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a lower risk (ratio 1 to 10). With advancing years
(after the age of 65, women become just as vulnerable
to cardiovascular diseases as men), this disease
15 increases even more in scale. Vascular diseases such as
coronary disease, strokes, restenosis and peripheral
vascular disease remain the first cause of death and
handicap throughout the world.
Whereas diet and lifestyle can accelerate the
20 development of cardiovascular diseases, a genetic
predisposition leading to dyslipidaemia is a
significant factor in ca#@iovascular accidents and
death. The development of atherosclerosis appears to be
linked mainly to dyslipidaemia, which means abnormal
25 levels of 1lipoproteins in the Dblood plasma. This
dysfunction is particularly evident in coronary
disease, diabetes and obesity.
The concept intended to explain the development
of atherosclerosis has mainly been focused on the
30 metabolism of cholesterol and on the metabolism of
triglycerides.
In man, hypertriglyceridaemia is a relatively
common complaint, with 10% of men between 35 and 39

yvears o0ld showing plasmatic concentrations of greater

35 than 250 mg/dl (LaRosa J.C., L.E. Chambless, M.H.
Criqui, I.D. Frantz, C.J. Glueck, G. Heiss, and J.A.
Morisson, 1986. Circulation 73: Suppl. 1.12-29.). In

some individuals, the disruption is of genetic origin,



Criqui, I.D. Frantz, CJ. Gueck, G Heiss, and J.A. Morisson, 1986.
C.rculation 73: Suppl. 1.12-29.). In sone individuals, the disruption is
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as excessive consunption of alcohol, obesity, diabetes or Shm%[ﬂyr oi di sm
predom nate. The genetic causes of hypertriglyceridaem a g thdtt*ave been
clearly identified are honozygosity for dysfunctional alleles of LPL or of
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285: 329- 333nBrupizieds , Job. 1$98:0MEd | n t¥ReWEERbOl | S1BESITESf 19Fheri t ed
Di sease, 6t]Q gﬁ: : L VeLegdhimaYeand D. Valle, published by

MG awHi | I nhegoﬁ\éfvéﬂ%ﬁ? , 19113- 1%32] . However, these condjtions occur
in only one case irThe n tenehiandcarecEonSifde PR YRR TV st ,

derivedsframst udies PeEhordiRe AN, Lhasm: 8Nel 0arai tonidilgaicdeféi ent in
LPL [Brunzell, J.D. 1995. In_the Metabolic Basis of In'rﬁ;iled% | Sease,
6th ed. C &wiwgtionak §lagdepd, ovaliFd FuRt skl byt MG HRwHT1, Inc.,

New York. 1P%3-1932 Coiemas, T. u.et Balsid§8b, J.G.Bi oBagGhem 25(F.
12518-12525; Aaltqg Setala 20 K., Winstock P, H , Bisgaier C_L. i n Wi,
.Smith J.D Stalereesbw 9L, %@%?egiuﬁr‘{‘g’l IES]l‘-ELi ?}r rs’eaggh,l%#‘
1802-1811] mshpwimgpt medt heibet epgzygagiot$3Bor Brurtheslflunct ibnal 9% | el e of

LPL can_.contrihute towards ertriglyceri.daem W kb owrate of
25 occuPrende %ﬁetﬂﬁt\é\gﬁgﬂt %%%.ISTF?«‘:CQ ;hser}:aj’tdt%cc{n%sn%%%??at%i o?\edo']‘v&'

apol i popr otsiri @) Xapsl@l &hjl, D.r ggillat edulny itshedexpr déstoawdfithe gene
apo G111, POSSIbk%wa%ﬁﬁﬁkgt?glgLHB3§JSe%%m%ﬁé%Paﬂﬁgsén%bﬁﬁﬁéﬁoﬁ@vel and

nor e frequenI}c cause of hyperfri gl ycéridaema 30 in man [Weinstock P. H.,
C. L. Bisgai@rcuk. imappdySensl aseH, iRagngi 1 1 RN Rarek gy s glered
Levak-Frank,c A-f}e. Tests exist, derived from studies performed on

15 man and on mice that are deficient in LPL [Brunzell,
J.D. 1995. In the Metabolic Basis of Inherited Disease,
6" ed. C. Scriver, A. Sly and D. Valle, published by
McGraw-Hill, Inc., New York. 1913-1932; Coleman T., et
al. 1995. J. Biol. Chem. 270: 12518-12525; Aalto Setdla
20 K., Weinstock P.H., Bisgaier C.L., Lin Wu, Smith J.D.
and Breslow J.L., 1996. Journal of Lipid Research, 37,
1802-1811] showing that the heterozygosity for a
dysfunctional allele of LPL can contribute towards

hypertriglyceridaemia, but with a low rate of
25 occurrence in the population. The plasmatic
concentration of apolipoprotein CIII {ape CIII),

requlated by the expression of the gene apo CIII,
possibly associated with a secondary cause, may be a
novel and more fregquent cause of hypertriglyceridaemia
30 in man [Weinstock P.H., C.L. Bisgaier, K. Aalto-Setdla,
H. Radner, R. Ramakrishnan, $. Levak-Frank, A.D.
Essenburg, R. Zechner, and J.L. Breslow, 18395. J. Clin.
Invest. 96: 2555-2568].
apo CIII is a component of very low density
35 lipoproteins (VLDLs), <chylomicrons and high density
lipoproteins (HDLs) .
Many studies show that apo CIII plays an
important rele in the metabolism of triglyceride-rich
lipoproteins (TGRLs). Clinical studies show a 'strong
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(VLDLs), chylom crons and high density |ipoproteins (HDLs). Many studies
show that apo ClIl plays an inportant role in the netabolism of

triglyceride-rich |ipoproteins (TGRL§ . Ainical studi ﬁgn@rﬁmﬁa strong -
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Clll has th i th agkbvkky of .k pepaate,n Mipase (LPL
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apo Cl I -dedi ciest-15at;i ephs, ¢ he lo@SaboClsm. of CHERLs 3i>s aééérépdted [H. N.
G nsberg, Oordovas J.M., et al. 1991. Atherosclerosis 87: 75-86;

15  ahn, Y.I., et al. 1991. Hum. Hered 41: 281-289; Zeng
0., M. Dammerman, Y. Takada, A. Matsunage, J.I. Bresliow
and J. Sasaki, 1994. Hum. Genet 95: 371-375].

Apo CIII has the capacity to inhibit the
activity of lipoprotein lipase (LPL) I[C.S. Wang, W.J.

20 McConnathy, H.U. Xiocer and P. Alaupovic, J. Clin.
Invest., 75, 384 (1984)] and to reduce the removal of
“remnants:—— of the triglyceride-rich lipoproteins
(TGRLs) via apolipoproteinjﬁ receptors [F. Shelburne,
J. Hanks, W. Meyers and S. Quarfordt, J. Clin. Invest.,

25 65, 652 (1980); E. Windler and R.J. Havel, J. Lipid

| E;s., 26, 556, (1985)]. In apo CI1I-deficient patients,
the caZ;bolism of TGRLs is accelerated [H.N. Ginsberg,
N.A. Le, I.A. Goldberg, J.C. Gibson, A. Rubinstein, P.
Wang—Ivérson, R. Norum and W.V. Brown, J.. Clin.

30 Invest., 78, 1287 {(1986)1]. Conversely, the
overexpression of human apo CIII in transgenic mice is
associated with a severe hypertriglyceridaemia [Y. Ito,
N. Azrolan, A. O'Connell, A. Walsh and J.L. Breslow,
Science, 249, 7390 (1990}1.

35 Via these mechanisms, apo CIII brings about a
reduction in the catabolism of TGRLs leading to an
increase in the concentration of triglycerides. The
reduction in the plasmatic concentration of apo CIII

thus appears to be of certain value when a decrease 1n
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certain vajpeawhensia gepukastonn.0 5 JAN 2004 - 4 triglyceridaenia is
desired as a therapeutic object] i t-ri pop hensn Thesg®npounds
of the invention ate® dih %%éeljhaz/%di az%efgi nelgﬁfghat girjgéiéa abl e of_ reducing
the 5 secdgiy@pobénapdi & ebinFhetbehpeurdsaprbtlife 9in YOPAre9f formil a
l: (R1Ln 10 in V\:hiChofRél é &137R5 the dashed lines indicate the possible
presence BI-ETUbTBI BT b3RA: Rt fepresents optional ly hal gepated _15
(C1-C18) al kyl, opThenadmpovaldsgepht E8e( GRS ) kBX§, O%ha SYB% %nitro,
hydr oxyl of (C6-Cl0)aryl (optionally

10
in which
the dashed lines indicate the possible presence
of a double bond; ‘
R, represents optionally halogenated
15 (C;-Cig)alkyl, optionally halogenated (C1-Ci1g) @alkoxy,
halogen,. nitro, hydroxyl or (C¢-Cig)aryl (optionally
substituted with optionally halogenated (C1-Ce)alkyl,
optionally halogenated (C,-C¢)alkoxy, halogen, nitro or
hydroxyl) ; -
20 n represents 0, 1, 2, 3 or 4;
R, and Ry represent, independently of each

other, hydrogen; opticnally halogenated (Ci-Cig)alkyl;

(C1-Cig)alkoxy; {Cg-Cio)aryl; (Ce-Cio)aryl (C1-Cs)alkyl;
heteroaryl; heteroaryl (C1-Ce)alkyl; (Cg-Cip) aryloxy;
25 {Ce-Cip)aryl (C1-Celalkoxy; heteroaryloxy; or

heteroaryl (C1-Cg¢)alkoxy; in which heteroaryl represents
a 5- to 7-membered aromatic heterocycle containing one,
two or three endocyclic hetero atoms chosen from C, N
and S, and in which the aryl and heteroaryl portions of

30 these radicals are optionally substituted with halogen,

optionally halogenated (C,-Cq)alkoxy, optionally
halogenated (C;-Ce¢lalkyl, nitro and hydroxyl;
Ry represents hydrogen, (C;1-Cig)alkyl or

(Ce-Ciglaryl, the said aryl group optionally being



substituted wth optionally hal ogenated (Cl-C6)al kYl, optionally

hal ogenat ed (Cl- C6) al koxy, hal ogen, nitro or hydroxyl); 20 n represents
0, 1, 2, 3 or 4, R2 and R3 represent, independently of each other,

hydr ogen; optionally hal ogenated (Cl-Cl 8)al kyl; (Cl1-C18) al koxy; (C6-ClO
aryl; (C6-CA O aryl (C1-C6) alkyl; heteroaryl; heterodrfy]AN T C6) al kyl;
(C6-C1O aryloxy; 25 (C6-ClO aryl (CP-C6) al koxy; heteroaryl oxy; or
het er oaryl (Cl - C6) al koxy; in which heteroaryl r,epre_stents 5- to Z-nmenbered
aromati ¢ hetles otyetedconvathi nghahegeni wo BPLLARES EndoEQi‘P?EnﬁgFgro at ons

chosen from 0, N . anghiiashiigh t hey@asydnadeh het ereasyhlpreiti ons of
30 these ratf gél)glg{rgg(ygpt i o‘rE])aIlI ;/1 sué?t I tut edgyvm' th hal ogeln, optionally

hal ogenat et {(x31- ©6) AyR6%3y Llopti onal |y hal ogenated (Cl1-C6)al kyl, nitro and

hydroxyl; R4 repre e%gr@g%%erg, (§1o£l 8NTaliky lwipich (T6rEpOpaeynls t he said
aryl group optionally Dbeing

- 5 05 JAN 2004 substituted | ogen,
opti ondl | y& hal o§&RECEE™ ( CL-EHJMal koxﬂ,clbgf}l%]r}%ﬁ)y hal gén‘\gﬁgg"?’a- Ch)
al kyl, ni péso_c)lré)gy?ft(mylcs))ém@plr eSeN&~-8,1 0 CaoyledibomyWhi ch T represents
5 a hydrogen atom _{(Cl-C6) al kyl a%rr%-e%os)r aryl, (CG"CJ(]P%§%XF( 1-
(Cl1- C6) al kyl or (CBsCl10)aryl car B&ERHASS epresents (({:&C Y CarRyl’;
- hydroxy (Gly&28xyatkytss)60hyT;0) aryl (Cl- C8Je-dhkyaryl (C3-Q3Rl&ydlioal kyl
(C1-C6) al kyl; (C5- | oal ke 10 (C1-C6) al kyls ysexazahu(Gl- C6) al kyl

opti onal | y(g%'ﬂéﬁyﬁﬁ%i@(éy&ﬂwgr kyl; a gk%%gs-) 522_ CRa=CRDRc in
whi ch1Ra, ~ Rb,-ang aRkydr;e choseins dxamplandedi1Gs) kldml ( Cl- COBFALRALLY
(C2--C18) al kenyl ’b_ ro ap(?_ < arvd ; graud’ QUi ;@g%_-@@g ii;m which Z
representsS‘lé%ﬁ-¥ﬁ’i§ égkﬁe&iS C1:f 9<3;1{?{)I'<l(5xyca‘:FIJtC)or]gI, (66-d O aryl (Cl-C5)
al kyl, (Ger{&RB) aRyl opgi @wel | R usee t 6hgssn tén‘ﬂﬁﬁ?@ﬁ“@@r‘“égy rom

(C;-Cqig)alkyl, (Cp-Cig)alkenyl, hydrogen and (Ce-Cic)aryl;

a group -CH,-CO-2 in which Z represents (Ci-Ciglalkyl,

15  {(C;-Cg)alkoxycarbonyl, {Ce-Cic)aryl (C1-Cglalkyl,
(Ce-Cio)aryl optionally fused to a 5- to 7-membered
aromatic or unsaturated heterocycle comprising one, LwoO
or three endocyclic hetero atoms chosen from 0, N and
S; or 5- to 7-membered heteroaryl containing one, two

20 or three endocyclic hetero atoms chosen from 0, N and
S: the aryl and heterocaryl portions of these radicals
optionally being substituted with halogen, hydroxyl,

optionally halogenated - {C1-Cg)alkyl, opticnally
halogenated (C1~Cg)alkoxy, nitro, di(C1-Cglalkoxy-
25 phosphoryl(C;-Ce¢)alkyl or {Cg-Cro)aryl (optiocnally
substituted with halogen, optionally halogenated
(C1-Ce¢)alkyl, optionally halogenated (C;-Cg) alkoxy,

nitro or hydroxyl);
or alternatively R; and Ry together form-a group

30 -CRg=CR;- in which CR¢ is linked to X and in which:

Ry represents a hydrogen atom; (C1-Cig)alkyl;
(C3-Cg)cycloalkyl;: (Cg-Cip)aryl; carboxy{C;-Ce¢)alkyl:;
(C;~Cq)alkoxycarbonyl{C1-Cg¢)alkyl; heteroaryl;.

(C1-Cglaryl (C1-Ce)alkyl; and heteroaryl (C1-Cglalkyl; 1in
35 which hetercaryl represents a 5- to 7-membered aromatic
heterocycle containing one, two Or three endocyclic
hetero atoms chosen from O, N and S and in which the
aryl and heteroaryl portions of these radicals are
optionally substituted with (C1-Celalkyl, (Ci-Ce)alkoxy,



aromatic or unsaturated heterocycle conprising one, two or three
endocyclic hetero atons chosen fromO, Nand S; or 5- to 7-nenbered

het eroaryl containing one, two 20 or three endocyclic hetero atons chosen
fromO, Nand S; the aryl and heteroaryl portions of these radicals
optional ly being substituted with hal ogen, hydroxyl, opiJiNa00iy

hal ogenat ed - (Cl-C6)al kyl, optional tyt hal ogenated (Cl-C6) al koxy, nitro,
di (Cl-C6) al koxy 25 phosphoryl (Cl-C6) al kyl or (CE}-ClO% aryl (optionally
subst i t ut egawidsy lhal ogem topt i onahéYohahogenared EEICOETaIaAdO*¥pt i onal |y
hal ogenat eé §C - C6 ag ogy,@k{éi ro or hydroxyl); or alternatively R4 and RS
t oget her # u]pl??"’- ZCR7- in which CR6 is linked to X and in

whi ch: R6 represer;s aréydesgensat g (edrcggyal k@/F?m"(C?Jé}W ‘oal kyl ;

(C6-d o) aryl ; carboxy(Cl- 36)alkyk; -Ch-.Co yeaubonydaxkeha ) al kyl ;
heteroaryldyl;(C.l'%(s%f%ﬁﬁalg??%%bﬁ%&l%yll?ﬁladréga(hetge/r ar all céaCffISQG) al kyl ;
in 35 mhi glt;hetpadroyycaeppeyént s a 5(Ce& 7 @Y ber ed arhﬁ%?‘i’ T¥ret er ocycl e

Sand 1 ek R Bl e Ratar oaryl "Sort Y ot ese radi cal s are
opti onal | wisidtstheweredanyit hr¢oreesptal Ry P~ (cel_'?cg)enaqq&ﬁg?ar_“or%atbCS JAN
RSt MR e Q) LSy conasp ot G0 g1
a1 (@Gt AFkye ey GremOl CIL PRI KodJihr BT 05 (10) aryl
het ery rylair ].(Cﬁérg'o)heacréiloa(rgﬂ? Cob rtlikls ; o@r bEée&oa:_rgﬁi(’:@lsC@')ral kyl ; in
whi ch“heteroaryl represents a 5- to 7-nenbere romatic LeLeeycle
cont ai ni n@recnalky or EHPES WIS cl i ¥ terg‘agfjgﬁél‘chos}gf fr)gﬁ] D, Nand S
and in‘Mﬂéﬁkﬁ$ﬁélly halogenated (C;-Cs)alkyl, optionally
halogenated (C1-Cglalkoxy, carboxyl, (C1-Ce) alkoxy-
carbonyl, nitro, di(Cl-Cs)alkoxyphosphoryl(Cl—Ca)alkyl,
15 (C¢-Cip)aryl (this radical optionally being substituted
with hydroxyl, nitro, optionally halogenated
(C;-C¢)alkyl, optionally halogenated (C;-Ce¢)alkoxy oOr
halogen) . or (Cg-Ciglaryl fused to a 5- to 7-membered
aromatic or unsaturated heterocycle comprising one, two
20 or three‘endocyclic hetero atoms chosen from O, N and
S;
or alternatively Rg and R, together form a C3-Ce
alkylene chain optionally interrupted with a nitrogen
atom which is optionally substituted with (C;-C¢lalkyl
25 or (Cg-Ciplaryl or (Cg-Ciolaryl (C1-Cg)alkyl, {the aryl
portions of these radicals optionally being substituted
with halogen, nitro, hydroxyl, optionally halogenated
(C1-Cg)alkyl or optionally halogenated (C;-Cg)alkoxy).
It should be understood that the compounds of
30 formula I in which X = 8; n = 0; Rz represents methyl
and R; represents a hydrogen atom; R; and Rs together
form a group -CR¢=CR;- in which CRe is linked to X, Reg
and R; together form a -{(CHz)3- O - {CHz) 4-chain or.
alternatively R¢ represents a hydrogen atom or a propyl
35 group and R; is a phenyl group optionally substituted
with -OCH; or a hydroxyl group, are excluded from the

context of the invention.



10 aryl and heteroaryl portions of these radicals are 15 optionally
substituted with hal ogen, hydroxyl, optionally hal ogenated (Cl-C6)al kyl,
optional Iy hal ogenated (C1-C6)al koxy, carboxyl, (Cl-C6)alkoxy- carbonyl,
nitro, di(Cl-C6)al koxyphosphoryl (Cl1-C6)al kyl, (C6-Cl0)aryl (this radical
optional ly being substituted with hydsoxyl, nitro, opti 65ajAMifial ogenat ed
(C1-Co)al kyl, optionally hal ogenated (Cl-C6)al koxy or hal ogen) or

Co- C10 | f d
het orocyel & compri 3y BRETTBRECI0CER 1hr 30 ERABRYEI | 2 Roter e arcl

het er ocycl e conpri ee é etero atons chosen
fromoO, N csmpanclc'ksr @f t épmanilvel  R6thnd:RAs oget tt@sefswﬁiaocsﬁcean

al kyl ene chain op al; | t. rrupted with a nitrogen atomwhich is
optionally ?5539 3%d¥ﬁ¥eﬁﬁ'gﬁ 'CO al kyl 25 or (C6-C10) ar or (C6-d o)
arﬁl (C1-06) al kyl 7. (ﬁh&emqﬂyckxn@hems b$6$he§e(ﬁéd|é&ﬂs&%ﬁQRﬂﬁﬁﬁy bei ng
substitute n 0 &g@@h A hg@cmgyﬁgfgk (C1-Co)
al kyl &? %Fpgﬁgl Q%hgggbena égQE%QXgBQ%¥%iox§E lrs houl d be under st ood
that the compouttigtof o230 fboekubaibole whil&k- R § 6nt€q¥ah¥ﬂ Tsfresent s

net hyI a”ghgﬁ rlgﬁ‘r %%?g,t[% _tmctr}ﬁ%lag om/d%ggmgrgéet) ogathex ikorgn a group

Nnked to X, R and R7 together forma - (CH2)
,3- or - (CHQWeIf@Halﬁn@helauﬂéﬂﬁat@®@3$ ‘R6 A% s éRES S ﬁV@FHﬁHH%§t0n1or a

propyl 35 grouR ambE&d st e coreur @aalson@cblfo&uﬁatatmt ethowd th - OCHs
or a hydroxyl group, are excluded f ron1tﬁ

ext of the inventi
05 JAN 2ob4v¢hé>%r%3ele@¢féa| by Qé@&&@almeef ft%moF Eh&© &&%3 thfgs of
formul a | whih ;a&legs i@ bases also form part of the invention.

Heterocycl. Chem ] %?1é%e4'1m$9%sd %%Qc é% not only towards the
compounds of formula I but alsc to the salts thereof.

When the compound of formula I comprises an

15 acid function, and for example a carboxylic function,
it can form a salt with a mineral or organic base.

As examples of salts with organic or mineral
bases, mention may be made of the salts formed with
metals and especially with alkali metals, alkaline-

20 earth metals and transition metals (such as sodium,
potassium, calcium, magnesium and aluminium) or with
bases, for instance ammonia or secondary or tertiary
amines {such as diéghylamine, triethylamine,
piperidine, piperazine or morpholine) or with basic

25 amino acids, or with osamines (such as meglumine) or
with amino alcohols (such as 3-aminobutanol and
Z2-aminoethanol) .

When the compound of formula I comprises a
basic function, and, for example, a nitrogen atom, 1t

30 can form a salt with an organic or mineral acid.

The salts with organic or mineral acids are,
for example, the hydrochloride, hydrobromide, sulphate,
hydrogen sulphate, dihydrogen phosphate, citrate,
maleate, fumarate, 2-naphthalenesulphonate and para-

35 toluenesulphonate.

The invention also covers salts allowing a
suitable separation or crystallization of the compounds
of formula I, such as picric acid, oxalic acid or an

optically active acid, for example tartaric acid,



5 benzodi azepi ne derivatives whose structure is simlar to that of

tetram sole (DL-2,3,5,6-tetrahydro-6- phenylim dazo[ 2, 1-b]thiazole
hydrochl ori de) which is a powerful anthelm ntic agent. Anong these
conpounds, those whose structure corresponds to formula.l above 10 have
been excluded, by disclainmer, fromthe context of the irygnayumy The

i nvention is directed not only t oward€ the conpounds of fornula | but also
to the salts thereof. Wen the conpound of formula | conpyises an 15 acid
function, deerfzry@nprela car BEdAi ¢ ful@i¥m it can forma salt with a

m ner al Oréﬁﬁﬁgyéh En i ASaex@npl es of salts with organic or minera
bases, ment1 on may be made of the salts forne mﬁt@henetggﬁegnd f§pecially
with al kali netal sformkbdi nd 20°BaPFRAFEFS s &md transiti metal's (such as

sodi um %O%Og%&m sabgiHB) sABYBESURY abfheakupifniting aompdwids Rkes, for
I nstance nia or secondary or tertiary amnes (such as diethyl am ne,

trieth§l anig@mulayiberidi ne, piperazine or norpholine) or with basic 25
amino acids, or wiilcosamgesd synk asnvegtionne)ther tekmh ¥dRolal cohol s

(such as 3-am nobutanal and 2-am nogthanol.). t he Loimpesdd-of formul a
| conpri sedenPtPasPc HHTEG T EHE?CSSE glklad)r%‘pc\eé?}%%nni%t%r ogen atom it 30

. can form g sadérahih asnoaganho Gromi nertal ldcichrbrte aEMs WERESF gani c or
m neral acids are, for ex l e, .the ch [ Qr gl degosul phat e,
hydr ogen s%ﬂb%%tgFoﬂiﬂy&Fbggﬁ‘Hﬁggﬁﬁaggg&%it?g%e%§aggﬁea%ﬁgafunar%te,

2- naphphal eneanbphanaie @iy param 35 tol GendtAmhoat 81 S5 v@ahti on al so

covers salls alioMNg fofyi!ablenseparatoom of ciystabylzatbonydl the
conmpounds WEFOF a.Tz Stich as pfcric acid, oxaligc a0|9 or_ap loptlcally
active acitlerfobuexanpl esthutnilic pengylg hexyl, heptyl, octyl,
' nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecyl and octadecyl groups.
15 The term “alkoxy® denotes an alkyl group as
defined above linked to an oxygen atom. Examples of
these are methoxy, ethoxy,. isopropyloxy, butoxy and
hexyloxy radicals.
The expression “optionally halogenated” means
20 optionally substituted with one or more halogen atoms.

When the alkyl group is optionally halogenated,
it preferably represents perfluoroalkyl and especially
pentafluorcethyl or trifluofgmethyl.

When the alkoxy group 1is halogenated, it

25 preferably represents -0-CHF; oOr is perfluorinated.
Examples of perfluorinated radicals are -OCF3 and
-0-CF,-CF3.

The expression “alkylene group” means linear or

branched alkylene groups, that is to say divalent
30 radicals which are linear or branched divalent alkyl
chains.

The term v“cycloalkyl” denotes saturated
hydrocarbon-based groups which may be mono- or
polycyclic and preferably contain from 3 to 18 carbon

35 atoms, better still from 3 to 12 carbon atoms, for
example from 3 to 8.
The polycyclic cycloalkyl groups consist of

monocycles fused in pairs (for example ortho-fused or



0 5 JAN 2004 di benzoyltartaric acid, mandelic acid or canphorsul phonic
acid. Fornmula | enconpasses all the types of geonetric isoners and

stereoi sonmers of the conpounds of 5 formula I. According to the invention,
the term"alkyl" denotes a |inear or branched hydrocarb Siﬁﬂ%ﬁﬂ radi ca
preferably containing from1l to 18 carbon atons, better tT I Trom1l to 12
carbon atons, for exanple from1l to-18 10 and especially from1 to 6.
Exanpl es of these are especially nethyl, ethyl, propyl, i.sopropyl, butyl,
tert - but ylgedisdhuged),, peheyl ,ihekpl saweptyng d?,%IF S CﬁBﬁ{i‘r’LPlg‘gcﬁ/‘f undecyl ,
dodecyl, tridecyl tg%ﬁgggc pent agaayh. hexadecyl, heptadecyl and
octadecylléFﬁﬁbgwki e té%%?mzlkoxy" denot es an alkyln%§ﬁHp as, defi ned
above |inked to aMangeeldfom EXGHPIEEY bf tHER®PEre Oxy, @t hoxy,

i sopropyl g and ex¥baxy1r adi S.opEtRyExpr essyohotiepy i onal |y
halogenatéﬁk%éggé?y% CP ¥ e

0 opfionally substifuted with one or | ogen
at ons. 5 Wt Ydteerli /i gr@Uﬁ%QQQRﬁﬁonalchﬁQPSEEHated,gY?ﬂ%ég?g?ébly
repr esent Wédﬁ@é&ai Kydin@ndcpspegbadbdyl panéafhone oepaytigularly
trifluoro tqgl. Wien the al koxy group is hal ogenated, it 25 preferably
repr esent r or is perfluorinated. Exanples of perfluorinated
. radicals are -QOCF3 +@CFRoGrdycThe exprbsslionl S al KEMERETgr BaP" neans
| i near or branched alkyl ene _groups, that jis-to y i yal 30pkadi cal s
whi ch ar e B¢ ng&@d%y BFanéﬁ@EagFV Penpcgﬁﬁ§#ﬁﬂbhé?§s.gﬁ%e §£§%$,cggloalkyl"
denot gy satsmbed: hydrocarbon-based groups which may be nono- or
polycyclic and preferably contain from3 to 18 carbon 35 atons, better
still from3 to 12 carbon atons, for

According to the invention, the term

15 “cycloalkenyl” means a cycloalkyl group as defined
above, containing one or more double bonds, preferably
one doubie bond.

The term “halogen” means a fluorine, chlo;ine,
bromine or lodine atom.

20 The term “alkenyl” means a linear or branched
hydrocarbon-based chain comprising one or more double
bonds. Examples of alkenyl groups that are particularly
preferred are alkenyl groups bearing only one double
bond, such as -CH;-CH;-CH=C({CH3)z, vinyl or allyl.

25 The term raryl” represents a mono- or
polycyciic aromatic hydrocarbon-based group preferably
containing from 6 to 18 carbon atoms, for example from
6 to 14 carbon atoms and especially from 6 to 10 carbon
atoms.

30 Fach polycyclic aryl group comprises two oX
more monocyclic aromatic nuclel, fused in pairs, that
is to say having ring pairs containing at least two
carbon atoms in common.

Preferred examples of polycyclic aromatic

35 groups are bicyclic, tricyclic and tetracyclic groups.



exanple from3 to 8. The polycyclic cycl oal kyl groups consi st of
nonocycl es fused in pairs (for exanple ortho-fused or 0 5 JAN 2004 - 9
peri-fused), that is to say ring pairs containing at |east two carbon
atons in common. Monocyclic cycl oal kyl groups such as cycl opropyl,

cycl obutyl, cyclopentyl, cyclodexyl, 5 cycloheptyl, cycl$gaNi0

cycl ononyl, cycl odecyl, cycloundecyl™ ary cycl ododecyl are nore particularly
preferred Anong the polycyclic cycloal kyls, nention y ﬁe rHaede lof
adamantyl, nor bor nyMBK t kES§Loup™BRE19D8 RNuPE REE6r dPhg R0 the

i nvention, qbhe tenm A8 neyel oahkerylthrvRansoer eyel pakkylysengip asi def i ned
above, containing one or nore double bonds, preferably one double bond.
The term " REPSFERCIFRENTEP YRS 0ri ne, chlorine, bromine or iodine atom 20

The term "al kenyl " pH®anseam! i nBat e@bakiyarichetbndtyel ocar bownsasedchai n
conprising one or nore double bonds. anpl es_.of. al ke u at are
parti cut ar PP LYS¥Y& T e AT W ke ﬁ%ﬁps@%meparﬁsnlg nICgll'}l(%)ngtglcctl)ofj}gcf%a41 bond,
such as - CH+@G GHesond GH)s@n frrawl Oor Nal By end2% . TiRr aferablaty| the
represents._a nmono-_or _polycycli rogagi dr, b hased Rup.
pref er abl y PEESTOATI gccg‘l)%%r/ﬁ%e%oflsocg?tlggeg%gorarg,%ﬁso%exanpl e from 6 to 14
. carbon at oms zavtd sespecially from6 to 10 carbon atoms. 30 Each polycyclic

aryl group conprises two of  npLg;pappocyeli ¢ arRRid G Inuc! elxohaised in

pairs, that is to say having ri ng pairs containing-at, | east two kB carbon
atons 10 cometircalPr eftereeuds exbapPéstoP P8l JFOFE i8E Mot iponocyclic

nuclei fused in pairs, each monocyclic nucleus possibly
comprising one oxr more endocyclic hetero atoms.

Preferably, the polycyclic heteroaryl radical
is bicyclic or tricyclic.

15 Advantageously, the monocyclic heterocaryl group
and the monocyclic nuclei forming the polycyclic
hetercaryl are 5- to 7-membered. Examples of monocyclic
heteroaryls are furyl, thienyl, pyrrolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, imidazoclyl,

20 pyrazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyridyl, pyridazinyl, pyrazinyl and triazinyl groups.

Examples of polycyclic heteroaryls are
indolizine, indole, '_ isoindole, benzofuran,

benzothiophene, indazole, benzimidazole, benzothiazole,

25 purine, quinclizine, guineoline, isoquinoline,
cinnoline, phthalazine, quinazoline, guinoxaline,
naphthyridine, pteridine, pyrazolotriazine,
thiazolopyrimidine, pyrazolopyrimidine, carbazole,

acridine, phenazine, phenothiazine, phenoxazine or the

30 group of formula:

in which X is O or S.
35 An example of heterocaryl is (Ce-Ciglaryl fused
to an aromatic heterocycle such as a 5- to 7-membered



35 groups are bicyclic, tricyclic and tetracyclic groups. - 10 0 5 JAN
2004 Among these, nention may be made of phenyl, naphthyl, anthryl,
phenant hryl, pyrenyl, chrysenyl and naphthacenyl groups. The term

het eroaryl " denotes a nono- or 5 polycyclic aromatic r onpri sing
one or nore hetero atons chosen fromO0O, N, S and P. Pr@ég@m; t he

het eroaryl conprises 1 to 3 hetero at EJH'B “chosen fromO, N and S. Wen the

radical is a polycyclic aromatic 10 radical, it consists_aof t .0r nore
aromati c NBRBERERFC MEEFEPCYGERd SOMPFAISEIC edeh FroRde %ﬁ possi bl y

conpri si NngLERE Bl a2FBNR SRAREYCIfirerhet eno saidns. Preferably, the polycyclic
heteroaryl radical is bicyclic.or tric C|IC 165 Advant age Lé| té’ue
monocycl i ¢ het er oaMAe gr 6p*e55dFThe N 5&’9’@ nulei %Fr% gyatthe
Eoltycycl [ f:helaggg]?g@q?él" aLﬁeénISto al - mleﬁher-ed oExarpnilepcyxflrmnogmjupc
eteroaryls are fuyry t hi eny rol yl,_oxazol zol I thi azol yl
i sot hi azol 9PmpF|’rF'&§?oI°ﬂe %%‘%ﬁb ly o?%%’flﬁzco‘?{y?ent ???gio yIy g g
tE)r(n ad: azol fghd I pyri flmyé h}pau:eflnaczycn}/é mwmrafgvlyarmbmprmemylorg& oups.
anples o ol ycyclic he eroar s are . ol i zi d
benzof uran” Sgn% T HTophERE™ VAR egnmdrjn' dgfo?ﬁg benzotﬁl arz]:qu 25
. purine, quh&@letrblcge;lequwolpm\h{cycsbma naltd neompirthiseElsi anOpmhalﬂazﬁ&\e
T o I 8hc gl LR® unB2PRERYERC ASaoPYEEL N Nenc YT A4l 1 idad ne

thlazolopy razo opyri I ne acridine, phenazine,
phenotii azpmeielnlaéﬂoxéz-l e 70@@&@!?681) grrgd ofn fRRMSa: in which X is 0 or

o gfoégcféagﬁ'cﬁ Oyl HRA M e S LB L0 Aphobysede, L oransammaid ¢
7-membered.

Among the polycyclic heterocycles, bicyclic or
tricyclic heterocycles are preferred.

15 Examples of saturated heterocycles are
tetrahydrofuran, retrahydrothiophene, tetrahydro-
pyrrole, tetrahydrcooxazole, dioxolane, tetrahydro-
thiazole, tetrahydroimidazole, tetrahydropyrazole,
tetrahydroisoxazole, tetrahydroisothiazole, tetrahydro-

20 oxadiazole, tetrahydrotriazole, tetrahydrothiadiazole,
piperidine, dioxane, morpholine, dithiane,
thiomorpholine, piperazine and trithiane.

Among the saturated. heterocycles, mention may
also be made of the saturated derivatives of the

25 polycyclic  heterocaryls 1listed above as preferred
radicals.

Examples of unsaturated heterocycles are the
unsaturated derivatives of the saturated heterocycles
mentioned above and also the unsaturated derivatives of

30 the hetercaryls mentioned above.

The expression “unsaturated heterocycle” means
a non-arcomatic heterocycle comprising one or more
unsaturations of ethylenic type.

Preferably, the unsaturated heterocycle

35 comprises only one double bond. Preferred examples of

unsaturated heterocycles are dihydrofuryl,
dihydrothienyl, dihydropyrrolyl, pyrrolinyl,
oxazolinyl, thiazolinyl, imidazolinyl, pyrazeclinyl,

isoxazolinyl, isothiazolinyl, oxadiazolinyl, pyranyl



0 5 JAN 2604 - 11 aromatic heterocycle conprising 1, 2 or 3 endocyclic
hetero atons chosen fromO, N and S. The expression "saturated or
unsaturated heterocycle” nmeans a nono- or polycyclic group 5 conprising
one or nore hetero atons chosen fromO, N, S and P. The heterocycle
preferably conprises one to three hetero atons chosen [jﬁgm,%mN and S.
When the heterocycle is polycyclic, Yt conprises two or nore saturated or
unsat urated nonocyclic nuclei that are 10 preferabl.y 5- {0 .7- mgpbered,
fused in paidr s unffertarehetBRRYEFEIT3 hdfidcy R ic?l%terilgag?-e‘to
7- member egioé%%q tde polysyelhe, hetetocynliene, body alorphol ine.i 3kl i c
heterocyclés are preferred. 15 Exarrg es_of ﬁagur%t ed h%]tn%rocycéféo are
t et r ahydr dfigdmne et r #Rr ot $dphenEP*PEPFRAYAFES pyrr ol e,
t et rahydr exazel & r fhydxQlaneytetr ahyra-ahyh mzmhei midtmahydr oi @8 dazol e,
tetrahydropyrazol e, " tetrahydroi soxazol e, tetrahydroisothiazole, tetrahydro
20 oxadli a6t 2R ARG hzol e, tetrahydrot hi adi azol e, pi peri di ne,
di oxane, norphol i Rgredit i aneyr t R-oONDouirgriisss pi par azi TRPEATERFT t hi ane.
Anong the saturated-_ het erocycl ment | al be,@cke, pht dhe
sat ur at ed ‘Fer Cvatdwes ofORtHéynaigf%ol yfg‘ilsé%ﬁ]cnﬁ%ot er oag_{r)yl gl i sted above as

~ preferredhatadicd)Sle Exapplieszafl yunsatls ot dt adt ericift| e§*&re t h®
unsat urated derivatiye f the u o} esnsheati onedsabove and
al so the &’rﬁ%ﬁte%gdi‘rel éﬁc\yeczla%f E)%%g%tﬂr%?lﬁgt g)réglgryl s mentioned above.
The expr esfi®ntismsat ar atredi hetemoeycvethneBAsar¥1n8R®HPonmat i ¢ het erocycl e
conpri sing one or ﬁr}t{)&ﬁ%lé@sagfraghgﬂs afrvat hyrenigs t Yissedr eter abhy, the
unsat ur at ed het er ocyc ' ,

unsaturated heterocycle are, especially:

Swille sy

0
15
When Z or R, comprises a group of formula:
290 p preferably represents 0 or 1 and St

preferably represents phenyl. _
Preferably, the extremities 1 and 2 of this

radical are attached to two adjacent carbon atoms of
the said aryl, heterocycle, cycloalkyl or heteroaryl
25 portion. Preferably, St represents phenyl. Examples

which may be mentioned are the radical z of formula:



35 conprises only one double bond. Preferred exanples of wunsaturated

het erocycl es are di hydrofuryl, dihydrothienyl, dihydropyrrolyl,

pyrrolinyl, oxazolinyl, thiazolinyl, imdazolinyl, pyrazolinyl,

i soxazol i nyl, isothiazolinyl, oxadiazolinyl, pyranyl 12[T SAi @ N 2004 and
unsat urat ed nono-derivatives of pipe;% i ne, of dioxane, % ? razi ne, of
trithiane, of norpholine, of dithia and of thionorpholine, and al so

t et rahydr opyri dazi nyl

t et rahydropyrimadi nyl and, 5 otriazinyl.
When z ordi?Eﬁﬁﬁ@l%e@3%rb$%ﬁ?és@ﬁ%stﬁgcﬁg%iﬁigr?Y %%S#%na ?@ fused to an
unsaturated heterocycle optionally substituted with oxo, the wunsaturated
het erocycl e preferably contains at | east 1Q _one unsaturation in common
with the aryl group: Exanpl eS s ™ ps fused to an unsaturated
het erocycl e are, especially: a | R7 conprises a group of

formula: 20 p preferably represgq!t /;—St preferably represents
phenyl . Preferably, the extrem trs Of this radical are attached

to two adjacent carbon atons of the said aryl, heterocycle, cycloal kyl or
heteroaryl 25 portion. Preferably, St represents phenyl. Exanples which
nmay be WEQ%%Og%Qm?ig the padbgal Z of fornula: - 13 0 5 JAN 2004 of

é 133" bel ow:

- Exanpl and the radical R7 of formula: 5 Lesldg bel ow.
According to the | A¢EAYPBRY t (1€ e%ﬁFés§F8ﬁmmﬁﬁﬂﬁon%?%yEéﬁggtifuted with,

general |y wgap$onadpyi onabhys substetiut edviiti-h ongepenedrly of TRENS

“optionally substituted with one or more of the

radicals mentioned”.
10 By way of example, when R; represents

(Ce-Cip)aryl, the aryl group is optionally substituted
with one or more radicals chosen from:

- optionally halogenated (C;-Cglalkyl:

- (Ci-Cglalkoxy;

15 - halogen;
- nitro; and
- hydroxyl. ‘
Nevertheless, the number of substituents 1S
limited by the possible number of substitutions.
20 Thus, when R¢ and Ri together form an alkylene

chain interrupted with a nitrogen atom, this atom can

be substituted with only one radical chosen from alkyl,
aryl and arylalkyl. .

A first group of compounds of the invention

25 consists of bicyclic derivatives in which Rg and Rs do

not together form a group -CRg=CR7-. _
A second group of compounds "of the invention

consists of ticyclic derivatives in which Ry and Rs
together form a group -CR¢=CR7-, it being understood

30 that Rg and Ry do not together form an alkylene chain
optionally interrupted with a nitrogen atom.

A third group of compounds of the invention
consists of tetracyclic derivatives in which R4 and Rg
together form a group -CRe=CR7- in which R¢ and Rs

35 together form an alkylene chain optionally interrupted

with a nitrogen atom.



radi cal s nentioned". 10 By way of exanple, when Rl represents (C6-Cl)aryl,
the aryl group is optionally substituted wth one or nore radicals chosen
from - optionally hal ogenated (Cl-C6)al kyl; - (Cl-C6)al koxy; 15 -

hal ogen; nitro; and hydroxyl. Neverthel ess, the nunber f&ﬁiﬂﬁ tituents is
limted by the possible nunber of substitutions. 20 Thu§ and R7

toget her forman al kylene chain inte ﬁUpted with a nitrogen atom this

atom can be substituted with o one adl e al klmin aryl and
arylal kyl . A first "WSugofatd ng uhdges thg%Fﬁ%e |§nﬂ§gghconsﬁgf§ of

bi cyclic d@gu@ha\m@ i fnwbi ehipBédand tR6 alonincbgengettmr, f bRM & igioup
- CR6=CR7-

f d t f
i Cycl 1o aEPFTRE VEE FRVR Fo B TS oggt for (T B AEF buls - SRe=CRT-

it being usgersinead 3G tmaii R eahdviRh deoneiob togee hew JOPEPAN al kyl ene
chain optionally i ru ted h n ep.,at third group of
conpouﬁﬁs of thellﬁk§§ cog%%sF%'o%B%ggrggsc ?Eugérlvatlves in which R4
and R5 together forma group -CR6=CR7- in which R6 and R7 35 together form
an al kyl ene chain optionally interrupted ith a nitrogen atom - 14 0 5
JAN 2004 When R6 and R7 toget her fagq1 al kyl ene chain optionally
interrupted with a nitrogen atom the riRg forned by CR6=CR7 may be fused
to a (C6-C1l6) aryl group optionally jsubspituted with one or nore Su

groups. 5 Preferably, CRE=CR7 forns t roup: According to the invention,

a first group of

According to the invention, a first group of

10 preferred compounds ({(group 1) consists of compounds of

formula I in which X represents -NT in which T 1is as
defined above and R; and Rs together form -CRe=CR7-.

Among these compounds, the ones that are
preferred are those in which R¢ represents a hydrogen

15 atom; .and R; represents hydroxyl; or {Cg-Ciol aryl
optionally substituted with halogen, nitro, hydroxyl,
optionally halogenated (C,-Cg)alkyl or (C;-Cs)alkoxy.

Most particularly, R; 1s chosen from hydroxyl
and phenyl.

20 Preferred meanings of T are a hydrogen atom and
(C;-Cg)alkyl, for example methyl.

A second group of preferred compounds {(group 2}
consists of compounds of formula I in Which X
represents S;

25 R; represents a hydrogen atom;

R; represents -CH;-CR.=CRpRc in which Ry is a
hydrogen atom, {C1-Cglalkyl or {Ce~Cig)aryl, R, 1is
(C1-Cglalkyl or a hydrogen atom and Rc represents a
hydrogen atom or (C;-Ciglalkenyl; a group -CH,-C0-2 in

30 which z represents (C;-Cip)alkyl,
(Ce-Cro) aryl (Ci-Celalkyl, 5- or 6-membered heterocaryl or
(Cg-Cip) aryl optionally fused to a 5- to 7-membered

aromatic or unsaturated heterocycle; the aryl and



10 preferred conpounds (group 1) consists of conpounds of formula | in
which x represents -NT in which T is as defined above and R4 and R5
toget her form-CR6=CR7- . Anobng these conpounds, the ones that are
preferred are those in which R6 represents a hydrogen 15 atom and R7

represents hydroxyl; or (C6-ClO aryl _optionally substift thetiliwi t h hal ogen,
nitro, hydroxyl, optionally hal ogenat®d (Cl-C6)al kyl or (Cl-C8)al koxy.

Most parti cul arIy, R7 is chosen from hydroxyl and phen Preferred
meani ngs d‘ﬁeﬂ'em@rxal hpdrsdgensatdim deepe (2967 Pk)ﬂpptjﬁﬁg‘/a%?’a Fethyl. A

second grou rr }anq%érgrouplyzj)m}@olnm strs:letsm)mopﬂmds of
formula | ¥ |§E}€%§ rg'glrtgsents S"25 R4 re sents a Wdro en tom R5
represents(C1G|€{24@RhﬁﬁRbRc i GFP ch R js géhgdr &t ato aI kyl or

(C6-C O i&:%d ( gﬁ) al ﬂgyiogéna hy@l;_r,@g.—g—maa_tpm almilcﬁigenepeésents a
hydr ogen a om or a kenyl - CH2- CO@ E ?g ]ng}c,h

r epr esént s{¢CLsCR }‘iallkyl opticsied g]raa 5 6-frenber ed
het er oar yl, pf o { C6- C10) ar ydclogrﬁpgmaﬂy fused tm},aixﬁ}xyt@h?caetﬁbblsféd
aromati c or unsaturat ed het er cle; ar 5 0 2004
het er oar y| {Pordio bREY 6f Ct Hed & dr ical'§s h‘g‘i) ndllci%qq?)eerf%l c§uc é 31?Nd with

. hal ogen, h(ygrogyéxaiﬁymc)@rld!@la,lky(lCleﬁﬁ)Lahlaaiy ﬁubsel@pt(ﬂ@E eiharyl

(optionally substitut al 0ge optionally hal ogenat ed (C-06)
al kyl , opt?%ﬁa??ymﬂﬁﬁoggh\é\% ](rl%’l %6) al koxy or nitro) ; (Cl1-C8) alkyl;

hydroxy (C - C8) al kyl alteGRaCi®elar R &oi- B:ﬁ)tcagrzwer(term? gyerBal kenyl
(C1-Co) al Ifékﬁ:cﬁr— '1%0)&%041~}’| (C1-Co)al kyl optionally substituted with

R represents a hydrogen atom, {C1-Celtalkyl,

(Cg-Crp)aryl (optionally substituted with halogen,
hydroxyl, nitro, {C1-Cglalkyl or {C1-Cglalkoxy),
15 carboxy (C1-Cg)alkyl, or {C1-Cslalkoxy-
carbonyl (C;-Cglalkyl; and
Rq represents a hydrogen atom; hydroxyl;
di (C;-Cg)alkylamino (C1-Cg)alkyl; {C1-Cio)alkyl:
(C,-C¢) alkoxycarbonyl; (Cg~Ciro)aryl; heterocaryl;
20 (Cg- Cm)aryltcl Celalkyl; the aryl and hetercaryl
portions of these radicals optionally being substituted
with {Cl—Ca)alkoxycarbonyl, halogen, hydroxyl
(C;-Ce)alkyl, [CB—Cm)aryl,__(this radical optionally

being substituted with halogen, optionally halogenated
25 (C;-Cg¢)alkyl, {(C,-Cg)alkoxy or nitro) or {Ce-Cio)aryl
fused to a 5- to 7-membered aromatic or unsaturated
heterocycle comprising one, two OY three endocyclic
hetero atoms chosen from O, N and 8); or alternatively
R¢ and R; together form an alkylene chain interrupted
30 with a nitrogen atom optionally substituted with
(Ce-Crolaxryl (C1-Celalkyl in which the aryl portion is

opticnally substituted with halogen, optionally
halogenated (C3-Cs)alkyl, (C1-Cg)alkoxy, hydroxyl or
nitro.

35 Among these compounds, the ones that are

especially preferred are those in which one or more of
the substituents Ry, Rg, Rg and Ry are defined as

follows:



one or nore (Cl-C6)al kyls; 10 or alternatively R4 and R5 together forma
group -CR6=CR7- in which R6 represents a hydrogen atom (Cl-C6)al kyl,
(C6-ClQaryl (optionally substituted with hal ogen, hydroxyl, nitro,
(C1--C(,)al kyl or (Cl-CO al koxy) , 15 carboxy (C1-C6) alkyl, or (Cl-C6)

al koxy- carbonyl (O -CO alkyl; and R7 represents a hydrogdrb sANH hydr oxyl ;
di (Cl-C8) al kyl anmino (C1-C6) al kyl ;- @®1-C10) al kyl ;

(C1- C6) al koxycar bonyl; (C6-Cl0)aryl; heteroaryl; 20 (C6-ClLQO aryl .(Cl-C6)

al kyl; the aryl and hgt eﬁ@@mﬁsewtrgﬁs-%eﬁ% ridHi @é’il§%pﬁ'ﬁoﬂaﬁ|y bei ng

substituted. wt C6) aigoxmcarhenyls halagegenhydiexy) , RrRECl-iG5) al kyl ,
(C6-C O agﬁ\,%f’_’ %%Is rag?:hcal opt i onalei y gei ngegubst tuted w thl hal ogen,
optional | y (Rat Ogenbitel ¥ (e1-tefrasryl  2ted- &§jd aIRkoxﬁle%lfe?‘l‘Fl\#%) %r

(C6-Cl0) apyhiroiésedatna & &0 rofBiheEedratedat (C,-a,,uashatnyat et
heterogycle conprising one, two or three endocyclic hetero atons chosen
fromO,» N 85&@Y5); or alternatively R6 and R7 together form an al kyl ene

chain intercgyptgd 30nW HiehNid r aggir & @t ©pt (ORah ) ha Sadst | therezy i t h
(C6-C10) aryl (C1-C6) al kyl in which the aryl porti.Qqn is I y
substi t ut ed%w“%h)%%ﬁf ‘Fl?%aﬁ?ﬂanal P enﬁil odéﬁ’ l@Ea(lgf- C@uﬁo%ﬁ%é
(Cl- Co6) al kexyh hyHeeaxyl ©f, hytitd0:1135 Amphgiiesepbenpduntiese@het@nes t hat
are especiall referred are.thase in whi.ch_one _or;. Lthe 1
subst i tuen@%ﬁﬁfp%ryée ahtd %?t“%g T |d&\5@{&dgf%r ‘%ﬁ% JAN 2001
R5 represefiugy1CH2- ORbexGRbReoirn whireteIRel i s (CCICsCalliviy| , IpH&s#Yor a
hydrogen atam ' (ClL- | kyl~_0 ?5 ] Rxyiepresents a
hydr ogen at(g‘m Sﬁb%ilﬁ%%b%seg?g?at e((§:3( Eﬂ@% a?geni}?; ‘Pg].-aé‘GCia Y i
isoxazolyl(C;-Ce¢)alkyl optionally substituted with
{C1-Cglalkyl;
e« R, and Rs together form -CRe=CR;- in which
15 either R; or Ry, or both of them, are as defined below
in (i), (ii) or (iii}:
{i) Rs represents a hydrogen atom; (C1-Cgralkyl;
phenyl  optionally substituted with halogen,
(C,-Cglalkyl, (Ci-Ce)alkoxy, hydroxyl or nitro; carboxy-
20 (C1-Ce)alkyl; or {C1-Ce¢) alkoxycarbonyl (C;-Ce¢) alkyl;
(ii) R, represents a hydrogen atom; hydroxyl;

di(C;-Ce)alkylamino{C;-Celalkyl; {C.-Cio)alkyl;
({C1~Cg) alkoxycarbonyl; naphthyl; phenyl opticnally
substituted with halcgen, (C1-Ce)alkoxycarbonyl,

25 hydroxyl, phenyl (itself optionally substituted with
halogen, hydroxyl, optionally halogenated (C3-Cg)alkyl,
(C:-C¢)alkoxy, (C1-Cs)alkoxycarbonyl or nitro) or phenyl

fused to dihydrofuryl, dihydrothienyl or
dihydropyrrolyl; pyridyl; furyl; thienyl; pyrrolyl; or
30 benzyl;

{iii) Re¢ and R; together form an alkylene chain
interrupted with a nitrogen atom optionally substituted
with phenyl{Ci-Cg¢)alkyl in which the alkyl portion is.
optionally substituted with halogen.

35 Among the preferred compounds of groups 1 and
2, it is preferable for at least one from among n. Ri,
R, and R; to be as defined below:

- R; represents a hydrogen atom;



5 group -CH2CQZ in which Z represents (Cl-C10) al kyl, benzyl,

(C1- Co6) al koxycar bonyl, phenyl (optionally substituted wth phenyl or

hydr oxyl ), naphthyl, phenyl fused to dihydrofuryl, to dihydrothienyl or to

di hydropyrrolyl, 10 furyl, thienyl or pyrrolyl; (Cl-C6)alkyl; hydroxy-

(C1-C6)al kyl ; benzyl; (C3-C8) cycloal kenyl (C1-C6) aIknEﬁAnqn‘
% a & I

i soxazol yl (C1-C6)al kyl optionally sobstituted with (C1- . R4 and
R5 together form-CR6=CR7- in which 15 either R6 or %70(” tg)q,th %f t hem
are as defined bel ew Rn (KEPTESERtSr (fii)BYLIIES r ¥ ent?d a Rydrogen

Cor s ol k | ; o 9pLd seibsticiuedd witlh halogen,
(C1- 06§ al k&%-€%§¥g}a| oXY’ Oﬂ@ib@ggh'&y Ittt Wi g

hydroxyl or. nitro;_ .carboxys ;,66) al kyl
or (Cl-C6) (@] Koehyeddrdrony| GGﬁkﬁﬂa%ﬁkyl@éiQQ3ﬂ%%e$eprggbﬁ%%gg%xégrogen
atom hydr ; i :4o68) ;al kylam no (C1-C6) al kyl; (Cl1-C10) alkyl;
(Cl1- 06) al k‘g%!égr 8%&‘??:"85%& nyl; phenyl optignally  substituted with
hal ogerf, (Cl-CB)aIko%ycﬁ?EBﬁ?FPEESahg% 8§§P,ap§ghyl (itself optionally
substituted with hahpgggFragdﬁegyKL opt icendl | yahdl dgdrigredstEil Cs) al kyl ,
(C1-C6) al koxy, (Cl-Cg) al koxycarbonyl. or_.nitr - henyl fused to
di hydr of ur yPPT@SKPHS0 Chic&nyi- rediPﬂilﬁdfr‘°‘orp‘5‘§3rrl dly ;lq"{)ydr)'i dyl; furyl: thienyl:
pyrrolyl; or 30 bemeyl cofibbipdR6 @hdERATP3gst her tior AV arP@ kY| &FE chai n
interrupted with a nitrogen atomoptionally substituted wth
pheny| (Cl- BER&PR¥IESn which the al kyl portion is optionally substituted
with hgd ogen. 35 Ammgd hehpsef &rmmb@@i@ouﬁﬁ@sofm%ﬁ'tbuﬁ’?rflﬁaé,y it is
preferable for. at |east one fromanong n, Rl, R2 and R3 to be as defined
bel ow. - R§rl‘egﬁF§seéiﬁta %4 hydrogen atom - 17 - 0 5 JAN 2004, R2, represents a
hydr ogen atom or a3- (biphenyl-4-yl)-5, 6-dihydrothiazolold, 3-51~

1,3-benzodiazepine (Example 4);
3—(2—furyl)-5,6—dihydrothiazolo[2,3—b]-1,3—
15 benzodiazepine {Example 43);
3-[4-(ethoxycarbonyl)phenyl]—5,6—dihydro-
thiazolo-[2,3-b]l-1,3-benzodiazepine (Example 36);
1—(2—fury1}—2-(4,5-dihydro—3H>1,3—
benzodiazepine—2—ylsulphamy1}ethanone (Example 14);
20 l—{biphenyl—d—yl)—2—(4,5—dihydro—3H—l,3—
benzodiézepine—z-ylsulphamyl)ethanone (Example 5);
3—(biphenyl—3—y1)—5,6—dihydr0thiazolo[2,3—b]—
1,3-benzodiazepine (Example 38);
1—(3.4—dihydroxypheny1)—2—(4,S—dihydro-BH—l,B—
25 benzodiazepine-2-ylsulphamyl)ethancne (Example 29);
| 3—(3,4—dihydroxyphenyl)-5,6—dihydro—
thiazolol[2.3-b]-1,3-benzodiazepine (Example 59); and
3-(biphenyl—4~y1)-7uchloro—5,6-dihydro-
thiazolof2,3-b]-1,3—benzodiazepine (Example 66} .-
30 The compounds of formula I may be prepared

simply using one of the processes below.

A) In the case of the compounds of formula I in
which X represents S, Ry and Rs do not together form

35 -CRg=CR,;- and dashed lines represent nothing.
These compounds may be prepared simply Dby

reacting a thione of formula II:



(C6-C o)aryl group optionally substituted with hal ogen, (Cl-C6) al koxy,

optionally hal ogenated (Cl-C6) alkyl, nitro or hydroxyl; 5 - Rl represents

a halogen atom - n represents 0, 1 or 2, and better still n represents 0

or 1. More preferably, nis 0. The conpounds of Exanples 1 to 67 bel ow are

preferred. 10 Anong t hese conpounds, ones nost particul %I eferred are:

3- (bi phenyl - 4-yl ) -5, 6-di hydr ot hi azot 0f®,3-b]- |, 3-benzo ia@dme ( Exanpl e

4); 3-(2-furyl)-5, 6-di hydrot hi azol o[ 2, 3-b] -1, 3 15 benzodi azepi ne (Exanpl e

43); 3-[4-(ethoxycarbonyl)phenyl]-3¢6-di hdr o- thiazol o-[2, 3-b] -1,

3-benzodi azepi ne (Exanpl e 36); -(2-p -2-(4,5-di hydro-3H1, 3

benzodi azepi ne- 2-yl sul phanyl ) ei 3 5

1- (bi phenyl -4-y. 1) - 2- (4, 3Ry ye

benzodiazepine-2-y|su|phanyf5e\;: o1 npl e 5);

3- (bi phenyl - 3-yl ) -5, 6-di hydr ot hi azol o['2, 3-B%- 1, 3-benzodi azepi ne (Exanpl e

38); 1-(3,4-dihydroxyphenyl)-2-(4,5-dﬂhydro-3kk1,3 25

benzodi azepi ne- 2-yl sul phanyl ) et hanone (Exanpl e 29);

3- (3, 4-di hydroxyphenyl ) -5, 6-di hydro- thiazol o[ 2,3-b)-1, 3-benzodi azepi ne

(Exanpl e 59); and 3x(&hphegnyl _4-yl)-7-chloro-5, 6-di hydro-

t hi azol o[ 2, 3-bl-1, 3- benzodi azepi ne anpl e 66). . (ofcTyaalelby of
“fornmula | may be p?epﬁhedﬂisi If“ﬁiFﬁbngﬁg 5?gtﬁ§9ﬁ%§§esses beﬁgaL A In

the case ofoihe1£0fpownds ef hhbomikailaitd vewbifcoxmudgr dddiits S, R4 and R5

do not together form 35 -CR6=CR7- and dashed |ines represent nothing.

These conpounds may be prepared sinply by reacting a thione of fornula I
- 18 Hall—Rs III

2-

in which Hal? represents a halocgen atom,
10 (C,-Cg)alkylsulphonyl in which the alkyl portion is
optionally halogenated or (Cg-Cyp)arylsulphonyl in which
the aryl portion 1is optionally substituted with
(C,-Cglalkyl; and Rs is as defined above for formula I.
Advantageously, Hal®! represents halogen, tosyl
15 or mesyl. The reaction is preferably carried out in a
polar solvent which is inert towards the reagents.

2 suitable solvent is a linear or cyclic ether
such as dialkyl ethers (diethyl ether or diiscpropyl
ether) or cyclic ethers (such as tetrahydrofuran or

20 dioxane) or alternatively polyethers of the type such
as dimethoxyethane or diethylene glycol dimethyl ether.

The temperature at which the reaction is
performed is generally between -20 and 70°C, preferably
between 0 and 50°C and better still between 15 and

25 350¢C, for example at room temperature. ' )

One particular case of application of this
process is illustrated below for the preparation of
compounds of formula I in which X represents S, Ry is
as defined above and Rg represents -CH,-CO-2Z in which Z:

30 is as defined above for formula I.

According to this process, a thione of formula

1T is reacted, under the same conditions as above, with

an o-halo ketone of formula IVa:



Il 05 JAN 2004 in which: n, RL , R2, R3 and R4 are as defined above for 5
formula I, with a halo derivative of formula Il1: Hall-R5 11l in which
Hal | represents a halogen atom 10 (Cl1_C6)al kyl sul phonyl in which the

al kyl portion is optionally hal ogenated or (C6-Cl O aryl sul phonyl in
which the aryl portion is optionally fgbstituted with sgnggp al kyl ; and
R5 is as defined above for fornula 1. Advantageously, Ha gsents

hal ogen, tosyl 15 or nesyl. The jeasié@ny=s2preferably caryked out in a
pol ar solvent which is inert towards the reagents. A suitable solvent is a
linear or cyclic ether such as dialkyl ethers (diethyl ether or

di i sopropyl;, efher) of §¥C|a'sc @éf‘fﬁ@d(%%l%easaﬁ@t H&h?drr@fpﬂe@érﬁrs 28
di oxane) or alternatively polyethers of the ty J&blsaas di net hﬁxg/et hane

or di et hyl dmelegsieol 2BPHet hyll et'Hed . C‘?Wée%%rrpé? at t BT CHEHe reacti on

i s perfar megdulsgagdier al | yrbet weepre2@raed 706 p:rses‘ emably besweson. 0 and
50C and better still between 15 and 25 3 ]gwfor | e at room

t enper at ur EOTHE W i cHHEP c&St of SSppFiehtYon 8f (P Ot ss %
i |l ustrat edhbehow foraidesprepanat poasetablonpeundenotl 5f anduBacLC.in which X

represents S, R4 is_as defined above and RS 1 se I.)n which
.Z 30 is as defined™&®dv %f%r CPB\pr‘?ﬁllng chfo%af') £ toq‘ltﬁl S %rgc%éy

t hi one of fegsing! | ous r@mﬁambsunderaﬁuysanereon@uﬂhnwt@@tavae with
aﬂlghh I?s%%#%é%égﬁéoggg&gf gﬁﬁél%'reﬁreseﬁ?ggggéﬁgﬁggégrgtg?}g?%V?hgn
cont ext of d¢dwiseqaondind ar compounds in  which Ry represents
(C;-Cig)lalkyl is readily performed by alkylation using a
suitable alkylating agent.
Thus, the compound in which Ry = H may be
15 reacted with a halo derivative of general formula R;-X
in which R; represents (C;-Cjglalkyl and X represents
halogen, in the presence of a base.
Examples of Dbases that are particularly
suitable are triethylamine, N-methylmorpholine, 4-(N,N-
20 dimethylamino)pyridine, N,N-diethylamine, mineral bases
of the type such as alkali metal hydroxides (NaOE or
KOH), alkali metal carbonates (NaHCO; or KzCOs3) and

alkali metal hydrides such'és NaH.

25 B) In the case of the compounds of formula I in
which X represents S, R; and Rs together form a group
-CR¢=CR;- and the dashed lines represent nothing.

These compounds may be prepared according to
the invention, by reacting an a-halo ketone of. formula

30 IVb:

R,-CO-CHRg-Hal® IVb

in which Re¢ and R, are as defined above and BHal’
35 represents a halogen atom, with a thione of formula

IIa:



5 enbodinent, it is preferred to use mld reaction conditions such as,
especially, a tenperature of between 0 and 60C and preferably between 15
anhd 35C. Wien the conmpounds of fornula | obtained by carrying out process
A above are such that R4 10 represents a hydrogen atom the preparation of
t he correspondi ng conpounds in which R4 represents (Cl-C58puIbn! is
readily performed by al kyl ation using2& ~suitable al kyl ati ng agent. Thus,
t he conpound in which R4 = H may be 5 reacted with a halo derivative of
general formula R4-X in which R4 reprgsent R,(C3.-CLl8)al kyl and X
represents hal ogen, in the presence of>a-yase. Exanples of bases that are
particularly suitable are trietlg ' -th%%nnrpholine, 4- (N, N- 20
di met hyl am no) pyridine, N, Rdh 1'neral bases of the type such
as al kali netal hydroxi des (NaOH kal i metal carbonates (NaHCO3
or K2C33) and alkali netal hydrides su asSNaH. 25 B) In the case of the
conpounds of formula | in which X represents S, R4 and R5 together forma
group -CR6=CR7- and the dashed |lines represent nothing. These conpounds
may be prepared according to the invention, by reactin%_an a- hal o ket one
of -formula 30 | Vb:inRAHE2ICHRG: Hal3 Re VBndn Rehicdte RES aRGIRPEEr &R0 Sef i ned

. above and Hal 3 _ 35 represents a halogen : W 41 one gefi af eranul a
Ila: - 20 TR fll‘é’?ﬁila)onfs KA 14 a@NC% S 1B1 M EdrBoky

5

solvent, at a temperature of between 90 and 130°C.

The exact implementation conditions will Dbe
determined by a person skilled in the art depending on
the reactivity of the compounds present.

Examples of carboxylic acids which may be

10 mentioned include acetic acid, propionic acid, butyric
acid, pivalic acid and valeric acid.

It is possible, in the context of the
invention, to perform the process in the presence of a
mixture of solvents including one Or more aliphatic

15 carboxylic acids and optionally one or more other
miscible polar solvents that are inert towards the
compounds present.

such additional solvents are, for example, C2-Cs
monohydroxylated aliphatic -alcohols such as ethanol,

20 isopropanol and tert-butanol.

A preferred temperature range is from 100 to
125°C.

It may be convenient to perform the process at
the reflux temperature of the solvent, and especially

25 when the solvent used is acetic acid.

C) In the case of the compounds of formula I in
which the dashed lines represent nothing, X represents
NH, R, and Rs together form -CRg=CRy- and R; is not a

30 hydroxyl group.

According to the invention, these compounds may
be prepared simply in two steps by carrying out the
following process.

Tn a first step, a sulphide of formula V:



S HO 5 JAN 2004 in which Rl, n, R2 and R3 are as defined above for
formula I, in a C-C6 aliphatic carboxylic acid as 5 solvent, at a
tenperature of between 90 and 130C. The exact inplenmentation conditions
will be determned by a person skilled in the art depending on the
reactivity of the conpounds present. Exanples of carboxy[&cjaNqii{s whi ch may
be 10 nentioned include acetic acid,26r6pionic acid, butyric acid,
pivalic acid and valeric acid. It is possible, in the context of the
invention, to performthe process in the presence of a mxture of solvents
i ncluding one or nore aliphatic 15 éhrboxykic acids and optionally one or

€ inert towards the conpounds

nore other mscible polar solvents t

present. Such additional solven , foN exanpl e, C2-C6 non

ohydr oxyl at ed al i phatic -aRe h as Mtihnol, 20 isopropanol and
tert-butanol. A preferred tenpe ggdg is from100 to 125C. It may be

convenient to performthe process at he r8H-alk tenperature of the
solvent, and especially 25 when the solvent used is acetic acid. C In the
case of the compounds of formula I in which the dashed |ines represent

not hi ng, X represents H.. R4, and R5.to eg. f -CR6FLRIne@NEJY i s not
. a 30 hydroxyl grodﬂ{ %%%%?d#ﬁg ﬁ%’tﬁé ?ﬁ%ﬂn%%o%?glﬁ%se con%gunds may be

prepar edl sifopimplian Twoabteps #ydcar¥lyi meromsarte {6kt 6aihptocdss. "In a
first Stepre%é%gdﬂmf%hog E&H@gé%éé aeflvalivel A 2004 acetone of

formula VI:

NH;-CHRg-CO-R7 VI

10
in which the carbonyl group of Rs is protected with a
protecting group that is labile in acidic medium, Rg
and R; being as defined above.

Examples of protecting groups for the carbonyl

15 function, that are labile in acidic medium, are given
in "Protective Groups in Organic Synthesis, Greene T.W.
and Wuts P.G.M., published by John Wiley and Sons,
1991, and in Protecting Groups, Kocienski P.J., 19354,
Gecrg Thieme Verlag. '

20 In a particularly- advantageous manner, the
carbonyl group may be protected in the form of cyclic
or non-cyclic ketal.

Thus, the protected derivative of the ketone of
formula VI reacting with the sulphide V is preferably

25 of formula Via below:

NF@—*CHRg—j%“R? Via

ot

in which Ry and R; are as defined above for formula I
30 and R, and Ry, are, independently, {(C;-C¢lalkyl or
together form & linear or branched {C.-Cg)alkylene

chain, preferably a (C;-Cs;)alkylene chain.



Rz R3 f NH N--alk V Vin which R, n, R2 an [

formula | above and alk represents (Cl-C6)alkyl, ?SR?e:(r:'?egswd'?Ll QEd for

protected derivative of the acetone of formula VI: NH2-CHR6-CO-R7 VI 10 in

whi ch the carbonyl group of R6 is protected with a protectin roup that
bl s

is labile in acidic nedium R6 and R7_ being as defined
_ anpl es of
ﬁ;g}t 3;:7;“ ng groups for trI;e car bonyl ~ %% function, that are labile i nrrpaci dic
are given in "Protective Goups in Organic Synthesis; ene T.W
and Wits P.G M, pub#isheBrBYCI6RA W I 33?1‘—5:1& Son$** € 19915° %‘gia%gr otecti ng

G oups, Kaci€engkixdlahes 1894 1gkdbiese Verlag. 20 | -
advant ageous mRnher. - t he carrlg%%f g]r{oup 0 noaparticularly

. may be .pr.ot ect '

cyclic or non-cydi¢eekeeatesThus,t t W8Ypri3t gc%vﬁps(fle‘#?éaf%gvleﬂg%‘p%%gork?t gLe

31I‘a Lglrg\l;vl@hﬁ\l_/llzc%_lp@&ﬁR ggggRgbh twhens gk plirdpr'é tie tpiref egradibys 2Bk afor mul a
- NH2 oC= R7 Via in I ch n as gdefd n b f

fornula | dEg hdaRe ARG e],{e'f‘—m]%pgﬁngjﬁfll gog%%{%{%%) %;ifl %{/rlﬁ ggo?og\éfhe?r

forma |inaafe®r brasnchedc}{Re5)al kyéeher , chai phipreledabp§ a ©OF

C2- C3) al kyl i -
( ) %&fﬁgggﬁﬁ Qﬁes.zz

The solvent used for this reaction is a polar

solvent capable of dissolving the reagents present. A

10 solvent which may thus be selected is a nitrile such as
acetonitrile or isobutyronitrile.

When the reaction is carried out starting with

the ketal VIa, the compound obtained after the first

step is the compound of formula:

Rp R
(R-)n—@ NH (513 éa VI
=

NN/
NH—C HRg—C—R7

15

in which n, R;, Rz, Ry, Rg, Rs, Ry and Ry are as defined
above for formulae I and VIa. The compound resulting

20 from the reaction ITI with £he protected derivative of
the ketone of formula VI, and, for example, compound
VII above, is then treated in acidic medium so as to
bring about the cyclization.

To this end, a Brénsted acid or a Lewis acid, a

25 mineral acid or an organic acid may be used, without
preference.

Examples of suitable acids are, especially,
acetic acid, formic acid, oxalic acid, methanesulphonic
acid, p-toluenesulphonic acid, trifluorocacetic acid,

30 trifluoromethanesulphonic acid, Lewis acids such as
boron trichloride, boron trifluoride, boron tribromide
or hydrochloric acid.

The reaction is generally carried out at

between 15 and 50°C, especially between 20 and 30°C.



0 5 JAN 2004 The preferred ketals are especially 1, 3-di oxol anes and net hyl
ketals. Nevertheless, it my be envisaged to protect the carbonyl group
with other protecting groups such as 5 dithio and hemthio ketals or by
formati on of an enol ether, a thioenol ether, thiazolidines or

i m dazol i di nes. The sol vent used for this reaction is a (b 4N el vent
capabl e of dissolving the reagents présent. A 10 solvent which nmay thus be

selected is a nitrile su ace o Ltri ObL. oL S@hULYTr thike.onhen the
reaction is carri édut® iY%PEI W E é ?(etg Via, t@éébciorrpot%fd obt a| ned

after thethier decidtepeds Whencoitnpouaruidnfls orverachiar { R RA1RL VI |
NH C HR6--C-R7 .in Wm ch ? Red, ik aand, R )ane&=asdef i ned
above for YEGHH e a(ﬂt%]g @’%oun ik

resultlng 20 fromthe reaction
[l with th;e;qu@tsecsttémmﬂrlvatlve of the ketone of formula VI, and, for

exanpl e, conmpound V! | e %eggenlééggt e |5h@cpglepaﬁ‘adwm$cf as to
bring ibout t he cyc |za}?$g% O his end, a Bronsted acid Qr 4,8 Levm s acid,

a 25 m ne:m&rlpmmd!s orf aﬁpm@hﬁl % ae| Hhhﬁb Be T§PEE SNt Rodty @ prge? er ence.
Exanpl es syitable acids are, especially, aceti c aci d, for m c acid,
oxal i ¢ aci GF met hanesul phonic acid, GE t ol uenesul

a

trifluoroacetic ada, asoter isSIsHet 'h}éguF ROREEC %I %g ems aC| ds such
as boron Jgi cfg]%hp@ bor gn t kiHilaroriTe, rbpreaentsbrdﬁnd@e)c‘o}kmmochl oric

act d. l;)l'he (rCesa%E(lg)oanr}lrls geor}er al( | N Ca;é%g ey-tcﬁtalkyl, compound I
obtained, for which T represents hydrogen, is reacted
with a halo reagent of formula Hal-T in which T
represents (C1-Cg)alkyl, {Cg-Cyplaryl or
{Ce-Cip)aryl (Ci-Cglalkyl and Hal represents a halogen

15 atom, in the presence of a suitable base.

Examples of bases are, especially, organic
bases such as N-methylmorpholine, triethylamine,
tributylamine, diisopropylethylamine, dicyclohexyl-
amine, N-methylpiperidine, pyridine, 4- (i~

20 pyrrolldlnyl)pyrldlne .picoline, 4-(N, N-dimethylamino) -
pyridine, N,N- dimethylaniline and N,N- diethylaniline.

The conditions for carrying out this reaction

are known to those skilled in the art.

25 D) In the case of the compounds of formula I in
which the dashed lines represent nothing, X represents
-NT in which T is other than a hydrogen atom, R, and Rs
together form a group -CRg=CR;- and Ry represents
hydroxyi.

30 These compounds may be prepared by reacting a

sulphide of formula V:



bet ween 15 and 50C, especially between 20 and 30C. - 23 0 5 JAN 2004 The
sol vent used for the reaction depends on the acid used. Wien the acid is
hydrochl oric acid, the reaction is advantageously perforned in a

(Cl1-Co) al kanol such as ethanol. 5 The above process | eads AN ilie
preparation of conpounds of formulad,in which T represents a hydrogen
atom So as to synthesize the correspondi ng conpound of forrmula I in which

T represents (Cl- C%_Gr} alwlr?}':ﬂch 10, ( 701(&2’ar )Q%, orr( Can@lox1ar yhr&Clag6) al kyl,
conmpound |  obtairiéd, Tor which T'repriésents_hydrogen, i_sL reacted with a
hal 0 reagenifiofed armne Halt1T & ndenieaciverepr @éﬁ?ia(&{- &6) al kyl ,

(C6-C10) aryl or (C6-Cl0)aryl (Cl-Co6)alkyl and Hal represents a hal ogen 15
atom in the presence of a suitable base. Exanples of ba are,
especial ly, organic bases such HEHE S rfor phol i ne, t?&éghyl am ne,
tributylam ne, diisopropylethylam ne, dicycl ohexyl- am ne,

N- et hyl pi peri dine, pyridine, 4-(1- 20 rrolidi ) i di pi i ne,
4- (N, N- di met hyl ani Fo) Whiyal dTne@nf, Nedi %?hﬁ%nﬁqﬁygﬁé‘o%‘fnd%%e £8r
N, N-di et hy} anilider adheycopdit nens ifer dranpy, rer cuttetperavareioh are

known to those skilled in the art. 25_D) Int cas Lumpgends of
- fornul a | BeEWsRR c ROt I‘r%nélaéﬁggcl'i n%%eif%%)?%g%n%etno hﬁ:negP represgﬁts -NT

in which Tpdisysdhesotdan aocbydrogen atom Ra and R5 together forma group

-CR6=CR7- and R7 represents_ hydroxyl . T SOOPONVEES; ARYu8e Arepar ed
by readfting a sulb%?ﬁ%n%fQFBP | & :Ch(%l%ynkt%sg“s JAN 2004

halogen atom, a (Ci-Cg)alkoxy group, an imidazolyl group
and a (Cg-Ciglaryl (C,;-Ce)alkoxy group.
This reaction is generally performed in a polar
solvent and especially a nitrile such as acetonitrile
15 or isobutyronitrile. Acetonitrile is preferably used as

solvent.

E) In the case of the compounds of formula I in

which the dashed lines represent nothing, X represents

20 -NT, R, is not a hydrogen atom and Ry and R; do not form
~CR¢=CR;- .

These compounds may be prepared by reacting a

sulphide Va: -

R
2 Rﬁ
7 R Va
(Ridn tN— 4
oS N S—alk
25
in which n, Ry, Rz, R3;, Ry and alk are as
defined above for formulae I and V, with an amine of
formula IX:
30

T-NH-Rs IX

in which T and Rs are as defined above for
formula I. This reaction is preferably performed at a

35 temperature of between 15 and 50°C, for example between



- 24 inwhichn, R, R2, R3, R4 and alk are as defined above, with a
derivative of formula VIIl: HINCHR6-CO-Y VIII 5 in which T and R6 are as
defined above for formula | and Y is a |l eaving group, at a tenperature of
bet ween 50 and 150C, preferably at a tenperature of between 60 and 100C.
10 Leavi ng groups whi ch may be rrenti d incl.ude a hal ogeh JANGHE a

(C -C6)al koxy group, an im dazolyl p and a (C6-Cl0) aryl (Cl-Co)

al koxy gro Thig reaction is ene aIIy erf N, g R0l spLvent and
especi al | ¥ Ug Eh"P‘?rSpe Cauch &8 3R&Y o trOf o 519{ J?}s‘%)bu?’é/jr RS
Acetonltrlalc%dc&uﬂi’ﬁﬂ ahdzy lﬁ%:dmasyr@miw&e 2adet ehet Thte dreil@
conpounds of ormJ In dashed lines represent nothing, X represents

not a hyd and R4 and R5 do not form These sul phide Va: E) which
the -NT, Rd |s CR6 CR7- . conpounds nmay be prepared by reacting a (R, )n
25 30 R4 and € £ whtehc@,ﬂpwﬂa% ff Edhnd¥a | X in which T
and RSBSre as def ?ﬂr‘]*édf%b%@% QQQ %‘ormj I a Thi s, reaction_is prefgrably

per f or med vat:l.c:hSSheeﬂpehaﬂuﬂénGF B‘@tﬁﬁ&"'@nﬁ b, ¥o7 Bxafthl @ Pet ween

R:; together form -CRg=CR;- and R, represents hydroxyl.
These compounds are readily prepared by

reacting a thione of formula iIa:

10
Ro R3
(R)n NH i
N’é
S
H
in which n, R;, R; and R; are as defined above
for formula I, with a halo derivative of formula X:
15
Hal?-CHRg-CO-Y X
in which Hal® represents halogen and R¢ and Y
are as defined above for formula VIII.
20 This reaction is preferably performed in a

Ceg-Cio aromatic hydrocarbon of the type such as toluene
or benzene. The temperature at which the reaction is
performed is generally between 80 and 130°C, for
example between 100 and 120°C. Preferred coriditions

25 are, for example, refluxing in toluene.

G) In the case of the compounds of formula I in
which the dashed lines represent nothing, X = S and R,
and R; together form -CH=CH-.
30 According to the invention, these compounds are

prepared by reacting the thione below of formula XI:



in which n, Rl, R2, defined above for fornulae I formula IX - 25 05
JAN 2004 20 and 30C, in a solvent of the nitrite type such as acetonitrile
or isobutyronitrile, acetonitrile being preferred. 5 F) In the case of the
conpounds of formula I in which the dashed |ines represgg % hlng, X =S,
R4 and R5 together form --CR6=CR7- R7 represents hy o%ﬂ BThese
compounds are readily prepared by Tré€acting a thione of formula Ila: 10
(R3)n in which n, R, R2 and are as defined above for formula I, with a
hal o derivative of fornula X 1% Hal RLHR6-COY X in which Hal o represents
hal ogen and R6 and Y are gg~deirmeq above forgkornmula ViIl. 20 This
reaction is preferabIM per ﬁd in 8- ~C&+ﬁroﬁat|cxhydrocarbon of the
type such as toluene 8 ie. gg tenperat@ﬁ@ at which the reaction is
perfornmed is generally bef\>‘n 80 130C, for exanple between 100 and
120C. Preferred conditions 25 aré, for exanpl e, refluxing in toluene. G
In the case of the conpounds of fornmula | in which the dashed |ines
represent nothing, X = S and R4 and R5 together form-CH=CH . 30 According

to the invention, gpeéﬁlggnHOUQ S gge RPS eRAreMl by, raactangdehenedi one
bel ow of fornula XI: - (R 1)n H h
above for formulae I and VI1I, with a strong acid suc

5 @as sulphuric acid or hydrochloric acid, or

-
LS
a

alternatively with one of the acids listed above in the
case of variant C.

According to this process, the reaction
temperature required depends on the strength of the

10 acid used.
Generally, a temperature of between 10 and 40°C

is sufficient, for example between 20 and 30°C.
This reaction may be performed 1in agueous
medium. In this case, the reaction medium obtained must

15 be homogeneous.

VH) In the case of the compounds of formula I in
which the dashed lines represent nothing, X represents
©0 and R; and R; together form -CRg=CR;-.

20 These compounds are prepared by thermal

cyclization of a compound of formula XII:

Ra

R3
L
{(Ri)n N—CHR;-CHRg-OH
XN
N="gak
25 in which n, R;, Rz, Ri3, Rg¢ and R; are as defined_

above for formula I and alk represents (C1-Ce)alkyl,
followed by dehydrogenation of the resulting compound
of formula XIII:



0 5 JAN 2004 in which n, Rl, R2, R3, Ra and Rb are as defined above for
formulae | and VII, wth a strong acid such 5 as sul phuric acid or
hydrochloric acid, or alternatively with one of the acids |isted above in
the case of variant C. According to this process, the reaction
tenperature required depends on the-strength of the §0|d hf

Cenerally, a tenperature of between 10 and 40C is suff ﬂéMﬂ for exanpl e
bet ween 20 and 30C. This reactionR3 erforned in agueous nedium In
this case, the reaction nedi um obtaiyaed a3t 15 be honpbgeneous. H) In the
case of the compounds of for yhich t dashed |ines represent

ld R5 tmgettér 'forq- CR6=CR7- . 20 These

nothing, X represents QRa

conmpounds are prepared by thu 'zatianﬁgf a conmpound of formula
XIl: (R)n 1l NCHR -CHRE-OH X whi-ch nY¢Rl, R2, R3 , R6 and R7 are
as defined above for fornula | and alk represents (Cl CB)aIkyI fol | oned
by dehydrogenation of the resulting conpound of fornmula XIll: - 27 (R )n
R RR RXIlIl Re 05 JAN 2004 according to the standard processes of

organi ¢ cRERPELRPY sot@s tid @bt E&LANCRE SexpBEPERSEBADO oP ¥ orul a | .
The ther makhepekiczat, i o8o s beopesbedii®d the expected compound of

5 formula I. The thermal cyclization may be performed,
for example, in a C;-C¢ monohydroxylated aliphatic
alcohol such as ethanol, isopropanol or tert-butanol as

solvent, at a temperature of between 80 and 160°C.

10 I) In the case of the compounds of formula I in
which the dashed 1lines indicate the presence of a
double bond.

These compounds are prepared by dehydrogenation
of the corresponding compounds of formula I in which

15 the dashed lines represent nothing.

This dehydrogenation reaction is performed in a
manner that is known per se, for example by the action
of:

- sulphur (cf. Organic Synthesis, Vvol. 2, published by

20 John Wiley & Sons, 18988, pége 423; Organic Synthesis,
Vol. 3, published by John Wiley & Sons, 1988, page
729);

- 5% palladium-on-charcoal in a refluxing decalin
(cf. Organic Synthesis, Vol. 4, published by John Wiley

25 & Sons, ‘1988, page 536); )

- 2,3-dichloro-5, 6-dicyano-1, 4~-benzoguinone or oDQ
(cf. Organic Synthesis, Vol. 5, published by John Wiley
& Sons, 1988, page 428; Synthesis, 19283, 310).

The thiones of formulae JII and IIa are

30 compounds that are readily prepared by organic'
synthesis from commercial products.

The thiones of formula Ila are thiones of

formula II in which R, represents a hydrogen atom.



for exanple, in a C2-C6 nonohydroxyl ated aliphatic alcohol such as

et hanol , isopropanol or tert-butanol as solvent, at a tenperature of

bet ween 80 and 160C. 10 I) In the case of the compounds of fornula | in
whi ch the dashed lines indicate the presence of a double bond. These
conpounds are prepared by dehydrogeratigon of the corresarighﬁ%wfonpounds
of formula | in which 15 the dashed |ines represent not s S

dehydr ogenati on re&hbb@nddhﬁmﬁﬁ@ﬁﬁmdﬂlbépeéﬁﬁﬂmy eat pi spknedn bger se
for exanpl t he acti f, | phur Organi ¢ nt hes Vol . 2,
publ i shed gQHQUngh ’\ﬁl @)P%& y 18¥s8 é(%aa%%”h%S ang g8hifc %iynttﬁlgm s,
Vol . 3, pubtbsbedebydéshm1%bbeyn& Sons 1988, page 729); - 5%

pal | adi um on- char coal Adefluxin ( ni ¢ Syathesis, Vol
4, published by John%ey €0 %?s%%s %Sé“ﬁter Cée%%%’a . SEREhes

2,3-di &hl 0£®:516- 1888yadé-3B74- benzqu|none or DDQ (cf. Organic Synthesis,
Vol . 5, pu?%ished by John Wley & Sons, 1988, page 428; Synthesis, 1983,
310). The iones of formulae Il and Ila are 30 conpounds that are readily
prepared by organi ¢ Seygssgedi &indemlcomiekdal Fpedautel. WThe Kifizemes of
formul a IIgaﬁrﬁ t hianes nof,auhyad @, 1.1 4 n pbh cheldn r eppesent s 13 ghy.dr ogen

- atom - 5 JAN 2004 These conpounds may especi al [y be prepared by
follomnng &HH 6Bﬂ|onally by adapting any one of the processes described

in: -a9pindler Juergere Keepber gsbmar:etlénsdleﬁsbre 5 2drtlcul881y 36-37 or

- Setescak _Linda, L.; Dekow Frederick W; Kitzen Jan M_ Marti aw ence
Lo ], Nbd egﬁgﬁpe ?#ua3syR¥§951s of 1,3,4,5-tetrahydro-(1H, %—
1,3-benzodiazepine-2-thione, 1,3,4,5-tetrahydro-
{(1H, 3H) -4-phenyl-1,3-benzodiazepine-2-thione and

1,3,4,5-tetrahydro-(1H, 3H) -3-methyl-4-phenyl-1,3-
15 benzodiazepine-Z-thicne.

By way of example, when Ra represents
optionally substituted aryl or heterocaryl and Rs
represents H, one route for synthesizing the thione of
formula II in which the dashed lines represent nothing

20 is proposed in Scheme 1 below.



401-404. 10 These two publications nore particularly describe the
synthesis of 1,3,4,5-tetrahydro-(1H, 3H)- 1, 3-benzodi azepi ne- 2-t hi one,
1,3,4,5-tetrahydro- (1H, 3H)-4-phenyl -1, 3-benzodi azepi ne-2-t hi one and

1, 3,4,5-tetrahydro- (I H, 3H) - 3- net hyl - 4- phenyl -1, 3 15 N 200
benzodi azepi ne- 2-t hi one. By way of example, when R2 repre%gA9 éptionally
substituted aryl or heteroaryl and R3 represents H, one route for

synt hesi zing the thione of formula Il in which the dashed |ines represent
nothing 20 is proposed in Schene 1 below. - 29 xiv R2 xvl H2/N 1

CH3MgHal 6 1. NaNO t am(jéh%%ﬁ?@ CS2 (Rl xv Ry A (R )n it NH
NH2 R2 SCHE AN 2004 R2 40 5 JAN 20 ketone XIV is
treated, under'ths ondi tFronsTWrth a Gi g RageoH, of fornul a
CH3
MyHal 6 HO Ry
R:
XNV
|
1. N8N02
strong acid NHS+
-~ (Ro)
2.base
Rz
vV
S
cs ¥
NH, —_ N\‘(
Ry (Ridn NH
NH,
R, R;

XVI

SCHEME 1



in which Hal 6 is a hal ogen atom The process is perforned, for exanple, in

an et her,
di | sopropy
50C and pr

preferably an 5 aliphatic ether such as diethyl ether or
| ether or tetrahydrofuran, at a tenperature of between
eferably between 30 and 40C. After dehydration of the

i nternedi ate al cohol (in acidic nediun), conpound XV is (&CNEKd

10 f orm of
counterion
t he dehydr

a salt. The nature of the fterion in conpound XV (whi

20 and
in the
ch

is not represented in_Schenme 1) depends on the acid used for

ation. IThe h&skhone s&dy, &8npbuRALSY: i SLEFREL et G t4H %4

i um

nitrite in dpRiRHeIRNCEQMh a StF Otk AE1 fe iRt a5 15 ohidn ac grbBaati d, and
the internmediate conpound is then treated with a base and(g%ggerably wth

a hydroxi

@ oWhtigd t Jisd sudF ag aRedlCR& RECH- h X itk

a

ni um

hydr oxi de. pEe #in%D CERROUBGan1E0r Miha XV ohar pedbisfe2éblhersubj ect ed

to a hydro
such as®a

genation in the presence of .. nickel in a solvent. of I
LaaEhed dal REHGF o &7 (S5 he SRS stbh i soptoRy]

type

di met hyl f orgeErdenr at ed rabRERIcEUe ,0f a betweannBdr amndr e 10GC erdvepref er abl y
rature of fromp0 to. 25 70C. The thione is,fLpally prepared by
4 QWFH%655h Eﬁﬁﬁﬁﬁﬁhﬂ%&%ﬁtV$?% @r%%% %?sgrphide, under
.suitabl e conditionaafsienh dshytlentéxanpd e, tate imféemednageClalCsotadl phatic
al cohol , faor._exanplke .in 0 refl uxi thaggl .. An e f
§05FC" el | BRI Sops Bsent®

at a tenpe
reacting t

preparing tfifond

i n and -

repiesent a

hydr oged dtcom amd t ke dadhted |Thees megpresemi naths ng?c'rlmt;eiiq’lmtlrfat ed in
Schere 2 beéo%ou'nd’ngVNC(w}I}gh Wt N o fKEEOH e~ 2 &pr&bented in

15

20

25

30

Scheme 1) depends on the acid used for the dehydration.
In the next step, compound XV 1is treated witﬁ sodium
nitrite in the presence of a strong acid such as
hydrochloric acid, and the intermediate compound 1is
then treated with a Dbase and preferably with a
hydroxide of the type such as an alkali metal hydroxide
or ammonium hydroxide.

The diazo compound of formula XVI obtained is
then subjected to a hydrogenation in the presence of
nickel in a solvent of polar ‘type such as a
(C1-Cglalkanol or an amide of the type such as
dimethylformamide, at a teﬁperature of between 30 and
100°C and preferably at a temperature of from 50 to
70°C.

The thione is finally prepared by reacting the
hydrogenated compound XVII with carbon disulphide,
under suitable conditions such as, for example, at
refliux in a C;-C¢ aliphatic alcohol, for example in
refluxing ethancl.

Another process for ©preparing thiones of

formula II in which R; and R; both represent a hydrogen

atom and the dashed 1lines represent nothing is

illustrated in Scheme 2 below.



xvm XCC 0 5 JAN 2004 xx 1 NO2 CH2 c=0 NH2 ,~~INr2 3 {R)n XX 'S Reducing
agent CH2 C=0 NH2 NH2 CS2 SCHEME 2 XX I|b CH2 CH2 NH, - 32 0 5 JAN
2004 The amine of forrmula XXla is prepared in a conventional nanner by the
action of thionyl chloride, followed by amonia, and fi n@l lé bé catal ytic
hydrogenation in the presence of Raneyqnickel. 5 Next, th 3 9\‘y|
function of conpound XXla is reduced by the action of a suitable reducing
agent. Exanples of suitable reducing agents are hydrides (such as lithium
al um ni um hydri de, sodi um borohydride, sodi um cyanoborohydri de,

BH3/ BF3- Et 20 and Et3SiH) , zinc 10 in hyqlrogchl oric acid nedi urpJ lithiumin

armoni acal NC2 ™ socy, NH. 02
{Riin— — Rin —> Ry
CH,-COCH CHz-CC~Cl CH

i 2

XVH XX AKX '

¢z
°
XXla N
Reducing
agent
NH,
Cs. (R1)n_©:
Ry WQNH —— chy
CH
H g 72
XX NH,

SCHEME 2



medi um or Raney nickel in ethanolic nmedium The reduction may al so be
performed by catalytic hydrogenation, for exanple in the presence of
pal | adi um on-charcoal or platinumoxide. 15 The process is preferably
performed in the presence of Li AlH4. The reduction of conmpound XXla gives
compound XXIb. The amine XXIb is then teacted with carbonl3dAillhi de,
preferably in a polar solvent of Cl-Cg 20 al kanol type (such as, for

exanpl e, ethanol) a tenperatpre of bet 80.an t d of the
reaction. The sul pﬁ“}‘cfesa ngfaor?rﬁl ch{fguglrae ?%ila}ﬁ I 3}% g%%gg%@%ﬁf r%% the
cor r espondicbgviehitdnes lofmdrorem| by | Ehe 2&tOuen poksihhengyntdididrs deout e

consi sts i acting the a Late Lon farmula, |l . (R 1l 30 in
which n. RICLEFVemY kY ralBraREL % or efaqg"’\‘/lef,)ywj o o AN soark
whi ch Hal Shydpreseats ca imaltdge prsEncand falBerepresdil. (CL-C6)al kyl, in a
pol ar rotic solv su S ' ' 088! cofBbuntXadilL &

(Ca. CBAI kanol . R ?%h%@%ﬁ%%#%ﬁﬁ?%%ﬁ-%s“o JAN 2004 the al kyl
chai n of tmedakedhdobyusde agcsdbnentf slioubditablEespPRfCcEX@ctd9fo the al k

chain_of Fﬁﬁapgh%s dor iMali Mo o TREaL SACL | RFeRt st B et RyORE dels WddtH his halo

5 derivative prefera performed at” a tenperature of bhetween 15 and
. 50C and pr eber érttitiyy belwBeRiRD adydrIicte. f oFC8kERpl EFCHYSEMIe:

tenper at ur goqThirs PFOEESSrbSy @1 &b Culpar, | Bradyayt agequethoiH) t he jprepar ati on
of corrpoun%g of fo&ryrrul a \,/32;1 1|§3r/1 whi ch alk 10 represent.s rareth | .. F(’zre_Lferany,

Hal 5 rlepr ednt §YAROChdioFe Cat GR1d medium,  lithium in = ammoniaca

medium or Raney nickel in ethanolic medium.

The reduction may also be performed by
catalytic hydrogenation, for example in the presence of
palladium-on-charcoal or platinum oxide.

15 The process 1is preferably performed in the
presence of LiAlH,. The reduction of compound XXIa
gives compound XXTIb.

The amine XXIb 1is then reacted with carbon
disulphide, preferably in a polar solvent of C;-Cg

20 alkanol type (such as, for example, ethanol), at a
temperature of between 80 and 150°C at the end of the
reaction.

The sulphides of formula Va are readily
obtained from the corresponding thiones of formula II.

25 One possible synthetic route consists 1in

reacting the appropriate thione of formula II:

Rs
7 I
(Rq)n NR,
N
H S
30 in which n, Ry, Rz, Rz; and R; are as defined

above, with a halide Hal®-alk in which Hal® represents a
halogen atom and alk represents (Ci-Cg¢)alkyl, in a polar
protic solvent such as an aliphatic alcohol, for
example a (C;-Cg¢)alkanol. It is strongly desirable that



The conpounds of fornmula XI in which R3 represents a hydrogen atom may be
prepared using the process illustrated in Scheme 3 below. - 34 - 0 5 JAN
7004 XXH N2 CHCOOH | R7 SOCI2 N2 (Rsin CHCOC R2 XXIl1 ORra
NH CH2-CH. ORb / NO2 xxv Reducing agent (R (R )n NH2 , CHC
)I-(l)2(;\|NI—l—CJ—|yC H® RS R2 . XI (R )n H?2d-C,OR mmNHO@ZIAMUM R R2

the alkyl chain of the alcohol used as solvent should
correspond exactly to the alk chain of the halo
derivative.

The reacticn of the thione II with this halo

S derivative is preferably performed at a temperature of

between 15 and 50°C and preferentially between 20 and
30°C, for example at room temperature.

This process is particularly advantageous for
the preparation of compounds of formula Va in which alk

10 represents methyl.

Preferably, Hal® represents an iodine atom.

The compounds of formula XI in which R;
represents a hydrogen atom may be prepared using the

process illustrated in Scheme 3 below.



SCHEME 3 - 35 0 5 JAN 2004 The am de of fornmula XXIV is prepared
conventionally starting with the acid of formula XXII by the action of

t hi onyl chloride and the appropriate am ne of formnmula NH2- CH2- CH( ORa)
(ORb) in which Ra and Ro 5 are as defined above for fornmula XI. Next, the
am de XXIV is subjected to a hydroge ion reaction in SA%Nﬂp sence of
pal | adi um on- charcoal so as to convert the nitro functp anm ne
function. This conversion is performed under the 10 standard condltions of
organi ¢ chem stry. The carbonyl function of the resulting amne is then

reduced by the act oNn af, a SU|tabIe hydrlde f e, exanple lithium alum nium
hydride, sodi wg u ydr| de >854i um CM%Q hydr| de or
dllsobutylalun1n|“u . 15 Next, t he Q] q&ned XXVI, is treated

with carbon dISU|phI un er the sane condltlons déscrlbed above in the
case of conpound XVI | Schene 1) or in the cage of conpound XXIb (Schenme
2). The conpounds offornmula X1 in which 8% 20 represents hydrogen may be
synt hesi zed by carrying out the process ill listrated i.fRsScheme 4 bel ow. -
36 NH2- CHR7- CHRE-OH 0 5 JAN 2004 NO2 CHR2- - OB'NH"7(¥1Rgr, CHR6 OH H2/ Pd- C
XXEX NH2 CHR2-C H2- i H

OR
Ny eRC PR
(RJH—EZZ:]: in b ———— {(Relny JOR,
CH-CQO—NH—CR,—CH
CH-CO~ H HxPd-C ; 2 ~ORy,
Rz . Rz

XXV AXN

IRedudng P NH,

agent (Rﬁn‘@ ORg
CH—CHy—NH~CHCH,
X

ORy
R l
e OR5
(Ry) N—CHy—CH_
n z \ORb
N—‘Q

S

XXvi

‘ Xl-

|
SCHEME 3



1 HR7 HOCHRG6 R{R }n H XXX Reducing agent N--CHR -C HR6-CH alk-Ha |7 N
CHR; - CHR6- OH NS--al k X11 CHR2--CO- NH-CHR7 HG CHR XXV11l SCHEME 4 - 37 -
0 5 JAN 2004 The amine of formula XXVII is prepared sinply by reacting an
am ne of fornmula NH2-CHR7-CHR6-COH, in which R6 and R7 are as defined above
for formula I, with the acid chloride of formula XXIII. OrhiuaN i8kction is 5
carried out under the standard condi'tiens, preferentially in the presence
of a base, and preferably of an organic base. The next three ste%) whi ch
ons

lead to the conpoufffieof PBAREl a XXX, BPETEARri el But thdePrEHTi

conpar abl ecb?xvteﬁh%l%%%a_lﬁ’zf $08rd Xixn:\i%SImeOfac@armwnﬂomyau DPAT Tconpound
Xl (Scherre Nex npound S react ed w 17-alk _i.n V\/m ch Hall

. xt,
represent sy H%h%géﬁtaPBmoéndt%}‘RnY% ChEPrEgE| thfi SEPEREY S ey be
carried ougmdp@erot hﬁorﬁ@mlmagmmudnaedoamvenf athitdte Roraret siwon of the

15 thione Il into the sul phide of formula Va, This reaction is preferabl
perforfed PR €a3€1965 1) ﬁ(}}io"%\/{%& écfwal ﬁgh corr esponds exacltoly to thg

al k chain of alk-Haxt,andcmét hamildal | X BV k- Hsl7 subiddiodd Hakb  a
hydrogenation reaction in the presence of palladium-on-
charcoal so as to convert the nitro function into an
amine function. This conversion is performed under the
10 standard conditions of organic chemistry.

The carbonyl function of the resulting amine is
then reduced by the action of a suitable hydride, for
example lithium aluminium hydride, sodium borohydride,
sodium cyanoborohydride or diisobutylaluminium hydride.

15 Next, the amine obtained, XXVI, is treated with
carbon disulphide under the same conditions described
above in the case of compound XVII (Scheme 1) or in the
case of compound XXIb (Scheme 2).

The compounds of formula XII in which R

20 represents hydrogen may be synthesized by carrying out

the process illustrated in Scheme 4 below:



represents an iodine atom 20 'The hypolipi daem ant activity of the
conpounds of the invention result fromtheir ability to reduce the
secretion of apo ClI1. The biological test which follows was devel oped so
as to denonstrate this activity. It reveals the capacity of the conpounds
of 25 the invention to reduce the se_cr3e6ti_on of apo Cl 11 l@s pne of human
hepat ocytes Hep & in culture. The Hep & cell line is derived Troma human
hepatic carcinonma (ref. ECACC No. 85011430). The cells are cultured at 37C,
5% CO2 in 30 96-well mcrotitration plates at a rate of 40 000 cells

(200 p.1) per well, ina DMEMbuffer, 10% foetal cgalf, serum 1% G utamax +
antibiotics, for¢24youfs. TheM &t dtedi um #5 yferf renoved and repl aced
with the saff®’ ad| ln cont ai ni g The feSt:SlEIBg; ncas at a 35 concentration
of 10 m The cells ar &"Fncifated for 24 hours at” 37€R:B9%THP and the
mediumis then renmoved. The anmount of apolipoprotein ClIl sEdfeted into
the nmedi umis neasured*by neans of an assay of ELLSA type. ’sh sanpl e of
culture nediumis diluted 5-fold - 38 0 5 JAN ZO(I in a 100oaM phosphat e

buffer, 1% BSA. 100 | of each dilution aretpkacedjin the wells of 96-well
mcrotitration plates sensitized beforehand with anti human Apo Cl11)

. polyclonal antibody for 18 hours Sganghgpassivated at a rate of 1 g per well
in 100 MM PBS apf~pa¥%ivated with 8@ | of 1002xM-PRS per 1% BSA for 1
hour at 20C. (FEpef lution of mediumis ingalh 2 hours at 37C and
the wells are théwWasirdcwi+hH4 10 baths of 6O MBS o—GwdYrEneen 20.
100 I of a solution diluted i 6;.;;5[700 nm PBS, 1% BSA of ‘anti (@peuakl!!)

pol ycl onal anti body coupl qu_LéHRﬁperoxi dase are added to each well and

i ncubat ed at 37&*% XXVR

SR

cs,

(R,)n~©\>\ HR,—C HRg—OH
NTSs

XXX

l alk-Hal?
' R
_ fR1)nd\H HR;—CHR;—OH
s

Sealk

Xl

SCHEME 4




for 2 hours. After a further washing identical to the 15 previ ous washing,
100 I of a 50 mM phosphate buffer, 15 nmMcitrate, pH = 5.5 containing 1.5
ng/ mL of ortho- phenyl enediamne and 0.5 I/m of hydrogen peroxide (H202)
are added to each well. The plate is incubated for 20 mnutes in the dark
and the reaction is then 20 stopped Ry adding 100 tI of pN JiglayThe
optical density is read directly using’'a spectrophotoneter JA 3[52 nm The

e ng an assayed hBlEn Tertin f ASSTIY SRICH: P o cBb SRa S Y came
usi ng an assaye n i I"u under sane
c?nditihonsbﬁls rdrec pog Cldrd  emitai ned i formihka c WHuCERaredHERmMOH n tille absence
of a chemg¢ reat nent.,, the S f C S £l %+ ( 0%;i.phi bi tion
. Under tH lE%ngFt?%asRUsae%e, %%ecﬁ)gffrg%c? %%Q%ﬁ/séb(%nftb %Ie“qlggl (I)Ig iépsltglo )
negl i gi bl eth&hectioki chiprafiet hef cliemmudl SXBEIAncdhion reaetier| S5 s
rreasuresd bg%gpgegechn{ngge of ,S&&ni NGy th Neldalg redohg ragkisve

subst ances "bring about a reduction in the secretion of Apo Clll into the
nmedi um by phefedsnsdhddent &Rl | $heThertererAer at?on & ApoS®l || 8¢ neasur ed

for each tﬁfgk?‘ﬁﬁ%?“%fogﬁaf&ﬁb%w m%e_c%éolnetxecsttlﬁﬁ@et@,Q%tﬁ\%qnt). The

percentage o ition is calculated according to:. - 39 0 5, 2004

100 - (Apo ‘@rifhcdgreéntiatien GPPROVREaCHeORHD) XX Apo2ERl FaEEHENt rat i on

wi thout trggatmptadhe REeMage HonpgHidrid ond sthal cuhsgeddnithe 5 for
t he substances that show_no toxicity on_the Hep % cells.
ﬁgéggur =i

By, way, -of
exanpl’d t AENBEF E&RPageO8f | FRMBHIGN ed t fETES) (ﬂmd&(}f for mul a
| in which(XcEefie 30.=Mixth2 corffoumndReXxXHis Reéaztéedivheniakn@lR4 and R5

in which Hal’ represents a halogen atom and alk is
(C;-Cgslalkyl. This reaction may be carried out under the
conditions specified above for the conversion of the

15 thione II into the sulphide of formula Va. This
reaction 1is preferably performed in a C;-Cg¢ alkanol
whose alkyl chain corresponds exactly to the alk chain
of alk-Hal’ and with a halide alk-Hal’ in which Hal’
represents an iodine atom.

20 The hypolipidaemiant activity of the compounds
of the invention result from their ability to reduce
the secretion of apo CIII. The biological test which
follows was developed sé_ as to demonstrate this
activity. It reveals the capacity of the compounds of

25 the invention to reduce the secretion of apo CIII by a
line of human hepatocytes Hep G2 in culture.

The Hep G2 cell line is derived from a human
hepatic carcinoma (ref. ECACC No. 85011430).
'The cells are cultured at  37°C, 5%.CO; in

30 96-well microtitration plates at a rate of 40 000 cells
(200 pl) per well in a DMEM buffer, 10% foetal calf
serum, 1% Glutamax + antibiotics, for 24 hours. The
culture medium is then removed and replaced with the
same medium containing the test substances at a

35 concentration of 10 um. The cells are incubated for 24
hours at 37°C, 5% CO; and the medium is then removed.

The amount of apolipoprotein CIII secreted into
the medium is measured by means of an assay of ELISA

type. Each sample of culture medium is diluted 5-fold



10 together form -CR6=CRS (Exanple 4 below) is 80-100 micronolar% The
concentration of conpound of Exanple 4 which gives a 50% i nhibition of the

secretion of Apo CIIl in this test is 17.4 M No cell toxicity is
observed with the conpound of Exanple 4 for the 15 conc gltr tisons st udi ed.
The invention is illustrated hereinbeéd®wwith the aid o¢ dpga@?ations and

exanples. It is not intended to be linmted to the disclosure of these
Islpgc! fi cmﬁ?@?{r]ral 6__330021614 PBEE’d RZABAEtéI\Ibllﬂ?reepar ati @rof 1he khi ede ®8Chornul a
in ch n = 0; an = = H_The_title oungdgi s db
carrying dih UHECR he %%ce?&afgs%cri bed i ﬁhgpi ng{égrﬂEJuegfen;?éKgprr%%gr d
SeRrEEZrRX;Tlg\Jnﬁmz tr@fion; [b8Tes 36:97sitizedelbehorepppat Yithosen 30
. Prepar ation_of._th i f = ' = 0;
_ T nof; fhe thi ong 9 oMy | fotnigmhehre = 0, R2
= - O6H5 arﬁf’tF?SF:UIE?Drheptol tcl%e éo%oﬁﬁd (Igré brepared in accor dance. with the
teachi By GindFR&s5282888. at 40rae50fAN PG0 HEREPARATIIEN 3 Pridhafati on of
weztgl %pear?%oé%%#]ﬁ&% %Pth?"’ﬁbghum 5£01 R vt BB ddir R2 BEH £orCH3 (a)
(2,2-Dine yethyl)-2-(2-nitro- 5 phenyl)acetanm de 21.0 g (0.2 nol) of
am noacet &l detydeatdi #8tRyl acetal dissolved in 200 ml of chloroformare
~placed in a reactpr-hoggiNeridh t bR2m@edi fr®. 4 Mihkubhtedri édblryl 2m ne. The
reaction nediumis brought to and 10 f?isnt ai neghat 10C.. A S(\)Jilé%i op of 0.2

nol of hours at 37°C and the we are en washed
10 baths of 100 mM PBS, 0.3% Tween 20. 100 pl of a
solution diluted in 100 mM PBS, 1% BSA of
anti(apo CIII) polycleonal antibody coupled to

peroxidase are added to each well and incubated at 37°C

for 2 hours. After a further washing identical to the
15 previous washing, 100 pl of a 50 mM phosphate buffer,

15 mM citrate, pH = 5.5 containing 1.5 mg/mi of ortho-

phenylenediamine and 0.5 pl/ml of hydrogen peroxide

(H,0,) are added to each well. The plate is incubated

for 20 ﬁdnutes in the dark and the reaction 1is then
20 stopped by adding 100 pl of 1N HCI.

The optical density is read directly using a
spectrophotometer at 492 nm. The amount of Apo CIITI is
calculated relative to a 'palibration curve produced
using an assayed human serum of Apo CIII and diluted

25 under the same conditions as the Apo CIII contained in
the culture medium.

In the absence of a chemical treatment, the
response of the cells is 100% (0% inhibition). Under
the conditions used, the effect of DMSO on the cells is

30 negligible. The toxicity of the chemical substances on
the cells is measured by the technique of staining with
neutral red.

The active substances bring about a reduction
in the secretion of 2Apo CIII into the medium by the

35 adherent cells. The concentration of Apo CIII is
measured for each treatment and compared with the
control test (no treatment).

The percentage of inhibition 1is calculated

according to:




2-ni trophenyl acetyl chloride in 200 m of chloroformis added to this
solution. The reaction nediumis allowed to return to roomtenperature and
stirring is continued for 12 hours. 15 Aqueous sodi um hydroxi de sol ution
is then added, after which the organic phase is allowed 0t5o A@gprate by
settling and is separated out and dri+e8l® ever anhydrous sod?u ul phat e.
After evaporation of the solvent under reduced pressure, a beige-col oured
20 solid is obtaltedr (dbhochIii reorcgstaklitizadwitdmta earimeiur & aGfC tHexane and

ethyl acetate. 35 g of sol 1 wi th |tin ojnt.  of n,.89 and 90C
are thus obtained. 25 (B)° l\dl-% f%crre?t}r%%/le?%y‘?#]i&&-%?ngén%%%é%yl ) -

acetam de 40 g of the conpound obtained in step (a) above dissolved in 750
m of ethanol are o] i ayt.qcl.ave in.t r e 5 g of
5% pal | adi um on- 33}{@%617%%%2%%2?5% %&eslglglrlg%o o??oi%agg% ﬁ%ﬁ?gggﬁiyAﬂer
filteri Ag ofdr t Heecavdisyencasd thatapshewi ng ¢okithidysolverite BSpgGaf an oi |
are obtainegjmwhich are used in crude formin the rest of the synthesis.
35 (c) N-(2,2-Di nmet hoxyet hyl)-2-(2-am nophenyl)- ethylamne 28.1 g (0.74
nol ) of 1ithium al UAY nPa¥ RfdEraEr1sus fdid Py $epgmed o bf 1RRkY k868

tetrahydr ofgasloe® Bop AN 2Q0bourfd opl 8cefultl & Xyl IyK Lok eRCLOE,
- mai ntai ned under an inert atnosphere. The reaction nmediumis cooled to a

t enper at ur &' et owFeoT Bad=38e 3 §liof Frhd LoRpBURBYbt2Rted4i PRf efs 5 (b)
di ssol ved ito@sthet ofoamhydcapscr-et r@namsiaran weeowddeds t 08bhiso

sol uti on, %ﬁé¥§%£T§E€F &Qésconcentration of compound of Example 4

which gives a 50% inhibition of the secretion of

Apo CIII in this test is 17.4 uM. No cell toxicity is

observed with the compound of Example 4 for the
15 concentrations studied.

The invention is illustrated hereinbelow with
the aid of preparations and examples. It is not
intended to be limited to the disclosure of these
specific examples.

20
- PREPARATION 1

Preparation of the thione of formula IXIa in
which n = 0; and R, = Ry = H

The title compound is prepared by carrying out

25 the process described in Spindler Juergen; Kempter
Gerhard; Z. Chem.; 27; 1; 1987; 36-37. Its melting
peoint is 185°C.

‘PREPARATION 2 .
30 Preparation of the thione of formula IXa in
which n = 0; R; = -CgHs and Ry = H
The title compound i1is prepared in accordance
with the teaching of FR 2 528 B38.



tenperature. The mxture is nmaintained at the reflux point of the solvent
for 8 hours with stirring. The reaction nediumis again cooled to a 10

t enperature bel ow 10C and 100 nl of water are added slowy to this
solution so as to destroy the excess hydride present. TQ§ mNRENi um

hydr oxi des fornmed are drained and r+ ngégd-wi th chloroform The organic
phases separated out are dried over 15 anhydrous sodi um sul phate and then
evapor at ed under rerRErxRRATIGSSHre. 23 g of an oil are thus isolated, and

are used in crude formin the nex ep. ) .
D 02 5D ot howoer EFSBaFat {6 N AP, llope | of | formura xx am o

22.6 g (0. 288iqioln of0cakpen RBukFpHi;d®adFsBelwvetCHi n 180 nl of ethanol are
placed in a 500 m 0 O ; ] the ,c J obtained in the
precedi ng step di ss{)?esg% Pn’ Zlg%ﬁh?t}g?“é‘tg%%}ggf %5923?;%89025 to this

sol uti oh, athgrmoMmaesipeniadere. The tenperature rises from18 to 22C. The
reaction nmediumis iﬁm g Stior bl Q\Q&f)OroézaﬁgﬂPéc@taerrﬁé% and the
[ [ at_t I

reacti on mediumis _then mmaintaine he ref Tux point of the solvent for
6 hours. THEeRad LREsPelvaenial IZ8edBrE ochePtPARCEE BEEMRIGHRT atur e,

after which thesplvent degamapor atedef f amdergredugesh pressur eof A thi ck
"green oil is obtained, which is recrystallijized from 100 m of ethanol. 21

g of a sol i'F MR PHeEle i nghoi FEA0F17D FIGTE APe FFRRINSOIMG Y- 42 0
5 JAN 2004 n2RERARAJEON 4tPrepargti omaof ddlegiurone oaf forpukalXX%in which
5 wi th the X auCT G T4 36 oo 847" L BREMARANTION S B SRR B br  The o
conpound ofaddwdnuta Xhibk iswlution. The reaction medium is allowed
to return to room temperature and stirring is continued
for 12 hours.
15 Agqueous sodium hydroxide solution is then
added, after which the organic phase 1is allowed to
separate by settling and is separated out and dried
over anhydrous sodium sulphate. After evaporation of
the solﬁent under reduced pressure, a beige-coloured
20 solid is obtained, which 1is recrystallized from a
mixture of hexane and ethyl acetate. 35 g of a solid
with a melting point of between B89 and 90°C are thus
obtained. -
25 (b} N-(2,2-Dimethoxyethyl)-2-{2-aminophenyl) -
acetamide

40 g of the compound obtained in step (a) above
dissolved in 750 ml of ethanol are hydrogenated in an
autoclave in the presence of 5 g of 5% palladium-on-

30 charcoal at a pressure of 120 bar of hydrogen.

After filtering off the catalyst and
evaporating off the solvent, 35 g of an o©il are
obtained, which are used in crude form in the rest of
the synthesis.

35

(¢} N-(2,2-Dimethoxyethyl)-2-(2-aminophenyl)-
ethylamine

28.1 g (0.74 moel) of lithium aluminium hydride

suspended in 280 ml of anhydrous tetrahydrofuran are



whichn =0, RR =R3=R6 =H R7/ =-C6H5 10 11.6 g (0.039 nol) of *
3-(2-hydroxy-I|- phenylethyl)-(1H 3H)-1, 3-benzodi azepi ne-2-thi one
suspended in 120 mM of ethanol are placed in a 250 m reactor. g
(0.078 nol) of nethyl iodide are added 15 to this sol utloﬁ15dﬁﬂmhe
reaction nmediumis then maintained at fhe_reflux point of the solvent for 1
hour. A considerable evolution of nmethyl nmercaptan is observed. The

mxture isAldQuedifoar et urittd rearto20 fAMmelatdd euadrt hey sphyent is
t hen evaporated of f wunder reduced pressure. The residue is taken up in
di et hyl et R&MeERP@®ute aqueous ammoni um hydroxi de solution. A white

prec: pitate forns, 'MTSIé igbéétiiggﬁe@ic unbxélsdr@bgw@. 56 & gt@ﬁp@ramiwfvfl@ct de%th
a nelting point o e _obt ai ne rystallize rom
a nmixture &EJ’rfB‘kaL% %nﬂnét h% Salet%t et mrh‘éO’BPBHB%t 9 €§n %goll—ét%ﬁe%as a

nel tingspoi() otlidszivedl4dl. 3BE hydidchinhidecot tm:tarhjf@r@fmpmmnd
recrystallizes fr cetone and has | ting poin 35C
PREPARATI OREE Pr BPAFAL | 617 of CPAE S aIoAMGS b FBEM SiitafteaOal? tidl

= R3 = H ancknaderatui@H3 $ﬁe33mﬁxgute 1862maph)yadhetiheatt hitbee Jobﬂammed |n
Prepar at i on, o AN d@qg} | sso‘%h 0ol o aﬁgupga\gﬁghl Etﬁérln reactor. The

“mixture is Stifre fon 1S co ete 23.2 m (0.3724
mol, 2 eq.) of CHSIThe4 Beacison JANegdon d|1§sola\@‘@drl n BEIad ofteretdanol are

added ?60p\45e%%3410atdéu Sb@héwrﬁe odh@rieachh on M Ui Sr Mairat ahagggat T ef
| ux. After hour, the solvent 1s evaporated of f_under 5 reduced gressure

and the re&il®ElY stphdihiakenlyiop so as to destroy Rne” erces
hydride present. The aluminium hydroxides formed are

drained and rinsed with chloroform.
The organic phases separated out are dried over
15 anhydrous sodium sulphate and then evaporated under
reduced pressure. 23 g of an o0il are thus isolated, and

are used in crude form in the next step.

(d) 3-(2,2-Dimethoxyethyl)-4,5-dihydro-(1H, 3H) -
20 1,3-benzodiazepine-2-thione
'22.6 g (0.298 mol) of carbon sulphide dissolved
in 180 ml of ethanol are placed in a 500 ml reactor.
0.149 mol of the _compound obtained 1in the
preceding step dissolved in 150 ml of ethanol is added
25 to this solution, at room temperature. The temperature
rises from 18 to 22°C. The reaction medium 1is left
stirring for 12 hours at room temperature and the
reaction medium is then maintained at the reflux point
of the solvent for 6 hours. The mixture is then -allowed
30 to return to room temperature, after which the solvent
is evaporated off under reduced pressure. A thick green
0il is obtained, which is recrystallized from 100 ml of
ethanol. 21 g of a solid with a melting point of 79 to

81°C are thus isolated.




500 mM of diethyl ether- A precipitate fornms, which is dissolved and
washed three tines with 50 ml of diethyl ether and then dried under
reduced pressure. 59.3 g of a creamcoloured product (yield = 99.4% wth
a nmelting 10 point of 171-173C are thus isolated. 1H NVR (300 MHz, DWVBO) S
(ppm: 11.42 (1H, s) ; 10.10 (1H, s); 42.45-7.24 (4H, m;03.188-8077 (2H,
m,; 3.27-3.24 (2H, m; 2.85 (3H, s). 15 EXAMPLE 1 Preparation of the
conpound of fornmul ZREPARARIOM 4X = -NCH3; n =0, R =R3 =R6 = H R+ R5
= -CR6=CR7-; R7 = - 0. Q26 | ), 1 0f e Ul phi f L.a V 20
obt ai ned in Prepar ggég%r%,&f%g %1% g?ﬂr%cettr%nqll%?i |°§ d??ﬁlgveﬁﬂmﬁéﬁul ar

si eves (4 whighdn6=80g &: etRyl= BarRosi ndlsflsare placed in a 250 nl reactor

mai ntai ned under a3 tLogen agd}ﬁ%ﬂgd e'ig:Thﬁtr%bléEBrie i8$ Sidddrethrte room
y

tenperature for 15 hours, a furthe f e 25 sarcosinate are then
added #nd whehr shet iterordadiaumt §F ef 1Ak P4Dr 6 hours. Next, a further 2 g
of ethyl sarcosinate are added to the reaction nediumand the mxture is
refluxed for a further 14 hours. After this reaction tine, no further

evol ution of CH3SHEREPAFRATHNE S ed. The reaction mediumis then
concentrated by -epaR@=aiatddnsier chedeomgonnds saff efoafiba XIICh ithe

~ bei ge-col ouged solid obtained is %ak_ep_}_u%(i n 2Q0,m of water plus 30 nl of
aqueous 794"838PuM B &dr B8nat 82 35 Boludtiod” Thé“€Bfution is extracted with
di chl aronet hane andidrs ed over0afRgdmolis sodiawdn suldph@-dyydamkyt-e sol vents

o e L YRR Aol Lo e d el ol ety ot ogrsply on
2004 - 44 suspended in 120 ml of ethanol are placed in a 250 ml
reactor.
11.0 g (0.078 mol) of methyl iodide are added
15 to this solution and the reaction medium is then
maintained at the reflux point of the solvent for 1
hour. A considerable evolution of methyl mercaptan is
observed.
The mixture is allowed to return to room
20 temperature and the solvent is then evaporated off
under reduced pressure. The residue is taken up in
diethyl ether and dilute agueous ammonium hydroxide
solution. A white precipitate forms, which 1is isolated
by draining. 7.6 g of a proéuct with a melting point of
25 137 to 139°C are obtained, and are recrystallized from
a mixture of hexane and ethyl acetate. The product thus
isolated has a melting point of 142 to 144°C.
The hydrochloride of the title compound
recrystdllizes from acetone and has a melting point of
30 132 to 135°cC.

PREPARATION 6
Preparation of the sulphide of formula V in_
which n = 0; R, = Ry = H and alk = -CH;
35 33.2 g {(0.1862 mol) of the thione obtained in
Preparation 1 and 300 ml of methanol are placed in a
1 1 reactor. The mixture is stirred until dissolution

is complete. Next, 23.2 ml (0.3724 mol, 2 eg.) of CHil



3.4 gof ayellowsolid wwth a nelting point of 132- 134C are thus

I sol ated. After recrystallization froma mxture of 30 m of hexane and 40

m of ethyl acetate, 2.7 g of a pale yellow solid (yield = 47.5% with a

5 melting point of 132-134C are isolated. 1H NVR (300 MHz, DVsO) S (Ppm:

10 15 7.30-7.27 (1H, m),; 7.22-7.16 (2&3 A);, 7.05-6.99 ((sd am00 4- 18 (2H,

s); 3.88 (2H, s); 3.14 (3H, s); 3.12-3.07 (2H, s) EXAMPLE 2 Preparation of

the corrpoucmﬂs@m‘f;@ﬁmilm 50i 1l W cheXhaneNHare —adfeR2 dGrRvisdB6teo H R4 +
q5 = -C6H5 a) Preparatlon of the compound of formula VII

|n whi ch F§ Lsﬁﬁlxtﬁé n=0; R7ZT =-C6H5; R and Rb together form

-CH2-CH2 4.4 g (0. @ﬁaijaamd:ﬁi@ﬁ triest isur phisden@ma?ahreeldi et Prefanat-i on 6, 80

m of acet QLtriI nd 5.2 0 I g f ng

anmi ne: H2N-* ERA- (‘:F %‘ezu asgog‘\’%%g:cgg In a fg%a)rﬁe@; etggt orgLr%nlgf%\#t ai ned

under & 25edutedgexreaatsmmohené thee yeatdien ifedruemi $3k@mt@P néd at 50C

for 12 ho S | 1 topr e re ig20C). 100
ﬁb? ﬁ?hek éﬂéﬁﬁfﬁ é@ﬁ AL %e prﬁf{dﬂgﬂﬁoéﬁ@p %ﬁié 1620C) .

m of diet are then eécipitate forned glltered of f
at 20C 30 @nasmgﬁédaadt mﬁmtwq%entl@ﬁsmv@{tﬁy %t%r%nélﬁﬁ ¥1 dried

under redugedepr 58Ul therd- & Se@f uAdereaBRRASesSotéd ppodugt ofi th a
“nmelting point of 220C are thus _ obt al ned The eE%due |$ t ake
t

aqueous 798 s6dFART CBLERFBEh ATEW Tt PorF X400 hd"i & asﬁerq‘ttl E‘S for 30
35 m nut espandtt Benifiltened, aweskedswWithh lwateet. and dri ed

'y NMR (300 MHz, DMSQ) & {(ppm):
11.42 (1H, s); 10.10 (1H, s)}; 7.45-7.24 (4H,
m); 3.80-3.77 (2K, m); 3.27-3.24 (2H, m); 2.85 (3H, s).

15 EXAMPLE 1
Preparation of the compound of £formula I in
which X = -NCHj; n = 0; Rz = Ry = Rg = H;
Ry + Rg = -CRg=CR;-; Ry = ~OH

8.5 g (0.0264 mol) of the sulphide of formula V
20 obtained in Preparation 6, 125 ml of acetonitrile dried
over molecular sieves (4 A} and 6.8 g of ethyl
sarcosinate are placed in a 250 ml reactor maintained
under a nitrogen atmospheré: The mixture is stirred at
room temperature for 15 hours, a further 2 g of ethyl
25 sarcosinate are then added and the reaction medium is
refluxed for 6 hours. Next, a further 2 g of ethyl
sarcosinate are added to the reaction medium and the
mixture is refluxed for a further 14 hours. After this
reaction time, no further evolution of CH3;SH is

30 observed.

The reaction medium is then concentrated by
evaporation under reduced pressure, after which the
beige-coloured solid obtained is taken up in 200 ml of
water plus 30 ml of agueous 7% sodium bicarbonate

35 solution. The solution is extracted with
dichloromethane and dried over anhydrous sodium
sulphate, and the solvents are then evaporated off. The
residue is then purified by chromatography on silica
gel, using a 4/1 dichloromethane/ethyl acetate mixture.




under reduced pressure. - 45 0 5 JAN 2004 4.5 g of a creamcoloured solid
w.th a nelting point of 217-219C are thus obtained. After
recrystallization from100 m of ethanol, 4.3 g of a white solid with a
melting point of 217-219C are 5 isolated. This conpound (5 tjag 20iydri odi de
salt of the title corrpound, as resultggfromthe el enental analysis of the
product obt ai ned (yield = 69%. 1H NWVR (300 MHz, DMSO) (ppm: 9.39 (s, 1H);
8.36 (1H s9;4 3%f7 L0 éit’owmaollli) x@léﬂ (=.12|T’me1t1n]g palhlz) ,oﬁ 933-88 (2H,
M 362360 374 % 280 (2H,
t, J = 4.6 H4© Cb?rPr éﬁ&ﬁatlls@ﬁaéﬁ éfé&ﬁ&ﬁﬁrbbﬁt%}lrﬁﬂ%lqn %fo%am ch X
= NH; ncI gm&uﬁel'«’%f 30 i3 'ﬂafb Iﬁéxdhé;{5a13d2$}7@6ﬁ@Rbﬁ ZeR?hycl ﬂﬁbﬁaﬁeg Iof tge
conmpound obtained in step a) a . of . anol an
200 m of 5& HCE Or eplREEd VR OB’OOS?r? aea@f‘g%%ra"ln ai%%)d t‘fﬁ% r 3 20
ni trogen atm®sehegepoine oExtopelBgocekkuxedoflared. hours and the sol vent
is then evaporated f d reduc ssu 00 m of water are added
to the residue and H%ﬁ%ﬁ? ﬁﬁl‘%}ég ?vjkgpem th 150 m of diethyl
ether. The sol ution7i30baskfi édHw th ;aquedits .2% 3088 sodl uny h§ar 6xPle
sol ution, e keepi ng e ratyre be 2 T- r cokeured
" preci pi tat\tla\lpﬂfI d |g EgI tsajzr%dm?f a%d hen%s%gd w?ﬂ]gvxgt%g alﬁg dried
under reducbdlbféséiﬁré%lt 80C. 1.8 g (yield = 73.8% of a creamcol oured
solid wisth a 30 nelting point of 194-206C are thus isolated. 1H NWVR (300
: O S (ppm: 9.18 ng s) 7.28-7.11 (8H, m; 6.67-6.65 (1H, n);
6.55 (1H, s); 3.94 EEpMPLL 4.7 Hz); 2.91 (2H, t, J = 4.6 Hz).
Preparation of the compound of formula I in

which X = -NH; n = 0; R = Ry = Rg = H;
Ry + Rs = -CRg=CR;-; R; = -C¢Hs

15 a) Preparation of the compound of formula VII
in which R¢ = R, = R3 = H; n = 0; R; = -CgHs; R, and Rp

together form -CH;-~CHz~-
4.4 g (0.01381 mol} of the sulphide obtained in
Preparatiocn 6, 80 ml of acetonitrile and 5.2 g
20 (0.029 mol; 2.1 eg.) of the following amine:

HzN—'C H?_-}C\"'—CEHS
o 0

are placed in a 100 ml reactor maintained under a

25 nitrogen atmosphere.
- The reaction medium is maintained at §0°C for
12 hours and 1is then allowed to return to IrIoom
temperature (20°C). 100 ml of diethyl ether are then
added. The precipitate formed is filtered off at 20°C
30 and washed 3 times with 15 ml of diethyl ether and then
dried under reduced pressure. 5.5 g of a cream-coloured
so0lid product with a melting point of 220°C are thus
obtained. The residue is taken up in aqueous 7% sodium
bicarbonate solution (100 ml) and left stirring for 30
35 minutes and then filtered, washed with water and dried

under reduced pressure.




- 46 0 5 JAN 20fl k EXAMPLE 3 Preparation of the compound of fornula I in
which X = NCH3i n=0; RR =R3=R6=H PRI+ R =-CR6=CR7i R7 = -C6H5 5
1.4 g (0.00531 not) of the conpound obtained in Exanple 2 and 46 m of

di met hyl f or mam de dri ed over nolecular sieves (4 A arev@%ejﬁﬁ:gnnkn a 100 m
reactor. The mixture is stirred untilgscenpletely dissol . .22 g of a
60% di spersi on of sodium hydride in oil 10 (0.005575; 1.05 eq.) is then

added, at 20C, andgathe thév'r@ré&mLeBﬂ.o;JQeEieaﬁ:tllthbbtlStIar figlginor 30
m nut es. Next, 063725 1.2 eq i.odide i dded in a
single por PPoRt Thé’rP ea(,2t31Q7 Trédi Ut S stF]F”ﬁ‘éd f%&tﬁénﬁ’f}urs &ei s then
poured int @e&5y§®.@1llh zaf 1wat ef rand 1tgte nglol i ethaneEXt r dcted wbfha

di chl or onet gane onbi ed extr ts are Washed ; LRI~ and dried

over anhyd¥ &§esoﬁf’ suf'p THE FiiEhe 9 rated 61 under
reduced pressiraeedl. ITigi s Ou‘:ompgehﬂowsoltthar bydlnuaﬂméd: s‘léh]e: nmafeathe salt of

this 20 coppeynd do?np%ru%r eds b¥e{s{1§t§CLTF'r%% of QnE1E Eh}ééhe%a‘i&él@' elc

acid in net anol room’t enper at ure. ven I'S evaporat of f and

t he residuefi sher E’c‘pylslt:&l bibzcednhdonhmlwhr‘fm@@ 78 g (yield = 37.5% of a
white solid with aigeld Rng3@@|ﬂﬁzof Dﬂ5§§)135@p%§ thus 25 isol ated. 1H NWR
" (300 MHz, DVMBO) b % 23 élOH i 2) 4.11-4.08 (2H,
m; 3.54 (3H, s) 39 (=1, ) 9 61 (Hgd). Ko E3<A§@>LE @0 pl@Far ®ion of a

gogpoqlrtgi ﬁts .gor n%@ ! ﬂan\Sarh';ch tni]é)— fSB B- 30% R{?27H R3n)= RG.p2H3 . IBZ)I)- p]; .
phenyl)p an oget her_form = 0 e
t hi one obt é?ﬁed Wi B354 dpHr atSlon 4;<%90%H df g‘Famgrg ééfrc 2289 and

25.5 ¢ (2H, t, J = 4.6 Hz).

b) Preparation of the compound of formula I in
i5 which X = NH; n = 0; R, = R3 = R¢ = H;
Ry + Rs = -CR¢=CR;-; R; = -CgHs
3 g of the compound obtained in step a) above
(0.009277 mol), 200 ml of ethanol and 200 ml of 5N HC1
are plaéed in a 500 ml reactor maintained under a
20 nitrogen atmosphere. The mixture is refluxed for 5
hours and the solvent is then evaporated off under
reduced pressure. 200 ml of water are added to the
residue and the mixture isswashed twice with 150 ml of
diethyl ether. The solution 1is basified with agueous
25 30% sodium hydroxide solution, while keeping the
temperature below 20°C. The cream-coloured precipitate
formed is filtered off and then washed with water and
dried under reduced pressure at goecC. 1.8 g
(yield = 73.8%) of a cream-coloured scolid with a
30 melting point of 194-206°C are thus isolated.
'H NMR (300 MHz, DMSO) & (ppm):
9.18 (1iH, s); 7.28B-7.11 (8H, m}); 6.67-6.65 (1H,
m); 6.55 (1H, s); 3.94 (2H, t, J = 4.7 Hz); 2.91 (2H,
t, J = 4.6 Hz}.



(92.5 muol ) of brononet hyl Para-phenyl phenyl ketone are introduced into a
500 m reactor equipped with a condenser. The m xture is gradually brought
toref lux, wth stirring, and naintained at reflux for 3 hours. - 47 - 0
5 JAN 2004 The reaction nmediumis then cooled to 15C. Th SE@ﬁﬁf itate
(hydrobromide) is filtered off, rinsegdgwith diethyl ether 8 i ed. The
residue is taken up in 200 m of ice-cold water and the resulting sol ution
is 5 basified sl owgyaftyrgddi tion of aqueous 30% sodi um hydroxide sol ution
wi th vigorous stirring- The amobunt of sodi um hydroxide required,to observe
the stability of BrRBRRratipm iQftHihe agep@ounde 96| EPHM1R thean

extracted pseqs Wth methykeme chloride= gxt, therlQ exfr-aaS=aug rinsed
with water and dried over ang%grous sodi um sul phate and the solvent is
t hen evapoRated=off ~RetER7 Muced {essure. A pale yellow solid is thus

isolated (yield = 859 gwhiochois3 1r a1yt |irzed-dipdind obyeaensa aa to
100 5 200~ FERApFe BT THe Ty crthPOr D A TR o Carpbunders
prepared byodddihngra s33kesol (4 ifon afehpdaegdn ichlorige minreskanol.. The
VB0 day B, pakERe: “3bor S SRreh) . SREAT TRPTEI Ty PHRCCRY Sy (2H
;7.1 (1H 0nR2; g7.¢4E 7ab6 QEB}-I, dnppereitn 709 (stidium . hg8rideNv (800 MHz,
04 Sl BT s Uy sk O (1 | 19
in which mxixtSren is0; IRft= R® = @t H W GRIGINgp- pRENyFFhenyl )
minutes. Next, 0.4 ml (0.006372; 1.2 eq.) of methyl
iodide is added in a single portion. The reaction
medium is stirred for 48 hours and is then poured into
15 600 ml of water and the solution is extracted with
dichloromethane. The combined extracts are washed with
water and dried over anhydrous sodium sulphate, and the
solvent is evaporated off under reduced pressure. 1.1 g
of a yellow oil are obtained. The maleate salt of this
20 compound is prepared by the action of one eguivalent of
maleic acid in methanol at room temperature. The
solvent is evaporated off and the residue is
recrystallized from methanoiJ 0.78 g (yield = 37.5%) of
a white solid with a melting point of 173-175°C is thus
25 isolated.
'H NMR (300 MHz, DMSO) & (ppm):
7.51-7.23 (10H, m); 6.10 (2H, s); 4.11-4.08
(2H, m); 3.54 (3H, s); 3.19 (2H, t, J = 5.1 Hz}.

30 EXAMPLE 4
Preparation of a compound of formula I in which
X =8S; n=0; R, = R; = Rg = H; Ry = p-(phenyl)phenyl; Ry

and Rs together form -~-CRg=CR;-
'16.5 g (92.5 mmol) of the thione obtained in
35 Preparation 1, 390 ml of glacial acetic acid and 25.5 g
(92.5 mmol) of bromomethyl para-phenylphenyl ketone are
introduced into a 500 ml reactor eqguipped with a
condenser. The mixture is gradually brought to reflux,

with stirring, and maintained at reflux for 3 hours.



2.7 g (15 mmol ) of the thione obtained in Preparation 1 and 150 ml of
tetrahydrofuran are placed 35 in a 250 ml three-necked flask equi pped with
a condenser with CaCl2 guard tube. The reaction nediumis heated gently
until the thione has conpletely dissolved, followed by slow addition of
6.6 g (24 mml; 1.6 equival ents) of-487 0.5 JAN 2004 br onbiratiNyilk

par a- phenyl phenyl ketone in 50 ml of tetrahydrofuran. A product which
preci pi t atBsei sreapsbpnednefham edst | shevedianrliad kefp® strifingTh8r 1 hour

30 m nut e : iBbiahedes filsl traraddd Seand-1hosedwithh di et hyl
et her. Th}ﬁ%ﬁé{%ﬁ%%e%gﬁt hen ,sus?)er%osled in 200 nm, of ice-cold water and

the suspedseelylsether basdf idd ed owlPepyr eiftngy dfueb®B8eP33% sdli um
hydr oxi de s@b Uhi 0B£Willh WodQr Gisc &t | §h@NEhe Thearmivy oblseodbnmibydr oxi de
added is the appunt 10 required tcg pbtain s%abi | i té of gﬁg al kﬁl.i ne pH The
white Sol iRPFSIIRRn FHPYEY edPBf FAANTTT @R yRE al FAYEYYSt r dinPet RERBI™ The

title conpepdtex ik clRolas imrreki thg vipeirmiuof s239r5ng40THy/i elndunt68%), is
thus isolated. 1H NVR (300 , . DVBO- d6) ( .3 \ 3.2 (1 H,
M ; 3.4 (°% ECYiR b .%PT%@% EFQFlgeglfﬁé agngv§_é@g*fng1§}§§ = 11.8
Hz) ; 6.9-df9 glkaliner) pHEXAMPLEG Paddadat | Bheofsal wohpound ofhearmul a |
" in which 0 = S; =. 0. . and er : = X = - C6H5;
R3 = H; Regét{?%‘?d:”?‘&ﬁio%l?%. o‘ﬁgtfﬁg?%h%f ?ﬁ%&?gﬁg T
Prepaidt i opxRrages pracedinged E¢nivateactaid cdnted nPrgr 32BYRFOBF acetic
acid. 7.9 gofPuf4éuiBhhtefl HIVnL5:0108RACAl S corsifetadeapyiEse to this

solution and_ the reactjon nediumis_refl uxed r 9 hours. A white
preci pi t at' @ f8T f IRMIF N PELSEYEEI-ngh t @%Weﬁgﬁﬁerﬁ?ﬁ}é, 1tEhetlFf’§}5r obr oni de
formed is ggginedaof fyield = 85%) which is recrystallized from
toluene so as to obtain the title compound, in pure
15 form, which has a melting point of 199.5-200°C
{Example 4).
The hydrochloride salt of this compound is
prepared by adding & 33% solution of hydrogen chloride
in ethanol. The melting point of this salt is 299.5-
20 300°C (Example 44). ‘
"lH NMR (300 MHz, DMSO-d6):
3.02 (2H, m); 3.97 (2H, m); 6.4 (1lH, s}; 6.8
(1H, m); 7 (2H, m); 7.1 (1H, m); 7.4-7.6 (5H, m); 7.7-
7.9 (4H, m}.
25 ly NMR (300 MHz, DMSO-d6) of the hydrochloride:
3 (2H, m); 4 (2H, m); 6.8-7.7 (14H); 13 (1H,

exchangeable s) .

EXRMPLE 5 .
30 Preparation of a compound of formula I in which
X = S; n = 0; Re = R = Ry = H; Rs = CH,-CO-(p-
phenylphenyl)

2.7 g (15 mmol) of the thione obtained inA

Preparation 1 and 150 ml of tetrahydrofuran are placed

35 in a 250 ml three-necked flask eqguipped with a
condenser with CaCl; guard tube.

The reaction medium is heated gently until the

thione has completely dissolved, followed Dby slow

addition of 6.6 g (24 mmol; 1.6 eguivalents) of



The product is dried and is suspended in water. 30% 30 anmoni um hydr oxi de
solution is added to this suspension wuntil the pHis basic. The product is
drained and then dried, after which it is recrystallized froma m xture

of hexane and ethyl acetate. 8.2 g of the title conpound,(yiagiilhas a

mel ting point of 156-158C, are 35 thdd i-solated. - 49 0 5 JAN 2004
EXAMPLE 7 Preparation of a conpound of formula | in which X =S, n =0, R4
and R5 t ogbrhepmeshml- CReaCR7PhenRRphergl= Reetone RiN= P 573, 045 (0.0168
mol ) of 2-thiones A aedihydr o- 1, 3 benzadi agapeRe apdedidbrates 0. Q336 nol )
of ethyl brormaget ate in 50 m, of toluene are placed in a 259 m

t hr ee- neckeBSEraER.. THee r &SP REGF Y| & St HePPF eMtd&d %r 127 20 hour
With stirrhpd: Be MEUes. | edkl 0wed trd@iniithd® i&0@HNLeHpEr Al e, water
and aqueous anmmoni um hydroxi de _sol ution arq,ter@t' hen added End t hethr eaction
medi um s 2B%t FAGSRE Wi eBhGFPELeCEET -Af R §FHg* FRESvAri ous™ or gani ¢
extracts o¥@gpenigdr ousnsodioumnsiul pbat e,iddrecdBd r easitiean newld umtihse

evaporated. 1.4 g.of an _ochre- coloured solid which tall] from
et hanol ar Euspﬁﬁ‘g‘li"?ol Hfe .he/&’ftg?sllg&? stsgﬁ"f atzb n,éiﬁiegirelaat r?éj%s‘spoi nt of
this solid3gs I€ddiwm 1h2@rokk VR ¢ BOO: dvblz wiC€DCIB) gSr¢ppnist iF A1, 25 (2H,
20 m; 4.18.(4H  7.26- T, 3:(2H, o :43-7 H 5 0) . XA

Prepar at i oﬁh%f %mééﬁ%ouﬁg oo?qlo%ﬁulh?dfoiz{nl%%ni ‘é‘ﬁd(?§ :lg. e O;H{O%é&and R5
toget el f oPALiERE=C0RY- obt28 nRos alRBLEt R of Ryhe RkRIGng oPHt hdonpound
obt ai ned i ﬁhgrtgpaég%iﬁr 18 IthetA0sah r el caqUEPEHS ROV SHHRRY 0l 18Gied sol ution

are placed I1n a reactor. The m xture is_naintai ned
from ethanol. The title compound, which has a

point of 239.5-240°C (yield = 68%), is thus isolated.
M NMR (300 MHz, DMSQO-d6) & (ppm): 3 (2H, m);
15 3.2 (1H, m); 3.4 {(1H, m); 3.5 (1H, &, J = 11.8 Hz}; 3.7
(1H, 4, J = 11.8 Hz); 6.9-7.92 (13 H, m}.

melting

EXAMPLE 6
Preparation of a compound of formula I in which
20 X =8; n=0; R:. and Rs together form -CRg=CR;-;
R; = -Cg¢Hs; Ry = H; R¢ = H; R; = -OH
10 g (0.039 mol) of the thione obtained in
Prepafation 2 are placed in a 250 ml reactor containing
125 ml of acetiec acid. 7:9 g (0.047 mol) of ethyl
25 bromoacetate are added dropwise to this solution and
the reaction medium is refluxed for 89 hours. A white
precipitate is formed. After cooling to room
temperature, the hydrobromide formed is drained off.
The product is dried and is suspended in water. 30%
30 ammonium hydroxide solution is added to this suspension
until the pH is basic. The product is drained and then
dried, after which it is recrystallized from a mixture
of hexane and ethyl acetate. 8.2 g of the title_
compound, which has a melting point of 156-158°C, are
35 thus isolated.



for 2 hours at the ref lux point of the solvent. The 30 reaction nediumis
allowed to return to room tenperature and is then poured onto a m xture of
water and ice. After extraction with chloroformand drying of the
extracts over anhydrous sodium sul phate, the solvent is eVapgaNailed of f. 9
g of athick oil are thus 35 obtai ned4%This oil is dissolved in 100 m of
acetone. 5.7 g of maleic acid are then added. The product obtained after
concentrating the E¥AMPLENTIiS the nmaleate of the title conpound. This

product is 0 5 JANF%?Q_%%rQQiB c%}éstaaléanﬁqlﬁdoggagg},mga Fhenpimd s

obtained has a ne g poin between 121 and 123C. The_conpounds of
Exanpl es 9Xte $92 beloWmer® ondi nBd usPEGEREE prf @ sestReT ¥t rated in

Exanpl es 1p 5=t.,Q3 & gbovey,Tahl esot to 6 bel ow report the characterization
data obtainéd for each of these conpounds., m

The NMR spectra wePe O gcoidiét & ™00 W& ?ﬁthgénggagéggig%?ﬁglﬁI3rlg pot nt.
gbb[)fV' ati gRS,8aidzepided mahiave sthe {0l | ool 0g3BeABILNGS OF: withgllet d:
oubl et 115)rginogrcle%|a%te Tn %Uol tr:!llploeft 'tgfuéjrﬁ'e\l aZ:QeNplgcgg :i.l\ln:at ) SOL[m71
three-necked flask.
The reaction mixture is then refluxed for 1
10 hour with stirring. The mixture is allowed to return to
room temperature, water and agueous ammonium hydroxide
solution are then added and the reaction medium is
extracted with ethyl acetate. After drying the wvarious
organic extracts over anhydrous sodium sulphate, the
15 reaction medium is evaporated. 1.4 g of an ochre-
coloured solid which recrystallizes from ethanol are
thus isolated. After recrystallization, the melting
point of this solid is 111 to 112°C.
1y NMR (300 MHz, CDCl;) & (ppm): 3.23-3.25 (2H,
20 m); 4.18 (4H, s); 7.26-7.3 (2H, m); 7.43-7.5 {2ZH, m).

EXAMPLE 8
Preparation of a compound of formula I in which
X = 85; n = 0; R, and Rs together form -CRg=CR;-;
25 R; = Ry = Rg = R = H
14.0 g of the compound obtained in Preparation
3 in 140 ml of aqueous 50% sulphuric acid solution are
placed in a 250 ml reactor. The mixture is maintained
for 2 hours at the reflux point of the solvent. The
30 reaction medium is allowed to return to  room
temperature and is then poured onto a mixture of water
and ice. After extraction with chloroform and drying of
the extracts over anhydrous sodium sulphate, the
solvent is evaporated off. 9 g of a thick oil are thus
35  obtained. This o0il is dissolved in 100 ml of acetone.
5.7 g of maleic acid are then added. The product
obtained after concentrating the solution is the

maleate of the title compound. This product is
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recrystallized from acetone. The product cbtained has a
melting point of between 121 and 123°C.

The compounds of Examples 9 to 192 below were
obtained using the processes illustrated in Examples 1
to 8 above.

Tables 1 to 6 below report the characterization
data obtained for each of these compounds.

m.p. denotes the melting point.

The NMR spectra were recorded at 300 MHz in
solvent S.

The abbreviations s, d, t and m have the
following meanings:

s: singlet

d: doublet

t: triplet

m: multiplet.
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The following three compounds in Table 2
moreover illustrate the preparation of compounds of

formula I in which X = 8§, R; = H, Rs = H.
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Table 4 below also illustrates the preparation

of compounds corresponding to the following formula:
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bel ow al so illustrates the preparation of conpounds corresponding to the
following formula: 0 5 JAN 2004 wE alll z rV
- 65 - 05 JAN 2004

EXAMPLE 66
Using the processes illustrated in the

preceding examples, the compound of formula:

A

which has a melting point of 184-185°C, is prepared.
The invention also relates to pharmaceutical
compositions containing an effective amount of at least
10 one compound of formula I as defined above in
combination with at least one pharmaceutically
acceptable vehicle.
According to another of its aspects, the
invention relates to the use of a compound of formula I
15 as defined above for the preparation of a medicinal
product for preventing or treating dyslipidaemia,

atherosclerosis and diabetes or its complications.
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TABLE 6 SCHA-C O 2 0 5 JAN 7004 Exanpl eA |
120HQ= 198 C NWR 300 MHz (DVBO)
3.4-3 -3.6(2H 6(2H,rn) ;
7-5-7.6(2H m M 387.3 (
ol(2H M;2,8(1 HmM;3.1
m: 7.0 - 7.2 (1 H m:7

Es-) !
(1
3-

0 5JAN 2004 In NC O U WW1cl~ V]I VI ~0)
Z (Characterization data
» 2.8- t3.2-3 3. 3.2-3.3(1 .3(1H m;
6.8-6-9(1H, M :6.9-7.2(9H m

121H-n-76232 -233 C NVR 300 MHz ( DWVSO)
Hm;3.2-3.4(2H, M ;6.8 -6.9(
7.4 (1 ThBBE, 67,6

= S -
};

. 2.5
9- 7. 0( 2H,

7.7 (2 H,Jﬂﬂrjimmpéﬁ.S(eH,m

76

7.4-7.5(2H m

5-CHA-CO-Z

o

Example | A | Z

iCharacterization data

nSand®,

mp= 198° C

NMR 300 MHz (DMSO) : 2.8-
2.9(2H,m) ;3.0-3.1(1H,m) ;
3.2-3.3(1H.m);3.4-3.6(2H.m} :
6.8-6.9(1H,m):;6.8-7.2(8H,m)
7.4-7.502H.m) : 7.5-7.6(2H.m)
MS : 387.3 (ES-)

121 H

~

me= 237 -233 °C

NMR 300 MHz (DMS0) . 2.5
(2H m);2B{1H mM); 3.1 (7
Hm);32-34(2H, m);68
-69(1H. m):69-70(2H, |
m;7.0-72(1H,m):73-
T4 (1H 8);76-77(2H m):
(77 -78(BH m) E
MS : 435.4 (ES+)_ l

122 H '4-triflucromethylphenyt

MS : 365.2 (ES+) !

123 H 4-cyanophenyl

MS : 322.2 (ES+)

! 124 -CGHS ;‘CGHi

M5 373.3 {ES+)

125 |-Ch TeHe -

i NMR 300 MHz (DMSQO) : 1.1
(3H.d, J=7.2Hz);28-30 .
(2H,m);3.0-3.3{(2H m);
39(1H g,J=72Hz):68-
7.2(8H.m);73-76(5H,
m)

MS : 311.3 (ES+)

126 H

:MS : 440.8 (ES+)




M5. 435.4 (ES+ 122H 4-trifl uoronmet hyl phenyl M5 365. 2 (ES+) 123H
322.2 (ES+) 124-C, H5 -C6H5 M5 :

14- cyanophenyl
-CoHt -
3.0-3.3(2H. m;

311. 3(ES+ 126HO CBHSMS :

MS :
NVR 300 MHz (DMVBO) :
3.9(1 H q,J=7.2Hz):6.8- 7.2 (5 H, nv.3-7
440.8 (ESH)- o't 77

340.7 (ES+) 1 1 2 9 1HVS :

11(3HdJ72Hz)2830(2Hrn)

416.9 (ES-) cH3 1130HWVS :

127HVS

394% {20 128HIVB
386.8 (EST) 131HVS :

T333HMS

376.8 (ES+) [®7I3Z4 HVE 7 387 _(EST) oOcC. 43 M@ 394_@(55.; S 1
(ES+) 1134HMS: 43! ( ES+) 13E 5 136
128 H MS : 340.7 (ES+)
on’
1128 H [MS : 416.9 (ES-)
| H 1
i CH; l, i
G MS . 386.8 (£57) |
131 H MS : 376.B (ES+) |
Cu
132 iH IMS . 387 (ES+)
| OCH,
|
OCH, i
133 H : MS : 385 (ES+)
134 |H MS : 433 (ES+)
i
OO
|
{

373.3 (ES+) 125 -CH3 y

385




14-ca rbo xy nmeth vyl
H 4-trrfl uoronmesyl oxyphenvl

(ES+) cH 138 i

"407 (ES+) 140 1 H benzot h+en- 3-yl
H 144 { H 4-Gy2 norrme thyiphe ny |
568, 569, 570 and 571
; 552. 553, 554 and 555 (ES-) |

(ES+) Ms :

phe n vyl

~Q M5 : 465 an
. 14, H
0 5 JAN
( ES+)8 M5
MS :

ssa, 55, ssd a2y,

336 (ESH+),

d 467(ES+) Br 137HVB : 367
(Ms : 445 (ES+) 139CEFis (M :
NH -S02 CI 142 HN-CG2 O 143 1
353
(ES+)

334 (ES-) 7, 432

(ES+) H 79 67GsH 2w _

O OC Hgbtdeltlypnenly H3 0TS ARS 2054,

| 136
i

i
i

H

/: : :\
Br

MS : 465 an0 467 (ES+)

]
137 H O MS : 367 (ES+)
CH,
1138 1 H s 4-trifluorome syloxypheny |MS : 445 (ES+)
138 “CeHs IMS 407 (ES+)
Q’S |
| d, ,
730 {H [Benzothen-3-y] [MS 353 (ES+) :
M4 H ‘ MS : 568, 568, 570 and 5?1,
‘ ‘@‘9 (ES+) |
| NH—SO, i
| | 4
| | | |
142 H ' [MS 554, £55, 556 amw 557i
i : HN—S O, (ES+) 552 553, 554 ana j:
5 555 (ES-) |
H l
|
143 H 4-cyanome thylphe ny| IMS : 336 (ES+), 334 (ES-)
144 H IMS 1432 (ES+)

X

)

'




M5 : 385 (ES+): 429 (+ HCOOH) and 383 (ES-) M5 : 369 (ES+), 367 (ES-)
455 and 45 7 (ES+) CH3 -CH2-CrH5 HI Ms 4 : 382 ES+ norphol i nophenyl M5
413.5 and 454.5 O COCH3 (+CH3CN) (ESt) 1 OCOCH3 1 | OCH CH3 M :
447 (ES+) nethvlthi ophenyl M5 : 343.2 ry M5 351.2 (ES+), §39Jm th/tom ~~
(ES-) 0 5 JAN 2004 154H | OzMs :437.2 (7BS+) 155 1H
12-trifluoranet hoxy-phenyl M5 : 381.2 (ES+) 156HMS . 434.2 (ES+L_ 432, 2
(ES—) 151 HVE..—390-3 (ES5H—397 41T 0 156 MFVS38E &R+ st#), 385. 4
(ES-) H3 159 ¥ 609 6 [ ES+) 7.6 -C | OHHIESH)dIBICES | 160HVS :
371.3, 372.3and 373. 3
| O—CH,~CO—0CH;
' : S+), 367 (ES-)
5 = MS : 368 (ES+) {
OVO
O—CHy |
|
!14? " 1' ] MS : 455and 457 (ES+)
1 T |
Ow ’n
| CHy ;
| i
l
s N 4-morpholinophenyl imgzaaziﬁ? — 4545
148 |H 0-CO-CHy (+CH3CN) (ES+)
%‘O-CO-CH:,
| | 447 (E5+
G MS : 447 (ES+)
li OCHYJ CHs |
11 18 -melhit poner, |h‘:§ ) (158(;)&) 3351
Fsz \ H 2-chlorothienyl (ES—)'
] MS : 3512 (ES+), 349.2
153 lH (ES-)
|

M5 :




161HVS . 385,3, 366.4and387.4 (ES+) ; 383.4 (ES-) -COCH3 LtOC H3 - 81
162 163 164 H --c -C2H6 S-C6H5 NC2 0 5 JAN 2004 MS : 413.4 (ES+), 411.4
(ES-) MBS 450.3 (ES+), 446.4 '(ES-) MS 407.4 (ES+), 405.5 (ES-) j MS 355.4

(ES+), 353.4 (ES-) 166 rl 67 168 CH1169 H 170 H 171 C(EEB} %ﬁl 4Z--C0-0
C2H5 4-bronmophenyl | pentafl uoroethyigy4-pyrrolidi nophenyl AN 20
4- (di fl uoronet hoxy) phenyl 1172 -C6H5 14-chi orophenyl 173
[154 H MS : 437.2 (ES+)
<0
!
185 H 2-trifluoromethoxy-phenyi MS : 381.2 (ES+)
158 H MS : 4342 (ES+), 4322
{ES-)
— }—0—4 Mo,
15% H MS : 388.3 (ESH), 397.41;
’; =T _
| 1 f
158 I H MS : 387.4 (ES+), 3854
(ES-)
_4 H HHJ
153 |H MS : 609.6 (ES+), 6076
C-CroHas
160 H : MS @ 371.3, 372.3and 373.3
R \@O (ES+) ; 369.4 (ES-)
| |
161 {H MS : 385.3, 386.4and387 .4
- —Q—O-CO-CH;, (ES+) : 383.4 (ES-)
7 O-CH,
L {




174 -CH | 4-chl orophenyl 4 4 3-chloro-4-nethyl phenyl COO CHS5 M5-. 349. 4.
350.4and 351.4 (ES+), 347.4 (ES-) M6 : 421.4 (ES+), 419.4 (ES) Ms:
389.3and391.3 (ES+) ; i 387.3and389.3 (ES-) 1 M :339.3 (ES+), 337.3 (ES-)
366.4 (ES+), 364.41 MB (ES-) MB :363.3 (ES+). 361.3 (ES- MDJIABIDES+), 405.3
M5 ES- 421.3 (ES+) 419.4 MS : (ES-) 1v581 359.3 (ES+). 357.3 | ES- 82 - 0
5 JAN 2006 3-ne thy | be nzotnen- 2- M5 365.3 (ES. O 1t4 C8HS G tBu M5
364.3 (ES*), [3&Z 3 H(ES-) Ms 433.2 (Egj@\,zHﬁ MS = 4134 (ES+), 411.4

(ES-)
CyHs
MS : 4505 (ESY), 4484]
‘_Q—s CgHs (ES-) .

164 H IMS : 407.4 (ES+), 4055|
|
|

163 H

165 H iMS : 3554 (ES+}, 353.42
H(ES-) ;
!
:
H —0 MS : 349.4, 350.4and 351.4
166 —C{C Ha)p—CH,=CO 7 |iEse) 2474 E5)
2Hs
87 {H MS . 421.4 (ES+), 419.4
i |
! 1
[ 168 —cH 4-bromophenyl MS : 389.3and391.3 (ES-r) i
° : 387.3and389.3 (ES-)
169 H pentafluorcethyl . MESS - 339.3 (ES+), 3373
— ~ ( _)
170 H 4-pyrrolidinophenyl iMS : 366.4 (ES+), 3644
[ {(ES-) !
171 H 4-{difluaromethoxy)phenyl MSS ): 363.3 (ES+). 36-‘1.3|
{(ES-
172 -CgHs i 4-chiorophenyl I\QSS ): 407.3 (ES+), 4063
.173 4-chlorophenyl MS : 421.3 (ES+) ; 4194
(ES-)
CH,
: 357.3
174 -CH 3-chloro—4-methylphenyl IMS @ 358.3 (ESH),
1 ° |(ES) ]




NHC OO C H2-C6 H5 M5 : 369.3 (ES+),367.4 (ES-) Ms498.4 (ES+) 180 J

14- cycl ohexyl phenyl Ms 379.4 (ES+). 377.4 (ES- .. 181 k H NVR 300 MHz
(DVBO) : ITA M 2H. 3.6( ,m; (2H ci 542H15S);6.6-6.9(1
l-f,mM:6.9-7.0(2H M; 7.1 -7.2(1 H mM ; 7.4 - 7.5 (3 H mM:7.6-7.8(3H, n
,8.0-8.1(1H,m M 517.3 (ES+), 514.3 8ZES 182 183 ; H H BI5 JAN 2004
4-triiluoromethylthiophenyi M5 _ 397.3 (ES+), 395.3 (ES-) M : 387.4
(ES+), 385.4[17=C NMHES") |3 methyloenzothien-2-yl | MS : 365.3 (ES-) ;

176 iH MS : 364.3 (ES+), 3623
CgHs |
7R ! MS - 433.2 (ESH) ;
Cl ! |
i |
c . \
1178 H IMS @ 369.3 (ES+), 367.4: ‘
| ((ES9) |
I | \) |
| | ‘ ° f :
75 A oL O—Bu [MS ; 498.4 (ES+)
! 1
1180 H :14-cyclohexylphenyl MS : 3794 (ES+), 3774
! {ES-)
181 |H 1 NMR 300 MHz (DMSO)
: b 128-28(2H, m);3.0-34
(2H. m);34-36(2H. m)
c1 [-54(2H,8);68-69(01
NO, {H. m);6.9-70(2H m);
171-72(1H.m),;74-75!
(3H, M);76-78(3H. m) !
8.0-8.1(1H m) 1
i MS : 517.3 (ES+), 514.3 |
(ES-)
182 H 4-triftucromethylthiophenyi MS : 367.3 (ES+), 395.3
(ES-)
83 |H : MS . 387.4 (ES+), 3854
(ES-)
|




83 184 1-H
2.4(3H.s):2.8-2.9
CCH 3.7 (2 H m;
Hrn);7.9-8.0(1 H,

(ES-) 0 185 0 O
397.1 (ES+)

4- et hyi car k&
g

s);2.8-2.9(2H,

| 0 5 JAN 2004 | NVR 300 Mz (OMBO) : CH G
(2H, 3~~-~ nt 31-34(2H m 434 185 -CH3 4-fuorophenyl
6.8 - 7.2 (4 H, 7.4 - 7.5 (1 Ho m: 7.7 -
M5 : 401.3 (ES+) 399.3 (ES-) §29 3
437.5 (ES+), 435.5 (ES-)} BB - 450.5 (ESH+). 44& ANN
| (CHs)3 CH NH O M5 : 478.4 (ESH).
(ES) 9662 ¢ TR SBE Rina TONSO) 9
ifnophenyl S : 354. 2 (E§T)T§%§%
m) ; 3‘1-34(2H m);34-
J;@/ 37 (2H, m);68-7.2(4H,
m);74-75(1H M 7.7~
78(2H m).7.9-80(H,
m)
MS : 401.3 (ES+) ; 388.3
(ES-) |
i-CHa 4-fluorophenyl MS : 329.3 (ES+) ; 327.3

(ES-)

MS @ 437.5 (ES+), 4355
(ES-)

, C-CoHg |
5 TTIMS . 4505 (ES+). 4485
| | _W(C““ (ES-) -
i NH

' Q0

o 5
—O—ej«—lﬂcnﬂ,—g
CH,

MS ; 4784 (ES+), 476.4 (ES-) i

MS . 397.1 (ES+). 395.0
{ES-)

|

o

IMS : 388.2 (ES+), 366.2]
(ES-)

4-methyicarbonylaminophenyl

MS : 354.2 (ES+), 3522
(ES-) :

ES*) 327.3
476. 4 (ES NB



ES- 8 EXAWLE 192 0 5 JAN 2004 5 Ms: 309.3, 310.3 and 311.3 (ESt),
307.3 (ES-) - 85 CLAIMS 0 5 JAN 2004 1. Benzodi azepi ne derivative of
formula I NR4 (RI)n 510 NN:--~X -R5 | in which the dashed |ines indicate
t he possi ble presence of a double bond; Rl represents oﬁi onal |

y

hal ogenated (Cl-C's) al kyl, optional |84 hal ogenated (Cl - BENAKkoxy,
hal ogen, nitro, hydroxyl or (C6-C QCaryl (optionally substituted with
optional | y Hxnmpemar ezl (Cl-d o)al kyl, optionally hal ogenat ed
(C-0a 2)al koxy, halogen, nitro or 15 hydroxyl); n represents 0, 1, 2, 3 or
4; R2 and R3 represent, independently of each other, hydrogen; optionally
hal ogenated (Cl-d Qal kyl; (Cl-C18) al®oxy; (C6-Cl8) aryl; (C6-CIS) aryl
(d-C12) alkyl; 20 heteroaryl; heteroary ( 12) al kyl; (C6-C18) aryl oxy;
(C6-Ca) aryl (d-C12) al koxy; heteggar 0 het eroaryl (d -C12)
al koxy; in which the aryl and Nh‘eﬁroa :@o of these radicals are
optionally substituted wth fial o r% opfio :-/ hal ogenated 25 (Cl-Cl2)

12

or

al koxy, optionally hal ogenated (Cl ) alkyl, nitro and hydroxyl; R4

represents hydrogen, (G -C18)

5 MS: 309.3, 310.3 and 311.3 (ES+), 307.3 (ES-)



-(C6-C18) aryl, the said aryl group optionally being substituted with

hal ogen, optionally hal ogenated 30 (O -C12) al koxy, optionally hal ogenat ed
(d-C12) alkyl, nitro or hydroxyl; X represents S, 0 or -NT in which T
represents a hydrogen atom (Cl-C12) alkyl, (C6-C18) aryl, - 86 0 5 JAN
2904 (C6-C18)aryl (C1-C12)al kyl or (C6- C18)arylcarbonyl; R5 represents
(C1-C18) al kyl; hydroxy (Cl-C1S) alky § (C6-Ca) aryl (§3-)88200al kyl;

(C3-C12) cycloal kyl (Cl-C12) alkyl; Cl2) cycl oal kenyl 5 (Cl-C12) alkyl;
het eroaryl (C1-C12) al kyl optionall %%ﬁﬁ%gtltUted with one or nore
substituents Su as defined below ( )cycl oal kyl optionally
substituted with oxo and optionally fused to (C6-Cl8)aryl, the assenbly
optionally being substituted with Qne. or  mpre 0 t|t nts Su as defined
bel ow, a group -OH-?&%Eé&%ﬁﬁpl?? FERCRAS ﬁ% fgggﬁ aﬁg chosen,

i ndependently, from (C1-C18)alkyl, (C2 C18) al kenyl , hydrogen and
(C6-Cl8)aryl); a group -CHA-COZ (in @hich Z represents optionally

hal ogenat ed (Cl-Cl18)al kyl; optionally 16 hal &genat ed ( Cl- C1B) al koxy;

(C3-C12) cycloal kyl; (C3-C12) Cyc

and optionally fused to (E@ C18 £%§ ) anyl (Cl-C18) alkyl;
(C6-C18) aryl (C1-C12) a | X Ianl o(Cl-C12)al kyl in which al kyl

i i i oxycar bonyl (Cl-C12) al kyl;
(Cl1- C12)al koxycar bonyl ; (C1- ClZ)aIkoxycarboan %@1 C12) al kyl ;

(C6-Co)aryl; (Cb6-Cl8)aryl fused to an unsaturated heterocycle optionally
substituted with oxo; or heteroaryl; 25 the aryl, heterocycle, cycloal kyl
and het er oatylwhpohti ons of these radicals optionally being substituted

wi th hal ogen; hydroxyl: saRbeenalilledalpoaenatedné Gos2bakkyreseptieonal Iy

hal ogenat ed éC& g&z ?Ikgxya
a ou e onda;

10 Ri represents optionalily halogenated
(C;-Cis)alkyl, optionally halogenated (C1-Cis) alkoxy,
halogen, nitro, hydroxyl or (Ce¢-Cig)aryl (optionally
substituted with optionally halogenated (C1-Cip)alkyl, |
optionally halogenated (C;-Cjp)alkoxy, halogen, nitro or

15  hydroxyl);

n represents 0, 1, 2, 3 or 4;
R, and R; represent, independently of each

other, hydrogen; optionally halogenated {C1-Ciglalkyl;

{C1-Cie)alkoxy; {Ce—Crg)aryl; {Ce-Cig)aryl (C1-Ci2)alkyl;
20  hetercaryl; heterocaryl (C;-Ciz)alkyl; {Ce-Crplarvloxy;
(Ce-Crglaryl (Ci~-Ciz)alkoxy; heteroaryloxy; or
heteroaryl (C;-Ciz)alkoxy: in which the aryl and
heteroaryl portions of these radicals are optionally
substituted with halogen, optionally halogenated

25 {C1-Ci2)alkoxy, optionally Thalogenated {C1-Ci2)alkyl,
nitro and hydroxyl;

Ry represents hydrogen, {C:-Cig)alkyl or

(Ce-Ciglaryl, the said aryl group optionally being

substituted with halogen, optionally halogenated

30 (C;-Ciz)alkoxy, optionally Thalogenated (C.-Cy2valkyl,
nitro or hydroxyl;

X represents S, O or -NT in which T represents

a hydrogen atom, {C;-Cia)alkyl, {Cs-Cislaryl,



‘nitro; cyano; (Cl-Cl12)alkyl enedi oxy; (Cl-C12)al kyl ene; 30 carboxy (Cl-C12)
al kyl; (C2-C12) al kenyl oxy; optionally hal ogenated (Cl-Cl2)

al kyl sul phonyl oxy; cyano (Cl-Cl12) - al kyl; -Cy-al k-NH S02-Ar in which alk
represents (Cl-Cl12) alkyl, Cy represegpts. (C3-C12) cycl oaglsyj No@ﬁti onal |y
substituted wth one or nore substituents Su 35 as define eq and Ar

represents (C6.Cl8) aryl t BY: Wi £ BoRNE; OF NMDT @
i ( 6381817 erge(rl n&d P)A% -aI i‘(tbss-tdlﬁﬁév\ﬂl oRYA

substi t uent ich a(i( % %are as - 87
- 05 JANI| O4 defifed above; (C}le@i?§%m'<6xycar bony! ( Ct:C

(C1-C12) alélkw %’cﬁﬁf &:&_)618)(6;5_1}{@2) al kyl; satur.ateg c—kﬁle(rcqucqy)cd]sqdptl onal |y

substitute more . substituents SU a de({)lp ? el W27

(Cl1- C12) al k@ac@uﬂd?‘bﬂlﬁ%’lkl(tﬂ_ctfzyhqi]f(]W%ar bonyl &l g2’ “Ht P ﬁ FP§

hal ogen$t d(c( C% C;]gﬁ%(lf_‘)z/l t hi ohetEtoEiRlalkyt ) adanionyl oxcymﬁlemlzl)aal koxy; a
group o 10 in whic Qhich St

3 4'
is (C6- ClB)ld?%/Uf @b‘i?%n‘dl‘-&} SUBsPrt BPéd \ﬁuthﬁtc}#é‘le&tsnoér%; ﬁs% tuents Su

as definedhe] gy (ELcClieat koxyear bousyho:(lﬁlﬂ eyabytibupedptvoiial |y
substituted with one or, nore sugstltu ntstgu syd %hnethe's bel owg,
(C3- C12) cyc®*Rl RPF ARToma Y sGBSEft A or nore subst|¥uents Su

as defined &%%alj_@ Geral k gubsmtmto.l"teﬂk and:TQ/ ane as©def i el above,;

- al k- K" i.n whic ar etiogedcabawgr al k' and
al k" qéBr es%‘t‘??s':?ﬁﬂ@’ﬂ’éﬁdgﬁt Y f%ta%nl%égge%(%erg ?%u%thgl?kCﬁ

-NR- CO- al k' ¢ Het whachhirgh Ral khdi §acasreefqh¢eaﬁrabovédem@rﬁ w%ﬁéntérf#ﬂor
(C1-C12)al k d epresen ’ﬂgé opt i ona{yar stitutgd with
one or noreyéh'gcgf %‘E s Su as dzefl he beY%)w di thcc:%ggéibal kox hosphoryl
(Cl-C12) al k@4=C@b a251()C6-aCIB)ary | ~EBhT 6HAF 3{1§’ub‘§?3i°t d*RPER® Sﬁg or more

substituent g Su as, gfl negal%bgwat(e@ Cl8raryl 0% kyapt i onabkyosabdyi t ut ed
with one or Rore Subitituents

15 halogenated {C -Clg)alkoxy, (C3-Cy2) cycloalkyl;
(C3-Ci3)cycloalkyl optionally substituted with oxo and
optionally fused to (C¢-Crglaryl;
(Cg-Ci1g)aryl(C;-Ciglalkyl; (Ce-Cig)aryl (C1-Ciz)alkoxy-
carbonylamino{C;-Cip}alkyl in which alkyl is optionally

20 substituted with (C,-Cy;) alkoxycarbonyl{C1-Ciz)alkyl;
{C1-Cy2) alkoxycarbonyl; {C1-Cy2)alkoxycarbonyl-
(C,-Ci2)alkyl; (Cg-Cirp) aryl; (Cg-Cia)aryl fused to an

unsaturated heterocycle optionally substituted with
oxo: or heteroaryl;
25 the aryl, heterocycle, cycloalkyl and heteroaryl

portions of these radicals optionally being substituted

with halogen; hydroxyl; optionally halogenated
(C1-Ci2)alkyl; optionally halogenated (C1-Cy3)alkoxy;
nitro; cyano; (C;-Ci2)alkylenedioxy; (C1-Ci2) alkylene;
30 carboxy(C;-Ciz)alkyl; (C,-Ciz2) alkenyloxy; opticnally
halogenated (Cy-~Ci2)alkylsulphonyloxy; cyano (C1-C12) -
alkyl; -Cy-alk-NH-S0;-Ar in which alk represents
(C1-Ciz)alkyl, Cy represents (C3-Ci2}cycloalkyl

optionally substituted with one or more substituents Su
35 as defined below and Ar represents (Ce-Ciglaryl
optionally substituted with one or more substituents Su

as defined below; -alk-Cy in which alk and Cy are as



as defined below, (C6-Cl18) aryl fused to an unsaturated heterocycle
optionally substituted on the heterocycle 30 portion with oxo, the assenbly
optionally being substituted with one or nore substi tuents Su as defined

bel ow; (C6-C18) aryl (Cl1-Cl2) al koxy @ptionally substit F h one or
nore substituents Su as defined bel ow, (C6-Cl$)arylsulp ony optionally
substitute one nor e subst D I (C6- C18)
aryl (d - C% %ﬂlhf@kﬂy |%B$k§?ch ar (? |b§ O%E?gﬁgc%'b?ﬁg‘i%' @92 l&qu;\M

subst i t ut edCwi€1z) @ﬁéﬁoewwﬁ@@db@hrﬁme)rﬁ]skﬁu as SfErhRERd belh(ﬁ}v?ero'

(C6- C18) ar xggﬁr Lbonyl,19pbEaRR) | y<aBbstibuked wWytbn onsner ne¥e srml tuents
Su as defin bel ow;, and A represents a hydrogen ato a (06-C aryl 5
group opti §|¢§>Isltyt$ll§-”é§:tﬁ tuted Wath one 8F nore SEhSt¢tuents §i.? Wi(Cl- C12)

alkyl'} = ore (ill_@gk%qt}dyvlqga\ﬂ%}aj&(ﬁs toget(@nc{p@m}@l@f&uﬁanyl@ﬂﬁﬁﬁw in
which CR6 is )

d to X_and in whi repr sents y tom
(Cl-C18) aPRionaldy chaéegpagérsal k@u Clet%ﬂ@:[ YB9F : aké%i g&%gﬁ( al -T12)
al kyl;  (CL- Q%nﬂdggxo@amprmkd,@l- Cl2)a al kgh:oubeter@ﬂryl fofn@6kaC18) aryl
(C1- 012) al kyl ; and roaryl (Cl-Cl2) alkyl; in which t he aryl and
het er oar yl -}{)é zons fgthese radicals are optionally substituted with
(Cl-C12)al kyl, 15 -Cl2) al koxy, hydroxyl, nitro, halogen or di (Cl-Cl2)
al koxyphosphoryl (C1-C12) alkyl; R7 represents a hydrogen atom hydroxyl;
di (Cl1-C12) al kylam no (Cl-C12) alkyl ; optionally haI ogenat ed (Cl-C18)

al kyl ; carboxyl; carboxy (Cl-Cl12) al kyl opti.onally tl(:%ut ed with
am no; 19 Cl- 1@&2)~b}|ll€d$xy§>a|=b@nyl 1. (©6- G18Prar§l ;andt elt‘baf” %( Fc1By aryl
(C1-C12) alfyl o orax-ret edﬁ}?;fdﬂaj(l %s@&iﬁed(@ﬁt@l%n@r ybrf usetlet o an

unsat ur at ed et & ocycle, optionally substituted,o E § het er oci/cl e portion
with oxo; (CRILAWSREDal kyl: 35 in whch the af§FiPfigt er ocycre %yl oal kyl
and (C1-Ci2) alkoxycarbonyl; (Ce-Cag)arylthio optionally

substituted with one or more substituents Su as defined
15 below; (C3-Cyz)cycloalkyl optionally substituted with
one or more substituents Su as defined Dbelow;
-Cy-C0-0-alk in which alk and Cy are as defined above;
-alk-Cy-alk’-NH-CO-alk” in which alk and Cy are as
defined above, alk’ and alk” represent, independently
20 of each other, (Ci-Cizlalkyl; -NR°-CO-alk’-Het in which
alk’ is as defined above, R° represents H oOr
{C;-Ci12)alkyl and Het represents heterocaryl optionally

substituted with one or more substituents Su as defined

below; di (C;-Ci2) alkoxyphosphoryl (C1-Ciz) alkyl; or
25 (Cg-Cigtaryl optionally substituted with one or more
substituents Su as defined below; (Ce-Crglaryloxy

optionally substituted with one or more substituents Su
as defined below; (Cg-Ciglaryl fused to an unsaturated
heterocycle optionally substituted on the heterocycle
30 portion with oxo, the assembly opticnally Dbeing
substituted with one or meore substituents Su as defined
below; (Cg-Cig)aryl(C;-Cjp)alkoxy optionally substituted
with one or more substituents Su as defined below;
{(Ce~Cig)arylsulphonyl optionally substituted with one or
35 more substituents Su as defined below;

(Ce-Crg)aryl{Ci-Ciz2)alkyl in which aryl 1is optionally



het eroaryl portions of these radicals are optionally substituted with

hal ogen; hydroxyl; hydroxy(Cl-Cl2)al koxy; optionally hal ogenated (Cl-Cl2)
al kyl; optionally hal ogenated (Cl-Cl12) al koxy; 30 car boiﬁyi; 2

(C1-C12) al koxycarbonyl; nitro; cyane; 88cyano (C --C18) %N n@bl- C18)

al kyl car bonyl oxy; (C2-C12) al kyl ene; (C1-C12) al kyl enedi oxy; (Cl-C12)

al kyl - t hi eubis€a-tCkBdarwd thhimneptd onat¢ yssubsitteahed Giat ksodefioednore

substituents.Su as defin a , i (Gl I alek :Qup of

Formul ot - 80V SR BEBR R SRP R p G orr sy SYRBELdred WA 1 o

r epr esent s oh@6-o€1 ey | subst IGPINH-B0 2 Ard e i it che Bk 5aRr@pr esent s

(C1-C12) al kyl, Cy rgepr. C3:CL I tionald y it ut ed

with one or nore gub%j%??&%%{lggwaas%g??%gﬁ ltgé_e[%%@vloané(; irdsr g%ﬁ%&?&ts

(C6- C18) amgyiouppt | oFaliopaddivst | subedititBdonewdEnnor@nesub?® | t TS, Su as

defined belsg\gst-i%@gg%Q@-%_qu)@lmPh Cy, alk and Ar are as defined
: nd oy

above; -alk-Cy in which alk a are ‘as defined_above;
-al k- Cy-al k' - NH COH kel terngt e bl KRafhORsateIgs hedefiHaY talfhR ™and al k'

aﬂd a: k'('Crl egl )seﬁh lihnd%g@%cligﬂglaysliﬁk&ﬁa?:ﬂsyﬁ%dm(@ﬂmgﬁ) al koxyphos 15
phory - a : - aryl optionally substitut th one or
more substituents a§g8§1e?ﬁ8 Sbe%ovyfyé’(?%@@C1385‘§Fyl obE™ ﬂ)%)ia\gfrﬁﬂ‘y

sublstiI%t ectlog/i_t:lpz)q—,@ﬁcﬁam% sufst-Ct pentsl Su  asrdeftned] -Bel Javkky(1C6- G s)
aryl car bony pti ana subst i ed with one or nore s i s. Su 20 as
defi ned bel(&i\r,'effé@- %%?%L%%ﬁ%%%l\é\gp?%gl ly substi tu‘?sée#ov% h?’one or
mor e subst i{tQgent §) HBuy RECA€h i reetky bel angl hEB8eCO8) yar(fl: - CCl-aGk2)] ;al koxy in
whi ch the aryl . porfiron_is,optional substituted with oneor ymIe.
substi tuent""sl'}/l§t}'l as“cji%fi ﬁlje%lbe%éj% s}lé tur at%e%y%etgr gc cle 25 optionally
subst it ut edadidnloheave mmtd coaidni tempesi Bateds wdeh nka et Iyl
(C6- C18y ar yld CE; GlAibky! opt hgaabky, nitro, halogen or

di (C;-Cy2) alkoxyphosphoryl (C1-Cizlalkyl;

R, represents a hydrogen atom; hydroxyl;
di(C;-Ciz)alkylamino {C;-Ciz)alkyl; optiocnally halogenated
(C1-Cig)alkyl; carboxyl; carboxy(C,-Ci;z)alkyl optionally

20 substituted with amino; (C1-Cq3)alkoxycarbenyl;
(Cg-Ciglaryl; heteroaryl; {Ceg-Cig)aryl(C;-Ciz2)alkyl; or
heterocaryl(Ci-Ciz)alkyl; {(Cg-Cialaryl fused to an

unsaturated heterocycle, optionally substituted on the

heterocycle portion with oxo; {C3-Ciz)cycloalkyl;

25 in which the aryl, heterocycle, cycloalkyl and
heteroaryl portions of these radicals are optionally
substituted with halcgen; hydroxyl;
hydroxy (C1-Cizlalkoxy; optionally halogenated
(C;~CizYalkyl; optiocnally halogenated {C;-Ciz)alkoxy;

30 carboxyl; (C1-Cyz) 2lkoxycarbonyl; nitro; Cyano;
cyano (C;-Cig)alkyl; (C1-Cip)alkylcarbonyloxy:
{Cy-Cip)alkylene; (C1~CizYalkylenedioxy; (C1-Ciz)alkyl-
thio: (Cg-Ciglarylthio optionally substituted with one
or more substituents Su as defined above;

35 di (C;-Cip)alkylamino; a group of formula:



substituted wth one or nore substituents Su as defined below, Su is
chosen from hydroxyl, hal ogen, cyano, 30 nitro, optionally hal ogenated
(C-C12) alkyl and optionally hal ogenated (Cl-C12) al koxy; or
alternatively R6 and R7 together forma C3-Cl2 al kyl eng hﬂ{m "Optl onal |y
interrupted with a nitrogen atom whi8h s optionally su { ed W th
(C1-Cz2)al kyl 35 or (C6-C8) aryl or (C6-Cl8) aryl (Cl-C12) alkyl , the ring
formed by CR6=CR-7 optionally bk (ﬂp%c]& to 4\C6-C 8) aryl - 90 0 5 JAN
2CCk (the aryl portions of these r cal é"pttlonally being substituted
wi t h hal ogen, nitro, hydroxyl, option ogenat ed (Cl-Cl2)al kyl or
optionally hal ogenated (C1- C12) al koxy) ; 5 and the pharmaceutically
acceptabl e salts thereof with acids or bases, it being understood that the

conpounds correspond tg ; ane,of phe idefj ni gi @nps 4 axnko 1(113)whgl:nwsare
excluded fromthe cont ext o? the'invention

repr esent stARBEYEFENERd B -Creb? B8kt s2akhfdr Blgeﬁoaf%ﬁ] iy ‘%HC?QS 6’tI(].S(get her
form g gr%gregggtgm in wﬁmlcbuglgq]dyq Ilnked tg X, R6 r@ﬁﬂ'd&bﬂt@get her

forma - 1é<p( - .chain or terntlvel¥ resentsa
hydr ogen aﬂ@m%rz)&Yfér W SPG&Bné‘llrayRﬁP SEIBHERSI WFblp ¢ op i Otal |y
substi t ut eglowet @ub@@H?ufernt&, mrmyaegix@@@ béDbpwnand0 Aar r&p@éserﬁs R2 = R3

§5Ri oo Rg@'_@tﬁ) aﬁr’y& OBItlfnali’éy- BglF?&RgPFﬁggu'ﬁsgl tu?e%< %e?ﬁ

= H X-= NEubEtitlde@itsCl-@u B rcmfrnemm]seloxpn efal-lal ks s tSQzuPad 1b‘énzyl
CH3 or en RS _fep <
benzyl hgﬁlélc%wC)S Q?Bxﬁ&%% ang as %le'fl@ec‘% a‘bé\% ah% E@SQ"LQ{

which alk and Cy are as defined above;
~alk-Cy-alk’-NH-CO-alk” in which alk and Cy are as
defined above and alk! and alk” represent,
independently, (C1-Ciz)alkyl; di (C1-Cq13) alkoxyphos-

15 phoryl(C;-Ciz)alkyl; (Ce-Ciglaryl optiocnally substituted
with one or more substituents Su as defined below;
{C¢-Cig)aryloxy optionally substituted with one or more
cubstituents Su as defined below; (Cg-Cig)arylcarbonyl
optionally substituted with one or more substituents Su

20 as defined Dbelow; (Cs-Cig)arylsulphonyl opticnally
substituted with one or more substituents Su as defined
below; (Cg-Crs)aryl(Ci-Ciz)alkoxy in which the aryl
portion is optionally substituted with one or more
substituents Su as defined below; saturated heterocycle

25 optionally substituted with one or more substituents Su
as defined below; (Cg-Ciglaryl(C;-Cizlalkyl optionally
substituted with one or more substituents Su as defined
below;

Su is chosen from hydroxyl, halogen, cyano,

30 nitro, optionally halogenated (C1-Ciz)alkyl and
optionally halogenated (C1-Ciz)alkoxy;

or alternatively Rg and R; together form a C3-C1a
alkylene chain optionally interrupted with a nitrogen
atom which is optionally substituted with (C1-Ci2talkyl

35 or (Ce-Ciglaryl or {Ce-Cig)aryl {C;-Cjptalkyl, the ring
formed by CR¢=CR; opticnally being fused to (Cg-Cain)aryl



25 3, 4-di net hoxyphenet hyl . 2. Conpound according to Caim1l, characterized
in that X represents -NT in which T is as defined in daim 1 and R4 and
R5 together form-CR6=CR7. 3. Conpound according to Claiml1l or Claim2, 30

characterized in that R3 represents a hydrogen atom 4. gg@z@? accor d| ng
to any one of Clains 1 to 3, <charaeté@fized in that R2 r

hydrogen atomor a (C6--Clqg)aryl group optionally substituted wt h
hal ogen, ((ik&€6rahkioxyor opbtnenalfl wmageadﬁedlss&zémem)hﬂ/ kipeingi tro and

hydr oxyl . d any acterized
It hat o FeogERPeTag BRRK Tl bR Y BRI S8R RERdaN ot om
6. Corrpounldah@gendtﬂg t of Qiﬁ){ilmml}@fl Cl ains QIPW@]-]-YO Sal@lq&naéteeélri zed in
that X repL §k0 represents a hydrogen atom R5 represents
(C1--Co)al r oxy &1 6) al k (C6-C10) aryl (C1-C6) alkyl; (C5-C8)
cycl oal5ken§'llld( @beca)h@rrmeu@xcagwaﬁspﬁp@@@l@a)%akw bPEFBAAl Wth

substi tut egc%ghoroggsgrs more (Cl-C6) alkyls; --CHZ CRa=CRbRc in which Ra
is a hydrogen atom (CI-C8) alk C6-Cl10) aryl , Rois 10(Cl Co6) al kyl
or a hydr ojen ke am@RT StEMes éﬂ?% & %y@P@@@Hnétsorﬁ%?r‘%@O’ZﬁO) al kenyl ;

a group - GReCQ# tHe WMUGH A TG e3ent S Ci-ep]-@))elﬁﬂ\«k)’ére EHc1ugky) aryl
(C1-C6) alkyl, 5- or 6-nenbered _heteroaryl or (C6-Cl0)aryl optionally
fused to al59M §h¢. FOREEEd Ofs Hrorati totsat ur at ed het erocycl e; the

aryl amd heyergaryl mortimons of¢t hese ragireales mpt mﬁnrtauy bsmd]g R3_
o R, LA o LR
20 (Cl-Co)al kyl a gptoumatCRs+FER-0geinat edi ¢T1-0BR) alskolqnloed to x,
and R, together form a -(CH;)3- or -(CHz)4- chain or
alternatively Rg represents a hydrogen atom or a
15 propyl group and R; is a phenyl group opticnally
substituted with ~0CH; or a hydroxyl group;
(b)) n = 0 or 2; X = 5; R = R3 = R4 = H; Rg = CHa;
(¢} n = 0; R, = H; Ry = CgHs; Ry = H or CHa; X = 8;
Rs = CHj;
20 (d) n = 0 or 1; R; = optionally substituted phenyl;
Ry = R4y = H; X = NT; T = H or CHi; Rs represents
optionally substituted benzyl, CHi: or phenethyl;

fe) n = 0; R, = Ry = Ry = H; X = HNH; Rs represents
benzyvl, phenethyl, hydroxyethyl or

25 3,4-dimethoxyphenethyl.
2. Compound according to Claim 1, characterized in

that X represents -NT in which T is as defined in Claim

1 and Ry and Ry together form -CRz=CR5.

3. Compound according to <Claim 1 or Claim 2,
30 characterized in that R; represents a hydrogen atom.

4. Compound according to any one of Claims 1 to 3,

characterized in that R; represents a hydrogen atom or

a {Cs-Ciplaryl group optionally substituted with

halogen, {C1-Cg)alkoxy, optionally halogenated
35 (C;-Cglalkyl, nitro and hydroxyl.

5. Compound according to any one of Claims 1 to 4,

characterized in that n is 0 or 1 and R; represents a



nitro); or alternatively R4 and R5 together forma group -CR6=CR?- in
whi ch R6 represents a hydrogen atom (Cl-C6)al kyl, 25 (C6-C10)aryl
(optionally substituted with hal ogen, hydroxyl, nitro, (Cl-C6) alkyl or
(C1-C6) al koxy) , carboxy (Cil-C6) al ké/l car bonyl (C1- C6) al kyl ; and di

(C1-C6) alkylam no (C1-C6) al kyl; (C12 ) al koxycarbonyfy5 (ANGN§10) aryl;
(C6-C10) % é%ﬂ C6) al kyl ; the aryl and or RY represents a hydrogen atom
hydr oxyl ; ) al koxy (Cl1-C10) al kyl; heteroaryl; heteroaryl

substi t ut egl, hydr oz:yrhpou@@t aeaaklﬁynbaltegem@t ethe (36- @l:ﬁ)m@r yl apar gi ons of
t hese radica i onal | ei.n C1- C6) al kox rbonyl, hal ogen,
(G oy iy, epTRSesTarsr Tpc hhal, Bt eRE LB Ry Subst 1 ¢ ut od vt h
hal ogen, optional Im x(e(iﬂr@e)rad*yd ,Jhy{dHed#r) ahkoxy or nitro) or - 92 0 5 JAI
2004 fused to a 5- marrbe o] u ur at terocycle
conpri 3i ng one, tv\%5 o]fePﬁ?Esn ﬁdo@{}cgatafﬁegerg“ C%rorﬁsy@%ﬁgg aﬂ%ﬁfo, N and
S; or altetCattyehyyl R6; ehd aRktloget OerCd) anym lare i oyt el -Chakd kiydt er r upt ed
Swth a néfrOig:@&ﬂmfpé{—mﬁlylywﬁubéﬁlcg.ghgqlwtgubstituted with

one or more (C1-Ce¢)alkyls; -CH;-CR,=CRpR. in which R, is

a hydrogen atom, (C:-Cglalkyl or (Cg-Ciolaxryl, Ry is

10 (C1-Cglalkyl or a hydrogen atom and R. represents a
hydrogen atom or (C;-Cijplalkenyl; a group -CH;-CO-Z in
which Z represents {(Ci-Cip)alkyl,

{Ce-Cro)aryl (Ci-Cglalkyl, 5- or 6-membered heterocaryl or
(Ce-Cip)aryl optionally fused to a 5- to 7-membered
15 aromatic or unsaturated heterocycle; the aryl and

heterocaryl portions of these radicals optionally being

substituted with halogen, hydroxyl, (C1-Cg)alkyl,
(C1-Cglalkoxy, nitro or (Cg-Ciglaryl {optionally
substituted with halogen, optiocnally halecgenated

20 {(C1-Cg)alkyl, optionally halogenated (Ci1-Cs)alkoxy or
nitro};
or alternatively Ry and Rs together form a group
-CRg=CRy- in which

Ry represents a hydrogen atom, (C1-Cslalkyl,

25 (Ce-Crptaryl (optionally substituted with halogen,

hydroxyl, nitro, (C1-Cgsalkyl or {C1-Cg)alkoxy),

carboxy (C;-Cg¢)alkyl, or (C;-Cslalkoxy-
carbonyl (C;-Celalkyl; and

R+ represents a hydrogen atom; hydroxyl;

30 di{Ci-Cg)alkylamino (C;-Cg)alkyl; (C1-Ci0) @alkyl;

(C1-Cg) alkoxycarbonyl; (Cs-Crg)aryl; hetercaryl;

(Cg—Cro)aryl (Ci-Cglalkyl; the aryl and heterocaryl

portions of these radicals optionally being substituted

with {C1-Cg) alkoxycarbonyl, halogen, hydroxyl,

35 (C1-Ce¢)alkyl, {Ce-Ciplaryl, {(this radical optionally

being substituted with halogen, opticnally halogenated
{C1-Cglalkyl, (C1-Cgralkoxy or nitro} or (Ce-Ciglaryl



(C6-C10) aryl (C1-C6) alkyl in which the aryl portion is optionally
substituted with hal ogen, optionally hal ogenated (Cl-C6) al kyl, (Cl-Co6)

al koxy, hydroxyl or nitro. 10 7. Conpound according to @g ﬁqﬁ of Clains 1
to 5, characterized in that x represents -NTI; and R4 an %gether form
a group -CR6=CR7- in which R6 represents a hydrogen atom and R? represents
hydr oxyl ofue€d- Cip) aar g  opt i7em@nhersadbstairbméedcw’ cbh halsegerated r o,

hydr oxyl , Hkoxy 8.

1% optigonally hal ogenated (C1-06) al kyl jor (Cl-CGB)
Conpound aB€ F&Pﬁ§9: gmﬁrf 10805 8RSF 1 oh? tf¥eé “enddey’
3- (biphenyheéeyk» ét@mﬂlhydsehhmazmidﬁz B- nd 15; 3olbe rddoh raeapiveey
3--(2-furyk) dg hy ol 0

3-[4- (et ho&yca%r ony )ghggp‘}]%% %Iﬁ'}h 1gr(‘)_’eik:r)%(h|(;'§1’lzo Sﬂﬁgﬂ %ﬁe@ pted
3- benzddi awépine;a 1nferpgeyl )aztc(rm &mmrdablzzl—k gupstituted with
benzodi azepi-nes2- a :
1- ( bi phenyﬁbﬂ yt) 392153“14@ %ngigﬁ i yHi¥h the aryl portion is
di azepi ne- prpgmqikynu)aﬁbﬁﬁ@ﬁm¢ed with  halogen, optlonally

3- (bi ph d I b
I8 ST, g grg gt ssasont e

benzodi azepih&2- yl sul phanyl ) et hanone;  3- (3 4- dlhydroxyphenyl) 5, 6-di hydro
t hi azol®[ 273- b] - 1, d%ﬁ¥ﬁﬁﬁﬁi CF any one of Claims 1 to 5,
O__

> benvoa AEBATRG S AN B L VO
accor di ng t@g@t&dd?ﬁ lfcnrrfﬂ ahgebu reR{asent sirSwitinch Rés  mand-éRerdes ot
together 1ol D JRB-Rlon S8APHL oL0gr LD8n < OBy B3SH' A1 Ol actfanp of
optionally substituted with halogen, nitro, hydroxyl,
15 optionally halogenated (C;-Cglalkyl or (C;-Cg)alkoxy.
8. Compound according to Claim 1, chosen from:
3-{biphenyl~4-y1l)-5,6-dihydrothiazolo[2,3-b]-
1,3-benzodiazepine;
-{2-furyl}-5,6-dihydrothiazolo(2,3-b]-1,3-
20 benzodiazepine;
3-[4- (ethoxycarbonyl)phenyl] -5, 6-dihydro-
thiazolo-[2,3-bl-1,3-benzodiazepine;
1-(2-furyl)-2-(4,5-dihydro-3H-1, 3-
benzodiazepine-2-ylsulphamyl)ethanone;
25 1- {biphenyl-4-v1)-2-(4,5-dihydro-3H-1, 3-benzo-
diazepine-2-ylsulphamyl)ethanone;
- (biphenyl-3-yl}-5, 6-dihydrothiazeolo[2,3-b]-
1,3-benzodiazepine;
1-(3,4~-dihydroxyphenyl)-2-(4,5-dihydro-3H-1, 3~
30 benzodiazepine-2-ylsulphamyl)ethancne;
3-{3,4-dihydroxyphenyl} -5, 6~dihydro-
thiazolo(2,3-bl-1,3-benzodiazepine; and
- {biphenyl-4-yl)-7-chlcro-5, 6-dihydro-
thiazolo[2,3-b]-1,3-benzodiazepine.
35 9. Process for preparing a compound of formula I
according to Claim 1, in which X represents S; and Ry

and Rs do not together form -CRg=CR,-, comprising the



-

0 5 JAN 2004 5 in which: R1, n, R2, R3 and R4 are as defined in Claim]1l,
with a halo derivative of formula Il1l1: Hall-R5 11l 10 in which R5 is as
defined in aiml and Hall is a halogen atom optionally hal ogenated
(C1-C6) al kyl sul phonyl or (C6-Cl 0) arybsul phonyl optiongll bstituted in
the aryl portion with (C -C6)al kyl. 15 10. Process acco "@l@ Claim9,
characterizgd-tont bat ot heibhicore gorkonaulia:Il is reacted with an (x-halo
ketone of forrmula IVa: Z-CO- CH2-Ha 12 I1Va 20 in which Zis as defined in
Caiml and Hale is a halogen atom_so as to obtain the correspondi ng
conpounds of formula I in which RS r&presepts -CH2-CO-Z.  11. Process
according to Caim9 or daim10, alsqg cOnprising the al kylation of a
conmpound of forrmula I obtainedga ding\to the pfocess of Claim9 or
Claim 10 in which R4 repr ~ drogéfRat om using a suitable

al kyl ating agent, so as to cof respondi ng conpound of fornula
in which R4 30 represents (Cl C1 02‘ . Process for preparing
conmpounds of formula | according to aim 1, in which X represents S and
R4 and R5 together forma group -CR6=CR7-, conprising the - 94 reaction

of a thione of fornmula Ila: (R1)fl NHIla NS HO 5 JAN 2004 5 in which
n, Rl, 2 apdwR3care as defined in daim 1,

R;, n., R, Ry and Ry are as defined in Claim 1,

with a halo derivative of formula III:

Hal®-Rs III

10
in which Rg is as defined in Claim 1 and Hall is a
halogen atom, optionally halogenated
(C1-Cg)alkylsulphonyl or (Ce-C1g) arylsulphonyl optionally
substituted in the aryl portion with (C;-Cs)alkyl.

15 10. Process according to Claim 9, characterized in
that the thione of formula II is reacted with an a-halo
ketone of formula IVa:

Z-CO-CH,-Hal? Iva

20

in which Z is as defined in Claim 1 and Hal? is a
halogen atom, so as to obtain the corresponding
compounds of formula I in which R; represents -CH,-C0O-Z.
11. Process according to Claim 9 or Claim 10, also
25 comprising the alkylation of a compound of formula I
obtained according to the process of Claim 9 or Claim
10 in which Ry represents a hydrogen atom, using a
suitable alkylating agent, so as to obtain the
correspondihg compound of formula I in which Ry
30 represents (C;-Ciglalkyl.
12. Process for preparing compounds of formula I
according to Claim 1, in which X represents S and Ry
and R¢ together form a group -CRg=CR;-, comprising the



wi th an a-hal o ketone of fornmula IVb: R7-CO CHR6-Hal 3 Vb 10 in which R6
and R7 are as defined in Claiml, and Hal 3 represents a halogen atom in a
C2-C6 aliphatic carboxylic acid, at a tenperature of between 90 and 130C.
13. Process according to Caim12, chayacterized in 15 that the aliphatic
carboxylic acid is acetic acid. 14_ Process according to either of Cains

12 and 13, .ghatagt efd zed finddale the hamperaiure |s migy ghpeg at bet ween
. S 20

100 and 125 Proces prepari ng conpounds of formula I

according to Claim1l, in which X represents -NH, R4 and R5 together forma
group -CR6=CR7- and R7 is not hydroxyl, conprising the reaction of a

sul phide of formula V. (RI)n 25 Vin ich 3 Rl, R2 and R3 are as defined
in daiml, R4 and R5 together GRE=CR7- group and alk - 95 0 5
JAN 2004 represents (Cl-C6)al kyI a pr tecte derivative of the
ketone of fornula VI: NH2- ] i ch“t he carbonyl group is
protected with a protecting growg |s abile in acidic medium R6 and
R7 being as defined in Caim1l, f oF Iowet‘fbI greatment of the resulting
conpound with an acid. 10 16. Process fd&t preparl ng conpounds of formula I
according to Claim1l, in which X represents -NT in which T is not a

hydr ogen atom R4 and R5 together form a group --CR6=CR7 , and R-a

represent s hydroxyl , comprising, the reaction of.A,uy Phideighnf ormia V;

with an a-halo ketone of formula IVb:

R,-CO-CHRg-Hal’ IVb

10 in which R¢ and R; are as defined in Claim 1, and Hal?
represents a halogen atom, in a (C;-C¢ aliphatic
carboxylic acid, at a temperature of between 90 and
130°cC.

13. Process according to Claim 12, characterized in

15 that the aliphatic carboxylic acid is acetic acid.

14. Process according to either of Claims 12 and
13, characterized in that the temperature is maintained
at between 100 and 125°C.

15. Process for preparing compounds of formula I

20 according to Claim 1, in which X represents -NH, R4 and
R, together form a group =-CRg=CRy- and R; 1s not
hydroxyl, comprising the reaction of a sulphide of

formula V:

(R1)n N—H

25

in which n, R;, R, and R; are as defined in Claim 1, Ry

and Rg together form a -CRg=CR;s- group and alk



15 (R)n V S-alk in which n, RI, R2 and R3 are as defined in Caim1, and
alk represents (Cl-C6)al kyl, 20 with a derivative of fornmula VIII:
HTN-CHR6-CO- Y VII1 in which T and R6 are as defined in Claiml and Y is a
25 | eaving group, at a tenperature Qf9 etween 50 and 150(; gnH 2§k ef erabl y at
a tenperature of between 60 and 100C~~17. Process according to C aim 15,
al so conprisin the reaction of  the.conmpound obtai ned by carrying out 30
t he proces§eBFg€F§Fﬁlf§¥'§f}ﬂlﬁy%alHdé%afb&qﬁﬁﬁﬁﬁﬁgoaefﬁVﬁuFggHa T in

whi ch T r epheserteneCLfChratralla vI(:C6- C o) aryl or (C6-Cz0) aryl (Cl-C6)

al kyl and Hal is a halogen atom in the presence of a base, so as to - 96
0 5 JAN 2004 synt hesi ze the correspondi ng conpound of forrmula | in which T
represents (Cl-C6) al kyl, (C6-C B):&afi§Re-GI0-RC6-Cl O aryl (CF-Cf,) alkyl.
18. Phqgnaceutical conposition containing an 5 effective anmount of at

| east one conpound of forrmula (1) according to any one of Clains 1 to 8,
in conbi nahi owhdidth athd easarlrey phagreeeut Leal byotgctegt aplidhver cle. 109.

Use of a campound iofy fOraUba dnACCoEding, i agy L0 ne fleddha mrd to 8,
for the preparation of "a icinal product for preventing or treating
dysl i pi daepnd, &vhebesober 8si sdgfidn@icabéresCdrdm t 4. cpdiicwasd oy 20.

Benzodi azepi Re tdfiiV & U Pfr dQITH By | éordodd® Wi th an acid.

10 1e6. Process for preparing compounds of formula I
according to Claim 1, in which X represents -NT 1in
which T is not a hydrogen atom, Ry and Rs together form
a group -CR¢=CR,, and R; represents hydroxyl, comprising
the reaction of a sulphide of formula V:

15

Ry N—H

in which n, R;, Ry and R3 are as defined in Claim 1, and
alk represents (C;-Cglalkyl.

20 with a derivative of formula VIII:
HTN-CHRg-CO-Y VIII

in which T and R are as defined in Claim 1 and Y is a
25 leaving group, at a temperature of between 50 and 150°C
and preferably at a temperature of between 60 and
100°cC.
17. Process according to Claim 15, also comprising
the reaction of the compound obtained by carrying out
30 the process of Claim 15, with a halogenated reagent of
formula Hal-T in which T represents (Ci-C¢lalkyl,
{Ce-Cig)aryl or (Ce-Cio)aryl(Ci-Cglalkyl and Hal is a

halogen atom, in the presence of a base, so as to



in which 1 the dashed lines indicate the possible presence 20 of a double
bond; Rl represents optionally hal ogenated (ClI-Cl18) alkyl, optionally
‘hal ogenated (Cl-Cl a)al koxy, halogen, nitro, hydroxyl or (C6-C10)aryl

(optionally subst

optional |y hal ogenated (C1-C6)al koxy,
represent

s 0,

ituted with opti onaéghy_ hal ogenat ed ( C-CHNIMyI, 25

al ogen, nitro or hydroxyl); n

ot her, hy&ﬁﬂﬁﬁ%sé%ﬁfgﬁélﬁ?’aﬁfﬁggﬁggg%e?éﬁégggﬁakﬁgf?Sggg@%kﬁ-%%é?agrkoxy;

( 06- C16) ari;cH C6-TCI O)rampe el 06) aldey e} ahley &r oar yTs—thel @FBar yl ©¥ Cl - C6)

al kyl ; (Cq- %g%%?%¥$§§§f*¥ﬁg%ﬁ- 0) aryl (Ci-C6) alkoxy; heteroaryloxy; or

het er oaryl . -
a 5- to 7-lfenber edPlaaovnateet heér oc\yz @Ot @i ng COREALHRY or #hree

endocng(%ggg

het er oar yl

(Cl-Cﬁ)angmbfgég
yl', the

(C6- Clo) ar

rch heteroaryl represents - 97 - 0 5 JAN 2004

porc[e{ﬂlét %?Emt osgh f1om QasN 2 Spmpddnin othi ebriieaaryl and
[

ons o
hal ogen, 5t Jopt i apeT§ingl o§enaedd ( CReCsPdl kB4R 1%t i bnafPy

ese radicals are optionally substi&utegamﬁth
hal ogenat ed

Po@nd Hydroxyki RA1&gpreseshs hygrhageace(Chic&l18) al kyl or
said aryl group optionally being substituted with

hal ogen, ocptsemaiPlienurBgehgted 10 ( Cl- C6)al koxy, optionally hal ogenat ed
(Cil-Co)al kyd, nit
represents a hydr
(Cl- CBY al®y® off(
hydr oxy( Cln&d8)iahky! ; kD) afyt (ChrEFenalikyg ; ¢€3- C8reeydhaal kyl

(Cl- C8) al

al kyl

opti
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25
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Y8155 ER a0V CLRAK RN orbET s bt KiliarrerazabY (€L CB)

complications.

20.

Benzodiazepine derivative of formula I:

in which

the dashed lines indicate the possible presence

of a double bond;

Ri represents optionally halogenated

{(C1-Cialalkyl, optionally halcgenated {C1-Cig)alkoxy,

halogen

!

nitro, hydroxyl or (Cg-Ciplaryl (opticnally

substituted with optionally halogenated (C;-Cg)alkyl,
optionally halogenated (C;-Cg)alkoxy. halogen, nitro or

hydroxyl) ;

n represents 0, 1, 2, 3 or 4;

R; and R; represent, independently of each
other, hydrogen; opticnally halogenated (C1-Ciglalkyl:
{C1-Cig)alkoxy: (Ce-Cio)aryl; {Ce-Cyo)aryl (C1-Ce)alkyl;
hetercaryl; heteroaryl (C1-Cg)alkyl; (Cg—-Cyg) aryloxy;
(Ce-Ciro)aryl (Ci1-Cs)alkoxy; hetercaryloxy; or
heteroaryl (C;-C¢)alkoxy; in which heteroaryl represents



Substituted with (Cl1-C6)al kyl; a group -CH2-CRa=CRbRC in 20 which Ra, Rb
and R, are chosen independently from (Cl-C18) alkyl, (C2-C18) al kenyl,
hydrogen and (C6-Cl10) aryl; a group -CHz-CO-Z in which z represents
‘(Cl-C18) al kyl, (C1-Cs6) aIkoxycarbonySJ.7 (CB C10) arylgfia-&@@ al kyl ,

(C6- C10) aryl optlonally fused to a 5-"to 7-nenbered 2 % Ifc or

unsat ur at ed hetero ycl e co r|S|n one or three I het ero
at oms choder T r'b‘?n—g mErRRYe Sar8fn gegfeﬁ:é)r%ered Ghet ea;lglgrﬁc é():rgn't ai ni ng
one, two o t@feeheeéooaﬁdcbcwdﬂbicerheae:ms athosenciooen Ofrismafd 1§, the

aryl and heter orti of . th r
SU%S'[I t ut & § %réc? gb%n ﬁyar t(%)}?)t?l Fia) op%ﬁ%ﬁgﬁsﬂy%%zﬁ %g?'l diy(Cl Co) al kyl ,
opti onal | ychdm owmm:ls ( @ieC@pahbo)ay,lymStwhﬁtld:lU(t@ﬁ- @6)1‘611 Keadogen,

phosphpr yl kyI ry tH sub
hal ogeﬁ O({ﬁl ona yY hal g’({;]aelg% r%‘g%@ (g gfaﬂt&%ptl 0?1(B 1%5&%"1 ogenat ed
(Cl- 08) alHaixygenaiied ol Or-Gwdidnll.) n1¢rroa|a{né} ﬁéftdr\ieml R4 and R5 toget her

forma group - 98 ;0 5 004 CRETGRAgehn whi dlSk 1 nkegrto X and
in which: R6 rep resentsr]ggﬁg dro tsen atgm gC C, 8)(@(}I Ky C3-CS%}
al R8xy€ar bony!

cycl oal kyl ¢ Ce(—CGeBilwlarthecaISBé)’(iy EEY106)S U | OP‘(@nft‘%%
(C-Co) al st{ﬁ@%@ary‘bltﬁ (Qqa@@éal(qo&mﬁékyy andlogenated

het er oar yl in which heteroaryl re se 7- menber ed
aromatfc Hélté}scbé} P&Yeont &GS, t WS eg}ﬁ end@c"yglﬁ§ 1]‘czﬁg‘sero at ors
chosen from Oro oMy &rangli;n which t he aryl and het eroaryl portions of
these radicals are_10 optionally, substitufed.wi (Gl -

(Cl-Cr,)al koxy, hydFERYESSRS & u(gl% enhg q%ﬁréﬁk%%n phosphoryl
(Cl-C6) alkyl; Bz;drr@@reesent saaorhydrogeﬂlattp)ralkwld,roxyl (Cstﬁméafler ) al kyl

amno (dC 6%/‘[810? é f(%)eﬁk%alé&yl CEyI Joog%}lcagil}or(ﬁ Cc,

alkoxycarb etero
represents (C1-Cig)alkyl;
hydroxy(cl—ng) alkyl; (Ce-Crolaryl(Ci-Celalkyl;
(C3-Cg)cycloalkyl (C,-Cg)alkyl; (Cs-Cg)cycloalkenyl
(C1-Cgralkyl; isoxazolyl{C;-Cg)alkyl optionally

substituted with (C,;-Celalkyl; a group -CH;-CRa=CRpR: 1in
20 which R,, R anéd R are chosen independently from
(C1-Cislalkyl, (Cy-Cig)alkenyl, hydrogen and (Cg-Cio)aryl;
a group -CH;-C0-Z in which Z represents (C;-Ciglalkyl,
(C1-Cg)alkoxycarbonyl, {(Ce-Crp)aryl(Ci-Cglalkyl,
(Ce-Cip)aryl optionally fused to a 5- toO 7 -membered
25 aromatic or unsaturated heterocycle comprising one, two
or three endocyclic hetero atoms chosen from O, N and
S: or 5- to 7-membered heterocaryl containing one, two
or three endocyclic hetero atoms chosen from O, N and
S: the aryl and hetercaryl portions of these radicals

30 optionally being substituted with halogen, hydroxyl,

optionally halogenated (C1-Celalkyl, optionally
halogenated {C1-Cs)alkoxy, nitro, di(C;-Cglalkoxy-
phosphoryl (C,-Cs)alkyl or (Cs—Ciglaryl (optionally
substituted with halogen, cptionally halogenated
35 (C1-Cglalkyl, optionally halcgenated {C;-Cg) alkoxy,

nitro or hydroxyl);
or alternatively R; and Rs together form a group



(C6-CA O aryl (A-CO al kyl; or heteroaryl (Cl-CGQal kyl; in which heteroaryl
represents a 5- to 7-nenbered aromatic heterocycle containing one, two or
‘three endocyclic hetero atons chosen fromO, N and S and in which the 20
aryl and heteroaryl portions of the_s?q[a_di cals are opti onal Iy substituted
wi t h hal ogen, hydr oxyI optional Iy hal ogenated (C -Cr g z@{ optionally

hal ted_(CL-C6) k rb C , nit di
(?:l ?%g;]aa?%(ﬁy ﬁbsph%rv x%EI 5%6)9%?/ r|”£ ‘550‘9)}((%:‘58“?)) ag%ll (thlms ;g.dl c:';ll
optional |y being mubstpresedtw th hlyxdcd:oagen nktem; offi-6nald3kyhal ogenat ed
ca-C { hal o -G |

(GG 0 ange Frkeiet§ETt 1o et tl ek o R a Soe o

aromati ¢ or —unsat ur at ed
het er ocycl{€;30; b@h}poxscagbone’l ’CmoCo)ralt]'m‘Jee endocycl i c BeERFRREYbis  chosen

fromQO; N an Fsbagﬁ%qbt e@{}aatdl%el y %@@n%&%ﬂ%lhml_mgﬂﬁyla &6 al kyl ene

chain %ptloﬁa wi'th a nifrogen atom wh IS Igtlonall
subst i t ut edhiwilt Huetse:(@arxcit yabkgEests( @Sl @%r%fﬂ%?b%%%d PSS - val kyl |
(the aryl ,pqrdi dP t&ﬁ§@‘a{1§ﬂ5§a|oﬁlé)pt lt(mal |o)£- behpge Sehdbtyuled with
hal ogen, nitro, , optionally - 9 JAN 2004 .hal oggﬁat ed
(CL- C6) al Kydteso oBFP@ﬁalq}}PEH%ﬂ 0§8ABt &d Décﬁnée)s aFRIxyP ¥ Th
excl usi on i, hearp@rmfm_«&soﬁyf OlgB#a dnd h o Mhictlesk rSdmaiso aRe
represents nethyl_ and R3 represents ogen ato t oget her
forméogrdm)tlm]rbf!?supﬁ%u&ﬁdc%lq}% ?‘F“rﬂégdagg( Rggla %?QO get her
forma - (&oBylor - CH2p,4- chailogen al ter natlduel%—% peperEgent s a
hydr ogen at.om or r Q and R7 is a phenyl group optionally
subst i t ut &*° %h‘a\ﬂ’ﬁ(etéﬁag]]k;ﬁ'hydroxyl group; and the pharmaceutically
acceptabl e salts tRereofepriddentaci ds orhpdisegen atom;  hydroxyl:

di (C:-Cs)alkylamino (C1-Cg)alkyl; (C1-Cig)alkyl; carboxyl;

15 (C.-Cg)alkoxycarbonyl; (Ce-Cro)aryl; heterocaryl;

(Cg-Cio)aryl(Ci-Cglalkyl; or heteroaryl (C1-Cglalkyl: in

which heterocaryl represents a 5- to 7-membered arocmatic

heterocycle containing one, two or three endocyclic

hetero atoms chosen from 0, N and $§ and in which the

20 aryl and heteroaryl portions of these radicals are

optionally substituted with halogen, hydroxyl,
optionally halogenated (C;-Cg)alkyl, optionally
halogenated {C1-Cs)alkoxy, carboxyl, (C,-Cg)alkoxy-
carbonyl, nitro, dil(C;-C¢) alkoxyphosphoryl (C1-Ce¢) alkyl,
25 or (Cs-Cip)aryl {this radical optionally being
substituted with hydroxyl, nitro, optionally
halogenated (C1-Cg)alkyl, optionally halogenated

(C,-Cg)alkoxy or halogen) or (Ce-Cip)aryl fused to a 5-

to 7-membered aromatic or unsaturated heterocycle

30 comprising one, two or three endocyclic hetero atoms
chosen from O, N and S;

or alternatively Rg and Ry together form a

C3-C¢ alkylene chain optionally interrupted with a

nitrogen atom which 1is optionally substituted with

35 (C;-C¢Yalkyl or (Cg-Ciolaryl or (Ce-Cro)aryl (C1-Celalkyl,

(the aryl portions of these radicals optionally being

cubstituted with halogen, nitro, hydroxyl, optionally
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halogenated (C1-Cglalkyl or optionally halogenated
(Cl—CS} alkoxy) ;

with the exclusion of the compounds of formula I in

which X =S; n = 0; R; represents methyl and Rj
represents a hydrogen atom; R; and Ry together form a
group -CRg=CR;- in which CR¢ is 1linked to X, Rg and R,
together form a - (CH3)a- or - (CH3) 4- chain or
alternatively Rg represents a hydrogen atom or a propyl
group and R; is a phenyl group optionally substituted
with -0OCH; or a hydroxyl group:;

and the pharmaceutically acceptable salts thereof with.
acids or bases.



