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TREATMENT OF ALZHEI MER S DI SEASE The subject of the
present invention is the application of intestina
biliary acid reuptake 5 inhibitors for the prevention
and treatnment of Alzheiner's disease. Al zheiner's
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death.
Amyloid plaques are predominantly composed of

A-B peptides containing 40 or 42 residues which are

25 generated during the proteolytic process for the

| B-amyloid peptide precursor protein (APP). The
extracellular deposits of A-ff are very specific for AD
and for associated disorders. They represent the
invariable feature of all forms of AD, including the

30 familial forms (FAD). The early familial forms of the
disease (appearance between 40 and 60 years) are due to
mutations in the APP gene and in the presenilin-1 (PS1)
and presenilin-2 (PS52) genes. Mutations in these three
genes induce changes in the proteolysis of APP, leading

35 to an overproduction of AR and to the early appearance
of the patholeogy and symptoms which are similar to
those of the sporadic forms of AD (Czech C., et al. -



t hose of the sporadic fornms of AD (Czech C., et al. 2
(2000) Progress in Neurobiology 60: 361-382) A link
bet ween chol esterol and Al zheiner's disease has al so
been established from epi dem ol ogi cal studies and
fromresults of recent biochem cal and cell 5 biol ogy
studies (see review by Hartmaan, T. (2001) TINS 24:
545-48). A high cholesterol level at the adult age
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them (Simons et al. (1%98) PNAS USA 95: 6460-6464;
25 FaBbender et al. (2001) PNAS USA 98: 5856, Refclo et
al., (2001) Neurobiol. Dis. 8: 890-899).

With the aim of reducing the level of
f~amyloid peptide in vivo, and treating, preventing or
reducing the progression of Alzheimer’s disease, it was

30 therefore suggested to use inhibitors of cholesterol
synthesis such as those of 3-hydroxy=-3-methylglutaryl
coenzyme A reductase (HMG CoA reductase), an enzyme
involved in the biosynthesis of cholesterol, as
described in WO 00/28981 and in particular statins such

35 as simvastatin (Hartman, 2001 TINS 24: S45-48).

Up until now, it has not been defined if the

therapeutic effect of statins was due to a direct



35 as sinvastatin (Hartman, 2001 TINS 24: 545-48). Up
until now, it has not been defined if the therapeutic
effect of statins was due to a direct 3 action on the
central nervous systemor if they acted by reducing

pl asma chol esterol. Indeed, an effect limted to the

| evel s of plasma chol esterol agppeared unlikely since
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The results obtained and described below in
20 the experimental part make it possible to demonstrate
that the plasma cholesterol levels only have to be
reduced in order to reduce the f-amyloid peptide levels
in the brain.
Surprisingly, it has therefore been
25 demonstrated that the biliary acid reuptake inhibitors
(BARI) are effective in an animal model of Alzheimer’s
disease by acting only through the regulation of the
plasma chelesterol level and in particular by not
penetrating into the brain, because they are not
30 absorbed in the body.
The expression prevention or treatment of
Alzheimer’s disease is understood to mean the
possibility of preventing or delaying the appearance
and/or the progression of Alzheimer’s disease.
35 The subject of the invention is therefore the
application of compounds which are biliary acid

reuptake inhibitors for the preparation of a medicament
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prevent or treat Alzheimer’s disease, wherein the
biliary acid reuptake inhibitors are compounds of
formula (IA)
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in which:
R* represents methyl, ethyl, propyl or butyl;
R? represents H, OH, NH;, or NH-(C;-Cg)alkyl;
R® is a monosaccharide, disaccharides, trisaccharides or
25 quadrisaccharides, said radical being unsubstituted or
mono—- or polysubétituted with a group for protecting
sugars;
R is methyl, ethyl, propyl or butyl;
R’ is methyl, ethyl, propyl or butyl;
30 Z is (C=0}p,-{Cg—-Cig)—alkyl; (C=0),-(Co—Cre)—alkyl-NH;
(C=0)n~{Co~Cis) —alkyl-0; (C=0)}n-(Co—Ci¢)-alkyl-{(C=0)-; or
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R4 is nmethyl, ethyl, propyl or butyl; R5 is nethyl,
ethyl, propyl or butyl; 30 Zis (C=0 n-(Co-C16)-al kyl ;
(C=O0 n-(Co-C16)-al kyl -NH, (C=0O) n-(Co-C16)-al kyl -G,
(C=On-(Co-Cl6)-al kyl-(C=0O)-; or 5 a covalent bond; n
is Oor 1; mis 0 or 1; and their pharmaceutically
acceptable addition salts. 55The expression
nonosaccharide radical is understood to nmean
pohyabtahehs woentaining 5 6, 7 or 8 carbon atons,
algo co rls ng carbonyl (ketone or al dehyde) groups,
whi ch®nbst of fen do not exist in the free state but
are tenbi aediwi th one or nore hydroxyl 10 groups of
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These sugars form part of the pentose (or

aldopentose) series.

It may also include sugars containing 6
carbons, such as D-glucose, D-fructose, D-galactose and
D-manncse. It may also include erythrose,
glyceraldehyde, sedcheptulose, glucosamine,
galactosamine, glucoronic acid, galacturonic acid,
gluconic acid, galactonic acid, mannonic acid,
glucamine, 3-amino-1,2-propanediol, glucaric acid and
galactaric acid. Among the preferred carbohydrates the
following radicals may be menticned:
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The subject of the invention is most
particularly the application of a compound which is a
biliary acid reuptake inhibitor for the preparation of

a medicament which makes it possible to prevent or
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invention is nost particularly the application of a
compound which is a biliary acid reuptake inhibitor

for the preparation of 30 a nedi canent which makes it
possible to prevent or 6 treat Al zheiner's disease,
wherein the biliary acid reugtake inhibitor is the
foll owi ng compound of formula (1A) (product A): 00
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The subject c¢f the invention is also more
particularly the application of compounds which are
biliary acid reuptake inhibitors for the preparation of
10 a medicament which makes it possible to prevent or
treat Alzheimer’s disease, wherein the biliary acid

reuptake inhibitors are compounds of formula (IB):
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in which R' is a phenyl radical or a heterocaryl group
which is unsubstituted or substituted with one to three
independent radicals chosen from F, Cl, Br, I, -O0H,
-CF3, -NO,, -NHR®, -NR’R'®, -CHO, -CO,H, -CO,R'', -COR'?,
20 ~(C1~Cg)-alkyl-OH, - (C1—-Cg)-alkyl-CH-phenyl, -{(Cy-Cg)-
alkyl-C¥;, - (Ci-Cg)-alkyl-NOs, -(C1-Cg¢)-alkyl-CN,

- (C1-Cg) ~alkyl-NH,, - (C:1-Cg)-alkyl-NHR?, -(C1-Ceg)-alkyl-
NRRY®, -(C1-C¢)-alkyl-CHO, - (C1-Ce¢)-alkyl-CO;H, - (C1=Cg)-
alkyl-CO,R*, - (C1-C¢) —alkyl-CORY, -0-(Cy1-Cg)-alkyl-CH,

25 -0-(C1-Cg) —alkyl (-OH)-phenyl, -0-(Cy-Cg)-alkyl-CFs,



-(C1-Co) -al kyl -OH, -(C1-C6)-al kyl - O+ phenyl,
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al kyl - CO2R11, - (C1- Co6) - al kyl - C®R12,
-0-(Cl-Co6)-al kyl -OH, 25 -0-(Cl-C6)-al kyl (-OH) - phenyl,
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The subject of the invention is more
25 particularly the application of a compound which is a
biliary acid reuptake inhibitor for the preparation of
a medicament which makes it possible to prevent or
treat Alzheimer’s disease, wherein the biliary acid
reuptake inhibitor is the following compound of formula
30 (IB) (product Bj):



30 (IB) (product B): 8 OH OH NNH OH HO CONHN OH OH
O The preparations of these conpounds are described in
the patents cited above. The biliary acid reuptake
inhibitors in their 5 application according to the
invention may be administered as they are or in

conbi nation with one or noregother conpounds chosen
from - HMG CoA reductase inhibitors such as the
statins, 10 - chol esterol uptake inhibitors, -

i nhibitors of the synthesis of chol estergl ~and any

NH OH
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Qpinion in Drug Disc. & dev 5: 513-525) or int
general review by MS. Wl fe, (2002, Nat. Rev. Drug.
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statins,

10 - cholesterol uptake inhibitors,

- inhibitors c¢f the synthesis of cholesterol
and any other agent reducing the plasma and/or cerebral
cholesterol levels,

- v and P APP secretase inhibitors.

15 Ezetimibe may be mentioned among the
cholestercol uptake inhibitors. Among the y and [ APP
secretase inhibitors, there may be mentioned the
compounds as described by H. Josien (2002, Current
Opinion in Drug Disc. & dev 5: 513-525) or in the

20 generai review by M.S. Woife, (2002, Nat. Rev. Drug.
Discov. 1: 859-866).

The subject of the invention is therefore
also the application of compounds which are biliary
acid reuptake inhibitors for the preparation of a

25 medicament which makes it possible to prevent or treat
Alzheimer’s disease, wherein the biliary acid reuptake
inhibitors are combined with cne or more other
compounds chosen from
a) HMG-CoZ reductase irhibitors, or

30 b} cholestercl uptake inhibitors, or

¢} cholestercl synthesis inhibitors, or
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d|§€35€035 aéfrhetiRgbbverahnaiBinitheabiPirary acid

20 More precisely, the subject of the invention
is a method for the prevention or treatment of
Alzheimer’s disease as defined above, wherein the
compound having a hypocholesterolemic activity and not
penetrating into the body is a biliary acid reuptake

25 inhibitor. .

Most particularly, the subject of the
invention is a methcod for the prevention or treatment
of Alzheimer’s disease for a patient at risk of
developing this disease or in the course of developing

30 this disease, comprising the administration to this
ratient of a therapeutically effective guantity of a
biliary acid reuptake inhibitor as defined in formulae
(IA) and {(IB) and in particular compound A or compound
B.

35 Moreover, the subject of the invention is a

method for the prevention or treatment of Alzheimer’s

disease as defined above, wherein the biliary acid
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10 reuptake inhibitors are admnistered in
conbination wth one or nore conpounds chosen from an
HMG CoA reductase inhibitor, a chol esterol uptake
inhibitor, a cholesterol synthesis inhibitor or avy
and (3 APP 5 secretase inhibitor. The biliary acid
reuptake inhibitors may be afgnistered in the form
of a pharmaceutical preparation (pharnaceutica
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TLg?LPth t o306 M 30: PLchi L arynacldn s eUPt 8K e ne
invention is the application as defined above wherein

the pharmaceutical compositions contain an effective
dose of at least one biliary acid reuptake inhibitor
compound and one ¢or more pharmaceutically inert
carriers, and/or one or more customary additives
allowing administration orally or perorally.

The pharmaceutical compositions according to
the invention normally contain from 0.01 to 100 mg, and
preferably from 0.02 to 50 mg of biliary acid reuptake
inhibitor.

The subject of the invention is therefore
more particularly the application of the biliary acid
reuptake inhibitors for the preparation of a medicament
which makes it possible to prevent or treat Alzheimer’s
disease, wherein the pharmaceutical composition which
can be administered orally contains from 0.02 to 50 mg
of biliary acid reuptake inhibitors.

The pharmaceutical compositions may be

administered orally, for example in the form of pills,



The pharmaceutical conpositions nmay be adm nistered
orally, for exanple in the formof pills, 11 tablets,
coated tablets, filmcoated tablets, granules, hard
gelatin capsul es and soft gelatin capsul es,

sol utions, syrups, an enulsion, a suspension or an
aerosol mxture. 5 The pharnmaggutical conpositions are
prepared according to nethods known per se,
phaupmeedti eakkt¥d tABIELS! 0N f-Ohat Bl §APIEL ST §1 &K S1es,
belng addid to the biliary acid reugtake i nhi bitors.
For2tRedpr-884Et FBRSBLEPi PIE, SPAbI 8B4 LBatRRPH4DS!

t abbetisiand, haydugel abhnerapsibas, ai buspepobshbbe 40
useérfoglexgX | e, lactose, corn starch and its
derrvatves; EF%; stearic acid or its salts, and the

5l i ke. The veflihel pbaappcoptiaté Eompohitpeeparntipnepdsed

of 28ahukig StofﬁFtﬁﬁégpkﬁoﬁﬂu ékogé,oﬁh§¥$¥@§utfégli§r
exanpl e water, alcohols, glycerol, pofyols, sucrose,
i NYBPELsAGERBI CgPtcEBRIIPBYEt BBFELBIFsDeand @%@eﬁik@.the
ghg%@?akggﬁeﬂﬂlQéhp@é@@aiﬁhﬁ@mﬁoﬂgtnﬁ||y contain from
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di SRt b RNtk BT Reo €t Pabr i BRRlec MELY I RYlaBentS, 25
stdbrlivaeigesentbscti etsarpreseidavikvess sakesendng the
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30 antioxidapts. The pharmaceutical preparations nma

Al SBNB0f HAR=F no® bEoRDY & FEVSF odel BOTBUPE aidBucEoe,

i nhhbetror sugabby eglecosen addetibhet 0ias, | @adt tbael bke.

no%ﬁebbhg§&¥ceutical preparations normally contain from
0.05 to 90% by weight of biliary acid reuptake
inhibitors.

In addition to the active ingredients and the
carriers, the pharmaceutical preparations may contain
additives such as, for example, diluents,
disintegrants, binders, iubricants, weiting agents,
stabilizers, emulsifiers, preservatives, sweetening
agents, colorings, flavoring agents, thickeners,
buffering agents, and also solvents or solubilizers or
agents for obtaining a delayed effect and also salts
for modifying the osmectic pressure, coating agents or
antioxidants.

The pharmaceutical preparations may also
contain two or more biliary acid reuptake inhibitors.
Moreover, in addition to at least one or more biliary
acid reuptake inhibitors, they may contain at least one
or more other active ingredients which can be used
therapeutically or prophylactically such as an HMG-CoA

reductase inhibitcor, a cholesterol uptake inhibitor, a



acid reuptake inhibitors, they may contain at | east
one 35 or nore other active ingredients which can be
used therapeutically or prophylactically such as an
HMG CoA reductase inhibitor, a chol esterol uptake
inhibitor, a 12 cholesterol synthesis inhibitor or a
y and R APP secretase inhibitor. Wien the biliary
acid reuptake inhibitors are used, the doses may vary
Wi ¢tind he br el | synitlsesinl holbidtod de set aacc@r &by t o

th§e<ﬁ§é’§£§‘etﬂ1 empg?.t ed. This depends, for exanple,

on the conpound used or on the nature and the

severity of Wirh dikedseliarpeacidaraebtainl iHetngrors are
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5pr}§$h lactic treatment_is used. 10 In the case of an
or
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ehavj or, e hecessar 0 admi ni st er e
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car rci?%%i%uc?o%)en he ol I%W%Sé]'n%n%%rq Pgl)m%(}ﬁ)%'r i ment al
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20 different doses in increasing or decreasing amounts.
Tests in viveo of the product A on the
production of the amylcoid peptide in a transgenic mouse
model were carried out in the following manner:
a) Experimental test 1 (figure 1)
25 - Treatment of the animals
The product A in powdered form was mixed at
the dose of 0.01% (weight/weight) with standard feed in
powdered form.
Transgenic mice Tg53 {overexpressing the
30 human APP transgene carrying the “Swedish” and “London”
mutations, (2002 Wirths, et al. (2002). Brain Pathol.
12, 275-286), B-10 week old females, were treated for 3
weeks. The mice were housed in an individual cage with
drink being available ad libitum. Every day, 6 grams of
35 powdered food (supplemented or otherwise with product
A) were distributed in each cage. Two groups ¢f 11 to

12 animals (control regimen or regimen supplemented



12, 275-286), 8-10 week old females, were treated for

3 weeks. The mce were housed in an individual cage
with drink being available ad libitum Every day, 6
grans of 35 powdered food (suppl enmented or otherw se
with product A) were distributed in each cage. Two
groups of 11 to 12 animals (r®ntrol reginen or

regi men supplenented 13 with product A) were used. At
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bei,ng1byrBAE! ¥nkilLed, the brain of the nmouse was
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15- ssdy bDfathbomnyhdidapeptdded byt t held fGrrunoel ect r o-
chenol um nes C e ragion. o
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deﬁﬁ@ﬂ@@ﬁﬂobﬂdénﬂFﬂ@@ie@éﬁ@@ﬁ@ﬁ@fﬂ@ﬁﬁeSE@DP@wéaaﬁﬁ et
al . (1994). -8 otechnol ooy, (N 12 (2),, 1931 198 ,ysi o

20 (Bandelin Electronique Sonorex Super RK 102K - Germany)
in order to sclubilize all the AR peptide forms {total
fraction).

- Assay of the amyloid peptide by the immunocelectro-
chemoluminescence method.

25 The concentration of the AP peptide in the
soluble or soluble and insoluble brain fractions from
the transgenic mice was determined by
immunoelectrochemcluminescence (Yang et al. (1994).
Biotechnology (NY) 12 (2), 193-1924) using 2 mouse

30 monoclonal antibodies anti-AP peptide (4G8 and 6E10)
and the reader Origen M8 analyzer (IGEN Europe Inc.
Oxford) following a protocol modified according to
Khorkova et al. (J. Neurosci. Methods 82, 159-166
(1998)).

35 The monoclonal antibody 4G8 (Senetek PLC),
which recognizes the epitope residues 17-24 of the AB
peptide, is ruthenylated by means of the ester TAG-NHS



30 nonocl onal antibodies anti-Ali peptide (43 and
6E10) and the reader Origen M8 anal yzer (I CGEN Europe
Inc. Oxford) following a protocol nodified according
to Khorkova et al. (J. Neurosci. Methods 82, 159-166
(1998)). 35 The nonocl onal anti body 4G (Senetek PLC),
whi ch recogni zes the epitope r£sidues 17-24 of the Ap
peptide, is ruthenylated by neans of the ester TAG NHS
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i's brought to 0.3M 10 beforehand by dilution for the
assay of the AR peptide. A range of synthetic AR
peptiden (Bagfien) Fsruskd totatafrdcatenpache guanidine
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nan gl‘ am per Initia ere I Ssue.
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product” A callgﬁ BAﬁf in f| gur e é& showed Secreasé)

i nCat HRT 2T bR G %R’/%Flf&?n‘éolﬂb‘? (EEReit ‘?djeeYﬁl 189
zocialéuﬂéte@. 71 nghggpimtpssue ¢N=1h)t LoOIPaE £ghwi & h
18. 85 O ng/g of tissue (n=12), unpaired t test, p
= 050 %@T % %?asna chol esterol |evel was, for its
15paftReam$b reduced by 14% [regi men suppl enented with

25 product Ab@% gPedOtgzthQ g@%&%ﬁ# fg%ﬁﬁé% § edthe

with the control reginen grou
( nEg@jmen uﬁ%ﬂ@ﬂemt%s‘tll*@h@m@mt (Begreirpure- 235 mf
Expesdnent &l c4 €8d NOARZ {f | @S 21 ANghSded a decrease in
the cerebral level of soluble AP peptide of 18%
20 [15.45 £ 0.71 ng/g of tissue (n=11) compared with
18.85 + 0.96 ng/g of tissue (n=12), unpaired t test,
p = 0.06103].
The plasma cholesterol level was, for its
part, also reduced by 14% [regimen supplemented with
25 product A group: 0.62 * 0.030 g/1 (n=11) compared with
the control regimen group: 0.72 + 0.023 g/l {(n=12);
unpaired t test p=0.0154] (see figure 1)
b) Experimental test No. 2 (figures 2 and 3)
In an experiment using 15.5-week old female
30 transgenic mice at the end of the treatment and
therefore with higher AR levels due to age, compared
with the control regime group, the regime group
supplemented with product A (0.01%, called BARI in
figures 2 to 4) showed an even more pronounced
35 reduction in the cerebral level of soluble AR peptide,
of 40% [24.5 * 1.2 ng/g of tissue (n=8) compared with
40.8 £ 2.5 ng/g of tissue (n=7), unpaired t test,
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In an experinment using 15.5-week old female 30
transgenic mce at the end of the treatnent and
therefore with higher AP levels due to age, conpared
with the control- regime group, the regi ne group
suppl enmented with product A (0.01% called BAR in
figures 2 to 4) showed an evepsnore pronounced 35
reduction in the cerebral |evel of soluble Ap peptide,
of p48%0[. 24031 1£f2gnglty. oThéissuebta;SLecempabedtmt&h
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Pstasais 1 310 iR hR LA ar BB EP Bgt bt e
pepeindeane3ofi aghudoagethéosobubFether A8 aadtifle) are for
me e a e tid r

%H%ﬁ p%&t gQ%% gtfe88£ g I Re 4@@6F g pdey @ gg/g of

or elr re
T4 Secs pr§§u@o<nﬁasycyicuhﬁaraa4 Lk 3B4dmak0. of nii goue

of (h=g3Yeun QIZbd un9éstedpt t@Sb01p (18017} . (thos
Thi s on_th ooI ﬁi ? total forns of AP

|se FeCtnﬁBrFEﬁCBOPé ?rESF opRSpafi eht §3 of
SuﬁﬁpbmmgnbﬁoﬁbélzhelﬁEéaSmdhﬁeaSepaﬁﬂeth hayeeveny from
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asma eve
10|t@ggﬁege@adeaﬁbyemsiﬁﬁreguﬁengieuplsqppsenented with

product A: 02£0,1,0,03 Qﬁé &Ta§%aceﬂgﬁ%§ge §h1Lher was

control reginme group: O. g/ n=7/ unpai r ed
151t seédt reguseq, b@siﬁ_cirsgb@?uﬁﬁﬁva|Svégiemsnt%d with

(fpguaac&)AUndenotheosaBEgﬁxpeﬁhgﬁnbahpgeeal&iQHSthéhe

treatnen& W th various dgsgg of p 8du9i vealed 4

t hGPP P LWEEIPBEsPBEPEPE oV r Bdutel ué 1874t ¢ %t ynpaire
15f act oesaf 20=10000R2] dose of product A (that is a

suppl g ith. 0199 while

re? |§gﬁgkﬁﬁgﬁt%?ec?gg theéL&?%%HQ%n&(%e cerebra

| evel s of t oUadeA( Bhpepaindecxpenimedtat heohdyeiensf the

tOE%EaéBew%rﬁlEﬁd98§§oQ¥ ddetops BrQQQ&%ﬁﬂfr@%QQPQ& fhat
[85.4 4.1 ng tissue (n=8) 25 conpared wth t

coﬁFrHﬁSgpaﬁﬁlgéelég fedygce \y/ §ookt %ﬁ§§ﬁea(ﬁaqéyr “of
20unpabr edet dbest o fPpFouOd] n byh20% E0h supplement for the

regime with 0.0001%) while retaining the effect of
reduction on the cerebral levels of total AR peptide.
Indeed, the levels of total AR were reduced by 21% for
0.0001% of product A [85.4 + 4.1 ng/g of tissue (n=8)
25 compared with the control group at 108.1 * 8.5 ng/g of
tissue (n=10), unpalred t test, p = 0.04], by 20% for
0.001% of product A [86.5 * 5.9 ng/g of tissue (n=10),
p = 0.050] and by 16% for 0.01% of product A
[90.5 £ 6.9 ng/g of tissue (n=10), p = 0.123, ns]
30 (fig. 4).



0.001% of product A [86.5 5.9 ng/g of tissue (n=10),

p = 0.050] and by 16% for 0.01% of product A [90.5

6.9 ng/g of tissue (n=10), p = 0.123, ns] 30 (fig.

4). WD 2004/ 062652 PCT/ FR2003/ 003654 16 CLAIMS 1

The application of conmpounds which are biliary acid

r ewpt 2abesi/olgblsbors for the preparation dder@r2003/003654
medi canent which nmakes it posggble to prevent or 5

treat Al zheinmer's disease. 2. The application as

claimed in claim1, mherei@mﬁﬁ@sbiliary acid reupt ake

i nhibitors are co ounds of 7formnula ( RgRSN S
\ (-~ (1A RE- NHZERRPPIHCRRIGR 2h ‘F&mﬁ’%‘ﬁ?%%e‘fﬁjsm are

mebhyhiaret Bylid péopyhk@r 1hhwhtor82fa§ept1ee‘em§pé-ka&bn of
NH% mgglca gg% %ﬁlgh ake 1£Spo ?bfea{o ent or

di sacchari tr'isaccharta 15 guadr? sht ETHART R

or adlicealk, Aéahdlmadfsaﬁlbeaag unsubstltuted or nono-
polysubstltu ed rpr g:.Su

pol ysubst 1 be d vaﬂr{u@ gwggtl&g 28 eisﬁhee& 9 Q%fm 1,
et Hi)?reﬁjao%iﬁp Bﬂlbafyl aczé zeP@tiﬂb,ecMh{@t@%)am kyI

( CeOnpo(16asCE8) rakkihaNera) ¢C=O .- (Co-C16) -al kyl -
(C:C»,-(CI}C]6)-aIkyI-(C:C»-; or a coval ent bond; n
is Oor 1; mis 0 or 1; 25 and their pharmaceutically
accept abl e addition é@gt O 3. The application as

claimed in claim1 or wherein the biliary acid

r eupt ake i nhi bi tor he R1
IA
R,RN (18]

R2
l NH-Z-R,
10
in which

R' represents methyl, ethyl, propyl or butyl;
R? represents H, OH, NH;, or NH-(C;-Cg¢lalkyl:
R® is a saccharide, disaccharide, trisaccharide or

15 qguadrisaccharide radical, said radical being
unsubstituted or mono~ or polysubstituted with a group
for protecting sugars;
R* is methyl, ethyl, propyl or butyl;
R’ is methyl, ethyl, propyl or butyl;

20 7z is (C=0),-(Co—Cig) —alkyl; (C=0),-(Co-Cyg)-alkyl-NH;
(C=0} = (Cg=Cig) —alkyl-0; (C=0),-(Cyp-Cig)—alkyl-(C=0)-; or
a covalent bond;
n is 0 or 1;
mis 0 or 1;

25 and their pharmaceutically acceptable addition salts.

3. The application as claimed in claim 1 or

2, wherein the biliary acid reuptake inhibitor is the

following cocmpound of formula (IA):



foll ow ng compound of formula (1A): 17 (CH3)2N OH HO
OHOHQHH OH OH 4. The application as clained in
claiml1, wherein the biliary acid reuptake inhibitors
are conmpounds of formula (IB): RA N NH OH RL (IB)
R3ZNH N R2 I | in which R is a phenyl radical or a
heteroaryl group which is unsubstituted or
substituted with one to three independent radicals
chosen fromF, d, Br, |, -OH 10 -CF3\ ?EKE, - NHR9,
-NRORi ¢, -CHO, -CO2H, - OORRL1, -COR12, g~
-(C1-C6) - al kyl -0OH, -(C1-Co)-al kyl -
al kyl -CF3, - (C1-C6) -al kyl-No2, -
(C1- C6) - al kyl - NH2, -(Cl-CB)-@m&yh- AN
- (C1-C6) -al kyl - NRORi 0, - (CLl-CbJ-al kyl - GHOoH
-(C1-C6) - al kylpgO2dly - (C1- C6) - 15l kyk=602R11,
(il o (0 o Ealn B

0- (C1- C6) - " ; T eoyzal kyl - CF3,
-C>(C1-C16)-alkyI:—H iH-Gi(Cl-CB)-aIkyI-CN, -0-(C1-Co) -
al kyl - NH2, -0-(ClL- -al kyl - NHR9,

-0- (C1-C6) - al kyl - NROR10, -0-(C1-C6)-al kyl - CHO,

- O (C1-C6) - Nt S3H, Th&S2a1iibBi ca 3 ¢ClaL0claimed in claim 1,

- - - - al kyl phenyl -(Cl- ~al kylthio or
S (i e (DA g KL BNkl TR G LAY v

t ocepewhds i et eormiid O6HR) or nore fluorine atons and
it being possible for the phenyl or pyridyl groups to

, - (CL- CB) -
Kal kyl - CN,

be nonosubstituted with hyl , met hoxy or hal ogen; 18
R2 represents H OH g ;] - OMe, -CHO or - NHZ;
L
N NH OH
(IB)
R,ZNH R1
=
ro—- ||
SN

in which R! is a phenyl radical or a hetercaryl group
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15

20

which is unsubstituted or substituted with one to three
independent radicals chosen from F, Cl, Br, I, -O0OH,
-CF3, -NO;, -NHR?, -NR°R'®, ~-CHO, ~-CO;H, -CO;R', -COR'?,
- (C1-C4) —alkyl-0OH, -(C;-Cg)-alkyl-OH-phenyl, =(C;~Cg)-
alkyl-CFs, -(C1-Cg)-alkyl-NO,, -(Cy~Ce)-alkyl-CN,

'~ (C1-Cg) ~alkyl-NH,, -(C;~Cg)-alkyl-NHR®, - (C:-C4)-alkyl-

NR°R', -(C;-Cg)-alkyl-CHO, -(C;-Cg)-alkyl-COzH, = (C1~Cg)-
alkyl-COR', -(C3-Cg)-alkyl-COR', -0-(C3-Cg)-alkyl-OH,
—0-(C1-Cg) ~alkyl (-OH) -phenyl, -0-(Cy1-C¢)-alkyl-CFj,
-0-{C1~-Cp) ~alkyl-NO;, -0-(Ci-Cg)-alkyl-CN, -0-(Cy-Cg)-
alkyl-NHp, ~0O-(Ci1~Cg)-alkyl-NHR®, -0-{C;-Cq)-alkyl-NR’R'?,
-0-(C1—Cg)~alkyl-CHO, -0-(C1-Cg)-N-S3H, -5,-CH;, -0-(C;-
C¢)—alkyl-0—-(C1=Cq) -alkylphenyl, -(C1-Cg)-zlkylthio or
pyridyl, it being possible for said alkyl derivatives
to be substituted with one or more fluorine atoms and
it being possible for the phenyl or pyridyl groups to

be monosubstituted with methyl, methoxy or halogen;



R3 is a saccharide, disaccharide, trisaccharide or
guadri sacchari de residue, said radical being
unsubstituted or nono- or polysubstituted with a group
5 for protecting sugars, HO SO2- or (HO2-PO; R4 is
H, nmethyl, F or -Owve; RO to R12 represent,

i ndependently of each other, t$or -(Cl-C8)-alkyl; Z
represents a coval ent bond or a group -NH (Co-C36)- 10
al Ry | ze@@gserly G- C85) -dlHepH, CS0Me; ( ECHM or —NHy;

( Cgz ) am

Fgmqrisg aa%%yérheaséll Ue, dlsaékb%%gnrg%u Hder st S%%(fqﬁ%ltoae id
anivedatsaceksride besidian poldcradiesl dereimay be

NMORRs Rk + POk ysabst i hasd of‘%@lﬁ@h@%%f%hted with a group
aC| d-protecting group, and theit 15 phar maceutl cally

Sactept BB e At | %‘ﬁg%%\?t sHOBSOmh@TapfidleatPon as
clat ned H,n red@iym, 1 Eoror4 -omderein the biliary acid

S DA LIS PR e, v

O+ (CNR5-61kYhe application as clainmed in any one of

cl @i i a
i nﬁl g%%erés,&gfssé %géﬁéf?%{rlﬁwb%&p ar ng%g]f}%c;% (€o-Cae) -
L0complgl 15Ons vt €Potan) bl kihi &P st et &0 braldoy 380 adkyl-

Thecappl,i Gat 'a@r[lrﬁﬁ aQJ:L%i 'E%%l'cﬂlec' a3 r&l%mlﬁ@%{cel'd” rtéheldue,
phar ceutl cal osition ch can be  adninjstered

orJa*F chbwa?%%r% WOtfe@tt%as% HLRF 26t Ei BeFLAeE dOT

r edipdradago | ad dbi rw&m@ mé_ﬂﬂeb@ﬂ@cbm@-atcbﬂrpéﬁyﬁlﬁiﬁ$ﬂfﬂut@d
an n n one.,or. npre
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15 onenaymanee et 1 cobbpundsephoska dddnt HMG Golk s educt ase

'nh'b't§ys’ The application as claimed in claim 1 or 4,
wherein the biliary acid reuptake inhibitor is the

following compound of formula (IB):

20
OH OH
HO\/'\/E\/
OH OH
25
6. The application as claimed in any one of

claims 1 to 5, wherein the biliary acid reuptake
inhibitors are in the form of pharmaceutical
compositions which can be administered orally.

30 i 7. The application as claimed in claim 6,
wherein the pharmaceutical composition which can be
administered orally contains from 0.02 to 50 mg of
biliary acid reuptake inhibitors.

8. The application as defined in any one of

35 claims 1 to 7, wherein one or more biliary acid
reuptake inhibitors are combined with one or more

compounds chosen from HMG-CoA reductase inhibitors,



19 chol esterol uptake inhibitors, chol estero
synthesis inhibitors or y and (3 APP secretase
inhibitors. 9. The application as clained in claim8,
in an adm nistration of the various active ingredients
5 simultaneously, separately or spaced out over tine.
10. The application of the conmpounds which reduce the
pl asma chol esterol levels without the need to be
absbrbedtencl hepbeldy ahhébitbesy ohalestadolnsgbtiaeson

fo&nhgﬁl%%@%?t Oh@fp apEdl e]'Q,ﬁ’}ﬁ hcc!?s!‘es 't

possi eto prev nt or treat znei msr S sease 11.
A et hod for2the pheveRplbaabionreat geaimedfin claim 8,

AI1Hehﬂe&dﬁlﬂh§€§§§159ro§ PRLi @Rt i8Lsr h8KiQk ingredients
eveIoE ggthlfy I sease or_in the course of devel opi ng
c

155t HB1EpEEEE oﬁﬁPPEPE@thﬁraﬁﬁ?ﬁ?gtPHFlBﬁert51¥ﬁrs
patient, of an. ef@ﬁétapplih@ta@ﬁubECtnaaﬁbmpyuﬂﬁsawhlch

co und ving._a hy ste emc activit d not
noRBRHEE: RBY! RPaSrALlRRhsERtEl CHREpFoopapHobY BRY Rela
athnbstahspohedzmnlzheThedmeaﬁbdrfbheiheOpaévent|on
0radﬁ5§§£€?9£18£ f%%hﬁhge éﬁgkéﬁﬁéﬁ 8% QGEéHEQahQnt

cl 1, wherein
10hywbéﬁ6|@@k@ﬁo#énpessa@ievt@ypaﬁaeﬁﬁtO§eﬁé@@5tﬁhgh@hm@r s

thgibegdyeis a biliary acid reuptake inhibitor. 25 13.

The nmet hod for the greventlon or treatnent of

Al zhei mer' s di-seaSe™asnagf fABEITRA RFEVART19T Ghelkpatment

t hefbhl tneymael d ﬁ&ue&akefoﬂhabpabtsnaret thegeof

def,ined in any, ope claing 2 tp, 5. 14. The t ho .

&eyﬁeoﬁrege ?%%nd%?eﬁﬁetrea nen?eo?oifzﬁeOfngegeFOplng

15du§b@sélasadef|ne@prmschauhhazadmlnlstr&heoe»ntohehis

b'ﬁé§£¥n90'fosﬂpéékéctQOébtﬁgfé éﬁEECaQHth§E9VSP in

conbi nation with one or nore CO oun osen from an
HVEPTBRUREdleY 488 AnRYBPEbpleatenslesierartypihkeand not

lnbébét@étlﬂgcbﬁtgstﬁéOboéynéhﬁétsth§§rlBbabltOf or a
y agmlé @P§t§gcretase i nhi bi tor.
20 12. The method for the prevention or
treatment of Alzheimer’s disease as defined in claim
11, wherein the compound having a hypocholesterolemic
activity and not penetrating into the body is a biliary
acid reuptake inhibitor.
25 13. The method for the prevention or
treatment of Alzheimer’s disease as defined in claim
12, wherein the biliary acid reuptake inhibitors are
those defined in any one of claims 2 to 5.
14. The method for the prevention or
.30 treatment of Alzheimer’s disease as defined in claim 12
or 13, wherein the biliary acid reuptake inhibitors are
administered in combination with one or more compounds
chosen from an HMG-CoA reductase inhibitor, a
cholesterol uptake inhibitor, a cholesterol synthesis

35 inhibitor or a y and P APP secretase inhibitor.



