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DI HYDROSENZOD! Mﬂﬂmmw THEI R USE IN THE TREATMENT OF DYSLI PI DAEM A The
present invent o 5 di hydrgbenzodi azepi nes whi ch5rmy 8¢ used in
the treatnment of dye&héspi daem a; atherosclerosis and diabetes and its
conpl i cat kN1 Agramst countries, cardiovascul ar . dPGERABROOEOBRAE one of
the maj or di seases and the main cause of 10 death. About one third of nen
devel op a nmmj or cardi ovascul ar di sease before the age of 60, wonen show a

| ower Li sk ﬁfﬁﬁ?OﬁEﬁQO%QiZEg\ftﬁﬂtSawm WQH!E'Sl J(I*ﬁ!m 'ﬂm'ﬂ‘gﬂ‘m; GE’h'
wonen econe ] us as Vvul nera e Q ar | Sseases as nen), | S
® SEAESOAEK o O

di sease 15 i ncreases even nor &% | ar di seases such as coronary
di sease, strokes, restenosis and peripheral vascul ar disease remai n the
first cause of death and handic throu houE %}he vvorl reas diet and
lifestyle can accel®Fate tHe"RF Yevel op car di ovascu ar di Seases, a
geneti s prEdshasién oodleash hges o dysidpi dlae]m albes ausegni fircantheact or i n
car di ovascul ar__acci den an devel osc 0Si s
appears tgtrbeat(mﬁl nked‘gfral ngygﬁﬂjgd?;g?npl daemi ag %I c%%%ﬁé abn%lr%?ral ~25
level s of diigiopres edmd its t¢embl bodt pPASAE. This dysfunction is

particularly evidepf imGQronapyndigease, dhabebessandagbesiiyeadhe concept
intended to explain the devel opnent of atherosc|erosis has nai nlgnfbeen

focused orF aMELTED $RE aBbl FRE BRICRoFESESSAS J% HE Ht GRBFF s

triglygeriggsshln mBButhyperd righyeeri dfemmens develap vel y mafwon
conplaint, with 10~ of nen, betwee 5_an earse o S g smatic
concent ratciacﬁ’fi:L Ya@?%g?’érgﬁ%e?ﬁﬁngfgﬁrﬁg% (a{a 0sa ééj \D&)ﬁéﬁ S%hgnbl ess,
MH - Cigu, 1bwlar Frankz) (2thio Qluetk, 1¥) Heivtish andvanAingbryeaoha, 1986.
Grculatio Suppl 29¢) . Lvidual sy t{}-@lgé§é}5@gl on is of
genetic or{1 ter Eﬂﬂng) r%gge 1&. 35 yognejﬁN@%%%ﬂ -Ij tsfor Qt hers secondary
causes sudp ascéxééggﬁﬁéuééﬁsurﬁi{ﬁﬁﬁﬁ% af&ohdren obest'rli‘lys dfaB8EES or

hypot hyr oi di spa & £6los 83t RorEhengerelict callsasl Hf dypesses gL!\Yehl daenmia 5

t hat have been clear]y |dent|f|ed are horm osi.ty far, d u iLonal
al | el es of SVPIRHTY tAJaspﬁ?s(ﬁ { 35S s, ; %%%O(fe Séeﬁﬁgs %%r g%sgggel G

Baggi 0, S.fas&thdn edicehsel. :Dem&mmz:éiel fhdsH Bawlrewef, dratingandAdy. ~Exp.

Med. Biol. zehh, wdrPg 1995, 10 In the Metabolic Basis of
I nherited seas%‘g ﬁ%&%ﬁé%g %%rl‘\'/verr A Sly and D. Valle ubI hshed by _

MG awH ||, |nc. Whewea®r Kietg1and odAt %e?ant RESE 6A§ occur

only ¢pe C@éiﬁ‘eldfbxﬂeﬂt' | bgn ang-q e sonsater édsaaskare. él'esgenexnst
derived from tudl estlgerfor d .on 15 nan an% %ﬂlpl e%ﬁ%t ar & def | IaCI ent in

LPL [ BrunZ¥§S lﬁp‘bﬂ SPfa“fet abofi c BISTS o Srited D séase, 6 h
ed. C. Scrsimmificasty dadtbr Vah ecapublowrehlar M@Fahdents, BRE, New

Yor k. 1913 e al 159@,;1_. eath: g25358 12525;
Aalto Seta g@% &:H!E alg{r%gl-ggﬂ@jt ot Bi sg Iioésrcj‘aéﬁu Li n , Smtth .D. and

Bresl ow J. llnkﬁ@g@al\}&}’r n&pP o‘?yﬂ’pﬁ’ﬂd%@éar ch"‘%%‘?h T§55518F R °MBwi ng t hat
t he heter ozé/\g@&t yofor 1apdp§-bu@(ih|sona.ln aldied e wiodd’l paasmantrThuse t owards

hypertri gl i daem a, but wit te of ccurrenc
popul at i on?Y %1 BGF 58t i t° coﬁ:’cgnt[ | on “of apoﬁﬁseﬁlgcpr Otg!i n EPFQH%‘Q%O cll),
regul at ed dyse¢hseexpiebston ahdt hbegerte' -apo ClI1, possibly associated with

a secondary cause, nfJaY 0 £ LEemment traugeyvaeh .
yper Criglycor | dacn s S0 F T RaR TV el ock PR AL pheSevehopmen

Aal t o- Set abh, #therepetermsiranBRei sRAARLYS. bE@?akaF&ﬁﬁd A°B. E§§enbur g,
R Zeghnerpegfoditm BsESIav61dD9rod. &hdN.od Nwesd . M@ abdFI®m2568] . Apo
Clll is a conmpone f very low density 35 |ipoproteins (VLDLS),

chyl omi croﬁ%l%}mcﬁf‘bﬁeaenm ty |lipoproteins (HDLS). Many studies show t hat
apo ClI1 plays an rfapasdant hypleettrﬁgtllyeermtcmmluasmsf & rirgllptcevede-rich

| i popr ot eins cal tLu ' st Qe AN Q004
correl ati oR® 8Pwee%nppllaa]§rﬂ—ﬁt| C dj(‘f%l eﬂconcen rz?itgl o%lg%f 33
triglyceridesrfSchighf shdwifsy, ma»sma@m geongenMrlatepnsp oReoklepteznd J.

Wt zt 1 2 01 | d C. C t At her @scl erosi s
5 87%@239&5%9 %50&%& (C?Laga%s%oned;\(fj H. NI.J % ng‘E}é‘?‘é‘gg%Sﬁé @1. gﬁl pid Res.

297 669- 67¢FiqRirt Helhor Braspkderfi of ogFéarckt udt es HeA6W arfRdsdcfat i on

between cegbaiBsahl el e5g@f @R Clilde s the comsentrationxd. frighycerides

[Rees A, J. Stacks, CR Sarﬁ) M A
some individuals e disruption 1s of genetic orlgln,
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10 Vella, C C. Shoulders, J. Katz, N |. Jowett) F.E. Baralle, and D.J.
Galton, 1985 J. din. Invest.. 76: 1090-1095; Aalto-Setala, et al. 1987.

At heroscl erosis _66: 145-152; Tas, S. 1989. din. Chem. 35: 256-259;
Ordovas J.M) et al. 1991. At heroscler05|s 87: 75-86; 15 AHhB,JAN.Y, et al.
1991. Hum Hered 41: 281-289; Zeng Q,2M Danmerman, Y. Takada, A

Mat sunage, J.l. Breslow and J. Sasaki, 1994. Hum GCenet 95: 371-375]. Apo
Cl 11 has thetcapaci t?tﬂ?@fsnhlslﬁctontdl@é’yactclaﬁsﬁﬁ offUSHhofrot ET9999aSe (LPL)
[C. S V\ang n\ég,gn £3Q M Conpat hya cbnd1, Kl oespedick P, Al agppeies J. o in.

| nvest. 5 E 1984) ] and to, reduce the renoval of "remmants” of the
triglyceri éilé@loltélﬁmqlﬁdﬁrbt% “(1 TEAS) via apol i poprotein E receptors [F.

Shel burne, J. HankshdW d\@y@v_&sc ancdaﬁseQJaonr(Ehtypeitr@lguycelm\Mm ai 25 65,
652 (1980); ndl er 1985)]. In
apo Cl1%- déihna& gﬁv%a??%ﬂt §§ef"ﬁ§ycétéad5ﬁ:lj1f§‘rﬁ £ (smloézf gcg?gr afl(oed [H. N

G nsberg, NyAfuhetilondl Gol Xdbsg, of. CPLGohrscmi aﬁpo ROBLndFeije, PR.S.

Vang- I vers and WV. .Bro 30 | o, 7. 1;1287
(1986)] . ang’er se‘%lo, e 6ver expr esg%ngo?g uman a o] %%?? P h t ransgenic
. mce i s asstehdtethosift,h d.Bevamraalelrt ehgl Edh i d@é”mV@I[Y Jrt 2N Azrol an,

Aod Connehla, Ac ol St ol, Boos! o. 356l cgeanz2e, 190 (1980 39 Via

t hese mechanl sm; rings—about _a reduction in the,catabalism of

TGRLs }@adilng the d&ﬁnambh%@aﬁlﬁh@fcéﬁé@ﬁﬂrtéﬁ Fisfas%i gfyc&d-dés. The
reduction :S@rtl\%%rpl @ﬁgﬁélyc &r@dmﬁntvauen phipapenell byt Inuﬂ;mpearm to be of
certain val_ue en a decreas 2004 tr| emais
desired as IRStherBPRutiod ¥obj ﬁ%i?v%gg%? wselyeﬁdpuf}h ti ons e lgoglnggounds of
t he i nvent iceruar ardldsryljy obﬂezodsazam raesnilﬂaliorarendapalﬂ e:CuTS:erﬁﬁﬁsi ng the 5

secretion qQf a I The ou t n " R2
R3 ~R~I n N% ar%% I%JséStQ éT‘p\/\,’m% §lﬁéd ??ﬁ}n ¥€P§g%@l ?(’:Iel%cf;{ gﬁe@ﬁposa bl e

present® ofmaa doubdl enbomce Rihﬁépr%nﬁgfbﬁﬂﬁﬁﬁalqw RBFoddiatweits (C1- c18)

al kyl, opt iyopal Iy dral ogenaledué&insi s BiaggéiYthqh@@Qﬁted’llﬂlrs}aaslwdr oxyl or
(C6- Clo)aryl (optlonall substitute V\nthothp l;/hal %flb

(Cl1- C6) al k¥l 8Pt i Gna|$§lrh‘é%geﬁat Y A2 G6Yal K ‘naPB ? or

hydr oxyl ) ; Mrrawr—enﬂesemISCO Mew?2 Yo kor 14913?71993&1 RGOitepaesé‘nt,, et

i nde endentl f ot-he ens 0 I l.o
(& 218) ° k;}?/ (198%61(;%8) loxgc?,’ﬁ%rgg %1_ pﬁh?ﬂ@ '1!55@ %%Qaécﬁcbetala%

)
al kyl ; 2%et@roar‘@¢lns¢m]er8aﬁyll Bicecey %}kyl Ll(l C%u ¥§r3ﬂ dky; 25
(C5-Clo) amyl (é%les@wabkgxy 1I9@tserqaﬁwmy o@thpiérfR@rs)éa(rﬁh- c8)ml koxy: in
whi ch heter o%‘gy res %1 r&ﬁ er edt aromatic. heter ocya e
cont ai ni ng *6Y¢48qd lor ¥ ?‘@Jen%ndﬁ §&1 | et dIO- R OMEIRABEEN f°6m & N and
S, and i n Jyisdthuridte carall  arid dilet erafary.lPLporqamn§O®ft303uttfesélQVeR:ﬁi%l s are
optional | y]ﬁgltg 1 gen, ti |y hal oggpat efl {£1- & al koxy,
optionally ogenﬁl%é(@él& a%) bu\?cr)t rgﬂghd hedr oxyl ; 3 resents
hydr ogeh, (ECFCESFdskyl &F (Ca-l® o) aPPPrlekacsai d afyf gr RUP %E%%’nm |y
?el ng ) l-k%onc%rftrh%\jci%Qo%ﬁinSépém%@bm&éma: ogaer, ophkbenaldyrial olgenat ed
Cl-Co) a oxy, optl ogenat e a vitro or Xy X
represent s dOI\I'afE’yl n % ntC? Eyeny HGgen PJ;PCl C6 )
al kyl , ( %ﬁ@l(b])y aayEocib&t€B- @hd:h) ar ;deqor@m% yaaisl@yl mﬁty(be6 &l o)
aryl carbonyl e ents al.ky al kyl ;
( Cs-Gio )@%ry Rasf"cﬁ %égjg al kﬂg‘eg‘]t %gt% 18%(::}18’56{%@ %’ée&jé%ﬁ% (CS- C8)
cycl oaBRenan Il@ir( dIvess) 2t ®ek ; Pr%oxa‘iol—’yl P@%g%)?élfk d}ﬁkllmefg/a bstit ut ed
with (C-CR. alkyines 0rQUD CRaCRAERBR- Ig. VmL@k}aRanBbﬂ@nd Rpare

chosen i nde endently from( Cl-C18 ) .al k ny hydrogen
and ( C6- CIE(% B gt ot e@ﬂza?ﬁé}‘i ¥n Wiééﬁ?z rgﬁ)ﬁ GRS

(C1-C18) al K[}Hv,es]t5 (9&;1 5 9- 256@}<ycarbonyl , ( C6-do aryl ( Cl-C6 )

al kyl , (Ce6- Clo)arﬂ_op a fusedtoa -4 nbred c or
unsat ur at ed hetero Eggﬂp r‘f‘g SH@poF%é fhyéee eﬁaocy I'c Hetero

at ons Bbosemﬁdpﬂn@ui‘d; anCVIS}LSOI’ 5- ch}do?mmmbm ecarhiet erioglr vl desohittar ni ng
one, two 2qtoothreeemesnd 19')' c hetero atons chosen fromO N and S; the
aryl and he éot%ryﬁ porti'ons of these radicals optionally being substituted
wi th hal ogen, hydrdserly optudhes | yshatogehatedarpCl L) al KAaY optawnal |y

hal ogenat ed (1 -(8). alLkoxy.; Vi the, nHlcddehi® 8tk@Yiglyceride-rich

lipoproteins (TGRLs). Clinical studies show a strong



25 phosphoryl (Cl1-C6) al kyl or (C6-C;0) aryl (optionally substituted with
hal ogen, optionally hal ogenated (Cl-C6)al kyl, optionally hal ogenat ed
(C1-Co6) al koxy, vitro or hydroxyl); ,or alternatively R4 and R5 together
forma group 30 -CR6=CRS- in which CRE is |linked to X and_in which: R6
represents a hydrogen atom (Cl-GCieyaBkyl; ( C3-C8 ) cycOhoiMdli ; ( o8-C o
) aryl ; carboxy ( Cl-C6 ) al kyl ; (Cl-0C6)al koxycarbonyl (C1-C6) al kyl ;

het er oar yeprre1GkiGhH-) heyleenCl-ctaymakkyl aRmd I‘i‘eﬁdoa??ﬁ ( €i€cs )

al kyl ; in 35 i.ch .heterqaryl_.r a Snhfe@nbet ed apormtic

het er ocycCEEEMEi TG’ or?g1 tgv\r/olg?&_tar eeésendgsccylil,i c heterg ﬂio chosen
fromO, NGantd®,and iMilkéch PheRaiylvandnfeter $5HATWor t5D 'gigt hese

radi cal s_arejontdonal dy. subst i tat ed, wekh 20C1-109)1al kthefddeToyaskexy, - 6
0 5 JAN 2383)%“9c9r18§’y|%1¥‘3_ Vi, “hal ogen ot di(Cl. CB)alkoxyphosphorvI (
Cl-C6 5 aldkyl 23R72€2pr dsenl¥sPa- hylirogeF&E6M U 6xyl; o ‘é()%% )
al kyl am nq o(ggl- C6) al kylpi § CL-HB) alloyl ; 66Bb6XYI . 5 Kuih&dmpre,
al koxycarbonyl ; (. Cs-Co ) aryl ; heteroaryl ; - aryl &l Co)
al kyl ; or sRSHAAR9YELE C@t‘é‘ﬁ(ﬁ; FH°thhi € hae?sge%%%?grrlepr.egents a5 to
_ 7-menber ed cartonmt | a1hetlesocyt| epeont B hi mgdonehe t wonsEenthiedd dhdeéycl i c
hetero atons chosen from N apd S -andci i ch-the E9ad apdaheteroaryl
portions OfF 4SesEhd %al[gégrsea%pti ooa;fal F;Bgu $tituted wit ﬁ)\élhal ogen,
hydr oxg! , veftlizonald \C hal Sysriadeds ( C1I C6)&a kg1, Bpti ondPY§thal ofefiat ed
(CL-08) al kapy, £ar DaxM o~y ( Clofal koxpear bonylc1ai ! ranvest. 76
di (C1- CG)aakoxyp 'osp or{?(Cl- Co).al kyl , 15 (CS— &O)a% I ](()t hi ?eg,ﬁg'.gal
opti onal | yL G804 e Fubs Pet Gpeé%atlﬁlhyﬂﬁoﬁﬂ . vrEro, %IP? RaFry*hargenat ed
(Cl-C6) aldeyl, 1atihenal | yabal agenabed .(C2106) alkexy G5:halbgeRpS; or
(C6-Clo) aryl fused to a 5- 7- er ' . Unspat urated.
het er ocycl¥F FVHRT | gi'wg'or?et, ?%0 % tﬁg%§£§%%§§8 |5§ het ero at ons chosen
from 05 Nzmnd Sy.ar,aldter adati Vi€l ReHuand Heredgliher? o148 % C3SBE al kyl ene
chain optionaljy j edyW tha 3 t rogamnedemybj ch. s spesesal |y
substi tut ecg ’vvil\%h %%ﬁ%%})ﬂg{‘k 25 or §C6-CI g). .aryl §r7 ((C6-Cd 0) aryl (Cl-Cs)
al kyl, (trnaryl $orakonsld?4t hEsB-r §6PEL £35pci'dnal 1y bei ng substit ut ed
wi th hal ogen, vVitrggohydiexyl naept itoral |lsagwdiogenated {Chilsral ki or
optionally ha) ogenated (.Cl-C6)al koxy).. |t s undggstoodyt Fat the
conpounds ¥FEBH For HEI ahlpcfl?F%\}ﬁjc% ylga A IOP E&? repr ese(%ts met hyl and
R~ r epoesantGomnaylly ogel. @t onkK1&4r andnfs PogePherPPEifra groupliBR6=CRS- in
uhi ch RO f3,LL0ked k0 %ed020daf togetfer battea chd Grgodalont  (CHe)
4-chain or. " alterhattvely R6 represents a hggro?en at og‘;ior a rog;gél 35
group and ReemmamtphenyPI gr obpeopt FERGFY§EEUBEI T EGPed 'Pﬁ’p-a%ﬁi' or a
hydroxyl o[eyRLsr &iexchpdedpbposrhe dnrexepobrishel ¥ nvéheildmrne,.- 0.5 JAN
2004 The pharpaceuti cal acceptaple s hejcoppounds Qfedfrormul a |
with aci dsJorHBQEES I’sg%?{&rﬁ\ paglr_cf Sg’f @kééﬁlfér?l%/%%ti%n. 3 Feferocycl. Chem
1969, 26 (435, 4¥ExestPBbes F beWiodilezeprné derd vafPVes whose s cture is
simlar to at tgklkam @l )] . In apo CIII-deficient patients,
(DL-2, 3, 5,%%tg'ef rgﬁéd?q- 6ph(enyl i)rr]i dazo| 21,31- t hi azol E h}édr 1@1'5%@ e) which
is a powerthe sRtRSOHFN ChgERRLS AfSng ¢ eer%%%%o Hal, { 0S€ Wwhdse
structure gokrresponds A0 dorabéag| ghave Glibswmve beeRubivktgad) B
di sclainmer, from the context the inventi The _inyention i :dj rected
not only tBaBPASVERE Bonp ndg&%‘?m}"orﬁ‘{} a va'gfu't gﬁrs%\p%{b tRe salts ther eof .
Wen t3e conpesrd,of fospula 12&onprie8@hl 15 adianverrtivn, arfdS or
exanpl e a carboxylic _functi 1t cC ferria sal trvhEfedib REIRI iy organic
base. As eRdnpfé& rg%sgé tséf\?wq?lﬁﬂl%?gggfc or i neraf_baggs, nention may be
made of thessaktetidr midhnia heeeent shERET EXpELY SPFY ARETH 2al Kal i hfet al s,
al kal ine 2Q eafth.ymtal g angl ¢sansition mewal sh( sieh asLsodneglot assi um
cal cium nagnesium and al um niun)_ aor with bases, for instance anmonia or
secondary 6€iesce arSam’ids (N Jas di et hyl amine, triethyl ami ne,
pi perigH ne) piperaziike Gfes®r plehiang)srer, Wwpd Bagilc 25iwgs nebavitdss or with
osam nes (such as neglum ne) or_w.th am no_al ls 1.@8S Bsampobut anol
and 2- ani n&ECHETSOR i'f\ﬂeng?%e Cc%‘i’ﬁ}%‘g]h]ds%f %fgrﬁu% %S_I g%ﬁ%?f‘?es 2 basi c
function, amdrch@le exanptRe aconteogeatabomoft BOielnceévidea- saltewith an
organic or muneral acid. The s Lth ¢ LC-9F ;s Bhneyal saei dstafe, for
exanpl e, t FEPESENI b c%’,e h?g%l%ﬁ]?\g#d.e(?égg% ate. hydr 092% sul phat e,
di hydr ogen tihes @rateasr i te abe, ofalceatta i uyika® eWNoln et 475 utbhonat e
and par a35 tol uenesul phonate. The invention also covers salts allowing a
sui tabl e separation or crystallization of the conpounds of formula I, such
as picric acid, oxalic acid or an optically active acid, for exanple
tartaric acid,



0 5 JAN 2006 di benzoyltartaric acid, mandelic acid or canprl orsul phonic
acid. Fornmula | enconpasses all the types of geonetric isoners and

st ereoi sonmers of the conpounds of 5 formula |I. According to the invention,
the term"al kyl" denotes a linear or branched hydrocarbopsbagegg)radi ca
preferably containing from1l to 18 cagbon atons, better still from1 to 12

carbon atons, for exanple from1l to 10 10 and especially from1 to 6.

Exanpl es qf, ;i hese. are &eneci 8l kksaeeldylas e4 hyherppepylic idumupMy butyl,
tert-butyl’, i'sobutyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl) undecyl,
dodecy! , ~ timi ddcylisk Rty Hent adecyl , hexadecyl, heptadecyl and

oct adecyl groups. 7k The dgfgeumikoxybfdenotes an ahk§htyeBUp FFRYefined
above linked to an oxygen atom anpl es_of._ Eroe X s het hoxy,
i.sopr opy| GaRY FRREGA ?&&@W%&E%?%ﬁi%g sga¥ﬁgigxgﬁg§§?§ﬁn?§%tionalIy

hal ogepat etcreainen 26fF cppd oBtIy substituted with one or nore hal ogen
atons. Wien the al kyl group. iS_0ptd O I tede b pfefRiBbl Yy
represents perfluo %Jggwpgﬁaégsg%%igﬁ%yxggﬁ%ggﬁﬂgrﬁgthyl or
trifluoromethyl. Wen the al koxy group is halogenated, it 25 preferably
represents -O CHF~ or is perfluorinated. Exanples of perfluorinated
“radicals are -OCF3 and -0-CF2-CF3. The expression "al kyl ene group" neans

| i near or branched al kyl ene groups, i R}jo say divalent 30 radicals

whi ch are linear or branched divgl ent kyl chains. The term "cycl oal kyl"
denot es saturated hydrocar bon- B&ESethygr oupd mhkch may be nono- or polycyclic
and preferably contain frBaj$to 18|jcarbonf 35 atons, better still from3 to
12 carbon atons, for exanple fifog 3=+ The pol ycyclic cycl oal kyl groups
consi st of nonocycles fused in pairs (for e%aw%he ort ho-fused or 0 5 JAN
2004 _ g _ peri-fused)', that is to say ring pairs containing at |east two
carbogoatons i n comon. Mnocyclic cycl oal kyl groups such as cycl opropyl,
cycl obutyl) cyclopentyl, cyclohexyl, 5 cycloheptyl, cyclooctyl, cyclononyl,
cycl odecylin cwleieindecyl and cycl ododecyl are nore particularly preferred.
Anong the pol ycycl ¢ gecyigbnabikylisiesmamidion treayt e mesiellol e adafbAtye,
norbornyl or th roup. ofdlo formula: According to the invention) the term
15 "cycloa?ﬁeﬁygogﬂgﬁngoﬁ ¢ycl oal kyl group as defined apboye, coptaining one
or nore doubl e bonBs, prefermdssnivhe doutPel PRRHLY The tE?%PgﬁﬁPgﬁ n" means
a fluqrine ~chioripg,brommne Haindi Neaabeena2@dlhe (Cerams) alkenyl "' - means
a linéar or Dbranched hgdrocarban-ba ed_chai .3$n2g%§&ng(8$g-gﬁamg§e doubl e
bonds. Exapplegedi alkBhR§l gP¥HpS8*¥hat®hre %%r1P UfafFly preferred are

al kenyl greupstbeatiag wnty ooet tondl By boral oserhted - (FHZ-GHEIEMEC (CH3) 2,
vinyl or allyl. 25 The term" "oke a MmN, pelyeycbic
aromatic h98¥68ﬁﬁgéﬁ-%ﬁ%%%?%ﬂ%ﬁﬁ?’pgg g%zgﬁﬁggghtainiéa from6 to 18 carbon
atons, forhedanplbé)from6 to 14 carbon atons and especially from6 to 10
carbogcftons. 30 Eachcpolyentls © anyl 2gr gupxcanpri ses two or. nore
nmonocyclic aromatic nuclei, _fused in irs).t i ay kavi ring

pai rs containing afzl ed8¢ t&o c%?%%%sgg%hs %%ggéﬁﬁéﬁggﬁ efg?regggfanples of
pol ycycl i coanemat i Bydbogentpsomisord tixe| hel agergyked ¢ (EndCteelddycl i ¢
groups. 5 JAN_ 2004 - 10 ~=N hese, (ERL | PAr c madeaf; phenyl ,
napht hyl , gﬁﬁh&?ﬁ?%%ﬁéﬁénthrvé,cb@?%:fV ch%ysengf éggynggﬁth cgg_l gr oups.
The term "heteroaryll; denbessraanphdéC:drs) s L5l yicycl i'Esar Yc Y ddi cal
conprissd ng @Ne~ON e 5 chosen HawpdyrN.ox6, and P. Pref erably,
the hé eroé?@lcggngﬁﬁgég %g{ﬁl%éﬁ%fero t.ons chosen_fr mf%ngng{éi When

t he radicahe¢§n@%@ml¢éycpﬁbaék%ﬁﬁti&nldﬁPé%fég?sef?aEanis S of two or nore
aromati ¢ mpnecyald ¢y inshedr é@setonart pai hsterachcieneoptkileimdc|o®ss possi bly
ConprISInggﬁyaég Qgggee@%%ggyéfignﬁé¥é%§1Qggms chosen from O, N

and S, and in which the aryl and heteroaryl portions of

30 these radicals are optionally substituted with halogen,

optionally halogenated (C1-Cg) alkoxy, optionally
halogenated (C;-Cg)alkyl, nitro and hydroxyl;
Ry represents hydrogen, (C1-Cig)alkyl or

(Cg-Ciplarvl, the said aryl group optionally being



Preferably, the polycyclic heteroaryl radical is bicyclic or tricyclic. 15
Advant ageousl y, the nonocyclic heteroaryl group and the nonocyclic nucl ei
form ng the polycyclic heteroaryl are 5- to 7-nenbered. Exanpl es of
nmonocyclic heteroaryls are furyl, thienyl, pyrrolyl, Eﬁg;@{@ i soxazol yl,
t hi azol yl, isothiazolyl, imdazolyl, 20 _pyrazolyl, oxa pL triazolyl,
thiadiazolyl pyridyl, pyridazinyl, pyrazinyl and triazinyl groups.

Exanpl es q %?gg%aﬁéﬁc hﬁ{@ﬁoafﬂa§0@é§ |nd@thbﬂellynsohelogenaoeddole
benzof ur an, "benzot hi ophene, indazal_e, |n1da§ﬁﬁ§ bgpz ? ?%

puri ne, unthkiﬁhBOXMU|noppﬁéoqaé&éhln lin 8% Ra XZ|ne
quinazohIHatfgugpxgy&ggxymaphthyr|d|ne pteridine, pyrazolotriazine,

t hi azol opyrim di ne, pyrazol opyrim bazol ri di nazi ne,
phenot hi azi ne, phehok&PFRESTGE tsned(g hr oﬁ& f@l&? t %gﬁﬁe\%ﬁlﬁc Xis 0

or S. 85 An exanpheoeknhet era)mryl is (C6=<C:é|)85)llebr1,hl f usé@et@oARTaRoMRL i C
het erocycl g sych, a _ eq _ 2994ny1 11 aromatic

het er ocycl gcsc%r’rfb)r?ﬁlﬂééji éé e%o@ysclcggz)s%g)[]ero at o¥n; chosen fromO, N
and S. The expr esstn 'sat ur at edemragedisur at ed het er 6Eycte! 2EXts a nono-

~or pol ycy i.-ng one or nor Y &r Iompa:sha&&mfrom O N,
S and 'Crl??é&f'n 323] Zgg%gfierabl npr i sgcsgl%g toﬁt hrﬁé)al_JL at ons

chosen frofﬁi}CaNCdﬁdogl}Wﬁe(ﬁlt‘ﬁe ﬁg}ﬁéiocycl eis %&)’I%F()fﬁfl: onpri ses

two or g%sq\:tsl)lr Haked ;or unsatddalL0 oocYsh eekiucl ei tb@n:mmeljl(y
pref er abI

- to 7-member ed, fuseg 12 airs. \r/\hen the heter e%ﬁ
monocycl | cSUlP%t’r%uSedt F1E e lbersd @ g 3 h& BePycychic he 5cyc
bi cyclic oghiehcyrl, c Het e:m@cy@lcesaaee phekenr edndepﬁsld%ﬁm e reMm
saturated hetero uran,qt & éghggaot(@ o@h)e;@@» 1
tetrahydr ofa? ggﬂ%?l‘ahy az)cﬂ){grgp |gi>€<56 anée t et r ahydr ot h y e
t et rahydroamgd@zm e-CHﬁQWdrl@pw@z@Pez t’é??’é?ﬁ/%‘?%?’ sd azS}Béa y

t et r ahydr of iot@l )33 By dBtE@Yydro 20 oxadi az(og&:lotefyaklgzwm Yleildzal e,

t et rahydr ot azol e, piperidine, di oxgne}k nmor p%l [ ne %n@g%%@ed

t hi omor phol €ere10pPB¥Laz PREIGRA LY t APER e satura

het er ocycl gsomaenti ofr ABs A B thed rmlmmcyhéesapmpauedndepmat itrss of t he

25 pol yoyel [ heteroaryl s, Listedahove Asnsebabted radipabs. nBeanpl es of
es

unsat ur at e@* hétér ocyclfl *the“unsat urat ed der| vatjves of the saturated
het erocycl 8s mentjonee dbozambenedl beteneagadatIREE R T | 0REI vé'Df 30 t he
heterogyyl §, @%‘e@‘egnégéyélllh%e%@*oe%t&ﬁs dRsakur afvedth het eNoeyed e neans
a non-aronmatic _heterocycle conpri mg)? one _or. m)re fm%ﬁggratfa%%aof
et hyl eni c EypethePr%’ﬂé?'aﬁ‘l"’;’f1 REECTAREY ir RP&ES H&terBey cle~ 35 corrprl ses only
one doubl echendnaPnef ebéedgexanplsestotedns‘aiuhatle@mm 0 G vy
di hydr of ur?él d| h)ﬁr ot hi gnyjl ﬁg{g\?@é opyr (8] yds)agwlol i nylop@&mw\yl )

tit azo

t hi azol i ny mdazdl i nyl, inyl, isoxazolinyl, i sotg oI i nyl,
oxadi azol | hyll ogeypeasd LClr’LCsJ 23k9XYAN ZOBATEAd unSat'Geat OxY=

nono- d%agl Vghb\é%og-fylgld}etkﬂénﬁg,lof djloxanec:s{xfmpapgnam negptafortal i ane, of

nmor phol 1 ne; of |ane and .of thi.onor hoI|n n
t et rahydroﬁyhsdéztfuﬁﬁ t dShyd 9%H di n; it chJS?% et ra%looqe 30T nyl .

When Z or Relcggrmlls}es or ceptesedls ~Cﬁa®log)eaﬁyledopt|(€maﬂ)yajﬂt@@d to an
unsat ur at ed .het eroc Ida Oﬁ{ onaIIy substituted with oxo, the unsaturated
het er ocycl &t 5‘rré3f era y comtdi’ns at |least 10 one unsaturation in comopn wth
the aryl group. Examplastenauihehy yRe @it fieSshtey fPUhatIrAtRd

hfetferogy::l e . BcreSPEL ghi¥h BH, QO O kd& VBer Znar iR-whaepris, es a group
of forhu

Rg represents a hydrogen atom; (Ci- Cig)alkyl;
(C3-Cg)cycloalkyl; (Ceg-Cro) axryl; carboxy (C1-Cg)alkyl;
(C,-Cg) alkoxycarbonyl (C1-Cg)alkyl; heterocaryl;.

(C1-Cg)aryl (C1-Ce)alkyl; and heteroaryl (C;-C¢)alkyl; in
35 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 'heteroaryl portions of these radicals are

optionally substituted with (C1-Ce)alkyl, (C1-Ce)alkoxy,



-(CH2)p St 20 p preferably represents O or 1 and St preferably represents
phenyl. . Preferably, the extremties 1 and 2 of this radical are attached
to two adj acent .carbon atons of the said aryl, heterocycle, cycloal kyl or
het eroaryl 25 portion. Preferably, St represents phenyl ?mr@j es whi ch may
be nentioned are the radical Z of forgula: 0 5 JAN 2%8 é of Exanpl e
-133 below. and the radical R~ of formula: 5 of Exanple 119 bel ow

Accor di ng t he.i nven t he [ &554 on "epti onal (g, st stlikoxtyed wi t h"
gener allyh??aﬁ y'1(5pt| o??laocly subs??(ét)lut ed with one or nore of the radicals
ment i onedt Hoﬁ;@hl)ty\ldﬁlofe)e&hlﬁble when Rl represents (C6-Clo)aryl, the aryl

group is optional % 4t eds W tah onydebgﬁﬁre atach cal hyclresen ,f rom -
optional ly hal ogenat e ~-

Co) al k (1 Kk 1 gen; -
nitro; andl-(Chy@«sbixlﬁFylWCPﬁ Je‘lcéé{?lkt‘/rjr U% L‘?%%%St ::%t ueﬂr?lat%‘!s?/e‘L i's limted
by the; possi bkg) MmuwdescofosuPst it uti orts-C20) aifwl;  when IRE- e 1R it oget her

form an aIkerne chain inter ed vmth at thjis. atigm can be
substi t ut é§swhtH a&mly(cdngﬁ}ﬁgjﬁég cRbsen E%%ﬂégggmcl (ggrmyal}{a?nld %rj%/cl alkyl. A

first gr owm@m qcerﬂmttmizsyjofrep:eesewemaoﬁ 250c6rr§ie§tb§rﬁd

derivati v i N whi h to heg f Of iR e greniiocfdRORCR7- . A

~ second gr i SB1° o oun %ﬁ%[%h%o| %\%enu gﬁgcodrsél st s, of ti ic.derivatives
i n which R&t@rmb Rﬁ:d:mget:hloelenf ofrera gr odp 2ERSECRED 1 B’g]l unitler st ood 30
t hat d % do gnot tagethen fpbmasnal kytenehehel m@@icmhal lare
i nter pte Wth a a nitrogen atom ~: third grgﬁ ,&j t he
i nvent i on cedrgingalslyof  t 8RPAEFERFE der iNAHT ves R \%ﬁflcih R -and 51toget her
forma groyp ;-&REAGRS- imaWbhehafBaand Re:3%)tdgetlher f ormtEeral Kyl ene

chai n optionall nterr e a nit . 1 2004
V\heln R6Ioalr3\'{ﬂi y I ‘ier u&g %ﬁnﬁ&gf)%yl’enegg %I %&%ggl on(glll éﬂ%@’f@t ed with

a nit rogerta&MUﬂth he i tugp £ or drie CAC s CRE X CRYPREY fo' Y ©6- Cla )
aryl C;géoup(rcogtdtl géjy ?HH Litutad iyt Q{l@ngugmb%l&g gﬁ@h@sltﬁt&ﬁeferabl Y,
fo

ccorcjﬁn to the inventjon, i of 10
pr ef erred m&poundyctmmb 1) c‘bh"s?%ts of “R'ohpd Jnﬁ% of l?a{%?l%fé]l@n whi ch X
repr esent s(CN'E ha1wbhch Tpis oas1def | mxedo@lemae:eahd (RQ -8nba Fsoxvge®her form

- CR6= CRS— these unds, ,th s .tha e preferhednareqthose in
which R6 &y )[soé h§§§ '%éh Iglatgun%)&gngol%grzsforesents h drox%jgl; or

( C6- Coo) %fz}dm&)tpid: onal Lhyssubshitedt detemoe IO FTPTH I8 AyTr oXYP
opt i 028' Iy, hakBgSQa ép(cgﬂc (8) Rbk¥loOktbk- Q@')os?én kexygm MbstN pandicul arly,
r X

-R~ i chosen Fomh and phenyl .

I

or alternatively Re¢ and R; together form a C3-Cg

alkylene chain optionally interrupted with a nitrogen

atom which is optionally substituted with (C1-Cg)alkyl

25 or (Cg-Cig)aryl or (Ce-Ci0)aryl (C1-Cg)alkyl, (the aryl

portions of these radicals optionally being substituted

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

It should be understood that the compounds of

30 formula I in which X = S; n = 0; Ry represents methyl

and R: represents a hydrogen atom; R, and Rg together

form a group -CR¢=CR;- in which CRe is 1linked to X, Reg

and R, together form a -(CHz)3- or - (CH;)4-chain or.

alternatively R¢ represents a hydrogen atom or a propyl

35 group and R; is a phenyl group optionally substituted

with -OCH; or a hydroxyl group, are excluded from the

context of the invention.



20 Preferred meanings of T are a hydrogen atom and (Cl-C6)al kyl, for
exanpl e nethyl. A second group of preferred conpounds (group 2) consists of

compounds of formula I in which X represents S; 25 R9 represents a hydrogen
atom RS represents -CH2- CRS=CRbR~ in which Ra is a hydrpggpy ajgpm ( C1-Co
) alkyl or ( Cd-Cl~ ) aryl , Roi s~ (#1-08)alkyl or a hydrogen atom and R~

represents a hydrogen atom or (CZ-d o)al kenyl; a grou Z.in 30

whi ch Z represent sTg)’QQ:l @W%’W*l%a GaFSeRiaR L] é%lées) gok)trihe - or

6- menber e% dgt e yorors 01 _@) ajytn optiiaraldy besed telso Sfotm

7-menbered aromati c or unsaturated heterocycle; the aryl and - 15 05 JAN

2004 het erRafy| QhoFRF ohVeRttPRse radical s optional |y being substituted

wi t h hal ogen, hydroxyketé£dc@b)al klem. (Q%@G) Gal 4<)o,xy4,19l/| tieeconbe€6- C 0)

aryl (optlonall substituted w_th halo n h g 5

(O 6Pl e i T manty R e Fapo6s) Srhoas de "t Port ThE . op)

al kyl ; hydr®xy t(}@]t C)ofal kylgt (36 €bDe ar leLfZZZLB c@s)6at@yrahyéso Y

cycloalken | 5 I opk I a

substi t ut égc/}“%gﬁl ohe” oJr)M te Bz&ii_%%é%{%l %ﬁ%@%%étegﬁég?ge%g R9 and R5

~ toget her fumowealgt omtmm naghAhtch RBOREpr B88RES §°W98P8§§m atom
(Cl-C6)al ké/l'bg%éicg%lgs aﬁﬂ%ué@ﬂ%bor@éfﬂe%%&étlt'foedfonthah@ Ogbﬂvehydl’oxw

ni tro , al koxy ar bo
((an kyl 10 orhthleeen) eeﬂql@@eéar g@hy@fﬁﬁl%ﬁnﬂ kylfroahotsfﬁ éé?éénf’i
hydr ogen agyoon i hyehoxyh; di (Cl C6) . al kyl am no (Cl Co6) aI kyI (C1-G o)

al kyl; (Ci1-C6) al kox car bon y B o)

aryl ( C1-06 ) al k¥t lPHEngrl f %%ﬁ%%f’%ary port nq%;n éo‘? J?ﬂese radi cal s
optional | yccﬁlﬁpdﬁl@néﬂbsfl furmdlwl Thb(€l a®B)altkoxpearstsdmd )thedesgfen, hydroxyl ,
(C1-Co)al kyl, (Co6 ar ragic onal las nEsubsti tuted
wi t h hal ogen, optl‘?rlla% tMLea 8‘5’3%‘?5? qu( c?b&?‘)gi% EI b{g?l%) al koxy or

vi tr o)l Sor %@daf@)icﬁrlﬂn f LR £67a SXaHRLY . RerfierddoEr MECER CBnsat ur at ed

het erocycl e COARI £ §1M0a 0881t WO LBr at ﬁ&@%r@ﬂdmy@;lng@diei &reseat ons chosen

fromO, Nand S or alternativel.y R6. and R~.to er fo Iene
chain interrupt Zad B9 WAL 9 t nge?] Hrom et o%gig subd;{n ?E{%(lirlé\%\n th

C6-Clo ) avybe$, Cme(?ftl)orﬁl ﬂnyiz ive whiadle t g aﬂ';d QaltSOerlgﬂQﬁi)t warsdl |y
substi tut ego i1 el eosh, Sl onal il easnAlednECa1Q) akhanECl- OO
or.

al koxy, hyraroxy Vit w% ese conppounds, the ones that are
especi2d) | yeWEherW%chJa?eaﬂﬁosérPﬁs rOR olﬁétéﬂsrro?%u%l? B SOF¢ v uents RO,
R5, R6 an &a@é@uﬂeﬂm:ﬁﬁnfohﬂd@hﬁa51un€) andANa PO0Aniudkh or Rwitépresents
- CH2- CRG= al kyl, _ph r h I tom Rp
i s (Cl-C6) E?F 0|i°a h§78F’Rgagﬁeat%lFﬁ‘%%%l Rcyrr eﬁfgeggﬁ%ﬁ d)ré%grgg%g omor a
nmonounsat uaaieds ( C2- Cdach al keay 1: daeShga@mpnemzcozrpﬁtMl@ﬁuzler ‘epresent s
(Cl-C o) a%kéﬂlerhafﬂéy' Pl E0 iﬁgk%yce}ﬁ hmﬁnyclr(wtimnaialsm

e

substi t ut enyl dr oxyl), pheny sed t

di hyd28f ur giningo adilr%r oPﬁl é'ﬁth Psf“ﬁ‘laieﬁydff%‘bﬁll?réls Imegi u‘f‘h??f)) %hi enyl or
pyrrol yl; {CLnCo)aikid ; ByepasyECl- G)cial kyls; terzyinok€B8a8) ~ cyoidal kenyl
(C1- Co) al kyl ; . or | oxazol yl (Cl-C6)al kyl optionally substituted with (
Cl-C6 ) al kypininoet Eﬁ ﬁg RS together form-CR6=CRS- in which 15 either R6
or R-, or both of whem #ahe asordletbunéd bel of/\svmlh) I @AmMpwrsgsii®) (i )
R6 represept r at h-_errag p pal 13y
substltute \%ll'?ht}h c(%qur%l gl:kkc%xam%l CGSaaIrELox erQ %t(;)g(yl or nitro;
carboxdp 2 gap Ecrmsa) saﬂvéymthouan( O@Ea@GLC) A % ( Cl-C6 ) al kyl ;
(: Ik)l R"( Eﬁpraesent FgﬁehY%gQ@né%;tQ{ﬂ obggﬁﬂgybﬁ dmlhﬁiaGE)acaiasl a’ﬂeno (Ct- ICI6)
al ky 0) a - a rbo ; coptionally
subst i t ut edOwi TR %@geﬁ: e(é‘y%?%%?k%%‘{ ar bﬁﬁg#og 5§ro>£‘\q Sty |

(itself ophiarabky subsiphated wdihphatogen, hidrsphdte opticinaddte,

hal ogenat ed (Cl- C6) al_kyl Cl1- Cq) y o] or nitro)
or phenyl E‘é&&tfao dFHéS&S‘&SryF?'G‘ ﬁyg)f%tlei%é%#ﬁ%@hoqﬁ&ho%d%g{)éjr% il

pyridyis fmr:yluﬁnebuépgnbnaplwrol yl; or 30 benzyl; ( iii ) R6 and R~ together
forman al kyl ene chain %T"% YR ed a‘i"stoh %d?)etstg"s%lactsomaQMdvﬁr}?é Iy
substituted with pheny a~ in which the alkyl portions

optional | ysguln@hlﬁutsé@émattriqifalQ}ge@rY%BaA%ﬁ@t%ﬁ@ ﬁ?efté‘ter SPTERHPBids  of

groups 1 ap@d Zsosiguis Prefeiapl gsf oficalid easigonexbnem aeng br Bh Rz and

R3 to be as defined below - R~ repre entsah ro to
optically active ac1dp examgg g% arr:pc acid,



- 17 510 15 20 25 30 - ' R~ represents a hydrogen (C6-Cl~
optionally substituted (Cl-C6) al koxy, opti o%al I 3 hal( ogeﬁ;t Zada:]iy!t rgrglrjp
hydroxyl; - Rl represents a halogen atom represents 0 O~ . P 0O 5 JAN 2004
atomor a with halogen) (Cl-C6) alkyl, - n represents O, and better
1 More referable, nis 0. still n-The-conpounds of Exan[%ﬁ géNﬁmﬁo 67 bel ow
re preferred. Anpong these conpounds, ones nost particular|ly preferred are:
t2)| ]E)hen}gllb/émglo 15,28~ rhiydr ot hizazial o[ 2, 3Jf@]rlﬁef§—157€n20dla§21@pl ne (Bxanple 4);
a uryl) 105&‘1{%? r ot hi a2035c§)[2 3-b]-1,3 benzodi azepi ne (Exanple 43);
a

(et h§ 6- di hydrot hi azolo 2.3-b
npl e 36); Formula encompasses  al [ the ]typg benzodi azepi ne

2-fury 45d|hdr03 nes? |
e
z0od$ az épirmerl2: Vil .sul phanyl ) et hanone (Exanple 5);

b| phenyl - 3-yl') -9, 85,04 hyfr @thi agel oldsehthldhn 3- lnh@zo'deameplar@yl(’Exarrpl e

3, 4- di Rehasgmhenyipear( £5 b ayared sy 1X 868K S  B285 he Y

none (?@g’g@ﬁa&? s con Bt Al hfﬂbmxyphenyIB) <B r®odi quew begjeslyl phamy) e
azol of benzodi %ZECD ( S and-1e f 1 t

( bi phenﬁtl@-]yl'*@m?“c%l 5Po adiq?%rott azo? % © @f 1 rtc))gnnzodl?azepl ne
(Exanphe 66) . adbe cepredwids, ofrcbmr ful o | 6rra)EXl§@Pdree5pa<P€dt iS5 V1Si ng one

(
(
[
Ex
(
Ex

e

o¢]

;
a
3-
3-
3-
(
1-
(
b
3-
3
1-
th
t hi
3-

of the processes eI ow. i fse C

ongwpsisy of fiostgla | in,
\(/jml ch X r épiEserft %Q] not Ipif)ogl%a}'%‘?]er form 35 - CR6= tﬂ_?; and
ashed i nﬁsrtreqmte_)sbnt erlbmtr:ﬁgl Tl"ié%l’étﬂonp ma)}" Jrfepa(?% si nply by

Eﬁf‘f;'n“ﬁl@ t&f”ed@‘c ROr Mihdebdi, dodkbyl 0 BrdAbcRA04 teRRadeayNRA |1
pentadecyl, ‘hexadecyl, heptadecyl and octadecyl groups.
15 The term “alkoxy” denotes an alkyl group as
defined above 1linked to an oxygen atom. Examples of
these are methoxy, ethoxy, isopropyloxy, butoxy and

hexyloxy radicals.
The expression “optionally halogenated” means

20 optionally substituted with one or more halogen atoms.

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

When the alkoxy group 1is halogenated, it

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

The expression “alkylene group” means linear or

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

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

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

monocycles fused in pairs (for example ortho-fused or



n, R1) R~, R~ and RO are as defined above for 5 formula I, with a halo
derivative of formula Ill: Hall-RS Il in which Hall represents a hal ogen
atom 10 (C1-C6)al kyl sul phonyl in which the al kyl portion_is optionally

hal ogenated or (C6-C o)aryl sul phonyl in which the aryl pBEtJiANriE)I]Ls
optionally substituted with , (Cl-C8)galkyl; and R5 is as defined above for
formula |I. Advantageously, Hal'' represents hal ogen, tosyl 15 or nesyl. The
reaction g PRrefeRpty eriti ad otdb isaya pbhar solnentonhbehing iatert
towards the reagents. A suitable solvent is a linear or cyclic ether such
as di al kylleststeraq GidetIqn MW Gt fSYpropyl ether) or cyclic ethers
(such as tetrahydnfridairlorc 20 diyoxaoeedkyor al teroeres vel ySpoltyet EF s of the
type such as _di net hoxyet hane. ar di et hyl l,di met 1, The

t enper at urcy SRR t he ‘F?é%%‘%’)]?‘éﬂy?s pegpgrl%ﬁﬁgldener%éllﬁﬁ%t%\een -20 and
70C, pe ef erablondaiyieen . 8yandos@@land beycdensovil bet d8c¥%hd 25 35C,
for exanple at ropm t-enper.at ti I fs€ OGhapptuTatiwn of this
process i§31q%1q}g}cfeaciyeld e %Wﬁ%l?%éﬂlpa%?on of cgénpounds of %‘Dorrml a l
in which ¥refprresshts S, R9 is as defined above and R5 represents -CH2-CO Z

. in which Z 30 is agg defined abovecHeoritorgndiandlkyceor dieng ita thag process,
a thione of fornula Il"is_reacted, undeg t he _sane ng%itiﬁﬁéﬁif ove, with
an cx- hal d&etafe of of or RERRANTYL. - NPELOTHYE JAN 2004 z- 2-Hale IVa in
which, g i st asgdefi ned above and Halz represents a hal ogen 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. Whgn t he compounds of fornula | obtained
by carrying out process A above are .that RO 10 represents a hydrogen
atom the preparation of the corresjpoding conpounds in which R~ represents
(Cl-C18)al kyl is readily perforned {by+al Yyl ati on using a suitable

al kyl ati ng agent. Thus, the conpound~u*Which Rg = H nay be 15 reacted with
a hal o derivative of general fornmula RO-X in which RO represents (Cl-Cl18)

al kyl and X represents hal ogen, in the presence of a base. Exanpl es of
bases that are pariteglaihy suidmabl eclee tdineemdiam.ne, Pheet hEEBr phol i ne,
4- (N, N20 di met hyl aymi no) pyridine, N, N.gj in isnepal Baseseaf the
type d@ch é%yﬁr%%fﬂéﬂﬁial W§8P8xi8escgk§%€#%?qk I?Eglkgﬁi geta% car bonat es
(NaHCD3 ora2@e3) candadbkald aret abr hydredeulich BenREH. PFSIRF3PIYt he case
of the conpoun f la | in which X represents S, R4 and RS toget her
forma grggﬁg-gé%g%ﬁsgggﬁd the dashed |ines represent not@%ﬂ% ;Ihese
conpounds nay be p?ésaﬂéﬁﬂhcﬁ%ﬁh?%%ntomFﬁESiﬁbe%??%ﬁ}nﬁy Feacting 'an

a- hal 0, ket gpgmohief 8rMibaid@ k¥bm.R~- CO- CHR6-Hal 3 I Vb in which R6 and R are

as defined above a | 3 35.repr nt | 99 oW traddHiicone of
formul“ l1a: 0 SI}gﬁ:;l‘atfdﬁ'h _aggegfg R%‘“i; nQNaHLrilrlfgaaqﬁHS Hin which R, n,
R2 and R3 aydrasadebnrbdsadovehdbr CORRILE IR | A8 C* ABO&FI [rﬁar? €
carboxylic,acid ag.bsalenis Alxendenpesabyr ehat beteween wdrd 1180C. The
exact inplénmentation conditions will be dg’g erm ned tr)ﬁ a BSES‘H@‘M led in
the art depsediergesh 3HR PIAINA t FTBPPENLTONPYUndS "pr esent .~ Exanpl es of
car boxyl i cpagigds swairch smeyHieck)-crat iored i wiimyde ccetlilylaci d, propionic

acid) butyric acid, pivalic acid_and,valerj Ldg Itois ROsSSiblerin the
contexd> of the i nvdht on S8 per ?Sy%thef{% %8%%% Tn the presence of a
m xture of peakventls d netomda bic ot dnooraeaiRgRRd | 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 ox
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.



15 carboxylic acids and optionally one or nore other m scible polar
solvents that are inert towards the conpounds present. Such additi onal
solvents are, for exanple, Cz-C6 nonohydroxylated aliphatic -al cohols such
as ethanol, 20 isopropanol and tert-butanol. A pref erregqiﬁmzlm ture
range~is from100 to 125C. It may be convenient to perf Erocess at
the reflux tenperature of the solvent, and especially 25 when the sol vent
used is acetic acidmo@ly | Bhtbe, C&S@qoiomhena},orrpeurndadef dor mieayil i n whi ch
t he dashed I|nes L epres ot X LEeRre t t her
for m - CRe=0RBItEK4 Rﬁqlg"%:{] éﬁgﬁ ;I;I’ }S’%% Accor an§§ taﬁ%e

i nvention, neghphapaned @rrrmjgs in two st eps foll ow ng process. these
conmpounds may by c i ut t, fhEst d%tn%f{) syl p -of fornmula V:
o0 -0 5 AN 20087 R HStEE‘erﬁ ~N-$-af e vhi cﬁbg? n, RZ and R3
are as yef ppedcloiis f@mmraa;:rc ab@dd cald SR Fidskntd g cPrcs)mérrr?yl is
reacted w h r e f fyhegagggome @freff(érrrﬂﬂl Vithe

NH2- CHRG- ﬁérg %tt%i%’ %rﬂﬁ}éﬁéﬁf:{%ﬁ garlﬁonfl 8grou q’r ot cted with
a protecti hgtgroapyihaomprisas |® @ %cbﬁF@rﬁeaFBE‘F ﬁ@oz?ﬁ&’ g as
defined abQvg,sExanpl es of protecti ng groups for t he car bonyl 15 function,

" that are Iabrle in acidic _nediu given_in Pr%t% trve o?r’rlcﬁcslc{/\?
Organi ¢ Synt hesi s, &% ende wr¥ JdC tsiP. M P &a’blyl shied Y John Wl ey and

sons, ﬂ@91ra@a@alm Rrot@snts Ngr € ofipswo Koei snski aRoihat i199unagsstlg Thi ene
Verlag 20 In ticularly adyvan 0 he 1CRIDUN s Bup may be
prot ect ed Pﬁcllﬁé afr FHREyRT TS brg%gﬁ %:@EEEQEE ?1 Thus, %es prgj'rject ed
derivati vecoinptrheslk@ amee ofr froyral endgcy ehke |1F@tW<P haERES sul phide Vis
preferably 25 of f Yia, below o M@,@wgcoql&e%&ﬁa ~adicathi ch R6
and R~ are as defi %er?%a oaveﬂ’f or for rruI a |l 30 and Ra and Rb are,

i ndependentilsy bicgrlcE o kty:Il‘@fC]tJo@et her forma |linear or branched (C2-C6)
al kyl epg chain, pref®sahlageod£zy C3nékybeneyehdicnheter22y10 SIAN 2004
The- preferred ketal s_are especi al | 3-d es ahRd Wy ketal s.
Nevert hel e§&d %?’fay B‘Bngﬁ\\/f:géﬁed ]}%dr]?r ot e%:?ﬁ{llﬁggcart @%%up W th ot her
protecti ng r@rt@mxs,{jlcram - dE o hi7 omgnierei- t Famedes so MYRPFHF e i on of
an enol rp%r gl};loser_aolle etfgfy1 t hiazadd ne%)}qrrdlrgﬂaz%mc&ml The

sol vent usé i S reaction |s a pol ar solvenrL gapab e o(i dlfsfl ving the
reagents prl§§é‘rﬂ20lé(110 sothérzodfilch naySPhis2RRIYE ect ™t A W trite such
as acepni tgjdL Ay SObub)kb@H_latzl’olltye. Whenrt Aeotgact i onthsadbazdo el out

starting wiih the Ketal, Y2, (he Sorpoing, obhal Dedadiigh Lheubirst step is

Examples of polycyclic heterocaryls are
indolizine, indole, ._ isoindole, benzofuran,

benzothiophene, indazole, benzimidazole, benzothiazole,

25 purine, quinolizine, quinoline, isoguinoline,

| cinnoline, phthalazine, quinazoline, guinoxaline,
naphthyridine, pteridine, pyrazolotriazine,
thiazolopyrimidine, pyrazolopyrimidine, carbazole,

acridine, phenazine, phenothiazine, phenoxazine ox the

30 group of formula:

in which X is O or S.
35 An example of heteroaryl is (Ce-Cig)aryl fused

to an aromatic heterocycle such as a 5- to 7-membered



15 Rz Rs NHRb Ra VIl (R~-)n O O~NHCHR6--CR~-inwhi chn, RL, R, R3
, R, R~ , Ra and RD are as def fined above for formulae I and 'Vla. The
conmpound resulting 20 fromthe reaction Il with the protected derivative of
the ketone of fornula VI, and, for exanple, conmpound Vigy gheyg, is then
treated in acidic nmediumso as to bring about the cycllzatlon To this end,
a Bronsted acid or a Lewis acid, a 25 mineral acid or an organic acid may
be used, . JP“ cpﬁq%ft%%&ﬁ‘clelfxéaﬁb%s%gsuuabl eoacizseagecyespeci al |y,
acetic aci orm c acid, oxalic acid, g‘anesul phoni c acid,

p-t ol uenesTmtpﬁhmlétca@‘édChPFPFI t6PBalet NcaB & 30 trifluoronethanesul phonic
acid, Lew s acids s4eh asxppeesibhi chteatdeatkdronokri flhneeakcdeatledr on
tribromde or hydrochl oric acid. The reaction is einerally carrloe out at
bet ween 15P@RH SOCCL8spedteATS bEt wedW20 andf 308% 5°YAN 2004
The' sal Ve@émlﬂﬁﬂgllel@r ohBeokreacticohetepends: o tdieosei df nemdo, V\ﬁenSt he acid
i's hydrochl oti c_ aci t he reactl i VAL ageo r i

( Cl1- C8) al K&hol H‘rq}al SH&RSSY Cg&l'hg %boégli P ocgz)lﬁﬁrga(%§t (r)g%% 2o

prepar at i ouzhnéecmmcamdsabcbméomﬂsam friomhi@h ¥ raspt eSentWdhen h)}i@ﬁogen
~atom So as, E%C%X%%?QSI tp@qyccg,rcrqupon?ltngcglgﬁpgggg of wd ordrul ghokrel N Whi ch

T represents aryl ( d od_’)é%aryl Cl-C6 )
al kyl coﬁ@b‘ﬂﬁ@tﬁdob@él ﬂb’tﬁaﬁlﬁ?aw cwwqw%&%nw% i §*Feact ed

W th aghal 9-£e808piy06 - f@b”uLﬁeH@brEdlnﬂM@eﬂﬁiﬁ redresent s (CL-C6) al kyl,
(Cs-G o) aryl or C% al kyl _and esents a hal ogen

;} a% g o I—f reg&

15 atom in the pr‘é@@ﬁcé 6t "gt§ OFXEI (? bas €. Eanpt s’ baged are,

especi al | y7-pegesiredbases such as N net hyl m)rphol ine, triethylanine,
tributylamne, dii rop et h n i | ay n 1;

N- et hyl pi peri di neﬁmgygl %’he goﬁ%@lyg%)lgyrﬁ%gl ?gj rYyIl) pyr ?I(Dj}%}éc f)Fcc?I i ne)

4- (N, N-di nerhgifahlqo)lpyﬁrdcmeleﬁl Rr @i @éﬁtﬁ;ﬂrmd ine and N, N-di et hyl anili ne.

The candi tions forpeargyiay oue thi sateastben aneddiveydDethoserskilled in
the art. 25 D) In_the case of t C rdg%%ﬂ? of. formula | .0 :p)/mdchthe
dashed | i neSt¥apyesehtraBe hi ng,t%??aggp WORRFTh whi ERTTAY %S Her than a
hydr ogen apoproR4, andc BErahgeéirbexatoim a ghoopolERe-CRSteamahRdrcepr esent s
hydr oxyl . 30. The conp ed by lpRide of

tE& ﬁP 9%E?§h9§¥o?§lﬁégB§E %@§§Egago§j¥éﬂyléj

formul a V: JAN 2 ., Ri,
R2, R3, Rgtandaamraneoagz@éfeu nede tErd el T i St dep 1 at |t\¢ér@ﬁw166r0rm| a Viil:
H TN i¥bohel 5&9::%?9%&@39!08@ areeaiaﬁgfib:ae@lalaq\&d‘w formul a
| and |s a eavi-ng grou a tenperature of between 5 nd 150C,

pr ef er abl ypaPeélfiéﬁﬁer at ur 2 vP* et neen 6FURIAGIE" 10 Le rl?g‘aé"r gups whi ch
may be nenthosgdrphellude,aphipleegennat amd ar(iChiEG)eal koxy group, an

im dazolyl group apd @ ( B:0Q )23 (nCrerGByl18kKON ELYR may
also be made of the saturated derivatives of the
25 polycyclic heterocaryls listed above as preferred

radicals.
Examples of unsaturated heterocycles are the

unsaturated derivatives of the saturated heterocycles
mentionea above and also the unsaturated derivatives of

30 the heterocaryls mentioned above.
The expression "“unsaturated heterocycle” means
a non-aromatic Theterocycle comprising one o©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



This reaction is generally perfornmed in a polar solvent and especially a
nitrite such as acetonitrile 15 or isobutyronitrile. Acetonitrile is
preferably used as solvent. E) In the case of the conpounds of formula I in
whi ch the dashed |ines represent nothing, X represents 30 lt"m R4 is not a
hydrogen atom and R4 and RS do not-fbZm - CR6=CRS- . Thdge %ounds may be
prepared by rear ring a sulphide Va: Rz Rs (~,)n N-Rn Va_'S-alk 25 in which
n, Rl) R2, &3, k9 endagkll amenas deefivmed vatsove ff orrFepftfa@Sl afd v, with
an amne of fornula_IX. 30 T-NHR5 | X_i. ' ToangbRshatenas defi ned
above ford¥efafa PL ?h??rfaéé@fei’o?ffi é%&&%ﬁ%l yO%erf%ngd a 35

t enper at urec9f anbet weend15 and 50CtHiGMasRRL & det weeh” G 5 JAN
2006 20 and 30C, .in _a_solve of the.piiphi,arbypeiptahngd acetemnidtrile or

i sobut yr ot T 85~ 8RE dAT :rulq &' bei ng g?g% grregp. 5 F) In the case of the
conpogndst @f réloydubariazbhnwhi ch the dashed |ines represent nothing, X = S,
RQ and RS toget he\gh{aqrm 5 CR65LRS- rand Fompepsesent srhydrepylkesemisse
conpounds are readi'Ty prepared_by reacti ng a t hi one of R%%'x%t'e'da3 ' 10 R2
R3 R, NH{d@ofargh N SoHLeBalhYwh fu&f9n | *R1, RY and are as def fined
above for fé%wche Wi g4t Borhead Dy dersattivartafd f owiriha Xextal 9-t&ER6- CO- Y X
i n which g represents hal ogen _and a . defined jgheve for
formul a VeRrsatpepatgds IP%%‘E’E?S%C?? pret e?%%ﬁwpgéﬁf%érgsei nang C1:6-CI o aromatic
hydr ggar bgae ofinkheutr¥pecauth asrteinuerd rorthserZehle TP t enper at ure at

whi ch the reactiop_is_perfornedJ e | yopstpeent88eand tE30@n f or
exanpl e bet ween 1%651%) eJ”c.'ZO(?EEPrée e}?rgﬁf%%nd??i oﬁrﬁ 25 are, for exanple,

ref | uxi nguhBatokaced. hef ekmavird & &5 ofe RRE opbunds of formula | in which
the dashed lines represent nothing, X = S and R4. and RS together form
-CH=CH . 30 According to the invention, these c oungs are prepared by

reacting the thione @of formul a Xl:@[ - 26
0 O

t
H&ls

O
o
15
When Z or R; comprises a group of formula:
-(cHz)p:l@
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 heteroaryl
25 ©portion. Preferably, St represents phenyl. Examples

which may be mentioned are t+he radical 7z of formula:



R R, (R~~~ NCH2 CH~~Ra XI J NS H5 10 15 20 in which n, Rl, Rz, R3) Ra
and Ro are as defined above. for fornmulae | and VII, with a strong acid
such as sul phuric acid or hydrochloric acid) or alternatively with one of
the acids |isted above in the case of variant C. AccordilitgJAMdIbhi s process,
the reaction tenperature required depgends on the strength of the acid used.
Cenerally, a tenperature of between 10 and 40C is sufficient, for exanple
bet ween 20Q cand 309G Thizs Yegant i emdeyhder pdidak td 45 RIUBLYE' medium In
this case, the reaction nedi um obtai ned nust be honbgeneous. H) In the case
of the compounds of formula | in which the dashed |ines represent not hing,
X represents O and R4 and RS\to r for =CRS- . These conpounds are
prepared by thermal cyclizatiorffof alco f formula XIl: R2 R3 (R~~n
~-CHR; -CHRE-OH XII 5-alk 25 in i chlin R , RB, R6 and R~ are as

def fined above for fornula | a rep hts (CLl-C6)al kyl, followed by
dehydrogenati on of the resulting conpound of forrmula X II: 27 0 5 JAN
2004 R R, R (R-)~ ~ Xl ~~i RE acco=ding to the standard processes

of organic chem s.to obtain the expected conpound of 5 fornula I.

[ str¥, ﬁg as; 1o
The ther maf EFEATRLE i © Hﬂ? & perforned, for exanple, in a_ C2-C6
" monohydr oxyl at ed ah¢gdeding al toholthsuc i ryeTstivanol | “ 3 oproBaRaf * o

tert-butanol as solvent, af & {EMesat urg tof- bet wearr8Qlagnd 166&€:s10 1) In
t he case ofoff%leo%%#égundssq%%%lor mula |, i.n which the gn%sf@ed (g'%ne;ghEndi cate
the presencepofomelbybl 8ubskd LutRese HdmhoutidR aPd pfepar ed by

dehydr ogenat i oo, 0f 4bs: conegspondi ng conpounds of formula | in which 15 the
dashed |ines represent nothing, This d q¥drogﬁﬂﬁgiotheaggbggsggt@erforned
in a AAnner that i8Yknot# per®s. e, 18P exanple by the actjon of - ;sul phur
(cf. O ganig,-3ypihesis) t¥al . a2ylpuidughetis by EXG Jhnt Y FEPSESEHES 1988,
page 423; Organic Synthesis I , leis k8@ rdy John Wley & Sons, 1988,
page 729);W4930055I 5d?8%§oﬁ§c g?&%afﬁ%%eg refluxjng decalin (cf. Organic
Synt hesis, Vol. 4,-pabtishedllyladmyematsy 2512 Siﬁg}flﬁ%& page 536); . -
2, 3-di chl oro-5, 6- dicyana- b, -18az0qui none or DDQ (cf. Organic Synthesis)
Vol . 5, published by John Wley & Sons, 1988) page 428; Synthesis, 1983,
310). TFhe thiones of PROPAEFPEe 11 and Il1a are 30 conpounds that are readily
prepared by organi ¢ gsymntbesiasicf rom commerci al products. The thiones of

formula Ila are thtogggrg&yaornula [l in which RO represents a hydrogen
atom : : . |
.Nevertheless, the number of substituents 1S

1imited by the possible number of substitutions.
20 Thus, when Rg and Ry 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 Rgs and Rs do

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

consists of ticyclic derivatives in which Ry and Rs

together form a group -CR¢=CR;-, 1t Dbeing understood

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

7z third group of compounds of the invention

consists of tetracyclic derivatives in which Rgs and Rs

together form a group -CRg=CR7- in which Re and Ry

35 together form an alkylene chain optionally interrupted

with a nitrogen atom.



- 29g- 05 JAN 2004 These compounds may especially be prepared by
foll ow ng and optionally by adapting any one of the processes described in:
- Spindles Juergen; Kenpter Cerhard; Z Chem; 5 27; 1. 1987; 36-37 or -
Setescak Linda L.; Dekow Frederick W: Kitzen Jan M Mfr% jAN 208w ence L.

J. Med. Chem; 27; 3; 1984; 401-404- 1@ These two publications nore
particul arly describe the synthesis of :

1,3, 4, 5-t et r ahydr owhaH, 34 hrdt benzooi ezt néozm [fronelkylene chain

1, 3,4,5-tetrahydro(1H,.3H) - 4- phenyl - - he i I R@ogr I hteae ram
1,3,4,5-te??%h§ﬁ? 5?1@; 13§ﬁ%§%¥yW}Z§pEERé??%?ggg Eﬁﬁ%gdia epinegE-thione.
By way of pxampliebywheRe=RRr epresbat £Wind ohal By Scarstpt @ ¥d &EI"For

het eroaryl _and R3.repr 'S oW for o hesig ¢ he thione of
fornul a IIo?h*ﬁﬂ9%gftﬁgﬁggéﬁégeﬁfﬂgs%rgggzsent nothinéﬁggg?s proposed in
Schenme 5l bel ow.  Br&fgARDAODA CRKPCRR Jor®s RROKNTLRPR2 XVI H2ING NH2 (Ri)n
'"NHz Rz XVII NH CH3MgHal 6 2 (R )~ C H3 HO~ RZ I N+~ 1. NaN02 strong acid
NH3+ -f---- (R~ )n 2. base Rz XV C32 (R~ H SCHEME 1 - 30- 05 JAN 2004
The ketone XIV is treated, under ths usug conditions, with a Gignard

reagent of fornula CH3MgHal6 in whicli a6 is a hal ogen atom The process
m eferably an 5 aliphatic ether

is performed, for exanple, in an eth

such as diethyl ether or diisopropyl gr or tetrahydrofuran, at a
tenperature of between 20 and 50C ang=pxef erably between 30 and 40C.

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 Rs and Rs together form -CRg=CRy-.

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

15 atom; .and Ry represents hydroxyl; or (Ce-Cao) aryl
optionally substituted with halogen, nitro, hydroxyl,
optionally halogenated (C1-Cg)alkyl or (Ci-Cg)alkoxy.

Most particularly, Ry 1is chosen from hydroxyl
and phenyl.

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

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

25 R, represents a hydrogen atom;

R represents -CH;-CR.=CRpRc in which R, 1is a
hydrogen atom, (C;-Cg)alkyl or (Ce-Ciclaryl, Rp is
(C1-Cg)alkyl or a hydrogen atom and R. represents a
hydrogen atom or (C;-Cpolalkenyl; a group -CH,-CO-Z in

30 which Z represents (C1-Cio)alkyl,
(Ce~-Cip)aryl (Cy-Cg)alkyl, 5- or 6-membered hetercaryl or
(Cg-Ci1p) aryl optionally fused to a 5- to 7-membered

aromatic or unsaturated heterocycle; the aryl and



After dehydration of the internediate al cohol (in acidic nmedium, conpound
XV is recovered in the 10 formof a salt. The nature of the counterion in
conmpound XV (which counterion is not represented in Scheme 1) depends on

the acid used for the dehydration. In the next step, @??@Qﬁ XV is treated
with sodiumnitrite in the presence ofs a strong acid s %

hydrochloric acid, and the intermediate conpound is then treated with a
base and pref achydraxidend theitype suahcasldry db&ahg net al
hydr oxi del%ostea‘:alIrrﬁ.(’i‘ragﬁl 1'u %g‘éer. de. The di az% doﬁgjpo nd Of(CfO?n"J(J;‘? I obt ai ned
is 20 themmﬂj}m@to‘@mdr SFePESon i A sencelor®nickel'in a

sol vent of po f?ﬁygg ysuch rgstra; (Clo£56. ) a:lGKGnQIanyrl an bopdecwtlivie type
such as di rret hy! for mani de, erat ure of befween dn400& and

pr ef er abl ﬁlé?s%l‘%‘é?ﬁ)%r at”&“r\é“of al??Jg B to F" Jﬁ%‘i#ﬁe t}ﬁcﬁ)ﬁ% is finally
prepared bycreqsshiRrglt heobydoaganat etiadompoarne XVl (Cinics ha £&PB6n @F sul phi de,

under suitaple condl tions C r exarrpl eh 3&f lcuxczl a1ry€1- C6
al i phatic %ﬂ%%o‘l for exaﬁgl g fﬁ}%frefl uxi ng ety%%lrar?ie;})c G{Antﬁ)t (i%;?rocess for

preparing ((tu—@]@ﬁazqf’lf@f-rﬁlsl Jalltyliin WhiIs) Ry cdie@ IRk (irépt @

hydrogen at om and t | re €§@Hblm t hgfBsts tukkdst watkd in
" Schene 2 b%?ov@soxﬁ@f@ % h@@?l “8p 9 ~COC Hxvm(~)~~HNc

H- 31 OcﬁuéANZ@@rNC(CN@s ﬁﬂ@y(lﬁ)w---~(R)nCH~C~- -Cl CH, |
C=0 XDG XX NH2 H. Oylafege%atl(,glg,nm é.nd E;chgé@%arl\lharﬁedugmgpagent NHz
CSC (R)n ~ I ~~z C Hz XXf~ NH2 SCHEME 2 - 32- 05 JAN 2004 The am ne of

formul a XXt @R RirepBr ¥43CR a conventional manner by the action of thi ony!
chl oride, foll ovvedpr reﬁpmn@qtanda f imaltggdy cetehyt i Cinfd? 8gENati on in

t he presen kel sgﬁjgtclatr@(ggw fuinet i opaobgeanpound
XXla is regﬁt EZa a ?Fl)on % a sw tabl e reduci ng agen I es of

suitabl e rbﬂdtonglagenmtame hydfGid€s) @3k¥h as 95 t hi thra=&ied FhlEngfPﬁ hydri de,

sodi u bor ﬁj ??Cl 5@63 At anoborohydrbge BH3/ BF3- H 2@ and kBk3Si H) , zi nc
10 i n dr 0C hi um i n ammoni acal medi um or Raney
ni ckel | n @@hﬁ%ﬁécn&:ﬁ Lﬂ% y‘Ial‘re ’:'i' uction may al so be performed by

catal yti c hydrogenati omeghraiseaxapl e i iiydrpygesenetaf; hydroxyl;

pal I adi um gn- ghar Gogh qr, Rl a0 | AUB PXARGs ; (C1-Cio) alkyl;
(C;-Cg) alkoxycarbonyl; (Cg-Cro)axryl; heteroaryl;

20 (Cg- Cw)aryl(cl Celalkyl; the aryl and heteroaryl
portions of these radicals optionally being substituted

with (C1- Cs)alxoxycarbonyl halogen, hydroxyl
(C,-C¢)alkyl, (Cs—Cm)aryl,-_(this radical optionally
being substituted with halogen, optionally halogenated
25 (C1-Ce)alkyl, (C;-Cg)alkoxy or mnitro) or (Ce-Cro) aryl

fused to a 5- to 7-membered aromatic or unsaturated
heterocycle comprising one, two OY three endocyclic
hetero atoms chosen from O, N and S); or alternatively
Rg and §7 together form an alkylene chain interrupted
30 with & nitrogen atom optionally substituted with
(Ce-Cio)aryl (C:-Cs)alkyl in which the aryl portion 1is

optionally substituted with halogen, optionally
halogenated (C1-Ce)alkyl, {C1-Cg) alkoxy, hydroxyl or
nitro.

35 Among these compounds, the ones that are

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

follows:



15 The process is preferably perforned in the presence of LiAlH9. The
reduction of conpound XXla gives conpound ~lb~. The amne XXIb is then
reacted with carbon disul phide, preferably in a polar solvent of Cl-CE 20

al kanol type (such as, for exanple, ethanol), at a terrperpt\r)uyg\ml‘ bet ween
80 and 150C at the end of the reactiong Fhe sul phides of fornula Va are
readily obtained fromthe corresponding thiones of fornula Il. 25 One

possi bl e syntheti cer @yt erggpskshssi N-CRAMR.FERRe dppr wpiicat eRy hiisne of
formula Il1: RR R3 it ~R~ gn NR4 N~S H 30 jn.which n torR Rz R3.and R4 are

as defi ned(@bdee 2Mitth a FBEPYUE HAls- alPk i B RhPER" Hall FPepr eS8nt & 7a hal ogen
atom and al &, r&pre: tsoﬁ_»Cl Ca)wdikydeni nateorpolaard pRotlmms\@ms s@h as an

al i phatic aIcohoI exa Ie a ongly. desi rabl e
that - 3°% régeﬁlANF‘%@4 he®al'¥ om%gg?llggpgéjheééél coéhof I}hés}g‘voljyas%sol vent

shoul d5cor<_|;£sppnd exactly to the alk chain of the halo derivative. The

reaction of ﬁrte(%i higpe L1, wit hzbt *Pe%r%%'éht% derd \[@l}d)\é@_}dﬂ pr efeeizanly

per f or med ar errperature of between and 5QC a preferenti al I% bet ween
20 and 30C(Cf-o¥s)exdarmpivcaatbaradm te?r%%@é@ur éOP’FHP§a|5|1é5ce§él S ularly

advant ageoys.for ﬁ&gypr epar at e Q1 )conpawndsyaf, fehenla \Aamériv\/ruoch al k 10
" represents rreth referabll\% Hal's rep reients an iQ

conpounds Sih¥EEREPAYX. %P wht BHIRR LR fR¥serft’s thﬁd?“é’ggﬁpéﬁr& lr¥ay be
preparned usip 1t he qiQeRSS |d>fusb5;a&©dylln SchemeE3abriydw. hy-dx3Ky-NO-

Gt s A A (R SR A R e BB - (R I e R
~ a CH vO- | ¥bixhyBdyC (C- CO- dNbkCH2- %@Obamyxxvs)@lﬂtl&é@@@ g YNHER agent
(R)n~ (C1-Ce) alkyl;

e R, and Rs together form -CRg=CR7- in which

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

(i) Rg¢ represents a hydrogen atom; (C1-Cg)alkyl;
phenyl optionally substituted with halogen,
(Cl—CG)aikyl, (C1-Cg)alkoxy, hydroxyl or nitro; carboxy-

20 (C1-Cg)alkyl,; or (C1-C¢)alkoxycarbonyl (C;-Ce¢) alkyl;
'(ii) R, represents a hydrogen atom; hydroxyl;

di (C1-C¢)alkylamino (C1-Ce)alkyl; (C1-Ci10)alkyl;
(C1-Cg)alkoxycarbonyl; naphthyvl; phenyl optionally
substituted with halogen, (C.-Cg) alkoxycarbonyl,

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

30 benzyl;

(iii) Rg and R; together form an alkylene chain
interrupted with a nitrogen atom optionally substituted
with phenyl(C:-C¢)alkyl in which the alkyl portion 1is,
optionally substituted with halogen.

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

- R: represents a hydrogen atom;



gé'ai'i HCHR-NHGIQ CG"~-ORRb 2 XXVMi R/ ~ORa (R)n NCHy CHOR b h S Xl
CHEME 3 0 5 JAN 2004 - 35 The amde of formula XXIV is prepared
conventionally starting with the acid of formula XXII by the action of

thionyl chloride and the appropriate am ne of for
_ ( mul a NHz- -CH (ORz
(ORb) in which Ra and Rbo 5 are as defimned above for forﬁ%lﬁnﬁm Nc(ext,)the

am de XXIV is subjected to a hydrogenation reacti i
) ion in the presence of
pal | adi um onchar coal -§Q asytgresa¥est the hivdmpdamct @&®T nt 8Tan ami ne

function. This conversion is perfor - : iti
or gani ¢ chmﬁ—ﬁny@rﬂhegéﬁﬁlﬁ’oﬁ%qm %ggggggggg‘ﬁéguﬂlﬂga}gﬁﬁ%@?yIt?12?1 °

reduced by 4 h [ f I & ~Mt 1 ni

( (d.he agtikeryof acptiiballlayhy dhiadegereteskanplte Fetdridtal u

Eydr! de, sod1| umé)é)rohgdrl de, sodi um cyanoborohydride or diisobutylal lemn:Jle
ydride. I5NeXtoT t REIEAFReE’ obt ai ned, XXVI, is treated with carbon

di sul phi de under thersaneocensits onshaleegeh beEC8bove in the case of

conpound XVI1 (Schene 1 r_l epca 0N db Xkl r( Schele
conpounds  of fornuTa_nXI%eIlg)rne%/\%:?%% [83 ?8 rggprge'sent,s %ydlrtog(en may bg)' The
synt hesi zegepyesantyi Agoout -t Hergr BEESETRPIYst Patt&d “i'n Schene 4 bel ow. -

_ﬁRﬁ C005 JAN 2004%% '\J;%-ISEHB&@Q*BE- CekAQP1ER )In to( R nbedddRHaceCC | ~C

- NH ~ HRH X | 1 CHR6 | OH H~I Pd- C Reduci ng NH2 ~ agent NH2 (R~
)R;~ (R ) npref€HRRACHZ- NH CHRy- - Co- - NH- CHR~ i HRH HG CI11R X, X~ H~H~ XXVI I |

., Gz ~ \ (R-) NamohR: -1GHRGe OdopBuXds s bhesl adst ROpREIFUIATIEHR

“CHR ~--OH N~S-a Ik v
preferred é%e:SCHENE 4 37 0 5 JAN 2004

3—(biphenyl—4—yl)~5,6—dihydrothiazolo[2,3—b]—
1,3-benzodiazepine (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]—1,3—benzodiazepine (Example 36);
1—(2—fury1)—2—(4,5—dihydro—3H—1,3—
benzodiazepine—Z—ylsulphamyl)ethanone (Example 14);
20 l—(biphenyl—4—yl)—2—(4,5—dihydro—3H—1,3—
benzodiézepine—Z—ylsulphamyl)ethanone (Example 5);
3—(biphenyl—B—yl)—S,6—dihydrothiazolo[2,3—b]—
1,3-benzodiazepine (Example.38);
1-(3,4—dihydroxypheny1)—2—(4,5—dihydro—3H—1,3—
25 benzodiazepine—Z—ylsulphamyl)ethanone (Example 29);
3—(3,4—dihydroxyphenyl)—5,6—dihydro—
thiazolo[2,3—b]—l,3—benzodiazepine (Example 59); and
3—(biphenyl—4—yl)—7-chloro—5,6—dihydro-
thiazolon,3-b]—l,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, Rg and Rs; do not together form

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

reacting a thione of formula Il:



The amine of formula XXVII is prepared sinply by reacting an am ne of
formul a NHz- CHR~- CHR6-OH, in which R6 and R7 are as defined above for
formula I, with the acid chloride of formula XXIlIl. This reaction is 5
carried out under the standard conditions, preferentialbﬁ in.the presence
of a base, and preferably of an organigc -base. The next Al 1 eps, which
|l ead to the conmpound of fornula XXX, are carried out under conditions
conparable to the case of the 10 c@hyersiog of conpound XXI'V into conpound
Xl (Schenme 3). Next, conpound XXX i s yeacred with Hal'-alk in which Hal"
represents a hal ogen atom and RN & (C1-\C6) al kyl . ,This reaction may be
carried out under the copgjt' geci fi edNRpove for the conversion of the
15 thione Il into the su pﬁpd=\\\ mul & Va. This reaction is preferably
performed in a Cl-C6 al kanol whoSe al in corresponds exactly to the
al k chain of alk-Hal' and with a hali al k-Hal" in which Hal' represents
an iodine atom 20 'The hypolipidaem ant activity of the conpounds of the
invention result fromtheir ability to reduce the secretion of apo CII
The biological te Llwmkggliolloms was devel oped so as to denonstrate this
activity. It reveal's the capacity of the conpoun sz%e§5a&Q%Ejny tion to
" reduce the secretion Bf'aB@:CBBIaﬁﬁ-éRQiﬁﬁeofshu nhépatocytes p & in
culturi. gg&nhﬁgaﬁﬁ Gelinld nesis derivediteontafbumahah&pati c carci noma
(ref. ECACC No. 85011430). The cells are cultured at . 37C, 5~ . Q02 in 30
96-well mcrotitration plates at a rate of 40 000 cells (200 ~1) per well
in a DVEM buffer, 100 foetal calf s&limRslo G utamax + antilfi otics, for 24
hours. The culture mediumis then renoved and replaced with the sane nmedi um
contai ning the test substanges at a 35 concentratiﬁ% of 10 ~.n£0£he cells
are incubatred fehiZh houbelat 3ZCPIRFLHS and & he RBAPERM s tﬁen.fermved.
The 358untuﬂtc%PQhkPQ%E?gﬁbﬂygl'Enseﬁh@tﬁd theo &hkyhedpartionneasured by

means~of an assay_o type., Each sappl.e I L ufi sndi | uted

5-fol d sao‘glfeﬁ%llmNh?éeéeP%QSdlﬁé Bﬁssp @&‘g{leﬁglﬁ%%ﬁﬁ%ﬁlag}&% 100 ~1 of

each dil utiipn aeeynl acesrt ot he iwel | gpoionsl kel | swketotiited i ot plat es

sensitized bef oreging -V"Ltn%[ &N ?Et Ls(kathnpan aARYCtllr )t pedyicd anal anti body .
passivated a

for 18 hout& 5eAR i a rate of 1 ~ er Il in 100 PBS and
passi vated w th 208dvanbhge00SAWI PBgllﬁerriBr%%%nEBr \Aﬁrﬂﬁﬁ”’at 955%&/' Each

di lutign o(lglr nﬁ%&;mi srhdicubat edofon s2 e srathl B7€aandetiheowel {8 are t hen
washed™with 4

bat hs of 100 mM PBS, . 0. 30 _Twee 0. +d of a solution
di | ut ed i nPab®r nERE-PEBE YHBBALSE 1A é‘ﬁb”aﬁ\l% ;%_h%ofye(]ﬁ%%r?aﬁ_ ant i body

coupl ed to peroxi dasevdraredesb vereachswel 11 iRy rRAUbaYediat S5P€for 2

hours. After further hi Ldentigaleha t Bendd pievidausopasipyng, 100 ~1
of a 50 nﬂf‘ﬁﬁ%spﬁ‘usat g(’% &\fly?gr,@%%égg (™ 5 ng/ m

mMcitrate, pH = 5.5 .containj
of orthophenjeehedbamiaws bl @thers1/ AFUGE K %r(}gegtﬁaﬁjé/rd(;&o?é&[ey%%%}f) are
added Ao egehuskl)y. Fheapltatfatsvedgubhailpeeflogr 200k mitestnet lgacdar k and

the reaction 1. s then 20 st opped by di-n 0 : .edh&ropti cal
density i s2Pe8dMEIt O ISF 'eng?ra%éﬁgg}yrloeg}]%t?glnvg%lr Qiajfr&% nr]’(la Thlt;, amount of
Apo Cl11 is calcul ated redmiénecdoe a sl i bidtdhon g verpREEEEEd Ui ng an
assayed human _serum of I L&t edr @5 Hadenothe pyadfeexeldi ti ons as
the Apo Cl PFTESAFEhed fgze(}[ﬁ?eélclf%gbnedi um  In .t he absence, pf a cheni cal

treat ment , belhweesspbnsandf S0RE ceRfls RSEUY0 Ad4i nREBIESEN) T° udder t he

condi tj’té)nsggs)%d) dfie sffgate oft DVRA Aerdheroebts. is 30 negligible. The
0

t oxi ci t ié chenical “substances on the cel|s .i.s r ege by i:he
t echni que of stai ni%§ vviHaﬁtﬁ&Ha}Lraaq &F S The acatplspvlelcsu g@gnces bri;}g about a
h

reduction igddessecket i phuofréped Clidldwnt ¢ cthe thedi BHEBYT 2 hECB5 erent
cell's. The concentyatipn _of o Gl i sured.for-gaeh tgeatyreid and
conpar ed WCSONRIE n?folfofglgﬁa( ﬁEo Jlfl?eg?%ﬁt). Tﬁ% Ezr cent ager},ofhi nhi bi tion
i s cal cul ated @etatetd ngbvoe and 39 rOP5eSANLS004FHL060-ZAGE GfHch 2

concenfrati.on Wt rea )edPR. Gt concentration w thout
treat n%{\t Titve apserégeeéljtna%éer%g\f%h?r%?tf on i%cgl cul ated onl yq,é JL_or tfe
subst ances that shoveamrding ckoy thast RFIFF R RelPLON8y ay™ B exanpl e,
the per centage; ofy Lobi bk i gasasuedaher coheicamount afbdos mIACh | 1
which X = ;nzlf); = R3 R6:r;5{~_:4-biphenyl and RO and RS 10
t oget her f @rm-CREECREEExandf ef 2¥Bet3wf VF$ 80- 100 ni cronol aro. The
concentration of conpound of Exanple 4 which gives a 500 inhibition of the

secretion of Apo CIIl in this test is 17.4 EE1.M No Cell toxicity is
observed with the conpound of Exanple 4 for the 15 concentrations studied.’
The invention is illustrated hereinbelow with the aid of preparations and

exanples. It is not intended to be limted to the disclosure of these
speci fic exanpl es.



20 PREPARATION 1 Preparation of the thione of fornmula Ila in which n = 0;
and RZ = R3 = H The title conpound is prepared by carrying out 25 the
process described in Spindler Juergen; Kenpter Gerhard; Z. Chem; 27; 1;
1987; 36-37. Its nmelting point is 195C. ' PREPARATION 2 30 Preparation of
the thione of fornula Ila in which m 290;- R2 = - C6H5 and) RIANI0M The title
conpound is prepared in accordance with the teaching of FR 2 528 838. 05
JAN 200b - 40 PREPARATI ON 3 Prefarti@h-8f1l he thione of #Bfmula X in
which n =0; RZ=R3 =H Ra =Rb =-CH3 (a)
N- (2, 2- D met hcxyet hyl ) -2~-(2-nitro5 (ghenyl )acet am de,21. 0 % go. 2 nol) of
am noacet alidehyiieci Fethy| 2aceief infIsBPOEE 1aR2082h GFPERFEPSFordn ar e
placed in g 1eRLPr 416t hek Wi the22. Zordk s 220801 xhafs t rdttiyhardne. The
reaction nediumis brought to and 1g?mai tai ned at 10C. Cﬁ sol ution of 0.2
r

mol of 2-nisResHERATacetyt chf or PABIFRT 960 AP of*Sénl SFdf%r M Hdded to
this sol uticgmditienscacihen nmed, umdspedilaivivd t oar ettempetra tiuaem taefper at ur e

and stirring.is continu or 12 hours. A odium hydrexi de
solution i ?gﬁtl‘?’&?nag)d&?,degﬁd e¢ %(? c%r?i%r%brslg’éﬁggg‘gﬁgéeg?sg}é?[ (S)I\E/’veg'to
~separate by settlimreandthe sepapatrdsowrf addmiriled dvepPaaby@doudy sodi um
sul phat e. .evapor.at i on, of spl veptundel, & eddced prEssureg, a
bei ge- col ogatéf%ryzlgl\égolclslg{i s%orgjtcaeltér%gd,gmhigghvi S rercryst allized from A mxture
of hexhfle ampreseyitsacet abwdregey oftaMsol FaSwi PREBRRRFEPRg Pbi nthof

bet ween 89 and QG A6 d hus SipAAeY. 28, (b)which R, represents

N- (2, 2- Di net hoxyet hyl ).-2- (2-am nophen I?Dace ﬁgi de .40 aof the .compound

obt ai ned i fGtEp)EdFYabove W%@b%f\?eﬁe%ﬁ ¥R nPYo £ 1EPHATHO T Hifirbgenat ed
in an aut oghaweyle theeasengeagdns. g of 50 pal | adiumon 30 charcoal at a
pressure of 120 bar_,of hydrogen. After-filteri ff.the .cat st,..and
evaporating off theThsuoSI’vegttl? 35cogm% u%% ol avglgg% talﬁ‘he_d,H:whnl%l h abré;l used in
crude 1Br mieadtesl reisth o tisd csydritiesd sivgsofcpeneral formula Ry-X

N- (2, 2- D methoxyethyln,- 2r é2-agkAeBheqyl-relwliapl nenB. & grdlkdderid ) of
l'ithium alum_nium hydride sus(%ggded |€ 28}%) m of anhydrous tetrahydrofuran
are 0 5 JANOESSM AR REERFRTE £1-3 %38 react or mai nt ai ned under an

i nert atnosphere. Ehendast i omiredbasess cobbded tara t evperiatuikrar hel ow 10C
and 35.3 g of..the canpound. [ Ln st ( hssalved 4n ) il of
anhydr ous tséilrtft?;e/lc?r orgtjer a%géggﬁgggggn%b @ hﬁ% tglgllﬁgﬁrg%l,%ﬁ rfﬁl:én’t adl n(e%’qgt this

t enper 20 ur elinEdyrhantiooe fyy i me ai Held-diethelpaingx poineradf RaEL3ol vent

for 8 hourso%/i Lhe stitll NGy cThe o eactd on pedbIMpaAgRl des0qh@dH A 10
t enperat ure elow 1 and 100 _m of water ar? a g§d slovwdﬁx%cho this.solution
so as to dé$ittloy eH&2dxceB§tRydr FAEPPPESERt . (FRECHP urfthi YUr X des
fornmed are dnainednearzd. Miyteetdes tduchl@s af@im The organi ¢ phases separated
out are dried over 15 anhydrous sodi um sul phate and then evaporated under
reduced pressure. 23 g of an oil are thus isolated, and are used jn crude
formiBS5the next stBp.IN dhs-¢ase.of nbhRoPEPRYFPASs of fay e (AHBH) 20
1, 3- benzodi.aged Ng- 2eplke@R@ts S, R, and Rs; together form a group

-CR¢=CR;- and the dashed lines represent nothing.

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

30 IVb:
R,-CO-CHR¢-Hal? IVb

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

IIa:



22.6 g (0.298 nol) of carbon sul phide dissolved in 180 m of ethanol are
pl aced in a 500 mMl reactor. 0.149 nol of the _conpound obtained in the
precedi ng step dissolved in 150 mM of ethanol is added 25 to this solution,
at roomtenperature. The tenperature rises from18 to 22& Eﬂ3 reaction
mediumis left stirring for 12 hours ga§ roomtenperature gd Wé reaction
mediumis then nmaintained at the reflux point of the solvent for 6 hours.

The m xture is then-allowed 30 to reRyrn toroomtenperature, after which

the solvent is evaporated off under reduce ressure. Athick green oil is
obt ai ned, which is recrystallizegA 100\ of ethanol. 21 g of a solid
[ t hus Nisol alteed. - 42 - 0 5 JAN 2004

with a nelting point of 79 :
5 10 15 20 25 30 35 PREPARAEI:P&E\I g grar ati/on of the thione of formula XXX

inwhichn=0 RZ=Rs =H R-_>CsHNTh&gitle conmpound is prepared in
accor dance W|th the teaching of FR 2 518 544 PREPARATI ON 5 Preparation of
the conmpound of formula XIIl inwhichn=0;, Rz =RE=Rs =H R-_ -CH
11.6 g (0.039 nol) of ~

3- (2- hydr oxy- 1phenyl et hy¥l ) (H, A, 3ahenz dlaaéelm@edafmednabsusepended in
120 m of et hanol %#e%xa&gedﬁl n3A‘D %) 9 ._gléo ml ) of

" met hyl i odfete épe‘ﬂ@}éée&rt otBhis Cs?opﬁt F‘&ﬁp&ﬁ the 3% ac’ﬂ' oh ne |um i's then
mai nt ai neds@ivéﬁ@ r gt ux cp@pBl sefurthe fs tersrterf G0 BriddW30% consi der abl e
evol utlon of net yI mer captan i.s bser he r; lhgweg ot 0 return
to room tenper at ur &% Sndef‘gé soFU‘?ﬁ %%ér?;gevacggl;&;&e%ﬂg?fw&r}ger%\?educed
pressure. ddeefrpshddebiys aqkerlsmp shlﬁiiletihytn éthﬁeraﬁa‘ﬁddépﬁﬁfiéngq@é’ous
amoni um h drOX|de sol ti dorms, which is isolated
by draini né“ of”’ § pggduﬁt tl.l%oglrrfr_\?rs\él tlrtn%éf)nm nt 37 to 1 9C are

obt ai ned, and are Eetém;béteaI | ioded q%@ﬁw%ﬁ% upetgf hgg‘éﬁ afld¥et

acet ah g, Iﬂgne& ﬁget tAM%déoéagegchasn@ e diftgorpDE Nl cof, 1zbzmymr44c The
hydr ochl ori de the title conpo nd re sta]ﬁllzes from acetone and has a
mel ting po?ﬁ%dof riyalis f§3§ ]&l r'eparation of the sul phide of
fornula Vin whichte = Os R@o;sasal:eH and althe - cApt3x2 gofo0. 1462 nol) of
t he thione. obt ai ned | Pre o] gephanehcar efplaaced in a
1 1 react o? DVRRE AR Xture |s S |9Prg u%{}?é%%srsgoﬁ at?llonbl S npl.et e. Next,
23.2 nl (Om8x2a4repl f2 selyents cHgicluding ong 5°§A|\‘|“%%ba§‘1 RHVS in 50
m of et hagol, l%dd%@lfiisop\éﬂniﬁ tptilting VTt wWree The meaot | areheedi um i s

mai ntai ned at reflux. After hour , ol vent of nder 5
reduced pr@s§Gi®l&ndPPAE Y e§P&U§nt§ tEgﬁét aken u:fﬁ?%\!SOtg&?ﬁgle% dtlicheétjhyl

ether. A pbeﬁpwu&ﬁsepfx@mt which is dissolved and washed three times with

50 m of diethyl et ?a 4}6&91 'ggl\lr'&q@é reduced-peessyne, 59-8.9 of a
cream col oured pro uct yi eld = 99. 4 w.th a rreltl n% 10 poi t of 171 173C
1.

are thus i sohatefiropey N S@GW“D'IVS@)ICQ d5m SECE1. 3% (P 10. 10
(1H s)g 71{4;% Zfl\%f!ar(cﬂﬂ",arf@ e BrB0oBe ol 2H, ) 3.27-3.24 (2H, m) 2.85

(3H, s). Pr aratlon of oLhe ) fog%allool ntcy\,hlch X =
“NCH3: 'n = o Rz = ’RRPEERBTICH W™ tugg%% is g (0.0264

nol ) of the2swqhi de of forrrul a V 20 obtained in Preparatl on 6 125 m of
acetonitrile dried lotvdma rmggcggq{veylee% £4 PrraBemb. e Wodidylat

sarcosinate are pl ace react or nmi ntai ned der a ni iogen
at nospher e thEher af konr &ampesidyed af 96m TehpeRht uPeS or 13 H

furthess 2 g,Qf, altylsolvent 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 -CR¢=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:



25 sarcosinate are then added and the reaction nediumis refluxed for 6
hours. Next, a further 2 g of ethyl sarcosinate are added to the reaction
medi um and the m xture is refluxed for a further 14 hours . After this
reaction time, no further evolution of CH3SH is 30 obserﬁ §ﬂﬁ reaction
mediumis then concentrated by evaparagi an under reduced Sr@g after
whi ch the bei ge-coloured solid obtained is taken up in 200 m of mater pl us
30 m of aqueous 70 sodi um bi carbonate 35 solution. The solution is
extracted wi th dichl oronet hane and %rled over anhydrous sodi um sul phat e,

and the solvents are then evaporat ed? Rae residue is then purified by
chromat ography on silica gel us di chl or orret hane/ et hyl acetate
m xt ure. 0 5 JAN 200b - ~4 gllof a eJ.onwsolld with a nelting point

of 132134C are thus |solaréd” ter ecry al Ilzatlon froma mxture of 30
m of hexane and 40 ml of ethyl 8f a pale yellow solid
(yield = 47.50) with a 5 nelting p0| nt of 1 2- i 4C are isolated. 1H NWR
(300 MHz) DVMBO) b (ppn): 7.30-7.27 (1H, n); 7.22-7.16 (2H, m): 7.05-6.99
(1H n); 4.18 (2H, s); 3.88 (2H, s); 3.14 (3H, s); 3.12-3.07 (2H, s). 10
EXAIVPLE 2Preparati on offtiwitoRpound ok: f 8RAUIRe |3 FRhREh SeELnaft Fo10; ' R2 =
SRR BS £ R0 Ratke @éé%%s%htgrem@ma )@Nody I, he sgompound
iC

of formJIa = Ra_andRbt oget her
f orm - CHz- cepcaed Fitd 0@38’I|‘?[’§I‘5’)¢t(ﬁd t@%“s‘{ﬁ’bw%leoébttii%eﬂ?ﬁ?’?%ﬁaro ion 6,
80 m of acetgpinhiikl €rand 5.2g 20 t0.029 nol; 2.1 eq.) of the follow ng
amne: Hz N-CH2-~~-C6 H5 0 U are pl aced in a 10G m reactor

mai nt ai ned under a 25 nitrogen atnosphere. The reaction mediumis

mai nt ai ned at 50C for 12 hours aNH:;iGHRHEQ-&| owed. to returilto room
tenperafure (20C). 100 M of diethyl ether are then added. The precipitate
formeciL Is filtered off at 20C 30 and washed 3 tinmes with 15 m of diethyl
et her and ihewhdchedthmderrbedideE W stfeRe515 PrAterFLam£8I Gur ed
solid prodychrukthng rnRtdimg cpeitnt 1 f 1220Q ar ent hisi il ainBé@dumTherd esi due
is taken up |n ag%eeous 703 gl um_bi arbonate solution (100 m) and left
stirring foRr938” AR RsS anFﬂeﬁ PVPtered, washed with water and dried
under reduced presEuneples- oS prGtEcﬂANQZ@(IAIDUtﬂ:& cEof bher cambesiydur ed
solid th a I ng r d t

recr ysl}[,gal | i zarr?onhfrot%oéltgoa% 2’% %hano QCEQH% %%d?mﬁl t%é%oﬁlalev{nl th a
nel ting point “&FCREFLIVGC GHauDs | Kol %%’%@Inlq“hﬁé’néﬁﬁﬁéﬁndqr§ef“ﬁe Thyfttr i odi de

sal t of thephi tygrc0BDEUA, ub@&@hba f oM & bign elveiment a|arfh"18.|S}CSisS of the
product obt al ned ield = 69;5 (p 9.39 (s,
1H): 8.36 (2R s)ag% 38 FPIRF tH”l?n) %ngipes 8'7\1‘??‘"2}-911%%/50}—?7 H@) 3 9.3.88
(2H, m; 3G62r§ G’ﬁl(eﬁxlsl Vigp;la® 48 (2H, "s); 3.26 (2H t, 4.5 Hz); 2.80
(2H, t 4.6 Hz ) Pﬁf‘a‘%?{ ﬁpé’llr [ the glqgg ypdsof g%@l a ledan 15
wh.ch%?_NH n APl By S8y EaTR cng%: “O6H5 3 g
of the conﬁéﬁﬁ@nb’ﬂt aw|rﬁazt@§ é)r%%?/"eecéolﬁoﬁ*ﬁ o °§0(5:yrﬁ_11cﬁ et hanol
and 200 m oof neN-BGE1are eltaged in a 500 m reactor maintained under a 20
nitrogen atnosphere, The xture is_r uxed for 5 ho e | vent is
then evaporated of Fhdfderr T RIBE Pr e Cg '%l?lé.lvi o)at ng lé\%t %%qé’?% added to
the resi dugoandlehesIm xéacelng ‘wigthedhé wised phiitde 1601ial pofefdizstthiyt et her.
The s tiaq basi_f queous 25 300 sodi um hydroxi de sol ution,

whi | eoégeepl %g ft ﬁm%t%‘enplvg[(rga ur Vg'el ow 20C. The creamcol oured precipitate
formed is filtered off and then washed with water and dried under reduced
pressure at 80C. 1.8 g (yi e\gh=CHRB)-®FRa credla col oured solid with a 30
melting point of 194-206C are “t hus |sg§f ed. 1H NWR (300 1~3z, DVsO S
(ppm 9.18 (1H, s) ; 7.28-7.11 (8H, n)& 6.67-6.65 (1H, m; 655(1H s);
3.94 (2H, t, J = 4.7 Hz); 2.91 (2H t~a]"8 4.6 Hz).

in which R¢ and Ry are as defined above for formula I
30 and R, and Rp are, independently, (C;-Cg)alkyl or
together form a linear or Dbranched (C;-C¢)alkylene

chain, preferably a (Cy;-Ci)alkylene chain.



- 46 0 5 JAN 2004 EXAMPLE 3 Preparation of the conpound of formula | in
which X = NCH3; n=0; RZ=R3 =Rs = H R4 + RS =-CRs=CRS; R7 = -CsHS 5
1.4 g (0.00531 nol) of the conpound obtained in Exanple 2 and 46 m of
di met hyl f ormam de dri ed over nol ecular sieves (4 A are (d geetlli n a 100 nil
reactor. The m xture is stirred untiR2coenpletely dissolved. 0.22 g of a 600
di spersion of sodiumhydride in oil 10 (0.005575; 1.05 eq.) is then added,
at 20C, and the nirxkure igrdfaftrdd reaketawbt h sBFeri ng,eSRFICEY 1 nut es.
Next, 0.4 0.006372; 1.2 eq.) . af yl iodide is added in a single
portion' .1%égf‘8§8 F&r?sn?&qiaur%n%l%wgt ik{éscte%%"or 48 hours and is then poured
into 15 600 m of Neaertharicdstshe $dl Utdyn s ERVi&EEEE wrPh RF M COr omet hane.
The conbi di ext rba%é’ﬁ greod/i@%taegﬂ Wi vabercandidy egdoRysr samhydrous sodi um
vent

sul phat e, nd “Che s I's evaporated off under reduced pressure. 1.1 g
of a yell dutbib @rel obeminbde Tedahd ¢af eP¥altCPR LIRS 20 EGnpdtind i s
prepared Ry,the action of1QReredui valeMerof naltefiazclcidiies net hanol at
roomtenperature. The solvent is evaporated off and the residue is
recryst al LinzédzPléMim&shanol 0.78 g (yield = 37.50) of a white solid with a
mel ting point of &E3 165G éstt heed2¥ disothied.reHd v (890 aMRQ1DVEO) 8

(ppm: 7.51-7.23 (10H, ; 6.10. (2H, ..s),. 4.11-4 ) a4 A 3H, s);
3.19 (2H, splvent 5C.aip"f‘42¥% ?g Ifg)fﬁ{ﬁ{ié”d)’%r é;})%r eﬁ? o%erg‘fzya_p%ﬁpegﬁhd Zf)f fornul a
| in whi choXvenS, whith);mdR2 thiR8 ke RserefteR~-15 §- Jughe®yl ; R4 and
RS t ogether form. - =CR-~ . L | ) of the thione obtained in 35
Prepar at i 8ﬁef,on§§(fq§1$e (()%3 gﬁ%@a%é%é%%i d and 25.5 %&(9.2. 5 mmllj) of

br ononet hyl  par a- iy | phenyEaRELBRe 16 3 FEFBAUCEE | HHOG H " r eact or
equi pped W th 2. condenser . cibe Jomddilrel | sbgraded |yfbeoughte tDiref| ux, with
stirring, and mal ntai ned at r flux_ for %hours. - 47 - 0 5 JAN 2006 The
reaction FE@RUKS st}t%é?PW’écg o 4%E™TRe precipitate (hydrobronide) is
filteged off, rinsed with diethyl ether and dried. The residue is taken up
in 200 mM of ice-cold water ang_ the resulting solution is 5 basified slowy
by addition of aqueous 300 sodi hydRexi de sol ution with vigorous
stirring. The anmount of soggh 8xi de requi rﬁg._pg erve the stability
of alkaline pHis tlwg) [he solNHion is thentexttacted twice with

met hyl ene chloride. Next, &\ ﬁ{e%(fﬁggts are r@ns@d with water and dried
over anhydrous sodi um sul phate angd t setQeiRe+<C +hR€&r evaporated of f under
reduced pressure. A pale yellowsolid is thus isolated (yield = 850) which
is recrystallized fromtoluene so as to obtain the title conmpound, in pure

15 form which has a nelting point_of 199.5-200C ( le.4

hydr ochl oriTié"asF® Bf Fai sKeonPounte i s_}%pr e%araen§b1§/° aggl ngs ahggg/?ggl ution of
hydr ogen cli®ré déorn Bbhanbhe Theamdl filmg pBhat cemathingd saPEULE1Dg9. 520
300C (Fxanpl e 44) . 0 DMEQ d6) 0t3c024( 24br at SvO7of2H, m;
6. 4 (%EX ;%)r;or%.ﬁ%f‘ 314—1?7’!%&?79 N%?hm ; 75. 1 (iH m 7 4-7. 6 ( 5H
m ; 7 . 7h® keHpng . oH5ipy (8B A DVBE FB WS he SRYBPEERI ori de: 3
(2H, m; 4;42HapBle,6.8s Tehehlddeatld (1H, aexichangeabiems)so BXAMPRE 5 30
Preparation of a co ougd of Eormél.a Il inwhich X=S, n=0;, R4 = RZ =R3
= H RS =mnmb%gghé §1 pRENYFT-2°7 g (15 nmol) of the thione obtained in
Preparation 1 and 150tht sokntiet paBydrefuedhraar® ¢f azeleB5s| Acadz256 n

t hree-necked flask _equj pped_wt d I W4 hpeaGideg@uakd thshe. The
react ?gn et Thit saﬁgg{ egggea\r%ftl%ﬁanrﬁ)? %%g'%t hr}ll\%%ebhas conpl etely dissol ved)
foll oned hyrsfewenddition of 6.6 g (24 nmol; 1.6 equival ents) of 0 5 JAN
2004 - 48 brononeghyl-paca- phenyl,phepyk ketode i are) nesplecially,

tetrahydrofuran. A product which precipitates is observed. reaction
nmedi um i s &keptist RFAAng HoEMif W&J?‘{'SCP’E?%W el xfn,e% ‘—’lél%psrl‘;érL ?lﬁntagt eis

filtered. g£fa5 apdipilusedswibhodiet hgkiet herriTheopresiepiiat @disl.t hen
suspended in 200 mM of ice-cqold water _and th ensi: i n -Rasifi ed
sl owl y Oby 566#26058@55%n§§%9‘? (RN h?&rlg%(i dg“e?é%ﬁt :éo%nl%vm t%%/diigqra%ﬁs
stirring. Bheoamuunitcidfomsioil unbbydnoxirde laddudid s PABCANTIHLTII ¥ qui red to
obt ai n st abi I1'“t§ of ﬁhei%l Ié%lii ne pH The white solid is then filtered off
and recrysPal Y284 P&t REAG. The title compound, which has a nelting
poi nt of 239. 5- 240Cheyi efehct B8Y) , is Cieperaddivat egorried out —at

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




1H NWVR (300 Mz, DMSO-d6) 8 (ppm: 3 (2H, m; 15 3.2 (1H, m; 3.4 (1H m;
3.5 (1H, d, J =11.8 Hz); 3.7 (1H, d, J = 11.8 Hz); 6.9-7.9 (13 H m).
EXAMPLE 6 Preparation of a conpound of fornmula | in which 20 X =S; n = 0;
R4 and RS together form-CRs=CRS-; Rz = CsHs; R3 = H; R@ :Aa—{\rk @ ™10
g (0.039 not) of the thione obtained2an-Preparation 2 ar SpJ} @ in a 250
m reactor containing 125 m of acetic acid. 7.9 g (0.047 nol) of ethyl 25
brompacetate are agded dropw saskd thvs soleut reacandnt lepeadti O nediumis
refluxed for 9 hours. A white precipitate i.s for ter;goolipg to room
t enper at utk eRéchy@eshr dRTe $oF medifs & a}'i‘ynéerao%%r%eg%%gdul&h@i s dried
and is suspgpdedni RsWaEeEn t3Q%o3E lgmyenifirmredrioxiale( @olCs) PéHareladded to
this suspensjon untjl tge pH i s basic. The product is drained and then
dried, af EBFRWAFCREPE™PS recrystallized froma mxture of hexane .and et hyl
acetatse. 8.2 g of Thhe dhdie poapesand lefichthash® ¥ eRRER poPAt Odf
156-158C, are 35.thus isol at.ed.. . ; 0 red8nt EXAVRYE rbgemepar at i on
of a conpSﬁWBOBPdFoPﬁulfgrfn%ll% \/Tv-nilcrﬁ @(ﬁiégl;’gngépo; R4 and Rgat oget her form
-CR6=CRS- ath®d.c tc3 - R6 - 'si; F7 ~ Chi 5 3.0 g (0.0168 nol) of

2-t hi one- 4, 5-di hydro-1, 3@8n%9ﬂitﬂé%9iz@se @l 8o#beBboh8iN336& omplouraf et hyl
bromacetate in 50 nt of toluene are placed in a 250 r(r{: _t@r)%%qucked flask.
The react b6n rfioxtwle i <Lt heh rEPEGRed T orf PATCHYGT with stirring. The

M Xture i ﬁcglégw%qytlol retur rxctsocgﬂm}tlememb aikylwat erorpeuaduedus

anmoni um roxide solution are then_a a act Lo Jdmrdidgn i s
extract edoéttaﬁn@fihylf%e‘fqgfgg i%tjé?pl&reggﬁgst ﬁ%ﬁ%ﬁs %%ggn,i ¢ extracts
over anhygrneus sodhanosulphatet tloé 15orendd ofteded uml s Widdbrated. 1.4 g
of an ochrecol oured solid ich v tallizesd,remeihanol are d:hus

i sol at ed. rﬁpﬁ?rsef%csr ystal | ;Q,?ét(?%)n‘fﬁ%% mel tin (lﬁoi nmf) olf}alt hi,s solid is 111
to 112C  1HsNVR)E300 (MhizCs GOGLBY ap@pral 3 ZEp £ 2 2 9L 18 (4H,
8); 7, 26- T, 3( 2H), Mhe )Z(afle%e?xc‘:‘e (PH, 2 Ndus EXAMPLIER 8e Pr epar ation of a conpound
of formula 1T 1'n which =S n=0 KK ang RSetS %%t.i.@grlyf or rgfgg?ih@f@RS-; 25
RZ = R3 = R6 = R-Ex0ILD Phf PRESRonPdlind Sbtained i Preparation 3 in
140 ml  of 1aEROUS =@h Sulsphur Neretiny lswinrticoi g .e pltadearin dP5 ni
reactor. The.m xture is mai i nat theyrefdioheernt of the
sol vent . THe 30 &4 1%n e %%%18§g0%%8\%ggtggn§r eturn to@: oom fepperature
and i s themigpoured onNomgthivipaPeréfingrer andPYEe9 At er extTaction with
chl orgporrsgﬁrygldira/iim)qiygii&r%,trgetglwen anhydnousirsodiviasitphat e, the
sol vent is evaporated Qfﬁ{ﬂ. %}g%of.ﬁ.tgigkdokl ape E?9§aﬁ§l‘2§%@i ned. This
oil is di a6 §n NOT MOV ACE BN 577 g of nal efic acid are then
added. The productriobt abnedtabher tonceatratingg ¢we $&-§ i HRPFS the nal eate
of the title comound. This pLod i 5a¢AN 2004 - 50 recrystall3zed
from acet dtie, r%%p%%u% é% t%]?ﬁggéﬁazpatﬁgl ting point of between 121 and
123C. The conpounds of Exanples 9 to 192 bel ow were obtai ned using the
processes illustrappdrh tkxagRkesof Theo dbrgioovrels Tebl fermula & bRl ow

report the characterizatiqn data obtai o] f 3 hesgregaReEyNds. m p.
denot es t HERheERt FRG SBiS&i‘F% WW%EE%?%E%@‘F&@E‘@@M% a§r300 MHz in 10

sol vent S.-Fheiabbhévhati diss cthet, thamdanhréyesehe 2F6M ol ng™fedi ngs: s:
si ngl et ditgggggg} 12o4m thi PLebuy MHHLPREL. and R, represents

hydroxyi.
30 These compounds may be prepared by reacting a

sulphide of formula V:
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T TN 2 N UN S c~-i c¢,>1l1ccD,- T~? ~. y N=
! x T L(7 COr- UCDA < f-0CS7r NNFf'=U=~1° 2
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in which T and Rg are as defined above for
formula I and Y is a leaving group, at a temperature of
between 50 and 150°C, preferably at a temperature of
between 60 and 100°C.
10 Leaving groups which may be mehtioned include a
halogen atom, a (C;-Cg)alkoxy group, an imidazolyl group
and a (Cg-Cig)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 Ry and Rs do not form
~CRg=CR7~
These compounds may be prepared by reacting a
sulphide Va: ._
R> R,
=
(R1)n“© N—R,4 Va
25 o N%S—-alk
in which n, Ri;, Rz, Rs, 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
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~ .. O; which they qiaslPPdQl%nesTrePre&e“\‘i Ve, %580 K gear T (-
~ 1 O) -R,¢ogeth¥rZfbrm CCRBl=cRI-,andNR, represents hydmxﬂ
These compounds are readily prepared Dby
reacting a thione of formula IIa:
10
R
2 Ra
(Ry)n A
N
S
H
in which n, Ri, Ry and R; are as defined above
for formula I, with a halo derivative of formula X:
15

Hal®-CHR4-CO-Y X

in which Hal® représents halogen and Rg¢ and Y
are as defined above for formula VIII.

20 This reaction is preferably performed in a
C¢-Cip aromatic hydrocarbon of the type such as toluene
or benzene. The temperature at which the reaction is
performed is generally between 80 and 130°C, for
example between 100 and 120°C. Preferred cornditions

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:
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in which n, Ry, Rz, Ri, Ra and Ry, are as defined

above for formulae I and VII, with a strong acid such

as sulphuric acid or hydrochloric acid, or

alternatively with one of the acids listed above in the

case of variant C.

According to this process, the reaction
temperature regquired depends on the strength of the
acid used.

Generally, a temperature of between 10 and 40°C
is sufficient, for example between 20 and 30°cC.

This reaction may be performed in agueous

medium. In this case, the reaction medium obtained must

be homogeneous.

H) In the case of the compounds of formula I in
which the dashed lines rep;esent nothing, X represents
0 and R, and Rs together form ~-CRg=CR;-.

These compounds are prepared by thermal

cyclization of a compound of formula XII:

Ra Rs

(Ri)n N=CHR;-CHR¢-OH "
N S—alk

NIV~ f

T12 O~ 1~ ~
a ~r~cY NI

~

in which n, R;, Rz, Ri, Rg and R; are as defined

above for formula I and alk zrepresents (C,-Cg)alkyl,
followed by dehydrogenation of the resulting compound

of formula XIII:

rNMCTT- ~T~-TI ~~~~"0~0O0r.
-~~~ .~~~ ~~f ~c~~rtf7Tr'
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NO~N~~~Ut~rcaEkEttr', ~NFcVCl ~ s1 ~T.C'dNu7 ~1"°
ENX~~~NTN_ "~f" _ ~N~~~G/prtn~ U ~Nt!)r crM7 (n
tlh Ol Zr NQ-1 ~ -~ | i~ OT(jr[O NI~NNj N.~~M~. ~
O~f7.-Cj~C~~"8D_CO~~r" ~0~C);, "7troC'~~~CDCaC~"'D
= . ~ CH : nj 27'-_T a . ~r ~'r Tlan©On Fc' O N E
E~“n E ~ ~~conc' ~E T 2 _r~"-QDNrU(5~Jm?\9PNC~nC'A)
NNI O~~r~00,AT¢(t aomo. ~Uconcoti . t-~nGC Nc' -~
UC)) ~r ¢c~7 ~U7 Nc'~c"" D C~%- ¢''~CONMbCDCOI~NTTT
T11 1t TONDbhAhT T -7 W UNLRt UO~ rvi U~UTfV YY
U, N/ TUt _ONNN (M) fol | oiTgThoreoveill il lustrate the formul a
| inwhich X =S, - 55 threag wredﬂ_ﬁion of R& =H, RB=H. 0
5 JAN 2004 in Table 2 conpounds of o~ €

according to the standard processes of organic
chemistry, so as to obtain the expected compound of
5 formula I. The thermal cyclization may be performed,
for example, in a C3~Cs monohydroxylated aliphatic
alcohol such as ethanol, isopropanol or tert-butanol as

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

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

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

15 the dashed lines represent nothing.

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

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

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

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

25 & Sons, 1988, page 536); :

- 2,3-dichloro-5, 6-dicyano-1, 4-benzoguinone or DDQ
(cf. Organic Synthesis, Vol. 5, published by John Wiley
& Sons, 1988, page 428; Synthesis, 1883, 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 R4 represents a hydrogen atom.
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These compounds may especially be prepared by
following and optionally by adapting any one of the
processes described in:

- Spindler Juergen; Kempter Gerhard; Z. Chem.;
27; 1. 1987; 36-37
or .

- Setescak Linda L.; Dekow Frederick W.; Kitzen
Jan M.; Martin Lawrence L.; J. Med. Chem.; 27; 3; 1984;
401-404.

These two publications more particularly
describe the synthesis 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-
benzodiazepine-2-thione.

By way of example, when R> represents
optionally substituted aryl or hetercaryl and Rj
represents H, one route for synthesizing the thione of
formula II in which the dashed lines represent nothing

is proposed in Scheme 1 below.
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20 and 50°C and preferably between 30 and 40°C.

After dehydration of the intermediate alcohol
(in acidic medium), compound XV 1is recovered in the
form of a salt. The nature of tﬁe counterion in
compound XV (which counterion is not represented in
Scheme 1) depends on the acid used for the dehydration.
In the next step, compound XV 1is treated witﬁ sodium
nitrite in the presence of a strong acid such as
hydrochloric acid, and the intermediate compound 1is
then treated with a Dbase and preferably with a
hydroxide of the type such as an alkali metal hydroxide
or ammonium hydroxide.

The diazo compound of formula XVI obtained is
then subjected to a hydrogenation in the presence of
nickel in a solvent of polar type such as a
(C1-Cglalkanol or an amide of the type such as
dimethylformamide, at a teﬁperature of between 30 and
100°C and preferably at a temperature of from 50 to
70°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,1-C¢ aliphatic alcohol, for example in
refluxing ethanol.

Another process for preparing thiones of
formula II in which R; and Ry both represent a hydrogen
atom and the dashed 1lines represent nothing 1is

illustrated in Scheme 2 below.
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The amine of formula XXIa 1is prepared in a
conventional manner by the action of thionyl chloride,
followed by ammonia, and finally by catalytic
hydrogenation in the presence of Raney nickel.

Next, the carbonyl function of compound XXIa is
reduced by the action of a suitable reducing agent.
Examples of suitable reducing agents are hydrides (such
as lithium aluminium Thydride, sodium borohydride,
sodiﬁm cyanoborochydride, BH3/BF3;-Et;0 and EtiSiH), zinc
in hydrochloric acid medium, lithium in ammoniacal
medium or Raney nickel in ethanolic medium.

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

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

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

One possible synthetic route consists in

reacting the appropriate thione of formula II:

(Ra)n NR, !

in which n, R;, Rz, Ry and Ry are as defined
above, with a halide Hal®-alk in which Hal® represents a
halogen atom and alk represents (C;-C¢)alkyl, in a polar
protic solvent such as an aliphatic alcohol, for

example a (Ci-Cg¢)alkanol. It is strongly desirable that

NT r'ii
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the alkyl -chain of the alcohol used as solvent should
correspond exactly to the alk chain of the halo
derivative.
The reactzion of the thione II with this halo
5 derivative is preferably performed at a temperature of
between 15 and 50°C and preferentially between 20 and
30°C, for example at room temperature.
This process is particularly advantageous for
the preparation of compounds of formula Va in which alk
10 represents methyl.
Preferably, Hal® represents an iodine atom.
The compounds of formula XI in which R;
represents a hydrogen atom may be prepared using the

process illustrated in Scheme 3 below.
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The amide of formula XXIV is prepared
conventionally starting with the acid of formula XXII
by the action of thionyl chloride and the appropriate
amine of formula NH,-CH,-CH(OR:) (ORp) in which R. and Rp

5 are as defined above for formula XI.

Next, the amide XXIV 1is subjected to a
hydrogenation reaction in the presence of palladium-on-
charcoal so as to convert the nitro function into an
amine function. This conversion is performed under the

10 standard conditions of organic chemistry.

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

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

The compounds of formula XII in which R3

20 represents hydrogen may be synthesized by carrying out

the process illustrated in Scheme 4 below:
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The amine of formula XXVII is prepared simply
by reacting an amine of formula NH;-CHR;~CHRe¢-OH, 1in
which R¢ and R, are as defined above for formula I, with
the acid chloride of formula XXIII. This reaction is
carried out under the standard conditions,
preferentially in the ©presence of a base, and
preferably of an organic base. The next three steps,
which lead to the compound of formula XXX, are carried
out under conditions comparable to the case of the
conversion of compound XXIV into compound XI
(Scheme 3). Next, compound XXX 1s reacted with Hal’-alk
in which Hal’ represents a halogen atom and alk is
(C1-C¢)alkyl. This reaction may be carried out under the
conditions specified above for the conversion of the
thione II into the sulphide o©f formula Va. This
reaction is preferably performed in a CC;-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.

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

M 0

N
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in a 100 mM phosphate buffer, 1% BSA. 100 pul of each
dilution are placed in the wells of 96-well
microtitration plates sensitized beforehand with an
anti(human Apo CIII) polyclonal antibedy for 18 hours
5 and passivated at a rate of 1 Ug per well in 100 mM PBS
and passivated with 200 pl of 100 mM PBS per 1% BSA for

1 hour at 20°C.
Each dilution of medium 1is incubated for 2
houré at 37°C and the wells are then washed with 4
10 baths of 100 mM PBS, 0.3% Tween 20. 100 ul of a
solution diluted in 100 mM PBS, 1 BSA of
anti{apo CIII) polyclonal antibody coupled to

oe

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 ul of a 50 mM phosphate buffer,

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

phenylenediamine and 0.5 pl/ml of hydrogen peroxide

(H,0,) 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 pul 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 "palibration curve produced
using an assayed human serum of Apo CIII and diluted

25 under the same conditions as the 2Apo 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:
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100 —(Apo CIII concentration with treatment x 100)

Apo CIII concentration without treatment

The percentage of inhibition is calculated only
for the substances that show no toxicity on the Hep G2
cells.

By way of example, the percentage of inhibition
measured for the compound of formula I in which X = S;
n=20; Ry =R; = Rg = H; Ry = 4-biphenyl and R; and Rg
together form -CRg=CR; (Example 4 below) i1is 80-100
micromolar%. The concentration of compound of Example 4
which gives a 50% inhibition of the secretion of
Apo CIII in this test is 17.4 pM. No c¢ell toxicity is
observed with the compound of Example 4 for the
concentrations studied.

The invention is illustrated hereinbelow with
the aid of preparations and examples. It 1s not
intended to be limited to the disclosure of these

specific examples.

- PREPARATION 1

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

The title compound 15 prepared by carrying out
the process described in Spindler Juergen; Kempter
Gerhard; 2. Chem.; 27; 1; 1987; 36-37. Its melting
point 1is 195°cC.

"PREPARATION 2 _

Preparation of the thione of formula IIa in
which n = 0; R, = -C¢Hs and R; = H

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

1-tJC d Q 4! ~~41C(0,~.IDC7/ = ~=11 =1~ ITI
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PREPARATION 3

Preparation of the thione of formula XI in
which n = 0; R, = R; = H; Ra = Ry, = -CH3

(a) N-{2,2-Dimethoxyethyl)-2~(2-nitro-

5 phenyl)acetamide

21.0 g (0.2 mol) of aminoacetaldehyde dimethyl
acetal dissolved in 200 ml of chloroform are placed in
a reactor together with 22.2 g (0.22 mol) of
triethylamine. The reaction medium is brought to and

10 maintained at 10°cC. 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 - Agueous 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 sol&ent under reduced pressure, a beige-coloured

20 solid is obtained, which is recrystallized from a
mixture of hexane and ethyl acetate. 35 g of a solid
with a melting point of between 89 and 90°C are thus
obtained. N

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 oil 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 lithium aluminium hydride

suspended in 280 ml of anhydrous tetrahydrofuran are
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placed in~a l-litre reactor maintained under an inert
atmosphere.
The reaction medium is cooled to a temperature
below 10°C and 35.3 g of the compound obtained in step
5 (b) dissolved in 350 ml of anhydrous tetrahydrofuran
are added to this solution, maintained at this
temperature. The mixture is maintained at the reflux
point of the solvent for 8 hours with stirring.
The reaction medium 1is again cooled to a
10 temperature below 10°C and 100 ml of water are added
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 o0il are thus isolated, and

are used in crude form in the next step.

(d) 3-(2,2-Dimethoxyethyl)-4,5-dihydro-{1H,3H)-
20 1,3-benzodiazepine-2-thione
'22.6 g (0.298 mol) of carbon sulphide dissolved
in 180 ml of ethanol are placed in a 500 ml reactor.
0.149 mol of the compound obtained 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 solid with a melting point of 79 to.

81°C are thus isolated.
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PREPARATION 4

Preparation of the thione of formula XXX in
which n = 0; R, = R¢ = H; Ry = =-C¢Hs

The title compound 1s prepared in accordance
with the teaching of FR 2 518 544.

PREPARATION 5

Preparation of the compound of formula XIII in
which n = 0; R; = Ry = Rg = H; R; = -CgHs

11.6 g (0.039 mol) of = 3-(2-hydroxy-1-
phenylethyl) - (1H, 3H) -1, 3-benzodiazepine-2-thione
suspended in 120 ml of ethanol are placed in a 250 ml
reactor. .

11.0 g (0.078 mol) of methyl iodide are added

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
temperature and the solvent is then evaporated off
under reduced pressure. The residue 1is taken up 1in
diethyl ether and dilute aqueous ammonium hydroxide
solution. A white precipitate forms, which is isolated
by draining. 7.6 g of a proéuct with a melting point of
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
recrystdllizes from acetone and has a melting point of
132 to 135°cC.

PREPARATION 6

Preparation of the sulphide of formula V in
which n = 0; R, = R; = H and alk = -CHs |

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 CHiI
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dissolved 4in 50 ml of methanol are added dropwise to
this mixture.

The reaction medium 1is maintained at reflux.
After 1 hour, the solvent is evaporated off under
reduced pressure and the residue is then taken up in
500 ml of diethyl ether. A precipitate forms, which is
dissolved and washed three times with 50 ml of diethyl
ether and then dried under reduced pressure. 59.3 g of
a cream-coloured product (yield = 99.4%) with a melting
point of 171-173°C are thus isolated.

'H NMR (300 MHz, DMSO) & (ppm):

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).

EXAMPLE 1

Preparation of the compound of formula T in
which X = -NCHj; n = 0; Ry = R; = Rg = H;
R, + Rs = -CRg=CR;-; R; = -OH

8.5 g (0.0264 mol) of the sulphide of formula V
obtained in Preparation 6, 125 ml of acetonitrile dried
over molecular sieves (4 A) and 6.8 g of ethyl
sarcosinate are placed in a 250 ml reactor maintained
under a nitrogen atmospheré: The mixture is stirred at
room temperature for 15 hours, a further 2 g of ethyl
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
observed.

The reacticn medium is then concentrated by

evaporation under reduced pressure, after which the

r

beige-coloured solid obtained is taken up in 200 ml of

water plus 30 ml of aqueous 7% sodium bicarbonate

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.
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3.4 g of a yellow solid with a melting point of 132-
134°C are thus isolated. After recrystallization from a
mixture of 30 ml of hexane and 40 ml of ethyl acetate,
2.7 g of a pale yellow solid (vield = 47.5%) with a
5 melting point of 132-134°C are isolated.

'Y NMR (300 MHz, DMSO) & (ppm):

7.30-7.27 (1H, m); 7.22-7.16 (2H, m); 7.05-6.99
(LH, m); 4.18 (2H, s); 3.88 (2H, s); 3.14 (3H, s);
3.12-3.07 (2H, s).

10
EXAMPLE 2
Preparation of the compound of formula I in
which X = -NH; n = 0; ‘Rz = R3 = R¢ = H;
R; + Rs = -CRg=CR;~; R; = -C¢Hs
15 a) Preparation of the compound of formula VII
in which R¢ = R, = Rz = H; n = 0; R; = -CgHs; Ra and Ry

together form ~-CH,-CH;-
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 eg.) of the following amine:

HZN—'C HZ_-/C{—CBHS
O O

are placed in a 100 ml reactor maintained under a

25 nitrecgen atmosphere.
. The reaction medium is maintained at 50°C for
12 hours and is then allowed to return fo 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 agueous 7% sodium
bicarbonate solution (100 ml) and left stirring for 30
35 minutes and then filtered, washed with water and dried

under reduced pressure.
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I T - 76 TABLE 6 ~S-C HA-C O Z ~N H §¥ 5%
2l ~haracteri zati on datal20H P= 198_CzAVR 300 MHz ( QVSO QR@ 0 9(2H, m
,3D3.(1(1H,rr);~3233(1Hrr) 3.4-3. 6 ?2Hrr);|~~6869(IHrr)
6.9-7.2(9H M ;7.4;7 2 ARV %ﬁ%,%z ES- meldiHgl ~P= 232
%as o o R 308 R ?Bwé‘ocge%’“f‘% 1El’(fz THEE A m,e% 3.1 (1
~IH M ; 3. 2e8iAL (2 HIf n)2678219°C are thu obtalne After

recrystallization from 100 ml of ethanol, 4.3 g of a
white solid with &a melting point of 217-219°C are
5 isolated. This compound is the hydriodide salt of the
title compound, as results from the elemental analysis

of the product obtained (yield = 69%).

'H NMR (300 MHz, DMSO) & (ppm):
9.39 (s, 1H); 8.3¢ (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; Rz = Ry = R¢ = H;
Ry + Rg = -CRg=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 aqueous
25 30% sodium hydroxide solution, while keeping the
temperature below 20°C. The cream-coloured precipitate
formed is filtered off and then washed with water and
dried under reduced pressure at goec. 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 (1lH,
m); 6.55 (1H, s); 3.94 (2H, t, J = 4.7 Hz); 2.91 (2H,
t, J = 4.6 Hz).
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1.4 g (0.00531 mol) of the compound obtained in
Example 2 and 46 ml of dimethylformamide dried over
molecular sieves (4 A) are placed in a 100 ml reactor.
The mixture is stirred until completely dissolved.
0.22 g of a 60% dispersion of sodium hydride in oil
(0.005575; 1.05 eg.) is then added, at 20°C, and the
mixture is left to react, with stirring, for 30
minutes. Next, 0.4 ml (0.006372; 1.2 eqg.) of methyl
iodide is added in a single portion. The reaction
medium is stirred for 48 hours and is then poured into
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 o0il are obtained. The maleate salt of this
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 melting point of 173-175°C is thus
isolated.

'H NMR (300 MHz, DMSO) & (ppm):

7.51-7.23 (10H, m); 6.10 (2H, s); 4.11-4.08
(24, m); 3.54 (3H, s); 3.19 (2H, t, J = 5.1 Hz).

EXAMPLE 4

Preparation of a compound of formula I in which
X =8S; n=0; R, = Ry = Rg = H; Ry = p~-(phenyl)phenyl; Ry
and Rs together form -CRg=CR;-

'16.5 g (92.5 mmol) of the thione obtained in
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.

465 and 467
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5 Dbasified slowly by addition of aqueous 30% sodium
hydroxide solution with vigorous stirring. The amount
of sodium hydroxide required to observe the stability
of alkaline pH is thus added. The solution 1is then
extracted twice with methylene chloride. Next, the
10 extracts are rinsed with water and dried over anhydrous
sodium sulphate and the solvent is then evaporated off
under reduced pressure. A pale yellow solid 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 1is
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). .
lH 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 'y 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 = S; n = 0; R, = R; = Ry = 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
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pent af | uor oet : 339.3 (ESt), 3
suspen51on. 1s then ba51f1ed slowly by addlng aqueous
33% sodium hydroxide solution with vigorous stirring.
The amount of sodium hydroxide added is the amount
10 required to obtain stability of the alkaline pH. The
white solid is then filtered off and recrystallized
from ethanol. The title compound, which has a melting
point of 239.5-240°C (yield = 68%), is thus isolated.
14 NMR (300 MHz, DMSO-d6) & (ppm): 3 (2H, m);
15 3.2 (1H, m); 3.4 (1H, m); 3.5 (1H, &, J = 11.8 Hz); 3.7
(1H, 4, J = 11.8 Hz); 6.9-7.9 (13 H, m).

EXAMPLE 6
Preparation of a compound of formula I in which
20 X =8; n= 0; Ry and Rs together form -CRg=CR;-;
R, = -C¢Hs; Rz = H; R¢ = H; Ry = ~OH
10 g (0.039 mol) of the thione obtained in
Prepafation 2 are placed in a 250 ml reactor containing
125 ml of acetic acid. 7i9 g (0.047 mol) of ethyl
25 bromoacetate 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, aré
35 thus isolated.
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The reactlon mixture is ‘then refluxéd or 1
10 hour with stirring. The mixture is allowed to return to
room temperature, water and agueous ammonium hydroxide
solution are then added and the reaction medium is
extracted with ethyl acetate. After drying the 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 l12°C.
'H NMR (300 MHz, CDCli) & (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 cd@pound of formula I in which
X = 8S; n = 0; R, and Rs together form -CRe=CRy-;
25 R, = R3 = R¢ = Ry = H
14.0 g of the compound obtained in Preparation
3 in 140 ml of agqueous 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
obtzined after concentrating the solution is the

maleate of the title compound. This product 1is
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bei ng substituted with ong or nore|10 sub&|i t ygnis Su |as .defingd bel ow, a
group -CH2- CRa=CRDR ( |i n which Ra, Rb'gaﬁdw ~ arechosdn, ﬂ-’ndepéndent ly,
from( G-C18 ) alkyl |, (|C2-Cl18 )| al¥emy|, hiz ogen janeN (C6-Cie)aryl); a
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(C1-C18) al kyl ; optionally}15 ha:Logana't.;e'H gtl- C,_©® al Koxyr (C3-Cl2)
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optionally fused to (C6- C18)",:,‘31,-f\_)(| | (CB-§ a%?lﬁ( C-- G aéal kyll; (C6-G a)
.aryl (Cl-G z) al koxy_ ' o((&-@; al Iyl &i n whi chal kyll is
optionally 2 0 substif ) al&axycarongd ( Cl-C12 ) al kyl

(Cl1-d z) al koxycar bq 3 ar leo (Cl{d Zzy alkyl; (C6-d o)

aryl; (C6-Cl18) aryl fy ft'ed heterocyclie gptionally
substituted wth oxo; e argls heterogycle, {cycl oal kyl
and heteroaryl portiong pt i-onal |y bei gg substituted with
hal ogen; hydroxyl; opt & o CLeC2) al kyl &2 optipnal I'y

hal ogenat ed (Cl-C12) i 5|(C¥ Gt2) al kyflenedi pxy; (Cl-C12)
al kyl ene; 30 carboyy 12) “alkegyl oxy £ qpti pnal |y hal
ogenated (C--Cl2) cal kyl sul phgnﬁ Yo Ch@f%‘yal kyic, =

- Cy- al k- NH SO2Zf Ar i n Whi ch aNk~r aprese ' LiN) dal k%l = ﬁ/ represents
(C3-C12) cycl gal kyl opti dnal TyLsthD i @ th ong OQ'TTE}?; supstituents Su
35 as defingd be¥ ow and S Tar§l ¢ptioral |y substituted
W th one or{noreisubsti Bl aw; - al%- i n which alk and
Cy are as 0 5 JAN 2l chgéz) 7l doFycal bonyl
(C1-C, Z}| al kgxXT,\ (C1-12) b & 29 3l kikh; 55t ur pt ed
heteroc&cle gnal |y SURstTtuteq with ongor nmore spostTtuents Su as

def i ned@bel oW ('Cl- (27)| il kyl carlionyl oxy| o C1- Clz) gbkyl car bpnyl am no;
opti onabll y hal ogenat ei?:'( C& C=2) allkyl thi o; |TC1- C12) -

al kyl car bonyl oxy( Cl- CLZ) dkkoxy; a VEroup of | &or nmul a: (g: Hz) p~ (St 10 in
which p =0) 1, 2, 3 pg 4&nd in yhich St | (Co-C18)pryl optijnally
substituted with one pr—rote—stbsittuenrts—su—as—defined-below | (Cl- C~2)

al koxycarbonyl ; (C6-Cla) |larylthioloptional]ly substituted with jone or nore
substituents Su as defined 15 bel gw; (C3-(l2)cycl oal kyl optionally
substituted with one pr nore substlituents Su as defined bel ow;| - Cy- CO 0-al k
in which alk and Cy afe as defined above; falk-Cy-alkf-NH CO al k" in which
al k and Cy are as defj ned above, alk' and @l k" represen i ndgpendently 20
of each other, (Cl-Clz)alikyl; -NR{ al k' -Het iQ whjchfalk'jig as defined
above, R represents H or [f1- G 2) alikyl and eseut s t groaryl
optionally substitut ednwi 8’: one of re supstituepts |Su defji ned bel ow,

di (Cl1-d z) al koxyphogphoy!l (C~- CL2) al ky|; (0d6-CL8)aryl optionally
substituted with one jor note substftuents [Su asgdefi ned Rel ow,

(C6-Cla) aryl oxy optiagnal lj%; substifuted w th onejor ngre Fubstijtuents Su as
defi ned bel ow, (C6-Cle)anyl fused %o an unsqt urat ed het efrocyclie optionally
substituted on the heterocycle 30|portion wt tthe @sseml y optionally
bei ng substituted witih ome or nore substitjuenys Su ag defi ned |bel ow,
(C6-C1$) aryl (Cl-Cl~) allkoxy optionally subgtituted |with onefor nore
substituents Su as defingd bel ow, | (C6-Cla)} &'yl sul phanyl optignally
substituted with one jor 35 nore spbstituente® Su as defined bellow, (C6-C~~)
aryl (Cl-Cl~) alkyl ijn_which aryllis optidnally - 88 0 5 JAN 2004
substituted with one | more substituents |Su as defined bel ow,

(C6-C18) aryl car bonyl cgotio:nally s@stituted—wigr:_lh one |&f nore substituents
Su as defined bel ow, |gnd|A represents a hydrogen atofy a (C6- ﬁ318) aryl 5
group optional ly substmtutedwtirone orTore—substi+tuents—Sa- or

or alternatively R4 and RS together forma group - CR6=CRS-

R6 represents a hydrogen atom

( C6-C18 ) aryl

C12 ) al kyl

carboxy ( Ci1-Cl12
het er oar yl

(

C6-C18 ) aryl ( C1-Cl2 ) alkyl ; and heteroaryl ( Cl-Cl2 ) alkyl ; in which

o,



25 in which the aryl, heterocycle, cycloal kyl and heteroaryl portions of
these radicals are optionally substituted wi th hal ogen; hydroxyl

hydr oxy( Cl- C12) al koxy; optionally hal ogenated (Cl-Cl2) ig ﬁl onal |y
hal ogenat ed (Cl1-Cl12) al koxy; 30 car b0x§? -~ (C1- G 2) al koxyc HAN&U nitro;
cyano; cyano (Cl-d a) al kyl; (C1l-G 8) alkyl carbonyl oxy; (C2-C12)al kyl ene;
(C1-C12) al kyl enedi oxy; (Ci1- C12) al kyl t hi o; (Co Clg) aryl t hi 0 optionally

subst it-ut-ed—w-t-h—eRe—er—FBre—sthstHttents—Sut—gs—def+ned—abgve; 35

di (C1-C12) dEkg anj no; & grioupsoR fgrmiNal - (89 - 0|5 $AN 2004 -( ~'~ z )
pw - 1|S tgif Which py="0, {1, &¥3 dr 4=agd in |which $t wepriesents

(C6- C18) &yt = al k- Op- 'R+ 02-Fr ir- whch alk |5 represeft s |(Cl-C12) al kyl,
Cy represcérrrsaf,(CSFC NEycl oaI'RyI tiehally sybstitu ed,.\z\/lth one or nore
substi tue,nt’t Su as d:éf fined be.l—orw d %’ vepregents ( 18)] aryl optionally
substltut.§ ONeG0FH NDr e %ul&stﬁtu%ts Su las def i negbgl ow,

- Cy-allk- I\Jb1-§0 Ar i ne310- whii choCl Lol k,‘%-ng Ar dre _as defined above; -al k-Cy
i rl whi chrabhksand| Oyyar eﬁs et ihsg ab;vﬁ, -alk- G¥- all k' ZNH-|CO-al k" in which
alk and Gy @ g as| deX Bed: aboEeE'am al% Jand dl k'iSrepregent], i ndependently,
(Cl-CI2) BIRyt; di FCE(lp) 3l @@pho‘é_' ®5 phdryl~(Cl- CE) fal kyl; (C6-C18)
aryl optiﬁnglly Spbst+ kut-ed vutgg e of fore subsrlt%ent_:'si Su as defined

bel ow;| (Cg-€18Y)aryl oa'éy i on&l 1% -slubs®hi gut ed |wi tth one npre substituents
Su as |defizned bel pw;, o 18)=r yl 63 bany®P optijonafl y [substiftuted with one
or norle sUb% iFuent SIS Y| asTdef gned Bel ow; (|C6-£18) alylksul phonyl
optional 12 Substitutad wrth oﬁew—om m)r:? substift uept s |{Su“as=(defi ned bel ow,

(C6- C1B) ,a.-ryl_ & CLf C1z) Talkpxy1 w whj ch=t he ary| p8BrtionT SKoptional Iy
substi [ ut BdME FEpnedi=rpt e EubstFf ueRtS Su as d&fi nedbeflow, saturated
~het er opy e 29aBt i ofakd y=5ubZt [N gied % Eh.one orEnpre Yubstituents Su as
def i negd b@mg(gsbc@pq@% -@12@3 @gym opid>amal I|y Shbstituted with one
or nor EsUPSt I$ USIES 5P as | 7 b@lgvv-__ i 159 Hose® £ &g hydr oxyl ,

hal ogefts gyand? 200N f%,ab@u»o‘rrm h@@gé@ alﬁcff;(Cl )&l kyl and

opt i ongpl ﬁq‘alé 511%?@6&@- oF Sl tegndti vl y=R5 and R together
form a N:EZ\’%J g:ﬂ@_ ﬁlﬁ o:ntgarrlmt d W8 & & hi trogen atom
whi ch Sotd Aakly suS ute;l hn (B1CT) ol kyis 35 w0t (FB- _C18) aryl or
(C6- CLBph & b NGo{@ & ~alkydn N tTrF’?\ 01 dny fr ¥y QR6=CHY optionally

bei ng THESed 10 (CHLLI8) ar Yl - 9 - 0 5 JANROO4 (Ehe aryl portions of
these [adicals optiepnal |y bej ng. subggituted wi B hal ofen, njtro, hydroxyl,
optiong®) y hal ogendt ed (ClyClz)al ky|gsor optionghly halkogenated ( Cl-Cl2 )
al koxy{gs ; 5 and tjhge phar miceuf cal |¢5 accept ablre sal tj&s t hereof with acids
or bas¢], it beingQunderstood that {&e conpound® cornBspond] t o one of the
def i ni HeRs—a—t+e—f{erbetoware—expttded—Fromthe—cgntext—pf the
invention: 10 (a) {X - S; ni{- 0; Rz tepresents prethyl {and R3| represents a
hydr ogen om and R5 together forma group| - CR6=CRS- in{which CR6 is

|.i nked d R~ together forma - (CHZ){3- or [~ (CHZ) 4- chain or

alternativel.y epresents$ a hydrogen atomor|a 15 gropyl proup and R~ is
a pheny L l(éf’vvlth OCH3 or a_dydrokyl group; ( b))
n =0 ¢ , =GB ; (|&€) nt 0; R - H;
R3 - Co , n Ojor 1; RZ -

_ ; = CH3 ; :EO (d)Lv
opt i ona =& - H X PN 16 of CH3; R5
representsjoptiona gzyl , CH3 0(19 pherc_ég hyI (e) n- 0, Rz -
R3 - R -8 X- NH repres@nts bénzyl , phefTet hyl thdr bxyet hyl or 25 .
3, 4- di et hgxyphenet hyl|. 2. |Conpound ‘a’ccor ding 1© d aifpal, cparacterized in
that Xirepnesents |- NT _kn which!J is &5 defined{in C g 1 ahd R9 and R5
t oget hgr fg-_rm CR6=CRS;. 3., CoRlpoun Qaccordl ngjto ddim1l of Caim2, 30
char actjeri ged in that rgpr €dent s a hydrogen|atom 4. Conpound according
to arlyy one of Cajins 1 to |3, charagterized in|{that RZ represents a
hydr oggn atom or al (Cb-d o)laryi group optionally substituted w th hal ogen,
(C1l-Co)lal koxy) optjonally Hhal ogenated 35 (Cl-CE)al kyl{, nitrp and hydroxyl.
5. Conpound accordjng to any one of iCains 1 to 4, charactefized in teat n
is 0 orf T7and RI represents a
o < L

-~ —

Il ~ (e0]
~—

- o




Cains 1 and 3 to 5,
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10 16. Process for preparing conpounds of fornmula |I according to Claimil, ~
in which X represents -NT in which T is not a hydrogen atom R4 and R5
toget her forma group -CR6=CRS, and R~ 'represents hydroxyl ) conprising
the reaction of a sul phide of formula V: 15 R2 R3 U (Rlﬁil-kis-alk in
which n, Rl, RZ and R3 are as defined s;m Claim1, and al K ébf &kents

(C, _-0C6) alkyl, 20 with a derivative of formula VIII: HIN-CHR6-CO- Y VIII in
which T and R6 are ®se defbhedwingC ahnee anconpdends 25iheavidkg gropp, at a
tenperature of between.50 a%g 15%§ and preferably at a tenperature_ of

bet ween 60 SREVGTC. 117 ISP Gt Es s CEE oPAFRGTAS 16 ai i 155COBPYRPE8nprf si ng t he
reacti on offcrireleonpaundviobtiained dy Rars H ngRout H30 the process of O aim
15) with a hal ogenated reagent of formula Hal-T in which T represents
(Ci1-Co)al kyl, (C6-Clo) aryl or (CE-Cl1~) aryl (Cl-C6) alkyl and Hal is a

hal ogen. atom in the presence of a base, so as to - 96 - 0 5 JAN 200
synt hesi ze the correspondi ng conmpound of formula | in which T represents
(C1-C6) alkyl, (C6-Clo) aryl or ( C6-Clo ) aryl ( C, _-C6 ) alkyl . 18.

Phar maceuti cal conmposition containing an 5 effective anount of at |east one
conpound of forrmula (I) according to any one of Clains 1 to 8, in
conbination with at | east one pharnaceutically acceptable vehicle. 19. Use
of a compound of formula | according to any 10 one of Clatns 1 to 8, for
the preparation of a nedicinal product for preventing or treating
dysl i pi daem a, atherosclerosis and diabetes and its conplications. , 20.
Benzodi azepi ne derivative of fornmula I: 15 in which Rz Rs )n N....Ra | N~
X -R~ the dashed lines indicate the possible presence 20 of a doubl e bond;
Rl represents optionally hal ogenated (Cl-C18)al kyl, optionally hal ogenat ed
(C1-Cla) al koxy, halogen, nitro, hydroxyl or (C6-Cl~)aryl (optionally
substituted with optionally hal ogenated (Cl1-C6)al kyl, 25 optionally

hal ogenat ed ( Cl- C6) al koxy, hal ogen, nitro or hydroxyl); n represents 0, 1)
2, 3 or 4, R and R3 represent, independently of each other, hydrogen;
optionally hal ogenated (Cl-Clg)al kyl; 30 (Cl-Cla) al koxy; (C6-Cl o) aryl;
(C6-C o) aryl (Cl-C6) alkyl; heteroaryl; heteroaryl (Cl-C6) al kyl; (C6-Clo)
aryl oxy; (C6-Coo) aryl (C,-C6) al koxy; heteroaryl oxy; or

het er oaryl (Cl1- C6) al koxy; in which heteroaryl represents - 97 - 05 JAN
Z004 a 5- to 7-nmenbered aromatic heterocycle containing one) two or three
endocyclic hetero atons chosen fromO, Nand S, and in which the aryl and
het eroaryl portions of these radicals are optionally substituted with

hal ogen, 5 optionally hal ogenated (Cl-C6)al koxy, optionally hal ogenated
(C1l-C6)al kyl, nitro and hydroxyl; R~ represents hydrogen, (Cl-C18) alkyl or
(C6-Clo)aryl, the said aryl group optionally being substituted with

hal ogen, optionally hal ogenated 10 (Cs-C6)al koxy, optionally hal ogenat ed
(C1-C6)al kyl, nitro or hydroxyl;



X represents S, 0 or
al kyl, , (C6-C o) aryl,
aryl carbonyl ;
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b 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 wvehicle.
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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10% & ()-|h\ 109% & ()-,h\ 109% & ()-.h\ 10% & ()-.h\ 10% & ()-} h\
1098 & () - | ++++++=gKih\ 109U | wh\ 109 & ()}, h\ 109% & ()-,h\ [10% & ()-
1098 & () - |++++++++pT8h\ h\ 10% & ()-, h\ 100E&'()-,h\ 109 & ()}, h\
109 & ()-,h\ 10% & ()-, h\ 10% &) -, h\ 109 & ()-, ++++, ,, B&h\| 109 & () -

wh\ 109%&{()-, h\ 10% & () -, \50%&'()-,hAIO%&'()-,,,,,,,;, , pT8h\
1098 h\ 1098 & ()-, M\ |10% & ()-, h{Z10% & ()-, Pk 10% & ()-,h\ 10p8 & ()-,
109% & ()-,h\| 109 & ()-, .., .,,|XB&h\ 109 & ()-,h\ 10% & ()-| MJ | wh\
109% & ()-,/h\ 1098 & ()-,h\ 10% &E)-,,,,,,,, TX<h\ 1098 & h\ 1006 & () -

. 10% & ()- b 109 & ()-.h\ 10% &) -.h\ 109 E5()-,h\ 10% & ()-

1098 & () -,|& EB&<h\ 109 & {J-, h\ 109 -, h\ 10% & ()-, wh\
109% & () - @mm% L, ,, ", $, % &0 ,(, | P4h\ ]@%n\ 10%&'()-',h\ 109 & () -
109% & () - ,|R|L1098 &(9> , h\ 1098 &l§) -, h\ 10% " () -

10% & ()-8 *, +,|3|S ., z7B&4h\ 0%&() 10%&() ,h\ 109 &()
10% & ()-.|MIF  wh(™18% & () - mo 2,3, 4, 5 < pT4h\ 100\ 1096 & ()
10% & () - .|BY|,10% &35, N\ 10% &) -, h\ 109 €5()-, h\ 10% & ()-| h
10% & ()-.|ZI8 9, : |BIZ zZ>pT4h\ IB%h\ 109 &F)-, h\ 10% & ()-, ;h\
10% & ()- /MU T @iy T0% & ()= =5 @A B C D E pTsht 10%\ 10%K ()-
109 & ()-,h\ 1098 & ()-,h\ 10% & ()-, h\ 10%%‘() h\ 109% & ()-}, h\
109% & ()-,|EIF, 113, K, z*B&8h\ | 10% & () 109% & ()-, h\ 109 & ()-,
109 & ()-,IMJ | 10% & ()-,K L, MN OP, QR tX<h\ 10% & h\ 10% & ()-
109% & ()-.|h\| 109 & ()-, h\ 1096 & ()-, h\ 109 () ,h\ 109 & () -1, h\

109% & () - E,QT\/QS,”;LZ £ X<h\ 1‘1%,%\ 1noa' A\ ,h\ 1094-&{3—1, h\
109 & ()- |n\| 109 & ()-, MJ | WY, Z [,\,A, ,c.d, pPah\ 10%\ 10% & ()-
10% & ()-.|h\| 109 & ()-.h\ 10% &{ ()-, h\ T0% & ()-,h\ 10% & () -} h\
10% & ()-.d,'e, f,gli i, >pPah\ 109\ 1MU | wh\ 109 & ()-,h\ 109 & ()-,
109% & ()-,lh\| 109 & ()-,j,!,n,0,p,r,t,u, | LONN 1h\ 109% & ()- 109% & () -
109 & () -,|h\ 10%&'g)-,h\ 109 & ()-, h\ 10%& ()-, h\

10% & ()-.|ulv, w x,ly,|z, {,B 0O W& ()-,MJ| wh\ 10% & ()-,h\| 10% & () -,
109% & ()-,h\| 10% & (}) L., yX7 10%| 10% 1& ()- 810% |1& ()-d

"@10% 1& ()- F1Q% 0 -9f10%&-()-,,,,,,, oOyX7 {10%  10%
| q10% | &|():- 3q10% ' ()< 3q10% |&() 3q10% | & ()-3 | 10%
1& ()=, o1 ~A>yX7 &'%}Fi 4. ) - 3q10%
| & ()-3q1004) 1 & ()|- 3 | & ()-3q10%
1 & ()-3)?2@%lq10% |& ﬁ | & ()-3q10%
| & ()-3q1008| | & ()53 SyX7 109 q10%
| & ()-3q1098| | & ()|&3
|&'()-3,,,,.§ AByg_

2. g

3|z S

30.) e i

<& < |
|

|T I X I

i~ 1@@ o -

2L 2|2 = =



ql0% 1& ()-3q10% |& ()-39q10% 1& ()-3,,,,,,,Z>yX7 10% ql0% |& ()-3)?@
@10% 1& ()-3910% 1& ()-39q10% |& ()-3ql0% & ()-3,,,,,,, _CyX7 109%
q10% | & ()-3910% |& ()-3q10% |& ()-3910% |& ()-3q10% |& ()-3q10%
1& ()-3,,,,,--2Z:yX7 10% ql0% |& ()-3q10% |& ()- 3q10%0§§1f\8 1[a10%
1 & ()-3910% 1& ()-3)?2@ -- -- ---~"A>yX7 10% ql0% |& ()
1 & ()- 3q10% 1 & ()-3910% 1& ()-3)?@ ql0% & ()-3-----(-,-~">yX7 10%
ql0% P& =3010%  1T& () -BqI0% & ()-3) 7@ qLo%
|&()-E ce--[-0-4-: -%ByX? 10% @109 &() 3q10% |& ()-3q10%
& ()-8q10% 1& ()-3)P@ ql0% 1& ()i13l-:-<-=-AEG A>J(x7 109 | q10%
| & ()-Bq10% 1& ()-3q10% I&'()-3q10% &() 3)?@ 109
1& ()-BGMOP-Q Y-[-yYOyX7 109 q10% || & ()-3q10% | & ()-3q10%
1& ()-8)?@ ql0% |& ()-3910% |& ()13[-_-a-k-1-n-0-c9yX7 10% )?@ qql0%
| & ()-Bq10% |&()-3@@0% 1 & ()-3q10% 1& ()-3q10% |&|%)-30-rqx----- dDy X7
10% )P@10% & ()-3a10% |& ()-3q109% |& ()-3910% | &0 -3910%
| & ()-8910% | & ()-3-{e----WIyX7 10% (E0% |& ()-3%?@~q10% | & ()-3q10%
| & ()-Bq10% 1& ()-3q1@% |& ()-3---1-1FZ>yX7 10% ql0W=l & ()-13) 2@ q10%
| & ()-8q10% 1& ()-3q16% |& ()-3q10% |¥& ()-3------- cOyX7 10%|)?@ ql0%
1 & ()-B8ml0% 1& ()-3916% | & ()-3qlo%4& ()-3ql0% | & (¥ 3----F--1ByX7
109 ) Pp?@ ql0% | & (9>- 39q10% |&()1 H;go% 1 & ()-3q10%A % & ()-13q10%
1& ()-8 --. .. dDyx7 1? )’>)q10% %:qulo% & ()-3q19% 1&)-3q10%
| & ()-3510% | & ()-3q10% 1& ()- ST #. ~r>yX7 10% ) g§l0% 11& () -3q10%
| & ()-8810% |& ()-3qlo% |& ()- 3|)'> GL0% | & ()-3# %D 9.:. ;1. C. uY9yX7
109 ql0% |& ()-3q10% 1& ()-3)?2@ qlo% |& ()-3q10% & ()-3¢10%
& ()-$& R~ hij. k. ug=yX7 10% g10§ £& ()-3q10% | & (£ 3)?@| q10%
1 & () -3 TS, b
& ()-3q10% |& ()-3)?@ ql0% |&() 3010% 1 & {)-3q109
| & ()-3s.t.u.v.wy.{. tPByX7 109 q10% &() 3910% 1& ()}-3)?@ q10%
1 & ()-3010% 1& ()-3q10% 1& ()-3{.}{.}...uYoyX7 10% ql0% & 1()-3q10%
1 & ()- %)3@ q10% |&g)_ 30q10% | & ()g 10% 1& ()- ][ y] AyX7 10% q10%
| & ()-3010% 1 & ()-3) 2% ¢l0% | & (; H‘gga.h¢& /) 3q10%-
1& ()-3....... zA>yX7 10% q10% | & ()-8ql0% |& ()-3)?@ ql0% |l & ()-3q10%
1& ()-3910% 1& ()-3..|..... uY=yX7 1098 |q10% |& ()-3q10% 1& ()| 3()?@
ql0% 1{& ()-3q10%, I&()-3q10% 1& ()-B........ ~bF*q10% | & ()-[3q10%
1& ()-3910% 1& ()-3)2?2@ ql0% & (){3¢10% |& ()-3q109
1& ()-3........ }aE) q10% | & ()-33q10% I&'()-33q10% | &) () - 33q1j0%
1& ()-3)?@ 3q10% 1 &[()-3910% 1& ()-8........ fF*q10% |1 & ()-3q10%
1 & ()-39q10% |& ()-3q10% |& ()-3ql0%. | |&() 3)?@ 109
1& ()-3....... ~bF*q10% | & ()-3q10% é() 30q10% | & ()4{3q10% |l & ()-3q10%
1 & ()-3q10% | & ( -3)?@ ....... ~bF*q1 % |& ()-3HL0% | &()-3q10%
1 & () - gqlo% | & 10% 1& ()-3q10 |ll&() 3) 7@ ..Q.Jg.oz"B* 10%
& (q10% 1 & ()- qu | &TTY-"3610% || &} () -3q10%AT &) - 3q2Q% |&() 3)?@
....... ~bF* g40% (9109 N&.()-3ql ' |&'()
1 & () - ' ¢’ ()-3)7@ N 2Z>* q80%~ 1 %' ()13
| & ()-3q10% '()-3q1|0% (Y- 3q10 }I& ...... ~A>*10% | &q10%
1& ()-3q10% 1& ()-3q10% |&7()-3qL0&! 1 &)= 3) 2@ qlo%l
1& ()-3. . ...... }aE)q1Q% | & ()-3qLl0%sl & ()-3q10% |& ()-3g10%
1& ()-3q10% 1& ()-3()|?@ q10% |1& ()E53....... ~bF) q10% |1 & () - 3q10%
| & ()-39q10% 1& ()-3q10% |& ()-3q10%g|! & ()-3q10% |& ()-3)?2@
|
- - I L
|
i
oy o g e
|~ ~ vl —




1111/sROq! 10% ()-0 !@o%Z~ Z& ()- Y10%~ Z& ()-101 110l | &10l
1 q10% 1& ()-3)?@ /=/X/1/y///|[:sR0q! L10% & ()-0 10% ()-0 "10% & ()-0
100 ()-0 109%@2& ()-0 ° 109%262& ()-0//4 E0JOGOO| [ : sROgH 010%- & ()-0
109@2Z& ()-0 109 ()-0 10% & ()-0 10% & ()-0 05 JAN 2004
Z109%&' ()-001$1311 1Uls1t1[[:-010ZZ 10%Z& ()-0 10%Z& ()-0 F10%Z& ()-0
i 100& (-0 0I00&Z& ()-0 cO010%Z~ Z& ()- 0E1u1v1}11111a@)1ozz ~10% v
& ()-/ | F~109& ()-/|y ~10W& ()-/ s!@ilo% & ()- F10%
& ()-10 210221122J21 2{2|[ @1 zz {~10% & ()-/ U0~109%XX& ()-/
~10% & /l<~ 0% ()-/~0~10W& ()-/ ~ ~1PW& ()-/{2222b334{[: @10ZZ
~10%\|&L ~10% & )-// ~10% & ()-//1~1p% & ()-/ ~109BhB& ()-/

~109M& () -/ 44P4j 4444| [ 9@10ZZl 8~10% & ()-/ 3~10%E & ()-/ d~109E& ()-/
\$~10%&() -/  ~10%&" () -/ ~10%] & () -/ 444444455] 0bUA10

810% / &) - ' 10- 10- 1d)- @10% & ()-/ ~109D& ()-/ 0~109%& ()-/ 8~10%

& ()-15 55555#500/4L0%3 SB&()-31098 SPB & ()-31098 S B & ()-31098 S B
& ()-310uB S B & ()1310%8 S B/ & ()-3 3810M8 S B

& () - #5$89/685' 5(5) 5| " DI 41098 51098

MS : 319.2 (ES+),
MS - 351.1 (ES+)
MS : 353.3 (ES+)

H
H
H

H
H

118, HCI

117
119




SB&()-3%40%8 S B & ()-31098 S B & ()-31098 S B & ()-31098 S B & ()-3/K
Y) 5+5- 5/ 5052545053/ 41098 S B & ()-310%8 S B & ()-3/K Y1098 S B & ()-310%8 S
B & ()-31098 S B & ()-345556595; 5?5@hL/ 41098 S B &1098 S B & ()-31098 S B
& ()-3109%8 S B & ()-310%8 S B & ()-310%8 S B & ()-310%8 S B

- 76 -
TABLE 6 05 Jan 2004
S-CHA-CO-Z
O
Example | A V4 Characterization data
120 H m.p.= 198° C

NMR 300 MHz (DMSO) : 2.8-

2.9(2H,m) ;3.0-3.1(1H,m} ;
3.2-3.3(1H,m);3.4-3.6(2H.m) ;
6.8-6.8(1H.m):6.9-7.2(9H.m) ;

) 7.4-7.5(2H,m) ; 7.5-7.8(2H.m)
MS : 387.3 (ES-)
121 H mp= 232 -233 °C

NMR 300 MHz (DMSO) : 2.5
0 b i@H m): 280 H m:31(1
H,m);3.2-34(2H m);6.8

~69(1H,m):;69-70(@2H, '
m);7.0-7.2(1H m);:7.3- |
74(1H, 8),76-77(2H m):
1 7.7-7.8(H m i
MS : 435.4 (ES+) !

122 H 4-trifluoromethylphenyl MS : 365.2 (ES+) !

123 H 4-cyanophenyl MS : 322.2 (ES+) |
1124 -CeHs i ~CeHs MS : 373.3 (ES+)

1258 3-CH3 -CeHe - i NMR 300 MHz (DMSQ) : 1.1

(3H,d, J=7.2Hz);28-30 .
(2H,m);3.0-3.3(2H,m);
) 39(1H,q,J=72Hz);86.8-
’ 7.2(5HmM);7.3-7.6(5H,
m)

MS : 311.3(ES+)

126 H :MS : 440.8 (ES+)




& ()-3@A5D5H5I5K5M6pT4/ 41098 S B & ()-31098B S B & ()-3109%B S B & ()-31098
S'B &()-310%B S B & ()-3/K YMbO5T5X5Y5[ 5] 50S3/ 41098 S B & ()-3109B S B

& ()-33/K Y1098 S B & ()-310%B S B & ()-310%8 S B

& ()-3]5_5a5c5j 51 5p5 ?/41098B S B & ()-310%B S B & ()-31098 S B & ()-310%B S
B & ()-31098 S B & ()-310%B S B & () --3p5q5r 5t 5{ 555t T4/ 410985 JAN 2004

TR MS 3848 (ES) o
128 |H MS : 340.7 (ES+)
: O
O)
128 H [MS: 416.9 (ES-)
< > ¢ < > |
CH;
) T3 1A ' VS 1 3868 (E57)
131 |H MS : 376.8 (ES+)
oo
= TH ' MS : 387 (E5%)
OCH,
OCH;
) 133 H ' : MS : 385 (ES+)
134 [H MS : 433 (ES+)
QO
OCH,
|
|




SB&()-31098 S B & ()-31098 S B & ()-31098 S B & ()-3/K Y1098 S B
& () - 35555555WWW/ 41098 S B & ()-310%8 S B & ()-310%8 S B & ()-3/K Y1098 S B
& ()-31098 S B & ()-35555555w 2/ 41098 S B & ()-31098 S B & ()-3/K Y1098 S B
& ()-310%8 S B & ()-310% S B & ()-35555555¢G 410%8 S B & (35 3AQ%,

(135 | H | 4-carboxymethyiphenyl IMS : 355 (ES+)
138 H 5 MS . 465anc 467 (ES+)
Br
137 H ; N MS : 367 (ES+)
CH,
138 I1H ' 4-trifluorome syloxyphenvi MS : 445 (ES+)
139 “CeHs IMS ;407 (ES+)
<j f
! c) .
| : 140 H benzothien-3-yl IMS : 353 (ES+)
14 H MS : 568, 868, 570 ane 571
NH—SO, !
} Cl
P R MS - 554, 555, 556 me 557
: ‘ HN—SO, (ES+) ; 552, 553, 554 and i
! 555 (ES-) :
; “ i
c
) |
J 143 H 4-cyanomethylphe nyl IMS : 336 (ES+), 334 (ES-)
144 |H MS : 432 (ES+)
| CN :
li
]
1




SB&()-31098 S B & ()-31098 S B & ()-31098 S B & () - 3109

. 31098 S B

& ()-355555550G 41098 S B & ()-310% S B &'()-310%3()5 B&()-31098 S B
& ()-31098 S B & ()-310%8 S B & () - 35555555xX8/ 41098 S B & ()-310%8 S B

& ()-310%B S B & ()-3109%B S B & ()-3%09 () -
B & ()-31098 ()-3%098 S B & ()-3/K Y55B55ANQME/ 41098 S
(145 H ' MS ; 385 (ES+), 429 (+
HCOOH) and 383 (ES-)
O—CHz_CO—OCHB
746 |H | MS - 360 (ES+), 367 (ES-)
: O
O—CHg
147 H . IMS : 455ana 457 (ES+) :
Br ;
)@@’O\ I
. CH, |
) !
148 iH 4-morpholinophenyl MS : 382 (ES+)
148 H MS : 413.5 and 4545
_QO-CO-CHB (+CH3CN) (ES+)
0-CO-CH,
150 H MS : 447 (ES+)
' | —Q_O-CHZ-CGHS
i OCH{ CHs
157 H 4-methylthiophenyl MS : 343.2 (ES+)
) 152 H 2-chlorothienyl MS : 337.1 (ES+), 3351
‘ (ES-)
153 H MS : 351.2 (ES+), 348.2




SB&()-3/KYLOYB S B & ()-31098 S B & ()-31098 S B & () - 35555555X</ 41098
SB&()-3/KYLOYB SB & ()-3109B S B & ()-3109B S B & ()-31098 S B
&'()-355566660C/410%3SB&'()-310%38B&'()-SlO‘%BSB&'[l(gg-SrSlO%BSB
& ()-310%8B S B & ()-31098 S B & ()-36 pp66665S3/ 41008 S B W (AN Yilove

Ro Ro

[154 H MS : 437.2 (ES+)
e
185 H 2-trifluoromethoxy-phenyl MS : 381.2 (ES+)
156 H MS : 434.2 (ES+), 432.2
(ES-)
—‘4 >‘—'0—< Hoz
[157 H MS : 389.3 (ES+), 397.4
A=Y |
)
58 iR MS : 387.4 (ES+), 3854
(ES-)
'—4 >'—‘< >"_CHJ
158 H MS : B808.6 (ES+), 607.6
C-CoH24
160 H - MS : 371.3, 372.3and 373.3
\@@ (ES+) ; 369.4 (ES-)
| i
) ; 161 H MS : 385.3, 386.4and3B7.4
- _Q_O_CO_CH3 (ES+) ; 383.4 (ES-)
| 0-CHy
l




S.B & ()-310%8 S B & ()-310%8 'S B & ()-3/K Y1098 S B

& () - 366#6* 6/ 636=6_?/ 41098 S B & ()-310%8 S B & ()-310% S B & ()-310% S B
& ()-3109%8 S B & ()-3109%8 S B & ()-3=6>6D6F6J6LEN6 T4/ 410
SB&()-310%8 S B & ()-310%B S B & () 5310%8 S B & ()-3%

YN6V6] 6h6i 606060S3/ 41098 S B & ()-31098° S B

162 H CO-0-CyHs MS : 413.4 (ES+), 4114
(ES-)
-CaHs
163 H IMS : 450.3 (ES+), 4484
_Q-s CgHs (ES-) i
164 H MS : 407.4 (ES+), 4055
\@ N
T 'MIS T 3554 (ES), 3534
) \@ [{ES-) :
I
166 H —C(CHa)p;——CH, —CO—O MS : 349.4, 350.4and 351.4
(ES+), 347.4 (ES-)
167 H MS ; 421.4 (ES+), 419.4
|
768 |CH, Z-bromophenyl MS - 380.3and391.3 (ES+) ||
387.3and388.3 (ES-)
169 H pentafluoroethy! . MS : 338.3 (ES+), 337.3
_ (ES-)
170 H 4-pyrrolidinopheny! MS : 366.4 (ES+), 364.4:
(ES-) i
) _ 171 H 4-(difluoromethoxy)pheny! MS : 3863.3 (ES¥), 361.3|
: (ES-) '
172 -CeHs 4-chiorophenyl MS : 407.3 (ES+), 4083
'. (ES-)
173 4-chiorophenyl S : 421.3 (ES+) ; 4194
(ES-)
CH,
174 -CH, 3-chioro-4-methyiphenyl MS : 359.3 (ES+), 357.3

(ES-)

5 SPuff, 3198



& ()-3/K YI0%B S B & ()-310%8 S B & ()-310%8 S B & () - 3q6u6266666_/ / 4/ K
Y1098 S B & ()-310%8 S B & ()-310%8 S B & ()-310%8 S B & ()-310%8 S B

& ()-36666666dD/ 4/ K Y1098 S B & ()-310%8 S B & ()-310%8 S B & ()-310%8 S B
& ()-310% S B & ()-310% S B & ()-3666666603/4//K Y1098 $ B & ()-310%

05 JAN 2004
| 175 IH - | 3-methylbenzothien-2-yl IMS @ 365.3 (ES-) §
176 |H ' MS . 364.3 (ES+), 362.3

| \tz (ES-) ¥
CeHs |
177 H MS : 433.2 (ES+) g
O |
cl
Cl
178 H - IMS : 369.3 (ES+), 367.4.
((ES-)
o @ |
| '. © ': ‘.
5'179 E o C—Bu [MS - 495.4 (ES™) |
|
“NH-C 0-0-CH,-CgHs |
180 H ]4-cyclohexylphenyl MESS : 3794 (ES+), 377.4
| (ES)-
1819 H | NMR 300 MHz (DMSO) :
\ Cl 128-29(2H,m);3.0-34
/\O: (2H, m);34-36(2H m)
! |:54(2H s);68-68(
| NO, H,m);6.9-70(2H m);
74-72(1H,mM);74-75!
(3H. mM):76-78(@3Hm) !
18.0-8.1(1H m)
i MS : 517.3 (ES+), 514.3
(ES-)
182 H 4-trifluoromethylthiophenyi MS : 397.3 (ES+), 395.3
| (ES-)
183 H MS . 387.4 (ES+), 385.4
(ES-)
|
l l




S B & ()-31098
& ()-31098 S B
& ()-31098 S B
& ()-310%8 S B

SB&()-31098 S B & ()-31098 S B & ()-366666666l L, 41098 S B
& ()-31098 S B & ()-310%8 S B & ()-310%8 S B & ()-310%8 S B
& ()-36666666hH, 41098 S B & (1098 S B & ()-310%8 S B

& ()-310% S B & ()-310%8 S B & ()-310%

S0 JaN 2004

184 H T i NMR 300 MHz (DMSQO) :
CH, Cl (24(3H,s);28-29(2H,
my:3.1-34(2H m):3.4-
3.7(2H,m);6.8-7.2 (4 H,
my;74-75(1Hm),7.7-
7.8(2H m);7.9-80(1H,
m)
MS : 401.3 (ES+) ; 398.3
(ES-) !
185 -CHs 4-luocrophenyi MS : 329.3 (ES+) ; 327.3
(ES-)
186 H MS : 437.5 (ES+), 4355
O,
0-CoHs | |
187 |H —(MS © 4505 (ES+). 4483
i % (ES-) ;
: NH
T
188 H MS : 478.4 (ES+), 476.4 (ES-) |
0 S {
“4<;>“ﬁ-l~WWh—<;]
CH,
TR MS - 387.1 (ES+). 395.0
o €89
!
190 H o IMS : 368.2 (ES+), 366.2
o
o)
191 -H 4-methylcarbonylaminophenyi 'MS : 354.2 (ES+), 352.2
(ES-) i




& ()-36666666cC, 41098 S B 1098 S B & ()-310%8 S B & ()-310%8 S B & () - 31098
SB&()-31098 S B & ()-31098 S B & ()-36666666t T4, 41098 S B & ()-31098 S B
& ()-31098 S B & ()-31098 S B & ()-31098 S B & ()-3/K Y6666677cC, 411098 S B
& ()-310%8 S B & ()-310%8 S B & ()-310;/48 SB&()-310% S8

EXAMPLE 192

NHN<

5 MS: 309.3, 310.3 and 311.3 (ES+), 307.3 (ES-)
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gs - 05 JAN 2004
CLAIMS
1. Benzodiazepine derivative of formula I:

5
in which
the dashed lines indicate the possible presence
of a double bond;
10 Ry represents optionally halcogenated

(C1-Cig)alkyl, optionally Thalogenated (C1-Cyg) @alkoxy,

halogen, nitro, hydroxyl or (Ce-Cig)aryl (optionally

substituted with optionally halogenated (C;-Cyo)alkyl,

optionally halogenated (C;-Ciz)alkoxy, halogen, nitro or
15  Thydroxyl) ;

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

R, and R; represent, independently of each
other, hydrogen; optionally halogenated (C;-Cig)alkyl;
(C1-Cig) alkoxy; (Cg-Caglaryl; (Cg-Cig)aryl (C1-Ciz)alkyl;

20 hetercaryl; heteroaryl (C.-Ci2)alkyl; (Cg-Cig)aryloxy;
(Ce-Crglaryl (Ci1-Ciz)alkoxy; hetercaryloxy: or
heteroaryl (C1-Ciz)alkoxy; in which the aryl and

heteroaryl portions of these radicals are optionally
substituted with halogen, opticnally halogenated

25 (C;-Ciq) alkoxy, optionally halogenated (C1-Ci2)alkyl,
nitro and hydroxyl;

R4 represents hydrogen, (C1~Cig)alkyl or
(Ce-Cig)aryl, the said aryl group optionally being
substituted with halogen, optionally halogenated

30 (C1-Cq2) alkoxy, optionally halogenated (C;-C12)alkyl,
nitro or hydroxyl; '
X represents S, O or -NT in which T represents

a hydrogen atom, (C:-Ci)alkyl, (Ce-Crg)aryl,



& ()-31098 S B & ()-310%8 S B & ()-357; 7@B7D7J7L7_?, 4101098 S B &

. : 2 B & ()-3109
S B & ()-31098 S B & ()-3109 S B & ()-310%8 S B & ()-310%8 S B ()-310%8
& ()-3L707U7TWI\ 7] 797083, 41098 S B & ()-3/K Y1098 S B & ()-310%8 S B

& ()-310%B S B & ()-310%8 S B & ()-3 /S7u7777_7?,4 0 el
5 & ()-210%8 S B &()-a10mse 0 7, 4101098 (3 By&jgf) - 3108 S

(CG—Clg)ary_l(C;—Clz)alkyl or (Cg-Cig)arylcarbonyl;

Rs represents (C1-Cig)alkyl;
hydroxy (C1-Cig)alkyl; (Ce-Cis)aryl (C1-Ciz)alkyl;
(C3-Cyz2) cycloalkyl (C1-Ci2)alkyl; (C5-Cya) cycloalkenyl-

5 (C1-Ci1z)alkyl; heteroaryl (C;-Ciz) alkyl optionally
substituted with one or more substituents Su as defined
below; (C3-Ci12) cycloalkyl optionally substituted with
oxo and optionally fused to (C¢-Cig)aryl, the assembly
optionally being substituted with one or more

10 substituents Su as defined below; a group -CHy-CRa=CRpRc

(in which Ra, Rp and R. are chosen, independently, from

(C1-Cig)alkyl, (C;-Cig)alkenyl, hydrogen and
(Ce-Cig)aryl); a group -CHA-CO-Z {in which Z represents
optionally halogenated (Cl—Clg)al}q‘/l; optionally
15 haiogenated (C1-Cig)alkoxy; (C3-Ci3) cycloalkyl;
(C3-Ciz)cycloalkyl optionally substituted with oxo and
optionally fused to (Ce-Cyglaryl;
(Ce-Cig)aryl (C;-Cig)alkyl; (Ce-Crg) aryl (Cy-Ciz)alkoxy-
carbonylamino (C;-C:z)alkyl in which alkyl is optionally
20 substituted with (Cl—Cn)alkoxycarbonyl(Cl—Cu)alkyl;
(C1-Cy2) alkoxycarbonyl; (C;-Cio) alkoxycarbonyl-
(C1-Ci12)alkyl; (Ce-Cr0)aryl; (Ce-Cig)aryl fused to an

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

portions of these radicals optionally being substituted

with halogen; hydroxyl; optionally halogenated
(C1-Cia)alkyl; optionally halogenated (C1-Cyz)alkoxy;
nitro; cyano; (C1-Ci2)alkylenedioxy; (C1-Cip)alkylene;
30 carboxy (C1-Ci2)alkyl; (Cy-Ci2) alkenyloxy; optionally
halogenated (C,-C12)alkylsulphonyloxy; cyano (Ci-Ci2) -
alkyl; -Cy-alk-NH-SO;-AY in which alk represents
(C1-Cix)alkyl, Cy represents (C3-Cy12) cycloalkyl

optionally substituted with one or more substituents Su
35 as defined Dbelow and Ar represents (Cg-Crg)aryl
optionally substituted with one or more substituents Su

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



& ()-3109%8 S B & ()-310% S B & ()-37777777wW , 410%8 S B & ()-310%8 S B
& ()-3109% S B & ()-3BL0YB S B & ()-3/K YLOM S B & ()-37777777xX<, 410% S
B & ()-3109B S B & ()-3109B S B & ()-3/K YI09B S B & ()-310%8 S B

& ()-37777777kK, 41094098 S B & 310 S B & 31098 0
g () 31008 ()-310%B ()- B &N 31098 S B

defined above; (C1-C12)alkoxycarbonyl (C;-Ciz)alkoxy;
(C1-C12) alk-oxycarbonyl (C1-Cy2) alkyl; saturated hetero-
cycle optiornally substituted with one or more
substituents Su as defined below;
5 (C1-Ciaz)alkylcarbonyloxy; (C1~Ci3)alkylcarbonylamino;
optionally halogenated (Ci-Ciz)alkylthio; (Cy-Ciz)alkyl-

carbonyloxy (C;~Ciz) alkoxy; a group of formula:

-(CHy) j@

10 in which p =0, 1, 2, 3 or 4 and in which St is
(Cg-Cig)aryl optionally substituted with one or more
substituents Su as defined below;
(C1-Ciz) alkoxycarbonyl; {Cg-Cig)arylthio optionally
substituted with one or more substituents Su as defined

15 Dbelow; (C3-Cip)cycloalkyl optionally substituted with
one or more substituents Su as defined Dbelow;
-Cy-C0-0-alk in which alk and Cy are as defined above;
-alk-Cy-alk’-NH-CO-alk” in which alk and Cy are as
defined above, alk’' and alk” represent, independently

20 of each other, (C;-Ciz)alkyl; -NR°-CO-alk’-Het in which
alk’ is as defined above, RO represents H or
(C;-Ci2)alkyl and Het represents heteroaryl optionally

substituted with one or more substituents Su as defined

below; di (C;-Ciz) alkoxyphosphoryl (C:-Cyz)alkyl; or
25 (Cg-Cig)aryl optionally substituted with one or more
substituents Su as defined below; (Ceg-Cig) aryloxy

optionally substituted with one or more substituents Su
as defined below; (Cg-Cig)aryl fused to an unsaturated
heterocycle optionally substituted on the heterocycle
30 portion with oxo, the assembly optionally Dbeing
substituted with one or more substituents Su as defined
below: (Cg-Cig)aryl(C;-Ciz)alkoxy optionally substituted
with one or more substituents Su as defined Dbelow;
(C¢-Cig)arylsulphonyl optionally substituted with one or
35  more substituents Su as defined below;

(Cg-Cig)aryl (C;-Ciz)alkyl in which aryl is optionally
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substituted with one or more substituents Su as defined
below; (Cé;Cm)arylcarbonyl optionally substituted with
one or more substituents Su as defined below; and
A represents a hydrogen atom, a (Ce¢-Cig)aryl
5 group opticnally substituted with  one or  more
substituents Su or (C:-Ciplalkyl};
or alternatively Rs and Rs together form a group
-CRg=CR7~- in which CR¢ is linked to X and in which:

Rg represents a hydrogen atom; (Ci-Cig)alkyl;
10 (C3-Cqi2)cycloalkyl; (Cg-Crglarvyl; carboxy {C1-Ciz)alkyl;
(C1-Ciz) alkoxycarbonyl (C;-Cip)alkyl; heteroaryl;

(Cg~C1g) aryl (C;~-Ciz)alkyl; and heteroaryl(C;-Ciz)alkyl; in

which the aryl and heteroaryl portions of these

radicals are optiocnally substituted wiﬁh (C1-Ci2)alkyl,

15 (C1-Ci12)alkoxy, hydroxyl, nitro, halogen or
di (C,-Cyz) alkoxyphosphoryl (C:-Ciz2)alkyl;

Ry represents a hydrogen atom; hydroxyl;

di(C;-Cip)alkylamino (C;-Ciz)alkyl; optionally halogenated

(C1-Cig)alkyl; carboxyl; carboxy(C;-Ciz)alkyl optionally

20 substituted with amino; (C1-Ciy)alkoxycarbonyl;
(Cg-Cig)aryl; heterocaryl; (Ce-Cig)aryl (Ci-Ci2)alkyl; orx
heteroaryl (C;-Ciz)alkyl; {Ce-Crglaryl fused to an

unsaturated heterocycle, optionally substituted on the

heterocycle portion with oxo; (C3-Cj;)cycloalkyl;

25 in which the aryl, heterocycle, cycloalkyl and
heterocaryl portions of these radicals are optionally
substituted with halogen; hydroxyl;
hydroxy (C1-C12) alkoxy; optionally halogenated
(C1-Cia)alkyl; optionally halogenated (C1-Ci2)alkoxy;

30 carboxyl; {C1-Ciz) alkoxycarbonyl; nitro; cyano;
cyano (C1~Cyg)alkyl; {C1-C:g)alkylcarbonyloxy;
(Cy~Ciz)alkylene; (C1-Cyp)alkylenedioxy; (C1-Ciz)alkyl-

thio; (Ce-Cig)arylthio optionally substituted with one
or more substituents Su as defined above;

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



& ()-31098 S B & ()-37777777_/,4/K YI0%B S B & ()-310%8 S B & ()-310%8 S B
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88888x\ @4/ K Y1098 S B & ()-3&10%8 S B & () - 3B10%B 05 JAN T

' -(CH3) p:]@

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

represents (Cg-Cig)aryl; -alk-Cy-NH-SO;-Ar in which alk

5 represents (C1-Ciz)alkyl, Cy represents
(C3-Cia)cycloalkyl optionally substituted with one or
more substituents Su as defined below and Ar represents
(Cg-Cig)aryl optionally substituted with one or more
substituents. Su as defined below; -Cy-alk-NE-SO,-Ar in

10 which Cy, alk and Ar are as defined above; -alk-Cy in

which alk and Cy are as defined above;
-alk-Cy-alk’-NH-CO-alk” in which alk and Cy are as
defined above and alk’ and alk” represent,
independently, {(Ci-Cio)alkyl; di (C1-Cya)alkoxyphos-

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

20 as defined Dbelow; (C¢-Cis)arylsulphonyl optionally
substituted with one or more substituents Su as defined
below; (Ce-Cig)aryl(Ci-Ciz)alkoxy in which the aryl
portion is optionally substituted with one or more
substituents Su as defined below; saturated heterocycle

25 optionally substituted with one or more substituents Su
as defined Dbelow; (Ce-Cig)aryl(Ci-Cio)alkyl optionally
substituted with one or more substituents Su as defined
below;

Su 1is <chosen from hydroxyl, halogen, cyano,

30 nitro, optionally halogenated (C1-Ci2)alkyl and
optionally halogenated (C;-Ciz)alkoxy;

or alternatively Rg¢ and R, together form a C;3-Ci;
alkylene chain optionally interrupted with a nitrogen

atom which is optionally substituted with (Ci;-Ciz)alkyl

)
wn

or (C¢-Cig)aryl or (Cg-Cig)aryl(Ci-Cip)alkyl, the ring
formed by CR¢=CR; optionally being fused to (Ce-Crg)aryl
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(the aryl -portions of these radicals optionally being
substituted with halogen, nitro, hydroxyl, optionally
halogenated (C;-Ciz)alkyl or optionally halogenated
(C1-Ciz) alkoxy) ;
5 and the pharmaceutically acceptable salts thereof with
acids or bases,
it being understood that the compounds correspond to
one of the definitions (a) to (e) below are excluded
from the context of the invention:
10 (a) X = S; n = 0; R; represents methyl and Ry
represents a hydrogen atom; Ry and Rs together form
a group -CRg=CR;- in which CRg is linked to X, R
and R; together form a -(CHy)3- or =-(CHz)4- chain or
alternatively Rg represents a hydrogen atom or a
15 propyl group and R; is a phenyl group optionally
substituted with -0OCH; or a hydroxyl group;
(b) n = 0 or 2; X =65; Ry = Ry = Ry = H; Rs = CHjs;

{c) n = 0; Ry, = H; Ry = Ce¢Hs; Ry = H or CHy; X = §;
Ry = CHj;
20 (&) n = 0 or 1; Ry = optionally substituted phenyl;

R:i = Ry = H; X = NT; T = H or CHz; Rs represents
opticnally substituted benzyl, CH; or phenethyl;

(e mn = 0; R, = Ry = Rg = H; X = NH; Rs represents
benzyl, phenethyl, hydroxyethyl or

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

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

1 and Ry and Rs together form -CRg=CR7.

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

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

characterized in that R; represents a hydrogen atom or

a (Cg-Cip)aryl group optionally substituted with

haloger, (C1-Cg)alkoxy, optionally halogenated
35 (C;-C¢)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
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8<8| D, 4/K/K 1098 S B & ()-310%8 S B & ()-3108 S B & ()-3B10%B S B

& ()-310%8 S B & ()-3/K Y<8=8>8?8@A8B8I 8USr Q/ ! @0%! >& ()- 10%!>& ()-
'10B S B 10BSB 10B S B 108 S B &'g-BlK Y1098 S B
& ()-3UBWBX8f 8nBs8z8|[:rQ0/ S10%!>&¥)=+ 00S10% & O-t8 1@@@ & ()-+
Y S10% & ()-+ 10%! >& ()-i yl0%! >& ()-}z8888888|[:rQ/ Ojéﬁl &' () -

| - 10%! >&helogers Bowem >&' () - 10%! >& ()- 10%! >& () -

S10%! >& (p) - +888888Bdcurl®/ acObrding to any one of Claims 1 and 3
to 5, characterized in that X represents S;
Ry represents a hydrogen atom;

5 Rg represents (C1-Cg)alkyl; hydroxy(C;-Ce¢)alkyl;
(Ce-Cig)aryl (C1-Cg)alkyl; (Cs-Cg)cycloalkenyl(C;-Cg)alkyl;
or 1isoxazolyl(Ci-Cg)alkyl optionally substituted with
one or more (C;-Cglalkyls; -CH3-CRz;=CRpR. in which R, is
a hydrogen atom, (C;-Cglalkyl or (Ceg-Cip)axryl, Ry 1is

10 (C1-Cg)alkyl or a hydrogen atom and R. represents a
hydrogen atom or (C3-Cip)alkenyl; a group -CH;-CO-Z in
which Z represents (C1-Cig)alkyl,
(Cg~Ci0)aryl (C1-Cg)alkyl, 5- or 6-membered heteroaryl or
(Cg~Ci0)aryl optionally fused to a 5- to 7-membered

15 aromatic or unsaturated heterocycle; the aryl and

heteroaryl portions of these radicals optionally being

substituted with halogen, hydroxyl, (C1-Cg)alkyl,
(C;-Cg)alkoxy, nitro or (Ce—Cio)aryl (optionally
substituted with halogen, opticnally halogenated

20 (C1-Cg)alkyl, optionally halogenated (C;-Cg)alkoxy or
nitro);

or alternatively Ry and Rs together form a group
-CRg=CR7- in which

R¢ represents a hydrogen atom, {C1-C¢)alkyl,

25 {Cg-Cip)aryl (optiocnally substituted with halogen,

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

carboxy (C1-Cglalkyl, or (C1-Cg)alkoxy-
carbenyl (C1-Ce¢lalkyl; and

Ry represents a hydrogen atom; hydroxyl;

30 di(C;-C¢)alkylamino(C;-C¢)alkyl; (C1-C:0)alkyl;

(C.-Cg)alkoxycarbonyl; (Ce-Cio)aryl; heterocaryl;

(Cg-Cro)aryl(C1-Ce)alkyl; the aryl and heteroaryl

portions of these radicals optionally being substituted

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

35 {(C1-Cg)alkyl, {Cg~Ci0)aryl, (this radical optionally

being substituted with halogen, optionally halogenated
(C1-Cglalkyl, (C;-Cs)alkoxy or nitro) or (Cg-Cip)aryl
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3-(2-furyl) -5, 6-dihydrothiazolo{2,3-b]-1,3-

20 benzodiazepine;

Iw@l&%& ()-3:

3-[4- (ethoxycarbonyl)phenyl] -5, 6-dihydro-
thiazolo-[2,3-b]-1,3-benzcdiazepine;
1-(2-furyl)-2-{4,5-dihydro-3H-1, 3~
benzodiazepine-2-ylsulphamyl)ethanone;
25 1- (biphenyl-4-yl)-2-(4,5-dihydro-3H-1,3-benzo-
diazepine-2-ylsulphamyl)ethanone;
3- (biphenyl-3-yl)-5,6-dihydrothiazolo[2,3-b]~
1, 3-benzodiazepine;
1-(3,4-dihydroxyphenyl)-2-(4,5-dihydro-3H-1, 3~
30 Dbenzodiazepine-2-ylsulphamyl)ethanone;
3-(3,4-dihydroxyphenyl) -5, 6-dihydro-
thiazolo[2,3-bl-1,3-benzodiazepine; and
3~ (biphenyl-4-yl)-7-chloro-5, 6-dihydro-
thiazolo(2,3-b]-1,3-benzodiazepine.
35 9. P
according to Claim 1, in which X represents S; and Ry

rocess for preparing a compound of formula I

and Rs do nct together form -CR¢=CRy;-, comprising the
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25 optionally halogenated (C;-Cg)alkoxy, halogen, nitro or

hydroxyl) ;
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