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di hydr obenzodi azepi nes which may be used in thed treatnenf_of _ I t
dysli pi daem a, atherosclerosis and diabetes and its co i cations. In nos
cguntfles c B0 R23AA3%r di sease remmins one of the FREGTEPGOSO8230 angd
the main cause of 10 death. About one third of nen developla maj or y

car di ovascul ar dlsease bef ore the age of 60, wonen ow a lower ris

(ratio 1 to 10BE §¥Egsan?a?F§FRt“§Ea§@ THE e EREATMENT hecone
just as vulnerable to card|ovascu1mwsmxpﬁnyzunx;nen) this disease 15

I ncreases even nore in scale. Vascul ar diseases such as coronary di sease,
strokes, restenosis and peripheral vascular disease remain the first cause
of death and handi cdfhe hr oughmasertthe worilmzeniereas direfl aard | | fea:tqll e can

acceleratg #g% ar gdi qulgr ea net,
predlsp05|t|on ading to g sklg%aaenggg¥§ a |gn|§|tht(%ac or t
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appears to beyidddters 4 Nk tondyisidgd dagdi @, whi ch neans abnornal 25
|l evel s of |ipoproteins in the blood plasma. This , dysfunction is

particul arly evident ¥h cBPSkar ycOWRSERSE; ditfelivasrilpesi Bisepse
concept i nt endedhitrs e¢E ahH the xﬁl@j/@i- opieshseof aﬁ&hEhesﬁ\thO&b&s@a%ﬂml nly

been focused he 0] t abal i s ho sterol a d t he netabollsn1of
trigl yceﬁdeép mangb Vper PFgl 32 Q"l%l y2 cORoT
conplaint,\Mqardm§%aﬁcuﬁartﬂms&&sefﬁbﬁmmb3ﬂhe age of 60, women show

a lower risk (ratio 1 to 10). With advancing years

(after the age of 65, women become just as wvulnerable
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 cardiovascular accidents and
death. The development of atherosclerosis appears to be
linked mainly to dyslipidaemia, which means abnormal
25 levels of lipoproteins in the blood 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 meﬁ between 35 and 39
years old 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.). 1In

some individuals, the disruption is of genetic origin,



years old show ng plasmatic concentrations of greater 35 than 250 nyg/dl

(LaRosa J.C., L.E. Chanbless, MH Criqui, |I.D. Frantz, C J. dueck, G
Heiss, and J. A Morisson, 1986. Circulation 73: Suppl. 1.12-29.). In sone
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secondary causes such as excessive conSunption of al cohol, obesity,

di abetes or pat hyr oj.4di pr ' . netj G, C e :
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for dysfunctdronaipion| esoff LRlaghadf, apol@sif¥oj o Siabstes, Ppn. de

Gennes, U. 150 Q98 01 & s @omihdre. St ahl enhoef, J. D. Brunzel |l -and H.B.
Brewer. Jr S Exp.- Med. Biol. 285 329-333: Brunzell,. J.D. 1995,

10 In the Metabolic BeRi s9BReFhfier FRBESR sOfse VBT tadolgcedidasma A gy
and D. Vsl | eshgwibhbigbetebyy Mi@a¥yH identifited AW Yoiozybds3t{OIr

However, these conditions cur in_only one case in m L] i.on are
consi der ed %@S lg?cét?l%%fsag%eg?,s &, E\%’dc’frro sTRRi SngJFJPaPné’?r%g-n 15 man
and on nmice JHat ade defemmesi | U.LPLBé¢Bsiegel|, G D.Bagdbo,Ins.tie

Met abol i ¢ Bagj rit Di 6 ' ' , lgnand D.
Valle, publ ?%%%hdf%?ﬂg%faé@%ﬁilﬁfgﬁﬁ%ﬁ R e, e Joand O
al . 1995. J.A®Yol Exwheted2781012528512828-3231t Hroovzald 207 R, MBAdst ock
P.H., Bhggai ff €hé- mebhBoVc BEshiR bDInmiid tiehovedsd, . 69Uy, tournal of

Ialyg:‘ Sn?te?gﬁgg%i‘?%’fe %\?Oéhlfs%é 52%’“?33&52%%%@2% E{Ygﬁ%ﬁ%‘d}%@; 'r'dgem' a,
but with a Iowerat Heal Vdrioccuoigneosen .t owepst At theseT heorpliasimid ¢
concent rat i ope ol 208! LRIG Abel 0 15 PonTi i bdn ah8IUA Wbt dlifeq
as rare. 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 Set&lad
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 (apo CIII),
regulated by the expression of the gene apo CIII,
possibly associated with a secondary cause, may be a
novel and more frequent cause of hypertriglyceridaemia
30 in man [Weinstock P.H., C.L. Bisgaier, K. Aalto-Set&dls,
H. Radner, R. Ramakrishnan, S. Levak-Frank, A.D.
Essenburg, R. Zechner, and J.L. Breslow, 1995. 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 role in the metabolism of triglyceride-rich
lipoproteins (TGRLs). Clinical studies show a strong



possi bly associated with a secondary cause, may be a ~novel and nore
frequent cause of hypertriglyceridaema 30 in man [Winstock P.H, C L.
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A.Ds Essenburg, R Zechner, and J.L. Breslow, 1995. J. din. Invest. 96:
2555-2568]. Apo ClIl is a conponent of Very |low density 35 |ipoproteins
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66: 145-152; terg yeprides [RepS. Zoheny -355t0@ks 256.R.Ordlosxsed. M.A et al .
1991, Atber assi®f 0Sics. 87 SHodiflerds A, Ydtp, oA 19%kriHumy hered 41:
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MeConnathy, g§.U. 14f508623ndrLy, AAUPPYEG: 15! "chem. 35: 256-259;
Ordovas J.M., et al. 1991. Atherosclerosis 87: 75-86;

15 Ahn, Y.I., et al. 1991. Hum. Hered 41l: 281-289; Zeng
Q., M. Dammerman, Y. Takada, A. Matsunage, J.I. Breslow
and J. Sasaki, 1994. Hum. Genet 95: 371-375]. _

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

20 McConnathy, H.U. Kloer and P. Alaupovic, J. Clin.
Invest., 75, 384 (1984)] and to reduce the removal of
*remmants” of the triglyceride-rich lipoproteins
(TGRLs) wvia apolipoprotein E 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
Res., 26, 556, (1985)]. In apo CIII-deficient patients,
the catabolism of TGRLs is accelerated [H.N. Ginsberg,
N.A. Le, I.A. Goldberg, J.C. Gibson, A. Rubinstein, P.
Wang-Iverson, 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, 790 (1990)].

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 in



Invest., 75, 384 (1984)] and to reduce the renoval of "remants" of the
triglyceride-rich lipoproteins (TGRLs) via apolipoprotein E receptors [F.

- Shel burne, J. Hanks, W Meyers and S. Quarfordt, J. Cdin. Invest., 25 65,
652:(1980); E. Wndler and R J. Havel, J. Lipid Res., 26, 556, (1985)]. In
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cat abol i gm of J]$ h EGf terff. increase in the concentration of
trigl ycergi dese. e oreduc%llg%n In the plasmatic cqncentratian %}‘ apo Cl 11

thus appears to be ofheefcEPRURSSyLIhERea 1VEREIOR i3FR Ofr | 4 daeni a
Is desired ap.a therapeutic objective in at-risk populations. The
conmpounds of the invention are di hydrobenzodi azepi nes that are capabl e of
reducing the 5 secretion of apo ClIl. The conmpounds of the invention are
of formula |1: RZR3 (R1L )n N-R4 | - Rs %Q I n which the dashed |ines

i ndi cate the possible presence 3

(Ry)n

10
in which
the dashed lines indicate the possible presence
of a double bond;
Ry represents optionally halogenated
15 (C1-Cig)alkyl, optionally halogenated {C1-Ci1g) alkoxy,
halogen, nitro, hydroxyl or (Cs-Ciolaryl (optionally
substituted with optionally halogenated (C1-Ce¢)alkyl,
optionally halogenated (C;-Cg)alkoxy, halogen, nitro or
hydroxyl) ;
20 n represents 0, 1, 2, 3 or 4;
R, and R3; represent, independéntly of each
other, hydrogen; optionally halogenated (Ci1-Cig)alkyl:

(C1-Ci1g) alkoxy; (Ce-Cio)aryl; (Cs—Ci0)aryl (C1-Cs)alkyl;
heteroaryl; heteroaryl (C;-Cg)alkyl; (Ce-C10) aryloxy;
25 (Ce-Cip)aryl (Ci1-Cg)alkoxy; heteroaryloxy; or

heteroaryl (C:-Cs)alkoxy; in which heteroaryl 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

30 these radicals are optionaliy substituted with halogen,

optionally halogenated (C1-C¢) alkoxy, optionally
halogenated (C;-C¢)alkyl, nitro and hydroxyl; _

Ry represents hydrogen, (C1-Cig)alkyl or

(Cs-Cio)aryl, the said aryl group optionally being



of . a doubl e bond; Rl represents optionally hal ogenated 15 (C1-C18) al kyl,
optional ly hal ogenated (Cl-C18) al koxy, halogen, nitro, hydroxyl or
(C6-Cl0)aryl (optionally substituted with optionally hal ogenated
(Cl=C6)al kyl, optionally hal ogenated (Cl-CO al koxy, hal ogen, nitro or
hydr oxyl ) ; 20 n represents 0, 1, 2, 3-0o? 4, R2 and R3 represent,

I ndependently of each other, hydrogen optlonally hal ogenat ed

(Cl- C18) al kydubstiChterB) afikdxy: hedogere) aeptionedlyio) halpoepeteds)

al kyl; het ei0aryy 2106%¢" 0ar yht LInLP1 @l kyha1b&8nsiaar yl0x3cs) 83 kyT5- C10o)
aryl (Cl C6)e( %’ia )bﬁ*feroar}!fll oxy; o? heter%yl (C1- Co) al keoxy, I n which
het er oar yl F@d?rééé?ﬁ y&roxykio 7-nenbered aromatic heterocycle containi ng

\me ] E\r/]vo or three %d@@yﬁégfnmtsrooawws—mwnwhiom @, reprasen$s and in
e e ar eteroary rtions se radi ti onal
subst it uPed 'thnhgaﬁﬁgﬁn opF18ﬂhlly hgﬁogphgiﬁ E(C:l CE?%IEHQ%f%%nlonalyy
?zéllo%ig;it e;:lk(cls’g}c@@))a(ahkl/(C1-l)®sn ailbkgﬂldohydf:@x@ﬂo) arylcepbeswits hydrogen,
- al kyl or Clo) ary ryl group o |n 5
T FP5-8aHs A E% 1

substituted with hal ogen, tion enat ed optlonally
hal ogenat ed K}@r@qéﬂﬂcﬂla)a ¥¥o or hydroxyl wﬁ(“?l@é)ﬁ%é’ér‘ 5 &) aéL LiNT in

\(Ahcgcglg) r Sf;f@( C%?cc:%éléah!’k 1 QEEI: 1; Crlylcg) al(&yicg)%aﬁ;leeaaﬁsegrﬂs—

(CL- Cra}oal 14s-Cohgakudy (G - c&%)mame 1 Vb CA R 1 ( CERMPTR I
(C3-C8) cycl mabked €8 Ch) thl Kith: CEGELIER) ; caclgmlubensdewRé&R@&) alrkyl ;

| soxazol yl(cvlw :.Cc?l)lallgzl %2“828"%& are chosen independently £rom

(C1-Cig)alkyl, (Cz2-Cig)alkenyl, hydrogen and (Cg—Cigplaryl;

a group -CHz-CO-Z in which Z represents (C;-Cig)alkyl,

15 {C1-Cg) alkoxycarbonyl, (Ce~C10)aryl (Ci1-Cg¢)alkyl,

(Ce-Cio)aryl optionally fused to a 5- to 7-membered

aromatic or unsaturated heterocycle comprising one, two

or three endocyclic hetero atoms chosen from O, N and

S; or 5- to 7-membered heteroaryl ¢ontaining one, two

20 or three endocyclic hetero atoms chosen from O, N and

S: the aryl and heteroaryl portions of these radicals

optionally being substituted with halogen, hydroxyl,

optionally halogenated . (C1-Ce¢)alkyl, optionally
halogenated (C1-C¢)alkoxy, nitro, di (C1-Cg) alkoxy-
25 phosphoryl (C;-Cg)alkyl or (Cs—Cip)aryl (optionally
substituted with halogen,. optionally halogenated

(C1-Cs)alkyl, optionally halogenated {C1-Cg¢)alkoxy,
nitro or hydroxyl) ;
or alternatively Ry and Rs together form a group
30 -CR¢=CR;- in which CRs is linked to X and in which:
R¢ represents a hydrogen atorh; (C1-Cig)alkyl;
{C3-Cg) cycloalkyl; {Cs-Cip)aryl; carboxy (C1-Cglalkyl;
(C1-Ce) alkoxycarbonyl (C;-Cs) alkyl; heterocaryl;
(C1-Cg)aryl (C1-Cg)alkyl; and heteroaryl(Ci-Cg)lalkyl; in
35 which heteroaryl 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 (Ci1-Cs)alkyl, (Ci1-Cs)alkoxy,



substituted with (C1-C6) alkyl; a group -CH2-CRa=CRbRc in which Ra, Rb and
Rc are chosen i ndependently from (Cl-Cl18) alkyl, (C2-C18) al kenyl,
hydrogen and (C6-Cl10) aryl; a group -CH2-CO-Z in which z represents
(ClzC18)al kyl, 15 (C1-C6) al koxycarbonyl, (C6-C10) aryl (Cl-C6) alkyl,
(C6-Cl0)aryl optionally fused to a 5--t® 7-nmenbered aromatic or

unsat urated heterocycle conprising one, two or three endocyclic hetero
atons choselyldremyd,, N amitrd, or Hakegen nentsred et ¢ plk@H¥ai ni ng

one, two ZOF@{ osiMoss 180d Q@y;:éj_]@yﬁet ero atons chosen fromO, N and S; the
aryl and heteroaryl portions of hese radlag optionally
PEFH

substituted wth hal gerFeQWWW Bopt 19 hal®d®wat e&y r@%¥1€6) al kyl ,
optionally dla(lczgeepéﬂdyié}an%)@Hmmmurogcldclg)@ill@ej) al kaxpoyl;

phosphor yl C6: C10) ary tional tit W|th
hal ogen, g op(t% ?Q?@“P%Y éﬁné%l (C1- déJ) (5‘5 r}dpt?/onaﬁe% Lféré’eriat ed

]SC1 Co al KOoX(\Ce- cw)tamzlo(rc%hsld)@klgﬂ. ooralheifeméaml YCRLCARIkKRI ;t odat her
orma group, Seli | |

represents ahh%glr ogen a ]%% &%ﬁ%ﬁ% é 2" &Q%Qn%ﬁgggaaﬁow&t?m Clo)

aryl; car bokse(t@:occaz)cla kyllontae-@I-TJGB) OaﬁkoxW@r tony Ithree

het eroaryl hedtlelrd Bt dhy¥! chbkel GBra k) ; Na'Hi'id"eé ehadr yin (\@u@) t§1|eky| in

35 whi ch: heteroaryl represents a 5- to.7-nenb arorratl et erocycl e
cont ai ntfg L t @8 %r RekrESAENdoCHRF FEONRet! o N and

S and in whiggtitdiga1lay Yl aﬂﬂshetatearyl uﬂwﬁlomsamgéﬁese hydiroadyd ,ar e
o tro hal ogtE SPAAIEC1: ORI TR Shos phEFYICE, E1key o kP Rpaid, oot
a hydrogen dta)'qugé'rﬁh’ed(yl (C1-Cg) alkoxy, carboxyl (C1-Cg)alkoxy-
carbonyl, nitro, di(C;-Cg¢)alkoxyphosphoryl (C;-Cs)alkyl,
15 {(Ce—Ci0)aryl (this radical optlonally being substituted
with hydroxyl, nitro, optionally ha 1ogenated
(C,-Cg)alkyl, optionally halogenated (C;-Cg¢)alkoxy or
halogen) or (Cs-Ciplaryl 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-Csg
alkylene chain optionally interrupted with a nitrogen
atom which is optionally substituted with (C;1-Cg¢)alkyl
25 or (Cg-Ciolaryl oxr (Ce-Cip)arvl(Ci-Cg)alkyl, (the aryl
portions of these radicals optionally being substituted
with halogen, nitro, hydroxyl, optionally halogenated
(C1-Cs)alkyl or optionally halogenated (C;-Cg)alkoxy).
It should be understood that the compounds of
30 formula I in which X = 8; n = 0; R; represents methyl
and Rz represents a hydrogen atom; R; and Rs together
form a group -CRe=CR;- in which CRg is linked to X, Rg
and R; together form a -(CH;)s- or '—(CH2)4—chain or
alternatively Rg¢ represents a hydrogen atom or a propyl
35 group and R; is a phenyl group optionally substituted
with -OCHs or a hydroxyl group, are excluded from the
context of the invention.



(C1-C6) al kylam no (C1-C6) al kyl; (C1-C18) al kyl; carboxyl; 5 (C1-C6)
al koxycar bonyl ; (C6-Cl10) aryl ; heteroaryl ; (C6-Cl0) aryl (Cl-C6) alkyl;
or heteroaryl (Cl1-C6) alkyl; in which heteroaryl represents a 5- to
7-menbered aromatic heter ocycl e contai Bi ng one, two or three endocyclic
hetero atonms chosen fromO N and S and |n which the 10 aryl and heteroaryl

portions of these raq. a'ﬁh@fﬁac&?% ddnited gwitely haleogene
hydroxyl, optionally hal'ogenated optionally _hal o%gnat ed

(C1- 06) al kox9°mE9P§@§yI°f( x‘Y/lt aﬁﬁéﬁlﬂ o bagesgialseL
al koxyphosphggyt 6€ltk8) 1ﬁ{,gy1k-_loi115 (C6- C10) aryI (t his radi cal opti onal ly

being substituted w_th_hydrox on hal nat ed 1- C6)
al kyl, optionally haPogdf %‘FE& %&i‘ Cé:;h 9 aé h 4f)o’ge%;f & %ﬁﬁ) aryl
fused to 5 Sbehaodiaerbéned derrrativesr wthm;aat ustatmadtthuee er:uscysimlﬂ:arprl si ng
one, two 20 oL thEﬁgtendggyc gtpg&l%glgtonéﬁhgsgy?féogé S, or

alternatlverRG orma C3 ene cgaln oplonally
i nterrupted thhyélmnda@géB labdmhibzol e shydroankdridelbwhicht e wat h M CO

al kyl 25 or gf;@e%@l aaﬁkhe&maﬁﬁlslosgaﬁxl (5541019?) ghkyb 1c&ﬁmﬁéuﬁa¥'

portions of these radicals optionally~being substituted wth halogen,
nitro, hydro¥yPseomhesifl Wrﬁgﬁya@na%we%mn%) t9 kEPTBRldpth oRBPYS

hal ogenateed h@ireC@eeai @a@a)udedt siodl dchaimager sroad tHwmtcdicegonpeunds of
30 formula I 13‘ n =0; R2represents methyl and R3 represents
a hydrogen atoff 1ﬁxeaﬁ&°ﬂ5 toget her forma group -CR6=CR7- in which CR6 is
linked to X, R6 andTReé tiogeirdtdrorf arsn dire¢tell) ndt emly (3 rds chhen or

o oot el BRI AISSO960 U W o M Sy e L2
excl uded fromthe When the compound of formula I comprlses 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 diethylamine, 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
2-aminoethanol) .

When the compound of formula I comprises a
basic function, and, for example, a nitrogen aﬁom, it

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,



context of the invention. 7 The pharmaceutically acceptable salts of the
conpounds of fornmula | with acids or bases also form part of the

i nvention. J. Heterocycl. Chem 1969, 6 (4), 491 describes 5

benzodi azepi ne derivatives whose struct ﬁrg is simlar to that of

tetram sole (DL-2, 3,5, 6-tetrahydro-6- phenylim dazo[ 2, 1-b]thi azole

hydr ochl ori d which,is wer ful anthel mnti nt . t hes

conpounds, ﬁ%%%%z%%é%rg?fggture %:%%@éspon&gér#%eﬁ%fnul aA%@:gcgove 10" have

been excl udeckmplyodsgtbhonee, a¢idm t he context of the invention. The

invention is directegd,pabyonl yr t owgkdsphlgesconpoundsnf feppuka loput al so
of

to the salts thereof. Wen the conpound . formula | conprises_an 15 acid
function, ardePBetEkanpFemareappexreEepigomess, ofi thearamaunds 4% with a
m neral @r ofgamhTab@se. As exanples of salts with organic or m neral

bases, nention may be nmade,of the salts, forned with. netals apd.espgecially
with alkali netals, %?‘E%ﬁ?ﬁ’agzd:%a;gﬁ rERERRELORY ¢ FRSs | {:FBW nﬁdja%fzf(such as
sodi um potassoter ealldinear nexnbsanohedd hykduvicairivon-tassd hradiases, for

i nstance a ni C [ tertjiany, agign C [ I ne,
triethyl ani ‘fégﬁf‘%‘)%?fd?ﬁg?g%fl%‘é arel Yy tr?orqlghg%ler%%% e HAVLEN T

am no aci ds,sbilli Exromsanitivesly watbers aeomsim fiey exammileh faemd dteohol s

(such aq g3 af nahu' Wihe i1 - 85RO hewok) . AMhaRIdie SETRAUAE Ofrd or MUl 2

| conmprises a basic function, and, for exanple, a nitrogen atom it 30
can form a safPeGiahlun BeEA¥lc Pthyher #roryl, TROREIREL wi (Pierhani ¢ or
m neral aci dsegf€butyl, isobutyl, pentyl, hexyl, heptyl, octyl,

nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecyl and octadecyl groups.

i5 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 perfluorocalkyl and especially
pentafluorocethyl or trifluoromethyl.

When the alkoxy group is halogenated, it

25 preferably represents -0-CHF; or is perfluorinated.
Examples of perfluorinated radicals are —OCF§ and
-0-CF3-CF;.

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 “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 c¢ycloalkyl groups consist of

monocycles fused in pairs (for example ortho-fused or



for. exanpl e, the hydrochl oride, hydrobrom de, sul phate, hydrogen sul phate,
di hydrogen phosphate, citrate, naleate, fumarate, 2-naphthal enesul phonate
and para- 35 tol uenesul phonate. The invention also covers salts allow ng a

sui tabl e separation or crystallization of the conpounds of forrmula I, such
as picric acid, oxalic acid or an opTi%aTI y active acid, for exanple
tartaric acid, - 8 di benzoyl tartaric acid,, mandel,i c aci d

canphor sul pIReFic fses) FobRaFa 1S ehRoMis sEERal PAFE 1R ajoxf‘ln%egﬁet ric

i somers and 1daa¥te Awid "R rodr d&tﬁns?Qrfpcub’iﬁﬁoer 5 formula |. According to
the invention, the m"alk dente allne§ E.bran

hydr ocar bon- based r rtoacf c:eferacB’T é"l nin dh1td %glcar 56N at ons,
better stl Idydlrcqmdlpyt]o, 12 cjacb@hu'eurbns tmclepanpyé froWFlloéﬁemllO and
especi al by from Exa odkyihese sSReti al | % 1et hyl ,
propyl, | sop op ?&léxgc&?[yl t (i%buIty I SO ? pentyl , ex tyI

octyl, nonyycliumdecyhdand  austadadear] d@(ﬁﬁ MOXE 2 PG 1CU1|9é7r;|{YadecyI,
hexadecyl , hepimglecdd. and oct adecyl groups. 15 The term "al koxy" denotes. an

al kyl group as defined aboye |inked to an o om Exa | es of these

are methoxy, et hoxy A0¥pr & Bﬁo&?f &)igﬁ?gv{?’ y PR ‘Bﬁlsmai”he

expreSSI on Mtlmtwél yohal aganahedl, rTEﬁﬁSboi‘ﬁympt banalthye sghretipt utcefd wit h

one or ‘hf n,atonms. \Wen the al kyl group is optionally hal ogenated,
abI %81?

it pref ®sent s perfluoroal kyl and especially pentafluoroethyl or
trifluoronethyl. Wen the al koxy group is hal ogenated, it

l."..l

According to the invention, the term

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

The term “halogen” means a fluorine, chlorine,
bromine or iodine 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 —CHz4ﬂh—CH=C(CHﬂ2; vinyl or allyl.

25 The term “aryl” represents a mono- or
polycyclic 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 Each polycyclic aryl group comprises two or
more monocyclic aromatic nuclei, 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.



25 preferably represents -O-CHF2 or is perfluorinated. Exanples of
perfluorinated radicals are -OCF3 and -0O CF2-CF3 . The expression

"al kyl ene group"” nmeans |inear or branched al kyl ene groups, that is to say
di val ent 30 radicals which are linear ,gf branched divalent alkyl chains.
The term "cycl oal kyl " denotes saturat ec?‘ hydr ocar bon- based groups whi ch may

be nmono- or polycycl] n refer s cont al 0 0 35
atons, better stillg%%%#?SqP%s%? cgg gﬁggtdﬁ%£ ?%ﬁn%%g%nﬁ%g ;?£n1 ‘to 8.
The pol ycyclnaphtyhtbal &pthgybupphemesitdryds, porerytl eshryseaviin a3 rs (for
exanpl e ort hggfimaad- Qv P gRSips fused), that is to say ring pairs containing
at least two carbon atons in cq n. Mongcycljc cycloal kyl groups such as
cycl opropyl, cycl obutB#, E?Eﬂ“ope%le,roéfé’l hex8fF1OteSE cy2| ofepPy1 , ©F

cycl ooct gl , pyferoMyd , dpsrhatiesy | radied D unsagt i sttty cymeodasiecyoras e nor e
particul arl referred. Anong the polycycli.c_cycloalkyl nt i may be
made of adaﬁh‘?ﬁo °© ?%?Iﬁ%r%?s%? ?ﬁ%lgg Oug'oF aT)Oll Pdrr#%/ezf:sérﬁg’gl(}?’diqﬁlgeto t he
i nvention, thetemxvawyllScdrogeises kéngd" 3nbatsra eyomsaldhdsegy dippma D def i ned
above, contgining one or nore double bonds, preferably one double bond.

The term "hal ogen" nmeans a fluorine, chlorine, bromne or iodine atom 20
The term "al kenyl " eeR athenerpdsfabr ahbhed@ BPIVEYRLEISH- REAR A n

conpri shng OMEIREa 1Dl Bt 08REEsts of two or more aromatic monocyclic
nuclei fused in pairs, each monocyclic nucleus possibly
comprising one .or more endocyclic hetero atoms.
'Preferably, the polycyclic heteroaryl radical
ig bicyclic or tricyclic.

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

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, quinolizine, quinoline, isoquinoline,
cinnoline, phthalazine, quinazoline, guinoxaline,
naphthyridine, pteridine, pyrazolotriazine,
thiazolopyrimidine, pvrazolopyrimidine, carbazole,
acridine, phenazine, phenothiazine, phenoxazine or the

30 group of formula:

X

in which X is O or S.
35 An example of heteroaryl is (C¢-Cig)aryl fused
to an aromatic heterocycle such as a 5- to 7-membered



bonds. Exanpl es of al kenyl groups that are particularly preferred are

al kenyl groups bearing only one double bond, such-as -CH2-CH2- CH=C ( CH3)
2, vinyl or allyl. 25 The term"aryl" represents a nono- or polycyclic
aronmati ¢ hydrocar bon-based group preferably containing from®6 to 18 carbon
atons, for exanple from 6 to 14 car bonthtonms and especially from6 to 10

carbon atons. 30 Each cyclic a rou conprises two o0
monocyclic ABABRFLC N 1}6 ﬂ%Bﬁgﬂn 2 i Pk ogsﬁpéﬁ?ﬁ?&(fl ng

pai rs cont ai lmeﬂgratatemstchmaencﬂrbmnoatnnandnscommn Preferred exanpl es

of polycyclic aromat "I‘ﬁe 35 %Qgggh%ﬁe b;gg&ﬂ_g e&l’l ccy’[cl [ %ﬁ%,%§+£g&ycl I C

groups. 10 Anong these, nade of phen ant hryl
phenanthryl hpyeenwclehryma,ns and na@h@hacenyl gpéMSYCliﬁe t G PRAD

"heteroaryl " .gaBPLi €3nd BRBOH r%oré Beeé%c'at%ner@ﬂeg ridine q@ﬁﬁé's'ng

one or nore ero afons chosen romO0, N, and P. Preferably
het eroaryl c%ﬁﬁn%es The o phanasys 1 o%e@ﬁé@@ﬁrl’f r GRIMPTisSeR af@es. t¥hen the.

radi cal is atpRpb¥CHEt A @8BhEC chddndffah, 0, KORRIAStS. OfhieO e NOr €
aromatic nnnoc¥cllc uclei fu ed | pairs each nonocycli c nucl eus

possi bly cofpFFEPHYCHfie. F Eycl +E HYBRLL 8Dt "opr BFer™PFS, the
pol ycycl i ¢ headeupatgd rrarli aaisauuratnesr;/cIrnmoca:ldema:ynbcdeﬂSthduaMngeousI Y,

the monagycl Lecbel eb9gr kL 9poYoneAnd Lhe BROAYGLI Batuglel form ng the

pol ycyclic eroar €5 of monocyclic
heteroaryls are furyWherlhtbﬁyhetmtpcwb}Ie l@ngﬂYChc, it is 5- to

7-membered.

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

15 Examples of saturated heterocycles are
tetrahydrofuran, tetrahydrothiophene, "tetrahydro-
pyrrole, tetrahydrooxazole, 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 heterocaryls mentioned above. |

The expression “unsaturated heterocycle” means
a non-aromatic 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, pyrazolinyl,

isoxazolinyl, isothiazolinyl, oxadiazolinyl, pyranyl



i soxazol yl, thiazolyl, isothiazolyl, imdazolyl, 20 pyrazolyl, oxadiazolyl,
triazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrazinyl and triazinyl
groups. Exanples of polycyclic heteroaryls. are indolizine, indole,

i sol-ndol e, benzofuran, benzothi ophene,.indazol e, benzi m dazol e,
benzot hi azol e, 25 purine, quinolizine, quinoline, isoquinoline, cinnoline,
Pt hal azi ne . il NAZ0l 16y I NRXALI 8Gr1 vABRALLYT b1 By oBEEHdENE, of

pyrazol otriazine, 1 |a2310pyr|n1d|ne, pyrazol opyri épne car bazol e,

acri di ne, plddmxane, ghoimerazine, ohehbkbhiareor ofhmorphodisgn i
formula: X gippdidd X ignd or & 35 £niexepphslfhehetergany! inlso
(C6-Cl8)aryl fused _to an aromatic heterocycle such,asc§J§- to 7-nenbered -

11 aromati CofERNEEANE ISR RIMEing 1, EERhY MRS et er o s
chosen fsomuatMdlsEriBWiBXpr essi on "saturated or unsaturated

het er ocycl e" neans nmono- or palycyclic agrou 5 conpri si Qne _Qr. nore
hetero atons chosen T1+%h 0, N, ¥ and“’p. fﬁg é‘tsgrsocy e plré%%é:reaﬁn?/:s
conpri ses on€et-CGioltdinele hetpariorstldips cHossd f r dm 0, ald ancdnSatti@tadhe
het er ocycl e I Cprnk e i se : reyi1$at Urgkgd orep
unsat ur at ed Hrfe;tn%g%/ c%llcc nu8 Eﬁogagﬁ&are&%%@h%?ée?ablwg g‘ t(?);{ﬂrre eered,
fused i n paiunsatareatede hesexosyrdiee prefsnabyyl | eontaing mti deast

7-menbeq §d. MO Nthd A8 HGY Clr CciRhr QFYEh O8he LAY dfo@p. tricyclic
het erocycl es are preferred. 15 Exanpl es of saturated ter%py%!es are
~tetrahydrofuran, tetFEHRIR hiObhefeCht efFRhydPEOUPS  tuse © an

unsaturated heterocycle are, especially:

oo OO

o]
15
When Z or R; comprises a group of formula:
«(C Hz)pj SD
20 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 heterocaryl

25 portion. Preferably, St represents phenyl. Examples

which may be mentioned are the radical Z of formula:



pyrrol e, tetrahydrooxazole, dioxolane, tetrahydro- thiazole,

t etrahydroi m dazol e, tetrahydropyrazole, tetrahydroisoxazole,

t et rahydroi sot hi azol e, tetrahydro 20 oxadi azol e, tetrahydrotri azol e,

t et rahydrot hi adi azol e, pi peridine, digxane, norpholine, dithiane,

t hi onor phol i ne, piperazine and trithiane. Anong the saturated heterocycles,
nmention may I t I Raldmatd v €a:25

pol ycyclic hef?ert%“gﬁ ﬁ%s%&%oﬁﬁsﬂﬁ%‘ er rdea\éL rag?cglggnnE?anpl es of
unsat ur at ed het erocycl es are the unsaturated derivatives of the saturated
het erocycl es nentioned above @and psat urated derivatives of 30
the heteroaryls nentioned above: MY unsat ur at ed het er ocycl e"
means a non-aromatic heterocycl or nore unsaturations of
ethylenic type. Preferably, the uwgats o®rocycle 35 conprises only
one doubl e bond. Preferred exanpl esTof wunsaturated heterocycles are

di hydrofuryl, dihydrothienyl, dihydropyrrolyl, pyrrolinyl, oxazolinyl,

t hi azolinyl, imdazoli nyI yrazol inyl, i soxazol inyl, isothiazolinyl,

oxadi azoPi nAf 91?9169‘(6 unsat ur at ed nono- deri vatives of

pi peridine, of di oxaitordingi pesaztne, ﬁ)ﬁvéntibnanethef expriesisios,  of

di t hi ane and of thi r phol i gahy i ny

t et r ahydr opy 98 ifl ¥and S %I%lsétl%é&f?r ot rY’%\ nyl . diégé(nﬂza{z R7!mceorrpr| ses or
represents YpEi@rmykry| subsohehtedf uwédht oome uresat unared ofet éhiscycl e

optionally s t%a{ng e\ {dhQxP, the unsaturated heterocycle preferably
contains at ‘1eas :

10 By way of example, when R; represents

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

- optionally halogenated (C;-Cg)alkyl;

- (C1-Cg)alkoxy;

15 - halogen;
- nitro; and
- hydroxyl.
Nevertheless, the number of substituents is
limited by the possible number of substitutions.
20 Thus, when Rg and R; 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 Rs; and Rs do
not together form a group -CRg=CR;-.

A second group of compounds of the invention
consists of ticyclic derivatives in which Ry and Rs
togethér form a group -CRg=CR;-, it being understood

30 that R¢ and R; do not together form an alkylene chain
optionally interrupted with a nitrogen atom.

A third‘ group of compounds of the invention
consists of tetraéyclic derivatives in which Ry and Rs
together form a group -CRe=CR;- in which R¢ and Ry

35 together form an alkylene chain optionally interrupted

with a nitrogeh atom.



10 one unsaturation in comon with the aryl group. Exanples of such aryl
groups fused to an unsaturated heterocycle are, especially: 0CJ 0 0 15
-When Z or R7 conprises a group of formula: -(C H2)p St 20 p preferably
represents O or 1 and St preferably repgesents phenyl. Preferably, the
extremties 1 and 2 of this radical are attached to two adjacent carbon

atoms of the said ajpen G YREVE) SofdhOR! K¥lmOhnneiBhadnd RaPRr L1 ON.
Preferably, St represents phenyl. Exa[’r&[les whi ch y be mentioned are the
t

Al ma
radi cal Z of OP5iRARALY. inferpunbedVeths g JttpIemdetRe: r itaFiRg of

formula: 5 ﬁbrﬁédmﬁyle aﬁ.&:bdra,l angy gbéorfﬁisw teot lale (qvend)iarizl t@ﬂouglal
expression "gption S titut wi t h" _genera ans "optionally
substituted RP?ﬁOBﬁ‘gllX?/SH%FilSP%FﬁeW1F§dPB STt é’d'g.rofé’sBy way of
exanpl e, Svhen Rl repPrederabliyCoCBieCRy Viqrishetlse Wragrmup i s optionally
substituted wth one or nore radicals chosen from - optionally

hal ogenated (Cl-C6)al kyl; - (Cl-C6) al koxy; 15 - halogen; - nitro; and -
hydr oxyl . Nevert hel ess, the nunmber of\subsjAtuents is |imted by the
possi bl e nunber of substitutions.

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 is as
defined above and Ry and Rs together form —CRg=CR7-.

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

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

Most particularly, R; is chosen from hydroxyl
and phenyl.

20 Preferred meanings of T are a hydrogen atom and
(C1-Cs)alkyl, for example methyl.

A second group of preferred compounds (group 2)
consists of compounds of formula I in which X
represents S;

25 R4 represents a hydrogen atom;

Rs represents -CH;-CR,=CRpR. in which R, is a
hydrogen atom, (C1-Cg)alkyl or (Ce—Cio)aryl, Ry, is
(C1-C¢)alkyl or a hydrogen atom and R, represents a
hydrogen atom or (C;-Cjp)alkenyl; a group -CH,;~CO-Z in'

30 which Z represents (C1-Cig)alkyl,
(Ce-Ci0) aryl(Ci-Cg)alkyl, 5- or 6-membered heteroaryl or
(Ce~Cip)aryl optionally fused to a 5- to 7-membered
aromatic or unsaturated heterocycle; the aryl and



20 .Thus, when R6 and R7 together forman alkylene chain interrupted with a
nitrogen atom this atomcan be substituted with only one radical chosen
fromal kyl, aryl and arylalkyl. A first group of conpounds of the

i nvention 25 consists of bicyclic derivatives in which R4 and R5 do not
together forma group -CR6=CR7-. A setotr Yroup of conpounds of the

I nvention consists of tic¥cl I c derivatives i.n which R4 and_R5_ together
forma groupheesERFYL  PPELEERSg Andhet®otadscihst ORSG1oRG1RY ReiTH

t oget her forgubsttkyé@ne whieh n ylidguigl | y hydresinint ed (oh tdg)aa kY 0gen

atom- A thir r f _compounds_ of the inventjion__cqonsists of t acyclic
derivati ves Pgﬁg'\ﬂ%blgﬂiﬁﬂzfyand 5 “tDget Rer fé?Fn_ 1°&P5&’3‘ -CI-“\}E)O:QEFQ'ﬁn‘_’f Xhi ch R6
and R7 35 togebhseittioed arwhthy| éneloden n opptoreidlly nt dralqguethtedth a

ni t rogen cat opg.. - en oget LM a L kw ai

opt i onal I5y [ %%rcrstjﬂétl]etgﬁw t ﬁ@gi%ﬁtaﬁé englgtlggentfa%ee@ri 38? @c/))r rreg =CR7
may be fusedii®re) { C6- C18) a(tcyl‘cg)ri)é;n/lbptional | ayelneswi (Cut €e) &l one or

more Su groupSe-dy, FAeY BlePlok) aBRGTIERS(EQIATY iyl ol Ry 1Ae¢oE  dkc ; t he
i nvention, a first

conmpounds of 9% f o %ZoﬁYﬁE%ﬂ%gﬁgi}e‘;nggEﬁg’ggf nd?ﬁ(ﬂ%ggﬁul ‘iigo"gj:éﬁééf im;\ed

above and RlomedoRmbpgeldprCy)almylSR6=CRS- . Anong these conpounds, the

atom  an® R 1 epr oscrt <2 RORFBROE by RS O ASHe G chpart ¥ SR ¢ ut ed

wi t h hal ogen;CRé=tGRy- hpdwisigh,  optional |y hal ogenated (Cl-C6) al kyl or

(C1-C6) al koxy. Mosg, pPafdd ity X7 ryr IRIEN Sl Y@, 0¥ aikyl,
(Ce—Cro)aryl (optionally substituted with halogen,
hydroxyl, nitro, (C1-Cglalkyl or (C1-Cg) alkoxy) ,

15 carboxy (C1-Cg)alkyl, or (C1-Cgs) alkoxy-

carbonyl (C;-Cg)alkyl; and

Ry represents a hydrogen atom; hydroxyl;
di (C1-Cg)alkylamino (C;-Cs)alkyl; (C1-Cr0)alkyl;
(C1-Cg)alkoxycarbonyl; (Ce-Crp)arxryl; heterocaryl;

20 (Cs-Cro)aryl(Ci1-Cglalkyl; the aryl = and heteroaryl -
portions of these radicals optionally being substituted
with (C1-Cs) alkoxycarbonyl, halogen, hydroxyl,
(C1-Ce¢)alkyl, {Cs—Ci10)aryl, (this radical optionally
being substituted with halogen, optionally halogenated

25 (C1-Cg)alkyl, (Ci-Ce)alkoxy or mnitro) or (Cg-Cyo)aryl
fused to a 5- to 7-membered aromatic or unsaturated
heterocycle comprising one, two or three endocyclic
hetero atoms chosen from O, N and S); or alternatively
Rg and R; together form an alkylene chain interrupted

30 with a nitrogen atom optionally substituted with
(Ce-Cip)aryl (C1-Cs)alkyl in which the aryl portion is

optionally substituted with halogen, optionally
halogenated (C;-Cg)alkyl, (C1-Ce)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, Rs, Rg and R; are defined as
follows: '



and phenyl. 20 Preferred neanings of T are a hydrogen atom and (Cl-C6)

al Kyl , for exanple nethyl. A second group of preferred conpounds (group 2)
consi sts of conpounds of formula |I in which X represents S; 25 R4
regresents a hydrogen atom R5 represents -CH2-CRa=CRbRc in which Ra is a
hydrogen atom (Cl-C6) alkyl or (C6-Cl aryl, Rois (Cl-C6)alkyl or a

O olip G- 00 2 i n d0. Bhi EREE eSS o8| TR S al YT " (8- B oy Sar y1
(C1-C6) al kylGa-E%) atkgi penipdresylnet eroargyl bydrogenCl@eony] Ofbi onad |y
and - 15 - nelar SalSTREET I & PURELGERT BROR) Ml PR, HbARmEs e arY]
substi t ut ed had#PgRN ogéem hgHr Gxymonpunrsabyapked, (Qcplqhallambgy, ditro or
(C6- C10) sar Wrdgptional Iy substituted with hal ogen, optionally hal ogenated
o e B L CELSA ST el | B
cycl oal kenyl (d;Cty L8l kekitybrbonyli Sophzakl ( CopElolakilly ophiberltuted
Together foMd gPTEYL RBARATOY M oRRE P os BRESYE. M SHerttatom
(CLl-C6) al kydihydx@sEwa) ar b Edityidoediiersibsor t boedibvidr dpatogeiy 1,
A T e e 5‘3;#%ﬁ%’aélkﬁﬁ?‘*gﬁ%i&?% o )
hydr ogen at off1-gdipdkyl; benzyl; (C3-Cs)cycloalkenyl(C;-Ce¢)alkyl; or
isoxazolyl (C;-Ce)alkyl optionally substituted with
(C1-Cs)alkyl;

e R, and Rs together form -CRs=CR;- in which

15 either Rg or R;, or both of them, are as defined below
in (i), (ii) or (iii):

(i) R¢ represents a hydrogen atom; (Ci1-Cg)alkyl;
phenyl optionally substituted with halogen,
(C1-Cg)alkyl, (C1-Cg¢)alkoxy, hydroxyl or nitro; carboxy-

20 (C1-Cg)alkyl; or (C;-C¢)alkoxycarbonyl (C1-Cg)alkyl;

(ii) Ry represents a hydrogen atom; hydroxyl;

di (C1-Ce)alkylamino (C1-Cg)alkyl; (C1-Cip)alkyl;
(C1-Cg) alkoxycarbonyl; naphthyl; phenyl optionally
substituted with halogen, (C1-Cg¢) alkoxycarbonyl,

25  hydroxyl, phenyl (itself optionally substituted with
halogen, hydroxyl, optionally halogenated (C;-Cg)alkyl,
(C1-Cg)alkoxy, (Ci1-Ce¢)alkoxycarbonyl or nitro) or phenyl
fused to dihydrofuryl, dihydrothienyl or
dihydropyrrolyl; pyridyl; furyl; thienyl; pyrrolyl; or

30 Dbenzyl;

(iii) Rg and Ry together form an alkylene chain
interrupted with a nitrogen atom optionally substituted
with phenyl(Ci-C¢)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,

- Ry and R3 to be as defined below:

- R; represents a hydrogen atom;



di (Cl-C6) al kylam no (Cl1-C6) al kyl; (Cl1-C10) al kyl; (C1-Co)

al koxycar bonyl; (C6-C10) aryl; heteroaryl; 20 (C6-Cl10) aryl (Cl-C6) alkyl;
the aryl and heteroaryl portions of these radicals optionally being
suhstituted wth (Cl-CO al koxycarbonyl,,, hal ogen, hydroxyl, (Cl-C6) alkyl,
(C6-C10) aryl, (this radical optionall 7 Bei ng substituted with hal ogen,

optionally hal ogenated 25 (Cl-C6)_alkyl, (Cl; al koxy_or_nitro) qr
(C6-C10) aryl fused to A 5-F R T Strber &d aﬂ%ﬁ%?ggnor %%é%tur%fed%

het er ocycl e (€@rPId)sinyg ogmeoup woptionhildy entetjidhiteed hetthohallogenchosen
fromO, N ang. Sk, er nag a er Ip ag akkyl ene
chain i nterﬂg:ﬁt gﬁ) %%k%‘w%h aaéﬁ ??%%%%@toﬁ%pt?%ﬁ%?%@ sug)g{ ir%t ed&\l/im't h
(C6- C10) ar yiteml -ags hyddngiyliin which the aryl portion is optionally

substituged with haloggnreppiisendlsl ¥ Haalbegenatessh;(Cl- C6) al kyl,
(C1- C6) al koxy, hydroxyl or  nitro. 35 Apgon t%ese ﬁo:%)unds, thi ones t hat
are especially preferPedSREESERESe In hhi%h DnedB FeF SEALl n

substit uent xdpkedimtRA) axl IR7 More deféfwchlslyy, foliovs. 4 - 146 RS

represents -CH2- CRa= Rg in _whi.ch i 1- C6 | ky | qQr__a
hydrogen atom Rb is e(C 9@85’5?%% % g's’ﬁ?flrg’&c? eniaﬁ-’c?m g?\d C ér("‘ép;‘)’lérs(?ents a

hydr ogen at gmefrexxretbnounsaturated (C2-CI O alkenyl; a 5 group -CH2CQZ in

whi ch Zygepresents ({GsfalOrnakky! r\tﬂ&%ﬁ’ < 0XGa; R henyl
(opt i on%lPI y substitute vvi):t %ls%he%?/ or %y’dr%géfg%%%h hyl . D er?yypf used
to di hydr of#sfieraesl @4 dr ot hi enyl or to di hydropyrrolyl, 10 furyl,

thienyl or pyrrolyl ;3@ B kyd -y Y08 06yai Hydr 31 24 &y [2 eyl ; (C3- C8)
CyCloalkenyH”gg£é§§oéygggﬁiﬁg {(Example 4);
| 3-(2-furyl)-5,6-dihydrothiazolo[2,3-b]-1,3-
15 Dbenzodiazepine (Example 43);
3-[4- (ethoxycarbonyl)phenyl] -5, 6-dihydro-
thiazolo-[2,3-b]l-1,3-benzodiazepine (Example 36);
1-(2-furyl)-2-(4,5-dihydro-3H-1, 3~
benzodiazepine-2-ylsulphamyl)ethanone (Example 14);
20 1- (biphenyl-4-yl)-2-(4,5-dihydro-3H-1,3-
benzodiazepine-2-ylsulphamyl)ethanone (Example 5);
3- (biphenyl-3-yl) -5, 6-dihydrothiazolo[2,3-b] -
1,3-benzodiazepine (Example 38);
1-(3,4-dihydroxyphenyl)-2-(4,5-dihydro-3H-1, 3-
25 Dbenzodiazepine-2-ylsulphamyl)ethanone (Example 29);
. 3-(3,4-dihydroxyphenyl) -5, 6-dihydro-
thiazolo{2,3-b]-1,3-benzodiazepine (Example 59); and
3-(biphenyl-4-yl)-7-chloro-5, 6-dihydro-
thiazolo[2,3-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, R; and Rs do not together form
35 ~-CR¢=CR;- and dashed lines represent nothing.
These compounds may be prepéred simply by
reacting a thione of formula II:



i soxazol yl (C1-C6) al kyl optionally substituted with (Cl-C6) alkyl; R4 and
R5 together form-CR6=CR7- in which 15-either R6 or R7, or both of them
are as defined below in W (ii) or (iii) : (i) R6 represents a hydrogen
atom (Cl-Co6)al kyl; phenyl optionally_ substituted wth hal ogen,

(C1-C6) al kyl, (C1-CO al koxy, hydroxyl” 3‘% nitro; carboxy- 20 (Cl-C. 6) alkyl;
or (Cl-C6) al koxycarbonyl (C1-C6) allgyl; R7 represents a hydrogen
atom hydroxyl; di (Cl-C6) al kylamn 3 al kyl; (Cl-d o) alkyl;
(C1-C6) al koxycarbonyl; naphthyl;_z ionally substituted with

hal ogen, (C1-C6)al koxycar b(aﬁyl , [ roxyl Ff)henyl flitself optionally
substituted with hal ogen, 0 o ptional 4 hal ogenated (C1-Cs)al kyl,
(Cl- 08) al koxy, (Cl-0C8) al koxycar®desfy p{/@ o) or phenyl fused to

di hydrofuryl, dihydrothienyl or dihydrepyrrayl; pyridyl; furyl; thienyl;
pyrrolyl; or 30 benzyl; (iii) R6 and R/ together form an al kyl ene chain
interrupted with a nitrogen atomoptionally substituted wth

phenyl (C1-C6) al kyl in V\/qi cl’i_p_t he al kyl portion is optionally substituted
with hal ogen. 35 AnoHy YMES'Pief erred conmpounds of groups 1 and 2, it is
preferable for at | east RoneRfroRsamndg Ry, &ie aR2 defirkslt abpweasfatefi ned

bel ow. -.R3 S & age) P n a hydrogen atom
or a (Cé- C1 eﬂéﬁlfnfg’r o‘%ptt:%g%i ona F@%Y)as%ﬁ%tﬁ %\n&?‘h&ﬁﬁl %gleh, (C1- Co)

al koxy, optionally hal ogenated (Cl1-C6) alkyl, nitro or hydroxyl; 5 - Rl
represents a hal ogen atom Hall-Rg ITI

in which Hall represents a halogen atom,
10 (C1-Cg)alkylsulphonyl in which the alkyl portion is
optionally halogenated or (Cg-Cip)arylsulphonyl in which
the aryl ©portion is optionally substituted with
(C1-Cg)alkyl; and Rs is as defined above for formula I.
Advantageously, Hall represents halogen, tosyl
15 or mesyl. The reaction is preferably carried out in a
polar solvent which is inert towards the reagents.

A suitable solvent is a linear or cyclic ether
such as dialkyl ethers (diethyl ether or diisopropyl
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
performéd is generally between -20 and 70°C, preferably
between 0 and 50°C and better still between 15 and

25 35°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 Rs represents -CH,-CO-Z in which Z

30 is as defined above for formula I.

According to this process, a thione of formula
IT is reacted, under the same conditions as above, with
an O-halo ketone of formula IVa:



- n represents 0, 1 or 2, and better still n represents O or 1. Mre
preferably, nis 0. The conpounds of Exanples 1 to 67 below are preferred.
10 Anong these conpounds, ones nost particularly preferred are:
3- (bi phenyl - 4-yl) -5, 6-di hydrot hi azol o[ 243-b] - 1, 3- benzodi azepi ne (Exanple
4); 3-(2-furyl)-5, 6-di hydrot hi azol of 2, % b]-1,3 15 benzodi azepi ne (Exanpl e
43); 3-[4-(ethoxycar bonyl) phenyl ] Z5F@L@E{Q¥ﬁ$93 IVa
t hi azol o-[ 2, 3-b] - 1, 3- benzodi azepi ne (Exanpl e 36);
1-(2-furyl)-2-(4,5-di hydro-3H 1, 3 benzodi azepi ne- 2-yl sul phanyl ) et hanone
E)Exarfg! e 14) in éﬂaﬂlcﬂ PZEH@%’?S??@&&& én;l@o&’éla h&gao'}fd'izl,ﬁepresents a

enzodi azepi ne-2-yl su any anpne anpl e . . .
3- (bi phenyl 5691"9)/%‘ 6-%‘?1%ro i a?glao[ ORLLEKE 1,3}- befBLRi aPBFFAE LB anpl e
38); 1-(3, 4-etiboddmexyphenyd ) -is ( 4otefiedyeld 0- 8t 1lu8e25mild reaction
benzodi azepi ne- 2~yl.sul ph et hgnon e 29);
3- (3, 4- di hydr%g?%%ény’lsg)- %A%I h§§r o- %tsﬁﬁ%%a%?z, 3% - PR RERTEET a2 85i ne
(Exanpl e 59) beimeen- Obiggide $p U -and prafidraidys etweenld and 35°C.
thiazol of 2, 3-b] "1, 3yhRR?OehaZeiuMSokdaMIE PBimid THe SRAEIS byl
formula | may be prepared sinply using one of the processes below. "A) In
the case of CRETYIMFourfILt of PEEFREPa 1A i n2PAWECch aX s epFent §18t RAR4and RS

do not topget hehpriceseits35a- CRGacBgenandtoasheachd i RESergR1t85RNt JFOt Rhed.
-{ge_seRgogpou%%%r@%o%%i%@eparc%gnp%u%g b)éi.n r e%v(i}ilcr}? ath;hI Orx]‘%p%]:asfe%rtrsml a ll:
(C1-Cig)alkyl is readily performed by alkylation using a
suitable alkylating agent.
Thus, the compound in which R, = H may be
15 reacted with a halo derivative of general formula R4-X
in which R; represents (C;-Ciglalkyl 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 (NaOH or
KOH), alkali metal carbonates (NaHCO: or K,COs) and
alkali metal hydrides such as NaH.

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

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

30 Ivb:

R;-CO-CHRg-Hal® ~ Ivb
in which R¢ and R; are as defined above and Hal?

35 represents a halogen atom, with a thione of formula
IIa:



3 (R)n N4 Il NS H inwhich: n, R, R, R3 and R4 are as defi ned
above for 5 forrmula |, with a halo derivative of formula Ill: Hall-R5 111
in which Hall represents a halogen atom 10 (C -C6)al kyl sul phonyl in which
the.al kyl portion is optionally halogenated or (C6-C10)arylsul phonyl in
which the aryl portion is optionally €&stituted with (d-06) alkyl; and

R5 is as defined above for fornula I. F@dvant ageously, Hall represents
hal ogen, tosyl 15 or mesyl. The reactit@n isRyeferably carried out in a
pol ar solvent which is inert toward t he#r~edgents. A suitable solvent is a

| i near or cyclic ether such as d|.
di i sopropyl ether) or cycli
di oxane) or alternatively polyet he pe such as di net hoxyet hane
or diethylene glycol dinethyl ether. Thqﬁtenéerature at which the reaction
-is perfornmed is generally between -20 and 70C, preferably between 0 and
50C and better still between 15 and 25 35C, for exanple at room .
tenperature. One particul ar. case of pl i | on__of thi ess. |
i|lustrated bel ow f ot t ¥ 151Pe rafto |$D %g Gthfus®of aF&E)L Fﬂ bd Y which X
represents &o:R4fbﬁmuaa def iineda abov@®; aﬂdxp?&tris:prea:ehbxylmzac@dzalm whi ch
Z 30 is_as |ned above foxqé%gm(g e lﬁg&%gﬁngo hisopgocess, a

t hi one 015 fo% ’II i'-rs rea tinder the sane conditi ons as above, with
an a-halo ketone of The mgxagt/a:implementation condltlons will be

determined by a person skilled in the art depending on

8 (djet hyl ether or
tetrahydrofuran or 20

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, C3-Csg
monohydroxylated aliphatic alcohols such as ethanol,
20 isopropanol and tert-butanol.
A preferred temperature range is from 100 to
125°cC.
It may be cohvenient 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=CR;- 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.

In a first step, a sulphide of formula V:



- 19 Z-COCH2-Hale IVa in which Zis as defined above and Hal2 represents
a halogen atom In the context of this particular 5 enbodinent, it is
preferred to use mld reaction conditions such as, especially, a
tenperature of between 0 and 60C and preferably between 15 and 35C. Wen
t he conpounds of fornmula |I obtained by 2&ar‘rying out process A above are
such that R4 10 represents a hydrogen atom the preparation of the
correspondi ng conpounds in which R4 represents (Cl1-Cl18) alkyl is readily
perfornmed by al kylation using a sui t Bl e thMIatlng agent. Thus, the
conpound. _in which R4 = H may be 5 rgactgd™with a halo derlvatlve of
general fornmula R4-X in which R4 s (Cl-C18) al kyl and X
represents hal ogen, in the(% df a bd¥eH Exanpl es of bases that are
particularly suitable are trleth“- et hyl nor phol i ne, 4-(N, N 20
di met hyl ami no) pyri dine, N, N-di ethyl anine,. nm¥%er@&k bases of the type such
as al kali netal hydroxides (NaCOH or KOH), alkali netal carbonates (NaHCC3
or K2CO3) and alkali metal hydrides such as NaH. 25 B) in the case of the
conpounds of fornulalhiwhldmiam Xn%xm@s&ﬂ&sR@ a3 agd Refiiegsd heprf orm a

gr oup - d shed n resent , not coppounds
may be pﬁggagg mgggor i ny f- ﬁ@%ﬁ %R eEy™ F&acf#hgk&ﬁggyﬁal et one
of fornmula 3Zearved Wﬁﬂh}&}@@DH&h$eHWﬁex1wa%nvél6@ &he Ricettenasodefi ned

above and Hal3d, malaf §R..€sents a halogen atom with a thione of formula
Il a:

NH>~-CHRg-CO-R, VI

10
in which the carbonyl group of R¢ 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., 1994,
Georg 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 sulphidé V is preferably

25 of formula VIa below:

NH-—C HRrIC\-R'j Via

koo

in which R¢ and R; are as defined above for formula I

30 and R, and Ry are, independently, (C1~-Cg)alkyl or
together form a 1linear or branched (C;-Cs)alkylene
chain, preferabl? a (Cz-Cz)alkylene chain.



20 R R3 (R)n NHIla S H inwhich R, n, R2.and R3 are as defined
above for formula |, in a C2-C6 aliphatic carboxylic acid as 5 solvent,
at a tenperature of between 90 and 130C. The exact inplenentation
conditions will be determ ned by a perspn skilled in the art depending on
the reactivity of the conpounds present.” Exanpl es of carboxylic acids which
may be 10 nentioned.i nclu |Lcqacid I oni cid, i cid,
pivalic acid and vaIdIélj%gc ac ﬁgfﬁg{:ﬂé\% poslézleg%g,g in t%hr% co-nt%’igzéé{)l1‘a{:]’tlhy’ei

i nvention, tlb petiwrodanes ppdaeethvi tketplesence of a mixture of solvents

including one or norge.@biphetéss 15 itarRgyY /e Whdsayed 0pbi Wr@dectone or
nore other mscible polar solvents that are inert, towards the _conpounds
present. SucHQdeREPOREL SBPYRNYELH, ethey, pé?&ﬁﬁltéflgc?-r@élpsrrﬁ’l’(ﬂ%(ﬁr%xyl at ed

aliphati ¢ algphils sHeh mitiHiaNGtetald bsopyopiouthataish t oFt alnutemml . A
preferred tenperature range.s fr 100 t.o 125C .11 .(]kl)e convenjent to
perform the Pridtess at? thet}?Jecferl"%oi?te M ure orPIRROLY 1\/%9?1%, ané
especi al |y iibiddeslidenssl vent used is acetic acid. C) In the case of the
conpounds of fornul ﬂé i 'hq._h&!%ed dggpegzgk'n a{@g@ée-g Rotling. X
represents NH, R4 ZFI eREOtl%et her tTorm - :(%R%an R/ Fs notﬁé 30
hydr oxyl gros@lvent 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:

15
Rz Rs
Rp R
Radn NH (o e i
N% O\ IO
~ “NH~—CHRg=—C——R;

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

20 from the reaction II withlthe 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 Brdnsted 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.



According to the invention, these conpounds may be prepared sinply in two
steps by carrying out the following process. In a first step, a sul phide
of formula V: 21 - R RBV (R )n HJ S-alk in which RL, n, RR and R3 are
as defined for 5 fornula | above and al.k represents (Cl-C6)al kyl, is
reacted with a protected derivative of e acetone of formula VI:

NH2- CHR6-CO-R7 VI  1Q in i ch _the carhonyl, .group_af . i C wth a
protecting group th quVEKFPE ilfﬁ%%i %PE r’%}g‘? um%a%%lgglndéﬁ?éﬁélgnto%gs

dﬁfl ned a:ooz)tﬂ?e Exaipl esedf phehethenqaidups hpdreeblenipoagid,15euncti on,
that are lahile .n _acidi 59: ' L 03" PR OL ekl M 1 N
Organi ¢ Synt%eeascf%l,orgle%nagd : éj&éé%%%?%gﬁﬂgwgd gﬁblai gﬁgd@%gl\]ohn 1WI ey
and Sons, 198 amdethar®@bi ecting G oups, Kocienski P.J., 1994, Georg

Thieme Vgrlag. 20 |npge pabgireultﬁdaésaéﬂvwa_age%s tRaNprepbbatioar kay!
group may be protected in_ the fo

the protect e2PTRAYRGS @k Eprmpta lr<£1t g;?e‘(’:%glcuf:gr Ol‘ﬁrﬁp%%%le%%;g ihrli’gil%lq?{;r? EZ
sul phide V igcgneferably 25 of formula Via below NH= CH ~C-R7 Via Ra Kb
So as to synthesize the corresponding compound
of formula I in which T represents (Cr<k)alkyl,
10 {(C6-Ciolaryl orx (Ceg-C1p0) aryl (C1-Cglalkyl, 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, (Ce~Crp)aryl or
(Ce-Cio)aryl(Ci1-Cs)alkyl 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-(1-

20 pyrrolidinyl)pyridine, 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 =-CR=CR;,- and R; represents
hydroxyl.

30 These compounds may be prepared by reacting a
sulphide of formula V:



in which R6 and R7 are as defined above for formula | 30 and Ra and Rb
are, independently, (Cl-C6) alkyl or together forma l|inear or branched
(C2-Co6)al kyl ene chain, preferably a (C2-C3)al kyl ene chain. 22 The
preferred ketals are especially 1, 3-digxol anes and net hyl ketals.

Neverthel ess, it may be envi saged to‘pr’2 ect the carbonyl group with other

protecting groups such as, dithig and, hengthi q ketals by, formation of
an enol ether, a thiltfbnéﬂil efls t Jr’azgﬁzi’di Hs 8’1“ ?rrlﬁhdaagjf’)]f'(ﬂr];lees. he

sol vent usedidfimediabawactwioth iss depiotatrive ol efvrmalaWELDf di ssol vi ng
the reagents present. A 10 solvent which may thus be selected is a nitrile
such as acetonitrile or isobutyronitrile. Wien the reaction is carried out
starting with the ketal Vla, the Edhs8RedC8bYai ned after YhELfirst step
is the cgnpound of formula: 15 R2 R3 (R)n NHRb Rs VIl -0 ~- N O% O 0~
NH-CHR6--C--R7 in which n, Rl, R2, R3, R6, R7, Ra_and_Rb are as defi ned
above for formul ae ITan¥bicR FhanRdnBeurRES eS8 t PRG156% r?}?ﬁ‘f?‘uesﬁpéact i on

Il with the fuaherd el gedivaisve deavihg kebape et boramperdturendf for
bring about THEMETEI POarth, L70Eh SRAFLA T ofib: Gt HETHOOR R Pty aci d
a 25 m ner detaeeeh 060 camdrPOTC. aci d may be used, w thout
10 Leaving groups which may be mentioned include a
halogen atom, a (Ci1-Cg)alkoxy group, an imidazolyl group
and a (Cg-Cio)aryl (C,-Cg¢)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 R; and Rs do not form
~CRs=CR7~-.
These compounds may be prepared by reacting a
sulphide Va:

Rz

R3
P
(Ri)n N—~R4 Va
N="Ng—akk
25
in which n, R;, R, Ry, 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



preference. Exanples of suitable acids are, especially, acetic acid,
form c acid, oxalic acid, nethanesul phonic acid, p-toluenesul phonic acid,
trifluoroacetic acid, 30 trifluoromethanesul phonic acid, Lewi s acids such
as _boron trichloride, boron trifluoride, boron tribromde or hydrochloric
acid. The reaction is generally carried®ut at between 15 and 50C
especially between 20 and 30C. 23. The saol vent used, for the reaction
depends on 2heandi d0GCed innfensehEenti @5 $hy Rbeht bR i EYREi §ucthéas
reaction i s ssasHRgeDLS| Yo erfsubEs #oh vt f e C6)ad sl trislee h Iksirgg hanol .
5 The abovelgégﬁess éeads to the preparation of conmpounds of fornmula | in
which T repr TS5 e hydrogen atom So as to synthesize the corresponding
conmpound of formula I in which T represents (Cl-C6)al kyl, 10 (C6-ClO
aryl or ¢C6-ClO aryhy (£1- | AgC 0 ai ; T
represen%s hydrogen,*}sfﬁegg%eggg§ﬁ?ﬁ gE%aPo §§9§%t°§$%ﬁ£ﬁﬁﬁﬁarh.-T in
which T reprkicnttheCclashedylipes peprersntamathing,( b-T %) Be yand C1- C6)
al kyl and Hag, Ryt Ecin'alqelr,15afd0R) *dpidkerntis YaRmRf1a suitable

base. Exanpl es of bases are, especially, organic ,Rases such a
N- met hyl nor phol i ne, TPPREhy|SARRRINAS (| BFSy| akPARELLYi i stﬁ“Bﬁ?ét hy?Pami ne,
di cycl ohexylreadt gy A okibyépopefotdnata pyatdine, 4-(1 20
pyrrolidinyl)pyridine, picoline, 4-(N, N-di nethylam no)- pyridine,
N, N- di hyl aniline and N, N-di ethylaniline. The conditions for carrying
out this reaction are known to those $Rsl ! ed ia.the art.

3

(Rn NH Il

vy

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 Rg and Y
are as defined above for formula VIII.
20 This reaction is preferably performed in a

Ce—-Ci10 aromatic hydrocarbon of the type such as toluene

or benzene. The temperature aﬁ which the reaction is

performed is generally between 80 and 130°C, for

example between 100 and 120°C. Preferred conditions
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 Rs together form -CH=CH-.
30 According to the invention, these compounds are
prepared by reacting the thione below of formula XI:



25 D) In the case of the conpounds of formula I in which the dashed |ines
represent nothing, X represents -NT in.which T is other than a hydrogen
atom R4 and R5 together forma group -CR6=CR7- and R7 represents
hydroxyl. 30 These conpounds may be prepared by reacting a sul phide of
formula V: Rz Rs (Rl)n -HV S --alk 22 -in which n, Rl, R2, R3, R4 and

al k are as defined above, with derivative of formula VIII:

HTN-CHR6-CO- Y VII1 5 in which T"and RRjare as defined above for formula |
and Y is a | eaving group, at presdt ur e of ween 50 and 150C,
preferably at a terrperfﬁ‘lire §-EH.28 €. 1XILeavi ng groups

whi ch may be nenti oned gen &tom Q@R[ CL- C6) al koxy group, an

i m dazolyl group and a (C6- 1- C6) al koxy group. This reaction
is generally perfornmed in a polar Hsolvent and especially a nitrile such as
acetonitrile 15 or isobutyronitrile. Acetonitrile is preferably used as
solvent. E) In the case of the conpounds of fornmula | in which the dashed
| i nes represent not r nt aPA RS Aot ashwdreged at om
and R4 and RS do no{h?g'fhrr%&gexp eﬁcﬁ % Zi-Qesz‘lc rrpou%ds may _be .pr ERAr ed by
reacting a agmvfﬁ”%%r veormplps I and VII, with 'a strong-acid

5 as sulphuric acid or hydrochloric acid, or

alternatively with one of the acids listed above in thel
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 in aqueous
medium. In this cése, the reaction medium obtained must

15 be homogeneous.

H) In the éase of the compounds of formula I in
which the dashed lines represent nothing, X represents
0 and R; and R; together form -CRg=CR7;-.
20 These compounds are prepared Dby thermal
cyclization of a compound of formula XII:

Ra Rs
P
(Ri)n N=CHR;~CHRg-OH
X
N="Ng—alk
25 in which n, R;, Rz, Ris, Rg and R; are as defined

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



(R)nNn N R4 Va 25 N S-alk in which n, Rl, R2, R3;, R4 and alk are as
defined above for fornmulae | and V, with an amne of formula IX 30
T-NHR5 I X in which T and R5 are as defined above for formula I. This
reaction is preferably perforned at a 3p;tenperature of between 15 and 50C,
for exanpl e between 25 20 and 30C, in a solvent of the nitrile type such
as acetonitrile or isobutyronitrilR, acetgnitrile being preferred. 5 F)
In the case of the conpounds of fornu a l b which the dashed |ines
represent nothing, X =S R4 apgs/~\RH ogm - CR6=CRS- and R7
represents hydroxyl. Thes bregg[ed by reacting a
thione of formula Ila: 10 L S H 1nwichn R, R2 and
R3 are as defined above for for 6 6o derivative of formla
X: 15 Hal4-CHR6-CO-Y X in which Halo repreSents halogen and R6 and Y are

as defined above for formula VIII. 20 This reaction is preferably perforned
in a C6-Cl0 aromatic hydrocarbon of the type such as tol yene
according °to the standard” processes O organic

chemistry, so as to obtain the expected compound of
5 formula I. The thermal cyclization may be performed,
for example, in a Cz-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 compouhds of formula I in
which the dashed 1l1lines 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, Vol. 2, published by

20 John Wiley & Sons, 1988, page 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-benzogquinone or DDQ
(cf. Organic Synthesis, Vol. 5, published by John Wiley
& Sons, 1988, page 428; Synthesis, 1983, 310).

The thiones of formulae II and IIa are

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

The thiones of formula IIa are thiones of
formula II in which Ry represents a hydrogen atom.



or benzene. The tenperature at which the reaction is perfornmed is
general |y between 80 and 130C, for exanple between 100 and 120C. Preferred
conditions 25 are, for exanple, refluxing in toluene. .G In the case of
the.conpounds of formula | in which thggdashed |ines represent nothing, X
= Sand R4 and R5 together form-CH=CH . 30 According to the invention,

t hese conpounds are Tﬁég@araﬁiﬁﬂ&ac%&g éé%%ctlfqugp B8l égaxféa nyi,a Xl :
&

26 - RR R 3 N-gH aoﬂ')%l |chn R3, Ra
and Rb are aSOd&PrABY Nul@é AAARFIAY | ARyt HPne slorfonﬁh%m d

such 5 as sptphassesadeécmibb;&dlinehI oric acid, or aI ternatively with one
of the acids listed ab case of_var] ant 0 this
process, the reaction %;/pe eratur e’?%%ﬂn r’éﬁ“‘EEBEna‘Er&ﬁr edé %}:\ h’of t he
10 acid Used27Geher aPBY; éGt—éﬁper ature of between 10 and 40C is

sufficient, gor exanple between 20 and 30C. This reaction may be perfornmed
in aqueous nedium In this case, the reaction nedi um obtai ned nust 15 be

hompgeneous. H) in theSexeecak Lhadeorpoumekanw Rrgdanick Wn; Khtzent he
dashed | i nesgafipmesembriehhiidgrelcee).eSeNt e b apf, Rp; tpgghher form

- CR6=CRS- . 3811-2836 conmpounds are prepared by thernmal

10 These two publications more particularly
describe the synthésis of 1,3,4,5-tetrahydro-(1H, 3H)-
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 Dbenzodiazepine-2-thione.

By way of example, when Ry represents

optionally substituted aryl or heterocaryl and R;
represents H, one route for synthesizing the thione of
formula II in which the dashed lines represent nothing

20 1is proposed in Scheme 1 below.



cyclization of a conmpound of fornmula XIl: R2 R3 (R )n-C HR7-C HRE-COH Xl |
S-alk 25 in which n, R, R2, R3, R6 and R7 are as defined above for
formula | and alk represents (Cl-C6)al kyl, followed by dehydrogenation of
the resulting compound of forrmula XL 27 - RR R3 (R )n R7 Xill ORE
actording to the standard processes of organic chemstry, so as to obtain
t he expected conmpound of 5 formula |I. The thermal cyclization may be
performed, for exanple, in a C2-C6 nonohydroxyl ated aliphatic al cohol such
as et hanol, isopropargl Nmtert-gﬁt@nlgélsas sol vent .2t I‘ll!"errperature_ of
bet ween 80 anﬂ_.éz B 1) In the"ed3e¥of the comp of formulal in
whi ch the das Res ndiocat e tTiepredence of a "Hgubte péitlh. These
conmpounds are prepared by dehydrogenation of the corrgggohging conpounds
of formula | in which 1R,the dashed |ines represent nothing.” This

dehydr ogenati on )ﬂ\?acti on i1s perfornmed in a manner that iJs knowmn per se,
for exanple by the action of: - sulphur (cf. Organic Syntlidslis, Vol. 2,
publ i shed by 20 John WIley & Sons, 1988, page 423; OrgarM c Synthesis,
Vol . 3, published by JthV'\:I ey & S(%.n&séNéL2988, page 729) ;

(Ri)5 strong acid NHg™
A (Rig
2.base
_ R,
Xvi R,
| XV
Hy/Ni l
. ' H S
NH. .__(i.s_“’__) N‘{
(Ro); | (Ron NH
NH,
Ry Rs

XVi

SCHEME 1



- 5% pal | adi umon-charcoal in a refluxing decalin (cf. Oganic Synthesis,
Vol 4, published by John Wley 25 & Sons, 1988, page 536); -

2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none or DDQ (cf. Organic Synthesis,
Vol . 5, published by John Wley & Sons, 1988, page 428; Synthesis, 1983,
310). The thiones of forrmulae Il and TI%OaTe 30 conpounds that are readily
prepared by organic _synthesis from comrerci al products. The thiones of

formula Il1a are thi oRBS ofetPREMALY | 115 n tRFLFRe MBFEEsehPe P&t ogen
atom 28 Thesadsehpasndeinhy aespegnakly reagentpafed dyymulfn|dmmgag1&nd

oRL ) ool 1Y DY S HBLERS, Y " O M GRS S RSB o B EL,
Linda L.; Dekewffrmed;i ckoW jexamplbe, Jan M kEhbern Lpweéerebly, dn Med.
Gootr | oo ool RPAELCS Ul slpTIBs DU AP PR 00k TRRBELY! 1Y
1, 3- benzodi a?éé?ﬁe%tﬁ?’é?@?l’@lfgﬁw,f%ﬂt eftaly degmperature of between
(1H 3H) - 4- phggyléma, anegaadi gzr;gﬁﬁﬁ}lab%yt %bga%?%ngolgnd 40°cC.
ééﬁﬁga?aggg{ﬁeyzt?hf6ﬁE?ngéﬁﬁg¥%k¥&%ﬁﬁ&e¥ﬂ%héﬁnﬁfqmﬁﬁaiﬁﬁn§1CSB?%onalIy
substituted diyl aridisd emediyim)gandedldpotrdr esents Ffe@dikeef@dlt dnf Othe
el 9chhg, LOEOTE Chmalorihe LhalRpU0Ee | Bhetaabi.bboss oRr esen
compound XV (which counterion is not represented in
Scheme 1) depends on the acid used for the dehydration.
In the next step, compound XV is treated with sodium
nitrite in the presence of a strong acid such as
15 hydrochloric acid, and the intermediate compound is
then treated with a base 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
20 then subjected to a hydrogenation in the presence of
nickel in a solvent of polar type "such as a
(C1-Cg)alkanol or an amide of the type such as
dimethylformamide, at a temperature of between 30 and
100°C and preferably at a temperature of from 50 to
25 70°cC.

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

30 refluxing ethanol.

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.



NH , NH2 CH3MgHal 6 2 (RI) n -r- (R-)n CH3 HR2 R2 xw[H+} 1. NaNO2 R N
NH3+ ( 1)n strong acid OF (RI)n 2. base R2 R2 XVI xv H2IN NH2 CS2 310
HS (R)n(RI)n NH NH2 R2 2 11 XVII SCHEME 1 30 The ketone XIV is
treated, under the usual conditions,_\/\,i3 h a Gignard reagent of fornula
CH3MgHal 6 in which Hal6 is a hal ogen atdom The process is perforned, for
exanple, in an ether, preferably an 5 aliphatic ether such as diethyl ether
or diisopropyl ether or tetrahydrofuran, at a ternperature of between 20
and 50C and preferably between 30 and 40C. After dehydration of -the

i nternmedi ate al co NO2  soch, C2 NH, NOz
Rodn —> Rin — Riln
CH,-COCH CHy-CO-Cl CHz
XV
XXX NHZ

Ha/MNi-Ra l

Rin—T iI
Ha

i
e
XXla NH,
Reducing
. . agent
NH,
- cs, (&)n‘@
(Ryn NH e C“,HQ
HI I S ?Hz
XXb NH,

SCHEME 2



(in,acidic nediunm), conpound XV is recovered in the 10 formof a salt. The
nature of the counterion in conpound XV:(which counterion is not
represented in Schene 1) depends on the acid used for the dehydration. In
the.next step, conpound XV is treated_wgph_sodium nitrite in the presence
of a strong acid such as 15 hydrochloric acid, and the internediate

conmpound is then ”‘Pﬁbedax‘d\iﬁ@ %ﬂf’a%%rﬁﬁ(iaprﬁf{@éabiy ‘ﬁﬂéba@red‘yghoxéde of
the type such as an alkﬁ nmet al _hydroxid iU drOX|de The
a tﬁmﬁ

di azo corrpouﬁﬂnBPanPﬁﬁ mannegh oy nklye | §°t29nt I‘Pén ghigride,

hydr ogenat i ofiollhoive& priegencamidni &) Ckeind n &malmgnt bi,- pObatalyt)EcSUCh as
a (Ci1-Co)al R _am.de Bf t he t | formam de, at a

tenperature . ¥8689ﬁ88 198 ARd*t fOBEegﬁ Srg ?ﬁﬁﬁy gﬁ ?énperature of from
50 to 2% 70C. The tNeste ithef icaalbonydr eﬁmmce:d.dry ofe apmpoundeXXhydisgenat ed

For oxami o, ceRuEBdr Hy SRHY HeETC g (R Huilqtay i Sa8eaEC] 2%
refluxing etﬁ&ﬁ@Pleﬁn@ihéﬁ%ﬁ%ﬁés§ﬁdﬂcﬁﬂgﬂﬁ9¢nﬁft&ﬁQﬁh%ﬁt#de$oKﬁu¢h | |n.

whi ch R2 andaB3 hatthiR@Pr esBihi @i by dr QaEldétoms%Hidr@e 9@:’?8&' dﬂ&és
repr esent nothlngiq I |l ustrat d n Schene bel ow. - fﬁq ---
2

(R)n NH3 (REPALEID AR EeE By {BFarEb2Qx ad @tazs D TFiLn‘Fea NFI 2

10 in hydrochloric acid medlum, lithium in ammoniacal
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 XXIb.

The amine XXIb is 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 correspohding thiones of formula II.
25 One ©possible synthetic route <consists in
reacting the appropriate thione of formula II:

R3
R NR t
(Rqdn 4
N
H S
30 in which n, R;, Rz, R; and R, are as defined

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



(R)n CHz C==0 X Xla NH2 Reducing agent NH2 CS2 (R1) n (R )n NH ~---
C HCH2 XXIb NH2 Il SCHEME 2 - - 32 The amine of formula XXla is
prepared in a conventional manner by the action of thionyl chloride,

fol Lowed by ammonia, and finally by catgbytic hydrogenation in the
presence of Raney nickel. 5 Next, the carbonyl function of conmpound XXla is

reduced by thgeaghhqn oéhamu&al%% B0 B56a! as BOIRIRS Shosdt abl e
reduci ng agents are hydrides gsuch as_lithiumal unmi niu ;é{l deh§del um

bor ohydri de, C°§68§Bﬁ¥1§yaﬁ?}861t My ditcde thSH3 - BN P fc 10 in
hydr ochl ori cqagh¢agegeum |ithiumin amoni acal nedium or Raney ni ckel in

et hanolic nedium Thg, reduction may_al.so b erfor Y,
hydr ogenati on, for &Q IEFFH IR éfeégﬁ%eg8$°n$a| adlu%?oﬁﬂkéﬁf%%g or
pl ati num%xi deri¥atike prsoqnﬁemlqahefpeaﬁblympér atr medeémpeaeratung egbnce of

LA The bERWEkhon A S8MBRURT Y or GEYPENERARRY "Betilleln B aNe XXID

is then reacte
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 Rs
represents a hydrogen atom may be prepared using the
process illustrated in Scheme 3 below.



di sul phide, preferably in a polar solvent of Cl1-C6 20 al kanol type (such
“for exanple, ethanol), at a tenperature of between 80 and 150C at the
end of the reaction. The sul phides of formula Va are readily obtained
fromthe corresponding thiones of forpu Il. 25 One possible synthetic
route consists in reacting the appropriate “thione of formula Il: RZR3
(R)n NR4A If NSH 30inwiichn Rl R2 R3 and R4 are as defined
above, with a halide Hal5-alk in whi ch Ha15 represents a hal ogen atom and
al k represents (Cl-£86 Ry | I N, pol ar proic &l vent such as an
al i phatic al coh®h) @ exarrpl e—a—*Cl C®m,R I . It is strongly desirable
that - 33 the al kyIvEhakacsds t he al cohol Ul 8§ 5@Lyent shoul d
correspond exactly to t alk chain of the halo Lderivative. The reaction

of the thione Il with this halo 5 derlvatlv |szpreferably perfornmed at a
tenperature of betwe®® 15 and 50C and pr ef &Fenti al | y between 20 and 30C,

for exanple at roomtenperature. This process |,§_]2_Q Far | y advant ageous
for the preparation of conpounds of formula Ya I'n- Ral k 10 represents

methyl. Preferably, Hal5 represents an iodine atom The conmpounds of
formula X in which R3 represents a hydrogen atom nmay be prepared using

the process illustrated in Schgme 3 bel ow.
NH, CI"( NO,
ORb
(&)n‘Q 'L » (&)ﬂ“@[ ORa
- . CH—CO—NH=CH,—CH_
z:—co H HoPd-C L CHy H\ORb

XXNV

educing

H—CHZ--NH—CHZ-CH\ oRp

1 Xxvi

. Xl

SCHEME 3



34 - / NO2 SCC12 'N02 (RI) - (Rl)n CHOOOHI CHCOCO | 2 R2 R xxn xxIn
ORa NH2 -CH2-CK ORb NH2 CK ORa ORb (RI)n OIH2 b (RI) ORa CHCO | ~, H

H2/ Fd-C CH-CO-NH-CH2-CH OR b R2 R2 XXV XXN educing NH2 agent (RI)n ORa
CHCH2-NH-CHT-CHO R2Z Rb XXVMI R ORa (R1)n CH2-C < ORb N XI SCHEME 3 35
The am de of formula XXIV is prepared nventionally starting wth the

acid of formula XXII__ by the action of thionyl chloride, and the appropriate
The amide of formula XXIV is prepared

conventionally starting with the acid of formula XXIT

by the action of thionyl chloride and the appropriate

amine of formula NH,-CH;-CH(OR,) (ORp) in which R, and Ry
5 are as defined above for formula XI.

Next, the amide XXIV is subjected to a
hydrogenation fééction 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 Rs

20 represents hydrogen may be synthesized by éarrying out
the process illustrated in Scheme 4 below:



am ne of fornmula NH2-CH2-CH (ORa) (ORb) in which Ra and Rb 5 are as
defined above for fornmula XlI. Next, the amde XXIV is subjected to a
hydr ogenati on reaction in the presence of palladiumon- charcoal so as to
convert the nitro function into an am function. This conversion is
perfornmed under the 10 standard conditions of organic chem stry. The
carbonyl function of the resulting amne is then reduced by the action of
a suitable hydride, for exanple lithium alum nium hydri de, sodium
borohydride, sodi yxc obor ohydr | de [ sobut i ni um hydride. 15
Next, the am ng.; @\ XXVI X'ré "t"?”é%ﬁé‘g" aro di sul phi de under
the sane conditi o Saesgld be Iabove in the ca 2 onpound XVI | (Schene
1) or in the case of conpound XXl b (Scheme 2). The cbiERadtof fornmul a
XI'l in which R3 20 regg gsents hydrogen may be synthesized by {E8&r rying out
the process illustrated’in Scheme 4 below 36 NO2XMHR2- CHR7- CjRBs OH XNO2
(R )n (R)n CHR2-C OC | C HR2-CO NH HR7 XXI A XXVkl CHR6 OGHHZIPd C NH2
Reducing agent H2 10 (R )n (R )n HR2- CH2- CHRYIEHRP-CC -NH | HR7 | 7
HO- -CHR6 XXI X HO--CHR6 XXVII1 R

Reducing

NH,
agent
(R1 )n (R1 )n
HR;—CH;—NH CHR;—CO—NH—CHR,

GHRy HO—CHR,
XXX HO~CHR | XXVl
R
cs, '
Redn N—CHR;—CHRg—OH
N ;"s
XXX
l alk-Hal”
R
Rodn N—CHR;—CHRg—OH
S—alk
X1

SCHEME 4



CS2. (R )n NNCHR7 CHR6-OH H S XXX al k-Hal7 R (R )n N-CHR7CHR6--OH -~S .
al k" XI'l SCHEME 4 37 The amine of formula XXVII is prepared sinply by
reacting an ami ne of fornula NH2- CHR7-CHR6-OH, in which R6 and R7 are as
defi.ned above for formula I, with the acid chloride of fornmula XXII1. This
reaction is 5 carried out under the standard conditions, preferentially in

the presence of a ba nc reger f gapi :Q%Eﬁ: The: three
steps, which | ead t%ﬁ{ahgal%lonrf%o%%d %M&%M&?%(X?ga&)e ar reldedgllg%?&under
condi ti ons cbyparedteine tde smiseofof hdormuleny ¥Hgr GRRTTCHRSTIBUNLXXI V
I nto Porfpounﬁh&h RPCHSHERP)ardaid AL NEbV £8r I £86hETa W | hyytA 7- al k
in which Hall represents_a hal ogen atomand alk is Cl-C6)al kyl. This
reaction maythe @f¥d eghdarided@t 1 ReT™ELAIHI s spBLF iPAIRFe 18r the
conversi of ot:a&fhaeagl t hb@ﬂfe | quhdélo t hetsl phistandharior nuten¥atidhss
reaction is prefera rforped in a Cl-C6 al kanol. whose al kyl chgin
corr esponds %&éﬁr?nl%a‘ﬁ'ﬁré( al K chai RTEFRIER| 7 %nd i tﬁ)aagﬁ'fal i%%a '
al k-Hal 7 i n plteferdHdlly ofpaasantgarsic i bdsee dflen n2@tThihtegobiepdaeni ant
activity of 0 t ' ti.@n ?&H{t f their Lk Ly to
reduce the é’ggrc g’t ri%(r%%gn% Oaptglfl%l P?@b[ﬁéé@bpgl cf'grgc} ca 1at e}?’?mv\hfgg% cBbkith
out under conditions comparable to the case of the

10 conversion of compound XXIV into compound XTI
(Scheme 3). Next, compound XXX is reacted with Hal’-alk
in which Hal’ represents a halogen atom and alk is
(C1-Cg)alkyl. 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 is 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 so 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



fol]l ows was devel oped so as to denonstrate this activity. It reveals the
capacity of the conpounds of 25 the invention to reduce the secretion of

apo ClIl by a line of human hepatocytes Hep & in culture. The Hep G2 cel
line is derived froma human hepatic_cggcinoma (ref. ECACC No. 85011430).
The cells are cultured at 37C, 5% CO2 in 30 96-well mcrotitration plates

at a rate of 140 H0Po¢ &t S phbZPRalth F’J@ﬁff@ﬂr' tL% BJAEM Bof e oflOgaépet al

calf serum _1% G utanmax + antjbiotics, 4 hours. The_ culture rredl um
is then r erm@éguﬁﬁanr eptB@ed %%‘FPC% he lnsarré'fhr?edl WeLd&nt aPﬁl ng’ e rieeld

subst ances ajiardbieeaceshr ablabesf dénsitIbedcebésonéRahacuhatid é@r 24
hours at 37C

apol i popr ot e?ﬂQg?(%%@gggﬁ #ﬁﬂo Pﬂ%yﬁﬁeggg?nr eq"s}’vlié’éjéfu-rr ‘arg . t?ﬁg’%f an

assay of SELl snd papeivatetl sanpl egatke of tlupg ek welk ih | 10@dib-PBSd - 38
ina 100 "M phesplaLe RUECY: ch oBs 110 AoPtupatly SLd U4 oAl £opl aced

in the wells mcrotitration plates sensitized beforehand with
an anti (humanhRps &F| P°Bel ycl onal antibody for 18 hours 5 and passi vat ed

at a rate of 1 g per Ewehl M 40oAM 8BS maidinPasy vahedpwied 288! of 100
mM PBS per 1% BSA for hour t %% Each di | utlon of rredl um I s_i ncubat ed

for 2 hoursPgETY §7(§“'ana7t fre e hts \REShelhent ashed U&ttll?s $f 100
mM PBS, 1@ 3%dwken 36. 100 mMof P@S’SOl .i3@n ciwadred0 n 1060 . PESE 180 BSA of

vel | and i notBhRENSH: S8 er 0 Halr e Lo e MY her horiSh | dRhti cal
to the 15 prauntdlsrea€hiny, 108oWcldnal 50 mMtpbheshhat ecbubfied, 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 uwl of a 50 mM phosphate buffer,
15 mM citrate, pH = 5.5 containing 1.5 mg/ml of ortho-
phenylenediamine and 0.5 pul/ml of hydrogen peroxide
(H20,) are added to each well. The plate is incubated
for 20 minutes in the dark and the reaction is then
20 stopped by adding 100 ul of 1N HC1.

The optical density is read directly using a
spectrophotometer at 492 nm. The amount of Apo CIII is
calculated relative to a calibration 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 Apo CIII into the medium by the

35 adherent cells. The concentration of Apo CIII 1is
measured for each treatment and compared with the
control test (no treatment). _

The percentage of inhibition is calculated
according to:



15 mMcitrate, pH = 5.5 containing 1.5 ng/m of ortho- phenyl enedi am ne and
0.5 1 /m of hydrogen peroxide (H202) are added to each well. The plate is
i ncubated for 20 minutes in the dark and the reaction is then 20 stopped
by adding 100 Al of 1IN HCl. The optical 3gensity is read directly using a
spectrophotoneter at 492 nm The anount of Apo ClIl is <calculated relative
to a calibration mmrove(mmdlmm:t défidegh A tASEA NS WiRda thesramofiofpo Cl o
and diluted 25 under the ditions,as, the confained 1n the
culture nedium In the ab %ng %°18ﬁ8’ﬁ’f’éaFl?’Pe§f}QrBﬂPL F’ﬁ%akﬁnggﬁonse of
the cells is 100% (0% i nhi b| tion). Under the conditions used, the effect

of DMSO on the cells ty.O

substances on the cellﬁ%s 'S neasé(yrée)ffb -I;hﬁﬂg)?ec nlyﬁeégﬁ‘gﬁ%ggﬁg‘ngﬁm}’th
neutral red. fﬂ?etélﬁlﬁiéb%‘mfs(ﬁ%c%%a*érﬁ QWa@@utt%JrCédm:tq)@nthEnH?PeGZ
secretion of s®Q@sCl Il into the mediumby the 35 adherent cells. .The
concentration of Apo ClII is asured for., each treatnent and_ co ared wth
the control test (n&Y ME3 RntFFaMPe n@ PageeRFaganehi trhabision

cal cul at ed mee@mmem flox ﬂQe &Gﬂpoﬁﬂ@m@l IfloreilGent roh i WRivht B Ergat ment x
100) Apo A || ¢ trat thoyt trea The .perc ntage

i nhi bition i gl cal dul at ed d’nl y\f{‘} Toﬁ H% g‘s;?’&ﬁ)&?? Yhatt? g %mﬁ-"m ty on
the Hep 12 &egetheBy daymof -SRarPRe, (FEeapeleedt abelow)i nhs_bl 8Deh00

rreasuredforn;lgg,m%ndﬂ{ f&friEér?cllﬂ h Z o — - " R3 = R6
= H R7 = 4- bllphé)nyl and R4 and R at {bt £Nedmpotha Bz “ERanBte™4
which ~gives a 50% 1nh1b1tlon 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 IIa in
which n = 0; and R, = Ra = 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
point is 195°C.

PREPARATION 2
30 Preparation of the thione of formula IIa in
which n = 0; R, = -Cg¢Hs and R; = H

The title compound is prepared in accordance
with the teaching of FR 2 528 838.



10 together form -CR6=CR7 (Exanple 4 below) is 80-100 mcronolar% The
concentration of conpound of Exanple 4 which gives a 50% i nhibition of the

secretion of Apo ClII in this test is 17.4 M No cell toxicity is
observed with the conpound of Exanple 4,§or the 15 concentrations studied.
The invention is illustrated herei nbel ow wi th the aid of preparations and

exanples. It is notﬁ%@% be limted to the disclosure of these
speci fic exanpl es 1 Preparation of the thione of fornula
Ila in which n= 0; Rrepsvatden nf the ctddmpsuneti sEprwpdpre by ddhrrying
out 25 the yoeSs degerrped Fn=Sgj; g ex ﬂya;g.ecm Kenpter Gerhard; Z.
Chem:; 27; 1; 1987; 36-37. B*tf nel ti n(g 0| n_JL f & 5C. PREPARATION 2 30
Preparation of the tkbiy b fPHPERPRECHRY LA Rityo-py = _C6H5 and R3
= H The Bltlmézwmam‘l@éepar ed in accordance W|th t he teach| ng of FR 2

528 838. 40 - PREPARATI N3 B 8PRRY' Uk OhyhHBaLOEQIRR kO RS | "

N (2, 2-Di netdrmiyza"r. h@iysglyedniins (2—0('5 mphevly | ¢hterafbdm 21e0 p(}a(@dZ iml) of
Slma(r:lggcle;al dgbgg%?%éé%gglt%er V\n%lﬁ ‘;%% gzzzrb ﬁ%lo) rqo? %2 o t r| et hyI arr]%mnfaIr eThe
reacti on nediEketRybaminet tTé:leanﬁeactlon medlum is brought to and

10 maintained at  10°C. A solution of 0.2 mol of
2-nitrophenylacetyl chloride in 200 ml of chloroform is
added to this solution. The reaction medium is allowed
to return to room temperature and stirring is continued
for 12 hours.

15 Aqueous sodium hydroxide solution is then
added, after which the organic phase is allowed to
separate by settling and is separated out and dried
over anhydrous sodium sulphate. After evaporation of
the solvent under reduced pressure, a beige-coloured

20 solid is obtained, which is recrystallized from a
ﬁixture of hexane and ethyl acetate. 35 g of a solid
with a melting point of between 89 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 o0il are
obtained, which are used in crude form in the rest of
the synthesis.

35

(c) N-(2,2-Dimethoxyethyl)-2- (2-aminophenyl) -
ethylamine

28.1 g (0.74 mol) of 1lithium aluminium hydride
suspended in 280 ml of anhydrous tetrahydrofuran are



10 mai ntained at 10C. A solution of 0.2 nol of 2-nitrophenyl acetyl
chloride in 200 M of chloroformis added to this solution. The reaction
mediumis allowed to return to roomtenperature and stirring'is continued
for .12 hours. 15 Aqueous sodi um hydr omgg solution is then added, after
whi ch the organic phase is allowed to parate by settllng and S

separated ouly apdadiied pver. pOhydons,sodl i sl obabeae gppration

of the sol under reduce pressure, €l ge-co oure 0 soI
obt ai ned, whatmhosphererystallized froma mxture of hexane and ethyl

acetate. 35 g of a S@hédre\ézbttaoﬁ rmédlm p@l eao%db%wee@nt&%p@fgt@@& are
thus obtained. 25 é N- (2, 2- D met hox - (2-am nopheny] ) - acetam de

40 g of the E8hPEUAL°ELERNEP ih Steh (Y-B? g@g@@un@ shaiaed ity setep of
ethanol a e hyyr euesEdBebd Nian 380tATl e bﬁh&ﬁ%ol&%es’@élﬁﬁa@j‘rdﬁoﬂuﬁénS%

pal | adiumon- 30 c cpal ressure of 120 bar fter
filtering of #* Fhe% yst© anghggvap%‘?]a‘ftrln‘bn'of f M2 HE ngég %%5 dF an oil
are obtai nedempbrahuaee Mesdl mixtoree for maimtbieadesat ofthea heefyukhesi s.

35 () N (2 BoPLeLBORKE! DXyl (237N aRlely Ly ye b atae 261 0 (074

mol ) of |ithtumalum nidm anhydr ous
tetrahydrofuran are Zhe phf&@@&lpnl amedijuy e iscacg#inmiereledd ¥pde? an

inert algiospBsperatiife’ 8R0dwWN100E1 WAA S1660med d©0 RatEPPRR Ua&ded
| slowly to this solution so as to destroy the excess
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 oil 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 in 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 is 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 so0lid with a melting point of 79 to
81°C are thus isolated.



bel ow 10C and 35.3 g of the conpound obtained in step 5 (b) dissolved in
350°'m of anhydrous tetrahydrofuran are added to this solution, maintained
at this tenperature. The mixture is maintained at the ref lux point of

t he.solvent for 8 hours with stirring. gpe_reaction nediumis again cool ed
to a 10 tenperature bel ow 10C and 100 nl of water are added slowy to
this solution so as pRESRRATDPNL Ae excess hydr| de present. The al um ni um
hydr oxi des f or med arg dr ai Fed and_ri ed .t h chI (ﬁform The organl c

phases separ at ed out TPRAFAFLAR Y $9P8us e TRd t hen
evapor at ed uwhieh nedqudRpr@s&ur=e1-1;231-,g-0f—cam oil are thus |sol ated, and .

are used in crude fo Iy next ste

3-(2, 2- D met hoxyet hyﬁ‘gp 4%#%y pf)fﬁ I—é ﬂ)r?af%%nﬂ'gdl %%%%’r’ﬂ%n‘éet hi one
22.6 g (& 298inbl Fhef tear:ba;ngsglprRd@ 8ii8s6Khded in 180 ml of ethanol are
placed in a 500 nl reactor. 0.149 nol of the conpound obtained in the
precedi ng step dissolved in 150 ml of ethanol is added 25 to this
solution, at room t cRBEPARBFEONTRe tenperature rises from18 to 22C. The
reaction mediumis | efkpaghtiohnNoff Ahel 2coRpdindl o0 EBdRRERELS e1and t he
reaction ITEdIﬁ?. #s t he i ntalned_at the ref |ux }E)OI nt of the solvent for
6 hours. The"RtSPuPe=i 87t fan- a4t Sl 30H7 oR7 F uThetso room t.enperat ure,
after whiCch the sol vemt 6 gs evafred®dnalf undef redu@edehﬁdﬁwcﬁ-lA t hi ck

green oil i h e 1 et hanol . 21 |

g of a SO|I %%Eﬁg} Wghﬁ 2t &b$ )%}?Odlé%g are h%‘gul §1el at ed. 42 -

PREPARATI ON auepelpafedt iign Jo'«t tmﬂe ohi etbagolf Grml plaxxdi 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 aqueous ammonium hydroxide
solution. A white precipitate forms, which is isolated
by draining. 7.6 g of a product 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°cC. _
The hydrochloride of the title compound
recrystallizes 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, = R; = 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 eqg.) of CH,I



which n =0; R = R6 =H R/ =-C6H5 The title conpound is prepared in
accordance 5 with the teaching of FR 2 518 544. PREPARATION 5 Preparation
of the compound of formula XIIl in whichn=0, R =R3 =R6=H R7 =
-C6H5 10 11.6 g (0.039 nol) of 3-(2-hydy gxy-l- phenyl et hyl )-(1H, 3H)-1,
3- benzodi azepi ne-2-t hi one suspended in 120 ml of ethanol are placed in a

250 m  reachpheoidel dd 0500 Mo ALABADY! el d8add e @Rl seldcdo Lhi S

sol ution and e reaction nmediumis t mai nt ai ned at the ref | ux poi nt
of the sol vehbifomixtukgur. A considerable evol ution of nethyl mercaptan is

observed. The m xtur@nies @dd @Wesh t @i Nik0 niddidika Bled eaper aéflexand the
solvent is th

evapor.at ed off nder reducged pressur The_residye is
taken up in gF@th AW ardd i Isl?ﬁéfeé’(fue&ﬁs EFFE‘BHF& eﬁyd?f‘;;l ag™ H?’()I ution.
A white @ ecikpitatd fpaj’d&umvhl ahdl thes ot @¢ Pdue by sdrtdhen ngakénG up ofna
product with ti 5 137 t re o ]ﬁﬂgj
recrystalli zégoffIl oq:.g re o2h exane gngggtl%ﬁ%ea?% proguct
thus isol at édSBaévetdn@lmd rvgiqimdlttlmteqmlmeslmch B miyle%cﬁiG‘r‘—hﬁé of the

title conpou e t o} t ti ngof 30
132 {0 135 PREBARAT GG K obarat fonof i Shloy B gt forruiB Vi n

which n = 0; aRgrearscelpuzrd BneductcHy iRl ds P19 18850 nd) FebFitbe
t hi one o_m ai E@g{nltnoanqmaaaglognakea@@u%OQsladlanedmt hanol are placed in a 1

1 reactor. e m'xtuaﬁ ﬁs}%ae&{gntbﬂsgssgo%&tﬁ
11.42 (1H, s); 10.10 (1H, s); 7.45-7.24 (4H,
‘m); 3.80-3.77 (2H, m); 3.27-3.24 (2H, m); 2.85 (3H, s).

15 EXAMPLE 1
Preparation of the compound of formula I in
which X = -NCH;; n=0; Rz = Ry = R = H;
Ry + Rs = -CRg=CRy-; 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 atmosphere. 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 CH3SH 1is

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 aqueous 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.



is conplete. Next, 23.2 m (0.3724 nol, 2 eq.) of CH3l 43 dissolved in 50
m of nmethanol are added dropwise to this mxture. The reaction nmediumis
mai ntai ned at ref lux. After 1 hour, the solvent is evaporated off under

5 reduced pressure and the residue is_thgn_taken up in 500 m of diethyl
ether. A precipitate forms, which is di ssol ved and washed three tinmes with
50 m of diethyl e ery I p r 5933_g of a
cream col ourté1 }i ocgjfclt 5( qu(?Qngcgﬁﬁ/owHE h% %Fﬁﬁﬂé Ib%gﬂ&oﬁlft g 171-173C
are thus |sollat4é?a: ape Mms( 3o ated DNEjes yepRysta 1:4=za‘(:11m gyom1p. 10

(1H s); 7. 4511?«:%&4% 30Mm1 3o§0h§x35e( dda Mo m: 2Jf 3e’8ﬂy125|ce€'hte2 85
(3H, s). 15 EXAMPLE 1 Preparation of the con‘?oun of folr:ggk_a _|n Wmch X

= -NCH3i n =207 @ efR® -ppie= ypllqw sHoRdd- lers 47
(g- 0r27164 ][75” ) mifl thikey li:ldnlll@iﬁ &g af3 f-a3udm ate &(bdlbsttaadl(ed | )n Prgpar at i on 6
125 of acetonitril; gv a ves (4 A and 6.8 of
ethyl sarcosinate ar &PIB 380 nﬁg 25@%&*j éai?ﬁ s}mal nt ai ned unde? a
ni trogen at nosphere. 7LI3O-% >Qt7ur(e1H,s mYir7e2R-at .16 oAt emper dt-Gbe 6f.88 15
hours, a furt t yI S&y COSi kat e et delgd t
reaction rredl(tr}‘rinlrlgmgfef Elegd @Lou?s%% (% {surt e?ﬁz ?%f %?hyl
sar cosi nat e &r-d2adoddy t@H, heB)r eact i on medi um and the mixture is refluxed
for a fuipgher 14 hours. After this reaction time, no further evolution of
CH3SH is 30 observed. The reaction nediumis then concentrated by
evaporation under redde®PL% éssure, after which the

Preparation of the compound of formula I in

which X = -NH; n=0; R = Rz = R¢ = H;
R; + Rg = -CRg=CRy-; Ry = -CgHs .
15 a) Preparation of the compound of formula VII

in which R = R; = Rz = Hy n = 0; R; = -C¢Hs; R and R,
together form -CH;-CHa-
4.4 g (0.01381 mol) of the sulphide obtained in
_ Preparation 6, 80 ml of acetonitrile and 5.2 g
20  (0.029 mol; 2.1 eq.) of the following amine:

HZN—CHZ—-/C{-CGHS
o O

are placed in a 100 ml reactor maintained under a

25 nitrogen atmosphere.
The reaction medium is maintained at 50°C for
12 hours and is then allowed to return to room
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
solid 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.



bei ge-col oured solid obtained is taken up in 200 m of water plus 30 nl of
agueous 7% sodi um bi carbonate 35 solution. The solution is extracted with
di chl oromet hane and dried over anhydrous sodium sulphate, and the solvents
are.then evaporated off. The resi due_ig then purified by chronmatography on
silica gel, using a 4/1 dichl oromethan Pet hyl acetate m xture. - 44d 3.4 ¢
of a yellow solid w thLa lting point of 132- 134C.are thus |so]ated.
After recrystallizat ?4(')% F;r(;%nf: g %P?&uﬂr%o% uﬁﬁdnﬁoif"dh& aanla‘?%lﬂi? of
ethyl acetatpeing 7 gfof 21Fal2d9€ | omrsol i dcHys el dobtalinéd) vaﬁtern)S

mel ting poi nteplydB211345t308 |SARL 889 M @%‘2‘& Mz, PV % pem :
7.30-7.27 (1He_n¥; 7.22-7.16 (2H, m; %.05-%9 % : 4.% 5(—1 s);
3.88 (2H, s)Whitey galfds)withy @ edrimey pojint) 0 ofXARPYE229PFeparati on of
the CO”DQUndiﬁbléQéﬂU|g?iéEE? gﬁdxig-ﬂﬂé fz&?ﬁédﬁae=s8§§:éinfh@;l R@|r
R5 = -CR6=CR/-, R7 = - a reparation o e conpo 0 of mul a

in which R6 glﬁée:cﬁg‘r@uﬁ; n af’o?eﬂ%fis-%fﬂ@; a?ﬂcf’?%?tqlﬁgg%{lﬂys}%rm
-CH2- CH2 4. 40§ €BeOpB8dunbl pbobhinkd qylipfidde @9®ai.ned in Preparation 6, 80

anine: ren G o oot oS R 8 Bt Peacior mai ntai ned
under a 25 nitrogen9aBRodpherld); 8.36 (1H, s); 7.32-7.00 (7H, m);
10 6.87 (2H, t, J =7 Hz); 3.9-3.88 (2H, m); 3.62-3.60
(2H, m); 3.48 (2H, s); 3.26 (2H, t, J = 4.5 Hz); 2.80
(2H, t, J 4.6 Hz).

_ b) Preparation of the compound of formula I in
15 which X = NH; n = 0; R, = R;3 = Rg = H;
Ry + Rs = -CRs=CR7-; 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 placed 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 is washed twice with 150 ml of
diethyl ether. The solution is basified with agqueous
25 30% sodium hydroxide solution, while keeping the
temperature below 20°C. The cream-coloured precipitate -
formed is filtered off and theri washed with water and
dried under reduced pressure at 80°cC. 1.8 g
(yield = 73.8%) of a cream-coloured solid with a
30 melting point of 194-206°C are thus isolated. '
'H NMR (300 MHz, DMSO) & (ppm):
9.18 (1H, s); 7.28-7.11 (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).



The, reaction nediumis maintained at 50C for 12 hours and is then all owed
to return to room tenperature (20C). 100 m of diethyl ether are then
added. The precipitate formed is filtered off at 20C 30 and washed 3 tines
with 15 m of diethyl ether and then )i ed under reduced pressure. 5.5 g
of a creamcoloured solid product with*a melting point of 220C are thus
obt ai ned. The resi du.gx*@ # k$n up i n aqueous 7% sodi um bicarbonate
solution (100 m) an PHEs irring for 30 35 mnutes and then filtered,
washed with water anBreparationderf r &dhecedoppenadr of 4Formila 3f in

cream col ourggls ﬁl id W tsh 2 ppst L. ng pohnt gf 217- 2119C_afl€ Lhgs Obgai ned.
After recrysta i zation from L00 of et hanol , a ite solid

with a neltiRg RN O‘ICRZ‘_"L?R‘ZIQB a'rEGSHs sol ated. This conpound is the
hydriodi de salt of thes &i tbeoosnnomsd)y a% rasuldsnddam tdw £l eaenial

p AR RN L O Rt et ye il
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- reduced- premsHites200n&kt Of 0vaf ef1 ar@ Ay 2;0 1he 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 equivalent of
maleic acid in methanol at room temperature. The
solvent is evaporated off and the residue is
recrystallized from methanol. 0.78 g (yield = 37.5%) of
a white solid with a meltihg 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 =8; n=0; R, = Rz = Rg = H R; = p~(phenyl)phenyl; R,
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 equipped with a
condenser. The mixture is gradually brought to reflux,
with stirring, and maintained at reflux for 3 hours.



resjdue and the mxture is washed twice with 150 ml of diethyl ether. The
solution is basified with aqueous 25 30% sodi um hydr oxi de solution, while
keeping the tenperature bel ow 20C. The cream coloured precipitate forned
is filtered off and then washed with wajer-and dried under reduced
pressure at 80C. 1.8 g (yield = 73.8% of a creamcoloured solid with a
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by the actlonndérormetttﬁﬂd/apéﬁssm-’e A pale YellOW SO id is thus
isolated (yield = 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 a 33% solution of hydrogen chloride
in ethanol. The melting point of this salt is 299.5-
20 300°C (Example 44).
H NMR (300 MHz, DMSO-d6):
3.02 (2H, m); 3.97 (2H, m); 6.4 (1H, 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 'H NMR (300 MHz, DMSO-d6) of the hydrochloride:
3 (2H, m); 4 (2H, m); 6.8-7.7 (14H); 13 (1H,
exchangeable s).

EXAMPLE 5
30 Preparation of a compound of formula I in which
X =8; n=0; Ry = R, = R; = H; Rs = CH,-CO-(p-
phenylphenyl)

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 equipped with a
condenser with CaCl, guard tube. '

The reaction medium is heated gently until the

thione has completely dissolved, followed by slow

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



mal eic acid in nmethanol at roomtenperature. The sol vent is evapor at ed of f
and the residue is recrystallized fromnethanol. 0.78 g (yield = 37.5% of
-a white solid with a nelting point of 173-175C is thus 25 isolated. 1H NWR
(300 MHz, DMSO) S (ppm) : 7.51-7.23 (10ig 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
conpound of Hebfedthyln WHLdl-pRery fHhényl 0 kKBEcndB3 FnR6 59 i1 R7of p-
(phenyl ) phenyl; g4 artld together form-CR6=CR7 16.5 g (92.5 nml) of
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residue is taken up,in i ce-col d water and the resulting solution
is 5 basifi e§USPERFYOBy ERidithesn kAshfieduslovdysday udddiyer oRdeoss| uti on
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the stabilit of _alkaline pHis thu dded.. The
extracted twﬁ?g V\?‘T?lu’ﬂ%t 1RA eﬁ@d&mrﬁﬁg?oﬁégﬁ 34ed o It thE samPEnE| nsed
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obtain the tfrpa @hgnmd, ThReptitle compound, which has a melting
point of 239.5-240°C (yield = 68%), is thus isolated.
'H NMR (300 MHz, DMSO-d6) & (ppm): 3 (2H, m);
15 3.2 (1H, m); 3.4 (1H, m); 3.5 (1H, &4, J = 11.8 Hz); 3.7
(1H, 4, J = 11.8 Hz); 6.9-7.9 (13 H, m).

EXAMPLE 6
Preparation of a compound of formula I in which
20 X=8; n=0; Ry and R;s; together form -CRe=CR;-;
Ry = -CgHs; Rz = H R¢ = H; Ry = -OH
10 g (0.03%9 mol) of the thione obtained in
Preparation 2 are placed in a 250 ml reactor containing
125 ml of acetic acid. 7.9 g (0.047 mol) of ethyl
25 Dbromoacetate are added dropwise to this solution and
the reaction medium is refluxed for 9 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.



15 form which has a nelting point of 199.5-200C (Exarrpl e 4). The _
hydrochl ori de salt of this conpound is prepared by addi ng a 33% sol ution
of hydrogen chloride in ethanol. The nelting point of this salt is 299. 5-

20 300C (Exanple 44). 1H NWVR (300 MHz, O-d6):. 3.02 (2H, m; 3.97 (2H,
n; 6.4(1H, s); 6.8 (1H, m; 7 (2H, 71(1H m; 7.4-7.6 (5H m;
7.7-- 9 (4H, m. Zig_;\gl,%y&, (300 MHz, DIVISO d6) of the hydrochloride: 3
(2H, r’r) 4 (2H, m (14H); 13 (1H, exchangeabl e s). EXAMPLE 5 30
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stirring for Q S. Next, the precipitate is filtered off 5
and rinsed V\Iltglﬁegl gtECigdmf g5k The precipitate is then suspended in 200 m
a%eherem

of ice-cold water pensimikture hds beBeER| eetlwed Hpraddi ng
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room temperature, water and aqueous ammonium hydroxide
solution are then added and the reaction medium is
extracted with ethyl acetate. After drying the various
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 1l1l12°cC.
" 'H NMR (300 MHz, CDCl3) 8 (ppm): 3.23-3.25 (2H,
20 m); 4.18 (4H, s); 7.26-7.3 (2H, m); 7.43-7.5 (2H, m).

EXAMPLE 8
Preparation of a compound of formula I in which
X=8; n=0; R and Rs together form -CRs=CR;-;
25 Rz =Rz = Rg= Ry = 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



The. anount of sodi um hydroxide added is the anount 10 required to obtain
stability of '"the alkaline pH' The white solid is then filtered off and
recrystallized fromethanol. The title conpound, which has a nelting

poi at of 239.5-240C (yield = 68%, is tgHs i solated. 1H NVR (300 MHz,
DMSO-d6) 8 (ppm): 3 (2H, m; 15 3.2 (1 ﬁ); 3.4 (1H, m; 3.5 (1H d, J =
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s: singlet

d: doublet

15 t: triplet
m: multiplet.
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Tables 1 to 6 below report the characterization

each-of these conpounds.
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formula

The following three compounds in Table 2
illustrate the preparation of compounds of
I in which X =S, R4 = H, Rz = H.
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Il MmN . (0OiD Into - 62 Table 4 below also illustrates the preparation
of conpounds corresponding to the following fornula: 1t 1 CLw CDi 0 co
ON Z11~C NQ (n NWch Nz UTom TN ID++~r UUO OO wieq
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EXAMPLE 66
Using the processes illustrated in the

preceding examples, the compound of formula:

A

S

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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~- jrr 476 - TABLE 6 SS-CHA-C OZ NH Exanple A 1 Z Characterization data
120 H n. =198 C NMR 300 MHz (DWSO) : 2.8- 3.2-3.3(! 3.,n¢ 3.2-3.3(1 Hm;
);3.4-3.~.66(2H.mM; 6.8-6.9(1H M;6.9-7.2(9H m ; 7.4-7.5(2H M ;
7.5-7.6(2H.rn) { M5 : 387.3 ES '121 H P=232-233C NWVR 300 Mz (DMSO) : 2.5
Oi (2H mM; 228 (1 H mM; 31(1L H M ; 3.2-3.4(2H m : 6.8
-6.9(1 HmM;6.9-7.0(2H m; 7.0 - 7.2 (1 H mM; 7.3- 7.4(1 H s);
7.6-7.7(2H W 7. 7-7.8(6H, ) N5 . 435;4 (ESY) 122 TH
trifluorojret hyl phenyl M 365.2 (ES+) fLZ'; | H 4- cyanophenylf M5 323.2 (ES+)
124 - C6H5 C6H5 7 MS: 3733 (ESt) 125 -CH8 - C6HS NMR 300 M-z (DIVBCP) 1.1
'(3 H d,{J =7.2 H); 8- 3.0 (2Hm 3.0-3.3(2H, m;| 3.9(1
H,q,J:7.2Hz),6 8- 7.2(5H M ;7.3-7.6(5H] {j M5 : 311.3 (ES} 126 H{M5 : 440.8
(ESt) CoHp - -
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77 . 1127 HM5 @ 394.8 (ES-) 128 H M5 340.7 (ESt+) 129 ( H M5 : 416.9 (ES-)
f 001H3 X130 H 1 Ms: 386.8(ES+) 131 H O Ms: 376.8 (ES+) ~CH3 1132 H ME:
387 (ES+) CH3 CH3 ,... OCH3 133 H M5 : 385 (ES+) 134 | H Ms 433 (ES+)

li HOC H3 | _ - 78 135 H 4-carboxynet hyl phenyl M5 : 355 (ES+) 1136 H M5 :
465 and 467 (ES+) XO0 Br 137 H Ms: 367 (ES+) CH, ,138 | H
14-trif|uFronesyloxyp1eny| V&7 445 (ESt) 1139 -CBHS | Ms : 407 (ES+) 1140
H f benzoghien-s-yl M5 : 353 (?S+) 141 H M3 : 568, 569, 570 and 571 (ES+)
HSOz t Cf 142 H M5 : 554, 555, 556 and 554 HN- Say (ES+)
and

, 952, 553, 554

MS : 319.2 (ES+), 317.3 (ES-)

MS : 351.1 (ESH)
MS : 353.3 (ESH

H
H
H

- 75 -

D

H
H
H

118, HCI

117
119




555 (ES-) trl } 143 H 4-cyanonet hyt phenyl M5 : 336 (ES+), 334 ES- 144 H
1MS: 432(ES-'-) CN 79 145 H MS 385 (ES+); 429 (+ HCOOH) and 383 (ES-)

O -CH2-COOCH3 146 H M5 : 369 (ES+), 367 (ES-) OCH3 147 H M5 : 455 and
457. (ES+) 8r OIC H3 148 H 4-norpholino nyl Ms: 382 (ES+) 149 H O-CO CH Ms
: 413.5 and 454.5 3 (+CH3CN) (ES+) G COCH3 150 H MB : 447 (ES+) -C

Hz- C6H5 OCH3 CH3 151 H 4-net hyl t hi Opg‘ﬁ%ﬂs : 343.2 (ES+) 152 H
2-chlorothienyl Ms : 337.1 (ES+), 335. ES- 153 H M5 : 351.2 (ES+), 349.21
(ES-) 80 154 HWMs : 437.2 (ES+) soz-~( | ,. 155 H
2-trifluoronethoxy-phenyl M5 : 381.2 ES+ 196,kcMS,: 434.2 (ESt+), 432.2 @2

(ES-)

Exampie | A z |{Characterization data
120 |H pr=198°C :
NMR 300 MHz (DMSQ) : 2.8-

2.9(2H,m) ;3.0-3.1(1H,m) ;
——O—O—O 3.2-3.3(1H,m);3.4-3.6(2H.m) .
6.8-6.9(1H,m);6.9-7.2(5H,m) ;

7.4-7.5(2H,m) ; 7.5-7.6(2H,m)
MS : 387.3 (ES-)
121 |A pp= 232 -233 °C

_ NMR 300 MHz (DMSO) : 2.6

0 Fl@H,m);28(1H.m:31(1
H,m);3.2-34(2H,m),68
-6.9(1H, m);89-70(2H, !
m);70-7.2(1H m);7.3- |
74(1H,8);76-77(2H, m) !

1 7.7-78(6H, m) i
MS : 435.4 (ES+) !
122 H "~ l4-trifluoromethylphenyl MS : 365.2 (ES+) !
123 H 4-cyanophenyi MS : 322.2 (ES+) .
124 -CeHs ~CeHs MS : 373.3 (ES+)
125 -CH, ~CeHs NMR 300 MHz (DMSOQ) : 1.1

(3H,d,J=7.2Hz);28-30 .
(2H,m);3.0-33@2H.m;
39(1H,q,J=7.2Hz):68-
72(5H.m);7.3-78(5H.

m)

MS : 311.3(ES+)
126 H MS : 440.8 (ES+)
CeHs




-Q-0ON 157 H M5 399.3 (ES+), 397.4 (ES-) ! -- f 0 158 t H M5 387.4
(ES+), 385.4 (ES-) H3 159 H MS 609.6 (ES+), 607.6 -ClOHR1 (ES-) OC
10H2, 160 H M5 : 371.3, 372.3and 373.3 (ES+) ; 369.4 (ES-) 161 H M :

385..3, 386.4and387.4 -Q -O CO CH3 (ES+)77383 4 (ES-) OCH3 - 81 962 H

CO O C2H5 MBS : 413.4 (ES+), 411.4 (ES-) ' -K2~O C2H5 163HNB4503(ES+)
448.4 8-C6H5 (ES-) N02 164 HMS - 407 4 (ES+) 405 5 (FES-) 165 VS
355. 4 {E8+), 39374 |PES-) | : ) ME0 3948458 349. 4, 350. 4and
351.4 C2H5 (ES+), 347.4 (ES (ES+), 419.4 (ES-) 168
CH3 4- br onophenyl : 389. 1
128 |H MS : 340.7 (ES+)
128 |H MS: 416.9 (ES-)
130 |H TMS - 386.8 (ES+) -
131 |H _ MS : 376.8 (ES+)
O«
132 |H | MS : 387 (ES+)
OCH,
OCH;3
133 |H : “TMS : 385 (ES+)
134 |H ' MS : 433 (ES+)
aGaaiad)
OCH;,




387.3and389.3 ES 169 H | pentafluoroethyl M5 : 339.3 (ESt+), 337.3 ES- 170
H 4-pyrrolidi nophenyl | M5 : 366.4 (ES+), 364.41 ES- 171 H

4- (di fl uor omet hoxy) phenyl 1 MS 363.3 (ES+), 361.3 ES 172 -C6H5

4-chi orophenyl M5 : 407.3 (ES+), 405.3 7gES-) 173 4-chl orophenyl M5 421.3
(ES+) ; 419.4 (ES—) ,CH 174 -CH3 13- chI or o- 4- net hyl pheflyl M5 : 359.3
(ES+), 357.3! £S5 —82—3+45-H 311 fh\tLhnnmih-WS ES 176
H MBS 364.3 (ES it frcarboymetpyioiomyT | (g M 5o o NIC 178 H
| M5 : 369.3 (F ST 1§88 =GB EES) (Esd)  + U
NH CO- O- CH2- Cs ¥ (ES+), 377.41 ES$ 181 H
NVR 300 MHz ( .0 - 3.4 (2H mM;
3.4-3.6(2H, m

—N_.
N

MS : 367 (ES+)

CH,
138 H !4;triﬂuoromesyloxypheny| MS : 445 (ES+)
139 _ ~CeHs MS : 407 (ES+)
i 1 '
140 H benzothien-3-yi MS : 353 (ES+) !

11 |H MS : 568, 569, 570 ana 571
H~S0, |

! ‘

142 H MS : 554, 555, 556 sna 557 |
_Oé‘HN—SOZ (ES+) ; 552, 553, 554 and‘
: 558 (ES-)
l
143 H 4-cyanomethylphenyl MS : 336 (ES+), 334 (ES-)
144 H MS : 432 (ES+) -

o




| NOz Hm):;6.9-7.0 (2HmM; 7.1 - 7.2 (1L H m : 7.4- 7.5 (3H m ; 7.6
- 7.8(3H mM ;8.0-81(1H mM M5: 517.3 (ES+), 514.3 ES 182 H
4-trifluoronethylthiophenyl Ms 397.3 (ES+), 395.3 ES- 183 H Ms 387.4
(ES+), 385.4 (ES-) i 83 184 -Hi NWR Mz (DI\/SO) CH, Ci 2.4(3 H s);
2.8-2.9(2H, n),3134(2Hn) 3.4- 3.7( m 6.8-7.2(4H m; 7.4 - 7.5
(1 HM;7.7- 7.8.(2 H Q-2 0(1 H mmr:-amqr ES 185
-CH3 4-fi uor ophiéfyl k?s: 320.3 (ES+) : 327.3 Egi &gg g@ gﬁ%(‘(E&),
435.5 (ES-) -[~-D~ O C2Hs 187 _l . 450.5 (E 9 (H3 (ES-)
0 188 H M5 : 4y8.4 (|[ES+), 476.4 ) s (CH2)B
O~CH,=CO~0OCH,
146 |H MS : 369 (ES+), 367 (ES-)
O—CH,
147 H v s MS : 455end 457 (ES+)
r
joon
CH, ,
!
148 H 4-morpholinophenyl MS : 382 (ES+)
149 H MS : 4135 and 4545
- § 0-CO-CH, (+CHsCN) (ES+)
O-CO-CH,
150 |H MS - 447 (ES+)
QQ-CHZ-CGHS
OCH{
151 H 4-methyithiophenyl MS : 343.2 (ES+)
152 H 2-chlorothienyl MS : 337.1 (ES+), 3351
(ES-)
183 H MS : 351.2 (ES+), 3492




1189 H M5 397.1 (ES+), 395.0 (ES-) 190 H NH MS 368. 2 (ES+), 366. 2" (ES-)
191 H 4-net hyl car bonyl am nophenyl MS 354.2 (ES+), 352.2 1 ES 84 - EXAMPLE
192 O NHS N 5 Ms: 309.3, 310.3 and 311.3 (ESt+), 307.3 (ES-) WD 01/02373

PCTL[EPOO' 06230 - 85 CLAIMS | 111"l 113311 W LI 11 11"l CL Ms 1.
Benzodi azepi ne derivative of formula I "R3B (RL) n N-R4 | This Sheet
Has Been Rep|a~r| E NO X-Re 11t et e 1t el in which the
dashed lines ihdfcatlfl the possible presence—pf {MSd43BRLESHhd; 10 R1
represents opt| onallly hal og4 " yl, optionally hal ogenat ed
(C1-C18) al koxy, hagl ogen, i (¢6-C18) aryl (optiopally
substituted with optfionally b al kyl, optionally
hal ogenat ed (CL-Cl2)lal koxy, [hal oges='nitro or 15 hydroxyl): n repfesents
0, 1, 2, 3 or #55 H 2-triflucromethoxy-phenyl MS : 381.2 (ES+)
156 H MS : 4342 (ES+), 4322
© O (ES-)
0,
157 H MS : 399.3 (ES+), 3974
A CH [(ESH)
=Y |
158 H ' MS : 3874 (ES+), 3854
(ES-)
O
150 |H MS : 609.6 (ES+), 607.6
' "‘Q_O'C10Hz1 (ES-)
C-C1gHay
160 H MS : 371.3, 372.3and 373.3
il \Oj):j (ES+) ; 369.4 (ES-)
161 H MS : 385.3, 386.4and 387 .4
_‘Q'_O'CO'CHs (ES+) ; 383.4 (ES-)
. O-CH
L




R2 and R3 represent, independently of each other, hydrogen; optionally
hal ogenat ed (Cl-Cl18)al kyl; (Cl1-C18) al koxy; (C6-C18) aryl ; (C6-C18) aryl
(C1-C12) alkyl ; 20 heteroaryl; heteroaryl (Cl-Cl12) al kyl; (C6-C18)
aryloxy; (C6-C18) aryl (Cl- C12) al koxy; heteroaryl oxy; or

het er oaryl (Cl- C12) al koxy; in which the B and heteroaryl portions of

these radicals are optionally substitut ed with hal ogen E_L_l_n_n,al_]_/
hal ogenat ed 25{1&1- diR) al kdxy, opti opad-yC.Hal od M%te"dm(‘ci -2)41?1 Kyl
nitro and hydroxyl; R4 represents ogen (Cl- al kyl or Co6t C18)
aryl, the saidjaryl proup optio szsubstltut ed with haI ogen,
optional ly hal ggenat pd 30 ((l-Cl2) ==*koxy, optignally hal ogenated (Cl-Cl12)
al kyl, nitro ar- hydfoxyl; represents S, 0 or |-NT in which T replesents
a hydrogen atom (Cl-C12)aI kyl, (Cs-CI8) aryl ((‘ﬁ C18) arvl (Cl.(12)
al kyl or (C6-C188 ar M carbonlyl; This— M (RASA-3 (BB 4ABA{
Lot e b v E¥H 1 e 1 RS
represents (CLl-|C18) al kyl; yl ; (C6-C18) aryl |(Cl-C12)
al kyl ; (C3-C12) cy¢l oal kyl -Cl12) cycl oal kenyl 1
(C1-C12) al kyl ;[1betefwaryl ( MS y 80B4NEST)Y #HOBS W th one
or nore substitjuents{Su as d 12$¢ycl oal kyl optionally
substituted witlh ox¢ and opti 6- C18) aryl, the assenbly -
optionally being subsgtitutedjw ubstituents Su as defined
bel ow; a group | CH2- CRa=CRbR ! i
185 |H MS : 355.4 (ES+), 353.4|
(ES-)
166 H ——C (CHj),—CH,~CO—0 MS : 3484, 350.4and 351.4
4 . |(ES¥), 3474 (ES)
) Lahg
167 H MS : 4214 (ES+), 4184
(ES-)
168 CHjy 4-bromophenyl MS : 389.3and391.3 (ES+) ;
387.3and389.3 (ES-)
169 H pentafluoroethyl MS : 339.3 (ES+), 3373
~ (ES-)
170 H - | 4-pyrralidinophenyl MS : 366.4 (ES+), 3644
' (ES-)
171 H 4-(diftuoromethoxy)phenyl MS : 363.3 (ES+), 361.3
. (ES) :
172 -CeHs 4-chiorophenyl MS : 407.3 (ES+), 405.3
_ (ES-)
173 4-chiorophenyl MS ; 421.3 (ES+) ; 4194
_ (ES-)
CH, .
174 |-CH; 3-chioro—4-methylphenyl MS : 359.3 (ES+), 357.3
(ES-)




10 (in-which Ra, Rb and Rc are chosen, independently, from (Cl-C18) alkyl,
(C2-C18) al kenyl, hydrogen and (C6-ClS)aryl) ; a group -CHA-CO Z {in which
z represents optionally hal ogenated (Cl-Cl8)al kyl; optionally hal ogenated
(C1.C18) al koxy; (C3-C12) cycloal kyl; 13,(C3-C12) cycl oal kyl optionally
substituted with oxo and opti onaIIy fused to (C6 C18) aryl; (C6-C18)

aryl (Cl-C18 q—lié(—y-l———-(-ee—e&% a (C1-CI2) :
al ioxglcar bongll KEEIN. E}%c“rz‘,a?ﬁﬂf—? 3] Sn2eien v ey NS - 3833 (B8 1 stituted

with 20 (Cl1-Ci12)  al Koxycar bgnyl é&i al kyl Té ﬁag‘ﬁgﬂ(T 3lear bony |
al kyl

; (Cl1l-C12) al kloxycarjbonyl (¢1-C ; (C6 ) ar yI (C6-C1 aryl
fused to an unsaturgted hetierocycl’@ oOggHpnal | y| substitut ed w th aoxo; or
heteroaryl; 25/ the gryl hetiterocycle, cvcloalkyl and heteroaryl portions
of these radicgl’é optlional |y being substituted [M®t#3Fa(ESERRN; hydrioxyl ;
optionally hal pgenatied (C1- C12)°*a-l~khyl , optionally hal ogenated (ci-c12)

al koxy; nitroj cyarjo; (Cl-¢12)=Rkylene X3 (LC1- C12) al kyl ene; 30 car boxy
(A -C12) alkyl{ (C2-C12) al Kenyl oXy; “ypti™hal | y{ hal ogenated (Cl-Ql2)

al kyl sul phonyl pxy; dyano (C1-Cl2) - al

-Cy-Bl k- NH S02-Ar in which alk

represents (CL-Cl12)| al kyl, |Cy repr esen (€3-CL2) cycl oal kyl optjionally
substituted w th—ong or. nopre QIIhSTiTIIpnTQ Su_ 35 as _defined bel ow and Ar
represents M d®ary optidn st | M$ 0369.3r(ESB)e3Gibst i t uent s
Su as defined! bel oy -al k- Cg/ i Sare as defined labove;
(C1-C12) al koxycar bqnyl' (C1- 12) al koxycar bonyl {(Cl1-C12)
al kyl ; saturatéd hetero Thi s aced 1IN
~~~~~~~~~~~~~~ b~~~ ~~~~~~~t
178 |H MS : 498.4 (ESH)
NH-CO-0-CH,-C¢Hs .
180 H 4-cyclohexylphenyl MS : 3794 (ES+), 3774
ES-) :
181 |H NMR 300 MHz (DMSO)
1 128-29(2H,m);3.0-34
{2H,m);34-36(2H,m)
Cl |;5.4(2H,s);6.8-69(1
NO, |H.m);6.9-7.02H,m):;
' 17.1-72(1H.m);7.4-75
(3H, mM);76-78(3H, m)
:8.0-8.1(1H,m)
- MS : 517.3 (ES+), 514.3
(ES)
182 H 4-triflucromethyithiophenyl MS : 397.3 (ES+), 395.3
(ES-)
183 H MS : 3874 (ES+), 3854
(ES-)




cycle optionally substituted with one or nore
bel ow;, (Cl-C12) al kyl carbonyl oxy;
hal ogenated (Cl-Cl12) al kylthio; (Cl-Cl12) alkyl
a group of formula:. -(C H2)p St in whi
St is (C6-C18)aryl

substituents Su_as defined below (Cl1-Cl12) alk

(C1-C12) al kyl car bonyl am no;

optionally substitutéd with one or

substituents Su as

defi ned

optionally

5 car bonyl oxy(Cl- C12) al koxy;

more 10
xvcarbonyl : (C6-C1

arylthio opti o8t y|Hsubsti
defined below (C3{Cl2) cy
nor e substituqnts Sy as def
are as defined above; -alk
defi ned above,| al k' Jand al k{
(C1-C12) al kyl ;| - NR- alk'-Het in which alk'

represents H or 20 (Cl1-C12)al kyl and Het repres
substituted wigh on¢ or nore substituents Su as

uted with one or

c| 68b
ned b

represent, indepen

NMR (399t MHae@MSBu:
§tﬁo@t"ﬂ tht 88 -9 K2 Hg
éﬁh'l@ 42 'MT‘ ) ‘a’r

Bt
o £/

al koxyphosphor yiB5TCI-08IZ) al &bloropRényl ( Co- C18) ar
with one or nofe substituents Su as defined bqg

S yI
IR
S 0@29@“ S+ W
ks (C6-C18) arylg

optionally subsigetutffgd w t hjfone or nop&_substit
(C6-C18) aryl fused|to an u ' eterocy
on the heterocycle [portion e, asser
substituted with one or nor
aryl (Cl-C12) pl koxy option
" Su as defined pgrow;H -

or nore subst})tuents Su as!
which aryl is pptionally

wiith one or

WST1:S437E (ES+eA3TH
¢k optional |y subs
bly optionally bein
defined 30 bel ow,

hp=0, 1, 2, 3 or 4 and in which

8)
as
ne or
k and Cy
are as
Her,
R
|onaIIy
(C1-C12)
ituted
Xy 25
d bel ow,
tituted

g
( C6- C18)

nor e subs

2); al kyl

188

MS : 476.4 (ES+), 476.4 (ES)

188

(ES-)

MS : 397.1 (ES+), 385.0

180

josg

MS :
(ES-)

368.2 (ES+), 3662

191 4-methylcarbonylaminophenyl

MS : 354.2 (ES+), 3522

(ES-)

tituents
wi th one
in



35 substituted with one-or nore substituents Su as defined bel ow
(C6-Cl8) aryl carbonyl optionally substituted with one or nore substituents
Su as defined below, and * CL MS 88 A represents a hydrogen atom a
(C6-C18) aryl group optionally substityt,ed with one or nore substituents
Su or (Cl-C12) alkyl} : or alternatively R4 and R5 together forma group 5
-CR6:CR7--in§$§?%2£g§g¥%s linked to X and in which: R6 represents a

hydr ogen ato S | kyl; (C3-Cl12) cycloal kyl; (C6-C18) aryl; carboxy
(C1-C12) alkyl; (Ci1-C12) al koxycarbonyl (Cl1-Cl12) al kyl; heteroaryl;
(C6-C18) aryl (C1-C12) al kyl; and heterqﬁryl (C1-C12) aIkyI in 10 which
the aryl and heteroaryl portions of thes«\ radjicals are optlonally
substituted with (Cl-Cl12)al kyl, (Ci1- 12 . hydr oxyl, nitro, hal ogen
or di (Cl-C12) alkoxyphosphorth C R7 represents a hydrogen
atom hydroxyl; 15 di (Cl-Cl2)al k Z12) al kyl; optionally

hal ogenated (C1-C18) al kyl ; ; carboxy (d-C12) alkyl optionally
substituted with am no; (Cl-Cl cgxycar bonyl; (C6-Cl8) aryl; heteroaryl;
(C6-C18) aryl (C1-C12) alkyl; eroaryl (C1-C12) al kyl ; (CB C18) aryl
fused to an 20 unsaturated heter /-, optionally substituted on the

het erocycl e portion with oxo; (C3%%*2)cycloal kyl; in which the aryl,

het erocycl e, cycl oal kyl and heteroaryl portions of these radicals are
optionally substituted with hal ogen; hydroxyl; 25 hydroxy(Cl-Cl12)al koxy;
opti onal Iy hajooerysf el {101-Lha a3 Gﬁﬁmnaﬁdw hajmgenat ed (Cl-Cl12)

al koxy; carboxyl; (d-Cl12) al koxycarbonyl; nltro cyano; cyano (Cl-Cl18)
al kyl; (C1-C18) alkylcarbonyloxy




(C2-C12) al kylene; (Ci1-C12) al kyl enedi oxy; (Cl-C12) al kyl 30 thio;
(C6-Cl8)arylthio optionally substituted with one or nore substituents Su
as defined above; di(Cl-Cl12)al kyl ami no; a group of forrrul a:. (CHz) P This

Sheet Has B I T T I I O O I N h
Oeﬁ 283 eﬁa B?Lphasnv\,hch St represg gts (C6-C18)ar HEPS&/baz%IC p

I n which alk FTELE THrrtrvirnr 1IN Thi s Sheet Has Been 111

* CLMS* 89 - 11111111111111111111111&# kiRresents (C m"ﬂ“ﬁmmim“

represents (C3-Cl12)cycl oal kyl optiona 'F Substituted e r s nure

substituents Su as defined bel ow and Ar represents (C6-C18) aryl

optional ly sybstitut %@n%ﬁ*ia%@z%:.?ﬂ’e RRLE v SRS I UyHnd1u 1&s defined bel ow,
-Cy-al k-NH S02-Ar in which Cy, k and Ar are as defined above; -alk-Cy in

which alk and Cy are as defined above -al k-Cy-al k' -NH CO al k" in which

alk and Cy are as defined above and ale' andgal k" represent, 10

I ndependently, (Cl-C12) alkyl; di A (?xyphos- phoryl (Cl-C12)

al kyl; (C6-C18) aryl optional I y S ted-\wi th one or nore substituents
Su as defined below, (C6-Ci8)) i o4 subst i tuﬂhdShbbtmsEéEERQf ced

nore substituents Su as defined }-‘\m 18) aryl car bon
substituted with one or nore substituents Su XasRdefined b
aryl sul ph%nyl optionally substituted with one or nore substi

defined below (C6-Cl18) aryl (Cl-Cl12) al koxy in which the aryl portlon IS
optional ly sybstiHikted with one or nore 20 substituents Su as defi ned

below, saturated het eroc%fas%ed lines indicate the possible presence
of a double bond,

10 Ry represents optionally halogenated
(C1-Cig)alkyl, optionally  halogenated (C1-Cig)alkoxy,
halogen, nitro, hydroxyl or (Cg-Cig)laryl (optionally
substituted with optionally halogenated (C1-Cyip)alkyl,
optionally halogenated (C;-Ciz)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 (C;-Cig)alkyl;

(C1-Ciys) alkoxy; (Ce-Cig)aryl; (Ce—Cig) aryl (C1-Ciz2) alkyl;
20 heterocaryl; heteroaryl (C1-Cip)alkyl; (Ce-Cig)aryloxy;
(Ce—Ci8) aryl (C1-Ciz)alkoxy; heteroaryloxy; or

heterocaryl (C1-Ciz)alkoxy; in which the aryl and
heteroaryl portions of these radicals are optionally
substituted with halogen, optionally halogenated
25 (C1-Ci12) alkoxy, optionally halogenated (C1—C.12)alkyl,
nitro and hydroxyl;
Ry represents hydrogen, (C1-Cig)alkyl or
(Cg-Cig)aryl, the said aryl group optionally being
substituted with halogen, optionally halogenated
30 (C1-Ci2)alkoxy, optionally halogenated (C1-Ci2)alkyl,
nitro or hydroxyl; '
X represents S, O or -NT in which T represents
a hydrogen atom, (C1-Ci2)alkyl, (Cs-Cis)aryl,
(Cg-Cig)aryl (C1-Ciz)alkyl or (Cg-Cig)aryvlcarbonyl;



H—O‘n‘a‘ﬁ’/. S ....____._.__—_...... . L . . __———’—_’/——_‘
(€ y substituted with one or nore substituents Su as defined bel ow,

(C6-CL8) aiylpdilep®®) al kyl optionally substituted wi t‘mﬂm“mﬁm‘ mL
subsffﬁn efined below 25 Su is chosen from
cyano, m nal Iy hal ogenat ed 2) alkyl and opti‘onal |l \

hal oge aI koxy; or al ternat ely R6 and R7 together forma

C3-C12 al kyl ene chaig optionally d with a nitgoggn t.om
which is optionally sIg Ubst i t ut ed w%#%ﬁ&gﬁg) al kyl or C? )a?i ))ﬁ

]£06 cci:lf) ?%lhxdnomgl—éllék%gkyhe ri nf for n}e@:ﬁ?w@lﬁ% . ﬁlogézgjdm]y Fel ng
used to X, 2 el B{o-q9r llgﬂﬁ 0 efE ) & y
being substi tut e W t nitro dr I on 35 h enat ed
(C1-C12) al kyl (@7 ]dﬁéfiy hal BGEﬁE?@HYl((%!L‘%Ei?lgghoxy) Jpaly’

excl usi otnsof shkmmmmmd deich ove Wdfambrensu!dﬁltﬁh;.lﬁn‘c‘sssm r?s Qieﬂ:ﬁ‘ledi her
represents an r ro 0

orma Thi s SR P Gashs Rar Sty T e Y Byt Wi )
1111111111111@:1Q1an@LWt10n690.ygrﬁu@edCR@-Cle-—Gm)amhsrbh ke |aessenﬂdded to X
R6 and R7 ﬁkﬁ{da Ogem 61:>e1 2)su%st9.rtu'teﬁu'|2)nléh Ch@h@ Oror al Ratively

R6 represents a n atomor a propyl group and R7 Is enyl_group
optionally sﬁé@$¥h¥wt% Wt fs- eeﬁsnefi R 0)8y | IERWRIpTC 11af"r§ bRe

phar rrgcembl catdy ﬁﬁﬁéﬁt ab) eR;.»‘aéﬁé Rhegeef ﬁlﬂ?&)@(n,aﬁh@%p%?dé%%Q%, &\ﬁﬁoggund
according to ¢l aim racteri a repre s -NT in whi i's
as defined m% ﬁlmé‘]l]'éyhﬁ and R4 nﬁlﬁg%ﬁéﬁlher forﬁﬁ’gf%e%RS . nd

Conpound acco(Cy-0ystar¥l pj nalgebupl aiQH22CO-Z {in which 2 represents

optionally halogenated (C1-Cig)alkyl; optionally
halogenated (C1-Cis)alkoxy; (C3-Cy2) cycloalkyl;

15 (C3-Ci2)cycloalkyl optionally substituted With oxo and
opt:'_.onally fused to (Ce-Cig) aryl;
(Cs-Cig) aryl (C1-Cig) alkyl; (Cs—Cig) aryl (C1-Ci2) -
alkoxycarbonylamino (C;-Ciz)alkyl in which alkyl is
optionaliy substituted with

20 (C1-Ci2)alkoxycarbonyl (Ci-Ciz)alkyl; (C1-Ci2)alkoxy-
carbonyl; (C1-C12) alkoxycarbonyl (C1-Ciz)alkyl;
(Ce-Cig)aryl; (Ce-Cig)aryl fused to an unsaturated
heterocycle optionally substituted with oxo; oxr
heterocaryl;

25 the aryl, heterocycle, cycloalkyl and heteroaryl
portions of these radicals optionally being substituted

with halogen; hydroxyl; optionally halogenated
(C1-Ci12)alkyl; optionally halogenated (C1-Ci2)alkoxy;
nitro; cyano; (C1-Ci1z)alkylenedioxy; (C1—C12)alky1ene;
30 carboxy(C1-Ciz)alkyl; (C2-C12)alkenyloxy; optionally
halogenated (C1-Ci2)alkylsulphonyloxy; cyano (C1-Ci2) -
alkyl; -Cy-alk-NH-SO;-Ar in which alk represents
(C1-Ci12)alkyl, Cy represents (C3-Ci2) cycloalkyl

optionally substituted with one or more substituents Su
35 as defined Dbelow and Ar represents (Ce-Cig)aryl
optionally substituted with one or more substituents Su
as defined below; -alk-Cy in which alk and Cy are as
defined above; {C1-Ci2) alkoxycarbonyl {(C;-Ciz2) alkoxy;
(C1-C12)alkoxycarbonyl (C;-Ciz)alkyl; saturated hetero-



ch%ggﬁegmagggnkgblgcg@t R3 represents a hydrogen at om -4.—Conpound according
m 1 to 3, characterized in that R2

hydragmm M 15 a (C6-C10) aryl group optionall y @!ﬂﬂmm"mu“"

hal -0 koxy, optionally halogenated (C1-C6 'L nktro and

hydroxyl . .5.. Compound according to any one of O ains 1 to 4, characterized

inthat nisQdrel 6@@18%.&1@@ eS§ﬁb§t§tu€@dha|x99€H atéye 601@”%&*@
according to any. one of C ains o 5, charac i zed | hat X
represents SSYRBGIdHEREEts a h§Hr ogen a‘?%m R5 r‘%ﬁﬁé&"é{ns ( C1286PYal ky! ;

hydlroxlyk(ClI Q@ - @H%ellkylﬁax(ﬁ:ﬁﬂdﬁyaryl (%1@02)a|ﬂ1l<ty:1ca(r%n_ Qﬂl)almino:
cycl oal keny xa | tign _
substi t ut ed \ﬂ(q%rf rt#?elyorﬁﬁ%?g éi %6)&% Eﬂ/ K%J&a:%&&dgnﬁﬁ%ilch Ra is
a hydr ogeh atqanbc(ri?il-cma(cal—ktyd)airkqm Cl0m aryd;:;om i s off C1- €&rmailllayl. or a
hydr ogen at om ;'w ents a 30 hydrogen atom or (C2-C10)al kenyl; a
group - CH2- Cd( ?1)9 wWhit@St X represents (Cl-Cl0)al kyl, (C6-C10) aryl
(C1-C6) al kyl, ered heteroaryl or (C6-ClO)aryl optionally
fused to a 5- to 7- rrerrbered aromatic or unsaturated heterocycle; the aryl
and 35 het eroaryl portions of these radi cals optionally being substitut ed -
wi t h hal ogen, yd (Cl C6), al ( ) oxy, ClO)
aryl (optloneﬁr{] S stPt ut ed V\:IIL'th aI oge‘% (C)%t |a(;%r<1iél Pé h‘gl{l}oélgna ed 91 -
Ms (Ci-C8) aGCksyC;Ls)cﬁnybnmtyomldg'enaubété-@mteé) awkbRy @me mxn r opreor
al ternat ygel d oget heg,forma ggoup - = I n wht .R6

hyel Yolks & d 5yl 85 d ;

" represents a hcydro en atom (Cil- CG)aI Kyl .
Ci2 alkoxycar onyl; (Cs -Cig)arylthio optionally

substituted with one or more substituents Su as defined
below; (C3-Ciz)cycloalkyl optionally substituted with
one or more substituents Su as defined Dbelow;
15 -Cy-CO0-0-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
of each other, (C;-Ciz)alkyl; -NR°-CO-alk’-Het in which
alk’ 1s as defined above, R® represents H or
20 (C1-Ci2)alkyl and Het represénts heteroaryl optionally
substituted with one or more substituents Su as defined
below; di (C;-Ciz2) alkoxyphosphoryl (C1-Ciz)alkyl; or
(Ce-Ciglaryl optionally substituted with one or more
substituents Su as defined below; (Cg—-Ci1g) aryloxy
25 optionally substituted with one or more substituents Su
as defined below; (Cg-Cig)aryl fused to an unsaturate_d
heterocycle optionally substituted on the heterocycle
portion with oxo, the assembly optionally being
substituted with one or more substituents Su as defined
30 Dbelow; (Cg-Ciglaryl(Ci-Ciz)alkoxy optionally substituted
with one or more substituents Su as defined below;
(Ce-Cirg)arylsulphonyl optionally substituted with one or
more substituents ~Su as defined below;
(Ce-Cig)aryl (C1-Ciz)alkyl in which aryl is optionally
35 substituted with one or more substituents Su as defined
below; (Cg-Cig)arylcarbonyl optionally substituted with
one or more substituents Su as defined below; and



(06-Cl0)aryl (optionally substituted with halogen,  hydroxyl, nitro,
(C1-C6) al kyl or (Cl1-C6) al koxy) , carboxy ( ﬂmt (C1-Co)
al koxy- carbonyl (Cl-C6) alkyl; and 10 R7 repﬂ“lm m m n atom
hydroxyl; di (Cl-C6) alkylanino (Cl-C63gal kyl (€1-€1d) dlkyl; (G -08)

alhkoxycarbonyl ; (C6-C10) aryl ; heteroaryl ; (C6-Cl10) aryl (Cl Co6) al kyI
the aryl and heteroapyl 3@?0 | opgi opald 2471
substituted 15 with r%%?é%iogécggrb nyl, %é?foggrkl)ﬁl hydro(@% Ofs PEEY

(Cl- C6) al ky| grous- cmpﬁwnalurh. substitedt i oidh y B ng°§ubs‘f‘?fﬁt ed

wi th hal ogeng,gptiedahky gal agemeiedn)é@ky@@) al kyl, (Cl-C6) al koxy or
nitro) or (C6-Cl0) aryl _fused.to & ereﬂ?aro

unsat urated 20 het er 8¢y &-&S EHﬁ'ﬁr""?&Pngén@n ag w5 ﬁ%cyc?‘f%uphetero
a][ EWF Ch@ﬁn_ CreaCR,; - N:aﬁihfo:h @Realiseddakiedelry XRéndndnRwhiclyst her form an
al kyl ene chai n interrcupt 0 I.onakl ut ed
wth (C6-C10) aryl %@ %rg%%‘}fg r'l’lv\}#%%% %lg%eph or?é A’c%}lgﬁqﬂ_
optional ly sdﬁsi—@izdm@l\matlkyﬂal 0gé8s-Qupd Rowal| y Chab@tjléhﬁt'&h(@lk@) al kyl ,

(G -06) al kox Y, d accordi ng hatapyaee; of
Caims 1 to gc gt%aigétoe 26 OEIISﬂ(r(\:at %’m% 2 9

represents -NT; and R5 30

t oget her for dﬂa*@rad@ﬁﬂ{tﬁ@‘@mﬁlﬂ‘f{%@éﬁi %eﬁ%‘m%@é%fgl‘glhwﬁ%ﬂn #Pom and
E7I repr eggnt &hméglr 0XHe oraﬁ@ GAAa ah)éEelraatryqnalﬁqrtswaﬂi | tof edtheté

al ogen, nltro r oX tion [-(Cl-C6)
al koxy. 8. ot aPRELPBAEHY) mipetdRagen prom 5y Cist a1RlL!
3- ( bi phenyl - Cyl-¢125,aﬂ-mh>dyydrot I“ihpdm:q['lz 3- b] nitr®, benzduileggm ne; or

3-(2-furyl)- %lch EYS qt&%%0%0§‘ﬁ](cl élz)té‘i%‘id' azepi ne;

R; represents a hydrogen atom; hydroxyl;
15 di(C;-Ciz)alkylamino (Ci1-Ciz)alkyl; optionally halogenated
(C1-Cig)alkyl; carboxyl; carboxy(Ci-Ciz2)alkyl optionally

substituted with aminQ : (C1-C12) alkoxycarbonyl;
(Cg-Cig)aryl; heteroaryl; (Cs—cla) aryl(C;-Ci2)alkyl; or
heteroaryl (C1-Ciz)alkyl; (Cs-Cig)aryl fused to an

20 unsaturated heterocycle, optionally substituted on the
heterocycle portion with oxo; (C3-Ciz)cycloalkyl;

in which the aryl, heterocycle, cycloalkyl and

heterocaryl portions of these radicals are optionally

substituted with halogen; - hydroxyl;
25 hydroxy (Ci1-Ci2)alkoxy; optionally ‘halogenated
(C1-Ci12)alkyl; optionally halogenated {(C1-Ci2)alkoxy;
carboxyl; (C1-C12) alkoxycarbonyl; nitro; cyano;
cyano (C1-Cig) aZ_kal; (C1-Cig)alkylcarbonyloxy;

(C2-Ci2)alkylene; = (C;-Ciz)alkylenedioxy; (C1-Ci2)alkyl-

30 thio; (Ce-Cig)arylthio optionally substituted with one
or more substituents Su as defined above;
di (C1~-Ciz2)alkylamino; a group of formula:

D i

in which p =0, 1, 2, 3 or 4 and in which St

35

represents (Cg-Cig)aryl; -alk-Cy-NH-SO;-Ar in which alk
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3-[4- (et hox ! I u ur I 5, 6-di hydro- “IIIII MH“"MIH“
t hi azol o- [ 1t 3-berfzodi azepi ne; é furyl)-2-(4,5-di

benzodlazeplne -yl sul phanyl ) et hanone;

1- (bi phenyl - 49 desritd 5- di hY%Q Sthhagenzo- Cy represents
di azepi ne- 2- ylsulphanyl)et anone

3- (bi pheny! - 3Grf18 aycdioaidwdt hPRESPBR3 LY. pPubstituped, g th e it OF
é (3, g di hyd&t@ﬁépz |§-t[| bélt')ltZIe(nl‘%sBSﬁi rlﬁysﬁiréveﬁzl:iiéd3be1l9wh 3nd ArhreplreSSené:sd_ o
enzodi azepin su et one i oxyphenyl) -5, 6-di hydro
t hi azol of 2, 3-! 918\3) %&28 F‘ﬁ ﬁBbStg'Ehteg VLR ORIE e ~ Roe
3- (bi pheny| -ZbingtJ.?cméﬂtm 0S5, esdudmrmd theBhaw} of 2y3abk-BH-SO;-Ar in
3- benzodi azem ]‘%9 ﬁogﬁﬁsiro aPLepari lqle(&)rr‘ifj)lvnéj' Off.‘é Layl g4

|m

according to represents do™ not
t oget her f or mhigRe= CR<'a't1k comnd si ngyt he areact iaén ofd%ﬁﬂfﬁ?@ne gboverinul a

R RS (R ARQIH SR | AhifhcnRla1R Bha R autdaare as

defined in daim1l with a halo derlvatlve of formula II1:" 25 HaII-R5 [ 1
in which R5 Gefdnefbfi raROY® q anfh 1 &ddk'Hal 1309 a ahk[ ogeXEREGHENL
optionaliy halmEseid®shtly, (C1-C12)alkyl; di (C;1-Ci2) alkoxyphos-

phoryl (C;-Ci2)alkyl; (CG—Clg)aryl optionally substituted
with one or more substituents Su as defined below;
(Ce—Cig)aryloxy optionally substituted with one or more
substituents Su as definéd below; (Cs-Cig)larylcarbonyl
15 optionally substituted with one or more substituents Su
.as defined below; (Csl—Clg)arylsulphonyl optiona]_.ly _
substituted with one or more substituents Su as defined
below; (Ce-Cig) aryl (C1-Ciz) alkoxy in which the aryl
portion is optionally substituted with one or more
20 substituents Su as defined below; saturated heterocycle
optionally substituted with one or more substituents Su
as defined below; (C¢-Cig)aryl(C;-Ciz)alkyl optionally
substituted with one or more substituents Su as defined
below; '
25 Su is chosen from hydroxyl, halogen, cyano,
nitro, optionally halogenated (C1-Ci2)alkyl and
optionally halogenated (C;-Ciz)alkoxy;
or alternatively Rg and Ry together form a C3-Ci;
alkylene chain optionally interrupted with a nitrogen
30 atom which is optionally substituted with (C;-Ciz)alkyl
or (Ce-Cig)aryl or (Cs-Cig)aryl(Ci-Ciz)alkyl, the ring
formed by CRg=CR; optionally being fused to (Ce-Cig)aryl
(the aryl portions of these radicals optionally being
- substituted with halogen, nitro, hydroxyl, optionally
35 halogenated (Ci1-Ciz)alkyl or optionally halogenated
(C1-Ci2)alkoxy) ;
with the exclusion of the compounds of formula I in
which X =8S; n = 0; Rz represents methyl and R;
represents a hydrogen atom; Ry and Rs together form a



30 CI C6 al kyI sulephonyl or (C6-C o) arylsul phonyl optionalty Substituted
In t a dni t h (A -cC6)al kyl. 10. Process accordi ' ,
char hat the thione of fornmula Il is react ed “l“ﬁ"ﬁ'numlmmn
keto Va 35 Thi s Sheet HagoBeen Repl aced 11114119111 1%11811+
111 X111111111THVIII ~~~~ it VII 932C' Z-COCH-Hal IVain

whi ch Z S a CI ai. 2 I to

obtain the c rrr eg) ﬁcgz é‘?n&%l_@% fj(')gmi doﬁhichﬁ]% gepre?sents
- CH2- CO- Z. 11‘-0991'5@@” %@m diag tol@asm 9 @ Cl—dlcﬁizli)' aldh@ingonpri si ng
the al kyl ati @A t@brr@ tGEIRM L Qfeﬂr‘érs‘&h!t% la RRANEH 2€6RT8ENE beobhe

process of Caim?9 or Caim 10 whi ch R4 represents. a hydrogen atom
using a 10 s@FCHR B k§ratFnd a@EﬁFYl Ty ool?)tb’f%‘il"i‘luf}‘lesul?élt:l’-@gﬁ@ﬁldl ng
conpound. 5 of wiehmHorH; b whhgdrB4ylr ggoagents (Cl-C18) al kyl. 12. Pr ocess

ropr bsont s SSRT TF PBeSRACRLCEEaLKe Ao SRRARIST dib CORBERRRSE BB  si ng
t he reactioracrifdsadxmhaﬁemf formula lla: R R3 (R )n NHAla ~S H 20 i][l
whi ch R1, d ' ' | : | =k ton

fo'rfm |2 Vb zRZR7 &Q} %gédflﬁﬂld TE Ak 1, WhrdBearhglq kgtone o

that X represents ~NT in which T is as defined in Claim
10 1 and R, and Rs together form -CRe=CR;. _

3. Compound according to Claim 1 or Claim 2,

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
15 a {(C¢-Cip)aryl group optionally substituted with

halogen, (Ci1-Ce) alkoxy, optionally halogenated

(C1-Cg)alkyl, 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
20 halogen atom.

6. Compound according to any one of Claims 1 and 3

to 5, characterized in that X represents S;

| Ry represents a hydrogen atom; '
Rs represents (C1-Cg)alkyl; hydroxy(Ci1-Ce)alkyl;

25 (Ce-Ciro)aryl (C1-Ce)alkyl; (Cs-Cg)cycloalkenyl (C1-Ce)alkyl;

or isoxazolyl(C;-Cs)lalkyl optionally substituted with

one or more (Ci-Cg)alkyls; -CH-CR;=CRpR: in which R, is

a hydrogen atom, (C;-Cg)lalkyl or (Cs-Cio)laryl, Rp is

(C1-C¢)alkyl or a hydrogen atom and Rc repreeents a
30 hydrogen atom or (C;-Cip)alkenyl; a group -CHy-CO-Z in

which Z represents (C1-Ci0)alkyl,

(Cs—Cio)aryl (Ci-Cg)alkyl, 5- or 6-membered heteroaryl or

(Ce-Cip)aryl optionally fused to a 5- to 7-membered

aromatic or unsaturated heterocycle; the aryl and
35 Theteroaryl portions of these radicals optionally being

substituted with halogen, hydroxyl, (C1-Cs)alkyl,

(C1-Ce) alkoxy, nitro or (Ce—Ci0)arvl {optionally

substituted with halogen, optionally halogenated



25 i.n which R6 and R7 are as defined in Cai ml,—andHat3—represents a

hal ogen . atom in a C2-C6 aliphatic carboxylj erature of
between 90 and 130C. 13. Process according to “mh‘mﬂl “Eﬂperi zed in
30 that the aliphatic carboxylic acid | acet| ocess accordi ng
to either of Cains 12 and 13, characterlzed in that the tenperature is

mai nt ai ned 100 §0di JeGy T %@@étg@s e Raahka A T
IVITL ii110 ﬁbﬁll& 1111 111| 7111 94 C L Nk . %’Lces%ﬁ,Q for&g?eparl ng

conpounds of nigm@llia | accor di ng to Claiml, |n vvh| ch X represents -NH, R4

and R5 toget her f or mex wcwrna@i@re@?h and RZ tegBeherhydiaxyl groampri sing
the reaction asulphl‘gh 5 formulaV: R R3 (R )n HV N Saikin
which n, R1, REsEAHRIAEP defined in Daiml, R4 10 and R5 toget her

forma - CGR6= CR? grouig aﬁdpaéhentsprase]ﬂdrégiénCGaabﬂnyl (@4 ) alpydt,ect ed

derivative of ich the
car bonyl group |s ‘B %ﬁct eggﬁi—'?h%ﬁgr ot ‘NFQE%R‘?%‘ES t‘% ‘%ﬂl s%lga Ie\gnl n

aci di ¢ nedi ulyd®xydnd Rmbeteg as (QefGai@dkivd C s 1, (¢m%d‘ﬁééli0}a§f) '
treatment of dNHed:R5¢d,LpgatRppPound with ap.acid. (C1-Cs) alkoxy-

carbonyl (C1-Cg)alkyl; and

10 R7; represents a hydrogen atom; hydroxyl;
di (C;-Ce) alkylamino (C;-Cs) alkyl; ~ (C1-Cio)alkyl;
(C1-Cs) alkoxycarbonyl; (Ce-Ci0)arvyl; heterocaryl;
(Ceg—-Cirp)aryl(Ci-Cglalkyl; the aryl and heteroai‘yl

portions of these radicals optionally being substituted
15 with (C1-Cg) alkoxycarbonyl, halogen, hydroxyl,
(C1-Cs)alkyl, (Cs—Clo)ary1; - (this radical optionally
being substituted with halogen, optionally halogenated
(C1-Cs)alkyl, (Ci-Cglalkoxy or mnitro) or (Ce-Cig)aryl-
fused to a 5- to 7-membered aromatic or unsaturated
20 heter_‘ocycle comprising one, two or three endocyclic
hetero atoms chosen from O, N and S; or alternatively
R¢ and R; together form an alkylene chain interrupted
with a nitrogen atom optionally substituted with
(Ce—Cio)aryl(Ci-Cglalkyl in which the aryl portlon is

25 optionally substituted w1th halogen, optionally
halogenated (C;-Cg¢)alkyl, (C1-Cg¢)alkoxy, hydroxyl or
nitro. _

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

characterized in that X represents -NT; and R, and Rs
30 together form a group -CRg=CR;- in which Rg represents a
hydrogen atom and R; represents hydroxyl or (Cs—Clo)aryl
optionally substituted with halogen, nitro, hydroxyl,
optionally halogenated (C;-Cgs)alkyl or (C;1-Cs)alkoxy.
8. Compound according to Claim 1, chosen from:
35 3-(biphenyl-4-yl)-5, 6-dihydrothiazolo[2,3~b]-
1l,3-benzodiazepine;
3-(2-furyl)-5,6-dihydrothiazolo[2,3-b]-1,3-
benzodiazepine;

This Sheet Has Been Replaced
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20 16. Process-for—pteparing—conpounds of fornula |

according to Caim1,

R5
ng

in which X repre ch T is not a hydrogen atom R4 and
together form a “ﬁ Ll and R7 represents hydroxyl, conpri si
t he_reaction of a+su ermula_Vg,25 RZ R3 N-HV (R)n N(S-. aik

in which n,

(C1- C6)a|ky|

Rl, R2 and RB are as deflned in Cdaiml, and alk represents

30 with_g kA YhLls: clidi%y Has Been
Repl aced TIILL IIIII II IIIII &Q%ﬁh T

111111 111111 VIIL M1

LT HTI\I—CI—IRGheeZ?Vr‘IIZr |ﬁ>wf41 v na"«?GllRGeQPéleas defined in Daim1 and Y
isa 5 IeaV|ng groug,(aLf@ryqquLaMuGedmhjaﬁdweﬁn153—and 150C and

%gperaaﬁkﬁ Qfgﬁfaggenyggﬁﬁﬁﬁ 100C. 17. Process according

DORE conpound obt ai ned by
10 thelpﬂbm@heny14aﬁmhhéﬂi(QMSPﬁLhM@ﬂoa@éhdtédhmmagent of .
formul a Hal hoT kyl, (C6-C o) aryl or
(C6-d o) aryﬁlfgfg%?% kﬁﬁﬂﬁﬁﬁﬁﬁéﬁjgg%gﬁgﬁ ‘ogen atom in the presence of
so as to sy@rﬁégmb@nwﬁe3cdﬂﬁe§p&mﬂhﬁ?@ﬁﬂﬁhﬂﬂﬂ?kﬁ[Qmﬁﬂhﬂ7aI
whi ch T representenoli@®eide: , (C6-C o) aryl or (C6-CLl0) aryl (Cl-C6)

preferably a
to Clain115
carryi ng ®ut

a base,

al kyl .

10

15

20

25

30

35

1-(3,4-dihydroxyphenyl)-2-(4,5-dihydro-3H-1,3~
benzodiazepine-2-ylsulphamyl)ethanone;

3-(3,4-dihydroxyphenyl) -5, 6-dihydro-
thiazolo[2,3-b]l-1,3-benzodiazepine; and

3-(biphenyl-4-yl)-7-chloro-5, 6-dihydro-
thiazolo[2,3-b]-1,3-benzodiazepine.
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
reaction of a thione of formula II:

Ry Ry
. ]
Ro)n NRs
S
H

in which:
R;, n, Rz, R3 and Ry are as defined in Claim 1,

with a halo derivative of formula III:
Hall-Rsg IIT

in which Rs is as defined in Claim 1 and Hal! is a
halogen atom, optionally halogenated
(C1-Cg)alkylsulphonyl or (Cg-Cig)arylsulphonyl optionally
substituted in the aryl portion with (C;-Cs)alkyl.

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

in 15
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18. ., Pharnaceutical conposition containing an effective anobunt of at | east
one conpound of formula (I) according to any one of Clains 1 to 8, in 20
conbi-rat+on-wth—at—Feast one pharnaceutically acceptable vehicle. 19. Use

of a,c according tg@ny one of Clainms 1 to 8, for the
prepar mmn “ ““m Fnal product for preventing or treating 25

e ar awvheyoscl erosi s andzdi@h@ipyu*d its conpligehi ons. 20.
Benzod| azepine derivative of formula l: R2 R3 (Rt) n N-R4 This Sheet Has
Been Replaced N X -R ILITTERTIEIEEEEEETLTEITTE 30 in which the dashed
lines indicai® whadqossi ie peesédfinedfl im doublim bbndndRiHa®br dsends

optionally enated,_ 35 (CLl-CLl8) a] kyl .L.on h 1- C18
al koxy, Illlml1 %ﬁllﬂ‘fﬁl S’&.NlasQ y gb%% ogg#ey &It)ro %@&A )
(C6- C10) &r yl cémpoindal bf feubslat Ot m:l whu.hhoﬁslmmt¢§emia$ og@ﬁa‘tQQj-Z
(CL-C6) al kylag . OPti 0Bablys0abQuBRALEH (ol ChLah koxky 3ua8PM0 N 418008
hydroxyl); 5 n represe R2 and R3 represent,

i ndependent | gompraaéng dieeralkylabien: prt?or%“}gpm ogEndoggula I

(C1- C18) al kybptaf fdaCateidiong td C@hglg)co%re.‘{sls ot GB164:8) oarod ¢1dikb)
:lr tlyl ‘g h(ca:%)ero?rk%;(y %?a&ﬂﬁe&%lse&zt al kylhyéggge%O)at%rn}/l ox§ 10 £C6 C10)
10 suitable alkylating agent, to obtain the
corresponding compound of formula I in which Ry
represents (Ci1-Ciglalkyl.
12. Process for preparing compounds of formula I
according to Claim 1, in which X represents S and Ry
15 and Rs together form a group -CRg=CR;-, comprising -the
reaction of a thione of formula IIa:

R, Rs
Ri)n - :NH la
H S

20 in which n, Ry, R, and R; are as defined in Claim 1,
with an o-halo ketone of formula IVb:

R;-CO-CHR¢-Hal? IVb

25 in which R¢ and R; are as defined in Claim 1, and Hal3
represents a halogen atom, 1in a C;-Cg¢ aliphatic
carboxylic acid, at a temperature of between 90 and
130°cC.

13. Process according to Claim 12, characterized in

30 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. —_—
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het er oaryl (C1- C6) al koxy; in which heteroaryl represents "a 5- to0 7-menbered
aromati c heterocycle cont ai ni ng one, two or three endocycl

chosen fromO, N and S, and in which the aryl and heteroa““l“]mlﬁlﬂ ﬂ'lﬁﬂ“l
15 these radicals are optionally substigyted with hal ogen, *opfiohaltys
hal ogenat ed (Cl-C6) al koxy, optionally hal ogenated (Cl-C6)al kyl, nitro and

hydr oxyl ; R41fseprese@§:%cfé‘é%r 0g8#, ;ix%pa%ﬁv) aklybodhds (635 Cﬁﬂda:)mxﬂrall I the

sai d aryI group o |onaIIy bei n bstltuted Wi t h naIIy
hal ogenat ed BEFC g‘n'al’rrﬂz Jr%ﬁe%af@ﬁrfﬁfn g’%}l o or

hydr oxyl ; X Rgpr'eegeétheﬁ ﬁom’n ar gﬂoupl chcisicem;r-esam% R hydr ogelt atom

(C1-Co) aI Ky 10) I ( . (C&-d o)
aryl car bonyl hyﬁ% gr’esgﬁfnéraéi‘%%wggal Ky ag{%é%r%@%lgé%lgeky??
(Ce6-C10) 51ry|fo(rmu166y al kyl; (C3-C8) cycloal kyl (C1-C6) alkyl; (C5-C8)
cycl oal kenyl - (d -C6) al kyl; isoxazolyl (Cl-C6) alkyl optionally 30
substituted with (O -C6) alkyl; a group -CH2-CRa=CRbRc in which Ra, Rb and
Rc are chosen independently from (CIlRg18) kyl, (C2-C18) al kenyl,
hydrogen and (C6-Cl10) aryl ; a group - Z in which z represents
(C1-C18)al kyl, (C1-C6) al koxycar ¢ C10) arw, (Cl-C6) alkyl, 35
(C6- C10) aryl optlonally f us¢RyJne-12 5- to 7- hbfi'ﬂ)ered aromatic or

unsat urated heterocycle conpri si t . three endocyclic hetero
atoms chosen fromO, Nand S; or - &d heteroaryl containing
one, two or three endocyclic hetero atonms chosen fromO, N and This Sheet
Has Been Replaced 11111111 1211li m'ii ~~I1 1111111212112112121121112i1i1111 c
Ms * 97

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

10 and Ry together form a -CRg=CR7- group and alk
represents (C;-Cg)alkyl, with a protected derivative of
the ketone of formula VI:

NH;-CHRg~CO-R7 VI

15
in which the carbonyl group 1is protected with a
p‘rotecting' group that is labile in acidic medium, Rg
and R; being as defined in Claim 1, followed by
treatment of the resulting compound with an acid.

20 1le6. Process for preparing compounds of formula I
according to Claim 1, in which X represents -NT in
which T is not a hydro.gen atom, Ry and Rs together form
a group -CRg=CR;, and R; represents hydroxyl, comprising
the reaction of a sulphide of formula V:

25

Ro Rs
(R1)n N-H v

=

S—alk

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

alk represents (C1-Cg)alkyl, -

30 with a derivative of formula VIII: tHasBeenReplaced

T



S, the aryl and heteroaryl portions of these radicals optionally being
substituted with hal ogen, hydroxyl, optionally- —hakegeﬁat—e&—({li—%j al kyl ,

optionally hal ogenated (Cl-C6) al koxy, nitro,
phosphoryl (C1-C6) al kyl or (C6-C10) ar (optlon ! miljJ ﬂ‘m W th
hal ogen, optionally hal ogenat ed (Cl-CG aTkyI I ona alsogenat ed
(C1-C6) al koxy, nitro or hydroxyl); or al ternatlvel y R4 and R5 toget her
forma group 10 -CR6=CR7- in which CR6 is linked to X and in which: R6
represents a hydrogen atonm (Cl- CIBYNaFRR4-COA3-C8) cycl oMTdA ; (C6- C10)
aryl; carboxy (Cl-C6) al kyl; (d -C6)al koxycarbonyl (Cl1-C6)al kyl ;
heteroaryl; (C1- 06)hr qg’yé.Cl C6) al kyl; and_heterqgaryl (Cl- 06% al k I n
15 whi ch het é&Po#h k& adf% ag gdef ﬁ%ﬁﬁeﬁ@dcéﬁ‘&ﬁ‘atﬁ @nde e%%c%cl e

cont gi ni rg\?m Omﬁav%‘ﬁg @ro}u@f e?tﬁ@Qﬁt@éﬁhtd’ﬁ a5 P ]ﬁéfmﬁeﬁhseeanﬁr ©B06c N and
S and in ich _the n etero ortions se rad| al re
optional Iy s8B& i Pﬁ?gﬁ}/ﬁpiﬁ (- &) a"a%‘i‘&ﬁo AR o %Wenzo yd%(')l?yl ,
nitro, hal ogagoec.di (Cl-C6)al koxy- phosphoryl (Cl CG) al kyl; R7 represents
a hydrogen atgm hydr&@% Kk n f Cl3 1- C18)
al kyl ; car bo;?/l ; %oé‘%'ﬁ;@) é+ &L?&w @% ébﬁétké%g yl; 25
( C6- 010) ar y theCirezgyt ik ypf @hechmmr;d pbta@a)edalhyylcarmln%pelﬁ

heteroaryd r %ﬁ@e%ﬁ%%s’g Sf t@lzzuﬂember qd @ waro?&%@é@cyeageﬁenb@ ni ng
one, two or threé _endocyclic  heterp atons chosen TromO0, N a

which the afprmed@ ndldhdhar yviv poVbishs &f keSS al gchl%)ééiggt'l onal Iy
substi tut ed V(/'dshcmlaﬂgﬂn olty dRaxyty,0) aegplli(ecpatd hallatbgenad edia1C14i66) al kyl

optonal 1Y, FRRT S R R e SRR ox (4 BBk sy agtiony

synthesize the correspondlng compound of formula I in

15 which T represents (C1-Cs)alkyl, (Ce-C1p)aryl or
(Ce—Ci0)aryl (C1-Ce)alkyl. '
18. Pharmaceutical composition containing an
effective amount of at least one compound of formula
(I) according to any one of Claims 1 to 8, in

20 combination with at least one pharmaceutically
acceptable vehicle.
19. Use of a compound of formula I according to any
one of Claims 1 to 8, for the preparation of a
medicinal product for preventing or treating

25 dyslipidaemia, atherosclerosis and diabetes and its

complications.
20. Benzodiazepine derivative of formula I:
| This Sheet Has Been Replaced
30 _
in which

the dashed lines indicate the possible presence
of a double bond;
R, represents optionally halogenated
35 (C1-Cig)alkyl, optionally halogenated {C1-Ci1g)alkoxy,



or .(C6- CI0) aryt—this—+radical optionally being 35 substituted with

hydr oxyl , hal ogenated (Cl-C6) al kyl, optionally
hal ogenat emmmﬂ'm# ﬂor hal ogen) or (C6-Cl0)aryl fused to a 5- to
7- menber ed &rotmaty C WOl s turated hetgocycle This Sheet Has Been

Replaced I 1111111 11 98 conprising one, two or three endocyclic hetero
atoms  chosepfdqan 0 ¥ Shydirdhfer it | @ YeRD AR R dgradidarny orm a
C3-C6 al kyl ene chai n optlonally interrupted_with a nitrogen at.om whi ch

i s optional ISPREFEYRSH ed bR h oPELOBRHMKy Palggepasee oY Carla) y(](26 C10)
aryl (d -C6)o;ahlqﬂa1]& hea Boyénapedt i(cnscofalidese, radlegés, optitepaldry bei ng
substi t ut ed h.lﬁl ogen, nitro, hydroxyl, optionally hal ogenated

(C1-Co6) al kyI dnal Iy hal ogenated (Cl-C6)al koxy); 10 wt h the

excl usi oh of the conpotﬁmsesﬁnﬁs)rmmlb, 12im qthi4h X = S; n =

represents nethyl a epy.ese dro 5 t her
forma group -CR6= 7R§|11r(]5{ \/\/ﬁig'ch %eﬂﬁé gg‘&egte%@eﬁg‘if q>I§I7Q étég’ggt her
forma - (Cieghex, ohydrogem)y: 4OP§hanﬁléy 1@%@9@@%@1%@ Res raddpElsent s a

hydr ogen at ofe, Q't‘hé‘) IR ; gr @@'P-@i@fiaﬁ;l‘ S a(ébft'f‘l%?]aiiwé@lﬂ@é)'él”@l i

substituted wt or hydr oxyl rou ceut call y
accept abl e YR of V\Pﬁ?eré’(ﬁr f‘ 111 CJ.S gﬁﬁjlafy[ loxy:

111111110 1 cbsxclcﬂ)drﬂhcsl—ﬁiaeaankbhy,seen Rephac@cbafyiéxy; 1111 or
hetercaryl (Ci-C¢)alkoxy; in which heterocaryl 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 heterocaryl portions of
15 these radicals are optionally substituted with halogen,
optionally halogenated (C1-Cs)alkoxy, optionally
halogenatéd (C1-Ce)alkyl, nitro and hydroxyl;
Ry represents hydrogen, (C1-Ciglalkyl or.
(Ce-Cig)aryl, the said aryl group optionally being
20 substituted with halogen, optionally halogenated
(C1-Cg) alkoxy, optionally halogenated (C1-Ce)alkyl,
nitro or hydroxyl;
X represents S, 0 or -NT in which T represents
a hydrogen atom, (C1-Cg)alkyl, (Cs—Cio)aryl,
25 (Ce-Cip)aryl (Ci-Cs)alkyl or (Ce¢-Cip)arylcarbonyl;
Rs represents (Ci-Cig)alkyl;
hydroxy (C1-Cig) alkyl; (Cg-Cyo) aryl (C1-Cg) alkyl;
(C3-Cg)cycloalkyl (C1-Cg)alkyl; {Cs-Cg)cycloalkenyl-
(C1-Cs) alkyl; isoxazolyl (C1-Ce) alkyl optionally
30 substituted with (C;-Cg)alkyl; a group -CH;-CR,=CRpR. in
which R,, Ry, and R, are chosen independently from
(C1-Cig)alkyl, (C2-Cig)alkenyl, hydrogen and (Cs-Cig)aryl;
a group -CH,-CO-Z in which Z represents (C1-Cig)alkyl,
(C1-Cs) alkoxycarbonyl, (Ce-C10)aryl (C1-Cg)alkyl,
35 (Cs-Cig)aryl optionally fused to a 5- to 7-membered
aromatic or unsaturated heterocycle comprising one, two
or. three endocyclic hetero atoms chosen from O, N and
S; or 5- to 7-membered heteroaryl containing one, two
or three endocyclic hetero atoms chosen fwﬁl___.___ _
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S; the aryl and heteroaryl portions of these radicals
optionally being substituted with halogen, hydroxyl,

optionally halogenated (C1-C¢) alkyl, optionally
halogenated ' (C1-Cg)alkoxy, nitro, di (C1-Cg) alkoxy-
5 phosphoryl (C1-Cs)alkyl or {Ceg—Ci0)aryl (optionally

substituted with halogen, optionally halogenated
(C1-Cg)alkyl, optionally halogenated (C1-C¢)alkoxy,
nitro or hydroxyl) ;
| or alternatively R; and Rs together form a group
10 ~CRg=CR7- in which CRs is linked to X and in which:

Rs represents a hydrogen atom; (C;-Cig)alkyl;
(Ca-Cg) cycloalkyl; (C-Cio)aryl;  carboxy(Ci-Cg¢)alkyl;
(C1-C¢) alkoxycarbonyl (C1-Cs) alkyl; heteroaryl;

(C1-C¢)aryl(Ci-Cg)alkyl; and heteroaryl(Ci1-Cg)alkyl; in

15 which heterocaryl 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 hetercaryl portions of these radicals are
optionally substituted with (C;-Cg¢)alkyl, (Ci1-Cs)alkoxy,

20 hydroxyl, nitro, halogen or di (C1-Ce) alkoxy-
phosphoryl (C;-Cs) alkyl;

R; represents a hydrogen atom; hydroxyl;
di (C1-Ce)alkylamino (C;-Cg)alkyl; (C31-Cig)alkyl; carboxyl;
(C1-Cs) alkoxycarbonyl; (Ce-Ci10) axryl; heteroaryl;

25 (Ce—Cio)aryl(Ci-Cg)alkyl; or heteroaryl(C;-Cg)lalkyl; in
which heteroaryl 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

30 optionally substituted with halogen, hydroxyl,
optionally halogenated {C1-Cg)alkyl, optionally
halogenated (C1~-Cg) alkoxy, carboxyl, (C1~Cs) alkoxy-

carbonyl , nitro, di(C;-C¢)alkoxyphosphoryl (C1-Cs)alkyl,
or (Cs-Ci1p0)arvl (this radical optionally being
35 substituted with hydroxyl, nitro, optionally
‘halogenated (Ci-Cg)alkyl, optionally halogenated
(C1-Cg)alkoxy or halogen) or (Ce-Cigolaryl fused to a 5-
to 7-membered aromatic or unsaturated heterocycle
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comprising one, two or three endocyclic hetero atoms
chosen from O, N and S;

or alternatively Rs and R; together form a C3-Cg
alkylene chain optionally interrupted with a nitrogen
atom which is optionally substituted with (C;-C¢)alkyl,
or (Ce-Cip)aryl or (Cg-Cip)aryl(Ci-Ce¢)alkyl, (the aryl
portions of these radicals optionally being substituted
with halogen, nitro, hydroxyl, optionally halogenatéd
(C1-Cs)alkyl or optionally halogenated (C:1-Cg)alkoxy) ;
with the exclusion of the compounds of formula I in
which X =8; n = 0; R; represents methyl and .R3
represents a hydrogen atom; Ry and Rs together form a’
group -CRe=CR7- in which CRs is linked to X, Rg¢ and Ry
together form a ~ (CHy)s- or - {(CH3) 4- chain or
alternatively Rg represents a hydrogen atom or a propyl
group and R; is a phenyl group optionally substituted
with -OCH; or a hydroxyl group;
and the pharmaceutically acceptable salts thereof with
acids or bases. |

A
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