1 New 4-o0x0-4,6,7,8-tetrahydro-pyrrol o[ 1, 2-a] pyrazi ne- 6- car boxam de
conpounds, a process for their preparation and pharmaceutical conpositions
contai ning them The present invention rélates to new
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a. process for theitheippremastah aRdphdmiadeaniauditopa tontamingmemt i ons
containing themand to their use as thronbin inhibitors. Thronbin is the

key enzyme for coagul ation and plays a central role in the pathology of 5
venous and arterial thronboses, especially in viewof its marked ability to
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haermor r hage UHREH PR SoNRRITRAPER A EER s R RIS S of *t hr o n
currently exist but the di sadvantage of those peptide substances is that
they are not_ active when administered by the oral route. Peptidom netic
conmpounds hAWORDInE Be Xey gaeymh fumesglaticneand plays :genirah role dg fheppathplogy of
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that are sigg-spneously wel |l absorbed, potent, selective and reliable in
use. 20 In that respect, it is inportant to have conpounds that present
little risk of interaction with food or medi canents. More specifically,

the presentpye0ki08 Sf)gélﬂé fihibiflof QFRAUAEE R mdr2"Hiient(dnk Igoses fewer risks of

10 haemorrhage than treatment with heparin. Direct inhibitors of thrombin currently exist but

the disadvantage of those peptide substances is that they are not active when administered

by the oral route.

Peptidomimetic compounds having an oral antithrombotic activity have already been
described in the literature. 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.
20 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 (I) :



R RA 4\ aNI ~2 (z~ Il N(1~ RRN\N'"~FFRONH(CHz).-Ar 00O
“wherein : * represents a 1-oxidopyridyl group substituted by the renmai nder
of the O nolecule in any one of the pa&sitions 2, 3 and 4, 5 * mand n,

whi ch nmay be identical or different, each represent an integer of from1l to
"3, * Rl represents a hydrogen atomor a linear or branched (Cl-C6)al kyl
group, * R2 and R3, which may be identical or different, each represent an
atomor group selected fromthe atons hydrogen and hal ogen and t he groups
| i near or branched (d -C6)alkyl, hydroxy, |Rpear or branched

(G -C6)acyl oxy and Jinegr or branched 10 (G - Q) al&oxy, or together form
with the; carbon atd ying them a ¢yc ne having from3 to 6
carbon atons, * R4 a RR_ |each r@gBesenl a hlydrogen atom or ae adj acent
and together form w ar bohZ at ¥ng them a benzo ring, * Ar
represents an aryl regr | grodp, 1§ to tNeir enantioners, and to
addition salts thereof #Mtlf a pharmackuti gal | y aecefiabté-4cid. Anong the
phar maceutical |y acceptgpbl e acids there may be @entioned, w thout inplying
any limtation, hydrochloric acid, hydrobrom c acid, sulphuric acid,
phosphonic acid, acetic acid, trifluoroacetic acid, lactic acid, pyruvic
aci d, naloqh&eﬂﬁid, succinic acid, 3

X
- > represents a 1-oxidopyridyl group substituted by the remainder of the
N

i

(o 28
molecule in any one of the positions 2, 3 and 4,

5 * 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;-Ce)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
(C1-Cg)alkyl, hydroxy, linear or branched (C;-Cs)acyloxy and linear or branched

10 (C1-Ce)alkoxy, or together form, with the carbon atom carrying them, a cycloalkane

having from 3 to 6 carbon atoms,

* Ry and R; each represent a hydrogen atom, or are adjacent and together form, with the

carbon atoms carrying them, a benzo ring,
* Arrepresents an aryl or heteroaryl group,
15 to their enantiomers, and to addition salts thereof with a pharmaceutically acceptable acid.
Amoﬁg the pharmaceutically acceptable acids there may be mentioned, without implying

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

acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,



glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid,
‘ascorbic acid, oxalic acid, nethanesul phonic acid, benzenesul phonic acid,
canmphoric acid, etc.. "Aryl group" is3understood to mean phenyl, biphenylyl

or napht hyl,

each of those groups being optionally substituted by one or

nmore identical or different groups selected fromb5 - halogen, - linear or
branched (C -C6)al kyl optionally substituted by a hydroxy, carboxy or
car banoyl group, the carbanoyl group being itself optionally substituted by

one or two glﬁwﬂ@a&dOﬁmﬁ&i@%m@hﬁaﬁb -a6¥al) Alake¥d acid, QUFIS acid, hdcBFHAE adll, dMafibaéiad

(Cl - C6) al kox

10 - hydrox trihal o-( C|-C6)alkyl in which the alkyl

Yy
noi ety may rb@thmendahome agjfq @@SU]PhafﬁF addgmpbaas agd.libst i t ut ed by one or
two |inear or branched (G -C6)al kyl groups, - carboxynethoxy, - and
car banoyl met hoxy optionally N-substituted by one or two groups sel ected
from 15 |i"aeqr gr@ﬁp'bfs&ﬂﬂhﬁtboﬁ@b -rianapheyyl, bipleliydydyor (maphtp), @hdty bf ihnsa/\gtbuﬂss t he
al kyl noiety. may be |inear br anched, Ikoxyal roup h the
al koxy and b&lWP‘WB?I&E udstitgred byzpns o s identical Bfr%z%ﬁ@ b%eqe“é
yrldygalkyllhm)&plch the al kyl noiety is linear or branched Cl-C6.

"Het er oaryl

group i s understood to nean a nono- or bi-cyclic aromatic

group havi ng lineamor Sbranched (G iHGe)alipb@ptionatlyl sitbstituted hlg oriydraxpo q@rboxbir ere

hetero atons segl ect d fron1ox en |tro beln
inder st ood ¢ AP Frsvlr B B0y mtn Bk ASF pARihaly sMiuied by 85 Sy
nmore identi cainegrordjrflﬁcﬁé@(cl-gg)@ntpsgr@abgct ed from hal ogen, l|inear or

branched (C -C6)al kyl optionally substituted by a hydroxy, carboxy or
car banoyl gr diggar of hnehed Kanberlkgoup being itsel f optional |y substituted by

one onytwo _

15

20

25

30

%§¢5kﬂear or branched (G -C6)al kyl groups, - hydroxy,

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

amino optionally substituted by one or two linear or branched (C,-C¢)alkyl groups,
carboxymethoxy,

and carbamoylmethoxy optionally N-substituted by one or two groups selected from
linear or branched (C;-Cg)alkyl, hydroxy-(C;-Cg)alkyl in which the alkyl moiety may be
linear or branched, alkoxyalkyl group in which the alkoxy and alkyl moieties are each linear -
or branched C;-Cg, and pyridylalkyl in which the alkyl moiety is linear or branched C,;-Cs.

"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;-C¢)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,

0Xo0,

linear or branched (C,-Cg)alkoxy,

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

amino optionally N-substituted by one or two linear or branched (C,-Ce)alkyl groups,



- oxo, - linear or branched (C I -0C6)alkoxy, - trihalo-(C1 -C6)alkyl in
whi ch the al kyl noiety may be |inear or branched, 30 - am no optionally
N-substituted by one or two |inear or4branched (CI C6) al kyl groups, 4 -
car boxymet hoxy, - and carbanoyl met hoxy optionally N-substituted by one or
‘two groups selected from |inear or branched (G -C6)al kyl,

hydr oxy- (C -C6)al kyl in which the alkyl noiety may be |inear or branched,
al koxyal kyl in which the al koxy and al kyl noieties are each |inear or 5
branched Cl1:Cgyp dbiydyl al kyl in which the alkyl noiety is linear or
branched Ci1-C6. nmong the heteroaryl groups there may be nentioned,

Wi t hout i nptyamdycanhgmbylmiethaixiy ovptionaldy I‘{;sttbamtedl'b)em}d or pym |gdl§ups Sﬁlswtyd from

| yl
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rel ates to comigaehsd &1k andpyiddalkyl jn wih theialkyRmoistyds bepapgrdranchesdkadent a

hydrogen atom 15 Anot her advant ageous enbodi nent of the invention relates
to conmpounds of formula (1) wherein R4 and R5 are adjacent and together
form wth Wmmngahdabaemarydrgromps theraugay hementioneld ewithout iimglyingenydimuitatiodrthé s

f er abl h h d h of th . bej
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substituted by a hydroxy, carboxy or carbanny group, the carbanoyl group
being itself optionally substituted by one or two

10 m is preferably 1.
n is preferably 1.
Rj, Rz and R; each preferably represent a hydrogen atom.

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

wherein R4 and Rs each represent a hydrogen atom.

15 Another advantageous embodiment of the invention relates to compounds of formula (I)
wherein R4 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 :
20 - halogen,

- linear or branched (C;-Ce)alkyl 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 (C;-Cg)alkoxy,

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



| i near or branched (Cl-C6)al kyl groups, - linear or branched (G -C6)al koxy,
‘25 hydroxy, - trihalo-(G-C6)al kyl in which the al kyl noiety nmay be |inear
or branched, 5 - amino optionally subBstituted by one or two |inear or
branched (C, -C6)al kyl groups, - carboxynethoxy, - and carbanoyl net hoxy
‘optionally N-substituted by one or two groups selected from |inear or
branched (G -C6)al kyl, hydroxy-(Cr-C6)al kyl in which the al kyl noiety nmay
be 5 linear or branched, alkoxyalkyl in which the al koxy and al kyl

noi eties are /3B optifeAly sabstRiBdBN6Ae Srtwelinea st b@M{chéWL@L@&ﬁhlkylrlngbsg h the
al kyl moiety is Iinear or branched Cl-C6. Mdre preferably, Ar represents a
phenyl group w“@roxpeethoxited or substituted by one or nore identical or

di fferent hal gge f ' chl.Qri

conpounds of %%r‘%ru%‘%(wrfétgég %SSL%Ia!l?rﬁ-shys?lHtQae bgrb(ﬁe J} Wo Er%upf Eéig&&f %m
3-{[ 2, 2-di f | uixiear 3r Kranched dO-L5 )alkyi, hytoxy T\ -IC3)alkybin which the alkyl moiety may be
-N-(2-fluorobenzyl)-4-o0xo-4,6, 7, 8- ) . . )

et r ahydr opyrinsebph boanghed, alkoxyliors in-whish theralkrsy 2nd @l ojesiey arg ach finsaeer ;-

tet
3-{[2, 2- di 11 ugtQnes €|-coxhdlyy RG] ARGt AkARIRy is linear or branched C-Cs
}-|\L(2,6-o|if|uorobenlzﬁz)-4-oxéy>1-%‘ry Atk Ry i linear or branched Cr-Ce
4,6,7,8-tetrahydropyrrol o[ 1, 2-a] pyrazi ne-6-carboxam de, and its (6S)
ena

N PtZI- gme(r) rIngée n%%aﬁﬂy_%&%&rﬁeh%g%r% %i)ﬁeilfg?érloglg h%étﬁ%{l{uge%l c}r%glgﬁtlt%crl’%g Qe or more
t et r ahy dr opdénttabDbrldiffe@hPiydl @ein Afonbs idctedfidih Gorimdwhd chfor{eS) enanti onmer ; -
3-([2,2-difluoro-2-(1-oxido-2-pyridyl)ethyl]am no}-N-(2,5-difluorobenzyl)-4
-0xo- 4,6,7,8-tetrahydropyrrol o[ 1, 2-a] pyrazi ne-6-carboxanm de, and its (6S)
enant i OMer prafes .

3-{[2, 2- di 1 Esred sompounds of foymula (O e et hyl ] ami no} - N- (2, 3- di f 1 uor obenzyl ) - 4
- 0X0 496, 7,-8-3-¢[2:2xHifthoup(-okidp2-Byralyb)y thyH ameno-N-§2 -Hosmbeuizy))-4oso4i67,86 S)
enantiomer, 20 - and . . . . )

3-{[2, 2-difl 38?%}11%%%!8[&8%9359??%91%@%%?&%5}81@>(an,agt}%m?rr’i I uor obenzyl
) - 4- oxo- 4, 6,3 {B;1-gifmefy i PBXidod-piridyDetly imanl) e D 6 GaflRybanizelig-4-aed 1S

(6S) enantioner. . . . .
4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer ;

- 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2-chlorobenzyl)-4-0x0-4,6,7,8-
15 tetrahydropyrrolo[1,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer ;
- 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethyl]amino }-N-(2,5-difluorobenzyl)-4-oxo-
4,6,7,8-tetrahydropyrrolo[ 1,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer ;
- 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,3-difluorobenzy!)-4-oxo-
4,6,7,8-tetrahydropyrrolo[ 1,2-a] pyrazine-6-carboxamide, and its (6S) enantiomer,
20 - and 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethylJamino }-N-(2,3,6-trifluorobenzyl)-4-
0x0-4,6,7,8-tetrahydropyrrolo[ 1,2-a]pyrazine-6-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 (II) :

R,
© R,

N 1409
p~

CO,Bn

25 wherein R, and Rj are as defined for formula (I), P, represents a protecting group for the



The invention relates also to a process for the preparation of conpounds of
formula (1) which is characterised in that a conmpound of fornmula (I1) R2
o R3 N X11) Pr C®2Bn 25 wherein R26and R3 are as defined for formula
(I'), P, represents a protecting group for the 6 amno function and Bn
Tepresents a benzyl group is reduced, wusing a reducing agent, to yield a
conpound of forrmula (I11l) : HOR2Z R3 N (I1ll1) P C®Bn 5 wherein R2, R3, P
and Bn are as defined hereinbefore, the hydroxy function of which is

converted tg;AehReNdn Mﬁ%gesg&sgmgn%%fggpfiy%&&n by conventi onal

reactions of organic chemstry to yie ter depfotection of the anino
function, a conpound of forrmula (I1V) : R2 NC R3 HN (I1V) CO2Bn 10 wherein
R2, R3 and Bn are,as defined herei nbefore, which is reacted with oxalyl

chioride t &SPBATEUNEHESBYNd of formula (V)

to yield a compound of formula (III) :

HO, R

R,

N )
py”
CO,Bn

5 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 by
conventional reactions of organic chemistry to yield, after deprotection of the amino

function, a compound of formula (IV):

R,
NC R,

HN aw)

CO,Bn

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

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

Cl
R,
HNT X
o
o) CO,Bn

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

which is subjected to catalytic hydrogenation to yield a compound of formula (VI) :



G R2ZR3IIN,AYN (V) OO CO2Bn wherein R2, R3 and Bn are as defined
‘her ei nbefore, which is subjected to catalytic hydrogenation to yield a
conpound of fornula (VM) : 7 R2 R3 HN O (VI) O CO=H wherein R2 and R3 are
as defined hereinbefore, which is esterified to forma conpound of formula
(M1) 122 R3 HNJ N (Vi) Qljl(i OQC2P2 5 wherein R2 and R3 are as
defi ned herei nbefore and P2 represents a |'inear or branched (Cl-GC6)alkyl
group, which is reacted with a brom nating agent to yield a conmpound of

formula (MI1l1) 2 R3 N R,
R,
N TN
}\”/N VD
o)
o CO,H

wherein R; and Rj are as defined hereinbefore,

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

R,
R,
HNT T
N (VID
O
O CO,P,
5 wherein R; and R; are as defined hereinbefore and P, represents a linear or branched

(C1-Cg)alkyl group,

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

o r,
N7
I N (VIID)
Br
o CO,P,

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

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

(IX)

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

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



(I

-her ei nbef ore,
conmpound of formula (IX)

N (Vi) Br ~jl 1(i OQC2P2 wherein R2, R3 and P2 are as defined
10 which is reacted with 2-nercaptopyridine to yield a
RZ3RB IX)8 ( VN N3 0 CO2P2 wherein R2, R3

and P2 are as defined hereinbefore, which is reacted with an N-oxi de of
-formula (X) : 8 RA RS/ HZJmNHR (X)) NF F O whereinin, R

are as defined for formula (1),

RARS NRS (CHZ) | N(XI) NN

R
5 / Hz)m\NI_[RI (X)

wherein m, Ry, R4 and Rs are as defined for formula (),
to yield a compound of formula (XI) :
R,
R | R,
4 N A
R; l (X1)
_~ (CHZ)m\ N
N Y
‘ F F Rl (9] COsz
(o)

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

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

R,
R, N X R,
R; | (X1
/ (CHZ)m\ N
N N
J FF Il{l o CO,H

(0]

wherein m, R, R;, R3 R4 and Rs are as defined hereinbefore,

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

HZN—lLCHZ}n—Ar (XIIT)

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

10

in the presence of a coupling agent,

to yield a compound of formula (I).

R4 and R5

to yield a conmpound of fornmula (XI) : R2



1 FFR OQC2P2 OS5 whereinin, R, R2, R3 R4, R5 and P2 are as defined
herei nbefore, the acid function of which is deprotected to yield a conpound
of fornmula (XIl) : R2 RAREN R (CHz),,,~11 1 N(XIl) NNI FFRO
COZH O wherein in, R, R2, R3 R4 and R5 are as defined hereinbefore,

which is reacted with a conpound of formula (XII1) HZN+CH2in Ar (XI11)

10 wherein n and Ar are as defined for fornmula (1), 1in the presence of a
coupling agent, to yield a conmpound of formula (1). 9 The addition salts
of the compounds of fornula (1) are obtained by reaction of the conpound
wi th a pharnmaceutically acceptable acid. The conpounds of formula (1) have
an asynmet rThe additior saltsl ofirtke tdompetuatseoft fyrainlae ()f are eotitaited dyi mattim 6hHthe of

a racemc mxture,or . in_ optically acti f or 5 The optically active
conpounds ¢PTRPAMith@ Bh ‘i‘f’eﬂté"%]ﬁtaﬁ?erl?ga‘é,le - exanpl e, by using a

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.

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

10 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.

15 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 -

20 activity.

They may also be used in therapeutic association with a thrombolytic.



corresponding optically active conmpound of fornmula (I1) as starting
material or by separation of the corresponding racemic mxture of fornula
(1), for exanple by chiral HPLC chront ography. Preferred conpounds of
formula (1) are those wherein the configuration of the asymmetric 10
centre in the al pha position with respect to the amde is (S). The
conpounds of formula (11) are obtained by benzyl ation of the correspondi ng
acids. The conpounds of the present invention have especially val uabl e
phar macol ogj [.ES. i Ak ki tor i L.ch
bre act i ve B ine R Rde i ©1knRi@uRG Sohpb AR oty ot WERRBMAET,
treat ment of cehphingd eff fortnsladb) togahei with onk somder shitable ihdit, aivlabxic escipights.

and/or giving rise to thronmbotic conplications, in the.treatnent or
preventi on 6%"}?%0 r Hh%naF‘?H‘“&?lcFP%‘HO%H%PS\/é?ﬁ?ﬂ‘iin%rtanhteeln?szPtl?%r ff50%8%, beng

inthe tr e%@ﬁt‘iﬁned%oxféoé’é}%éiﬂﬁl RS wifichY AR Cititable FBF ofall SHrOMEar Bindhvedbaeas es
such as atherosclerosis, arteritis, venous disease, and in the treatnent

of any 5di soyubesutanenus)| et mgsal radoribismations rtallets roradragéas, spblingupl vahlsts, geletin may
al so be used i 1| ttier ageuti C aﬁsoci ation witt h Ehr %tirboll yticta iLO reThgtio s

i nvent i on r&@PSYIEy 194e0ECY, SUBRESTORES - EiER RSy ORIIEREs dFTHeh Seldn s abie preparations; v e
i ngredi ent dinkabRpaspsiohs,fe.mul a (1) together with one or nore suitable
inert, non-toxic excipients. Anong the pharnaceutical conpositions
according to the invention there may be nentioned nore especially those

whi ch are s I L or
nasal adm n?lge'tt ?%%l? (glfr(l)?égte%?ebte Saﬁgét@g%%gcggé &d;%?l:éﬁgﬁg?d %;Bﬁgf%ﬁhggfsg{al%ﬁl{ﬁé
capsul es, | orpefesimisisppposi dndrthesge avdeweight ofi the petieng, Thtadosede paies from 1 to

i nj ect %bl e {Hg‘gar ations, drinkable sgstiensi ons, etc.. The useful dosage
can beadapt O BRELIAiAGNE 8T PRE MBS severity of the disorder, the
route of adm nistration and the age and wei ght of the patient. The dosage

varies from1l to ) .
The following Examples illustrate the invention.

The starting materials employed are known products or are prepared according to known

procedures.

15 The structures of the compounds described in the Examples were determined according to

customary spectrophotometric techniques (infra-red NMR, mass spectrometry).

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

carboxamide
20 Step A :  Benzyl N-tert-butoxycarbonyl-5-oxoprolinate

At 0°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
25 washed and then dried and evaporated to yield the expected product in the form of a

viscous oil.



to 500 ng per day in one or nore adm nistrations. The foll ow ng Exanpl es
illustrate the invention. The starting materials enployed are known
products or are prepared according toMnown procedures. is The structures
of the conmpounds described in the Exanples were determ ned according to
customary spectrophotonetric techniques (infra-red NVR, nass spectronetry).
EXAMPLE 1 . 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amno}-N(2-fluoro
benzyl) - 4- oxo-4, 6, 7, 8-t etrahydropyrrol o[ 1, 2- a] pyr azi ne- 6- carboxam de 20
Step A : Benzyl N-tert-butoxycarbonyl-5-oxoprolinate At 0C, 11 mmol of

di met hyl am nopyridine and 11 nmmol of di-tert-butyl dicarbonate are added
to 10 mmol of b¥apB: SBewpdpY-éri-hutowcarhosylpt-Bydoatorelings ocess for which is
described by E. Canpaigne et al. (J. Heterocycl. Chem 1975, 12, 391)) in
solution in dichloromethane. After stirring for 24 hours at anbient

t enper at ur eUnddraarg@natd &in-78PQf 18 eimdl oZa MAsbirdoniofl diisubatydkluethivin thydride in

evaporated to yield the expected product in the formof. a iscous oil, 11
Step B : BefA#he RES %‘pfg%tlgi‘§f5‘é]r W_?!CQ@PW&MB?"SH%EPBO‘(%%‘%P _I%F‘aﬂtﬁmh% at
-78C, 18 mmha%fdr@ﬁlw. %q%ewsﬁ%r%fordzd s Ydt al785E Nk Yikuavadr éc%@oﬁs”sohhl?o?ﬁ%le_
are added to 10 mmol of the corfpound obtained in the above Step in solution
in tetrahyasmopoiuanchlgfideis sideds follgwedby 20 aguacnsel) % sodh8, cagbogate isphutiont

aqueous sol ytion.of 5 ammni um ghl oride is adde fQ Y, s 10
o6's0d um cat BEnarEne n ATEN. o Beftierd porpin S factidh MR, Yo BB
t enper at ur efiltfakeis eegiratod amd tekeni €p iirpdichloioictthnanThd drganit iphiseds evablied, dried

evaporated and taken up in, dichloronethane. The orgapi c phase is was

dried and ¥iEheRGEpOridedhe Tesidueds purided by ﬁwmﬁﬁoga%&oa ﬁ%i’rﬁ%t}?l%hgggh
silica gel, diHﬁlbgtgn&hﬁé/eﬁlgé?g% 3{%&&% Eg@ﬁéﬁ& ok RPRIA FroBhot it bBtafied &b RNt -

The expected product 1s
10 form of a yellow oil.

Step C: Benzyl N-tert-butoxycarbonyl-5-methoxyprolinate

A 0.1 % solution of para-toluenesulphonic acid in anhydrous methanol (88 ml) is added to
10 mmol of the compound obtained in the above Step. After stirring for 2 hour, an
aqueous 10 % sodium carbonate solution is added and the product is extracted with

15 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,
20 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 0°C. After stirring overnight at
25 ambient temperature, the precipitate formed is filtered off, rinsed with ethyl acetate and

dried in vacuo using a dessicator.



10 formof a yellowoil. Step C: Benzyl

-N-tert-but oxycarbonyl - 5-nmet hoxyprolinate A 0.1 % sol uti on of

par a-t ol uenesul phoni ¢ acid in anhydrod2 nethanol (88 m) is added to 10
mmol of the conpound obtained in the above Step. After stirring for V2
‘hour, an aqueous 10 % sodi um carbonate solution is added and the product
is extracted with 15 di chl oronet hane. The expected product is obtained in
the formof a slightly yellow oil. Step D: Benzyl 5-cyanoprolinate
hydrochl ori de At -40C and under argon, a 5 %v/v solution of tin

tetrachl oride in anhydrous dichloronethane (7.1 m), and then

trimethyl silyl Sepahi d8ex20]-Ghlvr®B)M-diare2,ddden 8thexalidrapyelol aftl, 2t dfpyxemivpduand
obtained in the above Step. After stirring for 2 hours at -40C, 20 an
aqueous 10 % sodi um cSPB8R4¢% sol ution is added, the aqueous phase is
extracted with dichloronethane, and the organi c phase is washed, dried and
then evaporated. The residue obtained is Eurifi ed by chromatography on

silica gel Addlagoxalgshboridiedfbmbrienddaddo 200 of thrreqrapaiingdiobtaimed inghehoant .
The yel | oW el Ii gsgfu[?ihggxg bci%&efnglr ol 1 de'isnthgxtl E%Bléﬁtct%a?xgb?erﬁrtlgm g}gﬂreaandssttigrgﬁm of

HCl gas is pas mnutes a er stirying overnight at
25 anty ent féretpaioatsyiadd thd@olemCispsubsdqrenitr BRmotased bift dhedesitifie obtaireddiswi t h

et hyl acetate_a ried in vacuo _using a dessjcator. 12 Step . E ; Benzyl
1- chl or o- 3panﬁ?<§gzs- ,%?%9@?9@389%éﬂlaﬁywraﬂo§/3?b#5 ,r%nat}lmfahaﬂ%ﬁ%qlemxtm as

car boxyl at g /Aht %ieg&g&&pe@{ghggﬂa(lM m) is added to 200 g of the
conpound obtai ned i n the abov Step in solution in toluene. The mxture is

t hen brought to anbient tenperature and stirred 5 for 15 hours, and the

solvent is sub ntly gvapagr f.. The resi bt ai. ned | rified by
chr omat ogr aphy SBALS! | PUD R & /SR e AP et DREe i o
eluant, to yield the expected product. Step F :
3, 4-Di oxo- 2, 3, 4. 6, 7, 8- hexahydropyrral o[ 1, 2- a] pyrazi ne- 6- car boxylic acid
3'g of the compound obtained in the above Step are dissolved in 50 ml of ethanol and then
10 1.43 ml of triethylamine are added, followed by 0.5 g of palladium-on-carbon. The mixture
is then placed under a hydrogen atmosphere at ambient temperature and atmospheric
pressure for 5 hours. After removal of the catalyst by filtration, the solvent is evaporated

off to yield the expected product.

Step G :  Ethyl 3,4-dioxo-2,3,4,6,7,8-hexahydropyrrolo[1,2-a]pyrazine—6-
15 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
20 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-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-aJpyrazine-6-
carboxylate

34.7 g of dibasic sodium phosphate (Na;HPOy) in 90 ml of dichloroethane, and then 100 g



3 g of the conpound obtained in the above Step are dissolved in 50 m of
ethanol and then to 1.43 ml of triethylam ne are added, followed by 0.5 g
of pall adi umon-carbon. The mxture id43then placed under a hydrogen

at nosphere at anbient tenperature and atnospheric pressure for 5 hours.
After renoval of the catalyst by filtration, the solvent is evaporated off
to yield the expected product. Step G

Et hyl 3, 4-di oxo-2, 3, 4,6, 7, 8- hexahydropyrrolo[l 2-aJpyrazi ne-6- 15

car boxyl at e, t I C,
to a sus pensﬁ%h&g?&f g%yﬁr{)h?@ @ oﬁrép%‘g %IO%F ?g}lﬁégth?ﬁg %geeg&adl%g\\l}gsl%tge%tt}l% 20
m of an hydccmlpomldhﬂomhed ifhlee atwalctsneprsuspumdedmﬂ(]Osnt dfedicld oioethade. dtheaedstiomt

t t f ted off th ' i
akon oo rstar BB bR SRE BF O folrn ARSI LT shkd S Hoehiel Bl pE 4 °
20 and evap@ngk efd ice shdidsennldra m%ciedllarrp&ufdnatessombhfammd@a chr onat ogr aphy

on silica el uant : dich| oronet hane/ et hanol 95/5) to yield the expected
products. St l9rganig phase is washed with water, then the aqueous phases are combined and

g of di basi SERR e b BoRANIRESHE Byitbine € R AR o f RN PHCR ot
then 100 g 4l theh IBOaaPOOISUSropylydvetas are adBéBaR) thenmBddierid agdin concentrated to
I TN Y O AT T I A
heated at S5@fdeliah tﬁ@cbﬁ’(’dé of 1SS W td Furheoh&d 4t 300€, 13 piecipitflaloBtafed is

wat er and ice, and 65 of a 10 % sodi um carbonate sol uti on are added.

The ori§ani cfilitred eff; snwaisvhélua W3tthixgre of isopiepyl achiatesandableptarieasredsdrgddo yield
conbi ned an th i sopropyl acetate. The conbi ned organi ¢ phases
are concent?ﬁf%é&%éfﬁggw%‘, and then 160 ml of isopropyl acetate are added
and the mxture is again concentrated to 160 n1 The m xture is

subsequent |y pI ced in ath at 50C a 250 of n hept ane added in
the course of 1—%&1‘5 E’%.YF éroxg'%’(?rf%f@’”a@bf’ Oatt S-Sy eogyslad Y gr‘l]ét”é’z’"e 0-

obtained is carboxylate

34.3 g of 2-mercaptopyridine are added in three batches, at 20 minute intervals, to 80.5 g
15 of the compound obtained in the above Step in solution in 410 ml of acetonitrile. The

addition is exothermic and the temperature of the reaction mixture rises to 35°C.

The mixture becomes heterogeneous. After 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
20 chromatography column (dichloromethane/ethanol 98/2 then 95/5) to yield the expected

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

Step J:  Ethyl 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethylJamino}-4-0x0-4,6,7,8-
tetrahydropyrrolo[1,2-aJpyrazine-6-carboxylate

2.78 g of 2,2-difluoro-2-(1-oxido-2-pyridyl)ethanamine, and then 1.5 g zinc chloride, are
25 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 evaporated off and the residue is taken up in dichloro-

methane. The organic phase is washed, dried, filtered and evaporated, and the residue



10 filtered off, rinsed with a 1/3 m xture of isopropyl acetate and
‘'n-heptane, and dried to yield the expected product. Step I: Ethyl
4-0x0-3-(2 pyridylthio)-4,6,7, 8-t etr¥hydropyrrol o[ 1, 2-aJpyrazi ne- 6-
carboxylate 34.3 g of 2-nercaptopyridine are added in three batches, at 20
‘mnute intervals, to 80.5 g 15 of the conmpound obtained in the above Step
in solution in 410 m of acetonitrile. The addition is exothermc and the
tenperature of the reaction mxture rises to 35C. The m xture becones

het er ogene f. [ S,

evapor at edgg'%%neé;n%l 12%9 eb 8m|8{§)gfaggg T Schamt aﬁl? dg:téle ﬁlehl\é{ﬁégfsf)%rge\a/aqotlar
The organi Q/IDHﬁgeIdmsemtwq;rodrct,ed, fil tered and evaporated to dryness.
The residue obtained is purified on a 20 chromat ography col um

(di chl or onet hane/ et hanol 98/ 2 then 95/5) to yield the expected product in
the form of ang ge _A\ ). |

3-[[2, 2-di V\ﬂoro‘i?é*?ﬁd({J -%gl an)(;)}?? %‘5&5 ; l}nééﬁ)?&rmég%}-epw}o 4@&13’

t et rahydropyrrol o[ 1, Zwa]abyframnweﬁl Z:a]mmyﬂead-earbmym? agidf

2, 2-di fluoro-2-(1-oxido-2-pyridyl)ethanam ne, and then 1.5 g zinc chloride,
are 25 added to 4.6 g of the conmpound obtained in the above Step suspended

in 30sm of eqaivgleABiof TN ®diublhGydfoxidy k6lutién sleedderat g oﬁthel’@fﬂpdﬁnd oltaihéd
hours. The reaction_m xture A becones clear. The solvent is then evaporat ed

of f and t hid thegbavreSten 1 sRBitom i 100 &1l of dinxgne ard A& of rtero Adish 2¢ hpwage | s
washed, dr 'axﬁgﬁnlf tendfRlfte 200 ¢ §H at @a?nelda&ﬂ IsiHe dlﬁ gﬁ?%ﬁn{kﬂtﬁ 1@?}1?&169‘30%

purifi ed by chromatography on silica uant or onet hane/ I sopr opanol
9/1) to yi adid, andeh@axthe ceaetopnoxiunt is e@ipemtdd. The (¢stdueds Bikien up dwise 2» 3Amdof do- 2

pyridyl)ethyl]am -4-0%0-4,. 6, 7 tetra 0 rol.ol1,..
2- alpyr azi ‘3%‘9 8ﬁ$ g%?(‘{/ ml%(?lag ithe é@‘pﬁétégﬁﬁog‘éqté%%dféﬁ%kﬁ ?&(‘J‘F §idhy dr oxi de
solution are added to 9 g of the conpound obtained in the above Step in

solution in 100 m of dioxane and 20 nml of water. After 24 hours at
10 Step L:  3-{[2,2-Difluoro-2-(I-oxido- 2—pyr1ajzl)ethyl]ammo}-N—(2 -fluorobenzyl)-4-

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

3 g of the compound obtained in the above Step are reacted with 1.18 g of

2-fluorobenzylamine in the presence of 3.57 g of 1-[bis(dimethylamino)methylene]-1H-

1,2,3-triazolo[4,5-b]pyridinium 3-oxide hexafluorophosphate (HATU) and 1.64 ml of
15 diisopropylethylamine in 60 ml of dimethylformamide.

After stirring for 15 hours at ambient temperature, the solvent 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.

20 Elemental microanalysis :
% C %H %N
Calculated : 57.52 4.39 15.24

Found : 57.63 4.18 1505



anbi ent tenperature, acidification is carried out using 2 equivalents of 1N
-hydrochloric acid, and then the reaction m xture is evaporated. The
residue is taken up twice in 30 m of 18t ol uene and dried, yielding the
expected product in the formof a white solid. 10 Step L:

*3-([2, 2-Dfuoro-2- (1 -oxi do-2 pyridyl) ethylJam no)-N-(2fluorobenzyl)-4-
oxo0-4,6,7,8-t etrahydropyrrol o[ 1, 2-aJpyr azi ne-6-carboxam de 3 g of the
conpound obtained in the above Step are reacted with 1.18 g of

2-fl uorobe ' i,n X~ Ty A_okadrQfvr AV N(D-

1-[ bi s(di A ﬂfz)‘né‘f%?ﬂm -BW‘"?,22@3‘?’{‘9%3{&’3’[9?,"?}6]]“b“;}‘r‘?}dlfn(uzum 3- oxi de
hexaf | uor ophosphat e ( HAhbyolendyl)-4ékord,6,3/8-tetrahyldioppprodq{§2ed)pytazines i n 60
m of dimethylformam de. After stirring for 15 hours at anbient
tenperature, the sol veffirhoza orated 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 yihel theemise mixtyesc 0E Exgmpdudt isi separateds by netural phesec erAPerafivs tRleC 20
El emsng al 8%11833@%@%%{3&%%1@2%% c%ﬁln‘f’xﬂl é}ﬁﬁﬁi : acl':’e¥0n§@ileé}isggroﬂi%o%ﬁietlf)}?MQe:

57.63 4.1
(6R) - 3-{[ 2,520B00/1)L0r 0- 2- ( 1- oxi do- 2- pyri dyl ) et hyl ] am no}-N-(2

fl uorobenzyl)-4-oxo-4,6,7,8-tetrahydropyrrol o] 1, 2-a] pyrazi ne-6- carboxam de
The raceni gllhﬁie%P‘Eﬁ“éi HP‘?‘B?%‘B? grsiofé‘e§8%}i}°§teé¢06[°d§}’t%1‘g al phase preparative
HPLC 5 chromat ography (Chiral pak AD col um, el uant :

acetonitril e/isopropanol/diethylam ne 500/500/1). The expected product is

the first EXAMPIFInt (@ S-H22dDiflwons-2¢@-oxidesdpyEidghethyl]lamino}-N-(2-
(69)-3-(12,2-D1 T uoro- e L0it pe2: R4 N AL IV AR Y-y asine.o.

10 carboxamide

The racemic mixture of Example 1 is separated by chiral phase preparative HPLC
chromatography (Chiralpak AD column, eluant: acetonitrile/isopropanol/diethylamine
500/500/1).

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

15 Index of rotation : ap = - 116.07° (methanol, 20°C, c=1.4)
EXAMPLE 4: (6R)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-{2-[2-
(ethylamino)-2-oxoethoxy]benzyl}-4-0x0-4,6,7,8-tetrahydro-

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

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

20 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
acetonitrile/isopropanol/diethylamine 500/500/1).

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



fl uorobenzyl) - 4-oxo0-4, 6, 7, 8-tetrahydropyrrol o[ 1, 2- a] pyrazi ne-6- 10

-car boxam de The racem c m xture of Exanple 1 is separated by chiral phase
preparative HPLC chronat ography (Chir# pak AD col umm, eluant :
acetonitrile/isopropanol /diethylamne 500/500/1). The expected product is
the second of the enantioners so obtained. 15 Index oJrotation : aD = -
116. 07 (met hanol, 20C, c=1.4) EXAWPLE 4 :

(6R)-3-{[2,2-Di fluoro-2-(1-oxido-2-pyridyl)ethyl]amno}-N{2-]2-

(ethylam n "fe osthaxylgenzyl } - 4- oxo- 4, 6, 7, 8-t et r ahydr o-
pyrrol o[ 1, ?‘ea ﬁ%a‘z‘%!}%ét%ilicg'r boxam de The expected product is obtained

according to the procedure deséfiCbed % Exatip¥e 1, with 20 the repl acenent

of 2-fluorobenzyl agj"[églﬂ%ﬂ;a{]i gh%éﬁgghm'ef%grgte%)gphenoxy] -N- ethylacetanmi de in

Step L, followed b ¢’m xture so obtained by
preparative chiral phildc chr omespgar aphy{ Chijsalspak AD col umm, el uant
acetonitrilel/isopropanol/diethylam ne 500/500/1). The expected product is
the first of the enantioners so obtained. 16 Elenental mcroanalys:s % %

9N Cgl cul 9%%910‘):;0?%?5!12 2 20, §14?me’§8'u67@82656?=) L1, 5.15 15.55 5 I ndex of

rotati’on : 1 “R met hano MPLE 5:
(6S)-3-([2,2-Di fluoro-2-(1-oxido-2-pyridyl)ethyl]amno)-N{2-]2-

(et hyl am ng) - 2- oxoet box &benfél -4-0x0-4,6,7,8-tet rahédr o- _
pyrrol o[ 1, W he(68)Sa geo-itroxidgcZ-prddyheshyllamino} Nif2-Bscond of
the enantioners separ afgfl ihfido) @B detlibxy]benzyl}-4-0x0-4,6,7,8-tetrahydro-

pyrrolo[1,2-a]pyrazine-6-carboxamide
The expected product is the second of the enantiomers separated in Example 4.

10 Index of rotation : ap = - 98.8° (methanol, 20°C, ¢=0.8)

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

carboxamide

15 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.

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-

20 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.



10 I ndex pf rotation : aD = - 98.8 (nethanol, 20C, c¢=0.8) EXAMPLE 6 :
3-{[2,2-Di fluoro-2-(1-oxido-2-pyridyl)ethyl]amno}-N(2,4-difluoro-
benzyl) - 4- oxo- 4, 6, 7, 8-t et r ahydr opyrrolld[ 1, 2- a] pyr azi ne- 6- car boxani de 15
The expected product is obtained according to the procedure described in
Exanmple 1, with the replacenent of 2-fluorobenzylamne with

2,4-di fluorobenzylamne in Step L. Mass spectronetry_ ESI
facetonitrile/wated : [M+H += 478. 15. EXAMPLE 7 :

3-{[2, 2-Di fd uor 0-,241- oxi do- 2- pyri dyl ) et hyl ] am no}-N- (2, 6-di fl uor o-
benzyl)-4-g&%é%gg?ggg?pg&gghydropyrroI0[1,2-a]pyrazine-6- 20 car boxam de
The expected product is obtaingdCacco¥sdirtng PoONt he procedure described in

Exanple 1, with the replacenen f 2-fl uor zylamine with
2,6-dif|uorobenzylgﬁﬁﬁz”ﬂﬁ'Steﬁgég vef-01 nj g@?ﬂt : 227-228C 17 El enental
m croanal ysis : YCrd,9N Cal cydpyed ;0p5. 354 01 14.67 Found : 55.04 4.04

14.28 5 EXAMPLE 8:
3-{[ 2, 2-Di fluoro-2-(1-oxido-2-pyridyl)ethyl]am no}-N(2-chloro-

xpecred pESRMPLES S, s3d EM G b i RN R SRR A
Exanple 1, with the rBplAaheseRs-46(7,8tétralgidebpyizylof2-afpyvatife-6-

2-chl orobenzylamine in Step L, 10 Elenental mcroanalysis : % %1 %N %C
Cal cul ated : 55.53 4, 2garbexsmide 45

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

the replacement of 2-fluorobenzylamine with 2-chlorobenzylamine in Step L.

10 Elemental microanalysis :
% C % H %N % Cl
Calculated : 55.53 4.24 14.72 7.45
Found : 55.32 4.33 14.33 7.73

EXAMPLE 9: 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyljJamino}-N-(3,4-difluoro-
15 benzyl)-4-o0x0-4,6,7,8-tetrahydropyrrolo[1,2-ajpyrazine-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



Found : 55.32 4.33 14.33 7.73 EXAVPLE 9:
3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]am no}-N-(3,4-difluoro- 15
benzyl ) - 4- oxo- 4, 6, 7, 8-t et rahydropyrrol1§ 1, 2- a] pyr azi ne- 6- carboxani de The
expect ed product is obtained according to the procedure described in
Exanple 1, with the replacenent of 2-fluorobenzylam ne with

3,4-di fluorobenzylamne in Step L. Meltins point : 204C 20 El enent al

m croanal ysis : % %1 % Calculated : 55.35 4.01 14.67 Found : 55.07 3.92

14.40 18 BE¥AMMPIN10: 3- -Di -2-(1-oxido-2-pvri inol-N-(2.5-
3-{[2,2-Dif ruvm—ﬁig i3 ligs?-Pifluore- (1-gxide; 2-pyridyllethyllamino} N-(2.5

i fl uorobenzyl) - 4- oxo- 4, @iflucBebatzyBilrako-4,0,78~tzahiydy épyafolp[ls2xa)pyrazite-6-

car boxam de The expected product is obtained according to the procedure
described in Exanple 1, ‘WK™ G he repl acenent of 2-fl uorobenzyl amine with
2,5-difluorobenzylamne in Step L. Melt: U point : 189C El enental

mcroanal ys:s : % %1 %\ Calculated : 55.35 4.01 14.67 _ 10 Found : 55,95
4. 41 14. 13 Hkapppgctefdhproduct is obtained according to the procedure described in Example 1, with

3-{[2,2-Di f = ( 1-0%hdn- i . am = - dJ ro-
enzyl 4 ods openep BEp IR R i S Aol bgfieBh SURTaM: de The
expected product is obtained according to the procedure described in
Exanple 1, W40 ¢ point : 189°C

% C % H %N
Calculated : 55.35 4.01 14.67
10 Found : 55.95 4.41 14.13

EXAMPLE 11 : 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethylJamino}-N-(2,6-dichloro-
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

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

% C % H %N % Cl
Calculated : 51.78 3.75 13.72 13.89
20 Fourd : 52.23 3.73 13.66 14.06

EXAMPLE 12 : 3-{[2,2-Difluoro-2-(1-oxido-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

25 the replacement of 2-fluorobenzylamine with 2-chloro-6-fluorobenzylamine in Step L.



15 the repl acenent of 2-fluorobenzylam ne with 2, 6-di chl orobenzyl am ne in
Step L. Melt:nompoint : 122C Elenental mcroanaly s:s @ ------------- uC
% 9N %C Calculated : 51.78 3.75 13.7® 13.89 20 Found : 52.23 3.73 13.66
14. 06 EXAMPLE 12:

3-{[2, 2-Di fluoro-2-(1-oxido-2-pyridyl)ethyl]am no}-N(2-chl oro-6-

fl uorobenzyl) - 4-oxo0-4,6, 7, 8-tetrahydropyrrol o[ 1, 2-a] pyrazi ne-6-

car boxam de The expected product is obtained according to the procedure
described in Exanple 1, with 25 the replacenment of 2-fluorobenzylam ne

wi th 2-chl oro-6-fluorobenzylamne in Step L. 19 Mlting point : 221 C

El emental myg)y ingsina 9 %1 9N %1  Cal culated : 53.50 3.88 14.18 7.18 5
Found : 53.'93"%8’%;'14. 06 7.28 EXAWVPLE 13 :

3-{[ 2, 2- Di f Elsmentapmfcroendlesés 2- pyri dyl ) et hyl ] ani no} - N- (2, 3-di f| uor o-

benzyl ) - 4-oxo0-4,6, 7, 8-tetrahyd popyrrg [ 1,:28] Pp¥L@azgi ne-6- carboxam de
The expected product is obtai neé"ocgccor)é?]ng t%]\?he p#’gzedure described in
Exanple 1, with 10C4é/bdatedpl acesmes® of3.88 f | ugrigbenzyli&mine with

2, 3-di fluorobenzylanine in Step L.. Mlt:jpoint : 142§: El ement al

m croadal ysis %C ogd omud - 5393 397 " " 14.06 7.2

EXAMPLE 13 : 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,3-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

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

% C % H %N
Calculated : 55.35 4.01 14.67
15 Found : 55.34 4.26 14.42

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

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

% C % H % N
Calculated : 5535 4.01 14.67
25 Found : 54.72 382 1440



Calculated : 55.35 4.01 14.67 15 Found : 55.34 4.26 14.42 EXAMPLE 14 :
"3-{[2,2-Di fluoro-2-(1-oxi do-2-pyridyl)ethyl Jam no}-N-(3, 5-difluoro-
benzyl) - 4- oxo-4, 6, 7, 8-t et rahydropyrrol28] 1, 2- a] pyrazi ne- 6- car boxani de The
expect ed product is obtained according to the procedure described in
"Exanple 1, with 20 the replacenent of 2-fluorobenzylamne with

3,5-di fluorobenzylanmne in Step L. Melt:nj point : 218-219C El enental
mcroanalysis : ------------- % %1 99N Cal culated : 55.35 4.01 14.67 25
Found : 54.72 3.82 14.40 20 EXAMPLE 15:
3-([2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]am no)-4-oxo-N[2-(2

0x0- 2- { [ 2-EXAMPLEY6): gtnx,hlmmuma&-zeum:ﬁb) Ei‘ﬁﬂfyi)etﬂyﬁanﬁuﬁl}wu@N-[2-(2-
hydropyrrol o[ I, 2-a] pyrazi ne- 6- car boxam de drochloride Std
3-[[2, 2- Di Juoro- 2- (I - @%pao{[%(bwrldyl)y@vﬂ9mmﬂ@;¥)bcwdl #6{78-tefragy 0- 2- 5

2-(2 dyl ) et hyl . | o[ 1, 2-
53.][ pyﬁaz:o%(ral GyCZA(raboiaJ %ghp%}gggéi F@ﬂ%%irl%ﬁéé'?r%ﬁu%?&apﬁqggygﬁ (rtllong[to t he
procedure described in Exanple 1, with the replacenent of
2-f1 b |l am
oyt dyl ) ot hy! KB ar Jﬂe,p&fu@ép E‘(P%%%) s Baifhnb L%fq&aavweao B do-2

pyridyl)ethyllam no) v px ¥i3ethoxy)be -4,6,7,8-tetrahydropyrrolo 1 2-
([2-(2pyridyl)ethyll azrﬂ;l no oxy enr ? xy) nzy8]tet rahydropyfrol 0

aJpyr azi ne- 6- car boxaﬂimaﬁyﬁﬁwé osamg

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-[2-(2-
pyridyl)ethyl]acetamide in Step L.

10 Step B:  3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-4-oxo-N-[2-(2-o0xo0-2-
{[2-(2-pyridyl)ethyl]amino}ethoxy)benzyl]-4,6,7,8-tetrahydropyrrolo[1, 2-

aJpyrazine-6-carboxamide hydrochloride

The expected product is obtained by acidification of the compound obtained in the above
Step using hydrochloric acid.

15 Elemental microanalysis :
%C % H % N % Cl
Calculated : 56.75  4.92 14.94 5.40
Found : 57.22 485  14.87 5.82

EXAMPLE 16 : (6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,6-
20 difluorobenzyl)-4-oxo0-4,6,7,8-tetrahydropyrrolof1,2-a]pyrazine-6-

carboxamide

The expected product is obtained by separation of the racemic mixture of Example 7 on a

chiral HPL.C column.



The expected product is obtained by acidification of the conpound obtai ned
in the above Step using hydrochloric acid. 15 Elenental mcroanalysis : %
%1 YN % Calculated : 5675 4.92 14. 91 5.40 Found : 57.22 4.85 14.87 5.82
EXAMPLE 16 : (6S)-3-{[2,2-Di fluoro-2-(1-oxido-2-pyridyl)ethyl]amno}-N (2,6
20 di fl uorobenzyl)-4-oxo0-4,6, 7, 8-tetrahydropyrrol o[ 1, 2-a] pyrazi ne- 6-
carboxam de The expected product is obtained by separation of the racemc
m xture of Exanple 7 on a chiral HPLC colum. 21 Index of rotation : aD =

- 118. 46 ( Co °

(6S) - 3- {[2@&%6}??1)’:’8”%’? 1 SO By WP" %@7 ﬁy?faem no}-N-(2,5 d

i uor obenzyl ) -4-oxo0-4,6,7,8-teti -ahydropyrrol 0[1 -aj pyra2| ne- 6- car boxam de
5 The expected. product is obtained by separation of the racen¢ xture of
Exanpl o 10 EXAMPLELT & o gopmwwzdaémr 2psridy Doty N-BS

(et hanol , 20C, c¢=0.57 YO _ e
(6S)-3-([2, 2-Di 1 uor o- itk §4fé’ff’ri‘gy §-tetrahyfropyrrolofl,3 a]pgmzc}'r'%-6

6-fl uorob enzyl) - 4- oxocaﬂclﬁxinﬁde et rahydropyrrol o[ 1, 2-a] pyrazi ne-6 10

car boxam de The expected product is obtained by separation of the racemc
m xture of Exanple 12 on a chiral HPLC columm. Index of rotation : aD = -
101. 495 ( metiher@pectedOfrodct s Shtained\b kdpadalion of the racemic mixture of Example 10 on a

6S)-3-{[2,2-Di fluoro-2-(1-oxido-2 ridyl)ethyl]am no}-N-(2,3
(65)-3-{I ‘chiral HPLC column( “by yh yl] b

Index of rotation : ap = - 89.65° (methanol, 20°C, ¢=0.57)

EXAMPLE 18 : (65)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl[amino}-N-(2-chloro-
6-fluorobenzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

10 carboxamide

The expected product is obtained by separation of the racemic mixture of Example 12 ona

chiral HPL.C column.

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

EXAMPLE 19 : (6S)-3-{|2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,3-
15 difluorobenzyl)-4-oxo0-4,6,7,8-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.



15 di fl uorobenzyl)-4-o0xo0-4,6, 7, 8-tetrahydropyrrol o[ 1, 2- a] pyr azi ne- 6-

.car boxam de The expected product is obtained by separation of the racemc
m xture of Exanple 13 on a chiral HPLZ2colum. Index of rotation : aD = -
102. 06 (rmethanol, 20C, c¢=0.8) 22 EXAMPLE 20 :
(68)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amno}-N(2

chl or obenzyl ) - 4- oxo-4, 6, 7, 8-tetrahydropyrrol o [1, 2-a] pyrazi ne- 6-

car boxam de The expected product is obtained by separation of the racemc

105, 65 (et EEAORPLEcl (@) 3508 A Bypr a1 6 Tpy il et Harm o B 20
(68)-3-{[ 2, 2- Di f1 uor o- 2cKlbrdbensil)-4-oR44i6]7,8)tetr by drapy Ad)o[ N2(a) pPradine-6-
trifluorobenzyl)-4-oxo-4,6,7,8-tetrahydropyrrolo[1,2-a] pyrazine-6-
carboxami de 10 Step A Sarbpzamidg | yor o- 2- (1- oxi do- 2
pyridyl)ethyl]amno)-N-(2,3,6-triiluorobenzyl)-4- oxo-4, 6, 7,
8-tetrahydropyrrol o[ 1, 2- a] pyr azi ne- 6- car boxam de The expected product is
obt ai ned acdbe dkpagtadoprodhect v alnaided by skpacatiobed therratongiaphigtute ofExdmple Beon a
repl acenent %ﬁf lir-gjﬂéorlobenzyl amne with 2,3,6-trifluorobenzylamne in Step
L. 15 Step BYR S8 -3¢ 2-Di f1 uor o- 2- (1- oxi do- 2

pyridyl)ethyl]am no)-N(2,3,6-trii luoro- benzyl)-4-oxo-4, 6, 7,
8-tetrahydropyrrol o[ 1, 2-a]pyrazi ne-6-carboxanm de The expected product is
obt ai ned by/rdepaf rtatign ofp the 09 468 ratharioktdPe asth&ined in the above Step
on a chiral HPLC colum. Index of rotation : ao = - 118.25 (nethanol, 20C
c=1) 23 EXAMPLE 22 :

(6S) - 3-{[ 2, EXAMIPLE Dt 2(653:30012,0Difumbo-2-¢1oxido 2 pyadyIyethylmiidlN-213,6-
trifluorobenzyl)-4-oxo-4,6,7,8-tetrahydropyrrole[1,2-a]pyrazine-6-

carboxamide

10 Step A: 3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethylJamino}-N-(2,3, 6-trifluorobenzyl)-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 2,3,6-trifluorobenzylamine in Step L.

15 Step B:  (6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]amino}-N-(2,3,6-trifluoro-
benzyl)-4-oxo0-4,6,7,8-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.



0x0-4,6,7,8-tetrahyd ropyrrolo [1, 2-al pyrazin a-6-ca rboxamd e
hydrochloride Step A: 3-{[2,2-Diiluoro-2-(I-oxido-2

pyridyl)ethyl]am no)-N benzyl - 4- oxo-428,7,8- 5

tetrahydropyrrol o[ 1, 2-a] pyrazi ne- 6- car boxam de The expected product is

obt ai ned according to the procedure described in Exanple 1, with the

repl acenent of 2-fluorobenzylamne with benzylamne in Step L. Step B:
(6S)-3-([2,2-Diiluoro-2-(1-oxido-2 pyridyl)ethyl]am no)-N benzyl -4-oxo- 4,

6, 7, 8-tety Al ge) w25 N RY I Azl ne- G-cgrboxang 0 .Th ect ed
product is @%?é% (gg%%'r{gg?'g;ﬁﬂ% mt%#i '?ﬂg%%fl&yrh‘ﬁ'ﬂegﬁ%i%'f’ﬁF’Ngﬁngﬁf’%he
above Step on a chiral ¢igl46,98 teffahyd¥oprielo[l,2-alpyrazine-6-carboxamide
(6S)-3-{[2,2-Difluoro-2-(1-oxido-2 pyridyl)ethyl ram' no) - N- benzyl - 4- oxo-

4,6, 7,8-t etrahydropyriydreghdoride] pyrazi ne- 6- car boxani de hydrochl oride The
expected product is obtained by acidification of the conmpound obtained in
the above 15 Step using hydrochloric acid. Elenental m croanalysis : % %
N %O Cal Srah dt eB-{/255D8Ruobo-B4 1 0%idd22-Pyrid)]) ethgljndino } SV b8izy h4- ko046, 18- 7. 16
20 EXAMPLE 23 . .

(6S)-32([ 2, 2- Di f | UBFHYErwyIiield F-3PAcinasfi-SBPA % no) - N- ( 3-

t hi enyl nmet hyl ) - 4- oxo-4, 6, 7, 8-t etrahydropyrrol o[ 1, 2- a] pyr azi ne- 6-

car boxam de _hydrochl ori de The expected product is obtained according to the
procedur e dBcexpeeted prodestispbingd acoordingite Hhetpieceduisl desembodtin dixametez s e ne

i ot e kPR A B Stoti aftine Wi BERY Amifl fIQBRR S!S - ¥C ¥ oW

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

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

above Step on a chiral HPLC column.

Step C: (6S5)-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

15 Step using hydrochloric acid.

% C % H % N % CI
Calculated : 55.29  4.64 14.65 7.42
Found : 54.84 4.81 14.16 7.16

20 EXAMPLE 23 : (6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyljamino}-N-(3-
thienylmethyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide hydrochloride

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



Calculated : 49.64 4.17 14.47 7.33 663 5 Found : 49.09 4.17 14.14 8.16
6.59 EXAMPLE 24 :

(6S)-3-{[2,2-Difluoro-2-(1-oxi do-2-pyr2dyl )ethyl Jami no}-N-(2

t hi enyl nmet hyl ) - 4- oxo-4, 6, 7, 8-tetrahydropyrrolo [ 1, 2-al pyrazi ne-6-

car boxam de hydrochl ori de The expected product is obtained according to the
procedure described in Exanple 22, 10 with the replacenent of benzyl am ne
with 2-thienylnmethylamne in Step A. Elenental mcroanaly-sfs : % %1 %N

0 0 . .
e s ALt Al faeiient of berizylating with 3-thieay Hethylatine in s@p AL 4- 12 14-35

(6S)-3-{[2,2-Di fluoro-2-(1-oxido-4-pyridyl)ethyl]am no}-N-(2-

fl uor obenzyl % 4- 0x0-4,6, 7, 8-tetrahydropyrrol o[ 1, 2-a] pyrazi ne-6- carboxam de
Step A 3-[f£zrpuig] migragralvsis { 1- oxi do- 4 pyridyl)ethyl]ani no)- N (2
fuorobenzyl)-4-oxo- 4, 6, 7, 8-terrahydrnppyrgolo[l o 0

2- a] pyr azi ne- 6- car boxam de 20 Tééexpg% ed p{’?{juct ésClobt z{f%ed according to
t he procedure descrClledared :-Exampd.é41, 4T h I replZddenedis3of

2, 2-di fluoro-2-(1-oxido-2-pyridyl)ethangmne with 2 _2-difluygro-2-(1-

oxi do- 4- pyri dyl ) et HEt##i'ne in S%bedp? J. 42@;11 Stlé'gl"B: 836 659
(6S)-3-([2,2-Di fluoro-2-(1-oxido-4

pyridyl) et hyl Jam noj - N-(2-Jl uorobenzyl )-4 oxo-4, 6, 7,8-t

o1 r ahydr opyEXAMPLER4) (65)-34{H2-Difluoncsb<baride- 2oy iélsskylimipo bt | s
obt ai ned by separation gt the racemc m bt.ai n i h Step
on a chiral HPLC col urmt?l1@y&%@§ﬁfﬁ)x%mé;%%&eiﬁ?ng?lgogy?gﬁoM-&@yr&qgﬁ-

carboxamide hydrochloride

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

10 with the replacement of benzylamine with 2-thienylmethylamine in Step A.

% C % H %N % Cl %S
Calculated : 49.64  4.17 14.47 733  6.63
Found : 50.61 4.12 14.35 798  6.65

15 EXAMPLE 25 : (6S)-3-{[2,2-Difluoro-2-(1-oxido-4-pyridyl)ethyl]amino}-N-(2-
fluorobenzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

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

20 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.



Calculated : 57.52 4.39 15.24 Found : 57.73 4.61 15. 05 EXAMPLE 26 :
(6S)-3-{[2,2-Di fluoro-2-(1-oxido-3-pyridyl)ethyllamno}-N(2 10

f 1 uor obenzyl) - 4- oxo- 4, 6, 7, 8-t et rahydr @&yrrol o[ 1, 2- al pyrazi ne-6- car boxani de
The expected product is obtained according to the procedure of Exanple 25,
‘W th the replacenent of 2,2-difluoro-2-(1-oxido-4-pyridyl)ethanam ne with
2,2-di fluoro-2-(1- oxido-3-pyridyl)ethanamne in Step A 15 El enental

m croanal ysis : % %1 % Calculated : 57.52 4.39 15.24 Found : 57.34 4.49

14. 99 EXAMRLE 27: . , . .

3" (2,201 FERdFo. S0 E- U2 P lsgricacty e onmg) o eyl
(2-fl uorobenzyl) - 4x®4G; A8-Betralydiopyfralvftipapyratihebrarboabmideazi ne- 6-

car boxam de The expected product is obtained according to the procedure of
Exanple 1, with the replacenent of benzyl 5-oxoprolinate with benzyl

4, 4-di met hyfh %x??&éd?' RYUEC]s StitliRed Bg%@@fﬁﬂ&t 6f 18 ratdfic AnixRe oBHNMALE RS-
(6R)-3-([2,2-D u0l’8-2-(1-0X| do- 2-pyridyl )ethyl]amno}-8,8

di met hyl - Nap@vef Steowb ehizsl HPIAC oxlomh, 6, 7, 8-t et rahydropyrrolo [1, 2-

a] pyrazi ne- 6-carboxam de The racem c m xture of Exanple 27 is separated by
chiral phase preparative HPLC 5 chromatography. The expected product is

the figst @ferhdifalonorionglybks so obtained. Elenmental mcroanalysis :
%C %H %N
Calculated : 5752 439 15.24
Found : 57.73 4.61 15.05

EXAMPLE 26 : (6S)-3-{[2,2-Difluoro-2-(1-oxido-3-pyridyl)ethyl]amino}-N-(2-
10 fluorobenzyl)-4-0xo-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.

15 Elemental microanalysis :
% C % H %N
Calculated : 5752 4.39 15.24
Found : 5734 449  14.99

EXAMPLE 27 : 3-{{2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyllamino}-8,8-dimethyl-N-
20 (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 1, with the
replacement of benzyl 5-oxoprolinate with benzyl 4,4-dimethyl-5-ox0-2-pyrrolidine-

carboxylate in Step A.



%UC %1 9N Cal culated : 59.13 4.96 14.37 10 Found : 58.88 4.99 14.08
EXAMPLE 29 : (6S)-3-([2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]am no}-8, 8-
di met hyl - N- (2-f | uor obenzyl ) - 4- oxo- 4, 6, 268-t et r ahydropyrrolo [1, 2-

a] pyrazi ne- 6-carboxam de The racem c m xture of Exanple 27 is separated by
chiral phase preparative HPLC 15 chromat ography. The expected product is
the second of the enantionmers so obtained. Elenmentalmcroanally is % %
%N Calculated : 59.13 4.96 14.37 20 Found : 58.92 4.93 14.14 27 EXAMPLE

30 : (6S)-3- 0 U - 261 Axd do- 2- pyr i et ,nok-4-0x0-N-[ (5
oxo- 4, 5- di hmﬂi{é; Q{lﬁff‘&éjozl'B@‘SWS’%%@W#&!%)"?@¥§L@Q]?gﬁﬁ‘éféc)ﬁ' pyrrol o
[ 1, 2- a] pyr azi ne- 6- car bodmitH{l-ISL(2Audro ben}1§-420x0L4,6 I B- @trahyirepyireslo A2~
pyridyl)ethyl]am no)-4-o0xo-N[(5-0x0-4,5- 5

di hydro-1 H 1, 2, 4- t ri azoflp3rgainerfrcayhoxamide 7 8-t et r ahydr opyrrol o[ 1, 2-

a] pyrazi ne- 6- car boxam de The expected product is obtained according to the
procedure described in Exanple 1, with the replacenent of

2- f | uor obenZhk antensic winixturs - ¢faRkaoplet 2/ liy s@athtai by dehiraBphase2 prbparative HPLC
triazol-3-ong in Step L. 10 Step B: (6S)-3-([2, 2-Di fluoro-2-(1-oxido-2
pyri dyl?) et hgMCHIREEIRY: oxo- N-[ (5- ox0- 4, 5- di hydro-1 H 1, 2, 4-triazol-3
yl') met hyl ] - 4he €xpebtedSrddict RRNSIHAPYS the bfdndiomérs s8bBWiRd. ne- 6- car boxam de

% C %H %N
Calculated : 59.13 4.96 14.37
10 Found : 58.88 4.99 14.08

EXAMPLE 29 : (6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethyl]Jamino}-8,8-
dimethyl-N-(2-fluorobenzyl)-4-oxo0-4,6,7,8-tetrahydropyrrolo[1,2-

a]pyrazine-6-carboxamide

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

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

% C % H % N
Calculated : 59.13 496  14.37
20 Found : 58.92 493 14.14



The expected product is obtained by separation of the racem c m xture
obtained in the above Step on a chiral HPLC colum. 15 El enent al
mcroanafrsis : UC %1 %\ Cal cul ated :248.22 4.05 24.99 Found : 48.61 4.34
24.56 EXAVPLE 31 :

(6S)-3-{[2, 2-Di fl uoro-2-(1-oxido-2-quinolinyl)ethyl]amno) -N-(2- 20

fl uorobenzyl) - 4-oxo0-4, 6, 7, 8-tetrahydropyrrol o[ 1, 2-a] pyrazi ne-6- carboxam de
Step A: 3-([2,2-Difluoro-2-(1-oxido-2-quinolinyl)ethyl]am no]-N(2

Jl uor obenz [E am de
The expect ?d%ﬁgd%ﬁc& g&gﬁ ﬁz’rt%g%{@%gr&&womf '?%’&rlaﬁﬁ%)@ég%ég%ge‘gg’rﬁ?

Exanple 1, with 28 t hexd-Q;SLmyd”ﬂanOlf,Z 4-tr1azol-3-yl)methyl] 4,6,7,8-tetrahydro-

2, 2-difluoro-2-(1-oxido-2-pyridyl)ethanani ne W|th2 -difluoro-2-(1-

oxi do- 2- qui nol i nyl ) et ha)ﬁ%qu{é’zr P@‘Eaéﬁleﬁ‘c“!}tb@ﬁa@ e
(6S)-3-([2,2-Difluoro-2-(1-oxido-2-quinolinyl)ethylJam no)-N-(2

Jl uor obenzyl )- 4-oxo-4, 6, 7,

8- t et r ahy dStapyt:r 0B[22 Difldenpr &t -nude-2erar idphethylfeniBojrt@xedhéEtard-ptoduct is

obt ai ned by separat,i r.ac above Step
on a chiral HPLC ?&W%’%P&E};%ﬂ?ﬁ?ﬁ%& 6@#?3370? e?mw%*r%\{hf]él cul ated :
61.29 4.35 13.75 alfr&fmnélcartokambie4. 51 13. 50 PHARVACOLOG CAL STUDY OF THE

COVPOUNDS OF THE | NVENTI ON  EXAMPLE 32 : Inhibition of thronbin and of
fibrinolysis serine proteases For in vitro evaluation of the inhibitory

activity ofryt R duAM6aSt W obthied REBRIAPR BP pRYEERRe described in Example 1, with
the replacement of 2-fluorobenzylamine with 5-(aminomethyl)-2,4-dihydro-3H-1,2,4-
triazol-3-one in Step L.

10 Step B:  (6S)-3-{[2,2-Difluoro-2-(1-oxido-2-pyridyl)ethylJamino}-4-oxo-N-[(5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl)methyl]-4,6,7,8-tetrahydropyrrolo[1,2-

aJpyrazine-6-carboxamide

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

above Step on a chiral HPLC column.

15 Elemental microanalysis :
%C %H %N
Calculated : 48.22 4.05 24.99
Found : 48.61 4.34 24.56

EXAMPLE 31 : (6S)-3-{|2,2-Difluoro-2-(1-oxido-2-quinolinyl)ethyljJamino}-N-(2-
20 fluorobenzyl)-4-0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-

carboxamide

Step A:  3-{[2,2-Difluoro-2-(1-oxido-2-quinolinyl)ethyl] amino}-N-(2-fluorobenzyl)-4-
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



thrombin (Sigma, specific activity 3230 UNIH ng), purified human fibrinogen
15 (4 mM Stago) (Fg) was added to a given anount of thronbin (0.7 nM that
had previously been incubated with o28without the inhibitor to be tested
(20C, 10 m nutes). Inhibitors, enzynmes and substrates are diluted in the
sanme buffer (0.01 mM phosphate buffer, pH 7.4, containing 0.12 M sodium
chloride and 0.05 % bovi ne serum al bum n) and then distributed on a

pol ystyrene mcrotitre plate in a volune of 50 |I. 20 The fibrin formed by
the thronbip i r.e e ct.r. . 409 . f rrom 10
to 15 m nut e RpUEGRHLTS 43 a2 SRR BAE Gl . ZibRloro-24E"
concentr at i oxide2-quisolirgliphemasint keStepdhi bits 50 % of the enzymatic
activity (1C50) of the thronmbin conpared with the control w thout product.
The 29 results obtained show that the conpounds of the invention are

pot ent i nhikj .S 1l astal Nl ty 0f-DLren,: ' ; A PEA n.
Tabl e Exarrgieeq{ CSgSfS)( EWZ’Z?%W"; (BoxGo TR RN ORDNTE.APEBARIR T
EXAVMPLE 33: Phar nat-em-+ o, S-eanphwdiopyanlofb2rajpatiioe6fcorbaxhmider epar at i on of
1000 tabl ets each containing a dose of 10 ng : conpound of Exanple 3

% C % H % N
Calculated : 61.29 435 13.75
10 Found : 61.65 451 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
15 (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 in 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.

20 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 (ICso) of the thrombin compared with the control without product. The



wheat starch

............................ | og 10 | a@Pose

... ... .. .............. 100 g nmgnesiumstearate
::::::::::::::::::'é'g"iéié ................................................
.......... Tesults obfained show that the compounds of the {pvapfioncgrg ngecnt Jnhibyors Af Be of

formil a (1) aetivilg of RAndn BRombirorNuiman fiss#ekar! N (1) NAN\Inl/ RS | F F |
ONH(CH2)."Ar "0 0 wherein : 5 * represents a 1-oxidopyridyl group
substituted by the remainder of the IN O nolecule in any one of the
positions 2, 3 and 4, * mand n, which e identical or different, each
represent an integer of froml to 3, * epresents a hydrogen atomor a
| i near or branched (C -C6)al kyl—group—5—R2—anrd—R3—whi ch may be identi cal
or different, each represent gn Examplor |gr oligse (MM) sel pcted fromthe atons
hydr ogen and hal ogen and t he ¢gretps—ttnear—er—freanche (Cl-Co)al kyl,
%

i near| or branched

hydr oxy, |inear or branched ({ -C6)acyl oxy an
at on carrying them a

(Cl-Co6) al koxy, or together form wXh the car
cycl oal kane 8 38

15 1.4
21 11
24 60
31 8.4

5 EXAMPLE 33 : Pharmaceutical composition

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

compound of EXample 3.......ccocvvuiiivneniiineinesteteneeneeeceteeessesseesessseeosesssas 10g
hydroxXypropyl CEITUIOSE ..........coeeiieerecereeeeetcee et e e se e ssrasanss 2g
WhEat STATCH ..o 10g
10 JACTOSE ... eeerereeeiee ettt sre e e e e sae e st e ste e et e an e s bene e e erb e ern e ne e seenneanens 100 g
MAZNESITUM STEATALE..........ectrrerereeeeerristereeesessesserereastessaeesesserensnessassasssssaeeeseessences 3g



having from3 to 6 carbon atons, * R4 and R5 each represent a hydrogen
atom or are adjacent and together form wth the 15 carbon atons carrying
them a benzo ring, * Ar represents arBlaryl or heteroaryl group, 31 its
enantionmers, and addition salts thereof with a pharnaceutically acceptable
acid, "aryl group" being understood to nean phenyl, biphenylyl or naphthyl,
each of those groups being optionally substituted by one or nore identical
or different groups selected from: 5 - halogen, - linear or branched
(C1-C6)al kyl optionally substituted by-psfiqdroxy, carboxy or carbanoyl
group, the carbanoyl group being itselt optionally substituted by one or

two |inear or branched (Cl-C6)al kyl groups, - |inear or branched
(d-Co6)al koxy, 10 - hydroxy, - trihalo-(Cl-C6)al kyl in which the alkyl

noi ety may be linear or branched, - amno optionally substituted by one or
two |linear or branched (C -C6)al kyl groups, - carboxynethoxy, - and

car banoyl net hoxy optionally N-substituted by one or two groups sel ected
from 15 |ilneGpmppunskafferada (10 - C6) al kyl, hydroxy- (G -C8)al kyl in which the
al kyl nmoiety may be |inear or branched, alkq§yalkyl group in which the

al koxy and al kyl noieties are each linear or “Rranghed Cl-C6, and
pyridyl al kyl in whib 3 al kyl noi ety k t or branched Cl-C6, and
"het eroaryl group" beling uhderstﬁ%g to noho- or bi-cycljc aronmatic
group 20 having fro L9 rent) ont ai ning one,”two or three
hetero at ons sel ect Nfrom/oxygen, ni sul phur, it being
under st ood that the het éroafyl Fray ber, optll onal | NHsiGH, ;itred by one or
nore identical or diffefent groups selected fro

wherein :
5 X
« | > represents a 1-oxidopyridyl group substituted by the remainder of the
N
|
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
10 selected from the atoms hydrogen and halogen and the groups linear or branched
(Ci-Cg)alkyl, hydroxy, linear or branched (C;-Ceg)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,
* Ry and Rs each represent a hydrogen atom, or are adjacent and together form, with the
15 carbon atoms carrying them, a benzo ring,

* Arrepresents an aryl or heteroaryl group,



hal ogen, linear or branched (C -C6)al kyl optionally substituted by a

‘hydr oxy, carboxy or 25 carbanoyl group, the carbanoyl group being itself
optionally substituted by one or two I3hear or branched (G -C6)al kyl
groups, hydroxy, oxo, linear or branched (C 1 -C6)al koxy, 30 -
‘trihalo-(Cl-C6)al kyl in which the alkyl noiety may be linear or branched, -
am no optionally N-substituted by one or two |linear or branched

(d-Co6)al kyl groups, 32 - carboxynethoxy, - and carbanoyl net hoxy

optional l'y i &idbgdhéd! £ éa}zhtfbﬂ%af?{thEI‘é@f@ftﬁ’HBﬁaxﬁﬁl:@lﬁfcﬁﬂj){]Rc@?%bﬂe'aBﬂar or
branched (G -C6)al kyl, hydroxy-(GC -C6)al kyl "in which e a noi ety may

be |inear or branched al koxyal kyl in which the al koxy and aIkyI nDieties

PR e i ey N P L e

claim1, Wr@bepmbehh@ opticrallg whbstitaed bl dnber nasy fidentital oratifferest goupsheelatgdha
position mﬁ%h respect to the amde is (S). 3. Conmpound of formula (1)
according t®%°®Faim 1 or 2, whereininis 1, its enantionmers, and its
addi tign saJtQm%kﬁh a pharnaceutlcally acceptabl e acid. 10 4. Conpound of
formula (1) according to any one of claims 1 to 3, wherein nis 1, its
enanti oner s, liedr jarsbradchedi (@i-Eahlkyl \Mptlmadil)’phdlsmmduby calhy;ir%c@pﬂ@b}’ eor

orere o R TRl ol RatilnoS L BB vPe 'BelE AV GRlly Shohtd By ond ko,

salts with alnhﬁfﬁﬁﬁamﬂkGQQJE@aﬂgD@@th|e acid. 15 6. Conpound of fornula
(n) accordinap}o any one of clains 1 to 5 wherein R2 represents a

hydr ogen atonincttas beanghpdi(Gntslalkoxihd its addition salts with a
phar mggeut i calgibxy,

- trihalo-(C;-Cg)alkyl in which the alkyl moiety may be linear or branched,
- amino optionally substituted by one or two linear or branched (C;-C¢)alkyl groups,
- carboxymethoxy,
- and carbamoylmethoxy optionally N-substituted by one or two groups selected from
15 linear or branched (C;-Cg)alkyl, hydroxy-(C-Cg)alkyl in which the alkyl moiety may be
linear or branched, alkoxyalkyl group in which the alkoxy and alkyl moieties are each linear
or branched C;-Cg, and pyridylalkyl in which the alkyl moiety is linear or branched C-Cs,

and "heteroaryl group" being understood to mean a mono- or bi-cyclic aromatic group
20 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, A

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

linear or branched (C;-Cg)alkyl groups,

- hydroxy,

- 0Xo0,

- linear or branched (C,-C¢)alkoxy,
30 - trihalo-(C;-Cg)alkyl in which the alkyl moiety may be linear or branched,

- amino optionally N-substituted by one or two linear or branched (C;-Cg)alkyl groups,



acceptable acid. 7. Compound of formula (lI) according to any one of clains
‘1 to 6, wherein R3 represents a hydrogen atom its enantioners, and its
addition salts with a pharmaceutically32 20 acceptable acid. S. Conpound of
formula (1) according to any one of clains 1 to 7, wherein R4 and R5 each
represent a hydrogen atom its enantioners, and its addition salts with a
phar maceutical ly acceptable acid. 9. Conpound of fornula (I) according to
any one of claims | to 7, wherein R4 and R5 are 33 adjacent and together
form wth-t m.rbbayﬂnemoayoms carryi ng them a benzo ring, its enanti oners,
and its additiqQn salts w accept abl e aci d.

har uti cal |l
Conpound of 8 faftamayjm %’Sf 8 tl‘ﬂj“ﬂa SBH’@F%F’Y OPSiFEWe SQURS W&PQ from\
represents ellliéb!xembpanéﬁwe{@{JCG?‘ﬂkﬁyw&bﬂy (@5-CVRIkyERCRLIOR tHe HESE nidicdy Ry B8 NY

unsubstituted or substi t ut ed one Or nore identical or "different

groups sel ectleldarfordmnchmlali@mﬂ(yl 111 whish rthe plkpryasnshalliyl (notietes jazd ¢agh linear or

car banbyl ”gr bt e PP OREAH g e Rpire R TAGP Rb bRl T oy

or branched (G -Co6)al kyI groups 10 - linear or branched (G -C6)al koxy,
hydroxy, - trihalo-(C | al kyl in which the al kyl npiety may be |inear
or branched Compauad prfqr@l‘i (i 3§8‘H§’£ﬁgt'{§’t glgimy 1, owhergin thgocqnfigutation of the

branched (dC a%ﬁJeﬁ%lceHﬁQEtptﬁ%ﬁlgha BERRUE T é%)f’tci the am&&’eﬁg (§@r banmoyl met hoxy

optionally N-substituted two group ecte rromlinear or
branched (C | -C6)al kyl, hydroxy (C | -C6)al kyl in which the alkyl noiety

x?/ e? ie elsl gfféir%ogxa%o% of Poerr%hlaagl)ka%)égr% ngyto cialmvihor(‘Zhw eremamklg tsaerlllgntl & kéfs and

its addition salts with a pharmaceutically acceptable acid.

10 4. Compound of formula (I) according to any one of claims 1 to 3, wherein n is 1, its

enantiomers, and its addition salts with a pharmaceutically acceptable acid.

5. Compound of formula (I) according to any one of claims 1 to 4, wherein R represents a
hydrogen atom, its enantiomers, and its addition salts with a pharmaceutically

acceptable acid.

15 6. Compound of formula (I) according to 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 pharmaceutically

20 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 Rs are



|l i near or branched Cl-C6, and pyridylalkyl in which the alkyl noiety is
‘l'inear or branched Cl1-C6, 20 its enantioners, and its addition salts with
a pharnmaceutical ly acceptable acid. 183 Conpound of fornula (1) according
to claim 10, wherein Ar represents a phenyl group wunsubstituted or
‘'substituted by one or nore identical or different hal ogen atons selected
fromfluorine and chlorine, its enantioners, and its addition salts with a
pharmaceutically acceptable acid. 25 12. Conpound of formula (1) according
to claiml seldgreestdardd @gether form, with the carbon atoms carrying them, a benzo ring, its

3-{[2, 2-di fl uoro;2-(1-o0xido-2- pyrldy t hyl ] am no} 2-f 1 uor benzyl)-4-oxo
-4,6,7, 8- tetqnaﬁ%?%;ﬂpﬁatpaf@ﬂgn aqlsw%bza w@r@a@avbﬁkya#a&ablaﬁﬂ its (69)
enantioner 34 -
3-{[2,2-dif|uoro-2-(1-oxido-2-pyridy|)ethy|]anino}-N—(2,6-difIuorobenzyl)-4
-ox0 4, 6, 7,18 tCampdundrof fgrmrudd d) aqczr@]ng)yxawiqmeOGCbanbbx@ﬁinE,reiam I¢preseiBs)
?nl\l_a?y &rﬁa{)r OE) eahgb‘%r}zyl,ithg%{% Z)?g;g)yf f group, Ccla(ejlchz o?ytflcl)s%ygl)o%})sb XQelnagmuxrl]su)bstltuted or

t et r ahydr opyr rsabaftdted ba by bmbradénial i@t iigro@ndeletted (@) : enantiomer ; 5

[ 2, 2-di f1 uor o--2-halPgei do- 2- pyri dyl ) et hyl ] ami no}- N- (2, 5-di f | uor obenzyl ) - 4- ox

0- 4,6, 7, 8-1 eLr ahuglr 6P¥ihAedl db, 2 JURN' tloRanP s ARERRPBY SCnydtOLY,  dafbok§Dr

enanti oner, -
3-{[2, 2-di fI uor @aﬂ)a(nbybgnodp),-tﬁe pgrbmdyj'l)gzbﬂylbdmgntfedﬂ} optiopallBsulisfitutrarybarezy| ) - 4

-0xo0- 4,6,7, 8- t tr dr razi ne- 6-carboxanm de, and its (6S
enant i omer, ‘thar gedogc%'&)ﬂﬁ%roup S, (6S)

[2,2-¢6f|uoro 21&&HQ%b&mu@dgx oxgt hyl ] am no}-N-(2,3,6-trifluorobenzyl)-4
- oxo-4,6,7,8-tetrahydropyrrol o] 1, 2-a] pyrazi ne- 6- car boxani de, and its (69)
enantioner. 13. hpdeelss for the preparatlon of conpounds of fornmula (I)

?|C|C;)r dipng to cl gy c ey infwhidR tE URR HAetP nal Ve Tk dr'bhdnched R3 /N
- amino optionally substituted by one or two linear or branched (C;-Cg)alkyl groups,
- carboxymethoxy,

15 - and carbamoylmethoxy optionally N-substituted by one or two groups selected
from linear or branched (C;-Cs)alkyl, hydroxy-(C,-Cs)alkyl in which the alkyl moiety
may be linear or branched, alkoxyalkyl in which the alkoxy and alkyl moieties are each
linear or branched C;-Cs, and pyridylalkyl in which the alkyl moiety is linear or branched

Cl"C69
20 its enantiomers, and its addition salts with a pharmaceutically acceptable acid.
11. Compound of formula (I) according to claim 10, wherein Ar represents a phenyl group
unsubstituted or substituted by one or more identical or different halogen atoms
selected from fluorine and chlorine, its enantiomers, and its addition salts with a
pharmaceutically acceptable acid.

25 12. Compound of formula (I) according to claim 1 selected from :

- 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethyl]Jamino}-N-(2-fluorobenzyl)-4-ox0-4,6,7,8-

tetrahydropyrrolo[1,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer,



CO2Bn wherein R2 and R3 are as defined for fornula (1), P, represents a
protecting group for the amno function and Bn represents a benzyl group

i s reduced, using a reducing agent, 15340 yield a conpound of forrmula (II1)
: HOR R3 :NP1l C02Bn wherein R2, R3, P, and Bn are as defined

herei nbefore, the hydroxy function of which is converted to met hoxy and
then to the cyano function 35 by conventional reactions of organic

chem stry to yield, after deprotection of the amino function, a conpound

of formula (13V[2;2- Emuof\écz@ozldbtz\lbymﬁﬂlyumgfoqLNL(BB,dlﬁi&)ramlzﬁr)-W@ as

defi ned herelnbefore 5 which is reacted with oxalyl chloride to yield a

conpound of f4%bs Mrtgtrql\yyiropyn@io[ﬂaﬂkﬂpname-é carbozpmide, ilitse(6R) Fpantipmend Bn
A del '-Qgsdﬁ{)lgg%gfﬂﬂpfof 2 Lol @?,@&;@&91@5&%@ 242 ERbAIbEhL)-1GbAgeRat | on
tetrahydropyrrolo[1,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer ;
5 - 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethyl]amino }-N~(2,5-difluorobenzyl)-4-oxo-
4,6,7,8-tetrahydropyrrolo[ 1,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer,
- 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, and its (6S) enantiomer,
and 3-{[2,2-difluoro-2-(1-oxido-2-pyridyl)ethyl]Jamino}-N-(2,3,6-trifluorobenzyl)-4-

0x0-4,6,7,8-tetrahydropyrrolo[1,2-a]pyrazine-6-carboxamide, and its (6S) enantiomer.

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

10 compound of formula (II) :

N | I

CO,Bn

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

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

using a reducing agent,

15 to yield a compound of formula (III) :
R,
HO,
R,
N {m
e
CO,Bn

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

the hydroxy function of which is converted to methoxy and then to the cyano function



RR RBHNON(VI) OOCX®2H 10 wherein R2 and R3 are as defined

‘herei nbefore, which is esterified to forma conpound of fornula (VII)
R3HN 1 N(VII) of/DTl I(/ O Co2P2 wBerein R2 and R3 are as defined
her ei nbefore and P2 represents a |inear or branched (Cl-C6)alkyl group,

‘which is reacted wwth a brom nating agent to yield a conmpound of formula
(M) R R N(VIII) ;7NBr ---Y O CO2Fi wherein R2, R3 and P2 are as

defined herei nbefore, which is reacted with 2-nmercaptopyridine to yield a

conpound of berceiVentichalredctioMZofRrganic chemistry to yield, after deprotection of the amino

10

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

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

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

Cl
R,
HNT T
10 o
6]
o CO,Bn

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

which is subjected to catalytic hydrogenation to yield a compound of formula (VI) :

R,
HNT N
6]
o COH

wherein R; and Rj are as defined hereinbefore,

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

R,
R,
HNT TN
I
(o)
O Cozpz

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

(C1-Ce)alkyl group,

P1
36



N Il N(IX) NOQC2P2 5 wherein R2, R3 and P2 are as defined

‘herei nbefore, which is reacted with an Noxide of fornmula (X) : R4 RS
HOMNHR (X) NI FF Owhereinin, R3¢ R4 and R5 are as defined for
formula (1), 10 to yield a conpound of fornmula (XI) : R2 R4 R3 N RS
(CH2)m~-1 N (XI) NNFF OCO2P2 O wherein in, RlL, R2, R3 R4, R5 and P2
are as defined hereinbefore, 37 the acid function of which is deprotected
to yield a conpound of fornmula (XIl) : RR R4 R3

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

R3
NT
VIII
- (Vi)
Br
(¢ C02P2

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

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

R,

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

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

R X
5 _ HZ)‘“\NHRI )

wherein m, R;, R4 and Rs are as defined for formula (1),

10 to yield a compound of formula (XI) :
R,
R, R,
X NI N
R XI
° _— (CHZ)m\ N . oD

Y )
l F F R, o Co,p,
0

wherein m, Ry, Ry, R3 R4, Rs and P, are as defined hereinbefore,



NR5S (CH) I| N(XIl) NNFFK OCXR2H Owhereinin, R, R, R3 R4 and R5
~are as defined hereinbefore, which is reacted with a conpound of formula
(XII1) : H2N-+ CHZj-n Ar (XI1l1) 5 wirein n and Ar are as defined for
formula (1), in the presence of a coupling agent, to yield a conpound of
“formula (1). 14. Pharmaceutical conposition containing as active ingredi ent
a conpound according to 10 any one of clains | to 12 in conbination with
one or nore pharnmaceutically acceptable, inert, non-toxic carriers. 15.
Use of the conpounds of forrmula (I) according to any one of clains 1 to 12
for the manufacture of nedjcaments for use _ as thronb'r}'nhi bitqors. 16. Use
of the conpodkfrsibiunctipmef which ys depraiecigdrg YéFﬁ@aﬁ?l@PB‘Fndlc‘l éJP’ﬁ%“li(X 12 for the
15 manufacture of nedicanents for use in the tregtnment of stable and
unstabl e angina, disgrders of thronbotic origin gnd/jor giving rise to

t hronbotic conplicatid \i n the treatmep erllzt‘i on of nyocardi al
infarction and venouslio hn the treabﬁﬁnt of
conplications of va$Scyl ar eages such as

at heroscl erosi s, arteriy [ nd in\ the treatnment of any

di sorders invol ving 38 lt b Vi

0]

wherein m, Ry, Ry, R3 R4 and R; are as defined hereinbefore,

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

H,N—-CH, }—Ar (XI)

5
wherein n and Ar are as defined for formula (1),
in the presence of a coupling agent,
to yield a compound of formula (I).
14. Pharmaceutical composition containing as active ingredient a compound according to
10 - any one of claims 1 to 12 in combination with one or more pharmaceutically acceptable,
inert, non-toxic carriers.
15. 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. .
16. Use of the compounds of formula (I) according any one of claims 1 to 12 for the
15 manufacture of medicaments for use in the treatment of stable and 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.
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