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N- (HETEROCYCLYL) BENZENE- OR -PYRIDINESULPHONAMIDES AS

ANTITHROMBOTIC AND ANTICOAGULANT AGENTS

The present invention relates to
- (heterocyclyl)benzene- or -pyridinesulphonamide
de;ivatives, to their preparation and to their
therapeutic application.
The compounds of the present invention

correspond to formula [I]:

(@]
SO,NH
R2
REN ~ (1)
| W,
X B
A

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

e either a piperidyl group which is optionally
substituted:
- with one or two groups chosen from hydroxyl,
(C1-Cslalkyl, hydroxy(Ci:-Cs)alkyl, (Ci1-C4)-
alkoxy (Ci1-C4)alkyl, (C;-C4)alkoxy, (C;-Cg)alkylthio,

monofluoromethyl, difluoromethyl, trifluoromethyl and

(C3-Cg)cycloalkyl group,

IO
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20 (Cl-C4)al kyl, hydroxy(Cl-C4)al kyl, (Cl-C4) al koxy (Cl-C4) alkyl ,
(Cl-C4) al koxy, (Cl-C4) alkylthio, nonofl uoronethyl, difluoronethyl,
trifluoronethyl and (C3-C6)cycloal kyl group, 2 wth a group =CYZ [Y and
Z being chosen, independently of each other, from hydrogen atons, hal ogen
gt ons and (Cl-C4)al kyl groups (optionally substituted with 1 to 3 hal ogen
atoms)], 5 - with a group: CH2 (CMZ)r ,(r = 1to 3) or - with a ’
spi ro[ (C3-C6) cycl oal kane] group, or a 1,2, 3,6-tetrahydropyridyl group
optionally 10 substituted with a (Cl-C4)al kyl group (this (Cl-C4)al kyl
group being_ Lpnal bsii b ut ed _ Wist .0 3 en atons) or a
(CS-CB)cycIog?%§? gr%ﬁg§ﬂ o?yg nggﬁgd?ogf&@gzgg?%% ‘group optionally
substi t ut edi h@epesabhenydo thch bEhbkUokeRRt Aylkir8henld tdids uor onet hyl ene
group, or a heptahydroazocin-1-yl group, or an oCtahydro-IH azonin-1-yl
gr oug, Orh&l g enpa t &) anfia( 0, bel)rg ke 19/@uRipLCRPriomBAW t0 2, p = 1 to

an ’

substituted with 1 to 3 halogen atoms)],

CH,
_j/mp

- with a spiro[(C3-C¢)cycloalkane] group,

5 - with a group:

(r = 1 to 3) or

e or a 1,2,3,6-tetrahydropyridyl group optionally
10 substitutéd with a (C;-Cg)alkyl group (this (C1—C4)alky1
group being optionally substituted with 1 to 3 halogen
~atoms) or a (C3-Cg¢)cycloalkyl group, |
® or a hexahydro-lH-azepinyl group optionally
substituted iniposition 4 with a trifluoromethyl or
15 difluoromethylene group,
® or a heptahydroazocin-1-yl group,
¢ or an octahydro-1H-azonin-1-yl group,
u?g)@"~?

® or a group _yN__

(CH,),

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

| 20 R’ is a hydrogen atom or a (C;-C4lalkyl group),

e

® or a group —N_

Rig

in which



20 R is a hydrogen atomor a (Cl-C4)al kyl group), R12 or a group -N R13
iih which r 3 either R12 is a (Cl1-C4)al kyl group, a carboxy(Cl-C4)al kyl _
group or a (Cl-C4) al koxycarbonyl (Cl-C4) alkyl group and R13 is a (Cl-C4)
al koxy or (Cl1-C4) alkyl group, or R12 is a (Cl-C4)al kyl or -CH2CF3 group
and R13is a -.. 4 group 5 (CHs) r (Q being a carbon or nitrogen atom and
r =1to 3), or a piperazinyl group optionally substituted wth a
(C1-4)al kyl group or a (Cl-C4)al kyl sui’phonyl group, 10 or a norpholinyl
group, R4 represents either a hal ogen atom or a hydrogen atom R3
represents 15 either. a (CL-C5)al kyl _group, or a group -CORL, .in which Rl
i s either &ithedr fgerdSattoniorCal ﬁ}%\ﬁb Q%ﬂum)aa‘FﬁngE‘iY?ﬁ‘&-ﬁ)ﬁ%@ ,

- G20 (CZHgg%JSJ§% é-( gﬁ%l)Qfﬁgxgéafbégig%cpgﬁ)QQkillg&%u%)ahd
Ris is a (C1-Cy)alkoxy or (Ci-Cs)alkyl group,
or Ri; is a (Ci-Cs)alkyl or -CH,CF; group and Riz is a

group Q/j

\— (cg,),

5
' (0 being a carbon or nitrbgeh atom and r = 1 to 3),

e or a piperazinyl group optionally substituted‘
with a (C;-C4)alkyl group or a (C1-C4)alkylsulphonyl
group,

10 e or a morpholinyl group,
R; represents
e either a halogen atom,
e or a hydrogen atom,
R; represents
15 e either a {(C;-Cs)alkyl group,

e or a group -COR;, in which R; is either a
hydrogen atom or a group (Ci-C4)alkyl, - (CH;)nOCHj,
-CH,0 (C3H40) ,CH3, - (CH3),CF3; or —-(CHz),0H (n =1 to 4),

e or a group -SO2Rs,

20 e or a group -CONHRs,

e or a group -SO;N(Rs);, in which Rs is a
(C1-C4)alkyl group,
A represents
e either a phenyl group optionally substituted
25 with 1 to 3 substituents chosen from

- a halogen atom and



or a group -SO2R5, 20 or a group -CONHR5, or a group -SO02N (R5) 2, in
which R5 is a (Cl1-C4) alkyl group, A represents either a phenyl group
optionally substituted 25 with 1 to 3 substituents chosen from- a hal ogen
atomand 4 groups (Cl-C4) alkyl , (Ci1-C4) al koxy, tri f luoronethyl ,

ter i f ' uor omet hoxy, -CH20R10, - CH20COR1G, -CH20CONR1OR11, - COOR10 ,

- CONRLORL1, nitro, -NR1ORL1, -NHCORI O gnd -NH (CH2) 90R10, in whi ch Rl O and
R11 are, independently of 5 each other, a hydrogen atomor a (Cl-C4)al kyl
group and g is between 0 and 6, or a heterocycle chosen from pyridyl,

t hi I, fu il dh d thH.a : |
possi bl y bel r SUBE i Chi el VA 1 e phatat *Grdoper 16 SpB0REngI Ol o cn)

cycl oal kyl gfoHPuoRBRletBokEPr €88IGS, ., ELEREHCARPY T LY 08HRKRP ROPL i Onal |y
substi tuted vvithol ore ZOsgbsti tuménltos chgg(gn f{r)%m a Cl-C40aI1£'yI 15 group,

a hydroxyl groum;@ndconiGirC4) alikesy gNRWR,,, OINACOR BeRYT azi nyl group,
or an am nopyridazinyl group, or a pyrimdinyl group optionally
substitut ed-NH(CH;) OR1p, in which R;p and R;; are, independently of
5 each other, a hydrogen atom or a (C;-C4)alkyl group and
g is between 0 and 6,

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

10 above, |

e Or a (C5-Cg)CYCloalkyl group, and
B fepresents

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

15 group, a hydroxyl group and a (C;-Cy)alkoxy group,

e or an aminopyrazinyl group,

e or an aminopyridazinyl group,

® or a pyrimidinyl group optionally substituted
with an amino group,

20 e or a piperidyl group,

e or an aminopyridyl group optionally substituted
on the pyridine with a (C;-Cs)alkyl or (C;-C4)alkoxy
group or a halogen atom, the amino group possibly also
being substituted with a (C;-C4)alkyl group,

25 e or an aminophenyl group, the amino group

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



with an am no group, 20 or a piperidyl group, or an am nopyridyl group
optironally substituted on the pyridine with a (Cl-C4)al kyl or

(C1-c4)al koxy group or a hal ogen atom the anmino group possibly also

being substituted with a (Cl-C4)al kyl group, 25 or an am nophenyl group,
tshe amino group possibly being substituted with a (Cl-C4)al kyl group and 5
the phenyl group possibly being substituited with a (Cl-C4)alkyl group or a
hal ogen atom In the context of the invention, the terns bel ow have the
following neanings: 5 - a (Cl-C4)al kyl group is a linear or branched,

sat ur at ed hyﬂéogﬁeﬁgm based 5%@5%@9%@ NGl nmtﬂabtte(a gié%ﬁxa%r bon atorms, -

a (Cx-Cy)cycloal kyl "group is a cyclic hy rocarbo ase I'n contai ni ng

fromx to y(cardori1aamMyrobd o d Gieha kom group is an oxygen radical
substituted wth a (Cl-C4)al kyl group defined above, - a halogen atomis a

chlorine, brom ne, iodhneher cohketi BE ahemink@nthencorhextk eefst he
i nvention, the halogen 15 atons are preferably chlorine, fluorine and

brom ne. Depkodi hgventhbhefnaluwengf mehaiggeup W the conpounds of fornula
(1) in accordance with the invention nmay be represented by formulae (11),
(12), 5 - a (Ci-Cylalkyl group is a linear or branched,
saturated hydrocarbon-based chain containing from 1 to
.4 carbon atoms,
- a (CX—Cy)éycloalkyl.group is a cyclic hydrocarbon-
based chain containing from x to y carbon atoms,
10 - a (C;-Cy)alkoxy group is an oxygen radical substituted
with a (Ci-Cs)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 (I;), (I,),

(Is) and (I4) below:

0 0
50 SO_NH
R,HN i R, BN ’ R,
4 /’l R, /'l
X X
A X B A YN
(1) (1) B
0 -
$0,NH N SO,NH X
RHEN 2 2
=~ l R3HN Z '
AN X | S UX A
B
{I1,) (1,)

20



(13) and (14) below. 0 R2 Ra so,xH __ ~, so,Nx R3FIN/ I R TAX X (Il)
¢l12) B 0.0 *90,N11 so NHR2 f RBR3: RR XA AXB (13 (la) 20V 6
The conpounds that are preferred according to the invention are the
conpounds of formula [I] in which: X, W R4, A and B are as defined above,
5 R2 represents either a piperidyl group which is optionally substituted:
- Wth one or two groups chosen from hydroxyl, (Cl-C4)al kyl,

hydr oxy(Cl1- C4) al kyl, (Cl-C4) 10 al koxy (Cl1-C4) al kyl, (Cil-C4) al koxy,
(Cl-c4) al kylthio,

The compounds that are preferred according to
the invention are the compounds of formula [I] in |
which:

X, W, R, A and B ére as defined above,
5 R, represents

¢ either a piperidyl group which is optionally
SUbstitﬁted: |
- with one or two groups chosen from hydroxyl,
(C1-C4)alkyl, hydroxy (Ci-C4)alkyl, (C;-C4)-

10 alkoxy(Ci-Cs)alkyl, (Ci-Cg)alkoxy, (Ci1-C4)alkylthio,
monofluoromethyl, difluoromethyl, trifluoromethyl and
(C3-Cg) cycloalkyl groups,

- with a group QCYZ [Y and Z being chosen,
independently of each other, from hydrogen atoﬁs,

15 halogeﬁ atoms and (C;-Cylalkyl groups (optionally
substituted with 1 to 3 halogen atoms)],

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

20 atoms) or a (C3-Cg¢)cycloalkyl group,

e or a hexahydro-1H-azepinyl group optionally
substituted in position 4 with a trifluoromethyl or

vdifluoromethylene group,

P

e or a group —N_

13

25 in which



monof | uor onmet hyl, difluoronmethyl, trifluoromethyl and
groups, - with a group =CYZ [Y and Z being chosen, in
ot her, from hydrogen atons, 15 hal ogen atons and (Cl-
(optlonally substituted mnth 1 to 3 hal ogen atons)],

%, 2,3,6-tetrahydropyridyl group optionally substltute
group (this (Cl-C4)al kyl group being. -optionally subs
hal ogen 20 atons) or a (C3-C6)cycloal kyl group, or a
hexahydr o- | H azepi nyl group optionally substituted in
trifluoromeghyl; oy (@t 0

whi ch 7 lenls él CS p%lkylh%%ﬁﬂ% g% g§¥%§§¥(

(Cl- C4) al kogycar b@M4)(a@koQ@c@tﬂ56nyqr@fpc§ﬁ§11E§1§ gﬁo@?
(C1-4) al kyl group, or a piperazinyl group optional

a (Cl-¢4) alkycgedkpxer oa ((Cl-EHaBhky! ebphonyl gro
group, R3 represents either a (Cl-C5)alkyl group,

(C3-C6) cycl oal kyl
dependently of each
C4) al kyl groups
or a
d wth a (Cl1- CA)aIkyI
tituted with 1 to 3

position 4 with a

?&gﬁ ﬁy%%FR13 25 |n

e ) i&l koxy or
y sub%ﬁlfuted 5 mnth

up, or a norpholinyl

® or a piperazinyl group optionally substituted

5 with a (C;-C4)alkyl group or a (C;-C4)alkylsulphonyl

group,
e or a morpholinyl group,
R; represents

e either a (C1-Cs)alkyl group,

10 ® or a group -COR;, in which R; is either a
hydrogen atom or a group (C;-C4)alkyl, - (CH,),OCHj;,
-CH,0(C;H40),CH;, - (CH3;),CF; or -(CH2),0H (n = 1 to 4).

Among the preferred compounds def

ined above,

the ones that are particularly preferred are the

15 compounds of formula [I] in which:

X, Ry and B are as defined above,

W represents a - (CH;);3;- or -CH;~-CH=CH- (double bond in

cis or trans configuration) group,
R, represents
20 e either a piperidyl group which is op

substituted:

tionally

- with one or two groups chosen from hydroxyl,

(C1-Cy)alkyl, hydroxy(C;-Cs)alkyl, (Ci1-Cy4)-
alkoxy (C;-C4)alkyl, (Ci;-Cy)alkoxy, (C1-Ci)alk
25 monofluoromethyl, difluoromethyl and triflu

groups,

yvlthio,

oromethyl



10 or a group -CORL, in which RL is either a hydrogen atomor a group
(C1=4) al kyl - (CH2) nOCCH3 , -CH20 (C2H40O nCH3, - (CH2) nCF3 or -

(CH2) nOH (n =1 to 4) . Anmong the preferred conpounds defined above, the
ones that are particularly preferred are the 15 conpounds of formula [I] in
whiich: X, R4 and B are as defined above, Wrepresents a -(CH2)3- or

- CH2- CH=CH (doubl e bond in cis or trgns configuration) group, R2 ’
represents 20 either a piperidyl group which is optionally substituted: -
with one or two groups chosen from hydroxyl, (Cl-C4) al kyl, hydroxy

(Cl-c4) alkyl £§1%C6}OupaL59éy({§1ﬁgé)§ %}mg(%o pal koxy.

(C1l-C4)al kyl t nonof | uor onet r omet and trifluoronethyl

groups, 8 Y‘h&%péngéﬁt@y—g:iYZeIaXhaB@hgrbe!EE‘ngH9§l§Bgehng%B§h@dent|y of each
ot her, from hydrogen atons hal ogen atons and™ (Cl-C4) al kyl groups

(opti onal | YhaSobshi hubed whah (&, 1@) %1&@410@%@50%31&@1051511% a
1,2,3,6-tetrahydropyridyl group optlonally substituted mnth a (C1-C4)al kyl

group (thiss@idt Cdypabd8ywitgrbupobdi hglepehoaabhyg)gybstituted with 1 to 3
hal ogen atons), or a hexahydro-| H azepi nyl group,

5 e or a 1,2,3,6-tetrahydropyridyl group optionally
substituted with a (Ci-C¢)alkyl group (this (Cl-C;)alkyl
group being optionally substituted with 1 to 3 halogen
atoms) , | |

e or a hexahydro-1H-azepinyl group,
10 e or a piperazinyl group optionally substituted
with a (C;-Cq)alkylsulphonyl group,
e or a morpholinyl group,
R; represents a group -COR;, in which R; is a group
(C;-Cy)alkyl, -(CH3),0CH; or —-(CH3),CF: (n = 1 to 4),
15 A represents
e either a phenyl group optionally substituted
with 1 to 3 substituents chosen from
- a halogen atom and
- (CJ—C4)alkyl_and (C1-C4)alkoxy groups,
20 e or a heterocycle chosen from pyridyl and thienyl
groups,
® or a (Cs-Cg)cycloalkyl group.
The preferred configuration of the central

amino acid portion of the compounds in accordance with

25 the present invention:



10 or a piperazinyl group optionally substituted wth a

(Cl- C4) al kyl sul phonyl group, or a norpholinyl group, R3 represents a group
-CORL, in which RLis a group (Cl-C4)alkyl, -(CH2)nOCH3 or -(CH2)nCF3 (n =
T to4), 15 Arepresents either a phenyl group optionally substituted
with 1 to 3 substituents chosen from- a hal ogen atomand - (Cl-C4) alkyl
and (Cl1-C4) al koxy groups, 20 or a hetierocycle chosen from pyridyl - and
thienyl groups, or a (C5-Cg)cycloal kyl group. The preferred configuration
of the central amno acid portion of the corrpounds in accordance with 25
the present invention: 9 0 O2NH R2 is [S] The conpounds of fornmula [I] in
accordance wth the invention |st the formof racemates 5 or
pure enantioners or m xtures offa hey may al so exist in the
formof acids or free bases or | addi t| on: sal ts2 wi th pharmaceutically
acceptable acids, for exanple in the fom of hydrochloride or

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
hydréchloride 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]-

| butyllamino]sulphonyl]-6-thien-2-ylphenyl]propanamide,
- N-[2-[[[(1S)-4-(6-amino-4-ethylpyrid-3-yl)-

20 1-[[4-(difluoromethylene)piperid-1-yl]carbonyl]lbutyl]-
amino] sulphonyl]-6-cyclopentylphenyl]acetamide,

- N-[3-[[[(1S)-4-(5-aminopyrid-2-y1)-
1-[[4-(difluoromethylene)piperid-1l-yl]lcarbonyl]lbutyl]-
amino]lsulphonyl]-3’-fluoro{l,1’~-diphenyl]-2-y1l]-

25 propanamide,



met hanesul phonate. 10 Mention may be made in particular of the follow ng
¢onpounds, in the formof racemates or pure enantioners or m xtures of
enantioners, or alternatively in the formof acids or free bases, of
hydr ochl ori de or of any other pharmaceutically 15 acceptable salt, which
fform a part of the invention: -
N-[2-[[[(1S)-4-(5—anino-3-nethy|pyrid-% oY!) -

1-[[4-(difluoronethyl'ene)piperid-I-yl]carbonyl]-
but yl ] am no] sul phonyl ] - 6-t hi en- 2-yl phenyl ] pr opanam de,
N-[2-[[[(1S) (n thyl )
1-[[4- (d|f|udﬁoﬁgtﬁgleggﬁp?p2§lQ*%th%ggbbgny?]butyl]
ani no] sul phonykk- ngf%@iasméyhpmemébb@g@&@@deyl Jearbonyl]butyl] -
N[3-[[[(1S)-4-(5-am nopyrid-2-yl)-
1-[[4- (di f| saieepshybRORYR] P8r Ldikoyblaanboay bheat i F2-y1] -
am no] sul phonyl ]-3"-fluoro[ 1, 1" -di phenyl ]-2-yl]- 25 propanam de, 10
N[3-[[[ (1Spedtdhraeal nopyrid-2-yl)
1-[[4- (difluoronet hyl ene)pi perid-1-yl]carbonyl]butyl]-
am no] subphony+[23T{{KUBr0f 13- adipbepylip-2-yll)- acetam de, 5 -
N-[2-T[[(1S)-4-(5-am nopyrid-2-yl)- 1-[(4-ethylpiperid-1-
yI)carbonyl}bbt@f?éhvh@fﬁarbﬁohyl] 6 t hi en- 2- yIphenyI]propananide, -
N[2-T[[(1S)-4-(6- anlnopyrld 3-y ? gerld 1l-y

vl)carbonyl]biutyl] amlno]su phonyl]- 6 thlen 2-

ylphenyl]propanamide,
- N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)-1-piperid-1-yl-

10 carbonyl)butyllamino]sulphonyl]-6-cyclopentylphenyl]-
propanamide,

- N-[2-[[[(18)-4-(5-aminopyrid-2-yl)-
-[[4-(difluoromethylene)piperid-l1-yl]lcarbonyl]lbutyl]-
amino] sulphonyl]-6-cyclopentylphenyl]propanamide,

15 - N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-
1-[[4-(difluoromethylene)piperid-l-yllcarbonyl]butyl]-
amino]sulphonyl]} {1l,1’'-diphenyll-2-yl]lacetamide,

- N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)-
1-[[4- (difluoromethylene)piperid-

20 1—yl]carbonyl]butyl]amino]sulphonyl]—6-thienf2-y1-
phenyl]acetamide,

- N-[2-[[[(1S)-4-(6-amino-4-methylpyrid-3-y1)-
1-[[4-(difluoromethylene)piperid-1-yl]lcarbonyl]lbutyl]-
amino] sulphonyl]-6-thien-2-ylphenyl]propanamide,

25 - N-[2-[[[(1l8)-4-(6-aminopyrid-3-yl)-
1-[{[4-(difluoromethylene)piperid-1-yl]lcarbonyllibutyl]-

amino]sulphonyl]-6-cyclopentylphenyl]acetamide,



10 carbonyl) butyl]am no] sul phonyl ] -6-cycl opentyl phenyl ] - propanam de, -
N[2-T[[(1S)-4-(5-am nopyrid-2-yl)-

1-[[ 4- (difluoronethyl ene) pi peri d-1-yl]carbonyl]butyl]-

am no] sul phonyl ] - 6- cycl opent yl phenyl ] pr opanam de, 15 -
N-[3-[[[(1S)-4-(5-am nopyrid-2-yl)-

1-[[4- (difluoronet hyl ene) pi perid-1-yl]garbonyl]butyl]-

am no] sul phonyl ][ 1, 1' -di phenyl]-2-yl]acetam de, -

N[2-T[[(1S)-4-(6- anlnopyrld 3- yI) 1-[[4- (difluoronethyl ene)pi perid 20
1- yI]carbonyI bubyl ] Lgul t Ri 2-yl - phenyl]acetan de, -
N-T2-[[[(1 i ?% amq‘%@?l %e(gy ﬁ’égg o ?’rb

1- [[4-(dlflyOHJﬂref(Byh@mﬁb@bQ@%th; ¥/, ]zC@r %Q@)élt]r%'}'léﬁdr]opyrld 1-yl]-

am no] sul phonyl ] - 6-t hi en- 2-yl phenyl ] pr opanani de,

N-[2-T[[ (1S adbbhyanmbaepyn bfidoykhiphonyl]-6-thien-2-y1-
1-[[4-(difluoronet hyl ene) pi perid-1-yl]carbonyl]butyl]-
anlno]sulphphghylﬁpcypbnpmlﬁglphenyl]acetanlde 11

N[2-[[[(21S)-4-(am nopyrid-3-yl)

1- [[4-(t5|f+uﬁfbﬁeﬁhyklsl 2- 366amenoahyddeﬁyyﬂd -l -yl]-

car bonyl ] but anlng%sul hon ]-6-thien-2-yl- phenyl| propanam de, 5 -
N-[2-[[[(1S}= h fela h@gypmgtayyeye piperid-1- yl]carbonyl]butyl]—

1-[[4- (difluoronethyl ene)piperid-|-yl]carbonyl]buty

anlno]sulphﬁﬂy?Tlﬁu QEPBbghr9r6ﬁ€ﬁ9PFEFMbBH5ﬁV éPrOPanamlde,
N-[3-TT1(18) f? ??}nggyrl_(s gm;nopyrld 2-yl)-

1-[[4-(difluoromethylene)piperid-1l-yl]lcarbonyllbutyl]-

10 amino]sulphonyl]l[1,1’-diphenyl]-2-yl]lpropanamide,

- N-[2-[[[(1S)-4-(6-amino-4-methylpyrid-3-y1l)-
1-[[4-difluoromethylene)piperid-1-yl]carbonyl]butyl]-
amino] sﬁlphonyl ]-6-cyclopentylphenyl]propanamide,

- N-[3-[[[(1S)-4~(6-aminopyrid-3-yl)-

15 1-[[4-(difluocromethylene)piperid-1-yl]carbonyl]butyl]-
amino] sulphonyl]-3‘-fluoro[1l,1’'-diphenyl]-2-y1]-
propanamide,

- N—[2—[[[(1S)—4—(5-aminopyrid-2-yl)—
1—[(4-methy1piperid—1—yl)cafbonyl]butyl]amino]—

20 sulphonyl]-6—thien—2—ylphenyl]ace£amide, |
- N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)-

-[(4-ethylpiperid-1-yl)carbonyllbutyl]amino]-
sulphonyl]—6—thien-2—ylphenyi]propanamide,
- N-[2-[[[(1S)~-4-(6-aminopyrid-3-yl)-
25 1-[(4-methylpiperid-1-yl)carbonyl]lbutyl]amino]-

sulphonyl]-6-cyclopentylphenyl]acetamide,



-yl ]carbonyi]butyl] 10

i-[[4-(difluoromethylene)piperid-

am no] sul phonyl ][ 1, 1' - di phenyl ] - 2-y1] pr opanam de, -

N[2-T[[(1S)-4-(6-am no-4-net hyl pyrid-3-yl)-

t-[[4-difl uoronet hyl ene)pi perid-| - yI]carbonyI]butyI]

am no] sul phonyl ] - 6-cycl opentyl phenyl ] propanam de, -

N-[3-[[[(1S)-4-(6-am nopyrid- 3- yI) 15 12

1-[[ 4- (difluoronet hyl ene) pi peri d-1-yl]carbonyl]butyl]-

anm no] sul phonyl ]-3'-fluoro[1, 1" -di phenyl]-2-yl]- propanam de, -

N-[2-[[[(19)-4 n ri,d-

1-[(4-nethy|p|pé ﬁni 9$¥cgr ony#}gupyffanlngf 20

sul phonyl ] - age -

N2 LLL(1S ? b e@gﬁ?%%g€§?¥£h & ?@”Eg§bony1]butyl]am1no]

1-[(4-ethyl gi Pﬁﬁbﬁyij¥§)Cﬁé@H?Ykibwb¥Hhﬁﬂbﬂ9hj -2-yl]lacetamide,

sul phonyl ] - 6-t'hi en- 2-yl phenyl'] pr opanam de

N—[2-[[[(1S§ K= (6= ap popyrid(8=4¥mind54-methoxypyrid-3-yl-

1-[ (4- met hyl pi peri d-1-yl)carbonyl ] butyl]am no] -

sul phony§] - 6- cy¢t openl ybpbeayhj aeatapigderid2l-yl]carbonyll] -

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

1-[ (4- met hybptpetadiheysktahbonyl [butyFfapheolyd] -2-yl]propanamide,

sul phonyl ] -3"'-nethyl [ 1, 1' - di phenyl ] - 2- yI]acetanlde -

N-[3-[[[(1S)-M¥=(8- éh{hbsn ﬁeﬂﬁoﬁvpy@pmrsdyﬁ 51

1-[[4-(difl uoronet hyl ene) pi perid- | {I]carbo { .

but yl ] am no}sb%mﬁ%ﬂ@lﬂersﬁpi&eﬂ Farbonyp Bhaméﬂrﬁ@é,no]-—

N-[3-[[1 %é fh pyr Co-vl . g

1-[ (4- e hy ‘b’r PPYL A= |)IB%F]B}5?1¥1L]Buf9F]°BﬁPH6]]- yllpropanamide,
10 N- [(1S)-4-(5-aminopyrid-2-y1l)-

1-[(4-methylpiperid-1-yl)carbonyl]butyl]lamino]-
sulphonyl]-3’'-fluoro[l,1’-diphenyl]-2-yl]acetamide,
- N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-
1-[(4-methylpiperid-1l-yl)carbonyl]butyl]amino]-

15 sulphonyl]-3'-methoxy(1l,1’'-diphenyl]-2-yl]propanamide,
- N-[(1S)-4-(5-amino-2-pyridyl)-1-[[4- (difluoro-
methylene)-1-piperidyl]carbonyllbutyl]-2-(formylamino) -
3’-methyl[1,1’-diphenyl]-3-sulphonamide,

- N-[3-[[[(18,3Z2)-4-(5-amino-2-pyridyl) -

20 1-[[4-(difluoromethylene)-1-piperidyl]lcarbonyl]-
3-butenyl]amino}sulphonyl] [1,1’'-diphenyl]-2-y1]-
acetamide,

- N-[3-[[[(1S,32)-4-(5-amino-2-pyridyl)-1-[(4-methyl-
l-piperidyl)carbonyl]-3-butenyllaminc]sulphonyl]-

25 [1,1’'-diphenyll-2-yl]lacetamide.



sulphonyl] 3'-methyl[1, 1" -di phenyl]-2-yl]propanam de, 10 -
N-[S-[[[(1S)-4-(5-am nopyrid-2-yl)-

1- [ (4- met hyl pi perid-1-yl)carbonyl]butyl]am noj-

sul phonyl ]-3'-fluoro[ 1, 1' - Bi phenyl ] -2-yl]acet am de,

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

1- [ (4- et hyl pi peri d-1-yl)carbonyl ] buty}]am no]- 15

sul phonyl ] -3' - net hoxy[ 1, 1' - di phenyl ] - 2-yl ] pr opanani de,

N-[(1S)-4-(5-am no-2-pyridyl)-I-[[4-(difluoro-

et hyl ene) - 1- pi per | dyh] gapbony! Jbuinb] 1 2vCher BY! 2 B9k a

3'-nmethyl[1,1 -di phenyl]-3-sul phonam de, -

N[3-[[[ (1mST cfnd D- o8O ; PYhsENEYe£2D2ed in that it contains at

1-[[4- (di f | uor onet hyl ene) - I - pi peri dyl ] car bonyl] -

3- but enyl ] areawf soth@hosyibdlidd 1of df pheay] 2) yhk- dagehadi €Bove.

N-[3-[[[(1S,32)-4-(5-am no-2-pyridyl)-1-[(4-nethyl-

1- pi peri dyl ) car bonyl 1A 3stivf ey | daanthe] sty ehobyh] is281so a

[1, 1" -di phenyl ]-2-yl]acetam de. 13 A subject of the invention is al so a

medi ci ndl Ploalgrceehbratt erhpesi thom hathatacbatakad at theasttone conpound

of fornmula (1) as defined above. A subject of the invention is also a 5

pharnaceut|QQﬂt%hM®o%¢tl%ﬁﬁtc%@?a@@@@¢?@@ ¢h fhmmuile (Edbneains at | east one

conpound of fornula as defined above, as well as at |east one

phar maceut & ined a%]%%‘b?ab?% ‘é‘?&:} prent W%ﬁtr@?@rﬁhééﬂl@@estéh@ﬁéll in

order to
acceptable excipient.

With reference to Scheme 1, in order to
10 obtain thé compounds of formula [I] in accordance with
the present invention in which X represents a group
=CRy4-, a compound of formula {[V] in which P; is a
protecting group for an amine function, in partiéular 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 R; is as defined above. A compound of formula
[IV] is thus obtained, which is treated with hydrogen
20 chloride in a step (ii) to give a compound of formuia

[ITI].



10 obtain the conpounds of formula [I] in accordance with the present
knvention in which X represents a group =CR4-, a conpound of forrmula [V]
in which P1L is a protecting group for an amne function, in particular a
tert - but oxycarbonyl (Boc) group, B and Ware as defined 15 above and P is
either a protecting group such as phenyl net hoxycarbonyl or a hydrogen
atom is reacted, in a step (i), mﬁthlg conpound of formula [VI], in
which R2 is as defined above. A conmpound of forrmula [1V] is thus obtained,
which is treated with hydrogen 20 chloride in a step (ii) to give a
compound of formula [I11] 14 Schegg,l BP,/BP * R~ H P1 CO2H P1HNCOR

(V] [M]1 [IV] BP ABP WW (li HCl1 gas PiHNCCR: * 2N COR, X HC1L [1V]

t

[111] 8P
, W P
| H,}\ +  pu  —Hb i
P, o1 : ., con,
; g {vi] {Iv)
BP
W 5P
s W
p,x-m)\coxg * uel gas —&8 N)\
BN “COR, , x HCL
(vl (111)

5 COR, ,x HC1 + R,OC—N —_——— Womy +HCL
50,C1
cl:onl o A Re

[I11} . [z1] [l

Fn

BE
4 ‘ /ﬂ\_ oﬁﬁ\i)L“&.
HI\A (114) R

W\B chl
A H
[1b]
for [I] in which R, = -H)

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

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



! BP OS4 1 QzNH HIN COR2 , x HCL + RIOC-N (iii) RL ( WEB, HCL S02CL A Re
| 111 A] V) SZNHR2 HK | Wi~ , HCI A H[Ib] or [I] in which

co;"[I1I] [
R _ -H In
presence of
R4 "and A ar
conpound of
group - NHR3
according t
skilled in

[I] 1n whic

then carriedegdhiblled of! 8RghhYk LReMiLery ¢ORROUE Hndul BY A -

a step (iii), the compound of formula [II11] is coupled,

in the

triethylamne, 5 with a conpound of forrmula [Il] in which R1,
e as defined above, to give, after treatnent with ammonia, a
formula [I]. The nndificathsn of the group -NHCORI into a

as defined above in. 15 relfation to forrmula [I) is carried out
0. the techniques of organic chem stry that are known to those

. ques rgan . nown 1o th
FBgsBibn ¥BCRALMAS 89758 cta(}g?%téig'r?%lta LM, ngcgu#g]e[ P

Is a hydrogen atom a hy ysi s of

skilled in the art.
When it is desired to obtain a compound of

formula [I] in which R; is a hydrogen atom, a

~ hydrogenolysis of compound [I] is then carried out in a

10

15

20

25

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
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, O-(l-benzotriazolyl)-N,N,N’,N’-
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
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
isopropancl, or with hydrogen bromide in acetic acid,

- 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.



According to one preferred enbodi nent of the process for preparing the
conmpounds of formula (1) of 10 the present invention, - the step (i)

nmenti oned above may be carried out in the presence of

N, N-di i sopropyl et hyl ami ne (DI EA) in dichloronmethane or in

di et hyl f ormam de by addi ng, under nitrogen,

O (1-benzotriazolyl)-N, N N ,N 15 tetrgnpethyl uroni um hexafl uorophosphate
(HBTU), - step (ii) may be carried out in dichloronmethane in the presence
of hydrogen chloride gas, - step (iii) may be carried out first in 20

di chl or onet hane and tfl\ic%torﬂi'i?{ﬁ_%% OHAN AN et Ry e '@egséinrg he product

obt ai ned i n tetrahydrofuran and then passing a ream of "anmoni a

t hrough, folalc@vs@@anh>é Wheal meR Judde AL k%&ﬂr&ﬂegg@'ﬁm&ﬂ&

. : f
i sopropanol, or with hydrogen brom de in acetic ac 25 - step (?v) may be

carried out fbymuaki Ng1Yp int i iGeMO Wb s il ydddp idt@g-0- 1N sol ution
of hydrogen chloride and in isopropanol. 16 According to one variant of

t he processailsoagtepdarde ini it doielaprces eritcH Heeidnieor, . tWierconpounds of
formula [1], in which X represents a group =CR4-, are also prepared in
accordante wetfkerSokento2Schiee 2 ,r efhersen conpousclze may2 bd hesepaonpounds may
be prepared by reacting, in a step (i), the conmpound of formula
by reacting, in a step (i), the compound of formula
[ITI] as obtained in step (ii) of the process of the
invention described above (Scheme 1) [with P = a
hydrogen atom] with a compound of formula [IIa], in
10 which Ry is a halogen atom and R; is as defined above. A
compound of formula [Ia] is thus obtained, which is
coupled with a compound of formula [VII] in which A is
as defined above and Rs is a (C;-Cy4)alkyl group, to give
a compound of formula [I]. When it is desired to obtain
15 a compound of formula [I] in which R; is a hydrogen
atom,.a hydrogenolysis of compound [I] is then carried
out in a step (iii) to give a compound of formula [Ib].
According to one preferred embodiment of this
variant of the process for preparing the compounds of
20 formula [I] of the present invention, in which X
represents a group =CRy-,
- 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,



[[111] as obtained in step (ii) of the process of the invention described
above (Schene 1) [with P = a hydrogen aton] with a conpound of formula
[I1a], in 10 which R4 is a halogen atomand Rl is as defined above. A
conpound of forrmula [la] is thus obtained, which is coupled with a
conpound of formula [VII] in which Ais as defined above and R5 is a
(Cl-CA)al kyl group, to give a conpoung,of formula [I). Wen it is desired
to obtain 15 a conpound of fornmula [I] in which R4 is a hydrogen atom a
hydr ogenol ysis of conpound [I] is then carried out in a step (iii) to give
a conpound of formula [I1b]. Accordigg,tp.0ne preferred embodi ment of this
variant of the process for preparing the conpounds of 20 formula [I] of

the present invention, in which X represents a_group =CR4-§ - step (i)
ment i oned above may be Rarried od (Rst in di¢hl oros® el N the
presence of triethylamne, and th y next EVV g roduct 25
obtained in @ueire cm@nnnnt@b\ Sched¥, 2 /B . Nw—~g0o ~-NW'~ 1 .4
W'B X (HJ ) OORD + ;cO 03k zsofelll] with Py al (1la]

[1TI] with P = -K {ITa] [Ia]

o]
9]
Q_NH . O,NH
R(i\xf][f:L \ryNNR (ii) R(n\nn .\{i\%
I R

W\B + §-Sn (Rg) 5 W\B
) A R,
[Ia) (vi1) {1]
0 O,NH
/ﬂ\ i R /u\ ’ &
g/ EN . Ry W
W*B (iid) _ W\B
A R : A H

4

) [1b)

for {IJ in which R, = -H)

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

ammonium formate in methanol,



R4

’ @0 @N (ii) RX\ \?-R3 02N WEB + A-Sn (R6) --"" | W' 1/ A Ra
(laj Bvil] (1] ONHP2 0' PrARa HN~ | \ WB (iii) | W AR- A/ H (I]
(3b] (or (1] in which R4 _-H) - step.(ii) nay be carried out in a mxture

of copper iodide and triphenyl arsi ne (Ph3As) in 5 anhydrous _

di rret hyl f or mam de (DMF) and by adding bisdi benzyli deneacet onepal | adi um (0)

[Pd(dba) 2], - step (iii) may be carrigegd out in the presence of active

pal | adi um on-charcoal (Pd-c), and ammonium formate in methanol, 18 step

(iv) may be carried out by taking up the conpound of forrmula [I] ina 0.1 N

sol ution of hydrogen_cgtgpl@gvanﬂaynbésegggggaobutng nggggn@@ of formula
enme

[V] of the present 5 invention, as represented in Sc 1, "are prepared
accordi ng tﬁhémbﬁmpﬁuﬁda@ﬁ ﬂprmula [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 compounds of formula [V], namely:

- ﬁhe compound of formula [Ve], which is usefﬁl as

10 an intermediate in the preparation of compounds of
formula (I) in which W = CH,-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 = -CH,-CH=CH- (the double

. bond being in trans configuration),

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

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

- the compound of formula [Vi], which is useful as

an intermediate in the preparation of compounds of

25 formula (I) in which W = -(CH;);-



Schemes 3 and 4 illustrate the preparation of various types of conpounds
of formula [V], nanely: - the conpound of formula [Ve], which is useful as
10 an internediate in the preparation of compounds of forrmula (I) in which
W= CH2- CH=CH (the double bond being in cis configuration), the conpound
of formula [Vg], which is useful as an internediate in the preparation of
conpounds of 15 fornula (I) in which = -CH2-CH=CH (the doubl e bond
being in trans configuration), the conpdund of forrmula [Vh], which s
useful as an internmediate in the preparation of conpounds of formula (I)
in which W= -(CH)3-, 20 - the conpoypd.of formula [Vc], which is useful
as an internediate in the preparation of compounds of forrmula (1) in

whi ch W= CH2- C=C-, tge conmpound of fornula [Vi], which is useful as an

internediate int reparation of conpounds of 25 fgggulajxl) in which W
= -(CH2)2-. 19 Schgne 3 B8 Hi PB Fi (iv) H PINHC 1INH COzMe
i (iv) \
B
"P,NH” TCOH
‘ P.NH Co,Me
Vel [va]
T(iii)
BZ
. Y
X (i)
’ + B,_/ —_—
P,NH CO,CE, P,NH CO,CH,
[Va] [Vb] [Ve)
(v) 1. Bu,SnH (i1)
2. B,X [Vp]
BP
H BF
H
P,NH CO,H
P,NH® TCO,CH,
Vh
[VE] [vh]
(vi)
H B
PNH™ “CO,H

(vg]



y) 1. Bu3SnH

[Ve ] (vd] $1 + x PINH C02Cb3 PINH CORCH3 Iva] [Wb] [Ve) (
[Vh] " (vi) B PINH

¢ii) 2. B,X (Vb)) BP H 4 BP PINH C02H P1NH C02CH3 (Vf)
|

CO2H (Vg] 20 Schenme 4 OH PI JCOPh piNHCOa Ph [VIII [MII] 1. Zn P
(ii) 2. BIX[Vb] Bl P1 CO2H P1INH CO‘Ph [Vi]
| 20
Scheme 4
O.H ' .
| (4) /i:%
/'\ ]
P, co, "Ph P_NH m:\Ph
vII] [VIII]
. 1. 2n
P (ii) 2. B,X [Vb)
Bl
(1ii)
P, COo,H )
p.NH~ G, “ph
[vi]

[1X)

To prepare the compound of formula [Vec], the

following steps are carried out, for example

5 (Scheme 3):
in a step (i), and by analogy with the synthesis
disclosed in patent application WO 97/40052, a compound
of formula ([Va] in which P; is as defined above, is
reacted with a compound of formula [Vb] in which B; is

10 an aromatic base bearing either a protected or
unprotected primary or secondary amine function, or a
precursor of an amine function such as a nitro group,
and X represents é 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



[1X] To prepare the conpound of forrmula [Vc], the follow ng steps are
earried out, for exanple 5 (Schene 3): in a step (i), and by anal ogy with

‘the synthesis disclosed in patent application WD 97/ 40052, a conpound

of

formula [Val in which P1 is as defined above, is reacted with a conpound

of fornmula [Vb] in which Bl is 10 an aronatic base bearing either a
protected or unprotected prinmary or sgcondary amine function, or a
precursor of an amne function such as a nitro group, and X represent
hal ogen atom to give a conpound of formula [Vc]. 15 To convert the

conpound of frorme ady drithd & camawyd oQIt fods! gl ghieh ey be

directly in the process represented in-Sch eme 1, a saponlflcatlon 21
the ester gpeépulr$caaldfi egh QulineFhnWiem Bkigansauiigeursor of an
function, this precursor is converted into an anine group optionally

pr ot ect ed Webhveg tgdoumtie, aby affdars gefoudh@dte@iy 1que oraft e t@anive tth
chem stry that are known to those skilled in the art. To prepare the

S a

used
of
am ne

conpound of af grouica H, Viy, mdaas fodl lthwi ngSirdptieay eofcadndgaad cout, for exanpl e
(Schene 3): in step (ii), the conmpound of fornmula [Vc] is subjected 10

ei ther t& achemalsthydrtdgénatricosknobot ltoofchose takiiflled 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 hydrogenatibn, 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 hydfogenation 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

[Vvd] is carried out to give compound ([Ve].



bond and of the nitrogen heterocycle, optionally followed by a

gonventi onal orthogonal protection of the non-aronatic secondary am ne

whi ch may be generated, wth a group P such as phenyl nmet hoxycar bonyl, or
to a 15 sel ective hydrogenation of the triple bond, followed by a
saponification, to give the conmpound of fornmula [Vh]. To prepare the
conmpound of formula [Ve], the follow B % steps are carried out, for exanple
(Schene 3): 20 in a step (iii), conpound [Vc] is subjected to a controlled
hydr ogenati on of the triple bond, optionally followed by a conventional

th I t ect f dar th
ort hogonal protection ) pE@?ar%eQ%@ bﬁ?ﬂiyca?ionyllﬁggcﬁkgorQ§mpy €

group B, with a group P h as tert- I'n a"step 25

(iv), a sap%uflb%wgoet% t@%ee%ta%rn%)%tof Mﬂ&%ﬂ; dVd] is carried out
to give conpound [ Vé] To prepare the conmpound of formula [Vg], the

fol |l ow ng sugg§e§@e3qarr|ed out, for exanple (Schene 3): in a step (v),
conpound [Val is subjected first to a 5 hydrostannylation of the triple
bond, followednby atepat(@l)ysednpoupld Myali d sa gadjlcadidamfciargd eo v th a
conpound [Vb] in which Bl is an aromatic base bearing either a protected
or unprotechgdrpstaanylatisecofdahe tanipie fuomel,i dollawesd povecur sor of an
am ne function 10 such as a nitro group, and X represents a hal ogen atom
catalysed coupling via a palladium complex with a
cbmpound [Vb] in which B; 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 sﬁep (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 jiodide 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



t-o gi ve the compounds of fornmula [Vf], - in a step (vi), the ester group of
the- conpound [Vf] is hydrolysed to give the conmpound of formula [VQ].
According to one preferred enbodi mrent of the 15 process for preparing the
conpounds of formula [V] of +the present invention, as illustrated in
Scheme 3: - step (i) nentioned above nmay be carried out in

di met hyl formam de, in the presence of pal | adi um based catal yst such as
the dichlorobis 20 (triphenylphosphine?%alIadiunicuprous i odi de conpl ex,

in basic nmedium for exanple with potassium bicarbonate and in anhydrous

di met hyl for gapi e, éaEE%Rfﬁ!cia)ciggx%ii%eqii%?x%‘é%m%r%%i%g ried out wth

8 1nta
nol ecul ar hydrogen or - anmdni um tor mate, ano n'the presence of

a palladiu tak¥st m3 as active palladi umon-charcoal, and by
carrying 2?‘92&%?&2 gaponfn%?gggieén with |ithiumhydroxide in a

nmet hanol /water mxture, grept @Rifh1 hbntBRLEANEHAROVRVTRE RG LA ed out in
the presence of palladiumon bariumsul phate in 5 ethyl acetate. \Wen B

bears a nitpeef gACtheNpriekehsedesi pabhedtom edueR diturbefasehanrd.i nor ef erably
with iron in an ethanol/acetic acid m xture, - step (iv) leading to the
conpounds [ &ehyhaycebatear whed Bt bektls ki hAitwd Eyeicadicte it dsl0
met hanol / wat er m xture,
desirable to reduce it beforehand, preferably with iron
in an ethanol/acetic acid mixture, |
- step (iv) leading to the compounds [Ve] may
be cérried out with lithium hydroxide in a
10 methanol/water mixture,
| - step (v) may be carried.out with a compound
[Val] bearing a protecting group Pl 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 P; of the compound of
formula [Vf] is a trityl, step (vi) consists in
converting the group P; of trityl type into a tert-
butyloxycarbonyl group in the presence of_équeous
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

[Vg].



step (v) may be carried out with a conpound |[Va] bearing a protecting
group Pl such as trityl in order to inprove the regioselectivity of the

hydr ost annyl ati on reacti on.

irn tetrahydrofuran in the presence of
t‘et’raki s(tri phenyl phosphi ne) pal | adi um (0). The coupling with the

el ectrophilic reagent [Vb] is carried »Qut i n anhydrous dioxane in the
presence of tetrakis(triphenyl phosphiine)palladium (0), 20 - when the group
P1 of the conpound of fornula [Vf] is a trityl, step (vi) consists in

converting the group
in the presence of aqueous 0

iumhy ide usi'ng bis

‘?\7} t?lf rre?e%%lnctey Qgr :)Sr)g:th m% t4.e:r tt_ eb Lit(%,lec%x

e

rhonyl gro
e%ﬁﬁ%ﬁ% )g P

bt.mu.o L9g, € a.eh t
carbonate. LBmgauhRkSoeperatl@d. (kR meihy Parey, %@E%{¥§ﬁ9‘6$th

carboxylic acid, thus giving the conpound of "formula

reference t9tSpheBBbde tBepkBbar@Ednal @ crRReERAS fOff Fraty § 11Visly, may be
prepared, thus making it possible to prepare the conpounds of formula [1]

in

whi ch Wrhsch w(CR2p2- (QHOLP, drodgie Froldrowi ikl Weyind w

conpound of forrmula [VII] derived fromglutamc acid, In
defi ned 5above and Ph-reépresents dipheaylkcogboupd iof Fokmedledviig] a

Hunsdi ecker

W

n a step (i),
ich Pl is as

reaction to give the conmpound of fornmula [VII1]110 - in a step

(ii), the céapduad 6fomoghukamic acid, in which P; is as defined

above and Ph represents a phenyl group, is subjected to

a Hunsdiecker reaction to give the compound of formula

[VITI],

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

B; 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 UV irradiation,

This is carried out with 15 tributyltin hydride

a



[VITI1] is converted into the correspondi ng organozinc derivative, which is
eoupled in situ, via catalysis wth palladium to a conpound of fornula
[Vb] in which Bl is as defined above and X represents a hal ogen atom 15
to give the conpounds of forrmula [IX], - in a step (iii), the conpound of
formula [IX] is hydrogenated on a palladiumcatalyst to give the conpound
of fornmula [Vi] bearing a free carboxyé%c acid function. 20 -According to
one preferred enbodi ment of this procéss for preparing the conpounds of
formula [Vi] of the present invention, - step (i) nmentioned above nay be

carried out in carbon tetrachl.qride under. argon, in the presence of 25
di(acetyloxy)iodobenzéngﬁﬁﬁﬁ(ﬁﬁﬁegﬁFﬁﬁqn§ll%§% iQ§¥H2ﬁ)%%f$ﬁﬁg carried

out_under Ugutr ri?xdigﬁ”e%%&l%%rg%ﬁﬁi%ﬁ( ki PP LI QREA ARNE S d-Lald | ed out

i n di met hyl forman de un the presence o zl nc powder activated

by adding tgippt gxskv%aielryla&a!v%rtieqﬁbya%dli F dangihang, 1 i arganozi ne

derivative thus prepared is then'treated with the electrophile $1X, for
. exanpl e i nahhe 1pneseBrenle thiant(.diMeNBHgarRe M eians)at drdaltwadi um and

tri-ortho-tolyl phosphine at room tenperature, step (iii) nentioned above
may be carrpedpal@douts ithen neidaard mwiaterchd Xl rophiie @asefoe of
.ekample in the presence of tris(dibenzylideneacetone)-
dipalladium and tri—ortho—tolylphosbhine 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 Pl as defined above, is
converted into a derivative of formula [XI] bearing two
bromine atoms positioned beforehand to introduce the
desired groups,
- in a step (ii), the compound of formula
25 [XI] is coupled with a boronic acid derivative of
formula AB(OH); in which A is a phenyl nucleus or a

heterocycle which is optionally substituted, in the



active 10% pal | adi um on-charcoal catalyst and at 50 psi of hydrogen. Wth
teference to Schene 5, in order to obtain the conpounds of formula [ XV],
which are useful 15 as internediates for preparing the conpounds of
formula [I] in accordance with the invention in which x = N, the follow ng
steps are carried out: - in a step (i), a 4-am nopyridine conpound of
formula [X] in which the amne functiopg s protected 20 with a protecting
group P1 as defined above, is converted into a derivative of fornula [Xl]
bearing two brom ne atons positioned beforehand to introduce the desired
groups, - ipraseher oifi b phhea fydror i ' ed with
a boronic agi d derivati vepof ?gﬁmnﬁiaaéqgggé—fzwn%vﬁ%z# Eémgo}rgﬁ?r?yl

nucl eus or &orhetlar ggyghe which is optionally substituted, in the 26
presence of a palladiumcatalyst, to give a conpound of fornula [XII],
Scheme 5 N (i) Br P,HN PIHN Br [ XBch¥hel 5(ii) AB(OH2 A 1IN AN

SN (1) - Br SN
/ e
P,HN P,HN Z
Br
[X] {XI]
A A
\N \N

(1id) l

PHNT N ~— PHNT
[ Br
' R,SnS . .
(x1rry (x11]

1 (iv)

A AL
| SN (v) | N
HN" N o RCON N
, 1. (RyCO),0 |
{x1V) xv]
5 - in a step (iii), the sulphur atom which is

the precursor of the sulphonyl chloride group is
introduced via a palladium-catalysed coupling reaction
between the compound of formula [XII] and an organotin
derivative prepared beforehand from benzenemethane-

10 thiol,



P°IHN PIHN Br R ,SnS | \ (X1l [XI1] (iv) A AN(V) Rco, | /N ' N
tR3CO 20 N s \ | 2. Cl2 CORL So2d [XIV] IN 5 - in a step (iii), the
sul phur atomwhich is the precursor of the sul phonyl chloride group is
IFntroduced via a pall adium catal ysed coupling reaction between the
corfpound of forrmula [XII] and an organotin derivative .prepared beforehand

from benzenenet hane 10 thiol, 27 - inja step (iv), the protecting group Pl
is removed by acidic treatnent under conventional conditions to give the
conpound of forrmula [XIV], - in a step (v), the conmpound of formula 5

[XIV] is converted into;@ giéggpiqgg?,bxh%rg@%@gg%gwktgiéﬂ&bﬁﬂgﬁgride, and

the benzylthiol group is then directly oxidize phonyl

derivative pémoteanplaabXyl cWirtBasHbRRULYLeShRHWS tikde presence of
acetic acid and water.
conditions to give the compound of formula [XIV],

- in a step (v), 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—brbmosuccinimide,
- 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



10 According to one preferred enbodi ment of this process for preparing the
¢ompounds of formula [XV]: - step (i) nentioned above may be carried out

bn acetonitrile with N-bronmosuccinimnmde, - step (ii) nentioned above may be
carried 15 out in a dioxane/water mixture in the presence of sodium
carbonate and tetrakis(triphenyl phosphine)- palladium(0), step (iii)
nment i oned above may be carried out in-,agnhydrous dioxane in the presence of
20 tetrakis(triphenyl phosphi ne)pal l adium (0) with _

tributyl [ (phenyl methyl)thio] stannane prepared beforehand, step (iv)

menti oned aQﬂ%@dQ&HeDEAEQ%&i%%aﬁyfa§§$ﬁgﬂﬂig@%}%ﬁéﬁ%%ﬁ%g&ﬁéﬁtin t he

presence of a 25 stream of hydrogen orid i‘'orfed above

may be carriteda@uientby nheakiiRg ure PWce arhudtide SHGh @5 Ry;qR| onic 28
anhydride. After evaporating off the excess reagent, a treatnent in a

m xture of seephergti dhane:idet ¢ vaist ithes Wxpfdnda @Hl@ﬂ%l@h\b@?ﬂ he
expect ed chl orosul phonyl conpound of formula [XV] directly.. The
conpound of cbopruhd pXVEothud aoliailned remay yt.hen be used to prepare the
compounds of formula [I] in accordance with the invention in which X =N,
by folléwi ng the profbeokodesunidbed iforstdp ([iXiVi]) tdfus obtained

may then be used to prepare the compounds of formula

[I] in accordance with the invention in which X = N, by

fbllowing_fhe 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‘aécording té 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.



Schenme 1, i.e. by coupling the conmpound of formula [XV] 10 with a conpound
of fornmula [I11] as defined above. The starting conpounds, such as the
conmpound of formula [Vb] are comercially available or are described in
the literature, or alternatively may be prepared according to nethods
whi'ch are described 15 therein or which are known to those skilled in the
art. The exanples which foIIOM/iIIust5 te the preparation of certain
conmpounds in accordance with the invention. The m croanal yses and the IR
and NMR spectra confirmthe structure of the conpounds obtained. 20 The

nunber s forE&Q% ﬁgnaoqg%%Pghh ER?E:? refer to those in the tables given

| at er, whi c¥ ate the ¢ structures and physical properties

of 2 nunher (of oTpouds ecdbag, o e et ahecfha faidn o ¥

represents t aci d: base) 5 rati np onmpound 3):

(S)-N-[2-[[ B4y (L@ea%%wr]ho@t?rmla}rri%b[]%-l ARG 1tdri en-2-y1- _
3-y|)carbony|fbuty|]an1no]su phonyl ] -6-thien-2-yl- phenyll propanam de
hydr ochl ori grefyl ] proNahamiembpriodhdopliie?, 2, 2-trifluoro- acetam de 68.0
m (0.477 nol) of a solution of trifluoroacetic anhydride in 250 m of
di chl oropet hane 1.1. N-(5-bromopyrid-2-yl)-2,2,2-trifluoro-
~acetamide
68.0 ml (0.477 mol) of a solution of
trifluoroacetic anhydridevin 250 ml of dichloromethane
are added dropwise at 0°C, under nitrogen, to a
10 solution of 75.0 g (0.433 mol) of 5-bromo-2-
pyridinamine and 41.25 ml (0.519 mol) of pyridine in
250 ml of dichloromethane. The mixture is allowed to
warm gently to room temperature and stirring is
continued for 18 hours. The reaction mixture is diluted
15 with 300 ml of dichloromethane and is then washed with
water (2 X 400 ml) and then in saturated sodium
chloride solution (2 X 200 ml), after which it is dried
over sodium sulphate and concentrated under reduced
pressure. The residue obtained is purified by
20 chromatography on a column of gel, eluting under
pressure'with a dichloromethane/pentane (1:1) mixture.
100 g of N- (5-bromopyrid-2-yl1l)-2,2,2-trifluoroacetamide

are obtained in the form of a white solid.

Yield (%) = 86; m.p. (°C) = 73.



are added dropwi se at 0C, under nitrogen, to a 10 solution of 75.0 g (0.433
yol) of 5-brono-2- pyridinamne and 41.25 m (0.519 nol) of pyridine in

250 m of dichloronmethane. The m xture is allowed to warmgently to room
tenperature and stirring is continued for 18 hours. The reaction m xture is
di Fluted 15 wth 300 m of dichloronmethane and is then washed with water
(2 x 400 nl) and then in saturated sodiyym chloride solution (2 X 200 nl),
after which it is dried over sodium sul phate and concentrated under
reduced pressure. The residue obtained is purified by 20 chr omat ogr aphy on

a colum of gel, 1ebutMgghx?dg@ @rqqqqrq\@fﬂégh nethane/pentane
(1:1) mxture. 100 g of br omopyrid 2 2- t quoroacetanlde

are obtained in the f@@gbghyq ghhhg]sgLIQ.[Wgyﬂijﬂarcagg%yjm$) (O = 73.
30 1.2. Methyl (S) 2-1[(1, 1- dlnethylethoxy)

car bonyl ] am no] - 5- [ 6- ki hiof] byer dagetMl perammalated- 3- yl ] pent - 4- ynoat e
1.7 g (2.4 mmol ) of dichlorobis(triphenyl 5 phosphine)pall adium are added
at roomtenperature, lufider (ar.gommotlo @ fimdditdirierelbikl .t ipHeds:13- ol ) of
N (5-bromo-2-pyridyl)-2,2,2-trifluoroacetamde, 16.0 g (70.5 nmol) of
met hyl (S) - ehppphitedpadibylsimhexy) addacberty Ifjcam nehpertatdinmoat e, 0.46 ¢
(2.4 mol ). of 10 copper iodide and 13. 35 % (96.6 nnpl) of potassi um
under argon, to a mixture of 13.0 g (48.3 mmol) of
N-(5-bromo—2—pyridyl)—2,2,2-£rif1uoroacetamide, 16.0 ¢
(70.5 mmol) of methyl (S)-2-[[(1,1-dimethylethoxy)-
carbonyl]amino]lpent-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 65°C. The
mixture is taken up in ether (800 ml) and then washed
with water (2 X 600 ml) and then with saturated sodium
15 éhloride 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 Qel, 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)aminolpyrid-
3-yl]lpent-4-ynoate are thus obtained in the form of an
oil.

25 Yield (%) = 52



carbonate in 25 m of anhydrous dinethylformam de (DWVF). The m xture is
heated for 5 hours at 65C. The mxture is taken up in ether (800 m) and
then washed with water (2 x 600 mM) and then with saturated sodi um 15
chloride solution (300 mM) and is dried over sodium sul phate. The product
obtained is filtered and then concentrated under reduced pressure. The
residue obtained is purified by chrorrgtlography on a colum of silica gel,
el uting under pressure with an ethyl acet at e/ cycl ohexane gradi ent of
fromO to 20% ethyl acetate. 10 g of nethyl (S)-2-[[(1,1-dinethylethoxy)-

car bonyl ] am no- 54[ - (t(ghf I6u%ggget0yl [)[a(rIl ri"—]d&ﬂ(f‘t?%l%tﬁ@ nt - 4- ynoat e are

t hus obtained in"the formof an

(S)-6-Amno-a-[[(1, 1- @bmﬂ?{,llthgm)]p%rlm@g ]ﬁ@gé}gj&ﬁgﬂ@lg@d’s pent anoi c
acid A mxture of 8.04 g of nethyl

(S)-2-[[(1, 1-di met hyl at haxylear b@ngl Joanignelf methyl : _
5-[6-(trifluoroacetyl)am no] pyrid-3-yl]pent-4-ynoate (20 nmol) and active
10% pal | adi usy er-¢hdicaakifetdygkethoryrebhaoel 1(18Ming] -and acetic acid
(.32 m; 22 mol) is stirred for 7 hours under 50 psi of hydrogen at room
t enper at Br e5-The (rirtfdneriogciitlyile red nanoyirs d-Bety 1@ erundentreatted under
reduced pressure. The residue obtained is taken up in ethyl acetate (400
m) and thef20 mmol) and active 10% palladium-on-charcoal (0.8 g)
in methanol (80 ml) and acetic acid (1.32 ml; 22 mmol)
is stlrred 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 0°C, 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 0°C, neutralized with 1IN
hydrochloric acid solution and then concentrated under
reduced pressure. 7 g of (S)-6-amino-o-[[(1,1-dimethyl-
ethoxy)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.



washed wi th saturated sodi um hydrogen carbonate solution (200 m) and
saturated sodiumchloride solution (200 m), filtered and dried over
sodi um 15 sul phate and is then concentrated under reduced pressure.

Li t hi um hydr oxi de nonohydrate (1.1 g, 26 mmol) is added, at 0C, to a
sol'ution of the residue thus obtained in nmethanol (50 m) and water (15
m). The mixture is allowed to warmtq_roomtenperature and 20 stirring is
continued for 18 hours. The reaction i“xture is cooled to OC, neutralized
with IN hydrochloric acid solution and then concentrated under reduced

pressure. no-a-[[ (1, 1-di net hyl -

ethoxy)carbggﬁﬁﬁaﬁﬁ orpégldlne 3- pentan0|c acid 25 (lithiumchloride) are
obtained in the forn1 Vi S€Oo sed t hout. furt her
purification in e gOI & mest%élt et%yél”z (\g} c[ _Q&%%%mérg%gyflﬁ_ 35y

1, 1-Di met hyl et hyl  ('S) 4[4-(;6+ f% -

1- ([ 4- et hyl pi peri d- 3- ylﬁcgrggn§l? d (ﬁiyghbéﬁ%?g) liﬁfif%%.5 nmol ) of

0- (benzotriazol -1 -yl') «aMNpNlNteN -tetranethyluroniun1hexafluorophosphate
(HBTU) are added portionwse with stirring, at 0OC under nitrogen, to a

m xture ef 2.0 g of ($§).164aN®ENG- mmol) of O- (benzotriazol-1-yl)-
a-[[ (1, 1-di net hyl et hoxy) car bonyl ] am no] pyri di ne 10 3- pentan0|c aci d (5 5
mol ), 1. 14NgN(ﬁ Snmlke) rafnethyluronium hexafluorophosphate (HBTU)
are addéd portionwise with stirring, at 0°C under
nitrogen, to a mixture of 2.0 g of (S}-6-amino—
—[[(1,i—dimethylethoxy)carbonyl]amino]pyridine—

10 3-pentanoic acid (5.5 mmol), 1.14 g (7.5 mmol) of
4¥ethy1piperidine hydrochloride, N,N-diisopropyl-
ethylamine (DIEA) (25 ml; 14 mmol) in dichloromethane
(30 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 50 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. 1.48 g of

25 1,1-dimethylethyl (S)-[4-(6-aminopyrid-3-yl)-

-({[4-ethylpiperid-3-yl)carbonyllbutyl]Jcarbamate are

obtained in the form of a viscous oil.



4- et hyl pi peridine hydrochl oride, N, N-diisopropyl- ethylanmine (D EA) (25 ni;
14 rmmol ) in dichloromethane (3.0 mM) and 3 m of anhydrous

di et hyl f or

tenperature and 15 stirring is continued for 18 hours. The reaction

ﬁlxture IS

hydrogen carbonate solution and with
20 sol ution.

then filter

mam de (DMF). The mixture is allowed to warmto room

taken up in 250 M of ethyl acetate and is washed with 50 m of
0.1 N hydrochloric acid solution and gbth 50 m of saturated sodi um

obtained is purlfled by chronatography on a colum of silica gel,

under pressure Wit Iy eq@MI1aq9t@&ﬁnolgﬁié;éﬁlﬁgbgrﬂﬂq;qﬁphylethyl
(S)-[4-(6-am nopyrid-3-yl)

1- ([ 4- et hyl pi peri d- 3- ml-b&%%wmbuuédrg@rﬁ@atﬁaﬁ{ee hydtcimed-ide the form

of a viscous oil. 33 Yield (o) 74

(S)-1-[2- Ami no- 5- ( 6- ani2nqpyri d- 3- yI)

hydr ochl ori

de (2:1) 5 Asolution of 1.48 g (3.6 mml) of

1, 1- di methyl et hyl (S) A 4o(lGtamnnofyrli.d83gyl()3.6 mmol) of

1-[(4-ethyl

pi peri d-3-yl)carbonyl]butyl]carbamate in 40 m of

1 oxopentyl ] - 4-et hyl pi peri di ne

m of saturated sodium chloride
The product obtained is then dried over sodi um sul phate and
cAard @gncewtrated under reduced pressure. The residue

el uting

di chl or onet RaRe digethydiesdyilor(S1 -idn (%t-a@Enogiyirth érx 3styldam of ~hydr ogen
chloride. After one_hour at

10

15

20

25

- [ (4-ethylpiperid-3-yl)carbonyl]butyl]lcarbamate in
40 ml of dichloromethane is treated for 1 min-at oec
with a stream of hydrogen chloride. After one hour at
0°C, the reaction mixture is allowed to warm to room'
temperature and is then concentrated under reduced |
pressure. 1.4 g of (S)-1-[2-amino-5-(6-aminopyrid-
3—y1)—1—oxopénty1]—4—ethy1piperidine hydrochloride
(2:1) are obtained in the form of a white solid, which

is used without further purification in the following

step.
Yield (%) = 100; m.p. (°C) = 65.
1.6. (S)-N-[2-[[[4-(6-aminopyrid-3-yl)]-1-(4-ethyl-

piperid-3-yl)carbonyl]butyl]amino]sulphonyl]-

6—thien—2;ylphenyl]propanamide hydrochloride

1.84 ml (13.2 mmol) of triethylamine (TEA)
are added, at 0°C, to a solution of 1.5 g (4 mmol) of
(S)-1-[2-amino-5- (6-aminopyrid-3-yl)-1l-oxopentyl] -
4-ethylpiperidine hydrochloride (2:1) in 20 ml of
dichloromethane, followed by portionwise addition of
1.54 g (4 mmol) of 2-[bis(l-oxopropyl)amino]-3-thien-

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



10 OC, the reaction mxture is allowed to warmto roomtenperature and is

t hen concentrated under reduced pressure. 1.4 g of

(S)-1-[2-am no-5-(6-am nopyrid- 3-yl)-1-oxopentyl]-4- et hyl pi peri di ne
hydrochl oride (2:1) are obtained in the formof a white solid, which 15 is
used without further purification in the follow ng step. Y|eId (% = 100;
mp. (©Q =65 1.6. (S)-N[2-[[[4-(6-am nopyrid-3-yl)]-I1-(4-ethyl-

pi peri d- 3- yI)carbonyI]butyI]anlno]sulpﬁ%nyl] 20

6-t hi en- 2- yIphenyI]propananlde hydrochl oride 1.84 m (13.2 mmol) of
triethylamne ( are added, at O0C, tq a solution of 1. (4 mmol ) of
(S)-1-2- an?ﬁoeShY %ﬁ?ﬁ@ﬁ?rPHe339ﬁfdla6§oﬁgﬁt?Pftuﬁeeﬂﬁngﬁger|d|ne
'hydrochlorlde 2 1 ﬁ ﬁﬁB of _25 di chl or.onet.hane follomed by portionw se
addi tion ofwai é 1t ITlon SphPEREGxSRPOBI PEHREER3-t hi en-

2-yl benzenesgﬁlggxgngﬁd hlotide. ALtehotyh gF OC uaggeg*h %gw{ ethyl .

acetate ar e© e mxture is of saturated

o 4D 21 DOV 410 4300 R O0y e gat el s

chloride so |on e pro over i um sul phate and
concent r at eg?ém,ﬁrsﬁﬁgasee aHEe§§HE@ntIQ€eHe§h@€§ &@aﬁc%@t ained is taken up

in 100 m tetrahydrofuran (THF) and is then cooled to OC and treated
for 5 mnutgse¥bthead sheeaBsbuaniBlikaobtained is taken up in
100 ml of tetrahydrofuran (THF) and is then cooled to
0°C and treated for 5 minutes with a stream of ammonia.
The reaction.mixture is aliowed to warm tb 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-y1l)]-1-(4-ethylpiperid-3-yl)carbonyl]-
butyllamino]lsulphonyl]-6-thien-2-ylphenyl]propanamide

hydrochloride are obtained.

20 vYield (%) = 79; m.p. (°C) = 144-148;
20 .
[0] D (°) = +120 (¢ = 0.2; methanol)

Example 2 (compound 5):
(S)-N-[2-([[4-(6-aminopyrid-3-yl)-1-[(4-ethylpiperid-
3-yl)carbonyl]butyl]lamino]sulphonyl]-4-pyrid-2-yl-

25 phenyllpropanamide hydrochloride (2:1).



The reaction mxture is allowed to warmto room 10 tenperature and, after 4
hours, is then concentrated under reduced pressure. The resi due obtained
is taken up in 50 mM of a 0.1N solution of hydrogen chloride in.

it sopropanol (5 mmol) and is then concentrated under reduced pressure and
purified by chromatography on an 15 RP 18 colum, eluting with an
acetonitrile/water gradient of from 5495 to 30/70. 2 gof (S-N[2-[]]4-
(6-am nopyrid-3-yl)]-1-(4-ethylpiperid-3-yl)carbonyl]-

butyl ] am no] sul phonyl ] - 6-t hi en- 2-yl phenyl ] propanam de hydrochl oride are

obt ai ned. 20 Yi ebdl(o)(ST K]Q [2M[R[ 4(-@6 anﬁ‘ﬁ%pjff%d 32(2,1[ a] D() _ +120 (c =
0.2; nethanol) Exanple conpoun :

(S)-N-[2-[[[4-(6-am n@pxrude%h Ilbl?—)é[r(lﬁ i) Q‘a@:@fdrgrl]butyl]—
3-y|)carbony|]buty|]an1no]sulp onyl]-4-pyrid-2-yl phenyl ] pr opanam de
hydrochloride (2:1). &idd]sdlphoa$l]N4[BrlohlcA-6-G-aardpgrpyid- 3-yl) -
1-[ (4-ethyl pi perid-3-yl)carbonyl]butyl]- am noj
sul phonyl ] - 4- br onp- 6- pedpphemyblE- propanam de 5 The sane procedure as in
Exanple 1.6 is used, except for the treatnent with a 0.1N solution of
hydrogen5chl ori de i n Tsepeepenploardutrke aguriinf iFomipdre 1.6 is used,
except for the treatment with a 0.1N solution of
hydrogen chloride in 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)-l-oxopentyl]-4-ethylpiperidine
hydrochloride (2:1) and 1.88 g (3.6 mmol) of 2-[bis(1-
oxopropyl)amino]—5—bromo-3—iodobenzenesulphonyl
chloiide, 1.9 g of (S)-N-[2-[[[4-(6-aminopyrid-3-yl1)-
1-[(4-ethylpiperid-3-yl)carbonyllbutyl]amino]-
15 sulphonyl]-4-bromo-6-iodophenyl]propanamide are
obtained in the form of a white powder.
Yield (%) = 81; m.p. (°C) = 193.
2.2. (S)-N-[2-[[[4-(6-Aminopyrid-3-y1)-
1-[(4-ethylpiperid-3-yl)carbonyllbutyl]-
20 | amino] sulphonyl]-4-bromo-6-pyrid-2-ylphenyl] -
propanamide
0.08 g (0.14 mmol) of bis(dibenzylidene-
acetone)palladium. (0) is édded, at room temperature, to
a mixture of 1.8 g (2.76 mmol) of (S)-N-[2-[[[4-(6-
25 aminopyrid-3-yl)1-1-[(4-ethylpiperid-3-yl)carbonyl]-
butyl]lamino]sulphonyl]-4-bromo-6-iodophenyl] -

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



by chromat ography on an RP18 columm. Thus, starting with 1.4 g (3.6 muol)
~of (S)-1-[2-am no-5-(6-am no 10 pyrid-3-yl)-1-oxopentyl]-4-ethyl piperidine
hydrochloride (2:1) and 1.88 g (3.6 mmol) of 2-[bis(1-

oxopr opyl ) am no] - 5- br ono- 3-i odobenzenesul phonyl chloride, 1.9 g of
(S)-N-[2-[[[4-(6-am nopyrid-3-yl)- '

1-[ (4-ethyl pi perid-3-yl)carbonyl]butyl ]3%n‘i no] 15

sul phonyl ] - 4- br ono- 6- |odophenyl]propanam' de are obtained in the formof a
white powder. Yield (% 81, mp. (C = 193. 2.2.

S)-N[ 2- d- | hyl b | ] butyl
(20) am. Lo] [Sl[JFgﬁ(%g)l/ﬁgl Zggpgzogg ()p?yzzl-8 %E{O;(}gpﬁ’gn%"?&’%g 33’&%&% d’ﬁ% ggyg] (8 {4]

nmol ) of bi g(dhbgnzyl kde C i e at room
tenperature, to gamgl El:@u?lgrog? %thQ%)l?ﬁehgqa%@l%@ 6?%%- %Zf [[[4-(6 25

am nopyri d- 3npykolis[ G4 methylFiopeiand - WioMear bamd L~ eactlon mixture
but yl ] am no] sul phonyl ] - 4- br ono-, 6-i odophenyl ] - propanam de, 1.22 g (3.32
mmol ) of 2-{srhbatgbstansplyr T6r py hiotlirge and. @52 tGef0.t2& el i9f copper
iodide and 0.17 g (0.56 mml) of triphenylarsine in 6 m of anhydrous

di net hyl por #8fi Wé ODVErhyThecesatki.offhei xtiuterei § shedteed walsHEC for 7 hours
and is then taken up in 5 200 nl of ethyl acetate. The mixture is then
washed twi E€i@ptWipboZR0 B afuesusougyslafmenirandel wioilor immd and

then with 100 ml of water and 100 ml of saturated
sodium chioride solution..Tﬂe 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 94/6 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-ylphenyl]propanamide is
obtained in the form of an oil.

Yield (%) = 30
2.3. (S)-N-[{2-[[[4-(6-Aminopyrid-3-yl)-
20 1-[(4-ethylpiperid-3-yl)carbonyllbutyl]-
amino] sulphonyl]-6-pyrid-2-ylphenyl]-
propanamide hydrochloride (2:1)
A mixture of 0.2 g (0.3 mmol) of
(S)-N-[2-[[[4-(6-~aminopyrid-3-yl)-1-[(4-ethylpiperid-

25 3-yl)carbonyll]lbutyllamino] sulphonyl]-4-bromo-6-pyrid-

2-ylphenyl]propanamide, 0.02 g of active 10% palladium-

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



then with 100 ml of water and 100 ml of saturated sodiumchloride
solution. The resulting solution is dried over sodi um sul phate and
filtered and the 10 resulting product is concentrated under
pressure. The residue thus obtained is purified by chromatography on a

¢ol'um of silica gel, eluting under pressure with a 94/6

di chl or omet hane/ net hanol mi xture. O. 54,9 of
(S)-N-[2-[[[4-(6-am nopyrid-3-yl) 15
1-[ (4- et hyl pi perid-3-yl)carbonyl ] butyl]am no] -

sul phonyl | - fobmnaffimexﬁhﬁoz ygpb@m‘%‘%ﬁoFFEa?‘e%imhﬁgp%ﬁa

of an oil. Yield (% : (S) -

i3

r educed

in the form
%§|) 20

1-[ (4-ethylpipentd- §SYEi§€é9@BYELQUE¥|Lheﬁ”&%@kn Uﬁ in 100 ml

sul phonyl ] - 6- pyri d-2-yl phenyl ] - propanam de hydroc

oride (2: 1) A m xture

of 0.2 g (Od8chHDBkpmethane, washed with 50 ml of saturated sodium

(S)-N-[2-[[[4-(6-am nopyrid-3-yl)-1-[(4-ethyl piperid- 25

3-yl) car bonyydbaygh] aarhohstephobyt] od- Bhdme06mpy bifd saturated

2-yl phenyl ] propanam de, 0.02 g of active 10% pal | adi um on-charcoal and 0.2
g of ammbni smdiennehéofde soblu}ion. 3Thel@esulafingetsbanakonsisef | uxed for 2
h. The reaction mxture is filtered and is then taken up in 100 m of

di chl or onret#ahed @@shedodivh Solphabe satiuthesd fsddiewsd hydr ohen carbonate

solution and 50 . nm of saturated 5 sodium chl oride sol ution.
sol ution ISresultlng product is concentrated. The residue thus

The resulting

obtained is taken up in 40 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-amino-

pyrid-3-yl)-1-[(4-ethylpiperid-3-yl)carbonyl]lbutyl]-

amino]sulphonyl]-6-pyrid—2—ylpheny1]propanamide

15 hydrochloride (2:1) is obtained.

Yield (%) = 75; m.p. (°C) = 145-150;
20
[a] D (°) = +138; (c = 0.2; methanol)

Example 3 (compound 10):

(S)-N-[2-[[[1-[(4-Ethylpiperid-3-yl)carbonyl]-

20 4-piperid-3-ylbutyllamino]sulphonyl]-6-thien-2-y1-

prhenyl ]lpropanamide hydrochloride

3.1. Methyl (S)-o-[[(1,1-dimethylethoxy)carbonyl]-

amino]—l-[(phenylmethoxy)carbonyl]piperidinej

4-pentanoate

25 A mixture of 2.8 g (10.0 mmol) of methyl

(S)-2-[[(1,1-dimethylethoxy)carbonyljamino]-5-pyrid-

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



dri ed over sodium sul phate and then filtered and the resulting product is
eoncentrated. The residue thus obtained is taken up in 40 m of a 0.1N
Solution of hydrogen chloride in isopropanol and is then 10 concentrated
and purified by chromatography on an RP18 columm, eluting with an
acetonitrile/water gradient of. from5/95 to 30/70. 0.135 g of
(S)-N-[2-[[[4-(6-am no-

pyrid-3-yl)-1-[(4-ethyl pi perid- 3- yI)canonyI]butyI] am no]

sul phonyl ] - 6- pyri d- 2-yl phenyl ] propanam de 15 hydrochlorlde (2: 1) IS

gbgal23?han§$$lgﬁ§é%89el§ 8@;%& &%)egg%ﬁgllég stlrr%%]fo %-hot%%8 (¢ =
(S)-N-[2- [[L?: %&? f@rﬁa@r ‘E(J d- %n&l}' gbbﬁﬂ' b

52g dro
4-pi perid-3 ul phonyl Ién- P ﬁenyllpropananlde
hydrochl ori Qsaét .JL-onNﬁHQX{Jr@S}L sathhtirladiagt B)Sh%h%é)c%@r o] -

am no] - 1- [ (phenyl net hoxy) car bonyl ] pi peri di ne- 4-pentanoate 25 A m xture of

2.8 9 (10. OrgnBLea0hrBBENYE. The residue obtained is taken up in
(S)-2-[[(1, 1-di met hyl et hoxy) car bonyl ] am no] - 5- pyri d- 4-yl pent-4-ynoate and

0.28 g oft agdime 36%pathadeutid38ndoBtehaegodbyri 04280 sofinetch@nol is
stirred for 3 hours at roomtenperature under 60 psi of hydrogen. The
reacti on mgteasente 6fl Depbdgand pdacéntimaveddendender 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 0°C,
followed by addition of a solution of 3.4 g (40.0 mmol)
of sodium hydrogen carbonate in 40 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 the reaction is continued for 4 hours.
The reaction mixture is taken up in 200 ml 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
20 100 ml of saturated sodium chloride solution. The
resulting solution is dried over sodium sulphate. The
resulting product is filtered and concentrated. The
residue obtained is purified by chromatography on a
column of silica gel, eluting under pressure with a

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

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



rreduced 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,
ander 60 psi of hydrogen.-The reaction mxture is filtered and then
eoncentrat ed under reduced pressure. The residue obtained is taken up in
0 m of tetrahydrofuran (THF) 10 and 5 ml of water. This solution is
cooled to OC, followed by addition of3@ solution of 3.4 g (40.0 mol) of
sodi um hydrogen carbonate in 40 mM of water, and 1.63 m (12.0 mol) of
benzyl chloroformate are added dropwi se. The m xture is allowed to warmto

room 15 tenpataling jaad ddie 1r'ﬂa(%%‘|€8ﬂ’nl1i"§eot?%el{3jh)y Shddh b ndhe

reaction mxture rs en‘up in acetate ‘and 1's washed

twice with 200eHe oot PARRRIQHSL 3F110hS Hditdh A and, fhen, iddy 100 M of

saturated sodi um hydrogen carbonate solution and wth 20 100 mM o

sat ur at ed quEq&pq@bo&id@;sg&uuw@y -Thg o resulting solution is dried over
sodi um sul phate. The resulting product is filtered and concentrated. The

resi due obtai ned3i.2 .pus)f-iced [(hy ,ahmdraiegnammoes6n Garseipnmamingi i ca gel
el uting under pressure with a 25 cyci ohexane/ ethyl acetate gradient of from

95/5 to 580/ 20. 3.55 ¢ -df(phehiyymetBoxy-)[darhdydi Ineides ieliracy) 39
car bonyl ] am no] - 1- [ (phenyl net hoxy) carbonyl ] pi peri di ne- 4-pentanoate are
obtained in the form df pen¥iegedgs agilld  Yield (%9 = 79; np (O = 110.
A mixture of 3.55 g (8.0 mmol) of methyl
(S)-a-[[(1,1-dimethylethoxy)carbonyl]amirnio]-1-[ (phenyl-
methoxy) carbonyl]lpiperidine-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 0°C
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 ml of
saturated sodium chloride solution and then dried over
sodium sulphate and filtered, and the residue obtained
is concentrated. 3 g of (S)-a-[[(1l,1-dimethylethoxy) -
20 carbonyllamino]-1-[ (phenylmethoxy)carbonyl]piperidine-
4-pentanoic acid are obtained in the form of a white
powder, which is used without further purification in

the following step.

Yield (%) = 86



t

3.2. (S)-a-[[(1, 1-D net hyl ethoxy) carbonyl]am no]- 5

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

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

Ret'hoxy) car bonyl | pi peri di ne- 4- pentanoate and 0.40 g 10 (9.6 mmol) of
[ithium hydroxide nonohydrate in 15 m 4gf methanol and 5 m of water is-
stirred for 18 h at room tenperature. The nethanol is evaporated off under
reduced pressure and the mxture is then cooled to OC and acidified to pH

2 with aqueous 1%'.93!%98?1%%@%}1 g1 ds32459lutirqn, japd e 1etAcHed tw ce
with 150 ml of ethyl acetate. The resulting extract Is washed with 100 ni

of saturated sodi um ghkBbhYe ] sakHbI]0R-3ad et RN pdheed gover,1)sodi um sul phat e
and filtered, and the residue obtained 1is concentrated. g of’
(S)-a-[[(l,1-dinethyl etbaspen2@l]piperidine-1-carboxylate -

car bonyl ] am no] - 1- [ (phenyl nmet hoxy) car bonyl ] pi peri di ne-- 4-pentanoic acid are.
obtained in the form dof 7agwhidt ¢ mpowdenf Bhi(bknkzetisadoni-tiheut) -f urt her
purification in the followng step. Yield (%9 = 86 40 3.3. Phenyl nethyl
(S)-4-[45] [N N N dN fret Ay FanhbRy ) ucanbonmy hpaaitsoprbrhosphilepi (BETW- 1- vl ) -

5- oxopentyl] pi peri dine-1-carboxylate 1.7 g (4.4 mol) of

0- (benzot ri 2%®| 2ddgf) PEr NI RDNILRe- t atr AftEt BPPEF oAl GFFPHERaf ItPoBophosphat e

(HBTU) » ) )
solution of 1.73 g (4.0 mmol) of (S)-a-[[(1l,1-dimethyl-

ethoxy) carbonyl]amino]-1-[ (phenylmethoxy)carbonyl]-
piperidine-4-pentanbic acid, 0.66 g (4.4 mmol) of

10 4-ethylpiperidine hydrochloride and 1.8 ml (10.4 mmol)
-0of N,N-diisopropylethylamine (DIEA) 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 ml of 1IN
hydrochloric acid solution and then with 100 ml of
saturated sodium hydrogen carbonate solution and with
100 ml of saturated sodium chloride solution. The
resulting product is dried over sodium sulphate and is

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

25 5-(4-ethylpiperid-1-yl)-5-oxopentyl]lpiperidine-
l-carboxylate are obtained in the form of a viscous

oil.



are added portionw se, at 0,C under nitrogen, to a solution of 1.73 g (4.0
ol ) of (S)-a-[[(],1-dinethyl- :
ethoxy)carbonyl]anlno] 1-[ (phenyl met hoxy) car bonyl ] - pi peri di ne-4- pent anoi c
acid, 0.66 g (4.4 mmol) of 10 4-ethyl pi peridi ne hydrochloride and 1.8 m
(10.4 mmol ) of N, N-diisopropylethylamne (D EA) in dichloronethane. The
reaction mxture is allowed to warm sl y to room tenperature and the
reaction is continued for 18 hours. The reaction mixture is then taken up
in 200 M of 15 et hyl aCetate and is washed with 100 ml of 1IN hydrochloric
acid sol uti Qﬁ ? Wisth 100 nt of saturated sodi um hydrogen carbonate
solution an 00 n1 of saturated sodium chloride solution. The

resul ting product3 igs @He%qym\é%yaoctlsqmmlml%@@i% S Afiltered and then
concentrated. The residue obtained is purified by chromatography on a

colum of silica gel, pigledtiiang -ynden prRgEHS Wi i4iGet hyl

acet at e/ cycl ohexane m xture. 2 g of phenyl nethyl (S)

-4-[4-[[ (1, 1- di et hyl et-kexppxyaahenyldrandhlelri &b

5- (4-et hyl pi perid-1-yl)-5-oxopentyl]piperidine- 1-carboxylate are obtained

in the férmof a viscéusolaithiond4df Yi.éldd o %3 .9 %mcd.)4.0fPhenyl et hyl

(S)-4-[4-am no-5-(4-ethyl - piperid-1-yl).-5-oxopentyl]piperidine-

1- . car boxy| Rheniryaesdilor(Sde4-[4- ([ (1, 1-dimethylethoxy)carbonyl]-
amino]-5-(4-ethylpiperid-1-yl)-5-oxopentyl]piperidine-
l-carboxylate in 60 ml of dichloromethane is treaﬁed'v
for 5 hin aﬁ 0°C with a sﬁream of hydrogen chloride.

10 After 3 hours at 0°C, the mixture is concentrated under
reduced pressufe. The resulting product is used without
further purification in the_following step. 1.35 g of
phenylmethyl (S)-4-[4-amino-5-(4-ethylpiperid-1-yl)-5-
oxopentyl]piperidine-1l-carboxylate hydrochloride are

15 thus obtained in the form of a viscoﬁs oil.

Yield (%) = 100
3.5. (S)-N-[2-[[[1-[(4-Ethylpiperid-3-
vl)carbonyl]-4-piperid-4-
ylbutyl]amino] sulphonyl]l-6-thien-2-
20 ylphenyl]propanamide hydrochloride

1.27 g (3.3 mmol) of 2-[bis(l-oxopropyl)-
amino]-3-thien-2-ylbenzenesulphonyl chloride aré added
portionwise, at 0°C, to a solution of 1.35 g (3.0 mmol)
of phenylmethyl (S)-4-[4-amino-5-(4-ethylpiperid-1-yl)-

25 5-oxopentyl]piperidine-1l-carboxylate hydrochloride and
0.96 ml (6.9 mmol) of triethylamine (TEA) in 15 ml of

dichloromethane. The mixture is allowed to warm slowly



5 Asolution of 1.54 g (3.0 mmol) of phenyl net hyl
€S)=4-[4-[[ (1, 1-di met hyl et hoxy) car bonyl ] -

am no] - 5- (4- et hyl pi peri d-1-yl)-5-oxopentyl]pi peridine- 1-carboxylate in 60
m of dichloronethane is treated for 5 min at OCwth a stream of hydrogen
c¢hl'oride. 10 After 3 hours at OC, the m xture is concentrated under

reduced pressure. The resulting product _.is used without further
purification in the follow ng step. 1. 38 g of phenyl net hyl
(S)-4-[4-anin0-5-(44ethylpiperid-l-yl) 5-

oxopentyl ] pi peridi ne-1-carboxyl at dr ochl r|de .are 15 thus. obtained in
Chert or in of BP0 LSBT 2 Lane A o SFG6 0B 13 contintes B
(S)-N[2-[] -Eth ri rb yl -Piperi
beutyI]anlkg]éé#rE0n¥bF Eg?ﬁqé§n2¥é§t%?bhg%ykaébpa anldéﬁhyg}oéﬁiorlde

1. 27 3.3 b 1- I

anlno? ( thfgﬁ9% ?e%gﬁggnggg 5%?%% %%ﬁlgﬁfgelgpengdé%d portionw se, at 0C,

to a sol uti aDaebchi132i8 63i@ Bk i oRf apllaewltmaetﬂ@ol ml of saturated
(S)-4-[4-am no-5-(4-ethyl piperid-1-yl) 25

5- oxopentyl kpapeni HyBgodetacherpnatte Rydiesbhokinde wand 1@EmIMoH 6.9 mol )
of triethylamne (TEA) in 15 m of dichloronethane. The m xture is all owed

to warm sl oshyufdtetiospdannt elferdidder eocdmnd ibhe mMe@Ctdedulitsireont i nued for
18 hours. The reaction mxture is taken up in 250 m. of ethyl acetate and
is washed wtrhdt6 mk dikigN over sodium sulphate and is filtered.
and then concentrated under reduced pressure. The
residue obtained is taken up in 100 ml of
10 tetrahydrofuran (THF) and is cooled to.O°C and then
treated for .5 minutesvwith a stream of ammonia. The
mixture is allowed to warm to room temperature. After
4 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 1IN
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 ovef sodium sulphate and .
20 filtered and then concentrated under reduced pressure.
The residue obtained is taken up in 1.2 ml of acetic
acid, cooled to 0°C and then treated with a 5N solution
of hydrogen bromide in 1.2 ml of acetic acid, added
dropwise. The mixture is allowed to warm to room
25 temperature. After 4 hours, the reaction mixture is

concentrated under reduced pressure. The residue

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



hydrochl oric acid solution and with 100 mM of saturated 5 sodi um hydrogen
carbonate solution and with 100 mM of saturated sodium chloride solution.
The resulting product is dried over sodium sul phate and is filtered and
then concentrated under reduced pressure. The residue obtained is taken up
IJn"100 mM of 10 tetrahydrofuran (THF) and is cooled to OC and then- treated
for 5 mnutes with a streamof ammoni a,;The mxture is allowed to warmto
roomtenperature. After 4 hours, the reaction mxture is concentrated
under reduced pressure. The residue obtained is taken up in 15 250 m of

ethyl acet aygcrgeshedikt/inG0r! o0k, By dLoalhos) gl sol ution and then

with 50 mM of saturat odi um rogen carbonate-soluation and with 50 m

of saturat edasBdhHPeCBbotdensahut k88BN Then Besuht kg @rt%g%%tedi s dried over
sodi um sul phate and. 20 filtered and then concentrateg under reduced

pressure. dbeit@stHUerobbakpedtisnt akkae wesuNting Mrodlicacali ¢ acid,
cooled to OC and then treated with a 5N solution of hydrogen bromde in

1.2 mM of adeied aced, sadded sdiphateeandheimicekede ans alsl ewee to warmto
room 25 -tenperature. After 4 hours, the reaction mxture is concentrated
under rebucednpertssated dheeresddileionbbdi red .y takemiop of 250 m  of
ethyl acetate and is 43 washed with 50 ml of saturated sodi um hydrogen
car bonat e shyarpeananbilenedewirh480mp obf isapupaeedl. The residue

__obtained is purified by chromatography on an RP18
column, eluting with an acetonitrile/water gradient of
from 5/95 to 30/70. 0.36 g of (S)—N-[2—[[[l-[(4—ethy1-

10 piperid-3-yl)carbonyl]-4—piperid—4—ylbutyl]amino]—

- sulphonyll]-6-thien-2-ylphenyl]lpropanamide hydrochloride
is obtained.

Yield (%) = 22; m.p. (°C) = 134-138;

20

Ia]D (°) = +112 (c = 0.2; methanol)

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

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

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

A mixture of 2-bromo-5-nitropyridine (10.0 g;
49.0 mmol), methyl (S)-2-[[(1,1l-dimethylethoxy)-
carbonyl]amino]pent-4—ynoate (13.34 g; 58.8 mmol),
copper iodide (0.465 g; 2.5 mmol), potassium carbonate

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

anhydrous dimethylformamide (DMF) is heated for 4 hours



sodi um chl oride solution. The resulting product is dried over sodium

sul phate and filtered and is then 5 concentrated after addition of a 0.1N
solution of hydrogen chloride in 40 m of isopropanol. The residue
obtained is purified by chromatography on an RP18 colum, eluting with an
acetonitrile/water gradient of from5/95 to 30/70. 0.36 g of
(S)-N-[2-[[[!-[(4-ethyl 10

pi perid-3-yl)carbonyl ] - 4-pi peri d- 4- beutyI]anlno]

sul phonyl ] - 6-t hi en- 2-yl phenyl ] pr opanam de hydrochloride is obtained. Yield

(N =22 mp. 66g% u %% %%%on Z%hk?kchQloﬁ miX %u&e is taken‘ZhanOl) 15
2

Exanple 4 (conp
(S)-N-[3-[[[4- ééoAfm ler@t c)e't]a(t [4wg<; 'duwl%h 2 < 400 ml of

met hyl ene) pi peri d- car but yl anlno sul phony

3' -fluorof lydtedi pbeoy}nh %fylsla%%%@@% r%%ogglr%n%é aha Met hyl
(S)-2- [[(1 | - di met hyl et hoxy) car bonyl ] - .

am noj - 5- (5400t HOPYEI Banié')@QHTedAro%@Qangdlﬁnm%tl‘ﬂih%t@c filtered
2-brono-5-nitropyridine (10.0 g; 49.0 mol), nethyl

(S)-2-[[ 61, andi srehykehbexyyatedr badel] adnekpe predsyneat ehel3. 34 g; 58.8
mmol ), copper iodide (0.465 g; 2.5 mmol), potassium carbonate 25 (13.6 g;
98. 0 nmol ) madidiuehbbrebnefilt nisppemyfiedhosphi ne)lpail adi whl(ita/, g; 2.5 mMmol)
in 30 mM of anhydrous dinethylformam de (DWF) is heated for 4 hours 44
eluting with a cyclohexane/ethyl acetate gradient of
from 0 to 20% ethyl acetate. 11 g of methyl
(8)42—[[(1,1—dimethylethoxy)carbonyl]amino]—5—(5—nitro—
10 pyrid-2-yl)pent-4-ynoate is isolated.
Yield (%) = 65 |
4.2. Methyl (S)-5-amino-o0-[[1l,1l-dimethylethoxy)-
carbonyi]amino]pyridine—Z—pentanoate
A mixture of methyl (S)-2-[[(1,1-dimethyl-
15 ethoxy)carbonyllamino]-5-(5-nitropyrid-2-yl)pent-
.’4—ynoate (10.5 g; 30.0 mmol), ammonium formaté (18.0 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 is filtered and then
20 concentrated under reduced pressure. The residue
obtained is taken up in 400 ml of ethyl acetate, washed
with 100 ml of brine, dried over sodium sulphate,
filtered and then concentrated under reduced pressure.
The residue is purified on a column of silica, eluting

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

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



at 60C under argon. The reaction mxture is taken up in 800 m of ethyl
Bcetate, washed with 2 x 400 nl of water, 400 m of saturated hydrogen
carbonate and 400 m of brine, dried over sodium sul phate, filtered 5 and
then concentrated under reduced pressure. The residue obtained.is purified
pna colum of silica, eluting with a cyclohexane/ethyl acetate gradient
of fromO to 20% ethyl acetate. 11.g gf methy
(S)-2-1[(1,]-di met hyl et hoxy) carbonyl]am no]-5-(5-nitro 10

pyri d- 2- yI)pent 4-ynoate is isolated. Yield (0) = 65 4.2. Methyl

(S)-5- anlno h ar, 4 ] (el - anoat e
A mixture of %#\;/337 ?g)%% % ?%R%’%Qo%%hﬁ%gésloﬁ@t’b@ AT 11 P B

et hoxy) car bgnyk LagiR0b+5- (5-ni tropyrid-2-yl)pent- 4-ynoate (10.5 g; 30.0
mml ), amoniumformate (19.0 g; 300.0 nmol) and active 10%

pal | adi um oniehargeal =(%21 g) in 100 m of nethanol is refluxed for 3 hours
under argon. The reaction mxture is filtered and then 20 concentrated

under reduced pressurés)Theamgsbdee [ghtlgilned rex Hyakadhdsy )i-n 400 nl of ethyl
acetate, washed wth 100 m of brine, dried over sodi um sul phate,
filtered5and t hen concembpalédaorder pyedddec -2r-essimamoicl e iresi due i s
purified on a colum of silica, eluting 25 with a dichl oronet hane/ net hanol
(96/4) mxture. 6.5 gLithimet hydroxide monohydrate (0.9 g;
(S)-5-anlnoé?ig[%mél?lggtg%gggh02¥)cgg?og%lg ﬁixture of methyl
(S)-5-amino-a-[[1,1-dimethylethoxy)carbonyl]amino]-
pyridine-2-pentanocate (6.2 g; 17.6 mmol) in 45 ml of
10 methanol énd 15 ml of water. The mixture is allowed to
warm slowly to room temperature and stirring is
continued for 18 hours. The reaction mixture is cooled
to 0°C, neutralized with 1N hydrochloric acid (22.0 ml;
22.0 mmol) and then concentrated under reduced
15 pressure. 7.0 g of (S)-5-amino-o-{[(1,1-dimethyl-
ethoxy)carbonyl]amino]pyridine—2—pentanoic acid are
isolated in the form of an amorphous powder.
Yield (%) = 100
4.4. 1,1-Dimethylethyl (S)-[4-(5-aminopyrid-2-yl)-
20 1-[[4-difluoromethylene)piperid-1-yl]-
carbonyl]butyllcarbamate
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% to 100% ethyl acetate. Thus,

starting with (S)-5-amino-a-[[(1,1l-dimethylethoxy)-

carbonyl]amino]lpyridine-2-pentanoic acid (3.14 g;



am no] pyri di ne-2-pentanoate are isolated in the formof a viscous oil.
Jield (9 =62 4.3. (S)-5-Am no-a-[[(1, 1-di net hyl et hoxy) 5

car bonyl ] am no] pyri di ne- 2-pentanoi ¢ acid Lithium hydroxi de nonohydrate
(0.9 ¢g; 21.1 mol) is added, at 0C, to a m xture of nethyl

€S)-5-am no-a-[[ 1, 1-di et hyl et hoxy) car bonyl ] am no] - pyri di ne- 2- pent anoat e
(6.2 g; 17.6 mmol) in 45 nl of 10 nmethggol and 15 m of water. The m xture
‘is allowed to warmslowy to roomtenperature and stirring is continued
for 18 hours. The reaction mxture is cooled to OC, neutralized with 1IN

hydrochl ori g chgoggza dnhh(dg%1@O@q?ka§?ggga§Hﬁgﬁqgﬂgﬁgated under reduced

15 pressure. 7 0 g of (S)-5-am no-a-

ethoxy)carbgpakbgﬂneghgngQ|@@ % p@n%aﬂgbq)acgd4@r% Jesolated in the form
of an anorphous powder. Yield 1, 1- D et hyl et hyl

(S)-[4-(5-am, mgﬁyi’nédh?ilélthyﬂQSl ~[[k4- (csl %hu%@wlwlze@ﬁ)m perid-l-yl]-
carbonyl] butyl]carbamate The sane procedure as in Exanple 1.4 is used,

except for Lh¢(pudifiloarboethylanedpiperdati-gi-kilgaarbemyah bukyagrried out
wi th a cycl ohexane/ et hyl acetate 25 gradient of from50%to 100% et hyl
acet at e. SThagrbamttet ang wsbhatsp- Snawheofarfi oI, & dhittehyodtioxy) -
car bonyl ] am no] pyri di ne- 2- pent anoi c aC|d (3.14 g;
Yield (%) = 72; m.p. (°C) = 142
4.5. (S)-1-[2-Amino-5-(5-aminopyrid-2-yl)-1-oxo-

pentyl]—4—(difluorometﬁylene)piperidine

hydrochloride

10 The same procedure as in Example 1.5. is
used. Thus, starting with 1,1-dimethylethyl
(S)—[4—(5—aminopyrid—2—y1)—1—[[4-(difluoromethy1ene)—
piperid-1-yl]carbonyllbutyl]carbamate (2.4 g;

5.6 mmol), 2.25 g of (S)—l—[2—amino—5-(5-aminopyrid—

15 2-yl)-l-oxopentyl]-4-(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-[[4-difluoromethylene)piperid-1-y1]-
carbonyllbutyl]amino]sulphonyl]-3’'-fluoro-
[1,1’-diphenyl]-2-yllpropanamide
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



6 8.0 mmol) and 4-(difluoronethyl ene)pi peridine hydrochloride (1.63 9;
nmml ), 2.45 g of 1,1-dinethylethyl (S)-[4-(5-am nopyrid-2-yl)-

[ 4-di fl uoronethyl ene) pi perid-1-yl]carbonyl]butyl] 5 carbamate are
|lated in the formof a white solid. Yield (o) =72; mp. (C 142 4.5.
| - [ 2- Am no- 5- (5-am nopyrid-2-yl)-I-oxo-

entyl]-4- (dlfluoronethylene)plperldlng hydrochlorlde 10 The sane
procedure as in Exanple 1.5. is used. %h starting with

1, 1-di methylethyl (S)-[4-(5-am nopyrid-2- yI)-l-[[4-(difIuoronethylene)-

piperid-"%#lgéggggybkbﬁkxh]BaEBagB%eaé%t%n9£r§1% Rk, 2t229nQ

(S)-1-[2-a am nopyrid- "1
2-yl)-1- OXOQEE'BW(E)41C?Qtlafrl9ﬁ83§1W'—SR@%B&:Q‘%ﬁﬁdbn9l)hid'b%,\%: gﬁ'ﬁg _are

obtained in the formof a hygroscopic andfphous powd used
wi t hout furah@alfmubkameahyganémpaﬁerﬁathWhpar%EﬁgorXa%ldo(%x ;100 20
4.6. (S)-N-[3-[[[4-(5-am nopyrid-2-yl)-
1- [ [ 4- di f | upt enrinby ) easiipi petbis11ybkopropyl)amino] -3’ -fluoro-
car bonyl ] butyl ] am no] sul phonyl]-3"-fluoro- [1,1"-di phenyl]-2- yI]propananlde
hydr ochl &ri el 256dThkengire- prot édul phaayiincEtarplde 10660sgysed, w th the
exception of the purification on an RP18

1.6 mmol), 0.69 g of (S)-N-[3-[[[4-(5-aminopyrid-2-yl)-

l

4
9.6
1-
iso
[S)-
p

1-[[4-difluoromethylene)piperid-1-yl]jcarbonyl]-
butyl]amino]sulphonyl]-3’-fluoro-[1,1’-diphenyl]-

2-yllpropanamide hydrochloride is isolated.

10 Yield (%) = 65; m.p. (°C) = 136-140;
20
(] 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]lcarbonyl]lbutyl]amino]lsulphonyl]-
15 6-cyclopentylphenyl]lpropanamide hydrochloride
5.1. S5-Bromo-2-pyrazinamine
28.2 g of N-bromosuccinimide (0.158 mol) are
. added portionwise, at 0°C, to a solution of 2-amino-
pyrazine (15.0 g, 0.158 mol) in 900 ml of
20 dichloromethane. After 3 hours, the reaction mixture is
filtered through a sinter funnel, washed with saturated
sodium carbonate (2 X 400 ml), water (400 ml) and brine
(200 ml), dried over sodium sulphate, filtered and
concentrated under reduced pressure. The residue
25 obtained is purified on a column of silica eluted under

pressure with a cyclohexane/ethyl acetate gradient



eolum, which is carried out using a wat er/ acetonitrile :w 47 gradlent of
fromO to 40% acetonitrile. Thus, starting wth
(S)-1-[ 2-ani no- 5- (5-ani nopyri d- 2-yl ) - 1- oxopent yl ] -

4- (di fl uor onet hyl ene) pi peri di ne hydrochl oride (0.65 g;
[ 2-(bi s(1- oxopropyl )am no]-3' -fluoro 5 1,1"-

chloride (0.69 g; 1.6 mmol), 0.69 ¢ of4§8) N-[3-[[[4-(5-am nopyri d-

1-[[4-di fluoronet hyl ene) pi perid-1-yl]ca

bonyl ] -

but yl ] am no] sul phonyl ]-3"'-fluoro-[1, 1" -di phenyl ] - 2-y|]propananide

hydr ochl ori
() _ +90 (c

?9/%? £80R?ﬁ§20|%% éxglgf(§> o%% R%rg%g%amln%ﬁa%%p

nple 5 conpo

(S)-N-[2- [[Lﬂeﬁﬁé@ 9{4 %hey&a%hms'f) veh 4ol 'sfn' %ﬁ’%ﬁ‘ff‘] 15

met hyl ene) pi peri

] car bonyl | but yl Jam no

1.6 mmol ) and
di phenyl ] - 3-yl ] sul phonyl

2-yl)

20 [a] D

6- cyclopentyig@gnyg}ptoggnaﬁpgb hy@rochhg@|de 5.1. 5-Brono-2-pyrazi nam ne

28.2 g of N-bronosuccinimde
a solution of 2-anmpnoMepyyazi(Bg-61950a6in6- ngyggghnyn 20Q [(10f 20

158 nol) are added portionw se, at

di chl oronet hane. After 3 hours, the reaction mxture is filtered t
sinter fennel, masheddmméhhyabnhakgdca$bdnym1aaﬁheﬂ@bat(a—&néaaen1)
(400 mM) and brine (200 m), dried over sodiumsul phate, filtered

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

15

20

25

4-ynoate, to give, after 7 h at room temperature,
10.6 g of methyl (8)-5-(5-amino-2-pyrazinyl)-2-[[(1,1-
dimethylethoxy)carbonyl]amino]pent-4-ynoate in the form

of a viscous oil.

Yield (%) = 77
5.3. Methyl (S)-5-(5-amino-2-pyrazinyl)-
2-[[(1,1-dimethylethoxy)carbonyllamino] -
rentanoate
A mixture of methyl (S)-5-(5-amino-
2-pyrazinyl)-2-[[(1,1-dimethylethoxy)carbonyl]amino] -
pent-4-ynoate (10.0 g;‘31.2 mmol), ammonium formate

(29.7 g; 468.0 mmol) and active 10% palladium-on-
charcoal (1.2 g) in methanol (100 ml) is refluxed for
3 hours. The reaction mixture is filtered and
concentrated under reduced pressure. The residue
obtained is taken up in ethyl acetate (300 ml), washed
with brine (2 X 200 ml), dried over sodium sulphate,

filtered and concentrated under reduced pressure. The

0C, to

hrough a
wat er
and



concentrat ed under reduced pressure. The residue 25 obtained is purified on
a colum of silica eluted under pressure with a cyclohexane/ethyl acetate
gradient 48 (9/1) to (1/1). 18.0 g of 5- bronD 2- pyrazi nam ne are obtai ned
tn the formof a yellow sh powder. Yield (% 66; mp. (C = 144 5.2.
kethyl (S)-5-(5-am no-2-pyrazinyl)-2-[[(1, 1- 5

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

5- br ono- 2- pyrazi nam ne and 11.71 (51 6 mmol) of nethyl

(8)-2-11(1, lregl@%@y&taqw@@q@w | 18 Reo Aghd 4RO 140 Oive. af ter

7 h at roomtenperature,

(S)-5-(5- ameﬂ%’t%‘@)(fr@@r”)ﬂr)es%dr[e( le]t-h a dlchloromethane/m thanol
di et hyl et hoxy) car bonyl ] am no] pent-4-ynoate in the form ? Vi scous oi

Yield (0) =mé&ktl>ed.(3.6/Mpt.hyl. A Q -0F ety INOrD-Pyr ezidwins-
2-[[ (1, 1-di net hyl et hoxy) car bonyl ] am no] - pentanoate A m xture of nethyl

(S) - 5- ( 5- an2rey r2zdyiyd2i-2y [){-(2-, [-(diriettiyIRitho et ey sxay bpawid @ no] - 20
pent-4-ynoate (10.0 g; 31.2 mmol), ammonium formate (29.7 g; 468.0 nmmol)
and acti ve DPe¥tpgaldbad emeonsodlarecbdln (the? fgrm rofimd haietofd0in ) is
refluxed for 3 hours. The reaction mxture is filtered and
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 0°C, to a solution of methyl (S)—5—(5—amino—
2-pyrazinyl)-2-[[(1,1-dimethylethoxy)carbonyllamino]-
pentanocate (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 0°C, acidified to pH
3-4 with 1IN hydrochloric acid (30 ml), extracted with
ethyl acetate (2 x 200 ml), washed with brine (50 ml),

20 dried over sodium sulphate, filtered and concentrated
under reduced pressure. 7.17 g of (S)-5-(5-amino-
2-pyrazinyl)-2-[[(1,1-dimethylethoxy)carbonyl]amino]-
pentanoic acid are obtained in the form of a white
powder, which is used without further purification in

25 the following step.

Yield (%) = 97; m.p. (°C) = 76.



concentrated under reduced pressure. The residue 25 obtained is taken up in
ethyl acetate (300 m), washed wth brine (2 x 200 m ), dried over sodium
Sul phate, filtered and concentrated under reduced pressure. The 49

residue obtained is purified on a colum of silica eluted under pressure
W t'h a dichl or onet hane/ net hanol nlxture (96/4). 7.9 g of nethyl
(S)-5-(5-amno- 2-pyrazinyl)-2-[[(1 ggnethylethoxy)carbonyl]anlno] 5
pentanoate are isolated in the f or m of vi scous oi l Yield (%9.= 79 5.4.
(S)-5-(5-Am no-2-pyrazinyl)- 2-[[(1, 1- d|nethylethoxy)carbonyl]anlno]

pentanoic acid 1 |t?8¥n§ % gﬁhd§h§% %39 %8(§ _mmol ) is added, at 0C, to

a solution of ne

258 ol 10 re ﬁinéﬁd%%% L e SN
to warmto room 15 tegp;;iggg oﬁQQ]%&k&ﬁhEQrbﬁm%Q%t'”Ued for 18 hours. The

nmet hanol i s evaporate uced pressure and the residue obtained

is cooled to OC, aCidTﬁéegrBQeQH ig- eWEmeEH hydreehlsaies wagi (30 m), -
extracted with ethyl acetate (2 x 200 m), washed with brlne (50 m), 20

dried over spdixgmsubphane, ahil benediagdwe@ncentraged 7 .Bnegiolnediced
pressure 7.17 g of (S)-5-(5-am no-
2-pyrazi nyl Y sp-b (3-amthoephpyethaxy)l¢acbaonyh] ardiaekthylethoxy) -
carbonyllamino]pentanoic acid and 1.9 g (11.25 mmol) of
4-(difluoromethylene)piperidine hydrochlofide, to give
2.61 g of 1,1-dimethylethyl (S)-[4-(5-amino-

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

Yield (%) = 82; m.p. (°C) = 133
5.6. (S)—l-[2—Amino—5—(5;amino—2—pyrazinyl)—

15 l1-oxopentyll-4- (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-[[4-(difluoromethylene)piperid-1l-yllcarbonyl]lbutyl]-

| carbamate, to give 2.45 g of (S)-1-[2-amino-5-(5-amino-
2-pyrazinyl)-1-oxopentyl]-4-(difluoromethylene) -
piperidine hydrochloride (2:1) in the form of a viscous
oil.

25 Yield (%) = 100

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

-[[4-(difluoromethylene)piperid-1-yl]-



pentanoic acid are obtained in the formof a white powder, which is used
# thout further purification in 25 the followng step. Yield (0) = 97,

mp. (C =76. 50 5.5. 1,1-Dinethylethyl (S)-[4-(5-am no
2-pyrazinyl)-1-[[4-difluoronet hyl ene) pi perid- 1-yl]carbonyl]butyl]carbamate
The process is performed in the sane way as 5 in Exanple 1.4, and starting
wth 2.32 g (7.5 mmol ) of

(S)-5-(5-am no-2-pyrazinyl)-2-[[(1,1- d| rrethyl et hoxy) -

car bonyl ] am no] pentanoic acid and 1.9 g (11.25 nmol) of

4- (di fl uor onet hyl ene) pi i ige, Ve _ g of

1, 1-di net hyl et hyl (S) l:’}["" g@('bh%%%#@wd%hw] pHhA"% - & o
2-pyrazinyl)-1-[[4- (dikthegnemenhylererinkelidd rdy

car bonyl ] butyl ] car barrgte ?ngt heE} (%f%m (})DfE an anor Bbtgouoscmﬁorv\l/ddeer Yield (0) =

- 82; mp. (O = 133 5. Ghe( Protek?d- A RerFolrhredniitO-t2rP At My akd

1- oxopentyl] 4- (di fl uoronet hyl ene) pi peri di ne hydrochloride 2:1) The
process is perEsampdei 0.6heandne sway tdng withxanlile gl.@...0 awbist &t i ng Wit h
2.6 g (6.1 nmmol) of 1,1-dinethylethyl (S)-[4-(5-am no- 2 pyrazinyl) 20

1-[[ 4- (dbf I aer{bdret( ﬂ\ybapp):pppév B boy FBeayiodopdnigtiHdnz esardidmianylt 0 gi ve
2.45 g of L [ 2- am no- 5- (5-am no-

2-pyrazinyl § loékéﬁeﬁﬂﬁl L-21( @i (Buér ometliylodnd)s) -1- [2-amino-

5—(5—amino-2-pyraziny1)—1-oxopentyl]—4—(difluoro—
methylene)piperidine hydrochloride (2:1), 1.3 g of
(S)—N-[2—[[[4—(5—amino—2—pyrazinyl)-1-[[4—(dif1uoxo—

10 methylene)piperid—l—yl]carbonyl]butyl]amino]sulphonyl]—

6-cyclopentylphenyl]propanamide are obtained.

Yieldv(%) = 68; m.p. (°C) = 136-140;
20 '
.[a]D (°¢) = +103 (¢ = 0.2; methanol)

Example 6 (compound 71):

15 N-[3-[[[(1S)-4-(5-Aminopyrid-2-yl)-1-[(4-methylpiperid-
l-yl)carbonyl]butyl]amino]sulphonyl] [1,1’'-diphenyl]-
2—y1]acetamideAhydrochloride

6.1. 2-(Diacetylamino) [1,1’-diphenyl]-3-sulphonyl
chloride |

20 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

25 dichloromethane (250.0 ml) and cooled to 0°C, followed
by addition of phosphorus pentachloride (37.40 g;

178.0 mmol). After 6 hours at 0°C, the reaction mixture



pi peridine hydrochloride (2:1) in the formof a viscous oil. 25 Yield (0)
= 100 5.7. (S)-N[2-[[[4-(5-Am no-2-pyrazinyl)-
1-[[4-(difluoronethylen.e)piperid-1-yl] 51

car bonyl ] but yl ] am no] sul phonyl ] -6-cycl o- pentyl phenyl ] propanam de

hydrochl oride The process is perfornmed in the same way as in Exanple 1.6,
and, startlngvmth1119(30n’m)l)011> 5 ,
2- [b| s( 1- oxopropyl ) am no] - 3- cycl openty penzenesul phonyl chloride and 1.21
g (3.0 mol) of (S)-I-[2-am no

o (- amno- & gggﬁégxigge ox9Rent YLh AL Lugro. mRthyl ene)piperi dine

(S)-N-[2- [[la‘été ng] Eat ra2|n I) %P%Vfr{.épbfl (rb(rjly%]%hed with

met hyl ene) pi perl ony trJlty

136, 140, 26 LA %ﬁ??rHE?”a (Ea2bGe8 B0 anoﬁ?ﬁhéx@°)f11§%5 Bhpound 71):

15 N-[3-[[[ 44 eAeh ScOpLBARYREER2- srh)e %eEQéu@EEQYER&Bﬁ%'t@ aphed
| -yl)carbonyl ] butyl]am no] sul phonyl] [1,1"-di phenyl] g] acet am de

hydrochl grigg &.doldmhDbacetylasine)[ é1dtidyphenyl lan3n5%|e&|&9ﬂéy|— chloride
20 A solution of the N, N-diethylethanam ne salt
ether gradient of from 0 to 60% ether. 14.1 g of
2—(diacetylamino)[1,1’—dipheny1]-3-su1phony1 chlo:idg_’
are isolated in the form of an amorphous white solid.
Yield (%) = 45.0
10 6.2. 1,1—Dimethylethy1 [(S)-4-(5-aminopyrid-2-yl1)-
1- [ (4-methylpiperid-1-yl)carbonyl]lbutyl]-
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-oa-[[(1l,1-dimethyl-
ethoxy)carbonyl]amino]pyridine-2-pentanoic acid
(11.0 g; 31.0 mmol) and 4-methylpiperidine (5.5 ml;

20 46.0 mmol), 1,1-dimethylethyl [(S)-4-(5-aminopyrid-
2-yl)-1-[(4-methylpiperid-1-yl)carbonyl]lbutyl]carbamate
are isolated.

Yield (%) = 86
6.3. 1-{(2S8)-2-Amino-5-(5-aminopyrid-2-yl)-
25 l-oxopentyl]-4-methylpiperidine hydrochloride
The same procedure as in Example 1.5 is used.

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



of 2-am no[ 1, 1" -di phenyl]-3-sul phonic acid (31.2 g; 89.0 mml) in acetic
anhydride (93.0 nml) is refluxed for 4 hours. The reaction mxture is
concentrated under reduced pressure. The residue obtained is taken up in
25 di chl oronet hane (250.0 m) and cooled to OC, followed. by addition of
phosphorus pentachloride (37.40 g; 178.0 mmol ). After 6 hours at 0C, ‘the
reaction mxture 52 is concentrated upder reduced pressure. The residue
obtained is taken up in ether (500 m); washed with brine (100 m), dried
over sodi um sul phate, filtered and then concentrated. The residue is

chr ot 00 33hed; 0010 HIpBLYFLREbSL Lk, 8) BB ,0:- exane -

et her gradie of f

2- (di acetyl agiBgh 1'(1di phgnybk- 3- onyl cchl gri de _hsolated in the
formof an iﬁ%?ﬁhéﬁg &%?tg §b|?g_§ %#EFE'(§©5=B4§&OQ16(%$§.b

1, 1- Di met hya@t Ayl 5L (S) afti hEppai AOPY LN 0= 2= ¥hbpentyl]-4-methyl- -
1-[ (4-met hyl pi perid-1-yl)carbonyl]butyl]- carbanmate The saime procedure as

in Exanpl e gigetsdisedhydnbthlbhedexaept bbBahetihenpuhif fegki 88 an a col um
of 15 silica, which is carried out with an ethyl acetate/nethanol gradient
of fromb® tlydbdésoephanahorpHbus, pstvdeti nghichhis used without '
(S)-5-amno-a-[[(1, 1-di net hyl - et hoxy) carbonyl ] am no] pyri di ne- 2- pent anoi c
acid (11.0fgrtBerOpwnbfjcahdod- iet hipeptpeéilpding £5ep.m ;
Yield (%).= 100
6.4. N-[3-[[[(1S)-4-(5-Aminopyrid-2-yl)-
1-[(4-methylpiperid-1-yl)carbonyl]butyl]-
10 amino]sulphonyl] [1,1’'-diphenyl]-2-yl]-
acetamide
The process is performed in the same way as
in Example 1.6. Thus, starting with 2-
(diacetylamino)[1,1’—dipheny1]-3?sulphonyl chlofide
15 (4.57 g; 13.0 mmol) and 1-[(2S)-2-amino-5-(5-
aminopyrid-2-yl)-1l-oxopentyl]-4-methylpiperidine
hydrochloride, 5.2 g of N-[3-[[[(1S)-4-(5-aminopyrid-
2-y1)-1—[(4—methylpiperid-l—yl)carbonyl]butyl]amind]—
sulphonyl][1,1’'-diphenyl]-2-yllacetamide are obtained.
20 Yield (%) = 66; m.p. (°C) = 176-180;

20

[a] D (°) = +184 (c = 0.2; methanol)

Example 7 (compound 52):
N-[[[3-[(1S)-4-(5-aminopyrid-2-y1)-1-[{4- (difluoro-
methylene)piperid-1-yl]lcarbonyl]lbutyl]amino]sulphonyl]-
25 [1,1'-diphenyl]-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)



20 46.0 mol ), 1,1-dinmethylethyl [(S)-4-(5-am nopyrid-

2-yl)-1-[ (4- et hyl pi perid-1-yl)carbonyl]butyl]carbamate are isol ated.
Yield (%9 = 86 6.3. 1-[(2S)-2-Am no-5-(5-am nopyrid-2-yl) 25

A1- oxopentyl ] -4-net hyl pi peri dine hydrochloride The sanme procedure as in
Exanple 1.5 is used. Thus, starting with 1,1-dinethylethyl [(S)-4-(5-amno
53 pyrid-2-yl)-1-[(4- rrethyl pi perid- 1- %I4)carbonyl]butyl] carbamate (10.2
g; 26.0 mml), 9.5 g of 1-[(29)-2-

am no- 5- (5- am nopyri d-2-yl) -1 -oxopentyl]-4-net hyl pi peri di ne hydrochl oride

are obtainedsi p_thg St Ay grQ er, which is used
w t hout further (purl fi crpatl (iln 05)n[ t%e fﬁﬁyovq\}}ﬁigostep (o) = 100 6. 4.

N-[3-[[[ (1Shhdok3aAmamepyur izd-2-Ml0.5 mmol) of 1,
1-[ (4- et hyl pi perid-1-yl)car l?(z)nyl [ butyl] - ) 10 - dlmethylethyl :
ani no] sul phaeyL]al,(5-agipleyila-2-%11])-- 120gtard 108 ybie, Pr ocess i s perfor med
in the sanme way as in Exanple 1.6. Thus, starting with 2-
(di acet yl anneehly1 eh'e) giipleeriyl- ]1~3P1$ldﬂaﬂ+my§/|1]®ﬁt®'l|]d:%rlﬁn(a4:e57 ;5 3. 0 mmol ).
and 1-[(2S)-2-am no-5-(5- aninopyrid-2-yl)-1-oxopentyl]-4-nethyl piperidine
hydrochl éri @€, N5.[2 [§ -df( 1) [-3-([5[-eiSopy{rS-cami-yapyli-d-(4 - (difluoro-
2-yl)-1-[(4-net hyl pi perid-I|-yl)carbonyl]butyl]am no]-

methylene)piperid-1- yl]carbonyl]butyl]amlno]sulphonyl]—

[1,l’—d;phenyl]—2—y1]acetam1de are obtained.

Yield (%) = 71; m.p. (°C) = 170-174;
20 o
[a] D (°) = 490 (¢ = 0.2; methanol)

10 Example 8 (compound 114):
N—[3—[[[(1S)—4—(6—aminopyrid-3—yl)—1—[(4;me£hy1piperid—
1—y1)carbonyl]butyl]amino]sulphonyl]—5—phenylpyrid—4—
vl]propanamide hydrochloride

8.1 1,1-Dimethylethyl (3,5-dibromopyrid-4-
15 vl1l)carbamate
A mixture of 1,1-dimethylethyl
4-pyridinecarbamate (11.0 g; 57.0 mmol) and N-bromo-
succinimide (25.6 g; 142.0 mmol) in acetonitrile
(50 ml) is heated for 12 hours at 55°C. The reaction

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-



sul phonyl ][ 1, 1' -di phenyl ] -2-yl Jacetam de are obtained. 20 Yield (% = 66;
mp: (C = 176-180; 20 [a] D () _ +184 (c = 0.2; nethanol) Exanple 7
{conpound 52): N-[[[3-[(1S)-4-(5-ani nopyrid-2-yl)-1-[[4-(difluoro-

met hyl ene) pi peri d- 1-yl ] carbonyl ] butyl ] am no] sul phonyl] 25

< [I,1 -di phenyl]-2-yl]acetam de hydrochl oride The process is performed in
the same way as in Exanple 1.6. Thus, ggtarting with 3.52 g (10.0 mmol) 54
of 2-(diacetylamno)[1, 1 -Bi phenyl]-3-sulphonyl chloride and 4.2 g (10.5
mol ) of 1, 1-dinmethylethyl (S)-[4-(5-am nopyrid-2-yl)-1=[[4-difluoro-

et hyl ene) papgkbobyyhihcarhanyalpamsltlc ankanaif.atbd i% THY form of

N-[[[3-[(1S)-4-(5-am nopyrid-2-yl)-1-[[4-(difluoro-
met hyl ene) pepehidel syliligar bonyl ] but yl ] am no] sul phonyl ] -
[1,1" - Bi phenyl]-2-yl]acetam de are obtained. Yield (%9 =71, mp. (O =
170-174; 20ipafl D%() = 4190 (c = 0.2; methanol) 10 Exanple 8 (conpound
114): N [3-[[[(1S)-4-(6-am nopyrid-3-yl)-1-[(4-nmethyl pi perid- .
1-yl) carbonyl ] buByk] ai, AePsmephyngthy3- dRetydomor-iSd-pheryllgyraghdam de
hydrochl oride 8.1 1, 1- D net hyl et hyl (3, 5-di bronopyri d-4- 15 yl)carbanate
5 vl)carbamate ‘
A mixture of 1,1-dimethylethyl (3,5-dibromo-
4-pyridyl)carbamate (4.2 g; 12.0 mmol), phenylboronic
acid (1.76 g; 14.4 mmol), sodium carbonate (3.1 g;
29.2 mmol) and tetrakis(triphenylphosphine)palladium
10 (0) (0.416 g; 0.36 mmol) in dioxane (24 ml) and water
(12 ml) is heated at 70°C 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 0 to 5%. 2.3 g of 1,1-dimethylethyl (3-bromo-5-
20 phenylpyrid-4-yl)carbamate are isolated in the form of
a white solid.
Yield (%) = 55
8.3 Tributyl|[ (phenylmethyl)thio]stannane
1,8—Diazébicyclo[5.4.0.]undec—?—ene (DBU) 1is
25 added dropwise at 20°C, under argon, to a solution of

benzenemethanethiol (11.72 ml; 100.0 mmol) in anhydrous

DMF (20.0 ml). After 0.5 hour at 20°C, the reaction



A mxture of 1,1-dinethylethyl 4-pyridinecarbamate (11.0 g; 57.0 mml) and
N-brono- succinimde (25.6 g; 142.0 mmol ) in acetonitrile (50 mM) is heated
for 12 hours at 55C. The reaction 20 m xture is concentrated under reduced
pressure. The residue obtained is taken. up in ether (400 m ), washed

wi th saturated aqueous potassi um bi carbonate solution (2 x 200 nl), dried
over sodium sul phate, filtered and  th concentrated under reduced
pressure. The residue 25 is chromatographed on a columm of silica, eluting
with an ethyl acetate/cylohexane gradient of fromO to 10% ethyl acetate.

°.2,9, %, 1 MALIELNLLY o:5 95 Ay ampyil v el e
11D el YLEEY abSpRiaE. IHRNGANAN dsta 13 HHCADYIBLE b T © of

1, 1- di met hyl et hyl , 5-di brono- 4-pyridyl)carbamate (4.2 g; 12.0 mmol ),

pheny! bor ontempa%du% 26.00st4 r4 ima0k), coodiueearRenal edidsl Ghe29. 2 Mol )
and tetrakis(tri phenyl phosphi ne)palladium 10 (0) (0.416 g; 0.36 mmwl) in

di oxane . (24rshitand wakenre( 12 mlakens upeahegeat aARC (Udemlar,gon for 8
hours. The reaction mxture is concentrated under reduced pressure. The
resi due bbtaiankddi withkeatep (3 &t BYPD m&@ebaﬁeb@Zﬁ@ 1,0 washed W th wat er
(2 x 100 mM) and
washed with sodium sulphate, filtered and then
cqncentrated under reduced pressure. 39.0 g df
tributyl[(pheﬁylmethyl)thio]étannane are obtained in
the form of a colourless o0il, which is used without
10 further purification in the following step.
Yield (%) = 95
8.4 1,1-Dimethylethyl [3-phenyl-5-
[ (phenylmethyl)thiolpyrid-4-yl]lcarbamate
A mixture of 1,1-dimethylethyl (3-bromo-5-
15 phenylpyrid-4-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 90°C. After 4 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 équeous 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



15 brine (100 m ), dried over sodium sul phate, filtered and then
*‘concentrated under reduced pressure. The residue is chromatographed on a
colum of silica, eluting with an ethyl acetate/cycl ohexane gradi ent of
fromO to 5% 2.3 g of 1, 1-dinethylethyl (3-brono-5- 20

phenyl pyrid-4-yl)carbamate are isolated in the formof a white solid.

Yield (%9 = 55 8.3 Tributyl[(phenylneEEyl)thlo]stannane
1, 8- Di azabi cycl o[ 5. 4. 0. ] undec- 7- ene ( is 25 added dropmnse at 20C,
under argon, to a solution of benzenenethanethiol (11.72 m; 100.0 nmmol) in

anhydrous EBEaﬁggdolgiEhré%%%ﬁgga?hQQuBna% %Qggnﬁh fr%ﬂﬁE%%P 56 mxture

is cooled to OC and tributyltin chlforide 1s - ropwi se. ‘'The mixture is

al loned to wanEihg QeH ahCBRPELAL HEetaRe /ShicibHeg s ¢ealdiRked Jor 5 hours.
The reaction mxture is taken up in pentane (400 ml), 5 washed with water

(3 X 300 m ¥ramdobebng0g180hil) acevasked 1wiot sﬂduum U3 a.ethiyit ered and

then concentrated under reduced pressure. 39.0 g of

trlbutyI[(pméﬁphaeyhyB}ﬁhphksyameahg1athlobp&mﬁad4|&1tmaﬂbmmaw§ a

colourless oil, which is used without 10 further purification in the

foll owi n§ seep. i¥ypébtefyyn=tbs 8o#mlof- Bi whtilrgl ebAykd.[ 3- phenyl -

[(phenylnethyl éhkg1pyr|d 4-yl ) car bamat e
8.5 3-Phenyl-5-[ (phenylmethyl)thio]pyrid-4~amine
| A solution of 1,1-dimethylethyl [3-phenyl-5-

[ (phenylmethyl)thiolpyrid-4-yl]carbamate (0.9 g;

10 2.7 mmol) in methanol (50 ml) is treated for 5 minutes
at 0°C with a stream othydrogen chloride. The mixture
is allowed to warm to room temperature and stirring is
continued for 6 hours. The reaction mixture is
concentrated under reduced pressure. The residue

15 obtained is taken up in ethyl acetate (150 ml), tfeated
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) thiolpyrid-4-amine is

20 obtained in the form of a viséous oil, which is used
without further purifiéation in the following step.
Yield (%) = 100

8.6 4-[bis(l-oxopropyl)amino]-5-phenylpyrid-3-
sulphonyl chloride

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

propionic anhydride is heated at 150°C for 6 hours. The



A mxture of 1,1-dinethylethyl (3-bronp-5 15 phenyl pyrid-4-yl)carbanate
(2.30 g; 6.6 mmol), tributyl[(phenylnnethyl)thio]stannane (2.44 m; 7.3
mol ) and tetrakis(triphenyl phosphi ne)palladium (0) (0.30 g; 0.26 mMmmol) in
anhydr ous .di oxane (4.0 m) is heated for 10 hours under argon at 90C.

After 4 hours 20 and 6 hours, tetrakis(triphenyl phosphine)palladium(0) is
added (0.30 g and 0.15 g, respectlvely% The reaction mxture is taken up
in ether (100 ), treated for 0.5 hour w th aqueous 5% pot assium fl uoride
solution (50 M) and then flltered through a sinter 25 funnel. The filtrate

s vashed wiLlcbeimorkS0d 5o Wded OVar SOUMDS YAl Siddgped and

then concentrate ut pr essure. e resi al ned i's

chr omat ogr aphedugB g2 & @R %r&mlelrcemﬁlllétalt%n FULNE: IS %m'owm
acet at e/ cycl ohexane gradient of fromO to 20% et hyl acetate. 1.6’9 of

L, 1-di et hykeeby| sullghnirgny lcridk(eieenyl. et hul,) thisok@ieni)d-4 Wdaa bamat e 5
are isolated in the formof a white solid. Yield (% 45 8.5
3- Ph. enyl - 5dkbph&9¢|nath%Pﬁthm@]ﬂyﬁhdtﬁréﬁb&ethé &Qb%k!@&dﬂhct ’
1, 1- di net hyl et hyl [3-phenyl-5- [(phenyl methyl)thio] pyrid-4-yl]carbanmate
(0 9 g; %0 Qbﬁamnaﬁ)abnveeﬁhaa@btaﬁoanﬁﬁ (8 tleaked fvartedr m nutes at 0C
with a stream of hydrogen chloride. The m xture is allowed to warmto room
t enper at ur e (8nd @ﬂppra%@ersO.S hour at 5°C, the reaction mixture
is. concentrated under reduced pressure. The residue
obtained is taken up in ether (150 ml), washed with
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(l-oxopropyl)amino]-5-
rhenylpyrid-3-sulphonyl chloride are obtained in the
form of a viscous o0il, which is used without further
purification in the following step.
15 Yield (%) = 100
8.7 N-[3-[[[(1S)-4-(6-aminopyrid-3-yl)-1-[(4-
methylpiperid-1-yl)carbonyl]lbutyllamino]-
sulphonyl]-5-phenylpyrid-4-yl]propanamide
_hydrochloride
20 A solution of 4-[bis(l-oxopropyl)amino]-5-
phenylpyrid—3—su1phonyl chloride (0.5 g; ~1.0 mmol) in
dichloromethane (3 ml) is added dropwise, at 0°C, to a
mixture of 1-[(2S)-2-amino-5-(6-aminopyrid-3-yl)-1-
oxopentyl]-4-methylpiperidine (0.35 g; 1.1 mmol) and
25 triethylamine (0.45 ml; 3.3 mmol) in dichloromethane

{3 ml). After 6 hours at 0°C, the reaction mixture is

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



continued for 6 hours. The reaction m xture is concentrated under reduced
pressure. The residue 15 obtained is taken up in ethyl acetate (150 m),
treated wth saturated aqueous potassium carbonate solution (20 nml), dried
over sodium sul phate and filtered and then concentrated under reduced
pressure. 0.8 g of 3- phenyl - 5-[ (phenyl met hyl ) t hi o] pyri d-4-am ne is 20
obtained in the formof a viscous oil, -which is used wi thout further
purification in the foll ow ng step. Y|eId (% = 100 8.6

4-[ bi s(I - oxopropyl ) am no] - 5- phenylpyrld 3- sul phonyl chloride 25 A

sol ution: of nyl Y. 1.Q] pyr 2. 74
nmol ) in pr(osg)l gﬂ?c %rﬁegl( chyg}l S qﬁi(;{%[ c#l)]{rmlagcfpc ffoltrjl ourasné‘lqé rgS
reaction m ¥wcRnitS 2t QRC et e¢ Hpder Jrducad U cgmd used wit hout
further purification in the followng “step. Sulp ry 8h ide (0.75 m;

9.4 mol ) isbaddedd dsORWke, ﬁ@@&ﬁﬁﬁ@ﬂi{ﬁazpf(ﬁdﬁ% Gfude product 5
obt ai ned above in acetic acid (3 m) and water (O . After 0.5 hour at

5C, the reacbioardnitxt Ore ang corReeirated Wders &ﬂdﬁﬁﬁﬁ;ﬁhﬁﬁﬁufe The
residue obtained is taken up in ether (150 m ), washed with water (50 m)

and briné (58rekjn odr emcoover gaedi witEd dulhphatse atf iddeet ed and t hen
concentrated under reduced pressure. 1.1 g of 4-[bis(1-oxopropyl)am no]-5-
temperature, the reaction mixture is concentrated under
reduced pressure. The residue is chromatographed on a
colﬁmn of silica, eluting with a dichloromethane/ |
methanol gradient of from 0 to 5% methanol. 0.45 g of

10 Dbase 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 acetonitrile/

15 water mixture. 0.42 g of N-[3-[[[(1S)-4-(6-aminopyrid-
3-yl)-1-[(4-methylpiperid-1-yl)carbonyl]lbutyljamino]-
sulphonyl]-5-phenylpyrid-4-yllpropanamide hydrochloride
is isolated.

Yield (%) = 66; m.p. (°C) = 180-184;

20

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

Example 9 (compound 118):

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

pyridyl)-1-[[4-difluoromethylene)-1-piperidyl]-

carbonyl]lbutyl]-2- (formylamino)-3’'-methyl hydrochloride
25 9.1 [1,1’-diphenyl]-3-sulphonamide-2-amino-N-

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



_phenyl pyri d- 3-sul phonyl chloride are obtained in the formof a viscous
*0il; which is used without further purification in the follow ng step. 15
Yi el d (o) =100 8.7 N[3-[[[(1S)-4-(6-am nopyrid-3-yl)-1-[(4-

iret hyl pi peri d- 1-yl ) car bonyl ] butyl ] am no] -

sul'phonyl ] - 5- phenyl pyri d- 4-yl ] propanani de hydrochl oride 20 A sol ution of
4-[ bi s(1-oxopropyl)am no] -5- phenylpyrig-3-sulphonyl chloride (0.5 g; -1.0
mol) in dichloronethane (3 m) is added dropwise, at 0C, to a mxture of
1-[(2S) - 2- am no- 5- (6-am nopyrid-3-yl)-1- oxopentyl]-4-nethyl pi peridine

(0,35 9. 1L ol s 8, L a8 (Oxtedio b iy

di chl or onet hane ours 'at e ion nlxture is

taken up in ethyl aceE@E?IQlQO Hnmashed with brine 59 (50 nml), dried
over sodi um sul phat e, ered and Then concentrated under reduced

pressure. The residueg oltained h§1@459qaugn@n(ge@qamﬁgngqua@da@a1o m),
cooled to OC and then treated for 5 mnutes with a 5 stream of amoni a gas.

After 4 hougsoplvikeofo herpefaicedr €ollufte oheadt i0Qm 4mgxt(ur.g7 smeANCT rat ed .
under reduced pressure. The residue is chromatographed on a colum of
silica, elutisg- ﬂmEM1aoduchlardnéﬂh@mQMetMQﬂhamoluﬁpmmemndyﬁ]4ron10 to 5%
met hanol . 0.45 g of 10 base is isolated (yield (% = 77), which is taken up
in carbonyl]-2-pyridinebutanamine dihydrochloride in 10 ml
of dichloromethane, followed by dropwise addition, af
0°cC, of é 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 éolution and finally
dried over Na;S0;. 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 vYield (%) = 60
9.2 N-[(1S)-4-(5-amino-2-pyridyl)-1-[[4-
difluoromethylene)-1l-piperidyl]carbonyl]-
butyl]-2-(formylamino)-3'-methyl [1,1’-
diphenyl]-3-sulphonamide hydrochloride
25 A solution of 0.55 g of N-[(1S)-4-(5-amino-2-
pyridyl)-1-[[4-difluoromethylene)-l-piperidyl]-

carbonyl]lbutyl]-2- (formylamino)-3’'-methyl 2-N-amino-



' 2 m of a 0.1N solution of hydrogen chloride in isopropanol and is
concentrated under reduced pressure. The residue is purified by
thromat ography on a colum of RP18 silica gel, eluting with a 3/7
acetonitrile/ 15 water mxture. 0.42 g of N-[3-[[[(1S)-4-(6-am nopyrid-
3-yl)-1-[(4-methyl pi perid-1-yl)carbonyl]butyl]amn no] -
sul phonyl | - 5- phenylpyrld 4- yI]propanan%?e hydrochloride is isolated. Yield
(% =66; mp. (C = 180-184; 20 20 [a] D () +100 (c = 0.2; methanol )
Exanpl e 9 (conpound 118) [1,1'-di phenyl] - 3- sul phonani de,
N-[(1S)-4-(5%qaRin F d I UQr0 qne piperidyl]-
carbonyl]bu?%l?] geﬁgﬁﬁyﬁan¥n%f&§hk%a 4 ﬂ;dggiﬁ¥orﬁhé %& 535

[1,1' - di phepyh}13osuhphonagi-de:2- ?&@a’%‘édN‘atI (112%)%4“»(&}@@&(} nﬁrargy') 1-[[4
60 difluoronethyl ene)-I-piperidyl]carbonyl]- butyl]-3"-methyl” 0. 74 nl of

triethyl am gaded. 3tgoblbri 9 addede GeRRW;SR hixd usd il @G eSOId8duy of 0. 64
g (1.77 mol) of 5 (1S)-5-am no-a-[[4-difluoronethyl ene)-I|-piperidyl]

car bonyl ] - 2ipybi di sBebutasanbtie 5di hydodchlcertiide adidl@nd 50ml of
di chl oronet hane, followed by dropw se addition, at O0C, of a solution of
2-anino-3'-wethylapﬁ,méatdﬂpbenybppﬁ-f@kphomylAﬁhbarb@ap@&dﬂlqm 1.77 mmol)
'n 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 Na,SO,. The
solvent is evaporated off under reduced pressure and
10 the residue is takén up in 10 ml of a 0.1 N soclution of
hydrogen chloride in isopropanol and evaporated under
reduced pressure. The product is then chromatographed
on RP18 silica in an N/100 hydrochloric acid/aceto-

nitrile 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 (¢ = 0.2; methanol)

Example 10 (compound 123):

-[2-[[[(1S,3Z2)-4-(5-amino-2-pyridyl)-1-[[4-difluoro-
20 méthylene)—l-piperidyl]carbonyl]—3—butenyl]amino]-
sulphonyl]-6-(2-thienyl)phenyl]acetamide hydrochloride
10.1 Methyl (28)—2—[2(2—dimethyl—l-oxopropoxy)-
amino]-5-nitro-2-pyridyl)-4-pentynoate
18.3 ml (105.2 mmol) of diisopropylethylamine
25 are added to a solution of 11.95 g (52.6 mmol) of
methyl (2S)-2-[(2,2-dimethyl-1-oxopropoxy)amino]-4-

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



10 2 m of dichloronethane. After stirring for 16 h at roomtenperature,
the-reaction nediumis evaporated under reduced pressure. The residue is
taken up-in 100 m of ethyl acetate and washed with 25 m of saturated
sodi um bi carbonate solution and then with 15 25 nml of saturated sodi um
chloride solution and finally dried over Na2SO4. The solvent is evaporated
of f under  reduced pressure and the reg que i s chromat ographed on silica
in a dichl oronet hane/ et hanol nlxture of from0O to 10% nethanol, to give
0.6 g of pure product. 20 Yield (0) 60 9.2

N-[(1S)-4-(a- r

di¥fuo%one§§§?gﬁg ellpyégﬁyghl]gg5§0ﬁ§Pfom§tpaﬁf’ ffﬁlow anlno) 3' - et hyl
1,1'- Biph 1 3nS a hyd ol ied i 55 of
{1 P 8o s liog ceie Epeh sabERD B, T

car bonyl | buhy¥d} ur- ﬁ&oa@gb@@!eaobfbuwlhyb axoRMtMeBbh for
[1,1' -di phenyl]-3-sul phonam de (1 mml) in m of ethyl orthoformate is

heat ed at 125Cmmhth7a0imging.@Bdmmbndebfatgamakeg(Zrhpﬁam@lneact|on medi um
is then poured into a solution of 50 m of acetic acid and 50 m of 5
wat er .andl hphvsghahelpaCladiuh HO)Abtrer addedor anider awnder, rteduted
pressure, the residue is taken up in 100 m of ethyl acetate, washed with
50 M of sareaatzdn medium whichi de sbkut refd lame¢ddr(tethrerertuka2s804. The

40°C) for 4 h. The medium turns black. The dichloro-
meﬁhane is evaporated off and the residue is then taken
up in 500 ml of ethyl acetate. The organic phase is
10 washed with saturated sodium chloride solﬁtion, dried
over anhyarous sodium sulphate and then evaporated to
dryness. The evaporétion residue is purified on silica
with a cyclohexane/ethyl acetate mixture (85/15).
16.6 g of a brown powder are obtained.
15 vYield (%) = 90
10.2 Methyl (2S)-5-(5-amino-2-pyridyl)-2-[(2,2-
dimethyl-1-oxopropoxy)amino]-4-pentynoate
A mixture of 11.6 g (33.2 mmol) of methyl
(258)-2-[(2,2-dimethyl-1-oxopropoxy)amino]-5-nitro-2-
20 pyridyl)-4-pentynoate, 6.5 g (116.2 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 Celite. The
product is extracted with dichloromethane. The organic
25 phase is dried over anhydrous magnesium sulphate and

then evaporated to dryness. The evaporation residue is



sol vent is evaporated of f under reduced pressure and 10 the residue is
taken up in 10 M of a 0.1 N solution of hydrogen chloride in isopropanol
and evaporated under reduced pressure. The product is then chronmat ographed
on RP18 silica in an N 100 hydrochloric acid/aceto- nitrile mxture of from
f to 100% acetonitrile. 0.22 g 15 of the desired product is thus obtained.
Yield (a) = 37; mp. (O = 168; 20 [aé3D () _ +108 (c = 0.2; nethanol)
Exanpl e 10 (conpound 123): '

N-[2-[[[(1S,32)-4-(5-am no-2-pyridyl)-1-[[4-difluoro 20

hyl - = Pi peL] 1]1:3- i nol. - |
cul phony!] oTHPERE il SELRo el 2 REEHL b ABHERhSne (e thgnol ey )

(25)-2-12, anoietdyl ot 7 PXODE OPOXY) 2 A5G- 31 N hEQ- SpPY L ga'. ) - 4-pentynoat e
18.3 mM (105.2 mol ) of diisopropylethylamne 25 are added to a solution

of 11.95 g ¥H21® mppla & net hyl .
(25)-2-[(2, 2-di et hyl -1 - oxopr opoxy) am no] -4 pentynoate and 10 g (63.1
rmmol ) of 2-chl ax®-5-mettyl 6225 pydz pi pe (5 PakdRorb - g+ dégh) oponet hane,

foll owed by addition of 380-ng (2.6 mol) of copper brom de. The nedi um

i s degassed by bubbl i htR a&-gbimé tinplgh- dxepAdpokn) aé#@ongd { 1. 05 nmol ) of
tetrakis(triphenyl 5 phosphine)palladium (0) are added, under argon, to the
reacti on medi um whi chPesterhmate ef | uxed (tenperature =

4 g (12.5 mmol) of methyl (2S, 4Z)-5-(5- _
amino—2—pyridy1)—2—L(2,2-dimethy1—1—oxopropoxy)amiﬁo]—
4-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 (1/1). 1.8 g of a light brown powder are obtained.
Yield (%) = 45

10.4 (28, 4Z)-5-(5-amino-2-pyridyl)-2-[(2,2-
dimethyl—l-oxopropoxy)amino]—4—penten§ic acid

260 mg of lithium hydroxide (6.l6 mmol) are

20 added to a solution of methyl (2S, 4Z)-5-(5-amino-2-
pyridyl)-2-[(2,2-dimethyl-1-oxopropoxy)amino]-4-
pentenoate (1.8 g, i.e. 5.6 mmol) in a methanol/water
mixture (45/15). The mixture is left stirring overnight
at room temperature. The medium is evaporated to

25 dryness by azeotropic distillation of the toluene.

1.6 ml of 4N hydrogen chloride in dioxane and 30 ml of

dichloromethane are added to the medium. The resulting



40C) for 4 h. The nmediumturns black. The dichloro- nethane is evaporated
“off-and the residue is then taken up in 500 m.of ethyl acetate. The
organi ¢ phase is 10 washed with saturated sodiumchloride solution, dried
jover anhydrous sodi um sul phate and then evaporated to dryness. The
evaporation residue is purified on silica wth a cyclohexane/ethyl acetate
m xture (85/15). 16.6 g of a brown pomg r are obtained. 15 Yield (o) = 90
10. 2 Methyl (2S)-5-(5-am no-2-pyridyl)-2-[(2, 2-

di met hyl - | - oxopr opoxy) am no] - 4-pentynoate A mixture of 11.6 g (33.2 mmol)

f hyl - 2-[(2, 2-di =] - LN0}+ 5-ni.tro-2-. 20
yri dyl ) - 4 SRt GhE Ao L oA AT B A B kg SebeS e er . 200
of et hanol @&'ﬁb&%cﬁniQfoﬁ€§ﬂl8d_'&G£Ht£§?FF{1EY§e9nf efle5ﬁgapTB@ ghhanol is

evaporated off and the nmediumi$ then ered throug l1te. The
product is edkpet@emW th di chl oronet hane. The organic 25 phase is dried
over anhydrous magnesi um sul phate and then evaporated to dryness. The
evaporation resimuesis- 68z, pus) fsedsondsili6aombt hydene) -1- _
di chl or onet hane/ net hanol m xture (97/3). 8 g of a brown oil are obtained.
Yield (%9 80 10.3 Mettippef Syl 473 - b2 ( B-aimaokyi pyridyl )-2- 5 :
[ (2, 2-di met hyl - | - oxopr opoxy) am no] - 4- pent enoat e
‘ OXOpPropoxy)amino]-5-oxo-l-pentenyl-3-
pyridinamine
2.82 ml (16.1 mmol) of diisopropylethylamine.
are added, under argon, to a solution of 1.07 g
10 (6.2 mmol) of 4-difluoromethylenepiperidine in a
dichloromethane/dimethylformamide mixture (8/2). The
medium is cooled to 0°C. At this temperature, 2.2 g
(6.2 mmol) of (28, 4Z)-5-(5-amino-2-pyridyl)-2-[(2,2-
dimethyl—l—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.



| 4 g (12.5 mml) of nethyl (2S, 42)-5-(5- v
“am no- 2- pyridyl)-2-[(2, 2-di methyl -1-oxopropoxy)am no]- 4-pentynoate
di ssolved in 100 mM of ethyl acetate are 10 placed in Parr apparatus and
hydrogenated at room tenperature at a pressure of 8 psi, for 4 h. The
mxture is filtered through Wat man paper and the filtrate is evaporated.
The crude residue is purified on sili with a cycl ohexane/ ethyl acetate
m xture 15 (1/1). 1.8 g of a light brown powder are obtained. Yield (% =

45 10.4 (2S, 42)-5-(5-amino-2-pyridyl)-2-[(2, 2-
di met hyl -1 - oxoprpoxw-am npj [(I—_r§6ﬁpn,9| @? aghd. 260 3%9 g%; (éltlﬂ”l hydr oxi de

(6.16 mMml) are 20 added to a sol utlono net hyl am no- 2-

pyridyl)-2-[(2, 2-di mediwludr SHOPEPDOXY SﬁQ%eﬁigrﬁﬁPEEPBéi:&lﬁlaS g, i.e.
5.6 mmvol) in a nethanol /water mxture(4 e mxture is left

stirring overnight autreom Iamies péwl Shorl{ie] nedl(glm is evaporated to 25
dryness by azeotropic distillation of the toluene. 1.6 m of 4N hydrogen
chloride in dioxane artdi & ipteény ] et oaeiet hapérackladided to the nmedi um
The resulting 64 nediumis again evaporated to dryness. The éexpected
conpoundd i s obt ai ned 4fuamdl atidved ynin ohedX ohydnbgem cbiangdegum 10.5
6-(1Z, 4S5)- 5 [4-(difluoronethylene)-1- 5 piperidyl]-4- [2 2-di rrethyl -1 -

-~ dioxane are added to a solution of 1.95 g (4.6 mmol) of. .
6-(12Z, 4Sf—5—[4—(difluoromethylene)—l—piperidyl]f4- |
[2,2—dimethyl—l—oxoproboxy)amino];5-oxo—1—pentenyl-3—
pyridinamine in 40 ml of dichloromethane. The medium is

10 left stirring overnight at room tempefature. 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 (2.94 mmol) of triethylamine are added thereto.
The medium is cooled to 0°C. At this temperature,

15 350 mg (0.98 mmol) of 2-[(diacetylamino)-1,1"'-
diphenyl]-3-sulphonyl chloride are added. The mixture
is allowed to warm to room temperature with stirring
over 1 h. The medium is washed with aqueous sodium
chloride solution and then_evaporated to dryness. The

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

25 reverse phase using an N/100 hydrochloric

acid/acetonitrile gradient of from 0% to 100%

acetonitrile.



oxXopr opoxy) am noj - 5- oxo-1 -pentenyl -3- pyridinamne 2.82 m (16.1 mol) of
“dii sopropyl ethyl am ne are added, under argon, to a solution of 1.07 g 10
(6.2 mmol ) of 4-difluoronethylenepiperidine in a

di chl oronet hane/ di met hyl f ormam de m xture (8/2). The nmediumis cooled to
.0C- At this tenperature, 2.2 g (6.2 mmol) of (2S, L
47) - 5- (5-am no- 2-pyridyl )-2-[(2, 2- di mgghyl -1 -oxopropoxy)amn no] - 4- pent enoi c
acid and 2.2 g 15 (6.93 muvol) of TBTU are added. The mixture is allowed to
warmto roomtenperature with stirring overnight. The nediumis evaporated
to dryness andighegfesi dye sy taken upihbg.ethyl acetate and washed with
saturated sodjqm carbonate solution. The organic phase is dried 20 over
anhydrous sggdi um s&j phat gganpd gvgpg;a&ggh%g 1gryness. The evaporation
residue is purPfied on silica wth a cyc o%exane/ethyl acet at e/ net hanol

m xture (45/45/10). Yield (o) = 75. 465 10.6

N-[2-[[[ (1SE8&rpde( blarttnopRupdr @y )-1-[[ 4 :

di f I uor onet hyl ene) - 1- pi peri dyl ] carbonyl ] -3- but enyl ] am no] sul phonyl ] - 6- ( 2-
t hi enyl ) pheNyl}atéf dhPdéEhydrdbhhoinde25p%6idwol -(+1.[3 -@i)f laforéN hydr ogen
chloride_ in djoxane are added to a solution of 1.95 g (4.6 mol) of. :
6- (1Z, 4%5)-methviene) vérbibenyrzhératbpnpeddyl) - 4-

butenyllaminolsulphonyl] [1,1’-diphenyl]-2-yl-acetamide

hydrochloride
11.1 Methyl (2S)-2-[(triphenylmethylamino]-4-
pentynoate

10 - 22 ml (88 mmol) of 4N hydrogen chloride in
dioxane are added to a solution of 2 g (8.8 mmol) of
methyl (S)-2-[[1,1-dimethylethoxy)carboxy]lamino]lpent-4-
ynoate in 5 ml of dichloromethane. The mixture is left
stirring for 2 h at room temperature. The medium is

15 evaporated to dryness and then taken up in 8 ml of
dichlo:omethane. 1.8 ml (13.2 mmol) of triethylamine
are added thereto. The medium is cooled to 0°C. At this
temperature, 2.6 g (0.65 mmol) 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 (%) = 92.



[2, 2-di net hyl -| - oxopr opoxy) am no] - 5- oxo- | - pentenyl -3- pyridinamne in 40 mn
of dichloronethane. The nediumis 10 left stirring overnight at room
tenperature. The nedium is evaporated to dryness. 351 ng (0.98 mmol) of
the residue are taken up in 3 m of dichloronmethane and 401 Al (2.94 mmol)
of ‘triethylam ne are added thereto. The nmediumis cooled to OC. At this
tenperature, 15 350 ng (0.98 mmol) of Z2-[(diacetylamno)-1,1'-

di phenyl ] - 3- sul phonyl .chloride are added. The mixture 1is allowed to warm
to roomtenperature with stirring over 1 h. The nmediumis washed with

aqueous sodium chlpridenspl vypEpnsandrtBepy18vapALa ed_to dryness. The 20
residue is taken up in 5 mM of tetrahydrofuran. Amonia is bubbled through

the nmedium cool ed to[ 0&ifpenddmetRyl Thaihet cabydnebubaiel s evaporated of f
and the product is then purified on silica with a cycl ohexane/ et hyl

acetate m xture (3/7)Aanchthenbebbaed5theyegheapbasatishngranoly #0
hydrochloric acid/acetonitrile gradient of fromO0%to 100% acetonitrile.
66 Yield (6.4 20moh pof (@thyl1702S) 2R-[ &4 r Dohenylmébh{t amifo? - 4ret hanol )
Exanpl e 11 (conpound. 121):

N-[3-[[ [T 1B YRR YS-Hm houD-phraaiydrous| nédrﬁhudrofﬁran, for
nEthlene)-fée%ggrigglééfgéiqgw ffﬁhenylpbosphine)palladium (0)
(3 mg; 2.7 x 107 mmol) is addéd. When the medium is
homogeneous, it is cooled £OYO°C. 173 ul (0.65 mmol) of
tributyltin hydride are added dropwise at 0°C, under
10 argon. The medium turns an opaque yellow. The medium is
allowed to warm to room temperature with stirring over
2 h. The medium is evaporated to dryness and then
purified on Florisil®, eluting with pure cyclohexéne. A
transparent viscous liquid is obtained.
15 11.3 Methyl (2S,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-
[ (triphenylmethyl)amino]-4-pentenocate 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 110°C for 24 h,
under argon. The medium is washed with saturated
25 potassium fluoride solution and then extracted with
ethyl acetate. The organic phase is dried over

anhydrous sodium sulphate and then concentrated under



but enyl ] am no] sul phonyl ][ 1, 1' - di phenyl ] -2-yl -acetam de hydrochloride 11.1
“Methyl (2S)-2-[(triphenyl net hyl am no]-4- pentynoate 10 22 ml (88 mmopl ) of
AN hydrogen chloride in dioxane are added to a solution of 2 g (8.8 mmuol)
of nmethyl (S)-2-[[1,]-dinethyl ethoxy)carboxy]am no] pent-4- ynoate in 5 ni
«of -di chl oronet hane. The mixture is left stirring for 2 h at room
tenperature. The nediumis 15 evaporatgg to dryness and then taken up in 8
m of dichloronmethane. 1.8 m (13.2 nmmol) of triethylam ne are added
thereto. The nmediumis cooled to OC. At this tenperature 2.6 g (0.65

mol ) of trilslochl grbdence raddedapberetg, The ALl yre s qlikaned to varm

to room 20 tenperature wth stirring overnrg mis washed with

water, drieg,oyef;aahydeaus §9¢2U%8ULHBﬁt 95/@“9y&ﬁ89e§\é%%%§19‘i to

dryness The evaporation residue iIs purif on"silica wt
cycl ohexanejet byt e anekatie. nmtmgeoﬁ%l e1§09 ehaaybse%élwgute solid are
25 obtained. Yield (o) = 92. 67 11. thyl (2S)-5-(tributylstannyl)-2

[ (triphenylveéhy! Yam aoki4- pentenoate Argon is bubbled through_a sol ution
of 200 mg (0.54 mmol) of methyl (2S)-2-[(triphenyl nethylam no]-4 5
pentynoase in 2 nl.ofManhyir oRS, ¢E) rBhyBraminan2-poridyl) -2-
[(triphenylmethyl)amino]—4—pentenoate
A mixture of 1.2 g (2.43 mmol) of methyl
(28,4E)—5;(5—nitro—2—pyridyl)—2—[(triphenylmethyl)—
amino]F4fpentenoate, 477 mg (8.5 mmol) of iron, 3.6 ml
10 of water, 7.2 ml of ethanol and 720 ul of acetic acid
is maintained at 110°C 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 orgahic 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 (6/4). 500 mg of a
vellow oil are obtained.
20 Yield (%) = 41.6.

11.5 Methyl (2S,4E)-2-[(2,2-dimethyl-1-oxo-
propoxylamino]-5-[5-[2,2-dimethyl-1-
oxopropyl)amino]-2-pyridyl]-4-pentenocate
A solution of 500 mg (1.08 mmol) of methyl

25 (2S,4E)-5-(5-amino-2-pyridyl)-2-[ (triphenylmethyl)-
amino]-4—pentenoate in 3.24 ml of hydrochloric acid and

2 ml of tetrahydrofuran is refluxed at 65°C for



10 mn. 5%tetrakis(triphenyl phosphine)palladium (0) (3 ng; 2.7 x 10-3
“mmol) is added. When the nediumis honogeneous, it is cooled to 0OC. 173 Al
(0.65 mMmol ) of tributyltin hydride are added dropwi se at 0C, under 10

-argon. The nmedium turns an opaque yellow. The nmediumis
.roomtenperature with stirring over
dryness and then purified on FIor|S|Ié§) eluting with pure cycl ohexane.

transparent viscous liquid is obtained.”15 11.3 Met hyl
(2S,4E) - 5- (5-nitro-2-pyridyl)-2- [(trlphenylnethyl)anlno] 4-pente

Argon is
(25)-5-(t

bUPblkeﬂotHEHUQJ)f‘hé‘ ﬁﬁ%ymno ﬁgwgal (9% %%omhh Qb qTethy

ri butyl stannyl triphe )am no

noat e
I

pentenogie and 39.5

my 20 (0. 19 a%ek)aef i 2- haaen- §ontﬁéoﬂ¥8hghnﬁn£911tHE gl janhydraus

di oxane,

for 10 mn. 11.4 ng (0.01 nmol

tetrakis(tr2phenyl phosghiue) pab adi“ﬁbf:@)bat 1t berpoaddedarthgqued umi s
mai ntai ned at 110C for 24 h, under argon. The nmediumis washed with

sat ur at ed 25h@ne953|nnefme@iuﬂelsoluftogtaﬁdlhbeatexbbﬁcted with.
The organi c phase is dried over anhydrous sodi um sul phate and

acet ate.

t hen contentempedatwmderfdr 6834 hedibedmpdéssule. wikhbedvapehatiienhyesi due is

purified
m xture

10

15

20

25

on silica with a 98/2 and then 95/5 cycl ohexane/ et hyl
20epebfand yehenw o fchdef bpdavhed. 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 yeliow.oil
are obtained.
Yield (%) = 60.
11.6 N-(1S,3E)-1-[[4-difluoromethylene)-1-

piperidyl)carbonyl]-4-[5-(2,2-dimethyl-1-

'oxbbropyl)amino]—2—pyridyl]—3—butenyl]—2,2-

dimethylpropanamide

300 mg (0.73 mmol) of methyl (2S,4E)-2-[(2,2
dimethyl-1l-oxopropylamino]-5-[5-[2,2-dimethyl-1-
oxopropyl)amino]-2-pyridyl]-4-pentenocate are added to
solution, cooled to 0°C, of 120 mg (0.73 mmol) of
4-difluoromethylenepiperidine in 8 ml of dichloro-
methane and 509 ul of diisopropylethylamine, followed
by addition of 257 mg (0.80 mmol) of TBTU. The medium
is left stirring at 0°C for 2 h 30 min. The dichloro-
methane is evaporated off. The residue is taken up in
ethyl acetate, washed with saturated sodium carbonate
solution and then with water, and dried over anhydrous

sodium sulphate. The organic phase is concentrated

et hyl

acetate

a

allowed to warmto
2 h. The mediumis evaporated to

A



Yield (%9 = 31. 5 11.4 Methyl (25, 4E)-5-(5-am no-2-pyridyl)-2-
*[(triphenyl methyl)am no]-4-pentenoate A mxture of 1.2 g (2.43 mmol) of
met hyl (2S, 4E)-5-(5-nitro-2-pyridyl)-2-[(triphenyl nmethyl)- am no)

- 4-pentenoate, 477 ng (8.5.mmol) of iron, 3.6 mM 10 of water, 7.2 m of
‘ethanol and 720 | of acetic acid is maintained at 110C for 40 min. The
mediumis filtered through Celite. Thegthanol is evaporated off under
reduced pressure. The crude residue is extracted with a

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

over anhydr%é%&ﬂﬁulﬂb@t&ﬁgﬂa‘ém £ONEENLT AL ¢ uymﬁ%dr sﬂuced

pressure evaporation resi S puril |ed on silTica wth a

cycl ohexang/;atind Acat af edmmw&né&éaﬁe/Iﬁgﬂqmopfmﬁxyﬁkéow@wI_1 are
obtained. 20 Yield (% = .6. 11.5 Methyl (2S,4E)-2-[(2,2 dlmsthyl-l-oxo-

propoxyl am3yg] &y [Hf [@_@mmt@m -dre obtained.
oxopropyl ) am no] - 2- pyri dyl ] -4-pentenoate A solution of 500 nmg (1.08 mmol)

of methyl 25 125, &B) -5-%-am no-2-pyridyl)-2-[(triphenyl nethyl)-
am no] - 4-pentenoate in 3.24 nl of hydrochloric acid and 2 nl of
t et rahydy of uran 2ils. T ef4 kel at1BE ¥ o4 - 69-aimo3D-pynid¥he-tedidm i s
allowed to cool. 1N sodium hydroxide is added to the nediumuntil the pH
is basic. ; difluoromethylene)-1l-piperidyl]carbonyl]-3-
butenyl]amino]sulphonyl] [1,1'-diphenyl]-2-yl-
acetamide hydrochloride |
4.6 ml (6.6 mmol) of 4N hydrogeh chloride in
10 dioxane are added to a solution of 342 mg (0.66 mmol)
of N-(1S,3E)-~-1-[[4-difluoromethylene)-1-piperidyl) -
carbonyl]—4-[5—(2,Z—dimethyl—l—oxopropyl)amino]—2—
pyridyl]—B—butenyl]-2,2—dimethy1propanamide in 4 ml of
dichioromethane. The medium is stirred at room
15 temperature for 2 h. The medium is evaporated to
dryness. The evaporation residue is taken up in 3 ml of
dichloromethane. 315 ul (2.31 mmol) of triethylamine
are added thereto. The medium is cooled to 0°C. At this
temperature, 232 mg (0.66 mmol) of 2-(diacetylamino)-
20 {1,1’-diphenyl]-3-sulphonyl chloride are added. The
medium is allowed to warm to room temperature with
stirring over 2 h. The medium is washed with saturated
sodium chloride solution. The organic phase is dried
over anhydrous sodium sulphate and then evaporated to
25 dryness. The residue is taken up in 4 ml of

tetrahydrofuran and cooled to 0°C. Ammonia is bubbled

through over 45 min at 0°C. The mixture is evaporated



2.35 g (10.8 mmol ) of di-tert-butyl carbonate are added thereto. The
mediumis left stirring at room5 tenperature for 24 h. The nmediumis
washed with diethyl ether and then re-acidified with citric acid and the.
-crude product is extracted with dichloronmethane. The organic phase is
dried over anhydrous sodi um sul phate and then evaporated to dryness. 300
ng of a yellow oil 10 are obtained. Yiheld (% = 60. 11.6 :

N- (1S, 3E) - 1-[ [ 4-di f | uor onet hyl ene) - 1-

pi peridyl)carbonyl]-4-[5-(2, 2-di net hyl -1 -

oxopropyl ) appngl<,2-Qur i ] =3z - = i lepr.opanam de 300 ny
(0.73 mol )méf 8%%’5%5%%%&?6‘9“%?3*51‘ resiahe qsn%%fge% &

di met hyl -1 - gxopeapyk 8/l Botye1bhekdnd/diciRiNYbehate mixture (2/8)
oxopropyl)anlno]-2-pyr|dylf-4-pentenoate are added to a solution, cooled
to 0C, of 120anghéf. 63 ampkyeobe2Phdsdi Lisuapoaert Ryhenepipeoictilpg iicn 8 M of
di chl oro- nethane and 509 | of diisopropylethylamne, followed by addition
of 257 ng (8cB8/avetdndtrTBEUgrIticerediomtriom lDettb sioRring at 0C for 2 h
30 min. The dichloro- nethane is evaporated off. The residue is taken up in
25 et hyl Sacatatenitmshed Wb0hmgabfir ahedespedictimdcavhpnane asel uti on and then
with water, and dried over anhydrous sodium sulphate. The organic phase is
concent r at edoy@ingdder vacuum The evaporation residue is purified on

Yield (%) = 38; m.p. (°C) = 175;
20 '
[a] D (°) = 476 (¢ = 0.1; methanol)

Example 12 (compound 126) :

10 (S)-N-[3-[[[3-(5-amino-2-pyridyl)-1-[[4-~
(difluorométhylene)—1-piperidyl]carbonyl]propyl]amino]-
sulphonyl] [1,1’-diphenyl]-2-yllacetamide hydrochloride

12.1 Phenylhethyl (S)-4-iodo-2-[[ (phenylmethoxy) -
carbonyl]amino]kutanoate

15 14 g (43 mmol) of di(acetyloxy)iodobenzene
and 10.5 g (41 mmol) of iodine are added to a solution
of 30 g (80 mmol) of 1-phenylmethyl (L)- (N)-[ (phenyl-
methoxy)carbonyl]glutamate in 800 ml of carbon
tetrachloride, under argon. The mixture is refluxed

20 under UV irradiation. After 1 h 30 min, a further 14 g
(43 mmol) of di(acetyloxy)iodobenzene and 10.5 g of
iodine are added. After UV irradiation for 2 h, the
mixture is washed with 10% sodium hydrogen sulphite
solution (2 X 300 ml), then with 200 ml of saturated

25 sodium hydrogen carbonate solution and then with 200 ml
of water. The mixture is dried over sodium sulphate,

concentrated under reduced pressure and purified by



silica wth a dichl oronet hane/ net hanol m xture (99/1). 342 ng of a yellow
‘oil-are obtained. Yield ($) =89.7. 5 11.7
N[3-[[[(1S, 3E)-4-(5-am no-2-pyridyl)-1-[]4-
di fl uoronet hyl ene) -1 - pi peridyl]carbonyl]-3- butenyl]am noj :
wsul-phonyl ][ 1, 1' - di phenyl ]-2-yl - acetamni de hydrochloride 4.6 ml (6.6 mmol)
of 4N hydrogen chloride in 10 dioxane7§re added to a solution of 342 ng.
(0.66 Mol ) . of N-(1S,3E)-I-[[4-difluoronethylene)-I|-piperidyl)-
carbonyl]-4-[5-(2, 2-di net hyl - | - oxopr opyl ) am no] - 2-

di_.chl or onet hane.

i dyl]-3- 57 2nbIBLhY rlgihRcd geof
e mealum & ety rrad SOPORR ¥CPaRAATr B0fcR Ten” spbti RY

.tenmperature ftor e ned umils .

evapor at ed YAE6S$ohdRene ti sesi guecistakengup i, 3 m of
dichloronet%g%%?§31§ IO(Z.BE Kﬁgﬁ?go?ggf%géhg gﬁ?%g' g?ésagdgg thereto. The

medi um i s copbed hetRE1 Ab)thisogbeppPerabHesy 1232hBuy( BabBomyah) of
2-(diacetykanﬁﬁg) 20 %1,1'3diphenyl]-%izﬁlphgnyl chlg?ide aggqédded. The
medi um i s akhdwepbhbanbstet arecoptheapar ahUeBeWeblm sFi BRI Bg1Qver 2 h. The
medi umis washed with saturated sodiumchloride solution. The organic
phase is5drYeelldov®r anBydrous sodi um sul phate and then evaporated to 25
dryness. The residue is taken up in 4 m of tetrahydrofuran and cooled to
0C. Ammoni a i s blbb?efhenhtovaghydvéf) 45-nihratodCl (FPhengilnethexys -

evaporated 71 : ,
carbonyl]amlno]—2-pyridinebutanoqte

A suspension of 6 g (92 mmol) of zinc poWder
and 0.4 ml (4.7 mmol) of 1,2-dibromoethane in 7 ml of
10 anhydrous N,N-dimethylformamide is heated at 60°C with
stirring and under argon for 45 min. 0.126 ml (1 mmol)
of trimethylsilyl chloride is then added and the
mixture is stirred vigorously at room temperature for
30 min. A solution of 7 g (15.4 mmol) of phenylmethyl
15 (S)-4-iodo-2-[ [ (phenylmethoxy)carbonyl]amino]butanoate
in 1 ml of anhydrous N,N-dimethylformamide is then
added. After 30 min at room temperature, 0.28 g
(0.31 mmol) of tris(dibenzylideneacetone)dipalladium
(O),VO.38 g (1.24 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 caké is rinsed
with 2 X iOO ml of ethyl acetate and the organic phases

are combined, washed with 5 x 100 ml of water, dried



1o dryness. The evaporation residue is purified on silica wth a
«cyclohexane/ ethyl acetate mxture (2/8) and then on a reverse phase using
an N 100 hydrochloric acid/acetonitrile gradient of fromO to 100% 5
acetonitrile. 150 ng of the expected corrpound are obtained. Yield (%9 =
38" mp. (C =175 20 [a] D () = +76 (c = 0.1; nethanol) Exanple 12
(corrpound 126): 10 (S)-N-[3-[[[3-(5-am no-2-pyridyl)-1-[[4-

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

sul phonyl J[1, 1' - di phenyl ] - 2-yl ] acet am de hydrochl oride 12.1 Phenyl net hyl
(S)-4-io0do-2-[[(phenyl net hoxyé carbonyl] am noébut anoate 15 14 g (43 mmol)
of di (acet yous) $odblensehehabadanag. gogcwar%ﬁ ) UBEer olifdec8fe added to a

| -
-SrFEt ELLS?%%’&%@?W?TE?Q?%E'g‘?ﬁé%%olgdeg‘éﬁlfl Ja?%ow(’ % ﬁFN%leHg?i él under argon.
t 0 di
fu(rat hmg)r; gze‘%‘i s ?Tﬁt);% bfe g@?gt:e%ﬁl%%r}?l ‘2‘5% g%z‘é}ﬁgiaﬁﬁxiﬁengﬁ%? i odi ne
t %
are added. A1l UV éa&a@t LPNeLQ (g QOB%QE ”?gw@ugsetgtg@zg wyth 10%

sodi um hydr%gen suI hen w't

savurateg 26 SHLAPLINLPOCTs 02 bonat 6501 U bABn g LAY LN 200 1 o

wat er . 1 ed over I um su
carbonyl]amlno]-2-pyr1d1nebutanoate are thus obtained

in the form of a vellow foam.
Yield (%) = 74.
12.3 (S)-0,5-diamino-2-pyridinebutanoic acid
10 A mixture of 5.16 g (11.5 mmol) of phenyl-
methyl.(S)—5—nitro—a—[[(phenylmethoxy)carbonyl]amiﬁOJ—
2-pyridinebutancate, 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 stirréd for 4 days at 50 psi- of
15 hydrogen at room temperature. The reaction medium is
filtered through a cake of Celite and the cake is
.rinsed with 3 X 50 ml of boiling water. The aqueous
phases are combined and concentrated under reduced
pressure. 2.05 g of (S)-a,5-diamino-2-pyridinebutanoic
20 acid are thus obtained in the form of a white solid.
Yield (%) = 92; m.p. (°C) > 260.
12.4 (8)-0a,5-bis[[(1,1-dimethylethoxy)carbonyl]-
amino]-2-pyridinebutanoic acid
1.05 ml (9.19 mmol) of agueous 35% sodium
25 hydroxide solution and 2 g (9.17 mmol) of bis(1,1-
dimethylethyl) dicarbonate are added to a solution of

0.85 g (4.36 mmol) of (S)-a,5-diamino-2-pyridine-



concentrated under reduced pressure and purified by 72 filtration through
-a colum of silica gel, eluting with a 95/5 cycl ohexane/ ethyl acetate

M xture. 12.8 g of phenyl nethyl (S)-4-iodo-2-[[(phenyl nethoxy)carbonyl] -
am no] but anoate are obtained in the formof an oil. 5 Yield (% = 35. 12.2
Phenyl met hyl (S)-5-nitro-a-[[(phenyl nethoxy) -

car bonyl ] am no] - 2- pyri di nebut anoate A ﬁuspen5|on of 6 g (92 mmol.) of zinc
powder and 0.4 m (4.7 mmol) of 1, 2- dlbronDethane in7 n1 of 10 anhydrous
N, N-di met hyl f ormam de i s heated at 60C with stirring and under argon for

45 mn. 0.1 I t h i_lyl _chl-oride is .then added and the
gg %oé% g@qd) in 0 Hln%tf Wa% Y 'an@ s q %dl hl.

m xture is stirre Vi gorOUS y at roomter’rperature mn. A solution
of 7 ¢ (15-61H39h%1@EhBﬂ%ﬁylﬁ%%h%blu%ﬁon is stirred for 2 h a

(S)-4-iodo-2-[[(phenyl nethoxy)carbonyl]am no] butanoate in 1 of
anhydrous Nedbli HBhB}éB:EQhEF@ma‘?@ aS fuhehegdoed. (Af her i i@t room
tenperature, 0.28 g (0.31 mmol) of tris(dibenzylideneacetone)di pall adi um

(0), 0.38 gbﬁ_é(241nﬂﬁh)atﬂfylbl’clhym)t kA cla@iphphes phicna, 20 oF ERnGdukd. 5 mol )
of 2-brono-5-nitropyridine and 1 m  of anhydrous N, N-di net hyl formam de are
added at 5r 0B3A% tedpemahydeocandet s lmitionr @ries astdied.edh ffrar It ratidgoom
tenperature. The reaction nediumis taken up in 200 m of ethyl acetate
and 5 g of &cori ¥é bhatcoabmangnmpleat2Fef,i ither edatchniomngmeglicmke sof Celite.

The cake is rinsed

diluted with 100 ml of aqueous 1N sodium hydroxide.
solution and 50 ml of saturaﬁed sodium chloride
solution and then washed with 2 X 300 ml of ether. The

.10 aqueous phase is acidified with citric acid to pH = 4-5
and then extracted with a 75/25 dichloromethane/
isopropanol mixture (2 X 100 ml). The organic phases
are combined and concentrated under redﬁced pressure.
The residue is téken up in 100 ml of toluene and

15 concentrated again under reduced pressure. 1.18 g of
(S)-a,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-[[4- (difluoro-
methylene)-1—piperidyl]carbony1]—3—[5-[[(l,l—

dimethylethoxy)carbonyl]amino]2-pyridyl] -
propyl]carbamate
1.16 g (3.6 mmol) of O-(l-benzotriazolyl)-
25 N,N,N’,N’-tetramethyluronium tetrafluoroborate (TBTU)
are added, under argon and with stirring at 0°C, to a

mixture of 1.18 g (3 mmol) of (S)-o,5-bis[[(1,1-



with 2 x 100 mM of ethyl acetate and the organic phases are conbined,
“washed with 5 x 100 mMl of water, dried 73 over sodi um sul phate and

concentrated under reduced pressure. The residue is purified by filtration

-on a colum of silica gel, eluting with a cyclohexane/ethyl acetate
gradient of fromO to 20% ethyl acetate. 5.16 g 5 of phenyl net hyl

(S)-5-nitro-a-[[(phenyl net hoxy) - carboa?l]anino]-zépyridinebutanoate are
thus obtained in the formof a yellow foam Yield (% = 74. 12.3
(S)-a, 5-di am no- 2- pyridi nebutanoic acid 10 A mixture of 5.16 g (11.5 mmol)

of phenyl - m@yﬁﬂ@ﬁ&w&w&@ﬂ { RRsAYh gFt B9§xhqgg7gg@$§%qw naliy,

2- pyri di nebut anoa active charco active

pal I adi um on: chagcoas . snnuw@ b £ Of, ﬁEEB?ﬂB@broéﬁ}Qe%ﬂ?l%iﬂfe waler is stirred
for 4 days at 50-psi-of 15 hydrogen at roomtenperature. The reaction

mediumis @¢i$éegeddthraugh) accakedot1Gekbhetandehbe1cpkpersdihiensed with 3
Xx 50 m of boiling water. The aqueous phases are conbi ned and concentrated

under reducegdr pclelsui@e 2n03%0gmbdf of SPiahbedomsthana- pyhiedivigbutanoi ¢ 20
acid are thus obtained in the formof a white solid. Yield (%9 = 92; mp.
(O > 269. 12 a11S®yed, & bivafh (i lxrdomet bypberhoxypcanonylifring is
am no] - 2- pyri di nebutanoic acid 1.05 ml (9.19 mol) of aqueous 35% sodi um
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 ﬁl 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-(difluoro-

15 methylene)-l-piperidyl]carbonyl]-3-[5-[[(1,1-dimethyl-
ethoxy)carbonyl]amino]2-pyridyljpropy1]carbamate are
obtained in the form of a viscous oil.

Yield (%) = 100
12.6 (S)—5—amino-a—[[4—(difluoromethylene)—i—
20 ' piperidyl]carbonyl]-2-pyridinepropanamine
hydrochloride
A solution of 1.62 g (3.18 mmol) of 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 0°C with a

stream of hydrogen chloride. The solution is allowed to



25 hydroxide solution and 2 g (9. 17 nnDI) of bis(1,1- dinethylethyl)

-di carbonate are added to a sol ution of .85 g (4.36 mmol) of

(S)-a, 5-di am no-2-pyridin.e 74 butanoic aC|d in 50 mM of water and 50 ni
-of 1,1- dinethylethanol. The solution is stirred for 2 h at room
'tenperature and a further 2 g.(9.17 muol) of bis(1,1-dinmethylethyl)

Bi carbonate and 1 nml of aqueous 5 35@6f§d|un1hydroxide sol ution are added.
After stirring for 15 h at roomtenperature, the reaction nediumis
diluted with 100 m of aqueous IN sodlun1hydroxide sol ution and 50 nl of
saturated sodi um chl ori de squEion an

t@ washed with.,2 x .300 m of
et her. The WaH" afuebo ¥ phggReT 8 Bﬁ?d?? e ﬁffﬁnglfF|8°8538uF8 8ﬁr 4-5 and
then extrac %Q%Ig$%%a 7§/§5rg&c 959 ?Aed'§g 8g§n g1§%8re (2 x 100

The or € CO |ne toncen er reduced

pressure JBE 81 PusLs HAkRN1HPni N %08181118%%8&143% andg1§¢concent rat ed

aga| n under’ ucedad pressure

(S)-a,5-bi sﬁd{éﬂl%h}gy w%gibow cergﬁwblam n@léalf@%%mebut anoi ¢ acid

are obtai ne orn1o vi scous oil = 69 20 12.5

1, 1-di met hyhetiyledS) =1 -pidetdbfl yes8bonyl] -2- pyrldlnepropanamine'
nethylene)-l-plperldyl]car onyl ]-3-[5-[[(1, 1- di nmet hyl et hoxy)

car bonyl | amy@f2cipysi dye] (2 pLppykE] eAubasbtained, and is used

without further purification in the following step.

Yield (%) = 88; m.p. (°C) = 70
12.7 (8)-N-[3-[[[3-(5-amino-2-pyridyl)-1-[[4-
10 : (difluoromethylene)-1l-piperidyljcarbonyl]-

propyllamino]sulphonyl] [1,1’-diphenyl]}-2-
yllacetamide hydrochloride
0.8 ml (5.7 mmol) of triethylamine is added
to a solution of 0.7 g {1.83 mmol) of (S)-5-amino-o-
15 [[4—(difluoromethylene)—l—piperidyl]carbonyi]—2-
pyridinepropanamine hydrochloride (2:1) in 20 ml of
:dichloromethane, and the resulting solution is cooled
to 0°C with stirring. 0.58 g (1.64 mmol) of
2-(diacetylamino)-[1,1’-diphenyl]-3-sulphonyl chloride
20 is then added portionwise. After 2 h at 0°C, 50 ml of
dichloromethane are added and the solution is washed
successively with 2 X 20 ml of water, 50 ml of
saturated sodium hydrogen carbonate solution and
2 X 10 ml of water. The organic phase is dried over
25 sodium sulphate and concentrated under reduced
pressure. The residue obtained is taken up in 20 ml of

tetrahydrofuran and is then cooled to 0°C and treated



1.16 g (3.6 nmmol) of O (1-benzotriazolyl) 25 N,N,N',N'-tetranethyluronium

tetrafluoroborate (TBTU) are added, under argon and with stirring at 0C,

toa mxture of 1.18 g (3 mmol) of (S)-a,5-bis[[(1,1 75

-di met hyl et hoxy) car bonyl ] anmi no] - 2- pyri di nebutanoic acid, 1.15 m (6.6 mmol)

v

-of N, N-di.i sopropyl ethylanmne and 0.56 g (3.3 mml) of

4-di f | uoronet hyl ene- | - pi peridine hydr chlorlde in 30 m of
di chl oronet hane. The m xture 5 is allowed to warmto roomtenperature and
stirring is continued for 2 h. The reaction nmediumis diluted wwth 50 m

of d|chIorogg}hanﬁyﬁnglpngeg ona?e Sonhp lg/at Le QEQth%% wth 50 m of

saturated sodr um r ogen car Pon an agaln With 2 x 50 m of
wat er . Kt £839éCaPT@é8d'§od%5§ﬂ QéeE SRdiumsybrigte ard
concentrate er reduced pressure, Re resi ue is purified by

chr onmat ogr a@byepnz;ahcoign’aheﬁ ébheeatgsked ﬁhHE!rnQe%E@da %%sure

cycl ohexane/ et hyl acetate m xture. 2 gof 1,1- dlnethyF et hyl

(S)-1-[[4-(¢hé&l HO£0aLE obtained is urlfled by chromatography on a
met hyl ene) - | - pi peri dyl ] carbonyl ] - 3- fS [{(1, 1-di net hyl -
et hoxy) car beayhanbnos 21 pyai gyl ] pedpylihgathaset eraseurebiaiched in the form
of a viscous oil. Yield (%9 = 100 12.6
(S)-5-am no9%/][4dicdldotomethehbyienbandl RAdxture. After
pi peridyl]carbonyl]-2-pyridi nepropanam ne hydrochloride A solution of 1.62
g (3.18 nnD¢9n@¢nqutlon 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 c¢olumn, 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][1l,1’-diphenyl]-2-yljacetamide hydrochloride

is obtained in the form of a white powder.

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, “HCl” 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).
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-pharmacol ogi cal studies which denonstrated their antithronbotic and
anticoagul ant properties, and their value as therapeutically active
5 1. Determnation of the inhibition constants(Ki) wth
of a solution of test conpound (7

Subst ances.
~respect to thronmbin (in vitro) 25

goncentrations are studied), 50 I of a solution of chronogenic substrate

(2 concentrations are studied; 10 822

ronngenixTW@ dissolved in Tris

buffer at pH 7.5 (50 nM Tris, 100 and 0.1% BSA) and finally 25

of a 0.24 Un
m cropl at e.
plate 15 reader. The

t hr ombi n solution are placed in each well of a 96-well

The'relea Com ghhrogglk%ge-h%eg?gghp ?%thé%'5 nm using a

ernlned Xon ne

he conpounds

o olne LnvephLenaLanb gakafiumdﬂem emlcﬂ aefhosqe?&gt'@d I, 1gt ween 0. 001 and

100 M 2. A trcoagul a

vei ghi ng ZOQnEQtﬁﬁgmBoeae ahBeahed cWaiibhe %
orally. The aninmals are then anaesthetized with Nenbutal TM (60

vehicl e

t ‘activity on rat plasma

%%beQQHE%Un%d@’ﬂﬂéﬂ}ItS

ex vivo) 20 Male CD rats

my/ kg; 0.1 ghike) asbtredapsueobhectedctaver sap8¥ahiiesadi umcitrate (1 vol/9

vol of blood) from25 the retro-orbital
centrifugation aft.3pe08rxigatebnlbinithet éahdbitqom coagpanaisur(@i)200

pl asma are then incubated at 105

10

15

20

25

with respect to thrombin (in vitro)

25 ul of a solution of test compound. (7
concentrations are studied), 50 ul of a solution of
chromogenic substrate (2 concentrations are studied;
S2238 Chromogenix™) dissolved in Tris buffer at pH 7.5
(50 mM Tris, 100 mM NaCl and 0.1% BSA) and finally
25 pul 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
reader.

The K; is determined by the Dixon method.

The compounds of the invention inhibit human
thrombin and their K; is between 0.001 and 100 uM.

2. Anticoagulant activity on rat plasma (ex vivo)

Male CD rats weighing 200 to 250 g are
treated with the test compound or with its wehicle
orally. The animals are then anaesthetized with

Nembutal™ (60 mg/kg; 0.1 ml/kg), blood is collected

over 3.8% trisodium citrate (1 vol/9 vol of blood) from

the retro-orbital sinus and the plasma is prepared by
centrifugation at 3 000 x g for 15 minutes at room

temperature. 200 pl of plasma are then incubated at

sinus and the plasma is prepared by

of



' _37C with 200 gl of thronbin solution, the final thronmbin concentration
being 0.75 NNH units/m, and the clotting tinme is noted. The anticoagul ant
effect is expressed as a 5 percentage increase in the thronbin tinme on the

~-plasmas collected 30 and 90 m nutes after adm nistering 20 ng/kg p.o.; it
is between 100 and 2000% 3. Antithrombotic activity in rats in a nodel of
m xed arterio-venous thronbosis (in viymp) 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 inpregnated with thronboplastin
(11 ssue Facsooconi¥h) 200sulNSer LREKBIA LS. ShURL. Hae sgoppound i s 15

adm nistered orally in several doses m Autes ore installing
the shunt. FhvemBiAUEEacahtehtibAShakhyng . b'@emiﬁu%atfsb‘ﬁmlth %%bi#% Jormed on
contact with the thread + TF is renoved and rapidly wei gh e e
antithronbotistathgvtiyei $semateated by the 20 reduction in the fresh

wei ght of the thronbus (ng) in the aninmals treated with the conpound,
conpared with the cofheobnancoagslaneatédevit hsi kxprekiselde asThe
antithronbotic activity is expressed as an AD50, the dose which reduces

t he wei ght m@r@ﬁ@tﬁgeshnczsashrbnbubebyhﬁembdepemmenbn Thies pdasaaiss bet ween
0.1 and . 50 106

Q?lected 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 ADsp, 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. Menbrane perneability , in.-Vitro The conpounds of the invention are
eval uat ed

in a nodel of nenbrane perneability on a Caco-2 cell |ine

obtai ned from a human adenocarcinona. This cell 5 line constitutes a nodel
~of choice for studying the absorption of xenobiotics [P. Artusson,

. Jherapeutics Drug Carrier System (1991), 8(4), pp 305-330]. The passage
of the conpounds of the invention is expressed as a function of the anount
of product which has 10 crossed the ck?? barrier in 2 h. The values are
bet ween
clinical h
whi ch t hronboti é -Cmﬁﬁlﬁi @J%me@blrlﬂ;ﬁy\ﬂrqul P this end, they may be

0 and 50% The conpounds of the invention may be useful in any
i ndi cation associated with _thronbosis or in an indication in

éntravenous

provided in any form_which is suitable far oral.,, parenteral ar
adni ni stration, suchT®§ SCEPRUCAS & ,t%ceoa?tné"c?nttd‘kﬂrgtasr,e e@'ea}al‘%agpesul es, wafer

capsul es,

drinkable_or _injectable 2Q su nsi.o r sol utj ans,, etc., in
combi nat i oA™wPt A& Pgbf‘{?"g)f(’ 51 @rﬁrsn}eazcﬁ%]tstﬁ’es%} or('snas oarje C3%1sled to all ow

[1]:

5

10"

15

20

Tor e doseas 0B GUFH075E RerTHAo DObR P T T REATE® 1 et of "t ormura

“line constitutes a model of choice for studying the
abSorptidn of xenobiotics [P. Artusson, Therapeutics.
Drug Carrier System (1991), 8(4), pp 305-330]. The
paséage of the compounds of the invention is expressed
as a function of the amount of product which has
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 aSsociéted with thrombosis
or in an indication in which thrombotic complications
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
suspensions or solutions, etc., in combination with
suitable excipients. All these forms are dosed to allow
an administration of from 1 to 1 000 mg per day and per

patient, in one or more doses.



0 SCeNH R2 R3HN/ I W(lI) X ~B A 5 in which: X represents either a group
=CR4- or a nitrogen atom Wrepresents a - (CH) 2- , - (CH2) 3- ,
-CH2-C=C- (triple bond) or -CH2-CH=CH (double bond in cis or trans

-configuration) group, 10 R2 represents either a piperidyl group which is

pptionally substituted: - wth one or two groups chosen from hydroxyl,

(C1-4) al ky. Cl-C4)al kyl, (Cl1-C4) 15 al koxy(Gls Kk
(Cl- C4) al koJQ?, Bi(g??éé)%m kylthi o, nonofl uoromet hyl , dif %%dnjé/%/ 3Rt

trifluoronethyl and- (C3-C6) cycloalk%{ ?roups, - with a group =CvyZ [Y and
Z being chosen,  independently of eac % her, from hydrogen atonms, 20
hal ogen atons and (Cl-C4)al kyl groups (optionally substituted wwth 1 to 3
- hal ogen atons)], wth a group: 108CE§§M8(CHA

1. Compounds of formula [I]:
0

R,HN %2
3 — (1)
W
' X B
A

5 in which:
X represents either a group =CR,- or a nitrogen atom,
W represehts a -{(CHy)2~, -(CHy)3-, -CHy;-C=C- (triple
bond) or -CH;-CH=CH- (double bond in cis or trans
configuration) group,

10 R, represents

e either a piperidyl group which is optionally
substituted:
- with one or two groups chosen from hydroxyl,
(C1-Cs)alkyl, hydroxy(Ci-Cs)alkyl, (Ci-C4)-

15 alkoxy(C;-Cq)alkyl, (C;-Cy)alkoxy, (C;-Cslalkylthio,
monofluoromethyl, difluoromethyl, trifluoromethyl and
(C3-C6)cycloalkyl groups,

- with a group =CYZ [Y and Z being chosen,
independently of each other, from hydrogen atoms,

20 halogen atoms and (C;-Csg)alkyl groups (optionally
substituted with 1 to 3 ‘halogen atoms)],

- with a group:



(r 1 to 3) or with a spiro[ (C3-C6)cycl oal kane] group, or.a
1,2;3,6-tetrahydropyridyl group optionally 5 substituted with a.
(Cl-c4)al kyl group (this (Cl-C4)al kyl group being optionally substituted
-with 1 to 3 halogen atons) or a (C3-C6) cycloal kyl group, or a
hexahydr o- 1H azepi nyl group optionally substituted in position 4 with a
trifluoromethyl or 10 difluoronethyl eng group, or a heptahydroazocin-|-yl -
group, or an octahydro-IH azonin-1-yl group, (CH )mb or a group (CH2)
(a-b being a group -CONR -, m=1to 2, = 1to 2 and 15 R is a hydrogen
atomor a (Cl-C4)al kyl group), R12 0(3&2 up -Nin which either R12 is a
(C1-C4) al kyl group, a carboxy ( al kyl Y group or a (C1-C4)

al koxycarbonyl (Cl-C4) al kyl group a \WRY3 is a (Cl-C4)al koxy or
(Cl-A4)al kyl group, 109 or R12 is a ( pal kyl or -CH2CF3 group and R13
is a group Q_ (Qbeing a carbon or nitrogen atomand r = 1 to 3), or a
pi perazi nyl (group eptipnglly substituted

- with a spiro[(C3-C¢)cycloalkane] group,

e or a 1,2,3,6-tetrahydropyridyl group optidnally

5 substituted with a (C;-Cs)alkyl group (this (C;-C4)alkyl

group being optionally substituted with 1 to 3 halogen
atoms) or a (C3-Cg)cycloalkyl group,

e or a hexahydro-1H-azepinyl group optionally
substituted in positiop 4 with a trifluoromethyl or

10 difluorometﬁylene group,
e or a heptahydroazocin-1-yl group,

e or an octahydro-1H-azonin-1-yl group,

K?g);“*?

® or a group __y }
~

(CHzlp
(a-b being a group -CONR’'-, m = 1 to 2, p = 1 to 2 and
15 R’ is a hydrogen atom or a (C;-C4)alkyl group),
R
/12

* or a group —N_

Ria

in which
either Ri; is a (C;-Cs)alkyl group, a carboxy(Ci-Cs)alkyl
group or a (C;-Cy)alkoxycarbonyl (C;-C4)alkyl group and

20 Rz is a (Ci1-Cglalkoxy or (C;-Cy)alkyl group,



S with a (Cl-C4)al kyl group or a (Cl-C4)al kyl sul phonyl . group, or a
mor phol inyl group, R4 represents either a halogen atom 10 or a
hydrogen atom R3 represents either a (Cl-C5)al kyl group, or a group
--COR1, in which RL is either a hydrogen atomor a group (Cl-C4) al kyl , -
(CH2) nOCCH3 , 15 -CH20 (C2H40 nCH3 , - (CH2) nCF3 or - (CH2) nOH (n =1 to
4), or a group -S02R5, or a group QENHRS or a group -S02N (R5) 2., in
which RS is a (Cl-C4) aIkyI’.'group,]Z A represents either a phenyl
group optionally substituted with 1 to 3 substituents chosen from- a
I

halogen atom.a rpu N i fluo onethy
trifluor orre?lﬁogg %4520 OegaﬁgMO Cﬁ%ﬁ%@oéﬁi Rr ,

- CONRL. OR11, nitro, -NKL 1, -NHCOR10 and 110 -NH (CH2) gCRlO in which
RI O and R11 are, imTdeQendently of each other, a hydrogen atomor a

(C1- CA)aIky?raPBUp-and\_g_i%HQeSWBen 0 and 6, or a heterocycle chosen from
pyridyl, thienyl, (

25

(Q being a carbon or.nitrogen atom and r = 1 to 3),
® Oor a piperézinyl group optionally substituted
5 With a (Ci1-Cq)alkyl group or a (C;-C4)alkylsulphonyl
.group,
e or a morpholinyl group,
R4 represents
e either a halogen atom,
10 e or a hydrogen atom,
R; represents
e either a (C;-Cs)alkyl group,
¢ or a group -COR;, in which R; is either a
hydrogen atom or a group (C;-C4)alkyl, - (CH,),OCHs,
15 -CH;0(C2H{O)CH3, -(CH;),CF; or -(CH,),OH (n = 1 to 4),
e or a group -SO3R;,
® or a group -CONHRs,
e or a group -SO;N(Rs),, in which R¢ 1is a
(Cl—C4)alky1.group,
20 A represents
e either a phenyl group optionally substituted
with 1 to 3 substituents chosen from
- a halogen atom and
- groups (C1-C4)alkyl, (C;-C4)alkoxy, trifluoromethyl,
25 trifluoromethoxy, -CH;0R;q, -CH,0COR;o, -CH,OCONR;gR;1,

-COOR;p, -CONR3¢R;11, nitro + —NRjoR31, -NHCOR;g and



.5 furyl, pyrimdinyl and thiazolyl groups, the said groups. possibly being
substltuted | i ke the phenyl group above, or a (C5-C8)cycloal kyl group,
and B represents 10 either a pyridyl group optionally substituted wth 1
-or 2 substituents chosen froma (Cl-C4)al kyl group, a hydroxyl group and a
{CI- C4) al koxy group, or an am nopyrazinyl group, or an am nopyridazinyl
group, 15 or a pyrimdinyl group optippglly substituted w th an am no
group, or a piperidyl group, or an am nopyridyl group optionally
substituted on the pyridine with a (Cl1-C4) al kyl or (Cl-C4) al koxy 20

group o a hahqesn) iR LHCWATLRORGY QiR ROSSAELY PhalpeRGLAgfUBS! I tut ed

with a (Cl-C4)al kyl “group, or an am nophenyl group, € am no group

possi bly beieaghs bRt Utethyiirtdyed (@EonChralkyic,geoppapd gEbgpPhsgy! group
possi bly being substituted with a 25 (Cl-C4)alkyl group or a %alogen at om

in the formgofisr deemeless OOlmn@uUree enanti oners or mxtures of enanti omers,
or alternatively in the form 111 of acids or free bases or addition salts
wi th pharnmaceut ecakl § hetepbapkéeachdsen? frConpeuidylacebriényd ,to C aim 1,
5 furyl, pyrimidinyl‘and thiazolyl groﬁps, the said |
groups possibly being substituted like the phenyl group
- above,
e or a (Cs-Cg)cycloalkyl group, and
B represents
iO e either a pyridyl group optionally substituted
with 1 of 2 éubstituents chosen from a (C;-C4)alkyl
group, a hydroxyl group and a (C;-Cg)alkoxy group,
® Oor an aminopyrazinyl group,
e 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 (C;-Cs)alkyl or (C;-C4)alkoxy
20 group or a halogen atom, the amino group possibly also
being substituted with a (C;-Cs)alkyl group,
e or an aminophenyl group, the amino group
possibly being substituted with a (C;-Cs;)alkyl group and
the phenyl group possibly being substituted with a
25 (C;-Cy)alkyl group or a halogen atom,
in the form of racemates or pure enantiomers or

mixtures of enantiomers, or alternatively in the form



.Characterized inthat: 5 X, W R4, A and B are as defined in daiml, R2
represents either a piperidyl group which is optionally substituted: wth
one or two groups chosen from hydroxyl, 10 (Cl-C4)al kyl,
-hydroxy(Cl- C4)al kyl, (Cl-C4) al koxy (C1-C4) al kyl, (Cl-C4) al koxy, (Cl-C4)
al kylthi o, nonofluoronethyl, difluoromethyl, trifluoronmethyl and (C3-C6)
cycl oal kyl groups, - with a group =CYZ [Y and Z being chosen, 15

i ndependently of each other, from hydr n atons, hal ogen atons and
(C1-A4)al kyl groups (optionally substituted with 1 to 3 hal ogen atons)],
or a 1,2,3,6-tet(ahydropyridgl group optionally _substituted with a

(Cl- C4) al ky¢f grou@s (PRI sTe€10EaFE| RY| 2dddtiPBuFaBESNY16Pt i onal Iy
substituted with 1 to, 3 halogen atons) or a (C3-C6) cycloal kyl group, or
a hexahydr PP3EBEIEBrRYFa4LBupCEBPFBRARI §S1S88bstituted in position 4 with a

trifluoronmethyl or difluoronethyl.ene group., /. 72 or group NL 25 R13
in which 112 R12 is 3-(c15€ﬂ?8P§9F 8F§865989c§Pb8%€68h3cn)alky| group

characterized in that:
5 X, W, R, A and B are as defined in Claim 1,
" R; represents
e either a piperidyl group which is optionally
substituted:
- with one or two groups chosen from hydroxyl,

10 (Cl—C4)alkyl, hydroxy (C1-C4)alkyl, (C1-Cs)-
alkoxy (C1-Cq)alkyl, (C1-Cs)alkoxy, (Ci-C4)alkylthio,
monofluoromethyl, difluoromethyl, trifluoromethyl and
(C3-Cg¢)cycloalkyl groups,

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

15 independently of each other, from hydrogen atoms,
halogen atoms and (C;-C4)alkyl groups (optionally
substituted with 1 to 3 halogen atoms)],

e or a 1,2,3,6-tetrahydropyridyl group optionally
substituted with a (C;-Cgs)alkyl group (this (Cl—Cg)alkyl

20 group being optionally substituted with 1 to 3 halogen
atoms) or a (C3-Ce¢)cycloalkyl group,

e or a hexahydro-1lH-azepinyl group optionally
substituted in position 4 with a trifluoromethyl or

difluoromethylene group,

/f%z

e or a group —N_

25 13

in which



or a (C1-C4) al koxycarbonyl (Cl-C4) alkyl group and R13 is a (Cl1-C4)al koxy
or (Cl-C4)al kyl group, or a piperazinyl group optionally substituted 5
With a (Cl-C4)al kyl group or a (Cl-C4)alkyl sul phonyl group, or a

-mor phol i nyl group, R3 represents either a (Cl-C5)alkyl group, 10 or a
group -COR1, in which Rl represents either a hydrogen atomor a group
(Cl-cG4)al kyl, -(CH2)nOCH3, -CH20 (C2HAQ,,CH3 , - (CH2) CF3 or - (CH2) nCH
(n=1to4) , inthe formof racemat’€s or pure enantionmers or mxtures
of enantioners, or alternatively in the form 15 of acids or free bases or

addi tion salts .wth a e acge i ds. ounds

accor di ng tg”eiji & ((@-Egglf%%ilggéﬁpzgcgé?lgé%%??{g%)iaﬁky%g}%p R4 and B

are as defiped_in~dai n -0 2-

(doubl e bond"i & (i 5@43?%%05§&a\%%%%€%tF%)n?né?g;%,}g ?Bgrcg'ls%ﬁf'i%mer a

pi peridyl greipc whiigdhds apticnel Hlkﬂ'?ﬁ%b&t}t ed: 25 - with one or two '
a

groups chosen from hydroxyl, (Ci- 4) yl', hydroxy (Cl-c4) alkyl, (Ci- C4)}
al koxy (Cl-C4) abkyt,a(SipEhdzahkoxyro(Slost) oabkylt BuBst1tdted
5 with a (Cl—C4)alky1 group or a (C;-Cy)alkylsulphonyl
group,
e or a morpholinyl group,

R3y represents

e either a (C;-Cs)alkyl group,

10 ¢ or a group -COR;, in which R; represents either a
>hydrogen atom or a group (Cy%h)aikyl, - {CH,) ,OCHs,
-CH;0 (C2H40)nCHs, -(CH3)pCF3; or - (CH3),0H (n = 1 _tO 4),

in the form of racemates or pure enantiomers‘or
mixtures of enantiomers, or alternatively in the form
15 of acids or free bases or addition salts with
pharmaceutically acceptable acids.
3. Compounds according to either of
Claims 1 and 2, characterized in that:
X, Rg and B are as defined in Claim 1,
20 W represents a —-(CHy)x- or_—CHz-CH=CH- (double bond in
cis or trans configuration) group,
R, represents
e either a piperidyl group which is optionally
substituted:
25 - with one or two groups chosen from hydroxyl,
(C1-Cq)alkyl, hydroxy(Ci-Cslalkyl, (Ci-C4)-

alkoxy (C;-C4)alkyl, (C1-Cq)alkoxy, (C;-Cslalkylthio,



~nmonof | uoronet hyl, difluoronethyl and trifluoronethyl groups, with a group
=CYZ [Y and Z bei ng chosen, independently of each other, from hydrogen
atoms, 5 hal ogen atons and (Cl-C4)al kyl groups (optionally .substituted
-with 1 to 3 halogen atons)], or a 1,2,3,6-tetrahydropyridyl group
optionally substituted with a (Cl1-C4) alkyl group (this (C1-C4) alkyl
group being optionally substituted with_.1 to 3 halogen 10 atons), or a
hexahydr o- | H azepi nyl group, -or - a piﬂ' azinyl group optionally substituted
with a (Cl1-4)al kyl sul phonyl group, or a norpholinyl group, 15 R3

t - i li.ch RL i .C1-C4)al kyl . - (CH2) nOCH3
(P eent = afk PtRor Ry Wi Bl Rudn LR L ity - () e
substituted rgﬁég 1 to 3 substituents chosen from 20 - a hal ogen atom and -
(C1-C4)a|ky? and™ (Cl- C4) al koxy groups, or a heterocycle chosen from

O o LB SRRy B By e, o oup, 25 1 e form
al ternativelysbpetB8nt2yMtldach other, from hydrogen atoms,
5 halogen atoms and (C;-Cs)alkyl groups (optionally
.sﬁbstituted with 1 to 3 halogen atoms)],

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

10 atoms), | |

e Or a hexahydro—lH—azépinyl group,

e or a piperazinyl group optionally substituted
with a (C;-Cs)alkylsulphonyl group,

e or a morpholinyl group,

15 R; represents a group -COR;, in which R; is a group
(C1-Cq)alkyl, -(CH;),OCH; or -(CH3),CF; (n = 1 to 4),
A represents

e either a phenyl group optionally substituted

with 1 to 3 substituents chosen from
20 - a halogen atom and |
- (C1-Cy)alkyl and (C;-Cs)alkoxy groups,

e or a heterocycle chosen from pyridyl and thienyl
groups, |

e or a (Cs-Cg)cycloalkyl groﬁp,

25 in the form of racemates or pure enantiomers or

mixtures of enantiomers, or alternatively in the form



_of acids or free bases or addition salts with pharmaceutically acceptable
acids. 4. Conpounds according to any one of Cains 1 to 3, characterized
in that they are chosen 5 from
-N-[2-[[[(1S)-4-(5-am no- 3-net hyl pyrid-2-yl)-

-1 4- difluoronethylene)piperid-l-yl]carbonyl]

| ] 'no]sulphonyl]--thien-z-ylpheg ]propananlde

-0 S) - 4- (6- am no- 4- et hyl pyri d- %é
4 | uor onet hyl ene) pi peri d- 1- yI]carbonyI]butyI] am no]

1
% ATt n bR anzlg%e‘t”i "hfdi Eipp) Gatbe witn
1

f
h ]
)EI enhgﬁ%% JyJ{c bon gggiLagggg%sulphonyl]
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u y

[ Bpanami

S)-4-(5-am opyr | uQr

pi perid-1-y ]ca#ggW§?¥%%?y?%géfﬁg?équhgﬂy fne of

[ | A de, hat th h
oo s et g, e eney ave choser
yf}&@{bonyl]butyl]anlno]sulphonyl] 6-thien- 20

yl | propanam de, -

§ l%S) “M¥= (- o] (OPY+4.d¢ S-gh) nd-pipethdipyyid-2-yl) -
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phe
[
ar bony ut yl ] am no] sul phonyl ] - 6-cycl opentyl phenyl ] - propanam de, -
[ [ (19)- B4 5¢@nt hopyorhetRy Yéne lpipdr{di L Fudt carBényl] -
e
0

e) pi perid-1-yl]carbonyl]butyl]am no]sul phonyl ] -
entbmphbhwmimwkﬁu&EMWE&l]1§5thlen 2-ylphenyl]propanamide,

- N-[2-[[[(18)-4 - (6-amino-4-ethylpyrid-3-yl)-

[
[
p
h
h
|
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h

y

y
2
3-
f
3-
f
2
e
2
2-
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1-1
but
N- [
1-[
sul
N- [
met
3_
N- [
met
3_
N- [
prp
2-y n
N- [ [
car I
N- [ [
nmet n
6-C p

10 1-[[4-(difluoromethylene)piperid-1l-yllcarbonyl]butyl]-
aminolsulphonyl]-6-cyclopentylphenyl]acetamide,

- N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoro-
methylene)piperid-1l-yl]lcarbonyl]butyl]amino]sulphonyl]-
3’-fluoro(l,1’'-diphenyl]-2-yl]propanamide,

15 - N-[3-[[[(1S)-4-(5-aminopyrid-2-y1)-1-[[4-(difluoro-
methylene)piperid-1-yl]lcarbonyl]butyl]amino]sulphonyl]-
3/-fluoro(l,1’'-diphenyl]-2-yl]lacetamide,

- N-[2-[[[(1S)-4- (5-aminopyrid-2-yl)-1-[(4-ethyl-
piperid-1-yl)carbonyllbutyllamino] sulphonyl]-6-thien-

20 2—y1phenyl]propanamide,

- N-[2-[[[(18)-4-(6-aminopyrid-3-yl)-l-piperid-1-yl-
carbonyl)butyl]amino] sulphonyl]-6-cyclopentylphenyl]-
propanamide,

- N-[2-[[[(18)-4-(5-aminopyrid-2-yl)-1-[[4-(difluoro-

25 methylene)piperid-1-yl]carbonyl]lbutyl]amino]sulphonyl]-

6-cyclopentylphenyl]propanamide,
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25

S)-4-(5-am nopyrid-2-yl)-1-[[4-(difluoro
pi r|d 1-yl]carbonyl ] butyl]am no] -
[1,1" -di phenyl ]-2-yl]acetan de,
S)-4-(6-am nopyrid-3-yl)-1-[[4-(difluoro 5
pi perid-1- yI]carbonyI]butyI]anino]sulphonyl]-
yl phenyl ] acet am de, -
S) - 4- (6- am no- 4- net hyl pyri d- 3 yI)
| uor onet hyl ene) pi peri d-1-yl]carbonyl ] butyl]-
phonmlh361HHHQ@»24¢|@h%ﬂmhb@yy%auyn¢¥y-ru%r4 (di fluoro-
1S)-4-(6-am nopyrid-3-yl)
fl pekorRichy)eae)dimeni- ﬁ' 13 celrer ol dyutagl o 1 -
phonyl | - 6- cyclopentylp enyl ] acetam de, -
1Spudphariylquyr, ild-3tiphend 1) [-2—-(tNidddtemi-de,
2,3, 6-tetrahydropyrid-1- yI]carbonyI]butyI] 15
pheanHQG ﬂHHéS—24yHmhem¢hh@yﬂxﬂyﬂnyk3 ~-1-[[4- (difluoro-
1S)-4-(6-am nopyrid-3-yl)-1-[[4- (d|fluoro-
) pimp&hivdeney ppmrbdnyl-yﬂdwlr}o@mydd]bsmmﬁquo} sulphonyl] -
ntyIphenyI%Propananlde -
1Sp 4h€§na Héﬁ@ﬁmaiiafﬁﬁawlpﬁ4 (di fluoro 20
p1 peri
L1, ¥-1dr ;SHéAlHS] W%e%a&nénf‘ﬁéhylpyrld 3-y1)-
S

)

]

br SRR rh Rt PYA AR PiRAsoRy ]-Hdﬂmrbonﬂ Tbutyl]-
fite i i o -

[

1
)
]
1
)
1
f

bonyl ] butyl ] am no] -

R e Pl e e S
1-[{[4-(difluoromethylene)piperid-1-yl]lcarbonyl]lbutyl]-
amino]sulphonyl]—6—cyclopenty1pheny1]acetaﬁide,

- N-[2-[[[(18)-4-(aminopyrid-3-yl)-1-[[4-(trifluoro-

methyl)-1,2,3,6-tetrahydropyrid-1l-yl]lcarbonyl]lbutyl]-
amino]sulphonyl]-6-thien-2-ylphenyl]propanamide,

- N-[2-[[[(1S)-4-(6-aminopyrid-3-yl)-1-[[4-(difluoro-

methylene)piperid—l-yl]carbonyl]butyl]émino]sulphonyl]—
6-cyclopentylphenyl]propanamide,

© N-[3-[[[(1S)-4- (5-aminopyrid-2-y1)-1-[[4- (difluoro-

methylene)piperid-1l-yl]carbonyllbutyllamino]-
sulphonyl][1,1’-diphenyl]-2-yl]lpropanamide,

- N-[2-[[[(1S)-4-(6-amino-4-methylpyrid-3-yl)-
-[[4-difluoromethylene)piperid-1-yl]carbonyl]lbutyl]-

amino]sulphonyl]-6-cyclopentylphenyl]propanamide,

- N-[3-[[[(1S)-4-(6-aminopyrid-3-y1l)-1-[[4-(difluoro-

methylene)piperid-1-yl]lcarbonyl]butyl]amino]sulphonyl]-~

3’-fluoro(l,1’-diphenyl]-2-yl]lpropanamide,



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

pi peri-d-1-yl)carbonyl]butyl]an no] sul phonyl]-6-thien-2- ylphenyl]acetam de,
N-[2 [[[(1S)-4-(6-am nopyrid-3-yl)-1-[(4-ethyl- 5

- pi perid-1-yl)carbonyl]butyl]am no] sul phonyl ] -6-thien-2-

yl phenyl | propanam de, N-[2-[[[(1S)-4-(6-am nopyrid-3-yl)-1-[(4-nmethyl-

pi perid-1-yl)carbonyl] butyl] am no]suw@onyl] 6-

cycl opentyl phenyl ] acet am de, 10 -

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

Pt Y sarom d uthid A8 NS P -1 [ (4-mecny1-

- et hyl [1 1' - di phenyl ]-2-yl ] acet am

N-[3-[[[(1S . o
LT (o 1) RS e S et St ﬁulj%honyll 6-thien-2

butyl ] am nolayregnylddekahi-gd phenyl ] - 2-yl ] propanani de, -
N-[3-[[[(1S)-4-(5-am nopyri d-2-y| )-1-[(4- et hyl -
p| perl d- I - yl-) emrizonyl [ )y 4-ar6 nodisidhoirgd 33 r-1- [ (4-ethyl-
met hyl [ 1, 1' - Bi phenyl ] - 2-yl ] pr opanam de,

N[ 3- [ [ [ B1Spidelr3-cati-iydp eyl ])bLﬂt}{](]ébmnB‘td‘l]}Elull:ﬂﬂ)nyl] 6-thien-2-
pi perid-1-yl)carbonyl]butyl]am no] sul phonyl] -
fluoro[ 1,1 ydmwr}w]p@mn]amﬁei%m de, -
N-[3-[[[(1S)-4-(5-am nopyrid-2-yl)-1-[(4-nethyl-
pi perid--yF) SarlBoriyll ](li@t ylﬂ‘aﬁﬁ‘rﬁ?]@ﬂﬁ)ﬁ’dr@d% Y3 )--1-[ (4-methyl-

met hoxy[ 1, | ' - di phenyl ] pr opanam de,
N[ (1S) - 4- ( BiRFrAGT y}ﬂ nyl[l[bz}lt(ydl.lquqj sulphonyl]-6-

met hyl ene) - 1 p'l%%re'r@{zll aernlgl r]%lcje utn}/IJe 2- (fornyl am no) -

10 - N—[3-[[[(18)-4-(5—aminopyrid—2—y1)-1-[(4—methyl—
piperid-l—yl)carbonylibutyl]aminb]sulphonyl]-3’—
methyl[1l,1’-diphenyl]-2-yl]lacetamide,

- N-[3-[[[(18)-4-(6-amino-4-methoxypyrid-3-yl-
1-[[4-(difluoromethylene)piperid-1-yllcarbonyl]-

15 butyl]amino}sulphonyl][1,1’—dipheﬁyl]—2—yl]propanamide,
- N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-[(4-methyl-
piperid-1-yl)carbonyl]lbutyl]amino] sulphonyl]-3’-
methyl[1l,1’-diphenyl]-2-yl]lpropanamide, )

- N-[3-[[[(18)—4—(5—aminopyrid—2—yl)—1—[(4-methy1—

20 piperid-1l-yl)carbonyl]butyll]amino]sulphonyl]-3'-
fluoro[l,1’-diphenyll-2-yllacetamide,

- N-[3-[[[(1S)-4-(5-aminopyrid-2-yl)-1-[(4-methyl-
piperid-1-yl)carbonyl]butyl]amino] sulphonyl]-3"'-
methoxy[l,1l’-diphenyl]-2-yl]propanamide,

25 - N-[(18)-4-(5-amino-2-pyridyl)-1-[[4-{(difluoro-
methylene)-l-piperidyl]carbonyl]butyl]-2- (formylamino) -

3'-methyl[1,1’'-diphenyl]-3-sulphonamide,



~3'-nmethyl [1, 1' - di phenyl ] - 3-sul phonam de, 117

N-[3-[[[(1S, 32)-4-(5-am no-2-pyridyl)

1-[[4-(difluoromnethyl ene)-1-piperidyl]carbonyl]-
. 3-but enyl ] am no] sul phonyl ][ 1, 1' - Bi phenyl ]-2-yl]- acetam de, 5 -

N[3-[[[ (1S, 32)-4-(5-am no-2-pyridyl)-1-[(4-nethyl-
1-piperidyI)carbonyl]-3fbutenyl]aninoLﬁy;phonyl]- [1, _

1' -di phenyl ]-2-yl]acetam de. in the formof racenates or pure enantiomers
or mxtures of enantioners, or alternatively in the form 10 of acids or

free bases QrNagqu%qQ1§q5%§_QLBE_B@?%g%éq%SrQ%%hX_acceptabIe aci ds. 5.

i
Conmpounds according to any on t0 4, ‘characterized in that the

preferred go@ﬁhgqegghggrghegﬂﬁlggggLqugggggF§qP@aQngh?p_ 702NH R2 15 is

[S]. 6. Process for preparing the conpoun ~formul ] according to
Caiml, in3whiebn¥1neniesesuIphdngloyl , ICRA: phichywhi-eh R4 is as defined in

Claiml, 20 this process being characterized in that a conpound of fornula
[V] /TEP Wacetamide, ' ’

5 - N—[Bf[[[(1S,3Z)—4-(5—amino—2-pyridyl)—1—[(4—methy1—
l-piperidyl)carbonyl]-3-butenyl]amino]sulphonyl]-
[1,1’'-diphenyl]-2-yl]lacetamide.

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 ahy one of

Claims 1 to 4, characterized in that the preferred

configuration of the central amino acid portion

Tz

&

tasrne

15
is [S].
6. Process for preparing the compounds of
fofmula [I] according to Claim 1, in which X represents
a group =CRy-, in which R; is as defined in Claim 1,
20 this process being characterized in thaf a compound of
formula [V]
BP

/
W

A

P EN CO K

[V]



Pi CO2([V] 118 in which P1 is a protecting group for an am ne
function, B and Ware as defined in Claiml1l and Pis either a protecting
group or a hydrogen atom is reacted, in a step (i), with a conpound of
.formula [VI] RR H(VI' ] 5inwhich RR is as defined in daiml, to give a
.compound of formula [IV] BP WP }COR 2 [ IV] which is then treated with
hydrogen chloride in a step 10 (ii), .tq give a conmpound of fornmula [II11]
BP WHr CO, x HCL 2 (iii] which, 1i1%astep (iii), is condensed with a
conmpound of formula [I1] A R4 RLOC N sozci COR

in which P; 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]

R;H [VI]

in wﬁiéh R, is as defined in Claim 1, to give a

compound of formula [IV]
BP
/s
W

P }m/}\coxz2

1
[1v]

which is then treated with hydrogen chloride in a step

10 (ii), to give a compound of formula [III]
BP
/
w

quj\coka , X HC1

(111)

which, in a step (iii), is condensed with a compound of

formula [II]

R,0C—N
| socl
COR,
[1I1]

15 in which R;, Ry and A are as defined in Claim 1,

followed, in a step (iv), by a hydrogenolysis when it



[11]7 15 in which Rl, R4 and A are as defined in daim1l, followed, in a
step (iv), by a hydrogenolysis when it 119 is desired to obtain a conpound
of formula [I] in which R4 is a hydrogen atom 7. Process for preparing

-conpounds of fornula [I] according to Caiml, in which X represents 5 a
group =CR4-, in which R4 is as defined in Claim1l1, this process being

characterized in that a conpound of Hggﬁula [I11] as obtained in step (ii)
of the process according to Claim6 and in which P represents a hydrogen

atomSP WH2 NCOR2 , x Pic, [I11l] 19 IS reacted: inastep (i), with a
comeoing o LEMA el b adote BoECR e S Gl ol At M o1

R; is a hydrogen atom.

| 7.  Process for preparing compounds of
formula [IT] according to Claim 1,.in which X repreéents'
5 a group =CR4-, in which R, is as defined in Claim i,
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
BP

HN COR, , x KCl

[111}
10

is reacted, in a step (i), with a compound of formula

[IIa]

R1C07;7N
R,CO s0,Cl

[IIa]
in which R4y and R; are as defined in Claim 1, to give a

15 compound of formula [Ia]

SONH

"~e
| R4

R1
[Ta}

which is coupled with a compound of formula [VII]



' 'S02NH R1L HNw -B R4 (ha) which is coupled with a conpound of fornula
PVIJ] 120 A-Sn(R5)3 (VIIIl in which Ais as defined in daiml and R5 is a
Cl-C4)al kyl group, followed, in a step (iii), by a hydrogenolysis, when

.it is desired to obtain the 5 conpound of forrmula [I] in which R4 is a

bydrogen atom 8. Process for preparing conmpounds of forrmula [I]

according to Caim1l, in which X repr nts a nitrogen atom this process
bei ng characterized in that it conpri ?@s a step of coupling a conpound of
10 forrmula [I11], as defined in Claim6 or in Caim7, wth a conmpound of

formula [XV] A RCO"' |h~ N CORA-SHIRG, (XV) 9. Conpounds BHXornul a
[111], BP W H2 CCR2 X HCL '

in which A is as defined in Claim 1 and Rs is a
(Cl—C4)a1kyl group, followed, in a step (iii), by a
hydrogenolysis, when it is desired to obtain the
5 compound of formula [I] in which R; 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 fIIi], as defined in Claim 6 or in Claim 7,

with a compound of formula [XV]

A
B
R,.CO. /

1 . v

(XV]

9. Compounds of formula [III],
BP
W

p_zﬂ/?\coaa , X HCl

15 in which B and R, are as defined in Claim 1 and P is

[III]

either a protecting group for the amine function or a
hydrogen atom, which are useful as intermediates in the
synthesis of the compounds of formula [I] according to

Claim 1.



(I'l1] 15 in which Band R2 are as defined in aiml and Pis either a
protecting group for the am ne function or a hydrogen atom which are
useful as internmediates in the synthesis of the conpounds of forrmula [I]
.according to Caim11. 121 10. Medicinal product, characterized in that it
gontains at | east one conpound according to any one of Clains 1 to 5. 11.
Phar maceutical conposition, 5 characterized in that it contains at |east
one conpound according to any one of @hins 1 to 5 as well as at | east
one pharnmaceutically acceptabl e excipient. '

10. Medicinal product, charactefized in that
it contains at least one compound according to any one
of Claims 1 to 5.
11. 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.



