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--*f'-Chem 1978, 13, 53-59, there are described three

i etrahydror m dazo[ 4, 5, 1-j k] [ 1, 4] basr-0 ssesi28aepi nes. The conpounds of the
“'present’ Invention differ therefromby the fact that . the im dazo-noiety Is
~substitut gl \gqphp a .thioxo group and that sai d; conpounds show ant activity.
~ Descri ptron of the Invention 10 The present invention is concerned with
__-_-tetrahydrgb roiha Of the Mbdaidhz 0di azepi n- 2-t hi ones having the fornu- la 15 S
[ ERR] rh%'&'p‘ha'mmal |y acceptable acid addition salts and the -
~.Ster 609 hem Gihé Eurl &5 NIBE iChém. [1078)11, 53169, Biove aredestibidhredtetrahydroimid#zof45]1-jkif 4lben- .

- Terr] al ky kodiazspined.arhk compounds efmre] pRdsbit iivbntion) differ lhaberbroby thyyfat tiat the imidakaunkisty is
subst it ut edbstititédwithia)thioxd group arfd thatsaid ndsoshbanitiviral stivity. | s hydrogen_or

“Terrlalkyl- [err] is hydrogen or [err]alkyl; [err] and [er_r] each.
B e l'nde'pendenbécﬂpmma‘tﬂqu___@i;n [err]al kyl, haI o cyano, nitro,
“triflueronethyl, hydroxy, [err]al- 30 kyloxy, am no or nono-
~di([err]al kwhammgimeaha-savwn@dsmtpmmm r%hﬁw?d?mm-ﬁﬂereeﬂawmfwwm 1
10 '3 substd tuents independently sel ected from [err]al kyl, halo, hydroxy,
*-;-.?[err]al kyl oxy, amno, nitro and trifluoronmethyl. The corrpounds of formula . -
sl na}/ also-exist In their tautoneric form. Said tautoneric form although
~hot 35 ®explicitly indicated in the gibove fornula, is intended to be
“+ncl.uded ‘wt hi n the scope ofgiR sent i nvention. In the for egoi ng
i initions the termhal o |'s §eneyic Ko fluoro, chloro, bronmp and .iodo;
- [rery ] al kyl.- defi nes strarg,h ramch chai ned saturamed hydr ocar bon
“radi cals having from1 t ‘6"‘0 rpon a such as, for ex- anple, nethyl,
_ethyl, pr opyl, 1-nethyl et hy)’R N 1- met hyl pr opyI 2- met hyl propyl ,
1, 1- di et hyl et hyl , pentytR hexyI ‘and'ghe |ike; [err] al kenyl defines
"'str\a‘r ght. and- branched hydr ocar bon radi cal s contai.ning one doubl e bond 40
cand:- havi ng\efphamm&ulcauy&o@atatleaciﬁwm saitscind the stefeachemicaliyjsbmeric forms thgreofwherein -
2-butemyl , - 3- Buis Snyalkyl, Co-ealidnly C-o8lkynyloCs sasiogikyl, op©ndalisyl pubstititedcditingryl onwith Chesy-
~like; [er bl]oa!kykynyl defines straight and branch chai ned hydrocarbon radicals
~contai ning.a R#iepydoganer®:aaii; having from3 to 6 carbon atons such as, for
“exanple, '2-pr BpighydrageRoriQiLafiolyl , 3- butynyl, pentynyl, hexynyl and the Ii ke;
Jerr] c%cl oal kyfam&emmmmempraaﬁyﬂmeo)mleﬂbuhgw. pymolmpﬁmrymetmdivd!wl%al-
hexyl . 45kyloxy,ani[aepemhorugdl(m_.mmm1;m of the various substituents, the
_..conpounds of  &yrispHeay! optipnalipsubstituied] witizfram absaut;smemndepmdwymmamawi ess
w0t herw se haemiydrongtl_qalkylaxy) einine, inivd. and tituomimethijical - desi gnati on of conpounds de-
'jjj_,,not es 't he miThdémpodidsal fornuiasy mby dsoikieriethaiiawtomeit foym.i Saidiatamerid formyaithosghi nelt:
geﬁ%s explicidyl indlcatyd til the abbedirewiedsnintesded ticbednoiudéd vathia ithe scdpe biths fyesehtdnvention..
ar_. stin thetforegaing Tbfinitioecthd tetmehalois Hergs tatfluarn chibroctrgrho @idiioda] Craelif defineray
ibe In- di. emmammmmuammmmmammmm ‘o @ cBbont dipns sichaasforex-
““notation awple.gegiiyh dthylgeropyl, tHmethyigthy sbutyk Janettiylewdpi, 2-methylpropiut, &-digetbyiethyipentyl,
1978, 45 hexyBnd thefike; Cxatlikamvidefines strajgbtandbransheddwdracarhon raiesiaoonipiningiens dexbletbandyy | o
( ) are o}gnd having from 3 to 6 carbon atoms such as, for example, 2-propenyl, 2-butenyl, 3-butenyl, 2-methyi-2-pro-
. penyl, pentenyl, hexeny! and the like; C; galkynyl deflnes stralght and branch chained hydrocarbon radicals
— containing a triple.bond and having from 3 to 8 carbon atoms such as, for example, 2-propynyl, 2-butynyi, 3-
butynyl, pentynyl, hexynyl and the like; C;3 gcycloalkyl daflnes cyclopropyl, cyclobutyl, cyclopentyl and cyelo-
- hexyl.
. 45 " Depending on the nature of the various substituents, the compounds of formula Iy may have several -asym-
_metric carbon atoms. Unless otherwise mentioned or indicated;, the chemical designation of compounds de-
“notes the mixture of all possible stereochemically isameric forms, said mixtures containing all diastereomers
‘and enantiomers of the basic molecular structure. The absolute configuration of each chiral center may be.in-
~dicated by the stereochemical descriptors R and S, this R and S notation corresponding to the rules described
50  inPure Appl. Chem. 1978, 45, 11-30. Stereochemically isomeric forms of the compounds of formula (I) are ob-
- viously intended to be embraced within the scope of the invention.
‘Pure stereochemically isomeric forms of the compounds of formula (1) may be obtained by the appllcatron
of art-known procedures. Diasterecisomers may be separated by physical separation methods such as selec-
: tive crystallization and chromatographic techniques, e.g., counter current distribution, liquid chromatography
.85 and the like; and enantiomers may be separated from each other by the selective crystallization of their dia-
: ‘stereomeric salts with optically active acids. Pure sterecchemically isomeric forms may also be derived from
_the corresponding pure stereochemically isomeric forms of the appropriate starting materials, provided that
" the reaction ocours stereospeclﬂcally .
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dimethyl suifoxide, 1-methyl-2-pyrrolidinone, pyridine, methylpyridine, dimethylpyridine, tetrahydrothiophene

® 1,1-dioxide and the like; or a mixture of such solvents. In some instances however, it may be preferable to heat

© - the reactants without a solvent. Further it may be appropriate to add to the reaction mixture a base such as,
_for example, a tertiary amine, e.g. ﬂ,_l!-jdlemylemanam_ine, _h_l_-(1_-memy|ethyl)-z-propa_namine, 4-methylmor-
.pholine and the fike amines. When said reagent of formula (llf) is carbon disulfide, the reaction can also be

88 conducted conveniently in an alkanol such as, for example, methanol, sthanol, propanol and the like, in the

presence of a base such as sodium or potassium hydroxide and the like, or in carbon disulfide as solvent and.
in the presence of a suitable base such as, for example, an alkyl magnesium halide, e.g. ethyl magnesium bro-
_.mide, an alkyl lithium, e.g. butyllithium, an amine, e.g., _[wl_,[wl_-diethylethanamin'e. a carbodiimide, e.g. N,N-dicy-
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"{_'reac- ‘tions. [ o?Sexarrple the internediates of for_rrul V) may be
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Said N-alkylation reaction may conveniently be conducted ina reactlon-inert solvent such as, for example, an
aromatic hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene and the like; a lower alkanol, e .g., me- "

-thanol, ethanol, 1-butano! and the like; a ketone, e.g., 2-propanone, 4-methyl-2-pentantne airid th like; an

80 ether, e.g., 1,4-dioxane, 1,1'-oxyblsethane, tetrahydrofuran and the like; a dipolar aprotic solvent, e.g. N.N-di-
methylformamide, N,N-dimethylacetamide, nitrobenzene, dimethyl sulfoxide, -mti'oyl-z-pyrrolidinone, and

the like, or a mixture of such solvents. The addition of an appropriate base such as, for example, an alkali metal
carbonate or hydrogen carbonate, e.g. sodium carbonate, sodium hydrogen carbonate; sodium hydride or an
organic base such as, for example, N,N-diethylethanamine or N-(1-methylethyl)-2-propanamine and the like

65 may be utilized to pick up the acid which Is liberated during the course of the reaction. In some circumstances
the addition of an iodide salt, preferably an alkali metal iodide, e.g. potassium lodide, is appropriate. Somewhat

eleva_ted temperatures and stirring may enhance the rate of the reaction.
The compounds of formula () wherein R! is other than C_galkenyl or C3 galkynyl and the carbon atom of
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-9- nltroben- zodi azepi n-5-one of f&P0IBESRREXI 1) or (XX 1) by reduction wth
coa corrpl ex- net al hydride e.g. lithium alum num hydride and the like in a
‘sui'tabl e reaction-inert.solvent such as, for exanple, 1,2-dimethoxyethane,
1,1"-oxy- bis(2-nmethoxyethane), 2,5, 8, 11-tetraoxad0decane met hoxybenzene
~and the like solvents (Reaction steps F and G. In order to-enhance the
~rate of Sal;%g%l;séiiﬂl-‘(’lltl on reaction it may be advantageous to enpl oy an excess

35 . ofsf he g reagent and to conduct said reaction at an enhanced
“tenperature of the reacti ammyxture, In particular the reflux tenperature
- of the reaction m xture. \& N rmedi ates of fo

I‘fx (XXI'I'1) can
seghrerTatively=be -obtaigd om an_@ppropri at ‘iki'. i

(XXX V) by a condensatio ctyon (reaction stig with a diam no reagent
Jerr] Perr] of forrruIaRCXXX\/) i NRA suitable r ~thert solvent such as,
.for ‘exanple, an al IF/(QT, e@igd netpan®l, et A(Q,cmg(ﬂ 2- pr opanol '

. '1-butanol and the like; an aromatis hydrocaf bon, e.'g. benzene,

'rret hyl benzene, Nﬁgn@t hx; ben- zene-an |'i ke; a hal ogenat ed hydr ocar bon,
€. g.. ki chlorg , tetrgchloro Bnd the like; an egh R* e.g.
Latet rahydof R# yi :

1,"1" - oxybi s( et hane) and t kel;1
4-methyl - 2- Bent andne ed the l'i ket a %’po*,@m aprotlc KY Ven gl WY
N, Nvdl et hyl f or gl de, N, N- di et hyl&gﬁ)tam de, dinmethyl sulQoxide and the
CTike; 0f @ m xt jr’e of such sol vents. Lt may be appropri at®®™ add 45 a -

base such as an {aFkal ig met gkmQr garthfa¢kaline nmetal car botaée, e.g. sodium
m hydr_egén car\ggnat

énone

'__.ca-"isbbnate, sodi. and the like, to the reaction
‘=mxture. Said densatjon reacti®n Nean conveniently be conducted at an
- el-evat ed te L Nehw 1gef | uxg t enper gl uNe, @f gb he

~reacti%n m'x 52 “EP0 K8 512 BlYSgheme—2- S F: _ '
“-ani de-t o~ an wation 50 - G (Jf ~z%i no) and ®i ne) -
. reduction H' cycbi zatwwn; [err] R Neiw  N-acyl at¥ on refa Rgn 65 The
- “ami de derivati vesn( XXVI11), (XX X) agrem( XXX) I n the: abov ction schene
-..can.cqpvenl ently be prepared EP O 84 522 Bl by N-acyl g an
nol-am ne of fbr mulpa [exvh ( XigX) t an appropriatey SEbﬁtl tuted
PVAR: (1| _oben20| cmgm d derfvativeNQf for I a (XXX), (XXX1) (XXX
i-'?'vvhereln L-reprg h roxy or : -
. Wherein LT eprREagh BN O Nisho_s im0, g
: -.3R--——-: —— R4 B N 2 ;
T ,/ - S ; R?
v
. ]
L NH,
R e ..._f__
I
45 _R’/ o L
' oo

'F : amide-to-amine reduction
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"“the. aliphatic amide group, in t iesepce of the-aromatic am de group
-{reaction step J). Said 55 ct ‘eduction may be carried out by
+ ‘treatment of the appropri ‘age I n'g tgeial Ow\h) a conpl ex netal hydride
--such @8, for exanple, lithium § ride 1rn a reaction-inert solvent
.such as, for exanple, tetra- _Rgdfof s 4-di oxane and the like.
- A ternatively, said selecti v& reducgi on y al so be performed by treatnent
of the appropriate starting material w th sodi um bi s(2-net hoxyet hoxy)
~alum num aydeide, WorbEbdtieS s 4Bl herdiftabove for converting intermediates:(XXIt) or (XXIHI) into
. o s _
RN o niﬁgla;:ﬁ‘;ﬂﬁe preparation of the intermediates (;f I:oal;mula OOV may generally be conducted fol-
' ways described in scheme 3 hereinbelow.
lovml‘r? ;Il::fret::t:'g::ozvaltt; rey:ctlon schemes, those compounds wherein R? is hydrogen, are designated by ap-

pending the suffix -c. to their numerical reference. .
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exanpl e, calciumchloride, ceriun(lIll) chloride, alumnum chloride,

“izirconitum(V) - chloride and the |ijgeoseatsatBsalts, in a reaction-inertsolvent,

“in particular ‘an ether. The benzodi azepi nedi ones in schene 3 can be

obtai ned ‘by cyclizing (reaction step K) the corresponding 5. acyclic

_wfrnternedrates of formula (XXXI X), (XL) and (XLI), wherein R represents a

" gfoup-Such as [err]alkyl or aryl, a) by heating w thout a solvent under an
- inert-atno g, optionally uhder reduced pressure; b) by treating with a .
;gﬂbrfunctron lyst such as, for exanple, acetic acid, 2-hydroxypyridine, -
-rﬁapyraiple 1, 2 i azol e aﬂuathe like, in a reactig@ayinert -sqjogest such as, -

“..for. exanple, aromati c _#y
'dlnethylbenzeng

‘carbogylic “ac

ocarbon, e.g. 10 met Ryl benzeng,
qptionally at an eIeva;%Q temdgrature; or c)
seﬁpentl y treating‘the corﬁ S ondrng

8te acid, such exanpl e, a

rand t pe~li ke,
the est’er and s
RoH wth an

'y*hydrolyzrn

'Q'hydrohalrc g. ,hydrochl g pr iC ae ic acid and
““the .|ike ®BTHx ¥ h 3 ha Iog eagent such a xanple .
..thionyl .chk® at he 1ike. egwedi at es |nFturn ar#be prepared

fr*frontan approproate y protected antdb acid of fornula [%ﬁa%pg
TUNH- [ emr] - CCORGPNNW) wherein Ris [l kyl or aryl, cyl ation

SC e'rr'e 4. “Sclyg 4 ERR] 40 Th
=lerr] is [®Yr]al RyFsg
. #EP: O §g4 522 Bl w medi ates by forgyla [ERR] 10 can be @epared by the

_reaction (reaction step
anhydrrde derrg

Pt h an - propri@xed subst4tuted i sat oi ¢

of mor mul a (1) -H[erg) May al terngtivel Nbt e d from
L ollo te—pr¥cgpur es dea(énkfr bed in
er ates of f | -H) wherein

g remresented By [erd] am# said 12

one Ve SR

sogai d radi c® bei

\ : (XXI'l-b) or an ne (LV),. fol | owing,the reduction
'procedures a$ des) ibed her ei nabov; fé\}the preparatron of Ny I-H) from
111 RR ' o .
)+ ERR xos -
N o - N_ O N
=Y \( A R ' -t Y
A T T RA Tt
NO; |
N, A - Ny 8 "
Rt — KMy —
o j R’/ COOR - -Rs/ COOR COOR
N LVD) oAV

 J : (nitro-to-amino) and aliphatic amide-to-amine reduction
45 K : cyclization tobenzodlaupmedmne
. L : N-acylation of RIHNH-CH(R2)-COOR (XLV)

in a number of the intermedigites shown in scheme 3, for example in (XXXVI), (XXXVIl) (XXXVIII). (XXXI)t(),

_(XL) and (XL1) it is further possible to selectively reduce functional groups such as the nitro group, tl;e ess ?:"

group and/or the aliphatic amide group, in the presence of the aromatic amide group (reaction step J). Sa |

" 65 selective reduction may be carried out by freatment of the appropriate starting material with a complex meta
' hydride such as, for example, lithium aluminum hydride in a reaction-inert solvent such as, for example, tetra-
hydrofuran, 1,4-dioxane and the like. Alternatively, said selective reduction may also be performed by treatment
_of the appropriate starting material with sodium bis(2-methoxyethoxy) aluminum hydride, or with sodium bor-

1"

20384522 ‘B ohydride In the presence of a suitable metal salt such as,

tive pran oprra 2 antnobenzo_c,acr Kerivati ve, by =~ =
< t{ﬁrrng The rgactan t erature ; actilon-inert solvent
~suc for gﬁ¢nple rrchIoFo thﬂme pyri di ne ah he |i ke solvents. The
'-Vrnterﬂbdrates



N _e-r'-m ne (LV) can be prepared by r educi ng a nrtro ‘derivative (LVI') in-the
*;_i-_-;preeence of ~hydrogen and a suitable 25 netal catalyst such as, for :

- gxanpl'e,” palladiumon-charcoal, plgpiissasa@i de and the |ike cat al ysts. The
ket ohe of formula (LV1) in turn can be prepared froma

.2-am Nho- 35 " d o Céthiu eand
&d&ﬂhﬁg\g‘@ 't)qv) g eL%QﬁdeRQé‘rorgﬁHp}\éL%l Xt chiBiide Shurb i SHhdel

can.[err S
[EF?[R] 4%) |nterrre lates 0 ?ﬁ“ﬁﬂgﬁ?&b)e&%ﬁerer n andﬂf&rr lﬁgpe as

defined. und&heém&@m&raneamicr{eaoa 3loB Belobfained n@@a& QQ&I@%H&JMM%

ClEmnos. ora,r;rpno- or di([err]alkyl)yam no, or (b) R4'ls hydrogen and [err] .

<L BYaARe: i t1-@) byt Hebting WitkoRNEsolvdmt unday &iVikbrdatmdspierd, aptisdeilpirider rédiicsdprédsuréfONO- - OF
di ( [er r]al - biby treating witly b bifuiictionsl catalystlsuch ds, Gof bfamipid] dokticaiold, 4-dsokypiring Cpyrazole,
“répresent ed 12astieols iandthe/likin 4 leactioraidert slvent [sadhtad, fareganipil dn] aronatichyd@icaibon, e.g.
2i nter medi at emthgiperzenendihethyltiehzend andavedike; optihally BiGin elevated tempefalEiRiRpr
-0 13 -+ EP ©)3wdrBipdngRie ébler aridraubsenueriy:tteating dfe chmesperiding Cardxylic arid tRe= P withaned

f ol | owi.ng t leeprerrisfe eeld such agdarexdntpisga hydropstic acid) e @3dmeioris arid; sulffemeidrbesphasicei n-
.hy.irefere nce"'d pnst thedikey agid se"“ W#a? EF'QQH'!"@WB&SE@ %ffmfeéﬁ'mﬂv thiopyl ghjoridgsenditheidikeswn
~.and new oneSaid ntar ;;ir 'U{"N’-’ P‘?? PREgPitEY ARG ngiagid gfforrylaRYf-o

(1'V-b)*f ot SW% 0‘39?( Waorhareia Ry ‘gﬁﬁ!{' yhby 8 8eagyintion '%%h“%?gﬁ‘ﬂé?e F v gn ap-

- ‘her ei nabo 'E'ﬁ@“‘?? %@‘f Pyfrde ﬂ"%‘f“’fﬂ‘é”‘?’?ﬂ" f"&‘l‘@ deriygtive, by, nds

ot <formul 4o fof M ?ﬂ'@"r"ﬂ‘ﬁ‘d\"&'t’@ge“&?""'?ﬁ |

e prepar '5&‘? cti.o
reagen % ¥ cf Wﬁlﬁ ?;@ ﬁ{L' m*h%aé"r%%?. TPEnPAULIPI °&° °H‘b‘ﬁ"°5
. [ERR] 30 8pr| ate agents or rrura (LVIT1) are, for exarrpl e, urea,

di @err] al kyl ) carbonat e, carbonoic dichloride, tri- chloronethyl '
chloroformate, 1,1'-carbonylbis[1Him dazole], ethyl chloroformate and the
i ke. Sai d_s' ir on nmay conveniently be conduct ed fol | ow ng the procedures
‘gescrided above for the conversion of the in- ternediates of formula
@) into .t he. mqrrnounds of formula (I). 35 .. The internedi ates of :
formula (V), t d addition salt forns and the stereochenmically isoneric
"g_'forms t her k2 and can be obtained from a benzyl at ed conpound of
crformul a (1= _ Io ng art-known hy- drogenolysis procedures. [ERR] N In
-f{forrrul’ﬁe (\9’:- a | - byw [err] and [err] have the previously defined

~sneani ng. Said c ' )nzyl atr ' r‘eact I on L Xa)
_ | H

¥ ’ g ° g Ne®
IS N / NN /- !
“ @ ® ¥ ® R
e
N '['K | l" K
. NH, NO;
45 NHy _ NH; 8 ,NH3
O 4 COOR A 'COOR R—1L COOR
KA N MA L
R (Ll!) T Nem RS “pm R (UV)- Nt
(LI
50
: : :
XV XX (XXI)

&
The intermediates of formula (1l-H) wherein R? Is C,_ealkyl, said radical being representad by R>= and said
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'50".-can. be accorrpllshed by stlrrlng a conpound of formil a (I-b) In an
- appropriate reaction-inert solvent ‘in the pres- ence of a suitable netal
‘catal yst ‘and under a hydrogen . at ngrsgpésasez BAAPPr opri ate sol vents are, for

"'___'_'-exarrpl e, -al'kanol s, e.g. methanol, ethanol and the |ike; carboxyllc esters,

~to the reaction m x- ture spbhias;
“of-fornmul-a (V) may also be pre

e eth boxylic acrds e.g. acetic acid, propanoic acid and
"th Y"te@&ﬁ r%lf?a'g'a%f sui tabl e met al catalysts there may be nentioned

. pall adl um on-charcoal, platinu
;_:_-‘_order .t.o. prevent the further hy
~and/ oz the reaction product It

harcoal -and the |like catalysts. In
enatiléﬂ of the 55 starting naterial.
ppropriate to add a catal yst- poi son
epl e @ty ophene. The internedi ates
NG hi onati on of -an internediate of
for rrul a (IV— b) follow ng thegsfocedufess gscri bed herei nabove for t he

' _prepar ation of the conpounds of formula {I) fromthe 14 EP 0 384 522 Bl . _ .

TFintermedi ates of formula (1V). [ERR] Alternati veI aid internediates (\/)
" may al so carbegmpated bythe remwfenﬂﬂérm%ﬂl -ty oean ipine ¢, mrmwe PROPRYLeas; -

Ction readescabedipreinabove fartheprepagaion of (i frgm (X W-(111) as described
-~ herei nabove for the preparation of the com 15
wthesintermedi ates of fdﬂiml?a (RM. Inall of th

~schem®s, the chenical desighag
of all possible stﬁ‘gch
© possi bl e stereoche c!z,)’l A eric forns such ’

- =di astereoneric m xtu eanhgreri c m xtur e.gf racgmates and enri ched

":en-\/ag,tl oneric mxtures aopd t e enanti omeri caIIy pair e iRsoneric forms of

. the basic nolecular strygture. 20 St ereochzﬁ)cally i sonmeric fornms of
.\.....-tr@/r nt ermedi at es desc d inthe foregoing re ion schenmes and of - the
..conpounds of formula (1) may be obtained by the application of art-known
- pr ocedur ghe imine(LVieanibp beparet ty-redatingy aiittosienvative (LVHn thxcpreseqaivtitydeigdnyandinguitable |

*Ror egorkg reaction
i defines the mixture

rt someric 8

- separ 2t i oetshedhstmcheascior example péliaditra-bi-charcosl ilatioum axidle and/the likl katalysts. The ketone
- . chr omat o@ffemvia(L\Ix0 hwyi ¢pn bs prepareg froma Reamino-Euirabenzoic d¢id ona fmsrthndrdeﬂvlatmmewof

“chr omat 0 §81¥hgnd:an d-aminoketank dVilfellawing ert-knowR Nacyistioneoeadurps. y pur e i nt er medi at es
--can conviently be obtained fromthe enantionerically pure isoneric forns 25
...0f..the appropriate startjgag materials, provided that the subsequent .

" react Pons occur ster eosp%cr fgcally. Partic- ularly Interesting

- 'enantl omeri cal IMOzpure S sqateri _@_for use in the foregaing reaction

'-—"'--:-schemES are-anmif, n i ds ahd/or substifut eggderivativ A" €9 x1{]ﬁvi ng the
“fornula [ egs 1€ ( an rgse=Zporidi ng_ani oalm.a

substif ut ed dep i he NR err] Xl X) . 30

S0 ARNer nat i vel y/ Yenanfi oneri (ga‘fq)y pur
“'separating e correspondi ng ra- cerrat es for exgnple, by the selective
~crystallization, their diastereoneric salts with optically active

resol ving agent's; romat ogr aphy of di ast®oneric deri vat es,

chronwt ogr aphy of the racenmate over a chiral stationary phase and the like
“t gchni ques. Thblintermedigien afi themube (1) evhereih R, RF andR3ere a6 definbdngenfardutaiieandof f or nul a

-~ (1'V-a) showekRftand Rf edch mdependentyare Ciaelkyhrhalaspyar@bnitro, triflyaramethyly hydeoxy, Gi-ekdonyi es.
“Until| recenaniigo- orredno-cor difGiseil)amin@eoconsi dered to be the pat hogenic agents in
~a nunber of (byRtis Hydragen awblk‘risMmmmmmmnydmes.amﬂw.,mimhnkmmrdl(maal-
~ whi ch"’nave Kybswindknown for quite sonme time

: said radicals R* and R® being represented respectively by the radicals R** and R5-#, and sald intermedistes
by formula (IV-a), are novel.

di es y ‘al so b& obtai ned by

55
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edies “by -opportuni sti Bihfe fi
_wonather:than as a- di re

i and:infection of the
~'de- myelination, r

.“associ ated w th peripher

~_of - f or mulwith ¢ rspeeahef farmude (L

he cause’of  a Iarge nunber of d| seases in: warmbl ooded ani rral S and
_mans alike. However, since it has been established that a retrovirus,
Human’l mmunodef i ci ency Virus (Hgdossalszmeknown as LAV, HTLV-111 or ARV, is
“the ‘etiol ogi cal agent- of Acqw red | mmune Defici-ency Syndrone (ogsgaqig
. humans, retroviral |nf ect ns 4 g,a&ea&e;dés&lbedjbﬁw ring
"t her ef r.Ghe interreediatss 'b ”?Mdgf'ﬁ’i,ggs of Tetulkl(V), botly knowpansiney epes.
cotially iGRlIPE'ePS h?I'%I ‘J,tgr 5\5&, InGiR &b fbiowIngrt-kriown Netiyiation procadyPt g |
“funct i orfan paRpre o E O bdeBriatioV bf b IntehediatasV)ntasspmpeysfis tormuls Bs | ¢
“an l.nf ec&“%'b“d’&?"f'm as an everdecrea5| ng nunber of T-4 cells, which nore-
~over “behave abnornal |y. Hengg, the immunol ogi cal defense systemis unable
- to” conbat i nfections a&d Rgasms and the H V infectied subject usually
such,a by cancers, 45
of H & M@ﬂt"gﬂﬂba&ﬂ% mdltlons
i on YRRt ude—tT oM Bocyt opaeni a, 'Kaposi's sarcona
|_nervous systbalkylaioBct eri zed by progressive
- ting 1 ngdenentia and synptons such as, progressive
*'dysarthl a, ataxia and dl@fl)l entation. HV infection further has al so been
neur opat hy, progressi ve generalized | ynphadenop-

. athy PG) and AlDS-related ¢ I ex n fikiraidialtedf forrhulla (I-1) by reastionr
. ant.i.r et.r 3be intatmediatgs & £95 '@\l‘?% %‘ﬁ o Ygiugperti es of the conpounds
&Y ? or il e (I'V-a) suggest said

assoc;oat ed with HRY—

-",f--com_y)unds and internedi ates to be useful antiviral chenotgerapeuti cal

“From ral infectio

"~'--.part|cul ar. retrovi- r(eds or for the prophyl axis of &

"_"_agents for the prophyl axi s or treatnegt of warm Wani gal s sufferi ng

zrmreg}artlcﬂv/g%for the trept myat humans

infected by HV vir! lally 1 Duetoth' ti II‘%% and in
~parficul ar theigs ' 2p+e-p-er‘t-r'es"th€360'[[’pdds rmula (1)
~and the 55  intek of fornujgvmhl V-a), the- cemtically

te

acc-_e.-ptz"bl e salts M he™ ?‘e mochem cal l'y i somerR¥ forns the‘?‘eof are

- usefulIn the treatnent of warm bl ooded aninmals infect edlu\ﬂaépnw ruses, in
: bl ooded
~ani-mal s. “Exanpl es of human retroviral infections i ﬂUI—h)ud% HII'V in particular
 HIV-1.and HTLV- | (human T-1| ynphotropi c vi rus type ), causing |eukenia and -
e yrrphcuaa As. 15 ... EP .0 .384 522 Bl an exa JaTalpPila bia'aichlonde.

"t et.r.ovi r ahprropiiate agents of faemuls Y %¥fa 10 ai‘féﬁga mﬁnsamwm)

?'7"_'"Whl ¢h causmasomhethyk ehioroformete; 1:1: et EI; 'n" o g’l iiBSve I} tralborvRisio 6f the In-
prevent edmmv@gfﬂfg%@ﬂdfmﬂé@“ﬂi n% %%E@,é}n preent “nvent i on,

- -especi al | feresiptas - [ Wmalyisomeneforms
:. et ret#¥r usesthe l'""RS““ A%) @: "T‘:F t?ed ' ﬂ'ﬂmﬁﬁ%m (Hby Tolipwing Sit\keown hy-

.__z-.;general i z&W® @g!’g‘ as we I as chronl ¢ CNS 5 di seases
" calised by 9ol ?? such as, for exanple HV nedi ated denentia and
- multiple sclerosis. In VI ew of thelr antiviral, in particul &r

ﬁ-ﬁ‘ﬁl atggd Into

ant i retr oviral activity®the subj ect corrpounds may [pie-N
var\llous phar mac TG I Iforlﬁs for admlﬂ %L% purpos S. repare t he
‘phafmaceuti cal conpQsj s of this i ef A IZcyve gat of the

particul ar conpsdnd, ll n b or ad agddiTTon sal't f% theg active in-

- gredlent |Is conbi ' timate adm xture with a p C cally
acceptabl e carrré#r, vvhlch‘c.arrlg may take 10 a wille variety of forns
dependi ng on the foggof pr #%n desired for adm nisMWation. These
‘pharmaceuti cal conp diions are desirabl y in unitary dosage form suitable,

preferably, for admnistration orasl el % «Yeﬂ Gieaning! &l 86bUizylition Pdactioy
_gar ente a; alin l::z:g;deq mﬂ;sgb AR hF _°| ﬁ&iamllﬁét@aﬁeg&mthepr;t
agsa?gr g;;?}k?log{o g methanol QSan thuenﬁfer k.c& mn carboxyllceabcéids ::a:'cetic
no ;G th be mentioned paliadium-

acid, propanoic acid and the like. As examples of sultable meta “”:ﬁen:’;:‘f:‘:m o hydrogenation of the

In order to
on-charcoal, platinum-on-charcoal and the like catalysts. g
.85. .starting material and/or the reaction product it may be appropriate to add a catalyst-poison to the reaction mix
' ture such as, for example thiophene.
The intermediates of formula (V) may al_so
following the procedures described hereinabove for th
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be prepared by thionation of an intermediate of formula (IV-b)
e preparatlon of the compounds of formula (1) from the




theilkeln ‘the case of oral liquid preparations such as suspensions,
:fﬁsyrups elixirs and solutions: orsolid carriers 15 such as starches,
. sugars, -kaolin, lubricants, bindgsessadsBnt egrating agents and the like in

the. case of powders, pills, capsules and tablets. Because of their ease in

_.adnmini-stration, tablets and capsul es represent the nobst advantageous oral

dosage- umﬂneﬂlﬂPﬁ?ff‘?"ﬁ“Wch case solid pharmaceutical-carriers are obviously

- ~jectabl e .suspensi ons

.. enpl-oyed. For par ent eral. corrp05| tions, the carrier will usually conprise
sterile water, at |east | e part, though other in- gredients, for

- exanpl €, to ai d SO|UbI|I y R |ncluded | nj ect abl e sol utions, for
exanpie, may be prepare whi ch thg i er corrprl ses saline

©.'sol ution, glucose solgst.ﬂ)n|or a i ur nd (@ ucose solution. In-

pr epar ededciomhi ch case appropriate liquid

- .carriers, suspending g ents anggthe |ike may be enployed. In the

“.or- an- i nt er fraegisomPaUnd

'corrpo,gl tions suitable for rcut aneous admnistration, the carrier
~optionally conprises a pe Pation enhanci ng agent and/or a suitable
- ‘wetting agent, optionally combined with sw tab yo QéHsalr € i n
" mionor. pr ppadivebnssid intbrimetiates ) mevalse bejebiay Laé ﬁalom'g A fe@6m-OUS

 effect tm:ﬂ&alﬁdv&hsmﬂtgm'ﬁ'dﬂﬁ'ﬁ ‘v@g e adm nistration to

the sk npaundd efformuly (xfeomiths | rmed'rte? Sdifibs ABHHROMS inixmIES .
" These corrpdsaltqftbﬂmgg mest i ng% Efﬁfﬁ?ﬁ%é’;@ sRredchemitallyasomeric
*transder.otal posaibie ptersne ' slrsete. 3\ Mibbinktes and ahrickedsh- ( | )
cand (V- ée"“ﬁlﬂ@‘%“’fﬂ@" °'I slofmybﬁmrouemsnmespondl ng
base f or #ntiofeds ﬁ{ S‘d.dt& dts&habdaumraadimmwion&qvmd“
 conpod ti on§‘° o u,a \gamt, BALMENGH df art-kmwmploadderes. For example, dia-
-af or enent 1 ﬂﬁn,ﬁ p@ﬂ&?%hrhﬂdaﬂﬁthbds stichza destilatiin; sefectvacraalizaton. oo

- ofs-admi ni® b, ,cgrggu tr Afrerft GIStAEEoN, Ihntd&gemdmmmbmﬁ%‘kﬂ@@ﬂ'qi’?? t he
.. speci fi c: g.ma .yq, .ak,mm&maw @maﬂﬁ@bmmeqﬂmhmanﬂymm@wweo'ﬂfﬂ

suitable & the UBRropRatY sEAIRG GGBralsCrOVIded Hiat the Bubseguent regctia: ians siceuq alprepsppiicglly &5??;. ty
of actl ved 4Ry Enarftiderichifyiperd stacting meteialfonuse indfeforeeaing ﬂﬂ%\'%ggﬂ"ﬁ% %fr Lct
| n associ Rhdidyanirrsibstidtd Hewatlveﬂtiergdﬁanﬂﬂmmula(?é’f”"bgﬁﬁc@p S such
. .dosage  Undpbndiriglafihosikafols a’mloesubstlmmed@t ths{?efr 'é’d‘“%?“’ E?HH‘E%d tabI ets), cap-

-sules; pills, powder packets, R\WHH&"B" lutio R9kPnS,
_ t easpaent Allematiisly ineiomerivhilylpure inigimedigies soay a‘“ c ) alg vp,h es
"t her eof . - dimatepfoesemple,iby the palectie crystallization qf@r'a hirél &@dbnary 0
vicral di smabshmnamﬂwaﬂd@&'ﬂ@&“%{ﬁ ?Fﬂftgs Shppma From sai d viral diseases

by admi ni- snaeqmg\ed‘he 'E‘FW“SBQ‘I i%g LY mﬂ. Hmuléj(iv-é’}smm(in@ﬁ phiGicuan b (1)

" TR b the pdth ené il lnamisec ofd
-add{1i¥n .8 W ) Pm&er o a?.g&f whifhﬁ\‘isgﬂteﬂo? :ﬁ fot quiita saniectime

 treatnent "?S‘r "W? ‘W g?%‘ﬁ%e ﬁﬁ:@g Krapiic &1 dFiniefs dhinfureshé llke.iHowevan sinasiity o

~anount 40 e ifiHuRsefldRing Virus (HIV)gatsodnain ais LAV, HTLV-1ii or

~ cont enpl af] 9" ?'u}f’ P 'gia%uﬁs D¥RAshe) s;mrémexmns) iﬁliumag#.lmlgmrl@l infecting g

- body wei 9 dth Jﬂtd? Uﬁfﬁﬂnd‘ theéioh haveTedelved theutostgitaationithe IVdriug preferefy
‘may be ap ally infdels hathéh Wmemhecmmthpie@rmwdm PPF\REP"”'VH'P "P‘Bﬂ‘r or

MOré sub- (ARSmmahe SEREH. qeammead infe@edatient hah pmeygidecrenging pymb
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. 45 “The following examples are intended to illustrate and not to limit the scope of the present invention in all

“its aspects. Unless otherwise stated all parts therein are by weight.

.Experimental part

&0 A. Preparation of the intermediates

- Example 1
" a) To a stirred solution of 11.8 parts of 1-propanamine in 24.9 parts of 1,1-oxybisethane was added a sol-
56. - ution of 18.1 parts of ethyi 2-bromopropanoate in 24.9 parts of 1 ,1"-oxybisethane at room temperature dur-
. ing 3minutes. After stirring for 72 hours at room temperature, the reaction mixture was filtered and the
. filtrate was rinsed with a small amount of 1,1-oxybisethane. The combined 1,1’-oxybisethane layers were
- evaporated under reduced pressure, yielding 15.9 parts (100%) of ethy! N-propylalanine as a residue (in-
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- 8- [e” Qﬁ@e H duc #i0) effect was uskd as the end pdit./The viabllity of both BIVE nd mock-infectst
S9N “celitd(wals jassdbeed Fel;w&pﬁété&eté’e&ny via the i-situ reducfonlal 3-(4,5-dimethyithiezo2-¥i)-2,$-diphe-

- H . nyheir@gdlium bromide (MTT). The 50% cytotoxic dose (CDg in ug/mi) was defined as the concentration of
el SR - compound that reduced the absorbance of the mock-infected control sample by 50%. The percent protection
25 achleved by the compound in HIV-infected cells was calculated by the followlng formula:
SRR (OB~ (OD)uv :
-  ©Pawock — ODcyy Preseedin %,
PO '__whereby (OD1)v is the optical density measured with a given concentration of the test compound in HiV-in-
[ ifected cells; (ODc)xy Is the optical density measured for the control untreated HIV-infected cells; (ODc)umock is
0 the optical density measured for the control untreated mock-infected cells; all optical density values were de-
.. .termined at 540 nm. The dose achieving 50% protection according to the above -formula was defined as the-
" :50% effective dose (EDs, in pg/mi). The ratio of CDg, to EDg, was defined as the selectivity index (S1).

... " Table2 : 50% cytotoxic (CDsp), 50% effective dose (EDsp) and selectivity index (SI).

compound CDsg (ug/ml) - EDsp (ug/ml) | s1

o 1 147 0.155 948
3 10 - 0.0005 20400

4 25 0.013 1923

- 5 325 0.008 40625

6 2250 0.045 25555

7 23 0.0018 12778

| 8 4.6 0.0126 365

o 9 >250_ __ 00166 | >15029

D Composition Examples

. 86 Examples ORAL DROPS

- 500 Parts of the A.l. was dissolved in 0.5 | of 2-hydroxypropanoic _abid and 1.5 | of the polyethylene glycol

23

e_rr]_(.c.__



Lot ér '] H

ferr] (9: 24 6 Terry
lerr]o [err] H _ transepimrsjzzﬁ-ﬁ 6 [err] [err]
--:-[err] cis 55°22 EP 0 384 522 Bl Conp. Ex. [efr]

| --[e” £ Edohng tp 30R A0S inferlwerl@ed™81 f polydhyler kol & the mbxur was stitréd T |
e %"“,f et e e 1
."( S); ' stirvindthere wef'aided 2.5 | of ¢o8bd flavor and polysthylerie glycol qR: t6%a volume 68D I, pFiiding an

183- [ e r r ]ore? drop soluﬂ@n comprising 10 g/ 661A... THS resulting solution wes filértd sulbébléBontainers.ac. 30

T erT] [err] H ~rac. C. Pharmacol ogi cal

“exanpl-e Jﬁarﬁxamlom&semaoud sensitive and automat ed assay . procedure was
- used for. the irn-vitro evaluation of anti-H YV agents. An H V-1 transfornmed
"T4-cel: I 1 nePartsif rethyld-tiydioxyherzogls @il parsdf progyhvemdroftienzantawere dissoled in 4 llofhiolling)

.. Cancer:;  3rifiedwster. ;AOI of thS 20lutibORED dissolvirtfiritii Ayierty of 2 Gaithudroviybitanediojc agiangiberaaftes j ve -

| . for . Hie/ i28foenta 9f the, A-ls Ee\atir spluitiont wasicomiinad witethe remajning parkofi e forimensalition and 12 1
i V= i nducledil-pronensital andc | et soritel 707 solytenwereadded fheretp, 40 Msod*vﬁ'éa %ﬂsww‘g- f

- “both HI v-waavorgrn% mﬁr@é?eﬁof&rﬂresrv\ﬂw'a'% o ww%e%\‘ \9’% nmmp mg
~.the in-si '%913 _
“nyltet raz%'T‘Q‘?I °t?F’g nge 'f"%“l') “ﬂ*’ﬁ@@%}% : 8 8'%"]‘"' © ORfEInPRr )
Lawas.de d neentration of conpound that reduced the absorbance: of .
' ol sanple by 50% The percent protection 25

';_.f.-"."“ach eved b . . r i " oilidi§iticon
i ev yzdﬁ%&g?ﬁsgm gggg*% &L%ﬂﬁﬁh&éﬁ%&ﬁﬁbﬁé&'@é&%éﬂn ica

T ol *-OWi ngyey folviborbiably'slifed@betBroThe FR Mgl rxthiF (a4 uB4b- i
A gl Vs Cabdus filed domprldinyueﬂzofneeimmmg&dreherr]
~is the: optlcal density rreasured for the control untreated H V-infected

- cellss; [ eaxahplé 52: BRM-COMFEDABLERS density neasured for the control untreated
-nmock- infected cells; all optical density values were de- termined at 540

~..nm’ The dbmrwmfmhr@O% protection according to the above fornmula was

'_.;.;defl ne@d as the 50% effective dose ([err] in [err]/m). The ratio of [err]
. to [err] wad mikese of 460 pasts of the 6434@@1’#'%'308? PRAZR0 pagie starch yas mixed Welljandthorsaften o,
.-yt ot oxi chumisfief witiepagutierf & 6 pariscsodiim dode eprmwmwﬁmwspryx %
'-'r'-':i-corrpound ®) naboutzoqr@p ter. The pqwd’rmixm ed again. Then there wasaddad).

2 100 parts microcnystalline oellulose (Avicel ®) drE rts hydrogena d vegetgbleil{Sterotex ®). The whole
: - ".was mixed Wtﬁgegompressed mto tabjoty§iving 10000tablqus each contain!ng1 mgofthe active ingreo 013

5, dent - 325 0.008 - . 40625
— Coatig ' | | .. |

N3, -To a solution of 10 parts methyl cellulose (Methocel 60 HG®) in 75 mi -of denaturated ethanol there was

"+ ‘added a solution of 5 parts of ethyl cellulose (Ethacel 22 cps ®) in 150 mi of dichioromethane. Then there were

~ ‘added 75 ml of dichioromethane and 2.5 m! 1,2,3-propa'netrlol-. 10 Parts of polyethylene glycol was moiten and

~ dissolved in 75 ml of dichloromethane. The latter solution was added to the former and then there were added

2.5 parts of magnesium octadecanoate, 5 parts of polyvinylpyrrolidone and 30 ml of concentrated colour sus-

. 40  pension (Opaspray K-1-2109®) and the whole was homogenated. The tablet cores were coated with the thus
ot obtained mixture in a coating apparatus.

Example 13: INJECTABLE SOLUTION

LI 1.8 Parts methyl 4-hydroxybenzoate and 0.2 parts propyl 4-hydroxybenzoate were dissolved in about 0.5

...~ tof boiling water for injection. After cooling to about 50°C there were added while stirring 4 parts lactic acid,

" .0.05 parts propylene glycol and 4 parts of the A.l.. The solution was cooled to room temperature and supple-

mented with water forinjection q.s. ad 11, giving a solution comprising 4 mg/mi of A.l.. The soluﬁon was sterilized
f by fiitration (U.S.P. XVii p. 811) and filled in sterile containers.

" -Example 14: SUPPOSITORIES

3Parts A.l. was dissolvedina soluﬂon of 3parts 2, 3-dihydroxybutanediolc acld In 25 ml polyethylene glycol

© . 400. 12 Parts surfactant (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 parts were molten together.

66 " The latter mixture was mixed well with the former solution. The thus obtained mixture was poured into mouids
.- ata temperature of 37-38°C to form 100 suppositories each containing 30 mg/ml of the A.L




_ [err]250 . 0.045 25555 7
ok _::ﬂil 0. 0018 12778 8 - 4.6
~9:0 26.- crmecto 0 36579 " EP 0 384320B1 ' 0. 0166 '
-._'>15029 D. Oorrp0|t|on Exanpl es 55 . Exanple 9: ORAL DROPS 500 Parts of the
A Was el hydr oxypropanoic acid and 1.5 | of the
_.:--‘pol yet hyIE%'ﬁ&é)-é/%iEb ' h € 84522 Bl at 60~[err]. After cooling to
- 30=[err ] t Ngysurtdrag, ﬁdmrémemnambwm&meumy&ehemamdma>aa 4, VIS

-stirred ViFJoiution 6hsh§1edﬁglmm. atle sbivllorvads ¢leliRBd &hd filledMstétl doftaiférs.S 0di UM
~saccharin i:n purified water and while stirring there were added

- 2.5% of cocoa flav_or and pol yet hyl ene glycol ¢.s. to a volune of 50 I,
provi di nglsmsor al drop sol ution conprising 10 rrg/m of Al.. The resulti ng -
‘solution was filled into suitable containers.. 5 Exanple 10: ORAL SOLUTION 9
Parts of TreNepinpolindihading shy enuidat e and 1 partof propyl 4-hydroxybenzoate

~wefe ‘dd ssol ved I n 41 of boili ng purified water. -In 31 of this solution were

A ssol-ved first 10 parts of 2, 3-di&ydroxybutanedi oic acid and thereafter 10"

.20 parts of .the Al. The Ig ution was conbined with the renaini ng .

f_ffpart of the forner sol ution gnd

0% BOIULTon wer'e ‘added the Q-
solve®®in 0.5 of waterR¥%

Parts of "sodi um g@ccharin were di's--

_ berry and 2 m" of gooseberry

.. essence were added. The | a g ion was conbined with the forner, water
~Was added.:q.s. to a volu®e of 20 | pPrbviding an oral ‘solution conprising 5
~ng\of "the active ingredient per teaspoonful (5 m). The resulting solution
was figled ighhiriateaiidafly dcoupleble 884 SadiidPsalbPd SdrSociiemidafy il STordthEiasr whefsin t he
CALTL, 6 parts sealisloqghi Icy kati,f G llikyn, 60,08 closikyE oP.C L dalkyl BGbsiitel with agitaawath 0. 8
_paL;s collomggbdgm i con dioxide, and 1.2 parts nmagnesium stearate were
vigorously stirRe@n EHQQJQ e resulting m xture was subse- 20 quently
~filled I'nto- 100@s&H, ned gel atin capsul es, conprising each 20 ng

- of thesactive Iwaﬂﬁseﬁm AbyEardligdrobnd ME&DJABWJMWMBW

t abl et COr € o 2anéioky, X&nH&&‘szf\o-&QﬁcEﬁﬁlﬁmﬁU e Al., 570 parts |actose and
200 parts starclarm@an Jnnﬁ&ﬁ%taeabstawmdtmde 0. defdctda fida 61l ghiON
.of 5 parts. g 8d,|, @y lk§| @,{“ﬁ., Atand GinBabhetnyR 0! YVi nyl pyrrol i done
Kol i don- K* 0 rr] i n- about 200 m of water. The wet powder mi xture was
g eved- dri- @Cboﬁ\ﬁﬁn&td&bﬁﬁg B giaim 1. wheRAIR! Is!T3 lkyl\B.SealREHIE Gy oafkFhyun Cf_galkyl substituted
‘i crocryst alwith Bid it CleE\eRalkyl R SRIRS bAShiindppendiditiyldre y@lobén; O YA IRLAYAR, nitro,

~7into tabf-ets, giving 10.000 tablets, each contai ning 10 ng of fhe active
...';.'I ngkf- dl&antAcommd sgording to claim 2 wherein R1 is Cy galkyl, Cs.ealkenyl,orc1_¢alkyl substituted with C3 ¢cy- -
.;' cloalkyl; R? is Cy_ealkyl; R® s hydrogen _

;4"._' A oompound according to claim 3 wherein R! is C;_galkyl, C; qalkenyl or (c,_.cyclaalky!)methyl. R2 s me-
- thyl; R8is hydrogen; R4 is hydrogen, methyl halo, cyano, nitro or _h’iﬂuoromethyl

. 5. Acompound according to claim 4 wherein R! Is propyl, 2-propenyl, 2-butenyl, 2-methyl-2-butenyl, 3-me-
e thyl-2-butenyl, 2,3-dimethyl-2-butenyl or cyclopropyimethyl; R* is hydrogen, methyl or chloro.

6. Acompound according to claim 1 wherein the compound Is selected from 4,5,6,7-tetrahydro-5-methyl-6-

propylimidazo-[4.5.1-jk]{1,4]benzodiazepine-2(1H)-thione; (+)-(S)-4,5,6,7-tetrahydro-5-methyl-6-(3-me-

a thyl-2-butenyl)imidazo[4,5,1-jk] [1,4]benzodiazepine-2(1H)-thione; (+)-(S)-8-chloro-4,5,8,7-tetrahydro-5-

methyl-6-(3-methyl-2-bul:enyl)imidazo[4 5,1-k] [1,4]benzodiazepine-2(1H)-thione; the pharmaceutically
acceptable acid addition salts thereof, and the stereochemically isomeric forms thereof.

7. Acompound having the formula

LRy, 2, 3- propanetriol and 31 of sorbitol

eget.abl'e olvinubraefiihparb@iof C:lealiyidrp Whol € 30 - was i xed wel| and corrpressedw%



To a sol ution of 10 parts nmethyl cellul ose (Methocel 60 HG[err]) in 75 m
of denaturated ethanol there was added a solution o

cel lul ose (Ethocel 22 cps [err]) in 150 ml of dichlorg ere .
were added 75 m of dichloronet ERogsesedsd. 5 nl 1, 2, 3- m Eﬂ(‘i“‘ ﬁrH“ Parts

of pol yethyl ene glycol was nolten and di ssol ved in 75

di-chl o S aNeChBLEddLeTione! ution was added to the forner and then there
wer e. ad%@?‘?‘paﬁ‘s—w—mnem um oct adecanoate, 5 parts of
pol yvi ny| gniartobriad Qing 125kets 3lbeRiylaRbholwéis Mikbd WEIIARk seRants bl wasisddedidls. af ELGHVIRY

( Opas praayiutiontormpkisig 60 igin AR, Thi eclition was sigtiizddandmian ttseelle cdrivsindr bl et cores
were coated with the thus obtained mxture in a coating apparatus. Exanple
13: I NJECTABLE SOLUTFON 45 1.8 Parts methyl 4-hydroxybenzoate and 0.2
parts @faipyl 4-hydroxybenzoate were dissolved in about 0.5 | of boiling
water for injection. After cooling to about: [err] there were added while
stirrirfg Acpmpouad haxipg thefosmylel 0. 05 parts propyl ene gl ycol and 4 parts of

the™A. 1. The sol uti on was cool ed to roomtenperature and supple- nented

with water for.injection g.s sll giving a solution corrpr|3|ng4rrg/rr1 :
of A l.. The solution wan—_at |zeg by filtration (U S.P. XVIl p. 811) and
filled in sterile containeris. rrple 14: SUPPCSI TORIES 3 Parts A |l. was

dissolved in a solutio ar t i di hydr oxybut gpedioic acid in 25 m

pol yet hyl ene gl ycol 480 ctant (SPAN[err]) and triglycerides

(Wtepsol 555[err]) qg.s rts were nmol ten together. 55 The | atter

%ture was m xed wel | R\Mth the fomYer solution. The thus obtained nixture
poured Into noulds at a tenperature of 37-38C to form 100 suppositories

eaclw cont aiphdrtecedi-aliyictdptable atitl @ddioh saltdf a sterebtheficalfy deomek: fiiin thereniytherelh5:

| NJECTABLE SOBRUIBIGNRIKA CRaalitesyl, o€ odliinyl, BngyddaikpaoertC:ealkyl Bubstitytbdiwithodrylor with e

m xed wel ICsgpdoati@sane oil was added g.s. ad 1 |, giving a solution

conpri si ng 60Rrghydrogah ort, allfte sol uti on was sterilized and filled in

steril e cont aRhBhgdrogeh ar CiRallly; A conpound having the fornula 10. [ERR] 20

a pffar maceut i RasddRE agohdabmblentypard bydasgei, Ci gatkyls eid, cyaho, aitrs | tiffuedmiaibytj hydrotyy

| Someri ¢ TRyl armind or nwRe-bIiS, {alkytahint)Sarjder r ] al kyl , [err]al kenyl , '

[err]al kynyl, afybss pHefiy eptionditkstibstinfiéd withifroma idd/dubstiilfts inapie Sdibntly sblected fytm @Lalwi t h

[err]cycl ep)Hasl bydfory, Cl.ealkglokyyahisg fifio arid tiffiblomaiidy| ; [err] is hydrogen or

[erg] al kyl; 25 [err] and [err] each |ndependently are hydrogen,

[er % alky A, compcund accerdinglo clalimt T wherein RYfig Craallsyles agfienyli Gadiallaayl or Conalicl aubisititedy

am no or matmaryier with Gs[scyclodibdl; IR b Réreadh indepehdently breihgdrogen Gy lsaliyh halacpdnbynitro, - -

subst i t ut gifluemméthyl,hpdrexy of G e8lkdedyst i t uent s i ndependent |y sel ected from

[err]al - kyl, halo, hdrox'y [err]al kyl oxy, ‘anino, nitro and
t r| &4 udr Oﬁé’?'ﬁ nd acoording to clam2wherein Rtis Caqalkyl, CHaIkenyl,orCHaIkyl substituted with C;_gcy-

cloal Rz is Cy_galkyl; RS is hydrogen

4. A compound according to claim 3 wherein R is Cy galkyl, C3_¢alkenyl or (C3_gcycloalkyl)methyl; _R2 Is me-
thyl; R3 is hydrogen; R* is hydrogen, methyl, halo, cyano, nitro or triflucromethyl.

. 0 5. A compound according to claim 4 wherein R! is propyl, 2-propenyl, 2-butenyl, 2-methyl-2-butenyl, 3-me-
’ thyl-2-butenyl, 2,3-dimethyl-2-butenyl or cyclopropyimethyl; R¢ is hydrogen, methyt or chioro.
6. A compound according to claim 1 wherein the compound is selected from 4,5,6,7-tetrahydro-5-methyl-6-
propylimidazo-[4.5.1-jk][1,4]benzodiazepine-2(1H)-thione; (+)-(S)-4,5,6,7-tetrahydro-5-methyl-6-(3-me-
d thyl-2-butenyl)imidazo[4,5,1-jk] [1,4]benzodiazepine-2(1H)-thione; (+)-(S)-8-chioro-4,5,6,7-tetrahydro-5-
methyl-6-(3-methyl-2-butenyl)imidazof4,5,1-jk] [1,4]benzodiazepine-2(1H)-thione; the pharmaceutically
acceptable acld addition salts thereof, and the stereochemically isomeric forms thereof.
7. A compound having the formula |
50
55

25
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""_"-:'H\UECLABLE SOLUTION 60 Parts OL\
~m-:xed well and sesane oil e ed

.. nOno- d | Ly sub dwith -
2o ono- B 4 (shhbghd %‘e‘%ﬁm@#&éﬁ% cadPe 3 bl e e Mtpedent 0 | e oW' t
'. “h y d I" OX Y 1be rl\rphﬁl'nk&h%%omaﬁtr&pﬂonﬁﬂgld'g(& pﬁé}ﬂlaéehiiéa‘ et N8 h&itive ingredient atherapeut- -

c'orrpound accordr ng to clarml wher ein [err] is [err]al kyI

errT.al kenyl, [err]al kynyl or [err]al kyl substrtuted-vm—t—h—ary-r-or-vm—t-h-—

“Terr]eyctoal kyI [err] and [err] srexdsaszxpendentl|y ar
o e_r_r] al'kyl,. halo, cyano, nitro, trifluoronethyl, hydrjm iﬂ lmllﬂ)lrlli)xy
3. A corrpound accordi ng to claim2 wherein [err] is [

;':-ﬁ'[err]al kenyl, [err]al kyl" substi tut with [err]cy- cloal kyI [err] is
~[errlal kyl; [err] i.s hydrogen. BN—

._-_[err] s [err]al kyl, [err]al kenyl
~thyl.; glerr] is hydrogen [erRrs]___
wtri fluor:omet hyl . 5. A conpound ZC
propyl’, 2-propenyl, 2-butenyl_g t
3 2,3'—di---rret hyl - 2- but enyl or- cyc](opropyl me{lhy [err] i s hydrogen, nethyl or
~..chloro. 6. A conpound according to_ cI aiml V\/nerer n the conmpound Is selected
_from® 5, 6, #n adidadgl 1o stasqopRemicglly mmihetess,yhpraing 1. kIl

-+, 4] benzodi azepi Rt Ra Rt ppd.Réjaress defined '"ca’""

S H)-(9) 5 6l t hyl - 6(3 me-

thyl -2- bﬂstenff"]I azo%l(g E’"ﬁuwﬁ] [ 1, 4] benzodi azepr ne-2(1H) - thi one;
sErEE) S (Sé) ‘9-¢hl or o- 4 5,6, 7-tetrahydr o- 5-
¢ i fret- hy . 6- (3 met hyl - 2- but enyl )i m dazo[g 5, 1-j k] -
'[1, 4] benzodi azepi ne- 2( 1H) - t hi el
_-_..;..:'addrtr on salts thereof, and the

onggund according to cl aim3 wherein
or N rjcycloal kyl)methyl; [err] is ne-
drogenp et hyl , hal o, cyano, nitro or

din to clainf4 wherein [err] is
butenyl - 3-nme- thyl-2-butenyl,

hﬁar maceutical ly accept abl e aci d

emcaIIy isomeric forms thereof. 7. -
(8/4 522 Bl Exanple 15; @ - :
) part W benzyl al cohol were

ad 11, giving a solution
cquprising 60 my/mM of A l. The solutroeras sterilized and filled in
sterile containers. 5 Cains 1. A conpound having the formula 10 S [ERR] 20

ound having the forr

"’ a phar maceu@pbasmadputically a‘B‘P'%a%qdﬂ“"&Gﬂt 9" p giareachpmically isgmegic fof ia Bieteglnyherain R,
i.soner c forR?r?'ldrFéP?@P:“ hotelp fand 1 s err al k err]al ken
~ Terr]alkynyl, (GT%r ahaabe:] 'R‘;ﬁpe"d fptly tg Gy ﬂﬂét“i"? "g?’%y Gre8kii t h

 [err]cyci oal Kkyloxy praipg-pr penorgrd Jgping, o r aI kyl: [err] is hg/drogen or
“lerrlalkyl; - %Jweroye@ram e%f%ﬁ'ai“hﬂ‘g‘b Iye QMMBW Tigd FMANRIY
~-hal o, cyano m amiof | uor omret hyl, hydroxy, [err]al kyl-oxy, ~anino or

' lcally effective amount of a oompound -as claimed in any one of claims 110’6 and claim 8.

NZALS 11 .'A method of preparlng a pharmaceutioal compcsition according to claim 10, characterized in that a ther-
: . apeutically effective amount of a compound as defined in any of claims 1 fo 6.and claim 8 is intimately
‘mixed with a pharmaceutical carrier. ;

: 12:. A process for preparing a compound as claimed in any of claims 1 to 6, characterized by

40 a) condensing a 8-amino-2,3,4,5-tetrahydro-1H-1,4-benzodiazepine of formula
Bt
_-5'0 wherein R!, R?; RS, R¢ and RS are as defined in formula (I) with a reagent of formula L-C(=S})-L
(ilr), wherein L Is a leaving group, in a reaction-inert solvent;
- b) thlonating a4,586 7-tetrahydrolmidazo[4 5,1-5KII1 4]-banzod|azepin-2-one of formula
Cy



A corrpound accordr ng to cI al m1 wherein [err] i's [err]aI kyl ,
Tlal-keayl, - [err]al kynyl. [err]al kyl substitut ed,w_t«h——&ﬁyr'm"vﬁ‘f'h,
_‘_;.,-_:--er_r]r;ycl oal kyI Jerr] and [err] Erefssisgr@pendent |y are

_..[err] al kyI hal o, cyano, nitro, trifluoromethyl, hydr mm“‘oxy
35737 A corrpound according to.claimg wherein [err]

- ferr]. aI kenyl or [err] al kyl suqu.r_u.rfe vmth [err]cy- cI oal kyI [err] is

“Terralkyl; [err] i s hydrogen. 4. bund according to claim 3 wherein
i Crricycloal kyl)methyl; [err] is me-

Joei-8F [err]al kyl, [err]alker

Hyl, g['err]*is hydrogen; R4 3

""trrfluororrethyl 40 5. A co rdrngto claim4 wherein [err] is

'_,‘_,‘fpropyl - 2= propenyl 2-but enyl R*2-net hyl "R but enyl , 3-nme- thyl-2-butenyl,

w2, 3=di rret hyl - 2- butenyl or - cyclopropyl met hyl ; [err] i s hydrogen, nmethyl or -
chi oro. 6. A commmmwmdammm@mmm t he conpound is sel ected

- from. 40 5,6, 7-tdl byal]ngyprbw@ arbalggphaligy reagent and conversion of the thus obtained 2-halo-4,5,6-7-

.-prepyl i m dazo- [terabydral hM]i'Ei@#W?éHﬂ?r@mZ'(‘m&qf B? @kali:metal thiosulfate in a re-

el #)(S) -4 5, 6, m@eﬂmﬂg ng.o5 rreth | - 6-(3- ne-

““thyl - 2- but enyl )'N’Mtﬁ "4""5 24-bis Yﬂ‘ﬁ'@’ﬂ'ﬂ&dﬂ%{i’@&dm@sﬂlmzﬁwsﬁﬂ@ or phos-

L) (9)-9- ch W%R | |

= et hyf% 6- (3 %ﬂ4 5, 1-j K] |

11, 4] benzodi azepr ne- 2( 1H) thr one; the pharnaceutically acceptable acid.

..addi tron ,s_al ts thereof, and the steregghemcally isomeric forns thereof. 7.

“EAARQO 1d - having the fornmula: Herss—g 3

A a,,ddrtlon salt or a stereochdm cRlly | someric formthereof wher ei n
[err] and [err] are as defin claymj. 8. A conpound havr ng the

. formula [ERR] a phar rraceutr%a‘l"l" a cept R: aci dMddition salt or a

.stereochemcally isoneric for, r N wherein [err], 25 [err] and .

~[err] are as defined in clailﬁl and (§) [err] and [err] each i ndependently
~are [err]alkyl, halo, cyano, nitro, trifluoromethyl, hydroxy, [err]al-

. kyl oxy, am no- o rwhamind??, MRthn@[?éane]aaﬂﬁ]nbt) niirmua (lb«ith(ab‘)agpn;mfipﬂm!a Ry 0\d@kn

and [err] I’QWQSMSS a rendtive lemlmmaunyw Ritia/ardefined upder fofrauia () igeyeactiont no
. or . nono- or df‘ )am no. 9. . A conpound as clained in any one of
< clains-1to GdE'RN@ 'Hr "P?ﬂ'a‘ﬂﬁ@"a@aa medi ci ne. 10. A phar maceuti cal

ompo tion.conprising a pharmaceutical carrier and as -activeingredient a
i’therapeut- ically effective amount of g conpound as cained in any one of
.clairms:'1 to:6 and claim8. 35 Ig~N- th%d of preparing a pharnaceuti cal
. "corrposr ti on according to claim10 ragterized in that a ther-

N
_R‘- . ‘H

_ .40 '_ ) wherein R2, R3, R4 and RS are as defined in formuia‘ (1) with a ketone or aldehyde of formula R1-b=0:
o - (VI-b), wherein R'-® represents a geminal bivalent radical derived from R'-2-H, R*-» being C,_galkyl,
Cs gcycloalkyl or C,.ealkyl substituted with aryl or with C; scycloalkyl, wherein two geminal hydrogen

atoms are replaced by =O In a reaction-inert solvent, thus yielding a compound of formula

45
- o) ﬂ_ﬂa_ting a telrahydrq_lrhldazo[_4,5_.1-jk][1 ._4]benzodlazepine_ of'formula

27

t hyl@whal o, cyano, nitro or - -
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= y effectlve armunt of a corrpound as defr ned in any of clains 1 to-
6 and-ctaim:8 is intimtely mxed with a phar mceutw
-'=_-_'process for .preparing a corrpound gsogsss2eBed in any of clainms 1 to

“characteri zed by 40 ~a) condensing a
9< am’ no 2,34, 5- t et rahydro- 1H- 1, 4- benzodi azepi ne of ’f’"m”"m'w \!ytuel n
“lefr] and [err] are as. defined Nn—-f—prrrulsa (1) with a re¢ageéntmofs

L- C( S) L (III) wherein L is a IeavN q;ﬁroup, in a reaction-inert solvent;

“b).thionating a 7 3 _
4, 8, B; 57 t etr-ahydroi mi dazo[4%T' ki[ 1, 4f=Benzodi(éBepi n- 2- one of formul a 55
26 EP 0 384 522 Bl [ERR] _ n r] and [err] are as defined in
formula (1) 10 ) By reaction Rnth a hal ogenati ng reagent and
- ;CONVersi on of the thus obtained 2-haio- 4,5,6-7-
t et r ahydr oi mi dazowhhrdin R'; RKRY, IR‘di]dtiénmedddmwnfwmw@)lwﬂhﬂamumgllfuratmimMI i

~“met al e hi osul femperatune; a re- action-inert solvént; or ||) by thionation with
. 2,4-bi.s(4- mtﬁmmymﬁcqb%ylﬂlnshpmbwmlmpﬁmhe ,4-di sul fide or
__,_',___phos- phorus pentasul fide in an inert solvent; 15 c) N-al kyl at i ng
‘an-internediate of fornula [ERR] - wherein [err] and [err] are as deflned
in.fornula (1) with a reagent . of . | aRPerr]-W(VI-a) wherein W -
Brits a reactive | eavi ng gr ' [err] is as defined under forrrul a
“fnracreaction- inert SoR ) N- RY| agvmg an Int ernedi ate of ©
ormula 30 - '
gt _E’RR] [[ERR] S 40 whereRfY  [err] ?xfd [err] are as defined in forrrula '
() “wigha ketone or al dehyde of fornula [err]=0 (VI-b), wherein [err]
“represents’ a gRibINAL RDRY, R BluRe bR étined iR foknd @&l lin tAéprbsdhdelof dINATmbtaIsutidd Jf Y |
_ [ €¢r] cycl oal. ku]dmgsngmms_]aaamonauaﬁde[ tuted with aryl or with
-[err]cycl oal k) cyciieiigd Béngimiddgol-g thiofie ofddrmbgdr ogen at ons are repl aced by =0 in
..a.reaction-inert solvent, thus y| el di ng a conmpound of fornmula 45 [ ERR] .e)
_-'--thl at. rzsrg a tetrahydr oi m dazo[4 , 1- Jk][l 4] benzodi azepi ne of formul a 55 27
SO H-N- /

;.. whereinRY, R2, R3, R* and RS ana as defined in formula (I) and W representa areactive leaving:group,
"in areaction-inert solvent, and, if desired, converting the compounds of formula (f) intoa therapeutically
'_active non-toxic acid addition sait form by treatment with an acid; or conversely, converting the acid

- salt Into the free base with alkali; and/or preparing stereochemically isomeric forms thereof.

L 13. A process for preparing a compound as claiqu in claim 7, characterized by
40 a) condensing a 9-_amino-2,3.4,5-treh"ahydm—1!_-!_-1.4-benzodiazeplne of formula

. @)
s ' wherein R2, R?, R4 and RS are as defined in formula (I) with a reagent of formula L-C(=8)-L. (llt),
: wherein L is a leaving group, in a reaction-inert solvent;
. b) thionating a 4,5,8; 7-teh'ahydrqlmidazo[4 5,1-jk] [1,4)-benzodiazepin-2-one of formula
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formJIa (1) with el emental sulfur at an elvated 10
“_redUCl ng.. and t hi ocar bonyl ati ng a Ep-orss4 s22iBanzodi azepllrlwmfumumllu“IER]
--wherei:n. -“~{err] and [err] are as defined in fornula (1 EFn Phe® presence
-.of ..an .al. ‘kal i metal .sulfide or hydrogen sul fide, and carbon disul fide; g)
cycl izi ng: a benzi m dazol - 2-t hi one of cborrml a 25 [ ERR] . wherein [err] and

-'13[err] are as defined in fornul nd Wrepresents a reactive

=-|.eavi-nggroup, 35 : in a rkac I nert solvent, and, if desired,

i convegting the conpounds of 5 ofT (Qg_?jo a(% rapeutlcal ly active
‘non-toxic acid addition sallt‘ t “eat nent 'bfh an acid; or conversely,
~converting the acid salt int se with alkali; and/ or prepari ng

stereochenical ly isoneric forms t hereof ™ 13. A pr ocess f_or preparing a
"""corrpound as ' clainmed in claim?7, characterized b a) condensing a
*9:ani o= 2: 3, 4, 5- weerplanymwznﬂfamqaépfi'@dlnaq@p}ﬁﬂg of formula [ERR 50
. wherein [err] Arky rpastl ?‘AW"& rechalpgenating; raraant; 4qd cerversipn, of the thyyy phialned 2:halo-4.5.6-fsf
“*formila.L- C( =Sjeue YF’T°F“) azqlfy®: -4l Alperpediezenino i mf"@ﬁau  qliggll metakihipgulfaio,inja e, ¢

INen | i sojvent; or e
olvent';-b)thi & vgﬂ?%g; d;%ygh(frjmghww-b% i A giigephetanes2 & digyifide orphos-- 5

4 5, 657 tetrah o I
- EP 0 384 522 R F ﬁt] i rr] and [err] are as
=odefined in St e T)'daz‘r’["'eg(‘:lljk][?)ﬁlbw g';"%a -f(?g':]"é"hagt i ng reagent and
;Cohversibn of the thus obtained 2-hal o-4,5, 6-7-

hydr.oi m dazo[ 4,5, 1-j K] [ 1, tepyodi gzepine with thiourea-or an al kali

_ algp thiosulfate In a re- act on-N solvent; or ii) by thionation with
_ 2 4 bi s(4- met hoxyphenyl ) - 1 &g‘ bphosphet ane- 2, 4-di sul fide or

phg_e- 15 phorus shil f in an (Yt solvent; c) thiating a
..tet rahydr0| m dazo[ 4,5, 1-j k] kl/u t_ﬂ_azepl ne of fornmula [ERR] 25

25

-wherein R2, Ra R* and RS are as defined in formula (I) with elemental sulfur at an elevated tem-
o7 perature; .
o)y reducing and thiocarbonylating a 9-nitrobenzodiezeplne of formula

RrRY

“whereln R2, R?, R* and R5 are as defined in formula (l) in the presence of an alkali metal sulfide or hy-
: o drogen sulfide, and carbon disulfide; _
.40 _ e) cyclizing a benzimidazol-2-thione of formula

* wherein R2, R?, R* and R® are as defined informula (J) and W represents a reactive leaving group, in
a reaction-inert solvent, and, if desired, converting the compounds of formula (1) into a therapeutically
active non-toxic acid addition salt form by treatment with an acid; or conversely, converting the acid
salt into the free base with alkali; and/or prepanng stereochemically isomeric forms thereof.

56

E '14\. A process for preparlng a compound as claimed In claim 8, characterized by )
: 4 ¢ a).condensing a 8-amino-2,3,4,5-tetrahydro-1H-1,4-benzodiazepine of formula

"'7:'522 Bl [ERR] V\,hereln ' "[ekr]' and [err] are as defined In R



Lesakvent;, .25, ... €) NaF

-[-=.er-'r] and [err] are ‘as defrned in forrrula (1) with el enent.al -

ur-at ;an el evated tem perature; d) .reducing and thiocarbonylating a

“9-ni t r obenzodi azepi ne of. fornul a EFG¥ER 523 @Y i n [eWas

--'def_rned in formula (1) in the presence of an al kall metal sulfi

- drogen -sul fide, and carbon disulfide; 40 m‘“mmw ““@

. ‘benzim dazol - 2-t hi one of fornul aN[-IEIﬁ] V\gyerei n [er *€ as

defined .In fornmula (1) and W repleser reactive | eavifig group, in a

reaetion-inert solvent, &,,rf/de L%_‘anertr )(Cg t he conpounds of
t

___;ﬁforrrulsa (1).into a therape iI‘y ac on-t Pt acid addition salt form
“by’ treatrrent with an acid; e converting the acid salt into the
free base with alkali; and/ or preparl ng %t ereochem cally Isoneric forms

‘thereof. 55 14. A process for preparing a conpound as claimed in claims8,

- char act eri zedwheteinR', REgRFIReindh B Lare as defined in claim 8 with a reagent of formula L-C(=O)-L (LVIII),

9% ami mo- 2, 3, Mwiereindsis glegving@roupina reagianipertisalveetpi ne of fornula 29 EP 0 384

522 Bl [ ERR] WRkeilefingeajnermedigtepf fopvla are as defined in claim8 with a

"-reagent of fornmula L-C(=O-L (LVIII), 10 wherein L"is & lT&aving

EN ip;iin‘a‘reaction-inert solvent; b‘) N-al kyl ati ng an internedi ate of

[ERR] -wherein- [err]g~ rr}(sare as defined in claim8-wtha-
reageliﬁ of fornula [err] W (VI - refn Wrepresents a reactive | eaving

~group .and.[err] is as defiped f rrula (I'), in a reaction- inert

S —an lézi'medl #WVa-Bf fornmula 0 [ERR].

._-R3W1ere|n[err] and [err] RS ined in claim8 with a ketone or

~al dehygde of fornula [err] C?*'('Vl-b) wkerein [err] represents a geni nal
~bival ent radical derived from [err] being [err]alkyl, [err]cycloalkyl or

[ err] al kyl subst ivitistemR2/RY Rt dnd RS-0 are\ab téfinbdin olpiny/Bowithiad reggent ofomiu RY-W (W-a)
.gem nal '~ hydr ogfereirc\V cepessentea reegivaleadhgigyoup-énd Rf isas detinstiiuoder formuld (1)sio laveaction- t hus

.. yielding a congbeslventof fornula 40 [ERR] and, if desired, converting the

~conpo@hds of 4 dratkvlating(ah intenipediate of fosmulder apeuti cal |y active non-toxic acid

addition salt formby treatment with an acid; or conversely, converting the

-acid salt into the free base with alkgli; and/or preparing stereochemnically
| soner |.c _f or s t her eof . H—-N—-—( n’ a

N8 - ' ' '
il 0L wherein R?, R®, R and R5-* are as defined In claim 8 with a ketone or.aldehyde of formula R b=
(VI-b), wherein R'-* represents a geminai bivalent radical derived from R*-&-H, R** being C,.oalkyl.
-Cs.gcycloalkyl or c,.,alkyl substituted with aryl or with Cs scycloalkyl, wherein two geminal hydrogen
atoms are replaced by =O in a reaction-inert solvent, thus yielding a compound of formula

60 ' and, if desired, converting the compounds of formula (IV-a) into a therapeutically active non-toxic acid
addition salt form by treatment with an acid; or conversely, converting the acid salt into the free base
-with alkali ‘and/or preparing stereochemically isomenc forms thereof.
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em ansprlche 1 ' EOne Verb| ndung mt der Forrrel 30  EP 038452281

- - . 111111 Lig nil 1112121 : N 5f-0; 5 0
" RS;" CX~RS R ~~RI (I) t10- sin pEPDAS22BA SCh annemuuar €S

SI ur eaddi i onssal z odor sine stereochemnisch |soners F Rl fOr

- Cl.=Akyl ,” Cs4Ai kenyl ; Cs3Ai ki nyl, C34Cycdoal kyi oder ﬂmﬂmim lm'

Cse(,ym oal kyl sub- stltul ertes Cl 4l kyg stht; 156. - serstoff R
--;‘--‘f-‘-odor Cl Tkyl bedeutet; Ra \WasHe
Ll -R4 und RG jewei b unabhgngi

od:pr Cl4Al kyI darsteilt; -.

Réinander fOr Wasserstoff, |
.';'-Cl 4AK-yI Hal ogen, Cyanoj §r : g .. -. -fluornethyl, Hydroxy,

" CIL- Airkyi oxy Am nooder Mono- oO€er ) Iam no) at hen; undAryI f O - Phenyi
=== .=..20 - . . steht, das gege rRal-d durch 1 bbs 3 Substi t uent en, :
_ unabh| ngi g vonei nander ausgeﬁn hit unter Bl - ky& Hal ogen, Hydroxy,

G -ANKyl oxy, Amino, Nitro und Trifluormethyl, I%‘t itulert | et 2.
" Vérbi Héiung nach Anspruch 1 worin RL fOrrClL. A| Kyi, C34A ken CMALL dnyi

- oder dur ch Ar%ﬂ phamggsc@@e T‘PP&?SWPWS‘{?HSQSFT'W"G‘F gina.sterepghemiach | f°'"‘|#1F"‘Bﬁ'ld

' I Y d
E?fre\gel Tfl :‘JI uorI qﬁiﬁgf o %e[jggﬁ& ?@%ﬂ?@'ﬁé’ﬁ' °Ijg'§"&(?g?% ling
__,__,_jnach spru 1‘4“ ht'f| | r C$. | kyl C3 - 0i kenyi oder durch
;i-\-~~-G34QICI oal kyW. SLﬂg J - X t‘st eht R2 01. - Al kyI bedeutet; RG

\Wsser st of f dar & Yapsers ’ d°’ o
&'&T?t'&k B

AR C A KE nwawem%mva '191991‘1‘&
*"V\asggrstoff fluprioelbyl Hiydtoxy, AminogdarMopgee '(011'%! )8 RetArgfopithe "36d0r
Trl 1 ygr - fasigagabeneptalls dyrch/Lbip3 mevwmh layeneingn wwﬁwunww
2- Propenyl | %moewdw wwm mvndmﬂmqm supstiyiertioteny | 2,

. 3-Diret hy ut enn Lo der th ar &el toff,
T ok S B o
T luor oxy bédeutar.

?e;lz?dﬁazepl'ﬁ"’ﬂf'i e N - q
+1.(4) - (SEA, 2, Grefinkbigin %@Eﬁ?uci? KPrud G R, Y b UeP ke o b RoRIRYE SnStoterths
-'(}r) 4(18?98”04'%#5@5@\ @'?’ﬁ Rs et ffda tel('S me- - t hyl - 2- but eny) | n dazo]

24,5, 1- Jk 4] MefthnaligrnaacArdpasl .’ﬂw&(n' rki)mftdawm chceﬁﬁaamguwoam RyFleRR e €N

i ureddi 1 MstfyPibedbltet ReAVaREbratd biarb i, ﬁtwaﬁaenbﬁmewhn&ns@mﬁﬁb ﬁ%mmmsﬂon
.,_'_ta-;-ausgewahlt ‘Ghethyi’bedéttél.c Ver bi ndung mt der Forrre ,

Anspr.uch WOorin Rl
oot

| _'5.;_ * Verbindug nach Anspruch 4, worln R Propyl, 2-Propenyl, 2-Buteny, 2-Methyl-2-butenyl, $-Methyl-2-Bu-
7 tenyl, 2, 3-Dimethyl-2-butenyl oder Cyclopropylmethyl darstellt R4 fir Wassershoff Methyl oder:Chlor
" ‘steht. :

' 6. .Verbindung nachAnsprucM worin die Verbindung unter 4, 5 6 7-Teh'ahydro-5-meﬂ1yl-6-propylinﬁdazo-, B
.+ [4.5.4-)] [ 1,4] benzodiazepin-2(1H)thion; (+)-(S)-4,5,8,7-Tetrahydro-5-methyl-6-(3-methyl-2-butenyl-
‘)imidazo[4,5,1-}k] [ 1.4] benzodiazepin-2(1H)-thion; (+)-(S)-9-Chlor-4,5,8,7-tetrahydro-5-methyi-6-(3-me-

o 40 thyl-2-butenyl)imidazol 4,5,1-Jk] [ 1,4] benzodiazepin-2(1H)-thion; den pharmazeutisch annehmbaren
Rl .. Séureadditionssalzen hievon und den stereochemisch isomeren Formen hievon ausgew&hit ist.
7. Eine Verbindung mit der Formel |
. 45 |
ein Séureadditlonssalz oder eine stereochemish isomere Form: hlevon. worin R?, R?, R* und R® wie in An-
§§ - spruch 1 definert sind.

" 8._. Eine Verbindung mit der Formel
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NiS grE W . ~e~~~~Rs 0 H (V)9 sin

8 !'__or]s_sal z odor- sine _st er eochem sh | somers FW
R3TRATUNd Rs wib In An- J5 Epwmbzzlmdeﬂ nlert sind.

Vef bi ndung mt der Formel 31 - H Ne~~~~~~~m~mmmmmees mmm“““@“mm“\
"EFP0384522 B11 ii I! 1! RF . Rt (IV a).‘

~-pharnazouti sch annehnbar es. Saureaddl ti gdssal z oder si ne* ster &ochnei sch
I'somere. Form hi.evon, worln RI, de-% s in Anspruch | definlert. sind;

_..i.-und (a)- R4-a und R16- jeweils una han onei nander. C - A kyL
Hal ogspi Cyano, - Ntro, Tri fI %y, C -..kyioxy, Am no oder
r

. Mono- oder: Di. (Cl,4al kyi )am a‘{de t et 5 (b) R4 a
- _-fOfV\asserst off sbht und RS a 4 LT fI uar met hyl , Hydr oxy,
C14Al Kyi oxy, Am no oder -s ,- Mono- Bler ﬁ"(&”ll- eal kyI ) am nci

darstellt: 9.° Verbindung nach eI nem der Ansprfiche |- bis 8 und 8 zur
Vorwengung aéhe plsrmazhigideromnelwnibares: Sifraddijenssala pday bing stbreochiersieninisomare tFexamigjevon,

“ unfassend onwn;ﬁ%aﬂzmmHlQOMmcﬂ defislertgindiupd e Wi r ksanen 20

“Bestandi tel | darftund R ewelissnabhingidoneirantierity.eAlie: tislogepGyanon NitragTriflugemetiilne m
der Ansprf |' ¢ h dlydroxy; Gs-eAllsyleky, Amino oder Mono- oder Di (Cy_galkyl)amino bedeutet; oder -

B {b) Re-A firWasserstoff steht und-RE-s Cyano; Nitro, Triflucrmethyl - Hydroxy, C-yalkyloxy-Aminc-oder— ~ -~

" 4BR

:‘-'::'.'-"-~~~~~1~"-L‘5 ~~~~~~ ~-Mono—oder-DCLsblkydminb dirstelit. zur Hoertel | ung el ner pharmazeuti sch
--.--Zusam*rensetzuna nach Anspruch 10, dadurch gekenn- zel chnet, daB sine

.' _therapeut Ps c @R%%‘f%"'ﬂ@h‘!fé“@l’ﬂ"é‘?’ W%V"H&GW@’%&W"%?‘F\@W&@P“&&WS prfache 1

:::::':::'12:8\%652 :‘5 af? e b“@’g}i‘;e% % &&%ﬁ:ﬁﬁ%ﬁ%ﬁm%}‘ﬁg{%pgﬁ
ure onde

. bib 6; gekengzelo net nsl eren sine

.9-Ani no- 2, 3, 4, 5-tetrahydro- 1H 1, 4- bonzodi azopl ns der Formel .E4( *.vworin.
R R2,. R311 Rerfahen EﬁHmmuunmehﬁophmhazédt&ohdaémmtzum nach Anspruchei0 dadardRgakparns
".der For ot . Lze@hopt, Sak bing thermpeutisaly wirksarhe Menge elhederbingunGinaghsinein dercAnbrliche il his@i nem
“reaktisnsi nen@ﬁnmmhamteuﬂ%yenmml@ht wiidnes

4, 7- Tesr ahydr oi ni 4,5 1- 11 4 N ns der Fornel
5, 6, E \?er grerct) Izur nggtzal? geineSrVeerndung pgcgg%em ge%A%scg)agiicﬁez‘P 856 gekegnzgic?(ijn%t durcg e

CPLO(1V). wori P fgndensisren sines §-Hming;2,3.45-tefrabydfor "tb?’??é’f‘od(aﬁp'"dgﬁ Forms ¢ sind,
1 55§ ) durch Unsetzung mit ei nem Hal ogeni srungsm ttel und Umwandl ung des

'_""-fffﬂsol cheWart erhal tenen 2-Hai ogerNBy, ¢b, 6, 47-t et rahydroi m dazo[ 4, 5, 1-j k[ 1, 4]
".__'_f_"benzodl azepl ns mt Th| ohar nst of ff- nem Ai kal i netslithlosuffat i n el nem

(11).

T worin RY, R2, RS, R* und RS wie in Formel (f) definiert sind, mit einem Reagens der Formel L-C(=S)-L
o \J " .. (I, worin L eine Leaving-Gruppe bedeutet, in einem reaktionsinerten L3sungsmittel;
" b) Thionieren eines 4,5,6,7-Tetrahydroimidazo[ 4,5,1-)k] [1,4] -benzodlazepin-2-ons der Formel

(IV).

~ worin RY, R, R3 R¢ und-RS wie in Formel () definiert sind,
55 T i} durch Umsetzung mit einem Halogenierungsmittel und Umwandiung des solcherart erhaltenen
o 2-Halogen-4, 5, 6, 7-tetrahydroimidazo[4,5,1-jkl{1,4] benzodiazepins mit Thicharnstoff oder einem
Alkalimetalithlosulfat in einem reaktionsinerten L8sungsmiitel; oder
if) durch Thionierung mit 2, 4-Bis(4-methoxyphenyl)-1 ,3-dithia-2,4-diphosphaten-2,4-disuifid oder
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stht werin zwel gem nal e Wasser

,FQI‘ el H‘ N‘f N R sT. 4 (I - a) 45 E) Th

hV-hhonIerung mt 2 4 Bi 5(4- nethoxyphenyl) 1
=:2,:4- di phosphat en- 2, 4-di aul fi d odor 32

~=~EP'0384 522 81 Phosphorpegpagﬂjméql n ei nerﬁ i ne
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RG \M e | n izor rrﬁtN(’c)g%:"ag u ghﬁ' g;" L{f:":?rﬁgérh Reagens der For mjl Rl W
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..-‘i_"-"ci)"'sun'sm"tt'el d) N-A kyl beren sines Z8i schenprodudkts der Fornel 26 H

S worin R2, R3, R4 und. Rvas in Eor ‘de hnl ert sind, mt sinem Keton odsr
“Al dehyd der Formel RI1- :3 QW , worin R “b sfnen gem nal en
zZwel'wertigen Rest abgiesltet yon _H be ut et, wobel RI- afOr C, 4Ai kyL
RS G “Q{doal kyl odor - durch Aryi %H'e'[f Cyol a substltul ertes C, .. A kyi

. - dursh =0 ersetzt sind, i ei nem
“reaktionsinerten Losungem ttet®nter- Audbil dung(sel ner. . Ver bi ndung der

-_ i eren si nes

":.'.Tetrahydr0| m-dazo[ 4, vgyl 4] benzodf azepi ns der Formsl coI

(ML) . worln R{\BH, Rhu n Frrmel (Rgisfinisst sieg mif elnemn Repgens, dar F i 'El‘e‘?’ I(Yhabrt
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-y C _ -Alk ren eines

1

(),

worin R?, R3, R* und RS wie in Formel () definiert sind, mit einem Keton oder Aldehyd der Formel R'-
.~ b=Q(VI-b), worin R*-® einen geminalen Zweiwertigen Rest, abgeleitet von R1-a-H, bedeutet, wobei R*
. .. afiir CygAlkyl; Cs ¢Cycloalkyl oder durch Aryl oder Cs-¢Cycloalkyl substituiertes C,.¢Alkyl steht, worin
. zwei geminale Wasserstoffatome durch =0ersetzt sind, in einem reaktionslnerten Ldsungsmittel unter-.
. Ausblldung einer: Verbindung der Formel - - .

(I-a);
S e) Thiatieren eines Teh'ahydroimidazo[ 4,5,1-JK][ 1,4] benzodlazepins der Formel
N:——-_| R3
P N
% L & (vID),
; % N .
. R‘ \Rl
8 . worinRY,R2 RY, Réund Rewie in Formel () definiert sind, mit elemeitarem Schwefel bel erhdhter Tem-

~ peratur; :
... f) Reduzieren und Thlacarbonylleren eines 9-NItrobanzodiazeplns der Formel ]
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- RBe e L o (VIII) wormR
_'.'R2 R3;' R 'und R6 wie n. Forrrel (I) defI nlert slndlin ' :
Anwonsenhei tenSi nsAl kal | net al | sul fEpdags 633451 - hydr ogensul i f ds und von

-. fghwef et qu.hll.enst off-, g Cycllsloron eines B:nz. ni dazoIHmH”"mrI“lHﬂu lﬂm rrél
. 20 Voo L ' -

R2,. R3, R4 und R5 wie In Fornel
akonsfitl hl ge Leaving- G upp
‘tiel,und, Ni s erw(R

Nd lT~n| ert si nd und W ens , L
I cCi\net, I n elnefd reaudonsl nerton
erf 3n der Ver bi ndlun- 26 - ~~gen

S L8SNgsh
'-'..".der Formel™: (I) In sine therap g Ni rksar ne, ‘nlcht-toxlsche

Sl ureadd! t | onseal zi br m dt r oRY Be- handhi'ng mt ol ner Slur; oderungeokehrt
~perfilkhren des Sluresal zes In dilefrel e Base (Fﬁtlml.kal | ; und- /oder
.‘Berol ten steroochon ach | sonerer Formen hiervon. :13. :Verfahren zur
_Herstefol ung elwodr RigRY RA R4 ! R¥adehin Forselr () définErt slge.lmﬁmv@adeoﬁﬂtehemmalhhemllsﬂfids
~a) Koncl ensl erodersiydmgensvifidswrdyod Sdhmsfelkehigndtoti- | H- 1, 4- benzodi r zepl ns der

2 _|nIert sind, mt ellnem-Reagens der Fornmol. L-C(=S)-L (III) worm . L
81 ns. ‘Leavl nggruppe bezei chnet, In el nem reaktionsl nerten |-boungsnmttel;
'b) -ThiBni'eren sines 4,5,6,7-T, tﬁahyP’rol m dazo[ 4, 5, 1- JkJ[l

s b benzodlazepln 2-~ons der Fognel

SN 4450 :

= R4 ypd- R6 vm e i n For nen (I)R _ r2 D) dubch Ursl zung mit el nem
T Hal ogo&;l srungsniltel und Umarj¥eng_dgs soicherart erhaltenen 56
.-:2~Hal'ogrn-4, 5, 6, 7-t et r ahydr ’#ni dazo[4 Rii rks[ 1, 4lgpnzodl azoapnsh
~.Sm_Thi ohl onst atffodurcsinh Al - kallnetallthiosulfat In el nem

- reaktionsl ner ty@fn AORLIRORFUnk ReMio iIn®eiel d)@ﬂnﬂiﬂ&ﬁhwﬂi@&ﬁﬂ rBakiidHaraRihd Leaving-Gruppe
“ 2, 4- Bos( 4- met hexechise WdinembeakionsthdHan LibudgsmitaIl Wha IS bAinsehiOBEHBHH Y indun-
o PhOS p hﬁr peNnt Nk dér Gokmebl)Aeind théerbpgeMiacH ide&ras; ibititcxRcheBlureadditionssalzform durch Be-
o * handlung mit einer Saure; oder umgekehrt Oberfilhren des S&uresaizes in die frele Base mltAlkaII und-
/oder Bereiten stereoohemisch isomerer Formen hiervon.

13. _ Verfahren zur Herstellung einer Verblndung nach Anspruch 7 gekennzelchnet dumh
'~ - a)Kondensieren eines _9-Ammo-2 3,4 ,5-tetrahydro-1H-1 4—benzodiazepins der Formel

(11-2),

EEe 40 o ‘worin R2, R?, R* und R6 wie-in Formel (1) definlert sind, mit elnemn Reagens der Forme! L-C(=S)-L (i),
RN N ' " worin-L eine Leavinggruppe bezeichnet, in einem reaktionsinerten L&sungsmittel; '
' b) Thionieren eines 4,5,6,7-Tetrahydroimidazof4,5,1-jk)[1,4]-benzodiazepin-2-ons der Formel

(Iv'-b)o'

worin R2, R3, R* und RS wie in Forimel (1) definiert sind,
1) durch Umsetzung mit einem’ Halogenierungsmittel und Umwandlung des solcherart erhaltenen
‘. g5 .. = - - 2-Halogen-4,5,6,7-tetrahydroimidazol4; 5,1-KI[1, 4]bsnzodiazepins mit Thiocharnstoff oder sinem Al-
: ' kalimetalithiosulfat in einem reaktionsinerten- Lﬁsungsmlttel oder
if) durch Thionierung mit 2 ,4-Bis(4-methoxyphenyl)-1,3-dithia-2 4-d|phosphetan-2 4-dlsulﬂd oder
Phasphorpentasulfid in einem Inerten Lasungsmlthel

, vvorln RI,.

el R3 ., ~1 3) Ciilisidren/eines Benzimidgeal-21thigre der FR®el' R4 und RG wis. In Formel (1) ..

H(IV-b). worin R2, R3, .



228 L e ISiiiijIIIlIIIIIII 111 ... ' e
_ : en-si-nes Tetrahydr0| i dazo[ 4,511 -jk] [ 1,4] ben “I
cFarmd =" Re3 RS>~~ AN-R . = ppogskbah@q(Vi1-a). wori n ﬁ WWHWWS |

Woe | n Forrrel (1) definiert sind, nmit elenentarem Schwefl e*bef e¥hghteér *
“Ten-- er st ere und ocar bonyl i eren
Sy 'n.es" 9N rotﬁbﬂ’%&! é@’ﬁﬂﬁ‘?h’ﬁ‘é‘f""'ﬁ}?% B%q%b?ﬂ~~'ﬂi°f-"~"§~~ el B
20 - <~ (Wl-a). 2Cwrin R2, R3, R4
S und- R6 Wi.e’ In Forrrel (') defimert, sind, In Anwesenheit sines
A kall. get al I sul f1ds oder -hydrp: ui J8dd und von Schwef ekohl enst of f; 5)
'_.,Q/C| sl'eren, sines Benzi mdaﬁo 10Rs der Formal H-N ..... Coee e
: 35 NHR .. - 'H woRk , d R6 wMe in Fornmei (1) definiert
-.'SI nd und W si ne reaktionsfl 'ng G uppe 40 bezel chnet, in el nem

“ reaktl.onsinerten Lasungennﬂtel und, ‘Hal | s orw-nscht, Cber f ~i hren der
~Verbi ngun- gen der Fornel (1) In esne therapoutl sch w rksane,

“ni cht-toxi sche Sfureadduitonsesal zf orm durch | n(VB@-ahandl ung mit el ner
. Saure; oder ungekehrt, Oberflhren des Sauresalzes In die frele Base nit
Al kal i ; . undl ocerin BeRkam@mlewtndrﬁ definleit sipdvitelemButaremy Schiwefel/kaherhitter Tara: .
“Verfahten zur eeeiust el | ung el ner Ver bi ndung nach Anspruch 8, gekennzel chnet"
~durch #) -Kondé&hBedsgiersn Md%é'sc@b"mfﬁbe'ﬂes? M"@B'FE‘F'%FHWER@ Formel

B 11, 4-benzodl azopi ns der . Fornmel NH 50 A 65 ' worin R, R2, R3, R4 aund
“Rpatk-ekni-Ansprueh 8 -def ini ert%nd m t ei nem-Reagens der Fornol -L-C(=0Q)=-
-- -_-.-'EP 0:38U 522 B1S 5111@111 111111 112111121 11 12N

(VILI-a).

worin R?, R?, R* und RS wie in Formel (I) definiert sind, in Anwesenheit eines Alkalimetallsulfids oder
_- =hydrogensuifids und von Schwefelkohlenstoff;
e) Cydlisieren eines Benzimidazol-2-thions der Formel

e worln Rz, R3, R* und R® wie in Formel (1) definiert sind und W eine reaktionsféhige Leaving-Gruppe
L 40 .. bezeichnet, in einem reaktionsinerten L8su ngsmittel, und, falls erwiinscht, Uberflhren der Verbindun--
SN gen der Formel () in eine therapeutisch wirksame, nicht-toxische S&ureadditionssalzform durch in Be-
: handlung mit einer Saure; oder umgekehrt, Uberflihren des Sauresalzes in die frele Base mit Alkal;
und/oder Bereiten stereochemisch isomerer Formen hievon,

4 14. Verfahren zur Herstsllung einer Verbindung nach Anspruch 8, gekennzeichnet durch
a) Kondensieren eines 9-Amino-2,3,4,5-terahydro-1H-1,4-benzodiazepins der Formel

(I1-b),

- worin R1, R2, R?, R+ 2und R% a wie in Anspruch 8 definiert sind,' miteinem Reagens der Formel L-C(=0)-
| 36 | |




:-V\DI’I nL.ine LeaV| f nggruppe bezei chnet, In Mrtoh

tel; b) N-AI kyliieren sines Zw schenproduk ““m“ll
e EP0384522B1 nd
erc or'

R8éW| s- in Anspruch 8 defini ert sind, mt ehern Reagns e R7-W (V-

Riw ;.l.mter .E;%W?'{a%:%tf e r gtgpé?&éﬂm&gﬁeﬁgﬁ%a@g%ﬁ‘Fonm ngﬁ%eﬁhnet und

LSSungsrﬂtteI eren I nes d?WI scﬁenprodukts der Forndl -20
HN— R R3 worin R2, R3, R4- und Rl* wi e In Anpruch 8 definiert sind,
Cmt el gem Keton odor Aidehyd_der Fog®dl 'R1- b=O(VI-b), worn Rl- b eien -
_ rgem nal en’ zwel vvertlgen Rest = e|t g von Rl- *-H bodeutt, worin 3P
Ri-fairC. A4l kyl, C34Cydoal kyi. h AryI odor. C3Cydoal kyi
aubstitubortes Cl4AI Ky si&hlCZwolf I n\ z gem nal e Wasser st of fatone durch
=0 orsotzt sind, tn ednemred| | nért n LWsungsni ttol un- terAusbl dung
'm ner Ver bi ndung . der For el - R4 40 .N R1l- (IV-a-1); und
gevvdnscht enfal | e Cberf-Ghren der Ver bi idungen der . For nel (I'v-a) In ine
“thnerapoutiech wirksam 4s ©nicht-toxi SCW‘BTH'eaddi tionssal zform
durch Bohandl ung mt einer SMirs;. odor u ekehrt Cberfrlh- ren des -

--~'Saur ESET 768 1 o BA F?'Bfé“"BzEgéWH"cA“Mﬂﬁhlad ) e WM
“1 soner B For mdh “aiey gige regigion 1"% gfﬁ"ﬂ%?’i"’""‘"@ﬂ‘i‘rﬁd@%"% F‘P'HP'rﬂl Fg'"'efﬁft 36
.OEP 0384 :522i °‘"°'“’°""‘°"""°"°" s“"gs'“ Hill hilli | fII
RGNS rg_-AMlem? eines Zwlschenpr_oc_hgkty deq_f_ %h o 5 . RS-
:-\/ )R2 | () 10 un 801 d' addl tion d'acide

forme | aonbre stereochim que de cel ul -
al kyle en Cs., un alcenyle en Ce. un
ou un al kyl e

Rz.

har nagbouthuenent accept abl e ou un
¢, dans ‘| aquel l e fornul e R1M
_._,_'.a.i_%g,yf-.nyl___e on. C34, un cycl oal kyl/

R | R™"

- worin R2, R?, R+ 2und R% @ wie in Anpruch 8 definiert sind, mit einem Keton oder Aldehyd der Formel
.~ - . R¥b=s0(Vi-b), worin R*b einen geminalen zwelwertigen Rest, abgeleitet von R!-2-H, bedeutet, worin
.80 R*-# fiir C1_gAlkyl, C3_¢Cycloalkyl oder durch Aryl oder C, 4Cycloalkyl substitulertes Cy_gAlkyl steht, wor- .
S in zwel geminale Wasserstoffatome durch =0 ersetzt sind, Ineinem reaktlonslnertan Losungsmittel-un-
" ter Ausblldung einer Verblndung der. Formel

N
H (Iv-b-1),

(Iv-a-1);
und gewiinschtenfalls Uberfihren der Verbindungen der Formel (IV-a} in eine therapeutisch wirksame
% _ nicht-toxische S#ureadditionssalzform durch Behandlung mit einer S&ure; oder umgekehrt, Uberfilh-
' ren des Suresalzes In die freie Base mit Alkali; und/oder Bereiten stereochemisch isomerer Formen
hisvon.

% Revendications

1. Composé de formule

- 36




) tltue avec un aryle ou avec un cyC|oaIcer eat un-

__.0u' un alkyle on Cl-; - .s R3 eat. un h
yreven-Cl-4; R4 et R5 sont Chaogpisaegsndamment un iﬁ@& mﬂ Nm‘/' ©

--en-Cl4, -un: hal ogéno, un cyano,-un nitro, un trifl uoronﬁt :ox’y
“un_al, kyI oxyon Cl14, un am noou un nono- ou di(al kyl -en Cl4)am - ; ! ~~no;

sun—aryle‘eat-un phenyie facul tatfv sent substltue avoc 1A 3 asubstltuants

“ ¢hot si ..|;nd6pendarment par mg yl 3en Cl4, un hal ogéno, un hydroxy, u
'~alkyloxy en:C /4, un am no, un~n|tqp un trfluoro- ,nbthyle. 2. Cbnpo*.
Tgelon la revendlcatlon 1 N\ RL,eat un alkyldnen C, 4, un alcényle
-on.-C3.,. un alcynyle en @ézl-‘"' Ll ' en Cl4asubstitu6 avec un aryle ou
'f’"fflavecun cycroal kyl e on C34; & ont chacun mdepondarment un. '
“hydrogene, un al kyl-€ en CR¥ , un halodﬁno un cyano, ‘un nitro, un
__trifluoronethyle -un hydroxy ou un alkyloxy en Cl-4. 3 Conpose selon la

- revendiecat i onn€s) d'sliciton dapideiptiarnbiicevtiadement acrehtyllieouane e isomdreatéssdehirhiqueaiacalid- ou
©un-al'kyl e enciGiags lsalstefonr@leavec un cycl oal kyle en Cs..; R2 eat un al kyle en
...~ et Rs eat Rieshpakyeents.s unalciyrpots wwle|ea0mmxd¢Mqumm
~l'equel R es?nGnsamyﬁeveennweowmhmefn‘yﬂlyb@nm ou un (cy- cloalkyl en C
~amdthyite;: “R2 -est uR? estunthydiregénies unstkylaen Bydr ogbne; et R4 estun hydrogene, un
Bt hyI? “un._hat Byt hydrogdog e alkyim emBig;0 ou un trifluoronbthyle; 5.

~ Conpoas sel-on | aRf et REsmit chacundndépbndamrest dndydredéndiun elie avCiar uphplogsno,um cyano,

. ..2: propény! e, unnirurinifiubrombthyle, umhy@roxynmtalkyldxy 8n G Wramine pu un mono- ou di(alkyl en C,_gjami- _
0 SAVBE hyl-ﬁe;tEtIt enyl e, un 2, 3-dkn6t hyl - 2- but 6nyl'e ou un oycdopropyl net hyl e
et Rﬁ, - - ; unaryleestun peeremmwymgmﬂmwm $aubstituants choisisfridépendam@nent
Conpos6 sel oparmbunatiyle ool Coa tn katpgénogurn hydraxy, entaiivioky q9h.eiun jamino, un nitro et un trifluore-

. 4,9.6,7- t6tra‘ﬁi§ﬁ!!!o 5- n6t hyl - 6- propyllmda- 4, . zo[ 4,5,11-kl

"-( ij) b((ag)zogl gz oSS 2 l thl O e gaezfglfqﬂ!ﬁylezn unalcénylaenca_..unalcynyle |
~_tenyl ).z daz QU Y1 :@ wgéga% 9° gjpgn Ca.y: gt R* ot R¥ sont chacun

-_( 4)= (S)-9- Ch| d&m g u hmp% iylooh Gege AHO alogé 0, un cyano, Un nitro, un trifluorométhyle,

8- (3-nbt hyi - E“'EYHPWI“]'FW'%EBF&‘S 1- JkI [ 1, 4] benzodl azepi ne- 2(11 H) -t hi one ;

-~ leurs-selg e cc t le

eurs s lsm ;es)on. ﬁ&.&%énm g&s{zﬁtmmgt.ng E’fﬁg geh& ok #;é«%,h
coHoun ¥ d'add) an a0| e ggﬁuﬁ% SRS OnEr d e ceIuI :
od R, R34 P&M@%&.&mn sl%umq%eudaa&uh M@qui .smaew?e Jn ou uz?ﬁgpo%
de _f. or mJ' a. 3(?loalkle§ mékfie? RZd8tun méthyle ; RS est un hydljogdne otR Jstu%dnlobénm méthyle

S s eun halogéno; J}hno, %u un tifflucromethyle. ~~~~ """~

S ‘Composé selonla revendleaﬂon 4, dans lequel R est.un P"°PY'°' un 2-propényle, un 2-butényle, un 2-
. méthyl-2-butényle, un 3-méthyl-2-butényls, un 2,3-diméthyl-2-butényle ou un cyclopropylméthyle ; et Rt
" "~est un hydrogdne, un méthyle ou un chioro. |

P : -6. _Composé selon fa revendication 1 qui est choisi parmi la 4,5,6,7-tétrahydro-5-méthyl-8-propylimide-
- \_ " zo[4,5,1-jk][1,4]benzodiazépine-2(1H)-thione ; la (+)-(S)-4,5,6,7-tétrahydro-5~-méthyl-8-(3-méthyl-2-bu-
' tényl)imidazo[4,5,1-Jk][1,4]benzodiazépine-2(1H)thione ; la (+)-(S)-8-chioro-4,5,6, 7-tétrahydro-5-méthyl-
6-(3-méthyl-2-butényl)imidazof4,5, 1-JK][1,4]benzodiazépine-2(1H)-thione ; leurs sels d’addition d’acides
pharmaceutiquement acceptables et leurs formes isoméres stéréochimiques.

4 7. Composé de formule

.un sel d’addition d’acide ou une forme iso_méré stéréochimique de celui-ci, o0’
RZ. R3, R4 et R5 sont comme définis dans la revendication 1.

B

8 '?'.CONPOGédeformule_ _




- d addf'f' lon d' acdeo phar rracoutqu'rre'wﬂ—abliﬂm,l_une'

.dans la-revendlcatlon .; et (a) %omgizﬁﬁ ar epr 6s llru
“i.nd6pendanmment un:allyie oen C, un hal ogeno, un cyanamﬂmlllmm' l“‘
“trifluoromathyl e, un hydroxy, .un al kyI oxy en G,,- un ahirfo du no- ou
d_l -(aI kyl -on..Cl4)ami - no, ou : . 15 o(b) R4- S est ‘un hydrogene et RS .
CLoung cyano .un nltro un triglms lé un hydroxy, un al kyi oxy on
“un-danino-ou un rmono- ou dika kyINe 14)a
:'-'que'l:cogque des rovendicationg 1 poyr Penpiol comme nedl canent. 20
"10." ~'Gonposi tion phar macout CI'E'L:C rena Rin vellVell e phar naceuti que et,
-"-_':cjo-n'-'r»--_r‘r‘ef'-"gI-fn'_.g‘r edient actif, un_eé‘(;g R4 h6rapeutfque of fi cace d'un conpose
.sel-on:1'une quel conque des r ndl batl on3RY A 6. et 8. 11. Prod6de de
~prepar ation d' une- conposi tion pharnmacouti que slon [a revendl cation 10,
“caracteri s6. ursebdaddition facidephameaneitiqueestiacoppabid ouunefoqnﬂsuhﬁtestétéhﬂﬂrﬂmmm celpiie -
- efficace d ueh, dRiTRIsERsohtoomine difieis danslarevendieatiaiti s et des revendlcations i 1
8 ét 8 avec urfahRétietRt cregrérantant chasu indapendadmentduw alkiy endtise. Ynrhalogénesunisnenoampoas
'sael on |'' une il wdifigeremétiie, wnchydrprk up alkylew 8n G1ecun@mine aurunarioné-ou di(alieien Gj.e)dmk -
- condensation dioiawe 9-ami no-2, 3, 4, 5- t etrahydro-1H 1, 4-benzodi az6pi ne de .
f.ornul. g .30, (b) R+2 estun hydmgéne et R®* est tin cyano, [igyhifro, un h'lfluorommedmdudrp)gqmedlqylgxym
R2; “R3, - R4. et RE s &N MiDR A ropop-fayidialiybeny Culalemingr nul e (I) avec un corrposo

R S B ciport e e e e dpvenibationy ) ¥ 8ot BRAE poToogpre medcdinent © )
Slathi na%-oaoﬂpm pﬂarﬁra@euzmie%ﬁ AR vl &Mw’iﬂ&hek&fbomme Ingrédient actlf, une

11, 4] benzodlakhﬂbmaa %ﬁeﬁ galoh I &Blconquedesrevendicaﬂonﬂéaets v
~-dang-l-aquel I e -RI, , R4 et Rs sont oomme M-inis pour la formule (1) 1)

-,par’/r ~act tbnPmvégé duwé;a@um d'aielcarhprgioncrhizroacetique selorda sivedication 1 caractérisé en ce
.-2- hal ‘ogono- 4q@dormélenge intingrknburiegiiantitd thémipentiguelsfichgeld'ud joorymaé eaihinfurssiueleonadensi
" 'oi ct ense avoéeslryenqlna@hnafl a8 %Waﬁu't‘tﬁb‘e'&mfﬁmaeﬂtﬂwsrret al alcalin 55

_-dans un sq i,nerb dans la re %'@f&ﬁ ar t.hi on tlo ﬁffpeérz 4
bl s(:4- rnet Q.Eﬁ%ﬁ@' ?&’ {fﬂ'éa
-~ e pent.asui f sa sp ore ens’ 't?'n ) azépm fm"%? | a

N ai Iyl ation d’ un-~ | nterrredbl | re de fonnul e

_ __'.--~~~_3”~~7—38 1452251 . - : _ 1 3111111111I JHE 111151 11 1J11

X z

: dans laquelle R1, R2, Ra R* et RS sont comme définis pour la formule (I) avec un composé réa-
- gissant de formule L-C(=S)-L (Iil), dans laquelle L est un grotipe labile, dans un solvant inerte vis-a-
vis de la réaction,

b) fa thionation d’une 4,5,6,7-tétrahydro-imidazo[4,5,1-jk] {1 -4]benzodiazépine-2-one de formule
45.
50 |
o dans laquelle R1, R?, R?, R* et R® sont comme définis pour la formule (1)
I} par réaction avec un agent d’halogénation et conversion de la 2-halogéno-4,5,8,7-tétrahydro-imi-
dazo[4,5,1-)K][1,4] benzodiazépine ainsi obtenue avec la thio-urée ou un thiosulfate de métal alcalin
dans un solvant inerte dans la réaction ; ou

if) par thionation avec le 2,4-bis(4-méthoxyphényl)-1,3-dithia-2, 4-d|phosphétanne-2 4-disulfure ou
le pentasulfure de phosphore dans un solvant inerte’; -
c)la N-alk_yla_tlon d’un.ipter_mé_dlaire de formule

.38

orn”e-l.Sgorré're str60ch| nm que de celul-.ci, ob Rl, R2 et Rs sont conma deMis

m no. 9. Conpose selon lune



. | e eN H 10 ~ .dans .
le"R2 .'R3 R4 et RS sont comre d6f |l ni s pour | a forrrule (1) avec:ﬂ]n

._-,___orrposﬁ rbagi s- sant de fornul e Rigp\ydgybaB dans - Iaqu
grioup..l abi-te réactf. et Rl est.- conme dMint pour Iaf l, l jﬂm

--solvant Inerte dans la riaction; :5 -d)- la N-al kylat{or cunL _
de formuls ..... .~-N HN~~R3920HdansIaqueIIeR2 R3 R4 et RG
Csontcomme: dMini s pour Ia f or ngl-§ ’ aveo une citons ou un al déhyde ,5 '

de-formul-a R b=0 (VI-h) dans | aqjed! 3b repr6sentb un radical bivalent
Ij-'-g6m na]s derivb de R--H R - et _ Iezen C, un cydoal kyle en C. ou un
“alkyle en Cl.. substitu6. aveR i 0, ec ur(_becI oal kyle on Cs . 00

T deux atones d hydr ogl ne gom na Mnpl ac6s par =0, dans un sol vant

I nerte via‘i-via de la rbactf@n pour oHtenlr un conpos6 de formule .; .. :
N U HNS3 30~~~ . 30~~~ R RST-~~R e). Iathlatlondune

~“titrahypdro-i M dazdars ldmydlieRRJRE, RMﬂR%em eamhnecd®6iis poor id e il dvec un cbDpes réagis- -

- ~=E<~~N"" Rl - chantsle foeroulacR! Vi (VRR), daitlaqubtd W iegrésente 3 groupe tablieabectf stilffestivommedsafint. | s
“fornule.(l), - @pverda idunuind()fdars W Belvantipertecdansda gactionp6r at ur e -6el vée; 0 f)
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=6t Fni-s-pour -l a “for mul e (1), on.bGeseie d'un sulfure 10 - - ~ou
_.;_;hydroanosuI fure de nttal alcalin gt dirdul fure de carbons; g) Is
-_-.:l_-'_l-;cyckbat ron- d une benzi m dazol e- 2-

__— %

me

o - .dans laquelle R2, R3, R4 et R% sont comme définis pouria formule (1), avec une céione ou un aldéhyde
- de farmule Rt->=0 (Vi-b) dans laquelle R!-? représente un radical bivalent géminal dérivé de R*-*-H,
' "~ Rt-aétant un alkyle en C1.e, un cycloalkyle en Cs ¢ ou un alkyle en C,_¢ substitué avec un aryle ou avec
.. uncycloalkyle en Cs ¢, 00 deux atomes d’hydrogéne géminaux sont remplacés par =0, dans un solvant
_ inerte vis-&-vie de la réaction, pour obtenir un.composé de formule

'_-_H-'_N—/s ,

-N
\Rbc

. ) la thiation d'une tétrahydro-imidazol4,5,1-Jk][1.4] benzodiézép_ine de formule

(VI
46
dans laquelle R1, R2, R3, R* et RS sont comme définis pour la formule (I), avec du soufre &lé-
N _ mentaire & température élevée ;
B 50 - f)laréduction etla thioearbonylatlon d'une 9-nitrobenzodiazépine de formule

~'~'15-'~'~~N HRSR 3 . RN dans | aquel l,e R1, R2. R3, R4 et RVVsont com’re C



20.-dens. :-I-"aquelle Rl R2 R3, R et R\Nsont colee
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nversement, 25 - | a- conversion du eel d'ecide en |la base 1iBre* avec
~un-al.cal | ;-';z-et/ou | a preparation deg,f rres | somer es st hriochim ques
“‘tor respondantes. 13 Pr ocede pour ep R)n conpose sel-on | a revendl cafton
~Ty-caracterl-se par la) | cond ne 9-am no-2, 3,4, 5-t6trahydr-1
_'_.'_;_H- 1I 4zbenzodi azdpl ne de f or il ‘N3¢ ths (\amuel e R2 R3, R4 et R6
_-sont comre definis pour Is form Nwvec un conpose reaghssant do 40
_'.formJIe L=C(=S)-L (1113, dens Xaquelle L &t un group. .l abiie, dens un
~solvent. inerte dens'la reaction; b) la thbonation d' une
" 4,5, 8, 7-1-6t r ahydr clansidqdela B, B2, BS R‘dRﬂso{wtbomn}mmmmphuﬂabpMasﬂ) 2n pragenckai'uneulfotel € 3
-R3 45~1o~~..~.~~~whydﬁ‘aénd§dfurede(mla)alwmetdhaqmteldecmcmeRS R4 et R sont comm
- definis pour Iglafcplisatibred'yne perizinidazaie-2-thispe deformalecc un agent d' hel ogenat | on et
conversion de la 2-halogino-4,5,6.7-t~trahydro-im - dazo[4,5,1-jkll1,41
“rpenzodi ‘azepine ainsi obtbnue avec.la tfiio-ur6e ou un thlosuifabe do netal
= al ¢alin dens ‘un sol vent |nertegdgua A rtaction, ou * i) par .thhonation
_..;_'avec I@ 2, 4- bi s(4mat hoxyphi nyl) -1, 3. & tWil a2, 4- di phosph6t anne-2, 4-di sul fure
. Io pentesul fure de phes Yis un soivant |nerte, -) Il a '

':".r-éprl sente un groups. Iabl le r6actif, dens un | nerte dens
tbon:.at, el onlo déslre, Iesmzngﬂ»pn des co m zu
seld' addltlon d'acl de non toxique par tralteme

i at |":-0n :d"une t4trahydr.o- m Rig
40 \_ EP'0.384 522 BL * C

-k aquel £ R2, R3, R4 et Rs sollf- conme def‘R'm s pour la fornul e (1), avec du
ssoufre-6e6mentaire *10 ; tenpirature elev6e; d) la reduction et

Llat, h' ocar bonydasy ihquaie R RE RE RPELRE 6HE Bl iRARPpdIFIa KPmiIL (18t WEerepédente un groupeR
. 15 L lablle réactif, dans un solvant inerte ddhs 1a réaction et; sl oftle désh’é| a S6hversion des c&ﬁ:ﬂﬁés
laqu el le R2,. Reioriide mtenlaa sél @'addition aBddR ndﬁitokme&:ammmdaeavammhe dul thversefent,
pr 63 enge d' UN 16 etnbeiéich o0 del@atide en la base libre avec un alcall ; etou la préparation des formes isomres
: stéréochimlques cerraapondantes '
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-_:_'-_13 Prooédé pour préparer un composé selon la revendication 7, caractérisé par
. 8) la condensation d'une 8-amino-2,3,4,5-tétrahydro-1H-1.4-benzodiazépine de formule

o : ~ dans laquelie R2, R3, R* et R® sont comme définis pour la formule (1), avec un composé réagissant de
_ N S formule L-C(=S}-L (I}, dans laquelle L est un groupe labile, dans un solvant inerte dans la réaction ;
NG " b) la thionation d’une 4,5,6,7-tétrahydro-imidazo[4,5,1-K] [1.4]benzodiazépine-2-one de formule

dans laquelle R2, R3, R4 et RS sont comme définis pour la formule (1) _
i) par réaction avec un agent d’halogénation et conversion de la 2-ialogéno-4,5,8,7-tétrahydro-imi-
dezo[4,5,1-jk][1,4] benzodiazépine ainsi obtenue avecla thio-urée ou un thiosulfate de métal alcalin
' B dans un solvant inerte dans la réaction, ou
.58 i) par thionation avec le 2,4-bis(4-méthoxyphényl)-1, 3-dlthia-2 4-d|phosphétanne—2 4-disuifure ou
e le pentasuifure -de phosphore dans un sclvant Inerte ;

" c)la thiatlon d'une tétt__ahydro-lmldazo[4 5,1-jki[1,4] benzodiazéplne.de for_mule

40

2z, 41@enzodl 4zopnaz. de formule. - ..
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Jmule (1) on un sol d addi t | on nav—texi qug a activit thbrapeuthue par

“tral e_r‘rent avec un acids; ou- |Int veg nt | a conversion du sei d' acide -
“sen.ia-base. libre avec un alcal pZ &yl ouN a_preparation des formes isonbres
5 -_6ogh| mques corresponda TR, Pr pou eparer un conpose sel on
“ta. T'evendlcation 8, caract ~r S6/ N_ a) la condensation d'une )
-9~ am-no- 2 3 4, 5t bt rrahydro 1HRY | 4- benzodﬁ"a2| pine de formule NH2 N 12 R3
SO ¢ - dens laquelle RI R2j R3, R4 et Rs sont comme dfinis dans

1la revendbcat | on Sansdagedie B R&d&ﬂet;ﬁbsﬁtuoﬁmghéfmhmuru@rﬁ\me (Dudvec du-sQifre@émentaire .
"'--'(LVI 1.1, - dans #teropéedtiredievéest un groupe | abil'e, dans un solvant Inerte dans
~la reaction; bi)lalMumabuyﬁammwmmdunﬂmmﬁmmqumvlﬁul e 65 41 EP O

38452281 |||_||||| *@||||*CL M S* ..,..
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e d6flnls. dans_|a revendiceti ;
B W Vi -a), dans laquelle Wgselff6s nte RIr oypmg) abil e rbactlf et R eat

.comma dW.IN pour la formula (1),Y ug solvant Inert. dans |la r6act|on ;
= .'-I-s N- al kyI ati.on d'un | nter dl aI r egformuls :.:.:

|Bqued e R2, R3, RI- a et R5- a sont

15 " 20~~~~~~~~ HdenslaqueileRZ R3 R&-
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el kyie en: 014g un cycloal kyl e en C34 ou un al kyl e en Cl46 substitu6 avec
=-un-aryl e ou. avec; un cycl oai kyl e en 4, ofi |ea deux atones d' hydrogbne
g m_---nam sont renpiac~s par -0Q _deng®un solvent inerte dens Is r6action,
pour forner un. conp os6 do fBT‘ Tow_ ®

CRS— It ' kz Xe)

. 7t danslaquelle R?, R3, R* et R® sont comme définis: pour la formule:(I) et W représente-un-groupe labile: -~~~
- . réactif, dans un solvarit inerte-dans la réaction et, si on le-désire; la conversion-des.composés de for-

' . mule (1) en'un sel d'addition non toxique & activité thérapeutique- par traitement avec un acide ; ou; in-
-..i ... versement, la conversion du sel d’acide en la base libre avec un alcall; etlou la préparation desformes
s _' ' isoméres stéréoohlmlques ccorrespondantes.

_ . 14. Procédé pour préparer un composé selon la revendication 8 caractérisé par
- 4 - a)lacondensation d'une 8-amino-2,3,4,5-tétrahydro-1H-1,4-benzodiazépine de formule

N2 s

N
i R"—E | \g—n’ @-b)

Rl

. 50 dans laquelie R1, R, R3, R4 et R5 sont.comme définis dans la revendication 8, avec un composé
: réagissant de formule L-C(=0)-L (LVIll), dans laquelle L est un groupe labile, dans un solvant inerte
dans la réaction ;
b) ia N-atkylation d'un intermédiaire de formule

SR

4

/ec un conpos6 r6agl saant del ormule ..
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o .-7--~(I V=al els on |le d60| re, la converS| o
_ 1l -(IVf a) en un ael d' addltlmgd4m1nthu 40 nﬁﬂj‘mﬂm 3""‘?
“thbiapeutl que par -traltement avec. un acids ; invefs

;mcenverslon du. aol- d' cacde en Is base libre avec un alcall ; st/au Ia

;._.-f'.__pr "'par atlon des formes isonbros stbr6Q5:hI m-ques correepon- dantes. 45 50 55

4.‘.' s

e dans laquelle R2, R?, R+ ® et R5 2 sont comme définis dans la-revendication 8, avec un composé
" réaglesant deformule R1-W (Vi-a), dans laquelle W représente un groupe labile réactif et R! est comme
définl pour la formule (1), dans un soivant inerte dans 1a réaction ;
. ©) la N-alkylation d’'un intermédlaire de formule-

S dans laquelle R?, R?, R** et R% « sont comme définis dans la renvendication 8, avec une cétone ou un

8 aldéhyde de formule R*-#=0 (VI-b), dans laquelle R*-P représente un radical bivalent géminal dérivé
B ' de R*-2-H, R** étant un alkyle en Cy-, un cycloalkyle en Cs.g ou un alkyle en C.g substitué avec un
f -aryle ou avec un cycloalkyle en Cy g, Ol les deux atomes d’hydrogéne géminaux sont remplacés par
. =0, dans un solvant inerte dans la réaction, pour former un composé de formule

Rl -a

. et, slonle désire, la conversion des composés de formule (IV-a) en un sel d"addition d’acide non toxique

<., 4. aactivité thérapeutique par traltsment avec.un acide ; ou, inversement, la conversion du sel d’acide
o A en la base libre avec un alcali ; et/ou la préparation des formes isoméres stéréochimiques correspon-
dantes.
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