; e3e,Jv6LTa4 August 2004 1 N-( HETEROCYCLYL) BENZENE- OR

- PYRI DI NESULPHONAM DES AS ANTI THROVBOTI C AND ANTI COAGULANT AGENTS The
present invention relates to 5 N (heterocyclyl)benzene- or

- pyri di nesul phonami de derivatives, to their preparation and to their

t herapeutic application. The conpounds of the present invepi espond
to formula [I]: ' OSZNFi R3~ . RRW(lI) \ X~B 10 Ain V\?:Néﬁ&tg%ﬁ
represents either a group =CRg- or a nitrogen atom Wrepresents a
-(CHz)z-) -(CH2)3-, -CHZ-C=C- (triple bond) or -CHz-CH=CH (double bond in
cis or trans 15 configuration) group, RZ represents either a piperidyl
group which i &-dpETERIOKC ISINAENARNE: oammmmemasutmoﬂmmscm%gen from
hydr oxyl) 20 gﬁl C%)alkyl hydr oxy( Cl- Cq) al kyl., (C1-C9) al koxy(GCi -C9)al kyl,
(O - C4) al koxyANTETHEYMAGRAC #G) ANTTOARIFIAIET GENTEST | uor onet hyl )
trifluoronethyl and (C3-C6)cycloal kyl group, ~ 4 August 2004 2 - with a
group =CYZ [Y and Z bei ng chosen, independently of each other, from

hydr ogen at ons, hal ogen at ons and (Cl-C4)al kyl groups (optlonally
substituted with 1 to 3TH§I@géﬁﬁﬂknﬁnqenQionvm&la@egrbup CH2 (CWMF)~ (r =
1to 3) or irof C6) cycl oal kane] group, or a

1,2,3,6-tetr aﬁdy(ﬁESfi?F B&yFlyrlé@&neﬁnemm y Db igligee st Wpkdnawni e a

Cl- 4) al kyl h Cl- al kyl

( ” )al ky lgérleaggvgg,(to g%%lr %reparatlon and to their
therapeutic application.

The compounds of the present invention

correspond to formula [I]):

SONH%'L |
R,EN
ﬁ ;

10
in which:
X represents either a group =CR4- or a nitrogen atom,
W represents a -(CHz)2-, -{CH;)3-, -CH,-C=C- (triple
bond) or -CH;-CH=CH- (double bond in cis or trans

15 configuration) group,
R; represents

* either a piperidyl group which is optionally

substituted:. |
- with one or two groups chosen from hydroxyl,

20 (C;-Cglalkyl, hydroxy(C;-C,)alkyl, (C:1-Cy) -
alkoxy (C;-Cq)alkyl, {C1-Cy)alkoxy, (C1-C;)alkylthio,
monofluoromethyl, difluoromethyl, trifluoromethyl and

(C3-Cg) cycleoalkyl group,



group being optionally substituted with 1 to 3 hal ogen atons) or a
(g -C6) cycl oal kyl group, or a hexahydro-1H azepinyl group optionally
substituted in position 4 with a trifluoromethyl or 15 difl uoronethyl ene

group, or a heptahydroazocin-1-yl group, i or an octahydro-1H azonin-1-yl
group, (C~)~ b or a group (CH=)D (a-b being a group - CONRy-, R20o4t© 2. P
=1to 2 and 20 R is a hydrogen atomor a (-Cl-C9)al kyl groupy, or a

group ~~ 3 in which 4 August 2004 3 eitheér R~is a (O-CG) alkyl group,
a carboxy (d-C9) alkyl group or a (Cl-Cs)al koxycarbonyl (C -C9)al kyl group

and R13 is a (Ci- al ko or -C>).alkyl graq r I~is a (Cl-

al kyl orI -CI—|Z(C|f3"“'gr;:())l.‘upa agi(%oﬁf(&za[% apéﬁﬁ geéﬁ%)g .OS(G@'blei ng gi ca?bQZJn or
ni trogen. atom . = to .3 Lperazi.nyl gra opt i onal

subst?tuted mﬁ?%ﬁgaﬁgééigéﬁzéﬁ %ﬁ%ﬁpgkﬁeﬁ‘(Ef¥@qﬁﬁdg%3§%[ﬂﬁﬂ@ﬁygroup, 10
or a norpholinyl1gr , sent ikt her a hal ogen atom__or a
hydrogenpat olm )ﬁﬁgglgggfgste%%é% @?’t_h%él)%gﬁ{%/ 196§}"‘§iﬁ<3g/ ORFHRBEL1Br a group
-CORi) in whic Is i . Qr r Cl-Ca al kyl , -
( CHI)) nOCH3 ?ugéiio“?eg%o‘?‘ ﬁé%@,g?f’h%i%ﬁ‘&%aﬁe%é?ﬁ? E-( CH 3 nO—Iy( n =
1to4 ) , sor_aygtgup g§g§ S) 20 or a group -CONHRS, or a group
-SO-N(RS) 2, in which RS7is (C1-CQ al kyl group, A represents either a

phenyl group optionally substituted 25 mﬁtﬁﬂiz 3 substituents chosen from
- a hal ogen at om and 4 August 2004 '

(CH,),

(r = 1 to 3) or
- with a spiro[(C3-Ce)cycloalkane} group,
| * Oor a 1A2,3,6—tetrahydropyridyl group optionally
10 substituted with a (C;-C)alkyl group {this (C;—C;)alkyl
gfoup being optionally substituted with 1 to 3 halogen
atoms} or a (Ci3-Cg)cycloalkyl group;
®* or a hexahydro-1H-azepinyl group optionally
substituted‘in‘positicn 4 with a trifluoromethyl or
15 difluoromethylene group,
* or a heptahydroazocin-1l-yl group,
® or an octahydro-1H-azonin-1-yl group,
(CHy) b
/ !

N 2
TS e,

® Or a group

(a-b being a group -CONR’'-, m = 1 to 2, p=1to 2 and

20 R’ is a hydrogen atom or a (C;-C4)alkyl group),

P

® or a group —N_

Ry

in which




- groups (d-C9)alkyl, (d-CQalkoxy) trifluoronmethyl, trifluoromethoxy,
-CH,,ORlo, -CHzOCORI ~, -CH~OCONRI aRI, -COORl 0, -CONRIORi | . nitro, -NRloR11
-NHCORI 0 and -NH(CH~) GORI o, in which R~ and R11 are, independently of 5
each other) a hydrogen atomor a (C-C9)al kyl group and q is between 0 and

6, or a heterocycle chosen frompyridyl, thienyl, furyl, EWUPU}}CEO@X' and
t hi azol yl groups, the said groups possibly being substituted Fike the
phenyl group 10 above, or a (C5-C8)cycl oaBkyl group, and B represents
either a pyridyl group optionally substituted with 1 or 2 substituents
chosen froma (Cl-C9)al kyl 15 group, a hydroxyl group and a (Cl-C-~)al koxy
group, or an @hthepyRazisylk diCauf;) abkyangaaupopgr cdadond (Q-Qupalkel a
pyrimdinyl group optionally substituted with an am no group, 20 or a

pi peri dyl grougtouproanaantCnopyrad doxyrauboopl (6nald e dubbt¢totedand t he
pyridine with a (C1-C9)al kyl or (Cl-C9)al koxy group or a hal ogen atom the
am no group pd@siBﬁyaaﬂ§b‘59?%ék§ﬁhsprtd?edﬁ#ﬁQ}kxikgnpqm)alkyI group, 25
or an am nophenyl group, the am no group possi bly being substituted with a
(C1-C )al kyl qoufrzadd @ ACanGubelhpdso5 rRE2pRer@AoyRe oapdpBssiilsl v bei ng
substituted with a (Cl-C9/ | group or a halogen atom In the context of
the invention) the teruas 62T§§/have the following neanings: 5 - a
(Cl- Q) al kyl gfodppi s a.Q'nea or branched, saturated hydrocarbon-based
chain containing from1 t @mwon atons, - a (C ~-CY)cycloal kyl group is
a cyclic hydrocarbon based chain toft ai ni ng fromx to y carbon atons, 10 -
a (d-CQ al kox(y roup i s an oxygen radical substituted wth a (Cl-CQ al kyl
group defined $RRYNI & FAFBYENCEL BAEFEIETC A &< bF ofi het2i dHi ne or
fluorine atom In the context of the. invention, .the_hal ogen 15 atons are

preferably chlorine, Lﬂ)rl?lr%eﬁw‘le%n?ﬁaprBBEﬁlapﬁ& & SRS Mt of the
Be.opr sent oy Fbr (GA ) CLIML GFERE (AF ol Crof Een SHARRRE xRyl N |
X B fzZi) grbup, ‘ ; ‘
10 e or a morpholinyl group,
R; represents
e either a halogen atom,
¢ or a hydrogen atom,
R; represents
15 s either a (C;-Cs)alkyl group,
) ¢ or a group -COR;, in which R; ié either a
hydrogen atom or a group (C;-Cy)alkyl, - (CH:),OCHs,
~CH20 (C2H40) ,CHy, -(CH3)},CFy or ~(CHz),O0H (n = 1 to 4},
®* or a group -S0:Rs,
20 e or a group -CONHRs,
e O0r a group -S0O;N(Rs)z, in which Rg is a
(C1-Cy)alkyl group,
A represents
e either a phenyl group optionally substituted

25 with 1 to 3 substituents chosen from

- a halogen atom and




0 SOXNFi R~HN/ Rx \ X AE 0 so,~ac~ _ RYYN Rx / Ail;> .0 SOXICF.: R= R-HN\~
.V XA20~1"~(1,) 4 August 2004 6 The conpounds that are preferred

according to the invention are the conpounds of formula [I] in which: X W
Rs, A and H are as defined above, 5 Rz represents either a piperidyl group

which is optionally substituted: - with one or two groups ghq Shhem
hydr oxyl, (Cl-C4)al kyl, hydroxy(d -C4)al kyl, (Cl-C4) 10 alkoxg?%i-gisaJkyl)
(O -Q9)al koxy, (O -C4)al kyl thi o) nonofl uor dret hyl , difl uoronet hyl ,
trifluoronethyl and (C3-C6)cycloal kyl groups, - with a group =CYZ [Y and Z
bei ng chosen, independently of each other, from hydrogen atons) 15 hal ogen
atons and (Cl-CqP&%Hﬁs gfoufs’ fopYiend L yCalmbkoxnt etirwiEf kot otme thiylal ogen
atons)], or at1“%,3,6-tetrah droqégid | group optionally substituted with
a (Cl-0Q al kyl §rddfomomet it <) lgﬁgogr ot HeP g - optGHRABPNR 1 Rubst i t ut ed
with 1to 3 haLe Sﬁ 20_3% ) or a (C3-C6)c¢ cloalkylﬁgroup, or a
hexahydr o- 1H azegl i gr BBt okt F5P subR¥kioRut e VHCHB=i @ireh 4 with a

3

trifIuoronethyLNQQCQEI$ﬂﬂL9”?£h%£§g% %ﬂg%ﬂhi%%i gge% %ﬂﬁgggégaently of
5 each other, a hydrogen atom or a (C:-Cqtalkyl group and
g is between 0 and 6,

e or a heterocycle chosen from pyridyl, thienyl,
'furyl, pyrimidinyl and thiazolyl groups, the said
groups possibly being substituted like the phenyl group

10 above,

* Oor a (CS-Ca)cyéloalkyl group, and
B represents

* either a pyridyl group optionally substituted
with 1 or 2 substituents chosen from a (C;-C4)alkyl

15 group, a hydroxyl group and a (C1-Cq)alkoxy group,

* or an aminopyrazinyl group,

* Or an aminopyridazinyl group,

! * or a pyrimidinyl group optionally substituted
with an amino group,
20 ¢ or a piperidyl group,

* or an aminopyridyl group optionally substituted
on the pyridine with a (C;-Cy)alkyl or (C:-Cq)alkoxy
group or a halogen atom, the amino group possibly also
being substituted with a {C1-Cq)alkyl group,

25 ¢ or an aminophenyl group, the amino group

possibly being substituted with a (C;-C;)alkyl group and



25 in which 4 August 2004 7 R12 is a (Od-C4)al kyl group) a
car boxy(Cl-C9)al kyl group or a (d -CQ al koxycar bonyl (Cl1-CQ al kyl group and
R13 is a (O -C9)al koxy or (Cl-Cg)al kyl group) or a piperazinyl group
optionally substituted 5 with a (Cl-Cqg)al kyl group or a
(C1- CQ al kyl sul phonyl group, or a rnorpholinyl group, R3 rge rgqﬁgg(g@
either a (Cl-C5)al kyl group, 10 or a group -COR1, in which I's etther a
hydrogen atom or a group (Cl-Cg)al ky'1, -(GiZ)nOCH3) -CH20 ( OH40 ) "CH3 ,
-1 CHz ) nCF3or - ( CHz) OOH( n=11to 4 ) . Among the preferred
conpounds defined above, the ones that are particularly preferred are the
15 conpounds ofti@rppeav]ll bronpwhoslsibly Reiand dhlsstei ascdaefwped above, W
represents a -(CHZ) 3- or -CHz-CH=CH (double bond in cis or trans
configuration) gfio%p)akkylegresentoyr 20 hasiadmn at@mperidyl group which is
optionally substituted: - with one or two groups chosen from hydroxyl,
(Cl1-CQ al kyl, hydroxy(Cl-T®) 6heyrpnEextCof ahleoxywehitthm) kyhe terms
(Cl-Cg)al koxy, (Cl-C9)alkylthio) 25 nonofl uoronethyl, difluoronethyl and
trifluoronmet hyPedugigve ghaufesiondng seaniingis :a group =CYZ [Y and Z
bei ng chosen, independentli of each other, from hydrogen atons, hal ogen
atons and (€1- Co)zal i Cof BUBEL( eFOHENnalS ¢ simaan wedmrohedto 3 hal ogen
atons)), 5 or a2, S%:S-te%rahydropyri dyl group optionally substituted
with a (Cl-CQ AT aFSh I FRLE Tean dog afRy Frgi Bupobdisigiois i forem |y to
substituted with 1 to 3 hal ogen atons), or a hexahydro-1H azepi nyl group,
10 or a pi perézicﬁsflﬁoodlr cﬂfﬁ:”%‘%tl onal |y substituted |

- a (Cy-Cylecycloalkyl group is a cyclic hydrocarbon-

based chain containing from x to y carbon atoms,
10 - a (C;-Cslalkoxy group is an oxygen radical substituted

with a (C;-Cy)alkyl group defined abéove,

- a halogen atom is a chlorine, bromine, iodine or

fluorine atom. |

In the context of the invention, the halogen
15 atoms are preferably chlorine, fluorine and bromine.
Depending on the nature of the group W, the
compounds of formula (I) in accordance with the‘
invention may be represented by formulae (I}, (I.),

{I,) and (I.) below:.

o 0
SO,NH so,Nu
R,HN & RyHN Fa
TN & _
X
A PP ¢ . \\
(1, (1.} B
l 9
SO,NH 2 so.Nu o
R, HN ?
2 R,HN 2 2
XK : 5
A l A 2 X 3
3 ‘
(1, (1.}

20 e



with a (C1-CQ al kyl sul phonyl group, or a norpholinyl group) R3 represents
a group -COR1, in which RL is a group (Cl-Cq)al kyl, -(CH2)nOCH3 or
-(CHz)NnCF3 (n = 1to 4), 15 Arepresents either a phenyl group optionally
substituted with 1 to 3 substituents chosen from- a hal ogen atom and -

(C1l-Cqg)al kyl and (Cl-C4)al koxy groups) 20 or a heter ocyclg ﬁg&ﬁ% jfrom
pyridyl and thienyl groups) or a (C--Ca)cycloal kyl group. % pre erred
configuration of the central am no acid postion of the compounds in
accordance with 25 the present invention: 4 August 2004 9 0 OGsNH ~L Rz is
[S] . The conpounds of fornula [I] in accordance with the invention may

exist in the formof racemetesrpaindsirthenasité OpeeSelk ol HcdeAitly to
enantionmers. They may al so exist in the formof acids or free bases or

addi ti on sal t sthet bnpkatdeaeatriec alHey cnaepindd eoficfdsyuliar (exanapl e in the
form of hydrochl ori de or net hanesul phonate. ' 10 Mention may be made in
particul ar of whechel |l owi ng conpounds, in the formof racenmates or pure
enantionmers or mxtures of enantioners, or alternatively in the form of
acids or free ¥asWs, Rof hyandcBl aréedesodedfinadly adtcdhvey, phar naceutically 15
acceptabl e salt, which forma part-of the invention: -

S N[2-T[[ (19 - 4Rz(5’—eatmémﬁr3t$ret hyl pyrid-2-yl)

1-[ (4-(difluoromethyl ene)piperid-1-yl]carbonyl]butyl]an no]sul phonyl]-6- -t hi
en- 2-yl phenyl ] pr opahaed Eleer -2 Nof pet | Bl 3 SPraups wiriaio-i4 e‘lmfyiwallbIB yl) 20
1-[[4-(difl uoronethyl ene) pi perid-1-yl]carbonyl]butyl]

am no] sul phony$JR 8L Yt 8gent yl phenyl ] acet ani de) -

N-(3-[[[(1S)-4-(5-am nopyri d- 2- S]dl f | uor onet hyI ene)gl perid-1-yl]car
bonyl ] but yl ] ari rié Sl PRBNIF] t‘so SFGBPS[ Fhrseq firawy by 6 propanani de,
4 August 2004

N-[3-[[[(1S)- 4‘-1‘%15‘331?713%559“ &Yélr;ﬂx)\’l‘c[l(ﬁstailﬁﬂmr SReTRyene) pi peri d- 1-yI ] car
bonyl ] but )&IO] arglr]g !&Q@X f I llJ:OI’ 8[1 }alﬁoxd' phsny&])azuély]]_ C{eé lam de,

" monofluoromethyl, difluoromethyl, trifluoromethyl and
{C3-Cs)lcycloalkyl groups,
- with a group ¥CYZ [Y and Z béing‘chosen,
independently of each other, from hydrogen atoms,
15 halogen atoms and.(Cl—C4}a1ky1 groups (optionally
substituted with 1 to 3 halogen atoms) ],

e or a 1,2,3,6-tetrahydropyridyl group optionally
substituted with a (C;-C4)alkyl group (this (C;-Cslalkyl
group being optionally substituted with 1 to 3 halogen

20 atoms) or a (C3-Cs)cycloalkyl group,

¢ or a hexahydro-lH-azepinyl group optiocnally

substituted 'in position 4 with a trifluoromethyl or

difluorcmethylene group,

Sz

s or a group —N_

13

25 in which



5 - N[2-[[[(1S)-4-(5-am nopyrid-2-yl)

1-[ (4-ethyl pi perid-1yl)carbonyl ] butyl ] am no] sul phonyl ] - 6-t hi en- 2yl phenyl ] pr
opanam de, - N-(2-((((1S)-4-(6-am nopyrid-3-yl)-1-piperid-1-yl10

car bonyl ) but yl ] am no] sul phonyl ] - 6- cycl opentyl phenyl] ' propanam de, -
N[2-T[[(1S)-4-(5-am nopyrid-2-yl)1-[][4- (d|f|uoronethylenehghﬁﬁéigoéiyl]car

bonyl ) but yl ] am no] sul phonyl ) - 6- cyclopentylphenyl]propananlde
N[3-[[[(1S)-4-(5-am nopyri d-2- yI) :

1-[(4-(difluoromethyl ene)piperid-1 yI]carbonyI]butyI]anlno]sulphonyl][l 1 -
di phenyl ] -2-yl ] acet am de). -

N-[2-[[((1S)-4R6- aRFi Bop¥ni8s Balkyl- gfaupdi &l verboed/tiyl;eae) plkeli §ra3lp

1- yI]carbonyI]butyI]anlno]sulphonyl]-6 t hi en-2-yl phenyl ] acet am de, -
N-T2-[[[(1S) - 4-96-ant Fro-%-) eekippyeamipras i §1+Qu | 41 kehlf lowengmetriy Ilepe) pi geri d
-1- yI]carbonyI)but IAamno]sulphony ] - 6-thi en-2-yl phenyl ] propanam de, 25 -
N-[2-[[[(1S)-4-CB- ﬁ AdBPrYde3- IR 1Ch ] alkyl f tueubmet hyl ene) pi peri ~d- 1=yl ] ca
rbonyl]butyl]anlno]sulphonyl ]-6- cycIoPentyIphenyl]acetanlde 4 August
2004 11 - a plperazuly group optionally substituted

N[ 2- 1S 4 trifluoronmethyl)-1,2, 3, 6-tetrahydro
yri[ d- [f gn(] )ér b&ﬁ}ﬁr}i Rﬁ ﬁ}%&h Bl 8H§P|]°r6-af hﬁ%nczlitﬂfméﬁwlpﬁm@ganam ée E
- N[2-[[[(1S)- am nopyrid-3-yl)

1-[[4- (di fl uor & ﬁﬁ%ﬁylene)plperld 1-yl ] car bonyl ] but yl ] ani no] sul phonyl ] - 6-cyc
| opent yl phenyl ] pro ananlde

N-F3-[{[F18)y4]F5 gn1nopyr%§ f%ﬂ%%?%%zﬁ??ﬁﬁ1uoronethylene)plperld 1-yl ] car
bonyl ] butyl ] 1Q ag& Qngthonyl)[l -di phenyl ] -2-yl ] propanam de) - ‘
N-(2-[([(2S)-4- no-4-ret hyl pyrid-3-yl)1-[[4-difluoronethyl ene) pi peri d-
l-yl)carbonyl)butyILa u Ykl 61 I ntylphenyl]propananlde -
N-(3- ([[(1S)- 4- ( 6- ani %‘é%@lﬁ?d 3%{1 E%‘s‘&wf §PSup

1-[[ 4- (di f{goronet hgl gpekp d- | J.b tyI

anino]sulp%gnyl] 3 _fSﬁO%OFEﬁﬁb dlphén ?f_%ﬂXék %6pa%aﬁﬁ&ger a
N-[2-[[[(19) - 4n{-&§ragenoptionfod- W )drdug- (’@lt_lax ghggrll d- Jm)Q Ecgégonyl Ybutyl]a
m no] 20 sul phonyl ] -6-t hi en-2-yl phenyl ['aceta

N-[2-[[[(19)- %éﬁz@mmwgmﬁ yiombbFé- 8£h¥é@t{9)enrdk€' ds Y1) £aghopyl ) butylJa
m no] sul phonyl ] -6-t hi en-2-yl phenyl | pr opanam

N-[2-([[(1S)-4-(6-am noppmotig3-tile) pdeferred compounds defined above,

1- (14- et hyl pi peri d-1-yl ) carbonyl ] butyl ] am no] sul phonyl ] - 6- cycl opent'yl pheny
| ] acet ami de) tHeAogeast tRP@B@4at? particularly preferred are the
N—[3-[[[(H§% 4- (5-am nopyrid-2-yl)1-[(4-nethyl piperid-1-yl)carbonyi]butyl]a
m no] sul p y|qorspomtiﬁyp(flfgzrmaulphdﬁw ]mz»m:]camet ani de) -
N[3-T([(1S)-4-(6- anlno 4- met hoxypyrid-3-y

1- [ [ 4- (di f1 uorbmRnyAhd A R 8- gewpeérebﬁyp} -
butyl]anlno]sulph Blphen 1]-2-y anam de, --

N[3-[[[(19)- ¥ -(%6%%%%%%.@ > 1GFy 11mn§1%r|¢§1—ﬁéh dldogs)e drodyia but yl | a
m no] sul phonyl ] - 3' neth 1,1' -Bi phen 2- propanam de) 10 -
N-[g-([((ls)- 4% - W % G°§f§79§r-at Yoh) “gtol,

1-((4- thylp&pe ng; - r)tcssarbonyl]butyl]arrino]sulphonyl]-3'-quoro[l,l'-Bip
henyl ] -2-yi ] acét

N-(3-TTT( 4-(5-gm i d; 2- - erid-1- )car | JTbutyl]a
m no] 15 ???phonyl] -né%%gaj?%%%g%é# ny?% gth%p?gp 5HoaE qyy -
N-[(1S)-4-(5- @mﬂgtgkgggJle)-1-[[4-(d|f|uoronethylene) 1- plperldyl]carbony
| ] butyl]-2-(formylam no)3' -nethyl [1, 1' - Bi phenyl ] - 3- sul phonam de, -
N-[3-[[[(15,32) vﬂt&ﬁcﬁmr&&wrgﬂw s26hosen from hydroxyl,
1-[[4-(difluoronethyl ene)- 1-piperidy ]carbonyl]

(C1-Cq)alkyl, hydroxy(Ci;-Cz)alkyl, (C;-C4)-
alkoxy(C,-Cslalkyl, (C;-C4)alkoxy, (C1-Cq)alkylthio,

25 monofluoromethyl, difluorcomethyl and trifluoromethyl

groups,




3- but enyl ] am no] sul phonyl ][ 1, 1' - Bi phenyl ] - 2-yl ] acet am de) -
N-[3-[[[(1S,32)-4-(5-am no-2-pyridyl)-1-[(4-nethyl 1-piperidyl)carbonyl)-3-b
ut enyl ] am no] sul phonyl 125 [1, 1' - Bi phenyl ] -2-yl ] acet am de. 4 August 2004
13 A subject of the invention is also a nedicinal product, characterized in

that it contains at |east one conmpound of fornmula (1) as dnglngIgtMVe. A
subject of the invention is also a 5 pharnmaceutical conposition,
characterized in that it contains at |east ®ne conmpound of formula (1) as
defined above, as well as at |east one pharnmaceutically acceptable
excipient. Wth reference to Schene 1, in order to 10 obtain the conpounds
of formula [1] 1 wadtor dgneep WwCHZt ¥ pnés@nbdimgenrthesen n whi ch X
represents a group =CR9-, a conpound of formula [V] in which Pl is a
protecting groundeperdenipinecfuaschonthien, pdironc dyadragerer 4 £dwg pxycar bonyl
(Boc) group, B and Ware as defined 15 above and P is either a protecting
group such as phemdertdioxyeaandnyf: vf)@ Hydr ayeups ofppt s$oneadyed, in a
step (i.), with a compound of fornula (M ], in which Rz-is as defined
above. A conmpofP <t dwredilwi i\ te Bhbslebeai aéd)msidhich is treated with
hydrogen 20 chloride in a step (ii) to give a conpound of formula [II1].

4" August 2064 ~' n P °PPRNaWIGE-H (&r1tawr YriSPINgRouR orRild=00R, [ VI]
flvi Ho W~ p HN'COFZ r, HCl gas LS1 N '
ubstituted with a (Ci;-Cs)alkyl group (this (C;-C4)alkyl
group being optionally substituted with 1.to 3 halogen
atoms),'b '
¢ or a hexahydro-1lH-azepinyl group,
10 * or a piperazinyl group opticnally substituted
. with a (C;-C4)alkylsulphonyl group,
e or a morpheolinyl group,
R; represents a group -COR;, in which R; is a group
(Ci-Cq)alkyl, -{CH;),OCH; or —{CHz)sCF; (n = 1 to 4},
15 A represents
¢ either a phenyl group optionally substituted
with 1 to 3‘substituents chosen from
- a halogen atom and |
- (C1-Cylalkyl and (C;-Cs)alkoxy groups,
20 * or & heterocycle chosen from pyridyl and thienyl
groups,
e or a {Cc-Cg)cycloalkyl group.
The preferred configuration of the central

amino acid portion of the compounds in accordance with

25 the present invention:




HL CORD, x HO (rn ull] 8P~~~ . ONH/ Ra Hy CORy ,X HC1 + RYyOC-N ~ Ry
~~W .HC1 SO-C / HCpRy A RALIITT . LIT) IIl (iv) SONF w-~ , Hcl A/
H((IbJ (or (I] inwhich R s -H In a step (iii), the conmpound of formula
[1I1] is coupled, in the presence of triethylamne) 5 with a conpound of
fornula (1] in which Rl, RO and A are as defined above, tq gixg)ogat er
treatnent with ammonia, a conpound of fornula [I]. The nodification of the
group -NHCOR into a group -NHR~ as define® above in 4 August 2004 15
relation to formula [I] is carried out according to the techni ques of
organic chemstry that are known to those skillgd in the art. Wen it is

desired to obtain a conpound of 5 formula [I] if] which RO is a hydrogen
atom a hydrogenol ysis of conpound i:pms %n/ﬂ@rri ed out in a step (iv)
to give a conmpound of formula [IDb].} A€cordi to Rne preferred enbodi nent
of the process for preparing the cohpounds ot for nfil a (I') of 10 the present
invention, - the step (i) nentioned above may be carried out in the
presence of N, N-diisopropylethylamne (D EA) in dichloronmethane or in

di met hyl f or manii@e [IBy -addi ng, under nitrogen, O0-(1-benzotriazolyl)-N, N N ,6N
15 tetramet hyl uroni um hexaf | uor ophosphate (HBTU)) - step (ii) may be
carried out in dichloronBifarfenary riesfkeecraubd by dir ogencohirdende gas, -
step (iii) my be carried out first in 20 dichloronethane and triethyl am ne
(TEA) and t henWhbyit &kendyETHtHED M0 @ = Iobt al Methe nf esrr affy degkmaaer s( THF)
and then passing a stream of ammonia through, followed by treatnent with
0.1 N hydrogeno hPBF FdETPR i 85 S &HoMLBruaG $ 1 hyeragbhonessi d8hew aceti ¢
acid, 25 - ste£a§igisgaé be carried out by takin ‘

| x1st 1n the form of acié%Lgé free bases or
addition salts with pharmaceutically acceptable acids;
for example in the form of hydrochloride or |
methanesulphonate. |

10 ' Mention may be made in particular of the
following compounds, in the form of racemates or pure
enantiomers or mixtures of enantiomers, or
alternatively in the form of acids or free bases, of
hydrochloride or of any other pharmaceutically

15 acceptable salt, which form a ﬁart-of‘the invention:

! - N—[Z-[[[(lS)—4-(5-amino—3-meﬁhylpyrid-z-yl)-
1-[{4-(difluoromethylene)piperid-l-yl]carbonyl]-
butyl]amino]sulphonyl]-6-thien-2-ylphenyl]propanamide,
- N-{2-{[[(18)-4-(6-amino-4-ethylpyrid-3-yl)-

20 1-[[{4-(difluoromethylene)piperid-l-yllcarbonyl]butyl]-
amino}sulphonyl]—G-Eyclopentylphenyl]acetamide,

- N-(3-[[[(1S)-4-(5-aminopyrid-2-yl)-
1-[[4-(difluoromethylene)piperid-l-yl]lcarbonyllbutyl]-
aminolsulphonyl]-3’-fluoro{l,1’~-diphenyl]-2-yl]~

25 propanamide,



t he conpound of fornula [I) in a 0.1 N solution of hydrogen chloride and in

i sopr opanol .

4 August 2004 16 According to one variant of the process in

accordance with the present invention, the conpounds of forrmula [I], in

which X represents a group =CR4-, are also prepared in accordance W th

Scheme 2. Wth 5 reference to Schene 2, these conpounds X@@Q Qred by
I

reacting, in a step (i), the conpound of fornula [I111] as ©

in step

(ii),of the process of the invention descridged above (schene 1) [mnth P=a
hydrogen aton] with a conpound of fornula [Ila], in 10 which R4 is a

hal ogen atom and Rl is as defined above. A conpound of forrmula [la] is thus
obt ai ned, which NS{goqmuqumeh(@AENﬂxbﬁykfa_jp§nyLa [VIIT in which Ais
as defined above and RS is a (Cl-CQ al kyl group, to give a conpound of

formula [I].

When [t { dsfde&wbm@uwyuﬁﬁémﬁnﬁéffacpﬂppyaérahnyqqﬁﬁb%ﬁﬂJ in

which RQ is a hydrogen atom a hydrogenol ysis of conpound [I] is then
carried out inamisbépulphohyld-giveE lacendound-diphenpul a2cib) - Accordi ng
to one preferred enbodi ment of this variant eof the process for preparing
t he conpounds &feémidenula [I] of the present invention, in which X
represents a group =CR9-, - step (i) nentioned above nmay be carried out
first in diThlor¥neEhahé) 1Eh-thd Sprasaneymfdt2-t hyl am ne, and then by
next taking up the product 25 obtained in a stream of anmoni a, 4 ‘August
2004 17 Schemel 2l {4 9¢hxlpkbprid-E-fT '"COL, + 1 ~, RYCOVMN ~/ gig ~
SOC ooNX ~~~v\ / W.BIl R- |
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yl)carbonyl}butfljamlno]sulphonyl] 6-thien-2-
ylphenyl]propanamide,

- N-(2-[[[(1S)-4-(6-aminopyrid-3-yl)-1-piperid-1-yl-
carbonyl)butyl]amino]sulphonyl]-6-cyclopentylphenyl] -

propanamide,

- N-[2-[[[({15)-4-(5-aminopyrid-2-yl)-
1-{[4-(difluoromethylene)piperid-1-yl]carbonyl]jbutyl]-

amino]sulphonyl]—6—cyclopentylphenyl]propanamide,

- N-[3—{[[(IS)—4-(5-aminopyrid-2-y1)j
-[[4~-(diflucromethylene)piperid-1-yl]lcarbonyl]lbutyl]-

amino]sulphonyl] [1,1'~-diphenyl]l-2-yllacetamide,

- N-(2-{[[(18)-4-(6-aminopyrid-3-v1)-

1-[[4~(difluoromethylene)pipefid—

l-yllcarbonyllbutyl]amino]sulphonyl]}-6-thien-2-yl-

phenyllacetamide,

- N-[2-[[[{18)-4-(6-amino-4-methylpyrid-3-y1l)-

1-[[4~-(difluoromethylene)piperid-l-yl]lcarbonyl]lbutyl]-

amino]lsulphonyl]-~é-thien-2-ylphenyl]propanamide,

- N-[2-[[[(18)-4-(6~-aminopyrid-3-yl)-

1-[[4—(difluoromethylene)piperiﬁ-lJylicarbonyl]butyl]-

amino]sulphonyl]-6-cyclopentylphenyl]acetamide,




I =-H((llel (T_sl 004 yH~OAF 8Nfiil HFR \ ~- a~ W
SfRI, ~./ 31/ R. AR-LIrj It"11J flj ~0~0OGCNH~~/ "HN~ ~ ~~~

R ~ Wre (iii) ~WAA/ RA/ HIlzl IIb] (or (lI) in which R -H) -

step fii) may be carried out in a mxture of copper iodide and

tri phenyl arsine (Ph3As) in 5 anhydrous di nethyl formam de (DIVZ%I ar}d%ow '
addi ng bi sdi benzyl i deneacet onepal | adi um (0) [ Pd(dba) z]) S g??i' may be
carried out in the presence of active pall adi umon-charcoal (Pd-c), and
ammoni um formate i n nmet hanol 4 August 2004 18 - step (iv) may be carried
out by taking up the conpound of fornula [I] in a 0.1 N solution of

hydrogen chl orideyang.-ini(seprapnareino jQﬂﬂp?HpﬂS of formula [V] of the
present 5 invention, as represented in Scheme I, are prepared according to

Schemes 3 and 41 - Schenesi31abeoheithhustrigte 3 e s epahabi-epy et guaci,eys
types of conpourids of fornmula [V], nanmely: - the conpound of fornula [Ve])

whi ch is usef ulcasbdyanbiai,en aednat]eulpHore, or-aepattat 802 of 1 conpounds  of
formula (1) in which W= CHZ-CH=CH (the double bond being in cis
configuration) ,phett] poopanaside,fornula [Vg], which is useful as an
intermediate in the preparation of conpounds of 15 formula (1) in which W=
- CHZ- CH=CH ¥t he Nlolibt e[ bohd) béiri§-eminoays icbi¥-iydurat i on),
1-{[4-(adifluoromethylene)piperid-1-yl]carbonyllbutyl]-
amino]sulphonyl]-6-cyclopentylphenyl ] propanamide,
- N-[3-[[{(18)-4-{(5-aminopyrid-2-yl)-
1~[[4—(difluoromethyleﬁe)piperid-l—yl}carbonyl]butyl]-

10 aminolsulphonyl][l,1’-diphenyl]-2-vllpropanamide, -
- N*[2*[[[(IS)—4~(6—amino—4—methylﬁyrid-B-yl)—
1—[[4—difluprome;hy1ene)piperid-l—yl]carbonyl}butyl]—
amino]sulphonyl]-Sﬁcycldpentylphehyl]ﬁropanamide,

- N-[3-{[[(lS})-4-(6~aminopyrid-3-yl)-

15 1—[{4-(difluoromethylene)piperid-l—yl]carbonyl]butyl]-
aminolsulphonyl]}-3'-fluoro{l,1l'-diphenyl]-2-y1]-
propanamide,

- N-[2-[[[(1S)-4-{5-aminopyrid-2-yl)-
1-[(4d-methylpiperid-l~yl)carbonyllbutyl]lamino]-

20 sulphonyl]—6-thien—2—ylphenyl]acetamide,

- N-[{2-[[[(18)~4~(6-aminopyrid-3-yl)-
.1—[(4~ethy1§iperid—1~y1)carbonyl]butyl]amino]-
sulphonyl]-6-thien-2-ylphenyl]propanamide,
-~ N-[2-[[[(1S)-4-(6-aminopyrid-3-¥1l)-
25 1-[{{4-methylpiperid-1-yl)carbonyllibutyl]amino]-

sulphonyl]-6-cyclopentylphenyl]acetamide,



- the conpound of fornula [Vh], which is useful as an internediate in the
preparation of conpounds of fornmula (I) in which W= -(CHz)3-, 20 - the
conmpound of forrmula [Vc], which is useful as an internediate in the
preparation of conpounds of formula (1) in which W= CHZ-C=C-, - the
compound of formula [Vi], which is useful as an |nterned|at2 u@u&%ﬁo
preparation of conpounds of 25 fornula (I) in which W= - ﬁ
August 2004 19 Scheme 3 HH Ps H (iv) ~; PIINH CO-H PI | QFi CIZNE (Vel fv3l'

~ (iii) 81 i

/1 t (i) H~--~ -t PINFi COyCH PINH CO=CH3 (val fuel f~%)

(vd 1. Bu3SnH ~ (iiJ 2. 81X (Vbl 8 (vfJ (vi) HH'H PLINH COzH (vgl (Vh)
4 August 2004 20 Scliard [4 (DSH -RE i fepyzi ®INHyODAPh [VI11 P PIN CO-H
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~[{(4-methylpiperid-1-yl)carbonyl]lbutyl]amino]-
sulphonyll-3‘-methyl{l,1‘-diphenyl}-2-yl]lacetamide,

- N-[B-[[[(1S}—4-(6—aminof4—methoxypyrid—3—y1-
l—[[4-(difluoromethylene)pipefid-l-yl}carbonyl]—
butyllamino]lsulphonyl][1,1’-diphenyl]-2-yl]lpropanamide,
- N;[3~[[[(lS}—4—(S—aminbpyrid—Z—yl)—
1-[(4—methy1piperid—l-yl)carbonyl]butyl]amino]~
sulphonyl]}-3’'-methyl[(1l,1’~-diphenyl]}-2-yl]lpropanamide,
- N-[3-[{[(18)-4-(5-aminopyrid-2-yl)- |
1-[{4-methylpiperid-1l-yl)carbonyllbutyl]lamino]-
sulphonyl]-3‘-fluoro[l,1’-diphenyl]-2-yl]acetamide,
- N~[3—[[[(lS)-4—(5—aminopyrid-2—yl)—
1-[(4—methylpiperid—l—yl)carbonyl]butyi]amino]-
sulphon?l]—B'—methoxy[l,1'—diphenyl}-2fyl]propanamide,
- N-{(18)-4-{(5-amino-2-pyridyl)-1-[[4-(diflucro-
methylene)-1-piperidyl]lcarbonyl]lbutyl]-2-(formylamino) -
3'-methyl[1l,1’-diphenyll]l-3-sulphonamide,
- N-[3-[[[(18,32)~4~(5-amino-2-pyridyl) -
1—[[4—[difluoromethylene)—l—piperidyllcarbonyl]-
3—butenyl]amino]sulphonyl]{1,1j-diphegyl]-2-yl}-
acetamide, | |
- N-[3-[[[(18,32)-4-(5-amino-2-pyridyl)-1-[(4-methyl-
l-piperidyl)carbonyll-3-butenyl]amino]sulphonyl]-

[1,1’-diphenyl]-2-yl]lacetamide.




LVi) (iii) [MI1] 1, 2n (ii) ~ 2. HLX (Vb) E. PIN$ CO'Ph fzx) To prepare
the conmpound of formula [Vc], the follow ng steps are carried out, for
exanple 5 (Schenme 3): in a step (i)) and by analogy with the synthesis

di scl osed in patent application WD 97/400S2, a conpound of formula [Va] in
which P1 is as defined above) is reacted with a conpound 03A&86§Hb64[Vb] in
which Bl is 10 an aromati c base bearing either.a protected or~unprotected
primary or secondary am ne function, or aigrecursor of an am ne function
such as a nitro group, and X represents a hal ogen atom to give a conpound
of formula [Vc]. 15 To convert the conpound.of forrmula [Vc] into a conpound
of formula [V) which mayabeubsedtdofeehley iinv e it ocesslsepsaesented in
Schenme 1, a saponification 4 August 2004 21 of the ester group is carried
out, and, whennd&lidbtmsd arpdecur sehavhkcarrd@igie ifrircHaon ttbbst PLLEUEESOr | S
converted into an am ne group optionally protected with a group P, by neans
of the techni duessbofonegaoinpotndhel sbtyullbat{ Igr &k riwiited tdloseeskill ed in
the art. To prepare the conpound of fornmula [Vh], the followi ng steps are
carried out, for exanpl eA(Schgaet3pf thestapefititon tiee abspound of formnul a
[Vc] is subjected 10 either to a total hydrogenation, both of the triple
bond and of5 t Ehantaogenibel econyobetiopt i ohalrlay tealil e dibytlza tohvent i ona
ort hogonal protection of the non-aromatic secondary ami ne which may be
gener at ed, wi tdpretapmpaP beedt agnpheagbaundorfcdichomdd ©F) tas a 15

sel ective hydrogenation of the triple bond, followed by a saponification)
to give the c@ﬁﬁ@dﬁﬁhﬁbQYﬁnu@%.W%ﬁ}.a$oaﬁré§éﬁé oRhe FFowrEwiidatl a
[Ve], the follow ng steps are carried out, for exanple (Schene 3): 20 in a
step (iii), cOFFRRPRAVRE]eXSIRIB ected to a contiolled hydrogenation of the
triple bond, optionally follomegeg a convenéional or,t hogonal protection of

the secondary amine of tWetRnd % 7@ by §ﬁ. e§Fodp BN \ﬂ”(d.r?ratg?oup P such
cster g odf oPHEGbiRe (VATeT s T chodteleot 1o i PR AR th 4
August 2004 22,10 prendle LG coimound o R Puba b abh S group
=CR4-, a compound of formula [V] in which P; is a
protecting group for an amine function, in particular a
tert-butoxycarbonyl (Boc) group, B and W ére as defined
15 above and P is either a protecting group such as
phenylmethoxycarbonyl of a hydrogen atom, is reacted,
in a step (i), with a compound of formula [VI], in
which R; is as defined above. A compound of formula
[IV]-is thus obtained, which is treated with hydrogen
20 chloride in a step {(ii) to give a compound of formula

{III].



follow ng steps are carried out, for exanple (Schene 3): - in a step (v),
conpound (Va] is subjected first to a 5 hydrostannylation of the triple
bond, followed by a catal ysed coupling via a palladiumconplex with a
conmpound (Vb] in which Bl is an aromatic base bearing either a protected or
unprotected primary or secondary am ne function, or a precur?%r %tf O%g am ne
function 10 such as a nitro group, and X represents a hal ogé e rﬁ 0 give
t he conpounds of formula (Vf], - in a stepifavi), the ester group of the
conmpound [Vf] is hydrolysed to give the conmpound of formula [VgQ]. According
to one preferred enbodi nent of the 15 process for preparing the conpounds
of fornmula [V] of the present inventiongcagnd l[ustrated in Schene 3: - step
(i) mentioned above nay be carried out in dinethylformanm de) in the
presence of a palladi um based-#at al yst such as the di chgprobis 20
(triphenyl phosphi ne) pal | adi u#l cupr ous i odi de gonpl ex, 'n basic mediun) for

exanpl e wi th potassi um bi ‘_%ar; e and A H an ous difnet hyl f or mam de, -
step (ii) mentioned above®nay b& carried out with ectdrar hydrogen or
amoni um formate, in-25 methgnol, in'thesxpresence of gpalladi um based

catal yst such as active palladi umon-charcoal, and by ?:arryi ng 4 August
2004 23 out the saponification with lithium hydroxide in a nethanol/water
m xture) - step (iii) nentioned above may be carried out in the presence of
pal | adi um on barium sul phate in 5 ethyl acetate. Wen Bl bears a nitro
function, it is desirable to ggeduce it beforehand, preferably with iron in

an et hanol /acetic acid nmixty’e, - step (iv) |eading to/aphe conmpounds [ Ve]
may be carried out with [itRiumhydroxide in a,,, W
y 3 . P;FNKCOE._. y + HCLl gas —-‘—;—11-
8, COR, , x HC1
v (211}

BP
/
W
a,n)\coa, ,X HCl + R,0C—N

frrxl

- o ’///1:v)
/ﬁ\ $0,NH ﬁ\&
*; _
r:l Ve g (HCL
A H

[1b]
for [I] in which R, = -H)

In a step (iii), the compound of formula
[III] is coupled, in the presence of triethylamine,
5 with a corﬁpound of formula (II] in which R;, Ry and A
are as defined above, to give, after treatment with
ammonia, a compound of Vformula [I]. The modification of

the group -NHCOR; into a group -NHR: as defined above in




10 net hanol /water m xture, - step iv) may be carried out with a conpound

[ Va] bearing a protecting group Pl such as trityl in order to inprove the
regi osel ectivity of the hydrostannylation reaction. This is carried out
with 15 tributyltin hydride in tetrahydrofuran in the presence of

tetraki s(tri phenyl phosphi ne)pal | adi um (0). The coupl.ing mj£2“®n§ 00

el ectrophilic reagent [Vb] is carried out in anhydrous diox r?tﬁe
presence of tetrakis(triphenylphosphine)pajdadium(0), 20 - when the group
Pl of the conpound of forrmula [VW] is a trityl) step (vi) consists in
converting the group P1 of trityl type into a tertbutyl oxycarbonyl group in

the presence of -3QUEQHS PMH JuR AT PX] dfﬁy?éflgighs&gith%gcgéﬁ%ﬁ %too the

carbonate. In 25 this operation, the met ester Is

carboxylic aci dechRysn@isvidg sf%mmigéd(omykaa&\é%mwﬂ @J%ﬁlﬁ} 004

24 with reference to Schene 4, the internedi ate conpounds of fornula ]

may be preparedkithes meKidye idripossi bl e, to prepare the conpounds of
formula [I] in which Wis a -(CH)~- group, i'n the following way: 5 - in a
step (i)) a conpound of Woigrulia [\ |dedleréd ee f 9P ghuhariompatind, den Whi ch
P1 is as defined above and Ph represents a phenyl group, is subjected to a
Hunsdi ecker5r egetimalat d Igi iex tWhE dpmmourd othyfdrogda 40h)]a 10 - in a step
(ii), the conpound of formula (VIII] is converted into the corresponding
organozi nc derhydtbgenoiyisils icf cawpleachd n[ 5] tis shancakakysdsowtt An a
pal l adium to a conpound of formula [Vb] in which Bl is as defined above
and X represenssen haivoger gtiom alsdmpaindg dhef manpbandsbof formula [1X]

- in astep (iii)) the conpound of formula [IX] is hydrogenated on a

pal:l adi um cat al yst to gi #ecohdiognpoumtefpfaTented [&nmboltaenngod thee
carboxylic acid function. 20 According to one preferred enbodi nent of this
process for prepasesg far poepedidg ¢hef mompquijds Jobf fehwupred@nt of
invention, - step (i) nentioned above nmay be carried out in carbon
tetrachl orl®e UPBIPr@FHBE) INHErKéOpresence of

- the step (i) mentioned above may be carried
out in the presence of N,N-diisopropylethylamine (DIEA)
in dichloroﬁethane or in dimethylformaﬁide by adding,
under nitrogen, O—(lvbenzotriazolyl)-N;N,N‘,N’—

15 tetramethyluronium hexafluorophosphate (HBTU),

- step (ii)rmay be carried out in
dichleromethane in the presence of hydrogen chloride
gas,

- step (iii) may be carried.out first in

20 dichloromethane and triethylamine (TEA) and then by
taking up the product obtained 1n tetrahydrofuran (THF)
and then passing a stream of ammonia through, followed
by treatment witﬁ 0.1 N hydreogen chloride in
isopropanol, or with hydrogen bromide in acetic acid,

25 - step (iv) may be carried cut by taking up
the compound cof formula II] in é 0.1 N solution of

hydrogen chloride and in isopropanol.



25 di (acetyl oxy)i odobenzene and nol ecul ar iodine. This step is thus carried
out under Wirradiation, 4 August 2004 25 - step (ii) nentioned above may
be carried out in dinethylfornmam de under argon in the presence of zinc
powder activated by adding trinmethylsilyl chloride and 1, 2-di bronoet hane.

The organozinc derivative thus 5 prepared is then treated w,t h
el ectrophile B1X, for exanple in the presence of tris(diben?%ﬁpggﬁgg%etone)
di pal l adium and tri-ortho-tolyl phosphine atjgoomtenperature, - step (iii)
menti oned above may be carried 10 out in a nmethanol/water mxture.in the
presence of active 10% pal | adi um on-charcoal catalyst and at 50 psi of

hydrogen. Wth reference t( Schei®y Seol Bner ¢85 1kAcobFaim Saipounds  of
formula [ XV], which are useful Igﬁés internediétes for preggﬁlng tﬁgg

conpounds of foa@dorddrcd Riaac NG LeBbh §AGhBYBALT @hd EIMPBRLAS B Y
the follow ng steps are carried out: - in a step (i), a 4-am nopyridine

conmpound of for fwran¥ [m WiirchiHieh ani pepfesehtonai grdiet ectmgd 2@ W th a
protecting group Pl as defined above, is converted into a derivative of
fornula [ XI) bealisg pirapdite@iine iaiBdpose tvoprdsbBEARehang;iteg, i ntroduce
the desired groups, - in a step (ii)) the conpound of formula 25 [Xl) is
coupl ed withSa befemencacitd drhansd e wieforovhpodBiOHnayl berpirdhaAds a
phenyl nucleus or a heterocycle which is optionally substituted, in the 4
August 2004 26 breseaceiafy,aipald atiepn tal al yis¢, compguud afcdopould of
[III] as obtained in step (ii) of the process of the
invention described above {(Scheme 1) [with P'= a
hydrogen atom] with a compound of formula [IIa], in
10 which Ry is a halogen atom and R; is as defined above. A
compound of formula [Ia] is thus obtained, which is
coupled with a compound of formula [VII] in which A is
as defined above and Ry is a (Cyin)alkyl group, to give
a compound of formula [I]. When it is deéired to obtain
15 a compound of formula [I] in which R; is a hydrogen
atom, a hydrogenolysis of compound [I] is then carried
out in a step (iii) to give a compound of formula [Ib].
According to one preferred embodiment of this
variant of the process for preparing the compounds of
20 formula [I] of the present invention, in which X
represents a group =CRy4-,
- step (i)>mentioned above may be carried out
first in dichloromethane, in the presence of

triethylamine, and then by next taking up the product

25 obtained in a stream of ammonia,




formula [XI1]) Scheme 51 ~N (ii 8 I ~NPHN P~HN 8r tx] txi3 (ii) ~
A3(ox)i Al N (iii) A( ~-NP~-HIN/ / ..--"--~P~HN/ S\ ,I . Br R-SrtS
tXitrr , 1~ (Xtr] (iv) AwN(v] N/ ~RCO-1 / HZN/ 1. (R3C0)z0O S\ |
2. SOzCz COR ~ SQzZCl txxv) 5 - in a step (iii), the sul phur atomwhich is
the precursor of the sul phonyl chloride group.is introduced,W

pal | adi um cat al ysed coupling reaction between-the. conpound 8#“@8%%9% [ XI1]
and an organotin derivative prepared beforghand from benzenenet hane 10

t hiol) 4 August 2004 27 - in a step (iv), the protecting group Pl is
renoved by acidic treatnent under conventional conditions to give the
compound of formula [XIV], - in a step g¥jerhe compound of formula 5 [XIV]
is converted into a m xed i mde by treatnent wi th an anhydride, and the
benzyl thiol group is then directly oxidized to the | or osul phonyl

derivative of formula [XV]_ &ith sul phs &l ori de ifn the Feise rCey of
acetic acid and water. 104¥Accordi ng to g preferr ‘ ent] of this
process for prepghing, t,{l}eiq:ggp S rmJ_a‘_i_L ; (i W-genti oned
above may be carrie olit in dceto ké’fl | esoyt h N-brorms eT i de) - step

(ii1) mentioned above may be carried 15 out in a di oxane/water mxture in
t he presence of SOC!H&E“ c%ripon te and tet(;lagq s(triphenyl phosphy ne) pal | adi um
(0), - step (iii) bned-above may be carri ed

Wep " A-S(R);

]
Q.NH , : ogm\yﬁ\%
J\m«jgj \)\‘ (ii) K)I\mﬁ
R : W,
R -_ & LA

{Ia] YII) (11

O
R,)L o \J\B’ )k”:d
(iid ) W\B

{x1 . (zE]
{or (1] in which R, = -H)

- step {ii) may be carried out in a mixture
of copper icdide andrtriphenyiarsine {PhjAs) in
5 anhydrous dimethylformamide (DMF) and by adding
bisdibenzylideneacetonepalladium (0) [Pd{(dba).l,
- step (iii) may be carried out in the
presence of active palladium-on-charcoal (Pd-c), and

ammonium formate in methanol,



out in anhydrous dioxane in the presence of 20
tetraki s(tri phenyl phosphi ne)pal |l adium (0) with
tributyl [ (phenyl nmet hyl)thi o] stannane prepared beforehand, - step (iv)
menti oned above may be carried out conventionally in nethanol in the
presence of a 25 stream of hydrogen chloride, - step (v) H% paesh Qbove
may be carried out by heating in a pure anhydride such as propionic
August 2004 28 anhydride. After evaporating off the excess reagent, a
treatnment in a mxture of acetic acid and water w th sul phuryl chloride
gi ves the expected chl orosul phonyl conmpound of forrmula [XV] directly. 5 The
conmpound of formul-a [ XV] -t kgepohtiai)nedhyraye tdefr Dedusad by RERAAE Jhe
conmpounds of formula (1] in accordance with the in~rention in which X = N)
by foll ow ng ttikepeompeahddedcrficdredilian llepifiaid.dofNSebeneibn ibfe. by
coupling the conmpound of forrmula [XV] 10 with a conpound of formula [I11]
as defined abadwedrdgenstaibirigiec ambunds scppmdparsol he conpound of fornul a
[Vb] are conmercially available or are described in the literature) or
alternatively may be prephredocapoourdisngft € amthbals[ Whi ofi ahe gesekeinked 15
therein or which are known to those skilled in the art. The exanpl es which
follow il Ust rateenheopr epar aepoeseh test tial Sdmmauhdsare prepadadce with
the invention. The m croanal yses and the IR and NVR spectra confirmthe
structure of t#ecerdposinde Sohemesd3 20dTHe nunbers for the conpounds,
illustrated refer to those in the tables given later) which illustrate the
chenical structures and %ﬁ?@ﬂé&l3pﬁ6§eﬁt' YFtratrinber Bfepanpbindsof
according to the jnvention. The ratio (X éﬁ% represents the (acid: base) 25
ratio. 4 Aug‘(%’fl‘?%4t3é@eﬁx8ﬁrpF€mP°P@§ﬁp la V], namely:
(S)-N-[2-[([4-(6- anlno rid-3- t hyl per|d3 yI)carbonyI]butyI]am
no] sul phonyl ] -B- t hi €2 VTBﬂBﬂéIP ré%gwgﬁl drdﬁﬁﬂ%ﬂlﬂ% wsgfygl
N- (5- bromopyri d- 2-yl trifluoro eta de 68 Om (0.477 nol) of a
sol ution o trifi uoaf’%)a%%‘f‘?’ém‘aﬂﬁ%ﬁ i FH B R R R 1 b SRR AARES ab E

added dropwi se at Ot% e (Btrogegickowa 19_,1_13201,:% on O(the é)o‘ﬂjl(o 433

nol ) of S-brono-2

bond being in cis configuration),

the compound of formula [Vg], which is useful as
an intermediate in the preparation of compounds of
formula (I) in which W = -CH:-CH=CH- (the double
bond being in trans configuration),

the compound of formula [Vh], which is useful as
an intermediate in the preparation of compounds of
formula (I) in which W = -(CH;);-,

the compound of formula ([Vc], which is useful as
an intermediate in the preparation of compounds of
formula (I} in which W = CH,-C=C-,

the compound of formula {Vi], which is useful as
an intermediate in the preparation of compounds of

formula (I) in which W = -{CH;);-.




pyridi nam ne and 41.25 ml (0.519 not) of pyridine in 250 m of

di chl oronet hane. The m xture is allowed to warmgently to roomtenperature
and stirring is continued for 18 hours. The reaction mxture is diluted 15
with 300 mM of dichloromethane and is then washed with water (2 x 400 m)
and then in. saturated sodiumchloride solution (2 x 200 mé)Au RAoaWhi ch
it is dried over sodium sul phate and concentrated under re pressure.
The residue obtained is purified by 20 chropgmat ography on a col um of gel,
~eluting under pressure with a dichl oronethane/ pentane (1:1) mxture. 100 g
of N-(5-bronmopyrid-2-yl)-2,2,2-trifluoroacetam de are obtained in the form
of a white solid. Yield 1$) = 86; mp. dQeme 73- 4 August 2004 30 1.2.

Met hyl (S)-2-[((1,1-dinethyl ethoxy) carbonyl]am no]-S-(6-((trifluoroacetyl)
am no] pyri d-3-yl]peni-4=¢poate 1.7 g (2.4 mmol ) of dichlorobis(triphenyl 5
phosphi ne) pal | adi um added at room tenperature, under aggon,  Ho a

m xture of 13.0 g (48. 3 nmol) of

N- (5- bronp- 2- pyri dyl ) .2 8y2- trifluoroatEflani de, 16.0 g (70.5
met hyl (S)-2-(((1, 1-di net hyl et hoxyjs—earbonryt] an no] pent-4-y tes 0.46 ¢
(2.4 mmol) of 10_co i odide and 13.35 g (96.6 mml) of pgtassium
carbonate in 25 f é-?‘?n’?drous di met hyl f or mam de (DVF) p %%
is.heated for 5 hours at 65C. The m xture is taken up |n ether ¢800 rr1) and
t hen washed with water x 600 m) and then with saturated[ ?dr um 15

chl oride solution (300 ) and is dried over sodium sul phate The product
obtained is filtered and then concentrated under reduced pr ure The

resi due obtained is purified by chromatography on a column df ‘§t4%i ca gel ,

el uting under pressure with an ethyl 20 acetate/cycl ohexane gr adi 1 of
fromO to 20~ ethyl acetate.-A0 g of methyl (S)-2-[[(1, 1-dineth
carbonyl ] am no-5-[6-(triflLdoroacetyl)am 5}0] pyri ¢3ryl ] pént-4-ygbate are thus
obtained in the formof af oil. 25.4Yi GL (~}—52—4 August
(S)-6-Amino-a-[[(1, 1-gli edhoxy) car bonyl ] am no] pyri di mEH3-
acid A mixture of 8.04 g of nkt Ryl

(S)-2-[[(1, 1-di met hyl et hoxy) car bonyl ] am no] 5

5-[6-(trifl uoroacetyl)am[ﬁfe] pyrl d- 34y®] pent - 4-ynoate (20 rrmiM:J and active
10~ pal | adi um on- charcoal g) in nethanol (80 nl) and acetic acid (1.32
m; 22 mmol) is strrr(s under 50 psi of hydrogen af4 jnoom
tenperature. The mi xt'ur e I(Sﬁrf |B éﬁﬂ and is then 10 concentr tecf under
reduced pressure: The res ed is taken up in ethyl &acetate (400

peojcxryoi ¢

m ) and then washed with sat at ed sodi um hydrogen carbonate so ion (200
m ) and saturated sodiu oride solution (200 m)) filtered gnd dried
over sodium 15 sul phate arﬁ is then concentrated under reduced/pressure.
Li t hi um hydr oxi de nonohy (1.1 g) 26 mol) is added, at , to a
solution of the residue ¥hus obtained in nethanol (50 m) ang water (15
m). The mxture is all d to warmto roomtenperature apa 20" cet&rring is
continued for 18 hoB& THE:FBact i on VE]
(VL]
{(vi)
H |
H
P,NH CO_H

[val



m xture is cooled to OC, neutralized with 1IN hydrochloric acid solution and
then concentrated under reduced pressure. 7 g of

(S)-6-am no-a-[[ (1, 1-di net hyl et hoxy) car bonyl ] am no] pyri di ne- 3- pent anoi ¢
acid 25 (lithiumchloride) are obtained in the formof a viscous oil, which
is used without further purification in the follow ng step.4 4 q zt 2004
32 Yield (~) = 88 1.4. 1,1-Dinmethylethyl (S)-(4-(6-am nopyr|d’t”§!‘§|u3q’l6

1- ([ 4- et hyl pi perid-3-yl)carbonyl ] butyl] carganate 52.19g (55 mol) of

O (benzotriazol-1-yl) N,N,N , N -tetranethyl uroni um hexaf | uor ophosphat e
(HBTU) are added portionwise with stirring, at OC under nitrogen, to a

m xture of 2.0 g of (S)-6-am no Scheme 4
a-[[(l,l-dinethylethoxy)carbonyl]anino]pyr|%?ne_10 3-pentanoic acid (5.5
mml), |.14 g (7.5 nﬂD|()Qf 4- et hyl pi peri di ne hydrochl ori de,

N, N-di i sopropyl ethylampé” (DIEA) (2 5 ml; 14 mol) in dichlorgnethane | 30
m) and 3 m of anhydrgus dinethylformam de (DMF). The m xturé¢ is all owed
to warmto roomtenpefature and 15 stirring .is continued for 18 hours. The
reaction mxture is ken up in 250 m of ethyl acetate andgis washed with
50 M of 0.1 N hy cknm@?bmﬂcid solution and with 50 nl ofAgatuyated

sodi um hydrogen carbonate solution and with SO m of s&Y# at eeC;so8hum

chl oride 20 solution. The product obtained is then dried over sodi um

sul phate and then filtBf&3 and concentrated under reduced priesiure. The
residue obtained is purified by chronmatography on a colum of silica gel,
el uting under pressure with ethyl acetate. |.48 g of 25 1,14dinethylethyl

(S)-[4-(6-am nopyrid-3-yl) P([4-ethy|piperid-3-y|)carbgnii]bdbyﬁ?carbanate
are obtained in the form of {a viscous oil. 4 August 200% 332yi BN (V&) =
74 1.5. (S)-1-[2-P.mno-5-(6-am nopyrid-3-yl) B
1- oxopentyl]-4-ethyl pi per gdi ne hydrochlorngig :1) 5 A solutionf*of 1.48 ¢
(3.6 nmol) of 1,1-dineth thyl (S)-[4-(6-am nopyrid-3-yl) -

| P,NH™ TCOK T

N I
(il P,NH” “co, “Ph

(1X]
Tc prepare the compound of formula (Vc], the
following steps are carried out, for example
5 {Scheme 3):
in a step (i), and by analogy with the synthesis
disclosed in patent application WO 97/40052, a compound
of formula [Va] in which P; is as defined above, is
reacted with a compound of formula [Vb] in which B; is
10 an aromatic.base bearing either .a protected or
unprotected primary or secondary amine function, or a
precursor of an amine function such as & nitro group,
and X represents a halogen atom, to give a compound of
formula [Ve].
15 To convert the compoﬁhd.of formula [Vc] into
a compound of formula [V] which may be used directly in

the process represented in Scheme 1, a saponification



1-[ (4-ethyl pi perid-3-yl)carbonyl]butyl]carbamate in 40 m of

di chl oronethane is treated for 1 mn at OCwith a stream of hydrogen
chloride. After one hour at 10 OC, the reaction mxture is allowed to warm
to roomtenperature and is then concentrated under reduced pressure. 1.4 g

of (S)-1-[2-am no-5-(6-am nopyrid3-yl)-1-oxopentyl]-4-ethy e
hydrochl oride (2:1) are obtained in the formof a white soﬁgﬁﬁﬁg%#pﬁ 15 is

used mnthout further purification in the f-ol | ow ng step. Yield (~) = 100;
mp. (O 65. i 1.6. (S)-N[2-[([4-(6-am nopyrid-3-yl)]-1-(4-ethyl
piperid-3-y|)carbonyl]butyl]anino]sulphonyl] 20

6-;hien-2-y|ph§?ékkgrgg% q?%%ﬁﬂaﬁé fyléﬁfﬁu§4 gﬁdll@h%ﬂgﬁﬁzgﬁﬁﬁf)aof

triethyl am ne are a ution of 1

(S)-1-[2-ani no?ée&@r%k”%&yrahd -a3riHe -Fhronsht Vinié- gia&helse%r idi ne

hydr ochl ori de in 20 M of 25 dichl oronet hane, | owed by portionw se

addi tion of 1.o4ngef¢ @Mk Ofan? Alin JQL %pcy ammgl p§ortebead with
2-yl benzenesul phonyl chloride. After 4 at 0 200 4 August 2004 34

of ethyl acetajegargpagdedyandatize of xHe ecé@hﬁﬂgﬁbyva@bedr%hmcloo m of
sat ur at ed sodlun1hydrogen carbonate solution and 100 m of saturated sodi um

chloride sof utiwemiFheypraducirebiaioned des whdas ©wver18dsedi yresdkphat e and
concentrated under reduced pressure. The residue thus obtained is taken up

in 100 mM of tetrahydrof gpaprephre ahed icordgramdant efotoud& §wH]{rerked for
5 mnutes with a stream of amonia. The reaction mxture is allowed to warm
to room 10 tenpel dbvwingasdepafl bee 4alrodres] aw t hisor cexemepleat ed under
reduced pressure. The residue obtained is taken up in 50 m of a 0.1N
solwution of hytsclgemecBloride in isopropanol (5 mml) and is then
concentrated under reduced pressure and purified by chromatography on an 15
RP 18 col um, Bhusteg Wiih, akbacerspiound efwdiarmuadiént b$ svbhrsSted to
30/70. 2 g of (S)-N-[2-[[[4
(6- am nopyrQ d-SL gy -4o(4- éPﬁ?ﬂ-phﬁéF‘PGe@ﬁyﬂl)oéarW]Of the triple
but yl ] am no] sul phonyl | - 6-t hj en- 2-yl phenyl | pr opanam de rochlorlde are
ObtglLed ] g%d ] é of the n1t¥08en %ek%rgzycle g?%na
followed by a conventional orthogonal'protedtion of the
non-aromatic secondary amine which may be generated,
with a group P such as phenylmethoxycarbonyl, or to a
15 selective hydrogenation of the triple bond, followed by
a saponification, to give the compound of formula {Vh].
To prepare the compound of formula ([Ve], the
following steps are carried out, for example
{Scheme 3):
20 in a step (iii), compound {Vc] is subjected to a
controlled hydrogenation of the triple bond, optiocnally
followed by & conventional orthogonal protection of the
secondary amine of the amine borne by the group B, with
a group P such as tert-butoxycarbonyl (Boc). In a step

25 (iv), a saponification of the ester group of compound

[vd] is carried out to give compound [Ve].



20 Yield (%

=79, mp. (C = 144-148; 20 [CC D () _ +120 (c = 0.2;
nmet hanol ) Exanp

7
|l e 2 (conmpound 5):

(S)-D1-f2-[[[4-(6-am nopyrid-3-yl)-1-[(4-ethylpiperid :
3-yl)carbonyl ] butyl]am no] sul phonyl ] -4-pyrid-2-yl 25 phenyl ] propanam de
hydrochl oride (2:1). 35 4 August 2004 2.1. .- :

(S)-N-[2-[ ([ 4- (6- ami nopyri d- 3-yl ) 1- [ (4- et hyl pi per.i-d- 3-yI ) cafBSIF By 1 | ani
no] sul phonyl ] - 4- br ono- 6- i odophenyl ] propananide 5 The same procedure as in
Exanple 1.6 is used) except for the treatnment with a 0.1N sol ution of
hydrogen chloride iri isopropanol and the purification by chromatography on
an RP18 colum. Thus, stargtd 1 1 g I

(S)-1-[ 2- ani no- 5- ( 6- ani no ﬁldor}%i/%%? 5. §/ﬁ?- fégxggggﬁ) §P?f] gﬁ‘é‘&‘?&ﬁ ol ¥eti drhe
hydrochl ori de (Zxh) ARGl (3¢ f 2+[b
oxopropyl)am'no]-5-bront§%?f§§a obengeﬁggﬁ%gﬁoﬁéF’cﬁ?%%ﬁﬁ%m%}% g of
(S)-N-[2-[[[4- (qoamanpynid-3-yl)1-[(4-ethyl pi perid-3-yl)carbonyl]butyl]am
no] 15 sul phonyl]-4-brono-6-i odophenyl ] propananide are obtained in the form
of a white powder inYiselsd &) (v Bloomp®und Cvzy 193 : :
(5)-N-[2-[[[9-(6-Am nOpyreléjd- 3-y1) lrﬁﬂ()(fet VT hi par F’ﬁ%-eﬁ ST ) Bt ]
20 ani no] sul phohykko4tbhoR=6-iMH ik 2-é phetyl e BRARANZIGE . oD (0.14
nmol ) of bis(di benzylidene acetone)palladiuﬂ%(O) is adge&,%gifpﬁggﬁ?
tenperature) tocatailysedecolipl.ifig (it % paDlddofim( ShmP1k Llildr 6 25

am nopyrid-3-yl)]-1-[(4-ethyl.piperid-3-yl)carbonyl]butyl]am no|sul phonyl]-
4- br ono- 6- i odophempbhipdopdbaniice whi A2 Ry ﬁ&.%&IﬁﬁHﬂa@ichéééiBgaykﬁgannyl)
4 August 2004 36 pyridine) 0.052 g (0.28 mmol) of copper iodide and 0.17 ¢
(0.56 nmol ) of eitpkensl arskee tied ©miumdrardytdedusr thaeihpkf eeramiade
(DVF). The reaction mxture i.s heated at 80C for 7 hours and is then taken
up in 5 200 M #hirehfunatéent eorThke priocdursor OFf heem swshed fuwceeow th 200
mlL of aqueous 10~ ammoni a solution and then with 100 m of water and 100 mi
of sat urat ek so¥PEln 28l &r ndETrsobuPuPn. aTIse ¥ emprésrnss| at hadogendakeg,over
sodi um sul-phate and filtered and the 10 resulting product is concentrated
under reduced prRsetiYe:; tifecPeRPHBESt Rfs fotmikfedl V]l purified by

chromat ography on, a colum of silica %el) el uting under pressure with a
99/ 6 di chl or onet idhe? net FRN6Y 1 hi xEBFe 56854 @ of the compound [VEf]
(S)-N-[2-[[[4-(6-am nopyri ds 3- I%.lS

1-[(4-ethy|pipe#?gh%é%§?%%ﬁ%oﬁél bUEy FPEnmcREPSsh &y | feumplanbVs] pyri d- 2- v
| phenyl ] propananide is o i ] e formaof. an ojl. Yield (~) = 30 2.3.
(S)-N-[2-[ ((9- (6 Ani nopy%%%ﬁ@fygz%g ond rpnreferred embog'\lmergt of the

1-[(9- et hylj p%ﬂd%e%é"é&zar&éyélr?#éy%e compounds of formula [V] of
| the present invention, as illustrated in Scheme 3:

- step (i) mentioned above may be carried out
in dimethylformamide, in the presence of a palladium-
based catalyst such as the dichlorobis-

20 (triphenylphosphine)palladium/cuprous iodide complex,
in basic medium, for example Qith-potassium bicarbonate
and in anhydrous dimethylformamide,

- step (ii) mentioned above may be carried
out with molecular hydrogen or ammonium formate, in

25 methanol, in the presence of a palladium-based catalyst

such as active palladium-on-charcoal, and by carrying




am no] sul phonyl ] - 6- pyri d- 2-yl phenyl ] pr opanam de hydrochloride (2:1) A

m xture of 0.2 g (0.3 mMmmo].) of

(S)-N-[2-[[(9-(6-am nopyrid-3-yl)-1-[(9-ethyl pi peri d25

3-yl)carbonyl ] butyl ] am no] sul phonyl ] - 9- br ono- 6- pyri d

2-yl phenyl ] propanam de) 0.02 g of active 10~ paIIadiunnn-ch&&gald%gd 0.2 g
of ammonium formate (3.0 mol) in 37 4 August 2004 10 m or “nethanol is
refluxed for 2 h. The reaction mxture is $gltered and is then taken up in
100 m of dichl oronet hane, washed with 50 ml of saturated sodi um hydrogen
carbonate solution and 50 m of saturated 5 sodium chloride solution. The
resul ting sol uttiu@n tte rsaifdrets DVeF i sQd, upns Uk phate apdiddiend iddeged and
the resulting product is concentrated. The residue thus obtained is taken
up in AOm of methal¥lsalddd®mbtt ey ogen chloride in isopropanol and is
then 10 concentrated and purified by chromat ography on an RP18 col um,
eluting with an acetonitri lsdemmt pri{r agéeoi ontdf Ebeve 9yt ©SB8Watidy 135 g
of

(S)-N-[2-[[[4- ebtammapye ipreSsatige Iof (Fa Bl adi wnpeni Ba3-iyinm carlkMudd by yl ] am
i no] sul phonyl ] - 6-pyri d-2-yl phenyl ] propanam de 15 hydrochloride (2:1) is
obt ai ned. Ybel éthy)l acefatm.pWHed) Bl MdeadS0a 20tfd funti8on(c i+ Q2;

nmet hanol ) Exanple 3 (conpound 10):

(S)-N-[2-[[[ 1- desieehlepitpermiath@ /| ) cdrdbbryshard, preferably with iron

4- pi perid-3-yl butyl ] am no] sul pl ~onyl ] -6-thi en-2-yl phenyl ] propanam de
hydr ochl ori de 3nlanMetipnolfpceiq Boidimettytet hoxy) car bonyl ]

am no] - 1- [ (phenyl net hoxy) car bony| ] pi peri di ne4- pent anoate 25 A mi xture of
2.8ig (10.0 nmol) of nethylstep (iv) leading to the compounds [Ve] may
(S)-2-[[(1, 1-dj net hyl et hoxy) car bonyl ] am . no] - 5- pyri d4-yl pent - 4-ynoat e and
0.28 g of acti?® FOYFIFS PAF Whth 4 ikiyudr odwokedeniBharcoal in 20 n of
ethanol is, stirred for 3 hours .at roomtenperature under 60 psi of
hydrogen. The P&5 ?PBE/WF%Fﬁr@H¥§qu¢ered and.concentrated under reduced
pressure. The residue obtained is . taken etic acid and

t up in 5.%9 m _of .
stirred for 14 hours in thétﬁpeégﬁcgﬁﬁiqénﬁ?if%ﬁ pPati HhhitoRi 8PEHEE 60
nder reduced bralodeaf ik 8 glek e s P RER 0 R-80 5 Tt

under reduced sure. r 8si-due ob i

tetrahydrofuragrégyFEolgmﬁggvg irh, OF o) tq?%%égﬁf%§§#é§§o€?gs cooled to 0C

foll owed by addition of a solution of 73. sodi um hydr ogen

carbonate in 99,8to8t aWaleht i8R rkald iln (1hil M®IJa0fi DENZYE wien

chl orof ormat e are added dropwi se. The m xture I1s allowed to warmto room 15
t enper at urgs angribiieyl eaft hoAri 8eCont itRUSE HyAlr £ YUK Sin Thge Lﬁﬁé& bRBe
mxture is taken up in 20 O nlL of ethyl acetate and is washed twice with
100 m of 1N hyfiroettakis (aeigheallphospiiche )il diud 000 Dhesat ur at ed
sodi um hydr ogen carbonate. solution and with 20 10U ml of saturated sodi um
chl ori de sol ut¢ouplhe weshl thergedekutriophiils admieadreover [Wodi isn satphade.
Thei resulting product is filtered and concentrated. The residue obtained is
purified by chewrraingraphgronsadéokans éh ¢ihd garegaincelad i ng under
pressure with a 25 cycl.ohexane/ethyl acetate gradient of from95/5 to

80/ 20. 3.55 g Vitn@thy(tyspberyviphesphdnenpeiyiastingxy)0) . 39 4 August 2004

20 - when the group P; of the compound of
formula [Vf] is a trityl, step (vi) consists in
converting the group P; of trityl type into a tert-
butyloxycarbonyl group in the presence of aqueous
sodium hydroxide using bis(di-tert-butyl) carbonate. In

25 this cperation, the methyl estef is hydrolysed td

carboxylic acid, thus giving the compound of formula

fvgl.




car bonyl ] am no] - 1- [ (phenyl et hoxy) car bonyl ] pi peri di ne4- pent anoate are
obtained in the formof a viscous oil. Yield ($) =79: np (O = 110. 3.2.
iS)-a-[[(1, 1- D et hyl et hoxy) car bonyl . ] am no] 5

1- [ (phenyl met hoxy) car bonyl ] pi peri di ne 4-pentanoic acid A m xture of 3.55 g
(8.0 nmmol ) of nethyl

(S)-a-[[11,1-di met hyl et hoxy) carbonyl ] am no] - 1-[ (phenyl net hoﬁf)ugﬂ?tlj?gwl ] pi pe
ridine-4-pentanoate and 0.40 g 10 (9.6 mmoly), of |ithium hydroxide
nonohydrate in 15 m of nethanol and 5 ml of water is stirred for 18 h at
roomtenperature. The methanol is evaporated off under reduced pressure and

the mxture is then cool eg;tq ng% ; A didied d.0- i Ztﬂ"‘e? hﬁ@%gg‘%msia g

hydrochl oric acid 15 solution, an en extracted twicé 'w

ethyl acetate. dhgob6sdkt bRY£BXHiaG! qivqm%}eépég)%%}}&?e{ﬂphg{%égﬁg&%%d

sodi um chl oride sol uti on and then dried over m su

filtered) and the pessdpeeobbabpedaire G WM ALGHs o8 © i
(S)-a-[((1,1-di metllleyl et hoxy) S0P Bas itlis o fbrmula (1) in
car bonyl ] am no]wHi ¢k phepy| gethexy) cardyanyt | piReint - €b0¢o¢zRenNt,a0Qi ¢ acid
are obtained in the formof a V\/m}/t‘e powder, which is usgdlvmgt ho{%? further

purificatiorgi.n the foll owiAgasteRp Yi8l,da WorpReha 4P AoAugyst 3 3
Phenyl met hyl (S)-4-[4- [[ (1, 1-di methyl ethoxy) ofHAYa! (7294

carbonyl ] am no]der{ve@t fiybpi §BGt dmicybr3d0xaperiildpip parld detelriGadoxyl at
e 1.7 g (4.4 mol) of O-(benzotriazol-1-yl) 5 NN, N, N -tetranethyl uroni um
hexaf | uor ophosmiades (3HTR) Aepraddadspar phenawils graip 0G sinslgsj e t&£Q@0eH, to
a solution of 1.73 g (4.0 mmuol) - :

of ' (:S)-a-[[ (1, B durgdigchtdmxyszat bonytbapine] the (quirernumetddx§deas bonyl ] p
i peridine-4-pentanoic acid, 0.66 g (4.4 mmol) of 10 4-ethyl pi peridine
hydrochl oride aMfTZI8 nil (10.4 mmol) of N, N-diisopropyl ethylam ne (DI FJ1)

i n di chl oronethane. The reaction mxture is allowed to warmslowmy to room
t enper aturdfand the reacti o ia tofPi hbdd. f 6helgonponad Tie fammtian

m xture is then_taken up in 200 ml of 15 ethyl acetate and is washed with
100 ml of 1IN hyliddHl dr§ CUF st uined bhE ERERCRPORJIOE Mrasmaezing at ed
sodi um hydr ogen, car bonat e s%_l_uti on and wth 100 m of saturated sodium

chl ori de” sol ut iS§F 2 VAt YSes WhiHy 17 oeeid® 1P 4Ri 8dtHveV iodidrmls@ighat e and

is 20 filtered and th concentrated. The residue obtained, is purified by
chr omat ographywdr%%ap&q)‘l Wt S 12 SGEGUR u??ngcﬁﬁlﬂgfa M&dsdme Wi a 4/ 6

et hyl acet. at eLcygl ohex Xt 2 f e t hyl

g s% ;14-£g-|[[_(1, %g?%egﬁyigﬁhgl%é) %g’r%é’(‘inﬁ?’]%ﬁ ﬁ%ﬂ’%%e'enti a 1|-1atlogen at;n,_ d
-(4-e erid«1s -5- elscarboxyl ate are obtaine
o the 1o ESprESTEiYE o egic|5.§‘%Eﬁidg’ugﬁfsgg‘%m‘gial%%@rd (% = 95 3.9,

Phenyl met hyl (S)-4-[4-am_nq+p-5( 4 vl i periwls 1 =h- axape i_peri di ne
1- car boxyl ate hydrochl ori dg'ng aA45s%Ihutdllolﬁi )g'f %ﬁ%fglln%gggem%gl ;%%Hﬁa

phenyl . net hyl (8ki4ik4nilcbgbrdivert d & eayisai ban¥htalyst to give
am no] - 5- (9- et hyl pi perid-1-yl)-5-oxopentyl]piperidine
the compound of formula [Vi] bearing a free carboxylic
acid function.

- 20 According to one preferred embocdiment of this
process for preparing the compounds of formula [Vi] of
the present invention,

- step (i) mentioned above may be carried out
in carbon tetrachloride under argon, in the presence of

25 dilacetyloxy)iodobenzene and molecular iodine. This

step is thus carried out under UV irradiation,



1-carboxylate in 60 m of dichloronethane is treated for 5 mn at OCwth a
stream of hydrogen chloride. 10 After 3 hours at 0C) the mxture is
concentrated under reduced pressure. The resulting product is used w thout
further purification in the follow ng step. 1.35 g of phenyl net hyl
(S)-9-[4-anino-5-(4-ethy|piperid-l-yl)-50xopentyl]piperidigqni-&%gﬁgxylate
hydr ochl oride are 15 thus obtained in the formof a viscous'0 F> 4%l d (~)
= 100 3.5. (S)-N[2-[[[2-[(4-Ethyl piperid-3_s yl)carbonyl]-9-piperid-4

"yl butyl ] ani no] sul phonyl ] - 6-t hi en-2 20 yl phehyl ] propanani de hydrochl ori de
1.27 g (3.3 mml) of 2-[bis(1-oxopropyl)

am no] - 3-t hi en- 2-yl benzenesul phony| chloride are added portionw se, at 0C,
to a solution of 1.35 g (3.5-5Rmi)l bfMphehyredethgre may be carried
(S)-9-[9-am no-5-(4-ethyl pi,perid-1-yJ) 25 _
5-oxopentyl]piBBFidPnQE%ﬁﬁﬁgiﬁaﬁﬁﬁ%;%?d%%@ﬁ?O?Fﬁgnaﬁ@ ¢ 1 RASSBIE Mol )

f triethyl am T1: A), in 15 .m_ of . dichl et hane. The i xt is all d
Lo var m o) owl y> .7 REGUSE 604 75 Th VoG Srper SRS AIE (NS AT | o
conti nued for 7f§ ?ogr .. The reaction mxture is taken up_in.250 m of
othyl acetate &RH rs vRREIRIAELD0 W oft AN R bEORTE 4t BBt i on

d with 10 f .at ' d onat lut i dwth
100 i of sat UPAPEATSHT emeRTor O R L1 G, LAheC T R F CFRG ot Babct EPE
dried over sodj hat ngd._i_s. fJ N . rat. nder
reduced pressurbiraie” B8 FER Prsb ol WE L A B P TER R R p®
tetranydrof ur ag; pIAaa0f baaceoled LadG A dhemhigaled topr> M nutes
with a stream of ammonia. The mxture 1s all'owed to warmto room
tenperature. Aftghe2abPQues, the reaction mixture is concentrated under
reduced pressure, The residue obtained is taken up i'n 15 250 m of et hyl

acetate, washed.with 50 n1sggplmihMQrg@@gygﬂ%duggb§glngogeaegggggﬁ\ﬁtf}
0

50 m of saturated sodi um hydrogen carbonate solution and with

sat ur at ed 15pdi ¢t chhoai flethahuli/eatetheingsifd iitg iedyebskacdrbed over
sodi um sul phate and 20 filtered and then concentrated. under reduced
pressure. The desideelobt paeddiam-akerhardonil.catdlpét agedli &+ asddpsgool ed
to OC and then treated with a 5N sol ution of hydrogen bromde in 1.2 m of
acetic acid, auflebydropanse. The m xture is allowed to warmto room 25
tenperature. After 4 hours, the reaction m xture is concentrated under
reduced pressure. The reWitdberefeaence ito (Saltemeud i nir250rddr ofoet hyl
acetate and is 4 August 2004 43 washed with 50 nl of saturated sodium
hydr ogen car bott@izotuei earaaangred fwiformsd an [ 3f] s atluk el eair ¢ ods @bl
chloride solution, The resulting product is dried over sodi um sul phate and
filtered admd i%stﬁé%ﬁ@ﬂ%@hé%ﬁ?rg?édpaﬁpéﬁﬂ&adittheor?%'fp%@awgoﬁ@ﬂfm@haof

[I] in accordance with the invention in which X = N,
the following steps are carried out:
- in a step (i), a 4—aminopyridine compound
of formula [X] in which the amine function is protected
20 with a protecting group Pl as defined above, is
converted into a derivative of formula (XI] bearing two
bromine atoms positioned beforehand to introduce the
desired groups,
- in a step (ii), the compound of formula
25 [XI] is coupled with a boronicnacid derivative of
formula AB(OH); in which A is a phenyl nucleus or a

heterocycle which is optionally substituted, in the



hydrogen chloride in 40 m of isopropanol. The residue obtained i.s
purified by chromatography on an RP18 colum, eluting with an
acetonitrile/water gradient of from5/95 to 30/70. 0. SG g of
(S)-N-(2-([[2-[(9-ethyl 10

pi peri d-3-yl)carbonyl]-4-piperid-4-yl butyl]am noj

sul phonyl ] -6-t hi en-2-yl phenyl ] propanam de hydrochloride is %6W8F%é@p4Yield
(=) =22, mp. (C =134-138; 20 (a] D (~) 26+112 (c = 0.2; nethanol) 15
Exanple 9 (conpound 24): (S)-N-[3-[[[4-(5-Am nopyrid-2-yl)-1--[[4-(difluoro
met hyl ene) pi perid-1-yl ] carbonyl ] butyl]am no] sul phonyl ]

3'-fluoro[ 1, 1' - gdirphenyk] oZ- wl pprldgatiam deatylyschl boi déve. & chbidayind of
(S)-2-(((1, 1-di met hyl et hoxy) car bonyl] 20

am no] - 5- (5- ni t fopynitd- 2XgM)pent - 4-ynoate A m xture of
2-brono-5-nitropyridine (20.0 g; 49.0 mol)) nethyl
(S)-2-[[(1, 1-di net hyl et hoxyj carbonyl ] affioh&mserft - 4-ynoate (7.3.34 g; 58.B
nmol ), copper iodide (0.965 g; 2.5 nmol)) potassium carbonate 25 (1.3.G g;

98.0 mmol ) and dichlorobLEZii? phenyl . phosphlne)palladlun1é;.7 ; 2.5

mmwol) i.n 30 ml of anhyd i met hyl f or neffde (DVF) is heat ety fOWN 4 hours
4 August 2004 44 at 60C eg/ argon. —The-TeEactT™on m xture is takey up in
t300 m of ethyl acetfa®™ wWashed with 2 x 400 m of wat er ,H00 of
saturated hydrogen carbonate and 400 ml of brine) dried over sogjum

sul phate, filtered 5 and then concentrated under. reduced pres§g£§ The
resi due obtained is purifi on a colum of silica, eluting wt

cycl ohexane/ et hyl acetate gradient of fromO to 20% et hyl acetate. 11 g of
met hyl (S)-2-[((1,1-di met hyl et hoxy) car bonyl ] ami no] -5-(5-ni tr@;j(Q AB{0H),
pyrid-2-yl)pent-9-ynoate is isolated. Yield | %9 = 65 4.2. Mthy

(S)-5-am no-a-([1, 1-di net hyl et hoxy) carbonyl]anino]pyridine 2- pentanoate A
m xture of nethyl AS)-R-[[(1, 1-dinethyl 15

et hoxy) car bonyl ] ami n§)] - 5¥(5-ni tropyri d- 2- yulpgpt4 ynoat e (10 g,NBO 0
mrol ), armoni um f or e-{19,Q g; 300.0 muol) and active 10% =

pal | adi um on- ch&xld¥al (1 in 100 of et hanol i s ¥ uxEd for 3
hours under argon. Thes[eag dn mixture i.g fi-ltered and then 2@
concentrated under reducéd pressure. R8mSIesh obtained is- taken up in
400 m of ~ ethyl acefxgte; washed with 100 rnl brine, dried ygr sodium
sul phate, filtered and then concentrated under educed'pressure. he
residue is purified on a colum of silica, eluting 25 with a '

di chl or onet hane/ net han!ol (96/4) mxture. 6.5 g of nethyl

(S)-5-am no-a-[[1, 1-dijmevhyl et hoxy) car bonyl ]

' X
l SN ) | N
P . R1CO\N £
H,N 1. (RCO),0 ]
‘ S 2, 50,Cl, COR, $0,CI
{XIV] XV
5 - in a step (iii), the sulphur atom which is

the precursor of the sulphonyl chloride group is
introduced via a palladium~catalysed coupling reaction
between the compound of formula [XII] and an organotin

derivative prepared beforehand from benzenemethane-

10 thiol,




-4 August 2004 45 ami no] pyridi ne-2-pentanoate are isolated in the formof a
viscous oil. Yield (~) =62 4.3. (S)-5-Amno-(x-[[ (1, 1-di net hyl et hoxy) 5
car bonyl ] am no] pyri di ne- 2- pentanoi ¢ arid Lithium hydroxi de nonohydrate (0.9
g; 21.1 mmol) is added, at 0C, to a.m xture of nethyl

(S)-5-am no-ot-[[1, 1-di net hyl et hoxy) car bonyl ] am no] pyridinguﬁkﬁﬁgé oat e
(6.2 g; 17.6 mmol) in 45 mM of 10 nethanol and 15 m of wateéer. xture
is allowed to warmslowy to roomtenperature and stirring is continued for
1.8 hours. The reaction mxture is cooled to OC, neutralized with 1IN
hydrochloric acid (22.0 mL; 22.0 mmol) and then concentrated under reduced

15 pressure. 7.0 g of (9)<5-iaMahQrdg (il 1-di PYlect i ;
ethoxy)carbonyl]anino]pyridﬁne-Z-peﬁi;ﬁbﬁc acfgq%re ?goﬁggegrfﬁptﬁ% 18rm of

an anor phous powegbved BydaltdiT F0Qa%ofbntl Jndd et dyl-ehbYbnat
(S)-[4-15-am nopyrid-2-yl) 20 1-[[4-difluoronethyl ene)piperid-1-yl]

carbonyl ] butyl ]eanbappbasThe garR RhRCeBH AR it ERammlieal (41v/g,used,
except for the purification on a colum of silica) which is carried out

with a cycl ohexane/ et hyl . -aget at t2p gradi ete WordgOmmB0o£t rarmldaet hy
acetate. Thus, starting with (S)-5-am .no-cx-[[ (1, 1-di net hyl et haxy)

car bonyl ] ami o] pyrvdi he- 2opeetrard ¢nac & 3xkd dimid96b¢ AUEHSHeR0041i8H0
mmol ) and A-(difl uoronet hyl ene) pi peri di ne hydrochloride (1.63 g; 9.6 mol),
2.45 g of 1, 1- hmeshlyyétrhgk, and the benzylthiol group is then
(S)-[4-(5-am nopyrid-2-yl)1-[[4-difluoronethyl ene)pi perid-1-yl]carbonyl]but
yl] 5 carbamat edarect byl axedicadt he tbemcofl caroshiiphau/l ddeYiebdiv@) o 72;
mp. (C = 142 4.5. (S)-1-[2-Am no-5-(5-am nopyrid-2-yl)-1-o0xo

pentyl ] - 4- (di f |rmored h{X€neYpFpephdphuritdcbdivrddaleln Ot Td epsasenpe océdur e

as in Exanple 1.5. |s _
acetic acid and water.

10 According to one preférred embodiment of this
process for preparing the ¢ompoﬁnds of formula (XV]:
- step (i) mentioned above may be carried out
inracetonitrile with N-bromosuccinimide,
- step (ii) mentioned above may be carried
15 out in a dioxane/water mixture in the presence of
sodium carbonate and tetrakis(tfiphenylphosphine)—
palladium (0),
- step (iii) mentioned above‘may be carried
out in anhydrous dioxane in the presence of
20 tetrakis(triphenylphbsphine)palladium {0) with
tributyl[(phenylmethyl)thio]sténnahe prepared
beforehand,
- step (iv) mentioned above may be carried
out conventionally in methanol in the presence of a
25 stream of hydrogen chloride,
- step (v) mentioned above may be car;ied out

by heating in a pure anhydride such as propionic




used. Thus) starting with 1, 1-di nethyl et hyl

(S)-[4-(5-aminopyrid-2-yl)-1-[[4-(difluorornethyl ene)piperid-1-yl]carbonyl

] butyl]carbamate (2.4 g; 5.6 mbl), 2.25 g of

(S)-1-[2-am no-5-(5-am nopyrid 15

2-yl)-1-oxopentyl]-9-(difluoronethyl ene)pi peridi ne hydrochhg&hggngg

obtained in the. formof a hygroscopi c anorphous powder) which 1s used

wi thout further purification in the follow@g step. Yield (~) = 100 20 4. 6.

(S)-N-(3-[[[4-(5-am nopyrid-2-yl)

1-[[9-di fl uoronet hyl ene) pi peri d-1-yl ] carbonyl ] butyl ] am no] sul phonyl]-3"-flu

oro[1,1" - di phemyihtcZiyd .prromanardeepbyade 06§l eredends clhe e Yanedur e as

in Exanple 1.6 is used, with the exception of the purification™on an RP18

col umm, whi ch itxecaimened iouta WeixtgPe Wof es¢@ELEORLLHI bad whtA4OYSt: 12004 47

gradient of fromO to 90~ acetonitrile. Thus, starting with

(S) - 1- [ 2- ani nosSlphuayilnapykrd-de yivds oxopeakybt deldichl seicenmigndrene) pi per

i di ne hydrochloride (0.65 g; 1.6 nmol) and

[ 2- (bi s(1- oxopropybradi pd] £&rrfdleor (K6 1diltedt phenyl ] - 3-yl ] sul phonyl

chloride (0.69 g; 1.6 mmol)) 0.69 g of (S)-N-[3-[[[9-(5-am nopyrid-2-yl)

1-[[ 9-di f | udr onmet hyl ene) fihperciohpbugid Iqtafdsomyld [XV] thus obtained

but yl ] am no] sul phonyl ]-3"-fluoro-[1, 1" -Bi phenyl] 2-yl]propanam de

hydr ochl ori de m@Yi§éﬁat@@.U§@dYﬁ@«PqﬁﬁaﬁﬁfﬁhernQWP@ﬁmds_&36%&4&u130 fa] D
_ +90 (¢ = 0.2; nethanol) Exanple 5 (conpound 6):

(S)“N-[ 2-[[[ 4- €B] pbPnBCooBdraERN WL - irign i in which X = N, by

nethylene)pipeﬁig-l-'L%carbonyl but yl'] am no] sul phonyl ] 15

6- cycl opent yl ph® %PY%F pafignPdetrydlodasstided . in St@pofbiR) pgfazi nani ne

28.2 g of N—brgnnsucc'ninide %0.158 qg%? are added portionwi se, at 0C) to a

sol ution of 2-3MPFBSpyratiRe PY5CHUELIHY SRS AROUNGRE nformrlag [XV]

di chl oro ane, After 3 hours, .the reactiqn mxture is filtered through a
si nter fﬁfgl W @h%d‘:‘a\f‘?ﬂuggtﬁﬁatflgﬁmé‘g&i J(r)ﬁlctg]r Fon At ¥ed IooveEt)) wat er
(900 m ) and brine (200 @1g)sg£igd gver _sodi sul phate, filtered and
concentrated under reductd pr 6380r8Y, “PREPESG qué At AR CPEPRURET | ed

N Eaco! U Ol 4 P UH 06 ULET cBRRRRYLAIHY BRI PR angL g1 Y
described in the literature, or alternatively may be
prepared according té methods which are described
therein or thch are known to those skilled in the art.

The examples which follow illustrate the
preparation'of certain compounds in accérdance with the
invention. The microanalyses and the IR and NMR spectra
confirm the structure of the compounds obtained.

The numbers for the compounds illustrated
refer to those in the tables given later, which
illustrate the chemical structures and physical
properties of a number of compounds according to the

invention. The ratio (x:y) represents the (acid:base)

ratio.




4 August 2004 48 (9/1) to (1/1). 18.D g.of 5-brono-2-pyrazi nam ne are
obtained in the formof a yellow sh powder. Yield (~) = 66; mp. (C = 144
5.2. Methyl (S)-5-(5-am no-2-pyrazinyl)-2-[[(1,1 5

di et hyl et hoxy) car bonyl ) am no] pent - 4-ynoate The process is perforned in the
same way as in Exanple 1.2.) and starting with 7.5 g (43.0 mmol) of

5- br ono- 2- pyrazi nam ne and 11.71 g (51.6 nmol) of nethyl 4 August 2004
(S)-2-[[(1, 1-di net hyl et hoxy) car bonyl ] am no) pgent 10 4-ynoate, to give) after
7 h at roomtenperature, 10.6 g of nethyl
(S)-5-(5-amno-2-pyrazinyl)-2-[[(1,1

di met hyl eLhoxy) eal lamagpentg43ynoate in the formof a viscous oil
Yield (~) = 77 . 3. thyl (S)-5-(5-am no-2-pyrazinyl) '

2- [[ (1, 1-di met hylset-toxy)-car honyd - it 6oy r PENE aPPAL € _A (@Jéttli'fﬁ]gﬂcpéﬁi[chyl
(S)-5-(5-amno 2-pyrazinyl)-2-[[(1, 1-di net hyl et hoxy) car bonyl". [am no] 20
pent - 4-ynoat e ( 30yQ)giaxdbrz il gy 1 pamDid bem { OhERY 8] (82t hi%n-468,1Q mol )
and active 10~ pall adi umoncharcoal (1.2 g) in nethanol (7.00 nm) is
refluxed for 3 phengl]Brep=eastidn Mpdtecelés8idél tered and concentrated
under reduced pressure. The residue 25 obtained is taken up in ethyl
acetate (3005m ), waghé&d WN-t{I%rdomedy2r xd-2-001 4], 2 dpi-ediguebreedi um

sul phate, filtered and concentrated under reduced pressure. The 4 August
2004 49 residue obtai ned iesgramifdeed on a col um of silica eluted under
pressure with a dichl oronet hane/ net hanol m xture (96/4). 7.9 g of nethyl
(S) - 5- (5- anmi no2- pyr azi nyl p820 pl1, (B--diFve o letdidxgy ) s@l bonyh] adi no] 5
pentanoate are isolated in the formof a viscous oil. Yield (~) = 79 5.4.

( S}-5- (5- Ani no- PX pfuSFARERELE] enhvcHilds Hyl &3bxy) caf bdhghlarbmetpeneanoi ¢
acid 10 Lithium hydroxide (1.2 g) 28.6 mol) is added) at 0C, to a solution
of net hyl are added dropwise at 0°C, under nitrogen, to a

S) - 5- (5-am po2- inyl)-2- 1, 1-di net hyl eth bonyl '
ERA T R T e o TSR

pyridinamine and 41.25 ml (0.519 mol) of pyridine in
250 ml of dichloromethane. The mixture is allowed to
warm gently to room temperature and stirring is
continued for 18 hours. The reaction mixture is diluted

15 with 300 ml of dichloromethane and is then washed with
water (2 X 400 ml) and then in.saturated sodium‘
chloride solution (2 X 200 ml), after which it is dried
over sodium sulphate and concentrated under reduced
pressure. The residue obtained is purified by -

20 chromatography on a column of gel, eluting under
pressure with a dichloromethane/pentane (1:1) mixture.
100 g of N-{(5-bromopyrid-2-y1l)-2,2,2~trifluoroacetamide
are obtained in the form of a white solid.

Yield (%) = 86; m.p. (°C) = 73.




water (20 m). The m xture is allowed to warmto room 15 tenperature and
stirring is continued for 18 hours. The nethanol is evaporated off under
reduced pressure and the residue obtained is cooled to 0C) acidified to pH
3-4 with IN hydrochloric acid (30 m)) extracted with ethyl acetate (2 x
200 m)) washed with brine i50 m)) 20 dried over sodium su‘ip\naﬁsq,zo&ltered
and concentrated under. reduced pressure. 7.17 g of

(S)-5-(5-am no2-pyrazinyl)-2-[[(1, 1-di net hylget hoxy) car bonyl ] am no) pent anoi ¢
acid a.re obtained in the formof a white powder) which is used wi t hout
further purification in 25 the following step. Yield (~) =97, mp. (O =

76. 50 4 August 200425. Rethyl- Psyebhyl gty - dﬁet[l-ﬂyiétﬁ g
2-pyrazinyl)-1-[[4-difluoronet hyl ene)pi perid 1-yl]carbonyl] utyI ] car bamat e

The process is perforned té‘rbbﬁy&@%ﬂ“@d—@-@-’ N txafpherdadergng_starting
with 2.32 g (7.5 nmol ) of

(S) - 5- (5- ani no- 2- pyr azi nyami Ao pyti &-di-gatipErat-hoonsasdonyl ] ami no] pent anoi
c acid and~l.9 g (11.25 mmol) of 9-(difluoronethyl.ene)piperidine

hydrochl oride, to give 2.517ggof 214 1lmmdilnetdiyldidhlod$H i § bt £ Dplaghpo- 10
2-pyrazi.nyl)-1-[[4-(difluoronethyl ene)pi perid-1-yl)

car bonyl | butly| jerdpinate) pal 1 hditor axefl addesnarpheusn poamissrathesd (~) =
82; mp. (C =133 5.6. (S)-1-[2-Anm no-5-(5-am no-2-pyrazinyl) 15

1- oxopentyl] O yrdidy woraeret hyd emenpiperediofe 1By.dr echl4d i Henr(@ 1) ofhe
process is perforned in the sane way as in Exanple 1.5.) and starting with
2.6 g (6.1 moiN- 0f-bramati drepywi @y hyt2( 8) 248 lawinee B mmiae nyl § . @0g
1-1[9- (dlfluoroneth Iene p| erld 1-yl gcarbonyl ] butylj carbamate, to give
2.45 g of methvl 2-[[(1,1- 1methylethoxy)—

(S)-1-[2-am no- 5 5-am n02 pyr azi nyl)-1- oxopentyl édl f | uoronet hyl ene) pi p
eri di ne hydr ocREFRAY {IAMYNG [peme-4 oyRPetea 0i-¢ ofs (@14 MM @i ($) =

100°5. 7. (§) Nﬁspdgg‘iééi rnéghzayygaZInyl%‘s mmol) of potassium

carbonate in 25 ml of anhydrous dimethylformamide
(DMF) . The mixture is heated for 5 hours at 65°C. The
mixture is taken up in ether (800 ml} and then washed
with water (2 x 600 ml) and then with saturated sodium
15 chloride solution (300 ml) and is dried over sodium
sulphate. The product obtained is filtered and then
concentrated under reduced pressure. The residue
obtained is purified by chromatography on a column of
-silica gel, eluting undef pressure with an ethyl
20 acetate/cyclohexane gradient of from C to 20% ethyl
acetate. 10 g of methyl (S)-2-[[(1,1-dimethylethoxy)-
carbonyllamino-5-[6~(trifluorocacetyl)amino]pyrid-
3-yllpent-4-ynoate are thus obtained in the form of an
oil.

25 Yield (%) = 52



1-[[9- (di fluoronethyl ene) pi perid-1-yl] 51 4 August 2004
car bonyl ] but yl ] am no] sul phonyl ] - 6-cycl o pentyl phenyl ] pr opanam de
hydrochl ori de The process is perforned in the sane way as in Exanple 1.6,
~and, starting with 1.11 g (3 O mol) of 5

2- [bIS(l oxopropyl)anlno] cyclopentylbenzenesulphonyl chlari 1.21 g

(3.0 1) of b Qupls A0e
(S)-1-[2-am no5-(5-am no-2-pyrazinyl)-1- oxppentyl] 4- (di fl uoronet hyl ene) pi p
eridine hydrochloride (2:1)) 1.3 g of
(S)-N-[2-[[[4-(5-am no-2-pyrazinyl)-1-[[4-(difluoro 10 15
met hyl ene) pi per i d- 1yl cardanyl byl dapj o) §uapme@mg,hethox 4
6- cycl opent yl phenyl . ] propanam de are obtai ned: Yiel gr mp. (O =
136- 140; 20 La] D () +&3ruoqna1%&@%@{@1%%%@%%@@%@ 71):
N-[3-[[[(1S)-4-(5-Aninopyrid-2-yl)-1-[(4-methyl pi per
1-yl)carbonyl ] butyl.]am pokswtpirenyd{ gjg@.gc&ph@@yhylz yl ] acet am de
hydrochl oride 6.1. 2-(Di acetylam no)[ 1, 1'-di phenyl]-3-sul phonyl chloride 20
25 A sol ution ¢f)tbe [ (¥, di-elilmd et iantar008 catlbofl] amino] -
2-amno[ 1, 1' - di phenyl ] - 3-sul phonic acid (31.2 g; 89.0 mml) in acetic
anhydri de (93.9-ib} (ks ifdilowoad eftorl Jaming oy dhe- B eal | ben t Fidxi/noba ties
concentrat ed under reduced pressure. The residue obtained is taken up in
di chl or onet hané2 ¢ 26000 ) mMandand tdow dd % adlQadolhonedchyaraddilt i(On 8oty
phosphorus pentachl .ori.de (37.40 g; 17t3.0 nmol). After 6 hours at 0C, the
reaction nixt ukaemethanagud€i2004 52d siauncemead edl uddemlr eddceaiol )
pressure. The residue obtained is taken up in ether éSOO nil), washed with
bri'ne (100 m)isderéuredefozodi housd pidiay, 0 Ins eof ahwdrhgancencencmat ed.
The residue is chromatographed 5 on a colum of Florisil) eluting with an
n- hexane/ethertﬁﬁaﬁréﬁvréf Thgnfa e re0dsetiHdrt enad 1agdots then
2-(diacetyl am no)[ 1, 1'-di phenyl]-3-sul phonyl chloride are isolated in the
for m of ar%oano?%%%tmit?é YBFrd. TENCEY Pressir - 1Bhe, pesidue
1,1-Di methyl e
[(S)-4-(5-am rfg%%ir’aeé yF) £2KEH. HBt Y &Up"@r% FLEATR af %%%yff‘}bu?’g%@] then

carbamate The Sane. Bro¢eduieratat e AMG byl SydlsSCarnonate

solution (200 ml} and saturated sodium chloride
solution (200 ml), filtered and dried over sodium

15 sulphate and is then concentrated under reduced
pressure. Lithium hydroxide monohydrate (1.1 g,
26 mmol) is added, at 0°C, to a solution of the residue
thus obtained ih methanol (50 ml} and water (15 ml).
The mixture is allowed to warm to room temperature and

20 stirring is continued for 18 hours. The reaction
mixture is cooled to 0°C, neutralized with 1IN
hydrochloric acid solution and then concentrated under
reduced pressure. 7 g of (S)-6-amino-a-[[(1,1-dimethyl-
ethoxy)carbonyllaminclpyridine-3-pentanoic acid

25 (lithium chloride) are obtained in the form of a
viscous o0il, which is used without further purification

in the following step.



with the exception of the purification on a colum of 15 silica, which is
carried out with an ethyl acetate/nethanol gradient of fromO to 10~

nmet hanol . Thus, starting with

(S)-5-am no-a-[[ (1, 1-di net hyl et hoxy) car bonyl ] am no] pyri di ne- 2- pent anoi ¢
acid (7.2.0 g; 31.0 nmmol) and 9-nethyl pi peridine. (5.5 m; 4 1),

1, 1- di met hyl : et hyl #Ruglet 2008
[(S-)-4-(5-am nopyrid2-yl)-1-[(4-nmethyl pi pgrid-1-yl)carbonyl]butyl]carbamat
e are isolated. Yield (~) =136 6.3. 1-[(2S)-2-Am no-5-(5-am nopyrid-2-yl)
25 . 1-oxopentyl]-4-nethyl pi peridine hydrochl ori de The sanme procedure as in
Example 1.5 isyyged. (hus, ggtarting with 1,1-dinethylethyl [(S)~-9-(5-am no
4 August 2004 53

Py | ;i 2;3 yl5) -1- ][ (4- et hyl pi, penijdrek i} Ds@iponys § bug vl Ecanbavple 1@l % 2,19:. 26.0
mmol), 9.5 g of.

1- [ (29) - 2ami no- 5- ( 5- am nepyNisde2rydoilpexapentyi | c4rpBhby ) Burenidi ne
hydrochl ori de are obtained in the formof a 5 hygroscopi c anor phous powder,
which is used without fuekbBempuii fication in the following step. Yield (~)
= 100 6.9. N[3-[[((1S)-A-(5-Am nopyrid-2-yl.)

1-[ (9-nmet hyd pi perid-1-yl pcar bongl.Foutmdl]) KX 0- (benzotriazol-1-yl)-

am no] sul phonyl ] (1, 1" -Bi phenyl]-2-yl] acetam de The process is perforned in
the sane way ae, NnNExnptetitafethyusirstiamt iexat IvoPophosphate (HBTU)
(diacetylam no)[1, 1' - Bi phenyl]-3-sul phonyl chloride 15 (4.57 g; 13.0 mol)
and 1-[(2S) - 2-ame nedded Spant hopyrise- i) skt-igxoipent va t - @2 aethgkpi peri di ne
hydrochloride) 5.2 g of N-[3-[[[(1S)-A-(5-am nopyrid ‘

2-y1)-1-[ (A methyad pdgrer i Ho laymissppenylf] Butdylg afi ndg) -6-amino-

sul phonyl ][ 1, 1' - Bi phenyl ] - 2-yl ] acetam de are obtained. 20 Yield (~) = 66;
mp. (O = 176x-1kl 0. odimpt %?tEO-KM)Io@r@@fwld.@l%lmbﬂin&anpl e 7
(conmpound 52): N-[[[3-((1S)-9-(5-am nopyrid-2-yl)-1-([4-(difluoro
nethyleneﬂﬁ1pé}TRFQF®W?h%I%%h?If%u?.?FTéﬁtn&Téﬁlﬁhdﬁédq mmpl) of

(1,1 -Bi phenyl ] - 2-yl . ] acet am de. rochl.ori.de The process is perfornmed in
t he sane vvay'ajs“?rrﬁ Tt 418% prﬁag,oc é’Fﬁ%ﬁg \M't‘\ﬁ' - 5PRFPRYL0 ol )
ethylaminé (DIEA) (25 ml; 14 mmol) in dichlbromethane
{30 ml) and 3 ml of anhydrous dimethylformamide (DMF) .
The mixture.is ailowed to warm to room'temperétufe‘ahd
15 stirring is continued for 18 hours. The reaction
mixture is taken up in 250 ml of ethyl acetate and is
washed with 50 ml of 0.1 N hydrochloric acid solution
and with 50 ml of saturated sodium hydrogen carbonate
solution and Qith 50 ml of saturated sodium chloride
20 solution. The product obtained is then dried over
sodium sulphate and theﬁ filtered'énd concentrated
under reduced pressure. The residue obtained is
purified by chromatography'on a column of silica gel,
eluting under pressure with ethyl acetate. 1.48 g of
25 1,1-dimethylethyl (S)-[4-(6-aminopyrid-3-yl)-
1-([4-ethylpiperid-3-vyl)carbonyl]lbutyllcarbamate are

obtained in the form of a viscous oil.




54 4 August 2004 of. 2-(diacetylamno)[1, 1" -diphenyl]-3-sul phonyl chloride
and 4.2 g (10.5 mmol ) of 1, 1-di nethyl et hyl

(S)-[4-(5-am nopyrid-2-yl)-1-[[4-difluoronethyl ene) pi perid-1-yl]carbonyl]bu
tyl]carbamate, 4.5 g 5 of

N[[[3-[(1S)-4-(5-am nopyrid-2-yl)-1-[[4-(difluoro

net hyl ene) pi peri d- 1-yl ] carbonyl ] but yl ] am no] sul . phonyl ] 4 August 2004

[1,1' - Bi phenyl ]-2-yl]acetani de are obtainedzazYield ($) =71, mp. (O =
170-174; 20 [a] Dj) _ 490 (c = 0.2; nethanol) 10 Exanple 8 (conmpound 119):
N[3-[[[(1S)-4-(6-am nopyrid-3-yl)-1-[(4-methyl piperid

1-yl ) carbonyl | batiyllcamsio]suigphonyl | - 5- phenyl pyri d-4 yl ] propanam de
hydrochl oride 8.1 1, 1-Di net hyl et hyl (3,5-di bronopyrid-9 15 yl)carbamate A

m xture of 1,1--di netthyd eQmsjl-19- [Ruami mecsr banadinenbphrq @93 -949Q mmol ) and
N—bronDsu00|n|n1de (25.6 g; 192.0 mmol ) in acetonitrile (50°m) is heated

f.or 12 hours at S5C. The Ir-eawigeort 20 m»@wlelpﬁpéemaeﬂter%@%&M%&ﬁfé’uced
pressure. The residue obtained is taken up in ether (400 washed h
sat urat ed aqueous potassi ud:Bijcar bonate solution (2 x 200 n1) dried over
sodi um sul phate, filtered and then concentrated under reduced pressure. The
residue 25 i 8 chronat ogr aphe¢lomiancelfurin 4 i3 cé, mabldisg W th an ethy
acet at e/ cyl ohexane 8rad|ent of fromO to 10~ ethyl acetate. 8.2 g of.
1, 1- di met hyl et hyk 1¢ lﬂetthenhA&gd§ﬂ-2@&46mamxnmmwrld 3-yl)earbamate are
isolated in the formof_ a white solid. Yield ($) = 41 8.2 1, 1-Di net hyl et hyl
( 3- br ono- 5- phen§7rM#raihﬁpypyéafﬂbamléc&rﬂﬁ lémottyllj dadbamé bgl ehhyl
(3,5-di brono 9 9 %carbanate g; 12.0 mol)) phenyl boronic acid
(1.76 g 19.4 e d%ﬁh&ﬁ%’%ﬁabén@slﬁ grexted pipr )1l anih at 0°C
tetrakls(trlphen hos h|ne pall adium 10 (0) (0.916 g; 0.36 mvl) in
di oxane (29 n1) %ﬁﬁ g ;ea of hydrogen chloride. After one hour at
10 0°C, the reaction mixture is allowed to warm to room
temperature and is then concentrated under reduced
pressure. 1.4 g of (S§)-1-[2-amino-5- (6-aminopyrid-
3-y1)-lﬂoxopentyl]f4—ethy1piperidine hydrochloride
(2:1) are obtained in the form of a white solid, which
15 is used without further purification in the following
step. _
Yield (%) = 100; m.p. (°C) = 65.
1.6. (S)-N-[2-{[[4-(6-aminopyrid-3-y1)]-1-(4-ethyl-
piperid-3-yl)carbonyl]butyl]amino]sulphonyl]—
20 6-thien-2-ylphenyl]propanamide hydrochloride
1.84 ml (13.2 mmol) of triethylamine (TEA)
are added, at 0°C, to a solution of 1.5 g (4 mmol} of
(S)-1—[2—amino~5—(6-aminopyrid—3—y1)-l-oxopentyl]—
4-ethylpiperidine hydrochloride (2:1) in 20 ml of
25 dichloromethane, followed by portionwise addition of

1.54 g {4 mmol} of 2-({bis{l-oxopropyl)amino]-3-thien-

2-ylbenzenesulphonyl chloride. After 4 h at 0°C, 200 ml



(12 M) is heated at 70C under argon for 8 hours. The reaction m xture is
concentrated under reduced pressure. The residue obtained is taken up in
et hyl acetate (200 m), washed with water (2 x 100 m) and 15 brine (100
m ), dried over sodium sul phate, filtered and then concentrated under
reduced pressure. The residue is chromatographed on a colu Jl“é gust?obhca)
eluting with an ethyl acetate/cycl ohexane gradient of from 2.3 ¢
of 1, 1-di methyl ethyl (3-brono-520 phenylpgald 4-yl .)carbamate are isol ated
inthe formof a white solid. Yield (~) 55 8.3

Tri butyl [ (phenyl met hyl )t hi. o] stannane 1, 8-Di azabi cycl o[ 5. 4. O. Jundec- 7-ene

opounenet a8 428:21 o706 yede %@ﬁ%ﬁ@“&%&%ﬁiﬁ BB ).
After 0.5 hour,at 1”;9C%l%|el@§aﬁ§|8@ sadupgust < QQ_Qlh HydBdéne is cooled

to OC and trlbuty tin chloride 1s added dropw se nlxture is allowed to

warm to room teymesal Uk esade $5h BhAJ 109 ﬁ?nbfn%%QJ?§téﬁrEBﬁ§u The
reaction mxture is taken up in pentane (400 mll, 5 washed wth water (3 x

300 m) and brdﬂ%x(lla@osmaclmsh@ﬂewpkbdae@l Bmt%%@aﬁtl% diidgredepnd then
concentrated under. reduced pressure. 0 g of

tributyl [(@heraddmnhyédlﬁh@&étaﬂaaagnaéﬁteataan@&dle& theufaddn of a
colourless oil) which is used without 10 further purification in the

followi ng stepredsfire (“Phe 85sidBe9thusd- Boartihrket By |t {idrphanyin 5

[ (phenyl met hyl) t hi o] pyrid-9-yl]carbamate A m xture of 1, 1-di nethyl et hyl
(3-brono-5 15 jmieml @ itetS-ahydeafbaant ¢THR) 3@nd; i6. &hﬁnﬂdooled to
tributyl [ (phenyl methyl)thio)stannane (2.44 m; 7.3 mmol) and
tetrakls(trlphémymmuxqﬁnams®af¢adsum1$ﬁye$0w3ﬁhga Gt2@ammdi ammandedr ous
di oxane (4.0 m) is heated for 10 hours under argon at 90C. After 9 hours
20 and 6 hour §he treiarca;lq@(tmuph@nqlphosiblhowe;ipabl waromt( ) dan added (0.30 g
and 0.15 g, respectively). The reaction mxture is taken up in ether (100
m)) treatldd frem@emEthie andh afuebud Boupst adsi Ghenl gomcdnswiaRd on (50
m) and then filtered through a sinter_25 funnel. “The filtrate i s washed
witH brine (50099 r@ducrdRTesHHF 8m The prasefiue phspddeshd & Haken
concentr at ed mnthout reduced ressure The residue 4 Au t 2004 57

obtained i s chPordt G E%I%ﬂ%u6¥°§|PFc5¥d69€FPn i Sh &t hyl
1T oty 23%%6‘”%@%%%256@ Abhemyt e ha"%?ﬁ%%ﬁgﬁp- 51 pEdAamt e 5
3 Phenyl 5. | ( FRORTERRRATH ﬁa%]v%}éé. R EReaeR nriteEedgedny on an

1,1 d'nEtﬁgle%EyHB[%cﬁ.%leéﬁutlng with an acetonitrile/water

gradient of from 5/95 to 30/70. 2-g of (S)-N-[2-[[[4-
(6—aminopyrid—3-yl)I—l-(4-ethy1piperid—3-y1)carbonyl]—
butyllaminolsulphonyl]-6-thien-2-ylphenyl]propanamide

hydrochloride are obtained.

20 vield (%) = 79; m.p. (°C} = 144-148;

20

[ot] n (9 = +120 (¢ = 0.2; methanol)

Example 2 (compound 5):
(S)-N-[2~[{[[4-{6-aminopyrid-3-y1l)-1-[(4d-ethylpiperid-
3—y1)carbonyl]butyl]amino}sulphbnyl]—4—pyrid—2—y1-

25 phenyl]propanamide hydrochloride (2:1).



[(phenylnethyl)thio]pyrid-9-y|]cark~anate (0.9 g; 10 2.7 mol ) in methanol
(50 M) is treated for 5 mnutes at 0OC with a stream of hydrogen chl ori de.
The m xture is allowed to warmto roomtenperature and stirring is
continued for 6 hours. The reaction mxture is 15 20 concentrated under
reduced pressure. The residue obtained is taken up in ethy A?@?st@g (150
m), treated with saturated agueous potas§gun1carbonate sol utyon P 6 m),
dried over sodium sul phate and filtered and then concentrated under reduced
pressure. 0.8 g of 3-phenyl-5-[(phenyl net hyl)thio]pyrid-9-amne is obtained
in the formof a vigscdus,9jl, i LS, Wused.w thout. further purification in
the follow ng stepffY?él ti§_Egigg[%Tégvamln°pyrld“éiyfs"

9- (bi s(1- oxopropyl)am no] - b7 ph | pyrid-3 . syl nyl_.chl orj.de 25 A sol ution
of 3-phenyl -5-((phenyl n%tE&f)%ﬁ%%?%ﬁ??ﬁ}g-gngﬁgc%%fg?inkPgﬁy ol ) in
propi oni ¢ anhydride is h r,6 rs.. The 4 August 2004 58
reaction mxture is conéﬁﬁéﬁﬂ%%léﬁgéyifeéugggﬁgrgséﬁé?%ﬂﬁpy ed w thout

further purification in ing step. Sul phuryl chloride (0.75 m ;
9.4 mmol) is added dropv&%@?grg%rkg% to a mxture of the crude product 5

obtai ned aBpove in aceticrgeighdd 8840 g i?‘g;’fﬁ‘geagl'e After, 0.5 h&)'ur- at

5C, the reaction mxture Is concentrated un - pressure.1¥ﬁ%
resi due obt ai ngg-drst tAKEN WP { feLthehe (F50nNL) o Whshed Wit ter (50 m)
and brine (50 rri),1§tdri ed over sodium 10 snghate, f%%ﬁélwelérhanjocf/\?hen

concentrat ed URGEfod @ USSP &S Stk €i sdptofalbl4abll Sk WARrAR Dl nol - 5

phenyl . pyri d- 3- sul phonyl chloride are obtained in the formof a viscous

oi |, which is pisethmirdestrdohy e MrRbigacboimhn he o oldruirig st ep. 15
Yield (~) = 100 8.7 |

N-[3-[[[(1S) - i(thr aminapyr3 & 3upddy lof (AL byl piperind-5-Yle-Gafibeny! ] butyl ] a
m no] sul phonyl ] - 5- phenyl pyri d- A-yl ] pr opanam de hydrochl ori de 20 A sol ution

of 9- (bi s@D- oxgpriabyd )i o] exboppdrenyl py4 + de By sphpeenylinehl oride (0.5 g;
--1.0 mmol.) in dichloronmethane (3 m) is added dropwi se) at 0C) to a
m xt ure of hydrochloride (2:1) and 1.88 g (3.6 mmol) of 2-[bis(1-
1-[(2S)-2-am no-5-(6-am nopyrid-3-yl)-1loxopentyl]-4-nmethyl pi peridine (0.35
g; 1.1 mmol) ax@dpropyl)amino]-5-bromo-3-iodobenzenesulphonyl
chloride, 1.9 g of (S§)-N-[2-{[[4-(6-aminopyrid-3-yl)-
1-[(4-ethylpiperid-3-yl)carbonyllbutyllamino]-
15 sulphonyl]-4-bromo-6-iodophenyl ]propanamide are
obtained in the form of a white powder.
Yield (%) = 81l; m.p. (°C}) = 193.
2.2. (8)-N-[2-[[[4-(6-Aminopyrid-3-y1)-
1-[(4—ethy1piperid—3—y1)carbonyl]butyl]—
20 amino]sulphonyl] -4~-bromo-6-pyrid-2-ylphenyl]-
propanamide |
0.08 g (0.14 mmol) of bis{dibenzylidene-
acetone)palladium. (0) is added, at room temperature, to
a mixture of 1.8 g (2.76 mmol} of (S)-N-{2-[[[4-(6-
25 aminopyrid-B-yl}]—l-[(d—ethylﬁiperid-B-yl)carbonyl}-
butyl]amino]sulphonyl]-4-bromo-6-iodophenyl]-

propanamide, 1.22 g {3.32 mmol) of 2-(tributylstannyl}-



25 tr.i.ethylamne (0.45 mM; 3.3 mol) in d:ichloronethane (3 nm). After 6
hours at 0C) the reaction mxture is taken up in ethyl acetate (100 m),
washed with brine 59 4 August 2004 150 m), dried over sodium sul phate,
filtered and then concentrated under reduced pressure. The resi due obtai ned
is taken up in tetrahydrofuran (20.0 nm), cooled to 0OC and hng&ﬂbbggted for
5 mnutes with a 5 streamo.f ammoni a gas, After 4 hours a

tenperature) the reaction mxture is concéfitrated under reduced pressure.
The residue is chrornatographed on a colum of silica) elutlng with a

di chl or onet hane/ t hano die f. fro to 50 nethan g of 10
base is isol atRr{5t+efd % ? % ?b . i O qé nggﬁHH?Qrfgé;ﬁeo?n 0. 1N

solution of h i de opr opanol and IS conc d under
reduced pressﬁféﬁg ?Gegédﬂﬁo ErEFiﬁﬁeBy Eﬁﬁﬁﬁﬁﬁd@}éiﬁ9{ a col um of
(ff]f’lﬁ ?'3' '(ff‘( g%ﬁ@iﬁ%&é%g%%Ewl%im%%%%”'(bh‘F' el hy WL mXture: 942 9

Sul bhonyi 1 5. premTByRRce . GPY Gt SBindni R, AP GLARORTRS |20 WRel i el o
() 65, \P., 66)%Ii%§)e%€§1 EQSEgLeD &%e—mlxggrgpl gjuaan e8|)

Exanple 9 (conpou phenyl']-3-5ul Aénam

T g B#“ﬁ%%i«a@%{ SR AN SOL b ory

L1 1~ 0 phenyl s syl phosan - ZrambReNabiel Shud s Samae g pua dy!)- 11 [9

60 4 August 20 uoronet hyl ene - pi peri dyl] car bony 3' - net hyl .
0.74 m of tri @y&?n&ggoﬁaglsegngllhnl.ST%@d%@s%ﬁqugS%&ﬂJ@l&%'Iéed

sol;uti on of O.

(1S) - 5-am no- cx-{&4- &éiugéanﬁﬁhghgﬁﬁbﬁ ahaerflldxlejrea and the
carbonyl ] - 2- pyri di nebut anam ne di hydrochlori.de in m  of

di chl or onethanessdpt rO5udtOpY &enaddickherd @hd%f; fageapl ution of
2-am no-3' -nmet hyl -[ 1, 1" di phenyl ] - 3-sul phonyl chloride (0.50 g; 1.77 mmol)
in 10 2 m. ofpfkehhosonehbangsidhbethaki bbta@nkdr ik6 purdlf f@dmy -
tenperature, the reaction mediumis evapor ated under reduced pressure. The
residue is taketromatogi®Phyl onf actbybmacefate laed wadhed: Witing Sumdeof

sat urat ed sodi um bi carbonate solution and then with 15 25 m of saturated
sodi um chl ori derssduté onithndaf PAdb| didhiledomethaNe+8@thafivel sulxantei s
evaporated off under reduced pressure and the residue is chromatographed on
- silica in a @i%h orofref Bands et handt (f-rmdnepyf id-6myd t-o 10$ net hanol ,
to give 0.6 g of pure product. 20_Yield (~) 60 2

N-[(1S)- 4_%% éhThgageggylgyp?rldr§4yl)carbonyl]butyl}amlno}-

sulphonyl]-4—bromo—6—pyr1d—2—ylphepyl]propanamlde is
obtained in the form of an oil.
Yield (%) = 30

2.3. (8)-N-[2-[[[4-(6-Aminopyrid-3-yl1)-

20 l-[(4—ethy1piperid—3—yl)carbonyl]butyl]—
amino]sulphonyl]-6-pyrid-2-ylphenyl]-
propanamide hydrochloride ({2:1)

A mixture of 0.2 g (0.3 mmol) of
(S)-N-[2-[[{4-{6-aminopyrid-3-yl)-1-[{4-ethylpiperid-

25 3—y1)carb0ny1]buty1]amino]sulphonyl]-4-bromo—6—pyrid-

2-ylphenyllpropanamide, 0.02 g of active 10% palladium-

on-charcoal and 0.2 g of ammonium formate (3.0 mmol} in



di f | uor onet hyl ene) - 1- pi peri dyl ] car bonyl ] butyl ]-2-(formnyl am no) - 3" - net hyl
[1, 1' di phenyl ] - 3-sul phonam de hydrochloride 25 A solution of 0.S5 g of

N-[(1S)-9-(5-am no-2pyridyl)-1-[[4-difl.uoronethyl ene)-1-piperidyl]carbonyl
.]butyl]-2-(fornylam no)-3'-nethyl 2-Nam no 61 4 August 2004

[1, 1' - di phenyl ] -3-sul phonanmi de (1 mml-) in 3 ' .of ethyl qikngnﬁbaaae i's
heated at 125C with stirring and under arggn for 7 h. The Feactlon: medi um
is then poured into a solution of 50 m of. acetic acid and 50 m of 5

wat er and heated at 100C for 1 h. After evaporation under reduced pressure)

the residue is taken up in 100, m of hyl .acetate, washed with 50 nml of
saturated soditi @ﬁlgfiﬂﬁggﬁPﬂ%ibﬁ ﬁﬁg&3¥ﬁgd%89é@ NazBtR . reget ko vent s

evapor at ed of f_under reduce regsure and 10 the residue is taken up in 10
m of a 0.1 NUoFLTBn b ﬁgagﬁﬁ naﬁﬁlbﬁiﬁ &M GadEEt dRand! %Qﬁi%%a®grated

der reduced T duct i.s then chrqmat | xed on RP18 sili
' an N 100 hy ol SRV B IEL AT CHALBRRL PEED MOXTUY & 0RaUR (P4 coabpan
%57 “m | (oPadGaf e fhphefe  E81GESGR, BRE" G B sk akan o 10
4 103 - 2) - 9-[5-ani po-2- pyri-dyl) - 1- [ 4-di | 20
T A e T e e
sul phonyl ] - 6- (27 & & | 14
(25)-2-12, 2- du‘??rreft%?u&{é} gg%%%/%’l'pggx‘%g g%ng‘%O?%é - ﬁ?lt%?’ogrzl'l%yer%e“dy"gy{%'%%t ynoat e

18.3 nl (105. 2 ; Y opyl ' 25 are tq,a solution
of 11 o g (55%@1%1?% Ig‘#wng%yf)y EOR¥EnPLRE A W AR T U

(29)-2-[(2, 2- dippees 1t QX ) aqi AB] 71d sREeRt YN . 63. 1
nrnol) of 2- C(P#Eo?%l:%%?li jf?om%p%%u%?] ggOIEIGCZJ@p)%r pd??l‘fe%oalﬁﬁfg)ogl %f( of

di chl or onet hang,da# @ dovesh dyi deldi 4 i paogipﬁgﬁoﬂuahé- § sMey, Of copper
brom de. The nediumis degassed by bubbling argon through for 15 mn. 740

my (1.05 ! )cwicdmtrakeéd (dnd pherytiSdpPBosphi-BahRAlh AN I )arAg added,
under argon, to the reaction nediumwhich is then refluxéed (tenperature =

40C) for 4'h. ddieunredielntingiswbtiackn Jbetdhebronensitane grad\anorgt ed of f
and the residue is then taken up in 500 m of ethyl acetate. The organic
phase is 10 wadstmd WA%H tsar3 WA ed0 sbalb um ofil ¢Bi) dmi-qal-yt[i{@an, (6danghver
anhydrous sodi um sul phate and then evaporated to dryness. The evaporation
residue is purdfiiedbryki1ichdiethulpypeéohdxanglérhybonydt]atue yiilxt ur e
(85/15). 16.6 g of a brown powder are obtained. 15 Yield (~) = 90 10.2
Met hyl  (2S) - 5-q"5-reml ol zh gy} iy ypyr {d 22 2ylphenyl I propanamide

15 hydrochloride (2:1) is obtained.

Yield (%) = 75; m.p. (°C) = 145-150;

20

[a] D {°} = +138; (¢ = 0.2; methanol)

Example 3 {(compound 10):
{S)-N-[2-[[[1-[(4-Ethylpiperid-3-yl)carbonyl]-
20 4—piperid—3-y1butyl]amino]sul?honyl]—G—thien-Z—yl-
phenyllpropanamide hydrochloride
3.1. Methyl (S)—a—[[(1,i;dimethylethoxy)carbonyl]—
amino}-1-{ (phenylmethoxy)carbonyllpiperidine-
4-pentanocate
25 A mixture of 2.8 g (10.b.mhol) of methyl
{5)-2-[[(1,1-dimethylethoxy)carbonyllaminol]l-5-pyrid-

4-ylpent-4-ynoate and 0.28 g of active 10% palladiﬁm-




di et hyl - 1- oxopr opoxy) am no] - 4- pentynoate A m xture of 11.6 g (33.2 mol)
of nmethyl (2S)-2-[(2,2-dinethyl-1-oxopropoxy)am no]-5-nitro-2 20
pyridyl)-4-pentynoate, 6.5 g (116:2 mml.) of iron, 100 mM of water, 200 n
of ethanol and 20 ml of acetic acid is refluxed for 5 h. The ethanol is
evaporated off and the nediumis then filtered through Celhﬁggua B4 Product
is extracted with diclnloronmethane. The organic 25 phase is I'ed over
anhydr ous magnesi um sul phate and t hen eva%%rated to dryness. The
evaporation residue is 63 4 August 2004 purified on silica with a

et L SOSTPARRE R TR 5 DB oL PR ' AL
[ (22 dimethyl; 1 ox0pr 0pRxX) 20081 1 ARER! B8ORS 8rOn{tR oy PlAnd” TRLhY/
47) - 5- (5am no- 2- i dyl ) - 2- , 2-.dick | -1 1 - t t
dilsoISegn}zol %§1%¥ %fﬁ&%ééc%?a?gﬁggée?oagﬁggégB%ﬁxé%ﬂ%gghggfa ugngﬁde
hyd ted t : . e of 4 .
hydrogenat ed, 4 900N SPRELRLU erl 2eRTBRSUESLALePTl ilert lp e
The crude r 5'%%%%?;5%%%9@8&8' haas%}gga e¥¢! ehexang/ ety !t}f%et ate

m xture 15 (1/ rown powder are obtained. Yie (~ _

45 10.4 (2S, X f plati L d der 60Q psi of .
4Z)-5-(5-amruﬁ%ﬁ?@??%y?§-%-??2?2°ingtﬁyﬁ?%?oggérgbo§§5§ﬁino)}f?bé%tenoic
aC'tg 56?229 Ofp dif g abin hye oxbgder 16n1Riwenky 25620 redder Jr@ ars ution of
nmet hy : ' . '

47) - 5- ( 5- am no-Zpydh Oyh) e@- ih de2- deaBEbYl pte8XQPEOPOXY) HEJIGuaipent enoat e
(1.8 g, i.e. 5.6-mol) in a nethanol/water m xture (45/15). The m xture is

i.eft stirringwyveineéghisatak@empennel ot mleof Thet ratividnd fhuenaperisted to
25 dryness by azeotropic distillation of the toluene. 1.6 m of 4N hydrogen.
chl ori de inpdigx@n® mhdoBOwatenf hebl svouetibanesarecadedam to@a he nmedi um
The resulting sn 4 August 2004 nediumis again evaporated to dryness. The
expect ed conpofinbl dwedbibri addi iant ofati sellytinnt bé - Bormaof { 4n bmamgle gum
10.5 6-(1Z, 4S)-5-[4-(difluoronethyl ene)-15 piperidyl)-4-(2,2-dinmethyl-1
oxopr opoxy) am eib] s&d oww- Ay peogenytas8ppnedienan A8 2182 fnwatks: .1 antbl ) of

di i sopropyl et hyl am ne are added, under argon) to a solution of 1.07 g 10
(6.2 mmol) of h-@B fhlokbaed hywehepppebredrré rhlarcformate are added

di chl or onet hane/ di net hyl formami de mrture_(8/2). The mediumis cooled to
0C. At this tehpepaisee, TReomgxrgre pfppllewegd2go warm to room

9Z) - 5- (5-am no- 2-pyridyl)-2-[(2, 2di met hyl - 1- oxopr opoxy) am no] - 4- pent enoi ¢
acid and 212 gthBD?B?QBrW'g‘ BﬁeTB?Qcéﬂénaélaer’?"Fﬁémr’ﬁ‘%({}]tﬂ% 9 3’ T%wed to

Lo Oryness andERCIFeEraRs PEFUFaKER SRYER BPNGP DD e P UBGhod w th
saturat od soc um eatpoashessol b an TRECOLSR. SoBRC e g o 20, over
e (a5 acniBfocfioPit 8814 £R1AcI¥A BRAXRREHCL ALY ahe/dit hanol

saturated sodium hydrogen carbonate solution and with

20 100 ml of saturated sodium chloride solution. The

resulting solution is dried over sodium sulphate. The

resulting product is filtered and concentrated. The

residue obtained is purified by chromatography on a

column of silica gel, eluting under pressure with a

25 cyclohexane/ethyl acetate gradient of from 95/5 to

80/20. 3.55 g of methyl (S)-a-[[(1,1l-dimethylethoxy)-




65 4 August 2004 10.6 N-[2-[[[(1S,32,}-9-(5-am no-2-pyridyl)-1-[[4

di f1 uor onet hyl ene) - 1- pi peri dyl ] car bonyl . ] -3but enyl ] am no] sul . phonyl ]-6-(2th
i enyl ) phenyl ] acet am de hydrochloride 5 46 nmol (11.5 nl) of 4N hydrogen
chloride in dioxane are added to a solution of -12.95 g (4.6 mMmuvl) of 6-(12,

45) - 5-[9- (di fl uoronet hyl ene) - 1- pi peri dyl ] - 4] 2, 2- di et hyl - 1; Rw%%&(y) am no
] - 5-0xo0- 1- pentenyl - 3pyridinam ne in AO m 5@f dichl oronet hane. e nediumis
10 left stirring overnight at roomtenperature. The mediumis evaporated to
dryness. 351 ng (0.98 mmol ) of the residue are taken up in 3 m of

di chl h | .99 I f i hyl i - added, th .
g M ot oret N A0 SP1eilad 7 29 AL, Sho LRI AR08 a1 A0 Lt
2 [(diacety o nalsloloBohe p syl arony et og ene el The

medi umis washad. it quepys sodj &l chbl 9f pde sol ution and then evaporated
to dryness. ThequO rte%?du'gp%j's l.tﬁl?aklt(anmup igig'rﬁl of tetrahydrofuran. Amonia

is bubbled th h ' | ednyt j :

Lot ranyr of u an s aporat el bf | anc LG, BYSauer HA S Bar e b

silica with a cycl ohexang/ Eggwhélgamé@ﬁgxm égyﬁﬁngﬁﬁﬁiﬁeﬁmr@e” on a 25
ydr aceton

reverse phase using an N1 ochlorit aci rile gradient of
fromO~ to 7.00z; acet:ofifdidafoic 614 August 2004 Yield (~) _ 20; mp.
(© = 170; 20 () _ +40 (c = 0.2; met=hanol) Exanple 11 (conpound 121):

N-[3-[[[ (1S, 3E)-9- (5- am man2cyFd dyk) 3156 (9- dBf bURKBIT of methyl
nmet hyl ene) - 1- pi peri dyl Jcarbonyl]-3 butenyl. ] am .no] sulphonyl ] ( 1, 1°

-di phenyl ] - 2-g)l-mcet an) dedistoehé enofe) é3rbolptin¥mino] -1- | (phenyl -
(28)-2-((tri.phenyl met hyl am no]-A pentynoale 10 22 mi (88 nmol) of 9N

hydr ogen chl omiedthdxy ot ®xadrey B peldedi he- a-gehubhoatefl and @ .@8 § mol ) of
met hyl (S)-2-[[1, 1-di net hyl et hoxy) car boxy] am noJpent-9 ynoate in 5 m of

di chl or onmdtdhane...6Thenoid Xtaf €litshiwhthgdroxidengohohydrhtat i0QM ml of
tenperature. The nediumis 15 evaporated to dryness and then taken up in 8
m of dichl or ometHeenmel dnd Srim) k8 2vapet ) iof stireelylfam 18 &r @ taddesh
thereto. The nmediumis cooled to OC. At this tenperature, 2.6 g (0.65 mmvpl)
of trityl chl ¢emirEeratarzrliddtha eehanoThes néxapeeatedablfdwedder warmt o
room 20 tenperature with stirring_overnight. The nediumis washed wth
water, dried &RstuGathREFIRIEDENN Y phxBuradisheheay gpodatedot @ °4Y yness.
The evaporation residue is purified on silica with a cycl ohexane/ et hyl
acetate nixt uP@q @endified gfo PR leh whieecds| i Bréreshdpriicnagid

15 solution, and then extracted twice with 150 ml of ethyl
acetate. The resulting extract?is_washed with 100 ml of
saturated sodium chloride solution and then dried over
sodium sulphate and filtered, and the residue obtained
is concentrated. 3 g of (S)-a-[[(1,1-dimethylethoxy)-

20. carbonyl}amino]—l—[(phenylmethoxx)caxbonyl]piperidine—
4-pentanoic acid are obtained in the form of a white
powder, which is used without further purification in
the following step.

Yield (%) = 86



Yield (~y = 92. 67 4 August 2004 11.2 Met hyl

(2S)-5-(tributyl stannyl)-2[(tri phenyl net hyl)am no)-4-pentenoate Argon is
bubbl ed through a solution of 200 ng (0.54 mml) of nethyl
(2S)-2-[(triphenyl net hyl am no] -45 pentynoate in 2 m of anhydrous
tetrahydrofuran, for 10 min. 5% tetrakis(triphenylphosphiquB@] baﬁiun1(0)
(3 mg; 2.7 x 103 mmol) is added. Wen thqﬂyediun1is honogeneo 5? re is
cooled to OC . 173 ul (0.65 mml) of tributyltin hydride are added dropw se
at 0C, under 10 argon. The nediumturns an opaque yellow The nediumis

cvapor at ed fo dryndss ahERGTGAINE B oh Hof o §-SHGEEHy Mo #IBUre
ChB oS oS R LA PR e B ont e v gon
I(zs?ugbl('?(rjl E)B'[ grgtr]aﬁn;?;f‘tfg’?{ﬁ%‘ﬁﬁag%%&%&?‘i’%%ﬁ%ﬁtgﬁ@%&nome and 39.5
for 10 mn. 114 mg (0. 0r25 bmbly? AL ok at PrrBRRKSBROLSM Neal | adi i
The medi unmtl s ARl v ey b uir e BB Rt 0P G 8P a5t B Und hen
extracted with ath E%%gﬁﬁﬁ&%rhu%%é” i@o@h@§§%£anégggﬁgggéﬁpgpydrous

sodi um sul phate an concentrated under reduced

ressure. The rati resy que (4 s ifiedso LhL i h and
p BY AR o%ya].e;?ce aid.oPrHﬁéfi 6’1?20(‘%8 gf??m dqn%&ylh%/l

then 95/5 cycFohexane/eth e mxture. a yell ow are

obt ai ned. i eteqha»)%aer]%o ﬁlan%r&\aﬁhvi[(&%@Pmétﬁéxgrgagb(%gwgi—dy'>-2[ (

triphenyl nethyl ) am no] -4-penterioate A m xXture of 3 mol ) of

nethyl (2S, 4Ehi peb 3 dlintd -0 ridyid -Zeid ! ro pheny! Uﬂh‘}’ﬂn}%olt) of
am no] - 4- pentenoate, 477 ng (8.5~mv»1l) o~ iron, 3.6 mM 10 of water) 7.2 m

of et hanolpand-é20el pafpeaGetiire agidrdshId dai sed at s 140C(hor. ¢4ams1n. The

mediumis filtered through Celite. The ethanol is evaporated off under

reduced pressufen,fihelidraaga opasli eliley 1 snixé r eoied) Wwhhdfichl oromethane.

di chl or onet hane/ i sopropanol m xture (75/25). The 15 organic phase is dried

over anhydr ougheodieamtiwnp hate vans idenl bone@nto avedmustiewledoc edom

pressure. The evaporation residue is purified on silica with a

cycl ohexane/ etkypexa¢iatee arndthibre ¥6i@)ion00s ngentinugdl Fow a8l haues.

obtained. 20 Yield (~) = 41.6. 11.5 Methyl (25,4E)-2-[(2,2-di nethyl-1-o0xo

pr opoxyl ami nofhg- feacx izrdimipttiwre 1is then taken up in 200 ml of

oxopr opyl ) am no -2-pyridy|]-?%£entenoate A solution of 500 ng (1.08 mmol)

of nethyl 125 E28YAEpCHRtER-emh-i6 pyashsd )wth (109 prengfnélhyl )
hydrochldric acid solution and then with 100 ml of
saturated sodium hydrogen carbonate solution and with
100 ml of saturated sodium chloride solution. The
resulting product is dried over sodium sulphate and is

20 filtered and then concentrated. The residue obtained is
purified by chromatography on a column of silica gel,
eluting under pressure with a 4/6 ethyl
acetate/cyclbhexane mixture. 2 g of phenylmethyl
{s)-4-[4-[[(1,1-dimethylethoxy)carbonyl]amino] -

25 5§-(4-ethylpiperid-1-yl)-5-oxopentyl]piperidine-

l-carboxylate are obtained in the form of a viscous

oil.



am no] -4-pentenocate i.n 3.24 mM of hydrochloric acid and 2 m of
tetrahydrofuran is refluxed at 65C for 69 4 August 2004 1 h 30 mn. The
mediumis allowed to cool. 1N sodium hydroxide i$ added to. the nedi um
until the pHis basic. 2.35 g (10.B mml) of di-tert-butyl carbonate are
added thereto. The nediumis left stirring at room5 tenpq{ﬂ%akf Q&I 24 h.
The mediumis washed with diethyl ether and then re-acidifi'e mng citric
acid and the crude product is extracted widfth di chl or onet hane. The organic
phase is dried over anhydrous sodi um sul phate and then evaporated to
dryness. 300 ;of a yellow oil 10 are obtained. Yield ($) = 60. 11.C,

N (1S, 3F) - 1- [[ 2181 d6romePRyl ene) - 1pi peri dyl ) car bonyl ] - 4- [ 5- (2, 2- di met hy! -
1oxopropyl)anino)-2+pyridﬁl]-s-butenyl]-Z,Z 15 di nmet hyl propanam de v 300 ny
(0.73 mmol ) of nethgpa. Phenylmethyl® (S)-4-[4-amino-5-(4-ethyl-
(28,4E)-2-[(2,2dinethyl-11oxopro§ylanino]-5-[5-[2,2-dine;hyl-loxopropyl)am
no] - 2- pyri dyl | - 4- pent enoREBEAL8-daddd -t oxonpsniy binirewi ddneo 0C, of 1. 20
ng (0.73 nmol) of 20 4-dif|uogoneﬁh | enepi peridine.in 8 rnl of

di . chl or onet hane and 5091GF25PO#Yi %%ﬁr Syrechicr#FR, fol l owed by addition
of 257 mg (Q.80 mmol) of TBTU. The nmedium.is left stirring at 0OC for 2 h 30
mn. The dighloro met han@ ngﬂ§é88r§?e&9ghfﬁ.(%hé]ﬁﬁg?HhéDfs taken up in 25

W th vater anarrenebhis 1hyArbls (133 GRS kb prace i s
Concent ratod 78,4\ ABYyL CROF Nndet raou: e cuaporation ) due T
st S
phenyl ] - 2-yl ac]‘zctgllgn‘?J é‘é‘%y%é ogh{: o‘lll‘fgé % %L%FEF'GEZ ?ﬁ%q%‘)o%efd Af%’]‘rﬂﬁfr%eg'en |
RO et T L E T MO Xy
yl - 1- oxopr opy! )& 88k - gP¥ELEYe ] - Brbupeayh L1 A2l ylipy %@%&%}u’}?‘*h@

of dichloronmethane. The nediumis stirred at-room 15 ténperature

The medi um i s RyaPREAt Beri i €5 y168Sin ThRe¥BRALALING Jt&5 dye S n up
i n 3l of dichoronethane I 12 s ant ard stk tadt e hed

thereto. The nedenylmetiepd! egh 10- PC. aminbhis (BeeReRAliWeRi R3 2,10 (0. 66
rnnmol ) of 2-(diacetylamno)20 [1, 7' -Bi phenyl]-3-sul phonyl chloride are
added. The nedrzxmpeérstal | piyeelr 1 @i ves It tarboLyl beap i dirdcd 1Wiiilaestdwd 1 Ng over
2 h. The nmec9iumis washed wii:h saturated sodiumchloride solution. The

or gani ¢ phidse timusgiréletaoved amhylie ofisrsodf um silkpbatse odd t hen evapor at ed
to 25 drynes s. The residue is taken up in 4 m of tetrahydrofuran and

cool ed to OC. Ymdshi &%) s= bbbl ed t hrough over 45 rnin at 0C. The mixture is
evapor at ed 71 4 August 2004 to dryness. The evaporation residue is
purified on silica hith &Sk bhekbhes bt hyEthedraperiidxBure (2/8) and then
on;a reverse phase using an N 100 hydrochloric acid/acetonitrile gradient
of fromO to 100 5 acetdH%?qWQQnﬂ%g;ﬁﬁpb?EFHQ‘éXpected conpound are

oh et et ) SR o A RS B 2l n 370 (0 =03
20 ylphenyl]prqpanamide hydrochloride
1.27 g (3.3 mmol) of 2- [bis(l-oxopropyl) -
amino]-3-thien-2-ylbenzenesulphonyl chloride are added.
portionwise, at 0°C, to a solution of 1.35 g (3.0 mmol)
of phenylmethyl (S)-4-{4-amino-5-(4-ethylpiperid-1-yl)-
25 5-oxopentyllpiperidine-l-carboxylate hydrochloride and

0.96 ml (6.9 mmol) of triethylamine (TEA) in 15 ml of

dichloromethane. The mixture is allowed to warm slowly



10 (S)-N-[3-[[(3-(5-am no-2-pyriciyl)-1-[[4

(di fl uoronet hyl ene) - 1- pi peri dyl ] car bonyl ] propyl ] am no]

sul phonyl ][ 1, 1' - Bi phenyl ] - 2-yl ] acet am de hydrochl oride 12.1 Phenyl net hyl
(S)-4-io0do-2-[[(phenyl met hoxy) carbonyl]am ng] butanoate 15 14 g (43 mmol)
of di (acetyl oxy)i odobenzene and 1.0.5 g (41 mol) of iodi 3gsled to a
solution of 30 g (80 mmol) of 1-phenyl nethyl anaélEt
(L)-(N)-[(phenyl rnet hoxy) carbonyl ] gl utane¢2 in 800 nl of carbon

tetrachl oride, under argon. The mi xture is refluxed 20 under Wirradiation.
After 1 h 30 mn) a further 14 g f43 mmol) of di(acetyl oxy)i.odobenzene and
10.5 g of iodithe woen adeleserdAf tee Whdr thdi abeonibar i3 Rordthenwe&t 6L i S
washed with 10~ sodi um hydrogen sul phite solution (2 x 300 ml.); then with
200 M of sat uratleoh2$. stde uneaydi ogeniganbenate tadlent iugn iand2 5thenl vof h 200
m of water. The mi xture is dried over sodium sul phate) concentrated under
reduced pressweh@ahdperafecanlyis washgdswilBQ40D02nili [atfr &tN on t hrough a
colum of silica gel, eluting with a 95/5 cycl ohexane/ ethyl acetate

m xture. 12.8 hydfoghkeryloeahyfl sclution and with 100 ml of saturated
(S)-9-io0do-2-[((phenyl met hoxy) car bonyl ] am no] but anoate are obtained in the
form of an i Isodivn dividf®yer garbonapepheaykinst bpd with 100 ml of
(S)-5-vitro-a-[[(phenyl met hoxy) carbonyl)amn no]-2-pyridi nebutanoate A
suspensi on of %t gayaedmardivh ehherpdrdeprluhdon.9The ®suliniolg of

|, 2-di bromoethane_in 7 m of 10 anhydrous N, N-di met hyl formam de i s heated
at 60C with stBFMuR ahdl dnted arvgsnsediuvyssuirbate. enge im il tewrd of
trinethylsilyl chloride is then added and the m xture is stirred vigorously
at ir oom t enperdtdrg R reFeren hrahedotieipsnr 68Uy PrSssuFRfol )The

h | rethyl 15 (S)-9-i.0odo-2- h | et hox b | i but te i 1
ey L (i ey reh (BNEDYLIEA RO Sgpbonyiam ol but anoat e i
t t 0. I _(0,.31 f tris(dib lid t di pal | ad
emer A, 950 8 t0L0c L Okkep! L6 2L bebe Ldenggectone)dl pal i um
O 2,509 & Lo fe, b oL of ADYOEous N et | o de are
t t . act i LS - i 2 _of. hyl cet at d
(ermerature, THSEACLL O, TRALUT L8, LAKEN P LB 00ufleral Y gl ot e o

cake is rinsed; Wih-2 gtﬂgﬂrgé%eiggtm&taest @gegaﬂgem%acye%gggh&gases are

conbi ned, washed wth 5 x 100 water, drie 4 August 3 over

sodi um sul phatye@te & gReend i b edrHRdeEsE 8dHCEEL AR AsaULe cHh@d Qi dye is
purified by filtration on a colum of silica gel.) eluting with'a

cycl ohexangd etdni) Rcedptergynrdhedtadt, f wagnheut @120~set bl oFcatate. 5.16 g 5
of phenyl net hyl

(S) - 5-ni: tro- antdfdherydt et Hdoxy) sarhenygh] antinehed- pythdismelit af oate are
thus obtained in the formof a yellow foam Yield (~) = 79. 12.3

(S)-cx, 5-di am sweZegyed dsadbut ahpdeogendcidbdnat gt goduafioh Bmd wWith 5 nmol)
of phenyl net hyl

(S)-5-nitro-a-3§ (mheny | seet inoxye¢d asbdnyin] ahi ool 8epygpildicivebutteoat e) 2 g of
active charcoal and 0.77 g of active palladiumon-charcoal in 100 m of

met hanol and ROBswAtoigveredust 36| dreddfeven gagdsum ssdppeiteofarkd hydr ogen
at.roomtenperature. The reaction mediumis filtered through a cake of
Celite andq hef thi@red an¢selen FANGERCEALA. BRABE| FEAYCREt dresmEeaqueou s
phases are conbi ned and concentrated under. reduced

The residue obtained 1s taken up in 1.2 ml of acetic
acid, cooled to 0°C and then treated with a 5N solution
of hydrogen bromide in 1.2 ml of acetic acid, added
dropwise. The mixture is allowed to warm to room

25 temperature. After 4 hours, the reaction mixture is

concentrated under reduced pressure. The residue

obtained is taken up in 250 ml of ethyl acetate and is




pressure. 2.05 g of (S)-a,5-diam no-2-pyridinebutanoic 20 acid are thus
obtained in the formof a white solid. Yield ($) =92; mp. (O > 260. 12.9
(S)-a,5-bis[((1, 1-di net hyl et hoxy) carbonyl] am no]-2-pyri di nebut anoi c acid
1.05 mM (9.19 mmol) of aqueous 35~ sodi um 25 hydroxide solution and 2 g
(9.17 mmol ) of bis(1, 1di.nmethylethyl) dicarbonate are addeAjAlt_@ R @‘8 ution
of 0.85 g (4.36 mmol) of. (S)-a, 5-di am no:2-pyridi ne 4 Augulf 3 4
butanoic acid in 50 M of water and 50 m4of 1, 1di net hyl et hanol . The
solution is stirred for 2 h at roomtenperature and a further 2 g (9. 17
mmol ) of bis(1,1-dipethylethyl) di.carbonate and.1 mi of aqueous S 35~

sodi um hydr ox"§& lYfJi'éh %Qéniao%éds.a%ﬁ'@egt BPHLNG FYAYPSER at room
tenperature) the.reaction nmediumis_diluted, wth 100 nm_ of aqueous 1IN

sodi um hydr oxicGeERARakT orP Lt Fb rd o'ﬂ@%t\ﬁi‘%egosﬁ‘gi @ SRSdES ol ut i on
and then washed with 300 M of ether, The 10_aqueous phase is acidified
with citric adP§iy pﬁiﬁo% SR HEPR ext PEcT FUM LR PESBSE i

di chl or onet hang/. i sopropanol. m xt 2 x_1Q0_m ). The organic . phases a.re
conbi ned and 5ﬁceéﬁtcfvapt eas‘iéfdﬂ'i‘ ﬁlﬁfﬁ}% ep?’é‘gsaﬂ?ceafﬁ PO& dife GHER aken up
in 100 M @f tol uen d 15 concen ed again uynder reduced pressure. 1.1B
g of (S)- c%, 59ﬁn§[e&etf?alr¥-eaqlr$e{ﬁﬁce?c§%%3%%r‘ggn‘f‘/l }fja?&'ﬁngfﬁf%ﬁ)?ﬂ &fﬁebut anoi c
acid are obt ai ' f ar.m of . i US¢ Oj ' $) 7 6 .5
e o e'thﬁ/%}d(g%)r{ ;@tl[og{l(radgﬁyﬁoarf% HPU5E O bopYbhflct? rheP Al

met hyl ene) - 1- phper:i B rlggrﬁy : -(?-ﬂ -dh j ? et,ho onyl ) am no) 2
- pyridyl )propg) c;%alr analt%. 1. '16ﬂ]]ge 3.% %311)“&%?5%5 %gbgﬁzéﬁ ?{Z?%I yl) 25 '
NN N, N -tet reihy| IR 14D Leterafdiof obesat @rﬁggugt@rreg%%q%t%%er
argon and with stirring at 0C, to a mxture of 1.18 g (3 “ncnol) of

(S)-cx, 5-bi . stllch B/95 & RAugpsto 2004y of (5)_-1\1—{2_—(5[[1-{ (4-ethyl-

di met hyl et hoxy) car bonyl ] am no] - 2- pyri di nebut anoi ¢ acid, 1.15 m (6.6 mmol)
of N, N-di llﬂopﬁﬁméﬁtdlﬂ-ém e dith . B8 Go{SeBidMBLy1Butyl jamino] - |
4-di f1 uoronet hyl ene- 1- pi peri di ne hydrochloride in 30 m of dichloronethane.
The m xt ure 5 sul pddreped ¢-a haairm 2-6; Islosn f ENpeopéHami ded hytirbchl@rige
continued for 2 h. The reaction mediumis diluted with 50 m of :

di chl or onet hade aitasasdied with 50 m of water -and then with 50 m of.
saturated sodi um hydrogen carbonate solution and again with 2 x 50 m of

wat er . Yield (%) = 22; m.p. (°C) = 134-138;
20
o] D (¢) = +112 (¢ = 0.2; methanol)

15 Example 4 (compound 24):
(S)-N-[3-{[[4-(5-Aminopyrid-2-y1)-1-{[4-(difluoro-
methylene)piperid-1-yl]carbonyl]lbutyllaminc]sulphonyl]-
3'-fluoro[l,1’-diphenyl}-2-yllpropanamide hydrochloride

4.1. Methyl (S)-2-([(1,1-dimethylethoxy)carbonyl]-

20 aminol]-5-(5-nitropyrid-2-yl)pent-4-ynoate

A mixture of 2-bromo-5-nitropyridine (10.0 g;
49.0 mmol), methyl (S)-2-[[{1,1-dimethylethoxy)-
carbonyllamino}pent-4-ynoate (13.34 g; 58.8 mmol),
copper iodide (0.465 g; 2.5 mmoi), potassium carbonate

25 (13.6 g; 98.0 mmol) and dichlorobis(triphenyl-
phosphine)palladium (1.7 g; 2.5 mmol) in 30 ml of

anhydrous dimethylformamide (DMF) is heated for 4 hours



10 The organic phase is dried over sodium sul phate and concentrated under
reduced pressure, and the residue is purified by chromatography on a col um
of silica gel, eluting with a 1/1 cycl ohexane/ethyl acetate m xture. 1..62
g of 1,1-dinethylethyl (S)-1-([4-(dif.luoro 15

met hyl ene) - 1- pi peri dyl ] carbonyl ]-3-(5-([ (1, 1-di et hyl 4 Auqust 2004
ethoxy)carbonyl]anino]2-pyridyl]propyl]caﬁganate are obt ai hed®n P%e form
of a viscous oil. Yield (~) = 100 12.6
(S)-5-am no-oc-[[4-(difluoronethylene)-1 20

pi peridyl]carbonylls2-pyridi nepropanam ne hydrochl.oride A solution of 1.62
g (3.1f3 mmol )g%.¢&]1,8 {Exgieﬁe?ﬁ P&t hy §)e-af¥t(1[°£’- MHFY470F ohet Bk eneyP1

Carbony! -] am ol 2045 Ty PFoPSBY ESPRARrc "SR TS0 ML G1 2076100 dRbtMhine 1 s
|l Toned to R RLGER? " Sbos? EEERAED PSR ARER G R PRE 1 ing 1o
Tnsed with |0 S Gf chl L Bebnat tBReC V<G SR TR oo kered |
ﬁgzh?[ZEL??i?B%%ﬁFéﬂ%ﬁi§§$§3ﬁ§FfF59p§PF§Fn58986§€aﬁﬁ%§%ﬁﬁﬁtxﬁﬁ%ride (2:1)
LS s, oPLal Deddi el dBryshdavs LhAUL EYCUNen BUEHLGRH Iy 4 1, fol fowi ng
3L A oo scetate oradion: of

propy! ] ani no] si#grhanydd (204’ eaupmeaﬁbkazgl.]@qepamfdﬁlefﬁw%ocm oride 0.8 ni
(5.7 mmol) of triethylamne is added to a solufion of 0.7 g (1.83 nunol) of

('S) - 5-am no- al@ [{2- (Ui f) voa pret hyl e8BdxF BEPBBBQXPbﬁﬁh%qﬂﬂJ (F~nitro-
pyri di nepropanam ne hydrochloride (2:1) 1n 20 ml of dichloronethane, and

the resul tithg atid-i Dyl speoot dyhokoe0CsWikb1stedri ng. 0.58 g (1. 6A nunol)
of 2-(diacetylam no)-[1,1"-Biphenyl]-3-sul phonyl chloride 20 is then added
portionwi se. Afitedrd 2(%) at €%) 50 ml of dichl oronethane are added and the
solution is washed successively with 2 x 20 mMl of water, 50 m of saturated
sodi um hydr ogen cardchatMetsoy Lt { ®h-anam2nz-&0 [ il , of dwalkeehy 1TE@13HHaNi C
phase is dried over 25 sodi um sul phate and concentrated under reduced
pressure. The residue obtailpeeylbamikehpupidbneo2npentanekrahydr of uran and
is then cooled to OC and treated 4 August 2004 77 for 5 mn with a stream
of ammoni a. The reacti orP Mi¢ieeief aneeel {8} var it d . Aoddmedinydr-at ur e
and, after 4 h, is then concentrated under reduced pressure. The residue
obt ai ned i's p&EFITYd B RHPCHEAB 2bny~ bh~ Al BreBYtikf-éf Yd) Pea& -gel , el uting
under pressure with a 99&}59i0h|f60 t hane/ met hanol . m_xture. After

4-ynoate (10.5 g; -0 mmol), ammonium formate (19.0 g;

300.0 mmol) and active 10% palladium-on-charcoal

i (1.1 g} in 100 ml of methanol is refluxed for 3 hours
under argon. The reaction mixture is filtered and then
20 concentrated under reduced pressure. The residue

obtained is taken up in 400 ml of'éthyl acetate, washed

with 100 ml of brine, dried over sodium sulphate,

filtered and then concentrated under reduced pressure.

The residue is purified on a column of silica, eluting

25 with a dichloromethane/methanol (96/4) mixture. 6.5 g

of methyl (5)-5-amino-a-[[1,1-dimethylethoxy)carbonyl]-



concentration under reduced pressure, the residue is then taken up in 1.8
m of a 1M solution of hydrogen chloride in nmethanol (1.8 mmol) and is
again 10 concentrated under reduced pressure and then purified by

chr omat ogr aphy on an RP18 columm, eluting with an acetonitrile/ N 1000
hydrochl oric acid gradient of from5/95 to 100/0 over 60 'R. EZ

| yophilization) 0.61 g of (S)-N-[3-[([3-(5-am no-2-pyridy|na) 'ig"? Sqdlfluoro
15 net hyl ene) - 1- pi peri dyl J.car bonyl ] pr opy! ani no]

sul phonyl ][ 1, 1" -Bi phenyl ]-2-yl]acetam de hydrochloride is obtained in the
formof a white powder. s Yield ($) = 60; mp. (C = 184-186; 20 [a] D () _
+118 (¢ = 0. 2Zzmmethpyolijiiae-Kepenbanbeteablres iwnlatddl iowhé nfohe osalt”
colum, "HC1" corresponds to a hydrochloride and the ratio in parentheses
is the (acid: dagk$ceasi 01120 in the "[a] D.~ colum) c¢ = 0.2; nethanol

except 25 for conpounds 9 and 11 (c =.0.4; nethanol). 4 August 2004 H N a
mr.l oz . XﬁﬁdMWG?WC~ Nthc~n'rrJ 111 Vima Ta~ NN
Qr. ro V;-, V' V:'i Nv~wrl"'.!;r1r. r,. N/ / v~rLWzz ZO

SN 1 UUU'A Mn Sth3N R\E}\rﬁrmm §-11[41f 1-dimethylethoxy) -
| 5 carbonyllaminolpyridine-2-pentanoic acid
| Lithiﬁm hydroxide monohydrate (0.9 g;
21.1 mmol) is added, at 0°C, to a mixture of methyl
(S)-5-amino-a-[[1,1-dimethylethoxy)carbonyllamino] -
pyridine—2—pentanoate (6 2 g; 17.6 mmol) in 45 ml of
10 methanol and 15 ml of water. The mixture is allowed to
warm slowly to room temperature and stirring is
continued for 18 hdurs. The reaction mixture is cooled
to 0°C, neutralized with 1IN hydrochloric acid (22.0 ml;
22.0 mmol} and then concentrated under reduced
15 pressure. 7.0 g of (S)-5-amino-o-~[[(1,1-dimethyl-
ethoxy)carbonyl]amino]lpyridine-2-pentanoic acid are
isolated in the form of an amorphous powder.
Yield (%) = 100
4.4. 1,1-Dimethylethyl (S)-[4-(5-aminopyrid-2-yl)-~
20 1—[[4—difluoromethyleﬁe)piperid—1~yl]—
carbonyl]butyl}carbamater
The same procedure as in Example 1.4 is used,
except for the purification on a column of silica,
which is carried out with a cyclchexane/ethyl acetate
25 gradient of from 50% to 100% eéhyl'acetate; Thus,
starting with (S)-5-amino-0-[[(1,1l-dimethylethoxy)-

carbonyl]amino]pyridine-2-pentanoic acid (3.14 g;
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hydrochloride (1.63 g; 9.6 mmol), 2.45 g of
1,1-dimethylethyl (S)-[4-(5-aminopyrid-2-y1)-

'lm[[4—difluoromethylene)piperid—l-yl]carbonyl]butyl]-_
5 carbamate are isclated in the form of a white solid.
Yield (%) = 72; m.p. (°C) = 142
4.5. (S)}-1-{2-Amino-5-(5~aminopyrid-2-yl)-1-oxo-
pentyl]*4—(difiuoromethylene)piperidine
hydrochloride
10 . The same procedure as in Example 1.5. is
used. Thus, starting with l,l-ﬁimethy;ethyl
(S)—{d—(5—aminopyrid—2—§l)—1—[[dﬁfaifluoromethylene)—
piperid-1-yl]carbonyllbutyl]carbamate (2.4 g;
5.6 mmol}, 2.25 g of (S)-1-[2-amino-5- (5-aminopyrid-
15 2~y1)-1-bxopenty1]-4—(difluorometﬁylene}piperidine
hydrochloride are obtained in the form of a hygroscopic
amorphous powder, which is used without further
L purification in the following step.
Yield (%) = 100
20 4.6. (S)-N-[3-[[[4-(5-aminopyrid-2-y1)-
1-[[4-difluoromethylene)piperid-1-yl]-
carbonyllbutyljamino] sulphonyl]-3'-fluoro-
[1,1’~diphenyll-2-yl]propanamide
hydrochloride
25 The same procedure as in Example 1.6 is used,
with the exception of the purification on an RP18

column, which is carried out using a water/acetonitrile
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t~\ t~ Ct ~ igfadient of from 0 to 40% acetonitrile. Thus, starting |

with (S)-1-[2-amino-5- (5-aminopyrid-2-yl)-1-oxopentyl]-

4- (difluoromethylene)piperidine hydrochloride (0.65 g:
1.6 mmol) and [2-(bis{l-oxopropyl)amino]-3’'-fluoro-
5 1,1’-diphenyl]-3-yllsulphonyl chloride (0.69 g;
1.6 mmol), 0.69 g of (S)-N-[3-[[[4- (5-aminopyrid-2-y1)-
,1—[[4-difluoromethylene)piperid—l—yl]carbonyl]—
i bﬁtyl]amino]sulphonyl]—3’-f1uoro—[l,l'-diphenyl]—
2-yl]propanamide hydrochloride is isolated.
10 Yield (%) = 65; m.p. (°C)r= 136-140;

20

[a] D (°) = 490 {(c = 0.2; methanol)

Example 5 (compound €):
(S)-N-[2-[[[4-(S5S~-Amino-2-pyrazinyl)-1-[[4-(difluoro-
methylene)piperid-1-yl]carbonyllbutyl]amino]sulphonyl]-

15 6~cyclopentylpheny1]propanamide‘hydrochloride

5.1. 5-Bromo-2-pyrazinamine
j 28.2 g of N-bromosuccinimide {(0.158 mol) are

added portionwise, at 0°C, to a solution of 2-amino-
pyrazine (15.0 g, 0.158 mol) in 900 ml of

20 dichloromethane. After 3'hours: the reaction mixture is
filtered through a sinter funnel, washed with saturated
sodium carbonate (2 x 400 ml), water (400 ml) and brine
{200 ml), dried over sodium sulphate, filtered and
concentrated under reduced pressure. The residue

25 obtained is purified on a column of silica eluted under

pressure with a cyclohexane/ethyl acetate gradient
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Yield (%) = 66; m.p. (°C) = 144
5.2. Methyl (S5)-5-(5-amino-2-pyrazinyl)-2-{{(1,1-
5 . dimethylethoxy)carbonyl }aminolpent-4-ynoate

The process is performed in the same way as
in Example 1.2., and étarting.With‘T.S g (43.0 mmol) of
5-bromo-2-pyrazinamine and 11,71 g (51.6 mmol) of
methyl (S)-2—[[(1,1—dimethy1ethoky)carbonyl]amino}pent—

10 4-ynoate, to give, after 7 h at room temperature,
10.6 ¢g bf methyl (S)—S-(Saamino—g—pyrazinyl)—zm[[(1,1—
dimethylethoxy}carbonyl]amino]lpent-~4-ynoate in the form
of a viscous oil.

Yield (%) = 77

15 5.3. Methyl (S}-5-(5-amino-2-pyrazinyl)-
2-[[(1,1-dimethylethoxy)carbonyl]lamino] -
pentanoate

A mixture of methyl (S)-5-(5-amino-
2—pyraziny1)-2~[[(1,l-dimethylethoxy)carbonyl]amino]—
20 pent-4-ynoate (10.0 g; 31.2 mmol), ammonium formate
(29.7 g; 468.0 mmol) and active 10% palladium-on-
charcoal (1.2 g) in methanol (100 ml) is refluxed for
3 hours. The reaction mixture is filtered and
concentrated under reduced pressure. The residue
25 obtained is taken up in ethyl acetate (300 ml), washed

with brine (2 x 200 ml), dried over sodium sulphate,

filtered and concentrated under reduced pressure. The
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mixture (96/4). 7.9 g of methyl (S)-5-(5-amino-
2*pyxaziny1)~2—[[(1,1—dimethy1ethoxy)Carbonyl]amino]—
5 pentancate are isoclated in the form of a viscous oil.
Yield (%) = 79
5.4. (S)w5-(5—Amino—2—pyra;inyl)—
2—[[(1,l—dimethylethoxy)carbonyl]aminb]—
pentancic acid
10 Lithium hydroxide (1.2 g, 28.6 mmol) is
added, at 0°C, to a solution of methyl (S)-5-(5-amino-
2—pyfazinyl)—2—[[(1,1-dimethy1ethoxy)carbonyl]amino]-
pentanoate (7.75 g, 23.9 mmol) in methanol (60 ml) and
water (20 ml). The mixture is allowed to warm to room
15 temperature and'stirring is chtinUed for 18 hours. The
methanol isrevaporated off undér'teduéed pressure.and
the residue obtained is cooled to 0°C, acidified to PH
3-4 with 1IN hydrochloric acid (30 ml), extracted with
ethyl acetate (2 X 200 ml), washed with brine (50 ml),
20 dried over sodium sulphate, filtered and concentrated
under reduced pressure. 7.17 g of (S)-5-{5-amino-
2-pyrazinyl)-2-[[(1,1-dimethylethoxy)carbonyl]amino)-
pentanoic acid are obtained in the form of a white
powder, which is used without further purification in
25 the following step.

Yield (%) = 97; m.p. (°C) = 76.
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1—y1}carbonyl]butyl]carbamate
The process is performed in the same way as
5 in Example 1.4, and starting with 2.32 g (7.5 mmol) of
(S)—5-(5-&mino—2—pyrazinyl)-2«[[(l,l—dimethyletﬁoxy)—
carbonyl]amino]pentanoic acid anall.Q g (11.25 mmol} of
4-(difluoromethylene)piperidine hydrochloride, to give
2.61 g of 1,1-dimethylethyl (S)-[4-(5-amino-

10 2npyrazinyl)—1-[[4—(difluoromethylene}piperid—l-yl)-
carbonyllbutyl]carbamate in the form of an amorphous
powder.

Yield (%) = 82;'m.p. (°C) = 133
5.6. (S)—l—[2—Amino—5-(S—aminonz-pyrazinyl)—
15 l-oxopentyl] -4-(difluoromethylene)piperidine
hydrochloride (2:1)
The pfocess is performed in the same way as
) in Example 1.5., and starting with 2.6 g (6.1 mmol) of
1,1-dimethylethyl (S)-[4-(5-amino-2-pyrazinyl)- |

20 1—[[4—(difluoromethylene)piperia—l—yl]carbonyl]butyl]—
carbamate, to give 2.45 g of (S)-1-[2-amino-5-(5-amino-
2-pyrazinyl)-1l-oxopentyll-4-(difluoromethylene) -
piperidine hydrochloride (2:1) in the form of a viscous
oil.

25 Yield (%) = 100

5.7. (8)-N-[2-[[[4-(5-Amino~2-pyrazinyl) -

1-1[{4-(difluoromethylene)piperid-1-yl]-
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The process is performed in the same way as
in Example 1.6, and, starting with 1.11 g (3.0 mmol) of
5 2—[bis(l—oxopropyl)amino]—3~cyc1opentylbenzenesulphonyl
chloride and 1.21 g (3.0 mmol) of (S)-1-[2-amino-
5—(5~amino—2—pyrazinyl)—1—ox0penty1]—4—(difluoro—
methylene)piperidine hydrochloride (2:1), 1.3 g of
(S}-N-[2-[[[4-(5-amino-2-pyrazinyl)-1-[[4-(difluoro.
10 methylene)piperid—l-yl]carbonyl]butyl]amino]sulphonyl}—
6- cyclopentylphenyl]propanamlde are obtalned
vield (%) = 68; m.p. (°C) = 136-140;

20

[a] 5 (°) = +103 (c = 0.2; methanol)

Example 6 (compound 71):

15 N—[3—[[[(18)-4-(5-Aminopyrid—2—yl)—1~[(4-methy1piperid—
1—y])carbonyl]butyl]amino]sulphonyl] [1,1'~-diphenyl]-
2~y1]acetamide-hydrochloride

6.1. 2—(Diacety1amino)[1,1'—dipheny1]—3¢sulphony1
chloride

20 A solution of the N,N-diethylethanamine salt
of 2-amino[l,1'-diphenyl]—3—su1phonic acid (31.2 g;
89.0 mmol) in acetic anhydride (93.0 ml) is refluxed
for 4 hours. The reaction mixture is concentrated under
reduced pressure. The residue obtained is taken up in

25 dichloromethane (250.0 ml}) and cooled to oec, foliowed.
by addition of phosphorus pentachloride (37.40 g;

178.0 mmol) . After 6 hours at 0°C, the reaction mixture
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is concentrated under reduced pressure. The residue
obtained is taken up in ether (500 ml), washed with
brine (100 ml), dried over sodium sulphate, filtered
and then concentrated. The residue is chromatographed
5 on a column of Florisil®, eluting with an n-hexane/-
ether gradient of from 0 to 60% ether. 14.1 g of
2—(diacetylamino){1,1'-diphenyl]-3—sulphonyl chloride
are isolated in the form of an amorphous white sﬁlid.
vield (%) = 45.0
10 6.2. 1,1-Dimethylethyl [(S)-4-(5-aminopyrid-2-y1)-
1- [ {(4-methylpiperid-1-yl)carbonyl]butyl]-
carbamate
The same procedure és in Example 1.4 is used,
with the exception of the purification on a column of

15 silica, which is carried out with an ethyl
acetate/methanol gradient of from 0 to 10% methanol.
Thus, starting with (S)-5-amino-a-[{{1,1-dimethyl-
ethoxy)carbonyllamino]pyridine-2-pentanoic acid
(11.0 g; 31.0 mmol) and 4-methylpiperidine (5.5»m1;

20 46.0 mmol), l,l—dimethylethyl.[(Sj;d—(Swaminopyrid—
2-yl)~1-[(4-methylpiperid-1-yl)carbonyllbutyl]carbamate
are isolated.

Yield (%) = 86
6.3. 1-[(28)~-2-Amino-5-(5-aminopyrid-2-yl)-
25 . l-oxopentyl]-4-methylpiperidine hydrochloride
The same procedure as in Example 1.5 is used.

Thus, starting with 1,1-dimethylethyl [(S)-4-(5-amino-



222212712
uouuuu
O~OoOuuu
August 2004
Do+ o+ o+ 4
In o, 00O
Ur. 2272 2 z
v\ /[ | ~
X X Xaao
August 2004
11 r1 Q ™'
~1i~-21i z.
Unnnn

5

10

15

20

- 25

zi i ziiizZzii1l ~11Tf1l wwWww-~Wi i =xx"1i z"
uzz22111iiliO0000U4UUUUUUUU USS-~-S |
ul ullt 1 111 Orlclnbl~ma-cc~r rr t r 4 |
rtlo~-0:~a~onoo~aoO.. r1n21~ . r-1e1ri - +++ ‘

vovoa~-rl1 FNOv-1~ ~""1 ri N'""V V1 i 0o,
m, wmr, rlrlelri Nr+ra.ra ~i ri Hr¥¥%@%%%N5X
~ Z sr r" x | 1/ x~1 =wa%a~aaUUUUi iriiiiu
[ ~\ \ ~\ ,~.. UUuUuUJVuu.. ,. Uu

a

/
a P YLICOGCGEmMfDD
a,\p}@:ia %yﬁyr% ?.Laomerhylpllpesylg Igvd M&ﬁbon}l}bwtﬁlf—l | N
UvT [

ON -arlnrf . ~1ri ri_"’ U U
M/Qaﬁﬁ%mat? WA Qw2294 %6 Oymeog)y élg|0Q -((2%)22x - x UU U

amino~5-(5-am1nopyr1d—2—yl)—l—oxopentyl]—é-methyl—

\
|
piperidine hydrochloride are obtained in the form of a
hygroscopic amorphous powder, which is used withbut
further purification in the following step.
Yield (%) = 100 o ;
6.4. N-[3-[[{(15)-4-(5-Aminopyrid-2-y1)-
1—[(4—methy1piperid-1—y1)carbdnyl]butyl]—
amino] sulphonyll] {1, 1’-diphenyl]-2-y1}-
acetamide -
The process is performed in the same way as
in Example 1.6. Thus, starting with 2-
(diacetylamino)[1,1'-diphenyl]-3—su1phonyl chlofide
(4.57 g; 13.0 mmol) and_l—[(28)—2—amino—5—(5-
aminopyrid-Z-yl)-1l-oxopentyl]-4-methylpiperidine
hydrochloride, 5.2 g of N-{3-[[[(1S)-4~(5-aminopyrid-
2—yl)-1-[(4—methy1piperid—l—yl)carbonyi]butyl]amino}—

sulphonyl][1,1{—dipheﬁyl]-2—y1]acetamide are obtained.

Yield (%) = 66; m.p. (°C) = 176-180;
20
fal D (°) = +184 {c = 0.2; methanol)

Example 7 (compound 52} :
N-[{[[3-{(1S)-4-({5-aminopyrid-2-yl)-1-[{4- (difluocro-
methylene)piperid—l—yl]carbonyl]butyl]amino]sulphonyl]—
[1,1'~-diphenyl]-2-yllacetamide hydrochloride

The process is performed in the same way as

in Example 1.6. Thus, starting with 3.52 g (10.0 mmol)
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of 2—(diacety1amino)[1,1'-diphenyl]—3~sulphony1
chloride and 4.2 g (10.5 mmol) of 1,1—dimethy1éthyl
(S)-[4- (5-aminopyrid-2-y1)-1-( [4-difluoro-
methylene)piperid-1-yllcarbonyllbutyl)carbamate, 4.5 g
of N-{[[3-[(15)-4-(5-aminopyrid-2-y1)-1-[[4-(difluoro-
methylene)piperid—l—yl]carbonyl]butyl}amino]sulphonyl]—
[1,1’-diphenyl]l-2-yllacetamide are obtained.

Yield (%) = 71; m.p. (°C) = 170-174;

20

(al] 5 {°) = 490 (c = 0.2; methanol)

"Example 8 (compound 114) :

N—[3~[[[(1S)—4—(6—aminopyrid-3—y1)»1—{(4—methylpiperid—

1-yl)carbonyl]butyllamino]sulphonyl]-5-phenylpyrid-4-

vl]propanamide hydrochloride

8.1 1,1-Dimethylethyl (3,5-dibromopyrid-4-

vl)carbamate

A mixture of 1,l1-dimethylethyl
4-pyridinecarbamate (11.0 g; 57.0 mmol) and N-bromo-
succinimide {(25.6 g; 142.0 mmol) in acetonitrile
{50 ml) is heated for 12 hours at 55°C. The reaction
mixture is concentrated under reduced pressure. The
residue obtained is taken up in ether (400 ml), washed

with saturated aqueous potassium bicarbonate solution

{2 X 200 ml}, dried over sodium sulphate, filtered and

then concentrated under reduced pressure. The residue
is chromatographed on a column of silica, eluting with
an ethyl acetate/cylohexane gradient of from 0 to 10%

ethyl acetate. 8.2 g of 1,l-dimethylethyl (3,5-

. C
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dibromopyrid-4-yl)carbamate are isolated in the form of

a white solid.

Yield (%) = 41

8.2 1,1—Dimethy1ethy1‘(3—bromo-5—pheny1pyrid-4—

yvl)carbamate

A mixtﬁre of 1,1-dimethylethyl (3,5-dibromo-

4-pyridyl)carbamate (4.2 g; 12.0 mmol), phenylboronic

acid (1.76 g; 14.4 mmol), sodium carbonate (3.1 g;

29.2 mmeol) and tetrakis(triphenylphosphine)palladium

(0)

(0.416 g: 0.36 mmol) in diocxane (24 ml) and water

(1Z ml) is heated at 70°C under argon for B hours. The

reaction mixture is concentrated under reduced

pressure. The residue obtained is taken up in ethyl

acetate (200 ml), washed with water (2 x 100 ml) and

brine (100 ml), dried over sodium sulphate, filtered

and then concentrated under reduced pressure. The

residue is chromatographed on a column of silica,

eluting with an ethyl acetate/cyclohexane gradient of

from 0 to 5%. 2.3 g of 1,1-dimethylethyl (3-bromo-5-

phenylpyrid-4-yl)carbamate are isolated in the form of

a white solid.

Yield (%) = 55

8.3 Tributyl|[ (phenylmethyl)thio]stannane

1,8-Diazabicyclo(5.4.0.]undec-7-ene (DBU) is

added dropwise at 20°C, under argdﬁ, to a solution of

benzenemethanethiol (11.72 ml; 100.0 mmol) in anhydrous

DMF

(20.0 ml). After 0.5 hour at 20°C,

the reaction
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mixture is cooled to 0°C and tributyltin chloride is
added dropwise. The mixture is allowed torwarm toe room
temperature and stirring is continued for 5 hours. The
reaction mixture_is taken up in pentane (400 ml},
washed with water (3 x 300 ml) and brine (100 ml),
washed with sodium sulphate, filtered and then
concentrated under reduced pressure. 39.0 g of
tributYl[(phenylmethyl)thio]étannane are obtained in
the férm of a colourless o0il, which is used without
further purification in the following step,
Yield (%) = 95
8.4 1,1-Dimethylethyl [3-phenyl-5-

[ {(phenylmethyl)thiolpyrid-4-yl]carbamate

A mixture of 1,1-dimethylethyl (3-bromo-5-
phenylpyrid-4-yl)carbamate (2.30 g; 6.6 mmol),
tributyl[ (phenylmethyl)thio]stannane (2.44 ml;:
7.3 mmol} and tetrakis(tfiphenylphosphine)palladium (0)
(0.30 g; 0.26 mmol} in anhydrous dioxane (4.0 ml) is
heated for 10 hours undér argon at 90°C. After 4 hours
and 6 hours{ tetrakis (triphenylphosphine)palladium (0)
is added (0.30 g and 0.15 g, respectively) . The
reaction mixture is taken up in ether (100 ml), treated
for 0.5 hour with agueous 5% potassium fluoride
solution (50 ml) and then filtered through a sinter
funnel. The filtrate is washed with brine (50 ml),
dried over sodium sulphate, filtered and then

concentrated without reduced pressure. The residue
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obtained is chromatographed on a column of silica,
eluting with an ethyl acetate/cyclohexane gradient of
from 0 to 20% ethyl acetate. 1.0 g of 1,1-dimethylethyl
‘[3—pheny1—57[(phenylmethyl)thio]pyrid-d—yl]carbamate
are isolated in the form of a white solid.
Yield (%) = 45
8.5 3—Pheny1—5—[(phenylmethyl)thio]pyrid—4—amine

A solution of 1,1-dimethylethyl [3-phenyl-5-
[(phenylméthyl)thio}pyrid—d-yl]carbamate (0.9 a;
2.7 mmol)} in methanol (50 ml} is treated for 5 minutes
at 0°C with a stream of hydrogen chloride. The mixture
is allowed to warm to room temperature and stirring is
continued for 6 hours. The reaction mixture is
concentrated under reduced pressure. The residue
obtained is taken up in ethyl acetate (150 ml), treated
with saturated agueous potassium carbonate solution
(20 ml}, dried over sodium sulphate and filtered and
then concentrated under reduced pressure. 0.8 g of
3-phenyl-5-[ (phenylmethyl)thiolpyrid-4-amine is
obtained in the form of a viscﬁus.oil; which is used
without further purification in the following step.
Yield (%) = 100 |

8.6 4—[bis{l-oxopropyl)amino]—5—phenylpyrid—3—

sulphonyl chloride o

A solution of 3-phenyl-5-{(phenyl-
methyl)thiolpyrid-4-amine (0.8 g; 2.74 mmol) in

propionic anhydride is heated at 150°C for 6 hours. The
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a... UNt~rocn NZLfIl NCi xxaxvrxoUt 1IDON2Trl 4 August
2004 104 The conpounds of the invention undezwent pharmacol ogi cal studies
whi ch denonstrated their antithronbotic and anti coagul ant properties, and
their value as therapeutically active substances. 5 1. Detg m@g@bb@p of the
I nhibition constants (Ki with respect to Lgronbin (in vitro? ~ of a
sol ution of test conmpound (7 concentration$ are studied)) 50 ul of a

sol ution of chronpbgenic substrate (2 concentrations are studied; 10 S2238
ChronngenixTW@rgéégglxe An Tris buffer at pH7.5 (50 nM Tris, 100 nM NaC
and 0.1~ BSA) ARa‘TiRR MY*58TE 16 OGR4 TGRS tHidshi Fedwradi BReaperpl aced
in each well o - . mcroplate. The release of 4-nitroaniline is

noni tored at 4%%§n§$ﬁ§?%étghﬁfat L5 e BYE D 1A 381 | 10 deh@r AP heawH)St he

Di xon net hod. step. Sulphuryl chloride (0.75 ml; 9.4 mmol) is added
dropwise, at 5°C, to a mixture of the crude product
5 obtained above in acetic acid (3 ml) and water
(0.2 ml). After 0.5 hour at 5°C, the reaction mixture
is concentrated under réduced éréésure. The residue
obtaihed is taken up in ether (150 mi), washed with
water (50 ml) and brine (50 ml), dried over sodium
10 sulphate, filtered and then concentféted under reduced
pressure. 1.1 g of 4- [bis(l-oxopropyl)amino]-5-
phenylpyrid-3-sulphonyl chloride are obtained in the
form of a viscous oil, which is used without further
purification in the following step.
15 Yield (%) = 100
8.7 N-[3-[[[(1S)-4-(6-aminopyrid-3-y1)-1-[(4-
methylpiperid-1-yl)carbonyl}butyl)amino]-
sulphonyll]-5-phenylpyrid-4-yllpropanamide
hydrochloride |
20 A sblution of 4-[bis(l-oxopropyl)amino]-5-
phenylpyrid-3-sulphonyl chloride (0.5 g: ~1.0 mmol) in
dichloromethane (3 ml}) is added dropwise, at 0°C, to a
mixture of 1-[(2S)~-2-amino-5-(6-aminopyrid-3-yl1l)-1-
oxopentyl]l-4-methylpiperidine (6.35 g; 1.1 mmol} and
25 triethylamine (0.45 ml; 3.3 mmel) in dichloromethane
(3 ml). After 6 hours at 0°C, the reaction mixture is

taken up in ethyl acetate (100 ml), washed with brine




The conpounds of the invention inhibi t human thrombin and their K is

bet ween 0.001 and 100 uM 2. Anticoagulant activity on rat plasma (ex vivo)
20 Male CD rats weighing 200 to 250 g are treated with the test conpound or
with its vehicle orally. The aninmals are then anaesthetized with Nenbutal T"
(60 ng/kg; 0.1 m/kg), blood is collected over 3.8~ tri SOdziHU%;LfsitEﬁ@tIe (1
vol /9 vol of blood) from25 the retro-orbigg] sinus and the pfasma Is
prepared by centrifugation at 3 000 x g for” 15 m nut=s at room tenperat ure.
200 ul of plasma are then incubated at 4 August 2004 105 37C with 200 ul
of thronbin solywty qn,y t he-sfdpal r jnconcentratiqn_being 0.75 NI H
units/n) and the cIottin&iﬁnKY%g %o %%T %%gpgﬁEFCO%Q&F&HF%bﬁﬂQﬂthQF
expressed as acHrRRMISHRGE U581 ingtime on the plasnas
collected 30 and 90 minutes after a%irﬁwn?%{}g}fégéﬁgg'na}jﬁgrﬁ.sd.d}’qt is

bet ween 100 an@h2@Q®edB i ARtEHKLY QAL IV A Yokl LAt §,hn 2 godel of

m xed arterio-venous thronbosis ?ﬁ% J?&S%%%%%$%%O¥ﬁFﬁﬁtﬁgﬂ‘gfn tthronbus in

rats is obtai nedohedplkaciong arghutePeiVEaL eft j lar vein and the
right carotid-artery; cotton threaéainpregné%gﬁotj%hmkﬁggﬁﬁoBFg @n (Ti ssue

Factor or TB) ESrbamebEEth&hQat@%éﬂ“ﬂﬁteiTQPlﬁﬂﬁPQ“QP k84> adm ni ster ed
orally in several doses 30 or 60 mnutes before installing the shunt: Five

m nut es after tesparhtnget henhshgriae ik thhr ! r ct._with the
ot ~athus {9 @ﬁgggﬁgfgggg ng

thread + TF is renoved and rapidly wei ghed. The antit I ¢ actl Fy IS

eval uated by thed@0edeguetisanei.nThie rdsasinenel 9Wh&Bmd (eg L AERERUS,L (D) in
the animals treated with the conpound, conpared with the control animals

treated with i@@lvmhicfesiIheaanbﬁhhﬁ@@b@muhzaxdi@ﬁmbf§m§%mgﬁé§ed as an
ADSO, the dose which reduces the weight of the fresh 25 thronbus by 50~
dependent . Thi®Betbaeol sgbadienn 6f1fant BO twy/3egmetHarOuss 2004 Jpb 4.
Menbrane perneability in vitro The conpounds of the inventior_ are

eval uated 1§ aP#®el S of sadabednéypeldedBill it 700 aiGaao-2s cellled 1 B8 in
obtai ned from a human adenocarci noma: This cell 5 line constitutes a nodel
of choice for %tTHyPhgethelMbsotption of kedobioeti chl(dRidy tiysson)

Ther apeutics Equ Carrier System (1991), 8(4)) pp 305-330]. The passage of
t he conpounds VICRHPIRIEM PNl § sCenpepstatieds vadamatddarcedf dhasapmaint of

product which has 10 crossed the cell barrier in 2 h. The values are
bet ween 0 and 2 residue 1s purified by chromatography on a column

of RP18 silica gel, eluting with a 3/7 acetonitrile/

15 water mixture. 0.42 ¢ of N—[34{[[(1S)f4—(6—aminopyrid—
3—y1)—1w{(4—methylpiperid-1~yl)ca?bonyl]butyl]amino]-
sulphonyl]—5—phenylpyrid~4—y1]propanamide hydrochloride

] is isolated.
Yield (%) = 66; m.p. (°C) = 180-184;

20

20 [a] D {®°) = +100 (c = 0.2; methanol)

Example 9 (compound 118):

[1,1'~-diphenyl]l-3-sulphonamide, N-{(1S)-4-(5-amino-2-

pyridyl)—]—[[4—dif1uoromethy1ene)-lnpiperidyl]—

carbonyl]butyl]—z—(formylamino)—B'—methyl hydrochloride
25 9.1 [1,1';dipheny1}—3—su1phonamide—2—amino-N~

[{1S)-4~(5-amino-2-pyridyl)-1-[(4-




The conpounds of the invention nmay be useful in any clinical indication
associated wth thronbosis or in an indication in which thronbotic
conplications 15 may occur. To this end, they may be provided in any form
which is suitable for oral, parenteral or intravenous adm nistration, such

as plain tablets, coated tablets, gel capsules, wafer cap‘ybﬁ§%ﬂ§b?£kable
or injectable 20 suspensions or solutlons etc i n conbi na

sui tabl e excipients. All these forns are ébsed to all ow an adm ni stration
of from1l to 1 000 ny per day and per patient, in one or nore doses. 4

August 2D04 107 CLAI MS 1 und f for 113 Rz /| (1) \
X ~B A 5 in which: X represeﬁlts S rl d’ednﬁlud)uéil éj}éf?‘éaﬁgf’?éf&én atom W
represents a - (CHZ)~-, g@§ ﬁ -, ,4%@% —C-(trlple bond) or -CHzZ- CH=CH

(double bond in cis or tra onfi gura |on) group, 10 RZ represents either

a piperidyl group which |s o] Y, uted th o) or t roups
chosen from hydroxyl) (C - hpkgﬁl ro ~c§? JWWD?EI g% 8

G 11 ot omet iyl O PPy} %EL}%?%@%@* (ég%%wy%%;q %?yq bty °”§H"hos
group =CYZ §Y @1@625bg}nQQOQHQSIqQ’—dlgq?% edf?[fjt}goé%%?}sﬁ‘ ”my

hydr ogen at ons hal ogen atons an

substituted W¢hrdoh913- bab99§61%%%%§hhamlﬁ@1&1H§d¥5¥ﬂﬂornde in 10 ml

of dichloromethane, followed by dropwise addition, at
0°C, of a solution of 2-amino-3’'-methyl-[1,1‘-
diphenyl]-3-sulphonyl chloride (0.50 g; 1.77 mmol) in
10 2 ml of dichloromethane. After stirring for 16 h at
room temperature, the reaction medium is evaporated
under reduced pressure. The residue is taken up in
100 ml of ethyl acetate and washed with 25 ml of
saturated sodium bicarbonate solution and then with
15 25 ml of saturated sqdium chloride solution and finally
dried over Na;S04. The solvent is evaporated off under
reduced pressure and the residue is chromatographed on
silica in a dichloromethane/methanol mixture of from 0
to 10% methanol, to give 0.6 g of pure product.
20 Yield (%) = 60
9.2 N-[(18)-4-(5-amino-2-pyridyl)-1-[[4-
difluoromethylene)}-1-piperidyl]carbonyl]-
butyl] -2~ (formylamino)-3‘-methyl {1,1’'-
diphenyl]-3—su1phonamid¢‘hydrochloride
25 A solution of 0.55 g of N-[(18)})-4-(5-aminoc-2-~
pyridyl)-l-[{4—dif1uoromethy1ene)—1~piperidyl}—

carbonyllbutyl}-2~(formylamino)-3‘-methyl 2-N-amino-




4 August 2004 108 CH2 (CNz)r (r = 1to 3) or - with a

spi ro( (C3-C6) cycl oal kane) group, or a 1,2, 3,6-tetrahydropyridyl group
optionally 5 substituted with a (O -C4)al kyl group (this .(Cl-C4)al kyl
group being optionally substituted with 1 to 3 hal ogen atons) or a

(C~-C6) cycl oal kyl group, or a hexahydro-1H azepi nyl group 8§§|ﬁg$%£
substituted in position 4 with a trifluor%qpthyl or 10 dlfﬁ G | ene
group, or a heptahydroazocin-1-yl group, ~or an. octahydro-1H azonin-1-yl
group, ( rEEa ) ~ b or a group ~~ (CHz)p (a b being a group -CONR-) m=1

3 oon P I BRI S Ry o
b

R TR MR B A,

= 5 (D ity o g s, Bt B kgl Sl

tionally sub Lkyl
(G1- O al Kyl sut mhongt graube] %Ff(%m@ﬁf ESTG i R e ek

5 water and heated at 100°C for 1 h. After evaporation

under reduced pressure, the residue is taken up in
100 ml of ethyl acetate, washed wifh 50 ml of saturated
sodium chloride solution and dried ovef Na;80,. The
solvent is evaporated off under reduced pressure and

10 the residue is taken up in 10 ml of a 0.1 N solution of
hydrogen chloride in isopropaﬁbl and evaporated under
reduced pressure. The product is then chromatographed
on RP18 silica in an N/100 hydrochloric acid/aceto-
nitrile mixture of from Q0 to 100% acetonitrile. 0.22 g

15 of the desired product is thus obtained.
Yield {%) = 37; m.p. (°C) = 168;

20
(o] D {°) = +108 (¢ = 0.2; methanol)

Example 10 (compound 123):

—[2—[[[{lS,3Z)—4—{5—amino-2~pyridyl)~1—[[4—difluoro—
20 methylene)—i—piperidyl]carbonyl]—B—butehyllamino]—
sulphonyl]-6-(2-thienyl)phenyllacetamide hydrochloride
10.1 Methyl (25)-2-[2,2-dimethyl-1-oxopropoxy) -
amino] -5-nitro-2-pyridyl)-4-pentynoate
18.3 ml (105.2 mmol) of.diisopropylethylamine
25 are added to a solution of 11.95 g (52.6 mmol) of
methyl (ZS)AZ—[(2,z—dimethyl—l-oxopropoxy)amino]—4—

pentynoate and 10 g (63.1 mmol) of 2-chloro-5-nitro-



either a hal ogen atom 10 or a hydrogen atom R3 represents either a
(C1-CS)al kyl group, or a group -CORL, in which RL is either a hydrogen
atomor a group (Cl-Cqg)al kyl, -(CHZ)nOCH3, 15 -CHZQ(CzH90)"CH3) -(CHz)"CF3
~or -(CHz)NOH (n = 1to 4)) i or a group -SzRS, or a group -CONHRS, or a
group -SQZN(RS)z) in which RSis a (d-C9)al kyl group, 20 4A reﬁr,%@ﬁnts

ei ther a phenyl group optionally substitutﬁg wth 1 to 3 su&'? % f’s

chosen from- a hal ogen atom and groups (Cl-C9)al kyl, (Cl-CQ al koxy)
trifluoronethyl, 25 trifluoromethoxy, -CH-ORIO -CHzOCORI 0, -CH~-OCONRLOR11,
- COORI 0, - CONRpyRaHi b t9)100RPRIZ. a3 NIFSRL 4 ;August 2004 110
“NH(CH2)~ORI 0) in which Ro and RL1 are) |nde@%ﬁggﬂFryf@#géﬁﬁﬁggpher) a
hydrogen at om addd tiGm &) & &/ m@r epPs ARty i S£0 gﬁ;ﬁf r.a
het er ocycl e chosen from pyri dyl ,@t hi enyl ,05) fiFy?Eﬁgggl %‘rg’i e)'ar?gle
thiazolyl groupeditie iSAidkgHBES PESHIL Y HE1 2884051 d./Jike the
phenyl group above, i or a (CS-C&)cycIoaIiy gr%ég,§§%éﬂé%rgﬁFésents 10
either a pyrid}b giaup 7am inenall yos uhedl f W0 o £y L hi tuents
chosen froma (Cl-CQ al kyl group, a hydro:cyl _group iﬁérgp?%ﬁ’&) al koxy
group, or an phosphynazipaillzghiomp, (0 )0rafd ABAPYLEHFaz! 95‘50%%@ (R or
pyrimdinyl group optionally substituted with an amno grodp,  or a
pi peridyl groupeaconoanmedinopwhidyl igf alleroptdoNakdy sHBsbLLYEGd 0N the
pyridine with a gC1-C9)aIkyI or (Cl-CQ al koxy

40°C) for 4'h. The medium turns black. The dichloro-

Q

methane is evaporated off and the residue is then taken
up in 500 ml of ethyl acetate. The organic phase is
10 washed with saturated sodium chloride solution,,dried
over anhydrous sodium sulphate and then evaporated to
drynessi The evaporation residue is purified on silica
with a cyclohexane/ethyl acetéte mixture (85/15).
16.6 g of a brown powder are obtained.
15 vYvield (%) = 90
10.2 Methyl (2S)—S—(5-amino—2upyridy1)—2—[(2,2—
dimethyl—l-oxopropoxy)amino]—4—pentynoate
- A mixture of 11.6 g (33.2 mmol) of methyl
(25)—2—[(2,2~dimethyi—l—oxdpr0poxy)amino]*S—nitro—z—
20 pyridyl)-4-pentynoate, 6.5 g (i16;2 mmol) of iron,
100 ml of water, 200 ml of ethanol and 20 ml of acetiec
acid is refluxed for 5 h. The ethanol is evaporated off
and the medium is then filtered through‘Celite. The
product is extracted with dichloromethane; The organic
25 phase is dried over anhydrous magnesium sulphate and

then evaporated to dryness. The evaporation residue is



20 group or a hal ogen atom the am no group possibly al so being substituted
with a (Cl-&4)al kyl group, or an am nophenyl, group,. the am no group

possi bly being substituted with a (Cl-CQ al kyl group and the phenyl group
possi bly being substituted with a 25 i C~-CQ al kyl group or a hal ogen atom

in the formof racemates or pure enantioners or m xtures of ,enant, rs, or
alternatively in the form 4 August 2004_.111 of acids or {ngusgégggeor

addition salts with pharmaceutically acces abl e acids. 2. Conpounds
according to Claim1l, characterized in that: 5 X, W Rd, A and H are as

defined in dajmilc. presents. .either,.a,piperidyl group which is
optionally su%ﬁ%ﬁ%%: b \gmlﬁﬁc%n‘glgb tawf)h('jfhgﬁ’ﬁso fpefpRanyelk oxyl, 10
(C1-4)al kyl (G al kyl., (Cl- al kaxy(d - al kyl

(d-cQal koxy,’m(/’g‘?%%)gﬂﬁz hi %)%8%0% %%38%9 Dakeil %ﬁ?\%‘ihyl ,
trifluoronethy; and (g}gzsg(?ycl oal kyl groups, - with a group =CYZ (Y and Z
bei ng chosen, 15 i1 ndependently of each other, from hydrogen atons, hal ogen

t d (Cl- | &yl i | bstituted with 1 to 3 hal
oM 1 or & L2 3 Cerv iy aPonyr Tay T Sgn SR aB gy Ukt ut ed i th

a (Cl-CQ alkyl group (t hL§2 ,(fl_ldﬁf%é\ﬂ%%y%%ng%%gegs,h%&%%]konal |y

substituted with 1 to 3 halogen ato a ‘ T group, or a
hexahydro- 1H azepi nyl grgup-aptdepal ly substituted in position 4 with a
trifluoronethyl or difluoromethylene group, 92 .or a group 25 in which
4 g (12.5 mmol) of methyl (25, 4Z)-5-(5-
amino—2—pyridy1)~2—[(2,2—dimethy1—1—oxopropoxy)amino]—
4-pentynoate dissolved in 100 ml of ethyl acetate are
10 placed in Parr apparatus and hyd?ogenated'at room
temperature at a pressure of 8 psi, for 4 h. The
mixture is filtered through Whatman paper and the
filtrate is evaporated. The crude residue is purified
on silica with a cyclochexane/ethyl acetate mixture
15 (1/1). 1.8 g of a light brown powder are obtained.
Yield (%) = 45 |
10.4 (25, 4Z)-5-(5-amino-2-pyridyl)-2-[(2,2-
) dimethyl—l—oxopropoxy)amino]—dupentenoic acid
260 mg of lithium hydroxide (6.16 mmol) are
20 added to a solution of methyl (2S, 4Z)-5-(5-amino-2-
pyrile)aZ—[(2,2-dimethy1-l-oxopropoxy)amino]—4—
pentenoate (1.8 g, i.e. 5.6 mmol) in a methanol/water
mixture (45/15). The mixture is ;eft stirring overnight
at room temperature. The medium is evaporated to
25 dryness by azeotropic distillation of the toluene.
1.6 ml of 4N hydrogen chloride in dioxane and 30 ml of

dichloromethane are added to the medium. The resulting




4 August 2004 112 R~ is a (Cl-C4)alkyl group, a carboxy(d -Cq)al kyl group
or a (C--4)al koxycarbonyl (C -C9)al kyl group and R, is a (O -CQ al koxy or
(d-c4)al kyl group, or a piperazinyl group optlonally substituted 5 with a
(C1l-C9)al kyl group or a (Cl-CQ al kyl sul phonyl group, or a nor phol i nyl

group, R3 represents either a (Cl-CS)al kyl group, 10 $OR1,
which Rl represents either a hydrogen atogyor a group (Cl %ﬁ@é&ﬂ%OD

-(CHz) nOCH3) -CH~Q(CzH90)nCH3, -(CH~)nCF3 or -(CHZ)NnOH (n = 1 to 4), in the
formof racemates or pure enantioners or m xtures of enantioners) or

al ternativel y jhaai e iQrHPé§n0Ev§§bg§t%§ ke, bases. Oglﬁegd‘%%ﬁgg@ [ts with

pharmaceutical |y acceptable acid accor

Cainms 1 and Zaoﬁg@uggtggl5ggahﬂegcggan%£&H}l?%ngﬁq{q: s_pﬁnhpe in Claim

1, 20 Wrepresents a -(CHz é bond Lot trans
conflgurailcnnoﬁgﬁ@@ giid.represents either a piperidyl group which is
optionally substituted: 25 - with one or two groups chosen from hydroxyl,

Cl-C9)al kyl, hydroxyl €l | k
ECI CQ§Z| kgxy) {Or E)lc(:%) al iﬂ%%i’ o;yé) 4 iﬂﬁ?kggéﬁgﬁ%@ﬁ?ﬁ’um omet hyl

di fl uoronethyl and triflgppsepreahyl - gt@gps,dlmgthglalgroup =CYZ [Y and Z
bei ng chosen, independently of each other) from hydrogen atons, 5 hal ogen

at ons and (Cl C4) al kyl gsotpsohopy) emahby- 5ub§5LgubgﬁtWh5h~%_Io 3 hal ogen
atons)])
pyridinamine
2.82 ml (16.1 mmol) of diiscopropylethylamine
are added, under argon, to a solution of 1.07 g
10 (6.2 mmol) of 4—difluoromeﬁhylenepiperidine in a
dichloromethane/dimethylformamide mixture (8/2). The
medium is cooled toc 0°C. At this temperature, 2.2 g
(6.2 mmol) of (25, 42) -5~ (5-amino-2-pyridyl)-2-[ (2, 2-
dimethyl-1-oxopropoxy)amino]~4-pentenoic acid and 2.2 g
15 (6.93 mmol) of TBTU are added. The mixture is allowed
to warm to room tempefature with stirring overnight,
The medium is evaporated to dryness and the residue is
) taken up in ethyl acetate and washed with saturated
sodium carxrbonate solution. The organic phase‘is dried
20 over anhydrous sodium sulphate and evaporated to
dryness. The evaporation residue is purified on silica
with a cyclohexane/ethyl acetate/methanol mixture

(45/45/10) .

Yield (%) = 75.




or a l,2, 3,6-tetrahydropyridyl group optionally i substituted with a
(C1-C4)al kyl group (this (C1-C9)al kyl group being optionally substituted
with 1 to 3 halogen | O atons), or a hexahydro-1H azepinyl group) or a

pi perazinyl group optionally substituted with a (Cl1-C9)al kyl sul phonyl

group, or a norpholinyl group, 15 R3 represents a group - usti2Bo¥hi ch R1
is agroup (C1-&4 ) alkyl, - (CHZ) nOCH3 gg - (CHZ ) "CF3 (n =1to 4 ) , A
represents either a phenyl group optionally substituted with 1 to 3
substituents chosen from 20 - a hal ogen atomand - (Cl-CQ ) alkyl and
(C1-Cq ) al koxy groupse)N-pz-afpeteragyche (ghaggmd.r fa o) - and, 4 hi enyl
groups, or a (C--C-)cycloal kyl group,y25 #n t he foﬁﬁﬁ%&ﬁfgg%%a eg[%r pure
enantioners or nxtures &ff bnansmePEySenel -al dickel ded ogm 4
August 2004 114 of acids or free bgggs or addF?Fgﬁtéﬁﬁfséﬁﬁéﬁyﬁf 3

phar maceutical | y accept abbeemel Hsmido] SoDpRBAYSY jageordi ng to any one of
Clains | to 3) characterized in that they are chosen 5 from -
N-[2-[[[(1S)-4-(5-am no-Ganetny) plyend: Payb)ami Bé hgidddeonmtdy ! ene) pi perid
-1-yl ] carbonyl ] butyl ] am no] sul phonyl ] - 6-t hi en- 2-yl phenyl ] propanam de, -
N-[2-[[(t19)-4-(6-am no-4 gutyl pyrlds 3mY) ) o£04N hydrogen chloride in
1-[[4-(dif|uorqnethylene)pk?erid-l-yl]carbonyl]butyl]anino]sulphonyl]-6-cyc
| opent yl phenyldigterigiarns added to a solution of 1.95 g (4.6 mmol) of.
N[ 3-

rbony

[([(1S)-4-(5-am nopyrid-2-yl)-1-[[4-(difluoronethyl ene)piperid-1-yl]ca
2] but yl ] &7 Hd)-s fiPhomyl 4-3(d 11 Lvogrie thy Hephenypi perliigngpananm de) 15

[(1S)- 4-2('@-@?1%3&% d-EXArapgxvl gint Lob onsohy-ere)xpingar-ix- 1-yl | ca
but yl ] am no],sul phonyl]3' -fluoro[ 1, 1' -di phenyl ] -2-yl ] acet am de, -
[ (
|

3
rbony
2.

]

[
|
N-[ [][ 1S) - BYE554M idt A4l of (dirkgrerpehadel- Fhipcarkdmyd it yl ] a
m no] sul p nylk-g-thyenzo Zéylphenyl]propananide, - _
N-[2-[[[t @)-&-(f - SiFopyre EvEdht R eFeerm 1t omparabhye) bThyl Jreiing] sul ph
1)-6-cycl tyl_phenyl i de, -
RV 1 015 RS AR IR  astime 28 mmo) ot ene

ot hyl enc) bl Pepbdabeyhsahanyt Lttt Jam nol sulphopy 112 ey el opentyl phenyl 1p
401 pl (2.94 mmol) of triethylamine are added thereto.
The medium is cooled to 0°C. At this temperature,

15 350 mg (0.98 mmol) of 2-[(diacetylamino)}-1,1‘-
diphenyl]-3-sulphonyl chloride are added. The mixture
is allowed to warm to room temperature with stirring

) over 1 h. The medium is washed with aqueous sodium
chloride solution and then evaporated to dryness. The

20 residue is taken ﬁp in 5 ml of tetrahydrofuran.‘Ammonia
is bubbled through the medium, cooled to 0ec, for
45 min. The tetrahydrofuran is evaporated off and the
product is then purified on silica with a
cyclohexane/ethyl acetate mixture (3/7) and then on a

25 reverse phase using an N/100 hydrochloric
acid/acetonitrile gradient of from 0% to 100%

acetonitrile.



N-[3-(([(1S)-4-(5-am nopyrid-2-yl)-1-[[4-(difluoronethylene)piperid-1-yl]ca
rbonyl ] but yl ] am no] sul phonyl ][ 1, 1' - Bi phenyl ] - 2-yl ] acetam de) - ‘
N-(2-[[[(1S)-4-(6-am nopyrid-3-yl)-1-[[4-(difluoro 5

met hyl ene) pi peri d-1-yl ] carbonyl ] butyl]am no] sul phonyl ] 6-t hi‘,f%-g%gyidblaenyl ] ac
et am de, - 66

N[2-T[[(1S)-4-(6-am no-4-nethyl pyrid-3-yl)1-[[4-(difluoronethyl ene)piperid
-1-yl ] carbonyl Lb.utyl ] am no] sul phonyl ] - 6-t hi en-2-yl phenyl ] propanam de, 10 -
N-[2-[[[ (1S) - 4¥@61dhi ifopyT iR 3-piPp. (°C) = 170;

1-([4-(difluoronegbyl ene) pi peri d-1-yl]carbonyl]butyl]am no]sul phonyl]-6-cyc
| opent yl phenyl f&tef ati®de= +40 (¢ = 0.2; methanol)

N[2-T([(1S)-4-(am nopyrid-3-yl)-1-[[4-(trifluoronethyl)-1,2,3,6-tetrahydro

pyrid-1-yl]carbonyl ] butyl] 15
ani no] sul phony%}’-‘-ﬁ"ﬁ% A L LGATRRERA | bf bbanani de, -

N-( 2- 1S) - 9- ( §-,ami id-3-vl)-1-[[4-(difl t hyl [ id-1-yl
honyl ] bt y1 ] o ad S prey i -4y b3 oG g’ i bpandiad: Slaoro- |

N-[3-[T[[(1SL-4-(5;am nopyrid-2-yl)-1-[[4-(difluoro 20

net hyl ene) pi pe?’%g-hi'ﬂ]ﬁn]e@é'rlﬁ %/rb{ﬂ‘)ﬁf bRyl -3-

sul phonyl ][ 1, 1; - Bi phenyl ].- 2-.y| ].pr.opa i de, - _

N (2-[[[(19)- 4@5?5%338.4&%%%5#;%qu1; 1=i2benyl Lof owdt Ayespaldieper i d-
1-yl]carbonyl] I 1N ul phonyl ] - 6- cycl opent yl phenyl ] propanam de, 25 -
N-T3-[[[(1S) -4B?é¥§%1%nq185§]ﬁ%d- 3-yl)-1-[[4-(difluoronethyl ene)piperid-1-yl]ca
Q\BSEZL] gggg' ]li‘g‘ nol g4l AhgnhA -Hiorpl foc B BNSNL 7 21 YL 1 RLgPgnam de, 4
N[2-[[[(21S)-4-(5-am nopyid<2-l)s 1-[ (4- et hyl pi perid-1-yl)carbonyl ] butyl]
am no] sul phonyl ) -6-t hi enﬁf?ﬁgﬁé%y acet am de, -

N[2-([((18)-4-(6-am nopyki d13-Me) kid1(14- . » .

pi peri d- 1-yl ) car bonyl ]bu?% ]g‘gm(??g; é'ﬁ?%ﬂor?ﬁ ]%5 HiEqgen chloride in

yl phenyl ] propagaskéae ar® bdded ¢S 4416y rd 45 3ryla-dqb{ ¢ gethyl
pi perid-1-yl)carbonyl] Eat yl }am no] sul ﬁ%ﬁ;ﬁ?@%& 0 e(;g'y% pxﬂ]%([r)]%f] cgget am de,
10 - N-[3-[([ (k& hgii $SARRAQRYT, i1d-ddmdthyd<lctbxiBt ; —4-

pi peri d-1-yl)carbonyl ] butyl]am no] sul p%gnylt] -3 rrec{%ybl'o[}i},’]lq@éil% %%?/?] 1 2-yl]la
cetam de) - ynoate in 5 ml of dichloromethane.. The mixture is left
N-[3-(([(1S)-4-(6-am no-4-net hoxypyrid-3-yl 1-([4-(difluoronethyl enegpi perid
-1-yl ] car bonyl $t15r bogyEpanknb] stl phony ltehbet'atBirghemHd wedd dRr ppanam de,

N-[ 3- (([ (1) - seSrand hegyt pddR2yypkEsl anf4 thenhytlapiepe nigd-in V8 eardpny! ] but yl ]
am no] sul phonyl ] - 3' net hyl £1, 1' - di phenyl ] =2-yl ] propanam de, -

N-[3-[[[(1S)- Bi{shiorempyhage2- ¥ B- nl( (43nét mplo120 of triethylamine

pi peri d-1-yl)carbonyl ] butgl ] am no] sul phonyl ] - 3

fluoro[1, 1" - Bije c]k;-@_g, PEEEPanTHE, medium is cooled to 0°C. At this
N-[B-[[[(1S)-4-(5-ami nopyrid-2-yl)-1-((4-nethylpiperid-1-yl)carbonyl]butyl]
am no] sul phonyt§T3eTtrbRy[4; ¢ 9B BrbéAyMrod)y PEptagdydnicdd.odsle are

N-[(1S)-4-(5-an no- 2- idyl)-1-[[4-(difl

rre% élyl )ene)fl- ?ﬁn‘]bcg%l d??%%%\?%o)n?%f[){%#]&?- ggggﬂr&%’ﬁidnép warm to room

3' -net hyl [,1, 1'.- Bi phen lIH}-S-S | phonam, de) 4 August 2004 117 -

N[3-[([(T ,32’)“3‘-%?‘2?—% Rovdt yFFaW}TQ[E’X?(BPE%GorSF?& RAcema) 4B pi peri dyl |
- i A ' -di ph [.] - 2-yl i de, -

SO e A R e T

1-d| _3_ 1 v .
[1PHP?E:pKe%§|IP%?%#%&&%{%%?@%#éanlgoééykgggvy&ke evaporation residue

is purified on silica with a cyclohexane/ethyl acetate
mixture (9/1). 3 g of a viscous white solid are

25 obtained.

Yield (%) = 92.




in the formof racemates or pure enantioners or m xtures of enantioners, or
alternatively in the form 10 of acids or free bases or addition salts with
pharmaceutically acceptabl e acids. 5. Conpounds-according to any one of
Clains 1 to 4, characterized in that the preferred configuration of the
central amino acid portion | D$iV.rl R15 is [S]. 6. ProcesgafaiiBpgPari ng
the conpounds of formula [I] according togglaim1, in whic represents a
group =CRg-, in which RO is as defined in Claim1, 20 this process being
characterized in that a conmpound of formula [V]" Py'J w Pli-~J~C01!~ (V]

4 August 2004 118 imlm@iﬁ@tﬁ?liizg)p%QBQ&@Hﬁigﬁé%ghéff{Qﬂbanine function

Iim1 an '

B and Ware as defined in Caim d IS elther a ot eCting group or a

hydrogen atom is reactedtidpBedt@meling )}M,ﬁim&y'-cz%gg;gy@gngg formula (V1]
ound o F

in which Rz is as defined in CCaiml, to give a co ormula [IV] r

C ~7 w PIHN-COR~ t xv1 Wat&bBni $st bapnllleepted oM Y. hl eri in a
step 10 (ii), to give a co%pgund of fornufa [|F%?Egﬁggﬁggg%ﬁrég,bgsHEP

txii3 which) in0asstepol)ibf, meshoondensed vy (dy b Pakbchof honayLg [11]

5 pentynoate in 2 ml of anhydrous tetrahydrofuran, for

gl

10 min. 5%‘tetrakis(triphenylphosphine)palladium (0)
(3 mg; 2.7 x 10"* mmol) is addea. When the medium is
homogeneocus, it is cooied to 0°C.‘l73.u1 (0.65 mmol) of
tributyltin hydride'are added dropwise at 0°C, under
10 argon. The medium turns an opaque yellow. The medium ié
allowed to warm to room temperature with stirring over
2 h. The medium is évaporated‘to dryness and then
purified on Florisi1®, éluting with pure cyclohexéne. A
transparent viscous liquid is obtained.
15 11.3 Methyl (25,4E)—5~(5—nitr0*2-pyridy1)—2—
[(triphenylmethyi)amino]—4—pentenoate
Argon is bubbled through a solution of 80 mg
; (0.13 mmol) of methyl (28)-5-(tributylstannyl)-2-
[(triphenylmethyl)amino]—4»penﬁenoate and 39.5 mg
20 (0.19 mmol) of 2wbromo—5¥nitroﬁyridine in 1 ml of
anhydrous dioxane, for 10 min. 11.4 mg (0.0125 mmol) of
tetrakis(triphenylphosphine)palla@ium (0} are then
added. The medium is maintained at 110°C for 24 h,
under argon. The medium is washed with saturated
25 potassium fluoride solution and then extracted with

ethyl acetate. The organic phase is dried over

anhydrous sodium sulphate and then concentrated under




p ~ R4. RIOC'"N SGBC1 CORl 1zll 15 in which RL, RO and A are as defined in
Caiml) followed, in a step (iv), by a hydrogenol ysis when it 4 August
2004 119 is desired to obtain a conpound of fornmula [I] in which RQis a
hydrogen atom 7. Process for preparing conpounds of formula [I] according
to daim1, in which X represents 5 a group =CR9-, in mhicg Rg H g
defined in Caiml, this process being characterized in th fm U%gﬁ% und of
formula (111] as obtained in step (ii) of e process according to Caimé6
and in which P represents a hydrogen atom $P Wx~N~-CORZ , X YCL 10 (IIl is

reacted, in a gggc%h)%ﬁmﬁth a conpound of formula (lla] v RRCO ~ R CO
SosCl 1[I | a? Pnowhi TRV REAUrYAP YA TR TasTleenis) puoidied a 15

Comound of 1oPuraEGR P b A ot esarlBetimcn A s
as defined in Ghatm.l 49483 s 3 mg of a2 vyellow o0il are obtained.
Yield (%) = 31.

11.4 Methyl (25,4E)-5-{5-amino-2-pyridyl)-2-
{(triphenylmethyl)amino]f4—pentenoate
A mixture of 1.2 g (2.43 mmol) of methyl

(25;48)-5-(5-nitro-2-pyridy1)¥2-((triphenylmethyl)-
amino]-4-pentenocate, 477 mg (8.5 mmol) of iron, 3.6 ml
of water, 7.2 ml of ethanoi and 720 pul of écetic acid
is maintained at 110°C for 40 min. The médium is
filtered thfough Celite. The ethanol is evaporated off
upder reduced pressure. The crude residue is extracted
with a dichlpromethane/isopropanol miiture (75/25) . The
organic phase 1s dried over anhydrous sodium sulphate
and then concentrated under reduced pressure. The
evaporation residue is purified on silica with a
cyclohexane/ethyl acetate mixture (6/4). 500 mg of a
yellow oil are obtained.

Yield (%) = 41.6.

11.5 Methyl (25,4E)-2-[(2,2-dimethyl-1-o0x0o-
propoxylamino]-5-{5-[2,2-dimethyl-1- |
oxopropyl)amjno]-2—pyridy1]—4—pentenoate
A solution of 500 mg {(1.08 mmol) of methyl

{25,4E)-5-(5-amino-2-pyridyl)-2-~[ (triphenylmethyl) -
amino]-4-pentencate in 3.24 ml of hydrochloric acid and

2 ml of tetrahydrofuran is refluxed at 65°C for




(C1l-C9] al kyl group) followed, in a step (iii), by a hydrogenolysis) when it
is desired to obtain the 5 conmpound of formula [I] in which R4 is a
hydrogen atom 8. Process for preparing conpounds of formula (1] according
to Caim1) in which X represents a nitrogen atonm) this process being
characterized in that it conprises a step of coupling a co gtfH 410
formula [I11], as defined in Claim6 or in&Claim7, with aqggﬁgoun of
formula [XV] A' N R CO CORt S02Cl (XV] 9. Conpounds of formula [II1I1], BP
Wg~~CCc't~ , x HO (I11] 15 in which B and Rz are as defined in Claiml
and P is eithel & plotect.i mhegneai dvri $ hel Bohea tunebian ak a yidr ogen
atom which are useful as interr~~ediates in the synthesi's of fhé*%%npounds
of fornula [|] haseerdidey ito d@dEdtlo thd Megush 3004112410y ggnﬁpunds of
formula [XV], A ~N R-CO-N| / [XVj | CORD SOZCl in which A and R “ar's as
defined in O aPm3P, gnHildh Bamemailsefafi dis- i et ©rpRE) at 88rbBNLRE Syat hesis, of

t he conpounds of forrmula [I] according to Claim1l1. 11. Medi ci nal proéﬁ%t)
characterized thefk&e-i fheomesiingn dts |leaft onereongosndraggor ding to any
one of Claips 1 to 5. 12. Pharmaceutical conposition) 5 characterized in
that it conPai REMRETRERSE dRe Edmpouritheacwatdimgi & ovasNeang; of, @iaic gl to
5 as well as at |east one pharnmaceutically acceptabl e excipient.

/N[ L/ NI/ NI\ 8/ NPFRERSZPR@ RERPZENENG /AU NINS=/ &Y ¥ No 04 NPANSRANVAN N$=/ N/ N
| $/ N~/ NP NSV/ NV NCNV/ NEVIN=/NEZI N el NSNS/ NS @ N\ / NS/ NE/NSz/ N /N T N=/NS/NE/ N
L/ N: Z/ NL/ No/ N RE7# R PREANE K& 5L AMG X ARGENME/ o /Ns? NG duhett 1k 4 D@ Nqa/ NI ~/ N=/
Ne/ NV/ NSV/ NI L/ NL VI N'./N/{}IS\/ / N N_NoQ' NoC/ NP/ NV7/ No{/ Nz/ NV/ Nl No/ N/ NVc/ NoV/ Nou
7/ N NV/ N NP/ N\PFRpnic phase is dried over anhydrous sodium sulphate

/I Ns/ N N¥% N N/ I\%Aé\&rz’h/ Np/ Ne/ NSo/ Nz8/ N=/ Np/ N$/ N: / N N: =/ NL/ Nj / NIl o/ Ne/ NVV/ Nm
145 C (_#_#><|TLHI¥L9%3pprated to dryness. 300 mg of a yellow oil
08<8xp?0° " SP2P XPXP] PSPO>PppX @ ???7<???2?2?2?2?2@ 27?7?77 >>>>>>777~?<p<ppp?="?
:)W&Spc (_-_gfﬁg%gg%€%§+£%£&0282?<p<?<p<x?p<x?xp?x X? PEPPP
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piperidyl)carbonyl]—4-[5-(2,2-dimethy1—1-

oxopropyl]amino]vQ—pyridyl]—3—buteny1]—2,2—
15 dimethylpropanamide.
300 mg (0.73 mmol) of methyl (2S,4E)-2-[(2,2-
dimethyl-1—oxopropy1amino]—5—[5—[2,2—dimethyl—1—
; oxopropyl)amino]~2—pyridyl]—4—pen£én6ate are added to a
solution, cocled to 0°C, of 120 mg (0.73 mmol) of
20 4-difluoromethylenepiperidine in 8 ml of dichloro-
methane and 509 ul of diisopropylethylamine, followed
by addition of 257 mg (0.80 mmol) of TBTU. The medium
is left stirring at 0°C for 2 h 30 min. The dichloro-
methane is evaporated off. The residue is taken up in
25 ethyl acetate, washed with saturated sodium carbonate
solution and then with water, and dried over anhydrous

sodium sulphate. The organic phase is concentrated
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U] ca] cal] caU] calidafeawdth a cyclohexane/ethyl acetate mixture (2/8)

and then on a reverse phase using an N/100

hydrochloric

acid/acetonitrile gradient of from 0 to 100%

5 acetonitrile. 150 mg of the expected compound are

obtained.

Yield (%) = 38; m.p. (°C) = 175;
20

[a] D (¢} = +76 (¢ = 0.1; methanol)

Example 12 (compound 126):

10 (8)-N-[3-[[[3~(5-amino-2-pyridyl)-1-[[4-

(difluoromethylene]—1—piperidy1]carbonyl]propyl]amino]—

sulphonyl][1,1'—diphenyl]—2?y1]acetamide hydrochloride

12.1 Phenylmethyl (5)-4-iodo-2-[[{phenylmethoxy) -

carbonyl]aminolbkutanoate

15 14 g (43 mmol} of di(acetyloxy)iodobenzene

and 10.5 g (41 mmol) of iodine are added to

a. solution

of 30 g (B0 mmol) of 1l-phenylmethyl {L}~(N)-[ {phenyl-

methoxy)carbonyl]lglutamate in 800 ml of carbon

tetrachleride, under argon. The mixture is refluxed

20 wunder UV irradiation. After 1 h 30 min, a further 14 g

{43 mmol) of di(acetyloxy)iodobenzene and 10.5 g of

iodine are added. After UV irradiation for 2 h, the

mixture is washed with 10% sodium hydrogen sulphite

solution (2 X 300 ml), then with 200 ml of saturated

25 sodium hydrogen carbonate solution and then

with 200 ml

of water. The mixture is dried over sodium suiphate,

concentrated under reduced pressure and purified by
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anhy ggﬁs N,N-dimethylformamide is heated at 60°C with
stirring and under argon for 45 min. 0.126 ml {1 mmol)
of trimethylsilyl chloride is then added and the
mixture is stirred vigorously at room temperature for
30 min. A solution of 7 g (15.4_mm01) of phenylmethyl
(8) -4-iodo-2-[ [ {(phenylmethoxy)carbonyl]amino]butanoate
in 1 ml of anhydrous N,N-dimethylformamide is then
added. After 30 min at room temperature, 0.28 g

(0.31 mmol) of tris(dibenzylideneacetone)dipalladium
(0), 0.38 g (1.24 mmel) of tri-ortho-tolylphosphine,
3.78 g (18.5 mmol) of 2—5romo—5—ni£ropyridine and 1-m1
of anhydrous N,N-dimethylformamide are added at room
temperature and the mixture is stifred for 3 h at roomr
temperature. The reaction medium is taken up in 200 ml
of ethyl acetate and 5 g of active charcoal and then
filtered through a cake of Celite. The cake is rinsed
with 2 x 100 ml of ethyl acetate and the organic phases

are combined, washed with 5 X 100 ml of water, dried
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"YSUc aJc au&%eggﬁgg?akﬁeaglgighg %g]%dﬁf%fgg(by filtration on a
column of silica gel, eluting with a cyclohexane/ethyl
acetate gradient of from 0 to 20% ethyl acetate! 5.16 ¢
5 of phenylmethyl (S}-5-nitro-o-[{ (phenylmethoxy)- |
cafbonyl]amino]—2—pyridinebutéﬁoate are thus obtained
in the form of'é yellow foam.
Yield (%) = 74.
12.3 (8)-u,5-diamino-2-pyridinebutanoic acid
10 A mixture of 5.16 g (11.5 mmol) of phenyl-
methyl (S)-5-nitro-oa-[[ (phenylmethoxy)carbonyl]amino]-
2-pyridinebutancate, 2 g of active charcoal and 0.77 g
of active palladium-on-charcoeal in 100 ml of methanol
and 100 ml of water is stirréd for 4 days at 50 psi of
15 hydrogen at.room temperature. The reaction medium is
filtered through a cake of Celite and the cake is
rinsed with 3 x 50 ml of boiling water. The aqueous‘
phases are combined and concentrated under reduced
pressure. 2.05 g of (S8)-0,5-diamino-2-pyridinebutanoic
20 acid are thus obtained in the form of a white solid.
Yield (%) = 92; m.p. (°C) > 260.
12.4 (S)-a,5-bis[{(1,1-dimethylethoxy)carbonyl]-
amino}-2-pyridinebutanoic acid
1.05 ml (9.19 mmol) of agqueous 35% sodium
25 hydroxide sclution and 2 g (9.17 mmol) of bis(l,1-

dimethylethyl) dicarbonate are added to a solution of

0.85 g (4.36 mmol} of (8)-¢,5-diamino-2-pyridine-
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butanoic acid in 50 ml of water and 50 ml of 1,1-
dimethylethanol. The solution is stirred for 2 h at
room temperature and a further 2 g. {9.17 mmol) of
bis(1l,1-dimethylethyl) dicarbonate and 1 ml of aqueous
o 35% sodium hydroxide solution are added. After stirring
for 15 h at room temperature, the reaction medium is -
diluted with 100 ml of aqueous 1N sodium hydroxide
solution and 50 ml of saturatéd sodium chloride
solution and then washed witﬁ 2 X 300 ml of ether. The
10 aqueous phase is acidilied with citric acid to pH = 4-5
and then extracted with a 75/25 dichloromethane/
isopropanol mixture (2 X 100 ml). The crganic phases
are combined and concentrated under reduced pressure.
The residue is taken up in 100 ml of toluene and
15 concentrated again under reduééd pressure. 1.18 g of
(S)—u,S—bis[[(1,1—dimethy1ethqu)carbonyl]amino]—2-
pyridinebutanocic acid are obtained in the form of a
i viscous oil.
Yield (%) = 69
20 12.5 1,1-dimethylethyl (S)-1-][4-(difluoro-
methylene)~l-piperidyllcarbonyl11-3-[5-[[(1,1-
dimethylethoxy)carbonyl]amino]2-pyridyli-
propyl]carbamate
1.16 g (3.6 mmol) of O-(l-benzotriazolyl)-
25 N,N,N’,N’-tetramethyluronium tetrafluorcborate {TBTU)
are added, under argon and with stirring at 0°C, to a

mixture of 1.18 g (3 mmol) of (8)-a,5-bis[[{1,1-
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] ca]

dimethylethoxy)carbonyl]aminoc]-2-pyridinebutanoic acidg,
1.15 m1 (6.6 mmol) of N,Nndiiébpropylethylamine and
0.56 g (3.3 mmol) of 4—diflgoromethylene—l—piperidine
hydrochloride in 30 ml of dichloféméthane. The mixture
5 is allowed to warm to room temperature and stirring is
continued for 2 h. The reaction medium is diluted with
50 ml of dichloromethane and washed with 50 ml of water
and then with SO ml of saturated sodiﬁm hydrogen
carbonate solution and again with 2 x 50 ml of water.

10 The organic phase is dried 6ver sodium sulphate and
concentrated under reduced pressure, and the residue is
purified by chromatography on a column of silica gel,
eluting with a 1/1 cyclohexane/ethyl acetate mixture.

1.62 g of 1,1-dimethylethyl {(S)-1-[{4-(difluoro-

15 methylene)—l*piperidyl]carbonyll-3—[5'[[(1,1—dimethyl— |
ethoxy)carbonyllamino]2—pyridyljpropy1]carbamate are |
obtained in the form of a viscous oil.

Yield (%) = 100 |
12.6 (S)-5-amino-a-[[4-(difluoromethylene)-1-
20 piperidyl]carbonyl]-2-pyridinepropanamine
hydfochloride
A solution of 1.62 g.(3.18 mmoel) of 1,1-
dimethylethyl (S}-1-[[4-(difluoromethylene)-1-
piperidyl]carbonyl]—3v[5—[[(l,ildimethylethoxy)—

25 carbonyllamino])2-pyridyllpropyl]lcarbamate in 50 ml of

dichloromethane is treated for 5 min at 0°C with a

stream of hydrogen chloride. The solution is allowed to
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warm to rcom temperature and stirring is cdntinued for
3 h. The white precipitate obtained is then filtered
off and rinsed with 10 ml of dichloromethane. 1 g of
highly hygroscopic (8)-5-amino-a-[([4- (difluoro-

5 methylene)—1wpiperidy1]carbonylj—2—pyridinepropanamine
hydrochloride (2:1) is thus obtained, énd is used
without further ﬁurification in the following étep.
Yield (%) = 88; m.p. (°C) = 70

12.7 (8)-N-13-[[[3-(5-amino-2-pyridyl)-1-[[4~
10 (difluoromethylene)—}-piﬁeridyl}carbonyl]—
propyllamino)sulphonyl] [1,1’-diphenyl]-2-
vllacetamide hydrochloride |
0.8 ml (5.7 mmol) of triethylamine is added
to a solution of 0.7 g (1.83 mmol) of (8)-5-amino-o-

15 [{4-(difluoromethylene)-1~piperidyllcarbonyl]-2-
pyridinepropanamine hydrochloride (2:1) in 20 ml of
dichloromethane, and the resulting solution is cooled

! _ to 0°C with stirring. 0.58 g (1.64 mmol) of

2-{diacetylamino)-[1,1’-diphenyl]~-3~-sulphonyl chloride
20 'is then added portionwise. After 2 h at 0°C, 50 ml of

dichloromethane are added and the solution is washed

successively with 2 X 20 ml of water, 50 ml of

saturated sodium hydrogen carbonate solution and

2 X 10 ml of water. The organic phase is dried over

25 sodium sulphate and concentrated under reduced

pressure. The residue obtained is taken up in 20 ml of

tetrahydrofuran and is then ceooled to 0°C and treated
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for 5 min with a stream of ammonia. The reaction
mixture is allowed to warm to room temperature and,
after 4 h, is then concentrated under reduced pressure.
The residue obtained is purified by chromatography on a
5 columnrof silica gel, eluting under pressure with a
89/1 dichloromethane/methancl mixture. After
concentration under reduced pressure, the residue is
then taken up in'l.S ml of a 1M solution of hydrogen
chloride in methanol (1.8 mmol) and is again
10 concentrated under reduced pressure and then purified
by chromatography on an RP18 column, eluting with an
acetonitrile/N/1000 hydrochlofic acid gradient of from
5/95 to 100/0 over 60 min. After lyophilization, 0.61 ¢
of (S)-N-{3-[[[3-(5-amino-2-pyridyl)-1-[[4-(difluoro-
15 methylene)—1—pipe£idyl]carbonyl}propyl]amino]—
sulphenyl] [1,1’-diphenyl]-2-yl]lacetamide hydrochloriae
is obtained in the form of a white powder.
Yield (%) = 60; m.p. (°C) = 184-186;
20

{aID (°) = +118 (c = 0.23; methanol)

20 Key to the tables which follow:

in the “salt” column, “HCl” corresponds to a
hydrochloride and the ratio in parentheses is the
(acid:base) ratio,

20
in the “[a] D * column, ¢ = 0.2; methanol except

25 for compounds 9 and 11 (¢ = 0.4; methanocl).
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each well of a 96-well microplate The release of

4-nitreocaniline is monltored at 405 nm using a plate
15 reader.
The K; is determined by the Dixon method.
The compounds of the invention inhibit human
thrombin and their Ki is between 0.001 and 100 uM.

2. Anticoagulant activity on rat plasma (ex vivo!

20 Male CD rats weighing 200 to 2590 g are
treated with the test compound or with its vehicle
orally. The animals are then anaesthetized with
Nembutal™ (60 mg/kg; 0.1 ml/kg), blood is collected
over 3.8% trisodium citrate (1 vol/% vol of blood) from

25 the retro-orbital sinus and the plasma is prepared by

centrifugation at 3 000 x g for 15 minutes at room

temperature. 200 ul of plasma are then incubated at
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37°C with 200 ul of thrombin solution, the final

thrombin concentration being 0.75 NIH units/ml, and the

clotting time is noted.

The anticoagulant-effect is expressed as a
.'5 percentage increase in the thrombin time on the plasmas

collected 30 and 90 minutes after administering

20 mg/kg p.o.; it is between 100 and 2000%.

3. Antithrombotic activity in rats in a model of

mixed arterio-venous thrombosis (in vivo)

10 The formation of a thrombus in rats is
obtained by placing a shunt between the left jugular
vein and the right carotid artery:-cotton thread
impregnated with thromboplastin (Tissue Factor or TF)
is inserted into the shunt. The compound is

15 administered orally in several doses 30 or 60 minutes
before installing the shunt. Five minutes after
installing the shunt, the thrombus formed on contact
with the thread + TF is removed and rapidly weighed.
The antithrombotic activity is evaluated by the

20 reduction in the fresh weight of the thrombus (mg) in
the éniﬁals treated with the compound, compared with
the control animals treated with its vehicle.

The antithrombétic actiQity is expressed as
an ADsy;, the dose which reduces the weight of the fresh

25 thrombus by 50% dependent. This dose is between 0.1 and

50 mg/kg.




109%& () - (mmmmmn}[OM=ITTTT 1 N10% + +& ()-#)!} N10% & ()-#)!}
N10%z& ()-#)!>} NLOY%s& ()-#)00"10%& ()-0"10% () - nVnnnnnnwU3M=!1 1}
NL1OY&' ()-#)!3r} NLOY& ()-#)!)} NIO%& ()-#)!} Nlow&'()-#)!a}
N10%/NV& () -#)! ~QG NLOY&' ()-#)nnnnooowU3M=!I'1)} NIOY&' ()-#)!

N10% } & ()-#)!0} NIO%>& ()-#)!w} NLOYB8& ()-#)!(} NlO%&' (4 Aﬁaus}c 2004
N1O%&' ()-#)o+0, 0-0.0<o[oforP=!11)} NIO%& '} .109%& ()-

. 10%4&' ()-)0" 10% ()- 10 10 10!9} NLO% (- #) f 00o00p/ pr4P—"">
C109%& ()-)! . 10MWHE ()-)! 10%}/@%&'%) )l&g . 10%=& ()-) A
L 109%& ()-)!

4. Membrane permeability in vitro

The compeounds of the invention are evaluated
in a mecdel of membrane permeability on a Caco-2 cell
line obtained from a human adenocarcinoma. This cell

5 1line constitutes a model of choice for studying the
absorption of xenobiotics [P. Artusson, Therapeutics
Drug Carrier System (1981), 8(4), pp 305—330]; The
passage of the compounds of the invention is expresSed
as a function of the amount of broduct which'has

10 crossed the cell barrier in 2 h. The values are between
0 and 50%.

The compounds of the invention may be useful
in any clinical indication associated with thrombosis
or in an indication in which thrombotic complications

15 may occur.

To this end, they may be providéd in any form
which is suitable for oral, parenteral or intravenous
administration, such as plain tablets, coated tablets,
gel capsules, wafer capsules, drinkable or injectable

20 suspensions or solutions, etc., in combination with
suitable excipients. All these forms are dosed to allow

an administration of from 1 to 1 000 mg per day and per

patient, in one or more doses.
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1. Compounds of formula [I]:
/I.
A X
A

5 in which:

0 |
SO,NH
R, HN R
3 (1)
w\B

X represents either a group =CR;- or a nitrogen atom,

W represeﬁts a —-(CHz)z-, -(CH;)s-, -CHz-CEC-'{triple

bond) or ¥CH2—CH=CH— (double bond in c¢is or trans

configuration) group,

10 R: represents

e either a piperidyl group which is optionally

substituted:

- with one or two groups chosen from hydroxyl,

(C;-Cg)alkyl, hydroxy(cldcq)alkyi,‘(CI—C4)~

15 alkoxy(Ci-C4)alkyl, (Ci-Cy)alkoxy, (Ci1-Ci)alkylthio,

monofluoromethyl, difluoromethyl, trifluoromethyl and

{C:-Cs)cycloalkyl groups,

- with & group =CYZ [Y and Z being chosen,

independently of each other, from hydrogen atoms,

20 halogen atoms and (C;-C4)alkyl groups (optionally

substituted with 1 to 3 halogen atoms) ],

- with a group:
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(CH,),

{r = 1 to 3} or
- with a spiro[(C3—C5)cycloalkéne]'group,
e or a 1,2,3,6-tetrahydropyridyl group optionally
5 substituted with a (Ci-Cilalkyl group (this . (C;-Csylalkyl
group being optionally substituted with 1 ﬁo 3 halogen
atoms) or a (Ca-Cs)cycloalkyl group,
e Or a hexahydrole—azepinyl group optionally
substituted in position 4 with a trifluoromethyl or
10 difluoromethylene group,
e Or a heptahydroazocin—l—yl group,
e or an octahydro-lH-azonin-1-yl group,
(C?g);“‘b |

{
N

® Or a group
‘ - ACH, )

(a-b being a group -CONR'~, m = 1 to 2, p =1 to 2 and

15 R’ is a hydrogen atom or a {(C;-Cy)alkyl group),
/R|2
* or a group —N_
Ry
in which
either Rij; is a (C;-Cs)alkyl group, a carboxy(C;-Ci)lalkyl

group or a (C;-Cy)alkoxycarbonyl(C;-Cq)alkyl group and

20 R;3 i1s a (C;-Cy)alkoxy or (C;-C4q)alkyl group,
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or Rip is a (C;-Cq4lalkyl or -CH:CF, group and R;; is a

group Q/j

\— (cH,),

(Q being a carbon or nitrogen atom and r = 1 to 3},
* Oor a piperazihyl group optionally substituted
5 with a (C;-C;)alkyl group or a (C1-Cq)alkylsulphonyl
group,
¢ or a morpholinyl group,
R, represents
s either a'halogen atom,
10 * or-a hydrdgen atom,
'R; represents ‘
» either a (C;-Cs)alkyl group,
® or a group -COR;, in which R; is either a
hydrogen atom or a group (C;-Ci)alkyl, - {CH;} nOCH;,
15 -CH20(C2HeO)nCH3, - (CHz)oCF3 or -(CHz)nOH (n = 1 to 4),
; ®* Oor a group -S503Rs,
® Oor a group -CONHR;s,
®* or a group -SO;N(Rs)z, in which Rs is a
(C:1-C4)alkyl group,
20 A represents
¢ either a phenyl group optionally substituted
with 1 to 3 substituents chosen from
- a halogen atom and
- groups (C1-Cy)alkyl, (C;~Cs)alkoxy, trifluoromethyl,

25 trifluoromethoxy, -CH;OR;p, -CHOCOR;p, -CH;OCONR;gR:;,

~-CQOR; 9, "'CONRloRlI, nitro, -NR:goR1q, '-NHCORIQ and
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® Oor a heterocyclé chosen from pyridyl, thienyl,
5 furyl, pyrimidinyl and thiazolyl grotps, the said
groups possibly being substituted like the phenyl group
above,
. e or a (Cs-Cg)cycloalkyl group, and
ﬁ represents
10 f either a pyridyl group opticnally substituted
with 1 or 2 substituents chosen from a (C;-C;)alkyl
group, a hydroxyl group and a (Ci-Cq)alkoxy group,
e Or an aminopyrazinyl group, |
e or an aminopyridazinyl group,
15 e or a pyrimidinyl group'optionally substituted
with an amino group,
® Oor a piperidyl group,.
e or an aminopyridyl group optionally substituted
on the pyridine with a (C;-Cy)alkyl or (C;-Cy)alkoxy
20 group or a . halogen atom, the amino group possibly also
being substituted with a (C;-C4lalkyl group,
¢ Or an aminophenyl_group;-the amino group
possibly being substituted with a (C;-C4)alkyl group and
the phenyl group possibly being substituted with a
25 (C;-C;)alkyl group or a halegen atom,
in the form of racemates or pure snantiomers or

mixtures of enantiomers, or alternatively in the form
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2. Compounds according to Claim 1,
characterized in that:
5 X, W, R, A and B are as defined in Claim 1,
R; represents
¢ cither a piperirdyl group which is optiocnally
! substituted:
- with one or two groups" chosen from hydroxyl,

10 (C;-Cy)alkyl, hydroxy(C;-Cs)alkyl, (C1-C4)-

. alkoxy(C;-Cslalkyl, (C;-Cg)alkoxy, (C1—C4)alicylthio,
monpfluoromethyl, difluoromethyl, trifluoromethyl and
{C1-C¢) cycloalkyl groups,

- with a group =CY¥Z [Y and Z‘being chosen,

15 independently of each other, from hydrogen atoms,
halogen atoms and (C;-Cylalkyl groups (optionally
substituted with 1 to 3 halogen atoms)],

* Or a '1,2, 3, 6-tetrahydropyridyl group optionally
substituted with a (C;-Cs)alkyl group {this (C;-C4)alkyl

20 group being optionally substituted with 1 to 3 halogen
atoms) or a {Ci-Cglcycloalkyl group,

¢ or a hexahydro-1H-azepinyl group optionally

substituted in position 4 with a trifluoromethyl or

difluoromethylene group,

P

e or a group —N_

25 3

in which
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Riz; is a (C;-Cy)alkyl group, a carboxy(C;-Cs)alkyl group
or a (C;-Cy)alkoxycarbonyl (C;-Cytalkyl group and Ri;x is a
(C:-Cq)alkoxy or (Cy-Ca)alkyl group,
s or a piperazinyllgroup optionally substituted
5 with a (Cl—éq)alkyl gfoup or a (Ci-Cy)alkylsulphonyl
group,
¢ or a morpholinyl group,
R3 represents
e either a (C;-Cs)alkyl group,
10 | } or a group -COR;, in which R; represents either a
hydrogen atom or a group (Ci-Cglalkyl, —(CHﬂnOCHL
-CHz0 (C2H40) nCH;3, - (CHz)nCF3 or -(CH2),0H (n =_1:to.4),
in the form of racemates or pure enantiomers or
mixtures of enantiomers, or alternatively in the form
15 of acids or free bases or addition salts with
pharmaceutically acceptable acids.
| 3. Compounds according to either of
Claims 1 and 2, characterized én that;
X, R; and B are as defined in Claim 1,
20 W represents a —(Cﬁz)g— or -CH;-CH=CH- (double bond in
cis or trans configuration) group,
R, represents
e either a piperidyl group which is optionaily
substituted:
25 - with one or two groups chosen from hydroxyl,
(C;-Cs)alkyl, hydroxy(Ci-Csylalkyl, (Ci-Cy4)-

alkoxy (C;-Cs)alkyl, (Ci-Cg)alkoxy, (Ci1-C4)alkylthio,
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monofluoromethyl, difluoromethyl and trifluoromethyl
groups,
- with a group =CYZ [Y and Z being chosen,
independently of each other, fromrhydiogen atoms,
5 halogen atoms and (C;-Cy)alkyl groups (optionally
substitﬁted with 1 to 3 halogen atoms)],
. or a 1,2,3,6-tetrahydropyridyl group optionally
) | substituted with a (C;-Cg)alkyl group (this (Ci-Cq)alkyl
group being optionally substituted with 1 to 3 halogen
10 atoms), |
e or & hexahydro-lH-azepinyl group,
e or & piperazinyl group opticnally substituted
with a (Cl—q4)a1kylsulphonyl group,
e Or a morpholinfl group,
15 Rj3 represents a group -COR;, in which R; is a group
(C1-Cq)alkyl, -{(CHz)nOCH; or -(CH)aCF3 (n = 1 to 4),
A represents
e cither a phenyl group optionally substituted
with 1 to 3 substituents chosen from
20 - a halogen atom and
- (C1-Cy)alkyl and (C;-Cs)alkoxy groups,
e or a heterocycle chosen from pyridyl and thienyl
groups,
e or a (Cs-Cg)ecycloalkyl group,

25 in the form of racemates or pure enantiomers or

mixtures of enantiomers, or alternatively in the form
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of acids or free bases or addition salts with
pharmaceutically acceptable acids.
4. Compounds according to any one of
Claims 1 to 3, characterized in that they are chosen
5 from:
- N-[2-[([(18)-4-(5-amino-3-methylpyrid-2-y1l)-
1—{[4—(diflﬁoromethylene)piperid—l—yl]carbonyl]—
] butyllamino] sulphonyl]-6-thien-2-ylphenyl]lprcpanamide,
- N-[2-[[[(1l8)-4-(6-amino-4-ethylpyrid-3-yl)-
10 1-[[4-(difluoromethylene}piperid-1l-yllcarbonyl]butyl]-
aminojsulphonyl]46-cyclopentylphenyl]acetamide;
- N-[3-([[(1S8)-4-(5-aminopyrid-2-yl)-1-[{4-(diflucro-
methylene)piperid—l-yl]carbon?i]butyl]amino]sulphonyl]—
3¢-fluoro|l,1’'~diphenyl]-2~yl]lpropanamide,
15 - N-[3—[[[(15)—4-(S-aminopyrid—z—yl)—l—[[4—(difluoro-
methylene)piperid-1l-yl]lcarbonyllbutyl]amino]sulphonyl]-
3 -flucro[l,1’-diphenyl}l-2-yllacetamide,
- N-[2-{[[(18)~4~(5-aminopyrid-2-yl)-1-((4-ethyl-
piperid-1-yl)carbonyllbutyl]amino]sulphonyl]-6-thien-
20 2-ylphenyllpropanamide, '
- N—[2-[[f(18)—4-(6—aminopyrid-3-yl)-l-piperid-l—yl—
carbonyl)butyl]amino]sulphonyl]-6—cyclopentylphenyl]—
propanamide,
- N-[2-[[[(18)-4-(5-aminopyrid-2-yl)~1-{(4~-(difluoro-

25 methylene)piperid-1l-yllcarbonyllbutyl]amino]sulphonyl]-

6-cyclopentylphenyl]propanamide,
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- N-[3-[{[(18)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoro-
methylene)piperid-1-yl]lcarbonyl]butyllaminol]-
sulphonyl] [1,1'~diphenyl]-2-yllacetamide,
- N-{2-[[[(1S)-4-(6-aminopyrid-3-y1)-1-[[4-(difluoro-
5 methylene)piperid-1l-yl]carbonyl]butyl]amino}sulphonyl]-
6-thien-2-ylphenyllacetamide,
- N-[2-[[[(18)-4-(6-aminc-4-methylpyrid-3-yl)-
) . 1-[[4-(difluoromethylene)piperid-1-yl]lcarbonyl]butyl]-
amino]sulphonyl]-6-thien-2-ylphenyl]lpropanamide,

10 - N-[2-[[[(18)-4-(6~aminopyrid-3-yl)-
1-[{4?(aifluoromethylene)piperid-l-yl]carbonyljbutyl]—:
amino]sulphonyl] -6-cyclopentylphenyl]lacetamide,

- N-[2-[[[(15)-4- (aminopyrid-3-yl)-1-[{4-(trifluoro-
- methyl)-1,2,3, 6-tetrahydropyrid-1-yl]lcarbonyl]butyl]-

15 aminolsulphonyl]-6-thien-2-ylphenyl]lpropanamide,

- N-[2-[{[(18S)-4-(6-aminopyrid-3-y1)-1-[[4-{(difluoro-
methylene)piperid-l-yl]lcarbonyllbutyl]amino]sulphonyl]-
6-cyclopentylphenyl]lpropanamide,

- N-[3-([[[(1S)-4~(5~-amincpyrid-2-yl)-1-[[4-(difluoro-

20 methylene)piperid-1l-yllcarbonyl]lbutyl]lamino]-
sulphonyl] [1,1’'-diphenyl}-2-yl]propanamide,

- N-{2-[[[(18)-4-(6-amino-4-methylpyrid-3-yl)-
1-[[4-diflucromethylene)piperid-1~yl]carbonyl]butyl]-
amino]sulphonyl]-&é-cyclopentylphenyl]propanamide,

25 - N-{3-[[[(1S)-4-(6-aminopyrid-3-yl)-1-[[4-(diflucro-
methylene)piperid-l~yl]lcarbonyllbutyl]amino]sulphonyl]-

3’-fluoreo(l,1’'-diphenyl]-2-yllpropanamide,
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- N-[2-[[[(18)-4-(5-aminopyrid-2-yl}-1~[(4-methyl-
piperid-1-yl)carbonyl]butyl]lamino}sulphonyl]-6-thien-2-
vlphenyl]lacetamide,
- N—[2—[I{(lS)—4—(6-aminopyrid—3—y1)-1-[(4-ethy1-
5 piperid-l—yl)carbonyl]butyl]amino]sulphonyl]—6—thien—2~
ylphenyl]propanamide,
- N-[2- [[[(IS 4-(6-aminopyrid-3-yl)-1-[(4-methyl-
piperid-1- yl)ca*bonyl]butyl}amlno]sulphonyl] 6-
cyclopentylphenyl]acetamlde » _ |

10 - N—v[3—[[[(.'LS)—4-(S—aminopyrid;Z-yl)—lw['(4—methyl—
pipefidal-yl)cérbonyl]butyl]amino]Suiphonyl]—3'—
methyl(l,1’-diphenyl]-2-yl]acetamide,

- N—[3-[[[(13)—4-(6-amino~4—methoxypyrid—3—yl—
1-[[4-(diflucromethylene)piperid-1-yl]lcarbonyl]-

15 butyllamino]sulphonyl][1,1’'-diphenyl]-2-yl]lpropanamide,
- N-[3-[[{{18)-4-(5-aminopyrid~2-yl})-1-[(4-methyl-
piperid—l-yl}carbonyl]butyl]amino]sulphonyl]—3‘-
methyl(1l,1’'-diphenyl]-2-yl]propanamide,

- N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-[(4-methyl-

20 piperid—l—yl}carbonyl}butyl]amino]sulphonyl]—3'—
fluoro(l,1’'-diphenyl]l-2-vl]acetamide,

- N-[3-[f[(18)-4-(5-aminopyrid-2-yl)-1-[{4-methyl-
piperid-1-yl)carbonyl]butyl]amino]sulphonyl]-3'-
methoxy(1l,1'-diphenyl]-2-yl]propanamide,

25 - N-[(1S)-4-(5-amino-2-pyridyl)-1-{[4-(difluoro-

methylene)-l—piperidyl}carbonyljbutyl]—2—(formylamino)-

3'-methyl[l,1’-diphenyl]-3-sulphonamide,
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5 - N-[3-[[[(1S,32)-4-(5-amino-2-pyridyl)-1-[ (d-methyl-
l—piperidyl)carbonyl]—3—buteny1]amino]sulphonyl]~
[1,l'—diphenyl]—Q—yl]acetamide.

in the form of racemates or pure enantiomers or
mixtures of enantiomers, or alternatively in the form

10 of acids or free bases or addition salts with
pharmaceutically acceptable acids.

| 5. Compounds accord;ng to any one of
Claims 1 to 4, characterized in that the preferred

configuration of the central amino acid portion

f‘ R

3

[ 3]

tanrng

15
is [8].
6. Process for preparing the compounds of
formula [I] according to Claim 1, in which X representé
a group =CRy~-, in which Ry is as defined in Claim 1,

20 this process being characterized in that a compound of

formula ([V]

(v}
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which, in a step (iii), is condensed with a compound of

formula [II]

R,0C—N
| 5o
COR,
[11]

15 in which R;, Ry and A are as defined in Claim 1,

followed, in a step (iv), by a hydrogenolysis when it
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in which Ry and R; are as defined in Claim 1, to give a

15 compound of formula [Ia]
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R1 j\HNIj\ \)LR,

"~2
! R4 .
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which is coupled with a compound of formula [VII]
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[XV]
9. Compounds of formula [III],

BP
W

p_zxqj\coa, , X RCl

15 in which B and R; are as defined in Claim 1 and P is

[III]

either a protecting group for the amine function or &
hydrogen atom, which are useful as intermediates in the
synthesis of the compounds of formula [I] according to

Claim 1.
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10. Compounds of formula [XV],

A
B
R,COL Az (Xv}
|
COR, SO,CI

in which A and R, are as defined in Claim 1, which are useful as intermediates in the -
syathesis of the compounda of formula [I] according to Claim 1.

11. Medicinal producf characterized in that -
it contains at least one compound according to any one
of Clalms 1l to 5.

12. Pharma_ceutical composition,

5 charactérized in that it contains at léast Oone compound
| according to any one of Claims 1 to 5, as well as at

least one pharmaceutlcally acceptable excipient.




