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

DERI VATI VES, PREPARATI ON THEREOF 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

therenfs /gl @npcortin receptors (M- Rs) phel gng dos Adtmgse
superfam ly of G protein-coupled seven-transnmenbrane

domai ne receptors. Their transducti on pathway invol ves
10 the production of cAMP (Cone, R D., Recent Prog.

Hor mMIReBROPASOGLERIVAREVES, FPREPMRARISNDTHARSCRaRED
currently been described, MClI-R, M2-R MZ3-R MA4-R
and MC5-R, and arBERXPEESSedUBR VHEERBUE ti ssues, such
as the brain (MZ3, 4, 5-R), the exocrine gl ands
(M5-R), the 15 adrenals (MC2-R) and the skin (MJ-R),
as regards the main ones. The natural |igands of
MC-Rs are, s MEpAt tHerHgo stslateTHo frreeunes
and y-MSH, and as regards the antagonists, agouti
pGtteiat Samf BIRAI =6l ACEPIVE RO of° the®

natural l.igands is selq:tiv 20<£ur.one of _the
i 3

BEEIEE. U (KD it bbtion ot one.of dbec oz
certaln selRaldddy SOl Mekdt o DRl A00G0L 141y SySt e
p

is involvedin nanf: y§f§fog|cal pr ocesses,

: . . . T ti .

SR e G T o S e C g rane
IBide Adigddon)., eiengelimbalancs dd@gM atinfoDies

body wei ght and |ipid storage), exocrine functions,
ReW Qaldultolactd onam regenerratl on, RN PO08F 82168712,

PCT/ FR2005/ 001856 _

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 various 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 ones. The natural ligands of MC-Rs are, as regards
the agenists, ACTH, and oa-, P- 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 invelved in many
physiological processes, including pigmentation,
inflammation, eating behaviour and sexual behavicur (in
particular erectile function}, energetic balance
{regulation of body weight and lipid storage), exocrine

functicns, neuronal protection and regeneration,
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I mmunonodul ation, analgesia, etc. In particular, it
has been denonstrated that MC4-R is involved in
sexual behaviour (Van der Ploeg, L.H , Proc. Natl.
Acad. Sci. USA, 2002, 99, 11381; 5 martin, W J. ,
Eur. J. Pharmacol. , 2002, 454, 71) . It has also

heer evystast ed, by nmeans of nouse nodelTy FR2005/001856
specifically devoid of certain MC-Rs (knockout mce),
that the central MC-Rs (MC3 and 4-R) are involved in

eati ng behavi our, obesity, the netabolism and
eémengetricci G thiadrgncend Hisziaa, €%g. Cel |, 1997, 88(1),

131; Chen, A S., Nat. Genet., 2000, 26(1), 97;

Butl er, A An pamtemdsla@eneit hapllcen depgnsoabyy that
Thus, MZ4-R knockout m ce are hyperphagi c and obese.

ME 4odr a9 dinve e didd/ xR Rfthajortst s{frondte FHoR9-
i nt ake,_ wh 15 the stinul atj -
G e gt 5t At o ARh, S dauies 3Bl ety
i qnal . i inmply th h i i
S A o MR i B oSl TH B
304 Ay Rl OMend 58 O S1nG. AR 02EN, L0l LRl 00
obesity, ich 1's an agdravating ris or many

%?%gifi%lqg)r %%%%c{ hyperd,ansipnyc HabeLESy k SIC nice) ,

. ~ research studies have nmade it possible to
kart idhe cdntiddialonrPepid damd pseudapeptidasi @id in

cyclic peptides capable of interacting with MC-Rs and
efz ttilds b2 aradid gt iokge fio0d idHakestdbvlorderadd energetic
mai ntain an effective weight loss in the long term
adrd anlves (tFHnddam t oonori di t12%7, 88N 20067 D2 185 3
PCT/ FR2005/ 001856

A.S8., Nat. 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 paraliel,
MC3 and/or 4R antagonists promote food intake, whereas
the stimulation of MC4-Rs by an endogenous agonist,
such as a-MSH, prcduces 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

medulating food intake.

In order to maintain an effective weight locss

in the long term and thus to limit comorbidities, a
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| ong-termdaily treatnent nust be envisaged. This
inplies that a nedicanent, for this therapeutic

i ndi cation, nmust be able to be admi nistered sinply by
the patient. Oral adm nistration nust therefore be 5
favoured. Now, peptide conpounds are not generally the

ety Al f or satisfying ghis need. geai/tiods /001856
reason, it is inmportant to devel op small non-peptide

nol ecul es. In this perspective, international PCT 10
appl i cations published under the nunbers WD 02/ 059095,
WO 2145 08 1 MO 103/008850 ranck W 034 Picd64668 deliei s be
pi perazi ne-type derivatives. Qther applications
degcriidze tpigperd dieng-danmntderfamattihvies, tisecdpast WD

03/ 092690 and WD 03/093234. Applications WO 99/ 64002
1% Geireck VAD 0 1 /MAGE3 Padedulrs e Sy rasbipers e ped tyigeely by
derivatives. éﬁflicatLon WO 01/91752 descri bes

dérs watti e -c Sitaell iy e S ek i Y e S SRR T a
pyrazolyl ring. Application WO 02/059107 descri bes
FiAyeridiche Nape ReitF {3 SRR R UetT v AFHRFL by the

substituted with a bicycli.c structure. | ications WO

et A e e e R L M R T
I_peridine-t.y r_.pi.perazine-ty. rivativ

g:u gstglnt’utlgtd lvﬁoﬁhm%%q[ﬁ(ﬁ)aenrﬁlt%riaﬁeé%& r%ﬁaal?lgsﬂoargﬁ?%éajt?%n

¥W1Q3/094918, it describes piperazine-type derivatives
25 substituted with a phenyl or pyridinyl ring.
Mention nmay alsie 10fv 3P il 1 Lo G817 4679,

WO 01/70708, WO 02/15909, WD 02/079146, WD 03/007949
amgh \W222Q06/0 2165 4 shRCTUFRA0AFHDGhBEGrs WO 02/059095,
WO 027059108, WO 03/009850 and WO 03/061660 describe
piperazine-type derivatives. Other applications
describe piperidine-type derivatives, such as WO
03/09265%0 and WO 03/093234. Applicaticns WC 99/64002
and WO 01/70337 describe spiropiperidine-type
derivatives. Application WO 01/91752 describes
derivatives containing a piperidine unit fused with a
pyrazolyl ring. Application WO 02/052107 describes
piperidine-type and piperazine-type derivatives
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
substituted with a phenyl or pyridinyl ring. Mention
may also be made of applications WO 00/74€79, WO

01/70708, WO 02/15909, WO 02/079146, WO 03/007%4% and
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WO 04/ 024720, which describe substituted piperidine-

type derivatives, or else application WO 04/037797;

the conpounds described in those patent applications

al ways contain an am de function, that mmcs the

peptide 5 structures previously known. Faced with the

GRNSIEY /dvergst 0 i nprove exigting ther apiteosren I 1856

pat hol ogi es nenti oned above, the inventors gave

t hensel ves the aimof providing novel conpounds that

are nel anocortin receptor 10 agonists. A subject of

thite (JurAssrit2 0 nwentdhonde sc r denpounds oot ¢ spiomel di -

formula (1) ORS Ra NN, R4H(l]) R Ra, R2R3

itypehiddrivis iReand Re ] sevamhl egt ben iW@Wen?4 &3 7197 brthe

different fromone another, represent a hydrogen atom

srorgPwHldey | descird dal ki h gFo Rt RIE ragp esent sons always

hydrogen atom_ or an al kyl, cycloal kyl, _

KT ErPddy ATbaAtdAe SringidOtyr ot & JOLRCH dfie e 'st &8

roup of fornula - (CHZ,%pX- (CO y-Yor - (CO y-
CLURES RFSIAELY Koevhg 1) 2, 3 or 4,

Faced with the constant need to improve
existing therapies for the pathologies mentioned above,
the invéntors 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)

()

in which:

R, and Ry, which may be identical to or
different from one another, represent a hydrogen atom,
or an alkyl cor cycloalkyl c¢roup,

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

R; represents a group of fermula
- (CH2) x— {CO)}y-Y¥ or —{CQC)},—(CHz)x~Y¥, in which:

ex =0, 1, 2, 3 or 4,
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WD 2006/ 021657 5 PCT/ FR2005/001856 y = 0 or 1, Y
represents a hydrogen atom or a hydroxyl, alkyl,
cycl oal kyl, al koxy, aryl, heteroaryl or -NRL1R12

group, Y being different to a hydrogen atomwhen 5 x =
y =0, . R11 and R12 which may be identical to or

@ fRIRNMo fregdm one anot her, represent ap@tdfg@@@r@sato@rnsse
or an al kyl, cycl oal kyl, alkoxy or -NR13R14, or else

R11 and R12 form together with the nitrogen atomto
which 10 they are attached, a nono- or bicyclic
structure coptaimisg fyom4 to 10 ring nmenbers and
optionally <conprising 1 to 3 additional hetero atons
and/or 1 te ¥3rgpthysenis arhadedgeéenatomnsatuaabyonsxyl,
this ring being optionally substituted in any of the
pdsivtli oy cl®adikii 1 aldc&ygr cupsl c Hosterr daxym Hal ogehiiRiz
atons, and hydrox |, aIkyI cycloalkyl and al koxy
GreWFs. By aiay bf Gf BUEHP S | 3OS R ur es,
mention nmay be nade of pyrrolldlnyl mor phol i nyl,
gyrT &l imylr, i soindolinyl groups, etc 20 R13 and

Z%gthQ?ICh g? gﬁ9|giﬂtucau to o&ﬁ 4ﬁnrent E§$n1one
I Qr alk f
Bl és%he@e Qor B QXL groun. g)erﬁe)t seev%%l%ar{lgdrgge% arm

er W't Re nitrogen ‘a
t ach r cy r t def.
%Eoég %q repréggﬁggjghio%gjg?étﬁgp 14' %E gqge =

lgent, ¢ afofrﬁ’, of s fASF epithrom Q@ftﬁ@@éﬁeétoﬂn Oﬁéit fHi &R
they are zattached, a mono- or bicyclic structure
containing from 4 to 10 ring members and coptionally
comprising 1 to 3 additional hetero atoms and/or 1 to
3 ethylenic or acetylenic unsaturations, this ring
being optionally substituted in any of the positions
with 1 to 3 groups chosen from halcogen atoms, and
hydroxyl, alkyl, cycloalkyl and alkoxy groups. By way
of examples of such cyclic structures, mention may be
made of pyrrolidinyl, morpholinyl, pyrrolinyl,
iscindolinyl groups, etc.,

+ Ri3 and Ryq, which may be identical to or
different from one another, represent a hydrogen atom,
or an alkyl, cycloalkyl or alkoxy group, or else Ri;z and
Ris form, together with the nitrogen atom to which they
are attached, a mcno- or bicyclic structure as defined
above,

Ry represents 1 tc 3 groups, which may be

identical to or different from one another, located in
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WD 2006/ 021657 6 PCT/ FR2005/ 001856 any positions of
the ring to which they are attached and chosen from
hal ogen atons, and al kyl, cycloal kyl, -OR -NRR,
-CONRR, -NRRCOR, -NRCONRR, -NRCOOR, -N,
-CN and - COOR groups, where Rand R 5 are as defined

kel oo dFprepresents a hydroggn atom 0fpc@%@<'2‘©>0'5/%1856
cycl oal kyl group, R4 is chosen from (1) a group of

formula (a), (b) or (c) 10 optionally substituted
with an oxo group: )p ) m(a) (b) (c) in which each
efnyt e gitgs Ofcf ol biend a)o wHiph attck cJrareyt heched
substituted, in any positions, with 1 to 4 groups R7,
winict lehmeperb ef riade itd logdert e omai faret entk b, foym amkkyl,
another, and in which: a =0, 1, 2 or 3, p=20, 1, 2
of0R3, -NRR: ,0,-CO-GIREY,, XNPexﬁfbsfé’nt s~ @G or

sul phur atom or a_ 20 ring nmenber -C (R6) (R7)
NHRBR -, Rz s-ENo3BA FFORR SAONPEr oyERLAL cBmanai R/

hal ogen atom roup (CH2) x-ORB, - (CH2) x-COCRS,
af@c%\?) @?-f%me%%mx CO- NR8R9 :

(C}Q)XFNRreéégéen%s a hygrogen atom, or an alkyl or

cycloalkyl group,
R; is chosen from:
(1) a group of formula (a), (b) or (c)

opticnally substituted with an oxo group:

X X
\HQ b /ﬁ?‘% \x\@
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
frem one another, and in which:

a=2973,1, 2 or 3,

r 0, 1, 2 or 3,

m = 0, 1 or 2,

X represents an oxygen or sulphur atoem, or a
ring member —-C{(Rg) (R7)- or -N{(Rig)-

R is chosen from:

.3 hydrogen atom, a halogen atom,

+ a group -(CHz)x~ORg, - (CHz),~COORg, - {(CHz)x~

NRgRg, =~ (CHz)x—CO-NRgRg or. —(CHz);~NRg~CORy, in which
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WD 2006/ 021657 7 PCT/ FR2005/001856 x =0, 1, 2, 3 or

4, and R8 and RO are as defined below, . an alkyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,
al kyl aryl, al kyl heteroaryl, -CO alkyl,

-CO cycl oal kyl, -CO heterocycloal kyl, 5 -CO aryl,
wWeo-heterpargd; - CO al kyl aryly - CO al kyphet/gRoanyl/001856
-CS-al kyl, -CS-cycl oal kyl, -CS-heterocycl oal kyl
-CS-aryl, -CS-heteroaryl, -CS-alkylaryl,

- CS-al kyl heteroaryl, -CS-NR8R9 or -C (=NH) -NRSR9

@ eum, 10 2 fused Hr aanhfryseddcrel aakkys defined below,
het er ocycl oal kyl group located in the spiro position

on the ringofafbyhul ay¢ddatbybhi catétoccgcheadkhed, a
cycl oal kyl or heterocycl oal kyl group fused wth an
ampll ,omeetrareoarlyl ke ryls R7L Kl heHoser filom
hydro%ﬁgtand hal ogen atons, and al kyl, cycloal kyl,
ao@-, lor o&Gicy ldad eyl |~ Cth8A S BroeaA kY L/ oR
-0-aryl, -0-heteroaryl, ~-0-al kyl aryl,

SR e SROAIHE T I . GO AE R CO R |

- NR- NRR , -NR- i -CN and_ - 20, groups,
\ﬂ%‘lgr'g?ﬁ yﬁrﬁ? R4 ]gs "&&j’%ﬁy el 'oc%fl RE annag‘ }ﬂ& ar e
chasen,. .ind n y of~0r another hydr ogen
a{&(;%?n%eécr? oaﬁ%’%y O%%ggdcﬁ’oaﬂégl%,ery]liet edrégchyecﬁféo%%%y aryl,

AR A B S Aot i ey oo 20 o

et'ero 25 cycl oal kyl, - aryl,
~SQheheneary! gro@- al kylaryl, - CO-al kyl heteroaryl,

-S02-al kyl, -S02-cycl oal kyl, -S02-heterocycl oal kyl,
-S02-aryl, .-S02uhed espatiyhfused cycloalkyl or
neterocycloalkyl group located in the spiro position on
the ring of formula (a) te which it is attached,

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

R; is chosen from hydrcgen and halogen atoms,
and alkyl, cycloalkyl, aryl, heteroaryl, alkylaryl,
alkylhetercaryl, -OR, -0O-aryl, -O-heteroaryl,
~-O-alkylaryl, -O-alkylheteroaryl, -NRR’, -CO-NRR’,
-NR~CC-R’, -NR-CO-NRR', -NR-COCR', -NOz, -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, cyclecalkyl,
heterocycloalkyl, aryl, hetercaryl, alkylaryl, alkyl-
hetercaryl, -CC-alkyl, -CO-cycloalkyl, ~CO-hetero-
cycloalkyl, -CC-aryl, -CO-hetercaryl, -CO-alkylaryl,
-CO-alkylheteroaryl, -80,-alkyl, -S0;-cycloalkyl,

-30,-heterocycleoalkyl, -SO;-aryl, -S0;-hetercaryl,
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WD 2006/ 021657 8 PCT/ FR2005/ 001856 - S02- al kyl aryl
-S02- al kyl heteroaryl, -C(=NH)-NRR, -000R, -CO NRR ,
-CS-NRR and -(CH2),s-OR groups, where x =0, 1, 2, 3
or 4, and R and R are as defined below, the alkyl,
cycl oal kyl, heterocycl oal kyl, aryl and 5 heteroaryl

GHOURS DRI NG sopt | onal |y substjtuted wit BCQV@M%SU%QS%
groups chosen fromthe groups R, R, -

-CONRR, -NRCOR, -NR-CO NRR , I\I@ CN and
- 000R, OCOR COR, OCONRR NRCOOR , or else Rg and Rg
tegethekyiargna CSS@L-Q@:[]K% hedfr 84r @l heterogyLtorkky| ;
R10 is c%osen from ydrogen atom a group -
CI2R , X ~QR8 NRR ' (, CHZ)s -NREOORGhd — ((CH2)-ONRBRoups, where
(CH2),-CO-NRBR9O or - (CH2),-NRg-CORg, in 15 which x =
@& =10,21,320r Acradd RIdard sRA &'e s def idedfdlnaabdae, ow,
a cycloalkyl or heterocycl oal kyl group fused wth an

amngl adreyiet enedopl kydoupe tearpcalddyda l kswlol Gaiwdy|and

het erocycl oal kyl, 20 aryl, heteroaryl, alkylaryl,
@emrhv@tre/rlo@rrwups b@@i’kﬁ! r@mlor@lcsycﬁltbaﬂqéﬁuted with one
- CO heterocycl oal kyl, -CO aryl, CI)heterqaryI

OEOMEITRY ISP S Ché@eaw R%ﬂ%t &rﬁups és- 4l kyi,

_@Rﬁé;ﬂe ? %R' ’25@ gfgﬁ\{ﬁ %d(& ’kyll\ﬁfé)t’ er oary

=N Kyl
: g@? dyc o8 ky a Hkgggéheterocyéﬁ%élkyl, -S2- aryl,

- S02- heter%@r%hse Rg and Ry together form a cycloalkyl
or a heterccyclcalkyl:;

Rio is chosen from:

+« a hydrcgen atom,

« & group - (CHz)x~ORg, - (CHz)x—-CCORg,

- (CHz) y-NRgRs, - (CH2)x—CO-NRgRg or = {CH;)x-NRg-CORg, in
which x = 0, 1, 2, 3 or 4, and Rg and Ry are as defined
above,

+ a cycloalkyl or heterocycloalkyl group fused
with an aryl or heteroaryl group,

« an alkyl, cycloalkyl, heterocycloalkyl,
aryl, hetercaryl, alkylaryl, alkylheteroaryl,
-C0O-alkyl, -CO-cycloalkyl, -CO-heterocyclocalkyl,
-CC-aryl, -CO-hetercaryl, ~-CO-alkylaryl,
-CO-alkylhetercaryl, -CS-alkyl, -CS-cyclealkyl,
~-CS-heterocycloalkyl, -CS-aryl, -CS-heteroaryl,
-CS-alkylaryl, -CS-alkylheterocaryl, -CS-NRgRg,

-C (=NH) ~NRgRg, —-50;-alkyl, -S0z-cycloalkyl,

-S0;-hetercocycloalkyl, -SOx-aryl, -SOz-heteroaryil,



10

15

20

25

WD 2006/ 021657 9 PCT/ FR2005/ 001856 - S02- al kyl aryl ,
-S02- al kyl heteroaryl or -502-NR8S8R9 group, where R8

and RO are as defined above, or else RLO fornms, wth
the nitrogen atomto which it is attached and a

carbon atom |l ocated in any 5 position of the cyclic

$id U pLfef-prmul a (a), butgnot adj aceplr 4228850001856
nitrogen atom a bridge conprising from3 to 5

menbers, R and R represent, independently of one

anot her, a hydrogen atom or an al kyl, cycloal kyl, 10
hejeracyehaakhyl ~saryhikpehet eapykylabkytaoydNRyRs group,
al kyl het eroaryl group, or else R and R can together
fwdrgbhaa RgyehdakRkyhroraa defenedysboakkyl, the al kyl,
cycl oal kyl, heterocycloal kyl, aryl and heteroaryl
groups bei ngooptlemaRicy feubst i wated thet hitr®cene agiom to
nore groups chosen fromthe groups R R, -OR -NRR,
WOONRR L, INRICEMRED -aNR GONRRON -NOm Lagpetiyl 10 any

- COOR, OCOR, COR, OCONRR , NRCOOR, (2) a group of
forhilien RRIGe AN SHRictue \¢f fpymulr  (Rrg but
-A-CON (R0Q) -A" -R19,, -A-CH (NH2) -R19 or 20 o
TRNGROECOR 53 v PR RE R opTEdR ST

br hed al kyl group, R18 represents a hal ogen
3%5Wi%p§f’gﬁ“ﬁ@&fé%Wdroxyl or phenyl group, R19
epresent s g oo dogal Al OF: AR 1y PIEHe

benzyl or eteroaryl “group, an O represents a

Pran bt R st P L R
heterocycloalkyl, aryl, hetercaryl, alkylaryl or
alkylheteroaryl group, or else R and R’ can together
form a cycloalkyl or a heterocyclecalkyl,

the alkyl, cycloalkyl, heterocycloalkyl, aryl
and hetercaryl 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’, NRCOCR',

(2) a group of formula -A-R;s, -A-CH=N-Rig,

-A-N (Rgo) =4 —R19, -A-CO-N (Rzo) -A' —ng, -A~CH (NHz) "ng or

‘—A—N(Rm)—COO-A’, in which 2 and A’ represent a linear

or branched alkyl group, Rjg represents a halogen atom,
or an -NH;, hydroxyl or phenyl group, Ris represents a
hydrogen atom, or a hydroxyl, phenyl, benzyl or
heterocaryl group, and Ry represents a hydrogen atom or
a benzyl group,

(3) 2 group of formula (d):
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"WV I (d) \/r S optionally substituted, in any
positions, wth 1 to 4 groups R7, which may be
identical to or different fromone another, as
defined above, and in 5 which r is equal to 1, 2 or 3,
s is equal to O or 1, and one of U, V or wrepresents
FNiAJger @em the others jgmong U, VP@WF‘AQ005/001856
representing nethylene ring nenbers (i.e. -CH2- ring
menbers for Vand W and a -CH ring menber for U, or
10 (4) a -(CH2)=-heteroaryl group, where r is equa

to 1, 2 or 3. The coqﬁUV 0 ormula (I) contain at

| east one asymetr\/ carbgn atoim They ca?cfherefore
exist in the form ¢f enantfi omers| or of )

di ast er eoi soners. These 1 oner s and

di ast ereoi so and™g ures thereof,

i ncl udi ng racent €7 ni xtuf®s, are part of the

i nvention. Among the conpounds of fornmula (1) that are
subj ect s ofoRtheriadients s t igrefashenide any giamht 1S,
those 20 in which the carbon atomidentified by the
sty sk ¢ GFOURS ik avBeFBwTRY PR afepRical to or

EE%&%%%&%EI%%m\ggéu§¥gteégséétheén- Jgaqghgp%g?

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

and cne of U, V or w represents a nitrogen atom, the
others amcng U, V and W representing methylene ring
members (i.e. -CHz- ring members for V and W, and a -CH-
ring mempber for U), or

(4) a - (CHz),-hetercaryl group,
where r is egual to 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 diastereoisomers. These
enantiocmers 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:
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15

/\' R, R R3 The conpounds of formula (1) according to
the invention can also exist in the formof m xtures
of conforners, which are also part of the invention.
They 5 can also exist in the formof cis or trans
isoners, or in the formof endo or exo isonmers. These
IRPMRI s /@5 Al so the m xtung thereof, panemaio0fo1sse
the invention. In this regard, the tropane ring of the
conmpounds of fornula (1) according to the invention

10 advant ageously has an eBdo nfiguration, as

repr esent ed belo%a Ra 0 R51] NN*R 4 HRa RX\ R2 Ra
The conpounds of formula ? xist in the form of
bases or of addi : i ds. Such 15

addi tion salfts—s ention. These salts
are advant ageou armaceutically
acceptabl e acidy, but the salts ot her aci ds that
are useful, fRyf &xanple, for pR{ITying WD 2006/ 021657
12 PCT/ FR2005/ 001856 or isolating the conmpounds of

formula (I) are also part of the invention.
The compounds of formula (I) according to the

invention can also exist in the form cf mixtures of
conformers, which are also part of the invention. They
can also exist in the form of c¢is or trans isomers, or
in the form of endo or exo iscmers. These isomers, and
also the mixture thereof, are part of the invention.
In this regard, the tropane ring of the

compounds of fermula (I) according to the invention
advantageously has an endo configuraticn, as

represented below:

R, O zs
N "R,
H
R!
N
S
R; ;_:{2 Rj

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

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

other acids that are useful, for example, for purifying




10

15

z20

25

The conpounds of formula (I) can also exist in the

formof hydrates or of solvates, i.e. in the 5 form of

associ ations or of conmbinations with one or nore ‘

nol ecul es of water or with a solvent. Such hydrates

and solvates are also part of the invention. In the
tfﬁﬁ%fHZI present inventjon, and @%ﬁ@%@2005/001856

othéerw se ‘rentioned in the text, the term

hal ogen atont' is intended to nean: a quorlne, a

chlorine, a bromne or an iodine; - "an al kyl group"

I '1@&%@@ Ocr{@afbm;@our&?é W At esil ANSAL Wied el €6 . part
conpri si ng between and 3 unsaturations of ethylenic

oyt acet vl tpe), 15 linear, cyclic or branched

al i phatic group conpri sing from1 to 6 carbon atoms.
By way of exanptesgoursid icof fomyule fBdecat aeshyezist
ethyl , propyl, isopropyl, butyl, isobutyl,

tier ttHRutdm pehthtdramement yf FoUps;e®t i+ © - ah Wl%
cycl oal kyl groups defined bel ow, and al so aIkyI
Froup R 88 qrarat NS @ P AP SR RS t%t%?%?/l er

cycl opropyl group. Such an al k ro
it MU IR P \FE9ore g}%ﬁfpsg (?%f"%&%rrp?e‘écw th 1

A 1R TR DS A ROt s R H ST

iﬁd o P%%%Rf&ﬂ%@&&%\ﬁ&he MR R R g

4Yi9f - jone- apnot hee €erm:
ﬁ%&f%geﬁ9©§$% 1657 13 5%T/FR2005/001856 atom or
an al kyl, Q¥Chgahgibgeheb%bﬁ0yQboahkﬁhde@rYb,mean a
heteroaryl al kyl aryl” or al kyl heteroaryl group, or can
fluorine, a chlorine, a bromine or an iodine;

“an 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 cycloalkyl 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) chesen from halogen atoms (resulting, for
example, in a -CF; group) and the groups R, R, -OR,
-NRR’, -CO-NRR’, -NR~CO-R‘, -NR-CO-NRR’, -NOz, -CN and
-COOR, OCOR, COR, OCONRR’, NRCOOR’; where R and R’

represent, independently of one another, a hydrogen
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together forma cycl oal kyl or a heterocycloal kyl; - "a
cycl oal kyl group” is intended to nean: a 5 cyclic

al kyl group conprising between 3 and 8 carbon atonms,
all the carbon atons being involved in the cyclic
structure. By way of exanples, nention may be nade of

G IR s ey cl obutyl, cychepentyl,  eyel/ehexyls /001856
groups, etc. Such a cycl oal kyl group may be 10

substituted as described above for the al kyl group; -
"a heterocycl oal kyl group” is intended to nean: a

&y enoaldey largr=0uy 18s dlefligad:yabowves t et sy c ooty i nary 1,
between 1 and 4 hetero atons, such as nitrogen,

Geyrgaaand/, o 1kl iyl Sudl ey Hetterommymt b dsowd kydr can
group may be substituted as descri bed above for the

oyeledad ey | £ agimoup cared areelyk yClo T 3 dh TR @Y Giovael kit oy
exanple 1 or 2, ethylenic or acetyl enic unsaturations.
By way of exaiipl escbpahbyér gE9ePoalRyingrBHRS, tREMERSH 2
e B 200 Sy L oy, Lo,
A 08 MR gy
reN A A S Tl e e B R
D Ry o) oo Ty vl Taen at oms

S e o rtip) s and aliy1 R TR g e
NRR 01 @@d\RR . deNFiE@R aboNR-1> NRRE ,a TR, group:

- “a heterocycloalkyl group” is intended to
mean: a cycloalkyl group as defined above, also
comprising between 1 and 4 hetero atoms, such as
nitrogen, oxygen and/cr sulphur. Such a heterocyclo-
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;

- “an alkoxy group” is intended to mean: an
-0-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
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 atocms
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-CN, COR and -COOR groups, where R and R represent,
i ndependently of one another, a hydrogen atom or an 5
al kyl, cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,
al kyl aryl or al kyl heteroaryl group, or can together
forma cycl oal kyl or heterocycl oal kyl; - "an al kyl aryl

gfoo%od/%zl@#ded to nean: jan al kyl gredpras cdef/ionadss
above, itself substituted 10 with an aryl group as

defi ned above. Such an al kylaryl group is, for

exanpl e, a benzyl group; - "a heteroaryl group” is

i teended riy  ean exgampdys| iih ar ot groueyp eorprilkiyig R,
between 5 and 10 ring nenbers and conpri sing between
R’and-Ok  heth&FJ ,at-aifs;NRES ,s uGtR -0 -1t r og&H COnRREn  —NO2,
and/ or sul phur. By way of exanple, nention may be

medle GIOR e pyrdCfimdr qrsup vdveke thefd R/l RIgEeSuch
a heteroaryl group may be substituted as descri bed

dpG\PPeGEttHey & fylorgsr mther'fara é}b{@nmrbr%té?f% Yr Gip"

is intended to nean: an al u efi ned

v .cmoraw&bsmqﬁwmwy%ﬁle A CHEL RN
t he conmpounds of formul.a t hat

A IR e g TR IO SRR, Plos Ul Bhdadd 1ot

gh%‘nedl 6%@%%3%’ &R%Tﬂfgg?égghts nngIESIare 7

cycl oal kyl ,_ he&ﬁrQEM hgég %ro&ﬁ”phgn%tgﬁege to mean:
Advantageously, pre cycl oal kyl group,

%%C'él g%éﬂfpﬁ%)()deﬂfrf&p-ab\@em@@/@@%bﬂs& ituted
PCT/ F OO /001856 Anong the conpounds of formula (1)

thath ame a3l eclcuipofad e dinventduarve meEnidioemeyl latlsary 1
be made of
group 1is, for example, a benzyl group;

- “a heteroaryl group” is intended to mean: a
cyclic aromatic 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 heterocaryl 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.

Ameng the compounds cf formula (I) that are
subjects cf the invention, mention may be made of those
in which Rs, 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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those in which Ra, Ra-, Rl, R3, R4 and R5 are as
defined above, and R2 is chosen fromthe foll ow ng
groups: 5 -CO R15, -CO NR16R17, -CO NR15-NR16R17,

-COaryl, -COheteroaryl, -CO (CH2) x-NRL6R17, -
(CH2) x-NR16Ri 7, -(CH2)x-OH, -(CH2)x-aryl,
wb%)o%/'@tl%fsoiafw - (CH2) x25CO-R, 5 angcr/FR2005/001856

)x-OJNMﬁMJ inwhich: x =0, 1, 2, 3 or 4
and x' =1, 2, 3 or 4, 10 RI15 represents a hydrogen
atom or an al kyl, cycl oal kyl or al koxy group, and
R16 and Rl1Zmony chemmyonpesurdentdfcalodnonler (i ffrerterdre
from one another, represent a hydrogen atom or an
ahukyilec tey cfodhey 11 rorered ikcoxy maToLUmn ora lasls RIG aratie 5oL
R17 form together with the nitrogen atomto which
thege dine watitcdcFad, Rar méhe- Ror Bi @ ife sfeuesudefined
containing from4 to 10 ring nenmpers and optionally
edwpei signg Rz €6 ghagant iféﬁéll tRhét éPS 18MoRE FRAFEF 1 to

3 ethylenic or_ acetyl eni¢c unsat ratlo h]]s ring
Bglon&ybfptl%alﬁ‘va s&k?stﬁptlat% 6 h“anﬁﬂbdasﬂ 'ons with
h
hgé g§§%roups ; oggg k?lﬁgﬁggﬁgla X\ érou 517%mnng
”Rﬂy d f | EﬁHQ! t f th
rnveﬁ? ! Sﬁgﬁ% og hZDsebE% artlc “be 4

fon,’ ularly be made of

Uz%%%) thllg\M;JRg? 24 repce@;,eméoamgwp FICQHNREBR17,

RL7 represént al koxy groups.

R2 advant agepusly, rpprgsept&;azlgg@@prDZDDGZDZJ%E 46
PCT/ FR2005/ 001856 -CO NR16R17, where R16 and R17

represent almyl rgpedpentAmangvytkegeanpavndscaf ahommilyad ,
(1) that are
cycloalkyl or alkoxy group, and

+« Ri¢ and R;;, which may be identical to or
different from cne another, represent a hydrogen atom,
or an alkyl, cycleocalkyl or alkoxy group, or else Ris and
Ri7 form, together with the nitrogen atom to which they
are attached, & monc- or bicyclic structure ccntaining
from 4 to 10 ring members and optionally comprising 1
to 3 additional heterc atoms and/or 1 to 3 ethylenic or
acetylenic unsaturations, this ring being optiona;ly
substituted in any positions with 1 to 3 groups chosen
from halogen atoms, and hydroxyl, alkyl, cycloalkyl and
alkoxy grcups.

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-NRjeRi1;, where Rig and Rj; represent alkyl or

alkoxy groups. R; advantageously represents a dgroup
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subj ects of the invention, nention may al so be nmade of
those in which Ra, Ra,, RlL, R2, R4 and R5 are as
defined 5 above and R3 represents 1 to 3 groups, which
may be identical to or different from one another,
chosen from hal ogen atons. Advantageously, R3

LEP ISR ngl e group, preferably l-@mi 1856
abl\ﬁjgm Arr/:)ozzgaeﬁ?e compounds of Iqf6§r nmul a (I%C?Ezg?zgr@gmloo
subjects of the invention, nention may al so be nade of
those in which Ra, Ra', Rl, R2, R3 and R5 are as
defd-ngd .rabovieerand, Rhris ghoseprésent &lkya groupsof
formula (a-1), (a-2), (a-3), (a-4) or (b-1) bel ow

.G P e pRmond® thQcdhpduardy d-Brifuta) (Ta-tat baitg
in which each of the rings of fornmulae (a-1), (a-2),
(a3)sct(a-of) tared i(rbrel)t ican beersubst inajt exl s¢ rce amgde of
positions, with 1 to 4 groups R7, which may be

itdherste clal wholaor Rdif Rerrerfs, f Bem Bneafaildﬁh@rre as defilnad
20 above, and in which a' = , 2 or 3,
ey zrd R weBrgsentsr 12toaﬁ”d gm@u@ﬁd P@écgr gays b

LRSS o LA SR Ol S 2RO Boron o

%%%ﬁgfgf%%%7 f%{gﬁﬁgégiéﬁ%gggg%g(é)p%%F% flng) ?%%%%
(opgé%c‘)% bbir)yla UG ramyg i dinyl, where r

Among the compounds of formula (I) that are

qua

subjects of the invention, mention may alsoc be made of
those in which R., Rs:, Ri, Rz, Rs and Rs are as defined
above, and Ry is chosen from:

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

- or - below:
\/QN N \H/Q< \:-)Q \HQ XXQ& )
(a-2) {a-3) (b-1)

in which each of the rings of formulae {a-1),

(a-2), {a-3), (a-4) and (b-1) can be substituted, in

‘any positions, with 1 to 4 groups R;, which may be

identical to or different from one another, as defined
above, and in which a* =0 ¢c¢r 1, p =20, 1, 2 or 3,
p’ =0 or 1, m =0, 1 or 2, and R¢ and Ryy are as
defined above,

(2) a group of formula -A-Rjg or -A-CH=N-Ris,
where A, Rj;s and Ri¢ are as defined above,

(3) a group of formula (d) as defined above:
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In the groups of fornmulae (a-1), (a-2), 5 (a-3), (a-4)

or (b-1) above, nention may in particular be nade of
those for which R6 represents an -NH2 or phenyl

group, R7 represents a hydrogen atomor a hydroxyl
group, and R10 represents a hydrogen atomor an aryl

Go aldod arylegroup, or forms,jmith the mich/egen k) o01856
atomto which it is attached and a carbon atom | ocat ed
in any position of the cyclic structure of fornula

(a-1), but not adjacent,,to sald nitrogen atom a

bri dge conpri sing prEVQ %

Advant ageously, R10Vrepres
15 group of fornula|(b-1)
(a-1), a hydrogep = : or benzyl group,
or forms, with f atomto which it is
attached and a carbon atom | ocated in any p05|t|on of

t he cycllc ruct ur e of 1 b

adJ acent 20 oasaqraourFtr{)&{éﬂuaf%%’l 2)jfmrl 3&{2 rrlsc,illrll1 1
gt% s of fornula (I) t hat

are su Jects of the |nvent|on mention may al so be

made of tri‘?f’%ﬂé"d% Rog Mmul%]e ﬁll)RB e )RS are

as defined above, R4 is chosen from
Q(QQ@)QZJ{@Z])l%rPQH—ﬁRZ%@18&ﬁ1tJ(&) r@a)grlqurpaz_ftlcular
formula (a-5), (a-6) or (b-2) below Rs NR-0o N R-0
Be Radd b)) tHmdb)fdb-wd)ich R¢ represents an -NH; or

hydrogen min the
t he grougagf formul a

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 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 from 3 to 5 members.
Advantageously, Rig represents a hydrogen atom in the
group of formula (b-1) and, in the group cf
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 alsc be made of
those in which Ra, Rar, Ri, Rz, R3 and Rs are as defined

above, and Rs is chosen from:
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in which each of the rings of fornulae (a-5), 5 (a-6)
and (b-2) can be substituted, in any positions, wth
1 to 4 groups R7, which nay be identical to or

di fferent from one anot her, as defined above, and in
which a@ =0or 1, pP =0or 1, m=0, 1 or 2, and R6
giad @o%@fzqeaﬁ defined above 1810 (2) a ereurreh05/001856
formula -A-R18 or -A-CH=N-R19, where A, R e and R19
are as defined above, (3) a group of formula (d-1),
wherer =1, 2 or 3: cO(d-1) r 15 (4) a group
-(CH2) r-fury) & gx(ddR)af Podndiy | (a-Iher@a+6) requadt?2)
to 1, 2 or 3. In the groups of formulae (a-5), (a-6)
ard ofb- 2) above, nmention may in particular be made of

ich R6 represents an -NH2 or phenyl grqup,
presg s a hyddm or a hydr up,
resents a hydrxogeng at om or an aryl /qQr
\ group, or forms, with the nitrogen atlgmto

which it i WO 2006/ 02165Zn %9 PCT/ FR2005/ 001@%
attached an%l a carbon ato ocated in any po i on of

the cyclic structure of fo la (a-5 not
adjacent £d $aidEh &f% (itf*)rcti{g)eg R

Advant RI 0 repres nts

A gancs | &”‘éﬁ"?ﬁ HE B o st mi 20 31 S Oy
ISR B
@H%ﬁ%&%nWhE%%ﬂ toreS another, as defined above, and in
which a’ = 0 or 1, p/! =0 or 1, m =0, 1 or 2, and Rg
and R;p are as defined above,

(2) a group of formula -A-R;jg or —-A-CH=N-Rjg,
where A, Ryy and R.g are as defined above,

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

or 3:
HN (d-1)

r
(4) a group - (CHz).~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; cr phenyl group,
R; represents a hydrogen atom or a hydroxyl group, and
Rip represents a hydrogen atom or an aryl or alkylaryl

group, cor forms, with the nitrogen atom te which i1t is
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attached and a carbon atom | ocated in any position of
the cyclic structure of fornmula (a-5), but not
adjacent 10 to said nitrogen atom a bridge conprising
4 menbers. Anong the conpounds of forrmula (1) that
are subjects of the invention, nention may al so be

wRde ofs /dnese in which Ra, Rar, R, R2pcRyrandoBYcaneses
as defined above and R5 represents a hydrogen atom or

an al kyl 15 group conprising from1l to 4 carbon atons.
R5 preferably represents a hydrogen atom Anong the
canpeids 0fd forgadmor |9t drhdic@rtesd siubjeact padfitimn of

i nvention, nention may al so be nade of those in which
Rhe RZcIRR, sRAarichxdeS cfr & casnudedf i fvech 120 abovet aandf Reent
and Ra- represent hydrogen atons or al kyl groups
conpreiisi mg thoagen atem carborias e r v tigEbus | 50

R and Ra, represent, independently of one another,

By FeFdRET Sat Byt A AL Yyr dupsrePPRerREAbR YR Y RECZCRY’
i art G o tite TS Hose A TE WiTh R PR GO of
o6 7006109 redy 5 RCR FR005 Do Fhst g o beHE T
D L B e

hydrQgen atm.or- A NG S0 RNeDEd GPUhy AN tdie of

groups R7 defined above, nention may 5 i'n particular
hede 10fc thase ki € JFd1epr @sent,s rut Ml ege e ®int

hal ogen atom or an al kyl group, hydroxyl group
teorszaspendinagydro & dit,0up brGkigavieme R Tiapy esamdntbers .

Among the compounds of formula (I) that are
subjects of the invention, mention may alsc be made of
those in which R,, Rar, 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
these in which Ri, Rs, Rz, Ry and R:s are as defined
above, and R, and R, represent hydrogen atoms or alkyl
groups comprising frem 1 to 4 carbon atoms.
Advantageously, Ra and R, represent, independently of
one another, hydrogen atcems or methyl groups.
Preferably, R, = Ry = H.

Among the groups Re defined above, menticon may
in particular be made of those in which Ry represents a

hydrogen atom or an -NRgRs or aryl group, in which Rs
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a hydrogen aton) or al koxy group (corresponding to a
group -OR, where R represents an al kyl group). R7 10
advant ageously represents a hydrogen atom or a

hydroxyl group. Anmong the groups R8 and RO defi ned
above, nention may in particular be made of those in

W oy 8/ o AeER9 represent a fiydrogen atp R om Blddss 6
group. 15 Anong the groups Rio defined above, nention
may in particular be made of those in which Rio
represents a hydrogen atom or an aryl group (such as
andlrenykpgeeep) @r haidegany latghowr U va adwenzy!
group), or else Rio forns, with the nitrogen atomthat

2 rdairar ey taleaw e asadmmatdme |goates Ry reppresenting a
position of the cyclic structure to which it is
atchotgsdy dhuam ot aradilbentr phegaild grictarogen atom  a
bridge conprising from3 to 5 nenbers. Anong the

groups R afdhdRg defs P Ebd Ve, 925 imest isdevisay Miemtion may
partlcular be made of those in which R. and R

rlﬁ’p e tha@a%eogweatqgﬁnf&ri% KL otip TEPEESKTGS 2@
t t 2006/0 1657 21

R0 0 STy Y et 32 LR P TR

R@“oué)no&%orreR%on%Jt%g ab(% and u&)carbEpe Eﬁ’gé@é qsdregéfgsents

er s rious su gr oups

PV g RNt o a‘nla"?y”@?‘%“f%npim%%& AT -

RO UREOS W%%ﬂeé&fﬂ@'% dDxpecordigng, tw, the

i'nvention, in which
advantageously represents a hydrogen atom or a hydroxyl

group.

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

Among the groups Rjp defined above, mention
may in particular be made of those in which Rig
represents a hydrcgen atom, or an aryl group (such as a
phenyl group) or alkylaryl group {(such as a benzyl
group), or else Ry; forms, with the nitrogen atom that
carries it and a carbon atom located in any position of
the cyclic structure to which it i1s attached, but not
adjacent to said nitrogen atom, a bridge comprising
from 3 tc 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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- Ra and Ra- represent, independently of one another,
hydr ogen atons or nethyl groups, 10 - Rl represents an
al kyl, cycl oal kyl or heterocycl oal kyl group, - R2 is
chosen fromthe follow ng groups: -CO R15,

-CO NR16R17, -CO NRI5-NR16R17, -CO aryl,

w@oﬂm%te?;fo%fa@% -0 (CH2) x'7NRI6RL7, pc@HRPO05/001856
-NR16R17, 15 -(CH2)x-OH, -(CH2)x-aryl,
-(CH2) x- heteroaryl, -(CH2)x'-CO R15 and
-(CH2) x' -CO-NR16R17, in which: x =0, 1, 2, 3 or 4
andups Rl R, Riprr4, R3; REQ,represgnts, aRpydrogedio, R
atom or an al kyl, cycloal kyl or al koxy group, and 20
Rhb6l aid dRt7 bawhicotv immyd be tidenrtd calottteeorso didf flary eviptain
fromone another, represent a hydrogen atom_or an
alakyilou scypotbgaidaps of admpopngowd, orrmllse RU6 agrprding
R17 form together with the nitrogen atomto which

ttife N eq oE eftehac HEW e iSno-  or bicyclic structure

containing 25 from4 to 10 rin nbers and optionally
conpri si ng MERHE™ TEH| tﬁ%ﬁx%‘&%biﬁ d?ﬁdd%rfgé gt 1 to
3 ethylenic or acetyl enic unsaturations, this r,i

R Sy S LNt e b L SN S
?L%Q]sé ituted. in any.positions with 1 to 3 groups chosen
rom

a oger%" atons, ‘and hydroxyl, al kyl, cycl oal kyl

and al koxy g oups, r;, R Jeesentisdeddh Al 0pRSs
whi ch may beg% ?gén%{?cg%ptro or iflf ere%t from%gne one

;&&%tr%@l%rp, chesey < APorttalpger My roud¥ is chosen

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

- R; is c¢hosen from the following groups:
-CO-Ri15, -CO-NRjgR17, -CO-NRj5-NRigRi17, —-CO-aryl,
-CO-heterocaryl, =-CO-(CHz)x -NR:gR17, —{(CH2)x-NRisR17,
- (CHy) «-0H, = (CHz)y—aryl, =-{CHz)x-heterocaryl,
- (CHs) y»=CC-R35 and - {CH:)yx -CC-NR1gR17, in which:

ex =20, 1, 2, 3 0or 4 and x’ =1, 2, 3 or 4,

« Rys represents a hydroegen atom, or an alkyl,
cycloalkyl or alkoxy group, and

+ Ri¢ and Ri7, which may be identical to or
different from one another, represent a hydrogen atom,
or an alkyl, cyclcalkyl c¢r alkoxy group, Or elée Rig and
Ry; 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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(1) a group of formula (a-1), (a-2), (a-3), (a-4), or

(b-1) below GR NRo a PR eP. P10 (a-1) (a-2)

(a-3) (a-4) (b-1) 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 R7

WA b de Pfe s dentical to orpifferent Haomeones /001856
=0 or

another, as defined 15 above, and in which a" =

1, p=0,1, 2or 3, po =0o0r 1, m=0, 1 or 2, and
R6 and R10 are as defined above, (2) a group of
fseBd i v ARLE Qiny AdddNdHD, wivher ecd 3 RS wnd dHdsen

are as defined above, 20 (3) a group of fornmula (d) as
defdmeds lajamre at s,V dnd d)ydddx(¥) allgrbupcyclealkyl and
-(CH2)r-furyl or -(CH2)r-pyridinyl, wherer is equa

tad kbxy2 garodys,and WO 2006/ 021657 23 PCT/ FR2005/ 001856

- RS represents a hydrogen atom According to another
subj ect, the Ranvenciesrntisellates 3t grok@spr ethdiheday be
conmpounds, in particular the conpounds of endo

et iTh CthaVi e 1 FilIH1RTRy 215 s : C1PsEhef rom

Iiﬁﬁs that follow, the nunbers in
halogen atoms,

- Ry is chosen from:
(1) a group of formula (a-1), (a-2), (a-3),

(a=4), or (b-1l) below:

Ry N~ Ry
N-R.q 0 ] A
@ p 2 P R & 4 & P Jn

(a-1) (a-2) {a-3) (a-4) (b-1)

in which each of the rings of fcrmulae (a-1),
(a=2), {(a-3), (a-4) and (b-1l) may be substituted, in
any positicns, with 1 tc 4 groups R; which may be
identical to or different from one another, as defined
above, and in which a’ = 0 ocr 1, p =0, 1, 2 or 3,
p’ = 0 or 1, m= 0, 1 or 2, and Rg and Rigp are as
defined above,

(2) a group of formula -A-Rjg or -A-CH=N-Ris,
where A, R;s and Rie are as defined above,

(3) a group of formula (d) as defined above:
V’W
| (d)
U

v A

(4) a group ~(CH;) .~furyl or -(CHp).-pyridinyl,

where r is equal toc 1, 2 or 3, and
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front of the nanes of the products correspond to the
exanpl e Nos. of the conpounds in the table: 1:

N-[ 8- (4-chl oro-N-piperidin-4-yl-D 10
phenylaIanyl)-8-azabicyclo[3.2.1]oct-3-y|]-N—

cycl ohexyl -N, N -diethylurea 2:

brd 82‘0(046/‘@)@1@5@ N-pi peri din-3-4 - D PCT/FR2005/001856
phenylalanyl) 8- azabicycl o[ 3. 2. 1] oct-3-yl]-

cycl ohexyl -N , N -diethylurea 15 3:

N—{8-[N—(4-an1nocyclohexyl)-4-ch|oro-D—
phenyl al any JrsBrapabikeyetkok3 hzdtbaetn- 3<tyim}.- N-
cycl ohexyl -N , N -di et hyl urea 4:
N- { 8- [ 4- chlfercepdi(ietralydrd&H-pyr et the invention
yl') - D- phenyl al anyl ] - 8-azabi cycl o[ 3. 2. 1]oct-3-yl }-N- 20
gydﬁ@ﬁ@xyp.Nhawpmﬁﬁgﬂgﬂd”qgmgpunds, in particular the
N-[ 8- (N 8- azabl clo[3.2.1]oct-3-y

RN G Ao 3. Bt E -y ing
cycl ohexyl - N N di et hyl urea 6:
N§F§§F4-chloro N- (pi peridin-4-ylnmethyl)-D 25

phenyl al anyl ] o aaabg%%ﬁte SHAE Y ilbers in

cycl ohexyl -

LT 4.0 a1 NPTl 125y )R YR o che

%& h%lﬁ%%l]P ﬁ%ﬁ?ﬂéS%ﬁéﬂﬁéézéu(¥He:%éﬂﬁe

cycl ohexyl urea

N-{8-[ 4- chhar opNe( @A Q- B8V 12—y 1-D-
phenyl al anyl ] - 8- azab|cyclo[3 2.1]oct-3-yl}- N- 5

evehghex ynylV) N —adizefifygldircggs 2. 1] oct-3-y1] -
N-[ 8- (N-1-azabicycl o[ 2. 2. 2Joct - 3-yl - 4-
cyclohexyl-N7, N ~diethylurea

2: N-[8-(4-chloro-N-piperidin-3-yl-D-
phenylalanyl)-8-azabicyclo[3.2.1]oct-3-y1l]-N-
cyclohexyl-N' , N -diethylurea

3: N-{8-[N-(4~aminocyclohexyl)-4-chlore-D-
phenylalanyl]~-8~azabicyclo[3.2.1]oct-3-yl}-N-
cyclohexyl-N' , N -diethylurea

4: N-{8~[4-chloro-N-(tetrahydro-2H-pyran-4-
y1)-D-phenylalanyl]-8-azabicyclo[3.2.1]oct-3-yl}-N-
cyclohexyl-N', N’ -diethylurea

5: N-[8-{N-8-azabicyclo[3.2.1l}oct-3~yl-4~
chloro-D-phenylalanyl)-8-azabkicyclo[3.2.1]cct-3-yl]-N-
cyclohexyl-N' , N'-diethylurea

6: N-{8-[4-chloro-N-(piperidin-4-ylmethyl)-D-
phenylalanyl]-8-azabicyclo[3.2.1]oct-3-y1l}-N-
cyclohexyl-N’, N -diethylurea

7: N-{8~[4-chloroc-N-{piperidin-2-ylmethyl)-D-
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chl or o- D- phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct-3-yl ] - N
cycl ohexyl -N , N -di ethylurea 10:

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

phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3-y1] - N-

cycl ohexyl -N , N -di et hyl urea 11:

NWd Brdcds i a1 N-{[ (2S, 4R) - 424 PCT/FR2005/001856
hydr oxypyrrolidi n-2-yl ] et hyl }- D phenyl al anyl ) - 8-
azabi cycl o[ 3.2.1]oct-3-yl]-Ncycl ohexyl-N ,N - 15
diethylurea 12: N-[8-(4-chloro-N-{[ (2R 4R)-4-
heyreEropdyAyaTTyal i -c e 22yl d yreetchyd 32 .0 Jndemny3 -af lanyi) - 8-
azabi cycl o[ 3. 2. 1] oct-3-yl ]-N-cycl ohexyl -N , N -
divetlpdaxda W0 M 3:diNg8(Aazhl or o- N-{[ ( 2R, 4S) - 4-
hydr oxypyrrolidi n-2-yl] net hyl } - D- phenyl al anyl ) - B-
azabi cycl o[83. 2V-lfjfcitd-Fhlqratiéydieghestydme - N-thienyl) -
dlethylurea 14: N-{8-[4-chl oro-N(1-phenyl pi peridin- 4-
FHapVLaa. Ww%a@ﬂhqqfsﬂa&%ﬂqﬂdmt@%w} ¥~ 3-yl}- N
%&/}cl ohex |.urea 15:

"{y(l 5 eﬁ\Ey‘chdﬁ J%Sf 3 WD 2006/ 021657 25
PCT/ FR2005/ OO

yl)mst hyI] - G Dfilp’ﬁéﬁﬂléiyacr;ﬁ§282 .2)oct-3-yl-4-

g A e R el

@y@lﬂh@x%}lwﬁ"%a%g@ﬁﬁﬁl'&[e% 2.1]oct-3-yl]-N
cycl ohexyl I et Ryl ur ea

10: N-[8-(N-azepan-4-yl-4-chlcro-D-
phenylalanyl)-8-azabicyclo[3.2.1]oct-3-yl]-N-
cyclchexyl-N ,N' -diethylurea

11: N-[8~({4-chloro~N-{[(2S5,4R)-4-
hydroxypyrrolidin-2-yl]lmethyl}-D-phenylalanyl)-8-
azabicyclo[3.2.1}oct-3-yl]-N-cyclchexyl-N", N -
diethylurea

12: N-[8-(4-chloro-N-{[(2R,4R)-4-
hydroxypyrrolidin-2-yl]lmethyl}-D-phenylalanyl) -8~
azabicyclec[3.2.1]oct-3-yl]-N-cyclohexyl-N',N' -
diethylurea

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

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

15: N-{8-{N-[{(l-benzylpyrrolidin-3-
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17: N-(8-{4-chloro-N-[4-(4-

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

azabi cycl o[ 3. 2. 1] oct-3-yl)-Ncycl ohexyl-N ,N - 10

di ethylurea 18: N-{8-[N-(2-am noethyl)-4-chl oro-D
phenyl al anyl ] - 8-azabi cycl o[ 3. 2. 1] oct-3-yl }- N

Qe L efex s N -di et hyl uregsl9: PCT/FR2005/001856
N-{8-[ N- (3-am nopropyl)-4-chloro-D 15

phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct - 3-y1}- N

cycl ohexyl -N , N -di et hyl urea 20:

N1 BreftdryQh - N {02 8)—2re(rhyylck Jas I 80 -

1- met hyl et hyl ] - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct -
2zl -dykad ] o ke Xty lodN - N v 1di et alregee 200 20, N7 -
N-{8-[4-chloro-N-(2-fluoro-1I-

e eyl vdtumga) - D-phenylalanyl] 8- azabi cycl o[ 3. 2. 1] oct -
3-yl}-N-cycl ohexyl - -di ethyl urea 22:

N- (8-{4- chllcﬁoJ\N-[[B('spé) C:tll;_DJ:gJ— -pyrrolidin-3-y1-D-

e R

dleth Iur

‘%‘ oAN GFERER | et hyl ) - D WO 2006/ 021657
26 PCT/FRQ
phenylalan@l gpazablcygiéf§)évl]ocY43 yl}-N

| %&?‘g%?;%n cﬁ(lg %]Wﬁﬁ)}%‘hylalanyl} 8-

RhemyIglanylsl, ﬁaqmlwlq[—?zqﬁeg&weﬁmdﬁf- M 5
cycl ohéxyl - di ethyl'urea 2
N1é&h&¢u3§aoro N-[(2R) - pyrrolidin-

18: N-{8-[N-(2-aminoethyl)-4-chloro-D-
phenylalanylj-8-azabicyclo[3.2.1]oct~3-yl}-N-
cyclohexyl-N' , N’ -diethylurea

1%9: N-{8-[N-(3~aminopropyl}-4~-chloro-D-
phenylalanyl]-8-azabicycle[3.2.1]oct-3-yl}-N-
cyclchexyl-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

21: N-{8-[4-chloro-N-(Z2-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-
tetrahydroisoquinolin-3-ylmethyl]-D-phenylalanyl}-8-
azabicyclo[3.2.1]oct-3-yl)-N-cyclohexyl-N' 6 N' -
diethylurea

23: N-{8-[4-chloro~N-(pyridin-Z~-ylmethyl)-D-
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yl met hyl ] - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct -
-y1)-N-cycl ohexyl -N , N -di et hyl urea 26:
(8-{4-chloro-N-[(2S)-pyrrolidin- 10

yl met hyl ] - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct -
3-yl)-N-cyclohexyl -N , N -di ethyl urea 27:

Wrd &dd¥ azetdHi n- 3-yl - 4-chl orgs D- PCT/FR2005/001856
phenylafg% % 8- azabi cycl o[ 3. 2. 1] oct - 3- yl]/

cycl ohexyl -N , N -diethylurea 15 28:
N—(8-{N—[(1-benzy|pyrrolidin-

Pyt ) 1-14-661 2no-dyqahelyl 2] Jnyd g~ 8-y 1} - N-
azabi cycl o[ 3. 2. 1] oct-3-yl )-N-cycl ohexyl -N , N -

divetllorexyda N'n N'helisadisdauest text, the term 20

"protective group (Pg)" is intended to nmean a group
whi ch makeg4:t NpdSsi Bl-esh fansti-y( 2 -t ottty Ja) -D-
reactive function such as a hydroxyl or an am ne
(PN 20 Arsgir e i elcorith i, oqto- Tasgierdiat e t he
intact reactive functi on at the end of synthesis.

E%%ﬁﬂq%¥¥&Fh§5th6Fé%% Rﬁﬁbups and also of nethods
pr bt oct | vé s QUBE T Br 0 o AleaE S AR W et
e ?5(?‘“3’(1? i P%S’a%%ibﬁl%@ﬁon@ 2 plgec-
gor ) (,\}r&))kjl eq\peg\; texton R}h}ﬁet £rm "1 eavi ng

LgY"" 1S déd to mearf a group that can be
readlly cl eqgued;f r80m4a.cmloq:gu1\¢.[b fetsrdytis fpond 5
br eaki ng, resultlng in a pair of electrons | eavi ng.
Phiys r@gtewn 1can phius, 1kE areadigr e iaced ofid e aneider
3-yl)-N-cyclohexyl-N',N' -diethylurea

27: N-[8~(N~azetidin~3-yl~4-chloro-D-
phenylalanyl)-8-azabicyclo[3.2.1]oct-3~yl]-N-
cyclohexyl-N’,N' -diethylurea
28: N-(B8-{N-[(l-benzylpyrrclidin-
3—yl)methyl]—4—chloro—D¥phenylalanyl}-8-
azabicycle[3.2.1]oct-3-yl}-N-cyclohexyl~N', 6 N' -
diethylurea
In the subsequent text, the term

“protective group (Pg)” is intended to mean a group
which makes it possible, firstly, to protect a reactive
function such as a hydrexyl or an amine during a
synthesis and, secondly, to regenerate the intact
reactive function at the end of synthesis. Examples of
protective groups and alsc of methods of protection and
of deprctection are given in “Protective Groups in

Organic Synthesis”, Green W. et al., 1999, 3rd Edition
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group in a substitution reaction, for exanple. Such

| eaving groups are, for exanple, hal ogens or an

acti vated hydroxyl group such as a nmesyl, tosyl, 10
triflate, acetyl, etc. Exanples of |eaving groups and
al so references for the preparation thereof are given

Wb "MNgehy s dgtvanced Organi ¢ Ghem stry” poih/H¥Boes £101856
al., 5th Edition, 2001, EM nter publisher. The term

"Boc group” is intended to nean a 15 t-butoxycarbonyl
group, "Bn group" is intended to mean a benzyl group,
"CRAgrilpey 1 8 3aiendiedet 0 Meany@rk benzyl oxycar bonyl
group, "Fnoc group"” is intended to nean a

9- f | uor enylTretthy caulbeaspientyrivest , armk tthernt et heavirigi s
i ntended to nean hours. 20 In accordance wth the
iR | drg) 't hes lsormpruderist ofMepenet A X Fep nihat (390 dem
be prepared according to the nethod presented in
J&se!

VRYD 67 1001 65 Al pg kadeﬂstmmles%l FPretre
R5 . R HNH N N NPg + HO ~ R~-\N R~
?@r%&wg RECFRLEING (41} )a J(Ji ﬁ‘? ?Jr&jct@ PaEing.

This group can thus be readily replaced with another
group in a substituticon reaction, for example. Such
leaving groups are, for example, halcgens c¢r an
activated hydroxyl group such as a mesyl, tosyl,
triflate, acetyl, etc. Examples of leaving groups and
also 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 &
t-butoxycarbonyl group, “Bn group” is intended to mean
a benzyl group, “CBz grcup” is intended to mean a
benzyloxycarbonyl group, “Fmoc grcup” is intended to
mean a Y9-fluorenylmethylcarbamate group, and the term
“*h” is intended to mean hours.

In accordance with the invention, the

compounds of general formula (I) can be prepared

according to the method presented in scheme 1.
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NNHRNN HHINyYy RHRi NN R\ \ R Re, I / R
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
cotesietd o widh a protective zgroup Pg (fer/examplseccasss
Boo, CBz, Bn or Fnobc group), under conventiona

pepti de coupling conditions, using, for exanple, as
coupling agent, 10 dicycl ocarbodii m de,

1- ( 3- di net pdramandpr opyl ) - 3- et hyl - carbodi i m de

hydr ochl ori de or broqptgjspyrrolidino- phosphgnigum
hexaf Rugrmphosphat e, Jooskjbly in the mesenck ofe

hydroxylengot riazolie, gnd, as_basg, tr# ne or
diisépﬁop,lethyla ine ¥n a solvent 15% s dioxaRne,
di chl Br ofiet hane or etonitrile. The a@ ngl aci ds
general fornula ( ar conmerci al |y avai | ablg

can be {tepared by metho ¢ described in th®
literature (WIllians, R M, Synthesis of Optically

Active a-Am noaci ds, Perganon Press, 20 Oxford, 1989).
WO 2006/ 021657 29 PCT/ FRRO0OB/ 001856 The conpoufidst of
formula (V) are obtai Ndepr ot ecti onRo e an Re

function of the co formora (4 W
chosen from t hos&kAo hﬁ
@ Rq R -
v R o R

According to scheme 1, the compounds of
formula (IV) can be prepared by coupling between the
intermediates of formula (II) and an aminc acid of
formula (III), the amine function of which i1s 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,
dicyclocarbodiimide, 1-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide hydrochloride or bromotrispyrrolidino-
phesphonium hexafluorophosphate, possibly in the
presence of hydroxybenzotriazole, and, as base,
triethylamine or diisopreopylethylamine in a solvent
such as dioxane, 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-Aminocacids, Pergamon Press,

Oxford, 1989).
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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

WRi hanl/@rigethanol in the gase of a CBarargoefs/001856
pi peridine for an 10 Fnoc group, at tenperatures

ranging from-10C to 100C. In a final step, the
compounds of fornula (1) are obtained by reductive

am nati on, W& rd®@biidhwf Fdmging the conpsauteisned by
formula (V) into contact with 15 a derivative of the
gregu thd: taforoxdt (@ledeyides drurketiome)of tiipe, campounds of
reduci ng agent such as sodi um borohydride, sodium

thd ravdtzo xyIBor .o iy miedd asks sotiaan oy ddorshykhdwie, to
possibly in the presence of a Bronsted acjd (such as
Fy@rsse fiforlileddind)ther s LeWwine REAHR o I3ucH e alia,

LI AL AL SS Ol BB, 200 a0d 20Gy
WGP S P & LRGL LR L ieys ot on o 25
5= AT SNl LY Sl o iRfict o

ther:efl Wit hnA0 2006/ 16%% 30 RET/FRIIGRO0EEEE f8 an

hydri de such as |ithium alum nium hydride. The
deidov atriowes  eft theen@retm s ofarkgiirone m -al fehyde
type may be commercial or may be obtained by
100°C.

In a final step, the compounds of formula (I)
are obtained by reductive amination, carried 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
cyanoborohydride, possibly in the presence of a
Brensted acid (such as hydrochloric acid) or a Lewis
acid (such as titanium tetraisopropcxide) in a solvent
such as dichlorcethane, 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

example by conversion tc Weinreb amides under peptide

coupling conditions, and then by reduction thereof with
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met hods known to those skilled in the art, for exanple
5 by acylation of the free hydroxyl or am ne function
of the derivative of ketone type. The conpounds of
general fornmula (1), in which R4 corresponds to
formulae (a), (b), (c), (d), -A- R18, -A-N (R20) -A
WL RN oA« (NH2) -Rlg, cap al so be derprepansdoo1856
according to the nmethod presented in scheme 2. Schene
2. ORSOREON R NHR, NRApg RH"RA H ' R+t R
NRNR Re R R I RRR. RB 00 R3(IA ~ (9
Aceeidtiin tsmsthamg A hithe aconpiauings ofdr faemul a (V),
obt ai ned as descri bed above in schene 1, 15 are
br ought i ntThec araicta titds aerhievationp df: tife kgitotp RL
of oxo type (reductive anmination reaction, as
ddsiehivisled tatrey andyn breelcanimgr dig lschemayl )oe st grash Py
R4 bearing an am ne-protecting group Pg, to_give the
gt o eIkl TR dft idiS widtd o ofe P le
20 conmpounds of_formula (V) is then deprotected b
31 ROUR ARG Ao bt 2 P (e THInE damctidh of
descrj bed .above._Alternatively, the conpounds of
ﬁﬁ%ﬁdﬁ%¥%ﬁﬂ51vﬁtﬁﬁ H8'S He'Ronpounds of formula (1)
can be  pr epared. W3 2006/ 021657, 3L, PG ERRQDS/ 01856
which R, corresponds to formulae (a), (b), (c), (d), -A-
Rig, —-A-N(Ryp)~Af~Ris and -A-CH(NH;)-Ris, can also be
prepared according to the method presented in scheme 2.

Scheme 2:

o) R'5 o] R,E .
Ty ™ T T “rpe
Y B G
Ri Ry R R z Y
v Re (v N

z

m

According to scheme 2, the compounds of
formula (V), cbtained 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 Ry
bearing an amine-protecting group Pg, to give the
compounds 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
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according to the nmethod presented in schene 3. Schene
SOROR OR5 MONH MO N Ra P9 -- HONCR aP9 R3
(M1) R (MII) (IX) RBR NH (Il) R~ NHR- RORRN
RaP9 HR~N RZ Rc (VI) RB According to schene 3,
the conpounds of 5 formula (VII1) can be obtained by
meducije/eamgmation, as descri bed abovectvatrioed /0wt 856
using the amno acids of fornula (VI1). The am no
acid of formula (VMIl) is comrercially avail abl e when
R5 = H, or it can be prepared by nethods described in
talvedddiercatiur e hel netiWdd irarsserR ad | i rBysittesssd s3 of
Optically Active a-Am noacids, Perganon Press,

Oxford, 198@hemdherr RS represents an al kyl group, the
am no aci ds- of formula (VLI) can be prepared by

al kyl at on.of t he connef) t amno acid p oﬁbcted on

the s Onetion, @ rhage, b5 to-the gl
met hods kinown to those skillled in the art.

Re oy Rs vim (IX)
R
¥ NH
H
M Ry
Al Rl
o Ry
N\
Rs N R
H
Ri~y
Rl R
vy Rg

According to scheme 3, the compounds of
formula (VIII) can be obtained by reductive 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
(Williams, R.M., Synthesis of Optically Active
o-Amincacids, Pergamon Press, Oxford, 1289). When Rs
represents an alkyl group, the amino acids of formula
(VII) can be prepared by alkylation of the commercial
aminc acid protected on the amine function, according

to the alkylation methods known to those skilled in the

art.
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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
W@%oeo/ozaidwture of these 5ol vents. Hhe ceEROUIEY 1856
formula (VI) can be prepared by peptide coupling
between the internediates of formula (I1) and the
amno acid of formula (1X), under 10 conventi onal
pepti de coupld rpnindidd @ Asemgscrined cdm schene 1.
The conpounds of formula (l11) can be obtained
aceateisnig etdb Hyvhes apetrhidd qareisenteed dhe schesres o f Sthemel a
4. a NPg Ho NH R'"~ HNR~Naa R RR R 15 (X
((MDII)Accordisrgmrd ss clire rén o4, p rtelvee ronpol s iofm florags st de
(I'l') can be prepared fromthe conpound of formula (&2
Owherfe 1Pghigimk vahard dsr direct iRy roupUR: afefMsiesrn
scherre 6%@ after deprotection of the am ne 20 function
LGSR T MethtthoSE ndink td & Hos & N&I§ | | ed

he art as descri bed above. The conpound of

fsé’rlrﬁﬁ”éc is prepared according to the nethods
descrlbedlf%éﬂy%ﬂﬁéﬁmﬁ %ﬁ?f%fmula (VI) can be prepared

by peptide coupling between the intermediates of
formula (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 cbtained

accerding to the method presented in scheme 4.

Scheme 4:
Rs R;_: NH
R\H o R.I\
1 N T
RL R, R, R;
X) (in

According to scheme 4, the compounds of
formula (II) can be prepared from the compound cf
formula (X) (where Pg is an amine-protecting group as
defined in scheme 1), after deprotection of the amine
function 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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WD 2006/ 021657 33 PCT/ FR2005/ 001856 known to those

skilled in the art, adapted according to the nature

of the groups Rl and R2. Schenes 5 to 9 below present

exanpl es of preparation of the conmpounds of formula

(X) according to various natures of the groups 5 R2.
2@@;&@ , en R2 represe a group prePRLP,

&ﬁére %1?%@ defi ned abovggﬁthe prengation%gé/PQQSSG

correspondi ng conpound (Xa) can be carried out

according to scheme 5. Schene 5: Ra NPg R -NH Ra Ra 2

bnldRg RESQ0Q)s O ditiNAG G QrR dhdN 5 Nddptdd RascoRidd to

(XI') (Xa) According to scheme 5, the conpounds of

froremmlaa (d Jofcahbeyrahipa madabyl Redusthaeeanbnadi Bnpelow

under the conditions described above, of nortropanone,

tohre sa&mitn @ xfampdte so o O fp nedpi aote t iomprat ettee dqrfpruredeanpf e,

15 conmmerci al Boc-nortropanone). The conpounds of

fformulla (3Q) aarendiay dn alariduy nadamdorhfthsheyroups

conmpounds of fornula (XI) with an acid chloride of

for ntiPh RESTREE; FASRhB2z pFeREAEENBF AnIBHPERANT eCbhse

sgph as trjethylan ne gr ggridine, in a solvent such

HEETE0 Ry chf Ot hahe AP e r afyTr DF SR ahe S 5ehetie 67

%ro?:‘?’:%gtp%n i%%t I?:Vc\'a ofu%rd p(g(e‘aﬁarcl arll’xg bteh eca rried out

according to scheme 5.

Scheme 5: :
Ra Ra R
NP9 R,-NH, NPg R,COCI o : NPg
——i— H — H
J§7 PR
R!, RN ol R N
| Ta | R
R} Ri
(XI) (Xa)

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

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

respectively to the compounds of formula (X) in which Rg
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conpounds of fornulae (Xb) and (Xc), which correspond
respectively to the conpounds of fornmula (X) in which
R2 WD 2006/ 021657 34 PCT/ FR2005/ 001856 represents a
group -CO NR16R17 and - CO-NR15- NR16R17, where R15,
R16 and R17 are as defined above. Scherre 6: R1I8 OR
Mo 2dtdhos1dirJ~ Rte R R @‘4' RleNi pc@&@*ﬁzoﬁml@%
NPg Rt }~~ H HNC N R. R R' RB R\~ N
HNOH(X) (XIl) NREsRn Rts~ NNR R,RsN RI
(Xc) 5 According to schenme 6, the conpounds of
fresppd ser(d 19 asuhe qu-efrcRy hem-oe NReIHRIRHS, ,0fwhere
formula (XI) by reaction with phosgene, triphosgene or
tRik chker endt By] aofd arsofamfniatesd iabakrechl or onet hane or
toluene in the presence of triethylam ne or of
pyri di ne 1@ciedheart:an ne at tenperatures ranging from
-10C to 80C. The reaction of the conpounds of 'ﬂyla
(XI1) wthanamneoffmwm&wwﬁua(m_
hydr azi ne of

1§

Ri
R
’ NPg o NPg
—
HN
R c”” N

RyR {Xb)

I o R R
R{ R! L) 515 s NPg
XN H-N 9
(XI1) NR:eRy7 Risw ,ﬂ\
< A
RyRyg R {Xc)

According to scheme 6, the compounds of
formula (XII) can be prepared from the compounds of
formula (XI) by reacticn 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
80°C. The reaction of the compounds cf formula (XII)
with an amine of formula HN(Ris) (R17) or a hydrazine of
formula HN (Ris) {NR1gRi17) results, respectively, in the
cempounds 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
~(CHz) 4y—NR:1gR17, where x = 2, 3 or 4 and Rig and Ry7 are as

defined above,
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formula HN (R15) (NRL6R17) results, respectively, in
the conpounds of fornulae (Xb) and (Xc). 15 Schene 7
presents a pathway for preparing the conpounds of
formula (Xd), corresponding to the conpounds of
formula (X) in which R2 represents a group - (CH2)
MRERomhete X = 2, 3 or &/sand R16 and ¥R A0S A9H1856
defi ned above. WO 2006/ 021657 35 PCT/ FR2005/ 001856
Schene 7: Re Re Ra NPg NPg NPg R "~ N R ~N Ra: Re
R. R +3J.-2-z (XI) (XI I'l)) (XIV), QH Ra NP,g H
Ri VR eN ( Xd)chdfaHtZ)a R Ra According to schenme 7, the
compounds-of - forrmula (Xl L1) can be obtained by

reducds | nation 5 perhormmgg,on the conp
formy4 Jin the presd - an al dehyde @ ruf a
Q Co " 2-CHO_ _whrg-Q~epresents an Rif; or
- N( O{Thl ;.] ) (al kyl) Ry R}
R‘l ' ( %2 ( X=2
X! XIll XI
(XD 0N, Xy oA\, (x1V)
R NP
—_— H ]
RyyR1eN(CHo)—N (Xd)
Tl R
1

According to scheme 7, the compounds of
fermula (XIII) can be obtained by reductive amination
performed on the compounds of formula (XI) in the
presence of an aldehyde of formula Q-CO-(CHz)y-2—-CHO,
where Q represents an -0O-alkyl or -N(O-alkyl) (alkyl)
group, using a reducing agent as described abcve in
relation to scheme 1.

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

alkylhydroxyalkylamine such as
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group, using a reducing agent as described above in

relation to schene 1. 10 The conpounds of genera

formula (XII1) can then be reduced to give the

al dehydes of fornula (XIV), using a reducing agent

such as diisobutylal um nium hydride or sodium
hydri de when fs an -0 POUR01856

2%ygfqézﬁﬁﬁﬁ%ﬁ with I|th|wﬁ%ﬁun1n|unrf?q%ﬂilde when

Qis an -N(O-al kyl)(al kyl) group (for exanple,

-N(Owve) Me), obtained for exanple by reaction of an

Q7 gaiINRG8 Sl Hin :ebpiaiith e SUCh €51 ehhSOPs 0yl as

magnesi um chl ori de with the conmpounds of fornula

(odddahyddefhier£p o= Giadddyy] ethdheapreseremsmioiran 20

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

REIHERZ0 0500 :6856° C N;@©-20 et hyl hydr oxyl ami ne, in

sol vents such as tetrahydrofuran or dlethyl et her at

t enper at ur dhe e NG T o - BT R 2061 TR clorfbuiRls

of formula (Xd) can then be 5 prepared g reductlve

zﬂﬁQRﬁﬁ%ﬂrhﬁuﬁﬁQ&FQﬁHe|%W%4ﬁ¥l?ﬂe£ﬁﬁﬁkﬁ fO%n i e
formul a RL7RL6NH, .usin u0| g g% t as descrlbed
S e s e TRy S5APNG t he
ounds of_f.ornul e) I & onding to the 10
re UClq%S%% %t as é%% be& 'ﬁQRQ represents a
group - (CR)
- (CH2) x- heteroaryl E{ ere r&xg(af%tgwff&%redsa%lg{n%g&he

%ompounds of formula (Xe), corresponding to the
compounds of formula (X} in which R; represents a group
- (CHy) x—~aryl (where x = 0, 1, 2, 3 or 4) or

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

HN;I:§;J ‘\\\\

Scheme 8:

, R
" H‘ NPg
Xe
RT\N (Xe}
Ra Ra R! Ra'
NPg ////'
H
Z\N
H
R,
(XD

According to scheme 8, the compounds of
formulae (Xe) in which R; represents a group - (CHz)yx-
hetercaryl (where x = 1, 2 or 3) can be cbtained by
reductive amination using the compounds of formula

(XI)1i, carried out in the presence of an aldehyde of
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HNPg HNR Ra. Re (XI)i NPg H (Xe) R2~N Ra Ra Rl

YR  NPg NPg -,. H 0 RZ~, NHRw (XlI)ii 15 According
to schenme 8, the conpounds of formulae (Xe) in which
R2 represents a group -(CH2) heteroaryl (where x = 1,
2 or 3) can be obtained by reductive am nation using

e campaundssof formula (X34, carrieaquirdandd)@o1856
presence of an al dehyde of WD 2006/ 021657 37

PCT/ FR2005/ 001656 fornul a: heteroaryl - (CH2) x_1- CHO,
using a reducing agent as described above in relation
t3p rsalle® Hst elhes [SaAe( CreaGt-amcG am sdlnsp sbeserrdiired idnt
so as to obtain the conpounds of forrmula (Xd), using
ars Slead delymte adfoveorimil ze RIARE6No (LHZ2gme 1 CHO. The
conmpounds of fornulae (Xl )ii in which R2 represents a
group - (CHZDbhe avanie (whttelon <)) dAlsQ ke Grriemh gt so
obt ai ned by reductive am nation_ using nortropanone
Frootter - aom tthe famreynfketdof g8k asXdn using an

Bac-nortropanone), carried out in the presence of an

Erhdsdvste (G A g o Refe) $ iR~ 68Png a reduci ng

The compounds of formulae (XI)ii in which R
represents a group - (CH;)y-aryl (where x = 0, 1, 2 or 3)
can be obtained by reductive amination using
nertropanone protected on the amine function (such as
Bec-nortropanone), carried cut in the presence of an
amine of formula: aryl-{(CH;)x-NH;, using a reducing
agent as described above in relation to scheme 1. The
compounds of formulae (Xe) in which R; represents a
group -(CH;),-aryl can then be obtained by reductive
amination using the compounds of formula (XI)ii,
carried cut in the presence of a derivative of group R;
of oxo type.

Scheme 9 gives the details of an alternative
for synthesizing the compounds of formula (Xe) in which
Rz represents a group -(CH;)y-hetercaryl, where x is

equal to 2 or 3.
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agent as descri bed above in relation to schene 1. The
conpounds of fornulae (Xe) in which R2 represents a
group -(CH2)x-aryl can then be obtained by reductive
15 am nation using the conpounds of forrmula (Xl)ii,
carried out in the presence of a derivative of group
b Qodxptape. Scheme 9 givgs the det gidrs s@fo®% /001856
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
2006/ 02165 3%M&TYFR2005/ 001856 Schenme 9: R eR Ra
NPg arNPg NP9 HHR-~-NR~Ni~NRa, , Ra. RaR, (

x-2 0 OY(X1INBg HO (XV) Lg (- NPg HR~
X- 2 He According to H the conpgun
1 R 1™~
N 1™~
N —_—
R; —_—
( %2 ( ez ( x-2
Xl
07 g (Xl Ho (XV) Lg (XVI)
R, :
NPg
R Ri~
R}
( *2
Het (Xe)

According to scheme 9, the compounds of
formula (XIII), in which Q¢ represents an -O-alkyl
group, can be reduced tec the corresponding alcochols
using a reducing agent such as lithium aluminium
hydride in a solvent such as diethyl ether cor
tetrahydrofuran, at temperatures ranging from -60°C to
20°cC.

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

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




formula (XI11), in which Qrepresents an -0-alkyl 5
group, can be reduced to the correspondi ng al cohol s
usi ng a reduci ng agent such as |ithium alum ni um

hydride in a solvent such as diethyl ether or
tetrahydrofuran, at tenperatures ranging from-60C to
260C.2 ol /e dyydr oxyl group of3d he conpouwnds ref2005/001856
formula (XV) is then converted to a | eaving group

(Lg), such as chloride or nesylate, for exanple by

the action of tetrabrononethane and of
tadmmemdphosplimalian Vol vent such as

di chl oronmet hane, or by the action of 15

met hanesul phimnydomgdwrddeo § nfetreu s efeceand ren

organi c base such as triethylamne, at tenperatures
EARGineRE 1 49y 2@t HntH e?ﬁck%?ﬁielrh%%r%lb%wwwlﬁ he
WO 2006/021657 39 PCT/ FR2005/ 001856_ co ds_ of
SRR LY fjweerh ReOMRRRIS ST ForrRifa? =‘=><e§1 Yle 3H&nthe

> P S et i e?%'l%l?fﬁ%b%}%”ége% Pl mra M) and
the 5 ani 0% %tg{roe%re\ﬁts("{g% e aoy%r %{E&%ﬂx@g

presents a p prepari e “conpoun

r re t (0]
qﬁreméo?nﬂol dé %&2’?' neaﬁ%b &pr, erf‘ whikh 9{4 lf%p‘} sents a

formula™( ove, ere r = 3, s

Hq%@%fu ﬂ&@(ﬁﬁ%en(tcﬁ & Nidd 0GR alite 1%@1@@ =10£ 4
CH2), (XXI) r

cr 3, s = 1 and U represents a nitrogen atom.
10 Scheme 10:
cm) (XX1)
9 9 (Ff\N
Ra N NHPQ /N (xx) Ra N NPg
H LQ(CHZ)r H
R
R Y - 1\N ;
R |
Rz ® RZ
o) : (XX1) :

m

The compounds of formula (XXII) can be
cbtained by alkylaticn of the compounds of formula (IV)

15 [where Ry = H] with tetrahydroisogquinclines of formula

(¥X), substituting the leaving group (Lg) of the
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P1~ Ra NNHPg /N (XX) Ra NNPg H Lg(CHzl, HR +, N
R RRRaAR Re (IVV RB(XXIl') RB r* "N\ NH R NH
R ~NR R R3 (lI) The compounds of fornmula (XXII1) can
be obtained by al kylation of the conpounds of formula
(IV) 15[vvhere R5 = H| vvithtetrahydroisoquinolines

%’ Vé) , substitutingdhe | eaving dEl-/Q))OlBSGS
of the 2006/ 021657 40 PCT/ FR2005/ 001856 conpounds

of formula (XX) with the anion of the conpounds of
formula (1V), forned by reaction with sodium hydride
idbre s vend £ stishnesa dixeet hyl fior treen sleiomtof the

tenperatures ranging from-20C to 60C, or by 5
recagidondsv dh fatnnk 1em 01V s0pf opyddnbyler¢ancal sol wenh
such as tetrahydrofuran or diethyl ether at
tesrhlemathirdssi deanigli ry $ooment78Micly @5Climethylformamide
at temperatures ranging from -20°C to 60°C, or by
reaction with lithium diisopropylamide in & 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 ccnditions, 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
triphenylipheosphine 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. The compounds of formula (XXI) are
synthesized according to the methods of alkylation
known tc those skilled in the art from commercial
1,2,3,4~tetrahydreisoguinoline.

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 Ry = H and Ry = 2~alkyl-1,2,3,4-
tetrahydroisoquinoline].

According to a variant of scheme 1, when the

compounds o¢f formula (I) comprise, as group Ry, 2 group
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The conpounds of formula (XX) are prepared under
conventional conditions, such as by conversion of 10
t he hydroxyl group of the conpounds of forrmula (XXI)
into a | eaving group, such as chloride or nesylate,
for exanple by the action of tetrabrononethane and of

tofd gﬁﬁﬂy asphine in a solvent such as
&{ch oroé%?%ane or by the aggion of nefﬁgﬁggﬁ%%%§%31856
15 chloride in the presence of an organi c base such as
triethylamne at tenperatures ranging from-20C to
i RImUIeNPEINAtN &y JNEh SOPOLRSES, of . & oranug BofpOd g
are synthesized according to the nethods of
ddeyhdta ofa) kitewwe t0 4 Mbsep skil ladd i + hel &Rd) R0m
commercial 20 1,2, 3, 4-tetrahydroi soqui noline. The
afiere fRinceporsehtshe gouppundRepf Ry fardniea HEXING) ass
deprotected, under conditions as described in schene
Heldgeass ath?@rvéif’t% tcltﬁrmitﬁmaaraﬁlorf drimithe (Gompaete of
RO = Hand R4 = 2-alkyl-1,2,3, 4-
SRR r (i )s SRA RA Cr?eﬁrl%&j%"dl% Cieéﬁ%’-”%}?ﬁ@ajrﬁ of
schene when the conpounds of fornmula (1) conprise,
gl}lm a group WO 2006/ 021657 41
PCT/FRQOOS@QQ}SSG of formula (a) of cyclohexyl type,
( Iqa(a) where a = 0, p, déﬁand X
R6 ir epresents a group -
above, therf:

R
(XXVIN (V) s (XVII
0 R ;
|
R .. N OH
R N N_<i:3ﬁ=o ’ N —{(:j>_
——e ———er i

R.R, RN Rl
R
R 3

(XIX) ? (1n

(g RS

According to scheme 11, the compounds of
formula (XVIII) can be obtained by reductive amination
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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OORSi OR _-\/~//~-~ OO RD NHR N~/ O+ NN O
RZRIN RzR N Re, (XXVI1) (V) R3 (XVIll) R O NORI O
R NN-OH R 'Y NNRRRRNR R (XIX) R3 (If)
R3 ORs Ra N j-ORB RZR N Ra (19) R3 10 According to
scheme 11, the conpounds of formula (XVII1) can be

‘%ﬁfﬁdU%VGQﬁé§ﬁUCt'Ve am nat i on betmee@dﬂV?R2005/001856
commerci al compound of forrmula (XVil) and

compounds of fornula (V), under conditions as
described in schenme 1. 15 Deprotection of the oxo
fanet 1200 1ofdddieh 1 eoigp ot of r froyrdan{XVl tdgylaté hen
presence of an acid WO 2006/ 021657 42

RER FeRAB05s DOABD 6o r st arse hydr oaiperacuaes dobrbetween
pyridiniumtosylate in tetrahydrofuran or acetone at
teherat HEL ofgbetswedre compound of formula (XIX).

The ccmpounds of formula (If) are prepared by
reduction of the compounds of formula (XIX) under |
conditions as described in scheme 6.

When Rg is different from a hydrogen atom,
functicnalization of the compounds of formula (If) is
carried out, for example an alkylation in the presencs
of a base such as sodium hydride and of a derivative of
the group Rg comprising a leaving group Lg, which gives
the compounds of formula (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 nct limiting and merely
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0C and 80C, gives the conmpound of formula (Xl X). The
conpounds of fornula (If) are prepared by 5 reduction
of the conmpounds of fornula (Xl X) under conditions as
described in scheme 6. Wen R8 is different froma
hydrogen atom functionalization of the conpounds of
fof md e Add)eds carried out,gfor exanpl1d¥Rr2005/001856
al kylation in the presence 10 of a base such as sodi um
hydri de and of a derivative of the group R8

conprising a | eaving group Lg, which gives the
carnmpomnds: oft forpas for{d g)nvémt SehenmBse Inimkbdds dhethe
starting conmpounds and the reactants, when the nethod
fammprepsr iawenplenidd fsfewtitadedorsderivamein the table
commercially available or are described in the
Herigtafe r orwlal gle chm der arepaledl chaciorall ngtrectures
met hods which are described therein or which are

idrsiut oo RMslC kiR TP T hl ¢ heo riOmaBIRI HEF § (@ccording
anot her of its aspects, a 20 subject of the invention

it® &% I doiounds of formulae (11), (I\/),h(\/),

Vi), (VI 1.X) , 1) XIX) ;.

Compounds EtemEld M 1 (A1RRde Py aindd oy o
FRSSATIURS - dEag s 22U DR yelo-

SRIRAUIS, 31 SRR Wddhdditg hiyent on. These

exanpl es are not Iimting and nerely WO 2006/ 021657 43

PCT/ FR2005/1001:856 rd-duistr ad-e(d:hel JHAEENIm 1yend 4 00 -
The nunbers of the conpounds exenplified refer to
these [@.ven lictddhetsldarboxylate

9.1 g of cyclohexylamine and 10.3 g of Boc-
nortrcpinone are dissolved in 150 ml c¢f 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 Z hours. After the addition of 530 ml of

water and of 20 ml of aguecus ammonia {28% in water),
the white precipitate formed in the reaction medium is
filtered cff over a bed of celite. The solid is washed
several times with dichloromethane. The organic phases
are then combined, washed with water, dried over MgS50y
and concentrated. The crude cobtained 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-

bicycle[3.2.1]octane-8-carboxylate endc compound and
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hereinafter, which illustrates the chem cal structures
and t he physical properties of sonme conpounds
according 5 to the invention. Exanple 1:

N-[ 8- (4-chl oro- N-pi peri din-4-yl-D

phenyl al anyl ) - 8-azabi cyclo [3.2.1]oct-3-yl]-Ncyclo-

hexydod¥ 0¥ ratiet hyl urea (conpound No. 1)PC]I“/]ER2005/001856
tert-butyl 3-(cycl ohexyl am no)-8-azabi- 10

cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate 9.1 g of

cycl ohexyl am ne and 10.3 g of Boc- nortropi none are
di ssq) vt dar -84yl - eihelshexdlami go) -of -4 tdladd um
tetrai sopropoxi de are added at anbi ent tenperature.
Thes Ircefactd .dnl avedhinen d-scatbatelth foredd domddar 6axe of
sodi um bor ohydri de are added, fractionw se, at 0C,
it aimed .eddtd orubrediuant ssyee st re@tcatnanienndo
tenperature for 2 hours. After the addition of 50 n
gfonpgaret- and of 20 ml of aqueous ammonia (28% i n
water), the white precipitate formed in the reaction

medi um i s 20 % 1GrleP Wit overC¥ B! Ceigey e

SO|Id |s sev r tines w.th or onet hane.
S P RS AP ol Pl £ W
gyled over MgS&4 and concentrated. The crude
a|n I's  chromat ographed on silica gel, elution

bel ng carriedg oyl Wd by, #’%ﬁ%‘?;&j 1e§‘tplogcé@tlr}@nﬁ nl[ln of

di chl or omet hane rangi ng to 10%

tardinRitte 3@y Johexxy L amdwN.8- 8Zaviuticn of 1 o of

bi cycl o[ 3. 2. 1] oct ane- 8- carboxylate endo conpound an
We 2006/:Q21 6857 A4 IREE-HR2005/00Be abl. A 0f3.2. 1]
tert-butyl 3-(cycl ohexyl am no) - 8-azabi - cyclo[3.2.
tlaehare-Sandnxgy tat eneko conpaut are 2.26 ml of

triethylamine in 10 ml of dichloromethane is added
dropwise. The sclution 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 diphcosgene 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 concentratiocon, 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 H.0, and then with a saturated aqueous
sodium cnloride sclution. After drying over MgS0Os and
concentration to dryness, the residue cobtained is
chromatographed on silica gel, elution being carried
out with a 99/1 and then 95/5 mixture of

dichloromethane and methancl, to give 1.60 g of tert-
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obt ai ned. The subsequent synthesis concerns the endo
conpound. 5 1.2: tert-butyl 3-{cycl ohexyl[(diethyl-
am no) car bonyl ] am no} - 8- azabi cycl o[ 3. 2. 1] oct ane- 8-
carboxylate 0.64 m of diphosgene is placed in 10 m
of dichloronethane at 0OC under N2. A solution of 1.0

@fzod@/éﬂéf sputyl PCT/FR2005/001856
3- (cycl ohexyl am no) - 8- azab|cyclo[3 2.1]

oct ane- 8- car boxyl at e endo conpound and 2.26 m of
triethylamne in 10 m of dichloronethane is added
dropyl sB- { dPel sipd iyl prdd stisyl fieto at cH€bdoy1 BOnh o} and
then at anbient tenperature for 4 h. 5 nm of 15

ta i st hyy @l he. and] deamd - of cariphiogheine as ea tthextadeedith
After stirring at anbient tenperature for 2 h, 1.68 ni
cliatitethyfeai ne are added. The mixture is stirred at
anbi ent tenperature for 16 h. After concentration,

0. 5N hydr och} or¥c8 s&iabiavabded 4pl tocems st oiVpFyclo-
Extractlon 20 is carried out with dichloronethane
gyl T%ngq&&ﬁEP km%%% is conpletely depleted. The
organi ¢ phase is O and then wth
Shtur at et atbcus Y eont G L or Lo Lot T En | ey -
dryi ng over @} and oncent ratj ons t n he
raér}s/%n e bt 2 a:\gplg 159 %har%afe}bajt&g E"'ebé)bﬂﬂs(ltfe%%% égel

el Ut lbqfwg?igﬁ{a u&dth %eyﬂﬁgﬁeg%k and, then: 9545 nl

m xt ur or orret han met hanol”, to give 1.60

& 0f21 el A2 r2006/ D216 A Ndﬁﬁ@é&@ﬁlﬁﬁe B ytion
3-{cycl ohexyl [ (di et hyl am no) car bonyl]am no}- 8-

a@%mcﬂ@[&l&rﬂwqtanﬁr&@raf oty it £ BiSe af dit XL BIrte.
\X;ter evaporation to dryness, the residue is taken up
with a 1N aquecus hydrochloric acid solution.
Extraction 1s carried cut with ethyl acetate and a 1IN
agueous sodium hydroxide soluticn is then added up to a
pH of 10. Extraction is carried cut with ethyl acetate
until the aqueous phase is completely depleted. The
organic phase i1s washed with H,0 and then with a
saturated aqueous sodium chloride solution. After
drying over MgSO,; and concentration to dryness, 1.8 g of
N-8-azabicyclo[3.2.1]}cct-3-yl~-N~cyclohexyl-N',N'-
diethylurea are obtained.

1.4: tert-butyl {(lR)-1~(4-chlocrcbenzyl)-2-
{3-{cyclohexyl [ {diethylamino)carbonyl]amino}-8-aza~-
bicyclo[3.2.1]oct-8-yl)-2-oxoethyl]lcarbamate

1.8 g of N-8-azabicycle[3.2.1]oct-3-y1-N-
cyclohexyl-N',N'-diethylurea are dissclved in 70 ml of

dichloromethane in the presence of 1.75 g of Boc-D-4-
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di et hylurea. 1.3:

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

hexyl -N , N -diethylurea 3.0 g of tert-butyl
3-{cycl ohexyl [ (di et hyl -

am no) car bonyl ] am no} - 8- azabi cycl o[ 3. 2. 1] oct ane- 8-

ofF boxys ad 21 @3 xed with diethylgrea are placathignsyhdisse
of 2N hydrochloric acid in diethyl ether. The reaction

10 nediumis stirred at anbient tenperature for 16 h.
After evaporation to dryness, the residue is taken up

v H Jno o AN ragLeeloars: ey dr of hl 07 § cg act dhgdt ok yioenzotriazole,
Extraction is carried out with ethyl acetate and a 1N
arfuebuls? spdd UM hih dxneteh gbant hopr ésy t heb-atiietdcapbodi -
a 15 pH of 10. Extraction is carried out with ethyl
daeitdg aiydimehlenhdeqrdust phade 1t ebnpl etel y

depl eted. The organic phase is washed with H20 and
tShelr® AR HP Bl e U AR Y- agR oUSX BHER uhF chf bFTe at

sghution. Alter dyipg oyer, MSOX and, concent ation
8- bi | 3.2.1 -3-vy1- | oh I-N ., N - ,
e Rl o ey S e e dla wien
ErRr Sdskall UMY -Sducous phase is completely
Riced QA B. Zrld oot g Bs ik )srds axoed hyd dicas banet e 25 2hB then

of "N-8-azabi cycl 0] 3. 2. I]oct-3-yl - N-
erdohexddrdYatha Hetdwldiresqaie ch sl y&dsd o] of

di chl oronet hane in the presence of 1.75 g of Boc-D-4
WO 120061 32T 6P v MY FR20G5/Q085 G ration to dryness,

chl orophenyl al ani ne, of 0.79 g of
hyralr axeydsen zict ratazotas ogofpiled 2oy sflica gel, elution
1- (3-di net hyl am nopropyl ) - 3-et hyl car bodi -
being carried out with a 99/1 mixture of
dichloromethane and methanol, to give 1.42 g of tert-
pbutyl [(1lR)-1-{4-chlorobenzyl)-2-(3-{cyclohexyl[ (di-
ethylaminc)carbonyl]lamino}-8-azabicyclo[3.2.1]oct-8-
yl)-2-oxcethyl]carbamate.
1.5: N-[8-(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-chlcro-
benzyl)-2-(3-{cyclcochexyl[ (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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i mde hydrochloride and of 1.02 m of

di i sopropyl ethylam ne. The m xture is stirred at 5
anbi ent tenperature for 16 h. After evaporation to
dryness, the residue is hydrolysed and extracted with
ethyl acetate until the aqueous phase is conpletely

%@@'2@@@'/05?@5?”9?1”' ¢ phase igywashed widr O @/ 001856

then wth a saturated aqueous sodi um chl oride
solution. 10 After drying over MgJSO4 and concentrati on
to dryness, the crude is chromatographed on silica
geht, el ti i onS5 berhgs cal £t ete ot ad thlarS8édhanxf ure of
di chl oromet hane and nethanol, to give 1.42 g of tert-
bwttytafi¢ 1 RrRd -{dduethoratremzyd ) - R-(3-§cyfl Bhekykftdnidbo-
ethylanino)carbonyl]anino}-8-azabicyclo[3.2.1]oct-8-
yiPypize mxoet dyy } caf barpsiv ecyclob3. 2. 1] oct-3-yl] -N-cyclo-
N-[ 8- (4-chl or o- D- phenyl al anyl ) - azab
yRF o} 3V, ]tQ&eEﬁx4?r%@c%%?o%%&%+n$ﬂ N -di et hyl urea
1.42 g of tert-but
benzyl )2 (5 Gy F ORI L i ot by AhT Hof EoF BATFPSRT Hb) -
oeth carb
PPt SR sl G AT e Y LA P Soa-
t reactio
.ﬁ%%offe%ﬁ% s T T T SR e !
%%f%dgyfgiglethyl ether are added and stirring is
mal ntai'ned for 16 h. After evaporatlon to dryness,

the crude apigi ngdor ig- pdw f&ﬁmiﬁﬁgh idigayoels-
el uti on bei ng cgfrled WO 2006/021657 ¥ *y

RGHBERA00S 001B56] o a3 -W I -1 Ot Do e Dy TR Mt uwve-dfethyl-
di chl oronet hane, nethanol and aqueous anmonia. 1.03 g
ofreN [8 (-sdvdloregd in 4 ml of dichloromethane 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 aqueous phase is
completely depleted. The organic phase i1s washed with
H,O0 and then with a saturated agqueous sodium chloride
solution. Drying over MgS0O; and concentration to dryness
are carried cut. The crude is chromatographed on silica
gel, eluticn being carried out with a 98/2 mixture of
dichloromethane and methanol. 0.37 g of tert-butyl 4-
{[{1R)-1-(4-chlorobenzyl)-2-(3-{cyclo-

hexyl [ (diethylamino)carbonyl]amino}-8-azabicyclo-
[3.2.1]oct-8-yl)-2-oxoethyllamino}piperidine-1-
carboxylate is then obtained.

1.7: N-[8~(4-chloro~-N-piperidin-4~-yl-D~-
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D- phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3- I ] N-cycl o-
hexyl -N, N -diethylurea are obtained. 5 1.6:

tert- butyl 4-{[ (1R) - 1- (4-chl or obenzyl) -

2- (3-{cycl ohexyl [ (di et hyl am no) car bonyl ] am no} - 8- aza-
bi cycl o[ 3. 2. 1] oct - 8-yl ) - 2- oxoet hyl ] am no} pi peri di ne- 1-

ot booyd ad e 5 A1 g of 48 PCT/FR2005/001856
N-[ 8- (4-chl or o- D- phenyl al anyl) 8- 10

azabi cycl o[ 3. 2. 1] oct-3-yl ]-N-cycl ohexyl -N , N -di et hyl -
urea is dissolved in 4 m of dichloronmethane under N2
ighertyes Jrreskence-of alfh dc e of 3 Nt BOG @t P&t y ipne-andl of
0.23 g of sodiumtriacetoxyborohydride, and the
msetyraV' i ' stiethedlwteanyéntci bmpedat ure for 16 h.
After 15 evaporation and hydrolysis, extraction is
carried out0. 3 th @f hyeredettare 4mt i (1Rl atiredyboro-

phase is conpletely depleted The organi c phase is

vREsHet! Mi4h( 3 HRy elfth e iehl W%%twmm%k%#%lemno}-

di hi | sS4 d
jaqr?lczlémjf%ﬁo%[d% o df so i o 50l ar %{9361'\%%]1‘ < e crude
h d | | ut
AP By e

ﬁdfﬁgﬁg‘%%ﬁ orob lg%gl;r} ;%Q%Myétqer The reaction

hxthdnd di Lt AN Carhon] amdadr b @4abi &yl §-n 25
[3.2.1] oct-8-yl)-2-oxoethyl]anm no}pi peridi ne- 1-

earthax Wl #diern oapmedk, ks crude is

N-[ 8- (4-chl oro-N-pi peridi n-4-y| -D WO 2006/ 021657 48

REY IR0 Q0kAb6n phienydal ey, )el8:t&i2cﬂbihﬁa/jﬁ‘lg) carried
[3.2.1]oct-3-yl]-Ncyclo- hexyl-N, N -diethylurea

loyodr eciidtora & /5/0.5 mixture of dlchloromethane,
methanol and agueous ammonia. 0.27 g of N-[8-(4-chloro-
N-piperidin-4-yl-D-phenylalanyl)-8-azabicyclo-
[3.2.1]cct~-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/10C ml, MeOH).

Example 2: N-{8-[4-chloro-N-(tetrahydro-2H-
pyran-4-yl) -D-phenylalanyl]~8-azabicyclc[3.2.1]oct-3-
yl}-N-cyclohexyl-N',6 N'-diethylurea (compound No. 4)

2.1: N-{8-[4-chloro-N-{tetrahydrc-2H-pyran-4-
yl)-D-phenylalanyl]~8-azabicyclo[3.2.1l]lcct-3-yl}~N~
cyclohexyl-N',N'-diethylurea

0.30 g of the N-[B8-{(4-chloro-D-phenylalanyl)-
8-azabicyecle[3.2.1]oct-3-yl]-N-cyclohexyl-N',N'-

diethylurea endo compound, obtained in step 1.5, is

dissolved in 3 ml of dichloromethane under N; in the
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0.37 g of tert-butyl 4-{[(1R)-1-(4-chloro-
benzyl)-2-(3-{cycl ohexyl [ (di et hyl am no) car bonyl ] am no}
- 5 8-azabicyclo[3.2.1] oct-8-yl)-2-o0xo0et hyl ] am no}

pi peri di ne-1-carboxylate is solubilized in 2.74 m of
2N hydrochloric acid in diethyl ether. The reaction

esli oo d sostégred at ambi ent wrmeratur@cfzo/rw;b@db/oma56 j
After evaporation to dryness, the crude is 10

chr omat ogr aphed on silica gel, elution being carried
out with a 95/5/0.5 nixture of di chl or onet hane,
metdranote antl GoUEDUs @fmost Bsh P 2d-gHopyran-4-one and of
N-[ 8- (4-chl oro-
N-pli ber iafi rsotiydm B ipleersyt et dnyt 9 h B ardbdi cTie ored St on
1] oct-3-yl]-N-cyclohexyl-N,N -diethylurea 15 ‘
ﬁWJo@hllcﬂusfelmsect heeth mmm%dtemmxam@r@ofw 3> dapc,

= 572, [a]DP20 = -2.0 (¢ = 1.002 ¢g/100 M, MeOH).
%ﬁﬂ @‘?P%%@-C{M B Sreine ety anyh @ sgpturated

2%qran 4- y%f{ﬁaD hl en qui\%ear}r:ryé %%&m% cLIto 3. Zﬁ%o%cgﬁ?n
2H

ﬁﬁl C&“r* S ik N R e squequs

;@f%i%h} Chciéﬁlpoleg_ weﬁ%/%é;{]&?’) Ongqg cgré)a(nlt@ephase is

§raadal euaPB802ahk0shed- ¥k nNacyel-ohexyl s Mquuous sodium
di et hyl urea endo conpound, obtained in step 1.5, is

dirssived d01 v in .0fpdiiGhY o thihains, @&@eEoN%ehﬁrhﬁgon
WO 2006/ 021657 49 PCT/ FR2005/ 001856 presence of 0.061

@ cofd riyetersah a0 oAy - Ortheanthwafe s 17 g of

sodi um tri acet oxyborohydri de. The reaction
chromatographed on silica gel, elution being carried
out with a 99/1 and then 98/2 mixture of
dichloromethane and methanol. 0.23 g of N-{8-[4-chloro-
N-(tetrahydro-2H-pyran-4-yl)-D-phenylalanyl]-8-
azabicyclo[3.2.1]oct-3~yl}~N-cyclohexyl-N', N'~
diethylurea is then obtained.

2.2: N-{B8-[4-chloro-N-(tetrahydro-2H-pyran-4-
yl)-D-phenylalanyl]}-8-azabicyclc[3.2.1]oct-3-yl}-N-
cyclohexyl-N',N'-diethylurea hydrochlcride

0.23 g of N-{8-[4-chloro-N-(tetrahydro-2H-
pyran-4-yl)-D-phenylalanyl]}-8~azabicyclo[3.2.1]oct~3~
vl}-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
with diethyl ether, and then filter-drying of the

precipitate obtained are performed. The crystals are

then dried over P;05 under reduced pressure. 0.19 g of
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mediumis stirred at anbient tenperature for 3 days.
After evaporation and hydrolysis with a saturated 5
aqueous sodi um hydrogen carbonate sol ution, extraction
is carried out with ethyl acetate until the aqueous
phase is conpletely depleted. The organi c phase is

' and then wt sat ur at
W%W?f‘lé‘?@ he @ %W/oow%

sodi um chl oride solution. Drying over MgS
concentration 10 to dryness are carried out. The
crude is chromatographed on silica gel, elution being
car F§-etd - chil o b+ k- at OO dh pditho + hgrp P84 2- o4 %1 ¥ B-phenyl -
di chl or omet hane and net hanol. 0.23 g of

NeXahr{ 4l edtatakicyclo[3.2.1]oct-3-yl}-N-cyclohexyl-

N- (t et rahydr o- 2H pyran-4-yl ) - D phenyl al anyl ]-8 15
dy'ablVcydd oftgy indacts Ilytgimeedycl ohexyl -N , N -
diethylurea is then obtained. 2.2: 20
N-{ 8- 4- chi¥g B Neq tre ¥ahytr L Q1 pyath- 4 573 , [alps™ =

1) - D phenyl al anyl ] - 8- azabi cycl o[ 3. 2. “3-y|}-
A1 OB SRS G2 iy S B e A | GO 0281 3 g
-[ 4= chl or.0-N- (tet rahydr o- 2H
%ﬂ%@‘?‘ﬁ-{/ﬁﬁi’ﬁ’gﬁg% z(a(l iy ]J f abi‘tycl 3. 2. {9r0et 3-
- | ohexyd - N , N - di ef h i s, di i
i dehtcxeloned N et ) Uiga s o soof v, 5.5
ygochlordie, acldh | iy Aiatiyl, tdier 4 addefay) o o1

Trituration,” rinsing 25 W't “diet hyl r, an

fid,ter -dryimg ofut hes) el Pi talL LOEDI N8 a4 &= 61. 456,
perfornmed. The crystals are then dried over P206

wHters rieducan: @ essurte:: Gdno. 1 ,0fa 0 2096/ 021657 . &6.
PCT/ FR2005/ 001856

N- { 8- [ 4- chIExzouphe t3ed raheh (N-B+gmakaieylld )3 [2 phbsyt-3-
al anyl ] - 8-azabi cycl o[ 3. 2. 1] oct- 3-yl } - N-cycl ohexyl -
yl~4-chloro-D-phenylalanyl) -8-azabicyclo[3.2.1]oct-3-
yl}-N;cyclohexyl-ﬂ',N‘-diethylurea (compcund No. b)

3.1: tert-butyl 3-{[(1lR)-1-(4-chlorcbenzyl)-
2-(3-{cyclohexyl | {diethylamino)carbonyl]amino}-8-aza-
bicycle[3.2.1]oct-8~yl)~2-oxoethyllamino}-8~azabicycle-
[3.2.1]cctane~8~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 compcund, obtained in step 1.5, is
dissolved in 5 ml of dichloromethane under Ny in the
presence of 0.169 g 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 cf sodium

triacetoxyborohydride are added and stirring is

maintained fecr 2 days. After evaporaticn to dryness, 1
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N ,N -diethylurea is obtained. Melting point > 210C,
MrH+ = 573 , [a]D2 _ 5 -5.9 (¢ = 0.553 ¢g/100 ml,
DVSO). 'H NWR (200 MHz, DWMsO-d + D20) : 7.31 (d, J =
8 Hz, 2H), 7.19 (d, J = 8 Hz, 2H), 4.62 (m 1H), 4.41
(m 1H), 3.90 (m 3H 3.25 (m 5H), 2.88 (m 5H),

%idGdoOpdres23H), 0.91 (t,sy = 4 Hz, ) rrEeEmicalsse
anal ysis: exp %= 61.46, 10 %t 8.10, %\: 8.88; the

9%61.50, %+ 8.34, %\ 8.96. Exanple 3:

N-[ 8- (N-8-azabi cycl o[ 3. 2. 1] oct - 3-

w1 4t hlertoarid phany | al anyt )b8r@dfalsiooysc lre{sin? aljeocidd®ed .

yl']-N-cycl ohexyl -N , N -di et hyl urea (conmpound No. 5)

IHe mtierturmitid FIffdR)Ed= (U-kehibrobenAdfer 16iltration

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

tﬁrmyc&\laﬁ[@r&: Hocthes-14 91 -wikdet tat famnydrej L 8carzabidycl o
[3.2. 1]octane- 8- carboxylate 0.24 g of the

|mqqpqukﬂﬂqﬂq)q; zﬂq@g@gnd is released by addlng a

gfgiﬁ?i ;%%i%%ﬁ%ilo:Ct ﬁﬂﬁm%gheth éfgﬁ¥ e-hlgh%i Iﬁ
ST o e A o r%lga%o‘ﬁgﬁan% % i e
Sgtdélrt{{nedwﬁc X%W?Zyng drg ure ﬁe%@t 0 gISUgrgn

ﬂlyaécetoxworo ;ﬁrﬂﬁe are a%d%g]r?oﬁ%ﬁrrl ng is

%dyl@glﬁ%fsorzaw&s 1erz e3%anaiafl i draness, 1
W0 2008 051657 51 PCTI FRE005) 001886 i 6f et hano

ant A o Afo [Roviexi(rc e 9-es th @l e dthe TheogBauatite
is stirred for 1 h 30 mn. After filtration
synthesis is carried out on this mixture.

3.2: NL£8—(N;B—azabicyclo{3.2.1]oct—3—yl—4—
chlorc-D~phenylalanyl)-8-azabicyclo[3.2.1]cct-3-yl]-N-
cyclohexyl-N',N'-diethylurea hydrochlcride

0.21 g of tert-butyl 3-{[(1R)-1-(4-chloro-
benzyl) -2~ (3-{cyclohexyl [ {diethylaminc)carbonyl]amino}-
8-azabicyclo[3.2.1]oct-8~yl)-2-oxoethyl]lamino}-8-
azabicyclo[3.2.1]octane-8~carboxylate is placed in
1.53 ml of 2N hydrochleric 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;0; under reduced
pressure. 0.12 g of N-[8-(N-8-azabicyclo[3.2.1)oct~3~
yl-4-chloro-D-phenylalanyl)-8-azabicyclo[3.2.1]occt-3-
yl]-N-cyclohexyl-N',N'-diethylurea hydrochloride 1is

obtained.
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and washing of the resin with tetrahydrofuran and

nmet hanol , the expected conpound is rel eased by addi ng
a 5 1IN solution of aqueous amoni a i n nethanol. The
nmet hanol is evaporated off, to give 0.21 g of endo and
exo tert-butyl 3-{[(1R)-1-(4-chlorobenzyl)-2-(3-

{Wdci@@@)(@/%iéﬁ et hyl am no) cargonyl ] am nGE}C"IS/“FR2005/001856
azabi cycl o] 3. 2. 1] oct - 8-yl ) - 2- oxoet hyl ] am no}- 8

azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate. The subsequent
synthesis is carried out on this mxture. 3.2:
N-[ 8- (N- 8- azatbt Lye | 9 Bn2. 1] D83 °S; Yid+4* = 598.

chl or o- D- phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1]Joct-3-yl]- N
cycl ohexyl -Bkample d etity| 8+ 4 diyloostivof [ (25 18RD-21 ¢
of tert-butyl 3-{[(1R)-I-(4-chloro-
BEhiw¢$Yﬁ¥#£b¥ig¢ntﬂn¥QdQéthxﬁ}Wﬂfph¢mybal@mmylT%n@n@}
- 8- azablcyd(¥ 2.1]oct-8-yl)- oxoethg %anlno

P il B[ 3. Bl agtord el ey seaerr N5, ¥l zdte wlurea
1.53 mM of 2N hydrochloric acid in diethyl ether. The
2R dNediYm i s stirred at aMnem temmrMUre

ight. Trjt t th th
%Zr”'f?ner Tyt mépf%%ﬁw R Yied ar e
O Otler IR SLXRI AL S A08 | e, A £, Quey P20
ﬁgg%gﬁﬁf%@gablcyclo[s 2. 1]oct 3 25

or o- D- phenyl al anyl ) - 8- azablcyclo[3 2. 1] oct - 3-

yl] N-cycl oheyeylg Mg Na Ifﬁh% €8, hysleachhonh gde) 15—
obt ai ned. WD 20 6/02165 CT/ FR2005/°001856 ~ Mel ti ng

PRidYo 7y -I59Gc M 23S s Jow@rmd €80 ml of
N(8-(44ﬂﬂoro-N{[(28,4®-4-

dichloromethane at 0°C under Nz. 3.72 ml of
triethylamine and 1.97 ml of tert-butyl chloroformate
are added. The reacticn 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 dichleoromethane, 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 hydrochleoric acid soluticon, extraction is
carried out with dichloromethane until the agqueous
phase 1s completely depleted. The organic phase is
dried over MgSCs; and concentrated to dryness. 0.9 g of
tert-butyl (25,4R)—4—hydroxy—2—{[methoxy{methyl)amino]—

carbonyl}pyrrolidine-l-carboxylate is obtained, which
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hydr oxypyrrolidi n-2-yl] net hyl } - D- phenyl al anyl ) - 8- aza-
bi cycl o[ 3. 2.

1] oct-3-yl]-N-cycl ohexyl-N ,N -diethylurea 5
(conmpound No. 11) 4.1: tert-butyl (2S, 4R

- 4- hydr oxy- 2-

[wethoxy fhs1gthyl ) am no] carbofyl } pyrrol iginerbcos/001856
carboxylate 1.85 g of (4R)-1-(tert-butoxycarbonyl)-4-

10 hydroxy-L-proline are dissolved in 80 m of

di chl oronet hane at OC under N2. 3.72 m of

ttedlyt ang neuldgslde P71yl uoddtestibutyl chloroformate
are added. The reaction nmediumis stirred at ambient

t enper at ured for deht-duntyphr 6254 R) a2 shbuty ond eliydBoxy -
di met hyl hydr oxyl am ne is prepared by adding 1.86 nl of
tery et dyd dynarel toazbeoylaten of 1.56 g of di methyl -
hydr oxyl am ne hydrochl ori de i n di chl oromet hane, and
then by filQe?ihgrhffertebyyet e hed Y MR BRRY OF T de.
This second solution is added gently, at 0C, to the 20
fﬁP@ﬁ?h9¥¥ﬂm%ﬁﬁﬁ4kﬁm%ﬁﬁﬂ?ﬁﬁ??ﬁéﬁi?Y%ﬁP%&d%ﬁﬁﬁ%ﬁn

t t f 6 h.. Af IS, W t.h 0..5N

eTREr A (oL 4D AL L ysgl vs] St p QRN
dd,£4y.0uim i 10 dichl oronethane yntll. £ e aguequs;

phase i & conpl etély epﬁbte ™ The organi ¢ phase 1s 25

dyipd r&Vecff M3S QA DM ONCEREL Al th f - iy ngss. 0.9 g of
tert-buty

(22, Ry -y Xy 2-d d reet oy (deddy] ) nelzture is

car bonyl } pyrrolidine-1-carboxyl ate i s obtained, which

A0 20061 Q1 65°F 55 PCT/HER20654 O Hkfhén 1 s 0dlugith San
subsequently used as it is. 4.2: tert-butyl

(25 AR)s Ddtorandum -hyidrroxye solution, extraction is
carried out with diethyl ether until the agqueous phase
is completely depleted. Drying over MgSO, and
concentration to dryness are carried out. The crude
cbtained is chromatographed on silica gel, eslution
being carried out with a 9/1 mixture cf dichloromethane
and methanol. 0.45 g of tert-butyl (2S5,4R)-2-formyl-4-
hydroxypyrrolidine-l-carboxylate is obtained.

4.3: tert-butyl (28,4R)-2-{({[(1R)-1-(4-
chlorobenzyl)-2-(3-{cyclohexyl[ (diethylamino)carbonyl] -
amino}-8~azabicyclo[3.2.1]oct-8-yl)-2~oxoethyllamino} -
methyl)-4-hydroxypyrrolidine-l-carboxylate

0.24 g of the N-[8-{4-chlcoro-D-phenylalanyl)-
B-azabicyclo[3.2.1]oct-3~yl]~N-cyclohexyl-N',N'-
diethylurea endc compound, obtained in step 1.5, 1is

dissolved in 3 ml of dichloromethane under N, in the

presence of 0.16 g of tert-butyl (25,4R)-Z2-formyl-4-
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pyrrolidine-1-carboxylate 0.9 g of tert-butyl

(2S, 4R) - 4- hydroxy-2- 5

{[ met hoxy( net 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

i ade od2 8%t i thi um al um nigym hydri de dgt/rr2005/001856
tetrahydrofuran is carefully added. The m xture is 10

stirred at OC for 2 h. After hydrolysis with an
aqueous potassi um sul phate solution, extraction is
dardd ed/mutrold 1dr é-el hyd riesheratmtahd the @Gop@dus ephase
is conpletely depleted. Drying over MpSO4 and

coritient rtat i aore tax rymnesgdatde cdlfne edeact LoMhreediwdei 45
obt ai ned i s chromatographed on silica gel, elution

ke ey echrar @nmnw&eﬁn@mwmxﬁwé@fh After

di chl oronet hane and net hanol . 0. 45 of tert-butyl

(FERFRRA LS iRy A S/ ok Yy r%w%%ﬂql rbokyd e
i S obtzaa

&ﬁwo%’%bléﬁ%?i ¥ €510 586y Rty TG Er it ?6% Sy o
anithal® EHvasieid st F s -3 1 R IRty Tk 732

%ﬁegﬁ(éﬁﬁ%%y% Ogneny"'|['~b§t[Aaanf‘?cfj])r baxyd aé;?pé)cged' g of

%cﬁrﬁﬁ‘ﬁir@/(ELso[r%l?ea]s]&Ptby?’ N+ cychpheeml e Nbn Nor LRueous

di et hyl urea endo conpound, obtained in step 1.5, i5

dinee9lived d e HEAnAf, ditchidoneidianss ungaioNddd dhe, to
presence of 0.16 g of tert-butyl (28 4R) 2-fornyl -4

2066/ R E65F o REH FRAO0H/ ORIB5GR) - [(1R)-1-(4-

hydr oxypyrrol i di ne-I-carboxyl ate and of 0.233 g of
sidicuratemizadet-Gxyter {ahyadrd ek y IThied iredgot 1 son meldiambarsy 1] -
amino}-8-azabicyclo[3.2.1]cct-8-yl)-2-oxcethyl]amino}-
methyl)-4-hydroxypyrrolidine-l-carboxylate.

4.4: N-[B-(4-chloro-N-{{(25,4R)-4~-hydroxy-
pyrrolidin-2-yilmethyl}-D-phenylalanyl)-8-aza=-
bicycle[3.2.1]oct-3-yl]-N-cyclohexyl-N',6 N'-diethylurea

0.28 g of tert-butyl (25,4R) ({[( -1-(4-
chlorcbenzyl)~2-(3-{cyclohexyl| (diethylamino)carbonyl]-
amino}-8-azabicycle[3.2.1]oct-8-yl)-2-oxcethyl]lamino} -
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.
Trituratidn, rinsing with diethyl ether, and filter-
drying of the precipitate cbtained are carried out,
which precipitate is chromatographed on silica gel,

elution being carried cut with a %0/10/1 mixture of

dichloromethane, methanol and agueous ammonia. 0.18 g
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stirred at anbient tenperature for 16 h. After
evaporation to dryness, 1 m of nethanol and 4 g of 5
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

oRsTPoMEl, 6 51 £9f eased by addingsa IN sol LEtdIO/rFE@fOOS/OO].856
aqueous ammoni a in nmethanol. The nethanol is

evaporated off, to 10 give 0.28 g of tert-butyl
(2S,4R)-2-({[(I R -1-(4-
ahift ar-obenzdHoh PoxX3- K<y Cl Dhexy) 4 4-ch edhyk any nog Tad bongt ]

;:M‘ﬁi]nnﬂt@yh}zﬂ%piy@hﬂ&ﬂnm}bea -8z3ib)ePecbx b2t hyl | ant no¥ -
met hyl ) - 4- hydroxypyrrolidine-I-carboxylate. 4.4:
NEYI8=2020 0 Dok N I (128, ﬂcﬂa)emhmm@a(yls 1<5btalned

rrolidin-2-yl]meth I hen Ialan |)-8-aza-
gycyc|o[3 g ]N;[Sy ch oroyN— S)4R 4 hydroxy—

?@?hrs%ﬂ%ﬂnl\f@%gﬁh%qeet &Jik'\!(q-% %j_rllft hJYalulfgrffa azalglcyclo—

oty of obenay - 2r{ Sl &Y Qhexyl 1A gt hyl am no) carbonyl ]

] -8 az: lo[3.2.1]oct-8-yl)-2- t hyl '
ﬁ?#ﬁﬁﬁ%ﬁﬁggg%gé?oggpyrro%?gine Y-larbgisﬁatg ?2n]n°}
di ssol ved 4 drlooiehel iyl cietdiee- vang 3 senep- 7

of 2N hydrochloric aC|d i n diethyl er are added.
Hyid g3t @ o 11l S 70 i Jtrde 10H et t]h-)’[bd;ﬂ(é}@jla iy fildeiza-

drying of the precipitate obtained are carried out, 25
\Mﬂdytumwsnznﬂkﬁ¢t4}}yﬂm{wﬁﬁywmdﬂﬁxyﬂ{wv;w1+dxemh¥1urea
elution being carried out wwth a 90/10/1 m xture of

disc i leramtetimane, 4 met e N dn raoprelousi @ o ain ikt igy 1
WO 2006/ 021657 55 PCT/ FR2005/ 001856 of

I8 -4 -ToH] torra- o] o 28, gt -wividy a¥dyeyiryrboldtdiar 2-and
yl ].met hyl } - D- phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3-
filter- drylng of the precipitate obtained aré carried

out. 0.16 g of N-[8-(4-chloro-N-{[{(2S5,4R)-4-hydroxy-
pyrrolidin-2-ylimethyl}-D-phenylalanyl)-8-azabicyclo-
[3.2.1]cct-3-yl]-N-cyclohexyl-N', N'-diethylurea
hydrochloride is cbtained.

Melting point > 200°C, M+H' = 588, [a]p®® =
-10.7° (¢ = 0.646 g/100 ml, DMSO).

Example 5: N-{8-[N-(2-aminocethyl)-4-chloro-D-
phenylalanyl]-8-azabicyclo[3.2.1]oct-3~-yl}~N-cyclo-
hexyl-N', N'~diethylurea (compound Neo. 18)

5.1: tert-butyl (2-{[{ - {4-chlcrcbenzyl) -~

- {3-{cyclohexyl[ (diethylamino}carbonyl]amino}-8-
azabicyclo[3.2.1]cct-8-yl)-2-oxoethyl]amino}ethyl) -
carbamate

.24 g of the N~[8~(4d-chlorc-D~phenylalanyl) -
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yl']-N-cycl ohexyl -N , N -diethylurea is obtained. 4.5:
N-[8-(4-chloro-N-{[(2S, 4R) - 4- hydr oxy- 5
pyrrolidin-2-yl]nmethyl}-D phenyl al anyl ) - 8-azabi cycl o-
[3.2.1]oct-3-yl]-Ncycl ohexyl-N , N -diethyl urea
hydrochloride 0.18 g of N-[8-(4-chloro-N{[(2S, 4R) - 4-
%@rmmmw n-2-yl [ met hylgg D- phenyl adcamppRdh 281856

bi cycl o[ 3. 2. 1] oct-3-yl]-Ncycl ohexyl -N , N -di et hyl urea
iIs placed in 0.4 m of 2N hydrochloric acid in diethyl
ed-herab (kyd s B3 1 DI ] ¢ 1S3 gl W e gt byt v Bt fier ' and
filter-drying of the precipitate obtained are carried
alite t iy h6rep ofndd [ Serfplewhd oroeta{fi€¢2Sid R tdp hiydb oxys 15
pyrrolidin-2-yl]nmethyl}-D phenyl al anyl) - 8-azabi cycl o-
[B.ss A vesttirs- 5ylr91 N> &yl ohbxgonathave diedew | Nor da the
hydrochlorlde i s obtained. Melting point > 200C, M-H+
PrEENqR] TR <0 -2 0% z%re—laum%gl@r 0 m, DVBO). 20

I hl -
w&%@fﬁ%&&‘”%?@@% ¥ fé’mﬁcycl o-

g(%gcbﬁﬁiﬁykt%%ﬁf%%ﬁ ﬁ%ﬁpegql.{g%e%}}psgzum ig stirred
Zaztégﬁ“?:@lc%ﬁo%%% Pl AR Rt

3%5%%%%%021657<%6 PCf?FR200€y%é%§ 5%§bé%ﬂ§§¥&gfﬁ£ﬁ§%%

&z abic e | %@dlﬂﬂ@%fﬁid&ﬂdﬁ?&d’ﬁé%ﬂde Mré\r added,

di et hyl urea endo conpound, obtained’in step 1.5, is
and stirring is maintained for 3 days. After the

addition of 1 ml of methanol and 4 g of Dowex® 50X2
resin, the mixture is stirred for 1 h 30 min. After
filtration and washing of the resin with
tetrahydrofuran and methanol, the expected compound 1is
released by adding a 1N solution of aqueous ammonia in
methanol., The methanol is evapocrated off, to give

0.14 g of tert-butyl (2-{[(1R})-1-(4-chlorobenzyl)-2-(3-
{cyclohexyl{ (diethylamino)carbonyl]amino}-8-
azabicyclo[3.2.1]cct-8-yl)-2-
oxoethyl]aminolethyl)carbamate.

5.2: N-{8-[N-(2-aminoethyl})-4-chloro-D-
phenylalanyl]-8-azabicycle[3.2.1]oct-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-cxoethyl]amino}lethyl) -

carbamate 1s placed in 1.1 ml of 2N hydrochloric acid
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di ssolved in 5 m of dichloronethane under N2 in the
presence of 0.10 g of tert-butyl N-(2 5

oxoet hyl ) carbamate and of 0.22 g of sodium

tri acet oxyborohydri de. The reaction nmediumis stirred
at anbi ent tenperature for 16 h. After evaporation to

dﬁd’%@e/&f@%ﬁ of tert-butylsN(2-oxoetdw )eardiymie 56
and 0.1 g of s

odium tri acet oxyborohydri de are added,
10 and stirring is maintained for 3 days. After the
addition of 1 m of nethanol and 4 g of Dowex(r) 50X2
rigsidietdhiel ndxidlr & Tife stdddelbd afedibim 30s N irAbdiest
filtration and washing of the resin with
teetly iadmtd riodfmypreare tanck niethandl, Thetexpecdtred ciompommdyish
15 rel eased by adding a 1N solution of aqueous ammoni a
idiethathanidler Hrel netheewtdiwiny apdrehedoétirivageve
0.14 g of tert-butyl ' '
(cgzqa[l(rggz;) g @W@%b@%ﬁyl@h@ﬁ@-t thus obtained is
{cycl ohexyl [ (di et hyl ami no) car bony] | am no} - 8- ,
SAH %P%?%JQﬂni%#ﬁﬂ%-zﬁbo e¢laticn being carried

o1
%(L?tg‘r{]lﬁl‘{ %mgiho}ﬁé{].yléy?e;:n?c;?%{%a% ?%5_%/20 .5 mixture of
e R norh o B N gAY s o
- - | - o _a_
%1{21\5{ {@[A%_Bé%ca% 0 egtxh))ﬁ ][%(—dﬂ _eci lhly raom' % lr(l:ezalr} l()%lyﬁ%ﬂ n%}

azabicyclo[3.2.1]gct-3- 1}—NLcyclohex¥l—NT,N‘—
8- azabicycl o[ 3. 2.71] oct - 8-yl ) - 2-"'oxoet hyl ] am no} et hyl ) -

GRlPANAL S d=s Hlacathlidrildel 1 fta2Mdwydrochl oric acid

WD 2006/ 021657 57 PCT/ FR2005/ 001856 in diethyl ether.
The reacti ofelrtedicimdisitsts rireef @t M-aHfbi=e 32t erfpandt ur e
for 1 h. Trituration, rinsing with

-12.6° ( c= 0.521 g/100 ml, DMSO).

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

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

6.95 g of Boc-D-Tic-0OH are disscolved in 25 ml
cf dichloromethane. 2.69 g cf dimethylhydroxylamine
hydrochloride and 11.68 g of brometrispyrrolidino-
phosphonium hexafluorophosphate are added. After
cooling of the sclution 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 carxied cut with ethyl
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di ethyl ether and filter-drying of the precipitate

obtai ned are carried out. The salt thus obtained is 5

chr omat ogr aphed on silica gel, elution being carried

out with a 98/2/0.2 and then 95/5/0.5 m xture of |
di chl or onet hane, nethanol and aqueous ammnia. 0.05 g |

%o N d®s fdb{@sam noet hyl ) - 4- ofy oro- Dph%@ﬁf*aamdﬂ/o?olsw
azabi cycl o] 3. 2. 1] oct - 3-yl } - N-cycl ohexyl -

di et hyl urea hydrochl oride i s obtained. Nbltlng p0|nt =
105C, M+tH = 532, [a]p20 = -12.6 ( c= 0.521 g/ 100 m,
DMEDat Exatpl e Bhe NedBadds chhoso- N [ 3D 1dr @13, depleted.
t et rahydr oi soqui nol i n- 3-yl net hyl ] - D- phenyl al anyl } - 8-
I'rying over MgS0O,; and concentration to dryness are

azabi cycl o[ 3. 2. 1] oct- 3-yl ) - N-cycl ohexyl -N , N -di et hyl -
uwrazer {sbmpoundliNg. c22je 6ot aimed - batgthromatographed on
(3R) - 3- {[nethoxy(nethyl)

o Ponyd JuBlon dphyieF of sokEHoP e DEHY -99/1
carboxylate 20 6.95 g of Boc-D-Tic-OH are dlssolved in
%wur%fo%mﬁ%wer]we 25 nepancl. 7.4 g of tert-

"%e?yé%;’—rf—oﬁ"l%%f sbﬂié% f AT R BhhotpRa o
A 72
arﬁl%ﬁcg%gsooq%%gélolp@ ar74 ne gre s?o‘a],? 3 daodgdt(gqjgﬁngd
{omper atur e 'f%i”t%ftntg‘%ﬁf”“)eﬁié#ys. S TSR s
Gadch8h QUi M4 by @ty - W 20064 021657 58

PCT/ FR2005/ 0018 6 acetate until the aqueous phase is
conpl et el y depleted. te B ybngy OVEIRMSA retthoxy (methyl) -

concentration to dryness are _
amino]carbonyl}-3,4-dihydroisoquinoline~2(1H) -
carboxylate are dissolved in 31 ml of diethyl ether
under N;. 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
agueous phase i1s completely depleted. The organic
phases are washed with a 3N aqueous hydrochleric acid
solution, with a saturated agueous scdium hydrogen
carbonate solution, then with H;0, and finally with a
saturated aqueous sodium chloride solution. Drying over
-MgSO4 and concentration to dryness are carried out. 3.5
g of tert-butyl (3R)-3~formyl-3,4-~dihydroisoguinoline-
2{1H)-carboxylate are obtained, which product is
subsequently used as it is.

6.3: tert-butyl (3R)-3-({[(lR)-1-(4-chloro-
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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 dichl oromethane and nethanol. 7.4 g of

tert- butyl

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

didysiod soeug ool | ne- 2( 1H) - cardpxyl at e argoki@igwefioo18s6

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

i soqui nol i ne-2(1H)-carboxylate 10 7.4 g of test-butyl

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

ara oy Cjar bai 1 o By 42 b hyeslt 1oy Bpaptl mo} meaek @ 143 7 4-

carboxylate are dissolved in 31 m of diethyl ether

ufiderd 2L s ddnel neact e -oh ( hEdt carbsxpl aced at 0C and 0. 98

g of lithiumalum niumhydride is carefully added. 15

The mixturedis &teF reeratb @Y ¥ of 3RAG-Hihormyied, 4~

hydrolysis with an aqueous potassi um sul phate :

SHITU 6,5 OB RO | 57 o Hea 6 0 246 (F bt #@l ved in

ether. unti| the aqueous phase is conpletely depleted.
1o T (i £ DA S RS Wi T TN RAGSES OF

h ochl ori ci,d 20 solutjon,_wth a saturated

D o R Py DA SO Ty bre THe 27 ¢ AE

inall i 1h 0 odi .
Z%’ I%ogr ?33 gogs ol 034 i %H}] V% J{'_}raif?%tg&g%#eé A %g%%ll&egh gﬁ] R son

: rat iQn r i f
e R R T s S e e

Ak earoxw AL ade ohlad fiedis Wi £ o osluetyi gn
subsequently used as it is. 6.3 tert-butyl

(BRMID e HRrel (- ch | 1 AN 2A0S/ S5 T S%ompletely
PCT/ FR2005/ 001856

lemzyd tle- metyhioxy -Araax g 304 pani cohmentyla)idmMto dryness
di hydr oi soqui nol i ne-2( 1H) - car boxyl at e

are carried out. The crude i1s chromatographed on silica
gel, elution being carried out with a gradient of
methancl in dichlcoromethane ranging from 1% to 3%. 6.1
g of tert-butyl {(3R)-3~({[(1lR)-1-(4~-chlorobenzyl)-2-
methoxy-2-oxoethyl]aminolmethyl)-3,4-dihydro-
isoguinoline-2 (1H)-carboxylate are then obtained.

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

6.4 g of tert-butyl (3R)-3-{({[(1R)-1-(4-
chlorcbenzyl)~2-methoxy~-2-oxcethyl]aminojmethyl)-3, 4~
dihydroisoquinoline-2 (1H) -carboxylate are dissolved in
150 ml of a mixture of tetrahydrcfuran/water/MeoH
(1/1/1) at 0°C, and 0.99 ¢ 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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3.5 g of tert-butyl (3R)-3-fornyl-3, 4-

di hydr oi soqui nol i ne-2(1H) - car boxyl ate are di ssolved in
5 67 m of dichloronmethane under N2 in the presence of
4.02 g of D-4-chl orophenyl alanine nethyl ester and of
3.69 g of sodiumtriacetoxyborohydride. The reaction

i ' isfed at anbi ent genperatur
wem%? 851 6& &dreR d /001856

olysis, extraction i1s carried out with 10
di chl oronet hane until the aqueous phase is conpletely
depl eted. Drying over MgSO4 and concentration to
drynessntaledadd i G ofdx ITdhen Crpdiez £ 51 ehr oamblogt @phed
on silica gel, elution being carried out with a
Hdadh@enip ofo netgranet T n Thehbosohet bave clangingdfism
1%to 3% 6.1 15 g of tert-butyl
(BRESE{df{dR)and (dicdddrwbenzylgtlyl ether. After
nmet hoxy- 2- oxoet hyl ] am no} net hyl ) - 3, 4- di hydr o-
idafuinotvere-20tH) 1 car bory| e [dP&) tRed teltabréaxys. 4:
N-{[(3R)-2-(tert-butoxycarbonyl)- | ,
cax o ket ¥ adwitn b A ot ol gy ipet T3 - vl Bg bRl b d-

di hydr oi fsoé I 5.n:ol ?%P—%il%lwzl cg‘%&% L?g gﬁehn%i' E%B%Qg%r?ﬁ
i 5 2 s S LR N e PPl -

iss—aaéjaQﬁdcl}/citci ] ?.iQLd]i S Y e &l o Oy { Cim Bndhy mde 9y 9) -

of I'ithium hydroxide hydrdte is then added. The nmedi um

A0 2006{,02355% A0 R FRO0B# 10038560+ Sa #@i nt ai ned  at
OC for 16 h. Potassium sul phate is added up to a pH

of 7. The mprerigpidate- obaibwesydlso[3.2.1]cct-3-y1-N-
cyclohexyl-N', N'-diethylurea endc compcund, cktained in
step 1.3, is dissolved in 3.25 ml of dichloromethane in
the presence of 0.35 g ¢f N-{[(3R)-2-(tert-butoxy-
carbonyl)~1,2,3,4-tetrahydroisoquinclin-3-yllmethyl}-4-
chloro~D-phenylalanine, obtained in step 6.5, cof

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
evaperation to dryness, the residue is hydreolysed and
extracted with ethyl acetate until the aguecus phase is
completely depleted. After drying over MgSO;, and
concentration to dryness, the crude is chromatographed
on silica gel, elution being carried cut 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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filter-dried and rinsed with diethyl ether. After
drying over P205, 7.2 g of N-{[(3R)-2-(tent-butoxy 5
carbonyl)-1, 2, 3, 4-t et rahydroi soqui nol i n-3-yl ] net hyl }-4
- chl oro- D phenyl al ani ne are obtained. 6.5: tert-butyl
(3R -3-({[(1R)-1-(4-chl oro-

bRNZH0 6 o4 B4 pycl ohexyl [ (di syl ami no) aiban deiawlese

8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) - 2- oxoet hyl ] am no} net hyl ) -
10 3, 4-di hydroi soqui nol i ne-2(1H) - car boxyl ate 0.2 g of
W& azab oy cl-of Sy 2L okt Bt¥lethylamino) carbonyl]amino} -~
cycl ohexyl -N , N -di et hyl urea endo conpound, obtai ned
ira=tlepr e [ 3 s2 di kot viedyl n-3-@boethpi] amino}methyl) -
di chl oronet hane in the presence of 0.35 g of

N {{(BR)yR=qimrquinut bixye45(1H) ~carboxylate is obtained.
carbonyl)-1, 2, 3, 4- tetrahydr0|squ|noI|n 3-yl]nethyl}-4
- chl oro- E}@M%hymal%nﬁ4E9hkﬁﬁ%nﬁmﬂ Y Sie% B brtetra-
0.088 g of hydroxybenzotrlazole of 0.125 of
b%%SOWWJ&mM&%VW e W%WYH deaza-

fitschomth ?S»[ma%%%?evlwwmnw%% sroisipg oo
anbl ent ten&pejg’@\ture fge %%&%Y L%Eandvﬁgg f\ﬁ o:p

dryness, the res due %" racted Mﬁth

?H&y&‘ﬁ%q% ety jy. ﬁ%\? o@%%%k‘%ﬁ%@ﬁ%ﬁﬁ%yu -
(o OGRS » i1 (L 1U81Es | 5, LIS QINRI O APhek S 1M Fhihi 68 -

gel, elution bei'ng carried out wwth a gradient of"
ﬁffathmql 3, i sahor o naies T BeH gl Ay-0m M6 x $ 08801 s

0.29 g of tert-butyl (3R-3-({[(1R)-1-(4-chloro WO
2006/0P 1667 .61 rPCHFRR0Q5/ DB ric acid in dioxane.
benzyl)-2-(3-{cycl ohexyl [ (di et hyl am no) car bonyl ] am no}
The reaction medium is stirred at ambient temperature
8- azabi cycl of 3. 2. (Joct 8-yl ) - 2- oxoet hyl ] am no} et hyl ) -
for 1 h. After hy roly51s with a 1N aguecus sodium
hydroxide solution, extraction is carried out with
dichloromethane until the aqueous phase is completely
depleted. Drying over MgS0, and concentration to dryness
are carried out. The crude cbtained is chromatographed
on silica gel, elution being carried out with a 98/2
mixture of dichlorcmethane and methanol. 0.12 g of
N-(8=~{4-chloro-N-[(3R)-1,2,3,4-tetrahydroisoquinclin=-3~-
ylmethyl]—D—phenylalanyl}—8—azabicyclo[3.2.l]bct—3—yl)—
N-cyclohexyl-N',N'-diethylurea is obtained.

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

0.12 g of N-(8-{4-chloroc~N-[(3R)-1,2,3,4-
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3, 4-di hydr oi soqui nol i ne-2(1H) - carboxyl ate i s obt ai ned.
6.6: N(8-{4-chloro-N[(3R)-1,2,3,4-tetra- 5

hydr oi soqui nol i n- 3-yl met hyl ] - D- phenyl al anyl } - 8- aza-

bi cycl o[ 3. 2. 1]

oct-3-yl)-Ncycl ohexyl-N , N -diethylurea 0.29 g of

tex t - 3- 1R)-i -
cﬁ o%@%%%%é?%-(é%&cl Z)hexy(/ (di et hyl aPr%Tn/o P%:zaor%So/n%/ J]856

am no} - 8- azabi cycl o 3. 2. 1] oct - 8-yl ) - 2- oxoet hyl | am no} ‘
1Q- el iydi ) 0 Bs dgehl My O 94 Soguhah De- 3L dhbkn ¢ a8 DOXYL pte- |
i's plrg%ed inA?l.l m of Zﬂl hydr%cﬁl orllgc agi d iny d ‘
i oxaney c1d he. T encddoh3 vRl) Jir+ ¢ gcSbheked-at , Ahbi ent

tenperature for 1 h. After hydrolysis with a 1N

atjuedugl wosh uhs diyskokveld sol dtmbnef edichttronetlsane and

carried out with 15 dichl oromethane until the aqueous

ghabanl ot ohipllerdgch Hepl @t 2elid Diyi igovvee MySeddedd

concentration to dryness are carried out. The crude

It & etV 3RO eht bt ogtaphetiden 57| fekegerp &1 udionhyl

being carried out with a 98/2 mxture o

f
G T or st it shE et HdPIT 07 h (Aofthpl ether and
MAS B A N IBRrda 2 3 ArieLralydl ol spaps ngl [ p-3
I hyJ 1 - I | 4-8- bi - 37
Ay SoaEN. N i T aa Fealidr A aglagribls-

-didsohlargs sy PP s - 3yl -
o Sogur nol s Ty T O prer A by b sl

b-C3ed 10 2 11 C iy 3= e Ny yed 0 todhidb gl et hyl urea
hydrochl ori'de 0.12 g of (8-{4-chloro-N-[(3R)-1,2,3,4

W 2006/021657 62 PCT/ FR2005/ 001856
t et rahydr oi soqui nol i n-3-yl nmet hyl ] - D- phenyl al anyl } - 8-
azabi cycl o212 iHopatcidty |3 -1 @] aeklyl= N34\ -[a] 20 =
-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~yl}-N-
eyclohexyl-N' ,N'-diethylurea (compound No. 23)

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

0.24 g of N-[8-{4-chloro-D-phenylalanyl)-8~-
arzabicyclo[3.2.1]oct-3-yl]=N-cyclohexyl-N', N'-diethyl-
urea, cbtained in step 1.5, is dissolved in 3 ml of
dichloromethane under N; in the presence of 0.05 ml of
2-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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diethylurea is dissolved in 5 nml of dichloronethane
and 0.4 m of 4N hydrochloric acid in dioxane is
added. 5 After evaporation, the residue is taken up in
di ethyl ether, rinsing is carried out with diethyl
ether and the precipitate obtained is filter-dried.

Qid 2@ 8F 021657 PCT/FR2005/00185
N-(8 {4- é%oro N[(3R) -1, 2,3, 6Afaltetrahydrcﬁ s/oquzl no/in-3 6

yI met hyl ] - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl)
Ifb £y dootrerpd i, Nirdingtdyddd ea hydnaeh] ardde i s

obtai ned. Melting point = 182C, MtH+ = 634, [a] D20 =
-1h Z¢ auin 0. 86Fe g/ 00 rd £ 1 VSO d kExsinphe Jf the resin
N-{8-[4-chloro-N-(pyridin-2-yl 15

et thy | Y e D pinedyd Ghomy | @ -rezabinyl) ofl8e 2edpected-yl }- N

- cyclohexyl -N, N -di ethylurea (conpound No. 23) 7.1:
N-qr&qund @rn@el\@aﬁmuw re@dingret BAF )s@lution of aqueous
phenyl al anyl ] - 8 azabi cycl o[ 3. 2. 1] oct-3-yl }-N-cycl o-
haéTiEVI‘mP@ N TR Efm]df ezgneg)tl”zap ofs evaporatéd off, to

N LE: (- eh] or oD pheny %ﬂ%%w- RSN RIS

3‘5 i ow?n%'[ﬁ%ef “?q e i b bt o 005 i of

boxal and of 0.22 g of sodium 25
t?c | acdelféo)g}%g?o%dr#jldéIWhe reaction medi um i s stirred

at anbi ent 1 — _D—
dryness and—I ?Jﬁﬁgﬂynr% a{lrﬁlfwng%%%ﬁan %IEDD
2006\0Zh6MA, 163- PGH 132005/ P01.856] | Jdovex( J)}Myéf& n,

the m xture is stirred for 1 h 30 mn. A%Eter
fHdxtylat i grvantl anas v ofh e dresi i de

0.054 g of is placed in 2 ml of isopropancl
and 0.06 ml of 2N hydrochleric acid in diethyl ether is
added. After 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-yimethyl)-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 = Ry = H and

R3; represents a chlorine atom located in the para-




wi th tetrahydrofuran and net hanol, the expected
conpound is released by adding a I N sol ution of
aqueous 5 ammoni a in nethanol. The methanol is
evaporated off, to give 0.054 g of
N-{8-[4-chloro-N-(pyridin-2-ylnmethyl) -

8- azabi cycl o[ 34 2. 1] oct -
&6/@:@0 :deé;s(?r#?ﬂ?é’} Ririerad ureaé”zz 2.1 3H rdboos/001856
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-
hﬁ%yitfbnﬁbnd%@éhﬁhéﬁ§ﬁ hydgoedl Qride 0054 Qt@échéd In
placed in 2 of isopropanol and 0.06 nl of 2N
i octdored © aC|d in diethyl ether is added. After
evaporation, the residue is taken up in 15 di et hyl
et her, rinstnonishearsaed” oodluwnhh VHElfiyrepetbentand
the precipitate obtained is filter-dried. 0.045 g of
Nqr&dund i orohd- {pymi df na 2hydinechybride,
phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl }- N-cycl o-
hexyl - N, N = di¥@'hyF e eas iy ef ot ore delne pHiaAF nTé%IaSUQQd
Mel ting p0|nt = 119C, MtH = 580. The tabl e that
10 oS iFPURIY M es the chemical structures and the

physical properties of sone exanples of conmpound
hocording (o FheTRVEn TOR eI 00! BroRRG" ERRDBurte oY !

0 respondlng to 25 conpounds of formula
(%%J“Qé?w&,g%(ﬁﬁ < = RS = Hand R3 represents a
chl ori ne aton1|ocated in the para WO 2006/ 021657 64
PCT/ FR2005/ 001856 position on the phenyl ring to

which it is attached. In this table: - in the "salt"
colum, "HCl" represents a



conmpound in the formof a hydrochl ori de,
for the

represents the nelting point neasured

compound, - Me and Et represent,
and et hyl groups.

Table OH HN-~ NR4 (la)
%%d 4 cycl ohexyl

H 2 cyc
-CONEt)2 E--C ( )--NH2 HC

NLexy

~CON(Et)2 \-

M&EL1HS5 6 cycl ohexyl

-G N(Et) 2 ~(d¢
-CO-N(Et)2 N HC 162 3 cyc
208 4 cycl ohexyl
-CO Ha >210 N 5 cycl ohexyl -CO N(Et)2
-CONEt)2 HHCO 171 7

respectively,
WD 2006/ 021657 65 ?CT/ FR2005/ 001856
R~ NN R C No. R R

" Mp"

net hyl

oAk 856

ohexyl

cyclohexyl -CO N(Et)2 HN BCl 166 8 cycl ohexyl
-CO-N(Et)2 HC >200 9 cyglo CON(Et)Z /3 N
HCI 192 10 cyclph \)Fg -NH HCl 159
[ 6 (la)
CI
No. Ry R2 R, Salt | Mp (°C)
1 | cyclohexyl | -CO-N(E), ~—<:/\NH HCl | >210
N
2 cyclohexyl | -CO-N(Et), __<:) HCI 162
3 | cyclohexyl | -CO-N(EY), <——O-NH2 HCI 208
4 cyclohexyl | -CO-N(Et), ——Co HCI >210
N
5 | cyclohexyl | -CO-N(Et); ﬁ/ HCl 155
NH
8 | cyclohexyl | -CO-N(Et), \/Q HCl 171
HN
7 | cyclohexyl | -CO-N(Et), ‘\/O HCI 166
S
8 cyclohexyl | -CO-N(Ef); HCI >200
g cyciohexyl | -CO-N(Et), % HCI 192
N
NH
10 | cyclohexyl | -CO-N(Et), —Q HCI 159
HN .'I\OH
11 | cyclohexyl | -CO-N(Et). HC >200
HN -1“OH
12 | cyclohexyl | -CO-N(Et); o CF;CO,H 90




OH 11 cycl ohexyl

cycl oh

exyl

~CO-N(Et)2 HN HCO >200
-CO-N(Et)2 HN CF3CO2H 90 WD 2006/ 021657 66

PCT/ FR2005/ 001856 No. R, R2 R4 Salt MC OH 13
- CO- N(Et) 2

cycl oh

exyl

-CO- N(Et)2 HN HC
--CN--O HCl 152 N 15 cycl ohexyl

562 2dds £yl ghexyl

14 cycl ohexyl

,,~ OH 12

“CONEt)2 y \ HC
-CO N(Et) Z541C1 220 Bdt AR2005/001856

cycl ohexyl -CO N(Et)2 off HCl 176 18 cycl ohexy
-CONEt)2 e,~,,,NH2 HCI 105 19 cycl ohexyl -CO N(Et)2
NG HCT 2Ry 20 Cyqgonexyl -CO NI Z - N~L rgé;t T3PMp (°C)
Ve—21ITyctohexyt LL»N(E T2 HCI =200 oHVE
cygd oh ﬁgP. N|{HCl 1 cyclo x
- O?)# if?i‘(’bh H@:é-kg%ts_l >4 cyQ yl - CO E%1 5 HCI
2060 25 Cy’Cl U||c1\_y| \|\ )z HiNe7 :" 26 L,yL,I ohe y:
- N ohexyl -CO/N(Ef)2 N 17055
Zg%:yq ch%ﬁlghgwl %ﬁfz\@@% I—%I_@ The_¢onmpounds
aCCOr (.I Mg to—the ] nvent I DT
N
15 | cyciohexyl | -CO-N(Et); /C b HCI 162
NH
16 | cyclohexyl | -CO-N(Et), HCI 220
17 | cyclohexyl | -CO-N(Et); —~<:>—©—OH HCI 176
18 | cyclohexyl | -CO-N(Et); ~~NH, HCl 105
19 | cyclohexyl | -CO-N(Et); w, ~NH, HCI 215
% —~OH
20 | cyclohexyl | -CO-N(Et), 'IAC\N/ HCI 132
21 cyclohexyl | -CO-N(Et); \h[/;\F HCI >200
HN
22 | cyclohexyl | -CO-N(Et); : HCI 182
=
23 | cyclohexyl | -CO-N(Et); | HCl 119
N
O™\
24 | cyciohexyl | -CO-N(Et) o HCI >200
25 | cyclohexyl | -CO-N(Et), AN HCI
e
26 | cyclohexyl | -CO-N(EY), \*ﬂj HCl
27 | cyclohexyl | -CO-N(Et), ‘—C NH HCI 170
e,
28 | cyclohexyl | -CO-N(EH), b HCl 158
The compounds according tc¢ the invention
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WD 2006/ 021657 67 PCT/ FR2005/ 001856 were the subject
of pharnmacol ogi cal assays to determne their

nmel anocortin receptor agonist effect, in particular
their MC3 and/or M4 receptor agonist effect. 5

Eval uation of the affinity of the conpounds of

fmmd@e)(dmmordl ng to the gnvention wdry HEESNBLA001856
and MCA receptors This affinity assay is

carr| ed out by neasuring the binding of [125] ] -
[Nl e4-D-Phe'] -a-MSH to 10 cell nenbranes. The
diefd adesrenibpdctt S pladhtodcgbhigi ¢S]l auseslyd ocd déetéfiyine
inhibitors of the specific binding to reconbinant
el sgino oo td o cedept orsceForr tadenbst ayf favtbrames
prepared from CHO K1 cells expressing the human M4
meseptorlat Highr M3 dardley NEurosesredy agonist
menbranes, that were purchased (Perkin Elnmer Life

, Receptor Biology), of HEK-293 cells

expressin receptors sed K1 cell s
tr gnsf ect g(F‘O'\ér[itg"}Ptt rﬂfjt:élt}feec%%#{ﬂl'@én%% Qs

a eeded oDI\/EM trlent Mx F12 Ocult
A R ol RS OO o g o Wit Tespece

(B My tgﬂg@a :.Je@e"}g@é%’” pyruvate, 1% L-glutanmne, 1%

non-essent | am no "acl 0.4 ng/ M geneticin (G418)

and 0.5% Pengtd eps legg&gg $ belngpravi ded b

G bco/ BR1, except t e ca um At 80% confluency,
%‘b"_eatshl.@c:&ﬁj ltsheang rgirapest of 5 and i he! gelphePelbelisHars

frozen at” -80C. A tube of cells (approximately 70 x
124 iceddn)ranes. The displacement of this radioligand is
used to identify inhibitors of the specific binding to
recombinant melanocortin receptors.

For this assay, membranes prepared from
CHO-K1 cells expressing the human MC4 receptcocr at high
density (Eurcoscreen) or membranes, that were purchased
(Perkin Elmer Life Sciences, Receptor Biolcgy), cof
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 cff and the cell pellets are

frozen at -80°C.

A tube of cells (approximately 70 x 10¢ cells)




10

15

20

25

WD 2006/ 021657 68 PCT/ FR2005/ 001856 is thawed on ice
and resuspended in 10 m of binding buffer [25 mM
HEPES, pH 7.0, 1 nM MyCl2, 1.5 nmM CaCl2, 100 nM Nadl,
1 nmM 1, 10- phenanthroline and 1 tablet of ConpleteTR
(protease inhibitor fromRoche) in 50 M of 5 buffer]

n for 20 seco . The su ' '
ﬁ?&%ﬁéﬁéﬁg?¢%? 20 mn at 19&%%0 rpn1atL§%;%ﬁ%905;%01856

supernatant is discarded and the pellet is resuspended
in 5 mM of binding buffer. The anpbunt of proteins

preEsawdd 4ihei SR E +Ss1a55aYesH ush noo an Bradfrtlding
test, 10 and the concentration is adjusted to 3 pg/25
pufher diduthorHEFESD] nsH o, buff e HJ@B), 11.-5 N ekCl,,
D-Phe7] -a-MSH is diluted in binding buffer + 0.2%
BSA rBPATAERAS] rdvhkeal Gesheeggtiuteime and 1 tablet of
pol yvi nyl t ol uene, Amersham Pharmaci a Bi otech) are
Hydratesee ™ n (phetbeadi hghbuifer #£roB BogheBSAnafl mieof
then m xed with the cell honbgenate so as to obtain 3
P fofe e | U s igrdbtaei sl MHP R 5P Hf Of S perieds - | RS 0SpreThecn
products to be tested (diluted in 10% DVMSO,,in an
Aot ot PR BT & Cohdertt atd otf OFFRD 2t s tHRe
final caoncentration, a I stributed into, a 20

d
AR e G631 5hi 198 J1BE 9 AN NG Fepspended
Rol - Bi ndj face). T i £
Bt T 1 o R e s W Brettats
A TS WY LGN (AU S it &,

-t rrRUtd Qe O] A S Jrenty %@ﬁ&@éﬂ%@@ﬂfﬂﬁi@%l (59
pl/well) is followed by distribution of the solution
ofi k2% -i[rNIkeih g iPrdPhed] Feae MSHIZ® A0- piYatgl ID-Phe’] ~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 ug of cell proteins and 250 pg of beads
in 50 nl. The products to be tested (diluted in 10%
DMSO), in an amount of 10 pl at a cconcentration of 10
times the final concentration, are distributed into a
clear-bottcmed %6-well white plate (CORNING 3604
Peclystyrene Non-Binding Surface)}. The nonspecific
binding is defined by NDP-aMSH 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 ul/well) is followed by distribution of the

solution of ['*°I]-[Nle!, D-Phe’}-0-MSH, 40 pl/well
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concentration of 100 pM, for a final volunme of 100
pl/well. After incubation at anbient tenperature for
6 h, counting is carried out in a Mcrobeta TriLux
scintillation counter. The 1C50 value for the

l&y B epr responds to they concentr aigrorrbinals /001856
di spl aces the specific binding of the radioligand by

50% It is thus determ ned that the compounds
according to the invention exhibit affinity for M3
arfd/rerl Mehdeacepinren dheioo 11060, vidtes fiddl respecd of
to 10 MC3 and M4 receptors are less than 10 jM and
flox0 noistwe ldf. tArEmRbetnveers tll oM @indarib pdnt Asergperature
exanpl e, conmpound No. 3 of the table exhibits an I C50
o280 mMMagurit iresipectanl atheoWCALY ex dpt @robeta TrilLux
Eval uation of the agonist activity of the 15

toorF Gt {4 )T cHrdi HgLlue £RE FRGerPTBAUNCS

B TSR G R (IR et ierf S o e

tivity and th ist.. activity. For, this, th
P n TR LY 1 Ao d1 e Do hat e (cAVP)
d Gt i vatd . h
generated by acliMafd Od(]etoédﬂ]-%ld\%a[é QOGP OO0, D t he

MC4 receptor i's assayed. , expressing the

hyan Mty (LGN Om AN & JPASHALS densi ity for MC3
(Euroscreen), are seeded into DVEM Nutrient Mx F12

Gwd /e MrediwndEheo/ BRY: 25 @Qnial nE8gw10f0 pésheetato

calf serum 0.5% sodium pyruvate, 1% L-glutam ne, 1%
MO3- esseMidalreyigtimacidls 16200 gl Iy gnomenid Bantbst
0. 5% PenStrep, these products

of them between 1 nM and 1 pM. 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 adenocsine
monophosphate (cAMP) generated by activation of the MC3
receptor or of the MC4 receptor is assayéd.

CHCO-K1 cells, expressing the human MC4
receptor at a moderate density (Euroscreen), are seeded
intc DMEM/Nutrient Mix F12 culture medium (Gibco/BR1)
containing 10% cf foetal calf serum, 0.5% sodium

pyruvate, 1% L-glutamine, 1% non-essential aminc acids,

200 mg/1l hygromycin B and 0.5% PenStrep, these products
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WO 2006/ 021657 70 PCT/ FR2005/ 001856 bei ng provi ded by
G bco/ BR1, except the calf serum (Biowhittaker) and
hygronycin B (Sigma). CHO(dhfr-) cells expressing the
human MC3 receptor are seeded into MEM Eagle culture
medium 5 (Sigma) containing 10% of dialysed calf

sy wnode2Legt utam ne, 1% sogh um pyr uvalces /20 diH A0 g5
m  L-proline, 0.3 nmg/m GCeneticin and 0.5% PenStrep,

these products being provided by G bco/ BRI, except
for the dialysed calf serum (Canbrex) and the

eepirrad | prsoM0E4Si gyre) i bdhEBRRDpoxeist t thbect et edrum
(diluted in 10% DMSO), in an anount of 10 pl at a

c@iommtitatdloer ofarld hygrnesydte Bi hdlgre@ncentrati on,
are added to the plates of cells (final volunme = 100
pl/wel ). Aherdificubatebhs 1Sxpresdimputhg 3naQrasRiC3
@02), the anmount of cAMP is assayed wusing Tropix kits
(PR R)2 e AW 10T HEM Sl ¢ Fu st yor uRRRt @t i on.

LA i A RS 168
cemeirie L5 (e SIS0 gus by 25 M o
compunds, o (6N 400G GO S el s
Y AP, 5 Iy ds8t ddWS, et g1 nedr ¢ r@icéeﬂ‘@wcfso_r the

conmpounds 25 according to the invention ar
N 16Fs MA-o 16 e 10fm @%FMBﬁ%é% aevehavie F50: val ues

Wth respect to MC3 an M4 receptors of less than 10
pMigang for nost of them

The compounds to be tested (diluted in 10%
DMSO), in an amount cof 10 pl at a concentration of 10
times the final concentration, are added to the plates
cf cells (final velume = 100 pl/well). After incubation
for 1 hour (37°C, 5% CO0;), the amount of cAMP is assayed
using Tropix kits (Appelera) according to the
supplier’s documentaticon. The intrinsic activity of the
compounds 1s calculated by comparing the stimulation of
CAMP by these compounds to the stimulation induced by
30 nM of NDPuMSH (maximum of 100%). The ECg; value for
the compounds corresponds to the concentration which
produces 50% of the maximum stimulation cbtained with
this compound.

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

MC4 receptors of less than 10 pM, and for most of them
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WD 2006/ 021657 71 PCT/ FR2005/ 001856 of between 1 nM
and 1 pM As exanples, conpound No. 3 of the table
has an EC50 of 330 nMwith respect to the MC3
receptor, and of 28 nMw th respect to the M4
receptor. 5 As the conpounds according to the

iy es 6 @b 2 B&dH bi t mel anocor tin recept opAEYYHSI05 /001856

activity, they can therefore be used in the
manuf act ure of medi canents. Thus, according to another
of its aspects, a subject of the invention is

needli setmadrs Whilchardd Tompr i 3 ex@onposindkcafipdondntdia. 3
(I'), or an addition salt of the latter with a
pharthes eldb cal hys aacepiabbé a3DdnM witkl sespehydiat &he
or a solvate of the conmpound of fornula (1). These
e ceameansof i mhd hef r2isel ivii s tdnpepeutd che 4

pat hol ogi es in which nmelanocortin receptors, in
FRIGRMAr MC3 and/ or MC4 receptors, are involved:

this involves in particular the treatnment and, ,
prevention %t ObesTIIR Y Ebet €O HNN S eluiath® 1nvention

dysfyncti t hat ffect both h
SPHELT Yo 0 AT UToL T GFe SRt TUHSCL ot o beabest A%k

as. wocardial dfargdian gl yperiension oand also in

amat ory Uses or in at ment of al coho

ndency s Acggrdi ng. £ 0. anos hey oﬂﬁ@ra§P§§%§'a§§E%ts,

25 pll' esent 1 nvention relates to pharnmaceutl
GOMRESIddoNst G SIHdYh 1 A5 B8tk Rrhd¥ed Pledni dn
conpound according to the invention. These

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 cof
formula (I).

These medicaments find their use in
therapeutics, in pathologies in which melanocortin
receptors, in particular MC3 and/or MC4 receptors, are
inveolved: this involves in particular the treatment and
prevention of obesity, 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-inflammateory 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 inventicn. These
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WD 2006/ 021657 72 PCT/ FR2005/ 001856 phar maceuti ca

conpositions contain an effective dose of at |east
one conpound according to the invention, or a
pharmaceutically acceptable salt, or a hydrate or a
solvate of said conpound, and al so at |east one 5

Z?{?@ s cad4y accept abl e excipient. %@zd/ma@/wl%%
alr e

chosen, according to the pharmaceutical form and
the nethod of adm nistration desired, fromthe usua
exci pients that are known to those skilled in the
AHarmrddedut 1del phaigmeetd deal coorgpnsi dn onsfeitihe dose
present invention for oral, sublingual, subcutaneous,
gl reamissad targne niomaveurodisz cdapirad , td octad ,invention, or
intratracheal, intranasal, transdermal or rectal
admhdmtaeitomalhe actdvmipre nedpt ¢ @f 4 oryddacg 19r 15
above, or its possible salt, solvate or_ hydrate, can
5o L e s tseried Gamrennd adidi 3t3atdbnldatnong a
m xture wth conventional_ pharnaceutical excipients,
B R AR LGd ¥ R IRRRIEDE IR RS R he prophyIaX|s or
t he treatnentcff t he condltlons or of the di £a5€

above. 20 it MBI RIFE S hi RIHT orP TS %%@?.%%e
orhaalr faocre h?orrﬁ br!.c?ttshe f%hc?ci J)?r r?ﬁlu‘:’gﬂf]atlon

apsules, ers gran Lul'es ahd ‘sral I'oNns

SHAPensy orgsf &P%lfﬁlenﬂé‘t&?é{ a%beaﬂlznown to
intraocul ar” or |ntranasal ni stration forms

5 d adnmnistnatdn by i nhal ation, topical,
t ransder nal subcutaneous |ntranuscular or

i ntravenousrn agme rprsetfrﬁdartafﬁlnsconﬁlﬁﬁéﬂlons of the
adm ni stration forns, and
present invention for oral, subklingual, subcutaneous,
intramuscular, intravenous, topical, loceal,
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 conventional pharmaceutical excipients, to animals
and tco human beings for the prophylaxis or the
treatment cf the conditions or of the diseases above.
Suitable unit administration forms comprise
oral forms such as tablets, soft or hard gelatin
capsules, powders, granules and oral solutions or
suspensions, sublingual, buccal, intratracheal,
intraocular or intranasal administration forms, forms
for administration by inhalation, topical, transdermal,

subcutanecus, intramuscular or intravenous

administration forms, rectal administration forms, and
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WD 2006/ 021657 73 PCT/ FR2005/ 001856 i npl ants. For
topi cal application, the conpounds according to the
i nvention can be used in creans, gels, ointnents or
lotions. A preferred adm nistration formis oral 5
adm ni stration. By way of exanple, a unit
ag pysErepienyform of a comppund accorghmorRdd001856
invention in the formof a tablet can conprise the
foll owi ng constituents: Conpound according to the
invention 50.0 ng 10 Mannitol 223.75 ng Sodi um
cimsTatiasel Foset Gp Ocal afpol hest Aseh ibe Ocomgpounds
Hydr oxypr opyl net hyl cel | ul ose 2.25 ng Magnesi um
sAcarai eng. o nghd SiTheneiomyche specitiicicasesamberegels,
hi gher or | ower dosages are appropriate; such dosages
dolpiorentdepar t Le¥bpns he context of the invention.
According to the usual practice, the dosage
appropr|ateAf%¥e%%Eﬁedp%@mé%%s?EaHé@%rﬁ?ﬁ%dl%yo¥ﬁ%
af_H#lclan according to the 20 nethod of

THMEITERTH - and the wei ght and response of said

d f i
Dresent | nvaRtTBh 3 S5 PO A bst t B A reehod SF ST TERE R
tga%%%%cfsaégg%%ﬂ&dt H‘?éﬁ@l&?npﬁ'ig‘ﬁé Jt‘.‘gfm of

i on a’ pa |eH$ an effective dose

o Bap COPOMN A QECOT LU Nghd Ord NEoi [WENEL OB, : PheQRS: Of
its pharnmaceutically acceptable salts or hydrates or

Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Scdium 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 dcsage 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 alsc relates to a method of treating
the pathologies indicated above, which comprises the
administration, to a patient, cf an effective dose of a

compeund according to the invention, or one of its

pharmaceutically acceptable salts or hydrates or




ii WD 2006/ 021657 74 PCT/ FR2005/ 001856 sol vates. WD
2006/ 021657 75 PCT/ FR2005/001856 CLAIMS 1. Conpound
corresponding to formula (1): OR5 Ra NNR4 H (I)

R~ Ra, R2Rs inwhich: 5 R and Ra', which may be
identical to or different fromone another, represent
HdVEoger piom | or an alkylypr cycl oaldel/ sraup/ ddese
represents a hydrogen atom or an al kyl, cycloa kyl,
het er ocycl oal kyl or aryl group, 10 R2 represents a
group of formula - (CH2) x- (CO y-Y or - (CO y-
(LHYates, in which: -x =0, 1, 2, 3 or 4, y =0 or
1, Y represents a hydrogen atom or a hydroxyl, 15
al kyl, cycloal kyl, al koxy, aryl, heteroaryl or
-NR11R12 group, Y being different froma hydrogen
atom when x=y= 0, . Rl11l and R12 which may be
identical to or different fromone another, represent
a hydrogen atom
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20 or an al kyl, cycloal kyl, al koxy or -NR13R14 group,
or else R11 and R12 form together with the nitrogen
atomto which they are attached, a nono- or bicyclic
structure containing from4 to 10 ring nenbers and
optionally WO 2006/ 021657 76 PCT/ FR2005/ 001856
Wﬁ@@éﬁ@z@sw 3 additional fhetero atongcendaiodl/¢®1856
et hyl enic or acetylenic unsaturations, this ring
belng optionally substituted in any of t he posi tions
with 1 to 3 groups chosen from hal ogen atons, and 5
hydr oxyl , al kyl, cycl oal ky¢L&IMS al koxy groups, R13
and R14, whi.ch may be identical to or different from
one anot herl. reptespomind bydregeonaiom toofcamuabkyl) :
cycl oal kyl or al koxy groyp, Ok el se R13 and R14 form
together with a nltrogen .ton1%o which they 10 are

attached, a non&,
whi ch
rTBqsocated in

above, R3 repre
identical to or dif S e anot her

any positiongetNheiring to they are attached
15 and chosen frdn1héiogen at ofz7 and al kyl ,

cycloal kyl, -ORR,-NRR , -CORSRR , -NR-CO R,
-NR-CC>NRR , -NR-COOR , -NO2, -CN and - COOR groups,
RS, represents a hydrogen atomor an alkyl, R4 is
chosen from 20 (1) a group of formula (a), (b) or (c)
optional | y Buhksid R4t edvind ¢ rasmy dxe fdenpicklatoackyM

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) 4= (CO) y=-Y or -(CO)y—(CH2)x-¥, in which:

0, 1, 2, 3 or 4,

. X

ey = 0 or 1,

» ¥ represents a hydrogen atom, or a hydroxyl,
alkyl, cycloalkyl, alkoxy, aryl, heteroaryl or -NRjiRi2
group, Y being different from a hydrogen atom when
=y =0,

« R;; and Ry which may be identical to or
different from one another, represent a hydrogen atom,
¢r an alkyl, cycleoalkyl, alkoxy or -NRizRis group, or
else Ry; and Ry; form, together with the nitrogen atom to
which they are attached, a mono- or bicyclic structure

containing from 4 to 10 ring members and opticnally
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(a) (b) (e) in which each of the rings of fornulae
(a), (b) and (c) nmay be substituted, in any
positions, with W 2006/ 021657 77 PCT/ FR2005/ 001856 1
to 4 groups R7, which may be identical to or different
fromone another, and in which: a =0, 1, 2 or 3,

%012?@?19[52?6575 m=0, 1or 7 X repre%‘gﬁ‘/%%bc%)’@@fase

or su ur atom or a ring nenber -C (

" -N (R10) -, R6 is chosen from a hydrogen atom a

hal ogen atom 10 a group - (CH2) x-ORg, - (CH2)

X & s ing (CHY X-adRBRBsna G2 e rEQNRBRI208/0r 1 to
-(CH2),-NRB-COR9, in which x =0, 1, 2, 3 or 4, an

a%Ky&hyr@mi@abkyéceﬁyﬁémfmy@mgatkyétlo@ﬁylthls ring
heteroaryl, al kylaryl, alkyl heteroaryl, 15 -CO al kyl,
-gS oy obwiad doyd 1 Ly Culbet Brottyd | oal &y, of - O apybitions
-CO heteroaryl, -CO al kylaryl, -CO alkyl heteroaryl,
OGSl kyto 3 GEeyrs odlhkgen Lras-heleyoreyetoas kyknd
-CS-aryl, -CS-heteroaryl, -CS-alkylaryl,
TOSIEARA het ol vy el sl INRB RN @ ra lhexy CEJJ(@*NP-&r - NRBR9
group, a fused or nonfused cycl oal ky]
heterocycldaﬁwyﬁngrgﬂﬁ PHE%F%d“?% Q%el%?RF%F%%SF?l%ﬁ
he r for o which it |s ttache dt
DAATS =G 9 ey bl WA G op @ Ty @688 Leon,

or an alkyl, cycloalkyl or alkoxy greoup, or else R;3 and
Ris form, together with a nitrogen atom to which they
are attached, a mcno- or bicyclic structure as defined
above,

Ry represents 1 to 3 groups, which may be
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,
-OR, -NRR’, ~CO-NRR’, -NR-CO-R’, -NR-CO-NRR’,
-NR-COOR’, -NO,, -CN and -COOR groups,

Rs represents a hydrogen atom or an alkyl,

R, is chosen from:

(1) a group ¢of fcrmula (a), (b) or {(c)
optionally substituted with an oxo group:

A X

\\byfiz:é)p 2 -
a ).
(@) (b) (©)

in which each of the rings of formulae (a),

(b) and (c} may be substituted, in any positions, with
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25 fused with an aryl or heteroaryl group, R7 is
chosen from hydrogen and hal ogen atons, and al kyl,
cycl oal kyl, aryl, heteroaryl, alkylaryl, WO

2006/ 021657 78 PCT/ FR2005/ 001856 al kyl heteroaryl,
-OR -0-aryl, -Oheteroaryl, -0-alkyl- aryl,

ryl, -NRR NRR , -N 2 18
-NR- d<(yé%\l)‘%fé R—Cw'\’ NOZCp,CN and %@Eg%oouops)s/oo >6

and R9 are chosen, mdependently of one 5 anot her,
froma hydrogen atom and al kyl, cycl oal kyl,

hettes oLyt Qab Ky, amylsh &gﬁwrﬂden@d@m atylor alieflerent
het eroaryl, -CO al kyl, -COcycloal kyl, -CO hetero-

cﬂmﬁnoaiﬂgllanomw yahnd -GO-hetek paryl, - CO al kyl aryl,

- CO al kyl heteroaryl, -S02-al kyl, - 302- cycl oal kyl, 10
-SM2- heteramyelbalkyls ¢ SRraryl, -S02-heteroaryl,

- S02- al kyl aryl, -SQ2-al kyl heteroaryl, -C(=NH)-NRR ,
-COO? -COMRR 0/ -IGS-ANRR and - (CH2) X- OR groups, where
X 0, 1, 2, 3 or 4; or_else R8 and R9 together forma
cycl oal kyI m 5 Or b Hetlr ocycl oal kyl; R10 is chosen

() S ee(nﬁa—lﬁ‘tz’sosmxama e ?%%féiléﬁsﬂ%g,o; -
CH2)  x- NR8- cgqg i ch = 20,
j ré; ey 39&7 al Ré(}%r( (raoclycr:ll oal Eyl Xgr oup

fused Wi th, an aryl oary group, an al kyl,
cycl oal kyl , Ik *het er%)L'lcycF“ola%l('ar %{ ar yl, heteroaryl,

a|ky|ary|a.aékH$@§$§éRa£¥5m, a halogen atom,

« a group - {(CHz)x-ORg, -(CHz)x-COORg, - (CHz)x-
NRgRg, =~ (CH;)x-CC-NRgRy or ~-(CHz)x~NRg-CORg, in which
x =20, 1, 2, 3 or 4,

-« an alkyl, cycloalkyl, heterocycloalkyl,
arvl, hetercaryl, alkylaryl, alkylheterocaryl,
-CO-alkyl, -CO-cycloalkyl, ~CC-heterocyclealkyl,
-CO-aryl, -CO-hetercaryl, -CO=-alkylaryl,
-CO-alkylhetercaryl, -CS-alkyl, =-CS-cyclcalkyl,
-C5-heterocycleoalkyl, -CS~aryl, -CS-heteroaryl,
-CS-alkylaryl, -CS-alkylheterocaryl, -CS-NRgRg or
~C(=NH} -NRgRy group,

» a fused or nonfused cyclcalkyl or
heterocycloalkyl group located in the spiro position on
the ring of formula (a) to which it is attached,

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

R; is chosen from hydrogen and halogen atoms,

and alkyl, cycloalkyl, aryl, hetercaryl, alkylaryl,
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25 -CO al kyl, -CO cycl oal kyl, -CO heterocycl oal kyl,
-CO aryl, -CO heteroaryl, -CO al kyl aryl,

-CO al kyl heteroaryl, -CS-alkyl, -CS-cycloal kyl, WO
2006/ 021657 79 PCT/ FR2005/ 001856

- CS-heterocycl oal kyl, -CS-aryl, -CS-heteroaryl,

e Ay} @ ybs7 - CS-al kyl heterparyl, - CS-NRBR%,005/001856
- C(=NH) - NRBRO, -S02-al kyl, -S02-cycl oal kyl,

- S02- het erocycl oal kyl, -S02-aryl, -S02-heteroaryl, 5
-S02-al kyl aryl, -S02-al kyl heteroaryl or -S02-NRSR9

HOupLhete farfse RO, f-areryW thotherardd0gEN AWM k91 -
which it is attached and a carbon atom | ocated i n any
posyl, orD-efl khehetyeet daorsl y UEIRR e, ofCO-aNRRA 4 {85 +COUR’ ,
not adjacent to said nitrogen atom a bridge
CcOWpri&GiNRR " L0 NR-dH@ER 1.0 Nemnbélrs ark afiPOR groups,
represent, independently of one another, a_hydrogen
atom or arReafFR{ RscyEpoalR§en, hefepsefensavkyglt, one
%%yl, heteroaryl, al kylaryl or alkyl heteroary] groug,
e IAHOM & CHBEHIIGAT  HetTr YE | Daf %y |, CHr {721 B
eteroaryl. grQups bei ng tionally substituted with
SR Thove 1O o o4ty & ahExe-
- - O3 NR - NR-,CO- -NR-CONRR , -NG,, -CN and
L e A s A T g
f A 1oy Rl&o - GHENRLS s AN R0 g A1 i 1
AR r0) T ERre, ST TNDY LRig G L,
- THEX@ A arin WHEhAgnd Asg,epyesent kgl inear
or branched al kyl "group, R18 fepresents a hal ogen
AIUN-he@k rafycNE21 Ky dr oxph- o y phenyd, Heiir o9 ,

represents a

-S0;-alkylaryl, -SO;-alkylheterocaryl, -C(=NH)-NRR’,
-COOR, -CO-NRR’, =CS~NRR’" and - {CH;)4~-OR groups, where
x=20,1, 2, 3 or 4;

or else Rg and Ry together form a cyclcalkyl
or a heterccyclecalkyl;

Rip is chosen from:

» a hydrogen atom,

« a group -(CH;)y—-0ORg, -(CH;}x-CCORg,

- (CHz) x-NRgRg, - (CHz)x-CO-NRgRy, = (CHz)x-NRg-CORg 0OI
- (CHy)x-CORg, in which x =0, 1, 2, 3 or 4,

¢+ & cyclocalkyl or heterocycloalkyl group fused
with an aryl or heteroaryl group,

« an alkyl, cyclcalkyl, heterocyclealkyl,
aryl, heteroaryl, alkylaryl, alkylheteroaryl,
-CO-alkyl, -CO-cycloalkyl, -CO-heterccycloalkyl,
~-CO-aryl, -CO-heteroaryl, -CO-alkylarvyl,

-C0-alkylhetercaryl, -CS-alkyl, -CS-cycloalkyl,
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25 hydrogen atom or a hydroxyl, phenyl, benzyl or
heteroaryl group, and R23 represents a hydrogen atom
or a benzyl group, WD 2006/ 021657 80

PCT/ FR2005/ 001856 (3) a group of fornula (d): ~W VI
(d) optionally substituted, in any positions, wth 1

twn @5 QUPs1 £57 which may be jglentical tmOIFR®05/001856
different fromone another, as defi ned above, and in

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

and one of U, V or Wrepresents a nitrogen atom the
otd®rlse pammgy &l o lapt, WCeps egENt + DF-hetbybanglyri ng
menbers, or 10 (4) a -(CH2)r-heteroaryl group, where r
i<Seguaylaoyll, 2CHraBkylmetdecdoyin of Ca-BRS®,0r of an
addition salt wth an acid, and also in the formof a
iyt 2R HRaFhe, a~SSot bkBl, 155 - CHsaund lof fornul a

(1) according to Caiml, characterized in that_ Rl

repteSEHes OFY @ 1@l ey I~ 6By L n~ERe RoF BT 9R T ¥l base
or_of an addition salt tth _an acid, and_also_in the
Coih-ar ky Tagorat o SF -6t KL h9p e are Hieo T SBanyBtA 3PP
formula (1) according ta Caiml_or .Cai.m2

characteri Zed i hi Fﬁag“R%Orms Wlﬁ%fﬁ%ﬁnq#ﬁgd%%ﬂlﬁﬁﬁWmfo

I"s"chose
QeuRs i Q Fg‘étaélg‘é% I\B}c@@jcaf}g& NRLS: NRIORId 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, cycloalkyl,
heterocycloalkyl, aryl, heterocaryl, alkylaryl or
alkylhetercaryl group,

the alkyl, cycloalkyl, heterocycloalkyl, aryl
and heteroaryl groups being optionally substituted with
one or more groups chosen from the groups R, R’, -0OR,
-NRR’, -CO~NRR’, -NR~CO~R’, -NR-CO-NRR'’, -NOz, -CN and
-COOR, OCOR, CCR, OCONRR’, NRCOCR’,

(2) 2 group of formula -A-Rig, -A-CH=N-Rjs,
-A-N{Rz2p) “A’ -Ry9, ~A-CO-N(Rzp}—-A’'-Rig, —-A-CH(NH:z)-Rig oFr
~-A-N(Rzp) -CCC~A’, in which A and A’ represent a linear
or branched alkyl group, Ris represents a halcgen atom,
or an -NH,, hydroxyl or phenyl group, Rig represents a
hydrogen atom, c¢r a hydroxyl, phenyl, benzyl or
hetercaryl group, and Ry represents a hydrogen atom or

a benzyl group,
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-CO aryl, -CO heteroaryl, -CO (CH2)X-NRL6Rv. 25 -

(CH2) x-NR16R17, - (CH2) x-0OH, - (CH2) x-aryl, - (CH2)
x WD 2006/ 021657 81 PCT/ FR2005/ 001856 heteroaryl, -
(C}Q) X -CO R15 and - (C}Q) X--CO NR16R17, in which

. X 0, 1, 2, 3 or 4 and x' =1, 2, 3 or 4, . R15
rﬁ@rﬁ@@@y@zﬁgmdrogen atom oggan al kyl @C@MW)MM%
or al koxy group, and R16 and R17, which nmay be
identical to or different fromone another, represent
a hydrogen atom or an al kyl, cycl oal kyl or al koxy
group, or e(3e KRlgreud oRlTotwubr tapgether with the
nitrogen atomto which tie Q_are attached, a nono-
or bicyclic structure Vonta' ) fronwé to 10 ring
menbers and optlonally conp gl to é addi ti ona
hetero atons and/ V. B etNFyl enic or acetylenic
unsaturations, this Flng Being optionally substituted

R i e A o L

aw y1. cgu gréxﬁ‘%éhﬁ f%ﬁc‘ﬁ 1tk %eeﬂ{e&f:f@a{l a-%j'éfon

an’aci nd also in-the form a hydrate

Ocﬁleeﬁentc'offf&ﬁ Cond0a Aot COAPOLRd i 0F i FOEMbEvE] ) and in
according to any one of Clains 1 to 3, charact eri zed
vhif@tr R2s s@paesents, az gepup, - €0 AIRAGIRLY, tvher erR16
and R1l7 represent aIkyI or al koxy groups, in the form
oind dasecHruofvamr addiépoassats z 2biwnrdheanaaomd, thad
also in the formof a hydrate or of a

cthers among U, V and W representing methylene ring

members, or

(4) a - (CH;).~hetercaryl group, where r 1is
equal to 1, 2 or 3,

in the form cf a base or of an addition salt
with an acid, and also in the form of a hydrate or of a
sclvate.

2. Compound of formula (I) according to
Claim 1, characterized in that R; 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 cor of a
sclvate.
3. Compound of formula (I) according to Claim 1 or
Claim 2, characterized in that R; is chosen from the
following groups: -CO-Rjs, —CO-NRjgRi7, —CO-NRis-NRigR17,
-CC-aryl, —Comhgteroaryl, —-CO- (CH3) x—NR1gR17,

- {CHz) x~NR1gR17, —(CHz)x-0OH, -(CHz)yx-aryl, -(CHz)x—
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solvate. 5. Conmpound of fornmula (I) according to any
WD 2006/ 021657 82 PCT/ FR2005/ 001856 one of Cains 1
to 4, characterized in that R3 represents 1 to 3
groups, which may be identical to or different from
one anot her, chosen from hal ogen atons, in the form of

%@azsseoé’?%?i?é‘ﬂ addi tion saltg) 5 wth ap@eisho@¥l/001856
also in the formof a hydrate or of a solvate. 6.

Compound of formula (I) according to any one of
Clainms 1 to 5, characterized in that R4 is chosen

fiomerd&ril) 2(OROUP-Ob-RAr BubA -(&H3) 1 ~CB~BR1 6R;4( DiR)
below. ---~ JRNRo NRoe PR7) m (a-5) (a-6)
(\r23hi n which each of the rings of formulae (a-5),
(a-6) and (b-2) can be substituted, in any positions,

15 with 1 toxd=gfoups R7, 3wbirck emyl Bé Fdént Zcald & dr,
different fromone another, as defined in Claim1, and
in which a' B mepresgytss 80 tdrpgsth ReL, R aid Ryl
are as_defined in aim1l, (2) a group of fornula
R bEY L R OHENRLY, ITPP nh@r@ A, R18 and R19 are as

Sﬁfeir ge? Lnlﬁsgg%hgﬁs)wﬂ&r (r)n%py %fe fio enrH:liaca(ld_tlg 'or
different from one another, represent a hydrogen atom,
or an alkyl, cyclcalkyl or alkoxy group, or else R and
Ri7 form, together with the nitrogen atom to which they
are attached, a mono- or bicyclic structure centaining
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, cycleoalkyl and |
alkoxy groups,

in the form of a base cr of an addition salt
with an acid, and also in the form of a hydrate or of a
solvate.

4. Compound of formula (I) according to any
cne of Claims 1 to 3, characterized in that R;
represents a group -CO-NRi¢R17, where Ris and R
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.

5. Compound of formula (I) according to any
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HN (d-1) WD 2006/ 021657 83 PCT/ FR2005/ 001856 (4) a
group -(CH2)r-furyl or -(CH2)r-pyridinyl, wherer is
equal to 1, 2 or 3, in the formof a base or of an
addition salt wth an acid, and also in the formof a
hydrate or of a 5 solvate. 7. Conpound of formula (1)
%@’M%é%@*ﬂy one of Claigs 1 to 6, Eharaeiedd Zeshsse
represents a hydrogen atom in the form of
a base or of an addition salt 10 with an acid, and
also in the formof a hydrate or of a solvate. 8.
opaphdcDiihermta £))cneeacdengzé@ anythaneref
Claims 1 to 7, characterized in that Ra = Rat _ H, 15
i repheséorn bf ta Baseocops pf wanchddeyi ba sdehtiwkihtanor
acid, and also in the formof a hydrate or of a
sl e een®. f Mt hode f anophepar Fhgsancbrpouhdlegen atoms,
formula (1) according to any one of Claims 1 to 8, 20
charact eri z&d Fhetﬁ%fmaofe@u@ﬁﬁ@eoanPﬁaFFoﬁd@#taon salt

conpound of fornula ORS RNH N
w{%h an acid, and a£so in the form of gvgydrate or of a

sclvate.
6. Compound of formula (I) according tc any

one of Claims 1 to 5, characterized in that Rs is chosen

from:
(1) a group of formula {(a-5), (a-6) or (b-2)
below:
Re N—Rm
N-R,,
a' P R,

o
(a-3) (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 Rs, R; and Rip are
as definéd in Claim 1,

(2) a group of formula -A-R;s or -A-CH=N-Ris,
where A, Rig and Riy are as defined in Claim 1,

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

HN (d-1)
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Rl Ra, R3 is carried out in the presence of a WD
2006/ 021657 84 PCT/ FR2005/ 001856 derivative of the
group R4 of ketone type, Rl, R2, R3, R4, R5, Ra and
Ral being as defined in any one of Clains 1 to 8. 10.
Compounds of fornulae (I1V) and (V), in 5 which R1, R2,

Rat are as defgged in anyp r®05/001856
gﬁ%iggeﬁﬁga?gg? 4, 5, 7 and é?gand Pg reﬁ?gggnts a{
N H

protective group: OR5 ORe Ra NP9 RNH HNR
R~-NR,~-N R Ra" R Re. (IV) RB (V) R8 11.
Medi cament, (ghag agietpzedchn Hralryill orlQ @eIPL+SEsid@inyl,
compound of forrmula (1) according to any one of Cains
wterd, r of s adqagdi tdon, sal brok,this conpound with a
pharmaceutically acceptable acid, or else a hydrate

or a sol vatenofh¢ hEoxmmpbuadbate doraofil an( kjidit5oh2salt
Phar maceuti cal conposition, characterized in that it
coiph | sesaalconpodingl ¢ 1forhel fofm) ohceohdilngteocangt 2
one_of Clains 1 to 8, or a pharmaceutically

ekpiledli e salt, a hydrate or a

7. Compound cof formula (I) according to any
one of Claims 1 to 6, characterized in that Rs
represents a hydrogen atom,

in the form of a base or of an addition salt
with an acid, and alsc in the fcorm of a hydrate or of a
solvate.

8. Compound of formula (I) according to any
one of Claims 1 to 7, characterized in that R; = Ry =
H,

in the form of a base or of an addition salt
with an acid, and alsc in the form of a hydrate or of a
solvate.

9. Method for preparing a compound of
(L)

formula according to any one of Claims 1 to 8,

characterized in that a reductive amination of a

compound of formula (V):
0 R?
R, N NH
H (V)
Ri R
R3

is carried cut in the presence of a
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solvate of this conmpound, and also at | east one 20

phar maceutically acceptable excipient. 13. Use of a

conmpound of formula (I) according to any one of

Clainms 1 to 8, in the mnufacture of a nedicanment for

use in the treatnent ICl WO 2006/ 021657 85

P31 £ 083956 and in the gieventi on girobesiyootese
di abet es and sexual dysfunctions that can affect both

sexes, in the treatnent of cardiovascul ar di seases,

and also in anti- inflammtory uses or in the

tdeni venivef cal epbolrbugerernsericat orld. « W€, aGomrdi ng,,

to Caim13, characterized in that said sexual

dysf Wict RgnsndoRsi bk ialy eseckifliaeddysf amgt icors cflFlaims

Compounds having the foll ow ng nanmes: 10 1:

N [18° (&- chl or o- N- pi peri di n-4-yl - D- phenyl -

al anyl ) - 8-azabi cyclo[ 3.2. 1] oct-3-yl]- N—cgclohexyl- _

N ,N -dieth @ureéoqpounds of formulae (V), in
%ﬁ (4 chloro N- pi peri di n- 3- yI D- pheny| -

A&yt ) Es- é‘zabﬁéyc%[ Fa2 2Pfo e R ]aw%%%%m -anyg one

pﬁﬁg:{%&T %gﬁ%ﬁeiylg in%hﬁbr%n?}Pg represents a

iyl sy 1 ol ol 5231665 1) - vl o

N—{8 4 chloro N %etrahydro 2H—pyran 4- 20 ©
yl) - aquiNP98- azabi cycl of 3. 2.RL].0CH<3- Yh] -
cycl ohey -di et hyl urea
1™~ R1\
Rl Rl |
2
R3

11. Medicament, characterized in that it
comprises a compound of formula (I) according to any
one of Claims 1 to 8, or an addition salt of this
compound with a pharmaceutically acceptable acid, or
else a hydrate or a solvate of the compound of
formula (I).

12. Pharmaceutical composition,
characterized 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
solvate of this compound, and also at lesast one
pharmaceutically acceptable excipient.

13. Use of a compound of formula (I)
according tc any one of Claims 1 to 8, in the

manufacture of a medicament for use in the treatment
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5: N-[8-(NB-azabicyclo[3.2.1]oct-3-yl1-4-

chl or o- D- phenyl al anyl ) - 8- azabi cycl 0[ 3. 2. 1]oct-3-yl]-N
cycl ohexyl -N , N -di et hyl urea 25 6:
N-{8-[4-chloro-N-(piperidin-4-ylmethyl)-D

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

Yo tethyl urea WO 2096/ 021657 867 /FR2005/001856
B@dn FR%’(I)@%%%%G 7 / /

N-{8-[4-chl oro-N-(piperidin-2-ylnethyl)-D
phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl }-N-cycl o-
heny | £iN £ - sh @yt b R0 B obesity, diabetes and sexual
N-{8-[ 4-chl oro-l\l—(tetrahydro-s-t%i enyl)-D 5
pdyeanfilrad ey § - Bhaz abacyef 663t 2odtlockeBey) } il el o-
hexyl -N , N -di et hyl urea 9:
N fSat(ierit azfabtayd] of 2s@uPiocdiSeybed, and also in anti-
chl or o- D- phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3_¥| ]-N
ciyef resgi oy | udes diet byl treatagatigent of alcoho
N-[ 8- (N-azepan-4-yl -4-chl oro- D

TN ) - 8- azabi cycl 0[ 3. 2. 1] oct - 3-yl ] - N-cycl o-
hexyl -N , N -di et hylurea 11; . .
|\L[8-(4-ch|]o“flwo-|\52 T(az%?%émghwr%%@%m 13, characterized

byer Ao s s ST STIRdE % SR thea

; -(4-chloro-N{[ (2R, 4R) - 4- hydr oxy-
;])@{)?E’rﬂ(;#ﬂ{%ln‘? >y1 ] met hyl } - D- phenyl al anyl ) - 8- aza-

bicyclo[3.2,5  compounds having the following names:
1] oct-3-yl]-Ncycl ohexyl -N , N -di et hyl urea 13:

N-[ 8- (4- chlpr ayN-d{ (@%I‘I’d@r&ﬂ-&’ﬁi}?&@y’idﬂ@—4—yl—D—phenyl—
pyrrolidin-2-yl]nethyl}-D phenyl al anyl) - 8-aza-
kilepol0[-B-AZdbicyclo[3.2.1]0¢ct-3-yl] -N-cyclohexyl-
oct-3-yl]-N-cycl ohexyl-N , N -di et hyl urea
N’,N’-diethylurea

2: N-[8=-(4-chloro-N-piperidin-3-yl-D-phenyl-
alanyl)-8-azabicyclo[3.2.1]oct-3-yl]-N-cyclohexyl-
N',N"-diethylurea

3: N-{8-[N-{4-aminocyclohexyl)-4-chloroc-D-
phenylalanyl]}-8-azabicycleo[3.2.1]oct-3-yl}-N-cyclo-
hexyl-N', N' -diethylurea

4: N-{8-[4-chloro-N-(tetrahydroc-2H-pyran—-4-
y1l)-D-phenylalanyl]-8-azabicyclof{3.2.1]oct-3-yl}-N-
cyclchexyl-N' ,N'-diethylurea

5: N-[8-(N-B-azabicyclo[3.2.1]Joct-3-yl-4-
chloro-D-phenylalanyl)-8-azabicyclo[3.2.1joct-3-yl]-N-
cyclohexyl-N', N’ -diethylurea

6: N-{8-[4-chloro-N-(piperidin-4-yimethyl)-D-
phenylalanyl]-8-azabicyclo[3.2.1]oct-3~yl}-N-cyclo-

hexyl~N’, N' -diethylurea
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14: N-{8-[4-chloro-N-(1-phenyl pi peridin-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 25 15:
N-(8-{N-[(1-benzyl pyrrolidin-3-yl)-

met hyl ] - 4- chl or o- D- phenyl al anyl } - 8- azabi cycl o-

S0e7 883683788 e Fhooos obibbe 16: - ot EE0dB001856

PCT/ FR2005/ 001 6:

N-[8-(4-chloro-N-pyrrolidin-3-yl-D
phenyl al anyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl ] - N-cycl o-
hexyl - N, hﬁ:dNﬁtgytmiéﬁléEé—NL(piperidin—2—ylmethyl)~D~
N- (8-{4-chl oro- N[ 4-(4-hydroxyphenyl)- 5
oyiedonExyaty Dt pheayhiod apyl ¢ { 8: azabbeyeBoefB) 2Nitoel o3-
yl)-N-cycl ohexyl -N , N -di et hyl urea 18: '
N8y [ AW 2vantiheet hhyed- chl or o- D- phenyl -
al anyl ] - 8-azabi cyclo[ 3.2.1]oct-3-yl}-Ncycl ohexyl- N
., N -dieth@tuN@hSiD4i©hloro—N>(tetrahydro-3—thienyl)—D—
N-{8-[ N-(3-am nopropyl)-4-chl oro-D
pHeryY ba byl 88 2o adh EGXFbP B3 22 1] beet 33yyi i NVeGEEdo-
hex%é- N . N -diethylurea 20:
NERBY E 2V eV o SLREPY PEI€2- (hydr oxyi ni no) -
1-met hyl et hyl ] - D- phenyl al any| } - 8- azabj cycl of 3., 2. ct -
T5 5y 1) Ny o A RS ee TS [ Aread byt s 21 Le

-1 4- - -f{uofro-] - -
St RS S R AR ot et R

:Q;t}@é(:yl f - gl 22:
cl;tl-y}%% {4- cﬁlgfyo'-zkrl- [C?ifi%ﬁ%ilg£§§4 tetra- 20
hydr oi soqui 19! i = 8.y | 1ed hwbdn Dt phenyl eh apyb3p8- aza-

bi cycl o[ 3. 2. 1] oct-3-yl)-Ncycl ohexyl -N , N -di et hyl urea
phenylalanyl)-8-azabicycle[3.2.1]oct-3-yl]-N-cyclo-
hexyl-N', N" -diethylurea

11: N-[8-(4-chloro-N-{[{(25,4R)-4-hydroxy-
pyrrolidin~2-yl]methyl}~D-phenylalanyl)-8-aza-
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]methyl}-D-phenylalanyl)-8-aza-
bicycle[3.2.1]loct-3-yl]~N-cyclchexyl-N', N' -diethylurea

13: N-[8-{4d-chloro~N-{[{2R,48)-4-hydroxy-
pyrrolidin-2-yl]lmethyl}-D-phenylalanyl)-8-aza-
bicyclo[3.2.1}oct-3-yl]-N-cyclohexyl-N',N' -diethylurea

14: N-{8-[4-chlcrc-N-(l-phenylpiperidin-4-
yl)-D-phenylalanyl]-8-azabkicyclo([3.2.1]oct~3~-yl}-N-
cyclchexyl-N , N’ -diethylurea

15: N-(B=-{N-[(l-benzylpyrrolidin-3-yl)-
methyl]-4~chloro-D-phenylalanyl}-8-azabicyclo-

[3.2.1]oct-3-yl)-N~-cyclohexyl-N', N -diethylurea
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23: N-{8-[4-chloro-N-(pyridin-2-ylnethyl)-D

phenyl al anyl ] - 8- azabi cycl o[ 3. 2. 1] oct-3-yl }-N-cycl o-
hexyl -N , N -di et hyl urea 25 24:
N-{8-[4-chloro-N-(2-furyl methyl)-D

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

oé\%/é\%lééﬁt hyl urea WO 2096/ 021657 i /FR2005/001856
PCT/ FR20057/ 001856 25:

N-(8-{4-chloro-N[(2R)-pyrrolidin-2-yl

nmet hyl ] - D- phenyl al anyl } - 8- azabi cycl o[ 3. 2. 1] oct-3-yl )-N
- cycl ohexyisN y~Ns-diethybubea-gorrolidin-3-yl-D-
N-(8-{4-chloro-N-[(2S)-pyrrolidin-2-yl- 5

retdryyla Daphenyd ak anyi ¢yB8lagzabkcytbof332y1l] oitcBeyb)- N
- cycl ohexyl -N , N -di ethylurea 27:

N:¢ 8y N\Vazit tdietByyhrdachl or o- D- phenyl -

al anyl ) - 8- azab|cyclo{3 2.1]oct-3-yl]-Ncycl ohexyl - N

, N -diethyl ural(doi$schloro-N-[4-(4- hydroxyphenyl)—

N- ( 8- 1-b I lidi
et he és?%hTrS”é%g’i’%L%ﬁ%ma@% Mbigustefar o 3l oty

Oty 3¥ e 1o 8¥s) PhgxyL Ny M p i Loyl urea

18: N-{8-[N-{2-aminoethyl)-4-chloro-D-phenyl-
alanylj-8-azabicyclo[3.2.1]oct-3-yl}-N-cyclohexyl-
N' ,N' -diethylurea

19: N~{B8-[N-{3-aminopropyl)-4-chloro-D-
phenylalanyl]-8~azabicyclo[3.2.1]oct-3-yl}-N-cyclo-
hexyl—N’,N'"diethylurea

20: N-(8-{4-chloro-N-[(2E)-2-(hydrcxyimino) -
l-methylethyl]-D-phenylalanyl}-8-azabicycle[3.2.1]cct-
3-yl)~-N-cyclohexyl-N', N’ -diethylurea

21: N-{8-{4-chlorc=-N-(2-flucro-l-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-
hydroiscquinolin-3-ylmethyl]-D-phenylalanyl}-8-aza-
bicyclo[3.2.1]oct-3-yl)-N-cyclohexyl-N', N’ -diethylurea

23: N-{8-[4~chlcore—-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
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25: N-{8-{4-chloro-N-[(2R)-pyrrolidin-2-yl-
methyl] ~D-phenylalanyl}-8-azabicycle[3.2.1]oct-3-y1l)~-N-
cyclohexyl-N' ,N' -diethylurea

26: N-(8-{4-chloro-N-[(28)-pyrrelidin-2-yl-
methyl];D—phenylalanyl}—8—azabicyclo[3.2.l}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



