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oct ah : YOf oxo- 6H pyridazino (1,2-a][1, 2] diazepi ne-1-carboxylic

aci d, thei*coopeeparati on process and their use in the preparation of

t herapeutically active conpounds. 5 Thelpresent i nvention relates to new

derivatives Rbw derivatives of octahydro-6, 10-dioxo-6H~- a
oct ahydr o- 6, 10- dj ox0- GFES ékd azino[,1, % a] 1 2] di_azepi ne- %%5%%0§§PIC aci d,

their preparatlohlpgo%b diprepingsd FﬁrbﬁéY5#§p§P&@uoﬁhﬂﬂ

t her apeut i cprkpazatiive ¢rasKlisand O hSi AS129285, M%r@ﬁé@g’tl% af236az,
WO 97 22619, US 5, 656, 7 and MD 33751 descri be derivatives of

9- ami nooct ahydr o- 6, 10- RVE HaY i A0FAVS- APTHC2TUP azepi ne- 1car boxylic

acids the am ne of which is optlonally protected in the formof a
pht hal i m do 15, 9S co yrati.on, start| uct for_the
preparation 8¥h%r%ﬁﬁﬁ?99a§ ﬁ?&]&éﬁb 3'%551 nfﬁﬁ'fﬂﬁp V&t tkoi soner s
carried @mmahydseﬁéraOrdmomePWd&pynudqzmnqkﬂﬂ&ﬁaHnAAZBdm&déptné+bﬂ or
ot S8 PR LD BCTLR0RHUnS! ESULAatIG) YR Hha Aridtd Sl Ofn( e

invention 1S e conpouhds of formula 20 (I)y —~—~° =7 —700 (I) 25
~s~ ~ H20Nh@ mERaaatSRnc@rff |t@§:r@mamtmahlryta¢atw@amqnfpcamcm + SS m xture,

In 3@ which %ge@gggg%s %d‘%%aﬁt% > R0, W ?‘faii‘édb?ral%ca'

cont ai ni ng ug car bon at ons am ne functlon bei ng able to be free
or prot et 68¢ &Feﬁnés@@t S3HIH1 é@aﬁﬁm@% EivaddRAS ok Hytamirepyl

i sopr ODchtQh9§EML6 u@ambwomﬂiwﬁlmazfmcs@qlm] [or2 ]an%‘Széﬁmdlwr
napht hyl am ne fu .S prot cted,. the protection can

Y| chEht ieeoﬁﬁﬁﬁg E s e Pttt T P b R e Sr e nea.
30 Sept erbeth@0@3rhAock pamthtdidlamisiddjeiCt1 $Hf93 heori fmentdtoion s avea conpounds

cornaspopgLogshg LRLAIA W) ‘e ledh i oM SRR 10 (142" 30
medicaments. Obtaining the SS diastereoisomer is carried out
by separation methods, in particular by crystallization or
chromatography, in a stage upstream of the cylization.
A subject of the invention is the compounds of formula

20 (I):

AR

COOR

of SR configquration or in the form of an SR + SS mixture, in
30 which R represents a hydrogen atom, an alkyl or aralkyl
radical containing up to 18 carbon atoms, the amine function
being able to be free or protected.
R represents for example an H, methyl, ethyl, propyl,
isopropyl, n-butyl, isobutyl or tertbutyl radical, or a
35 benzyl or naphthyl radical. When the amine function is
protected, the protection can be carried out according to
standard methods for the protection of amines.
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2 f SR configuration or in the formof an SR + SS m xture, in \%Ris(?ﬁteﬁ\berZOOz
retains its previous neaning and either R~ represent s a OS5 CRa CGRb O
Ol GCGO--Rc ORCGN-Rd 10 X - radical Ra, Rb, Rc and Rd representing an
al kyl or aryl radical containing up to 18 carbon atons, or a nono or
pol ycyclic 15,radi cal 13 4 at X ting a
hydr ogen atom;A g%%ﬁﬁaﬁ@ﬁg%a%?%giﬁ%&ﬁ)féﬁc%rgggﬂea%%@rogﬁ%%n aryl
radi cal coFrgisponging t Pwsrbon(Bhbons, and RZ represents a hydrogen
atom or Rl a-nd R2 germtogether a nono or polycyclic-e radical 20
contai ning one or nore heteroatons. F@r exanple, in order to protect the
am nes, cyclic conpounds can be use for exanple the Ol I 25/ CNC 11 0
30 raglicals, or also the ~1 N /i -- radi cal . 30 Septenber 2002 3
5 10 15 20 A nore particular sulfject oN'theNnvention is the conpounds of
formula (1A in which RL and toget hé¢r form a polycyclic radical
contai ni ng one or nore heteroat andNin pafticular the conpounds (1pa)
corresponding to formul a R}é&): (s

N

l 0 COOR
10 Ry




,Np COOR O 0 of SR configuration or in the formof an SR + SS m xture.

1Ai ) A particular subject of the invention is the conpounds of formula (I)
in which Rrepresents a nmethyl radical, of SR configuration or in the form
of an SR + SS nmixture. R subject of thednvention .is also a process

ggar act e.@tﬁ% ié‘oﬁ??@uﬁa\?%}?o&??%g}c ther %lgﬁ 33 %a'n. Q%ZSJ l'%"ﬁ)i)gﬂdﬁe Haj ,25 30

30 September (2002

in which al k represents an a radi c containin car’bon "at ons
and Hal rwiprdsdhtsetahasogen premious sebpesyedndo etiideactRionepteaentpound
of formula (I1T): 0 Aryf - CH20 - C~ N--- HN- H(IIl) Ayl - CH0 - C ~
O 30 Septenber 2002 g in which Aryl repgesents an aryl radical containing
up to 19 carbon atons,'in order to obtainlthe conpound of formula (1V) O fl
Aryl-@H20-C~ N ( N Aryp-CHQ-C~ (1VY 1 0 é(__ C02 alk which is subjected to
the action of a basic agent, in order 15 fo otf

ain the conpound of fornula
(V): OAryl-CH2OC~ N 20 N (V) H CO2H

0 0]

{ f
C—O0—Rc OR C—N-—Rd

radical
Ra, Rb, Rc and Rd representing an alkyl or aryl radical
containing up to 18 carbon atoms, or a mono or polycyclic
15 radical containing one or more heteroatoms, X representing a
hydrogen atom, an alkyl radical containing up to 8 carbon
atoms or an aryl radical containing up to 14 carbon atoms,
and R; represents a hydrogen atom,
or Ryq and R; ferm together a mono or polyeyelic radical
20 containing one or more heteroatoms.
For example, in order to protect the amines, cyclic
compounds can be used, for example the

O
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C
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30 radicals, or also the
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35
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radical.
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25 which is optionally subjected to the action of an al kylation agent in

order to obtain the conmpound of forrmula (VI): O 30 Aryl-CH20-C N (VI) HEN
35 CO2R which is subjected to the act bon of a compound of formula (VTIl):
30 Septenber 2001 5 O// CGCOA 5 (VIF) RL ~~S~C- Hai 1 N1~ O10 R2 in

whi ch Hal | Repoeseplay td dudlaageulajant antl Bie rapresends as angl or aral kyl
radi cal__contai,ni n

t 18 bo, t d t.al ni th
ot | ny EPBRORET & dRarpLe’ (1Bhaem TREh dbk af Rhd SGstind 1™ 1 mil a
(V1) pAld yicy@1Q c~ radicaledntain iy o2 & /mode (MetéyolohsSand 4nN N 25 ~

O RZ CO2R.,0of SR configuration, or in the formof ap SR # SS m xture, which
s subPERTaT T ™t R B Y SURHALY B BYehe A I8r 4L [ b obiai n the
cormpound of forrmula (IX): 30 Ca2H H~(I)\l Il RL ,N(IX) 35 N11 o co2H R2

/
N
I
o N
10 \ S (1A1)
o

COOR

§§0

15 of SR configuration or in the form of an SR + SS mixture.

A particular subject of the invention 1is the compounds
of formula (I) in which R represents a methyl radical, of SR
configuration or in the form of an SR + SS mixture.

2 subhject of the invention is also a process

20 characterized in that a compound of formula (II):

COzak
Hal///\\\v//f\\\r// (11)

Hal
25
in which alk represents an alkyl radical containing up to 8
carbon atoms and Hal represents a halogen atom, is subjected
to the action of a compound of formula (III):
30 o)
[l
Aryl ——-CHZO-—-C\
N—H
l|\l——H (I1I)
35 Aryl — CH,0 — ¢~

|
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30 Septenber 2002 6 of SR configuration or in the formof an SR + SS
m xture, which is subjected to the action of a condensation agent in order
to obtain the correspondi ng conpound of formula (1A), then if desired, the
am ne function is released in order to 5 obtain the conmpound of fornula (1)
ngl Y\,hi ch itrheahairamearﬁympﬁépﬂe's@nfzseg? hiya Q@aﬁeane@oel{tiaqﬁiinﬁj;_tup l—td-laiz; and

represent a .chlorine at - alk, represents an al kyl_radic
cont ai ni 7§ W(?EPW§wtﬁﬁu&68%¥0H8,°Etﬂﬁ I%iEpFQQERPngﬁﬁuﬁ%ﬁméianaphthy
radi cal, Ivaral kyl represents a benzyl radical, - the reaction between the
conpounds of formula (11) and fornmula (I11) takes place in the presence of
a base for 15 exanple in the presenge of an al kaline carbonate such as

pot as§i um carbonate, - the basic agent which is reacted on the conpound of
formula (1V) is sodig& r pot i ur hydroxi de, -- the alkyl ation agont

whi ch- -i-s reacted r%ﬁgmun of mula (V) is an al cohol for
exanpl e net hanol, - the condensation b& ween fhe conpounds (VI) and (VII)
is carried out in the presence of a bade suchlas pyridine, TEA

di i sopropyl am ne, - the hydrogenation ent i.8 for exanple hydrogen in the

25 presence of pal | adjpym.on m%@amcﬁl | adg-tm di hydroxi de in the predéhkce
of tapc, rhodiumin the presente o”laluni , rutheniumon carbon, or in the
presence of Raney nickel, - the cyqéizatio izﬂ arried out in the presence
of SOC12 or PCl5 or activated esters or in Pﬁ %r esence of dehydration 30
agents such as PTSA, - the release of the am ne can be carried out using
hydr azi ne. The products (IV), (VII), (MI11) and (IX) used during the
process are new products and are in thensel ves a subject 35 of the present
i nventi orwhichoie papiectedr toubbhecactfiarhef rvéatsion dgertthe ipr ooidess t he
prepagat i L Ciy L S.gi ereaf jn, t .experinmental part and in
part?gulé€@t§éf¥£%eﬁ?% ﬁ??%gpgb 5%3 E%é%?%hﬁ@?'zooz ;7 A subject of the
invention is also the use characteriged in that a conpound of formula (I)
inthe formof an SS, SR m xture, orpyin SR form is subjected to the action
of a deracem zation ag%,lylgt_gp,eoaiy tric carbon carried by the 5 ring
with 6 nenbers, in ordéer ‘to obtdn tHex d of formula ( lo-pt ) ON 10
N( lopt ) CS CS H2N p COOR 15 in SSP in which the am ne function
is frpge or protected and Rretains its pr nmeani ng. A nore partip\p)l ar
subject of the invention is the use of -t ounds of formula (1A)
‘defined above, for the preparation oft conpadinds of fornmula (I1Aopt): 20

form
evi ou
c

CO,H

25 which is optionally subjected to the action of an alkylation
agent in order to obtain the compound of formula (VI):

0
[
30 Aryl—CH,0—C __
| (VI)
N
H/
35 CO,R

which is subjected to the action of a compound of formula
(VII):



30 September 2002
O\~ (lAopt) RN 25 ~~ (S) NO COOK R2 in the SS form in which R Rl and
RZ retain their previous 34 neaning. A nore particul ar subject of the
invention is the use characterized in that R represents a nethyl radical,
and that in which the am ne function i$ protected in the form of
phthal i mdo. A nore particular subject of the invention is the use
characterized in that the deracem zation agent is a base, nore especially a
strong base, for exanple an al kaline or al kaline-earth al coholate such as
sodi um or potassium 30 Septenber 2002 B net hyl ate, sodi um or potassium
terbutylate, or a lithiated am ne suf¢h as LDA. A quite particul ar subject
of the invention is the use described-hereafhter in the experinental part
for5prepar|ng 5 - (Is-cis) metpyl-9-(1, 3-di hydro-1, 3-di oxo-2Hi soi ndol -
yl)-3,4,7,8,9, 10- hexahydr o- 6, 1@- di oxo- 6H- pyri dazi no[ 1, 2a] [ 1, 2]
dlazeplne 1- carboxylate The phNoduct of formula (1) of SS configuf¥fifon in
which Ris a terbutyl |caI aRd the amne is protected in the 10 form of
pht hal i mda, is descrlbe 1 % Ce— Rat,he Patent EP 94095, this is an

t'Hes

i nternedi ate product in the ]
IormJIa ©) generally can be used for the

i\$ of products having therapeutic
properties. The products of

synt hesi s of nedi canents as ilndicated in the above 15 patent. The fol |l ow ng
exéﬁbles illustrate the invefi on without limting it. EXAMPLE 1: (1S-cis)
met hyl - 9- (1 3-di hydr o- 1, 3-di oxo- 2Hi soi ndol - 2-yl ) oct ahydr o- 6, | O- di oxo- 6H pyr
i dazi no|, 2 2 dlaze i he carhb xyI te an th

(IR-tra s) Blh‘ g 51[1 dro- 1, t%l%i‘b f‘ﬁ%l 22 I)E{%c%ﬁ)f&’sc?né"sl(?"di 0xo0- 6H
- pyri daa2kmo[ ¢r2aaplky2] mammln@omam«;q atre.t@)lPrepubani ahows, R

2,5 di DEREDREHARDIF AE | th@ st Mo PLn b 20h NS Sraddedsly, a 18 Huer of 106

g of 5brono entan0|c aC|d an 0S orus tribrom dé. The reaction
nlﬂﬁhretPsopgﬁéﬁ FBe799@quﬂdjﬂ§lﬁﬂH%9£%) 5. The reaction nediumis
taken to 100C for 15 minutes, thap all owed to return to anbient
tenperature. 147 g of sought pro uct is obtained. b) Preparation of ethyl
2, 5-di br onopent anoat e 24. xaIyI chloride is added to a m xture
containing 50 g of the pro pared in the preceding stage, 15 drops of
DMF, and 300 m of nethyleﬁ§§c oride. ghedgacLligy m xture is maintained
under agitation, at anbient eraiure, unti4 the’reaction is conpl ete.
The?® eaction mixture is cgbl ed to 10C and 50 m of ethyl alcohol is

added. The reaction nedi i's agltb1 or 30 30 Septenber 2002v91T)
R l
LN C—N
'I“ 1
0]
25
of SR configuration or in the form of an SR + SS mixture,
which is subjected to the action of a hydrogenation agent in
order to obtain the compound of formula (IX):
30
002H
R1 (IX)
35

COLH
Rz



mnutes at 10C, left to return to anbient tenperature and agit at39SgRigmier 2002
hours at anbient tenperature. After bringing to dryness, the sought product
is obtained. c) Preparation of bis (phenylnethyl)l, 25

hydr azi nedi carboxyl ate 1.5 litres of rfethanol and 25 g of hydrazine

nonohy dteRr atorPOi Qudd i dh a@ﬁdlﬂnﬂﬁé ForiO8¢N anTRR HEAGS inPik tTREd UM i s
cool ed l\r/\{_/‘rc}]pto 0C and 75 g of benzyl ,chl oroformate IS mtrodUced at 0G

t hen a 5 %}J}?)?e%%?ﬁyYocﬁh%rBFBFﬁﬁtQ 16 condTseRiQ afethelRame time
as a sarddPredfodEath Offhéoabﬂﬁégpbheﬂatgecbﬂl bLQ Hf qfoxdxﬂfmawe(m)l Zed

water. The rge Cé%% xture is, mal Eaal ned at, OC for l(ﬂour Ilowed by
separ atfrl?f’d] r bYNGi PBFBEFBRCTHOMN 18 ASlERSE DA RF T JFC net hanol
ands10kbdainl M ecompdiend washfsgmbYalF1di spl atamentend tanidd nl of water
at 0C fter dry| ng 107.6 g of sought product is obtained. d) Preparation
of (9 S EH$S- (phenyl met hyi ) .
tet rahydro ]J;r2 é% -pyefelaredetmbodiexyl:ate and (R) 3-ethyl~., 2wbis

Ephe~rl y. t r-fl pyri dazi netri carboxylate A

suspensmién i(;féll% liéfl EFP? I%)ég'rto uccthglqu%?%%&gn’Sdl br omopent anoat e and 50

an of du@llyneepsewmt@d@meellbwlzregsgaulntcené;amp@mportq:o%t@amm 10.42 ¢
?I s( Imet hyl) 1,2-hydrazi nedi carboxylate, 65 m of 25 diglynme and
% pot assi um car bonate. The suspensi on obtained is heated at 9aC.

Agl tatl'OnAlFfél e PEQFpRES f 8r Phgnkdues, npehithidd madicsdiyi ng down to 20C,

pour i ng- i gk 91 g §Ofél15j:@§eﬁ@gt 8l BeRgy30 riald i@k 12N hydrochl oric acid and 150 ni
of a m xtuh wat er

t t 30 t t at hi
mith vt ot forfeioh PEErrERG ﬁaxenre%ﬁwéqrfai b BEpLaLey weshing
pr oductfohmalmedIIS) chameat pgaaphed @hes idriec@ncal Wi en drepd affer 40, AcOEt
20 d t ' S
L BShensTamehs P, B8 HobeBhedsEy 3 SLANEE BRI A £ R

1- (phenp@ﬁ%’éﬁwl)l @él—”b@h?ﬂﬁvl 3(2H) pyri dazi nedi car boxyl ate A sol ution

cont ai Ninghe3p28i8 8 ehhewa&e@luqts et PRVt & 8 b B0 sm@f a
et hanol |§ i nptrodyced into 338 30, Sept enber z~ 10 of a solution of
sodi um hydt ok P deof Bt ﬁﬁnBPta&SlQ’@ GY5eRid87e. Agitation i s mintained for

5 hour s-36hai aMghamdnSdehtohhm&hsm:bam&cmm:eGbn Tite: reagbdomnd nekture i s

ol PEtRRGClyR05LaLY0R1 0 30 AR St Heladbpol ulion of 2N 5

. OI’IC aC| iS a e'reaction mxture is distilled
under 8690hm Ebngansatienr betivesni §rx§arqqnm§>1mﬁs wvh drehl 6fbhet hane, 20 ni

of et haBQErhédagd%danf ehloyed s, AT NP Y dd Audh X dINsyof d et errmgy mal
sol uti oae‘of soda he aqueous phases are extracted with dichlor onet hane. The

10 aque %sﬁﬁégBé’ 8Pd"Eonbi ned, agitated and acidified with 135 ml of a 2N
soI ut| oR ohehygdmolglenaltdomc|a@erﬂb<t1rsacﬂqmrexasnpdaaf rhedicoggn win hthe

ePReT SRBC R oPra ol A Hlthol . b S and s o] A LRDEgS! N0

ot her |§reaee@e of ft@|l|c0m0gumgmratﬁ HRRSANIRRE algomasiitering,

}N)asgl ngxueﬁeﬁguh][ i eeﬁmt ﬂrl ; t]HJe | @stéﬁ{cesqtstgtmar%%dw,@ékéﬁ obt ai ned.
reparalono me Yy - e etra I 0=
32H) .§|Y5} SZ@@&%%@% thdln *{*13 2h $9¢12 PX 20

(phenyl lm’e:ulaybi ﬁetiahdeOeéta(claH)arp)m :ﬂhhﬁ lpe:das@ardgpzqﬂ aieh}&gﬁ%tmﬂomf
no rate r at ol uene sul phoni c aci prepare rom
ydrgt%glg & arfif %ZT%%’ of dichioromethane) are added to 11.05 g of the
pr oduct —prtéxﬁarr@deiarset e prieyi ainsteaye. b hea suspdneiionusbnai ned i s
mai nt ai rpl%l%é iYyader agitation for 15 hours, heated to 65C and nwi ntai ned
under agitation for 6 hours 30 m nutes. After cooling down to 5C, 5.5 m of
a | 0o sol uti Gheorsiaif bi BarboMet ) i s (AHEEY, and) Kég)eduﬁ?dcﬁﬁééﬁﬂratl ng

under r%@&%o@é%stgx% AAKi P et & @nd ééé"anEhéxQQemeefadsgbher;erret hane
00 30 of water. Agitation is carried out, followd by decanting,

? ng Otfhéhrﬁ' RIS Phaddwentd®cting with di chl or onet hane, drying,
fl I tering and ehee arleﬁié\glarlls@gjecefoﬁou@ét ipredutbni $sobhai ned. Q)

;’r[egaz itl & %31% é‘?ﬁ*&é@%?s% %#5 ﬁgl)ogigéngﬁ %‘?‘}EFSEeMﬂ H8fnoxy) pen

tyl] teterspeminerlt 80 g ripyandarn neadt canbax~theerandmi 8Rnf2EGrE,. 3R*] |
3-nmet hyl 1-(phenylnmethyl) 2-[2-(1, 3-di hydro 30 Septenber 2002 11
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1, 3-di oxo- 2H-i soi ndol - 2-yl ) - 1, 5- di oxo- 5- ( phenyl net hoxy) pentyl]
tetrahydro-1, 3(2H) pyridazi ne dicarboxylate A solution containing 11.01 g
of the product prepared in the previ ou_é stage and 50 m of dichl oronet hane
is introduced 5 over 1 hour at about 4Cinto a solution containing 19.88 g
?f)phenyl rret}gy‘subjecg ofI ;che inarerx]itdion is glso the use cctlualracterized
S) - ganma- orocar hon -1, 3-di ro-1, 3di gxo- I soi_ndal e; 2- hut anoat e
and 100™'M ég?LchﬁPm}SPﬁ& ﬁ%n%.orﬂbli at(iIén lins%ijgr %:E%a‘ &ﬁ] afj})fs% i nut es at
4C and ®midgBunt, obrpyni 8Rné&orm, 25 snisubfj editehl doomobteh @ lics ioft ramduced over 1
10 hour L0k . Agi Lon d [ ' for our i I y
al | ow n%é?ﬁg&ggtégf' |l8ﬁ‘ ﬁé%lgl&m%tflo%rh eg? l‘# W%%%r%ﬁ gﬁ%%togln%gr%g%%?bf oW%wed by
con®ent rangnyibhdér mewbeced pmessuies, toalkibig imp the 20Mpdural «f hyl acet at e,
washi ngew t.ed solution of sodiumacid carbonate, agitating for
15 30 mf%{ng%,g gil%grr%?i'ng, washi ng \ejth a saturated solution of sodiumacid
carbonate, agitating and decanting.” The reaction nmediumis washed with a
solution containing 5 m of a nor sol ution of hydrochloric acid and 25
m of water, then with a sat- <d aguepus sol ution of sodium chloride
and dried 20 Extraction is c i i et hyl acetate, followed by
roduct is obtained. h)

- [[ 6- ( met hoxycar bony{52R%} r ahyd
ro-1(2H) - pyri dazinyl] 25 car Z2H i spl§idol e- 2- but anoi ¢ aci d and

, i anma- [ [ 6( met hoxycar bonyl ) -tetrahyd
ro- 1(2H) - pyri dazi nyl ] car bonyl ] - 2H goi nddlLOOR but anoi c acid 20.23 g of the
product of the previous stage, 25D m of 30 THF and 3.D3 g of palladi um at
10 1% on; parkoR ke iihf KAAUGET H tth ih VRIS ARRATALLS .o MK 90O &g Passed
t hrough for 3 hours, another 3.03 g of catalyst is added. drogenation is
conti nu88% & IEraiaF S AU DIV ng, washing with THF and

evapor ati ng. 22mofle @fadtsiepricpanaibyjsctaddedhd aldwawad 36 iy wonceserati ng,

driving,off the THF 1 of 1so panol. i s. added. suspension is

obt ai ne&?‘[eo C\ﬂxﬂp&]imﬂ)co O% r}jocfr“l“‘%]o%r g{f@l ‘2‘?%‘% sa%fc}'c?édjbfcfrol bwed by agitation
under nipeggertfion 2hoaompowepared | fugmwess hi Ifgpntidth i sopr opyl 30
Sepjgnber 2002 12 ether with 5% i sopropanol. After separating and drying,
9.5 g of sought product is obtained, |I) Preparation of (1S-cis) nethyl
-9-(1, 3-di hydro-1, 3-di oxo2H i soi ndgf' - 2-yl ) oct ahydr o- 6, 10- di oxo- 6H pyri dazin
o(1,2-a] 5 [1,2]diazepi ne-1-carboxyl ate and (1R-trans) nmethy 1

-9-(1, 3-di hydro- 1, 3-di oxo-2Hi goi n IN oct ahydr o- 6, 10- di oxo- 6H pyri dazin
otl,2-a] [1,2]diazepi nel-carbgxyl ate A sol lition containing 1 m of thionyl
chloride and 40 ml 10 of nethyene clloridg¢ is added at 5 C to &IA@RElLre
conggining 4.038 g of theyprod t revious stage, 40 m of

di chl or onet hane and 0.4 m “\qf#d® hyl f (Pani de. Agitation is carried out
fox 3 hours and 30 minutes. he tekpera b is left to rise towards 20C,
foll owed by 15 agitation for’ one hour 30 m nutes and concentrating. A

sol ution containing 0.15 m Raf thionyl chloride and 5 m of methylene
chloride is added. The reaction m xture i s maintained under agitation at
about 200 fire 155 hbors, Pol vhibcheR, by, eodl Rpgedamim ttheibowprsriOend 27 ni

of 8020 st ed aqueous sol ution of sodiumacid carbonate is introduced.
Agitation is carried out for 30 minutes, followed by, decanting and washi ng
with a sol uti®brinebntRRthguiar npubjesbdplintipe chppenbienand &beniissf

dem ner alhZestef £Sed ADht BRAONRI BepREEERES Nt MBSt AV NUEGEichD| | anadthyt
decanti n% 5, extracting the aqueous, phases w tg et E%I ege chl SI’I de,

drying, 7 1YR}FhgEDGaeRIAg FHRALABRNYFeRECERFBET dEN ahlde cOREBNP at i ng under
reduced gheissuinvidd. 85 g of sought product is obtained. Use of (15-cis)

met gl -9- (1, 3-di h%dr o-& 3-%0x0-§|.—|—i }Si,Oi ¥dgk30. . .
2-yIYoct ahydrio-BO1D- BREkbSBLR Py FPBASFHoPE, 508 1RTeBF4PR &5 iBS1Y8& boxyl at e
A sol uticnacactarbzed OnOPBag ohepdeaasembzhedbnt ghahe asdaObasel, of DVF is

i ntrodu t tur f_-95/-48C.qye r .30/ - into a
nixturqugﬁ a?%?%§533&8.§9§t§°89 Eﬁgéprggéc%xé?gégaﬁglgﬁk??%SE ﬁ? of

di met hyl 2 bkadhneeeanthOaigohbletet gnbht asobodInm arxPatassd Ui nt ai ned
under agitation for 1 hour and after cooling down to -50C, 0.4 g of
powder ed amoni um chl oride is introduced. 30 Septenber 2002 13 Agitation
is carried out for 10 mnutes at -45C, i m of ammoniumchloride at 20%is
added successively twice whilst agitating again for 10 m nutes after each
addition. 2 m of demneralized water is added, followed by extracting with
5 ethyl acetate, washing with dem neralized water, decanting, concentrating
and drying. 0.166 g of product is obtained. aD = -75.3 (1% in methanol)
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30 Septenber 2002 3. 4 CLAIM5S 1) The conpounds of fornula (I): N (1) N
10 HN{S) p COOR of SR configuration or in the formof an SR + SS m xture,
in which Rrepresents a hydrogen atom _an al kyl or aral kyl 15 radi cal
containing up to 18 carbon atons, the 8m ne function being able to be free

or prot aetd§laRke, Thedupamgsiesdiammtarifd)yeteénedri 8 thahiated
correspaonding to.formylg (1A): 20 25 30 35 a NNNOCOX R2 ( IA) of SR
configuPQﬁP@nngﬁ ﬁ%ﬁkﬁ%brn1of an SR + SS m xture, in which Ris as

defined in clraiguiteamch raiitchdra Risutejresenf stlee Aren®bo® CsOtRe GBeS C-Rb O
G N-- Rd X S 3qh2dy hereafter in the experimental part for preparing:

5 - (ls-cis) methyl-9-(1,3-dihydro-l, 3~dioxo-2H-isoindol-2-
yl)-3,4,7,8,9,10-hexahydro-6, 10-dioxo-6H-pyridazino(1l, 2-
al][1,2] diazepine-l-carboxylate.

The product of formula (I) of SS configuration in which
R is a terbutyl radical and the amine is protected in the
10 form of phthalimido, is described for example in the Patent
EP 94095, this is an intermediate product in the synthesis of
products having therapeutic properties.
The products of formula (I) generally can be used for
the synthesis of medicaments as indicated in the above
15 patent. -
The following examples illustrate the invention without
limiting it.
EXAMPLE 1: (1S-~cis) methyl-9-(1,3-dihydro-1, 3~-dioxo-2H~-
isoindol-2-yl)octahydro-6,10-dioxo-6H-pyridazino[1l, 2-a]
20 [1,2)]diazepine~-1l-carboxylate and
- methyl (lR-trans)-9-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-~
yl) octahydro-6, 10-dioxo-6H-pyridazino[l,2~a) [1,2]diazepine-1-
carboxylate.

a) Preparation of 2,5-dibromopentanoic acid
25 39 ml of bromine is added to a mixture of 106 g of 5-
bromo pentanoic acid and 1 ml of phosphorus tribromide. The
reaction mixture is taken to 70~80°C for 16 hours 30 minutes.
The reaction medium is taken to 100°C for 15 minutes, then
allowed to return to ambient temperature. 147 g of sought
30 product is obtained.
b) Preparation of ethyl 2,5~dibromopentanocate
24.37 g of oxalyl chloride is added to a mixture
containing 50 g of the product prepared in the preceding
stage, 15 drops of DMF, and 300 ml of methylene chloride.
The reaction mixture is maintained under agitation, at
ambient temperature, until the reaction is complete. The
reaction mixture is cooled down to 10°C and 50 ml of ethyl
alcohol is added. The reaction medium is agitated for 30

e
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30 Septenber 2002 15 5 10 15 20 25 30 35 Ra, Rb, Rc and.Rd representing an

al kyl or aryl radical containing up to 18 carbon atons, or a nono or
pol ycyclic radi cal containing one or nore heteroatons, X representing a
hydrogen atom an al kyl radical containﬁ%g up to 8 carbon atons or an aryl

radi cal ﬁQﬂh%b%'%&'Mqu’]fbﬁ@f@gnréﬁﬁﬂﬁ tG”QmﬁgeﬁﬁpEéﬁﬁBE&tﬁr@Y@&Qgen
atom or Rl _and R2 form'together a npno or %ﬁ ic radical caontaining

one or nBPdtRECE dQoms Pjramt céﬁ%bﬁﬁ&stﬁpp?é? Fg- (1 AFtaer PRERSINEI ai m

1 or 2 ||ﬂo\/\’@|1<§1|ﬂxe|§% artﬂué?eé&ﬁ@htogfsbbaetalﬁowﬁxshe@ radi cal containing one
or nore hi r oat ons of on iguration o the formof an SR + SS
) ) eieats [ ‘ L&

m xt ure. & 2 detineéd in claim3, correspondi ng
to fopnmuly d&h&ihedadﬁfﬁékylatél(s) OCOX 0 ( AL ) of SR configuration or

in any Eﬁremo? e et ok MERhanPLhaRar 25 daght B4t et R MoRgrukate "The
racenc mmxmwr& @kérpﬂamm@oundsroﬁltmbgnha (Thedetbnedonnmelddhm 1=t he
oty - o PSR ofq 45438, 35, psgEnREPZsY piorotormate is

oct ahydramrb@tmaﬁ(caiﬁw Pyr i daghnahothen] [13, 9] dfabepzmé mbépbr@f.ydrataé:and
(1R §6aps)s %d\ﬁ:é% e dthydoand. %1%0?F arkbiardal of-

oct ahydr o-6 0X0- 6H pyri dazi no[ |azep|ne % Pboxylate 7)
Process fo1dite GReRenats onh ol 1 QHeméoﬁﬁoeiﬁa‘énera%?ﬁm yatezp sdheenber 2002

16 (1) defddad di riwe@Pe 96 ﬁﬁ@nﬁé@%b@U&tCbaC”EorCmah@ﬁE?rEB@QdﬁédfB¥ a
conpound(gbgégggﬂéiand wagglng Ey dlsplacgme%t w1th a mixture of 100
ml of methanol and 100 ml of water, then washing by
15 displacement with 500 ml of water at 0°C. After drying, -
107.6 g of sought product is obtained.
d) Preparation of (8) 3-ethyl-1,2-bis(phenylmethyl)-
tetrahydro-1,2,3-pyridazinetricarboxylate and (R) 3-ethyl-
1,2~bis (phenylmethyl) ~tetrahydroe-~1,2, 3~
20 pyridazinetricarboxylate
7 A suspension of 12.1 g of the product of ethyl 2,5-
dibromopentanoate and 50 cm® of diglyme is introduced at

20~25°C into a suspension containing 10.42 g of
bis(phenylmethyl) 1,2-hydrazinedicarboxylate, 65 ml of
25 diglyme and 8.26 é of potassium carbonate.

The suspension obtained is heated at 90°C. Agitation is
maintained for 48 hours, followed by cooling down to 20°C,
pouring into a solution containing 50 ml of 2N hydrochloric
acid and 150 ml of a mixture of water and ice, extracting

30 with ethyl acetate, washing with water, drying, filtering,
rinsing with ethyl acetate and drying. The product obtained
is chromatographed on silica (elution heptane 40, AcOEt 20)
and 10.71 g of sought product is obtained.
e) Preparation of (S) 1-(phenylmethyl)-tetrahydro-1,3(2H)-
35 pyridazinedicarboxylate and (R) 1-{phenylmethyl)-tetrahydro-
1,3(2H) -pyridazinedicarboxylate

A solution containing 23.25 g of the product of the

previous stage and 80 ml of ethanol is introduced into 338 ml
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in which alk represents an al kyl radical containing up to 8 carbon atons
and Hal represents a halogen atom is subjected 10 to the action of a
conmpound of forrmula (I11): O Aryl gHZO - C~15 N- Htllz) NHAryl -
CH20 -- C~ O 20 in which Aryl repre nts an aryl radical containing up to

14 Carbﬁnaaé@[[fﬁtlbﬂ @lfdébdtlﬁmohfy@llﬁbxtll& aeRamxhof derqplq pe¥): 25 O

Arvyl Aryl -CH20-C O C02, al k 35 ich 1's subjected to
the acLibhSof AOBAEELOHGIR MaLREOIAGE (OTom DGRTHeI L ORBaHAS P rHoPul o

(V): mBOoSGQNeHbeé 2802d#éd0 Amyle r@df-iGn Miktufe/)iN hirif02héa Mthh i S
obt a1 nCPHE o BRBEGha BT TPEr dl Boruy: Ols T o Befigren SR 1" czr
20 Snhi birdeschilibiréct editlo itheddedi.on 260 anlc @nfp dured n@ébimmlxm(«:’dhtk 0251/
is distilled under 80~90 millibars. Extraction is carried
out with dichloromethane, 20 ml of ethanol is added, followed
by washing with a mixture of water-normal solution of soda
The aqueous phases are extracted with dichloromethane. The
10 aqueous phases are combined, agitated and acidified with 135
ml of a 2N solution of hydrochloric acid. Extraction is
carried out with dichloromethane, followed by washing with
water, drying, filtering, washing with methylene chloride,
concentrating and drying. 146 ml of isopropyl ether is added,
15 followed by agitation for 1 hour at 20°C, filtering, washing,
concentrating and drying. 11.41 g of sought product is
obtained.
f) Preparation of (S} 3-methyl 1l-(phenylmethyl) tetrahydro-1,
3(2H) ~pyridazinedicarboxylate and.(R)..3=methyl 1-
20 (phenylmethyl) tetrahydro-1,3(2H)-pyridazinedicarboxylate
220 ml of methanol and dehydrated paratoluene sulphonic
acid (prepared from monchydrated PTSA and 12 ml of
dichioromethane) are added to 11.05 g of the product prepared
in the previous stage. The suspension obtained is maintained
25 under agitation for 15 hours, heated to 65°C and maintained
under agitation for 6 hours 30 minutes. After cooling down
to 5°C, 5.5 ml of a 10% solution of sodium bicarbonate is
added, followed by concentrating under reduced pressure,
taking up in a mixture of 100 ml of dichloromethane and 100
30 ml of water. Agitation is carried out, followed by
decanting, washing the organic phase, extracting with
dichloromethane, drying, filtering and concentrating. 11.39
g of sought product is obtained.
g) Preparation of [35-[2(R*),3R*]] 3-methyl 1-(pheny1methyl)
35 2-f{2-(1, 3-dihydro-1, 3-dioxo-2H-isoindol-2-yl)-1,5-dioxo-5~
(phenylmethoxy)pentyl] tetrahydro-l,3(2H) pyridazine
dicarboxylate and
[3R-[2(8S*),3R*]] 3-methyl 1-(phenylmethyl) 2-[2-(1,3-dihydro-
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C-OA RL 30 ~N(S) ,; Hal~ OR2 (M) (M1) 35 in which Hall represents a
hal ogen atom and Ar represents an aryl or aral kyl radical containing up to
18 carbon atons, Rl and R2 retain the sane definition as in claim2, in
order to obtain the conmpound of fornu”d—(VIII) 30 Septenber 2002 18 Ar O

((:)o(r?f | gl?£|23 -ah6¥b-FHCi3ds SbJSeRct ed to
t he act PBRLYS ateéhe conpound of

formula (1X)p %@lBt(ﬂoaQ A rNﬁr%" T°. &P Qfon_spd?é’"ﬁi@%'ﬁf‘eﬁérbﬂ tihe form

of an SR + SS m xture, mhlch IS subjected’to the action of  a condensati on
agent i hhBr RERVEOUSHERATR RNE 0TS &8 dh%l%ﬁFQ&W&Rﬁ@Eﬁ%ﬁefb?nﬂpﬁreﬁﬂFedthen

i f desibedr uhao@m l&% falmﬁ,{ﬁ P ¢ Sifed eRASSE1 i & d&sn&@l@m mot Bg gonpound
of fornula the am ne 30 function LS ; new chem ca

product 8F Pﬁg%ﬂ m&&m¥ Qﬁ)TQﬁWWﬂE&FQ}QSOC?RW?W¥lan %T?ﬁhﬂ FPréd3n cl ai m

'7. 9) Wsexef2Hhe sedmls-Butfaidate 4hd ded imedof ndﬁ@lyl@ﬂem@i:héhél ms 1
to 6, iggthe f.orm,of SS, SR, m

that o BORBAGNATOR T SARISE] 195 of Sobfbc b ter Ci Acti Shdof 4o i of "

deracenpyaudaneag@nQSlefmfed¢nh&nr®metha®®nlsaxmtedd@gedheverng with 6
geﬁtggsggg?e‘é@g?ﬁ?&%e%t Al {6 CQTPPYNGL O L PRI Ao {1 P81 oukE0GH e N ) N
slowly allowing the reaction medium to return to ambient
temperature, followed by concentrating under reduced
pressure, taking up in 200 ml of ethyl acetate, washing with
a saturated solution of sodium acid carbonate, agitating for

15 30 minutes, decanting, washing with a saturated solution of
sodium acid carbonate, agitating and decanting. The reaction
medium is washed with a solution containing 5 ml of a normal
solution of hydrochloric acid and 25 ml of water, then with a
saturated aqueous solution of sodium chloride and dried.

20 Extraction is carried out with ethyl acetate, followed by

7 - concentrating and drying. 25.2 g of sought product is
obtained.
h) Preparation of [6S-[(1(R*),6R*]]-1,3-dihydro-1,3-dioxo~
gamma- [ [6- (methoxycarbonyl)~tetrahydro-1(2H) -pyridazinyl]

25 carbonyl]-2H~isoindole-2~-butanoic acid and
[6R-[(1(S*),6R*]]~1,3~-dihydro-1, 3-dioxo-gamma-[[6-
(methoxycarbonyl) -tetrahydro-1(2H) -pyridazinyl]carbonyl] -2H-
isoindole~-2~butanoic acid

20.23 g of the product of the previous stage, 250 ml of
30 THF and 3.03 g of palladium at 10 % on carbon are introduced
into a hydrogen apparatus. Hydrogen is passed through for 3
hours, another 3.03 g of catalyst is added. Hydrogenation is
continued for 22 hours, followed by filtering, washing with
THF and evaporating. 25 ml of isopropanol is added, followed
35 Dby concentrating, driving off the THF, 15 ml of isopropanol
is added. A suspension is obtained to which 100 ml of
isopropyl ether is added, followed by agitation under
nitrogen for 2 hours, separating, washing with isopropyl



a ~N (lopt) N(S) (S) _COC?R O 10 in SS form in which the am r?(g%epﬁe 9(5 3002
is free or protected and Ris as defined in claim1. 10) Use of the
conpounds of formula (1A defined in any one of clains 2 to 6, for the
preparation of the conpounds of formulay(lAopt): 15 p ~N N 20 R-~ ~S~ i S~ (

| Aopt ) - RRinSSform in mhlch R, Rland R2 retain the sane

def i ni t iGhes PEER nb%| Bsepropanyl UseAit6sr 4epgTas inidaiand dryirgy, 9.5

charact ef i 205 bR A rEHHEPT £S€8LEaRnBRLNY! radical. 12) Use according to
clai m9€d10 oSF ‘ﬂi %ﬁra‘éter?zed |ﬁ {lhat the am ne functlon i s rotected in
the for M lof e £36193¢i¢ yidi-8g (1a 3 :

char act ezt 2pe | fud 1 -4 DPodeEAGaTH2 ! 100 ABRBL 6HS £ a1 k) Lﬁea]accor di ng
to clai MI3._ charactertzed inthat the base 15 a SLTONg Dase such as an
al kaPi nelbr21diateptneal raakPeRlAEL2BE 4 |ithiated anine. 35 15) UsP

accgrdl NQGLR-Ot 2ahys PNee Ohy El aD0B) 18-H9hIdrochgBagt @kiozed- ins ditedo 1-he- 3t arting
P oduct Yiuectanidrace, Inetogo brpyratazing (1, 2-a1 11,2 afazepine

net hyl - t{daBodxpysite- 1, 3- di oxo- 2H i soi ndol -2-yl) 3, 4,7, 8, 9, 10- hexahydro-6, 1
OEd:A\oxz gl:i-UpA%I dail thlé 2-a %\i%‘ d;azcipl Eeﬁbﬂoﬁiyqyl qar b.33<97yl atcﬁB%OA A A
VWéﬂp|wmmﬁcmétha}ea¢ca$tar¢d§cabcapdapcaw]6a]cDapcahmxﬂuHre
a] ca] ca] Eé‘%ﬁ%};@ %Cé‘]laﬁatcé cg %a}) }:\ %ji &%Lﬁ%%&a sl‘dlﬁ]{
- zupkfa\ W cPaJ ca cafca ca] ca] ca]caltad] ca ca]caU
] ca] caU|®4a] eh] diahtareaps éP@aFéd]@aFc@'hq dlme ylformamide.
Agitation is carried out for 3 hours and 30 minutes. The
temperature is left to rise towards 20°C, followed by
15 agitation for one hour 30 minutes and concentrating. A
solution containing 0.15 ml of thionyl chloride and 5 ml of
methylene chloride is added. The reaction mixture is
maintained under agitation at about 20°C for 16 hours,
followed by cooling down to absut 5°C and 27 ml of a
20 saturated aqueous solution of sodium acid carbonate is

introduced. Agitation is carried out for 30 minutes,

followed by decanting and washing with a solution containing
10 ml of sodium bicarbonate and 40 ml of demineralized water.
Agitation is carried out 3 minutes, followed by decanting,

25 extracting the aqueous phases with methylene chloride,
drying, filtering, washing with methylene chloride and
concentrating under reduced pressure. 3.85 g of sought
product is obtained.

Use of (1S8S-cis) methyl -9-(1,3-dihydro-1, 3-dioxo-2H-isoindol-

30 2-yl)octahydro-6,10-dioxo-6H-pyridazino{l, 2-a]
[1,2]diazepine-l-carboxylate

A solution containing 0.029 g of potassium terbutylate
and 0.3 ml of DMF is introduced at a temperature of

-45°/-48°C over 1 hour 30 minutes into a mixture containing
35 0.194 g of the product of Example 1, 1.5 ml of
dimethylformamide and 0.75 ml of terbutanol. The mixture is
maintained under agitation for 1 hour and after cooling down
to -50°C, 0.4 g of powdered ammonium chloride is introduced.
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F_@z s"10% & ()-!'Cs"10% (& ()-$10% & ()-F 10< 10< 10<+;
&810%& ()- '@O0%& ()-FL X" uw |Z @z L$I0% ()-! 109& ()-'$
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104 & ()-'0 10% (& ()-!'0 10% (& ()-PF3940% & ()-mN/, 10% o0& ()-310% o0& ()-9
10% o0& ()-L10% o0& ()-t10% o0& ()-$10% o0& ()- 10( 10( , ZX9m\/ 36
10% 0&1() ThE0URmpouhH¥ A0 {9 ridDYPPR) ) - y109& ()-!S, F'10% o' 0&' () - T, 4<GPS
zX9mV ' 10% o0& ()-!{3 "MLOY®000& ()-GE 3

5

Lo

COOR

of SR confiquration or in the form of an SR + SS mixture, in
which R represents a hydrogen atom, an alkyl or aralkyl

15 radical containing up to 18 carbon atoms, the amine function
being able to be free or protected.
2) The compounds of formula (I) defined in claim 1,
corresponding to formula (IA):

20 /

N
|
r N (IA)
1 S
~y (S)

25 [ 0 COOR

of SR configuration or in the form of an SR + S5S mixture, in
which R is as defined in claim 1 and either R; represents a

30 o .
{ T
C—Ra C—Rb
O o
35 {l OR (
C—0—Re C—N—Rd

radical
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694.0%turud83tFalnepptainipg, one or more heteroatoms, X representing a
hydrogen atom, an alkyl radical containing up to 8 carbon
5 atoms or an aryl radical containing up to 14 carbon atoms,
and R; represents a hydrogen atom,
or R; and R; form together a mono or polycyclic radical
containing one or more heteroatoms.
3) The compounds of formula (IA) defined in claim 1 or 2 in
10 which R; and R; form together a polycyclic radical containing
one or more hetefoatoms of SR configuration or in the form of
an SR + SS mixture.
4) The compounds of formula (IA) defined in claim 3,
corresponding to formula (134;):

15
O
N
{
O -
20 \ N
NS (IA;)
(] COOR
\0
25

of SR configuration or in the form of an SR + SS mixture.
5) The compounds of formula (I) defined in any one of claims
1l to 4, in which R represents a methyl radical.

30 6) The racemic mixture of the compounds of formula (I)
defined in claim 1 the names of which follow:
(18-cis) methyl-9-(1,3-dihydro~1,3-dioxo-2H-isoindol-2-yl)
octahydro-6, 10-dioxo-6H-pyridazino[l,2-a] [1,2]diazepine-1-
carboxylate and

35 (1R-trans) methyl-9-(1, 3-dihydro-1,3-dioxo-2H-isoindol-2-yl)
octahydro-6, 10~dioxo~6H-pyridazino[l,2-a]l[1,2] diazepine-1-
carboxylate.

7) Process for the preparation of the compounds of formula
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rbon &toms and Hal represents a halogen atom, is subjected
10 to the action of a compound of formula (III):

0
il

Aryl—CHy0—C
N— H (I11)
Aryl — CH,0 —C
I

0]
20
in which Aryl represents an aryl radical containing up to 14
carbon atoms, in order to obtain the compound of formula
(IV):
25
0o
I
Aryl——-CHZO-—-C\
N
l
30 _N (IV)
Il
0] CO5alk
35

which is subjected to the action of a basic agent, in order
to obtain the compound of formula (V):
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) which is subjected to the action of a compound of formula
(VII):
O
25 //
C—O—Ar
(VII)
R1\ C— Hal
S 1
30 N © \\

Ry

35 in which Hal; represents a halogen atom and Ar represents an
aryl or aralkyl radical containing up to 18 carbon atoms, R;
and R; retain the same definition as in claim 2, in order to
obtain the compound of formula (VIII):
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of SR configuration or in the form of an SR + SS mixture,
which is subjected to the action of a hydrogenation agent in
15 order to obtain the compound of formula (IX): ’ -
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25 of SR configuration or in the form of an SR + SS mixture,
which is subjected to the action of a condensation agent in
order to obtain the corresponding compound of formula (IA),
then if desired, the amine function is released in order to
obtain the compound of formula (I) in which the amine

30 function is free.

8) As new chemical products, the compounds of formulae (IV),
(VIII) and (IX) defined in claim 7.

9) Use of the compounds of formula (I) defined in any one of
claims 1 to 6, in the form of SS,SR mixtures or in SR form,

35 characterized in that a compound of formula (I) is subjected
to the action of a deracemization agent of the asymmetric
carbon carried by the ring with 6 members, in order to obtain
the compound of formula (Iopt):
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10 in SS form, in which the amine function is free or protected
and R is as defined in claim 1.
10) Use of the compounds of formula (IA) defined in any one

of claims 2 to 6, for the preparation of the compounds of
formula (IRopt):
15 0

R

SO0R (TAopt)
o)

l
Ry

in 88 form, in which R, Ry and R, retain the same definition as
25 in claim 2.

11) Use according to claim 9 or 10, characterized in that R
represents a methyl radical.
12) Use according to claim 9, 10 or 11, characterized in that
the amine function is protected in the form of phthalimido.
30 13) Use according to any one of claims 9 to 12, characterized
in that the deracemization agent is a base.
14) Use according to claim 13, characterized in that the base
is a strong base such as an alkaline or alkaline-earth
alcoholate or a lithiated amine,
35 15) Use according to any one of claims 10 to 14,
characterized in that the starting product is the racemiw
mixture according to claim 6 and the prepared product is:



S\ 94094 { & ()-[[#[S[% & 7[: [ 2[ uVAO<! " 940% - & ()-" Y3 109& () - 093 DIEPEybgr 2002
10>> 10>> 10>>! al0%>& ()-3a10%& ()- 3'>[ H Y[ [ @ H\ g\ wBuV40! I's' (10%& ()- !s
(10%) h) & ()- ! 9%40% F; F& ()- ! %0%; é)% 1 94.0%m m
& ()- 1) %WOo% ()-‘q\t\\]]""yXGuV40' |~ 99AD0MNG' () -F " 984.0%
& () - F! WA(Q%E d1)s )F!m /49(? ) 2§ £) (3Q%
Ae = > 2 E_fj\éol&i 0/@/(100 S#l%% QAQ @%%gf”?‘)’ %%énﬁfl 213N«
101 KTk 10PRITIY (5'0812?%? Rér%%'r l@x@a@ﬁmngqi@zmbléadenglzs]c
" Headi ng :{3],(2'] dﬂmpmge%-}x@ethjdea@aﬂgo 1§te ' Headi ng 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph Font>
p$, n5=EG >0QT%>\\ " bdf hj | nprtvxz| ~| :
K% V18=BG LPT7[ n__EFGH JKLMNOPQRSTUVW&F | S: - Kk
1 Z$' *. 0680=@HJJL- LLLMJ QRS5TnTUUW WK ?[ g\ *_XYZ[\]"_"abcdef ghi j kl mopqgr st uv
wxyz{|}~6Ti mnes New RomanAri al Couri er New'h Root EntryWrdDocunent X-
" #$9&' () *+,-./0123456789: ;
<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~



