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WD 2006/ 021657 1 PCT/ FR2005/ 001856 AM NOTROPANE

DERI VATI VES, PREPARATI ON THERECF AND THERAPEUTI C USE
THEREOF The present invention relates to conpounds 5
that are nel anocortin receptor agonists, to the
preparation thereof and to the therapeutic use

t Hé®edd0echREaADCOrtin receptord (MC-Rs) beIDAERZ®OSh@01856
superfam |y of G protein-coupled seven-transmenbrane
domai ne receptors. Their transducti on pathway invol ves
10 the production of cAMP (Cone, R D., Recent Prog.

Hor m AM%&‘@TROE’@@@ DERIVAGAVESE \Pé’xﬂ%fﬁTé@@l VFEREREY AND
currently been described, M- MC3- R, MZ4-R
and MC5-R, and ar & FERPEESNTEE pﬁivgﬁ3§§93lssues such
as the brain (M23, 4, 5-R), the exocrine glands
(M5-R), the 15 adrenals (MC2-R) and the skin (MC1-R)

as regards tPh nai n

ones. Th .naturfl Iiggnds of

NC—RS are, as Tegards” th%vﬁagh?gtg? ABTR| “8nGCRPOuRds
ot o d i r o E Oy SecbP e B R EORERE 5 Phekt
'“ﬁfgﬁﬁréﬁﬂ@@d§h §e¥§r¥n§e£80£ ¥etRé% EQ&E? E EHSreof

subtypes, wth the exception o ave

certain sela@élymédofeink£§cégt3b§ @ﬁtaﬁg?obélﬁnéyﬁbeﬁhe
is involved in many physiol ogi cal processes,

- i reodpeht fegn Pl grent @t p st e ih AEbapiad i 98vesat FAfsmembrane

behavi our and sexual behaviour (in 25 particul ar
erdggtdire fuectpiooys . eﬁbegsttnahadantean(p&ghkaylmnvoives
body wei ght and |ipid storage), exocrine functions,
néﬂﬁ%mmOQﬁQﬁxﬁnlwﬁl@ﬁMPré@@n@raB;@n, REr2006P02g65H02m .

PCT/ FR2005/ 001856 i mmunonodul ati on, anal gesi a, etc.
Res., 1996, 51, 287). Five MC-R subtypes have currently

been described, MC1-R, MC2-R, MC3-R, MC4-R and MC5-R,
and are expressed in varicus tissues, such as the brain
(MC3, 4, 5-R), the exocrine glands (MC5-R)}, the
adrenals (MC2-R) and the skin (MC1-R), as regards the
main cnes. The natural ligands of MC-Rs are, as regards
the agonists, ACTH, and a-, B- and y-MSH, and as'regards
the antagonists, agouti protein and agouti-related
protein. None of the natural ligands is very selective
for one of the subtypes, with the exception of y-MSH,
which have a certain selectivity for MC3-R.

The melanocortin system is involved in many
physiological processes, including pigmentation,
inflammation, eating behaviour and sexual behaviour (in
particular erectile function), energetic balance
(regulation of body weight and lipid storage), exocrine

functions, neurcnal protection and regeneration,
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In particular, it has been denonstrated that M4-Ris

i nvol ved in sexual behaviour (Van der Ploeg, L.H

Proc. Natl. Acad. Sci. USA, 2002, 99, 11381; 5 Martin,
WJ., Eur. J. Pharmacol ., 2002, 454, 71). It has also
been denonstrated, by neans of nouse nodel s

smeciZitiogHoy adevoi d of certai n2MC-Rs  (KneckowR2m0Ee)0,01856
that the central MC-Rs (MC3 and 4-R) are involved in
eati ng behavi our, obesity, the netabolism and

energetic 10 bal ance (Huszar, D., Cell, 1997, 88(1),
13imuBlemdulAatS.on, Natna lGereta, <000, 26(1), 97;

Butler, A A, Trends Genet., 2001, 17, pp. 50-54).

Thus, MC4- RIrkpeckoutuldce idr édsy gesphadprecaidr obegethat
In paraIIeI MC3 and/or 4R antagonists pronote food

i MCARE Lbhdmesd vesl tine ssiunll alttewﬂcﬁu Vas st affloeg,

endQ enous agoni st, _such as, a- afooduces a satiety

sily PFlFPé%e Natsler \ﬁﬁ‘%%nssthl[\}s%h Q%}% i n{ﬂ%ﬁon
o bﬁﬁs{é ot gni s rpéyz‘?%f%mf “S#@@%h:%%' Ao
2
oSt St Rty r R R s, ‘%‘f JusT Bodels
TEEJ%lefl%%qucr&es;oLiQi &r I’@ev e{@g%’[dj CF‘OJ@ mice)
ntify,

itirally, peptides, pseu opeptl
CYEhitC tRRPIUARS o 1CARAN £ Qicd AT anid NG M tHhMIRsg am

of thus 25 nodul ating food intake. In order to

melafitialgn bamaefifeat,i \tﬂbe\/ﬁ.tght 1128 Sne i dbd Tiesth MWK t@idRgetic
and thus to limt conorbidities, a WO 2006/ 021657 3

PEa/1BR2@05/HEEE6 D.o,ng:etlel,m]dﬁﬂ,y 28 ept nentl mushembe

envi saged. This inplies that a nedicanment, for this

t ReSapeddeitc Genet., 2000, 26(1), 97; Butler, A.A.,
Trends Genet., 2001, 17, pp. 50-54). Thus, MC4-R
knockout mice are hyperphagic and obese. In parallei,
MC3 and/or 4R antagonists promote food intake, whereas
the stimulation of MC4-Rs by an endcgenous agonist,
such as a-MSH, produces a satiety signal.

These observations imply that the stimulation
of central MC3-R and/or MC4-R, reducing food intake and
body weight, is a promising approach‘for treating
obesity, which is an aggravating risk for many other
pathologies (hypertension, diabetes, etc.}. Thus,
research studies have made it possible to identify,
initially, peptides, pseudopeptides or cyclic peptides
capable of interacting with MC-Rs and of thus
modulating food iﬁtake.

In order to maintain an effective weight loss

in the long term and thus to limit comorbidities, a




i ndi cation, nust be able to be adm nistered sinply by
the patient. Oral adm nistration nust therefore be 5
favoured. Now, peptide conmpounds are not generally the
nost suitable for satisfying this need. For this
reason, it is inmportant to devel op small non-peptide
malcelesy.0Jd1e3hi s perspective3 internatipQTelFR2CDSR 01856
appl i cations published under the nunmbers WD 02/ 059095,
WD 02/ 059108, WD 03/ 009850 and WO 03/ 061660 descri be

pi perazi ne-type derivatives. O her applications
déserd-ee i phriildi Mesaatpeerde mwat | vesensusdhged. \Whis

03/ 092690 and WO 03/093234. plications WO 99/ 64002
15 d Q8D thEt7 63 I Hardrd e %zr o per ek rRpeypEc
derivatives. Application WO 01/91752 descri bes
déMAi&GF SN c I Mgl iterh®li 3 Lt $LeERR 0 R hY &Y
pyrazol yl, ring. Application WO 02/059107 descri bes
p%&@r PAMEN Yy p & d 5Pl T 1p VR | VAR T eT 200

> SRS 1D AU L e SRS
SO USRI A AR RS o

WOR/294918,; d 1y drhes. PiREFeriNest yPe Lefiyati ves
25 substituted wth a phenyl or pyridinyl ring.

Mehiem 1 a®y al so be nade of applications WD 00/ 74679,
WO 01/70708, WD 02/15909, WD 02/079146, WD 03/007949

and WD 2006/192166% $RGHSTR005, 001856 2 Y41 027 20,
whi ch descri be substituted piperidine- type
10 depipMétdavdsn sompuddlsies taap lurchn arh N Odd 3y 40T ;02 h@59095,
conpounds described in those patent applications
al@ays /059108, WO 03/009850C and WO 03/061660 describe
piperazine-type derivatives. Other applications
describe piperidine~type derivatives, such as WO
03/092620 and WO 03/093234. Applications WO 99/64002
15 and WO 01/70337 describe spiropiperidine-type
derivatives. Application WO 01/91752 describes
derivatives containing a piperidine unit fuséd with a
pyrazolyl ring. Application WO 02/058107 describes
piperidine-type and piperazine-type derivatives
20 substituted with a bicyclic structure. Applications WO
02/059117, WO 02/068388 and WO 03/009847 describe
piperidine-type and/or piperazine-type derivatives
substituted with a phenyl ring. As regards application
WO 03/094918, it describes piperazine-type derivatives
25 substituted with a phenyl or pyridinyl ring. Menticn
may also be made of applications WO 00/74679, WO

01/70708, WO 02/15909, WO 02/079146, WO 03/00794% and
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contain an am de function, that mimcs the peptide 5
structures previously known. Faced with the constant

need to i nprove existing therapies for the

pat hol ogi es nenti oned above, the inventors gave

t hensel ves the aimof providing novel conpounds that

ag® eloanyeeardgm receptor 10 agoni sts. ApsubjFeQinosf/ 001856
the present invention is conpounds corresponding to
formula (1) ORS Ra NNCRa RT Ra, RRz s in which:

15 R and RB,, which may be identical to or different

f WOMOAN® 2@ ch e mh irceprassent i ke yulrogenitzgdpiporidine-

al kyl or cycl oal kyl group, Rl represents a hydrogen
atome cremvalikds, @yaled leprl hetterocytd dd K37 7; the
aryl group, 20 R2 represents a group of formula -

( GempolndsCOe s hmd -1 aose Rt ePpligaieeh:2lyays
=0, 1, 2, 3 or 4, WD 2006/021657 5 PCT/FR2005/OO%§
yCz@l’Gae'Lrﬂ Bn a\md@pr%g@fﬁﬂsora hyfeh o et Dy PorPePt L

hydroxyl, al ,, cycl oal al koxy, aryl, heteroaryl
oS LINREHRES Qﬁ%? ‘y W%%%1fferent to a hydrogen
at om when

Faced with the constant need to improve
existing therapies for the pathologies mentioned above,
the inventors gave themselves the aim of providing
novel compounds that are melanocortin receptor
agonists.

A subject of the present invention is

compounds corresponding to formula (I)

(1)

in which:

R, and R,, which may be identical to or
different from one another, represent a hydrogen atom,
or an alkyl or cycloalkyl group,

R, represents a hydrogen atom, or an alkyl,
cycloalkyl, heterocycloalkyl or aryl group,

R, represents a group of formula
- (CHz) x— (CO) y=Y or -(CO)y~ (CH2)x"Y, in which:

« X = O, 1, 2, 3 or 4,
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5x =y =0, . RI11 and R12 which may be identical to
or different fromone another, represent a hydrogen
atom or an al kyl, cycloal kyl, al koxy or -NR13R14, or
else RI1 and R12 form together with the nitrogen
atomto which 10 they are attached, a nono- or

bweygbb%/ég&%%t?l”e containing 4rom4 to #OTVERY005/001856
nmbers and optionally conprising 1 to 3 additional

hetero atons and/or 1 to 3 ethylenic or acetyl eni c
unsaturations, this ring being optionally substituted
in any of the pogjtdmoms, 15 with 1 to 3 groups chosen
from hal ogen atonms, and hydroxyl, al kyl, cycl oal kyl

and al koxy grbuperdemay a oiydxegph estaofi, sucha cygfiexyl,
structures, nmention may be nmade of pyrrolidinyl,

mal gyl i oylclopykydl,i milkoxivsoiandal i mateprups at ciNRi2B:2
R13 and R14, which may be identical to or different

f gooupne Yabetiher difEsresdntt ca shyrRseatadA™ WHietan

al kyl , cycloalkyl or al koxy group, or else R13 and
R¥4=f Erm Otogether with the nit rogen atom to which

ggsynegrezgt fﬁ?gcgg R%lz?gﬂn&lggleq ,Iﬁaéi Cl Icgeﬁ rCL?;'S rqiho?rih
| BARBEFT W I06BOZIEAT S PRS0 ) D TRERELE] aom,

%osen A Soa i AR S ogcggd,elaf,@d -
CC%%OHH C(%Chﬂ%her I\RQQ'%@ ni\Br&%ﬁ'Rgtom to which

-NR- - COOR groups, where R and R

StALe @%edﬁﬁk%%%e@§|%Wﬁmno— or bicyclic structure
containing from 4 to 10 ring members and cptionally
comprising 1 to 3 additional hetero atoms and/or 1 to
3 ethylenic or acetylenic ﬁnsaturations, this ring
being optionally substituted in any of the positions
with 1 to 3 groups chosen from halogen atoms, and
hydroxyl, alkyl, cycloalkyl and alkoxy groups. By way
of examples of such. cyclic structures, mention may be
made of pyrrolidinyl, morpholinyl, pyrrolinyl,
isoindolinyl groups, etc.,

« Ry3 and Rjs, which may be identical to or
different from one anocther, fepresent a hydrogen atom,
or an alkyl, cycloalkyl or alkoxy group, or else R;3 and
Ry form, together with the nitrogen atom to which they
are attached, a mono- or bicyclic structure as defined
above,

Rs represents 1 to 3 groups, which may be

identical to or different from one another, located in



R5 represents a hydrogen atom or an al kyl or
cycl oal kyl group, R4 is chosen from (1) a group of
formula (a), (b) or (c) 10 optionally substituted
with an oxo group: X X )m(a) (b) (c) in which each
of the rings of fornmulae (a), (b) and (c) may be

sybBsbinhut,ed, R any positions,swth 1 tec4,8ro008/Réiss56
mﬁ?c%bﬁéfggéGFgentlcal to or cﬁfferent 1gcf{on1one/

another, and in which: a =0, 1, 2 or 3, p=0, 1, 2
or 3, m=20, 1or 2, X represents an oxygen or

SHBQhﬂbsQ%QEhsobfa £120 rfin@g tRERBECh €HeP6)ardREtt aathedN
(Rio) -, R6 is chosen from a hydrogen atom a

hahagenRogkamiron GEQURen GEHRS ,Xa@kB,a 1k (ICHY)y o6-cGAERS, ,
- (CH2) x- NRBR9, -(CH2).-CO NRBR9 or
- £CRR) ~NRRB-, CORD-NIRR ' whi-tiR M0 -ZJQ 6/-0RLEBF-NRR ',
PCT/ FR2005/ 001856 x =0, 1, 2, 3 or 4, and R8 and R
arB¥RaSO@&f i, netiObel o@N andanCaPRyfrouvpél oahkye, R and R’
heterocycl oal kyl, aryl, heteroaryl, alkylaryl,
5 abk¢l Bet edangld, bel@ﬁhalkyl Cx)cycloalkyl

-CO heterocycl oal kyl, 5 o'e |, CI)heteroaryI

- Co al kyI ar# reREFSERY Fhat EV@#%H 2EQMg| Ry 2 alkyl or
- CS- al.kyl , CS—heterocycIoaIkyI CS-aryI

S

r PrEou

R; is chosen from:
(1) a group of formula {(a}, (b) or (c)
10 optionally substituted with an oxo group:
A X
\w:Q " a a
-
(a) (b) . (c)

in which each of the rings of formulae (a},
(b} and (c) may be substituted, in any positions, with
1 to 4 groups Ry, which may be identical to or different
15 from one another, and in which:
a=20, 1, 2 or 3,
p =20, 1; 2 or 3,
m=20, 1 cr 2,
X represents an oxygen or sulphur atom, or a
20 ring member -C(Rg) (Ry)~ or -N(Ryg)-
R¢ is chosen from:
« a hydrogen atom, a halogen atom,
» & group —(CHz)x—ORg, - (CHy) yn—COORg, - (CHp}x—

NRgRg, —(CH»z)x—CO-NRgRg 0r =-{CH:);-NRg—CORg, in WhiCh
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-CS-al kylaryl, -CS-al kyl heteroaryl, -CS-NRBRO or -C
(=NH) -NR8BR9 group, 10 a fused or nonfused cycl oal kyl
or heterocycloal kyl group located in the spiro
position on the ring of fornula (a) to which it is
attached, a cycloal kyl or heterocycl oal kyl group fused

Wizbh 288 capyh ca het efoaryl gropp, 15 R Pébeﬁ@@Bs?bgﬂBSG
hydrogen and hal ogen atons, and al kyl, cycl oal kyl,

aryl, heteroaryl, aIkyIaryI alkylheteroaryl -OR,
-O-aryl, -O-heteroaryl, O-alkylaryl,
- Q- al kyl het er 0ar ylr, 4 NBRd, RzCOhBRR; ,are NR (2 Rned below,
-NR-CO-NRR', -NR-COOR, -NO2, -CN and -COOR 20 groups,
where R and.Rn arleds, defd el el owe tR8r cowglc RO Breel ,
chosen, independently of one another, froma hydrogen
atoml, ahdtalrbplrylcyaldalleylyl, Rdtkaridoeycroaldn,, aryl,
het eroaryl, alkylaryl, alkyl- heteroaryl, -CO al kyl,
@Ocyélkerél,kyﬁo c@@l@@tlécryd 25 Cydled Aoy Logdkatlyl |
-CO heteroaryl, -CO al kyl aryl, CI}aJktheteroaryI
- S69- QFW}h ‘C§0@5@Fép@éW%yl‘CO‘QGQ@HéFéﬂocycloalkyl

S02- het er oar 2006/0216
POSPr R HAPGOF658 Y 1505, rﬁ}ﬁ? -Cs= cy53°53kyl

- S02- al kyl het , N - NRR' ,
z:%gn% 306 eroar;‘%lmcgﬁo%ﬁfm&s k&? ef(?arf 2, 3
f [ [,
oyt ?E&ﬁar%efer(%éi‘éﬁg%ﬁﬁ%ﬁ R s Y
gL@qgﬁH@eN@gRgQ%kgﬂ§lly substituted with one or nore

groups chosen fromthe groups RR, R, -OR -NRR,

-CO-NRR , - NRr G&Rg cﬁ\l%&ifd\&%%,cyé\i&lkm &nd
-COOR, OOOR, COR, OCONRR , NRCOOR

heterocycloalkyl group located in the spiro pcsition on
the ring of formula {(a) to which it is attached,

a cycloalkyl or heterocycloalkyl group fused
with an aryl or heterocaryl group,

Ry is chosen from hydrogen and halogen atoms,
and alkyl, cycloalkyl, aryl, heterocaryl, alkylaryl,
alkylhetercaryl, -OR, -0O-aryl, -O-heteroaryl,
~0-alkylaryl, -O-alkylheterocaryl, -NRR’, -CO-NRR’,
-NR-CO-R’, -NR-CO-NRR’, -NR-COOR’, -NO;, -CN and -COOR
groups, where R and R’ are as defined below,

Rg and Ry are chosen, independently of one
another, from a hydrogen atom, and alkyl, cycloalkyl,
heterocycloalkyl, aryl, heterocaryl, alkylaryl, alkyl-
hetercaryl, -CO-alkyl, -CO-cycloalkyl, -CO-hetero-
cycleoalkyl, -CO-aryl, -CO-heterocaryl, -CO-alkylaryl,
-CO-alkylhetercaryl, -S50,-alkyl, -50;-cycloalkyl,

-S0;-heterocycloalkyl, -SO;-aryl, -SO,-hetercaryl,
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or else R8 and RO together forma cycloal kyl 10 or a

het erocycl oal kyl ; R10 is chosen from a hydrogen

atom a group - (CH2) x-ORO, - (CH2) x-COORS,

- (CH2) x- NRBR9, - (CH2)x-CO- NRBR9O or - (CH2) x- NRB- COR9,

in 15 which x =0, 1, 2, 3 or 4, and R8 and R9 are as
defo rmeah 6 admoves7 a cycl oal kyl er het er ocyrddTyaRI05/001856

~group fused wth an aryl or heteroaryl group, an

al kyl, cycl oal kyl, heterocycl oal kyl, 20 aryl,

heteroaryl, al kylaryl, alkyl heteroaryl, -CO alkyl,
- COQyelldalllaylyl,- COChetekptheteabkylyl, -CO=-8HyFNRR’,
-CO heteroaryl, -CO al kylaryl, -CO alkyl heteroaryl,

- CSI Ry | SCOORRycl g3 KRR amms- hetriecPBl gapkpls, wnhere
-CS-ar(iI, -CS-heteroaryl, 25 -CS-al kylaryl, ,
- esalby | hetdr chrdl |4 - CRARBRIND BC(aRE) 2NRBRGIned below,

-SQ2-al kyl, -S02-cycl oal kyl, -S02-heterocycl oal kyl ,
505 BT A Do 1ot 5 S0k SotBer ST Sk
P%%F%ZOOS/ 001856 -.S02-al k

q&ﬁ¥ﬁﬂ%ﬁ%%ﬁ@[b%ﬁi? {fééééﬁﬁr %%%?i%ﬁ%%% ?%;h one
R e R

the nitro _ al hed and a _
canfalr atoiplpget ed Nl @Vrs O POSLEHOFREA thﬁog,yqddbp and

structure of fornula (a), but not adjacent to sai
nitggen GicHn @R iceeonpnistegr’ from 3 to 5

menbers, R and R represent, independently of one
anot her, a hydrgigen Rt @fd ®; abgakkgl, feyal aakkylealkyl
or a heterocycloalkyl;

Rig is chosen from:

« a hydrogen atom,

« 2 group - (CHz}x—0Rs, —{CHz),—COORg,
~{CHz) x~NRgRg, = (CH;)x—CO-NRgRg or - (CH:z)4x-NRg—CORg, in
which x = (0, 1, 2, 3 or 4, and Rg dand Rgs are as defined
above,

» a cycloalkyl or heterocyclealkyl group fused
with an aryl or heterocaryl group,

« an alkyl, cycleoalkyl, heterocycloalkyl,
aryl, hetercaryl, alkylaryl, alkylheterocaryl,
-CO0-alkyl, -CO-cycloalkyl, -CO-heterocycloalkyl,
~-CO-aryl, -CO-heterocaryl, -CO-alkylaryl,
-CO-alkylhetercaryl, -CS-alkyl, -CS-cyclecalkyl,
~CS-heterocycleoalkyl, -CS-aryl, -CS-hetercaryl,
-C8~alkylaryl, -CS-alkylheteroaryl, —CS—NRéR%
-C(=NH)-NRgRy, -S0z-alkyl, -S8Q0,-cycloalkyl,

-803-heterocycloalkyl, -SOz-aryl, -S50;-heterocaryl,
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10 heterocycl oal kyl, aryl, heteroaryl, alkylaryl or
al kyl heteroaryl group, or else R and R can together
forma cycl oal kyl or a heterocycl oal kyl, the al kyl,
cycl oal kyl, heterocycl oal kyl, aryl and heteroaryl
groups being optionally substituted with 15 one or

My o dwsen fromthe groups R R pCTORR-ONBR001856
-CONRR, -NRRCOR, -NRCONRR, -NOX®2, -CN and

-COOR, OCOR, COR, OCONRR , NRCOOR , (2) a group of
formula -A-R18, -A-CH=EN-R19, -A-N (R20) -A -R19,

- ASQO-NI kR2Q) v1A ~SR19alkAlbkt Nba)Y v1iR29 6680, 20RsRe group,
-A-N(R20)-COO- A", in which A and A represent a linear
owheEmandhednal Ryl ageoap, dRE8nedprbs¥ats a hal ogen

atom or an -NH2, hydroxyl or phenyl group, R19
represents a chyetsgeRiatiommsor v thy dihex it ispEsyjatom to
benzyl or heteroaryl group, and R20 represents a,
hydvisden tatidmadit a8 d aeh A3 | CaF e, a1 kogrbep b any
formula (d):_ W) 2006/021657 10 PCT/EF%&OS/QPlSEG ~W YV
(PPsIGhon "of gits orEtHF sTEREF TR0 i HOERY PosTti onst

with 1 to 4 groups R, which may be identical to or ._.

i LR E i SRR L LT S W gl S0 R SRS
ich ryis | to 1, 2 or 3, sis equal to O or 1,

\gr?goong otfo %?q%r%éerwsl’r epresents a nitrogen atom the

others anong Wn/ gnd W reniesenthido dridyt epect | fe

menbers (i.e. -CH2- ring nenbers for V and and a

'gﬂbther, a hydrogen atom, or an alkyl, cycloalkyl,
heterocycloalkyl, aryl, heterocaryl, alkylaryl or
alkylhetercaryl group, or else R and R’ can together
form a cyclcalkyl or a heterocycioalkyl,

the alkyl, cycloalkyl, heterocycloalkyl, aryl
and heteroaryl groups being optionally substituted with
one or more groups chosen from the groups R, R’, -OR,
-NRR’, -CO-NRR’, -NR-CO-R’, -NR-CO-NRR’, =~NO;, -CN and
-COOR, OCOR, COR, OCONRR’, NRCOOR’,

(2) a group of formula -A-Ris, -A-CH=N-Ris,
-A-N{Rzg)-A’ -Ryg9, —A-CO-N(Rzp)~-A’"~-Ris, —-A-CH(NHz)-Ris or
-A-N{R2q) -CO0-A’, in which A and A’ represent a linear
or branched alkyl group, Ris represents a halogen atom,
or an -NH., hydroxyl or phenyl group, Ris represents a
hydrogen atom, or é hydrexyl, phenyl, benzyl or
hetercaryl group, and Ry represents a hydrogen atom or
a benzyl group,

(3) a group of formula (d):
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ring nmenber for U), or 10 (4) a -(CH2)r-heteroaryl
group, where r is equal to 1, 2 or 3. The conpounds
of formula (1) contain at |east one asynmetric carbon
atom They can therefore exist in the form of
enanti omers or of diastereoi soners. These 15
egantiowee 1&x di ast er eoi songrgs, and al $ETYERCWNSS 001856
thereof, including racem c mxtures, are part of the
i nvention. Anong the conpounds of formula (1) that are
subj ects of the invention, preference is given to
those 20 in which the,VV bop-atqm i dentified by the
asterisk in the formd'a bel™ an (R (
configuration: WO 20@6/0216§ /FR2005/691856 O
RS NNRa RwvR\ RJ. 1R 2 conpounds  of
formula (I) aEtﬁ??fﬁg tHIT he vention can al so exi st
inthe formof m&tures of conforners, which are al so
part of the invention. They 5 can also exist in the
form of cis o4 Edsly SotRFEltwred i ntit Y s b Yo
or .exo_isoners. These isogprg, and. al.so the m xture
Crirén

t Hértbof, tar é Pt EGt RheV fegn bey i demtd ad °F
;ggg&%&%%@?g&%ﬁgcg%%%ﬂﬁﬁgﬁgHPQHgd efgnéé"a é@%f'gnd in

which r is equal to 1, 2 or 3, s is equal to 0 or 1,

and one of U, V or w represents a nitrogen atom, the:
others among U, V and W representing methylene ring
mempers (i.e. -CH;- ring members for V and W, and a -CH-
ring member for U), or

(4) a - (CH:).~heteroaryl group,
where r is equal tc 1, 2 or 3.

The compounds of formula (I) contain at least
one asymmetric carbon atom. They can therefore exist in’
the form of enantiomers or of diastereocisomers. These
enantiomers and diasterecisomers, and also mixtures
thereof, including racemic mixtures, are part of the
invention.

Among the compounds of formula (I) that are
subjects of the invention, preference is given to those
in which the carbon atom identified by the asterisk *

in the formula below is in an (R) configuration:



10

15

10 advant ageously has an endo configuration, as
represented below Ra ORS NNR4M HRa RL\ R Rz
3 The conpounds of formula (1) can exist in the form

"of bases or of addition salts with acids. Such 15

addition salts are part of the invention. These salts
ak® @%\o%ryto@q%%jsl y prepared with phar magedtrgalons /001856
acceptable acids, but the salts of other acids that
are useful, for exanple, for purifying WO 2006/ 021657
12 PCT/ FR2005/ 001856 or isgql atijag the conpounds of
formula (1) are dRso part pf t i nvention. The
compounds of fornmula (1) car db. exist in the form

e i Je. iT the 5 form of
associ ations '® Tourdhi/nat ‘ jth one or nore
mol ecul es of wat ¢rRpr ‘\th a so Such hydrates
and sol vates arepal so pdrt of thg/imsbvention. In the
cont ext of theqﬁrggent inventiopa3 and unl ess
ot herw se nention in the text, the term 10 - "a
hal ogen atom' is intended to nean: a fluorine, a
chl orine, aThreomiamecmdam dfodioeula "&h a&ydPrgipupto the
is intended to nmean: a saturated or unsaturated (i.e.
cemyErsiieg irerwedsol eaidt Jruride ufin ons BEXELFSF etif ¢

or acetylenic type), . o
conformers, whlich are also part of the invention. They

can also exist in the form of cis or trans isomers, or
in the form cf endo or exo isomers. These isomers, and
also the mixture thereof, are part of the invention.
In this regard, the tropane ring of the
compounds of formula (I} according to the invention
advantageously has an endo configuration, as

represented below:

R, 0 |5
N<
N R,
H
R,
N
yd

R; .EQ R;

The compounds of formula (I) can exist in the
form of bases or of addition salts with acids. Such
additicon salts are part of the invention.

These salts are advantageously prepared with
pharmaceutically acceptable acids, but the salts of

other acids that are useful, for example, for purifying
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15 linear, cyclic or branched aliphatic group
conprising from1l to 6 carbon atons. By way of
exanpl es, nention my be made of nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl, neopentyl groups, etc. and the cycl oal kyl

9606“%0%%'2&%@7“' ow, and al sq,al kyl 20 9&9?@?296'53/’001856

partially cyclized, such as the nmet hyl - cycl opropy
group. Such an aIkyI group may be substituted with 1
or nore groups (for exanple with 1 to 6 groups)

cheseBofl keAnhakage R AR dsr @Fulfidrithl & of1) %’@'%U%o' rt
a -CF3 group% and the groups R, R, ORq 25 - N Ba
-60 MRR invBRt@OnR , -NR-CO-NRR, -NO2, -CN and

-000R, OCOR, COR OCONRR , NRCOOR ; where R and R
represent, rChdepengeniklys off deeranet NG, oarhyedraagexi\AD
2006/ 021657 13 PCT/ FR2005/ 001856 atom or an al kyl,

cyvl bhekfbrmhete hgclyrelteal kyl ofamsypllvathet,erdoar.ylin the

al kyl aryl or al kyl heteroaryl group, or can together
fBPﬁmaoéyéE§9PR§¢l@ﬂ8aOﬁepér@@W@hﬂﬂu@ﬂns Mrﬁb one or
cycl oal k grou is intended to nean: a clic

alRyF 6Pg§5uéﬁﬁppﬁsWﬁéeﬁeP%e@ﬁt@ §n§Q§Wﬁﬂqu Uit ons,

a%l th carbgn atons being i voIvedlnwg cyclic.
SPYEEEGPS. 2By ARy OF exATH 6 SOmbrtiton m&?%ém
cyclopropyl c Iobut ent yclohe

o oupe. ot TSR Beb oty PP sy Be VR ton, and

SURSLLLULedoas  dBSGLhborahors, Lol the.al kyle grauy: -

et erocycl oa group™ i §i ntended t

cycl oal kyl group s defi ned,pbove, 1ﬁ%§ﬁae&0€8rm§éﬂg a
between 1 and 4 hetero atons, such as nitrogen,

oxygen: agl/ or cRUbRHE, Sushomihet 8roeyCliediheal kyl
group may be substituted as descri bed above for

- Yan alkyl group” is intended to mean: a
saturated or unsaturated (i.e. comprising between 1 and
3 unsaturations of ethylenic or acetylenic type),
linear, cyclic or branched aliphatic group comprising
from 1 to 6 carbon atoms. By way of examples, mention
may be made of methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl, neopentyl groups, etc.,
and the cycleocalkyl groups defined below, and also alkyl
groups only partially cyclized, such as the methyl-
Cyclopropyl group. Such an alkyl group may be
substituted with 1 or more groups (for example with 1
to 6 groups) chosen from halogen atoms (resulting, for
example, in a -CF; group) and the groups R, R’, -0OR,
-NRR’, —-CO-NRR’, -NR-CO-R’, =-NR-CO-NRR’, -NO,, -CN and
-COCR, OCOR, COR, OCONRR’, NRCOOR’; where R and R’

represent, independently of one another, a hydrogen



the cycl oal kyl group and may conprise one or nore, for
exanple 1 or 2, ethylenic or acetyl enic unsaturations.
By way of exanples of heterocycl oal kyl groups, mention
may be made of piperidinyl and tetrahydropyan groups;

20 - "an al koxy group" is intended to nean: an
QrRldoe fRaigpl , where the aljkyl group 'P%ﬂ@“@?fdﬂ”}%m%
above; - "an aryI group” is intended to nean:

cyclic aromati c group conprising between 5 and 10 ring
25 nmenbers, for exanple a phenyl group. Such an aryl

0@\, Myt be, Suhsil t wed sl 1y 1, Ofe ®F &c @ DePBk ¢ praryl,
exanple with 1 to 6 groups) chosen from hal ogen atons

W 2R0/021165 & 114, IRET IFR2O 0bY I0P1Bste r s egUl §Tovgp, for can
exanple, in a -CF3 group), and alkyl R R, -OR
- NRB et heQOMRR! ,a -dYRICG IR Y1 @f?ixh@fétocy®KﬁalkytN
COR and - COOR groups, where R and R represent,
i ndependent |-y 0& omelandklér graupgfdﬂ@ge@tgmmd G0 @gad: a
aIkyI_ cycl oal kyl, heterocyc| oal kyl, aryl, heteroaryl
S algA &Fylald?ylalqaﬂ%tcéfwwl@? RPLWeRD c%mali“@)g%t‘h%? on
forn1a cycl.oa or. het erocycl oal ky] ; ‘an al kyl ary
@i%ﬁé\%é@% nd a*?ﬁﬂawy}n\@%‘ﬁ%da%nd lﬁ?ned
a oV el f substituted 10.wit aryl ou
oéti ﬁel e aﬁw%rwfﬂ%f% p TRIEFEy A8y be
I oup; t er
| e a’%el%?ﬂopiﬁ AT RSl %nbr. i ng
b%ﬁ%ﬁ%ﬁa n n i§32! WeED b
1 and eE}%)é}'ero a dgnsgatl(gesuc i n%{(%:ir)%&g)en3§ on(g?g% ¥ be
10 arehe igHRiuns By vy ifg %@'%r"@ﬁ@l@ﬂkﬁPng&p,

made of the pyridinyl group and
~ “a heterocycloalkyl group” is intended to
mean: a cycloalkyl group as defined above, also
comprising between 1 and 4 hetero atoms, such as
nitrogen, ox?gen and/or sulphur. Such a heteroccyclo-
15  alkyl group may be substituted as described above for
the cycloalkyl group and may comprise one or more, for
example 1 or 2, ethylenic or acetylenic unsaturations.
By way of examples of heterocycloalkyl groups, mention
may be made of piperidinyl and tetrahydropyan groups;
20 - “an alkoxy group” is intended to mean: an
-O-alkyl radical, where the alkyl group is as defined
above;
- “an aryl group” is intended to mean: a
cyclic aromatic group comprising between 5 and 10 ring
25 members, for example a phenyl group. Such an aryl group

may be substituted with 1 or more groups (for example

with 1 to 6 groups) chosen from halogen atoms
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the fyryl group. Such a heteroaryl group may be
substituted as descri bed above for the aryl group; -
"an al kyl heteroaryl group” is intended to 20 nean: an
al kyl group as defined above, itself substituted with
a heteroaryl group as defined above. Anobng the

coopowndy cefldsor mul a (1) that jare subj eety/eR20ES/001856
i nvention, nention may be nmade of those in which Ra,

Ra., R2, R3, R4 and R5 are as defined above 25 and R
represents an al kyl, cycl oal kyl, heterocycl oal kyl or
pHemplligriowy. fAdvadageayslin R ~-TRpgesept)s and alkyl R,
cycl oal kyl group, such as a cycl ohexyl group. WO

2806/ OPE65 7 NER ' RCHIER2UUE/ ,00-D8E6-0 /Afon g- HBreC it undsN Oz,
of formula (1) that are subjects of the invention,
meftl, 0K ORa R SEOOR HdaInst, Wit B rRiwhiRh TeRreeent,

Rl, R3, R4 and R5 are as defined above and R2 is
choserendsmtilie o9 g rdup <L @ hyd mﬁ‘:@t?tom' or an

£}ﬁ§§112§<1¥;%ﬂ C_E%ygo NR16R17%F&§%§lrylér(m)heteroaryl
X- NRl

F&ﬁ5 aa%%cy%§$§%ﬁhe %ylé£§ﬁ§§ Qr, can together

gﬁg) 7, 1 2, 3 or 4 and
QE %9% 'ﬁ}l dlrg hv%legbc par(leosaela% sl a hydr ogen

aton1 or an-ﬂ'kaﬁ,alEy§£99hkgkoeb"a£E0§Mtshaea, t8Nflean:
R16 and R17, which may be idéntical to or dlfferent

f sama=q 1a@qtdw as AR Adur ogade it abs O twied
al kyl , cycloalkyl or al koxy group, or else R16 and 15

lethogm atrggetdrerupMash ddfe med raogere atmit amha chylaryl
they are attached, a nono- or bicyclic structure ‘
combaipniisg foromxAntd €10 & irep aweinteraiand opti onal |y
conprising 1

- “a heterocaryl group” is intended to mean: a
cyclic arcmatic group comprising between 5 and 10 ring
members and comprising between 1 and 6 hetero atoms,
such as nitrogen, oxygen and/or sulphur. By way of
example, mention may be made of the pyridinyl group and
the fyryl group. Such a heteroaryl group may be
substituted as described above for the aryl group:;

- “an alkylhetercaryl group” is intended to
mean: an alkyl group as defined above, itself
substituted with a hetercaryl group as defined above.

Among the compounds of formula (I) that are
subjects of the invention, mention may be made of those
in which R;, Ra, Rz, Rz, Ry and Rs are as defined above
and R; represents an alkyl, cycloalkyl, heterocycloalkyl

or phenyl group. Advantageously, R; represents a

cycloalkyl group, such as a cyclohexyl group.
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to 3 additional hetero atons and/or 1 to 3 ethylenic

or acetylenic unsaturations, this ring being
optionally 20 substituted in any positions with 1 to 3
groups chosen from hal ogen atons, and hydroxyl, '
al kyl, cycl oal kyl and al koxy groups. Anobng the

CGJ@DQ@@%S/O@&@‘W nula (1) that jzare subjeets /@R2008,/001856
i nvention, nention may nore 25 particularly be made of

those in which R2 represents a group - CO NR16R17,

where R16 and R17 represent al kyl or al koxy groups.

R2 advant ageidsigy trepresgithds gy ufn M 20067 0 26T dife
PCT/ FR2005/ 001856 - CO NR16R17, where R16 and R17

r epiogsents alfkylhegriowgsit jAmngnetritel coo moow redlss o fbd anand aof
(1) that are subjects of the invention, nmention may
aktbesiee imadd iohh RuhoBe .i RiwhReh Ra,arkRy,Rs Rte R3, dRfined
and R5 are as defined 5 above and R3 represents 1 to 3
gREBOPS, WhiccRzmh§ BBOSpaeAtPRaltheo fod loWingr FCUPEEm
one _anot her, chosen from _hal ogen_at ons,

Adgé)n yeod%q) VERRB e présdlivs Bl ¢ C%rao@bl

PoERaras rXL)oatrH Al %%*i”wﬁ?%%?e TeaBitvon,
”E%Eéf‘ oy, 2L s o ciesh 1o g'n‘ldR?m s

s defln ove

Chqgﬂn fr%ﬁﬁ‘z)a(%)ra ;&‘}% x'“é@w%ﬁﬁl'& ]r)D'wk{lacr%)'

-11)f RID 13 (a1, (ﬁ 2, (- 46@&&1 £Di ) 1In2WhBC£h: 4,
each of the rings ‘of formJIae(a 1), (a-2), (a- 3),
(a-4) and (b-H}) eé8prbeesvbski hytedgennatom, or an alkyl,
cycloalkyl or alkoxy group, and
+« Rjg and R;;, which may be identical to or

different from one another, represent a hydrogen atom,
or an alkyl, cyclealkyl or alkoxy group, or else Rig and
Rj7 form, together with the nitrogen atom to which they
are attached, a mono- or bicyclic structure containing
from 4 to 10 ring members and optionally comprising 1
to 3 additional hetero atoms and/or 1 to 3 ethylenic or
acetylenic unsaturations, this ring being optionally
substituted in any positions with 1 to 3 groups chosen
from halogen atoms, and hydroxyl, alkyl, cycloalkyl and
alkoxy groups. |

Among the compounds of formula (I) that
are subjects of the invention, mention may more
particularly be made of those in which R; represents a
group -CO-NR3;gR;7;, where Rjs and Rjy; represent alkyl or

alkoxy groups. R; advantageously represents a group




any positions, with 1 to 4 groups R7, which may be
identical to or different fromone another, as defined
20 above, and in which a =0or 1, p =0, 1, 2 or 3,
p’ =0or 1, m=0, 1 or 2, and R6 and R1O are as

defi ned above, (2) a group of formula -A-R18 or

- AN A1 evhere A, R18 andi R19 are aspcaefd 5/001856

above, 25 (3) a group of forrmula (d) as defined above:
WD 2006/ 021657 17 PCT/ FR2005/ 001856 iWV ( (d) (4) a
group -(CH2)r-furyl or -(CH2)r-pyridinyl, wherer is
eHED-NRY¢Hy7, 2whierd. Rhp dde Ryouppreteher E’llh@@; gaolps.
(a-2), 5 (a-3), (a-4) or (b-i) above, nention nay in
particul ar Aweormpdehofcdimmsendoroihf ehmikbar €pr eseat Sare
an -NH2 or phenyl group, R7 represents a hydrogen
atsorpimcts  dfy drioxyi nyprujpn amerRi0on epresehés e made of
hydrogen atomor an aryl or alkylaryl group, or

f &Mdse vint Whigr st r fgen RO &ponRi c2ihi B ante jass defined
at ached and a carbon atom | ocated in any position of

E W13 dbor GEPHEESHL St dr 9 & @FCPPS bithisdy may be
adj nt to said njt en at a bridge conprisin
f PERTE Y56 s et trfoe/g.\fo%%ég% Wgtah%rpr%%%%%rg from
h nogen atom.in 5 rou ornul a
t?é% &“gieup &Offfsorn‘%ﬁ” ricade aésogfeeﬁr%%ﬁt&) 5 ¥ingit
pl&@@ﬁl ro with the nitrogen
at'om tpo \J/?lm ch it bl&g q{1II(1E()an<jpa carbon atom
| ocated in amsRP %Hc—:‘ % ourIche YO LSt UEEUr & & are
formula (a-1), but not adj acent
10 subjects of the invention, mention may also be made of
those in which R:, Rar, RJ,IRQ, R; and R; are as defined
above, and Ry is chosen from:

(1) a group of formula (a-1), (a-2), (a-3),

- or {b-1) below:

15 (a-1) (a-2) {a-3) {a4) (&-1)
in which each bf the rings cof formulae (a-1),
(a-2), (a-3), (a-4) and (b-1) can be substituted, in
any positions, with 1 to 4 groups Ry, which may be

identical to or different from one another, as defined

20 above, and in which a’ = Q0 or 1, p =20, 1, 2 or 3,
p’ = 0o0or 1, m =0, 1 or 2, and Rg and Ri; are as
defined above,
(2) a group of formula -A-Rig or -A-CH=N-R.q,
where A, Ri;g and Ris are as defined above,

25 (3} a group of formula (d) as defined above:
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15
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20 to said nitrogen atom a bridge conprising 4

menbers. Anong the conpounds of formula (1) that are

subj ects of the invention, nention may al so be nade of

those in which Ra, Ra., Rl, R2, R3 and R5 are as

defined above, and R4 is chosen from WD 2006/ 021657

1HoPShoEF20Q%5001856 (1) a graup of fm%‘r?y@@n%/ooww

(a-6) or (b-2) below \/~\/~/~ NRD\~ R

(a-5) (a-6) (b-2) in which each of the rings of

formul ae (a-5), 5 (a-q&vand (b-2) can be substituted,

in any positions, w.t ps R7, which may be

identical to or dif e another(dis

defi ned above, and i 0 or 0 or 1

m=0, 1 or 2_ and g as deflned above,

10 (2) a group or i RY8 or - A-CH=N-R19,

where A, RI18 and 9 are as deflned above, (3) a group

of formula ( where r -1 r. 15

(4) a group % CﬁQﬁFOP§?YIC8P (%%Egi %?rT&?%$F_£yﬁHQF€Y1'
In t@ﬁ groups of fornul ae

Wh%f%q%ahg)%q%a& fﬁ QY abo&é ‘mention may in

gﬁrf Il\ll(iél g: gﬁeg?/‘%eg‘}fou tsh%sfe f‘oq:rmu | ch aRq_ r’ep(rae_szqn’t S

(a=-3), (a-4) or {b-1) above, mention may in particular

erent

be made of thcse for which Rg represents an -NH; or
phenyl group, Ry represents a hydrogen atom or a
hydrexyl group, and Rip represents a hydrogen atom or an
aryl or alkylaryl group, or forms, with the nitrogen
atom to which it is attached and a carbon atom located
in any position of the c¢yclic structure of
formula (a-1), but not adjaceﬁt to said nitrogen atom,
a bridge comprising from 3 to 5 mémbers.
Advantageously, R;p; represents a hydrogen'atom in the
group of formula (b-1} and, in the group of
formula (a-1), a hydrogen atom or a phenyl or benzyl
group, or forms, with the nitrogen atom to which it is
attached and a carbon atom located in any position of
the cyclic structure of formula (a-1), but not adjacent
to said nitrogen atom, a bridge comprising 4 members.
Among the compounds of formula (I) that are
subjects of the invention, mention may also be made of
those in which R,, Rar, Ri, Rz, Rz and Rs are as defined

above, and Ry is chosen from:
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20 R7 represents a hydrogen atom or a hydroxyl group,
and R10 represents a hydrogen atomor an aryl or

al kylaryl group, or fornms, with the nitrogen atomto
which it is WO 2006/ 021657 19 PCT/ FR2005/ 001856
attached and a carbon atom | ocated in any position of

the oweld/@oatgsuct ure of formuliy (a-5), bwermerR2005/001856
adjacent to said nitrogen atom a bridge conprising

from3 to 5 nmenbers. Advantageously, Rl() represents a
hydrogen 5 atomin the group of fornmula (b-2) and, in

the group of(1)f er Moy aH)fomdydr gen) at R er @ (b-2)
phenyl or benzyl group, or forns, with the nitrogen
abemowo which it is attached and a carbon atom

| ocat ed i y position of epcyclic structure of g
formula (a-5)n-shut not .o@ 10 to sai d-Qi ’°
atom bX(iLdge conprising ¥ _ngnpers. Among the

compou of fornula (1) that are subjects of t e
i nvention, _rg)enti on may al s? e made of those in which
Ra, Ra', R2, R3 and R4'%Ple as defined ab®® and

R5 represents a _hydrogen atom.or an al kyl 15 group
conpri si ng oMt %o 8 darPorF Rt o IR prictEraias (2-9)

represents hydr ogen atom, Anong t he conpounds of.

[ IRCET o Bn il A o Bt ddre SR ket ons,
at o al sa be de of .those._ i n.which , R2,
R 1 T R TR P ullign, O30 5D 1ARhE TR, e
r h g a al kyl g risino
freg%%%ef{é ‘gt4.)f%§r %%eattagl%.h%rr,&dvﬁtdfg%ousl35;5: &g ,an%lcg%n
rqpresent, - pdependeny| v of o,0ne gnat her,q hywdrogeny g
atons or nmethyl groups. Preferably, Ra = Ra, = H 25

AERBYRE D& ¥ D46 ded | xesly@pove, nmention may
(2} a group c¢f formula -A-Rig or —-A-CH=N-Rje,
where A, Rig and Riy are as defined above,

(3) a group of formula {(d-1), where r = 1, 2

or 3

HN (d-1)

r

(4) a group - (CH:),~furyl or -(CH:).~pyridinyl,
where r is equal to 1, 2 or 3.

In the groups of formulae (a-5), (a-6)
and (b-2) above, mention may in particular be made of
those for which Rg represents an -NH; or phenyl group,
Ry represents a hydrogen atom or a hydroxyl group, and
Rip represents a hydrogen atom or an aryl or alkylaryl

group, or forms, with the nitrogen atom to which it is
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in particular be made of those in which R6 represents
a hydrogen atomor an -NR8RO or aryl group, in which
R8 WD 2006/ 021657 20 PCT/ FR2005/ 001856 and R9
represent a hydrogen atom or an al kyl group. Mention
may al so be made of the groups R6 representing a

hydr oger /avamsar an - NH2 or phenyl grouppcAneRa0bBE001856
groups R7 defined above, nention may 5 in particular

be made of those in which R7 represents a hydrogen or

hal ogen atom or an al kyl group, hydroxyl group

(eodrteespondndg at @zakgmo @t orOR o cslterde iR reepr gsenittsiora of

hydrogen atom or al koxy group (corresponding to a

gebep cyORi cwsereicRurepods dntrsnd’ dlaad) grioup)notRadirceent

advant ageously represents a hydrogen atomor a

hydr 6Ry}H ngira@genARseg.t e grisiges RETNHE IRY dafdmed to

above, nmention may in particular be made of those in

mﬁl@ﬁmRSrsan&dﬁgnﬁéﬁﬁé§éﬁWraRhydﬁﬁ@@%s%@%ﬁw%rhﬁﬁrﬁgﬁyl

rou 15 Anong the rou s Ri o defined above, nention

F‘nlBaFPFc&I%é’PPbé’ nsf&’é“ﬁﬁlat hgs@ i @i di Rl group of

h d h
r%r RERG1 187 30r) “of VATRAERY LG 6o % FIGHES & Ba
%QQQH. 8 #h35aR 0:L0r Mo Wil nitipasy o .

€S it and a carbon atoml"ocate

pQ%tBbﬁ@dogndtQecgi%ghpa%kﬁygﬁﬁgé%%?)ﬂM“é%}' oéfilon of

attached, but not jacent to said nitrogen atom a

bthdgeyeorpr k$irig t uireOME3 floma 1RENREsS., AMNhdth&diacent
groups R and R defined above, 25 ment’i on may in

pact satilan ibeomade adbnt, has @ rikgshiceivgR i Ay B members.
represent a hydrogen atom or an al kyl group.

Among the compounds cof formula (I} that are
subjects of the invention, mention may also be made of
those in which R,, Rs, R;, Rz, Rz and Ry are as defined
above and Rs represents a hydrogen atom or an alkyl
group comprising from 1 to 4 carbon atoms. Rs preferably
represents a hydrogen atom.

Among the compounds of formula (I) that are
subjects of the invention, mention may also be made of
those in which Ri;, Rz, Rz, Rs and Rs are as defined
above, and R, and R, represent hydrogen atoms or alkyl
groups comprising from 1 to 4 carbon atoms.
Advantageously, Rj énd Rar represent, independently of
one another, hydrogen atoms or methyl groups.
Preferably, R, = R, = H,.

among the groups Re defined above, mention may

in particular be made of those in which Rg represents a

hydrogen atom or an -NRgRg or aryl group, in which Rg
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Each of the definitions given above for the WO

2006/ 021657 21 PCT/ FR2005/ 001856 groups Ra, Ra, , R1,

R2, R3, R4, R5, R6, R7, R8, RO, Ro, R and R can be
conbi ned with one another so as to obtain various
subgroups of conpounds of formula (lI) according to

theo pEs@nszigwention. 5 Mentipm may, forpexargd®rsb@01856
made of a subgroup of conpounds of formula (1)

according to the invention, in which: - Ra and Ra,
represent, independently of one another, hydrogen

ataomb Ry regtredengr aups;ddien Ritoepresentsl ianl afkobp -

cycl oal kyl or heterocycl oal kyl group, - R2 is chosen
f Mantie oy ow 9y lge oopde of COARIGroupd RRIGRUEsenting a
- CO- NR15- NR16R17, -CO-aryl, -CO heteroaryl,

- COEEn ateRIBRIFY =¥ X-INRIGR1 AL A « ( CH2) , - OH,

-(CH2) x-aryl, -(CH2)"-heteroaryl -(CH2),,-CO RL15 and

- (CH2) x, - CORFBRIA S | FrappenRs detinpd gbgye 3 ggnyion may

and x' =1 or 4 5 represents a dr ogen

SES et p B hS mEde ob Ty SRr Al Rbhsh P i ke
7 i ch i dent i i ff

S EL o WL PRy, L OB LERL L Ot B1 80

%d;ﬁu&ar fnb’ééﬂaééiién&%;?' KOXY £8H}gégﬁﬁé el e R1R ?Qﬁresents

t ogether h the nrtr atomto whic
t Ry &y LA 0 2 APROzy 05 rBh Y ebber SEFURHYRE to a

containing 25 from4 to 10 rinhg menbers and optionally
CYAVUS IR, 1 wHra3 ek i O9aht heder 81 ry ONGrangf orrl to

3 ethylenic or acetylenic unsaturations, this ring
beidwprdpigeanad 1y represents a hydrogen atom or a hydroxyl
group.

Among the groups Rsg and Ry defined above,
mention may in particular be made cf those in which Rg
and Ry represent a hydrogen atom or an alkyl group.

Armong the groups Rjpy defined above, mention
may in particular be made of those in which Ry
represents a hydrogen atom, or an aryl group {such as a
phenyl group) or alkylaryl group (such as a benzyl
group), or else Ryp forms, with the nitrogen atom that
carries it and a carbon atom located in any position of
the cyclib structure to which it is attached, but not
adjacent to said nitrogen atom, a bridge comprising
from 3 to 5 members.

Among the groups R and R’ defined above,
mention may in particular be made of those in which R
and R’ represent a hydrogen atom or an alkyl group.

Each of the definitions given above for the
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WD 2006/ 021657 22 PCT/ FR2005/ 001856 substituted in
any positions with 1 to 3 groups chosen from hal ogen
atons, and hydroxyl, al kyl, cycloal kyl and al koxy
groups, - R3 represents 1 to 3 groups, which may be 5
identical to or different from one another, chosen

feemo gl eensspt ons, - R4 is chosen frompdrl)Fre 0@sum1856
of formula (a-i1), (a-2), (a-3), (a-4), or (b-1)

below "N RID \~T"7 '"--+'1 NRia~" OPe PR aP

s 10 (a-i) (a-2) (a-3) (a-4) (b-1) in which each of

t e JuprR.Of REOr MYl a@.(ari,) Ry, (@52) Re{ 8R3) RekaR4) Bnd R
(b-1) may be substituted, in any positions, with 1 to

4 agrb Fgs Bh W clommyndik witdentneane'ther s féderemtobtain
fromone another, as defined 15 above, and in which a
=vRrdous ubgups o aromyourpds o Hermulan £1D, adcerding
2, and R6 and Rio are as defined above, (2) a group

oft of ifulrres/RIRI G rorenA-TH=N- R19, where A, R18 and

R18 are as defined above, 20 (3) a group of forpula

(d) as defi ntehtdpdvéays (BT FagRls (25 BAF b 2

(SURHS U O CHRPU I ST 2 BoT HRtbs B0 18oEe
invention, in which: '

- R, and Ra represent, independently of one
another, hydrogen atoms or methyl groups,

- R; represents an alkyl, cycloalkyl or
heterocyclocalkyl group,

- R is chesen from the following groups:
~C0O-R35, -CO-NR;gR17, -~CO-NR3i5-NRjgRi17, -CO-aryl,
-CO-heteroaryl, -CO-{CHz)y —NRi1gR17, —{CHz)}x-NRie¢R17,

- (CH3)x-0H, =-(CH:)x-aryl, - (CH;)y~heterocaryl,
- (CH3) 4 —CC-Rys and - {CH;) 4 —-CO-NR;¢Ri7, in which:

ex =0, 1, 2, 3 or 4 and 2" =1, 2, 3 or 4,

+» Ri5 represents a hydrogen atom, or an alkyl,
cycloalkyl or alkoxy group, and

« R1¢ and Ry;7, which may be identical to or

‘different from one another, represent a hydrogen atom,
or an alkyl, cycloalkyl or alkoxy group, or else Rig and
R;7; form, together with the nitrogen atom to which they
are attached, a mono- or bicyclic structure containing
from 4 to 10 ring members and optionally comprising 1
to 3 additional hetero atoms and/or 1 to 3 ethylenic or

acetylenic unsaturations, this ring being optionally
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- R5 represents a hydrogen atom According to another
subject, the invention relates to the preferred
compounds, in particular the conpounds of endo
configuration, having the followng 5 nanes: In the
lists that follow, the nunbers in front of the nanes
Otyof B /‘%ﬂz‘i%‘_fi? correspond to ghe exanplgeromo@fs AR 856
conmpounds 1n the table: 1:
N-[ 8- (4-chl oro- N-pi peridin-4-yl-D 10
phenyl al anyl ) - 8-azabi cycl o[ 3. 2. 1] oct-3-yl]-N
cyeihtexrdd iN arflf e3dBl @8 3iith 1 to 3 groups chosen
N-[ 8- (4-chl oro- N piperidin-3-yl-D
phrey] alaamdar Srisab ared A Bi 2o} betaBeyl ] -dNcloalkyl and
cycl ohexyl -N , N -di ethylurea 15 3:
Na{18=[x\ (A=campnocycl ohexyl ) -4-chl oro-D -
phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct-3-yl }- N
cycl ohexyl - N \RY réipeelgngsed 40 3 groups, which may be
N-{8-[4-chloro-N-(tetrahydro-2H pyran-4-
ydeDtsieady |t iy |91 BEersii ciado[3ne. aneeken. yEhepgn 2from
cycl ohexyl -N , N -di et hyl urea 5:

2d-Q@¢r8-3A I cycl of 3. 2. 1] oct - 3-yl - 4-
chl or o- D- phenyl al,anyl ) - 8- azabi cycl o[ 3. 2. 1] oct-3-yl]- N
cycl ohexyl - N [} 2§ éhﬁ’)?e éfé :

N-{ 8- [ 4- chl or.a- N- (pi peri di nz 4-yl pet hyl ) D- , 25 )
phenyl al anyl 6138-%z(£%clpuc%ccfdfo[%?g?dl{%cF%{BQ- M }i%kz) » (@=3),
cycl_ghexyl. N.._ N -di ylurea 7:
N-(%S?I[r}él- cciﬁ Qﬁbo-lﬁ (%lﬁi“?i di n-2-yl methyl )-D WO
2006/ 0 57 24 P 05/ 00)85 : S N-Rio
phinz)l/@‘y'f‘ﬂ]u- ; Sycl Qf 352 Pocte 3-yl LN A

2 p o’ T a r & 4 Im

)

(b-1)

(a-1) (a-2} (a-3) (a4

in which each of the rings of formulae (a-1},
{a-2), (a-3), (a-4) and (b-1) may be substituted, in
any positions, with 1 to 4 groups R; which may be
identical to or different from one anothér, as defined
above, and in which a’ = 0. or 1, p =0, 1, 2 or 3,
p’ =0 or 1, m=20, 1 or é, and Rg and Rijp are as
defined above,

(2) a group of formula ~A-Rjy or -A-CH=N-Rig,
where A, Rj; and Rjg are as defined above,

(3) a group of formula (d) as defined above:

Y (d)

{(4) a group - (CH},-furyl or -(CHz).-pyridinyl,

where r is equal to 1, 2 or 3, and
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cycl ohexyl -N , N -diethylurea 8:

N-{8-[4-chl oro-N-(tetrahydro-3-thienyl)-D
phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1Joct-3-yl}-N- 5
cycl ohexyl -N , N -di et hyl urea 9:

N-[ 8- (N-1-azabicycl o[ 2.2. 2] oct-3-yl-4-

chho al anyl ) - 8- azabkaycl of 3. 2.
c@?|gE8§3P?§B¥K -diét%ylurea ?%y [ %t@9kR§UMbLUU1856

N-[ 8- (N-azepan-4-yl-4-chloro-D 10

phenyl al anyl ) - 8-azabi cycl o[ 3. 2. 1] oct-3-yl]-N

cycl ohexyl - N g, N-egi-8EByEHr eanfdirogen atom.
N-[8-(4-chloro-N-{[(2S, 4R) - 4-

hydr oxypyr r akkcéi-a+ 2gy ldoretrisherDspiigrydtal amd )irB~ention

azabi cycl o[ 3. 2. 1] oct-3-yl ]-N-cycl ohexyl -N , N - 15
drethykar ta tBe Nr&e(dechlcorpdNnds(2RMReart-icular the
hydr oxypyrrolidin-2-yl ] met hyl } - D- phenyl al anyl ) - 8- _
azabpeyobe[ 8 £2ehPoccod-hilgurstcyel, oa@ninoNtig -following
di ethylurea 20 13: N-[8-(4-chloro-N{[ (2R 49S)-4-
hdfnggypyrrol i di n-2-yl ] net hyl } - D- phenyl al anyl ) - 8-
azabi cycl o[ 3. 2. 1] oct - 3-yl ]rlill N- %ycl ohexyl -N , N - )
di et hyi ur eatP4thRe £8SE4 Eesr FONAEH. p ISy ISt I 4-
2 | ) - D-phenyl al anyl ] .- 8- azabi cycl o[ 3. 2. 1] oct - 3-yI } - N-
o EPBheRg CRE DRPEH i S8 oY oz rsEtnd o8 el
N (8- [ (L-benzy rrol i din- A 6/ 57 25
(8 0T G bengyLpur ralidin V0 2905493468
yl ) met hyl ] - -:CR]L KO- Q‘_Q: %YH @ll\ﬁ | -r%_- in-4-v1-D-
azabi cycl o[ 3. 2. 1]qoct(- 33@) - ﬁ- cygjl\%}heexﬁl-nN , l% -
phenylalanyl)-8-azabicyclo[3.2.1joct-3-yl]-N-
cyclohexyl-N’, N'-diethylurea

2: N-[8-{4-chloro-N-piperidin-3-yl-D-
phenylalanyl)-8-azabicyclo([3.2.1]cct-3-y1]-N-
cyclohexyl-N', N -diethylurea

3: N-{8-[N-(4-aminocyclchexyl)-4-chloro-D-
phenylalanyl]-8-azabicyclo{3.2.1]Joct-3~-yl}-N-
cyclchexyl-N', N'-diethylurea

4: N-{8-[4-chloro-N-(tetrahydro-2H-pyran-4-
yl) -D-phenylalanyl]-8-azabicyclo[3.2.1]oct-3-y1l}-N-
cyclohexyl~N",N' -diethyluresa

5: N-[8-(N-8-azabicyclo[3.2.1]oct-3-y1-4-
chloro-D-phenylalanyl)-8-azabicyclo[3.2.1]oct-3-yl]~N-

cyclohexyl-N', N' -diethylurea

6: N-{8-[d-chloro-N-(piperidin-4-ylmethyl)-D-

phenylalanyl]-8-azabicyclo[3.2.1]oct~3-yl}~-N-
cyclohexyl-N’, N’ -diethylurea

7: N-{8-[4-chloro-N-(piperidin-2-ylmethyl)}-D-
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diethylurea 16: N-[8-(4-chloro-N-pyrrolidin-3-y1-D- 5
phenyl al anyl ) - 8- azabi cycl o[ 3. 2.1]oct-3-yl]-

cycl ohexyl -N , N -di ethylurea 17:
N-(8-{4-chloro-N-[4-(4-

hydr oxyphenyl ) cycl ohexyl ] - D- phenyl al anyl } - 8-

aﬁébb@ﬁ%'/@b%%ﬂ] oct - 3-yl) - N-gycl ohexyl - BerNrr2d85/001856
diethylurea 18: N-{8-[ N (2- an1noethy|) 4-chl oro- D

phenylalanyl] 8-azabicyclo[3.2.1]oct-3-yl}-N
cycl ohexyl -N, N -diethylurea 19:

f8n maaan M) REpLeRYI -yEIe3ane-1Dock5 3-y1 } - N-

pheny alany -8-azabicyclo[3.2. 1]oct-3-yl}-N
cyebabixyh 1NN NV dideishyyineaa20:
N- (8- {4-chloro-N-[(2E)-2-(hydroxyi m no) -
1- met hyl et hgl:] 2B pherycallamyl-IV-8-tatatsihgydd cof B- thiKroct )--D-
3-yl)-N-cycl ohexyl -N , N -diethylurea 20 21:
Nehgny4adanyld-R-ezapligmedd (3. 2. 1]oct-3-yl}-N-
nmet hyl et hyl) D-phen | al anyl ] 8 azablcyclo[S 2. 1] oct -
3CYF 9N9§Véréhe%&Fa§etNYLmr@ﬁhyIurea 22:
N-(8-{4-chl gro-N
tetrahydr0|§oqﬁpﬂ Ilﬁ)é ﬁFﬁgFﬁMQ}Oﬁgpﬁé@ﬂQﬂgﬂﬁﬂ%lTﬂ_

dF éaghﬁxgkogﬁl%l%%y&t-%—ykébl %%ﬁkﬂ@?éyl odt 3-yll-N-

28%&%&%9&‘@00'&(5% i 124 methyl ) - D WO 2006/ 021657
phenylalanyhb 81ﬁnglg¥%|%% ﬂ%gﬂfyu44%ﬁdéfJ*D-

cycl ohexyl - i et hyl
l\bhénwaqahgm =BG Zaby iRty 2. 1Boct -3-y1] - N-
cyclohexyl-~N", N’ -diethylurea

11: N-[8~(4-chloro-N-{[(25,4R)-4-
hydroxypyrrolidin-2-yllmethyl}-D-phenylalanyl)-8-
azabicyclo[3.2.1]oct-3~-yl]-N-cyclohexyl-N',6 N -
diethylurea

12: N-{8-{4-chloro-N-{[{(2R,4R) -4~
hydroxypyfrolidin~2—yl]methyl}—D—phenylalanyl)-8-
azabicyclo[3.2.1]oct-3~yl]~N-cyclohexyl-N", N’ -
diethylurea

13: N-[8~(4-chloro-N-{[(2R,45)-4-
hydroxypyrrolidin-2-yl])methyl}~-D-phenylalanyl}-8-
azabicyclo[3.2.1]oct-3-y1l]-N-cyclchexyl-N', N -
diethylurea

14: N-{8-[4-chloro-N-(l-phenylpiperidin-4-
y1l) -D-phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}—-N-
cyclohexyl-N', N’ ~diethylurea

15: N-(8-{N-[(l-benzylpyrrelidin-3-



phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1]Joct-3-yl}-N- 5
cycl ohexyl -N , N -di et hyl urea 25:
N-(8-{4-chloro-N[(2R)-pyrrolidin-
2-yl net hyl ] - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct -
3-yl)-Ncycl ohexyl -N ;N -di et hyl urea 26:
N-w8-£doehboresiN-[ (2S)-pyrrolidgn- 10 PCT/FR2005/001856
2-yl met hyl ] - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct -
3-yl)-Ncycl ohexyl -N , N -di et hyl urea 27:
N-[ 8- (N-azetidin-3-yl-4-chloro-D
phehyhathapy| y48chiaboePebbp8y2alipagi438yl ] - N-
cycl ohexyl -N , N -diethylurea 15 28:
N-#8albNcy¢lobénzyl pgctoBigtiln-N-cyclohexyl~N', N -
3-yl)nmet hyl]-4-chl oro-D phenyl al anyl } - 8-
azabeEh¥lersa2. 1] oct-3-yl)- N cycl ohexyl -N |, N -
diethylurea I n the subsequent text, the term_20
"protective gPoul{Pgl4-Felprpehaeurtelidan-d-yrolp
whi ch kes it possible, firstly, to prote a

5 1 TTYLE LABhG L onLaehCHE LA Thy o bXgPCoR -5 A ne
dur. syni.hesj s .an econdly, to regenerate the
A LIV e i el SR synt hesi s.

Exanpl es of 25:pg9Y§QEhy8h9§989ﬁ-ng(QLSO of net hods

of protection an of deprotection are given in

"Ry $4 ' DhHC LSt een W et
S e A R S A TR

PG H526051 018561 1 6d0hp-W | e)-&y SOBEexiNCN! , New
York). In the subsequent text, t%e term"| eavi ng
10 grabsptipireas intended to nean a group that can be
readily cleaved froma nol ecul e by heterol ytic bond
18: N-{8-[N-(2-aminoethyl)~-4~chloro-D-
phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-
cyclohexyl-N', N ~diethylurea
19: N-{8-[N-(3-aminopropyl}-4-chloro-D-
15 phenylalanyl]-8-azabicyclo[3.2.1)oct-3-y1}-N-
cyclohexyl-N",N'-diethylurea
20: N-(8-{4-chloro-N-[(2E)~-2-(hydroxyimino) -
l-methylethyl]-D-phenylalanyl}~8-azabicyclo[3.2.1]oct~
3-yl}-N-cyclohexyl-N', N -diethylurea
20 21: N-{8-[4-chloro-N-{2-fluoro-1-
methylethyl)-D-phenylalanyl]-8-azabicyclo[3.2.1]oct-
3—yl}—N;cyclohexyl-N’,N’—diethylurea
22: N-(8-{4-chloro-N-[(3R)-1,2,3,4~
tetrahydroisoquinoclin-3-ylmethyl]-D-phenylalanyl}-8-
25 azabicyclo[3.2.l]oct—3—yl}-N;cyclohexyl—N’,AV—
diethylurea

23: N-{8-[4-chloro-N-(pyridin-2-ylmethyl}-D-
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S breaking, resulting in a pair of electrons |eaving.
This group can thus be readily replaced wth another
group in a substitution reaction, for exanple. Such

| eavi ng groups are, for exanple, hal ogens or an

acti vated hydroxyl group such as a nesyl, tosyl, 10
trvpl abep/aeecylr, etc. Exanpl egsof | eavi ngcyy PRPSOBACNNLESE
al so references for the preparation thereof are given
in "March's Advanced Organic Chemistry", J. March et
al., 5th Edition, 2001, EM nter publisher. The term

" Bpeepy bapanys] rAtandbdcyeladdn 2all pBtt-3bytldxyear bonyl
group, "Bn group” is intended to mean a benzyl group,
T cgrclpbepylry i Nt cAdeghveurean a benzyl oxycar bonyl
group, "Fnoc ?roup" is intended t

d to_ nean_a
Q-fluorenyln% hyNEé?béﬁﬁF@lﬁFSUﬁ?(gﬁéuFHémE§PH#>“P“ i's
TG oA SERDT BORAORAGEoSP | GoRonaP erormId () can
bec PLEORLRG) BOC S0 b Lbg oL o0 presentod n
e 0 S B A0 E
Z2-ylmethyl]-D-phenylalanyl}-8-azabicyclo[3.2.1]oct-
3-yl)~N-cyclohexyl-N',N' -diethylurea
26: N-(8-{4-chloro~N-{[(28)-pyrrolidin-
2-ylmethyl] -D-phenylalanyl}-8-azabicyclo[3.2.1]oct-
3-yl)-N-cyclohexyl-N', N’ -diethylurea
27: N-[8-(N-azetidin-3-yl-4-chloro-D-
phenylalaﬁyl)v8—a2abicyclo[3.2.1]0ct—3—yl]—N;
cyclohexyl-N", N’ -diethylurea
28: N-(8-{N-{(l-benzylpyrrolidin-
3—yljmethy1]—4—chloxo-D;pheny1a1any1}—8—
azabicyclo[3.2.1]oct-3-yl)-N-cyclohexyl-N', N’ -
diethylurea
In the subseguent text, the term
“protective group (Pg)” is intended toc mean a group
which makes it possible, firstly, to protect a reactive
function such as a hydroxyl or an amine during a
synthesis and, secondly, to regenerate the intact
reactive function at the end of synthesis. Examples of
protective groups and also of methods of protection and

of deprotection are given in “Protective Groups in

Organic Synthesis”, Green W. et al., 1999, 3rd Edition
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N RNHRNRa RHIj\S HNRAN\ RILR. I/ MR
R~ According to schene 1, the conpounds of fornula
(1'V) can be prepared by coupling between the 5
internedi ates of fornmula (11) and an am no acid of
formula (111), the am ne function of which is

prvs exd@gl/ oxi ¢7 @ protective grpup Py (f reexerd®s/®01856
Boc, CBz, Bn or Fnoc group), under conventiona

pepti de coupling conditions, using, for exanple, as
coupling agent, 10 dicycl ocarbodii m de,
1-{(Behch it ey adn aps ppyhg - 3-BehytYerkar bodi i m de
hydrochl oride or bronotrispyrrolidino- phosphoni um
hexaf | uor ophs phtag esulposgidhy fext hethpresencelefving
hydroxybenzotriazol e, and, as base, triethylamne or
did =B ofhA et hid ahi rended at @ ongant a 15rauehtAst drarahe,
di chl oronet hane or _acetonitrile, The am no acids of
g HH L ¥ gF HRAEF | FT9™M a7 610 RFER P8I P avatly abf ePord
c%g ngprepared f . et hods descrtbe in the :
| iterEtutEy (WY 9 B\, PEyht ResFSeCbFOtpt 1 8ar )9+
Active (x-Am noaci.ds, Pergamn, Press,_ 20 Oxford
1586 5000 01657 55 BT FRECOS bRABs e Thetnother
C%H%ﬁ}eﬁ' i ' 1 & negd, py pLeckion
of 't gﬁ%%% %%ﬁé&%%&é%@n?%%aggnggbng% o?ggﬁérnulgg
(IVavityg pthads chosepofrombhpse Kap¥get® or an
activated hydroxyl group such as a mesyl, tosyl,
triflate, acetyl, etc. Examples of leaving groups and
alsc references for the preparation thereof are given
in “March’s Advanced Organic Chemistry”, J. March
et al., 5™ Edition, 2001, EMInter publisher.

The term “Boc group” is intended to mean a
t-butoxycarbonyl group, “Bn group” is intended to mean
a benzyl group, “CBz group” is intended to mean a
benzyloxycarbonyl group, “Fmoc group” is intended to
mean a 9-fluorenylmethylcarbamate group, and the term
“*h” 1is intended to mean hours.

In accordance with the invention, the

compounds of general formula (I) can be prepared

according to the method preéented in scheme 1.




those skilled in the art. They conprise, inter alia, 5
the use of trifluoroacetic acid or hydrochloric acid
in dichloronethane, dioxane, tetrahydrofuran or
diethyl ether in the case of a protection with a BOC
group, hydrogenation with the appropriate netal in
meiohanols /a1 gethanol in the case of a CBpcTemk2005/001856
- piperidine for an 10 Fnoc group, at tenperatures
ranging from-10C to 100C. In a final step, the
conmpounds of fornula (1) are obtained by reductive
am nation, Gabemed lout by bringing the conpounds of
fornula (V) into contagct ;With 15 a derivative gf ghe
f.y@X0 (al dehlyd ﬂ@r ket one) type, . US ngN@
d 30di um _bor ghydri
¥ sodi um cyandiygy
possi bRy Ran the pr ce of a Bronstedech (suc
hydrochl?rlc aci d) a Lewis 20 acid (such” as
titani um't etralsopropoxidewlln a solvent sufh as
di chl or oet hane, dichl oronmet hane, acetic acid or
nmet hanol , at tenperatures of between -10C and 30C.

The aldehydes derived fromthe group R4, when th;

for exanple by cOhwer
peptide coupling

hydri de such as |ithium alum nium hydride. The

derivatives pfcdrg rilf AP F¥hdfe ket oNes fom@d ehedy def

type may be commercial or may be ‘obt ai ned by et hods

krewmule t(liese it Ideepddpdiel ab ,cdpl exanpdteween the

5 intermediates of formula (II) and an amino acid of

formula (III), the amine function of which is protected
with a protective group Pg (for example, a Boc, CBz, Bn
or Fmoc group), under conventional peptide coupling
conditions, using, for example, as coupling agent,

10 dicyclocarbodiimide, 1-(3—dimethylaminopropyl)-3-ethyl—
carbodiimide hydrochloride or bromotrispyrrolidinoc-
phosphonium hexaflucrophosphate, possibly in the
presence of hydroxybenzotriazole, and, as base,
triethylamine or diisopropylethylamine in a.solvent

15 such as dicoxane, dichloromethane or acetonitrile.

The amino acids of general formula (III) are
commercially available or can be prepared by methods

described in the literature (Williams, R.M., Synthesis

of Optically Active a-Amincacids, Pergamon Press,

20 Oxford, 1989).
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5 by acylation of the free hydroxyl or am ne function
of the derivative of ketone type. The conpounds of
general formula (1), in which R4 corresponds to
fornmulae (a), (b), (c), (d), -A- R18, -A-N (R20) -A
-R19 and A-CH (NH2) -R19, can also be 10 prepared

a%@% 0. 4dhe method presented in schene 2 e‘@a‘mtﬁlasfs
2: R50R5 RN NH R NNR H N Ra RRRR

Ri | 'N RIRL1IN / R R/ ~R3 (V) (M) WAccordlng
to schenme 2, the conpounds of formula (V), obtained

as descri bedrrabanpgdursthent flormiba are) bapsigbibtahed by
contact with a derivative of the group R4 of oxo type

( egiucitiever iaom naft itwdre rasaicie ofynaisiomesLribhedcabpyendns of
relation to schene 1), said group R4 Dbearing an
arfiorempraot €61 ndo gty ¢hoggvel tére tizonpoknden ofo
formula (VI). The amine function of the 20 conpounds
oftastema el YDEg dirs threrR leprBi et t @eMbyisemet h@tal@r kRrOWA
to those skllled in the arf, as descrlbed ab

NS e R o eI QusARRneS 31§ 0P hed {Qﬁl)llOifh%taCld in

glve the coqg¥ynds f forngg%%é%gh%€%%fﬂ¥$%e$ ?h%¥g§l

ne%ﬂﬁg %&F%ﬁpted eg]ofﬁmeproteggpgﬁﬁw§th a BOC group,
hydrogenation with the appropriate metal in methanol or
ethanol in the case of a CBz, and of piperidine for an
Fmoc group, at temperatures ranging from -10°C to
100°C.

In a final step, the compounds of formula (I)
are obtained by reductive amination,.earried out by
bringing the compounds of formula (V} into contact with
a derivative of the group Ry of oxo (aldehyde or ketone)
type, using a reducing agent such as sodium
borohydride, sodium triacetoxyborohydride or sodium
cyancborohydride, possibly in the presence of a
Brensted acid (such as hydrochloric acid) or a Lewis
acid (such as titanium tetfaisopropoxide) in a solvent
such as dichloroethane, dichloromethane, acetic acid or
methanol, at temperatures of between -10°C and 30°C.
The aldehydes derived from the group Rs, when they are
not commercial, are prepared from the corresponding
acids by methods known to those skilled in the art, for
examplerby conversion to Weinreb amides under peptide

coupling conditions, and then by reduction thereof with
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p RSORS NH M0 MO NRaPg HON RaPg | | | R3

) RB (MI1) (IX) R8 R NH H(1ll) R~-N R R. O
RBRNNRPg HR~N RZR (VI) R3 According to
schenme 3, the conmpounds of 5 fornula (VII1) can be
obt ai ned by reductive am nation, as described above,
cqiy izeh g2y ng the amino acgdds of fompmd/arMdi9)/ 001856
The amino acid of fornmula (VI1) is comercially
avai l able when R5 = H, or it can be prepared by

nmet hods described in the literature 10 (WIIi ans,
RaMhycdSyintehesich ofs Qpittikcialn ya Aot ivieam ek it hdaci ds,

Per gamon Press, Oxford, 1989). Wien R5 represents an

al kyl group,Thehelearives las o DftHorgmdep RyVIAL) kederise or
prepared by al kyl ati on of the cormercial am no acid
prEGoEks dryRehendahilfe FUMRI G L sl oRal e 1BPEaine@ by

alkylatlon nmet hods known to those skilled in the art.
methods known to those skilled in the art, for example

by acylation of the free hydroxyl or amine function of
the derivative of ketone type.

The compounds of general formula {(I), in
which R; corresponds to formulae (a), (b}, {(c), (d), -A-
Rig, =B-N(Rzp)-A’'-Rys and -A-CH(NH;}~Riy3, can alsc be
prepared according to the method presented in scheme 2.

Scheme 2 2

0O Ry
R; NH N~.. R;
o N H
RF\N r|~l
N d
)

(VD {

According to scheme 2, the compounds of
formula (V), obtained as described above in.scheme 1,
are brought into contact with a derivative of the
group Ry of oxo type {(reductive amination reaction, as
described above in relation to scheme 1), said group R4
bearing an amine-protecting group Pg, to give the
compeounds of formula (VI). The amine function of the
compounds of formula (VI) is then deprotected by
methods known to those skilled in the art, as described
above.

Alternatively, the compounds of formula (VI)

that give the compounds of formula (I) can be prepared




WD 2006/ 021657 32 PCT/ FR2005/ 001856 The conpounds of
formula (I X) can be synthesized by saponification of
the esters of fornmula (VIIIl), for exanple in the
presence of sodi um hydroxide or of |ithium hydroxide
in a solvent such as nethanol, 5 tetrahydrofuran or
Wgfcerz00df/ (8 1isxt ure of these ggjvents The 16emeusdD 01856
of formula (VI) can be prepared by peptide coupling
between the internmediates of fornmula (I1) and the
amno acid of forrmula (1X), under 10 conventiona
pepidadelicrupld nthet aditd DNsreaserdastribesthdnme sghenme 1.
The conpounds of formula (l11) can be obtained
accordi ng t gdhemere®:hod presented in schene 4. Schene
4: H NPg_He NH R ~N R_~N Rl RalRI Ra 15 (X) g

t% scheme 4, Bpnpounds of fornuHa (1)
can hgo Fed fron1h
(where_Pg Jis an ami ne-protectinig group as

de |neﬂ

sche , after depr Ion of the am ne 20 |on
by s chosen fro ose known to those s d
in , as descr rfed above. The conpound of
formila®{™) is prepared &Htording to thd™et Fods

described in the literature or WD 2006/ 021657 33
PCT/ FR2005/ 001856 known to those skllled in the art,
adapted according to NH

a
H
an &\T
2 R

o |

R N\
Ry~
R

According to scheme 3, the compounds of

Z I w

N —

5 formula (VIII) can be obtained by reducfive amination,
as described above, carried out using the amino acids
of formula (VII). The amino acid of formula {(VII) is
commercially available when Rs = H, or it can be
prepared by methods described in the literature

10 (Williams, R.M., Synthesis of Optically Active
o~-Amincacids, Pergamon Press, Oxford, 1989). When Rs
represents an alkyl group, the amino acids of formula
(VII) can be prepared by alkylation of the commercial
amino acid protected on the amine function, according

15 to the alkylation methods known to those skilled in the

art.
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the nature of the groups Rl and R2. Schenes 5 to 9

bel ow present exanples of preparation of the

compounds of formula (X) according to various natures

of the groups 5 R2. For exanple, when R2 represents a
group -CO-R15, where R15 is as defined above, the
pREpa@atd /P15t he correspondiong conmpounsd (/%R 0@y JIE 856
carried out according to scheme 5. Schene 5. Re NPg R
-NHR Ra 2 HNPg RI5COCI OH NPg ORHN R R15 Re

R, R10 (XI) (Xa) According to schenme 5, the

conpounds offhd grampcur(dd )oftafverlobt Al Xledcday be
reductive am nation, under the conditions described
atsovehestl st toro pearonel £ 1qdfel e ol fhmcesionrafonfepnula
Is protected (for exanple, 15 commercia

BIFIAGPt 1 &1 S Thh el e g UNERS BTCE foF niR @l Wka) y@Fexide

t hen obtai ned by reaction of the . conpounds of fornmula

(R9 Sh tht B Wity Biorddel bré $OhTRita RSead, MR akel
presen f .an or ani c base such as triet m ne or
DA o S o Hion T 2 JOHICH o it FaRe or
t@kﬁﬂﬂgﬁﬁgfuran Schene 6 presents a pathway for
preparing the conpounds of formulae (Xb) and (Xc),

whi ch I
o, O P SIS D R OIS hropasea

formula (X

P@E/Eﬁgﬁg§ka%§§ﬁlng between the intermediates of

foermula {(II) and the amino acid of formula (IX), under
conventional peptide coupling conditions as described
in scheme 1.

The compounds of formula (II) can be obtained

according to the method presented in scheme 4.

Scheme 4:
T: TE NH .
R.“\N - R rld
Rl R, R
(X) ¢l

According to scheme 4, the compounds of
formula (II) can be prepared from the compound of
formula (X) (where Pg is an amine-protecting group as
defined in scheme 1), after deprotection of the amine
fuhction by methods chosen from those known to those
skilled in the art, as described above.

The compound of formula (X) is prepared

according to the methods described in the literature or
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represents a group -CO NR16R17 and - CO NR15- NR16R17,
where R15, R16 and R17 are as defined above. Schene
6: R~ RYNPg HJJ; + QHR+ /11\ Ra R' RnR &N i
R. (Xb) HC ~NPg ONPg R+ H HNN R R R R' |R
Rt NPg FI-NH (XI) (XIl) NRIOR+ Rts~/ NNR"'
RSN o /2§55 According to srheme 6, i@ /GRMUEIID1856
of formula (XIl) can be prepared fromthe conpounds
of formula (XI) by reaction with phosgene,
tri phosgene or trichloromethyl chloroformate in
dixekivwer aretthase: arkiliaddiene the tdwet preagemesd ddccording to
triethylam ne or of pyridine 10 and an am ne at
t elnge mattunes afangiengyfauwm -EL0@ricb R,806ch@&hesr atbi 8nbelow
of the conpounds of fornmula (XIl) wth an am ne of
f orofHea tHNCRIS (ERL DT arr epdnal s net ofhe formpdinds of
HN( R15) (NR16R17) results, respectively, in the
céPpdiHds @f) FFRANdEOq XD Eilye)nalEreg Hehetlye groups
presents a pathway for %repari ng t he

R;. For example,” when R, represents a group -CO-Ris,

where Ryjs is as defined above, the preparation of the
corresponding compound (Xa) can be carried out

according to scheme 5.

Scheme 5:
Re Ra R
P8 R-NH, NPg Ry COCI o . NPg
— H — H
o PN
Ra HN Ra‘ Rﬁ T R,
a

R R!

(X1 (Xa}

According to scheme 5, the compounds of
formula (XI) can be obtained by reductive amination,
under the conditions described above, of nortropanone,
the amine function of which is protected (for example,
commercial Boc-nortropanone). The compounds of
formula (Xa) are then obtained by reaction of the
compeounds of formula (XI) with an acid chleoride of
formula R;5COCL1, in the presence of an organic base such
as triethylamine or pyridine, in a solvent such as
dichloromethane or tetrahydrofuran.

| Scheme 6 presents a pathway for preparing the
compounds of formulae (Xb) and (Xc), which correspond

respectively to the compounds of formula (X) in which R;
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conmpounds of fornmula (Xd), corresponding to the
conpounds of fornmula (X) in which R2 represents a
group -(CH2)x-NR16R17, where x = 2, 3 or 4 and R16
and R17 are as defined above. WD 2006/ 021657 35
PCT/ FR2005/ 001856 Schene 7 NPg NP9 NPg H ~ >1 \J~

Rg R~ X-2 (X1
Fﬂwd?lzlooéﬂfoR;m%ﬁg Hg\l ~(ng Rn(RI %\l(%@)/(@&%%ﬁbow%

According to schene 7, the conpounds of fornula
(XI'l'l) can be obtai ned by reductive am nation 5

perdmrameh N 4 her egipasidsr QR f emaul-acd-NB; R RE,, where
presence of an al dehyde of formula Q CO (CH2)x_2-CHQ,

WREE R eprefentsrans Qaf kydd aiboN O al kyl ) (al kyl)
group, using a reducing agent as described above in
relation to Xdiwme A: 10 The conpounds of general

formula (XIl1l) can then be reduced to give the
al dehydes of formula (XIV), ., Re 0 H)@qu
R (Xb)

R
R.
R
" NPg o NPg
— M
HN
- e N

v RﬂRwN/U\N
R! !
& R,
R; RE 4 ) NB\
TN
15\ )‘1\

XN Xt NR Ry
RiR (Xe)

According to scheme 6, the compounds of
formula ({XII) can be prepared from the compounds of
formula (XT) by reaction with phosgene, triphosgene or
trichloromethyl chloroformate in dichloromethane or
toluene in the presence of triethylamine or of pyridine
and an amine at temperatures ranging from -10°C to
B0°C. The reaction of the compounds of formula (XII)
with an amine of formula HN(R:g) (R17) or a hydrazine of
formula HN(R:s) (NRijgRi7) results, respectively, in the
compounds of formulae (Xb) and (Xc).

Scheme 7 presents a pathway for preparing the
compounds. of formula (Xd), corresponding to the |
compounds of formula (X) in which R, represents a group
- (CH3)+~NRy5R17, where x = 2, 3 or 4 and Ry and Ry; are as

defined above.
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usi ng a reduci ng agent such as diisobutyl al um ni um
hydri de or sodi um al um nium tetrahydride when Qis an
-0-al kyl group, or by reduction with lithium alum nium
15 hydride when Qis an -N(O al kyl) (al kyl') group (for
exanpl e, -N(Owe) M), obtained for exanple by reaction
ofy0an (YeaTorERgNesi um conpounds such as QOISR /001856
magnesi um chl ori de with the conmpounds of fornula

(XI11) where Q= -0-alkyl, in the presence of an 20

al kyl hydr oxyal kyl am ne such as WD 2006/ 021657 36

PCT/ FR2005/ Gt N, O di et hyl hydr oxyl am ne,

sol vents such as tetrahyd ofuran or di et hyl et her at

t enpeR ‘ranging fro A -,Jpg 20C. The c
of fop Xd) can then be | 5 pared by red[
am nat i rried out iRy} esence of of

f ormiha RI7R16NH, using a | reduci ng agent as escy |bed
abovepz| Schiene 8 present§ pat hvvay for prepaetng t‘he
conpounds of formula (Xd)® corresponding to]the 10
conpoundsxof formnul a in whiddh R2 reprgs@ats a &KV
group -(CH2)"-aryl (V\/nerg x =0, 1, 2, 3 or 3) or
-(CH2) x-heteroaryl (where x =1, 2, 3 or 4). Schene 8:
R NP g HH R R. (XlI)i R& M,Q(Xe)

e H
RﬂRwN(CHz)F“T
Ry

(Xd)

Accerding to scheme 7, the compounds of
formula {(XIII) can be obtained by reductive amination
performed on the compounds of formula (XI) in the
presence of an aldehyde of formula Q-CO-{CHj)x-2—CEOC,
where Q represents an -O-alkyl or -N(C-alkyl) (alkyl)
group, using a reducing agent as described above in
relation to scheme 1.

The compounds of general formula (XIII) can
then be reduced to give the aldehydes of formula (XIV),
ﬁsing a reducing agent such as diisobutylaluminium
hydride ¢or sodium aluminium tetrahydride when Q is an
-0O-alkyl group, or by reduction with lithium alumirnium
hydride when Q is an -N{O-alkyl) (alkyl) group (for
example, -N(OMe)Me), obtained for example by reactiocn
of an organomagnesium compound, such as diisopropyl
magnesium chloride with the compounds of formula (XIII)
where Q = -0O-alkyl, in the presence of an

alkylhydroxyalkylamine such as
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Rz~, NR Ra NPg R R Nog HORz~N H Ra. R,.
(XI)ii 15 According to schene 8, the conpounds of
formulae (Xe) in which R2 represents a group - (CH2) x-
heteroaryl (where x = 1, 2 or 3) can be obtained by
reductive am nation using the conpounds of fornula
(X%di200870pedsput in the presepgce of an 9&@?@@@09?001856
WD 2006/ 021657 37 PCT/ FR2005/ 001856 fornul a:

het eroaryl - (CH2) x_1-CHO, using a reducing agent as
descri bed above in relation to scheme 1. The sane

r edod+ohmeahny ahgorbreytanthed out sd80veads st eueht aisn t he
compounds of fornula (Xd), using an 5 al dehyde of
f orerut ah RIZTRIGNan (@Y1 vt hy CHOt hélne acompoprdstofres
formulae (XI)ii in which R2 represents a group

- (CHyirg yfromhef® & £00201C.2 or 3) can be obtained
by reductive am nation usin nortropanone protected
on the an1neT¢%n@@m©ﬁUP§§cﬁ aorpuBsc-Kei t Fapaibre) be
carried o in the resence of .an amne of fornula:
arjf <R x RYXHpE AN h&eaaWéHEEFﬁﬁ cﬁﬁéﬁ?da§u8e§8rﬁﬁéd

b lation_t ds. of
ORIt e 1 HhreR 7S TepPubanFy RR by oypis o

duct 15
amlui?%ﬁgﬁ% ng t%%e@%§§6§géglnng§¥nLﬁaufx:¥ﬁ

Scheme 8 presents a pathway for preparing the
compounds of formula (Xe), corresponding to the
compounds of formula (X) in which R:; represents a group
- (CHz) x—aryl (where x =0, 1, 2, 3 or 4) or

- {CHz) y~hetercaryl (where x = 1, 2, 3 or 4).

A

Scheme 8:

R
(Xni ’ NPg
Rz\T xe)
R
a R; Ry
H Npg.///f
R?\N
H
R
(XD

According to scheme 8, the compounds of
formulae (Xe) in which R, represents a groﬁp - (CH:) x—
heterocaryl (where x = 1, 2 or 3) can be obtained by
reductive amination using the compounds of formula

(XI)i, carried out in the presence of an aldehyde of
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carried out in the presence of a derivative of group
R1 of oxo type. Schene 9 gives the details of an
alternative for synthesizing the conpounds of formula
(Xe) in which 20 R2 represents a group

-(CH2) x-heteroaryl, where x is equal to 2 or 3. WO

2%6/2@2)]66@721%%7%” FR2005/ 001856 Schene P%T/RR2@0%/001856
NPg a N°\g HNP g R~NR\N"'NHHRa RR ( ,-z 00

(XIT1) HO (XV) Lg (XM) R NPg HR+~ Nj Ra xz Het
(Xe) According to schene 9, the conpounds of fornmula

( Xblrin)ula :n nehicote 2Q ywiepraasent;s Cad, - Qsdinkyla Treghuaumg Gayent
be reduced to the correspondi ng al cohols using a

r educiesgradgent asducte ds: |ndlhd tuimral wori stheme hiydride in a
sol vent such as diethyl ether or tetrahydrofuran, at

t enper at ur e§heasgimey faaorhi@0Camw aPPr be carried out so

as to obtain the compounds of feormula (¥Xd), using an
aldehyde of formula Ri7RigN=~ {CHz)x-1—-CHO.

The compounds of formulae (XI)ii in which Rz
represents a group -(CH;)x—aryl (where x =0, 1, 2 or 3)
can be obtained by reductive amination using
nortrcpanone protected on the amine function (such as
Boc-nortropanone}, carfied out in the presence of an
amine of formula: aryl-{CH;),-NH;, using a reducing
agent as described above in relation to scheme 1. The
compounds of formulas (Xe) in which R, represents a
group - (CHy)s—aryl can then be obtained by reductive
amination using the éompounds of formula (XI)ii,
carried out in the presence ofra derivative of group R,
of oxo type..

- Scheme 9 gives the details of an alternative
for synthesizing the compounds of formula (Xe) in which
R; represents a group —(CHﬁx—heteroaryl, where x is

egual to 2 or 3.
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10 The hydroxyl group of the compounds of fornula

(XV) is then converted to a |leaving group (Lg), such

as chloride or nmesylate, for exanple by the action of

t et rabr ononet hane and of tri phenyl phosphine in a

sol vent such as dichl oronet hane, or by the action of

1moretdenesud ¢honyl chloride izgthe preserce/rH2@I6/001856

organi ¢ base such as triethylam ne, at tenperatures

ranging from-20C to anbient tenperature, to give the

WO 2006/ 021657 39 PCT/ FR2005/ 001856 conpounds of

formul a (XVIgchéme gonpounds of fornula (Xe) are then

synt he®,zed by neans of a nmpleophlllc substitutify

reaction ogt viken t he conpounds, g sy mula (XVI) an
a heteroaryl H (| group). Schege

presen a~pat hway for p T he conpounds

formula (IR, in whichR4 repgresghts a —grodp of

NPg

formgta (d) as defined abgwe, where r = 1, 2 ) 3, s
=1 and U represents a ni rbgen atom 10 Sche 10:
HOUE (X0 © ( (1 1 NHPg N (XX’ R NPg
Lg{ CHAY, Re~ J\J \ HOleRI Ré?&ikl R (|V)L93 (xxn)av"
R3 i/NOD H
R, :
NPg
H
N Ri
R)
(x-2
Het (Xe)

According to scheme 2, the cbmpounds of
formula (XIII), in which Q represents an -0O-alkyl
group, can be reduced to the corresponding alcchols
using a reducing agent such as lithium aluminium
hydride in a solvent such as diethyl ether or
tetrahydrofuran, at temperatureé ranging from -60°C to
20°C.

The hydroxyl group cf the compounds of
formula (XV) is then converted to a leaving group (Lg),
such as chloride or mesylate, for example by the action
of tetrabromomethane and of triphenylphosphine in a
solvent such as dichloromethane, or by the action of
methanesulphonyl chloride in the presence of an organic
base such as triethylamine, at temperatures ranging

from -20°C to ambient temperature, to give the




RR~-NR Rz R3 (l) The conpounds of formula (XXIl) can
be obtained by al kylation of the conpounds of fornula
(1Vv) 15 [where R5 = H w th tetrahydroi soqui noli nes
of formula (XX), substituting the |eaving group (Lg)
of the WD 2006/ 021657 40 PCT/ FR2005/ 001856 conpounds
ofydf OgHd A AYEY7 W th the ani omgpf the compourdsndf/ooisse
formula (1V), forned by reaction with sodium hydride
in a solvent such as dinethyl formani de at
tenperatures ranging from-20C to 60C, or by 5
I eeddchadd ¥ lddduim dixtsopr opyl ami de in a sol vent
such as tetrahydrofuran or diethyl ether at
t enper at ur e hearging drtdsn ¢ 7 880 #rou 25 G Xdhea ronpoemds
of formula (XX) are prepared under conventi onal
candittiegniged ioh mesary cbrvernsirowiili® $hies hytwiokyh
group of the compounds of fornmula (XXI) into a | eaving
gre@st isuc reagiashl el omraisyd arle, foopulaxeipl b ayd the
the action of tetrabrononethane and of
St AlgeEnyAhoditia@dny a 6disfEntIZWN as

di chl or onet hane or. by the action of rreth nesulggon%/

Th a2

15 chl ori de léjré%@ﬁ?élto? aarP%i'rrg"é?\Yc Paset
trlet Iamne at tur 01£” 20C t nts a
abicen Hipéﬁ%ir at ﬁéd br nmrep(%%%e)
ar. t accor d
kylu?ll%ggef%l%ﬁngl\%ma t(goqt %o%gjéil#%ﬁﬁé@hzw% £ om ‘
cgmr,mSaI: 20 sh2 1B s RIS AT DI SO N | Deom .
10 Scheme 10:
HmCH] (X
QO : G i N
R, N NHPg /N X% R, N IEF;\O()
R~ ™
N N
Rl Rl ) R,
(V) ? oxiy O

2 (I'){\N
R, NH
N

H

Ry
| Rl
R2
R3
0]

The compounds of formula (XXII) can be
obtained by alkylation of the compounds of formula (IV)
15 [where R; = H] with tetrahydroisoquinolines of formula

(XX), substituting the leaving group (Lg) of the
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The am ne function of the conmpounds of fornula (XI1)
is deprotected, under conditions as described in
schenme 1, so as to give the conpounds of fornula (1)
[where R5 = Hand R4 = 2-alkyl-1,2,3,4- 25

t et rahydr oi soqui noline]. According to a variant of

sehenmnds /ygregs 1 he  conpounds pi formul a ddy, @ONRId 5851856
as group R4, a group WD 2006/ 021657 41

PCT/ FR2005/ 001856 of fornmula (a) of cycl ohexyl type,
i.e. a group of fornula (a) where a =0, p =2 and X

= cdi{fB){d¥ )of foiRliBa REXX Epw ESENt Be dagiOHPof CRBe R7
and R8 being as defined above, then the preparation
ofcdntowohp ouh dSo ofiubs f 0IWu) af ¢tjedany beegat i brdwoOuh
as described in schene 11. Scheme 11: 0 OR 0 Rs
~\aliRim Hydi 3 do i#n N RevEh R NiclR aR diedhy) fMR8mide
(XVI11) RBORs O R RNN( =0 :NoH RR Ral RR3
(A tempgmErures ranging from -20°C to 60°C, or by
reaction with lithium diisopropylamide in a solvent
such as tetrahydrofuran or diethyl ether at
temperatures ranging from -78°C to 25°C.

The compounds of formula (XX) are prepared
under conventional conditions, such as by conversion of
the hydroxyl group of the compounds of formula {(XXI}
into a leaving group, such as chloride or mesylate, for
example by the action of tetrabromomethane and of
triphenylphosphine in a solvent such as
dichleoromethane, or by the action of methanesulphonyl
chloride in the presence of an organic base such as
triethylamine at temperatures ranging from -20°C to
ambient temperature. The compounds of formula (XXI) are
synthesized according to the methods of alkylation
known to those skilled in the art from commercial
1,2,3,4-tetrahydroisoquinoline,

The amine function of the compounds of
formula (XII) is deprotected, under conditions as
described in scheme 1, so as to give the compounds of
formula (I} [where Rs = H and Ry = 2-alkyl-1,2,3,4-
tetrahydroisoquinoline].

According to a wvariant of scheme 1, when the

compounds of formula (I) comprise, as group Ry, a group
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OR //-~ Nj rORB RN~ RRINRe (lg) R3 10
According to schene 11, the conpounds of fornula
(XVI11) can be obtained by reductive am nation

bet ween the conmerci al conpound of formula (XVI1) and
t he conpounds of forrmula (V), under conditions as
degcridueg) domexchene 1. 15 Deprgfection ofpdherrd®s/001856
function of the conpound of formula (XVIIl) in the
presence of an acid WO 2006/ 021657 42

PCT/ FR2005/ 001856 such as hydrochloric acid or

pyrii dicnnuha o)l atfe eycldeledx@hydyeé Uurane ora agedbopec At
tenperatures of between O0OC and 80C, gives the
corpounidch ofalf ovhmten 4 % X)), Fhe Lompduhds of (Ror(fub a,
(1f) are prepared by 5 reduction of the conpounds of
f &hAns ReXFXprangats comdiovicomfas Beszrd bd Hedrerere

6. Wen RB is different froma hydrogen atom
flﬂ%ﬁm&ﬁﬂalqw@horﬂcﬁ delﬁ@%l@ﬁ ¢orivg acempgungs of

ried out, for anpl e an_al kylation in the resence
16967 aldd Sifith B ol 4R ﬁ/.% derepived In
derivati: e_of the group Rg conpr|S|ng a |l eaving group

L&FQﬁm glves t he conpounds of forrmula (Ig). In

schenes 1 ok tq%_startlng conmpounds  and the
react ant.s, qg for preparing thep

not de§cr bed @re cogm%izééjy avallable or aré_ﬂ<::><::
R,R,N
R .

R.
(XXVH) OeviN) ?

(X1X)

Ry
!

N om
RoRMN" g

(l9) Re

According to scheme 11, the compounds of
formula (XVIII) can be obtained by reductive aminetion
between the commercial compound of formula (XVII) and
the compounds of formula (V), under conditions as
described in scheme 1.

Deprotection of the oxo function of the

compound of formula (XVIII) in the presence of an acid
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described in the literature, or else can be prepared
according to nethods which are described therein or
whi ch are known to those skilled in the art. According
to another of its aspects, a 20 subject of the
invention is also the conpounds of formulae (I1),

Elv&wﬁx)gdd@ﬁoil\és)? (ML), (1X),44X),  (XViddp,@ho5/001856

t hese conpounds are useful as synthesis
i nternedi ates for the conpounds of fornmula M 25 The
foll owi ng exanpl es describe the preparation of
cefudi < ANpDLEES] d 1 AcLOTSlaneep it idihhem toyeD&toONin
These exanples are not limting and nerely WO
20667 2ahT A% RCKH FRAODSHDO 1856t emmpé st uad e dhiebetween
present invention. The numbers of the conpounds
eXerplarfd e T&f eyiteas tttos ecqgvemd nof heotmble (XIX).
hereinafter, which illustrates the chem cal structures
and the physﬁhfalccpwrmds esfofowm?ea cbﬁ%buﬁ@l@ prepared by
according 5 to the invention. '

NS gtfo- Nk PR M- G - tprmula Yx1x) under
NERER S daseta%aac?#é%e‘%& oG 1) L
Esgfothﬁllﬁq Iﬁﬁ%Ohexﬁﬁ%g% %&F ZC%Plga&ydrogen atom,

di ss%{{ ?cﬂ il]%ola&n}d 011? é}%anom?&%}tdgo& rP&w{%n?ﬁf is

t %tarlah%zpr&ﬁomﬁ %}%nﬁﬁjl@dar?taﬁf@iﬁlon t fﬁp@ﬁ@t ﬂs‘f@sence

The reaction mediumis stirred for 16 h. 15 2.

sl umyeohydiy des ayRiiaddatyaf1@stdRavh Sea @é_rl@&lve of
and the reaction nediumis then stirred at anbi ent

the group Rs comprising a leaving group Lg, which gives
the compounds of formﬁla (Ig).

In schemes 1 to 11, the starting compounds
and the reactants, when the method for preparing them
is not described, are commercially available or are
described in the literature, or else can be prepared
according to methods which are described therein or
which are known to those skilled in the art.

According to another of its aspects, a
subject of the invention is also the compounds of
formulae (II), (IV), (V), (VI), (VIII), {(IX), (X},
(XVIII) and (XIX): these compounds are useful as
synthesis intermediates for the compounds of formula
(I).

The following examples describe the
preparation of certain compounds in accordance with the

invention. These examples are not limiting and merely
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tenperature for 2 hours. After the addition of 50 n
of water and of 20 ml of aqueous ammonia (28%in
water), the white precipitate formed in the reaction
mediumis 20 filtered off over a bed of celite. The
solid is washed several tinmes w th dichl oronethane.

Theo argeaie; pdsses  are then combi ned, washedpdddy /001856
water, dried over MgSO4 and concentrated. The crude

obtai ned is chromatographed on silica gel, elution

being carried out with a 25 gradi ent of nethanol in
diidhlhwortoret datries rgrgs g f oot o 10 nimfegsobf the
tert-butyl 3-(cyclohexyl am no)-8-aza-

bicoyita[r3i 2. < o hnkt &4 cae boxyt at ehesdogtoapoindthadtable
WD 2006/ 021657 44 PCT/ FR2005/ 001856 1.2 g of
té‘;etrqjmq/ﬁt@:,( cyted dhekdd st role 8- tzabthemical structures
cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate exo conpound are

ol rfée W%Wr%wfﬁ heki sorencerpeuified apderding

conpouynd. 1.2: tert-butyl 3-{cycl ohexyl[(diethyl-
afihdy %R%Qﬁﬁﬂﬁﬁ%ﬂnno} 8- azabi cycl o[ 3. 2. 1] oct ane- 8-

8?“8?%?2?#@%‘%&%32 H Rt 2o PSS et fadg- Ty -o-
I elenyi B Maabicyeto 13,2 110q¢-3-y1] -N-cyelo-

%.a@e_ 'C%bfas}’éél AP &m}g&s&% 26 m of
trlethylanlne in 10 m of gIC [ or onet anegls added

dropwi se. The, 1solégf@lbu®§t31(@3¢cﬁéh%i&m§9 g 05 2095 -
then at anbient tenperature for .

t mivetllylzars rle]cajtchrﬂe—CB—rdalﬂjopdmegene are then added.

After stirring at anbient tenperature for 2 h, 1.68 ni

of di et hyl arfi.fle carcef add=ibhelhel amxiairend S1&13 rg edlf aBoc-
nortropincne are dissolved in 150 ml of ethanol. 14.3 g
of titanium tetraisopropoxide are added at ambient
temperature. The reaction medium is stirred for 16 h.
2.6 g of sodium borohydride are added, fractionwise, at
0°C, and the reaction medium is then stirred at ambient

'temperature for 2 hours. After the addition of 50 ml of
water and of 20 ml of aqueous ammonia (28% in water),
the white precipitate formed in the reaction medium is
filtered cff over a bed of celite. The sclid is washed
.several times with dichloromethane. The organic phases
are then combined, washed with water, dried over MgSQ,
and concentrated. The crude obtained is chromatographed
on silica gel, elution being carried out with a
gradient of methanol in dichloromethane ranging from 0%
to 10%. 7.7 g of tert-butyl 3-(cyclohexylamino)-8-aza-

bicyclo[3.2.1}octane-8-carboxylate endo compound and
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anbi ent tenperature for 16 h. After concentration,

O. SN hydrochloric acid is added up to an acid pH
Extraction 20 is carried out with dichloronethane
until the aqueous phase is conpletely depleted. The
organi ¢ phase is washed with H20, and then with a
sataurages) aeueus  sodi um chl or4 de sol ut imT/PHAIEY5/001856
dryi ng over MgSO4 and concentration to dryness, the
resi due obtained is 25 chromat ographed on silica gel,
elution being carried out with a 99/1 and then 95/5
mixture of taichborohel-hamee holdexnel mhod ) -8oagabé-1. 60
g of tert WD 2006/ 021657 45 PCT/ FR2005/ 001856 but yl
3-qxwsdct ohekyll [gaki andryd aei Aoy x v ha bongkpappmppuBd are
azabi cycl o[ 3. 2. 1] oct ane-8-carboxyl ate as a m xture
\Mqhiakﬂqg¢“mhﬁEﬁﬂbngpent synthésis concerns the endo

N- 8- azabi cycl o[ 3. 2. 1] oct-3-yl -N-cyclo- 5

hSRIRNNN - di et hyl urea 3.0 g of tert-butyl

3-{cycl ohexyl [(diethyl - _ : B
ani no) car bony1 an?%ﬁ%i%g%%%b?c&%Y%%%h§¥¥f&é?éﬁEb§;
car.bhaxyl at I X W i e I Ltn.34 . m
B e T i
1%£@gﬁm&%stwrajatamMem tenperature for 16 h.
After evaporation to dryness, the residue is taken up

with a IN aquepiisnhydF o054 GeRE1 ds SPLHEEQNIn 10 ml of
Extraction is carried out with ethyl acetate and a 1N

aqliemiso raH HHA Y X0 Ue wedet 10N iz ddeit astdest up. d oy of
a 15 pH of 10. Extraction is carried out with ethyl

adetmt-un i 3- {de boueopkaphase-8 sacahpteteby3.2.1] -
depl eted. The organic phase is washed with H20 and

t lvert amie 18 aca ety et teel enpe octensodhdneedl oF Edeml of

solution. After .
triethylamine in 10 ml of dichloromethane is added

dropwise. The solution is stirred at 0°C for 30 min and
then at ambient temperature for 4 h. 5 ml of
triethylamine and 1.0 ml of diphosgene are then added.
After stirring at ambient temperature for 2 h, 1.68 ml
of diethylamine are added. The mixture is stirred at
ambient temperature for 16 h. After concentration, 0.5N
hydrochloric acid is added up to an acid pH. Extraction
is carried out with dichloromethane until the aqueous
phase is completely depleted. The organic phase is
washed with HZO, and then with a saturated aqueous
sodium chloride solution. After drying over MgS0O, and
concentration to dryness, the residue obtained is
chromatographed on silica gel, elution being carried
out with a 99/1 and then 95/5 mixture of

dichloromethane and methanol, to give 1.60 g of tert-




drying over MgSO4 and concentration to dryness, 1.8 ¢
of 20
N- 8- azabi cycl o[ 3. 2. 1] oct - 3-yl - N-cycl ohexyl -N |, N -
di ethylurea are obtained. 1.4: tert-butyl
[(1R)-1-(4-chl orobenzyl) - 2-
(3nd cyeh onexys§ 1 di et hyl am no) cagbonyl ] amapir@ @@97001856
bi cycl o[ 3. 2. 1] oct-8-yl)-2-oxoethyl]carbamate 25 1.8 ¢
of N 8-azabicyclo[3.2.1]oct-3-yl-N
cycl ohexyl -N , N -di ethylurea are dissolved in 70 m of
diteht r ore! badEchéxbe (pieskptemdhol. Zrgoal 1l BamiRed -8-
WD 2006/ 021657 46 PCT/ FR2005/ 001856
c hd lopdreniyd BB ahi hpocbén®-F9cgrbbxylate as a mixture with
hydr oxybenzotri azole, of 1.12 g of
1-dB=hyethsd ani nopropyl ) - 3- et hyl car bodi - i i de
hydrochl oride and of 1.02 m of diisopropylethylam ne.
The mi xture 153StNT$e@2ab16Yﬁh©Ién2—igﬁﬁéréruﬂeNf§Vcie*
h. After evaporation to dryness, the residue is

S hyer Yo MnodExErBEEE82with ethyl acetate until the

Sﬂziz‘*?spuzzﬁe@s%fs’ Eé%‘?'aﬁat?f‘ighﬂ&??ﬁﬁ%i’{ﬁ%?ﬁ%&&hﬁfﬁ
_ _ hen” !
aqueaus, sodiun chloride solution, 39/ Aftes drying gver

My and con ra YNess,; e crude
. g : bei >
o LA Bl L By Fpble e DB A0GNR 8 ma

el han@lhyd S G VEr e 42: 9308 nt @i benPut¥lher, The reaction
[(1R) - 1- ("4- chl or obenzyl ) -2-(3-{cycl ohexyl [ (di 15

10 etnad aum No caE beryd | a0 aediSnazebhsyehohide2£4k0Ck- 8
yl)-2-oxoet hyl ] carbamate. 1.5:
N-H B4 7 -cchd o 02 1 ety | @t pny kg ; 8clagabesidue is taken up
cyclo[3.2.1]oct-3-yl]-N-cycl ohexyl-N , N -di et hyl urea
1.wixly of 1N exqudnns | hyda®yhlofde catddosclution.
Extraction is carried out with ethyl acetate and a 1N
aqueous scodium hydroxide solution is then added up to a
15 pH of 10. Extraction is carried out with ethyl acetate
until! the agqueous phase is completely depleted. The
organic phase is washed with H;0 and then with a
saturated aquecus sodium chloride solution. After
drying over MgSC, and concentration to dryness, 1.8 g of
20 N-8-azabicyclo[3.2.l1l]loct-3-yl-N-cyclohexyl-N',N'-
diethylurea are obtained.

1.4: tert-butyl [(1R)-1-{4-chlorobenzyl)-2-
{3-{cyclohexyl[ (diethylamino)carbonyl]aminoc}-8-aza-
bicyclo[3.2.1]oct-8~-y1l)-2-oxoethyl]carbamate

25 1.8 g of N-8-azabicyclo[3.2.1loct-3~yl-N-
cyclohexyl-N',N'-diethylurea are dissolved in 70 ml of

dichloromethane in the presence of 1.75 g of Boc-D-4-
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20
benzyl)-2-(3-{cycl ohexyl [ (di et hyl am no) car bonyl ] am no}
- 8-azabicycl o[ 3. 2. 1] oct-8-yl)-2-o0xoet hyl ] car bamat e
are placed in 12 mM of 2N hydrochloric acid in
diethyl ether. The reaction nediumis stirred at

avid emdosyeppesature for 3 h. benl of 2N hydyPrRIVO5 /801856
acid in 25 diethyl ether are added and stirring is

mai ntai ned for 16 h. After evaporation to dryness,

the crude obtained is chromatographed on silica gel,
elaitlonceenglebanied, WOEF2008£081657hfdroxybenzotriazole,
PCT/ FR2005/ 001856 out with a 95/5/0.5 m xture of

diehl brbaey hahel - (Fethandbhyaadiagpeopy laniorithylta®@Bogi-

of 8- (4-chl or o-
MIW%h9¢?lsrh§%bﬁ@90P§[é §21mécpL3-yl ] - N-cycl o-

hexyl| -N , N -di ethylurea are obtained. 5 1.6:
téi“tlwmpﬁlﬂ*cﬁ&mm%zl CheoFdKEREGI }5 stirred at

b TS, %hrﬁ%%a%é%if%f L5 DkoRt nBEPSR FhRRPReHannES
0.41
riﬁ%&%%é%%ﬁ%?% %hg%e|éFaR¥Pf°éysi8 and extracted with
satiereiplat el b sl s o
! iﬁi@t@:ﬁ esm@eoﬁcga&é? H=0L %B%sﬁéeemgﬁpﬁ @gh@f then

g of sodlun1tr|acetoxyborohydr|de and

Mwith €2 45t 5tdte@bagbeadi €08 i tiRNBRI 3L UHE EBNuiboh.
After 15 evaporation and hydrolysis, extraction is

carfried dagingv dheetyboacaiditentdnt rdthieormateasyness,
phase is conpletely depleted. The organic phase is
wastredmidd 142 ez tdenaphetl ansaf liatededquedusion
sodiumchloride solution. Drying over MgSO4 and

c afdetE reat ored oowlk ynkbls 20997 Baxthed ofit. The crude

i s, chromat ographed on silica i
dichloromethane and methanol, to give 1.42 g of tert-

butyl [(1R)-1-(4-chlorobenzyl)-2-(3-{cyclohexyl{(di-
ethylamino)carbonyl]amino}-8-azabicyclo[3.2.1]oct-8-
yl) -2-cxoethyl]carbamate,

1.5: N-[B-(4-chloro-D-phenylalanyl}-8-azabi-
cyclo[3.2.1]oct-3-yl]-N-cyclohexyl-N',N'-diethylurea

1.42 g of tert-butyl [(1R)—1—(4—¢hloro—
benzyl)—2—(3—{cyclohexyl[(diethylamino)carbonyl]amino}—
8-azabicyclo[3.2.1]oct~8-yl)-2-oxoethyl]carbamate are
placed in 12 ml of 2N hydrochloric acid in diethyl
ether. The reaction medium is stirred at ambient
temperature for 3 h. 5 ml of 2N hydrochloric acid in
diethyl ether are added and stirring is maintained for
16 h. After evaporation to dryness, the crude obtained

is chromatographed on silica gel, elution being carried
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gel, elution being carried out with a 98/2 m xture of

di chl or onet hane and nethanol. 0.37 g of tert-butyl 4-
{[(1R)-1-(4-chl orobenzyl)-2-(3-{cyclo

hexyl [ (di et hyl am no) car bonyl ] am no} - 8- azabi cycl o- 25
[3.2.1]oct-8-yl)-2-oxo0et hyl ] am no} pi peri di ne-1 -
Caboxyd &t ¢21851 hen obtained. g 7 PCT/FR2005/001856
N-[ 8- (4-chl oro- N pi peridin-4-yl-D WO 2006/ 021657 48

PCT/ FR2005/ 001856 phenyl al anyl ) - 8- azabi cycl o

3.2.1]oct-3-yl]-Ncyclo- hexyl-N, N -diethylurea
yadrioahd o | €0 9 B70 g5 ahik€bte bofyHlichloromethane,
4-{[(1R) - 1- (4-chl oro-

bemhyHIrdt (& d cyghohex yafrick &4 hyl adBng) cér Fengt} anchbpro-
- 5 8-azabicycl o[ 3. 2. 1] oct - 8-yl ) - 2- oxoet hyl ] am no}
pilpartieh e lamal bokyd adlei cgclol b2l i tedtrA-2174Nntyol o-
2N hydrochloric acid in diethyl ether. The reaction
et b 18" SN TR ety 1 wndi emte t @ppeincdre for 16 h.

After evaporation to dryness, the crude is 10
chr omat ogr aphe®t ofe st 19y et 7 { E( LRI oh- bATRBlerpPeBayl) -

O e O S0 P LI e of o8] CILOLONPY NA0S ) 6-aza-
N-[.8-(4- - o . o
N L 0w e 8 R s tarklaBiagkphperidine-1-

[ t-3-yl]-Ncycl ohexyl-N , N -diethylurea 15
Serskak
Mt H+

-5

e is then obtained. Melting point > 210C,

= 572, = 2t (£ = 2 i
e o002 DR & m2e0 (£ 2010002000400, Thra Myt

P A4y o [ phenyd &t a1 ]_'BN%?@i ENELPL 32, I} 08t eBhyl-

20 yl}-N-cycl ohexyl -N , N -di et hyl urea (conpound No. 43(

2 ukte N-H{SB-d Mool wsd- M (4 et Y aby dil DeRtb pym@bhdne under N» in
the presence of 0.17 g of N-BOC-piperidone and of
0.23 g of sodium triacetoxyborohydride, and the mixture
is stirred at ambient temperature for 16 h. After
evaporation and hydrolysis, extraction is carried out
with ethyl acetate until the agqueous phase is
completely depleted. The organic phase is washed with
H20 and then with a saturated aqueous sodium chloride
sclutien. Drying over MgS0QO, and concentration to dryness
are carried out. The crude is chromatographed on silica
gel, elution being carried out with a 98/2 mixture of
dichloromethane and methancl. 0.37 g of tert-butyl 4-
{[(1R)-1-{4-chlorobenzyl)-2-(3-{cyclo-
hexyl[ (diethylamino)carbonyl]amino}-8-azabicyclo-
[3.2.1joct-8-yl)-2-oxcethyl]aminclpiperidine-1-
carboxylate is then obtained.

1.7: N-[8-{(4~-chloro-N-piperidin-4-yl-D-
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yl) - D-phenyl al anyl ] - 8-azabi cycl o[ 3. 2. 1] oct-3-yl }- N
cycl ohexyl-N, N -diethylurea 0.30 g of the

N-[ 8- (4-chl or o- D- phenyl al anyl ) - 25 -

8- azabi cycl o[ 3. 2. 1] oct-3-yl)-N-cycl ohexyl -N , N -

di et hyl urea endo conpound, obtained in step 1.5,

1S
divgsod egl/ ¢xm @ of di chl or ongd hane undefeNZrIndh 01856
WO 2006/ 021657 49 PCT/ FR2005/ 001856 presence of 0. 061

g of tetrahydro-4H pyran-4-one and of 0.17 g of
sodium triacet oxyborohydri de. The reaction nediumis

stphramedl ataranb) et a t&vpeyatar 3 brl Boday3-y1l M Neeyclo-

evaporation and hydrolysis with a saturated 5 aqueous

sddzum hYdridgehl car pomee 2 spduechhoredéraction is

carried out with ethyl acetate until the aqueous

phase is corfpl et e yodeptetdelit Thed of §&hRE-phédechsoro-

washed with H20 and then with a saturated agueous

s RN 1o <ot § el @t tehery 1 DES elgh vharinvgseacrhpayl] amino} -

cqQncentr.ation 0. to dryness_are carried out, The

o PR T el ot gt M DL o7 4 TR0 el Y1 A PR bel ng

car.ried ,.out with a 99 and then 98/2 m xtur

gDt SR ST R a T I S AL IE TP
i r9:s id in d ,

AL A 8 D h SRS anfi] - Bagtion

2zl iexe il 312 Reta3- A i cyelphexyd s . Moz :

di et hlyl urlea is then aobt%%le%%J&zJ%: dtatt Bz 16 n

Nafr&elrd lrertN- i eld At Os 2HVE ardde is
yl) - D- phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl } - N

cytlrahetdgpHe d diretdiyl ieaydydracit 05 des 205 Oc28r fed
of N-{8-[4-chloro-N(tetrahydro-2H

pyprdnw4-onl e BEptietiy. Jalnanyt J =8 -z abi atylod ofrde Zh dject - 3-

yl }-N-cycl ohexyl -N ,N -diethylurea is dissolved in 5

nfnethanel and agueous ammonia. 0.27 g of N-[8-(4-chloro-
N-piperidin-4-yl-D-phenylalanyl)~8-azabicycloc-
{3.2.1)Joct-3-yl]-N-cyclohexyl~N',N'-diethylurea
hydrochloride is then obtained.

Melting point > 210°C, M+H' = 572, [a]p?’ =
-2.0 (¢ = 1.002 g/100 ml, MeCH).

Example 2: N-{8-[4-chloro-N-(tetrahydro~2H-
pyran—4—y1)-D—phenylalanyl]-8-azabicyclo[3.2.1]oct—3;
yl}-N-cyclohexyl-N',K N'-diethylurea (compound No. 4)

2.1: NL{8¥[4—chloro—N;(tetrahydro—ZH;pyran—4—
yl) -D-phenylalanyl]-8-azabicyclo[3.2.1]oct~3-yl}-N-
cyclohexyl-N',N'-diethylurea

0.30 g of the N-[8-(4-chloro-D-phenylalanyl}-
8-azabicyclo([3.2.1Joct-3-y1}-N-cyclohexyl~-N',6N'~
diethylurea endo compound, obtained in step 1.5, is

dissolved in 3 ml of dichloromethane under N, in the




of diethyl ether and then 0.20 ml of 2N hydrochloric
acid in diethyl ether is added. Trituration, rinsing
25 with diethyl ether, and then filter-drying of the
preci pitate obtained are perfornmed. The crystals are
then dried over P205 under reduced pressure. 0.19 g of

VR 2005 26555 50 PCT/ FR2005/ 04856 - pCT/FR2005/001856
N-{8-[4-chl oro- N (tetrahydro-2H pyran-4-yl)-D phenyl -
al anyl ] - 8-azabi cycl o[ 3. 2. 1] oct - 3-yl } - N-cycl ohexyl -
N ,N -diethylurea is obtained. Melting point > 210C,
Mitte serb of [R)061 g Sof St Ot f&h vd Bo558-19y AH0- - on®OMBY of
. 1IH NMR (200 MHz, DWVMSO-d + D20) : 7.31 (d, J = 8 Hz,
21177 AP dsodium &g c@H)xydoBehyaride) , THe 4defation
iH, 3.90 (m 3H 3.25 (m 5H), 2.88 (m 5H)
2 MEEIUnDS g rgt23Md @ Embient Jtempge rptusd) foEl endayal
anal ysis: exp %= 61.46, 10 % 8.10, %\: 8.88; the
%§£q§x a%ﬁpq;quom@@nqk@&Qrok&@h@|@;Q@ a saturated
N-[ 8- (N-8-azabi cycl o[ 3. 2. 1] oct - 3- , _

Sy D rRBPherd %ﬁ’fixl‘%@@%%%\%?c%]r%‘fls?% 15¥c¥agtion

11 QL e Y sl i e e Ccomoung 10, 2)
DS PG AR R e A e B
;\LV{%%A ]‘,g]cttr@rigc% & Qlﬁ’?é?ﬁl @vtilec)h?'az%ag:ugatté?ﬁ agueous sodium

4- chl or o-"'D- phenyl al any
8220 i | R[13:t4: cH 0 rBrivd | o P £V OB Mor¥entdition

di et hyl urea endo conpound, obtained in step 1.5, is
10 ditssalmerkd &Hrdrlcofrididchdof onBidanewdmdes N2 in the

presence of 0.169 g of Boc-nortropanone and of 0.26 ¢
pfc:l“s:@uﬁaj:mgrraiparmt ey borlohyedragale, dhet Teadbe omg nest ohed
ISout with a 99/1 and then 98/2 mixture of
dichloromethane and methanol. 0.23 g of N-{8-{4-chloro-
N-{tetrahydro-Z2H-pyran-4-yl)~D~-phenylalanyl]-8-
15 azabicyclo[B.2.1]oct—3—y1}—N>cyclohexyl—N',N'—
diethylurea is then obtained.

2.2: N-{B-[4-chloro-N-(tetrahydro-2H-pyran-4-
yl}-D~-phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-
cyclohexyl-N',N'-diethylurea hydrochloride

20 0.23 g of N~{8~[4~chloro-N-(tetrahydro-2H-
pyran—4—yl)—D—phenylalanyl]—8-azabicyclo[3.2.1]0ct~3*
yl}-N-cyclohexyl-N', N'-diethylurea is dissolved in 5 ml
of diethyl ether and then 0.20 ml of 2N hydrochloric
acid in diethyl ether is added. Trituration, rinsing

25 with diethyl ether, and then filter-drying of the

precipitate obtained are performed. The crystals are

then dried over P,0s; under reduced pressure. 0.19 g of
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stirred at anbient tenperature for 16 h. 0.085 g of 25
Boc- nortropi none and 2. 6g of sodi um
tri acet oxyborohydride are added and stirring is
mai ntai ned for 2 days. After evaporation to dryness, 1
WD 2006/ 021657 51 PCT/ FR2005/ 001856 ml of nethano
ario 42906y 0boeex(r) 50X2 resinsare added. pPcTHERPDAENDE1856
is stirred for 1 h 30 mn. After filtration and
washi ng of the resin with tetrahydrofuran and
met hanol , the expected conpound is rel eased by addi ng
a B~ I sétahloncol-dgatoabydmoaHapymamethaiok-D-Fhenyl-
nmet hanol is evaporated off, to give 0.21 g of endo and
ex®d 3oyl prgraBieyeirf312¢ 4] eRFoPobénzytryeipBexyl-
{cycl ohexyl [ (di et hyl ami no) car bonyl ] am no} - 8-

%bquc@b? h214¥%§t18 9P}ain6§0ethyl]an1no} 8 10
azab|cyclo[3 1octane 8- carbogglate The subseququ
synthesi s i S &aF P@dPB&Ptoﬁ ¢hPsCmi ¥itr & 373

EH%%N Bbﬁeﬁ%% 5 @'f"é@&ro[% MR 62?9 MEFY - N
Cyisihehexyl Nogf{i[j(ﬁR;‘é/Al“rfa '“q/dﬁé"’hiﬁf' de 18 042159

of tert- but (4-ch
benzy} ) 2H{3 fcys! @ﬁexyh[gdhewy'am gtﬁ%] ?b%yu amaﬁs?}

- 8- azablcyc of 3. 2. 1] oct 2- 0X0 am no

azpeychol S4 P, | 2 0gt ang; 85§§if bQXYbaILGOES (Rl aced)i, no 91
1.53 m of 2N hydrochlorlc acid in dlethyl ether. The

20(1 eart+on medi 61 | SERéhenedl ahnalbsept bepperat une4s,
overnight. Trituration, rinsing with diethyl ether,
arficH: f11@r -Tyi Hig8®f the péecbdjtae BbBaj,ned:aBeds.

carried out. The crystals are then dried over P206
under reducéﬁﬁamﬁbssgreN;DaiﬂNgsoﬂzabicYclo[3-2.1]oct-3-
N_[S 4Pgéagggﬁﬁfggiégfgfgggfft83azab1cyclo[3 2.1]oct-3-
yl]-N-cyclohexyl-N' N'-diethylurea {compound No. 5)
3.1: tert-butyl 3-{[(1R)-1-{4-chlorobenzyl)-
*(3—{cyclohexyl[(diethylamino)carboﬁyl]amino}—B-aza-
bicyclo[3.2.1]oct—8—yl)—2—oxoethyl]amino}—B—azabic?clo—
[3.2.1]octane-8-carboxylate
0.24 g of the N-[8-(4-chloro-D-phenylalanyl)-
B-azabicyclo[3.2.1]oct-3-yl]-N-cyclohexyl-N', 6 N'-
diethylurea endo compound, obtained in step 1.5, is
dissolved in 5 ml of dichloromethane under Nz in the
presence of O.169lg of Boc-nortropancne and of 0.26 g
of sodium triacetoxyborohydride. The reaction medium is
stirred at ambient temperature for 16 h. 0.085 g of
Boc-nortropinone and 2.6g of sodium

triacetoxyborchydride are added and stirring is

maintained for 2 days. After evaporation to dryness, 1
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yl - 4- chl or o- D- phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3-
yl']-N-cycl ohexyl -N , N -di et hyl urea hydrochloride is
obt ai ned. WD 2006/ 021657 52 PCT/ FR2005/ 001856 Melting
poi nt = 155C;, M+rH = 598. Exanpl e 4:

NuB-Abaetoras N {[ (2S, 4R) - 4- 571 PCT/FR2005/001856
hydr oxypyrrolidi n-2-yl]nmethyl }-D phenyl al anyl) - 8- aza-

bi cycl o[ 3. 2. 1] oct-3-yl)-N-cycl ohexyl -N , N -di et hyl urea

5 (conpound No. 11) 4.1: tert-butyl

(23, 4% methahaxyardd 4 [dared hoxyyese® H0X2 amgio] are added.
carbonyl }pyrrolidine-1- carboxylate 1.85 g of

(AR niGttarte bk odyicarddnidy - U-h 130 hydr oxEteprbi ineation
are dissolved in 80 m of dichloronmethane at 0C under
NandB wABhHngmfof tihetigs amwetantetrdyyarobpran and
tert-butyl chloroformate are added. The reaction
mEGithAna stihe @@ﬂc%.@wpwww a¥ete2$ef Byhadging a

parallel, a solution of 15 dineth X mne is
prigh&Ud ByPradth rﬁjﬂe%s ATRANLF ¢ Iét @ﬁ%#%ﬁ 7%

N N

L'e'céﬁaf%%ﬁ O%Jta’nl %@fgﬂ)"gen cl’l‘i’?f%%&?%i? S

figr [ ent
{%ycldﬁgi iﬂg)%@ f%ﬁﬁn@ %

ratur After SIS with a 0.5N

a%M%&H% Qf @‘l'ébﬁué i3 Zﬂééﬁbt 11 akihON-8S
carri edy?iut [\?\fth d]| chl or?rre)?lhane untl@:f< {he aqueous

P Rase lics, QS &1 &l o clen et ek a rihex P giod CTiasebs Sq@dnt
dri ed over MgSO and concentrated to dryness. 0.9 g of
synthesis is carried ocut on this mixture.

3.2: N-[8-(N-8-azabicyclo{3.2.1]oct-3-yi-4-
chloro-D-phenylalanyl)-8-azabicyclo[3.2.1]oct-3-yli~-N~
cyclohexyl-N',N'-diethylurea hydrochloride

0.21 g of tert-butyl 3-{[{1R)-1-(4-chloro-
benzyl)—2—(3—{cYclohexyl[(diethylamino)carbonyl}amino}—
8-azabicyclo[3.2.1]cct-8-yl)-2-oxoethyl]lamino}-8-
azabicyclo[3.2.1}octane-8-carboxylate is placed in
1.53 ml of 2N hydrochloric acid_in diethyl ether. The
reaction medium is stirred at ambient temperature
overnight. Trituration, rinsing with diethyl ether, and
filter-drying of the precipitate obtained are carried
out. The crystals are then dried over P;0s under reduced
pressure. 0.12 g of N—[8—(N;B—azabicyclo[B.Z.1]oct~3—
yl—4—chioro—D—phenylalanyl)~8—azabicyclo{3.2.1]oct—3—

yl]-N-cyclohexyl-N',N'-diethylurea hydrochloride is

obtained.
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tert-butyl (2S, 4R)-4-hydroxy-2-{[nmethoxy(nethyl)am no]

- carbonyl }pyrrolidine-|-carboxylate is obtained,

whi ch WD 2006/ 021657 53 PCT/ FR2005/ 001856 product is
subsequently used as it is. 4.2: tert-butyl

(2S,4R) - 2-fornyl - 4- hydroxy- pyrrolidine-I-carboxyl ate
0.Wog20b6y@ricbutyl (2S,4R)-4-§ydroxy-2- por/FR2005/001856
{[ met hoxy( et hyl ) am no] car bonyl } pyrrolidi ne-1 -
carboxylate is dissolved in 31 m of diethyl ether

under N2. The reaction nediumis placed at 0C and

3.41 M of IMeltihdguppahtnknlBstoydMi-dé +n598.
tetrahydrofuran is carefully added. The m xture is 10
stirred at Ofxdmple &: NF(8r (Aydhdbyer¥-dilt(RSakR) -4-
aggeous pot assi um sul phate solution, extraction is

cay ryplidine? iyl lmehbylinPrphehrladaoydsl -fhaze-
is conpletely depleted. Drying over S and
conteretat? o%-%bowy%ex%la se¥atrhesvood’ Fhodipthylugea
obfained i$ chr omat ogr aphed on silica gel, elution

ge %h?ml%%‘l”ﬂ ﬁlﬂoou%ll/m'dt h a 9/ 1I m xture off I
(25, 4R) - 2-f oy 7ﬁ@”rﬁi‘fglflﬂ}?@l&s?ﬁgﬁ#grgagvdte%%é??f ate
ot B EARE m R Pk T B R S AR AR Sy T
" garboxylat

am no} - -azé%icycl0[3.2:1]oct-8-yl)-2-oxoethyl]an1no}-
met hyl) - 4- hydroxypys ¢ ohnﬁ; ne-| re2EboxybateaPrdfyd) ol -

the N-[8-(4-chl oro-D phenyl al anyl) -

8-rezdudrh ey-cl-a) 2o Pirdd ofte dysioNvreycinhegyhiNo£N - 25

di et hyl urea endo conpound, obtained in step 1.5, is

dicsisti Macbriet 13amd of @7 Chhodenetharke. Uhder o2 in the
triethylamine and 1.97 ml of tert-butyl chloroformate
are added. The reaction medium is stirred at ambient
temperature for 1 h. In parallel, a solution of
dimethylhydroxylamine is prepared by adding 1.86 ml of
triethylamine to a solution of 1.56 g of dimethyl-
hydroxylamine hydrochloride in dichloromethane, and
then by filtering off the triethylamine hydrochloride.
This second solution is added gently, at 0°C, to the
first. The reaction medium is stirred at ambient
temperature for 16 h. After hydrolysis with a 0.5N
aqueous hydrochloric acid solution, extraction is
carried out with dichloromethane until the aqueous
.phase is completely depleted. The organic phase is
dried over MgS0O, and concentrated to dryness. 0.9 g of
tert-butyl (2S,4R)—4—hydroxy*2—{[methoxy(methyl)amino]—

carbonyl}pyrrolidine-l-carboxylate is obtained, which
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presence of 0.16 g of tert-butyl (2S,4R)-2-fornyl-4 WO
2006/ 021657 54 PCT/ FR2005/ 001856

hydr oxypyrrolidi ne-1-carboxyl ate and of 0.233 g of
sodium tri acet oxyborohydri de. The reaction nediumis
stirred at anbient tenperature for 16 h. After

evapor@ié ppiosdryness, 1 nl of3 et hanol md/ rRED®S /01856
Dowex(r) 50X2 resin are added. The m xture is stirred

for 1 h 30 min. After filtration and washing of the
resin wth tetrahydrofuran and nethanol, the expected

c anipedinck: | 5s r ehleasede byl pddsag as IN-sokuti on of
aqueous ammoni a in nmethanol. The nethanol is

evaporated off2: toedt-lgivel 0(28, §Rbof 2t Eotmbpltythydroxy-
(2S5, 4R -2- ({[(1R) -1 -(4-
c i oreberding=p=¢acBeyviabexyl [ (di et hyl am no) car bonyl ]

ari no} - 8- azaQ)i yvE | of 3tertyletys- (2 §. SRoxdehHGF PR AG) -

B S A A TSR 8
558 i T R RS S h DTk aRpEAPL: pPeF ea

ch‘%ﬁd&%eﬁzy%{ht l} S_F’BQ{cycS %@ly (%'[ e?ljh ez]:ldm(éﬂto)car b%%?/l]

- 3.41 ml of 1IN lit umini um dride in
am no} - 8- azabi cycl o oct - ?yz oxoet hyl ] am no}

2&éﬂ¥éﬁ9&ré&&%§ﬁQ%ypdéf@fuﬂlﬁea&dééfb@%&'ﬁiﬁtt§e is
dissolved in 5 nl of diethyl ether, and then 2.7 m

ofstZNrdydochtorisr agin. i Rf et Myar@mgis apethddad.
Trituration, rinsing with diethyl ether, and filter-

draguepwd pdieasg e pithtleaobtachetiane eatraetdiont 1525

whi.ch precipitate is chromatographed on silica gel,

elapgt wiredbeduty walrlr i @detouyl witihen Q¢ 1D/ then xgueeusf phase

di chl or omet hane, net hanol and aqueous anmonia. 0.18 ¢
is completely depleted. Drying over MgSCy and
concentration to dryness are carried out. The crude
obtained is chromatographed on silica gel, elution
being carried out with a 9/1 mixture of dichloromethane
and methanol. 0.45 g of tert-butyl (25,4R)-2-formyl-4-
hydroxypyrrolidine-l-carboxylate is obtained.

4.3: tert-butyl (25,4R)-2-({[{(1R)-1-(4-
chlorobenzyl)-2-(3-{cycliohexyl[ {diethylamino)carbonyl]-
amino}-8-azabicyclo[3.2.1]oct-8-yl)-2~oxoethyl]amino}-
methyl)-4-hydroxypyrrolidine-l-carboxylate

0.24 g of the N-[8~-(4-chloro-D-phenylalanyl) -
8-azabicyclo[3.2.1]oct-3-yl]-N-cyclohexyl-N' N'-
diethylurea endc compound, obtained in step 1.5, is

dissoclved in 3 ml of dichloromethane under N, in the

presence of 0.16 g of tert-butyl (25,4R}-2-formyl-4-
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WD 2006/ 021657 55 PCT/ FR2005/ 001856 of
N-[8-(4-chloro-N-{[(2S, 4R) - 4- hydr oxypyrrolidin-2-

yl ] met hyl } - D- phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3-
yl]-N-cycl ohexyl -N , N -diethylurea is obtained. 4.5:
N-[8-(4-chloro-N-{[(2S, 4R) - 4- hydr oxy- 5

PYW® ot o gl no 21947 met hyl } - D- phenyf al anyl ) - Sz 2yEd L001856
(3.2.1]oct-3-yl]-Ncycl ohexyl -N , N -di et hyl urea
hydrochl oride 0.18 g of N-(8-(4-chloro-N{[(2S, 4R)-4-
hydr oxypyrrolidi n-2-yl] nethyl } - D- phenyl al anyl ) - 8- aza-
lhhydroxypyrrolidine-l-carboxylate and of 0.233 g of
bi cycl o[ 3. 2. 1] oct-3-yl]-N-cycl ohexyl -N , N -di et hyl urea
| splaced § radedonybofoRk}ihydeocBher reaatidni medierhyk
ether. Trituration, rinsing wwth diethyl ether, and
figterren ﬁmgami?l@m@ *pml@epatar@ Bbrailhel. akétearri ed
out. 0.16 g of N-[8-(4-chloro- %[(28 4R) - 4- hydr oxy 15
pﬁ‘f%ﬂ‘?ffﬁ*?ﬂ-% V9 rR¥ ¥R 3S D- prehy P&l BRYNFU8L 2288 yel 6F

R Gte HeS bR et oy nw“rrrﬁ?“rbafdﬁﬁeﬁeﬁyl'z%é%almw for
= 5 8, 646 100

Exaﬁ“pﬁe({ g“’w\r{%fm&%H%b%ﬁ?%@%ﬁﬁ%f%% the?Pesin
R AV AR e e En B, 20 baPeerele

t & dmduiyd {L-4d {dNad- é? £hhore b§n§N|ngutlon of ggueous

2- (3-{cycl ohexyl [ (di et hyl am no) car bonyl | am no} - 8-

aZaarbm&yfel Ol r3. et D64 T 8-¥ha ﬁe@%&ﬁébyhka&aﬁwéhya) off to

carbamate 0.24 g of the N-[8-(4-chloro D-p enylalanyl

W@ 200 6) UKL 6 o 56t LET+HRRRPD S, DO 1BRH-2 - -1-(4-
chlorobenzyl)-2-{3-{cyclohexyl[ {(diethylaminec)carbonyl]-
amino}-8-azabicyclo[3.2.1]loct~8-yl)~2-oxoethyl]amino}~
methyl)-4-hydroxypyrrolidine-l-carboxylate.

4.4: N-[8-(4-chloro-N-{[{2S5,4R)-4-hydroxy-
pyrrolidin-2-yl]methyl}-D-phenylalanyl)-8-aza-
bicyclo[3.2.1]oct~3~yl]—N;cyclohexylfN',N'—diethylurea

0.28 g of tert-butyl (2S,4R)-2-{{[(1R)-1~-(4-
chlorobenzyl)-2-({3-{cyclohexyl][ {(diethylamino)carbonyl]-
amino}-8-azabicyclo[3.2.1]oct-8-yl)-2-oxocethyllamino}-
methyl)-4-hydroxypyrrolidine-l-carboxylate is dissolved
in 5 ml of diethyl ether, and then 2.7 ml of 2N
hydrochloric acid in diethyl ether are added.
Trituration, rinsing with diethyl ether, and filter-
drying of the precipitate obtained are carried out,
which precipitate is chromatographed on silica.gel,
elution being carried out with a 90/10/1 mixture of

dichloromethane, methanol and aqueous ammonia. 0.18 g
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-8-azabicycl o[ 3. 2. 1] oct - 3-yl ] -N-cycl ohexyl -N , N -

di et hyl urea endo conpound, obtained in step 1.5, is
di ssolved in 5 m of dichioronethane under N2 in the
presence of 0.10 g of tert-butyl N-(2 5
oxoet hyl ) carbamate and of 0.22 g of sodi um

t ijcacRicyior ohydri de. The reapdion medi ymi sRi0dsAH1856
at anmbient tenperature for 16 h. After evaporation to

dryness, 0.05 g of tert-butyl N-(2-oxoethyl)carbanmate
and 0.1 g of sodiumtriacetoxyborohydride are added,
1@ fand- [+ t4+dtgl éso et N 62 HetRf-of -Bydaysyp At tet idhe-2-
addition of 1 m of nethanol and 4 g of Dowex(r) 50X2
r esliImetttiel mkiphenvykakdnyl eeBfazadidy8lo B n? . A oet-3-
filtration and washing of the resin with
teth]alwmmwwmhﬂmthyh@r@&pb@t@ldt@bm@und is
15 rel eased by addi a I N solution of aqueous ammoni a
in nethanol4- TheV hwhl%r@v%pbfé%éd‘lﬁfﬂ ppdgpye-
of tert-hut

0.14 ¢
(mr(oﬁﬁs lm%rm%fawmjp@ewamwl ) ~8-azabicyclo-
225@ %(g 3% yl.am no% car&gnﬁj 1gm g G}ithylurea
t hyl bamat 5. 2:
l\lﬁggg[%zi%@am nget %yl);:azr 2%&?0 D-
h | al | - Lo-
prery| o st as 0 gty v

bt ﬂ&hc&hﬂ“ZL 2Rethyl}-D-phenylalanyl)-8-aza-
be%l%@fﬁ% {clycl ohexyl (%I eﬁf hyl arr? n%)%ar bonj{/I i am no}

- bicyclo[3.2.1]oct~-3-yl]-N-cyclohexyl-N',N'-diethylurea

8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) - 2- oxoet hyl ] ani no} et hyl) -

carshaetaed sirpltackdrl mofl.ZN ydfo2N dwie osbidric dcethyl

WO 2006/ 021657 57 PCT/ FR2005/ 001856 in diethyl ether.

Tied hegactlwrt unsdiilom i scistsimedviath diethyl ether, and
filter-drying of the precipitate obtained are carried
out. 0.16 g of N-[8-(4d-chlorc-N-{[(25,4R)~4~hydroxy-
pyrrolidin-2-yllmethyl}-D-phenylalanyl)-8-azabicyclo-
[3.2.1]oct-3-yl}j-N-cycliohexyl-N', N'-diethylurea
hydrochloride is obtained.

Melting point > 200°C, M+H" = 588, [a]p™® =
-10.7° {c = 0.646 g/100 ml, DMSO).

Example 5:_Nh{Sw[N%(2—aminoethyl)—4—chloro—D-
phenylalanyl] -8~azabicyclo[3.2.1]Joct-3-y1l}-N-cyclo-
hexyl-N' ,N'-diethylurea {(compound No. 18)

5.1: tert-butyl (2-{[(1R)-1-(4-chlorobenzyl)-
2-(3-{cyclohexyl[ (diethylamino)carbonyl]amino}-8-
azabicyclo[3.2.1]oct-8-yl)-2-oxoethyl]amino}ethyl) -

carbamate

0.24 g of the N-[8-(4-chloro-D-phenylalanyl}-
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anmbi ent tenperature for 1 h. Trituration, rinsing wth
diethyl ether and filter-drying of the precipitate
obtained are carried out. The salt thus obtained is 5
chromat ogr aphed on silica gel, elution being carried
out with a 98/2/0.2 and then 95/5/0.5 m xture of
diwdl o oeet hessy met hanol and ggueous ammmmt arrEH S/ @01856
of N-{8-[N-(2-am noethyl)-4-chl oro- D phenyl al anyl ] - 8-
azabi cycl 0[ 3. 2. 1] oct-3-yl }-N-cycl ohexyl-N ;N 10

di et hyl urea hydrochloride is obtained. Melting point =
106Gzt yci &B2,2 [ A] pct-3-§2] 6NCcegelOhbRF1gNIOE ' A
DMSO). Exanple 6: N (8-{4-chloro-N[(3R)-1, 2,3, 4-

t etyaetydior sogenaol comnBeyhdet bptdidDeghénykakpnyl b, 8is

15
azhby ekt ef 3L, Sl]rmthB 910;hkp§yr@ebhéxyl unde K N hifhe

urea (compound No. : rt-butyl

me%arﬁw%g(yj(%ghgﬁ)tert—butyl N> (2-

am no%&j?arbon %m@ée S"Iz‘h ?Q#: go%]ilng?él(-éﬁ@ssol ved in
i S %ﬁ"% SR %532578?%;:%?%%1’1aﬂadi&f.neésgssf-rred

g;agagg %o f*‘fsjé%%% e R L e

mdfynéggd'dﬁﬂ?ﬁ?QXfagéPﬁ Bhey 3l o y- égggghyfpgarbamate

reaction medium is then stirted at” anb

t esmer@ture dorsddidm AL gfet by @wﬁy§rl<§été9§ta@aeas
carried out wth ethyl WO 2006/ 021657 58

PGHFRAGS (5 856 manet #ledinf bt Bh@a@guemﬂSephals@ S

conpl etely depleted. Drying over MgpSO4 and

c @uchntircat ion 1 ondryfesstlamol and 4 g of Dowex® S50X2
resin, the mixture is stirred for 1 h 30 min. After
filtration and washing of the resin with
tetrahydrofuran and methancl, the expected compound is
released by adding a 1IN solution of aqueous ammonia in
methanol. The methanol is evaporated off, to give
0.14 g of tert-butyl (2-{[( -{4-chlorobenzyl)-2-(3-
{cyclohexyl][ (diethylamino)carbonyl]lamino}-8-
azabicyclo[3.2.1]oct—8~yl)-2-
oxoethyllamino}ethyl)carbamate.

5.2: N-{8-{[N-(2-aminoethyl)~4-chloro-D-
phenylalanyl]-8-azabicyclo[3.2.1loct~3-yl}-N-cyclo-
hexyl-N',N'-diethylurea

0.14 g of tert-butyl (2-{[(1R)-1-(4-chloro-
benzyl)-2-(3-{cyclohexyl [ (diethylamino)carbonyl]amino}-
B~azabicyclo[3.2.1}oct-8-yl)-2~oxoethyl]lamino}ethyl) -

carbamate is placed in 1.1 ml of 2N hydrochloric acid
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carried out. The crude obtained is chromatographed on

silica gel, elution being carried out with a 99/1 5

m xture of dichloromethane and nethanol. 7.4 g of

tert- butyl

(3R) - 3-{[ net hoxy( et hyl ) am no] car bonyl } - 3, 4-

dihy dr ©h 6062 9% 1 ne- 2(1H) - carb91ylate ar ep©by Ak PSS /001856

6.2: tert-butyl (3R)-3-fornyl -3, 4-di hydro-

i soqui nol i ne-2( 1H) - car boxyl at e 10 7.4 g of tert-butyl

(3R) - 3-{[ met hoxy( et hyl ) -

ammao] cat phyd $hSr 4- Thayde ot s 044 nelior- 26i Hrirred at

carboxylate are dissolved in 31 m of diethyl ether

urderi et Témpeeactironfoediumi $rptaeediah, 0€Eiandng. 28th

g of lithiumalum niumhydride is carefully added. 15

The ety brether sandredl aer0drybngasfnthe Afeeipitate

hydrol ysis with an aqueous potassi um sul phate

sotRftabred &K@ raxtfbedisutar fhedsalt Whith dbeehppd is

ether until the _aqueous, phase_is conpletely depleted.
THE € 2t " ot & i hedl i BhUGISN AghBgusarried

h drochJ ic 0. sol utj.on, at ur at ed
y b uﬁﬁc@a‘f et CBP%%nﬁ%éEéﬁrEt%ﬁtufﬁeﬂfwth
H%ﬁ%rlég:soqﬁilgévm 5¥%%§gbur§ted %ﬁueo%%mggggunb 05 g

CCER! fAl f %%ﬂé@@?yg)r £ Cé‘ 1584 B“,gheﬁ alQn -g-

tert-butyl 4-di ydr0|so T dr e

2 s cayboxyd at e pse; obt ¢ Pﬁﬁ+ cWﬂl SHeH/@dMCt N'S

subsequently used as it i's. 6. tert-butyl

( IReBr({dddR)ndtddo1ed o1 e VD, 2&9@@8&@57 59
PCT/ FRZ005/ 001856

benzyl) - 2- méiwqmgz;mxnetthylj@m@p}mmhw')sﬁA-[a}D” =
dlhydr0|squ|noI|ne 2(1H)-carboxylate 3.5 g of
t erlti2 MUt yi q=8R).-2¥ ar S0 3u4, DMSO} .

Example 6: N-(8-{4-chloro-N-[(3R)-1,2,3,4~
tetrahydroisoquinolin-3-ylmethyl] -D-phenylalanyl}-8-
azabicyclo[3.2.1]loct-3-yl) ~-N-cyclohexyl-N', N'-diethyl~
urea (compound No. 22)

6.1: tert-butyl (3R)-3-{[methoxy(methyl)-
amino]carbenyl}-3,4-dihydroisoquinoline-2(1H) -~
carboxylate

6.95 g of Boc-D-Tic-CH are dissolved in 25 ml
of dichloromethane. 2.69 g of dimethylhydroxylamine
hydrochloride and 11.68 g of bromotrispyrrolidino-
phosphonium hexafluorophosphate are added. After
cooling of the solution to 0°C, 9.72 ml of
diisopropylamine are slowly added. The reaction medium

is then stirred at ambient temperature for 16 h. After

hydrolysis, extraction is carried out with ethyl
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di hydr oi soqui nol i ne-2( 1H) - car boxyl ate are di ssolved in
5 67 m of dichloronethane under N2 in the presence of
4.02 g of D 4-chl orophenyl al anine nmethyl ester and of
3.69 g of sodiumtriacetoxyborohydride. The reaction
mediumis stirred at anbient tenperature for 16 h. -

AfkST 2 HyEygbygss, extraction iggcarried ."is’éﬂ“%ﬁ?g@:g(gmess

di chl oronet hane until the aqueous phase is conp
depl eted. Drying over MgSO4 and concentration to
dryness are carried out. The crude is chromatographed

oraséthed ugell ehdthgleBEENEnE3EN H8d oMb 1L yBdepleated.
gradi ent of nethanol in dichloronethane rangi ng from
1%1tpiB8 obet MISOY dict@ficditVition to dryness are

(3R -3-({[(1R) - 1-(4-chl or obenzyl) - 2-

netdoxye@- oxdet iyk] anide} abthyhya3id- dhbbydreographed on

i soqui nol i ne-2( 1H) - car boxyl ate are then obtai ned. 6. 4:
N-§11BR -2=1t eetububnxipeanbongkyied out with a 99/1

1, 2, 3, 4-tetrahydroi soqui nol i n-3-yl j met hyl } -4-chl or o- D-
20" bReny® aP anfdheh bogogebhaner gnguingkbhanol. 7.4 g of tert-

R) - 3- 1IR) -1 -(4-
f:ﬁ?%?%éﬁ%l 75 { hl(é%la%yém%%é% h$1j BAi Rerkenmyl y 33 44-
di hydr oi spqui nol i ne- 2( 1H) - car boxyl di ssol ved i
T el B 8 LT SO Pt L SnP o er PhBOMESS

s

of; 44 t.hd | de_ i s.then added. The nedi um
\N%%ﬁﬁﬁg%%%é%%y%gigzﬁ$%gé€%§}%gi856 i's maintai ned at

0C for 16 h.7Pptassiupestliphale. (SR) agdednUPnbQy3mBEhy1) -
of 7. The precipitate obtained is ilter-dried and

r izasiath Mid b shet hyi, etherydAbL e6qu dnyi Dgeoyer yP205,

7.2 g of NN{[(3R)-2-(tert-butoxy

carboxylate are dissolved in 31 ml of diethyl ether
under Nz. The reaction medium is placed at 0°C and

0.98 g of lithium aluminium hydride is carefully added.
The mixture is stirred at 0°C for 45 min. After
hydrolysis with an aqueous potassium-sulphate sclution,
extraction is carried out with diethyl ether until the

- aqueous phase 1s completely depleted. The organic
phases are washed with a 3N aqueous hydrochloric acid
solution, with a saturated aqueous sodium hydrogen
carbonate solution, then with H,C, and finally with a
saturated agqueous sodium chloride solution. Drying over
Mg50; and concentration to dryness are carried out. 3.5
g of tert-butyl (3R)-3-formyl-3,4-dihydroisoquinoline-
2(1H}—ca;boxylate are obtained, which product is

subsequently used as it is.

6.3: tert-butyl (3R)~3—({I(lR)—l—(4—chloro-
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5

carbonyl)-1, 2, 3, 4-tetrahydroi soqui nolin-3-yl]nethyl}-4

- chl oro- D phenyl al ani ne are obtained. 6.5: tert-butyl
(3R -3-({[(1R) - 1-(4-chl oro-

benzyl ) -2-(3-{cycl ohexyl [ (di et hyl am no) car bonyl ] am no}

- WC 200

8- azablciég%%%Sz 1] oct-8-yl)- Zs%xoethyl]a%g%/§R20%5/301856
10 3, 4-di hydr oi soqui nol i ne- 2(1FD carboxylate 0.2 g of

N- 8- azabi cycl o[ 3. 2. 1] oct - 3-yl -
cyﬁmeDQW2N1eﬁ\hoﬂye2h&k@é@ﬁyﬁpgﬁlﬁ@m@ungl obt ai-ned

in step 1.3, is dissolved in 3.25 nl of

didCii yatomiet drqunien hiné 2 ( pEeseackor{ 1 8t 385 g of
N-{[(3R)-2-(tert-butoxy 15

carbonyl )-1,2,3,4- wéttehyd%@tﬁbqwﬁﬁb+8ﬂf6rmy}ﬁéthyl} 4

- chl oro- D-phenyl al ani ne, obtained in step 6.5, of
OQHH¥Q¥QﬁSQﬁMWQR&b@©Z%Kthz@@ébO@?l@tQZSrg gissolved in

3 di - nethylan1nopropy|) 3 et hyl car bodi i m de
fr i iHeeh bweraetiedy whdef N2 in the presence of

d|| rop th ne. The ure is 20 stirred at
%[1) *%’t‘%? O%‘"%{Ph%y Jf&?‘l”elﬁe BGEPSr aBFHRTt 6“01 of

55%3&6 AT | ST %gégﬁ@glggexig%;}:ggg
R R e B A0 el gl?ggﬁt%%?%%rihﬁﬂa

g@af’te%l Wy REL NG, CELed O Wty rl&ﬁa b@n&rlg%

nmet hanol |n di'chl or omet hane rangi ng from 0%

02213 AHortetiHarUtirt { BRIhs- é% IR} -Bnédechlorom¥tely
2006/ 021657 61 PCT/ FR2005/ 001
b@@pﬂ@b&&(3ﬁﬁqwﬁ(BME®HM4$b£Eﬂy1&mnhéﬁﬁﬁdhﬂnﬂ]ﬁﬂﬁdﬁ§ness
8axzalgagydlen] D2 .1]Wwd -Beydg - s oxloedhyt janapbddedhys)iica
3, 4- di hydr oi soqui nol i ne-2( 1H) - car boxyl ate i s obtai ned.

6961, Ne(lg-t{ipre Fegme N (BRG 1912, 3y Uth et rgragient of

h dr0|so ui nol i n-3-yl net hyl ) - D- phenyl al anyl } - 8- aza-
y anéi in dlchlggometggge ré%glgé froy i% to 3%. 6.1

g of tert-butyl (3R)-3-({[(1R)-1-(4-chlorobenzyl)-2-
methoxy-2-cxoethyl]amino}lmethyl) -3, 4-dihydro-
isoquinoline-2 (1H) -carboxylate are then cbtained.

6.4: N-{[(3R)-2-(tert-butoxycarbonyl)-
1,2,3,4-tetrahydroisoguinolin-3-yl]lmethyl}-4-chloro-D-
phenylalanine

6.4 g of tert-butyl (3R)-3-({[(1R}~1-(4~-
chlorobenzyl)-2-methoxy-2-oxoethyl]amino}methyl) -3, 4-
dihydroisoquinoline-2 (1H)~carboxylate are dissolved in

150 ml of a mixture of tetrahydrofuran/water/MeoH
(1/1/1) at 0°C, and 0.99 g of lithium hydroxide hydrate
is added. Stirring is maintained at 0°C for 3 h. 0.5 g

of lithium hydroxide hydrate is then added. The medium
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bi cyclo[ 3. 2.1joct-3-yl)-Ncycl ohexyl-N , N -diethyl urea
0.29 g of tert-butyl (3R-3-({[(1R)-I-(4-
chl orobenzyl ) -2- (3-{cycl ohexyl [ (di et hyl am no) car bonyl ]

am no} - 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) - 2- oxoet hyl ] am no}

1 i hydr oi soqui nojd ne-2( 1H) -
iqu.rg%%%/ée)d(j%}éslﬂl ?/ri of 4N hygéoochl oric a@ﬁwﬁﬁoow%

di oxane. The reaction nediumis stirred at anbi ent
tenperature for 1 h. After hydrolysis with a i N

AGiLE QuESt rSdhi il vy dy X £l6y SDé Uk | OPot 8XEE Akt 5ODphSte is
carried out with 15 dichl oromethane until the aqueous
phakizd suconplet yof depl Biedsr &8y ngadyedoMgSM¥dang
concentration to dryness are carried out. The crude
olftiali treett disi eshraomht i sphedi tlond sethgh geherel Bften

being carried out with a 98/2 m xture of

dicehl igrdbrastdrarkzCand’ nét Bandl N-0.[12RYy-8f (Z@rt-butoxy~
N-(8-{4-chloro-N[(3R)-1, 2, 3, 4-tetrahydroi soqui nolin-3

. carbonyl)-1,2,3,4-tetrahydroisoquinélin~3~ylimethyl}-4-

Y A DA fe 75 Lo 1 Asb0t ai ned. 6. 7.
hyeir of Soqut TR A ELH )L ORprenpl b WRyT}-4¢saions-
R teE e e i e E AT s DR
S SRR B i S R P R

azghi-eyelrd % cdiB6ic13md )2 N gyl Dhexyd 1N o N -

diethylurea is dissolved in 5 nml of dichloronethane
and 0.4 nl oaf2 4NdJvy dv-ctd 216 Gcpei ¢l 3 e di pranes+gl-N-
added. 5 After evaporation, the residue is taken up in
dicgtiyhexgtlred',, N'i-rsiatgh v lsacer rereib cudmpdtidd di @vtyined in
622%; ?q%, is dissolved in 3.25 ml of dichloromethane in
the presence of 0.35 g of N-{[(3R)-2-(tert-butoxy-
carbonyl)~1,2,3,4—tetrahydroisoquinolin—B—yl]methyl}—4~
.chloro-D~-phenylalanine, obtained in step 6.5, of
0.088 g of hydroxybenzotriazole, of 0.125 g of 1-(3-di-
methylaminopropyl)-3-ethylcarbodiimide hydrochloride
and of 0.17 ml of diisopropylethylamine. The mixture is
stirred at ambient temperature for 16 h. After
evaporation to dryness, the residue is hydrolysed and
extracted with ethyl acetate until the agqueous phase is
completely depleted. After drying over MgSQO,; and
concentration to dryness, the crude is chromatographed
on silica gel, elution being carried out with a

gradient of methanol in dichloromethane ranging from 0%

to 3%. 0.29 g of tert-butyl (3R)-3-({[(1R)-1-(4-chloro-
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the precipitate obtained is filter-dried. 0.12 g of
N-(8-{4-chloro-N-[(3R) -1, 2, 3, 4-tetrahydroi soqui nolin-3

yl met hyl } - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl)

- 10 N-cycl ohexyl -N , N -di ethyl urea hydrochloride 'S

olm@i ymels /Bl 45 ng poi nt = 182Gy MkH = 6%%@1@005/001856
-10.2 (¢ = 0.857 g/100 M, DVsO) . Exanple 7

N-{8-(4-chloro-N-(pyridin-2-yl- 15

met hyl ) - D- phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct-3-yl }-N

- Iyt whiexdd ¢ N-{ &yetbeslyl U edethompaind) Narb3dy1Tatino} -
N-{8-[4-chl oro-N(pyridin-2-ylnethyl)-

pHeradah aowd ] B3 azab] cyct®f 31 2-2}ogveBhyl }adiny¢hethyl) -
hexyl -N , N -di ethylurea 20 0.24 g of
rwqéﬂ1dﬂhyﬂ2ﬂxﬁQH%#mmyi@¢aﬁy1ﬁ}8carboxylate is obtained.
azabi cycl o[ 3. 2. 1] oct | 1-N-cycl ohexyl -N , N -di et hyl -

i oo ot o k1 Tt 453 Lo RO b O berih B 3, 4T Lot Y
di.ch oronethane under N2 in the presence of 0.05 nm of

2 DA i SRE LU d d%mh%ﬂlbﬂopl??nfgz%%a%%ﬂu% aga~
T
%{Blgcﬁﬁf Zﬁﬁfﬁéﬁﬁé Gin T brv e ft %?%fgf& a?t?%ﬁffarea
WO
2006/ 021657 %%ér?%‘m%%%%&@%ﬁ%@ﬁé (f ?gbébg}o
t R, 118 YL, ) 1 ? ﬁgc%g?l%e%fg(&gthﬁérﬂno carbonyl]—

filtration I n

t %H:L&f@’}df@-fé«hrzﬁﬂ e hanp| @th@—ﬁi(Pfﬁl&goe@l‘?ﬁPPéﬂﬂgno} -
is released by adding a i N solution of aqueous

amaaiyel )iHB metdianad x o fdwg Ut Heded - 2@1@)\/@@&}@@@@1@% is

to give 0.054 g of

Np{l@dett dil dr.d- N poyff 14N P ydaeldwyig -acid in dioxane.
D-phenylalanyl] 8-azabicycl o[ 3. 2. 1] oct-3-yl }-N
The reaction medium is stirred at ambient temperature
for 1 h. After hydrolysis with a 1IN agueous sodium
hydroxide solution, extraction is carried out with
dichloromethane until the aqueous phase is completely
depleted. Drying over MgSO, and concentration to dryness
are carried out. The crude obtained is chromatographed
on silica gel, elution being carried out with a 98/2
mixture of dichloromethane and methanol. 0.12 g of
N-{8~{4-chloro-N-[(3R)-1,2,3,4~-tetrahydroisoguinolin-3-
ylmethyl]—D—phenylalanyl}—8—azabicyclo[3.2.1]bct—3—yl)—
chyclohexyl—N',N'—diefhylurea is obtained.

6.7: N-(8-{4-chloro-N-[{(3R)~1,2,3,4-tetra-
hydroisoguinolin~-3-ylmethyl]-D-phenylalanyl}-8~aza-
bicycle[3.2.1]oct-3-yl)-N-cyclohexyl-N', N'-diethylurea
hydrochloride

0.12 g of N-(8-{4-chloro-N-[{3R)-1,2,3,4-
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cycl ohexyl -N , N -di ethylurea. 7.2:
N-{8-[4-chloro-N(pyridin-2-ylnmethyl)-D 10

phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl } - N-cycl o-
hexyl - N , N -di et hyl urea hydrochloride 0.054 g of is
placed in 2 m of isopropanol and 0.06 ml of 2N

hydpogbbeybei1agird in diethyl egher is added/rRAbbEs/001856
evaporation, the residue is taken up in 15 diethyl
ether, rinsing is carried out with diethyl ether and
the precipitate obtained is filter-dried. 0.045 g of
N-f8t fdhglikoi otk {pyl i di-B-2ipkematiyl-D-Phenylalanyl} -8~
phenyl al anyl | - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl } - N-cycl o-
hexydbAcysllodBe2 hyl arta3hydi odhlcyciidbexy lobi'aiNied. 20
Mel ting point = 119C, MrH+ = 580. The table that
fo¢+%ﬁk fvrgétiat@s55ﬁéveéhéniéamlspﬁudﬂ@hé9r@m@thﬁ@e and
sical properties of _sone exanples of conpounds
%o‘? dliﬂ%gO?o ¥heyfdrQeRtPeac ﬁCéd ipf dipEagempsuREsiest:

correspo d|n tq 25 conp unds of fornula
§ PrE draho s CLoRa R adst fuln 3 SR K3 KFapisdfit & 15 th Y1

cnpcioe lomigcel ot o e a5 BESRAERL Bone
N st e B, 0

hygr pght orifesr&- - [ MIR) L?PEe§e@L§eEQ§h§BEB ggqﬂeheﬁln 3-

nmeasured for the conmpound e and represent
r esnRSthyE] Yp- ﬁﬁé@%ialaﬂﬁz@Lbybng@épéioY@ %0@§69%1@5§1 -

65 PCT/ FR2005/ 001856
N-cyclohexyl-N',N'-diethylurea hydrochloride is
obtained.

Melting point = 182°C, M+H" = 634, [a]p® =
-10.2° (¢ = 0.857 g/100 ml, DMSO).

Example 7: N-{8-[4~chloro-N- (pyridin-2-yl-
methyl) ~-D-phenylalanyl] -8-azabicyclo[3.2.1]oct-3-y1}-N-
cyclohexyl-N*,N'—diethylurea {compound No. 23)

7.1: N-{8-[4~-chloro-N-(pyridin-2-ylmethyl)-D~
phenylalanyl]-8-azabicyclo[3.2.1]oct~3-yl}-N-cyclo-
hexyl-N',N'-diethylurea

0.24 g of N-[8-(4-chloro-D-phenylalanyl}~8-
azabicyclo[3.2.1]oct=-3~yl]-N-cyclohexyl-N',6 N'-diethyl~
urea, obtained in step 1.5, is dissolved in 3 ml of
dichloromethane under N, in the presence of 0.05 ml of
Z2-pyridinecarboxaldehyde and of 0.22 g of sodium
triacetoxyborohydride. The reaction medium is stirred

at ambient temperature for 16 h. After evaporation to

dryness and addition of 1 ml of methanol and 4 g of
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Table O H HNN-I (la) R~ NR2C No. R~ R2 R4
Salt Mp C 1 cyclohexyl -CONEt)2 F-(/ NH HC >210 H
2 cyclohexyl -CON(Et)2 U HC 162 Fcycl ohexy
-CONEt)2 F( /~NH2 HCl 208 -CO N(Et)2---C o HCl >210
H N 5 cyclohexyl -CO N(Et)2 HCl 155 6 cycl ohexyl

-G NG 2o £6% 171 7 cycl ohexyl - CO N(Ey 24§ 001556
166 8 cy%lohexyl -CO-N(Et)2 HO >200 9 cydﬁ%hexy

-CO-N(Et)2 "hN HCOl 192 10 c¢ ycl ohexyl -CO N(Et)2 H
HCl 159 HN OH 11 cycl ohexyl -CO-N(Et)2 HCl >200 ..OH
1DeyetdiEond rLodY BhHe i +ChaCRH S0 MR 2086/ 021657

66 PCT/ FR2005/001856 No. R1 R2 R4 Salt M(C HN OH
1 h 30 min. After filtration and washing of the resin
with tetrahydrofuran and methanol, the expected
compound is released by adding a 1N solution of agueous
ammonia in methanol. The methanol is evaporated off, to
give 0.054 g of N-{8-[{4-chloro-N-(pyridin-2-ylmethyl) -
D—phenylalanyl}-8-azabicyclo[3.2.l]oct—B—yl}—N;
cyclohexyl-N',N'~diethylurea.

7.2: N-{B8-[4-chloro-N~(pyridin-2-ylmethyl)-D-
phenylalanyl]—8—azabicyclo[3.2.1]oct—3—yl}fN>cyclo—
hexyl-N', N'-diethylurea hydrochloride

0.054 g of is placed in 2 ml of isopropanol
and 0.06 ml of 2N hydrochloric acid in diethyl ether is
added. Aftér evaporation, the residue is taken up in
diethyl ether, rinsing is carried out with diethyl
ether and the precipitate obtained is filter-dried.
0.045 g of N-{8-[4-chloro-N-(pyridin-2-ylmethyl)-D-
phenylalanyl]-8-azabicyclo{3.2.1]oct-3-yl}~N-cyclo-
hexyl-N', N'-diethylurea hydrochloride is obtained.

Melting point = 119°C, M+H" = 580.

The table that follows illustrates the
chemical structures and the physical properties of some
examples of compounds according to the invention, i.e.
of the compounds of formula (Ia), corresponding to
compounds of formula (I) in which Ry = Rar = Rg = H and

R3; represents a chlorine atom located in the para-




5

13 cycl ohexyl -CO- N(Et)2 HCl 14 cycl ohexyl -CO N(Et)2
--CN HCl 152 N 15 cyclohexyl -CON(Et)2 I HC 162 NH
16 cycl ohexyl -CO- N(Et)2 HCI 220 17 cycl ohexy

-CONEt)2 -0-& OH HO 176 18 cycl ohexyl -CO N(Et)2NH

2 HCl 105 19 cyclohexyl -CON(Et)2 ", ~NH2 HCl 215 20
cywdopexyl o2 (Et)2 SOH M NNg,HCl 132 2

_Co N( Et)Jé N 200 83 cycl ohex%?fy%%gglggégm%
HN HCI 182 23 cyclohexyl -CONCEt)2 | HC 119 N 24

cycl ohexyl -CO-N(Et)2 0 HCl >200 25 cycl ohexyl

-G N(Et P2 &N Hok 2heaytl ehayyko- GRINGEE X2 1ENaEHEL 244, 1n
cyclohexyl -CO-N(Et)2 --*-< NH HCl 170 28 cycl ohexy
-CIN§ BtgRidk HCl 158 The conpounds according to the

i nventi on WD 2006/ 021657 67 PCT/ FR2005/ 001856 were

t he subj ect ofiphehenatekdyi'cablamsaysHtd”deterakprats a
their nmel anocortin receptor agonist effect, in

paf TR ihethe MBrandfop MHreebéprodeagoni st

effect. 5 Evalyation of the affinity of the conpounds

of fornula (T) MARCoFePRESEBEEhERENNBAELDE RPLAtr BSPBLred

for the compound,

- Me and Et represent, respectively, methyl

and ethyl groups.




to MC3 and M4 receptors This affinity assay is
carried out by neasuring the binding of

[1251]-[ Nl e4-D Phe7)-a-MsH to
di spl acenent of this radioligand is used to identify
inhibitors of the specific binding to
meWan@dort/i0d 1reéCept or s.
prepared from CHO Ki

receptor at high
menbr anes,
Sc , Recept

10 cell

menbr anes.

reconbi nant

For thies assay; nmeahyane®05/001856
cells expressing the human M4

15 density (Euroscreen) or

or

expressi ng hMC3 receptors
transfected with the hMZA4 rjgcepgor gene

are seeded i nto DNE

Bi ol ogy),

Nen

t hat were purchased (Perkin El nmer
HEK- 293 cel |l s
CHO K1 cells

of

re used.

ealf der um

Life

The

( Eur oscr een)

XpF12 20 culture

medi um cont ai ni ng t al (la
(Bi owhi ttaker), 1%,sodiNym pyru l 1% L- gluzanine, 1%
non- essenti al aﬁ%nO\aC|ds 0.4 geneticin ((418)
and 0. 5% PenStr ep, Bhese product 5~ter~ag provi ded by
G bge/ BRI, gxcept tnﬁ'calr serum Atr—80% confi cY, 5
25 the celtTs ar scrapeu f—and—t cett pn.&??!} &t Mp(C)
frozen jat, . A cellg (Apprgxjmately 7
106 cel|l 8 Jo&E8 6 e a 00156 1 >210
t ranedon—+ece—afnd—+resusperded—+in of bi-ndi.ng
buf fer |[ 25 mM HEPES, pH 7.|0, 1 nNIN@f521 1.5 mM Cad2,
1D0 2rVl |NeyClohexy! rri\AGD-NDEphenant old neN\and 1|tabigt of 182
Conpl et|eTR (protease inhibitor fro che) In 50 m |of
S buffery ustmgra-potytrof—for—26seconds—fre
suUsBENgi@Blohdsy ¢ BN fek_@@,t, 19: 50 pm at
4C. Thd supéﬁ% t ant |€g%|scarde d thHe pallggﬂis 208
resuspended
4 cyclohexyl | -CO-N(Et), ‘—C HCI >210
5 | cyclohexyl | -CO-N(EY), % HCI 155
NH
6 | cyclohexy! | -CO-N(EH), \/O HCl 171
7 cyclohexyl | -CO-N(Et), \D HCI 166
S
8 | cyclohexyl | -CO-N(Et), Q HCI >200
9 | cyclohexyl | -CO-N(E1), % HCI 192
10 | cyclohexyl | -CO-N(EY), —Q HCl 159
\\OH
11 | cyclohexyl | -CO-N(EY), \)3 HCI >200
12 | cyclohexyl | -CO-N(EY), \HN\ A CF.COH | 90




in 5mM of binding buffer.

pr esent
t est,
pl
D- Phe7]

pol yvi nyl t ol uene,

- a- MSH

The amount of proteins

in the sanple is assayed using a Bradford

by dilution in binding buffer.
is diluted in binding buffer + 0.2%
BSKO 3PAcPBeadss7(wheat germ aggkigt i nin
Amer sham Phar maci a Bi ot ech)

are

10 and the concentration is adjusted to 3 pg/25
[1251]-[ N e4,

PCT/FR2005/001856

hydrated in the binding buffer + 15 O. 2@6BSA and are
t heNom xed Ry th jthe Rrell hormgenatmso 0 @Rl T Mp (°C)
pg of clell protdins and 250 pg of ads bU 9 The
pr odact scycRnbgyitiest@dEd] | |ut ed i N 10 o , !an
appunt of 10 pl |at a concentra&LQ |nes he
f [hal goncentrat[iom, are St ed—+nto a 20
c| ean- HobcRBE J6-8INE w@ NG 36
Polystyrgﬁe hg%-Blndlngﬂgerace specific 152
bl nding 1s defined by NDP-[aivsH TO-7—v—Thetotat
bj ndind is nmeasyred by thg nuEEE§> counts per mnyte
i h ffe |pvelobex | ofCOMEEDAdi ol #gard al The P8I 162
di stribution of |the nmenbrdnes-beads ensj on (50
pwet—i-s—FeHrowed—by—ditstri-buti-en the! solution
of [1251]-[N e4| D Phe']-a-MsH, fvel I A0
20066 02 kiybidh&f F’Cﬂ&ﬂ@@@; 001856) (I nal cohcepgyatiomsg
of 100 |pM, for|a final vglume o 00 p|/MP||. Af t er
i tion at _ambient te Ipratu e._for counting
is garr obet a Lu 'l ation
clount e 09@89%&50 vaN( )rS ﬁb 176
cor{esp to th ration IThayfispraces e
peciffl%v Rah g:fé&ﬂ%‘iri\du oléﬁa\nd’b)}/-gSO% | t P t hus!05
det £g ni ra,gglo;ﬁé)@t ,t;@ NFETE olinds WNHQg to| thge 215
i mventionexhibit—aftfm t:' for—MS3 OH
20 | cyclohexyl | -CO-N(E), :fﬂ/\“/ HCl 132
e
21 | cyclohexyl | -CO-N(EY), TF HC >200
[+
22 | cyciohexyl | -CO-N(EH), m HCl 182
“
23 | cyclohexyl | -CO-N(Et), o | HCI 119
N
24 | cyclohexyl | -CO-N(EY), N HCl >200
25 | cyclohexyl | -CO-N(EH), i, HCI
RN
26 | cyclohexyl | -CO-N(EY), \*@ HCI
27 | cyclohexyl | -CO-N(Et), <—<>NH HC! 170
N
28 | cyclohexyl | -CO-N(EW), \/C b HC 158
The compounds according to the invention
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and/or M4 receptors. Their 1C50 values with respect
to 10 MC3 and M4 receptors are |less than 10 pM and
for nost of thembetween 1 nMand 1 pM As an

exanpl e, conpound No. 3 of the table exhibits an I C50
of 280 nMwith respect to the M4 receptor.

Ewid uao®mpicthe agonist actigity of thepchEFR2005/001856
compounds of fornula (1) according to the invention,

with respect to MC3 and M4 receptors A functional

assay is used to differentiate between the agoni st
acte 54 tyhanghl hectant igoné shacatbgvcsy. aksayshts, dehermine
formation of cyclic adenosine 20 nonophosphate (cAMP)
g€ iat etk aneee i vin | vecept oheagoBisteeépeot, oknof the
MCA receptor is assayed. CHO K1 cells, expressing the

h Ieulay dedepiorMad andbeerMEée deaspt9r agonist
(Eurposcreen), are seeded into DVEM Nutrient Mx F12
Clﬁ‘{%%t medi um (G bco/ BR1) 25 containing 10% of foetal

cal f serum _0.5% sodi um ruva 1% L-gl utam ne, 1%
non- esseﬁt i V%’Hé}ﬁ)"%i %%Pghﬁoﬁ‘%ﬁb’i‘itﬁyﬁgoﬁﬁ’/%i FomPaRpds
0. .59 re t he oduc 2006/ 021657 7

peY) B b BTSSR S R IR PeP B8R hedth seapeet
the eRld SR{ WP4 (@j&éﬂiﬁf;@ker) and hygronycin B

(Sigm). CHO(dhfr-) cells expressing the human MC3

receptor arerrseedatiito, MEM BRG]l & catiieg Hedi 5
(Sigma) containing 10% of dialysed calf serum 1%

Lrglaish aniine £ hkYoksiadi iHg pyf Upate) - RO &9/bA%h T —-0-MSH to
L-proline, 0.3 ng/m Geneticin and 0. 5% PenStr ep,
t loesd mamductess .bdiheg quirqyi disshdry: GDCOh BRI ra®X€EPdand is
for the dialysed calf serum (Canbrex) and the
Lugsesl itige 1dentify inhibitors of the specific binding to
recombinant melanocortin receptors.
For this assay, membranes prepared from
CHO-K1 cells expressing the human MC4 receptor at high
density (Euroscreen) or membranes, that were purchased
(Perkin Elmer Life Sciences, Receptor Biology), of
HEK-293 cells expressing hMC3 receptors were used.
CHO-K1 cells transfected with the hMC4 receptor gene
(Euroscreen) are seeded into DMEM/Nutrient Mix F12
culture medium containing 10% foetal calf serum
(Biowhittaker), 1% sodium pyruvate, 1% L-glutamine, 1%
non-essential amino acids, 0.4 mg/ml geneticin (G418)
and 0.5% PenStrep, these products being provided by
Gibco/BR1, except the calf serum. At 80% confluency,
the cells are scraped off and the cell pellets are

frozen at -80°C.

A tube of cells {approximately 70 x 10° cells)
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10 (Sigma). The conpounds to be tested (diluted in 10%
DVBO), in an anmount of 10 pl at a concentration of 10
times the final concentration, are added to the plates
of cells (final volunme = 100 pl/well). After

i ncubation 15 for 1 hour (37C, 5% 002), the anount of

CAMP 230@552ye87 using Tropi x &8ts (Appel &tB)FR2005/001856

according to the supplier's docunentation. The

intrinsic activity of the conpounds is calcul ated by

conmparing the stinmulation of CcAMP by these conpounds

t ol hehawednudmt ion anducesubye20e80inM 6f mADBaNVBlHnding
(maxi mum of 100% . The EC50 value for the conpounds

c oty elspondsS traM t HePESncelt ¥ abi oh mMi BaClpr obluz esM 50861,

of the maxi num stinulation obtained with this '
corffbURd. Nagl, sl sl db@e@lmémlathﬁailﬂﬁeaaénéogﬁhée%of
accordj ng 40 the invention are MC3-

MRt or ¢ Pé@&ﬁ?§?sln?ﬁ@&tﬁévér8£%W%e§%5t%ml of

S o o R G 25087 b2 %@ss%ﬂiznas "B82 3sBehsion
o ae g e RO PR B rmehn e oTae
330, 4y e5pest Lo hhe MBS FecEpyor, 20d,0L,20nM.

Mﬁth respect to r ecept or e conpou

ageprgigng 40 ﬁlh?dirﬁ’?%ﬁff)@r ey biho B a9CRELERins
receptor agonist activity, they can therefore be used

| prdemanuf actareamdl e medi cao@pés . ugblhl% adBeonEbRg test,
another of its aspects, a subject of the invention is

medict arfenteomwds rethr i o g | s s codpoaing of /261 Ul By

(1), or an addition salt
dilution in binding buffer. [**°I]-[Nle*, D-Phe’j-a-MSH
is diluted in binding buffer + 0.2% BSA. SPA beads
(wheatgerm agglutinin polyvinyltoluene, Amersham
Pharmacia Biotech) are hydrated in the binding buffer +
0.2% BSA and are then mixed with the cell homogenate so
as to obtain 3 pg of cell proteins and 250 pg of beads
in 50 ul. The products to be tested (diluted in 10%
DMSO), in an amount of 10 ul at a concentration of 10
times the final concentration, are distributed into a
clear-bottomed 96-well white plate (CORNING 3604
Polystyrene Non-Binding Surface). The nonspecific
binding is defined by NDP-oMSH at 107’ M. The total
binding is measured by the number of counts per minute
in the presence of the radioligand alone. The
distribution of the membranes-beads suspension

(50 pnl/well} is followed by distribution of the

solution of [!'*°I]-[Nle®, D-Phe’]-a-MSH, 40 pl/well
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of the latter with a pharnaceutically acceptable acid,
or else a hydrate or a solvate of the conpound of '
formula (1). These nedicanents find their use in 15
t herapeutics, in pathologies in which nmelanocortin
receptors, in particular M3 and/or MC4 receptors, are

| ol yegls /654 gshnvol ves in paf%%‘?“' ar thepds eAI®HE /001856
and prevention of obesity, diabetes and sexual

dysfunctions that can affect both sexes, such as
erectile 20 dysfunctions, cardiovascul ar di seases such

as(f yHpracshednt niaiehi 6n moohﬁnﬂt epgl ensiand @bsAmkNof
anti-inflammatory uses or in the treatnent of al cohol
deljpEhdentys 1 Acchf te ngi toubaoi bar zof anbseAspeehserkhare

25 present invention relates to pharnmaceutica

composé th onsownpng si mgcaasiadt bue pni acMptepbata Trilux
conpound according to the invention. These WO

2 GOBV 026157t 77on PCTUIFR20057T1061866 vphRarendoeuttihealcompounds
conpositions contain an effective dose of at |east '
oI TSR ale@ oF ol ngerech heat hoenthah, dopplaces the
phar maceut i cal acceptable salt, or a hydrate or a

S GIRF ot %Jaf?%f/%%n%um? sadlat £8288 PrasPione 5

phar maceuti cal | ) ceptabl e excipient, Said excipients
are chosen,9@%6%?ggmﬁgtge?%ﬁmlﬁﬁgrﬁﬁﬁEuP'%aFO@B?ﬁPaﬁd

t ) adm nj ' I ed r t he us
e%§ﬁ§%§#§?t<ﬁt aréhi%%€%i$% e?ﬁ%éégsiF%feg%Yng?ﬁeMeg

ardng A M4 hes SBS e Ut CAl- %?%pgéthgn%'Qk tRehect to
present 1 nventio or oral, su ngual, subcut aneous,
MCB and MC4 receptors are less than 10 uM, and for most
of them between 1 nM and 1 uM. As an example, compound
No. 3 of the table exhibits an ICsy of 280 nM with
respect to the MC4 receptor.

Evaluation of the agonist activity of the
compounds of formula (I) according to the invention,
with respect to MC3 and MC4 receptors

A functional assay is used to differentiate
between the agonist activity and the antagonist
activity. For this, the formation of cyclic adenosine
monocphosphate (cAMP) generated by activation of the MC3
receptor or of the MC4 receptor is assayed.

CHO-K1l cells, expressing the human MC4
receptor at a moderate density {Euroscreen), are seeded
into DMEM/Nutrient Mix F12 culture medium (Gibco/BR1)
containing 10% of foetal calf serum, 0.5% sodium
pyruvate, 1% L-glutamine, 1% non-essential amino acids,

200 mg/l hygromycin B and 0.5% PenStrep, these products
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i ntramuscul ar, intravenous, topical, |ocal
intratracheal, intranasal, transdermal or recta
adm nistration, the active principle of formula (1) 15
above, or its possible salt, solvate or hydrate, can
be admnistered in unit admnistration form as a
Mgt Us G ¢ pb3 flsgpnvent i onal phaggreeuti cal p@kph) 665 fo01856
to aninal's and to human beings for the prophylaxis or
the treatnment of the conditions or of the diseases
above. 20 Suitable unit admi nistration forns conprise
orgd i QI PBo $LEL asy t@bb &t prr80f bxpEphat HeUehatki Berum
capsul es, powders,” granul es and oraF sol utions or
S USPERSh DiSa ketiP| AmMguaygr bdgeah, Bi NELgheacheal
i ntraocul ar or intranasal admnistration forns, forns
25 for adm niid rétifon) byel hbakapressihgpthal human MC3
transdermal, subcutaneous, intranuscul ar or
| mMecvEhousaradrgedasd ramtonMEWr BBgleectdbure medium
adm ni stration forns, and WO 2006/ 021657 73
PG FRee00 52 00856 ng nhl aine . dFet vsepi cal fapprimat iLén,
t he conpounds according to the invention can be used
i PSRN s1F R WRREreYatet i eRsNIASBPelér r ed

i ni strati 5. adm ni tion. B Bma

en

ggbm%ﬂp%%?f D E%?Trgn}ali&fﬁ %@%Fﬂlﬁnﬂfsr B 5;% PENES |

i B olE e TR R Losere (BhE s ctohRbuRa the
ald ' | Lrol 223.75

AT M e R R
(Sigma) .

éhese

The compounds to be tested (diluted in 10%
DMS0O), in an amount of 10 pl at a concentration of 10
times the final concentration, are added to the plates
of cells {(final wvolume = 100 pl/well). After incubation
for 1 hour (37°C, 5% CQO;), the amount of cAMP is assayed
using Tropix kits (Appelera) according to the

| supplier’s documentation. The intrinsic activity of the

compounds is calculated by comparing the stimulation of
cAMP by these compounds to the stimulation induced by
30 nM of NDPaMSH (maximum of 100%). The ECsy value for
the compounds corresponds to the concentration which
produces 50% of the maximum stimulation obtained with
this compound.

It is thus determined that the compounds
according to the invention are MC3- and/or MCi4-receptor
agonists. They have ECg; values with respect to MC3 and

MC4 receptors of less than 10 pM, and for most of them
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Hydr oxypr opyl net hyl cel |l ul ose 2.25 ng Magnesi um
stearate 3.0 ng 15 There nmay be specific cases where
hi gher or | ower dosages are appropriate; such dosages
do not depart fromthe context of the invention.
According to the usual practice, the dosage

apps opsdet @ f @57 each patient 75 determ negr byrAdwes /001856
physi ci an according to the 20 net hod of

adm ni stration, and the weight and response of said

patient. According to another of its aspects, the

preefS rgt wenvrent i @h@ ol ri@atRs &vamp hes hodoopotinéalong3

t he pat hol ogi es i ndi cated above, which conprises the

2 fadiiei st itons 4w BCpabifedB0 oM amtéf respiere doséhe

of a conpound according to the invention, or one of

i tMC3 preeericent | Tl | 9L act apf abl ehsa¢speot hydthee¥Cér

WO 2006/ 021657 74 PCT/ FR2005/ 001856 solvates. - 75 -

CIZEFAPYCT Conpound corresponding to fornula (1): ORS

Ra NNR4 H(l) R-Ra. R2ZR3 5 ip which: R and

RBA, which ey e i CRFRTEES t3CEPT U9 f &P ehfSf HORFBREOD

ENS%ﬁggitrﬁgggggggréﬁgygéégggbgtgg%nist activity, they
can therefeore be used in the manufacture of
medicaments. Thus, according to another of its aspectis,
a subject of the invention is medicaments which
comprise a compound of formula (I), or an addition salt
of the latter with a pharmaceutically acceptable acid,
or else a hydrate or a solvate of the compound of
formula (I).

These medicaments find their use in
therapeutics, in pathologies in which melanocortin
receptors, in particular MC3 and/or MC4 receptors, are
involved: this involves in particular the treatment and
prevention of cbesity, diabetes and sexual dysfunctions
that can affect both sexes, such as erectile
dysfunctions, cardiovascular diseases such as
myocardial infarction or hypertension, and also in
anti-inflammatory uses or in the treatment of alcohol
dependency.

According to another of its aspects, the
present invention relates to pharmaceutical

compositions comprising, as active principle, a

compound according to the invention. These
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or an al kyl or cycloal kyl group, Rl represents a

hydr ogen atom or an alkyl, 10 cycl oal kyl,

het er ocycl oal kyl or aryl group, R2 represents a group
of fornula -(CH2) x- (CO y-Y or -(CI»y-(C}Q)x-Y, in
which: x =0, 1, 2, 3 or 4, y Oor 1, 15 Y

rwmmﬁmrwen atom or7a hydroxleCT@*i@dOS/OOlsszs
cycl oal kyl, al koxy, aryl, heteroaryl or -NRL1R1l

group, Y belng different froma hydrogen aton1mhen X

y =0, . R11 and R12 which may be identical to or
2®hhﬁﬁaneﬂﬁldaknnampbsﬁmﬁ&ms corps seat af hydt dbgendose
atom or an al kyl, cycloal kyl, al koxy or -NR13R14
grodumt dreasd md?ldomrmjaémmim@g‘ecb hehe winhetheon, or
nitrogen atomto which they are attached, a nono- or
biccydld mnastquicianlel v contepiinke fsabt 4 B qohyfﬁhgte or a
menbers and optionally 25 conprising 1 to 3 additiona
héeri &t oifs il cromPawnd3 ety bar c2or L aget yPedi c
unsaturations, this r|ng bei n ﬁélonally substituted

i PIATSE Y HE oY 13 TP e 7ke 1°%o- 3 groups
h f t d
yel oal kyl SR LRGP bt pete rISShTY ralo il in faythe
b h(¥ﬂg éﬁ%ﬁ#%ﬁcgorﬁi%ﬁfrgﬁé éé@ﬁ%gnfﬁaggﬁfﬁf tr ?n
presen Fogen a cye

Ordeaél'&%/ O QP 1 &l8er RIS 9@9 L Rl4 &%fn aIngEﬁJS‘»@xE to
with a ni'trogen atomto whic are attached, a
MHHR5s Ol I 1OV 116 SERAICL ki € as defl ned above,

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal
administration, the active principle of formula (I)
above, or its possible salt, solvate or hydrate, can be
administered in unit administration form, as a mixture
with conventicnal pharmaceutical excipients, to animals
and to human beings for the prophylaxis or the
treatment of the conditions or of the diseases above.

Suitable unit administration forms comprise
oral forms such as téblets, soft or hard gelatin
capsules, powders, granules and oral sclutions or
suspensions, sublingual, buccal, intratracheal,
intracocular or intranasal administration forms, forms
for administration by inhalation, topical, transdermal,
subcutaneous, intramuscular or intravenous

administration forms, rectal administration forms, and
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R3 represents 1 to 3 groups, which nmay be 10

identical to or different fromone another, located in
any positions of the ring to which they are attached

and chosen from hal ogen atons, and al kyl, cycl oal kyl,

-OR, -NRR, -CONRR, -NRRCOR, -NRCONRR ,

- NRe CRORs / 020eB7 - CN and - COOR7groups, 15p®B/FR2005/001856
represents a hydrogen atomor an alkyl group, R4 is
chosen from (1) a group of forrmula (a), (b) or (c)
optionally substituted with an oxo group: \\ )P X

- -waglaat®l 26cfakopbralcrppiln cattiion, eatle afortcloarkisngs

of forrmulae (a), (b) and (c) may be substituted, in
anycpesfinense W\hﬁhlnIencmngp@upbeRﬁse\ﬁmmh cmymbe gels,
identical to or _different fromone another, and in
whpthtmentyg erplogiopser 3, p =0, 1, 2 or 3, m= 0,

1 or 2, Xrepresents an oxygen or sul phur atom or a -

77 - ring neﬁbEFe €Eﬁ8 Fﬁ?}nléFrﬁﬂleﬁléPrﬁ gsi gral
choamn frgﬁ@ . hydrogen atom a halogen atom a

group™ - BRB, - (CH2) -COOR8, - (CH2) 5 NRBR9, -

(CH2) 'CI}NR§59WQ§ 6f(gtg%pféNR§_ﬁﬁg%’ab%inE%Qation form
of a compound according to the invention in the form of

a tablet can comprise the following constituents:

Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscaramellose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

There may be specific cases where higher or
lower dosages are appropriate; such dosages do not
depart from the context of the invention. According to
the usual practice, the dosage appropriate for each
patient is determined by the physician according to the
method of administration, and the weight and response
of said patient..

According to another of its aspects, the
present invention also relates to a method of treating
the pathologies indicated above, which comprises the
administration, to a patient, of an effective dose of a
compound according to the invention, or one of its

pharmaceutically acceptable salts or hydrates or



x =0, 1, 2, 3 or 4, an alkyl, cycloalkyl,

het erocycl oal kyl, aryl, heteroaryl, alkylaryl,

al kyl heteroaryl, -CO alkyl, -CO cycl oal kyl,

- CO het erocycl oal kyl, 10 -CO-aryl, -CO heteroaryl,

-CO al kylaryl, -CO al kyl heteroaryl, -CS-alkyl,

- Bocygebedbkylks7 - CS- het erocychidal kyl, - C8caryR2005/001856
-CS-heteroaryl, -CS-alkylaryl, -CS-alkyl heteroaryl,

-CS-NR8R9 or -C(=NH)-NRBR9 group, 15 a fused or
nonfused cycl oal kyl or heterocycl oal kyl group | ocated
i nSeh®agpBEro position on the ring of formula (a) to
which it is attached, a cycloal kyl or

het er ocycl oal kyl group fused wth an aryl or
heteroaryl group, 20 R7 is chosen from hydrogen and
hal ogen atons, and al kyl, cycl oal kyl, aryl,

het eroaryl, alkylaryl, alkylheteroaryl, -OR -0-aryl,
-0-heteroaryl, -0-alkyl- aryl, -0 alkyl heteroaryl,
-NRR, -CONRR, -NRCOR, -NRCONRR, -NRCOOR ,
-NO®2, -CN and -COOR groups, 25 Re and R9 are chosen

i ndependently of one another, froma hydrogen atom
and al kyl, cycloal kyl, heterocycloal kyl, aryl,
heteroaryl, al kylaryl, alkyl- heteroaryl, -CO alkyl,
-CO cycl oal kyl, -CO hetero- cycloal kyl, -CO aryl,

-CO heteroaryl, -CO al kylaryl, 30 -CO al kyl het eroaryl,

- S02- al kyl, -SQ2-cycl oal kyl, -502-heterocycl oal kyl,
-S02-aryl, -SO2-heteroaryl, -SO2-alkylaryl,
-S2- al kyl heteroaryl, -C(=NH)-NRR', - 78 -COCR,

-CONRR, -CS-NRR and -(CH2),-OR groups, where
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x =0, 1, 2, 3 or 4; or else R8 and RO together forma
cycloal kyl or a heterocycloalkyl; 5 R10 is chosen
from a hydrogen atom a group -(CH2)x-ORB

-(CH2) -COOR8, - (CH2) x-NR8Rg, - (CH2) x-CO NR8Rg,
(CH2) x-NRB-CORY or -(CH2)x-CORE, in which x =0, 1,
2, 3 or 4, 10 a cycloalkyl or-Reterocycloal kyl group
fused with an aryl or heteroaryl group, an alkyl,

cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,

al kyLaryl, al kyl heteroaryl, -CO alkyl,
-Cg>cyc¥oalkyl, -CO heterocycl oal kyl, 15 -CO aryl,
-CO heteroaryl, CI}aJkyIaryI CI}aJktheteroaryI

-CS-al kyl, - cycl oal k CS-hetero cIo | k

s aryl - et §P@BP§ @ corSeRPRIran to Torhula
-CS-aIktheter ary -CS-NR8R9 - C( =NH) - NRBR9,

- S02- al kyl, -S ;%Ioalkyl 20 -S02- het erocycl oal kyl ,

- S02- BRry/l oaryl, -S02-al kyl aryl,
- S02- al kykheler o rylfﬁr -SCQ-NRBRQ group, or else
R10 fd Pt h the nitrogen atomtBo which it is

athachﬁ and a car om | ocated in any position of

t he'cy li cRgtructur formula (a), but 25 not

adjacen% to said nR rogen atom a bridge conprising

from3 fo 5 nenbers, R and R represent, independently

of iAnghiagnet her, a hydrogen atom or an al kyl,

cycl oal kyl, _heterocycl oal ky|, aryl, heteroaryl

al kyl aryl orRa 33 kiahet éffb%ﬁ'l}ll “@fﬁbuﬁ’e identical to or

different from one another, represent a hydrogen atom,
or an alkyl or cyclecalkyl group,

R; represents a hydrogen atom, or an alkyl,
cycloalkyl, heterocycloalkyl or aryl group,

Ro represents a group of formula
- (CHz) x= (CO)y—¥ or -(CO)y-(CH2)x-Y, in which:

ex =0, 1, 2, 3 or 4,

+y =0 or 1,

» ¥ represents a hydrogen atom, or a hydroxyl,
alkyl, cycloalkyl, alkoxy, aryl, heteroaryl or -NRjiRi:
group, Y being different from a hydrogen atom when
x =y =0,

*+ Ry3 and Rj; which may be identical to orx
different from one another, represent a hydrogen atom,
or an alkyl, cycloalkyl, alkoxy or -=NR;3R;4 group, or
else Rjy and R;; form, together with the nitrogen atom to
which they are attached, a mono- or bicyclic structure
containing from 4 to 10 ring members and optionally
comprising 1 tec 3 additional hetero atoms and/or 1 to
3 ethylenic or acetylenic wunsaturations, this ring

being optionally substituted in any of the positions
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t he al kyl, cycl oal kyl, heterocycl oal kyl, aryl and
het eroaryl groups being optionally substituted with -
79 one or nore groups chosen fromthe groups R, R,
-OR, -NRR, -CONRR, -NR-COR, -NR-CONRR, -N2,
-CN and -COOR, OCOR, COR, OCONRR , NRCOOR, (2) a
group of formula -A-R18, -A-CHgN=-R19, 5 -A-N (R23)
-A" -R19, -A-CON (R20) -A" -R19, -A-CH (NH2) -R19 or
-A-N (R20) -COO-A , in which A and A represent a

lipean or tyanchgdoapky! cHH9HR, RISnT G EBSAIN S A oms, and
halogen atom or "an -NH2, hydroxyl or phenyl group,
R1byfspkEdenad kil hpdcdgen katlomndor 1k otryd geyoues ,

phenyl, benzyl, or _10, hgteroaryl, group, ,and. R20, .
represents ayﬁyaréﬁg% §F6n1%§¥c% B%ﬂgypegr%%%?t%%?latx) oL
graupfetreher Mo (che andéNet, (dppresepti echah{¥rogen atom,
substituted, .in any positions, .15 with 1 to 4 groups

R??rmﬁpcﬁlﬁﬁ}rbEYF @ﬁﬂ*&élOﬁba&ﬁoﬁﬂfQQQQRH_Q? HheRiz and
anﬁé.ghef@rrﬁl,s dehirad -ahome, Qn%i't'}od’e‘%l Cht bl £ LU el Othey
1, or 3, sis equal to O or 1, and one of U V or W
r epresefntacaecn t rogemat ony bheyodtierst mmongra), a¥y dedined
Vvéﬁéresenting net hyl ene ring 20 nmenbers, or (4) a
- ( Y?!heteroaryl group, where r is equal to 1, 2 or
3, in the fory dlepardiase 0r 10ftan ;addirbupn, sakhich iy be
an_acid, and also in the formof a hydrate or of a
identical to or different from one another, located in
any positions of the ring to which they are attached
and chosen from halogen atoms, and alkyl, cycloalkyl,
-0OR, —-NRR’ , -CO-NRR’, -NR-CO-R’, -NR-CO-NRR' ,
-NR-COOR’, -NO,;, -CN and -COOR groups,
Rs represents a hydrogen atom or an alkyl
greup,
Ry is chosen from:
(1) 2 group of formula (a), (b) or (c)

optionally substituted with an oxo group:

X X
\T%jiz:é)p @ a
a )
(@) (b) ©

in which each of the rings of formulae (a),
(b) and (c¢) may be substituted, in any positions, with
1 to 4 groups R;, which may be identical to or different
from one another, and in which:

a=20, 1, 2 or 3,

p =20, 1, 2 or 3,
m =0, 1 or 2,
X

represents an oxygen or sulphur atom, or a
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30

25
C

cy
ad
of
fo
ch

ar

solvate. 2. Conpound of formula (lI) according to
aiml, characterized in that R represents a

cl oal kyl group, in the formof a base or of an
dition salt 30 with an acid, and also in the form
a hydrate or of a - 80 - solvate. 3. Conpound of
rmula (1) according to Caipyl_or Caim?2,
aracterized in that R2 is chosen fromthe follow ng
oups: -CO R15, -CO NR16R17, -CO NR15-NR16R17, 5

BRI g, S,

he
in

cy

may be identical to or
reéR

a
W

4 =1 2,
10 RIS Nepr bR I AT B oo Aty

teroaryl, R(CH)xhe&¥nRifocmnd - (CH2) x, - CO- NR16R17,
which: x =0,.1, 2, 3 or 3 or 4,

cl oal kyl * of zal k@uypgr OypH, ARGR,R16- 208, RLE0OM] Ch (CH,) -
different from one anot her,
gvent alMWedxogenNBekim onr afCBidkyNRsct§eRoal kih owhich
koxy,greup, ok el.sg R16 and 15 R17 form together
th tHé nftrogén atomto which they are attached, a

nono- or bicyan ¢ afikyatur eceenbailkiylg fhetedotoclBalkyl,

ri
ad

n nbers and gg%ionally cogprising 1 to 3
@f¥ional SHIPH O andPoEYE ALY 13 et hyPeKYingFeroaryl,

aCE@MLﬁmk?lynsaFUL@©L89§lQBEk§lEing bitﬁQh@EéESE?EhMalkyl,

20 substi

ch
cy

uted in any positions with to 3 groups
osénarfiem hal ogen—-&Pohsteandriydr oxyl , al kgPralkylaryl,

9&8§g5¥§lgggergg§9i¥ grou@%s-alkyl, -CS-cycloalkyl,
—-C3-heterccycloalkyl, -C8-aryl, ~CS~heteroaryl,
-CS8-alkylaryl, -CS-alkylhetercaryl, —-CS-NRgRg or
-C{=NH} ~NRgRg group,

. a fused oY nonfused cycloalkyl or
heterocyclealkyl group located in the spirc position on
the ring cof formula (a) to which it is attached,

« a2 cycloalkyl or heterocycloalkyl group fused
with an aryl or hetercaryl group,

R; is chosen from hydrogen and halogen atoms,
and alkyl, c¢ycloalkyl, aryl, heterocaryl, alkylaryl,
alkylheteroaryl, -OR, -O-aryl, -O-heterocaryl, -0O-alkyi-
aryl, -O-alkylheterocaryl, -NRR‘, -CO-NRR‘, -NR-CO-R’,
-NR-CO-NRR’, -NR-COOR’, -NO;, -CN and -COOR groups,

Rg and Rg are chosen, independently of one
another, from a hydrogen atom, and alkyl, cyclocalkyl,
heterocycloalkyl, aryl, hetercaryl, alkylaryl, alkyl-
hetercaryl, -CO-alkyl, -CO-cycloalkyl, ~CO-hetero-
cycleoalkyl, -CO-aryl, -CO-heteroaryl, -~CO-alkylaryl,
-CO-alkylheteroaryl, -502-alkyl, -S02~cycloalkyl,
-S0s-heterocycloalkyl, -502-aryl, -S0z2-hetercaryl,
-S0z~-alkylaryl, -S0;~-alkylhetercaryl, ~-C {=NH) -NRR’,
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in the formof a base or of an addition salt wth an
acid, and also in the formof a hydrate or of a 25
sol vate. 4. Conpound of formula (lI) according to any
one of Clainms 1 to 3, characterized in that R2
represents a group -CO NR16R17, where R16 and R17
represent al kyl or al koxy groyps, 30 in the formof a
base or of an addition salt wth an acid, and also in
the formof a hydrate or of a solvate. - 81 5.

Co d of la ( or n

d g??rgsﬁl tgcil%i%:dra %r?ggd :jarﬁ1 ha?c%?y rc%pr Pou % 1Where
t 0x3=g0pups, 2whidcbrmay be identical to or dlfferent
from one anot her, chosen from hal ogen atons, 5 in

formof a baS& SLS6F B i Rp oﬁogﬁfﬁ?ervmﬁ(c’dfnhnaa@bf&loalkyl

angragsgetgrgtﬁcﬁgém{?ﬁ .a hydrate or of a solvate. 6.
Compound of forrmula () according to any one of

Clains 1 to Bjo dlsarcicts®n Zabri:n that R4 is chosen 10

f 1 f f 5 -6 b-2
el ow: N R o SRR CHTRT R 7 L (8.5) (a-6) (b-2)

in which eachaof thgrbupgs of -florUl-aRe(a-5), - (&B,) ,~COORg,
(a6 and %{b 2) can be substltuted in al%/ p05|t|ons
Wi ’fﬁ H2 g NRsBpoups “REHz Wit CPrWioRobe | detiinarNRe-@PRs  or

-(CH2)x—CORg, in which x = 0, 1, 2, 3 or 4,
» a cycloalkyl or heterocycloalkyl group fused
with an aryl or heteroaryl group,

s an alkyl, cycleoalkyl, heterocycloalkyl,

aryl, hetercaryl, alkylaryl, alkylhetercaryl,
-C0-alkyl, -CO-cycloalkyl, -CO-heterocycloalkyl,
-CO-aryl, ~CO~heteroaryl, -CO-alkylaryl,
-CO-alkylheterocaryl, -CS-alkyl, -CS-cyclecalkyl,
-CS-heterocycloalkyl, -CS5-aryl, -CS-hetercaryl,
-CS-alkylaryl, -CS-alkylheteroaryl, -CS-NRgRs,
—C {=NH) ~NRzRg, -S0z—-alkyl, -80z-cycloalkyl,
-50;-heterocycloalkyl, -S0;-aryl, | -30z-heterocaryl,

-80z-alkylaryl, -80;-alkylheteroaryl or -S0,-NRgRg group,

« Oor else R;p forms, with the nitrogen atom to
which it is attached and a carbon atom located in any
position of the cyclic structure of formula (a), but
not adjacent to said nitrogen atom, a bridge comprising
from 3 to 5 members,

R and R’ represent, independently of one
another, a hydrogen atom, or an alkyl, cyclocalkyl,
heterocycloalkyl, aryl, heteroaryl, alkylaryl or
alkylheteroaryl group,

the alkyl, cycleoalkyl, heterocycloalkyl, aryl
and heterocaryl groups being optionally substituted with
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di fferent fromone another, as defined in Claim1, and
inwhicha =0or 1, pP =0or 1, and R6, R7 and R o
are as defined in daim1l, 20 (2) a group of fornula
-A-R18 or -A-CH=N-Rig, where A R18 and R19 are as
defined in daim1, (3) a group of formula (d-1),
where r =1, 2 or 3: HNI = gd-1) r 25 (4) a group
-(CH2) z-furyl or (CH2)r-pyr|d| nyl, where r is equal
tol, 2 or 3, - 8 inthe formof a base or of an

adghb' At SRdte Mgﬂpgn c"h%s%n apthRl 8Qel %Lioh%sf F%m(ﬁ

hydrate or of a vate. 7. Conpound of fo
accBREI ng 1@-aRR’ 5 oNB-6P~ E:fal mIREQC-NRR’, -NO;, -CN and

e EREReLPESR, ' BohhaboBRRs CANREERE von 2al o i th an
acid, and aI ?\a)i a theohipr mof mﬂmﬂlaﬁt 6-IMRQf a-A-CH=N-Rjs,

sol vate . Conpound of formula (1) according to
any Wgﬂdf‘]*d ~Hies 1 £0CP NéRaw)ady' eBized TA-EHAVHR -Bas  or

R _a-n pf,ornlgf A;hase oL, Qf aan 3“ sI
wi th arlglRam (?dbe_ d ‘al so Fnltﬁ %or?n&)oﬁ rﬁe ragtece}&org inear
a oiSbgehvaked A kNetdrood or Ry epgriasgere £ orpoabdgeh atom,
or an -NHz, hydroxyl or phenyl group, Ry represents a
hydrogen atom, or a hydroxyl, phenyl, benzyl or
heteroaryl group, and Ryy represents a hydrogen atom or
a benzyl group,
(3) a group of formula (d}:

W

Y

u
v v 2

optionally substituted, in any positions,

(d)

with 1 to 4 groups Ry, which may be identical to or
different from one another, as defined above, and in
which r is equal to 1, 2 or 3, s is equal to 0 or 1,
and one of U, V or W represents a nitrogen atom, the
others among U, V and W representing methylene ring
members, oxr

(4) a - (CHz).-heterocaryl group, where r is
egual to 1, 2 or 3,

in the form of a base or of an addition salt
with an acid, and also in the form of a hydrate or of a
solvate.

Z2. Compound of formula (I} according to
Claim 1, characterized in that R1 represents a
cycloalkyl group,

in the form of a base or of an addition salt

with an acid, and also in the form of a hydrate or of a




10

15

20

25

30

formula (1) according to any one of Clains 1 to 8,
characterized in that a reductive amnation of a
compound of formula (V): O RS Ra NNHH (V) RL N
Rl Ra, 20 Ris carried out in the presence of a
derivative of the group R4 of ketone type, Rl, R2, R3,
R4, R5, Ra and Ra, being as_dgfined in any one of
Claims 1 to 8. 25 10. Conpounds of forrmulae (1V) and
(V), in which Rl, R2, R3, R5, Ra and Ra, are as
degbnedtkn any one of Cains 1, 2, 3, 4, 5 7 and 8,
and Pg represents a - 83 - protective group: OR5 OR5
H M- NPOCRaprNHNdH FN Korrhlrd H) Racc,@raii(llg\/)tCRSC(LV)imRsl or

11 [ haract er.i zed
coTbaRd Bt PP RAPRECEF Bccit dERg Tt dvary® TORERofiron the
CI aoanﬂuhg &reipan adwita,on satd-nNd, khi,S COOPRRNANR,R;7,
MAtg a ph?rnaceutlcally acceptabl e acid, or
ry

-CO-hetercaryl, -C0O-(CH;} x—NR1gR17,
— (CHz) x~NR1gR17, - (CHz) »—OH, - (CHz) x—aryl, - (CHz) x—
heteroaryl, —{CH3} % —CO-R35 and - (CHj).w-CO-NR;sR;17, in
which:

ex =20,1, 2, 3 0or 4 and x* =1, 2, 3 or 4,

*» Ris represents a hydrogen atom, or an alkyl,
cycloalkyl or alkoxy group, and

« Ris and Ri7;, which may be identical to or
different from one another, represent a hydrogen atom,
or an alkyl, cycloalkyl or alkoxry group, or else Rjs and
Ry7 form, together with the nitrogen atom tc which they
are attached, a mono- or bicyclic structure containing
from 4 to 10 ring members and optionally comprising 1
to 3 additional hetero atoms and/or 1 to 3 ethylenic or
acetylenic unsaturations, this ring being optionally
substituted in any positions with 1 to 3 groups chosen
from halogen atoms, and hydroxyl, alkyl, cycloalkyl and
alkoxy groups,

in the form of a base or of an addition salt
with an acid, and also in the form of a hydrate or of a
sclvate.

4, Compound of formula (I) according to any
one of Claims 1 to 3, characterized in that R,
represents a group -CO-NRjgRi7, where R and Rij
represent alkyl or alkoxy groups,

in the form of a base or of an addition salt

with an acid, and also in the form of a hydrate or of a

solvate,
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el se a hydrate or a solvate of the conpound of

formula (I). 12. Pharnmaceutical conposition, charact-
10 erized in that it conprises a conpound of fornula
(1) according to any one of Clains 1 to 8, or a
pharmaceutically acceptable salt, a hydrate or a

sol vate of this conpound, andgal so at | east one
pharmaceutically acceptable excipient. 15 13. Use of a
conmpound of formula (I) according to any one of

CGains 1 to 8, incBRgogﬁgngﬁ?i.&Eﬁth ?Ifegégggaﬂﬁgfeg any

use in the treatnent e prevention o
obestt yofdi ddeties anid sexual, dybhwacteemnsetihatincarthat Ry

af fect botg Sﬁx S, %n the 20 treatnment of )
caf GPESRERGFar di%ehsBECURfg YPd6h fayhie identical to or

| nfil areREAEY FUBRSoAE bRother! el RlonflheaR)en atoms,
dependency. 14. Use according to Caim 13,

characteri zedn ithet HRrms 04 sekaae ¢ysfafhcanoaddition salt
copsist .pf _eracti dysfunctions. 15. ds of
o?%%ﬁaaglﬁgaa'iaé% 3%%%(ﬁ tgb%mf% T OP acgggg%ge oF of a

f avi ng the nanes: -
N- §8it¢4dtehl or o- N- pi peri di n-4-yl - D phenyl -

al anyl ) - 8-azabi cycl o] 3. 2. 1] oct - 3-yl] - N-cycl ohexyl - N,
N -d?e%hylur a ZYComLound %f forﬁﬁﬂa {Iy accorging to any

N-b8e (4rchh @i AsN1PEBEB] dERx3avk oD+ RRENY N that R, is chosen
al anyl ) - 8-azabi cycl o[ 3. 2. 1] oct - 3-yl ] - N-cycl ohexyl N
N fremet hyl urea 3:

N-{8-[N-(4-am pogygl ohexyls -4-chlpro-BD sy a6y or (p-2)

below:

R -R
a p R
m

(a-5) (a-6) (b-2)

in which each of the rings of formulae {(a-5}),
(a-6) and (b-2} can be substituted, in any positions,
with 1 to 4 groups R;, which may be identical to or
different from one another, as defined in Claim 1, and
in which a = 0 or 1, p’* = 0 or 1, and R¢, Ry and Ryy are
as defined in Claim 1,

(2) a group of formula -A-Ri;z or -A-CH=N-Ri,,
where A, Ry and Rjs are as defined in Claim 1,

(3) a group of formula (d-1), where r =1, 2
or 3:

HN (d-1)

{(4) a group -{CHz).-furyl or —-{CHz).-pyridinyl,

where r is equal to 1, 2 or 3,
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phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl }-N-cycl o-

hexyl -N , N -di et hylurea 10 4:

N-{8-[4-chl oro- N (tetrahydro-2H pyran-4-

yl) - D phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct-3-yl }- N

cycl ohexyl -N , N -di et hyl urea 5:

N-{8- (N-8-azabi cycl o[ 3. 2. 1] ackp3-yl -

chl or o- D- phenyl al anyl ) - 8- azabi cycl o[ 3 2.1]oct-3-yl]-N

15 cycl ohexyl -N , N -di et hyl urea 6:

N-{8-[4-chl org- M‘h(eo'Mrﬁ dbp- 4- @Rt B )s-an addition salt

phenyl al anyl | - 8- azabi cycl o[ 3.2.1]oct-3-yl}-Ncycl o-

hexyth[\ran[\racd,ﬂet laylduradao7:in the form of a hydrate or of a
é 1{74 chI oro- N- (pi peridin-2-ylmethyl)-D 20

pheRyF&FSnyl ] - 8- azabi cycl of 3. 2. 1] oct - 3-yI } - N-cycl o-

hexyl N N - di.et hybubeand: of formula (I) according to any

N-{8-[4- chl or o- N-(tetrahydro-3-thienyl)-D

ph@ﬂ9| apénylc]l-aSJ@zab"i cyed o[ 8: 2. ehaEacBeyifef cj@l othat Rs

%bf%? aza gﬁLl:gF%ﬁ gnl:Z)]Qoét 3-yl -4-

chI oro- D phemy&l ahanyiornB-af abi byekofcd. 2xfl]act addytient salt

ﬁ%gg ﬁzéﬁgﬁfzrag}%l ze'fltlc%il gllrrgattgleo form of a hydrate or of a

pheayt-akanyl ) - 8- azabi cycl o[ 3. 2. 1] oct-3-yl ] -N-cycl o- 30
hexyl -N , N -di ethylurea 11: .
N-[ 8- (4-chl oPe- N- EpesunRr) of- Hyrdmnda  ( according to any

gl)/éﬁgl S ?3%212?]%;0??5@%' b K%yl" Jh Iajlry%\(i) iflaglﬁgtth?/{su;_ea

12H, N-[ 8- (4-chl oro- N-{[(2R 4R) - 4- hydroxy-

Pyr roI I din- 2'1}{' ]t r]‘f‘yoll}m D-oghen%!agleag)g o_f8 aan aéddltlon salt
with an acid, and also in the form of a hydrate or of a
solvate.

9. Method for preparing a compound of
formula (I} acceording to any one of Claims 1 to 8,

characterized 1in that a reductive amination of a

compound of formula (V):

0 R?
R, z NH
i V)
N
Rl Rl
R

3

is carried out in the presence of a
derivative of the group Ry of ketone type, Ri, Rz, Rs3,
Rs, Rs, Rs and Ry being as defined in any one of Claims
1 to 8.

10. Compounds of formulae (IV) and ({V), in
which Ri, Rz, Rs, Rs, R, and R, are as defined in any one

of Claims 1, 2, 3, 4, 5, 7 and 8, and Pg represents a
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bi cyclo[ 3. 2. 1]
oct-3-yl]-N-cycl ohexyl-N ,N -diethylurea 5 13:
N-[8-(4-chloro-N-{[ (2R, 4S) - 4- hydr oxy-
pyrrolidin-2-yl]nethyl}-D phenyl al anyl) - 8- aza-
bi cycl o[ 3. 2. 1] oct-3-yl |- N-cycl ohexyl -N , N -di ethyl urea
14: N-{8-[4-chloro-N (1-phenylgpi perldln 4-
yl ) - D- phenyl al anyl ] - 8- azabi cycl o[3.2.1]oct-3-yl}-N 10
cycl ohexyl-N , N - d| et hyl urea 15:
b yrrolidin-3-yl)-

F§O{:@:C%&3:7ﬁl ‘phenyl al anyl } - 8- azabi cycl o- [ 3. 2.
I]oct 3 yl) - N-Q:ycﬂ?phexyl N, N -diethylurea 16:q R
N-{ 8-Rd4- chl org g olidin- 3y| D 15

he*%L >di et yI urea 17:
4- chi oro- N- hydroxyphen)ﬂ)\N
cycl ex;ﬂ] Dphen 3 y o[
yi ) - N cyclfohexyl - - di ethylurea 2 218 Ry
N-{8-[ N-(2-@mi noe hyl) 4- chl or o- D- phenyl - (V) R{

al anyl ] - 8- azabl cyclo[3.2.1]oct-3-yl}-Ncycl ohexyl - N
N -diethyldreaMegdicament, characterized in that it

s b Cosen TOmOBU LENLELED: 0 pegorging. g any

hewyb P&flVCléuﬁEhyluﬁﬁﬁ 20. or an addition salt of this

i(:r‘é% Bloro I\I-[(Z%) éh ydr oxyi m no) -

PROPBENYIED. SheRHPED ﬁ?P}tl§aé%é’b|%%‘F%‘f%b]zel]adbltdr or

3 Ml%eN'ﬁyCh@ﬁ%%il'Noﬂw éﬂE§$W4é%§a-g§ the compound of
8-[4-chloro-N-(2-fluoro-I1-methy

et grmubapkényl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct-3-yl }- N

KK?EO?EXZLlorO N—FE%%&Q g§%§%ﬂ%$etrcom9051tlon, charact-

erized in that it comprises a compound of formula (I)

according to any one of Claims 1 to 8, or a
pharmaceutically acceptable salt, a hydrate or a
sclvate of this compound, and also. at least one
pharmaceutically acceptable excipient.

13. Use of a compound of formula {I)
according to any one of Claims 1 to 8, in the
manufacture of a medicament for use in the treatment
and in the prevention of obesity, diabetes and sexual
dysfunctions that can affect both sexes, in the
treatment of cardiovascular diseases, and also in anti-
inflammatory uses or in the +treatment of alcohol
dependency.

14. Use according to Claim 13, characterized
in that said sexual dysfunctions consist of erectile
dysfunctions.

15. Compounds of formula (I) having the

following names:
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hydr oi soqui nol i n- 3-yl nmet hyl ] - D- phenyl al anyl } - 8- aza-

bi cycl o[ 3. 2.

1] oct-3-yl)-Ncycl ohexyl -N , N -di et hyl urea 23:
N-{8-[4-chloro-N-(pyridin-2-ylnethyl)-D
phenyl al anyl ] - 8- azabi cycl o[ 3. ,1].oct-3-yl}-N-cyclo- 5
hexyl - N , N -di et hyl urea 24:

N-{8-[ 4- chI oro-N-(2-furyl met hyl)-D

ﬁ2§3|yl al any' gl gt ﬁz}?{rf‘ﬁ?ﬁ%' gﬁo%olhog&pérxbhnw CYS L B phenyl-

N—@8a@41¢hBOBaaN&@QERﬁ{ﬁerdmdmﬂ+3}mﬂ] M@yclohexyl-

met hyl ),- D~ phenyl al anyl } - 8-azabi cycl o[ 3. 2. 1] oct-3-yl)-N
yech%ﬁgigFgﬁxuﬁeadlethylurea 26:
N‘(8 {4-chl ope- h*bi?éﬁt@yéﬁQBkgLﬂrﬁiFErldln 3- henyl-
net hyl ] - D-phenylalanyl}-8 azabi cyc 3.2.1]oct- 3 ylf
S éﬁxénwﬂaéxﬁramabmcml@t RyRuld@ct532¥.1l] -N-cyclohexyl-

N- - - 4-chl or o- D- phenyl -
a|§ﬁ9ﬁ§%§?§§§89g§§ Po[ 3. 2. 1] oct - 3-yl ] - N- cycl ohexyl - N

, N -diethyBurea 28:{8-[N-(4-aminocyclohexyl)-4~chloro-D-
1- benz pyrrolidin-3-yl)-
neffhﬁfl}flg eRvde ot Daﬁﬁ@ﬁwglsﬁﬂ% -glg@Faniteyd oy syl
20n8gy1 3w, 7 D uehohexyh- N -diethylurea
10 4: N-{8-[4-chloro~N- {tetrahydro-2H-pyran-4-
y1l)-D-phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-
cyclohexyl-N' , N’ -diethylurea
5: N-[8-(N-8B-azabicyclo[3.2.1]oct~-3~-yl-4-
chloro-D-phenylalanyl)-8-azabicyclo[3.2.1]oct-3-y1]-N-
15 cyclohexyl-N',N' -diethylurea
6: N-{8-[4-chloro-N-(piperidin-4-ylmethyl)-D~-
phenylalanyl]-8-azabicyclo[3.2.1Joct-3-yl}-N-cyclo-
hexyl-N',N' -diethylurea
7: N-{8-[4-chloro-N-(piperidin-2-ylmethyl)-D-
20 phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-cyclo-
hexyl-N", N’ -diethylurea
8: N-{8-[4-chloro-N-(tetrahydro-3-thienyl)-D-
phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-cyclo-
hexyl-N',N' -diethylurea
25 9: N-[8-(N-l-azabicyclo[2.2.2]oct-3-y1-4-
chloro-D-phenylalanyl}-8-azabicyclo[3.2.1]oct-3-yl]-N-
cyclohexyl-N', N’ -diethyliurea
10: N-[8-(N-azepan-4-yl-4-chloroc-D-
phenylalanyl)-8-azabicyclo[3.2.1]oct-3-yl]-N-cyclo-
30  hexyl-N',N -diethylurea
11: N-[8-(4-chloro-N-{[(25,4R)-4-hydroxy-
pyrrolidin-2-yl]lmethyl}-D-phenylalanyl)-8-aza-
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bicyclo[3.2.1]oct-3~yl]-N-cyclohexyl-N', N’ -diethylurea

12: N-[8-(4-chloro-N-{ [ (2R, 4R} -4-hydroxy-
pyrrolidin-2-yl]lmethyl}-D-phenylalanyl)-8-aza-
bicyclo[3.2.1loct-3-yl]-N-cyclohexyl-N', N’ -diethylurea

13: N-[8~(4-chloro-N-{[{2R,48)~4-hydroxy-
pyrrolidin-2-yl]methyl}-D-phenylalanyl)-8-aza-
bicyclo[3.2.1]oct-3~yl]-N-cyclohexyl-N', N’ -diethylurea

| 14: N-{8-[4-chloro-N-(l-phenylpiperidin-4-

yl)-D-phenylalanyl]-8-azabicyclo[3.2.1]oct-3-y1}-N-
cyclohexyl-N’ , N’ -diethylurea

15: N-({8-{N-[{l-benzylpyrrolidin-3-yl)-
methyl]l-4-chloro-D-phenylalanyl}-8-azabicyclo-
[3.2.1]oct-3~yl)-N-cyclohexyl-N',6 N’ -diethylurea

l6: N-[8-{4-chloro-N-pyrrolidin-3-yl-D-
phenylalanyl)-8-azabicyclo[3.2.1]oct-3-yl]~N-cyclo-
hexyl-N' , N’ -diethylurea

17: N-(8-{4-chloro-N-[4-(4-hydroxyphenyl) -
cyclohexyl]-D-phenylalanyl}-8-azabicyclo[3.2.1}oct-3-
yl)-N-cyclohexyl-N', N’ -diethylurea

18: N-{B-[N-(2-aminoethyl)-4-chloro-D-phenyl-
alanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-cyclohexyl~
N' ,N' -diethylurea

19: N-{8-[N-{3-aminopropyl)-4-chloro-D-
phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-cyclo-
hexyl-N", N’ -diethylurea

20: N-(B8-{4-chloro-N-[ (2E}-2- (hydroxyimino) -
l-methylethyl}-D-phenylalanyl}-8-azabicyclo[3.2.1loct-
3-yl)-N-cyclohexyl-N', N ~diethylurea

21: N-{8~[4-chloro-N-{2-fluoro-1l-methyl-
ethyl)-D-phenylalanyl]-8-azabicyclo[3.2.1]oct-3~yl}-N-
cyclohexyl-N' , N’ -diethylurea

22 N-(8-{4-chloro-N-[(3R)-1,2,3,4-tetra-
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hydroisoquinolin-3-ylmethyl]}-D-phenylalanyl}-8-aza-
bicyclo[3.2.1]oct—3—yl)-NLcyclohexyl—N’,N’—diethylurea

23: N-{8-[4-chloro-N- (pyridin-2-ylmethyl) -D-
phenylalanyl]-8-azabicyclo{3.2.1]oct-3-yl}-N-cyclo-
hexyl-N',N' -diethylurea

24; N-{8-[4-chloro~N-(2-furylmethyl)-D-
phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-cyclo-
hexyl-N', N’ -diethylurea

25: N-(8-{4-chloro-N-[(2R)-pyrrolidin-2-y1-
methyl}—D—phenylalanyl}—8-azabicyclo[3.2.1]oct—3—yl)—AF
cyclohexyl~N', N’ ~diethylurea

26: N-(8~{4-chloro-N-[(2S)-pyrrolidin-2-yl-
methyl]-D-phenylalanyl}-8-azabicyclo[3.2.1]oct~3-yl)-N-
cyclohexyl-N',N' -diethylurea

27: N-[8- (N-azetidin-3-yl-4-chloro-D-phenyl-
alanyl)-8-azabicyclo[3.2.1]oct-3-yl]-N-cyclohexyl~-
N’ , N’ -diethylurea

28: N-(8-{N-[(l-benzylpyrrolidin-3-yl)-
methyl]-4-chloro~D-phenylalanyl}-8-azabicyclo[3.2.1]-
oct-3-yl)-N-cyclohexyl-N', N’ —-diethylurea



