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and cancer. There is currently no effective treatnent
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| ate onset forns of AD have been correlated with a
billigpapnyally. a1 | el e of the apolipoprotein E (ApoE) gene,

and, nore recently, the finding of a nutation in

al pha2- macr ogl obul i n, which may be |inked to at |east
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It has now becone clear that the y-secretase activity
cannot be ascribed to a single particular protein, but
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a multiprotein conplex containing at |east four
conponents: the presenilin (PS) heterodiner,
ni castrin, aph-1 and pen-2. The PS het erodi mer
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Xis CH2, CH2CH2, C(0), CH=CH, CEC, or CHOH R is
sel ected fromthe group consisting of H, F, alkyl

W@ et0eossad f rom t he group CH3, C2H5, i-C3H7, n-E3HU$2008/080241
i -CAH9, n-C4H9, sec-C4H9, tert-C4H9; al kenyl sel ected
from C2H3, i-C3H5, n-C3H5, n-C4H7, i-CAH7, sec-CP7;
wherein said al kyl and al kenyl groups are optionally
substituted with one, two, or three substituents
i ndependent |y sel ect ed fron1the group consisting of F,
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Various strategies have been proposed for targeting gamma-secretase in Alzheimer’s

disease, ranging from targeting the catalytic site directly, developing substrate-specific
inhibitors and modulators of gamma-secretase activity (Marjaux et al., 2004. Drug
Discovery Today: Therapeutic Strategies, Volume 1, 1-6). Accordingly, a variety of
compounds were described that have secretases as targets (Larner, 2004. Secretases as
therapeutics targets in Alzheimer’s disease: patents 2000 — 2004. Expert Opin. Ther.
Patents 14, 1403-1420.)

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
and WO 01/78721 and US 2002/0128319; Morihara et al (2002) J. Neurochem. 83, 1009;
Eriksen (2003) J. Clin. Invest. 112, 440). Potential limitations for the use of NSAIDs to

prevent or treat AD are their inhibition activity of Cox enzymes, which can lead to



wherein A is phenyl, pyridyl, or biphenyl; X is CH2,

CH2CH2, C(0), CH=CH, CEC, or CHOH, R is selected from
w0 b@gssep consi sting of H F, alkyl sel ected PCDES1008080241

group CH3, C2H5, i-C3H7, n-C3H7, i-C4H9, n-C4H9,

sec- CAH9, tert-C4H9; al kenyl selected from C2H3,

i -C3H5, n-C3H5, n-C4H7, i-CAH7, sec-CP7; wherein said

al kyl and alkenyl groups are optionally substituted

wi th one, or three substituents independently
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48, €M)5-RB0)s sel ected fromthe group consisting of H F

a, Br, I, CN OH C0) N( CO 4>al kyl) 2,
S 14) al ky S(IN | k , .
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TheNbi(cl oAthalpkesdntdnvai(ioq is #)padkg¢ JuCh@p@pdunds) al kyl ,
N(C(1_4)al kyl)C(O)N(C(1_4)al kyl) 2,
N(C(1_4)al kyl)C(0)0C(1_4)al kyl, OC(0) N(C(1_4)alkyl)2,
C(0)C(14)al kyl, G - C4 al kyl , and G - C4- al koxy; wherein
SUlﬁ‘MﬂR@* bﬁ'Tﬁthﬁ} ﬂre optionally substituted with
one, or three su stituents selected fromthe grou
pconS|st|ng of F, d, Br, and I; R4, R5, R7, and R8
Thedhecnitiodl e@mpﬂﬁ@tthalc&ﬁ;bcﬁ!ﬁﬂﬁHa\fillingetgbﬁ‘ergrEtuﬁluia)@)si sting
of CF3, H, F, O, OCH3, C(14)alkyl, and CN, RO is
sel ected fromthe group consisting of H, alkyl
sel ected fromthe group CH3, C2H5, i-C3H7, n-C3H7,
i - C4H9, LAHI,  sec- CAH9, tert-CAHO; al kenyl sel ected

from C2Hg2 % ,O R2C4AH7, i-C4H7, sec- CAHT7;
wher ei n Psal | ky
substltutﬁ th one,

kenyl groups are optionally

two, or three substituents
i ndependent |y sel ed fromthe group consisting of F,
d, Br, | and @B3;- al d solvates, hydrates, esters, and
pharnaceutlcally %’ ept abl e salts t hereof | n another
embodi ment of thB inW¥ention A is phenyl , pyridyl, or
bi phenyl; X is CH2 CH2CH2, C(0), CH=CH, C=C, or CHOH
R is selected flrom the group consisting of H F,
al kyl selected fromthe group CH3, C2H5, i-C3H7,
n- C3H7, i-C4H9, n-C4H9, sec-C4H9, and tert-C4H9; and
aI kelrey¢in delsgbitesd, Pyratnl, @2 BiphenylC3H5, n- C3H5, n- CAH7,

S 3, F, d, OCH3,
C( %i} (plklg,{tq{%ﬁf 6&657 el S, oo
R' is selected from the group consisting of H, F, alkyl selected from the group
CH3, C2H5, i-C3H7, n-C3H7, i-C4H9, Il-C4H9, SGC-C4H9, tert-C4H9; alkenyl selected
from C,Hs;, i-C3Hs, n-CsHs, n-C4H57, i-C4H7, sec-C4H7; wherein said alkyl and

alkenyl groups are optionally substituted with one, two, or three substituents

independently selected from the group consisting of F, Cl, Br, I and CF3;

R’ is H, CF3; OCF3, F, Cl, OCH3, C(1.4alkyl, or CN;
RS is selected from the group consisting of H, F, CI, Br, I, CN, OH, C(O)N(C;.
4)alkyl)2, S(O)ZC(1_4)alkyl, SOZN(C(1_4)alkyl)2, S(O)N(C(1_4)alkyl)2, N(C(l_



R4, R5, R6, R7, and R8 are independently selected from
the group consisting of CF3, H F, O, OCH3,

w@e@apsas3ky/l , and CN; RO is selected fromthe grP@UPS2008/080241
consisting of H CH3, CH5, i-C3H7, n-C3H7, i-C4H9,
n- C4H9, sec-C4H9, and tert-C4H9; and sol vates,
hydrates, esters, and pharmaceutically acceptable
salts thereof In another enbodi ment of the invention A
is phenyl, pyridyl, or bi phenyl Xis CH2, CH2CH2,

t
L O BREHG, Foie R BRSO Hik. N
ar QWWO)zMEEmalky%HBCa%W N(G(%*E}d)zn ATy )alky)C(O)Cir-
Sl b BEIENT o B SN bRl ()
' Nic 1%3 1)3, cEébF?c(1 1@( éﬂ)aﬁéymnd cqrc&fﬂko&lewh'@%m B8d alkyl
R7, ﬁ is seleéted from

t heing radiupy@wsptmnlahg suifstlmztﬁi @HB@H@ZMS 6r fhr@3tbgtituents selected
and tert-C4H9; and

sol(%?})é]llgée grﬂlgllafcgisleggng gf{:’e‘?]s%raaﬁlgqphar maceutical |y

acceptabl e salts thereof In another enbodi nent of the

|nventgo A is, phen yridyl, or Ehenyl X is CH2,
%(@1) d Ripge ep@ﬂ%ntlﬁﬁel@}q@-[ﬁromt ¢ group consisting of CFs, H,

F, Cl, OCHs, C(1ayalkyl, and CN;

R’ is selected from the group consisting of H, alkyl selected from the group CHs,
C,Hs, 1-C3H5, n-C3H5, i-C4Hy, n-C4Hy, sec-C4Ho, tert-C4Hy; alkenyl selected from
C;Hs, i-CsHs, n-CsHs, n-C4H5, 1-C4H5, sec-C4H7; wherein said alkyl and alkenyl
groups are optionally substituted with one, two, or three substituents
independently selected from the group consisting of F, Cl, Br, I and CF3;

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.
DETAILED DESCRIPTION OF THE INVENTION

The invention comprises the compounds having the general Formula (1)

R1
3
SORCA S
R4
0
R5
~
6
R L: )
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R” R

wherein A is phenyl, pyridyl, or biphenyl;
X is CH;, CH,CH,, C(0O), CH=CH, C=C, or CHOH;



R is selected fromthe group consisting of H, F,
al kyl selected fromthe group CH3, C2H5, i-C3H7,
WO 2003852334 - CAH9, n- C4H9, sec- C4H9, and tert - CAMIT/US2908/080241
al kenyl selected from C2H3, i-C3H5, n-C3H5, n-C4H7,
I -CAH7, and sec-C4H7; R3 is H CF3, F, O, OCH3,
C(14)al kyl, or CN;, RO is H and sol vates, hydrates,
esters, and pharnaceutically acceptable salts thereof
I n anot her enbodi ment of the invention A is phenyl,

PLC o R Bopg 3 RS e

OCPﬂis, Coi4 )ial ki) - CEH7,GKE4HR4n Emldg,RSC Eﬁlég,ﬁﬁf%Cdﬂl,,all&nylmelected
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independently selected from the group consisting of F, Cl, Br, I and CF3;
R’ is H, CF3; OCF3, F, Cl, OCH3, C(1.4alkyl, or CN;
RS is selected from the group consisting of H, F, CI, Br, I, CN, OH, C(O)N(C;.
malkyl)s,  S(0),Cuaalkyl, SON(Cusalkyl)s, S(OIN(Ca-apalkyl),, N(Ca-
»alky)S(0),C-ayalkyl, N(C(1.4alkyl)S(O)Ciisjalkyl, S(0),Cqigjalkyl, N(Cq.-
»alky)S(0);N(C1-ayalkyl)z, SCigalkyl, N(Cg-ayalkyl),, N(C.4)alkyl)C(O)C-
malkyl, N(C(1.4alkyl)C(O)N(C(1-4alkyl),, N(C1-4alky)C(O)OC1.4yalkyl, OC(O)
N(Cq-salkyl),, C(O)Ciayalkyl, Ci-Cs-alkyl, and C,-Cs-alkoxy; wherein said alkyl
and alkoxy are optionally substituted with one, two, or three substituents selected

from the grou pconsisting of F, CI, Br, and I;

R*, R’, R’, and R® are independently selected from the group consisting of CFs, H,
F, Cl, OCHs;, C(iayalkyl, and CN;

R’ is selected from the group consisting of H, alkyl selected from the group CHs,
C;Hs, 1-C3H7, n-C3H4, i-C4Ho, n-C4Hy, sec-C4Ho, tert-C4Ho; alkenyl selected from
C,H;, i-C;Hs, n-C;Hs, n-C4H5, 1-C4H5, sec-C4H7; wherein said alkyl and alkenyl
groups are optionally substituted with one, two, or three substituents
independently selected from the group consisting of F, Cl, Br, I and CF3;

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

In another embodiment of the invention
A 18 phenyl, pyridyl, or biphenyl;
X is CH,, CH,CH,, C(0), CH=CH, C=C, or CHOH;
R' is selected from the group consisting of H, F, alkyl selected from the group
CHs;, C,Hs, 1-CsHy, n-CsHy, i-C4Hy, n-C4Hy, sec-C4Ho, and tert-C4Ho; and alkenyl
selected from C,Hs, i-CsHs, n-CsHs, n-C4H>7, i-C4H7, and sec-C4H7;



CFk3 CF3 CF3 CR3
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R’ is H, CF3; OCF3, F, Cl, OCH3, C(1.4alkyl, or CN;

RY, R’, R®, R’, and R® are independently selected from the group consisting of
CFs, H, F, Cl, OCHj3, C(1.4yalkyl, and CN;

R’ is selected from the group consisting of H, CHs, C;Hs, i-CsH7, n-CsH7, i-C4Ho,
n-C4Ho, sec-C4Ho, and tert-C4Ho;

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

In another embodiment of the invention
A 18 phenyl, pyridyl, or biphenyl;
X is CH,, CH,CH,, C(0), CH=CH, C=C, or CHOH;
R' is selected from the group consisting of H, F, alkyl selected from the group
CHs, C,Hs, 1-C3H7, n-CsH7, 1-C4Hy, n-C4Hy, sec-C4Hoy, and tert-C4Hy; and alkenyl
selected from C,Hs, i-CsHs, n-CsHs, n-C4H7, i-C4H7, and sec-C4H7;
R’ is H, CF; F, Cl, OCHj, C(1salkyl, or CN;
R*, R’, R%, R’, and R® are H, CF3, Cl, and F;
R’ is selected from the group consisting of H, CHs, C;Hs, i-CsH7, n-CsH7, i-C4Ho,
n-C4Ho, sec-C4Ho, and tert-C4Ho;

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

In another embodiment of the invention
A 18 phenyl, pyridyl, or biphenyl;
X is CH,, CH,CH,, C(0), CH=CH, C=C, or CHOH;
R' is selected from the group consisting of H, F, alkyl selected from the group
CHs, C,Hs, 1-C3H7, n-CsH7, 1-C4Hy, n-C4Hy, sec-C4Hoy, and tert-C4Hy; and alkenyl
selected from C,Hs, i-CsHs, n-CsHs, n-C4H7, i-C4H7, and sec-C4H7;
R’ is H, CF; F, Cl, OCHj, C(1salkyl, or CN;
R’ is H;

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

In another embodiment of the invention

A 18 phenyl, pyridyl, or biphenyl;



CF3 CF3  CF3 F3C CF3 C
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X is CH,, CH,CH,, C(0), CH=CH, C=C, or CHOH;
R' is CH,CH(CHs),;

R’ is H, CF; F, Cl, OCHj, C(1salkyl, or CN;

R* and R’ are CFs, CL, F, or H;

R®is CF;

R’ and R® are H;

R’ is H;

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

6. A compound selected from the group consiting of:
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Cl OH
U
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CFs .
Cl OH
SALGR!

Cl !
CF,



CF3 , CF3 CF3 CF3 CF3
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F OH
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Fs .
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CF3 CF3  CF3 CF3

WO 2009/052334 PCT/US2008/080241
o)

T
-

C

o)

NC | I

C

OH
T
F

F

F‘\=/i\l

OH
0
Fs .
OH
0
CF, .
OH
0
Fs .
OH
o)
CF, .

10



CF3 CF3 CF3 , CRF3 CF3

WO 2009/052334 PCT/US2008/080241

11



CF3 CF3 CF3 CF3 and solvates, hydrates, esters,
and pharmaceutically acceptable salts thereof In

W@ pebHsa33enbodi nent, the invention rel ates to BCT/US2008/080241

conpound as described in the above exanpl es or Fornmnula
| for use as a nedicanent. |In another enbodi nent, the
invention relates to the use of a conpound according
to the above exanples or Fornula | for the preparation
of a nedi canment for the nodul ati on of y-secretase.
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In anot her enbodi nent, the invention relates to the
use of a conpound according to the above exanpl es or
wo-o0a5234 for the preparation of a medi canent PEDDS1008080241
treatment of a di sease associated with an el evated
| evel of A1342-production. |In another enbodi nent, the
invention relates to the use of a conpound according
to the above exanples or Fornula | for the preparation
of a nedicanment for the treatnment of Al zheiner's
disease. I n another enbodi nent, the invention rel ates
¢ a nethod of freating a mammal for the nodul ati on of
therei n said nethod conprises
o ¢the mamual a therapeutically
punff of a conpound of Forrmula I. In
dinent, the invention relates to a nethod
in a manmal a di sease associated with an
wel of A1342-production, wherein said
met hod cagpyi ses adm nistering to the manmal a
ally effective anount of a conpound of
Formula |.CRane skiljed in the art will recognize that
t he compounds of fkormula |I may have one or nore
) atons in their structure. It is
present invention include within its
r@fer forns of the conpounds,
and m xtures of enantioners in which
c eXcess is present. Sone of the
conpounds of lt he inventions and/or salts or esters
thereof w @» ist in different stereoisoneric forns.
Al'l of these forns are subjects of the invention.
Descri bed below are exenplary salts of the conpounds
accordi ng t o°fhe invention which are included herein.
The list of the {lifferent salts stated below is not
meant to be conp e and limting. Conmpounds
@Mention whi ch contain one or nore
e used according to the invention,
: algali netal salts, alkaline earth neta
Cl pni um salts. Mre precise exanpl es of such
salts inclyde sodiumsalts, potassiumsalts, calcium
salts, mag iumsalts or salts with amoni a or
organi ¢ antpés such as, e.g. ethylam ne, ethanol am ne,
triethanol aggne or am no acids. The term

racemc m
an enantio

pf the conmpounds according to the
Wer w be @bt ai ned by customary net hods which
are known to the person skilled in the art, for
exanpl e by tacting these with an organic or
i norgani c in a solvent or dispersant, or by
cation exchahge with other salts. Furthernore, the
i nvention inmHsudes all salts of the conpounds
according to the invention which, owing to | ow
physi ol ogi cal conpatibility, are not directly suitable
for use in pharmaceuticals but which can be used, for
exanpl e, as internediates for chem cal reactions or
for the preparation of pharmaceutically acceptable
salts or which m ght be suitable for studying
y-secretase nodul ating activity of a conpound
according of the invention in any suitable manner,
such as any suitable in vittp assay. The invention is
considered to include prodrugs, i.e., derivatives of
an acting drug that possess superior delivery
capabilities and therapeutic value as conpared to the
acting drug. Prodrugs are transforned into active
drugs by in vivo enzymatic or chem cal processes.

FsC



The present invention furthernore includes al
sol vates of the conpounds according to the invention.

wab@pss3ent i nvention furthernore includes  PCT/US2008/080241

derivatives/prodrugs (including the salts thereof) of
t he conpounds according to the invention which contain
physi ol ogically tol erabl e and cl eavabl e groups and
whi ch are netabolized in aninmals, preferably mammal s,
nost preferably humans into a conmpound according to
thecipivention. The present invention furthernore
i ncjudes the netapolites of the conpounds according to
[ e~term "nmetabolites"” refers to all
m any of the conpounds according
fn a cell or organism preferably
opably the term "netabolites” relates to
Ich differ fromany nolecule which is
such cell or organi smunder
conditions. The structure of the
of the conpounds according to the
i nvention wgdd, be obvious to any person skilled in the
art, using thé various appropriate nethods. The
ventlon al so relates to conpounds of the invention
as nedi capents. The conpounds are as defined
furthernnre with respect to the nedi canents the
3 88d bel ow with respect to the use
& g. formulation, application and
o apply to this aspect of the
rticular the conmpounds according to
e suitable for the treatnent of
ase. Details relating to said use are
further disclased bel ow The conmpounds can be used for
nmodul ati on of “y2secretase activity. As used herein,
the term "nodul atlion of y-secretase activity" refers
e processing of APP by the
Preferably it refers to an effect
al'l rate of processing of APP remains
wig hout the application of said
in which the relative quantities of the
preducts are changed, nore preferably in
!iﬂn t he amount of the Al342-peptide
produced i sSyr'educed. For exanple a different Abeta
speci es candpe produced (e.g. Abeta-38 or other Abeta
pepti de species pof shorter am no acid sequence i nstead
Cl of Abet a-42) or the relative quantities of the
qucts are different (e.g. the ratio of Abeta-40 to
egyH preferably increased).

nol ecul es
present in
physi ol ogi

essenti al |
conmpounds,
processed
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Gamma secretase activity can e.g. be neasured by
determ ning APP processing, e.g. by determning the
WO 20080052334 Abet a petide speci es produced, nDstPCT/US2008/080241
inmportantly | evels of Abeta-42 (see Exanple section,
infra). It has been previously shown that the
y-secretase conplex is also involved in the processing
of the Notch-protein. Notch is a signhaling protein
whi ch plays a crucial role in devel opnental processes
(e.g. reviewed jn Schweisguth F (2004) Curr. Biol. 14,

of y-secretase activity in therapy, it
3 gHadvantageous not to interfere with

r to avoid putative undesired
side-effeckts. Thus, compounds are preferred which do
effect on the Notch-processing activity of
the y-sectgrase-conpl ex. Wthin the neaning of the
invention,| "effect on the Notch processing activity"
i ncl udes Hdfsh an i nhi bition or an activation of the
Not ch- processing activity by a certain factor. A
[ ned as not having an effect on the
Cﬁ$t|vity, if said factor is smaller

y smaller than 10, nore preferably

respective assay as described in Shimzu et al (2000)
Bi ol , 20: 6913 at a concentration of 30

H y-secretase nodul ati on can be carried
out, e.qg. ani mal s such as manmal s. Exenpl ary
nannals arg_mce, rats, guinea pigs, nonkeys, dogs,
cats. The nﬁdulatlon can al so be carried out in

ks perfornmed in vitro or in cell
4o the person skilled in the art,
F A ' wi'trg and cell culture assays are
g, _Bxenpl ary assays useful for nmeasuring the
prodction pf Ctermnal APP fragnents in cell lines or
transgeni nimls by Western bl ot analysis include
but are l[imted to those described in Yan et al.

assay IS descrlbed in WO 03/008635. In
this assay d suitable peptlde ubstr at cont act ed
andeltVﬁtes hydgaes everserndmbpanaceriens aﬁacqpr?&?eaﬁiﬁ thegeat o
cl eave the substrate is nmeasured. Concentrations of
the various products of the y-secretase cleavage (the
In amBhpteqmlbcdiém):ntc‘aln iinentien edatesnied: doynpoand esidesaebdibidshe above
kn mnﬁgo a rson skilled in the art. Exanples for
exagleh OF EPROHA T [QRare Bt BREERRPMati on of the peptides by
mass-spectronmetry or detection by antibodies.
Exenpl ary assays useful for the characterization of
In an@iéemlfqdn@emf the ahyeitien pixtpeiottheless dfn conipounéaccoeding to the
abof el o HRBER Bk PRGN g e nef B Banodptaton of
y-scBfc@lse. Chem 271, 31894-31902. In this assay a
conbi nati on of |nnunopre0|p|tat|on of Abet a-pepti des
with specific antibodi es and detection and
quantification of the peptide species with
matri x- assi sted | aser desorption ionization
timeof -flight nass spectronetry is used. Exenplary
assays useful for neasuring the producti on of Abeta-40
and Abet a-42 peptides by ELJSA include but are not
limted to those descri bed n Vassar et al, 1999,
Sci ence 286, 735-741. Further information is disclosed
for exanple in N. lda et al. (1996) J. Biol. Chem
271, 22908, and M Jensen et al. (2000) Mdl. Med. 6,
291 Sui t abl e anti bodi es are ava|IabIe for exanple

o —m— ~ a4~ ~ T Y 1



Cells which can be enployed in such assays include
cells which endogenously express the y-secretase
w@orephs2s3and transfected cells which transi ent PgT/u82008/080241

stably express sone or all interactors of the
y-secretase conpl ex. Nunmerous available cell Iines
sui table for such assays are known to the skilled
person. Cells and cell lines of neuronal or glia

origin are particularly suitable. Furthernore, cells
' f Al S0
I AR L TR SO RS Pihe R AR Eofiil o the
abotO&8m Bt sar frenmnslarlyfoBthe pldpdthion 64 7 hedicSueht fas daytscammghtof a

iSOG HEE P BTG P! PGSBS, i orent

experinmental conditions and configurations.
Furthernore, such assays mght be carried out as part
In apbthtuembodmeht, shaudivesionrretas ty slec net elsecaoppindaccdding to the

sbof ST & FyISRF Ot b RaRPyRREOCEPaRaniot B Qostment of
AlzBAINePE digeshicf i cations) of the y-secretase conplex of an

animal, preferably a mammal, nore preferably humans,
m ght be expressed in certain cell lines and the

fith 0 i i nvention
B e T A B S
motSRIbNGAR-sebiehSs, virrdTh katl @ebthdd dnpMItCrhialkerReas the mammal
described in certain ani nals, greferabl mammal s, nore

a theyapéusically offentivaamonnt chatcemwgupdphlorahileh have not
previ ously been described in said aninals.
Modi fications of the interactors of the y-secretase
In @otiRl exbodidhdatdethbdhvendion physi ol Dgictald ebaédtingaini ©mapimal a
~said interactors and other nodifications which have
discgeco gssgeisted wel A cloweted i leval| Indbo?-Ppdyeemswheieig said method

con{birig%so %idﬁl"i\%séﬂﬁ'é Ga tﬂ%x %{gﬂ!uﬁﬁ gf iR uff&‘#l. f ieﬁ@étlv%nﬁmount of a
I'ncl uae,

ut are not limted to, glycosylation,

compoospbioFyhaid bn, prenyl ation, nyristylation and

farnesylation. Furthernore, the conpounds according

to the invention can be used for the preparation of a
Ond "8G GAFEAE afakif J%@oé%‘ﬂh@i the rboﬁfpot{ﬁcﬁse&ﬂ@drﬁﬁ% BahY \Habd one or

The activity of the y-secretase can be nodulated in '
morgdiafyremetic cashyos, atdmein theis strodtwg. ilhisditthidadghat the pfes¢ng snvention
. .of the.various AB-peptides. .Respective dosages, routes
incifge Syifin B PR O C EBAORE ORE B foe SoarTan B, gissne mistures.
and ik fub@rofRAARWMFN R WI¥E BA bRdMtibHIcBekcds@lsir@®nt 0 t he

use of the conpounds of Fornmula |I for the treatnent of

a di sease associated with an el evated | evel of

-Pr.o ti,0n., [ ' | evat e of ..

sorf 3 S NGlS b e TrihRERA L S & A DU Fif ot in
difféer8nt gt cisbhstidNozmel Aol thedh HEAS Bre(sAbjkcts ©€ thelinadntion.

anyl oi d angi opathy, nmulti-infarct denentia, denentia

pugilistica or Dowmn syndronme, preferably AD. As used

. "ty "o ; . f. .

Db el 18, Lt SR AL copfol SOk, LR/ i
are iimdledadujddremg, Thar e sdfi thg, different opid ngtwf bélbe is not meant to be

ogressi on of a disease, but does not necessarily
CO"ﬁ’ﬁﬁﬁ?E%fémgmtgot al elimnation of all synptons.
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As used herein, the term"el evated | evel of
A1342-production” refers to a condition in which the
WO 2008/0583349r oducti on of Al342-peptide is increaB&rUs2088/080241
to an overall increase in the processing of APP or,
preferably, it refers to a condition in which the
production of the A1342 peptide is increased due to a
nodi fication of the APP-processing profile in
conparison to the wild-type APP and non- pat hol ogi ca
i i . | i . . | t .
Corfihii3" pADrgit o8 ey PR M TR BR G bR sEfbic mroups can be
used aédoedingtp fheanveltivhet.peas' theid iabkel sectalQads adidme ageh ofctal salts

or a%?ri@éﬁmn%glﬁ{: i\iqrg (rpﬁea 1 ;lerx?amgrqs ﬁqrf}glixéllosgﬂg?ﬂg Y gsgdlturr}lesalts, potassium
salt CNRTRRR {L A QR esiuUWaltD BF TRECW IR GninHEN bt BfbahRl Bhi8Ss LR as,
a pharmaceuti cal conposition conprising a conpound of
¢.g. Rthyhamhiac,| cthanokanm ttaetbarwilarhina or imerctacodsr r i er .
Modul ators of y-secretase derived from conpounds of
Formula | can be fornul ated into pharnmaceutica
TheGEHP Ot drin@Eti6 APAdcEptaBl @ ne@AP IS Af byROFdiMlator abhcd such as
mxture wth an inert carrier, where said inert
the EMEA gfurppe)angioa thedda (Ve arndier anyenther PBonad kegulatory agency for
“carrier” [ 0] di l uent, adjuvant, excipient, or
use e H%?g’]ﬁpﬁ&ﬁﬁﬁ%ﬁm?%g'conpound is adm ni stered. Such
phar maceutical carriers can be sterile liquids, such
as water and oils, including those of petroleu .
Thegigspastive valgephficecamposet AEIOrEng 9 dhg INvieRdgn, gith ge Iphtained by
L . 0 1 mineral coi
cus @ity RS A PRAT Mol Iy FOYRREN By iURER 1f uample by
contaheng thhee whhnmacgnid @ahorgemnip dasd incarsolvenadndispestaat,exd by cation
orally, Saline and aqueous dextrose are preferred
eXd%QﬁFWé@é“&ﬂéﬁ“%he phar maceuti cal conposition is
adm ni stered intravenously. Saline solutions and
aqueous dextrose and gl ycerol solutions are preferably
Furdnphayetic awvehiiguindludas alil ealts df dlre ¢ameemdbhesosbhgita thasnvention

.Sui tabl e pharnmaceuti.cal excipients include star .
whigh 90 ol 45 BRETIaER o B fre' ) ST B o wse in
phafifatelitica$d bl ¥ha@l cars 861yt StRab:AhBle, Hsym@drRkdiates for chemical

nonost earate, talc, sodiumchloride, dried skimmlKk,
reacgiops ef &, thp pegppradins of gihpanceuijgn lyraccenttde otltsaprawhigh might be

ik The conposition, if desire n al so _cont ai
it For SRR PRE R e ARy (T PBRMEE N G of the
invddiibh &1 AMGsuR@BRInSanndl) 88 KNP Q&itdblOMSvigaBsshgke the form

of sol utions, suspensions, emnulsions, tablets, pills,

capsul es, powders, sustained-rel ease fornul ations and

t. i ke o8l ti e forn .

e il SRR P o HEULAL RS2 B s
posSME Bumsiot diclorg aapstaBticsQiral thkepBiticat/aloe as abmpagldudethe acting
standard carriers such as pharnmaceutical grades  of .
drugra ripdiges argéppdermad Byte Relyr giies i Rind7s tevd rdgsmatde @r ghemical

agcharine, cellulose, magnesium carbonate, etc.

anpl es of suitable pharnmaceutical carriers are
described in "Rem ngton's Pharmaceutical Sciences" by

E.W Mrtin. Such conpositio i1l contain a :
They pygtea 8P ﬁsﬁ LA RN [ SCHIROuAdS according to
the Bvehigmably in purified form together with a suitable

amount of carrier so as to provide the formfor proper

adm nistration to the patient. The formul ati on shoul d

suit the node of adm nistration. The conpounds

according to the invention and their pharmaceutically
acceptable salts, optionally, in conbination wth other
pharmaceutically active con%%unds are suitable to
treat or prevent Al zheiner's di sease or the synptons

t hereof Such additional conpounds i ncl ude

cogni ti on-enhanci ng drugs such as acetyl chol i nesterase

inhibitors (e.g. Donepezil, Tacrine, Galantam ne,

L, . IR A~ A oy - . .. [ ———

pro



effective doses for the instant pharnaceutica

conposition. The effective dose for adm nistering the
wW@b@epasasaut i cal conposition to a human, for exBepU82008/080241

can be determ ned mathematically fromthe results of

ani mal studies. Various delivery systens are known and

can be used to adm nister a conpound of the invention

for the treatment of Al zheiner's disease or for the

nodul ati on of the ysecretase activity, e.g.

e I of I -
T BRARS o208, hpbhe SRR G RREL PRy @uding the salts
thereef tafathe nempousdss ysdoedimg o ethe riaddnyioh ht@hlb]lt ajontairi physologically

o SRR LS L, L TR, e,
marRRafs rﬁﬁﬁ%éf@ﬁ'b &plﬁﬂﬂﬁté Rigto taQoRIBESd E%rcgﬁdgﬁ)dth@ ificBtion.

barrier. "Methods of 1 ntroduction inclu but are not
Thel prasenethvetion firthaderrpahcludostthamgsbalites of the compounds according
‘ t|ntra erltoneal I ntravenous, subcutaneous,
o theipy epidural, and oral routes. The conpounds
may be adntnistered by any convenient route, for
exanpl e by infusion, by bolus injection, by absorption
Thet wmju ghetélpnltt%é’ | ie&irs ¢ adutokastlen edsuised ifrim g5y aofdtheagonerounds
accc%gmlgtr% ﬁt%ﬁ%uoﬁ%& Igglli OW)II amgﬁthﬁtrefet%bql %94' Cn?e}ll y active
mnistration ¢ c or Tocal. In
addltlon it my be desirable to introduce the
Pregharnaceutlcal co 03|t|ons of the inventign into

t he
EbLY Hic teER vEIesabelics efislpgs dhinodesteabylch diffes from any molocule
engr I i on;
il in o AL o Bty By OBEER colHiB6L
intraventricul ar catheter, for exanpl e, attached to a
reservoir,. such. a ya reservoir Pul ponary . :
The SR £F b5 B R A gh eﬁﬁt‘tﬁeﬁ&wr&m@ oy jguchyion gyl be
obviddb@d &y RrsdreRilddzf the a%ﬂ%ﬁ@ KN fob @ Bpphbpritat@hethods.
aerosol’i zi ng agent. Modul ators of y-secretase derived
frontconpounds of Formula | can be delivered in a
S 4N cular a li er .
ThegfF fiof st Fit cOrinyis B AE “BF e oBagF e de miisemas. The
confpo@hasC AP U RAEEnGH abeMflidhdrmesd Wit eRpédt etbeﬁileVﬂn@dlaaments the
control |l ed rel ease systent I n one enbodi nent, a pu

embegymeres ysdribsbbelovi WitlogyectiRaheupe of thefnvepligse. f(Eﬁgllatlon

appitdhtio ahd SHSMARGE 4B Bptab IAPR AR oy Blliquol " | |

anot her enbodi nent, polynerlc naterlals can be used
(Ran er and Peppas 1983) Macr onol
wg%h ¢ cQtRRHNds gecasding jte jhe wvenffon %rigatﬁble&reth% geatment of
ring et al. (1989) Ann. Neurol. 25, 351;
AIZE%&H%%%?“EIU (1989) J. Neurosurg. 71, 858). In yet
anot her enbodi nent, a controlled rel ease system can be

ac d in proximt eutic target, i.e.,
Deelia St b M %r%ém%ﬂh’ﬁce%?ﬁ%j? Yraction of ihe

system c dose (e.g. Goodson, 1984, In: Medica
Applications of Controlled Release, supra, Vol. 2,
TheXdBipoudishan be antd B hedulebe afpssysthenstiaite di scussed
in the review by Langer (1990, Science 249, 1527). In
order to select an appropriate way of adm nistration,
As tlgéﬁ REdin %e Kind F-eddhiBid8e rsE Waéé éﬂbvﬁg” ?8@1%' deh effect on the
routes of m ni stration have n sel ected
pro@ktieg ok A@beybahbIyﬁdeszlsmebmgreugmef&@lblyaxwf@’s @0 an effect in which
Ari cept/ Donepezil and Cognex/ Tacrine (al
acetyl cholinesterase-inhibitors) are being taken
oral Iy, Axural/ Memantine (an NVDA-receptor antagoni st)
has been | aunched both as tablets/liquid and as an
i.v.-solution. Furthernore, the skilled person in the
art will take into account the available data with
respect to routes of adm nistration of nmenbers of the
NSAID-fantIy |n cI|n|caI tr|aIs and other studles

o, . Y Y e Al LY




adm ni stration, and the seriousness of the disease or
di sorder, and shoul d be deci ded according to the
WO eabgtosa3s4 of the practitioner and each pati entPGI/US2008/080241
ci rcunst ances. However, suitable dosage ranges for
i ntravenous adm nistration are generally about 20-500
m crogranms of active conpound per kil ogram body
wei ght. Suitabl e dosage ranges for intranasa
adm ni stration are generally about 0.01 ng/kg body
the MEordl o B Sl QP AN Rl oS By A GRS Rl Ron of
saidv cémpownds,abutmil wihide khet editivey glanntics Afi thx gmpdeased products are

ani mal IS.the trans I C nmous
changsidy BOF wafea APIREPESE TGl 5 “TRENGIBT ANRPRR GG produced is
red&%y 1@&%}(@1@9% dﬁ'fyfet{t @Ibecfaeﬁﬁ%é %@n Se grodﬂé&le(ét g RSB8P other
Hsi ao et al Sci ence 274, and al so
Abdfaapamdb apehssi of‘Sh@Z@OlII)md acmllsmcfr 1ns®ad oBZ&Rstaf2a0t thehylative

et . al 19 15 I rizarr .al .
Quaii o e DRSS RBToT et tedapop” Abis 8 Neel i Hopnecd,
prefetably( i4BR3dedNeur obi ol . Agi ng 24, 645. Substantial data

from several studies are available to the skilled
Garpiap sericise adiitsroan evghibe imegsercil ytdetrrminiag &P precessing, e.g. by

I t opr.i at o]
dete?—nﬁnu% qléeg ﬁgvt%ﬁe?% %é)%?l }gecﬁde 4}%01%? % ({r%rltg?(gulglog[t Exg&)?tafl levels of
Ab&@em@Qemkm&bﬁddﬂmehﬂﬁ)the effects of nol ecul es on
the ysecretase activity are described. Exenplary
studies are Limet al. (2001) Neurobiol. Aging 22,

It hg? %egébﬁ}iﬁ&r@ us}lé%ﬁot%)«lt %lie'\? %E@rgﬁ%gee r%ge le§789?1§%\38§’0qgec{3 lin the
prodassing bhthe NotchlpdteidAotcly @ dpnating p&&@i@ﬁv}hldh bﬁyg Qﬁﬁjmal role in

23, 7504. DEFINITIONS: The term "al ke
deV@l@%@l&?&f@Cf‘éﬁ@S&ﬁ gpEsvicwsl 1%S§1m%@ﬁgttﬂa5r{?-0(ér)§wﬁr Bruzir 14, R129).

Wltﬁé‘gsg@ét o, the uA@ }( S :cjgl%i)é{u ds f01[ ﬁ{ eﬁlﬁd&l%lo% (ﬁ%(/ge%c%t{l% activity in

un Urated D anc
therbyydrio @@e"nbppama@laﬂ@ladhmageguﬁhoﬂ RAkicrie vt heNNe®Rhpestessing
‘g%ﬁble bond, whereby the double bond is derived by the
actiyignol/ip YoPcroiaec iy geardst @mwr@ﬂt@a@wndﬁmed@d@dq Bnt
TS SR RS T Plefeby Rl B SR T Uy uo Seisharassivine
;wntﬁpgmﬁe§@g@%gggaﬁﬁgexaton1 Atons may be orlented about
he doubl e bond in either the cis (Z) or trans (E)
confornatlon Typi cal al kenyl radicals include, but
are not limted to, ethenyl, propenyl, allyl
Withid- the cmnmngnlg)qf thelierytion h‘dfﬂ:d‘te)nl thk &Notdx propéssmgi avalitgleincludes
c2 8 or C2 4al S. .The term " Ca-b”"
botly %@?@%ﬁ%& Cav@anﬂkf gtCF@F ﬁ%l%a‘myﬁﬂa@s@&ﬁ@tf&wr
A cﬂl'ﬂg%d deeﬁﬁé&)gﬁn&tlﬁqﬁl)g a[neéf%é thh@No%IhkﬁfB@esﬁhg %@tY\thy, if said
ynyl, al koxy or cycloal kyl radical or to the alkyl
factpois simeHeraham20), amefclailbly smadlei dhndl()kmbreapp@wbiy asalidughan 5, most
[ X root.containing froma to car.bon. at.pns
profBsBln, b7 e 2l P abier sSRHRRET BB ot ol (2000)
Mol @@hamn ng 69132at a3oRbenfrafidh BOSD ghoms. The term "al kyl "
refers to both linear and branched chain radicals of
Suchpm y-eed2tagmntodnlatidorcen ber e@frecdblty cup hoanBmelardmom as mammals.
unl ess ot herwi se i.ndicated, and includes, but

at ons,
Exe ?%tmarqnﬁ‘?]ts S DS, Faleh gYinea pigs, mozblfedﬁyqiogs' g%;ﬁ,r'gl&ymodulatlon
can RUHY lcarrfeﬁcmft'tlﬂ lhunﬁﬁﬁ RUL %Iaﬂlchﬁﬁr tenﬁ)l&ﬁﬂl ntRENhY Imventlon said

i sopentyl, hexyl, 1sohexyl, heptyl, oct y?

2,2,4-trinmethyl pentyl, nonyl, decyl undecyl and

dodecyl . The tern1"heteroary|" refers to 5- to

7- menbered nono- or 8- to - menber ed bicyclic

aromatic ring systens, any ring of which may consi st

of fromone to four heteroatons selected fromN, O or

S where the nitrogen and sul fur atons can exist in any

al |l oned oxi dation state. Exanples include

benZ|n1dazonI benzothlazolyl benzothlenyl

o - o o - o



The follow ng general descriptionis for illustrative
purposes only and is in no way neant to limt the

WO pwensazdh. Conpounds of Formula | wherein X PCT/R32008/080241
R35 R45 R55 R65 - 75
K and R8 are defined as in Formula I, and RO is H may
be obtained by hydrolysis of esters Il under standard
acidic or basic hydrolysis conditions, including
reaction with NaCOH, at roon1tenperature for severa

modh%f{o‘?l '18 Ilpet ?%he%lg 6 b?ﬁl?cfﬂp%u‘ftﬁfét A@k’ﬁ% (o) | ﬁ’eco& ?Uchh kllleid in the

wat er , ur an and

art, &nmnﬂhiumbnmﬁmvECWMHpasmgsmeawak$kiI are shown with RO
as al kyl, but those skilled in the art will recognize
that esters hydrolysis will work for all RO as defined

Exe%f)éa{:r? %ggaé%%u.%)ﬁll £8r fRasuting the PrbdctioAdt CQdrhindt ABP Sraghnts in cell

lines or transgenic animals by Western blot analysis include but are not limited to those

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

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

cleave the substrate is measured.

Concentrations of the various products of the y-secretase cleavage (the AB-peptides) can
be determined by various methods known to a person skilled in the art. Examples for
such methods include determination of the peptides by mass-spectrometry or detection by

antibodies.

Exemplary assays useful for the characterization of the profile of soluble AB peptides in
cultured cell media and biological fluids include but are not limited to those described by
Wang et al., 1996, J. Biol. Chem. 271, 31894-31902. In this assay a combination of
immunoprecipitation of Abeta-peptides with specific antibodies and detection and
quantification of the peptide species with matrix-assisted laser desorption ionization time-

of-flight mass spectrometry is used.

Exemplary assays useful for measuring the production of Abeta-40 and Abeta-42
peptides by ELISA include but are not limited to those described in Vassar et al, 1999,
Science 286, 735-741. Further information is disclosed for example in N. Ida et al. (1996)
J. Biol. Chem. 271, 22908, and M. Jensen et al. (2000) Mol. Med. 6, 291. Suitable
antibodies are available for example from The Genetics Company, Inc., Switzerland.

Antibody-based kits are also available from Innogenetics, Belgium.
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He, Xis N, s,:-H, Xis Conpounds of Fornula ha, where

X is a carbonyl goup can be obtai ned by coupling of
w@ovpose3ds | na or Mo with aryl boronic aci ds aneCT/HS19081080241

nonoxi de in the presence of Pd(Il) catal ysts such as

Pd( dppf) 2C12 and pot assi um carbonate and potassi um

i odide at elevated tenperature (60 to 150 degrees Q).

Compounds of Fornula Hb can be prepared by reduction

of conpounds Ha wi th hydride reduci ng agents such as
ColfAUTLHPEO RIS o PRI NELA: SR Lkt Rprss

the -isédietdsa croexqge;nmsd (ra38Md @itls RMidh) tramichape ity dxdress some or
under the general conditions for al kyation of ketones.
all lwmﬁ d%th@w-seeﬁetﬁm: gomplex. Numer@wcﬂvméat&gpﬁlbbnq@rseﬁdﬁ@ épr such

assaézé e{ne] l%ng)ﬁve Ctg kﬁl?ec(f) %er?odlnqgenlf% ean ggl? blE?s o'(\:fg nﬁ:Bfonal Ot éilal origin are
parttdmmilyt Riable f@rthb@n@@,t@ny Sné GGHULELE ticlipmiatss vidl a[@l\lﬁnhdgenates
t he sence of Pd(PPh3)4 at el evated tenperatur
and 1@@@!@@? deepagytiong| thespefarpy dieyuseddipe whas, 499 &oneheamstry 37,
and |I1d can be prepared by coupling Conpounds
164F%q64fﬂhb with aryl vinvyl zinc chlorides or
aryl met hyl ene Z|nc chl ordes under Ni gishi coupling

eacti ons n THF_ in the prese ce, of ytic
Such st %@hpg’f" o‘ﬁﬁfﬁﬁ)dzﬁitzford%ﬁ%lﬁw% Al rbs ﬁﬁlec%mpounds
acc&ﬁm%m) %e‘]ﬁ%t@ﬁén 11"1:2 Atk d R @xﬁgrln‘f&fﬁﬂ QHAE B Qld%ﬁﬁgﬁra’c{@&er
the catal yti ¢ hydrogenation conditons using Pd-
pl ati um oxi de, or other catalysts. Alternatlvely
ounds of Formula Ilc can be prepar d fro .
FuriRgERATET D oISSSHCBIRSE PLrigct Pk 13 Wéf 4gqtigRg studies on the v-
sem%&&f&nﬁﬁ@xor catal yti c hydrogenation |n aci d medi um
Conpounds of Fornmula Illa may be obtained fromthe
For resampicoitlodr quicenahsrel \tamdtdrs t(eittfel uo tiome tvhldrgsa fdroneccarrying

anhydride in in.the esence of a base s .
certgr Prtaiions oarnd%il\ﬂg’toﬂlft H?Igsé %ff by -sepigtase n@&‘ﬂpi?’%so My animal,
prefeBlyO% nﬁ%ﬁé nﬁﬁ‘)ré fn%r%rﬁlﬁ?%hﬁﬂ§ A hPB?% S elgé{ iMebifain cell lines

con entrate
and ttlengféacaviithe c()lm;amgeb afeapding %o the ARGt mighttbershatiddvel y,
conmpounds My can be obtained under mld conditions by
treatnent of the corresponding triflates Ma with
MutRiddaeaho ba fie: irﬁerﬁ’ét@?(@nﬁsetirbah h&mhBr 68 eReRe@forms which have been
triethylam ne catalyzed with PdC12 to give pinaco
destythedrintcerteint @nrgalﬁmrcfﬁrdﬂje mananals.r warceprelarattly doppes or mutated
forr:&%\gﬁgniﬁ%%nottpregilousyy een dggcnb%{il%gar ¢ geduy & _?_ﬁzcr | bed by
af or enent i oned plnacolboronate esters coul d al so be
reacted wth Nal in aqueous THF in the presence of
Modificitomsi réstht tigiergicipes aafylthét oﬁs@é@awewmptﬁ‘éd ipglude bath any

ohy b los N aiisdhiad, oDl MRl B0° BsE B igerigny which have been

des& ¥R QY g it alyndVRPrOgRR Al h@fbl(bgicaﬂkj?@&ﬁ' e.g. MeOH or
EtOH in the presence of Pd-C. Debenzylatlon can al so

be achi eved with other nethods, such as BBr3 i n DCM

Exa%gél of MO tPeati6 RO igclﬁae,ubg a0 R hindq- ?oqog§cosylation,

phosphorylation, prenylation, myristylation and farnesylation.
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V Conpounds V nmay be prepared from al kyl ati on of

conpounds VI with either alkyl or alkenyl halides.
wae@apsmsst of conpounds VI in THF or other aprBCi/TS2008/080241

solvent with a base, e.g. lithiumbis(trinethylsilyl)

am de, sodiumbis(trimethylsilyl) amde, or [ithium

di i sopropylamde at -78 C, followed by the addition of

an electrophile, e.g. an alkyl or al kenyl halides,

yi el ds al kyl at ed conpounds V. VI Alternatively,
Furf RGNS cofh S{Fﬁﬁs Qgcoﬁ’&iﬁg% fd 11f1\; Hbﬁ‘ RIPOHAS ¥ the preparation of
rough a con I'ng reaction wth an aryl boronic RePgs

a methek&ﬁer&ﬂdruhd: mdoktibh Oﬂfﬁs@freta@w@ﬁuﬁy sodi um carbonate in
DME in the presence of Pd(PPh3)4. Alternatively, the
triflates can be converted to boronate esters under

The Qct%ﬁi?t ocy {hlgongecg%gs%r &a%ege %l?oo(ﬁ]l? (dijré 1?5}61%; 956 e o%iuefﬁlng n

es or

dlff@@ﬂmuﬁléﬂw{f the Varlo@TAB-‘ﬁbf)tldes. I nter mi‘dl at e triflate
conmpounds VII may be prepared from conmpounds VIII wth
trifluoronethanesul fonic anhydride in DCMin the

Resﬁéc%i%g nc?o%aé)gs, Wi %lfi é’d%iﬁﬂﬁat?cfn, %ﬁh&ia{i]&lsagtcoarg' disclosed further

below.

The invention further relates to the use of the compounds of Formula I for the treatment
of a disease associated with an elevated level of AB42-production. The disease with
clevated levels of Abeta peptide production and deposition in the brain is typically
Alzheimer’s disease (AD), cerebral amyloid angiopathy, multi-infarct dementia,

dementia pugilistica or Down syndrome, preferably AD.

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

As used herein, the term “clevated level of AB42-production” refers to a condition in
which the rate of production of AB42-peptide is increased due to an overall increase in
the processing of APP or, preferably, it refers to a condition in which the production of
the AB42 peptide is increased due to a modification of the APP-processing profile in

comparison to the wild-type APP and non-pathological situation.

As outlined above, such an elevated AB42-level is a hallmark of patients developing or

suffering from Alzheimer’s disease.

One advantage of the compounds or a part of the compounds of the present invention

may lie in their enhanced CNS-penetration.
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OH VIIT Intermediate conpound VIII can be prepared

from nono- debenzyl ati on of conpound | X. Selective
worwosskenzyl ati on of conpound | X can be achi RUBUS1998/080241

sel ective hydrogenol ysis of conpound I X in ethanol or

met hanol with an addition of 1.1 equival ents of base,

e. g. sodium hydroxi de or potassium hydroxide in the

presence of Pd-C catalyst in a Parr shaker. The

reaction is allowed to proceed until one equival ent of

e nt er [ .

FurlRB0C et BRRHITE relush " SR ol MU iR, emprising «
congoimd oﬁeﬁdl';ziulcehmearmlmerp\ommm ifert Caroipmrer ci al |y

avai l able) with benzyl brom de and potassi um carbonate

in DMF at roomtenperature. Conpounds of Fornula I
Mo&lﬁé(t%rsaofc\)qéerc?étas@ %fl?éd RomOc otnﬂﬁ)uﬁ@sr BOXYlfa 959&1’9@ f@Rfllated into

can exi st as one of two enantioners (or a mxture
phatrhaceofical mpeﬂlmramoﬂqmstngmmpnwﬁaﬁ%mlﬁ lon anmiktimotwith an
. _be pres The enantjoners la (R enantloner) and | b
mner Sﬁrgﬁfam ’E?nsé ) ingit GaEIRhjR %ﬁaac&ma EMati omers Ia and

| b may be obtained by chiral separation using chira

colums. The enantionmers la and | b may al so be
Thes@prar E'utr byefmsstol aidiloer, adinoanghexogpientp gr ozhhilcw wathi wlkich the

fract I stalli,zati ons.
conipRiyhd isotsp bRk S PR st Bl SR By Regerioliguids, such as
watld B 1081s] fRAldittd ebsefoft ﬁ@rdléiﬁ@nﬁhﬁlapfve%@trab%swfﬁﬁitﬁ&lc origin,
esters u3|ng | i pase enzynes, e.g. Amano |ipase Ak

inclpghaadul hejdimitwsto prrawoil, ispresean, ol Aminmal ¢ipasen oihashthc like.
Wat!elr Rap re?en;le% cAH%rl1 o4enq % §ha§‘m(afcé;u?ﬁ518éo% ak %tlé %%g’als%re& %rally.

gqueous organi ¢ solven agueo

Sahhc bd YqueetihyéxtRisbare lﬁt'éfeﬁ’tfedtc@ﬂle)(s- {ifﬁéh agutatfacolicl icomPosition
lalb Alternatively, nmpounds, of Fornmula la and I b

is adgipislefrar Bdraversshi rS&lm@:z,ysahW@%@nd Colvpoim dexteyse and gécerol
o Y200 R B LB SOMCRRE (i, gy
phaﬂmnﬁdmﬂec&xa@wﬂ& include starch, glucose, lactose, sucrose, gelatin, malt, rice,
flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride,
dried skim milk, glycerol, propylene, glycol, water, ethanol and the like. The
composition, if desired, can also contain minor amounts of wetting or emulsifying agents,
or pH buffering agents. These compositions can take the form of solutions, suspensions,
emulsions, tablets, pills, capsules, powders, sustained-release formulations and the like.
The composition can be formulated as a suppository, with traditional binders and carriers
such as triglycerides. Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical
carriers are described in "Remington's Pharmaceutical Sciences" by E.W. Martin. Such
compositions will contain a therapeutically effective amount of the compound, preferably
in purified form, together with a suitable amount of carrier so as to provide the form for

proper administration to the patient. The formulation should suit the mode of

administration.
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R1 0 al kyl HO, alkyl R7 R8R7 R8 IVal Vb Chiral
conpounds IVa and | Vb nay be obtained fromthe renoval
w@Roovhs23ghi ral auxiliary groups from compoundsP&I/U$2008/080241
and XIl1b respectively, with lithium
hydr oxi de/ hydr ogen peroxi de in aqueous THF, foll owed
by esterification. XillaXIlb Conpounds Xlilla and
XI11b may be prepared by debenzyl ati on of conpounds
XlI'Va and Xl Vb respectively by hydrogenation in an
al cohol solvent, e.g. MeOH or EtOH, in the presence of
Pd- C. Xl Vb
The compounds according to the invention and their pharmaceutically acceptable salts,

optionally in combination with other pharmaceutically active compounds are suitable to
treat or prevent Alzheimer’'s disease or the symptons thereof. Such additional
compounds include cognition-enhancing drugs such as acetylcholinesterase inhibitors
(e.g. Donepezil, Tacrine, Galantamine, Rivastigmin), NMDA antagonists (e.g.
Memantine) PDE4 inhibitors (e.g. Ariflo) or any other drug known to a person skilled in
the art suitable to treat or prevent Alzheimer’s disease. Such compounds also include
cholesterol-lowering drugs such as statins (e.g. simvastatin). These compounds can be
administered to animals, preferably to mammals, and in particular humans, as
pharmaceuticals by themselves, in mixtures with one anther or in the form of

pharmaceutical preparations.

Preservatives and other additives can also be present, such as, for example,
antimicrobials, antioxidants, chelating agents, inert gases and the like. All carriers can be
mixed as needed with disintegrants, diluents, granulating agents, lubricants, binders and

the like using conventional techniques known in the art.

This invention further provides a method of treating a subject having a condition
ameliorated by modulation of y-secretase activity, which comprises administering to the

subject a therapeutically effective dose of the instant pharmaceutical composition.

As used herein, the term "subject” includes, without limitation, any animal or artificially
modified animal having a disorder ameliorated by modulation of y-secretase activity. In a

preferred embodiment, the subject is a human.

As used herein, a "therapeutically effective dose" of a pharmaceutical composition is an
amount sufficient to stop, reverse or reduce the progression of a disorder. A
"prophylactically effective dose" of a pharmaceutical composition is an amount sufficient
to prevent a disorder, i.¢., eliminate, ameliorate and/or delay the disorder's onset.

Methods are known in the art for determining therapeutically and prophylactically
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Conpounds Xl Va and XIVb nmay be prepared fromthe

al kyl ati on of conpounds XVa and XVb respectively with
wW@eooas3dpri at e al kyl brom de, includi ng sec- bRETUS2008/080241

brom de or sec-butenyl brom de for introducing R

group on the carbon atoma to the caroxylic group.

Treat nents of conpounds XVa and XVb in THF or other

aprotic solvents with bases, e.g. lithium

bi s(trinmethylsilyl) am de, sodium bis(t ri met hyl sily1l)

by d

A S R R
adnﬁmstehug &myﬁhahnzm&utﬂ@l mmlnpo@nmetoaal Hohaat, €t g ampleyicechsbeX] Va

detﬁ%@ﬂ@é‘éﬂ%@ﬁ%&é@ 'st9e 6 pesthyof %ﬂl@ﬁﬂﬁb@gg o5 XU a\?mdt A

either the R-isoner of 4-benzyl-oxazolidin-one (XVIIla)

i o - (

Verlfs W00, 5 SRS 1 NP RAY L bOKSREL) QRs {o0hha o e
invdnﬁaﬁtin th¢ ttiea@hondl ofy Alzbbintur isd@isc3¥ adryfor ctht anbdlgatn of the v-

i sopropyl chloroformate in THF in the presence of a
secrglgeactiylty, c.gransansylatan ﬁbhmsomﬁﬁéﬁlﬁgﬂmﬁw&ﬂﬁoqmdﬂelcmcapsules

t xgdan

It &ﬁgcgeﬁ lggrgdr@gecct d{%vmﬂ?eh G%ﬂ{al ;jll?et um sa;iijn Eer ?Wfsthwrgﬁ it s
advafithddous to sEdlet and/or modifyt inethnds ofainyinisohtier inchth alvay as to allow

uxi liary groups may al s ed for.the chiral
the E@qﬁnﬂ%@@g alcgomg, gssnkcl)/%glgﬁ@%r% bargicg,

pseudoephedr i ne VI athe A G Mers conditions (J. Am
Chem Soc. 1994, 116, 9361-9362). For exanpl e,
Methpésabfrentrodictien tihendg, hieut care bmtyllimitechct(b dinttatlgmiati emtremuscular,

it GG RV Wi B, e oo e

treated with a strong base, e.g. lithiumdiisopropyl

am de in the presence of lithiumchloride, followed bfyu '
Thet deenpeeinids inay bordanisieied|bat anypoagementtroutp for ¢xarhple by infusion,
by baﬁi Si aqeep ﬁd:%)g bgorlégéna{h?gu%re%%}{ecﬁﬁ 8XI 0 oc%%jne%q s)(lli)mg%s and may be
adnﬁmeu@wd&dge‘th@rwlamatmdls)g?éh%ﬁacaﬁxé asenth. by renoval of

the chiral auxiliary pseudoephedrine in sulfuric acid

aqueous solution and foll owed by treatnent of BBr3 /
Ad tafod Sﬂp s;lsﬂ.‘h €hiP % B’clalr Rh %&ﬁﬁ 1!1 rlgmg&rg)g Qlegrab}a 0 1ntroduce the

ernatlve |ra phenol'i’c conpoun
phaﬁﬂlddebucaXXan@nsitlbﬁmyﬁ dwnimemti/cm asgo ¢ caitral mbszromedymmsby any
ari chi.r al unds, of F la.la and
Sultﬁf‘ﬁ% %ﬁ‘? alnclging |1%t|ra57" eﬁ DE%% 'ﬁ@ﬁecgg nB{FEHO L Hftf?é(enmcular
1nJeEﬂé&€{rnaZtl%g%cfglftaet§cy Bl rh%sﬂn§ra%?1@lﬁé'ul£rh&4tlfe@&d k3 QAghple, attached to a
SCri Y

reservoir, such as an Ornrnaya reservmr Pulmonary administration can also be
employed, e.g. by use of an inhaler or nebulizer, and formulation with an aerosolizing

agent.

Modulators of y-secretase derived from compounds of Formula I can be delivered in a

vesicle, in particular a liposome (Langer (1990) Science 249, 1527.

25



Conpounds XXla and XXIb can be prepared fromchira
phenol i c conpounds Xllla and XilI1b under the simlar
w@b@eessst | oned conditions. For exanple, the tPCTIUS1088/080241
conpounds XXl la and XXl I b, preapred from phenolic
conpounds Xllla and XIlI1b by reacting wth
trifluoronethylsul fonyl anhydride in
pyri di ne- net hyl ene chl ori de solution, can give the
coupl i ng compounds XXIa and XXl b under Buckwal d or

Mo@a %}‘X‘ cgf «f Sei%getgls% Qi%g@%d ﬁlcéo'ngﬁ_gmap gf’ ?mlﬁlql Ic %ﬁl Lé%iﬁr%d via a

conﬁalyedqeleﬁgee@afeﬁd lfnrdmmeﬁwmﬁnmma Ml[b alafslrn)d s (Jefibi (1987) CRC
reactiong with benzophenone im presence

19
Crify Rp@mw@h@@ﬂﬁna%mcawe& a1 (104 Brpie YR, S07: Saudek et al.

0
(108 | R P 2P 2h DBl RSk boR o Pl can e
useda('RhIﬁgM dtﬂd)P@pphsh(l@By) Maardnox ysdidR by, ddscromol. Chem. 23, 61; Levy et
o1 QP S e e O U aHoth NIy PGHrty 25138 Howard et al
(19883 %uﬁ‘)ls{fﬁéaw ogsyyapd y@thzﬁfétﬂ'e‘? MR Rt t Q%oﬁmlfeﬁlrelease system

auxi | rary groups wth [ithium hydroxi de and hydrogen
cmlb@m&%mdenpﬂmaqquﬁﬁwﬁHEagmuwgw@htnaltmnhpauMM$1b@nangonbza

fracm %%X ! Xstﬁtglcl 40&@2&5%3?9 at | ;%3%/ &na &%lng]eplg%%ons OWOntrolled

Relélgs CsruEﬁeVoP neyi .‘S)U @t}deﬂ—b%hﬁ@llgd RfcaSYARHR @ discussed in the review
tetrakistriph en£4£hosgh|ne pal I adi um fol | owed by

by lraageictl POt Ssfene@4%ylaRd)- conpounds wi th pl ati num oxi de
in acid al cohol nedium The chiral am ne conpounds
XXl Va and XXIVb can be used to prepare the fina

In orddrgesclearmoappespriate way oDhdminastaridn,| the ipprseh Bkillad in the art will
routes as described previously. 2N H N XX Va
also consider routes of administration which have been selected for other known Anti-

Alzheimer-drugs.

For example, Aricept/Donepezil and Cognex/Tacrine (all acetylcholinesterase-inhibitors)
are being taken orally, Axura/Memantine (an NMDA-receptor antagonist) has been

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

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

other studies investigating their effect on Alzheimer’s disease.
In order to select the appropriate dosage, the person skilled in the art will choose a dosage
which has been shown to be not toxic in preclinical and/or clinical studies and which can

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

The precise dose to be employed in the formulation will also depend on the route of

administration, and the seriousness of the disease or disorder, and should be decided
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XXI'Vb Synthetic Procedures All reactions were
carried out under inert atnosphere unless otherw se
WG e@pes33NVR spectra were obtai ned on a BrukerPCpKEm08/080241
LCVMS was carried out on an Agilent 1100 using a
ZORBAX(r) SB-C18, 4.6 x 75 nm 3.5 mcron colum for
met hod A. Colum flow was Iml/mn and sol vents used
were water and acetonitrile (0.1%FA) with an
i njection volunme of |Qul. Wavel engths were 254 and

L R T A U T R e
suit&d8e & CNanges for intravenous administration are generally about 20-500
micrograms of active compound per kilogram body weight. Suitable dosage ranges for
intranasal administration are generally about 0.01 mg/kg body weight to 1 mg/kg body
weight. Effective doses may be extrapolated from dose-response curves derived from in

vitro or animal model test systems.

An exemplary animal model is the transgenic mouse strain “Tg2576” containing an
APP695-form with the double mutation KM670/67INL. For reference see e.g. patent
US5877399 and Hsiao et al. (1996) Science 274, 99 and also Kawarabayahsi T (2001) J.
Neurosci. 21, 372; Frautschy et al. (1998) Am. J. Pathol. 152, 307; Irizarry et al. (1997) J.
Neuropathol. Exp. Neurol. 56, 965; Lehman et al. (2003) Neurobiol. Aging 24, 645.

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

therapeutic regimen.

Numerous studies have been published in which the effects of molecules on the y-
secretase activity are described. Exemplary studies are Lim et al. (2001) Neurobiol.
Aging 22, 983; Lim et al. (2000) J Neurosci. 20, 5709; Weggen et al. (2001) Nature 414,
212; Eriksen et al. (2003) J Clin Invest. 112, 440; Yan et al. (2003) J Neurosci. 23, 7504.

DEFINITIONS:

The term “alkenyl,” whether used alone or as part of a substituent group, for example,
“Ci.4alkenyl(aryl),” refers to a partially unsaturated branched or straight chain
monovalent hydrocarbon radical having at least one carbon—carbon double bond,
whereby the double bond is derived by the removal of one hydrogen atom from each of
two adjacent carbon atoms of a parent alkyl molecule and the radical is derived by the

removal of one hydrogen atom from a single carbon atom. Atoms may be oriented about
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the double bond in either the cis (Z) or trans (E) conformation. Typical alkenyl radicals
include, but are not limited to, ethenyl, propenyl, allyl (2-propenyl), butenyl and the like.

Examples include C,salkenyl or C,_4alkenyl groups.

The term “C,.5” (where a and b are integers referring to a designated number of carbon
atoms) refers to an alkyl, alkenyl, alkynyl, alkoxy or cycloalkyl radical or to the alkyl
portion of a radical in which alkyl appears as the prefix root containing from a to b
carbon atoms inclusive. For example, C,.4 denotes a radical containing 1, 2, 3 or 4

carbon atoms.

The term ““alkyl” refers to both linear and branched chain radicals of up to 12 carbon
atoms, preferably up to 6 carbon atoms, unless otherwise indicated, and includes, but is
not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, hexyl, isohexyl, heptyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl,
undecyl and dodecyl.

The term “heteroaryl” refers to 5- to 7-membered mono- or 8- to 10-membered bicyclic
aromatic ring systems, any ring of which may consist of from one to four heteroatoms
selected from N, O or S where the nitrogen and sulfur atoms can exist in any allowed
oxidation state. Examples include benzimidazolyl, benzothiazolyl, benzothienyl,
benzoxazolyl, furyl, imidazolyl, isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl,

pyridyl, pyrimidinyl, pyrrolyl, quinolinyl, thiazolyl and thienyl.

The term “heterocyclyl” refers to a saturated or partially unsaturated monocyclic ring
radical derived by the removal of one hydrogen atom from a single carbon or nitrogen
ring atom. Typical heterocyclyl radicals include 2H-pyrrolyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolidinyl, 1,3-dioxolanyl, 2-imidazolinyl (also referred to as 4,5-dihydro-1H-
imidazolyl), imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl, tetrazolyl, piperidinyl, 1,4-
dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, piperazinyl, azepanyl, hexahydro-
1,4-diazepinyl and the like.
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The term “substituted,” refers to a core molecule on which one or more hydrogen atoms
have been replaced with one or more functional radical moieties. Substitution is not
limited to a core molecule, but may also occur on a substituent radical, whereby the

substituent radical becomes a linking group.

GENERAL SYNTHESIS DESCRIPTION

The following general description is for illustrative purposes only and is in no way meant
to limit the invention.

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

defined in Formula 1.
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Compounds of Formula Ila, where X is a carbonyl goup can be obtained by coupling of
compounds Illa or IIIb with arylboronic acids and carbon monoxide in the presence of
Pd(II) catalysts such as Pd(dppf).Cl, and potassium carbonate and potassium iodide at
elevated temperature (60 to 150 degrees C).

Compounds of Formula IIb can be prepared by reduction of compounds Ila with hydride
reducing agents such as sodium borohydride. Alternatively, Compounds IIb can be
preapred by the additon of Grignard reagents or lithium reagents ( R’MgX or R°Li) to
compounds Ila under the general conditions for alkyation of ketones.

Compounds of Formula Ilc, I1d, and Ile can be prepared from the coupling of
Compounds Illa or IIIb with aryl acetylene borronic acids under Suzuki coupling
conditons, e.g. in aqueous sodium carbonate in DME in the presence of Pd(PPhs), at
elevated temperature (60- 180 degrees C).

Alternatively, Compounds of Formula Ilc, IId, and IId can be prepared by coupling

Compounds Illa or IIIb with aryl vinvyl zinc chlorides or arylmethylene zinc chlordes
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under Nigishi coupling reactions, e.g. in THF in the presence of a catalytic amount of
Pd(dppf).Cl,.

Compounds of Formula IIf can be obtained by reduction of compounds IId and Ile
under the catalytic hydrogenation conditons using Pd-C, platium oxide, or other catalysts.
Alternatively, compounds of Formula Ilc can be prepared from reduction of alcohol IIb
with trimethylsilane inTFA-THF or catalytic hydrogenation in acid medium.

Compounds of Formula I1la may be obtained from the reaction of phenols IV with
trifluoromethanesulfonic anhydride in DCM in the presence of a base such as pyridine, or
triethylamine at 0 °C. Intermediates I1Ib can be obtained from reactions of phenols IV
with concentrated HCI, or HBr, or HI at elevated temperature (ranges from 25 to 120 °C).
Alternatively, compounds IIIb can be obtained under mild conditions by treatment of the
corresponding triflates I1la with pinacoborane in dioxane in the presence of tricthylamine
catalyzed with PdCl, to give pinacol boronate esters which are then treated with copper
(IT) halide in methanol- water, procedure described by Nesmejanow et al. (Chem Ber.
1960, 2729). The aforementioned pinacolboronate esters could also be reacted with Nal
in aqueous THF in the presence of chloramines-T to give aryl iodides described by J. W.

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

C)\alkyl

wherein:
lla, A = OTf
R” R® lb, A =Br, Cl, |

R” R®
\Yi

Compounds IV may be prepared by debenzylation of compounds V by
hydrogenation in alcohol, e.g. MeOH or EtOH in the presence of Pd-C. Debenzylation
can also be achieved with other methods, such as BBr; in DCM, NaCN in DMSO/ 120-
200 °C or LiCl in DMF/ 120-200 °C.
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Compounds V may be prepared from alkylation of compounds VI with either alkyl or
alkenyl halides. Treatment of compounds VI in THF or other aprotic solvent with a base,
e.g. lithium bis(trimethylsilyl) amide, sodium bis(trimethylsilyl) amide, or lithium
diisopropylamide at —78 °C, followed by the addition of an electrophile, e.g. an alkyl or
alkenyl halides, yields alkylated compounds V.

VI

Alternatively, compounds VI may be prepared from compounds VII through a coupling
reaction with an arylboronic acids under Suzuki conditions of aqueous sodium carbonate
in DME in the presence of Pd(PPhs)s. Alternatively, the triflates can be converted to
boronate esters under the conditions described above and then can be coupled with aryl

bromides or aryl chlorides to give compoundsVI.

: O O\alkyl
O

OTf

Vil
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CF3 a) (3, 5-Bi s-benzyl oxy- phenyl)-acetic acid nethyl

ester A m xture of (3,5-dihydroxy-phenyl)-acetic
waeiodossshyl ester (from Aldrich, 70 g, 0.385 P@I/Ps2008/080241

benzyl brom de (137 nL, 1.16 nol), potassium carbonate

(160 g, 1.16mol) and DMF (1.5 L) under N2 was

mechanically stirred at roomtenperature overnight.

The resulting reaction mxture was poured into a

m xture of 1.5 L of ice-water with stirring. The

pf QfilcRhtALE YRR é’c%@o"&ﬁﬂs oy any Eé g%@?ﬂ%g%% ‘é‘@lﬁ{; AT with

hept ane successively to renove romde to give

triflibrentettah esutfoneanhgdridelid DGMgh tlasprasdncowhomsodqudadnit ofipyridine

was air dried for the next reaction.1HNVR( CDCL3): 6
at03Ce0 (s, 2H), 3.71( s,3H), 5.05 (s, 4H), 6.60 (s,
7.35-7.50 (n1 10H); Calcd for C23H2204 ( MtH)

. . .
a yl'oxy- phenyl)-acetic acid nethyl ester (50
g, 1.38 oml) and NaOH ( 6.6 g, 1.65 nole) in 1 L of
EtOH in the presence of 10 % of Pd-C was hydrogenat ed
in a Pawmill shaker until one equival ent of hydrogen was
consuned. The m xture was acidified with concentrated
HC1 and then the catal yst and sol vent were renoved to

InteBth¥@atd Qoﬂﬂpbuﬁ(ﬁ‘?ll‘ﬂ ual be, ﬁ%ﬁ%w ‘ﬁ%npﬁl@ﬂél-@tebéf@ﬂaﬂblﬁ bf éebdund IX.
| SCO silica gel columm chromat ography (1SCO using

Seletigncrpaptdghenzyiation ueht eonpruadi Xt ®ho 1@%@@(17@% gfelective

hyd%ig%lg d%ﬁﬁp&%d%l)?épgggéq&g i (?IJ gfgbtﬁaggl 5&1{11'8 S]& ﬁ)‘zﬁﬁf’o%” gf 1.1
equﬁa&ﬁts‘bf bafd c. g2 H)d.ldm%arox;ﬁfd)or p'é’tééiam’ Moxi& iiﬁ(tﬁe io&kbnce of Pd-

207.35(m 5H); Calcd for C17H1804 ( M+H)
C cgtgljystgm zp: aﬁdshg]ge,r The reaction is allowed to proceed until one equivalent of

hydﬁ%% ljoxy-5-trifl uoronmet hanesul f onyl oxy- phenyl) -a
Ic acid ethyl ester

O OCH; HO OCHs
m m

X
Intermediate IX can be easily prepared from reaction of 3,5-dihydroxyphenyl acetic acid
methyl ester, compound X, (commercially available) with benzyl bromide and potassium

carbonate in DMF at room temperature.

Compounds of Formula I have a chiral center a to the carboxylic group, and can exist as
one of two enantiomers (or a mixture threof, wherein an enantiomeric excess may or may
not be present). The enantiomers Ia (R enantiomer) and Ib (S enantiomer) are shown.
The pure enantiomers la and Ib may be obtained by chiral separation using chiral
columns. The enantiomers la and Ib may also be separated by resolutions through

forming chiral amine salts by fractional recrystallizations. The enantiomers Ia and Ib also
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Orf To a solution of

3- (benzyl oxy- 5- hydr oxy- phenyl )-acetic acid ethyl ester
W@ 7009452334 0. 26 nol ) in dichl oronet hane (700 nlLCTNES2008/080241

added pyridine (62.5 nL., 0.78 nol). The m xture was

cooled to 0 C. To this cold solution was added

trifluoronethanesul fonic anhydride (65.6 nL, 0.39

nol), over 1.5 h, maintaining the internal tenperature

below 5 C and stirred for an additional 0.5 h at 0 C

I SRR L0 %ﬁ@&%sé@ant% Tl oy v

stirr

lipak\e enEymeaque AArpah@lerse s Pﬁﬁdﬂbdi}iaeed P&g Ahlano lipaseA, Amano lipase
ichlo onet 2 x.100 : r ctlons wer e
R - e igess g fioy Mhaeii g dbagesdus oreanic

solvlélﬁﬁcggg S udbhODNIE, )131‘1{@@ r@-ﬁuctﬁla&ﬁylb refh%? dr2triton 109 081 Aqueous

he’ organics were dri ed concentrated in
soNManwo to receive a reddlsh I|qU|d (108 g) which was

carried on to the next step w thout further
purification. G

fxﬂg. cd \fHor 918H17XF\3?$S (I\/H-I—@i 4109 07,
R .@ Bez triflrd th'\|2-b gny|l 3-y1)-aceti
g<adi d eth C Fx&/m X ur o

tic aci dgetf 37]‘ ester (108 g, 0.2 6 n
4- (trifluofapget hyl ) phenyl boroni ¢ Ll 55.6 g, 0.29
mol ), 1, 2-R7di R&t hoxyet hane (1.1 L) an r&queous Na2CO3
(2 M 129 m. , 0.26 nol) was mechanl cally stirred
while purding with N2 at roomterrpkbrature for 10 mn.

Alt%ﬁ%}}ﬂg 2@3@%{)@1 add d anSPEB]%azy ge4 Hrepqrﬁ:g ?qgg%g%)ntheses
CorfpotinH &f W8 sm k! IHta%q %r Bt %@an(&i ﬁ‘mln) re@&%n\é\@%@ﬁjg Withhchiral

saturated aqueous sol ution
phetwlic@n{@urd P0G anlc_i)IVb'Bh acgripad plgover act | on vvas dr i ed
(Na2SX4) and concentrated in, vacuo. The crude m xture

ified by 1SCO col urchhr omat ography to obtain

HO @xglkz} -trifP «gtﬁhenyl 3-yl)-acetic
Al o (107 . 1IHNMR (CDC13): 6 1.26
&66(3 2H) 4, 2H), 5.12 (s, 2H),

1H), 7.12 (s,

7.34-7.49 (m 5H), 7.67
4H); Calcd for @2

£01[f303 (MH) 415.14, Found
/\

QYZ\FQSS Benzyl oxy-4' -t R'f I\refbr onmet hyl - bi pheny1-3-y1)-4-m
et r{/yl - pent - 4- enoi ¢ aci d
IVa Vb
Chiral compounds IVa and IVb may be obtained from the removal of the chiral auxiliary
groups from compounds XlIlla and XIIIb respectively, with lithium hydroxide/hydrogen

peroxide in aqueous THF, followed by esterification.
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et hyl ester CF3 To a solution of conpound id
(4.9 g, 11.8 mol) in THF (50 nL) at -78 C was added
WO RONOR3BA3) 2] ON in THF, 14.2 ni, 14.2 mmol) BCDPSE088080241
The reaction m xture was stirred for 1 h at -78 C and
t hen 3-Dbrono-2-net hyl -propene (1.25 nL, 12.4 mmol) was
added dropwi se. The solution was slowy warned up to
-35 Cand stirred at -35 Cfor 0.5 h. The reaction was
guenched with NH4Cl saturated solution and extracted
with EtOAc. ®he organic extracts was dried (Na2SO4),
concentr at purl fied by cohu r omat ogr aphy

% asaq\jjr oil; 1H NMR

1.29 (m 3 H),
1 : o), 3.83 (m
74,72 (s 1H),4. L1 H),
5.12 (6, 2rY), 7.03 (s, 1 H¥N7.10 (s, 1T H), 7.15 (s,

7.48 (m 5 H) | 718%)s, 4 H; Calcd for

C28H27F303 (MrH) 469. 19, Found 469.

02- (5- Hydxoxy - 4' -tri fl uor onet hyirsbi phenyl - 3-y1) - 4-net h

yl - pentanoi ¢ acid ethyl ester CF3 A mxture of

conmpound le (5.1 g, 10.9mmuol ), 10% Pd/ C (500 ng) in

r 4 [

o R O S oy MR o e end
XTIVt tespacadely Hiyolughogeneedri treapaldolaa dsotveet, foid. tMea®HE awalstOH, in the

concefggf(ﬁgt ed to give the title conpound (4.2 g, 100%

PTCSgEeeP r oil; 1H NVR (300 MHz, CHLOROFORMD) 6 ppm
0.92 (d, J=6.6 Hz, 6 H), 1.25 (m 3 H), 1.49- 1.61 (m
1H, 1.65- 1.70 (m 1H, 1.95-2.05(m 1H, 3.67

J??l—zo &), 4.10 29(m2Fg-r|)%,Eo 1
, . 20 Hz S, , , 4

@v; H23F303*W ,
or onet hanes ifluo

=
6

TR,

R R

XIVa XIVb

Compounds XIVa and XIVb may be prepared from the alkylation of compounds XVa
and XVD respectively with an appropriate alkyl bromide, including sec-butyl bromide or
sec-butenyl bromide for introducing R' group on the carbon atom a to the caroxylic
group. Treatments of compounds XVa and XVb in THF or other aprotic solvents with
bases, ¢.g. lithium bis(trimethylsilyl) amide, sodium bis(trimethylsilyl) amide, or lithium
diisopropylamide at —78 °C, followed by the addition of electrophiles, sec-butyl bromide
or sec-butenyl bromide will give alkylated compounds XIVa and XIVb respectively.
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yl)-pentanoic acid ethyl ester CF3 To a sol ution of
conpound | f,
WQ@2(03/053p8 oxy-4' -trifluoronethyl -bi phenyl- 3-ylpCcHBUID$980241
| pentanoic acid ethyl ester, 2.8 g, 7.36 mvol) and
N- phenyl - bi s(trifl uoronmet hanesul foni m de) (3.16 g,
8.83 mmol) in THF (30 nL) under N2 was added Et3N
(2.05 nL, 14.7 mol ). The reaction m xture was heat ed
to reflux overnight. After cooling to room
temperature, the solution was concentratedoand

puri fied by coﬁwmﬁ chronat ¢gt gphy to give t Qltle
Q)und (3.7 gy 98% as a@ S 11-1

( CHCOROFORM D) 6 ppm O J=6.6
1. 47 HoO 1. .28 (m 3 H), .46-01.52\@1
I—|),169(ddd J=1 7.09, 6.97 Hz, 1 H, 1.9
2.06 ( H), 3.75 (T, J=7.83 Hz,, M, 4.10 - 4.2

1
(m B, [7.31 (s, 1 H, 7.38 (SREH)\W? 57 (s, 1 H),
7.65 A/ m 4 H): Calcd for C22RBOFBO5S (MHH)

513. 11, Found 513. WD 2009/ 052334PCT/ US2008/ 080241
h) 2-[5- (3, 3Ma chl or o- benzoyl) -4' -tri f lypponet hyl - bi phe
nyl - 3-y1] - 4- net hyl - Eentan0|c acid ethyl ester CF3
Compounds XVa and XVb may be prepared by coupling intermediates XVI with
cither the R-isomer of 4-benzyl-oxazolidin-one (XVIla) or the S-isomer of 4-benzyl -
oxazolidin-one (XVIIb) by Evans’s procedures. Intermediates XVI may be reacted with
pivaloyl chloride, oxalyl chloride or isopropyl chloroformate in THF in the presence of a
base, e.g. tricthylamine or N-methylmorpholine, to generate the mixed anhydrides or acid
chlorides which then are reacted with the lithium salt of XVIla or XVIIb in THF.
Alternatively, other chiral auxiliary groups may also be used for the chiral
syntheses of compounds IVa and IVb, e.g. psecudoephedrine via the A. G. Myers
conditions (J. Am. Chem. Soc. 1994, 116, 9361-9362). For example, treatment of either
the carboxylic acid chlorides or anhydride with (+) or (-) pseudoephedrine will give
compounds XVIIla and XVIIIb . The amides are then treated with a strong base, e.g.

lithium diisopropyl amide in the presence of lithium chloride, followed by the addition of

an alkylating agent to yield the corresponding alkylated products XIXa and XIXb.

[::L\/O OH O\-0 Oy-0
W

XV XVlla XVllb
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A m xture of conpound Ig (100 ng, 0.195 mmol),
3, 5-di chl or o- phenyl -boronic acid (63 ng, 0.33 nmuol),
weddpsB3LC1l2 (14.3 ng, 0.020 mmol ), K2CO3 ( 81PEmyUsS2008/080241
0.585 mml) and KI (97 ng, 0.585 mol) in anisole (2
m.) at 85 C under a CO at nosphere using a balloon
filled wwth CO gas was heated for 24 h. After cooling
to roomtenperature, the solution was partitioned
bet ween Et OAc and H20. The organic |ayer was dried
Na2SO4), concentrated and purified by colum
rormt ogr aphy ;11'63 e an‘&ester |nte%o@'éte
' Z 0y 4.0¢ i A s

I*at .
in THF MeOH (0. 6nL-0.6 was stlrred
forh&h_anc cagcentrated. CH2Cl2r@and” wat e, were added,
and théVQthgfe was acidified mnthngJ . The organic
phase szciﬁfarated and the aqueoyg phase was

extracte % CH2Cl12. The conbi ned SM3HRi c | ayers
were dried, concentrated, and purified by col um
chronatography to give 45ng (45% 2 steps) of conpound

as a mhit@1sotﬁngﬂH N 00 MHz, MegD) 3396 (dd,
‘4 1.47 Hz| BIH), 1 ddd9 . 372, 6.60

) okdd
1.5ﬁH37. Hz, 1 H) , (tc JeH )
788 (m 2 H),7.95

7.80 (m 6 H), 7.83 -

2

_ 7.98 & 2 H); Calcd for czemblc 303 (M+H) 500. 08,
FourRf 9%$—RExaane 2 RS
245- (35D chl or 0- benzyl)-4' -trifl eu/omsthyl bi pheny! -

3-y1] - %-nethyl pent anoi ¢ aci d 3 A m xture
of conpaxind | g (50 ng 0. 098 nnDI) XIXb

.3, 5-di chl or o- be I chI 0. 5M,i.n THF,
Chifh PhioBB 5B 450 P b i1 S B P p Sty e and
XIXU by HerdobaP ofMthe WRFald @Q)@ﬁ&?dpé@uﬁ&ﬂﬂgdﬁﬁ iP %Huﬁ’@ qmd aqueous
heated at 120 C under m crowave irradiation (300

soluzigo paid) fot pwed iy ntreatterdr ofcBBI3 ndP&M! tomamaventhe rl@nzwleprotectmg
rOthe solution was partitioned between Et 0Ac and NH4CL
Witurated sol ution. The organic |layer was dried
(Na2SO™4), concentrated and purified by colum
chrona}ography to give an ethyl ester internediate.
The aBovecested internediate was hyd ply ﬁdggfllomﬁng
: Nydroly s procedure of Exa Ie. ep (2)
hex'ti onpound;
PR, 840 (ddHs 18, 3.30 Hz,
3.57, 6.72, 6.60 Hz, 1 H), 1. ,
' 1.91 (m 1 H, 3.65 (t , 1 H, 3.97
7.12 (d, J=1. 71 ,R? A7RE6 - 7.19 (m 2
~7.36 (s, 1 H. 7.43 (s, %j63- 7.71 (m 4
H); Cal X&af or C26H23C12F302 (M+Na) XIXb 1, Found 517.0.
Exanpl e 3
245-(2,4-Di fl uoro-benzyl)-4'-trifluoronethyl -bi phenyl -
Alt3natikkty4 1Rty PRSI RNQ@IngpoRGHA X111a, XI1Ib, XXa and XXb can serve as

chiral intermediates for preparing chiral compounds of Formula Ia and Ib. The chiral

auxiliary groups are then removed at the final stage of synthesis under the conditions

described above.
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CF3 The title conpound was prepared from a
Ni gi shi coupling of 4-nethyl-2-(5-

W@ eioposessomnet hyl - bi phenyl- 3-yl ) pentanoi ¢ aci d PCT/US2008/080241
(intermedi ate conpound 1g) with 2, 4-
di f 1 uor o- benzyl -zi nc chloride under the conditions
described in Exanple 2; 1H NVR (400 MHz, MeOD) 6 ppm
0.75 - 0.8 (m 6 H), 1.37 (dt, J=13.39, 6.63 Hz, 1

H, 1.54 (ddd, J=13.69, 7.21, 6.97 Hz, 1 H), 1.85
(ddd, J=13.51, 7.52, 7.34 Hz, 1 H, 3.60 (t, J=7.83
Hz, 1 H), 3.92 (s 2 H, 6.73 - 6.84 (m 2 H), 7.12 -
7.19 (m 2 H), 7.,29(s, 1 H, 7.37 (s, 1 H, 7058 -
<766 (m 4 H: Gal co-for C26H23F502 (MrNa)  #85. \\}—60
84 2- R X, Y
R4 @ %S/ {i n]3-yl e -4",\ltr yl-b
e yl] et Ayl pent anoi ¢ ad¥*d he
ﬁltle conmpound was prépaRedrfrom a N gi shi coupli
4-met hy 1,24 5) tri f1 uoxoskt hyl - bi pheny k- yl)pent
acid (|nteﬂ di at e conpound 1g) wi t R U
4- chl or opy’ dw®- 3-nmet hyl zinc chlorid Uﬂ er the
conditions described in Exanple 2; 1H NVR (400 MHz,
MeOD) 6 pixm0.83 (td, J=7.34, 1.96 Hzeqf H, 1.40
(ddd, J=13.33, 6.60, 6.48 Hz, 1 H), 1.49- 1.57 (m 1
Com-j)o,ungls XKIg dodl XXM 13n D7 prepasd, from @hirgdphenolig) ongpasmds Xllla and
XHI%)' Em simﬁ%f afgreﬂfnglghe g’igditm?s ]go (ex?mp%?H%}?ﬁ tZ\.Qﬂz % compounds
XXHa 20d (DKW, Feped BomphicheliCedfisbunas XPAB RS KB I‘t@%eactlng with
(MtH) 462. 14, Found 462.1. Exanmple 5 4- thhyl [4
trifluoropriethyliwions anpydadq BL pyrdinermedimiansyahlds zs)sah)twﬁp pHegiye the
couf)hﬂ?g %unpoutp(ﬁngéﬁgl ?ﬁldagbglb under Buckwald or Hartwig conditons as
described above.
e @ Yo
TfO N TfO - N
o] o =
RG—L: \ R6_ = D
/N !
U 8

Under similar conditions, compounds XXIIla and XXIIIb may be prepared from
compounds XXIla and XXIIb by reactiong with benzophenone imine in the presence of
triphenylphosphine and a catalytic amount of tetrakistriphenylphosphine palladium (0) as
mentioned previosuly. Reductive amination of compounds XXIIla and XXIIIb with aryl
carboxyaldehydes or heteroarylcarboxyaldehydes and followed by alkylation of the
nitrogen via reductive amination or alkyl halide alkyations and then removal of the chiral
auxiliary groups with lithium hydroxide and hydrogen peroxide in aqueous THF gives

chiral compounds Ia and Ib.
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C F3 The title conpound was prepared from a
Ni gi shi coupling of 4-nethyl-2-(5-
W@ eioposessomnet hyl - bi phenyl- 3-yl ) pentanoi ¢ aci d PCT/US2008/080241
(i ntermedi ate conpound 1g) with 3-
trifluoronethyl benzyl zinc chloride under the
condi tions described in Exanple 2; 1H NWMR (400 MHz,
MeOD) 6 ppm0.76 - 0.86 (m 6 H), 1.36 (dt, J=13.51,
6.82 Hz, 1 H, 1.54 - 1.62 (m 1 H, 1.80- 1.91 (m 1
H, 3.62 (4, J=7.83 Hz, 1 H, 4.05 (s, 2 H, 7.16 (s,

.O¥-¢q, J=8.56 Hz, 4 H);
R Z\Il , Found 517. 2.

4'-0ri £ uor omet hyl - bi phenyl -
The title
a N gi oupl i ng of
gt hyl - bi phenyl - 3-yl ) pent anoi c
a (\d\ G nt er nedi at e com;/ot)ngi 1g) with 3, 5-
(ﬁfl for obenzyl zinc cR orRde under the conditions
%@@%rl bed i n Exanpl e ”!'—téH NI\/R (400 MHz, MeOD) 6 ppm
. (dd, J=6.60, 3. 1.37 - 1.41 (m 1 H,
Altétn&brely, Cobipomds XXHyg arld IV dan Befredfyed Bro@DXMila ahd BYXIIb as
desc‘(rHaeg %T_q)woué§17glg1(1;|(zjzm§ ga@gﬁ ' %K%g‘feﬁgl%sgyppﬁgylgﬁ%phlgg GIZailadium
foll(')’aled %y%dﬁé‘tl’onlofi’@he %faﬂ& corn;)oﬂgds( thlpl!iﬁnunY Rede in a&é alcohol
Cal cd for C26H23F
mectlwm—DThbG@umB ammmmgdsX)HYarqmldeXXIVb can be used to prepare the

ﬁna?‘@r%ﬁ%%blg}p%g{dﬁié giao%%? Iggp alrm :rsou YN cfe‘ﬁ/{gaeg &Eglro]t\{sly.
conpound was prepared froma N gishi coupling of
4-met hyl - 2- (5- trifluoronethyl-bi phenyl -3-yl) pentanoi c

acid (interi¥di ate conpound ﬁ QQ;'t 3, 5-
er

di f | uor ophen ronic acid u BOS condi ti ons
' ' MHz, MeOD) 6 ppm
1: 53 (dt J=13. 51,

H)
(m 1 HN\4 96 - 2.05 (m 1
7.26 2 (m 1 H,
, 7.76 - 7.86

(m SENH) | '7.92 - 8.00 (nh/\g H: Calcd for C26H21F503
( MRRa) R499. 14, Found 4987 0.R®

XXIVa XXIVb

Svnthetic Procedures

All reactions were carried out under inert atmosphere unless otherwise stated. NMR
spectra were obtained on a Bruker dpx400. LCMS was carried out on an Agilent 1100
using a ZORBAX® SB-C18, 4.6 x 75 mm, 3.5 micron column for method A. Column
flow was 1ml/min and solvents used were water and acetonitrile (0.1%TFA) with an
injection volume of 10ul. Wavelengths were 254 and 210nm. Methods are described

below:
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Exanpl e 8

2-[ 5-(4- Cyano-benzoyl)-4'-trifluoronethyl -bi phenyl -3-y
wdateodossshyl - pent anoi ¢ aci d CF3 The tPCT/8S2008/080241

conmpound was prepared froma Ni gishi coupling of

4-met hy1l-2-(5- trifluoronethyl-bi phenyl-3-yl)pentanoic

acid (internediate conpound 1g) with 4-

cyanophenyl boroni c acid under the conditions described

in Exarrple 1; 1H NWMR (400 MHz, MeOD) 6 ppm 0.96 (dd,

=6 H),lBU-l.W_(‘m_l_H‘,l74(dd
Me‘j‘? QQEV,V 6. ﬁ%nf) , 2.02 (dd, J=7.58, 5.87 Hz, 1
~ 'o

311&8(tJ783HZ 1H) 776-787m5H),
Z 971 (m 6 HY- Calecd for C27H22E3NOB (|\/|.|-H)

A 466.| 160V mBUNA-4E69F MeCRpl e 9 2- 15-
[ (3,/5-Diflupro-phenyl)-hydroxy-methyl] -4
"-trli f1 uor ofret-Byimib9kenyl - 3-y1} - 4- net hyl { pent anoi ¢
aci d CF3| a)
2-{5-[(3, 5- DAfSFSJmmeﬁ%eﬁ%M)eCh@/dr oxy-nethyl]-4"-trifluo

rofethyH—biphemyr—3—yi—4rethy—pentanet+€ aci d et hyl
ester

Abbreviations

Ac Acetyl

d Doublet

DCM Dichloromethane

DME 1,2-dimethoxyethane

DMF N,N-dimethylformamide

DMSO Dimethyl sulfoxide

e.c. enantiomeric excess

Eq Equivalents

Et Ethyl

EtOAc ethyl acetate

g Gram

h Hour

HPLC high pressure liquid chromatography

K;COs Potassium carbonate

1 Litre

LCMS liquid chromatography — mass spectrometry

LDA lithium diisopropylamide

M Molar

m Multiplet

Me Methyl

min Minute
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CF3 Repl aci ng 3, 5-di chl orophenyl boroni c acid
with 3,5-difluorophenyl boronic acid follow ng the sane

w@Eewaks238pupl i ng procedure as in the preparat i PCI/0§2008/080241

conmpound 11 gave an ester internedi ate. To a
solution of the above internediate (10 ng, 0.02 nmol)
in THF-EtOH (0.5 nL - 0.5 nL) was added NaBH4 (1.1 ny,
0.03 nmol). The reaction m xture was stirred at room
tenperature for 4h and concentrated The reS|due mas

DU
m01(4OOI\/Hz CHLCP D) 6 ppm0.77 - 0.87 (m 6 H),

NMR. 14 (t, J=7.21 tixlcadntdpnetic.3émande 46 (m 1 H), 1.60

(dt—J=13.76_ 6,94 Hz 1 Hy 194 (dt J=13.69_ 7 70
d Hz, 1 H), 2.40 (Quartei=6. 36, 3.42 Hz, 1 H), 3.64 (t,
R J=7.83 Hz, 1T H), o 5. ; :
RTHZ, 1 H, 6.63 %) 2.32 Hz, 1 H, 6.84 - 6.90
s (m 2 H, 7.29 (Smglth) 7.38 (s, 1 H, 7.42 (s, 1 H,
7.56 - 7 65 (n1 Calcd for C28H27F503 (thh)
sat 529,19, Found 52%at2rat6é)
251 (35 Dft urﬁ@ tpnenyl =hydroxy-methytj=4—=triftuo
ronet hyl - bi phen - 4-nethyl -pentanoic acid CF3

TFAThe above internpﬂﬂ@ﬁemmﬁSaaﬁdrolyzed foll ow ng the

sanme hydrnl y7:n‘| on nrnr‘pdllrp as in Fynnml e 1 to m Ve

THEhe title conpou B@rah:zdmlﬁwmlmoo MHz, MeOD) 6 ppm 0. 85

— 094 (M 6 H)y, T 47 (dt7—3=1345 672 Hz, 1T H;
1.68 (ddd, J=13.69, 7.21, 6.97 Hz, 1 H), 1. 92 - 2.02
(m 1 H, 3.75 (t, J=7.83 Hz, 1 FD, 5.84 (s, 1 H),
6.79 (tt, J=9.05, 2.20 Hz, 1 H, 6.99 - 7.05 (m 2 H),
7.42 (s, 1 H, 7.57 (d, J=17.12 Hz, 2 H), 7.72 - 7.80
(m 4 H. Exanple 10

245- (3,5-Di fl uoro-phenyl et hynyl)-4'-trifluoronethyl-b
phenyl - 3-y1] - 4-nmet hyl - pentanoic acid F CF3 A
m xture of conmpound I g (50 ng, 0.098 mmol ) and
Pd(PPh3) 2C12 (6.9 ng, 0.0098 mmol) in Et2NH(2 nL) was
stirred under N2 for 20mn and Cul (1 ng, 0.0049 mmol)
was added. After stirring for 20m n,

1- et hynyl-3, 5-di fl uoro- benzene (40 ng, 0.29 nmmol) was
added. The reaction m xture was heated at 85 C for
24h. After cooling to roomtenperature, the solution
was partitioned between Et 0OAc and H20. The organic

| ayer was dried (Na2SO4), concentrated and purified by
preparative TLC to give an ethyl ester internediate.
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The above internedi ate was hydrol yzed foll owi ng the
sane hydrol yzation procedure as in Exanple 1 to give
W@ b@9Insa3BL£ conmpound; 1H NVR (400 MHz, MeOD) 6 pRei/0S2088/080241
0.88 (m 6 H), 1.43 (dt, J=13.45, 6.72 Hz, 1 H), 1.62
(ddd, J=13.82, 7.09, 6.97 Hz, 1 H, 1.92 (dt, J=13.63,
7.61 Hz, 1 H), 3.69 (t, J=7.83 Hz, 1 H), 6.86 - 6.95
(m 1H, 7.02 - 7.12 (m 2 H), 7.48 (s, 1 H, 7.58
(t, J=1.71 Hz, 1 H), 7.65 - 7.74 (m 5 H). Exanple 11
4- Met hyl -244" -trifluoromethyl-5-(4-trifluoronethyl-phe
nyl et hynyl) - bi phenyl - 3-yl | pentanoi ¢ acid F3C CF3
Exanipdetli t | e conpound was prepared froma Sonogashira

-2-(5- ) .
21 PR D AP by iR vl mpethyi-pentanoie
acid i nternmedi ate conpound 1g) with 1-
et hynyl-4-trifl uoronethyl - benzene under the conditions
described in anple 10; 1H NWR (400 MHz, MeOD) 6 ppm
: 60, 1.96 Hz, 6 H), 1.44 (dt, J=13. 45,
c. 6. 12 1p62 (ddd, J=13.82, 7.09, 6.97 Hz, 1
ji i (m 1 H, 3.70 (t, J=7.83 Hz, 1 H),
1.40 Hz, 1 H), 7.57 - 7.73 (m 9 H).

r o- phenyl et hynyl)-4'-trifl uoronethyl -bi phen
nmet hyl - pent anoi ¢ acid Cl CF3 The
title conpound was prepared froma Sonogashira
coupl i ng of; 4-nethyl-2-(5-

trifluoronethyl-bi phenyl-3-yl)pentanoic acid

(i ntermedi ate conpound 1g) with 1-

chl nde t e tlons
D) SRR BB ERAR A meRBaESREL ' VoD 6 ppm
0.77 - 0.87 (m 6 H, 1.43 (dt, J=13. 39, 6.63 Hz, 1
H, 1.61 (ddd, J=13.63, 7.09, 6.91 Hz, 1 H), 1.91 (dt,
7.67 Hz, 1 H), 3.68 (t, J=7.83 Hz, 1 H), 7.23
OCH, 37 - 7.46 (m 3 H), 7.54 (t, J=1.71
(t, J=1.47 Hz, 1 H), 7.62 - 7.71 (m 4

m&s trifluoronethyl-phenylethynyl)-4'-trifluo
ro -blphenyl 3-yl]-4- methyl -pentanoic acid

A mixture of (3,5-dihydroxy-phenyl)-acetic acid methyl ester (from Aldrich, 70 g, 0.385

mol), benzylbromide (137 mL, 1.16 mol), potassium carbonate (160 g, 1.16mol) and
DMEF (1.5 L) under N, was mechanically stirred at room temperature overnight. The
resulting reaction mixture was poured into a mixture of 1.5 L of ice-water with stirring.
The precipitate was obtained by filtration and washed with heptane successively to
remove benzyl bromide to give the title compounds (123.7 g) as a brown solid which was
air dried for the next reaction.'H-NMR( CDCls): 8 3.60 ( s, 2H), 3.71( s,3H), 5.05 (s,
4H), 6.60 (s, 3H), 7.35-7.50 (m, 10H); Calcd for C23H2204 (M+H) 363.15, Found 363.

b) 3-Benzyloxy-5-hydroxy-phenyl)-acetic acid ethyl ester
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CF3 CF3 The title conpound was prepared from a
Sonogashira coupling of 4-nethyl-2-(5-
W@ eioposessomnet hyl - bi phenyl- 3-yl ) pentanoi ¢ aci d PCT/US2008/080241
(intermedi ate conpound 1g) with 3, 5-
bi s(trifluoronethyl)-benzene under the conditions
described in Exanple 10; 1H NWVR (400 WHz, MeOD) 6 ppm
0.89 - 099 (m 6 H), 1.53 (dt, J=13.51, 6.82 Hz, 1
H, 1.73 (ddd, J=13.76, 7.34, 7.03 Hz, 1 H), 2.02
ddd, J=13.57, 7.83, 7.70 Hz, 1 H), 3.81 (t, J=7.70
[:Ekéz} H) , 7.64 és, 1H, 7.70 - 7.86 (m 6 H, 7.94 -
~02 Qg Et15 (s, 2 H). Exanple 14 2-
K-4-yl-vinyl)-4'-trifluoronethyl-bi phenyl
-pentanoic acid CF3 A m xture of
conpoundoHg (60 ng, 0.117 mol),
trans- 2- (4- bi phenyl)-vi nyl boronic acid (45 ng, 0.199
mvol ), Pd(dppf)2Cl2 (10 ng, 0.0117 nmol) and K2CO3

A {5 e B P RS 15000 o g
NaQldanb.6 gnpéﬁ atole)en 1tlhef E0DHtin dre presengastt 10t Yoari®d- (batameen
EtOAc he ar.gani c I dried (Na2S
hydEaRa Pt BT SRR PR e a0y g1 iR e UR ARG, T
rnlxgir¥ Qad Qcﬁfﬂ%}d|w1ﬁ§éo%ﬁeﬂtfhtt&1rﬁ€ﬂérﬁf tBen the catalysPEnPRAMEL were
ester internedi ate was hydrol yzed foll oWi ng the sane

rempyedt tolgred an @i wsielderEeofruddgagias wis petied P2 ISGO sigicy gel

he titl - 1H 400 NHz, MeOD) 6 0.88 - .
congmgrpiy BTy TSCn e OALG SR ey pimy 1% o
0 25% i mpéu 3
754611}_%0 18gBR.25 ;%65}_@ ﬁad)ggﬂlet%le% P&71&§4H(19IMI9( €19

5 1. ;2 -A20((t., 3H(),-374582Hi 4.05-H) (7214 96s, 2H), B)5(s, 11B76.4(s7218)5 6.5,

1H>£,§’50%§%«a sfur el @&%&%%%WE%%E{ oAl o 15 o -

Exanpl e 15
4-Met hyl -2-14" -trifluoroneth 542- trifluoromnethyl -
) phE(ﬁ;Bgnzylopqu]-trlfm%n@ﬁwangsuli{qwlwmlmn&l)tacgac gcid ethyl ester

Y

OTf

To a solution of 3-(benzyloxy-5-hydroxy-phenyl)-acetic acid ethyl ester (74.4 g, 0.26
mol) in dichloromethane (700 mL) was added pyridine (62.5 mL, 0.78 mol). The mixture
was cooled to 0 °C. To this cold solution was added trifluoromethanesulfonic anhydride
(65.6 mL, 0.39 mol), over 1.5 h, maintaining the internal temperature below 5 °C and
stirred for an additional 0.5 h at 0 °C. This reaction mixture was poured to a mixture of 1
N HCI (420 mL), and wet-ice (105 g) and stirred for 0.5 h. The aqueous layer was
extracted with dichloromethane (2 x 100 mL). Combined fractions were washed with

water (2 x 100 mL), saturated aqueous NaHCO; solution (2 x 100 mL), and brine (2 x
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CF3 The title conpound was prepared from a
Ni gi shi coupling of 4-nethyl-2-(5-

W@ eioposessomnet hyl - bi phenyl- 3-yl ) pentanoi ¢ aci d PCT/US2008/080241
(i ntermedi ate conpound 1g) with trans-2-
(4-trifluoronethyl phenyl)-vinyl-boronic acid under the
condi tions described in Exanple 14; 1H NVR (400 MHz,

MeOD) 6 ppn10 78 - 0.89 (m 6 H), 1.47 (dt, J=13. 39
6.63 Hz, 1 , 1.62 (ddd, J=13.63, 7.09, 6.91 Hz,

100?;&13)3#9&%@%3% {g?«ed]@[gsog Ig@ éﬁ&en%ﬁ%%%a%o tolreE%we a

reddisBquid 71088z)(whickwhl carrieddn to the hiext(smp voithdut fudthebpurification.

Cdﬁgiﬁgﬁgh%ﬁ£%?%5%+ggﬁ§f82}ﬁvp§4ﬁ9ltr|fIuoronethyl bi ph

enyl - 3-yl Ppent anoi ¢ aci d The title
conmpound was prepared fron1a NIgIShI coupl i ng of

d) 4- retBenzylpxy-3--tiifluétompetbylebiphenydippaygdtiGacid whesteni c
acid (internedi ate conpound 1g) with trans-2-

[:;Ehgfthylphenyl) vinyl -boronic acid under the
iG ong_descPitbed i n Exanple 14; 1H NWVR (400 MHz,

MeOD) m 0]l87 (dd, J=6.60, 3.18 Hz, 6 H), 1.46 (dt,
J=13.39-76. 63%4, 1 H), 1.63 (ddd, J=13.63, 7.09, 6.91
Hz, 1 H)J 1.88 1.97 (m 1 H), 2.23 (s, 3 H, 3.68 (t,

J=7.83Fy) 1 H, 7.03 - 7.12 (m 4 H), 7.35 -7.39 (m

3 H), ) (s, 1 H, 7.62 (d, J=11.49 Hz, 2 H), 7.66
(s, 1 HJ] 7.69 - 7.79 (m 2 H); Calcd for C28H27F302
(MrH) 458F20, Found 453.1. Exanple 17 2-15-[2-(4-C

A iR B P Ensthenesy oo Desrptnafid syl eser
(1088} @26 moQ, F3trifluoromethyl)phenylboronic acid (55.6 g, 0.29 mol), 1,2-
dimethoxyethane (1.1 L) and aqueous Na,COs (2 M, 129 mL , 0.26 mol) was
mechanically stirred while purging with N, at room temperature for 10 min. To this
system was added Pd(Phs). (480 mg, 0.42 mmol) and heated to reflux (95 °C) for 2.5 h.
The red-brown mixture was diluted with EtOAc (0.5 L) and washed with saturated
aqueous NaHCOs solution (3 x 200 mL) and brine (2 x 200 mL). The organic fraction
was dried (Na,SO4) and concentrated in vacuo. The crude mixture was purified by ISCO
column chromatography to obtain (5-benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic
acid ethyl ester (107 g, 100%).

'H-NMR (CDCls): 8 1.26 (t, 3H), 3.66 (s, 2H), 4.17 (q, 2H), 5.12 (s, 2H), 6.99 (s, 1H),
7.12 (s, 2H), 7.34-7.49 (m, 5H), 7.67 (s, 4H); Calcd for C24H21F303 (M+H) 415.14,
Found 415.2.

e) 2-(5-Benzyloxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-pent-4-enoic acid
ethyl ester
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The title conpound was prepared froma Ni gish
coupling of 4-nethyl-2-(5-

W@ eioposessomnet hyl - bi phenyl- 3-yl ) pentanoi ¢ aci d PCT/US2008/080241
(i ntermedi ate conpound 1g) with trans-2-

(4-chl orophenyl)-vinyl -boronic acid under the
condi tions described in Exanple 14; 1H NVR (300 MHz,
MeOD) 6 ppm 0.79 (dd, J=6.41, 2.64 Hz, 6 H), 1.25 -
1.37 (m 1 H), 1.45 (ddd, J=13.47, 7.16, 6.88 Hz, 1
H, 1.67- 1.7 (m 1 H, 3.51 (t, J=7.72 Hz, 1 H),
6.56 - 6.65 (4 2 H), 7.09 - 7.18 (m 5 H), 7.34 (d,
@i 7.54 - 7.63 (m 4 H): Calcd for
2 MHMa) 495. 14, Found 495. 3. Exanple 18
Flloro phenyl )-vinyl] -4 '-trifl uor
phe'yl 3-y1l}-4-net hyl pentanoic acid CF3
The titl e conpound was prepared froma N gishi
@] 4- et hy1- 2- ( 5-
trifl uorgret hyl - bi phenyl-3-yl)pentanoic acid
(|nterne-|ate conpound 1g) with trans-2-
(4 chlor%phenyl) Vi nyl - boronlc aC|d under the
111 e o
R A BB B 3P E ity B AR AR bR °C was
addédIDTN(Si™e3), BEIN i BEF, B1.Y ﬁl[HZ4 2]mﬂrﬁ)],) diopfBisd. duld .reactlon mixture
J=13.82, 7.09, 6.97 Hz, 1 FD, 2.00 - 2.10 S I?
was3tipgd @Qr 1 lg]a:t7—7‘8(j’Cl-&nd thgen-ﬁ-brozn(p}g methyljlgopeme( 28ymL,71248mmol)
Wangged &I‘OpWISeH%‘hG solutlon Wés s:l'ovlv_py warm gu%%é -35 L_% anclizx tlrrl;gjd! aﬁ -35°C
for 5 h2 ‘i‘"ge fe%ct%tgwﬁi %%@hé?im@ﬁ]y N, vl Sthheed sofu'hbfl lah'@ EQPRIdINith
- bi phenyl - 3-y1}-4-neth ent anoi ¢ aci d
EtONseThé oﬂg@nmawﬁwmwamélse(b@éqa&@e)d Cdnccntraaed\mrgi Ismﬁed by column

chri PP B Rks FOTBRMETSIRa030) wentisianis HQYMR (400 MHz,
CHLORWOML@ &p ﬁmp@mﬁzd , Y. 14 @nsHB;2.47 (m, lH) 2.85 (m, 1

dlfluoro eny1) - vi nyl -boroni ¢ aci d under
H), é@ﬁdntﬂdﬁ$4dééﬁm2bbd47h0EXdﬁpH§7I&lﬂﬂbNMR(@&DH)WHB(E 1 H),

7.18ReE e PR 153735 7 k5 1D, g A By eyt @Sﬁ?{m

(M#ﬂ)%b@OFoudd&@(m 1H, 370 (t, J=7.83 He,
6.70 - 76(m 1H),709-715(m 2 H, 720(d
J159OHz H, 7.46 - 7.54 (m 2 H, 7.65 (s, 1 H

0 7 S gl bbbt 5

ethyl ester

HO OC,Hs

(1

CFs
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Exanpl e 20 2-15-[ 2- (4- Met hoxy- phenyl)-vinyl] -4

"-trifluoronethyl-bi phenyl -3-y1}-4-net hyl pent anoi c
W@200d/052334LF3 The title conpound was pr epEr/E82008/080241

froma Nigishi coupling of 4-nmethyl-2-(5-

trifluoronethyl-bi phenyl-3-yl)pentanoic acid

(internedi ate Exanple 1g) with trans-2-(4-

nmet hoxypheny1l) - vi nyl - boroni ¢ aci d under the conditions

descri bed in Exanple 14;1H NVR (400 MHz, MeOD) 6 ppm

= 1 o =
A i §(Hompiifs R0 B B fimgb, Iy plGBrfthey i FABLAS mL) was
hyditdgendteBundet HO&4Q p3i) th pdy-shaket for-208. The esultidg Hactidh Bixture was
ﬁlteg% thg_ozu% ’8aocy{_il‘gz§’pag21 agg_l ﬁgﬁ‘(l%‘a‘rte;‘w%cgggeﬁlgr]gtegiggbgﬁyeﬁéle’o tZt-}e_ M?hplgund
7 . 5 ;
425 408l PR SESMI YR AIRG GRLCROIGRIEDEY ghif 052 ¢
J=65-Hh -0 2), | 25Cnh BdH)pd ghen6) (maj hid),]1.64- 1.70 (m, 1 H), 1.95—2.05 (m,

1y (g T M P 2 e B 1B R0 g B b .
7.047%0! &), 7.&’7@5@%?&%@& 23303 EVPAS) (] 18- FolfRE38]. ]

hydr ogenat H2 (20 psi) in par-shaker for 9
The resulting reaction mxture was filtered through a

celj ent rated, d purif,jed by HLC to givV
9 ¢ ne-MRRI R RITora ases BNyl it emitiy oy -
yD)-piYiRah i@ @cid@nylNeRyY) 6 ppm 0.79 (dd, J=6.41, 2.64 Hz, 6

1.25 - 1.37 (m 1 H), 1.45 (ddd, J=13.47, 7.16,

6.88 Hz, 1 H, 1.67 - 1.77 (m 1 H), 3.51 (t, J=7.72
6.56 - 6.65 (m 2 H, 7.09 - 7.18 (m 5 H),
1H, 7.37 (s, 1 H, 7.54 - 7.63 (m 4 H);
or “C27H24C1F302 (M+Na) 495.14, Found 495. 3.
> 02H5
hyllk2-14" -trifluoromethyl -542-(4-trifluoronethyl -
1)-Qi nyl | - bi phenyl - 3- y1}- pent anoi ¢ aci d

To a solution of compound 1f, 2-(5-Hydroxy-4'-trifluoromethyl-biphenyl-3-yl)-4-methyl-
pentanoic acid ethyl ester, 2.8 g, 7.36 mmol) and N-phenyl-bis-
(trifluoromethanesulfonimide) (3.16 g, 8.83 mmol) in THF (30 mL) under N, was added
Et;N (2.05 mL, 14.7 mmol). The reaction mixture was heated to reflux overnight. After
cooling to room temperature, the solution was concentrated and purified by column
chromatography to give the title compound (3.7 g, 98%) as a colorless thick oil; 'H
NMR (400 MHz, CHLOROFORM-D) 6 ppm 0.94 (dd, /=6.60, 1.47 Hz, 6 H), 1.22 - 1.28
(m, 3 H), 1.46 - 1.52 (m, 1 H), 1.69 (ddd, /=13.82, 7.09, 6.97 Hz, 1 H), 1.98 - 2.06 (m, 1
H), 3.75 (t, /<7.83 Hz, 1 H), 4.10-4.21 (m, 2 H), 7.31 (s, 1 H), 7.38 (s, 1 H), 7.57 (s, 1
H), 7.65 - 7.75 (m, 4 H); Calcd for C22H22F605S (M+H) 513.11, Found 513.
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CF3 A m xture of conpound 11 (15 ng, 0.030

mol e), 5% Pd/CaC 03 (1.5 ng), and MeOH (5 nlL) was
woyaposgssnat ed under H2 (20 psi) in par-shaker POFr/U&2008/080241

The resulting reaction mxture was filtered through a

celite pad, concentrated, and purified by HPLC to give

the title conpound (6 ng, 39 %9 as a white solid; 1H

NVR (400 MHz, MeOD) 6 ppmO0.76 - 0.84 (m 6 FD, 1.30

- 1.40 (m 1H), 1.41- 1.51 (m 1 H), 1.70 - 1.80 (m
hy 1 g)l %??m}g li&ol’)_éﬁbﬁﬁﬁ)ﬂ)mqﬁ(i%étﬁyl l}lﬁilgnﬁ-j:g]] 41[9'5%1-
pen(zmouﬂfadrﬂ,etliyléﬁe(d J=7.83 Hz, , 7.52 - 7.62 (m 5

H); Calcd for

Exanpl e 23

2- 15429(3 5-Bi’s-trifluoronethyl -phenyl)-vinyl]-4"-trif
i p QéL/s y1l}-4- methyl - pentanoic acid

he tfl t1 &Tonpound was prepared from a

lify of 4-methyl-2-(5-

- bi pheny1- 3- yI)pentanoic acid

C28H24F602 ( MrH) 506 17, Found 506. 1.

quoronethyIphenyl) vi nyl - boroni c acid
under theJconditions described in Exanple 14;1H NWR
(400 MHz, CRROD) 6 ppm O. 98(dd J660 3.18 Hz, 6 H),
1.56 (dt, J 13. 39, J=13. 69,
7. 2y migugpofigompuig | P 310@511% d)d]o% @mj?ls) ?ﬁ ' gﬂqr@ -phenglgboronic
</ S5
a01d::§3 g, *d)3:3 Iﬁm%% f’%(dpp]f}zl 1/ Q4’”§ng10 b&(? mgnog% K%gf)g %8‘%@1?, 0.585

rnrnal)@lﬂd (4,92 mid) 0. 585 fidnol) ﬁl @dsofani2 6L )Ht, 858 Cléndes a CO djrjosphere
.Cal cd for C29H23F902 (M+H) 575. 16 Xfotund 75. 1.

usi gn fided with CO gas was heated for 24 h. After cooling to room
I t ol
tern?é&%t’u(r% 'tl%4sQ)r|'1]rlgﬂﬁﬁywa% ﬁh%tgoﬁllg?{ Ig%tgvééleré 'EE(?:%% YRd AN8! fiyd OI%hlrﬂB %%r

was dried (N a,S04), concentrated and purified by column chromatography to give an
ethyl ester intermediate.
i) 2-[5-(3,5-Dichloro-benzoyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-
pentanoic acid

A mixture of the above intermediate and NaOH (2N in H,0, 0.147mL, 0.294
mmol) in THF-MeOH (0.6mL-0.6mL) was stirred for18h and concentrated. CH,Cl, and
water were added, and the mixture was acidified with 1N HCI. The organic phase was
separated and the aqueous phase was extracted with CH,Cl,. The combined organic
layers were dried, concentrated, and purified by column chromatography to give 45mg
(45%, 2 steps) of compound h as a white solid; '"H NMR (400 MHz, McOD) & 0.96 (dd,
J=6.60, 1.47 Hz, 6 H), 1.53 (ddd, J=13.57, 6.72, 6.60 Hz, 1 H), 1.77 (ddd, J=13.82, 7.70,
6.36 Hz, 1 H), 2.00 (dt, /=13.51, 7.67 Hz, 1 H), 3.88 (t,/=7.83 Hz, 1 H), 7.71 - 7.80 (m,
6 H), 7.83 - 7.88 (m, 2 H), 7.95 - 7.98 (m, 2 H); Calcd for C26H21CI2F303 (M+H)
509.08, Found 509.1.

Example 2
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A m xture of conpound 14 (20 ng, 0.039 nmole), 10%

Pd/C (10 ng), and MeOH (5 nL) was hydrogenated under
WoH20000823p61 ) i n par-shaker for 20 h. The resul PCTIES2008/080241
reaction mxture was filtered through a celite pad and
concentrated to give the title conmpound (19 ng, 98 %

as a white solid; 11-1NWR (300 WHz, MeOD) 6 0.83 -
O92(m 6 H, 1.46 (ddd, J=13. 38, 659 641Hz 1
H, 1.63 (ddd, J=13.75, 7.16, 6.97 Hz, 1.87 -

2- [5@958?(%10130 I!)_gﬂozyﬁ-ze-%&lyugr&lz%tﬁ% bfby}_%%l égyﬁ é‘nte hr# p% ﬁnow

acid/.36 - 7.44 (m 3 H), 7.50 (d, J=8.29 Hz, 2 H), 7.57
(d, J=7.54 Hz, 2 H, 7.64 - 7.71 (m 4 H); Calcd for
C33H31F302 (Mk ) 539.23, Found 539.2. Exanple 25

i fluoronmethyl-542-(4-trifl uoronethyl -

bowhenyl - 3- y1}-pentanoi c acid CF3

nphund was prepared from hydrogenati on of
¥5 un@er the conditions described in Exanple

NVR (400 MHz, MeOD) 6 ppm 0.83 (d, J=6.60 Hz, 6

) 1.50 (m 2 H, 1.81 - 1.89 (m 1 H), 2.89 -

H, 3.52 (t, J=7.58 Hz, 1 H), 7.11 -7.15

7.26 (d, 3807Hz, 2 H, 7.40 - 7.47 (m 3

Hy, 7.57 €Fs7.65 (m 4 H); Calcd for C28H26F602 ( M+Na)

531 18@&%{1 0?) Hg)g % Vf He arglrpg),l §o r][1r][101.)53[52 - ( lffl_oro benzyl zinc
chldrldkgdéﬂdqgggmb% R R hadt)eh %WOUR@W REBLARE 5098 mmol)

acl The title was prepa from
in T g@bytian dengSse(domdoN@ tbrbminndeé hedtbbatcl@Od Ctundnsrmcrowave
e 24; 1H N\VR (400 MHz, MeOD). 6 ppm

scribed in g
1rra%a‘@(§a @QQ 3§@psggor 20min. lﬁgter (@Opﬂlg O TORE tern]?e@glr% ,ﬂle golp.‘;)lon was
partﬂtlo@i%d E)et:!’ve@g EtAAg :clmd'%z—uél ?ajcurategl ﬁﬁméﬂﬂ T}_lﬁ"e cj?%amgla?lér was dried
3. 04 , t Hz, 1 , 7.15 = 7.20
(NafS0.).Iorpentrated3ind prrifisd bymolﬁniﬁ) chram@8graphy hdivalan éthyl chter
1nter|_r|%1éd1ate44 (d, J=1.71 Hz, 1 H), 7.74 (s, 4 H).

The above ester intermediate was hydrolyzed following the same hydrolysis

Cl

procedure of Example 1, step (2) to give the title compound; 1H NMR (400 MHz,
MeOD) & ppm 0.84 (dd, J=6.48, 3.30 Hz, 6 H), 1.39 (ddd, /=13.57, 6.72, 6.60 Hz, 1 H),
1.58 -1.65 (m, 1 H), 1.83 - 1.91 (m, 1 H), 3.65 (t, /=7.83 Hz, 1 H), 3.97 (s, 2 H), 7.12 (d,
J=1.71 Hz, 2 H), 7.16 - 7.19 (m, 2 H), 7.36 (s, 1 H), 7.43 (s, 1 H), 7.63 - 7.71 (m, 4 H);
Calcd for C26H23CI2F302 (M+Na) 517.1, Found 517.0.

Example 3
2-[5-(2,4-Difluoro-benzyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid
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Exanpl e 27 2-15-[2-(4-Fl uoro-phenyl)-ethyl] -4
"-trifluor onethyl-biphenyl-3-yl}-4-nethyl pentanoic
W@e008/05233C F3 The title conpound was pr epEr/E82008/080241
from hydrogenati on of conpound 18 under the conditions
descri bed in Exanple 24; 1H NVR (400 MHz, MeOD) 6 ppm
0.95 (d, J=6.60 Hz, 6 H, 1.40 - 1.50 (m 1 H), 1.60-
1.70(m 1 H, 1.89 - 2.02 (m 1 H, 2.90 - 3.02 (m 4
H, 3.69 (t, J=7.5 Hz, 1 H, 6.95- 7.00 (m 2 H,
7.10 - 7.18 (m 3 H, 7.36 (s, 1 H, 7.44 (s, 1 H,
7.73 - 7.78 4 H). Exanple 28
-245- (2-p-tolyl-ethyl)-4"-trifluoronethyl -bi ph
ent aAdi ¢ acid CF3 The title conpound

od rom hydrogenati on of conpound 16 under
i onS described in Exanpl e 24; 1H NVR (400

F
6 ppm 0.83 (dd, J=6.60, 1.71 Hz, 6 H),
1. 33- (m 1 H), 1.53 (ddd, J=13.82, 7.09, 6.97
Hz, 1 .83 (dt, J=13.63, 7.61 Hz, 1 H), 2.19 (s, 3
H. 2.78]- 2.90 (n] 4 H, 3.58 (t, J=7.70 rz 1 ro

6.91 - 6567 (m 4 H), 7.03 (d, J=1.71 Hz,

FATE N T AT FENE T A

trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 2,4-
difluoro-benzyl-zinc chloride under the conditions described in Example 2; 1H NMR
(400 MHz, MeOD) 8 ppm 0.75 - 0.85 (m, 6 H), 1.37 (dt, /=13.39, 6.63 Hz, 1 H), 1.54
(ddd, J=13.69, 7.21, 6.97 Hz, 1 H), 1.85 (ddd, J=13.51, 7.52, 7.34 Hz, 1 H), 3.60 (t,
J=7.83 Hz, 1 H),3.92 (5,2 H), 6.73 - 6.84 (m, 2 H), 7.12 - 7.19 (m, 2 H), 7.29 (s, 1 H),
7.37 (s, 1 H), 7.58 - 7.66 (m, 4 H); Calcd for C26H23F502 (M+Na) 485.16, Found
485.1.

Example 4
2-[5-(4-Chloro-pyridin-3-ylmethyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

CFs
The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 4-chloro-
pyridyl-3-methyl zinc chloride under the conditions described in Example 2; 1H NMR
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CF3 The title conpound was prepared from hydrogenation
of conpound 19 under the conditions described in
WE@a5B3L4; 1H NVR (400 MHz, MeOD) 6 ppm 0. 83r(TTS2008/080241

J=6.60, 1.96 Hz, 6 H, 1.36 (ddd, J=13.33, 6.85, 6.72
Hz, 1 H, 1.50- .59 (m 1 H, 1.79 - 1.87 (m 1 H),
2.87 -2.90 (m 4 H, 3.59 (t, J=7.83 Hz, 1 H, 6.62 -
670(m3H) 7.05 (s, 1H) 7.28 (d, J=1.47 Hz, 1

H, 7.35 (d, J=1.47 Hz, ,761-768(m4H)

MO@%%M%D)%Z%e co(ﬁ‘[ioun ?8?11 Hr?v ?%d;-]hg? %33 6.60,6.48

Hz 71-}$)$QF49t aSﬁ@iDQUH)itIISVQXda@UﬂIBQY §§Oe7e(DBHl N\H§ 305513 6d(m, 1
using SKNBE2 cells carryin
H) @;98&5 2JAbvR % (5 WEMMHY%@F&ED(WS ﬂ)ﬂ)\/?é%d 7I:739 (rn 5H)
p ®
P B h P SR gl ST O A FE AT Y Fing L.
were grown to near confluency. The screening was
perf%rrred using the assay as described in Gtron et al
ExampJe7) Nature Medicine 3: 67. Exanples of the
A A B S B D A
pentabieaciConpound Struct ureChem cal Af3 42A13% 67 WO
2009/ 052334PCT/ |JS2008/ 080241 #

The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 3-
trifluoromethylbenzyl zinc chloride under the conditions described in Example 2; 1H
NMR (400 MHz, MeOD) 6 ppm 0.76 - 0.86 (m, 6 H), 1.36 (dt, /=13.51, 6.82 Hz, 1 H),
1.54-1.62 (m, 1 H), 1.80 - 1.91 (m, 1 H), 3.62 (t, /=7.83 Hz, 1 H), 4.05 (s, 2 H), 7.16 (s,
1 H), 7.33 - 7.44 (m, 6 H), 7.64 (q, J/=8.56 Hz, 4 H); Calcd for C27H24F602 (M+Na)
517.17, Found 517.2.

Example 6
2-[5-(3,5-Difluoro-benzyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid
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Narme | owering EC50 (uM inhibition @luM1 C C o
110 CF3 el pentanoic 0 OH 2-[5-(3, 5-

wor@bossdbenzoyl) - 4' - PCT/US2008/080241
trifluoronethyl-biphenyl-3-yl]-4-nethyl- acid

F OH
DAGE:
O

CF3

The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 3,5-
difluorobenzyl zinc chloride under the conditions described in Example 2; 1H NMR (400
MHz, MeOD) ¢ ppm 0.83 (dd, /=6.60, 3.18 Hz, 6 H), 1.37 - 1.41 (m, 1 H), 1.55 - 1.62
(m, 1 H), 1.86 (dd, J=7.70, 5.99 Hz, 1 H), 3.63 (t,/=7.70 Hz, 1 H), 3.97 (s, 2 H), 6.64 -
6.67 (m, 1 H), 6.75 (dd, /=8.56, 2.20 Hz, 2 H), 7.17 (s, 1 H), 7.34 (s, 1 H), 7.41 - 7.42 (m,
1 H),7.62 -7.65 (m, 2 H), 7.67 - 7.70 (m, 2 H); Calcd for C26H23F502 (M+H) 463.16,
Found 463.3.

Example 7
2-[5-(3,5-Difluoro-benzoyl)-4'-trifluoromethyl-biphenyl-3-yl|-4-methyl-pentanoic

acid

0
F OH
DAL
O

CFs
The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 3,5-
difluorophenylboronic acid under the conditions described in Example 1; 1H NMR (400
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0.7 2 C C lel CF3 elpentanoic 0 OH 2-[5-(3, 5-
Di chl orobenzyl)-4'- trifl uoronethyl bi phenyl-3-y1]-
wa 200005884 acid 0.57 PCT/US2008/080241

MHz, MeOD) 6 ppm 0.96 (dd, J=6.60, 1.71 Hz, 6 H), 1.53 (dt, /=13.51, 6.82 Hz, 1 H),
1.69 - 1.79 (m, 1 H), 1.96 - 2.05 (m, 1 H), 3.88 (t, /=7.83 Hz, 1 H), 7.26 - 7.32 (m, 1 H),
7.39 (ddd, J=12.35, 4.65, 2.32 Hz, 2 H), 7.76 - 7.86 (m, 5 H), 7.92 - 8.00 (m, 2 H); Calcd
for C26H21F503 (M+Na) 499.14, Found 499.0.

Example 8
2-[5-(4-Cyano-benzoyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic acid

0
SASAS
O
NC

CF3

The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 4-
cyanophenylboronic acid under the conditions described in Example 1; 1H NMR (400
MHz, MeOD) & ppm 0.96 (dd, /=6.60, 1.47 Hz, 6 H), 1.50 - 1.57 (m, 1 H), 1.74 (dd,
J=13.82,6.97 Hz, 1 H), 2.02 (dd, J=7.58, 5.87 Hz, 1 H), 3.88 (t,/=7.83 Hz, 1 H), 7.76 -
7.87 (m, 5 H), 7.91 - 7.97 (m, 6 H); Calcd for C27H22F3NO3 (M+H) 466.16, Found
466.2.

Example 9

2-{5-[(3,5-Difluoro-phenyl)-hydroxy-methyl]-4'-trifluoromethyl-biphenyl-3-yl}-4-

methyl-pentanoic acid
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3 lel CF3 elpentanocic 0 OH 2-[5-(2, 4-
Di fl uorobenzyl)-4'- trifl uoronethyl bi phenyl-3-y1]-
wa200e05884 acid 2.17 4 Cl is CF3 PCT/US2008/080241

OH
F OH
DAGE:
O

CFs

a) 2-{5-[(3,5-Difluoro-phenyl)-hydroxy-methyl]-4'-trifluoromethyl-biphenyl-3-yl}-

4-methyl-pentanoic acid ethyl ester

OH
F. OEt
DAGA:
- Q

CF3

Replacing 3,5-dichlorophenylboronic acid with 3,5-difluorophenylboronic acid
following the same Suzuki-coupling procedure as in the preparation of compound 1h
gave an ester intermediate.

To a solution of the above intermediate (10 mg, 0.02 mmol) in THF-EtOH (0.5
mL — 0.5 mL) was added NaBH,4 (1.1 mg, 0.03 mmol). The reaction mixture was stirred
at room temperature for 4h and concentrated. The residue was purified by preparative
TLC to get compound 9a; 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.77 - 0.87
(m, 6 H), 1.14 (t, /=7.21 Hz, 3 H), 1.36 - 1.46 (m, 1 H), 1.60 (dt, J/=13.76, 6.94 Hz, 1 H),
1.94 (dt, J=13.69, 7.70 Hz, 1 H), 2.40 (dd, J=6.36, 3.42 Hz, 1 H), 3.64 (t, J=7.83 Hz, 1
H),3.99 -4.11 (m, 2 H), 5.78 (d, /=2.20 Hz, 1 H), 6.63 (tt, /=8.80, 2.32 Hz, 1 H), 6.84 -
6.90 (m, 2 H), 7.29 (s, 1 H), 7.38 (s, 1 H), 7.42 (s, 1 H), 7.56 - 7.65 (m, 4 H); Calcd for
C28H27F503 (M+Na) 529.19, Found 529.2.
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| ej pentanoic 0 OH 2-[5-(4-Chloro- pyridin-3-
ylmethyl)-4'- trifluoronethyl bi phenyl-3-yl]-

wa200e0sB4 acid 2. 75 WD 2009/ 052334PCT/ US2008¢ D88248/080241
5 F30 40 CF3 | ej pentanoic OH

b) 2-{5-[(3,5-Difluoro-phenyl)-hydroxy-methyl]-4'-trifluoromethyl-biphenyl-3-yl}-

4-methyl-pentanoic acid

OH
F OH
DAL
g

CF3
The above intermediate was hydrolyzed following the same hydrolyzation
procedure as in Example 1 to give the title compound; 1H NMR (400 MHz, MeOD) &
ppm 0.85 - 0.94 (m, 6 H), 1.47 (dt, J/=13.45, 6.72 Hz, 1 H), 1.68 (ddd, J=13.69, 7.21, 6.97
Hz, 1 H), 1.92 -2.02 (m, 1 H), 3.75 (t, /=7.83 Hz, 1 H), 5.84 (s, 1 H), 6.79 (tt, J=9.05,
2.20Hz, 1 H), 6.99 - 7.05 (m, 2 H), 7.42 (s, 1 H), 7.57 (d, /=17.12 Hz, 2 H), 7.72 - 7.80
(m, 4 H).

Example 10
2-[5-(3,5-Difluoro-phenylethynyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-

pentanoic acid

CF,
A mixture of compound 1g (50 mg, 0.098 mmol) and Pd(PPh3),Cl; (6.9 mg,
0.0098 mmol) in Et,NH(2 mL) was stirred under N, for 20min and Cul (1 mg, 0.0049
mmol) was added. After stirring for 20min, 1-ethynyl-3,5-difluoro-benzene (40 mg, 0.29

mmol) was added. The reaction mixture was heated at 85 °C for 24h. After cooling to
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0O 4-Methyl-2-[4"- trifluoronethyl 543-
trifluoronethyl benzyl)- biphenyl-3-yl]- acid 1.13 6

WO 2009/08933C F3 OH 0 2-[5-(3,5- Difluorobenzyl) - BCF/US2008/080241
trifluoronethyl bi phenyl-3-y1]- 4-nethyl pentanoic acid

room temperature, the solution was partitioned between EtOAc and H,O. The organic
layer was dried (Na,SOj), concentrated and purified by preparative TLC to give an ethyl
ester intermediate.

The above intermediate was hydrolyzed following the same hydrolyzation
procedure as in Example 1 to give the title compound; 1H NMR (400 MHz, MeOD) &
ppm 0.77 - 0.88 (m, 6 H), 1.43 (dt, J/=13.45, 6.72 Hz, 1 H), 1.62 (ddd, J=13.82, 7.09, 6.97
Hz, 1 H), 1.92 (dt, /=13.63, 7.61 Hz, 1 H), 3.69 (t,/=7.83 Hz, 1 H), 6.86 - 6.95 (m, 1 H),
7.02-7.11 (m, 2 H), 7.48 (s, 1 H), 7.58 (t, J/=1.71 Hz, 1 H), 7.65 - 7.74 (m, 5 H).

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

pentanoic acid

FsC ‘

The title compound was prepared from a Sonogashira coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 1-
ethynyl-4-trifluoromethyl-benzene under the conditions described in Example 10; 1H
NMR (400 MHz, MeOD) 6 ppm 0.86 (dd, /=6.60, 1.96 Hz, 6 H), 1.44 (dt, /=13.45, 6.72
Hz, 1 H), 1.62 (ddd, /=13.82, 7.09, 6.97 Hz, 1 H), 1.87 - 1.97 (m, 1 H), 3.70 (t, /=7.83
Hz, 1 H), 7.49 (d, /=147 Hz, 1 H), 7.57 - 7.73 (m, 9 H).

Example 12

2-[5-(4-Chloro-phenylethynyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic

acid
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0.74 7 o lel CF3 elpentanoic 0 OH 2-[5-(3, 5-
Di fl uorobenzoyl)-4'- trifluoronethyl bi phenyl-3-yl]-
wa20vensesB4 acid 50 8 NC | el PCT/US2008/080241

CF,

The title compound was prepared from a Sonogashira coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 1-
ethynyl-4-chloro-benzene under the conditions described in Example 10; 1H NMR (400
MHz, MeOD) & ppm 0.77 - 0.87 (m, 6 H), 1.43 (dt, /=13.39, 6.63 Hz, 1 H), 1.61 (ddd,
J=13.63,7.09, 6.91 Hz, 1 H), 1.91 (dt, J/=13.51, 7.67 Hz, 1 H), 3.68 (t, J=7.83 Hz, 1 H),
7.23-7.30 (m, 2 H), 7.37 - 7.46 (m, 3 H), 7.54 (t, J/=1.71 Hz, 1 H), 7.60 (t, /=1.47 Hz, 1
H), 7.62 - 7.71 (m, 4 H).

Example 13
2-[5-(3,5-Bis-trifluoromethyl-phenylethynyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-
methyl-pentanoic acid

CFs

FaC O

X

OH
(1

CF3
The title compound was prepared from a Sonogashira coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with 3,5-
bis(trifluoromethyl)-benzene under the conditions described in Example 10; 1H NMR
(400 MHz, MeOD) 8 ppm 0.89 - 0.99 (m, 6 H), 1.53 (dt, /=13.51, 6.82 Hz, 1 H), 1.73
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olel 1. CF3 0 OH 2-[5-(4-Cyano- benzoyl)-4'-
trifluoronethyl bi phenyl-3-yl1l]- 4-nethyl pentanoic acid
WQ@2009¥§232009/ 052334PCT/ US2008/ 080241 9 COH | el BCTDHIS2008/080241

(ddd, /=13.76, 7.34, 7.03 Hz, 1 H), 2.02 (ddd, J=13.57, 7.83, 7.70 Hz, 1 H), 3.81 (t,
J=7.70 Hz, 1 H), 7.64 (s, 1 H), 7.70 - 7.86 (m, 6 H), 7.94 - 8.02 (m, 1 H), 8.15 (s, 2 H).

Example 14
2-[5-(2-Biphenyl-4-yl-vinyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic

acid

A mixture of compound 1g (60 mg, 0.117 mmol), trans-2-(4-biphenyl)-vinyl-
boronic acid (45 mg, 0.199 mmol), Pd(dppf),Cl, (10 mg, 0.0117 mmol) and K,CO; (32.3
mg, 0.234 mmol) in 1,4-dioxane-water (0.8 mL — 0.8 mL) was heated to 85 °C for 15 h.
After cooling to room temperature, the solution was partitioned between EtOAc and H,O.
The organic layer was dried (Na;SOj4), concentrated and purified by column
chromatography to give an ethyl ester intermediate.

The above ester intermediate was hydrolyzed following the same hydrolysis
procedure of Example 1, step (2) to give the title compound; '"H NMR (400 MHz,
MeOD) 6 0.88 - 0.99 (m, 6 H), 1.57 (dt, J=13.39, 6.63 Hz, 1 H), 1.74 (ddd, J=13.82,
7.09, 6.97 Hz, 1 H), 1.98 - 2.09 (m, 2 H), 3.80 (t, /=7.70 Hz, 1 H), 7.26 - 7.34 (m, 3 H),
7.42 (t,/=7.58 Hz, 2 H), 7.52 (s, 1 H), 7.57 - 7.65 (m, 7 H), 7.74 (d, /=9.05 Hz, 3 H),
7.78 - 7.84 (m, 2 H); Calcd for C33H29F302 (M+H) 515.21, Found 515.2.

Example 15

4-Methyl-2-{4'-trifluoromethyl-5-[2-(4-trifluoromethyl-phenyl)-vinyl]-biphenyl-3-

vl}-pentanoic acid
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10 CF3 2-{5-[(3,5- Difluorophenyl)- hydroxynethyl]-4"-
trifluoronethyl bi phenyl-3-yl} - 4-nethyl pentanoic acid

WQ@Q200905834. F. 10 5 CF3 OH 0 2-[5-(3, 5- PCT/US2008/080241
Di f | uor ophenyl et hynyl)- 4, -

F3C O
Z OH
O

CF3
The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-

trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with trans-2-
(4-trifluoromethylphenyl)-vinyl-boronic acid under the conditions described in Example
14; 1TH NMR (400 MHz, MeOD) & ppm 0.78 - 0.89 (m, 6 H), 1.47 (dt, J/=13.39, 6.63 Hz,
1 H), 1.62 (ddd, J=13.63, 7.09, 6.91 Hz, 1 H), 1.91 - 1.98 (m, 1 H), 3.68 (t, /=7.83 Hz, 1
H), 7.33 (d, /=16.4 Hz, 1 H), 7.26 (d, J/=16.5 Hz, 1 H), 7.48 - 7.58 (m, 4 H), 7.64 - 7.70
(m, 5 H), 7.75 -7.78 (m, 2 H).

Example 16
4-Methyl-2-[5-(2-p-tolyl-vinyl)-4'-trifluoromethyl-biphenyl-3-yl]-pentanoic acid

O 7 OH
O

CFj5
The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with trans-2-
(4-methylphenyl)-vinyl-boronic acid under the conditions described in Example 14; 1H
NMR (400 MHz, MeOD) 6 ppm 0.87 (dd, J=6.60, 3.18 Hz, 6 H), 1.46 (dt, /=13.39, 6.63
Hz, 1 H), 1.63 (ddd, J=13.63, 7.09, 6.91 Hz, 1 H), 1.88 - 1.97 (m, 1 H), 2.23 (s, 3 H),
3.68 (t,J/=7.83 Hz, 1 H), 7.03 - 7.12 (m, 4 H), 7.35 -7.39 (m, 3 H), 7.46 (s, 1 H), 7.62 (d,
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trifluoronethyl bi phenyl -3-y1]- 4-nethyl pentanoic acid
53 11 F3C 40 10 I. CF3 CH 0 4-Methyl-2-14"-

wao eooblosasspret hyl- 544- trifl uoromet hyl phenyl et PgTIY33008/080241
bi phenyl - 3-y1]- pentanoic acid 10

J=11.49 Hz, 2 H), 7.66 (s, 1 H), 7.69 - 7.79 (m, 2 H); Calcd for C28H27F302 (M+H)
453.20, Found 453.1.

Example 17
2-{5-[2-(4-Chloro-phenyl)-vinyl]|-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid

O
= OH
O

CFj5
The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-

trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with trans-2-
(4-chlorophenyl)-vinyl-boronic acid under the conditions described in Example 14; 1H
NMR (300 MHz, MeOD) 6 ppm 0.79 (dd, J=6.41, 2.64 Hz, 6 H), 1.25 - 1.37 (m, 1 H),
1.45 (ddd, /=13.47,7.16, 6.88 Hz, 1 H), 1.67 - 1.77 (m, 1 H), 3.51 (t, /=7.72 Hz, 1 H),
6.56 - 6.65 (m, 2 H), 7.09 - 7.18 (m, 5 H), 7.34 (d, J/=18.09 Hz, 2 H), 7.54 - 7.63 (m, 4
H); Calcd for C27H24CIF302 (M+Na) 495.14, Found 495.3.

Example 18

2-{5-[2-(4-Fluoro-phenyl)-vinyl]-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid
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12 C 0le 5 CF3 0 OH 2-[5-(4-Chloro- phenyl ethynyl)
- 4"- trifluoronethyl bi phenyl-3-y1l]- 4-nethyl pentanoic
W@00d/05283¢ WO 2009/ 052334PCT/ US2008/ 080241 13 ECFHBS2008/080241

T
% OH
O

CFj5

The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with trans-2-
(4-chlorophenyl)-vinyl-boronic acid under the conditions described in Example 14; 1H
NMR (400 MHz, CHLOROFORM-D) 6 ppm 0.95 (d, J=6.60 Hz, 6 H), 1.57 (ddd,
J=13.33, 6.85, 6.72 Hz, 1 H), 1.76 (ddd, J=13.82, 7.09, 6.97 Hz, 1 H), 2.00 - 2.10 (m, 1
H), 3.78 (t, /=7.70 Hz, 1 H), 7.03 - 7.13 (m, 4 H), 7.43 - 7.54 (m, 4 H), 7.60 (s, 1 H), 7.70
(s, 4 H).

Example 19
2-{5-[2-(3,5-Difluoro-phenyl)-vinyl]-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid

The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with trans-2-
(3,5-difluorophenyl)-vinyl-boronic acid under the conditions described in Example
14;1H NMR (400 MHz, MeOD) 6 ppm 0.83 - 0.90 (m, 6 H), 1.45 (dt, J/=13.27, 6.69 Hz,
1 H), 1.64 (ddd, J=13.69, 7.21, 6.97 Hz, 1 H), 1.90 - 1.98 (m, 1 H), 3.70 (t, /=7.83 Hz, 1
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el FBC OH lel0 101 C F3 2-[5-(3,5-Bis-
trifluoronethyl phenyl ethynyl)- 4, -

wao eioblosasspret hyl bi phenyl - 3-y1] - 4- et hyl pent anRCTYUS29081080241
28 14 el 1.1 OH

H), 6.70 - 6.76 (m, 1 H), 7.09 - 7.15 (m, 2 H), 7.20 (d, /=15.90 Hz, 2 H), 7.46 - 7.54 (m,
2 H), 7.65 (s, 1 H), 7.67 (d, J/=1.22 Hz, 2 H), 7.71 - 7.77 (m, 2 H); Calcd for
C27H23F502 (M+Na) 497.16, Found 497.1.

Example 20
2-{5-[2-(4-Methoxy-phenyl)-vinyl]-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid

MeO
O = OH
0]

CFj5
The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-

trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate Example 1g) with trans-2-(4-
methoxyphenyl)-vinyl-boronic acid under the conditions described in Example 14;1H
NMR (400 MHz, MeOD) 6 ppm 0.87 (dd, /=6.60, 3.18 Hz, 6 H), 1.46 (dt, /=13.21, 6.60
Hz, 1 H), 1.63 (ddd, /=13.82, 7.09, 6.97 Hz, 1 H), 1.87 - 1.98 (m, 1 H), 3.65 - 3.75 (m, 4
H), 6.81 (d, /=8.80 Hz, 2 H), 6.94 - 7.03 (m, 1 H), 7.07 - 7.17 (m, 1 H), 7.37 - 7.48 (m, 4
H), 7.58 (s, 1 H), 7.61 - 7.68 (m, 2 H), 7.72 (d, J/=8.07 Hz, 2 H); Calcd for C28H27F303
(M+H) 469.19, Found 469.2.

Example 21
2-{5-[2-(4-Chloro-phenyl)-vinyl]|-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid

61



lel0 101 C F3 2-[5-(2- Biphenyl-4-yl- vinyl)-4'-
trifluoronethyl bi phenyl-3-yl1l]- 4-nethyl pentanoic acid

W@2W8/05283%4 F' 40 OH 4010 el pentanoic C F3 PCT/US2008/080241
4-Met hyl -2-{4" - trifluoronethyl-

— OH
U
Cl

CF3

A mixture of compound 12 (20 mg, 0.042 mmole), 5% Pd/CaCOs3 (2 mg), and
EtOAc (5 mL) was hydrogenated under H, (20 psi) in par-shaker for 9 h. The resulting
reaction mixture was filtered through a celite pad, concentrated, and purified by HPLC to
give the title compound (8 mg, 40 %) as a white solid; 1H NMR (300 MHz, MeOD) &
ppm 0.79 (dd, /=6.41, 2.64 Hz, 6 H), 1.25 - 1.37 (m, 1 H), 1.45 (ddd, J=13.47, 7.16, 6.88
Hz, 1 H), 1.67 - 1.77 (m, 1 H), 3.51 (t,J=7.72 Hz, 1 H), 6.56 - 6.65 (m, 2 H), 7.09 - 7.18
(m, 5 H), 7.31 (s, 1 H), 7.37 (s, 1 H), 7.54 - 7.63 (m, 4 H); Calcd for C27H24CIF302
(M+Na) 495.14, Found 495.3.

Example 22
4-Methyl-2-{4'-trifluoromethyl-5-[2-(4-trifluoromethyl-phenyl)-vinyl]-biphenyl-3-

vl}-pentanoic acid

— OH
J U
FsC

CFs
A mixture of compound 11 (15 mg, 0.030 mmole), 5% Pd/CaCOs; (1.5 mg), and
MeOH (5 mL) was hydrogenated under H, (20 psi) in par-shaker for 4 h. The resulting
reaction mixture was filtered through a celite pad, concentrated, and purified by HPLC to

give the title compound (6 mg, 39 %) as a white solid; 1H NMR (400 MHz, MeOD) &
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54244- phenyl)-vinyl]bi phenyl -3-y1} - acid 0.4 16 |ei
OH 100 S CF3 4-Methyl -2-[5- (2-p-tolyl- vinyl)-4'-
wao eioblosasspret hyl bi phenyl- 3-y1l] - pentanoi ¢ aci dPOI/662008/080241

ppm 0.76 - 0.84 (m, 6 H), 1.30 — 1.40 (m, 1 H), 1.41 — 1.51 (m, 1 H), 1.70 — 1.80 (m, 1
H), 3.50 — 3.60 (m, 1 H), 6.88 (d, /=12.2 Hz, 1 H), 6.81 (d, J/=12.4 Hz, 1 H), 7.11 (s, 1
H), 7.27 - 7.40 (m, 4 H), 7.48 (d, J/=7.83 Hz, 2 H), 7.52 - 7.62 (m, 5 H); Calcd for
C28H24F602 (M+H) 506.17, Found 506.1.

Example 23
2-{5-[2-(3,5-Bis-trifluoromethyl-phenyl)-vinyl]-4'-trifluoromethyl-biphenyl-3-yl}-4-

methyl-pentanoic acid

F3C = OH
(1

CF3

The title compound was prepared from a Nigishi coupling of 4-methyl-2-(5-
trifluoromethyl-biphenyl-3-yl)pentanoic acid (intermediate compound 1g) with trans-2-
(3,5-bis-trifluoromethylphenyl)-vinyl-boronic acid under the conditions described in
Example 14;1H NMR (400 MHz, MeOD) 6 ppm 0.98 (dd, /=6.60, 3.18 Hz, 6 H), 1.56
(dt, /=13.39, 6.63 Hz, 1 H), 1.75 (ddd, J=13.69, 7.21, 6.97 Hz, 1 H), 2.05 (ddd, J=13.57,
7.70, 7.58 Hz, 1 H), 3.82 (t, /=7.70 Hz, 1 H), 7.52 (d, /=16.5 Hz, 1 H), 7.44 (d, J=16.5
Hz, 1 H), 7.60 (s, 1 H), 7.67 (s, 1 H), 7.74 - 7.84 (m, 6 H), 8.18 (s, 2 H); Calcd for
C29H23F902 (M+H) 575.16, Found 575.1.

63



WD 2009/ 052334PCT/ US2008/ 080241 17 CI * 40 0 CF3 0 COH
2-{5-[2-(4- Chlorophenyl)-vinyl]- 4'-

wa eioposessomet hyl bi phenyl - 3-y1} - 4- net hyl pent apOT/0S200$/¢80241
0.36 18

Example 24
2-[5-(2-Biphenyl-4-yl-ethyl)-4'-trifluoromethyl-biphenyl-3-yl]-4-methyl-pentanoic

acid

A mixture of compound 14 (20 mg, 0.039 mmole), 10% Pd/C (10 mg), and
MeOH (5 mL) was hydrogenated under H, (40 psi) in par-shaker for 20 h. The resulting
reaction mixture was filtered through a celite pad and concentrated to give the title
compound (19 mg, 98 %) as a white solid; "H NMR (300 MHz, MeOD) & 0.83 - 0.92 (m,
6 H), 1.46 (ddd, /=13.38, 6.59, 6.41 Hz, 1 H), 1.63 (ddd, J=13.75, 7.16, 6.97 Hz, 1 H),
1.87-1.98 (m, 1 H), 2.94 - 3.07 (m, 4 H), 3.68 (t, /=7.72 Hz, 1 H), 7.15 - 7.23 (m, 3 H),
7.25-7.33 (m, 2 H), 7.36 - 7.44 (m, 3 H), 7.50 (d, J/=8.29 Hz, 2 H), 7.57 (d, /=7.54 Hz, 2
H), 7.64 - 7.71 (m, 4 H); Calcd for C33H31F302 (M+Na) 539.23, Found 539.2.

Example 25

4-Methyl-2-{4'-trifluoromethyl-5-[2-(4-trifluoromethyl-phenyl)-ethyl]-biphenyl-3-

vl}-pentanoic acid

FsC
( o
(1

CFs
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101 lel 5 CF3 0 OH 2-{5-[2-(4- Fluoro-phenyl)-
vinyl]-4'- trifluoronethyl bi phenyl-3-yl} -
wa200e05sBpent anoi c acid 0.39 19 F el 401 S  PCT/US2008/080241

The title compound was prepared from hydrogenation of compound 15 under the
conditions described in Example 24; 1H NMR (400 MHz, MeOD) & ppm 0.83 (d, J=6.60
Hz, 6 H), 1.39 - 1.50 (m, 2 H), 1.81 - 1.89 (m, 1 H), 2.89 - 2.98 (m, 4 H), 3.52 (t, /=7.58
Hz, 1 H), 7.11 - 7.15 (m, 2 H), 7.26 (d, J/=8.07 Hz, 2 H), 7.40 - 7.47 (m, 3 H), 7.57 - 7.65
(m, 4 H); Calcd for C28H26F602 (M+Na) 531.18, Found 531.2.

Example 26
2-{5-[2-(4-Chloro-phenyl)-ethyl]|-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid

The title compound was prepared from hydrogenation of compound 17 under the
conditions described in Example 24; 1H NMR (400 MHz, MeOD) & ppm 0.95 (dd,
J=6.60, 1.71 Hz, 6 H), 1.46 - 1.53 (m, 1 H), 1.62 - 1.69 (m, 1 H), 1.91 - 1.99 (m, 1 H),
2.95-3.04 (m, 4 H), 3.70 (t, /=7.70 Hz, 1 H), 7.15 - 7.20 (m, 3 H), 7.23 - 7.28 (m, 2 H),
7.33 (d, J=1.47 Hz, 1 H), 7.44 (d, /=1.71 Hz, 1 H), 7.74 (s, 4 H).

Example 27

2-{5-[2-(4-Fluoro-phenyl)-ethyl]-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid
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CF3 0 OH 2-{5-[2-(3,5- D fluorophenyl)-vinyl]- 4,-
trifluoronethyl bi phenyl-3-yl} - 4-nethyl pentanoic acid
wW@2005/05364 Me() 40 lel S CF3 OH PCT/US2008/080241

OH
(%

CFj5
The title compound was prepared from hydrogenation of compound 18 under the
conditions described in Example 24; 1H NMR (400 MHz, MeOD) & ppm 0.95 (d, J=6.60
Hz, 6 H), 1.40 — 1.50 (m, 1 H), 1.60 — 1.70 (m, 1 H), 1.89 - 2.02 (m, 1 H), 2.90 — 3.02
(m, 4 H), 3.69 (t, /<=7.5 Hz, 1 H), 6.95 - 7.00 (m, 2 H), 7.10 - 7.18 (m, 3 H), 7.36 (s, 1 H),
7.44 (s, 1 H), 7.73 - 7.78 (m, 4 H).

Example 28
4-Methyl-2-[5-(2-p-tolyl-ethyl)-4'-trifluoromethyl-biphenyl-3-yl]-pentanoic acid

g or
(1

CF,
The title compound was prepared from hydrogenation of compound 16 under the
conditions described in Example 24; 1H NMR (400 MHz, MeOD) & ppm 0.83 (dd,
J=6.60, 1.71 Hz, 6 H), 1.33 - 1.41 (m, 1 H), 1.53 (ddd, /=13.82, 7.09, 6.97 Hz, 1 H), 1.83
(dt, /~=13.63,7.61 Hz, 1 H), 2.19 (s, 3 H), 2.78 - 2.90 (m, 4 H), 3.58 (t,/=7.70 Hz, 1 H),
6.91-6.97 (m, 4 H), 7.03 (d, /=1.71 Hz, 1 H), 7.19 (d, /=1.47 Hz, 1 H), 7.32 (d, J=1.71
Hz, 1 H), 7.62 (s, 4 H).

Example 29

66



0 2-{5-[2-(4- Methoxyphenyl)-vinyl]- 4'-

trifluoronethyl bi phenyl-3-yl} - 4-nethyl pentanoic acid
W@2®9/0523%80 2009/ 052334PCT/ US2008/ 080241 21 2-BGFP20(81680241

Chl or ophenyl) -vinyl] - 4, -

trifluoronethyl bi phenyl-3-y1} - 4-nethyl pentanoic acid

34

2-{5-[2-(3,5-Difluoro-phenyl)-ethyl]-4'-trifluoromethyl-biphenyl-3-yl}-4-methyl-

pentanoic acid

The title compound was prepared from hydrogenation of compound 19 under the
conditions described in Example 24; 1H NMR (400 MHz, MeOD) & ppm 0.83 (dd,
J=6.60, 1.96 Hz, 6 H), 1.36 (ddd, J=13.33, 6.85, 6.72 Hz, 1 H), 1.50 - 1.59 (m, 1 H), 1.79
- 1.87 (m, 1 H), 2.87 — 2.90 (m, 4 H), 3.59 (t, /=7.83 Hz, 1 H), 6.62 - 6.70 (m, 3 H), 7.05
(s, 1 H), 7.28 (d, /=1.47 Hz, 1 H), 7.35 (d, J/=1.47 Hz, 1 H), 7.61 - 7.68 (m, 4 H); Calcd
for C27H25F502 (M+Na) 499.18, Found 499.2.

Screening of the compounds of the invention for y-secretase-modulating activity

Screening was carried out using SKNBE?2 cells carrying the APP 695 — wild type, grown
in DMEM/NUT-mix F12 (HAM) provided by Gibco (cat no. 31330-38) containing 5%
Serum/Fe supplemented with 1% non-essential amino acids.

Cells were grown to near confluency.

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

Medicine 3: 67.

Examples of the y-secretase modulating activity of representative products of the

invention are shown in the following table.

| Compound | Structure | Chemical | AB 42 | AB%
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Cl S*0 OH el
trifluoronethyl -
W@ hb@sYid3yi nyl] -

CF3

22 4-Methyl -2-{4"-
54244- trifluoronethyl -
bi phenyl - 3-y1} -

aci d

PCT/US2008/080241

Name

lowering
EC50
(uM)

inhibition
@ 1uM

2-[5-(3,5-
Dichloro-
benzoyl)-4'-
trifluoromethyl-
biphenyl-3-yl]-
4-methyl-
pentanoic acid

0.71

2-[5-(3,5-
Dichloro-
benzyl)-4'-
trifluoromethyl-
biphenyl-3-yl]-
4-methyl-
pentanoic acid

0.57

2-[5-(2,4-
Difluoro-
benzyl)-4'-
trifluoromethyl-
biphenyl-3-yl]-
4-methyl-
pentanoic acid

2.17

2-[5-(4-Chloro-
pyridin-3-
ylmethyl)-4'-
trifluoromethyl-
biphenyl-3-yl]-
4-methyl-
pentanoic acid

2.75

68




46 OH *lel F3Q0 el pentanoic CF3 23 CF3 F3C 11 400
H el CF3
WO 2009/052334 PCT/US2008/080241

5 4-Methyl-2-[4'- | 1.13
trifluoromethyl-
FsC OH 3-(3-
O O trifluoromethyl-
O benzyl)-
biphenyl-3-yl]-
O pentanoic acid
CF5

6 2-[5-(3,5- 0.74
Difluoro-
OH
O benzyl)-4'-
0]
trifluoromethyl-
O biphenyl-3-yl]-
4-methyl-

pentanoic acid

7 2-[5-(3,5- 50
o Difluoro-
OH benzoyl)-4'—

O trifluoromethyl-

O biphenyl-3-yl]-
4-methyl-

O pentanoic acid

8 2-[5-(4-Cyano- 25
0 benzoyl)-4'-
OH trifluoromethyl-
O O biphenyl-3-yl]-
NG O 4-methyl-

pentanoic acid
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2-{5-[2-(3,5- Bistrifluoronethylphenyl)-vinyl]- 4'-

trifluoronethyl bi phenyl-3-y1} - 4-nethyl pentanoic acid
W(Q2002452804 el OH O 0 el pentanoic CF3 2-[5-(2- PCT/US2008/080241

Bi phenyl-4-yl- ethyl)-4'-

trifluoronethyl bi phenyl-3-y1l]- 4-nethyl- acid 0.21

9 2-{5-[(3,5- 14
0 Difluoro-
E phenyl)-
O hydroxy-

methyl]-4'-

£ trifluoromethyl-
biphenyl-3-yl}-
4-methyl-
pentanoic acid

10 F 2-[5-(3,5- 53
Difluoro-
O phenylethynyl)-
F X 4'-

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

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

12 Cl O 2-[5-(4-Chloro- 18

A

H
OH
(1
CF4
OH
(1
CF3
11 FsC 4-Methyl-2-[4'- 10
O trifluoromethyl-
N 5-(4-
AN
OH trifluoromethyl-
O phenylethynyl)-
biphenyl-3-yl]-
O pentanoic acid
CF,
X OH
(T
CF,




WO 2009/ 052334PCT/ US2008/ 080241 25 F3c 40 1101 CF3
el pentanoic OH O 4-Methyl -2-{4"- trifluoronethyl-
W® 2092052834 PCT/US2008/080241
trifluoronethyl-phenyl)-ethyl]--biphenyl-3-y1l} - acid
0. 67

13 2-[5-(3,5-Bis- 28
trifluoromethyl-
phenylethynyl)-
4'-
trifluoromethyl-
biphenyl-3-yl]-
4-methyl-
pentanoic acid

14 2-[5-(2- 0.15
Biphenyl-4-yl-
vinyl)-4'-
trifluoromethyl-
biphenyl-3-yl]-
4-methyl-
pentanoic acid

15 4-Methyl-2-{4'- | 0.4
trifluoromethyl-
5-[2-(4-
trifluoromethyl-
phenyl)-vinyl]-
biphenyl-3-yl}-
pentanoic acid

16 4-Methyl-2-[5- | 0.66
(2-p-tolyl-
vinyl)-4'-
trifluoromethyl-
biphenyl-3-yl]-
pentanoic acid




26 CI 40 lel SCF3 OHO 2-{5-[2-(4-
Chl or ophenyl)-ethyl ]4'- trifl uoronethyl bi phenyl-3-yl}

WO 2009482384/ pent anoic acid 0.74 27 1. |el PCT/US2008/080241
17 2-{5-[2-(4- 0.36
Cl O Chloro-
henyl)-vinyl]-
_ phenyl)-vinyl]

OH
® "
O trifluoromethyl-

biphenyl-3-yl}-

4-methyl-
pentanoic acid

18 2-{5-[2-(4- 0.39
Fluoro-phenyl)-
vinyl]-4'-
trifluoromethyl-
biphenyl-3-yl}-
4-methyl-
pentanoic acid

19 2-{5-[2-(3,5- | 045
Difluoro-
phenyl)-vinyl]-
4'-
trifluoromethyl-
biphenyl-3-yl}-
4-methyl-
pentanoic acid

20 2-{5-[2-(4- 0.61
Methoxy-
phenyl)-vinyl]-
4'-
trifluoromethyl-
biphenyl-3-yl}-
4-methyl-
pentanoic acid
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wa@eoodoge338 28 S 10 SCF3 OHO

CF3 | ei pentanoic OH 0 2-{5-[2-(4- Fluoro-phenyl)-
-4'" - trifluoronethyl bi phenyl-3-yl} - 4-nethyl-

PCT/US2008/080241

21

2-{5-[2-(4-
Chloro-
phenyl)-vinyl]-
4'-
trifluoromethyl-
biphenyl-3-yl}-
4-methyl-
pentanoic acid

34

22

4-Methyl-2-{4'-
trifluoromethyl-
5-[2-(4-
trifluoromethyl-
phenyl)-vinyl]-
biphenyl-3-yl}-
pentanoic acid

46

23

'I'I

@

(@]

( g
=
w

2-{5-[2-(3,5-
Bis-
trifluoromethyl-
phenyl)-vinyl]-
4'-
trifluoromethyl-
biphenyl-3-yl}-
4-methyl-
pentanoic acid

72

24

2-[5-(2-
Biphenyl-4-yl-
cthyl)-4'-
trifluoromethyl-
biphenyl-3-yl]-
4-methyl-
pentanoic acid

0.21




4-Met hyl -2-[5- (2-p-tolylethyl)-4"-
trifluoronethyl-biphenyl-3-yl]-pentanoic acid 0.35

WOD020838052334PCT/ US2008/ 080241 29 F * | el 0 BFBUSH08080241
2-{5-[2-(3,5- Difluorophenyl)-ethyl]- 4'-

25 4-Methyl-2-{4- [ 0.67

F3C trifluoromethyl-
O OH 5-[2-(4-
O trifluoromethyl-
O phenyl)-ethyl]-
biphenyl-3-yl}-
O pentanoic acid

26 2-{5-2-(4- 0.74

Cl Chloro-
O OH phenyl)-ethyl]-
4'-
O O trifluoromethyl-
biphenyl-3-yl}-
‘ 4-methyl-

pentanoic acid

27 2-{5-12-(4- 0.58

F Fluoro-phenyl)-
O OH ethyl] -4'-
O trifluoromethyl-
O biphenyl-3-yl}-
4-methyl-
‘ pentanoic acid

28 4-Methyl-2-[5- | 0.35

(2-p-tolyl-
‘ OH ethyl)-4'—
O trifluoromethyl-
O biphenyl-3-yl]-

pentanoic acid

CFs




trifluoronethyl bi phenyl-3-yl} - 4-nethyl pentanoic acid

0.41 Wil e the foregoing specification teaches the
Woerinossbes of the present invention, with exap@l/es2008/080241

provi ded for the purpose of i1 lustrati on, it wll be

understood that the practice of the inventi on

enconpasses all of the usual variations, adaptations

and/ or nodifications as come within the scope of the

following clainms and their eqw val ents. All

1

publ T CRUTOTE di sThosed 117 the abPyess 1T mar
2 hereby| i ncarporated by regference b {5 [ge(ﬁs IOICéﬁAI M
g

1. A cpnpg ner al 1Pz ) | wherein
bopheny | pﬁ% 3@&7 CH2CH2,

Ais phe

C(0), Rl |s§électedfr m t he
group ftonsisting ok FO al kyl &Hflsrencthybmh t he
group CH3, C2H5, i n- C3H7, | bipliamd;3-yl €4Ho,
sec- 4AH9, tert-C4 al kenyl sel edimahylr om C2H3,

I - C3H5] n-C3H5, n- , 1-CAH7, seenttdlc asibieriei n sai d
al kyl and al kenyl gnoups are optionally subst|ituted
with ope, two, or tKBFee substituents independently

selected fromthe group consisting of F, d, Br, | and
CF3;

While the foregoing specification teaches the principles of the present invention, with
examples provided for the purpose of illustration, it will be understood that the practice of
the invention encompasses all of the usual variations, adaptations and/or modifications as
come within the scope of the following claims and their equivalents.

All publications disclosed in the above specification are hereby incorporated by reference in
full.
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R3is H CF3, OCF3, F, d, OCH3, C(l1l4)alkyl, or CN, R6
is selected fromthe group consisting of H F, d, Br,
WO 200085238H, C( 0) N( CO- PCT/US2008/080241
4>al kyl ) 2, S(0) 2C(14) al kyl , SO2N( C(1_4) al kyl) 2, S(0) N( C( 1
_4)al kyl)2, N(C(1- 4)al kY1l)S(0)2C(1_4)alkyl,
N(C(1_4)al kyI )s(0)C(1_4)al kyl, S(O)ZC(14)aI kyl, N(C(1-
4)al kyl ) S(0) 2N(C(1_4) al kyl) 2, SC(14)al kyl,
N(C(1 4)al kyl)2, N(C(1_4)alkyl)C(0)C(1_4) al kyl,
WEH%%% a3 al kyl )c(O) N(C(1_4)al kyl)2,
4)al kyl )c(0)0C(1_4)al kyl, oc(0) N(CO- 4>al kyl) 2,

C(0)C(14)al kyl, G -cC4-al kyl, and G - C4-al koxy; wherein

said al al koxy_are optionally substituted with
L. Ao?Pénpﬂl”ﬂg)(la‘GPg%lﬁ@é‘e’? B%IFIFI{I%JEISHS sel ected fromthe grou

pconsisting of F, d, Br, and I; R4, R5 R7, and R3

are i ndependently sel ect ed from the group consi sting
of CF3, H,_F, d, OCH3R'C(14)alkyl, and CN, R9 is
sel ect ed omtkle gL OUf ccnnsg,stl ng of H, alkyl

sel ectech#%i@;the dup TCH3R C2H5, i - C3H7, n- C3H7,

i -CAH9, n- secA H93 tert- CAHO; al kenyl sel ected
from C2H3R®i - C3H5, |[n- C3H5, n-C4H7, i-CAH7, sec- C4AHT7;
wherein said allgyI

substituted w

and al kenyl groups are optionally
% two, or three substituents
i ndependently se eE’t,gd fromthe group consisting of F,
ad, Br, I and CF3; and sol vates, hydrates, esters, and
phar maceutical | yy acceptabl e salts thereof 2. A
conpound of Caim1l wherein R is selected fromthe
group consisting of H, F, alkyl seI ected fromthe

gra -C4H9, n-C4H9,
secu%ﬂ%%m%ﬂ? f?yrﬁ'%bé)r?g%%\éf kenyl selected from
C2HBis CHEIHD,CHY; ) CH=(WAHTEC, lor CHOH; and sec- CAHY;

R4, R5, R6, R7, an ‘R8 are |ndependently sel ected from

t hek' gﬁ @@J@ct@bﬁrgmém apupfcocrginglef H F, alkyl soatgqged from the group

COI’]SI 3St in ﬁl 1@@1‘% %I&ﬁéﬁ %ﬂ”fﬁ?éﬁ% §?£3E7‘9 téf%@ﬁﬁ?’%ﬁ{%&‘k‘?@}“wd

n- GAd C,He ¢-(GHih-Calng nt€IH7; CEHI;, sednd 90 mhateds said alkyl and
hydr ates, esters, .and pharnmaceutically acceptable
s aI alleny hggowpy arg optionadnsubsiiduted Wethng, tzfom@ﬁhéqerﬁubstltuents

independently selected from the group consisting of F, Cl, Br, I and CF3;

R’ is H, CF3, OCFs, F, Cl, OCH3, C(1aalkyl, or CN;

RS is selected from the group consisting of H, F, Cl, Br, I, CN, OH, C(O)N(Cq.-
malkyl)s,  S(0):Caaalkyl, SO;N(Cgalkyl)s,  S(ON(Cgalkyl),,  N(Ca-
#alkyD)S(0),Caalkyl,  N(C.4)alkyDS(O)Cqayalkyl,  S(0).Cuapalkyl,  N(C.
#alkyD)S(0).N(Ci-ayalkyl),, SCi-ayalkyl, N(Ci-ayalkyl),, N(Ci-4alky)C(O)Coi-yalkyl,
N(C1-4yalky)C(O)N(Cy1-gyalkyl)s,  N(Ci-4yalky)C(0)OC(1ayalkyl,  OC©O) N(Cq-
salkyl),, C(O)Cqapalkyl, Ci-Cy-alkyl, and C;-Cs-alkoxy; wherein said alkyl and
alkoxy are optionally substituted with one, two, or three substituents selected

from the grou pconsisting of F, CI, Br, and I;
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R3is H CF3, F, d, OCH3, C(1l4)alkyl, or CN, R4, R5,

R6, R7, and R8 are H CF3, d, and F, and sol vates,
Woydpasss4 esters, and pharmaceutical |y acceptBdii/gS2008/080241

salts thereof 4. A conpound of Claim3 wherein RO is

H, and sol vates, hydrates, esters, and

phar maceutically acceptable salts thereof 5. A

compound of Caim4 wherein R is CHZCH(CH3)2; R4 and

R5 are CF3, d, F, or H R6 is CF3; R7 and R8 are H;

e N PR Gt e SRS R
t her, g1, 000 He,diysh)alknig ad CN;
R’ is selected from the group consisting of H, alkyl selected from the group CHs,
C;Hs, 1-C3H7, n-C3H4, i-C4Ho, n-C4Hy, sec-C4Ho, tert-C4Ho; alkenyl selected from
C;Hs, i-CsHs, n-CsHs, n-C4H5, 1-C4H5, sec-C4H7; wherein said alkyl and alkenyl
groups are optionally substituted with one, two, or three substituents
independently selected from the group consisting of F, Cl, Br, I and CF3;

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

2. A compound of Claim 1 wherein
R' is selected from the group consisting of H, F, alkyl selected from the group
CHs;, C,Hs, 1-CsHy, n-CsHy, i-C4Hy, n-C4Hy, sec-C4Ho, and tert-C4Ho; and alkenyl
selected from C,Hs, i-CsHs, n-CsHs, n-C4H7, i-C4H7, and sec-CsH7;
RY, R’, R®, R’, and R® are independently selected from the group consisting of
CFs, H, F, Cl, OCHj3, C(1.4yalkyl, and CN;
R’ is selected from the group consisting of H, CHs, C;Hs, i-CsH7, n-CsH7, i-C4Ho,
n-C4Ho, sec-C4Ho, and tert-C4Ho;

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

3. A compound of Claim 2 wherein
R’ is H, CF3 F, Cl, OCH3, C(1.4alkyl, or CN;
R*, R’,R%, R’, and R® are H, CF3, Cl, and F;

and solvates, hydrates, esters, and pharmaceutically acceptable salts thereof.
4. A compound of Claim 3 wherein

R’ is H;

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

5. A compound of Claim 4 wherein

R' is CH,CH(CHs),;
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CF3 CF3 CF3 CF3 CF3

WO 2009/052334 PCT/US2008/080241

R* and R’ are CFs, CL, F, or H;
R’ is CFy;
R’ and R® are H;

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

6. A compound selected from the group consiting of:

0
Cl OH
(T U
Cl !

CFs
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CF3 CF3 CF3 CF3 F3C CF3

WO 2009/052334
Cl
| N O OH
0
N/
CF4 .
FsC OH
® I

'n
O

o

I

m
")
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CF3 , CF3 CF3 , CF3

WO 2009/052334 PCT/US2008/080241
o)
SRS
o)
NC
CF, .
OH
F OH
(T U
e
CF, .
F
g
A OH
(T
CF, .
FsC O
X OH
(T
CF, .
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CF3 CF3 CF3 Cr3

WO 2009/052334 PCT/US2008/080241
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CF3 CF3 CF3 CF3  CF3
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CF3 and sol vates, hydrates, esters, and
phar maceutically acceptable salts thereof 7. A
W@b@psasaut i cal conposition conprising a conpoREiUS2008/080241
according to any of clainms 1 to 6 in adm xture with an
inert carrier. 8. A nmethod of treating a manmal for
t he nodul ati on of y-secretase, wherein said nethod
conprises adm nistering to the manmal a
t herapeutically effective anount of a conpound
according to any of Clains 1 to 6. 9. A nethod of
Medleating in a mannal a di sease associated with an
df A1342-production, wherein said
s~addfiini stering to the manmal a

&3
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9 o
SR
CF,4 .
FsC
‘ OH
(7
CF .
cl
9 o
(T 1
CF;4 .
F
O OH
(T
CF, .
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g or

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

7. A pharmaceutical composition comprising a compound according to any of
claims 1 to 6 in admixture with an inert carrier.
8. A method of treating a mammal for the modulation of y-secretase, wherein said

method comprises administering to the mammal a therapeutically effective amount of a

compound according to any of Claims 1 to 6.
9. A method of treating in a mammal a disease associated with an elevated level of
AB42-production, wherein said method comprises administering to the mammal a

therapeutically effective amount of a compound according to any of Claims 1 to 6.

10. The method of Claim 9, wherein said disease is Alzheimer’s discase.
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