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La présente invention concerne de nouveaux composés
tricycliques, leur procé&dé de préparation et les intermé-
diaires de ce procédé, leur application a titre de médica-
ments et les compositions pharmaceutiques les renfermant.

10 lLa présente invention a pour objet les composés de
formule générale (I) :

15
(I)

20

dans laquelle R, représente un groupement -Cm=C- [A]- [B]-CORg,
-CH=CH- [A) - [B} -CORg, - (CHj),- [A]-[B]-CORg, -O-[A]-[B]-CORg,
25 -CH,CO- [A] - [B] -CORg, - [A] - représentant
- soit un radical hydrocarboné bivalent dérivé d'une struc-
ture linéaire ou ramifiée, saturé ou insaturé, comportant de
1 4 12 atomes de carbone et de 1 4 6 hétércatomes choisis
parmi les atomes d'oxygéne, d'azote ou de soufre,
30 - soit un radical bivalent dérivé d'un hydrocarbure acycli-
que, linéaire ou ramifié, saturé ou insaturé, comportant de 1
3 12 atomes de carbone,
[B] représentant un radical phényle, un radical CH(Z), ou umne
simple liaison,
35 Z représente un atome d'hydrogéne, un groupement
(D)o_s'NRaRb, (D)o_G'NH-SOZ-RC, (D)O_G-NH-COZ-RC,
(D) g_g-NH-CO-Rc, (D)g.g-NH-SO,-NH-Rc, (D)g_g-NH-CO-NH-Rc,
(D) g.-CO5-Re, {D) .g-803-Rc, (D)g.g-CO-Rc ou (D) g.g-Rc dans



containing 1 to 12 carbon atons ‘and 1 to 6 heteroatons chosen from oxygen,
nitrogen or sul phur atonms, - or a bivalent radical derived froma saturated
or 30 unsaturated, linear or branched acyclic hydrocarbon containing 1 to
12 carbon atons, [B] representing a phenyl radical, a CH Z radical, or a

si ngl e bond, %FE 4§§ents a hydrogen atom one of the foll ovwdor@5ms4ps: 35
(D) 0- 6- NRaRb, %J -NH-SJerr]-Rc, (Dferr]-NHCJerr]-Rc, (D

[err]-NH CO Rc, (D) [err] NH-SCIerr] NH- Rc, ?D)[err] NH- CO- NH Rc,
(Dferr]- CIIerr -S ) 0 ar, . (D.[err c in
(D Lot SOl er b BEetP) Lef ¢ 1o el 0 P B et 0 85l
unsat ur at ed, I i ﬁeatbune wmﬂe#m.ady@éaernyqumm.cmam Ay t;na@tteré.
carbon atons, comportant de 0 4 6 atomes de carbone,

Ra, Rb et Rc représentent un atome d'hydrogéne, un radical

5 (CH,)g.3-Ar dans lequel Ar représente un groupement aryle
carbocyclique renfermant de 6 & 18 atomes de carbone, un
radical (CHy),.3-Het dans lequel Het représente un radical
dérivé d'un hétérocycle aromatigque ou non aromatique, saturé
ou non saturé, comportant de 1 4 9 atomes de carbone et de 1

10 & 5 hétéroatomes choisis parmi les atomes d'oxygéne, d'azote
ou de soufre, un radical (CH,),.3-Alk dans lequel Alk repré-
sente un radical dérivé d'un hydrocarbure, non aromatique,
linéaire, ramifié ou cyclique, saturé ou insaturé, et compor-
tant de 1 34 12 atomes de carbone, les radicaux Het, Ar et Alk

15 pouvant étre non substitués ou substitués,
ou encore, Ra et Rb représentent ensemble avec l'atome
d'azote auquel ils sont 1iés un hétérocycle azoté, aromatique
ou non aromatique, saturé ou insaturé, renfermant éventuelle-
ment un ou plusieurs hétéroatomes choisis parmi les atomes

20 d‘'oxygéne, d'azote ou de soufre, ce radical pouvant étre
substitué ou non substitué,
- Rg représente un radical hydroxyle, un radical O-Alk, O-Ar,
NH,, NH-Alk, N(Alk), ou le reste d'un amino acide L ou D, Alk
et Ar étant tels que définis précédemment et pouvant étre

25 substituds ou non substitués,
- Ry et Ry identigues ou différents représentent ou bien un
atome d'hydrogéne, un radical hydroxyle, un radical 0-Alk ou
un radical O-(CHy),.3-Ar, Alk et Ar étant tels que définis
précédemment, ou bien R, et Ry forment ensemble un cycle du

30 type -O-(CRdRe),-0-, n étant un entier de 1 4 5, Rd et Re
indépendamment 1'un de l'autre représente un atome d'hydro-
géne, un radical alkyle renfermant de 1
ne, ou un radical phényle,

[

d 6 atomes de carbo-

- R, représente un atome d'hydrogéne, un atome d'halogéne, un
35 groupement hydroxyle, amino, nitro, cyano, CF3, acyle ou

acyloxy renfermant de 1 d 12 atomes de carbone alkyle, alké-

nyle, alkynyle, alkylthio, alkoxy, alkylamino, dialkylamino,

dialkylaminoalkyle, dialkylaminoalkyloxy, dans lesquels le



Ra, Rb and Rc represent a hydrogen atom a (CH2)0 3-Ar radical in which Ar
represents a carbocyclic aryl group 5 containing 6 to 18 carbon atons, a
(CHerr])[err]-Het radical in which Het represents a radical derived froma
saturated or unsaturated, aromatic or non-aronmatic heterocycle containing 1
to 9 carbon at QiFeMigksl t0 5 heteroatons chosen from oxygen, MOT/RROYEIZSOr
sul phur atons, a (CHerr])[err]-Ak radical inp 10 which Alk represents a
radi cal derived froma saturated or unsaturatéd, |inear, branched or

cyclic, non-ar or@%ﬁ%hﬁiﬁ a%llrite&gfglﬁgnhgi Ri 896 Lot Gnel? d%arcgggoﬁéoms, t he Het,

Ar and Al k radica el ng, e non-substituted or stlfqaﬁg, or

al so, Ra and Rb reBscEeP¥EReRfa M akCMR ANRYAFRIeRfeon Y& SRA1SAL YRR d8rey
are |linked a sat uhakedmerd Umskigémd,ctn zadieal O-Alkow anoradical

ni t rogenous hetego | e opti.onglyl OoRt-akpl ;

chosen fron1oxygghﬁﬁﬁ?f?Dgéﬁpb?hgﬁf%hﬁ% g?%ﬁg, tﬁlgﬁka F%é?ggg?ﬁgéagie?ﬂg"
be substitutedSor RoReBH®SeRE%t ed, 20 - Rl err] represents a hydroxy

radi cal, an O Al lgo®tAun MNfibed] de formule Gi

—rlst-(Het')
Rh

i0
dans lequel Rh est un atome d'hydrogéne ou un groupement
(Alk) tel que défini précédemment et (Het') est un. hétérocy-
cle de formule générale :

N
15 /7 \

—c ©
)54

dans lequel (H) forme, avec le motif N=C-NH-, le reste d'un
20 hétérocycle aromatique ou non aromatique, mono ou bicycligue,
saturé ou non saturé, comportant de 1 & 9 atomes de carbone
et de 2 & 5 hétéroatomes choisis parmi les atomes d'oxygéne,
d'azote et de soufre, ce radical pouvant &tre substitué ou
non substitué,
25 - soit un radical NRaRb (radical G2), Ra et Rb étant tels que
définis plus haut,
- soit un radical (Het) (radical G3) tel que défini plus
haut, '
- soit un radical -NRh-C(=X)-NHRc (radical G4), dans lequel X
30 est un atome de soufre, d'oxygéne ou NH, Rh et Rc sont tels
que définis précédemment,
- soit un radical -NRh-SO,Rc, (radical G5), dans lequel Rh et
Rc sont tels que définis précédemment, '
les traits en pointillés représentent une éventuelle seconde
35 liaison, ainsi que les sels d'addition avec les acides et les
bases et les esters, -
Ry, Ry et R3 peuvent étre en position 8, 9 ou 10 du tricycle.
Par composé de formule (I) on désigne tous les isoméres



NH- Al k, N(Alk)[err] radical or the remainder of a L or Damno acid, AKk
and Ar being as defined previously and being optionally substituted or not
substituted, - Rerr] and Rerr], identical or different, represent either
a 25 hydrogen atom a hydroxyl radical, an O Ak radical or an
O(CHerr])[err radical, Ak and Ar being as defined pr vell

Rl err] and R[grdrﬂmﬁ??mtoget her with a ring of -O (CRdRe) Ircr) ty}gg n%er ng
an integer froml to 5 Rd and Re |ndependenﬁly of each ot her represent a

hydr ogen at om an cal contaj lto 6 rbon Qr a
pheny P radi cal , SEongtufiquas, sRo1h: sEERRS! Fumbnen, iham168hd B s Tt one o
the follow ng gd@dhbﬂmnydm@kym m@&kange.nitro, cyano, CF[err], acyl or

acyl oxy cont aini ng lpgp ghdupar DqR) at 9€§ré§é1’ft§9.nt ok 8l ca85p A qerive
al kyl thi o, al koxy aIk |'am no, lﬂﬁga%élanrno kylanrn

al k
di al kyl ani noal kYI SYIRGRATEL B nP% FAM B355 o SREY 5 )éi’&aaﬁ’cﬂ’drr?'at ons,
- Rerr] reprEsemmpoztanwdﬁ@genaaﬂanatamhqcuenqarhunm ealdeal 6 hétéroato-

mes choisis parmi les atomes d'oxygéne, d‘'azote et de soufre,
on désigne notamment, les radicaux dérivés des alcanes dont
certains carbones sont remplacés par des atomes d'oxygéne, de
soufre ou par des groupement C=0, SO, SO,, NH, N(Alk), NH-CO,
10 N(Alk)-CO, CO-NH, CO-N(Alk), SO,-NH, SO,-N(Alk), (Alk) étant
tel que défini plus haut. Il peut alors s'agir des radicaux
suivants -CH,-CHy-0-CHy-CHy-, -CHy-CHy-N(CHy) -CHy-CH,-,
CH,-CH,-C(0) -CHy-CH,;, CH,-C(0)-C(Me),-CHjy.
Lorsque - [A]- représente un radical bivalent dérivé d'un
15 hydrocarbure acyclique, lin@aire ou ramifié&, saturé ou insa-
turé, comportant de 1 & 12 atomes de carbone, on désigne
notamment les radicaux alkylénes de formule - (CH,),-, dans
laquelle n représente un entier compris entre 1 et 12, tels
que -CH,-, -CH5,CHy-, -CHyCH,CH,- ou -CHpCHyCHoCHp-, ou bien
20 les radicaux alkényléne ou alkynyléne tels que -CH=CH-CHy- ou

-C=C-CHy-.

Lorsque ces radicaux bivalents sont ramifiés, il peut
s'agir de radicaux tels que -CH(CH3)-, -C(Me),, -CHy-C(Me);-,
~-CH(Et) -, -CH(C=CH)- ou -C(Cm=CH) (Et)-.

25 Lorsque [B] représente un radical bivalent -Ph-, le

groupement COR, peut &tre en position ortho, méta ou para. Il
se trouve de préférence en position para.
Lorsgue (D)g.45 est un radical bivalent dérivé d'un
hydrocarbure acyclique, linéaire ou ramifié&, saturé ou insa-
30 turé, comportant de 0 & 6 atomes de carbone, (D)g.g est
choisi parmi les valeurs de {[A] citées plus haut. On entend
par (D), l'absence de ce radical ce qui revient a avoir une
simple liaison covalente. (D) sera de préférence une simple
liaison ou un groupement (CH,),, n étant un entier choisi
35 parmi 1, 2 ou 3.
Lorsque Ra, Rb et Rc représentent un groupement
(CHy) g.3-Ar, (CHy)g_3-Het, (CHjy)g_3-Alk, (CHy)g.3 représente
soit une simple liaison dans le cas de (CH,),, soit les



3 halogen atom an O Ak radical or an O (CH err])[err]-Ar radical, A k and
Ar being as defined previously, - Grepresents, either a radical of fornula
GL [err] in which Rh is a hydrogen atomor an (Al k) group as defined 10
previously and (Het') is a heterocycle of general formula: [err] 15 in

whi ch (H) form W/Japsst he N=C-NH unit, the remai nder of a saictyFxoneba®r
unsat ur at ed, Q27 bi cyclic, aromatic or ngn- aromatic heterocycle

containing 1 to 9 carbon atonms and 2 to 5 hetéroatons chosen from oxygen,
non- sabst |t ut od, 238 -8hR St 3ol PR IR S50 Ra®and. Rb. bl ng as
Par le terme (Ar) représentant un groupement aryle
carbocyclique renfermant de 6 4 18 atomes de carbone, on
entend un radical dérivé d'un hydrocarbure cyclique aromati-
5 que tel que le radical phényle, naphtyle, phénanthrényl ou

bien un radical dérivé d'un hydrocarbure bicyclique ou tricy-
clique condensé comportant un cycle benzénique tel que inda-
nyle, indényle, dihydronaphtyle, tétrahydronaphtyle ou fluo-
rényl. La jonction s'effectue au niveau du cycle benzénique.

10 Il s'agit de préférence du phényle.

Par le terme (Het) représentant un radical dérivé d'un
hétérocycle aromatique ou non aromatique, saturé ou non
saturé, comportant de 1 & 9 atomes de carbone et de 1 & 5
hétéroatomes choisis parmi les atomes d'oxygéne, d'azote et

15 de soufre, on désigne notamment :

- les radicaux monocyclique hétérocycliques, par exemple les
radicaux thiényle, furyle, pyrannyle, pyrrolyle, imidazolyle,
pyrazolyle, pyridyle, pyrazinyle, pyrimidinyle, pyridazinyle,
thiazolyle, oxazolyle, furazannyle, pyrrolinyle, imidazoli-

20 nyle, pyrazolinyle, thiazolinyle, triazolyle, tétrazolyle,

- les cycles condensés hétérocycliques, par exemple le benzo-
furannyle, le benzothiényle, le benzimidazolyle, le benzo-
thiazolyle, le naphto[2,3-blthiényle, le thianthrényle,
l'isobenzofurannyle, le chroményle, le xanthényle, le phé-

25 noxathiinyle, l'indolizinyle, l'iscindolyle, le 3H-indolyle,
1'indolyle, 1l'indazolyle, le purinyle, le quinolizinyle,
1l'isoquinolyle, le quinolyle, le phtalazinyle, le naphtyridi-
nyle, le quinoxalinyle, le quinazolinyle, le cinnolinyle, le
ptéridinyle, le carbazolyle, le béta-carbolinyle, l'acridi-

30 nyle, le phénazinyle, le phénothiazinyle, le phénoxazinyle,
1'indolinyle, l'isoindolinyle, l'imidazopyridyle, 1l'imidazo-
pyrimidinyle ou encore les systémes polycycliques condensés
constitués de monocycliques hétérocycliques tels que définis
ci-dessus comme par exemple le furol2,3-blpyrrole ou le

35 thiéno{2,3-b]furanne,

- ou les hétérocycles saturés tels que pyrrolidine, pipéridi-
ne, morpholine.

Ce terme (Het) englobe par ailleurs les valeurs de



defined above, - or a (Het) radical (radical G3) as defined above, - or an
-NRh-C(=X)-NHRc radical (radical &4), in which X is a sul phur or oxygen
atomor NH, Rh and Rc are as defined 25 previously, - or an -NRh-S( err] Rc
radi cal, (radical in which Rh and Rc are as defined previously, the

dotted |ines %ﬁg zﬁﬁgt an optional second bond, as well as gggwﬁg b L b-ON

salts wth aci bases and the esters. 30 R err], Rerr] an err] can

be in position 8 9 or 10 of the tricycle. B§ compound of formula (1) is

i vi dual |y or BEES) nreTiRT. o, dee4pdes, SrBobadminty: o o bi val ont

radi cal derived 35 fPam ke stemment(@dkdr représentand un radacabr dérivi 'din

structure contahghbgcdrib@red 2 rfcﬁ{%nﬁft%ﬁeanﬂlﬂeéﬁé hamd 98t Sisc

rom omygen, Y G AL T e S 14 3 B okt

S acycliques les radicaux alkyles tels que méthyle, éthyle,

propyle, isopropyle, butyle, isobutyle, tert-butyle, n-
pentyle, n-hexyle, 2-méthyl pentyle, 2,3-diméthyl butyle, n-
heptyle, 2-méthylhexyle, 2,2-diméthylpentyle, 3,3-diméthyl
pentyle, 3-éthylpentyle, n-octyle, 2,2-diméthylhexyle, 3,3-

10 diméthylhexyle, 3-méthyl-3-&thylpentyle, nonyle, 2,4-dimé-
thylheptyle ou n-décyle, les radicaux alkényles tels que
vinyle, propényle, isopropényle, allyle, 2-méthylallyle,
butényle ou isobutényle, ou les radicaux alkynyles tels que
éthynyle, propynyle, propargyle, butynyle ou isobutynyle,

15 et dans le cas des radicaux cycliques, les radicaux cycloal-
kyles, tels gque cyclopropyle, cyclobutyle, cyclopentyle,
cyclohexyle ou adamantyle.

Lorsque Ra et Rb représentent ensemble avec l'atome
d'azote auquel ils sont 1liés un hétérocycle azoté&, il s'agit

20 notamment des hétérocycles saturés suivants morpholine, pipé-
ridine, pipérazine, pyrrolidine, ou des hétérocycles insa-
turés tels que pyrimidine, pyridine ou pyrazine.

Lorsque R,, Ry, R, et Ry représentent un radical O- (Alk)
‘renfermant de 1 4 12 atomes de carbone, il s‘agit de préfé-

25 rence des radicaux méthoxy, éthoxy, propyloxy, isopropyloxy,
butyloxy, allenyloxy ou propargyloxy. Lorsque R,, R3, R4 et
Rg représentent un radical O- (CHy)n.3-Ar on entend de préfé-
rence les radicaux phényléthoxy et phénylpropyloxy.

Lorsque R, et Ry forment ensemble un cycle du type

30 -0-(CRARe),-0-, n étant un entier de 1 4 5, il s'agit notam-
ment des radicaux -0-CH,-0, 0-C(Me,)-0, O-C(Ph,)-O.

R, et Ry sont impérativement en position ortho 1l'un de
l'autre.
Lorsque Rg représente un radical O-Alk ou O-Ar, Alk et

35 Ar étant substitués ou non substitués, il s'agit notamment des
radicaux suivants : (C;-Cg) alkoxy, (Cq-Cj,)-aryl (Cy-Cg)-
alkoxy, (Cg-Cy4) aryloxy, (Cy-Cg) alkylcarboxyloxy, (C,-Cg)
dialkylaminocarbonylméthoxy, (Cg-Cy,4) aryl (C,-Cg) dialkyl-



4 carbons are replaced by oxygen or sul phur atonms, or by the follow ng
groups: C=0 SO S(err], NH N(A k), NHCO N(A k)-CO CO NH CO NAlk),
S02- NH, S02-N(Al k), (Al'k) being as defined above. It can therefore be the
following radicals: 5 -CH[err]-CH[err]-O_CH[err]-CH[err]-

-CH err] - CH er R Ndghllserr]) -CH err] -CH err] -, PCT/FR97/00487
CHerr]-CHerr]-C(O-CHerr]-CHerr], CHerr]- C(O) C(Me)[err]-CH err]. Wen
-[A]- represents a bival ent radical derived from a saturated or

unsaturated, lin clic hydrocarbon contalnlng 1to 12
%?Jm%%a%éﬂ%ﬂﬁ%h:ﬁﬁ)’

carbon atons, there are articular the al e 2&‘:}95 of )
formula -(CH err])n-, LPKSGRE che rF?ERﬁB@?éﬁt EnaKadhe é\“yt?ﬁﬁar R fg 2 VL A
and 12, such as -2 anr]s-a,gitCHbeanﬁI&tedeé -::ad:.@ldﬁmr KECHPgY rd B lamdino, odi-
-suClc_IL e;;] FHQ[EHl ”c] W%F%{,%ﬂm&; t&% ¥ kenybene @l @&k winhaarihadi 62, ,)
arylamino.
Lorsque Rg représente le reste d'un amino acide il peut
s'agir d'amino acide L ou D.
Les amino acides L ou D peuvent &tre naturels ou non
naturels. De préférence il s'agit des a-amino acides. Par

10 exemple, ceux décrits dans Houben-Weyl, Methoden der
organischen Chemie, Band XV/1 et 2, Georg Thieme Verlag,
Stuttgart, 1974 :

Aad, Abu, yAbu, Abz, 2ABz, eAca, Ach, Acp, Adpd, Ahb, Aib,
BAib, Ala, PAla, Aala, Alg, All, Ama, Amt, Ape, Apm, Apr,

15 Arg, Asn, Asp, Asu, Aze, Azi, Bai, Bph, Can, Cit, Cys,
(Cys),, Cyta, Daad, Dab, Dadd, Dap, Dapm, Dasu, Djen, Dpa,

- Dtc, Fel, Gln, Glu, Gly, Guv, hAla, hArg, hCys, hGln, hGlu,
His, hlle, hLeu, hLys, hMet, hPhe, hPro, hSer, hThr, hTrp,
hTyr, Hyl, Hyp, 3Hyp, Ile, Ise, Iva, Kyn, Lant, Lcn, Leu,

20 Lsg, Lys, PBLys, Alys, Met, Mim, Min, nArg, Nle, Nva, Oly,
Orn, Pan, Pec, Pen, Phe, Phg, Pic, Pro, Apro, Pse, Pya, Pyr,
Pza, Qin, Ros, Sar, Sec, Sem, Ser, Thi, BThi, Thr, Thy, Thx,
Tia, Tle, Tly, Trp, Trta, Tyr, Val, tert-butylglycine (Tbg},
Neopentylglycine (Npg), Cyclohexylglycine (Chg),

25 Cyclohexylalanine (Cha), 2-Thienylalanine (Thia), acide 2,2-
diphénylamincacétique, acide 2- (p-tolyl) 2-phénylamino acéti-
que, acide 2- {p-chlorophényl) amino acétique,
ou encore
l'acide 2-pyrrolidine acétique, 1l'acide 1,2,3,4-tétrahydro-

30 isoquinoline 3-ac8tique, l'acide décahydroisoquinoline 3-
acétique, l'acide octahydroisoindol 2-acétique, l'acide déca-
hydroquinoline 2-acétique, l'acide octahydrocyclopenta [b]
pyrrol 2-carboxylique, l'acide 2-azabicyclo [2,2,2] octan-3-
carboxylique, l'acide 2-azabicyclo [2,2,1] heptan-3-carboxy-

35 lique, l'acide 2-azabicyclo [3,1,0] hexan-3-carboxylique,
Y'acide 2-azaspiro [4,4] nonan-3-carboxylique, l'acide 2-
azaspiro [4,5] decan-3-carboxylique, l'acide spiro (bicyclo
[2,2,1] heptan)-2,3-pyrrolidin-5-carboxylique, l'acide spiro



15 When t hese bival ent radicals are branched, they can be radicals
such as -CH(CH err])-, -C(Me)[err], -CHerr]-C(Me)[err]-, -CH(Et)-,
-CH(C=CH)- or -C(Cerr]CH(Et)-. When [B] represents a -Ph- bival ent
radi cal, the COR6 group can be in ortho, nmeta or para position. It is 20

preferably fog;g)dg{3 ;he para position. \Wen (D)[err] is a bipgp/rRSnokgdi cal
derived from 2683t ed or unsat urat ed, linear or branched, acyclic

hydr ocar bon cont ai ni ng 0O to 6 carbon atom; ?D)[err] i s chosen fromthe
val ues of [A] tio D)[e sence .of t
radi cal which og ?n %S%al #ﬁé £ %Hds Efgmaf %’fé"r?fb*
a single bond o2- azamﬁzqm-'lgr dép3.0, b b Qﬂpanﬂkg!@n-’beméeguér ohaglde or 3.
Wien Ra, Rb andgge &ﬁﬁ&lfoh%pﬁ:g"[lﬁirb +£63 12 Alarbosif ehd ) [ Prelabedeca-

' the thve of {i“zﬁf% pabaasien (e, brrgo} Lot hpsoaloduey | Macade prisbiafeor
-(CH err]) [ er 5] eycBypertsa t[sr]nwmplr@pcemlrm.cafm lqccaaygrOQr oup
isoindol-1-carboxylique, l'acide 2,3, 3a,4,6a-hexahydrocyclo-
penta (b] pyrrol-2-carboxylique, l'acide 2,3,3a,4,5,7a-
hexahydroindol-2-carboxylique, 1l'acide té&trahydrothiazol-4-
carboxylique, l’acide isoxazolidin-3-carboxylique, l'acide
10 pyrazolidin-3-carboxylique, l’'acide hydroxypyrrolidin-2-
carboxylique, qui le cas &chéant, peuvent &tre substitués
(voir les formules suivantes)



containing 6 to 18 carbon atons is nmeant a radical derived froman aromatic
cyclic hydrocarbon such as the phenyl, 35 naphthyl, phenanthrenyl radical
or a radical derived froma condensed bicyclic or tricyclic hydrocarbon
contai ning a benzene ring such as indanyl, indenyl, dihydronaphthyl,
tetrahydronapht‘g}sl /?Jsgl uorenyl. The junction occurs at the pchirkeweds?of

t he benzene ring. 7 I's preferably the phenyl. By the term (Het)
representing a radical derived froma saturat el or unsaturated, aromatic or
non-aromati ¢ heterocycle containing 1 to 9 carbon atons and 1 to 5 5

het er oat ons chosen from oxygen, nitrogen and sul phur atons, is neant in
particular: - nonocyclic heterocyclic radicals, for exanple the foll ow ng
radicals: thienyl, furyl, pyrannyl, pyrrolyl, imdazolyl,

@

10
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pyrazolyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, 10 thiazolyl,
oxazol yl, furazannyl, pyrrolinyl, imdazolinyl, pyrazollnyl t hi azol i nyl,
triazolyl, tetrazolyl, - condensed heterocycllc rings, for exanple

benzof urannyl, benzothi enyl, benzi m dazolyl, benzothiazol yl,

napht ho[ 2, 3-b g thianthrenyl, isobenzofurannyl 15 chy, fﬂgﬁg
xant henyl , bﬁgké?%+lnyl, I ndol i zi nyl, isoindolyl, 3H—|ndoly |H@M?
i ndazol yl, pur|nyl qU|noIizinyI, i soqui nol y¥9 qui nol yI, phthala2|nyl
naphthyrldlnyl qui noxal in

i nazol i nyl, nnol in ter
carbazol yl, beta-car B8P f tésag}tgt Y ,c%ﬂ Bﬁ%ﬁa‘i‘ﬁﬁgdﬁﬂ% HFag?‘%/Isont
phenoxazinyl, |neonuﬁyparlgx#mnkﬂidqws,lenihagwgga|qudemmmdsazdpybrqvensnu
or also the condgregdepolycyclic systens constituted by nonocyclic

i enol 2, 3+ b]  uPRr-Sss8e oftt ot e RdseBhn LV auiled god L A ©
pyrrolidine, ﬁlBéﬂﬂﬂBne,EhﬁhtﬁiM14deJ EP-A-46.953 EP A-49.605 ; EP-A-
49 .658 ; EP-A-50.800 ; EP-A-51.020 EP-A-52.870 ; EP-A-
79.022 ; EP-A-84.164 ; EP-A-89.637 ; EP-A-90.341 ; EP-A-
90.362 ; EP-A-105.102 ; EP-A-1059.020 ; EP-A-111.873 ; EP-A-
271.865 et EP-A-344.682.

10 De plus les amino acides peuvent &tre sous forme d'ester
ou d'amide, comme par exemple, ester méthylique, ester é&thyli-
que, ester isopropylique, ester isobutylique, ester tert-
butylique, ester benzylique, ethylamide, semicarbazide ou w-
amino (C,-Cg)-alkylamide.

15 Enfin, les groupes fonctionnels de ces amino acides
peuvent étre protégés. Les groupements protecteurs appropriés
tels que les groupements protecteurs des uréthannes, les
groupements protecteurs des carboxyle ou les groupements
protecteurs des chaines latérales sont décrites par Hubbuch,

20 Kontakte (Merck) 1979, n° 3, p. 14-23 et par Blillesbach,
Kontakte (Merck) 1980, n° 1, p. 23-35.

On peut citer par exemple Aloc, Pyoc, Fmoc, Tcboc, Z,
Boc, Ddz, Bpoc, Adoc, Msc, Moc, Z(Noz),'Z(Haln), Bobz, Iboc,
Adpoc, Mboc, Acm, tertbutyl, Obzl, Onbzl, Ombzl, Bzl, Mob,
25 Pic, Trt.
Lorsque G est un radical de formule Gl

‘
* -y LY}

—?l—(Het')
Rh

30
et (Het') est un hétérocycle de formule générale :

35 \N'//

dans lequel (H) forme, avec le motif N=C-NH-, un hétérocycle



This term (Het) includes furthernore the values of (Het') as defined
previously. By the term (Al k) representing a radical derived froma 30
saturated or unsaturated, l|inear, branched or cyclic, non- aromatic
hydrocarbon, is nmeant in the case of acyclic hydrocarbons the al kyl

radi cal s such %?ﬁf‘%' , ethyl, propyl, isopropyl, butyl, i sCOTFRS7/00487
tert-butyl, n-pentyl, n- hexyl, 2-nethyl pent Jr 2, 3-di met hyl butyl,
n- heptyl, 2- 35 nethylhexyl 2, 2-di met hyl pentyT, 3, 3-di nmethyl pentyl,

3-ethyl pentyl, n-geimles 2 ﬁyagg 3, ﬁogbngﬁfbﬁ e, saturé ou
3- et hyl - 3- et hyI ;?enty g ? 2, | e Iqueg % deg_gu t he @I rgll5
radi cal s such as RAMPRELE op@mortantﬁ qesép ge E/‘Pmesdlqeylca opg: Al 481412
but enyl or i sobutiBrgroatomesechdiyisy lparadi debsasonés ad' eylgemel,, dpaspye et
propargyl, de soufre, ce radical pouvant 8tre substitué ou non substi-

5 tué, Gl représente notamment des hétérocycles suivants :

N N—
._HN—{N}z)p —HN —{m}l&)m -—-HN—< jl

10

. _Hn_q::@ _HN_.(::@] _HN_.{"_}\
D

25 dans lesquels p représente un entier de 1 a 4.

- Lorsque G est un radical -NRaRb (nommé G2), Ra et Rb,
peuvent étre un atome d'hydrogéne, un radical (CHj)q.3-Ar,
(CHy) g.3-Het ou (CH3),.3-Alk. Les groupements Ar, Het et Alk
pouvant également &tre substitués par les groupements tels

30 que définis plus bas.

G2 peut étre notamment un groupement NH,, NH-Alk tel que
NHMe, NHEt, N(Alk), tel que NMe,, NEt,, NMeEt, NH-(CH,),.;-Ar
tel que NHPh, NHCH,Ph ou bien NHCH,Het tel gue NHCH,-pyrrol-
2-yle.

35 Lorsque Ra est un atome d'hydrogéne ou un groupement
(Alk) et lorsque Rb est un groupement (Het') on retrouve les
valeurs de Gl.

| Lorsque Ra et Rb forment ensemble avec l'atome d'azote



butynyl or isobutynyl, and in the case of the cyclic radicals, the
cycl oal kyl radicals, such as cyclopropyl, 5 cyclobutyl, cyclopentyl,

cycl ohexyl or adamantyl. When Ra and Rb represent together with the
nitrogen atomto which they are linked a nitrogenous heterocycle, they are

I n partlcular $§/§ Iomnng saturated heterocycl es: norphol i geyrrdhpegt di ne,
pi perazi ne, 134 or the 10 unsaturated heterocycles such as
pyri m di ne, pyrldlne or pyr azi ne. Vhen Rlerr}2 Rerr], R[err] and Rl err]

br of or abl y et nGRTEL: ARyBORF AR %é%é%?s%ﬁ%%i‘%zb oy 23] bR
or 15 propar gyl eept ﬂh!ngﬁQ@F¢@enﬂ{ IORyeligueﬁut¢{5yqup dégritenplum
ooy oo oy S A e AL b R, o
ohemy| eyl ovy 1 3dkealis o VST I sl a1 BLELT [ L0105 085" Der 2100
the 20 - O CH & ~vpn@, é@t@(ﬁuﬁsﬁ:xt}l)é ©u @of( Bupstityé O iladi'agiis. notamment des
hétérocycles listés plus haut et en particulier les hétéro-
cycles de formule générale (Het') telle que définie plus
haut. Lorsque cet hétérocycle est relié au niveau de son
atome d'azote, on retrouve les valeurs de G2 dans lesquelles

10 Ra et Rb forment avec l'atome d'azote qui les porte un hété-
rocycle.

- Lorsque G est un radical -NRh-C(=X)-NHRc (radical G4), ou
. NRhSOjRc (radical G5), dans lesquels X est un atome de sou-
fre, d'oxygéne ou NH, Rh et Rc sont tels que définis précé-

15 demment. Il s'agit notamment des groupements -NH-C(=NH)-NH,,
-NH-C(=0) -NH, ou -NH-C(=S)-NH,, -NH-C(=NH)-NHCH,-Ar tel que
-NH-C (=NH) -NHCH,Ph, -NH-C(=NH) -NHCH,-Het, -NH-C(=NH)-NHCH,-
Het', -NH-C(=NH)-NH-Alk tel que -NH-C(=NH)-NHCH;, ou -NH-
S80,Ph, les groupements Ar, Het, Het' ou Alk étant substitués

20 ou non substitués.

Les substituants é&ventuels des radicaux (Alk), (Ar),
(Het), (Het') ou NRaRb formant un hétérocycle, sont de préfé-
rence les radicaux suivants :

- halogéne : fluor, chlore, brome, iode,

25 - alkyle, alkényle, alkynyle renfermant de 1 & 12 atomes de
carbone tel que méthyle, éthyle, propyle, isopropyle, butyle,
isobutyle, tert-butyle, vinyl ou allenyl. Ces radicaux étant
eux mémes &ventuellement substitués par un ou plusieurs atome
d'halogéne, par exemple le fluor tel que le trifluorométhyle.

30 - oxo, cyano, nitro, formyl, carboxy et carboxyalkyl renfer-
mant de 1 & 6 atomes de carbone, carboxamide,

- alkoxy renfermant de 1 & 12 atomes de carbone tel que
méthoxy, éthoxy, propyloxy, isopropyloxy, butyloxy,
- alkylthio renfermant de 1 4 12 atomes de carbone tel que

35 méthylthio, é&thylthio, propylthio, isopropylthio, butylthio,
-~ amino, alkylamino renfermant de 1 & 12 atomes de carbone
tel que méthylamino ou é&thylamino, dialkylamino renfermant de
2 3 24 atomes de carbone tel que diméthylamino, diéthylamino,



Rlerr] and Rl err] nust each be in ortho position. Wien R err] represents an
O Ak or [err]-Ar radical, Alk and Ar being substituted or non-substituted,
it is in particular one of the following radicals: (Cerr]-Cerr]) alkoxy,
(derr]-derr]) aryI 25 (derr]-Cerr]) alkoxy, (Clerr]-Cerr]) aryl oxy,
(derr]-derr] %%&arboxyloxy, (derr]-derr]) PCT/FR97/00487

di al kyl am nocar nmet hoxy, (derr]-Cerr]) gryl, (dJerr]-derr])
di al kyl - aninocarbonylnethoxy When R err] rep+ sents an NHal k, NH(al k)2 or

NH- A di | t f f
e e; r ]r adi g?r] ) l é?éﬁ}yl%tﬂﬁimﬂé, arg%,rp qel rE‘:grsr g Jl?c‘%l.(\glg adni?fni'cl)ﬁﬁ(la\%%.fm et):ant

aryl , (C2 C8) aIHVFﬁWWﬁ%le@EFEr??U 8n1no Wien Rlerr] represents
t he remai nder of aranﬁmdmkgmedrenfmraﬁnemuaou[hwmem decicirbhne tebrqie

am no. aci ds can r 35 They are preferably a-am no
e 8 ol RatRardse,

aci ds. For exanpl¥e, 1ose escrl Met hoden der

or gani schen Chehi e, dipdikydamiyprallyie xe n?hf‘@m% Y4t AFomes, geysproone
1974: - Aad, Abu, WS quabdiméihylamiem, méltrﬂylerp, éfnplie, Ahb, Ai b,

- dialkylaminoalkyloxy renfermant de 3 3 25 atomes de carbone

tel que diméthylaminoéthyloxy,

- hydroxyle éventuellement acylé renfermant de 1 & 12 atomes
10 de carbone, par exemple acétoxy,

- acyle renfermant de 1 4 12 atomes de carbone tels que

formyle, acétyle, propionyle, butyryle, isobutyryle,

valéryle, isovaléryle, succinyle, pivaloyle benzoyle &ven-

tuellement substitué par exemple par un atome de chlore,

15 d'iode ou de fluor. On peut citer les radicaux chloroacétyle,
dichloroacétyle, trichloroacétyle, bromoacétyle ou
trifluoroacétyle,

- aryle carbocyclique ou hétérocycllque tel que phényle,
furyle, thiényle, pyridinyle ou aralkyle tel que benzyle, ces

20 radicaux étant eux-mémes éventuellement substitués par des
radicaux halogéne, alkyle, alkoxy, alkylthio, amino alkyle ou
dialkylamino indiqués ci-dessus.

Bien entendu, un ou plusieurs substituants, identiques
ou différents, peuvent &tre présents. Dans le cas de (Het)

25 les substituants peuvent &tre au niveau du groupement NH ou
de l'atome de carbone.

Ces substituants illustrent é&également la définition de
Ry- '
Il est bien entendu que lorsque R;, Ry, R3, Ry, Rg, Rg.

30 Ry, Ry, Ry renferment un groupement alkyle, aryle ou hétéro-
cycle tels que définis ci-dessus, ils peuvent &tre identiques
ou différents indépendamment les uns des autres.

L'invention s'étend naturellement aux sels des composés
de formule (I), comme par exemple les sels formés, lorsgue

35 les composés de formule (I) comportent une fonction amino ou
amino guanidine, avec les acides chlorhydrique, bromhydrique,
nitrique, sulfurique, phosphorique, acétique, trifluoroacé-
tique, formique, propionique, benzoique, maléique, fumarique,



7 [err]Aib, Ala, [err]Ala, [err]Ala, Alg, All, Ara, Ant, Ape, Apm Apr,
Arg, Asn, Asp, Asu, Aze, Azi, Bai, Bph, Can, Gt, Cys, (Cys)[err], Cyta,
Daad, Dab, Dadd, Dap, Dapm Dasu, Djen, Dpa, Dtc, Fel, dn, GQu, dy, Qu,
hAl a, hArg, hCys, h@n, hdu, 5 H's, hlle, hLeu, hLys, hMet, hPhe, hPro,

hSer, hThr hTr hTlyr, Hyl, Hyp, 3Hyp, Ile, Ise, lva, Kyn Hﬁw%égﬁ% Leu,
Lsg, Lys,. [erP‘] ?48 err]Iys Met, Mm Mn, nArg, Ne, 'JC% n, Pan,

Pec, Pen, Phe, Phg, Pic, Pro, Apro, Pse, Py&2% Pyr, Pza, Q n, Ros Sar, Sec,

o S I b ian ekl B oA L
(Chg), Cycl ohexyﬁmamm@:( @gpnesuTfitnhyies el q(uEhiLap agides méthane ou
di phenyl am noacgthgénéhithondguid, takéhésaxfa&eiadéyﬂ R@1ACELEC1E6 I dbides
2-(p- chIorophenglgzgnggl%%&%h%l%%ne sulfonigue et arylcarboxylique, ou
5 lorsque les composés de formule (I) comportent une fonction
acide, avec les sels des métaux alcalins ou alcalino terreux
ou d'ammonium &ventuellement substitué.
L'invention s'étend &galement aux esters des composés de
formule (I).
10 Dans un premier groupe préféré, 1l'invention a pour objet
les composés de formule gémnérale (I) telle que définie précé-
demment, répondant d la formule générale (I')

15

(')

20

dans laquelle R', représente un groupement
-C=C- [A']-[B']-COR'g, -CH=CH-{A']-[B']-COR'g,

25 - (CH,),-[A']-[B'}-COR'g, -O-[A']-[B']-COR'g,
-CH,CO- [A'] - [B] -COR'g, -I[A'])- représentant un radical bivalent
alkyléne, alkényléne ou alkynyléne renfermant de 1 & 6 atcmes
de carbone, [B'] représentant un radical CH(Z') ou une simple
liaison,

30 Z' représente un atome d'hydrogéne, un groupement
(CH2)0_6-NRaRb, (CHz)o_G'NH'SOZ-RC, (CHZ)O_G-NH-COZ-RC,

(CHy) g.g-NH-CO-Re, {CHy) ¢_g-NH-SO,-NH-Rc,
(CHy) o.g-NH-CO-NH-Rc, (CHy)q._g-COy-Re, (CHy)q_g-SO5-Re,
{CHy) g.g-CO-Rc ou (CH3)g._g-Rc, Ra, Rb et Re étant tels que

35 définis précédemment, R'g représente un radical OH, amino ou
alkoxy renfermant de 1 4 8 atomes de carbone, &ventuellement
substitué par un ou plusieurs radicaux choisis parmi les
radicaux hydroxy, amino, phényle, alkylamino ou dialkylamino,



15 or also 2-pyrrolidine acetic acid, 1,2, 3,4-tetrahydroi soquinoline 3-
acetic acid, decahydroi soquinoline 3-acetic acid, octahydro- isoindol
2-acetic acid, decahydroquinoline 2-acetic acid, octahydrocycl openta (b}
pyrrol 2-carboxylic acid, 2- 20 azabicyclo [2,2,2] octan-3-carboxylic acid,

2- azabicyclo [2, é %% heptan- 3-carboxylic acid, 2-azabicyclo [SciFijoeexan-
3-carboxylic aci azaspiro [4,4] nonan- 3- cg boxylic acid, 2-azaspiro
[4,5] decan-3-carboxylic acid, spiro (bicyclo %2 2, 1]

hept 2, 3- di_n- 5 b
SRR A 1 ;@;ggg@gzgéé&am ‘o, Shicki® ALY dLSHED di2ud. Zhaical

d, t 1
decan- 3- car boxy| iRetRPY &Scﬁh?ﬂ\l:g"c‘%g:%’r?eéé; b §¥$‘%ﬁ""lf’¥ar 8‘8%/?%%']‘5&%?
decahydr ocycl ooctpoim]iipngsr ebpPésemtrnty lune éwledpuetlammm@ec ldpdson, [@insi

pyrrol - 2-car boxyl ¢ | ERRB9M I TP Bad -
2,3, 3a, 4, 6a- hex‘h%drocycfopeﬁt%&?% <%§%$§Rgge§a?boxgllc a]'C|d%’al s et -ef

2,3,3a,4,5,7a- hex@#R¥ioi ndol - 2- carboxyl i ¢ acid, tetrahydro-
’ Dans un deuxiéme groupe préféré 1l'invention a pour objet

les composés de formule générale (I) telle que définle précé-
demment dans laquelle Ry représente un groupement -OH, -OCHj,
-OCH,CH3, -O- (CHy) 5-OH, -0-CHy-CH-CH,0H, -O- (CHy),-NHy,
10 |
OH
-0- (CHy) 5-N- (CH3) 5, -NH; ou -0- (CH,) -phényle, ainsi que les
sels d’addition avec les acides et les bases et les esters.
Dans un troisiéme groupe préféré, l'invention a pour

15 objet les composés de formule générale (I) telle que définie
précédemment dans laguelle R, représente un groupement
0- (CHy) 7. gCH(Z') -COOH ou - (CHy)g.7-CH(Z') -COOH, ainsi que les
sels d'addition avec les acides et les bases et les esters.

Dans un quatriéme groupe préféré, l'invention a pour

20 objet les composés de formule générale (I) telle que définie
précédemment, dans laquelle (Z') est un atome d'hydrogéne,
ainsi que les sels d'addition avec les acides et les bases et
les esters. _

Dans un cinqui&me groupe préféré, l1l'invention a pour

25 objet les composés de formule générale (I) telle que définie
précédemment, dans laquelle (Z') est le groupement
(CHy) g.g-NH-COz-Rc ou (CHp) g.g-NHRb, Rb et Rc étant tels que
définis 4 précédemment, ainsi que les sels d‘'addition avec
les acides et les bases et les esters.

30 Dans un sixiéme groupe préféré, l'invention a pour objet
les composés de formule générale (I) telle gue définie pré-
cédemment, dans laquelle Rb et Rc représentent le groupement
(CHy) g.3-Ar, Ar étant tel que défini précédemment et pouvant
étre substitué ou non substitué, ainsi que les sels d'addi-

35 tion avec les acides et les bases et les esters.

Dans un septiéme groupe préféré&, l'invention a pour
objet les composés de formule générale (I) telle qgue définie
précédemment, dans laquelle G est un groupement G4 de formule



t hi azol - 4- carboxylic acid, isoxazolidin-3-carboxylic acid,

pyrazolidi n-3-carboxylic acid, hydroxypyrrolidin-2-carboxylic 35 acid,
which if appropriate, can be substituted (see the follow ng formul ae):
[err] 9 The heterocyclic remainders as descri bed above are known for

exanple from W’t}’f@%"m ng Patents or Patent Appl | cations: geriAréyendsh 949;
US- A- 4, 374, 84 4, 350, 704; EP- A- 29, 488; EP- A- 31, 741; EP- A- 46, 953;

EP- A- 49, 605; EP-A-49, 658; EP-A- 50, 800; EP- A"G\Sl 020; EP-A-52,870;

EP-A-79, 022; Epiﬁﬁgé(;ﬁﬁH-NHRc, Rc étant tel que défini précédemment, ainsi
que les sels d'addition avec les acides et les bases et les
esters. _

Dans un huiti@me groupe préféré, l'invention a pour
5 objet les composés de formule générale (I) telle que définie
précédemment, dans laquelle G est un groupement G4 de formule
NH-C{=NH) -NH,, ainsi que les sels d‘'addition avec les acides
et les bases et les esters.
Dans un neuviéme groupe préféré, 1'invention a pour
10 objet les composés de formule générale (I) telle que définie
précédemment, dans laquelle G est un groupement -NH- (Het')
tel que défini précédemment et notamment,

o
|
15 __Hn-—{N\@.,zp e HN —{N I}I-b);ﬁ -——HN—< j'

e/ S HN

) _.HN_<j:Q) _HN_<:I® _Hn_q:}
_HN_/<:

p étant un entier &gal d 2, 3 ou 4, ces h&térocycles é&tant
substitués ou non substitués, ainsi que les sels d‘addition
avec les acides et les bases et les esters.

35 Dans un dixiéme groupe préféré, l'invention a pour objet
les composés de formule générale (I} telle que définie pré-
cédemment, dans laquelle G est le groupement



EP- A- 89, 637; EP-A-90, 341; EP-A-90; 362; EP-A-105,102; EP-A- 109, 020;

EP- A-111, 873; EP-A-271,865 and EP-A-344,682. In addition the amno acid can
be in ester or amde 10 form such as for exanple, nethyl ester, ethyl
ester; isopropyl ester, isobutyl ester, tert-butyl ester, benzyl ester,
ethyl am de, seg$eyhiggi de or wam no (C2-C8)- al kyl anmi de. Fi rraiTiFRI7/408
functional groups of these am no acids can 15 pe protected. Suitable
protective groups such as urethane protectivélgroups, carboxyl protective
groups or side-chain protective groups are described by Hubbuch, Kontakte

(Merck) 1979, Nerr] 3, p. 14-23 and by | esbach, Kontakte (Merck) 1980,
Nerr] 1, p. 23-35. 20 For e | ¢/ t foll ow ng can be nentioned:

Al oc, Pyoc, Fnoc, Tcboc, Z, Boc, , oc c, Msc, Moc, Z(NdJerr]),
Z(Hal n), Bobz, |boc, Adpoc, Mdoc, Acm tmupéutyl, ozl , Onbzl, Onbzl, Bzl
Mob, Pic, Trt.gmhen Gis aradical of formula GL

p étant un entier égal & 2, 3 ou 4, ainsi que les sels d'ad-
dition avec les acides et les bases et les esters.
Dans un onziéme groupe préféré, l'invention a pour objet

10 les composés de formule (I) telle gue définie précédemment
dont les noms suivent: '

- Acide 4- ((4- ((aminoiminométhyl)hydrazono) -9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz (e)azulén-yl) oxy) -butanoigue,
- Acide 5- ((4-((aminoiminométhyl)hydrazono) -9,10-diméthoxy-1,

15 2,3,4,5,6-hexahydro-8-benz(e)azulén-yl)oxy) -pentanoique,

- Acide 5- ((4- ((aminoiminométhyl)hydrazono) -8,10-diméthoxy-1,
2,3,4,5,6-hexahydro-9-benz(e)azulén-yl) oxy) -pentanoique,

- Acide 6- ((4- ( (aminoiminométhyl)hydrazono) -9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz(e)azulényl) oxy) -hexanoique,

20 - Acide 7-((4-((aminoiminométhyl)hydrazono)-9,10-diméthoxy-1,
2,3,4,5,G—hexahydro-a-benz(e)azulénylioxy)-heptanoique,

- Acide 5-((9,10-diméthoxy-1,2,3,4,5,6-hexahydro-4-((4,5-
dihydro-1H-imidazol-2-yl) hydrazono) -8-benz (e) azulényl) oxy) -
pentanoique,

25 - chlorhydrate de 5-((4-( (aminoiminomé&thyl)hydrazono)-9,10-
diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -
pentanocate d'éthyle,

- Acide 4-((4- ((aminoiminométhyl)hydrazono) -8,9-diméthoxy-1,
2,3,4,5,6-hexahydro-10-benz{e)azulényl) oxy) -butanoique,

30 - Acide 5-((4-((aminoiminométhyl)hydrazono)-8,9-diméthoxy-1,
2,3,4,5,6-hexahydro-10-benz (e)azulényl) oxy) -pentanoique,

- Acide 5- ((4- (({amino)carbonyl)hydrazono) -9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz (e)azulényl) oxy) -pentanoique,
- Acide 5- ((4- ({(amino)thiocarbonyl)hydrazono)-9,10-dimé-

35 thoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -penta-
noique,

- Acide 4- ((4-((aminoiminométhyl)hydrazono) -8,10-diméthoxy-1,
2,3,4,5,6-hexahydro-9-benz (e)azulén-yl) oxy) -butanoique,



25 [err] and (Het') is a heterocycle of general

formula: 30 [err] 35 in which (H fornms, with the N=CNH unit, a saturated
or unsaturated, nono- or bicyclic, aromatic or non-aromatic heterocycle
containing 1 to 9 carbon atonms and 2 to 5 heteroatons chosen from oxygen,

ni trogen and sul phur atons, 10 this radical being able t Lt uted
or non- substlﬂﬁ?g 8¢5 represents in particular the foIIOMAﬁggﬁg?g$§§;cles:
[err] 20 in which p represents an integer frdtnl to 4. - Wen Gis an

-NRaRb radi cal (cal ed GQ) d Rb can be a
cide 6-11(4- ((4 -dihydro-1H- lmidazol 2-yl)hydrazono) -9,10-

diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -
hexanoique,
- Acide 5-((4- ((amlnoimlnométhyl)hydrazono) 9,10-diméthoxy-1,

5 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -3,3-diméthyl-4-
oxo-pentanoique,
- Acide 5-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy)-3,3-
diméthyl-4-oxo-pentanoique,

10 - Chlorhydrate de l'acide 5-((4- ((aminoiminométhyl)hydrazo-
no) -9,10-diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azu-
lényl) oxy) -pentanoique, .

- Acide 4-((4-((4,5-dihydro-1H-imidazol-~2-yl)hydrazono)-9,10-
diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -

15 butanoique,

- Acide 5-((8( (aminoiminométhyl)hydrazono)-6,7,8,9,10,11-
hexahydro-azuléno(5,6-d) -1,3-benzodioxol-4-yl)oxy) -pentanoi-
que, '

- Acide 5-(({8({aminoiminométhyl)hydrazono)-2,2-diphényl-

20 6,7,8,9,10,11-hexahydro-azuléno(4,5-e) - (1,3) -benzodioxol-4-
y1l) oxy) -pentanoique,

- Acide 4-((9,10-diméthoxy-4-((1,4,5,6-tétrahydro-2-pyrimi-
dinyl)hydrazono) -1,2,3,4,5, 6-hexahydro-8- benz(e)azulényl)
oxy) -butanoique,

25 - Acide 2-({(4-({4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
diméthoxy-1,2,3,4,5,6-hexahydro-8-benz (e)azulényl)oxy) -&tha-
noique,

- Acide 3-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -9,10-
diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz (e)azulényl)oxy) -pro-

30 panoique,

- Acide 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
1,2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -butanoique,
- Acide 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
1,2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -butanoique,

35 - 0-(4([(4,5-dihydro-1H-imidazol-2-yl)hydrazono] -9,10-dimé-
thoxy-1,2,3,4,5,6-hexahydro-8-benz{e] azulényl] -N- [ (phényl -
méthoxy) carbonyl] -DL-homoserine,
~ 0-[4[(4,5-dihydro-1H-imidazol~-2-yl)hydrazono)-1,2,3,4,5,6-



hydrogen atom a (CHerr])[err]-Ar, (CHerr])[err]-Het or

(CH err])[err]-Alk 25 radical. The Ar, Het and Al k groups al so being able
to be substituted by groups as defined below. G can be in particular an
NH2, NH Al k group such as NHMe, NHeT, N(Alk)2 group such as Nwe[err],

NEt[err], NNbE&gﬁggg&gH[err])[err]- 1- Ar group such as NHPh, piiriERbrBoead?Ph or
NHCH err] Het g ch as 30 NHCH2-pyrrol-2-yl. Wien Ra is a hydrogen atom

or an (Al k) group and when Rb is a (Het') gr&ﬁb t he val ues of Gl are found.

When Ra and Rb for her it | N A& L &Py E8YorRF19 -DL.-
linked a nit rogeﬁsgt%ﬁ)ge,%:%é’f\gze[?lépﬁllgﬁi#)%g [p‘c' Ll 53 S?ﬁ?g)%et eorr%'éacl I C
groups as descri Bewogg®»W®e, t hese being able to be substituted or

non-substituted. -- oWen[ A, 3 4(-ldétrahpdrs a6 - fymiaiicdinyEB) hydrazomali ©5l10-
being able to beusuBSLEYIED F, 41876 HRRAAFAES B Hehnz (81 hBulenyl] N-
5 [(phénylméthoxy) carbonyl] DL-homoserine,
- ester (2,3-dihydroxypropylique) de 0-(9,10-diméthoxy
1,2,3,4,5,6,-hexahydro 4-[(1,4,5,6-tétrahydro 2-pyrimidinyl)
hydrazono) -8-benz (e)azulényl] N-[(phénylméthoxy) carbonyl]
DL-homoserine,

10 - O-[4-[{4,5-dihydro 1H-imidazol-2-yl) hydrazono] 9,10-dimé-
thoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] N-[(8-quino-
1éinyl) sulfonyl] DL-homoserine,

- monochlorhydrate de O-[4-[(4,5-dihydro 1H-imidazol-2-yl)
hydrazono] 9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-benz(e) -

15 azulényl] N-[([3-{4-(3-pyridinyl) 1H-imidazol-1-yl] propoxy]
carbonyl] DL-homoserine,

- Acide 5-[[4-[(4,5-dihydro 4-oxo 1H-imidazol-2-yl) hydra-
zono} 9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulényl]
oxy] pentanoique,

20 - 0-[9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-[(4,5,6,7-tétra-
hydro 1H-1,3-diazépin-2-yl) hydrazbno] 8-benz(e) -azulényl] N-
[ (phénylméthoxy) carbonyl] DL-homoserine,

- 0-[9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-((3a,4,5,6,7,7a-
hexahydro 1H-benzimidazol-2-yl) hydrazono] 8-benz{e)azulényl]

25 N- [ (phénylméthoxy) carbonyl] DL-homoserine.

L'invention a également pour objet un procédé de
préparation des composés de formule générale (I) caractérisé
en ce que 1l'on soumet un composé de formule (II) :

i &

30

(II)

35

dans laquelle Ry, Ry, R4 et Rg sont tels que décrits précé-
demment 3 l'exception de la valeur hydroxyle,



particular the heterocycles listed above and especially the heterocycl es of
general fornula (Het') as defined above. Wen this heterocycle is connected
at the level of its nitrogen atom the values of & are found in which Ra
and Rb 5 forma heterocycle with the nitrogen atomthat carries them -
Wen Gis an -NR)- X) NHRc radical (radical &4), or an N 4100267

radi cal (rad|8§?97 , in which X is a sul phur or oxygen atomor NH, Rh and
Rc are as defined previously, it is in parti®Ql ar one of the foll ow ng

ro . - NH r 10 HL. e =S)-NH err],
0o o P S B a0 0 Sl Kol o9 il
- NH C( =NH) - NHCH@éuné - biege, - NH- C( NH) NHCH err]-Het', -NH C(=NH)-NH Al k
such as -NH C(=NH)-NHCH err], or -NH SO err]Ph t he Ar Het, Het' or Ak

groups being substituted or non t The pOSSIb|e
substituents of the (A k), (Ar)lé#F@§§ ?%ib? 360r NRaRb radical s f%ﬁ%ing a
heterocycle, are preferably the follow ng radicals: - halogen: fluorine,

chlorine, brom gg, g*@4i &&mposé de formule (F',) en présence d'une phosphine
et d'azodicarboxylate de diéthyle :

HO- [A] - [B] -CORg (F'4)
10
dans lesquelles Hal est un atome d'halogéne, [A], ([B] et Rg
sont tels que décrits précédemment, [B] pouvant &galement
représenter le groupement -CH- , P étant un groupement
o
15 NH-P
protecteur de la fonction amine, afin d'obtenir un composé de
formule (IIIa) :

20 Rg—C —[B}__[A}__o

(ITIa)

25

soit & l'action d'un groupement activant puis d'un composé de
30 formule (F2) en présence d'un catalyseur :

0
I

H-C=C- [A] - [B] -C-Rg (F2)
35 :
afin d'obtenir un composé de formule (IIIb) :



- al kyl, alkenyl, alkynyl containing 1 to 12 carbon atons 20 such as

nmet hyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,.vinyl or

al l enyl; these radicals thensel ves being optionally substituted by one or
nore hal ogen atons, for exanple fluorine such as trifluoronethyl, - oxo,
cyano, nitro, f\gégy,h“scar boxy and carboxyal kyl 25 cont ai ni ng BECI/ERI3/00487 bon
atons, carboxam dé, - al koxy containing 1 to %% carbon atons such as

met hoxy, ethoxy, propyl oxy, isopropyloxy, butyfoxy, - alkylthio containing
1 to 12 carbon atons such as nethylthio, ethylthio, propylthio,

i sopropylthio, butylthio, ® - am no, alkylam no containing 1 to 12 carbon
atons such as nethylamno §ir e | antng, dial kyl aRgno containing 2 to 24
carbon atons such as dRget hioTEEh +RyC ZECno, |nmet hyl - et hyl am no, each
of these dial kyl am no radical s—optiohalfly bei ng\j idrzeq form 35 -

am noal kyl containing 1 to 12 carbon atons suc
am noet hyl , 5

O {IIIb)

10
composés de formule (IIIa) ou (IITb) que l'on goumet &
l'action d'un composé de formule (F3) :

H,N-G (F3)
15
dans laquelle G est tel que décrit précédemment, afin d4'cb-
tenir les composés de formule (IVa) et (IVb) correspondant &
certains produits de formule (I) :

0
20 T
Rg —C—[B]—[A
(Iva)
25
30
(IVD)

35




- di al kyl am noal kyl containing 3 to 25 carbon atonms such as di net hyl am no
nmet hyl or ethyl, 12 - dial kyl am noal kyl oxy containing 3 to 25 carbon
atons such as di net hyl am noet hyl oxy, - optionally acyl ated hydroxyl
containing 1 to 12 carbon atons, for exanple acetoxy, 5 - acyl containing 1

to 12 carbon qfoo %ch as fornyl, acetyl, propionyl, butyryorsrenbudsy'y! .
val eryl, isova éﬂ@“, succi nyl, pivaloyl, benzoyl optionally substituted for

exanpl e by a chlorine, iodine or fluorine at#8n the chl oroacetyl,
di chl oroacetyl, triEhI oroacettyl e l%ro acet % or 10 trifluoroacetyl.radicals
can be nentioneJ*e LcBF LI % aﬁglfggf’83§ 1 Ang R SFERCEPBRERAS furyl
thi enyl, pyridi nyE dfactiokyd'une fpage bundyhn acide afidi del sliver l'ester

et d'obtenir l'acide correspondant,

- a l'action d'un agent réducteur apte & réduire partielle-

5 ment ou totalement les insaturationms,

- d 1l'action d'un agent d'hydratation de la triple liaison,

- d 1'action d'un agent de d&alkylation,

- 4 l'action d'un agent de déprotection de la fonction NH-P en

béta de CO-Rg lorsgue [B] représente le groupe CH-NHP,

10 - 3 la formation du groupement NH-SO,R,, NH-CO,R., NHCOR.,
NH-SO,-NH-R,, NH-CO-NHR, & partir de l'amine correspondante en
béta de CORg, pour cobtenir les composés de formule (I)
correspondant gque l'on soumet le cas échéant 3 l'action d'un
acide ou d'une base afin d'obtenir les sels correspondants ou

15 4 l'action d'un agent d’estérification afin d'obtenir les esters
correspondants.

L'action du composé de formule Hal- [A]- [B]-CORg (F1) est
effectuée de préférence en présence d'une base minérale telle
que le carbonate de potassium ou le carbonate de sodium en

20 présence d'un solvant dipolaire aprotique tel que le
diméthylformamide. Hal est de préférence un atome de chlore
ou de brome.

L'action du composé de formule HO- [A]- [B] -CORg (F'y) est
effectuée en présence d'une phosphine telle que la triphényl-

25 phosphine et d'un agent tel que le diéthyl azodicarboxylate
(DEAD) dans un solvant aprotique tel que le chlorure de
méthyléne.

L'action du composé de formule H-C=C- [A] - [B} -COR; (F2)
est précédée par celle d'un groupement activant tel gue

30 1'anhydride triflique de formule (CF3S80,),0 en présence
d'une base telle gue la pyridine afin de former le triflate
correspondant de formule {0SO,CF3) puis effectuée en présence
d'un dérivé du palladium (Pd%) tel que le Pd(PPhy),.

L'action de NH,-G (F3) s'effectue, soit sans solvant,

35 soit dans un solvant alcoolique tel que l'éthanol ou le
butanol. Le synthon NH,-G est &éventuellement utilisé sous la
forme d'un sel tel que le chlorhydrate ou le bromhydrate.

La réaction de saponification de la fonction ester



t hensel ves being optionally substituted by hal ogen, al kyl, al koxy,

al kyl thio, am no al kyl or dialkylamno indicated 15 above. O course, one
or nore identical or different substituents can be present. In the case of
(Het) the substituents can be at the |evel of the NH group or the carbon

atom 20 -W8§ﬁ34§k535t ituents also illustrate the definitipor/mto7/69487r] .
It is understood that when Rerr], Rerr], R[srr], Rlerr], Rerr], Rerr],
Rlerr], Rb, Rc contain an alkyl, aryl or hete acyclic group as defined

ferr], ¥ ontai n a _ _
The. Chvent | on nattr Gy s Bag.eamTe Wy LHPATRTthe Iofie IS Lo I8

(1), such as for B&kR SNREe o4l 13 PRI/ JA0F LRetED wranng: fH 42 (1)
contain an am no #¥caul rmfgrdendi el faueticométhanblt be Ibéthanolg & geut

hydrochl oric, hydé%ﬁé?l@n% c'iii%'k.cl'é%é&‘%d ni1ARASRBRAL Caeibh AR Méthodes
trifluoroacetic, r'm C, propionic, benzojc,
5 connues de l'homme du métier.

La réduction des insaturations peut s'effectuer soit de
maniére totale par action d'hydrogéne en présence d'un cata-
lyseur tel que le palladium sur charbon ou un catalyseur au
rhodium tel que le réactif de Wilkinson soit de maniére

10 partielle (alkynyléne devient alkényléne) par action d'un
catalyseur empoisonné tel que le palladium sur sulfate de
baryum empoisonné par la pyridine ou la triéthylamine.

La réaction d'hydratation permettant d'accéder a un
groupement -CH,CO- [A] - [B]-CORg & partir de -Cs=C- [A]- [B] -CORg

15 s'effectue de préférence par action d'eau en présence de
sulfate de mercure.

La réaction de déalkylation permettant d'accéder aux
produits de formule (I) avec R,, R3, Ry ou Ry représentant
des hydroxyles s'effectue en présence de chlorure d'aluminium

20 ou de tribromure de bore.

La fonctionnalisation de NH, en alpha de CORg, [B]
représentant CH-NH, ou CH-NH,, Hcl, s'effectue selon les
méthodes classiques connues en chimie organique.

_ La formation de NHSO,R, & partir de l'amine correspon-
25 dante s’effectue de préférence par action de R,SOpHal en
présence d'une base par exemple la triéthylamine.

La formation de NHCO;R. d partir de l'amine
correspondante s’effectue de préférence par action de R, OH
selon la méthode décrite dans J. Org. Chem., 61, 3929-3934

30 aprés avoir fait agir au préalable le triphosgéne en présence
de bicarbonate de sodium afin d'obtenir intermé&diairement
1'isocyanate.

Les réactions de salification peuvent étre effectuées
dans des conditions usuelles. On opé&re par exemple, pour

35 salifier le groupement terminal CO,H de R;, en présence d'un
sel de sodium tel que le carbonate de sodium ou le carbonate
acide de sodium ou de potassium.

De méme, la salification de l'amine ou de l'amino-



nmal ei c,

fumaric, succinic, tartaric, citric, oxalic, glyoxylic, aspartic,

al kanesul phoni ¢ such as net hane- or ethanesul phonic, arenesul phonic, such
as benzene or paratol uene sul phoni ¢ and aryl carboxylic, or when the 35
conpounds of formula (1) contain an acid function, with alkali netal or

al kaline-earth salts or optionally substituted annnniun1salg§?
i nvention al s&EXP4Hs to the esters of the 13 conpounds o

repSfiogar. (1.

In a first preferred group, a subject of the24nvention is the conpounds of

gener al

(r):

5 [err]

fornmul a

10

15

20

25

a0

35

I%_ai defined‘PreviousI , corresponding to,general formnula
anidine gque peuvent représenter G, par un acide, est réali-

gée dans les conditions usuelles. On opére par exemple avec
l'acide chlorhydrique, par exemple en solution &thérée.

L'estérification &ventuelle des produits est effectuée
dans les conditions classiques connues de l'homme du métier.

On opére en général en faisant réagir l'acide de formule
(I) ou un dérivé fonctionnel avec un réactif capable d'intro-
duire le groupe ester dont une liste non exhaustive figure
ci-dessus dans la définition de Rg.

Les produits de formule générale (F1), (F'l), (F2),
(F3), sont connus ou préparés selon les méthodes connues de
1'homme du métier.

On peut é&galement inverser l'ordre de greffage des
différents réactifs, & savoir on soumet le composé de formuile
(II) & l'action d'un composé de formule F3 afin d'obtenir
intermédiairement le produit de formule (IIXIc) :

(ITIc)

que l'on soumet & l'action d'un composé de formule (F1), (F'1l)
ou (F2) afin d'obtenir les produits de formules (IVa) et
(IVb) correspondants.

Dans ce cas, il faudra le cas échéant, prévoir une
protection du groupement G du produit de formule (IIIc) puis,
aprés introduction de (Fl1), (F'l) ou de (F2), une déprotec-
tion selon les méthodes connues de 1'homme du métier (T.W.
GREENE Protective Groups in Organic Synthesis. John Wiley and
Sons Inc. 1991).

La réaction de déprotection du groupement NH-P en béta
de CO-Rg, I[B] représentant le groupe CH-NHP, s'effectue é&ga-
lement selon les méthodes connues de l'homme du métier,



in which R[err] represents one of the follow ng groups: 15
-C=C-[Alerr]]-[B[err]]-COR [err], -CH=CH[A[err]]-[B[err]]-CORerr],
-(CHerr])[err]-[Alerr]]-[Blerr]]-CORerr], -O[Aerr]]-[Blerr]-COR 6,
-CH2CO- [Alerr]]-[B]- CCR[err], -[Alerr]]- representing a bivalent alkylene,
al kenyl ene or % ane radical containing 1 to 6 carbon at ra/FRIBPEST | |
representing a %%%err]) radi cal or a single,20 bond, Z err] represents a
hydrogen atom one of the follow ng groups: ( [err])[err] NRaRb,

CH N N

(G o R B e i G, e
(CH[ err]) [ err] - NFGaSHQnRES gﬁf ég%g cpar 'exemple par action
(CHerr])[err] - Sdenrjeids &ﬂo(rﬁwie‘iq}lﬁerr] CORC or (CH[err])[err] Rc

Ra, Rb and Rc being ag,gf bQEchﬁéﬂéﬂHéﬂﬁﬁso%ﬁl’srh ﬁﬁpﬁf‘é@éﬂs%sa
or al koxy radi cal contalnlng 1 to, 8 carbon atoni gg onal |y su Stl gted by
F 2phetiAtLeHR 3R

one or rore rad? AU d8eFEPPERT SR R8P S Elo;
di al kyl am no r adipdcessti@ Bpatrhédhés Riis rdes epﬂ.éukes spé:;ncklawnsat bmor a

met hoxy radical, anghGiicd BasdRbLNEsk &Mk BliCasBdd et renBatLeREeSeNt
an minérale par les ostéoblastes et la résorption osseuse est le

résultat de la dissolution de cette matrice osseuse par les

10 ostéoclastes. L'ostéoporose est caractérisée par une perte
séche de cette matrice osseuse. Un ostéoclaste mature activé
résorbe l'os aprés adhésion d la matrice osseuse via la
sécrétion d'enzymes protéolytiques, et de protons a l'inté-
rieur de la zone d'adhésion, aboutissant & des dépressions ou

15 des creusements de la surface de l1'os qui apparaissent au
moment ol l'ostéoclaste se détache de l'os.

Les camposés de formule (I) ainsi que leurs sels d'addi-
tion pharmaceutiquement acceptables présentent d'intéressan-
tes propriétés pharmacologiques. Ces composés inhibent la

20 résorption osseuse qui est médiée via les ostéoclastes.

Les composés de l'invention sont ainsi utiles dans le
traitement de maladies provoquées par la perte de la matrice
osseuse, notamment, 1l'ostéoporose, l'hypercalcémie de mali-
gnité, 1l'ostéopénie due aux métastases osseuses, les paro-

25 dontites, l'hyperparathyroidisme, les érosions periarticu-
laires dans l'arthrite rhumatoide, la maladie de paget,
l'ostéopénie induite par 1'immobilisation, les traitements
par les glucocorticoides ou les déficiences d'hormones
sexuelles miles ou femelles.

30 Ils peuvent également &tre utilisés pour le traitement
des désordres inflammatoires, cancéreux et cardiovasculaires
incluant l'athérosclérose, la resténose.

Ils peuvent enfin étre utilisés comme inhibiteurs de
l'angiogenése et donc dans le traitement des tumeurs, par

35 inhibition de leur néovascularisation, des rétinopathies
diabétiques et des néphropathies.

Des études récentes ont montré que la fixation de
l'ostéoclaste 3 1'os est médié par des récepteurs : les



optional second bond, as well as the addition salts with acids and bases
and esters. In a second preferred group a subject of the invention 35 is

t he conpounds of general fornula (1) as defined previously in which R6
represents one of the follow ng groups: -CH, 14 -OCH err],

-OCH err] Cl-l[erv;(]’ .y (CHerr])[err]-CH, -O CH err]-CH CH ergd{sto7/6dds?
-C>(CH[err])[errffﬁ err], -O(CHerr])[err]-N(CHerr])[err], -NHerr] or
-O(CHerr])-phenyl, 5 as well as the additi%h salts with acids and bases
and esters. In ﬁ &gird Ereferred group a subject of the invention is the
conmpounds of ge B-8PC+8r AUl a (1) as defined previously in which R err]
represents an O ( CH beg] jptégiggs[sont] pneCapperfamille de récepteurs

-(CH err])[err] niddidher 1ba -fiLddBuaUn adhevebh @sllie/addihienesapiss
particuliérement cellule/matrice, incluant notamment o2bg3
5 comme récepteur des plaquettes sanguines (fibrinogé@ne) et
avf3 comme récepteur de la vitronectine, des sialoprotéines
osseuses comme l'ostéopontine et la thrombospondine.
Ces récepteurs qui sont des hétérodiméres protéiques
composés de deux sous unités o et B, possédent des sites de
10 fixation d'ions divalents comme le Ca2* notamment et un site
de reconnaissance de leur ligand prédéfini par la qualité de
leurs sous unités.
Le récepteur avf3 est une glycoprotéine transmembranaire
qui est exprimée dans un grand nombre de cellules incluant
15 les cellules endothéliales, les cellules du muscle lisse,
l'ostéoclaste et des cellules cancéreuses ce qui entrafine
ainsi une pluripotentialité des composés selon 1l'invention.
Les récepteurs avf3 exprimés au niveau de la membrane
des ostéoclastes sont 4 la base du processus
20 d'adhésion/résorption, contribuent & l'organisation du cyto-
squelette cellulaire, et sont impligqués dans 1'ostéoporose
(Ross et al., J. Biol. Chem., 1987, 262, 7703).
Les récepteurs avfil exprimés au niveau des cellules du
- muscle lisse de l'aorte, stimulent leur migration vers la
25 neointima, ce qui entraine la formation de 1l'athérosclérose
et la survenue de resténose post-angioplastique (Brown et al,
cardiovascular Res. (1954), 28, 1815).
Les cellules endothéliales secrétent des facteurs de
croissance qui sont mitogénes pour 1'endothélium et peuvent
30 contribuer 3 la formation de nouveaux vaisseaux sanguins
{Angiogenése). La stimulation angiogénique provogue la forma-
tion de nouveaux vaisseaux sanguins.
Les antagonistes de l'intégrine avf3 peuvent ainsi
entrainer une régression des tumeurs cancéreuses en induisant
35 1l'apoptose des vaisseaux sanguins angiogéniques. (Brook et
al. Cell (1994) 79, 1157).
Les ligands naturels de 1l'intégrine avf3 contiennent
tous le motif RGD (Arg-Gly-Asp). Les peptides contenant ce



wi th acids and bases and the esters. In a fourth preferred group a subject
of the invention is the conpounds of general forrmula (1) as defined
previously, in which (Z') is a hydrogen atom as well as the 15 addition
salts with acids and bases and the esters. In a fifth preferred variant a

subj ect of theyj V\,ﬂ 0N i s the conpounds of general fornula XOTFRAOEET | ned
previously, in I ch (Z[err]) Is the (CH[err]%%err]-NH-CC{err]-Fm or
(CHerr])[err]-NHRb group, Rb and Rc being as“defined previously, 20 as

wel | as the addi taa;el}bfsibbs ?héﬂ e&éd&e@%ﬁ g2 fﬁrﬁésts%% cbﬁn@ssbdﬁf'

preferred group ct tlon I s_tThe_conpounds, of
fornula (1) as dé?%&%gFéug %ﬂ’bﬁeRBaaﬁéS TR S&dd g {’@2) 0
3-Ar group, Ar bedTgmpaihemedefdeeﬁ aﬂhéainnﬂdgsabdtée¢lqptﬂﬂ(Buuolbe matrices

Subst Ut ed 0 Nafen SUAS b Hlowein BN 12125 shse add L1l Saliswayi, L hogi ds

and bases and the esters. In seventh preferred group a subject of
i nventi on 5 368).

Le peptide Echistatine isolé du venin de serpent conte-
nant également un motif RGD est décrit comme inhibiteur de
1'adhésion des ostéoclastes a 1l'os, et est donc un puissant
inhibiteur de la résorption osseuse dans les tissus en cul-

10 ture in vitro (Sato et al. J. Cell. Biol. (1890), 111, 1713)
et in vivo chez le rat (Fisher et al. Endocrinology (1983),
132, 1441).

Les composés de formule (I) ainsi que leurs sels d'addi-

tion et leurs esters pharmaceutiquement acceptables peuvent

15 posséder notamment une affinité vis-d-vis du récepteur de la
vitronectine avf3 ou vis-3-vis d'autres intégrines ayant pour
ligand la vitronectine (avfl, avf5, a2bf3) en inhibant la
liaison & leur ligand naturel.

Cette propriété rend ainsi les composés de l'invention

20 utilisables pour la prévention ou le traitement de maladies
dont la pathologie sous-jacente est provoquée par les ligands
ou les cellules qui interagissent avec le récepteur de la
vitronectine.

Ces composés peuvent posséder également une activité

25 vis-a-vis d'autres intégrines qui interagissent avec leur
ligand via la séquence tripeptidique RGD, leur conférant des
propriétés pharmacologiques utilisables pour traiter les
pathologies associées 3 ces récepteurs.

Cette activité vis-a-vis des intégrines rend ainsi les

30 composés de 1l'invention utilisable dans le traitement de
nombreuses maladies telles que celles mentionnées plus haut
ou dans la revue de Dermot Cox DN&P 8(4) Mai 1995, 197-205
dont le contenu est intégré dans la présente demande.

L'invention a donc pour cbjet les composés de formule

35 (I) a titre de médicaments, ainsi que leurs sels d'addition
ou leurs esters pharmaceutiquement acceptables.

Parmi les médicaments de l'invention, on peut citer
particuliérement les composés décrits dans la partie



I's the conpounds of general fornula (1) as defined 30 previously, in which
Gis a 4 group of fornmula -NH C(=NH) - NHRc, Rc bei ng as defined previously,
as well as the addition salts with acids and bases and the esters. In a
eighth preferred group a subject of the invention is the conpounds of

gener al fornu&ﬁ}#» s defined 35 previously, in which Gis prikofiéoas Of
formula NH C(= , as well as the addition salts with acids and bases

and the esters. In an ninth preferred group #8subject of the invention
is the conpounds of gene%%# formula (1) as defined previously, in which G
s an - NH Het' % hed previously and in particular [err] 20

Parmi ces produits, l'invention a plus particulidrement
pour objet, d titre de médicaments, les composés de formule
(I) listés précé&demment.

5 La posologie varie en fonction de l'affection & traiter
et de la voie d'administration : elle peut varier par exemple
de 1 mg & 1000 mg par jour chez l'adulte par voie orale.

L'invention s'étend aux compositions pharmaceutiques
renfermant comme principe actif au moins un mé&dicament tel

10 que défini ci-dessus.

Les composés de formule (I) sont utilisé&s par voie
digestive, parentérale ou locale, par exemple par voie
percutanée. Ils peuvent &étre prescrits sous forme de compri-
més simples ou dragéifiés, de gélules, de granulés, de

15 suppositoires, d'ovules, de préparations injectables, de
pommades, de crémes, de gels, de microsphéres, de nanosphé-
res, d'implants, de patchs, lesquels sont préparés selon les
méthodes usuelles.

Le ou les principes actifs peuvent y &tre incorporés a

20 des excipients habituellement employés dans ces compositions
pharmaceutiques, tels que le talc, la gomme arabique, le
lactose, l'amidon, le stéarate de magnésium, le beurre de
cacao, les véhicules aqueux ou non, les corps gras d'origine
animale ou végétale, les dérivés paraffiniques, les glycols,

25 les divers agents mouillants, dispersants ou émulsifiants,
les conservateurs.

Les produits de formule (II), dans laquelle le radical
hydroxy est en position 10, Ry en position 8 et R; en posi-
tion 9, représentent un groupement O- (Alk) ou O-(CH2)0_34Ar,

30 R, et Ry sont des atomes d'hydrogéne, sont préparés selon la
méthode décrite dans la demande de brevet européen n° 0729933
et dans la partie expérimentale ci-aprés (préparation 2).

Les deux autres isoméres de position peuvent &tre prépa-
rés de la maniére suivante :

35 On soumet un composé de formule (ITA) :



p being an integer equal to 2, 3 or 4, these heterocycl es being substituted
or non-substituted, as well as the addition salts wth acids and bases and
the esters. 25 In a tenth preferred group, a subject of the invention
i's the conpounds of general fornula (1) as defined previously, in which G
is the group [gfbsAisddei N an integer equal to 2, 3 or 4, as meviRoasoshe
addition salts wth acids and bases and the eggers..ln an el eventh
preferred group, a subject of the 35 inventiofi"is the conpounds of formula
(I') as defined previously the nanmes of which follow -

4- ((4-((am noi m nonet hyl ) hycdMeRqno)~S e hoxy- 1,

2,3,4,5, 6- hexahydr o- 8-benz(e)azu ntan%ic aci d, 16

MeD (IIA)

d l'action d'un réactif de déalkylation, afin d'obtenir le
composé de formule (IIB) :

HO (IIB)

$!

15 OH

composé de formule (IIB) gue l1l'on soumet :
soit 4 l'action d'un réactif de protection des diols en
milieu basique, afin d'obtenir sélectivement le produit de

20 formule (IIC)

"HO

(IIC)

’o

s

25
p—0

dans laguelle P représente le reste d'un réactif de protec-
tion des diols,
30 que l'on soumet successivement & l'action d'un réactif de
" protection du phénol, d'un réactif de déprotection des diols,
d'un agent d'alkylation puis d'un agent de déprotection du
phénol afin d'obtenir le composé de formule (IID) correspon-
dant au produit de formule (II) trisubstitué avec OH en
35 position 8 :



- 5-((4-((am noi m nomet hyl ) hydrazono) - 9, 10- di net hoxy- 1,

2,3,4,5, 6- hexahydr o- 8-benz(e)azul en-yl ) oxy) - pent anoi ¢ acid, -

5-((4-((am noi m nonet hyl ) hydrazono) -8, 10- di met hoxy- 1,

2,3, 4,5, 6-hexahydro- 9-benz(e) azul en-yl ) oxy) - pentanoi ¢ acid, 5 -
6-((4-((am nok\ﬁ]% hyl ) hydrazono) - 9, 10- di net hoxy- 1, PCT/FR97/00487
2,3,4,5, 6- hexahydro- 8-benz(e)azul enyl ) oxy) - hexanoi c aC|d -

7- ((4- ((am noi m nonet hyl ) hydrazono) -9, 10- di¥ft hoxy- 1,

2,3,4,5, 6-hexahydr o- 8- benz(e) azul enyl ) oxy) - heptanoi c acid, -

5-((9, 10-di et hoxy-1, 2, 3, 4, BPQ- hexsalyd &y (4, 5-di hydro- 10

1H i m dazol - 2- yI)hydrazono) 8- D¥ ) oxy) - pentanoi ¢ acid, - ethyl
5- ((4-((am noi m nonet hyl ) hydr af EE XY - 1,

2,3,4,5, 6- hexahydr o- 8- benz(e) ' pXY) - pent anoat e hydrochloriEEH”15 -
4- ((4-((am noi m nonet hyl ) hyR§"azonoy- 8, ONeFRt hoxy- 1,

2,3,4,5, 6- hex&hydro- 10- benz(e) azul enyl) g utanoi c acid, -

5- ((4- ((am noi m nonet hyl ) hydr azond®a 8, 94gi ngf hoxy- 1,

2,3,4,5, 6-hexahydr o- 10- benz(e) azul enyl ) oxyY)'- pent anoi ¢ aci d,

soit 3 l'action successivement d'un agent de protection du

phénol, d'un agent d’alkylation puis d'un agent de déprotec-
10 tion afin d'obtenir le composé de formule (IIE) correspondant

au produit de formule (II) trisubstitué avec OH en position 9

15 HO — (IIE)

20 Par réactif de déalkylation, on entend de préférence des
agents tels que le tribromure de bore ou le chlorure d'alumi-
nium,

Le réactif de protection des diols que l'on fait réagir

sur les produits de formule (IIB) peut &tre un dérivé du bore
25 tel que l'acide borique, un borate de trialkyle, par exemple
de triméthyle ou de triéthyle, ou encore le borax.

Par agent de protection du phénol, on entend notamment
un halogénure tel gque le chlorure ou le bromure de mésyle ou
de tosyle ou encore un dérivé benzylé tel que le tosylate ou

30 le mésylate de benzyle.

Par réactif de déprotection des diols, on entend notam-
ment un acide fort tel que l'acide chlorhydrique, l'acide
sulfurique ou bien l'acide paratoluéne sulfonique ou encore
un oxydant, par exemple l'eau oxygénée, dans le cas d'une

35 protection par un dérivé du bore.

Par agent d'alkylation, on entend tout agent classique
connu de 1l'homme du métier pour alkyler les phénols. On peut
citer, par exemple un halogénure d'alkyle tel que le chlorure



- 5-((4-(((am no)carbonyl ) hydrazono) -9, 10-di net hoxy-1, 20

2,3,4,5, 6- hexahydr o- 8-benz(e)azul enyl ) oxy) - pentanoi ¢ acid, -

5-((4- (((am no)t hi ocar bonyl ) hydrazono) -9, 10- di met hoxy-

1, 2,3, 4,5, 6-hexahydro- 8-benz. (e)azul enyl ) oxy) - pent anoi ¢ acid, -

4-((4-((a noi ry, ﬁ 2@& &y ) hydrazono) - 8, 10- di net hoxy- PCT/FR97/00487
1,2,3,4,5, 6-hexa ro- 9- benz(e) azul enyl ) oxy) - g tanoic acid, 25 -
6-((4-((4,5- dlhydro 1H i m dazol - 2-yl ) hydrazon # 9, 10-

di-met hoxy- 1, 2, 3, 490 nficy @hé rgr éu)tmz(%@%ﬁh?ﬁw&xa@kyl@mohaea%dsux-
5-((4- ((an1n0|n1none razono

1,2,3,4,5,6- hexarﬁﬁfr% E(é?ae\m%r%}#)}'d»?y) oy Sné%%tlrﬁﬂdjz?“g’sthane-
0X0- pent anoi ¢ aci d, Hir(égeﬁt4dé diépratrertildni, nodaenterti winehpdsaz bad) e Sqid)-
di met hoxy- 1, 2, 3, 4 5{5 I&%Xaﬁ¥dﬁ8t§s§’§w oty 22Y¥dnate’ de sodium ou de
di met hyl - 4- oxo- pent anol ¢ "acl d,

5-((4- ((aninoi dﬁ#ﬁﬁﬁypﬁhydrazono) 9, 10- di et hoxy- 35

1, 2, 3, 4, 5, 6- hexahydr o1®sbetpia) g ule nfornany) -(IEht Ronosult ituésdr dahkor i de,

lesquels R,, R3, Ry et Ry représentent un atome d'hydrogéne,
sont préparés selon une méthode analogue i celle décrite dans
la demande de brevet européen n°® 0729933 :

10 (i) On soumet un composé de formule (a} :

o)

OH
(a)

15
(AlkYO

dans laquelle O-(Alk) est en position méta ou para du

20 groupement alkylcarboxyligque, (Alk) étant tel que défini
précédemment, & l'action d'un agent d'halogénation pour obte-
nir l'halogénure d'acyle correspondant,
(ii) que 1l'on soumet 3 l'action d'un réactif de formule (b} :

R(I)

25
_@ (b)
Rl /

30 dans laquelle R(I) et R(II), identiques ou différents repré-
sentent un groupement alkyle renfermant de 1 3 6 atomes de
carbone, ou R{(I) et R(II) ensemble avec l'atome d'azote
auguel ils sont liés, représentent un hétérocycle & 5 ou 6
chainons, saturé ou insaturé, renfermant éventuellement un

35 autre hétéroatome choisi parmi O et N,
pour obtenir un composé de formule (c) :



- 4-((4-((4,5-di hydro-1 H i m dazol - 2-yl ) hydrazono) -9, 10-

di net hoxy-1, 2, 3, 4, 5, 6- hexahydr o- 8- benz(e) azul enyl ) oxy) - 17 but anoic
acid, - 5-((8-((am noi m nonet hyl)hydrazono)-6,7,8,9,10, 11-

hexahydro azul eno( 5, 6-d) - 1, 3- benzodi oxol - 4- yI)oxy) pentanoic acid, 5 -
5-((8-((am ”Ohﬁ} SAaEshy! ) hydrazono) -2, 2-di phenyl - PCT/FR97/00487
6,7,8,9,10, 11- hexahydr o- azul eno(4, 5-¢e) - (1, 3)-benzodioxo|-4-

yI)oxy) pent anoi c acid, -

4-((9, 10-di met hoxy- 4- ((1 4,5, 6- tetrahydro 2-pyrimdinyl)

hydrazono) -1, 2, 3,4, 5, 6- hexahydro- | epy ) oxy)- 10 butanoi c acid,
- 2-((4-((4, 5 dlhydro | H i m daze W) hydr azw#o) - 9, 10-

di met hoxy-1, 2, 3, 4, 5, 6-(AR)C 3 nyI)ox&)-

(c)

{(iii) que 1l'on socumet & l'action d'un agent d'halogénation
pour obtenir un composé de formule (4} :
10
0]

(AIK)O Hal
(d)

15

dans laquelle Hal, représente un atome d‘'halogéne,
(iv) que 1l'on soumet & l'action d'un acide de Lewis, pour
obtenir un composé de formule (e)

20

Ao o (e)

25

(v) que 1'on soumet & un réactif de dé&alkylation afin d'obte-
nir le produit de formule (IIF) correspondant au produit de
formule (II) monosubstitué attendu :

30

HO o (IIF)

35

Les produits de formule (II) disubstitués, dans laquelle
R, représente O- (Alk) ou O-(CH,),5_3-Ar, R3, Ry et Ry sont des



et hanoic acid, - 3-((4-((4,5-dihydro-1Him dazol - 2-yl)hydrazono)-9, 10- 15
di met hoxy- 1, 2, 3, 4, 5, 6- hexahydr o- 8- benz( e) azul enyl ) oxy) - propanoic acid, -
4-((4-((4,5-di hydro-1Hi m dazol - 2-yl ) hydrazono) -

1,2, 3, 4,5, 6-hexahydr o- 8- benz(e) azul enyl) oxy) - but anoi ¢ aci d,

4- ((4-((4, 5-di Ly, (gg,gs ads- i m dazol - 2-yl ) hydrazono) - 20 PCT/FR97/00487
1,2,3,4,5, 6-hexa ro- 8- benz(e)azulenyl)oxy)-ggtanoic acid, -

0-[4[ (4, 5-di hydro- 1H—|n1dazol 2-yl ) hydrazonol 10-

di met hoxy-1, 2, 3, 4, Z:?ggﬁgéﬁebggzél?]é?lﬂ e@‘,«lahtl\én position 8, 9 ou 10,
[ phenylnethoxy)ca noserin

O [ 4 (4, 5- di hydros‘lr}’F B- 5e3P3 iRy %%‘rﬁie fedlg que Qéczife ci-dessus &
hexahydr o- 8- benz[pd ezt auy ichbmplogé pie nfdrmideox®)'darbonyl ] - DL- honoseri ne, -
0-14-[(1,2,3,4-tetrahydro 6-pyrimdinyl) hydrazono] 9, 10- di net hoxy
1,2,3,4,5, 6- hexahydro 8-benz[e] azul enyl) N [ (®henyl net hoxy) carbonyl]

DL- honnserlne 80 - (2, 3-di hydroxypropyl) est

of 0-(9, 10-di met hoxy
OH '

(a')
(AKK)O
10

Ry

dans laquelle O- (Alk) et R, sont en position méta ou para de
la chaine alkyle carboxylique, Ry étant un groupement O- (Alk)

15 ou -(CHy)g.3-Ar, successivement aux réactions (i), (ii),
(iii), (iv) et (v) et on obtient les produits de formule
(IIG) correspondant aux produits de formule (II) bisubstitués
attendus :

20
HO o)

(IIG)

Rz

25
L'agent d'halogénation que l'on fait agir sur le composé
de formule (a) ou {a') est par exemple le chlorure de
thionyle, le chlorure d'oxalyle ou tout autre agent connu de
l'homme du métier pour préparer un halogénure d'acide.

30 Le réactif de formule (b) est préparé au départ de la
cyclopentanone et d'une amine secondaire, par exemple la
diéthylamine, la pipéridine, la pipérazine ou, de préférence,
la morpholine. On opére en présence d'un catalyseur acide
fort, par exemple l'acide paratoluéne sulfonique.

35 L'action de 1l'énamine de formule (b) sur 1'halogénure
d'acide est réalisée de préférence en présence d'une amine
tertiaire telle que la triéthylamine ou la pyridine.

L'agent d'halogénation que l'on fait réagir sur le



1,2,3,4,5,6-hexahydro 4-[(1,4,5,6-tetrahydro 2-pyrimdinyl)
hydrazono] ] - 8-benz(e)azul enyl] N-[(phenyl met hoxy) carbonyl] DL-honoserine,
- 0-[4-[(4,5-di hydro 1Him dazol -2-yl) hydrazono] 9, 10- 35 di net hoxy

1, 2, 3,4,5, 6- hexahydro 8-benz(e)azulenyl] N-[(8- quinolinyl) sul phonyl]

DL- honoser i ne ggﬂg ghydrochloride of 0-[4-[(4,5-dihydro 1Hjcydasesa?-Y!)
hydrazono] 9, fﬂ) I'met hoxy 1, 2, 3, 4,5, 6- hexahydro 8-benz(e)- 18 azul enyl ]
N[[3-[4-(3- pyrldlnyl) 1H i m dazol - 1- yl] pro% bxy] carbonyl] DL-honoserine,
- 5-[[4-[(4,5- d| zoI 1) 0] LIret hoxy
1,2,3,4,5, 6- hexé:h ro 8d%en %#azu rin qun ég‘xg‘é%fzg#md&%g%lgagwg Qg

O [ 9, 10- di net hoﬁ;wrmuéesm b5y PN Bt @aa:- meals ¥e chlorure de thionyle,

le phosgéne, 1l'oxychlorure de phosphore ou, de préférence, le
chlorure d'oxalyle.

5 L'acide de Lewis utilisé pour cycliser le composé de
formule (d), ou son éguivalent disubstitué de formule (4')
est par exemple le chlorure d'aluminium, le tétrachlorure de
titane, ou de préférence le chlorure ferrique, ou le tétra-
chlorure d'étain. La réaction, comme celles qui préciédent,

10 peut &tre conduite, par exemple, dans un solvant halogéné tel
que le chlorure de méthyléne, le chloroforme ou le dichloro-
éthane.

Le réactif de déalkylation du composé de formule (e}, ou
son équivalent disubstitué de formule (e') afin d'obtenir les

15 phénols correspondant est de préférence le chlorure d'alumi-
nium ou le tribromure de bore.

Les produits de formule (II) dans laguelle R, est diffé-
rent de l'atome d'hydrogéne, sont préparés par des méthodes
classiques de substitution &lectrophile et nuclé&ophiles

20 aromatigques connues de 1l'homme du métier.

Les produits de formule (II) dans laquelle Rg est diffé-
rent de l'atome d'hydrogéne sont préparés selon les méthodes
connues de l'homme du métier et notamment selon la méthode
décrite dans la demande de brevet européen n° 0729933, c'est-

25 a-dire par halogénation puis action de l'eau ou d'un alcool
approprié.

Les produits de formule (II) dans laquelle Rg est un
atome d'hydrogéne et dans laguelle il y a une double liaison
en position 1-2 sont préparé&s selon les méthodes connues de

30 1'homme du métier et notamment selon la méthode décrite dans

' la demande de brevet européen n° 0729933, c'est-a-dire par
déshydratation ou désalcoxylation en milieu acide anhydre.

Les produits de formule (II) dans laquelle la jonction
entre le cycle 4 5 et le cycle 4 7 est saturée sont préparés

35 gelon les méthodes classiques d'hydrogénation notamment en
présence de palladium sur charbon de la double liaison
correspondante.

L'introduction de R,, Rg ainsi que la ré&action d'hydro-



tetrahydro 1H- 1, 3-di azepi n-2-yl) hydrazono] 8-benz(e)- azul enyl]

N-[ ( phenyl met hoxy) carbonyl] DL-honoserine, - O[89, 10-di net hoxy
1,2,3,4,5,6-hexahydro 4-[(3a,4,5,6,7,7a- 10 hexahydro 1H benzi m dazol -2-yl)
hydrazono] 8-benz(e)azul enyl] N-[(phenyl net hoxy) carbonyl] DL-honobserine.

Al so a subject_of invention is a preparation process for PCIYERUOMSOuUNdS
of general forw&%}a{h% characterized in that 2 conpound of formula (11): 15

[f;;%ohnlmhipPhREerr], Rlerr], Rerr] and R[érr] are as descri bed
Ito o the zc%/i \c,)mn of ggg%gir(r%g??\'lc?%fe %%8%%F2¥£%1 y%%é%ldg%prl §§eﬁg§p§§éﬁ%§wﬂ
[Al - [B] -COR[e{EJA), (IID}, (IIE), ¢3F¥hoo%{H%onpound of formula
(F[err]) in the presepss mfoduitizosehiformahel (1I)didanisyleaguele RpRE (Kae e
Eggg]e;][gl ;)%OQ% 2%)?Lg]%?o% OFtho alr.('émage 145 PE Mddrmeatl RnWByele HEL typed -0-
5 (CRdRe),-O tel que défini précédemment, sont &galement pré-
parés selon les méthodes connues de 1'homme du métier et
notamment selon la méthode décrite ci-aprés dans la partie
expérimentale.
L'invention a également pour objet, & titre de produits
10 intermédiaires, les produits de formule (IITa), (IIIb),
(IIIc) et (II) étant entendu que les composés de formule
(IIc) et les composés suivants :
- 2,3,5,6-tétrahydro-9,10-diméthoxy-8-hydroxy-benz[e] azulén-
4 (1H) -one,
15 et 2,3,5,6-tétrahydro-8,9-diméthoxy-10-hydroxy-benz{elazulén-
4 (1H) -one,
sont exclus. La préparation de ces 2 composés figure ci-aprés
dans la partie expérimentale.
Les exemples suivants illustrent l'invention sans
20 toutefois la limiter.
PREPARATION 1 : 2,3,5,6-tétrahydro-8,9,10-trihydroxy-benz [e]
azulen-4 (1H) -one
Stade A : Acide-3,4,5-triméthoxy-benzénepropanoique
~ On ajoute 6,8 g de carbonate de potassium & une solution
25 de 21,44 g d'acide 3,4,5-triméthoxyphénylepropénoique et
45 ml d'eau puis on hydrogéne pendant une heure sous une
pression de 1200-1300 mbar en présence de 1,8 g de charbon
actif & 10 % de palladium, on absorbe ainsi 2,1 1 d'hydro-
géne. On filtre, lave i l'eau et acidifie avec 50 ml d'acide
30 chlorhydrique (2N). On essore, lave 3 l'eau et séche sous
pression réduite & température ambiante. On obtient ainsi
19,8 g du produit attendu (P.F. = 102-103°C).
Spectre I.R. (CHCljy)
Carbonyle : {1712 em 1 (max) aromatique: {1592 cm™1

35 {1740 cm™1 (ép) {1510 em 1
Spectre R.M.N. (CDCl,) M
2,69(t)} =C-CHy-CHy-CO 3,83(s)} 3 H3CO-C-

2,91(t)} | 3,85(s)}



described previously, [B] also being able to represent the 19 - -CH
group, P being a protective group of the amne NHP function, in order to
obtain a conmpound of formula (ll1la): 5 [err] 15 or to the action of
an activating group then of a conpound of fornmula (F2) in the presence of a

catal yst: [erg}ows@{sder to obtain a conmpound of fornmula (!|dcd)Frot/Suasd
whi ch conpounds™ © ormula (Illa) or (lI1lb) are subjected to 35 the action

of a compound of formula (F3): Herr]NG 36 (F3)
6,43(s) 2H aromatiques
10,50 (m) 1H mobile
Stade B : Chlorure de 3,4,5-triméthoxy-benzenepropanoyle
On séche avec 1,5 g de sulfate de magnésium une solution
5 de 6 g du produit obtenu au stade A dans 21 ml de chlorure de
méthylséne, apreés filtration on refroidit & 5°C et ajoute.
2,2 ml de chlorure de thionyle puis agite la solution 20
heures & température ambiante. On évapore a4 sec sous pression
réduite en procédant 3 deux entrainements avec du cyclohexane
10 on recueille ainsi 6,46 g du produit recherché. (P.F. = 60°C)
Stade C : 2-[3-(3,4}5-triméthoxyphényl)-1-oxopropy1]-cyclo-
pentanone
A une solution refroidie & 5°C de 2,4 ml de 1- (N-mor-
pholinyl)cyclopenténe obtenu comme décrit ci-aprés, 2,31 ml
15 de tri&thylamine et 15 ml de chlorure de méthyléne on ajoute
en 1 heure 30 & +5°C une solution de 4,27 g du produit obtenu
au stade B dans 15 ml de chlorure de méthyléne. On agite 1.
heure & +5°C puis en laissant la température remonter on
ajoute 10 ml d'acide chlorhydrique 2 N, agite 1 heure a
20 température ambiante, décante, lave a4 l'eau puis avec une
solution saturée de bicarbonate de sodium, séche, filtre et
évapore A sec sous pression réduite. On obtient 5 g du pro-
duit attendu. On purifie le produit brut par dissolution dans
10 volumes d'acétate d'éthyle, extrait avec une solution de
25 soude N, lave la phase alcaline avec de l'acétate d'éthyle,
on acidifie 4 pH 1 avec de l'acide chlorhydrique concentré,
extrait avec du chlorure de méthyléne, séche et évapore i sec
sous pression réduite. On recueille 2,75 g de produit

purifié.
30 Spectre I.R. (CHClj3) :
Carbonyle: {1741 em~1 aromatique: {1592 cm"1
{1709 cm™1 {1509 cm™1
Carbonyle: {1658 cm™?®
+ C=C {~16:L0'cm'1 avec OH sous forme chélatée

35 Spectre R.M.N. (CDCl,)
6,41(8) 2H arom. (base d'intégration)
3,81(s) 3,82(s)} 9H en tout
3,83(s) 3,85(s)} 4 types de CH;0-C=



20 in which Gis as described previously, in order to obtain the conpounds
of fornmula (1Va) and (1Vb) corresponding to certain products of formula
(I): [err] 25 which are subjected, if appropriate, in a suitable order, -
to the action of a base or an acid in order to cleave the ester and to
obtain the corg@pRMgsNg acid, - to the action of a reduci ngPEGERI8HRTt abl e
for partially or totally reducing the unsatugqtions of the R err] group, 30
- to the action of a hydration agent of the triple bond, - to the action of
? de?!kylatign agent, - to the action of a deprotection.agent of the NHP
n

g?oﬁpton I n etanggkéfcghéyhﬁggéﬁgegilsﬁhen [B] represents the CH NHP

1,95 & 2,95(m) ~7,5H en tout dont =C-CH, de plusieurs types

3,26(t) ~0,4H CO-CH-CHj

5 |
CO
11,2 (m large) H mobile
réparation de 1-(N- holin: - = il1 au
stade :
10 On agite pendant 4 heures 30 au reflux, en éliminant

1'eau formée, une solution de 100 ml de cyclohexane, 20 ml de
cyclopentanone, 50 ml de morpholine et 100 mg d'acide parato-
luéne sulfonique. Aprés évaporation du solvant sous pression
réduite, on distille sous 12 - 13 mbar de pression et
15 recueille 27,44 g de produit recherché (Eb. = 83°C).
Stade D : 1- (2-chloro-1-cyclopenten-1-yl)-3-(3,4,5-trimé-
thoxyphényl) -propan-1-one
A une solution de 23 g de produit obtenu au stade C et
230 ml de chloroforme, on ajoute 3 température ambiante 13 ml
20 de chlorure d'oxalyle. On agite trois heures & température
ambiante, on concentre 3 pression réduite en procédant a deux
entrafnements au cyclohexane. On obtient 28 g de produit brut
que 1l'on recristallise dans un mélange de 50 ml de cyclo-
hexane et 50 ml d'é&ther diisopropylique aprés concentration
25 partielle. On essore, lave avec de l'éther diisopropylique et
s&che sous pression réduite. On obtient 16,24 g du produit
attendu. (P.F. = 83°C)
Spectre I.R. (CHCl,y) :
1659 em1 : Carbonyle
30 1599 cm™1
1586 cm™l : C=C + aromatique
1508 cm !
Spectre R.M.N. CDCl,
1,93(m) : CH, central
35 2,69(m)-2,81(m) : C-CHy-C= du cyclopenténe
2,85(t,3=7,5) - 3,08(t,j=7,5) : les autres =C-CH,-C
2,44 : CH3-C=
3,68 - 3,81 : les OCHy



35 - to the formation of the NHSOerr]Rc, NH CJerr]Rc, NHCORc,

NH- SO err]-NHRc, NH CO NHRc group fromthe corresponding amne in beta
position of COR6, in order to obtain the correspondi ng conmpounds of fornula
(1) which are subjected if 21 appropriate to the action of an acid or a

base in order fo.q l{ &2 N the corresponding salts or to the agirifefiesd
esterification agent in order to obtain the corresponding esters. 5

The action of the conpound of fornmul a Hal -[ AB-[B] - CCR[err] (F1) is

preferably carr Q t pre enc of _a _m.neral bas uch..as potassi um
carbonate or 953'3 éé’ardo@ﬂ T SR AAVSH 8‘!‘@{? | ar sol vent
such as di net hy7 3¥-ot, rﬁd)(ﬁdde‘BHaI: 1gsm:e¢mramupsa chlorine or brom ne atom

10 The actgwnefg t:he,898peunst dnyd¥dnd,a ,o- kA méBho Rt fe] azulén-
4 (1H) -one
5 On agite 20 heures & température ambiante 900 mg du pro-
duit obtenu au stade D, 9 ml de 1,2-dichloroéthane et 0,9 ml
de chlorure stannique. On ajoute ensuite 9 ml d'eau et glace
et décante, lave d 1l'eau, réextrait une fois avec du chlorure
de méthyléne, séche sur sulfate de magnésium, filtre et éva-
10 pore a sec sous pression réduite, pour obtenir 1 g du produit
attendu (brut) que 1'on purifie par chromatographie sur
silice en &luant avec du cyclohexane & 10 % d'acétate
d'éthyle, puig 3 25 % d'acétate d'éthyle. Aprés concentration
on recueille 700 mg de produit que l1l'on cristallise dans 5 ml
15 de n-hexane, puis refroidit a 0°C, essore, lave avec le
minimum de n-hexane, séche sous pression réduite & tempéra-
ture ambiante pour obtenir 630 mg de produit attendu.
(P. F. = 101-102°C).
Spectre RMN (CDCl,)
20 1,86(m) le CH, central

2,65(dd) 2H } 3,84}

2,72(t) 2H } les autres CH, 3,86} Les OMe
2,84(ad) 2H } : 3,90}

3,06 2H }

25 6,59(s) H aromatique :
Stade F : 2,3,5,6-tétrahydro-8,9,10-trihydroxy- benz[e]azulen-
4 (1H) -one
En opérant comme au stade B de la préparation 1lbis, on
obtient le produit déméthylé attendu.
30 BREPARATION 1bis : 2,3,5,6-tétrabhydro-8,9,10-trihydroxy-
benz [e] azulen-4 (1H) -one
Stade A : 2,3,5,6-tétrahydro-8,9,10-triméthoxy-benz[e]azulén-
4 (1H) -one
On agite pendant 2 heures 30 a 20°C, 60 g du produit
35 obtenu & la préparation 2, 600 ml de 1,2-dichloroéthane,
342 ml de soude 2N, 1,2 g de bromure de tétrabutylammonium et
33 ml du sulfate diméthylique. On introduit alors, 39 ml de
triéthylamine afin de détruire 1l'excés de sulfate diméthyli-



(F[err]) is carried out in the presence of a phosphine such as
tri phenyl phosphi ne and of an agent such as diethyl azodi carboxyl ate (DEAD)

in an aprotic solvent such as methyl ene chloride. 15 The action of the
conpound of forrmula Herr]CG[A]-[B]-CORlerr] (F2) is preceded by that of
an activating gyguhs@éch as triflic anhydride of fornula PCT/FR97/00487

(CF[err]SOerr])[err]O in the presence of a bgage such as pyridine in order
to formthe corresponding triflate of fornmula (OGSO err]CFerr]) then

carried out in the,2QPLESERCEN néu R 3@iom, debY abh ViP) dued QlzR] 1 SHEEa @S
Pd(PPh[err])[err];, The agtion of NH2-G (F3) is carrjed qut Lher w thout
sol vent, or in aP&OGTBL1ECE0 IEHS ﬁ?cﬁf“é%’tg?hgn%ﬁ %r* b%:tcdnae.ca?ﬁg'synt hon
NH2- G i s opti onaltéextsadti hat peaderamofuse deukx fatd aeed e dhadueclibdsi de or
the hydrobrom de.; 2P m ge 108-8RRIbAd&iHaln@N h@@cﬁﬁé’ébé’fl,tﬁ%i%%ﬁ.%&oéﬁﬂﬁﬁé on
is carried out for exanple by the action of an_al L}gi}l £ base sucgh $ goda
or potash in tet r3BH 87 8F AYSREPRY EofoR4d ‘gseaﬁbtd%éﬂ’ré’lerﬁi see,
et hanol . The est gruisnpaxl 3o0xba0e|mhvd'kacide chlorhydrique N, puis par 3 x
240 ml d'eau déminéralisée (jusgu'd la neutralité). Les
phases organiques réunies sont séchées sur sulfate de sodium,
filtrées et concentrées & pression ordinaire 3 83°C jusqu'a
10 un volume résiduel de 480 ml.
Stade B : 2,3,5,6-tétrahydro-8,9,10-trihydroxy-benz[elazulén-
4 (1H) -one
On chauffe au reflux, pendant une heure, 480 ml de la
solution obtenue en (A) avec 102,3 g de chlorure d'aluminium
15 anhydre. On refroidit le milieu & 0°C : 2°C puis ajoute en
deux heures un mélange de 600 ml d'eau déminéralisée et
192 ml d'acide sulfurique pur (concentré) préalablement
refroidi vers 0°C en maintenant la température du milieu
réactionnel inférieure a 20°C. On introduit, en 5 minutes a
20 20°C + 2°C, 300 ml d'eau déminéralisée et agite 16 heures &
20°C & 2°C, essore, lave deux fois avec a chaque fois 60 ml
de 1,2-dichloroéthane, puis & l'eau déminéralisée, séche sous
pression réduite et obtient 52,2 g du produit recherché.
PREPARATION 2 : 8,9-diméthoxy-10-hydroxy-2,3,5,6-tétrahydro-
25 benz[e]l azulen-4 (1H) -one
Stade A : Acide 3,4-diméthoxy 5- [[(4-méthylphényl)-sulfo-
nyl)oxy] -benzenepropanoique
On opére comme au stade A de la préparation 1 en utili-
sant 29,76 g de l'acide 3,4-diméthoxy-5-[[[(4-méthylphényl) -
30 sulfonyl]oxy]lphényl] -cinnamique dont la préparation est
donnée ci-aprés, 43,5 g de carbonate de potassium, 60 ml de
méthanol et 1,48 g de charbon actif palladié & 10 %. On
obtient ainsi 28,23 g du produit recherché sous forme de
cristaux incolores (P. F. = 148-143°C).
35 Spectre U.V. (EtOH)
Pour M = 380,4
max 226mm &= 22100
infl 263nm &= 2000



in an acid nedi um according to nethods known by a man skilled 30 in the
art. The reduction of the unsaturations can be carried out either totally
by the action of hydrogen in the presence of a catal yst such pall adi um on
charcoal or a rhodiun1cata|yst such as Wl kinson's reagent or partially
(al kynyl ene bg&o peis] al kenyl ene) by the action of a poi soRRexd4elast
such as pall adi L on barlunlsulphate poi soned with pyridine or
triethylam-ne. The hydratlon reaction aIIowﬂﬂb a
-CH[err]CO[A]B#’? % group to be obtai ned from

Cerr]CGJ[A err |s erably carried out by the action of water
in the presencemdX ret4ausy §BIp%§P% The deal kyl ation reaction allomﬁng t he
products of infl 279nm e= 2500

infl 307nm &= 450
5 Spectre R.M.N. (CDCl,)

2,45(s) CHy-

2,61(m) =C-CE,-CH,-C= 3,68(s) 2 CH30-C=

2,86 (m) 3,81(s)

6,61(d,j=2) 7,32(dl) Hy Hg
10 6,65(d,3=2) H, Hg 7,80(dl) H, Hg

Stade B : Chlorure de 3,4-dimé&thoxy 5-[([(4-méthylphényl) -
sulfonyl] oxy] -benzénepropanoyle _
On opére comme au Stade B de la préparation 1 en
utilisant 1,9 g du produit obtenu au stade A, 9,5 ml de
15 chlorure de méthyléne et 0,7 ml de chlorure de thionyle. On
obtient 2,24 g du produit recherché utilisé tel quel pour le
stade suivant.
Stade C : 2-([3-[3,4-diméthoxy-5-[[(4-m&thylphényl) -
sulfonyl] oxy} -phényl] -1-oxopropyl] -cyclopentanone
20 On opére comme au stade C de la préparation 1 & partir
de 2,24 g du chlorure d'acide obtenu au stade B et en utili-
sant 770 mg de 1- (N-morpholinyl)-cyclopenténe (préparé au
stade C de la préparation 1}, 6 ml de chlorure de méthyléne
et 0,77 ml de triéthylamine. Aprés recristallisation dans
25 1'éther diisopropylique on cobtient 1,27 g du produit
recherché
(P. F. = 84°(C).
Spectre I.R. (CHCl,)
Carbonyle : {1742 cm™? 0-80, {1374 em-1
30 {1709 em ! 1178 em 1 1658 em™1
C=C + aromathue {1608 cm ! 1599 cm ! 1586 em”l 1508 em™1
Spectre R.M.N (CDCl,)
2,44(s) CH4-O
3,67(s) } 2 OCH,
35 3,79(s) 3,81(s))}
6,59 4 6,65(m) 2H arom. en ortho des O.
7,32(dl) Hy Hg
7,89(dl) Hy Hg



5 formula (1) with R2, R3, R4 or R5 representing hydroxyls to be obtained
Is carried out in the presence of alumniumchloride or boron tribrom de.
The functionalization of NH2 in al pha position of CORlerr], [B]
representing CHNH err] or CHNHerr], HCO, is carried out 10 according to
standard net hoggy éAqE¥d i n organic chenmistry. The formati on ofecCiNER®/aMs7 Rc
fromthe corresponding amne is preferably caf I ed out by the action of
RcSO err]Hal in the presence of a base for exanple triethylam ne. The

formation of NHCQhekklRC1Li+&8 tdif formee@RBRdi Ng amine is 15 preferably
carried out by %'ggt(ﬁon o?éryRc(g: accgrdi ngFto t he net hod described in J.

Org. Chem, 61, 398023334k (1} A} Hy3PFese oREPs P act ed the tri phosgene

in the presence @pegodeuthW®i carbonate in order to internediately obtain the

i socyanate. The saligi6at PNaiSahdd)0pouzaft Deag@rgd ed out under the 20
usual conditions. For _exanple,_ in order to salify the termnal CJerr]H

group of R[err]s, mEe aﬁéPﬂtf’Or?q%oocarri ed out in the presence of a sodium
salt such as sodmam caBRomate d1900

infl 270, 277, 290, 300, 313 mm
2 - EtOH (NaOH 0,1N)
max 310 nm e= 21600
10 infl 268, 272, 276 nm
Stade D : 1-(2-chloro-1-cyclopenten-1-yl)-3-[3,4-diméthoxy-5-
[ [(4-méthylphényl) sulfonyl] oxyl -phényl] -propan-1-one
On opére comme au stade D de la préparation 1 en utili-
sant 8,7 g du produit obtenu au stade C, 70 ml de chloroforme
15 et 3,5 ml de chlorure d'oxalyle. Aprés cristallisation dans
1'éther diisopropylique on obtient 7,75 g du produit recher-
ché (P. F. = 73°C). Ce produit est utilisé tel quel pour 1le
stade suivant.
Un échantillon analytique a été obtenu par recristalli-
20 sation dans 2,5 volumes de chlorure de méthyléne et 5 volumes
d'éther diisopropylique suivie par concentration 3 3 volumes,
essorage, lavage 3 l'éther diisopropylique et séchage sous
pression réduite & température ambiante (P.F. = 77 - 78°C).
Spectre I.R. (CHCl,)
25 Carbonyle : {1659 cm™1
C=C aromatique : {1599 cm'l - 1586 cm 1 - 1508 cm™1
Spectre U.V. (EtOH)

max 227nm €= 26100
infl 248nm e= 12800
30 infl 272nm €= 5300

infl 280nm €= 3200
infl 320nm
Spectre R.M.N. (CDCly)

1,93(m) -C-CH,-C- central }
35 2,69(m)} les C-CH,-C- }
2,81(m}} }

'~ 2,85(t,j=7,5)} 1les autres
3,08(t,j=7,5)}

C-CH,-C



sodi um or potassium acid carbonate. Simlarly, the salification of the
am ne or of the 25 am noguani di ne which can be represented by G by an
acid, is carried out under the usual conditions. The operation is carried
out for exanple with hydrochloric acid, for exanple in an ethereal

solution. The %Dg hg&gl esterification of the products is car,rérﬁg‘g%‘,p,ut

under st andar ' lons known to a man skilled in the art. operation
is generally carried out by reacting the aci 82of fornula (1) or a
functional deri véalthve d\g’gt.e_a reagent capabl e of introducing the ester group
a non-exhaustive 171 st of which is given above in the definition of
Rlerr]. The prodixf&} dfesgBRBgal fornulae (FI), (F 1), (F2), (F3) are known
or prepared accofdrlg to nmethods known to a man skilled in the art.

6,59 (d,j=2) 1les CH aromatiques
5 6,68 (d,j=2) couplés méta
7,31 (d,3=8)}
7,80 (d,j=8)}
Stade E : 8,9-diméthoxy-10- [[(4-méthylphényl)sulfonyl]oxy] -
2,3,5,6-tétrahydro-benz(e]azulén-4 (1K) -one
10 A une solution de 2,32 g du produit obtenu au stade C
dans 50 ml de 1,2-dichloroéthane on ajoute d température
ambiante 1,65 g de chlorure ferrique & 98 %¥. On agite 48
heures 3 température ambiante puis coule sur un mélange d'eau
et glace, agite énergiquement pendant 15 mn et extrait avec
15 du chlorure de méthyléne, lave a l'eau, puis avec une solu-
tion aqueuse saturée de chlorure de sodium. Apreés séchage et
évaporation 3 sec sous pression réduite on obtient 2,15 g du
produit brut que 1'on chromatographie en éluant avec du
cyclohexane 3 50 % d'acétate d'éthyle, on recueille 1,8 g de
20 produit que l'on chromatographie & nouveau et recristallise
dans le mélange chloroforme/éther diisopropylique pour cbte-
nir 720 mg du produit recherché (P.F. = 138°C).
Spectre I.R. (CHCl,y)
Carbonyle : {1650 cm™1
25 {1599 cm1
C=C + {1556 cm 1
aromatique {1512 cm ! - 1498 cm?
Spectre U.V. (EtOH)
max 230nm e= 25300
30 infl 254nm e= 9400
max 323nm €= 10300
Spectre R.M.N. (CDCl;)
~1,61(m) (2H) CH, central
-2,41 Ph-CH,
35 ~2,50 & 2,80 CH,-C=
l
3,88(s}} les OCH,
3,90(s))}



23 The grafting order of the different reagents can al so be reversed,
nanmely the conmpound of formula (11) is subjected to the action of a
conmpound of forrmula F3 in order to intermediately obtain the product of
formula (l1l1l1c): [err] which is subjected to the.action of a conpound of

formula 15 (F g 8}% or (F2) in order to obtain the correspCTERI§0487
products of fd%?ﬁ“gg IvVa) and (1Vb). In thig3case, It may be necessary to
provi de protection of the G group of the prodtct of formula (ll1lc) then,

after introductié)nnofm( FI'), (F1) or (F2), deprotection according 20 to the
net hods known to 'a man skilled in the art (T.W GREENE Protective G oups in
Organi ¢ Synt hesi B.20@H3 W1 e§F-BRa5%wns Inc. 1991). The deprotection

reaction of the NsfR@rjoup in beta position of CO-R6, [B] representing the
CH NHP group, lsségéé)F : 8,9-diméthoxy-10-hydroxy-2,3,5,6-tétrahydro-benz
5 [elazulén-4(1H)-one '
on chauffe au reflux pendant 2 heures un mélange de
350 g du produit obtenmu au stade E ci-dessus, 1750 ml de
méthanol, 350 ml d'eau déminéralisée et 350 ml de leasive de
soude pure (concentrée). On refroidit le milieu réactionnel
10 vers 2°C + 2°C et introduit en 45 minutes 467 ml d'acide
chlorhydrique concentré en maintenant la température a
20C i 2°C. On ajoute alors 1645 ml d'eau déminéralisée en 10
mn et en maintenant la température & 2°C :x 2°C, puis le
milieu réactionnel est agité 30 minutes toujours & 2°C t 2°C.
15 On essore les cristaux formés, lave par clairgages & 5 repri-
gses avec i chaque fois 700 ml d'eau déminéralisée & 20°C puis
s@che i 40°C sous pression réduite pour obtenir 199,1 g du
produit recherché.
réparation 1'Aci 4-dimétho - 4-m 1phén -
20 gulfonyl]oxy] ~cinnamigque utilisé au départ de la prépara-
tien 2.
Stade A : 3,4-diméthoxy-5- [[(4-méthylphényl) -sulfonyl]oxy] -
benzoate de méthyle.
On ajoute en 10 minutes & température ambiante 303 ml de
25 triéthylamine & un mélange agité de 200 g de gallate de
méthyle et 2 litres de chlorure de méthyléne. Aprés dissolu-
tion on refroidit a4 0-5°C puis ajoute en 1 heure & cette
température 130 ml de dichlorodiméthylsilane, agite encore 30
minutes & cette température. En maintenant la température a
30 0-5°C on ajoute en 25 minutes 303,2 ml de triéthylamine puis
en 15 minutes 227,6 g de chlorure de tosyle. On agite encore
une heure i 0-5°C, et ajoute en 10 minutes sous agitation et
en laissant évoluer la température jusqu'd 20-22°C, 200 ml
d'acide acétique, puis 500 ml d'eau déminéralisée, on agite
: 35 encore 15 minutes & 20°C. On distille le chlorure de méthy-
l2ne i volume constant (3,3 1) sous pression réduite en
remplagant par de l'eau déminéralisée, on agite 2 heures a
20°C, essore, lave avec de l'eau déminéralisée pour obtenir



25 carried out according to nmethods known to a man skilled in the art, in
particul ar when P represents the CJerr]tBu group, by a decarboxyl ation
reaction such as for exanple by the action of hydrochloric acid. Bone is
constantly subjected to a dynam c process which 30 includes bone resorption

and bone for ion. These processes are nedi ated via speci alpicgafofigdlisss
Bone formatigﬁ'tq’ Bﬁ% result of the deposit of a m neral rratPFli’x %y

ost eobl asts and bone resorption is the_resur%4of the dissolution of this
of Thi's bone mabPPx SRR FORHER B ret ot BN G Ul do et sriondnd °°
adher ence to t heubSaayhbexykupnzoasesder néthnlef (Irnsydopiliaterdsnes, and
protons inside haenpllp! ene oAt hamibei Oetému AHY e%preBSpar Hples ide the
24 soude (2N) et 2,17 1 de chlorure de méthyléne. On agite a
5 20°C jusqu'd dissolution puis ajoute @ 20°C, 18 g de bromure
de tétrabutylammonium puis, en 15 minutes & 20°C, 237 ml de
sulfate diméthylique. Le milieu réactionnel est agité
1,5 heure 4 20-22°C. On ajoute, 3 20-22°C, 78 ml de triéthyl-
amine et agite une nuit @ 20-22°C, puis décante et lave avec
10 400 ml d'eau déminéralisée et ajoute 20 ml d’acide acétique
pur 3 la phase organigque agite 15 minutes, ajoute 400 ml
dteau déminéralisée, puis décante. On concentre & sec les
phases organiques réunies, d'abord 4 pression atmosphérique
puis sous pression réduite & 40 mm Hg et 60°C extérieur. On
15 entraine avec 400 ml de méthanol puis, reprend l'extrait sec
obtenu avec 600 ml de méthanol chauffe au reflux jusqu'a
dissolution totale du produit, puis refroidit & 0-5°C agite
une heure 3 cette tempéfrature. On essore et lave par deux
fois avec 200 ml de méthanol 3 -10°C et séche a 40°C sous
20 pression réduite on recueille ainsi 330,4 g de : 3,4-dimé-
' thoxy—s-[[(4-méthylphény1)-sulfonyl]oxy]—benzoate de méthyle.
Le produit brut est purifié par recristallisation dans 330 ml
de toluédne. Apréds 2 heures d'agitation & -10°C on essore,
lave par deux fois 82 ml de toluéne refroidi & -15°C et séche
25 sous pression réduite 3 40°C pour obtenir 230,3 g du produit
purifié& recherché.
Stade B : acide 3,4-diméthoxy 5-[[{4-méthylphényl)-
sulfonyl] oxy] ~cinnamique
a) On refroidit 3 0°C, 600 ml de toluéne et ajoute 202 ml
30 d'une solution de Vitride® & 70 % dans le toludne i 0°C et
ajoute en une heure 67,6 ml de morpholine & 0-2°C, on laisse
remonter la température jusqu'd 18°C. On utilise la solution
ainsi obtenue immédiatement pour 1l'é€tape suivante.
b) On agite 10 minutes & 20-22°C, 200 g de 3,4-diméthoxy-5-
35 [[(4-méthylphényl)-sulfonyl] oxyl -benzoate de méthyle obtenu
au stade A et 1400 ml de toluéne jusqu'd dissolution totale.
On ajoute en une heure & 10°C la solution du réactif obtenue
ci-dessus. On agite encore une heure en laissant la tempéra-



surface of the bone which appear at the nonment when the osteocl ast detaches
itself fromthe bone. The conpounds of fornula (I) as well as their
pharmaceutically acceptabl e addition salts have useful 5 pharmacol ogi cal
properties. These conpounds. i nhibit bone resorption which is nmediated via

t he osteocl ast Omsﬁorrpounds of the invention are therefor ®CRF8IUI04E™N t he
treatnent of illnesses caused by |oss of boniswatrix, In particular

ost eoporosi s, nalignant hypercal cem a, osteopénia 10 due to bone

net ast ases, peri t L LRapat hyroi dism periarticular erosions in
rhumatoi d arthri ﬁ}lg@ t’%ﬂééer%tésy%eslgag'

gl ucocorticoi d t PRatAEFed Yy STelmE; g,ﬁeg_étse?opr)}e ,e'ug\%uggﬂgeéo'%g?%#fg}%?n’
They can al so beioseddéozod hel td'eatidensubfuridue mamcenyré 16t chiR® M S 838
CoLoe ol e Lot gaaticns natiel disoes putlrcesmal 1
in the treat et PHRSEURBIABIAUR, ﬁﬁP{FbPPFg% gf 56wt VLR hehn Pt It ef ore
: séche, filtre et lave par 3 x 100 ml de chlorure de méthy-
léne. La solution d'aldéhyde intermédiaire ainsi obtenue est
utilisée telle quelle 3 l'étape suivante.
e¢) On chauffe 16 heures d 70°C + 2°C (en éliminant, & pres-
10 sion ordinaire, le chlorure de méthyléne) la solution d'aldé-
hyde intermédiaire obtenue ci-dessus, 200 ml de 2-picoline,
120 g d‘acide malonique et 20 ml de pipéridine.
Oon refroidit & 20-22°C, et en maintenant cette température on
ajoute en 15 minutes une solution de 200 ml d'acide chlorhy-
15 drique concentré et 400 ml d'eau déminéralisée. On agite 2
heures 3 20-22°C, puis refroidit 3 0°C, essore les cristaux
formés, lave i l'eau déminéralisée, sé&che sous pression
réduite 34 40°C pour obtenir 171,7 g de l'acide 3,4-diméthoxy
5- [[ (4-méthylphényl) -sulfonyl] oxy}phényl] -cinnamique attendu.
20 PREPARATION 3 : 9,10-diméthoxy-8-hydroxy-2,3,5,6-tétrahydxro-
benz[e] azulen-4 (1H) ~one
Stade A : 9,10-dihydroxy-8- [((4-méthylphényl)sulfonyl)oxy] -
2,3,5,6-tétrahydro-benz[e]azulén-4 (1H) -one
On agite pendant 1 heure 30 & 20°C + 2°C, 30 g de
25 2,3,5,6-tétrahydro-8,9,10-trihydroxy-benz[e] azulén-4 (1H) -one
obtenu selon la préparation 1 ou 1bis, 300 ml de tétrahydro-
furanne, 60 ml de triéthylamine et 12,9 ml de triméthylbo-
rate. On ajoute 30 g de chlorure de tosyle et agite 16 heures
A& 20°C + 2°C puis en 10 minutes i 20°C & 2°C verse le milieu
30 réactionnel sur un mélange agité de 900 ml d'eau déminéra-
lisée et 150 ml d'acide chlorhydrique concentré, puis on
ajoute 90 ml de tétrahydrofuranne et 60 ml de chlorure de
méthyléne. On agite la solution obtenue une heure a 20°C,
puis introduit 150 ml de chlorure de méthyléne et agite
35 encore 15 minutes, décante et réextrait par 2 x 75 ml de
chlorure de méthyléne. Les phases organiques réunies sont
lavées avec 4 x 150 ml d'eau déminéralisée et réextraites par
75 ml de chlorure de méthyléne, aprés concentration sous



t heir neovascul ari zation, diabetic retinopathies and 20 nephropat hi es.
Recent studi es have shown that the fixing of the osteoclast to the bone is
nmedi ated by receptors: the integrins. The integrins are a superfam |y of
receptors mediating 25 the cell/cell and nore particularly cell/matrix

adherence pro sfisugest Ncl uding in particular [err]2b[err]3 asciwrdhomer
pl at el et receptor (Plbrinogen) and [err]v[err]3 as a receptor of
vitronectin, and of bone sial oproteins such 4 ost eopontin and

t hr onbospondi n. : g . R0 [ I I RN j
conposed of t\/\opgg;gsﬁ?\?tg ierrejr EErfaen%to[ g‘?’#/,g _E‘?)%(g%?é e%(‘%t ?Snag:g%gisii#%{r& _a
di val ent ions s8ORCaROVE 2XPEeNIF AT, 6uPaRuaRECdu e XRFNSTCHR site for their
I igan? predefi?ggahg_ghe ﬂ;&ﬂJdgméﬂhokbebF[$Q§£ﬁﬁ&ﬁ¥1pﬁ§ﬁ§lbsunﬁu@y&rdﬁy]-
receptor is a tnagsgegbrang )| 3 S fspressed in a large
nunber of cellsﬁfgé UgP%g,eggg¥ﬁgP%%%q52P%§i sﬁ%g?ﬂ miscl e cells, .

dessus, 300 ml de chlorure de méthyléne, 300 ml de soude
(2N}, 0,6 g du bromure de tétrabutylammonium et 30 ml de
sulfate diméthylique. On introduit alors 30 ml de triéthyl-
amine afin de détruire l'excés de sulfate diméthylique, le
10 milieu réactionnel egt agité encore une heure 3 20°C + 2°C,
puis ajoute 150 ml d'eau déminéralisée agite encore
15 minutes puis décante. La phase aqueuse é&tait réextraite
avec 2 x 75 ml de chlorure de méthyléne et les phases organi-
ques réunies sont lavées par 3 x 120 ml d'eau déminéralisée
15 puis 120 ml d'acide chlorhydrique N et 3 x 120 ml dfeau
déminéralisée, les phases organiques sont réunies et séchées
sur sulfate de sodium, puis on ajoute en 1 heure 120 g de gel
de silice (60 Mesh) d 20°C + 2°C sous agitation et agite
encore une heure & 20°C, filtre, lave avec du chlorure de
20 méthyléne et concentre d& sec sous pression réduite & 50°C
pour obtenir 47,4 g du produit recherché.
On purifie le produit brut par recristallisation dans 3920 ml
d'éthanol aprés distillation de 90 ml d'éthancl, on agite 3
heures & 0°C + 2°C. On essore, lave avec 30 ml d'éthanol &
25 0°C, puis séche sous pression réduite i3 40°C pour obtenir
41,1 g du produit recherché (P.F. = 129°C).
Stade C : 9,10-dim&thoxy 8-hydroxy 2,3,5,6-tétrahydrobenz|e] -
azulén-4 (1H) -one
On ajoute 4,5 g de potasse puis 10 ml de triéthylamine
30 danis une suspension comprenant 10 g de 9,10-diméthoxy 8- (((4-
méthylphényl) sulfonyl) oxy) 2,3,5,6-tétrahydro-benzie}azu-
1én-4(1H) -one obtenu comme au stade B et 100 ml de méthanol.
On chauffe 1 heure au reflux, acidifie par addition de 20 ml
d'acide acétique puis ajoute 20 ml d'eau. On extrait au
35 dichlorométhane, lave & l'eau, évapore le solvant a 40°C sous
pression réduite et recueille 5,7 g de produit attendu.
PREF. TI 4 : 2,3,5,6-tétrahydro-8-hydroxy-9-méthoxy-
benz[e]azulen-4 (1H) -one et




which therefore bings about a pluripotentiality of the conmpounds according
to the invention. 25 The [err]v[err]3 receptors expressed on the
menbrane of osteoclasts are the basis of the adherence/resorption process,
contribute to the organi zation of the cellular cytoskel eton, and are

inplicated in Q?tgg Res0sis (Ross et 5 al., J. Biol. Chem, 1DGWFRIZONMST
7703). The [err]]v[err]3 receptors expressedzhn the cells of the snooth

nmuscle of the aorta stinulate their mgration towards the neointima, which

brings about the, fOIITRLi@RrRbyatb s O8Fd0506 85 n8Hokjebfuslelangilon- 4 1HY -
reccurrence of 10 Sténosis (Brgﬁn et al, fz;rdiovascular Res. (1994), 28,

1815). The endotRf®ial cells secrete growh factors which are mtogenic for
t he endot hel i um and ©an opémer Abumanidre iguivalente 4 la préparation”2

stades B, C, D, E et F mais § partir d'acide 3-(3,4-dimé-

5 thoxy-phényl) propionique, et on cbtient 1,08 g de produit
brut renfermant un mélange de produit monohydroxylé (8-OH/9-
OMe et 9-OH/8-OMe) que l'on sépare par chromatographie sur
silice en utilisant comme mélange éluant le mélange cyclo-
hexane/acétate d'éthyle 7/3. On obtient ainsi les deux

10 régioigoméres suivants :
8-OH/9-OMe 0,494 g Rf (cyclohexane/acétate d'éthyle 6/4)=0,42
8-OMe/9-OH 0,041 g Rf (cyclohexane/acétate d'éthyle 6/4)=0,33
PREPARATION 5 : 2,3,5,6-tétrahydro-8-hydroxy-10-méthoxy-
benz [e] azulen-4 (1H) -one et 2,3,5,6-tétrahydro-10-hydroxy-8-
15 méthoxy-benz[elazulen-4 (1H) -one
On opére de mani&re équivalente & la préparation 2
stades B, C, D, E et F mais & partir d'acide 3-(3,5-dimé-
thoxy-phényl) propionique, et on obtient 1,428 g d'un produit
renfermant un mélange des produits monohydroxylés (8-OH/10-
20 OMe et 10-OH/8-OMe) et dihydroxylés (8-OH/10-OH), que 1l'on
sépare par chromatographie sur silice en utilisant comme
mélange éluant le mélange cyclohexane/acétate d'é&thyle 7/3.

PREPARATION 6 : 2,3,5,6-tétrahydro-9-hydroxy-benz[e)azulen-
4 (1H) -one
25 On opére de maniére équivalente 3 la préparation 2

stades B, C, D, E et F mais i partir de l'acide 3-(4-méthoxy-
phényl) propionique. La déméthylation s'est opérée avec du
tribromure de bore.
(Rf = 0,15 cyclohexane/acétate d'é&thyle 7/3).
30 PREPARATION 7 : 2,3,5,6-tétrahydro-8-hydroxy-benz[e]azulen-
4 (1H) -one
On opére de maniére équivalente 3 la préparation 2
stades B, C, D, E et F mais 3 partir de 10,0 g d'acide 3-(3-
méthoxyphényl) propionique, et on obtient 2,9 g de produit
35 attendu. La déméthylation s'est opérée avec du tribromure de
bore.
(Rf = 0,15 dichlorométhane/acétate d'éthyle 95/5).
PREPARATI : Ester méthylique de l'acide (DL)-4-bromo 2-



formati on of new bl ood vessel s (angi ogenesis). Angiogenic stinulation
causes the formation of new bl ood vessels. 15 Antagonists of the integrin
[err]v[err]3 can therefore bring about a regression in cancerous tunours by
I nduci ng apoptosis of the angi ogenic bl ood vessels. (Brook et al. Cel

(1994) 79, 11 Ihe natural ligands of the integrin [err]|pdrfRoleoes? !
contain 20 the %‘Eﬁl t (Arg-@y-Asp). The peptides containing this RGD

unit as well as anti [err]v[err]3 antibodi est®&re known for their ability to
inhibit the resqrptio dentine Q_pre t.the. adherence of the

ost eocl asts on Rﬁggﬁysr}'éggﬁ'?%éa’%ﬁnl”}l §“f¥|oe$?57‘f'%’tq“ﬁ'. Exp. Cell. Res. |
(1991), 195, 368). 26n agitghld hguriegededRPACadans juns gncgintentlork S @om
al so cont ai ni ngganpRekhydirdte d¢lesanined4aputpréIditineotant bbe mohesense

esorption i n t FOSTRSE f rirbar PRES PRI dhe Hpetl” A erdosd®id000)
111, 1713) and kempévature Fgrbiante, FapBae dtpressionasmosphéyiayenos),
132, 1441). concentre sous pression réduite, reprend le résidu dans 200
ml de m&thanol puis fait barboter un courant d'acide chlorhy-
drique pendant 2 heures en maintenant la température infé-
rieure & 35°C. On évapore le solvant sous pression réduite et
10 obtient l'ester méthylique de l'acide 2-amino 4-bromo buta-
noique que l'on reprend dans 250 ml d'acétone et 100 ml d'eau,
neutralise 3 l'aide de soude 2N puis ajoute lentement 35 ml de
chloroformiate de benzyle. On agite pendant 48 heures,
filtre, extrait & l'acétate d'éthyle, évapore le solvant,
15 chromatographie le résidu sur silice (éluant : cyclohexane-

acétate d'éthyle 7-3) et récupére 27,9 g de produit attendu.

F = 380°C.
PREPARATION 9 : Ester méthylique de l'acide 4-bromo 2- (terbu-
toxycarbonylamino) butanoique.

20 On agite pendant 48 heures 3 température ambiante 5,7 g

de l’ester méthylique de 1l'acide 2-amino 4-bromo Butanoique.
préparé comme 3 la préparation 8 dans 120 ml de mé&thanol avec
24 ml de triéthylamine et 9 g de diterbutyl dicarbonate. On
évapore les solvants, reprend le résidu & l'eau et au dichlo-
25 rométhane, filtre, extrait au dichlorométhane, é&vapore les
solvants, chromatographie le résidu sur silice (&luant :
cyclohexane-ACOEt-TEA 7-3-0,5) et obtient 1,575 g de produit
attendu de rf = 0,52,
PREPARATION 10 : 4- (3-pyrimidinyl) 1H-imidazol l-propanol.
30 On mélange 505 mg d'éthylate de sodium dans 12,5 ml de
diméthylformamide, ajoute 1 g de 3- (1H-imidazol-4-yl)
pyridine puis 0,64 ml de chloropropanol et agite 16 heures a
55°C. On é&vapore le solvant sous pression réduite, chromato-
graphie le résidu (éluant : CH,Cl,-MeOH 98-2) et récupére
35 1,015 g de produit attendu.
Spectre IR (CHCl,y)
OH 3626 cm”! + associé
hétérocycle 1601, 1578, 1551, 1499 cm™ 1



The conpounds of fornmula (1) as well as their pharmaceutically acceptable
addition salts and their esters may possess in particular an affinity
vis-a-vis the vitronectin receptor [err]v[err]3 or vis-a-vis other

i ntegrins having 35 vitronectin as ligand ([err]v[err]1, [err]v[err]5,

[err]2b[err]3) Ry%ohdgidi ting binding to their natural |igand. pdinrerpeesperty
t heref ore makes the conpounds of the inventiop,useful for the prevention or
t he treatnment of 26 illnesses the undetlyiﬁ% pat hol ogy of which is

caused by the |i%§;§ﬁ_‘_ﬁ W d 2Un A6l nkchRyaPs- 287,314 hiz8pin-2-
receptor. These unds can al sO possess an activity vis-a-vis 5 other
integrins which if%eract with their ligand via the RG tripeptide sequence,
conferring themw th phachacbfeqgd c&8°-70°C pendant 1 heure une suspension
' comprenant 3,3 g de nitroguanidine, 7 ml d'eau, 3,47 g de
5 potasse et 5 g de dichlorhydrate de diamine; On ajoute 10,5 g
de zinc, agite 30 minutes 3 tempé@rature ambiante, puis ajoute
2 ml d'acide acétique, chauffe 1 heure & 40°C, filtre, ajoute
3 g de chlorure d'ammonium puis 4 g de bicarbonate de sodium.
On extrait au dichlorométhane, évapore le solvant sous pres-

10 sion réduite, chromatographie le résidu sur silice (&luant :
CH,C1,-MeOH-NH,OH B-4-2) et récupére 1,650 g de produit
attendu.

PREPARATION 12 : Monobromhydrate de 3a,4,5,6,7,7a-hexahydro
2- (propylthio) 1lH-benzimidazole.

15 On chauffe au reflux jusqu'a compléte dissolution 1 g de
octahydro 2R-benzimidazol-2-thione et 1,3 ml de bromopropane
dans 20 ml d’'éthanol. On &vapore le solvant sous pression
réduite, reprend le ré&sidu dans un minimum de dichloro-
méthane, ajoute de 1l'éther isopropylique, évapore les solvants

20 sous pression réduite, recristallise dans l'éther isopropy-
lique, essore et séche le produit attendu avec un rendement
de 95%. F = 136°C.

EXEMPLE 1 : Acide 7-((4-(((amino)iminométhyl)hydrazono) -9,10-
diméthoxy-1,2,3,4,5, 6-hexahydrobenz (e) azulen-8-yl) oxy) -hepta-

25 noique
Stade A : Ester méthylique de l'acide 7-(4-0x0)-9,10-dimé-
thoxy-1,2,3,4,5,6-hexahydrobenz(e)azulen-8-yl)oxy) -hepta-
noique

On agite & 40°C pendant 4 heures une suspension renfer-

30 mant 0,684 g de 2,3,5,6-tétrahydro-8-hydroxy-9,10-diméthoxy-
benz[e)}azulen-4 (1H) -one (préparation 3), 12 ml de diméthyl-
formamide (DMF), 12 ml de tétrahydrofuranne (THF), 0,7 g de
carbonate de potassium et 0,835 g de 7-bromc cenanthate de
méthyl. Aprés é&vaporation sous pression réduite le produit

35 brut est chromatographié sur silice en é&luant avec un mélange
chlorure de méthyléne (CH,Cl,)/acétone 95/5. On obtient ainsi
1,000 g de produit purifié sous la forme d'une huile jaune.
Rf CH,Cl,/acétone 85/ : 0,5



properties which can be used to treat pathol ogi es associated wth these
receptors. This activity vis-a-vis integrins therefore makes the 10
conpounds of the invention of use in the treatnment of many ill nesses such
as those nmentioned above or in the review by Dernot Cox DN&P 8(4) May 1995,

197-205 the c which is integrated into the present ﬁ@ﬂ+ n. A
subj ect of thgwﬁﬁgéﬁ%{on'is therefore the conpounds of 15 fornu %ﬁ?%?Qas
medi canents, as well as their pharmaceutical$¥ acceptable addition salts
and their ester&F]?gpgg %he medi canents of the invention, there can be
mentioned in parti 3t he conpounds described in the experinental part.
20 Anpong t €=9e pF3uems, a nore particul ar subject of the invention

is, as nedi canepiMe, Lhescempbunds of formula (1) listed previously. The
dosage varies acg rding to t illégﬁim}g be treated and the adm nistration

route: it can vay°Por 8&%5%@ e f 14

5 C=C 1592 cm *, 1557 cm™}, 1492 cm'?!

+ aromatique
Stade B : Ester méthylique de l'acide 7-((4- (((amino)imino-
méthyl) hydrazono) -9,10-diméthoxy-1,2,3,4,5, 6-hexahydro-
benz(e)azulen-8-yl)oxy) -heptanoique

10 On agite 48 heures d température ambiante une suspension
de 0,5 g du produit du stade A précédent, 5 ml d'éthanol et
0,330 g de chlorhydrate d'amino guanidine, &vapore le solvant
sous pression réduite, et purifie le produit brut par chroma-
‘tographie sur silice en éluant avec un mélange

15 CH,Cl,/méthanol (MeOH)/ammoniaque 80/20/4. On obtient ainsi
0,466 g de produit purifié sous la forme d'une mousse
blanche. _
Rf CH,Cl,/méthanol (MeOH)/ammoniaque 80/20/4 : 0,8
IR (Nujol)

20 NH/NH, 3495 cm'l, 3155 em™ ! + associés
C=0 1731 cm 1
C=N 1674 cm™1
C=C 1625 cm™ 1
aromatique 1595 cm™ 1 (F)

25 NH/NH, 1534 cm"1, 1491 cm'?
Stade C : Acide 7-{(4-(((amino)iminométhyl)hydrazono)-9,10-
diméthoxy-1,2,3,4,5,6-hexahydrobenz (e)azulen-8-yl)oxy) -hepta-
noique '

On agite pendant 3 heures d température ambiante la

30 solution renfermant 0,44 g du produit obtenu au stade précé-
dent, 5 ml d'éthanol et 2 ml de soude 1N, puis on neutralise
avec 2 ml d'acide chlorhydrique 1N. Aprés évaporation sous
pression réduite, on purifie le produit brut par chromatogra-
phie sur silice en éluant avec un mélange CH,Cl,/méthanol

35 (MeOH)/ammoniaque 80/20/4. On obtient ainsi 0,192 g de
produit purifié recristallisé dans le méthanol.
Rf CH,Cl,/méthancl (MeOH)/ammoniaque 80/20/4 : 0,17
RMN (D50 + 1 goutte de soude 1N)



25 nmg to 1000 ng per day for an adult by oral route. The invention extends
to the pharmaceutical conpositions containing as active ingredient at |east
one nedi canent as defined above. The conpounds of formula (1) are used by
di gestive, 30 parenteral or local route, for exanple by percutaneous route.
They can be pre\'% gsin the formof plain or sugar-coated tEtHERI/N0487
capsul es, granule supp05|tor|es pessaries,g nj ect abl e preparati ons,

oi ntments, creans, gels m cr obeads, nanobeads,” i npl ants, patches, which
are prepared accogdbgg { 0o é}peousual nmet hods. The active ingredient or

i ngredi ents can bé’ |ncorporat w th excipients usually enployed in these
phar maceuti cal coRpd3i ki ofi, CHpFOQE talc, gum arabic, |actose, starch,

27 1,34 m 4H

1,55 m 2H CH, centraux + CHy-C=
5 1,70 m 4H

2,50 & 2,90 m 8H

6,62 s 1H Hy aromatique

3,64 s 3H OCH3

3,73 s 3H OCH,

10 Microanalyse
% calculé C 62,86 H 7,47 N 12,21
% trouvé C 62,9 H7,5 N 12,1

En opérant de manidre équivalente i 1l'exemple 1 stades

A, B et C, & partir de 2,3,5,6-tétrahydro-8-hydroxy-2,10-

15 diméthoxy-benz[e]azulen-4 (1H)-one (préparation 3), mais avec
des groupements alkylants et des groupements G-NH, diffé-
rents, on a préparé les produits de formule (I) suivants :

EXEMPLE 2 : Acide 4- ((4- (((amino)iminométhyl)hydrazono) -9,10-
diméthoxy-1,2,3,4,5,6-hexahydrobenz (e) azulen-8-yl) oxy) -buta-
20 noique

EXEMPLE 3 : Acide 4-((4-(((amino)iminométhyl)hydrazono) -9,10-
diméthoxy-1,2,3,4,5, 6-hexahydrobenz (e) azulen-8-yl) oxy) -penta-
noique
EXEMPLE 4 : Acide 5- ((4- (((aminoc)carbonyl) hydrazono)-9,10-

25 diméthoxy-1,2,3,4,5,6-hexahydro-8-benz (e) azulenyl) oxy) -penta-
noique
mﬁ_i : Aclde 6-((4- (((amino) iminométhyl) hydrazono) -9,10-
diméthoxy-1,2,3,4,5,6-hexahydro-8-benz (e) azulenyl) oxy) ~hexa-
noique '

30 EXEMPLE 6 : Acide 5-(9,10-diméthoxy-1,2,3,4,5,6-hexahydro-4-
(4,5-4ihydro-1H-imidazol-2-yl) hydrazono) -8-benz (e) azulenyl)
oxy) -pentanoique
EXEMPLE 7 : Acide 5- ((4-(((amino) thiocarbonyl) hydrazono) -
9,10-diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz (e) azulenyl) oxy) -

35 pentancique
EXEMPLE 8 : Acide 6-(4((4,5-dihydro-1H-imidazol-2-yl)
hydrazono) -9,10-diméthoxy-1,2,3,4,5,6-hexahydro-8-benz (e)
azulenyl)oxy) -hexanoique



magnesi um st earate, cocoa butter, aqueous or non-aqueous vehicles, fatty
subst ances of aninmal or vegetable origin, paraffin derivatives, glycols,
various wetting, dispersing or enulsifying agents, preservatives. 5

The products of fornmula (1), in which the hydroxy radical hydroxy is in

posi tion 10, %&&l‘p&sition 8 and R3 in position 9, represeferinorndedy K) oOr
O(CHerr])[err]=Argroup, R4 and R err] are_hydrogen atons, are prepared

according to the nethod described in the Eur%%ean Pat ent Application Nerr]
ot her posi t1 on REHREE S EAGRIS &, (ALl (18REAL) Shdcdfid) byBRadino) ¥ 101
of formila (11 ABLRSSBSBYT S 2y ek ROFAEHETCH 1 BPRE S)AFUIORYRAOKYN -3 3-
reagent, in or dginiéeheht 4+ sued pertampdgnd of formula (11B): [err]

EXEMPLE 10 : Acide 5-(4((4,5-dihydro-1H-imidazol~2-yl)

5 hydrazono) -9,10-diméthoxy-1,2,3,4,5,6-hexahydro-8-benz (e)

azulenyl) oxy) -3, 3 -diméthyl -4 -oxo-pentanoigue

EXEMPLE 11 : Acide 4-(4((4,5-dihydro-1H-imidazol-2-yl)

hydrazono) -9,10-diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz (e)

azulenyl) oxy) -butanoique -

10 EXEMPLE 12 : Acide 4-((9,10-diméthoxy-4-((1,4,5,6-tétrahydro-
2-pyrimidinyl) hydrazono)-1,2,3,4,5, 6-hexahydro-8-benz (e)
azulenyl) oxy) -butanoigque
EXEMPLE 13 : Acide 2-{4((4,5-dihydro-1H-imidazol-2-yl)
hydrazono) -9,10-diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz(e)

15 azulenyl)oxy) -é&thanoique
EXEMPLE 14 : Acide 3-(4((4,5-dihydro-1H-imidazol-2-yl)
hydrazonc) -9,10-diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz (e)
azulenyl) oxy) -propanoique



whi ch conpound of formula (11B)
protection reagent of the diols in a basic nedium
obtain the product of fornula (11CQ):
remai nder of a protection reagent of the diols,

deprotection reagent of the diols,
deprotecti on agent of the phenol

I's subjected: 30 either to the action of a

[err]

5 an al kyl
in order to

in order to selectively
28 in which P represents the

whi ch is successively
subjected to t%%“@n of a protection reagent of the phenolPCT&#R97/00487

I on agent then a

tain the conpound of formula

(I''D) corresponding to the trisubstituted product of formula (Il1) with OH

in position 8: [acr]
Exemple | Pdt de | Produit G-NH, RE. (1)
départ | alkylant
2 P3 Br- (CHp) 3-COEL H,N-NH-C (=NH) -NH, .HC1 0,12
3 P3 Br- (CH,) 4 -COoBt H,N-NH-C (=NH) -NH, . HC1 0,12
5| 4 P3 Br- (CH,) 3-CO,Et H,N-NH-C (=0) -NH, .KC1 0,18
5 P3 Br- (CHy) 5-CO5EL H,N-NH-C (=NH) -NH, .HC1 0,17
6 P3 Br- (CH,) 4 -CO,Et . 0,27
HN-mm- 7 j .HBr
N
N
7 P3 Br- (CHy) 4 -COEL H,N-NH-C(=S) -NH, .HC1 0,25
8 P3 Bx- (CHz) 5 'COZEt N 0,6
HN-mm- 7 j .HBr
\
HN
10| s P3 BxCH,C (0) C (Me) 5- H,N-NH-C (=NH) -NH, . HC1 0,3
CH2C°2B\'.
10 P3 BrCH,C(0) C (Me) 5- . 0,5
CH,CO,Et H,N-NH- .7 :' .HBr
\
HN
11 P3 Br- (cuz) 3 “COzEt » O, 3
HoN-NH- 7 j .HBr
\
HN
12 P3 Br- (CH2) 3-CO Bt K 0,63
H,N-NH- . > .HBr
\
[ 8]
13 P3 Br- (CH,) -CO,Et . 0,3
HoN-§e- 7 ::] -HBr
A
HN
15 | 14 P3 Br- (CH,) 5-CO4BEL . 0,22
| H,N-NH- .7 ::] .HBr
\
HN

{1)dichlorométhane/méthancl /ammoniagque 80/20/4




15 or to the successive action of a protection agent of the phenol, an

al kyl ati on agent then a deprotection agent in order to obtain the conpound
of formula (I1E) corresponding to the trisubstituted product of fornula
(1) with OHin 20 position 9: [err] (IIE) 25 By deal kyl ation reagent is
preferably megil aggits such 30 as boron tribrom de or al um gpgResbdsgs | de.
The protection reagent of the diols which is reacted on the products of .
formula (11B) can be a boron derivative suctP4s boric acid, a trial ky

o 2 eeet o ofRbfefle {8 TP cMlorilab b8’ B4 1 PRLAE s a2 R N anthy-
By protection a e phenol “I's nmeant 1Tn particular al'tde such as
nesyl or tosyl BFBYlHeydrazsmati-de18r dipEbborycha,3atte§ . fobesakydrobent as
benzyl tosyl at e(e)aseben<8-6rl)oxy) -pentancique
On mélange 86 mg du produit de l'exemple 3 avec 2 ml
5 d'eau et 4 1 d'acide chlorhydrique 0,1N puis aprés quelques
minutes, lyophilise le milieu. On obtient 91 mg de sel
attendu.
‘EXEMPLE 16 : Acide 4- ((4-(((amino) iminométhyl) hydrazono) -8,9-
diméthoxy-1,2,3,4,5, 6-hexahydro-10-benz (e) azulenyl) oxy) -
10 butanoique
EXEMPLE 17 : Acide 5-((4-(({(amino)iminométhyl)hydrazono)-8,9-
diméthoxy-1,2,3,4,5, 6-hexahydro-10-benz (e) azulenyl) oxy) -
pentanoique
On opére comme 3 l'exemple 1 stades A, B et C, mais a
15 partir de 2,3,5,6-tétrahydro-10-hydroxy-8,9-diméthoxy-benz
[elazulen-4 (1H) -one (préparation 2).

Exem- Pdt de produit G-NH, REf.
20 } ple départ alkylant
17 (ID)p Br- (CH,) 4-CO,Et H,N-NH-C (=NH) -NH, . HC1 0,07

25 EXEMPLE 18 : Acide 4- ((4-(((amino)iminométhyl) hydrazono) -
8,10-diméthoxy-1,2,3,4,5, 6-hexahydro-9-benz (e) azulenyl) oxy) -
butanoique
EXEMPLE 19 : Acide 5-((4-(((amino)iminom&thyl)hydrazono) -
8,10-diméthoxy-1,2,3,4,5, 6-hexahydro-9-benz (e) azulenyl) oxy) -

- 30 pentanoigque
On opére comme d l'exemple 1 stades A, B et C, mais &
partir de 2,3,5,6-tétrahydro-9-hydroxy-8,10-diméthoxy-benz
[elazulen-4 (1H) -one.

a5



By deprotection reagent of the diols is neant in 29 particular a strong
acid such as hydrochloric acid, sulphuric acid or paratol uene sul phonic
acid or also an oxidizing agent, for exanple hydrogen peroxide, in the case
of a protection by a boron derivative. 5 By al kyl ati on agent is neant
any standard aqgag,,,}gjggg/m to aman skilled in the art for al kypcdirdsodsdr
phenol s. There Can be nentioned for exanple an_al kyl halide such as nethyl
or ethyl chloride, an al kyl sul phate such as ﬁéthyl or ethyl sul phate or

al so di azonet han S S—Re e t—a—Pase—Suagh—as
soda, potash or gl Bemsodjedn d¢ poredstum car bonagt @Nafhe nonosubsti t JtRsd
products of formylge(ll)] adparvhilaixyfager], Rl errf], R err] and R err]

represent a hydrogey aton3re PeePRLLS, -co st H,N-NH-C (=NH) -NH,.HC1 | 0,10

19 (II) El Br- (CHZ) 4—00231: HzN'NH'c (=NH) °NH2 .HC1 [+] . 07
5
E E 20 : Acide 4-((4({(4,5-dihydro-1H~imidazol-2-
yl)hydrazono) -1,2,3,4,5, 6-hexahydro-9-benz (e) azulenyl) oxy) -
butanoique

Stade A : Ester éthylique de l'acide 4-(4-o0x0)-1,2,3,4,5,6-

10 hexahydrobenz (e)azulen-9-yl) oxy) -butanoique

On agite 3 température ambiante pendant une nuit une
suspension renfermant 0,6 g de 2,3,5,6-tétrahydro-9-hydroxy-
benzl[elazulen-4 (1H) -one (préparation 6), 12 ml de diméthyl-
formamide (DMF), 12 ml de tétrahydrofuranne (THF), 0,7 g de

15 carbonate de potassium et 0,7 ml de bromobutyrate d'éthyle.
Aprés évaporation sous pression réduite le produit brut est
chromatographié sur silice en &luant avec un mélange chlorure
de méthyléne (dichlorométhane/acétone 95/5). On obtient ainsi
0,608 mg de produit purifié sous la forme d'une huile jaune.

20 IR (CHCl,)

C=0 1728cm1

cétone conj. 1641 cm™ 1

C=C aromatigues 1610 cm 1, 1590 em 1, 1569 cm™1, 1499 cm1
Stade B : Ester éthylique de l'acide 4-((4-((4,5-dihydro-1H-

25 imidazolin-2-yl)hydrazono)-1,2,3,4,5, 6-hexahydrobenz (e)
azulen-9-yl)oxy) -butanoique

On agite 24 heures au reflux 608 mg du produit du stade
A précédent, 10 ml de butanol et 600 mg de bromhydrate
d'amino guanidine cyclique suivant : le (4,5-dihydro-1H-

30 imidazolin-2-yl)-hydrazine, évapore le solvant sous pression
réduite, et purifie le produit brut par chromatographie sur
silice en é&luant avec un mélange CH2C12/méthanol (MeOH) /ammo -
niaque 80/20/4. On obtient ainsi 0,604 g de produit attendu.
IR (CHCly)

35 =C-NH- 3451 cm!

C=0 1728 cm™! (ester)



according to an anal ogous nethod to that described in the 15 European
Pat ent Application N 0729933: (i) A conmpound of fornula (a): [err] 25 in
which O (AIk) is in neta or para position of the al kyl carboxylic group,
(Al'k) being as defined previously, is subjected to the action of a

hal ogenati on .o order to obtain the corresponding acyl,, ﬁéﬁ&uﬁJi)
whi ch is subj Z\gﬁgéfa{sgsthe action of a reagent of fornmula 30 (b): [err] in

which R(I') and R(I1), identical or different36represent an al kyl group
O, ot O 2B Bl T8l FQsP e
1548 em~1, 1497 em™l, 1488 cm”
Stade C : Acide 7-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
1,2,3,4,5,6-hexahydrobenz(e)azulen-9-yl) oxy) -butanoique.

S On agite pendant 4 heures & température ambiante la
solution renfermant 0,604 g du produit obtenu au stade précé-
dent, 8 ml 4'&thanol, 5 ml de tétrahydrofuranne et 2 ml de
soude 2N, puis on neutralise avec 2 ml d'acide chlorhydrique.
Aprés évaporation sous pression réduite, on purifie le pro-

10 duit brut par chromatographie sur silice en &luant avec un
mélange dichlorométhane (CH,Cl,)/méthanol (MeOH)/ammoniague
80/20/4. On obtient ainsi 0,298 g de produit purifié recris-
tallisé dans le méthanol.

Rf (dichlorométhane/méthanol/ammoniague 80/20/4) : 0,2
15 RMN (D,0 + 1 goutte de soude 1N)

1,71 (1) 2H 0-CH,-CH, - CH, -CO
1,96 (m) 2H CH, en 2 (cyclopenténe)
2,30 () 2H CH,-CO
2,50 & 2,75 8H CH,-C=
20 3,45 (sl) 4H CH,-N=
3,89 (tl1) 2H Ph-0-CH,-C
6,70 (m) 2H Hyo et Hy
7,00 (d, J=8) Hy

EXEMPLE 21 : Acide 4-(4((4,5-dihydro-1H-imidazol-2-yl)

25 hydrazono)-1,2,3,4,5,6-hexahydro-8-benz (e)azulenyl)oxy) -buta-

noique

On opére comme 3 l'exemple 20 mais & partir de 0,856 g
de 2,3,5,6-tétrahydro-8-hydroxy-benz[e]lazulen-4 (1H) -one
(préparation 7) et on obtient 0,299 g de produit attendu.

30 Rf (dichlorométhane/mé&thanol/ammoniagque 80/20/4) : 0,27
EXEMPLE 22 : Acide 5-((8-({(amino)iminométhyl) hydrazono) -
6,7,8,9,10,11-hexahydro-azuleno(5,6-d) -1, 3-benzcdioxol-4-

Y1) oxy) -pentanoique
Stade A : Ester éthylique de l'acide 5-(((4-oxo)-9,10-

35 dihydroxy-1,2,3,4,5,6-hexahydrobenz (e)azulen-9-yl)oxy) -penta-
noigque
1) protection :

A une solution, sous atmosphére inerte, de 10 g de



represent a saturated or unsaturated heterocycle with 5 or 6 nenbers
optional Iy containing another heteroatomchosen fromO and N, 5 in order to
obtain a conmpound of formula (c): [err] 10 (iii) which is subjected to the
action of a hal ogenation agent in order to obtain a conpound of fornula
(d): [err] 20 5ﬂb¥ﬂhﬁ£ Hal [err] represents a hal ogen atom (IiPCI/FRBT/40487 s
subjected to the action of a Lewis acid, in gder to obtain a conpound of
formula (e): 25 [err] 30 (v) which is subjec?ed to a deal kyl ati on reagent

in order to obtayn, tde RERSHRYah- 8 08 /'Y & Lilydirokgr besH eIk AQ & 41(hH) -one
(préparation 1).dans 100 ml de tétrahydrofuranne, on ajoute
4,42 ml de triméthoxyborate et 20,4 ml de triéthylamine en
maintenant la température entre 37 et 39°C, puis agite &
5 température ambiante pendant 3 heures.
2) alkylation et déprotection
On ajoute ensuite 9,7 ml de bromo-5valérate d'éthyle,
100 ml de diméthylformamide et 8,4 g de carbonate de potas-
sium et agite 2 jours & 60°C. Le mélange réactionnel est
10 ensuite traité avec 120 ml d'eau et 50 ml d'acide chlorhydri-
que concentré 36N, on agite pendant 1 heure rajoute de l'acé-
tate d'éthyle, sépare les phases organiques et aqueuses. La
phase organique est ensuite lavée, séchée et évaporée sous
pression réduite. On obtient un produit brut que 1l'on purifie
15 par chromatographie sur silice en éluant avec le mélange
cyclohexane/acétate d'éthyle 70/30. On obtient 5,2 g de
produit pur attendu.
Rf (dichlorom&thane/méthanol 95/5) = 0,82
Rf (cyclohexane/acétate d'éthyle 70/30) = 0,23
20 Stade B : Ester éthylique de l'acide 5-(((8-ox0)-
6,7,8,9,10,11-hexahydro-azu1eno(5,6-d)-1,3-benzodioxol-4-
y1l) oxy) ) -pentanoique
On mélange, sous atmosphére inerte, & 60°C pendant 1
heure, 2,5 g du produit obtenu au stade précédent, 17 ml de
25 diméthylformamide, 3,6 g de CsF et 1,4 ml de dibromométhane.
Aprés filtration et rincage au méthanol, on évapore sous
pression réduite et purifie le produit brut par chromatogra-
phie sur silice en éluant avec le mélange cyclohexane/acétate
d'é&thyle 85/15. On obtient 1,73 g de produit pur attendu.
30 (F= 118°C) '
Rf (cyclohexane/acétate d'éthyle 80/20) = 0,25
Stade C : Ester éthylique de l'acide 5-((8-({((amino)imino-
mé;hyl)hydrazono)-6,7,8,9,10,11-hexahydro-azuleno(5,6-d)-1,3-
benzodioxol-4-yl) oxy) -pentanoique
35 Oon mélange 1 nuit & 120°C 551 mg du produit obtenu au
stade précédent et 467 mg de chlorhydrate d'aminoguanidine,
puis on purifie par chromatographie en éluant avec un mélange
dichlorométhane/méthanol /ammoniagque 80/20/4. On obtient



expect ed nonosubstituted product of forrmula (I1): 35 31 [err] 5 The
di substituted products of formula (I1), in which Rerr] represents O (Al k)
or O(CHerr])[err]-Ar, Rerr], Rerr] and R err] are 10 hydrogen atons and
OH and Rerr] being in position 8 9 or 10, are prepared according to the
met hod as descri gﬁ bove starting fromthe conpound of for BHareflocksr [ €]
i n which O(Al“fgg %feR[err] are in neta or para position of the al kyl
carboxylic group, R err] being an O (Al k) oP& (CHerr])[err]-Ar group,
which is successjyel ubj_e r tions (i), 25 (ii), (iii), (iv) and
(v) and the pro§z¥t%géﬁlﬂ%¥%%ﬁg et
Rf (dichlorométhane/méthanol/ammoniague 80/20/4) 0,98
Stade D : Acide 5-({8-(((amino) iminométhyl)hydrazono) -
6,7,8,9,10,11-hexahydro-azuleno{5,6-d) -1, 3-benzodioxol-4-"
5 yl)oxy) -pentanoique |
On mélange d& température ambiante pendant 1 heure 30,
274 mg du produit cbtenu au stade précédent et 1,86 ml de
soude 1N, neutralise ensuite par une solution d'acide chilo-
rhydrique 1N, et évapore sous pression réduite. Le produit
10 brut est purifié par chromatographie en &luant avec le
mé&lange dichlorométhane/méthanol/ammoniagque 80/20/4. On
obtient 141 mg du produit attendu.

Rf (dichlorométhane/mé&thanol/ammoniaque 80/20/4) 0,23

RMN (DMSO)

15 1,55 4 1,9 (m) 4H 0-CH, - CHy - CHp -CH, - CO
1,55 a 1,9 (m) 2H CH, en 2 (cyclopenténe)
2,26 (t) 2H CH,-CO
2,65 & 3,00 (m) 8H CH,-C=
4,07 (t) 2H 0-CH,-CHy-

20 5,95 (s) 2H -0-CH,-0
6,61 (m) 1H Hg
H mobiles (m, large) NH-C(=NH)-NH2

EXEMPLE 23 : Acide 5-({(8-(((amino) iminométhyl) hydrazono)-2,2-
diphényl-6,7,8,9,10,11-hexahydro-azulenoc(4,5-¢) -1,3-benzo-

25 dioxol-4-yl)oxy) -pentanoique

On opére comme 3 1'exemple précédent, a partir de 374 mg
du produit obtenu au stade A de 1l'exemple précédent et
0,15 ml de diphényldichlorométhane. On obtient 198 mg de
produit attendu. '

30 Rf (dichlorométhane/méthanol/ammoniaque 80/20/4)= 0,17
EXEMPLE 24 : 0-[4-[(4,5-daihydro-1HE-imidazol-2-yl)hydrazono) -
9,10-diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz (e) azulenyl] -N-

{ {(phénylméthoxy) carbonyl] -DL-homoserine.
Stade A : Ester méthylique de la O- [(4-0x0)-9,10-diméthoxy-

35 1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl] -N- [ (phénylméthoxy) -
carbonyl] -DL-homoserine.

On agite 1 nuit & température ambiante 0,6 g de 2,3,5,6-
tétrahydro-8-hydroxy-9,10-diméthoxy-benz{e]azulen-4 (1H) -one



(I'1G are obtained corresponding to the expected bisubstituted produéts of
formula (I1): [err] 35 The hal ogenati on agent which is reacted on the
conpound of forrmula (a) or (a') is for exanple thionyl chloride, oxalyl

chloride or any
an acid halide

ot her agent known to a man skilled in the art for preparing
gsThe reagent of forrmula (b) is prepared miramor/ogst r om

5 : : . , e
cyclopentanonevg%%7a secondary am ne, for exg%Ple di et hyl am ne, piperidine,
e

pi perazi ne or, preferably, norpholine. The

presence of 5 a
acid. The action

1o

15

20

25

30

35

: ration is carried out in the
%g%@?gggg%gnm?%éall%bs?u ber ag ff&ﬁr(aﬂiﬁ!egeﬂﬁ Ayl ghoni c
tétrahydrofuranne, 1 %rgg ga bgnéggt éaﬁﬂgassium et 0,867 g
d'ester méthylique de l'acide (DL)-4-bromo-2- (phénylméthoxy-
carbonylamino) butanoique préparé comme i la préparation 8.
Aprés évaporation sous pression réduite le produit brut est
chromatographié sur silice en éluant avec un mélange chlorure
de méthyléne (CH,Cl,)/acétone 95/5. On obtient ainsi 1,166 g

de produit purifié sous la forme d'une huile jaune.

IR (CHCl3)
C=0 1740 em™l (&p.), 1721 em™1
cétone conj. 1642 cm~1

C=C aromatigues 1593 cm~}, 1559 ecm 1, 1508 cm1, 1493 cm’?
Stade B : Ester méthylique de la O-[4-[(4,5-dihydro-1H-
imidazol-2-yl)hydrazono) -9,10-diméthoxy-1,2,3,4,5,6-
hexahydro-8-benz(e)azulenyl] -N- [ (phénylméthoxy) carbonyl] -DL-
homoserine.

On agite 24 heures 3 120°C, 539 mg du produit du stade A
précédent, 15 ml de butanol et 600 mg de bromhydrate d'amino
guanidine cycligque suivant : le (4,5-dihydro-1H-imidazol-2-
yl) -hydrazine, évapore le solvant sous pression réduite, et
purifie le produit brut par chromatographie sur silice en
éluant avec un mélange CH,Cl,/méthanol (MeOH)/ammoniaque
80/20/4. On obtient aingi 0,641 g de produit attendu.

IR (CHCl,)
=C-NH- 3451 cm ! + associés
C=0 1740 ecm 1 (ép.), 1720 cm ! (max)

C=N + C=C + aromatiques + amide II :1667 cm 1 (F),

1606 cm™ 1, 1508 cm 1, 1490 cm L.

Stade C : 0-[4-{(4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
9,10-diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz (e)azulenyl] -N-
[ (phénylméthoxy) carbonyl] -DL-homoserine.

On agite pendant 2 heures 3 température ambiante la
solution renfermant 0,6 g du produit obtenu au stade précé-
dent, 10 ml d'éthanol et 2 ml de soude 2N, puis on neutralise
avec 2 ml d'acide chlorhydrique. Aprés évaporation sous
pression réduite, on purifie le produit brut par
chromatographie sur silice en &luant avec un mélange

CH,Cl,/méthanol (MeCOH)/ammoniaque 80/20/4. On obtient ainsi



halide is preferably carried out in the presence of a tertiary am ne such
as triethylam ne or pyridine. 10 The hal ogenati on agent which is reacted on
t he conpound of fornula (c), or its disubstituted equivalent of fornula
(c'), can be for exanple thionyl chloride, phosgene, phosphorus oxychloride

or, preferablé,( %% chloride. 15 The Lewi s acid usegdy &k‘fz&ﬁb‘ zi ng
| a ?

t he conpound (d), or its disubstituted equivalent o ornmul a
(d") is for exanple alum nium chlori de, tltaﬁ¢un1tetrachlor|de or

preferably ferrlc chlor de, or tin rachl oride.. The react I|ke
precedi ng ones, %3A&°pd é%r??cécg"ﬁutpurg'grigzﬁeﬁféﬁfﬂlehqen dang, Sg‘aﬁﬁ
sol vent such asRﬁeCHka@éméﬁhanqlkiMaﬂM)dammonnaqne(ﬂﬂﬂﬂﬂdﬂoetnah% The

deal kylation re he gonpouad SQfdi Ayl a8t aadoli-2Syl) Bpdshténd)ed
equi val ent of f%ﬁgu s
5t

preferably al uni %le?’f‘ggd%p Ego 3???5?%‘{? e saF1REER ) - °

5 carbonyl] -DL.-homoserine.

On opére de maniére €quivalente d 1l'exemple 24 mais a
partir de 0,428 g de 2,3,5,6-tétrahydro-9-hydroxy-benz[e]jazu-
len-4 (1H) -one (Préparation 7). On obtient 245 mg de produit
attendu.

10 Rf CHZClzlméthanol (MeOH) fammoniaque 80/20/4 : 0,5
BXEMPLE 26 : O0-[4-[(1,2,3,4-tétrahydro 6-pyrimidinyl) hydra-
zonol 9,10-diméthoxy 1,2,3,4,5,6-~hexahydro 8-benz([elazulenyl]
N- [ (phénylméthoxy) carbonyl]} DL-homoserine.

Stade A : monobromhydrate de l'ester méthylique de O-[S,10-

15 dimécthoxy 1,2,3,4,5,6-hexahydro 4-[(1,4,5,6-tétrahydro 2-
pyrimidinyl) hydrazono] 8-benz(e)azulényl] N- [ (phénylméthoxy)
carbonyl] DL-homoserine.

On opére comme 3 l'exemple 24 stade B en utilisant au
départ 200 mg du produit obtenu comme d l'exemple 24 stade A

20 dans 2 ml de butanol et 74,5 mg du monobromhydrate de 1l'hydra-
zone de tétrahydro-2(1H)-pyrimidinone et chauffe au reflux
pendant 16 heures. On laisse revenir & température ambiante,
extrait au dichlorométhane, séche, é&vapore le solvant sous
pression réduite et obtient 152 mg de produit atendu.

25 Stade B : 0-{4-[(1,2,3,4-tétrahydro 6-pyrimidinyl) hydrazono]
9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-benz[e]lazulenyl) N-

[ (phénylméthoxy) carbonyl] DL-homoserine.

On opére comme a l'exemple 24 stade C en utilisant 131 mg
de produit obtenu au stade A ci-dessus en solution dans 1,3

30 ml d'éthanol et 0,43 ml de soude N. On neutralise par addition
d’'acide chlorhydrique N, évapore le solvant, filtre, séche 78
mg de produit attendu. F = 172°C.

Spectre RMN (CDCl,)

1,90 (m) (2H) CH, en 9

35 2,03 (m) CH, central
2,36 (m) (2H)
2,60 & 3,00 (8H) les =C-CH,

3,48 (ml) (4H) les =N-CH,



The products of fornmula (Il) in which Rerr] is different fromthe hydrogen
atom are prepared by standard net hods of aromatic electrophilic and

nucl eophilic substitution known to a nman skilled in the art. 30 The
products of formula (I1) in which Rlerr] is different fromthe hydrogen
atom are prepagﬁg”@ﬁﬁgrding to met hods known to a man skil | ePCEFROTHO48Y {
and in particular according to the method desg I bed in the European Patent
Afpggcation N err] 0729933, that is to say by %alogenation then the action
o] wat er or a ' e,abgo : e pro ts ormula (I1) in which
Rlerr] is a hydr&%ghtgggn?ékg p%;mgﬁgh the?ggi cg&g%uble bogd ?n posi tion
1-2 are prepared &&or® nd1Ed #ethods knowd Po“B2nman skilled in the 33
art and in partiallew (pscording to the net kGdCHeNeC+ bed '

5,14 (s1) COO-CHy- @
5 6,13 (4) =C-NH-CH

6,49 (sl) Hy

~7,36 {(m) (5H) ¢-C

EXEMPLE 27 : Ester (2,3-dihydroxypropyligue) de 0-(9,10-
diméthoxy 1,2,3,4,5,6, -hexahydro 4-1(¢(1,4,5,6-tétrahydro 2-

10 pyrimidinyl) hydrazono] -8-benz (e)azulényl) N- [ (phénylméthoxy)
carbonyl) DL-homoserine.
Stade B :Ester [(2,2-diméthyl 1,3-dioxolan-4-yl) méthylique]}
de 0-(9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-[(1,4,5,6-tetra-
hydro-2-pyrimidinyl) hydrazonol 8-benz(e)azulényl] N-

15 [(phénylméthoxy) carbonyl] DL-homoserine.

On refroidit i 0°C 0,3 g de produit préparé comme &
l'exemple 26 dans 1 ml de diméthylformamide et 1 ml de
dichlorométhane, 96 mg de 1- (3-diméthylaminopropyl) 3-éthyl-
carbodiimide chlorhydrate et 68 mg de 1-hydroxy benzotriazole

20 hydrate. On agite 30 minutes d température ambiante, intro-
duit 0,06 ml de solketal et poursuit l'agitation pendant 3
heures et demie. On dilue le milieu réactionnel par de l'eau,
extrait au dichlorométhane et récupére 0,6 g de produit brut
que l'on purifie par chromatographie sur silice (éluant :

25 CHCl,-MeOH 90-10). On obtient 0,352 g de produit attendu.
Spectre IR (CHCl,)

NH 3400 cm™ 1
C=0 1745 (ep), 1719 cm™1
C=N, C=C }

30 aromatique, amide II } 1672 (F), 1645,1597, 1565 (f),
1507, 1492 cm™1

Stade B : Ester (2,3-dihydroxypropylique) de 0-(9,10-dimé-
thoxy 1,2,3,4,5,6,-hexahydro 4-[(1,4,5,6-tétrahydro 2-pyrimi-
dinyl) hydrazono) -8-benz(e)azulényl] N- [(phénylméthoxy)

35 carbonyl] DL-homoserine.

On agite 6 heures 3 température ambiante 0,320 g de

produit obtenu au stade A dans 3 ml d'éthanol et 1 ml d'acide
chlorhydrique 2N. Aprés évaporation des solvants et chromato-



I n the European Patent Application N err] 0729933, that is to say by
dehydration or deal koxyl ation in anhydrous acid nmedium The products of
formula (11) in which the junction 5 between the.ring in position 5 and the
ring in position 7 is saturated are prepared according to standard

hydr ogenat i on‘;gy;’gglé in particular in the presence of pall g¢rFReNbbes7
charcoal of the corréspondi ng double bond. The introduction of Rerr],
Rlerr] as well as the hydrogenation 10 react$®n is preferably carried out

on the conmpounds_of,.forpgula (1A, LLLDL, ( (L1 I The
products of forﬁurgghﬁg‘l ?‘lensv%}ég% ‘Iéuaa'r'l%l %&%ﬁ'ﬁ%d@dm%pgg%?b%‘ T ma
ring of -O (CRIRPLALEEt §pblRisd i RredudtedtbeBdy. are al so prepared
according to nekhedtrknRm (eDEL)S man skilled in the art and in particular
according to th‘i g8t Qgg gﬁ)cri bed her}eafter in the experinental part. A
subj ect of the irivention TS al so, as’internedi ate products, the products of
formulae (1118 1.8BIb), (I11c) and (1h), FHabeemerame&ts Clgderhdt t he

conpounds of fomngea (I1c) }
2,60 & 3,10 (8H) =C-CH,
3,43 (m) (4H) =N-N-CH,
3,79 (s) }

10 3,81 } ®-OMe
3,60 & 3,90 0-CH,-CH-0
~4,00 & 4,30 } CO0-CH, -CH

} ©-0-CH,-CH,
4,64 (m) (1H) =C-CH-N-C=

15 5,13 (s) COO-CH, -
6,53 (s) Hy
7,20 & 7,38 les ¢-C

EXEMPLE 28 : O-[4-({(4,5-dihydro 1H-imidazol-2-yl) hydrazono]
9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] N-
20 {(8-quinolé&inyl) sulfonyll DL-homogerine.
Stade A : Ester méthylique de 0-(9,10-diméthoxy 1,2,3,4,5,6-
hexahydro 4-oxo 8-benz{e)azulényl) N-[{1,1-diméthyléthoxy)
carbonyl] DL-homoserine. :
On agite 3 température ambiante pendant 65 heures, 4,1 g
25 de produit préparé comme & la préparation 3 et 5 g de l'ester -
préparé comme & la préparation 9 dans 50 ml de diméthyl-
formamide et 50 ml de tétrahydrofuranne en présence de 5 g de
carbonate de potasium et de diméthylaminopyridine. On é&vapore
le solvant sous pression réduite, purifie le résidu par
30 chromatographie sur silice (&luant : CH,Cl,-acétone 95-5) et
récupére 7,3 g de produit attendu.
Spectre IR (CHCl,)

=C-NH 3430 cm !
C=0 1744 cm-l (ester méthylique)
a5 1710 cm_; (NH-BOC)

1648 cm~ ! (cétone conjuguée)
aromatique + amide IT 1593, 1559, 1493 cm~1
Stade B : Monochlorhydrate de l'ester méthyligue de 0-(9,10-



20 and the foll ow ng conpounds: - _

2,3,5, 6-tetrahydro-9, 10-di net hoxy- 8- hydr oxy- benz[e] azul en -41H)-one, and
2,3,5,6-tetrahydro-8, 9-di net hoxy- 10- hydr oxy- benz[ e] azul en- 25 4(1H) - one,
are excluded. The preparation of these 2 conpounds appears hereafter in the

experinmental parde,slfte following exanples illustrate the invecriFgor/amaThout
however limting 1t. 30 PREPARATI ON 1

2,3,5,6-tetrahydro-8,9,10-trihydroxy-benz.[e]6--3 azulen-4 (1H) -one Stage A

3, 4, 5-trimet hoxy JhGRZRBLPT PPANILC 526l HeRaBydrd 4 ROIASS bafizqa) R2WDéLy1)S DL-
added to a sol ution o? §€.4ﬁﬁb'of é,4,§-t§¥nethoxyphenylpropenoic ?%id and
45 m of 35 wat eMOPREARTLIAR- nedi umis hydrogenated for one hour under a

pressure of 1200-1300onbajsute & fe reperisasecldimll Sagide t¢hinrhydrigreeodans
with 10% pal | adi Y odiydeigfe i@ e?al 61g08e produit préparé au stade A dans 10
5 ml d'acétate d'éthyle puis agite 16 heures & température
ambiante. On évapore le sclvant sous pression réduite et
obtient 0,656 g de produit attendu que l'on utilise tel quel
au stade suivant.
Stade C : 0-(9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-oxo 8-
10 benz(e)azulényl) N-[(8-quinoléinyl) sulfonyl] DL-homoserine.
On reprend 0,656 g du produit obtenu ci-dessus dans 5 ml
de dichlorom&thane, ajoute 1 ml de triéthylamine et 0,638 g
de 8-chlorosulfonyl quinoléine et agite 2 heures d tempéra-
ture ambiante. Aprés évaporation des solvants sous pression
15 réduite et chromatographie sur silice (éluant : CHCl,-MeOH
95-5), on récupére 0,956 g de produit attendu.
Stade D : ester méthylique de O-[4-[(4,5-dihydro 1H-imidazol-
2-yl) hydrazono) 9,10-dimé&thoxy 1,2,3,4,5,6-hexahydro 8-
benz(e)azulényl}l N-[(8-gquinoléinyl) sulfonyl] DL-homoserine.
20 On agite 16 heures & 120°C, 0,9 g du produit du stade A
précédent, 5 ml de butanol et 0,6 g de bromhydrate d'amino-
guanidine cyclique suivant : le (4,5-dihydro 1H-imidazol-2-
yl) hydrazine, évapore le solvant sous pression réduite et
obtient 0,786 g de produit attendu utilisé tel quel pour le
25 stade suivant.
Stade E : O-[4-[(4,5-dihydro 1H-imidazol-2-yl) hydrazono]
9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] N-
[(8-quinoléinyl) sulfonyl] DL-homoserine.
On agite pendant 2 heures 3 température ambiante la
30 solution renfermant 0,786 g du produit obtenu au stade pré-
cédent, 5 ml de méthanol et 2 ml de soude 2N, puis on neutra-
lise avec 2 ml d'acide chlorhydrique 2N et agite pendant 10
minutes. Aprés &vaporation sous pression réduite, on purifie
le produit brut par chromatographie sur silice en &éluant avec
35 un mélange CH,Cl,-méthanol-ammoniaque 80-20-4. On obtient
0,438 g de produit attendu aprés recristallisation dans le
méthanol.
Rf = 0,40 (CHClz-MeOH-NH4OH 80-20-4).



hydrogen i s absorbed. The reaction nediumis filtered, 34 foll owed by
washing with water and acidifying with 50 ml of hydrochloric acid (2N)
After separation, the residue is washed with water and dried under reduced
pressure at anbient tenperature. In this way 19.8 g of the expected product
I's 5 obtained e 102-103C). IR Spectrum (CHC [err]) Cargaqiiy: 12
cnferr] (max) "&Mﬁ%ﬁétic: {1592 cnjerr] {1740 cnmferr] (sh) nded
{1510 cn{err] NVR Spectrum (CDCl [err]) 10 2.88 t)} =C-CHerr]-CH err]-CO

2 1L L b O B
1,81 (sl) CH, en 9
2,40 & 3,20 les =C-CH,
3,35 (1) les =N-CH,
5 3,55 (sl) les =C-OMe

6,63 (sl) Hy

7,58 (dd) H'y

7,67 (t) Hg

8,19 (d), 8,29 (d) H5 et H,
10 8,45 (4) Hy

8,90 (d) Hy

7,31 (sl) }

7,97 } H mobiles
10,40 (f) }
15 12,62 }

EXEMPLE 29 : Monochlorhydrate de 0-[4-[(4,5-dihydxo 1H-imida-
g20l-2~yl) hydrazono)] 9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-
benz(e)azulényl] N-[[3-[4-(3-pyridinyl) 1H-imidazol-1l-yl}
propoxy]l carbonyl] DL-homoserine.

20 Stade A : 4-[{9,10-diméthoxy 1,2,3,4,5, 6-hexahydro 4-oxo 8-
benz(e)azylényl) oxy]l 2-isocyanato butanoate de méthyle.

On agite 10 minutes d 0°C 450 mg de l’amine obtenue au
stade B de l'exemple 28 dans 10,2 ml d'une solution agueuse
saturée en bicarbonate de sodium et 10,2 ml de dichloromé-

25 thane. On ajoute dans la phase organique du milieu
réactionnel 204 mg de triphosgéne en scolution dans 2 ml de
dichlorométhane, agite 10 minutes, extrait au dichloro-
méthane, sé@che, évapore le solvant sous pression réduite et
cbtient 430 mg de produit attendu que l'on utilise tel quel au

30 stade suivant. .

Stade B : 0-[9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-oxo 8-
benz({e)azulényl) N-[[3-[4-(3-pyridinyl) 1H-imidazol-1-yl]
propoxy] carbonyl] DL-homoserine.

On refroidit & 0°C 430 mg du produit obtenu au stade A

35 dans 20 ml de dichlorométhane et ajoute 414 mg de l'alcool
préparé comme & la préparation 10 dans 10 ml de dichloro-
méthane. On laisse revenir a4 température ambiante, maintient
sous agitation pendant 48 heures, évapore le solvant sous



Stage B: 3,4,5-trinmethoxy-benzenepropanoyl chloride 15 A solution of 6
g of the product obtained in Stage Ain 21 m of nethylene chloride is
dried with 1.5 g of magnesi um sul phate, after filtration the reaction
mediumis cooled down to 5[err]C and 2.2 m of thionyl chloride is added
then the sol utiggohsagi tated for 20 hours at anbi ent tenper apcu/eryziodds20 is
evaporated to dryness under reduced pressure proceeding with two

entrai nments with cycl ohexane and in this way 6.46 g of the sought product

is collected. [

2-[3-(3,4,5-tri rreNt’ony enﬁ %)edxag?g%% g ic?— lﬁer’f?g%gﬁemﬁr alumine

sol ution of 4.27 éeb‘ﬁa’t“he )i P F$ p§re 2%8 Pg 48 W°‘3+irm§t"ﬁﬁngﬁe
chloride is addedspgée ©One nvmobrafhydrate sdeto-HH] [dr, pedihydre dl R inddazol -2 -

cool ed down to ﬂmlﬁ}a o%,o‘i @' 1ef dlméﬁ*'ufﬁ}; Ane, 'M kcx%&?w@f@ f2jedizNed

as descri bed here er’, tr| am ne met hyI ene 30
chloride. The ré&adgam Jl}ml“ﬁ 4 égl fa djﬁﬁ’&)h&ﬁr Qﬁ-diﬁ‘fJer*]ié t hen
whi | e al | owi ng t hpropoxe) adamnyrl]rbkehdﬂosérhfe 2N

On opére comme a l'exemple 24 stade B en utilisant au
départ 277 mg du produit obtenu au stade B ci-dessus et 164
mg du bromhydrate d'aminoguanidine cyclique dans 13 ml de

10 butanol. Aprés chromatographie sur alumine (éluant : CH,Cl,-
MeOH 95-5), on obtient 289 mg de produit attendu.
Spectre IR (CHClj)
Cc=0 1746 (ep) 1723 (max) em"1
syst. conjugué }

15 + aromatique |} 1668,1625(F),1599 (ep),1551,1509,1489 cm 1
+ amide II }
OH 3618 cm™1
Stade D : Monochlorhydrate de O-[4-[(4,5-dihydro 1H-imidazol-
2-yl) hydrazono] 9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-

20 benz(e)azulényl] N-{[3-[4- (3-pyridinyl) 1H-imidazol-1-yl]
propoxyl] carbonyl] DL-homogerine.

On ajoute 0,3 ml de soude N & 277 mg de produit obtenu
au stade C ci-dessus dang 10 ml d'éthanol, agite 30 minutes,
ajoute 10 ml d'eau, acidifie le milieu réactionnel jusqu'a

25 pH = 2,5 3 1'aide d'acide chlorhydrique N, évapore les sol-
vants sous pression réduite, chromatographie le résidu sur
silice (éluant : CH,Cl,-MeOH-NH,OH 40-10-2), évapore le
filtrat sous pression réduite, reprend le résidu dansg l'éther
isopropylique, filtre le précipité, le sé&che et recueille

30 126 mg de produit attendu.

Spectre RMN (DMSO)

1,78 (m) (2H) }

1,90 & 2,30 (m) (5H) |}  1es 3-CH

1,60 & 2,90 (m) (8H) les CH,-C=
35 3,53 (81) (=4H) N-CH,-CHy-N

3,69 (s), 3,71 (s) CH30-C=

3,90 & 4,20 (m) (7 & 8H) les CH, et CH
6173 (s) H4



hydrochloric acid is added, followed by agitation for hour at amnbient
tenperature, decanting, washing with water then with a saturated sol ution
of sodi um bi carbonate, drying, filtering 35 and evaporating to dryness
under reduced pressure. 5 g of the expected product is obtained. The crude
product is pug&é%ﬁﬂrgy di ssolution in 10 vol unes of ethyl acgiAdvmn04s7
extracted with soda solution, the al kaline phase is 35 washed with
ethyl acetate, acidification is carried out #8 pH 1 with concentrated
hydrochl oric acid, followed by extraction t hyl ene chl oride, drying
and evaporati ng ?’(?[)Iir@neggrgﬁ er reduced Sgéi“gﬂiggf 2.75 g of purified
product is 5 col7T.&& eldd) R Spectrum (CHC Be¢r]): Carbonyl: {1741 cnierr]

aromatic: {1592 g£raq efd)] H,
8,37 (dl) Hg
5 8,94 (sl) Hy
7,72 (s8), 7,80 (s) CH=imidazole.
EXEMPLE 30 : Acide 5-[[4-[(4,5-dihydro 4-oxo 1H-imidazol-2-

vl) hydrazonol 9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-
benz (e) azulényl] oxy] pentanocique.

10 On mélange & température ambiante 300 mg du produit
préparé au stade A de l'exemple 3 dans 6 ml d'éthanol avec
61 mg de bicarbonate de soude et 0,7 ml de bromoacétate
d'éthyle. On évapore les solvants, chromatographie le résidu
sur silice (&€luant : CH,Cl,-MeOH 95-5) et obtient 139 mg de

15 l'ester éthylique intermédiaire. On mélange pendant 2 heures a
température ambiante 110 mg de cet ester dans 1 ml d’éthanol
en présence de 0,5 ml de soude 2N. Aprés neutralisation du
milieu réactionnel & l'aide d'acide chlorhydrique 2N, on
filtre le précipité formé, le sé&che et récupére 44 mg de

20 produit attendu.
Spectre RMN (DMSO)

~ 1,73 (m) (6H) CH, centraux et CH; en 9
2,30 (t) (2H) =C-CH, (chaine)
2,30 & 3,20 =C-CH,
25 3,73 (s), 3,75 (8) $-0OMe
3,83 (sl) =C-N-CH5-C=
4,02 (t) $-0-CH,
6,76 (8s) Hy
30 7,20 (sl) (1H) }
8,28 (sl1) (1H) } H mobiles
12,04 (1H) }

EXEMPLE 31 : O-[9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-
{(4,5,6,7-tétrahydro 1H-1,3-diazépin-2-yl) hydrazonol 8-
35 benz(e) -azulényl] N-[(phénylméthoxy) carbonyl)] DL-homoserine.
On mélange pendant 16 heures & 130°C 1 g du composé
préparé 3 l'exemple 24 stade A dans S ml de butanol et 0,9 g
d'aminoguanidine cyclique préparé comme 3 la préparation 11.



{1709 cnferr] {1509 cnjerr] Carbonyl: {1658 cnferr] 10 +
C=C {-1610 cnferr] with OHin chelated form NVR Spectrum (CDCl [err])
6.41(s) arom 2H (integration base) 3.81(s) 3.82(s)) 9H in all 3.83(s)
3.85(s)} 4 types of CHerr]OC= 15 1.86(m CHerr]-CHerr]-CHerr] -1.5H
1.95 to 2.95(Myoommbsedt iN all of which =CG-CH err] of sever alpdryroTo6s26(t )
[err] 20 11.2 (mﬁd% m nobile H Preparation o%?

1- (N-nmorphol i nyl)-cycl opentene used in Stage C 25 A sol ution of 100

m of cycl ohexangy, ggapbrefi& VédRrante ¥orB0opeesslon r&iuitY, PRAbRSE S5FRHAR

o Of.paratoluen%e résidu sur silice (&éluant : CH,Cl,-MeCH 90-10) et obtient
0,8 g d'ester intermédiaire gue l'on agite & température
ambiante pendant 1 heure et demie dans 3 ml de méthanol avec

5 2 ml de soude 2N. Aprés neutralisation du milieu réactionnel
4 l'aide d'acide chlorhydrique 2N et évaporation des solvants
sous pression réduite, on chromatographie le résidu sur
gilice (éluant : CH,Cl,-MeOH-NH,OH 90-15-2) et récupére
0,22 g de produit attendu.

10 EXEMPLE 32 : O-[9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-
[(3a,4,5,6,7,7a-hexahydro 1H-benzimidazol-2-yl) hydrazonol 8-
benz (e) azulényl] N-[ (phénylméthoxy) carbonyl] DL-homoserine.

On opére comme aux stades B et C de l'exemple 24 en

- utilisant au d&part 200 mg du composé préparé 3 l'exemple 24

15 stade A et 176 mg d'amino guanidine cyclique préparé comme a
la préparation 12. On récupére 102 mg de l'ester intermédiaire
dont on utilise 100 mg pour la réaction de saponification. On
obtient 59 mg de produit attendu.

REf = 0,24 (CH,Cl,-MeOH-NH,OH 85-15-3).
20 Co itio h iques
On a préparé des comprimés répondant 4 la formule
suivante :

- produit de l'‘'exemple 1 50 mg

- Excipient (talc, amidon, stéarate de
25 magnésium) QS pour un comprimé terminé i 120 mg
cologique r its de 1'inv i

1 - Btude par les produits de l?’invention du déplacement de
30 la liaison : Vitronectine/récepteur Vitronectine («, 8,)
Protocole :

Des plagues 96 puits MaxiSorp sont coatées une nuit a
4°C, avec 100 ul de Vitronectine humaine (cf Yatohgo et al.
Cell., Structure and fraction 13 : 281-29%92 (1388)) & 2 ug/ml,

35 (Dilution en tampon de coating).

Le lendemain, les puits sont vidés et les ligands
(Vitronectine) sont ensuite fixés (voir tampon de fixation)
pendant 1H 3 température ambiante sous agitation douce.



sul phonic acid is agitated for 4 hours 30 m nutes under reflux, elimnating
the water fornmed. After evaporation of the solvent under reduced pressure,
distillation is carried 30 out under 12-13 nbars of pressure and 27.44 g of
sought product is collected (B.p. = 83[err]C). Stage D

1- (2-chl oro- 1\?83%{?49 ghten-1-yl)-3- (3 4, 5-trimethoxy- phenyl)sdfa03sdss ONE
y 0

13 m of oxal rnde is added at anblent tenperature 35 to a solution
of 23 g of product obtained in Stage C and 288 nl of chloroform The

et rat e s, + SobERALch ol BEAL WIS, 8618 AN (BIRE Blligadll,
with 36 cycl 898, aQB“geoPa&E}Héspﬁ‘}dGéﬂsl SeHIREAFRF which is
recrystal lized fu o alnast vaspen dUrnbubaftiengl ohexane and

'~ 10 pl de la dilution du produit ad tester,

5 (les produits sont dilués dans un mélange 50/50 de DMSO-H,0)
- 50 ul de récepteur a3 humain (cf Pytela et al. Methods
Enzymol (1987) 144:475) (dilution en tampon d'incubation, a
adapter suivant le lot de récepteur et selon le ligand).

Le ligand, le récepteur o3 humain et les produits 3

10 étudier sont incubés pendant 3 heures 3 température ambiante
sous agitation douce.

Les puits sont 3@ nouveau lavés six fois, puis incubés
pendant 2 heures 3 température ambiante sous agitation douce,
en présence de 100 gl d'anticorps 4B12-HRP, anti-r&cepteur

15 couplé & une peroxydase (l'anticorps 4B12-HRP est dilué en
tampon d'incubation. La dilution est & adapter suivant le lot
de récepteur).

Les puits sont ensuite lavés six fois avant la mesure de
liaison ligand-récepteur faite par l'intermédiaire d'un kit

20 révélateur de peroxydase (TMB Microwell Peroxidase Substrate
System Kirkegaard : REf. cat. 50-76-00).

Ce kit contient un flacon A de substrat (3,3',5,5'-
tétraméthylbenzidine & 0,4 g/1) et un flacon B (H,0, & 0,02 %
en tampon Citrate/Acide citrigque). Extemporanément, un volume

25 de A est mélangé 3 un volume de B, puis le mélange réaction-
nel est distribué a4 raison de 100 ul/puits. La réaction
enzymatique se développe en 12°' pour Vitronectine/o f8,, puis
son évolution est stoppée par l'addition de 100 ul d'acide
phosphorique 1M.

30 La densité optigue est mesurée a 450 nm.

Tampons :
-~ tampon de coating : Carbonate 0,05 M, NaOH pH 9,6
- tampon de fixation : PBS contenant 0,5 % de BSA (pE 7,4)
- tampon de lavage : PBS contenant 0,05 % de Tween 20
35 (pH 7,4)
- tampon d'incubation :
. 50 mM TRIS pH 7,4
0.5 ¥ BSA



50 m of diisopropyl ether after partial concentration. The crystals are
separated out, washed with diisopropyl ether and 5 dried under pressure.
16.24 g of the expected product is obtained. (MP. = 93[err]O. IR
Spectrum (CHCO [err]): 1659 cnferr]: Carbonyl 1599 cn{err] 10 1586 cnferr]:
C=C + aromatic %%é%g{( err] NWVR Spectrum CDCl[err] 1.93 (n): PCEFRIEI0487

CHerr] 2.69 (
(t,j=7.5) - 3.08

1"(m: GCHerr]-C= of thg cycl opentene 15 2.85
(t,j=7.5): the other =C-CH e %]-C?s 2.44: CHerr]-C=

3.68-3.81: the OCHBﬁéE]is ?ég-beB(d,j:Z): the neta coupled aromatic CH="s
"t

7.31-7.80(d, | =8):

aronmaf1cs. 20 Stage E

2,3,5,6-tetrahydrol8™ MgClpi net hoxy- benz[ e] azul en-

5.

. 50 uM CaCl,
. 50 uM MgCl,
100 mM NaCl.
Expression ré t :
On trace la courbe suivante : le pourcentage de liaison

" de la vitronectine humaine en fonction du logarithme de la

10

15

20

25

30

3as

concentration de chaque produit testé.
Pour chaque produit on détermine 1'ICg, suivant la
formule suivante : '
ICgy = (BO + Bmin)/2
BO = Maximum de liaison en l'absence de tout produit
Bmin = Minimum de liaison en présence de la concentration la
plus élevée de produit.
2 - Test du calvarium de souris
Principe
Injection d'une dose traceuse de 45¢,y (CaCl,) & des
souris femelles en gestation afin d'étudier la résorption
osseuse en mesurant la libération de 45cy 3 partir des
calottes créniennes des nouveaux-nés.
But
Détermination de l'activité d'une molécule sur la
résorption osseuse, &tude ex-vivo.
Produits
1) Produit 3@ tester :
Véhicule : DMSO, H20/BSA (0,1 %)
Dose : Variables (10 uM en screening).
2) Produits de ré&férence :
Echistatine (ré&f. H-9010-BACHEM)
Véhicule : H20/BSA
Dose : 10 uM.
3) Traceur radioactif :
45ca sous forme de solution aqueuse de CaCl,-réf. CES3
AMERSHAM ou NEZ-013 NEN.
Véhicule : Sérum physiologique
Dose : 25 uCi/souris/0,4 ml
Milieu de culture



4(1H)-one 900 ng of the product obtained in Stage D, 9 m of

1, 2-dichl oroethane and 0.9 nml of stannic chloride are agitated for 20 hours
at anbient tenperature. 9 ml of water 25 and ice is then added and the

m xture is decanted, washed with water, reextraction is carried out once

wi th nethyl en Lgde, followed by drying over magnesium s

filtration angw Gkgéﬁgtion to dryness under reduced pressure, to ob?grn 1lg
the expected (crude) product which is purifid® 30 by chromatography on

silica, eluting with I xane W th. 10% et hyl ac e, | 9
ethyl acetate. After %c%ﬁt%)réaﬂrgﬁ,r%e n%e @?Qéﬁrogd&?%{solgl:{c:ﬁieggtsteguéﬁlé%ﬂ) S
crystallized frosupplfmenté,ppsxint, ¥ BFA Bledenyac péniadllitngy/ streptomycine.
separati on, washighodd h t he m ni nrum amount of n- 35 hexane, and drying

onder [eduCed PLEP S Al TSRS RF AN, heRthe! o) UAGE0 . O
5 Swiss)
a) Préparation de la solution marquée :
190 ul de la solution mére de calcium d 2 mci/ml est ajoutée
d 6 ml de sérum physiologique. '
b) Injection :

10 Au 1728me jour de gestation les souris reg¢oivent 400 ul de
cette solution par voie intraveineuse soit 25 uCi/souris.
2) Prélévement du tissu (calotte criniemmne (calvarium))

Six jours aprés leur naissance les nouveaux-nés sont
décapités, puis la téte est récupérée, et la peau incisée de

15 la nugque au front. La calotte crinienne est prélevée par
découpage aux ciseaux et d l'aide d'un emporte-piéce, deux
demi -calvaria exactement identiques (un & gauche et un &
droite) sont sectionnés dans les os pariétaux. L'un servira
de témoin, l'autre sera utilisé pour tester le produit a étu-

20 dier.

3) Phase de "ringage"

Chaque demi calvarium est déposé dans un puits d'une
plaque 24 puits, contenant 1 ml de milieu, sur un support de
polyéthyléne et nylex 100 um, afin d'éviter tout contact avec

25 le fond du puits. -

Aprés 24 heures, les supports polyéthyléne portant les calva-
ria sont transférés dans des nouvelles plagques 24 puits
contenant 1 ml de milieu frais et les produits d tester ou
leurs solvants. 200 ul de milieu des premiéres plagues sont

30 prélevés dans chaque puits et un premier comptage de la
radioactivité est effectué (valeur Aa).

Ce changement de milieu permet d'éliminer tout le stress
mécanique 1ié au prélévement.

4) Phase de "résorption”

35 48 heures aprés la mise en contact des tissus avec les
produits &tudiés, 200 pl de milieu sont prélevés dans chaque
puits et comptés (valeur B), de fagon d déterminer la guan-
tité de 45Ca libérée dans le milieu pendant la phase dite de



37 1.86 (m the central CHerr] 2.65(dd) 2H}

3.84} 2.72(t) 2H the other CHerr]'s 3.86} the Ow's

2.84(dd) 2H} 3.90} 5 3.06 2H} 6.59(s)

aromatic H Stage F: 2,3,5; 6- tetrahydro-8,9, 10-tri hydroxy- benz[ el azul en-

4(1H) -one By opg g gsas in Stage B of Preparation la, the lgcerpambad
uct

denet hyl ated pro |s obt ai ned.:- PREPARATI ON Ia
2,3,5,6-tetrahydro-8,9, 10-tri hydroxy- benz- [e] Tazul en- 4 (1H) -one Stage A
2,3,5,6-tetrahydr9é§%é£ég%ﬁjﬂ met hoxy- benz[ e] - azul en-4(1H)-one
Le calvarium est alors totalement déminéralisé dans 1 ml
d'acide trichloracétique 5 § et aprés digestion, 200 gl sont
également prélevés et comptés de fagon 4 déterminer la quan-
5 tité de calcium restant dans l'os (valeur C).
Expression des résultats
On calcul un ¥ de résorption osseuse pour chagque demi-
calvarium (chaque puits) de la fagon suivante :
¥ résorption osseuse = dpm B/dpm (A+B+C) x 100
10
La somme des dpm A+B+C représente la quantité de 45Ca
incorporé dans chague piéce osseuse le jour du prélédvement.
Pour mesurer l'effet d'un produit on fait pour chaque
point le rapport du pourcentage de résorption osseuse du
15 puits traité et du puits témoin corréspondant. La valeur
trouvée appelée indice de résorption est comprise entre 0
et 1 si le produit inhibe la résorption osseuse et est >1 si
le produit la potentialise. On fait alors la moyenne des 6
indices (puisqu'il y a 6 points/groupe) de chaque produit ce
20 qui donne un indice/produit. Si on retranche cet indice de la
valeur 1, on obtient le pouvoir d'inhibition du produit, que
1'on peut exprimer en pourcentage.
Par ailleurs un test statistique (Student T-test) est
effectué en comparant point/point les indices de résorption
25 individuels.



15 60 g of the product obtained in Preparation 2, 600 m of

1, 2-di chl oroethane, 342 ml of 2N soda, 1.2 g of tetrabutyl- ammoni um

brom de and 33 m of dinethyl sulphate are agitated for 2 hours 30 m nutes
at 20[err]C. 39 m of triethylamne is then introduced in order to destroy
the excess di 0 sul phate and agitation is carried outpdirofiasiIour
at 20[err]C [err . 342 mM of demneralized water is added, foll owed by
agitation for 15 mnutes at 20C 2[err]C, anazdecanting, t he agueous phase
Is reextracted twice with 120 ml of 1, 2-dichl oroethane each tinme. The

1, 2-di chl or oet hane Ehases 25 are conbi ned and washed with 4 x 240 m of
dem neral i zed 4 n*with 1 x 300 M of N hydrochloric acid, then with
3 x 240 mM of demneralized water (until neutrality is obtained). The

conbi ned or gani g—phases—are—aHi-ed—ev-er—sodi-tH-sti-phaine—iit-er-8.d—aid——m—
concentrated unfler ordi nary prie®aate dé0 catmp88ieior C tlocslvasiede woumi® o0
480 M. Stage o gheiplel™t ot 9l SoiRt QY] DB ShABH G
ICzn ©n uM 4 10pM
EX. 2 0,45 19
EX. 3 2,1 -
EX. 6 0,11 7,5
EX. 8 2,79 : -
10 | EX. 10 0,8 8
BEX. 11 0,05 ' 7
EX. 22 2,36 -
EX. 12 0,35 12
BX. 14 0,75 14
15 | EX. 24 0,03 18
EX. 20 . 0,079 11
EX. 21 0,037 -
EX. 25 0,013 26
EX., 26 0,006 ' 30
20 | EX, 27 0,170 39
EX. 28 0,015 27
EX. 29 0,028 18
EX. 31 0,055 20
EX. 32 0,038 -

25



480 m of the mu ﬂ“m in (A is heated under reflux for one hour
with 102.3 g o ﬂ "ﬂl Llun135 chloride. The nmediumis cool ed down
to O[err]C 2[err]€ then"asm xture of 600 nml of demineralized water and 192
m of pure sulphuric acid (concentrated) cooled down beforehand to about
Olerr]Cis addgg) {) st wo hours while maintaining the tenper acurre7004&8 of
the reaction I um bel ow 20[err]C. 300 m of dem neralized water is

i ntroduced over 5 mnutes at 20[err]C 2[err]8’and agitation is carried out
for 16 hours at 20[err]C 2[err]C follgipshinenaaemsat i on, washing tw ce
with 60 mM of 1,2-dichloroethane 5 each tine, then with dem neralized

wat er, drying under reduced pressure, and 52.2 g of the sought product is
obt ai ned. PREPARAT| Chingosds dle dioysulexgéadralelr 0Wy-:2, 3,5, 6-tetrahydro-

{I)

10

dans laguelle R, représente un groupement -C=C-[A]-[B]-CORg,
15 -CH=CH- [A] - [B] -CORg, - (CHp),- [A]- [B] -CORg, -O- [A]- [B]-CORg,
-CH,CO- [A] - [B] -CORg, - [A]l- représentant
- soit un radical hydrocarboné bivalent dérivé d'une struc-
ture linéaire ou ramifiée, saturé ou insaturé, comportant de
1 & 12 atomes de carbone et de 1 & 6 hétéroatomes choisis
20 parmi les atomes d'oxygéne, d'azote ou de soufre,
- soit un radical bivalent dérivé 4'un hydrocarbure acycli-
que, linéaire ou ramifié, saturé ou insaturé, comportant de 1
a4 12 atomes de carbone,
[B] représentant un radical phényle, un radical CH(2Z), ou une
25 sgimple liaison, _
Z représente un atome d'hydrogéne, un groupement
(D) g.g-NRaRb, (D)g.g-NH-SO5-Rc, (D)g.g-NH-CO5-Rc,
(D) g.g-NH-CO-Rc, (D)g.g-NH-SO,-NH-Rc, (D) q_g-NH-CO-NH- Rc,
(D) g.g-COz-Re, (D)g.g-802-Re, (D)g.g-CO-Re ou (D),_g-Rc dans
30 lesquels {D)y_g est un radical bivalent dérivé d'un hydro-
carbure acyclique, linéaire ou ramifié, saturé ou insaturé,
comportant de 0 4 6 atomes de carbone,
Ra, Rb et Rc représentent un atome d'hydrogéne, un radical
(CHy) g-3-Ar dans lequel Ar représente un groupement aryle
35 carbocyclique renfermant de 6 & 18 atomes de carbone, un
radical (CH,)_3-Het dans lequel Het représente un radical
dérivé d'un hétérocycle aromatique ou non aromatique, saturé

=~

ou non saturé, comportant de 1 & 9 atomes de carbone et de 1



5-[[(4-meth

benz [e] az 1 10 Stage A 3, 4-di net hoxy
Im" ' I,!ﬂ@‘/l] oxy] - benzenepropanoic acid The operation i

carried out as icn &t age
3, 4-di et hoxy- 5-
the 15 prepar
car bonat e,

Preparation 1 using 29.76 g of
[[[ (4- et hyl phenyl) -sul phonyl ] oxy] phenyl ]-cinnam c acid

which is given hereafter, 43.5 g of PG
g0 g Fhebts.

b}/6b4s7
t hanol and 1.48 g of actlvated charcoal wth 10%

pal | adi um In this way 28.23 g of the sought?$roduct is obtained in the

For
269nm
2500

= 380.4
[err]

10

15

20

25

a0

35

form of col our Ir%s%%g%gg_.ggé ,@4 °h°"f§%oé’é%$|ri£%3at&9esu¥er%9ﬁg Engm égeef

ou @@ogogsrﬁaxu@m#ﬁcal (CHp) p-3- Nzlscrtﬁnaqfheqwénmk TeR¥Eq
sente radical dérivé d'un hydrocarbure, non arcmatique,
linéaire, ramifié ou cyclique, saturé ou insaturé, et compor-
tant de 1 & 12 atomes de carbone, les radicaux Het, Ar et Alk
pouvant étre non substitués ou substitués,

ou encore, Ra et Rb représentent ensemble avec l'atome
d'azote auguel ils sont 1iés un hétérocycle azoté, aromatique
ou non aromatique, saturé ou insaturé, renfermant éventuelle-
ment un ou plusieurs hétéroatomes choisis parmi les atomes
d'oxygéne, d'azote ou de soufre, ce radical pouvant étre
gubstitué ou non substitué,

- Rg représente un radical hydroxyle, un radical O-Alk, O-Ar,
NH,, NH-Alk, N(Alk)2 ou le reste d'un amino acide L ou D,

Alk et Ar &tant tels que définis précé&demment et pouvant é&tre
substitués ou non substitués,

- Ry et Ry identiques ou différents représentent ou bien un
atome d'hydrogéne, un radical hydroxyle, un radical O-Alk ou
un radical O- (CH,)5.3-Ar, Alk et Ar étant tels que définis
précédemment, Qu bien R, et R; forment ensemble un cycle du
type -O- (CRdRe),-O-, n étant un entier de 1 & 5, Rd et Re
indépendamment 1'un de 1l'autre représente un atome d'hydrogé-
ne, un radical alkyle renfermant de 1 & 6 atomes de carbone,
ou un radical phényle,

- R, représente un atome d'hydrogéne, un atome d'halogéne, un
groupement hydroxyle, amino, nitro, cyano, CF3, acyle ou
acyloxy renfermant de 1 & 12 atomes de carbone alkyle, alké-
nyle, alkynyle, alkylthio, alkoxy, alkylamino, dialkylamino,
dialkylaminoalkyle, dialkylaminoalkyloxy, dans lesquels le
terme alkyle renferme de 1 3 6 atomes de carbone,

- R représente un atome d'hydrogéne, un radical hydroxyle,
un atome d'halogéne, un radical O-Alk ou un radical
O-(CH2)0_3—Ar, Alk et Ar étant tels que définis précédemment,
- G représgente,

soit un radical de formule Gl

S



_ I
infl 307nm —TJerr] = 450 NMWR Spectrun](CDCI[err]) 2.45(s) CHerr]-

MmN T e e

P ]mﬁ% H[]erS H[eﬁr];6 %3(d ] =2) H6 7.80 (wd)
err err t a 4- di met hoxy 5 [ [ (4- met hyl phenyl) - sulpairamgi/jos -
35 benzenepropQWBgﬁugﬁloride The operation is ﬁarried out as in Stagem%]of
Preparation 1 using 1.9 g of the product obt ai’Red in Stage A, 9.5 m of

met hyl ene chloride and 0.7 ml of thionyl chloride. 39 2.24 g of the
sought product is obtained, used as it is for the follow ng stage.
—rll—(Het')
Rh
5

dans lequel Rh est un atome d'hydrogéne ou un groupement Alk
tel que défini précédemment et (Het') est un hétérocycle de
formule générale :

10 PARN

.__.C\N‘jy)
dans lequel (H) forme, avec le motif N=C-NH-, le reste d'un
15 hétérocycle aromatique ou non aromatique, mono ou bicyclique,
gsaturé ou non saturé, comportant de 1 & 9 atomes de carbone
et de 2 3 5 hétéroatomes choisis parmi les atomes d'oxygéne,
d'azote et de soufre, ce radical pouvant &tre substitué ou
non substitué,
20 - soit un radical NRaRb (radical G2), Ra et Rb &tant tels que
définis plus haut,
- goit un radical (Het) (radical G3) tel que défini plus
haut, - |
- goit un radical -NRh-C(=X)-NHRc (radical G4), dans lequel X
25 est un atome de soufre, d'oxygéne ou NH, Rh et Rc sont tels
que définis précédemment,
- soit un radical -NRh-SO,Rc, (radical GS5), dans lequel Rh et
Rc sont tels que définis précédemment,
les traits en pointillés représentent une éventuelle seconde
30 liaison, ainsi gue les sels d'addition avec les acides et les
bases et les esters.
R,., Ry et R, peuvent étre en position 8, 9 ou 10 du tricycle,
2) Composés de formule générale (I) telle que définie & la
revendication 1, répondant 3 la formule générale (I') :



Stage C 2-] , 5 [[(4 net hyl phenyl) sul phonyl ] -
oxy] - phenyl ]lmﬂwmﬂmm | opent anone 5 The operation is carried
out as in StagetC of epana ion 1 starting with 2.24 g of the acid
chloride obtained in Stage B and using 770 ng of 1-(N-norpholinyl)

-cycl opent ene r ed in Stage C of Preparation 1), 6 m e
chl ori de and O'.g(g!}'ﬁ%?‘{sof triethylamne. After 10 recrystalli ?W%‘%
di i sopropyl ether, 1.27 g of the sought prod#ét is obtained (MP. = 84C).

| R Spectrum (CHC1l[ err]) Carbonyl: {1742 cnferr] - OS(err] {1374
cnferr] {1709 cnferr] 1178 cnfegy] 1658 cnferr] 15 C=C + aromatic {1608
cnferr] 1599 cnferr] 1586 cnkﬁrr] 1508 cnferr] NVMR Spectrum (CDCl [err])
2.44(s) CHerr]-0 3.67(s) 3.79(s) 3.81(s)} 20 6.59 to 6.65
(m arom 2Hin ortho p03|t|o

N—G
P8}

10 dans laquelle R'; représente un groupement
-C=C- [A']-[B']-COR'g, -CH=CH-{A']-[B']-COR'g,
-{CH3)»-[A']-[B']-COR'g, -O-[A']1-([B']-COR'g,

-CH,CO- [A']}-[B')-COR'¢, -[A']- représentant un radical
bivalent alkyléne, alkényléne ou alkynyléne renfermant de 1 &

15 6 atomes de carbone, ([B'] repré&sentant un radical CH(Z') ou
une simple liaison,

Z' représente un atome d'hydrogéne, un groupement
{CH3) o.g-NRaRb, (CH5)(.g-NH-805-Rc, (CHp)(.g-NH-CO,-Rc,
(CH,) g.g-NH-CO-Rc, (CH,)g_g-NH-SO,-NH-Rc,

20 (CH5).g-NH-CO-NH-Rc, (CHp),_g-COp-Re, (CHy)g.g-S05-Re,
(CHy) g.g-CO-Rc ou (CHy)g.g-Rc, Ra, Rb et Rc étant tels que
définis a4 la revendication 1, R'g représente un radical OH,
amino ou alkoxy renfermant de 1 & 8 atomes de carbone,
éventuellement substitué par un ou plusieurs radicaux choisi

25 parmi les radicaux hydroxy, amino, phénylalkylamino ou
dialkylamino, R', et R'; représentent un atome d'hydrogéne ou
un radical méthoxy, et G est tel que défini & la revendica-
tion 1, les traits en pointillés représentent une &ventuelle
seconde liaison, ainsi que les sels d'addition avec les

30 acides et les bases et les esters.

3) Composés de formule générale (I) telle que définie d 1la
revendication 1 ou 2 dans laguelle Rg représente un groupe-
ment -OH, -OCHy, -OCH5CH,, -O-(CHy),-OH, -O-CH,-CH-CH,OH,

I

35 OH
-0- (CHy) 5-NH,, -0-{(CHy)4-N-(CHy),, -NH; ou -O-{CH,)-phényle,
aingsi que les sels d'addition avec les acides et les bases et
les esters.



15 (o s, WIIHMI!I[{PM}W?) pr“LfLLL 25 UV spectrum 1 - & OH (+ 0 oxane)

= 446 52 ‘mak 225nm « = 23000 max 282nm [err] = 7900 infl
270, 277, 290, 300, 313 nn130 2 - EtOH (0.1N NaOH) nmax 310 nm [err] =
21600 infl 268yqkhAessd 76 NM Stage D PCT/FR97/00487
1-(2-chloro-1- cyclopenten 1-yl)-3-[3, 4-di met hpxy- 5-
[[ (4- et hyl phenyl) sul phonyl ] oxy] - phenyl ] - pr opan- 1-one 35 The operation

is carried out agy 'Eo 888s ROTEdPnRNer gehérale UEHINGA1E guel déhinis dlua
obtained in Stage

After crystalli zgﬁ",ﬁﬁ ?‘?%‘f‘r’r%{ |3§2:§?{5’§{13 g]f]ﬂgd faﬂ"f?le EzﬂO?%é%s&ﬂé”drge

groupement O- (CH,)g.g-CH(Z') - -COOH ou -(CH2)0 7-CH(2') - COOH,

ainsi que les sels d'addition avec les acides et les bases et
5 les esters.

5) Composés de formule générale-(I) telle que définie 3 l'une

quelconque des revendications 1 d 4, dans laquelle (2') est

un atome d'hydrogéne, ainsi que les sels d'addition avec les

acides et les bases et les esters.

10 6) Composés de formule générale (I) telle que définie & 1l'une
quelconque des revendications 1 4 4, dans laguelle (2') est
le groupement (CHZ)O,G-NH-COZ-Rc ou (CHZ)O_G-NH-Rb, Rb et Rc
étant tels que définis & la revendication 1, ainsi que les
sels d'addition avec les acides et les bases et les esters.

15 7) Composés de formule générale (I) telle que définie & 1la
revendication 6, dans lagquelle Rb et Rc sont les groupements
(CHy) g.3-Ar ou (CHy) g.3-Alk, Ar et Alk é&tant tels que définis
3 la revendication 1 et pouvant &tre substitué ou non substi-
tué, ainsi que les sels d'addition avec les acides et les

20 bases et les esters.

8) Composés de formule générale (I) telle que définie & 1'une
des revendications 1 & 7, dans laguelle G est un groupement
G4 de formule générale -NH-C(=NH)-NHRc, Rc étant tel que
défini & la revendication 1, ainsi que les sels d'addition

25 avec les acides et les bases et les esters.

9) Composés de formule générale (I) telle que définie & la
revendication 8, dans laquelle Rc est un atome d'hydrogéne,
ainsi que les sels d'addition avec les acides et les bases et
les esters.

30 10) Composés de formule générale (I) telle que définie a
1'une des revendications 1 i 7, dans laquelle G est un grou-
pement NH- (Het'), (Het') &tant tel que défini & la revendica-
tion 1.

11) Composés de formule générale (I) telle que définie 3 la

35 revendication 10, dans laquelle G représente les hétérocycles
suivants :



40 sought p”ﬂlﬂ“"’lﬂﬂ'ﬂﬂ"ﬂmm (MP. = 73[err]C). This product is used as
it is for thef 4 _ . An anal ytical sanple was obtained by
recrystal lization froth 255 %ol unes of methyl ene chloride and 5 vol unmes of 5

di i sopropyl ether followed by concentration to 3 vol unes, separation,

washing wth ':gggpsr‘sgpyl et her and drying under reduced pregggirRofdosdOI ENt

tenperature ( : 7-78[err]C). IR Spectrum (CHCl [err]) Carbonyl: {1659
cnierr] 10 Aromatic C=C. {1599 cnierr] - 15868cnierr] - 1508 cnierr] W
Spectrum (Et OH) max 227nm J[err] = 26100 infl 248nm [err] = 12800 i nfl
272nm [err] = 5300 o

_HN_{l}.zp —m—(::u}wm —HN—g::"
. =10 ~<TQ 4D
* =

p étant un entier &gal d 2, 3 ou 4, ces hétérocycles &tant
20 substitués ou non substitués, ainsi que les sels d'addition

avec les acides et les bases et les esters.

12) Composés de formule générale (I) telle que définie i la

revendication 10 ou 11, dans laquelle G est le groupement

N
25
——HN—< }('&)p

N

p étant un entier égal a4 2, 3 ou 4, ainsi que les sels

30 d'addition avec les acides et les bases et les esters.
13) Composés de formule (I) telle que d&finie a la revendica-
tion 1 dont les noms suivent :
- Acide 4-((4- ( (aminoiminométhyl)hydrazono) -9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz(e)azulén-yl) oxy) -butanoique,

35 - Acide 5-((4- ( (aminoiminométhyl)hydrazono)-9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz(e)azulén-yl)oxy) -pentanoique,
- Acide 5- ((4- ((aminoiminométhyl)hydrazono)-8,10-diméthoxy-1,
2,3,4,5,6-hexahydro-9-benz(e)azulén-yl)oxy) -pentanoique,



-

e

15 infl 280nm [err] = MB;B i nfl 320nm NMR Spectrum (CDCl [err]) 1.93(m

i

} the GCHerr]-C's } 20 2.81(n}
-CH err]-Cs 3.08 (t, j=7.5)} 2.44 CH err]-

3.68} the OCH[err s 25 3.81} 6.59(d,j=2) the aromatic CH s 6.68(d,]=2)

meta coupl ed 7
8, 9-di net hoxy-1

{fﬂ ds=8)} 7.80 (d,j=8)} 30 St age E: PCT/FR97/00487
r 4- met hyl phenyl ) sul phonyl ]

2,3,5,6-tetrahydro-benz[ e] azul en-4( 1H)-one 1. 2§ g of 98% ferric chloride is

added at anbi ent

10

15

20

25

30

35

- Acide 6- ((4- ( (aminoiminométhyl)hydrazono)-9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -hexanoique,

- Acide 7-((4-{((aminoiminométhyl)hydrazono)-9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz(e)azulényl) oxy) -heptanoique,

- Acide 5-((9,10-diméthoxy-1,2,3,4,5,6-hexahydro-4-((4,5-
dihydro-1H-imidazol-2-yl)hydrazono) -8-benz (e)azulényl) oxy) -
pentanoique,

- chlorhydrate de 5- ((4- ((aminoiminométhyl)hydrazono)-9,10-
diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -
pentanocate 4'éthyle,

- Acide 4- ((4- ((aminoiminométhyl)hydrazono) -8, 9-diméthoxy-1,
2,3,4,5,6-hexahydro-10-benz (e)azulényl) oxy) -butanoique,

- Acide 5-((4-((aminoiminométhyl)hydrazono)-8,9-diméthoxy-1,
2,3,4,5,6-hexahydro-10-benz (e)azulényl) oxy) -pentancique,

- Acide 5-((4- (((amino) carbonyl)hydrazono)-9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz (e)azulényl) oxy) -pentanoique,

- Acide 5-((4- (((amino)thiocarbonyl)hydrazono)}-9,10-dimé-
thoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -penta-
noique,

- Acide 4-((4- ((am1n01m1n0méthyl)hydrazono) -8,10-diméthoxy-1,
2,3,4,5,6-hexahydro-9-benz(e)azulén-yl) oxy) -butanoique,

- Acide 6-{(4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -
hexanoique,

- Acide 5-((4-((aminoiminométhyl)hydrazono) -9,10-diméthoxy-1,
2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy)}-3,3-diméthyl-4-
oxo-pentanoique,

- Acide 5-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy)-3,3-
diméthyl -4-oxo-pentanoique, '

- Chlorhydrate de l'acide 5-((4- ((aminoiminomé&thyl)hydrazo-
no) -9,10-diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz (e)azu-
lényl) oxy) -pentanoique,

- Acide 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -9,10-
diméthoxy-1, 2,3,4,5,6-hexahydro-8-benz(e)azulényl)oxy) -
butanoique, :

- Acide 5- ((8((aminoiminométhyl)hydrazono})-6,7,8,9,10,11-
hexahydro-azuléno(5,6-d) -1, 3-benzodioxol-4-yl)oxy) -



\

tenperature ”ﬂl&ﬁlﬂ“’m 2.32 g of the product obtained in Stage Cin
50 M of 1,2- e m—ﬂ”lme m xture is 35 agitated for 48 hours at
anbi ent tenperature tWenspoured into a mxture of water and ice, vigorous
agitation is carried out for 15 mnutes followed by extraction with

met hyl ene chl g{;(hgﬁ, he extracts are washed with water, thepMigrdreoasr 41
sat ur ated aqueo W8P ution of sodiumchloride. After dryi ng and evaporati on

to- dryness under reduced pressure, 2.15 g of 8fhe crude product is obtained
whi ch is chronmat o-ngﬁ_ra hed, eluting with cycl ohexane with 50% et hyl acetate,

1.8 g of 5 prodRF'¥F ) Fect ed which is chronat ographed agai n and

recrystallized frdmisdec§l-dl8f samineimipomgihyldhydrazdnrelr2y 3 diphdaylto
obtain 720 ng ofg tha,2Queht1Phesskydtd dau1anbldCh - e R(Epecidnpdaddebhent])
y1l)oxy) -pentanoique,

5 - Acide 4-({9,10-diméthoxy-4-((1,4,5,6-tétrahydro-2-pyrimi-
dinyl) hydrazono)-1,2,3,4,5, 6-hexahydro-8-benz {e)azulényl)
oxy) -butanoique,

- Acide 2-((4-((4,5-dihydro-1B-imidazol-2-yl)hydrazono)-9,10-

diméthoxy-1,2,3,4,5, 6-hexahydro-8-benz(e)azulényl)oxy) -étha-
10 noique,

- Acide 3-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -9,10-

diméthoxy-1,2,3,4,5,6-hexahydro-8-benz (e)azulényl)oxy) -pro-

panoique, '

- Acide 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
15 1,2,3,4,5,6-hexahydro-8-benz (e)azulényl)oxy) -butanoique,

- Acide 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -

1,2,3,4,5,6-hexahydro-8-benz (e)azulényl)oxy) -butanoique,

- 0-[4[(4,5-dihydro-1H-imidazol-2-yl)hydrazono]-9,10-dimé-

thoxy-1,2,3,4,5,6-hexahydro-8-benz [e]azulényl] -N- [ (phényl -
20 méthoxy) carbonyl] -DL-homoserine,

- - 0-{4[(4,5-dihydro-~1H-imidazol-2-yl)hydrazonol -1,2,3,4,5,6-

hexahydro-8-benz{elazulényl) -N- [ (phénylméthoxy) carbonyl} -DL-

homoserine,

- 0-14-1(1,2,3,4-tétrahydro 6-pyrimidinyl) hydrazono] 9,10-
25 diméthoxy 1,2,3,4,5,6-hexahydro 8-benz[elazulenyl] N-

{ (phénylméthoxy) carbonyl] DL-homoserine,

- ester (2,3-dihydroxypropylique) de 0-(9,10-diméthoxy

1,2,3,4,5,6,-hexahydro 4-[(1,4,5,6-tétrahydro 2-pyrimidinyl)

hydrazonoc] -8-benz (e)azulényl] N-[(phénylméthoxy) carbonyl]
30 DL-homoserine,

- 0-[4-[(4,5-dihydro 1H-imidazol-2-yl) hydrazono)] 9,10-dimé-

thoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] N-[(8-quino-

l1éinyl) sulfonyl] DL-homoserine,

- monochlorhydrate de O-[4-((4,5-dihydro 1H-imidazol-2-yl)
35 hydrazono] 9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-benz(e) -

azulényl] N-[[3-[4-(3-pyridinyl) 1H-imidazol-1-yl] propoxy]

carbonyl] DL-homoserine,

- Acide 5-[[4-[(4,5-dihydro 4-oxo 1H-imidazol-2-yl) hydra-



Car bonyl : {

r . {1599 cnferr] C=C + {1556 cnferr]

6560—cmerr] 10 =
aromatic {15 I cnferr] W Spectrum (EtOH) max 230nm [err]
= 25300 15 i H uﬂm ‘: 9400 max 323nm [err] = 10300 NMR
Spectrum ( c - A (2H) central CH2 -2.41 Ph-CH3 20 -2.50 to

2.80 CHerr] ) e cemral |
C Ph-SO[eE(ra]rr]rv&?’c}f??é(s)} the CCHlerr]’'s 3.90(s)} 6.74 Hi 2FCHFERIVONY

St age F: 8

8,9-dinethoxy-lO-hydroxy-Z,3,5,6-tetrahydro-be%z-

10

15

20

25

30

35

zono]l 9,10-diméthoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulényl]
oxy] pentanoique,

- 0-[9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-[(4,5,6,7-tétra-
hydro 1H-1,3-diazépin-2-yl) hydrazono] 8-benz (e) -azulényl] N-
[ (phénylméthoxy) carbonyl] DL-homoserine,

- 0-{9,10-diméthoxy 1,2,3,4,5,6-hexahydro 4-[(3a,4,5,6,7,7a-
hexahydro 1H-benzimidazol-2-yl) hydrazono] 8-benz(e)azulényl]
N- [ (phénylméthoxy) carbonyl] DL-homoserine.

14) Procédé de préparation des composés de formule (I) telle
que définie & la revendication 1 caractérisé en ce que 1l'on
soumet un composé de formule (II) :

(II)

dans laquelle R,, Ry, R; et Ry sont tels que définis d la
revendication 1 & 1'exception de hydroxyle

goit & l'action d'un composé de formule (F1) en présence
d'une base,

Hal- [A] - [B] -CORg (F1)

ou d'un composé de formule (F',) en présence d'une phosphine
et d'azodicarboxylate de diéthyle : '

OH- [A] - [B] -CORg (F',)

dans lesquelles Hal est un atome d'halogéne, [A]l, [B] et Rg
sont tels que décrits précédemment, (B] pouvant également
représenter le groupement -CH- , P &tant un groupement

I

NH-P
protecteur de la fonction amine, afin d'obtenir un composé de



[ e] azul emﬂmml“nﬂm ture of 350 g of the product obtained in Stage E
30 above anol, 350 m of dem neralized water and 350 ml of
pure causfic®sdda™yé (&oncentrated) is heated under reflux for 2 hours.
The reaction nmediumis cool ed down to about 2[err]C 2C and 467 m of
concentrat ed oric acid is introduced over 45 m nute '

mai nt ai ni ng t%ggggpéesnperature at 2[err]C 2C. 1645 m of (Sj%%%regﬁs;ed
water is then added over 10 mnutes while naFﬁtaining the tenperature at 2
C, then the re ' | is agitated for 30 mnutes still at 2[err]C
2[err]C. The c?{/gs a s?rr?grﬁrré}j are separated out, g 42 washed by
clarifications taking 5 tinmes each tine with 700 ml of dem neralized
water at 20[err]C thenlgried at 40[err] C uRger

Re—C—[B]—{A}—o

O (IIIa)

10 Rs

80it & l'action d'un groupement activant puis d'un composé de
formule (F2) en présgence d'un catalyseur :
15
o}

I
H-CmC- [A] - [B] -C-Rg (F2)

20 afin d'obtenir un composé de formule (IIIb) :

0
]
Rg—C B.
25 (IIIb)
30
composés de formule (IIIa) ou (IIIb) que l'on soumet a
l'action d'un composé de formule (F3) :
35 H,N-G (F3)

dans laquelle G est tel que défini & la revendication 1, afin
d'obtenir les composés de formule (IVa) et (IVb)



r educed preﬁm“ﬂ“m‘““mum obtain 199.1 g of the sought product. 5
Prepar ati on KRR 10X 5-[[ (4- met hyl phenyl ) - sul phonyl - oxy]-cinnam c
acid used at*th®e start of Preparation 2. Stage A nethyl

3, 4-di met hoxy-5-[[ (4- net hyl phenyl ) - sul phonyl ] oxy]-benzoate. 303 m of
triethylamne | ;;}nglfﬁ over 10 mnutes at 10 anbi ent tenper arPCTARIT00SET
agitated m xture of 200 g of nethyl gallate 2&9 2 litres of nethyl ene
chloride. After dissolution, the reaction medi'umis cooled down to
0-5[err] C then 138 plsodndthl0icRdbaehBybebddites ide 2ddadiever) one hour at
this tenperature, agitation is carried out for a further 30 15 m nutes at
this tenperature. Wile ng ntaining the tenperature at 0-5C, 303.2 m of
triethylamne is added over 25 m nutes then 224.6 g of tosyl chloride is
added over 15 ninuteqai_lxﬁigﬁibgn iﬂk?EgL@pue- for one hour at 0-5[err]C,
and 200 ml of acetic id the 00 f degrtela MN\wat er are 20 added
over 10 mi nute$ under agitation and while p

N—G (Iva)

10 Rs

15

{IVb)

20

que 1l'on soumet le cas échéant, dans un ordre approprié&, a
1l'une ou plusieurs des réactions suivantes :
25 - action d'une base ou d'un acide afin de cliver l'ester et
obtenir l'acide correspondant,
- action d'un agent réducteur apte d réduire partiellement ou
totalement les insaturations,
- 8 1'action d'un agent d'hydratation de la triple liaison,
30 - 34 1'action d'un réactif de déalkylation,
- @ l'action d'un agent de déprotection de la fonction NH-P en
béta de CO-Rg lorsque (B] représente le groupe CH-NHP,
- & la formation du groupement NH-SO,R,, NH-CO,R., NHCOR.,
NH-SO,-NH-R,, NH-CO-NHR. & partir de l'amine correspondante en
35 béta de CORg4, pour obtenir les composés de formule (I)
correspondant que l'on soumet le cas échéant 4 l‘'action d'un
acide ou d'une base afin d'obtenir les sels correspondants ou
4 l'action dQ'un agent d'estérification afin d'obtenir les esters



tenperat 20-22[err]C, and agitation is continued for 15

m nut es gﬂgﬂljﬂﬁ”"& ene chloride is distilled off at a constant

vol une ( ed pressure replacing it with dem neralized

water, agitation is carried out for 2 25 hours at 20[err]C, followed by
separatlon washi ith dem neralized water, in order to ob

(damp melght)‘g?gﬂ%? 3, 4-di hydr oxy-5-[[ (4- net hyl phenyl ) - sdﬁl onyﬁ?oxy]
benzoate (nethyl 3- tosylgallate) The danp p@8duct obtained is taken up in
2.17 | de soda (ZQgégasﬁéﬁP; | of nethylene 30 chloride. Agitation is
carried out at B-dissolution is achieved then 18 g of

t et rabut yl ammoni15h Bmovédé de Sdumalt bon i agmposkende ofeymite niljutedlat

fZOC 12§7hm of tdqxr@mtdaflmael Eh%e?éfeﬁdjﬂ%i:t ; lloﬂﬂq r%a%ggéri@é“éﬁndez e &g&ﬁd
or ours a - 0 rie ani a er

and agitation i SSUH8Y ?Eeégﬁg%eﬂ?’ﬂ? %‘%"‘%’%6 §f’ g@vegipy%dé %rﬁtﬁ}? 8 and

washi ng wi th 4903'in @mﬂénéeafbmcﬂ-%t@r) afgnnid’ obtenir ur ctdmpasé dei s

added to the or gedynmaRhaggzchokl owed by agitation for 15 minutes, adding
400 m of

Re
10
‘a N—G (ITIc)
15 Rs

composé de formule (IIIc) que 1l'on soumet aprés le cas
échéant protection de G, d& l'action d'un composé de formule
(F1), (F';) ou (F2) puis le cas échéant & une réaction de

20 déprotection de G, afin d'obtenir les composés de formule
(IVva) et (IVb) correspondants que l'on soumet ensuite, le cas
échéant, aux différentes réactions telles que définies a la
revendication 14, les composés de formules (II), (F1), (F',),
(F2), (F3), (IVa) et (IVb) é&tant tels que dé&finis 3 la reven-

25 dication 14.
16) Procédé de préparation des produits de formule (II) telle
que définie & la revendication 14, dans laguelle R,, R3, R,
et Rg sont des atomes d'hydrogéne et OH est en position 8, S
ou 10, caractérisé en ce que

30 (i) on soumet un composé de formule (a) :

(s

OH
(a)

3s
(A0



43 dem nerjﬂlmﬁu"ﬂlﬂuuﬂlnm decanting. The conbi ned organi c phases are
concentr at stly under atnospheric pressure then under
reduced pressure & 40 ffm™g and 60[err] C outside tenperature. Entrai nnent
is carried out with 5 400 mM of nethanol then the dry extract obtained is
taken up in 60Q, rret hanol , heated under reflux until thecpreeuwossshas

totally dissol ve Iovved by cooling down tq O-5[err]C and agitation for
one hour at this terrperature After separation, washing twice with 200 nm

f th | at - t d
o, gagg a hyﬂi%sr %@éﬂﬂe ¥ @n@ Nget eAOPSE{{GrRERE BROPSRS & apRiy-e

[ [ (4- net hyl pheny PRREBF pRbif¥A ‘Tacg/&ﬂ’ql}éﬂ?ﬁat EALR) (§hant: Selogredetint & Jf
product is purifiresdebgicaciostial 4 Li'agtion dhamaaBatrid'balogéaation Afousr 2
hours of agitatigpeahiy 1PlRiidfénutePanaty®l tSrieigdddneyt, folloved by

washing tw ce
g 5 (ii) que 1'on soumet 3 l'action d'un réactif de formule (b)

R() \
N

/
10 R(l)

dans laguelle R(y1) et R(gr), identiques ou différents repré-

sentent un groupement alkyle renfermant de 1 & 6 atomes de

carbone, ou R(I) et R(II) ensemble avec l'atome d'azote

auquel ils sont liés, représentent un hé&térocycle & 5 ou 6
15 chafinons, saturé ou insaturé, renfermant éventuellement un

autre hétéroatome choisi parmi O et N,

pour obtenir un composé de formule (c¢) :

(b)

o

20 (AK)O
(c)

25 (iii) que l'on soumet 3 l'action d'un agent d'halogénation
pour obtenir un composé de formule (d) :

o)

(AKK)O Hal,

30 (a)

dans laquelle Hal, représente un atome d'halogéne.
35 (iv) que l'on soumet & l'action d'un acide de Lewis, pour
obtenir un composé de formule (e) :



15 with 82 ool ing down to -15[err] C and dryi ng under
reduced prL"ﬂlﬂH’lﬂi“lﬂWE"MC| n order to obtain 230.3 g of the purified
sought proddct® Stadgt B 3, 4-di met hoxy 5-[[(4-nethyl phenyl)sul phonyl ] oxy] -
cinnamc acid 20 a) 600 m of toluene is cooled down to O[err]C and 202 mi
of a Vitride[ Jtion at 70%in -toluene is added at Of egs 7.6
m of nor phol ::W]ékf’%gédded over one hour at 0-2C, and the terrpe'l]rng%gzjggs?s
allowed to rise to 18[err]C. The solution tffs obtained is used

i medi ately for the follow ng stage. 25 b) 200 g of nethyl

3, 4-di met hoxy- 5-[[ (4- net hyl phenyl ) -_sul ¥~ Oxy] - benzoate obtained in
Stage A and 1400 m of toluene ar¢g 10 mnutes at 20-22[err]C
until total dissolution i$AKR-arTTg = i i
added over one hour at 10[err]C. As Qn i s/continued for 30 ong Eour
while allowing the tenperature to ri d down
to 10[err]C ofs 200 ml of concentrated su
dem neralized water is

{v) que l'on soumet & un réactif de déalkylation afin
d'obtenir le produit de formule (IIF) correspondant au
10 produit de formule (II) monosubstitué attendu :

HO 0
(IIF)
15

17) Procédé de préparation des composés de formule générale
20 (II) telle que définie d la revendication 14 et dans laquelle

R, est soit un groupement OAlk, soit un groupement

0- (CH,) g.3-Ar et Ry, Ry et Ry sont des atomes d'hydrogéne, OH

et R, étant en position 8, 9 ou 10, caractérisé en ce gue on

soumet le composé de formule générale (a') :

25
O

OH
(a')

30
(AIYO

Ry

35
dans laquelle R, et O- (Alk) sont en position méta ou para du
groupement alkylcarboxylique, successivement aux réactions
(1), (ii), (iii), (iv) et (v) afin d'ocbtenir le produit de



|ntroduc t 10[err]C. Agitation is carried out for 16 hours
at 20[er m w(lmlelﬂﬂt"ﬁﬁl c phase is decanted, 35 washed with 5 x 200 m
of dem neraliczed wat es ried, filtered and washed with 3 x 100 m of

met hyl ene chl oride. The internedi ate al dehyde sol ution thus obtained is
used as it is {glridses follow ng stage. 44 c) The i nt er medPCI/ERI00USTY de
sol uti on obtai ned above, 200 m of 2- pICO|In§ 120 g of malonic acid and 20
m of piperidine are heated for 16 hours at BC 2C (while elimnating the

net hyl ene chi Orlf’@n&{ﬂd@r(ﬂc@l Eaﬂ‘e SEfte)au pribait eaetf@imiIRdi (@T)i S
cool ed down to %§¥%%%h ﬁ?? @h e maintaining this tenperature a
sol ution of 200 Ee 5P29 hydrochlorlc acid and 400 m of

dem neralized water is added over 15 m s. After agitation for 2 hours
5 HO o
' (I1IG)
R2
10

18) Procédé de préparation des composés de formule générale
(II) telle que définie 3 la revendication 14 et dans laquelle
R, et Ry représentent un groupement O- (Alk) ou O- (CHy3)g.3-
(Ar), Ry et Rg sont des atomes d'hydrogéne, OH &tant en

15 position 9 caractérisé en ce que l'on soumet le composé de
formule (ITIA)

MeO
. o (IIA)
20 MeO l

a4 l'action d'un réactif de déalkylation, afin d'obtenir le
25 composé de formule (IIB)

HO '
. o
HO P (IIB)
30 :
OH

composé de formule (IIB) que 1l'on soumet :
soit 3 l'action d'un réactif de protection des diols en

35 milieu basique, afin d'obtenir sélectivement le produit de
formule (IIC) :



at 20-22[err t hen cooling down to O[err]C, the crystals forned are 10
separ at ed mll I'm“tmm em neral i zed water, and dried under reduced
pressure at ] r to obtain 171.7 g of the expected

3, 4- dlnethoxy -[ (4 ne hy! phenyl ) - sul phonyl ] - oxy] phenyl ] - ci nnani ¢ aci d.
PREPARATI ON 30 9 104 met hoxy- 8- hydr oxy- 2, 3, 5, 6-tetrahydro- gd&rAeReéat

azul en-4 (1H) -one age A

9, 10-di hydroxy-8-[[ (4- nethylphenyl)sulphonylf%xy]
2,3,5,6-tetrahydro-benz[ e] azul en- 4(1FD one 30 g of

2,3,5,6-tetrahydro-8, 9, 10-t Ftnyd ] azul en- 4( 1H) - one obt ai ned
accordlng to Preparation 1 20 o of tetrahydrofuran, 60 m of
triethylamne and 12.9 m of tri arcwagi tated for one hour 30
m nutes at 20[err]C [err] 2C osyl /chloride is added and( ggiation

Is carried out for 16 hours ab 20[‘rr]C —2C\{ hen for 10 m nutes at err]C
2[err]C, the reaction nediumi\s pgured i A5 an agitated m xture of 900
sQngentrat ed hydrochloric acid,

m of denineralized water and P50Y of
then 90 m of

dans laquelle P représente le reste d'un réactif de protec-
tion des diols,

10 que l1l'on soumet successivement 3 l'action d'un réactif de
protection du phénol, d'un réactif de déprotection des diols,
d'un agent d'alkylation puis d'un agent de déprotection du
phénol afin d’obtenir le composé de formule (IID) correspon-
dant au produit de formule (II) trisubstitué avec OH en

15 position 8 :

(IID)

20
R3

solt 3 l'action successivement d'un agent de protection du

phénol, d'un agent d'alkylation puis d'un agent de déprotec-
25 tion afin d'obtenir le composé de formule (IIE) correspondant

au produit de formule (II) trisubstitué avec OH en position 9

30 HO — (IIE)

R

35 19) A titre de médicament, les composés de formule (I) telle
que définie & 1'une quelconque des revendications 1 & 12,
ainsi que leurs sels d'addition et leurs esters pharmaceuti-

quement acceptables.



tetrahydrofu u met hyl ene chl oride are added. The sol ution
obtained is meﬁmluimu)mu)m Ilhour at 20[err]C, then 150 m of nethylene
chloride is intrbduced arfd &gitation is 30 continued for 15 m nutes,
foll owed by decanting and reextraction with 2 x 75 m of nethyl ene

chloride. The I}k organi c phases are washed with 4 x 150POTFR97/00487
dem neralized water and reextracted with 75 of nethylene chloride, after
concentration under a reduced pressure of 20 nbars until distillation

has stopped at 5Q[grH ' ai 7 i q
Stage B: 9, 10-di ?éoﬁhgl&gfg?i[gé%diwt.' Ref’ clmPosds tde ukile REPIUELs

2,3, 5, 6-tet rahydriH &S LBLE, ﬁ%%ﬁﬁg%ﬁﬁﬁen E%%uigvzgyglgxg¥ t he product
obt ai ned above, 210 mesotompbaitioms glagmadeunt$qoesn| rexif eyt ZRMMeOPEin- of
tetrabutyl - cipe actif au moins 1l'un des médicaments définis & la reven-
S dication 19 ou 20.
22) A titre de produits interm&diaires nouveaux, les composés
de formules générales (IIIa), (IIIb), (IIIc) et (II) telles
que définies & l'une des revendication 14 & 18 étant entendu
que les composés de formule (IIc) et les composés :
10 - 2, 3, 5, 6-tétrahydro-9,10-diméthoxy-8-hydroxy-benz(e]azu-
l1én-4{1H) -one,
- et du 2, 3, 5, 6-tétrahydro-8,9-diméthoxy-10-hydroxy-benz-
[elazulén-4 (1H) -one,
sont exclus.
15



ammoni um brom de and 30 m of dinethyl sulphate are agitated for 16 hours
at 20[err]C. 30 m of triethylamne is then 5 introduced in order to

stroy the excess dinethyl sulphate, the reaction nediumis agitated for a
further. hour at 20[err]C 2[err]C, then 130 nl of demi neralized water is
added, agitation is continued for 15 ninutes foll owed by decanting. The
agueous phasemcmtr@ewb & mwmg-vm pTdGRING 1)
the conbi ned PARRITCUIARSAS- mﬂs vBETA3INTEGIINS, THEIRPREPARATION
wat er then 12PROCESS ANTY INOTERMEDIATES OFTHE RRODESS, THEIRAISBASal i zed
wat er , the,Or@DtC ES AND JoIhPHARMACGEYTIEALGOMPROSITIONSU| phat e, t hen
120 g de sili -i's added over one hour at 20[err]C 2[err]C
under 15 agitation and agitation is carried out for a further one hour at
20[ err] Cp fol | oV mﬁéSéHUVﬂnvnntiwnﬁte@amEshtoenhylenécghudcide and

concentr at n #%&Eﬁ 50[ er Lot
obtain 47. &%g'lpto%n Sye g%ieg t pre uct eélj%gﬁg?léjﬁég ?%lgug{lg FLLLE:SH F%%%es ot

: recrystalIFﬁaﬁl@WQQQﬂﬂ&KFHEKFrﬁSQﬁasﬂmﬁﬁmﬁamemtéraﬁﬁsthelRhﬁﬁﬁa§ﬁuggqal(ﬁ
ethanol, compositions containing them.

A subject of the present invention is the compounds of
10 general formula (I):

'\_/.
15 (1)
20
in which Ri fepresents a -C=C-[A] - [B] -COR,
' -CH=CH- [A] - [B] - -CORg, -(CH3),-[A]-[B]-CORgz, -O-[A]-[B]- CORG.
-CH,CO- [A] -:[B] - -CORg group, - [A]- representing
| 25 - either a bivalent hydrocarbonated radical derived from a
At saturated or unsaturated, linear or branched structure

containing 1 to 12 carbon atoms and 1 to 6 heteroatoms chosen
from oxygen, nitrogen or sulphur atoms,
- or a bivalent radical derived from a saturated or
30 unsaturated, linear or branched acyclic hydrocarbon
containing 1 to 12 carbon atoms,
(B] réprésenting a phenyl radical, a CH[Z] radical, or a
single bond,
Z represents a hydrogen atom, one of the following groups:
35 (D)g.g-NRaRb, (D)q_g-NH-SO,-Rc, (D)g_g-NH-CO5-Rc,
(D) g.g-NH-CO-Rc, (D)g._g-NH-SO,-NH-Rc, (D)q._g-NH-CO-NH-Rc,
(D) p-g-CO5-Rc, (D) g.g-805-Rc, (D)g.g-CO-Rc or (D)g_g-Re in
which (D)g.g is a bivalent radical derived from a saturated



agitation is carried out for 3 hours at O[err]C 2[err]C. The residue is
separated off, washed with 30 m of ethanol at O[err]C, then dried under
~Taduced pressure at 40[err]C in order. to obtain 41.1 g of the sought
product (MP. = 129[err]C). 25 Stage C. 9, 10-di net hoxy 8- hydroxy
2,3,5,6-tetrahydrobenz[e] - azulen-4 (1H) -qgne 4.5 g of potash then 10 ml of
triethylam ne are added to a suspensi on coﬁtaining 10 g of 9, 10-di net hoxy

(el acul one 4{CH JRRRS ST hod LPTh & REABERR A8VCHCORYAEPRAREP The

reacti on nedidifBainiteptedanglararisdn uxtdms, one hour, acidified by the

S carried S Wt P Y gree e 8 Jhratbedh JEOE S L ERE RO s e er

the 35 sol veradiiealeviaporhiaitl Asf frepre@aiuscer cardacydl peeadsylt egaAUPS. 7 g of

2505, bt o L A0 Y LRy ?ﬁéf;e? Siln-agiey . Sadteay o
which Het represents a radical derived from a saturated or
unsaturated, aromatic or non-aromatic heterocycle containing
1 to 9 carbon atoms and 1 to 5 heteroatoms chosen from
oxygen, nitrogen or sulphur atoms, a (CHy)q.3-Alk radical in

10 which Alk represents a radical derived from a saturated or
unsaturated, linear, branched or cyclic, non-aromatic
hydrocarbon, containing 1 to 12 carbon atoms, the Het, Ar and
Alk radicals being able to be non-substituted or substituted,
‘or also, Ra and Rb represent together with the nitrogen atom

15 to. which they are linked a saturated or unsaturated, aromatic
or non-aromatic, nitrogenous heterocycle optionally“
containing one or more heteroatoms chosen from oxygen,
nitrogen or sulphur atoms, this radical being able to be
substituted or non-substituted, _ '

20 - Rg represents a hydroxyl radical, an O-Alk O-Ar, ypj,
NH-Alk, N(alk)2 radical ©F the remainder of a L or D amino
acid, Alk and Ar being as defined previously and being
optionally substituted or not substituted, '

- Ry and RS, identical or different, represent either a
\/ 25 hydrogen atom, a hydroxyl radical, an O-Alk radical or an
O- (CHy) g.3-Ar radical, Alk and Ar being as defined '
previously, or R, and Ry form together with a ring of
-O- (CRdRe} - type, n being an integer from 1 to 5, Rd and Re
independently of each other represent a hydrogen atom, an

30 alkyl radical containing 1 to 6 carbon atoms, or a phenyl
radical, ' _ ' _

- R4 represents a hydrogen atom, a halogen atom, one of the
following groups: hydroxyl, amino, nitro, cyano, CF3, acyl or
acyloxy containing 1 to 12 carbon atoms, alkyl, alkenyl, .

35 alkynyl, alkylthio, alkoxy, alkylamino, dialkylamino,
dialkylaminoalkyl, dialkylaminoalkyloxy, in which the term
alkyl contains 1 to 6 carbon atoms,

- Rg represents a hydrogen atom, a hydroxyl radical, a



46 .2, 3, 5, 6-t et r ahydr o- 9- hydr oxy- 8- met hoxy- benz[ e] azul en-4(1H)- one The
_operation is carried out in an equival ent manner to Preparation 2 Stages B,
O~ D, E and F but starting with 3- 5 (3, 4-di nmet hoxy-phenyl) propionic acid
and 1.08 g of crude product is obtained containing a m xture of
nonohydr oxyl at ed product (8-OH 9-Owve and 9-OH 8-Owe) which is separated by
chr omat ogr aphy on silica using a cycl ohexafe/ ethyl acetate mixture (7/3) as

eluant. In this way the fol]owing two_10 regi oi soners_are obtained:.

8- OH 9- Ove hadggep ﬁt%&%%ﬁﬁé/@waéc& afB g‘rs @1—195 azssM?g?éﬁle. 041
g Rf (cycl ohaangi®taly betiats aie dé£)réd BrEREBASEY| ON 5
2,3,5,6-tetraﬁ%dro-8-h r oxy- 10- met hoxy- benz- [e]azul en-4(1H)-one and

2,3, 5, 6- t et raty i@ Whdioxy- 8- |

either a radical of formula Gl
5 ' . '
—— N—(Het')
|
Rh

in which Rh is a hydrogen atom or an (Alk) group as defined
10 previously and (Het') is a heterocycle of general formula:
. //N\
\ -—-Q\Pfy
15 in which (H) forms, with the N=C-NH- unit, the remainder of a
saturated or unsaturated; mono- or bicyclic, aromatic or non-
aromatic heterocycle containing 1 to 9 carbon atoms and 2 to
5 heterocatoms chosen from oxygen, nitrogen and sulphur atoms,
this radical being able to be substituted or non-substituted,
20 - or an NRaRb radical (radical G2), Ra and Rb being as ‘
defined above,
- or a (Het) radical (radical G3) as defined above,
- or an -NRh-C(=X)-NHRc radical (radical G4), in which X is a
sulphur or oxygen atom or NH, Rh and Rc are as defined
Y 25 previously, - '
- or an -NRh-SOch radical, (radical G5), in which Rh and Rc
are as defined previously,
the dotted lines represent an optional second bond, as well
as the addition salts with acids and bases and the esters.
30 Ry, R, and Ry can be in position 8, 9 or 10 of the tricycle.
By compound of formula (I) is meant all the possible
geometrical isomers and stereoisomers taken.individually or
as a mixture.
By -[A]l- group representing a bivalent radical deriﬁed
35 from a saturated or unsaturated, linear or branched structure
containing 1 to 12 carbon atoms and 1 to 6 heteroatoms chosen
from oxygen, nitrogen and sulphur atoms, is meant in
particular, radica;s derived from the alkanes some of whose



15. met hoxy- benz[ e] azul en-4(1H)- one The operation is carried out in an
_equi val ent manner to Preparation 2 Stages B, C, D, E and F but starting
Wit h 3-(3,5-di met hoxy- phenyl) propionic acid, and 1.428 g of a product is

obt ai ned containing a m xture of nonohydroxyl ated 20 products .(8-0OH 10- Owve

and 10-OH/ 8-Owe) and di hydroxyl ated products (8-0OH 10-0OH), which are
separated by chromatography on silica using a cycl ohexane/ethyl acetate

m xture (7/3).., PREPARATI 6:..:2, 3.5, 6-tetrahydrq-9-hydroxy-benz[.e] aaul en-
T(1H - one. 28hrboRsTaEe neblAref Py sy O St e, E L e o
Prepar at i onf3lboageg 8roGpsb, CEORn8OF SO, ,s M@K, t N(@lk)t,h }gF-CO, N(Alk)-CO,
3- (4- met hox%=pPRENYkh_ R APLONI g~ACHSE, d Q. g of pects +

obt ai ned. Eggeﬁﬁylg@igéﬂgg?éagp?eggéugaas%#%ﬁggfo%kggpb?%%?g%gﬁggﬂ%¢%ﬂ€§

0. 15 cycl ohakawve/ et k| casethesefozp. brRERERAPLAGWANG radicals:

2, 3,5, 6-t gt L afaydeR; Bobysy, 0¥y benzbel azul, efr(chG i Hemgnen, -,
CH,-CH,-C(0) -CH,-CH,, CH,-C(O)-C(Me),-CH,.

When - [A]- represents a bivalent radical derived from a
saturated or unsaturated, linear or branched, acyclic
hydrocarbon containing 1 to 12 carbon atoms, there are meant

10 in particular the alkylene radicals of formula - (CHy),-, in
which n represents an integer comprised between 1 and 12,
such as -CHy-, -CHyCHy-, -CH5CH,CH,- or -CHoCHoCHoCHgy-, oOr
the alkenylene or alkynylene radicals such as -CH=CH-CH,- or
-C=C-CHy-.

15 When these bivalent radicals are branched, they can be
radicals such as -CH(CH3)-, -C(Me),, -CH,-C(Me),-, -CH(Et)-,
-CH(C=CH) - or -C{(C=CH) (Et) -.

When [B] represents a -Ph- bivalent radical, the CORg

group can be in ortho, meta or para position. It is

20 preferably found in the para position.

- When (D)gy.g is a bivalent radical derived from a
saturated or unsaturated, linear or branched; acyclic
hydrocarbon containing 0 to 6 carbon atoms, (D)O—G is chosen
from the values of [A] mentioned above. By (D), is meant the

L,' 25 absence of this radical which once again has a single
covalent bond. (D) will preferably be a single bond or a
(CHy), group, n being an integer chosen from 1, 2 or 3.

When Ra, Rb and RC represent a (CH2)0_3-Ar,'

(CHy) g.3-Het, (CH2)0_3-Alk group, (CH2)0_3 represents either

30 a single bond in the case of (CHy) g, or the radical -CHp-,

- (CHp) - or -(CHy)3-.

By the term (Ar) representing a carbocyclic aryl group
containing 6 to 18 carbon atoms is meant a radical derived
from an aromatic cyclic hydrocarbon such as the phenyl,

35 naphthyl, phenanthrenyl radical or a radical derived from.a
condensed bicyclic or tricyclic hydrocarbon containing a
benzene ring such as indanyl, indenyl, dihydronaphthyl,

- tetrahydronaphthyl or fluorenyl. The junction occurs at the



The operation is carried out in an equival ent manner to Preparation 2
Stages B, C, D, E and F but starting with 35 10.0 g of 3-(3-nethoxy-phenyl
propi onic acid, and 2.9 g of expected product is obtained. Denethylation is
carried out using boron tribromde. (Rf = 0.15 dichl oronet hane/ et hyl
acetate 95/5). 47 PREPARATI ON 8: thhy% ester of (DL) 4- br ono

2- (phenyl met hoxy- carbonyl am no) butanoic acid. 25 of 2-am no

f-butyrol ac Qo NYENORL OfLfigehd £98gT ot ﬁsegk%g%g]]\yckpfé%eg eous

hydr obroni ¢ actd 17s ag 8 hours a
chanber. The rea%m@wemnanmgtboﬁepgeamt'amg antrdicale dpriyedr érom a

returned ! X RsRlerof PAEIEUESre@onaPBhABLEoUNHBL-BedHERdcPr essure, the

residue is taken up in 200 n{ of nefhanol then a current.

- heterocycle containing 1 to 9 carbon atoms and 1 to 5

5 heteroatoms chosen from oxygen, nitrogen and sulphur atoms,
is meant in particular: _
- monocyclic heterocyclic radicals, for example the following
radicals: thienyl, furyl, pyrannyl, pyrrolyl, imidazolyl,
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

10 thiazolyl, oxazolyl, furazannyl, pyrrolinyl, imidazolinyl,
pyrazolinyl, thiazolinyl, triazolyl, tetrazolyl,

- condensed heterocyclic rings, for example benzofurannyl,
benzothienyl, benzimidazolyl, benzothiazolyl,
naphtho[2,3-blthienyl, thianthrenyl, isobenzofurannyl,

15 chromenyl, xanthenyl, phenoxathiinyl, indolizinyl,
isoindolyl, 3H-indolyl, indolyl, indazolyl, purinyl,
quinolizinyl, isoquinolyl, quinolyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinYl, cinnolinyl,
pteridinyl, carbazolyl, beta-carbolinyl, acridinyl,

20 phenazinyl, phenothiazinyl, phenoxazinyl, indolinyl,
isoindolinyl, imidazopyridyl, imidazopyrimidinyl or also the
condensed polycyclic systems constituted by monocyclic
heterocyclic radicals as defined such as for example

. furo[2,3-b]pyrrole or thienol[2,3-b]furan,

W, 25 - or saturated hetérocyclic radicals such as pyrrolidine,

piperidine, morpholine.

This term (Het) includes furthermore the values of
(Het') as defined previously.

By the tefm (Alk) representing a radical derived from a

30 saturated or unsaturated, linear, branched or cyclic, non-
aromatic hydrocarbon, is meant in the case of acyclic
hydrocarbons the alkyl radicals such as methyl, ethyl,
prole, isopropyl, butyl, isobutyl, tert-butyl, n-pentyl, n-
hexyl, 2-methyl pentyl, 2,3-dimethyl butyl, n-heptyl, 2-

35 methylhexyl, 2,2-dimethylpentyl, 3,3-dimethyl pentyl,
3-ethylpentyl, n-octyl, 2,2-dimethylhexyl, 3,3-dimethylhexyl,
3-methyl-3-ethylpentyl, nonyl, 2;4-dimethylheptyl or n-
decyl, the alkenyl radicals such as vinyl, propenyl,



of hydrochloric acid is bubbled through for 2 hours while 10 keeping the
t énperature bel ow 35C. The solvent is evaporated off under .reduced pressure
and the nethyl ester of 2-amino 4- bronp butanoic acid is obtained which is
taken up in 250 m of acetone and 100 ml of water, the solution is
neutralized using 2N soda then 35 m of be gzyl chloroformate is slowy 15
added. Agitation is carrled out for 48 hou followed by filtration,

t t th_et t of
s chr onat oy FRBTCRSBNLE, FRaY T PATRERYASH ey SHARAY K Udond ity sE5) e
27.9 g of ezpecaéﬁypyédmadlcsl%s@m@@ eghynyl oramyyl 2 CrBaveRA ON 9:
Methyl st eh,2bm$1062M sBpbehi! OuKeALRORHe AHJQE idya #ei d. 5.7

of the nethy brono butanoic acid prepared a

Preparatlonrsdﬂ§aé§vtébéchGAOQQkﬂéuF§@%F%%ﬁmeﬁﬁCQGQﬁxﬁzﬁ%ﬂRFQRY%QO M of

net hanol  wi £Hc24blityef, %§ct.tbpéh*&y|16}mc%1m:@r19&f acaazmwm di car bonat e.

The solvents-are evaporat %g %L rey;:%sre%“ct':l %%%elt etralg;we"q:h% %régen atom

to Wthh they are linked a nitrogenous heterocycle, they are
in particuler the following saturated heterocycles:
morpholine, piperidine, piperazine, pyrrolidine, or the

10 unsaturated heterocycles such as pyrimidine, pyri@ine or

pyrazine. '

When R,, R3, Ry and Rg represent an O- (Alk) radical
containing 1 to 12 carbon atoms, they are preferably methoxy,
ethoxy, propyloxy, isopropyloxy, butyloxy, allenyloxy or

15 propargyloxy. When Ry, R3, R, and Rg represent an

0- (CH,) g.3-Ar radical they are preferably the phenylethoxy
and phenylpropyloxy radicals. |

When R, and Ry form together a rlng of -0-(CRdRe),
type, n being an integer from 1 to 5, it is in partlcular the

20 -0-CH,-0, 0-C(Mey)-0, 0-C(Ph,)-0 radicals.

R, and Ry must each be in ortho position.

When R, represents an O-Alk or O-Ar radical, Alk and Ar
being substituted or non-substituted, it is in particular one
of the following radicals: (C,-Cg) alkoxy, (Cq-Cyg) aryl,

U 25 (C,-Cg) alkoxy, (Cg-Cq4) aryloxy, (C;-Cg) alkylcarboxyloxy,
(C1-Cq) dialkylaminocarbonylmethoxy, (Cg-Cq4) aryl (C1-Cg)
dialkyl-aminocarbonylmethoxy..

When Rg represents an NH-alk, NH(alk), or NH-Ar radical,
it is in particular one of the following radicals: (C;-Cg)
30 alkylamino, di-(Cy-Cg) alkylamino, (Cg-Cyj4) aryl, (Co-Cg)
alkylamino, (Cg-Cp,) arylamino.
When Rg represents the remainder of an amino acid it can
be an L or D amino acid. _
The L or D amino acids can be natural or non-natural.
35 They are preferably o-amino acids. For example, those
described in Houben-Weyl, Methoden der organischen Chemie,
Volume XV/1 and 2, Georg Thieme Verlag, Stuttgart, 1974:
Aad, Abu, yAbu, Abz, 2Abz, eAca, Ach, Acp, Adpd, Ahb, Aib,



and di chl oromet hane, followed by filtration, extraction with

di‘chl oronet hane, the solvents are evaporated off, the residue is

chr omat ogr aphed on silica (eluant: cycl ohexane -.ACCEt - 30 TEA 7-3-0.5)
and 1.575 g of expected product is obtained, Rf = 0.52. PREPARATI ON 10:
4-(3-pyrimdinyl) 1H i m dazol 1-propanol. 505 ng of sodiumethylate is
mxed wth 12.5 m of dinethylfornmam de, 1 g of 3- (|FFIﬁ1daZO| 4-yl)

pyri di ne then 35 chl.oropr.o an are ad&gg agl at i IS
carried out BREP 1élﬁougéléb séda i B0, foRT

reduced pre&&gr,EAshDEAls@'SI Qg i S&zﬁ],rmmitog;aabhapmela:m,t Clt Cys,
e )G [ lasCYRan) 218 1 ol S1585! Fugh B0 Doen ops,
Dte, Pel, Gln, Glu, Gly, Guv, hala, hArg, hCys, hGln, hGluy,
5 His, hlle, hLeu, hLys, hMet, hPhe, hPro, hSer, hThr, hTxrp,
hTyr, Hyl, Hyp, 3Hyp, Ile, Ise, Iva, Kyn, Lant, Lcn, Leu,
Lsg, Lys, . fLys, Alys, Met, Mim, Min, nArg, Nle, Nva, Oly,
Orn, Pan, Pec, Pen, Phe, Phg, Pic, Pro, Apro, Pse, Pya, Pyr,
Pza, Qin, Ros, Sar, Sec, Sem, Ser, Thi, BThi, Thr, Thy, Thx,
10 Tia, Tle, Tly, Trp, Trta, Tyr, Val, tert-butylglycine (Tbg),
| Neopentylglycine (Npg), Cyclohexylglycine (Chg),
Cyclohexylalanine (Cha), 2-Thienylalanine (Thia), 2,2-
diphenylaminoacetic acid, 2-(p-tolyl) 2-phenylamino acetic
acid, 2-(p-chlorophenyl) amino acetic acid,

15 or also _
2-pyrrolidine acetic acid, 1,2,3,4-tetrahydroisoquinoline 3-
acetic acid, decahydroisoquinoline 3-acetic acid, octahydro-
isoindol 2-acetic acid, decahydroquinoline 2-acetic acid,
octahydrocyclopenta [b} pyrrol 2-carboxylic aecid, 2-

20 azabicyclo [2,2,2] octan-3-carboxylic acid, 2-azabicyclo
[(2,2,1] heptan-3-carboxylic acid, 2- -azabicyclo [3,1,0] hexan-
3-carboxylic acid, 2-azaspiro [4,4] nonan-3-carboxylic acid,
2-azaspiro [4,5] decan-3-carboxylic acid, spiro (bicyclo

_ [2,2,1] heptan)-2,3-pyrrolidin-5-carboxylic acid, spiro

\/ 25 (bicyclo [2,2,2] octan)-2,3-pyrrolidin-5-carboxylic acid, 2-

azatricyclo [4,3,0, 16:9] decan-3- -carboxylic acid,
decahydrocyclohepta [b] pyrrol-2-carboxylic acid,
decahydrocycloocta {c] pyrrol-2-carboxylic acid,

octahydrocyclopenta [c] pyrrol-2-carboxylic acid,

30 octahydroisoindol-1l-carboxylic acid, 2,3,3a,4,6a-
hexahydrocyclopenta [b] pyrrol-2-carboxylic acid,
2,3,3a,4,5,7a-hexahYdroind61-2-carboxylic acid, tetrahydro-
thiazol-4-carboxylic acid, isoxazolidin-3-carboxylic acid,
pyrazolidin-3-carboxylic acid, hydroxypyrrolidin-2-carboxylic

35 acid, which if appropriate, can be substituted (see the
following formulae):



OH 3626 cnferr] + associated heterocycle 1601, 1578, 1551, 1499
cnferr] 5 PREPARATI ON 11: Hexahydro-2H1, 3-di azepi n-2-one hydrazone. A
suspensi on containing 3.3 g of nitroguanidine, 7 m of water, 3.47 g of
potash and 5 g of diam ne di hydrochloride is heated at 65 err]-70[err]C for
one hour; 10.5 g of zinc is added, agitation is carried out for 30 m nutes
at anbient 10 tenperature, then 2 ml of acedic acid is added, the whole is
heated for one hour at 40[err]C, followed by filtration and the addition of
3 g of amoniumchloride then 4 g of sodium bicarbonate. Extraction is
carried out with dichloronethane, the solvent is evaporated off under
reduced pressure, the 15 residue is chromatographed on silica (eluant:
CHerr]C[err]-MeOH NHerr]OH 8-4-2) and 1.650 g of expected product is
recovered. PREPARATION 12: 3a, 4, 5 6,7, 7a- hexahydro 2- (propyl thio) 1H

benzi m dazol e nonoh Rrom de. 0 80z m derq COre
and 1.3 m of 20 br ne in 20 m of 49t ] < ef | uxé
5 : T : N | N
ot l

~.

10
'\/.
15
.20
b.
25
;
30

35



until conplete dissolution is obtained. The solvent is evaporated off
under reduced pressure, the residue is taken up in a mni num amount of
dichl or onet hane, isopropyl ether is added, the solvents are evaporated off
under reduced 25 pressure, the residue is recrystallized fromi sopropyl
etherb the expected product is separated off and dried with a yield of 95%
"Mp. =136 C EXAWPLE 1: 7-((4-(((am no)i m nonet hyl )hydrazono)-9, 10- 30

di met hoxy-1, 2, 3, y o Atk
Stage A Met hyl g‘??e?’e? 13%%@ %ééfrg‘eta?so Xé%éwibé@pé@ov

1,2,3,4,5, GfW@x@Wdlpé@eer‘P& é—ﬂﬂ %WﬁaW%rRﬁcPaa'&?’btA suspensi on
contalnlng QP34 catQbnd:3. 5, 6- tetrahydro

i et byl o I, ARG SR v o %ﬁf’éﬁﬁ%f“oﬁ% S RLE
pot assi umsC @Ph@RatE 7and ®BI5 46 @fsarfetEIBI-IA-7490,renm ENaRH4ni eS8 s ERiAat ed at
40[err] C To 4 QU $p-A-51,020; EP-A-52,870; EP-A-79,022; EP-A-84,164;
EP-A-89,637; EP-A-90,341; EP-A-90,362; EP-A-105,102; EP-A-
109,020; EP-A-111,873; EP-A-271,865 and EP-A-344,682.
In addition the amino acid can be in ester or amide
10 form, such as for example, methyl ester, ethyl ester,
isopropyl ester, isobutyl ester, tert-butyl ester, benzyl
ester, ethylamide, semicarbazide or w-amino (C,-Cg)-

alkylamide. _
Finally, the functional groups of these amino acids can

15 be protected. Suitable protective groups such as urethane
protective groups, carboxyl protective groups or side-chain
protective groups are described by Hubbuch, Kontakte (Merck)
1979, N° 3, p. 14-23 and by Billesbach, Kontakte (Merck) 1980,
N° 1, p. 23-35.

20 For example, the following can be mentioned: Aloc, Pyoc,
Fmoc, Tcboc, Z, Boc, Ddz, Bpoc, Adoc, Msc, Moc, Z(NO,),
Z(Hal,), Bobz, Iboc, Adpoc, Mboc, Acm, tertbutyl, Obzl,
Onbzl, Ombzl, Bzl, Mocb, Pic, Trt.

When G is a radical of formula Gl
. 2 —N—(Het")
Rh

and (Het') is a heterocycle of general formula:

30 N~
0'\\\
—C (H)

I

35 in which (H) forms, with the N=C-NH- unit, a saturated or
unsaturated, mono- or bicyclic, aromatic or non-aromatic
heterocycle containing 1 to 9 carbon atoms and 2 to 5
heteroatoms chosen from oxygen, nitrogen and sulphur atoms,



.49'After evapor ati on under reduced pressure, the crude product is

chr omat ographed on silica, eluting with a nethyl ene chloride
(CHerr]Aferr])/acetone mxture (95/5). In this way 1.000 g of purlfled
product is obtained in the formof a yellow5 oil. Rf

CH err]C [err]/acetone 95/5: 0.5 IR (CHC Eg;r]) C=0 1732 cnferr] Owe 1438
cnferr] 10 conjugated ketone 1641 cnierr] C 1592 cnferr], 1557 cnjerr],
%4??4C?E?;L%%% ?%g%g%%%hﬁ%?ﬂs gbleEgybee§5%%€1tuted or non-substituted,
hydr azono) -®1 10epfresenbsyin, pagticalarh@bshﬁ@&iqyynqegeterocycleS°

| —HN% }”2)”. ——m_{m_/”&"" -"'N—< :“

U _HN.<::@ _HN_.{:ICQ '_HN_{: :_>\
_HN_.{:

in which p represeﬁts an integer from 1 to 4.
- When G is an -NRaRb radical (called G2), Ra and Rb can be a
hydrogen atom, a (CHy)g.3-Ar, (CHy)g.3-Het or (CHy) g.3-Alk
o 25-radical. The Ar, Het and Alk groups also being able to be
substituted by groups as defined below.
G2 can be in particular an NH,, NH-Alk group such as NHMe,
NHeT, N(Alk), group such as NMe,, NEt,, NMeEt, NH- (CHy)g_
1-Af group such as NHPh, NHCHzPh or NHCH,Het group such as
30 NHCH,-pyrrol-2-yl.
When Ra is a hydrogen atom or an (Alk) group and when Rb
is a (Het') group the values of Gl are found. o
- When Ra and Rb form together with the nitrogen atom to
which they are linked a nitrogenous heterocycle, it is in
35 particular the heterocyclic groups as described above, these
being able to be substituted or non-substituted.
- When G is a (Het) radical (radical G3) this radical being
able to be substituted or non-substituted, it is in



15 azul en- 8-yl ) oxy) - hept anoi ¢ acid A suspension of 0.5 g of the product of
t he precedi ng Stage A, 5 m of ethanol and 0. 330 g of am no guani di ne

hydr ochl or

ide is agitated for 48 hours at ambient tenperature, the sol vent

i s evaporated off under reduced 20 pressure and the crude product S
purified by chromatography on-silica, eIu;gng with a

CHerr]d[err]/ methanol (MeOH)/ammonium h

roxi de m xture (80/20/4). In

foam 'R GECATABEREnbhe FECRFPENED AR AATA Sbavt g Aty e

(Nuj ol ) Nl-r/hrb{:eroq:yehes oﬁ{ generalisoromfler r(Hek 'ds sscidafdmed-@borel cni
C=N 1674 C"?ﬁé{il ¢a Sg{(@ié] 130 cRhRRled B9t He el 0 g NH err]
1534 cnferr err ;

7-(( 4- (((anﬁlh’é}‘?%ﬂo PHy| ;hwva%za}ﬁé) of ¢ are found in which Ra and Rb

5

10

O
15
20
_ 25
30
35

form a heterocycle with the nitrogen atom that carries them.

- When G is an -NRh-C(=X)-NHRc radical (radical G4), or an
NRhSO,Rc radical (radical G5), in which X is a sulphur or
oxygen atom or NH, Rh and Rc are as defined previously, it is
in particular one of the following groups: -NH-C(=NH) -NH,,
-NH-C(=0) -NH, or -NH-C(=S)-NH,, -NH-C(=NH)-NHCH,-Ar such as
-NH-C(=NH) -NHCH,Ph, -NH-C(=NH)-NHCH,-Het, -NH-C(=NH)-
NHCH,-Het', -NH-C(=NH)-NH-Alk such as -NH-C(=NH)-NHCH;, or
-NH-SOZPh, the Ar, Het, Het' or Alk groups being substituted
or non-substituted. '

The possible substituents of the (Alk), (Ar), (Het),
(Het') or NRaRb radicals forming a heterocycle, are
preferably the following radicals:

- halogen: fluorine, chlorine, bromine, iodine,

- alkyl, alkenyl, alkynyl containing 1 to 12 carbon atoms
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl, .vinyl or allenyl; these radicals themselves being
optionally substituted by one or more halogen atoms, for
e;ample fluorine such as trifluoromethyl,

- oxo, cyano, nitro, formyl, carboxy and carboxyalkyl
containing 1 to 6 carbon atoms, carboxamide,

- alkoxy containing 1 to 12 carbon atoms such as methoxy,
ethoxy, propyloxy, isopropyloxy, butyioxy,

- alkylthio containing 1 to 12 carbon atoms such as
methylthio, ethylthio, propylthio, isopropylthio, butylthio,
- amino, alkylamino containing 1 to 12 carbon atoms such as
methylamino or ethylamino, dialkylamino containing 2 to 24
carbon atoms such as dimethylamino, diethylamino, methyl-
ethylamino, each of these dialkylamino radicals optionally
being in oxidized form,

- aminoalkyl containing 1 to 12 carbon atoms such as
aminomethyl or aminoethyl,

- dialkylaminoalkyl containing 3 to 25 carbon atoms such

as dimethylamino methyl or ethyl,

err]



di met hoxy-1, 2, 3, 4, 5, 6- hexahydr obenz(e) azul en- 8-yl ) oxy)- heptanoic acid 35
A sol utiion containing 0.44 g of the product obtained in the preceding
stage, 5 m of ethanol and.2 m of 1N soda is agitated for 3 hours at

anbi ent tenperature, then it is neutralized with 2 m of 1N hydrochloric
acid. After 50 evaporation under reduc§ghpressure, the crude product is
purified by chromatography on silica, eluti'ng wwth a CHerr]C[err]/

of puri {1 ed-pPoaIeYrriaRatiydss RS Sb 95, ol aylile b O

CH er r] d [ ers] Admehhydmimoehyd@xyni um hydr oxi de 80/20/4: 0.17 NVR (D20 +

1 drop of 1N 3083bnd19¢ WeyiHtedCHy¥rdy? containing 1 to 12 carbon
atoms, for example acetoxy, '

5 - acyl containing 1 to 12 carbon atoms such as formyl,
acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl,
succinyl, pivaloyl, benzoyl optionally substituted for
example by a chlorine, iodine or fluorine atom; the
chloroacetyl, dichloroacetyl, trichloroacetyl, bromoacetyl or '

- 10 trifiuoroacetyl radicals can be mentioned, _

- carbocyclic or heterocyclic aryl such as'phenYl, furyl, -
thienyl, pyridinyl or aralkyl such as benzyl, these radicals
themselves being optionally substituted by halogen, alkyl,
alkoxy, alkylthio, amino alkyl or dialkylamino indicated

15 above.

Of course, one or more identical or different
substituents can be present. In the case of (Het) the
substituents can be at the level of the NH group or the
carbon atom.

20 These substituents also {llustrate the definition of Ry.

It is undefstood that when R4, 32,.R3, Rgq: Rg, Rg, Ry,
Ry, R, contain an alkyl, aryl or heterocyclic group as
defined above, they can be identical or different

' independently of each other.

W, 25 The invention naturally extends to the salts of the
compounds of formula (I), such as for example the salts
formed when the compounds of formula (I) contain an amino or
amino guanidine function, with the following acids:
hydrochloric, hydrobromic, nitric, sulphuric, phosphoric,

30 acetic, trifluoroacetié, formic, propionic, benzoic,
maleic, fumaric, succinic, tartaric, citric, oxalic,
glyoxylic, aspartic, alkanesulphonic such as methane- or
ethanesulphonic,‘arenesulphonic, such as benzene or
- paratoluene sulphonic and arylcarboxylic, or when the
35 compounds of formula (I) contain an acid function, with
alkali metal or alkaline-earth salts or optionally |
substituted ammonium salts. _
The invention also extends to the esters of the



2.17t 2H CHerr]-COOH 10 1.34 m4H 1.55 m 2H central. CHerr]'s +
CH2-C=1.70 m4H 2.50 to 2.90 m8H 6.62 s 1H aromatic H7 15 3.64 s 3H

OCH err] 3.73 s 3H OCH err] Mcroanal ysis % cal cul ated C 62. 86 H 7.47 N
12.21 % found C 62.9 H7.5 N 12.1 20 . By operating in an
equi val ent manner to Exanple 1, Stages A, and C, starting with
2,3,5,6-tetrahydro-8- hydroxy-9; 10-di neth - benz[ e] azul en-4(1H) - one
(Preparation | | f e al kyl ati ng groups and G NH err] groups,
the foll ow r?é’ o %t?%?%ﬂr:rﬁa&?l were prepared: 25 EXAMPLE 2: |

4- ((4-(((am no)i Ao amEinEt) pre groaup, a subject of the invention

di met hoxy- 1,1 31 ScRidisy YRR MRzt A V(1 PX¥8 -defined

previously, corresponding to general formula (I'):

5

(X*)
10

in which R'; represents one of the following groups:

15 -C=C-[A']-[B']-COR'g, -CH=CH-[A']-[B']-COR'g,

-(CHy) 5-[A']-[B']-COR'y,, -O-[A']-[B']-COR'g,
-CH,CO-[A']1-[B]-COR'¢, -[A']- representing a bivalent
alkylene, alkenylene or alkynylene radical containing 1 to 6
carbon atoms, [B'] representing a CH(2Z') radical or a single

20 bond,

Z' represents a hydrogen atom, one of the following groups:
(CHp) g.g-NRaRb, (CH,)g.g-NH-SO5-Re, (CH,)g.g-NH-COy-Re,
(CHy) g.g-NH-CO-Rc, (CHy)q.g~NH-SO,-NH-RC,

(CHy) g.g-NH-CO-NH-Rc, (CHy)q.g-CO5-Re, (CHy)qg.g-SO2-Rc,

o 25 (CH,) 5.g-CO-Rc or (CHy)g.g-Rc, Ra, Rb and Re being as defined
previously, R'; represents an OH, amino or alkoxy radical
containing 1 to 8 carbon atoms, optionally substituted by one
or more radicals chosen from hydroxy, amino, phenyl, '
alkylamino or dialkylamino radicals,

30 R', and R'3 represent a hydrogen atom or a methoxy radical,
and G is as defined previously, the dotted lines represent an
optional second bond, as well as the addition salts with
acids and bases and esters.

In a second preferred group a subject of the invention

35 is the compounds of general formula (I) as defined previously
in which Rg represents one of the following groups: -OH,



but anoi ¢ aci d EXAMPLE 3: 4-((4-(((am no)i m nonet hyl ) hydrazono) -9, 10-

di met hoxy-1, 2, 3, 4, 5, 6- hexahydr obenz(e) azul en-8-yl )oxy)- 30 pentanoic acid
EXAMPLE 4: 5-((4-(((am no)carbonyl)hydrazono)-9, 10-di net hoxy-

1,2, 3, 4,5, 6-hexahydr o- 8-benz(e)azul enyl ) oxy) - pentanoi ¢ aci d EXAMPLE 5:

6- ((4 (((an1no)|n1nonethy|)hydrazono) 9, 10-

di nmet hoxy-1, 2, 3, 4, 5, 6- hexahydr o- 8- benz(e)&fulenyl)oxy) 35 hexanoi c acid

Erﬁ;\//glr_g ?H— ?f#:g‘ézm gﬁ%@*ﬁ)’hyé‘é%ﬂ'ﬁ?— en‘?‘@@éﬂ?@h{’}?@@y)- pent anoi ¢

aci d EXAMPLE 7: 5-((4-(((am no)thiocarbonyl)hydfazono)-9, 10-

dinethoxy-l,2,3,4,5,6-hexahydro-8-benz(e)azu|enyl)égy)- pent anoic acid
-0- (CHy) 5-NH,, -0-(CH,),-N-(CH3),, -NH, or -O-(CHp)-phenyl,

5 as well as the addition salts with acids and bases and
esters.

In a third preferred group a subject of the invention is
the compounds of general formula (I) as defined previously in-
which R, represents an 0O-(CH,)_gCH(Z') -COOH or

10 -(CHy)g.7-CH(Z') -COOH group, as well as the addition salts
with acids and bases and the esters.

In a fourth preferred group a subject of the invention
is the compounds of general formula (I) as defined
previously, in which (Z') is a hydrogen atom, as well as the

15 addition salts with acids and bases and the esters.

In a fifth preferred variant a subject of the invention
is the compounds of general formula (I) as defined
previously, in which (2') is the (CHjy)g.g-NH-COx-Rc or
(CHy) . g-NHRD group, Rb and Rc being as defined previously,

20 as well as the addition salts with acids and:bases and the
egters. | _ |

In a gixth preferred group a subject of the invention is
the compounds of general formula (I) as defined previously,
in which Rb and Rc represent the (CHy)q.3-Ar gfoﬁp, Ar being

o 25 as defined previously and being able to be substituted or
non- substituted, as well as the addition salts with acids
and bases and the esters.

In a seventh preferred group a subject of the invention
is the compounds of general formula (I) as defined
30 previously, in which G is a G4 group of formula
-NH-C (=NH) -NHRc, Rc being as defined previously, as well as
the addition salts with acids and bases and the esters.
In a eighth preferred group a subject of the invention
is the compounds of general formula (I) as defined
35 previously, in which G is a G4 group of formula
NH-C(=NH) -NH,, as well as the addition salts with acids and
bases and the esters. _
In an ninth preferred group a subject of the invention



EXANPLE 8: 6-(4((4,5- dlhydro 1H i m dazol i n- 2- yI)hydrazono)

9, 10- di met hoxy- 1, 2, 3, 4, 5, 6- hexahydr o- 8- benz( e) azul enyl ) oxy) - hexanoic aci d
EXAMPLE 9: 5-((4- (((an1no)|n1nonethy|)hydrazono) 9, 10- ) : '

di mret hoxy-1, 2, 3, 4, 5, 6- hexahydr o- 8- benz(e) azul enyl ) oxy) - 3, 3-

di et hyl - 4- oxo- pentanoi ¢ acid 10 EXAVPLE

5-(4((4, 5-di hydro-1H i m dazol i n-2-yl ) hydrazono) -

3, 10-di el hogVe e cénﬁténéshsragéﬁéeaﬁ PO Sk Biired

3, 3- dlnethy 4 0XO0- anol ¢ ac '
4- (4( (4, 5- dPHgVEeud mwa‘zbllph G §B) ﬁyad.—a%rﬁgt group as defined

9, 10-di net ¥V§OQS§{4a§d61ﬁepaggg5g1§1benz(e)azulenyl)oxy) 15 but anoi c
acid EXAMPLE 12: 4-((9, 10-di net hoxy-4-((1, 4,5, 6-tetrahydro-

2- pyri mdinyl)hydrazono)-1, 2, 3, 4,5, 6- hexahymro 8-benz e)-

azul enyl )®xy) - but anoi aci d EXAVPLE 13: N

2-(4((4,5-di hydro-1 m azolln 2-yl)hy azon

9, 10- di met hoxy—HN2—3({ 4, 5( Rpxahydﬁn enz( nm@nyl)e*wa anolc aci d
: Ni// HN

10

- =AY LTI D
_HN_/<:D

p being an integer equal to 2, 3 or 4, these heterocycles

20

being substituted or non-substituted, as well as the addition
salts with acids and bases and the esters.

o 25 In a tenth preferred group, a subject of the invention
is the compounds of general formula (I) as defined
previously, in which G is the group ' '

N
30 ' -—-HN-—4(—\;55»
NFL//

P being an integer equal to 2, 3 or 4, as well as the
addition salts with acids and bases and the esters.
In an eleventh preferred group, a subject of the
35 invention is the compounds of formula (I) as defined
préviously the names of which follow:
- 4-((49((aminoiminomethyl)hYdrazono)-9,10-dimethoxy-1r
2,3,4,5,6-hexahydro-8-benz(e)azulen-yl)oxy) -butanoic acid,



EXAMPLE 14: 3- (4((4 5- dlhydro 1Hi m dazol i n-2-yl ) hydrazono) -
9, 10- di net hoxy- 1, 2, 3, 4, 5, 6- hexahydr o- 8- benz( e) azul enyl ) oxy) - propanoi ¢ acid
Rf .

52. Ex. Startlng Al kyl ati ng G NH2 _

(1) product product 2 P3 Br- (CHerr])[err]-CJerr]Et

H2N- NH- C(=NH) - NH err] . HC1 0,12 3 P -

Br-(CH err])[err]- CIIerr]Et Herr] N C(=NH)-NH[ err]. 0,12 5

4 P3
H err] N Nk O 2 O)( (ﬁH[ ak%@%ﬁh&n%ﬁ%’lﬁy?ﬁlgw -9,10- dlmet:hoxy 1,
Br - (CH[ er r'] B[, 8r 1], SC6F bepphydro-8- quwmw@)m)anqnmow ac¥li7 6
P

BrSQQWEQWthﬁﬁbﬁhlggﬁ@t iyt hydrazon&ﬁUGJlo -dimethoxy-1,
0,27 7 err 4 CJerr]
H err] N- NH é( 3gp. ﬁIHFéPP]"agEFl 9@22@)@2“19%1) oxy) -pentanoic acid,

Br'(CH[erB])56CQRQFRkEh1n01m1nomdbﬁyﬂ)hydrazono) -9,10-dimethoxy-1,0,6 10
3[ err] NRH 8¢ 3nfy SNQFSE?‘?E‘M%@ 8- lg%lge( R PRy ghexanoic acid,
- 7-({4- ((aminoiminomethyl) hydrazono)-9,10-dimethoxy-1,
2,3,4,5,6-hexahydro—8-benz(e)azulenyl)oxy)-heptanoic acid,
- 5-((9,10-dimethoxy-1,2,3,4,5,6-hexahydro-4-((4,5-dihydro-
10 1H-imidazol-2-yl)hydrazono) -8-benz (e)azulenyl)oxy) -pentanoic
acid, :
- ethyl 5-((4-((aminoiminomethyl)hydrazono) - 9 10- dlmethoxy 1,
2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) ~-pentanoate
hydrochloride,
15 - 4-((4-((aminoiminomethyl)hydrazono) -8,9-dimethoxy-1,
2,3,4,5,6-hexahydro-10-benz (e)azulenyl)oxy) -butanoic acid,
- 5-((4- ((aminoiminomethyl)hydrazono) -8,9-dimethoxy-1,
2,3,4,5,6-hexahydro-10-benz (e) azulenyl) oxy) -pentanoic acid,
- 5-((4- (((amino) carbonyl) hydrazono) -9, 10-dimethoxy-1,
20 2,3,4,5,6-hexahydro-8-benz (e)azulenyl) oxy) -pentanoic acid,
- 5-((4-(((amino) thiocarbonyl)hydrazono) -9,10-dimethoxy-
1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -pentanoic acid,
- 4-( (4~ ((aminoiminomethyl)hhydrazono) -8,10-dimethoxy-
1,2,3,4,5,6-hexahydro-9-benz (e) azulenyl) oxy) -butanoic acid,
w 25 - 6-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
dimethoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl) oxy) -

hexanoic acid,
- 5-((4- ((aminoiminomethyl) hydrazono) -9, 10 -dimethoxy-
1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -3,3-dimethyl-4-
30 oxo-pentanoic acid,
- 5-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -9, 10-
dimethoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -3,3-
dimethyl-4-oxo-pentanoic acid,
- 5-((4- ((aminoiminomethyl)hydrazono) -9, 10-dimethoxy-
35 1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl) oxy) pentan01c acid
hydrochloride,
- 4-((4-((4,5-dihydro~1H-imidazol-2-yl) hydrazono) -9,10-
dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz(e)azulenyl) oxy) -



10- P3 BrCH[err]CXC»CXN@)[err] [err]

0,5 CHerr]CJerr]Et 11 Br- (CHerr])[err]-CJerr]Et

[err] 0,3 12 P3 Br-(CH err])[err]-CJerr]Et
[err] ' 0 63 13 P3 :
Br-(CH err])-COerr] Et [er{; _ .0,3 15 14

P3 Br-(CH[err])[err] Cderr]Et [err]

0,22 (1) dicl"%:(‘jl tgaﬂflnethanollannnnlun1hydrOX|de 80/ 20/ 4 53 EXAMPLE
15: 5-((4-(? ?é {ga m nonet hyl ) hydrazono) -9, 10-

di met hoxy- 15 %5 3( @8 5( @Mmm@b@myb)bydranoaowﬁoﬂy%9péﬁt- Ahoic acid
hydr ochl Orﬁﬁ@%%l %t ﬁf@n&ﬁd@%) o, ﬂsﬁg&sﬁokalm?ﬂ)mcw §eﬁkaablé

wat er and ydroc oric acid then after a few m nutes,
mediumis 13@bhilized.. 91 ng of expected salt is obtained.

5 - 5-((8-((aminoiminomethyl)hydrazono)-2,2-diphenyl-
6,7,8,9,10,11-hexahydro-azulenc(4,5-¢e) - (1,3) -benzodioxol-4-
yl) oxy) -pentanoic acid,

- 4-((9,10-dimethoxy-4-((1,4,5,6- tetrahydro 2- pyrlmldlnyl)
hydrazono) -1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl) oxy) -

10 butanoic acid, _

- 2-((4-((4,5-dihydro-1H—imidazol-2-yl)hydrazono)-9,10—
dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz (e) azulenyl) oxy) -
ethanoic acid,

- 3-((4-((4,5-dihydro-1H-imidazol-2-yl) hydrazono)-9,10-

15 dimethoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -
propanoic acid,

- 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -butanoic acid,
- 4-((4-((4,5-dihydro-1H—imidazol-2-yl)hydrazono)-

20 1,2,3,4,5,6-hexahydro-8-benz (e) azulenyl) oxy) -butanoic acid,
- 0-[4[(4,5-dihydro-1H-imidazol-2-yl)hydrazono] -9,10-
dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz [e]azulenyl] -N-

[ (phenylmethoxy) carbonyl] -DL-homoserine, '
- 0-[4[(4,5-dihydro-1H-imidazol-2-yl)hydrazono]-1,2,3,4,5,6-

W 25 hexahydro-8-benz[elazulenyl] -N- [(phenylmethoxy)carbonyl] ~-DL-

homoserine,

- 0-[4-[(1,2,3,4-tetrahydro 6-pyrimidinyl) hydrazono] 9,10-
dimethoxy 1,2,3,4,5,6-hexahydro 8-benz[elazulenyl] N-

[ (phenylmethoxy) carbonyl] DL-homoserine,

30 - (2,3-dihydroxypropyl) ester of 0-(9,10-dimethoxy
1,2,3,4,5,6-hexahydro 4-[(1,4,5,6-tetrahydro 2-pyrimidinyl)
hydrazono]]is-benz(e)azulenyil N- [ (phenylmethoxy) carbonyl]
DL-homoserine,

- 0-[4-1(4,5-dihydro 1H-imidazol-2-yl) hydrazono] 9,10-

35 dimethoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] N-[(8-
quinolinyl) sulphonyl] DL-homoserine,

- monohydrochloride of O-[4-[(4,5-dihydro 1H-imidazol-2-yl)
- hydrazono] 9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-benz(e) -



EXANPLE 16: 4-((4-(((am no)i m nonet hyl ) hydrazono) - 8, 9-

di met hoxy- 1, 2, 3, 4, 5, 6- hexahydr o- 10- benz(e) azul enyl ) oxy)- 10 but anoi c acid
EXAMPLE 17: 5-((4-(((am no)i m nomet hyl ) hydrazono) -8, 9-

di met hoxy-1, 2, 3, 4, 5, 6- hexahydr o- 10- benz(e)azulenyl)oxy)- pent anoi ¢ acid The
operation is carrled out as in Exanple 1 _Stages A, B 15 and C, but starting
wth 2,3,5, 6-tetrahydro-10- hydr oxy-8 di t hoxy- benz[ e] azul en-4( 1H) - one

(7 coa ot 40, St . T8 P o syt S 1) propony) -

H[err]N-NHc@@bNHylme@rhpmaaerinexn'20 1777 (11)A
Bf'(CH[e”l)ge”h - PP L h&aﬁ,%a*herawwﬂrmomﬁm -Hifdrazéhél EXAVPLE

18: 4-((4- g( am_no)i m nomet drazono

di met hoxy- 03d4m§tboﬁ§x&h9d@o495béhﬂ¥%§%ﬁxﬁ¥ﬁwﬂjéﬁgﬁ(ekﬁﬁ%&ﬁﬂxlkc?ﬁwb5
EXAMPLE ggﬁeﬁtghéle(g@quqo)ln1nonethy|)hydrazono) 8, 10-

dimethoxy-1, 2, 3% 8. GRS 4,3 PR ) SN 1(a,5,6,7, -
tetrahydro 1H-1,3-diazepin-2-yl) hydrazono] 8-benz(e)-
azulenyl] N-[(phenylmethoxy) carbonyl] DL-homoserine,
- 0-[9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-[(3a,4,5,6,7,7a-
10 hexahydro 1H-benzimidazol-2-yl) hydrazono] 8-benz(e)azulenyl]
N- [ (phenylmethoxy) carbonyl] DL-homoserine.

Also a subject of the 1nvent10n is a preparation process
for the compounds of general formula (I) characterized in
that a compound of formula (II):

15

R— ) o ~
2
.b (I1)
20
Rs
in which Ry, Ry, Ry and Rg are as described previously with
the exceptlon of the hydroxyl value, is subjected '

w 25 either to the action of a compound of formula (F1) in the
presence of a base,

Hal- [A] - [B] -CORg | (F1)

30 or a compound of formula (F',) in the presence of a phosphine
and of diethyl azodicarboxylate:

HO- [A] - [B] -CORg ; (F'y)

35 in which Hal is a halogen atom, [A], [B] and Rgz are as
described previously, [B] also being able to represent the



pentan0|c acid The operation is carried out as in Exanple 1 Stages A, B and
C, but starting with 2, 3,5, 6-tetrahydro-9-hydroxy-8, 10- 30

di ret hoxy- benz[e]azulen 4(1H)-one. 35 54 Ex. Startlng Al kyl ati ng

G NH err] Rf . product product 18 " (Il)[err]

Br-(CH err])[err]-CJerr]Et H[err]N4w+f3 =NH) - NH err] . HC 0,10 19
(Ir)f[err] Br-(CHerr])[err]-CJerr]Et Herr]NNNHC(=NH)-NH err]. HC1

0,07 5 EXAMPLE, 20: ) r ) -
1,2,3,4,5, 6- xahy@r@&%"ben[z&é’)rgéqg@?%‘;’/ﬁ%aﬁano cggc@%gs%gglgg A. et hyl
ester of 4- (4-ox0)-1, 2,3, 4,5, 6- hexahydrobenz- (e)azul en-9-yl ) oxy) -but anoi ¢

acid NH-P
function, in order to obtain a compound of formula (IIIa):

10 (IITa)
v
15 : .
or to the action of an activating group then of a compound of
formula (F2) in the presence of a catalyst:
0
20 I
H-C=C- [A] - [B] -C-Rg _ (F2)
in order to obtain a compound of formula (IIIb):
W 25

(IIIDb)

30

which compounds of formula (IIIa) or (IIIb) are subjected to
35 the action of a compound of formula (F3):

H,N-G (F3)



10 A suspension containing 0.6 g of 2,3,5, 6-tetrahydro-9-

hydr oxy- benz[ e] azul en-4(1H)-one (Preparation 6), 12 m of dinethylforman de
(DMF), 12 m of tetrahydrofuran (THF), 0.7 g of potassium carbonate and 0.7
m of ethyl bronpobutyrate is agitated at anbient tenperature overnight. 15
After evaporation under reduced pressure the crude product is

chromat ographed on silica, eluting with a:ﬁhthylene chloride m xture

(di chl oronet,hane/.acetone 95/ 5) .. In.thjs way. 0. 608 of _purifie u S
obt ai ned i nith& EbﬁsaafbﬁkﬂﬁﬁﬁquIH??%é%&%ﬁYQSF%be&Er £ gb@éggzgﬁe
cnierr] conjcompetmds oflEbrmaijeer (NVadr aral i (IVEC cottdspending |to1680tatnl,
1569 cnferr C I t-age +B:.. ethyl ester of

4- ((4- ((4, 5¥’Ei°g?3‘ o- rﬁf oIS i(nﬁz‘- _

yl ) hydrazono) -1, 2, 3, 4.5, 6- hexahydr obenz(e) azul en-9-yl ) oxy)- 25 butanoic
acid 608 gg of the prlgduct of the precedi g, Stage A, 10 ml of butanol and

600 ng of the fohéomﬁ g C{gjic aFLTo guani gi ne
T —0

N—G (Iva)

10 Rs

| Rs
U
O
15 I '
S
Ry
(IVb)
20 | Ra
(7 25 which are subjected, if appropriate, in a suitable order,

- to the action of a base or an acid in order to cleave the
ester and to obtain the corresponding acid,

- to the action of a reducing agent suitable for partially or
totally reducing the unsaturations of the Ry group,

30 - to the action of a hydration agent of the triple bond,

- to the action of a dealkylation agent,

- to the action of a deprotection. agent of the NH-P function
in beta position of CO-Rg when [B] represents the CH-NHP
group,

35 - to the formation of the NH-SO,R., NH-CO,R,, NHCOR,
NH-SO,-NH-R,, NH-CO-NHR, group from the corresponding amine
in beta position of CORg, in order to obtain the
corresponding compounds of formula (I) which are subjected if



hydrobron1de (4, 5-dihydro-1Himdazolin-2-yl)-hydrazine, are agitated
under reflux for 24 hours, the solvent is evaporated 30 off under reduced
pressure and the crude product is purified by chromatography on silica,
eluting with a CHerr]d [err]/nmethanol (MeOH)/anmoni um hydroxi de m xture
(80/20/4). In this way 0.604 g of expecteg,product is obtained. IR

(CHCl [err]) 35 =C- NH 3451 cnferr] 55 C=0 1728 cnferr] (ester)

C=N + C=C + gbe bigge %@%h@”ﬂa@ﬁ:fibn(@f albb &R 1@ ey fd bakRA 8 crdeied . £d 497
cnferr], 14% err

7-((4, 5-di h9HF63-EH‘-3P%1 89% %PFHOEd;}Pﬂh?&lé?Eo% t® the action of an

-1,2,3, 4,5, eshexahydaebenzagpatulienoder) exy obuaianahe amrd:'espamimg on

cont ai ni ng g3604 g of the product obtained in

5 The action of the compound of formula Hal- [A] - [B] -CORg
(F1) is preferably carried out in the presence of a mineral
base such as potassium carbonate or sodium carbonate in the
presence of an aprotic dipolar solvent such as dimethyl-
formamide. Hal is preferably a chlorine or bromine atom.

10 The action of the compound of formula HO- [A] - [B] -CORg
(F'1) is carried out in the presence of a phosphine such as
triphenylphosphine and of an agent such as diethyl

~ azodicarboxylate (DEAD) in an aprotic solvent such as
methylene chloride.
15 The action of the compound of formula H-C=C- [A] - [B] -COR,¢

(F2) is preceded by that of an activating group such as
triflic anhydride of formula (CF3S05)},0 in the presence of a
base such as pyridine in order to form the corresponding
triflate of formula (OSO,CF3) then carried out in the

20 presence of a palladium derivative (Pa%) such as PA(PPhy) 4.

The action of NH,-G (F3) is carried out, either without

solvent, or in an alcoholic solvent such as ethanol or
butanol. The synthon NH,-G is optionally used in the form of
a salt such as the hydrochloride or the hydrobromide.

o 25 The saponification reaction of the ester function is
carried out for example by the action of an alkaline base
such as soda or potash in tetrahydrofuran or a lower alcohol
such as methanol or ethanol. The ester can also be cleaved
in an acid medium according to methods known by a man skilled

30 in the art.
The reduction of the unsaturations can be carried out
either totally by the action of hydrogen in the presence of a
catalyst such palladium on charcoal or a rhodium catalyst
such as Wilkinson's reagent or partially (alkynylene becomes
35 alkenylene) by the action of a poisoned catalyst such as
palladium on barium sulphate poisoned with pyridine or
triethylamine.
The hydration reaction allowing a -CH,CO- [A] - [B] -CORg



the preceding stage, 8 ml of ethanol, 5 m of tetrahydrofuran-and 2 m of
2N soda is agitated for 4 hours at anbient tenperature, then it is
neutralized with 2 m of hydrochloric 10 acid. After evaporation under
reduced pressure, the crude product is purified by chronmatography on
silica, eluting with a dichl oromethane ( %frr]CI[err])/nethanol (MeOH) /
anmmoni um hydroxi de m xture (80/20/4). In I S may 0.298 g of purified

(i chl or oncBRANB! Rt REnGPEAMRES GRCRy arme dd5or/ ke 0% RERFTHZY 0 + 1

drop of 1N eadzjed. gut(hy 2He actlon of @a(thnerm] -thg @rgsagere] -rerquas

(m 2H 1ohat&tlerr] in position 2 (cyclopentene) 2.30 (t) 2H

CH err] - co 30188550 2. 75 8H CH err]-C= 3.45 (ws) 4H

CH err]-N= 3.89 The)deplkylation repcpioq éddjowding thg Hrodycts of

Herr] and tbemhla7(89 “dcnIR§), Ry, R, o IR depresenting hydroxyls to
be obtained is carried out in the presence of aluminium
chloride or boron tribromide.

The functionalization of NH, in alpha position-of CORg,
[B] representing CH-NH, or CH-NH,, HCl, is carried out

10 according to standard methods known in organic chemistry.

The formation of NHSO,R, from the corresponding amine is
preferably carried out by the action of RSO, Hal in the
presence of a base for example triethylamine.

The formation of NHCO,R, from the corresponding amine is

15 preferably carried out by the action of R,OH according to the
method described in J. Org. Chem., 61, 3929-3934 after having
previously reacted the triphosgene in the presence of sodium
bicarbonate in order to intermediately obtain the isocyanate.

The salification reactions can be carried out under the

20 usual conditions. For example, in order to salify the
terminal CO,H group of Ry, the operation is carried out in
the presence of a sodium salt such as sodium carbonate or
sodium or potassium acid carbonate.

Similarly, the salification of the amine or of the

"/ 25 aminoguanidine which can be represented by G, by an acid, is
carried out under the usual conditions. The operation is
carried out for example with hydrochloric acid, for example
in an ethereal soiution.

The optional esterification of the products is carried

30 out under standard conditions known to a man skilled in the
art. .

The operation is generally carried out by reacting the
acid of formula (I) or a functional derivative with a reagent
capable of introducing the ester group a non-exhaustive list

35 of which is given above in the definition of Rg.

The products of general formulae (F1), (F'1l), (F2), (F3)
are known or prepared according to methods known to a man
skilled in the art.



25 EXAMPLE 21: 4-(4((4,5-dihydro- 1H—|n1dazoI|n 2-yl ) hydrazono) -

1,2,3,4,5,6- hexahydr o- 8- benz(e)azul enyl ) oxy) - butanoi c acid The operation is
carried out as in Exanpl e 20 but starting with 0.856 g of
2,3,5,6-tetrahydro-8-hydroxy- benz[e]azul en- 4(1FD one (Preparation 7) and
0.299 g of 30 expected product is obtaine
(d|chIoronethane/nethanol/annnnlun1hydrOX|%e 80/ 20/ 4):0.27 EXAMPLE 22:

5-((8-
S S ATEAAPESETeL cro aigrosges seagnes can aiso bo

oxy) - pent arm‘cem@, sk Lyjet e @tamypueét ef &prmudg( AIéko}SéSEBJ&FW&r&&/
1,2,3,4,5, t X&ﬁ ®- @@ra(@élﬁﬁaﬁﬁa SFﬂYEBQiﬁﬁlaDFBt apobgdaei dol) protection
rrne

4.42 m of borate an 0.4 of triethyla
1ntermed1ately obtaln the product o% Q% n&a (IIIc?
5

(IIIc)
10

which is subjected to the action of a compound of formula
15 (F1), (F'1) or (F2) in order to obtain the corresponding
products of formulae (IVa) and (IVb).

In this case, it may be necessary to provide protection
of the G group of the product of formula (IIIc) then, after
introduction of (F1i), (F'l) or (F2), deprotection according

20 to the methods known to a man skilled in the art (T.W. GREENE
Protective Groups in Organic SYnthesis. John Wiley and Sons
Inc. 1991). | ' :

The deprotection reaction of the NH-P group in beta

position of CO-Rg, [B] representing the CH-NHP group, is also

U 25 carried out according to methods known to a man skilled in
the art, in particular when P represents the CO,tBu group, by
a decarboxylation reaction such as for example by the action
of hydrochloric acid.

Bone is constantly subjected to a dynamic process which

30 includes bone resorption and bone formation. These processes
are mediated via specialized cells. Bone formation is the
result of the deposit of a mineral matrix by osteoblasts and
bone resorption is the result of the dissolution of this bone
matrix by osteoclasts. Osteoporosis is characterized by a

35 dry loss of this bone matrix. An activated mature osteoclast
resorbs bone after adherence to the bone matrix by the
secretion of proteolytic enzymes, and protons inside the
adherence zone, resulting in depressions or holes in the



ar% added to a solution, under an inert atnosphere, of 10 g of

2,3,5, 6-tetrahydro-8,9, 10-tri hydr oxy- benz[ e] azul en-4(| H - one (Preparation
1L in 100 mM of tetrahydrofuran, while maintaining the tenperature between
37 and 39C, then the 5 reaction nediumis agitated at anbient tenperature
for 3 hours. 2) alkylation and deprotecti%? Next 9.7 ml of ethyl
brono-5-val erate, 100 ml of dinethylformafide and 8.4 g of potassium

carbonate are d t t 60[err] C
The reacti oR~ ﬁ?gggr%&lggghen %rgéng m?P%g%EEEnF%%fn&gFEE an ﬁ of 36N
concent r at edsbgdecbast odétached, iagel st Exom $heabongd out for one hour,

ethyl acetate ispgddegy é@ﬁa@reﬁnferaudaagﬁoa% measescakgeseparated of f.
The organi c phase Is 159 hen washed, _drie evap orag ed under_ r.educed

pressure. AP%?HH%C%¥%HG%%lYsaSS?BFﬁbaewﬁﬂ@HtFan§F#F?e A UREGHEt ogr aphy
on silicag dﬁh&hh@@o%ébc@lcpﬁbpéetaéé/ et Ik sac ebaipoulidst inhibi®/ Bdne 5.2 g

of expecte Séﬁp £8gugﬁlcﬁ ggtgéalated via the osteoclasts.

The compounds of the invention are therefore useful in
the treatment of illnesses caused by loss of bone matrix, in
particular osteoporosis, malignant hypercalcemia, osteopenia
10 due to bone metastases, periodontitis, hyperparathyroidism,

periarticular erosions in rhumatoid arth;itis, Paget's
disease, osteopenia induced by immobilization, glucocorticoid
treatments or deficiencies in male or female sex hormones.

They can also be used for the treatment of inflammatory,

15 cancerous and cardiovascular disorders including athe;o--
sclerosis, recurrence of stenosis.

They can finally be used as angiogenesis 1nh1b1tors and
therefore in the treatment of tumours, by inhibition of
their neovascularization, diabetic retinopathies and

20 nephropathies.

Recent studies have shown that the fixing of the
osteoclast to the bone is mediated by receptors the
integrins.

The integrins are a superfamily of receptors medlatlng

o 25 the cell/cell and more particularly cell/matrix adherence
processes, including in particular «2bf3 as a blood platelet
receptor (fibrinogen) and avf3 as a receptor of vitronectin,

" and of bone sialoproteins such as osteopontin and

thrombospondin.
30 ' These receptors which are protein heterodimers composed
of two sub units o and 8, possess fixation sites for divalent

2+ 4n particular and a recognition site for

ions such as Ca
their ligand predefined by the quality of their sub units.
The ovf3 receptor is a transmembrane glycoprotein which
35 is expressed in a large number of cells including. endothelial
'célls, smooth muscle cells, osteoclasts and cancerous cells
which therefore bings about a pluripotentiality of the

compounds according to the invention.



Rf (dlchloronethane/nethanol 95/5) = 0.82 20 Rf (cycl ohexane/ethyl acetate
70/30) = 0.23 Stage B: ethyl ester of 5-(((8-0x0)-6,7,8,9,10,11-hexahydr o-
azul eno(5, 6-d) -1, 3- benzodi oxol -4-yl )oxy))-pentanoic acid 2.5 g of the
product obtained in the preceding stage, 17 n .of dinmethylformanmide, 3.6 g
of CsF and 1.4 m of 25 di brononet hane ar? xed toget her under an inert
‘at nosphere at 60C for one hour. After filfration.and rinsing with nethanol,

evaporation i s capki geautelaiRiore diRAbINRP VI G thentirdiaidsy pr oduct i s

purified by chromatogr on“silica, eluting wth .a gyclohexane/ethyl

acetate n1xP§ﬁ§°Séa€g§/§§F the7 pagist 95q£§ﬁ<ﬁpﬁﬁﬁ Rt ai ned.

(MP. = 1185%(:1395 Rther@bqh@xa;_ra;e/teiénd Tﬁﬁc&ﬁ/d’ﬁ))tlm &bl Rage C.

ot §9sogkoh 3500 "o R 1S ca. ia geteoporpsis (Ross et

benzodi ox8l ad-yl goxBiopenChenm.; asisy,52b2yy BF0I)he product obtained in the

preceding stage The avf3 receptors expressed in the cells of the smooth
muscle of the aorta stimulate their migration towards the
neointima, which brings about the formation of
atherosclerosis and the post-angioplastic reccurrence of

10 stenosis (Brown et al, cardiovascular Res. (1994), 28, 1815).

The endothelial cells secrete growth factors which are
mitogenic for the endothelium and can contribute to the
formation of new blood vessels (angiogenesis). Angiogenic
stimulation causes the formation of new blood vessels.

15 Antagonists of the integrin avf3 can therefore bring about a
regression in cancerous tumours by inducing apoptosis of the
angiogenic blood vesselé. (Brook et al. Cell (1994) 79,

1157) . |

The natural ligands of the integrin avf3 all contain

20 the RGD unit (Arg-Gly-Asp). The peptides containing this RGD
unit as well as anti ovf83 antibodies are known for '
their ability to inhibit the resorption of dentine, to
prevent the adherence of the osteoclasts on the mineralized
matrices (Horton et al. Exp. Cell. Res. (1991), 195, 368).

W, 25 - The peptide echistatin isolated from snake venom also

containing an RGD unit is described as an inhibitor of the

adherence of osteoclasts to bone, and is therefore a powerful

inhibitor of bone resorption in tissues cultured in vitro

(Sato et al. J. Cell. Biol. (1990), 111, 1713) and in vivo in
30 a rat (Fisher et al. Endocrinology (1993), 132, 1441).

The compounds of formula (I) as well as their
pharmaceutically acceptable addition salts and their esters
may possess in particular an affinity vis-a-vis the
vitronectin receptor avﬁ3.or vis-3-vis other integrins having

35 vitronectin as ligand (avB81, ovBf5, a2bf3) by inhibiting -
binding to their natural ligand.
' This property therefore makes the compounds_of'the
invention useful for the prevention or the treatment of



and 467 ng of am noguani di ne hydrochl oride are m xed together overnight at
120[err]C, then purification is carried out by 57 chromat ogr aphy,
el-uting with a dichl oronet hane/ met hanol / annoniun1hydroXide nixture
(80/20/4). 174 nmg of the expected product is obtained. Rf :

(di chl or onet hane/ net hanol /'anmoni um hydr oxi 80/20/4) 0.98 5 Stage D
5-((8- (((anino)ininonethyl)hydrazono) 6,7,8,9,10,11-

hexahydr o- azﬂhﬁaeéés%ﬁé ﬁn&e?‘i Ps¥HAOYyY VY Y A Gawsdd /4 ng of

t he product obtalned_in recedln st age and 1. 86 i N soda, are

ni xed togetﬁ@? &%géﬁﬁﬁeﬁF EG @?&%UHQW@ﬁaQ£N¥¥€hJt%ﬁ)?ﬁ?ﬁﬁ%ﬁ? t3%hen the

m xture is pedepebkzed by a 1N hydrochlorlc acid solution, and evaporated

under reduced pr%ﬁsgéecoggguﬁﬁgd%a a'gg ﬂé%sess an activity vis-a-vis

5 other integrins which interact with their ligand via the RGD
tripeptide sequence, conferring them with pharmacological
properties which can be used to treat pathologies associated
with these receptors.
This activity vis-d-vis integrins therefore makes the

10 compounds of the invention of use in the treatment of many
illnesses such as those mentioned above or in the review by
Dermot Cox DN&P 8(4) May 1995, 197-205 the content of which
is integrated into the present Application.

A subject of the invention is therefore the compounds of

15 formula (I) as medicaments, as well as their pharmaceutically
acceptable addition salts and their esters. |

Among the medicaments of the invention, there can be
mentioned in particular the compounds described in the
experimental part.

20 Among these products, a more particular subject of the
invention is, as medicaments, the compounds of formula (I)
listed previously.

The dosage varies according to the illness to be treated
and the administration route: it can vary for example from 1
w 25 mg to 1000 mg per day for an adult by oral route. |
The invention extends to the pharmaceutical compositions
containing as active ingredient at least one medicament as
defined above. .
The compounds of formula (I) are used by digestive,

30 parenteral or local route, for example by percutaneous route.
They can be prescribed in the form of plain or sugar-coated
tablets, capsules, granules, suppositories, pessaries,
injectable preparations, ointments, creams, gels, microbeads,
nanobeads, implants, patches, which are prepared according to

.35 the usual methods.

The active ingredient or ingredients can be incorporated
with excipients usually employed in these pharmaceutical
compositions, such as talc, gum arabic, lactose, starch,



pur| fied by chromatography, eluting wth a dichl oronmethane/

met hanol / ammoni um hydr oxi de mi xture (80/20/4). 141 ng of the 15 expected
product is obtained. Rf (dichloromethane/ rret hanol / amoni um hydr oxi de
80/20/4) 0.23 NWR (DWVsO) 1.55to 1.9 (m 4

OCHerr]-CHerr]-CHerr]-CHerr]-CO 1. 55-;019(@ 2H CHerr] in
position 2 (cycl opentene) 20 2.26 (t) 2H CHerr]-CO 2.65 to 3.00
8H 7 $.95
(29 magngg&afl{ ]st]QaAth (éc)r%c?é*butter, athHéﬂé‘!E erf ]Zzi&l'l[aﬁitliimh . (WI( 3)6

Mﬁheglﬁﬂ) AL tyxauwhstanpes of animal o et le origin,

m
5-((8-(((51%&@)5&%%@&&%&% azlol% 2-various wetting, dispersing or
di phenyl - 1Q, 11- hexahydr o- aZU|4;%Yﬁﬁ e) -1, 3- benzodi oxol -4-yl)oxy)

- pent anoi ¢ E‘Bﬁﬁl*FNén@p&g&H 133 Tt as in the preceding 30
exanpl e, sst art i Mpewptdodditd s foff duwerlar odlk)t, aix ashiech ithe hydroxy

radical hydroxy is in position 10, R, in position 8 and R5 in
position 9, represent an O- (Alk) or 0-(CH2)0_3-Ar group, R,
and Rg are hydrogen atoms, are prepared according to the
method described in the European Patent Application N° 0729933
10 and in the experimental part hereafter (Preparation 2).
The two other position isomers can be prepared in the
following manner:

e A compound of formula (IIA):
MeO
15
_ o
oW L)
20 | | /
is subjected to the action of an alkylation reagent, in order
to obtain the compound of formula (IIB): ' '
U 25

(IIB)

which compound of formula (IIB) is subjected:

30 either to the action of a protection reagent of the diols in
a basic medium, in order to selectively obtain the product of
formula (IIC): -

HO

35 (IIC)




Stage A of the preceding exanple and 0.19 m of diphenyl- dichloronethane.
198 ny of expected product is obtained. Rf

(di chl or onet hane/ met hanol / anmoni um hydr oxi de 80/ 20/4)= 0. 17 35 EXAVPLE 24:
0-[4-[(4, 5-di hydro-1Hi m dazol - 2-yl ) hydrazono) -

9, 10- di net hoxy- 1, 2, 3, 4, 5, 6- hexahydr o- 8- bgpz(e)azul enyl] -N-
[(phenylnethoxy)carbonyl] DL- honoseri ne. gtage A. nmethyl ester of

O [ (4- 9,1 t

2, 3, ng)%nhggéﬁ§g?09§§%8 t% z&Feﬁ?ngﬁEF?bhemﬁlgﬁﬁﬁggf{pn reagent
arbonyl] Bf - hhevdéoiae 0.6 g of

5, 6- te&ﬁf}%{di% §u8¥g§9we9 1@@5@%&@%& m[ﬁ@dﬁ@fayﬁomlon

3,
Preparation f or mam de

et r ahydr oF@R@ANt 10§ BFepoﬁﬁﬂu@c%ﬁ&e&W &@@2;3 rﬁﬂ%ﬁloe]ﬁ er of
DL

) - 4-bgogR-21kylation agent then a deprotection agent of the phenol
in order to obtain the compound of formula (IID)
corresponding to the trisubstituted product'of formula (II)
with OH in position 8:

1,
c
2,
(
t
(

10

(IID)

Ry
15
or to the successive action of a protection agent of the
'phenol, an alkylation agent then a deprotection agent in
order to obtain the compound of formula (IIE) corresponding
to the trisubstituted product of formula (II) with OH in

20 position 9:
Ry .
| o)
HO — (IIE)
W, 25
o Ry

By dealkylation reagent is preferably meant agents such

30 as boron tribromide or aluminium chloride. '

The protection reagent of the diols which is reacted on
the products of formula (IIB) can be a boron derivative such
as boric acid, a trialkyl borate, for example a trimethyl or
triethyl borate, or also borax.

35 By protection agent of the phenol is meant in particular
a halide such as mesyi or tosyl chloride or bromide or also a
benzylated derivative such as benzyl tosylate or mesylate.

By deprotection reagent of the diols is meant in



(phenyl met hoxycar bonyl am no) but anoi ¢ acid prepared as indicated in
preparation 8 are agitated overnight at anbient tenperature. After
evapor ati on under reduced pressure, the 10 crude product is chronatographed
on silica, eluting with a nethylene chloride (CH err]C [err])/acetone

- mxture (95/5). In this way 1.166 g of pgéé;ied product is obtained in the
formof a yellom/oil IR (CHC [err]) 15 1740 cnferr] (sh.), 1721

t 5
cntorr], 19 hedy 2 5683arEbE LuEhCHR! Wil ora b2 ARiEN] BffloinR
(4, 5- d|hydr@cﬂ¢+¢xnp@m@t02uene sulphonic acid or also an oxidizing

y|)hydraZOF%3N§T1 ) Yel §d§ éeﬁ Ee?@&%ﬁéernStE%néasgoof a

(e)azul eny met hoxy car onoserine 539 ng of the
product of BFRE %@%%%@l?% %i%@ﬁoﬁ‘d§51ﬁﬁ #Vebut anol and 600 ng of the
follow ngscycli CBﬁramywaﬂbﬂl a ehydigbmeahdeany standard agent known to

(3, 5. by ate Ty dostl 2 VL Rydt g ot 80LLAE LRlnitoloVihadle

can be mentloned for example an alkyl halide such as methyl
or ethyl chloride, an alkyl sulphate such as methyl or ethyl
sulphate or also diazomethane.

10 By deprotection agent is meant a base such as soda,

potash or also sodium or potassium carbonate.
- The monosubstituted products of formula (II), in which

-
Ry, R3, Ry and.RS represent a hydrogen atom, are prepared
according to an analogous method to that described in the
15 European Patent Application N° 0729933:
(1) A compound of formula (a):
20 (a)
(Alk)YO
o 25 in which O-(Alk) is in meta or para position of the

alkylcarboxylic group, (Alk) being as defined previously, is

subjected to the action of a halogenation agent in order to -

obtain the corresponding acyl halide,

(ii) which is subjected to the action of a reagent of formula
30 (b):

R(I)

-—~<§;:::] (b}
35 ' R(1l) // | o

in which R(I) and R(II), identical or different, represent an
alkyl group containing 1 to 6 carbon atoms, or R(I) and R(II)



25'qnder reduced pressure, and the crude product‘is purified by

chromat ography on silica, eluting with a CHerr]d[err]/nmethanol

(MeOH) / ammoni um hydr oxi de m xture (80/20/4). In this way 0.641 g of
expected product is obtained. IR (CHCl[err]) 30 =C-NH 3451 cnferr] +
associ ated C=0 1740 cnmerr] (sh.), 1720 ,¢cnferr] (max) C=N + C=C +
aromatics + amde Il: 1667 cnferr] (F), 16 cnferr], 1508 cnferr], 1490
cnjerr]. Stage C..0-[4-][(4,5-di hydro-1Hin | - 23 %) azopoj s - 35
et hoxy- 1 Sogernsnt Wi e UCtdecd" AEbARER. i Kp) KA 220801 s il

[ (phenyl et haeprescmny |sabivteared ot nensacsvatedohetenpayalAgWwdth § 6F fhe
product - obt aifigfle it RERERY ot 2081 nd Calbe REr *hBBBRba bk nBhefl £20m

soda is 5
. 0 and N,

5 in order to obtain a compound of formula (c):
O

- (AKK)O ' ' 0
(c)

10

~ (iii) which is subjected to the action of a halogenation
~ agent in order to obtain a compound of formula (d):
15 '
(Alk)YO
(d)
20
in which Hal, represents a halogen atom,
(iv) which is subjected to the action of a Lewis acid, in
order to obtain a compound of formula (e):
—/ 25

(AIK)O =0 (e)

30

(v) which is subjected to a dealkylation reagent in order to
obtain the product of formula (IIF) corresponding to the
expected monosubstituted product of formula (II):

35



agitated f
nt of hydr
crude prod
CHerr]d|[

or 2 hours at anbient tenperature, then it is neutralized with
ochloric acid. After evaporation under reduced pressure, the
uct is purified by chromatography on silica, eluting with a
err]/ 5 nmethanol (MeOH)/anmoni um hydroxi de m xture (80/20/4).

this way 0.349 g of purified product is qQhtained, recrystal- |lized from

nmet hanol .

Rf CHerr]d[err]/nethanol (N@é¥b/annnniunlhydroxide 80/ 20/ 4.

0. 37 EXAMPLE 25: O0O-[4-[(4, 5-di hydro- 1H—|n1dazol 2-yl)hydrazono)- 10

1,2,3,4,5,
carbonyl]
manner to

6- hexahydr o- 8- benz( ; - N-[ (phenyl met hoxy) -
DL- honoseri ne. ¢ -l [ carrled out in an equival ent

Exanpl e 24 bwHO 8Q of 2,3,5,6-tetraiyrFp-

9- hydr oxy- benz[ e] azul en-4(1 6 Prepa ation 7). 245 ng of 15 expected

product is
80/ 20/ 4: 0.
hydrazong]

10

o
15
20
o 25

30

35

obtained. Rf CH er [
5 EXAMPLE 26: O [4-](1, 2,
9, 10-di net hoxy 1, 2, 3, 4,5,

trahydro 6-pyrimdinyl)
hydro 8-benz[e] -

The disubstituted products of formula (II), in which R;
represents O- (Alk) or O-(CH,)g_3-Ar, Ry, Ry and Rg are
hydrogen atoms and OH and R, being in position 8, 9 or 10,
are prepared according to the method as described above
starting from the compound of formula (a'):

o

OH

(a')
(Alk)O

Ry

in which O-(Alk) and R, are in meta or para position of the
alkyl carboxylic group, R, being an O-(Alk) or -(CHp)g.3-Ar
group, which is successively subjected to reactions (i),
(ii), (iii), (iv) and (v) and the products of formula

(IIG) are obtained corresponding to the expected
bisubstituted products of formula (II):

(IIG)

" The halogenation agent which is reacted on the compound
of formula (a) or (a') is for example thionyl chloride, -
oxalyl chloride or any other agent known to a man skilled in
the art for preparing an acid halide. '

2

In

t hanol (MeOH)/ anmoni um hydr oxi de



azul enyl] N-[(phenyl net hoxy) carbonyl] DL-honobserine. 20 Stage A
Monohydr obr omi de of the nethyl ester of ‘0-[9, 10- di et hoxy

1,-2,3,4,5, 6-hexahydro 4-[(1,4,5,6-tetrahydro 2- pyrimdinyl) hydrazono]
8-benz(e)azul enyl) N[ (phenyl met hoxy) carbonyl] DL-honoserine. The
operation is carried out as in Exanple 24_Stage B 25 starting with 200 ny
of the product obtained as in Exanple 24 3 age Ain 2 nm of butanol and

neating under 1ot FExEPEPCEE ROUFOITIRE Blc it bR i LA A TR ot ur n
t o ambi ent c;aiepanpaapnexanécaiSRCDQdamMﬂaminaﬂ fign rexapdiechl or onet hane,
o ocns o QG hSte, BEpR0NIEL | BIOAAYMELE] i

0-[4-[ (1, 2, mogpkei infAydr Bhe- pPeratdomy ip mré%ﬂutg,im-gfd}wﬁﬁﬁ&fme of
1,2, 3, 4, 5563 hgxabngr ac8abeathel eyl eor kextimple [Haradiplveid eulpiratimonyl ]
DL-honDserngidThe operation is carried out as in Exanple 24 Stage C

The action of the enamine of formula (b) on the acid
halide is preferably carried out in the presence of a
tertiary amine such as triethylamine or pyridine.

10 .
| The halogenation agent which is reacted on the compound
of formula (c), or its disubstituted equivalent of formula
(c'), can be for example thionyl chloride, phosgene,
phosphorus oxychloride or, preferably, oxalyl chloride.

15 The Lewis acid used for cyclizing the compound of
formula (d), or its -disubstituted equivalent of formula (d')
is for example aluminium chloride, titanium tetrachloride, or
preferably ferric chloride, or tin tetrachloride. The
reaction, like the preceding ones, can be carried out, for

20:examp1e, in a halogenated solvent such as methylene chloride,
chloroform or dichloroethane.

The dealkylation reagent of the compound of formula (e),
or its disubstituted equivalent of formula (e') in order to

. obtain the corresponding phenols is preferabiy aluminium
o 25 chloride or boron tribromide. '

The products of formula (II) in which R, is different
from the hydrogen atom are prepared by standard methods of
aromatic electrophilic and nucleophilic substitution known to
a man skilled in the art.

30 The products of formula (II) in which Rg is different
from the hydrogen atom are prepared according to methods
known to a man skilled in the art and in particular according
to the method described in the European Patent Application N°
0729933, that is to say by halogenation then the action of

35 water or a suitable alcohol.

The products of formula (II) in which Rg is a hydrogen
atom and in which there is a double bond in position 1-2 are
prepared according to methods known to a man skilled in the



u5|ng 131 ng of product obtained in Stage A above in solution in 1.3 m of
ethanol and 0.43 m of N soda. The reaction 60 mediumis neutralized by
the addition of N hydrochloric acid, the solvent is evaporated off, and
after filtration and drying, 78 ng of expected product is obtained. Mp. =
172C. NWR Spectrun1(CDCI[err]) 5 1.90 (n) é H CH2 in
position 9 2.03 (m cenfral CH2 2.36 (m (2H) 2.60 to

§N?2Hg8gblda%t7%n? 3525%§£%g§i gkécéoﬁdﬁﬁﬁ(wg)tﬁéHhethogidfﬁfr?{f§f4 17
[err]- O CHimrthel Brrepgan Patent ApplicatioacNCHTRE233, that 1is to say
by dehydration or dealkoxylation in anhydrous acid medium.

The products of formula (II) in which the junction

5 between the ring in position 5 and the ring in position 7 is
saturated are prepared according to standard hydrogenation
methods in particular in the presence of palladium on
charcoal of the corresponding double bond.

The introduction of Ry, Rg as well as the hydrogenation

10 reaction is preferably carried out on the compounds of
formula (IIA), (IID), (IIE), (IIF) or (IIG).

The products of formula (II) in which R, and Ry, each in
ortho position, form a ring of'-o-(CRdRe)n-O type as defined
previously, are also prepared according to methods known to a

15 man skilled in the art and in particuiar according to the
method described hereafter in the experimental part.

A subject of the invention is also, as intermediate
products, the products of formulae (IITa), (IIIb), (IIIc) and
(II), it being understood that the compounds of formula (IIc)

20 and the following compounds:
- 2,3,5,6-tetrahydro-9,10-dimethoxy-8- hydroxy -benz[e]lazulen
-41H) -one,
and
2,3,5,6- tetrahydro 8,9- dlmethoxy 10-hydroxy- -benz [e]lazulen-
), 25 4(1H) -one,
are excluded. The preparation of these 2 compounds appears
hereafter in the experimental part.
The following examples illustrate the invention without
however limiting it.
30 PREPARATION 1: 2,3,5,6-tetrahydro-8,9,10-trihydroxy-benz[e] -
azulen-4 (1H) -one
Stage A: 3,4,5-trimethoxy-benzenepropanoic acid
6.8 g of potassium carbonate is added to a solution of
21.44 g of 3,4,5-trimethoxyphenylpropenoic acid and 45 ml of
35 water then the medium is hydrogenated for one hour under a
pressure of 1200-1300 mbars in the presence of 1.8 g
activated charcoal with 10% palladium, in this way 2.1 1 of
hydrogen is absorbed. The reaction medium is filtered,



5.14 (ws) COO- CH2-[err] 6.13 (d)

=C-NH CH 15 6. 49 (ws) Herr] =7.36 (m (5H)

[err]- C EXAMPLE 27: (2, 3-di hydroxypropyl) ester of O (9, 10-di net hoxy

1, 2,3,4,5, 6-hexahydro 4-[(1,4,5,6-tetrahydro 2-pyrimdinyl)

hydr azono] - 8- benz(e) azul enyl] N E(phenyl net hoxy) carbonyl] 20

DL- honoserine. Stage A [(2,2-di nmet hyl 1,§4dioxolan-4-yl) nmet hyl ] ester of
O [ 9, 10-di net hox 2, 3,4,5,6-hexahydro 4- 4,5, 8- . .
tetrahydro-§9£§?¥ﬁ%dPHyV?éH§89a¥6ﬁglwgpﬁéh%%é)éﬁﬁqéﬁﬁﬁHQleth 50 ml of

[ (phenyl - nenpéxyhtarbongtidDi2NdnDsAficee. sAparatich,3 theofrgnidmectis
prepared as, i a ' . di r ) ]%@% f ;
dichloronet“%%%$%9g£%§ égtkg(%PHLF%EF%yﬁgﬁgﬁg%%§%§¥¥p§{eI ;%ﬁgkgg ||$?ﬁ§
hydr ochl or i dempendat8rey oInlthisr wry BenBogr icdzdhe Ieydestedbraddfiteddown

to 0C. The g ifﬁé?i?M?ﬁltétﬁﬁzt963 mnutes at anbient 30 tenperature,

0.06 M o etal is introduced and agitation
IR Spectrum (CHCl,)

Carbonyl: {1712 cm™! (max) aromatic: {1592 cm™1

{1740 em 1 (sh) ' {1510 em~1
NMR Spectrum (CDCly) _
10 2.69 t)} =C-CH,-CH,-CO 3.83(s)} 3 H,CO-C-
2.91(t)} | 3.85(s)}
: 6.43(s) aromatic 2H's
~ 10.50 (m) mobile 1H |
Stage B: 3,4,5-trimethoxy-benzenepropanoyl chloride
15 A solution of 6 g of the product obtained in Stage A in
21 ml of methylene chloride is dried with 1.5 g of magnesium
sulphate, after filtration the reaction medium is cooled down
to 5°C and 2.2 ml of thionyl chloride is added then the
solution is agitated for 20 hours at ambient temperature. It
20 is evaporated to dryness under reduced pressure by proceeding
with two entrainments with cyclohexane and in this way
6.46 g of the sought product is collected. (M.P. = 60°C).
Stage C: 2-[3-(3,4,5-trimethoxyphenyl)-1-020propyl]-cyclo-
~ pentanone . | _
o 25 A solution of 4.27 g of the product obtained in Stage B

in 15 ml of methylene chloride is added over one hour 30
minutes at +5°C to a solution, cooled down to 5°C, of 2.4 ml
of 1- (N-morpholinyl)cyclopentene obtained as described
hereafter, 2.31 ml of triethylamine and 15 ml of methylene

30 chloride. The reaction medium is agitated for one hour at
+5°C then while allowing the temperature to rise 10 ml of 2N
hydrochloric acid is added, followed by agitation for hour at
ambient temperature, decanting, washing with water then with
a saturated solution of sodium bicarbonate, drying, filtering

35 and evaporating to dryness under reduced pressure. 5 g of
the expected product is obtained. The crude product is
purified by dissolution in 10 volumes of ethyl acetate,
extracted with an N soda solution, the alkaline phase is



I's continued for 3 hours and 30 m nutes. The reaction nediumis diluted
wth water, extraction is carried out with dichloronethane and 0.6 g of
crude product is recovered which is purified by chromatography on silica
(eluant: CHC err]-MeOH 35 90-10). 0.352 g of expected product is obtained.
I R Spectrun1(CHC1[err]) NH 3400 cnerr] C=0O

1745 (sh), 1719 cnierr] 61 C=N, c=c 3> aromatic, amide I1q

(2, 3- i hyar BRERPRpYL R c8E By Loboataber o2 RERERY %n%%g%a%rgeg e
4-1(1, 4,5, 61teithhgonceat paredi Hydybrhhpdriaz awdl, 8 feddoperalyl expraction
N'[(phenyl”ﬁi@ﬂxﬁétﬁ§igﬂayﬁhlor1de, drying and evaporating to dryness
under reduced pressure. 2.75 g of purified product is
5 collected. '
IR Spectrum (CHCl,):

Carbonyl: {1741 cm 1 aromatic: {1592 cm‘?l
{1709 cm 1 - {1509 em™1
Carbonyl: {1658 cm 1
10 + C=C {~1610 eml with OH in chelated form

NMR Spectrum (CDCl,)
6.41(s) arom. 2H (integration base)

~ 3.81(s) 3.82(s)} 9H in all
3.83(s) 3.85(s)} 4 types of CH,;0-C=
15 |
1.86(m) CH,-CHp-CH, ~1.5H
1.95 to 2.95(m) ~7.5H in all of which =C-CH, of several
types
3.26(t) ~0.4H CO-CH-CH,
20 |
| co
11.2 (wide m) mobile H
- Preparation of 1- (N-morpholinyl)-cyclopentene used in
Stage C: _
] 25 A solution of 100 ml of cyclohexane, 20 ml of cyclo-

pentanone, 50 ml of morpholine and 100 mg of paratoluene

sulphonic acid is agitated for 4 hours 30 minutes under

reflux, eliminating the water formed. After evaporation of

the solvent under reduced pressure, distillation is carried
30 out under 12-13 mbars of pressure and 27.44 g of sought

product is collected (B.p. = 83°C).

Stage D: 1-(2-chloro-1-cyclopenten-1-yl)-3-(3,4,5-trimethoxy-

phenyl) -propan-1-one

13 ml of oxalyl chloride is added at ambient temperature

35 to a solution of 23 g of product obtained.in Stage C and

230 ml of chloroform. The reaction medium is agitated for |

three hours at ambient temperature, and concentrated under

reduced pressure by proceeding with two entrainments with



DL- honoserine. 0.320 g of product obtained in Stage Ais agitated for 6
hours at anbient tenperature in 3 m of ethanol and 1 m of 10 2N

hydrochl oric acid. After evaporation of the solvents and chronat ography on
silica (eluant: CHerr]C[err]-MeO+NH err] OH 80-20-4), 0.112 g of expected
product is obtained. NVR Spectrum (CDCl [err]) 1.88 (m (2H) } 15
1.98 central CHerr]'s afd CH err] in position 9 2.36

}

LN?N?2H503§¢5%3§%g&ane. 28 g‘%ﬁ%gg%ﬁgggafgég%érgs(égga%ned T%%%?_%ik 3. 60

to 3.90 recrystalliz@dCHirem Ja @iy rd#. 50D nmlb of 3tyclohexane jand

Sg.ocg_' I[\fgz] -59_|m}l of qr:i.rs]op'ro?)yl Gl ]afteciH[;%[ftliafll 6ordBnédddion. The

' crystals are separated out, washed with diisopropyl ether and

5 dried under pressure. 16.24 g of the expected product is
obtained. (M.P. = 93°C).
IR Spectrum (CHClq,):
1659 cm™t: Carbonyl
1599 cm™1

10 1586 cm™}: C=C + aromatic
1508 cm™ 1
NMR Spectrum CDClq
1.93 (m): central CH,

2.69 (m)-2.81 (m): C-CHy-C= of the cyclopentene

15 2.85 (t,j=7.5) - 3.08 (t,j=7.5): the other =C-CHp-C's
2.44: CH,-C=
3.68-3.81: the OCHy's .
6.59-6.68(d,j=2): the meta coupled aromatic CH='s
7.31-7.80(d,j=8): the aromatics.

20 Stage E: 2,3,5,6-tetrahydro-8,9,10-trimethoxy-benz[e]azulen-
4 (1H) -one

900 mg of the product obtained in Stage D, 9 ml of
1,2-dichloroethane and 0.9 ml of stannic chloride are
agitated for 20 hours at ambient temperature. 9 ml of water

o/ 25 and ice is then added and the mixture is decanted, washed
with water, reextraction is carried out once with methylene
chloride, followed by drYing over magnesium sulphate,
filtration and evaporation to dryness under reduced pressure,
to obtain 1 g the expected (crude) product which is purified

30 by chromatography on silica, eluting with cyclohexane with
10% ethyl acetate, then with 25% ethyl acetate. After
concentration, 700 mg of product is collected which is
crystallized from 5 ml of n-hexane, followed by cooling down
to 0°C, separation, washing with the minimum amount of n-

35 hexane, and drying under reduced pressure at ambient
temperature in order to obtain 630 mg of expected product.
(M.P. = 101-102°C).

NMR Spectrum (CDClj)



25 5.13 (s) COO-CH err]-[err] 6.53 (s)

H'err] 7.20 to 7.38 the [err]-C s EXAMPLE 28:
0-[4-[(4,5-di hydro 1H i m dazol-2-yl) hydrazono] 9, 10-di nmet hoxy

1, 2, 3,4,5, 6-hexahydro 8-benz(e)azulenyl] N- 30 [(8-quinolinyl) sul phonyl]
DL- honpseri ne. Stage A: Methyl ester of C>99 10-di net hoxy 1, 2, 3, 4,5, 6-
hexahydro 4- oxo 8- benz(e)azulenyl) N-[(l di met hyl et hoxy) carbonyl]

DL- honoseri ne 1.9 ue epared as in Preparation 3 and 5 g of 35
t he ester p?eggréﬁ) Eg?ng ﬁ%ﬁa?ﬁan 9 are agitated at amhient tenperature
for 65 hours.é&8(88) neHYf di net hyl for mani de and 50 m &f- 84t rahydrofuran in

the presencg 95 ()9 2f1}PehasstHEY cri?s 3.86} the OMe's
. 2.84(dd) 2H) | 3.90}
5 3.06 2H}

6.59(s) aromatic H
Stage F: 2,3,5,6-tetrahydro-8,9,10-trihydroxy-benz[e]azilen-
4 (1H) -one '
By operating as in Stage B of Preparation la, the
10 expected demethylated product is obtained.
PREPARATION la: 2,3,5,6-tetrahydro-8,9,10-trihydroxy-benz-
[e]lazulen-4 (1H) -one
Stage A: 2,3,5,6-tetrahydro-8,9,10-trimethoxy-benz[e] -
azulen-4(1H) -one
i5 60 g of the product obtained in Preparation 2, 600 ml of
1,2-dichloroethane, 342 ml of 2N soda, 1.2 g of tetrabutyl-
ammonium bromide and 33 ml of dimethyl sulphate are agitated
for 2 hours 30 minutes at 20°C. 39 ml of triethylamine is
then introduced in order to destroy the excess dimethyl
20 ‘sulphate and agitation is carried put for one hour at 20°C iz
2°C. 342 ml of demineralized water is added, followed by
agitation for 15 minutes at 20°C : 2°C, and decanting, the
aqueoﬁs phase is reextracted twice with 120 ml of
1,2-dichloroethane each time. The 1,2-dichloroethane phages
W, 25 are combined and washed with 4 x 240 ml of demineralized
water, then with 1 x 300 ml of N hydrochloric acid, then with
3 x 240 ml of demineralized water (until neutrality is
obtained). The combined organic phases are dried over sodium
sﬁlphate, filtered and concentrated'under ordinary pressure
30 at 83°C to a residual volume of 480 ml. '
Stage B: 2,3,5,6-tetrahydro-8,9,10-trihydroxy-benzelazulen-
4 (1H) -one .
480 ml of the solution obtained in (A) is heated under
reflux for one hour with 102.3 g of anhydrous aluminium
35 chloride. The medium is cooled down to 0°C + 2°C then a
mixture of 600 ml of demineralized water and 192 ml of pure
sulphuric acid (concentrated) cooled down beforehand to about
0°C is added over two hours while maintaining the temperature



carbonate and di met hyl am nopyri di ne. - The sol vent is evaporated off under
reduced pressure, the residue is purified by chromatography on silica
(eluant: CHerr]CJ[err] - acetone 95-5) and 7.3 g of expected product is
recovered. 5 IR Spectrum (CHC [err]) =C-NH ' 3430 cnferr] C=0O
1744 cnjerr] (nmethyl ester) 1710 cnferr] éNH—BOC) 1648 cnferr] (conjugated
ketone) 10 aromatic + amde II 1593 1558, 1493 cnferr] Stage B:

Monohyd hi f thyl 0- di, et

1505 a o eofeklify drachgh, nsBh, Betes, 2 ) a0 T be, seminersizeg
hydr ochl or i wagerrdisniatirpduaest aiverl $ adowrtes a5 20ifee RWEE A1 EEEgt%*Flon
product pr epgr ed L8 B0 S 10tk Bl 9cageRate thergay Y1 on | S

carri ed out ours at anbi en er-ature he' solvent Is evapor at ed

of f under reepsrdtprasswAshing CWwise g'lch‘h Shatk af pr FnichLorapthangy

5 each time, then with demineralized water, drying under
reduced pressure, and 52.2 g of the sought product is
obtained.

PREPARATION 2: 8,9-dimethoxy-10-hydroxy-2,3,5,6-tetrahydro-
benz[e]azulen-4(1ﬂ)?one
10 Stage A: 3,4-dimethoxy 5-[[(4-methylphenyl) -sulphonyl]oxy] -
benzenepropanoic acid
The operation is carried out as in Stage A of
Preparation 1 using 29.76 g of 3,4-dimethoxy-5-
[[[(4-methylphenyl)-sulphonyl]oxy]phenyl]-cinnamic acid the
15 preparation of which is given hereafter, 43.5 g of potassium
carbonate, 60 ml of methanol and 1.48 g of activated charcoal
with 10% palladium. In this way 28.23 g of the sought
product is obtained in the form of colourless crystals
(M.P. = 48-149°C).
20 UV Spectrum (EtOH)
For M = 380.4

max 226nm € = 22100
infl 263mm € = 2000
infl 269nm € = 2400
U 25 max 274nm € = 2800
infl 279nm € = 2500
infl 307nm € = 450
NMR Spectrum (CDCI3)
2.45(s) CHs- .
30 2.61(m) =C-CHy-CH,-C= | 3.68 (s). 2 CH40-C=
2.86(m) 3.81(s)
6.61(4,3j=2) 7.32 (wd) Hy Hg
6.65(d,j=2) H, Hg 7.80 (wd) H, Hg

Stage B: 3,4-dimethoxy 5-[[(4-methylphenyl) -sulphonyl]oxy]-
35 benzenepropanoyl chloride
The operation is carried out as in Stage B of
Preparation 1 using 1.9 g of the product obtained in Stage A,
9.5 ml of methylene chloride and 0.7 ml of thionyl chloride.



mhlch is used as it is for the follow ng stage. 20 Stage C

0- (9, 10-di net hoxy 1, 2, 3, 4, 5, 6- hexahydro 4-oxo 8- “benz(e)azul enyl)

N-[ (8- qui nol i nyl) sulphonyl] DL- honoserine. 0.656 g of the product obtained
above is taken up in 5 m of dichloronmethane, 1 m of triethylamne and
0.638 g of 8-chl orosul phonyl quinoline arg added and agitation is 25
carried out -for 2 hours at anbient tenperaiture. After evaporation of the
sol vent s unge d gt RRREON Bl a3 (@ Yatfor '
CHCl [err]- Céf §§ QBQ %éégﬁ aggggggeggpggggct IS Pécovered Stage D:

Met hyl estetheffol{qW$Qg stagaydro 1H i ni dazol -2-yl) 30 hydrazono]

9, 10- dlnethg%J%__é 2 415. §3h§X&§MQEHo§y Eeg4«alﬁéuh§nbhbnyib(%ua@h@@YIUV')

sul phonyl ] onoserine. uct of precedi ng Stage A, 5
n - of but ane¥y hrighenpl - bf°¥ﬁEr9BY1meHSleyépFénQH?noguan|d|ne

g%daobronsdelzg4Tﬁed¢ dﬂieléhki§1dazehea Bk B%d&ﬁZFnaggaC60$5 agitated for

ours at err e, so] vent eyapor at under pressure

and 0.786 ¢FbFP §%Ei?%d£p?5ﬂﬁ }ngszgh 22833 8¢ ht 41da ¢5ig%&%%
obtained in Stage B and using 770 mg of 1- (N-morpholinyl)
-cyclopentene (prepared in Stage C of Preparation 1), 6 ml of
methylene chloride and 0.77 ml of triethylamine. After

10 recrystallization from diisopropyl ether, 1.27 g of the

sought product is obtained (M.P. = 84°C).
. IR Spectrum (CHCl,)
~ Carbonyl: {1742 cm~1 0-80, {1374 em™ 1

{1709 em™l 1178 em ! 1658 em’?

15 C=C + aromatic {1608 cm™l 1599 em™l 1586 cm™l 1508 cm
NMR Spectrum (CDClj)
2.44 (s) CH3-O
3.67(s) } 2 OCHy
3.79(s) 3.81(s)}

20 6.59 to 6.65 (m) arom. 2H in ortho position of the 0O's.
7.32(wd) Hy Hg
7.89(wd) H, Hg
13.58 (wide m) enol form OH
1.8 to 3.4(m) 10 to 11 H other protons

o 25 UV Spectrum

1l - EtOH (+ dioxane) for M = 446.52
max 225nm € = 23000 '
max 282nm € = 7900
infl 270, 277, 290, 300, 313 nm

30 2 - EtOH (0.1N NaCH)
max 310 nm € = 21600
infl 268, 272, 276 nmm
Stage D: 1-(2-chloro-l1-cyclopenten-1-yl)-3-[3,4-dimethoxy-5-
[[(4;methy1phenyl)sulphonyl]oxy]-phenyl]-propan-l-one

-1

35 The operatlon is carried out as in Stage D of
Preparation 1 using 8.7 g of the product obtained in Stage C
70 ml of chloroform and 3.5 ml of oxalyl chloride. After
crystallization from diisopropyl ether, 7.75 g of the



bt ai ned, used as it is for the following stage. Stage E

[4-[(4,5-di hydro 1H i m dazol.-2-yl) hydrazono] 63 9, 10- di net hoxy
~2,3,4,5,6-hexahydro 8-benz(e)azul enyl] N [(8-quinolinyl) sul phonyl]

DL- honpserine. The sol ution containing 0.786 g of the product obtained in
the preceding stage, 5 nMl of methanol and,2 m of 2N soda 5 is agitated for
2 hours at anbient tenperature, then neutralized with 2 m of 2N

hydrochl orig . &g%tfglggt5§ng§nRMn§ed = 95°@f, n“fﬂi§5prﬁﬁﬁ€£ 1s

evaporation u er educed pressure, Ude product 1s purified
chronatognﬂﬁﬁdcﬁ651¢|%%.f@¥uthﬁgfﬁilﬁwanEHF§a9FC1[err] met hanol - annnnlum

hydr oxide 10 m XAIwa?na(ﬁP:Q@aﬂ)samﬁlé?:ﬁag ebtgxnedt & @é@&yetanalwtajdmd

after recrystallization from npet 1lerr [err] OH
80- 20- 4) . yfrom 2.5 volumes of metﬂyiene chlorlge ang E ohumes o} ]

5 diisopropyl ether followed by concentration to 3 volumes,
separation, washing with diisopropyl ether and drying under
reduced pressure at ambient temperature (M.P. = 77-78°C).
IR Spectrum- (CHClj3)

Carbonyl: {1659 cm™1
10 Aromatic C=C: {1599 em"l - 1586 cm 1 - 1508 cm
UV Spectrum (EtOH)

(0]
0-
1

-1

_ max 227nm € = 26100
~ infl 248nm € = 12800
infl 272nm € = 5300
15 infl 280nm € = 3200

infl 320nm . >

NMR Spectrum (CDCl,)
1.93(m) central -C-CH,-C- }
2.69(m)} the C-CH,-C='s }
20 2.81(m}} }
~ 2.85(t,3j=7.5)} the other =C-CH,-C's
3.08(t,3=7.5)}
2.44 CH,-C=
3.68} the OCH3's
W 25 3.81}
=6.59(d,j=2)'the aromatic CH's
6.68(d,j=2) meta coupled
7.31(4,3=8)}
7.80(d,j=8)}
30 Stage E: 8,9-dimethoxy-10-[[(4- methylphenyl)sulphonyl]oxy]-
2,3,5,6-tetrahydro-benz[e]azulen-4 (1H) -one
1.65 g of 98% ferric chloride is added at ambient
temperature to a solution of 2.32 g of the product obtained
in Stage C in 50 ml of 1,2-dichloroethane. The mixture is
35 agitated for 48 hours at ambient temperature then poured in;o
- a mixture of water and ice, vigorous agitation is carried out
for 15 minutes followed by extraction with methylene
chloride, the extracts are washed with water, then with a



NVR Spectrum (DVSO) 1.81 (ws) CH err] in position 9 15

2.40 to 3.20 the =C-CH err]'s 3.35 (w)

the =N-CH err]'s 3.55 (ws) the =C-Owe's 6. 63 (ws)

H4 7.58 (dd) H3 20 7.67 (t) _ H6 8.19

(d), 8.29 (d) H 5 and H 7 8.45 (d) H4 8.90 (d)

?2 7.31 (ms) "} 25 7.97 } mobile Hs 10.40 (f)
12. 62 ut\Re r Qs @ | 4- A0

1H- |n1dazol affd%y azonofgg'lo dlzéfhox g éﬁié&lé&{ ifﬁ§€f§§%¥o§

8- benz(e)a?@ﬂe@yBPQQﬂq%wqAxxghamﬁqﬁ,gn@eqj;educed pressure,

the crude product is obtained which is chromato-graphed,
eluting with cyclohexane with 50% ethyl acetate, 1.8 g of

5 product is collected which is chromatographed again and
recrystallized from a chloroform/diisopropyl ether mixture in
order to obtain 720 mg of the'sought product (M.P. = 138°C).
IR Spectrum (CHCl;)
Carbonyl: {1650 cm 1

10 {1599 em™1
Cc=C + {1556 cm™1
aromatic {1512 em 1 - 1498 cm™1

-~ UV Spectrum (EtOH)
max 230nm € = 25300
15 infl 254nm € = 9400
max 323nm € = 10300
NMR Spectrum (CDCl;)
~1.61(m) (2H) central CH,
~2.41 Ph-CH,
20 ~2.50 to 2.80 CHy-C=
|
3.88(s)} the OCHy's
3.90(s)}
6.74 H4
(_ . 25 7.21(d)} C-Ph-SO,
7.64(4)}

Stage F: 8,9-dimethoxy-;O-hydroxy-z,3,5,64tetrahydro-benz-
[elazulen-4 (1H) -one
A mixture of 350 g of the product obtained in Stage E

30 above, 1750 ml of methanol, 350 ml of demineralized water and
350 ml of pure caustic soda lye (concentrated) is heated
under reflux for 2 hours. The reaction medium is cooled down
to about 2°C + 2°C and 467 ml of concentrated hydrochloric
acid is introduced over 45 minutes while maintaining the

35 temperature at 2°C + 2C. 1645 ml of demineralized water is
then added over 10 minutes while maintaining the temperature
at 2°C i, then the reaction medium is-agitated for 30 minutes
still at 2°C + 2°C. The crystals formed are separated out,



I m.dazol -1-yl] propoxyl carbonyl] DL-honpserine. Stage A Methyl
4-[[9, 10-di net hoxy 1, 2, 3, 4,5, 6- hexahydro 4- oxo 8-benz(e)azul enyl] oxy]
2-isocyanat o butanoate. 450 ng of the am ne obtained in Stage B of Exanple
28 is 35 agitated for 10 mnutes at Oferr]Cin 10.2 m of a saturated
aqueous sol ution of sodi um bi carbonate an 0.2 m of dichloronethane. 204

ng of triphosgene in solutionin 2 m of hl or onet hane is added to the
organi ¢ pha [ r o f 10
T hates, "ToMEsuSs BY Shetasitavigth TG G0 S Nl TS Ry #O0

dried, the sdl wéntiemn&m@omdedvaﬁefr i 30 e bead dp‘rlésis@te‘*é?n@ ur@ery of
expect ed pr Q%B%Vceh[ g%ts%él Wil drS é&?%t?a?n? idgl$ é%f F41 fé%ﬁél’i‘t ng

stage. Stage ‘B: oxy 1,2,3 6- hexahydro 4-oxo 8-
product.

5 Preparation of 3,4-dimetho 5- 4-methylphenyl) -sulphonyl] -
oxyl -cinnamic acid ﬁsed at the start of Preparation 2.
Stage A: methyl 3,4-dimethoxy-5-[[(4-methylphenyl)-sulphonyl]
oxy] -benzoate.

303 ml of triethylamine is added over 10 minutes at
10 ambient temperature to an agitated mixture of 200 g of methyl
gallate and 2 litres of methylene chloride. After
dissolution, the reaction medium is cooled down to 0-5°C then
130 ml of dichlorodimethylsilane is added over one hour at
this temperature, agitation is carried out for a further 30
15 minutes at this temperature. While maintaining the
temperature at 0-5°C, 303.2 ml of triethylamine is added over
25 minutes then 227.6 g of tosyl chloride is added over 15
minutes. Agitation is continued for one hour at -0-5°C, and
200 ml of acetic acid then 500 ml of demineralized water are
20 added over 10 minutes under agitation and while allowing the
temperature to rise to 20-22°C, and agitation is continued for
15 minutes at 20°C. The methylene chloride is distilled off
at a constant volume (3.3 1) under reduced pressure replacing
it with demineralized water, agitation is carried out for 2
w 25 hours at 20°C, followed by separation, washing with
demineralized water, in order to obtain 523 g (damp weight)
of methyl 3,4-dihydroxy-5-[[(4-methylphenyl)-sulphonyl]oxy]-
benzoate (methyl 3-tosylgallate). The damp product obtained
is taken up in 2.17 1 de soda (2N) and 2.17 1 of methylene
30 chloride. 'Agitation is carried out at 20°C until dissolution
is achieved then 18 g of tetrabutylammonium bromide is added
at 20°C then, over 15 minutes at 20°C, 237 ml of dimethyl
sulphate is added. The reaction medium is agitated for 1.5
hours at 20-22°C. 78 ml of triethylamine is added at 20-22°C
35 and agitation is carried out overnight at 20-22°C, followed by

decanting and washing with 400 ml of demineralized water,
20 ml of pure acetic acid is added to the organic phase,
followed by agitation for 15 minutes, adding 400 ml of



benz(e)azul eryl] N-[[3-[4-(3-pyridinyl) 1Him dazol-1-yl] propoxy]
carbonyl] DL-honoserine. 430 ng of the product obtained in Stage Ain 20 m
of. 10 di chl oronet hane is cooled down to O[err]C and 414 ng of the al cohol
prepared as in Preparation 10 in 10 m of dichloro- nethane.is added. The
reaction nediumis allowed to return to aq‘gi ent tenperature, maintained
under agitation for 48 hours, the solvent T's evaporated off under reduced

pressure, 1 ] k LS eabr oGy almyyd I to ;
CHerr]d [erérefng ﬁﬁ/g%%ggﬁdhégggngﬁg?’ g)?%%lglt%g product Q%s@?ﬁeorregdénlsﬁ ag,e C
Monohydr obr BhRgesofre- FRRCENSTatRfdte SHymaSEaz HiratlY undRy staRspheric

I%l: 10;3(3” ZEt gﬁ’ﬂéség%e?’ltﬂe%, ﬁnh;@ﬁaﬂﬁélﬁh@e&[ ¥l ey Hg

DL hombser | ABS FHEE GUSAdoEPEoEE PHLa o fnEER C R e cA TopdoRu5 with

starting wi 2bo2@I 6§ npkthhaofr elieat thl! diryedxtralitagbt it e sarthkein upy of

CyeL e, nERUagh iR SLPHEAI 1o kR Tl UG wifiiene proguce

has totally dissolved, followed by coolinhg down to 0-5°C and
agitation for one hour at this temperature. After

separé.tion, washing twice with 200 ml of methanol at -10°C and

10 drying at 40°C under reduced pressure, 330.4 g of methyl

3,4-dimethoxy-5- [[(4-methylphenyl) -sulphonyl] oxyl] -benzoate is
thus collected. The crude product is purified by recrystal-
lization from 330 ml of toluene. After 2 hours of agitation
at -10°C, separation is carried out, followed by washing twice

15 with 82 ml of toluene, cooling down to -15°C and drying under

reduced pressure at 40°C in order to obtain 230.3 g of the
purified sought product. .

Stage B: 3,4-dimethoxy 5-[[(4-methylphenyl)sulphonyl]oxy] -
cinnamic acid _

20 a) 600 ml of toluene is cooled down to 0°C and 202 ml of a

Vitride® solution at 70% in toluene is added at 0°C and

67.6 ml of moi:pholine is added over one hour at 0-2°C, and the
temperature is allowed to rise to 18°C. The solution thus
obtained is used immediately for the following stage.

), 25 b) 200 g of methyl 3,4-dimethoxy-5-[[(4-methylphenyl) -
sulphonyl] oxy] -benzoate obtained in Stage A and 1400 ml of
toluene are agitated for 10 minutes at 20-22°C until total
dissolution is obtained. The reagent solution obtained above
is added over one hour at 10°C. Agitation is continued for

- 30 one hour while allowing the temperature to rise to 18°C.
A solution cooled down to 10°C of 200 ml of concentrated
sulphuric acid and 1000 ml of demineralized water is
introduced over one hour at 10°C. Agitation'is carried out
for 16 hours at 20°C then the organic phase is decanted,

35 washed with 5 x 200 ml of demineralized water, dried,

filtered and washed with.3 x 100 ml of methylene chloride.
The intermediate aldehyde solution thus obtained is used as
it is for the following stage.



25,NECH 95-5), 289 ng of expected product is obtained. IR Spectrum

(CHCl[err]) C=0O 1746 (sh) 1723 (max) cnferr] conjugated sys.} +
aromatic } 1668, 1625(F), 1599(sh), 1551, 1509,. 1489 cnierr] 30 + ani de |
oH 3618 cnferr] Stage D: Monohydrochl ori de of

0-[4-[(4,5-di hydro 1H i m dazol - 2-yl) hydrgfono} 9, 10- di net hoxy
. 1,2,3,4,5, 6- hexahydro 8- benz(e)azulenyl] [[3-[4-(3- pyridinyl)

acieq 5 by 8, BERREE oA/ DY IRTREC s e oo, My

agi tation |efcarpledlbne f 92039 ﬁfn@@é@nlﬂoa#ﬂdoﬁnﬂa@@rHﬂscéhd%MP344@é

reaction 582 neated for 16 hours at 70°C + 2°C (while eliminating the
méthylene chloride under ordinary pressure).

5 The reaction medium is cooled down to 20-22°C, and while
maintaining this temperature a solution of 200 ml of
concentrated hydrochloric acid and 400 ml of demineralized
water is added over 15 minutes. After agitation for 2 hours
at 20-22°C, then cooling down to 0°C, the crystals formed are

10 separated out, washed with demineralized water, and dried
under reduced pressure at 40°C in order to obtain 171.7 g of
the expected 3,4-dimethoxy 5-[[(4-methylphenyl) -sulphonyl] -
oxylphenyl] -cinnamic acid.

PREPARATION 3: 9,10-dimethoxy-8-hydroxy-2,3,5,6- tetrahydro-

15 benzl[elazulen-4 (1H) -one '

Stage A: 9,10-dihydroxy-8-[[ (4-methylphenyl)sulphonyl] oxy] -
2,3,5,6-tetrahydro-benz[elazulen-4 (1H) -one

30 g of 2,3,5,6-tetrahydro-8,9,10-trihydroxy-
benz[e]azulen-4 (1H) -one obtained according to Preparation 1

20 or la, 300 ml of tetrahydrofuran, 60 ml of triethylamine and
12.9 ml of trimethylborate are agitated for one hour 30
minutes at 20°C ¢ 2°C. 30 g of tosyl chloride is added and
agitation is carried out for 16 hours at 20°C + 2°C then for
10 minutes at 20°C + 2°C, the reaction medium is poured into

o 25 an agitated mixture of 900 -ml of demineralized water and

150 ml1 of concentrated hydrochloric acid, then 90 ml of
tetrahydrofuran and 60 ml of methylene chloride are added.
The solution obtained is agitated for one hour at 20°C, then
150 ml of methylene chloride is introduced and agitation is
30 continued for 15 minutes, followed by decanting and
reextraction with 2 x 75 ml of methylene chloride. The
combined organic phases are washed with 4 x 150 ml of
demineralized water and reextracted with 75 ml of methylene
chloride, after concentration under a reduced pressure of 20
35 mbars until distillation has stopped at 50°C, in order to
' obtain 47.6 g of the sought product.
Stage B: 9,10-dimethoxy-8-[[(4-methylphenyl)sulphonyl]oxy] -
2,3,5,6-tetrahydro-benz[elazulen-4 (1H) -one



mediumis acidified to a pH of 2.5 using N hydrochloric acid, the solvents
are evaporated off under reduced pressure, the residue is chronmatographed
onsilica (eluant: CHerr]CJ[err]-MeO+ NH err]OH 40-10-2), the filtrate is
evapor at ed under reduced 5 pressure, the residue is taken up in isopropyl
ether, the precipitate is filtered off, §ed and 126 ng of expected
product is collected. NWR Spectrun1(DWBC» 78 (m (2H) } 10 1.90

the Gerr) - 643629 (98 EpRoFFpRRT o ks uisd, BB, (s),

3.71 (s) methylene ch];]p{[:ede], 0308 3190Lt soflap 2N, (O7- & @ &) tetrabqtpﬁgl
ga[ﬁugf "73&? %g Brérii&s) and 30 ml of dlme[thly sul?l‘?a'ﬂd aredihatédle)
H[err] for 16 hours at 20°C. 30 ml of trlethylamlne 1s then
5 introduced in order to destroy the excess dimethyl sulphate,
the reaction medium is agitated for a further hour at 20°C %
2°C, then 150 ml of demineralized water is added, agitation is
continued for 15 minutes followed by decanting. The aqueous
phase is reextracted with 2 x 75 ml of methylene chloride and

10 the combined organic phases are washed with 3 x 120 ml of
demineralized water then 120 ml of N hydrochloric acid and 3
x 120 ml of demineralized water, the organic phases are
combined and dried over sodium sulphate, then 120 g de silica
gel (60 Mesh) is added over one hour at 20°C + 2°C under

15 agitation and agitation is carried out for a further one hour
at 20°C, followed by filtration, washing with methylene
chloride and concentrating to dryness under reduced pressure
at 50°C in order to obtain 47.4 g of the sought product.

The crude product is purified by recrystallization from’

20 390 ml of ethanol, after distillation of 90 ml of ethanol,
agitation is carried out for 3 hours at 0°C + 2°C. The _
residue is sebarated off, washed with 30 ml of ethanol at 0°C,
then dried under reduced pressure at 40°C in order to obtain
41.1 g of the sought product (M.P. = 129°C).

o/ 25 Stage C: 9;10-dimethoxy 8-hydroxy 2,3,5,6-tétrahydrobenz[e]-

azulen-4 (1H) -one . " _
4.5 g of potash then 10 ml of triethylamine are added to
a suspension containing 10 g of 9,10-dimethoxy
8-(((4—methylphenyl)sulphonyl)oxy) 2,3,5,6-tetrahydro-benz-
30 [elazulen-4(1H)-one obtained as in Stage B and 100 ml of
methanol. The reaction medium is heated under reflux for one
hour, acidified by the addition of 20 ml of acetic acid then
20 ml of water is added. Extraction is carried out with
dichloromethane, the extracts are washed with water, the
35 solvent is evaporated off at 40°C under reduced pressure and
5.7 g of expected product is collected.
PREPARATION 4: 2,3,5,6-tetrahydro-8-hydroxy-9-methoxy-benz[e]
azulen-4 (1H) -one and '




8.37 (wd) Hlerr] 20 8.94 (ws)

Hlerr] 7.72 (s), 7.80 (s) . CH=i m dazol e. EXAMPLE 30:
5«[[4-[(4,5-di hydro 4-oxo 1H i m dazol-2-yl) hydrazono] 9, 10-di nmet hoxy

1,2, 3,4,5, 6-hexahydro 8-benz(e)- azul enyl] oxy] pentanoic acid. 25 300

ng of the product prepared in Stage A of anple 3 in 6 m of ethanol is
m xed at anbient tenperature with 61 ng o sodiun1bicarbonate and 0.7 m of

ethyl bronogcgt 5t g. tI@faﬁ?liié@nbsh%%oﬁ‘c\}a@Qh%tt% ezl Te)agti1&ee 4 (1) -
chr omat ogr aphed™on silica (eluant: CHerr]d[err NbCH 95-5) and 139 ng of
30 i nt er nedPB®e et hyl ester I's obtained. 110 ng of this ester is mxed for

2 hours at anbi eﬂheteﬁaeaaiunelw thrtiel outetimnzel dquitvid gutesamreroftd. 5
oo R A B o4 ERGBELBE" e LTS S By WA,
35 of expect?2d4pdimethoxy-phenya) egropiBn$peacidmapdVBO08 g of crude
product is obtained containing a mixture of monohydroxylated
product (8-0OH/9-OMe and 9-OH/8-OMe) which is separated by
chromatography on silica using a cyclohexane/ethyl acetate .
mixture (7/3) as eluant. In this way the following two
10 regioisomers are obtained: '
8-OH/9-OMe 0.494 g Rf (cyclohexane/ethyl acetate 6/4)=0.42
_ 8-OMe/9-0OH 0.041 g Rf (cyclohexane/ethyl acetate 6/4)=0.33
~ PREPARATION 5: 2,3,5,6-tetrahydro-8-hydroxy-10-methoxy-benz-
[elazulen-4 (1E) -one and 2,3,5,6-tetrahydro-10-hydroxy-8-
15 methoxy-benz[elazulen-4(1H) - one
The operation is carried out in an equivalent manner to
Preparation 2 Stages B, C, D, E and F but starting with
3-(3,5-dimethoxy-phenyl) propionic acid, and 1.428 g of a
product is obtained containing a mixture of monohydroxylated
20 products (8-OH/10-OMe and 10-OH/8-OMe) and dihydroxylated
products (8-0OH/10-OH), which are separated by chromatography
on silica using a cyclohexane/éthyl acetate mixture (7/3).
PREPARATION 6: 2,3,5,6-tetrahydro-9-hydroxy-benze]lazulen-
4 (1H) -one
LJ 25 The operation is carried out in an equivalent manner to
Preparation 2 Stages B, C, D, E and F but starting with of
3- (4-methoxy-phenyl) propionic acid, and 0.448 g of expected
product is obtained. Demethylation is carried out using
boron tribromide.
30 (Rf = 0.15 cyclohexane/ethyl acetate 7/3).
PREPARATION 7: 2,3,5,6-tetrahydro-8-hydroxy-benz[e]lazulen-
4 (1H) -one _
The operation is carried out in an equivalent manner to
Preparation 2 Stages B, C, D, E and F but starting with
35 10.0 g of 3- (3-methoxy-phenyl propionic acid, and 2.9 g of
expected product is obtained. Demethylation is carried out
using boron tribromide.
(Rf = 0.15 dichloromethane/ethyl acetate 95/5).



[err] 1. 73 (M (GFD central CH2's and CH2 in position 9 66

2.30 (t) (2H) =C-CH2 (chain) 2.30 to 3.20

=C-CH2 3.73 (s), 3.75 (s) [err]-Ove 3.83 (ws)

=C-NCHerr]-C=5 4.02 (t). [err]-O-CH err] 6.76 (S)
Herr] 7.20 (ws) (1H) : } 8.28 (vvs) 1H) } nobile Hs 10
12.04 (1H) } EXAMPLE 31: O 9, 10- dft thoxy 1,2, 3,4,5, 6-hexahydro 4-

850801 R OGR B AoChioRRRef B, -0 Mkt
carbonylamino) butanoic acid.
25 g of 2-amino 4-butyrolactone hydrobromide in 200 ml-
of acetic acid with 24% gaseous hydrobromic acid is agitatéd
5 for 18 hours at 120°C in a closed chamber. The reaction
medium is cooled down to ambient temperature, returned to
atmospheric pressure, concentrated under reduced pressure,
the residue is taken up in 200 ml of methanol then a current
of hydrochloric acid is bubbled through for 2 hours while
10 keeping the temperature below 35°C. The solvent is evaporatéd
off under reduced pressure and the methyl ester of 2-amino 4-
bromo butanoic acid is obtained which is taken up in 250 ml
of acetone and 100 ml of water, the solution is neutralized
using 2N soda then 35 ml of benzyl chloroformate is slowly
15 added. Agitaﬁion is carried out for 48 hours, followed by
filtration, extraction with ethyl acetate, the solvent is
evaporated off, the residue is chromatographed on silica
(eluant: cyclohexane - ethyl acetate 7-3) and 27.9 g of
expected product is recovered. M.p. = 90°C.
20 PREPARATION 9: Methyl ester of 4-bromo 2-(terbutoxycarbonyl-
amino) butanoic acid. |
5.7 g of the methyi ester of 2-amino 4-bromo butanoic
acid prepared as in Preparation 8 is agitated for 48 hours at
ambient temperature in 120 ml of methanol with 24 ml of
", 25 triethylamine and 9 g of diterbutyl dicarbonate. The
solvents are evaporated off, the residue is taken up in water
and dichloromethane, followed by filtration, extraction with
dichloromethane, the solvents are evaporated off, the residue
' is chromatographed on silica (eluant: cyclohexane - ACOEt -
30 TEA 7-3-0.5) and 1.575 g of expected product is obtained, Rf
= 0.52.
PREPARATION 10: 4-(3-pyrimidinyl) 1H-imidazol l-propanol.
505 mg of sodium ethylate is mixed with 12.5 ml of
dimethylformamide, 1 g of 3-(1H-imidazol-4-yl) pyridine then
35 0.64 ml of chloropropanol are added and agitation is carried
out for 16 hours at 55°C. The solvent is evaporated off under
reduced pressure, the residue is chromatographed (eluant:
CH,Cl,-MeOH 98-2) and 1.015 g of expected product is



1 g of the conpound prepared in Exanple 24 Stage Ain 15 5 m of butanol
and 0.9 g of cyclic am noguani dine prepared as in Preparation 11 are ni xed
together for 16 hours at 130C. The solvent is evaporated off under reduced
pressure, the residue is chromatographed on silica (el uant:

CH err]Cl[err]-MOCH 90- 10) and 0.8 g of ,internmedi ate ester is obtained
which is 20 agitated at anbient tenperat&@é for one hour 30 mnutes in 3 ni
of nmethanol with 2. m of 2N soda. After neutralizing the reaction nmedium
using 2N hy8FS¥RFSA c acid and evaporation of the sol vents under reduced
pressure, EReSpestdum i(CHEArOnat 0- gr aphed on silica (eluant:

CH err] C [ -MeOH 2 [ er -] ég% d 0.22 of expected product
S recovere EXANPLE éfgﬁ - JCH'%&hetiatéH] 3, 4, g 6- hexghydro 2-

[ (3a, 4,5, GhEtEaroﬁé’fCéﬁyéﬁ@llHJ@éWz: r%iﬁézroll”fig%/l‘im hydr azono] 8-
benz(e)a%“bﬁ@ﬁhhAﬁIb&phﬁpyh@ﬂ&%?@ﬁo4§§JINB”diileﬁ!ﬁﬁwfﬁn@ebydfhzone The
gggr%l 8? tﬁecg%ﬁﬁp%%:cg@tf 1ng Ba%d ch? nEXt guar%ldfﬁgrtﬁqgl%ffh
“ water, 3.47 g of potash and 5 g of diamine dihydrochloride is
heated at 65°-70°C for one hour; 10.5 g of zinc ;s added,
agitation is carried out for 30 minutes at ambient
10 temperature, then 2 ml of acetic acid is added, the whole is
heated for one hour at 40°C, followed by filtration and the
addition of 3 g of ammonium chloride then 4 g of sodium
bicarbonate. Extraction is carried out with dichloromethane,
the solvent is evaporated off under reduced pressure, the
15 residue is chromatographed on silica (eluant: CH,Cl,-MeOH-
NH,OH 8-4-2) and 1.650 g of expected product is recovered.
PREPARATION 12: 3a,4,5,6,7,7a-hexahydro 2- (propylthio) 1H-
benzimidazole monchydrobromide.
1 g of octahydro 2H- benz1m1dazol 2-thione and 1.3 ml of
20 bromopropane in 20 ml of ethanol are heated under reflux
until complete dissolution is obtained; The solvent is
evapofated off under reduced pressure, the residue is taken
up in a minimum amount of dichloromethane, isopropyl ether is
added, the solvents are evaporated off under reduced
L 25 pressure, the residue is recrystallized from isopropyl ether,
the expected product is separated off and dried with a yield
of 95%. |
M.p. = 136°C.
EXAMPLE 1: 7- ((4-(((amino)iminomethyl)hydrazono) 9,10-
30 dimethoxy-1,2,3,4,5,6-hexahydrobenz (e)azulen-8-yl)oxy) -hepta-
noilc acid
Stage A: Methyl ester of 7-(4-oxo)-9,10-dimethoxy-
1,2,3,4,5,6-hexahydrobenz (e)azulen-8-yl) oxy) -heptanoic acid
A suspension containing 0.684 g of 2,3,5,6-tetrahydro-8-
35 hydroxy-9,10-dimethoxy-benz[elazulen-4 (1H) -one (Preparation
3), 12 ml of dimethylformamide (DMF), 12 ml of tetrahydro-
furan (THF), 0.7 g of potassium carbonate and 0.835 g of
methyl 7-bromo oenanthate is agitated at 40°C for 4 hours.



Eianple 24 Stage A and 176 ng of cyclic am no guani dine prepared as in
Preparation 12. 102 ng of internediate ester is recovered, 100 ng of which
is. used for the saponification 35 reaction. 59 ng of expected is obtained.
Rf =0.24 (CHerr]d[err]-MeO+NH err]OH 85-15-3). 67 Pharmaceuti cal
conpositions Tablets were prepared corresgonding to the follow ng formul a:
- Product of Exanple 1 50 ng 5 - Exci pient

10 g PharHeEer AT TEPTEL L0y BROCkeERRUARE: BXBRSTS " NVehCrSReL RO, of
t he ‘productss ofhidmatoyemphed on shiidaspeiuecingemitdf at methiydéiney:
Vitronectini §£ PRECHER, EESFPLOECOhE hikeure (95/5). In this way 1.000
g of purified product is obtained in the form of a yellow
5 oil.
Rf CH,Cl,/acetone 95/5: 0.5
IR (CHClj)
C=0 1732 cm 1
‘OMe 1438 cm™1
10 conjugated ketone 1641 cm”
C=C 1592 cm™ 1, 1557 cm 1, 1492 em?
+ aromatic
Stage B: Methyl ester of 7-((4-(((amino)iminomethyl) -
hydrazono)-9,10-dimethoxy-1,2;3,4,5,6—hexahydro-benz(e)—
15 azulen-8-yl)oxy) -heptanoic acid
A suspension of 0.5 g of the product of the preceding
Stage A, 5 ml of ethanol and 0.330 g of amino guanidine
hydrochloride is agitated for 48 hours at ambient
temperature, the solvent is evaporated off under reduced
20 pressure and the crude product is purified by chromatography
on silica, eluting with a CH,Cl,/methanol (MeOH) /ammonium
hydroxide mixture (80/20/4). 1In this way 0.466 g of purified
product is obtained in the form of a white foam. _
Rf CH,Cl,/methanol (MeOH)/ammonium hydroxide 80/20/4: 0.8
W - 25 IR (Nujol) -
NH/NH, 3495 cm™!, 3155 cm™l + associated
C=0 1731 cm™1
C=N 1674 cm™1
C=C 1625 cm !
30 aromatic 1595 cm™ 1 (F)
NH/NH, 1534 cm™%, 1491 em™?®
Stage C: 7-((4- (((amlno)1m1nomethy1)hydrazono) -9,10-
dimethoxy-1,2,3,4,5,6- hexahydrobenz(e)azulen 8-yl)oxy) -
heptanoic acid
35 A solution containing 0.44 g of the product obtained in
the preceding stage, 5 ml of ethanol and 2 ml of 1N soda is
agitated for.3 hours at ambient temperature, then it is
neutralized with 2 ml of 1IN hydrochloric acid. After

-1



10 Protocol : Maxi Sorp 96-wel | plates are coated overnight at 4C, with 100

[err]] of human Vitronectin (cf Yatohgo et al. Cell., Structure and
fraction 13: 281-292 (1988)) at 2 [err]g/m, (Dilution in coating buffer).
15 The next day, the wells are enptied and the ligands (Vitronectin)

are then fixed (see fixing buffer) for onﬁohour at anbient tenperature
under gentle agitation. The wells are washed six tinmes (see washing

butfer), th%@a% E%hownaara&@daé@ad tr@s%%% welHe a¥hde grtiduct dies 1 20 -
40 [err]| atlon lerr]l of the dI|UtIOE§§[5&§§ oqp
to be testeEur%ﬁhédpPBdGnFQméFQQJPPHWéﬁq §id 1655 &I £§¥Q r10
E 1gg7§er1 2 ]4I :E%haﬁgﬂln (MeoH) /amenhgm hgﬁramb f?eanabcmire Nmtd)ms/'!ﬁ(rjlzyrﬁn §
iyt n_izncuba u pted accordi ng

to the receEPb% %ﬁycﬁ gﬁg gc88r Euﬁ& tl(?ﬁt ﬁ’écqq%éfatnd)% %%%%%nd t he human
[err] recBprecrgatalhsézpdofivomsmeshanol . _

Rf CH,Cl,/methanol (MéOH)/ammonium hydroxide 80/20/4: 0.17

NMR (D,0 + 1 drop of 1N soda)

'3.92 wt 2H. CH,-O

2.17 t 2H  CH,-COCH

10 1.34 m 4H

1.55 m 2H central CHy's + CHy-C=
) 1.70 m 4H
~ '2.50 to 2.90 m 8H

6.62 8 1H aromatic He
15 3.64 s 3H OCH,
3.73 s 3H OCHy

Microanalysis
% calculated C 62.86 H 7.47 N 12.21
% found C 62.9 H 7.5 N 12.1
20 By operating in an equivalent manner to Example 1,

Stages A, B and C, starting with 2,3,5,6-tetrahydro-8-
hydroxy-9,10-dimethoxy-benz[e]lazulen-4 (1H) -one (Preparation
3), but with different alkylating groups and G-NH, groups,
the following products of formula (I) were prepared:

U, 25 EXAMPLE 2: 4-((4-(((amino)iminomethyl)hydrazono)-9,10-
dimethoxy-1,2,3,4,5,6-hexahydrobenz (e) azulen-8-yl) oxy) -
butanoic acid
EXAMPLE 3: 4-((4-(((amino)iminomethyl)hydrazono)-9,10-
dimethoxy-1,2,3,4,5, 6-hexahydrobenz (e) azulen-8-yl) oxy) -

30 pentanoic acid
EXAMPLE 4: 5- ((4- (({amino)carbonyl)hydrazono) -9, 10-dimethoxy-
1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy)-pentanoic acid
EXAMPLE S5: 6-((4-(((aminoc)iminomethyl) hydrazono)-9,10-
dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz (e) azulenyl) oxy) -
35 hexanoic acid
EXAMPLE 6: 5-(9,10-dimethoxy-1,2,3,4,5,6-hexahydro-4-(4,5-
dihydro-ln-tmidazolin-z-yl)hydrazono)-8-benz(e)ézu1eny1)oxy)-
" pentanoic acid



.be. studi ed are incubated foor 3 hours at anbi ent tenperature under gentle
agitation. 30 The wells are again washed six tinmes, then incubated for
2'thours at ambient tenperature under gentle agitation, in the presence of
100 [err]l of anti-receptor, 4B12-HRP anti body coupled to a peroxi dase (the
4B12- HRP anti body is diluted in an incuba% hon buffer. The dilution is to be
adapted 35 according to the receptor batch). The wells are then washed six

times beforgyhitBrki 9ang=1gge AN, dBa 78)S- Of1 o
per oxi dase T ’EWEE%%?Q |§ $§ qu%?gagﬁbm%gsgxldase %ﬁ%strate

Ki r kegaar d: di@ethexy-158. 36408y 6 ~herahydrosSrban% ﬁ?&ﬁysubstrate
(3,3",5,5 -pbetangethytbgnzidine at 0.4 g/l) and a bottle B (Herr]derr]

at EXAMPLE 8: 6-(4((4,5-dihydro-1E-imidazolin-2-yl)hydrazono) -
5 9,10-dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz (e) azulenyl) oxy) -
hexanoic acid
EXAMPLE 9: 5-((4- (((amino) iminomethyl)hydrazono) -9,10-
dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz(e)azulenyl)oxy) -3,3-
dimethyl-4-oxo-pentanoic acid
10 EXAMPLE 10: 5-(4((4,5-dihydro-1H-imidazolin-2-yl)hydrazono) -
9,10-dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz (e) azulenyl) oxy) -
3,3-dimethyl-4-oxo-pentanocic acid
~ EXAMPLE 11: 4-(4((4,5-dihydro-1H-imidazolin-2-yl) hydrazono) -
9,10-dimethoxy-1,2,3,4,5,6-hexahydro-8-benz (e) azulenyl) oxy) -
15 butanoic acid
EXAMPLE 12: 4-((9,10-dimethoxy-4-((1,4,5,6-tetrahydro-
2-pyrimidinyl) hydrazono) -1,2,3,4,5, 6-hexahydro-8-benz (e) -
azulenyl) oxy) -butanoic acid
EXAMPLE 13: 2-(4((4,5-dihydro-1H-imidazolin-2-yl) hydrazono) -
20 9,10-dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz (e)azulenyl) oxy) -
ethanoic acid
EXAMPLE 14: 3-(4((4,5-dihydro-1H-imidazolin-2-yl)hydrazono) -
9,10-dimethoxy-1,2,3,4,5, 6-hexahydro-8- benz(e)azulenyl)oxy)-
propanoic acid



0.02%in a citrate/citric acid buffer). Extenporaneously, a 5 volunme of A
is mixed with a volume of B, then the reaction mixture is distributed at a
rate of 100 [err]l/well. The enzymatic reaction devel ops over 12 hours for
Vitronectin/[err], then its devel opnment is stopped by the addition of 100
[err]l of 1M phosphoric acid. 10 The optiggsl density is neasured at 450 nm
Buffers: - coating buffer: Carbonate 0.05 M NaOH pH 9.6 - fixing buffer:
PBS cont ai ni ng O. 5% BSA (pH 7.4) - washing buffer PBS cont ai ni ng 0. 05%

Tween 20 (pHEH—+43 HRgHat--er—buHer= 50—mvTRES T4
0. 05% Tweern 30 . Sh:amﬁri\ghcj [Aakplat3®g. 50 [err?-lWﬁ;aCl[err] . 50 [er r‘ﬂflvl (1)
Myd [err] product product
2 P3 Br- (CHy) 3 -CO,Et H,N-NH-C (=NH) -NH, .HC1 0,12
3 P3 Br- (CH,) 4-CO,Et HoN-NH-C (=NH) -NH; .HC1 0,12
5 4 P3 Br- (CH2) 3-C023t HzN'NH'C (=0) 'NHZ .HC1 o, 18
5 P3 Br- (CH,) 5-CO,EL H,N-NH-C (=NH) -NH, .HC1 0,17
6 P3 Br- (CH,) 4 -CO,Et . 0,27
.. . H,N-wu- 7 .HBT
—/ \
HN
7 P3 | Bx- (CH,) 4-CO,Et | HoN-NH-C(=S) -NH,.HC1 0,25
8 P3 Br- (CH,) 5-COzEt . 0,6
H,N-§H- 7 .HBr
\
RN
10 | o P3 BrCH,C (0) C (Me) 5- H,N-NH-C (=NH) -NH, .HC1 0,3
CH,CO,Et
10. P3 | BrCH,C(O)C (Me) 5- -/,, : 0,5
72
CH,CO,Et H,N-NH- c\_j .HBr
HN
’ 11 P3 Br- (CH2) 3'C02Et N 0,3
N\ ' H,N-NH- c”:‘ .HBY
. N
‘ . HN
12 P3 Br- (CHz) 3'c023t ,.,, 0, 63
' H,N-NH- 7 > .HBr
\
N T
13 P3 Br- (CH5) -CO,Et .- 0,3
H,N-NH- 7 .HBr '
N\
HN
H,N-NH- c”:l .HBr
.
HN

(1) dichloromethane/methanol/ammonium hydroxide 80/20/4



"100 nmM Nadl . Expression of the results: The followi ng curve is traced:
the percentage of binding 25 of the human vitronectin as a function of the
| agarithm of the concentration of each product tested. For each product the
| C50 is determ ned according to the followng formula: 1C50 = (BO + Bmin)/2
30 BO = Maxi mum binding in the absence of gny product Bmn = M ni mum
bi nding in the presence of the highest coé entration of product. 2 - Test

(CaCil o] ) SRR T6: 18- TR 1T (amiph Indaldnibtag)n, J‘dﬂ%e i lon by
measuri ng tdémebheaxelaﬂ 45@a5ﬁﬁohﬁ?ﬁ@&ﬂﬂﬂhﬁﬂﬂﬁ#kﬁz 1ﬁﬂ¥irﬁ%¥9 Pur pose
pentanoic acid hydrochloride
86 mg of the product of Example 3 is mixed with 2 ml of
5 water and 4 1 of 0.1N hydrochloric acid then after a few
minutes, the medium is lyophilized. 91 mg of expected salt
is obtained.
EXAMPLE 16: 4- ((4- (((amino) iminomethyl)hydrazono) -8,9-
dimethoxy-1,2,3,4,5,6-hexahydro-10-benz (e) azulenyl) oxy) -
10 butancic acid
EXAMPLE 17: 5-({4- (((amino) iminomethyl)hydrazono) -8,9-
dimethoxy-1,2,3,4,5, 6-hexahydro-10-benz (e) azulenyl) oxy) -
pentancic acid
The operation is carried out as in Example 1 Stages A, B
15 and C, but starting with 2,3,5,6-tetrahydro-10-hydroxy-8,9-
dimethoxy-benz[elazulen-4 (1H) -one (Preparation 2).

Ex. Starting | Alkylating G-NH, ' RE.
product product
16 (IT)p Bx- (CH,) 3-CO4Et H,N-NH-C (=NH) -NH, .HC1 0,07
20 | 17 (IT1) 5 Br- (CH,) 4 -CO4Et H,N-NH-C (=NH) -NH, .HC1 0,07

EXAMPLE 18: 4-((4-({((amino)iminomethyl)hydrazono)-8,10-
\ dimethoxy-1;2,3,4,5,G-hexahydro-s-benz(e)azulenyl)oxy)-
butanoic acid _

25 EXAMPLE 19: 5- ((4- (((amino)iminomethyl)hydrazono)-8,10-
dimethoxy-1,2,3,4,5,6-hexahydro-9-benz(e) azulenyl) oxy) -
pentanocic acid .

The operation is carried out as in Example 1 Stages A, B
and C, but starting with 2,3,5,6-tetrahydro-9-hydroxy-8,10-

30 dimethoxy-benz[elazulen-4 (1H) -one.

35



69 Deternination of the activity of a nolecul e on bone resorption, ex-vivo
study. Products 1) Product to be tested: 5 Vehicle: DMSO,. Herr] O BSA
(Q.19% Dose: Variable (10 [err]Min screening). 2) Reference products:
Echistatin (ref. H 9010-BACHEM Vehicle: Herr]O BSA 10 Dose: 10 [err]M,
3) Radioactive tracer: 45Ca in the form ofg,an aqueous solution of CaC[err]
- ref. CES3 AVERSHAM or NEZ-013 NEN. Vehicle: Physiol ogical serum 15 Dose:
25 [err] G/ nouse/0.4 m

Ex. Starting Alkylating G-NH, RE.
product product
18 | (IT)g, Br- (CHy) 3~CO,Et H,N-NH-C (=NH) -NH, .HC1 | 0,10
19 (ID)gy Br- (CHp) 4 -CO,Et H,N-NH-C (=NH) -NH, .HC1 0,07

EXAMPLE 20: 4-((4((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
1,2,3,4,5,6-hexahydro-9-benz(e)azulenyl) oxy) -butanoic acid
 Stage A: ethyl ester of 4- (4-oxo)-1,2,3,4,5,6-hexahydrobenz-

(e)azulen-9-yl)oxy) -butanoic acid
s 10 A suspension containing 0.6 g of 2,3,5,6-tetrahydro-9-
hydroxy-benz[elazulen-4 (1H) -one (Preparation 6), 12 ml of
dimethylformamide (DMF), 12 ml of tetrahydrofuran (THF),
0.7 g of potassium carbonate and 0.7 ml of ethyl
bromobutyrate is agitated at ambient temperature overnight.
15 After evaporation under reduced pressure the crude product is
chromatographed on silica, eluting with a methylene chloride
mixture (dichloromethane/acetone 95/5). In this way 0.608 mg
of purified product is obtained in the form of a yellow oil.
IR (CHCl,)
20 C=0 1728 cm 1
conj. ketone 1641 cm 1
Aromatic C=C's 1610 ecm 1, 1590 cm™1, 1569 em™1, 1499 cm'?l
~ Stage B: ethyl ester of 4-((4-((4,5-dihydro-1H-imidazolin-2-
yl)hydrazono)-1,2,3,4,5, 6-hexahydrobenz (e})azulen-9-yl) oxy) -
25 butanoic acid o
608 mg of the product of the preceding Stage A, 10 ml of
butanol and 600 mg of the following cyclic amino guanidine
hydrobromide: (4,5-dihydro-1H-imidazolin-2-yl)-hydrazine, are
agitated under reflux for 24 hours, the solvent is evaporated
30 off under reduced pressure and the crude product is purified
by chromatography on silica, eluting with a CH,Cl,/methanol
(MeOH) /ammonium hydroxide mixture (80/20/4). 1In this way
0.604 g of expected product is obtained.
IR (CHCl,)
35 =C-NH- 3451 cm™ 1



Cul ture medium CMRL 1066 with phenol red (ref. 041-01535 M G BCO)

suppl emented by 0. 1% BSA and penicillin/streptonycin. 20 Method 1)

I njection of 45Ca to gestating mce (OFl, strain: Swiss) a) Preparation of
the | abelled solution: 190 [err]|l of the nother solution of calciumat 2
nci/m is added to 6 m of physiological - grum 25 b) Injection: On the
17t h day of gestation the mce receive 4007 [err]l of this solution by

i ntravenousprQute, L??é%gémQS Qgé§ég3/nnuse. 2) Renoval of the tissue

(skul I cap (C€alvariu | X days after their birth the newsborn mce gre 30

decapi t at edc=N herCtRet reBeMRtieae obB28dCmand (Fhe 1068 €8 i ncil®é® b+t he
nape to thejd¢pném-Therskel &fap is removed by cutting it out with scissors,

one on the SERFEICHNE- LU, 3T HYREC T LGOI 2o W aeandd
5 -1,2,3,4,5,6-hexahydrobenz (e)azulen-9-yl)oxy) -butanoic acid.
A solution containing 0.604 g of the product obtained in
the preceding stage, 8 ml of ethanol, 5 ml of tetrahydrofuran
and 2 ml of 2N soda is agitated for 4 hours at ambient
temperature, then it 'is neutralized with 2 ml of hydrochloric
10 acid. ' After evaporation under reduced pressure, the crude
product is purified by chromatography on silica, eluting with
‘_ a dichloromethane (CH,Cl,)/methanol (MeOH) / ammonium
~ hydroxide mixture (80/20/4). 1In this way 0.298 g of purified
product is obtained, recrystallized from methanol. |
15 Rf (dighloromethane/methanol/ammonium hydroxide 80/20/4): 0.2
NMR (D,0 + 1 drop of 1N'soda)_

1.71 (w) 2H 0-CH, - CH, -CH, -CO
1.96 (m) 2H CH, in position 2 (cyclopentene)
2.30 (t) 2H CH,-CO
20 2.50 to 2.75 8H CH,-C=
3.45 (ws) 4H CH,-N=
3.89 (wt) 2EH ~ Ph-0-CH,-C
6.70 (m) 2H H;o and Hg
7.00 (d, J=8) Hy

25 EXAMPLE 21: 4-(4((4,5-dihydro-1H-imidazolin-2-yl) hydrazono) -
1,2,3,4,5,G-hexahydro-s-benz(e)azulenyl)oxy)-butanoic acid
The operation is carried out as in Example 20 but

starting with 0.856 g of 2,3,5,6-tetrahydro-8-hydroxy-
benz[e]azulen-4 (1H) -one (Preparation 7) and 0.299 g of

30 expected product is obtained.
Rf (dichloromethane/methanol/ammonium hydroxide 80/20/4):0.27
EXAMPLE 22: 5-((8-(((amino) iminomethyl) hydrazono) -
6,7,8,9,10,11-hexahydro-azuleno(5,6-d) -1,3-benzodioxol-4-yl) -
oxy) -pentanoic acid .

35 Stage A: ethyl ester of 5-(((4-oxo)-9,10-dihydroxy-
1,2,3,4,5,6-hexahydro-benz(e)azulen-9-yl)oxy) -pentanoic acid
1) protection _

4.42 ml of trimethoxyborate and 20.4 ml of triethylamine



35 as the control, the other will be used to test the product to be
studied. 3) "Rinsing" phase Each half calvariumis placed in a well of a
24-wel | 70 plate, containing 1 m of nmedium on a 100 [err]m

pol yet hyl ene and nyl ex support, in order to avoid all contact with the
bottomof the well. After 24 hours, the pggyethylene supports carrying the
5 calvaria are transferred into neM/24 wel|l plates.containing 1 m of fresh

medi um and £ féiéﬁ&gﬁcéé éos5fhéf§ﬁeduﬂﬁe£h8hr1ﬁ@kﬁeatﬁosﬁﬁerberbfl10fg

ot v & En e Sirdte §15) 20- kSR 328 Bope e Taiashch R, o
allows all éhe (PesganrLlostIipsin 100 ml of tetrahydrofuran, whlle
maintaining the temperature between 37 and 39°C, then the
5 reaction medium is agitated at ambient temperature for 3
hours. ’
2) alkylation and. deprotection
Next 9.7 ml of ethyl bromo-5-valerate, 100 ml of
dimethylformamide and 8.4 g of potassium carbonate are added
10 and agitation is carried out for 2 days at 60°C. The reaction
mixture is then treated with 120 ml of water and
) 50 ml of 36N concentrated hydrochloric acid, agitation is
\ carried out for one hour, ethyl acetate is added, the organic
and aqueous phases are separated off. The organic phase is
15 then washea, dried and evaporated under reduced pressure. A
crude product is obtained which is purified by chromatography
on silica, eluting with a cyclohexane/ethyl acetate mixture
(70/30). 5.2 g of expected pure product is obtained.
Rf (dichloromethane/methanol 95/5) = 0.82
20 Rf (cyclohexane/ethyl acetate 70/30) = 0.23
Stage B: ethyl ester of 5-(((8-0ox0)-6,7,8,9,10,11-hexahydro-
azuleno (5,6-d) -1,3-benzodioxol-4-yl)oxy) ) -pentanoic acid
2.5 g of the product obtained in the preceding stage,
17 ml of dimethylformamide, 3.6 g of CsF and 1.4 ml of
25 dibromomethane are mixed together under an inert atmosphere
at 60°C for one hour. After filtration and rinsing with
methanol, evaporation is carried out under reduced pressure
and the crude product is purified by chromatography on
silica, eluting with a cyclohexane/ethyl acetate mixture
30 (85/15). 1.73 g of expected pure product is obtained.
(M.P. = 118°C)
Rf (cyclochexane/ethyl acetate 80/20) = 0.25
Stage C: ethyl ester of 5-((8- (((amino)iminomethyl) -
hydrazono)-6,7,8,9,10,11-hexahydro-azuleno(5,6-d4)-1,3-
35 benzodioxol-4-yl)oxy) -pentanocic acid ;
551 mg of the product obtained in the preceding stage
and 467 mg of aminoguanidine hydrochloride are mixed together
overnight at 120°C, then purification is carried out by .



associated with the renoval to be elimnated. 4) "Resorption" phase 48
hours after putting the tissues in contact with the studi ed products, 200
[err]l of mediumis renoved fromeach well 15 and counted (value B), so as
to determine the quantity of [err]Ca rel eased fromthe nmedi umduring the
so-cal l ed resorption phase. The calvariumg4s then conpletely denineralized
in 1 mM of 5%trichloracetic acid and after digestion, 200 [err]l is also

20 renoved t
o} ma%%ga%@pfezlsds . Oﬂrii;eov?.[ﬁ?]n& ahéhgaﬁaﬁewaﬁé/ﬁatﬁaﬁmyemsu ni ng

i.n the bone (va e results % of nesﬁeso tion.is
cal cul at ed agondaeh hysiroxids wirtie eé%%/%@(#)-ln ?ﬁemgo?Fo fg® ﬁﬁﬁﬁ&?d 25
%hbone res?rrgdh@% 1Sd@3t@lq1ga(A+B+C) x 100 The sum of, dpm A+B+C represents
t he quant|

y. of r.r]Ca incor rated each bone rt_o f
renoval . | B5 or@éF“%&nﬂﬂ%g%4941W9§§? /Qﬁm%PhP%dB§$?°¥ﬁ§erg&(%gy49 0.98
5 Stage D: 5-((8- ( { (amino) iminomethyl)hydrazono)-6,7,8,9,10,11-
hexahydro-azuleno(s,s-d)—1,3-benzodioxol-4-yl)oxy)-pentanoic

acid

274 mg of the product obtained in the preceding stage
and 1.86 ml of 1N soda are mixed together at ambient
10 temperature for one hour 30 minutes, then the mixture is
neutralized by a 1N hydrochloric acid solution, and
evaporated under reduced pressure. The crude product is

~ purified by chromatography, eluting with a dichloromethane/
methanol /ammonium hydroxide mixture (80/20/4). 141 mg of the
15 expected product'is obtained.
Rf (dichloromethane/methanol/ammonium hydroxide 80/20/4) 0.23
. NMR (DMSO)
1.55 to 1.9 (m) 4H . 0-CH,-CH,-CH,-CHy-CO
1.55 to 1.9 (m) 2H CH, in position 2 (cyclopentene)
20 2.26 (t) 2H CH,-CO
2.65 to 3.00 (m) 8H CH,-C=
4.07 (t) 2H 0-CH,-CHj,-
5.95 (s) 2H -0-CH,-0
6.61 (m) 1H Hg
U 25 mobile H's (wide m) - NH-C(=NH) -NH,

EXAMPLE 23: 5-((8-(((amino)iminomethyl) hydrazono) -2,2-
dipheny1-6,7,8,9,10,11~hexahydro-azu1eno(4,5-e)-1,3-
benzodioxol-4-yl) oxy) -pentancic acid
The operation is carried out as in the preceding

30 example, starting with 374 mg of the product obtained in
Stage A of the preceding example and 0.19 ml of diphenyl-
dichloromethane. 198 mg of expected product .is obtained.
Rf (dichloromethane/methanol/ammonium hydroxide 80/20/4)=
0.17

35 EXAMPLE 24: O-[4-[(4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
9,10-dimethoxy-1,2,3,4,5,6-hexahydro-8- benz(e)azulenyl]-N-
[ (phenylmethoxy) carbonyl] -DL-homoserine.
Stage A: methyl ester of O-[(4-oxo0)-9,10-dimethoxy-



30 of the percentage of bone resorption of the treated well and of the
corresponding control well is calculated for each point. The val ue found
called the resorption index i.s conprised between 0 and 1 if the product

i nhibits bone resorption and is >1 if the product potentializes it. The 35
average of the 6 indices (since there aregg points/group) of each product
I's then cal cul ated which gives one index/ product. If this index is

subtract ed {19m | syl HexdhyRe - BnBebizt(@) W zRQ\eeHy19f- N-E phicf gle titoxy) -

obt ai ned, whi ¢ ssed as a percentage. Furthernore a

cag Bﬁ 71 exgre
statistical SRERPRYL] (RrROFOBELENE| s carried out by conparing point/ poi nt
the individual resérgtobn2iBegdbcéstetrahydro-8-hydroxy-9,10-dimethoxy-

benz[e]azulen-4 (1H) -one (Preparation 3), 10 ml of dimethyl-
5 formamide (DMF), 10 ml of tetrahydrofuran, 1 g of potassium
carbonate and 0.867 g of methyl ester of (DL)-4-bromo-2-
(phenylmethoxycarbonylamino)butanoic acid pfepared as
indicated in preparation 8 are agitated overnight at ambient
temperature.- After evaporation under reduced pressure, the
10 crude produét is chromatographed on silica, eluting with a
methylene chloride (CH,Cl,)/acetone mixture (95/5). 1In this
way 1.166 g of purified product is obtained in the form of a

~ yellow oil.
IR (CHCl,)
15 C=0 1740 cm 1 (sh.), 1721 ecm™ 1
conj. ketone 1642 cm 1

Aromatic C=C's 1593 cm 1, 1559 cm™!, 1508 em™1, 1493 em™1
Stage B: methyl ester of O- [4-[(4,5-dihydro-1H-imidazol-2-
yl)hydrazono) -9,10-dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz-
20 (e)azulenyl] -N- [ (phenylmethoxy) carbonyl] -DL-homoserine
539 mg of the produét‘éf the preceding Stage A, 15 ml of
butanol and 600 mg of the following cyclic amino guanidine
hydrobromide: (4,5-dihydro-1H-imidazol-2-yl)-hydrazine, are
agitated for 24 hours at 120°C, the solvent is evaporated off
25 under reduced pressure, and the crude product is purified by
chromatography on silica, eluting with a CHZClz/methanol '
(MeOH) /ammonium hydroxide mixture (80/20/4). 1In this way
0.641 g of expected product is obtained.

IR (CHCl,)
30 =C-NH- 3451 cm™1 + associated
C=0 1740 cm™1 (sh.), 1720 em- 1 {max)

C=N + C=C + aromatics + amide II: 1667 cm™ L (F),
1606 cm 1, 1508 cm™1, 1490 em-l.
Stage C: 0-[4-[(4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
35 dimethoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl] -N-
[ (phenylmethoxy) carbonyl] -DL-homoserine.
A solution containing 0.6 g of the product obtained in
the preceding stage, 10 ml of ethanol and 2 ml of 2N soda is



72 RESULTS: Conpetition test Mouse cavari um Exanpl es

Vn/ VR (([err]) binding %inhibition IJerr] en [err] M

at. 10[err]M5 EX 2 0, 45 19 EX. 3
2,1 EX. 6 : o, 11 7,5 EX. 8 .
2,79 EX. 10 ' 0,8 ' 59 8 10 EX. 11 .

0, 05 7 EX. 22 2,36 EX. 12

ghsgx 24 agitated for 2 %a#i§3&%4ambient temperatur§é7 enE§F %%

0, 079 ‘neutralized witbii ml of hydrochloric acid. After

evaporation under reduced pressure, the crude product is

purified by chromatography on silica, eluting with a CH,Cl,/
5 methanol (MeOH)/ammonium hydroxide mixture (80/20/4). 1In

this way 0.349 g of purified product is obtained, recrystal-

lized from methanol. ' _ '

RE CH2C12/methanoi (MeOH) /ammonium hydroxide 80/20/4: 0.37

EXAMPLE 25: O-[4-[(4,5-dihydro-1H-imidazol-2-yl)hydrazono) -

10 1,2,3,4,5,6-hexahydro-8~benz(e)azulenyl]-N-[(phenylmethoxy)-
carbonyl] -DL-homoserine. .

The operation is carried out in an equivalent manner to -
Example 24 but starting with 0.428 g of 2,3,5,6-tetrahydro-
9-hydroxy-benz[e]azulen-4 (1H) -one (Preparation 7). 245 mg of

15 expected product is obtained.

Rf CH,Cl,/methanol (MeOH) /ammonium hydroxide 80/20/4: 0.5
EXAMPLE 26: O-[4-[(1,2,3,4-tetrahydro 6-pyrimidinyl)
hydrazono] 9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-benzle]-
azulenyl] N-[{(phenylmethoxy) carbonyl] DL-homoserine.

20 Stage A: Monohydrobromide of the methyl ester of 0O-[9,10-
dimethoxy 1,2,3,4,5,6-hexahydro 4-[(1,4,5,6-tetrahydro 2-
pyrimidinyl) hydrazono] 8-benz (e)azulenyl] N-[(phenylmethoxY)
carbonyl] DL-homoserine.

The operation is carried out as in Example 24 Stage B

w 25 starting with 200 mg of the product obtained as in Example 24

Stage A in 2 ml of butanol and 74.5 mg of tetrahydro-2(1H) -
pyrimidinone hydrazone monohydrobromide and heating under
reflux for 16 hours. The reaction medium is allowed to
return to ambient temperature, extraction is carried out with
30 dichloromethane, the extracts are dried, the solvent is
evaporated off under reduced pfessure and 152 mg of expected
product is obtained.
Stage B: 0-[{4-{(1,2,3,4-tetrahydro 6-pyrimidinyl) hydrazono]
9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-benz[e]azulenyl] N-
35 [(phenylmethoxy) carbonyl] DL-homoserine.
The operation is carried out .as in Example 24 Stage C
using 131 mg of product obtained in Stage A above in solution
in 1.3 ml of ethanol and 0.43 ml of N soda. The reaction



EX. 21 0,037 EX. 25 0,013

26 EX. 26 0, 006 _ 30 EX. 27
0,170 39 20 EX. 28 0, 015
27 EX. 29 0, 028 18 EX. 31
0, 055 20 EX 32 0, 035 73 CLAIMS 1)
Conmpounds of general formula (1) [err] in which Rerr]
-r?g;fzen}f[ged%ﬁﬁA%é[g%ﬁkngEL%F hy g%%#ﬁé JﬂﬂN‘ﬂ?ﬁfﬁéﬂlorlc acid,
rr rr
-CH[err]CI>FhF ngvgsp[éﬁrogp@ﬁﬁted[ qnmflltratlon and

drying, 78 mg of expected product is obtalned. M.p. = 172°C.
NMR Spectrum (CDClg)

5 1.90 (m) (2H) : CH, in position 9
2.03 (m) central CH,
2.36 (m) (2H)
2.60 to 3.00 (8H) ~ the =C-CH,'s
3.48 (wm) (4H) the =N-CH,'s
10 3.77 (8) 3.78 (s) (9H) the =C-OMe's
4.01 (m) (1H) 4.17 @-0-CH,
, 4.67 (p) . =C-CH-N-C=
~ - 5.14 (ws) . CO0-CH, -2
6.13 (d) . =C-NH-CH
15 6.49 (ws) Hy
~7.36 (m) (5H) - &-C

EXAMPLE 27: (2,3- dihydroxypropyl) ester of 0-(9,10-dimethoxy

1,2,3,4,5,6-hexahydro 4-[(1,4,5,6-~tetrahydro 2-pyrimidinyl)

hydrazono] -8-benz (e)azulenyl]l N- [(phenylmethoxy) carbonyll]
20 DL-homoserine.

Stage A: [(2,2-dimethyl 1,3-dioxolah-4-yl) methyl] ester of

O-I9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-[(1,4,5,6-

tetrahydro-2-pyrimidinyl) hydrazono] 8-benz(e)azulenyl] N-

[ (phenyl-methoxy) carbonyl] DL-homoserine.

U 25 0.3 g of product prepared as in Example 26 in 1 ml of
dimethylformamide and 1 ml of dichloromethane, 96 mg of 1-(3-
dimethylaminopropyl) 3-ethylcarbodiimide hydrochloride and
68 mg of 1-hydroxy benzotriazole hydrate are cooled down to
0°C. The mixture is agitated for 30 minutes at ambient

30 temperature, 0.06 ml of solketal is introduced and agitation
is continued for 3 hours and 30 minutes. The reaction medium
is diluted with water, extraction is carried out with
dichloromethane and 0.6 g of crude product is recovered which
is purified by chromatography on silica (eluant: CHCl,-MeOH

35 90-10). 0.352 g of expected product is obtained.

IR Spectrum (CHCl,)
NH . 3400 cm™1
C=0 1745 (sh), 1719 cm 1



- either a bival ent hydrocarbonated radical derived froma saturated or
unsaturated, |inear or branched structure containing 1 to 12 carbon atons
and 1 to 6 heteroatons chosen 20 from oxygen, nitrogen or sul phur atons, -
or a bivalent radical derived froma saturated or unsaturated, |inear or
branched acyclic hydrocarbon containing 1 to 12 carbon atons, [B]
representing a phenyl radical, a CH Z] glcal or a 25 S|ngle bond, Z
represents _ﬁ{ gfn aton1 one}of t he follomnng groups (D)[err]-NRaRb,
(D)0 6-NH SO e H CJ err S?D - NH- CO- Rc, 1%[)0

6- NH SO er r3TRpRREC, g)‘ % CO- NH- Rc; 5(7§)d6 &E4érr LR - (£,

6-S err]-Rc, (D)0 6-CO Rc or (D)fpenry] - Raskn cad whi ch (D)[err] Is a

bival ent [ o fal gerNCd ATACRILIEALS] b ated ettty
representsalh&dmpgeﬂ,aéhexahydﬁu[ekalLerELGAmemadhydrq a-@wmamLAnnyl)
represents ﬁ&&fﬁé@ﬁgf-égbgﬁ¥ke)azulenyl] N- [ (phenylmethoxy) carbonyl]
DL-homoserine.
0.320 g of product obtained in Stage A is agitated for 6
hours at ambient temperature in 3 ml of ethanol and 1 ml of
10 2N hydrochloric acid. After evaporation of the solvents and
chromatography on silica (eluant: CH,Cl,-MeOH-NH,OH 80-20-4),
0.112 g of expected product is obtained.

NMR Spectrum (CDCl,)
1.88 (m) (2H) }

15 1.98 ' } central CHz's and CH, in position 9
2.36 } '
2.60 to 3.10 (8H) =C-CH,

3.43 (m) (4H) =N-N-CH,
3.79 (s) }

20 3.81 }  3-OMe
3.60 to 3.90 _ 0-CH,-CH-O
=4.00 to 4.30 ' } CO0-CH,-CH

} ®-0-CH,~CH,
4.64 (m) (1H) =C-CH-N-C=
_ 25 5.13 (s) . . COO-CH,-&
6.53 (s) Hy
7.20 to 7.38 the &-C's

EXAMPLE 28: O-[4-[(4,5-dihydro 1H-imidazol-2-yl) hydrazono]

9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] N-
30 [(8-quinolinyl) sulphonyl] DL-homoserine.

Stage A: Methyl ester of O0-(9,10-dimethoxy 1,2,3,4,5,6-

hexahydro 4-oxo 8-benz(e)azulenyl) N-[(1,1-dimethylethoxy)

carbonyl] DL-homoserine.

4.1 g of product prepared as in Preparation 3 and 5 g of

35 the ester prepared as in Preparation 9 are agitated at

ambient temperature for 65 hours in 50 ml of

dimethylformamide and .

50 ml of tetrahydrofuran in the presence of 5 g of potassium



35 group containing 6 to 18 carbon atons, a (CH2)0 3-Het radical in which
Het represents a radical derived froma saturated or unsaturated, aronmatic
or non-aromatic heterocycle containing 1 to 9 carbon atons and 1 to 5

het er oat ons chosen from 74 oxygen, nitrogen or sul phur atons, a
(CHerr])[err]-Alk radical in which Alk rgpresents a radical derived froma
saturated or unsaturated, |inear, branched” or cyclic, non-aronmatic

hydr ocar bo 0 | i | th t d:i 5 Ak
radicals b&anr}aa}%afégeé]tio E})idlr%erééﬁ]gs éﬁ%ﬁdfginghbs | u?%?,&?%? %1. so, Ra and
Rb represermvammpated off hnder meduerd pressesenhtld ¥eRidyeel$i nked a

saturated QR ASAYNR eﬂmr&ﬁﬂ@éf&%e wnsﬁmeatkéluaﬁu_omé@gnheé grocycl e
eted.

optional ly "contai ning one or nore er oat ons chosgn fromo y
ni trogen orrGaRGRRIP I INEY S rAdPl FXBRT Y BFRILGE pEs. re
5 IR Spectrum (CHClj3)

=C-NH 3430 cm™1
C=0 1744 cm™ 1 (methyl ester)
1710 cm™1 (NH-BOC)
_ 1648 cm1 (conjugated ketone)
10 aromatic + amide II 1593, 1559, 1493 cm 1
Stage B: Monohydrochloride of methyl ester of 0-(9,10- _
dimethoxy 1,2,3,4,5,6-hexahydro 4-oxo 8-benz(e)azulenyl) DL-
homoserine. _ | .
10 ml1 of hydrochloric acid in ethyl acetate is added in
15 three lots to 6 g of product prepared in Stage A in 10 ml of
ethyl acetate then agitation is carried out for 16 hours at
ambient temperature. The solvent is evaporated off under
reduced pressure and 0.656 g of expected product is obtained
which is used as it is for the following stage.
20 Stage C: O-(9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-oxo 8-
benz(e)azulenyl) N-[(8-quinolinyl) sulphonyl] DL-homoserine.
0.656 g of the product obtained above is taken up in 5
ml of dichloromethane, 1 ml of triethylamine and 0.638 g of
8-chlorosulphonyl quinoline are added and agitation is
o 25 carried out for 2 hours at ambient temperature. After
evaporation of the solvents under reduced pressure and
chromatography on silica (eluant: CHCl,-MeOH 95-5), 0.956 g
of expected product is recovered. |
Stage D: Methyl ester of 0-[4-[(4,5-dihydro 1H-imidazol-2-yl)
30 hydrazono] 9,10-dimethoxy 1,2,3,4,5,6¥hexahydro 8-
benz(e)azulenyl] N-[(8-quinolinyl) sulphonyl] DL-homoserine.
0.9-g'of the product of the preceding Stage A, 5 ml of
butanol and 0.6 g of the following cyclic aminoguanidine
hydrobromide: (4,5-dihydfo 1H-imidazol-2-yl) hydrazine, are
35 agitated for 16 hours at 120°C, the solvent is evaporated off
under reduced pressure and 0.786 g of expected product is
obtained, used as it is for the following stage.
Stage E: 0—[4-[(4,5-dihydro'1H-imidazol-2—y1) hydrazono]



substituted or non-substituted, - R6 represents a hydroxyl radical, an
OAk, OGA, NHerr], NHAk, NA k)2 radical or the remainder of a L or D
am no acid, Alk and Ar being as defined previously and being 15 optionally
substituted or not substituted, - Rerr] .and R err], identical or
different, represent either a hydrogen atom a hydr oxyl radical, an 0-Alk
radical or an O (CH err])[err]-Ar radical,;” Alk and Ar being as defined

previously,, qr. R.err Rlerqy ], form hi | -
oS e 1 10 HREIe G 12 g g noshabio " Befz (Lhdedlofil) -y
of each ot He8-ipyimeddmyld tepdmhyeny bk 9% -kemeseyineadi cal containing 1 to 6

car bon atoms, o g?ﬂ@eidzﬁf&cﬁ?damir%eér 186 69" 68CPhE BroIdépospLaingy a
al ogen atom one of the 25 foll ow ng groups: hydroxyl,” am po, _nitro,
cyano, CF[ éf thex@pecsding |shageom fihiel methanol c%?@o% réfo%,!"él Rofa
al kenyl , salileyR\itatldey!fidd @ rdueaiat adnty] &t NPempléta tytram titen
dial kyl am rﬁ%%tlgall’izdelda leﬁ__lharg %alokfllz%yhyégoc\:lmgﬁié ha?c}.& Tha agitation
is continued for 10 minutes. After evaporation under reduced
pressure, the crude product is purified by chromatography on
silica, eluting with a CH,Cl,-methanol-ammonium hydroxide
10 mixture (80-20-4). 0.438 g of expected product'is obtained
after recrystallization from methanol.
Rf = 0.40 (CHCl,-MeOH-NH,OH 80-20-4).

~ NMR Spectrum (DMSO)
1.81 (ws) CH, in position 9
15 2.40 to 3.20 the =C-CH,'s
3.35 (w) the =N-CH,'s
3.55 (ws) the =C-OMe's
6.63 (ws) - Hy
7.58 (dd) H'3
20 7.67 (t) H'6
8.19 (d), 8.29 (d4) H's and H'y
8.45 (d) | Hy
8.90 (4) Ho
7.31 (ws) .}
U 25 7.97 } mobile H's
10.40 (f) }
12.62 -}

EXAMPLE 29: Monohydrochloride of O-[4-[(4,5-dihydro 1H-
imidazol-2-yl) hydrazono] 9,10-dimethoxy 1,2,3,4,5,6-

30 hexahydro 8-benz(e)azulenyl] N-[[3-[4-(3-pyridinyl) 1EH-

- imidazol-1-yl]l propoxyl] carbonyl] DL-homoserine.
Stage A: Methyl 4-[[9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-
oxo 8-benz(e)azulenyl] oxy] 2-isocyanato butanoate.
450 mg of the amine obtained in Stage B of Example 28 is

35 agitated for 10 minutes at 0°C in 10.2 ml of a saturated
aqueous solution of sodium bicarbonate and 10.2 ml of
dichloromethane. 204 mg of triphosgene in solution in 2 ml
of dichloromethane is added to the organic phase of the



al kyl contains 1 to 6 carbon atons, 30 - R err] represents a hydrogen atom
a hydroxyl radical, a halogen atom an O Al k radical or an

O (CHerr])[err]-Ar radical, Alk and Ar being as defined previously, - G
represents, either a radical of fornmula GL 35 [err] 75 in which Rhis a
hydrogen atom or an Al k group as defined ﬁﬁeviously and (Het') is a

het erocycl e of general formula: [err] in ich (H fornms, with the N=C NH

unit, the redmedos ﬁEdfhﬁE“ééF%&@i@ﬁ y8sahurakadoutDRer 86 RiaWEESS.
aromatic or, non 10 aromatlc MELeropyel §; SRTtalnieg, LU0 R carhon aloms and
2to - '

dried, the solvent is evaporated off under reduced pressure

and 430 mg of expected product is obtained which is used as

5 it is for the following stage. '

Stage B: 0-[9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-oxo 8-

benz(e)azulenyl] N-[[3-[4-(3-pyridinyl) 1H-imidazol-1l-yl}

propoxy] carbonyl] DL-homoserine.

430 mg of the product obtained in Stage A in 20 ml of

10 dichloromethane is cooled down to 0°C and 414 mg of the
alcohol prepared as in Preparation 10 in 10 ml of dichloro-
: methane is added. The reaction medium is allowed to return
b to ambient temperature, maintained under agitation for 48
hours, the solvent is evaporated off under reduced pressure,
15 the residue is chromatographed on alumina (eluant: CH,Cl,-
MeOH) and 298 mg of expected product is recovered. |
Stage C: Monohydrobromide of O-[4[(4,5-dihydro 1H-imidazol-2-
yl) hydrazono] 9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-
benz(e)-azulenyl] N-[[3-[4- (3-pyridinyl) 1H-imidazol-1-yl)
20 propoxyl] carbonyl] DL-homoserine.

The operation is carried out as in Example 24 Stage B
starting with 277 mg of the product obtained in Stage B above
and 164 mg of cyclic aminoguanidine hydrobromide in 13 ml of
butanol. After chromatography on alumina (eluant: CH,Cl,-

W, 25 MeOH 95-5), 289 mg of expected product is obtained.
IR Spectrum (CHClgy)
C=0 1746 (sh) 1723 (max) cm™ 1
conjugated sys.}
+ aromatic } 1668, 1625(F), 1599(sh), 1551, 1509, 1489 cm !
30 + amide II }
OH 3618 cm™1
Stage D: Monohydrochloride of O-[4-[(4,5-dihydro 1H-imidazol-
2-yl) hydrazono] 9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-
benz (e)azulenyl] N-[[3-[4-(3-pyridinyl) 1H-imidazol-1-yl]
35 propoxy] carbonyl] DL-homoserine. _

0.3 ml of N soda is added to 277 mg of product obtained
in Stage C above in 10 ml of ethanol, agitation is carried
out for 30 minutes, 10 ml of water is added, the reaction



5 heteroatons chosen from oxygen, nitrogen and sul phur atons, this radical
being able to be substituted or non-substituted, - or an NRaRb radi cal
(radical &), Ra and Rb being as defined above, 15 - or a (Het) radical
(radical &) as defined above, - or an -NRh-C(=X)-NHRc radical (radical

), in which X I's a sul phur or oxygen atg or NH, Rh and Rc are as defined
previously, - an - NRh- SCQF& radi cal , %hlcal |n mhlch Rh and Rc 20

are as define revi ous, ot e n S d
bond. as maqddaﬁn A e S B RERs sﬁéﬁés afBERPREL o8EaRT )
Cbnpounds Qﬂugemmvﬁnﬁsnanﬂeewagoeatd@foﬁédundeclﬁ?ﬁvgechF?§§B6ﬁd|ﬁBeto

gener al for fﬁdé;i? %% ﬁ%gé f&iw%% ?nﬁgiggﬁg qg@ﬁgggnt@HgagzoﬁeoHe

fol |l ow ng groups err]
-CH[err]CHNHﬁqH[4911Q3§Q it filtrate is evaporated under reduced

5 pressure, the residue is taken up in isopropyl ether, the
precipitate is filtered off, dried and 126 mg of expected
product is collected.

NMR Spectrum (DMSO)

'1.78 (m) (2H) }
10 1.90 to 2.30 (m) (5H) } the 3-CHy's
1.60 to 2.90 (m) (8H) the CH,-C='s
, 3.53 (ws) (~4H) .~ N-CH,-CH,-N
~ 3.69 (s), 3.71 (s) ~ CH30-C=
3.90 to 4.20 (m) (7 to 8H) the CH,'s and CH
15 6.73 (s) Hy ,
7.20 (4, wide) CO-NH-CH-
7.35 (dd) H'g
8.04 (d) H'y
8.37 (wd) | H'
20 8.94 (ws) - H',
7.72 (s), 7.80 (s) CH=imidazole.

EXAMPLE 30: 5-[[4-[(4,5-dihydro 4-oxo 1E-imidazol-2-yl)
hydrazono] 9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-benz(e)-
- azulenyl] oxy] pentanoic acid.

O 25 300 mg of the product prepared in Stage A of Example 3
in 6 ml of ethanol is mixed at ambient temperature with 61 mg
of sodium bicarbonate and 0.7 ml of ethyl bromoacetate. The
solvents are evaporated off, the residue is chromatographed
on silica (eluant: CH2C12-MeOH 95-5) and 139 mg of

30 intermediate ethyl ester is obtained. 110 mg of this ester
is mixed for 2 hours at ambient temperature with 1 ml of
ethanol in the presence of 0.5 ml of 2N soda. After
neutralization of the reaction medium using 2N hydrochloric
acid, the precipitate formed is filtered off, dried and 44 mg

35 of expected product is recovered. '
NMR Spectrum (DMSO)
~1.73 (m) (6H) central CH,'s and CH, in position
9



-(CHerr])[err]-[A]-[B]-COR [err], -O[A]-[B]-COR 6,
-CHerr]CO[A]-[B]-COR [err], -[A]- representing a bival ent al kyl ene,
al.kenyl ene or al kynyl ene radi cal containing 1 to 6 76 carbon atons, [B']
representing a CH(Z') radical or a single bond, Z° represents a hydrogen
atom one of the follow ng groups: (CH erigg[err]-NRaRb,
(CHerr])[err]-NHSOerr]-Rc, (CHerr])[err]-NHCJerr]-Rc, 5

(CHerr])[ epr hpN y (CHerr])[err]z A gsddidyH Re,
(CH[err])[er&r']f‘pN:}:}:g(%&)Rc, (CH[err])[e;drx']- gr]?gc,

(CH err]) [ eRrPBOStPeRrPORc, (CH2)0 6- COTREDI2 (CH2)0 6-Rc, Ra, Rb and Rc
bei ng as dehi ped (gy ,chaimm Ys)R [err] repoagents an OH, amino or al koxy

radi cal containigg to 8 carbon atons, i aQLy substituted by one 10 or
éﬁ 63%Eﬁ§%n,-

more radi caPs82h from hydroxy, am al kyl am no or

di al kyl angna .oadi(tal s, $-0-CH,
6.76 (s) H4
7.20 (ws) (1H) . )
8.28 (ws) (1H) } mobile H's
10 12.04 (1H) S

EXAMPLE 31: O-[9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-
[(4,5,6,7-tetrahydro 1H-1,3-diazepin-2-yl) hydrazono] 8-
~ benz (e)azulenyll N-[(phenylmethoxy) carbonyl]l DL-homoserine.
1 g of the compound prepared in Example 24 Stage A in
15 5 ml of butanol and 0.9 g of cyclic aminoguanidine prepared
as in Preparation 11 are mixed together for 16 hours at 130°C.
The solvent is evaporated off under reduced pressure, the
residue is chromatographed on silica (eluant: CH,Cl,;-MeOH 90-
10) and 0.8 g of intermediate ester is obtained which is
20 agitated at ambient temperature for one hour 30 minutes in
3 ml of methanol with 2 ml of 2N soda. After neutralizing
the reaction medium using 2N hydrochloric acid and
evaporation of the solvents under reduced pressure, the
residue is chromato-graphed on silica (eluant: CH,Cl,-MeOH-
Y 25 NH,OH 90-15-2) and '
0.22 g of expected product is recovered.
EXAMPLE 32: O0-[9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-
[(3a,4,5,6,7,7a-hexahydro 1H-benzimidazol-2-yl) hydrazono] 8-
benz(e) azulenyl] N-I[(phenylmethoxy) carbonyll] DL-homoserine.
30 The operation is carried out as in Stages B and C of
Example 24 starting with 200 mg of the compound prepared in
Example 24 Stage A and 176 mg of cyclic amino guanidine
prepared as in Preparation 12. 102 mg of intermediate ester
is recovered, 100 mg of which is used for the saponification
35 reaction. 59 mg of expected is obtained.
Rf = 0.24 (CH,Cl,-MeOH-NH,OH 85-15-3).



R [err] and R [err] represent a hydrogen atomor a nethoxy radical, and G
Is as defined in claiml1l, the dotted |lines represent an optional second
baend, as well as the addition salts with 15 acids and bases and esters. 3)
Compounds of general formula (1) as defined in claiml1l or 2 in which R6

represents one of the following groups: -Q4 -OCHerr], -OCH err]CHerr],
-O(CHerr])[err]-OH, -OCHerr]-CHCHerr]0OH, 20

H-O(CH e rrl-NH.err], - r])[err]-N-(CH err])[err],-NHerr]
or -O(CH e = tlgga dgi Iﬁ’raololition salts with acids and bases

and esters. 4) Coapdetss werey@raeparddbrearzespondingcto neee i feblewigd, 2 25
or 3in “hi%Gerﬁﬁﬁ] represents an O (CHerr])[err]-CH(Z )-COOH or

-(CHerr])[erf]-CH(Z )-COOH group, as well as the addition salts wth acids
and bases andPEREuSst &fs Exgyitd@rdounds of general fornula (1) as WeffPed in

any one of cl gxtBplen® 4tale WHtdrdy] Imdgneés iy ogearatem as well as 30
the addition gal tfsérvmat r%a%ile sm% N t%lapsetso and the esters. 120 mg
Pharmacological study of the products of the invention
1 - Study of the products of the invention on the displace-
ment of the binding: Vitromectin/Vitronectin receptor (a.83)
10 Protocol: '
MaxiSorp 96-well plates are coated overnight at 4°C, with

100 pul of human Vitronectin (cf Yatohgo et al. Cell.,

~ Structure and fraction 13: 281-292 (1988)) at 2 pg/ml,
(Dilution in coating buffer).
15 The next day, the wells are emptied and the ligands

(Vitronectin) are then fixed (see fixing buffer) for one hour
at ambient temperature under gentle agitation.

The wells are washed six times (see washing buffer),
then the following are added to each well and in this order:

20 - 40 pl of incubation buffer, _

- 10 ul of the dilution of the product to be tested,

(the products are diluted in a 50/50 mixture of DMSO-H,0)

- 50 pl of human o,f; receptor (cf Pytela et al. Methods

Enzymol (1987) 144:475) (dilution in incubation buffer, to be
o 25 adapted according to the receptor batch and according to the

ligand). o

The ligand, the human o83 receptor and the products to

be studied are incubated for 3 hours at ambient temperature

under gentle agitation.

30 The wells are again washed six times, then incubated for
2 hours at ambient temperature under gentle agitation, in the
presence of 100 ul of anti-receptor, 4B12-HRP antibody
coupled to a peroxidase (the 4B12-HRP antibody is diluted
in an incubation buffer. The dilution is to be adapted

35 according to the receptor batch).

The wells are then washed six times before the
ligand-receptor binding is measured by means of a peroxidase
revealer kit (TMB Microwell Peroxidase Substrate System



6) - Conmpounds of general formula (1) as defined in any one of clainms 1 to 4,
in which (Z') is the (CHerr])[err]-NHCJerr]-Rc or (CH2)0 6-NH Rb group,
Rb and Rc being as defined in claiml1, as well as the addition salts with
acids and bases and the 35 esters. 7) Conmpounds of general formula (1) as
defined in claim6, in which Ro and Rc areGS(Cl-l[err])[err]-Ar or

(CH err])[err]-Ak groups, Ar and Alk being as defined in claim1l and bei ng

able to be gi fbaUhS, WEed &t Yy SpPsdey uted, as well as the addition
salts with gaé£§EHMﬁ%ases and the esters.fa% anpounds of general fornmul a
i@

(1) as defined i Fhome kit Qontins 2 bottle BPSLLALY {3 odps Bf 2génera
formula 5 - NgtGenddnynziRbRei g @ defineshd nachetvld, BasHy®, ads the
addition salot.sozv%n tirh %.Clccg.straantde caistersicana{jcnl.gI ebffit:‘ee{“fl Extemporaneously, a
5 volume of A is mixed with a volume of B, then the reaction
mixture is distributed at a rate of 100 ul/well. The
enzymatic reaction develops over 12 hours for
Vitronectin/o 84, then its development is stopped by the

addition of 100 ul of 1M phosphoric acid.

10 The optical density is measured at 450 nm.

Buffers: _ _
. - coating buffer: Carbonate 0.05 M, NaOH pH 5.6
- - fixing buffer: PBS containing 0.5% BSA (pH 7.4)

- washing buffer: PBS containing 0.05% Tween 20 (pH 7.4)
15 - incubation buffer:
. 50 mM TRIS pH 7.4
. 0.5% BSA
. 0.05% Tween 20
. 1 mM MnCl,
20 . 50 uM CaCl,
50 pM MgCl,
. 100 mM NaCl.
Expression of the results: _
The following curve is traced: the percentage of binding
o 25 of the human vitronectin as a function of the logarithm of
the concentration of each product tested. _
For each product the ICg,; is determined according to the
following formula:
ICgq = (BO + Bmin)/2

30 BO = Maximum binding in the absence of any product
Bmin = Minimum binding in the presence of the highest
concentration of product.

2 - Test of mouse calvarium
_ Principle .

35 Injection of a tracer dose of 45ca (CaCl,y) to gestating
female mice in order to study bone resorption by measuring
the release of 45Ca from the skullcaps of new-born mice.
Purpose



9)- Conpounds of general fornula (1) as defined in claim8, in which Rc is a
hydrogen atom as well as the addition salts with acids and bases and the
esters. 10 10) Conpounds of general formul a (I) as defined in one of clains
1to 7, inwhich Gis an NH(Het') group, (Het') being as defined in claim
1. 11) Conpounds of general formula (1) aggdeflned in claim10 in which G
represents the foll ow ng heterocycl es: [err] p being an integer

equal to 2, 3 orp 4tef£:€§tf8%eéfc Eeécpgbgﬁysggsﬁ'hﬁﬁgguﬁé n bone

non- substltuted as he a |t|on JarYs i £hact ds and bases. 35 12)
Conpounds OKGQQWE#%@nioﬁﬁUVEV?I?tEQYdef|ned inclaim10 or 12, in which G

is the gr ouprodudds
1) Product to be tested:
5 Vehicle: DMSO, H,0/BSA (0.1%)
Dose: Variable (10 uM in screening).
2) Reference products:
Echistatin (ref. H-9010-BACHEM)
Vehicle: H,0/BSA
10 Dose: 10 uM.,
3) Radioactive tracer: . .
45ca in the form of an aqueous solution of CaCl, - ref. CES3
AMERSHAM or NEZ-013 NEN.
Vehicle: Physiological serum
15 Dose: 25 uCi/mouse/0.4 ml
Culture medium
CMRL 1066 with phenol red (ref. 041-01535 M/GIBCO)
supplemented by 0.1% BSA and penicillin/streptomycin.

20 Method
1) Injection of 45ca to gestating mice (OF1, strain: Swiss)
a) Preparation of the labelled solution: '
190 pl of the mother solution of calcium at 2 mci/ml is added
to 6 ml of physiological serum.

L/ 25 b) Injection:

On the 17th day of gestation the mice receive 400 ul of this
solution by intravenous route, that is 25 uCi/mouse.
2) Removal of the tissue (skullcap (calvarium))
‘ Six days after their birth the new-born mice are

30 decapitated, then the head is recovered, and the skin is
incised from the nape to the front. The skullcap is removed
by cutting it out with scissors, and using a punch two
exactly 1dent1ca1 half-calvaria (one on the left and one on
the right) are cut from the parletal bones. One will serve

35 as the control, the other will be used to test the product to
be studied. "
3) "Rinsing" phase

Each half calvarium is placed in a well of a 24-well



[err] 5 p being an integer equal to 2, 3 or 4, as well as the addition
salts with acids and bases and the esters. 13) Conpounds of forrmula (I) as
defined in claim1 the nanmes of which follow 10 -

4- ((4- ((am noi m nonet hyl ) hydr azono) - 9, 10- di net hoxy- 1,

2,3,4,5, 6-hexahydr o- 8- benz(e)azul en-yl ) oxy)-butanoic acid -

5-((4- ((an1n0|n1nonethy|)hydrazono) -9, 10- di nmet hoxy- 1,

2,3,4,5,6 hﬁ%ébaédreoﬁﬁgﬁﬂiﬁs) azmheafyinéamn PR %nqnofa aﬁd $olyethylene
5-((4-((am'hor.m none razono).- 8, 10- di' met hoxy-

2,3,4,5, 6- h@%@h?HFSXQSBBHEFg)a%GI@ﬁd?F)GQyF"E@ éﬂﬁlGQQ5§§t with the
6-((4-(( an1B@tabm05§tﬁMé)hﬁmlazono) 9, 10- di net hoxy- 1,

2,3,4,5,6 ahyd benz(e)azul hexanai_¢ aci_d

e o BER B g Reora | EhRoPERRE e B o Yatryiing ehe
2,3,4,5, 65heahhaﬂia-arbenransﬁemkedyhhumyheheﬁﬂammhd pliattes?@ontaining
5-((9, 10-di yref 1o %'%rgsﬁ hgﬁ HEO 3 Qbh%%r%ested or their
1H—|n1dazol ? razonéf enz azu ené&)oxy -pent ano

solvents 200 pul of medlum from the first plates is removed
from each well and a first count of the radiocactivity is
carried out (value A).
10 This change of medium allows all the mechanical stress
associated with the removal to be eliminated.
4) "Resorption" phase
e 48 hours after putting the tissues in contact with the
Studied products, 200 pl of medium is removed from each well
. 15 and counted (value B), so as to determine the quantity of
45ca released from the medium during the so-called resorption
phase.
The calvarium is then completely demineralized in 1 ml
of 5% trichloracetic acid and after digestion, 200 ul is also
20 removed and counted so as to determine the quantity of
calcium remaining in the bone (value C).
Expression of the results '
A % of bone resorption is calculated for each half-
calvarium (each well) in the following manner:
25 % bone resorption = dpm B/dpm (A+B+C) x 100

The sum of dpm A+B+C represents the quantity of 45ca
incorporated in each bone part on the day of removal.
In order to measure the effect of a product, the ratio
30 of the percentage of bone resorption of the treated well ‘and
of the corresponding control well is calculated for each
point. The value found called the resorption index is
comprised between 0 and 1 if the product inhibits bone
resorption and is >1 if the product potentializes it. The
35 average of the 6 indices (since there are 6 points/group) of
each product is then calculated which gives one index/
product. If this index is subtracted from the value 1, the
inhibitory power of the product is obtained, which can be



Qt

acid, - ethyl 5-((4-((am noi m nonethyl)hydrazono)-9, 10-di net hoxy- 1,
2,3,4,5, 6- hexahydr o- 8-benz(e)azul enyl ) oxy) - pent anoat e 25 hydrochl ori de,
4= ((4- ((am noi m nonet hyl ) hydrazono) - 8, 9- di net hoxy- 1,
2,3,4,5, 6- hexahydr o- 10- benz(e) azul enyl ) oxy) - but anoi ¢ aci d,
5- ((4-((am noi m nonet hyl ) hydrazono) - 8, 9- di;yret hoxy- 1,
2,3,4,5, 6- hexahydr o- 10- benz(e) azul enyl ) oxy) - pentanoic acid, 30 -
5- ((4- (((amdgen @@é@&ryé)ily PESRLAG 8;10 dl met hoxy-1,
2,3,4,5, 6- hexahydro benz( e azule pent anoi ¢ aci d,
5- ((4- (((am no) t¥# y%F%Eb%E} 1§eaFné§EH$3?nt T-test) is
411 (2(2 ?(5 &:atm@éwobxm Sa}bediﬁ:ﬁpé.ﬁiﬂgi);e!g&ii%ﬁ)épsb:.ﬁﬁntnaoggd&(mdual
am olre [ azono i met hoxy- :
1,2,3,4,5, 6%#&%0‘?% Jék%le%%é) azul enyl ) oxy) - but anoi ¢ aci d,
6- ((4-((4, 5-di hydro-1H i m dazol - 2-yl ) hydrazono) - 9, 10-
di met hoxy- 1, 2, 3, 4, 5, 6- hexahydr o- 8- benz( e) azul enyl ) oxy) - hexa- noi c acid,
7



79 - 5-((4-((am noi m nonet hyl ) hydrazono) -9, 10- di met hoxy-

1,2,3,4,5, 6- hexahydr o- 8- benz(e)azul enyl ) oxy) - 3, 3-di net hyl - 4- oxo- pent anoi c
acid, - 5-((4-((4,5-dihydro-1H~inidazol-2-y|)hydrazono)-9,10- 5

di met hoxy-1, 2, 3, 4, 5, 6- hexahydr o- 8- benz(e)azulenyl)oxy)-3,3- '

di met hyl - 4- oxo pentan0|c acid, -

5-((4- ((an1n0|n1nonethy|)hydrazono) 9, 10- dlnethoxy-

1, 2, 3,4, 5, cRESURNGHr 0- 8- benz(e) azul enyl ) oxy) - pent anoi ¢ aci d hydrochl ori de,
10 - 4-((4-((4,5-dihydro-lH—inidazol-2-y|)hydrazono)-9,10-

di met hoxy-1, 2, 3, 4, 5, 6- hexahydr o- 8- benz(e) azul enyl ) oxy) - butanoi c acid,

ﬁ-((S-((-aninoininonethyl)hygrazog %:6 7t8s§’10’11- c .
exahydr o- gzul eno( 5, 6-d) -1 BERS 5aFbRBI E& I)oxy)-peﬁ@ﬁﬁﬁc:%%?%%?ﬁ,
Examples Vn/VR ((oyf4) binding % inhibition
ICcn en uM at 10uM
5 |EX. 2 0,45 19
EX. 3 2,1 . -
EX. &6 0,11 7,5

EX. 8 2,79 -7 -
EX. 10 | 0,8 - 8
; 10 | BX. 11 0,05 . | 7
~ EX. 22 2,36 -
EX., 12 0,35 | 12
EX. 14 0,75 14
EX. 24 0,03 18
15 | EX. 20 ) 0,079 11
BEX. 21 0,037 -
EX. 25 0,013 ) 26
EX. 26 0,006 : 30
EX. 27 0,170 39
20 | EX. 28 o 0,015 27
, EX. 29 0,028 18
S# EX. 31 _ 0,055 20
EX. 32 ' 0,035 -
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35

3 )didompenarids | off dpewdra vigihmalaz 0Dp} -

6- hexahydr o- 89- benz(e)azulenyl)oxy) but anoi ¢ acid, 30 -
5-di hydro-1Himd -2-yl ) hydrazono) -

6- hexahydr o- 8- benz'%)azulenyl)oxy) but anoi ¢ acid, -

di hydro-1Hi g hydrazono] - 9, 10-

1,2,3,4,5,6-h e]azul enyl ] - N

N—G

(1)

in which R; represents a -C=C- [A]-[B]-CORg,
-CH=CH- [A] - [B] -CORg, - (CH,),-I[A]-[B]-CORg, -O-[A]-[B]-CORg,
-CH,CO- [A] - [B] -CORg group, -[A]- representing '
- either a bivalent hydrocarbonated radical derived from a
saturated or unsaturated, linear or branched structure
containing 1 to 12 carbon atoms and 1 to 6 heteroatoms chosen
from oxygen, nitrogen or sulphur atoms,

- or a bivalent radical derived from a saturated or
unsaturated, linear or branched acyclic hydrocarbon
containing 1 to 12 carbon atoms,

[B] representing a phenyl radical, a Cﬁ[Z] radical, or a
single bond,

Z represents a hydrogen atom, one of the following groups:

(D) g-g-NRaRb, (D)_g-NH-80,-Rc, (D)q._g-NH-CO5-Re,

(D) 5.g-NH-CO-Rc, (D)g_g-NH-SO,-NH-Rc, (D),_g-NH-CO-NH-Rc,

(D) g-g-CO5-Re, (D) g.g-S045-Rc, (D)y.g-CO-Rc or (D)gy_g-Rc in
which (D) g.g is a bivalent radical derived from a saturated
or unsaturated, linear or branched acyclic hydrocarbon
containing 0 to 6 carbon atoms,

Ra, Rb and Rc represent a hydrogen atom, a

(CHy) g.3-Ar radical in which Ar represents a carbocyclic aryl
group containing 6 to 18 carbon atoms, a (CHy) g.3-Het radical
in which Het represents a radical derived from a saturated or
unsaturated, aromatic or non-aromatic heterocycle containing
1 to S carbon atoms and 1 to 5 heteroatoms chosen from

et hanoic acid, 25 -



[?phenylnethoxy)carbonyl]-EL-honDserine, 35 -

O-[4[ (4, 5- im ol -2-yl)hydrazono] -1, 2, 3, 4,5, 6-

He&aL-gldr 0- HIMMMMMM] - N-[ (phenyl met hoxy) car bonyl ] - DL- honoseri ne, -
0-[4-[(1, 2, 3,4t etra&hydro*6-pyrimdinyl) hydrazono] 9, 10- 80 di nmet hoxy
1,2, 3,4,5, 6-hexahydro 8-benz[e]azul enyl] Ma [ (phenyl net hoxy) carbonyl ]

DL- honoserine, - (2, 3-di hydroxypropyl) ester of 0-(9, 10-di net hoxy -

1, 2,3, 4,5, 6okgyehydnd tdogeh 4r5stlphiurabdns,2-apyI0HY )¢ YHALS radical in

g zonol] RESS) SN AU Nl CRRM T SO o R e
1, 2, 3, 4, 5, 6unershydteds- Baneag) abubachied Ny (E&<cldu,naldnmadomatiighonyl |
DL- honoseri Rearocarbon, containing 1 to 12 carbon atoms, the Het, Ar and
5 Alk radicals being able to be non-substituted or substituted,
or also, Ra and Rb represent together with the nitrogen atom
to which they are linked a saturated or umsaturated, aromatic

or non-aromatic, nitrogenous heterocycle optionally

containing one or more heterocatoms chosen from oxygen,
10 nitrogen or sulphur atoms, this radical being able to be

substituted or non-substituted, '

- Rg represents a hydroxyl radical, an O-Alk, O-Ar, NH,,

-~ NH-Alk, N(Alk), radical or the remainder of a L or D amino
acid, Alk and Ar being as defined previously and being

15 optionally substituted or not substituted,

- Ry and Ry, identical or different, represent either a
hydrogen atom, a hydroxyl radical, an O-Alk radical or an
0- (CHy) g.3-Ar radical, Alk and Ar being as defined
previously, or Ry and Ry form together with a ring of

20 -0- (CRdRe),- type, n being an integer from 1 to 5, Rd and Re
independently of each other represent a hydrogen atom, an
alkyl radical containing 1 to 6 carbon atoms, or a phenyl
radical, _ .

- R4 represents a hydrogen atom, a halogen atom, one of the

25 following groups: hydroxyl, amino, nitro, cyano, CF5, acyl or
acyloxy containing 1 to 12 carbon atoms, alkyl, alkenyl,
alkynyl, alkylthio, alkoxy, alkylamino, dialkylamino,
dialkylaminoalkyl, dialkylaminoalkyloxy, in which the term
alkyl contains 1 to 6 carbon atoms,

30 - Rg represents a hydrogen atom, a hydroxyl radical, a
halogen atom, an 0-Alk radical or an 0- (CHy) g.3-Ar radical,
Alk and Ar being as defined previously,

- G represents,
elither a radical of formula G1
35

—T—<Het')
Rh



- no
10-di my,"ﬂ 6- hexahydro 8-benz(e)- azul enyl]

[[3-] H i mi dazol - 1-yl] propoxy] carbonyl] DL-honoseri ne,
5- [[4

2,3,4,5, 6-hexahydro 8-benz(e)azul enyl] oxy] pentanoic acid, -

[9 10 di methoxy 1, 2, 3, 4,5, 6-hexahydro 4-[(4,5,6,7, - tetrahydro

1H 1, 3- di azepj Aol R %chﬁﬂir dienzdem - onzah eavk] g%ﬁﬁpasnaémhaaxy)

carbonyl] DL-honpser.i ne, 10- dlnetho e

T (38 4 5. BEPVASURS ARyl G Dbk 131 RELTAOSYSTS G pepbral Lorhald:

8- benz(e)azulenyl] N- [ ( phenyl met hoxy) carbonyl] DL-honopserine. 14)
Preparation process for the conpoun f formula (1) as defined in claiml,
characterized in that a conpound o#/25 Yornula (11): [err] 35 in which
Rlerr], Rpgerr], Rerr] and R[errT*%re fd) defired in claim1 with the

nohidrochld?Tﬁ“of~0 [4-](4,5-di hydro 1H i m dazol -2-yl) hydrazono]
[

16,
9,
Ne
1,
o

in which (H) forms, with the N=C-NH- unit, the remainder of a
saturated or unsaturated, mono- or bicyclic, aromatic or non-
10 aromatic heterocycle containing 1 to 9 carbon atoms and 2 to
5 heterocatoms chosen from oxygen, nitrogen and sulphur atoms,
_ this radical being able to be substituted or non-substituted,
e - or an NRaRb radlcal (radical G2), Ra and Rb being as
defined above,
15 - or a (Het) radical (radical G3) as defined above,
- or an -NRh-C(=X)-NHRc radical (radical G4), in which X is a
sulphur or oxygen atom or NH, Rh and Rc are as defined
previously, '
- or an -NRh-SO,Rc radical, (radical G5), in which Rh and Rc
20 are as defined prev1ously,
the dotted lines represent an optional second bond, as well
as the addition salts with acids and bases and the esters.
2) Compounds of general formula (I) as defined in claim 1,
corresponding to general formula (I'):
25

(")
30

in which R', represents one of the following groups:

35 -C=C-[A']-[B']-COR'g, -CH=CH-[A']-[B']-COR',
-(CHy) - [A']-[B']-COR'¢, -O-[A']-[B']-COR'g,
-CH,CO-[A'] - [B]-COR'¢, -I[A']- representing a bivalent
alkylene, alkenylene or alkynylene radical containing 1 to 6

(4°5- HlHydﬁo -ox0 1Him dazol-2-yl) hydrazono] 15 9, 10-di et hoxy |



exceptl ro value, is subjected either to the action of a
conpou m |n the presence of a base, 81
Hal - [ A] -1 BJ« (FI') or a compound of formula
(F'[err]) in the presence of a phosphine 5 and of diethyl azodi carboxyl ate:
HO [A]-[B]-COR[ err] (FHgerr]) in which Hal is a hal ogen
atom [A], [B] and R err] are as 10 described previously, [B] also being

able to repeasboh bitemssr I[B'] GeptiesdntigigG TH(DtEotddical ap Dfsimgle
am ne functbon in order to obtain a conpound of forrmula (Il1la): 15 [err]

25
Z' represents a hydrogen atom, one of the following groups:

(CHy) g.g-NRaRb, (CH,)g.g-NH-SO5-Rc, (CHp)gq.g-NH-CO5-Rc,
5 (CHp)g.g-NH-CO-Rc, (CHp)._g-NH-SO,-NH-Rc, |
(CH,) . g-NH-CO-NH-R¢, (CH5)q.g-CO5-Rc, (CHp)q.g-SOz-Rc,
(CHy) g.g-CO-Rc or (CHj3)g.g-Rc, Ra, Rb and Rc being as defined
in claim 1, R’y represents an OH, amino or alkoxy radical
containing 1 to 8 carbon atoms, optionally substituted by one
10 or more radicals chosen from hydroxy, amino, phenyl,
alkylamino or dialkylamino radicals,
R', and R'; represent a hydrogen atom or a methoxy radical,
/ and G is as defined in claim 1, the dotted lines represent an
optional second bond, as well as the addition salts with
15 acids and bases and esters.
3) Compounds of general formula (I) as defined in claim 1
or 2 in which Ry represents one of the following groups: -OH,
-OCH;3, -OCH,CH3, -O-(CH,),-OH, -O-CH,-CH-CH,OH,
| |
20 OH
-0- (CH,) 5-NH,y, -O-(CH,)5-N-(CH;),, -NH, or -O-(CH,)-phenyl,
as well as the addition salts with acids and bases and
esters.
4) Compounds of general formula (I) as defined in claim 1, 2
25 or 3 in which R, represents an 0- (CHy) g.g-CH(Z') -COOH or
-(CH2)0_7-CH(Z')-COOH group, as well as the addition salts
with acids and bases and the esters.
5) Compounds of general formula (I) as defined in any one of
claims 1 to 4, in which (Z') is a hydrogen atom, as well as
30 the addition salts with acids and bases and the esters.
6) Compounds of general formula (I) as defined in any one of
claims 1 to 4, in which (2') is the (CHy) g-g-NH-CO5-RC or
(CHy) g.g-NH-Rb group, Rb and Rc being as defined in claim 1,
as well as the addition salts with acids and bases and the
35 esters. i
7) Compounds of general formula (I) as defined in claim 6, in
which Rb and Rc are (CHy) g.3-Ar or (CHy)g.3-Alk groups, Ar
and Alk being as defined in claim 1 and being able to be



or.to the action of an activating group then of a conpound of formula (F2)
in the qgﬂmumﬂ'w”mltﬂml yst: [err] in order to obtain a conpound of
farnul a (8 coynl [err] 10 which conmpounds of fornmula (1l1l1a) or
(111b) are subjecfed®tc* the action of a conpound of fornula (F3): 15

Herr] NG (F3) imywhich Gis as defined in claim
1, in order to obtain the conmpounds of fornula (IVa) and (I Vb)

correspondi p@YsE itvIdad oW rshaisosfiftedl) aag [yelP0as the addition salts

with acids and bases and the esters.
8) Compounds of general formula (I) as defined in one of
claims 1 to 7, in which G is a G4 group of general formula
5 -NH-C(=NH) -NHRc, Rc'being as defined in claim 1, as well as
the addition salts with acids and bases and the esters.
9) Compounds of general formula (I) as defined in claim 8, in
which Rc is a hydrogen atom, as well as the addition salts
with acids and bases and the esters. _
10 10) Compounds of general formula (I) as defined in one of
claims 1 to 7, in which G is an NH- (Het') group, (Het') being
_ as defined in claim 1. ' _ '
o/ 11) Compounds of general formula (I) as defined in claim 10
in which G represents the following heterocycles:
15 o

20
—HN _/< —HN —< O —HN —<
.- 25 N N N - N=
w
N
——HN—<
30 Y

p being an integer equal to 2, 3 or 4, these heterocycles
being substituted or non-substituted, as well as the addition
salts with acids and bases.

35 12) Cbmpounds of general formula (I) as defined in claim 10
or 12, in which G is the group



[err] 83 which are subjected, if appropriate, in a suitable order, to
one oJMﬁlmr"nuu'mﬁulow ng reactions: - the action of a base or an acid
in or ester and to obtain the corresponding acid, 5 - the
action of % reddci fig Agent suitable for partially or totally redUC|ng t he
unsaturations, - the action of a hydration,@agent of the triple bond, - the

action of a dealkylatlon agent, - to the action of a deprotection agent of
the NH-P function 10 in beta position of COR6 when [B] represents the

CH NHP group, - to the formation of NH SO err]Rc, NHCJerr]Rc, NHCORc,
NH- SO err] - NH RC, NH CO NHRc ghﬁup on} h% correspondi ng am ne
- p ;

N

p being an integer equal to 2, 3 or 4, as well as the

addition salts with acids and bases and the esters.

13) Compounds of formula (I) as defined in claim 1 the names

of which follow:

4-((4-((aminoiminomethyl)hhydrazono) -9,10- dlmethoxy 1,

2,3,4,5,6-hexahydro-8-benz(e)azulen-yl)oxy) -butanoic acid

5- ((4- ( (aminoiminomethyl) hydrazono) -9,10-dimethoxy-1,

~ 2,3,4,5,6-hexahydro-8-benz(e)azulen-yl)oxy) -pentanoic acid,

5-((4- ((aminoiminomethyl) hydrazono)-8,10-dimethoxy-1,

i5 2,3,4,5,6-hexahydro-9-benz(e)azulen-yl)oxy) -pentanoic acid,

6- ({4- ( (aminoiminomethyl)hydrazono) -9,10-dimethoxy-1,

2,3,4,5,6-hexahydro-8-benz({e)azulenyl)oxy) -hexanoic acid,

7-((4- ((aminoiminomethyl) hYdrazono)-9,10-dimethoxy-i,

2,3,4,5,6-hexahydro-8-benz (e)azulenyl) oxy) -heptanoic acid,

5-((9,10-dimethoxy-1,2,3,4,5, 6-hexahydro-4- ((4,5-dihydro-
1H-imidazol-2- yl)hydrazono) -8- benz(e)azulenyl)oxy) -pentanoic
acid,
- ethyl 5-((4- ((am1n01m1nomethy1)hydrazono) ~-9,10-dimethoxy-1,
2,3,4,5,6-hexahydro—8—benz(e)azulenyl)oxy)-pentanoate

25 hydrochloride,

- 4-((4- ((aminoiminomethyl)hydrazono) -8, 9-dimethoxy-1,
2,3,4,5,6-hexahydro-10-benz(e) azulenyl) oxy) -butanoic acid,
- 5-((4-((aminoiminomethyl)hydrazono)-8,9-dimethoxy-1,
2,3,4,5,6-hexahydro-10-benz (e)azulenyl) oxy) -pentanoic acid,

30 - 5-((4-(((amino) carbonyl)hydrazono) -9, 10-dimethoxy-1,
2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -pentanoic acid,

- 5-((4- (((amino) thiocarbonyl)hydrazono) -9, 10-dimethoxy-
1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -pentanocic acid,
- 4-((4-((aminoiminomethyl) hydrazono) -8, 10-dimethoxy-

35 1,2,3,4,5,6-hexahydro-9-benz(e)azulenyl)oxy) -butanoic acid,
- 6-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz (e)azulenyl) oxy) -hexa-
noic acid,

10

20



beta osi tion in order to obtain the 15 correspondi ng conpounds
of f ﬂﬁ“ II IME“C‘U re subjected if appropriate to the action of an acid
obtain the corresponding salts or to the action of an

esterl |cat|on agent in order to obtain the corresponding esters. 20 15)

Preparation process of the conpounds of fojf d.grula (I') as defined in claim1,
characterized in that beforehand a conpound of fornmula (I1) is subjected to

the action of ﬁggmpmx%l maﬂiée&fﬁﬂyafa%ﬂe; éombagmacaoﬁynpound of

formula (111c) 35 which conhpound x&k né IS sugb ct ed
i f appropri altlezta?rtt”e'rspﬁ d’t‘%’&lil%r%‘fa@?%zﬂﬁeaé&'-?ﬂ bP ofmHeERY L 6fiul a
(Fl'), (P[}yaﬁa p&nﬁ&ﬂdﬁé]aci@ﬁn I f appropriate to a deprotection reaction
of G in orderg to pbpa n th&, COLL epondi 89, PR oY Ryarazono) -9, 10-
5 dimethoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy)-3,3-
dimethyl-4-oxo-pentanoic acid,
- 5-((4- ((aminoiminomethyl)hydrazono) -9,10-dimethoxy-
1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl)oxy) -pentanocic acid
hydrochloride, -
10 - 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono)-9,10-
dimethoxy-1,2,3,4,5, 6-hexahydro-8-benz (e)azulenyl) oxy) -
butanoic acid,

~ - 5-((8- ((-aminoiminomethyl)hydrazono)-6,7,8,9,10,11-
hexahydro-azuleno(5,6-d)-1,3-benzodioxol-4-yl)oxy) -pentanoic
15 acid,

- 5-((8-((aminoiminomethyl) hydrazono) -2, 2-diphenyl-

6,7,8,9,10,11-hexahydro-azuleno(4,5-e) - (1, 3) -benzodioxol-4-
_ yl)oxy) -pentanoic acid,

- 4-((9,10-dimethoxy-4-((1,4,5,6-tetrahydro-2-pyrimidinyl)

20 hydrazono)-1,2,3,4,5,6—hexahydro-8:benz(e)azulenyl)oxj)-
butanoic acid,

- 2-((4-((4,5-dihydro-1H-imidazol-2-y1)hydrazono)-9,10-
dimethoxy-1,2,3,4,5,6-hexahydro-8-benz(e)azulenyl) oxy) -
ethanoic acid, o
25 - 3-((4-((4;5-dihydro-1H-imidazol-2-yl)hydrazoné)-9,10-
dimethoxy-1,2,3,4,5,6—hexahydro—8-benz(e)ézulenyl)oxy)-
propanoic acid,
.- 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
1,2,3,4,5,6-hexahydro-89-benz(e)azulenyl)oxy) -butanoic acid,

30 - 4-((4-((4,5-dihydro-1H-imidazol-2-yl)hydrazono) -
1,2,3,4,5,6-hexahydro-8-benz (e)azulenyl) oxy) -butanoic acid,
- 0-[4[(4,5-dihydro-1H-imidazol-2-yl)hydrazono] -9,10-
dimethoxy-1,2,3,4,5,6-hexahydro-8-benz[e]lazulenyl] -N-

[ (phenylmethoxy) carbonyl] -DL-homoserine,

35 - 0-[4[(4,5-dihydro-1H-imidazol-2-yl) hydrazono] -1,2,3,4,5,6-
hexahydro-8-benz[e]azulenyl] -N- [ (phenylmethoxy) carbonyl] -DL-
homoserine, ' :

- 0-[4-[(1,2,3,4-tetrahydro 6-pyrimidinyl) hydrazono] 9,10-



84 0of formula (l1Va) and (I1Vb) which are then subjected, if appropriate, to
the ns as defined in claim 14, the conpounds of formul ae
(II Il mlﬁmmmt MF (F2), (F3), (lva) and (IVb) being as defined in

claiml4, ) Preparation process of the products of formula (11) as
defined in cIa|n114 in which Rerr], Rerrgo Rerr] and R err] are hydrogen
atons and OHis in position 8 9 or 10, characterized in that (i) a

conpound of dflﬁfeltﬂﬂoacy( a),2,[3em,]5 e hebiatydd /A8 Wenz[elazrwlenyk] gira position
ngjt ggt 2|dk¥|c;c bOX ("‘oq—'rlll%g)&J xﬁﬂéﬁglﬁﬂ%ﬁ?\- ag ecg% I'n orldnglt gl ?Oloblt :u n the
correspondlﬁg(acﬁldmhmdm&xxpﬁQPXMﬂ(ﬁﬁUQrsnﬁnQﬁiQMﬂQtﬁ%mﬁﬁ%QﬁYon of a
reagent of fobmil 3 EP)-nexahydro 4-[(1,4,5,6-tetrahydro 2-pyrimidinyl)
5 hydrazono]] -8-benz(e)azulenyl] N- [ (phenylmethoxy) carbonyl]
DL-homoserine,
- 0-[4-[(4,5-dihydro 1H-imidazol-2-yl) hydrazono] 9,10-
dimethoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] N-[(8-
quinolinyl) sulphonyl] DL-homoserine,
10 - monohydrochloride of O-[4-[(4,5-dihydro 1H-imidazol-2-yl)
“hydrazono] 9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-benz(e) -
. azulenyl] N-[[3-[4-(3-pyridinyl) 1H-imidazol-1-yl] propoxy]
- carbonyl] DL-homoserine,
- 5-[[4-[(4,5-dihydro 4-oxo 1H-imidazol-2-yl) hydrazono]
15 9,10-dimethoxy 1,2,3,4,5,6-hexahydro 8-benz(e)azulenyl] oxy]
pentanoic acid, '
- 0-[9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-[(4,5,6,7, -
tetrahydro 1H-1,3-diazepin-2-yl) hydrazono] 8-benz(e)-
azulenyl] N-[(phenylmethoxy) carbonyl] DL-homoserine,
20 - 0-[9,10-dimethoxy 1,2,3,4,5,6-hexahydro 4-[(3a,4,5,6,7,7a-
hexahydro 1H-benzimidazol;2-yl) hydrazono] 8-benz(e)azulenyl]
N- [ (phenylmethoxy) carbonyl] DL-homoserine.
14) Preparation process for the compounds of formula (I) as
_ defined in claim 1, characterized in that a compound of
25 formula (II):

30 (II)

35 in which Ry, R3, Ry and Ry are as defined in claim 1 with the
exception of the hydroxyl value, is subjected
‘either to the action of a compound of formula (F1) in the
presence of a base,



[érr]'in which R(1) and R(Il), identical or different, represent an al kyl

grou N | 6 carbon atons, or R(l) and R(l11) 30 together with

t he ﬂ.llmumrullﬂmltlﬂ ich they are |inked, represent a saturated or :
unsat ut ated thet!er dcytle with 5 or 6 nenbers optionally containing another
het eroat om chosen fromand N, in order to @ptain a conpound of formula (c):
35 [err] Cc) (iii) whichis
subj ected to the action of a hal ogenation agent in order to obtain a

conmpound of formula (d): uaP- Eﬁf kBi cgﬁlch Hal [err] represengg)a halogen
atom |

or a compound of formula (F';) in the presence of a phosphine

5 and of diethyl azodicarboxylate:
HO- [A] - [B] -CORg (F'q)

in which Hal is a halogen atom, [A], [B] and R; are as
10 described previously, [B] also being able to represent the

-CH- group, P being a protective grbup of the amine
I
o/ NH-P
| fuanction, in order to obtain a compound of formula (IIIa):
15 '
O
Il
Rg —C—[8]
(IIIa)
20
25

or to the action of an activating group then of a compound of
formula (F2) in the presence of a catalyst:

o
30 : f |
H-C=C- [A] - [B] -C-Rg (F2)

in order to obtain a compound of formula (IIIb):

35



(iV) which s subjected to the action of a Lewis acid, in order to obtain a

conp e): 20 [err] 25 (v) which is subjected to a
deal ﬂmmﬂm»'"ﬁw}ﬁuml n order to obtain the product of forrmula (I1F)
correspordi ng s expect ed nonosubstituted product of forrmula (I1): 30

[err] 35 17) Preparation process of the cogpounds of general fornula 86
(I'l) as defined in claim1l4 and in which Rlerr] is either an OAl k group, or

an C)(CH[err])[err]-AQ)group and Rlerr], Rerr] and Rerr] are

Re—C—8]—[a]—c=

(IIIb)

10

which compoﬁnds of formula (IIIa) or (IIIb) are subjected to
s the action of a compound of formula (F3):

15 H,N-G (F3)
in which G is as defined in claim 1, in order to obtain the

compounds of formula (IVa) and (IVb) corresponding to certain
products of formula (I): '

20
O
R —C—[8]— [
RZ (Iva)
. =
30 o
ot} i} o=
35 . (IVb)




hydr ogen atons, OH and R[err].being in-position 8 9 or 10, characterized

I n that ormula (a'): 5 [err] 15 in which Rlerr] and O Al k

are in nmmﬁm'lﬁmmmulh on of the al kyl carboxylic group, is successively
subj ected*to®reacttorts (i), (ii), (iii), (iv) and (v) in order to obtain

t he product of formula (111G correspondi nggdo the expected 20 bi substituted
product of forrmula (l11): [err] 18) Preparation process of the conpounds of

general for pHiaBGAd |JusFedid netk idpptapriddeanihi a shichbRe andeR3 to
represent an O (Al k) or %(t %gr#%&frr&-%N% ?roup, Rlerr] and Rl err] are
hydr ogen at SRS ﬁ-l"l?eﬁ'%go' n 1 QFVPY HEPGEtRPPZed in that the conpound
of formula (4 the &3%ion of a base or an acid in order to cleave the
ester and to obtain the corresponding acid,
5 - the action of a reducing agent suitable for partially or
totally reducing the unsaturations,
- the action of a hydration agent of the triple bond,
- the action of a dealkylation agent,
- to the action of a deprotection agent of the NH-P function
10 in beta position of CO-Rg when [B] represents the CH-NHP

group,
- to the formation of the NH-SO45R,, NH-CO,R,, NHCOR.,
~/ _ NH-S05-NH-R,, NH-CO-NHR, group from the corresponding amine

in beta position of CORg, in order to obtain the

15 corresponding compounds of formula (I) which are subjected if
appropriate to the actidn of an acid or a base in order to
obtain the corresponding salts or to the action of an
esterification agent in order to obtain the corresponding
esters.

20 15) Preparation process of the compounds of formula (I) as
defined in claim 1, characterized in that beforehand a
compound of formula (II) is subjected to the action of a
compound of formula (F3) in order to obtain a compound of
formula (IIIc): ' :

o 25 R
4
HO

Ry :@ N—G (ITIc)
30
R2 .

Rs

35 which compound of formula (IIIc) is subjected if appropriate
after protection of G to the action of a compound of formula
(F1), (F',) or (F2) then if appropriate to a deprotection
reaction of G, in order to obtain the corresponding compounds



87 ferri-Ts subjectedto the action of an al kylation reagent, in order to

obt ai formula (11B): 10 [err] which conpound of formula
(11! B)”lm ﬁmﬁ mju&t her to the action of a protection reagent of the
diols in order to selectively obtain the product of 20
formula (11 C: [err] 25 in which P represegds the remainder of a protection
reagent of the diols, 30 which is successively subjected to the action of a

protection g Ymulfa t (EVaghaénmd , (slepwini elctape thagesubpécted, dibl s,
appropriate, to the different reactions as defined in claim
14, the compounds of formulae (II), (F1), (F';), (F2), (F3)},
(Iva) and (IVb) being as defined in claim 14. _

5 16) Preparation process of the products of formula (II) as
defined in claim 14 in which R,, Ry, R, and Rg are hydrogen
atoms and OH is in position 8, 9 or 10, characterized in that
(i) a compound of formula (a):

O
10

OH
(a)

(AIKYO
15

in which O- (Alk) is in meta or para position of the

alkylcarboxylic group, (Alk) being as defined in claim 1, is

subjected to the action of a halogenation agent in order to
20 obtain the corresponding acyl halide, |

(1i) which is subjected to the action of a reagent of formula

(b} :

R(l) | .
25 \ —-@ .(b) |
o/ .
R(I)

in which R(I) and R(II), identical or different, represent an
alkyl group containing 1 to 6 carbon atoms, or R(I) and R(II)
30 together with the nitrogen atom to which they are linked,
represent a saturated or unsaturated heterocycle with 5 or 6
members optionally containing another heteroatom chosen from
and N, .
in order to obtain a compound of formula (c):
35



an -atkytatt+on—agent—tten a deprotecti on agent of the phenol in order to

obt ai formula (11 D) corresponding to the trisubstituted
pgoduggl ”mmnﬂ gﬂ 35 with OHin position 8: 88 [err] or to the
succe protection agent of the phenol, an al kyl ati on agent

then a deprotection agent in 10 order to g@gtain the conpound of fornula
(I''E) corresponding to the trisubstituted product of forrmula (I1) wth OH
in position 9: [err] 20 19) As medi canents, the conmpounds of formula (1) as
defined in any one of clains 1 their pharma-ceuti -

(AK)O

O
(c)

(iii) which is subjected to the action of a halogenation

. agent in order to obtain a compound of formula (d4):

10
(AKK)O

(d)

15

in which Hal, represents a halogen atom,
(iv) which is subjected to the action of a Lewis acid, in
order to obtain a compound of formula (e):
20
(Alk)O o
(e)
25
(v) which is subjected to a dealkylation reagent in order to
obtain the product of formula (IIF) corresponding to the

expected monosubstituted product of formula (II):
30

HO o
| (IIF)

35

17) Preparation process of the compounds of general formula



cally ac able addition salts and their esters. 20) As nedicanents, the
corrpounds@m mllﬂmu s defined 25 in claim 13. 21) The pharmaceuti cal
cQnposi ti Mﬂ-actlve i ngredi ent at |east one of the

medi canents defined i A ctaim 19 or 20. 22) As new internedi ate products,
the conmpounds of general 30 fornulae (lIllagg (I11b), (Illc) and (Il) as
defined in one of clains 14 to 18, it being understood that the conpounds

of formula ({{410) éﬁ“ﬁéﬂ%hé&”ﬂﬁ“&ﬁ&im 1 and 1n which R, is either an OAlk
2,3,5, 6- tetrahydro 10- dlrth£§ drox - en [e]azg?en- 4&1#2 one, 35 -

and 2. 3,5, 6 G RE &8 & -B2nz¥4 78
zul en- 4( 1H) W@ ogure aemglde@l and R2 bemg in position 8, 9 or 10,

characterized in that the compound of formula (a'):

o

OH
(a")

10 _
(AIK)O <

w - Ry

15
in which R, and O-Alk are in meta or para positioh of the
alkyl carboxylic group, is successively subjected to
reactions (i), (ii), (iii), (iv) and (v) in order to obtain
the product of formula (IIG) corresponding to the expected
20 bisubstituted product of formula (II):

(ITIG)
25

18) Preparation process of the compounds of general formula

30 (IT) as defined in claim 14 and in which R, and R3 represent
an O- (Alk) or O-(CHjy)q.3- (Ar) group, R, and Rg are hydrogen
atoms, OH being in position 9, characterized in that the
compound of formula (IIA):

35



—_—

[

10

15

20

25

30

35

gy

87

MeO_
. o (IIA)
MeO —— .
o )

is subjected to the action of an alkylation reagent, in order
to obtain the compound of formula (IIB):

HO

o (IIB)

HO —
e

which compound of formula (IIB) is subjected:

either to the action of a protection reagent of the diols in
a basic medium, in order to.selectively obtain the préduct of
formula (IIC):

~ Ho
o _— (1IC)
= '

p—0O

in which P represents the remainder of a protection reagent
of the diols, h ' -

which is successively subjected to the action of a protection
reagent of the phenol, a deprotection reagent of the diols,
an alkylation agent then a deprotection agent of the phenol
in order to obtain the compound of formula (IID)
corresponding to the trisubstituted product of formula (II)
with OH in position 8:



e

L

10

15

20

25

30

35

HO

§ iiii'>
or to the successive action of a protection agent of the
phenol, an alkylation agent then a deprotection agent in’
order to obtain the compound of formula (IIE) corresponding

to the trlsubstltuted product of formula (II) with OH in
position 9:

(IID)

(IIE)

19) As medicaments, the compoéunds of formula (I} as defined
in any one of claims 1 to 12, as well as their pharma-ceuti-
cally aceptable addition salts and their esters.

20) As medicaments, the cbmpounds of formula (I) as defined
in claim 13. |

21) The pharmaceutical compositions containing as active
ingredient at least one of the medicaments defined in claim
19 or 20.

22) As new intermediate products, the compounds of general'
formulae (IIIa), (IIIb), (IIIc) and (II) as defined in one of.
claims 14 to 18, it being understood that the compounds of
formula (IIc) and the compounds:

- 2,3,5,6-tetrahydro-9,10-dimethoxy-8- hydroxy-benz[e]azulen-
4 {1H) -one, : : SIS

- and 2,3,5,6- tetrahydro 8,9- dlmethoxy 10- hydroxy benz [e]a—
zulgn 4 (1H) - -one, - -

1ﬂfare'excluded.
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PROCEDE, LEUR APPLICATION A TTTRE DE MEDICAMENTS ET LES COMPOSITIONS PHARMACEUTIQUES LES
RENFERMANT

{57) Abstract

Compounds of formula (I), wherein
Ry, Rz, R3, Ry, Rs and G are as defined
in the description and the dotted lines indi-
cate an optional second bond, as well as the
acid, base and ester addition salts thereof,
a method for preparing said compounds, in-
termediates therefor, the use of said com-
pounds as drugs, and pharmaceutical com-
positions containing same, are disclosed.

(57) Abrégé

L’invention a pour objet les produits
de formule () dans laquelle Ry, Rz, R;j,
R4, Rs et G sont tels que définis dans la
description, Ies traits en pointillés représentent une éventuelle seconde liaison, ainsi que les sels d’addition avec les acides ¢t les bases
et les esters, leur procédé de préparation et les intermédiaires de ce procédé, feur application 2 titre de médicaments et ies compositions
pharmacentiques les renfermant.

m




