
;e3e,Jv6LTa4 August 2004 1 N-(HETEROCYCLYL)BENZENE- OR
-PYRIDINESULPHONAMIDES AS ANTITHROMBOTIC AND ANTICOAGULANT AGENTS The
present invention relates to 5 N-(heterocyclyl)benzene- or
-pyridinesulphonamide derivatives, to their preparation and to their
therapeutic application. The compounds of the present invention correspond
to formula [I]: ' O SOzNFi R3~ . R2 W (I) \ X ~B 10 A in which: X
represents either a group =CRq- or a nitrogen atom) W represents a
-(CHz)z-) -(CHZ)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 is optionally substituted: - with one or two groups chosen from
hydroxyl) 20 (C1-Cg)alkyl, hydroxy(C1-Cq)alkyl, (C1-C9) alkoxy(Ci-C9)alkyl,
(Cl-C4)alkoxy, (Cl-C9)alkylthio, monofluoromethyl, difluoromethyl)
trifluoromethyl and (C3-C6)cycloalkyl group,   4 August 2004 2 - with a
group =CYZ [Y and Z being chosen, independently of each other, from
hydrogen atoms, halogen atoms and (C1-C4)alkyl groups (optionally
substituted with 1 to 3 halogen atoms)], 5 - with a group: CH2 (CM~)~ (r =
1 to 3) or - with a spiro[(C3-C6)cycloalkane] group,  or a
1,2,3,6-tetrahydropyridyl group optionally 10 substituted with a
(C1-C4)alkyl group (this (C1-CQ)alkyl 



group being optionally substituted with 1 to 3 halogen atoms) or a
(Cj-C6)cycloalkyl group,  or a hexahydro-1H-azepinyl group optionally
substituted in position 4 with a trifluoromethyl or 15 difluoromethylene
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 -CONR'-, m = l to 2, p
= 1 to 2 and 20 R' is a hydrogen atom or a (C1-C9)alkyl group), 12  or a
group ~~ 3 in which   4 August 2004 3 either Rl~ is a (Cl-CG ) alkyl group,
a carboxy (Cl-C9) alkyl group or a (C1-Cs)alkoxycarbonyl(Cl-C9)alkyl group
and R13 is a (C1-Cq)alkoxy or (C1-C~).alkyl group) or Rl~ is a (C1-CQ)
alkyl or -CHZCF3 group and R13 is a Q group ~ CHZ ~ . (Q being a carbon or
nitrogen.atom and r = 1 to 3))  or a piperazinyl group optionally
substituted with a (C1-C9)alkyl group or a (C1-Cq)alkylsulphonyl group, 10
or a morpholinyl group, R9 represents  either a halogen atom,  or a
hydrogen atom, R3 represents 15  either a (C1-CS)alkyl group,  or a group
-CORi) in which R1 is either a hydrogen atom or a group ( C1-Ca ) alkyl , -
( CHI ) nOCH3 , -CH20 ( CzH40) "CH3 , - ( CHZ ) nCF3 or - ( CHI ) nOH ( n =
1 to 4 ) ,  or a group -SOZRS) 20  or a group -CONHRS,  or a group
-SO~N(RS)2, in which RS is a (C1-CQ)alkyl group, A represents  either a
phenyl group optionally substituted 25 with 1 to 3 substituents chosen from
- a halogen atom and   4 August 2004 4 



- groups (Cl-C9)alkyl, (Cl-CQ)alkoxy) trifluoromethyl, trifluoromethoxy,
-CH;,ORlo, -CHzOCORl~, -CH~OCONRIaRl, -COORlo, -CONRIORiI. nitro, -NR1oR11.
-NHCORlo and -NH(CH~)GORlo, in which Rl~ and R11 are, independently of 5
each other) a hydrogen atom or a (Cl-C9)alkyl group and q is between 0 and
6,  or a heterocycle chosen from pyridyl, thienyl, furyl, pyrimidinyl and
thiazolyl groups, the said groups possibly being substituted like the
phenyl group 10 above,  or a (C5-C8)cycloalkyl group, and B represents
either a pyridyl group optionally substituted with 1 or 2 substituents
chosen from a (C1-C9)alkyl 15 group, a hydroxyl group and a (C1-C~)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 (C1-C9)alkyl or (C1-C9)alkoxy group or a halogen atom) the
amino group possibly also being substituted with a (C1-C4)alkyl group, 25
or an aminophenyl group, the amino group possibly being substituted with a
(C1-C,)alkyl group and   4 August 2004 5 the phenyl group possibly being
substituted with a (C1-C9/alkyl group or a halogen atom. In the context of
the invention) the terms below have the following meanings: 5 - a
(C1-C9)alkyl group is a linear or branched, saturated hydrocarbon-based
chain containing from 1 to 4 carbon atoms, - a (C;~-CY)cycloalkyl group is
a cyclic hydrocarbon based chain containing from x to y carbon atoms, 10 -
a (Cl-CQ)alkoxy group is an oxygen radical substituted with a (C1-CQ)alkyl
group defined above) - 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 (I1)) (I2), (I3) and (IQ) below: 0 soxr~x RyIN \
X B fZi) 



0 SOxNFi R~HN / Rx \ X A E 0 so,~ac~ _ RyYN Rx / A iI;> .o SOxICF: R= R~HN~
.. \ X A 2 0 ~I'~ (I,)   4 August 2004 6 The compounds that are preferred
according to the invention are the compounds 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 chosen from
hydroxyl, (C1-C4)alkyl, hydroxy(Cl-C4)alkyl, (C1-C4) 10 alkoxy(Cl-CQ)alkyl)
(Cl-C9)alkoxy, (Cl-C4)alkylthio) monofluoromethyl, difluoromethyl,
trifluoromethyl and (C3-C6)cycloalkyl groups, - with a group =CYZ [Y and Z
being chosen, independently of each other, from hydrogen atoms) 15 halogen
atoms and (C1-Cq)alkyl groups (optionally substituted with 1 to 3 halogen
atoms)],  or a 1,2,3,6-tetrahydropyridyl group optionally substituted with
a (C1-CQ)alkyl group (this (CI-C4)alkyl group being optionally substituted
with 1 to 3 halogen 20 atoms) or a (C3-C6)cycloalkyl group,  or a
hexahydro-1H-azepinyl group optionally substituted'in position 4 with a
trifluoromethyl or difluoromethylene group, 92  or a group Q13 



25 in which   4 August 2004 7 R12 is a (Cl-C4)alkyl group) a
carboxy(C1-C9)alkyl group or a (Cl-CQ)alkoxycarbonyl(C1-CQ)alkyl group and
R13 is a (Cl-C9)alkoxy or (C1-Cg)alkyl group)  or a piperazinyl group
optionally substituted 5 with a (C1-Cq)alkyl group or a
(C1-CQ)alkylsulphonyl group,  or a rnorpholinyl group, R3 represents
either a (C1-C5)alkyl group, 10  or a group -COR1, in which R1 is either a
hydrogen atom or a group (C1-Cq)alky'1, -(CHZ)nOCH3) -CH20 ( 0H40 ) "CH3 ,
- i CHz ) nCF3 or - ( CHz ) OOH ( n = 1 to 4 ) . Among the preferred
compounds defined above, the ones that are particularly preferred are the
15 compounds of formula [I] in which: X, R, and B are as defined above, W
represents a -(CHZ)3- or -CHz-CH=CH- (double bond in cis or trans
configuration) group, R2 represents 20  either a piperidyl group which is
optionally substituted: - with one or two groups chosen from hydroxyl,
(C1-CQ)alkyl, hydroxy(C1-Cq)alkyl) (C1-C9) alkoxy(C1-C4)alkyl,
(CI-Cq)alkoxy, (C1-C9)alkylthio) 25 monofluoromethyl, difluoromethyl and
trifluoromethyl groups)   4 August 2004 8 - with a group =CYZ [Y and Z
being chosen, independently of each other, from hydrogen atoms, halogen
atoms and (C1-C9)alkyl groups (optionally substituted with 1 to 3 halogen
atoms)), 5  or a 1,2,3,6-tetrahydropyridyl group optionally substituted
with a (C1-CQ)alkyl group (this (C1-C9)alkyl group being optionally
substituted with 1 to 3 halogen atoms),  or a hexahydro-1H-azepinyl group,
10  or a piperazinyl group optionally substituted 



with a (C1-CQ)alkylsulphonyl group,  or a morpholinyl group) R3 represents
a group -COR1, in which R1 is a group (C1-Cq)alkyl, -(CH2)nOCH3 or
-(CHz)nCF3 (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-Cq)alkyl and (C1-C4)alkoxy groups) 20  or a heterocycle chosen from
pyridyl and thienyl groups)  or a (C~-Ca)cycloalkyl group. The preferred
configuration of the central amino acid portion of the compounds in
accordance with 25 the present invention:   4 August 2004 9 0 OsNH ~L Rz is
[S] . The compounds of formula [I] in accordance with the invention may
exist in the form of racemates 5 or pure enantiomers or mixtures of
enantiomers. They may also exist in the form of acids or 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 part-of the invention: -
N-[2-[[[(1S)-4-(5-amino-3-methylpyrid-2-yl)
1-[(4-(difluoromethylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]-6-thi
en-2-ylphenyl]propanamide, - N-[2-([[(1S)-4-(6-amino-4-ethylpyrid-3-yl) 20
1-[[4-(difluoromethylene)piperid-1-yl]carbonyl]butyl]
amino]sulphonyl]-6-cyclopentylphenyl]acetamide) -
N-(3-[[[(1S)-4-(5-aminopyrid-2-yl)1-[(4-(difluoromethylene)piperid-1-yl]car
bonyl]butyl]amino]sulphonyl]-3'-fluoro[1,1'-diphenyl]-2-yl]25 propanamide,
4 August 2004 10 -
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)1-[(4-(difluoromethylene)piperid-1-yl]car
bonyl]butyl]amino]sulphonyl]-3'-fluoro[1,,1'-diphenyl]-2-yl]acetamide, 



5 - N-[2-[[[(1S)-4-(5-aminopyrid-2-yl)
1-[(4-ethylpiperid-1yl)carbonyl]butyl]amino]sulphonyl]-6-thien-2ylphenyl]pr
opanamide, - N-(2-((((1S)-4-(6-aminopyrid-3-yl)-1-piperid-1-yl10
carbonyl)butyl]amino]sulphonyl]-6-cyclopentylphenyl] ' propanamide, -
N-[2-[[[(1S)-4-(5-aminopyrid-2-yl)1-[[4-(difluoromethylene)piperid-1-yl]car
bonyl)butyl]amino]sulphonyl)-6-cyclopentylphenyl]propanamide, 15 -
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)
1-[(4-(difluoromethylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl][1,1'-
diphenyl]-2-yl]acetamide) -
N-[2-[[((1S)-4-(6-aminopyrid-3-yl)1-[[4-(difluoromethylene)piperid 20
1-yl]carbonyl]butyl]amino]sulphonyl]-6-thien-2-yl phenyl]acetamide, -
N-[2-[[[(1S)-4-(6-amino-4-methylpyrid-3-yl)1-((4-(difluoromethylene)piperid
-1-yl]carbonyl)butyl]amino]sulphonyl]-6-thien-2-ylphenyl]propanamide, 25 -
N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)1-[[4-(difluoromethylene)piperi~d-1=yl]ca
rbonyl]butyl]amino]sulphonyl]-6-cyclopentylphenyl]acetamide,   4 August
2004 11 -
N-[2-[([(1S)-4-(aminopyrid-3-yl)1-[(4-(trifluoromethyl)-1,2,3,6-tetrahydrop
yrid-1-yl]carbonyl]butyl]amino]sulphonyl]-6-thien-2-ylphenyl]propanamide, 5
- N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)
1-[[4-(difluoromethylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]-6-cyc
lopentylphenyl]propanamide) -
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)1-[[4-(difluoromethylene)piperid-1-yl]car
bonyl]butyl] 10 amino]sulphonyl)[1,1'-diphenyl]-2-yl]propanamide) -
N-(2-[([(1S)-4-(6-amino-4-methylpyrid-3-yl)1-[[4-difluoromethylene)piperid-
1-yl)carbonyl)butyl]amino]sulphonyl]-6-cyclopentylphenyl]propanamide, -
N-(3-([[(1S)-4-(6-aminopyrid-3-yl) 15
1-[[4-(difluoromethylene)piperid-1-yl]carbonyl]butyl]
amino]sulphonyl]-3'-fluoro[1,1'-diphenyl]-2-yl]propanamide, -
N-[2-[[[(1S)-4-(5-aminopyrid-2-yl)I-[(4-methylpiperid-1-yl)carbonyl)butyl]a
mino]20 sulphonyl]-6-thien-2-ylphenyl]acetamide) -
N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)~1-[(4-ethylpiperid-1-yl)carbonyl)butyl]a
mino] sulphonyl]-6-thien-2-ylphenyl]propanamide, -
N-[2-([[(1S)-4-(6-aminopyrid-3-yl) 25
1-(14-methylpiperid-1-yl)carbonyl]butyl]amino]sulphonyl]-6-cyclopentylpheny
l]acetamide)   4 August 2004 12 -
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)1-[(4-methylpiperid-1-yl)carbonyi]butyl]a
mino]sulphonyl]-3'-methyl(1,1'-Biphenyl]-2-yl]acetamide) -
N-[3-[([(1S)-4-(6-amino-4-methoxypyrid-3-yl 5
1-[[4-(difluoromethylene)piperid-1-yl]carbonyl]
butyl]amino]sulphonyl][1,1'-Biphenyl]-2-yl]propanamide, --
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)1-[(4-methylpiperid-1-yl)carbonyl]butyl]a
mino]sulphonyl]-3'-methyl[1,1'-Biphenyl]-2-yl]propanamide) 10 -
N-[3-([((1S)-4-(5-aminopyrid-2-yl)
1-((4-methylpiperid-1-yl)carbonyl]butyl]amino]sulphonyl]-3'-fluoro[1,1'-Bip
henyl]-2-yl]acetamide, -
N-(3-[[[(1S)-4-(5-aminopyrid-2-yl)1-[(4-methylpiperid-1-yl)carbonyl]butyl]a
mino] 15 sulphonyl]-3'-methoxy(1,1'-Biphenyl]-2-yl]propanamide, -
N-[(1S)-4-(5-amino-2-pyridyl)-1-[[4-(difluoromethylene)-1-piperidyl]carbony
l]butyl]-2-(formylamino)3'-methyl[1,1'-Biphenyl]-3-sulphonamide, -
N-[3-[[[(15,3Z)-4-(5-amino-2-pyridyl) 20
1-[[4-(difluoromethylene)-1-piperidyl]carbonyl] 



3-butenyl]amino]sulphonyl][1,1'-Biphenyl]-2-yl]acetamide) -
N-[3-[[[(1S,3Z)-4-(5-amino-2-pyridyl)-1-[(4-methyl1-piperidyl)carbonyl)-3-b
utenyl]amino]sulphonyl]25 [1,1'-Biphenyl]-2-yl]acetamide.   4 August 2004
13 A subject of the invention is also a medicinal product, characterized in
that it contains at least one compound of formula (I) as defined above. A
subject of the invention is also a 5 pharmaceutical composition,
characterized in that it contains at least one compound of formula (I) as
defined above, as well as at least one pharmaceutically acceptable
excipient. With reference to Scheme 1, in order to 10 obtain the compounds
of formula [I] in accordance with the present invention in which X
represents a group =CR9-, a compound of formula [V] in which P1 is a
protecting group for an amine function, in particular a tert-butoxycarbonyl
(Boc) group, B and W are as defined 15 above and P is either a protecting
group such as phenylmethoxycarbonyl or a hydrogen atom, is reacted, in a
step (i.), with a compound of formula (VI], in which Rz 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].
4 August 2004 ~'n P PyHN W~CO~H (v1 14 Scheme 1 /8D N P= H ~ PyHN~COR, [VI]
flv7 Ha W ~ p PyHN"COFZ r HCIgas LS1 N" 



H1 CORD , x HCl (rn uII] 8P ~ ~ ~ . OlNH / Ra Hy CORy ,X HC1 + RyOC-N ~ Ry
~ ~ W~ .HC1 SO~CI / H CpRy A RA LIIIl . LII) III (iv) SOlNFi w~~ , HcI A /
H (IbJ (or (I] in which R) s -H) In a step (iii), the compound of formula
[III] is coupled, in the presence of triethylamine) 5 with a compound of
formula (II] in which R1, R9 and A are as defined above, to give) after
treatment with ammonia, a compound of formula [I]. The modification of the
group -NHCORl into a group -NHR~ as defined above in   4 August 2004 15
relation to formula [I] is carried out according to the techniques of
organic chemistry that are known to those skilled in the art. When it is
desired to obtain a compound of 5 formula [I] in which R9 is a hydrogen
atom, a hydrogenolysis of compound [I] is then carried out in a step (iv)
to give a compound of formula [Ib]. According to one preferred embodiment
of the process for preparing the compounds of formula (I) of 10 the present
invention, - the step (i) mentioned above may be carried out in the
presence of N,N-diisopropylethylamine (DIEA) in dichloromethane or in
dimethylformamide by adding, under nitrogen, 0-(1-benzotriazolyl)-N,N,N',N'
15 tetramethyluronium hexafluorophosphate (HBTU)) - step (ii) may be
carried out in dichloromethane 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 in tetrahydrofuran (THF)
and then passing a stream of ammonia through, followed by treatment with
0.1 N hydrogen chloride in isopropanol, or with hydrogen bromide in acetic
acid, 25 - step (iv) may be carried out by taking up 



the compound of formula [I) in a 0.1 N solution of hydrogen chloride and in
isopropanol.   4 August 2004 16 According to one variant of the process in
accordance with the present invention, the compounds of formula [I], in
which X represents a group =CR4-, are also prepared in accordance with
Scheme 2. With 5 reference to Scheme 2, these compounds may be prepared by
reacting, in a step (i), the compound of formula [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 R4 is a
halogen atom and R1 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 RS is a (C1-CQ)alkyl group, to give a compound of
formula [I]. When it is desired to obtain 15 a compound of formula (I] in
which RQ 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 =CR9-, - 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,   4 August
2004 17 Scheme 2 ,a W; x(HClj , ,F.fT 'COiL, + I ~ , RyCOw,N ~ / gig ~
SO,Ci o,Nx ~~ ~.v \ / W~.B I R~ 



(IIII with p = -H (Ilel (T_sI 0 0 4 yH ~ O,A'Fi 8N fiil HF R, \ ~ - a ~ Ww
A S fR,l, ~ ./ 3 I / R . A R~ LIrj It'IIJ fIj ~ 0~ O OaNH ~~ / `HN ~ ~ ~~~
\ R' ~ W,re (iii) ~ W`A A / R A / H Izl IIb] (or (I) in which R,  -H) -
step fii) may be carried out in a mixture of copper iodide and
triphenylarsine (Ph3As) in 5 anhydrous dimethylformamide (DMF) and by
adding bisdibenzylideneacetonepalladium (0) [Pd(dba)z]) - step (iii) may be
carried out in the presence of active palladium-on-charcoal (Pd-c), and
ammonium formate in methanol,   4 August 2004 18 - step (iv) may be carried
out by taking up the compound of formula [I] in a 0.1 N solution of
hydrogen chloride and in isopropanol. The compounds of formula [V] of the
present 5 invention, as represented in Scheme 1, are prepared according to
Schemes 3 and 4. Schemes 3 and 4 illustrate the preparation of various
types of compourids of formula [V], namely: - the compound of formula [Ve])
which is useful as 10 an intermediate in the preparation of compounds of
formula (I) in which W = CHZ-CH=CH- (the double bond being in cis
configuration), - the compound of formula [Vg], which is useful as an
intermediate in the preparation of compounds of 15 formula (I) in which W =
-CHZ-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 = -(CHz)3-, 20 - the
compound of formula [Vc], which is useful as an intermediate in the
preparation of compounds of formula (I) in which W = CHZ-C=C-, - the
compound of formula [Vi], which is useful as an intermediate in the
preparation of compounds of 25 formula (I) in which W = -(CHz)z-.   4
August 2004 19 Scheme 3 H H Ps H (iv) ~; PlNH CO~H PllQFi COzMe (Vel fV31 '
~ (iii) 81 i // t (i) H ~ --~.-t PlNFi COyCHi P1NH CO=CH3 (val fuel f~%c)
(vJ 1. Bu3SnH ~ (iiJ 2. 81X (Vb1 8 (vfJ (vi) H H 'H P1NH COzH (vgl (Vh)
4 August 2004 20 Scheme 4 O,H P1 CO^ph (i) z P1NH CO^Ph [VIII P P1N CO~H 



LVi) (iii) [VIII] I, 2n (ii) ~ 2. H1X (Vb) E. P1N$ CO^Ph fzx) To 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 97/400S2, a compound of formula [Va] in
which P1 is as defined above) is reacted with a compound of formula [Vb] in
which B1 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 a nitro group, and X represents a halogen atom) to give a compound
of formula [Vc]. 15 To convert the compound.of formula [Vc] into a compound
of formula [V) which may be used directly in the process represented in
Scheme 1, a saponification   4 August 2004 21 of the ester group is carried
out, and, when B1 bears a precursor of an amine function, this precursor is
converted into an amine group optionally protected with a group P, by means
of the techniques of organic S chemistry that are known to those skilled in
the art. To prepare the compound of formula [Vh], the following steps are
carried out, for example (Scheme 3): in step (ii), the compound of formula
[Vc] is subjected 10 either to a total hydrogenation, both of the triple
bond and of the nitrogen heterocycle, optionally followed by a conventional
orthogonal protection 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, optionally followed by a 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).   4
August 2004 22 To prepare the compound of formula [Vg]) the 



following steps are carried out, for example (Scheme 3): - in a step (v),
compound (Va] is subjected first to a 5 hydrostannylation of the triple
bond, followed by a catalysed coupling via a palladium complex with a
compound (Vb] in which B1 is an aromatic base bearing either a protected or
unprotected primary or secondary amine function, or a precursor of an amine
function 10 such as a nitro group, and X represents a halogen atom, to give
the compounds of formula (Vf], - in a step (vi), the ester group of the
compound [Vf] is hydrolysed to give the compound of formula [Vg]. According
to one preferred embodiment of the 15 process for preparing the 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 with 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   4 August
2004 23 out the saponification with lithium hydroxide in a methanol/water
mixture) - step (iii) mentioned above may be carried out in the presence of
palladium on barium sulphate in 5 ethyl acetate. When B1 bears a nitro
function, it is desirable to reduce it beforehand, preferably with iron in
an ethanol/acetic acid mixture, - step (iv) leading to the compounds [Ve]
may be carried out with lithium hydroxide in a 



10 methanol/water mixture, - step iv) may be carried out with a compound
[Va] bearing a protecting group P1 such as trityl in order to improve the
regioselectivity of the hydrostannylation reaction. This is carried out
with 15 tributyltin hydride in tetrahydrofuran in the presence of
tetrakis(triphenylphosphine)palladium (0). The coupling with the
electrophilic reagent [Vb] is carried out in anhydrous dioxane in the
presence of tetrakis(triphenylphosphine)palladium (0), 20 - when the group
Pl of the compound of formula [Vf] is a trityl) step (vi) consists in
converting the group P1 of trityl type into a tertbutyloxycarbonyl group in
the presence of aqueous sodium hydroxide using bis(di-tert-butyl)
carbonate. In 25 this operation, the methyl ester is hydrolysed to
carboxylic acid, thus giving the compound of formula [V91.   4 August 2004
24 with reference to Scheme 4, the intermediate compounds of formula [Vi]
may be prepared, thus making it possible,to prepare the compounds of
formula [I] in which W is a -(CH~)~- group, in the following way: 5 - in a
step (i)) a compound of formula [VII] derived from glutamic acid, in which
P1 is as defined above and Ph represents a phenyl group, is subjected to a
Hunsdiecker reaction to give the compound of formula [VIII]) 10 - in a step
(ii), the compound of formula (VIII] is converted into the corresponding
organozinc derivative, which is coupled in situ, via catalysis with
palladium, to a compound of formula [Vb] in which B1 is as defined above
and X represents a halogen atom, 15 to give the compounds of formula [IX],
- in a step (iii)) the compound of formula [IX] is hydrogenated on a
palladium catalyst to give the compound of formula [Vi] bearing a free
carboxylic acid function. 20 According to one preferred embodiment 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 di(acetyloxy)iodobenzene and molecular iodine. This step is thus carried
out under W irradiation,   4 August 2004 25 - step (ii) mentioned above may
be carried out in dimethylformamide under argon in the presence of zinc
powder activated by adding trimethylsilyl chloride and 1,2-dibromoethane.
The organozinc derivative thus 5 prepared is then treated with the
electrophile B1X, for example in the presence of tris(dibenzylideneacetone)
dipalladium and tri-ortho-tolylphosphine at room temperature, - step (iii)
mentioned above may be carried 10 out in a methanol/water mixture.in the
presence of active 10% palladium-on-charcoal catalyst and at 50 psi of
hydrogen. With reference to Scheme 5, in order to obtain the compounds of
formula [XV], which are useful 15 as intermediates for preparing the
compounds of formula [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 P1 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 boronic~acid derivative of formula AB(OH)~ in which A is a
phenyl nucleus or a heterocycle which is optionally substituted, in the   4
August 2004 26 presence of a palladium catalyst, to give a compound of 



formula [XII]) Scheme 5 I ~N (ii 8r I ~N PjHN P~HN 8r tx] txi3 (ii) ~
A3(ox)i A I N (iii) A ( ~N P~HN / / ..--'--~ P~HN / S \ ,I . Br R~SrtS
tXIIII , I ~ (XII] (iv) A w N (v] N / ~ R~CO~ I / HzN / 1. (R3C0)z0 S \ I
2. SOzCiz COR.~ SOZCI txxv) 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 27 - in a step (iv), the protecting group P1 is
removed by acidic treatment under conventional conditions to give the
compound of formula [XIV], - in a step (v1, the compound of formula 5 [XIV]
is converted into a mixed imide by treatment with an anhydride, and the
benzylthiol group is then directly oxidized to the chlorosulphonyl
derivative of formula [XV] with sulphuryl chloride in the presence of
acetic acid and water. 10 According to one preferred embodiment of this
process for preparing the compounds of formula [XV]: - step (i) mentioned
above may be carried out in acetonitrile 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(triphenylphosphine) palladium
(0), - step (iii) mentioned above may be carried 



out in anhydrous dioxane in the presence of 20
tetrakis(triphenylphosphine)palladium (0) with
tributyl[(phenylmethyl)thio]stannane 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 carried out by heating in a pure anhydride such as propionic   4
August 2004 28 anhydride. After evaporating off the excess reagent, a
treatment in a mixture of acetic acid and water with sulphuryl chloride
gives the expected chlorosulphonyl compound of formula [XV] directly. 5 The
compound of formula [XV] thus obtained may then be used to prepare the
compounds of formula (I] in accordance with the in~rention in which X = N)
by following the protocol described in step (iii) of Scheme 1, i.e. by
coupling the compound of formula [XV] 10 with a compound of formula [III]
as defined above. The starting compounds, such as the compound of formula
[Vb] are commercially available or are described in the literature) or
alternatively may be prepared according to methods which are described 15
therein or which are known to those skilled in the art. The examples which
follow illustrate the preparation of certain compounds in accordance with
the invention. The microanalyses and the IR and NMR spectra confirm the
structure of the compounds obtained. 20 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) 25
ratio.   4 August 2004 29 Example 1 (compound 3):
(S)-N-[2-[([4-(6-aminopyrid-3-yl)-1-[(4-ethylpiperid3-yl)carbonyl]butyl]ami
no]sulphonyl]-6-thien-2-ylphenyl]propanamide hydrochloride 5 1.1.
N-(5-bromopyrid-2-yl)-2,2,2-trifluoro acetamide 68.0 ml (0.477 mol) of a
solution of trifluoroacetic anhydride in 250 m1 of dichloromethane are
added dropwise at 0C) under nitrogen, to a 10 solution of 75.0 g (0.433
mol) of S-bromo-2 



pyridinamine and 41.25 ml (0.519 mot) 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-yl)-2,2,2-trifluoroacetamide are obtained in the form
of a white solid. Yield 1$) = 86; m.p. (C) = 73.   4 August 2004 30 1.2.
Methyl (S)-2-[((1,1-dimethylethoxy) carbonyl]amino]-S-(6-((trifluoroacetyl)
amino]pyrid-3-yl]pent-4=ynoate 1.7 g (2.4 mmol) of dichlorobis(triphenyl 5
phosphine)palladium are added at room temperature, under argon, to a
mixture of 13.0 g (48.3 mmol) of
N-(5-bromo-2-pyridyl)-2,2,2-trifluoroacetamide, 16.0 g (70.5 mmol) of
methyl (S)-2-(((1,1-dimethylethoxy) carbonyl]amino]pent-4-ynoate, 0.46 g
(2.4 mmol) of 10 copper iodide and 13.35 g (96.6 mmol) of potassium
carbonate in 25 ml of anhydrous dimethylformamide (DMF). The mixture
is.heated for 5 hours at 65C. 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 under pressure with an ethyl 20 acetate/cyclohexane gradient of
from 0 to 20~ ethyl acetate. 10 g of methyl (S)-2-[[(1,1-dimethylethoxy)
carbonyl]amino-5-[6-(trifluoroacetyl)aminojpyrid3-yl]pent-4-ynoate are thus
obtained in the form of an oil. 25 Yield (~) = 52   4 August 2004 31 1.3.
(S)-6-Amino-a-[[(1,1-dimethylethoxy)carbonyl]amino]pyridine-3-pentanoic
acid A mixture of 8.04 g of methyl
(S)-2-[[(1,1-dimethylethoxy)carbonyl]amino]5
5-[6-(trifluoroacetyl)amino]pyrid-3-yl]pent-4-ynoate (20 mmol) and active
10~ palladium-on-charcoal (0.8 g) in methanol (80 m1) and acetic acid (1.32
ml; 22 mmol) is stirred for 7 hours under 50 psi of hydrogen at room
temperature. The mixture is filtered and is then 10 concentrated under
reduced pressure: The residue obtained is taken up in ethyl acetate (400
ml) and then washed with saturated sodium hydrogen carbonate 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 0C, to a
solution of the residue thus obtained in 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 0C, neutralized with 1N hydrochloric acid solution and
then concentrated under reduced pressure. 7 g of
(S)-6-amino-a-[[(1,1-dimethylethoxy)carbonyl]amino]pyridine-3-pentanoic
acid 25 (lithium chloride) are obtained in the form of a viscous oil, which
is used without further purification in the following step.   4 August 2004
32 Yield (~) = 88 1.4. 1,1-Dimethylethyl (S)-(4-(6-aminopyrid-3-yl)
1-([4-ethylpiperid-3-yl)carbonyl]butyl] carbamate 5 2.1 g (5.5 mmol) of
O-(benzotriazol-1-yl) N,N,N',N'-tetramethyluronium hexafluorophosphate
(HBTU) are added portionwise with stirring, at 0C under nitrogen, to a
mixture of 2.0 g of (S)-6-amino
a-[[(1,1-dimethylethoxy)carbonyl]amino]pyridine 10 3-pentanoic acid (5.5
mmol), l.14 g (7.5 mmol) of 4-ethylpiperidine hydrochloride,
N,N-diisopropylethylamine (DIEA) (2 5 m1; 14 mmol) in dichloromethane l30
ml) and 3 ml of anhydrous dimethylformamide (DMF). The mixture is allowed
to warm to room temperature and 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 with SO ml of saturated sodium
chloride 20 solution. The product obtained is then dried over sodium
sulphate and then filtered and concentrated under reduced pressure. The
residue obtained is purified by chromatography on a column of silica gel,
eluting under pressure with ethyl acetate. l.48 g of 25 1,1-dimethylethyl
(S)-[4-(6-aminopyrid-3-yl) 1-([4-ethylpiperid-3-yl)carbonyl]butyl]carbamate
are obtained in the form of a viscous oil.   4 August 2004 33 Yield (~) =
74 1.5. (S)-1-[2-P.mino-5-(6-aminopyrid-3-yl)
1-oxopentyl]-4-ethylpiperidine hydrochloride (2:1) 5 A solution of 1.48 g
(3.6 mmol) of 1,1-dimethylethyl (S)-[4-(6-aminopyrid-3-yl) 



1-[(4-ethylpiperid-3-yl)carbonyl]butyl]carbamate in 40 ml of
dichloromethane is treated for 1 min at 0C with a stream of hydrogen
chloride. After one hour at 10 0C, 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-aminopyrid3-yl)-1-oxopentyl]-4-ethylpiperidine
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. i 1.6. (S)-N-[2-[([4-(6-aminopyrid-3-yl)]-1-(4-ethyl
piperid-3-yl)carbonyl]butyl]amino]sulphonyl] 20
6-thien-2-ylphenyl]propanamide hydrochloride 1.84 ml I13.2 mmol) of
triethylamine (TEA) are added, at 0C, to a solution of 1.5 g (4 mmol) of
(S)-1-[2-amino-5-(6-aminopyrid-3-yl)-1-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(1-oxopropyl)amino]-3-thien
2-ylbenzenesulphonyl chloride. After 4 h at 0C, 200 ml   4 August 2004 34
of ethyl acetate are added and the mixture is then washed with 1C0 ml of
saturated sodium hydrogen carbonate solution and 100 ml of saturated sodium
chloride solution. The product obtained is dried over 5 sodium sulphate and
concentrated under reduced pressure. The residue thus obtained is taken up
in 100 ml of tetrahydrofuran (THF) and is then cooled to 0C and treated for
5 minutes with a stream of ammonia. The reaction mixture is allowed to warm
to room 10 temperature and) after 4 hours, is then concentrated under
reduced pressure. The residue obtained is taken up in 50 ml of a 0.1N
solution of hydrogen chloride in isopropanol (5 mmol) and is then
concentrated under reduced pressure and purified by chromatography on an 15
RP 18 column, eluting with an acetonitrile/water gradient of from 5/95 to
30/70. 2 g of (S)-N-[2-[[[4
(6-aminopyrid-3-yl)]-1-(4-ethylpiperid-3-yl)carbonyl]
butyl]amino]sulphonyl]-6-thien-2-ylphenyl]propanamide hydrochloride are
obtained. 



20 Yield (%) = 79; m.p. (C) = 144-148; 20 [CC] D () _ +120 (c = 0.2;
methanol) Example 2 (compound 5):
(S)-D1-f2-[[[4-(6-aminopyrid-3-yl)-1-[(4-ethylpiperid
3-yl)carbonyl]butyl]amino]sulphonyl]-4-pyrid-2-yl 25 phenyl]propanamide
hydrochloride (2:1).   35 4 August 2004 2.1.
(S)-N-[2-[([4-(6-aminopyrid-3-yl)1-[(4-ethylpiperid-3-yl)carbonyl]butyl]ami
no]sulphonyl]-4-bromo-6-iodophenyl]propanamide 5 The same procedure as in
Example 1.6 is used) except for the treatment with a 0.1N solution of
hydrogen chloride iri isopropanol and the purification by chromatography on
an RP18 column. Thus, starting with 1.4 g (3.6 mmol) of
(S)-1-[2-amino-5-(6-amino 10 pyrid-3-yl)-1-oxopentyl]-4-ethylpiperidine
hydrochloride (2:1) and 1.88 g (3.6 mmol) of 2-[bis(1
oxopropyl)amino]-5-bromo-3-iodobenzenesulphonyl chloride) 1.9 g of
(S)-N-[2-[[[4-(6-aminopyrid-3-yl)1-[(4-ethylpiperid-3-yl)carbonyl]butyl]ami
no] 15 sulphonyl]-4-bromo-6-iodophenyl]propanamide are obtained in the form
of a white powder. Yield (~) = B1; m.p. (C) = 193. 2.2.
(5)-N-[2-[[[9-(6-Aminopyrid-3-yl) 1-((4-ethylpiperid-3-yl)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, a~t room
temperature) to a mixture of 1.8 g (2.76 mmol) of (S)-N-[2-[[[4-(6 25
aminopyrid-3-yl)]-1-[(4-ethyl.piperid-3-yl)carbonyl]butyl]amino]sulphonyl]-
4-bromo-6-iodophenyl]propanamide, 1.22 g (3.32 mmol) of 2-(tributylstannyl)
4 August 2004 36 pyridine) 0.052 g (0.28 mmol) of copper iodide and 0.17 g
(0.56 mmol) of triphenylarsine in 6 ml of anhydrous dimethylformamide
(DMF). The reaction mixture i.s heated at 80C for 7 hours and is then taken
up in 5 200 ml of ethyl acetate. The mixture is then washed twice with 200
m1 of aqueous 10~ ammonia solution and then with l00 ml of water and 100 ml
of saturated sodium chloride solution. The resulting solution is dried over
sodium sulphate and filtered and the 10 resulting product is concentrated
under reduced pressure: The residue thus obtained is purified by
chromatography on a column of silica gel) eluting under pressure with a
99/6 dichloromethane/methanol mixture. 0.54 g of
(S)-N-[2-[[[4-(6-aminopyrid-3-yl) 15
1-[(4-ethylpiperid-3-yl)carbonyl]butyl]amino]sulphonyl]-4-bromo-6-pyrid-2-y
lphenyl]propanamide is obtained in the form of an oil. Yield (~) = 30 2.3.
(S)-N-[2-[((9-(6-Aminopyrid-3-yl) 20
1-[(9-ethylpiperid-3-yl)carbonyl]butyl] 



amino]sulphonyl]-6-pyrid-2-ylphenyl]propanamide hydrochloride (2:1) A
mixture of 0.2 g (0.3 mmo].) of
(S)-N-[2-[[(9-(6-aminopyrid-3-yl)-1-[(9-ethylpiperid25
3-yl)carbonyl]butyl]amino]sulphonyl]-9-bromo-6-pyrid
2-ylphenyl]propanamide) 0.02 g of active 10~ palladiumon-charcoal and 0.2 g
of ammonium formate (3.0 mmo1) in   37 4 August 2004 10 ml of methanol is
refluxed for 2 h. The reaction mixture is filtered and is then taken up in
100 ml of dichloromethane, washed with 50 ml of saturated sodium hydrogen
carbonate solution and 50 ml of saturated 5 sodium chloride solution. The
resulting solution is r dried over sodium sulphate and then filtered and
the resulting product is concentrated. The residue thus obtained is taken
up in AO ml of a 0.1N solution of hydrogen chloride in isopropanol and is
then 10 concentrated and purified by chromatography on an RP18 column,
eluting with an acetonitrile/water gradient of from 5/95 to 30/70. 0.135 g
of
(S)-N-[2-[[[4-(6-aminopyrid-3-yl)-1-[(4-ethylpiperid-3-yl)carbonyl]butyl]am
ino]sulphonyl]-6-pyrid-2-ylphenyl]propanamide 15 hydrochloride (2:1) is
obtained. Yield (~) = 75; m.p. (C) = 145-1S0; 20 () _ +138; (c = 0.2;
methanol) Example 3 (compound 10):
(S)-N-[2-[[[1-((4-Ethylpiperid-3-yl)carbonyl] 20
4-piperid-3-ylbutyl]amino]sulpl~onyl]-6-thien-2-ylphenyl]propanamide
hydrochloride 3.1. Methyl (S)-a-[[(1,1-dimethylethoxy)carbonyl]
amino]-1-[(phenylmethoxy)carbonyl]piperidine4-pentanoate 25 A mixture of
2.8 g (10.0 mmol) of methyl
(S)-2-[[(1,1-dimethylethoxy)carbonyl]ami.no]-5-pyrid4-ylpent-4-ynoate and
0.28 g of active 10`i palladium   4 August 2004 38 on-charcoal in 20 ml of
ethanol is stirred for 3 hours at room temperature under 60 psi of
hydrogen. The reaction mixture is filtered and concentrated under reduced
pressure. The residue obtained is taken up in 5 20 ml of acetic acid and
stirred for 14 hours in the presence of 0.05 g of platinum oxide) under 60
psi of hydrogen. The reaction mixture. is filtered and then concentrated
under reduced pressure. The residue obtained is taken up in 10 ml of
tetrahydrofuran (THF) 10 and 5 ml of water. This solution is cooled to 0C)
followed by addition of a solution of 3.4 g (40.0 mmol) of sodium hydrogen
carbonate in 90 ml of water, and 1.63 ml (12.0 mmol) of benzyl
chloroformate are added dropwise. The mixture is allowed to warm to room 15
temperature and tine reaction is continued for 4 hours. The reaction
mixture is taken up in 20 0 m1 of ethyl acetate and is washed twice with
100 ml of 1N hydrochloric acid solution and then with 100 ml of saturated
sodium hydrogen carbonate solution and with 20 10U 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 cycl.ohexane/ethyl acetate gradient of from 95/5 to
80/20. 3.55 g of methyl (S)-cx-[[(1,1-di.methylethoxy)   39 4 August 2004 



carbonyl]amino]-1-[(phenylmethoxy)carbonyl]piperidine4-pentanoate are
obtained in the form of a viscous oil. Yield ($) =.79: mp (C) = 110. 3.2.
iS)-a-[[(1,1-Dimethylethoxy)carbonyl.]amino]5
1-[(phenylmethoxy)carbonyl]piperidine 4-pentanoic acid A mixture of 3.55 g
(8.0 mmol) of methyl
(S)-a-[[i1,1-dimethylethoxy)carbonyl]amino]-1-[(phenylmethoxy)carbonyl]pipe
ridine-4-pentanoate and 0.40 g 10 (9.6 mmol) of lithium hydroxide
monohydrate in 15 ml of methanol and 5 ml of water is stirred for 18 h at
room temperature. The methanol is evaporated off under reduced pressure and
the mixture is then cooled to 0C and acidified to pH 2 with aqueous 1N
hydrochloric acid 15 solution, and then extracted twice with 150 ml of
ethyl acetate. The resulting extract~is washed with 100 m1 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]-1-[(phenylmethoxy)carbonyl]piper:i.dine 4-pentanoic acid
are obtained in the form of a white powder, which is used without further
purification i.n the following step. Yield (~) = 86   40 4 August 2004 3.3.
Phenylmethyl (S)-4-[4-[[(1,1-dimethylethoxy)
carbonyl]amino]-5-(4-ethylpiperid-1-yl)5-oxopentyl]pi:peridine-1-carboxylat
e 1.7 g (4.4 mmol) of 0-(benzotriazol-1-yl) 5 N,N,N,N'-tetramethyluronium
hexafluorophosphate (13HTU) are added portionwise, at 0C under nitrogen, to
a solution of 1.73 g (4.0 mmol)
of'(S)-a-[[(1,1-dimethylethoxy)carbonyl]amino]-1-[(phenylmethoxy)carbonyl]p
iperidine-4-pentanoic acid, 0.66 g (4.4 mmol) of 10 4-ethylpiperidine
hydrochloride and 1.8 m1 (10.4 mmol) of N,N-diisopropylethylamine (DIFJ1)
in dichloromethane. The reaction mixture is allowed to warm slowly to room
temperature and the reaction is continued for 18 hours. The reaction
mixture is then taken up in 200 ml of 15 ethyl acetate and is washed with
100 m1 of 1N hydrochloric acid solution and then with l00 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 acet.ate/cyclohexane mixture. 2 g of phenylmethyl
(S)-4-[9-[[(1,1-dimethylethoxy)carbonyl]amino] 25
5-(4-ethylpiperid-1-yl.)-5-oxopentyl]piperi.dine1-carboxylate are obtained
in the form of a viscous oil.   4 August 2004 41 Yield (%) = 95 3.9.
Phenylmethyl (S)-4-[4-amino-5-(4-ethyl piperid-1-yl)-5-oxopentyl]piperidine
1-carboxylate hydrochloride 5 A solution of 1.59 g (3.0 mmol) of.
phenyl.methyl (S)-4-[4-[[(1,1-dimethylethoxy)carbonyl]
amino]-5-(9-ethylpiperid-1-yl)-5-oxopentyl]piperidine 



1-carboxylate in 60 ml of dichloromethane is treated for 5 min at 0C with a
stream of hydrogen chloride. 10 After 3 hours at 0C) the mixture is
concentrated under reduced pressure. The resulting product is used without
further purification in the following step. 1.35 g of phenylmethyl
(S)-9-[4-amino-5-(4-ethylpiperid-1-yl)-5oxopentyl]piperidine-1-carboxylate
hydrochloride are 15 thus obtained in the form of a viscous oil. Yield (~)
= 100 3.5. (S)-N-[2-[[[1-[(4-Ethylpiperid-3 s yl)carbonyl]-9-piperid-4
ylbutyl]amino]sulphonyl]-6-thien-2 20 ylphenyl]propanamide hydrochloride
1.27 g (3.3 mmol) of 2-[bis(1-oxopropyl)
amino]-3-thien-2-ylbenzenesulphonyl chloride are added portionwise, at 0C,
to a solution of 1.35 g (3.0 mmol) of phenyl.methyl
(S)-9-[9-amino-5-(4-ethylpiperid-1-yl) 25
5-oxopentyl]piperidine-1-carboxylate hydrochloride and 0.96 ml (6.9 mrtiol)
of triethylamine (T1;A) in 15 ml of dichloromethane. The mixture is allowed
to warm slowly   4 August 2004 42 to room temperature and the reaction is
continued for 7f3 hours. The reaction mixture is taken up in 250 ml of
ethyl acetate and is washed with,1.00 ml of 1N hydrochloric acid solution
and with 100 ml of saturated 5 sodium hydrogen carbonate solution and with
100 ml of saturated sodium chloride solution. The resulting product is
dried over sodium sulphate and is filtered and then concentrated under
reduced pressure. The residue obtained is taken up in 100 ml of 10
tetrahydrofuran tTHF) and is cooled to 0C and then treated for 5 minutes
with a stream of ammonia. The mixture is allowed to warm to room
temperature. After 9 hours, the reaction mixture is concentrated under
reduced pressure, The residue obtained is taken up in 15 250 ml of ethyl
acetate, washed.with 50 ml of 1N hydrochloric acid solution and then with
50 ml of saturated sodium hydrogen carbonate solution and with 50 ml of
saturated sodium chloride solution. The resulting product is dried over
sodium sulphate and 20 filtered and then concentrated. under reduced
pressure. The residue obtained is taken up in 1.2 m1 of acetic acid, cooled
to 0C 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 m1 of ethyl
acetate and is   4 August 2004 43 washed with 50 ml of saturated sodium
hydrogen carbonate solution and then with 50 ml of saturated sodium
chloride solution. The resulting product is dried over sodium sulphate and
filtered and is then 5 concentrated after addition of a O.1N solution of 



hydrogen chloride in 40 ml of isopropanol. The residue obtained i.s
purified by chromatography on an RP18 column, eluting with an
acetonitrile/water gradient of from 5/95 to 30/70. 0.3G g of
(S)-N-(2-([[1-[(9-ethyl 10
piperid-3-yl)carbonyl]-4-piperid-4-ylbutyl]amino]
sulphonyl]-6-thien-2-ylphenyl]propanamide hydrochloride is obtained. Yield
(~) = 22; m.p. (C) = l34-138; 20 (a] D (~) _ +112 (c = 0.2; methanol) 15
Example 9 (compound 24): (S)-N-[3-[[[4-(5-Aminopyrid-2-yl)-1--[[4-(difluoro
methylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]
3'-fluoro[1,1'-diphenyl]-2-yl]propanamide hydrochloride 9.1. Methyl
(S)-2-(((1,1-dimethylethoxy)carbonyl] 20
amino]-5-(5-nitropyrid-2-yl)pent-4-ynoate A mixture of
2-bromo-5-nitropyridine (20.0 g; 49.0 mmol)) methyl
(S)-2-[[(1,1-dimethylethoxyj carbonyl]amino]pent-4-ynoate (7.3.34 g; 58.B
mmol), copper iodide (0.965 g; 2.5 mmol)) potassium carbonate 25 (1.3.G g;
98.0 mmol) and dichlorobis(tri.phenyl. phosphine)palladium (1.7 g; 2.5
mmol) i.n 30 m1 of anhydrous dimethylformamide (DMF) is heated for 4 hours
4 August 2004 44 at 60C under argon. The reaction mixture is taken up in
t300 ml of ethyl acetate, washed with 2 x 400 ml of water) 900 ml of
saturated hydrogen carbonate and 400 ml of brine) dried over sodium
sulphate, filtered 5 and then concentrated under. reduced pressure. The
residue obtained is purified on a column of silica, eluting with a
cyclohexane/ethyl acetate gradient of from 0 to 20% ethyl acetate. 11 g of
methyl (S)-2-[((1,1-dimethylethoxy)carbonyl]amino]-5-(5-nitro 10
pyrid-2-yl)pent-9-ynoate is isolated. Yield l%) = 65 4.2. Methyl
(S)-5-amino-a-([1,1-dimethylethoxy) carbonyl]amino]pyridine-2-pentanoate A
mixture of methyl (S)-2-[[(1,1-dimethyl 15
ethoxy)carbonyl]amino]-5-(5-nitropyrid-2-yl)pent4-ynoate (10.5 g; 30.0
mmol), ammonium formate (19.0 g; 300.0 mmol) and active 10%
palladium-on-charcoal ! (1.1 g) in 100 ml of methanol is refluxed for 3
hours under argon. The reaction mixture i.s filtered and then 20
concentrated under reduced pressure. The residue obtained is taken up in
400 ml of~ ethyl acetate, washed with 100 rnl 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
(S)-5-amino-a-[[1,1-dimethylethoxy)carbonyl] 



4 August 2004 45 amino]pyridine-2-pentanoate are isolated in the form of a
viscous oil. Yield (~) = 62 4.3. (S)-5-Amino-(x-[[(1,1-dimethylethoxy) 5
carbonyl]amino]pyridine-2-pentanoic arid Lithium hydroxide monohydrate (0.9
g; 21.1 mmol) is added, at 0C, to a.mixture of methyl
(S)-5-amino-ot-[[1,1-dimethylethoxy)carbonyl]amino] 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
1.8 hours. The reaction mixture is cooled to 0C, neutralized with 1N
hydrochloric acid (22.0 m1; 22.0 mmol) and then concentrated under reduced
15 pressure. 7.0 g of (S)-5-amino-a.-[[(1,1-dimethyl
ethoxy)carbonyl]amino]pyridine-2-pentanoic acid are isolated in the form of
an amorphous powder. Yield (~) = 100 9.4. 1,1-Dimethylethyl
(S)-[4-15-aminopyrid-2-yl) 20 1-[[4-difluoromethylene)piperid-1-yl]
carbonyl]butyl]carbamate 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 cyclohexane/ethyl. acetate 25 gradient of from 50~ t:o 100 ethyl
acetate. Thus, starting with (S)-5-ami.no-cx-[[(1,1-dimethylethaxy)
carbonyl]amino]pyridine-2-pentanoic acid (3.14 g;   96 4 August 2004 8.0
mmol) and A-(difluoromethylene)piperidine hydrochloride (l.63 g; 9.6 mmol),
2.45 g of 1,1-dimethylethyl
(S)-[4-(5-aminopyrid-2-yl)1-[[4-difluoromethylene)piperid-1-yl]carbonyl]but
yl] 5 carbamate are isolated 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-(difluoromethylene)piperidine hydrochloride 10 The same procedure
as in Example 1.5. is 



used. Thus) starting with 1,1-dimethylethyl
(S)-[4-(5-am.inopyrid-2-yl)-1-[[4-(difluorornethylene)piperid-1-yl]carbonyl
]butyl]carbamate (2.4 g; 5.6 mmbl), 2.25 g of
(S)-1-[2-amino-5-(5-aminopyrid 15
2-yl)-1-oxopentyl]-9-(difluoromethylene)piperidine hydrochloride are
obtained in the. form of a hygroscopic amorphous powder) which is used
without further purification in the following step. Yield (~) = 100 20 4.6.
(S)-N-(3-[[[4-(5-aminopyrid-2-yl)
1-[[9-difluoromethylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]-3'-flu
oro[1,1'-diphenyl]-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   4 August 2004 47
gradient of from 0 to 90~ acetonitrile. Thus, starting with
(S)-1-[2-amino-5-(5-aminopyrid-2-yl)-1-oxopentyl]4-(difluoromethylene)piper
idine hydrochloride (0.65 g; 1.6 mmol) and
[2-(bis(1-oxopropyl)amino]-3'-fluoro 5 1,1'-Biphenyl]-3-yl]sulphonyl
chloride (0.69 g; 1.6 mmol)) 0.69 g of (S)-N-[3-[[[9-(5-aminopyrid-2-yl)
1-[[9-difluoromethylene)piperid-1-girl]carbonyl]
butyl]amino]sulphonyl]-3'-fluoro-[1,1'-Biphenyl] 2-yl]propanamide
hydrochloride is isolated. 10 Yield ($) = 65; m.p. (C) = 136-140; 20 fa] D
() _ +90 (c = 0.2; methanol) Example 5 (compound 6):
(S)-N-[2-[[[4-(5-Amino-2-pyrazinyl)-1-[[4-(difluoro
methylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl] 15
6-cyclopentylphenyl]propanamide hydrochloride 5.1. 5-Bromo-2-pyrazinamine
28.2 g of N-bromosuccinimide (0.158 mol) are added portionwise, at 0C) to a
solution of 2-amino pyrazine (15.0 g, 0.158 mol) i.n 900 ml. of 20
dichloromethane. After 3 hours, the reaction mixture is filtered through a
sinter funnel, washed with saturated sodium carbonate (2 x 900 ml)) water
(900 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  



4 August 2004 48 (9/1) to (1/1). 18.D g.of 5-bromo-2-pyrazinamine are
obtained in the form of a yellowish powder. Yield (~) = 66; m.p. (C) = 144
5.2. Methyl (S)-5-(5-amino-2-pyrazinyl)-2-[[(1,1 5
dimethylethoxy)carbonyl)amino]pent-4-ynoate The process is performed in the
same way as in Example 1.2.) and starting with 7.5 g (43.0 mmol) of
5-bromo-2-pyrazinamine and 11.71 g (51.6 mmol) of methyl
(S)-2-[[(1,1-dimethylethoxy)carbonyl]amino)pent 10 4-ynoate, to give) after
7 h at room temperature, 10.6 g of methyl
(S)-5-(5-amino-2-pyrazinyl)-2-[[(1,1
dimethyleLhoxy)carbonyl]amino]pent-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.]amino] pentanoate A mixture of methyl
(S)-5-(5-amino 2-pyrazinyl)-2-[[(1,1-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-oncharcoal (1.2 g) in methanol (7.00 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 2.00 ml), dried over sodium
sulphate, filtered and concentrated under reduced pressure. The   4 August
2004 49 residue obtained is purified on a column of silica eluted under
pressure with a dichloromethane/methanol mixture (96/4). 7.9 g of methyl
(S)-5-(5-amino2-pyrazinyl)-2-[[(1,1-dimethylethoxy)carbonyl]amino] 5
pentanoate are isolated in the form of a viscous oil. Yield (~) = 79 5.4.
(S}-5-(5-Amino-2-pyrazinyl)2-[[(1,1-dimethylethoxy)carbonyl]amino]pentanoic
acid 10 Lithium hydroxide (1.2 g) 28.6 mmol) is added) at 0C, to a solution
of methyl
(S)-5-(5-amino2-pyrazinyl)-2-[[(1,1-dimethylethoxy)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 continued for 18 hours. The methanol is evaporated off under
reduced pressure and the residue obtained is cooled to 0C) acidified to pH
3-4 with IN hydrochloric acid (30 ml)) extracted with ethyl acetate (2 x
200 ml)) washed with brine i50 ml)) 20 dried over sodium sulphate, filtered
and concentrated under. reduced pressure. 7.17 g of
(S)-5-(5-amino2-pyrazinyl)-2-[[(1,1-dimethylethoxy)carbonyl]amino)pentanoic
acid a.re 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.   50 4 August 2004 5.5. 1,1-Dimethylethyl (S)-[4-(5-amino
2-pyrazinyl)-1-[[4-difluoromethylene)piperid 1-yl]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-amino-2-pyrazinyl)-2-[[(1,1-dimethylethoxy)carbonyl]amino]pentanoi
c acid and~l.9 g (11.25 mmol) of 9-(difluoromethyl.ene)piperidine
hydrochloride, to give 2.61 g of 1,1.-dimethylethyl (S)-[4-(5-amino 10
2-pyrazi.nyl)-1-[[4-(difluoromethylene)piperid-1-yl)
carbonyl]butyl]carbamate in the form of an amorphous powder. Yield (~) =
82; m.p. (C) = 133 5.6. (S)-1-[2-Amino-5-(5-amino-2-pyrazinyl) 15
1-oxopentyl]-9-(difluoromethylene)piperidine hydrochloride (2:1) The
process 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-[[9-(difluoromethylene)pi.perid-1-yl]carbonyl]butylj carbamate, to give
2.45 g of
(S)-1-[2-amino-5-(5-amino2-pyrazinyl)-1-oxopentyl]-4-(difluoromethylene)pip
eridine hydrochloride (2:1) in the form of a viscous oil. 25 Yield ($) =
100 5.7. (S)-N-[2-[[[4-(5-Amino-2-pyrazinyl) 



1-[[9-(difluoromethylene)piperid-1-yl]   51 4 August 2004
carbonyl]butyl]amino]sulphonyl]-6-cyclo pentylphenyl]propanamide
hydrochloride 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(1-oxopropyl)amino]-3-cyclopentylbenzenesulphonyl chloride and 1.21 g
(3.0 mmo1) of
(S)-l-[2-amino5-(5-amino-2-pyrazinyl)-1-oxopentyl]-4-(difluoromethylene)pip
eridine hydrochloride (2:1)) 1.3 g of
(S)-N-[2-[[[4-(5-amino-2-pyrazinyl)-1-[[4-(difluoro 10 15
methylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]
6-cyclopentylphenyl.]propanamide are obtained: Yield (~) = 68; m.p. (C) =
136-140; 20 La] D () _ +103 (c = 0.2; methanol) Example 6 (compound 71):
N-[3-[[[(1S)-4-(5-Aminopyrid-2-yl)-1-[(4-methylpiperid
1-yl)carbonyl]butyl.]amino]sulphonyl] (1,1'-diphenyl] 2-yl]acetamide
hydrochloride 6.1. 2-(Diacetylamino)[1,1'-diphenyl]-3-sulphonyl chloride 20
25 A,solution of the N,N-diethylethanamine salt of
2-amino[1,1'-diphenyl]-3-sulphonic 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
dichloromethane (250.0 ml) and cooled to 0C) followed by addition of.
phosphorus pentachl.ori.de (37.40 g; 17t3.0 mmol). After 6 hours at 0C, the
reaction mixtux-e   4 August 2004 52 is concentrated under reduced
pressure. The residue obtained is taken up in ether (500 nil), 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 solid. Yield (~) = 45.0 10 6.2.
1,1-Dimethylethyl
[(S)-4-(5-aminopyrid-2-yl)1-[(9-methylpiperid-1-yl)carbonyl]butyl]
carbamate The same procedure as 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-dimethylethoxy)carbonyl]amino]pyridine-2-pentanoic
acid (7.1.0 g; 31.0 mmol) and 9-methylpiperidine (5.5 ml; 20 46.0 mmol),
1,1-dimethyl:ethyl
[(S-)-4-(5-aminopyrid2-yl)-1-[(4-methylpiperid-1-yl)carbonyl]butyl]carbamat
e are isolated. Yield (~) = f36 6.3. 1-[(2S)-2-Amino-5-(5-aminopyrid-2-yl)
25 . 1-oxopentyl]-4-methylpiperidine hydrochloride The same procedure as in
Example 1.5 is used. Thus, starting with 1,1-dimethylethyl [(S)~-9-(5-amino
4 August 2004 53
pyrid-2-yl)-1-[(4-methylpiperid-1-yl)carbonyl]butyl]carbamate (10.2 g; 26.0
mmol), 9.5 g of.
1-[(2S)-2amino-5-(5-aminopyrid-2-yl)-1-oxopentyl]-4-methylpiperidine
hydrochloride are obtained in the form of a 5 hygroscopic amorphous powder,
which is used without further purification in the following step. Yield (~)
= 100 6.9. N-[3-[[((1S)-A-(5-Aminopyrid-2-yl.)
1-[(9-methylpiperid-1-yl)carbonyl]butyl] 10
amino]sulphonyl](1,1'-Biphenyl]-2-yl] acetamide The process is performed in
the same way as in Example 1.6. Thus, starting with 2
(diacetylamino)[1,1'-Biphenyl]-3-sulphonyl chloride 15 (4.57 g; 13.0 mmol)
and 1-[(2S)-2-amino-5-(5 aminopyrid-2-yl)-1-oxopentyl]-A-methylpiperidine
hydrochloride) 5.2 g of N-[3-[[[(1S)-A-(5-aminopyrid
2-yl)-1-[(A-methylpiperid-1-yl)carbonyl]butyl]amino]
sulphonyl][1,1'-Biphenyl]-2-yl]acetamide are obtained. 20 Yield (~) = 66;
m.p. (C) = 176-1fl0; 20 (a] D () _ +lfl9 (c = 0.2; methanol) Example 7
(compound 52): N-[[[3-((1S)-9-(5-aminopyrid-2-yl)-1-([4-(difluoro
methylene)piperid-1-yl]carbonyl]but.yl]amino]sulphonyl] 25
(1,1'-Biphenyl]-2-yl.]acetamide hydrochloride The process is performed in
the same way as in Example 1.6. Thus, starting with 3.52 g (10.0 mmol)  



54 4 August 2004 of. 2-(diacetylamino)[1,1'-diphenyl]-3-sulphonyl chloride
and 4.2 g (10.5 mmol) of 1,1-dimethylethyl
(S)-[4-(5-aminopyrid-2-yl)-1-[[4-difluoromethylene)piperid-1-yl]carbonyl]bu
tyl]carbamate, 4.5 g 5 of
N-[[[3-[(1S)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoro
methylene)piperid-1-yl]carbonyl]butyl]amino]sul.phonyl]
[1,1'-Biphenyl]-2-yl]acetamide are obtained. Yield ($) = 71; m.p. (C) =
170-174; 20 [a] D j) _ +90 (c = 0.2; methanol) 10 Example 8 (compound 119):
N-[3-[[[(1S)-4-(6-aminopyrid-3-yl)-1-[(4-methylpiperid
1-yl)carbonyl]butyl]amino]sulphonyl]-5-phenylpyrid-4 yl]propanamide
hydrochloride 8.1 1,1-Dimethylethyl (3,5-dibromopyrid-9 15 yl)carbamate A
mixture of 1,1--dimethyleChyl 9-pyridinecarbamate (11.0 g; 57.0 mmol) and
N-bromosuccinimide (25.6 g; 192.0 mmol) in acetonitrile (50 ml) is heated
f.or 12 hours at S5C. The reaction 20 mixture is concentrated under reduced
pressure. The residue obtained is taken up in ether (400 ml), washed with
saturated aqueous potassium bicarbonate solution (2 x 200 ml), dried over
sodium sulphate, filtered and then concentrated under reduced pressure. The
residue 25 is chromatographed on a column of silica, eluting with an ethyl
acetate/cylohexane gradient of from 0 to 10~ ethyl acetate. 8.2 g of.
1,1-dimethylethyl (3,5   55 4 August 2004 dibromopyrid-4-yl)carbamate are
isolated in the form of a white solid. Yield ($) = 41 8.2 1,1-Dimethylethyl
(3-bromo-5-phenylpyrid-4 5 yl)carbamate A mixture of 1,1-dimethylethyl
(3,5-dibromo 9-pyridyl)carbamate (4.2 g; 12.0 mmol)) phenylboronic acid
(1.76 g; 19.4 mmol), sodium carbonate (3.1 g; 29.2 mmol) and
tetrakis(triphenylphosphine)palladium 10 (0) (0.916 g; 0.36 mmol) in
dioxane (29 ml) and water 



(12 ml) is heated at 70C under argon for 8 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 15 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 O to 5~. 2.3 g
of 1,1-dimethylethyl (3-bromo-520 phenylpyrid-4-yl.)carbamate are isolated
in the form of a white solid. Yield (~) = 55 8.3
Tributyl[(phenylmethyl)thi.o]stannane 1,8-Diazabicyclo[5.4.O.Jundec-7-ene
(DBU) is 25 added dropwise at 20C) under argon) to a solution of
benzenemethanethiol (11.72 ml; 100.0 mmol) in anhydrous DMP (20.0 ml).
After 0.5 hour at 20C, the reaction   4 August 2004 fib mixture is cooled
to 0C and tributyltin chloride is added dropwise. The mixture is allowed to
warm to room temperature and stirring is continued for 5 hours. The
reaction mixture is taken up in pentane (400 m11, 5 washed with water (3 x
300 ml) and brine (1.00 ml), washed with sodium sulphate, filtered and then
concentrated under. reduced pressure. 39.0 g of
tributyl[(phenylmethyl)thio]stannane are obtained in the form of a
colourless oil) which is used without 10 further purification in the
following step. Yield (~) = 95 . 8.9 1,1-Dimethylethyl [3-phenyl-5
[(phenylmethyl)thio]pyrid-9-yl]carbamate A mixture of 1,1-dimethylethyl
(3-bromo-5 15 phenylpyrid-9-yl.)carbamate (2.30'g; 6.6 mmol),
tributyl[(phenylmethyl)thio)stannane (2.44 ml; 7.3 mmol) and
tetrakis(triphenylphosphine)palladium (0) (0.30 g; 0.26 mmol) in anhydrous
dioxane (4.0 ml) is heated for 10 hours under argon at 90C: After 9 hours
20 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 aqueous 5~ potassium fluoride solution (50
ml) and then filtered through a sinter 25 funnel. `The filtrate is washed
witH brine (50 ml)) dried over sodium sulphate) filtered and then
concentrated without reduced pressure. The residue   4 August 2004 57
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-phenyl-5-[(phenylmethyl)thio]pyrid-4-yl]carbamate 5
are isolated in the form of a white solid. Yield ($) = 45 8.5
3-Phenyl-5-[(phenylmethyl)thio]pyrid-4-amine A solution of
1,1-dimethylethyl [3-phenyl-5 



[(phenylmethyl)thio]pyrid-9-yl]cark~amate (0.9 g; 10 2.7 mmol) in methanol
(50 ml) is treated for 5 minutes at 0C 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 15 20 concentrated under
reduced pressure. The residue obtained is taken up in ethyl acetate (150
ml), treated with saturated aqueous 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)thio]pyrid-9-amine is obtained
in the form of a viscdus.oil; which is used without further purification in
the following step. Yield (~) = 100 8.6
9-(bis(1-oxopropyl)amino]-5-phenylpyrid-3 sulphonyl chloride 25 A solution
of 3-phenyl-5-((phenyl methyl)thio]pyrid-9-amine (0.8 g; 2.79 mmol) in
propionic anhydride is heated at 150C for 6 hours. The   4 August 2004 58
reaction mixture is concentrated under reduced pressure and used without
further purification in the following step. Sulphuryl chloride (0.75 ml;
9.4 mmo1) is added dropwise, at 5C, 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
5C, the reaction mixture is concentrated under reduced pressure. The
residue obtained is taken up in ether (150 ml), washed with 1 water (50 ml)
and brine (50 ml), dried over sodium 10 sulphate, filtered and then
concentrated under reduced pressure. 1.1 g of 4-[bis(1-oxopropyl)amino]-5
phenyl.pyrid-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)-9-(6-aminopyrid-3-yl)-1-[(Amethylpiperid-1-yl)carbonyl]butyl]a
mino]sulphonyl]-5-phenylpyrid-A-yl]propanamide hydrochloride 20 A solution
of 9-(bis(1-oxopropyl)amino]-5 phenylpyrid-3-sulphonyl chloride (0.5 g;
--1.0 mmol.) in dichloromethane (3 ml) is added dropwise) at 0C) to a
mixture of
1-[(2S)-2-amino-5-(6-aminopyrid-3-yl)-1oxopentyl]-4-methylpiperidine (0.35
g; 1.1 mmol) and 



25 tr.i.ethylamine (0.45 ml; 3.3 mmol) in d:ichloromethane (3 ml). After 6
hours at 0C) the reaction mixture is taken up in ethyl acetate (100 ml),
washed with brine   59 4 August 2004 150 ml), dried over sodium sulphate,
filtered and then concentrated under reduced pressure. The residue obtained
is taken up in tetrahydrofuran (20.0 ml), cooled to 0C and then treated for
5 minutes with a 5 stream o.f ammonia gas. After 4 hours at room
temperature) the reaction mixture is concentrated under reduced pressure.
The residue is chrornatographed on a column of silica) eluting with a
dichloromethane/ methanol gradient of from 0 to 5o methanol. 0.45 g of 10
base is isolated (yield (~) = 77)) which is taken up in 2 ml of a 0.1N
solution of hydrogen chloride in isopropanol and is concentrated under
reduced pressure. The residue is purified by chromatography on a column of
RP18 silica gel, eluting with a 3/7 acetonitrilel 15 water mixture. 0.42 g
of N-(3-([[(1S)-9-(6-aminopyrid
3-yl.)-1-[(4-methylpiperid-1-yl)carboriyl]butyl]amino] 20 25
sulphonyl]-5-phenylpyrid-4-yl]propanamide hydrochloride is isolated. Yield
(~) = 65; m.p. (C) = 180-189; 20 fa] D () _ +100 (c = 0.2; methanol)
Example 9 (compound 118): [1,1'-diphenyl]-3-sulphonamide,
N-[(1S)-4-(5-amino-2pyri.dyl)-I-[[4-difluoromethylene)-1-piperidyl.]carbony
l]butyl]-2-(formylamino)-3'-methyl hydrochloride 9.1
[1,1'-diphenyl]-3-sulphonamide-2-amino-N [(1S)-4-(5-amino-2-pyridyl)-1-[[9
60 4 August 2004 difluoromethylene)-1-piperidyl]carbonyl]butyl]-3'-methyl
0.74 ml of triethylamine (5.31 nunol) is added dropwise to a stirred
solution of 0.64 g (1.77 mmol) of 5
(1S)-5-amino-cx-[[4-difluoromethylene)-1-piperidyl]
carbonyl]-2-pyridinebutanamine dihydrochlori.de in 10 ml of
dichloromethane, followed by dropwise addition, at 0C, 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
sodium chloride solution and finally dried over Na~SO~. 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 ~.2
N-[(1S)-4-(5-amino-2-pyridyl)-1-[(4 



difluoromethylene)-1-piperidyl]carbonyl]butyl]-2-(formylamino)-3'-methyl
[1,1'diphenyl]-3-sulphonamide hydrochloride 25 A solution of 0.S5 g of
N-[(1S)-9-(5-amino-2pyridyl)-1-[[4-difl.uoromethylene)-1-piperidyl]carbonyl
.]butyl]-2-(formylamino)-3'-methyl 2-N-amino   61 4 August 2004
[1,1'-diphenyl]-3-sulphonamide (1 mmol) in 3 ml of ethyl orthoformate is
heated at 125C with stirring and under argon for 7 h. The reaction medium
is then poured into a solution of 50 ml of. acetic acid and 50 ml of 5
water and heated at 100C for 1 h. After evaporation under reduced pressure)
the residue is taken up in 100 ml of ethyl acetate, washed with 50 ml of
saturated sodium chloride solution and dried over IVazS09. 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 isopropanol and evaporated
under reduced pressure. The product is then chromatograplxed on RP18 silica
in an N/100 hydrochloric acid/acetonitrile mixture of from 0 to 100$
.acetonitrile. 0.22 g 15 of the desired product is thus obtained. Yield (~)
= 37; m.p. (C) = 168; 20 [a] D () _ +108 (c = 0.2; methanol) Example 10
(compound 123): N-[2-[[[(1S,32)-9-(5-amino-2-pyridyl)-1-[[4-difluoro 20
methylene)-1-piperidyl]carbonyl]-3-butenyl.]amino]
sulphonyl]-6-(2-thienyl)phenyl]acetamide hyc9rochloride 10.1 Methyl
(2S)-2-[2,2-dimethyl-1.-oxopropoxy) amino]-5-nitro-2-pyridyl)-9-pentynoate
18.3 ml (105.2 mmol) of diisopropylethyl.amine 25 are added to a solution
of 11..95 g (52.6 mmol) of methyl
(2S)-2-[(2,2-dimethyl-1-oxopropoxy)amino]-~J pentynoate and 10 g (63.1
mrnol) of 2-chloro-5-nitro   4 August 2004 62 pyridine i.n 100 ml of
dichloromethane, followed by addition of 380 mg (2.6 mmol) of copper
bromide. The medium is degassed by bubbling argon through for 15 min. 740
mg (1.05 mmol) of tetrakis(triphenyl 5 phosphine)palladium (0) are added,
under argon, to the reaction medium which is then refluxed (temperature =
40C) for 4'h. The medium turns black. The dichloromethane is evaporated off
and the residue is then taken up in 500 ml of ethyl acetate. The organic
phase is 10 washed with sar_urated sodium chloride solution, dried over
anhydrous sodium sulphate and then evaporated to dryness. The evaporation
residue is purified on silica with a cyclohexane/ethyl acetate mixture
(85/15). 16.6 g of a brown powder are obtained. 15 Yield (~) = 90 10.2
Methyl (2S)-5-(S-amino-2-pyridyl)-2-[(2,2 



dimethyl-1-oxopropoxy)amino]-4-pentynoate A mixture of 11.6 g (33.2 mmol)
of methyl (2S)-2-[(2,2-dimethyl-1-oxopropoxy)amino]-5-nitro-2 20
pyridyl)-4-pentynoate, 6.5 g (l16:2 mmol.) of iron, 100 ml of water, 200 ml
of ethanol and 20 ml of acetic acid is refluxed for 5 h. The ethanol is
evaporated off and the medium is then filtered through Celi.te. The product
is extracted with diclnloromethane. The organic 25 phase is dried over
anhydrous magnesium sulphate and then evaporated to dryness. The
evaporation residue is   63 4 August 2004 purified on silica with a
dichloromethane/methanol mixture (97/3). 8 g of a brown oil are obtained.
Yield (~) = 80 10.3 Methyl (2S, 4Z)-5-(5-amino-2-pyridyl)-25
[(2,2-dimethyl-1-oxopropoxy)amino]-4pentenoate 4 g (12.5 mmol) of methyl
(2S,
4Z)-5-(5amino-2-pyridyl)-2-[(2,2-dimethyl-1-oxopropoxy)amino]9-pentynoate
dissolved in 100 ml of ethyl acetate are 10 placed in Parr apparatus and
hydrogenated 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 cyclohexane/ethyl acetate
mixture 15 (1/7). 1.8 g of a light brown powder are obtained. Yield (~) _
45 10.4 (2S,
4Z)-5-(5-amino-2-pyridyl)-2-[(2,2dimethyl-1-oxopropoxy)amino)-4-pentenoic
acid 260 mg of lithium hydroxide 16.16 mmol) are 20 added to a solution of
methyl (2S,
4Z)-5-(5-amino-2pyridyl)-2-[(2,2-dimethyl-1-oxopropoxy)amino)-4pentenoate
(1.8 g, i.e. 5.6 mmol) in a methanol/water mixture (45/15). The mixture is
i.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 ac9ded to the medium.
The resulting   sn 4 August 2004 medium is again evaporated to dryness. The
expected compound is,obtained quantitatively in the form of an orange gum.
10.5 6-(1Z, 4S)-5-[4-(difluoromethylene)-15 piperidyl)-4-(2,2-dimethyl-1
oxopropoxy)amino]-5-oxo-1-pentenyl-3pyridinamine 2.82 ml (16.1 mmol) of
diisopropylethylamine are added, under argon) to a solution of 1.07 g 10
(6.2 mmol) of n-difluoromethylenepiperidine in a
dichloromethane/dimethylformamide mirture (8/2). The medium is cooled to
0C. At this temperature, 2.2 g (6.2 mmol) of (2S,
9Z)-5-(5-amino-2-pyridyl)-2-[(2,2dimethyl-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 temperature with stirring overnight. The medium is evaporated
to dryness and the residue is ! taken up in ethyl acetate and washed with
saturated sodium carbonate 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.   



65 4 August 2004 10.6 N-[2-[[[(1S,32,}-9-(5-amino-2-pyridyl)-1-[[4
difluoromethylene)-1-piperidyl]carbonyl.]-3butenyl]amino]sul.phonyl]-6-(2th
ienyl)phenyl]acetamide hydrochloride 5 46 mmol (11.5 ml) of 4N hydrogen
chloride in dioxane are added to a solution of 1.95 g (4.6 mmol) of 6-(12,
4S)-5-[9-(difluoromethylene)-1-piperidyl]-4[2,2-dimethyl-1-oxopropoxy)amino
]-5-oxo-1-pentenyl-3pyridinamine in AO ml of dichloromethane. The medium is
10 left stirring overnight at room temperature. The medium is evaporated to
dryness. 351 mg (0.98 mmol) of the residue are taken up in 3 ml of
dichloromethane and 401 ul (2.99 mmol) of triethylamine are added thereto.
The medium is cooled to 0C. At this temperature, 15 350 mg (0.9S mmol) of
2-[(diacetylamino)-l,l'Biphenyl]-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 up in 5 m1 of tetrahydrofuran. Ammonia
is bubbled through the medium) cooled to 0C) 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 7.00z; acet:onitril.e.   66 4 August 2004 Yield (~) _ 20; m.p.
(C) = 170; 20 () _ +40 (c = 0.2; met=hanol) Example 11 (compound 121):
N-[3-[[[(1S,3E)-9-(5-amino-2-pyridyl)-1-((9-difluoro 5
methylene)-1-piperidylJcarbonyl]-3 butenyl. ] ami.no] sulphonyl ] ( 1 , 1 '
-diphenyl ] -2-yl-acetamide hydrochloride 12.1 Methyl
(2S)-2-((tri.phenylmethylamino]-A pentynoale 10 22 ml (88 mmol) of 9N
hydrogen chloride in dioxane are added to a solution of. 2 g (8.8 mmol) of
methyl (S)-2-[[1,1-dimethylethoxy)carboxy]aminoJpent-9 ynoate in 5 ml of
dichloromethane..The mixture is left st.irr.ing for 2 h at room
temperature. The medium is 15 evaporated to dryness and then taken up in 8
ml of dichloromethane. 1.8 ml (13.2 mmol) of triethylamine are added
thereto. The medium is cooled to 0C. At this temperature, 2.6 g (0.65 mmo1)
of trityl chloride are added thereto. The mixture is allowed to warm to
room 20 temperature with stirring overnight. The medium is washed with
water, dried over anhydrous sodium sulphate and then evaporated to dryness.
The 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 (~y = 92.   67 4 August 2004 11.2 Methyl
(2S)-5-(tributylstannyl)-2[(triphenylmethyl)amino)-4-pentenoate Argon is
bubbled through a solution of 200 mg (0.54 mmol) of methyl
(2S)-2-[(triphenylmethylamino]-45 pentynoate in 2 ml of anhydrous
tetrahydrofuran, for 10 min. 5$ tetrakis(triphenylphosphine)pa7.ladium (0)
(3 mg; 2.7 x 103 mmol) is added. When the medium is homogeneous) it is
cooled to 0C . 173 ul (0.65 mmol) of tributyltin hydride are added dropwise
at 0C, under 10 argon. The medium turns an opaque yellow. The medium is
allowed to warm to room temperature with stirring oveY 2 h. The medium is
evaporated to dryness and then purified on Florisil) eluting with pure
cyclohexane. A transparent viscous liquid is obtained. 15 11.3 Methyl
(25,4E)-5-(5-nitro-2-pyridyl)-2 [(triphenylmethyl)amino]-4-pentenoate Argon
is bubbled through a solution of 80 mg (0.13 mmol) of methyl
(2S)-5-(tributylstannyl)-2 [(triphenylrnethyl)amino]-4-pentenoate and 39.5
mg 20 (0.19 mmol) of 2-bromo-5-nitropyridine in 1 ml of anhydrous dioxane)
for 10 min. 11.4 mg (0.0125 mmol) of tetrakis(triphenylphosphine)palladium
(0) are then added. The medium is maintained at 110C 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   68 4 August 2004 reduced
pressure. The evaporation residue is purified on silica with a 98/2 and
then 95/5 cyclohexane/ethyl acetate mixture. 20 mg of a yellow oil are
obtained. Yield (~) = 31. 5 11.9 Methyl (25,9E)-5-(5-amino-2-pyridyl)-2 [ (
triphenylmethyl ) amino] -4-penterioate A mixture of 1.2 g (2..93 mmol) of
methyl (2S,4E)-5-(5-nitro-2-pyridyl)-2-[(triphenylmethyl)
amino]-4-pentenoate, 477 mg (8.5~mmo1) o~ iron, 3.6 ml 10 of water) 7.2 ml
of ethanol and 720e1 of acetic acid is maintained at 110C for 40 min. The
medium is filtered through Celite. The ethanol is evaporated off under
reduced pressure. The crude residue is extracted with a
dichloromethane/isopropanol mixture (75/25). The 15 organic phase is dried
over anhydrous sodium sulphate and then concentrated under reduced
pressure. The evaporation residue is purified on silica with a
cyclohexane/ethyl acetate mixture (6/9). 500 mg of a yellow oil are
obtained. 20 Yield (~) = 41.6. 11.5 Methyl (25,4E)-2-[(2,2-dimethyl-1-oxo
propoxylamino]-5-[5-[2,2-dimethyl-1
oxopropyl)amino]-2-pyridyl]-9-pentenoate A solution of 500 mg (1.08 mmol)
of methyl 25 (2S,4E)-5-(5-amino-2-pyridyl)-2-[(triphenylmethyl) 



amino]-4-pentenoate i.n 3.24 ml of hydrochloric acid and 2 ml of
tetrahydrofuran is refluxed at 65C for   69 4 August 2004 1 h 30 min. The
medium is allowed to cool. 1N sodium hydroxide i$ added to. the medium
until the pH is basic. 2.35 g (10.B mmol) of di-tert-butyl carbonate are
added thereto. The medium is left stirring at room 5 temperature for 24 h.
The medium is washed with diethyl ether and then re-acidified with citric
acid and the crude product is extracted with dichloromethane. The organic
phase is dried over anhydrous sodium sulphate and then evaporated to
dryness. 300 mg of a yellow oil 10 are obtained. Yield ($) = 60. 11.C,
N-(1S,3F)-1-[[4-difluoromethylene)-1piperidyl)carbonyl]-4-[5-(2,2-dimethyl-
1oxopropyl)amino)-2-pyridyl]-3-butenyl]-2,2 15 dimethylpropanamide v 300 mg
(0.73 mmol) of methyl
(2S,4E)-2-[(2,2dimethyl-1-oxopropylamino]-5-[5-[2,2-dimethyl-1oxopropyl)ami
no]-2-pyridyl]-4-pentenoate are added to a solution, cooled to 0C, of l.20
mg (0.73 mmol) of 20 4-difluoromethylenepiperidine in 8 rn1 of
di.chloromethane and 509 ul of diisopropylethylamine, followed by addition
of 257 mg (0.80 mmol) of TBTU. The medium is left stirring at 0C for 2 h 30
min. The dichloro methane is eyaporatec9 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   70 4 August 2004 under vacuum. The evaporation residue is
purified on silica with a dichloromethane/methanol mixture (99/1). 342 mg
of a yellow oil are obtained. Yield (~) _ 89.7. .. 5 11.7
N-[3-[[[(1S,3E)-4-(5-amino-2-pyridyl)-1-[[4
difluoromethylene)-1-piperidyl.]carbonyl]-3butenyl]amino]sulphonyl](1,1'-Bi
phenyl]-2-ylacetamide hydrochloride 4.6 ml (6.6 mmol) of 4N hydrogen
chloride in 10 dioxane are added to a solution of 342 mg (0.66 mmol) of
N-(1S,3E)-1-[(4-difluoromethylene)-1-I:~iperidyl)carbonyl]-4-[5-(2,2-dimeth
yl-1-oxopropyl)amino]-2pyridyl]-3-butenyl]-2,2-dimethylpropanamide in 4 ml
of dichloromethane. The medium is stirred at room 15 temperature for 2 h.
The medium is evaporated to dryness. The evaporation residue is taken up
i.n 3 ml of dichloromethane. 315 ~1 (2.31 mmol) of triethylamine are added
thereto. The medium is cooled to 0C. At this temperal.ure, 23?. mg (0.66
rnmol) of 2-(diacetylamino)20 [1,7'-Biphenyl]-3-sulphonyl chloride are
added. The medium is allowed to warm to room temperature with stirring over
2 h. The mec9ium is washed wii:h saturated sodium chloride solution. The
organic phase is dried over anhydrous sodium sulphate and then evaporated
to 25 drynes s. The residue is taken up in 4 ml of tetrahydrofuran and
cooled to 0C. Ammonia is bubbled through over 45 rnin at 0C. The mixture is
evaporated   71 4 August 2004 to dryness. The evaporation residue is
purified on silica with 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 [cxl D () _ +76 (c = 0.1;
methanol) Example 12 (compound 126): 



10 (S)-N-[3-[[(3-(5-amino-2-pyriciyl)-1-[[4
(difluoromethylene)-1-piperidyl]carbonyl]propyl]amino]
sulphonyl][1,1'-Biphenyl]-2-yl]acetamide hydrochloride 12.1 Phenylmethyl
(S)-4-iodo-2-[[(phenylmethoxy) carbonyl]amino]butanoate 15 14 g (43 mmol)
of di(acetyloxy)iodobenzene and 1.0.5 g (41 mmol) of iodine are added to a
solution of 30 g (80 mmol) of 1-phenylmethyl
(L)-(N)-[(phenylrnethoxy)carbonyl]glutamate in 800 ml of carbon
tetrachloride, under argon. The mixture is refluxed 20 under W irradiation.
After 1 h 30 min) a further 14 g f43 mmol) of di(acetyloxy)i.odobenzene and
10.5 g of iodine are added. After W 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 sulphate) concentrated under
reduced pressure and purified by   4 August 2004 72 filtration through a
column of silica gel, eluting with a 95/5 cyclohexane/ethyl acetate
mixture. 12.8 g of phenylmethyl
(S)-9-iodo-2-[((phenylmethoxy)carbonyl]amino]butanoate are obtained in the
form of an oil. 5 Yield ($) = 35. 12.2 Phenyl.methyl
(S)-5-vitro-a-[[(phenylmethoxy) carbonyl)amino]-2-pyridinebutanoate A
suspension of 6 g (92 mmol) of zinc powder and 0.9 ml (9.? mmol) of
l,2-dibromoethane in 7 ml of 10 anhydrous N,N-dimethylformamide is heated
at 60C with stirring and under argon for 95 min a 0.1.26 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 mmol) of
phenylmethyl 15 (S)-9-iodo-2-[[(phenylmethoxy)carbonyl]amino]butanoate in 1
ml of anhydrous N,N-dimethylformamide is then added. After 30 min at room
temperature, 0.2Q g ! (0.31 mmol) of tris(dibenzylideneacetone)dipalladium
(0), 0.38 g (1.29 mmol) of tri.-ortho-tolylphosphine, 20 3.78 g (18.5 mmol)
of 2-bromo-5-nitropyridine and 1 ml of anhydrous N,N-dimethylformamide are
added at room temperature and the mixture is stirred for 3 h at room
temperature. The reaction medium is taken up in 200 ml of ethyl acetate and
5 g of active charcoal and then 25 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 l00 ml of water, dried   4 August 2004 73 over
sodium sulphate and concentrated under reduced pressure. The residue is
purified by filtration on a column of silica gel.) eluting with a
cyclohexane/ethyl acetate gradient of from O to 20~ ethyl acetate. 5.16 g 5
of phenylmethyl
(S)-5-ni:tro-a-[[(phenylmethoxy)carbonyl]amino]-2-pyridinebutarioate are
thus obtained in the form of a yellow foam. Yield (~) = 79. 12.3
(S)-cx,5-diamino-2-pyridinebutanoic acid 10 A mixture of 5.16 g (11.5 mmol)
of phenyl methyl
(S)-5-nitro-a-[[(phenylmethoxy)carbonyl]amino]2-pyridi.nebutanoate) 2 g of
active charcoal and 0.77 g of active palladium-on-charcoal in 100 ml of
methanol and 100 ml of water is stirred 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 aqueou s
phases are combined and concentrated under. reduced 



pressure. 2.05 g of (S)-a,5-diamino-2-pyridinebutanoic 20 acid are thus
obtained in the form of a white solid. Yield ($) = 92; m.p. (C) > 260. 12.9
(S)-a,5-bis[((1,1-dimethylethoxy)carbonyl] amino]-2-pyridinebutanoic acid
1.05 ml (9.19 mmol) of aqueous 35~ sodium 25 hydroxide solution and 2 g
(9.17 mmol) of bis(1,1di.methylethyl) dicarbonate are added to a solution
of 0.85 g (4.36 mmol) of. (S)-a,5-diamino-2-pyridine   4 August 2004
butanoic acid in 50 ml of water and 50 ml of 1,1dimethylethanol. The
solution is stirred for 2 h at room temperature and a further 2 g (9.17
mmol) of bis(1,1-dimethylethyl) di.carbonate and 1 ml of aqueous S 35~
sodium hydroxide solution are added. After stirring for 15 h at room
temperature) the reaction medium is diluted with 100 ml of aqueous 1N
sodium hydroxide solution and 50 ml of saturated sodium chloride solution
and then washed with 2 x 300 ml of ether. The 10 aqueous phase is acidified
with citric acid to pH = A-5 and then extracted with a 75/25
dichloromethane/ isopropanol mixture (2 x 100 ml). The organic phases a.re
combined and concentrated under reduced pressure. The residue is taken up
in 100 ml of toluene and 15 concentrated again under reduced pressure. 1.1B
g of (S)-cx,5-bis[((1,1-dimethylethoxy)carbonyl]amino)-2 pyridinebutanoic
acid are obtained in the form of a viscous oil. Yield ($) = 69 20 12.5
1,1-dimethylethyl (S)-1-[[9-(difluoro
methylene)-1-piperidyl]carbonyl]-3-[5-[[(1,1dimethylethoxy)carbonyl)amino)2
-pyridyl)propyl)carbamate 1.16 g (3.6 mmo1) of 0-(1-benzotriazolyl) 25
N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) are added) under
argon and with stirring at 0C, to a mixture of 1.18 g (3 :ncnol) of
(S)-cx,5-bi.s(((1,1   ~ 5 4 August 2004
dimethylethoxy)carbonyl]amino]-2-pyridinebutanoic acid, 1.15 ml (6.6 mmol)
of N,N-diisopropylethylamine and 0.56 g (3.3 mmol) o
4-difluoromethylene-1-piperidine hydrochloride in 30 ml of dichloromethane.
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 50 ml of.
saturated sodium hydrogen carbonate solution and again with 2 x 50 ml of
water. 



10 The organic phase is dried over 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-(dif.luoro 15
methylene)-1-piperidyl]carbonyl]-3-(5-([(1,1-dimethyl
ethoxy)carbonyl]amino]2-pyridyl]propyl]carbamate are obtained in the form
of a viscous oil. Yield (~) = 100 12.6
(S)-5-amino-oc-[[4-(difluoromethylene)-1 20
piperidyl]carbonyl]-2-pyridinepropanamine hydrochloride A solution of 1.62
g (3.1f3 mmol) o.f 1, 1 dimethylethyl (S)-1-([4-(difluoromethylene)-1
piperidyl]carbonyl]-3-[5-[[(1,1~-dimethylethoxy) 25
carbonyl.]amino]2-pyridyl]propyl]carbamate in 50 ml of dichloromethane is
treated for 5 min at 0C with a stream of hydrogen chloride. The soi.ution
is allowed to   4 August 2004 76 warm to room temperature and stirring is
continued for 3 h. The white precipitate obtained is then filtered off and
rinsed with l0 ml of dichl.oromethane. 1 g of highly hygroscopic
(S)-5-amino-a-[[4-(difluoro 5
methylene)-1-piperidyl]carbonyl]-2-pyridinepropanamine hydrochloride (2:1)
is thus obtained) and is used without further purification in the following
step. Yield ($) = 88; m.p. (C) = 70 12.7
(S)-N-[3-[[[3-(5-amino-2-pyridyl)-1-[[410
(difluoromethylene)-1-piperidyl]carbonyl]
propyl]amino]sulphonyl][1,1'-Biphenyl],2yl]acetamide hydrochloride 0.8 ml
(5.7 mmol) of triethylamine is added to a solution of 0.7 g (1.83 nunol) of
(S)-5-amino-a15 [[4-(difluoromethylene)-1-piperidyl]carbonyl]-2
pyridinepropanamine hydrochloride (2:1) in 20 ml of dichloromethane, and
the resulting solution is cooled i to 0C with stirring. 0.58 g (1.6A nunol)
of 2-(diacetylamino)-[1,1'-Biphenyl]-3-sulphonyl chloride 20 is then added
portionwise. After 2 h at 0C) 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 cooled to 0C and treated   4 August 2004 77 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 column of silica gel, eluting
under pressure with a 99/1 dichloromethane/methanol mixture. After 



concentration under reduced pressure, the residue is then taken up in 1.8
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
hydrochloric acid gradient of from 5/95 to 100/0 over 60 min. After
lyophilization) 0.61 g of (S)-N-[3-[([3-(5-amino-2-pyridyl)-1-[[4-(difluoro
15 methylene)-1-piperidyl]carbonyl]propyl]amino]
sulphonyl][1,I'-Biphenyl]-2-yl]acetamide hydrochloride is obtained in the
form of a white powder. s Yield ($) = 60; m.p. (C) = 184-186; 20 [a] D () _
+118 (c = 0.23; methanol) 20 Key to the tables which follow: in the "salt"
column, "HC1" corresponds to a hydrochloride and the ratio in parentheses
is the (acid: base) ratio, 20 in the "[a] D ~ column) c = 0.2; methanol
except 25 for compounds 9 and 11 (c = 0.4; methanol).   4 August 2004 H N a
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2004 104 The compounds of the invention undezwent pharmacological studies
which demonstrated their antithrombotic and anticoagulant properties, and
their value as therapeutically active substances. 5 1. Determination of the
inhibition constants (Ki with respect to thrombin (in vitro) 25 ~cl of a
solution of test compound (7 concentrations are studied)) 50 ul of a
solution of chromogenic substrate (2 concentrations are studied; 10 S2238
ChromogenixTM) dissolved in Tris buffer at pH 7.5 (50 mM Tris, 100 mM NaCl
and 0.1~ BSA) and finally 25 ul of a 0.24 U/ml thrombin solution are placed
in each well of a 96-well microplate. The release of 4-nitroaniline is
monitored at 405 nm using a plate 15 reader. The Ki 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 250 g are treated with the test compound or
with its vehicle orally. The animals are then anaesthetized with NembutalT"
(60 mg/kg; 0.1 ml/kg), blood is collected over 3.8~ trisodium citrate (1
vol/9 vol of blood) from 25 the retro-orbital sinus and the plasma is
prepared by centrifugation at 3 000 x g for 15 minut=s at room temperature.
200 ul of plasma are then incubated at   4 August 2004 l05 37C 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 animals treated with the compound, compared with the control animals
treated with its vehicle. The antithrombotic activity is expressed as an
ADSO, the dose which reduces the weight of the fresh 25 thrombus by 50~
dependent. This dose is between 0.1 and 50 mg/kg.   4 August 2004 10b 4.
Membrane permeability in vitro The compounds of the inventior_ are
evaluated in a model of membrane permeability on a Caco-2 cell line
obtained from a human adenocarcinoma: This cell 5 line constitutes a model
of choice for studying the absorption of xenobiotics (P. Artusson)
Therapeutics Drug Carrier System (1991), 8(4)) pp 305-330]. The passage of
the compounds of the invention is expressed as a function of the amount of
product 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 provided 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. A11 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.   4
August 2D04 107 CLAIMS 1. Compounds of formula [I]: O 80113H R3~ RZ / (I) \
X ~B A 5 in which: X represents either a group =CR4- or a nitrogen atom, W
represents a -(CHZ)~-, -(CHz)3-, -CH2-C=C-(triple bond) or -CHZ-CH=CH-
(double bond in cis or traps configuration) group, 10 RZ represents  either
a piperidyl group which is optionally substituted: - with one or two groups
chosen from hydroxyl) (C1-C4)alkyl, hydro.~cy(Cl=C9)alkyl, (CI-C4) 15
alkoxy(C1-C4)alkyl, (CI-C9)alkoxy) (C1-C4)alkylthio) monofluoromethyl,
difluoromethyl, trifluoromethyl and (C3-Cb)cycloalkyl groups) - with a
group =CYZ [Y and Z being chosen, independently of each other, from
hydrogen atoms, 20 halogen atoms and (C1-C4)alkyl groups (optionally
substituted with 1 to 3 halogen atoms)], - with a group:  



4 August 2004 108 CH2 (CNz)r (r = 1 to 3) or - with a
spiro((C3-C6)cycloalkane) group,  or a 1,2,3,6-tetrahydropyridyl group
optionally 5 substituted with a (Cl-C4)alkyl group (this .(C1-C4)alkyl
group being optionally substituted with 1 to 3 halogen atoms) or a
(C~-C6)cycloalkyl group,  or a hexahydro-1H-azepinyl group optionally
substituted in position 4 with a trifluoromethyl or 10 difluoromethylene
group,  or a heptahydroazocin-1-yl group,  or an. octahydro-1H-azonin-1-yl
group, ( rE'a ) ~ b  or a group ~~ (CHz)p (a-b being a group -CONR'-) m = 1
to 2, p = 1 to 2 and 15 R' is a hydrogen atom or a (C1-CQ)alkyl group), R12
or a group --~ "13 in which either RlZ is a (C1-CQ)alkyl group, a
carboxy(C1-CQ)alkyl group or a (Cl-C9)alkoxycarbonyl(Cl-C9)alkyl group and
20 R13 is a (C1-C9)alkoxy or (C1-Cq)alkyl group,   4 August 2004 109 or Rlz
is a (C1-C9)alkyl or -CH~CF3 group and R13 is a group `-- ( CH2 ) (Q being
a carbon or nitrogen atom and r = 1 to 3))  or a piperazinyl group
optionally substituted 5 with a (C1-CQ)alkyl group or a
(C1-Cq)alkylsulphonyl group,  or a morpholinyl group) R9 represents 



either a halogen atom, 10  or a hydrogen atom, R3 represents  either a
(C1-CS)alkyl group,  or a group -COR1, in which R1 is either a hydrogen
atom or a group (C1-Cq)alkyl, -(CHZ)nOCH3, 15 -CHZO(CzH90)"CH3) -(CHz)"CF3
or -(CHz)nOH (n = 1 to 4)) i  or a group -SOzRS,  or a group -CONHRS,  or a
group -SOZN(RS)z) in which RS is a (Cl-C9)alkyl group, 20 A represents
either a phenyl group optionally substituted with 1 to 3 substituents
chosen from - a halogen atom and groups (C1-C9)alkyl, (C1-CQ)alkoxy)
trifluoromethyl, 25 trifluoromethoxy, -CH~ORIO, -CHzOCORIo, -CH~OCONR1oR11,
-COORlo, -CONR1~R=1, nitro) -NR1oR11. -NHCORlo and   4 August 2004 110
-NH(CH2)~ORlo) in which Rlo and R11 are) independently of each other) a
hydrogen atom or a (Ci-C4)alkyl group and q is between 0 and 6)  or a
heterocycle chosen from pyridyl, thienyl, 5 furyl, pyrimidinyl and
thiazolyl groups, the said groups possibly being substituted like the
phenyl group above, i  or a (CS-C&)cycloalkyl group, and B represents 10
either a pyridyl group optionally substituted with 1 or 2 substituents
chosen from a (C1-CQ)alkyl group, a hydro:cyl group and a (C1-C4)alkoxy
group,  or an aminopyrazinyl group,  or an aminopyridazinyl group) 15  or a
pyrimidinyl group optionally substituted with an amino group,  or a
piperidyl group,  or an aminopyridyl group optionally substituted on the
pyridine with a (C1-C9)alkyl or (C1-CQ)alkoxy 



20 group or a halogen atom, the amino group possibly also being substituted
with a (C1-C4)alkyl group,  or an aminophenyl,group,. the amino group
possibly being substituted with a (C1-CQ)alkyl group and the phenyl group
possibly being substituted with a 25 iC~-CQ)alkyl group or a halogen atom,
in the form of racemates or pure enantiomers or mixtures of enantiomers, or
alternatively in the form   4 August 2004 111 of acids or free bases or
addition salts with pharmaceutically acceptable acids. 2. Compounds
according to Claim 1, characterized in that: 5 X, W, Rd, A and H are as
defined in Claim 1, R2 represents  either a piperidyl group which is
optionally substituted: - with one or two groups chosen from hydroxyl, 10
(C1-C4)alkyl, hydroxy(C;-C9)alkyl, (C1-C4) alkoxy(Cl-CQ)alkyl,
(Cl-CQ)alkoxy, (Cl-Cq)alkylthio) monofluoromethyl) difluoromethyl,
trifluoromethyl and (C3-Cs)cycloalkyl groups, - with a group =CYZ (Y and Z
being chosen, 15 independently of each other, from hydrogen atoms, halogen
atoms and (C1-CQ)alkyl groups (optionally substituted with 1 to 3 halogen
atoms)],  or a 1,2,3,6-tetrahydropyridyl group optionally substituted with
a (C1-CQ)alkyl group (this (C1-CQ)alkyl 20 group being optionally
substituted with 1 to 3 halogen atoms) or a (C3-C6)cycloalkyl group,  or a
hexahydro-1H-azepinyl group optionally substituted in position 4 with a
trifluoromethyl or difluoromethylene group, 92  or a group 25 in which   



4 August 2004 112 Rl~ is a (C1-C4)alkyl group, a carboxy(Cl-Cq)alkyl group
or a (C~-C4)alkoxycarbonyl(Cl-C9)alkyl group and Ri, is a (Cl-CQ)alkoxy or
(Cl-C4)alkyl group,  or a piperazinyl group optionally substituted 5 with a
(C1-C9)alkyl group or a (CI-CQ)alkylsulphonyl group,  or a morpholinyl
group, R3 represents  either a (C1-CS)alkyl group, 10  or a group -COR1, in
which R1 represents either a hydrogen atom or a group (C1-CQ)alkyl,
-(CHz)nOCH3) -CH~O(CzH90)nCH3, -(CH~)nCF3 or -(CHZ)nOH (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 in that: x) R, and H are as defined in Claim
1, 20 W represents a -(CHZ)3- or -CHZ-CH=CH- (double bond in cis or trans
configuration) group, R2 represents  either a piperidyl group which is
optionally substituted: 25 - with one or two groups chosen from hydroxyl,
(CI-C9)alkyl, hydroxylCl-CQ)alkyl) (C1-CQ)alkoxy(Cl-C9)alkyl,
(Cl-CQ)alkoxy) (Cl-Cq)alkylthio,   4 August 2004 113 monofluoromethyl,
difluoromethyl and trifluoromethyl groups, - with a group =CYZ [Y and Z
being chosen, independently of each other) from hydrogen atoms, 5 halogen
atoms and (C1-C4)alkyl groups (optionally substituted with 1 to 3 halogen
atoms)]) 



or a 1,2,3,6-tetrahydropyridyl group optionally i substituted with a
(C1-C4)alkyl group (this (C1-C9)alkyl group being optionally substituted
with 1 to 3 halogen IO atoms),  or a hexahydro-1H-azepinyl group)  or a
piperazinyl group optionally substituted with a (C1-C9)alkylsulphonyl
group,  or a morpholinyl group, 15 R3 represents a group -COR1, in which R1
is a group (C1-C4 ) alkyl, - (CHZ) nOCH3 or - (CHZ ) "CF3 (n = 1 to 4 ) , A
represents  either a phenyl group optionally substituted with 1 to 3
substituents chosen from 20 - a halogen atom and - (C1-CQ ) alkyl and
(C1-Cq ) alkoxy groups )  or a heterocycle chosen from pyridyl and thienyl
groups,  or a (C~-C~)cycloalkyl group, 25 in the form of racemates or pure
enantiomers or mixtures of enantiomers, or alternatively in the form   4
August 2004 114 of acids or free bases or addition salts with
pharmaceutically acceptable acids. 4. Compounds according to any one of
Claims l to 3) characterized in that they are chosen 5 from. -
N-[2-[[[(1S)-4-(5-amino-3-methylpyrid-2-yl)1-([4-(difluoromethylene)piperid
-1-yl]carbonyl]butyl]amino]sulphonyl]-6-thien-2-ylphenyl]propanamide, -
N-[2-[[(t1S)-4-(6-amino-4-ethylpyrid-3-yl) 10
1-[[4-(difluoromethylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]-6-cyc
lopentylphenyl]acetamide, -
N-[3-[([(1S)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoromethylene)piperid-1-yl]ca
rbony2]butyl]amino]sulphonyl]3'-fluoro[1,1'-diphenyl]-2-yl]propanamide) 15
-
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoromethylene)piperid-1-yl]ca
rbonyl]butyl]amino]sulphonyl]3'-fluoro[1,1'-diphenyl]-2-yl]acetamide, -
N-[2-[[[(1S)-4-(5-aminopyrid-2-yl)-1-[(4-ethylpiperid-1-yl)carbonyl]butyl]a
mino]sulphonyl]-6-thien20 2-ylphenyl]propanamide, -
N-[2-[[[t1S)-4-(6-aminopyrid-3-yl)-1-piperid-1-ylcarbonyl)butyl]amino]sulph
onyl)-6-cyclopentylphenyl]propanamide, -
N-[2-[[I(1S)-4-(5-aminopyrid-2-yl)-1-([4-(difluoro25
methylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]6-cyclopentylphenyl]p
ropanamide,   4 August 2004 115 



-
N-[3-(([(1S)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoromethylene)piperid-1-yl]ca
rbonyl]butyl]amino]sulphonyl][1,1'-Biphenyl]-2-yl]acetamide) -
N-(2-[[[(1S)-4-(6-aminopyrid-3-yl)-1-[[4-(difluoro 5
methylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]6-thien-2-ylphenyl]ac
etamide, -
N-[2-[[[(1S)-4-(6-amino-4-methylpyrid-3-yl)1-[[4-(difluoromethylene)piperid
-1-yl]carbonyl]butyl] amino]sulphonyl]-6-thien-2-ylphenyl]propanamide, 10 -
N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)
1-([4-(difluoromethylene)piperid-1-yl]carbonyl]butyl]amino]sulphonyl]-6-cyc
lopentylphenyl]acetamide, -
N-[2-[([(1S)-4-(aminopyrid-3-yl)-1-[[4-(trifluoromethyl)-1,2,3,6-tetrahydro
pyrid-1-yl]carbonyl]butyl] 15
amino]sulphonyl]-6-thien-2-ylphenyl]propanamide, -
N-(2-([[(1S)-9-(6-aminopyrid-3-yl)-1-[[4-(difluoromethylene)piperid-1-yI]ca
rbonyl]butyl]amino]sulphonyl]6-cyclopentylphenyl]propanamide, -
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoro 20
methylene)piperid-1-yi]carbonyl]butyl]amino]
sulphonyl][1,1'-Biphenyl]-2-yl]propanamide, -
N-(2-[[[(IS)-4-t6-amino-4-methylpyrid-3-yl)1-[[4-difluoromethylene)piperid-
1-yl]carbonyl]butyl]amino]sulphonyl]-6-cyclopentylphenyl]propanamide, 25 -
N-[3-[[[(1S)-4-(6-aminopyrid-3-yl)-1-[[4-(difluoromethylene)piperid-1-yl]ca
rbonyl]butyl]amino]sulphonyl]3'-fluoro[1,1'-Biphenyl]-2-yl]propanamide,   4
August 2004 116 -
N-[2-[[[(1S)-4-(5-aminopyrid-2-y1)-1-[(4-methylpiperid-1-yl)carbonyl]butyl]
amino]sulphonyl)-6-thien-2ylphenyl]acetamide, -
N-[2-([((1S)-4-(6-aminopyrid-3-yl)-1-[(4-ethyl 5
piperid-1-yl)carbonyl]butyl]amino)sulphonyl]-6-thien-2
ylphenyl]propanamide) - N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)-1-[(4-methyl
piperid-1-yl)carbonyl]butyl}amino]sulphonyl]-6 cyclopentylphenyl]acetamide,
10 - N-[3-[([(1S)-4-i5-aminopyrid-2-yl)-1-[(4-methyl
piperid-1-yl)carbonyl]butyl]amino]sulphonyl]-3'methyl[1,1'-Biphenyl]-2-yl]a
cetamide) -
N-[3-(([(1S)-4-(6-amino-4-methoxypyrid-3-yl1-([4-(difluoromethylene)piperid
-1-yl]carbonyl] 15 butyl]amino]sulphonyl][1,1'-Biphenyl]-2-yl]propanamide,
-
N-[3-(([(1S)-4-(5-aminopyrid-2-yl)-1-[(4-methylpiperid-1-yl)carbonyl]butyl]
amino]sulphonyl]-3'methyl[1,1'-diphenyl]=2-yl]propanamide, -
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-((4-methyl 20
piperid-1-yl)carbonyl]butyl]amino]sulphonyl]-3'
fluoro[1,1'-Biphenyl]-2-yl]acetamide, -
N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-((4-methylpiperid-1-yl)carbonyl]butyl]
amino]sulphonyl]-3'methoxy[1,1'-Biphenyl]-2-yl]propanamide, 25 -
N-[(1S)-4-(5-amino-2-pyridyl)-1-[[4-(difluoro
methylene)-1-piperidyl]carbonyl]butyl]-2-(formylamino)
3'-methyl[1,1'-Biphenyl]-3-sulphonamide)   4 August 2004 117 -
N-[3-[([(1S,3Z)-4-(5-amino-2-pyridyl)1-[(4-(difluoromethylene)-1-piperidyl]
carbonyl]3-butenyl]amino]sulphonyl][1,1'-diphenyl]-2-yl]acetamide, 5 -
N-[3-[([(1S,3Z)-4-(5-amino-2-pyridyl)-1-[(4-methyl
1-piperidyl)carbonyl]-3-butenyl]amino]sulphonyl]
[1,1'-Biphenyl]-2-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 according to any one of
Claims 1 to 4, characterized in that the preferred configuration of the
central amino acid portion I D$iV.rl R15 is [S]. 6. Process for preparing
the compounds of formula [I] according to Claim 1, in which X represents a
group =CRq-, in which R9 is as defined in Claim 1, 20 this process being
characterized in that a compound of formula [V] P y'J w Pli-~J~C01!~ (V]
4 August 2004 118 in which P1 is a protecting group for an amine function,
B and W are as defined in Claim 1 and P is either a protecting group or a
hydrogen atom, is reacted, in a step (i), with a'compound of formula (VI] 5
in which Rz is as defined in Claim 1, to give a compound of formula [IV] r
C ~7 w P1HN~COR~ t xv1 which is then treated with hydrogen chloride in a
step 10 (ii), to give a compound of formula [III] BP W gs~COR= , x HCl
txii3 which) in a step (iii), is condensed with a compound of formula [II] 



p ~ R4. R10C"'N SO3C1 CORl IzII 15 in which R1, R9 and A are as defined in
Claim 1) followed, in a step (iv), by a hydrogenolysis when it   4 August
2004 1l9 is desired to obtain a compound of formula [I] in which RQ is a
hydrogen atom. 7. Process for preparing compounds of formula [I] according
to Claim 1, in which X represents 5 a group =CR9-, in which Rq is as
defined in Claim 1, this process being characterized in that a compound of
formula (III] as obtained in step (ii) of the process according to Claim 6
and in which P represents a hydrogen atom $P W x~N~CORZ , X YC1 10 (III is
reacted, in a step (i)) with a compound of formula (IIa] v RiCO`~ R CO
SOsCl 1 [I I a] in which R9 and R1 areas defined in Claim 1) to give a 15
compound of formula (Ia] ~ SOzNH Rs "MN w`e i [Ia1 which is coupled with a
compound of formula [VII]   4 August 2004 120 A~n(Rs)3 (vII ] in which A is
as defined in Claim 1 and RS is a 



(C1-C9]alkyl group) followed, in a step (iii), by a hydrogenolysis) when it
is desired to obtain the 5 compound of formula [I] in which R4 is a
hydrogen atom. 8. Process for preparing compounds of formula (I] according
to Claim 1) in which X represents a nitrogen atom) this process being
characterized in that it comprises a step of coupling a compound of 10
formula [III], as defined in Claim 6 or in Claim 7, with a compound of
formula [XV] A '` N RICO CORt S02C1 (XV] 9. Compounds of formula [III], BP
W g~~COc't~ , x HCl (III] 15 in which B and Rz are as defined in Claim 1
and P is either a protecting group for the amine function or a hydrogen
atom, which are useful as interr~~ediates in the synthesis of the compounds
of formula [I] according to Claim 1.   4 August 2004 121 10. Compounds of
formula [XV], A ~N R~CO~N I / [XVj I CORD SOZCI in which A and R, are as
defined in Claim 1, which are useful as intermediates in the synthesis of
the compounds of formula [I] according to Claim 1. 11. Medicinal product)
characterized in that it contains at least one compound according to any
one of Claims 1 to 5. 12. Pharmaceutical composition) 5 characterized in
that it contains at least one compound according to any one of Claims 1 to
5, as well as at least one pharmaceutically acceptable excipient.
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