PROCESS 2RI ke rEHSHIIIN Iglél RIFRSCOVPOUNDS AND THE USE OF THS EX3
- PROCESS FCR THE PREPARATI ON %%ﬁéﬁg{ Wk?é CCNPCUND 5 A subj ect of

t he present invention is a novel SS the preparation of bicyclic
conpounds and the use of this process as an l|i TIfei ate stage in the
preparation of a conpound which inhibits the interleukin-1 beta converting
enzyne (I CE). 10 The conpound of forrmula (1) as defined below, in which R
repr esent s PROCEIISUtROR Taidl CREERARATION & il QX Iphot@MBNLGE ANe THgy ot

pht hal i mi do, iy ichest gyt RAle R QA0 o e aPaUNGs Ofod of mul a
(I') is also used for the preparation of the corrpound of formula (V) having
an inhibitory activity 15 on the i nt SPEINR1 bet a converting enzyne
described in the International Appllcatlon MD 97/ 22619. One of the

obj ectives of t i nventio to nd .a . novel. process of obt ai n| ng. t he
conpounds of fo?‘nﬁlufj(elc)t © Tﬁi\ﬁefptfreé:’eélt Lﬁ?jvee t've 9 r{l\f’enetoll nas &
process forfo?aOtIngxreemaraatimam oof tuha/cdartpmmmis)mfda‘ amulthg [Ysh OQSChls

H2N (S) O (Is) Whi; %ﬁn{eecgr etseergtzaﬁe I’ix{jrt(?ﬂae:}udraépﬁﬂatal%r?‘l aryl or

aral kyl radical con al i n car atons a am ne unctl on

can be fresamproirst edtiah Jsmlshlatr&mge firgvR Bl dfipoun dPaffa fmAg L (N9) 35 HN
H2NI S) COz%nzyme (ICE).

10 The compound of formula (I) as defined below, in which R

represents a terbutyl radical and the amine is protected in
the form of phthalimido, is described in the Patent EP 94085.
. This compound of formula (I) is also used for the preparation
of the compound of formula (V) having an inhibitory activity
15 on the interleukin-1 beta converting enzyme described in the
International Application WO 97/22619.
One of the objectives of the invention is to find a
novel process of obtaining the compounds of formula (I).
Therefore a subject of the invention is a process for

20 the preparation of the compounds of formula (I)

(I)
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in which R represents a hydrogen atom, an alkyl, aryl or
aralkyl radical containing up to 18 carbon atoms and the
amine function can be free or protected,

30 starting from a compound of formula (IA)
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CO2R (1A *M 10 2 s in which R has the same neaning as previously and the
-amne function can be free or protected, characterized in that the
cyclization is carried out in a basic nediumand in the presence: 5 - of a
derivative of phosphonic acid of formula (P1): P (=2) (X1) (X2) (X3) in
which Z is a sul phur or oxygen atom Xl represents a hal ogen atom X2 and
X3, identical or different, represent a halogen atom an alkyloxy radical
cont ai ni ngih whiGhcar har i&ea%@m%,m@@n@%ﬁ'%%Yp&%Qﬁ%%El?OEB@'@%anﬁi%% 12
car bon at ons, Qr.. an ary al éloxy radi cal containing 7 to 15 carbon atons, -
or of a triner of"f6ARuPE CBSF P5 RTprt&céeshbly represents a hydrogen atom
«g et Ihyl , hebhybptem zEdﬁmlyﬂ xhssomlﬁu@pwgcmzmwh, igsglalﬂtrlxeci B%Et lQHt ¥, .
enzyl, p . 0 t radical an uite particularly nethyl, ethy

and tertbu§§¥acwhgﬁﬁﬁﬁeaé§iﬁ@ F&ﬁc??&ﬁeg§eprotected, the protection can be
done accordi n§ eodehévstanmdard pebbpienkrowaitiood gersamna 2515killed in the
art. The ami ne function can beppggk) %eg@BQ bgg formof an - NRLR2 radica
in which - either RL represents a 35 11E 35

in which Z is a sulphur or oxygen atom, X' represents a

halogen atom, X° and x?, identical or different, represent a

halogen atom, an alkyloxy radical containing 1 to 6 carbon

10 atoms, an aryloxy radical containing 6 to 12 carbon atoms or
an arylalkyloxy radical containing 7 to 15 carbon atoms,

. - or of a trimer of formula (P2)
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15

R preferably represents a hydrogen atom, a methyl, ethyl

20 propyl, isopropyl, n-butyl, isobutyl, tertbutyl, benzyl,
phenyl or naphthyl radical and quite particularly methyl,
ethyl and tertbutyl.

r

When the amine function is protected, the protection can
be done according to the standard methods known to a person
’ 25 skilled in the art.
The amine function can be protected in the form of an -
NR'R? radical in which

- either R! represents a

S
30 | I
C—Ra C—Rb
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35 C—O—Rc or C—N-—Rd



00 Il 11 GORcor G i -Rd X3 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 radical containing one or nore heteroatons, X 5 representing a
hydrogen atom an al kyl radical contalnlqg up to 8 carbon atons or an aryl
radi cal containing up to 14 carbon atons, and R2 represents a hydrogen
atom - or Rl and R2 together forma nono or polycyclic radical containing
1 or nore heteroatons. The am ne can thus be 10 protected in the formof a
phthalimd - r SO t f fr %éy% 2 al

Pr ef er abl y,c}aﬂ]wl%aq ?#ea’l sﬂbnr cg{&gcatn(ee%lr%dr)\ t f%?lrﬁqg‘d\?rl pahlt%hyal ?DnI]r gl%yﬁArmng t he
derivati vesra(ﬁloﬁﬁomﬁrﬁlélla& droftdF drfmAarbgn @MY R A XX , it is in
particul ar ghe,d ﬁwzagn%%ldecrdn\tagllnvﬁfg dfel)oP e HRAVerbatdnd,) 2P (0)
(OPh) 2 Cl) (0) (OErt) (C1) 2P (0) (Ort) 2 ,CESE%§ POBr '3, and

P(S) c13 T ée@fcﬂ%ez'&t%r‘&n F éé’&’i%?ri St G Y arkd tc‘?rPFaltrHe“%r‘géence
of POC13 ort P@Brchdtth tdenhase ish idrypardddildaslr containing up to 14

carbon atoms, and R®? represents a hydrogen atom,
- or R! and R? together form a mono or polycyclic radical
containing 1 or more heteroatoms. The amine can thus be

10 protected in the form of a phthalimido

@)
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15 I
or also in the form of the
| AN
20
N
CO—w——
H

‘ 25 radical.
Preferably, the amine is protected in the form of a
phthalimido.
Among the derivatives of phosphonic acid of formula
P(=2) (X}) (X?) (X*), it is in particular the following
30 derivatives:
(C1)P(O) (Ph), , (Cl)2P(O) (OPh)2 , (C1l)P(0O) (OEt),
(C1),P(0) (OEt), , POCl; , POBr; and P(S)Cls;.
The cyclization reaction is preferably carried out in
the presence of POCl; or POBr; and the base is in particular
35 an organic base, for example triethylamine, pyridine or 2,6-

lutidine.



35 an organi c base, for exanple triethylamne, pyridine or 2,6- lutidine. 4
"A nore particular subject of the invention is the process as described
previously in which the trihal ogenophosphonic acid is POC13. A nore
particul ar subject of the invention is the 5 process as described
-previously in which the trihal ogenophosphonic acid is POBr3. A nore
particul ar subject of the invention is the process as described previously
i n which the bagemogechegan culpamspypieditne forthe, gvigritdione 1s1¢h& nore

parti cul ar subject of dhe difeent iy sichdife i PreGess as defined previously
characterized in that the cyclization tegﬁﬁgature is conprised between 70

and 80C. ATt WEPEONSRO B &t €S avention is the process as
defined previ ougl moghapactarduzed ismdijkait tdte thkb iseleveriton s sditekd or oet hane.

The conpound of fornul | A) is_in t.he formof a mxture of SS and SR
diasterégiﬁﬁ%§%§%ma%l#%%%?#hﬁé;ﬂﬁeﬁﬁ%¥%§¥ ﬁﬂeﬁﬂ%#%§¥§%ner. The conpound of
fornula (1)tdihalvgemedhorsphohix moddiries PZBmf SS and SR di ast er eoi soners
or in the Tormal e BRrdIRSLE! QUSOMR! oA PIiECle il die o RyRNLT ON s

al so a process for the  preparation conmpound of forrmula (1) in
raceni ¢ or PIoSEscaldsy daadnidgd PtV HrsRY dahptiisimdg hehdasr iz fMBien 25

process as desCrdhadiiaRovs. Al GharfGieri zed in that it conprises the

foll owi ng successi ve stages: a) A conpound of fornula (I1) Hal
lg A more pé%ticulgr sug?%ct of the invenéiog is the

process as defined previously characterized in that the
cyclization temperature is comprised between 70 and 80°C.
‘ A more particular subject of the invention is the
process as defined previously characterized in that the
15 solvent is dichloroethane.

The compound of formula (IA) is in the form of a mixture
of SS and SR diastereocisomers or in the form of the SR
diastereocisomer.

The compound of formula (I) is in the form of a mixture

20 of SS and SR diastereoisomers or in the form of the SR
diastereoisomer.

A subject of the invention is also a process for the
preparation of the compound of formula (I) in racemic or
optically active (Iopt) form, comprising the cyclization

‘ 25 process as described above, and characterized in that it
comprises the following successive stages:

a) A compound of formula (II)

COR
Hal/\/\(
(IT)

Hal
30
in which R is as defined previously and Hal represents a
halogen atom, is subjected to the action of a compound of
formula (ITI
( ) ﬁ
Aryl—CH,O0—C
35 i 27 YSN—H

N—H
_ A~
Aryl——CH,0—C (T11)

O



30 35 CO2R Hal in which Ris as defined previously and Hal represents a
‘hal ogen atom i-s subjected to the action of a conmpound of forrmula (I11)
11 Ayl CH2O CANH Aryl CH2OC 11 Ol NHS5 5 10 in which Aryl
represents an aryl radical containing up 10 14 carbon atons, in order to
.obtain the conmpound of formula (IV) 0 1T Aryl CH2O0- CAN Aryl CH2O-C O CO2R
(I'V) in the formof a mxture of S and R stereoi soners, b) the conpound of
fornmul a (1\Wn ivhisubjlentled dnradentactdrorpf] mdiarmy drdde ogtiforuultee (B 0

carbon atoms, in order to obtain the compound of formula (IV)

0

I
S AryI———CHZO—-C\N
| (IV)

Aryl———CHZO—ﬁ/

O CO.R
10
in the form of a mixture of S and R stereoisomers,
b) the compound of formula (IV) is subjected to the action of
‘ an anhydride of formula (F)
O
15
O
7 (F)
H,N o,

20 the amine function being in protected or non-protected form,
while carrying out a deprotection by hydrogenolysis, in order

to obtain the compound of formula (IA)

O

® 25 ’T‘ (IA)
HN

COH
H N7 (8) 2
2 CO,R

30 as defined above,
c) the compound of formula (IA) is subjected to the action of
a derivative of phosphonic acid (Pl) or (P2) as defined
above, in the presence of a base, in order to obtain the

compound of formula (I) as defined above



15 (F) 20 the ami ne function being in protected or non-protected form
‘whil e carrying - -out a deprotection by hydrogenolysis, in order to obtain

t he conpound of fornmula (I1A) 0 0 25 HN | HZNIS) CO2H CO2R (I A) 30 as
defi ned above, c) the conpound of forrmula (IA) is subjected to the action
.of a derivative of phosphonic acid (P1) or (P2) as defined above, in the
presence of a base, in order to obtain the conpound of formula (I) as
defined above 6 5 (I) d) if appropriate, the amne function is deprotected
in order to obtain the conmpound of fOrnmula (1) in which the am ne 10
function is not protected, e) if appfopriate, the conpound of formula (1)
inthe SS + SR or SR formis subject the action of a deracem zation
and/ or epinerization agent in order tojobtajn the conpound of formula
(lopt) cgrresponding to the SS divasterNqj r, 15 .0 (I opt) (1)

ne

d) if appropriate, the amine function is deprotected in order
to obtain the compound of formula (I) in which the amine
10 function is not protected,
e) if appropriate, the compound of formula (I) in the SS + SR
or SR form is subjected to the action of a deracemization
‘ and/or epimerization agent in order to obtain the compound of

formula (Iopt) corresponding to the SS diastereoisomer,

15 0
\
N
S)
(S (
HN COOR (Topt)
20

f) if appropriate, the amine function is deprotected in order
to obtain the compound of formula (Iopt) in which the amine
function is not protected.

25 In a preferred embodiment:

’ - Hal represents a chlorine atom;

- R represents an alkyl radical containing 1 to 4 carbon
atoms;
- Aryl represents a phenyl or naphthyl radical,

30 - Compound (F) is N-phthaloyl-L-glutamic anhydride

O
0O O
N O

35



20 f) if appropriate, the amne function is deprotected in order to obtain
‘'t he conpound of formula (lopt) in which the amne function is not
protected. 25 In a preferred enbodinent: - Hal represents a chlorine atom
- Rrepresents an al kyl radical containi ng 1 to 4 carbon atons; - Aryl
represents a phenyl or naphthyl radical, 30 - Conpound (F) is

N- pht hal oyl - L-gl utam ¢ anhydride 35 7 - The am ne function of the conpounds
of formul ae [MhA) anine famdtiapt ofi $hen qunatcectdsd fforfmmand den EE¥ti cUl)ar in
pht hal i m do_forn .- The .re i t RO f rjrula (11) and
the 5 corrpogun(&s?p&f) flrogrr%u %C[t(oltl%%é:ét%a\@??nplag@eqﬁ n twécqzcrl%saelfnger{rgf a b?atse
for exanpl ehithatlieigicederee of an al kal i ne carbonate such as potassi um

carbonat e; - tHe Qeprat et dun Hl euenlursds ds Kaitied out) ascordiag
to standard conditjons known to aﬁe)rson skilled in the art, 10 fo

exanpl e t h& MpRAEGEN Ay fimigeént (S hydrSge @ 13rs né é?ﬁeesed?cepacﬁra?di um
on car bon; pasEhe deraeedplzatiron rend/rerseepiarerfi zat iadrkedgerd dsrksordase, nore

especially As5trong ! ??ssegiljmorca%aorgzdltee an alkaline or alkaline-earth

al cohol at e "such “as “sodi um or potassi ur 15 net hyl ate, sodi um or potassium
t er but yl at e dthea depdvitatadd oramné vl e 1A s -1sTha gt brpwf according

deprotectiqn, A [ AN M LahdIG CATd IR i Padd | GY @fe Dyed he
action of a hydrazine. A quite particular subject of the invention is the

10 for example the hydrogenolysis agent is hydrogen in the
presence of palladium on carbon;

- The deracemization and/or epimerization agent is a base,
. more especially a strong base, for example an alkaline or
alkaline-earth alcoholate such as sodium or potassium

15 methylate, sodium or potassium terbutylate or a lithiated
amine such as LDA;

- The action of a deprotection agent of the amine can be
carried out in particular by the action of a hydrazine.

A quite particular subject of the invention is the

20 process as defined previously in which (F) 1is the anhydride
of phthaloyl glutamic acid.

A quite particular subject of the invention is the
process as defined previously in which the amine function of
the compounds of formulae (IA), (I) or (Iopt) 1is protected in

. 25 the form of a phthalimido group.

A quite particular subject of the invention is the
process as defined previously in which, within the compounds
of formula (II), (IV), (IA), (I) and (Iopt), R is a methyl,
ethyl or tertbutyl radical.

30 A quite particular subject of the invention is the
process as defined previously in which the compound of
formula (I) is ethyl 9-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
yl)-3,4,7,8,9,10-hexahydro-6, 10-dioxo-6H-pyridazino-[1,2-
al[l,2]diazepine-l-carboxylate:



20 process as defined previously in which (F) is the anhydride of
‘pht hal oyl
process as defined previously in which the am ne function of the conpounds
of fornulae (IA), (1) or (lopt) is protegied in 25 the formof a
-phthal i m do group. A quite particular subject of the invention is the
process as defined previously in which, within the conpounds of formula
(rn), (1rv)y, (1A, (1) and (lopt), Ris a nmethyl, ethyl or tertbutyl

r adi cal

defined previously in which the conpound
9-(1, 3-di hydro-1, 3-di oxo- 2H i soi ndol -
yl)-3,9,7,8,9, 10- hexahydr o- 6, 10- di ox
al[1, 2] di azepi ne-1-carboxylate:~8 5 1

i nventi

formula (lopt) is ethyl

(0]

glutam c acid. A quite particular subject of the invention is the

30 A quite particular subject of @he invention is the process as
f formula (I) is ethyl

6kkp§ﬂida ino-[1, 2-
A e particul ar subject of the

is the process as def{ ned ously in which the conpound of

COOEt
-(1S—cis)-9-(1,3-dihydro-l,3-d|oxo-lk+isoPndoI-2-yI)- 15

al[ 1, 2] di azepi ne-1| - car boxyl a

gener al

b

o 6FRpYri dazi no-[ 1, 2-
0 0 ®5 The conpounds of formula (1) can in
e used for the syntRests of nedicanents as indicated in the

Pat ent EP 94095. The conpounds of fornmulae (I11) and (l111) and (F) are
known ahfl can be prepared according to the experinental

15

20

25

30

A guite particular subject of the invention is the
process as defined previously in which the compound of
formula (Iopt) 1is
ethyl -(1S-cis)-9-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl) -

3,4,7,8,9,10-hexahydro-6,10-dioxo-6H-pyridazino-[1,2-
all[l,2}diazepine-l-carboxylate:
O
\
N

The compounds of formula (I) can in general be used for
the synthesis of medicaments as indicated in the Patent EP
94095. The compounds of formulae (II) and (III) and (F) are
known and can be prepared according to the experimental
method described below.

A subject of the invention is also the use of the
process as defined above as an intermediary stage for the

preparation of a compound of formula (V)



30 net hod descri bed bel ow. A subject of the invention is also the use of
‘the . process as defined above as an internediary stage for the preparation
of a ecompound of formula (V) 9 (V) EtO 10 via the conpound of fornula
(lopt) as defined previously, characterigzed in that this process conprises
the stages of the process for the preparation of the conpounds of formula
(lopt) starting fromthe conpounds of forrmula (I1) as defined 15
previously. A subject of the invention is also the use as defined above,
characterized in that the conpound of fprnula (lopt) is ethyl
(1S-cis)-9-(1, 3-di hydro- 1, 3-di oxo- 2H i/s0i ndol - 2yl ) -

3,4,7,8,9, 10- hexahydre~g, 10- di oxo- ino-[1,2- 20 a]
[ 1, 2] di azepi ne-1| - carat ep 25

of the invention is also the

use of the process s ef i ngd above as int er nedi ate stage ongahe
overal | preparation ppocess A t ds of formul (1) and’(lopt) as
defined previously. Finally, Nkbj ect he | nvext ;- as an internedi ate
35 conmpound, is the coipoNnd of for mul@ N finegd previously. The
foll owi ng exanples illustrate the invention wthou owever limting it.

10 Preparation 1 Preparation of bis(phenylnethytkal,Z-hydrazinecarboxylate

10
via the compound of formula (Iopt) as defined previously,
characterized in that this process comprises the stages of
‘ the process for the preparation of the compounds of formula
(Iopt) starting from the compounds of formula (II) as defined
15 previously.

A subject of the invention is also the use as defined
above, characterized in that the compound of formula (Iopt)
is ethyl (1S-cis)-9-(1,3-dihydro-1,3-dioxo-2H-isoindocl-2yl) -
3,4,7,8,9,10-hexahydro-6,10-dioxo-6H-pyridazino-[1,2-

20 a)[l,2]diazepine-l-carboxylate

0,
I
N
® = ] et e
O COOEt
O
30 A subject of the invention is also the use of the

process as defined above as an intermediate stage of the
overall preparation process for the compounds of formula (I)
and (Iopt) as defined previocusly.
Finally, a subject of the invention, as an intermediate
35 compound, is the compound of formula (IA) as defined
previously.
The following examples illustrate the invention without

however limiting it.



1.5 litres of nethanol and 25 g of hydrazi ne nonohydrate at 80% are placed
-under nitrogen. The reaction nediumis 5 cooled down to OC and then 75 g of
benzyl chloroformate and a solution of 93 g of sodium carbonate in 1100 m
of dem neralized water are introduced. e reaction mxture is maintained
at OC for 1 hour, followed by separating and washing by displacement with
a mxture of 100 mM of nethanol 10 and 100 m of water, then washing by

di spl acenefreparatdi®@® i of water at OC. After drying 107.6 g of sought

product 15 eAldibn d¥ I Gy bR 3 |2l HUSBy a UL am C

2-t et rahydro- 2, 6-di BRTEF B ARtdanall s dndold: DALY Rraiage
a: N-pht halgylgds g M aafivhder nitrogen. The reaction medium is

g
2-(1, 3-di hydrao- 1, 3-di - | soi | e-2-yl) - t i Ol i S) 20,10
of L gi Ut a5 58] FUHertoLd § P REAT bt eI i I CRETGd bt
comer ci al )a arcd wdded oft ®3 salfutdahiwf decbbrptof isodi UM cer bohate in 180
M OF ot Qlem A LA A 1,5 A1 rgyﬁeed e Al A O d SRRLALY G 2 fiours

followed by extraction with eth acetate. e organi c phase 1s
evapor at ed maidera imsthedd priessir el dmul, fpldrgveskthacierarabing et and 2. 74

g of crude Qyaguc] His didPidedtnVashimG insialrd ek oo Wil b SagkiiBnol
bi carbonate, then after returning to the acid and extraction wth_ ethyl|

acet at el 0370 W T et Prrodutan AP HONE Gt SR 6 GRING 1o | it idy, 000 ml

Moreover, tde wvataous [mtase izsfwas ustyeichd o H® g Wi A6 thyskradidwori< acid
at a terrpe&}?t;t ure | ower than 5C then extracted with ethyl acetate, washed
ai h a sat FHt%d* %ol uti on of sodiumchloride, dried, filtered and

centr at keparation 2

Preparation of N-phthaloyl-L-glutamic anhydride D (+)

15 2-tetrahydro-2, 6-dioxo-2H-pyran-3-yl-1H-isoindole-1,3(2H) -
dione (R)

Stage a: N-phthaloyl-L-glutamic acid
2-(1,3-dihydro-1,3-dioxo-2H-isoindole-2-yl)-pentanedioic acid
(28)

20 10 g of L-glutamic acid then 16 g of N-
carbethoxyphthalimide (Nefkens reagent, commercial) are added
to a solution of 14.4 g of sodium carbonate in 180 ml of
water. Agitation is carried out at ambient temperature for 2
hours followed by extraction with ethyl acetate.

‘ 25 The organic phase is evaporated under reduced pressure until
a dry extract is obtained and 2.74 g of crude product is
obtained. Washing is carried out with sodium bicarbonate,
then after returning to the acid and extraction with ethyl
acetate, 370 mg of expected product and H,N-CO,Et are

30 isolated. Moreover, the aqueous phase is adjusted to pH=2
with 36% hydrochloric acid at a temperature lower than 5°C
then extracted with ethyl acetate, washed with a saturated
solution of sodium chloride, dried, filtered and concentrated
under reduced pressure until 22.7 g of expected product is

35 obtained in the form of an oil.

Mass spectrum (M-H) = 276
Infrared (Nujol):
1775 cm™*(m), 1720 cm™' (F, complex): CO



under reduced pressure until 22.7 g of expected product is 35 obtained in
‘the formof an oil. Mass spectrum (MH = 276 Infrared (Nujol) : 1775
cml (m , 1720 cm1 (F, conplex) : CO 11 1611 cm 1" Aronmatic Stage b: 160
nm of tetrahydrofuran is added and 18.6 g,of DCC

(1, 3-Dicycl ohexyl -carbodiinmde) in solution in 55 nl of 5 tetrahydrofuran

i s added dropw se over 30 mnutes to the product obtained in stage a).

Agi tation il$ldaram &d Powmatgre 1 hour at 15-17C, fol lowed by filtering,
rinsing wtdyadeftd:ahydrofuran, evaporating under reduced pressure until a
dry extract is obtained which is taken up .in isopropyl oxide. 10 After

agitation for 309% Aut & tﬁtlrtaé‘ryqﬁ‘@ﬂ”sraé’arlﬁ dd5Ht arbiifnfed BF iEShi ng and

?r yi g? Zlif Q8 1 mafcyexred azdiwlzlmglgj@gtlai rtﬁﬂ_utlétplG S 525d6r81 1+ NVR .
DVS 1 16. 1 5.4
(dd, 1|-|) Qtf%h( ',}?r’o;:z a CQ% 4 ov@r‘ 33@ min 5ce(s C% t]hl_g

(1S-cis)- Q{de&ahiqhha1ﬂhd31hc3ﬂa@ﬁ+a . Agitation is carried out for 1

i soi ndol oy 0-heX 2%y 6
pyri dazi no}%gi)rZ%t] 1P %7&01 éﬂbl ngdﬁ‘l'}llégcgjr boqué;ét e. SglneSlang pW epar ation of
2, 5- di br onvsdrit r@fabnadnz@\@@%atdfn%rm% Hed PR IR X4Mrel o 106

g of 5- brommpent@angitc acidh@ithed Mnidth m@&m@gﬂm ri/briofd ghesp th)x1de
reaction mxture is takento 70- 80C for P urs 30 nmi nutes. he reaction

medi um +& A&T BFHRIE Forf s 3 ﬁrtﬂtr’é%t%d U t6° rath £ ©Hmbi ent
t enper at ur o lldlvegt Ay @ging 2R piwdies. | sl bld@aiedf expected product

is obtained.
‘ ap = -52.63

'H NMR (DMSO) 2.12 (m, 1H); 2.61 (m, 1H); 2.98 (dm, 1H); 3.16

15 (ddd, 1H); 5.48 (dd, 1H): 7.82 (m, >4H)
Example 1 : ethyl (1S-cis)-9-(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)-3,4,7,8,9,10-hexahydro-6,10-dioxo-6H-
pyridazino-[1,2-a] [1l,2]diazepine-l-carboxylate.
Stage a: preparation of 2,5-dibromopentanocic acid

20 39 ml of bromine is added to a mixture of 106 g of 5-
bromopentanoic 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 and
allowed to return to ambient temperature. 147 g of sought

‘ 25 product is obtained.
Stage b: Preparation of ethyl 2,5-dibromopentanocate
24.37 g of oxalyl chloride is added to a mixture

containing 50 g of the acid prepared in the previous stage,
15 drops of dimethylformamide and 300 ml of dichloromethane.

30 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. Agitation is carried out for 30 minutes at
10°C, the reaction medium is left to return to ambient

35 temperature and agitation is carried out for 3 hours at
ambient temperature, followed by bringing to dryness and the
sought product is obtained.

Stage c: Cyclization



Stage b: Preparation of ethyl 2,5-dibronopentanoate 24.37 g of oxalyl
‘chloride is added to a m xture containing 50 g of the acid prepared in the
previ ous stage, 15 drops of dinethylfornmam de and 300 m of

di chl oronet hane. 30 The reaction m xture. s naintai ned under agitation, at
anbi ent tenperature, until the reaction }g conplete. The reaction mxture
is cooled down to 10C and 50 m of ethyl alcohol is added. Agitation is
carri ed outPdepardtimimuuifeS-sthilC 1 2+ irse@@htanyimedthyin | ) dfettahydstarn to

anbient 3 er at. . I.1.at j i f0r,3 hours at
anbi ent teﬁﬁ?ﬁa@%ﬁlﬁ%ﬁ%&%@%ﬁy‘%&r}%% Ca?{)é dare_%n%g}sl_aln’ the sought product
i s obt ai nedis (Bthegwlmetdpd))i ZR)ihetra 1at4 GiTR¥ridazine-
i_gtgyl oo 3&@:“’35 Y ldt?a'h?llg (S)&tgtrgﬂyfjro_ bi s(phenyl et hyl

, 2, 3-pyridazinetri carboxyl ate and 3-e -1, 2- _bi s(phenyl ne
(R -tetrahydro- £, 5 USRI iz e L A4 f_ﬁ]ﬁa&%e.w-&p : f}%f@ﬁafﬁ. 1g
of ethyl 2,&tdider anopentsEnoedt eof (Stelgened)id nirBradumdd ditgl30me2 5 °C i introduced
at 20-25C int .SUSpensi .cont-aj n : i 3qhﬁglyl thyl) 1, 2-
hydr azi ne- &ar oe%ﬁleft%e% ?éea%glrlgwolﬁd '%Zf]q%é%m%o%%e&ﬁné a ) gle’z% g of
pot assi um derderstne - R xS pdts | GHr itz thied! i8) /10> hek eaf ol Pod@rand
agi tation igs JmiNta A J081 8 W hatd Ol laved iy G0l d g lowh d® 29C,

pouring into a solution containing 50 ni of 2N hydrochloric acid and 150

m of alOnibaahed oft it & 3 T2 Bat dct i HL IR i1 aF R RF4FS: et hyl
acetate, faldiawseddbWasdt NihgMddivnvaderzo W yigihr ikhy fidderd nghludinging with

o ot oqr G TSI 145 eI U 141G R P TR Y Bl Ve T4 4 i e
20 and dOxtlire of water and ice. Extraction is carried out with
ethyl acetate, followed by washing with water, drying,

15 filtering, rinsing with ethyl acetate and drying. Finally,
the crude product is purified by chromatography on silica
eluting with a heptane/ethyl acetate mixture 40/20 and 10.71
g of sought product is obtained.

Stage d: Acylation and hydrogenolysis

20 Preparation of (1S)-[3-oxo-3-(tetrahydro-3-ethoxycarbonyl-
1(2H) ~pyridazinyl)propyl]-1,3-dihydro-1,3-dioxo-2H-isoindole-
2-acetic acid «a,

The mixture constituted by 15 g of 3-ethyl-i,2-
bis(phenylmethyl) tetrahydro-1,2,3-pyridazinetricarboxylate
. 25 in the form of an R + S mixture as prepared in Stage c, 150
ml of tetrahydrofuran, 2.5 g of palladium on carbon (10%) and
9.08 g of phthaloyl glutamic acid anhydride as prepared
according to Preparation 2 i1s placed under hydrogen pressure
(1.3 bar) for 24 hours. After filtration, evaporation under

30 reduced pressure is carried out until a dry extract is
obtained which is taken up in 100 ml of ethyl acetate and 150
ml of a saturated solution of sodium bicarbonate. Extraction
is carried out 3 times and the bicarbonate solution is
acidified to pH=3 with 36% hydrochloric acid. Extraction is

35 carried out 3 times with dichloromethane followed by washing
with water. 13.16 g of crude product is obtained which is

purified by chromatography on silica eluting with a



g of sought product is obtained. Stage d: Acylation and hydrogenol ysis 20
"Preparation of (iS)-[3-0x0-3-(tetrahydro-3-ethoxycarbonyl -

1(2H) - pyri dazi nyl ) propyl ] -1, 3-di hydro-1, 3-di oxo- 2Hi soi ndol e- 2-acetic acid
a, The m xture constituted by 15 g of 3-2 hyl -1, 2- bi s(phenyl met hyl)
tetrahydro-1, 2, 3-pyri dazi netri car boxyl at 25 in the formof an R+ S

m xture as prepared in Stage ¢, 150 ml of tetrahydrofuran, 2.5 g of

pal | adi um dro losrtEofe t(y0%)a crrich t €. 208 tyi ofa gt hal 0yl regl 20 /84 £1 atith amtdelr i de

as prepared g aogj}%{]lql ge) tﬁfgfroeﬂoaerﬁéco&cg |,Ssdlaced under hydrogen pressure

(1.3 bar) for our's. er fi ratlo evapor ation under 30 reduced
pressure i $Mar(d¥HoutCRfe): & -dly (ext Balet OiC§12CBb)t'al4’]'ejd2 whichis taken up

in 100 n chﬂéghg’! agetate and(Ap01umuofia §@.rsyf%ﬁda§9hutbenbe£a$9dl um
bi car bonate traction is carrl ed out 3 tines and bi (I:E_E $§nate
t

sol ution’i 4 &3 f9%d o WH=3 Wi th PREvL AR A atﬂ%l ATYREES 35

carried outy'tinmes with dichloronmethane foll owed by washing wth water.

13.16 g of grude product,.is obtain h is purified by chronatography
on silica eﬁc'iﬁqehg i 1Y A RS nue'ﬁﬁi e\t,%B acetate/acetic acid mixture
20/ 80/ 1.5 igthyrlder (13cight-dfin(1L23 ﬁ@mrmwwmﬁmlsomdqml €DC13)

1.24 (d, 33|_& "gé_' —hex4ahycg120 @,1@1'&10%%r1d13§ﬁq61— flp gm 1H Hl in

p05|t|on alpha or beta 4.92 (m 1H, H9 in position alpha); 7.70 -
.86 ar éfatdlcllH silaa%@éleeﬂ Cc%/lttl’c?@é]téifoﬁh with POC13 et hyl

(15'0' s) - %&h]yl?’ -déer’-qul%r‘Js 3-gli W@%’fﬂy’ﬁ&ﬁ&dp|3-2dﬂd>)o 2H-isoindol-2-yl) -
3,4,7,8,9, 10- hexahydro 10 di xo 66I—hpyéj dazi

“1 2] di az%p‘]rneq %&%W%ﬁ {1 S22 e [.Inyrldazllono [1,2-

1[1,2}diazepine-1- carboxylate
The following solutions A and B:

15 A: 417 mg of the ester prepared in Stage d in 4 ml of
dichloroethane to which 1 ml of a solution of 1.2 ml of 2,6-
lutidine in 5 ml of dichloroethane has been added.

B: 1 ml of a solution of 1.9 ml of POCl; in 10 ml of
dichloroethane, are added over 3 hours and simultaneously to

20 a solution of 20 ml of dichloroethane heated beforehand to
75°C, then agitation is carried out for 1 hour at this
temperature. The reaction medium is cooled down to 10°C,
demineralized water is added, followed by extraction with
dichlorcmethane and evaporation under reduced pressure in

‘ 25 order to obtain a crude product (0.415g) which is purified by
chromatography on silica eluting with a
heptane/dichloromethane-/ethyl acetate mixture 1/1/1. 161.8
mg of the SS diastereocisomer, 126.7 mg of the SR
diasterecisomer and 5.8 mg of an SS + SR mixture are

30 isolated.

Stage e2: cyclization with POBr;

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

35 ethyl -(1lR-trans)-9-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl) -
3,4,7,8,9,10-hexahydro-6, 10~-dioxo-6H-pyridazino-[1,2-
al[l,2]diazepine-l-carboxylate.

The following solutions A and B:



ethyl -(1R-trans)-9-(1, 3-di hydro-1, 3-di oxo-2Hi soi ndol - 2-yl ) -

' 3,4,7,8,9, 10- hexahydr o- 6, 10- di oxo- 6H pyri dazi no-[ 1, 2-

al[1, 2] di azepi ne-1-carboxylate. The followi ng solutions A and B: 15 A 417
ng of the ester prepared in Stage d in 4. of dichloroethane to which 1
m of a solution of 1.2 mM of 2,6- lutidine in 5 m of dichloroethane has
been added. B: 1 m of a solution of 1.9 m of POC13 in 10 m of

di chl or oet Fand,17amy adddédeowated oararad 91 mllagmebust v tol P a sol ution

of 20 m Ofdl%clmr%fe%%h@ec&w&% bef.or efyand 40 #5G6n tden agidatdom e

carried out for our at this tenperature. The reaction mediumis ‘cool ed

down to 10('}“1djelr'ﬁené’rnal1|02é‘bl1 Vet eH Gl orpeddiano o By a53d5%ction with
di chl or onetghane rand fevapIaid ih W, geducet umssunhe lionmi2%forder to

obtalnac rod ct (0.4159) his rlfledb chr mat ogr aphy .on
silica ePut lrfrg“ Aept ad%&erﬂﬁoor oerrre 7%t OJa %&Meto

1{ 1/1. 161.8 sd”ﬂg;tofort et S99 dnlasiﬂaro@mkslmmreth]a?lﬁa haaraf ddorShand to

di aster eoi ,h%%%%ﬁ%mss%arﬁ%dnaﬁeﬂfoﬁrle 4 sl abed, Stage e2:

cyclizati on
-(1S-ci s) QLG(HPMLmﬂjr o-TthB i asxo-ZHMesbiuRiol s 2qg)ed down 10°C,

3,4,7,8,9, lphexahydrosd -« QLXSO aQ:l'c'Ierr oz Aed bP-edddstion with
2] di azegl ne- | - car boxylate. 35 eth

- (1 R-t r Afhs)GER1P e HhATo 2N ediad%bf%%dirmﬂ rzecmed pressure in
3,4,7,8,9, l&&&xajwcﬁtﬁ:ﬁrﬂ-% i raxde Qj-i-cwrdtdaao otg Ig)2-which is purified

a][1,2]dia§3e}peqr}le | - arbox ate hﬁulf elolmnrg%so tlons A and B: 14 A 417
bOf t he aorc-;erd"1 Tage o 5h i'tHt or oet hane to which 1
of a SMhﬁpuﬂnqﬁdihhﬂGﬁomﬁtﬁﬁﬁb/ethyl acetate mlxture 1/1/1. 163 mg
of the SS diastereoisomer, 143 mg of the SR diastereocisomer
15 and 6.2 mg of an SS + SR mixture are isolated.
Stage f: deracemization/epimerization
ethyl -(1S-cis)-9-(1,3-dihydro-1, 3-dioxo-2H-isoindol-2-yl)~
3,4,7,8,9,10-hexahydro-6, 10-dioxo-6H-pyridazino-[1, 2-
al([l,2]diazepine~-1-carboxylate.
20 A solution containing 0.029 g of potassium terbutylate
and 0.3 ml of dimethylformamide is introduced at a
temperature of -45/-48°C over one hour 30 minutes into a
mixture containing 0.194 g of the SS + SR mixture prepared in
Stage d, 1.5 ml of dimethylformamide and 0.75 ml of
" 25 terbutanol. The mixture is maintained under agitation for 1
hour and after cooling down to -50°C, 0.4 g of ammonium
chloride in powder form is introduced. Agitation is carried
out for 10 minutes at -45°C, 1 ml of ammonium chloride is
added at 20°C and agitation is carried out again for 10
30 minutes. After 5 minutes, 2 ml of demineralized water is
added, followed by extraction with ethyl acetate, washing
with demineralized water, decanting, concentrating and
drying. 0.166 g of the expected SS diastereoisomer is
obtained.
35 ap= -75.3° (1% in methanol)
NMR (250Hz, CDCls): 1.73 (m, 3H, H-2alpha H-3alpha H-3beta;
1.24 (d, 3H, OCH,CHs); 2.38 (m, 3H, H2beta, H7alpha, HS8
alpha); 2.92 (m, 1H, H4alpha); 3.39 - 3.44 (m, 1H, H8beta):




lutidine in 10 m of dichloroethane has been added. B: 1 ml of a solution
‘of 5.85 g of POBr3 in 10 m of 5 dichloroethane, are added over 3 hours and
sinmultaneously to a solution of 20 ml of dichl oroethane heat ed beforehand
to 80C, then agitation is carried out f 1 hour to this tenperature. The
Teaction nmediumis cooled down 10C, demneralized water is added, followed
by extraction with 10 di chl oronet hane and evaporati on under reduced
pressure i M. @rdor o dbtstRla &ude prodiibt (EH£1H9) ¢) 4whbch-VS puri tHed
by chronmat qgy eynmifpmt%d G utingpedd @ (heptianeldi ot aiomet hane et dy!
acetate mxture 1/1/1. 163 of the SS diastereoisoner, 143 ng of the SR
di ast er eoi SOR2)15 ‘anf 6. 2/ P FATTPSS 'SR i xture are isolated. Stage f:
deracem zati on/ epi meri zati on et hyl
-(1S-cis)-9-(1, 3-di hydro-1, 3-di oxo-2H i soi ndol - 2-yl ) -
3,4,7,8,9, 10- hexahydr o- 6, 10- di oxo- 6H- pyri dazi no-[ 1, 2-
al[1, 2] di azepi ne-1-carboxylate. 20 A solution containing 0.029 g of
potassiumterbutylate and 0.3 nl of dinmethylformam de is introduced at a
tenperature of -45/-48C over one hour 30 mnutes into a mxture containing
0.194 g of the SS + SR mi xture prepared in Stage d, 1.5 m of
di met hyl formam de and 0.75 m of 25 terbutanol. The m xture is maintained
under agitation for 1 hour and after cooling dowmn to -50C, 0.4 g of
ammoni um chloride in powder formis introduced. Agitation is carried out
for 10 mnutes at -45C, 1 m of amoniumchloride is added at 20C and
agitation is carried out again for 10 30 mnutes. After 5 mnutes, 2 m of
ineralized water is added, followed by extraction with ethyl acetate,
hing with dem neralized water, decanting, concentrating and drying.
0.166 g of the expected SS di astereoisoner is



obt ai ned. 35 ap= -75.3 (1% in nmethanol) NWR (250Hz, CDC13): 1.73 (m 3H,

H 2al pha H 3al pha H 3beta; 1.24 (d, 3H, OCH2CH3) ; 2.38 (m 3H, H2beta,
H7al pha, H8 alpha); 2.92 (m 1H, H4alpha); 3.39 - 3.44 (m 1H, H8beta); 15
3.62(m 1H, H7beta) ; 4.23 (m 2H, OCH2CH3); 4,66-4.71 (m 1H, H4 in
position beta); 5,26-5.41 (m 2H Hl and in position alpha); 7.72 -
7.88 aromatic Hs 9 9 16 CLAIMS 1) Process for the preparation of the
conpounds of formula (1) 5 (1) 10 in KRPEMSR represents a hydrogen atom

an al kyl, anylp, Qe addwy e HA Cala ot NG D dndurtedd hon @danm and t he
am ne functlon can be free or protected, starting froma conpound of

formula (1 A)L)15 HN HZNI' S) CCQH CO2R 20 (IA) in which R has the sanme neani ng
as previously and the amne functioncan be free or protected,
characterized in that the CyCIZ?iiiiils carried out in a basic medium and

in the presence : :;:]
(I)
HN7 ()

COOR

10 in which R represents a hydrogen atom, an alkyl, aryl or
aralkyl radical containing up to 18 carbon atoms and the
amine function can be free or protected,

. starting from a compound of formula (IA)

HN ;j (13)
H,N"(5) COM
20

in which R has the same meaning as previously and the amine

15

function can be free or protected,
characterized in that the cyclization is carried out in a
basic medium and in the presence
. 25 - of a derivative of phosphonic acid of formula (P1l):
P(=2) (X) (X*) (X%)

in which 2 is a sulphur or oxygen atom, X! represents a
halogen atom, X? and X’, identical or different, represent a
halogen atom, an alkyloxy radical containing 1 to 6 carbon

30 atoms, an aryloxy radical containing 6 to 12 carbon atoms or
an arylalkyloxy radical containing 7 to 15 carbon atoms,

- or of a trimer of formula (P2)

35



25 - of a derivative of phosphonic acid of fornmula (Pl): P(=2) (X1) (X2)
(X3) in which Z is a sul phur or oxygen atom X1 represents a hal ogen atom
X2 and X3, identical or different, represent a halogen atom an al kyl oxy
radi cal containing 1 to 6 carbon 30 aton; an aryloxy radical containing 6
to 12 carbon atonms or an arylal kyloxy r aical containing 7 to 15 carbon
atons, - or of a trinmer of formula (P2) 35 CI\ N,, /C PP N~IPAN C/
Cl 11C 2} Prlrecesssasiedefietedn mladiai rh En nwhalbhc h(ERD) iis FOCL3.
3)Process ay Galjasd it Gelich L Wil 7l s JARNS. () Priacerss as defi ned
in any one of clains %o 1n which f%e base is chosen from pyridi ne or
2,6-1utidi #e. Prioossspasc el igedidfi ey imeamf e ighs o &g’ £t g'ich
characteri zeq ijaddhats tdme @yclirad ig)r itamerat ur e-ilut ichimy i sed bet ween 70
and 80C. 6) Process as defined jn any one of clains 1 .tq 4 ,b characterized
in that the)shv&ftS ?Sdid%rﬁ]l&eéetlﬁ’ar%?y fﬁ‘%)oércgf‘éérés fjoftot e preparation of
t he conpounthaafadtermdeal (iln) that rEeemye ldrzeoptdrecdldmpacttiwee (dopt) form
conprising the .cyclizatjo ces escribed in claiml1, and
characterif@ﬁm?ﬁ'fﬁgPéﬁg%%%gﬁf§§§§éﬁzkgolIomﬁng successive stages: 15 a)
A conpound 6f Hroaassa a3 |defHaledCg2Rany one of claims 1 to 4

characterized in that the solvent is dichloroethane.

10 7) Process for the preparation of the compound of formula (I)
in racemic or optically active (Iopt) form, comprising the
cyclization process as described in claim 1, and

‘ characterized in that it comprises the following successive
stages:

15 a) A compound of formula (II)

CO,R
(IT)

Hal

20 in which R is as defined in claim 1 and Hal represents a
halogen atom, is subjected to the action of a compound of
formula (III)
Il
Aryl—CH,0—C
25 N—H
® AW|—CH20——|CI:/
O (IIT)

in which Aryl represents an aryl radical containing up to 14

30 carbon atoms, in order to obtain the compound of formula (IV)

i
AryI——CHZO—C\N
35 'll
AryI——CHZO—(l‘T/ (IV)
O COR



Hal 20 in which Ris as defined in claim1l and Hal represents a hal ogen
atom is subjected to the action of a conpound of formula (I11) 25 0 I |
Aryl CH2OCGNH | Aryl CH2OCN-H O in which Aryl represents an aryl

radi cal containing up to 14 30 carbon ng , in order to obtain the
conmpound of forrmula (IV) 35 0 11 Aryl OCAN | Aryl CH2ZOC N O CO2R
(I'V) 18 5 10 15 20 in the formof a mxture of R and S stereoi soners b)

t he conpounch dfhef dramn & f{ |aVmiiss wghjeectRedintd & e eactdigrenesfrs an anhydri de of

formil a (Fkn(ﬁke compound of formula (IV) is subjected to the action of

an anhydride of formula (F)

(F)

10
the amine function being in protected or non-protected form,
while carrying out a deprotection by hydrogenolysis, in order

‘ to obtain the compound of formula (IA)

1 5
( )

20
as defined in claim 1,
c) according to claim 1, the compound of formula (IA) is
subjected to the action of a derivative of phosphonic acid
(P1l) or (P2) according to claims 1 to 3, in the presence of a
. 25 base, according to claim 4, in order to obtain the compound

of formula (I) as defined in claim 1

0
30 'Tl
N

(S)
HN- Y coor -

35 d) if appropriate, the amine function is deprotected in order
to obtain the compound of formula (I) in which the amine

function is not protected,



the am ne function being in protected or non-protected form while
"carrying out* a deprotection by hydrogenolysis, in order to obtain the
conmpound of forrmula (1A HZNIS) CO2H CO2R (I A) as defined in claiml, c)
according to claim1, the conpound of foggul a (IA) is subjected to the
action of a derivative of phosphonic aci (P1) or (P2) according to clains
1to 3, inthe presence of a 25 base, according to claim4, in order to
obt ai n t he eorifodRdb r aFfr fadravul tar g |9omppudet iafed Nl aai )1 B30 ¥he 35 d)SR§
appropri at g, tdie e § U dF wdepi erdetd bordele rd@mobiai b he
conpound of forrmula (I) in which the amne functiqn is nat protectr}efg,cgég 5
10 15 20 ZEOBEL)PRIMSHFHTpNAMERES e the t Shsiund QPR G iul @] 15°58PY +
SR or SR ffyridls sukjfot eth iredgndiatg av afha Serdicedt evdd yomeand/ or
epi nerization agent in order to obtain bhe conmpound of formula (lopt)
correspondi ng to the SS di astereoi soner; O (lopt)

\

N S
H,N (S)O CC;O)R (Iopt)
10
f) if appropriate, the amine function is deprotected in order
to obtain the compound of formula (Iopt) in which the amine
. function is not protected.

8) Process as defined in claim 7 in which F is N-phthaloyl-L-
15 glutamic anhydride:

0
( ié:::gs
20 CQN o)
O
9) Process as defined in any one of claims 1 to 8, in which
the amine function of the compounds of formulae (IA), (I) and
‘ 25 (Iopt) is protected in phthalimido form.
10) Process as defined in any one of claims 1 to 8, in which,
within the compounds of formula (II), (IV), (IA), (I) and
(Iopt), R is a methyl, ethyl or tertbutyl radical.
11) Process as defined in any one of the claims 1 to 8 in
30 which the compound of formula (I) is
ethyl -9-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl) -
3,4,7,8,9,10-hexahydro-6,10-dioxo-6H-pyridazino-[1,2-

al(l,2]diazepine-1-carboxylate.



f) if appropriate, the amne function is deprotected in order to obtain
*the.conmpound of fornmula (lopt) in which the amne function is not
protected. 8) Process as defined in claim7 in which F is N phthal oyl -L-

gl utam c¢ anhydride: 9) Process as defineg in any one of clains 1 to 8, in
-whi ch the am ne function of the conpoun g of formulae (1A), (I) and
(lopt) is protected in phthalimdo form 10) Process as defined in any one
of clains 1 to 8, in which, wthin the conmpounds of formula (1), (I1V),
(rA), (1) and (lopt), Ris a nethyl, eth or tertbutyl radical. 11)
Process as defined in any one of the clai 1 to 8in which the conpound
of formula (1) is ethyl -9-(1, 3-di hydr, I'ox0- 2H-i soi ndol - 2-yl) -

al[1, 2] di azepi ne-1-carboxyl ate.~20 5 roeess as defined in any one
of the ctains 1 to 8 in mhich(? ec d of fornmula (lopt) is ethyl

- (1S-cis)-9- (1, 3-di hydro- 1, 3- di oxo-RE Qnd oDt ) -
3,4,7,8,9, 10- hexahydr o- 6, 10- di oXo- 6/ pyri dazi no-[1, 2- 15

al[ 1, 2] di azepi ne-1| - car boxyl af R5-N3) Use of the process as defined in any
one of clains 1 to 12 as a & medfat e stage for the preparation of a
conpound of formula (V) 30 o (V)

10
12) Process as defined in any one of the claims 1 to 8 in
which the compound of formula (Iopt) is
. ethyl -(1S-cis)=-9-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl) -
3,4,7,8,9,10-hexahydro-6, 10-dioxo-6H-pyridazino-[1,2-
15 al[l,2]diazepine-l-carboxylate:

O
I
] "
20 NS Y Cookt
O
‘ 25 13) Use of the process as defined in any one of claims 1 to

12 as an intermediate stage for the preparation of a compound
of formula (V)

0
30
N
o)
NH
|\ '4 %07 NH

35 Eto

(V)

via the compound of formula (Iopt) as defined in claim 7.



via the conpound of fornmula (lopt) as defined in claim7. 21 14) Use
-according to ctaim 13 characterized in that the conpound of formula (Ilopt)
is ethyl (1S-cis)-9-(1, 3-di hydro-

1, 3-di oxo- 2H i soi ndol -2-yl)-3,4,7,8,9, 10- Eexahydro 6, 10-

-di oxo- 6H pyridazino-[1,2-a][1, 2] d| azepla | - carboxylate. 5 10 15 15) Use
of the process as defined in any one of clains 1 to 6 as an internedi ate
st age of thfn)oumealdccmrenarcﬁt‘dcom]mmdss crfa)fadmjmm:poiundmaotf frox nul ae (1)

and (Iopt) as def i ne A o f cl ai to 14.. 16),( u _
formil a ( I m Soudlc?loﬁfe olrrr]nuc OIDQ: sa ergsn Plsl c1sl) 9 C&rr’pé) c{'lqn}péro
, 3-dioxo-2H- 1301ndol 2-yl)-3,4,7,8,9,10-hexahydro-6, 10~

dioxo-6H-pyridazino-[1,2-a][l,2] diazepine-l-carboxylate.

e

0 COOEt
¢ 0

15 15) Use of the process as defined in any one of claims 1 to 6
as an intermediate stage of the overall preparation process
for the compounds of formulae (I) and (Iopt) as defined in
any one of claims 7 to 14.

16) Compound of formula (IA) as defined in claim 1.



