1 7 DEC 2007 1 New
4- 0x0- 4, 6, 7, 8-t et r ahydr o- pyrrol o[ 1, 2- al pyr azi ne- 6- carbo] DEC 2007

xam de compounds, a process for their preparation and .
t hem The present

! li dni “V Iéér}t@ih!dééei I?@%‘g&;% d'%*o 1 Qgﬁgyng?TnetééaQé_og‘ mide CO_”}pounds’? a process for-
4-0x0-4, 6. 7, 8-t et rahydr opyrr ol ol 1 32l §F g ing.them

car boxam de conmpounds, to a. process for their

preparation, to pharnmaceutical conpositions containing
Themand Q. ' as_thronmbin jnghibitors. Thronbin ,
o Pr key S%ﬁ}?n%elé{§§ 2 J%Gu f‘a%XPb‘ﬂ@Jég66‘5411@(9@parr@1@m,2a]pyrazine-6-

¢asbaxamide he &, oqy of el d i al ,
T oay o TR R, i

hronboses, especjally in viewof its
‘%:Oén sog}%lgaf fontaiping idF‘?“é akqd triheif userps tiromdin mhibiorscascade
(F. Toti et al, Sang, Thronbose, Vaisseaux 1992, 4,
483-494 and T.M Reilly et al., Blood Coagul ati on and

Firpmbirois\th¢ keyl 8@4mefor cbd@dribh)and PE/sd Ee%?r%ll I%Téjmt thg1 Pathology of

Jfle iLnhibjtign of thronbin is nore e cren

i %@g@&S%%%@¢ ilﬁg{ggl%&ses, fepexialyon viryg of titsamarked abilignto cause auto-
aniflifichRRAGE fhe BbidiiohNishi Cthrompin cyrrently
SHLSL DUt ot he Ol St At A0S OF (st Pptrie 1SReiRC Yeisscans
17524 hat83-#4) and & MotRedlly v el wBRid aCtighiaGb & 64 FiBlindi i 1992, 3
5q8&17youte. Peptidom nefic conpounds having an ora ’ T
antithronbotic activity have already been described in
the literature. They include, for exanple, the boronic

T%pi co%gpunds 15 described in Patent Specifications
P 58" H15pepificnhibgion, oftrogithn &7 iosn efiERNT 8 S&3s &b risks of
94

10 | hhdifo QAR rihed in Patent Specifications WO
ﬂfe?és%;v N 9?‘?‘%@%@ ‘Jélﬁ‘dgepéﬁniﬁ’é%fé infbitory gh thsembinemrrottly exist but
sadivetege off thusengeptide WatsitanesaR Hak Medel LA .Qabi N s
bgﬂQJbitors active by the oral routggﬁﬁ%%§§@g$%Vﬂmnadnmnﬂmﬁd
MR dRBSusl y wel | absorbed, potent, selective and
reliable in use. 20 In that respect, it is inportant to
have conpounds that present little risk of interaction

qudﬁmimg@qj compmemtischavimy sin dvbl entiReRATotie azlcltﬁéity tl{é@e eady been
dREESENSL RYSpLLon rfﬁates to conpounds of formula fP)
. ¢ [fcrature. They include, for example, the boronic acid compounds
15 described in Patent Specifications EP 293 881, EP 471 651, EP 615 978 and EP 792 883
and the compounds described in Patent Specifications WO 94 29336, WO 95 23609 and

EP 1 069 132. ’

The problem of the present invention was to obtain new thrombin inhibitors active by the
oral route that are simultaneously well absorbed, potent, selective and reliable in use.
?0 In that respect, it is important to have compounds that present little risk of interaction with

food or medicaments.

. More specifically, the present invention relates to compounds of formula @:



2 17 DEC 2007 R 4 RBRN 5N~ FFRI NA(CH2 A

OO0 0 wherein : represents a 1-oxidopyridyl group

substituted by the remainder<of the o nolecule in éh] DEC 2007
one of the positions 2, 3 and 4, 5 * mand n, which my

be identical or different, each represent an integer of
fromlto 3, * R represents a hydrogen atomor a

| i near or branched (Cl-GC6)al kyl group, * R2 and R3

whi ch may be identical or differem, each represent an

atom or grou sel ected fromthe atyns fjydrogén and

hal ogen a ;groups |ineaf o ched
(Cl-C6)al
(A -CB)ac ['ine o
or toget¥er

cycl oal kane haV|ng fronm&{to >aR4 and
R5 each reprgsent a hydrogen atom op are adjacent and
together form with the carbon atoms carrying them a
benzo ring, * Ar represents an aryl- or heteroaryl
wlbkRi, 15 to their enantioners, and to addition salts
thereof . with a pharnaceutically acceptabl e acid. Anong

th phar maceutically acceptable acids there nmay be
ned wi thout i1 Iyi.nsg any limtation,
hy s¢hl EPTeseni: jag 1- d nglloupcs@shmmﬁpbwthe 8hdinder of the

pho¢phoni c acid, acetic acid, trifluoroacetic acid,
| acti c acid, pyruvic acid, nalonlc acid, succinic aC|d,
molecule in any one of the positions 2, 3 and 4,

m and n, which may be identical or different, each represent an inte ger of from 1to 3
RI represents a hydrogen atom or a linear of branched (Cy-Cg)alkyl group,

‘ * R, and Rj, which may be identical or different, each represent an atom or group
selected from the atoms hydrogen and halogen and the groups linear or branched
(Ci-Ce)alkyl, hydroxy, linear or Branched (C1-Ce)acyloxy and linear or branched

(C1-Cyalkoxy, or together form, with the carbon atom carrying them, a cycloalkane
having from 3 to 6 carbon atoms,

R4 and R each represent a hydrogen atom, or are adjacent and together form, with the

carbon atoms carrying them, a benzo ring,

* AI represents an aryl or heteroaryl group,

to their enantiomers, and to addition salts thereof with a pharmaceutically acceptable acid

Among the pharmaceutically acceptable acids there may be mentioned, without implying

any.- limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,

‘acetic acid, mﬂuoroacetlc acid, lactic acid, pyruvic acid, malomc acid, succinic acid,
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3 1 7 DEC 2007 glutaric acid, fumaric acid, tartaric

acid, maleic acid, citric aC|d ascorbic aC|d oxal i c

aci d, nethanesulphonlc acidd, benzenesulphonlc acidq, T DEC 2007
canphorlc acid, etc.. "Aryl group"” is understood to

mean phenyl, biphenylyl or napht hyl, each of those

groups being optionally substituted by one or nnre

identical or different groups selected from:

_gimaug enid, fuhdrfvesid, Qﬁrta*}fcadﬁﬁ"‘ﬁgaé iEhei &tk lcia}égaﬁgvlrbqg ?{;}époxahc acid,

ubstituted by a hydrox oxy or
%‘ga‘?;cé}l%gﬁw 2Cigs B@ée@@pﬁaQOMsem canfphogieadillyets Ubst i t ut ed
by one or two |I|inear or branched (Cl-C6)al kyl groups,

- linear or branched (d -C6)al koxy, 10 - hydroxy, -

P b s, e Y e o

nched, - am no opt
Ueh% 0&)}10{1@&9’ Tq%ﬁ% ed(}}y WieHn ansel 1d(emueam1) dllfﬂ&i;eht glopPselected from :

-c&hb%ﬁynethoxy, - and car banoyl met hoxy optionally
N-su ituted by one or two groups selected from 15

-| ilingagr oprbranchnd h@d Qe@ﬂkﬁobphdﬁéﬂy Jﬂﬂ‘;%tﬁf&i %}Q%(ﬁg ’d carboxy or

noi et y m I hear
aI &ng(lx)&/x Plk%r Iou%,%ba éﬂbﬁm\% FRUR g@ﬂ&ltk@f@ptmneﬂlﬁkﬂbﬁltuted by one or two

miinedriog $radlcBe EASC ém%]a%r or branched Cl-C6, and
I N W%ic R%PS '

pyridylallryl v al kyl nmoiety is linear or
) i/”é pelramghedfC1-Codkaxypar yI  group” is understood to

-Ng nono- or bi-cyclic aromatic group having from 5
to 17 fing nenbers and containing one; two or three

- hEIhafoe Gt Og)rlkskin t
hu ( ) ?(?Elkal ngﬂgﬁgg{egt oog%y%e?l’ailﬁgﬁﬁg%gg E%P&P %gray be
B“Br?&’l“P?alb’u%’é’ﬁﬁlﬁl@ﬁéw ombyr Gmelimmr 0bendde 1¢]- L9008 groups,

-Cmiﬁ @ %foups selected from: hal ogen, |lin€ar’ o
E;ghc g;n C6) al kyl optionally substituted by a
rx Q}éﬂﬂbﬂmﬁy @ptiofAlRIRKHREL B oG &R RamD
glgneﬁp 1b§ t&;@@g;l onal |y subst Ptor{ee% ﬁ% %Wélp)b/rgelf?ﬁﬁd from
Re Brighed, B0y 68 kG alylcinpaich the alkyl moiety may be
linear or branched, alkoxyalkyl group in which the alkoxy and alkyl moieties are each linear -
or branched C1-C6, and pyridylalkyl in which the alkyl moiety is linear or branched C-Cs.

n 3
Heteroaryl group" is understood to mean a mono- or bi-cyclic aromatic group having from

~ 5 to 12 ring members and containing one, two or three hetero atoms selected from oxygen,

nitrogen and sulphur, it being understood that the heteroaryl may be optionally substituted
by one or more identical or different groups selected from :
- halogen,

- linear or branched (C 1-Ce)alkyl optionally substituted by a hydroxy, carboxy or
carbamoyl group, the carbamoyl group being itself optionally substltuted by one or two
linear or branched (C;- -Ce)alkyl groups,

- hydroxy,

- 0X0,

- linear or branched (Cl—és)alkoxy,

- trihalo-(C;-Ce)alkyl in which the alkyl moiety may be linear or branched,

- amino optionally N-substituted by one or two linear or branched (C1-Ce)alkyl groups,
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- hydroxy, - oxo, - linear or branched (Cl-C6)al koxy,

- trihalo-(C-C6)al kyl in which the al kyl noiety % bﬁ

l'i near or branched, 30 - a#ino optionally N-substitlute EC 2007
by one or two linear or branched (Cl-C6)al kyl groups, 4

1 7 DEC 2007. - carboxynethoxy, - and carbanoyl net hoxy
Optionally N-substituted by one or two groups sel ected

from l|inear or branched (Cl -C6)alkyl,

Ry darbryyrhétho6) al Kyl in which the alkyl noiety may be

i near or branched, al koxyal kyl in which the al koxy and

al R caibpepylawthoxy eptivhally deaibstiuted | 8HC ; |
py[ihg%loglggdc&@ ((\i»h' h trﬁjé' | kyl noi el?{/ i Sﬁf%@g}-&%ﬁ Sgggted from
br anche -Ch. !&h‘\g)rarﬂ‘y’ € oansikylgnovipeh thielkel meiety may be
be limanbr brched\alketyi i i m,tation, the 3 4
grgr%g fr]hi enyl . pyri a% %ﬁ?@%“’%ﬁ’oﬂ% ﬁky:‘ MOESS pig each linear or
0X ‘at? “1riCewd Pidilalicyl iri wizioh $hk alkyl ety eERhddr branched Ci-Cs.
pyrimdinyl, pyrazinyl, pyridazinyl, indolyl,

benzofuryl and quinolyl. 10 mis preferably 1. nis

prohg Mqter&ary&mu&ﬂﬁf&n&?beeﬁ%%ggf%t }é}gﬁl?ﬁ% %Islyg ?&nit%tion, the

advant ageous e i men

h droqﬁ% ﬁiom_dgw

VBt SR, opyatdyh feyh onmalmuzimiﬂazfodaymw;@zcﬂgd), ism%g,@i,nﬂﬁmlyl
R4than yaRGRnE a. rogen _atom 15 Anot her ’
%dvan?gggbus(gﬁ@bg%%%%?£8?“%%@“@39@%?#BﬁEPBFH@@§Qﬂbwbi
conmpounds of fornmula (1) wherein R4 and R5 are

' nt,.and together form wth the carbon atons
]§g$$§§%6ﬂ¥ﬂen] a benzo ring. The group Ar is
preferably a phenyl, thienyl or pyridyl group, each of
those groups being wunsubstituted or substituted by one
Ty PRgei@blydent i cal or di f f er ent groups selected from:
20 - hal ogen, - linear or branched (Cl-C6)alkyl
optionally substituted by a hydroxy, carboxy or

Ri, Ryand R; each preferably represent a hydro gen atom.

An advantageous embodiment of the invention relates to compounds of formula (T)

wherein R4 and R each represent a hydrogen atom.

Another advantageous embodiment of the invention relates to compounds of formula (I)

wherein Ry and Rs are adjacent and together form, with the carbon atoms carrying them, a

benzo ring.

The group Ar is preferably a phenyl, thienyl or pyridyl group, each of those groups being

unsubstituted or substituted by one or more identical or different groups selected from -

- halogen,

- linear or branched (C1-Ce)alky! optionally substituted by a hydroxy, carboxy or
carbamoy! group, the carbamoyl group being itself optionally substituted by one or two
linear or branched (C;-Cg)alkyl groups, '

- linear or branched (C1-Ce)alkoxy,

-+ hydroxy,

- trihalo-(C;-Cg)alkyl in which the alkyl moiety may be linear or branched,
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car banoyl group, the carbanoyl group being itself
optionally substituted by one or two |inear or

branched (Cl-C6)al kyl groups, - linear or branched 1 1 DEC 2007

(Cl-Co6)al koxy, 25 hydroxy, - trihalo-(d-C6)al kyl in
whi ch the al kyl noiety may be linear or branched, 5 1 7
DEC 2007 - amino optionally substituted by one or two

| inear or branched (Cl -C6)al kyl groups, -

-C ki bﬁﬁéﬁhﬂ§¥ubﬂ1ﬁﬁ5@b}¢@ﬁé)&%¥ Iﬂﬂ@a&h}? %?aélgﬁ tcfd@ a%h%f_kyl groups,

N-substituted by one or two groups se
1 iAaKymetheyanched (a - C6)a|ky| hydr oxy- (Cl - C6) al ky

L ptatldindhdt oty N wﬁs@ymaqsld PR or 0P eens ssested from
oditkoad @rrtﬂa:chea (@t@g)@ﬂtﬁﬁh%m@ %aﬁ% %bﬂﬁ é lkégmmety may be

jch the alkyl norety’is
Péﬂp?febféﬁ%ﬂyﬂkmﬂkﬁlpmmm ﬁle a]lqohﬁmyd al@ylompletles are each linear or

i o e or nmpre identica
%lgﬁde(tf‘ t:‘ttrjléf g%dg[{ygéé%f%lt g Hlo’feFYd 9, 8% hranshedh@r-Co.
chlorlne Preferred conpounds of formula (1) are : 10 -
-{[2,2-dj fluoro-2-(l-oxido-2-pyridyl)ethyl]amno}-N(2 ‘
ﬁ?fé&)a?f%ﬁg‘r}’ )remcs§;g§ -a/phgnyl goup unsubstltuted or substituted by one or more
1(%&%?165!@‘a‘if?é}é(ﬂtr}lg.{o%[aﬂ'at%m@]sgl}éctgg 08 Mot 0% a}l;?orme. and its

enant i one
3-{[ 2, 2-di fl uoro-2-(1-oxido-2- pyrldyl)ethyl]anino}-N—(2

| uor ob - 4- 9xo0-
P%S%H?I%%§é§p§%§%¢gﬁ9@2é%8[1 2- a] pyr azi ne- 6- car boxami de,
-aﬁ‘*&fﬂ T o o ARy amingl NS @ A - 46,75
m;@pmlp[.l@-@}pmaamﬁ ;6fcdiboxhmide, and its (6S) enantiomer ;
(gg{r[?g%ag%? : é:ré %c}d -pyl'lggr/l eatﬁylfe n?o}CEI%[(E%X(%rf?uggbel?zr}]f?)-éi-gio-
34{@28-%tdﬂh§rdh‘dpy1€ol8fl(21a]%fa991e?6 ubddntia by el 98) AR DY

| uor obenzyl ) - 4- oxo-

- 4§-é?2ﬁ28ilf{hg{r9-gh()} d}xgbyz-ﬂ)@n@:{d]_eﬂwlhppm}a]ﬂ +(ﬁ&hﬁ}rclﬁﬂnb?l>}-@l%>@e4 6,7,8-
%Cﬁ? i|g @oﬁ %#’ o 80 ‘?I%M Rt A6 A FRARipmer ;

- .’B\i-{(ZZZ Bifbicrd-Qe(l alxddvzypyri Mgl -N-(2,5-difl -
oI o[l ]gm &/ﬁ}am(ne 61 1cl(f);l]fro benzg%él g0

a‘ﬁg 7,8~ gﬂﬁ%g%;ra%&oyr . Grepyragie- G-Wxam1de and its (6S) enantlomer
- 33-{{[7?22%@&(1)—95('1 Qscbdo(2- Rgfﬁ{bﬁ%&lﬁﬂ]@}ﬁ oquLI)(S %h&{h].loro enzgll) 4-0x0-

6-trifluorobe
4,6,7,8-tetrahydropyrrolof 1 ,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer,
- and3 {[2,2~difluoro-2-(1-oxido- 2-pyr1dy1)ethy1]ammo}-N—(2,3,6—tr1ﬂuorobenzyl)-4—

oxo-4,6,7,8-teTIahydropyrrolo[1,2-a]pyrazine-G-carboxamide, and its (6S) enantiomer.

The invention relates also to a process for the preparation of compounds of formula (I)

which is characterised in that a compound of formula dn -

R,
.0 R,
N ()
Py
CO,Bn

wherein R; and R; are as defined for formula (D), Py represents a protecting groﬁp for the
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0x0-4, 6, 7, 8-tetrahydropyrrol o[ 1, 2- a] pyrazi ne- 6- car boxam

ide, and its (6S) enantioner. The invention relates 17 EC
also to a process for the fireparati on of conpounds of D 2007
formula (1) which is characterised in that a conpound

of formula (1) : R OR N (11) P CO2Bn 25 wherein

R2 and R3 are as defined for formula (1), Pi represents

a protecting group for the 6 1 7 DEC 2007 am no

afine ks benzyl .group i s reduced,

usi nfgdngﬁbre uc@aépg%éﬁ??%%%z@g&ua l%lreég‘f‘f‘aound of formul a
(rrr)y » HOR NP (Tin CO2Bn 5 wherein R2, R3, Pl

and Bn, are as defined herei nbefore, the hydroxy

UFIR AT eINgraERR% ch is converted to methoxy and then to

the cyano function by conventional reactions of

organic chem stry to yield, after deprotection of the
tyyielio compeamil of formubo@pund of fornula (1V) : RZ NC

grR3 H (T~ CO2Bn R, :

HO
R,

. 1/N (m
CO,Bn

wherein Ry, R3, P; and Bn are as defined hereinbefore,

the hydroxy function of which is converted to methoxy and then to the cyano function by
conventional reactions of organic chemistry to yield, after deprotéction of the amino

function, abompound of formula (IV) :
R,
NC R,
HN avy
CO,Bn

wherein Ry, R3 and Bn are as defined hereinbefore,

which is reacted with oxalyl chloride to yield a compound of formula (V) :

Cl
R,
R,
HNT
N V)
O
5 CO,Bn

wherein R, R3 and Bn are as defined hereinbefore,

which is subjected to catalytic hydrogenation to yield a compound of formula (VI) :
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10 wherein R2, R3 and Bn are as defined hereinbefore,

which is reacted with oxalyl chloride to yield a ,
compound of fornmula (V) : 70 Rz R3 HN. N (v> o -3yl T DEC 2007
COBn 0 2 wherein R2, R3 and Bn are as defined

her ei nbefore, which is subjected to catal ytic

hydr ogenation to yield a conpound of fornmula (VI) : 7 1

7 DEC 2007 R2 R3 HN (VMI) 0 COZH wherein R2 and R3 are

as defined hereinbefore, whigh is esterified to forma

conpound of forrmula (VII) B, HNN(V11) 00O

COzP2 5 wherein R2 angy s defined hereinbefore

and P2 represents a linear pr b anche%(d - C6) al kyl
group, o N

o CO,H

Whe‘reianz and R3 are as defined hereinbefore,

which is esterified to form a compound of formula (VID) :

R,
R,
N O
‘ N (vin
0]
0] Cozpz

wherein R, and Ry are as defined hereinbefore and P; represents a linear or branched
(C1-Ce)alkyl group,

which is reacted with a brominating agent to yield a compound of formula (VIII) :

R,
R,
SN _
, N vin
Br
O C01P2

wherein Ry, R3 and P, are as defined hereinbefore,

which is reacted with 2-mercaptopyridine to yield a compound of formula (IX) :

N.S.

o CO,P

wherein Ry, R; and P, are as defined hereinbefore,

which is reacted with an N-oxide of formula (X) :
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which is reacted with a brom nating agent to yield a

- conpound of formula (MIl1) : R2R3 NN (VII) Br "f']yDEC'ZUOZ ‘

O COzZP2 wherein R2, R3 an® P2 are as defined
her ei nbefore, 10 which is reacted with '
2-mercaptopyridine to yield a conpound of formula (IX)
R2RBN I N(IX) NSO CRP2 wherein R2, R3 and P2
are as defined hereinbefore, which is reacted with an
N- oxi de of formpzl4a (X) : 817 DEC 2007 R4 RS/
CH)-"NHR' M F wherein in, Rl, R4 and R5 are as
defi ned for f(&r ), to yield a conpound of
formula (XI) s CHya~NmR X

1 .

¢ F F

wherein m, Ry, R4 and Rs are as defined for formula (T),

to yield a compound of formula (XT) :

R, ' K R,
X NN
Rs N/ (CHz)m\N m XD
| FOF fl{x 3 COP,

0]

wherein m, Ry, Ry, R3 Ry, Rs and P, are as defined hereinbefore,

the acid function of which is deprotected to yield a compound of formula (XII) :

8 A\
_ N , X .
R; N/ (CHz)m\N m (XI)
i F o F ll{l o CO,H

0

wherein m, Ry, Ry, Ry Ry and Rs are as defined hereinbefore,

which is reacted with a compound of formula (XIII) -

H,N—-CH, }-—Ar (XIID)

wherein n and Ar are as defined for formula (T),
in the presence of a coupling agent, -

to yield a compound of formula (I).
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NRS I (U (CH)~~NNN FFRRLOQ2P2 05

wherein in, Rl, R2, R3 R4, R5 and P2 are as defi ned

her ei nbefore, the acid fun@tl on of which is deprot e&tEcDEC 2007
to yield a compound of fornmula (XIl) : R R4 R3 N RS

(CH mom N (XIl) NNFFR OCXH Owhherein m R1,

R2, R3 R4 and R5 are as defined herei nbefore, which is

reacted with a conmpound of formula (XII1) : HZN-f-CH2
j--Ar (XI1'l1) 10 wherein n and Ar are as defined for
formula (1), 1in the presence of a coupling agent, to

The eddditeonc ealsoefh theotorhpsumd$ af (fojmul® (I) drdDbBaz@A 7by reaction of the

compound with a pharmaceutically acceptable acid.

The compounds of formula (I) have an asymmetric centre and are therefore capable of

existing in the form of a racemic mixture or in optically active form.

The optically active compounds of formula (I) can be obtained, for example, by using a

corresponding optically active compound of formula (I) as starting material or by

. separation of the corresponding racemic mixture of formula (I), for example by chiral

HPLC chromatography.

Preferred compounds of formula (I) are those wherein the configuration of the asymmetric

centre in the alpha position with respect to the amide is (S).

The compounds of formula (II) are obtained by benzylation of the corresponding acids.

The compounds of the present invention have especially valuable pharmacological

properties.

They are potent inhibitors of thrombin which are active by the oral route.

Those properties render them useful in the treatment of stable or unstable angina, disorders
of thrombotic origin and/or giving rise to thrombotic complications, in the treatment or
prevention of myocardial infarction and venous or arterial thromboses, and in the treatment
of complications of vascular and cardiovascular diseases such as atherosclerosis, arteritis,
venous disease, and in the treatment of any disorders involving thrombin formation and/or -

activity.

They may also be used in therapeutic association with a thrombolytic.
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The addition salts of the conmpounds of forrmula (1) are

obt ai ned by reaction of the conpound with a

phar maceuti cal | y accept abl d0aci d. The conpounds of 11 DEC 2007
formula (1) have an asymetric centre and are therefore
capable of existing in the formof a racem c mxture

or in optically active form 5 The optically active

conpounds of forrmula (I) can be obtained, for exanple,

1§% % 1 g{esgggdlng optically active conpound of

rlﬂs{ﬁng 1(1|r¢i: ?teg sgtt we%{céquog}pogpogg, COIBRIBARERY ativefingredient
t dden

atddgnpoahd @F BRI ?‘) rt% Qxﬁ{rﬁ'oc?ﬁg;{{r) g[rléa}%) ﬁéﬁz{lfgq_nglétg }rlc)nh-tomc excipients.

exanpl e by chira
Aé@mgomh@ b@fma@nmal acqthjositioas tdvosdinghes ehen inbention there may be

auratian th ptric entre in the al pha
p03| | oﬁnoré e§pe|91eaél tg‘f’ %Lnjt‘crllé“%ﬁ‘l“@é% §>  (azgl, PI??‘Féteral (lntr%venous or
saloopabels) oF ﬁasmwh@ﬂéﬂa} Ar %b%t 3l Mesh el Q{%g!iﬁ t
of t he co%respondlng aC|dg The conp%ﬁ%%s %ﬁﬂlﬁﬂ@m gelatin
}(ozplpgy:é,nqqpﬁﬁmh)ax@a aeApese patthents, aleoaddll gels, injectable preparations,

dgpg&ﬁy n% (&ﬁ properties. They are potent inhibitors
ro rcﬁ are active by the oral route. 15
Those properties render themuseful in the treatnent of
tabl e unst abl e_angi na, disorders of thronbotic
Fl“@‘?fH ‘g‘?ﬁﬂg‘b Fafgb‘?/?‘i‘?@tﬂ aggordingtip temtrsue ang @ﬁtﬁntyc af thenssorder, the
il D B LERLTRN bl AL RHENAAP o UL S tosagy vees from 110
500 emgtpee deyrbnene mfm@elxﬁinmmamm of vascul ar and
cardi ovascul ar di seases such as atherosclerosis,
arteritis, venous disease, and in the treatnent of any
Tob wfo@@ﬂéEdeﬂﬁieyilﬂﬂtrﬁﬂ%m%htfo rmation and/or . 20
activity. They may al so be used in therapeutic
association with a thronbolytlc 10 1 7 DEC 2001 The

0 tes har ceutlcal conpQsi tigns
Thg\régfﬁﬂ ﬁ]la{e af% &ngyée rﬂa ?(88 uats &5 ﬁﬁbﬂ‘ﬁﬂarﬁ AEGEHDE Jo known
pﬁk}&hﬁgether mnth one or nore SU|tabIe inert, non-toxic

exci pients. Anong the pharmaceuti cal conpositions

according to the invention there nmay be nentioned'nnre
Tgi ?tg%c'tugtlreg I}Sf Eﬂgg:t%?n %hcgéa%e%rﬁfbe% b8 p(ies Wed determmed according to
customary spectrophotometric techniques (infra-red NMR, mass spectrometry)

EXAMPLE 1: 3-{[2,2-Difluore-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2-fluoro-
benzyl)-4—ox0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine—6-

carboxamide -
Step 4 . Benzyl N-tert-butoxycarbonyl-5-oxoprolinate

At Q°C, 11 mmol of dimethylaminopyridine and 11 mmol of di-tert-butyl dicarbonate are
added to 10 mmol of benzyl 5-oxoprolinate (the preparation process for which is described
by E. -Campaigne et al. (J. Heterocycl. Chem. 1975, 12, 391)) in solution in
dichloromethane. After stirring for 24 hours at ambient temperature, the reaction mixture is
washed and then dried and evaporated to yield the expected product in the form of a

viscous oil.
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5 sub-cutaneous) or nasal adm nistration, tablets or
dragees, sublingual tablets, gelatin capsules,

| ozenges, suppositories, cflégans, ointnents, dermal 17 DEC 2007

gels, injectable preparations, drinkable suspensions,

etc.. The useful dosage can be adapted according to the
nature and severity of the disorder, the route of

adm ni stration and the age and meight of the patient.

The dosage varies froml to 10 500 ng per day in one

or nore adm ni strations. The follow ng Exanpl es

i || uStem Bt e Behgyl iNakeembiiraxycarbbsyl St yidrbigromber i al s

enpl oyed are known products or are prepared according

to known procedures. 15 The structures of the

accor di .“’% o ot B EA BB 6 &1 Ty i in
I(quer are dled\NRI,O masy ofpibe tomptmhd)o))tameﬁ)iﬂ\l\ﬁ_ﬂ)oize Step in solution in

R e Al S e 20 atntel Fr iy i By o egucos soluion of
dndm@niah @Yokl Bemdfed %HQ\%@B%Q@ a%@eo%% QP %ASodlum carbaxiate solution.

Benzyl N-tert - butoxycarbony oxoprolinate A
Ak Stisringl overnight ahpmbiopt ﬁmmeahandﬂmlremmln mfxture is filtered and the

tg'trﬁttgg \gatﬂgg(%égr %dﬁ%ﬁae%o{];? ! & éqg?fgglgﬁ%?? %a&lénc;@m{s%}s washed, dried

anddithdn evap«jie&dr Thetbsiday iFpurlBRAME Bfen b rﬁ‘jbhy dnlsilica gel, using-a 95/5

er oc Chem 1975, 12, 391)) in solutlon in
CRUpToBE ? /eihbacette @pixarg oy glnaits Bhe oxpepisd podact isrdbitaindd in the
:$ﬁﬂ9§59a oilt he reaction mxture is 25 washed and then
dried an evaporated to yield the expected product in
the formof a viscous oil. 11 1 7 DEC 2007 Step B :

Benzyl N-tert- car bon hydroxyprollnate Under
ar géi?—gaﬁla 2{9“@’%; LS‘”HWB‘IW% ?af -MerSePtRlingle of
diisobutylaluniniun1hydr|de in hexane are added to 10

mrol of the conpound obtained in the above Step in
A 811 fisehition of parartahipagsolphouin acidfio enhyskréusrmetharbb(88261) is added to

]'6' Rt % rthe cg%%bugd o%%ame%t I%dméa%%%gg So'AJigtérosrtllmng for % hour, an
aqueous 10 % sodium carbonate solution is added and the product is extracted with

dichloromethane. The expected product is obtained in the form of a slightly yellow oil.
Step D = Benzyl 5-cyanoprolinate hydrochloride

At —40°C and under argon, a 5 % v/v solution of tin tetrachloride in anhydrous
dichloromethane (7.1 ml), and then trimethylsilyl cyanide (20.6 mmol), are added to
10 mmol of the compound obtained in‘the above Step. After stirring for 2 hours at —40°C,
an aqueous 10 % sodium carbonate solution is added, the aqueous phase is extracted with
dichloromethane, and the organic phase is washed, dried and then evaporated. The residue
obtained is purified by chromatography on silica gel using a 95/5 dichloromethane/ethyl
acetate mixture as eluant. The yellow oil obtained is dissolved in ethyl acetate and then a
stream of HCI gas is passed through for 30 minutes at O°C. After stirrihg overnight at
ambient temperature, the precipitate formed is filtered off, rinsed with ethyl acetate and

dried in vacuo using a dessicator.
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- sol A i%s-Eeeds 3¢ o7,

5 amoni um chl oride is added, followed by an aqueous 10

% sodi um car bonate solution. After stirring overni ght

at anbient tenperature, th#2reaction mixture is 17 DEC 2007

filtered and the filtrate is evaporated and taken up

i n di chl oronet hane. The organi ¢ phase is washed, dried

and then evaporated. The residue is purified by

chr omat ography on silica gel, using a 95/5

di chl oronet hane/ et hyl acetate m xture as eluant. The

expected product is obtained in the 10 formof a

yel StewEqi | BerBylepckloro-Beiioto-2,3,4,6,7,8-hexa -a) ne-6-

N-tert-butoxyca bonyligS- nmet hoxypr ol i na{?)édrgp%r-rcilo%,z apyrazine-6

sol ution ocfaré%fe/iaff ol uenesul phoni c acid in anhydrous

met hanol (88 m) is added to 10 mmol of the conpound

obtained in the above Step. After stirring for '/2

AhBYE, oxalyl chlqudo (It4161) % adidil tn2E0BE bf)thatcem?@hﬂi bBRint in the above

S‘tadded0 atnd f he ro%ﬁgt is extracted with 15

P R PUPA g Ene. hhe maixRies sdhendirahs to ambisbt empettire and stirred

for e heurs) &id ' l: i . Benzyl . .
heSsdIgt iy s lﬁe):{;t%ﬁ%l? A%vag%g%g pofP The é?Sl(%ng?}jﬁ?med is

5- cyanoprol i nate hydroch and und

Pyifsdoky, ehrometograpby cof siti¢an usiag raa@/| dictilclemiethansmystk@UE mixture as

- t hane .1.m), and then trinethylsilyl
d@%@ﬂ%3é§¥§8f%pﬁﬁ%{??d$?e added to 10 mmol of the
conmpound obtained in the above Step. After stirring for
2 hgurs at_-40C, 20 an aqueous 10 % sodi um carbonate
&%g:g@u@'omele[ 1, 3-agpruzing-ecambdihlic acid
di chl or onet hane, and the organi c phase is washed, dried
and then evaporated. The residue obtained is purified

3 pyf tercompoond abthinedin thelabéw Step ard%Hid36lved 895G ml of ethanol and then
acetate m xture as el uant. ';Il'%e

jchloro hane/ et hyl

LG s e e ird (ol S ! el s arionailt mixture
is ttha pliced @@ Afyd ' sGdubhy puah for 3 -

m nutp es(fe at 0C. Afte I%tghl@[?i P%pﬁaﬁg%eﬁﬁ’%ﬁg% e%urgn%nr%eﬁftmosphem
pressHyseiond LhOﬁus tAtf@lr pereaiap iof ﬂte&gfabjgﬂbyl Oflil’;ﬁatfdrﬂ, ey @Avedit is evaporated

W th et acetate an ried in vacuo using a

o%g)ggggé?eo?’fpe(fﬁgﬁmfmﬁc 2007 Step E : Benzyl

1-chl oro- 3, 4-di oxo- 2, 3, 4, 6, 7, 8- hexahydropyrrol o[ 1, 2-aJp
-yrazi ne-6- carboxylate At 0C, oxalyl chloride (144 m)

| s SSBdEd LB SH-Goxs-2.81e5, & Shevthvdraptralafd@-apytdameadov e

carboxylate

11.83 ml of trimethylsilyl chloride are added dropwise, at 0°C, to a suspension of 1.83 g of
the compound obtained in the above Step in 20 ml of anhydrous ethanol. The reacﬁon
mixture is then stirred at ambient temperature for 15 hours. The solvent is evaporated off
and the residue is taken up in dichloromethane. The organic phase is washed, dried, filtered
and evaporated, and then the crude product is purified by chromatography on silica

(eluant : dichloromethane/ethanol 95/5) to yield the expected product.

Step H: Ethyl 3-bromo-4-0x0-4,6,7, §-tetrahydropyrrolo[1, 2-a]pyrazine-6-
carboxylate

34.7 g of dibasic sodium phosphate (Na;HPOy) in 90 ml of dichloroethane, and then 100 g
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Step in solution in toluene. The mxture is then
brought to anbient tenperature and stirred 5 for 15
hours, and the solvent is 48bsequently evaporat ed oi)f? DEC 2007
The residue obtained is purified by chromatography 6n

silica, using a 9/1 dichl oronet hane/ net hanol m xture as
eluant, to yield the expected product. Step F :
3,4-Dioxo-2, 3,4, 6, 7,

R DI TN
chimspaindettdineds0 thd atefe Std@asﬂ%ena&pintlg)@ '?nlsdlfézlicgl%lé&%eﬂneq Hhe reaction

triet hylﬁﬁ%m He are adoded, fol'l owed by O.
PRred (hrbheagest #010°Ciihe | fribreusr subisequettin cqulet e 0t@ deihg & bath of
e e AR r ~odlfDE.ent  tenper at ure an
gt)‘%tfasph_e?’i c prezlgsogra g“)f%rs O CATR ggtﬁf‘?lgﬁoq %ﬁ%‘gg?d-of t he
Cag argesic phaski ik twashedwith RatesOthég the laguVidAPhadeste Qilbined and
p

t jeld.the ex&ect ed ;%r oduct. Step
"é&ﬁ#@ VAthyseRIEPY agetateg The gumlainethyugeeip phaseh efelsoReaptedas 160 mi,
dndethén 8 ' iLmet hyl sil yl
chl ori (} g&;ﬁd Zéggﬁgﬁgredg %t\%\}es%? Qg{leag%dt t:h% ngxg%es f:?e?%ai"b forgentrated to
h60g3l. g hefmixture iscbpopantyophaidied Hath itec@hay e 58LaRF intheptane are
%@ Crlﬁ | anhg/drp et hanol . The reaction mxture is

&h 1%t%?er Fegsep gﬁ’ﬁ?”énﬁ?& Arfarhsriear gbp0°(5 the presipithteeobtained is

- Bledrv@off, figse@ano! BB esk«RkL of i@(ﬂf’}oﬁﬁp SchteE iy g-ﬂeﬁ%a%a?,kaglﬁidégfi to yield

i n di chl oronet hane. The organi ¢ phase i s was

the pxrecked ppodughd evapor ated, and then the crude product
is purified by chromatography on silica (el uant

di chl or omet hane/ et hanol 95/5) to yield the expected

proditetf: StEpylHt-okb-BYL-pyridyithio)- - - j
3- br ono- 4- oxlg}j 4,6, 7, 8([ tpé)t r}éhy r%g’ﬁ(gr lgfrg}[l}icfr%ygﬁ%lg{]a% fllf@/—mme'@
6- car boxylcgf@lﬂﬂe? g of di basic sodi um phosphate

(Na2HPOX4) in 90 m of dichloroethane, and then 100 g 13

1 7 DEC 2007 of phosphorus oxybrom de (POBr3) in 340 ni

363 diof Btoemeptbpyralinasre sddeteh theee BatcBeDht Db Shin@RTREHAR, to 80.5 g

ai ned in the. abqve Step suspended in_ 400 m of
Ogib%‘ﬁ CBRBRYHh HQ‘?H’?EéH 1% PGV el tspltion én ¢h@ mmhefscetbrdrile. The

b ol vt o (R RARALRR oL TS by iR B e

Thgmixfine desenes haterogensong didfitbr stirring for 1 hour 45 minutes, the solvent is
evaporated off and the residue is taken up in ethyl acetate and in water. The organic phase
is washed, dried, filtered and evaporated to dryness. The residue obtained is purified on a
chromatography column (dichloromethane/ethanol 98/2 then 95/5) to yield the expected

product in the form of an orange oil which slowly crystallises.

StepJ:  Ethyl 3-{[2,2-difluoro-2-(I -oxido-2-pyridyl)ethylJamino}-4-oxo-4,6,7,8-
' tetrahydropyrrolo[1, 2-aJpyrazine-6-carboxylate

2.78 g of 2',2-diﬂuoro-2-(l -oxida-2-pyridyl)ethanamine, and then 1.5 g zinc chloride, are
added to 4.6 g of the compound obtained in the above Step suspended in 30 ml of
acetonitrile. The mixture is. then heated at reflux for 15 hours. The reaction mixture
becomes clear. The solvent is then évaporated off and the residue is taken up in dichloro-

methane. The organicA phase is washed, dried, filtered and evaporated, and the residue
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5 The organi c phase is washed with water, then the
aqueous phases are conbined and extracted with
i sopropyl acetate. The conB#dned organi c phases are 7 DEC 2007
concentrated to 160 m, and then 160 m of isoproﬂyl
acetate are added and the m xture is again concentrated
to 160 m. The m xture is subsequently placed in a
bath at 50C and 250 nl of n-heptane are added in the
ur se. of rs, After a further hour at 50C the
°§?aé”c| p’ist%irﬂ'eﬁegg‘?yafhfé’alaif%?@f M idee delygt : dishheremeifiangfisqpropanol
911)3o Mield the@x ctécﬁﬁ@ﬂ&ﬁ)/' acetate and n-heptane, and
dried to yield the expected product. Steal: Ethyl
4- 0x0-3-(2

iyl £.hi »6m:4, 8-t etrahyd I , 2 I ne-6
DY ) R LP Dot ool SRS i S osad e i
three bat cheshydtopdRo NIt BprBliks ¥ abboxpit 4945 9 15 of

t he compound obtained in the above Step in solution in
410 m of acetonitrile. The addition is exotherm c and

t he- : i. i xt i to 35C, _

BRSNS 1 RGAEIEINER 48 24 S 55T e Soybpd htainea

iththerabd%e Stepuiheslutivhdn 900 wardf diskan€ ¥ad 20 MieF witkr. andr A ours at
e

a%lgsi due is taken up in ethyl acetate and in water. Th
{f&h Feénlif’ﬁ%ré” apidification és cifriedoat ysing 3reguivaledts of IN hydrochloric

I t : ' - Al i S rifie
SUPRBE e NS DN B B0 ARIF SR B oS
ey anfd drie@5fidl)lingdhe explectet b dastie eieefdrm pF @ Stk sbid.t he

-formof an orange oil which slowy crystallises. Step
J: Ethyl 3-([2,2-dii |uoro-2-(1-oxido-2

pyrE agl){) et hyf3 amipedrot- —&iﬁo-gdﬁefié):l)etilzyklj]aminoa{t- e-(Z-%Iuc}g)bénzyl)—zt—

tetr dropyrrol o 1, 2- a] pyr azi carboxyl

of 2, 2-di f PX9of.6.728-{etrabxdrapyr2elpfi, 2-aihy @titeatrant hoegmiaad
then 1.5 g zinc chloride, are 25 added to 4.6 g of the
conmpound obtai ned in the above Step suspended in 30 m

30k ofiché ocurhpdung. offathefll i URE dbdve 48P A8at&died! Wil Y% o of

fét&rvég h(iurs. .The reaction m xture beconmes clear. The
24BotRdanzylaning . 1By psesentecefl 67 okl 11[his(dimsihylaminametiyéame]-1H-
1 98413 z8b (8B R AL 28 Qi dlh ol ser shed,

.d?i ed. f ﬁjt e;ﬂércril an‘%ﬁegg%lod}a eé(gﬁgcgrﬁgg Sﬁ@&? esi fﬂ‘?%ﬁ4 ml of
dibeorapglthydinmiene 40 ind of dirhdthygtbriayméder onat ogr aphy on

ilica u . _di.chl qr onet hane/ i sopr gpanal

Alfer stlrnng eijor e) t'hours at ambC%ent temperature, thepsol\F/)ent is evaporated off and the
residue obtained is taken up in ethyl acetate and in water. The organic phase is washed,
dried and then evaporated, and the residue is purified by chromatography on silica to yield

the expected product in the form of a racemic mixture.

%C %H %N
Calculated : 57.52 4.39 15.24
Found : 57.63 418  15.05
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9/1) to yield the expected product. step K 3-{[2,2-Dii
| uor o-2- (1-oxi do-2 pyridyl)ethyijam no}-4-oxo-4,6,7,8-
tetrahydropyrrol o[ 1, 2-a]pysazi ne-6-carboxylic acid 5 2
equi val ents of IN, sodium hydroxi de solution are adﬂdUDEC ?
to 9 g of the conpound obtained in the above Step'in ° 0071
solution in 100 mM of dioxane and 20 m of water. After
24 hours at anbient tenperature, acidification is

Y ut ing 2 equival ents of 1N hydrochloric
i&é@@ﬁ "t ':f‘gQ%’P&%‘!Qr@r?-Gﬁ-%tldn-é-nysideﬂl)aﬁvl]anémb}-m(a-
residue is i ' 0 t ol nd ..
dried, vyiel gll?lﬁg(n)teﬁgﬂ?s\éﬁp@?f‘iégdb’%%Sgﬁh&érioﬂylfrﬁgﬁ?’gF"ﬁ?@faz‘&‘e'@
white sol i dearbox®méde L: 3-{[ 2, 2- Dl Wior o- 2- ( 1- oxi do- 2
pyridyl)ethyl]am no}-N (2 fluorobenzyl)-4-
0x0-4, 6, 7, 8-tetrahydropyrrol o[ 1, 2- a] pyrazi ne- 6- car boxam
Thderacemid efixthhe oht al i gt tep are
reacted with l.gg ) o?“gg_?|§%@%%§h§ f%%?ﬁgﬁ%% ﬁﬁggaﬁvejHPLC
C aphyf (Ghistpay 4D column, eluant : acetonitrile/isopropanol/diethylamine
5%01[ 62}?4 di nmet hyl am no) net hyl ene] - 1H

, f -triazol o[ 4, 5- b] pyri di ni um 3- oxi de
Thexapdotedrepdias Bhnd frst bf BT ehaidthels bblindl 15
di i sopropyl ethylamne in 60 m of dinethylformam de.
After stirring for 15 hours at anbient tenperature, the

to & S 0, ff t residue tajned.is
RTIE Y RRE a0t AR roni B pEia i gy
phase is \Naﬂha_d)b_eniyﬂ)-%x@ﬂ%,‘!,b&&rﬂi’)ﬁﬁ'@ﬁﬁtrﬁﬂ){l,Qn'%‘ij[%)trtiﬁine—&
residue is purified by chromatography on silica’to
yield the tAthexamidenr oduct in the formof a racemc
m xture. 20 Elemental microanalyis : % %1 %N
Calculated : 57.52 4.39 15.24 Found : 57.63 4.18 15.05
The racenDEQnR0@? of EEMAMELE i2: separated by chiral fhase ﬁ)reparlative HPLC

:3-{[2, 2D fluoro-2-(1-oxido-2-pyridyl)eth am no
CISI%E%E)gTép&]Y gcmraspaﬁ D cofumn, eluant : a%%tonjtlyile/isoprgpa]no]/dieth}illamine
560/800/0penzyl ) - 4- oxo-4, 6,7, 8-tetrahydropyrrol o[ 1, 2-a] pyr

azi ne- 6-
The expected product is the second of the enantiomers so obtained.

Index of [ojggipy_ rap=-116.07° (methanol, 20°C, c=1.4)
EXAMPLE 4 : (6R)-3-{[2,2—Diﬂu0r0-2-(1-oxido-2-pyridyl)ethyl]amino}-N—{Z-[Z-‘
(ethyla‘mino)-Z-oxoethoxy]benzyl}-4-ox0-4,6,7,8-tetrahydr0-

- pyrrolo[1,2-a]lpyrazine-6-carboxamide

The expected product is obtained according to the procedure described in Example 1, with
the replacement of 2-fluorobenzylamine with  2-[2-(aminomethyl)phenoxy]-N-
ethylacetamide in Step L, followed by separétion of the racemic mixture so obtained by
preparative  chiral HPLC chromatography (Chiralpak AD column, eluant
aceton;'trile/isopropa.nol/diethylamine 500/500/1).

The expected product is the first of the enantiomers so obtained. -



10

15

20

car boxam de The racem c m xture of Exanple 1 is

separated by chiral phase preparative HPLC 5

chr omat ogr aphy (Chiral pak Afg col um, eluant :
acetonitrile/isopropanol /diethyl am ne 500/500/1).1TMeDEC 2007
expected product is the first of the enantioners so

obt ai ned. EXAMPLE 3 :

(6S)-3-{[2,2-D fluoro-2-(1-oxido-2-pyridyl)ethyl]am no}

N-(2- . .
E%?%%é%ﬁ%%@9ﬁ¥zﬁﬁbxo-4,6,7,8-tetrahydropyrro|o[l,2-a]pyr
azine-6- 10 carboxapjde Thegp acepixe m xture of Exanple
1l is separated by chiral phase preparative HPLC ’
chr onat egedpted - ( Chi $abpak 5810 collGmd, el uant :
acetonitrilelisopr |/ di et hyl anpne 500/500/1). The
expecté%£gygduct igﬁﬁﬂg sgggnd 6$g%he enanti oners so
obtai ned. 15 Index of rotation : ap = -116.07
(pet hanol, 20C, c=1.4) EXAMPLE 4 :
IndexyLratation : oD 1 Yol oRianobR0Wb <205y r i dyl ) et hyl ] ami no}
-N-{2-[2
(et hyl am no) - 2- oxoet hoxy] benzyl } - 4- oxo- 4, 6, 7, 8-t et r ahyd

EXAMPLED O(BS)-S-_-{ﬂﬂ,zlmﬁﬁmez-@r-sﬂamﬁg@gg@gexgﬁl]ragﬁﬂﬁﬁh?&-[2-

product 1s obtained according to t

descri bed i(pthFlamigiod-210xopihoky |batrylié-oxed| T 8+tetrahyfro-
2-fl uorobe ' ith.2-[2-(am nopet hyl ) phenoxy] - N-
ethylacetaﬁﬁ%@ﬁ?ﬂﬁé?ﬁ%"f?n?'V?gﬁﬂﬂnﬂ ®separation of the

racem c m xture so obtained by preparative chiral HPLC

chr omat ogr aphy (Chiral pak AD col um, el uant
T]ﬁeceé‘ﬁ’SﬁF‘f Igﬁoaésﬂil% SEEAEAL Al cwariiamars sepasial Bd¥ample 4he

expected product is the first of the enantionmers so
obtained. 16 1 7 DEC 2007 Elenental mcroanalysis : %

EXAMPLEG6 : 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,4-difliioro-
benzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

The expected product is obtained according to the procedure described in Example 1, with

' the replacement of 2-fluorobenzylamine with 2,4-difluorobenzylamine in Step L.

Mass spectrometry_ESI (acetonitrile/water) : [M+H]"= 478.15.

EXAMPLE 7 : 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,6-difluoro-
benzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a] pyrazine-6-

carboxamide

The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2-fluorobenzylamine with 2,6-difluorobenzylamine in Step L.



Found : 58.11 5.15 15.55 5 Index of rotation : abD = +

93.1 (nethanol, 20C, c¢=0.7) EXAMPLE 5:

(ﬁI_S% 2?[{2! 2,2-Difluoro-2 (iwm do- 2- pyri dyl ) et hyl ] amin?}DEC 2007
(et hyl ami no) - 2- oxoet hoxy] benzyl } - 4- oxo- 4, 6, 7, 8-t et r ahyd

ro- pyrrolo[1l, 2-a] pyrazi ne-6-carboxam de The expected

product is the second of the enantioners separated in

anpl. e .4. 0 Index of rotation : aD = - 98.8
ngﬁ%fqﬁ’é%—’,‘—’gﬁééﬁ £=0.8) EXAMVPLE 6:
3-{[2, 2-Di f| uoro- 2- g oxi dgz2- pydi,dyl) et hyl ] am no}- N- (2
, 4-di fl uor o-
benzyl )Calcubateds, 6, 75838 et rablydr dgydr ol o[ 1, 2- a] pyr azi ne-

6- carbgxan de 15 T, xpe d praoduct is obtained
accordijﬁogur{}?d t he pr%i%’lgur “tfesc f’-lggd in Exanple 1, with
the replacenment of 2-fluorobenzylanne with

2,4-di fluorobenzylamne in Step L. Mass

5 EXAMPLE®: r3-{Re-Diftwiror?-(lroxidd-Retyeidyl)efhlyafnino}4¥.42-Lhloro-

EXAMPLE 7: 3: _
[2,2-Difl uog%‘fzﬁl)'("i‘-”‘o"i‘?’Sﬂzszteﬁ'g}‘.h?’ﬁm%f%%l}z-alPyrazme-ﬁ-
am no} - N- ( Zafbehtdrhider o-
benzyl ) - 4- oxo-4, 6, 7, 8-t et rahydropyrrol o[ 1, 2- a] pyr azi ne-
6- 20 carboxam de The expected product is obtained
TRCSHe 809 R g . ribed.in Exanpl.e 1, with .
e e s 3 5 e e T Bcaiple L, witn
the rplatifuienionfth Enaypbarryhenindwh ehlorobeldpyThifRGh Step' L.
227-228C 17 1 7 DEC 2007 El-enmental m croanal ysis % %
%N Calculated : 55.35 4.01 14.67 .Found : 55.04 4.04

10 Elkedl RicksiMplts 8: |
3-{[2,2-DifTuoro- 2- (1- oxi do- 2- pyri dyl ) et hyl ] am no}- N (2

- chl or o- ’ %C % H %N % Cl .
gfenzyl )C.aé}&l%lcézi{f, 6, 755$53t et %aj}ydr %yf ol o;.%z- al pyr azi ne-
Found : 3532 433 1433 7.73

| EXAMPLE 9 : 3—{[2,2-Diﬂu0ro—2-(1-oxido-Z—pyridyl)ethyl]amino}—N—(3,4-diﬂuoro-
15 benzyl)—4-0x0-4,6,7,8-tetrahydropyrrolo[l,2-a]pyrazihe—6-

carboxamide -

The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2-fluorobenzylamine with 3,4-difluorobenzylamine in Step L.

20 Elemental microanalysis :
%C %H %N
Calculated : 55.35 4.01 14.67

Found : 55.07 3.92 1440
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car boxam de The expected product is obtained according

to the procedure described in Exanple 1, with the

repl acenent . of 2-fl uorobenzyd am ne with 11 DEC 2007

2-chorobenzylamne in Step L. 10 El enental :

m croanalysis : % %1 %N % Calculated : 55.53 4.24

14.72 7.45 Found : 55.32 4.33 14.33 7.73 EXAMPLE 9 :

3-{[2, 2-Di fl uoro-2-(1-oxido-2-pyridyl)ethyl]am no}-N(3

A AMBLRAG 3202.3-Diflgore (knyide dopyridrhty Barapy Regzisie-

6- -car boxam d&ldreb CA.- 6l et - i s Jobt ai ne )

according to the procggurg&dg’égﬁi%eﬁhpﬁr%ﬁ’ﬂp@&?lmwe‘@

t he repl acengttbogamidé | uor obenzyl amine with ,

3, 4-di fluorobenzylamne in Step L. Meltispoint : 204C

20 Elenmental mcroanalws : % %1 %9\ Calcul ated :

5%‘-83@%?%1?38 oBt@Bd accorfndth Be Procddiird QeshBbdd ih xa%ple 1, with
15 jeplagenpsnyt pfidnfhopobenzydsnio withyys-Hifiioy eHehyy i RO | 2

,5 diflu orob enzyl)-4-o0x0-4,6,7,8-tetrahyd ropyrrolo

&;2- a] pyrazin a-6- carboxam de The expected product
Meligg rmiimted 888C or di ng to the procedure described in

?a% 1, with 5 the replacenent of
> %@H%ﬂ%‘ine with 2,5-difluorobenzyl anine in
Step L. Meld point :4189C ,}lglherren%q\l, m croanal ysis : %C

o 9N
Calculated : 55.35 4.01 14.67

Found : 55.95 441 1413

EXAMPLE 11 : 3—{[2,2-Diﬂuor0-2-(1-oxido—z-pyridyl)ethyl]amino}-N—(2,6-dichloro-
benzyl)-4-oxo—4,6,7,8-tetrahydropyrrolo [1,2-a]pyrazine-6-
carboxamide

The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2—ﬂuofobenzylamine with 2,6-diéhlorobenzylamine in Step L.

% C % H %N % CI
Calculated : 51.78 375 13.72 13.89
Found : 52.23 3.73 13.66 14.06

EXAMPLE 12 : 3-{[2,2-Diﬂu0ro-2-(1-oxid0-2—pyridyl)ethyl] amino}-N-(2-chloro-6-
ﬂuorobenzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a] pyrazine-6-

carboxamide

The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2-fluorobenzylamine with 2-chloro-6-fluorobenzylamine in Step L.
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Calculated : 55.35 4.01 14.67 to Found : 55.95 4.41
14. 13 EXAMPLE 11 :
3-{[2,2-D'f|uoro-2-(1-oxidqu-pyridyI)ethyI]anino}-N—%Z
,6-dichloro- b enzyl)-4-oxo-4,6,7,8-tetrahydropyrroﬂo DEC 2007
[1,2-a] pyrazin a-6- carboxam de The expected product
is obtained according to the procedure described in
Exanple 1, with 15 the replacenent of
2-fluorobenzyl am ne with 2, 6-di chl orobenzyl am ne .in
Step L. Mc! ting point : 122C El enental m croanal ysis
1o1 20, Y %@#9/ Calculated : 51.78 3.75 13.72 13.89 20
Meltimgpame 22303 73 13,66 14. 06 EXAMPLE 12 :

E&ﬂgﬁgd@ﬂ@@@hggﬁﬁfz-(1-oxido-2-pyridy|)ethy|]anino}-N—(2

-chloro-6- fTuo'ro :
benzyl) - 4- oxo- 4, 6, 7,28 et r&ydr ofyNr ol ofslC2- a]

pyrazin - boxam Th xpe pr t is
obtainegbggggaéing Sgg?he %? cedﬁ%égdesgﬁﬁied in
Exanpl e Fbundhi th 2553 be repbacemmns of 7

2-fl uorobenzyl am ne with 2-chl oro-6-fl uorobenzyl am ne

in Step L. 19 1 7 DEC 2007 Melting point : 221 C

] i -0 0 0 0 .
TP 1 P A BTG 2 (i ity ryipg T3 - gigtuoro-
EXAMPLE 13: benzyl)-4-0x0-4,6,7,8-tetrahydrop rrolo!l,z-a pyrazine-6-
3-{[ 2, 2-Di flugro-2- 1-oxido-2-pyrid§l)e hyi}anin.o}-N—(
2, 3-di f | uor gArboxamide
benzyl ) - 4- oxo-4, 6,7, 8-tetrahydropyrrol o[ 1, 2- a] pyr azi ne-
6- car boxam de '

- The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2-fluorobenzylamine with 2,3-difluorobenzylamine in Step L.

%C %H %N
Caleulated : 5535 401  14.67
Found - 5534 426 1442

EXAMPLE 14 : 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl|amino}-N-(3,5-difluoro-
benzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1 ,2-a|pyrazine-6-

carboxamide

The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2-fluorobenzylamine with 3,5 -difluorobenzylamine in Step L.

% C %H %N
Calculated : 55.35 4.01 14.67
Found : 54.72 3.82 14.40
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The expected product is obtained according to the
procedure described in Exanple 1, with 10 the _
repl acenent of 2-fluorobenzyd amine with ‘
2,3-di fluorobenzylanine in Step L. Meltl point : 14pQ¢ DEC 2007
El emental mcroanalysis : % %1 % Calculated : 55.35
4.01 14.67 15 Found : 55.34 4.26 14.42 EXAWPLE 14 :
3-{[ 2, 2-Di fl uoro-2-(1-oxido-2-pyridyl)ethyl]am no}-N(3
, 5-di fl uoro- benzyl)-4-o0xo0-4,6,7,8-tetrahydropyrrol o
[1 2- a] pyrazi ne- 6- car boxam de The expected product 'S
obt ai ned accordln%b}o the procedure descr.i

E 2 32 -Diftnorp2- (,le(pql%g-rpé(ﬁ{dygpthyl]ammo} 4-0xo-N-[2 -(2-

2-fl uorobe I

TS e s e e D
%uC % 9N Claghhubytreli)[IJ%pﬁiziﬁe{Glca}bomnidaﬂnyﬂmulﬂonde
54.72 3.82 14.40 20 1 7 DEC 2007 EXAWPLE 15:
3-{[2, 2-Di fl uoro-2-(1-oxido-2-pyridyl)ethyl]am no}-4-ox

0- NedB At 2 3-472 2-D -2-(1-oxido-2-pyridyl)ethyl] amino}-4-oxo-N-[2-(2-0x0-2-
oxo-2-{] 2- pyrlyltljliloln))et%yox]zé)m ‘ﬁ%} e%)ﬁo?()y]) ’B’é"nﬁy ] - b["/(

-tetra- hy Bd@wndylb[tmllzma?cp'whaw&e%l]éaé BS%dmfd@'rOpyrrolO[l 2-

hydr ochl orjide Step 6&%% Df uor o- 2- ( 1- oxi do- 2

pyridyl) et ;Wféfﬁer?oi‘”ﬁ"x AL 2-(2-0x0-2- 5 ([2-

(2pyri dyl )et hyi j am no) et hoxy) benzyl J- 4, 6, 7, 8-tetrahydro
rrolo[l,2- aJpyrazi ne-6-carboxam de The expect ed

nge’éﬂ?é’te PSOfblﬁt Bi cslcacspidinggotiee Pqe?éeqyrq)éeég@beél in Example 1, with
4 SGHAREH NoEATRL b Wil A 59PYAERBR My Bbhenoxy] N-[2-2-

enzyl am ne

pRidyDe(tatiacaarmideyh Bepdnoxy] - N- [ 2- (2-

Step B:  3-{2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-4-oxo-N-[2-(2-0x0-2-
{[2-(2-pyridyl)ethyl]amino}ethoxy)benzyl]-4,6,7,8-tetrahydropyrrolo[1,2-

a]pyrazine-6-carboxamide hydrochloride

The expected product is obtained by acidification of the compound obtained in the above

Step using hydrochloric acid.

% C % H %N % Cl
Calculated : 56.75 4.92 14.94 5.40
Found : 57.22 4.85 14.87 5.82

EXAMPLE 16 : (65)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,6-

difluorobenzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

The expected product is obtained by separation of the racemic mixture of Example 7 on a
chiral HPLC column.
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15

pyridyl)ethyl]acetamde in Step L. 10 Step B
3-([2,2-Difluoro-2-(Il-oxido-2
pyridyl) et hyl Jani no) - 4- oxoaN-[ 2- (2- 0x0-2- ([2-(2 J [ DEC 2007
pyridyI)ethyLJanino}ethoxy% enzyl J-4, 6, 7, 8-t etrahydr opy
rrol o[ 1, 2- aJpyrazi ne-6-car boxam de hydrochl ori de The
expected product is obtained by acidification of the
compound obtai ned in the above Step using hydrochloric
aci d. 15 Elenental mcroanalvsis @ --------------- %uC
57.22 4.85 14.87 5.82 EXAVPLE 16 :
(6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]am no}
Q 0~

DX MELE 1 (632 Diftgorg 2 (Ugoxido 2 prigy othyllamipg-3y-
yrazi ne- 6- difinimmbanrydp4 T)bt&-4§6{h&¢¢t€d1)fﬂt0ﬂﬂ0‘blnl[h,2ﬂ@3&ﬁtlﬁd—6-
by separation of t| e racem-c m xture of Exanple 7 on a
chi ral HPLéaglb e21 1 T DE C 2007 Index of
rotation : aD 118. 46 (et hanol, 20C, c=0.95) EXAMPLE

17:
Theespeged prdactDs obtaared-by-separgidngy e ypoemigyhixare of Fxample 10 on a
- i fluorob
Chérrl\lliz%i‘ééf gxo ‘4,6, 7,8-tetrahydropyrrolo
[ 1, 2-al pyrazi ne-6- carboxam de 5 The expected product
i s obtained by separatl on of the racem c m xture of
Ingeneipotation : op -a- 88160 &hethiprol 260F. w7857 ndex of rotation
: aD = - 89.65 (nethanol, 20C, c¢=0.57) EXAMPLE 18:
(6S)-3-{[2,2-Di fl uoro-2- (1 oxi do- 2- pyri dyl ) et hyl ] am no}
EXD%H\([ELENSQF(GS)G { 2,2-D1ﬂuoro—2 (1-0x1do—2-pyr1dyl)ethyl]ammo}-N—(Z -chloro-
6-1l uorobenzK -0X0-4,6,7,8-tetrahydropyrrol o[ 1 ajp
©yrazi ne- 6- 6 uorobenzyl)-4-oxo-4 6,7,8-tetrahydropyrrolo[1,2- a]pyrazme-6-

"carboxamide

The expected product is obtained by separation of the racemic mixture of Example 12 on a
chiral HPLC column.

Index of rotation : ap = - 101.49° (methanol, 20°C, ¢=1.3)

EXAMPLE 19 : (6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,3-
difluorobenzyl)-4-oxo-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

The expected product is obtained by separation of the racemic mixture of Example 13 on a
chiral HPLC column.

Index of rotation : ap = - 102.06° (methanol, 20°C, ¢=0.8)



| 0 carboxam de The expected product is obtained by :
separation of the racemc mxture of Exanple 12 on a 1 7 DEC 2007
chiral HPLC colum. Index &b rotation : ab = -
101. 49( net hanol , 20C, c=1.3) EXAMPLE 19 :
(6S)-3-([2,2-Di fluoro-2-(1-oxido-2-pyridyl)ethyl]am no}
-N-(2,3 15
di f1 uorobenzyi)-4-oxo-4,6,7,8-tetrahydropyrrolo[1,2-a]p

razi ne- 6- carboxam de The expected product is obtained

E dﬁsb3 {[2h'éDlihuEm2e(lmxxduj2-@yoi‘dyHmlyﬂhmuid}-l@-r@a

(et hanol . 250erPRizghab 65,8573 RiraRaprS g ea pirarine 5
(6S)-3-{][ 2, Z;aﬂuf;daﬁﬁﬂg) 2- (1- oxi do- 2- pyri dyl) et hyl | am no}

-N-(2- chlorob enzyl)-4-o0xo0-4,6,7,8-tetrahydropyrrolo
[1 2-a] pyrazin a-6- carboxam de The expected product is

f t f
%%F&Q%B%ogﬁgﬁég%ﬁ% g& ﬁ%}% %eLHé %acn}ﬂx er)lxilgxo & ogtEé(ﬁnBl,? 8ona

c:hua[HP—LC cbBB5 (et hanol, 20C, c O. 85) EXAMPLE 21 :

(6S)-3-{[2,2-Di fluoro-2-(1-oxido-2-pyridyl)cthyl]am no}

-N-(2, 3, 6-

I rrolo[1, 2-a

AR T SRt afely £ LAY o5y o ol 2o

| uoro-2-(1- OXI do-2 pyri dyI )ethyl Jam no}-N-(2,3,6-trii

Mﬁs (ﬁ%)ﬁ-éﬂy?dpébwpar(éfoxutizl-&jwysdalapﬂwl]enuw}b@a(%@
i h
e omne :RERFRGAT e QPR ALATASEAI L Bp e

of 2-fl uor okerlmxharidee vvlth 2,3,6-trifl uorobenzyl am ne
in Step L. 15 Step B: ,
(6S5)-3-([2,2-Diiluoro-2-(1-oxido-2

b@enzyly |) 3 ongzﬂLfBrﬂQ}(‘]Mx&?o -BpPriliyl) ekiyBRRRR0}-N-(2, 3, 6-trifluorobenzyl)-4-
et r ahy @G 7, éftefr@ydnmwfdiQrcdpﬁavac-ﬁmaamwwzde

The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2-fluorobenzylamine with 2,3,6-triflucrobenzylamine in Step L.

Step B:  (65)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2, 3,6-trifluoro-
benzyl)-4-oxo-4,6,7,8-tetrahydropyrrolo[1, 2-a]pyrazine-6-carboxamide

The expected product is obtained by separation of the racemic mixture obtained in the

above Step on a chiral HPLC column.
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The expected product is obtained by separation of the
racem c m xture obtained in the above Step on a Chi]rfl
HPLC col umm. Index of rotat4on : aD = - 118.25 DEC 2007
(et hanol, 20C, c=1) 23 1 DEC 2007 EXAWPLE 22 :
(6S)-3-{[2,2-Di fluoro-2-(1-oxido-2-pyridyl)etbyl]am no}
-N-benzyl -4

oxo0-4, 6, 7, 8-tetrahydropyrrol o[ 1; 2-a] pyrazi ne- 6- car boxam

i de hydr oc?{lﬁori de Step-4: 3-{[ 2,

EXAMPLE 23 : 168)13-¢52, 3Diffuoroe-2-(1-oxido-2-pyridyl)eth ino}-N- -4~
pyridyl)ethyl Jam pg}- N benzy(l - 4- oxo-pX, g,)7, g-l]aglmo} N-benzyl-4
t et r ahydr op;??‘?%?’%jtgtrébwwﬂ relolb2udpyyesinerGearbosamide
expected progdeéchlsri@dt ai ned according to the procedure
described in Exanple 1, wth the replacenent of

2-fl uorobenzyl am ne with benzylamne in Step L. Step B:

- 3- 2D | . ) .
*@b- 2?( %’-%9’%‘85%';{{ PE PR Dy rmin-Hebergyl-4r006.6,7,8-
4,6, 7, 18rilgtirahnolaPYLd 199k be-6-carb ;
2-a) pyr azi ne- 6- caroggxar%gjae Z16 Tcﬁg Oé“%’ed& ed product is
obt ai ned by separation of the racem c m xture obtained

T8 28R R RS Bl BRSO T 8 gone 1, i
thereplaceniern of 2-hordhenZylaBidealitEBRASY19RWe" R Islpl,

2- aJpyr azi ne- 6- car boxam de hydrochl ori de The expect ed
product is obtained by acidification of the conpound

. s the : by Lor] i d
B T (DB 2. o G D P e b o%-
55.29 4.0648-1ehddrbpgdoldfbBadpyrabife-84afbo®dmid. 16 7. 16 20

EXAMPLE 23 : _
(6S)-3-{[2,2-Di fluoro-2-(1-oxido-2-pyridyl)etbyl]am no}

ThblekBectéch bttt dbd e b9 %05 / QRYLrQLe 4 -
1, 2-a] p)t;r azi ne-6- car nggl?fa?a gmh(;/tgtpggh‘f%ﬂr}fv'%l b oRlafed in the
above Step on a chiral HPLC column. ‘

Step C: (6S)-3-{[2,2-Difluoro-2-(1 -oxido-2-pyridyl)ethyl]amino }-N-benzyl-4-oxo- .
4,6,7,8-tetrahydropyrrolo[1, 2-a]pyrazine-6-carboxamide hydrochloride

The expected product is obtained by acidification of the compound obtained in the above

Step using hydrochloric acid.

Elemental microanalysis :
% C wH %N % Cl
Calculated : 55.29 4.64 14.65 7.42
Found : 54.84 4.81 14.16 7.16

EXAMPLE 23 : (68)—3-{[2,2-Diﬂuoro-2-(1-oxido-Z-pyridyI)ethyl]amino}-N—(3-
thienylmethyl)-4—oxo-4,6,7,8-tetrahydropyrrolo[l,2-a]pyra_zine—6-

carboxamide hydrochloride

The expected product is obtained according to the procedure described in Example 22,
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The expected product is obtained according to the

procedure described in Exanple 22, 24 1 7 DEC 2007 vvitlh '
the repl acenment of benzyl ampne with { DEC 2007
3-thienylmethylamne in Step A El enental '

m croanalysis : %€ %1 %N % % Calcul ated.-: 49.64

4.17 14.47 7.33 6.63 5 Found : 49.09 4.17 14.14 8.16

6.59 EXAWPLE 24:
(6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyllam no}

- wikh th2 replacement of benzylamine with 3-thienylmethylamine in Ste

thi enyl met hyl ) - 4- oxo- 4, 6, 7, 8-t et rahydropyrr ol o[pl 2-al py
razi ne- 6- carboxam de hydrochloride The expected

described in Exanple 22, 10 with the replacenent of
benzyl amine with 2- t%i(ényl BieEhy| %ane i 9% &t ep BS

El ement m,cr oanal y % % _ Cal cul ated :
7o 64 4 CAPUGedS"S B ot TranmdheT 0, s 86 b
7.98 6. %uzl@ EXANPL@@b 417, 44816 639
(6S)-3-{[2,2-Di fluoro-2-(1-oxido-4-pyridyl)ethyll am no}
_N_ 2-

XA e SRR B bR

‘j uor o- 2- (1- eiefdnfbthyl 4oxo4678tetrah dropyrrolofl -6-
pyri dyl) et hyl Jam no y%\l— [ dor obenz{/l )p)jf [ 2 a]pyrazme §

4,6, 7, 8-t et Carhoxpe hxﬂr@pllonda] pyr azi ne- 6- car boxani de

20 The expected product is obtained according to the
procedure described in Exanple 1, with the repl acenent

Toe expstet] bfaducbrsZet(téméﬂ( aclordng Y6 ity poeédued dsdciiBedVid Example 22,

d|f uor o- 2- Xi do-4-pyridyl)ethanam ne in Ste
V\ﬁthztégrf’i) ageept 172)&1@ p t}uen%rhzlethylamme in Step A. P

(65)-3-([2, 2- Dj/Iuaro 2 (1 oxi do-4

%C %H %N %Cl %S
Calculated : 49.64 417 1447 7.33  6.63
Found : 50.61 412 1435 798  6.65

EXAMPLE 25 : (6S)-3-{[2,2-Difluoro-2-(1-oxido-4-pyridyl)ethyl]amino}-N-(2-
fluorobenzyl)-4-0xo0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

Step A: 3-{[2,2-Difluoro-2-(1 -oxido-4-pyridyl)ethyl]amino}~N-(2-ﬂuorobenzyl)-4—oxo-
4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-carboxamide

The expected product is obtained according to the procedure described in Example 1, with

the replacement of 2,2-difluoro-2-(1-oxido-2-pyridyl)ethanamine with 2,2-difluoro-2-(1-

. oxido-4-pyridyl)ethanamine in Step J.
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oxo-4, 6,7, 8-tetrahydropyrrol o[ 1, 2- a] pyrazi ne- 6- car boxam
ide The expected product is obt ai ned by separation

the racenic mixture obtai Egﬁ in the above Step on a1 1 DEC 2007
ta

chiral HPLC colum. 5 Ele m croanal ysis % %1 %N
Cal culated : 57.52 4.39 15.24 Found : 57.73 4.61 15.05
EXAMPLE 26 :
(6S)-3-{[2,2-D fluoro-2-(1-oxido-3-pyridyl)ethyl]am no}
-N-(2 10
Steb Bor ofgSaMY/ 3, 24iflnorod2-Bl-bxide-Y iy Fidiyet ki yin - N{&f&vﬂ]b@ﬂ@l)q-
azi ne-6- carboxam de The ex ect ed roduct IS obtained
accor dPieg 0.4 el aﬁ]"i’é@& ﬁ‘PZQ[ @3“1@%36‘5 carboxgmige  he
repl acenent of
2, 2-di fl uoro-2-(1- oxi do-4-pyridyl )et hanam ne wth
TRe 2xphictddupnodu@-i6 lobtaindddby 3epayatiod \of th¢ havemic nexture @itejped in the
A. El engnt analwis : % % %\ Calcul ated :
a@xe%ﬁep@%%?%u’“ﬂ%ﬁ N- 57.34 4.49 14.99 EXAMPLE 27:
3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amno}-8, 8-
di met hyl -N- 20
Elemental priaberglydij - 4- oxo- 4, 6, 7, 8-t et rahydropyrrol o[ 1, 2- a]
pyrazi ne- 6- car boxa e Xpe d product is
i 'ng- 8t he Bthoediry

obt ai ned accordi ng of Exanple 1, with

~ the regb[@g@,ngant of 5hemzy] 4 50 oxopray i nate with benzyl

4, 4- di net hy| - 5- oxo- rrolidine- carboxylate in Step
A 26 1qu19'Ec 2007 57E§Q')AI\/PL@128 15.05
(6R)-3-{[2,2-Di fluoro-2-(1-oxido-2-pyridyl)ethyllam no}
-8,8 dinethyl-Nv-(2-fluorob

EXM P FROxX@SH-36[ 2,2 Diflabreabytioeidy3-pyadylfetByl]amino}-N-(2-

fluorobenzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

The expected product is obtained according to the procedure of Example 25, with the -
replacement of 2,2-difluoro-2-(1-oxido-4-pyridyl)ethanamine with 2,2-difluoro-2-(1-
oxido-3-pyridyl)ethanamine in Step A.

%C %H %N
Calculated : 57.52 4.39 15.24
Found : 57.34 4.49 14.99

EXAMPLE 27 : 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-8,8-dimethyl-N-

(2-fluorobenzyl)-4-0xo0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

The expected product is obtained according to the procedure of Example 1, with the
replacement of benzyl 5—oxoprolinaté with benzyl 4,4-dimethyl-5-ox0-2-pyrrolidine-
carbdxylate in Step A.
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al pyrazi ne- 6- car boxam de The racem ¢ m xture of Exanple

27 is separated by chiral phase preparative HPLC 5

chr omat ogr aphy. The expect product is the first of

the enantioners so obtaine El emental m croanal yii@ DEC 2007
% 9% 9N Calculated : 59.13 4.96 14.37 10 Found :

58.88 4.99 14.08 EXAMPLE 29 :

(6S)-3-{[2,2-D fluoro-2-(1-oxido-2-pyridyl)ethyllam no}

-8,8- dinethyl-N-(2-flu

BDXAMPLY, [28- 46R)@B-{{2,I‘—Diﬂﬁoﬁoez-(laﬁmdics-agwﬁdgﬂﬁtﬂyllaﬁxmo} 8 8-

al pyrazi ne- 6~ carboxani d moc mxture

27 is separ é’t"@& bd}’Nc@rﬂ'A‘PmB%B %P%béﬁde&wmlmd@pmolom-
chr onat ogra%@ym‘ﬂﬁg_(pwggi ;dgr oduct is the second of

the enantio so obtai ne El emental m croanal ysis

% %1 9N Cal cul ated : 59. 13 4.96 1437 20 Found :

f%«sga%gégc? sty Jorbeke 0L o ¥ebwalfpr Hia) By ey 1.

citoR%8
0XO0- 4, d dro 1H 1,2, 4-triazol-3-yl)nethyl]-4,6,7, 8-t

Ehe Qiﬁpy@ﬁbproﬁwtrl@)th@ [firstaf jepyeniiinmes § odribekani de St ep
A: 3-{[2,2-Di fluoro-2-(1-oxido-2

pyridyl)ethyl Jam no} - 4- oxo- N-[(5-0x0-4,5 5
BlehyaaDmibrbdnolustk-t ri azol - 3 :

yl')met hyl J-4, 6, 7, 8- tetrahydro yrroI o[ 1, 2-
aJpyr azi ne- 6- car boxafi @e %}@pexp/eb’t ed product is

obt ai nec{iﬁ&ﬁﬂeg' ng tg the Qr%ced% g-described in
Found : 5888  4.99  14.08

EXAMPLE 29 : (65)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-8,8-
dimethyl-N-(2-fluorobenzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-

a]pyrazine-6-carboxamide

The racemic mixture of Example 27 is separated by chiral phase preparative HPLC
chromatography. | '

The expected product is the second of the enantiomers so obtained.

% C %H %N
Calculated : 59.13 496 1437
Found : 58.92 493 14.14
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t he repl acenent of 2-fluorobenzylam ne wth

5- (am nonet hyl ) -2, 4-di hydro-3H 1, 2,4- triazol-3-one in

Step L. 10 Step B: (6S)-3-4%2, 2-Difl uoro-2-(1-oxido- .
pyridyI)ethyIJanino)-4-oxo? [ (5-oxo0-4, 5- H D[C 2007
di hydro-1H1,2,4-triazol-3 yl)nethyl]-4,6,7,8-t

et rahydropyrrol o[ 1, 2- a] pyrazi ne- 6-car boxam de The

expected product is obtained by separation of the

racem c mxture obtained in the above Step on a chiral

EXPMPLEE 30 m(6S)13-{ 2,2 Difln ario-21{1coxddor 2 pysidyethylantitb }-4-0x0-N-[(5-
CE:?(!A(I\:/glL gt g?_ 0:1(0-445,;5-%lzhyétli'r(())-ﬁlﬁi‘r,Z?19trial;819£91)mefh%'l]qi',é}hé-?etlgﬁiyggo-

(6S)-3-{I Zﬁrﬁlf)[lw&}%ﬁaﬁﬁe-@éh%xanﬂd’é nolinyl)ethyl]an
no}-N-(2- 20
fl uorobenzyl)-4-o0xo0-4, 6,7, 8-tetrahydropyrrol o[ 1, 2-a] pyr

iyne- ' Step, A . .

Ay R T e e e AT

| N- ( 2-dilkypstps-0 BN 2YA iy indol-PHImARA]-4,637, 8-tetrahydropyrrolo[1, 2-

et rahydropyrrol o[ 1, 2- aJpyr azi ne- 6- car boxam de The

expect%@W%W%ﬁﬁéﬂ”b@“@%@%ined according to the procedure

described in Exanple 1, with 28 1 7 DEC 2007 the

repl acenent of
Ti, @epeited prodoetds pbtameiddioedddipg td chel prededaratesdarbediih Example 1, with
thi; éﬁggfex'n%{‘%ggf éﬁtllg@g’ér'gdy a[xé{lg ! 4 RS ORIES NGl ro-351,2.4-
trindPore i Bt&yd, do- 2- qui nol i nyl ) et hyl Jani no] - N- (2

fluorobenzyl’)- 4-oxo-4, 6, 7, 8-t etrahydropyrrolofl

2-a] pyrazi ne- 6-carboxam de 5 The expected product is

SRR DA D Pl SR T B AP, 5
m Cr oafiRydysiIsl-1, 2,%P&bmvmethyl] -4,6,7,8-tetrahydropyrrolo[1,2-

alpyrazine-6-carboxamide

The expected product is obtained by separation of the racemic mixture obtained in the

above Step on a chiral HPLC column.

% C %D H %N
Calculated : 48.22 4.05 24.99
Found : 48.61 4.34 24.56

EXAMPLE 31 : (65)-3-{[2,2-Difluoro-2-(1-oxido-2-quinolinyl)ethyl]amino}-N-(2-
fluorobenzyl)-4-o0xo-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

Step A:  3-{[2,2-Difluoro-2-(1-oxido-2-quinolinyl)ethyl]amino}-N-(2-fluorobenzyl)-4-
ox0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-carboxamide

The expected product is obtained according to the procedure described in Example 1, with
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Calculated : 61.29 4.35 13.75 10 Found : 61.65 4.51

13, 50 PHARVACOLOG CAL STUDY CF THE GOVPOUNDS CF THE
¢« DEC 2007

| NVENTI ON EXAMPLE 32 : Inbgbition of thronbin and
fibrinolysis serine proteases For in vitro eval uation
of the inhibitory activity of the products of the

i nvention on human thronbin (Sigma, specific activity
3230 UNI'lI I/ mg), purified human fibrinogen 15 (4 nM
Stago) (Fg) was added to a given anount of thronbin

the rgplageyent 10R 2 2-Hiftiopr-2x(il ousloy2-pyriyl)cthanarhiat esitwi22difinoro-2-(1-

B ut . the .inhibitor.tQ be tested (20C, 10 m nutes).
%%%?ngHPEPﬂE %ﬁﬁﬁg%gstrates are diluted in the
same buffer (0.01 mM phosphate buffer, pH 7.4,

containing 0.12 M sodium chl oride and 0.05 % bovi ne
ofep Bim JPotri ) 2-Biuororle -efidor 2-qwinoleylstiyd aponopsy2-fnerobenzyl)-
m croti te, | .vol u 0 1. 20 The fibrin
for ned T B P el P L e B tneryed bowal
spectrophotoneter at 405 nmafter from10 to 15

f%gutes' reaction at 20C. The table below gives in nM
CRGREE MPHICE & oblpined dycisapation st thraracemisi mixtareshtaged in the
vt e ﬁQ&*EEt. fvity (1C50) of the thronbin

coﬁpargg with t eng%%ro' wi t hout product. The 29 r 7

DEC 2007, results obtained show that the conpounds of

e invention are potent inhibitors of the activity of
HEREHOL IBICERABASS human i brinogen. Table Exanple 1C50 .
(nM 128 316 8 3§15 34 2L;41 24 60

Calculated : 61.29 435 13.75
Found : 61.65 4.51 13.50

PHARMACOLOGICAL STUDY OF THE COMPOUNDS OF THE INVENTION

EXAMPLE 32 : Inhibition of thrombin and of fibrinolysis serine proteases

For in vitro evaluation of the inhibitory activity of the products of the invention on human
thrombin (Sigma, specific activity 3230 UNIH/mg), purified human fibrinogen
(4 mM, Stago) (Fg) was added to a given amount of thrombin (0.7 nM) that had previously
been incubated with or without the inhibitor to be tested (20°C, 10 minutes). '

Inhibitors, enzymes and substrates are diluted i the same buffer (0.01 mM phosphate
buffer, pH 7.4, containing 0.12 M sodium chloride and 0.05 % bovine serum albumin) and

then distributed on a polystyrene microtitre plate in a volume of 50 pl.

The fibrin formed by the thrombin is measured using a spectrophotometer at 405 nm after

from 10 to 15 minutes' reaction at 20°C.

The table below gives in nM the concentration of the compounds that inhibits 50 % of the
enzymatic activity (ICsg) of the thrombin compared with the control without product. The
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31 8.4 5 EXAMPLE 33 : Pharmaceutical conposition
Formul ation for the preparation of 1000 tablets each

containing a dose of 10 ngy5g conpound of Exanple B7 DEC 2007[

.............................. 2 g wheat starch

results obta.ine.d show that the compounds -of the invention are- potent-inhibiters of the

et e e e e e e e et e e s e e e ez e e e 10 g

39 30 1 7| DEC ?OO?

FNR o NH(CH}- Ar

0 Vv

CLAI 1. Co

ther ei n 5r

Tpound of

epresents a

formula M R Ra|R3 \g3 N\ s (I 8 (CHmII / 2 N F
E %he r enni nder of

1- oxi dopyridyl group s@ stitjuted b
the O nolecule in-any“one df the sitions 2, 3 and 4,
* mand n, which ybezﬁdentical o0 diffefent, each

represent an integer oflfromi1 to B4

EXAMPLE 33 : Pharmaceutical composition

Formulation for the preparation of 1000 tablets each containing a dose of 10 mg :

compound of EXample 3.......cccovecoiernrenisienee e sesie e eesse e sns s sesesane 10g - |
hydroXypropyl CElUIOSE ......cceeuireeereeereeree et st es e s e s eneneaa 2¢g
WHEAL STATCH ...ttt er e e et ses s et nneee 10g
1ACEOSE ...t erereeseesseeesteaa e e annessnreesaaer e aaannennn 100 g
MAGNESIUM STEATALE. ......coeetierecereererererreresresseerete e s et sesssesaesessessesstese s sesessaeas 3g
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* Rl represents a hydrogen atomor a |linear or branched
(Ci1-C6)allcyl group, * R2 and R3, which may be

identical or different, eqﬁﬂ represent an atom or gerbDEC 2007

10 selected fromthe atons hydrogen and hal ogen and the
groups linear or branched (Cl-C6)alkyl, hydroxy,
i near or branched (G -C6)acyl oxy and |linear or
branched (Cl-C6)al koxy, or together form wth the
carbon atom carrying them a cycl oal kane having from 3
to 6 carbon atons, * R4 arfel ach represent a
hydrogen atom or are adjacent and together form wth
the 15 carbon atonms carrying them a benzo ring, * Ar
represents an aryl or heteroaryl group, 7 DEC 2007, 31
its enantioners, and addition salts thereof with a
phar maceutically acceptable acid, "aryl group"” being
Lunﬁg&@ﬁgpgg&gngﬁqn:phenyl, bi phenyl yl or naphthyl, each
of those groups being optionally substituted by one or
nore identical or different group%, selected from: 5 -
hal ogenr - lsi near or branched (Cl - Rkyl optionally
substi t ut ;a hydroxy, carboXyor\ carbanoyl - group
t he car bayoyl -grou LNg itkelf opt iYonal | y substi gut ed

by one or 2| pQear orw - C6) al kyl groups,
- linea¥% or Yoragched (ClI-©6)allkoxy, \10 - hydroxy, -
trihal o- (ClyCB)al kyl in wRich ghe al Ky Nﬁa(‘éiﬂ;f*ﬁay be
| i near or boanched, - anino optionay substituted by
one or two linear or branched (Cl-C6)al kyl groups, -
car boxynet hoxy, - and car banoyl net hoxy optionally

wiNrsybstituted by one or two groups selected from 15
l'inear or branched (Cl-C6)alkyl, hydroxy-(Cl-C6)alkyl

*

in ich the al kyl noiety may be
| > represents a l-oxidopyridyl group substituted by the remainder of the

|

(o]
molecule in any one of the positions 2, 3 and 4,

m and n, which may be identical or different, each represent an integer of from 1 to 3,

* R represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

R, and R;, which may be identical or different, each represent an atom or group
selected from the atoms hydrogen and halogen and the groups linear or branched
(Cy-Ce)alkyl, hydroxy, linear or branched (C;-Cg)acyloxy and linear or branched
(Ci-Cg)alkoxy, or together form, with the carbon atom carrying them, a cycloalkane

having from 3 to 6 carbon atoms,

R4 and Rs each represent a hydrogen atom, or are adjacent and together form, with the

carbon atoms carrying them, a benzo ring,

Ar represents an aryl or heteroaryl group,
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i near or branched, al koxyal kyl group in which the 1eJ D
EC 2007

al koxy and al kyl noieties e each |inear or branch
Cl-C6, and pyridylalkyl in ich the al kyl noiety is

| inear or branched Cl-C6, and "heteroaryl group” being
understood to nean a nono- or bi-cyclic aromatic group
20 having from5 to 12 ring nenbers and contai ni ng one,
two or three hetero atons selected from oxygen,
Thienptpemers rad eddifihoisalts therbef with aipistemadentichliynrbegiiite acid,
heteroaryl may be optionally substituted by one or
nmore identical or different groups selected from:

"Bl Qgeih" bdih @Rler8ooRBNARRpKSGYL q%ﬁrlﬁhg%’i gg Frﬁtggl%l?l:, le¥ch of those

substituted by a hydroxy, carboXky

5P Peineheptioap e salstitejed bp obebngrord lehticabpt diffeadrtyeroups selected
stituted by one or two |linear or branched

fﬁoé?i%)al kyl groups, hydroxy, OXo, |inear or branched

-( @Ghlog#n, al koxy, 30 - trihalo-(Cl-C6)al kyl in which the

al kyl noiety may be |inear or branched, - am no

“oPEFYNn AT | Bramghed, i Gapllsrl piticmakly cubstifeed i jear hpdroxy, carboxy or
b C 'S 0 el 3 i . C .
o T

Nlisedysiribtaxtchet (63i-@)akplrgromgs, gr oups sel ected from

I i.near or br h (C-C6)al kyl, hydroxy-(Cl-C6) al kyl

7] HDWPE%@%@QIE@@%WM y may be linear or branched,
-ahk@xyl kyl . in which the al koxy and al kyl noieties are-
each linear or 5 branched Cl-C6, and pyridylalkyl in
-witilliato{ Gre Calliy] innwhieh thei adkyll oty may bbliase e Braathddd. 2.

_ ound. of..f or, (1) accordi.ng to claim]l, wherein

t fie coogrhqlloaﬂjlbéf‘fbgﬁéugefd 'P%‘Ele OéWﬁ‘rh%‘faF Pebraashed éCuCelafier! groups,

- abpbexyp@diokyon Wi th respect to the amde is (S). 3.

V\C%g)ound of formula (I) according to claiml or 2,

- WA} efthampylanethoxyt eptionalit Nosnbstitniedrhy onet er tialigtdups selected from

Sghis oM r ;i II_-c_ge)[%%?,Jeai. 0.4..

SBLS oD A0 IR WGRLLY eCOpLPLs, A6l B IO) i may
| libear By brafxhed, atkomyallyl fprouptis which the alkoxy and alkyl moieties are each linear
or branched C;-Cs, and pyridylalkyl in which the alkyl moiety is linear or branched C;-Cg,

and "heteroaryl group" being understood to mean a mono- or bi-cyclic aromatic groupl

having from 5 to 12 ring members and containing one, two or three hetero atoms selected

from oxygen, nitrogen and sulphur, it being understood that the heteroaryl may be
optionally substituted by one or more identical or different groups selected from :
- halogen,

- linear or branched (C;-Cg)alkyl optionally substituted by a hydroxy, carboxy or
carbamoyl group, the carbamoyl group being itself optionally substituted by one or two
linear or branched (C;-Cg)alkyl groups, ' '

- hydroxy,

- oxo,

- linear or branched (C1-Ce)alkoxy,

- trihalo-(C;-Ce)alkyl in which the alkyl moiety may be linear or branched,

- amino optionally N-substituted by one or two linear or branched (C1-Ce)alkyl groups,
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enantionmers, and its addition salts with a

phar maceutically acceptable acid. 5. Conpound of

formula (1) according to an@zone of clains Ito 4, 17 DEC 2007
wherein Rl represents a hydrogen atom its
enantiomers, and its addition salts with a

phar maceutically acceptable acid. 15 6. Conpound of
fo a (1) according to any one of clains Ito 5,
mhé¥§%§wéaﬂ@%bresents a hydrogen atom its

enaﬂibﬂﬁ@ﬁ. IRyl t C S,with a
Ar maceut I§}Z3a| | yx{Ya cepé%ﬂz'irtb*I Sug -}ay BEnFoiedETerps selected from

&7 branchet 62.dCHelkylo hedvex (- (%ﬁallé}}l a ’{Vﬁlcﬂ ffe0 aJl@yl moiety may be

e nts a hydrogen atom it
enant | orr%r%% he@r@? %ﬁ%ﬂdal"(hl@hﬂlg alkosy wnd Ialkyl momhes are each linear or
hizramchedQf-C of
P b B S BN AR et B8 B pahed C1-Cy.

formula (1) according”to any one

mhereln R4 and R5 each represent a hydrogen atom its
n% nd | addltlon salts with a

phar ceutl ca Krichimol, whenoinuthe m‘nﬁguratlon of the

uherein R4 and @%‘“ég s EQSMW%E% B % Birmcsae P

together form with the carbon atons carrying them a
d its addition salts

3bqnﬁﬁb oners
dhhﬂ gf frda’%:“élat@n ‘39’%%&8 é{n?flaaloé 2awihereimm is Gotspoamtbmers, and
ﬂmﬁ@dm@nad@h%ﬂa@pmﬁﬁmaguﬁgb@ﬁxqggﬂ ofigclaims 1 to 9
[

wherei n AT represents a phenyl eny1 or pyridyl
group, each of those groups being unsubstituted or 5

4s Wosipgotid identical. qr. di fferent
o oupe. Sel oot ot £ Al b GRS ook o, ok oo e n s 1 i

groups selected f

( epdemsrskgid ispadditivad dajts Sithsitphbisi RSN a{fh)ég{
carboxy or carbanoyl group, the carbanby roup belng
itself optionally substituted by one or two linear or

Shfemphent ¢Qorrkll : rbranched Cl
ﬁ: ?6 al (Iﬂ<ox LR Wéor&’ﬂhg%?ény I of cﬁanns %o 2 wherein R, represents a
ydarogen atom, its enantiomers, and its addition salts with a pharmaceutically

acceptable acid.

6. Compound of formula (I) according te any one of claims 1 to 5, wherein R, represents a

hydrogen atom, its enantiomers, and its addition salts with a pharmaceutically

acceptable acid.

7. Compound of formula (I) according to any one of claims 1 to 6, wherein R; represents a

hydrogen atom, its enantiomers, and its addition salts with a pharmaceutlcally

acceptable acid.

8. Compound of formula (I) according to any one of claims 1 to 7, wherein R4 and Rs each

represent a hydrogen atom, its enantiomers, and its addition salts with a

pharmaceutically acceptable acid.

9. Compound of formula (I) according to any one of claims 1 to 7, wherein R4 and R; are
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- hydroxy, - trihalo-(G -C6)alkyl in which the al kyl

noi ety may be linear or branched, - am no optionally

substituted by one or two |in¥ar or branched I ! DEC 2007

(G -Co6)al kyl groups, - carboxynethoxy, 15 - and

car banoyl met hoxy optionally N-substituted by one or two

fromlinear or branched (Cl-C6)al kyl, hydroxy-(C I

- C6) il | _i,n whjch the al kyl m groups al kyl noiety may

be |?Jﬁ%e%“)r{ %ﬁqﬁg%‘eh@ap, alitothoicaitibn %Al Kyl 4.0 yhi ch the

al k enantiamersahayk %‘gaf ot ef are each |1inear’ 0f BfBnarhsdzo ring, its

Cl-C6, and pyri dgy a )?Isatﬁw\%ia@ﬁamheemickwambﬁmé icﬁit

| i near or branched CI-C6, 20 its enantioners, and 1t s

agli ¢H ts.wth a pharmaceutically acceptabl e acid.
n‘E%unan?f’

11. Co 3 (R pecording acany slieng Laj m 10, .
wheraipheT, ﬂﬁ@fy?%?n%ﬁicﬁ%phe%l mg;;ogp ‘%@5%3’ ?}‘@eéﬂneﬁf represents
s substjtuted by one o norEOTRIeHER @fithese gioiipers unsubstituted o

. fHg
hal cYeHIHed ¥ ong el moteddef f4 ne and chlorine, It
enant&ih%g&f’ and its ad?jit{ciggarf déf&q%lg S sglected fom:
phar rrﬁl.ce?\(tl(l) cally ;ccept abl Ie aci (i 2|5 12. OIC;Jrrpound of
f or nuliaedrigr weadedi aim1 selecte rom: -
3-{[2,2:di f1 or o- 2-(?%dé%ugy&-O,E’Ila%ﬁwbytémwl basimatody; CZboxy or
o Al p g el ot v

- - 0- , on
(69) ena%lﬁagér%é}?n%ﬁd iCVkQE@YQQ@ﬁp% - yoneor
3-{1 Zﬁ@amrﬂ)tand[edw(el-_(jéyam&}ﬂo- 2-pyridyl)ethyl]am no}-N(2

,6-d b 1) - 4- -

4,6, "}I,}Jg’ljjot%rg’?r :E%r%pyr ?)(;Ioo[ 1, 2-a] pyr azi ne- 6- car boxam de,
d ittikaloG8)- lQuer, -

3 {1 I2 2 g?f f GOy y“?‘?ﬁ‘[‘j& Higclon! yridtytyray doe vk sFibRGL DY ( 2

- chl GreRepRiipnplisubsBtufodthy o or tw ?

tetr QJF?E) rrol of 1, 2- 2] ByF aer BE0 Hnear o brenehedd C:-Slahlk
(68) ége}}réa |e§]ﬁé¥’ : [ 5 - ] Py 1 )jl].kyﬂ §f0ups,

3- { [ MR eabitho@nReds 15,01 do- 2- pyri dyl ) et hyl ] ani no
- I\E E ng- di fi uor ottl)%ﬁ{z'gﬁgq l-oﬂglgyxﬁf-'gu){’s'ﬂm ed)by oie ]or two ;mu
4,6,7,

@ Incer orrbranch @0t i ne-6-carb %s ’selected
and inhy bd ﬁ,%%%r g&ant E%l)jlre;@( Dblkyk F?&rg_’?&?&llﬂg lcnzi1 (yhg:)ﬁ?hne] alkeyl moiety
3 L[z G411 U0n B SRR iyt oy A8l e o
: 1°Ce @b fidylalkyl in which the alkcy] moiety is linea

C1-Cy, or branched

phalmaceutically acceptable acid,

12. C
orgpound of formula (1) according to claim 1 selected from :

- 3+ [2,2—diﬂuoro—2-( 1 -oxido-2—pyr1'dy1)ethyl]ammo} ~-N-

(2—ﬂuorobenzyl)—4~oxo-4,6 7,8-
-a]pyrazine- ' h

tetrahyd
ydropyrrolo[1,2 6-carboxamide, and its (6S) enantiomer
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4,6, 7, 8-tetrahydropyrrol o[ 1, 2- a] pyrazi ne- 6- car boxam de, :
nd it nanti omer, an . ,. .
g??[ I2t ; SJI|6fSI) ugr 0- 2- ( 1- oxi do-g{ pyri dyl)ethyl'] am no}- N (12 DEC 2007
_t i fl uor obenzyl) - 4- _ |
636-64t gl 7,8-tetrahydropyrrol o[ 1, 2-a] pyrazi ne-6-car boxam

[ [ 6S) enantioner. 13. Process for .the
Ip(r]lgp an?d.lasog CZ)rrpounds of forrrul_a (1) accordi ng to p
cl ai@é’?: lﬁHP'&‘ﬂ"%?(ld(?:@‘mﬁpbcthyi]aliﬁmﬁpNI@L@dﬁiub)obe?%é)a ~0X0-

i def

§ 0] | ) i
it nsand s RASHYALENR 2 s
g?gﬁgﬁjﬂdﬁ?mﬁli-mmq?@cmqm%, ail 1t@8BBnantiBleel N

. I,,N her.ej nbefore, the
oty e ol P eerohgvabet-oro-

N _ . O .
t nef 7y ’Fefrn]@;drmn?tl? [a nm: ﬁ]ig]?fagir’mé gﬁﬁﬁb%ﬁrﬁ %Irzdyﬁ%/ %682/ Ieléqn&omer,
cony @'}idggfrﬁg{oe—g-t??@ﬁlc@rfﬁpmd daming) eNi(2,8:diBustobareyn d-oxo-
0f4.6.8)8tatrehydkSfyriol &, 2- Ny Rine BN aftbhmide, and its (68) enantiomer,
and 3-{ [2,2-difluoro-2-(1 -oxido-2-pyridyl)ethyl] amino}-N-(2,3,6

~trifluorobenzyl)-4-
oxo—4,6,7,8-tetrahydropyrrolo[ 1,2-a]pyrazine-6-

carboxamide, and its (6S) enantiomer.

13. Process for the preparation of compounds of formula (D according to claim 1, wherein a

compound of formula (IT) :

R,
R,

N (In
e
CO,Bn

wherein R; and R; are as defined for formula (I), P, Tepresents a protecting group for -

the amino function and Bn represents a benzyl group is reduced,

using a reducing agent,

to yield a compound of formula 1m) :
R,

HO. R,

i
P/N (Im

1
CO,_Bn

wherein R,, R3, P} and Bn are as defined hereinbefore,

the hydroxy function of which is converted to methoxy and then to the cyano function
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i fined '
wherein R2, R3 and Bn are as de _
ﬁ(e)rZSinnbefore, 5 which is reag‘téet(jv)vmth oClxaIRyI Och]Ql grlNdm 7 DEC 2007
i conpound of fornmu ; ,
toooylcgglsna vvhgfei n R2, R3 and Bn are as def! ned .
herei nbefore, which is subject eddt gf c?gﬁllm)jlt iaC(VI R
' i onpoun -
hydr ogenat |Oon to |¥|| ellg \c’:hgrg”ipn R and R3 are as defined

I V1) .. 4 S . d .
he? e?é.ﬂyg Gpnal r Shhess CPfISfI)Iwiﬂ@cNhe?ﬂ\}iﬁf% %ng%gzﬁgg dﬁg}}gﬁ%‘ gg%e amino
! ofurbiich, b ¥h O%%c}(lg?r]fggn\lﬁg@)ﬁbef ore and P2 represents a

d R3 are a !
iainnear or branched (G -C5)akkyl group, 36 1 7 EIES 2007
which is reacted with aidyr om atgyg agent to vyi

conpound of forrmula (VIII)

Iv)

CO,Bn

wherein R,, R3 and Bn are as defined hereinbefore,

which is reacted with oxalyl chloride to yield a compound of formula (V) :

& )
0]

(8] COZBH

wherein R, R3 and Bn are as defined hereinbefore,

which is subjected to catalytic hydrogenation to yield a compound of formula VD :

R,
HNT
0]
5 Co,H

wherein R, and R; are ag defined hereinbefore,

which is esterified to form a compound of formula (VII) :

KPS
HNT ™
)‘\”/N VD)
0
3 Co,P,

wherein R, and Rj3 are as defined hereinbefore and P, represents a linear or branched

(C 1-C5)&1k}’l T oup,



INNl N (VHD Br 0 CO2P2 wherein R2, R3 and P2 are as

defi ned herei nbefore, which | reacted with

2-mer captopyridine to yield géconpound of formula (IX)‘l I DEC 200/
: R RaNII N () 50 COZP2 wherein R2, R3 and P2 are

as defined hereinbefore, which is reacted with an

N-oxide of formula (X) : RA RSNHzJ. NHRI (X) F FO

wherein in, RI, R4 and R5 are as defined for fornul a

(I), 10 to yield a conpound of formula (XI) : Rz R a

N R&lﬂﬁslzéactddxbitl(%b)o 1“3-}}% ge%goa§%2P2 O wherein m

R, R2, R4, RS an hednprind jof fefootas(VIID) -
R,
N
| /k”/N (VIID
Br
0 cop,

wherein Ry, Ry and P, are as defined hereinbefore,

which is reacted with 2-mercaptopyridine to yield a compound of formula Ix):

R,
R,
(L
N )
O CO,P,

wherein R,, R3 and P, are as defined hereinbefore,

which is reacted with an N-oxide of formula (X)) :

— )i ~NmR, &
wherein m, R,

R4 and R are as defined for formula O,

10 to yield a compound of formula XD :

. R,
4
R N NN o
5 .
N . )’\WN -
N
!
| FF R, A Co,P,

o)

wherein m, R, Ry, R3 Ry, Rs and P; are as defined hereinbefore,
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15

14.

37 1 7 DEC 2007 the acid function of which is
deprotected to yield a conpgynd of fornmula (XII) :

RRR3a Rs (CH)m- | N) NSRF B RGORH. O wher e ﬁmDEC 2007
R, RR, RB R4 and R5 are as defined hereinbefore,

which is reacted with a conpound of fornula (XI11)
1-12N- f CH2-Ar (XRI) 5 ~ wherein n and Ar are as
defined for formula (1), in the presence of a coupling
agent, to yield a conpound of formula (1). 14.

Phiae a88 eidhicabr GRMAGS 1L on containing as active ‘ '
i ngr edi ent a cfmpouﬁgd%gg%ftﬁ‘?ﬁgyl?lgaCP@P&)ﬁdeﬁ@rmﬁla(X[l):
claims | to 12 in conbination with on
phar maceut Rgal | y acceptable, inert, ngn-toxic

carriers. 1b e of the conpo la (1)
accor di g Y cl ai ms to [12 fyr the
manuf act ur & yedi_cankei,y, f or onbi n (X1

i nhi bitors. 1IN Qf the
accordi ng an t ai ns to |12 forthe 15

manuf acture df medi canents for us@ in t &% reat nent of
stable and ufstabl e angi na, disorders of thronbotic
omwligtain &/, Y, B Wi i hr.qnbot.i ¢. conpl i cati ons,
in the tDréatzrreh;ﬂ“g?dE{rsél\eléea%t(a?a%l}ledg}er%lbeg%’iﬁdi al
infarction and venous or arterial thronboses, and

which is reacted with a compound of formula (XIII) :

H,N—-CH, | —Ar (X1

wherein n and Ar are as defined for formula (1),

in the presence of a coupling agent,
to yield a compound of formula D.

Pharmaceutical composition containing as active ingredient a compound according to

- any one of claims 1 to 12 in combination with one or more pharmaceutically acceptable

15.

16.

inert, non-toxic carriers.

Use of the compounds of formula (I) according to any one of claims 1 to 12 for the

manufacture of medicaments for use as thrombin inhibitors,

Use of the compounds of formula (I) according any one of claims 1 to 12 for the
manufacture of medicaments for use in the freatment of stable and unstable angina,
disorders of thrombotic origin and/or giving rise to thrombotic complications, in th(;
‘treatment or prevention of myocardial infarction and venous or arterial thromboses, and
in the treatment of complications of vascular and cardiovascular diseases such as

atherosclerosis, arteritis, venous disease, and in the treatment of any disorders involving |



in the treatnent of conplications of vascul ar and

cardi ovascul ar di seases sucgﬁgs at heroscl erosi s,

arteritis, venous disease, in the treatnment of any{ 7 DEC 2007
di sorders involving 38 1 7 DEC 2001 thronbin fornmation

and/ or activity.

thrombin formation and/or activity.



