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A further group of antipsychotic - conpounds,is that-described in British
Patent 1533 235. These include thieng/Hh&ns d| azepi nes having the fol |l ow ng
structural nucl eus. 30 [err] 35 ' ound from thi's ‘group, '
fl umezapjn (7-fluoro-2-nethyl¢ 3 ' era2| nyI) 4H—t h| eno-

(2, 3- b][f 5] benzodi azepi ne), vias’ d_e J. )

clinically adm nistered, to psyc fic PatiehgS suffering from

schi zophrenia. A total of 17 patlents reBeived treatment with fl urrezapl ne
before the clinical tial was terpminated after consultation vmth ‘the U.S.
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45 phosphokinase (CPK), and the liver enzymes, serum glutamate oxalacetic transaminase (SGOT) and serum

glutamale pyruvate transaminase (SGPT), estimated from blood samples taken from patients, were in
substantial excess of normal values, indicating the possibility of toxicity. In respect of its tendency to raise
liver enzyme levels, flumezapine is- similar to chlorpromazme an antipsychotic which has Iong been in use
but whose safety has been called into questlon

50 In clinical trials with flumezapine two of the patients showed the emergence of extra. pyramldal side
effects as measured on the AIMS scale referred to above, . _

We have now discovered a corhpourid which possesses surprising and unexpected properties by

comparison with flumezapine and other related compounds.
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.In the lirst completed open (as opposed to blind) study of the compound of the mventton in

, u schuzophremc patients, six out of eight patients who cornpleted at lsast 2 weeks of . freatment showed

40 between 66% and 87% improvement at.4 weeks, as assessed on BPRS scale, at daily .dosages. between 5
and 30 mg. Preliminary results from a further three ongoing clinical trials now appear to confirm  this high
level of eflicacy and at doses Iower than or at the low end of the dosage level used in the first study, for
example, al 2.5 and 5 mg per day. - .

Moreover, there is' a low incidence of only-mild and transient elevation of liver enzymes in patlents

45 treated with therapeutic doses, and plasma levels of creatinine phosphokinase (CPK) are lower than with
flumezapine, indicating a lower adverse effect on muscuiar tissue. Furthermore, the .compound of the
invention causes lower elevation of prolactin levels than other currently used neuroleptic drugs and this
suggests fewer disturbances of the menstrual cycle, and less gynecomastla and galactorrhea No alteration
of white blood cell count has been, observed in clinical studies. .

50 In doy toxicity studies with a closely. analogous compound, 2-ethyi-10- (4-methyl- -plperazmyl)-4H-
thieno[2,3-b}[1,5]benzodiazepine, at-a dosage of 8 mg/kg, it was observed that four out-of sight.dogs
showed a significant rise in cholesterol levels, whereas the compound of the invention did: not show any rise
in cholesterol levels. :

Overall, therefore, in clinical S|tuat|ons the compound of the invention shows marked supenonty and a

55 better side effects profile than prior-known. antipsychotic agents, and has a highly advantageous actuwty
level.

-The compound of the invention can be used both in its free base and acud addltlon salt forms The aCId
addition salts are preferably the pharmaceutically acceptable non-toxic addition salts. with suitable acids,
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[ medi afjes i\ purificatiqiygy i'n the
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purification of the free base. According to a further aspect of the
invention there is provided a process for producing a conmpound of 10
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N-nethyl pi per @azé=6@n\yhé radicdl @G0 UG xdipid, Beard HiifBLdréupQr lmbno- or dialkyl-substituted amino
40 group (each alkyl substituent suitably containing 1 to 4 carbon atoms), hydroxyl, thiol, or an alkoxy, alkylthio
or alkylsulphonyl group suitably containing 1 to 4 carbon atoms, for example a methoxy or methylthio
group, or a halogen atom, especially a chiorine atom. Preferably, Q is amino (-NHz), hydroxyl or thiol, and
amino is most preferred. The reaction is preferably carried out at a temperature of from 50°C to 200°C.
When' Q is amino, the intermediate of formula (i) may also exist in the imino form:

accept abe aci'd addition sa
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have potential to serve a
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50

and when Q is hydroxyl or thiol, the intermediates of formula (Il) may exist in their amide aﬁd thioamide
forms: ' .

55
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20 [err] in which Qis a radical
capabl e of .being split-off, or (b) ring-closing a conpound of the fornula
25 [err] 30 2 35 _ ' H Appropriate, .
reaction conditions and suitable ERIQ#4 436 B can readily be chosen for

t hese processes. In reaction (a)the radical. Q can, for exanple, be an-

am no group or a nono- or dial kyl-substituted am no 40 group (each al kyl
substituent suitably, contaiging 1 to 4 'carbon atons), ghydroxyl, thiol, or
an al koxy, alkylthio or alkyksul phonyl group suitably cqgntaining 1 to 4
carbon atons, for exanpl gga. get-hoxy or nethylthio ggpupc.or a hal ogen atom
espe’%‘(':j@l ly a chlorine afom Preferably, gis anin (-NH2\ hydr oxyl or
thiol, and am no is nost preferred. The reaction is preferably carried out-
at a tenperature of from[err]. Wien Qis am no, the internedi ate of
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am di ne of - floe-amitiige i§ ptepar¢d by eondegnsing § thiopheaencolmgound okfaimulaf or m f or exanpl e a
salt of a mneral acid such as the hydrochloride, and can be reacted with
N- net hyl pi perazi ne in an organi c sol vent such as anisole, 10 tol uene,.

di met hyl f ormam de or di net hyl - sul phgd de, preferably at a tenperature range
of 100™o [err]. The am dine is prepafed §yy condensing a thi ophene conpound
of formula NC [err] 20 with an ortho-  trobenzene, in the presence of a
base, for exanple sodi um hydri de, gi veagh such as tetrahydrofuran or
n-butyl lithiumin tetrahydrofuran? or %ot assihm carbonate or |ithium
hydgoxi,de in di nethyl sul phoxide or with a tetraal kyl ammoniumsalt in a

t wo- phas ewiﬁ‘uya'ﬁtoﬁm—hayo%trg%%né ilmhg E)@anEJ & la%aé%f foI &EWL Sodium hydride, in a solvent such as
tefrahydroluran or n-butyl . lithium "in tetrahydrofuran, or potassium carbonate or lithium hydroxide in
dimethylsulphoxide or with a tetraalkylammonium salt in a two-phase system, to form a nitronitrile of
formula:

30

which can be simultaneously reduced and ring-closed to the amidine of formula (I1) employing, for example,
a5 stannous chloride and hydrogen chloride in aqueous ethanol or, alternatively by reduction with hydrogen -
and palladium/carbon or ammonium polysulphide followed by acid-catalysed ring closure. ’

When O is hydroxyl, reaction (a) is preferably carried out in the presence of titanium tetrachloride which

R has the ability to react with the N-methylpiperazine to form a metal amine complex. Other metal chlorides
w‘ such as thuse of zirconium, hafnium or vanadium may also be employed. The reaction can be carried out in
40 the presence of an acid binding agent such as a tertiary amine; for example, triethylamine.

Alternatively, the reaction can be carried out using excess of N-methylpiperazine to act as an acid-
binding ageni. A suitable organic solvent such as toluene or chlorobenzene can be used as a reaction
medium, although.the use of anisole.is particularly desirable, at least as a co-solvent, in view of its ability to
form a soluble complex with TiCls. .- . : o Lo T .

45 If desired, elevated temperatures; for.example up to 200°C, can be used 1o hasten the reaction and a
preferred temperature range for carrying out the reaction is from 80°C to 120°C.

The inlermediate amide of formula (I} {(Q is -OH) can be prepared from the corresponding amidine (Q is
-NHz) by alkaline hydrolysis, or can be derived from compounds of formula

2 2

/ \ | - (IV)
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The compound of formula. (IV) can be prepared from the corresponding nitro compound of formula

¥O3 RO,

40 &

(V)

Such compounds of formula (V) in which R is an ester group, such as for example Ci-4 alkyl, are novel
and form a further aspect of the invention.
50 If convenient this nitro compound can be converted to the amine of formula (IV) without isolation, before
reaction with N-methylpiperazine. Intérmediate compounds of formula (V) can’'be made by condensation of
a thiophene of formula - '
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i M 'nochfor i de, phosphorous pentachl oride. 15 The i nternedi ate conpounds
of formula (11) in which Qis a radical capable of being split off,
particularly those in.which Qis - -SH and when Qis -NH2 salts
t hereof, are novel conpounds, and 4}"_&?‘34 49?3& her aspect of the present
invention. Wth regard to reaction (b) above, the conpound of formula (II1l)
may be ring-closed by enploying, for exanple. titaniumtetrachl oride as
catal yst and ani sole as sol vegntc, and the reaction is preferably carried out
20 at a tenperature of [err C, for exanple from 150 Cto 200 C
The internedi ate conpound of for (rrr)y is pr ably prepared in situ
W t houts i sol ation by reacting. nd of for 25 [err] 30 Hin Wnlch
R is an ester group, preferdify ]al9Bl , with N-met hyl pi per azi ne;, by
heating to a tenperature of 35 "between 30 C and 120 C, for ‘exanpl é ‘about
100[err] in a suitable solvent such as for exanpl e anisole, and

enpl oyi n[ Wiran oftlio-palgniiohasigene, prafprably: ertg Judier % Fhigrer ilipbenzenewip “i'?a‘i"ie%@cepﬂf épaseed
fromthe 'Eb?’ﬁa@g' dﬂ’(ﬁ"ﬁ%mrhyf"fd@ "bﬁﬁ?i‘(?ﬂ‘rﬁh‘c'b?s ff’*o‘?“ﬁ'ﬂﬂ"%lteﬁﬁ‘yf”@?‘?a]’ apdat a temperature of

H Such coﬁgb )aanhxgrous a gqlvent sygh F%r
exanpl e [ ?%V' ”R%ﬁ‘d; aéf’ée"}? ?ir‘f&“ 8 E”Pf ?qﬁ%;g f°6‘f at( b'SP?w D
S0 ) lcé{(nm l )tlﬁll nous ch u ro en c lon epm agu usEo ﬁ or mmonlum c’%ysglf

fornul E ;'%lgf eact| Y N fl

I nter ”Ed' at g wﬁi P4 r% §te9 '@'}'{Hé H&Ji fo?rﬁlﬁa @%J&%g%omé? %9% ﬁ?& 'bQ@%n%rtea to
t hi ophene,ofiafa06i9A! st Sshg conventiohal th er
or t ho- hal oniat FRRRASE AR ve, MeEdRipalh ld)bf %tlhem.at HAY Wefulental ln&r,&,s sPtdnt BRRHZ aRe,
in the prasg@pces Sdenekaftated B hedbls GXRYWIRstaiNod PRibdLs N5oH ekdfple], the RoMBuNENt
such ase fies wREaENessell Gh rad iynbed fotl E@MIaRINEbhalioudl teSBNREdtY Of @itipSycRutit [#etivity. Of
( b) “Anhy déneiganiseot embrdmaEiadUaan afibirgr béhatidii Lt My utiekhidan i mice (Madre/emA. stuah as
di met hy| skdygHophardaeolady 94 (229684266 (1888),Gthd 96,r539{(t988)] at doees afdegs anandhoohgkgmhall a
(\/) i S cotpmepund diisb dnhibited a conditionsed avoidance response in rats (EDso 4.7 mg/kg), but unlike standard
compounds. it induced catalepsy only at much higher doses (EDso 39.4 mg/kg). This separation between
25 the doses required to block a conditioned avoidance response and to induce catalepsy indicates that the
' compound is less likely to induce extrapyramidal side effects in the clinic
The compound of the invention was also active at doses of less than 10 mg/kg in a test based on the
apomorphine-induced climbing test referred ‘to above, which measured the ability of the compound fo
B prevent the disruption of climbing response produced by 24 hour pre-treatment with N-ethoxycarbonyl-2-

30 ethoxy-1,2-dihydroquinoline (EEDQ), a dopamine receptor. inactivating agent (Meller et al. Central D1
dopamine receptors, Plenum Press, 1 988) This test shows that the compound possesses activity at both
the D-1 and D-2 receptors.

In addition, the compound of the mventlon has been found to have a favourable proflle of actmty m a
number of in vitro binding assays, designed to measure the degree of binding to neural receptors. .

35 in keepmg with the observations made in the behavioural tests, the compound.is active at both the
dopamine D-1 and D-2 receptors as indicated by an ICso of less than 1 M in the 3H- SCH23390 (Billard, W.
ot al. Life Sciences 351885 (1 984)) and.the-*H-spiperone (Seeman, P. et al. Nature 261 717 (1976)) binding
assays respectively.

\J ' The compound has an ICso of less than 1 uM in the 3H-QNB bmdmg assay descnbed by Yamamura, HI

40 and Snyder. SH in Proc.Nat,Acad.Sci. USA 71.1725 (1974) indicating that it has antimuscarinic-anticholiner-
gic activity. In addition, the compound _shows its greatest activity at-the 5-HT-2 receptor in that it displaces
H-spiperone from binding sites in the- rat frontal cortex (Peroutka, SJ and Snyder, SH.Mol. Pharmacol. 18
687 (1979)) at low nanomolar concentrations. The compound is also active at the 5-HT-IC. receptor. .

) This profile of activity in in vitro-receptor binding assays, like that observed in the behavioural tests

45 would indicate that the compound.is effective.in the treatment of psychotic conditions but is less likely to
induce exlra pyramidal side-effects. .

The compound of the mventnon is effective over a.wiae dosage range the actual dose administered
being dependent on the condition being treated. For example, in the treatment of adult humans, dosages of
from 0.05 io 30 mg, preferably from 0.1 to 20 mg, per day may be used. A once a day dosage is normally

so sufficient, although divided doses may be administered. For treatment of psychotic disorders a dose range
of from 2 lo 15 mg, preferably 2.5 to 10. mg per day is suitable, whereas for mild anxiety states a lower
dosage range, such as from 0.1 to 5 mg, preferably 0.5 to 1 mg, may be more appropriate. In choosing a
suitable regimen for patients suffering from psychotic illness it may. frequently be necessary to-begin with a
dosage of from 2 to 15 mg per day and when the illness is under control to reduce to a dosage as low as

s5 from 0.5 o 1 mg per day. In studies using.radiolabelled compound of the invention, residues have been
detected in the saliva and thus. the .compound can pqtentially be monitored in patients to assess
compliance. . . . . : :



that of formula (1V) by reduction, for exanple catalytically, enploying
hydrogen and pal | adi um.carbon, .or chem cally enploying stannous chloride
and hydrogen chloride in. aqueous ethanol, or.amonium-polysul--15- phide,
or zinc in aqueous anmoni um chlori d&F 0454436 81y, appreciated - that the
compound of formula (1) may be-isolated per se or may be converted to-an

acid addition RaldnotiiiPné %ﬁﬁ&tﬁllﬁﬁﬁaﬂﬁe BlsistorbS ol b byPRBCliof LAY for thib Bvﬁ';ﬁ_?e
conmpound of j sh&,alHEIBybPR HAGSmUR § bhbrmicBitichi dbmBRANOPUS System activity
activity has ResmiddsRe Fhémbe Rollidss DSHlSacslbibd) GoMBIshtiort Sénidakings B Bty Rgaglet &S -
For exanpl egontpbghdCanmauBdn 20 a pharadbamiallyaseeisftadid)adiition SaNChersdt, sbadREavath a
behavi oursal pHaRdceutifdllR Aécgbthble capier.AiM inalisy BB @brGostiarisi o itieyinvehtion acrivergieral ®Efkiques
apomdTphi nefoi me Lpesparahi offphagadsetiost \compusitiaistmdyyiotdeer for axamplsthe ectipdvirgioiont WilA.
et al. Psyclwogiyaemsicdl iy @dief 2) diluto Dy 266l 98 8)closandthBey cabBOWKIGO8E) Yo iatthe
doses of | efsn biarepdu®, saghdtgpardive obermedteinal. Whenghe erieh senead as aciedt itimen el solid,
avoi dance regperider fiqyid matesial Eiifhoots] asda Yehiples Rxpipientort medhin fee the tagiiyel dngrpdient. The
conpoundge i ectivajoediant eanton lpdsodpd ern granar RliE ISoNaingR o epERiBdn 7 gk Sene gxamples of
ng/ kg) . Thi itakiayerists agmiagiese dexrpsa sucraspodid duanpitel, starches. Q”ﬂ‘ *}9?% Ra'%vm phosphate,
condi ti oneda'%ﬂ'ﬁé‘?sda?%’ea"‘ihe ﬁssé'”&rfﬂeﬂﬂybc‘?"H'Q?f éei%' é'l'de " V ET bepzogtoy % t M97E
conpound i sS4 ?"“F I{’él 'f ﬁ'a B CRMROY "E"% '°" § f r uIBtRR SA AT I ¢
The Conpounﬂov ppe ngn he gIe%‘sr%on ;Et:& I%%s Ien rmu as abE s'ecaO

my/ kg in" Iea.on %;32 % LIS of JP%U hSlell
above, whic dn 'wﬁ e%m o tQm t?o tot2 rlnérEU l’lyon
of cli nbi ngog s,@ gmqarég % hour pre- treat ment W t

N- et hoxycar bomystefred %%m%h@?% At i)Y d5RaY bﬁt@blétﬂ:@mﬁn%ﬁ@@)l to 80 A§BAGS RE0 mg
recept or 5 i Hasdvk iRhddidat B with MBdnbriacedlica) accéptdblel Ao MerstOrDaH toHAUIBRG HPdaBsute,
Pl entrh Pr eSér, tabld 8 .cdkiprBing @6t 231065nd siat coPéune @R RBHBESHE S phgraseuficyilyat
bot h t he D dccagiabielildont OC e3pio tidrefol. /A fadithr plelited fdreuldionROanTojectibn #iieh in nikie Bdshgen
has been f ot ctvoprizasy 8.1 ao f2avieg baDb o PO Ofig ok adife agtedisntt tygether it e b@madsitidally
vi tro bi ndi agemabeaifigant tiesiog Adybe tobinjewias tormeuldtibrethekdg especially désiratth ing ststeinae efease
recept or gs ®bnulation for ikd@episcidpr iectont he observati ons nmade i-n t he behavi our al
tests, the coﬁb@hmtioniissi"latﬁt?dﬁy the follswing Frampledopani ne D-1 and-D-2 receptors
as i ndi cated an [err] of less than 1 [err] in t he. 3H SCH23390 (Bill ard,
W et al. Efences - 35 1885 (1984)) and the [er r]-spiperone (Seeman, P.
et al. Nat ur e 261 717 S1976ga)r bi ndi hg assays respectively. The compound has
an [err] %f1 'zm""'rmﬁhyth'f’mp S-gapopiidle™ 31+ QNB_ bi ndi ng assay descrl bed by

.Yagp‘m"r .a’ HL muxt re fsu%ur%ﬁ 6%1 mol&%n% "Sjr?é%ﬁ% 47§%' 589 g I and me?hypfor- ’
In I Catl ng e 1 5 a@ acéFJ §9 % |4r kf g& wug%lrcsgtgqg nse n reach
addi ti on, Qrm 9 ﬁé?v? 78 413tn¥o|) LéHed ol
in that if tﬁep o%fa@a.r ma o lyh ﬁmﬁh@# an&%esaot fmperhturk BEwbet h.an ice-
cortex (Pergi ker |t|<§‘1 DYHISE theot WY aowddth WP toli8 - ©8ver. @é—%?n%f)e} k@éplrJgQMé
nanonol ar Cﬂﬂ@%’“é‘ll%ﬁn’r&ln$hen%luﬁ&@%%qodltﬁe #s56Q, 860y %etﬁﬂ@mﬁmlﬂ;‘(ﬂﬂ@mu was
receptor. Thidsd Boptisd &eOfo Militbs/kdoping the ipBivibrhpeRatire GRIMATI0 * Dittislighit Bi6 S@uton. Aftbnke
t hat, obser vafditbmwis@mprian @bfudl wak @frted, at 4520 00 &lfuitied 4 adirdtet Imal sdnipld for TLC.
conpdtind 4o | Sheethikie@t wag aheni pourbdi ent foe a4 iessl/watdr (P Steshweithi girogat this@assed tie reiired
| ess |ikel ypbduct RduswitaxtAlter iy mantesltie stira ovae fshitbed off Fivcthe ootig aliovad ad sdtfve The
i nvent i on i suedus diguor wes degentedaaway ded e seiid dsolated e filtetivn. Bhetisglated delidevas well washed
adni ni st er ewitthedie ddejenisehdielies)otient dried @vm @ight ip MecHe BYYG-7P 1 € i aivg theriiiip cempens] @85
in the trea®n®®t '®fCadult humans; -dosages of from0.05 to 30 ny, preferably
from0.1%o0 20 per day . m be used. A once a day dosage is normally 50
sufficient, HgyinehSpelihiophenge: -‘-:"3 itHlg adm n| st ered For treatment of
psychoti ¢ dl Sq{) a. swr slurragﬁ Lange, Of r0m5 % rSIon qlm Qr ¥etrahydro¥uran (&D0
g per day }nlg_) UﬂHGI n en wi f ‘g%op 4' n ?g‘flg rg mt? b% z%i?e @8 mol) and 2-amino-
s0 5-methylthiophene-3-carbonitrile (27.6 g, Q 2 mol) in dry tetrahydrofuran (250 mL). The mixture was stirred
at 25°C for 24 hours, poured onto cracked ice and extracted into dichloromethane (3 x 500 mL). The
combined exiracts were washed with 2N hydrochloric acid. (2 x 200 mL), water (2 x 200 mL), dried over

magnesium sulphate and the solvent removed under reduced pressure. The residue was crystallised from
ethanol to give the title compound, (35 2 g), m.p. 99-102°C. : :
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dos“ége range, such as from0.1 to 5 ng, preferably 0.5 to 1 ng, may be nore
appropriate. In choosing a suitable reginmen for patients suffering from
psychotic illness tt may. frequently be necessary to begin with a dosage of
from2 to 15 ng per day and when. tﬁ% 0464 ARBY i s under control 1o reduce to
a dosage as low as 55 from0.5 to 1 ng per day In studies usi ng

radi ol abel,l i ve been detected in the
saliva an :tﬁ‘ﬁ'ﬁ"s;‘&t QMO|QOﬂfthnén9§3.bﬁlY§]B$szHLz m%ﬁ_h%_an%oﬁ@(@ red in patients to

assess conpl+ea&fred siurrER @(24\%&1&13@ sethl PRiopRAPDEESniBRe BHE0.LTWVRAS ih Qthat¥h t3l5
nor mal |y ) akat Oinaé 8ddedl R&ralo!nyimds, D¥olutish & GhtyrBussidinous @hilortda iG9sy) DIRGARol) tht
i S usual | ywesaabay st @6 mLem)f e Mitdre daPsirédimasUéHug Bt 1 GEUNIROSIehta2®A . under reduced :
Accordf Ng lpyessufecand rall@vat itderytalize debe Sigit apIeC. IThE St twia€ fitereOWERHRI vtmerknﬁma?ﬁdsun&tfng '
as acti ve watlgtddi(€81) apCRSPHUL Ao Gbd Rithontirher(puiification & Hvexneegelt i cally
acceptabl e acid addition salt thereof, associated with a 5 phar maceutl cally
accept abl & zMethylde- (*mqthwh'a-hpﬁgzmyhé”dmm{@&bln Zyenzodiazppiee | nvent i on -
convent’?onal techniques for ‘the p aration of pharmaceutical conpositions
may be used Crgr+-awiampmethyly H‘é-théfe?l? I flepreadiazenine. iy drpchipgide (43 a)yes wefhaeed inviat h
a carrier ™ye g Y-ge @&Pg&@%&? fi-le Aimehyisulphemidgembyi anfh figvene 28 mL) wrdenp nigppeny

et fory 20 S C 0 by g Ar9gact
\;Er 'r .: er hﬁg@s sg;"ma?o o e T ik i e o
1 C aCt

the active ingredient. The
10 active mtf’;rst'e| ."é“'n thc:fﬁ 0""9 Es coﬂﬁﬂegeﬁect%scoﬁcaw ar solid container for
exanple in a sachet. Sone exanples of SU|tabIe carriers are |actose,
dextrose, sucrose, sorbitol, mannitol, starghes, gum acacia, calcium
phosphate, al gi nates, tragacanth, gelatin, met hyl cel |l ul ose, nethyl -
and bfopyl-hydroxy-benzoate, tal c, magne- carate or mineral oil. The
conpositions of the invention may, if de e3fornulated so as to

provi de quick, sustained or delayed the active ingredient after
adm nistration to the patient. /i ing:Pn t he met hod of

adm ni s#ration, the conposit G . ed as tablets; capsules,

i njection solutions for paren pen#ions or eIIX|rs for oral use
or suppositories. Preferably Mg N S e formulated in a desage _
unit form each dosage conta|n|n>.froﬂlo 1 fo 20y, .nore usual ly-0.5 to 10
Ty, of the active ingredient. A prefer¥®d fornulation of the invention-is a
capsul €or tabl et conpr|5|ng 0.1 to 20 ng or 0.5 to 10 ny 20 of’ actlve

i ngredi ent t, ti .garrie her
a formi at) eﬁqﬁ“ il 4?%“ Piontaid Tl 57504 £
d oTO (hn)) ; : t ent
compoun 15 E%g WiRa )O?'ﬁ‘)ﬁ %e{ég eﬁk svc%f%% (é‘t&e b y
or car rslseﬁzéé‘?éael rc-e o], ‘H [ o8 %39 o948, % oy, 54 ?k
in unit dogages. &emﬂgpnprlsesoito 20 or .0.5to1 of actlve
i ngredi ent tmet fra ,wowarawpfmmﬁeuﬁfop@bwm%ﬁ&emaﬁsezﬁl izueﬁu afgherefor. A
type of injection fornulation.that is especially. desirable is a sustained
rel ease 2@xafeusnul ation for intra-nuscul ar i nj ection. The invention is
illuStraated by the foll owing Exanpl es. EXAMPLE 1 30 1.
2- Ami no- 54 ndtiny E-ehinopivenekiBpbaeidaaibbyiatee A m xt ure of -sul phur (217.8. g,
6.79 nol), propional dehyde (472.5 g, 587 m,-8.13 nol) and di net hyl for-
To a slired mixture of methyl cyanoacetate (3.9 g, 0.04 mol), sulphur (1.26 g, 0.04 mol} and
triethylamine (3.2 mL, 002 mol) in dry methylformamide (12 mL) under a nitrogen atmosphere at 45°C was
45 added, dropwise, a solution of freshly distilled propionaldehyde (2.5 g, 0.043 mol) in dry dimethylformamide
(2 mL), keeping the temperature at 45-47 ° >C. The mlxture was stirred at 45 °C for 1.5 hours, then partitioned
between waler and ethyl acetate. The orgamc extract waf washed with water, dried and evaporated. The
title compound was purified by chromatography on neutral alumina, eluting with chloroform-hexane (4.8 g).

-~

50 2. Methyl 2-(.’Z-nitroaniIino)—s-methyIthiephene-3-ca|'boxylate

To a stirred suspension of sodium hydride (2 g) in dry tetrahydrofuran (25 mL) under a nitrogen
atmosphere was added a solution of methyl 2-amino-5-methylthiophene-3-carboxylate (4.8 g, 0.028 mol)
and 2-fluoronitrobenzene (4.0 g, 0.025 mal) in. dry tetrahydrofuran (30 mL). The mixture was:sfirred at 25°C

55 for 20 hours, poured onto ice and partitioned between 2N hydrochloric acid and sthyl acetate. The organic
extracts were dried over magnesium sulphate, the solvent was evaporated under reduced pressure and the
title compound purified by chromatography on.silica gel, eluted with toluene,; and crystalllsed from ethanol
(4.1 g), m.p. 123-125°C.
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mani de f1350 m was pl aced inab5litre flange-necked flask fitted with air
stirrer air ctondenser,  |long reach thernoneter and droppi ng. funnel.
Triethylamne (576 nL, 4.13 nol) was added %dopvvi seover 30 mnutes 35 to
the cooled stirred reaction m xtur EPRfI5*4P8 Adi-nt ai ning. the pot tenperature
between 5-10[err]with an ice- bath. After addition was conpl ete t he pot was
al | oned t%wwy%-(rlﬂle&ﬁﬁ egyl 1)- éthmo&lﬁtlﬁﬁs %ﬁfogla mIahe m xture wel |

stirred. nmol) in-
di met hyl f or mpginghez- &%%am)-smyﬁﬁ%ﬂ&eér@wy&e @weg 07@1:mneywa§ h¥RRBhaibe i Be
pot t enper pdntdpparaiOated pdin Girikbi-eithd Aeudte (201e 1500dL)t it palladilihh cR&IEbal daRiyst@%,

1 et @ t300 nig) XA momP ofSdatalykteditd 3bivehb thd @rude ldraminb-@sterawds iissénat infl B niituie! bIas
t hen ‘Sanp| methyfigserakiné(2144L) ardhénisole X35UnE). Ve thist soldtionp andeed nideyeo aimdsphéré was added,
litres)/ Wawmbrstl(tiﬂg |d $ofudien) of titanlamstbtraciieridg (B4vdmt)Hin snisdeud® dl). [Tbe mbajue wasOstipsdatuct
to preci pit0at@.lorAf theyr. 1hen undenueflies fard8 baursr toesfleplatings el suehefdt -{i2-{2-sanird-atiltre)-5-
sol i d al | onetythiephsefylicerborpiiet-reattydipaazitg- quor was decant ed away and the solid
i sol at e®? by Pfte rafeingdn coof e8] &0t Bixee o FOTeRMRAIafeiufion (Al mblend isoprongasldto mL)
(de-i oni se‘(ﬁPS cﬂ“"P'i‘sEVraé'g d: f°ﬂ9‘1"éﬁ’\ b’d?‘f“éﬁ”&‘ﬁe‘@ ﬁ‘th‘Ie "i“}‘iga\'?‘éé’[?ﬁ‘p'é?fe wag repapvec by flgraigny e

the title %\ wnt esaum sulphate and the solvent removed

A m 2 % it T ks e e i S Y ooy o
sosi um %Ys i s °5§@11%u TP e SoHAD P e v e ©

t et rahydr oeﬁ?'an be m) under nitrogen was added, dropwise, a solution of

2-fluoro- né)gAng,Qggzene (28.2 g, 0.2 nol) and 2-am no- 50

5- net hyl t hrophene- 3-carbonitrile (27.6 g, 0.2 nol) in dry tetrahydrofuran
(250 mL). Thg Juiviib WrRusds lss%l’eﬁaﬁ"e%cbya{;ler%ﬁ Ghel Rliive? it GiebRo st bRAIMYLiCinte maek ed
|ce$nd2£@aﬁﬁg,@®|ésnto di chl oronethane (3 x 500 nL). The conbi ned extracts
wer & washed with 2N hydrochloric acid (2 x 200 mL), water (2 x 200 niL),
dried over magnesium sul phate and the sol vent remved under reduced
pressure. The residue was crystallised from etfemaP0 ms eAmsEle he ti t | e
conpound, (35.2 @), OrIH) 99- 122 * C. 559 EP 0 454 436 Bl 3.-

4- Ami no#2- et hyl - W%ﬁ%f’ tSheb]“f‘flf""“%}"fi‘lanzodl azepi 7e® Mydrochloride To a
stirred slurry of. 2 (€M éoanl | i-no) - 5- met hyl -t hi ophezng 3-carbonitrile (3
g, 0.011 nol) in et hano]1 %ES m.) at- 50 [err] was added, (ﬁ/er 10 m nutes, a
~solution of anhydrousggl,aRnAaus.gial oride (6.95 g, 0.437, ) in:& :
hydrochl oric acid (26 nL, 5M-. The mxture was stlrred under reflux for 1
hour, c%hcentrated under reduced pressure and allowed to crystallise over
ni ght at [err]. The salt was filtered, washed with a Small anount of water,

dried (4. >250 C, and used WlthOUt further purlflcatlon |n the
next stangMNEth | -1 0-(4-rethyl -

- pi per azi nyl
oo L ARGk % Beliy ol ?Ei%é’i%?@%%{%%‘%@*%?&bﬁ . e
g) was refluxed in a mxture of N nethyl pi perazine (15 nlL),

di met hyl sul phoxi de (20 nmL) and toluene (20 nL) under a nitrogen atnosphere
fori 20 hours. The mixture was cooled to ca. 50 [err], water (20 nlL) added,
and t hespr oduct al | owedompowndyst aheiisweatidm [err] over5nd gigt . The product

was filtered and crystallised fromacetonitrile (30 nL) - Ce

Magnesium stearate 0.9 mg
Microcrystalline cellulose _ _ 75.0 mg
N Povidone | 15..(-). mg
Starch, directly compréssible 204.1 mg
50 |
EXAMPLE 5
§5 An aqueous injecﬁon of active is pfepared as a freeze-dried plug, for reconstitution in a euitable. sterile

diluent before use (to a total volume of 10 mi).
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15 1o glve the title conpound (1. 659) mp. 195 C. The structure of the
conpound was confirned ‘spectroscopically: 3 25 [err]
30 [err] 5.00 (H, broad s, .10-NH), 6.23 (H, broad s, 3-CH), 6-35-7-10 (4H,
m 6,7,8,9-H. [err] c-3), 119.1 (§P0653$§68157 4 (s C-4) 140.8 (s,
C-5a),123.4, 35 122.6, 124. 1 (d, &6,7,8), 118 8 (d, CG9), 142.5 (s, C9a),

151.8 (s, C10a), 46.5 (t -C) RAR(r -0 459 (q -4'-0, 15.2 (q,
2-Me). Mass spectra shomscmomwofmenﬁé:ﬂiorand or frzaagment ions of m z 255,
242,_229 and 213. EQANPLEMQM¢® 1. Methyl -« 20.0 mg

2-am no-5- et hyl i QRYRscroflor A Al Baild) nisiob I dafler i BEG Of et |

Cyan Cg:tate (3 9 g, O oo —Strpith—(T—=20o—¢—o— o511

triet yI am ne (3 2 L, 002 nol’) in dry nethylforman de (12 m_) under a

ni trogen %&ﬁre at 45 C was 45 added, dropwi se, a solution of freshly
distilled al dehyde (2 5 g, 0.043 nol) in dry dinethylformamde (2
m.), keeping ratur irred at :
[err] fuor "}cgsﬁggkdx g@%}rg&?o o ‘ '"trLrausﬁJ'%rV\'/ﬁ'egon ! ‘olrmeél’nga"ét%ﬂfr"%égstpﬁ?s@" %he
organi c extract was wash B vvat er, dried and evaporated. The title
conpound was purified by chrge um na, el uting W|th

chl or of orm hexane (4.8 g). 5
2-(2-nitroanilino)-5-methylt
of sodi®m hydride (2 g) in d
at nosphere was added a sol ution of methyl

2- am no- 5- et hyl t hi ophene- 3-carboxylate (4.8 g, 0.028 nol) and .

2-f1 uoi oniexpwBignzene (4.0 g, 0.025 nol) in dry tetrahydrofuran (30 nmi). The
m xtiure,was stirred at [err] 55 for 20 hours, poured onto ice and

par tTTi oned Aistuwatien i3 Iregrad e Rleesfingctheedties, W'@WGC@B l3pfch andstarcts andrfilingdt igtamard
extracts WeptBe g#is€eF- over magnesi um sul phate, the sol vent was evapor at ed
under reduced pressure and the title conpound purified by chronatography on
silica gel, eluted wifh tol uene, ‘and crystal i >Q@r§ggq,;g@bga,@nol (4.1 9),

mp. 123- 125 C. 10 i
2- Met hyl - 10- (4- et hyl | Ea’? Q‘g(%i%if tr';/%fls—;-ét QA I3[‘95] benzodi azepi ne
—r—n—a—ﬁg\%%ppa%l-sza-t—é

0 Compoungqf Hmy [invention .
f‘?’ﬂﬁ@?’?iéi"s@@ar box Izgtoém‘é'o a sti rred suspen5| on

under a nitrogen

o|
Met hyl 2-(2-nitroanil eﬁg ,arbtg Pe (37 g, 0;0013
mol ) was hydrogenat ed I-et hyl
acetate (2:1; 150 nL) with palladiumon charcoal catalyst (10% 5 200 ny).
After r®noval of catalyst and solvent the crude diam no-ester was dissolved
in a mxt@@df N nethyl erazine (21 ni).and anisole (55 m). To this
sol uti on, SAaRfr ?%P'('?"B@%E 'Efaﬁﬂ%%ﬁéﬁeé % BER QI F; Difi FRNGBAT, L LML $ES01 ut i on

SI | f, :, tecai;n :aﬁm é ﬁ l,’nﬁ %‘ k4—methy?1 iuperazunyv)ﬂll)-l-thleno[gl 3-bﬁ1 S]bengodlazepme or -!a-rl? gcnm:xd)éftugrll‘ Saltvﬁ?e-

of.

2. 2-Methyl-10-(4-methyl- 1-plperazmyl)-4H-th|eno[2 3-b](1 5]benzod|azep|ne or a pharmaceutically accept-
able acid addition salt thereof:

N
40 3. 2-Melhyl-10-(4-methyl-1-piperazinyl)-4H-thieno-[2,3-b][1,5]benzodiazepine.

4. A compound according to claim 2 or 3 for use as a pharmaceutical.

5. The use of a compound according to claim 2 or 3 for the manufacture of a medicament for the
treatment of a disorder of the central nervous system

&

6. The use of a compound accordmg to clalm 2 or 3-for -the manufacture of a medicament for the
treatment of schizophrenia.

50 7. The uso of a compound according to claim 2 or 3 for the manufacture of a medicament for the
treatment of a schizophreniform disease.

8. The use of a compound accordmg to clalm 2 or 3 for the manufacture of a medicament for the
treatmont of acute mania. : TR
55 :
9. The use of a compound according. to clalm 2 or 3 for the manufacture of a medicament .for. the
treatment of mild anxiety states.

12



[err] £or 1 hour, then under reflux for 48 hours to effect ring closure of
1-{([2-(2-am no- anlllno) 5-

net hyl t hi ophen- 3-yl ] car bonyl } - 4- met hyl pi per azi ne. m"mwm

cool to [err] a mxture of 30% app@usa 488E4L1 On (10 m) ‘a W’Wo
m.) was cautiously added, fol | owed by ethyl acetate (25 nLj. Thée i n'orgamc
preci pitate was renoved by filtration and the filtrate vvashed wth water (3
x 25 nmL), dried Th e N e and [he soly renoyed under
reduced pressure.|The p Q %@%"%ﬁ% ed by chroggag ,ggraphy on Florisil,
eluted with ethyl acetat° aRe—H-Ral-y—eryst-at-H-sed—+emacetpnitril e (40
m) to give the t N@%ﬁﬁ@@ﬁ‘dav%'w%')’m hydiedgeitwadivsight B 56%at | 15 descri bed
above. EXAMPLE 3 A pulvule fornulation is prepared by blending the active.

with silicone starch, and filling it into hard 20 gelatin capsules. Per 300
g capsEekeMBLE 6 Compound of the invention
5.0 nmg SilTicone 2.9 ng Starch fl owabl e

292. 1, ny 30 céaxAidRrLiBledse3 Bjection . forA irtrariisetiarf bjestioh d¢ ifamed dromaaletelly gspensibrabi ng
t he act mmﬁﬂt%hmpﬁmp‘sasmoes whiclgent | ubricant, disintegrant.and binder and

conpressing 40 .. Conpound of the invention

5.0 ng Magnesi um st earat e | compound of the invention | 65.0 mg 0.9 ngy

hi crocrystalline cellul osg Auminium stearate To40ngy 45 Povi done .
15. 04y Starch, directly dos@amssi bl e 1 2mt 204.1 ng 50 EXAMPLE 5 55
An aqueous injection of active 'S prepared as a freeze-dried plug, for

reconstitution in a suitable, sterile diluent before use (to a total volune

of 10 nmyampeEP O 454 436 Bl Conpound of the invention ' 20.0 ny
I\/annitgk—-— 20.0 ng N Hydrochloric acid and/or N

sodi @M hy ¢/ @l fi€orf 19 pRfphS by Blehdiny tﬁé Betive TRV AMRLTE Bardh 47@3lafch! dn@ RiihSh FRSRrd’

I njecti ggpat,ﬁg)ga,‘gmsr anmuscul ar injection is forned froma sterile suspension
of 10 mcronised active in an ol eagi nous vehicle.

Per 290 mg capsule
% Compound of the invention - ' 25mg
Starch flowable with 0.96% silicone 220 - 2175 mg
Starch flowable 70.0 mg

30
Claims . . -
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, L}, LU, NL, SE

1. 2-Methyl-10-(4-methyl-1-piperazinyl)-4H-thieno{2,3-bl{1 .5]benzodiazepfrié, or an acid addition salt there-
35 of. ‘

2. 2-Methyl-10-(4-methyl-1-piperazinyl)-4H-thieno[2,3-b][ 1,5]benzodiazepine, or a pharmaceutically accept-
able acid addition salt thereof.

a0 3 27Met_hvl-10-(4-methyl-1-piperazinyl)—4H—thieno-[2,3-b][1 .8]benzodiazepine.
4. A comyound according to claim 2 or 3 for use as a pharmaceutical.

5. The us2 of a compound according to claim 2 or 3 for the manufacture of a medicament for the
a5 treatment of a disorder of the central nervous system.

6. The use of a compound according to claim 2 or 3-for the manufacture of a medicament for the
treatment of schizophrenia.

50 7. The usc of a compound according to claim 2 or 3 for the manufacture of a medicament for the
treatment of a schizophreniform disease. '

8. The use of a compound according to claim 2 or 3 for the manufacture of a medicament for the
treatmunt of acute mania. '
55 ' ‘
9. The use of a compound according to claim 2 or 3 for the manufacture of a medicament for the
treatment of mild anxiety states.

12




'Corﬁ'iound'of the invention 65.0 ng Al umi ni um stearate 0. 04 ng 15

Sesane oi | : 2 mM "EXAMPLE 7 A formulation is
bl ending the active with silicone starch and starch, and fl'mﬁiﬂh ﬁ ,III
hard gel ati ne capsul es. Per 290 ng (Eapb%ﬁ4e432581 o

of thelnventlon - 5 nmg Starch flowabl e wlth096%

| 22 t h fl 30
56 o Al Lﬁ’?@;ﬁ.z:%;gfﬂwmmm o im &porte Ve o
GB, IT, Li

2: Met hyl - 1011%Js@;glaxh.uampéo%r.%'f%'& i35 gm&@%@&k&?%&d' azepi ne,

an acigd addition salt there-

2 Met\rfyl - 1014 4 d¥8iga Yihie fampéon@r.%'f.tamlo)mékb = Ioeyedn%o&dbakéold. tbagm.%d' azepl ne,

or a pharmaceuticall'y accept- able acid addition salt thereo

2- Met hyl -1 {B: (dpHamiabattical confofifdhassinprising tHbtdmpb @t [ciim33 Rigbther with a pharmaceutlcally

, 5] benzodi azeptdeplablé dilubnt @otipRLRAGlefacccor ding to claim2 or 3 for 'use as a
phar macewti cal. 5. The use of a compound according to claim?2 or 3 for the
manuf act ur et4ofA Fhammdiuicahreamipositon it tepsubor tabldt f@at cvmptisingf0. 1ato D $r@r o @e cdpdule of
central nervog®irs§stem 6. The iise of. a compound according to claim2 or 3-
for the manufacture of a medicanent for the treatnment of schizophrenia. 50
7. The uso Bf AP'agrprsticet compesiioflimepesue el taliehfampmomgrisingr0.5 th 0 maral fracompand bf a
nedi caneft fof'™h® treat nent of a schi zophreni form di sease. '8. The use of a

conpound ac,ﬁfr di n to cI aim 2 or for the manuf acture of a medi canent for
the treatme I'qa' tpgls'm qgpsuip J?é ehfogt °°<i"p(5'8?§)f6‘h"h&5 e 6P Qf He cempound
claim2 or 3 fof f "P he ﬁ Yt &Pl Racgytically r?ﬁ?ff“@ﬁ?rﬂ'l”f?"tf%? e fheeloteat rent of nild

anxiiet, ELy %Ba*?ei h:]l%aceutmgP njgctléé anidi3e urﬁ og:%rrpo.m c%prﬁest (p Fiol Q2 Yngpg?:ﬁcrn&p}ug ageording

20. 0 Pliaim 2 or 3.
and/or N sodi um hydroxi de to adjust pHto 5-5.5. EXAI\/PLE 6

18. A pharmaceutical injection which in unit dosage form comprises 0.5 to 10 mg of a compound according
to claim 2 or 3.

25
19. A pharmaceutical injection according to claim 17 or 18 which is a sustained release formulation for
intra-muscular injection.

20. A process for producing a corhpound according to claim 1, whfcﬁ comprisés
30 (a) reacting N-methylpiperazine with a compound of the formula’

35

40

in which Q is a radical capable of being split off, or
{bv) ring-closing a compound of the formuta

45 : .
o\ ‘/N/\—"‘\/NCR,
. . : : Nllz ¢’ oo
50 ' . ' O / \ |
- . . : s” 'C!_"

55



B ——

A Contrdlled release injection for intranuscular injection is formed froma
sterile suspension of mcronised active in an ol eagi nous vehicle. Conpound

Sesame orl o A kmoassasebt  a tor muil INRARAMARRUN:

by bl ending the active with silicone starch and starch, ahd®illithg it % nto
har d gela&ﬁng q@oa%lgﬁhfggn 290 ny capsul e Conmpound of the invention -
2.5 ngy st arch®fTowan! e Wi the0. 96% si | i-cone 220 217.5 ng Starch fl owabl e
70.0 mg 30 Clainms Cains for the follow ng gontracting States: AT, BE, CH,
DE, DK, FR, &, IT, LI, LU NL, SE 1. / : _ )
2-Nh.hyg-lo-(4-nethyl-1-piperazinyr)<4hh£bieno(2,3-b][1,5]benzodiazepine,
or am~acid addition salt there-:358

2- Met hyl - 10- (4- net hyl - 1- pi per azj
or a pharmaceutically accept- | d add
2- Met hyl - 10- ( 4- met hyl - 1- pi per azAg 2, SRR [ 1, 5] benzodi azepi ne.
4. A compound according to claim Z%r 3,or use as a pharmaceutical. 5. The
use of a conpound according to claim2 or 3 for the manufacture of a

medi canment for the 45 treatment of a disorder of the central nervous
system 6. TRahigsa isfNHy -8 apSHnrd abev? #i-Nie s Beredm 2 or 3-for the

manuf acture of a nedi canent for the treatnent of schizophrenia. 50 7. The
use of 4 COnpEIMIUSACEY MGG colg T\ rhicQ 5N, P sat e ffanuf act ure of a

medi canment for the treatngnt of a.schizophreniformdisease. 8. The use of a
conpound &%’8?8’(%?@”@? n:é?ﬁt?cﬁ?g %ta“edr&%t he manufacture of a nedi canent for

the t t f-=s O -~ ~10- GhykS erazinyl)-4H- - .i : or
ol aicry 20n oh izl Bolliy Lol Ny« TS Solonh SOSRRAESAABRABALNE o
anxi Bty st at €S,) rdwting N ApiEoRRing 3 BlormbBunat O AFAREEUL i cal conposi ti on
conprising a conpound according to claim?2 together with a phar-

maceutical ly acceptable diluent or carrier therefor.
| Q

3-b] [ 1, 5] benzodi azepi ne,
alt thereof. 40 3.

25

30

35 in which-Q is a radical capable of being split off, or
(b) ring-closing a compound of the formula

4

2. A process according to claim 1_.--_for proddc_:ing 2-metﬁyl-10-(4»methyl-1-piperazinyl)-4H-thieno[2.3-b]— .
[1.5] benzodiazepine, or an acid salt thereof, which comprises reacting N-methylpiperazine with a
compound of the formula

55 :
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11.” A ddsage unit formconprising fromO0.1 to 20 ny of a corrpound accordi ng
to claim2. 12.. A dosage unit formconprising fromO0.5 toiorngof—=a
conmpound according to claim2. 13. A phar maceut i cal conp

the conmpound of ciaim 3 together wi EROL5HAAS Fdceutically Eﬂ'&@l’tﬂjﬂﬂ‘ M'nt
or carrier therefor. 70 14. A pharnaceutical conposition

tablet formconprising 0.1 to 20 ng of the conpound of claim3 15.

phar maceutical conposition in- capsul e or ta?et formconprising 0.5 to 10
ng of the conpound of 15 claim3 16. A pharmaceutical composition in
2”‘5 0 5 ng of the conpound of claim
uent or carrier therefor.
osage form conprises 0.1

capsul e or tablet form conprising
3 together with a pharnmaceuti cal k¥
20 I7. A phar maceutical injectifon
to 20 ng of a conpound accordi nQ\&Q 3, A phar maceuti cal
injection which in unit dosage for corrpl"‘l ses &5 to"JIO nmg of a conpound
according to claim2 or 3. 25 19. "A phar Haceut i cal injection according to
clai m 17w90r 18 which is a sustained rel ease fornulation for intra-nuscul ar
i nj ection. 20in which g s, OFror fHotdiheyQ és 'I‘,"brﬁa’éi}hme%ccor ding to claim1,

whi ch conprises 30 (a) reactlng N- et hyl pi perazine with a conp ound of
the fornul &/ AFBCAE 35RHRE BHORH 2owhich comprisss ’ﬂ?ﬁﬂ&ﬁ‘l @MBPUngd? WBICS B f"H’bf”fa sy
(b) ri ngiscl 0s hﬁré’oa corrpound of the fornula 45 [err] 55 13 EP 0 454 436
Eli Ccl 0 :‘n V\‘N i & 65:0@335 accom‘_‘r? o e| 09u|a|m§2| ant} g' dvhu |smﬂr{§ed out aﬁ_ﬁmgerzi\t%r ftf;r?g\rsgo fC to

5. A process for the preparation of a pharmacsutical composition which comprises admixing 2-methyl-10-
o’ 20 (4-methyl-1-piperazinyl)-4H-thieno[2,3-b][1,5]benzodiazepine, or an acid salt thereof, together with a
pharmaceutically acceptable diluent or carrier therefor.
Claims for the following Contracting State : GR
.25 1. A process for producing 2-methyl-10-(4-methyl- 1-ptperazmyl) 4H-thieno[2,3-b][1 S]benzodlazepme or

an acid salt thereof, which comprises
(a) reacting N-methylpiperazine with a compound of the formula

30

35

40
in which Q is a radical capable .of being split off, or
(i) ring-closing a compound of the f_ormula

45

SR -

=z
»

55

2. A process for producing 2-metﬁyl—1__0-(4—methyl-1-piperazinyl)-—4H-thieno[2,3—b][1,5]benzodiazepine. or
an acid salt thereof, which comprises reacting N-methylpiperazine with a compound of the formula

15



15722, A conmpound according to claim 21 in which Qis -NH2, or a salt

the(rjeof d ai ns for the foll ow ng Contractl ng State: ES‘I’W’EFBEEW
gr(r)re'tjﬁ;/lnglo (4- met hyl - | -'pi per a2| nﬁ%oﬂﬁ‘-ﬁ?%‘no[ 2,3-b] [ l‘m '“““‘“M“!mu\
L.

or 20 an acid salt thereof, which conprises (a) reacts

N- et hyl pi perazine with a corrpound of the formula 25 30 35 in which Q
is a radical capable of being split off, of (b) ring-closing a conpound of
the formula [ERR] 50 2. A process accordl f{g to claim1 for producing

2- methyl - 10- (4- net hyl - 1- pi per azi nyI) NFEER eno[ 2, 3-b] - [1, 5]

benzodisazepi ne, or an acid sal ‘ conpri ses reacting
N-rreﬁylplperazme with a co a 55 14 0 H 10 in which’
Qis -NH2, -OH or -SH, and whe ANH2 ts eof. 3. A process
according to claim2 which conp s rdhcting a conmpound in which Qis NH2
or a salt thereof. 15 4. A process accdtding to either of clains 2 and 3,
which i'$ carried out at a tenperature of from50 C- to 200 C 5. A
g{j?nc)e(ff]gf o d,té?ve &% ﬁ.ﬁ;g‘»ﬁ’or 8;‘3 a‘?}dRP&I&“‘R‘%EEAHE%'W‘;&O”DOS' tion which conprises
(4- rrethyl 1- pi era2|nl [ b , [ c

salt ther eofﬁp Bcess a?lm;é"\zzht?ﬁ ﬂlrc %%@%?lscéﬁ%;; gg%:rgpp '%Eﬁmh%ﬁlaug I\{Fﬁnor% ol
carrier there‘?r Clains for the following Contracting State: GR 25 1. A
process for lpﬁrgrg‘gé:éc@&dmg to, either of claim 2 and 3, which is carried out at a temperature of from 50° C. to

2- met hyl - 10-4¢- aet hyl - 1- pi per azi nyl ) - 4I-l-t hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne,

or an acid salt thereof, which conprises (a) reacting N-met'hyl pi per azi ne
Wit 26 08P QuEEhBIndlohtee forrumll @ 30 [err] 35 3 .

30

in which Q is -NHa, -OH or -SH, and when Q is -NH; salts thereof. -
35 6. A compound according to claim 5in which_Q is -“NHz, or a salt thereof.

Patentanspriiche
Patentanspmche fiir folgende Vertragsstaaten : AT, BE CH, DE, DK, FR, GB, IT, L{, LU, NL, SE

40 1. 2-Melhyl-10-(4-methyi-1 -plperazmyl) 4H-th|eno-[2 3-b] [1 5]benzoduazepm oder ein Saureaddltlonssalz
davon.

2 2-Methy|—10-(4-methyl-.1 -piperézinyl)-4H?thieno-[2,3-b] [1,5]benzodiazepin oder ein pharmazeutisch
brauchhares S3ureadditionssalz davon.

45 ‘
3. 2-Methyl-10-(4-methyl-1-piperazinyl)-4H-thieno-[2,3-b] [1,5]benzodiazepin.

4. Verbindung nach Anspruch 2 oder 3 zur Verwendung: ais Arzneimittel.

50 5. Verwendung einer Verbindung nach Anspruch 2 oder 3 zur'Herstellung eines Arzneimittels zur
Behandlung einer Stdrung im Zentralnervensystem.

6. Verwendung einer Verbindung nach Anspruch 2 oder 3 zur Herstellung eines Arzneimittels zur
- Behancllung von Schizophrenie. :

7. Verwendung einer Verbinduhg 'na'ch Anspruch 2 oder 3 zur Herstellung eines Arzneimittels zur
Behandlung siner schizophreniformen Krankheit.

16 .



40 in whfch Qis a radical capabl eof being split oﬁ/WSl ng a
conpound of the fornmula [err] an acid salt thereof m\‘\ﬁ

reacting N-nethyl prperazine with a co ound of the* m

S[ERR] 10 in which Qis -[ERR], -OFFo?456HEBhy whem Qi st [ BRR] salts
thereof. 3. A process according. to claim2 which conprises reacting a

M

conpound In le.we,, g ibe? Vel du@ 842h tandptuch 2 LJIET 8Crur HersiIMG OGRS Saraeikfiod | 40
to either k‘ﬁer IS carrled out at a tenperature of from
50 C to[e corrpound of the formula / 25

N-C 30 . 9. Verwendung einér Verbindung nach Ansprun{heﬁ Foderd 8 20h iHaktefling Seinels SrEnpimitield fuf

- SH, . and yhen gdnhsdiun b@,@@h&ns\n?MQngn 35 ‘6. A conpound according to claim
5inwhich Qis [err or a salt thereof. PatentansprUche Patentanspritche’
f M f ol gendao. Menatnizag)fisdha dusimimeAsttzulig umBkendiine BirbinBiRg @) Ahspruch. 2, zusagmex mit
SE 40 1. 2- Medityd pribfinagelsisth baydhbderpVapdsinaungsmyte) odeHTregar dpft- [ 2. 3- b

[ 1, 5] benzodi azepin oder emm SAureaddi tionssai z davon. 2. '

2- Met hy| -12.0-1(-4DesispihiyeitsfarmpinpessendiOrykiis) 2044. qiner ¥erbingupg 8achjAngpIucB Zhenz odi azepi n
oder ein pharmazeuti sch brauchbares Saureadditionssal z davon. 45 3. '

2- Met hy! - 10-1@4DerispinRsitsiprmpprpfassendi GRS 1049¢ qiner M?TB'"‘EUEQ 3“‘°B]A”fpi”°§]2benzod| azepl n.

4. Verbi ndung nach Anspruch 2 oder. 3 zur Ver ye Q/ rzne| ttel . .50
5. Verwendurdd BieHeazeWEhsi hEFél’GPP' d ghu ?? AIRETSE &) PSR W%s
Arznei mi t'fel s IUF™ BEAERHITHAETRE \ée’[' i unﬁsm' R Zent r 3?rner vensyst em 6.

Arzneimttel's %Q& renie. Ver wendung ei ner
Ver bi ndung nac uch He 3 zur Herstellung eines Arzneimttels zur

Behan(dI U9 48! ﬁ%fma%gﬂkéngpﬂ'é%é(n%z@ﬁdﬂ' K Rapsdiehbder Tablettenform, umfassend 0.5 bis 10 mg der

Verbindung von Anspruch 3.

Ver wendun g ql n ran ny ! ?scr?'ng %gan%%&t i ‘S%Ee" oc%g %5%%9&% H%a%geﬁk IOl’l ntgs Qb rF'rﬁsder

16. Pharmazeutische Zusammensetzung in . Kapsel- oder Tablettenform, umfassend 2.5 bis 5.mg der
Verbindung von Anspruch .3 zusammen mit einem pharmazeutisch brauchbaren Verdlinnungsmittel
T .25 _oder Triger dafir: :

17. Pharmazeutische Injektlon dne in. der Dosnselnheltoform 0.1 bis 20 mg einer Verbmdung nach Anspruch
2 oder 3 umfaBt.

30 18. Phar mazeutlsche Injektion, dle in. der Dosnsemheltsform 0.5 bIS 1 0 mg einer Verbmdung nach Anspruch
2 oder 3 umfaB{ :

19. Phalmazeutusche Injektion nach Anspruch 17 oder 18, due eine Iangzeltwwkende Formuherung fur
intramuskuldre Imekhonen ist. : :
35 ) :
.20. Verfahren zur Herstellung, einer. Verbindung nach Anspruch 1, umfassend
{a) die Umsetzung.von N-Methylpiperazin mit einer Verbindung der Formel,

40

50 .
wobei Q ein abspaltbarer Rest ist, oder

55
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16. EP O 454 436 Bl 8. Verwendung ei ner Verbindung nach Anspruch 2 oder
2.zur Herstellung eines Arzneimttels zur Behandlung von akuter Manie. 9.
Ver wendung ei ner Ver bi ndung nach Anspruch ‘- 2 oder 3 zurummﬂuﬂmﬁnm
Arzneinttels zur 5 Behand! unfP PA41436 Blt en Angst zu

Phar mazeut i sche Zusammenset zung, unfassend ei ne Verbi ndung nactt Aflspfuch 2,
zusanmen mt aren VerdOnnungsm ttel oder
Trager dafar. q%nﬁﬁ$mgaﬁhgﬁﬁgﬂﬁﬁgﬁggF%ﬁﬁﬁnﬁnfassend 0.1 bis 20 ng eier

Ver bi ndung nach Anspruch 2. 12. Dosiseinheitsgform unfassend 0.5 bis 10 ng
ei ner  Verbi ndung nach Anspruch 2. 13. Pharnﬁ”%egLi che Zusammenset zung,

unf agsend di e Verbi ndung nach Anspruch\glzﬁsa A% ¢ J5 ei nern
pharnaZeutlsch brauchbaren VerdUnnungsimcttel oder Trager dafOr. 14.

Phar mazeut i sche Zusamenset zung er Tablettenform unfassend
0.1 bis 20 ng der Verbi ndung spruch 0 15. Pharmmazeutische
Zusammenset zung i n Kapsel - od¢ Qggassend 0.5 bis 10 ng der
Ver h~i ndung von Anspruch 3. 16. anrﬁhze i‘Sche"Ausamenset zung i n Kapsel -
oder Tablettenform unfassend 2.5 bis . ng der Verbi 1dpng von Anspruch 3
zusanmen mt ei nem pharmazeuti sch brauchbaren VerdOnnungsmttel 25 oder
Tr ager danr 17. Pharmazeutische Injektion, die in. der Dosiseinhejtsform
-0.1 big ‘ner erblndung nach Anspruch 2 odor 3 unfa~t. 30 18.
Pharnazeutlsc k{08, die in der Dosiseinheitsform0.5 bis 10 ng ei ner.
Ver bi ndung nach Anspruch 2 oder 3 unfall. 19. Pharnmazeutische Injektion
nach Anspruch 17 oder 18, di.-e eine | angzei w rkende Fornulierung fur
intrarnuskulare I nj ektionen ist. 35 20. védr Fahren zur Herstel | ung ei ner

Ver dgng nach Anspruch .1, unf assengi &&), di e Umset zung. von _
N—Nb yl pi perazin mt einer VerbphauAg der |, 40 45 N-*CC .H so wobei Q
ei n abspal tbarer Rest ist, ode

blnr

N s C"J

wobei Q -NHz, -OH oder -SH ist und, wenn-Q -NH. ist, Salze da-von.
30 22, .Verbindung nach Anspruch 21, v.v'obe-i d}-NHz ist oder ein Salz davon.
Patentanspriiche flir folgenden Vertragsstaat : ES
1.° Verfahren zur Herstellung von 2-Methyl-10-(4-methyl-1-piperazinyl)-4H-thieno[2,3-b][1 ,5)benzodiazepin

35 - oder ein S3uresalz davon, umfassend )
(a) die Umsetzung von N-Methylpiperazin mit einer Verbindung der Formel,

40

45

-

50 wabei Q ein abspaltbarer Rest ist oder

18



EP © 454 436 Bi JIry 11111 i1 TTrt——¢€ M
S * (b) dlen RingschluB einer Verbindung der Fornel hk|t3

P T

Ver bi ndung nach Anspruch 21, wobei Q -NH2 i st/ oder ein Salz davon.

Pat ent anspr Uche (E)ufenfnmggﬁmglemerm;,a@ga&tpamd ES 1. Verfahren zur

Her stel |l ung von : - '

2- Met hyl - 10- (4- et hyl - 1- pi per azi nyl ) - 4H-t hi enof/& 3- b] [ 1, 5] benzodi azepi n 35

oder ein Sauresal z davon, unfassend (a) die Y YCHpn N- Met hyl pi perazin
mt £i nersVerbindung der Formel, *40 H7~C N CMB so
wobe&‘Q ei n abspal tbarer Rest- 15t odew L M s (b) den

Ri ngschl uBl ei ner Verbi ndung der /% _ 15 2.

Ver | ahren nach Anspruch 1 zur | ung v _

2- Met hyl - 10- (4- et hyl - 1- pi peraz dH-t hi kh- [ 1, 5] benzodi azepin
oder ein "Bauresal z davon, unfassendAdi € Wiset2ghg von? N Met hyl pi perazin mt

el ner Verbi ndung der Fornel, 20 25

15 2. Verlahren nach Anspruch 1 zur Herstellung von 2-Methyl-10-(4-methyl-1-piperazinyl)-4H-thieno[2,3-b]-
[1,5]benzodiazepin oder sin S#uresalz davon, umfassend die Umsetzung von N-Methylpiperazin mit
einer Verbindung der Formel,

\$/ 20 ’ ' . Q:
/
S A
® - 0N
not s.. .C“J'
H

30 . o
' wobei Q -NH,, -OH oder -SH 'ist und wenn Q NH; ist, Salze davon

3. Verfahren nach Anspruch 2, umfassend die Umsetzung einer Verbindung in der Q NHz ist oder eines
-Salzes davon.
35
4. Venahren nach einem der AnsprUche 2 und 3, das bei einer Temperatur von 50°C bis 200 C
durchgefiihrt wird. . A

U 5. _Vertahre.n zur Herstellung einer pharmazeuﬁschen Z.usamrﬁense'tzung, daB das V.erlrr.\i's”c.hen von -2-
40 Methyl-10-(4-methyi-1-piperazinyl)-4H-thieno[2,3-b][1,5]benzodiazepin oder ein S#uresalz davon mit
sinem pharmazeutisch brauchbaren Verdiinnungsmittel oder Trager dafilr umfaBt.
Patentanspriiche fir folgenden Vertragsstaat : GR
45 1. Vertahren zur Herstellung von 2-Methyl-10-(4-methyl-1-piperazinyl)-4H-thieno[2,3-b][1,5]benzodiazepin

oder ein Sduresalz davon, umfassend o
(a) die Umsetzung von N-Methylpiperazin mit einer Verbindung der Formel,

50 Q

/
. _N‘-:C
; o | I\
N s CH’
§
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CH*0 webei Q -NH2, -OH oder.-SH ist und wenn Q NH2 ist, Sal ze davon. 3.
Ver f ahren nach Anspruch 2, unfassend die Um;etzung ei neW
Q NH2 ist oder eines Salzes davon. 14}5 458 f ahren nach

AnsprCche 2 und 3, das be! einer. TE%’?? 4t on 50 C bis MI

wird. 5. Verfahren zur Herstellung einer pharnmazeutischens

daB das Verm S\%?J%xrb &Pgbs%altbélgr Rest ist oder

Met hyl - 10- (4- n®} fhl rinksdhiud 8nérdieiyHadmger Eddh@no[ 2, 3- b] t 1, 5] benzodi azepi n oder
ein Sauresal z davon mt einem pharnazeuti sch brauchbaren VerdUnnungsmttel

oder Trager daf U unfafl3t. Patentanspr Uche)/ka/ol genden Vertragsstaat: GR
45 t. Verfahren zur Herntellung von N

2- I\/Ef‘h-yl - 10- (4- et hyl - 1- pi per azi nyl ) - mi;t}n eTIM bﬁl 5] benzodi azepi n
oder ein Sauresal z davon, unfassend R&) e Urset zung von N- Met hyl pi perazin
mt einer Verbindung der Forng
Q N=C 55 ¢ : .Q ei n abspal tbarer Rest i st
oder (b)? den Ringschl uB ei ner Verb . o' C X>). ~~~~~~~0 15
2. Verfahiro zur Herstellung™»%
2- Met hyl - 10- (4- et hyl -i - pi per azi nyI ) - 4Bt hi eno[ 2,3-b] [ 1, 5] benzodi azepi n’

oder eiii Sauresal z davon, unf assend d| e Unset zung von N- Met hyl pi perazin
mt ei ner Ver bi ndung der Fornol . . . ~I N-C 25 Cai 30 wobei .0 -NH2,
- CH oder” - 3Hj, Hi?ath.m Hngd, H%quﬁﬁmmk:ﬁ&no é i%’ﬁQermyﬁ4HV@n3[§beﬁﬂ?é9@19&lazepm
Anspruch 2, laEdRBai€ URBEzuMG Vo AN GApipdh it @uJN zrblnaanggd.er
ei nes 35 ,é@l zes davon.
s %
25
30
wobei Q) -NHz, -OH oder -SH ist und, wenn Q NH; ist, Salze davon
3. Verfahren nach Anspruch 2, umfassend dle Umsetzung einer Verbmdung worin Q NH; ist oder emes
35 Salzes davon.
4. Verfahwen nach einem der Anspruche 2 und 3, das bei einer Temperatur von 50°C bis 200°C
durchgefiihrt wird. L caow
N/ -40 5. Verbim;lung der Formel.
Q
/
N=C_ 1

==
~

)
L=

50

wobei Q -NH>, -OH oder -SH ist und, wenn G NH; ist, Salze davon.

s6 6. Verbindung nach Anspruch S, wobei Q -NH ist oder eir. Salz davon.

20



4. Xerfahren nach einem der AnsprUche 2 und 3, das beL—ei—neP—'Feﬁﬁerat ur -

von 50 C bis 200 C durchgei Uhrt wird. 40 5. Verbinldun
4 4,5 K ~~CHB s0 g‘ jmﬂmlﬂ
50u wobei C -NH2, -OH oder -SH ist (Ffd® %M R NH2 i st

Ver bi ndung nach Anspruch 5, wobei Q -NH2 ist oder eir. Salz davon.
0 454 436 *11111 ML!' 1111111 Revendi cati ons Revendi cat | ons

vendications

pour les Et ﬁixﬁe ﬁicQﬂ{] s%%:al@% Etat"‘s%o\‘.@%ta%t SilvanBE ATGBE, dHEDE, Bk, FITRE, ﬁBu Wnlde
LU NL, SE 1. 2- mbt hyl -1 -pi perazi nyl')-4H thi 6no[ 2, 3- b |

, 9] ben20d| a7 6 P3-MBiny L4 Rdthyt1 Bug&bzﬁdyﬁlm-ﬁtféhtﬂ!@a-dﬁ Sbenzodiazépmb,| 6 Gbl. d'aidition acide de
2 nbt-hyl -510- (4eoidéihy! - 1- pi pbr azi nyl) - 4H-thi 6no[ 2, 3-b] [ 1, 5] benzodi azépt ne,
ou sék=>d' additi on aci de phar- maceuti quenent "acceptable de celle-ci. 1o 3.
2- nmei t hyl - 1@- (Amebfhg-{4-rdétpi-ppip&adingly-hh-thiéhb[2, mbﬁrﬁm{eﬂ;oa»atépmé. dv] dekediadoitibra adidei pher-
4. Conpos6 seloweltquantsntardeptahleidenel@-cou 3 pour |'utilisation conme produit
pharmaceutique. 5. Utilisation d un conpose selon |a revondication 2 ou 3
pour |a peeparamélrt1edmetivettiotaring-4htignol. Fbliiplbenzadiegipineent d' urn désordre
du systene nerveux central. 6. Uilisation d un conpos6 selon |a

revendi cat | 6n GoBEsEsel9n (prreveRdicHionAquz Rop viiislian F@mec%wﬁph%iﬁeutmée-

traiternent de | a SChIZO hr6|e 20 7. Uilisationp d. un npose.sel on aI
revendi cat i §n Yigatipsd g $ mﬂ°§e Feé{?’ﬁdﬁﬁmﬂzlfﬁ SRl dﬁ%oﬁfat'%‘o‘b‘r‘" fgdicament pour-le
traitorndht d ("I dYrEode ERVPBPRE 8. Utilisation d un conpos6

sel .On lare e |I|:(s:aw€fl Q‘Dn %or&%sé?’ sé? l'|a revgndgat%r[l) Qroﬂté S)Jlljr g &#&a&ﬁ&' @@A@@%caR\QHrpoLrQG

traitenment de Jr;req' :
i ] ﬁvéme
Utilisation d uanmcorrpeog Seron. | a revendication 2 ou 3 pour | a preparation

d'u nEd'zgaFfe NG QA oLk cdrhRdbd SdidiaRtevshaRbidh S i Ppbil Bl BegaREST S mddkament pour te

Conpbsi tion P @i RGE B eCthiadfe QRSB RbrmdN CONPos6 conforme a |a
revendi cation 2, ensenble avec 30 un di luant oi g un support

phar maceut i Quemﬂsﬁiqraﬁ‘ﬁle%rﬁbkﬁsdmmi rev@ldidhtiof i2. ou 13l pouF @ piépaesHOd ag inGdicamignt doa 16 €

conprenant de thitdmeént ddlamgnidaigie. conpos6 conforne a: | a revendi-cat ron: 2. -12.

Fornme posel ogi que unitaire conprenant de 0,5 a 10 ng d'un conpose conforne

- |l a revendiocalitilisgtio2 d'un composé selon. la revendication 2 ou 3 pour la préparation d'un medlcament pour le
trailement d'états d'anxiété modérée.

10. Composition pharmaceutique comprenant un composé conforme 2 la revendication 2, ensemble avec
30 un dlluant ou un support pharmaceuthuement acceptable pour celui-ci.

1. Foime posologuque unitaire comprenant de 0,12 20 mg d'un composé conforme 2 la revendlcatlon 2.
12. Forme posologique unitaire comprenant de 0,5 2 10 mg d un compose conforme & Ia_revendvcatlon 2.

35 . . : .
13. Composition pharmaceutique comprenant le composé selon la revendication .3, ensemble. avec un

“ diluant ou un support pharmaceutiquement acceptabie pour celui-ci. -

\_/ 14. Composition pharmaceutique sous forme de capsuie ou de comprimé comprenant.0,1 .2 20 mg du
40 composé selon la revendication 3. '

15. Composition pharmaceutique sous. forme de capsule ou de comprimé.comprenant.0,5 & 10 mg du
composé selon la revendication 3.

4 16. Composmon pharmaceutique .sous forme de capsule ou de comprimé comprenant de 2,5.4.5 mg du
composé selon la revendication 3, ensemble avec un diluant ou un support pharmaceuthuement
acceptable pour celui-ci.

17. Injeclion pharmacéutiq_u'e qul s,dus forme pbsologiq'ile unitaire,-comprend 0,1 & 20 mg d'un composé
50 selon la revendication 2 ou 3.

18. Injection ph§rmaceuﬁqué qui, sous forme posologique unitaire, comprend 0,5 & 10 nig d'un composé
selon la revendication 2 ou 3.

55 19. Injeclion pharmaceuthue selon Ia revendlcatlon 17 ou 18 qui est une formulatlon a lnbératlon prolongee
pour l'injection par voie intramusculaire. : :

20. Procédé-pour la prpduétion d'un composé selon la revendication 1, qui comprend

21



35 13 Gorrp05| tion pharmaceuti que conprenant |e conpos6-selen

revendi cation..3, enserble. avec un dil uant ou un suppor

phar maceut i querrent ~accept abl e _pour cel ul - 14. Conposi “wm mﬁwmu‘mue
sous forme de capsul e ou de corrprlﬁfb"éwseﬂbnt 0,1 a 20

cornpos6 solon la revendication 3. 15. Corrp05| ti on pharnmaceuti que sous.
forno de capsy L0 n 5 )56 sel on
| a re' vndi cati 43% 'ﬁge e&ﬁ%ﬂfegﬁ mg& i{gg%rﬁmﬁaé/? nﬁ'ccgﬁ %sag g;gjgﬂlsi '?@ﬁ%’g
capsul e ou de.conprint conprenant de 2,5. a .5 ng du conpose sel on Ia
revendi cation 3, ensenble avec un di | uant ou un support pharmaceuti quenent
acceptabpl e pour celui-ci. 17.. 1njection phargfmaceuti que qui. sous forne
posoleQi que unitaire, ‘conprend 0,1 a 20 ng o un conmpos6 50 selon la
revendi cation 2 ou 3. 18. Injection phas Nates tique qui,. sous forrre
posol ogi que unitaire, conprend 0,5 a~3 ' npos6 selon |l a -

revendi cation 2 ou 3. 5s 19. | ceu\' gue selon |l a
revendi‘eati on 17 OU 18 qui est upe forsyl ati a & ation prol ongee pQur

|"injection par voie intranuscul a~N=s 2Q NPr'oc(sde por |a production d' un
conpos6 selon la revendication 1,. qui co!’rpr end 21 "EP '0 454 436 B'i"'
(a) la mse en r6act| on de Ia N-rn6t hyl pi perazi ne avec un conposé6
reé6pondant a ‘a formule , 5~~~ o~~~ ~/
N CN™3 15 B’ iaquell ty rbldy‘éai' puscepfioie ¢ ?13"? - susceptible d 6tre
6limin6, ou (59 Fe tYFe

Y CMPEFTRAnER 2 6‘§8 repondant | la fornule
-'~ NCR 20 R

3 2S G NH 2 A\w,jcac~~cz5
CN i 5 S 30 21. Conpos6 r6pondanto I)&’W “® N=C 35 CH3

L oG

30 21. Composé répondant & la formule

25

35

40
dans laguelle Q représente -NHz, -OH ou -SH, et lorsqus Q-repféseﬁte - NHz, les sels de celui-ci.

22, Composé selon la revendication 21, dans laquelle Q représente -NHz, ou un sel de celui-ci.

&

Revendications pur I'Etat contractant sﬁivant :ES

1. Procédé pour la production de Ia 2-méthyl-10-(4-méthyl-1-pipérazinyl)-4H-thiéno[2,3-b][1,5}-
benzodiazépine, ou d'un sel acide de celle-ci, qui comprend : '
50

55

22



N2~ 'S 3 40 dans Iaquelle Q repr65

-SH, et lorsque Qreprésente - NH2, les sels de celui- ‘““m
| a revendication 21, dans |aquel I e % resente - NH2, ou u m&m!“‘“m
celui-ci. 45 Revendications pur | BifaP4 ﬁ??%ktant sulvant LPr 8cedl6 *
pour la production de la 2- nﬁthyl 1 0-(4-ntthyl -

- pi pbrazi nyl ) - 4454 maségp.fégc G b Rl oBERARC bARCBRDSe réBUn(ﬂntLélr\a Rfhudci de de
celle-ci, qui conmpren d » a) l'a mse en roaction a
N—nﬁthylp|p6ra2|ne avec un conpose repondant a Ia formule Q-5

./ 10 Q N cm3 H
dans; | aguel l e Q est un radi cal susceptible 4'"etre 6limn6, ou 15 (b)
la fermeture du cycle d' un conpos6 r6poneant A |l a fornule Q20 '

" V  NCR3 2s0S 25

3R H S 30 2. Proc6d6 selg
| a 2- n6t hyl - 10- (4- n6t hyl - 1- pi p6
t hi 6no[ 2¢93-b] [ 1, 5] benzodi az6pi n&
conprend la mse en r6action de | a
répondant a la fornule 35

Q - ~~[ N=C . 45 dans |l aquelle Q
représente - NH ""s'?ﬂqe' Lfkq y ‘falf'ﬁfesp ﬂ%d eéé I; <8nte -NH2, les sets de
celle-ci” 3. PrIGBERTEY eeﬁ’“‘ﬁ'cfe Up SR 'ERYER B OBYE  conprend 1a mise en
r6action d un conpos6 dans | equel Q represente -NH2 ou un sel de celui-
So 4. Proc6d6 selon |'une ou |I'autre des revegﬁkg&iions 2 et 3, qui est
effectué a une tenp6rature de 50 C a 200 C. " NCH

o .

!

N
evendi gati\yn 1 pour | a production de
) - 4H

% celle-ci, qu
nEtEy|plp razi ne avec un conposG

25

30 2. Procédé selon la revendication 1 pour la production de la 2-méthyl-10-(4-méthyl-1-pipérazinyl)-4H- _
thiéno[2,3-b][1,5]benzodiazépine ou d'un sel acide de celle-ci, qui comprend la mise en réaction de la
N-méthylpipérazine avec un composé répondant a la formule

35 Q

45 .'_ - - i X
dans laquelle Q représente -NH2, -OH ou -SH, et lorsque Q représente -NHz, les sels de celle-ci.

3. Procédé selon la revendication 2, qui comprend la mise en réaction d'un composé dans lequel Q
représente -NH2 ou un sel de celui-ci.
50
4. Procédé selon I'une ou l'autre des revendications 2 et 3, qui est eftectué & une temperature de 50 °C
a4 200 °C. . :

5. Procédé pour la préparation d'une composition pharmaceutique qui comprend le rriélange de la 2-

55 méthyl-10-(4-méthyl-1-pipérazinyl)-4H-thiéno[2,3-b][1,5]benzodiazépine, ou d'un sel acide de celle-ci,
ensemble avec un diluant ou un support pharmaceutiquement acceptable pour cells-ci.

23



5.*’"Pr oc;éde pour |la preparation d' une composition pharmaceutique gui
conprend | e n6l ange de |la 2- 55

6t hyl - 10- ( 4- n6t hyl - 1- pi p6r azi nyl ).- 4 [ [ 2, 3- b][1,5]Hmﬂtmu

d' un set acide de celle-ci, ensen%?é%gégﬁg di l uant ou mﬁﬂﬂlﬁ”m
phar maceut i quenent acceptabl e pour celle-ci. 23 EP 0 454 %36 B" °

| 111111 Tndvdkdnéduiohs bl redddohbractart suiken: Gh1 S Revendi cat i ons pour |- Etat
contractant sulvant: GR 1. Proc6d6 pour |a production de |a 2-nBthyl -

0- (4- met hy| Plocédai RLAZIE NYhopuckt: T d 6120 [2md@hylp} §-E-metii1-pesraziag-aL6BhiEs- blmﬂ-d un
sel aci de deerzedidzépii ou djun selapitp e blie-cHaui comprend(:a) | a rnise en reaction de

| a N-nBt hyl pi fakk atserse réavtioc della Neoéndedraziep eved am toniposéarédondant A i farylule-~~~~~ =Q/.
to i ~~CH N ~~~~3 dans | aquelle Q est un radical '
susceptible d etre 6linmn6, ou (b) la fermature du cycle d' un corrpose
répondant a la fornule * 20 hot , /C, NCR3 2s52As N . ~~CH3 S

SO 30 2. Proc6d6 pour .la productigi=g

- pi per #zi nyl ) - 44t hi 6no[ 2, 3- b]

celle-ci, qui conprend la ms

zi ne avec un conpose r6pondan _
~~~~~ N=C 40 N Nans queﬂ"g Q repr6sente -NH2, -OH

ou -SH, et | orsque Q représente -NH2, [#es sels de celle-ci. 3. Procede

sel on fa revendi cation 2, qui corrprend la mise en r6action d' un conposé6

~dans | equel Qu8Qaquelis @%Qruﬁ%ﬂsl%uscw"gle@étré’@hnﬁt%l ofle celui-ci.

(b) la fermeture du cycle d'un composé répondant 2 la formule

la 2-nBthyl-1 0-(4-n6thyl -
pi ne, ou d un sel. aci de de
N- nBt hyl pi p6ra- 35

\_/ 20

NH2 C

. I/\_,,
o AN/ «
\

30

2. Procédé pour la production . ' de .la 2-méthyl- -10-(4-méthyl-1-pipérazinyl)-4H-thiéno[2,3-b)[ 1,5
benzaodiazépine, ou d'un sel acide de celle-ci, qui comprend la mise en réaction de fa N-méthylpipéra-
a5 zine avec un composé répondant & la formule .

40

dans layuelle Q représente -NH;, -OH-ou -SH, et lorsque Q représente -NHz, les sels de celle-ci.

3. Procédé selon la revendlcatnon 2, qui comprend la mlse en reactlon d'un composé dans lequel Q
50 représente -NH; ou un sel de celui-ci.

4. Procédé selon I'une ou l'autre des revendications 2 et 3, qui est effectué & une température de 50 *C
4 200 ~C.

56

24



4. Procé6del selon |'une ou | "autre des revendications 2 et 3, qui est
effectu6auneterrperat'ure de 50~ Ca200 ;C. 55 24 T L MS 5.

gor npos6 rN6|Oondant ‘Ala foamﬁll Sa/nsNI: qﬁéﬂ 43651 epresent e“l““H“I““‘u“lum“L

et lorsque Q repr6sente - NH2, les sels de celui-ci. 6. Compode $el bn

| a revendi cat i QUposs r@,ﬁ;ﬂgantggqg,lnu,g repr6sente -NH2 ou un sel de celui-ci.
20 25 30 35 40 45 50 _

Q
e s ' SR N=c/-
e \
10 | N [ H,
. H .

dans laquelle Q représente -NHz, -OH ou -SH, et lorsque Q réprésente - NHz, les sels de celui-ci.

15 6. Composé selon la revendication. 5, dans lequel Q représente -NHz, ou un sel de celui-ci. .

25

30

35

40

45

50

55
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