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WD 2005/ 073226 PCT/ FR2005/ 000032 Acyl ami not hi azol e

derivatives, preparation nethod thereof and use of

same in therapeutics The present invention relates to

acyl am not hi azol e derivatives and to their preparation

5 and their therapeutic use. Conpounds derived fr9

Y| 2R 220l e, described in documeRtS/pp005/000032

03/ 014095 A, WD 2004/009565 A and WO 2004/ 033439 A,

whi ch aae |nh|b|tors of fornatlon of the
| B : Z A f = MR =

i nhi bi t or & 3- Ad)

eptide. The co 'o nd the nve t i t ‘f t hi
glﬁ\ A firstPeuB %%?n%fl?ﬁﬁnﬁ?gge%?f %ven??okslg IS

EPERTESo RRLAERON P i RCHE R F%%a%%n
&ﬁ%%egﬁgifotﬁé%gﬁéuelgl g cal kyl optionally substltuted

rée substituents chosen from a

hal ogen, Cé&béuﬂ@éoagkb¥éd Arbmdse¥yhmifothibzole,
al koxy, a Cl1_6 thioalkyl, a thiophene or a phenyl; or

33371 5¥8! 0al k¥bumeat Ehivopbepelsasbenzowbi pphepepoass A
pyridyl, a furyl or a phenyl; the said phenyl groups
b@m@gw0p2®@mabby439 A, which are inhibitors of formation
of the P-amyloid (PB-RA4) peptide, are already known.

There is still a need to find and develop
products that are inhibitors of the formation of the
B-amyloid (B-A4) peptide. The compounds of the
invention satisfy this aim.

A first subject of the present invention is

compounds corresponding to the general formula (I):

R
RZR,2 y 0 N 4
P
ﬁ S Rg
0 R,

U
in which
R; represents:
either a Ci.s alkyl optionally substituted with one to
three substituents chosen from a halogen, a
trifluoromethyl, a hydroxyl, a Ci.s alkoxy, a Ci
thiocalkyl, a thiophene or a phenyl; or a Cs.7 cycloalkyl,
a thiophene, a benzothiophene, a pyridyl, a furyl or a

phenyl; the said phenyl groups being opticnally
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2 substituted with one to three substituents chosen
from a halogen atom a Cl1_6 alkyl, a Cl1 6 al koxy, a
hydroxyl, a nethyl enedi oxy, a phenoxy, a benzyl oxy or
atrifluoromethyl; 5 R2 and R 2 represent,

I ndependently of each other, a hydrogen atom a

hal ogen atom a hydroxyl, a €1 _3 al koxy, a 1l _3

al kyl, a C3_, cycloalkyl, an 0-C (0) -Cl1_6 al kyl

group, or R2 and R 2 together form an_ oxo

roup; R3
opresEnteed Wydh GoeR 8O ORITAS CIUBS & KYFRBRL T BRAFTy S rOm
10 substituted with a hydraoxyl, a Cl cycl qal _kyi a
Gl IplegamxgtoBned o?l-@tal’;é?y%o’f ?flaﬁ&i%@)%épﬁeégﬁffg%l’ 2

group Z A (Z) and one or_ other, of nd_R5_represents
am%?%x&ﬁn%éﬂ%%¥(>6 ?n?§Yep?e§%%%§%3 i%§|% bond or a
Y {gpresents a single bond, an oxygen or

;E¥b%h$é§$£%¥h% Cl_4 al kylene group or -N(W-, the
-Cl.4 | | - . i i | R d a
ey SREeOLauD {PEkRa-oRtkanady csheichilrs

hy dr 6X or al koxy group; Wrepresents
& h en RLPRheA Siom, ahkMidrepilonal by ; alkoxy,
S%%@?%?%?e%gaﬁghga phgﬁil, o? a phegyl; A and B3

r £PFES ety Ndependeridiyafkyagcurotcher (0)a ;1 hy dibgén or
hglgbgn aﬁgn] aﬂﬁygrgtil, Cf%é al kyl, C1-3 25 al koxy,
t&+ELYOr @FeRNYRd tH 1 f ltdefeaieirh dogroran @xCHRZ BIRGr oup;
on condition that if Y is a single bond or an oxygen
aRprrantkddnthen grodpoden satodmi he €y pe kylZ)ontHaniaa 1
ot her than a hydrogen atom 5 X represents_an, oxygen
atonsoitatsdl phth at bHArREYLepPeSent SYaleal ey bl Rbxy, C1-3
hydr oxyl or -NR7R8 group;

alkoxy;

one or other of R, and Rs represents a group 2
A
B
(Z)
Y
-~
G

and one or other of R, and Rs represents a group
-C(X)Rs;

G represents a gingle bond or a -CH;- group;

Y represents a single bond, an oxygen or sulphur atom,
a Ci4 alkylene group ©or -N(W) -, the -C;.4 alkylene- group
being optionally substituted with a hydroxyl or Ci-3
alkoxy group;

W represents either a hydrogen atom, a Ci-3 alkyl
optionally substituted with a phenyl, or a phenyl;

2 and B represent, independently of each other, a
hydrogen or halogen atom, a hydroxyl, Ci.z alkyl, Ci.s

alkoxy, trifluoromethyl, trifluocromethoxy or -0-CHF:
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the Cl1_6 al koxy group being optionally substituted
with a phenyl; R7 and R8 represent, independently of
each other: 10 either a hydrogen atom or a Cl1_6 alkyl
group optionally substituted with a C3_7 cycl oal kyl,
a C3_7 cycloal kenyl, a Cl.3_al koxy, a phenyl, a

nmor phol i nyl or a pyridyl; or3a C3_7 cycloalkyl, C-6
al koxy or phenyl group; the said C3_7 cycloal kyl and
phenyl groups being optionally 15 substituted wiih e
LW PBUPEhbs ?%ﬁ1b£ %af%g%nsé?%%? §Oﬂ§%%5x§ﬁ

. a Cl d a Cl 3, alk : R7
A F PR alBa7  hat Sheale ThRR form

3 _al k)
SRR HOR TR B
an aziridine, Ag e, pyrrolidine, piperidine, 20
nmor phol i ne or b4 peri dinegBing. Anong the
: for {1), a first(XHubgroup of
conmpounds consi sts of % hppunds  for which RL
represents a Cl.6 al kyl phenyl. optional |y
substituted with one to threé hal@gen atons. 25 Anong
t he conpounds of general fornmula (1), a 4 second
aE@QﬁQMDiQfoeﬂgpoﬁﬂgﬁ 50Rsisb§eAf atbA; conpounds for
ich R2 and R 2 represent, independently of each
of hegprasbyds oganoaygehoaamhydr axglhlpbnrRatamd R 2
toget%er forman oxo group. 5 Anong the conpounds of
genefadrdormng a (4. alkady r drsdibgprouponf-ipodREsP /
consi sts of the conpounds for which R3 represents a,
alhé @l kyhlkdnpngrone behpounnsienagéreFubsEsEHErd with
('), a fourth subgroup of conmpounds consists of the
conpbends; 10 for which: one or other of R4 and R5
represents a group Z A (2) or ot her é@hé%q and

and oqe £
R 15t dve AEPTE S§FGup 1nAE WLy eac

either a hydrogen atom; or a C;s alkyl group optionally

substituted with a Cz.7 cycloalkyl, a Ci cycloalkenyl, a
C,.; alkoxy, a phenyl, a morpholinyl or a pyridyl; or a
Ciy.7 cycloalkyl, C;.¢ alkoxy or phenyl group; the said Ci_y
cycloalkyl and phenyl groups being optionally
substituted with one or two groups chosen from a
halogen atom, a hydroxyl group, a Ci.a alkyl and a Ci_3
alkoxy group; or

R, and Rg, with the nitrogen atom that bears them, form
an aziridine, azetidine, pyrrolidine, piperidine,

morpholine or benzopiperidine ring.

V)]

Among the compounds of general formula (1),
first subgroup of compounds consists of the compounds
for which R, represents a Ci.s alkyl or a phenyl

optionally substituted with one to three halogen atoms.

Among the compounds of general formula (I), a
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15 G represents a single bond; Y represents a single
bond, an oxygen or sul phur atom or a Cl.4 alkyl ene
group, nore particularly nethylene; A and B
represent, independently of each other, a hydrogen
atom a halogen atom nore particularly 20 fluorine,
or a trifluoronethyl or trif?uoronethoxy group; on
condition that if Y is a single bond or an oxygen

atomand if the group Z is gf t he type 5f(ﬁﬁ t hen A:E§S
091G hEHP ST PRI r O e PO DRI ?%ﬁ%%‘gﬁt% an oxygent
_ | ph t 5 R6 . t 6 al
r e R B dulaf PR SREC nocBP A SN0y, ThY
ds f whi ch B ,
R R OR aham e ot AR o B o

%%E%%%%§§t érﬁoggogggsg Que, forma fifth subgroup.

€ compounds™ o eneral formula (1) and of

the above spybgroupse @oﬁbéﬁﬁdéusgrﬁéﬂeﬁél coPpAUAdSI), a
consi sts of the conpounds for which: Rl represents a

n Ar@l &b r@ﬁ%fﬁfa@bMp@ﬁnﬁ§0@®ﬁ§ybt9roﬁ ther totipbyhds
or a phenj? substituted with two fluorine 15 atonmns;

afsh oh £2n repregerdsserac hyadrageraldtyom or a hydroxyl and
R 2 represents a hydrogen atom and/or R3 represents

a Cl_4 al kyhmopg etlee abbypaundshgf, genayaloforpudpyl(i) ., 2
and/or 20 X represents an oxygen atom In the context

of owhieh prelsaneup neEnePoReURAE cPBFEBHE ngL deRe nFeTBRYNAS
apply: - C&¢_Z in which t and z may take the val ues

f¥om 1hiely, a carbon-based chain which may contain
fromt to z REPLACEMENT SHEET (RUL 2%) 6_carhon
20T f OF NEX ANl B CNB T ARG Dased SHEAK

g,

and one or other of Ry, and Rs represents a group -
C(X)Rg;

G represents a single bond;

Y represents a single bond, an oxygen or sulphur atom,
or a C;.4 alkylene group, more particularly methylene;
A and B represent, independently of each other, a
hydrogen atom, a halogen atom, more particularly
fluorine, or a trifluocromethyl or trifluoromethoxy

group; on condition that if Y is a single bond or an

oxygen atom and if the group Z is of the type
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whi ch may contain from1 to 3 carbon atons, C3_6 a
carbon-based chain which nay contain from3 to 6

carbon atons, etc.; 5 - alkyl, a saturated, |inear or
branched aliphatic group; for exanple, a Cl_6 al kyl
group represents a |inear or branched carbon-based
chain of 1 to 6 carbon atong, nore particularly a
nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, 10 etc., preferably a nethyl,

et hyl, propyl or isqpropyl; - alkylene, a saturated,
i near or branghé al ent al kyl group, for exanple
a Cl-3-al kyl ene droup repres

ts a linear or branched
1to 3 car at ons,

e, ethylenet@)‘I

i sopropyl ene or propyl ene cl oal kyl, a cyclic

al kyl group, for exanple a gcloalkyl represents

a cyclic carbon-based chain of 3 to 7 carbon atons,

MDf,Er P ﬁfigcakﬁékytﬁaﬁygl HQ&QB?_{;En ¥l obut yl
cyclopentyl, cycl ohexyl or cycl oheptyl 20 preferably

aXC¥é#99§@ﬁVE oh eyMghenexybin DrCMCEQabKQEybtoa nmono-
yunsaturated cyclic alkyl group, for exanple a
C§@7réplﬁémi&@ra/lclgg ckdepresent s maraopart beularly a
pol yunsat urated cyclic carbon-based chain of 3 to 7

at

caebboxat opsannetkopgiti cul arly a cycl opropenyl, 25
cycl obut enyl, cycl opent enyl, éclohexenyl or
cycl ohept enyhe preperaBbyfarcyslispedt eflyl Wor X, Y. Z, Ri,

REPLACEMENT SHEET (RULE 26) 7_cycl ohexeny] ; h
t Rt odt leyl RsanRs- aﬁ‘slqungrBUpa% *aliﬁenj‘sa dé*'a{c’(ltﬂ'erﬂeld~l the

linear or branched aliphatic ch y
-@UEER9PP§rBEpCSERPHPﬁgn@ V&at P§We8 %lggﬁi58§?r8Pp'
branched ol LUaL! EuehaL el 9o0.RLe 2chon! 1y
tgggtggrtggra 8Ge°é8b828HBs,tQesgkeﬂpsﬁﬂngup of
compounds consists of the compounds for which:

R, represents a C;., alkyl, preferably an isopropyl or a
tert-butyl, or a phenyl substituted with two fluorine
atoms; and/or

R, represents a hydrogen atom or a hydroxyl and R’>
represents a hydrogen atom; and/or

R; represents a C;4 alkyl, preferably a methyl, ethyl or
propyl; and/or

X represents an oxXygen atom.

In the context of the present invention, the

following definitions apply:

- C¢., in which t and z may take the values from 1 to 7,

a carbon-based chain which may contain from t to z

REPLACEMENT SHEET (RULE 26)
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that: RR R = X 10 and - in the group Z, the aromatic
group is such that one of the carbon atons of the
aromatic ring may be replaced with a nitrogen atomin
the position in which there is no substituent A or B
15 The conpounds of general fornmula (1) nmay conprise
one or nore asymmetric carbofis. They may thus exi st
in the formof enantioners or diastereoisoners. These
enanti oners and _di ast ereoi soners, and al so nixtHres

t pRYROR, 2FABPudfAG PREBRLE fixt 8r 88TPPBrRAFERL C236 7 0f
the i nvention. Wen_t he carbon bearing FZ and R 2
A¥E-ER RS CaRBONIDEEPTNG F8 Ar 63AGHNREPTE, Che &

PEFE G CHRRG. Barbon BAGP| RGY RBCRAA R 5FPE dy Cpaf ChEbon
R%ELACEwﬁgg SHEET (RULE 26) 8 configuration and/or
t

83 bon béaring R3 is of (S) configuration. The

CQnQ?Hg?§O$fSEQQQH£Qd§!iiH@XreéksBrBHchaﬁ_a_Qbﬂthc

bases acid-addifion salts. Such addition

sglbspf orm-paLtmBliet e bnyentikon. gFheperspkbseate a
advan?ageously prepared with pharmaceutically

atceptabbe BehfshchutatbensbBhitsdothaohhef usebubk carbon
acids, for exanple for the purification or isolation
ofitbdhe, caspeupdstotul erirul a @kkhyval sethygim poopait of
the invention. The conpounds of general formula (1)
magobeopih, t hetFbr miebbhypi at escobusylvatest-pusylin
the form of associations or conbinations with one or
nere. vapeefenaberubenebhyh t REBYS ol PERPY LSRENIRYHEIPES i

and solvates 15 also formpart of the inventi.on.
- alkylene, a saturated, lgnear or Eranchea divalent

alkyl group, for example a Ci;.;-alkylene group
represents a linear or branched divalent carbon-based
chain of 1 to 3 carbon atoms, more particularly a
methylene, ethylene, isopropylene or propylene;

- cycloalkyl, a cyclic alkyl group, for example a

Ci.7 cycloalkyl repregents a cyclic carbon-based chain of
3 to 7 carbon atoms, more particularly a cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl,
preferably a cyclopentyl or cyclohexyl;

- cycloalkenyl, a mono- or polyunsaturated cyclic alkyl
group, for example a C;.; cycloalkenyl group represents
a mono- or polyunsaturated cyclic carbon-based chain of
3 to 7 carbon atoms, more particularly a cyclopropenyl,
cyclobutenyl, cyclopentenyl, cyclohexenyl or

cycloheptenyl, preferably a cyclopentenyl or

REPLACEMENT SHEET (RULE 26)
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A second subject of the present invention is

processes for preparing the conpounds of formula (1).
Thus, these conpounds may be prepared via processes,
illustrated in the schenes that follow, the 20
operating conditions of which are standard for those
skilled in the art. The ternV"protecting group" neans
a group that prevents the reactivity of a function or
position, during chem cal reaction that could affect
| EYCaAASPE ki ch restores the nol ecul e after cl eavage

di hods. K h Skilled_i h
artchezalyEs 8 SprDEELt Bhgud bHpsoanandr o SerEEn SHd
d tecti 9 t hods. ' pnt lia, i
PP DC8EE | Vb DrounGCrns LAPORRIE SyRthests, G eene e

| Ed, (Johp, o o
ot KO8 or . 'R MY Yeo ) et Spgint, KAt L BRE,

P5.; Hngtk rpodndsnof formulae (I11)
tgl?§%$lg? %gggéﬁggeaggﬁgggined fo? t he conpounds of

f orpyl 8géh) arufl essranethee, daf tALbir@Ael, Saspeeiinedor an
According to schene 1 bel ow, the compound of fornula
(1pdmay; be obtai ned by peptide coupling of the 10
2-am not hi azole of formula (I111) with the acyl am no

aci drpfarfidrinyl &ogeltheac domti R tooxee gnivg“ordiek g guch
those skilled in the art, for exanple in the presence
othéenzotri azol - 1-yl oxytri s(pyrrolidi no) phosphoni um

hexaf | uor ophosphate (PyBOP) or benzotriazol-1 15

yl oxytri s(di nmet hyl am norph@sphoni gim

hexaf | uor ophosphate (1 and hyl mor phol i ne or

N- et hyl nor phol i ne in anh irnert 3$ofvent such as

N, N- di met hyl f ormam de, acetonitrile or

di chl oronet hane, at a tenperature that can range from
Gxdt o room tenperature. 20 The conpound of fornul a

(11) may be obtained by peptide couplingot
conpAupHe Ofrbepmal atheVarowkt hot eoppot g
formula (V), in which Pg

is such that one of the carbon atoms of the aromatic
ring may be replaced with a nitrogen atom in the
position in which there is no substituent A or B.

The compounds of general formula (I) may
comprise one or more asymmetric carbons. They may thus
exist in the form of enantiomers or diastereocisomers.
These enantiomers and diastereocisomers, and also
mixtures therecf, including racemic mixtures, form part
of the invention. When the carbon bearing R; and R’;
and/or the carbon bearing R; are asymmetric, the
preferred compounds are those of general formula (I)

for which the carbon bearing R; and R’ is of (8)

REPLACEMENT SEEET (RULE 26)
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represents a protecting group, for exanple a benzyl,
according to nethods known to those skilled in the
art, 25 as described above. The conpound thus obtai ned
is then deprotected. In the case where the protection
is a 10 benzyl, the conpound is hydrogenated
beforehand in the presence gf palladi umon-charcoa

i n absol ute ethanol under an atnospheric pressure of

h 0 a tgegbyaqt RE COMPOU
o%gé ﬁufaQ% o gﬂﬁégggﬁgﬁeéﬁ£goiog? %g ?V) peptpgé
cggﬁfiggr5g15§2 HON NHOR3 (1) 5 Alternatlvely

t he conpound of fornmula (1) rmay be prepared accordi ng
to schene 2théceerngbiigdsooschemmulabél pwnatrhexésnponndhe
of formula (1) may be obtained by peptide coupling of

t hermcofpbasnds obrf of natad (¥initbh thétani Aecbf addition
formula 10 (VI), according to nethods known to those
skaltedfonm phetacf, therinmsnbher.in the presence of
hydr oxybenzotri azol e hydrate (HOBt) and_ 1-ethyl -3-(3-

di met hyl ani Bopeepsi}ear Bb4i aﬁva@tﬁga%éhyoPFeEaFEéAtflth

HC). 12 Schene_ 2 0 + g
pharmaceutically accepfable a01ds, but the salts of

other useful acids, for example for the purification or
isolation of the compounds of formula (I), also form
part of the inventiocn.

The compounds of general formula (I} may be
in the form of hydrates or solvates, i.e. in the form
of associations or combinations with one or more water
molecules or with a solvent. Such hydrates and solvates
also form part of the invention.

A second subject of the present invention is
processes for preparing the compounds of formula (I).

Thus, these compounds may be prepared via
processes, illustrated in the schemes that follow, the
operating conditions of which are standard for those
gkilled in the art.

The term “protecting group” means a group
that prevents the reactivity of a function or position,
during chemical reaction that could affect it, and
which restores the molecule after cleavage according to

methods known to those skilled in the art. Examples of

protecting groups and protection and deprotection
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H (1) 5 The conpound of formula (VI) may be obtai ned
by peptide coupling of the 2-am nothiazole of fornula
(I'11) with the protected am ne of formula (VIl) in

whi ch Pg represents a protecting group, for exanple an
N-tert-butoxycarbonyl (Boc), according to nethods
known 10 to those skilled in“the art, as described
above. The conpound thus obtained is then

deprotected. In the case 13 . where the protection js_a:
SACETHR GEbrOrEEt | oRiTe RbiTor IR Ly ALraTE JrobbsTin

hydrol ysis,. in_th ¢ - |
TR Sratiesis TERREn 0 aPhie Zsorsant oor apieY &
teifl t id,to give the 5 d of

S i) NeetEbkhounds of fernul a (1) i n which R2

and R 2 f e 2XPngs OYP ABypbeyobgai pedzbyr;, R,, R':,
oxi dati on 8¥H% %onpd%nd of formula (I) [ n"whi ch ﬁz or2

R2 FEPrasenks &, Bwdr @xylngeREPecodPEUREECHE Oformyl be
performed according 10 to the conditions known to

t hose ski kkedrin beeowrire hordexanpliefart hhéheompounds
Dess-Martin reagent. These conpounds may also be
obf af seduby diy echintespl angtbéradekendtacndisf speochfiiad-
(1V), in which R and R 2 together form an oxo group,
with an am hecofdingnupas¢Mene1s hetordi Aget soppgund of
conditions known to those skilled in _the art. The h
nEv¥oaka f 6F) prepabs ngosathReReby RePHsdar eoURLOE P Ehe
those skilled jn the_art._Th cggpoung o% fornyI%. o
(F1ainptprreplgact forpwieREILRE Vibrekeht Py aMCT 6
al koxy group, y ?f 20 obtai ned accordj 0
3a%%¢oaf gﬁﬁ%ﬂggB( ) gﬁg?régagogo con&gfggng kﬁSQﬁ”Eo
those skilled in the art, for example in the presence
of benzotriazol-l-yloxytris (pyrrolidino)phosphonium
hexafluorophosphate (PyBOP) or benzotriazol-1-
yloxytris (dimethylamineo) phosphonium hexafluorophosphate
(BOP) and N-ethylmorpholine or N-methylmorpholine in an
inert solvent such as N,N-dimethylformamide,
acetonitrile or dichloromethane, at a temperature that
can range from 0°C to room temperature.
The compound of formula {II) may be obtained

by peptide coupling of the compound of formula (IV)
with the protected acid of formula (V), in which Pg
represents a protecting group, for example a benzyl,

according to methods known to those skilled in the art,

as described above. The compound thus obtained is then

deprotected. In the case where the protection is a




According to schene 3, the fornmula NH2ZCSNH2 NH2. R6CH,
A N conpound of COR6 (I1l) may be obtained by reacting
an al dehyde 25 of fornmula (VIIl) in which R5 is as
defi ned above with 14 the nethyl di chl oroacet at e of
formula (I1X) in which R6 represents a Cl_6 al koxy
optional ly substituted withl¥ phenyl, and, for
exanpl e, sodi um net hoxi de or ethoxide, at 0C
according to an adaptatlon

f the ce ri.be
henaiaa B e st ]3@9@119%8 S2gpghsiinha Ere
BT TREOLR Qé’%jﬁf%ﬁjeﬁ ) adtikerehs bifz"an Oluget tebad
GTAASE o coronaiesi & shenputs, %?)hf}QSB%?e 2%%25%%%‘ of
;o nfaaé\}&ézmﬁcgb%@b%t%lﬁiﬁe OIE%/)S&% B, fB@mﬁ?Qr esenting

roxyl, drol ysis of the
above conpounds for which R6 represents a Cl1_6 al koxy
group optionally substituted wth a phenyl, according
to the conditions known to 15 those skilled in the
art. The conmpound of formula (I1l) in which RS =
-C(O-R6, R6 representing a Cl1_6 al koxy group, may be
obt ai ned according to schene 4 bel ow. Schenme 4 0 0
(XV) 20 COR6)2 CH (XVI) RRBr2, HHOR4 3 - < ~{ ~{
8
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NaH, THF, | I I I AO0O(XIV) (XIIl) OH/~) CD,
THF, o0 2) R6COCH2CO2K (XVvlia), Md 2, THE COR6 R4
According to schene 4, the conmpound of 15 fornul a
(1'1'1) may be obtained by brom nation of R keto ester
of formula (XI11), in which R6 represents a Cl1.6

al koxy optionally substituteéd with a phenyl, to give
t he conpound of fornmula (XI1), followed by a 5
reaction with thiourea, according to an adaptati on of
the process described by m&in et al. (J.C.S
Perkin 1, 1982, p. 159). The R-keto ester of fornula
(XI1'1) may be obtained by reacting a ketone of
formula RXI®Y with a 10 dial kyl carbonate of formula
(XVI) in Wjich R6 represbfts GC£Y. 6 al koxy optionally
substitut WP a  phenyl, laccording to an adaptation
of the Pprocess described b¥sL. Cronbie et al. (J.C.'S

Perkin Trans)l, 1987, p. 388). The R-keto ester of
formula (XII1) may 15 al so be obtained by reacting an
acid of formula ( activated with R
carbonyldiim@azaele (CDI) with a nalonate of mil a
(XVla) in whic %qeprc%sgnts a Cl.6 aM
optionally %FI U WFth a phenyl, H ordi 0 an
adapt ati on t heX prgcess descri bed, 20 for eXxanpl Bs

by D.W Brooks et al. *(Angew. Chem Int. Ed., 1979,
p. 72). The conpoumd of fo i n whi R5 =
-C(O-R6, R6 representing a h xyl, may be obt ai ned
by hydrolysis of the abovepap wanaks far which R6 25
represents a Cl.6 al koxy group,

Alternatively, the compound of formula (1)
may be prepared according to scheme 2.

According to scheme 2 below, the compound of
formula {(I) may be obtained by peptide coupling of the
compound of formula (IV) with the amine of formula
(VI), according to methods known to those gkilled in
the art, for instance in the presence of
hydroxybenzotriazole hydrate (HOBt) and l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (EDAC

HC1) .
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conditions known to those skilled in the art. 16 The
conpound of formula (I1l) in which R4 or R5
represents a group -C(O-NR7, R8 may be obtai ned
according to scheme 5. 5 Schenme 5 PgHN (XVI1) i 1)
pepti de coupling 5 or CO2H , R8 + H\ (XVIIl) N CO2H
or R4 R7 2) deprotection I R 5 or CONR7R8 CONR7R8
or R4 (Ill) According to schene 5, the conpound of
10 formula (I11) is obtained b epti de coupling of
the conpound of formul aﬂﬂﬂﬁil n which R5 or R4
represents a carboxylic group and Pg a protecting

group such as a Boc, with a corrpound of formula
(XVII1) in the presence, for exanpke, of HOBt an

(EDAC HO') The 15 conpound trsl ai nedPiEl hen
depr ot ected accordi ng cc\ di ti4ens &

those skilled in the a ound of for
(XVI1), in which Pg represent@la c, may be @bt ained
by protecting a conpound of 17 fornula (1) irawhich
R4 or R5 represents a grodﬂ C(O R6 nd R6 I%v 201 6
al koxy optionally substit %d with a phenyl t he
action of di-tert-butyl dlcarbonate i¥n anhydr ous
tetrahydrofuran in the 5 presence o

di met hyl ariRopyri di ne at roomt errpera foI | ove
by hydr@hysi's of the carboxyl at ¢y de the t|5ons
known to Ahose skilled in the art
R; OH

Rs v:)

(V)

peptide|coupling

The compound of formula (VI) may be obtained
by peptide coupling of the 2-aminothiazole of formula
(ITI) with the protected amine of formula (VII) in
which Pg represents a protecting group, for example an
N- tert-butoxycarbonyl (Boc), according to methods known
to those skilled in the art, as described above. The

compound thus obtained is then deprotected. In the case
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exanple with lithiumhydroxide in a 7/3 (v/v)
tetrahydrofuran/water m xture at a tenperature of

601C. 10 The conpounds of general formula (lI), in
which R4 or RS represents a group -C(X)R6 and X=S, may
be prepared from correspondi ng conpounds of genera
formula (I) or (11l), in whi R4 or R5 represents a
group -C(X)R6 and X=0O by conversion of the C(O group
15 into a C(S) group, for exanple using Lawesson's

r BBg8Rt ThEcEEPEFRGIPD ésnétﬁssstHP|QF%F8%Fﬁ§%°n 18
descri bed

5§%{?Orweégﬁgxégi%i?ﬁ%??gﬁﬁggéﬁgréﬁﬁéﬁggegéﬁ%aéggﬁé >
t he reagent espe . 0 o
(PRPT AT by RepGRReBbT by abURy FRBROHRISn gl ARBY B 088
(égﬁ%En%XVBQ)of(§¥£giu@Q885§¥HE|EciﬂheEOtEQPE rpde of

préparation’i S not descri are commercially

axa&gegha B @8§ﬁﬁh963v&m.the literature, or may be
prepared via nmethods described therein or known to 25

those skill edei Bokpeuank. cFokEcexanpl 1)t he ehipbuRdsand
of formula (IV) in 18 which R2 or R 2 represents a
hyds oxytm @y deo piepas etapybe addi4iwed dfy oxidation of a
trinmethylsilyl cyanide to an al dehyde according to an
adappatindnodf fohauprodéss idevbriicbe82 byr B ATERegaeis a
al. (J.C S, Chem Comm 1973, p. 55) or 5 via the ,
abyilonxpl godipm Rher FeacshoanMayakenbeiérgmege é6FGTAG R
to an adaptation of the process descri?ed bé . Shi nn
e6r * x&hﬁ

etoathe( gongigionReknownose, tposeestl grt.
t he conmpounds of formula (XV) in_ which Y = may be
pF@EaF%émEEEOWGFHgtLS Qﬁsédgﬁfﬁﬁpoﬁeaﬁﬁngf Fﬁ?ssrocess
descri bed by _Sindel et a Coll ect ... h. [
TEREbaanas Yagnalge By BpraifRy BY aiREE cofitifhs of a
d, Chem., .19 2.1 . Far e, coqu&ggg%
g%ngrﬁggé ?iv?gfwalﬁhﬁgﬁ%Y Eg gﬁégﬁghgcﬁﬁge%!?ylene- *
L ¥BEnTEY B§095§Eab?dwitﬁ5ahogmgﬁ@ngkefoé&@@aduvq)t0 an
adapt ati on of "t he process
according to the conditions known to those skilled in
the art. The methods for preparing such keto acids are
known to those skilled in the art.

The compound of formula (III) in which Ry =

-C(0)-R¢, Rs representing a Ci-¢ alkoxy group, may be

obtained according to scheme 3 below.
Scheme 3
o) cl s
Cl,CHCOR, H,CSNH, NH; Rs
Rg M (1X) R, Rg + Rs\é\‘rke NH,CENH, \«I
e 0 ReOH, & N
o NaOCHa cl o) 0 CORS
(Vi (X) (X1) (i

According to scheme 3, the compound of

formula (III) may be obtained by reacting an aldehyde

of formula (VIII) in which R; is as defined above with
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described by Crow et al. (Austral. J. Chem, 1981, p.
1037) or alternatively via a Suzuki reaction

according to an adaptation of the process described by
Chahen et al. (Synlett, 2003, p. 1668). 20 For

exanpl e, the conpounds of formula (XV) in which Y =S
may be prepared according t 3% he process described by
Gol dberg (Chem Der., 1994, p. 4526). For exanple, the
conmpounds of . fo

R AP LT B AP R e L Rbe pPbCEOE™ 28 GEREr 1BOR BYL R
Ch t_al. t d Lett 1 3),.
CFERET ST T8(7 ot oh TS e Ofebly §ibsr Payedd hith
H | (T L 6 -
AR, s L ABRERL, LA R 90forBae 08P e fBfce.
a,Si ok e 98@3¥ﬁga%b€opgﬁp§a ¥ 8oR SHZHkE Broeaskion

accordinhg to ondi tions known to those skilled in

thes @ Ibed Oby XAPAS 86601 di dBehO tbE. PpoCEsso,
descri bed by Deng et al., Synthesis, 2003, p. 337 or

I\%j efot) al The Hinkhese Sof 2083duptsSHA) &od exXanpbetained
the conpounds of forrmula (VIIl) 10 may be obtai ned by
resductéanedfwitle coiponedsinfthéoprubandXV) farcoxainpge,
to the conditions known to those skilled in the art.
Vihe metfamet | on efhancbnpoundfisxreertfver 8fppurs to
exanpl e when Rl conprises a hydroxyl, it may be 15
netes sy ¢@mm@@@@c@fifoﬁ@ﬁbﬁe(Féégtion. A person
skilled in the art can readily deternmne the need for
prior proté%??o%?mﬁﬁ%n@x%ﬁpfﬁgm?ﬁ%t(¥6F?0%Fd¥ %be%4 =

(180 PLER5E!L20:AL.EELAL1 SOMOUDSS 0, A5aLHRNGR -G by
BRI TRyl sk plen grention
Lo L1086, 0L VENC] N LIRoLBPLE0ET 6H0PELM y substituted
with a phenyl, according to the conditions known to
those sgkilled in the art.

The compound of formula (III) in which Rs =

-C(0) -Rs¢, Re¢ representing a Ci.¢ alkoxy group, may be

obtained according to scheme 4 below.

Scheme 4
B
o Br, H,0 R r Re
Ry CHy X0 R4WR6 kit (X1
‘\W/ NaH, THF, o 0

9] A O (o)

(XIV) (XIH) nggarurz
e o 1) CDI, THF, &
* 2) R,COCH,CO,K (XVia), NS __COR
WC])/ MgCl,, TﬁiF 2 \« / 6
N
(XV) R,
o

According to scheme 4, the compound of
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The el emental m croanal yses and the NVR, IR or LC- M5
25 (liquid chromatography coupled to nass
spectronmetry) analyses confirmthe structures of the
conpounds 20 obtained. Exanple 1: nethyl
2-{2-(S)-[2-(3,5-difluorophenyl)acetyl am no] -
pentanoyl}anino-5-[2-(4-f|uaﬁbphenoxy)phenyl]thiazole-
5 4-carboxyl ate (conpound 13) Exanple 1. 1:

ek il Lo DORaY sher SOL SRR g po ot 6o i b Thgto
e 68 B oY REFERLE BF by Gpestns e
N- di i ) i i 16
e Y SRR JUEpELEREES hachop,plegin 005
g f@@r@ﬁén&ngggn%f§EdP§rﬁéléaTﬁfIPP E81 bsth! bda 15

ter, acidi aqueous 1N hydrochloric acid

spLalti 08n apde i heRn: SxtEACt 8d-¥h&Ingt byl aACelabear TBR of
organi ¢ phase is washed wth saturated sodi um chl oride

Sohait h e e 88 | @8sOF Bhe ANBY UA OUSa 806h UBT SHl phatecagdperkin
then concentrated. The desired product crystallizes
fromas20 gli ethy] . et her/ pentane mixture. 50 g of a
white solid 21 are obtained. L MS: MH = 233 Exanple
1.2: 2-(4-fTherbphenoxgster N di ferhyl deZBAT Hendy Fof-
Ove 29.7 g of hydroxybenzotriazol e hydrate are added
tobrakotdt hynrotcsing afketeae of ubpBEpuiack¥TBbnYEFR @
acid, obtained in step_ 1.1, in,_450 m of .
NEhe et FETPORHafi ok, TPBIEbRedXBY) atili YRORD Re
represents a C;.¢ alkoxy optionally substituted with a
phenyl, according to an adaptation of the process
described by L. Crombie et al. (J.C.S Perkin Trans I,
1987, p. 323). The P-keto ester of formula (XIII) may
also be obtained by reacting an acid of formula (XV)
activated with carbonyldiimidazole (CDI)} with a
malonate of formula (XVIa} in which Rg represents a
C:.¢ alkoxy optionally substituted with a phenyl,
according to an adaptation of the process described,
for example, by D.W. Brooks et al. (Angew. Chem. Int.
Ed., 1979, p. 72).

The compound of formula (III} in which Rs =
-C(0) -R¢, Rgs representing a hydroxyl, may be obtained by
hydrolysis of the above compounds for which Rg

represents a Ci-¢ alkoxy group, according to the

conditicong known to those skilled in the art.
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15

10 of 37 g of (EDAC HC1l), 19 g of (O N

di met hyl hydroxyl am ne HO) and 19.4 g of

N- net hyl nor phol i ne. The mixture is stirred at room
tenperature for 16 hours. The solvent is evaporated
off, the residue is taken up,in ethyl acetate and the
15 organi ¢ phase is washed tWwice with saturated
aqueous sodiumchloride solution, once with distilled
water, once, W th aqueaus .1 Si Rydc.o

sul phat e sgpﬁt CGHE. H&%t ﬁgnMV%&%ﬁéat(E?é[ e Bagﬁlggals Ra ox
sgdi u C L d 0 Theores i L S
R e R i S R
cggggg{i&ﬁ ego é%ﬁl meOf a coloured oil are obtained,

and are uSed wthout further purification in the
follow ng synthesis. LCOM: M+ = 276 22 Exanple 1. 3:
2- (4-fl uorophenoxy) benzal dehyde HO F 48.5 g of

2- (4-fl uorophenoxy)-0O N dchembyEbenzam de, obtai ned
in step 1.2, in 300 ml of "5 anhydrous tetrahydrofuran
are added dropwise to 100 M of a 1M sol ution of
[ithium al um ni um hydride i g: tE{rahydrofuran at 0C.
The mixture is sgi a 96 Cebt 1 hour Rpd then
hydrol ysed dropwi seifl\with 40 m of HAYRPUS 1M

pot assi lR@HNrﬁglen | phate sol uti on. 10 (X8l ng
m xture is evaporfgted @@, MHher Fesi due is™taken up in
et hyl acetate Zggﬂ\{\)/gshed fwi ce with aqueous 1M

pot assi um hydr ul phat e soljut, on ,and ith

sat urated aqueous sodi um chl ori d@%&}ﬂtﬁ% %‘f‘\lﬁﬁw
resulting solution is dried over anhydrous sodi um 15
sul phate and then concentr at ed.| 35iepretediogol our ed oi |
are obtained. LCOMs: MH = 217¥NVR 300 MHz (CDC 3) 8

ppm 6.70-7.00 (m 4H); 7.20- %35 5 7.55 (t,
1H); 7.95 (d, 1H); 10.435 FDS.OF%'\H#?RB

NH,—™<\
N~ "CONR;Rgor R,

(1)

According to scheme 5, the compound of
formula (III) is obtained by peptide coupling of the
compound of formula (XVII), in which Rs or R, represents
a carboxylic group and Pg a protecting group such as a
Boc, with a compound of formula (XVIII) in the
presence, for example, of HOBt and (EDAC HC1l). The
compound thus obtained is then deprotected according to
the conditions known to those skilled in the art. The
compound of formula (XVII), in which Pg represents a

Boc, may be obtained by protecting a compound of
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23 Exanple 1.4: nethyl 2-am no-5-[2-(4-fluorophenoxy)
phenyl ] thiazol e-4-carboxylate 0 CO2CH3 30 g of nethyl
di chl oroacetate are added, at 5 0C, to 35 g of

2- (4-fl uorophenoxy) benzal dehyde, obtained in step 1.3,
di ssolved in 400 mM of diethyl ether, followed by
dropwi se addition of 325 ni ot a solution (0.5 M of
sodi um et hoxi de in nethanol. After 1 hour at 0C, the

diethyl eth ly | ted 10 of f, whi
EREF g | LhE) mebndort T G ofe CREGRSET & SRR

8, S L, G e
. ' ' | 10%
aken 4hodDosthvl. goehat 6ondniBshad With. padysous

oki de“sol'ttron and then wwth 15 8at urat ed

ag ggyﬁoﬁggéuﬂhcﬁégyﬁgguéothEgﬂydIBQuQEﬁa@hCthEhase

isTdried over an ous sodi um sul phate and then

3&P§§Qﬁéét§§-dIH@tﬁ?§Eﬂ%ﬁob?r§@Kﬁ@ HR irBokO8efibe@biture,
iethyl ether and filtered through a sinter funnel. 30

gr&f 18wl b9 BEOHrE1gEes0bEatRedcarBOxi:CANE: ukber=tB45
NVR 300 MHz (CDC13) S ppm 3.70 (s, 3H); 5.55 (broad
Sgondkl j ofis ShnbwB0tonthdbl; skil0efdinlEhe Zr20 €or

1H); 7.35-7.45 (m 2H). 24 Exanple 1.5: nethyl

2e%&mp B - pbhahoyhaninnbydrprods- fa- a(4/8 (v/v

| uor ophenoxy) phenyl ]t hi azol e- 4- carboxyl ate 2.75 g _of
NEaerapydvebhorniwat ey, BOXEUSE StpyBOPTREF2EHER 59?0 C-

f -B [ : l .
g_a%?Lo_g?F§£¥chggogggsag%ege%graﬁ ?o%mﬁﬁa”?E?¥ in

f1 uorophenoxy) phenyl ]t hi azol e- 4-car vl ate,  .obtain
| HHSEBa O ‘T SEBHRRFICE Z0G R Tor e end®RLE, My

LSRR B PEart B ShABRRY 1Y Bhpdten
formula {(I) or (III), in which R, or Rs represents a
group -C{X)R¢ and X=0, by conversion of the C(0) group
into a C(8) group, for example using Lawesson’s reagent
according to a method similar to that described by M.P.
Cava et al. in Tetrahedron 1985, p. 5061.

In schemes 1 to 5, the starting compounds and
the reagents, especially the compounds of formula
(rrr), (rvy, (W), (vii), (VIII), (IX), (XIV), (XV),
(XVI), (XVIa), (XVII) and (XVIII), when their mode of
preparation is not described, are commercially
available or described in the literature, or may be
prepared via methods described therein or known to
those skilled in the art.

For example, the compounds of formula (IV) in
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stirred for 16 hours. After evaporation, the residue
is taken up in ethyl acetate and washed twice wth
sat urat ed aqueous sodi um bi carbonate sol ution, twce
with water, once wi th agueous 1M potassi um hydrogen 15
sul phate sol ution and then V\ﬂeéh sat ur at ed aqueous

sodi um chl ori de sol uti on. organi ¢ phase is dried
over anhydr ous sodi um sul phate and then concentr at ed.

glcgsggue' f‘#@%"%#%ﬁ y ol R Psri%é%‘:a% by
20,300 06 1 BN L08S. 9,5 B ﬂﬁzt?‘&%%%% Som

Oaééo%ﬁinngo %53%§g?6a%@§ %% %h%9p¥o%%s%2@bs%@£éed by

roa

4D2§ (Bahl) et 5165 (TdC LH) Ch@nﬁot@nﬁp @73 ,50).; 56)10r
(t, 1H); 7.20-7 2H) . 6.5 g of product

obtai ped QEQY%ndbSES@b‘delml ﬂlt&Qt@I o@f at iof-lantimeacetiidc
acid are stirred at room tenperature for 30 m nutes,

asdcbhdisgl ubi an aslaphan iocavaforakeprotiessr Ssisdue biesl by
taken up in ethyl acetate and washed twice with
satusated aguedus (Sodoum.10hear.boRAAE ,s®l.ut7icén,) -and

then with saturated aqueous sodium chloride solution.
The organi cFplrasgaimplesi sbie epawpoammiEdedus oFgHlgm(XV) in
sulphate and then evaporated to give 3.9 g of a whit.e
sBREEh YCAMB: M be BEEPEsepyafFPreding: thepfypdaptation

Bt ARByPFAREAD. SERSEERER] 9, SORCRaxyFoRdy| CORMESH -
R B R i
aghc.’ ahe maddedntq. O 19%39“ et Rk 22 am no-2-[2-(S)-

For example, the compounds of formula (XV) in
which Y is of the -C;.; alkylene- type may be prepared,
for example, according to an adaptation of the process
described by Crow et al. (Austral. J. Chem., 1981,

p. 1037) or alternatively via a Suzuki reaction
according to an adaptation of the process described by
Chahen et al. (Synlett, 2003, p. 1668).

For example, the compounds of formula (XV} in
which ¥ = S may be prepared according to the process
described by Goldberg (Chem. Ber., 1994, p. 4526).

For example, the compounds of formula (XV) in
which Y = N(W) may be prepared according to the process
described by Chane et al. (Tetrahedron Letters, 1998,

P. 2933) or Chamain (Tetrahedron Letters, 1998,
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pent anoyl am no] - 5-[ 2- (4-f| uor ophenoxy) phenyl ] t hi azol e-
4- car boxyl ate, obtained in Exanple 1.5, dissolved in
25 30 mM of N, N-dinethylformam de at 0C. The m xture
is allowed to warmto roomtenperature and is stirred
for 26 18 hours. The reactiqganediun1is evapor at ed.
The residue is taken up in&ethyl acetate and washed
twice wth saturated aqueous sodi um bi car bonat e

o1 kbl i B hGF G0shaal phofBC SR EEr BR. “GRACE Ren ' Ch

sat ug ggd aqueous sodi um chl oride sol ution. The
ganlc phase is dried over anhydrous sodi um sul phate

and then C?Sfeekaﬂbfg fhe ESﬁbQHﬁdéSoﬁhEQBﬁhQﬁrQﬂb?dln

on a colum of siltca, elutingwith a 1/1 (v/v)
R%I@hevﬂiéoaeéhﬁgist B&shdaﬁg abe ﬂképaf@dt 0igi ¥esQzbRi
g of a white solid. LU 558 NWVR described in

theatabbe 4665pavAnd ﬁ3)tﬂ5 E&ﬁﬁﬁtﬁoﬁs rebhyl to those
2-{2-(S)-[2-(S)-hydroxy- (3, 3-di met hyl ) butyryl -
ask ho] p&nianoyt} ant no£5x[ 8xéphtaybthooiiBgpyei k] -
thi azol e- 4-carboxyl ate (conpound 19) 27 Exanple 2.1:
(ﬁrpheﬂyldhsoylbbd+bynﬁehglﬁtc@ibnaﬁvdéheélﬁg @ﬂ@3
(2- Phenyl t hi 0) - O, N-di met hyl ni coti nam de_may
o@ta3h%d0§cM@¥G¥ngttélarnéYﬁéHe§Fﬁvl8PO§0 PhaFSé
described in step 1.2 of Exanple 1. Startin

Tobar 3z

of 2- phenyl?ﬁFoﬁ%@@P;ﬁrctgﬁlaomE?u§ § 8f &°

oY 1 PRaOboR TRt IS FORIGH RS Sy nPRBSrSTOPNE: i -
275 TS RETE) PYEPEREs S R oo
7sPP1{ds iAHne8,40 (d, 1H

When a function of a compound is reactive,
for example when R; comprises a hydroxyl, it may be
necessary to protect it before reaction. A person
skilled in the art can readily determine the need for
prior protection.

The examples that follow describe the
preparation of certain compounds in accordance with the
invention. These compounds are not limiting and serve
merely to illustrate the invention.

The numbers of the compounds given as
examples refer to those given in the table hereinbelow.

The elemental microanalyses and the NMR, IR or LC-MS

(liguid chromatography coupled to mass spectrometry)

analyses confirm the structures of the compounds
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Exanpl e 2.2: (2-phenylthio)nicotinal dehyde HO 15 N
(2- Phenyl t hi 0) ni coti nal dehyde nay be obt ai ned
according to a method simlar to that described in
step 1.3 of Exanple 1. Starting with 21.9 g of
(2-phenyl - thio)-0O N-di nethy]nicotinam de (Wi nreb
am de), 20 obtained in step™2.1, and 48 ml of a 1M
solution of lithiumalumniumhydride in 300 m of
e%rah%d&ofuran 16.6 g of a white solid are
0BT NVR 300 MHz (CDC13) 5 ppm 7. 18 (m 1H)
7§§£m§8é th 28 7.57 (m 2H); 8.05 (d, 1H); 8.46 (d,
(s, 1H) . Exanple 2.3: nethyl

DYbLig 0k-dip henyl 1 1-
SR ERLEOTC I ol Bosst ot BB erB Ay e

&t 880P1 § 2m{ ROy 2 b 9) £ Buop¥pheibky) phenyl] thiazole-
%lazole 4- car boxyl ate nay be obtained according to a
net begbskyihae (Boipatndessyi bed in step 10 1.4 of
Exanple 1. Starting with 16.5 g/
(2- phenyl t hi 0) ni cot i nal dehyde—of
11.2 g of nethyl dichl oroacetate

sodi um net hoxide in 300 m of
pal e yell ow golid are obtﬁ
NVR 300 MHz NGO ; .4

(s, 3H); 7.20

(broad d, 1H); "&
met hyl 2-[2-(S)-p
(phenylthio)-3-p ridyI]thiazoIe-4-carboxy|ate N

Example 1.1: 2-(4-fluorophenoxy)benzoic acid

@ré

100 g of potassium carbonate are added slowly
to a mixture of 120 g of 2-iodobenzoic acid, 1 g of
copper powder and 54.4 g of 4-fluorophenol in 200 ml of
N,N-dimethylformamide. The mixture is heated at 160°C
for 4 hours and is then allowed to cool before
evaporating. The residue is taken up in distilled
water, acidified with agueous 1N hydrochloric acid
solution and then extracted with ethyl acetate. The
organic phase is washed with saturated sodium chloride
solution, dried over anhydrous sodium sulphate and then

concentrated. The desired product crystallizes from a

diethyl ether/pentane mixture. 50 g of a white solid




H2N, , ~~ N ~ H N1~ 1~ COZCH3 Met hyl

2-[2-(5) - pentanoyl am no] am no-5-[2- 5

(phenyl t hi o) - 3-pyridyl]thiazol e-4-carboxyl ate nay be
obt ai ned according to a nethod simlar to that
described in step 1.5 of Exanple 1. Starting wth
5.14 g of nethyl 2-am no-5-[2:phenylthio)-3- pyridyl]
t hi azol e- 4- carboxyl ate, obtained in Exanple 10 2.3,
and 3.%8 d of. (S)-BocNorvaline, in the presence of
8358 GPbRIPGBOP and 1.66 g of N methyl norpholine in
hiébggqe&gylfoﬁ m de at O0C, and after chromatography,
3. pal‘e yell ow solid are obtai ned. LC Ms: M
= 542 15 NWR 300 MHz (DwvsQd6) S ppm 0.87 (t, 3H);
1.45 (s, 9H); 1.70 (m 2H); 1.97 (m 2H); 3.72 (s,
3ﬁkémé§451(ﬂl étm4—f5ug§obﬂbn$§&)—6;ﬁ0dﬁﬂbt$ﬁlbeﬁzaﬁide
(m 2H) ; 1Hy; 8.39 (d, 1H).
3.5 g of the anlne obtalned anve are 20 dissolved in
150 m of a solution of 4M hydroghl or®¥e acid in

1, 4-di oxane and 20 ml of negha The m xture is

stirred for 1 hour 3Q Fut es™g aon1tenperature and
t hen evaporated. 3.2]g a pa Il ow solid are 30
5 obtained. LC Ms: =~442 Exanpte 2.5: 5 nethyl

2-{2-(S)-[2-(S) - hydroxy (3, 3-di met hyl ) butyryl -
anlno]pentaﬁ@yV}gnpﬁothFQXYbﬁéﬁyFFhﬁéPlQ ByErage) are
t hi azol e- 4- car boxyl at e _Met hy

2a@9693y0[2 €s}uﬁyaﬁo?§ e, S afmé- (
RYLLREENEYORT Eghesgéaggxh}aﬂkﬂalneBZ (Phgny! thio) 3
450 ml of N,N-dimethylformamide, followed by addition
10 of 37 g of (EDAC HCl), 19 g of (O,N-
dimethylhydroxylamine HCl) and 19.4 g of
N-methylmorpholine. The mixture is stirred at room
temperature for 16 hours. The solvent is evaporated
off, the residue is taken up in ethyl acetate and the
15 organic phase is washed twice with saturated aqueous
sodium chloride solution, once with distilled water,
once with agueous 1M potassium hydrogen sulphate
solution and then with saturated agueous sodium
chloride solution. The resulting solution is dried over
20 anhydrous sodium sulphate and then concentrated. 42 g
of a coloured cil are obtained, and are used without
further purification in the following synthesis.

LC/MS: MH' = 276
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10 pyridyl|lthiazol e-4-carboxyl ate may be obt ai ned
according to a nethod simlar to that described in
step 1.6 of Exanple 1. Starting with 0.9 g of nethyl
2-[2- (S)-pentanoyl am no] am no-5-[ 2- ( phenyl t hi o) - 3-
pyridyl]thiazol e-4-carboxyl ate, obtained in step 2.4,
15 and 0.25 g of (S)-2-hydr6%§-3,3-dinethylbutyric
acid, in the presence of 1 g of PyBOP and 0.59 g of

N- net hyl por phol ine_itn_90 of N-di et hyl.f or mam de
el oo e A R BrerBBragty .}gggﬁﬁ de0f 'Si 1 ca
gel eluted with a 7/3 (v/v) ethyl t at e/ petrol eum
ether 20 m xture, 0.5 g X I powder i s obtai ned.
L MS: MH = 557 NWR d€ [ tabl e (conpound
19) 31 Exanple 3: neth
2-{2-(S)-[2-(3, 5-difFuorophenyl ) acetyl ani no] -
pent anoyl ) am no-5-[2-(4' -trifl uoronmethyl)hi ghenyl ] -
thiazole-4-é§rg09ykgté'ééé 88ﬁap§fngxé558E§anple 3. 1:
th 2-am no-5-[2- (4, -trifl uor hyl }, biph 1 of
(R AY6rEL BTk AR REREr arke i i STRbNE Ry R 90Y 1 o
2: 8,89:351 2k 4oLkl anethybhged d ise to 100 ml
b?%ﬁ%ﬁ%???h?géé 2§§¥%ggg%xgﬁate na? berggﬁéfﬁedo
ageoLdi 959 a1 ARt Bed1 st Ak LAl al Qmt RatimdagakiBedinn
steps 1.2 to 1.4 of Exanple 1, starting with 26.6 g of
Ac e bEhiigrarai-hil a2- bbphemykcat hoxyki ¢sastdrriieat5o°C
Weinreb ami de of this acid (28.2 g) is reduced to the
akFdehydrouit Anlli thennmhgbuoil gieemh Aydpivdeet wighvé 01817 o
of a pale yellow oil. The al dehyde (18 g) is reacted

watrhed®0s31Y pbteeshymn Hiydrbgevaselabetenschetppasehbe

of 144 m of 0.5M sodi um net hoxi de, followed by 4.7 ¢
resulting mixture is evaporated and the residue 1s

taken up in ethyl acetate and washed twice with agqueous
1M potassium hydrogen sulphate solution and then with
saturated agqueous sodium chloride solution. The
regulting solution is dried over anhydrous sodium
sulphate and then concentrated. 35 g of a coloured oil
are obtained.

LC/MS: MH' = 217

NMR 300 MHz (CDCli;} & ppm: 6.70-7.00 (m, 4H); 7.20-7.35

(m, 2H); 7.55 (t, 1H); 7.95 (d, 1H); 10.43 (s, 1H).
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32 of thiourea in refluxing nethanol. 16 g of a pale
yellow solid are obtained. L Ms: M+ = 379 5 Exanpl e
3.2: nethyl
2-[2-(S)-pentanoyl am no] am no-5-[2-(4"-tri -

fl uor onet hyl ) bi phenyl ] thiazgo| e-4-carboxyl ate Mt hyl
2-[2-(S)-pentanoy|anino]aniﬁ635-[2 10

(4" -trifluoronethyl)bi phenyl]thiazol e-4-carboxyl ate

b i ned di il h
aB¥empeqt 3: cPepPiioborRtRnar 21 (ASEARPERERPPRY) 26
f L_2-ampno-5-12-(4" -trifl t hyl) -
pBRaRe [Hirraldr Bo53ERsakisthl | oot ained | b Exampl e

15 3.1, and 1.43 ¢ {_Jf cI\BrvaI i ne, iP t he
P and igﬁﬁﬂg 0

presence of 3.43 g of
N- et hyl norpholine in 120 m of met hyl f or mam de
at 0C, and after chromat ogiSaphy” okda col umm of silica
gel eluted with 8/2 (VN et kol eum et her/ et hyl
acetate, 2 g of a pale? 20 RH Ow-gpkifl are obt ai ned.
LC/ MB: M+ = 578 NVR 300 MHz (CDCI3Y 6 °ppm 0.92 (t,

3H); 1.45 (s,  9H) . 1,70 . ;. 1.8 m _2H) . 3..69
(o 3t): a 30 gmpeimpEhas diefiprodehraty g5c) pidely, =
7 s 13 , . ljned i s

2. B, 3500 L% - oo SRR g Al et

. _ b . I

GEReahll, £ HBSp Peo S a P rE TR e s
Exapple 3031cWBENYY, dropwise addition of 325 ml of a
2-{2-(8)-[2-(3,5-di fl uorophenyl’)acetyl ami no] - 10
peptaneyh} ani. soMp- b2- Eéditfi fbubbaidehyh) biephenyll).- After
t hi azol e- 4- car boxyl at e Met hyl
21{Ro(iD) af206€83, Stdief Hiethyl ether only is evaporated

phenyl ) acetyl am no] pent anoyl } am no-5-[2-(4' -trifl uoro-
off, while retaining the methanol, 11 g of thiourea are

added and the mixture is refluxed for 6 hours. The
reaction medium is evaporated to dryness and the
residue is taken up in ethyl acetate and washed with
agqueous 10% ammonium hydroxide solution and then with
saturated agueous sodium chloride solution. The organic
phase is dried over anhydrous sodium sulphate and then
concentrated. The residue is taken up in 100 ml of
diethyl ether and filtered through a sinter funnel.

30 g of a white solid are obtained.

LC/MS: MH™ = 345

NMR 300 MHz {(CDCl;) & ppm: 3.70 (s, 3H); 5.55 (broad s,
2H) ; 6.55-6.80 (m, 4H); 7.00 (d, 1H); 7.20 (t, 1H);

7.35-7.45 {(m, 2H).
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nmet hyl ) bi phenyl ] thiazol e-4-carboxyl ate may be
obt ai ned 15 according to a nethod simlar to that
described in step 1.6 of Exanple 1. Starting with
0.94 g of nethyl 2-[2-

(S) - pent anoyl am no] am no-5-[2-(4"-trifluoro-

nmet hyl ) bi phenyl ]t hi azol e- 4- ¢ar boxyl ate, obtained in
step 3.2, and 0.18 g of 3, 5- difluorophenylacetic aci d,

Rt b bt e S0 Pk s e b ndnfta-
a“fh%%h%%ﬁ%) GERBSLcarebbtoon SpkboRy e v o

m xture, O. 45 g of a itg : is obtained. 25

LC Ms: WH 632 NMR d [ [ abl e (conpound

5) 34 The table t hat fohboms illus s the chem ca

structures and the ysiltal p 25" of a nunber of

exanples of conpouﬁ C Qg o the invention. N
=NE==5. - SS~c0 E=.-0 =ZE=N i cONK Noo,BHAN N N cDD EN

cO N Vo' -E- -o- O)V"\\fo ~V X

2.75 g of N-methylmorpholine, 14.30 g of
PyBOP and then 5.97 g of (8)-BocNorvaline are added to
8.6 g of methyl 2-aminoc-5-[2-(4-
fluorophenoxy)phenyl]thiazole-4-carboxylate, obtained
in step 1.4, dissolved in 200 ml of N,N-
dimethylformamide at 0°C. The reaction medium is
allowed to return to room temperature and is then
stirred for 16 hours. After evaporation, the residue is
taken up in ethyl acetate and washed twice with
saturated aqueous sodium bicarbonate solution, twice
with water, once with aqueous 1M potassium hydrogen
sulphate solution and then with saturated agqueous
sodium chloride solution. The organic phase is dried
over anhydrous sodium sulphate and then concentrated.
The residue is chromatographed on a column of silica
gel, eluting with a 3/7 (v/v) mixture of ethyl acetate
and petroleum ether. 8.5 g of a white golid are
cbtained.

LC/MS: MH" = 544

NMR 300 MHz (CDCl;) & ppm: 0.88 (t, 3H); 1.38 (s, 9H);
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1.39-1.55 (2m, 2H); 1.75 (m, 2H); 3.35 (broad s, 1H);
3.68 (s, 3H); 4.28 (m, 1H); 5.65 (d, 1H); 6.80-6.90 {(m,

5H); 7.10 (t, 1H); 7.20-7.32 (m, 2H).

6.5 g of product obtained above dissclved in
60 ml of trifluorocacetic acid are stirred at room
temperature for 30 minutes, and the solution is then
evaporated. The residue is taken up in ethyl acetate
and washed twice with saturated agueous sodium
carbonate sclution, and then with saturated agqueous
sodium chloride solution. The organic phase is dried
over anhydrous sodium sulphate and then evaporated to
give 3.9 g of a white solid.

LC/MS: MH' = 444

Example 1.6:
methyl 2-{2-(8)-[2-(3,5-difluorophenyl)acetylamino] -
pentanoyl}amino-5-[2- (4-fluorophenoxy)phenyl]l thiazole-
4 -carboxylate

0.20 g of N-methylmorpholine, 0.99 g of PyBOP
and then 0.33 g of 3,5-difluorophenylacetic acid are
added to 0.7 g of methyl 2-amino-2-[2-(8)-
pentanoylamino] -5- [2- (4-fluorophenoxy)phenyl] thiazole-
4-carboxylate, obtained in Example 1.5, dissolved in
30 ml of N,N-dimethylformamide at 0°C. The mixture is

allowed to warm to room temperature and is stirred for
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18 hours. The reaction medium is evaporated. The
residue is taken up in ethyl acetate and washed twice
with saturated aqueous sodium bicarbonate solution,
twice with water, once with agueous 1M potassium
hydrogensulphate solution, and then with saturated
aqueous sodium chloride solution. The organic phase is
dried over anhydrous sodium sulphate and then
concentrated. The residue is chromatographed on a
column of silica, eluting with a 1/1 (v/v) petroleum
ether/ethyl acetate mixture to give 0.56 g of a white
solid.

LC/MS: MH" = 558

NMR described in the table (compound 13)

Example 2:
methyl 2-{2-(8)-[2-(8)-hydroxy- (3,3-dimethyl)butyryl-
amino] pentanoyl}amino-5-[2- (phenylthio) -3-pyridyl] -

thiazole-4-carboxylate (compound 19)
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Example 2.1: (2-phenylthieo)-0O,N- dimethylnicotinamide

5

(2-Phenylthio) -0,N-dimethylnicotinamide may
be cbtained acceording to a method similar to that
5 described in step 1.2 of Example 1. Starting with 20 g
of 2-phenylthicnicotinic acid, 21.% g of a colourless
ocil are obtained, and are used without further
purification in the following synthesis.
LC/MS: MH' = 275
10 NMR 300 MHz (CDCl:) & ppm: 3.35 (broad s, 3H); 3.58
(broad s, 3H); 7.35 (m, 3H); 7.50 (m, 2H); 7.60 (d,

2H); 8.40 (4, 1H)

Example 2.2: (2-phenylthio)nicotinaldehyde
HO

15 N

(2-Phenylthic)nicotinaldehyde may be obtained
according to a method similar to that described in step
1.3 of Example 1. Starting with 21.9 g of (2-phenyl-
thio) -0,N-dimethylnicotinamide (Weinreb amide),

20 obtained in step 2.1, and 48 ml of a 1M solution of
lithium aluminium hydride in 300 ml of tetrahydrofuran,
16.6 g of a white solid are obtained.

NMR 300 MHz (CDCly) & ppm: 7.18 {(m, 1H); 7.42 (m, 3H);
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7.57 (m, 2H); 8.05 (d, 1H); 8.46 (d, 1H); 10.35

(s, 1H}.

Example 2.3: methyl 2-amino-5-[2-phenylthio)-3-

pyridyl]lthiazole-4-carboxylate

e
|
5 N
Nl |
N

Methyl 2-amino-5-[2- (phenylthio)-3-

CO,CH,

pyridyllthiazole-4-carboxylate may be obtained
according to a method similar to that described in step
1.4 of Example 1. Starting with 16.5 g of
(2-phenylthio)nicotinaldehyde obtained in step 2.2,

11.2 g of methyl dichloroacetate and 150 ml of 0.5M
sodium methoxide in 300 ml of diethyl ether, 192 g of a
pale yellow solid are obtained.

LC/MS: MH' = 344

NMR 300 MHz {(DMSOd¢) & ppm: 3.41 (brocad s, 2H); 3.60 (s,

3H); 7.20 (broad 4, 1H); 7.38-7.48 (m, BH); 7.65 (broad

d, 1H); 8.30 {(broad d, 1H).
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Example 2.4: methyl 2-[2-(S)-pentanoylamino]amino-5-[2-

(phenylthio) -3-pyridyljthiazole-4-carboxylate

Oy

=

0 g

w8

2 : N—#& \
HH N~ “CO,CH,

Methyl 2-[2-(S)-pentanoylamino]amino-5-[2-

5 (phenylthio)-3-pyridyl]lthiazole-4-carboxylate may be
obtained according to a method similar to that
described in step 1.5 of Example 1. Starting with
5.14 g of methyl 2-amino-5-[2-phenylthio}-3-
pyridyllthiazole-4-carboxylate, obtained in Example

10 2.3, and 3.58 g of (8)-BocNorvaline, in the presence of
8.58 g of PyBOP and 1.66 g of N-methylmorpholine in
N,N-dimethylformamide at 0°C, and after chromatography,
3.5 g of a pale vellow solid are obtained.

LC/MS: MH' = 542

15 NMR 300 MHz (DMSCd;) & ppm: 0.87 (t, 3H); 1.45 (s, SH);
1.70 {m, 2H); 1.97 (m, 2H); 3.72 (s, 3H); 4.45 (m, 1H};
5.23 {m, 1H); 7.10 (m, 1H); 7.30 (m, 3H); 7.42 (m, 2H};
7.50 (4, 1H); 8.39 (d, 1H).

3.5 g of the amine cbtained above are

20 dissolved in 150 ml of a solution of 4M hydrochloric

acid in 1,4-dioxane and 20 ml of methanol. The mixture

is stirred for 1 hour 30 minutes at room temperature

and then evaporated. 3.2 g of a pale yellow solid are
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obtained.

LC/MS: MH' = 442

Example 2.5:
methyl 2-{2-(8)-[2-(8S)-hydroxy-(3,3-dimethyl)butyryl-
amino] pentanoyl}amino-5-[2- (phenylthio) -3-pyridyl] -
thiazole-4-carboxylate

Methyl 2-{2-(8)-[2-(S)-hydroxy-(3,3-dime-
thyl) butyrylaminel} pentanoyl }amino-5- [2- (phenylthio) -3~
pyridyllthiazole-4-carboxylate may be obtained
according to a method similar to that described in step
1.6 of Example 1. Starting with 0.9 g of methyl 2-[2-
{8) -pentanoylamino] amino-5- [2- (phenylthio) -3-
pyridyllthiazole-4-carboxylate, cbtained in step 2.4,
and 0.25 g of (8)-2-hydroxy-3,3-dimethylbutyric acid,
in the presence of 1 g of PyBOP and 0.59 g of N-
methylmorpholine in 90 ml of N,N-dimethylformamide at
0°C, and after chromatography on a column of silica gel
eluted with a 7/3 (v/v) ethyl acetate/petroleum ether
mixture, 0.5 g of a white powder is obtained.
LC/MS: MH" = 557

NMR described in the table (compound 19)
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Example 3:
methyl 2-{2-(8S)-[2-(3,5-difluorophenyl)acetylamino] -
pentanoyl}amino—s—[2-(4’-trifluoromethyl)biphenyl]-

thiazole-4-carboxylate (compound 5)
F
F

U
0 g
i ﬂF4§ \
o \l N CO,CH,
F

Example 3.1: methyl 2-amino-5-[2-(4’-trifluoromethyl) -

biphenyll thiazole-4-carboxylate

CO,CH,

Methyl 2-amino-5-[2-(4’-triflucoromethyl) -
biphenyl] thiazole-4-carboxylate may be obtained
according to a method similar to that described in
steps 1.2 to 1.4 of Example 1, starting with 26.6 g of
4-trifluoromethyl-2-biphenylcarboxylic acid. The
Weinreb amide of this acid (28.2 g) is reduced to the
aldehyde with lithium aluminium hydride to give 18.7 g
of a pale yellow oil. The aldehyde (18 g) is reacted
with 10.3 g of methyl dichloroacetate in the presence

of 144 ml of 0.5M sodium methoxide, followed by 4.7 g
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of thiourea in refluxing methancl. 16 g cof a pale
yvellow solid are obtained.

LC/MS: MH® = 379

Example 3.2:
methyl 2-[2-(8)-pentanoylamino] amino-5-[2-(4'-tri-

fluoromethyl)biphenyl] thiazole-4-carboxylate

F,C [iln
o X

HN\«JL‘ S
™y N_Jg \
ij H N7 “co,cH,

Methyl 2-[2-(8)-pentanoylamino]amino-5-[2-
(4' -trifluoromethyl)biphenyllthiazole-4-carboxylate may
be obtained according to a method similar to that
described in step 1.5 of Example 1. Starting with
2.26 g of methyl 2-amino-5-[2-(4’-trifluoromethyl) -
biphenyllthiazole-4-carboxylate, obtained in Example
3.1, and 1.43 g of (8)-BocNorvaline, in the presence of
3.43 g of PyBOP and 0.66 g of N-methylmorpholine in
120 ml of N,N-dimethylformamide at 0°C, and after
chromatography on a column of silica gel eluted with
8/2 (v/v) petroleum ether/ethyl acetate, 2 g of a pale
yellow solid are obtained.
LC/MS: MH® = 578

NMR 300 MHz (CDCl,;) & ppm: 0.92 (t, 3H); 1.45 (s, 9H);

1.70 (m, 2H); 1.80 (m, 2H); 3.69 (s, 3H); 4.40 (m, 1H);
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5.10 (m, 1H); 6.98 {(m, 4H); 7.27 (m, 2H); 7.32 (d, 2H).

The compound obtained is then deprotected
with 50 ml of trifluorocacetic acid according to the
process described in Example 1.5. 1 g of a white foam
is obtained.

LC/MS: ME' = 478

Example 3.3:
methyl 2-{2-(8)-[2-(3,5-difluorophenyl)acetylamino] -
pentanoyl}amino-s-[2—(4'-trifluoromethyl)biphenyl]—
thiazole-4-carboxylate

Methyl 2-{2-(S)-[2-(3,5-difluoro-
phenyl) acetylaminol pentanoyl }amino-5-[2- (4’ -trifluoro-
methyl)biphenyl]thiazole-4-carboxylate may be obtained
according to a method similar to that described in step
1.6 of Example 1. Starting with 0.94 g of methyl 2-[2-
(8) -pentanoylamino] amino-5-[2- (4 -trifluoro-
methyl)biphenyl]thiazole-4-carboxylate, obtained in
step 3.2, and 0.18 g of 3,5-difluorophenylacetic acid,
in the presence of 0.55 g of PyBOP and 0.11 g of
N-methylmorpholine in 50 ml of N,N-dimethylformamide at
0°C, and after chromatography on silica gel eluted with
a 7/3 (v/v) ethyl acetate/petroleum ether mixture,
0.45 g of a white powder is obtained.

LC/MS: MHY = 632

NMR described in the table (compound 5)
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The table that follows illustrates the
chemical structures and the physical properties of a

number of examples of compounds according to the

invention.
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In the table:

- (8} or (R) in the columms “R:” and “Ri, R’'2"
indicate the sterecochemistry of the asymmetric
carbon, bearing Rs; or Rz, in formula (I). For the
carbon bearing R;, the indication (8) or (R) does
not concern the case in which R; and R’, together
form an oxo group;

- MH* is the value of the mass of the compound
protonated with a hydrogen atom (mass of the
compound + 1), determined by LC-MS.

The compounds of the invention underwent
pharmacological tests which showed their value as
therapeutically active substances.

They were in particular tested as regards
their effects of inhibiting the production of the
B-amyloid (P-A4) peptide.

The B-amyloid (p-A4) peptide is a fragment of
a larger precursor protein known as APP (Amyloid
Precursor Protein). This protein is produced and
present in various cells of animal or human tissue.
However, its cleavage, in cerebral tissue, by enzymes
of protease type leads to formation of the B-A4 peptide
which accumulates in the form of amyloid plaque. The
two proteases responsible for the production of the
amyloid peptide are known as beta and gamma-secretases
(Wolfe MS, Secretase targets for Alzheimer’s disease:

identification and therapeutic potential, J. Med.
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Chem., 2001, 44(13): 2039-60).

Now, it has been demonstrated that this
gradual deposition of the P-A4 peptide is neurotoxic
and might play an important role in Alzheimer’s
disease.

Thus, the compounds of the present invention,
as inhibitors of the production of the p-amyloid (B-24)
peptide by inhibition of gamma-secretase, may be used
in the treatment of pathologles such as senile
dementia, Alzheimer’s disease, Down’s syndrome,
Parkinson’s disease, amyloid angiopathy and/or
cerebrovascular disorders, frontotemporal dementia and
Pick’s disease, post-traumatic dementia, pathologies
agssociated with neurcinflammatory processes,
Huntington’s disease and Korsakov’s syndrome.

The tests were performed according to the
protocol described below.

For the P-amyloid cellular test, the line
CHO-K1 co-expressing the CT100 of APP and P51 Ml46L
clone 30-12 is used. The line targets the inhibition of
gamma-secretase. Presenilin is associated with gamma-
secretase activity (Wolfe MS, Haass C., The Role of
presenilins in gamma-secretase activity, (J. Biol.
Chem. 2001, 276(8): 5413-6) and its co-expression with
the amyloid protein and its N-terminal fragment results

in an increase in secretion of the Al-42 (f-A4)
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peptide, thus generating a pharmacological tool for
evaluating the inhibition, by the compounds of formula
(I), of the production of the B-A4 peptide. The
inoculation of 96-well culture plates is performed at a
rate of 1x10° cells per well in 150 pl of incubation
medium. The presence of a minimum percentage (1.3%
final) of serum allows cellular adhesion to the plastic
after 2-3 hours of incubation at 37°C, in the presence
of 5% CO,. The products (15 pl) are tested at a final
concentration of 10 uM 1% DMSO and are incubated for
24-25 hours at 37°C in the presence of 5% CO; and 100%
humidity. After this incubation of 24-25 hours, the
cell supernatants (100 pl) are transferred intc ELISA
plates, treated with the uptake antibody 6E10 (6E10,
epitope: aal-17, INTERCHIM/SENETEK 320-10} to determine
the level of amyloid peptides secreted by the cells in
the presence of compounds according to the invention. A
range of contrel peptide, “peptide 1-40”, synthetic at
5 and 10 ng/ml is treated in parallel. The ELISA plates
are incubated overnight at 4°C.

The amount of bound peptide is detected
indirectly in the presence of a competitor
corresponding to the truncated peptide, the biotin-
coupled peptide 1-28, which is then detected with
alkaline phosphatase-coupled streptavidin. The

substrate, p-nitrophenyl phosphate (pNPP FAST p-
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Nitrophenyl Phosphate, Sigma N2770) gives a yellow
soluble reaction product that can be read at 405 nm.
The reaction is guenched with 0.1M EDTA scolution. To do
this, after binding the amylcid peptide on the ELISA
plate, 50 pl of biotinylated peptide 1-28 are added to
100 pl of cell supernatant and incubated for 30 minutes
at room temperature. The ELISA plates are then washed

3 times. After drying by inverting over absorbent
paper, 100 pl of streptavidin-alkaline phosphatase
(Interchim/Jackson ImmunoResearch Laboratories 016-050-
084) are added per well and incubated for 1 hour at
room temperature. The plates are washed again and the
alkaline phosphatase substrate (pNPP 1 mg/ml) is added
at a rate of 100 pl per well. After incubation for

30 minutes at room temperature, the reaction is
quenched by adding 100 pl per well of 0.1M EDTA and the
reading is taken at 405 nm.

The compounds of formula (I) according to the
present invention that are the most active showed an
ECo (50% effective concentration) of less than 500 nM
and more particularly less than 100 nM. For example,
compound 13 of the table showed an ECso of 6 nM.

The results of the biological tests show that
the compounds are inhibitors of formation of the

p-amyloid (B-A4) peptide.

Thus, these compounds may be used in the
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stereochem stry of the asymretric carbon, bearing R3
or R2, in formula (1) . For the carbon bearing R2,
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is the value of the nass of the conmpound protonated
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a larger precursor protein known as APP (Anyloid
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present in various cells of animal or human tissue.
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of protease type |leads to formation of the P-M peptide
Pick’s disease, post-traumatic dementia, pathologies
agsgociated with neuro-inflammatory processes,
Huntington’s disease and Korsakov’s syndrome.

The use of the compounds according to the
invention for the preparation of a medicament for
treating the pathologies mentioned above forms an
integral part of the invention.

A subject of the invention is also
medicaments comprising a compound of formula (I), or an
addition salt thereof with a pharmaceutically
acceptable acid, or alternatively a hydrate or a
solvate of the compound of formula (I). These
medicaments find their use in therapy, especially in
the treatment of the pathologies mentioned above.

According to another of its aspects, the
present invention relates to pharmaceutical
compositions containing as active principle at least

one compound according to the invention. These

pharmaceutical compositions contain an effective dose

of a compound according to the invention, or a
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thereof, may be administered in a unit form of
administration, as a mixture with standard
pharmaceutical excipients, to animals and humans for
the prophylaxis or treatment of the above disorders or
diseases.

The appropriate unit forms of administration
include oral forms such as tablets, soft or hard gel
capsules, powders, granules, chewing gums and oral
solutions or suspensions, sublingual, buccal,
intratracheal, intraocular or intranasal administration
forms, forms for administration by inhalaticn,
subcutaneous, intramuscular or intravencus

administration forms and rectal or wvaginal
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pEptpdendt hecbirdting- tootipleed nyeptiigde 1- 28, whbeh0i smg
then detected with al kal i ne phosphat ase- coupl ed
sMﬁépﬂé@ﬂdin The substrate, p-nitrophenyl sphdte
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are then washed 3 tines. After drying by
inverting oyer ;3Rsor RenbhrRaRehel @@ sl el ﬁr hylactic
[

streptavi di n-al kal i ne phosphatase (Interc Jackson

| prupaBesganchclakeratari e5c086:@50f active principle
may range between 0.1 mg and 200 mg per kg of body
weight and per day. Although these dosages are examples
of an average situation, there may be particular cases
in which higher or lcower dosages are appropriate, and
such dosages are also included in the inventiomn.
According to the usual practice, the dosage that is
appropriate to each patient is determined by the doctor
according to the mode of administration and the weight
and response of the said patient.

Each unit dose may contain from 0.1 to

1000 mg and preferably from 0.1 to 500 mg of active



084) are added per well and incubated for 1 hour at
roomtenperature. The plates are washed again and the
al kal i ne phosphat ase substrate (pNPP 1 ng/nm) is added
at arate of 100 | per well. After incubation for 30
m nutes at roomtenperature, the reaction is quenched
by adding 100 | per well of G21M EDTA and the readi ng
is taken at 405 nm The conpounds of fornula (1)
accordkgﬁ tq the resent invention that are the nost

abrivE 1 EHGwed &7 B0 T &G V& E5icent rati on)

of .l ess than 500 nM. a r eyl ay oy | an
188aﬁWCE %%)?grrp ec,lp1(:|%§l)1rtr:plgc§'u;1%(5H chl)'g'ltt %%)étéagfagﬁ%omed
a%dﬁ%}%s%fer%dnw cHhe rtgér}élst ) gaﬁ} he, RIOIROILAli digHess a
show that "the conpounds are inhibitors of formation
0h2he B=am Qird HRu ). sPeRS it 0 MiSnd Me&Ferably from
conmpounds may be used in the 45 treatnent of

pat Bok-@gibes ol khghi ch an inhibitor of formation of the
R-anyl oid (p-A4) peptide provides a therapeutic

benefit. Sugikrdeaidieloogiceamitheaspeaciiald ywsreenid, e the
dementia, Al zheiner's di sease, Down's syndrone,
Parkiseston'isveinsd ase 2 lany lreild tamgitopat method for treating
cerebrovascul ar disorders, frontotenporal denentia and
Ptk paghodase espisdicedeattitevienemticll GPAHGISGH é3e
associ ated with neuro-inflammatory processes,
HeRMLAGESFaS 1grs fds @ SnaPROYShIBGFE Adyisd it eThe use

of, the conpounds accordin the invention._for the
pREFEFEErEn 6f R e SRS it § thet °F 2

pat hol oqi e nti oned above fornms an integral part of
tﬁ¥%Fﬁ3 nF&bg%eAs %]é%?E6¥HFﬂe i nvention is al so

medi canents conprising a conpound of fornmula (1), or
an addition salt thereof with a pharnaceutically

acceptable acid, or alternatively a hydrate or a
sol vate of the conpound of fornula (1). These




medi canents find their use in therapy, especially in
the treatnent of the pathol ogi es nentioned above.
According to another of its aspects, the present
invention relates to pharmaceutical conpositions
cont ai ni ctive principle at |east
alto 8P53%933?%e i nvention. These pharﬁggzg?%ggﬁq%%%032
conmpositions contain an ef feéfive dose of a compound
according to the invention 8 46 pharmaceutically
acceptabl e salt thereof, a2%§é2§te or a solvate of
the sald Coqpouneom%gg QPEBQQ%%%$n@H% o Wl general
eptabl e exc p

phar maceuti cal | y "accep ients. The sa
exgi-plgat rre chosen, according to the
pEarnaceuﬁF?al formand the desired node of
adni ni stration, frfargthe usu

exciphent Raown to
those skilled int
conposi tions of

ary. In fthe pharmadeuti cal
y vanZén fipr oral,

subl i ngual , subcut anfous, Tintrffuscirgar’, gt ravenous,
topical, local, intkatracheal, Intranasal, °
transdermal or rectaP ad histration, the active
principle of fornula (1) above, or the possible salt,
solvate or hydrate thereof, fRy be adm nistered in a
unit formof admnistration, as a mxture wth
standaidh pharnaceuti cal excipients, to aninmals and
humans for the prophylaxis or treatnment of the above
dRsoreerssentsdi seases. The appropriate unit fornms of
adm ni stration _include oral_forns such as tablets,
s6fither RaFdsgelkytapRtlesal byweebstipraat Bt chB% hy

uns and oral, soluti%gs or _suspen ,__subl i ngual ,

iQn
gEEEEF,SuPﬁFFEPFﬁEﬁeS S?HtFﬁBEbFaiggP%Fﬁvrgnasa
,nLstrati f f f dm nj strati b
RAPAEPBAT=C B PaRYERE T int PaSasctl Sreb & Lot
ngﬁﬁéﬁﬂgﬁ§ aagﬂkgbﬁékétb%”afghgﬁyﬁﬂdo&e%F%L,Pr
cycloalkyl, a thiophene, a benzothiophene, a pyridyl, a

furyl or a phenyl; the said phenyl groups being
optiocnally substituted with one to three substituents
chosen from a halogen atom, a C;.¢ alkyl, a Ci.s alkoxy, a
hydroxyl, a methylenedioxy, a phenoxy, a benzyloxy or a
trifluoromethyl;

R, and R’,; represent, independently of each other, a
hydrogen atom, a halogen atom, a hydroxyl, a

Ci.3 alkoxy, a Ci.3 alkyl, a Ci, cycloalkyl, an O-C(O)-
Ci.¢ alkyl group, or Rp; and R’; together form an oxo
group;

R; represents a hydrogen atom, a Ci;.s alkyl optionally

substituted with a hydroxyl, a C;.¢ cycloalkyl or a




47 adm ni stration fornms. For topical application, the
conpounds according to the invention nay be used in
creams, ointnents or |lotions. By way of exanple, a
unit formof admnistration of a compound according
to the invention in the forghof a tablet may conprise
the foll owi ng conponents: nmg Conpound accordi ng
to the invention Mannitol 223. 75 ng Sodi um
croscaj,nell ose6.0 ng Corn starchl5.0 ng

tro ?%%ylnethylcelluloseZ 25 ng Magnesi um
s rate nyOr 0
p}rjggh)g/%agiclgce:gg& ezrglg%e% qugel%:-l.'lﬁfgezecr%ﬂshe E?he C{JILgﬁs]le of
active principlge._/fayN\ ange between 0.1 ng and 200 ngy
per kg of body ughy and pergday. Although these
dosages are exanp 3s Hof ap-ayerage situa an, there
may be particul ar case i ch hi gher or’ | ower
dosages are appropriate, a xuzﬂ/dosages are al so
included in the invention. ™Acco ng to the usua
practice, the dosage that is appropriate to each
pahidebhel srdetaer BEJRPyathderRdostmare seadeoradiguwpum t he
node of adm nistration and the weight and response of
t he (EaRg; patient. Each unit dose may contain fromO.1
to 1000 ng and preferably from0.1 to 500 ng of
a6t repragepkinei piiagls bondi pat RonCiet ROBHPEP br nore
phar maceuti cal excipients. This unit dose H¥ %§F
adn¥APSEERBHS12t 15T ENESNG déyl OFYHETt BLadMiRISTePte™
dai ly dosage of fromO0.5 tq 5 pre
f?oﬁi40agﬁ¥ge?§05rﬁﬂp REcordihg - tggﬁno her® %%y ?%

asggﬁéstIHQ optionally substituted with a hydroxyl or

Ci.3 alkoxy group;

W represents either a hydrogen atom, a Ci;.3 alkyl
optionally substituted with a phenyl, or a phenyl;

A and B represent, independently of each other, a
hydrogen or halogen atom, a hydroxyl, Ci.3 alkyl,

Ci-3 alkoxy, trifluoromethyl, trifluoromethoxy or
-0-CHF; group; on condition that if Y is a gingle bond

or an oxygen atom and if the group Z is of the type

A
B
(Z)

G/’

then A is other than a hydrogen atom;

X represents an oxygen atom or a sulphur atom;

Rs represents a Ci.¢ alkoxy, hydroxyl or -NR;Rg group;




present invention also relates to a nethod for
treating the pathol ogies indicated above, which
conprises the admnistration of a conmpound according
to the invention, a pharmaceutically acceptable salt
or a hydrate of the said cogpound. WD 2005/073226 1.
formula (I): PCT/FR2005/ 0000 49 d ai ns Conpound
corresponding to the general HS RZRZ H O N NRNO

R3. (I presents: .eith I

OEF% }Ha GI ?ﬂﬁﬁ%’t ﬁtrl?fl@d%\ﬁ Sl?éc JTO&a r &e sg:b%ﬁl%éﬁier‘ﬁlé: a
chos ﬁon1a hal ogen, a trifluoronethyl, a hydroxyl,

a CE Koxy, a C1 6 thioal kyl, a thiophene or a

i ophene,
beﬁz (}ﬂn oﬂphrge g%Saerfoé;/rl cf&?éﬁgﬂdera:r%/ %? a phe(%—ill]lerthe

S@a@heaeayhya&g%g% heiRg ooPt enal lat ksubsiridugt egtwickia1ly

one to threé substituents chosen from a hal ogen atom

asGbz@ialkyl, wathl 26 cal kexyicaikhydr axgl, &cloalkenyl, a
nmet hyl enedi oxy, a phenoxy, a benzyloxy or a

t ci f;| woken®t, hyl phB2Avand aRm2 rixéjlasgit ox rdeyenderit;| ypr a
of each other, a hydrogen atom a hal ogen atom a
hgeroxytloalBil 3 @l koaykoayChr3phekyl, gaoes; 7the said
cycl oal kyl, an 0-0(0)- Cl16 al kyl group, or R2 and R 2
t6gethﬁ¢l®@thhnandoPhgﬂEhpSrOUPS being opticnally

substituted with one or two groups chcosen from a
halogen atom, a hydroxyl group, a Ciz alkyl and a Ci.3
alkoxy group; or

R; and Ry, with the nitrogen atom that bears them, form
an aziridine, azetidine, pyrrolidine, piperidine,
morpholine or benzopiperidine ring;

in the form of base, acid-addition salt, hydrate or
solvate.

2. Compound according to Claim 1,
characterized in that R; represents a C;¢ alkyl or a
phenyl optionally substituted with one to three halogen
atoms; in the form of base, acid-addition salt, hydrate
or solvate.

3. Compound of formula (I) according to
Claim 1 or 2, characterized in that R; and R’
represent, independently of each other, a hydrogen atom
or a hydroxyl or R, and R’; together form an oxo group;

in the form of base, acid-addition salt, hydrate or



R3 represents a hydrogen atom a Cl_6 al kyl optionally
substituted with a hydroxyl, a Cl1L 6 cycloal kyl or a so
Cl 3 al koxy; one or other of R4 and R5 represents a
group Z A (2) G and one or other of R4 and R5
represents a group -C (X) Rg G represents a single
bond or a -CH2- group; Y rep gsents a single bond, an
oxygen or sul phur atom . a Cl_4 al kyl ene group or

-N%ikf the -Cl_4 al kyl ene- group being optionally
PEGred with a hydroxyl or CL 3 al koxy group. W

represents gither, Q%l %ﬁnf@fy@l G %5@4% ing to, any

optionally substltu Renyl , or & phe

ag eBo%e%ﬁ%iﬁﬁla l.adepenge éﬁﬁz%épﬁnp%@%%

rogen or ogen at'om a roxyl, Cl al kyl ,

C%e ralkoxy At f léqn{gqet Ry 'thter 'ffdr‘ﬁpwwy Aid-

F2 group; on condition that if Y is a single bond

Obdﬁﬁt96h9%%1%t0%y@&@ﬂefc&h%cgh@wQ Zis of the type A
(2) Gthen Ais other than a hydrogen atom X

represents an oxygemcaindnedr farsullphullatemorl@Eing to any
represents a Cl.6 al koxy, hydroxyl or -NR7R8 group; 51

t beeCbi6 Calkowy 1gtoup ,beihag aoyrterorzald yins it t ut ed

with a phenyl; R7 and RB represent, independently of
eqolk @Eh@ﬁheglFﬁeﬁ4aah9dR9g@@P%ﬁ$ﬁﬁt%raaHIQPE al kyl

group optlonaJIX substituted with a C3_7 cycl oal kyl,

a C3_7 cycloalkenv Cl 3 aékoxy, a phenyl, a

nor phol i nyl or a .» Ii ()

and one or other of R; and Rs represents a group
-C(X)Re;

G represents a single bond;

Y represents a single bond, an oxygen or sulphur atom,
or a Ci.4 alkylene group;

A and B represent, independently of each other, a
hydrogen atom, a halogen atom, or a trifluoromethyl or
trifluoromethoxy group; on condition that if ¥ is a

single bond or an oxygen atom and if the group Z is of

Y
G//

then A is other than a hydrogen atom;

the type

X represents an oxygen atom or a sulphur atom;



C3_7 cycloal kyl, Cl1_6 al koxy or phenyl group; the said
C3_7 cycl oal kyl and phenyl groups being optionally
substituted with one or two groups chosen froma

hal ogen atom a hydroxyl group, a Cl_3 alkyl and a
Cl_3 al koxy group; or R7 and,Re, with the nitrogen
atomthat bears them form an aziridine, azetidine,
pyrrolidine, piperidine, norpholine or

benzopi peridine_ ring; _in the form of base,
agfdg ??%%Ss%l¢%‘h§%$%¥% 986l vate. 2. Conpound

aggoLdngole eabll, aeharaakrlieed b clhal dfhee or
represents a CI_ aIkyF or a phenyl optionally
suhsibtdted with one to three halogen atons; in the

formof base, acid-addition salt, hydrate or solvate.

3. Compoundgof ferpubag( Fhrageendragt @ coh@oiinl of 2,
characterized in that R2 and R represent,

| pdepandenthy aetoedshgotheanyachypdoggen adineml ae &,
hydroxyl or R2 and R 2 together forman oxo group; in
t hempoipiaf; hasestap doaddistiiog salt, hydrate or 52
solvate. 4. Conpound of formula (1) according to_any
ofiernfingl ai peptite 8ouphangcrdr ithed 2i-amihathRazole of
represents a CL.6 alkyl; in the formof base, acid-
aferokéa $3LL) hydrate or solvate. 5. Conpound of
formula (1) according to any one.Bf Clains 1 to 4,

characterized in that one N ér of R4 and RS
represents a group Z éf&é&iG aX one ogy?ther of R4
and R5 represents a gro -C (X Re; epresents a
si ngl e bond; HN R

5

S

with the acylamino acid of formula (II)

R, R

H
N _COH (i)
O R,

in which Ry, Rz, R’2, Rs, Ry, and Rs are asg defined in
formula (I) according to any one cof Claims 1 to 5.

7. Process for preparing a compound of
formula (I} according to any one of Claims 1 to 5,
comprising the step consisting in performing a peptide

coupling of the compound of formula (IV)

R2 EQE
)& (V)
R OH

1

with the amine of formula (VI)




Y represents a single bond, an oxygen or sul phur atom
or a Cl-4 alkylene group; A and B represent,
i ndependently of each other, a hydrogen atom a
hal ogen atom or a trifluoronethyl or
trifluoromethoxy group; on csgdition that if Yis a
singl e bond or an oxygen atomand if the group Z is of
the type (Z) Gthen Ais other than a hydrogen atom X
represents an oxygen at or a sul phyr atom 53 R6
represents a Cl.qﬁq“kox ] form of base,
acid-addition saltz .g)Pr ocess for

K ’ng to any one

prepari ng a conpound

of Claims 1 to 5, co

form ng a peptide coupBing of the 2-am nothiazol e of
formula (I11) with the acylamno acid of formula (I11)
~2n' which~RT ~GEZHR’L:L ) RR3 Ry aukl ¢y Rie R2, dRf2neR31inR4
and R5 are as defined in formula(l)according to any
ofierofil € dlirsatcpodsng7Lbr ecwsoneopripfepamsng & 5.
conpound of formula(l)according to any one of Clains 1
to 5, conprBsi ngMeRacamepteoRPSELRGIIACPelPoltrhg 14
peptide coupling of the conpound of fornmula (1V) R2
RESMPEY5ES 02 HCRMPRYUE Ae C&nit REMBf- dFﬁuP&CWFi)l“%ND any

one of Claims 1 to 5, in the form of base or of

pharmaceutically acceptable salt, hydrate or solvate.

9. Pharmaceutical composition containing at
least one compound of formula (I) according to any one
of Claims 1 to 5, in the form of base or of
pharmaceutically acceptable salt, hydrate or solvate,
and optiocnally one or more pharmaceutically acceptable
excipients.

10. Use of a compound of formula (I)
according to any one of Claims 1 to 5, in the form of
base or of pharmaceutically acceptable salt, hydrate or
solvate, for the preparation of a medicament for
treating a pathology in which an inhibitor of the
formation of the B-amyleoid (B-A4) peptide provides a
therapeutic benefit.

11. Use of a compound of formula (I)
according to any one of Claims 1 to 5, in the form of

base or of pharmaceutically acceptable salt, hydrate or

solvate, for the preparation of a medicament for




in which Rl, R2, R2, R3, R4 and R5 are as defined in
formula (I) according to any one of Clains 1 to 5. 8.
Medi canent, characterized in that it conprises a
conmpound of formula (1) according to any one of
Clains 1 to 5 1in the formof base or of

phar maceutical ly acceptabl e §§It hydrate or sol vate.
9. Pharnaceuti cal conp03|t|on containing at | east one

comeind oF Lo [T aceqto b0 L6 a0l 410, e

h t | t |t,

RO ErGnar Ay ﬁ%ccepm?rlése et BB

eé‘élr%%:_er%tv%l c]lq.ra]aruﬁq. td% o%@.o@en&gﬂgﬂ %ie(n!e)ntla and

accor dims 1to in the form of
b @?.% ko s@:%% ?%létt' ¢all ¥haRGee @e@r@n@ i$8l pathdicdtie:s
solvate he preparation of medi cament for

t%%%bbﬁ&t%dP%&E%l%@hﬂdiﬂﬁﬂdﬁ%dﬂ& @ﬂadeyggg t he
formati on of the R-anyloid (R—AA) pepti de provides a
t hehapedtios ' kedaideasel hnd/ee @lors akenpeaurymafrdmer.ml a
(1) according to any one of Clains 1 to 5, in the
formof base or of pharmaceutically acceptable salt,
hydrate or solvate, for the preparation of a

nmedi canent for 55 treating senile denentia,

Al zhei ner's di sease, Down's syndrone, Parkinson's

di sease, anyl oi d angi opat hy, cerebrovascul ar

di sorders, frontotenporal denentia and Pick's

di sease, post-traumatic denentia, pathol ogies

associ ated with neuroi nflamatory processes,

Hunti ngton's di sease and/ or Korsakov's syndrone.



