods (Gsthamiationiodiltheypenfadas SrcaraymipeeBRmIRiThGatsisstion by
sntikdagdor modifications) of the y-secretase complex of an animal, preferably
25 a mammal, more preferably humans, might be expressed in_certain cell
Suitaple saatibrdiese fec b offh P BRI GRS R RUEh iorPRRATT baCS-
Switstdied. 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 30 forms which have not

Fm-tﬁég_rﬂ?éﬂl i %ﬁgﬁglﬂlséggaf@d@ Seigari rﬂaisf.- %&Qe%@m/@@@%mol. Chem. 271,
[ [ 0 e .
220B Bp eé’sg eomy péx%ﬁ%@éago%g;%%ﬁyé o?gg icéﬁ%ﬁ%%%%gnkgfssaaﬁ% also
availabls SemraapRrstins: RibHEtions which have been described as
modifications of proteins in a biological system. 5 Examples of such
modifications include, but are not limited to, glycosylation,
Celiphasphorylatiemosay ationchmsisyyl aidndenctfarwbiyl adusiokgita8snapesss
the NELOMPAIAES AL IIRGSAiaIMGAtoN aRbE Beadsnidhe GrapaRtinrrs
¢ ﬁ%f a medlc%mrg_)%fpr the modulation of y-secretase activity. 10 The
° m@efcﬂgﬁsﬁjrt%e’r rélates to the use of said compounds for the preparation
NurBuduedicament forsheintod fatianiohysecietisevactivihe skiledptivity. of
the y-secretase can be modulated in different ways, i.e. resultiglrglin
Cellgiradepil lines of neuronal-or glial origin are particularly suitable. Furthermore, cells
and tissues of the brain aswell as homogenates and membrane preparations thereof may be

used.

Such assays might be carried out for example to study the effect of the compounds
according to the invention in different experimental conditions and configurations.

Furthermore, such assays might be carried out as part of fimctional studies on the y-
secretase complex.

For example, either ome or more interactors (either in their wild-type form or carrying
certain rmutations and/or modifications) of the y-secretase complex of an animal, preferably
a mammal, more preferably humans, might be expressed in certain cell lines and the effect
of the compounds according to the invention might be studied.

Mutated forms of the interactor(s) used can either be mutated forms which have been
described in certain animals, preferably mammals, more preferably bumans or mutated
forms which bave not previously been described in said animals.
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15 profiles of the various AB-peptide. Uses of a compound for the
. modulation of y-secretase activity resulting in a decrease in the relative
amount of AB42-protein produced are preferred. Respective dosages,
routes of administration, formulations etc are disclosed farther below. 20
The invention further relates to the use of the compounds according to the
wovemiosIer the treatment of a disease associated with anretervateesiaysls
of A1342-production As used hereitf, the term "treatment" is intended to
Moo‘ﬁﬁt%{i&%satuf%%%§&g§ﬁo¥¥ QUEIN0eIE, 22 Egﬁgégﬁ Aalow 'B@&é”é:‘? R b gical
resting, or sfopping of the progression_of ¢ |sea_se,%u 0eg o ]
mod R A P P TR PR R o s e Hereriged =
modifieationn obRsVieiad fesdidp@mlrprstuction” 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
Examfiiieh de puadueibanioidbe SGain? naptideisipcraased du@,htcg@cosylaﬁon,
. - I parison to the
R A e
PCT/FP2005/022349 85 As outlined above, such an elevated AB42-level
is a hallmark of patients deyeloping or suffering from Alzheimer's disease.
Furthe R G EYRE YT IR0 6 S ERHpR S Re csRdposi thepreparation of
a medinmpaner seeorodiptivndinederoatientingg. mixture with an inert carrier.
In a preferred embodiment, the invention relates to a composition
comprising a compound according to the invention in a mixture with an
The INRELGBH I GErRCrEISRId N &1t GREBT iSafd %ﬁﬁﬂ%%@kﬁ‘ér%ﬁp&%fgﬁeﬁ a
med%&gﬁ)gi&g'@mﬁgfogi}%g%%%gjgg@ﬂ%{-excipient, or vehicle with which
ed.

the compound is administer uch pharmaceutical carriers can be
sterile liquids, such as water and oils, including those of petroleum,

animal, vegetable or synthetic origin, =
The activity of the y-secretase 'can be-modulated in different ways, i.e. resulting in different

profiles of the various AB-peptide.

Uses of & compound for the modulation of y-secretase activity resulting in a decrease in the
relative amount of AB42-protein produced are preferred.

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

The invention further relates to the use of the compounds according to thxe inverttion for the
treatment of a disease associated with an elevated level of AB42-production.

As used herein, the term "treatment” is intended o refer to all processes, wherein there
may be a slowing, interrupting, arresting, or stopping of the progressiom of a disease, but
does not necessarily indicate a total elimination of all symptoms.

As used herein, the term “elevated level of Afi42-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 fto a modification of the APP-processing profile in
comparison to the wild-type/non-pathological situation.
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including but not limited to peanut oil, soybean oil, mineral oil, sesame oil
and the like. 15 Water is a preferred carrier when the pharmaceutical
composition is administered orally. Saline and aqueous dextrose are
preferred carriers when the pharmaceutical composition is administered

int &oualy. Saline solutions and aqueous dextrose and glycerol
' “@)ﬁ?ﬁi/gnémére preferably employed,gs liquid carriers for injegé%/ﬁ@l 005/011349

solutions. Suitable pharmaceutical excipients include starch, glucose,
As oulistdstboygcrush, gelatavaiedig ficeleflelirs eHadlpsiticalfatielfsdegicimping or

sufferisiefoaion ghiierer menagiearate, talc, sodium chloride, dried slam milk,
glycerol, propylene, glycol, water, ethanol and the like. The composition, if

desired, can also contain minor amounts of wetting or emulsifying agents,

Furthe bl E,gfggog}gig,q,eggwg poe$%&%5rppdtgqgsitions can.take the form, of

solutions, suspensiQns, emulsion A Pentsc,o b‘fﬁ’gmgﬁﬁsﬁ%ﬂgoﬁfﬁvﬁeﬁ%@mg to
the inygniipn ing 2 YO AR RhEF the like. The compositiora can be 25
formulated as a suppository, with traditional binders and carriers such as
triglyeerides. Oral formulation can include standard carriers such as
in a profrared zoshitalgrh dbs ioféatimitallatacto seostposhiom agnpsiing steasaitund
accorBRL I The AR CHATIBE 16l IHIBEE-BHNAS 1B GRIREN IR G F XAMRIESIO is a
phmg&gﬁ%g &Qﬁé{pacegtlcal carriers are desc_;rlbed in 'Remlng_tc_)n s _
Pharmaceutical Sciences". by E.W. Martin. Such compositions will contain

a 30 therapeutically effective amount of the compound, preferably in
purified” form, together with a suitable amount of carrier so as to provide.

The 3R (6RFTOr Broper QamMFEHGITIYIE DRIRIRRTIRE fbirltatith saide the
compozyii ih@dnodistered mist atiomFantiraimearistheainbe rtioiia dlgiis tsach as
water it fontheiphgpeadion LbankRL UREm3D A6geHHRIJP HRHBNENtPRin,
oSS A I Oy e e
Wate 5 BSTRAES A0 JU0B DS PCT A JOUBIBTRG" IUpRGRR o7l
Saline R RGRFOHE ABHEIRSATBR RIREPERbPataeroNb6R fhe Thasmsptiiselicopresijion is
adminitamep duimevdroosty erfiblack ientiend inydl agxyphodetaoetind gisdal sativdons
are prifaatde aboibaier with abensvksTeldgedpically BRNB:RIHAAHIASIDGR B
excipiéﬁgr%mﬁebﬁﬁl%ﬁyﬁu@gs@,nlm,@&%se, gelatin, malt, rice, four, chalk, silica
gel, sodium siearate, glycerol monostearate, tale, sodium chloride, dried skim milk,
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desized, can
also contain minor amounts of wetting or emulsifying agents, or pH buffering agents.
These compositions can take the form of solutions, suspensions, emulsions, tablets, pills,
capsules, powders, sustained-release formulations and the like. The compositiom can be
formulated as a suppository, with traditional binders and carriers such as triglycerides.
Oral formulation can include standard carriers such as pharmaceutical grades of mxannitol,
lactose, starch, magnesitim stearate, sodium saccharine, cellulose, magnesium caxrbonate,
etc. Examples of suitable pharmaceutical camders are described in "Remington's
Pharmaceutical Sciences” by E.W. Martin.  Such compositions will comtein a
therapeutically effective amount of the compound, preferably in pwified form, €ogether
with a suitable amount of carrier 5o 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 coxmpound
according to the invention comprising the steps of coupling a phenyl acetic acid dexivative,
optionally said derivativie being protected, with an appropriate aromatic compovmd and
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5 carbonate, typically potassium carbonate in a suitable solvent such as
aeetonitrile. The resultant alcohol can be converted to a triflate using eg
trifluoromethanesulphomic anhydride, an organic base such as pyridine
and in a suitable solvent such as dichloromethane. This triflate can then
be coupled to a boronic acid under the variety of conditions known to
WRFEBQEHEH in the art for such Suzuki coupling, typically uEHEEF2es/011349
solvent such as 1,2- dlmethoxyethaWe an alkali metal halide such as
optiorR@eiHmfUoHde, RN A-PalAdI UL GRMBAMND SUIGRASHEIBIdSHed biphemyl
o %hgnylphoshlne)palladlum (0). Optionally the method for the preparation
of a'compound according to the present invention further comprises the
In oneséepodfirRACHIihiidechiphenylkeempatiodyiiaivt GO pIFIhBlLe Oben zy]
hﬂlded'tﬂﬁbﬂ?yt% SN, A 608 p%ﬂﬁga&qomamt%ma%u@vgpm niStal

least one of R R2 is.other th onversjon of the es er t‘?:‘he

herein
carbo’%ﬁtg R éﬁgﬁ %etaé%')ne usin a%'agle %3Ch §2 aﬁ?glﬁéhs gf ﬁ%?
resultayhs iplabaltrfithn By SRINRRE G ntthep EE 0H0g afer Hf%lemep@awéhom
anhydsidhyents wgmﬁcasbaa@ramydromrmdm«sneﬂabnﬂl in suitliler sxiveodimeint as
dichlcieridiR-REcraRtianaf 3..0MRoYsEaaaeing HHsiP @ﬁ@ﬁﬁd@pmveﬂﬁ%n, of

' flyo

cuﬂdl@br%g?é%g% %éé})&%kail e%’%@é%%%%ﬂﬁ@ﬁﬂ%{'&[ﬁ %%’Jp a swtmﬁl’e
50 "’3‘5 ES%R)/ "'s‘E aiéetr% ifan %5‘? s i o R
paﬂﬁmmmwém@hw%ﬁmh%éﬁha@mm@d@m@n butyl ester

ster | ence ofa alka metalh dri € typically sqQdium
Optio %at{?j:’l e and&‘ a mé? tﬁallae ?rplca?ly él coppe 5? éie p?g)émﬁéy c:opﬁ)eesfér£
mven%nﬁ‘i‘a@ehfﬁﬁ’éflﬁ@a%ﬁﬁﬁ affalraRtEE VRt LRI AUROHRRY Bith an
approprfeirchelifitern defalide tprovti 6o a bermpypiand/ doromdopheriiapeticr didtenti on,

whereBSi€leabhis<alRYERGaL plagt thzamligronic acid under the variety of
conditions known to those skilled in the art for such Suzuki coupling,

Convaspine A, Hei RGN dhts L IAR bep<iomn atis o bransusidan s ikl aner!
hydrophistalpredgrititershplirasdeotastie preareniteaandnd phitadiinable solvents
such S YNRRHRCESUS RAEmM3Miatakis(triphenylphosphine)palladium (D).
Conversion of the ester to the and can be done using a base such. as an
In aneffiesliembedizteptrBxidhe typipaigtithieh hygpred menerdreséncheopres ent
inveniival@rdindmbiassbiabiacsaly @i sreated with a benzyl alcohol in the presences of

an alkali metal hydride, typically sodivim hydride, in a svitable aprofic solvent such. as

tetrahydrofuran. The product can be treated with 2 suitable malonic acid derivative, suach

ag malonic acid tert-butyl ester ethyl ester in the presence of an alkali metal hydride,
typically sodiwm hydride and a metal halide, typically a copper halide, preferably copper
bromide, Further treatment in an acidic solvent such as acetic acid at elevaied temperature
provides a benzyloxy-bromophenylacetic acid ester. This can be coupled to a boronic a.cid
under the variety of conditions known to those skilled in the art for such Sumki coupling, -
fypically using solvents such as 1,2-dimethoxyethane and water, an alkali metal carborsate
such as potassiym carbonate, =amnd 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 mestal
hydroxide, typically lithinm hydroxide in the presence of water and other suitable solvesnis
such as fetrahydrofuran and methanol.

If required the biphenyl carboxylic acid can be alkylated by treatment in a snitable aprotic
solvent such as tetrahydrofuran with a suitable base such as a metal hexamethyldisilazEde,
typically LIHMDS, and the appropriate halide at a suitable tempsrature, typically -150C
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such as tetrahydrofuran and methanol If required the biphenyl carboxylic
-acid can be alkylated by treatment in a suitable aprotic 35 solvent such as
tetrahydrofuran with a suitable base such as a metal hexamethyidisilazde,
typically LIBMDS, and the appropriate halide at a suitable temperature,
pic 6‘%/ -150C WO 2006/045554 PCTIEP2005/011349 17 In another 11349
eéﬁ%; frietit such a group can be-ipcorporated by treating B ERIRIYR A
suitable solvent such as DMF with a suitable base such as an alkali metal
In aroyichide Hydically soldiisrolny caideedbenguitatolt by tvgdinag dhe esiscin assui@ble
solv@@gumtgstmﬁﬂmﬁi%ﬂﬁlﬂﬁe &Qﬁﬁ“ﬁf%&ﬁlﬁn@iﬁ B?@Td@ﬁﬁﬂcﬁn @dsﬁﬂl .th fm
be done a base such as ithium
hydrﬁie OaIOXI #asb Efgﬁ g aéf"ni% c{)%ﬁ{ﬂlthg g%?é&ﬁtémﬁﬂ y

e inthe [geesenée of water an er suitable solvents such as
tetrahydrofuran and methanol. Furthermore, the invention relates to a
method for the preparation of a medicament 10 comprising the steps of:

Comegrgipapefiifg £XNDIhH A Bt 48 EieeA RSO THBH %R O a2
hydroxédlicamiesitctititaingisaticontpo prase T vnaipotntsircuithiy totvrmts
mchigy%gg@@ﬁﬁp@ﬂ@m@ggguticauy acceptable salts, 15 optionally in
combination with other pharmaceutically active compounds suitable to
treat or prevent Alzheimer's disease such as Aricept (Eisai), Donepezil
flze)g eglrrlgx Warr]er L%mbertgﬂl Ia ﬁ)l;le W E%%ra&&&”gfrt)nﬁeéfg%cm
m‘%ﬁ% eman ne erzf orwith any ot rugs known to a
compiyhsheRs ffthe art suitable to treat or prevent Alzheimer's disease,
canbe a ly to mammals, and in 20
a) p”"'ﬁ‘?ﬁé‘u lar ﬁgll‘?r%{ﬁé%%cé pharqn%geeﬁ%fféggy themselves, in mixtures with
b) fenalanther amadicentatrrokpliag et eotipalipdeparations. Various delivery
systems are known and can be used to administer a compound of the
invention for the treatment of Alzheimer's disease/for the modulation of the

The¥6 jiﬁq{% L%éra&xu\/i&vﬂ&:e an&ﬁ%%sgﬂ@t'%@%%%@ﬁﬁ%ﬁm%%@ﬁ@%ssﬂm
opn?)t}%lférg\g&c%%% g?hwv’tgio tge Ivgteina Ir%caﬁyoaogxefecceo%l@w%ﬁs %%b?g %:erg'bat
or prevent Alzheimer's disease such as Ancepz (Eisai), Donepezil (Pfizer), Cognex
(Warner-Lamberty, Tacrine (Warner-Lambert), Axura (Merz), Memantine (Merz) or with

- any other of the drugs known to a person skilled in the art suitable to treat or prevent

Alzheimer's dJiscase, can be administered to animals, preferably to mammals, and in
particular humans, as pharmaceuticals by themselves, in mixtures with one anther ox in the
form of pharmaceutical preparations.

Various delivery systems are known and can be used to administer a compound of the
invention for the treatment of Alzheimer’s disease/for the modulation of the y-secretase
activity, e.g. encapsulation in liposomes, microparticles, and microcapsules:

If not delivered directly 10 the ceptral nervous syétem preferably the brain, it is
advantageous to select and/or modify methods of administration in such a way as to allow
the pharmaceutical compound to cross the biood-brain barrier. -

Methods of introduction include, but are not limited to, intradermal, intrarmascular,
intraperitoneal, intravenous, subcutaneous, infranasal, epidural, and oral routes.
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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. 30 Methods of introduction include, but are not limited to,
intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, and oral routes. WO 2006/045554
WHIEB5BY5/011349 18 The com% gunds may be administEr&tBi &y} 347

convenient route, for example by infusioai, by bolus injection, by ,
The calngseﬂmi@ iy Ggldapithietal by snycecirtaiaousdiningseandpiady befusion, by
bolus & !ﬁ{eFﬁdéﬁ&ﬁﬁlﬁfn%%ﬁeéﬁﬂﬁmcéﬁh%%&zﬁ%%%éngs and may be

admm %g %‘on catr?lb&lg,{yg.tel wan? I In%ad ition, it may be desirable to
INTFO € pharmaceuticarc p05|t|on he invention into the

central nervous system by any suitable route, including intraventricular

and intrathecal injection; intraventricular injection may be facilitated by an
Admitisiegion e fae xRt dofeshipridiionibearey hydsairoble, suatoducanthe
pharn@ramiayh cesensiiotubh dha prechiion Strati die casniads mbw empieyed , 1879 any
smtabkafraéé %&ﬂﬁfg'ﬂiﬁ%@éﬁ&ﬁ%ﬂ&ﬁ%@ﬁéb@&ﬂjbﬂﬁ%ﬂﬂ%ﬁ&aw@ injection
may bg cﬁ%a(%fg% aentin angingr.e '%A?Qe‘é nellt i C%m&%;‘ﬁ%g% servoxr such

efivere vesicle, In particula |bosom ange

as an SYRmEYD ESITEa e AIPEEEG) RIS PRAIPA SRaPRy PP e ﬁo*apé use of

anmhmmmmmmmm% Liss, New York,
353; 15 Lopez-Berestein, ibid., 317) In yet another embodiment, the
compound can be delivered via a controlled release system. In one

In anSIRROSIMEMnBRUMR MaRRMsedd SRIQNHAIEY L RG&itle, Rel pRiskmes: »

o e DRt e
o R RN 0 G A RS NG b n TR BRoAors. 357
LﬂpeﬂzﬁﬁﬁéﬁeﬁnéﬂWiﬁél'@ds CRC Press, Boca Raton, Florida (1974);

Controlled Drug Bioavailability, Drug Product Design and Performance,
Smolen and Ball, eds., Wiley, New York (1984); Ranger and Peppas

In yet@ﬂ&mmmnﬁdmmpmam elGhRam v Skt Ridk«(dRSkm.
e = 3001 t&ké%?..@@aﬁ”{'ﬂﬂs el R, ﬁé@éﬂaﬁé&vﬁ{.ﬁ,

201; §‘uc£19§3 af“%wé%aﬁ*%;éﬁg‘%@sé% Vel anether emhadipoent, a pqpirofied,
574). In another embodiment, polymeric materials can be used (Medical Applicatiorzs of
Controlled Release, Langer and Wise, eds., CRC Press, Boca Raton, Florida (1974);
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and Ball,
eds., Wiley, New York (1984); Ranger and Peppas (1983) Macromol. Sci. Rev. Macromol.
Chem. 23, 61; Levy et al. (1985) Science 228, 190; During et al. (1989) Ann. Neurol. 25,
351; Howard et al. {1 989) J. Neurosurg. 71, 858). In yet another embodiment, a controlled
release system can be placed in proximity of the therapeutic target, ie., the brain, thus
requiring only a fraction of the systernic dose (e.g. Goodson, 1984, Im: Medical
Applications of Controlled Release, supra, Vol 2, 115). Other controlied 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 adminisiration which bave been selected for other kmown Amnti-
Alzheimer-drugs.
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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,
VoI 2, 115). Other controlled release systems are discussed in the review

&?& €L 1990 Science 249, 1527). 30 In order to selecﬂ@gg&@ﬂ%
way of a

cfmlnlstratlon the person skilled in the art will also consi
routes of administration which have been selected for other known .Anti-
For exdzipédmérichpienner@ 700804555 HeTinP FiD Bt B4 gegiormisrinhi bitors)
are bEéMamalenAsiatpl/ RenepadinenditzogneLINetalior antagonist) has been
mc&%@@'@ﬁé@ﬁﬁﬁ?d%@@@i.ﬁtgm.taken orally, Axura/Memantine

(an NMDA-receptor antagonist) has been launched both as tablets/liquid
and as an i.v: solution. 5 Furthermore, the skilled person in the art will take

account the available data with res to routes_of a istration of
ot o S RSSO T B iskr (R B BRI A1G8 M6 respect

to roumeﬁugémﬁémmwéﬁﬁ#@rﬁmm eiad@rn@éa%émét gnd other

studieg pprepijategitehedidcheqarbiriskiiadiisetiie. art will choose a dosage 10
which has been shown to be not toxic in preclinical and/or clinical studies
and which can be in accordance with the values given beforehand, or

In ord%@éﬂ:@%’tﬂﬂ([ﬂ: atgfrom these. The 1%8§§k§!@&?:£°ﬂ%ea?ﬂ%hoéﬁ%§9 dh€osage

lat depend ot th u.t f tr
i e B o A e St can
be in 2peeafansg YotEgualye aiGRPRIGRRRRdoMe Y AIcH BarTyitie frem these.

circumstances. However, suitable dosage ranges for intravenous
administration are generally about 20-500 micrograms of active
The ;ﬁe&m@o&m penkilegraoyadiy weighimoliiahleniid stge dappgeoiothe route of
agﬁ@@a@'&rﬁ%@sge &%@@HM@U{ Q34889 ka P AL WERNEL heq

%% d Wel ectlvg groses m ﬁ eélra@olated fr m However,
accor e- resp{)ngmcurves (fe?lt\?eg fom In VItPO or anima e f

suitable, s AGTAES AFRRSES BFar%W%oﬁ@ﬁ@%%sﬁénWﬁgge %‘?i%?ﬁq 20-500
microfTg2% 16 scoveaioimepamd per kilogram body weight. Suitable dosage ranges for
intranasal administration are generally about (.01 mg/kg body weight to 1 mg/kg body
weight. Effective doses may be extrapolated from dose-response curves derived from in

vitro or animal modsl test systems.

An exemplary animal model] is the transgenmic mouse strain “Tg2576” containimg an
APP695-form with the double mutation KM670/67INL. For reference see e.g. ‘patent
TS5877399 and Hsiao et al. (1996) Science 274, 99 and also Kawsrabayﬁhsi T (2001) L
Neurosei. 21, 372; Frautschy et al. (1998) Am. I. Pathol. 152, 307; Irizasry et al. (1997) 1.
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

Tegimen.

Numerous studies have been published in which the effects of molecules on the y-secretase
activity are described. Exernplary studies are Lim et al. (2001) Neurobiol. Aging 22, 983;
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APP695-form with the double mutation KM670/671NL. For reference see
e.g. patent 1385877399 and Hsiao et al. (1996) Science 274, 99 and also
Kawarabayahsi T (2001) J. 25 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
WM studies are available 19 the skilled person in the™ At Whiditate

instructive to the skilled person to select the appropriate dosage for the

Lim etcHOSHEhErapauticc: 300cekfidte i ddpensrosls @0dlie MNuave Héehisy isheth et

al. (20i3)¥high the-affects olsmolecules evolrs yiseersiases aptaty are
described. Exemplary studies are Lim et al. (2001) NeurobioL Aging 22,
983; WO 2006/045554 PCT/EP2005/011349 20 Lim et al. (2000) J
Neurosci. 20, 5709; Weggen et al. (2001) Nature 414, 212; Eriksen et at.
(2003) J Ctin Inwest. 112, 440; Yan et at. (2003) J Neurosci. 23, 7504; 5

Generdeneral All reactions were carried out under inert atmosphere. NMR
spectra were obtained on a Broker dpx400. LCMS was carried out on an -
Agilent 1100 using a ZORBAXO SB-C18, 4.6 x 150 mm, 5micron column
for methods A and B and a ZORBAXe SB-C18, 4.6 x 75 to mm, 3.5

AlL reapeRsnWEETuFRTTSE IPBHNSASC ne [BFRR OR AT AREFFa PO B efs € 2

Bruke@&r0yaier R AsetamitEieoR dYahFAywih arvinigation yokme oPIORlC: g,
Wavelengths were 254 and 210nm. Methods are described below:

4.6 % YOG FIOCE B AOURERSR SVRCHRE 5. B PSR MR- & e 75

rm, 335%dMaGhl (Bnb. iR Inaboe-8YaMiaal fotmivasin Aiklimniadsoleietd were

- I 0 - i 04-H0,
water egi-a} 1’?&%%{% f@ M% %IELF%E? W]iéng#xnn% escé%o% 4}0 gﬂgé\l of 10ul. Wavelenggths were 254

and 210nm. hMethodds are described below:

Method | Flow Solvent
Fate
A bmlmin | (.1 5min 5-95% MeCN

1.5-6min 95% MeCN
6-6.5min 95%-5%MeCN

B imimin | o.11min 5-95% MeCN

11-13min 95% MeCN
13 -14min 95%-5%MeCN

C 1ml/min 0-1.5 min 30-95%MeCN
1.5-4.5min 95%
4.5-5 min 95%-5% MeCN )

Abbreviations



C Iml/min 0-1.5 min 30-95%MeCN 1.5-4.5min 95% 4.5-5 min 95%-5%
MeCN 15 Abbreviations WO 2006/045554 PCT/EP2005/011349 21 Ac
Acetyl d Doublet DCM Dichloromethane DME 1,2-dimethoxyethane
DMF N,N-dimethylformamide DMSO Dimethyl sulfoxide e.e. enantiomeric

WE%%Equivalents Et Ethyl EtOAc ethyl acetate g Grg&,&% UL 1240
LLitre \]

pressure liquid chromatggraphy K2CO3 Potassium carbonate

hromatoaraph m De omne ) A allflaa

Ac disoroylmi Rﬁé\r Itiplet -. yI ) min Mint )
d _ Doublet

DCM Dichloromethane

DME [ 12-dimethoxyethane

DMF N, N-dimethylformamide

DMSO Dimethyl sulfoxide

ee. enantiomeric exeess

eq Equivalents

Et Ethyt

EiDAc ethyl acetaie

g Gram

h Hour

HPFLC high pressure liguid chromatography
FoCO5 ) Potassimm carbonate

I Litre

LCMS - liquid chromatography — mass spectrometry
LDA Iithium diisopropylamide

M Molar

m Multiplet

Me Methyl

min Minute j
mol Mole

NMR. nuclear magnefic resonance

q Quartst

RT Retention time




mol Mole NMR nuclear magnetic resonance g Quartet RT Retention
time WO 2006/045554 PCT/EP2005/011349 22 s Singlet sat Saturated t
Triplet TFA Trifluoroacetic acid THE Tetrahydrofuran WO 2006/045554
PCT/EP2005/011349 23 EXAMPLES: 5 Example 1: Preparation of
[544-fuoro-benzvloxv)-4'-trifuoromethyl-biphenyl-3 yl1- acetic acid (1)

WRBeERFFatoxy-phenyl)-acetic acid methyl ester (0.5009, 2 FRAERAIDSIMLL349
MeCN (5ml) was treated with K2C63 (0.095¢, 6.88mmol) and

S 4-fluorobenzyl bramidgiéd.52D g, 2.75mmol). to The resultant mixture
was stirred overnight at room temperature. The reaction mixture was

sat  directly purified by S8asiratslumn chromatography (EtOAc : iso-hexane) to

give [3-(4- fluoro-benzylo).)-5-keydroxy-phenyll-acetic acid methyl ester
t (0.1Sg). [3-(4-Fluprbipdzizyloxy)-5-hydroxy phenyl]-acetic acid methyl
ester.(0.14g).in DCM 15 (5m1) was treated with pyridine (1 1611 44mmol)

TFA and trifluoromethardsierredisaiatide (0.16g, 0. 58mmol) was added

dropwise.-The-mixture-was-stored-for-3h-at-room—temperature—rhe
PWISE -1

T IP
THF  mixture was diIutec‘zly14 urt vraBCM washed with HC1 solution (1M act,

I[N A d-epneant

dIIC\J \IVIB\J\J‘-I-) al U CUOTTeCITl au—;u UIIUCI vatuulll lU gIVC
[3-(4-fluoro-benzyloxy)-5- triftuorometlianesulfonyloxy-phenyl]-acetic acid
methyl ester as an orange-brown oil 20 (0.16g).
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[3-(4-Fluoro-benzyloxy)-5-tdfluoromethanesulfonyloxy-phenyl]-acetic acid
methyl ester (0.1Sg) was combined in DME (4m1) with CsF (0.13g,
0.S3mmol), 4- trifluoromethylbenzeneboronic acid (0.086g, 0.45mmaol)
and 25 tetratds(tdphenylphosphine)pailadium(0) (0.013g, O. Ollmmol). The
mixture was heated to 90C for 10min in a CEM mlcrowav Cll'll){gp %lrgm9
WPaL%idta with EtOAc, washed with water and NaHCO3 Soltition (sat
ag), dried (MgS0O4) and concentrated under vacuum. The residue was
purified by flash column chromatography (EtOAc : iso-hexane) to give
5-(4- fluoro-benzyloxy)-4'-t rifluoromethyl-biphenyl-3-yl]-acetic acid methyl
M@%.O%g) as a 30 white solid.
5-(4-Fluoro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-y1]-acetic acid methyl
ester (0.035g) in THE (2ml) was treated with LIOH solution (210ui, IM act
- and a few drops of MCOH. The mixture was stirred at room temperature
for 2h and then dlluted W|1hwater acidified 06/04554 ey

penzviaxy)-4 stail

?M%@.(XS) The extracts were combined, dned (MgS(r)4) and
concentrated under vacuum The crude product was purified by
preparative HTLC to give

G s-ﬁﬂf&b&@tgna@ﬁz)ymmcmiﬂwrgm@ym@mmﬁmﬂw@eﬂ QaCitiaSmal) was
treate W%& @!7>£ Q) Aid AR, hrorhife (@ Lﬁd{%i -ﬂﬂd&oz

Ther t%"imﬁusﬁx‘g 6 = 3 g%'r%lng ofcf%e co %réi!ﬁeHﬁe inven m&f'h

m@ﬁé‘k@?ﬁs@fMéﬁ%ﬁ%@&é@ﬁn@?&é&aﬁ%ﬁ%ﬁ@sﬁﬁ’g %m3 -(4-

fluordrbsirpidasiciaycetscabripid-toetit RF swigiststen{®tdhg) (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)

A ?S%; p Qég%ﬂ%%@%ﬁl;%ﬁ?ﬂ 83’%@?"(?@'«@@?”19 DCM
aCI S, r S weje gr o ne n encg d
(Sml) ﬁ?ﬁedq B:‘g?orm % f‘?ﬁgt e asi{ f;gas Seribe %{’Fﬁ‘ﬁ“}% on et a %n ©
(0. 1631@5;%11&@@[}@7&185 added dropwise. The mixture was stmed for 3b at room
temperature. The mixture was diluted with further DCM, washed with HCL solution (IM
ag), dried (MgS0s) and concentrated under vacuum to give [3-(4-fivoro-benzyloxy)-5-

triftuoromethanesulfoniyloxy-phenylj-acetic acid methyl ester as an oramge-brown oil
(0.16g).

[3-(4-Fluoro-benzyloxy)-S-trifluoromethanesutfonyloxy-phenyl}-acetic acid methyl ester
(0.15g) was combined in DME (4ml) with GCsF (0.13g, 0.83mmol), 4-
trifiuoromethylbenzemeboronic acid (0.08sg, 0.45mmol) and
tetrakis(triphenylphosphine)palladium(0) (0.013g, 0.011mmol). The mixture was heated 0
90°C for 10min in & CEM microwave. The mixture was diluted with BtOAc, washed with
water and NaFCO; solution (sat ag), dried (MgS0,) and concentrated mdex vacuum. The
residue was purified by flash column chromatography (EtCAc : iso-hexane)) to give 5-(4-
fluoro-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yli-acetic acid methyl ester (0.035g) as a
white solid.

5-{4-Fluoro-benzyloxy)-4'-triflucromethyl-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 Toom femperature for 2h and then diluted with wrater, acidified
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Medicine 3: 67. IC50-values of selected compounds of the invention on
the y-secretase activity. 20 Activity ranges: A = <luM: B=I-10uM;
C=10-100uM; D=100-300uM. Compound No Activity range ) B 11) B
DI)A IVtC V) A VI)B VII) B V) A IX) B WO 2006/045554
PCTLP2005/011349 25 X)B XIB XuB XIluB XIVC XVc XVIC XVl

o 26045 XX B XX B XXIB XXU ¢ PCT/EP2005/611349
24

with HC! solution (2M aq) and extracted with EtOAc (x3). The extracts were combined,
dried (MgSQ.,) and concentrated -under vacuum. The crude product was purified by
preparative HIPLC to give 5-(4-fluoro-benzyloxy)-4"-triflucromethyl-biphenyl-3-yi}-acetic
acid as & white solid (0.012g, 0.03mimof). T NMR (CDCL) 8 7.65 (g, 4H), 7.41 (g, 2H)
7.07 (m, 4H), 6.94 (s, 1H), 5.06 (s, 2H), 3.68 (s, ZH}; LCMS method (A).. 5.2min.

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

aetivity

Screening was carried out using SKN neuroblastoma cells carrying the APP-"swedish
mutant” (poirxt mutations at position 595 and 596, numbering based on APPE95) 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 growﬁ to near confluency.

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

IC50-values of selected compounds of the invention on the y-secretase _act'wim.
Activity ranges: A = <loM: B=1-10uM: C=10-100uM; D= 100-300ulvi.

Compound No Activity range
b B
m B
11} A
v} C
V) A :
Vi) B
vI) B
VI A
X5 B




XX B XXND XXV D XXVIc XXVIIc XXVIIl ¢ XXIX ¢ C XKXT C
XXXI) C C XKXV) ¢ XXxvc XXXVIc )D= D W) 2006/045554
PCT/EP2005/012349 26 X33' 'VIII B XXXIX B XL B XLIB XLII B XLIII

C XLN B XLV)C XLVIB XLVII B XLVl c

WO 2006/045554

PCT/EP2005/011349

X)
X1
X

XXV

XXX

Tiao|lojojojoajaolalalolo|loluiglwiolwjw|mlo0oal OO0 W W W) W




XLIXBLB LIB LIID LIID LIVD LVC LVIC LVIIB LVIIIB LIXB
-.LX B. Example 3e Determination of the effect of the compounds according
to the invention on cyclooxvaenase-1 and cyclooxya'enase -2 (Cox-1, '
Cox-2) WO 2006/045554 PCTIEP20051011349 27 Inhibition of Cox-1
and Cox-2 was determined using the Colorimetric Cox inhibitor screening
VB2M/MEvided by Cayman Chemical Company, Ann ArboPCVIERIBA (B
No. 760111) according to manufaurer's instructions. 5 The following
compounds show Q% phibition gt I OOuM: [5
(4-Fluorp-benzylo)cy)-4"-trifiuoromethyl-biphenyl-3-y1]-acetic acid;
[4'-Trifluprdmethyl-B#Kifluoromethyl-benzyloxyd-biphenyl-3-ylj-acetic
acid; (5-cyclohexytmethoxy=4-trifljoromethyl-biphery3=-yh=acetic acid;
{5-[4-(Pyrro|idine-I-saﬁonyl)-benzyloxy]-4'—trif|uor%methyl-biphenyl-3-yl}-ac
etic acid{io 2-(5-Be yioxy-4'-tr|fluc romethyl-blpﬁenyl-3-yl)-pentanoicacid;
(5-Benzyloxy-3'.5'-dichloro-biphenyl-3-yl)-acetic acid;
5-Benzyloxy-4'-triflugigmethyl-biphenyl-3-y1)-acgtic acid;

h
5-B losarn Al trifluaromathasas i ame 2 2\ o aadin o i,
-benzyhexy-4-tihtoromethoxXy-oiprehyro-yr-acetcacier

XLITT
XLIV
ZLV)
XLVI
XLV

XLVII

ALIX

Ll

" LE
LIEE
LIV

LV

EVI

LVl
LV
LiX

Wlwiw| w00l wiw|lwliOo|lww| Ol w

LX .

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

on _cyclooxvegenase-1 and cvclooxygenase -2 (Cox-1. Cex-2)




2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-y1)-propionic acid; 15
2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-2-methyl-propi(r)nic acid;
1-(5-Benzyloxy-4' irifluoromethyl-bipbenyl-3-yl)-cyclopropanecasboxylic
acid;
2-(5-[4-(Pyrrolidine-I-sulfonyi)-benzyloxy]-4'-trifluoromethyl-biphen
VR 2484 %’y:'émd . Cpr 1%03!0 i349
2-(5-Cyclopropylmethoxy-4'-trifluommethyl-biphenyl-3-yl)-pentanoic acid;
InhiBRi¢h- 6y cleprppyinethexywhdrifiaramet hydibip lien Jled giamteticCasidinhibitor
C éﬂﬁ@&?@@ﬂﬂ)ﬁh iienyle3od]cats Acidat. No.
;‘;r;i%% Dlmip?}g?g%%g?%ﬁ?éﬁ %{x 4 trlfluorc?methyl blphgir?ﬁ 3-y1]- {acetlc
5 X enyf’%% oxy‘f—lﬁ- i uoromethyl biphenyl-3-y1]-acetic acid. 25
Example 4 Preparation of [5-(4-isonropyl
benzvloxv)-4'-trifnoromethyl-biphenvl-3- yil-acetic acid (U) Procedure as
Thef&ﬂemmm%ﬁgmﬂ%?éﬁéhﬁﬂ%}ﬁmnh 4-isopropylbenzyl
R ks A} 3B Ri; 27 (0, 211)

Sugam aé% 4 Ul i o

(5 Wm@@:ﬂwﬁﬁf@mmﬂmc Reagaration of
é%g&rﬂ?gﬁg‘ iﬁﬁkﬁ&%ﬁg{%ﬂ?ﬁ?ﬂ@ﬁyhgﬁa@%%%w@ggy%md

as for'example | replacing 4-f orobenzyl bromide

Z{Mﬁm&réﬁﬂé‘m?m@h@y%b deyipRARgE Bt 3) S 7.60-7.70 (m,

( %35}1&)5-@ iﬁjvcﬁmc)m&%nﬁm ﬁ)’l-éc(ﬁsch]:fbl 6.95 (s, 1H), 5.17 (s, 211),
3 70 (s CMS qlé g; min. le Example 6: Preparation
'ﬁ%gﬁﬁ%m ctcrﬁ“fuoromethyl-

S-MW—smmmmﬁMﬂm%%%xample | replacing
2{§£%§%@§EYMFQM&%M}% %@%}x&%&g@ﬁnesulfcnyl _benzene.

DC13) S 7.93 611), 7.11 (s, 15 111),
27 Rpargory - fsf@@{%m&tﬂ 553&?1{’%-32%3 -ngzix)oglre)gcé 3H): LCMS
-(.‘m?éﬂﬁa‘i’c@)# rifluoromethyl-biphenyl-3-yi}-cyclopropanecarboxylic acid;

2-{5-[4~(Pyrrolidine-1-sulfonyl)-benzyloxy]-4'-trifluoromethyl-biphenyl-3-yl }-pentanoic

acid;

2—-(5-Cyclopropy}methaxy-4'—triﬁuommethyl~biphenyl~3 -yi)-pentanoic acid;
(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid;
[5-(3,5-Dichloro-benzyloxy)-4-trifluoromethyl-biphenyl-3-ylJ-acetic acid;
[5-(4-Dimethylsulfamoyl-benzyloxy)-4"trifinoromethyl-biphenyl-3-yl]-acetic acid;
[5-(1-Phenyl-ethoxy)-4-trifluoromethyl-biphenyl-3-yl}-acetic acid.

Example 4: Preparation of [S-(4-isopropyl-benzviexvi-4'-frifimeromethyi-biphenyi-3-
yij-acetic acid (31}

Procedure as for example 1 replacing 4-fluoroberizy! bromide with 4-isopropylbenzyl
bromide. 'H NMR (CDCl) & 7.66 {m, 4H), 7.38 (d, 2H), 7.27 {d, 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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(M-H) 462.9, RT = 3.9min. Example 7: Preparation of
(5-cyclohexvimethoxv-4'-trifluorometlbyl-biphenyl-3 V1)- 20 acetic acid (V)
Procedure as for example | replacing 4-fluorobenzyl bromide with
bromomethyl- cyclohexane. IH NMR (CDC13) S 7.67 (s, 411), 7.07 (s,
111), 7.03 (s, IH), 6.86 (s, IH), 3.78 (d, 211), 3.69 (s, 211), 1.80-167 (m,
W0 2)pa08B53. 15 (M, 3H), 1.14-1.00 (M, 211); LCMS 25 methSTVERNIRTLES49
5.5 min. Example 8: Preparation of %-14-(pyrro
lidiue-I-sulfoiuyl)-benzyloxyl-4'- triffluorometh(r)l-biphenyl-3 vi}-acetic acid
(VI) WO 2006/045554 PCT/EP2005/011349 29 Procedure as for example
ExaniplelasingPidhsentioanzyt bidirticdBoyitmletinirfofiéhng mibplthenzylox
romide,'H NM 3) 8 7-85 (d, 2H), 758-7.72 (|n 6H) 714 (s 1H)
MSN(S 2H), 3.71 (s, 2H), 3.20-3.30 (m, 4H),
1.70-1.80 (m, 5411); LCMS method (A), RT = 4.2 min. Example 9:
Preparation of (5-benzvioxy-biphenyl-3-yf-acetic acid (VIl) to Preparation

Pro@dlrbenioylaamdib idibpbriap drftenetBdrn \Hedod e tith And Ivnomoth xilxmzy!

orofRordt S TObrRED i TV (LB i e e oA s g G 20

6.9 iR SeAsssHiHRG J0rGoRiTie P ethicr(4D. Mmé SImiz:.
1,3-dibromo-5-fluorobenzene 15 (15.9g, 62.Smmot E was added. The
reaction was stirred at room temperature for 12h. Water was added
carefully and the TS' was evaporated under reduced pressure. The
residue was extracted with iso-hexane (x3) and the combined organic

PLe RS0 W BIROH BESh DB G546 X108 R HHGh ethyi-
‘0 e0 pressure e residue

diie Bialdh{F¥lumn chromatography (EtOAcC : petroleum 20
ether) to give |- benzyloay -3,5-dibromobenzene (14.7g, 65mmol) as a
colourless liquid in 69%0 yield. 'l | NNIR (CDC13) 8 7.45-7.33 (m, 5H),

Ere?a% 8fé£n e%a\én\!plz 0 rep?acﬂzm E—ﬁ&orob%%zgﬁ grom)de with I-bromomethyl-4-
methanesulfonyl-benzene. "H NMR (CDCls) & 7.93 (4, 2H), 7.55-7.65 (m, 6H), 7.11 (s,
1H), 7.04 (s, 1H), 6.93 (s, 1H), 5.17 (s, 2H), 3.60 (s, 2H], 3.03 (s, 3H); LCMS method (A),
(M-FT) 462.9, RT = 3.9min. -

Example 7: Preparation of (S-cvciohexvimethoxy-4'-trifiusromethvl-biphenvi-3-vi}-
acetic acid (V)

Procedure as for example 1 replacing 4-fluorobenzy!l bromide <wvith bromomethyl-
cyclohexane. 'H NMR (CDCL) § 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.

Example 8:  Preparation  of _ {5-[4(pyrrolidine-i-sulfoxvl-benzyloxvi-4'-
trifiuoromethvl-biphenvi-3-yI}-acetic acid (VD)
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25 Preparation of (3-benzyloxy-5-bromo-phenyl)-acetic acid ethyl ester
Malone acid tent-butyl ester ethyl ester (10.2nal, 53.8mmol) was added
dropwise to a suspension of NaH (2.2g of a 60%u suspension in mineral
oil, 53.8mmol) in dioxane (200m1) at room temperature and the mixture
was stirred at this temperature for Ih before 30 CuBr (7.7g, 53.8mmol) and
WRFEPEA1BXY-3,5-dibromobenzene (9,29, 26.9mmol) were RITEETRAYO11349
reaction mixture was heated to reflux for 5h. HCI solution (IM aqg, 100mt)
was carefully added and the mixture was extracted with iso-hexane (x3).
The combined organic extracts were washed with HCI solution (1M aq),

Procedueate, forirreaied (MESOME fifdherelepayb Bioues,BEE44-(pyrrolidine-1-

sulfon %E{Eﬁz%ééﬁél%%qﬁ%@%ﬁe@ﬁ%tedw@wﬂy UESd-Presau&ng. 14 (s,
g5|due was purified by fla olumn chromatografhg (EtOAC ; getroég%
11), 7 3o NED G OHled 4P Arieth, selchror e 0538 o 445, 1 FE 4B

45); LosimensBaiditromubeaiizene (3.29, 9.4mmol) in 35% yield and
2-(3-benzyloxy-5- bromo-phenyl)-malonic acid tert-butyl ester ethyl ester
(7.29, contains 1.4 equivalent 5 malonic acid tert-butyl ester ethyl ester,
10mmol) as a colourless liquid in 37% yield.
2-(3-Benzyloxy-5-bromophenyl)malonic acid tert-butyl ester ethyl ester
(7. Zg contalns 1 4 equwalent malonlc aC|d tent-butyl ester ethyl ester,

Fobnaasidiseh 5915219011 ) ghndeeiielacdh (Ao reflex for
12h The AcC)H was removed under reduced pressure. The residue was
poured into Na2CQO3 solution (sat aq) and the mixture was 10 extracted

prepartiith BEPACH LS comnhingd 0rganic extracts were washed with water,
brine, dried (MgSO4), filtered and concentrated under reduced pressure
. togive (3- benzyloxy -5- bromo-phenyl-)acetic acid ethyl ester (6.8g,

N oIa] llow liquid i 70/ ield. 'H NMRég 0
senss )3 el i el 5 R
60% SBSBANEEND ) ny_ng@](piéﬁ)o at room temperature
mnmx(é-@mzydnwtaphemwm&wea&d dthybefewsr 1,3-dibromeo-5-fluorobenzene
(15,54 ¥ BRI MSahsemaRbediac et sbitbe thybesiaerpabilg: o 2Amuhe:

ac?c%ﬂ %Ig!q.?ui 0398 YBQ%'QAQ l?@égigp%&l)r@%ed pressure. The residue was
extracted with ts[}lglt.sgr)lé: (xé)jsgaciﬁgpa |ug1 egx)ggm gﬁacts were washed with NaOH
solution (1M aq). water, brine, dried (MgS80y), filtered and concenirated under reduced
pressure. The residue was purified by flash colunnn chromatography (EtOAc @ petroleum
ether) to pive 1-benzyloxy-3,5-dibromebenzene (14.7g, 65mmol) as a colourless liquid in
69% vield. i NMR (CDClg) 8 7.45-7.33 (m, 5HD), 7.30-7.28 (m, 1H), 7.10-7.08 (m, ZH),
5.02 (s, 2H).

Preparation of (3-benzvioxy-5-bromo-phenyll-acetic acid ethvl ester

Malonic acid rert-butyl ester ethyl ester (10.2m¥, 53.8mmol) was added dropwise to 2
suspension of NaH (2.2g of a 60% suspension in mineral oil, 53.8mmol) in dioxane
(200ml) 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 For Sh. HCI solution (1M aq, 100ml) was
carefully added and the mixture was exiracted with iso-hexane (x3). The combined organic
extracts were washed with HCl sohstion (1M ag), -water, brine, dried (MgS80y), filtered and
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0.04mmol) were suspended in a mixture of K2CO3 solution (0.72 ml,
1.44mmol, 2M ag) and DME (2m1). This reaction mixture was irradiated
in a CEM microwave at 120C for 30min. The reaction mixture was diluted
with water and extracted with Et20 (x3). The combined organic extracts
were washed with water, dried (MgSO4), filtered and 25 concentrated
WH9gJsredkGed pressure. The residue was purified by flash gojuman, 21340
chromatography (EtOAc : petroleunsgether) to give
(5-benzzyloxy-biphenyl-3-yl)-acetic acid ethyl ester (0.12g, 0.35mm012 as
concentEgfdu By gitinshiaursiate. The NIRRT DYRs) Buifisl 254 fiashoggiumn
chron?ab@z@pB0 (BiBAd ), Peldigubd ¢heHY) Gi%-619lofder MIRBGR ([®:cBIBd 1-
benzyAchd 6 Bl 131l DTl ;BORIEOYURMORRS 2-(3-benzyiony-s-
- V|0X~Di -3-yl)-ace tion .
mm%aﬁ%@‘é%%&ﬁ%%@%{%% T e A ot o
malonie AGIRAAYNY FETH AN ﬁ*?tﬁftgilin@ilréis)aa‘??&ﬂ’fé T hd/<h s at
i ARG REHHERZA0RAL3AG A e e fa .
M e )?51) & combined organic extracts were washed with w e?fa
Aco%rfﬁ%,faﬂead’%\%%@zfﬁ fiferEdfehdEonténtafediunae rroquee Fpres sefeces
pressgiveTBe il ovaspheer/| 18ty | )6l aoldtd Ot Zgai0a8 mm ofeasnixture was
extraciOIONHE SHH0d k). 900 ddeiBifed orPiMB LGRS WS/ vabhé DG wat), brine,
. 0 H) 7,15 j : 6. : s
bromoy pReR R BCERS I B SR hgiﬂ’- rﬂﬁé*ﬁ‘é%?yﬁff g; ARG A At H
NMR (6B AR AckAA o oRb Ryl bidiretii-35H - acktie #eidxoldBg>-03 (s, 2H).
4.15 (8,23 86k (5 ZHEL .26 .@n3H)was added dropwise to a solution of LHMDS
in hexanes (0.49m1, 0.49mmol, 1.0M) at -15C. After 30min iodopropane
(0.08ml, 0.82mmo1l) in THE (0.3m1) was added 15 and the mixture was
stirred for a further 30min at -15C. The mixture was then quenched by

pouring onto a mixture of ice and HCI solution (2M aq). This was then
Prepasptivactt (hvitiryloxy-biphenvi-3-yD-acetic acid ethyl ester

(3-Benzyloxy-5-bromophenyl}-acetic acid ethyl ester (0.250g, 0.72mmol), benzene
boronic acid (0.10g, 0.86mmol) and tetrakis(iriphenslphosphine)paliadium(0) (0.04g,
0.04mmol) were suspended in a mixture of K>CO; sohxtion (0.72 mi, 1.44mmol, 2M aq)
and DME {2m}). This reaction mixture was irradiated irx a CEM microwave at 120°C for
30min. The reaction mixture was dilited with water axmd extracted with EO (x3). The
combined organic exiracts were washed with water, dried (MgSQy), Sfltered and
concentrated under reduced pressure. The residue was pwified by flash column
chromatography (EtOAc : petroleum ether) fo give (5-bexzyloxy-biphenyl-3-y1)-acetic acid
ethyl ester (0.12¢, 0.35mmol) as a colourless gum in 48%4 vield. *H NMR (CDCls) 8 7.59-
7.54 (m, 2H), 7.48-7.30 (m, 8H), 7.13-7.11 (m, 2H), 6.94-6.91 (m, 1), 5.12 (5, 2H), 4.16
(g, 2H), 3.64 (s, 2H), 1.27 (t, 3H).

Preparation of (5-benzvloxv-biphenvl-3-v)-acetic acid

NaOH solution (Iml, 1M ag) was added to a solufiorz of (5-benzyloxy-biphenyl-3-yl)-
acetic acid ethyl ester {0.12g, 0.35mmol) in BEtOH (2ual) and the mixture was stirred at
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EtOAc (x2), washed with NaHSO3 solution (10% aq) and the organics
were dried (MgS04) and then concentrated in vacuo to afford a yellow oil.
The oil was purified by flash colun.m chromatography (EtOAc : petroleum
ether) to afford 2-(5-benzyloxy-4'-trifluoromethyl 20
biphenyl-3-yl)-pentanoic acid (0.016g, 0.04mmol) in 18% vyield. 'H NMR
WO REEl335:7.6 9- 7.63 (m, 41-1), 7.47-7.42 (m, 2H), 7.40 (¢CBtiJpz005/611349
7.35-7.31 (in IH) 7.13-7.09 (m, 21%17.0 1- 6.99 (in, IH), 5.11 (s, 2H),

3.63-3.59 ( 11-2.0; o 6
rOOmZﬁTBeéaiu t met;;g;n§§Z ?%%ég &f‘m’;g{mln ééné a{m%l
afEPﬂ‘b%&’Eﬁ‘ﬁ%ﬁW% Lo
bmePr@meﬂmﬁﬁ&&@ibr@tmlen@ reploiiTgibe irdae mﬁﬁcmm give (5-
bemﬁ&q%&@ﬁefﬁbﬁ@gmé&hb(onwgaadzmmBs(@&&taas&alaon? 884 iel d.

ER5:(5637.6.92 (%'%571413(‘;53@ ,3%1?9;@ 218)hOMS, msifogo
|
e ) 5@.&& R AR G oo ﬁ%%lﬁ’l‘%? 3 vl-acett acid

Procedure as for example 9 replacing benzene boronic acid with

4-trilluoromethyl-benzene s boronic acid. sH NMR (CDC13) 5 7.66 (m,

413) 7.30-7.48 (m, 5H), 7.11 (s, 211), 6.97 (s, IH), 5.1 1 (s, 2H), 3.71 (s,
Exa t £ e LI%MSsztgm ) I%TZ-%I Ewle 3 Pre&aliago%of o3V E -
pentanpicaid ;ié dHor example 9 replacmg benzene boronlc aC|d W|th 3,5-

bistrifluoromethylbenzene boronic acid. 'H N]viR (CDCI3) S 7.96 (br s,

2H), 7.85 (br s, 1H), 7.48-7.32 (m. 51-1), 7.13-7.09 (m, 2H), 7.02-7.00 (m,
(5-Bdt)1 &3 (SifRickoi3e T2y (highthyiS yOMS inethiid (R)9R TO24r6mul) in TEIF
(1 2&1 ampleiddd [#8 P@élqs af s@ﬁeﬂzwopsm&lm ﬂlﬁ&l@ﬁ@sm@hggﬂl 3.49mmol,

rocedur. [

il
and the Hut;tlg%)“;a% Tﬁ.f‘ Was then quenched
by pouring onio & mixture of ice and HCE soluﬁen (2M aq) This was then extracted with
EtOAc (x2), washed with NaFSOs solution (10% aqg) and the organics were dried (MgS0y)
and then concentrated in vacuo to afford a yellow oil. The ol was purified by flash colunn

chromatography (EiOAc : petrolenm ether) to afford 2-(5-benzyloxy-4'-trifluoromethyl-

‘biphenyl-3-yl)-pentanoic acid (0.016g, 0.04mmol} in 18% yield "HNMR (CDCl3) §7.69-

7.63 (m, 45D}, 7.47-7.42 (m, 2H), 740 (¢, 2H), 7.35-7.31 (m, 1H), 7.13-7.09 (m, 25), 7.0 1-
6.99 (m, 1H), 5.1 (s, 2H), 3.63-3.59 (m; 1H), 2.11-2.03 (m, 1E), 1.84-1.75 (m, 1H), 1.3 6-
1.26 (m, 2H) 0.92 (t, 350); LCMS method (A), (M-E) 385, RT = 4.9min.

Hixamule 11: Preparation of (S-benrviexy-3'.S5'-dichioro-biphenvl-3-vI)-acetic ecid
X)) |

Procedure as for example 9 replacing benzene boronic acid with 3,5-dichiorobenzeme
bororic acid. 'H NMR (CDCl) § 7.30-7.55 (m, 8H), 7.05 (s, 2H), 6.92 (s, 1H), 5.11 (5,
2H), 3.69 (5, 2H); LCMS method (A), RT = 5.0min.
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6.93 (m 1 H), 5.10 (s, 2H), 3.68 (s, 2H); LCMS method (A), RT = 4.6min.
25 Example 15; Preparation of
(5-benzvloxy-4'-trifluorometbo3cv-biphenyl1-3-(r)1)-acetic acid WO
2006/045554 PCT/EP2005/011349 33 Procedure as for example 9
replacing benzene boronic acid with 4- trifluorometboxybenzene boronic
W5idedd AR (CDCI3) S 7.58-7.53 (m, 2H), 7.47-7.31 (m, EE?,%%? (%%%49
(m, 211) 7.09-7.05 (m, 211), 6.95-6,92 (m, 1H), 5. 11 (s, 2
'%—bR 4.4 |n ;
benzyiexy. lnorem t

X} for example 9 replacmg benzene boronlc acid W|th 3- methcxybenzene 30
boronic acid. '"H NMR (CDC13) 8 7.47-7.32 (m, 6H), 7.12-7.07 (m, 4H),
6. 93 6 89 (m 211), 5.11 (s, 2H) 3.85 (s, 3H), 3.69 (s, 211); LCMS
RT 4.2min. Example 17 Prepar tion of

Procegurp a5 & ox%-cgfﬁgia%’%ﬁ Poros &gt ‘gg?cﬁ “Borane herspe
bomnexamdplém‘ﬂhﬂa@melﬁﬂefﬁfé(hpm ackdwigs fenZaly)idd B @EMIG.97 (s,

( 1),8.13 (s, 211), 7.87-7.79
1), S?ngid(ﬁr?)ﬁyi 217&2%%333 )’%ﬁ% %%3‘?% é%f%&? %1 1) '3.63 (s, 2H):
LCMS method (A), RT = 3.6mi m. 20 Example 18: Preparation of
(5-benzvloxy-3'-hwdroxv-biphenyl-3-yl)-acetic acid (X't~Il Procedure as for
example 9 replacing benzene boronic acid with 3-hydroxybenzene 25

boronlc aC|d 111 NMR (CDC13) 8 7 45 7. 28 (in, 6H) 7. 13 7 08 (m 3H)

aceﬁ,csdgg g,g J2H) LCMSmethod A), ‘RT = 3.8min. WO 2006/045554
PCT7EP2005/011349 34

Procedure as for example 9 replacing benzene boronic acid with 3,5-
bistrifinoromethylbenzene boronic acid. ‘H NMR {CDCl3) 8 7.96 (br s, 2H), 7.85 (br s,
1H), 7.48-7.32 (m, 5H), 7.13-7.09 (m, 28D, 7.02-7.00 (m, 1H), 5.13 (s, 2H), 3.72 (s, 2H);
LCMS method (A), RT = 4.6min.

Example 14: Preparation of (S-benzviexy-3'.4'-dichioro-biphenvi-3-vD-geetic acid
9.4 1]

Procedure as for example 9 replacing benzeme boronic acid with 3,4-dichiorobenzene
boronic acid. 'H NMR (CDCls) § 7.63 (4, 1H), 7.50-7.30 (m, 75I), 7.08-7.03 (m, 2H), 6.96-
6.93 (m, 1H), 5.10 (5, 2H), 3.68 (5, 2H); LCMS method (A), RT = 4.6min.

Example 15: Preparation of (5-bepzvloxy-4'-triflucromethoxy-biphenvi-3-vD-acetic

acid (XD
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Example 19: Preparation of
(5-benzvloxv-4'-methanesulfonyl-biphenyl-3-vl)-acetic acid (XVI1) 5
Procedure as for example 9 replacing benzene boronic acid with 4-
methanesulphonylbenzene boronic acid. }H NMR (CDC13) S 7.98 (d, 2H),
7.74-7.72 (d, 2H), 7.46-7.35 (m, 514), 7.13-7.12 (m, 2H), 7.00 (s, 111)

W baoéma2dd), 3.71 (s, 2H), 3.09 (s, 3H); LCMS method (A) PRIVER BBIOfL349
10 Example 20: Preparation of 33

ProcelRPeNAYI0RY-4 ¢ ?EOVbbi%ﬁﬁﬂi@gWh@ﬁﬁéﬁ acigrdXy | ldcRyocediiie 4-
as for example 9 rep

acing benzene horonic.acid wj
e e e A L e A SR N e
(m, 5EB9H8%iMud L), 749723 (@, 9H), 7.996(22 Th) 1B B.(5, BRI E] G,
_— 2%??' LCM%@%tlﬁd&(@%RT = 3.6min. Example 21: Preparation of
2H); Lt So‘é’ﬁ%ﬂo Y2~ rifIuo'ro%hyl-biphenyl-B-yl)- 20 propionie acid (XX)
Procedure as for example 10 replacing propyl iodide with methyl iodide. 'H
NMR (CDCI3) S 7.70-7.62 (m, 411), 7.48-7.30 (m, 513), 7.15-7.09 (m,
21-1), 7.02-7.00 (m, Ill), 5.12 (s, 2H), 3.80 (g, 1M, 1.56 (d, 311); LCMS
method (B), RT =123min: 25 Example 22: Preparation of
Exax@i@lbeﬂi‘wm%-ﬂﬁlﬂah@ giny priizp8vyll bihwilas
WO 2006/045554 PCT/EP2005/011349 35 Preparation of
methyl-2-(5-benzvloxy-4'-trifluoromethvl-binhenvl-3-vi}-2-rnethvl-
Propionate (5-Benzylozy-4'-triflupromethyl-biphenyl-3-yl)-acetic acid
S el R I e s SRS
borofcShgRErsiomek NeB (9,9 B2040t BBROM, SERENKIShn (MineEd| 6i53-6.89 (m,

. D i 1), 8t - [ j . |h bef
280, ARG TG 21t B Wb BT e WES stired

between

Fxample 17: Preparation of {5-benzvioxy-3'-carbamovi-biphenvl-3-vil-acetic acid

[0.44]

Procedure as for example 9 replacing benzene boropic acid with benzamide-3-boronic
acid. 1H NMR (CDCh) § 12.30- 1245 (br, 1K), 8.13 (s, 2H), 7.87-7.7% (m, 2H), 7.56-7.22
(m, 8K, 6.97 (s, 1HD), 5.18 (s, 2H), 3.63 (s, 2H); LCMS method (A), RT = 3.6mim.

Example 18: Preparation of (. 5-benzviexy-3'-hydroxy-biphenvl-3-vl}-acetic zcid (XVI)

Procedure as for example 9 replacing benzene boromic acid with 3-hydroxybenzene
boronic acid. 'H NMR (CDCls) & 7.45-7.28 (m, 6H), 7.13-7.08 (m, 3H), 7.01 (s, 1H), 6.91
(s, 1H), 6.97 (5, 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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-4C and OC for 2.5h, diluted with DMF and warmed up to room
temperature overnight. NH4CI solution (sat aq) was carefully added and
the mixture was extracted with EtOAc. io The combined organic extracts
were washed with brine, dried (MgSO4), filtered and concentrated under
reduced pressure. The residue was purified by flash column
wasagnaiegiaphy (EtOAc : petroleum ether) to give PCT/EP2005/011349
2-(5-benzyloxy-4'-trifluoromethyl- biphenyl-3-yl)-2-methyl-propionic acid
methyl ester (0.12g, 0.28) as colourless oil in 76% yield. 'H NMR (CDCI3)
S 7.67 (m, 4H), 7.47 (in, 2H), 7.41 (in, 2H), 7.36 (m, 1H), 1.13 is (m, 111),
Exampl® (160, Bitdha fad bl i) bonbdiéSy 24 el (3 s 3 kd dw - Bh HSn B - acetic

4 S method (3), RT = 5.6min. Preparation of
——@am =t5=benzvloxv-4'-trifluoromethvl-bi henvl-3-yl)-2-methyl-ProPionic acid 20

A solution of
2-(5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-2-methyl-propioa is acid
Procedfthyhestes:(0. é%angigsmmegplsbﬂﬁ (YANas BeEE AP N it 4-
tem erature with a solytion of K.OH (0. 3.00mmol) in methanol and
thaWﬁ\'g? henyibepzene B‘F‘E\R/Bc&‘iayg M.(&%?@h)aé ﬁgﬁjﬂeémttﬁ HricTddidh
2H), m@ﬁr@tediyvaMQmmemomur(edz@mgn@ @D2BXIracts Wers), 3.09 (s,
3ED): ed Qﬁi}él&O%iolutlon (sat aq), brine, dried (MgSO4), filtered and
: concen?ra?e &t reduced pressure. The residue was purified by flash
column chromatography (EtOAc : petroleum ether) to give
2-(5-benzyloxy-4'-trithroroinethyl- biphenyl-3-yl)-2-methyl-propionic acid
(0.045¢, 0.1 Immol) as a white solid in 39% yield. rH NMR (d4-MeQOD)
7.79-7.71 (m, 4H), 7.50-7.46 (in, 211), 7.42-7.36 (m, 21), 7.35-7.29 30 (m,
Examild) 28:2 PeBrfitiotM of . 5tk ity 14'1yuBdSevI0Ginl L3 )vib-dbds, acid
m!ﬁl), 1.59 (s, 613); LCMS method (A), RT = 4.Snain. Example 23:
eparation of 1-(5-benzvloxy-4'-trifluoromethyl-biphenwl-3vi)- 35
cvclopropanecarboxvlic acid (XXI) WO 2006/045554 PCC/EP20 0 5/0 2
134 9 36 Procedure as for example 22 replacing methyl iodide with
Procedhﬂ -dibfaeneiinad tffacing benzene boronic acid with benzenesulfonamide-4-

boromc ac1 O%x%zé]ﬁ -t&fluo;grﬁw&&%sry }ﬁl%%cé r&)i%an]e&:& [}J’Qf({llcﬁ{).,d 7.00

(s, IH), 5.17 (s, 283, 3‘6'? (s, 2E); LCMS method (A), RT = 3.6min.

Example 21: Preparafion of = 2-(5-benzvioxy-4'-trifluoromethvi-biphenyl-3-vl}-
propionic acid (XIX)

Procedure as for example 10 replacing propyl iodide with methyl iodide. 'H NMR
(CDCls) § 7.70-7.62 (m, 4H), 7.48-7.30 (m, 5EL), 7.15-7.09 (m, 2F), 7.02-7.00 (m, 1H),
5.12 (s, 2H), 3.80 (g, 1H), 1.56 (d, 3H); LCMS method (B), RT = 12 3min-

Exampie 22: Preparation of 2-(5-benzviexv-4'-triflucromethyl-biphenyl-3-yI)-2-
methyi-propionic acid (XX)
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a white solid. IH NMR (d6-DMSO) 7.90 (d, 214), 7.80 (d, 2H), 7.49 (d, 2H),
7.41 (t, 2H), 7.37-7.31 (m, 1H), 7.27-7.23 (m, 2H), 7-07-7.02 (in, IH), 5.19
(s, 2H), 1.49-1.43 (m, 2H), 5 1.25-1.20 (m, 2H); LCMS method (A), RT =
4.7min. 10 In an analogous fashion to example 9, replacing benzene
boronic acid with the appropriate boronic acid, the following were
waynbesisad: Example Name LC Method Retention Time Ng{rampedii49
(5-Benzyloxy-4'-fluoro biphenyl-3-y§-acetic acid () A 4.2 25
Prepaf@itaCNZYeXy-4reRiere-Diphbemnidwh4aceticasitdefhd Aiphénvi-3-vIi-2-rnethyl-
propidebtd\cetyiamino-5-benzyloxy biphenyl-3-yl)-acetic acid B 9.1 () 27
(5-Benzyloxy-4'-hydroxy- B 9.4 biphenyl-3-yl)-acetic acid (30(J) 28
(5-Benzyloxy-4'-isopropoxy biphenyl-3-yl)-acetic acid B 11.9 29
(5-BetoyBenzyiaifuatdheiflyidnp Heipyiehyit Baghtacetisicid Bt (18580  (0.15¢g,
0.37ukRoBER DAY 1 SrfpRRNENC BIBRENIES - 86aiteAGICANME WO72g of 2 60%
200 %34553% Bt VEEAROS M EAR (368 h(SrR ARV RSN M wred for

1h befolrg me };i ibdl&gc(gpl%%il . 611911‘:?01) was added. The reaction was stirred between

-4°C and 0°C for 2.5h, diluted with DMTF and warmed up to room temperature overnight.
NH,CI solution (sat ag) was carefully added and the mixture was exiracted with EtOAc.
The combined organic extracts were washed with brine, dried (MgSOy), filtered and
concentrated under reduced pressure. The residue was purified by flash columm

© chromatography (EtOAc : petrolewum ether) to give 2-(5-benzyloxy-4'-trifluorezmethyl-

biphenyl-3-y))-2-methyl-propionic acid methy! ester (0.12g, 0.28) as colourless oil in 76%
yield. 'H NMR (CDCl) 8 7.67 (m, 4H), 7.47 (m, 2H), 741 (m, 2H), 7.36 (m, 1E1), 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-be;

A solution of 2~(5-benzyloxy-4-trifluoromethyl-biphenyl-3-yl)-2-methyl-propionic 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 (3mi, 6:1). Afier two days the
mixture was acidified with citric acid and extracted with EtOAc. The combined organic
extracts were washed with NaHCO3. solution (sat ag), brine, dried (MgS0Oy), filiexed and
concentrated under reduced pressure. The residuve was purified by flash column
chromatography (BtOAc : petroleum ether) to give 2-(5-benzyloxy-4'-triftworozmethyl-
biphenyl-3-y})-2-methyl-propionic acid (0.045g, 0.11mmol) as a white solid in 39%-¢ yield.
2 NMR (d:-MeOD) 7.79-7.71 (m, 4H), 7.50-7.46 {m, 2H), 7.42-7.36 (m, 2H), 7. 35-7.22
(m, 1H), 7.25-7.23 (m, 1H), 7.17-7.14 (m, 1H), 7.08-7.05 (m, 1H), 5.17 (5, 2ZH), 1.59 (s,
6H); LCMS method (A), RT = 4.8min. )

Example 23: Preparation of _ 1-(5-benzyloxy-¢'-trifiucromethyl-biphenes1-3-vil-

evelopropanecarboxylic acid OIXT)




i0

(XXDQ 32 (5-Benzyloxy-2'-methoxy B IIA biphenyl-3-yl)-acetic acid (X3
X) 33 (5-Benzyloxy-2'-methyl biphenyl-3-yl)-acetic acid B 11.5 qo } 34

(5-Benzyloxy-3'-methyl biphenyl-3-yl)-acetic acid B 11.6 35

(5-Benzylo),-3'-trifluoromethyl biphenyl-3-yl)-acetic acid B 11.8 (Xall} 36
(5-Benzyloxy-2'-fluoro biphenyi-3-yl)-accfic acid A 4.2 (Y 37

wa RsReaxy-4'-methyl biphenyl-3-yl)-acetic acid C 3.2 (X3z¥iup$hos/n11349
(5-Benzyloxy-3"-fluoro biphenyi-3-gh-acetic acid C 3.1 CMWD 39

(5-Benzylox)-3'-chloro biphenyl-3-yl)-acetic acid C 3.3 _40 (5-Benz)rloxy-3'
Procedyfutst dRTe FFOBRBIpRePESIRE aistylyiodide te UnvArPERERpR 415

benzylByepgataflonroh2d8s-hibplpyyridlidibeci-siotformsAdRebatpyidic/rdld was obtained as
a whitd' fhuarémetut- pislsdc3-ybroqatanaic agtd(XBXM7.49 (d, 2H), 7.41 (¢, 2H),
7.37-7.31 (m, 1H), 7.27-7.23 (m, 2H), 7.07-7.02 (m, 1H), 5.19 (s, 2H), 1.49-1.43 (m, 2H),
1.25-1.20 (m, 2H); LCMS method (A), R'T = 4.7min.

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 {miny}
24 (5-Benzyloxy-4'-fluoro-
biphenyl-3-yh-acetic acid (XXID) | A )
25 (5-Benzyloxy-4'-chloro-
‘biphenyl-3-y1)-acetic acid | A 4.4
(XTI
26 (4'-Acetylamimo-5-benzyloxy-
biphenyl-3-yl)-acetic acid | B 9.1
(XXIV)
27 (5-Benzyloxy-4"-hydroxy- - 9.4
| biphenyl-3-yi)-acetic acid (XX V) )
28 (5-Benzyloxy-4'-isopropoxy-
biphenyl-3-yl}-acetic acid | B 11.9
(XXVD) ' -
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

XVHID)




WO 2006/045554 PCT/EP2005/011349 38 Procedure as for example 10
replacing (5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)- acetic acid with
5-[4-(pyrrolidine-I-sulfonyl)-benzyloxy]-4'-trifuoromethyl-biphenyl-3-yl-
acetiic acid, itself made according to the procedure of example 9 replacing
benzyl alcohol with 4-(pyrrolidine-I-sulfonyl)-benzyl alcohol, afforded
wo{Zegeipsagolidine-l-sulfonyl) 5 PCT/EP2005/011349
benzyloxy]-4'-triffuoromethyl-biphefyl-3-yl}-pentanoic acid, LC method B,

31 retentl gmrgme 12.6,min Example 421 Preparation of

2-(5-e clopr q’r‘ﬁr_%hn]ﬁ_v “tritiuorgmethyl-biphenyl-3- yl)-gentanoic acid
(XL) L 3/ ure-a%¥5r examp®Fifb|Bplacing 10.9
(5-berﬁ@ﬁ§® 4'-trifluoromethyl-biphenyl-3-yl)- acetic acid with
5-Tyet ropwmemq}xy Z-trifttorometnyi-bipnenyi-3-yl-aceticiacid, iself
32 madé & % ceture of axample 9 replacing bengybalcohol
with @e@gwm@mﬁ% ded
133 Z2-(5- ,yé%%?lzg&/lmeihox -4 s tnfluorom:ethyl piphe:nyl- 15 3-yl)-pentanoic
acid, |L retention time 128 min. Example 43: Preparation of

15-(4- EFﬂB‘T‘BYBéﬁ%ﬁ%f4 -trifluof§HiatRyl-biphenyl-3- vii-acatid-Acid (XLI)
20 T¢ @3afdtion of (5-benzylaxy-4'-trifluoromethyl- biphenyl-3 yl)-acetic

acid(2;5°7g, 5.5 MMt i EJOH (50 ML) Was added 10% PdfC (5% Wt)
34 and twé_sfgﬁﬁ%lﬁf%%&‘éegﬂg ension stirred under an atmosghere of H2 for
5 houreirpryirésiitastihixture wasifiltdted through acute ande@aporated
to dry rqmm‘he residue was purified py flash column 25. chfomatography

FAwt T\

{EtOA trotetm culcl) togive2:319-(93-96) (5-hydroxy=4+—
35 trifuofdr 5[‘?1%’ KipreniioneRet¥iacid ethyl ester as a white solid. A

suspébigibenp- 35 hyagetizpaidrifuoromethyl-biphenyl-3-yl)-acetipgcid ethyl

ester|{(70..mg. 0.22 mmol), K2CO3 (60 mg, 2.0 equivalents)

4-chlp | bromide (50 mg, 1.1 80 equivalents) in MeGN (2 ml-) was

36 heatqd iR L3104 2haiye The resultant suspension
biphenyl-3-y!)}-acetic acid | A 42
XXXIV) '

37 (5-Benzyloxy-4'-methy - _
biphenyl-3-yI)-acetic acid | C 3.2
EXXV)

38 (5-Benzyloxy-3'-fluoro-
biphenyl-3-yl)-acefic acid | C 31
(XXXVI)

39 (5-Benzyloxy-3'-chloro-
biphenyl-3-yl)-acetic acid | C : 33
OV

40 (5-Benzyloxy-3'-

' trifluoromethoxy-biphenyl-3-ylj- | C 3.3
| acetic acid (XXX VIIL)

Example 41: Preparation of  2-{5-14. rolidine-1-sulfonvh-bepzvicoxy]-4'-
trifiuoromethvi-biphenvi-3-vil-perzfanoic acid




10

15

20

23

30

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. WO 2006/045554 PCT/EP20051011349 39
[5-(4-Chloro-benzoxy)-4'-trifluormethyl-biphenyl-3-yi]-acetic acid ethyl
WolShéRldSq ma, 0.19 mmol) was hydrolysed as described R exampls 34
to give 71 mg (90 %) [5-(4-Chloro- 3g
benzyloxy)-4'-trifiuoromethyl-biphenyl-3-yl]-acetic acid as a white solid. LC
Procedyesvsd fer fﬁé%gfﬂérorwm@réva&maq & ?ﬁﬁr&ﬁlmgsﬂgwlﬁyh@%é ~yl)-
aceticappr optiaie] hativeohslalkylatibipndehentybigfotvirniflunemefindpapbeyl-3 -yi-
acetic EXRNBPIANANS dtorerthod Bioptieadtimaef éR&ﬂ phN@ 4éplasmg benzyi alecohol

R
LA %@ERK T17’) YL%'E?‘(?‘??‘BR:‘H %,)r ennon time

12, 6IJolﬂ-muoromethyl -biphenyl-3-yl]- A 5.0 acetic acid (XLIV) 47
[5-(Tetrahydro-pyran-4. ylmethoxy)4'-trittuoromethyl- A 4.2
biphenyl-3-yl]-acetic acid (XLV) 48 [5-(4-Dimethylsulfamoyl-

Examb@N2y|oxwednitfionremetiilevdidptopyimethoxy-4'-trifincromethyl-biphenyv 1-3-
vi-pentaneic acid (XL)

Procedure as for example 10 replacing (5-benzyloxy-4™-trifluoromethyl-biphenyl-3~y1)-
acetic acid with 5-cyclopiopyImethoxy-4'-trifluoromethyl-biphenyl-3-yl-acetic acid, itself
made according to the procedure of example 9 replacing benzyl alcchol -with
cyclopropylmethyl alcohel afforded 2-(5-cyciopropylmethoxy-4'-trifluoromethyl-biphe-nyl-
3-yl-pentanoic acid, LC method B, retention time 12.8 min.

Example 43: Preparation of [5-{4-chloro-benzvioxv)-4'-trifluoromethyvi-binhenv1-3-
vil-acetic acid (LD

To a solution of (5-benzyloxy-4’-triflucromethyl-biphenyl-3-y-acetic acid (2.5 g, 5.5
mmol) in BtOH (50 mL) was added 10% Pd/C (5% wt) and the resultant black suspen.sion
stirred under an atmosphere of Hy for 5 hours. The resultant mixture was filtered trough
celite and evaporated to dryness. The residue was purified by flash colwmmn
chromatography (EtOAc : petroleum ether) to give 23 g (93 %) (5-bydroxys-4'-
rifuoromethyl-biphenyl-3-yl » -acetic acid ethyl ester as a white solid.

A suspension of (3-hydroxy—-4’-irifucromethyl-biphenyl-3-ylj-acetic acid ethyl ester (70
mg, 0.22 mmol), X2CO; (60 mg, 2.0 eguivalents), 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 evaporatecd io drymess. The residue was purified by flash colwumn
chromatography (BtOAc : petroleum ether) to give 85 mg (83 %) [5-(4-chloro-benzo xy)-
4*-gifluoromethyl-biphenyl-3 -yll-acetic acid ethyl ester as a clear oil.



biphenyl-3-yl]-acetic acid (XLVI) 49 [5-(I-Phenyl-ethoxy)-4'-
trifluoromethyl-biphenyl-3-yl]- A 4.5 acetic acid (XLVII) 50
{5-[4-(Morpholine-4-carbonyl)- benzyloxy]4-trifluoromethyl-
biphenyl-3-yl}-acetic acid C 2.9 (XL VIII) 51 (4'-Trifluoromethyl-5-(3- C 3.4
trifluoromethyl-benzyloxy WO 2006/045554 PCT/EP2005/011349 40
WibH8#945351] -acetic acid (XLIX) 52 [4'-Trifluoromethyl-5-(RET/EP2085/011349
trifluoromethyl-benzyloxy)- C 3.4 b:thenyI-3-yI] -acetic acid (L) 53
[5-(4-(BrR%enethieny 4&&%&%@1&%@5&&;@&@&%@5&9'@%& SRR o
0.19 &R HADYIERRMANy 'meﬁ@gox i SR BRIOYT et %) [5-4-Chloro.
benp RIRNENYL3-V[-acetic ac) il %%.me{ﬁﬁéa"r ém&;ﬁ‘ o) [5<{4-Chloro-
Y o>¥§7)f-}£f RHGROHBRT 38 Hiphesidayipavhite wligh ANIs60d C,

retentign HoMetfABRrbamoyl- benzylo..xy)-4'--bifluoromethyl- C 2.8

In an analogous fashion, using the appropriate halide as alkylating agent, the following
were prepared:

Example | Name LC method retention time (mirs)
No

44 {5-Cyclopropylmethoxy-4'-
trifluoromethyl-biphenyi-3-y1)- A 4.3
acetic acid (XLIT)

45 [5-(5-Methyl-isoxazol-3-
yimethoxy)-4-trifluoromethyi- A 4.0
biphenyl-3-ylj-acetic acid (XLIT)

46 [5-(3.5-Dichiore-benzvioxy)-4'-
trifluoromethyl-bipheryyl-3-yi]- A 5.0
acetic acid (XLIV)

47 [S(Tetrahydro-pyrap--
yimethoxy)-4'-trifluoromethyl- A 4.2
biphenyl-3-yl}-acetic acid (XLV)

48 {S-(4-Dimethylsulfamoyi-
benzyloxy)-4'-irifluoromethyl- A 4.1
biphenyl-3-ylj-acefic acid (XLVI)

49 [5-(1-Phenyl-ethoxy)-4'-
trifluoromethyl-biphenyl-3-y1}- A 4.5
acetic acid ({L'VID)

50 {5-{4~(Morpholine-4-carbonyl)-
benzyloxyl-4-trifluoromethyl-
biphenyl-3-y1}-acetic acid
(XLVII)

51 {4-Trifluoromethyl-5-(3- c 34
trifinoromethyl-benzyl oxy)- '




biphenyl-3-yl]-acetic acid (LW) 57 {5-[4-(Pyrrolidine-I-carbonyl)-
benzyloxy]-4'-Ixiffuoromethyl- C 3.0 biphenyl-3-yl} -acetic acid (LV) 58
{5-(4-(Morpholine-4-sulfonyl)- benzyloxy]-4'-trifluoromethyl- C 3.1
biphenyl-3-yl} -acetic acid (W1) 59 [5-(4-Trifluoromethoxy-
benzyloxy)4-9aifluoromethyl- C 3.2 biphenyl-3-yl] -acetic acid (LVII) 60

wWort8e€iakar-benzyloxy)-4'- trifluoromethyl-biphenyl-3-yl]- Cyd#rasmtigizs

acid (LVIII) 61 [5 (3-Chloro- benzyleﬂy) -4’ - trifluoromethyl-biphenyl-3-yl]- C

34

U (LEX) 62 15-(21
trifluo%%ﬂﬁ'@ "Bl ﬁé‘ﬁ?ﬁ%@yﬂée{g’ acetic acid (LX) WO

“henzyloxy)-4*=

2006/045554

s PCP %EW&E&%&Q #4_xample 63: Prenaratioea of
2-(5-pbe u\{ég EjuorO{nelﬂvl -binbenyl-3-yi)-pent- 4-¢npic acid (LA'Y)
oro 2 4 "
Prepgaration acco le 10 replacing iodoproparie with allyl
iodidebihsigdd-yl (@*cet‘c acid (L)
benzyloxy-4 - eﬁ%{l&l%g F3tyl)-pent-4-enoic gcid, LC method
>3 C, ret %tlon % 5 mm& 4CPreparation off 3.3
(R)-2- PSP ”V \ﬂ?ﬁgﬁ%’( Sy rn‘luoromethyl- bighenyl-3-yI)-pentanoic
54 acid lﬂ(ﬁ%@& 24 Ratxyclopropyimethoxy-4'-
vimethoxy)-4'~triflucromethyl- C 3.1
biphenyl-3-yl}-acetic acid  (LII)
55 [5-(4-Dimethy lcarbamoyl-
benzyloxy)-4'-trifluoromethyl- C 2.9
biphenyl-3-yl] -acetic acid (LOT)
56 [5-(4-Methylcarbamoyl-
benzyloxy)-4'~trifluoromethyl- C 2.8
biphenyl-3-yi}-acetic acid (LIV}
57 {5-[4-(Pyrrolidine-1-carbonyl)-
benzyloxy}-4'~trifluoromethyl- C 3.0
biphenyl-3-y1} -acefic acid (LV)
58 {5-[4~(Morpholine-4-sulfonyl)-
benzyloxy}-4'-triffucromethyl- C 3.1
biphenyl-3-yl} -acetic acid (L.VI)
55 [5-(4-Trifluoromethoxy-
benzyloxy)-4'~trifluoromethyl- C 32
biphenyl-3-yi] —acefic acid (L.VII)
60 [5-(2-Chloro-benzyloxy)-4'-
trifluoromethy 1-biphenyl-3-yi}- C 34
acetic acid (L VIH)
61 [5-(3-Chloro-benzyloxy)-4'- -
trifinoromethy 1-biphenyi-3-yi}- C 34
acetic acid (LX)
62 [5-(4-Methyl-benzyloxy)-4'-
irifinoromethy1-biphenyl-3-yl}- C

acetic acid (LX)

34
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10 trifluoromethvl-biphenvl-3-yf)-pentanoic acid a LM The enantiomers of
2-(5-cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-yi)-pentanoic acid
were separated on a 5 cm Chiralpak AD column with 70/30
heptane/isopropanol. with 0.1 % acetic acid as the eluent at a flow rate of
80 ml/min. The first peak off the column 15 was designated R* and the
Vi@ aenel45&Hk S* Example 65: Preparation of PCT/EP2005/611349
(R)-2- (5 Benzyloxy-4' -trifluorometht- -biphenvl-3 yi)- pentanoic acid (I
- (R-Benadexyd Hifluoemetivbinbenybibidly Reeniangic
0 The enantiomers of
94 loky-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid were

Prep 5@&89&&{2« # 3 capphiratpakiARyibisetpanokantsQyl itk Arasdwl 2-
(s-beniEH ol adlow e @8 AL dﬁg@ﬂg e relenkalh e Gola &l Afdpifen

e5|gnate af 26 min was designated S*
time 3é%ple 66: Screening of the compounds of the invention for
y-secretase-modulating activity 30 Screening was carried out using SKN
neuroblastoma cells carrying the APP 695 - wild type, grown in

ExamPAMEMINLFEpiixddR - (BAMRMDECde dynribotdeion _
biphes ARG 0RETUNYGE SUBpIgRentadavithydye | QI-GSBH l;mﬁ 4
cids, Ceffs Were growr 10 Tiedt Conuengy, e Screening was performe
friflugy ‘ FesaeBEy tor-4tatt1997) Nature 35 Medicine 3:
67. WO 2006/045554 PCT/EP2005/011349 42 IC50-values of selected

compounds of the invention on the etase a t| Th win
The cMIRGRAS SHot ARTESBRPEPET. Citorome s bphe) 3 pestancic

acid WER) RREGYIprosyInidslerkaARirebimmatiih IERdwrssiopemedivith
0.1 % asigi Scid as the eluaent at a flow rate of 80 ml/min. The first peak off the column

WS d&??’ﬁn%t @@yﬁg@;@@%ﬁ% 4=trifluoromethyl-biphenyl-3-y1)-pentanoic
acid; (R)-2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid;

Example 65 Preparation of (R)-2-(5-Benzvlexy-4'-trifivoromethyl-biphenvi-3-yi)-
pentanoic _acid (LXIV) and (8)-2-(5-Benzvioxy-4'-trifiucromethyl-biphenvi-3-v})-

pentanoic acid {L.XV)

~ The enantiomers of 3-(5-B enzyloxy-4'-trifluoromethyl-biphenyl-3-vl}-pentancic acid were

separated on @ § cm Chiralpak AD with methanol and 0.1 % TFA as the eluent at & flow
rate of 80 mi/min. The first peak off the column at 16 min was designated R* and the 2nd
peak at 26 min was designated S*

Example 66: Screening of the compounds of the invention for y-secretase-modulating
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 perforinied using the assay as described in Citron et al (1997) INature
Medicine 3: 67.
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(S -2-(5-Benzyloxy-4'-tdfluoromethyl-biphenyl-3-yl)-pentanoic acid. TO
Example 67: Demonstration of CNS penetration In-vivo Study: A total
number of 24 mice (C57) were dosed orally at 100 mg/kg of drug
compound in 10% propylene glycol, 7.5% ethanol and 82.5% solutoL At
designated times (2, 4. and 8 hrs), a group of eight mice were sacrificed,
wansblass= and brain tissue t5 samples were collected bysotnuwinesiiesse
NIH guideline. Bioanalytieal: Plasn¥& samples were prepared as follows.
Two hundred microliters of acetonitrile containing internal standard was
added to 100 pL of plasma to precipitate proteins. After vortexing,
1cs0-aABPesaetecentriuged aF d0900-a4ox 40-9n.a0d LR supsERatants
— - were transferred to HPLC sample vials for analysis by LC-MS-MS.
The folalibiatianstantiatdswer éGie phretlibjvadding appropriate volumes of
... drug stock- solution directly into blank plasma (from untreated animals)
R)-2-4nt Yﬁi&@ggéaqﬁgmt%nv*%le’aﬁﬁﬁ%ﬂ"'ﬁm~ ARG AT Ssues
o e f iy ) uffes _100-mg 25
2 e B e ing
R)-2-{fBemayistartiandwasmdisttpiadpt-viisstmbiomogenants to

recipitate proteins- Thre plicates were processed for each tissue
(52 EHORER AP ORRRSY  LRAGS Wt BORRR 54 at 10000 g for 10
rain and supernatants were transferred to HPLC sample vials for analysis
by LC-MS-MS. Calibration standards were prepared by adding
appropriate 30 volumes of stock solution directly into blank brain tissue
_ i s and processed identically to
BAe Bttt prasH SarTD! 20 5554 PCT1EP20051011349 43
LC-MS-MS analysis was performed on operated in ESI positive ion mode.
A generic.LC gradient was utilized as 95 % aqueous to 95% acetonitrile

In-vivgSamdssiex 4000 Wiglengmiurict missspBcienmdtesd ArafraablPlb me/ke of
drug cHSbBRhd H000HPhEpSYIRMRIVEDE 7305 SRGSIQMEEFWasIaNE! bd designated

simes [JI355 £ U1 (e sbove gondtons e 264210 oL PIAILLS B oo
samples were collected by following the NIH guideline.

A

Bicanalytical: Plasma samples were prepared as follows. Two hundred
microliters of acetoniirile containing internal standard was added to 100 pL of plasma to
precipitate proteins. After vortexing, samples were centrifuged at 10000 g for 10 min and
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
Qlasma 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 coptaining internal
standard was added to 100 pl of tissue homogenants to precipitate proteins. Three
replicates were processed for each tissue homogenant. Afier voriexing, semples were
centrifuged at 10000 g for 10 min and supernatants were transferred to HPLC samaple vials
for analysis by LC-MS-MS, Calibration standards were prepared by adding appropriate
vohmnes of stock sohution directly into blank brain tissue homogenant (from wmireated
animals) and processed identically to collected plasma samples
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2 (5 benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid and 32.0 for
(S%)-2 (5- benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-pentanoic acid.
Example 68: Demonstration of in vivo efficacy 10 A4342 lowering agents
of the invention can be used to treat AD in mammal such as a human or
alternatively in a validated animal model such as the mouse, rat, or guinea
waigeedbearammal may not be diagnosed with AD, or may BREEFR2e0§(011349
genetic predisposition for AD, but fiay be transgenic such that it
overprodusenans veRiupiyaepdsis Adddrd il 8 lapndiwinilarsmtkat A

.seen in the human_AP42 lowering agents,canbe administered | W 4000
genangteﬁé]ﬂf’gcfﬁawﬁgiﬁlg any s ar\lydir{?i] %r%‘&ﬂ%sd? %_é@ﬁ{gﬁﬁﬁt@oﬁ%ﬁéd to,
triple-dvSHEpidwering agetsvsisiarinedomenf Agilaet {4BLBR capsires The
s & {&K@&g@){p%{mﬁgtion. A(_342 Iowgrir_lg agents can 20 be

dministered at any dose that is sufficient to significantly reduce levels of

Undcy%f%ﬂ@v%b&i@h@it@fﬁ@&@%??ﬁaG&amﬁr?@&iaﬁmﬁzjm%mt&l*}
adnymstratign of an owering,agent would reduyc VelSiay ooz
2o R S s o R ebie S G 30 18 s

benzylvey -5 Swesistityldripheosh by hperfanoilrfdatively 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
hum yloid precursoy protein, [V7171j (Moechars et al., 1999 J. Biol.
PR &s; ZER 0BG ALORLE Itk Hahts on this model have been
transferred to reMYND NV. The single transgenic mouse displays
AB42SBRRIBREAANEIGRSEMR A A YYatien &f (eamyioid (Aidnal Deich as &
eventually resulting in .amyloid plagues withi suglculum, hlxpeoca%m‘ﬁus .
rmmman, SRRV RS U ITE L GERAL R TR SPARP ISR B
The néigiesiably AR slepiasitteredwiih thEntedmutntiidaR 4 2 towier prgdageesitial for
be WO 2006/045554 PCT/EP2005/01 4 I d:
4D, e R Pt S e o0 i R A o
mannév(@d:Panid tetaADnvibeldieaguantitated by standard techniques, for
example,

APB42 lowering agents can be administered in any standard form wusing any standard
method. For example, but not limited to, AB42 lowering agents can be in the form of
Yiquid, tablets or capsules that are taken orally or by injection. AP42 lowering agents can
be administered at any dose that is sufficient to significantly reduce levels of A B42 in the
blood plasma, CSF, or brain.

To determine whether acute administration of an AB42 lowering agent would reduce AB42
levels in-vivo, two-three month old Tg2576 mice expressing APPG9S5 containing the
“Qwedish” variant can be used or alternatively a fransgenic 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 mode] have been transferred to
reMYND NV. The single transgenic mouse displays sponianeous, pIrogressive
accumulation of P-amyloid (AB) in brain, eventually resulting in amyloid placques within
subiculum, hippocampus and cortex. Animals of this age have high levels of AP in the

" ‘brain but no detectable AP deposition. Mice treated with the AB42 lowering agent will be
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using ELISA. Treatment periods may vary from hours to days and will be
adjusted based on the results of the A(342 lowering once a time course of
onset of effect can be 5 established. A typical protocol for measuring
AE342 lowering in vivo is shown but it is only one of many variations that
could be used to optimize the levels of detectable A(3. For example,

WAl paets58£ompounds can be dissolved in DMSO (volumeretreleasb419th
of the final formulation volume), vdftexed and further diluted (1:10) with a

examda@@/m{&v&)ﬂpMy@rm)tbt@mk@d%rifem&nﬁﬂdr@maeﬁd%%m&e@s of
soluti gn in PBS, where a r they are sanjcated f econds.

solubf, AR 0 Kl B A TSRS PR B oe e cta el

using mbéfmsmrﬁmémmwmyﬁlﬁmaimabmlys cotldriicbg izzelnmélbased
cours of S a animals sacrificed thr to fQur ho rs.aft

on th?nrg ose |s%%|végng %lj{;e@ooang C(!)J'ﬁectlie((%l1 at sa%ﬁ ce%r %Ijosofd cﬁor Ection be

establishpérformed via a heart puncture during anesthesia with a mixture of

Ketalar (Ketamln) Rompu‘é(érf lazin 2%).and Atropin (2:1:1) and
A typiesl SERkRER oD TACHEAIEY &Y RSFHRSD BB FiShosmito dsieRtiorrg of

many@irﬁtxﬂﬁ@ﬂiﬁ%@hffb@%éﬁ%ﬂi?ﬁfﬂﬁé&ﬁ@vﬁﬁg t@rdaﬁada@@mwemgeﬂ Sle,

anaesthetized with a mixture .o pun %

Alian g B RO o TR AN O R Bl e o

formubdtibe vﬂnm@rmommmm&ﬁmndﬁwam Len eith & mﬂo%ramamfﬂmmmpyz
u fr Ian o

P Cyc?%‘?ﬁ‘bt\r/lgd € fA pdﬁqragh IVId eve yg?git%l eft anﬁgﬁ%%gm%

sonicajgirgrdhraetindsagital cut. One hemisphere is immediately |mmersed in
liquid nitrogen and stored at -70C until 25 homogenization for biochemical

ABA2 dssayisg Bradns amjwbmgaimﬁmmhdsﬁmg siipbtteralpiylasthtebéo(adchergebtfore

Samﬂﬁfc‘?zml%raln 3%?9 ?res Pr%e%"é%%emz r?st% gt}?a'y? r%e@(;w't

sacu%é@éfna%fmmg @qam@ﬁpér%w FNSPHC1 buffer, CompleteTM,
Roche, Mannheim, Germany) is used as homogenization buffer. WO
Blood2B08/8854 PaTiEP2006¢0108d $ollection is performed via a hieart puncture

during anesthesia with & mixture of Ketalar (Ketamin), Rompun (Xylazin 2%) and Atropin
(2:1:1) and collected in EDTA treated collection tubes. Blood is centrifnged at 4000 g for 5

minutes at 4°C and the plasma recovered for analysis.

The mice arc anuesthetized with a mixture of Ketalar (Ketamin), Rompun (Xylazin 2%)
and Atropin (2:1:1)and flushed trans-cardially with physiological serum at 4°C.

The brain is removed from the cranium and hindbrain and forebrain are separated with a
cut in the coronal/froxatsl plane. The cerebellum is removed. The forebrain is divided

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

One bemisphere is immediately immersed in lquid nitroéen and stored at —70°C uniil

homogenization for biochemical assays. -

Brains are homogenized using a Potter, a glass fube (detergent free, 2 om3) and a
mechanical homogenizer (650 rpm). A volume of 6,5 x ¥ brain weight of freshly prepared
20 mM Trs/HCl buffer (pH 8.5) with Proteinase Inhibitors (1 tablet per 5O m! Tris/HCl
buffer, CompleteTM, R.oche, Mannheim, Germany) is used as homogenization buffer.
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45 Samples are transferred from -70C into a sample holder with liquid
nitrogen and each individual sample is pre-warmed by incubation on the
bench for a few seconds prior to homogenization. The homogenates are
collected in Beckman centrifuge tubes TLX and collected on ice prior to
centrifugation. Between two samples, the Potter and the glass tube 5 are
waeelds5Etully with distilled water (AD) without detergents ShEFRRIEREY
absorption paper. Samples are centrifuged in a pre-cooled ultracentrifuge
SamplkRBegkrnaikfitaah Heim -Gy ) femipkohsidacvath ikuidesieig¢8060drpach

e .000.x g) at 4C. The [ (sal tj .
i e Blings por o
homogemigatinnn Ebra SoorpeeRRishaEe) ealiastidie Beclmeen painfgn sfe aig > and
collechlagHE 2SR AL AR RaRtidRE AN w8 Sanabias sk Mie). atnak gless twbe
_reversed phase col,ur_nr%% %18-?&3—Pa§kv c,3cc ca%&ig&s W%%er%é .
are i A er AYL WAGT: ) o RS PSS i, e Aeh B on
paper80% acetonitrile in 0,1% Trifluoroacetic acid (A-TEA) followed with 0,1%
TFA twice. Then the samples are 15 applied and the columns are washed
SampRdGaeSeivelfawih B4 procalidd AlfkcAntsfayto@epaniid odanthete Ganithny)
5% A-TEA and the el are in I ' t
for 1 B 00 R LS8 B TR L P Ryl o

fractigy emiginisgnsecrsitiedTH 200 |amhpioideneatifsi® dieptmipdidhen- whe prilet
(memblae ¥lHod OQHBnHR(hs-AMaHALSLR AP ARsthéR theisplie HackaRed

of the brain h(r)mogeriates, 20 commercially available
amylqich peRtidep inEReR R B¥PBknt-Assay (ELISA) kits are used (h Amyloid

(342 ELISA high sensitive, The Genetics Company, Zurich, Switzerland).
Smalimggeread 97018 ONBRRRA AESSRAS oY oo TRAE o A B DB

Ma) the stndae o diutienel syshetiend (Hah) antihsamplessassipipaied,1%

... In a 96:-well poly e late with rotein binding.capacity (Greiner
Tﬂﬁ“@%’?gﬁ%‘f I‘:’%?éie !E";Ejp;én ?@g‘ﬁn%%ny &T%#é%tgfr%%r%v%' d%gﬁ%)gé:ewﬁ(ﬁtﬁ% a o
appligbasé ritvatiohsowisl 8G0VEHEd 260ca85/252 BB 1% and 25% Pglinfandateid
peptiGAIRGS S WRR3SY 1R hessamnie diugal dwishedyvithihs Blbefdlice.

to afinal volume of 60 .tl. Samples, standards and blancs (SOII\}%_re X
Elmﬁﬂ%mﬁé{%ﬁﬁ mﬁ_%&c concentrator (Savant, Farmingdale, } overnight

and resolved in 240 &l of the sample diluent furnished with the ELISA kits.

To quantify the amoumt of human AB-42 in the sotuble fraction of the brain homogenates,
commercially available Enzyme-Linked-Immunosorbent-Assay (ELISA) kits awre used (b
Amyloid 842 ELISA. high sensitive, The Genetics Company, Zurich, Switzerland). The
HLISA is performed according to the manufacturer’s protocol. Briefly, the standard (2
dilution of synthetic AB1-42) and samples are prepared in a 96-well polypropylene plate
without protein binding capacitjf {Greiner bio-one, Frickenhausen, Germany). The standard
dilations with final conceniréﬁons 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 K, to a final
volume of 60 pl. Saxnples, standards and blancs (50 pl) are added to the anti -AB-coated
polystyrol plate {capture antibody selectively recognizes the C-terminal end oi 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 Sireptavidine-Peroxidese-Conjugate is added,
followed 30 mimttes later by an addifion of TMB/peroxide mixture, resulting in the



polystyrol plate (capture antibody selectively recognizes the C-terminal
end of the antigen) in addition with a selective anti-A(3-antibody
conjugate (biotinylated detection antibody) 30 and incubated overnight at
4C in order to allow formation of the antibody-Amyloid- antibody-complex.
The following day, a Streptavidine-Peroxidase-Conjugate is added,
WOIIKE45SE minutes later by an addition of TMB/peroxide MGERRE005/011349
resulting in the WO 20061045554 $CT/EP2005/011349 46 conversion of
convdidns b siratebintaicaino| o edbprd guetndhiSie aatitings istspppel by the addition
ddition, of [ id (1 : [ jty | red. :
o s S e R R NSy it e
ELIS &urpdaficativn Hime Abera Qemiheasion efslimfleats copient af thy samples is
obtai N BPRURY AR UMNBARSIOR SaRHar GMerNRAR: Withysyihe i AG1-42.
s In such a model at least 20% Ap442 lowering compared to untreated
in suahienaisdebalitedst 20fsahidg dowsriPdritethpEed 3P 00 7reaicld SR would
PCTIEP 2005/011 349 47 Claims 10 1. A compound having the general
be adeEmalgeti)sR3 R2 R1 O OH R4 R5 R6 wherein 151 A is a ring selected
from the group consisting of phenyl; C3.7 cycloalkyl; and heterocyclyl; X
is a linear CI-C4 aikylene group which is optionally substituted with one or
more substituents from the group F, CI, Br, | and CS-C4 alkyl groups
optionally substituted with one or more F, Cl, Br, F; 20i RI, R2 are
independently of each other selected from the group consisting of H; alkyl



selected from the group CH3, C2Hs, i-C3H7, n-C3H7, i-C4H9, n-Cathy,
sec-C4H9, tert- C4H9; alkenyl selected from C2H3, i-C3H5, n-C3H5,
e HCAHT, 1-C4HT, sec-C4H7; or R, and R2 being part of a ring, either o
“Printed: 12-05:20R%ted or unsaturated, havinG3uGBAMRoms, and which may GETARP 5005/011 546
in the ring one or more heteroatozusﬁ;‘dm the group N, S or 0, and 25 R
which heteroatom may be identical or different if more than one
heteroatom is present; R3, R4, R5 and Rb are independently selected
from the group consisting of H; F; Cl; Br; I; CN; OH; C(O)N(R7R8);
S(0)2R7; SO2N(R7R8); S(O)N(R7R8); N(R7)S(0)2R4; N(R5)S(O)Rg;
ClpBI2R7; N(R7)S(0)2N(RgRs&); SR7; N(R7Rg):; N(R7)C(O)Rs: 30
N(R7)C(O)N(R.SRM); N(R7)C(O)ORs; OC(O)N(R.7Rs); C(O)R7;
substituted and unsubstituted Ci-C4-alkyl and substituted and

10 1.dnsubpttathia@iog fhatmeysldodilsAMENDED SHEET 16-0&-2006+
Printed 12-03-20 07 CLMSPAMD PCT/EP 2005/011 349 48 wherein the

other have the following meani A is phenyl; cyclopropyl; cyclohexyl; or
a 6-membered aromatic heterg R is a CH22group which is optionally
substituted with one or more substituents from the group F, Cl, Br, | and
CI-C4 alkyl groups optionally substituted with one or more 15 F, Cl, Br, I;
ang/or Rl and R2 being H; or Ri being H and Rz being CHs, C2Hs, C3H7

or'CAE4EY or isomers
15! A 1s a ring selected from the group consisting of phenyl; Csr cycloalkyl; and
heterocyelyl;

X is & linear C;-Cy alkylene group which is optionally substituted with one or more
substituents from the group F, Cl, Br, I and C;-C,4 alkyl groups optionally substituted
with one or more F, Cl, Br, F;

20| Ry, Ry are independently of each other selected from the group consisting of H; alkyl
selected from the group CHs, C:Hs, 1-CsHy, n-CsHy, i-CaFe, n-CaHg, sec-CoHy, tert-
CiHy, alkenyl selected from Colls, CaHs, n-CaHs, n-CaHy, i-CqHy, sec-CaHs: or Ri
and R; being part of a ring, either saturated or unsaturated, having 3 to 6 C-atoms, and
which may contain in the ring one or more heteroatoms from the proup N, 8 or O, and
25 which heteroatom may be identical or different if more than one heteroatom is present;

Rs, Ry, Rs and Ry are independently selected from the group consisting of Hy F; Cl; Br;
L CN; OH; C{O)NR-Rg); S(O):R5; SO:NRsRg); S(ONR7Rg); NR)S(O)2Rs:
NRgS(ORg;  S(ORRy; NRDS(OLNRsRe); SRy NE®Rg: NRHCORg
30 NR7NC(ONReRe); NENC(O)ORs; OC(OINRRg); C(O)Ry substituted and
unsubstituted C)-Cs-alkyl end substitited apd unsuvbstituted Cy-Ce-alkoxy, end

1 | AMENDED SHEET 16-08-2006



thereof; or Ri and R2 being CH3 or Ri, R2 jointly form together with the
carbon atom to which they are attached a cyclopropyl ring; and/or R3, R4,

.-»~.R2.2Nd R6 are independently, selected from the group consisting of H;

P”“ ed: 1 2'93 -29A7 Ci_ 20 C4-allyl or C | -CALMER®Mbstituted partly or fuIIyFLﬁ‘/TFFEBIZéOSIOﬁ 349
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Br, I; C(O)NII2, S(0)2- CI-C4-alk J{ S(0)2-heterocyclyl; and/or a
pharmaceutically acceptable salt thereof. 3. The compound according to
vladren? tehewbititaens B botl BRvan RS R YR NG, RE-Aboal have dected
meanings gefined-in claim 2, and/or a pharmaceutically acceptable salt
thereof. 4. The compound according to any of claims | to 3, wherein A; X;

Ri and Rz; and R3, R4, Rs and Rs independently of each other have the

Il 3:0
fé D gt gs‘%ﬁ%ﬁ/%@pfﬁ%% gé %m%mb@ Ik
Ef’f?&%‘ 1549 nd"ﬁﬁfsan R R 2204 Casr
%W@%ﬂl@%:?ﬁ%"%@ﬁ Fehstitisg aﬂrgoﬁaé@rtmcr@bﬁu@smm Réependgntly
@H@@rm&@ pintydorststiogetherWitbtHeandi@By atom to which they

atta hed ac cIo ropyl rin 3, R4, R5 and R6 are independently
St TRER é)‘g%eﬁ&ﬁ% ﬁwif‘%ﬁ?‘f? CH3, 5 0C143, CF3, OCF3,
C(O)NH2, S(O)2 -CI-C4-allryl, S(O)2- heterocyclyl F, and Cl; and/or a
Eéarmaceutlcally acceptable salt or ester thereof. 5. The compound

& 6PEIRE IR et aReriBimA; Whirpind: R 2R apriRe; ®d RrEFanB £8d Rs
b el rinend) theé méan‘fhgs‘m‘eﬂﬁscfmmm dieaialier a pharmaceutically

%cce tab e sag thereof. 61 rppoun acc%rdlrég to claim | selected from
%yn ?&1{%@’ fc%: ohe ar a G-mem aromatic heterocycle.

ﬁ@amy&wmapﬁ%Qﬁm@M@WMhé H e ARG eAR Him
1Re (G5 QRY HRenavi A SvormstvRiDhe Vs 3vlacelic acids  ore
F,CL B, L; and/or

Ry and Ry being H; or Ry being H and R being CHa, CyHs, C3Hy or CqHy or isomers
thereof; or Ry and Ry being CHy or Ry, Ry, jointly form together with the carbon atom
to which they are attached a eyclopropyl ring; asnd/or

Rs, R4, Rs and R are independently selected from the group consisting of H; OH; Cy-
Cy-alkyl or Cl-Cd-alkoxy, substituted partly or fully by F, Ci, Br, §; C{O)NHj, S(O)%-
Ci-Cy-alkyl, 5(O)p-heterocyeivi;

and/or a pharmaceutically acceptable salt thereof.

The compound according to claim 2, wherein A} 35; R, and Ry and Rs, Ry, Rs and Ry
all have the meanings defined in claim 2,

andfor & pharmacentically acceptable salt thereof.

The compound according to any of claims 1 1o 3, wherein A; X: R; and Ry; and Rs, Ry,

Rs and R¢ independently of sach other have the following meanings:
A is phenyl; or
X is CHy or CHCHEg; or
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[) [4'-Trifluoromethyl-5-(4-trifluorometb.yl-benzyloxy)-biphenyl-3-yl]-acetic
acid; 1V)
—_[5-(4-Methanesulfonyl-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl)-acetic
JPrinted: 12-03-a00f V) (5-Cyclohexylmethdxy-#idethrammethyl-biphenyl-3-y)-pERHER 56087011 345"
CIRRES “acid: Vi) Mt HTER. VUil 17949
{5-[4-(Pyrrolidine-I-sulfonyl)-benAffoxy]-4'-trifluoromethyl-biphenyl-3-yl}- 20
FELLR M GMHDB e ZW A EIRR @ﬂ%‘e}ﬁfb@ﬁ?tﬁﬁg YW ¢ o Or isomers
pasmeannailgenei o j%%geg%m%@f Jarbon atom
5-%%%)}}%%?-3, - hc oro-?!] eny-%’_l-y‘- cetic acid,
BBHE frfaﬁ;ﬁ? Brdrié %ﬁfﬁﬁiﬁﬁﬁﬁaﬁ’-’yl)-acetic acid; 25 XI)
%gﬁglgé%ﬁé;%%ﬂﬂ@é&m I&ﬁwﬁe%%-&&ggﬁ%m ; W, om, ca,
NAHO 0- epyl:3-yh-acetic.acid, _
’ (5-BesﬁzyI8)>g(-%§fri U rorﬁéﬁ?t@%—%)l(p %ﬁ%%-%@%%%ﬁg rgg%:;lyg(l@)and <k
(5-Benzyloxy-3'-methoxy-biphenyl-3-yl)-acetic acid; XV)
(5-Benzyloxy-3'-carbamoyl-biphenyl-3-yl)-acetic acid; 30 XVI)
(?@8%%%?%8?@%‘%%%@%@%@5&%3 AMENDED SHEET
16-08 2006' Printed: 12-03-2007 3 CLMSPAMD PCTIEP 2005/011 349
50 XVII) (5-Benzyloxy-4'-methanesulfonyl-biphenyl-3-y1)-acetic acid; IlI)
5. (Bheepmapuing aceuringioplaitp e mfiesein)4a cicRacidd Rz) and Ra, Rs, Rs and Rs
10 24 F:Be tizyiosand ok iflcibnediettigifiphenyl-3-yl)-propionie acid; XX)

AT oromely phery 312 methypropioni aci

I-(5-Benzyloxy-4'-trif(uoromethyl-biphenyl-3-yl)-cyclopropauecarboxylic
acid XXIl) (5-Benzyloxy-4'-fluoro-biphenyl-3-yl)-acetic acid; XXII)
6. (B-semylakpcsording trisisine dyicdegidietctbhegtoux)eipisting of

B R A R 6 T e

15 (B;Bsrieiosyosyiseneane-tirheascnACSiBaEI3 1] - acetic acid;
11Ty {4*-Trifftuoromethyl-5-(4-trifluoromethyl-benzyloxy)-biphenyl-3-yij-acetic acid;
vy [5-(4-Methanesulfonyl-benzyloxy)-4'-triftuoromethyl-biphenyl-3-yij-acetic acid;
V) (5-Cyclohexyimethoxy-4'-trifiuoromethyl-biphenyl-3-yl)-acetic acid;

V) {S«{4~(Pyrrolidine-1-sulfonyl}-benzyloxy]-4"-wifluoromethyl-biphenyl-3-y1}-
20 acetic acid;

[ VII) (5-Bepzyloxy-biphenyl-3-yl)i-acetic acid;
| - VIIT) 2-(3-Benzyloxy-4'-wrifluoromethyl-biphenyl-3-yi)-pentanoic acid;

iX) (5-Benzyloxy-3',5'dichioro-biphenyl-3-yD-acetic acid;
X) 3-Bermzyioxy~4'-rifluoromethyl-biphenyl-3-yD-acetic acid;

25 XI) (-Benzyloxy-3',5'-bis-trifluoromethyl-biphenyl-3-yl)-acetic acid:
XII) (5-Benzyloxy-3'.4'-dichioro-biphenyl-3-yl)-acetic acid;
XIT) (5-Benzyloxy-4-trifluoromethoxy-biphenyl-3-vi)-acetic acid;
XIV) (5-Benzyloxy-3'-methoxzy-biphenyl-3-yl)-acetic acid:
XV} (5-Benzyloxy-3'-carbamoyl-biphenyl-3-yl)-acetic acid;

30 XVT) (5-Bepzyloxy-3'-hydroxy-biphenyi-3-y})-acetic acid;
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=D (5-Benzyloxy-3',5'-difluoro-biphenyl-3-yl)-acetic acid; ),'Mn)
(5-Benzyloxy-3'-isopropoxy-biphenyl-3-yl).-acetic acid; ) XLX)
_AA§5-‘I§enzyloxy-4'_—methoxy-biphenyl-3-y2)-acetic acid; XXX)
03{BEBERzyloxy-2-methoxy-biphgnyspybidicetic acid; 15 XXXI) "BETES s668/011 544
s "(5-B'enzyloxy-2'-methyl-biphenylgarl)-acetic acid; 5I} e
(5-Benzyloxy-3'-methyl-biphenyl-3 -yl)-acetic acid; 1)
(TBenzvixydokiinarmetavi eyl Aceliga6is %X XIV)
(5-Benzylcxy-2'-fluoro-biphenyl-3-yl)-acetic acid; XXXV)
BB EN Ly 1BsyealmethyibipneyhiBha A i b -acktic 201K XX VI)

laxy-3: -bighenyl- tic acid; XXXVII) .
: B&fg%%y ﬂ%ﬁ*’%%wéa%ﬁﬁgﬁggzﬁg%i i
3 [ A-(Pastiding-4suitdoyipbenhzidoited ivirororiitvh Digba ity kkid

QIR ALIC2Y Xl noro-biphenyl-3-yli-acetic acid:
2-(5- raycloprop?/%%thox‘il?fl('}:tr?ﬁu%nr%memy - aip%c:fawnlyt}{F-B-yl)-peatanoic acid,;

YIS (G Eehiotoxbetzyibxy)bipheifitcrometepdaipidenyl-3-yl]-acetic acid;
5-Cyclopropylmethoxy-4'- triffluorometbyl-bipheny|-3-yl)-acetic acid;
%Mé&éﬁﬁ%&é@ﬁé@ﬁéﬁ%ﬁ% AEGTEREE%I-biphenyl-3-y1]-
3CENTG @CBEnSOioshIM)-hydroxy-biphenyl-3-y1)-acetic asid;
9-(3,5-Dichloro-benzyloxy)A'-tzifluoromethyl-biphenyl-3-yli-acetic acid; 4~
10 DEPrepETiBisrrosy- kel 3t yhoesiiosit LMSPAMD

(o % - ':.I: i i 4wy i 14

g ;5-(Te%rghgglgﬁ)%ﬂgéyiﬁﬁ%%ﬁﬁﬂl?o?cl))rr?eaﬁ?ﬁﬂﬁlghenyI-3-yI]-acetic
AN X V)Benzyloxy-3 -isopropoxy-biphenyl-3-yl)-acetic acid;

-(4-Dimethylsulfamoyl-benzylgxy)-4'-1zif7uoromethyl-biphenyl-3-yl]-aceti
[g%égﬁa.<g-§§%ﬂgoxy-4’-éethoxyxbip%’gnyzwsnyz)-acetic Sthy!-biphenyl-3-yl

i ool A corbor) ey oA ety bphenyt 3.
15 XXXT) (5-Benzyloxy-2'-methyl-biphenyl-3-yl}-acetic acid;

XXXy (5-Benzyloxy-3'-methyl-biphenyl-3-yl}-acetic acid;

XXX (5-Benzyloxy-3 -triflnoromethyl-biphenyi-3-yl)-acetic acid;

XXKIV) (5-Benzyloxy-2'-fluore-biphenyl-3-yl)-acetic acid;

XXXV (5-Benzyloxy-4'-methyl-biphenyl-3~-yl)-acetic acid:

20 KEXVI) (5-Benzyloxy-3'-fluoro-biphenyl-3-yl)-acetic acid;
XXX V) (5-Benzyloxy-3'-chlore-biphenyl-3-yl)-acetic acid;
XXXVIO) (5-Benzyloxy-3'-triflucromethoxy-biphenyl-3-y1)-scetic acid;

XXIX)  2-{5~{4-(Pyrrolidine-1-sulfonyl}-benzyloxy)-4'-mifluoromethyl-biphemyl-3-
v}}-pentanoic acid;

25 XL) 2-(5-Cyclopropylmethoxy-4'-trifluoromethyl-biphenyl-3-y1)-pentansic acid;
XL [5~(4-Chiloro-benzyloxy)-4'-trifluoromethy}-biphenyi-3-yIl-acetic acid;
XL} (5-Cyclopropyimethoxy-4 “trifluoromethyl-biphenyl-3-y1)-acatic acid;

XD [5«5-Methyl-isoxazol-3-ylmethoxy)-4'-trifluoromethyl-bipbenyl-3-yl}-
acefic acid;

30 XLIV) [5~(3,5-Dichloro~benzyloxy)-4'-trifluoromethyl-biphenyl-3-yij-acetic acid:
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yl}-acetic acid; XLI _
[4'-Trifluoromethyl-5-(3-trifluorometizyl-benzyloxy)-biphenyl-3-yll-acetic
_acid; 10L)

Pnnted 42 63 MDThluoromethyl 5-(2- trlfluommwmmzyloxy) biphenyl-3-yilpceicp : 2905/911 349
acid; LI) (5-Phenethyloxy-4'- -trifluggdimethyl-biphenyl-3-y1)- -acefc acid; LU)"
[5-(Tetrahydro Pyran-2-ylmethoxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic

A} LIE)S-(Tetrahydro-pyran-4-ylmethoxy)4" -trifluoromethyl-biphenyl-3-vil-acetic
g@tgzﬁ Dimethylcarbamoyl-benzyloxy)-4'-trifluoromethyl-biphenyl-3-yl]-acetic
is acid:; LW) [5-(4-Methylcarbamcyl-benzyloxy)-4'-t
ﬁffn&%méiﬂﬁlbm@wmg@ﬂemmm)wmﬂmwmmyl-biphenyl-a-yu-aoeﬁc
£bif4-(Pyrrolidine-)-carbonyl)-benzyloxy]-4'-trifluoromefhyl-biphenyl-3-yl}-
acetic aC|d 20 LVI) {5-[4-(MorphoUne

$ AUy IRReRbR OM}ﬁuBTQQW%W&&W%%}’Hm m LVM
f'u DMSOKYEBERZYANA s iHUorom jt g-gelf‘ eny 'F* t'%gl_g-

|d L%H%I -(2- Chloro -benzyloxy)- 4 trlfluoro

mphlorp;mmwgeﬂnyunthw@ﬂnﬁm&ﬁm ¥ @E%&Yeﬁ& atic
ki§4-Methyl-benzyloxy)-4'-t iftuoromethyl-biphenyl-3-yl]-acetic acid; 1 I)

2- (5 Benzy4oxy-4'-triflaoromethyl-biphenyl-3-y4)-pent-4-enoic acid; LXTI)
10 I%XB&WWWQHmwmmmrbmeymﬁwmy&B%}mwgm

(. ?gaﬁ X”Q&\%p f;fl‘l StROXY- ﬁmﬁ%fﬁjgﬁ?ﬁ?’ét’%ﬂ%ﬁfﬁgﬁﬁ”@yl) pentanoic

B agidTeddky dro-pyran-2-ylmethoxy)-4' ~trifinoromethyl-biphenyl-3-yl}-acetic acid;
(R)-2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-peutanoic acid; "~

AMENDED SHEET 16-08-2008' 52 LXV)
(&2 - (S BeénBjtosirdcarifimerpirbetizyl biphonyifyhpenidnsihackls-ndestc

15 a-pharmaceutically acceptable salt thereof.

LIV) [o-{4-Methylicarbamoyl-benzyloxy)-4'-triffucrornethyl -biphenyl-3-yi]-acetic
acid,

Lv) '{5~[4~(Pyrmlidine~1marbonyl)‘benzyloxy]»4'~triﬂuorom&fhyl—biphanyl-3—yl}-
acetic acid;

20 VD {5-{4-(Morpholine-4-sulfonyl}-benzyloxy]-4'-triffuoremethyl-biphenyl-3-y1}-
acetic acid;

i LVID L4 Trifluoromethoxy-benzyloxy)-4'“trifiuoromethyl-biphenyl-3-yi]-acetic
' acid;

LVIID [5-(EwChlom—benzyloxy}»#‘~t¢iﬂuor0methyl—biphenyii3~y1}~acctic acid;
25 LIX) {5-(3-Chloro-benzyloxy)-4triflucromethyl-biphenyl-3-yl}-acetic acid:
LX) [544-Methyl-benzyloxy)-4'-irifluoromethyl-biphenyl-3-yi]-acetic acid;
LXT} 2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yi)-pent-4-enoic acid;
LXIT) (R)}2~(5-Cyclopropylmethoxy-4'-tiflucromethyl-biphenyl-3 -y[}-pentenoic acid;

LXIIND (8}-2-(5-Cyclopropylmethoxy-4'-trifiuoromethyl-biphenyi-3-yl)-penitanoic
30 acid;

LEIV) R)-2-(5-Benzyloxy-4'-triflucromethyl-biphenyi-3-y1)-pentanoic acid;
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10.

1.

iz,

5 7.-A compound according to any of claims 1 to 6 for use as a
medicament. 8. Use of a compound according to any of claims 1 to 6 for
the preparation of a medicament for the modulation of y-secretase. 10 9.
Use of a compound according to ady of claims 1 to 6 for the preparation of
a medicament for the treatment of a disease associated with an elevated

fARARZ- tipn... L IRA AC | y of
S ROy g
Alzheimer's disease. 15 11. A pharmaceutical composition comprising a
compound according to any of claims | to 6 in admixture with an inert
ACREHSbuA s SRMP RNERRY SEARING {9 &Ry ebLlAM s ddieathdpt the form of a
pharmaceutically 20 acceptable ester. 13. Method for the preparation of a
compound according any of claims 1 to 6. which method comprises the
Ust&ii2 SPEBABIG g g AP Ap R R ticoR P ﬁﬁ%f?sﬁfﬁéaﬁsmmmm
fod ebvaibaaiReind P REpdasted, with a benzyl halide using an inorganic
base, converting the resultant alcohol to a triflate and then coupling the
triflate to a boron acid under the varieties of a Suzuki coupling, and
Usptinabihisthad dunetoipalisaiiost alxdrie proté die the biepathtisnalftamedicament
biphenyl co und. 14. Method, according to claim 13 fyrther comprising
o TR AL s BTG St P i I o ety
di-halide to result a compound according to claim 1, wherein at least one
Ugé gf‘]a &%&%ﬁ%&c@gﬂ&b %ﬁ¥ JD%‘QM&HEOP'J.% H;{B £ Qﬁ%ﬂr%@a_ medicament
compound according to-any of claims 1 to 6, which method comprises the
fosthsrepmentingHzbrbremoliserebenzene with a benzyl alcohol in the
presence of an

A pharmaceutical composition comprising a compound according to any of claims 1.t0 6

" in admixture with an inert carrier.

A component according to any of claims 1 to 6, in the form of a pharmacentically

. acceptable ester.

13.

i4.

Method for the preparation of a compound according any of claims 1 to
6, which method comprises the steps of coupling a
dihydroxyphenylacetic acid derivative, optionally said derivative being
protected, with 2 benzyl halide using an inorganic base, converting the
resultant alcohol to a triflate and then coupling the tiflate to a boron
acid under the varieties of a Suzuki coupling, and optional further
functionalisation and deprotection of the thus-obtained biphenyl

compound.

Method according to claim 13 further comprising the step of reacting
the biphenyl compound with an appropriate halide or di-halide 1o result
a compound according to claim 1, wherein at least one of Ry, Ry is other
than H.



alkali metal hydride, treating the product with a malonic acid derivative in
the presence of an alkali metal hydride and a metal halide, further treating
in an acidic solvent and coupling the resulting benzyloxy-
bromophenylacetic acid ester to a boronic acid under the conditions of a
Suzuki coupling and optional further fuggtionalisation and deprotection of
. . 3 .
the thus-obtained biphenyl compound. 16. Method according to any of
claims 13 to 15 further comprising the step of reacting the ester to the

et or D o TR AT g ims
preparing ateomfoundizbcomigtgad clapmprease bfermsikition ©f a treating 2
medicamen&ﬁ%}%@ig&ggéﬂz%%@R%lt'ﬂda benzyl alcoho! 1n the presence of an
alkall metal hydride, treating the product with a malonic acid derivative
in the presence of an alkali metal hydride and a metal halide, further
treating in an acidic solvent and coupling the resulting benzyloxy-
bromophenylacetic acid ester 1o a boronic acid under the conditions of a

Suzuki coupiing and optional further functionalisation and deprotection
of the thus-obtained biphenyl compound.

16.  Method according to any of claims 13 to 15 further comprising the step
of reacting the ester to the acid using a base in the presence of water

- and other solvents.

17.  Method for the preparation of a medicament comprising the steps of:
a) preparing a compound according to claim I; and

b) formulation of a medicament containing said compound.



