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of other affti imino chicride of formula IV may be generated with other agents such as thionyl chloride or phospho-
rous pentachloride. The imino chloride is then reacted with 1-hydroxyemyoxyeﬂ1ylp|perazme of formula
A'H

(Formula set out on pages following Examples) V

55 to give the compound of formula I
' - Altemnatively, one may convert the lactam of formula Il into a thiolactam of formula Vi:
- (Formula set out on pages following Examples) VI .

by, for example, reacting the lactam of formula 1li with a polysulfur compound such as phosphorous pen-

tasulfide or 2,4-bis{4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide (Lawesson’s Rea-
60 gent, obtained from Aldrich).

The lactam of formula Vi may then be converted into a thioether of formula VIl:

-(Formula set out on pages following Examples) VI

where R! is chosen such that S-R1is a leaving group, for example, R! may be (1 -3C)a|ky| for example, me-

thyl, by alkylation with an alkyl iodide, for example, methy! iodide. The piperazine of formula V is then re-
.85  acted with the thioether of formula V!i to give the compound of formula il. .
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The reaction |§ éQar&)'ng))kl@ t he presence of a solvent,
preferably a pa vﬂi‘rch@fegai&h tor(brEa gadup tetodddle)as @Maritdnf; Wt iperazine. A com-

es pecr al ly @ ( pewdCpbioraladiiv mam for euam Ibe usqudt whichOY represdntaao lalkoxp,raiikpithior sulfonate
group. Thus, Y may, for example, reprasem (1-6C)-alkoxy, preferably methoxy or ethoxy, or (1-6C)-
alkyithio, preferably methylthio or ethyithio, or Y may represent a tosyloxy group. Preferably Y repre-
sents a halogen atom, for example, bromine but especially chiorine. The reaction is conveniently per-
' y formed at ambient temperature or at an elevated temperature, preferably at a temperature between ambi-
: \/ 45  ent and the reflux temperature of the reaction mixture, more preferably at the reflux temperature, and ad-
vantageously the reaction is carried out in the presence of an inert organic solvent, preferably an
aromatic hydrocarbon solvent, such as, for example, xylene or toluene. The reaction is conveniently per-
formed for 2 to 15 hours, preferably 3 to 10 hours, more preferably about 5 hours. :
The compounds of formula XIV may, for example, by prepared by methods analogous to those known
50 in the art or, where Y represents halogen, preferably by reacting dibenzofb,f][1,4]thiazepine-11(10-
. Hjone of formula XV:
(Formula set out on pages following Examples) XV
_wrth a halogenating agent, preferably a phosphorous pentahalide or oxyhalide (POHaIs) The above hali-
de is selected, for example, from chlorine or bromine, especially chlorine. Where it is desired to prepare
55  a compound of formula XIV in which Y represents a chiorine atom, a preferred halogenating agent is
phosphorous oxychloride (POCla). Where it is desired to prepare a compound of formula XIV in which Y
represents a bromine atom, & preferred halogenating agent is phosphorous pentabromide. The reaction .
may advantageously be carried out in the presence of an N,N-disubstituted aniline, preferably N,N-di[1-
6CJ-alkyl) substituted aniline, more preferably an NN-dlmethyIam!lne The reaction is advantageously
. 60 effected at an elevated temperature, preferably at the reflux temperature of the reaction mixture, con-
veniently for between 3 to 15 hours, preferably 4 to 10 hours, more preferably 6 hours.

The compound of formula XV may, for example, be prepared according to methods known in the art,
for example, by the method disclosed by J. Schmutze et al. Helv, Chim Acta, 48: 336 (1965). Preferably
the compound of formula XV is prepared by cyclizing a compound selected from compounds of the for-

65  mulae XVI, XVil, XVIli _
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compound, 2.4 g, m.p. 172-173°.
Analysis calculated for:
§5  Caz1H25N3025.0.5C4H4O4: C, 62.57; H, 6.16; N, 9.51
' Found: C, 62.15; H, 6.19; N, 9.26

Examples 5-8

€0 A number of tests are recognized as showing antndopammerglc activity of a compound and/or as being
: predictive of antipsychotic activity in mammals. For these tests a compound of formula Il in the form of a
salt (for example, as described in Example 2) was used. All dosages in the tables are expressed as free

base.




same effect as a. Iomer ng/ kg dosage in an adult human. A mninmum effective
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a rotary evaporat G- upy resggue was di ssol vgd in 1500
milliliters (m) ) t%ﬁ th 500 m "of ‘an ice-water m xture
and stirred for 30 m nutes. The tol uene | ayer was separat ed, washed tw ce
with 200 ml of exgipie and dried with anhydrous nmagnesi um sul fate Af ter
renoval of %he dr '_ -aent b f||tr.at|on, the filtrate was con- centrated

i N vacuo usi ng=a3¥e9E 22 crude inmino chloride as a

light yellow solyng: :esuaEs Be%ngaeécab%d@ osweelod)and [Kdd [PRGIMELS). MM&_ 5&
The above i m Nn¢984)) Bats tihet, arel didhinBtecpd aapr&&m:mte qdeamlioémeomelhypn‘ra | Eha bypeec

B eced I 72 AT T "wf’"&"m ﬁ@zﬁ%ﬁe LheT s

resul ting yell Mnsmetﬁypamwsf ariphataid etrd pretreatment

1- (2- hydroxy, 'EQH Pf&'ih e mm:wn s isTihere-
react i on m 3 uﬁ?ﬁﬁm? gg mwmwygﬁ'w Flye
Corperat o b?ﬁﬁ@"&”“ﬁqmm e o e e
tenperature in@ sl 01 e prgsanted in Table
nmet hanol : %’g‘@% e o "He""tsi'“g')""“"ﬂ‘l‘ a"‘?@%ddmef‘m’?ﬁ'ﬂty 8 fR§ult PrAficie of antipsy-
detection) 1 nd| ca ‘onpl-ete consunption of the imno chloride and the
pres-- ence of the desired product with Rf=0.5 (approxi mately). The mixture
was treated with 700 m of 1 Normal (1 N) sodi um hydroxide and 700 m of
diethyl ethgr. The layers were separated and the aqueous phase was
extracted once with 500 m of diethyl ether. The conbi ned ether extract was

treated with 400 M of 1 N hy-

~
“1—\
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65 4 EP 0 240 228 81 drochloric acid. The acidic extract was treated’
wth lid sodi um car bonate portionwi se to give a brown oil which was
extracted four times with:400 M of nethylene .chloride. These nethylene
chlorilde extracts were conbi ned and driERI0@#02288thydr ous nagnesi um sul f at e.
The- drwng agent was renoved by filtration and the filtrate was

concentrated in vacuo using a rotary evaporator to.yield the crude pro_duCt .

as a vis- 5 —-cous anber oil, 194:5 g, wpaplengs purified by flask

chrorrat ography .as foll ows: The crude proO‘U‘CT_T'n‘a m ni mum of nethyl ene
chloride was appliedahpagoRiBm €. packed
in et hyl ene chl ori d€. nitrogen pressure with 4
liter portions each of methyl ene chI oride, and 2% 4% and 6%

nmet hanonet hyl ene chloride (2:98; 4:96; 6:94 respec- tivel whi | e 250
fracti.ons were collected. These fractions were noni tk&-‘rﬁd'liw'ls_@%%o Zl ons

cited jpe- 1@ low). The title product began to el ut #%) umber of

met harjol : net hy| c@empaupdi de (4: 96). ConBosagem of tCF:éo_ t?%%“and

removgl of the sg!-}gﬁﬂnvacuo gave t{ dudsd 0

yi el d)f. TLC.us- silica gel, nethanol: rret hyl ene c ide (1:9) with .

ul trayi ol et¥(u. v 9 ﬁa\el od| ne det ection showed a-si ngi@ compound; Rf=0.5.
err -G, 6? 707 H, 6571é\1310 7; Fou6|§| C

Anal ygi s cal cul e

65. 25; H 6. 52; .

-(4-[3- dro rer azi di benzol[ b, ﬁ{ 4]t zego %
hydrochl or| ;}(rﬁduct dmde by the 't Ex g

10.0 . g (26 mII| ssolved in 40 mMl © ethan frea?ed

vvrth\‘ m of a saturated ethanollc hydrogen chl ori de sol ution and stirred
until fa turpi ditampesued (about 20 minutes). The heterogeneous sol ution was -
then 3dded To 500 ni_ of d| et hyI 2-' et her. vm.th Stirri ng The esultl ng

white]crystall fﬁntﬁ AR REReupe o Bl Sirgtalevels ¢ 2NYIRERLS AH0 IWNGIEA ARG Hgmova
et her jand dr|e FA-vaclo in a dry| ng pi st ol

over requxrng ethanol to give

the tijtle po Wmang mé)vé‘m@, phmwloanwem of dntipdystotics, thedr actioh a dapaihipe antigonisty in
55. 26 H, s 962}1@’5'"9"32 xtangeiy est 2]? ﬁrm g"abqusm heryl1 1
-(4- 1 4- [ 2- Hydr BN a’ﬂ%’f ot Phatag, Todtk ‘ﬂ%nﬁﬁ |
mal eaae 35 A pdfebtseﬁ’h paun@b ﬁienuasadeobymhﬂﬂvatr&wa' he ratetria

(9..38 ol )35 WHBLCgsing m emonEwoel ersellaten!lSel m
(9.38|mol ) of 2P E%C F;&# sggﬁp

sol u- Jtion vvass‘mg‘b%q‘ ang'srtup?m@%cg Iigk‘ erat'egt;l'2 | on

diethyl ether resulted in a precipitate whi ch was col | ected by f||trat|on,
was heq wrthodl et IGompotrd and dried in vDosages a drying [ Gordtxokr re-

Tested - mg/kg i.p.) DOPAC HVA |
Formula II (HCl salt) 10 - 145 140
< 45 Formula II (HCl salt) 20 220 210
™M Formula II (HCl salt) 40 300 - 260
50 ample
Contioned Avoidarce in Scuirel Mor

The conditioned avoidance test has been described by Herz, A., Int. Rev. Neurobiol., (1960) 2: 229-
277. In this test, a warming stimulus is presented for five seconds. The monkeys are trained to press a
55 Jever to tum off the warning stimulus thereby avoiding the delivery of electric shocks at 1/sec for 10
seconds that would begin at the end of the warning stimulus. if there is no response during the warning
stimulus (no avoidance response) and the shocks begins, a response during the shocks stops the
shocks. Trials of this type are repeated every minute for six hours. Antipsychotic drugs produce a
marked reduction in responding to the waming stimulus. A compound of the present irivention Formula |l
5_° (HC! salt) was administered orally and the conditioned avoidance test was administered. The vehicle
used was that defined in Example 5. The results are presented in Table 3. The compound of the present
invention produced a marked reduction of avoidance responses, a result predrctwe of antipsychotic ac-

tivity. _

&




40 fluxing ethanol to give the title conpound 4.2 g, mp. 129-130.

Anal ysis cal culated for: [err] C, 60.10; H '5.85; N, 8.41 Found: C, 60. 08;
H 5.85; N, 8.36 45 EBxampl e 4 11-(4-[2- 82 roxyet hoxy)ethyl]-1

- pi per azi nyl ] di benzo[ b, f][ 1. 4] t hi azepi n&POR @53&5 arate A portion of a :
product™#ade by the nethod of Exanple 1, 2.1 ¢ (5.47 mmol) was dissolved in
20 m of eth- 50 anol and treated Mﬁth 0.67 g (5.7 mmol) of fumaric acid.
Upon heating, conplete solution was effecrgbné(n a few mnutes after which
the salt began to crystallize. After one hour at roomtenperature, the
resulting solid was col IConditionéd |Avoddancedn dSquirrel 8 a drying
pi st ol over Srefl uxi ng ethanol to give the tile conpound 2 4 g

172-173[err] Analysis calculated for: 55 [err]: oi'ukaeym
9.51 Found: C, 62.15; H, 6.19; N, 9.25 Exanples 5-8 6oScorinan§5e£0§f
tests are recogni zed as show ng anti dopaninergic act|¢LG§3bfAEP?é g&nd

and/ or” as b¥ing MQ#’Q/e of anti psyc@$%8ﬁ%tlw ty |?§3§ﬂm¢§ Nugbernese
testsaconpoundM la Il in thef alt (

descri bed in Exa s used. All dosages in the tables expressed
as free base. %hic%; 0240228 Bl Exanpl® 5 Aponor phi ne- In@éggd Cl i mbi ng

in Mce 5 1® t def |be by Ther and Schr [Arch int.
Phar macodyn, 138 d Boi ssier, Eur oPharm
50: 291 (1978)]. a§ ter an appropriate %g goof

aponor phi ne (a d pam ne ago cli the walls of a Cage or other
swtabl e stPucture and remmin at or near the top for 20-30 m nutes.
Untre d m ce Ezamgld® ot her hand will occasionally -clinb up and then clinb

down. e exagger te: clinbj -IheaO'.-r hi ng-t.r t(?d'rrice can be

ant agoni zedygby C gents. The .

ant agom sm of a Ifur rpednctmglmenbr ot ndu‘alpagntiarhmpsgcaoﬂc&!rdghﬂr n-oduéolhmumary move-

i ndi cation of lamiwm M’ﬂ yelinngia, isdp e
dopani ne bl ock| H hobamiacaiohy
consi der ed 0 lpmmvggie«wan BJWeRQ xwmh@immlmm ion of -
agent. The vehitest wsiilts inoA.fGunheyghd S« \Beranps ol L1978 63 N@P/awsvdioﬂc

polvory. o1y ST e ” 'F%?.é%h Zin %ap T e

i nvention ves adﬁmzadsébas mdlqusalhb)mrhmuﬁd\wﬁinht}la mcbfaphéwg:r odabpmdol%rbeathO
mn- utes, apoﬁ@ ROBAING

s R S
and the m ce {08 ppuls :
which the mi CGW} WEEQEW:%&@%SWWO 1hib éznﬁeh)édmﬁ% producing fewer reac-

tions, the intensity of the reactions produced by the compound of the present invention was less than

that of thioridazine or haloperidol. For example, at 20 mg/kg p.o. the compound of the present invention

produced reactions in two of thirteen monkeys; however, one of these reactions was extremely weak,

lasting only about five rhinutes. The reaction at 10 mg/kg was also weak, lasting only about twenty sec-

onds. By contrast, the reactions produced by thioridazine or halopendol typseally lasted several hours
p 45  and were of moderate or high intensity. .

50




scofed for._cl'i’nbi'-ng. "The ¢li mbing score was the nmean of the hi ghést and
st rungs on which the nouse clinbed during a one-mnute tinme period

frofh 13 to 14 minute$ after aponorpl‘g’l;l&\mT%g 1esul ts in 24-hour 20 fasted
mce¢ are presented in Table 1. The conpound of the present invention

ant ﬁvhized the clinbing, a result predictive of antipsychotic activity.
Tabfe 1 Conpound - Dosages - Mean
di Test ed ' o - Table g/ kg i.p. ) o . ‘Score
30 Vehi cl e o . - _ ,
24 Formula |11 ixc Reactions in Sensitized Cebius Monkeys 24
Fortula %11 (HO salt) ' 20 15

Forhula Il (HJ salt) zggegy.:{ig::li:ysz

40
Forpula || HC1 salt) 80 . 0
ExamJI e § 40 Egggiim of Apormrgii ﬁ-ﬂ‘ﬁﬁﬁ:id I-Iypi%%§?§?‘?§lm¥s Thi s
tes has been d by Swerdl =+ Phar 2xec o d

., 230 . Rats that are I ni stered a xne at a
JHi10peE o1 £y figk=Tz!

rate dos peractive. The hyperac- 45 tivity | ast for

several Jgour se measured in vayg ous ways, for ¢k | e, by ,
counti ng1gt he Eﬁ%‘gg?a%?i??nes the rat wal 0s fromone end %*(ngl ong alley to
t hgf other endclékapafesi ol ogi cal basis fyg anphetam ne-i ngpged - ‘
hyderactivi t yCloziepaaght to be the rel egge of excessive agpygts of dopam ne
in fhe kpai n. CIbeapiper activity of anphefgm ne-treated raggltan be

goni zed (QPlezepimé) by pretreatnent 60th dopami ne-bl oBkSng agents. The
anti\agoni sm of anphet am ne-i nduced hyperactivity in rats is, there- 50

forle, -an i ndi Fermulaollt (#Gloteaditilal dddv ne- bl ocki ng an@/b3t enti al

ant} - psywshot i Foxmmlai I¥ dHGlh@adddnt. Théd conpound of thelpiBsent invention
as khe HO saFermmlanhdIvd4ECd s#altohi cl-e 3G defined in Exadpld 5) were

adr§ ni st er ed Epzamujat JIZ(IKC%}A; anphé®ni ne was then i&{33ted

i nty aper t oneafFpymuda; If (HCL 884ty backd®ind forth in a 1844 alley) was
recordedofor two hours. The activity scaores are presented in Table 2. The
corgoound -of ledd esent i nvention ant agoni zed the hyperactivity, a result

predi ctive @f1qnkl@sy e biBerarivil-Hik Riazebine. (Forkddllg 2 Antagoni sm

2 E B TV
F Anphet am ne- 1 nduced Hy trvity 5 o _
JRat s 3&ct i j-Piperaginyldige ) 1,ilqniazepine dihydrochloride (25 mmole), sodium carbonate (150 mmole),
" ( Mean l\ﬁm od%%ﬁw% -chioroethoxyethano! (27 mmoles) were wmbined_mpaml (60
X N-meth 15 ml). The reaction was heated at reflux for 24 hours. e (75 ml)
Cr dssi Ngs OWwas@addd@hd the reaction washed with water (2 x 250 ml). The organic phase was dried over magnesium
sulfate and the soivent removed jn_vacuo to give an oil. The oil was dissolved in ethanol and treated with
40 :uma;ic 7a;i$7(314 mmole). The product was isolated as the hemi-fumarate salt in 78% yield, melting point
m.p.) 172-173°. .
The thiazepine derivative used as a starting material was prepared as follows:

(b) 11-Piperazinyl-diben 1.4Jthiazepine.

o 45 .
Hr/ - Piperazine (1.7 mole) was dissolved in warm toluene (about 50°C) (750 mi) and 11-chloro-diben-
zo[b,f][1,4]thiazepine was added. The reaction was heated to reflux and maintained at this temperature
.. for. & hours. After cooling to ambient temperature the reaction was filtered to remove piperazine hydro-
- . chioride, and the organic phase was washed several times with water to remove excess piperazine. The
- 50 organic phase was dried over magnesium sulfate and after filtration the solvent was removed in_vacuo
to give the product as an oil. The oil was dissolved in ethanol and treated with a solution of hydrogen

chioride in ethanol. ' ' :
11-Piperazinyl-dibenzolb,f]{1,4]thiazepine was isolated as the dihydrochioride salt in about 88% yield.

55  (c) 11-Chioro-dibenzolb fil1. 4lthiazepine

A 2 liter round-bottom flask equipped with a magnetic stirring bar and reflux condenser with a nitrogen

inlet was charged with 115.0 g (0.506 mole) of dibenzo[b,f][1,4]thiazepine-11(10-H)one, phosphorous oxy-

. chloride 700 ml (7.5 moles) and N,N-dimethylaniline 38.0 g {0.313 mole). The grey suspension was heated
80 - to gentle refluxing using a heating mantie. After 6 hours of heating, the resulting amber solution was al-
lowed to cool to room temperature (from about 18°-25°C) and was analyzed by min-layer_chromatography

(TLC) using silica gel plates, developed with ether-hexane (1:1) and detected with ultraviolet light. Analy-

sis revealed the desired imino chloride, Re=0.70, and an absence of starting lactam. :
Excess phosphorous oxychloride, was removed in vacuo using a rotary evaporator. The brown syr-

65  upy residue was dissolved in 1500 mililiters (ml) of toluene, treated with 500 ml of an ice-water mixture and




Tested . " - (mg/ kg p. o) ~ Line of Alley) 15  Vehicle

148 Formula I (HdO salt) . 10. 118. 3 p <.
.05 Formula Il (HO salt) 20 ; B1 92.4  p <

.0005 20 - Formula Il (HO salt) 40 EP02402?8 '

64.3 N < .0005 Formula Il (HA salt) 80

39.8 p < .00 ect o

Covels of D hyd%"e%% 30518@:933*%3%5‘;«% mthhg Bo R0 &aﬁﬂnﬂwﬂh |
phar macol ogi cal - wafefl inyhsuo méingavbiayLyapbvatbi 10 give thé@ride imiod ¢hivridecas adﬂpmﬂnmwhd 115.16 g
ant agoni sts i, t(??es"'%‘f“’o\‘?)ﬁ"hégs‘lf’éen extensively investigated. Enhancenent of
dopanmi ne net abol g ibef acetic acid and honovanillic acid

(DOPAC and HVA)) by antls Cl 0|c has been attrl buted to a bl ockade

of dopani ne rece { hgated aR5G @hen ylcahgmate (0.16
(1963')o 20: 144] ';P., gﬁ&ﬁ%? pesiesio T 35 uﬁm i

HVA | evels in t hmblettterfteratut HenproBucEwssEhRerbd afdadagn aamaursganngty with acetone
el ectrocheni cal auéﬂr@ét%wkawmmge to the nethod of Sal l er and Sal ama [J.
Chr omat ogr a- phy” X , ) gompound of Formula Il (HC salt) was’
suspended I Nyg he ' ' ftn Exanple 5) and admi ni stered

I ntraperitoneall yz-emunqodq)henylsulﬁdegm mSp)r\ug dissodex/ih ®ipened($00 miYiahdlcablad:to5e0. Pisanyl ejoro-

re- sults. 40 ngle) in toluene (50 mi) was added slowly 1o the stirred sol% &1 hour. When addition
% Co | T (ras a simultaneous ademkmafphzf,\‘ﬁ&‘gw::gﬂgI 4 mole’ e (50 mi ue-
o Control Teste ussolutlonofsodlum hydroxlde(oamole) (0.35 mole) (200 mi) was :
HVA Fornul a #d ( Hiter &riplefing the abidition, the reaction was stirred for 1 hour. The aqueous was discarded
140 45 For nu|aad 1h9 hgqg washedagth dllute hydrochloric acid. The organic phase was dried over mag-
220 \/ %I moved Lg_égg& Recrystallization of the residue from
n
300 _ anp e | t oned Avoi dance in Squirrel

Monkeys The zﬁoncﬁmum avoi dance test has been described by Herz, A, Int.
Rev. Neur obi ol . 48%830) 2: 229- 277. In this test, a warning sti rrul us is
presented for flgé&mms The nonkeys are trai ned to. press a 55 | ever
to turn off the Ompwnmgmmﬂul ussmgner eby avoi ding the delivery of electric
shocks at 1/%ec €10 seconds t‘ﬁ&!? woul d begin at the end of the warning
stimulus. If th féy,ﬁﬁb spon ur| ng the warning stimulus (no avoi dance
response) and tfsadu géns,uag response dur| ng t he shocks stops the
shocks. Trials ofolBImeOtl forpuia It; laptesat and a@ortignyo stmgbmaﬂbpdwnﬂpw

Anti psychot ¥ dEELY ﬁ%ﬁﬁ%ﬁm T

adm ni stered ora;lte:l u-amdas'sduahromdlfﬁnherrsedermem amnmwdrammsu each

The vehicle 4LPISE(‘J’° R0 108 M- defined in Exanple 5. The results are presented

I n Tabl e 3. "The d of the present invention produced a marked :
SR

reducti on of av € responses, a result predictive of antipsychotic ac-
tivity. 65 7 Tablets:
: - Each tablet contains:
_ 45 Compound of formula I~ 250mg
b Lactose 122 mg
Magnesium stearate 4mg
Pregelatinized Starch 8mg

Sodium starch glycolate 16 mg .
50 The tablets are formulated as described in Example Ato yleld tablets each weighing 600 mg. The prege-
latinized starch replaoes the polyvunylpyrroludone

EXAMPLEC
55 Tablets:
Each tablet contains:
Compound of formula Il 100 mg
Lactose 84 mg
Stearic Acid : 4mg
60  Pregelatinized starch 4mg
Starch (maize) 8mg

The tablets are formulated as described in Example A fo yield tablets each weighing 200 mg. The stear-
ic acid pregelatinized starch and starch (maize) replace the magnesium stearate, polyvinylpyrrolidone
and sodium starch glycolate _

65
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240 228 Bl Table 3 Cbndltloned Avoi dance in Squirrel Mnkeys Nunber of

Monkys Scoring 75% (or Less) Avoidance 10 ~ Conpound

Dosages ' Responses/Nunber Te (my/ kg
p. 0. Tested Vehicle 2&535831 :

0/20415 Formula Il (HA salt) = 5 ' _ ' 0/ 4
Formjla 1 (HO “salt) . 10 © 15/ 20
Formjla Il (HO salt) 20 X ' 19/ 20° 20

Exangl e 9 Test for Production of Ac oni a. Acute Dyskinesia. and
Tar dijve Dyski nesia 25 Qe j# s whet her or nol a potentia
antidsychqtic drug wll @ i nvol u pve- nents of the type
descriibed in this applica W2 dystonia and acute dysklne3|a
s 1n ha- |operidol-sensi i amCWfug- nai ve cebus nonkey. Such tests are
descrlbed by Bar-any, Haggstrom and Gunne, Acta Pharmacol. et Toxico. (1983)
; J. 4&i €bment and R Neal e, Psychopharmacol ogy, 30 (1980), 68:25-29;
.Weiss and S. Santelli, Science (1978), 200:799-801. (Also see a '
sion of test results in A Qunne and S. Barany Psychophar macol ogy
, 63:195-198. Al so, antipsychotic drugs that are known to produce
tardijye dyskinesia in schizophrenic patients produce acute dyskinetic and
dystgﬂlc reactions in the hal operidol -sensitized cebus nonkey. C ozapine,
fly antipsychotic drug for whi here has "been no tarqhye dyski nesi a
reporfed, does not produce a dyski ction in 35 sensitized cebus
nonkeys. Tdee conpound of For mul a¥ zapi ne, thioridazine or haloperidol
were tach orally adm nistered to s I zed cebus nonkeys. There were then
obsekyed in their home cages continu- ously for eight hours and occurrences
of dy3$kinetic reactions noted. The results are presented In Table 4. The
conpognd o# the present invention exhibited markedly fewer dyskinetic and

dystonic reactions as conpared to the known dyskinetic drugs hal operidol or -

thi orijdazine. In addition to producing fewer reac: tions, the intensity
of thd reactions produced by the COPRPCH OCHMsent |nventi on was | ess
t han tthat & thioridazine or hal i dol .2 For exanple, at 20 ng/kg p.o. the
conpoynd of the present inventj oduced reactions in tw of thirteen
nonkeyls; however, one of these]reactyi ons was extrenmely weak, |asting only
about f.ive mnutes. The reacti 10 ng/ kg was al so weak, |33ting only
about {twent®y sec- onds. By contrd®t, the reactions produced by thioridazine
or haloperidol typically |astedeseveral.hours 45 - and were of noderate or

high intensity. 50 55
..- s

| N/ 45

50

111
- _

60
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60 65 8. EP 0 240 228 B1 Tabl e 4 Dyski netl c Reactions in Sensitized Cebus

Monkeys 5 wi th Dyski netic Conmpound Dosages

React i ons/ Nunber 10 Tested. . (mg/kg p.o.)

Test ed Hal operi dol _ EP0240 228130 _ 13/ 13
15 “~Thioridazine - 10 ' :
11/ 13 d ozapi ne , E 0/ 1.
Cl ozapi ne : 0/ 13 20

Fornula I (HO salt) . 2/ 13
Formula k§ (HA salt) _ - 0/4 30-
Exanple 1 0 (a) 11-

[ 4] 2- ( 2- Hydr oxyet hoxy) et hyl ] - 1- pi per azi nyl ] - di benzor [ b, fI[1. 4]t h| azepi ne
(Formula I'l) 35 11- Pi perazi nyl di benzo[ b, f][1, 4] t hi azepi ne -

di hydrochhsri de (25 mmol e), sodi um car bonat e (150 nol e), sodiumi odide (1
mol e) and 2-chl or oet hoxyet hanol (27 nmol es) were conbi ned together in

Cl ozapi ne ' 4 0 0/11 _
d ozapine = . N' 0/5 Fornmul a-
Il (HJ salt) 2.5 - oMz 2z
Formula Il (HC1 salt) o : 1/ 13
Formula Il (HCL salt) _ ' . 1/ 13

n-propanol (60 m) and N pyrrol i done (15 m). The reaction was
heated at reflux for 24y urs ggj g ; OHl ) was added and the
reacti on washed with Water\E 4 2 gani ¢ phase ¥as dried over
magResi um sul fate and t he ent rem)ved in vacuo to give an oil. The oil

was dissolved in ethanol and treated with 40 fumaric acid (14 nmole). The
product was isolated as the henmi-fumarate salt in 78%yield, nelting point
(mp.) 1728173. The t hi azepi ne der| vative used as a starting mat er i al was
prepared as follows: (b) 11 -Pi -di benzo[ b, f][1, 4]t hi azepine. 45
Pi perazine (1.7 nole) was di sso par m t ol uene (about 50C) (750 ml).
and 11-chl oro-di ben- zo[ § was added. The reaction was
heated to3eflux and mai perature for 5 Mblrs. After
cooling to anbient tenp A was filtered to renove

pi perazi ne hydro- ' '

35

. R 0 | N 4
N 45 : o _

X1t

12

‘




e, and the organic phase was washed several tinmes with water to
excess pi-perazine. The 50  organic phase was dried over nagne5|unf
and after filtration the solv ved in.vacuo to give the

¥ as an oil. The oil was dissol gghﬂﬁﬁiﬂ and treated with a
sol utijorsof hydrogen chloride in ethanol. 11- PlperazinyI-dibenzo[b,f]][l
4]th|azep|ne was isolated as the dihydrochloride salt in about 88% yield.

55, "(ic) 11-Chl oro- di benZCH,CH,OCHCHZOM ne A 2 |iter XI&Mkd- bottom fl ask
equi pded with a magnetic stirring bar and reflux condenser wi'th a nltrogen
inlet was charged with 115.0 g (0.506 nole) of dibenzo[b,f][1 :
, 4]t hijazeps ne- 11 (10-H)one, phosphorous oxy- chloride 700 m (7.5 noles)
and N;}N-dinmethylaniline 38.0 g (0.313 nole). The grey suspensi on was heat ed
so tq gentle refluxing using a heating mantle. After 6 hours of heatlng,
the rasulting anmber solution was al- lowed to cool to room tenperature
(froniabouo 18--25[err] and was anal yzed by thin-layer chromatography (TLC)
usinggsilica gel plates, developed with g her-hexane (1:1) and detected
with gltraviolet light Analy- sis revealqd thg.desired imno chloride,

i N= : .hosphoroiiyoxychlorlde

was r@noved in vacuo using a.r e brown upy
resi-dge was di ssolved in 1500 ol uene, treated with 500
m of §an ice-water m xture and ! stirred for 30 mnutes. -
The t @l uene | ayer was separated, twice with 200 ml of water and

3w t FPanhydr ous magnesi um sul fate. After renoval of the drying agent
tration, the filtrate was concen- trated in vacuo using a rotary

or to give the crude imno chloride as a light yellow solid; 115.15
6%)%geld); m.p. 106-108[err] 5 (d) Dibenzo[b,f][1,4]thiazecine-11
Jone." Pol yphosphoric acid (1.2 nole) was heated at 65C and phenyl

2- (phényl t hi o- phenyl carbamate (0.16 nole) agded with stirring. The reaction
was héated to 100[err] and naintai hjs_ Rgrature for 10 6 hours.
The r¢acti gn was cool ed ‘to about g j liter was added

slow §y. After cooling to anbient qduct S filtered off -
as anjoff-white solid, washed spd . g€ and dried. The yield
was about 87% (e) Phenyl 2- (phen i 3 enyl carbamate. 2-Am no

di phefyl sukf ide (0.4 nole) was dissolved in toluene (500 m) and cooled to
S[err} Phenyl chloro- formate (0.24 nole) in toluene (50 nm) was added
slowy to the stirred solution over 1 hour. Wen addition was conplete a

si mul faneous addition of phenyl chloroformate (0.24 nole) in toluene (50

m). agd anggaque- ous sol ution of sodi um hydroxide (0.3 nole) and sodi um
carbohate (0.35 nole) (200 m) was started. 20 After conpleting the
addition, the reaction was stirred for 1
dlscaﬁded and the organi c phase was wash
The nganlqsphase was dried. over - nag- ne

aqueous phase was
di lute hydrochloric acid.
SPhe. Afterg¥ilitration the
° of the residue from hexane
afforded t he urethane in about 9096y|eld 25 EXAMPLE A

50

€0

65

13




Tabl éts: Each tablet contains: Conpound of fornula 11 5 nmg 30 Lact ose
88 ng Magnesi um stearate 1 ng Pol yvinyl pyrrolidone: 2 ng Sodi um starch
gl ycol ate 4 ng The conpound of forgrg 2401228 B1act ose, and a portion of the
sodi im st arch gl ycol ate and the polyvinylpyr- 35 rolidone are mxed in a
suitable m xer and water added until the desired nass for granulation is
obtai ned. The nmass obt ai ned y ber&issed, qt hrough a suitable size nesh and
dried to obtain the opti PRent The renaini ng sodi um st arch
gl ycol ate and magnesi um st §¢ is then added and t ®¥I&Y granu- late is
t hen passed. t hrough a furt\Qs S before final blending and conpression
10 ‘;ﬂg

to yield tablets each wei ghi™g 40 EXAMPLE B Tabl ets: Each tabl et
contai ns: 45 Conmpound of formula 11 250 ng Lact ose 122ny
Magnesi um st ear at e 4 Pregel atinized Starch 8 ng Sodi um starch

gl ycol at e Gejm ﬁﬁf’%“ﬂ“‘mml?&@"‘wﬂ 6Bl IAVLBNIRSE descri bed i n Exanpl e
Ato yield tabl,@&&%&%,%lpl ng 600 ng. The prege- latinized starch

repl aces the pol yvinyl pyrrolidone. EXAMPLE C 55 Tabl ets: Each tabl et
cont ai ns: Conpound of fornula 11 0?% % 84 ny
Stearic Xcid : 4 ng 60 |§J’l’eg%alnlzé §tarch 4 nmg Starch (maize)
8 ngy The tablets are fornul at sNdescribed in Exanple Ato yield tablets
each wei ghing 200 ng. The ste r- iq acid pregel atinized starch and starch
(mai ze) repl ace the magnesi ur at'e, pol yvinyl pyrrolidone and sodi um

starch g colate. 65 10 1
kg
* D
or a salt thereof. :
30 2. A compound as claimed in claim 1 in the form of a pharmaceutically acceptable salt.

3. A compound as claimed in claim 1 in the form of the hemifumarate sait.

4. A compound as claimed in claim 1 in the form of the hydrochlonde salt.

5. A process for the preparation of a compound as defined in claim 1 selected from;
(a) reacting an imino chloride of formula IV:

- Cl
_N=¢ |
40 (I D v
s .
‘s with 1-| -hydroxyethoxyethyl piperazine; and
{b) reacting a thioether of formula Vii:

1
R
&
50 S S
N==
- VI
% S

with a piperazine of formula V:

H-N N-CH,CH,OCH,CH,OH

\/

14




EP 0 240 228 Bl 10 15 20 ~ [err] 30, 35 40

45 50 55 60 65 EP 0 240 228 Bl [err] 5 10 15 25 - [err] 30
35 40 [err] 45 50 55 EP 0 240 228 B1 [err] 65 12  EP O
240228 Bl [err] 10 Y 15 20 25 _ -
NHCOOR!
XVIIX
5 | SPn

10 Claims for the Contracting States: BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
1. A compound of formula ii:

M cn,ocu,cu,oa

EJ

15

20 1
25

or a salt thereof.
30 2. A compound as claimed in claim 1 in the form of a pharmaceutically acceptabie salt.

3. A compound as claimed in claim 1 in the form of the hemifumarate salt.

4. A compound as claimed in claim 1 in the form of the hydrochloride salt.

5. A process for the preparation of a compound as defined in claim 1 selected from:
(a) reacting an imino chloride of formula IV: _

| . cl |
N=¢ | '
- o

with 1-hydroxyethoxyethyl piperazine; and
45 {b) reacting a thioether of formula Vii:

i

1

o | |
(I“)@
| VIl
55

with a piperazine of formula \'S

60 e
H-N N-CH,CH,OCH,CH,OH

\_/

) RO A
| = € L W S %




30 ) _ - [err] 35 40 45
[err] so [err] 60 65 1 3 EP .0 240 228 Bl [err] 10 Cains for the _
Contracting States: BE, CH, DE, FR LU NL, SE 1. A conpound of
formula I'l: [err] 20 GEPOﬁJbZ&JB1 w '
[err]\25 or a salt thereof. 30 - 2. A conmpound as clainmed in claiml in
the formof a pharmaceutical Iy acceptable salt. 3. A conpound as clained in
claim1 in the formof the 9 ecofRN t. 4. A conpound as claimed in
claiml in the formof the hlloride salt 5. A prggesg for the
preparation of a conpound 4§ ned in claim1 selected from (a) reacting
an imno &hloride of fornmul Spherr] 40

IV with 1 -hydroxyethoxyet hyl plpera2|ne and (b) reacting a thioether of
formula-VIl1: [err] VII 55 with a piperazine of formula V: [err] 65 14

10  Claims for the Contracting States: BE, cH, DE, FR,GB, IT, L, LU, NL, SE

1.A odmpound of formula li:

. ca,cn,ocu,cn,OH
' 20 E J 1I
_' N= _
AN
. ;E)
| : or a salt thereof. |
. 30 2. A compound as claimed in claim 1 in the form of a pharmaceutically acceptable sah

3. A compound as claimed in claim 1 in the form of the hemifumarate salt.

4. A compound as claimed in claim 1 in the form of the hydrochlonde salt.

5. A process for the preparation of a compound as defined in claim 1 selected from:
(a) reactmg an imino chioride of formula v

; @j;@ -IY'

: with 1-hydroxyethoxyethyl piperazine; and
\ 45 (b) reacting a thioether of formula VII:

5 - §’R1 S
with a piperazine of formula V:
60 . _
H-N  N-CH,CH,OCH,CH,OH v
. .

. L A




EP O 2!0 228-B1 [err] 10 Clainms for the Contracting States: BE CH DE FR
@B IT, LI, LUNL, SE 1. Aconpound of formula Il: [err] 25 or a.salt
thereof 30 2. A compound as clained in claim1 in the formof a

phar ma

eutically acceptable salt. 3. A%%WBAS claimed in-claim1l in

the formof the hemfumarate salt. 4. A conpound as clainmed in claiml in

the formof the hydrhocr}'leorl de salt 5 GA h&locess for t he prep?ratlgg ofcﬂa
conpound as def igi@dhemna mfujadlis obfaimpd as-a 308 P FAQYi8a, reacting
oo e o o R AU Rl AR
and }b) reacti ngnmltdbtameduhmb bitorc\thd said babe. :
[err] VI 5% wit2A ahamqselrhaamwo&ﬂpn sompriping as wve@mrep'em A leagkpne compming ot ormuiplis 31
[err] 10 Clainms for the Contractlng St at es: %1 DE, FR, &GB, IT, U,
LU M., SE 1. A conpound of fonula CHLGH,PQE SHPE 1] or a salt thereof.
2. A corrpound as clainmed in . clai n the formof a pharmaceutically
acceptiable Balt. 3. A corrpound S cI med in claiml in the formof the
hemfdmarate salt. 4. A conpoun aimed in claiml in the formof the
hydrochl oride salt. 5. A process the preparation-of a conp d as
defingd in gl aim1l sel ected from (a) reacting an imno chloride of fornula
v '
20
H/ or a pharmaceutically acceptable salt thereof in association with a non-toxic pharmaceutically accept-
. _ able carrier or excipient. :
i 7. A compound of formula ll, or a pharmaceuﬂcally acceptable salt thereof, for use in the management
25  of psychotic states in man.
é 8. The use of a compound of formula 1, orapharmaceutuca!ly acceptable salt thereof, m the manufac-
i ture of a medicament for the management of psychotic states in man.
" Claims for the Contracting States: AT, ES, GR
30
1. A process for the preparation of a compound of formula i, or a salt thereof:
cu,cu,ocu,cu,on
40 ' i1
selected from:
(a) reacting an imino chioride of formula IV:
50 : '

| | c o
| N=C _. |
s . |
60  with 1-hydroxyethoxyethy! piperazine; and
{b) reacting a thioether of formula Vii:

15

AR R



35 [eerr] 40 . ,

IV with 1- hydroxyethoxyethyl pi perazine; and 45 -(b) reacting a

thi oether of formula VII: S 55 with a 8era2|ne of formula V: 60 [err] 65
EP 0.240 228 81 and, whereafter when t d of formula 11 is obtained
as a\bése and a salt I's required, reacting said conpound of formula.11
obtained in the formof a base with an acid to afford a salt and when the
compound of fornula 11 is obtained as éhﬁajt and a base |Is required, '
neutrali.sing said conpound of for- ‘ obtained in the formof a salt
to afford the sai d base. 5 2. aceuti cal conposition conprising
as'active bngredient at le formula 11: [err] 10 [err] or
a pharmaceutically acceptai association with a non-toxic.
phar maceutical | y accept- a¥ 2Jpient. 7. A c¥FBound of
formula 11, or a pharnaceuti 2 e salt thereof, for use in the
managemnment 1025 of psychotic- states in man. 8. The use of a conpound of
formula 11, or vithphperasnestfoimu@Vt y acceptabl e salt thereof, in the manufac-
ture of a nedicanment for the nanagenent of psychotic states in man. C ains

for the Contracting States: S, GR 30 1. A process for the preparation
of a conpo¥ind of fornul a H4N or QIS@FQCH}QGQ{CHLGH] 40 45 sel ected from
(a) reactlng an imno chlori forimul & I1'V:" 50 55 v ,

[err] 60 . with 1 hydroxyet oxyethyl pi perazi ne; and

and, whereafter when the compound of formula Ii is obtained as a base and a salt is required, reacting

20 said compound of formula I} obtained in the form of a base with an acid to afford a salt and when the

' - compound of formula il is obtained as a salt and a base Is required, neutralising said compound of for-
o/ mulallobtaunedmmefonnofasalttoaﬁordmesa:dbase

Pmnhnsprﬁche fir die Vertragsstaaten: BE, CH, DE, FR, GB, IT, LI, LU. NL, SE

2
1. Verbindung der Formel I
. CH,CH,OCH,CH,OH
3 54

N=
© D
oder ein Salz davon, ,
. 45 2. Verbindung nach Anspruch 1 in Form eines pharmazeutisch zulassigen Salzes.
o 3. Verbindung nach Anspruch 1 in Form des Hemifumarat-Salzes.
4. Verbindung nach Anspruch 1 in Form des Hydrochlorid-Salzes.

5. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, bei weichem
(a) ein Iminochlorid der Formel IV

. 55 .
mit 1-Hydroxyethoxyethyl-p|perazm umgesetzt wird oder

60 (b) ein Thioether der Formel VI

65

® QLA




(b) %eacting a thioether of fornmula VII: 65 15 EP O 240 228 Bl [err] VI
10 wiith a piperazine of fornmula V: 15 [err] and, whereafter when the
conpound of fornula 11 is obtained agp 23%%& nd a salt is required, -
reacting 20 sai d conmpound of fornula obtained in the formof a base
withian acid to afford a salt and when the conpound of formula Il is _
obtained as a salt and a base is required, neutralising said conpound of
for-:mula 11 obtained in the forn1of,nﬂsalt to afford the said base.

Pat ent ansprflche for die Vertragsstaten: BE, CH DE, FR GBI, IT, U LU, -

NL,- SE 1. Verbi ndung der | A=

CH2CH2OCH2CH2(OH . 35 -

i 40 oder ein Salz davon er bi ndut acn Anspruch 1 kpggFor m ei nes

phar mazeuti sch zul assi gen S Ve a”dung nach Anspruch 1 in Form des

Hem f umajsat - Sal zes. 4. Ver bi ndung¥nach Anspruch 1 in Forrn des

Hydr:ochl or i d- mipdidempiperazin ¥6 EbmBIVveN zur Herstel | ung ei ner Verbi ndung nach
Ansgruch 1, bei welchem (a) ein Imnochlorid der Fornel |V 80

c Cli 1V 55 mt 1-Hydroxyet t hyl - pi perazi n ungesetzt wird oder 60 (b)

ei njThi ogt her der Fornql' | 6 @E&%ﬂ,&%ﬁOﬁ SR
umgesetzt wird,

20 worauf, wenn die Verbindung der Forme! 1l als Base erhalten wird und ein Salz gewiinscht wird, die in
R - Form der Base erhaltene Verbindung der Formel Il zur Bildung eines Salzes mit einer S&ure umgesetzt
N/ " wird und, wenn die Verbindung der Formel |l als Salz erhalten wird und eine Base gewlinscht wird, die
: in Form des Salzes erhaltene Verbindung der Forme! 1l zur Bildung einer Base neutralisiert wird.
6. Pharmlazeutische Zusammensstzung, welche als aktiven Bestandteil mindestens eine Verbindung
der Formel Il . : :

| - CH,CH,OCHCHOH
30 o [Nj 2 ' _ :

oder ein pharmazeutisch zuléssiges Salz davon gemeinsam mit einem nichtgiftigen, pharmazeutisch zu-
lassigen Trager oder Exzipiens enthélt.
_ 7. Verbindung der Formel 1l oder ein pharmazeutisch zuléssiges Salz davon fiir die Verwendung bei
p 4 der Behandlung von psychotischen Zusténden beim Menschen.
' 8. Die Verwendung einer Verbindung der Formel Il oder eines pharmazeutisch zuléissigen Salzes da-
von bei der Hersteliung eines Medikaments fiir die Behandlung von psychotischen Zustéinden beim
Menschen. _ . '

i
4
4

60

QLT



N= Vil 10 nit ei nem Pi perazin der ‘

5 : . :

Fornel V 15~, 15 - ' : H N N- CH2CH20CH2CH20H _ :

v .ungesetzt wird, 20  worauf., wengpg@izao ¥y ®i ndung der ‘Fornel |1 als Base
erhal.ten wird und ein Salz gewOnscht wird, die in Formder Base erhaltene
Ver bi\r(dung der Formel 11 zur Bildung eines Saizes nit einer Saure ungesetzt

W rd und, Wegbnthh&priéhb Rir B VoitragletfaatetAteEs, 6 @l S Sal z erhaiten wird und eine

Base gewOnscht wrd, die in Formdes Saizes erhaltene Verbi ndung der Formnel
Il zur Bi | dung Veffaheen z@diewstelyng einen Vérbindung depfformel 1 6. Phar nazeut i sche '
Zusanmenget zung, wel.che als aktiven Bestandtei | r&qdestens ei ne Verbi ndung
25 . der Formel |1 CH2CH20CH2CH20LC3,CH,OCH CH; : gNlo N
|1 oder ein pharmazeutisch zul es Sal z davon genei nsam mt ei nem o
nichtgiftigen, pharmazeutischfzu- Ifassigen Trager oder Exzipiens enthalt.
7. Verbiggdung der Fornel || ofer e phar mazeuti sch zul assi ges Sai z davon
e

fir die Verwendung bei 4s. d andl ung von psychoti schen gustanden bei m
Menschen. 8. Die Verwendung ei ndr Verbi ndung der Formel Il 05 r eines

phar mazeuti sch zul asSideINSs QD bei der Herstellung eines
Medi kamepg s TOr die B¢ ung vonti schen Zust anden bei m Menschen. .
f

O
50 55 60 65 17 11111 401111111 11111 * C L M S * - EP-0
240 228 Bl Pat ent ansprSetie )g S Wegragsstaaten: AT, ES, GR 1. Verfahren
zur Herstellung einer Verbindung der Fornel |l CH2C H2OCH2CH20H 10

0 15 ~ ~20- Node®ines Sxibes dvorbswédichemes davon, bei wel chem :
B (a) ein Iminochlorid der Formel IV L

~ c
25 _ N=é o
- O | v
- 30 o s -
mit 1-Hydroxyethoxyethyl-piperazin umgesstzt wird oder '
(b) ein Thioether der Formel VII
35 : 1
R -
®
N= o _
40 ' '
: Vil
.. 45 mit einem Piperazin der Formel V

. _ H-N N.CH2CH2°C_H2CH20H _ v
umgésetzt wird, . '
worauf, wenn die Verbindung der Formel i als Base erhalten wird und ein Salz gewiinscht wird, die in
55 Form der Base erhaltene Verbindung der Formel Ii zur Bildung eines Salzes mit einer Sdure umgesetzt

wird und, wenn die Verbindung der Formel Il als Salz erhalten wird und eine Base gewlinscht wird, die
~ in Form des Salzes erhaltene Verbindung der Formel Il zur Bildung einer Base neutralisiert wird.

) PLTLILL




(a) &n Ininochlorid der Formel I'\(C|-.25|V30 mt 1 | |
- Hydr oxyet hoxyet hyI pi perazin ungesetzt wird odor (b) ein Thioether der

Fornmel VII 35 EP 0 240 228 B1 R 40 Vil 45 m t
ei nem Pi perazin der Formel VHN N&% CH2CH20CH2CH20H 50 ungeset zt wird,
wor aut, wenn di e Verbindung der Fornel Il als Base erhalten wird und ein

Sal.z gewons ChéveNdidationscHioB b EX35 Contractsts/BESIEN, DB aBITRAl, L6NR, Mer bi ndung der
Formel If zur Bildung sines Salzes mt elner Saure ungesetzt ‘Wi rd und, wenn

di e Ver bi ndung- @rewosésefaenulell: al s Sal z erhalten wird und sine Base gewi nscht

wird, digin Formdes Sal zes erhal tene Verbi ndung ﬂf Formel |1 zur Bildung
ei ner Base neutralisiert wird. 60 ZCH,OCH ~~~~L -

S EP 0 240 228 51 Revendi cgi pour |es Et ats Contractants: BE; CH,

DE, FR, GB, IT, LI, LU N., SE 1. npos6 de for rrul'e I1: 5 CH2CH2OCH2CH2CH
10 - 10 ' _ S) :

1 tSITtN~=Cn '5 20 ou un de sels. 2. Conpose suivant

revendi cation 1, sous fagnms sel pharmacouti quenent acce??abl e. 3

Conpose6 sul vant |a rees
sui vant ha& revendi cat
preparation d un conydg
(a) -la r6action d un i NS

\ WS fOme d hém fumarate. 4. Conpos6
¥ chlorhydrate. 5. Proo6de de
i ehdi catfon 1, choisi entre: 25
orrmle V. Cl 30
20 ouunde ses sels.

2. Composé suivant la revendication 1, sous forme d'un sel pharmaceuﬂquament aoceptable
3. Composé suivant la revendication 1, sous forme d’hémifumarate.

./ : 4. Composé suivant la revendication 1, sous forme de chiorhydrate.
: 5. Procédé de préparation d'un composé suivant la revendication 1, choisi entre:
25 (a) la réaction d'un imino-chlorure de formule IV:
o o _ Nzé . _ '
' Iv
| S | : -

avec la 1-hydroxyéthoxyéthylpipérazin_e: et
(b) la réaction d’un thioéther de formule VIi:

N | S
| . _N= |
Oos | Vi

~ avecune pipérazine de formule V:.
50 '

- H-N.  N-CH,CH,OCH,CH,0H
55 ./
puis, lorsque le composé de formule Il est obtenu sous forme d'une base et qu'un sel est requis, la
réaction dudit composé de formule Il, obtenu sous forme de base, avec un acide pour donner un sel,
et, lorsque le composé de formule 1l est obtenu sous forme d'un sel et qu'une base est requise, la neu-

60 tralisation dudit composé de formule Il, obtenu sous forme de sel, pour donner ladite base. :
' 6. COmposmon pharmaceutique comprenant comme ingrédient actif au moins un composé de formule Ii:

Y

I




35 avec la-.1 hydroxyethoxy6thy|p|p6ra2|ne et (b) la reaction d' un

t hi o6ther de formule VII: sR 40 S 45

VI avec une pip6razine de fornule V: gﬁhiﬁnﬁbgms-CH2CHZCCH2CH20H 55 pUIS

| orsque, | e conpose de forrmule Il est obtenu sous forme d' une base et qu'un’
sel est requis, |la r6action dudit conpos6 de fornule 11, obtenu sous forns
do base, avec un acide pour donner un Bel, eﬂm¢&03§ﬂue | e conpos6 de

formule 11 est obtenu sous fornme d é%Hz base est requise, |la
neu-- 60 tralisation dudit c de formule 11, obtenu sous forns de
sel, pour glonner ladite base. §. Congposition pharnmaceutique conprenant .
come ingredient actif au noi n§ un gonposd de formule I1: 65 19 EP 0 240
228 Bl OCH2CH2CH2CH20H 10 ' ou un de ses sels .pharmagguti quenent

accept abl es, on aSSOC|at|on avec n. support- ou eXC|pIent non toxi que,
phar macoutibquenent accg NFECQ

phar maceut i quenent acdg
dtats psychotiques c
formule 11, ou d'un de Se RC#
productlonsd un n1d|canent destine au traitenent d'tats psychothues chez
I'home. RevengH ¥nodecses ehemraewm_mm mbieaoinmmlolﬁveclﬁﬁ suppbtt 2ibexcipient hon -

Procede de preRaEAr x:ng; ou d' d el s:

o I R e e
a) iar ti1o I n 1$0M) le dico d:unma uti

( ) la production d'un médicament destiné au traitement d'états psychgtuhques chez‘i%%'r':ler:; Mqaﬂs

“ ~ Revendications pour les Etats Contractants: AT, ES, GR
25 1. Procédé de préparation d'un composé de formule I, ou d'un de ses sels:

N/
30 [ J
' : ' 11
35
40
choisi entre: '
(a) la réaction d un imino-chlorure de formule I1V:
o/ ®
. IV

avecla 1-hydroxyéﬂwoxyéﬂ1ylpipérazine. et
55 (b) la réaction d'un thioéther de formule VIi:

s’Rl

Vil

20

* C L M s x




'V 50 avec-la | -hydroxyethoxy6thyi pi p6razine; et 55 (b) la r6action
d' un thioether de fornule VII: S 65~ ~~~~~5R 60

Sr| 20 * | 11111!121111111212111111111 44

de formule V: 5HN Nh- CHZCHZOCHZCHEEIQI pur's, "1 orsque | e conpos6 de fornule
11 eSt’ obtenu sous forns d' une base et gu' un sel est requis, la 10

réaction dudit conpopse _de forpule 11, obtenu sous forme de base, avec un
aci ds pour do.ﬂ‘ﬁ‘é}‘."ed’f?g' fe defymule s, sque | e composWde formule 11 est obtenu

sous forns d' un sel et gu' =hase est requise, la neu- tralisation dudit
conpose de formule 11, gbt€nu svus forns de sel, J)our donner | adite base:
15 20 25%30° 35 40 45 50"5% so 6N~64,CH,OCH,CH,O v | :

: puis, lorsque le composé de formule H est obtenu sous forme d'une base et qu'un sel est requis, la

10 réaction dudit composé de formule I, obtenu sous forme de base, avec un acide pour donner un sel,

' et, lorsque le composé de formule I est obtenu sous forme d'un sel et qu'une base est requise, la neu-
tralisation dudit composé de formule I, obtenu sous forme de sel, pour donner ladite base.

15

20

30

40

50

" R A
' : * c L M H *

255’,‘,& 0. 228 Bl avec une piperazine .-



