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phenyl, R may not be hydrogen or G:-Cs alkyl or C2-Cs alkeny! optionally substituted with hydroxy.

The term “lower alkyl” is intended to mean a straight or branched alkyl group having from one to four
carbon atoms, such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, etc. Lower alkoxy, lower
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have fvery d ow affinity to both dopam ne D-2 receptors and [err]
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formulation in an-apropriate oil, such as coconut oil, e g VI scol eo[err],
peanut oil, sesane oil, cotton seed oil , cogn oil, soy bean oil, olive oi I ,

etc. or synt hetic esters of fatty acids a g\ycerol or propyl englycol. The
pharmacguti cal'ly acceptable acid ag@Ht, sal tty of the conpounds used in
the invention are salts

whertein n is 2,
U is nitrogen; W is O or S; Z is ~CH2-CHz~ or -CHz-CHz-CHz-; and
Y is a group NR* wherein R! is hydrogen or lower alkyl.
Most preferably the compound of the invention is selected from the group of: (-)-Trans-1-[2-[4-[5-chloro-
55 3-(4-fluorophenyl)-2,3-dihydro-1H-inden-1-yilpiperazin-1-yl]}-ethyl]-3-isopropyl-2-imidazolidinone, dimaleate;
( + )-Trans-1-[2-[4-[5-Auoro-3-(4-fluorophenyl)-2,3-dihydro-1H-inden- 1-yl]piperazin-1-yllethyl}-tetrahy dro-2-
{1H)-pyrimidinethione,dihydrochioride;
(-)-Trans-1-{2-{4-[5-chioro-3-(4-fluorophenyl)-2,3-dihydro-1 H-inden-1-yllpiperazin-1-yljethyl]-tetrahydro-2(1 H)-
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formed with non-toxic or ganic or inorganic acids. Exenplary of such organic
salts aregthose with maleic, fumaric, benzoic, ascorbic, enbonic, succinic,
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(1H) - pyri m di net hi one, di hydrochl ori de;

(-)-Trang-1-[2-[4-[5-chl oro-3-(4- quorophenyI) 2 3 di hydro- 1Hi nden-1

-yl']piperazin-1 -yl]ethyl]-tetrahydro-2(1H- 4 ' EP 0 560 868 1

pyri m di net hi one, di hydrochl ori de; ( =
-[2-[4-[5-fluor-3-(4-fluorophenyl)-%

-yl ] pi perazin-1-yl]ethyl]-tetrahydeo d DY
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a second aspect the present invention relates to a pharmaceuti cal

preparation conprising at |east one derivative of the general Formula | as

def i ned abovwitl ogjesrdzine devivétive of ipmalenaceuti cal |y acceptabl e carrier or

di | uent .35The conpounds of the Fornula | and the pharmaceutically acceptable

¥ 1 ik i nden-1
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Lﬁddltl on salts thereof may 10 be ni stered by any suitable route,
exanple orally in the formof tabl apsul es, powders, syrups, etc.
or parenterally in the formof sol utHY s fo Wﬁectlon Sui t abl e
phar maceuti cal preparations may be pre by nmethods well known in the

art. Confeni ently, the conpounds of the invention are adm nistered in unit
dosage form containing said conpound in an amount of about 0.05 - 100 ng,

preferably apl%ch Jforr'nul?é)x.w and R are as defined above, and X' is halogen or -OSO;R* wherein Rt is alkyl
such as CHz or aryl such as p-toluyl;
45 b) trealing a compound of the following Formula IU:

N\
N NH
50 \__/ HI
X .
Ar
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wherein X and Ar are as defined above, with a compound of the formula X*-R wherein R and X' are as
defined above except that R cannot be hydrogen;



15 ' The total daily dose usally ranges fromabout 0.1 to 500 ng of the
active cgmpound of the invention. In a further aspect the present invention
rel ates t'o the use of a conpound hepvo 5@ deBastigeneral Formula | as defined
above for the manufacture of a nmedicanment for the treatnent of a disease in
the central nervous system preferably anxiety, depression, sleeping
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Formul g,l11: [err] 5% 'whe and Ar are as defyyned above, with a .
compound of the formula X1-R whérein R and X1 are as defined above except
that R cannot be hydrogen; 5 “EP 0 560 868 Bl c) treating a compound of
Formula I1ll with a conpound R -CHO, wherein R is such a group that R -CH2-
i s as defi nedbrem»q\e A ankd,n ardasideimedd AiRSE WRIECS{ thidpHogdué, iufbg oBgiRsdene;d) treati ng
a conposind @fredting a barhpoond o1 theFalowing Eorhd& V:5 [err] wherein X, Ar, Rl, Z and n
are as defined above, with CS2, thiophosgene, urea or phosgene; 15 e)
tr&%i/.ng a conmpound of the following Formula V: [err] 25 wherein X, Ar, n,

and are as defined above and Al k | n al kal i g‘e}%such as sodi um or
potassium wth a conpoweg of form-)_(?cwer n S &tlower al kyl
group &id X1 is as de bov ¢; \g regfu'c ngra "oQnpo Hd"% h tjpe fol | owi ng
: 0 gin &, n, U Z W are as defi ned
eat k

Formula VI: 30 [err]

above and Rl1" is axcyc | oner al kyl group gontaining one or nore
ester, ketone or al dehyde groups, with a suitable reducing agent to a
correspgndi ng conpound whereifr Rl is a |ower alkyl or a cycloal kyl group

cont ai ni ng one or nore

wherein X, Ar, n, and z are as defined above and Alk is an alkali metal such as sodium or potassium,
with a compound of formuta R5-X! wherein R® is a lower alkyl group and X! is as defined above;
f) reducing a compound with the following Formula Vi

30

z

' N N-(CHlp—u. N-R'
\~ X | W Y
Ar
wherein X, Ar, n, U, Z and W are as defined above and R'™ is a cycloalkyl or lower alkyl group

containing one or more ester, kelone or aldehyde groups, with a suitable reducing agent to a
carresponding compound whersein R' is a lower alkyl or a cycloalkyl group containing one or more

hydroxy groups;
45 g) reacting a compound of Formula 1 whetein R is a group of the formula:
Z
50 _(CHz)“—UYY
w
55 wherein n, U, Z and Y are as defined above an W is O, with P»Ss or Lawessons reagent to obtain the

corresponding compound wherein W is S.
Method a) Is preferably carried out in an inert solvent such as acetone or methylisobutylketone using
sither an excess of the piperazine reactant or by using equimolar amounts of reactants in the presence of



hydrbdxy groups; 45 g) reacting a conpound of Formula | wherein Ris a
group of _.the fornmula: z [err] 55 wherein n, U Z and Y are as defined
above an¥Wis 0, with [err] or Laweposth ge@agent to obtain the
correspondi ng conpound wherein Wis S. Method a) is preferably carried out
In an inert solvent -such as acetone or nethyllsobutylketone usi ng either an
excess of emekaiimetal castioppts Jughest Rekessiugy cabypnale pripgothey akstion wbstagp ehfefy ismperatures.
react ants i n Nq¥wd B} ig gwferably Gprried °”EP30"866°'Y§BBSUBlaseﬁ?'aﬁﬂ' Rrpobutyfiestonp inthe preseagee
such as pof a%‘sﬂ"ﬁ'fﬁ“&‘é’r%[?ﬂ%ﬂeesuﬁ'? asRptAstiEe cPeoalpion @%b@?@?é@bs&f""’r g9l tempera-
tenperatur referably caryr In an. ine o ven uch
as et harbl yfe?f%,ﬁerﬁa::;t, SRt o el e el T
such as po B g\i\ BH (;Fp ce 0 )?rusmga
hot! d) 1s

§tance:
tenpera- tur

Ti oulﬁj o gearc%pmloé{mg' erl{o}rﬁﬂz IOH\tan ifdrt P ct\ as n-
sol vent  sughag o@ﬁlblﬁ QP ur Qﬁﬂlﬁ quQJee 6§ hiHahg 4t Rt é?ﬂ)f&qsr Q’F
by hydr agenaty adtnbd of: *ﬁ% mamgat 6 Formaid vt i8 ireor. ﬁhﬁé& bysll'é e%mﬁe, or
by USi NG anhRAGaR satIe wir s aiaR me@l diloxiad s REpathssambert-Mabee Bf)mérfssolvent such
pref er abl y ag @idehe $hdidtivord Yot o & teBEladhdifsRiiP Wit the OikylatiigNagbr, hs\éol Bt ABmi dd Hidher
sol vent, sumiperatresl- pentanol or n-butanol, with urea or car bon di sul fide
succeeded by nNwstati g peterdblyfdatizd by esdating e.s defh@tive of Formbietvin@th & buitable reducing
al kal i me$ abgepbduth gflithiuor onsddiunbarahyqride fnaan drisht \solfent sweitadaptrahydedivaneg t he
cor r espondi ngvdthed igbig @refediblyi caried qut iniekdmethy! eHokriibrioustaaide MR drers ot temagra-
pof assi um tusgstbetvpe 3R i G&nd #00%- i nert sol vent such as tol uene whereupon the
sal t™1 s reactd@agd pddition spltsypf e comeouagsiof tha inveromgye pasily preparepl by metheds el knowp her
t enper at ur &€, a“l\/EteI‘RiEP e yoacted Mithpiteprthe W"E&’&Fafdlaéﬁ" Bf °’ '°r°éd‘ﬁE9F agichjg an aqueous
deri vat |2?/e"YfF'b\§(§P' [ §uC !"‘s\ﬂ? oqe 8" dhpne! ﬂ‘ér‘f%\gﬂ 1°f YKy
or sodi um B%P éc' r‘?“‘f"ﬂ‘és inmisg) 98 ‘f""% ﬁ'g ng ! E{%{% ?gé‘i’ od
g) is prefd ?com t fI{j“pm 77779 YIRS [RY, P 5 ISR i
Xyl ene at CETRETaL 5 550, 300 o0 o280k SEihe T Qs. G Al 40
sal ts ofastlasr o fm&% th B3 o tef 17U ol |
known i n t R@aAdsh,; an @m' 985,65 o s edro ol B@ éFéH gt @ﬁl.z@(ﬂﬂ%tthepf
organic OI’ chritSpddahy leﬁ&v robn&wu@QCt&QUﬁ%r% E8hvenfBhC bd d@scﬁ&lﬂvﬁnglmlla‘i%hpﬁﬁds in
acetone or yasPeRONo. 48733141230 Inatdr@OneA. 15988555 abdo R BOHERN BEAlsiMudH tamino-3-
cool i Nng, OkyanblilhdeH2-ENHRAHE atd edtdi€ whieH | tiri alBdImaf] bEebisirad BB UEsGIdRL th ©8.6Paterit iNp.
such as set lagrs,®mhedretyrhe Folievimgf roidn 3 sadisubstitulbta et R amatiides-epab@dlicnaid esters
directly. @orepomparsd, these salts may al so be prepared by the classical
nmet hod of daulhos-gleosHprtwrdphap)-SHmethp{ rigien-R-atrooxgil atid mehpiestpr @p @127 06. of t he
conpounds of Faninafd-chidrd-3-¢yanmi-pheryl-d-indere2 pabrdylic gci@ mathyliektgrdmp 192@é11C1- ones may
25 be carri edAniog-S-ehipg-Hepaeoh@ifiyorophenyifindengcirbakyligasid mothd @stpiamp) 227-328 1 Ent
No 4 443, 448 Amy\@-c'm&manq\ﬁ;@-f@rmnves@\de@rﬁﬂargoxmm@n@ﬁvl estorgmp:- 196193965
ndanones1 WF%5'@I'Q‘%%?V3B?’%6&W%' ﬁW'eEV)C‘I"P%a‘laTW’%'fC g4ith mety %%‘%oﬁ'ﬂl 64163

d| enyl pro ron| c aC| ds_or rmre conve |y rsb cr| bed for SI
conpounds in- 1Am| '3'F¥6"° ')'_'f gnig-c gt 'y 0 2%52%
fromt he pl’ O '%v%ﬁi‘g"% —Ch‘l dro- 1Iﬁ en— - ies wﬁg fgl?

acid ester hn & ﬂor ,ef gﬁ |r'1USPatent
No. 30 4, 8’33 e s{aat fawmem% o bt i tut e

“1- ani no- 3- cy agéholo-3-pHe ﬁﬁ-z um R OldnCI-GR6, rth BG1188 ScWer e pr epar ed 1

- Ani no- 3- cy angchibrd-g2filidieheny Jawth);dr51ma&hyi-on$ mplgegs <.car boxylic acid nethyl

ester, n@ 2155-¢hlofd- $(3¥fllzorophenyl) 2,3-dihydro-1H-inden-1-one, mp 118-120 °C.
3-(4-fluorophenyl)-5-methylthio-2,3-dihydro-1H-inden-1-one, mp 74-76 °C.
5-chloro-3-(2-methyl-4-thienyl)-2,3-dihydro-1H-inden-1-one, mp 101-102 *C.
5-~chioro-3-(4-chlorophenyi)-2,3-dihydro-1H-inden-1-one, mp 140-142 *C.
5~chioro-3-(4-methyiphenyl)-2,3-dihydro-1H-inden-1-one, mp 112-114 *C.

50 As previously described (see references cited above) the 2,3-dihydro-1Hinden-1-ones may be reduced
with sodiumborohydride to the corresponding cis-2,3-dihydro-1H-inden-1-ols which serves as the starting
malerials for preparing the compounds of Formula Il. The following new 2,3-dihydro-1H-inden-1-ols were
obtained:
3-~(4-fluorophenyl)-5-(triffuoromethyi)-2,3-dihydro-1 H-inden-1-ol, mp 81-83 *C.

55 3-(4-fluorophenyl)-5-methyi-2,3-dihydro-1H-inden-1-0l, mp 100-102 °C.
5-chloro-3-phenyl-2,3-dihydro-1H-inden-1-0}, mp 110-111 *C.
§-chloro-3-(2-fluorophenyl)-2,3-dihydro-1H-inden-1-0l, mp 78-80 *C.
$-choro-3-(3-fluorophenyl)-2,3-dihydro-1H-inden-1-ol, mp 110-112 °C.
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1 - Ami no-5-chl or o- 3-cyano- 3- phenyl -1 -inden-2-carboxylic acid nethyl ester,
np 192-194 [err] 1

- Ami no- 5% chl or o- 3- cyano- 3- ( 2- f | ugpapdsegs B11- i nden- 2- car boxyl i ¢ acid met hyl
ester, np 227-228 [err] 35

1- Am no- 5-chl-or o- 3-cyano- 3- (3-fl uor ophenyl ) - 1-i nden- 2-car boxylic acid

met hyl est éf4-fluafopliendl)-S@ethyibior2]3-dihydro-1f-inden-1-ol, mp 114-116 *C.

1- Ami no- 5- éﬁw'am@i%metpﬂﬁéh@w -2.3-qBydisr | Hindemileoh yip) 114131 den- 2- car boxyl i ¢ aci d
net hyl est gchlorg3-(4revoropl é} jhydro-1 mden 1-ol, mp 120-131 *C.
1- Ami no- 5- ﬁ""&f '(%'mﬁt%l?’ﬂ?" SdAedingash 1'2‘9 197108, 4En- 2 ~garboxyl i c acid

met hyI est '\g n is further iflustrate way of examples which must’ in no way be

1- Am no- ?"%’HForo" '"Eyo ’8 Inyenian- net hyl phenyl ) - 1- i nden- 2- car boxyl i ¢ aci d

met hyl ew 228-230 [err] 40 By the above nethod the follow ng
novel hydr o- 1H i nden- 1- ones were prepared:

3- (4- 1) upkmoeny! ) -5-(trifluoronethyl)-2, 3-di hydro-1Hinden-1-one, np
105-106 ferri 3-(4-fluorophenyl)-5-nethyl -2, 3-di hydro- 1Hi nden-1 -one, np
69-71 * ﬁansﬁ-[@timmuamakaamyé-@&uéorﬁbtmdEaxam}dr&umd&m-yh gigdRzinPthpigZ- 129[ err]
5- chl or omittatoidihdntl AR EbMpdl1)3- dI Nydr 0- ITH-1T nden- 1I-one, np 83-8o5[err] 45
5-chl or 0-3-(3-TTuor ophenyl) -2, 3-di hydro- 1Hi nden- 1-one, np 118-120[err]

3- (4- fid uor apheawd bt 5-mmdwmﬂmraphanya-sd’rmyudmah;alH,s'-m]ﬁm-m-nndane(a 5ng) ard- T62{ err]
5- chl or otBeredntrielnyl}-2-mitdpidingile) 2@ g)Gin diotnyidomtylkionen@dsmmil was tiredpt 800 C- 0B

[ ], 5-hisor o- 3- (4- chl or ophenyl ) - 2, 3-di hydr o- 1Hi nden- 1- one, np 140- 142
Ter 5- chiTesr @acor mixivest Was| qopiedh whyreuporettkr lagdiwaier Mas addedciie phasptwere agparbtegd. 114
*C. so and throon qf"@\r’h@?esﬂla g wabad pithealer (e ethprthaseerse edraetpd with h’&ﬁ\?@)ﬂnet $ytphonic

2, 3- dPhy#fi% The-bash g -liperging itk 4 g %@dw@dlxéféﬁdwqdhexgﬁféﬁduwbdla% p ichigrideg Then e

corres po‘ﬁaﬁ“ﬁ “Esie Was ddedi(MeSQr)And erappraleth injvagiodo gikg Hho leg FHe %‘Pﬁ%\gﬁ ng
materi al ¢ F@g&‘% Pfg%‘i"ﬁféml‘? r‘Pg'B fglaate fattpgichypsyrepry sta “Fﬁ%"‘l’"b?tf‘m @

2, 3-di hy’ElYe Tnefefimd REPE bt ai ned:

3-(4- le uor ophenyl ) -5-(trifluoronethyl -2 3-di hydro-1H-inden-1-0l, np 81-83
[err] 55 3- (4-f | uor pptidoplcylates: ne 69i92%.; 2 843Wk:hy drd%lH i nden-1-ol , np
100- 102[ err] 5-chl oro- 3-rrﬁi'@ﬁ9\l'nd2, 3- [dBPRYdn o $PRFNE®4%- gl , np 110-111[err]

5-chl oro-3- (2-fl uorophenyl)-2, 3-di hydro-1 Hinden-1 -ol, np 78-80 C

-5-choro- 3- (3-fl uorophenyl )-2, 3-di hydro-1 Hinden-1 -ol, np 110-112 C. 7

EP 0 %90e64P1B: 3- (4-fl uorophenyl)-5-nethylthio-2,3-di hydro-1 H nden-1 -ol,

np 114-176 [err] 5-chloro-3-(2-methyl-4-thienyl)-2,3-dihydro-1

H- i nden- Brepdration (1 19 ¢Helabtifoashiinitiomer of 1)

5-chl or o- 3- (4-chl orophenyl) - 2, 3-di hydro-1Hi nden-1-o0l, np 129-131 .C

5- chl or o- 3¢ 4-sohatioh pf tpinema-#-fidréphelyir§drifmerdinethyielBdiiydrod Hiindamp 1-1iibibetdife 3€9) 5

I n t hes f plethenat (90 mi) veas driee @tsplgiioniof L-{ tirtaradg acid (1 ugitin waterd28omi).\Tg miurewzerieft es
i ch nugvernjght ﬁdOW}e"wefa@m%? guefals worp ifidred ang reesystaliiza framy mehane) {400ERIARIEL ES

1 EXANE$EI0P mi) tg give 1719 mp 221-223 * C. Optical rotation of the base: [a}p= -3.2° (c 0.5, MeOH).
-[2-14-3-(he ?Ww@f (”5‘6 @P.sr'rslmﬁ SYREPTAGS "zcus 2 rigd i‘hi"P Reen % yl]-
1- pi peg aEefs t”fﬁz :ﬁ °d o E‘ﬂb??@ ars(‘]'l“?f’&r:n?eﬁt(é‘ %ﬁs te' (50 )
t 1
IT— i(ngree a“' 'g i ') ge?‘?g}{'zséJDZ "‘xr%&eh& I M dazo di none g)
in et hy {Xltéfé‘afté) r?ed Wi SheShdss [$4] g?Evhﬁp wascaéd%& 08 QARMFeSof 1-(2—

chIoroethyl)-2~|m|dazol|d|none ¢ g) potassium carbonate (10 g) and potassium iodide (0.5 g) in

45 methylisobutylketons (250 ml). The mixture was refluxed with stirring for 18 hours. The reaction mixture was
worked up as described in Example 1, to give a crude base (15 g). The base was converted to the
dimaleate salt which was recrystallized three times from ethanol to give (+)-1, dimaleate salt, mp 158-
159°C. [a]= +5,5° (¢ 0.5, CH;0H).

CHN calculated: 55.92%; 5.13%; 7.91%.
CHN found: 55.92%; { 5.09%; | 7.95%.




The reaction m xture was cool ed, whereupon ether and water was added. The
phases were separated, and the organi c phase was washed with water. The
ethey phd&e was extracted with 1 Nemmel phoni ¢ 20 acid. The base was
i berated with 10 N sodi um hydroxi de and extracted with nethyl ene chlori de.
The organi c phase was dried (err) and evaporated in vacuo to give 10 g of
crude 1. TE¥AMALWEde base was di ssolved in acetone and transforned to the
mal eate salt which was recrystallized fromethanol (100 nl) to give 4.9 g
of 1, as dPetigpla fgselution ngf TRap-45-fluqro-3-tefluorophenyl)-2,3-dihydro-1H-inden-1-yl]-1-piparazige  ethanol

cal cul at ed{Compe2)- 92%- 5.13% 7.91% CHN found: 55. 94% 5 02%

7.94% t + t

Cotuts on o %‘}mﬁ‘%“z i aa'?za e )ﬁg‘égﬁtﬁg% B R R BT none s

E:‘ I’IEE?+)1 %/m Ir?'%é: e;%t 951 nd nrliG ( i‘{v éﬁg gwgt;i on
24 2 Q » whi

over ni gh+ iﬂ&dﬂc ond Q i 0 ni%tafta“ Pech ||z@9 om i ollethehr(i::

recrystall b@@ aaa Iorl Ei-izsa@- «et-ed7.14 Hiofy0 gl ve ﬂl‘a}\

221-223 [ etrkd tmeahonﬁ qrea_to%neie §eli Gvab R54porale@and cmver?edao 1R Bake. (The Qm% was
MeCH) . Thecdnidroll td the tD-@listtafid 6dI dhith wlas (et)ystaiddr bl @omBiddSto WRSHiGdRBIIBS 84k dsn
vacuo and aepnped feefet t he base. This base (25 g)-was dissol ved i n nethanol
(400 nl ys and gaf 682, dhjdisthiofiderag ebtdimedt; api2e3-2e6i-d ; (ol @711 (v amCE/OH.50 nl) 40
vvas added. THens#-i8-arloe-IngSudiaphenyl-8.8-dRydne Uh-wdemt 1-yiiieninstagingsthandt UB.ec.f. TV Patent
(st al s Wah43.448) wae reselved iirde siniler yayttabivé zed from met hanol (250 ml) and water
(ZSEM )t b+ )gh dibydighlgride ppap 229227 20 @ =Opt3- Tl OSolt=®) Pish of t he base: [err] =
+ 3. 7[ err] (- dhysgochioadgmp 2PAB2DC; Ialo ittt 44 @5.48Pk was converted to the base
(9.5 g) #hi c Hheaetherhisagribedyin Examplerwas usegdfior the(ppeparation of the following compounds: -
chl or oet hy Ir'?a"sf it @é?'&'Plsdf‘Pl‘GF?B“e("ﬂ) 33 dihysie Y gagenivBeiparsine wigthy -2 yidazpliginone:
pot assi um ut.yl ket on 50 m.).. The m xture
was refl uxed 1\92]? 3 4"?" pﬁg’ylﬁ g?‘"’&'gmﬁ%ﬁp) abm:g% Zﬁ ?'g'ﬁl 'ﬁ?'f?'fﬁ"??ewg' : E&‘& up
as descr bed O v ”ij -&;Jmethg. 403 488 1AASE LI0- HorarinRRS BilRGer mp

converted s recrysta ee tines f

et hanol to gl . 1= -9-
O ol cul ol @gﬁz .i Ia\ chﬁUr &ﬂbﬁﬁiﬁm%@% 1H{|)fﬁﬁr{ -4 ylﬁ%erazme S o

7.95% 55 u@@ﬁer@ﬂ-sﬁ%ﬁ\w{ﬁi @dr@ﬁﬁurﬁﬁll\ 148 $-Bipsthdian e@nﬁnol dimaleate; mp
Tr ans-4-35 51¢§d u@rc é’m{pé g.| uor ophenyl) -2, 3-di hydro-1H i nden-1
-yl ]-1-piper azdnee-[@M{ﬁi@@horﬁ;ﬁ@ﬁpd-n%)hy@,amiejddhhwhremhi]pn:re'radiee-ea]ethywé- Conpd. 2
(11 g, c.f imiddz@idiRededimbleaty; 4dbIAse4@) - cnvasmmhaverted to the base (9.5 g). A
solution of the base and L-(+)-tartaric acid (4 g) in ethanol (250 m) was
kept at ro&GM¥pMEYer ature for .18 hours. The crystals were filtered off and
dried (455 g), and recrystallized fromnethanol (600 M) to give 3.2 g ; np
216-217C ; Tjaéﬁﬁ chtorp-3q(dtivoraphenyt)-2.3-diydep-1Hidamit-yligiegsazine, majeate AGempd: 10) sal t was
comErted to the base, which 10 was transferred to the di hydrochl or| de
salt. The d| ‘6‘3‘??("3% |‘ﬁe’“§ a‘P"’ts 196!5’%" rdé‘{'?f" §t"§1" Y’i‘%’d"’?"f‘%ﬁ? é‘t ﬁ%l‘l"f'S'I‘ P?’é%
°°aa'(and

give 1 940 l)-zturr rs at i ]ﬂm -]
from inde Doy o g %;7@8 P e Sh A
base was cg Yéphbréhlo. méen ecrysté i ze
converted to Rﬁtuq" A?WH 9!9:1311(9 thd@ﬁ ﬁﬁ&)t pl@e$a21ne (800 g) and acetone (2L) was refluxed with stirring
for 18 hours. After cooling piperazine hydrochloride was filtered off and washed with ethy! acetate. The
45 combined filtrate was concentrated in vacuo. The residue was dissolved in sther, washed with water and
extracted with 1N methane sulphonic acid. The base was liberated from the acid extract with 9N sodium
hydroxide, extracted with ether, dried (MgS0O:) and evaporated in vacuo to give crude Compd.10 (156 g).
The residue was dissolved in acetone (600 ml) and ethano! (600 mi), whereupon maleic acid (110 g) was
added. After 1 hour at room temperature the maleate salt of Compd.10 was filtered and dried. Yield: 216 g ;
50 mp 190-191°C. ‘
10 g were recrystallized from ethanol to give pure Compd. 10, maleate; mp: 194-195°C.

CHN calculated: 61.81%; 5.42%; 6.27%.
GHN found: 61.77%; 5.40%; 6.34%.
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descrki bed for (+)-2. 15 0.6 g of (-)-2, dihydrochloride was obtained; np

223- 226[err] Trans-4-[ 5-chl oro- 3- (4- quorophenyI) 2,3-di hydro-1 :
Hinrden-1-yl)-1 -piperazi neet hanadp ¢ 8ep seafs1 US Patent 4, 443, 448) was

resolved in a simlar way to give (+)-3, dihydrochloride; np 224-227 [err]

(-)-3, dihydrochloride ; np 224-227[err] 20 The net hod described in
Exanpl e B¥AMRIES] for the preparation of the foll owi ng conmpounds: Trans-1
-[2-[4-[5-chl oro- 3- 94 quorophenyI) 2, 3-di hydro-1 Hinden-1

-yl ] pi pe t )i di none: rrp 168-170 C. Oorrpd 4.
Trans- 4-[ 3- 4f|uoro he?;z 5(tr|fluororreth -dhdro en-1
yl]-1°- p| %%H?d “‘d )n?ﬁ‘F'ééldi'-‘Je"z q

)ﬁ@i m acetone
OHES Re ciystals t was
:I'r |an2r gz 25 hl'lﬂ‘rrﬁ Tlanol ller szg;?g a’ %sa m .S/Ta] :
prp r}y ?Qﬁ' was treated
Lz (405 45 %dé‘ §m b
-yl ] pip eQ azo one ea e 6
Conpd. " 7 qpdl beﬂméwm céfeee.iéatw Ehembge@%a thert SPedich thad% ,%atemer %elmsuisatmﬁme
- y1 ] - 1- PidRE@ifol fom BinaNRbo mf bREhEIERE (50 TR) QWJ-G -171 [err]. Conpd. 8.
Trans-1 {}@td, daledre cdt MbU@raghenydi) = 5308t (o5, 2HdHli hydro-1 H-i nden- 1
-yl ] pi penaa6, faodte syl ;]nep: Ingalos 2¢ ; kp=dac®dl (cdispced). nal eat e; np 180-181[err]
Conpd.159. EXAVPLE 4 35
Tr ans- 1- EBAMPUER 0- 3- (4-f | uor ophenyl) -2, 3-di hydr o- 1H-i nden- 1-yl ] pi per azi ne,
mal eate (Conpd. 10) Thionylchloride (44 mM) was added dropwi se with
wat coc‘[tanmr[&[er[@hpmihﬂﬁlmﬁomﬁnva2@11!?15@91 Hinglen-1-yljpiperazin-1-yllethyf]-3-isopropyt-2-
fl uorophéﬂ%ﬂﬂﬁ?&ﬂﬂh@ﬂi&ﬂﬂl@iﬁden 1-ol in ether (2L) with a catalytic

anmount2of DM Then the 40 m xture was stirred for 2 hours at
room t errper’%\t“ﬁ‘t"ée o ‘Eﬂ!ﬂ"édo |(‘rﬂ’(9 gscthe é{‘ﬁg""‘?\éﬂ 188 & ‘W’t FiCoRloRety] 3 ?pg%a ic
phase wad"d¥% gfniﬂég;wd‘?qtaéﬂ“ 8?"93"at8r(ﬁ‘f SWBB?%FF'B'B '°td5'°&-1 Q)ép “1‘91 '? Byong

1, 5- di ch/"8t §."8° T -1H- ture o
chroreger Bl A S W;E oo

P

. wnth water and

with stis e dfw§u St s §ul L 6 ca@ ol £t9dz .meg Qi Wi,
filte RIEI v 18CGTIRL ﬁde wehs@;oemwas
Concentr%mﬁtae@auv,ﬁemgml "tsqo .ee91 léeofwae-.sdh.aﬁﬂ ve In et her washed

wat er and exbdnifelredyStlil: BapsTy am@u&utpép@bcc acid. The base was Ilber at ed
fromtjpe acid extract W|th 9N sodi um hydrOX| de, extracted with ether, dried

(err) and evaporated in : Ses ?9 n }‘ JIp6 g). The resi due
was di ssol ved i n acetong g g:u d: j’aH 01’ 0( é‘i wher eupon nal ei ¢
acid (110 g) was added. A b ~$ £3% e the nal eate salt

of Conpd. 10 was filtered and dri ed Y| eI d: 216 g; 50 np 190-191 C. 10 ¢
were r&crystallized fromethanol to give pure Conpd. 10, naleate; np: -
.194- 195[ &2AMPERN cal cul at ed: 61. 81% 5. 42% 6.27% CHN found:

61W% 5.40% 6.34% 9 EP 0 560 868 Bl EXAI\/PLE 5
Optical resolutlon of Compd.11 {{+)-11 and (-)-11)

40 The resolution was performed essentially as described in the Examples 2 and 3 (using L-(+)- and D-(-)-
tartaric acid ) with the exception thal tartrate salts were crystallized and recrystallized from water. From 126
g of 11 (as the base) there was obtained 50 g of D-(-)-tartrate, mp 102-104°C, and 51 g of L-(+ )-tartrate,
. mp 102-104°C.
In a conventional manner the tartrate salts were converted to the maleate salts which were recrystallized
45 from ethanol to give
(+)-11, dimaleate, mp 175°C, [alp= +17.0° (¢ 0.5, CH;OH), and
(-)-11, dimaleate, mp 175°C, [aJp= -17.5° (¢ 0.5, CH30H).
The method described in Example 6 was used for the preparation of the following compounds:
Trans-1-[2-[4-[3-(4-fluorophenyl)-5S-methyl-2,3-dihydro-1 H-inden-1-yl)piperazin-1-yljethyl}-3-isopropyl-2-
50 imidazolidinone,dimaleate; mp 178-180 ° C. Compd. 12.
Trans-1-[2-{4-[3-(4-fluorophenyl)-5-(trifluoromethyl)-2,3-dihydro-1H-inden-1-yllpiperazin-1-yilethyl}-3-
isopropyl-2-imidazolidinone, dimaleate; mp 174-176 *C. Compd. 13.
Trans-3-{2-{4-[5-chloro-3-(4-fluorophenyl)-2,3-dihydro-1-H-inden-1-yllpiperazin-1-yllethyl]-2-
oxazolidinone,diHCl; mp 244-24G *C. Compd. 14.
56 Trans-1-[2-{4-[5-chloro-3~(4-fluorophenyl)-2,3-dihydro-1-Ainden-1-yllpiperazin-1-yljethyl}-2-
pyrrolidinone,diHCl; mp 250-252 *C. Compd. 15.
Trans-1-[3-[4-[5-chloro-3-(4-fluorophenyl)-2,3-dihydro-1-H-inden-1-yl]piperazin-1-yljpropan-1-y1}-2-
imidazolidinone,dimalsate; mp 159-160 ° C. Compd. 16.
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pti Eal resolution of Conpd.10 ((+4)-10 and (-)-10) 5 A sol ution of
Conpd. 10 (24 g) and (-)-dibenzoyl-L-tartaric acid hydrate ((-)DBT) (27.3 Q)
in &cetore (250mM ) was left for 18emowsssed Bf oom tenperature. The crystals
were filtered and dried. The (-)DBT salt was boiled with nmethanol (1L),
cooled, filtered and dried to give 13.5 g of (-)-DBT salt; np: 213-214[err]
The first fi Frersst-@-{4-i5ehiproidad-fuoioptioR)-Shdinydigaist-indgnd wilpinesazied -vistiey ISahowlded to
t he base (Migazglidinoppdimpleaies geilrEtiBe@- Gemrd-1¥+) - DBT i n t he same manner as
descri bed foFrarsnbl'c’(IﬂS-cwm 35'&1'ttor°phpmé)r?ep-d"1>'ﬂr°g1hbmde(' 4wﬂwzgarwhmwi§-mw22 10

dmigesplid
mal oat e Pag) | o @-f‘h'gcl o (‘5 o 3??{{;&‘ o PP BB AN 200 )
and et h?‘gﬂ? %ﬁ il i §,o,%"\"’ %6 . eydfoqﬁﬁ 2505k TR oy 1
y imaloat
Trans-1 [ rf&- ?g c Io w‘” _102 ﬁlyﬁ) noﬁgdqupna egaéuél\g%]%o%rﬁdgofﬁqhgl pera

zin-1-yl | ef,
m xture of h-h ogapﬁeﬁylf- (?new §§-dlﬁ r&-1Hm§dﬁQ )ﬁ?@(ﬂmnel- thyl]-2-
1- (2- chl oriAgkhonciaiaiod; HBYikz-as - i pot assi um
carbonat e ( 2¢@neh-23nE@-(PMloRdBSnyIB- h@tﬂnylﬂlﬁ)é5diﬁ;)drd—ﬂ+uﬁaﬁnhWl]bnsa&uatm}l%mmle (1L)
was -ref | uxsspropyitzhmm@bdofididoRdgdirhaiatel@p hepies .- cACdneid. 2300l i ng, water (500 ml) was
added. ihe phases2yeBoraesi-adoaghapE2,3-ivydod- Hainded-1}ydlyiparazinaisylleibg Fasicopipyiat t h
wat er and imldemlidimne.dimblead; e¢ 1Bh182aCuCompih@t.r esi due was di ssol ved i n et her,
washed with Watl%T-[-?zlhﬁ-OBMltOﬁatﬂl&deﬂha,&diN'drPet"Hamw?mimhﬂalletbﬁ']dmnzméazﬂhse

I ber a3-ed.divalepteone NROBHE * @ 0omedRBd with ether, dried and concentrated in
vacuo to gi v&anstiiegd- @fCh@fPGd@m@bW“YD? 3‘%@’%&@@"%&“@?@@@?'UWVH@"SPPT@PV"Z‘
di mal eat% ‘5‘5‘?%0"‘i'"|‘?“%t"ﬁ'a'ﬂ%‘f mpAB4-1865 Gy ans-i sonmer §11¥s. A sanpl e
recrystallj z@@"sf +Bid-BehiRgridt-c ‘fpf‘ 1) 5’?“’TB‘§°’?’§@?"é‘r r‘]']p'B'Uazﬂ'-N'P‘Q tEdiscaropy-2-

58. 61% e none: zps T% groﬁg ?en%iﬁ)‘)gh%;rlo-i?? q_c%—)n _JL ]Yllp'?'lecfz q%ﬁlit%zl 34%%?093%3

EXANPLE / jimid Edmo%rldlmaeae m 1
resol ut 5on Wwas rTor §sent|alq S described in the Exanples 2 and 3
(using (E)g,,}wpl_@lgd D( )- tartaric aC|d ) wth the exception that tartrate
salts were—cTrystallized and recrystallized fromwater. From 126 g of 11 (as
the base) +Hgl82 Yﬁ‘é—ﬂ&#&-@-@%&l@'ﬁ@nyﬁtz%fdnh@srht)l-mhé}ﬁwuafp&azu{myﬂe%n A ucolidiatighe? 1 9
of L-(+ ) -5id&dé{Compd/Pe)lUZ- TOAC T a CONVENTional manner the tartrate
salts wegyre converted to the maleate salts which were recrystallized 45 from
et hanol to giaweixi(re ot EdmpotihdTB(18@ Y hase).f. WESPqtedt #,143(448); thidny! chlériaé ¢1a0 @) ang DMFS
[err] The (rewinod cldesarm Rigdvas reilxed igp R os. \iiter assling, theohydtdaiorjde et atel abloroethy!t he
fol | owi ng detivaticeLet @3vas filteaad swathed with ethyl acetate and dried (Yield: 84 g).
-[2-[ 4- [ 3- (4Afthisoreop @y bf) the -hpdsechiplide saB -ard lethdlienstiatnirte.- (190 @) -in eth9ﬂ°] ﬁp?)ev)dzqsn 1
- yI ] et hyd ] eBuxpd wi¥y Sipy -3 1Ors. Thej yjitera e Caficentyaied i veeuoptip eesidyg wasydissolgd ica

. 12, mixwuegef -methylene chioride and water, the organic layer was separated, washed with saturated NaCl

‘[ 4-[ 3- M't"l ggﬁddﬂ'ﬁ%?r} P’)il@ugomtqdfw KﬂﬁP‘?}gﬁ’h‘ﬁ )9-02 crydeyir ﬁgg?guzmrw’ﬂwmgg'vﬂ-
EI.¥|4] E;gerca ? H' XP “‘I‘:gd in met yle?e chlor urpon ca}:bon dnsul{(ﬁ:fela((t;jsia 'rhnl mﬁﬁe mixfute was

ep 0 hour at room temperature, and was then evaporated in vacuo. The crude dithiocarbamate salt was
dissolved in n-pentanol and refluxed for 1 hour {evolution of hydrogen sulfide). The reaction mixture was
concenirated in vacuo. The residue was dissolved in ether, extracted with 1N methanesulfonic acid,
" whereupon the base was fiberated with 9N NaOH and extracted with ether. The ether solution was fiitered
through silica gel, and concentrated to yield 24 g of an oil, which was transformed to the dimaleate to give

45 29, dimaleate, mp 172-174°C.

CHN calculated: 57.04%; 5.25%; 8.32%.
CHN found: 57.30%; 5.43%; 8.17%.

50
Trans-1-[2-[4-[5-fluoro-3-(4-flucrophenyl)-2,3-dihydro-1H-inden-1-yl]pipsrazin-1-yllethyl]-tetrahydro-2-
{1H)-pyrimidinethione,dimaleate. mp 174-176 °C., Compd. 30 was prepared in a similar way, by replacing
ethylendiamine with 1,3-propylendiamine. The enantiomers of this compound were prepared in a simifar
way starting from (+)-2 and (~)-2, respectively:
85 (+)-Trans-1-[2-[4-[5-fluoro-3-(4-fluorophenyl)-2,3-dihydro-1 Hinden-1-yl]piperazin-1-ylJethyl}-tetrahydro-2-
(1H)-pyrimidinethione,dihydrochloride; mp 205-206 *C, [alp= +26.7° (¢ 0.5, water). Compd. (+)-30.
{-)-Trans-1-[2-[4-[5~fluoro-3-{4-fiuorophenyl}-2,3-dihydro-1 H-inden-1-yl]piperazin-1-yljethyl]-tetrahydro-2-
(1H)-pyrimidinethione,dihydrochloride; mp 205-206 *C, {alp= -25.6° (c 0.5, water). Compd. (-}-30.
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Trans- 3-[2-[4-[5-chl oro- 3- (4-fl uorophenyl ) -2, 3-di hydro-1 -Hinden-1

-yl ] pi perazin-1 -yl]ethyl]-2- oxazolidinone,di HCl; np 244-246[ err] Conpd.

14.455 Y Trans-1-[2-[4- [ 5- chl orgp 8séatsda Bior ophenyl ) - 2, 3-di hydro- 1

-Hinden-1 -yl]piperazin-1 -yl]ethyl]-2- pyrrolidinone,di HCl; np 250-252

C. Conpd. 15. Trans-1 [3 [ 4-[ 5-chl or o- 3- (4 fl uorophenyl) -2, 3 di hydro-1

- H-| nden- 1 T"‘? "?)‘Y' 5.‘2?‘1‘?031"" P@)tﬂd‘r?—"ies? ing pannpRy dazol | dj none, di mal eat e;
159- 16 18 fp-3-¢ iﬂ““ 2E|ﬂ'“®d'€56’(’;'"8%‘8‘ YRiPerFzipsutigthyir2-

o *H’P' ' ° "l?a'?ﬁ‘ gPJph
7Ll § %{ M@é %gr%g&%pmaan,ﬁywé@e@- St
rdiss ,,zy

{
Tr f‘ns 1 s°1- 3 4 fl a d£e9a o @Eg{g%%tmh dro-
i%4] EIGEe | |n t ch ori k @at -?)-
- -fe- oro—3 (4v-f| rophenyl)-2 3-d|h ro-1 H-mden-1-yl]p|perazm- - ]-tetra ydro-2-
Trans- 1- [, [»4:’ i h@a.m,d:sc PN Al o B s o o aes: 1
-yl'] pi ger aZThQ'lelowMé Ltk 'reea&y reared JE\ I pea«.ateme dRmikés$- 180

C.  Conpd whR.wredibdithr utearifstoall 4t daRrokds uﬁ&&ﬂ%uﬂh@ﬁb’the RarfinekinB Yifde B NMF-as 1S fbr
-yl ] pi penazt naoliee y ) vm‘ehyﬁo}m?erre&mrrﬁawewzs wdriGsd @p.ad dodliertdn® mehrigRl eat e; np
189- 190] er r(+)-Tangpdd8i5-filéra-3%4-thioropheny!)-2,3-dihydro-1H-inden-1-yljpiperazin-1-yljethyi)-tetrahydro-
- [ 2- [ 4- [ 2eefpydmbingre(dindidateomp ploerTy °C; 2, 3- di hydro-1 H-i nden-1-yl ] pi perazin-1
-yl ] etiaylidls 3+ 8dpr(c p§l walr). Canpdi F)@dzol | di none, di nal eate; np 190-192 C.
Conpd. 21. Tndrags-1-H2H2-4F oo 3=(¢-Huofdpbray P Prdihydrd- LG ndend tyligmeraaind )yl it tetiahyder - 1

\L.,&{en 11"9'P3]"p1 nw‘mﬁeale: ‘é‘i‘ I:].Q 2- imdazolidinone, dinmaleate;, np 182-184

[a]gz ‘36 9- 51water) d. (-)-3
(zr) 1" [abiolg Béﬁ@g@)" 3514 "f?éqph AP grde-BHateny e e WA 49 per az
I

[
i n- 1 %‘ZI ];g 6";3“("‘? P ! azol i di none d| rral eate rrp 186-188 C.
" ndon- 12 j 2[* gph L TR VR e R
?ﬁ m § ,

mp 180- 1821 EY'1] 31

-[2-[ 45l dv'@é g\EB{ e)!yl)za Rl Hicant1- !7& fi]eﬂ‘ﬁﬂ]- Bi per azin-1
-yl ]ethylg néwam z(@ lplprm. &.ee o8B! rﬁ@te&mm Sdl err .
Trans-1 - 2- - chl oro- 3- (4- net hyl phenyl ) -2, 3-di hydro 1 Hi nden 1
-yl ] pi pergaamptglq yI ]ethyl]- 3 i sopropyl - 2- 20 i m dazol i di none, di mal eate; np
-184-186 C Conpd. 26.
Tr ans- ib- [T2anf4-{3-[B-{Edhobr D Judréphedit)@i3aiityemnyi iHinddn-3-y fhigeysein-0-yldthyl 13 dse progdyi-2-
-yl ] pi periraigazotidinthiong,enajdate{Comsi@py opyl - 2- 1 m dazol i di none, di mal eate; np
170-172[ err] Conpd. 27. Trans-1

-[ 2-[ 4- [ 5- chmoduee @-10 3157d asdhoprselngHidroaget@itdle idy) @ndlpdissivne egtbanate Y10]ghinyaetayt i n- 1
- y| ] et hylejhyBetpnod 100 was efluxedovervight ivilh pliing., Aflensepiing eed evagpratigin yggo the ’ﬁ!ﬁﬁ‘ﬁd.

28 25 BXAPPEatg! withywaleran 2 ] ?')-e'hP'thaﬁ? S@s drieq pRcHPvE P)aive ag_ofj Vﬁ}?ﬂ $ 1
d r;ualen fh“’y‘%%?ﬁ"%‘é‘i‘ lg?'?gn‘ "é"l g?‘th‘r?F VA 9 MehEngt iy "‘"I?l %1%‘8 gs the

(Copd T ) Tiv tv hyl: " a w eatedu co w%:i

4, 443, 448 '{ thlu r(g\mugP lﬁy tongr‘m I{ wa e @egﬁ r 4 k[;]o rgﬁl v{% U%

was re I F‘}ée el L?bﬁ ,4, &gi i Sal

chlor Oet hy cé’t?i Hl&(ﬁe f{% QM#me%{‘y?&&Eﬁiv@aé

dried (Vi L\ﬂb wiétyidhine (f5 §f‘u¥ H{Id?o anéfa'hﬁm rethaf"st X&ifop?mup%ggup@ﬂs&réwﬂmme

et hyl end'(%l’)@vaé 18430 Mhhb réidat RN | wak 6} fdr 5WRBrs and was then treated with water. The

organic phase was evaporated , and the resullmg oﬂ was dissolved in dry tetrahydrofurane (250 ml) and
45 was then treated with 4 g of pelleted lithium aluminium hydride. After 2 hours' reflux the reaction mixture

was worked-up in a conventional manner to give 11 g of crude trans-1-{5-chioro-3-(4-fluorophenyl)-2,3-

dihydro-1H-inden-1-yi}-4-{2-] (2-isopropylaminosthyl)aminojethyl)piperazine, which was used without further

purification in the final step:

Thiophosgene (2.8 g = 1.9 ml) was added dropwise at 5°C to a mixture of the crude product mentioned
50 above (11 g) and triethylamine (2.8 g) in frichloroethane. The resulting mixture was stirred at room
temperature for 15 min. and was then refluxed for 2 hours. After evaporation in vacuo the product was
pwrified by extraction with 1N methanesulfonic acid followed by liberation of the base with 9N sodium
hydroxide as described in Example 8. The resulting oil was purified by column chromatography using silica
gel and acetone-toluene -isopropylamine - ammonium hydroxide (60:40:2:2) as a mobile phase. There was
obtained 1.1 g of a base, which was transformed to the dimaleate salt. This salt was recrystallized twice
from acetonefether to give 0.4 g of 36, dimaleate, mp: 156-159°C.

a
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35 refluxed with stirring for 3 hours. The m xture was concentrated in
vacuo; the resi due was dissolved in a mxture of nethylene chloride and
water, the organic |ayer was sepanspteesbo sseEied Wi th saturated Nadl
solution, dried (err) and evaporated in vacuo to give 40 g of crude
trans-1- 1[5 fluoro-3-(4-fluorophenyl) -

2, 3-di hydro- 1Hi nden- 1- ylI] o4l dafeibib - BT 5008t hylaam| nadsed hyl 1 pi perazine as
an oil. Said ethylendi am n@.md@mdva- tswngas 5(‘}6%8( | xeek.1jn et hyl ene

chloride, whereupon carbomdrsut-fde {15 ) was—edded——The m xture was 40 .
kept for 1 hour ‘at roomtenperature, and was then evaporated in vacuo. The
crude df mﬁrEb‘%rrate salt was dissolved in n-pentanol and refluxed for 1
hour (evo f hydrogen sul fide). The reaction m xture was concentrated
in vacuo. yIhe, pgs &vsrovs@& f.sur@ﬁé?wssld.h;brﬂ,hﬁaem SHbibREIE il G-nbiroxyethyy-

et hanes Q o ng&hdﬁ\ude d“.“ me DAaSE Was TT1poerated W Ut I "IN N

extract,gd th—ether. rr—?ol ution was filtered through silica gel,

and concent rgapslnk @ (¥4 @l & 1fbaBe) Mas ade®@id a subftingibh WaBtatsABRBIBIEG (1.9 of hQry
di mal eat e idiend) (20@ n#hD>The? Biixtuel Wl 1Rt & roofPtethperatdré 4orGr néuriWite alirfingl, ¥hd@élipon ethyl-
57.04%  blomda¥ate (2.8.98 436 addbN The uidlire was stirred for 13064 at roo ¥dpérature Bndl W% théD
Trans- 1 - p@wdddnth Fef TheerganiB pliade ihsuspapdtt wyshyd RithGwatkr hdyied endlevhporateddmvatuo. The
-yl ] pi per asulingbil was dissotvgd ih-dtydetrabytyadvane 2150 (1) whengypon fithidin ipetohyddes(l d] weasladdede.
nmp 174- 17 BheemixfureQaastiired 39 1viaw abroe temperaiung apd wasitdnzvapprated inxacyoeeaesidue was
etlyl endi kertaglevithjethr apd 3N me winri¢ apidk e, acifipbase wanhbaserbwith bifsodipin bydrexide endhd
wer r epaﬁ'@ﬁeﬁ‘ Wittamethyiere cohlo y After gyving e ?Viamt'?q in) vaguohrte d(" 29 objained 2.5 g of 37,
respect i Vé{pl w§5conve(tqd ;3 e raﬂgajelsalt (in acetone). The salt was recrystallized from ethanol-methanol to
-[ 2- [ 42 59%¢ kb Pye 3T.(7p ®i¥éP dphenyl ) - 2, 3-di hydr o- 1H-i nden-1 -yl ] pi perazin-1
-yl ]ethyl -tetrahydro 2- (1l —=-pyrimdj npf hi ane di hydrachloride; np
205-206[err] (-)-Trans- 1 -GN @albul@n@df Gerase; 3}t (5454% Hroﬂiﬂh nyl ) -2, 3-di hydro-1
-inden-1 -yl]piperazin-1 |-Gy otrdy| ] - | 86451y H562B; | 7.83%
(1H) - py,ki m di net hi one, di hydrochl oride; np 205-206[err] = -25.6 [err] (c
0.5, water). Conpd. (-)-30. 11 EP O 560 868 Bl The foll owm ng conpounds
was prepaggguple @ correspondi ng manner:
Trans- 1-[ Z=T4] 5-chl or o- 3- (4-fl uorophenyl ) -2, 3-di hydro-1 Hinden-1
-yl ] pi per amhsi-fo-1y{5 diokyd-{-fidoropheryHa,3-aihj dik- TH-hdenneypibsradine i thy P pylSBliniiihe, C.
Conpd. 3¢. diffamas-(Cerhptk B8Y- [ 5- chl or o- 3- (4-1 1 uorophenyl) -2, 3-di hydro-1
H i nden-l -yl ] piperazin-1 -yl]ethyl]-tetrahydro-2- 5
(1H) - pyri m df méduns oin@qrubionrsll Ball® 9) apl k@dssdrBH{eageni (5QD mpde@@eths('phos)phmtamgm@
- 2- [4 [ 54'@%&%%%@4%#@&)?@%&1’9Ia)Nz’zat'@smewfd'r b5 heyry. Abkoseaction X]u wasPayech- 1

-yl ] et hy| jria @pter ipeipd witlp O odipy rHydpdden@B b Ard entastert with leBen d| hase was
212 2139[? ePi“ ac'ed '""I‘l“&r'f?lhf" g goisl &Pﬁfwmn te @aaefvvaa&ms K 559*1 N zOdsmuhVH Gf"b 1
en- 1o Wity %tiqr hyqap 3@ $Vapo ed‘g: guve 3.5 g ‘of an oil, whlc

yr i m é‘aﬁ ‘H%l? toysRalt whg,regryssalizedyfrem pihpino} {300 mi) torgive 38, mpovﬂzng

corrpounds e aI So prepared as descrl bed in Exanple 8, except that the

dlamne were treated wt rbondisulfide. A m xture of
t he di am ne and urea i n NVPHMealculatedt 74256 {l SM1%; 1&@"&6& [er-r]_V\hereupon
the reaction mxture was wetikédadip i h 54.5¢%ny SOkoraf-17nhi (+ )-Trans-1

-[2-T4-[5-fluoro-3-(4-fluorophenyl)-2, 3-di hydro-1 Hinden- 1 -yl ] pi perazin-1
-yl ]ethyl]-tetrahydro- 2(1H)-pyrimdi none, di maleate; np 170-171 C, 15
[err] (45) PHARmacOLOGIRAL #E$7S- f | uor o- 3- (4-f | uor ophenyl ) - 2, 3-di hydro-1
Hinden-1 -yl]piperazin-1 -yl]ethyl]-tetrahydro-2- (1 h
H) - pyri m di nOrednpahdsat the invintidn/erd Bdted iCwell recognized and reliable methods. The tests were as

follows, and the results are given in the following Table 1. The well-known 5-HT. antagonists, ritanserin
tefludazine and irindalone, and the corresponding analogues of Compounds 1, 9 and 4, respectively,

50 substituted in the 6-position of the indane ring system in stead of the S-position, i.e. compounds Nos. 39, 40
and 41, were included in the tests for comparison purposes. The results of the tests are shown in the Table
1.

INHIBITION OF SH-KETANSERIN BINDING TO 5-HT, RECEPTORS IN RAT CORTEX IN VITRO
65
By this method the inhibition by drugs of the binding of 3H-Ketanserin (0,5 nM) to Serotonin Sz (5-HT:)
receptors in membranes from rat is determined in vitro. Method in Hyttel, Pharmacology & Toxicology,
61, 126-129, 1967.
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[err] (+ )-Trans-1 -[2-[4-[5-chl oro-3-(4-fluorophenyl)-2,3-di hydro-1
I—Linden-], -yl ] pi perazin-1 -yl]ethyl]-tetrahydro- 20

2(1H) - pyri m di none, di mal eate; np EF/@s56B868 B3 [err]
(-)-Trans-1-[2-[4-[5-chl oro-3-(4-fluorophenyl) -2, 3-di hydro- 1H i nden-1
-yl ] pi perazin-1-yl]ethyl]-tetrahydro-2- (1 H)-pyrimdinone,dinaleate;, np
179- 180 Pececrl@rr] 25

( ) T anzr ; \Bﬁsf 15 % hl Or Y 3 (. %0 9) é,llé) gzg: hc%crll Xnd) cortlca?) t|ssu |¥ QIssected |a_rl\-d weugﬁed :l‘he

tiss gé/ or .7 A{at
(é;(rAIEN}DEél f ?uge sswar?(use IS ' l@ ee’n rmf;,egj %%q %mcamﬁ: ;ﬁ;& frﬁg et?tégﬁipih 35
Tr ans- 1- :%n g %s Cﬁrltré?g {54:{% 000 éf)géﬁl%mu t4 C ith re rmdigemz_fﬂcﬁ_oi the el!etjjn 1? 'j"pl per
azin-1-yl bgss tr fic l 'cﬂ]ﬁesoluﬁhnrmlv@@lt for @Qsmdmaﬁ) A
m xture @ng; é- 0dd Lﬁ%f mn QEQ@Q&H&FE&@&&%S(&4%@3ngﬁQ isREf FReS! UM
car bongt @inbidd esbbrirhdht Eﬂﬁlmdd t@talau.h&ﬁe&fqt‘i@u(& A-kBthnsetE@nal EdnbdA¥&idn 0% ) agthby Wi t h
Stirring.pladihd @6 wbeOh ialg * @ insteredathp AfeR incGbatidnTor\38 Gif) tho BEmpl@reiitterod bndel@Buum
treated \0-$0mB&a) BroughhahaheGF/F s @5 at). Theases wa Sinsd iwititl 5 am tteevia paffeaiviich t O
gi ve an aiel thavhpodied wa IheCltes MHicaghaphe ditans ara gvadred wih @fx Sml pictaffge Mheafiters ey |
acet at e -plapeelt ihanwoting vigls bt # yil afrbppeop(i86 sd@iidion) flaid (g Eicofivbri [Md5)piaedsied. iflet d:
15 g, whistaingdes 1 hedistoregeiurs inftor darethe pamtent df eadiopatvity isTdstermipest kyriiawid pdingiation
der i vat i weunfings Sggc'f'p pinding is; eltiaingyyr eybiactingeth raBPedliiy biRdi i BePesenahael #M

g Wigpers- g pelleted Iithium al um ni um h dride. The reacti on

m xt ur e washof é‘f‘?’iﬁ%é‘ﬂ" Pighe inhibiitan o binding fixe FarEertrefigny dré'gs4??"e"5% %:gfheiem it

gi ve a?“ﬁaé‘ CE'E"G g’ Egag'ﬁﬁqﬁ‘(?e?ﬂ at'gek "is\‘;‘ﬂ lqggrithry Ep 9: an "
Chhl or oﬂc%@'}% bindi 8? ‘n ro{/sgm%; 2?] nspect l‘% lnq mt er :,' o) ??% F;P Ngggﬁe:}i(nts 4 Of
t r?cfa’;lmop t 8 m g(? & HiFketan erm droc rfde rov%rlqgw %nggnqg |ea|r %geﬁ:lf' ic activity 60-
|sopropyl am ne )(25 m) was added. The reactlon m xture vvas refluxed for 5
hour's andnMBEidN 6P =H- §ﬁ?éﬁiiﬁe%uﬁﬂn&ﬁ‘tﬁ§ommﬁ£ BLGRBESTINIIR RAVGDORBYSBTHIATUM |

and the ngeikbi ng oil was dissolved in dry tetrahydrofurane (250 mM) and 45
was then treated with 4 g of pelleted lithiumalum niumhydride. After 2
hour s' r ef | gX inish@eth@BEb Tirhibitiod i WkDs WA She\Siiding Cof IB-spiperdhe GRS BN td GepaminaERnEer
t0 give ldceglo®fin awmblenes Mmamatlcofpns efibtan e detdrdingd owitop ivethpd padre@its in Hyttel &

di hydr®- YhtsermdaNewbehdn, 441 1§18-1622, 1985).

(2-1 sopropyl am noet hyl ) am no] et hyl ] pi perazi ne, which was used w t hout
further fmcedurcation in the final step: Thiophosgene (2.8 g = 1.9 ml) was
added dropwise at 5 Cto a mxture of the crude product nentioned so above
(11 g) and Wrle ¥isiar| (MetiVYitary 'ztsz;‘?@)%? =) ?fﬁlse‘ﬁ'ﬁ%‘@é‘! FiE#E tsspp és digsegiec and eﬁif‘%’c ur e
was ~st for rTé'ﬂ "%?t‘e Mefmqe@ dPie u'rf@XrﬂBrse%" A ofaq%&olﬂa% mpAsphopnbpte bufierioH 4 (3

\I;]\A?L " er?& ”ggﬁ’ 8ﬂ B‘L’ffrf}té; Qrﬂ ?\Bﬁ" ‘ B& Q! ﬁﬁ y"{{‘f tlhéq‘(’gg Rzeieact 'an

ter {or waWr or to?

n ] rug_solufion in wal
sodi um hyclinrd X) an i}ﬁl(t;;sipue su%en ion ﬁtf%su hten cgrre % ‘1 lglmss&')l ' ed
by col i %%Wgﬁafi‘ Miudtot! §]Chadidnl G908 @5 of - Loidn 5 nM) and by
- i sopr opy, @ﬂb tHe 1obe S INTEPAH- Hma P&h&q cﬁ ofifor 10 . tﬁessaé\pllap nféreQ vachii! €
was 55 q&%@h@asi hough Wh&tard GER Siflers W3 ). WReStules BRSTNSUATWRE Stri ibekRIaCtiufidh whikh ©
salt. Thige &8k bouldiSor’ BE Kitked. Thdrbakibid] thfewmsre afel H3hedGAtth 2NE 5 @i RE butled THS WiRiDard J
of 36, digkrbe Rt QuntiP vialt 20d 398 dE.apghdpriate Sohttilidtion GRIdIEG HicbiikoH™ 151 bre Wkiddde altter
57.32%s shEing881 h and sHdge 2 Gishh $he Uikl the content bifadiadBivity is Beterifpd by iiuidl £8mtilGtion
counting. Specific binding is obtained by subtracting the nonspecific binding in the presence of 10 uM of
6,7-ADTN.
For determination of the inhibition of binding five concentrations of drugs covering 3 decades are used.
The measured cpm are plotted against drug concentration on semilogarithmic paper and the best fitting
5¢ S-shaped curve is drawn. The IGso value is determined as the concentration at which the bmdmg is 50% of
the total binding in control samples minus the nonspecific binding in the presence of 10 uM of 6,7-ADTN.
3H-Spiperone = [phenyi-4-3H}-spiperone from Amersham Internationat pic. England, specific activity 15-
25 Ci/mmol.

55 INHIBITION OF 3H-PRAZOSIN BINDING TO oy ADRENOCEPTORS IN RAT BRAIN IN VITRO

By this method the inhibition of the binding of 3H-Prazosin (0.25 nM) to o1 adrenoceptors in membranes
from rat brain is determined /n vitro. Method and results in Hyttel & Larsen, J, Neurochem, 44, 1615-1622,
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EXAMPLE 10 Trans-1

-[2-[4-[5-chl oro- 3-(4- quorophenyI) 2, 3-di hydro-1H i nden-1 -yl ]piperazin-1
-yl Jet hyls] - 3- ( 2- hydr oxyet hyl ) - 2- |BP®6660Iassleone di mal eate (Conpd. 37)
‘Conpound 4 (4,4 g as the base) was added to a suspensi on of potassium
tert-butoxi de F( P&J dry toluene (200 ni The m xture was kept at room
t enper at ur 198 Skarsfelgh S iytigh EW: & Pharpacqly 12 Taé‘hb?ﬁﬁ ethyl - bronpacetate (2.5 )
was added. Thﬁ m xture was stirred for 1 hour at roomtenperature and was

t hen poure 5°RYD i ce. The or gani c phase was separated, washed vvith wat er,

dried and eV@BBr ?lrls 125- )lre efsclédc% (ﬂg%r?d;sué’\@sd ec%% wel eﬁ:ry
tet rahyérqsweqpﬁoiﬁgéﬁ' §m< g qe%ﬁﬁ [P RREY a8 bt %ﬁia
The m xtu % Pvic hna PRI HdnEoeRR L 8 '\% il in 10 mi
evapor at e TS §p5.%§fs gx\@z%dﬁmaw i bt

met hanesul T oRkGaffnl tHbes 186 ACibdlinRfiiese WBsiveDRB Il bEGuyditiod N wasH (mahw%q&mde
and ext rAaCHimfhgy\arid 40081 RY HRRE suehdngibd @Rl tdhid ecrntedtrdbh@@o@@do 00 Rg righhal B&¥ud)Mhe
vacuo t hergindikigSexpddkrdht i€ Ghitidied by abdition 6¢ 106hLi Gh3RE2z06iA IMHEN doRcbrirdliot 085 M) Satue
salt (in aueingne)ubeklirea 350 watd Dath.ogtelisdubatibn 2D hihahe SiMprs ele-fi@bédumae vaduim20
give 1.4 poise n¥a) tnpugh Y8Rk GFaT itprs GaNwo) Mealuibas e rinsech@th 78864 ice-cdid i which

7. 79% CHNhdncameploured on theSifierd SPpreaftef the Hbdrs are WasBWwihE RDCAMEOE Thd fillbrscamespidced in

- [ 2- [ 4- [%5-©hitiog galg aidi4 M| ofeprrprivietn peintiligioB il g difiepfidor PH19)rackeariddd. Aqumkpe fonzihn- 1
- yI ] et hyl ]and- (ﬂ frdiim thei defethe gontent) phhigdieagivity is( dat Bgfaull sAnilatignecogmting.

c')'tmd 19pegi tsb'gyngaﬁelﬂwa& §‘{H‘fa“§"9r‘é%1@ﬂ§iiﬁec'("5b"tj’é09i"h‘ E’?%ﬁ'?%etﬁ I‘?‘h‘ﬁf o C

tr| de (H ingtign Phibition. of bigging fivg cericppiraliong of “’L‘?sed
hours. %}he r bg ?‘?"3;&3 dd' Fr’ a9 Bﬁgf’%‘t%lc‘?"ﬁ?'ﬁa%f’ﬁe'a‘;‘% glsgﬁj'ﬁm
hydr oxi Oe

ext r act ed \M E m "l on g_rlrles mmus&:we cQ’ns ecmc bm he r sen zo in. ed
w th 9N so ﬁp azo o ﬁ?e%ga% agéol N ext rgcte m %ﬂ%ﬁy\,\@p am?ﬁ ?gse
was evaporat to g| ve 3.5 ¢ of an oil, WhICh vvas transforned to the

di mal eate salt. This salt was recrystal i zed fromethanol (200 mM) to give
38, np: 192- 193[err] 40 CHN cal cul at ed: 57.42%
5.41% 6.09% CHN found: 57.50% 5.49% 6.17% 45

PHARMACOLOG CAL TESTS The conpounds of the invention were tested in well
recogni zed and reliable nmethods. The tests were as follows, and the results
are given in the following Table |I. The well-known 5-[err]antagonists,
ritanserin tefludazine and irindal one, and the correspondi ng anal ogues of
Compounds 1, 9 and 4, respectively, so substituted in the 6-position of
the indane ring systemin-stead of the 5-position, i.e. conmpounds Nos. 39,
40 and 41, were included in the tests for conparison purposes. The results
of the f®sts are shown in the Table 1. I NH Bl TI ON OF 3H KETANSERI N Bl NDI NG
"TQ 5-HT2 RECEPTORS | N RAT CORTEX IN VITRO 55 By this nethod the inhibition
by>drugs of the binding of 3H Ketanserin (0,5 nM to Serotonin S2 (5-HT2)
receptors in nenbranes fromrat is determned in vitro. Method in Hyttel,
Phar macq} ogy & Texi col ogy, 61, 126-129, 1987. 13

45

65
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EP 0 '560 868 Bl Procedure Male Wstar (Mol : Wst) rats (125-250 g) are
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The reasured cpmare plotted against drug concentration on sem | ogarithmc
paper and the best fitting 50 S-shaped curve is drawn. The[err] value is
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EP O 560 868 Bl TABLE 1 Receptor Binding; [err] 5-HT2 DA D-2

[err] Conpound No. 3H Ket 3H Spi 3HPraz 1
2.9: N 760 BP© 550 868 B1 (-1 2.0
290 330 2 21 1100 150
(+)-2 : 12 330 72 15
(-)-2 500 220007ABLE 1 (cont'd) 1100 3 25
2200 230 (-)-3 11 _ 370 210
(+)-3 230 Receptar ffpding ; ICso(nM) 5500 20 4
2.9 360 200 5 8.9 1300
380 6° -56- — A - +GO0—25 7
7.9 2800 5-HT240 8 DAD-2 12 o 1000
2709 | compgupg No® sH-ket, 3’9 sH-Spi 420 3OH-Praz o
. ooV LY LI
390 (#)-1p Tefludazine 3300 46 28000 11 10 3.9
280 . 260 (+)} 11 75 1300 4¢
340 (-)-1f 'Mndaion 1.1 34 boo 4% 210 12
3.0 RitanéBfin 420 40 12 13 47 3.7
510 5012 550 8.3 140
15 16 3910 _ 500 21 370 {45 ) 16
10 460 0.7V3 17 43 44 12 300
31Q_18 2.8 19 600 50 19
2.6 Ab 240 55 B8 ¥ 0 senlgeg g1 Pbie ol
(cont'd) Receptor Binding; [err] 5 5-HT2 DA D2 [err]
20
QUIPAZINE INHIBITION
Quipazine is a §-HT2 agonist, which induces head twitches in rats. The test is an in vivo test for 5-HT2-
25 antagonistic effect testing the ability to inhibit head twitches. The method and test results for some
k reference substances are published by Arnt et al. (Drug Development Research, 16, 59-70, 1989).
In this test the compounds showed effects with EDso values down to 0.01 mgrkg..
LIGHT/DARK DISCRIMATION TEST IN MICE
30
_ This test was carried out in accordance with the method described in Costall et al. Br. J. Pharmacol. 90
275P (1987). . :
The test was conducted using a two compartment activity box in which the actions of anxiolytic
compounds to reduce aversion against a brightly-lit environment may be readily detected. The box is
35 designed as an open-top experimental box (45'27*27cm) one third of which was partitioned from the rest,
- painted black and illuminated with red light. The remainder of the box was painted white and brightly
l’w"/ illuminated (1000 W). The floor of each area was lined into squares. Behavioural changes were determined
' for each area from video recordings for periods of 40 min.
" Data obtained from dose groups of 5 animals (male albino BKW mice, 26 - 30 g ) were analysed using
40 single factor analysis of variance, and Dunnett's t-test. Test compounds were given intraperitoneally 456 min
before testing. In this test model Compounds (+)-30, (-}-32 and (+)-33 showed significant anxiolytic
activity (p<0.05) in doses from 0.01 to 1 mg/kg.
LIGHT/DARK DISCRIMINAfION TEST IN RATS.
. .

50

55

. The test was carried out similarly to the test in mice described above, however modified in accodance
with F.C.Colpaert et al., Psychopharmacology (1985) 86: 45-54. The test used Wistar WU rats. In this test
model Compounds (-)-32 and {+)-33 showed significant anxiolytic activity (p<0.05) in doses from 0.1 to 1
mg'kg.

All the compounds except the weak or inactive stereoisomers of Compd. 2, 3, 10, 11, 30, 32, 33, and
34 show high affinity to 5-HT2 receptors and have much lower affinity to D-2 receptors and a1 adrenocep-
tors than the prior art compounds included in the tests for comparison purposes. Tefludazine, a 6-
substituted 1-piperazino-3-phenylindan derivative representative for US Patent 4,443,448, shows high affinity
to all three receptor types whereas irindalone, a 1-pipsrazino-3-(fiuorophenyllindan derivative representative
for US patent 4,684,650, in addition to a high affinity to 5-HT2 receptors has a significant affinity to ay

-adrenoceptors. The dramatic effect of the change from 6- to 5-substitution is illustrated by comparison of

the receptor profiles of the 6-substituted derivatives 39, 40 and 41 with their otherwise identical 5-
substituted analouges 1, 9 and 4.
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Conpound No. 3H Ket 3H Spi 3H Praz 10 20

9.9 750 510 21 3.5 920

67022 ¢ 3.5 EPL( 66D 868 B1 240 15 23

4.0 720 250 24 6.4 240

270 25 ‘5.6 110 66 26 11

450 -  FORMULATIONSEXAMPLES 15 280 -

180 28 The phar 26utt2§ fosmulations of the m\fégt% y be prepared by 33?10 29al methods in the art. 1

]228 ( ) Qor example"ITablets qgﬁbe prepared by mlxmg ;bf; active ingredient wut?%&@a djl.gx ts andlor

42 iluents and g Iy compressmg th% TIXtU!'B in a conventnonai ta,glettmg ma h| amp

52 32 " adjuvants or l‘;? compnse corn starch, to starch, talcum, mag t_? ra elatme, lactose 21
gums, and th adjuvants or a ally used for s h as colourings,

490 flavourings, p i ay be used provid g hey are compatlble wnt edlents

67 (+)- 33So|ut|ons for injactio y be prepared b dISSO the active ingredient and su es in a part

ST 10 of the solvenﬁgqg‘eﬁ!& preferably s( w%fgr adjusting the soh]t%@ to desired volume sterilizatida (&f
( - ) -34 the solution andLil g in suitable ampules or Vs Any suitable additive coﬁgntaﬁa“y used in the art mafr 8

150 be added, such2@ tohlity agents, preservaties, antioxidants, etc.
69 37 Typical exatplbs of recipes for the formad&idn of the invention are as Tallws38 5.3
290 1) Tablets &n@inmg 5HBlligrams of ChiRpdiind &calt6iBledBds tieMRlstbade: (cont ' d) Recept or
Bi ndi ngs [err] 5- HT2 DA D-2 Conpound No. 3H Ket
3H Spi 3H Praz 10 A£T 1 udpzi 4.6
108 17 Innda {E{&J”E 12?:,% 3.4 400
16 RM¥anserin @0l starch 27mg |12 - 47
15 39 Sucrose ' 58 mg 21
8.3 40% 0. 71} Sorbitol 43ng 12
“Taleum 5mg
Gelatine 2mg
Povidone 1mg
25 Magnesium stearate | 0.5 mg

2) Tablets containing 50 milligrams of Compound 4b calcufated as the free base:

. Comp. (+)-30 50 mg

' Lactose 16 mg
Potato starch 45 mg

Sucrose 106 mg

Sorbitol 8 mg

25 Talcum " 9mg
Golatine 4mg

L Povidone 3mg
' Magnesium stearate 0.6 mg

40 3) Syrup containing per milliliter:

Comp. (-)-32 10 mg
Sorbitol 500 mg
45 Tragacanth 7 mg
Gilycerol 50 mg
Methyl-paraben 1mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mi
50 Water ad 1 ml

4) Solution for injection containing per milliliter:

Comp. {-)-34 50 mg
Acetic acid 17.9 mg
Sterile water ad 1 mi

55
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41 - , 17 3.1 20
QUI PAZI NE I NHI BI TI ON Qui pazine is a 5-HT2 agoni st, which induces head
twitches in rats. The test is arEF Mm560 868 Bst for 5-HT2- 25 antagonistic
effect testing the ability to inhibit head tw tches. The nethod and test
results for sone reference substances are published by Arnt et al. (Drug
Devel opnet Solios éof injggtioncgntainjog pep milllitgg9) . | n this test the conpounds showed
effects with [err] values down to 0.01 kg.. L] GHT/ DARK DI SCRI MATI ON TEST
IN M CE 30 This test was carfjicehpoeittii N afcaoegnfe with the nethod )
described in Costall et al. [BrSorbkot Phar mapabomgOl 275P (1987). The test was -
condutt ed using a two conpar tl reatic saidt i vit j 0l88xmgi h whi ch the actions of
anxi ol yti c conpounds to redugecodvmhgdroddeapai2fslg p brightly-lit environnent
may be readily detected. The|etilewate®5 dpsadgmeld] as an open-top
experinmental box (45*27*27cnm) one third of which was partitioned fromthe
rest,,painted black and illumnated with red light. The remainder of the
box wascp@héit ed white and brightly illum nated (1000 W. The floor of each
area Waglalmd'Re metbnowidl CordGctigeiates OAT, BE, CH) DEDSK, FREGE, 1T/ €1, eo,ineel for each
area fromvideo recordings for periods of 40 min. Data obtained from dose
groups of A5-autistifatbd trdnsAipperatiimindan dkbliva lading 86 genedliognu)a: wer e anal ysed usi ng
40 gsngle factor analysis of variance, and Dunnett's t-test. Test
conpounds were given intraperitoneally 45 mn before testing. In this test
del Conmpounds (+)-30, (-)-32 and (+)-33 wed significant anxiolytic
act ty (p<0.05) in doses {+#0ON Y/ Rg—Lg GHT/ DARK DI SCRI M NATI ON
TEST I N RATS. 45 The test wi out\ sinylarly to the test in mce
descrf bed above, however np& : cco e wth F.C Col paert et al.
Psychophar macol ogy (1985K"86: Y~ The test used Wstar WU rats. In this
test nmodel Conpounds (-)-32 and (+) 33 showed significant anxiolytic
activity (p<0.05) in doses fromo0. to 1 ng/ kg. 50 Al'l the conpounds
exce the weak or inactive stereoisoners of Conmpd. 2, 3, 10, 11, 30, 32,

33, and 34,3howhi Ghogdh § diftlofohet), B1-ET 211 C6EBT Myfinia N6l -E1 2 10RY HharbB R -,
affinity tgylighoh &I, Uil &1 Hilc -@l?éll]yla%%,ec%ﬁr%ﬂéthﬁﬂi’b%rQaﬁno ggb@p; prior art
conpounds & RCHyddESh, thcl BiRyi! €&SG.SaleRYl, GOBRG!, bS &RIoRIYIBAESSKy!, bftlohall] dghsiited 2 6-
subst i t ut eglhbne B thehydddx GrodsPRENY h & nflerivative representative for US
Pateny 4, 443, 448, shows high affinity to all three receptor types whereas

i rindal one, a 1-pfperazino-3-(f|uoropheny|)indan derivative representative
55 for US patent 4,684,650, in addition Rp’a\bigh affinity to 5-HT2
receptors has a significant affiniqﬁHbQ. err] ywadrenoceptors. The dramatic
effect of the change from®6- to 5- subSTi tw i is illustrated by conparison
of tI# receptor profiles of the 6-substitutygd derivatives 39, 40 and 41
wiith their otherw se identical 5- substitutwd anal ouges 1, 9 and 4. 18
Eﬁ*ﬁ/SGO 868 Bl FORMULATI ON EXAMPLES The pharnaceutical fornul ations of the

i nvention be regar§d Qy onventional methods in the art. For exanple:
Tabl et s na§%§§“§i§%5 & "8P P X ng the active ingredient with ordinary
19 L}

) is

adj uvant s ‘@r& 2r, 0, S or N-R', R! being hydrogen or a cycloalkyl, cycloalkylmethyl, C;-Cs alkyl or C2-Cs
alkenyl group, optionally substituted with one or two hydroxy groups, or a phenyl group optionally
substituted with halogen, trifluoromsethyl or Gi-Ca alkyl;

WisOor§;
45 Zis <(CHz)s-,
R? R?
50 —-CHg—é- ' —CHz—é—'CHg— ’
B3 £
65 wherein R2 and R® are hydrogen or Ci-Cs alkyl, -CH = CH-CHz-, ~CH =CH-, 1,2-phenylene, optionally

substituted with halogen or tifluoromethyl, or if U is nitrogen and Y is NR' Z may also be 1,2-
Cs HiCHz- (to form a quinazolidinone or -thione ring system) or 1,2-CgHs CO- (fo form a quinazolidin-
dion or thioxoquinazolidinon ring system); and
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6 .diluents and subsequently conpressing the mxture in a conventional

tabl etti'ng machi ne. Exanpl es of adjuvants or diluents corrpmﬂmum “ um
starch, «potato starch, talcum EpOnEsd el 8fcarate, gelatin

and the |ike. Any ot her adj uvants or additives usually used*fof slc
purposes such as colourings, flavourings, preservatives etc. may be used
pr ovi ded 5} $uhttion foeijection codaigitpebmililiter:t h t he active ingredients. Sol utions
for injections may be prepared by di ssolving the active ingredient and
possi bl e addi'tives in a part Qfithe B(ﬂ,\se,rbt for injection, preferably
sterile water, adjusting the %31:;%" on to leighytedd | vol ume, steri |ization of
the Solution and filling in puckiik@ ampul @%aghg Yi al s. Any suitable

addi tive conventional |y used| isgdilu@ydblice Ry dengfided, such as tonicity
agents, preservatives, anti oXiskarivwateret C. | Tai el exanpl es of recipes for
the fornulation of the inventTomareas fotrtowsT— 1) Tablets containing 5
m | | Jrans of Conpound 4c cal culated as the free base: 15 Conp. (+ )-33

5 rrg °L Lose ' © 18 ng Potato starch _ 27 ny Sucr ose

58 ny aims for the foliowing Contracting States : AT, BE, SRIoE, bR! Fr, GB, IT, L1, n,3e™ Tal cum
5 ng Gela ) mg Povi done

I\/agneswm«%t@%ﬁh&: traQs-5p.ma&)o.n5§h&e°nta$w&mr,§krralgagara‘iGbnrmré l'igrams of Conpound
4b cal cul ated as the free base: ) 50 ng 30

Lact ose 16 ng Potato starch 45 gy Sucrose

108; Sor bi t ol 6 rrg Tal cum 9 mg Cel atine
4%&)\” done 3 _Ra\hgnesi umfst ea 0 6 ng 40 3) Syrup
containing per milliliter: o Rsorbi { ol 500 ng
Tr agacant h 7mg @& “ I\/et hyl - par aben 1 ny

Pr opyl - par aben 0.1 nyxEt hawo 0.005 m Water ad 1 m
50 4) Solution for injection contaihing per mlliliter: 55

Comp. (-)-34 50 ng Acetic acid Af17.9 ng Sterile water ad 1 m

25 . .
wherein X is halogen, tifluoromethyl, Ci~-Cs alkyl, C1-Cs alkylthio, C1-C, alkyloxy, hydroxy, 01 ~Cs
alkylsulphonyl, Cy-Cs alkyl- or di(Cy-Cs )alkylamino, trifluoromethylthio or a cyano group;

R is hydrogen, Ci-Cs alkyl, C»-Cs alkenyl, cycloalkyl, or cycloalkyl(Ci-Cs)alkyl, optionally substituted
with one or two hydroxy groups, or R is a substituent .

30

r

-/
~CH-UL -

w

v

wherein n is an integer from 1 to 6;

40 UisCHor N;
Y is CHz, O, S or N-R!, R! being hydrogen or a.cycloalkyl, cycloalkyimethyl, C1-Cs alkyl or C2-Cs
alkeny! group, optionally substituted with one or two hydroxy groups, or a phenyl group optionally
substituted with halogen, lnfluoromethyl or Ci-Cy alkyl;

WisOorS;
45 Zis -(CHz2)s-,
R? - R?
50 —CHo—é- —CH;—é—CHg—
3 ! 3
R R
55 wherein R2 and R3 are hydrogen or C:-Ca: alkyl, -CH = CH-CHz-, -CH=CH-, 1,2-phenylene, optionally

substituted with halogen or trifluoromethyl, or if U is nitrogen and Y is NR' Z may also be 1,2-
CsHi CHa- (to form a quinazolidinons or -thione ring system) or 1,2-CgH. CO- (to form a quinazolidin-
-dion or thioxoquinazolidinon ring system), and
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19 * EP 0 560 868 Bl 5) Solution for injection contai i ng per mililiter:

Comp. (-)-11 110 ng Sor bi t ol 42.9 ng Ace 63
mg Sodi uf hydr oxi de 22 ny St er igreo v60 868 B1 ad 1 m”lmﬁ:“ﬂwmmmlaum
for the following Contracting States: AT, BE, CH DE DK* FR &8 "IT
LU, NL, SE 1. A 5-Substituteg t.rans-1-pi perazi noi ndan derivative haV| ng the
general for nlig:a Risnylyring plignglfyosubstiiuteds withabaingem trifluprométod ron ifetOnyalkyl, @1 ACIS a
al kyl , C1- c4higpheun qrfyrage "&QRE&“"’QX pigaiae with CerCo Ayl C1- C4 al kyl sul phonyl ,
Cl-C4 al kyl agb,hy 7 @i°“9 ‘H‘S"y Fterifted (1 G'i'ré'tpm}'F crpyyigracy “E‘S}‘lﬂrf@"g‘l”ﬁup,
Ris hydrog
cycl oal kyl ( thé&ake Egﬁs g mé%’) il '%%ﬁ“{eﬁféﬂ'y'vﬁf'ﬁyﬂﬂé’eB¥d"l%°'tﬁliﬁ‘d‘iw°'

U

gr.oups, or '5)1 5 Wwherein nis an integer from
1to 6; 40 ppfa}m ya?:elp b'&?ﬁ agi" r] bei ng hydrogen or a

g%f: gﬁl L(?’?/ £ %L&ﬁtmé %tﬂ:EEerazu%nd% dé”v& Brd% tocélalﬁ\ #%ﬂ”actglr Hnn hat Ar is a
i b%ﬂﬁﬁog ¢y Hg’?’?l f‘?uoromet ﬁl—%ﬂ or %ﬁ&\e a%(&ytﬁgtqﬂ? i's

optionally s¢4t3§f.-|tute
Oor S; 45 - Zis[err] [err] 545 wherein R2 and R3 are hydrogen or

Cl-C4 al kyl , A 5-Siibsilito@iridrs1-pipbiazifidiian derivatipd RBNHIRINS Clai | bi0Z) Sharicténikad irl thatlrasl
wi t h hal ogena @éuptot tnkkdnaa@net hyl, or if Uis nitrogen and Y is NRL Z may
al so basl,2- [err] (to form a quinazolidinone or -thione ring systen) or
1,2-[err]- (to forma quinazolidin- dion or thioxoquinazolidinon ring

sys;@); and 20 EP 0 560 868 B1 _ /z [err]
"‘(CHz)n’U Y
20 Y
w
25 wherein n is 2, U is N; Wis O or S; Z is -CHz2-CHz- or -CHz-CHz-CHz-; and Y is a group NR! wherein

R! is hydrogen or C1-C4 alkyl.

4. A 5-Substituted trans-1-piperazinoindan derivative according to Claim 1, characterized iIn that it is
- selected from the group of:

30 {~}-Trans-1-[2-[4-[5-chloro-3~(4-fluorophenyl)-2,3-dihydro-1--inden-1-yl]piperazin-1 -yl]-ethyl]-a-lsopropyl-
2-imidazolidinone, dimaleats;
(+)-Trans-1-{2-[4-[5-fluoro-3-(4-fluorophenyl)-2,3-dihydro-1H-inden-1-yllpiperazin-1-ylJethyl]-tetrahydro-

" 2(1H)-pyrimidinethione,dihydrochloride; '
{-)-Trans-1-{2-{4-[5-chloro-3-(4-fluorophenyl)-2,3-dihydro-1H-inden-1-ylJpiperazin-1-yllethyl]-tetrahydro-2-
35 (1H)-pyrimidinethione,dihydrochiloride;
- { +)-Trans-1-[2-[4-[5-fluoro-3-(4-fluorophenyl)-2,3-dihydro-1H-inden-1-yl]piperazin-1 -y|]ethyl]-tetrahydro-
S’ 2(1H)-pyrimidinone,dimaleate; and
{-)-Trans-1-[2-[4-[S-chloro-3-(4-fluorophenyl)-2,3-dihydro-1H-inden-1-ylipiperazin-1 -yl]ethyl]-tetrahydro-z-
(1H)-pyrimidinone,dimaleate;
40 and acid addition salts thersof.

5. A prodrug for a compound of Claim 1 in which R is a group of the formula:

45 z
—(CH,),.-UYY
§0 w .

wherein W is O and Y is NR!, R' being hydrogen, and n, Z and U are as defined in Claim 1,
characterized in that it is a reaction product with an acid or an activated acid, with formaldehyde

66 alone or in the presence of an alcohol or an amine, or with an acyloxymethylene halide, which product
accordingly is represented by a formula similar to the general Formula 1 defined in Claim 1 wherein W
is O, Y however being a group NR!" wherein R'' designates a group -A-B where A is selected from CO,
CS, or CHz, and

21



5) Soluti.on for injection containing per mlliliter: - -11

my Sor bi t ol 42.9 ng Acetic acid 0.63 ny %ﬁ'ﬂmmmm
22 ng Sterile water ad 1 nlEPLO 56D 86881 Cl ai ns for t Bm ﬂ"
Contracting States: AT, BE, CH DE, DK, FR, GB, IT, Li, Cu, NLE

5- Substituted trans 1- pi per azi noi ndan derivative havi ng the general
fornul a: 15A] é?or r 0558 (e @?‘hﬂ%‘ V'gg'l%ﬂs ’é?ﬁt'“gtqflfl uor omet h?/ Cl-C4 al ky
U9

Cl-C4 al kyl t'v)v ne‘&a"‘ a"‘.g g4 0'@0'@1"(%3? RiSRRJY sw@!*ﬂfty
vl ogen, C. Qgﬁéﬂ’ fi e %12"’ ﬁgﬁﬂ&iﬁ @98" bR 5, s S BT R
§¥8L82‘| kglr( &ﬁn@ r% SQ,'{S: :eLStDQI (é Ys %\é@tﬁ 'fré{i\i&h%%%l&&t@ge%né%{fo}%ncm”‘; aggél]gl to

: x ept ifjd Ida
6, 40 ) NS Horeht B2 Gnd B2 tySrSeleofBh rbm ! SELEIYAL QAR 161
cycl oal kyl, nFMﬁl/é)@} gg’énﬂ%t’ Eéé corﬁfl% ‘%ngn %GW ho g&:@%mb&d ﬁem l|¥ i f £ﬁ ;:'der
Wi th gne or womRndbdhresNirdgbPdtBifs arfdfrof erIBanWee gﬁ)@bhoor%mul' AbAd substitu ed
wi th hal ogenis dHp] 6 ls dasdsiBiohthe GbupSdonmsetthgakKyl . Wis O or S 45 Zis

[err] [err] wWp%group QBh&dRfied Raiyand R3 are hydr ogen or Cl-C4 alkyl, -CH =

CH CH2-, - Ci¥ agroin 8283 &&-detv@ayd idne, optionally substituted w th hal ogen or
trifl uor oretviyyigroup OCINB* UwihegeimBY is egdxtineairfak BY. i s NRL Z nay al so be 1,2- [err)\
(to frearm a qui nazolidinone or -thione ring system) or 1,2-[err] (to forma
qui nazolBi drharmadéuier! greparition xehgractedizes indhat dircompripgs glyleast orje; coppeling @ccordingRo 0 560
868, B1 * (Tlaim|1 or 5qgethey WithAmhaf@afautisﬂhfr?mepﬁablﬁgaf'éﬂop'i dipenkl y  substituted with
hal n, trifluoronethyl or Cl-C4 alkyl, or Ar is a thiophene or furane

ri ng opti dfamageulicah Prapargion acegreing o) Claimy GaPW?cte’EHQ 'mﬁ'éﬂt (btx‘g‘»""@’f'i?apa Prog¥ent

bei nd"opt i AT to Glafre, F g %’Wﬁ”ﬁca%a“&?ﬂtﬂﬁﬁé’t'l c car boxyI | c aci d having from

Ais o tw.e”%%ﬂfr;g %@%‘rq? iPed ke %”Cl"%a'h?‘% "’?18}%'"8&“% iRt g doneeiy, ("

exce at rows armacgutically acceptable aci
or C2- d%ﬁgly Lale vje8nf eéM:a XIJ{hQ Xatment of anxiety, depression,
25 sleeping disorders, negatlve symptoms of schizophrenia or migraine.

9. Method for the preparation of a 5-Substituted trans-1-piperazinoindan derivative according to Claim 1
characterised In that it comprises:
a) treating a compound of the following Formula Wi
30

x1
IX

35
| X
N’ Ar

40 with a piperazine derivative of formula:

HN N—R
45

in which formulas X, Ar and R are as defined above, and X' is halogen or -OSO;R* wherein R* is
alkyl such as GHz or aryl such as p-toluyl;
b) treating a compound of the following Formula Iit:

50

_
N NH
e v 00
56
_ X
Ar
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or a pharmaceutically acceptable acid addition salt thereof.
5-Substituted trans-1-piperazi noi ndan derivative accord

- characteérized In that Ar is a 10 EP 0 5pt1868/B1 gr oup opti o”“ml/muﬂm”mnum

with hal ogen or methyl, preferably 4-fluorophenyl, and/of thatt X" ssd *or

F. 3. A 5-Substituted trans-1-piperazi n0| ndan der| vative accordin CI aim

1 of 2, char ateeinjX%and Argre 3 slefingd plove, BG?I"RS’P"‘{‘HéhefoF‘H'ﬁIXaR "‘TS’e'f‘@ﬁ%]j

wherein n is azdefweﬁigbox?ewntg‘ab“sﬁm@b rdregem; er%‘] @ JLoup Ff%m.

wherein RL |s°) Ff?i‘fPQ) E9MRgEndcgf Fo é;] a coppouRd -Gl é"fis'ie\ﬂ%k NBH 2 r::ugm aen i

~trans- 1- pi per@% 54F 18R° 3 ?\'Pé \’)é ?:g?‘ﬁlﬁt@'?dgc'@ agoph op: NaNBHs of ydrogy)
orop enyl) 2, 3-di hydro-1H i nden- 1-yl ] pi

"that if is sé E’?séﬂcequﬁﬁﬁ"'f’
‘ge?’ ng & SUMReEHS ’é‘aé ﬁ 'PJ’F% ol
perazin-1-yl]-et hyI ]-3-isopr opyI 2-im dazol i di none, dinaleate; (+)-Trans-1

(-)-Trans-1-]

-[2-[4-[5-fluoro-3-(4-fl uorophenyl) - 2, 3-di hydro-1 Hinden-1 -yl ]piperazin-1
-yl Jetyl]-tetrahydro- 2(1.H)- pyr| m d|/net Ni one, di hydr ochl ori qe
(-)-Trans-1-[ 2-[ 4- [ 5- chlr 04 uropheNy—I—)—(QHal,‘dﬁH}Zﬂ%{Bl—l-l nden- 1

-yl ] piperazin-1 -yl]eth dr o\2-_Z5 (1

H) - pyri m di net hi one, Qrjde; (+)-Trans- 1

-[2-[4-[5-fl uoro-3-( quorophe yl)-2,3-di hydro-IH -i nden-1 -yl ] piperazin-1
-yl]ethyl]-tetrahydro- 2(1 H)- flmdl none, di mal eate; and '
(-)-Trans-1-[2-[4-[5-chl oro- 3- (4 quorophenyI) 2,3-di hydro-1 Hinden-1

-y ] piperazin-1 -ylJethyl]-tetrahydro-2- yrimdi none, di mal eate; 40
and \a¢i d addi whepain X &¥.1R8, 4 4nd naasr aslefinad H?%ﬂr”ﬂ’gcﬁ?ag“%hﬁeﬂ?ﬁ-dtﬂ?d” B1osE%im 1 in
which Ris a Qtewipg atormeund & thedelgwing Epgla Yherein Wis O and Y is NRL, Rl
bei ng #ydrogen, and n, Z and U are as defined in Caim1l, characterized in
that it is a reaction product with a id or an act:vated acid, with

f or mal dehyde 55 al oneaQr in the /gr_g-g\nce oI anﬁilbohol r an am ne, or
wi th an acyl oxynet her ‘ fch prid Malftdaadbor di T'yAHs rgpresent ed
by a formula simlar tg al \ZoLnﬂlaldefln in daiml wherein W
is 0, ¥ however bei R a ) wherein R1l' designgtes a group -A-B where
A is selected from CO CS, or , and 21 EP 0 560 868 B1

[err] if Ais COor CS, Bis sMected fromthe groups consisting of: i)
hydr ogen, al kyl, al kenyl, cycl oal kyl, cycl oal kenyl or

cycl oakk( en) yirdrdid &nay | n, an@td aoads! gsfied bbiet atidealk v &rh alkatiemetal suoho ah petiuox pr
groups, or phgsaskiu@Pkithos dnpuriiudd Jbrinbie tREK! whérbin GRds ara Gredcallyliretn andefitisas

sel ect ed fronudihel app@rip consi sting of hal ogen, trifluoronmethyl, [err] 5

al kyl t hi 0, acylreaging ocompywnd with the fallegingJ®imulaierein Qis O or S and Bl is

sel ected fromthe substituents defined for B under i) above except

hygr?gtem; ?nddi :cl ) Eje][r] \ékiereijn [err] independentl % are selected fromthe
substituents define or under —\
e N N ~(CHy)n~ U/ \N ~
“ X~ w VI
Ar
45 wherein X, Ar, n, U, Z and W are as defined above and R!" is a cycloalkyl or Ci-Cs alkyl group

containing one or more ester, ketone or aldehyde groups, with a suitable reducing agent to a
coresponding compound wherein R' is a C1-C4 alkyl or a cycloalkyl group containing one or more
hydroxy groups;
g) reacting a compound of Formula | wherein R is a group of the formula:

50

| Z
~{CHylyU Y

é
‘55 . _ Y

w
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ii) ‘above, or [err] are conmbined to forma four to ei ghmbgred

het erocyclic ring containing 10 fromone to three lmlﬂ
fromzero to three oxygen or sulErRi056086&BBior if Ais [e ﬂﬂ@lm“mr gﬂ
fromthe groups consisting of: iv) a group OBl as defined*in€ii}; sa *

group [err] as defined iniii); or vi) a group O B4 wherein B4 |s as
defined for YBYoin PsUeZ ansh pigee Sefinp¢ alrove e WoiP & MENP2Se Rakanessers reegent tp obtint | t
conprises ath q%éa}}*mﬁive c el ipreinW s v¥i 9 I desired sibsayently ransieie bR @pivalive h o
phar maceut i @5¢H 588%’5’?%?6‘9’ 30N B i | uent. 7. Phar maceut i cal
prepara% fc (t;hor‘d'I n% (t:rlac m%eche%a%t erized In that it conprises a

prodrug accor pharmaceutically accept abI e oil.
8. Use qf r t

qener al ool 7'y pﬁ@?ﬁﬁ% > S et A R (B B e edtS 1 1
does not app y, or a phar ITB.CEUtI cally accept abI e acid addition sale thereof
for t,pe manufacture of a nedicanent for the treatnent of anxiety,
depression, 25 sl eepi ng di sorders, negative synptons of schizophrenia
or migraine. 9. Method for thg reparathz of\a 5- Substi tuted

trans- 1- pi per azi noi ndan der | regorili ng t—SHRi m 1 characterlsed In
that it conprises: a) treat uno\of Ahe following Formula Il: 30
Ar 40s W th a pipeLaZieAe ative of formula: HN  NR 45 in which
formulas X, Ar and R are“as definedf above, and X1 is hal ogen or [err]
wherein [err] is alkyl such as [errdy or aryl such as p-toluyl; b) treating
a%dﬂ’pound of thefollovmng Formula I1l: 50 N NH Ar 22 EP 0 560
868 Bl * S * vvhereln X and Ar are as defined above, with a
conpdfind o"’fhefeﬁ‘ex 1‘30?‘1'H9P'a WWP!" §-%a a'5¥"8'°a§‘ ﬁef“‘yt‘?éﬂ hEigPe Cerft ept

Conpound %@ﬁ%@iﬁ M z-g' ‘i?B‘H @{?EW Lo crnak b

above for "B ydmxggro'(‘?s' 3 '%arsueb Ucl hg agent eg. [err] or hydrogen in 5

t he ggesence of a swtable catal yst such as Pt or Pd; d) treating a
~conmpound of the followng Fornmula IV: 10 [err] wherein X, Ar, Rl, Z and n
are as defined above, with CS2, thiophosger®, urea or phosgene

| ~(CH,),-U Y
' w
35 wherein n is an integer from 1 to 6;
; _ UisCHor N;
\~ Y is CHz, O, S or N-R', R' being hydrogen or a cycloalkyl, cycloalkylmethyl, Ci-Cs alkyl or Cz-C,

alkenyl group optionally substituted with one or two hydroxy groups or a phenyl group optionally
substituted with halogen, trifluoromethyl or C1-Cs alkyl;

40 Wis Qor S;
Zis -(CHz)s-,
45 R2 R2 ,
—CHZ-(':— —CHQ-CE—CHZ-
R3 1'13

50
wherein R? and R?® are hydrogen or C1-Cs alkyl, -CH=CH-CHz-, -CH = CH-, 1,2-phenylene, optionalily
substituted with halogen or trifluoromsthyl, or if U is nitrogen and Y is NR' Z may aiso be 1,.2-
CsHiCHz- (to form a quinazolidinone or -thions ring system) or 1,2-CsHsCO- (fo form a quinazolidin-
dion or thioxoquinazolidinon ring system) and

565 Ar is a phenyl ring optionally substituted with halogen, trifluoromethyl or Ci-Cs alkyl or Ar is a
thiophene or furane ring optionally substituted with C,-Cq alkyl;
any hydroxy group present being optionally esterified with an aliphatic carboxylic acid having from two
to twentyfour carbon atoms inclusive;
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e) treating a conpound of the follow ng Fornula V: 20

[err] 30 wherein X, Ar, n, and Z are as defi ned “ﬂtﬂwl “Fw‘an
al kali metal such as sodiumor pdR@S6QAEBBIth a conpou

wherein R5 is a a Cl-C4 alkyl group and X1 is as defl ned"above: reduci ng
a conpound with the follow ng Formula VI:

n ooz andg'\%ét%ﬁ s i bl e Pheevih o 10 40 Ryrossn O Gt ‘?‘]‘ﬂ‘éﬁw
' t avranrqfye al I al deh
2l e " 5P S Ry S Vi SRl I

al kyl or a R, £O |n| or nore hydroxy groups; g)
reactihg a c ﬁ""léofﬁ% E’f '%9"”?[]?{ is a group of the formula: 50 z
[err] EP O 560 868 Bl [err] wherein n, U Z and Y

are as defined above an Wis 0, with [err] or Lawessons reagent to obtain
‘the correspondi ng conpound wherein WJ S and 4 desired subsequently
transfgrring the derivative obtai ne sotrfespondi ng acid addition salt.
5 Cainms for the foll owi ng Contract n EJI GR 1. A nethod for the
preparation of a 5-Substituted t;( - Z azi noi ndan derivative having
the general formula: 10 [err] 20 X is hal ogen, trifluoronethyl,
ClL -4 alkyl , C1L -C4 alkylthio, C1L -C4 al kyel oxy, hydroxy, CL -C4
al kyl ssl phonyl, C1 -C4 alkyl- or di (Cl -C4 al kyl)am no, trifluoronethylthio
or a cyano group; R is hydrogen, Cl1L -C4 al kyl, C2-C4 al kenyl, cycl oal kyl,
on_cycl oal kylv(v@rmyaan«s}qrwahzﬁﬂf‘fmm| y substituted with one or two hydroxy
gr&lﬁ-p& or Ris a substituent 25 z [err] 35 wherein n is an integer
fromlto6; Uis CHor N, Yis [err], or [err] being hydrogen or a
cycl oaf’kyl, cycl oal kyl met hyl, Cl-C4 al w& o'k C2-C4 al kenyl group optionally
substituted wth one or two hydroxy ups = Fphenyl group optionally
substituted with hal ogen, trifluoroneth r Cl-C4 al kyl; 40 Wis orS;
Zis [err] [err] '
25 in which formulas X, Ar and R are as defined above, and X' is halogen or -OSO;R* wherein R* is
alkyl such as CHa or aryl such as p-toluyl;
b} treating a compound of the following Formula M

wher ei

30

N NH
35 _ X
Ar '

wherein X and Ar are as defined above, with a compound of the formula X'-R wherein R and X' are
40 as defined above except that R cannot be hydrogen;

-¢) treating a compound of Formula il with a compound R'-CHO, wherein R’ is such a group that R'-

CHy- is as defined above for R, in the presence of a reducing agent eg. NaGNBHs or hydrogen in

the presence of a suitable catalyst such as Pt or Pd;

d) treating 2a compound of the following Formula IV:

45
N N—-CH,),-NH-Z-NH-R !
50
X v
Ar
65 wherein X, Ar, R', Z and n are as defined above, with CSz, thiophosgene, urea or phosgens;

25



50 wherein [err] are hydrogen or Cl-C4 alkyl,; [err]-phenylene, optionally
substituted. with hal ogen or trifluoronethyl, or if Uis nitrogen and Y is

NR1:Z mey also be 1,2- [err] (t&EF @560 @684 nazol i di none I] i '
systenm) or 1,1[err] (to forma quinazolidin- dion or thi i’um“ m,nlmmmm,
ring system) and 55. Ar is a phenyl ring optionally substi‘tuted*with *

hal ogen, tr el ¥eabngaremround gt thedpllaming pmepla Vor  Ar is a t hi ophene or furane ring
optionally substituted with CL -C4 al kyl; any hydroxy group present being
optionally esterified with an aliphatic carboxylic acid having fromtwo teo
twent'syf our carbon atons inclusive; EP 0 560 883 Bl

[err] " wth the provisgARg when A/ is “@Eﬁ.',,'% sub tit#b(ed phenyl, R may
s T al

not be hydrogen or Cl or \CZ-? al pti suhstituted
: dl |y ept abl e aci ddition salt or

“wi th hydroxy; or a phA
prodrug thereof chafact® n that it conprises:ga) treating a conpound
of thg following Formula II: {err] 15 with a piperazine derivative of
formula: 20 HN N-R 25 Ar in which formulas X, Ar and R are as defined
above, and X1 is halogen or [err] wherein R4 is al kyl such as CH3 or aryl
such as p-t ahétyih;x, By, §,r#at2 3@ & EMNGEOAc eid MRas bl lalk@ivinbg fueh W |sadibrh lor 30 N
NH Ar wher eipotaséivmnalith’s cortipeund 9f exiula FECK' aliarvie R° Wi d Ibwed alkyd Glaopiard X0fs dslaefinkeor mul a
X1- Rmher ei mbde;and X1 are 40 as defined above except that R cannot
be hydr ogenf) reduciby & edmpogndawith tepidiowog Bdrmiavbul a |11 with a conpound R - CHO
vmgr}(;ihn R is such a group that R- CH2- is as defined above for R in the
pre

ce of a reducing agent eg. [err] or hydrog%’;he presence of a

sui tabl e catal yst such gs Pt or Pd; treating a ound of the follow ng
Formifa |V: 45 [err] (B shRT ei N i, -(8Hy), R Z ang_pre as defined

above, with CS2, thi reWhosgene; \?\5/ EP 0 560 868 B1

[err]
' w V1

25 : Ar

wherein X, Ar, n, U, Z and W are as defined above and R'" is a cycloalkyl or C1~Cs¢ alkyl group

containing one or more ester, ketone or aldehyde groups with a sultable reducing agent to a
30 corresponding compound wherein R' is a G1-Cs alkyl or a cycloalkyl group containing one or more

hydroxy groups;

g) reacting a compound of Formula I wherein R is a group of the formula:

3 z

/N,

o~ -(CHz),,—UY

40 w

wherein n, U, Z and Y are as defined above an W is O, with P2Ss or Lawessons reagent to obtain
the corresponding compound wherein W is S;
_ and if desired subsequently transferring the derivative obtained in a corresponding acid addition salt.
45 :
2. A method according to Claim 1, characterized in that Ar is a phenyl group optionally substituted with
halogen or methyl, preferably 4-fluorophenyl, and/or that X is Cl or F.

3. A method according to Claim 1 or 2, characterized In that R is a group of the formula:
50

z
o —(cnz),,-u\l/v
w
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e) treating a conpound of the followng Fornmula V: [err] wherein

and Z are as defined above and Alk is an al kali met aI ‘wmﬂw)"mm"(ull
potassi m wi th a conpound of forERloseRB6&KB1Wher ei n R5

group and X1 is as defined 15 - above; f) reducing a corrpound with the
following Formula VI: [err] wherein X, Ar, n, U Z and Ware as defined
above and R¥herei nis 2 Weis NaWdg 0 658 Tis- @k'ﬁ'{'ﬁky’f -GSty CtonandiVris mgroumbiR’orhereisr o
ester, ket ofeisgydregepantide af¥bups with a suitabl e redu0| ng agent to a 30

' wh Cl-C4 | oal kyl
cor espong KR ). onfebl o Sy b L
wherei A R i

defi ned abog all b Snbll3 (LRLIO%TVIQ:?‘I{'%\E:%%%Wé{@jg%eﬁa{z'"%cyﬁgg?"z? f?°‘?r?f’é’§
Seas s

ol n

maldh
cor r espondi M-ﬁ%mtél s HORES oS 2,3 arb- i HESH- {@ﬂ. au&e.as?g}éﬁ.g@ elfahydro-
transferringgy (i ig;;,étp.{,@,wdw@d, m,ened I'n a correspondi Hg acl rtron salt.
45 2. f net ppHakaq Siﬂb‘@ﬁlorb—@ £hdlo Bneayu -@@&ﬁ@?&ﬂ.ﬁ&ﬁﬂ-ylmp&mh yﬁsmwﬁetéhme@yl
group opti opa-pyfi ﬁrohéaﬂya chMdri Ogen or nethyl’,” preferably
4- £ | uor ophe (W) TraneAg-@Is-tioak 3-g-fladoghbny 12 3kiihydo-1 AinBBH- NARIPSEEET-Heti- teﬁah%ral m 1
or 2, char aepArpydedinbre dirktditefaniS a group of the fornmula: 60 [err] PO

560 868 Bl ()-Trans-1 -[2-[4-[5-ch|oro-3{(4eﬂlllbﬂoph*\ﬂrm-ﬂihyﬂrd-ﬂ-l-lﬁhen-hl-yl]mpeMszyll]sthﬁ}tﬁfahﬁro-’Z is

[err] &nd Y(iHspyaimiginoegxdimdRitenherein RL is hydrogen or Cl1 -C4 alkyl. 4. A

met hod accopni aslg addjtiogisalisiheteof.char act eri zed In that the conpound prepared |s

selected fromthe 5 group consisting of: (-)-Trans- 1

- [ 2N\L4- [ Fatemagseiichq 4- f | uor ophenyl ) - 2, 3- di hydr o- 1H-i nden- Eera2| n-1
Vilel hﬁ“}e“?“F%'Hﬁ'?%'BS/P'geQ@?ﬁ? (8P ABREE, B RE: D5 BT, i 3
[2[42"[5qu ro 4-f| uoro n e) 2,3-di hydro-1 Hinden-1 -yl]piperazin-1

yl ] et hylt - & é‘?”ﬁ%‘ﬂ?ﬂfgﬁ"‘?t"f“ b Jy RefRzigPinrias ﬂ?‘&ﬂ'ea"ﬂﬁ“??if‘a? B¥MPori de; ” 10
)-Trans-1-[2-[4-[5-chl oro-3-(4-fl uorophenyl)-2, 3-di hydro-1 Hinden-1

yl

(-
-yl ] piperazin-1 -yl]ethyl]- tetrahydro 2-
de

H) - pyr j;m di net hi one, di hydr ochfx N N—R I
)-Trans-1-[2-[4[ 5-fl uoro- 3- orop enwl )-2/3-di hydro-1 Hinden-1

-yl ] pi perazin-1 -yl]ethyl]. 2( -pyri m di none, di mal eate; and
(-)-Trans-1-[2-[4-[5-chlwfo- or ophenyl ) - 2, 3-di hydro- 1Hi nden- 1

-yl ]piperazin-1-yl]ethyl]-tetrahydrio-2- 15 (1H) pyri m di none, di nmal eat e;

“and ac#d addition salts thereof. Pdf¥ent anspriche Patentansprfche fur

fol gende Vertragsstaaten: AT, BE, CH DE, DK, FR, GB, IT, LI, LU NL, SE 20
wobei X .ein Halogen, die Trifluormethyl-Gruppe, eine C; -Ci-Alkyl-Gruppe, eine C1 = Cq-Alkylthio-
Gruppe, eine G; -Cs-Alkyloxy-Gruppe, die Hydroxy-Gruppe, eine C; - C4-Alkylsulfonyl-Gruppse, eine C;
- Ca-Alkyl- oder eine DHC1 -Ca-Alkyl)amino-Gruppe, die Trifluormethylthio-Gruppe oder die Cyanogrup-

35 pe ist,
;T wobei R Wasserstoff, eine G; - G¢-Alkyl-Gruppe, eine Ca -Cqs-Alkenyl-Gruppe, eine Cycloalkyl-Gruppe
N oder eine Cycloalkyl(Ci - Ca)-Alkyl-Gruppe, gegebenenfalls substituiert mit einer oder mit zwei

Hydroxy-Gruppen, ist, oder wobei R ein Substituent

40

/N

~cH)-ul Dy

ist,
wobsi n eine ganze Zahi von 1 - 6 ist;
50 wobei U CH oder N ist; :
wobei Y CHz, Sauerstoff, Schwefel oder N-R! ist;
wobei R' Wasserstoff, eine Cycloalkyl-Gruppe, eine Cy-cloalkylmethyl-Gruppe, eine C; - Cs-Alkyl- oder
eine Cz - Ci-Alkenyl-Gruppe, gegebenenfalls substituiert mit einer oder mit zwei Hydroxy-Gruppsn,
oder eine Phenyl-Gruppe, gegebenenfalls substituiert mit einem Halogen, der Triflucrmsthyl-Gruppe
- 55 oder einer Gy - G4-Alkyl-Gruppe, ist; wobei W Sauerstoff oder Schwefel ist;
wobei Z -(CHz2)s-,
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1. 5- SUbStItUI ertes Derivat von trans-1-Piperazinoi ndan_m_ '
Formel : 265 X N-R Ar
S e e o YN
- C4- Al kyl oxy- G uppe, di e Hydroxy-G&Guppe, eine Cl -

- Al kyl sul fonyl - Gruppe, eine G - CR2Al kyl - R¥ler eine D| (G

- C4- Al kyl ) am no- Gruppe, die Tri G uppe oder di e Cyanogrup-
35 pe ist, wobel R Wasser s‘td#f% 'ﬁéﬁl@‘é"e& Al kyl - G uppe, eine C2
- C4- Al kenyl - G uppe, eine Cycl oal kyI[bGr uppe Reler ei ne Cycl oal kyl (Ol -

c4) - Al kyl - G uppe, ~gegebenenfal | s substituiert mt einer oder mt zwei
Hydr oxy- Grltlppen i st, oder wobei R ein Substituent 40

2" OHB2) n- oot 2 una Y vikSserstot, ging G - G- AkyGryppe, CH=GH-CHz-, -CH=CH-, 1,2-Phenylen,

Y wist, ot %éneﬂfafs' sﬂ@st@@ﬂ%ﬁeﬁ@jﬂ HaMQé?I or dePTrifiSdrmetRfk-Gruppe, vgbei U CH oder N

i st; g0 be'od 2BIAGHgine® BRfazbitdion- b&dr -thidkRiRgsysms)\das epst of T,

ei ne Cycl @k %Bﬂa% elt%b Cﬁniﬁlwﬁlhﬂﬁ|okéf|mﬁidﬁmhaz@dmwmngs%tm) &sin kanAverd Kyl -

oder ei ne U ickstdfdmd\y kwBnyiha; G uppe, gegebenenfal | s substituiert mt einer

oder mt zwobedi AHyi6l PRGYINKG; gqppinenfais subsitiisremiPhigemy Haldgen pipeTrifigragetd-Ganpaddes

substi t ui einbr i {C,AlkpieBIudda, cdigreatn Triphen pile Furemring fsh whgebrnapplts seistituiert mitchiner ei ner

C - 1A- A yiCe-Bikylgpappe.iigtt ; wobei W Sauer st of f oder Schwefel ist; wobei Z
- (CH2) 4-, w@Rei eine BRnMols BBhagE&®e HBidroxy-Grupge gegebenenalls nuit qipep aliphatischen Cp@ons@q& 24.-

_ 4H22CHP" AR bis 24 Kohlenstgiigtomen wrestehifiel R2 und R3 Wasserstoff, e| n G
CATALky| - Griapge, VarauggetzengCHeACRkein Wessprsieff.  keing Cp - F‘h FGrppre

subst i t ui eenykBrureq. raegehaag ﬁ“‘ﬁffé‘?“ Juit eipp, 'r"YqJ?S‘P’r(r"E’tp 01 3008 % weq" 4 6'%

oder 2wobeigogebgrpnialisisubstitierip w ei nes Ch| nazol i di non- odor
-CH“nSQORI d’@gﬁ?’gﬁqﬁrf"a@gﬁﬁ"h X%itm gﬁ%‘f‘ ga|lJ BlBI I dunt?ed?&}nes m J
erivaf v s-1 ihdiHal Rach ARSprugs h hSd%ké?\n fbt, d4fF NN
SRl c e e
-c4- A kyl - ézﬁ%k 'se odor g‘hl C?B ertl-UI ) der Furanri rll-_g; I st, gegebonenfal | s

substitygi gids 5%$stlﬁieﬂ@ berrva':t von trarfsi-Pipekadindindéd hacfaHMARN 1i08ér 12, ddatien gekbineeich-
g\éegt uel | ns0ahm eifdruppeiePkdfmél Uppe gegebenenfal s mt el ner aliphatischen
r bonsaur e :

.30 o z

/N

—«:Hz)n-_UYY

% w

o
ist, wobei n 2 ist;
wobei U N ist;
40 wobei W Sauerstoff oder Schwefel ist;

wobei Z -CHz-CHz- oder -CHz-CH»-CHz- ist; und
wobei Y eine Gruppe NR!' ist, in der R' Wasserstoff oder eine C1- Cs-Alkyl-Gruppe ist.

4. Das 5-substituierte Derivat von trans-1-Piperazinoindan nach Anspruch 1, dadurch gekennzeichnet, daB
45 es ausgewdhit ist aus:
(-)-trans-1-[2-[4-[5-Chlor-3-(4-fluorphenyl)-2,3-dihydro-1H-inden-1-yllpiperazin-1 -yllethyl]-3-isopropyl-2-
imidazolidinon-Dimaleat;
(+ )-trans-1-[2-[4-][5-Fluor-3-(4-fluorphenyl)-2,3-dihydro-1H-inden-1 -ylJpiperazin-1-yl]ethyl]Hetrahydro-2-
(1H)-pyrimidinthion-Dihydrochlorid;
50 (-)-trans-1-[2-{4-[5-Chlor-3-(4-fluorphenyl)-2,3-dihydro-1H-inden-1 -yllpiperazin-1-yljethyl]-tetrahydro-2-
(1H)-pyrimidinthion-Dihydrochlorid;
(+)-trans-1-[2-{4-[5-Fluor-3-(4-fluorphenyl)-2,3-dihydro-1 1H-inden-1 -yl]plperazm-1-yl]ethyl]-tetrahydro-Z-
(1H)-pyrimidinon-Dimaleat;
(-)-trans-1-[2-[4-[5-Chlor-3-(4-fluorphenyl)-2,3-dihydro-1 H-inden-1-yl}piperazin-1-ylJethyll-tetrahydro-2-
65 (1H)-pyrimidinon-Dimaleat;
und deren S&ure-Additionssalze.
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mt 2 bis 24 Kohl enst of fatonmen verestert ist; unter der Vori setzun , daB
R kein Wasserstoff, keine C, - C4-Al kyl-G uppe und keine aﬂﬂiijillllulul
Al kenyl -Gruppe, gegebenenfal | s suEBto 560i8881B1Mi t ei ner Hydr c

kann, wenn Ar eine 20 gegebenenfal I s substituierte Phenyl-G uppe i 5t ;
und sei ne pharmazeutisch vertraglichen Sdure-Additionssaize. 2. Das

5- subst i tii ¥pelfesiaps Witkstoffs dertVedmdurio-neshrfesrrydhriovehge eineGiuppmrispFarmoel 1,
dadurch gakennzei chnet, daB Ar ei ne Phenyl - Gruppe, gegebenenfalls
substituiert mt einem Hal ogen odor der MetRyl -G uppe, 25 vor zugswei se
die 4- FI uor phenyl - G uppe, ist, und/oder da(é Cl odor F ist. 3. Das
5-subst’ituierte Derivat von trans I(qj’fzb-eP zi ngi¥fndan nach Anspruch 1 oder 2,
dadurch gekennzel ch- net, dal3 R eine G‘UWGI’ For el 30

z --"CH2)nA-USS e Wi st, wobei
n 2 ist; wobei U N ist; 40 wobel W Sauelstoff oder Schwef el 1st; wobei
Z - CH2;CH2- oder -CH2-CH2-CH2- !st; und wobei Y eine Guppe NR ist, in der
Rl Wasserstgtf oder eine G- C4-A kyI G uppe ist. 4. Das 5- substituierte
Deri vat von.ntdeawsswerabfpﬂraydl,,m@érwdmi.gaach Anspruch 1, dadurch

gekennzel C hwethei RUWEsséStoff ist, uRBwoBMSIY 2 WM twiel s AnsPiuéh 1 definiert sind,

(-) -t r ans- 1dpdirch4efebnzGlohret, dai feleid Ratbtigapedtykt)mithindr Stuby/adieomif eildr aktitierten1S3ure,
-yl | pi per azmit-Formajdehyait dligih odB-in Seganwgotydine? -AlkphvlschalzroAmial, nden widi airemeyipxyMmethy-

) tr ans- 1 - Jephqlogeri®ist-wolesi dB-Rrapukt| daxgesiiemivd Jurch, sihe dioimpliFholich dek- dligetesined Formel
y{ ] pi per azﬂﬂﬁ"ﬁﬂﬂgﬂ fitien ABpruastls ahydr o- 2- (1

\pwl m di welrs ¥h qqpﬁ ish hipdeeh gine Gryppe NR'} IS,. int dep RE eipe Gruppe -A-B darstelit, in der A
4-[5-Chl or-S“seﬂN#‘l‘u% ﬁ@HyIC? ‘Q'dSQ"hI Hrdr slen, yarp Ageh oder. ]sbinysade‘HQ'QP“d""

mdlnth on Di h dro ansl

-yl ] et #yl | - CBPP aﬂswé‘ﬁf 'S‘
[2[4[5FIUF \ ratpf neAl cal yoalky
| ] et hvl ] t e P)élﬂ - upp ?“F r ézg?r m| z el I-‘y - l-t?ppen, oder

. y2 4- Y 5. Chl rs 1&5 —Gr p % m e m | mehreren ubstituenten,

-[2-14- gjfg 4 lt Trl G up - -Alkyl -Giru ISlner ?1
-yl ] pi per azi ng %é f jlm& L 4 ' |o- é;\a guﬁgb eat ;
und der en Sauﬁ)% L&tgfﬁ% Schw I| .u gewahlt ist aus den unter i) flir B
1Tite 11 1131 ydibidrieh Su%tuéﬁten\“;ﬁfégrll\ ﬁatﬁt'uenﬁﬁ der Verbindung nach

Anspruch 1, wgpgls kis#sNobl BPRR B€lnds HE vo euﬁnder “éus~ dén Tnter i) Tk B GhitdeRen)Y W
10 ist, in deSubWt@Néﬁraﬁégﬁﬁéhltlsﬁﬁ; odéN GotleN BUGHa BS JNBE Bliduhg oM&DRdr- B adfbinsdmgsit Of f
i st, uﬁbd WO b ehetdiocyddisthanl Ridga)ider dirnbid\aeistidksoitdtorie iidMmul bik dfel Sedierstofi- oder Schwefel-
- atome enthilt, miteinander verbunden sind;
oder in der, wenn A CH; ist, B aus den folgenden Gruppen ausgewihit ist:
iv) aus einer Gruppe QB', definiert wie unter fi);
v) aus einer Gruppe NB2B3, definiert wie unter iii); oder
35 vi) aus einer Gruppe OC(0)B*, in der B* wie B definiert ist.

‘\/J 6. Pharmazeutische Zubereitung, dadurch gekennzeichnet, daB sie zumindest eine Verbindung nach
einem der Ansprliche 1 oder 5 zusammen mit einem pharmazeutisch vertréiglichen Trédger odere
Verdiinner enthdlt.
40
7. Die pharmazeutische Zubereitung nach Anspruch 6, dadurch gekennzeichnet, daB sie eine Vorstufe
eines Wirkstoffes nach Anspruch 5 in einem pharmazeutisch vertriglichen Ol enthétt.

8. Verwendung des 5-substituierten Derivats von irans-1-Piperazinoindan mit der in Anspruch 1 definier-

45 ten, allgemeinen Formel, auBBer daB die einschrénkende Voraussetzung in Anspruch 1 nicht zutrifft, oder

eines seiner pharmazeutisch vertraglichen Sdure-Additionssalze flir die Hersteflung eines Medikamen-

tes zur Behandlung von Angstzustéinden, Depressionen, Schlafstérungen, negativen Symptomen der
Schizophrenie oder der Migréne. '

50 9. Verfahren zur Herstellung des 5-substituierten Derivats von irans-1- Plperazmomdan nach Anspruch 1,
das die folgenden Schritte umfaBt:

56
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dadur ch gekennzei chnet, daB sie ein Reaktionsprodukt mt me'r” Saur e—eder—

mt einer aktivierten Siure, 15 mt Formal dehyd all ei n

Gegenwart eines Al kohols oder ArEmesemseaBNit el nem Acyl ox M,mum””m
| enhal ogeni d ist, wobei das Produkt dargestellt wird durch elne

Shnlich der aligemeinen Formel | gemaB Definition in Anspruch 1, wobei W

~Sauer st of f jakgine "T"é’él?ﬂ:‘l’?’é’?gﬁ%demf:erﬂ'ﬁ'e“ NR' ist, in der R eine G uppe -A B
darstellt, in der A ausgewghlt !st aus 00 CS und CH2, und in der, wenn A
CO oder CS ist, B aus den fol genden 20 G ugpen ausgew~hlt Ist: i) aus

Wasserstoff, einer Alkyl-, einer Alkegyl-, olsAer Cycloal kyl-, elner

Cycl oal kenyl , elner Cycloalk- (e w I - G.uppe, gegebenenfal | s
substituiert mt elner odor mt zwe pen, odor aus el ner
Phenyl - G uppe, gegebenenfalls ISt NAT er t ei nem oder mt nehreren
Substituenten, ausgewdhit aus ei nem Hal oggn, der Trifl uornethyl -G uppe,

ei ner,, C, - C4-Al kyl -G uppe, einer C, - 25Ar C4- Al koxy- Gruppe, elner G
- C4- Al kyl thi o-G uppe, einer Acyloxy- oder der Cyanogruppe; ii) aus @B,
wobei a Saueditsdneinfrigaeein-DSeaVef edrmbist , - und wobei B' ausgewi hit ist aus den
unter 1) fU B definiorten Substituenten mt der Ausnahnme von Wasserstoff;
und lii) aus NB2B3, wobei B2 und B3 unabhi ngi g vonei nander aus den unter
ii) fir Bl doefnierten Substituenten wi hit sind, oder wobei B2 und B3
unter Bildung elnes vier- bis achtgjedri g het erocycli schen
Riyags, der ein bis drei Stickstoffat uAad null bis drei Sauerstoff- oder
Sch el - atome enthdlt, mteinander unden sind; oder in der, wenn A
CH2 ist, B aus den fol genden G uppen ausgewghlt ist: iv) aus einer G uppe
QB1, Blef i ni HF‘F“W@ unter 11): v aus ej ner Grug) NB2B3, defl n| ert we
unter iii); (Es?g beiden For LY wie rh% EJ?NO bei X eq, pder g
definiert |§l"° depw H%ez'ét ‘f'ldg ee'"Zu (‘-’J'r%\"fpﬂ diey b@"e‘f?@hﬂ'}e P daB

sie zum nde elgé\l;le(;bm f&ep ﬁ;ﬁdeﬁ'eﬁlﬁe nem der AnsprUche 1 odor 5 zusanmen

mt ginem ph rrmazeut | I'chen Trager odere VerdcUnner enthilt. 40
7. D| e phar mazouti sche Zubereitung nach Ans h 6, dadurch gekennzei chnot,
daB sie eine Vorstufe eines R of f es nagh Angpruch 5 in einem
pharmazeuti sch vortragli chen Ver dung des 5-substituierten
Derivats von trans-1-Pi pera2| de¥—-A Ansprdth 1 definler- 45
ten, sal i genei nen Formel, ei nschrankende Voraussetzung in
Anspruch 1 nicht zutrlfft oder  ei neg sei ner pharmazeutisch vertraglichen
“Saur e- Addi ti onssal ze fUr die Herstel F‘[mg el nes Medi kanen- tes zur

Behandl ung von Angst zust anden, Depressionen, Schl af st 6rungen, negativen
Synpt onen dewbghing Apiviewhéredefitiert sintl miteingr eertindusgder Gormelef!fFa iy den Rand X' wie

Her st3&| | ung obiessdefiniest dingk puBerided Rdpin Wapdersielf seity lnanitzu dphandeldi per azi noi ndan nach
Anspr uch 1, cyaige Yp@indunp gisp FrreldH fin GegegwaiigingstRedudonsmittels wie)28. NaCNBH; pder_

IH17 1 a) Yaseersilt yie siaemepoignston Eataiusriprs iiopfd oA Pd it eingr Vgrbindung R-CHO, in der
R' eine Gruppe derart ist, da8 R'-CHz- Wie oben fiir R definiert ist, zu behandeln;

d) eine Verbindung der folgenden Formel V:

| | N N——CH,),-NH-Z-NH-R !
)
X . v

Ar

T 40
45
wobei X, Ar, R', Z und n wie oben definiert sind, mit CSz, Thiophosgen, Hamnstoff oder Phosgen zu

50 behandeln;
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10 . Ar mt einem.

Pi per azi n-Derivat der Formel 15 HN N-1R 20 mnmuﬂﬁllnmn)&l“l
in den beiden Fornmeln X, Ar und RepiossolgegBdefiniert sind,

Hal ogen oder eine -0S021R4- G uppe ist, in der R4 eine A kyI Gruppe w e *di é
Met hyl - G uppe oder eine Aryl-Guppe wie die p-Toluyl-Guppe ist; b) eine

- Ver bi ndung de®) eing Vgtbindung dpideigasien fiormel ¥5 N . NH 30
X Ar wobei X und Ar wie oben definiert sind, mt einer Verbindung der _
Formel X1-R, in der Rund X we 35 oben defingert sind, auBer daB R

1111 if Gegenwart eines ] Ntel s NiECHz)aB.N Na M¥er Wasser st of f
und ei nes geei gneten Ka WI A\t _Ader Pd ni e' her Ver bi Mdung

R -CHO, in der R eiye eartlst, daol R -CHM w e oben fU R
definiert ist, zu behandel n; d)} eine Verbindung der fol genden Formel |V: 40
N N-C.  ~~NR 45 Ar X

IV Ar vvobel X, Ar, R, Zund n we oben definiert sind, mt CS2,

Thi ophosgen, et af,fn WE2wid 5% &iied Yin® @nd wobei Alk &€ RIRdNFEawie Natridh oder KEIGMO
560 868 Bl ist, mit einer Verbindung der Formell R5-X'] Wdubl 5 eind &1 1 &,-hkyt- drdpbe R), ufd Wébei X!

~ Ver bi ndung dewie bisth@efibitist 0 beRhdei; S I

N~- (CH) n- N ) oine Verbihddhg det folgenden FormelVi: ~ ~~~~~~~ 0 10

Ar wobel X, Ar, n und Z wi e oben definiert sind, und wobel Ak ein

Al kal imetal |l wie Natriumoder Kaliumist, nmt einerzVerbindung der Formnel
R5- X wobel R5 eine Cl.; C4 Al kyl - ¢’Tj—p‘Re i st, un i Xl wie oben
definiert ist, zu behg 5 f) Net(6Hs) vetbi ndupy- BAi* f ol genden
Fornel2vi: z XO ” - UN N - RAr
25 wobel X, Ar, n, Q-5 ) , und wobek,IRI " elne
Cycl oal kyl - Gruppe &der eine :

kein Wasserstoff sein kapm._zu beha_ndaé——\c) el ne \MbT\Qdung der For el
a0

e oben definiert si

Ar

265
wobei X, Ar, n, U, Z und W wie oben definiert sind, und wobei R!"" eine Cycloalkyl-Gruppse oder eine
C1 - Cs-Alkyl-Gruppe ist, die eine oder mehrere Ester-, Keto- oder Aldehyd-Gruppen enthdlt, mit
einem geeigneten Reduktionsmittel zu einer entsprechenden Verbindung zu reduzieren; in der R'
eine Ci - Cs-Alkyl- oder eine Cycloalkyl-Gruppe ist, dle eine oder mehrere Hydroxy-Gruppen
30 enthilt;
- g) eine Verbindung der Formel |, in der R eine Gruppe der Formel:

/5N

* - CH)-U Y

W

40
ist, .
wobsi n, U, Z und Y wie oben definiert sind, und wobei W Sauerstoff ist, unter Bildung der
entsprechenden Verbindung, in der W Schwefel ist, mit P2Ss oder dem Lawessonschen Reagens
umzusetzen; '

45 und das erhaltene Derivat, sofern erwlinscht, im AnschiuB daran in ein entsprechendes Saiure-
Additionssalz zu Uberflihren.

Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

50 1. Verfahren zur Herstellung eines 5-substituierten Derivats von trans-1-Piperazinoindan mit der allgemei-
nen Formel 1
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C, + C4-Alkyl-Guppe ist, die elne oder nehrere Ester-, er
Al dehyd- G uppen enthAlti mt einem geei gneten Redukti onsm _
e_ntspreehenden Ver bi ndung zu r ed¢p2 ssoses BIn der Rl eine G ‘ H'@ﬂﬂl“ﬂ“l
ei ne Cycl oal kyl -Gruppe ist, die eine oder nehrere Hydr oxy

enthalt; g) eine Verbindung der Formel I, in der R eine Guppe der Fornel:

z S5 Vo~~~ ~~CH2).,-ru 40 ist wobei n, U,

Z und Y wi e oben definiert si auer toff unter Bil dung
der entsprechenden Verbind el r‘ﬁt P285 oder dem
Lawessonschen Reagens unrzus das erhaltene Deri vat,

sof erfn erwUnscht, im An : :
Addi ti onssal z zu OberfUhren. PatentlansprUche fUr fol gende Vertragsstaaten:
ES,, GR 50 ‘1. Verfahren zur Herstel lAing ei nes 5-substituierten Derivats von
~trans-i-Piperazinoindan mt der allgenei- non Fornel |: 55 31 *

EP 0 60 § |I%& ein Halogen, die Trifluormethyl-Gruppe, em'a Ci -Cs-Alkyl-Grupps, eirle! & 10Hh*<}lihlol Lili
L1 I ugpe Qme -C4-My‘{‘6 y-GNppe, roxy-éruﬁbe,'%nej(ﬂ - &-Alk‘ﬁ‘@tbﬁﬂlyl—éruﬁﬁd"l siftogen,
di e Tri f ' UQY, IR M&er Qﬁélﬁﬂﬁ1-C¢°—Almar%o-e£6pe°~hulsyrhnu@’mmmo -@UgHR oklér die Cyanogrup-

CA- A kyltrye% uppe, eine G -C4-Al kyl oxy- G uppe, die Hydroxy-G uppe, eine
G - C4- Alepd Fuwh&asiibotr, @ind R €, C, AikgeGrippe; eifedcAICKk-RikenybBreppeesiteeCydloglh-Gruppe

- CA- A Kyl )oasd Bife @ytlpgi@N(Cidi €, FAlkyii-Gruppeyjehabletednialle: Gubsiigiot odteeinati eeCynitnzigf up-
pe i St, wHyloxyRaMks dstsddef wobsicH eveSubstituenC4- Al kyl - G uppe, eine C2

- A-A kenyl - Gruppe, eine Cycloal kyl - Gruppe 15 oder eine Cycloal kyl (G -
A) W kyl - G uppe, gegebenenfalls substi twfrt mt einer oder mt zwei

Hydr oxy- Gruppen, !st, oder wobei R ein S}Jb%t uent z 20

-(CH296-u _ y w25 ist, wohgey) ze Zahl von 1 - 6 ist; wobel
U CH oder N ist; wobel Y CH2, Sauersﬂ)f S wof el oder NNR1l ist; 30
wobei R1 Wasserstoff, eine Cycloal kyl - e, eine

Cy-cl oal kyl met hyl - G uppe, eine G - C4- AI ky! - oder eine C2 -
C4- Al kenyl - G uppe, gegebenenfalls substitulert mt eaner oder mt zwei
Hydr 8%y- Gryppen,

wobei n eine ganze Zahl von 1 - 6 ist;

wobei U CH oder N ist;

wobei Y CHa, Sauerstoff, Schwefel oder N-R! ist;

30 wobei R' Wasserstoff, eine Cycloalkyl-Gruppe, eine Cy-cloalkylmethyl-Gruppe, eine C; - C4-Alkyl- oder
eine C, - Ca-Alkenyl-Gruppe, gegebenentfalis substituiert mit einer oder mit zwei Hydroxy-Gruppen,
oder eine Phenyl-Gruppe, gegebenenfalls substituiert mit einem Halogen, der Trifluormethyl-Gruppe
oder einer Cy - Cqs-Alkyl-Gruppe, ist; wobei W Sauerstoff oder Schwefel ist;
wobei Z -(CHz)s-,

35

(o RY, R?
~CH,—C- —CHZ—(I:—CHQ—
P

40

ist,
wobei R? und R® Wasserstoff, eine Cy - Cs-Alkyl-Gruppe, - CH=CH-CHz-, -CH=CH-, 1,2-Phenylen,
gegebenenfalls substituiert mit einem Halogen oder der Trifluormethyl-Gruppe, ist;
46 oder wobei Z auch 1,2-CgHs CHz- (zur Bildung eines Chinazolidinen- oder -thion-Ringsystems) oder 1,2-
CesHe CO- (zur Bildung eines Chinazolidindion- oder Thioxochinazolidinon-Ringsystems) sein kann, wenn
U Stickstoff und Y NR! sind;
wobei Ar ein Phenylring, gegebenenfalls substituiert mit einem Halogen, der Trifluormethyl-Gruppe oder
einer Gy -Ca-Alkyl-Gruppe, oder ein Thiophen- oder Furanring, gegebenentalls substituiert mit einer C
50 - Ca-Alkyl-Gruppe, ist;
wobei eine eventuell vorhandene Hydroxy-Gruppe gegebenenfalls mit einer aliphatischen Carbonsédure
mit 2.bis 24 Kohlenstoffatomen verestert ist;
unter der Voraussetzung, daB R kein Wasserstoff, keine Gi - Cs-Alkyl-Gruppe und keine Cz - Cs-
Alkenyl-Gruppe, gegebenenfalls substituiert mit einer Hydroxy-Gruppe, sein kann, wenn Ar eing
65 gegebenenfalls substituierte Phenyl-Gruppe ist;
und eines seiner pharmazeutisch vertriglichen Siure-Additionssalze oder einer Vorstufe seines Wirk-
stoffs, dadurch gekennzeichnet, daB das Verfahren die folgenden Schritte umfaBt:

32



oder eine Phenyl -G uppe, gagebenenfalls substituiert mi—eﬁﬁﬁ—l-lai-egeﬁ—def
Trifluorrnethyl -G uppe oder einer G - C4-Al kyl - Gruppe

Sauer st of f oder Schwefel ist; wobep 0Beo §6848)4-, 36 J i'llmﬂﬁi“""'ll " |II|
~~~~~~~~~~ CH2-4 --H--&H - 1 3 40

R3 ist, wobei R2 und R3 Wasserstoff, eine G - C4-Al kyl - Gruppe -

CH=CH- CH2-, -aChleeCVprbindungdepipigendeaiiormgbjebenonfal | s substituiert nmit einem
Hal ogen oder der Trifluornethyl-Guppe, ist; 46 oder wobei Z auch
1,2- COHACH2- (zur Bildung eines Chinazolidi non- yeder -thion-Ringsystens)
odor 1,2- CO H4 CO (zur Bildung -ei i nazg¥i di ndi on- oder

Thi oxot"thl nazol i di non- Ri ngsystens) sj# : enn_U Stickstoff und Y NRL
si nd; wobei Ar ein Phenylring, gege subdtituiert nit einem

Hal ogen,  der Trifluornethyl -G upp€ ot T G -C4- Al kyl - Gruppe oder ein

Thi ophen- oder Furanring, gegebenenfalls sybstituiert mt einer G so -
- A k%I -G uppe, ist; wobei eine eventuell Avor handene Hydr oxy- G uppe
gogebanenfalls m't einer aliphatischen Carbonsaure mt 2 bis 24

Kohl enst of f at QBRm Bp&sinaietivat 8dr Fotidt €r der Voraussetzung, daB R kein
Wasserstoff, keine G - CA-Alkyl-Guppe und keine C2 - C4- Al kenyl -G uppe,
gegebenenf aI | s substituiert mt einer dr oxy- G uppe, sein kann, wenn Ar
ei ne 5h gegebenenfal | s substituierfe enyl - G- uppe ist; und eines

sei ner pharnmazeutisch vertraglichen ®aure- ANdi+Ronssal ze oder ei ner

Var stufe seines Wrk- stoffs, dadurch yekefnzei chnet, daBl das Verfahren
die | genden Schritte unfaBt: 32 EP 0 560 868 Bi I
101 || I 11111 || ||||| * C L M S * a) eine Verbindung der

f ol genden Forymeusefzen, xj X~~~~~ .

N< Ar 10 mit ‘#qbpidpopm B%‘i‘eﬁfPW‘GBe)f l\, é}pd aé{«pe %Pﬁgnref%d und wobei X! ein Halogen oder
N-R 20 9"&%&‘%&%‘1"&%’”%%‘?"’ P" sipa Ak G[upRs wie-gip Methy-Gruppg oder gine AryliGIUPRS oben
definiert sin n odor ei ne - OS02R4- Gruppe ist, in
der R4 eine A‘g ‘ﬂ’@d\% 8'975'd%" '!_‘a'{'?ig -G uppe oder eine Aryl-Guppe wie

di e p-¥Fol uyl - Gruppe ist; b) eine Ver b| ndung der fol genden Fornel I11: 25
| N NH
| _/ I
0 :
_ X
| - Ar _
35 wobei X und Ar wie oben definiert sind, mit einer Verbindung Qer Formel X'-R, in der R und X' wie
. oben definiert sind, auBer daB R kein Wasserstoff sein kann, zu behandein;
N~ ¢) eine Verbindung der Formel lll in Gegenwart eines Reduktionsmittels wie z. B. NaCNBH3 oder

Wasserstoff und eines gesigneten Katalysators wie Pt oder Pd mit einer Verbindung R'-CHO, in der
R’ eine Gruppe derart ist, daB R'-CHz- wie oben flir R definiert ist, zu behandeln;
40 d) eine Verbindung der folgenden Formel IV:

N N—CH,),-NH-Z-NH-R !

X | I\
Ar

60
wobei X, Ar, R', Z und n wie oben definiert sind, mit CSz, Thiophosgen, Harnstoff oder Phosgen zu

behandeln;

65
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X N ; N NH 30l

| Ar 35 wobel X und Ar wi e oben definiert sind, mt elner Verbindung

der- Forrel X' -R in der R und Xlgp\pespdspwdefiniert sind, I [/ (8
Wasserstoff sein kann, zu behandel n; c) eine Verbi ndung deﬁ“ﬂmm]““mn ﬂ:lm
Gegenwart eines Reduktionsmittels wie z.B. NaCNBH3 odor WastserSst of f "un¥l *
ei nes geei grebeiamVekindyng des folgerdepiFermptV.oder Pd mit el ner Ver bi ndung R - CHO
in der R eine Guppe derart ist, daB R -CH2- wie oben fU R definiert ist,
zu behandel n; 40 d) eine Verptraqung der fol génden Fornel 1V: X N

rN N (C Z- NH, )

|V Ar® 60 wobei Xi Ar; n w-(cci@'\‘ﬁf rt sNadMkni t
osgen behandel n; 33 EP O 660 868 Bi

Thi ophosgen, Har nst gf
| 11| 1112 | * CX" L * e) eine Verbindu der fol genden For nel

N - (CH2)n-N N-Alk Ar 10 wobei
X Aro h und Z wi e oben defiffert sind, und wobel Alk ein Alkalinetall wie
Nat ri um oder Kaliumist, mt einer Ver bi ndung der Fornel R5-X1, wobeil R5

ei ne ni eder gofdi kYyAr; ﬁmﬁ“e'oﬁémdehm SMAPSH wibei Wik BinOGH R Wid Wefun dder Kalidrh!
behandei n; 1 mit einer VfannS&nBQleNﬁJnhblrFﬁUd'lglvdéﬁrR“fémegrm%r)\l KyPErIEde i8¢ und Mobei X!

N (CH2) n- U wie oben definiert i, B @dRandeln;

), X1 f) eine Verbindung der folgenden Formel VI:  ~~~~~ w VI Ar 25 wobei X, Ar, n, U, Z
und Ww e oben definiert sind, und wobei Rl1" ei ne Cycl oal kyl - G uppe odor
ige C, - CA-Alkyl-Guppe ist, die eine oder nehrere Ester-, Keto- oder

Al d d- G uppen ent hal mt ei nernf gee\gnet en Red {onsmttel zu einer

ent sprechenden Ver bi ot i er enN <(@Hger URI el R1- C4- ANyl - oder

el ne 2Cycl oal kyl - G- upfh ¢ eiNe_oder nehrer roxy- Gruppen 30
enthalt; g) eine yef Formel 1, in der RWeine G uppe der Fornmel:
z 35 SS

~~~~~~~~~ (CHMY n- Uy \%
Ar :

25 .
wobei X, Ar, n, U, Z und W wie oben definiert sind, und wobei R!" eine Cycloalkyl-Gruppe oder eine
Cy - C4-Alkyl-Gruppe ist, die eine oder mehrere Ester-, Keto- oder Aldehyd-Gruppen enthdlit, mit
einem gesigneten Reduktionsmittel zu einer entsprechenden Verbindung zu reduzieren, in der R!
eine Ci - Ci-Alkyl- oder eine Cycloalkyl-Gruppe ist, die eine oder mehrere Hydroxy-Gruppen
30 enthélt;

g) eine Verbindung der Formel |, in der R eine Gruppe der Formel:

¥4
. 35 "(CHz)n—U/ \Y
o~

40
ist,
wobei n, U, Z und Y wie oben definiert sind, und wobei W Sauerstoff ist, unter Bildung der
entsprechenden Verbindung, in der W Schwefel ist, mit P2Ss oder dem Lawessonschen Reagens
umzusetzen,

45 und das erhaltene Derivat, sofern erwlinscht, im Anschiu daran in ein entsprechendes S#ure-
Additionssalz zu Uberfiithren.

2. Das Verfahren nach Anspruch 1; dadurch gekennzeichnet, daB Ar eine Phenyl-Gruppe, gegebenenfalls
substituiert mit einem Halogen oder der Methyl-Gruppe, vorzugsweise die 4-Fluorphenyl-Gruppe, ist,
50 und/oder daB X Cl oder F ist.
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4~/ w 40 ist, wobei n, U Z und Y wi e oben definiert sind, und wobei W

e e avnsabmmnen v oont I L

und das erhal tene Derivat, sofern erwOnscht, |mAnschI uBc ddrah ih €ln

ent sprechendes Saur e- Addltlonssalz Zu Uberf ~hren. 2. Das Ver f ahr e en nac ch
Anspr uch31 DasYadnfirep machereminserre e 2 gaacgrcp\,gel@quguclpﬁgg@ﬁ Qg GypyRpe der Forme
gegebenenfal | s substituiert mt einem Hal ogen oder der Methyl -G uppe,

vor zugswei se di e 4-Fl uor phenyl - G uppe, ist, zso und/ oder daB X O oder F
ist. 55 34 EP O 560 868 Bi 11 111111 11111
11111 91 1i * ¢ L ti s * 3. Dag€HygrBahrenYnach nach Anspruch 1 oder 2,
dadurch gekennzei chnet, daB R ei he G uppe ey Fornel z -(CH2)n-U Y W
10 ist, wobei n 2 ist; UNist; WSauerstof{[ oder Schwefel ist; Z -CH2-CH2-
oder -CH2-CH2-CH2- ist; und Y elne Guppe NR ist, in der R Wasserstoff
odor gjne Cl - C4-Alkyl-Guppe ist. 4. Das Verfahren nach Anspruch 1,

dadurch gekghpaRi ¢PRe1U N Ha R SHubrsbf b@e StifVelel iSt; ZeCHRiCHIUstgr TUS-GENWCH]-tist; Libd Y
i St aus: (- dind Gradke-NR st i dbr REWSIsbrewrt Saef éind cuom,.ph@n@mbpezsti% di hydro-1
Hinden-1-yl]piperazin-1 -yl]ethyl]-3-isopropyl-2- imdazolidinon-D nal eat;

(+ ) - t r as- das[\Brthrden raci-hnspiuerBt, (dddukdnLpokegphicinie}, -daf Ge tierbestiiite Vérbindung ausgewdhit

H i ndem- 1- yifdqos:perazin-1 -yl lethyl]-tetrahydro-2- (1

H) - pyri m di @ktahehi2Di-iSyChlondi(t-isipbieny!PR3-dihydrg-1H-indanzindlpigerazin- 1'V'19thyll‘3 isopropyl-2-
[2 [ 4] 5- Chimidazd@difah-Dilhgleat.phenyl ) - 2, 3-di hydro-1 H-inden-1 - w) erazin

-yl het hyl ] - t@ﬁm%&@ﬂbﬁfluog%(wofﬂwﬂ)rﬁ Qjﬁi'wmbhnqzrﬂymwmﬂdrv lﬂ it "’5‘¥‘¥°r%ms 1
-[ 2-[ 4- [ 5- Fi1Hbeyrimidmniion;Diy 'ﬁﬁ‘@l‘l | )-2, 3-di h 1 Hinden-1 ito peLasin-1

-yl jetfyl ] C%-i)ﬁgﬁggﬁd%; %'Of- i 'PB‘%N di“YRS "ﬂ%{'r‘e%klf"p"’fz’) Hf’iﬁ k yare

2-[4-]5- idinghiony Qi d n-1

_ )[/I ] Eat h)[/| ]- tzy? - - [ :lz ( grpl%efﬁ_ﬁ% -gl!\ rdlyor-]f;l-Plnd:]'eg-n'nge‘?#ln%-yl]gtwl}gbt%ﬁ{d?@é

Saur e- Addi t y i jalaltlg -

contragt ant )I'_:r?" LT n‘é&t@]ﬁ@%ﬂ;&ﬁﬂ&@ﬁﬁ@%%&d@ﬁ T wlﬁﬁwﬁ:ﬁﬁ;@g% 30 1.

Deriv6 de t 'én gghrg%@}gdngggfzgdane substitue en 5, ayant la formule

-gener al e: 3

Revendications
Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, DK, FR, GB, IT, L, LU, NL, SE

:

30
1. -Dérivé de trans-1-pipérazinoindane substitué en 5, ayant la formule générale:

| 35 ' _ N N-R
o~ \ / I

40

dans laquelle X est un halogéne ou un groupe trifluorométhyle, alkyle en Cq-Cs, alkylthio en C1-Cs,
45 alkyloxy en Ci-Cs, hydroxy, alkylsulfonyle en C1-Cs, (alkyl en C1-Cs)- ou difalkyl en C¢-Cs)amino,

trifluorométhylthio ou cyano;

R est un hydrogéne ou un groupe alkyle en Cy-Cs, alcényle en Cz-Cs, cycloalkyle ou cycloalkyl(alkyle

en C1-Cy), éventuellement substitué par un ou deux groupes hydroxy, ou R est un substituant

50

/5N
v, Y

5,, TN

w
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-N ! . N-R x 40 Ar dans | aquelle X est un hal ogbne OLL_un_gLaupe- —
trifluoronethyle, alkyle en G -C4, alkylthio en G -C4, 45 al kyl ox

Cl- 4, hydroxy, al kyl sul fonyl e egp ¢b600d68 BRI kyl en Cl-C4)- umﬂmll l& Hm
C-C4)amno, trifluoromthylthio ou cyano; R est un hydrog

al kyl e .en C1-C4, alcényle en C2-C4, cycloal kyl e ou cycl oal kyl (aI kyI een a
-4), 6veﬂ#ﬂ%PW@Hbﬁ¥"%ﬂﬂ@ﬁkﬂd%ﬁpar un ou deux groupes hydroxy, ou R est un
subst i t uany 9%6""20" 2); - 55 w 35  EP 0 560 868 Bi

| 111111 2,|q °“ N rf* é‘%!'éwshyr’@ [ou Hn greypogicloafiylp.cycloplkylméinylg allylogg t  CH

ou N Y es al nyl ntu umstlt%p &b‘ggﬁ %roa %ﬁdr&fyo%@ groupe
cycl ol kyl @Z"sy%é"??%j:'?fgﬁ é’ar t"f&‘ﬂm ﬁé{)z fy e en C2-C4,
event uel | enent - SLB Tt (" ar un ou deux groupes hydroxy, ou un groupe 5
phenyl e eventuel | enent substitu6 par hal ogene, trifluoronbthyle ou al kyle

en ClC4 West 0 ou S; Z est -(LH2)4-, | 2 t ~

~~~~~~~~~ 2 t2 -Cl12-C, - -Y-CH 2 R3 R3 16 ob R2 et
R3 sont un hydrogbne ou u 11%(1 —en C_-Céy—- = CH2-, - CH=CH-,
1, 2- phenyl bne, 6ventuel | enen u stl’tue par’h | ogbne ou trifl uororret hyl e,

ou, si U est un azote et Y est , Z peut augsi etre un 1,2-CsHACH2- (pour

former un systhnme cyclique qui nazolidinone ou -thione) ou 1 2- Cs H400-

(pouwsforner un systene cyclique quinazolidi nedi one ou

t hi oxoqui naz® etdRheme)n hpdrog@le ou un Alkylest QsiC: NOYIERCHEH2A Y Cld= Gh-enRipbérydnent

' su stitue 4yenmudierhantybubetituét par hdlagéneosrettifivptométhyie, cuksj lUesseun Lote-o0F osNR'AF pest  un
t hi cRybehidtie G H2PsdireH26 Wont {gener enm%té@mbwwmmp@hdmnkyv ethignp) @u 1,254

tout grouﬁ r(@% f° a6 gRFIsEe synliqus\auiezglidinedipre pu thiaxpqfrpzolidinoa®e®t un aci de

car bdkyl i of¥f é'Steﬂ“l '@ € yﬁ'eemma?umm%% haleoehe tilueropityle qyafkyie on 15l ou

oot o é‘g@g%x,?mse% gé kA A TR

a
g‘l anyl e ei}){ ’&?eserv 5)01 Flors ue Ar es un St Ie'%‘l?ue Béhyqut yR o u ed%s %?e u§e| S
addj ti ory, ot L 86 5n oh bl B B A0 Emaolidmen Bl r?g‘i%ydmxy,
trans-i-pi s&%f& &no% éi QmPaQeu ‘%ﬁ' i cegca |€‘sve“ cat i o
caracté6ris en ce est un groupe ventuel | enent substitu6 par

hal ogbng, Olblén@ﬁé"t)’dngﬂ -pﬂ&aﬂfoﬁrﬁﬁ{e%ﬂﬂsﬁtué'&\ QE%ﬁ@reoe‘ndugﬁion 1, carbbi8HRE BPELAS ABest €t | OU
en ce que g Gdipo Pnemié dventolierhdik sBHiGE pdr M3k oD'anyBZ b BlsREAREL S fBsdel 4- UG en
5 sel®n | anorpngs, 6adu dAlte udXest Cl 6. ACt Er'i Se en ce que

3. Dérivé de trans-1-pipérazinoindane substitué en 5 selon la revendication 1 ou 2, caractérisé en ce qus
R est un groupe de formule

36

i ) Z
- —(CHy),—U Y
40
w
dans laquelle n est 2; U est N; W est O ou S; Z est -CH,-CH- ou -CH2-CH2-CHz- et Y est un groupe
45 NR! dans lequel R' est un hydrogéne ou un alkyle en C;-Cs.

4. Dérivé de trans-1-pipérazinoindane substitué en 5 selon la revendication 1, caractérisé en ce qu'il est
choisi dans le groupe constitué par:
le dimaléate de (-)-trans-1-~[2-[4-[5-chioro-3-(4-fluorophényl)-2,3-dihydro-1A-indéne-1-ylipipérazine-1-yl]-
" 50 éthyl]-3-isopropyl-2-imidazolidinone;
le dichlorhydrate de (+)-trans-1-[2-[4-[5-fluoro-3-(4-fluorophényl)-2, 3-dihydro-1 H-indéne-1-yllpipérazine-
1-yl}éthyl]-iétrahydro-2(1H)-pyrimidinethione;
le dichlorhydrate de (-)-trans-1-[2-{4-[5-chioro-3-(4-fluorophényi)-2, 3-dihydro-1 H-ind&ne-1-yllpipérazine-
1-yl}éthyl}-étrahydro-2(1 H)-pyrimidinethione;
55 le dimaléate de (+)-trans-1-[2-[4-[5-fluoro-3-(4-fluorophényl)-2,3-dihydro-1H-indéne-1-yllpiperazine-1-
' ylléthyl}étrahydro-2-(1H)-pyrimidione; et
le dimaléate de (-)-trans-1-[2-[4-{5-chloro-3-(4-fluorophényl)-2,3-dihydro-1H-indéne-1-yllpipérazine-1-yl}-
éthyl]-tétrahydro-2-(1H)-pyrimidinone;

36



R est un,groupe de fornule 36 z -(CH2);--U y 40 w dans laquelle n
est 2; Uest N, West 0 ou S; Z est -CH2-CH2- ou -CH2-CH2- CH2- et Y- est—un
groupe’ 46 NR dans |equel R epto 560 8gg@1ogbne ou un al kyl e en

4. Dbriv6 de trans-i-pip6razi noi ndane substitu4 en 5 se um mmt“cﬂl on
1, caracteris6 en ce qu' il est choisi dans | e groupe co
2,

di mal eate d&tlpuy sqis “'ﬂ“{@ldeﬂ [ 5-chl oro 3- (4-f1 uor ophenyl ) - hydro 1

Hi ndene- 1-yl 6razi ne-1- Ly - 50 thyl]-3-isopropyl-2-im dazol i di none;

l e dichl Orf‘ Ptﬂ“‘ﬁg'ﬁa"(‘f@t pour un composé selon la revendlcatnon 1 dans lequel R ést un groupe de formule:

(+)-trans-1-[2-[4-[5-fluoro-3-(4-fluorophényl)-2,3-di hydro-1 H i ndbne-1

-yl pi 5dra2| ne- 1 -yl]6thyl]-t6trahydro-2(1 Mpyrl m di net hi one; | e

di chl orhydrate de Z

(-)-trans-1-[2-[4-[5-chl oro-3-(4-f l) - -di hydro- 1Hi ndbne-1-yl ] p

I p~razine- 1 -yl]thyl]-tet rahydro-‘Z@'&f?L@y{m yNet hi one; 55 |l e

dinmal egte de (+ )-trans-1 -[2-[4-[5-fluoro-3N¢-fl uorophenyl)-2, 3-di hydro-1

H i ndene-1 -yl ]piperazine-1- yl]6thyl]-t~trahNdro-2-(1l-pyrimdione; et le

di mal eate de (-)-trans-1-[2-[4-[5-chl oro-3-(4%f | uorophenyl)-2, 3-di hydro-1

H.ndbne-1 -yl ] pi perazine-1 -yl}- 6thyl]-tetrahydro-2-(1 3-pyrimdinone; 36

EP O 50 868 B1 111111111 111112121i!12121 1111111 et leurs sels d' addition

d' aci des. dans laquelle W est O et Y est NR', R! étant un hydrogéte, et i, Zoet URGtTaISl tpmadéemid dgpelar un

conpos6 sel averdivation\ic nathatigisé emcel quibest ub e deRéaxtion avac gn acigeeowlen doieraoivé; 8

z P1(C2) n- rec>duYioimaBléhyda Seul oudempréseacpudin elcl @gtd'de eiming, e taveiRih, haRgériiteant

un r ogendacyiaxymethyingstce (grodeihdtant e eongriquende-fepidsentédianiane [fmyle gimfiale dda fomvie] |

caract6ri s6 gélﬁra@el fini¢ flang da reypRdientient 1) dens drsuglie J¥ p5t $h Y Alasttovipfolg @ geursNR] nod

aci de #cti VG‘ '%R/‘??& H" 9’6\‘9?9:!“ ﬂ@q‘@bﬁIGStd’ﬂ°'§rﬁ’arﬂY &Qeﬂ%é" quﬂ %E‘b‘(‘)l"s‘&? ¥ une

amne, ou a¥ ?’ ’Z( cg it

consequence r'%%‘?’ ?’ ?&5 Vs qigp '°sf’¥f1¥°|a'5¥"? &Y °‘1' "‘feof’ 5‘6‘1‘1%? I)'I
a

d~fini e dans ellomanf, bftﬁlffﬁ%‘faf Mt S o9 e%t s un

eme u stu un ol

ans .
gr oupe R ou { us:eurs stltuant o%s si
01 OUPeA Qe typoe trﬁ@a% ISR Sl b, KD Plico 4 B GO Sl o m mu
groupes ConSt ﬁ)tdﬁsoﬂli)@ﬁst'd od @X@‘Qiﬂp@lﬁ“sv daﬁrﬁ 164 rs%&ﬁﬁ&nt@&ém{é Four ﬁlsGueri ?exceptlon
cycl oal kyl e, gé/ﬁ,ly@@ééﬁ@@)” e ou cycl oal Kyl (ou al cenyl) - kyl e(ou al cenyl e),
event uel | enengiy KieB% lob 182 @EBYRt dBisiO thdlRhdamTeMUARS 1d)sdbsaiints G8AniP BEURB Sous i)
6vent ugl | emengi-ds4shs to B2 6ot LA Isont oPblingdl pual @he hLHRFdUI RéWwPdtyGHquhdy & iass eamtnd €
-groupe const i ¢onfangdn@l l3a®Hmab d'azote et 0 BESHcR®s dakyad® R, detsbufrd] awor ontbt hyl e, al kyl e
en Cl-C4, al cquapd 8RstCH, Bkt cliskdahd las grogpes Einstitid4 paracy| oxy ou

iv) un groupe QB! tel que défini dans ii);

v) un groupe NB2B? tel que-défini dans iii); ou

35 vi) un groupe OC(0)B* dans lequel B* a la définition donnée pour B'.

S~ 6. Préparation pharmaceutique, caractérisée en ce qu'elle comprend au moins un composé selon la
revendication 1 ou § avec un support-ou diluant pharmaceutiquement acceptable.

40 7. Préparation pharmaceutique selon la revendication 6, caractérisée en ce qu'slle comprend un promédi-
cament selon la revendication 5 dans une huile pharmaceutiquement acceptable.

8. Utilisation d'un dérivé de trans-1-pipérazinoindane substitué en 5 ayant la formule générale | définie
dans la revendication 1, si ce n'est que la réserve de la revendication 1 ne s'applique pas, ou un de
45 ses sels d'addition d'acides pharmacsutiquement acceptables, pour la préparation d'un médicament
pour le traitement de I'anxiété, de la dépression, des troubles du sommeil, des symptémes négatifs de

la schizophrénie ou de la migraine.

9. Méthode de préparation d'un dérivé de trans-1-pipérazinoindane substitué en 5 selon la revendication
50 1, caractérisée en ce qu'slle comprend

65
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cyano; ou ii) QB , ob Qest 0 ou S et Bl est choisi parnr—%es-subgiltuants

d~finis pour B sous i) a |'exception de |'hydrogkne; ' NBZB3 o0 B2~
et B3 sont choisis | nd6pendam’rerEP pgeoeed B subst i tuant s| m
sous ii) 30 -dessus, ou B2 et B3 sont conbines ”ﬂl‘,ﬂ

noyau hdteroc cIIque de 4 a 8 chatnons contenant 1 A 3 atomes d" aZotd et O
a 3 atones & BFpiparat 4y cgmpasd de fadormyp llgideseuss est CH2, B est choi'si dans
| es groupes constitues par iv) un groupe Bl tel que défini dans ii); v) un

groupe NB213 tel quo d6fini dans iii); Qu 35 vi) un groupe OC(O) B4
dans | oquel B4 a la d6finition \\ee pour ;68 Kg'-' 6. Preparation
pharn%coutique, caract~ri see co conprend au noins un conpose

selon la revendication 1 ou 5 [avec Wn support ou diIuanllpharnacoutiquenent_
acceptable. 40 7. Pr~parat eut’l que selon |la revendication 6,
caract6ri s6e en ce qu' elle<“tonprend un|pronedi - canent selon |a

revengi cati on 5 dans une huil e pharmacguti quenent acceptable. 8.

Utilisation d un d~riv6 de trans-i-pipb6razinoindane substitue on 5 ayant 1a
formule g~n6rale | d6finie dans | a revendication 1, si ce n'est que la
reserve de lagscrua\aéivdide pipérasineldei@msie:appl i que pas, ou un de 45 ses sels

d' addition d'aci des pharnmaceuti quenent acceptabl es, pour l|la preparation

d' un medi canent pour |le traitenent dééL_aQéi~td de | a depression, des

troubl es du sommeil, des synpt8nes n~gatifs de | a schizophr6nie ou de |la

igrai ne. 9. Methode de preparati o' un tRe de trans-1- plpera2|n0|ndane
subseftue on 5 selon | a revendi cati on\50 1, caract6ris6e en ce qu'elle
conprend 55 37 a) Ie traitenent d'un conpos6 de |la fornule 11

-de8sous: xi

Ar avec -un d‘=~ ‘?agij%f PrAwleR les signifipgtiqas d‘i’@eﬁﬁlﬁ"dess‘fﬁa ﬁ ’QGS'X‘" halogqap o
ayant dans (% %@9 | ‘93‘?0%‘[1‘9'&:'&3[" f’hﬁ%h GO ELeSE PGl ys, et XI est un
hal ogene ou. il ‘mﬁﬁmgf?a 2[R CEIETHa ou un aryle comme |e

restg p-toluyle; b) le traitenent d un conpose ayant la formule Il
dedsous: 25 N NH 30

I!I X~~~ Ar 35 dans Iaquellﬁg—_}kz Ar sont tels que d~finis

-dessus, avec un conpos( *NR dan equel I
30 ' X
Ar
35 : dans laquelle X et Ar sont tels que définis ci-dessus, avec un composé de formule X'-R dans lequel
i _ Rt X' sont tels que définis ci-dessus, si ce n'est que R ne peut étre I'hydrogéne;
N c) le traitement d'un composé de formule Hl avec un composé R'-CHO, ol R' est un groupe tel que

R'-CHz- a la définition donnée ci-dessus pour R, en présence d'un agent réducteur, par exemple
NaCNBH; ou I'hydrogéne, en présence d'un catalyseur convenable, comme Pt ou Pd;
40 d) le traitement d'un composé ayant la formule IV ci-dessous:

N N—(CH,),-NH-Z-NH-R! v

Ar

60

dans laquelle X, Ar, R', Z et n sont tels que définis ci-dessus, avec CSz, le thiophosgéne, I'urée ou
le phosgéne;
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R et X sont tels que d~finis ci-dessus, si ce nWst que R'ne peut—&+e_
| I hydrogbne; c¢) le traitenent d un conpos6 de fornule | osd
R' -CHO, ®b R est un groupe tel qep o¥e0@é8B1a | a d6fini “'m MM’

i -dessus pour R, en pr~sence d'un agent reducteur, par exenple ou

I hydr ogene, en prdsence d'un catal yseur convenable, comme Pt ou Pd; 40
d) le trai tenﬁr’ﬂV%‘B'H?Ptéeﬁmsﬁwﬁﬂafwa‘upd/rms@"ﬁv ci -dessous: NsSA

: N (CH2) e- NH Z- NH R IV 45 50 dans | aquelle X, Ar,
Rl, Z et n sont tels que d6finis ci-dessus, avec CS2, gzl e thiophosgbne,
| "urVe ou | e phosgbne; {5 38 EP ¢/ 560\868 Bl /7 \ 1*11 1
I IM ° [IPDe) le etrentTe conpNsHCHntN a f gNmoAle vV cV- dessous:
B~ 4 40

~~NN\CH2Y, -- yN-Al ¢ X
A dans Iaqtbfﬁ/e X, Ar, n et Z sont

tels que dMini s %i -desSus, df Alc est un netal alcalOn comme |e sodium ou
| e potgssium avec un conposg de formule R5-X1 dans |aquelle R5 est un
groupe al kyle is en G “~C4 at Xl est tel que d6fini ci-dessus; f) la
rTeduction d un conpos6 ayant la forrmule VI ci-dessous: X0 J X
NVIN- ( CH2) H- UdnRllaquee W, Ah ndaliSsonb@id@jub Qéfikis ofblessud, etlhic dst@h mbtdb aBdlin lcBrnie IO
definis ci-dessum ddtle Potaseitin, avec G QpBséCdeTbriale 7 X dand 1saLidiy IRe e€trun Qroupd dikyle
contenant un auCpt.us Kbest &I gle@dtnea-dester, ctone ou al dehyde, avec un agent
30 I eduf} tagéduciipo ritue eartyboss ayaatua fofnaderid ci-dessco®NPOS6 cor r espondant dans

| equel Rl est un groupe alkyle en Cl1 -C4 ou cycl oal kyl e contenant un ou

pl ushéurs groupes hydroxy; g) la reggt-i-o& d' un conpos@ de fornule | dans

| equel R est un groupe~tg formnul e: /

: Y Naguel NCH Vet yNoR'"t e
PIR ec Paque ule reactiﬁé 48 © e
I

dMinis ci-dessus et

i Lawessons pour Ccoupes6 correspondant dans quel West S; et si
désir4 la transfofma- tion ulfdrieure du derivé obtenWen un sel d' addition
d aC| d&correspondant. Reven ations pour |les Etats contractants sul vants
: 50 1. Mbthode de preparation d un dériv6 de

trans 1- pi p6razi noi ndane substitu6 en 5, ayant la forrnule g~ndrale: 55

dans laguslle X, Ar, n, U, Z et'-W sont tels que définis ci-dessus et R'" est un groupe cycloalkyle ou

alkyle en Ci-C; contenant un ou plusieurs groupes ester, cétone ou aldéhyde, avec un agent
30 réducteur convenable, pour former un composé correspondant dans lequel R' est un groupe alkyle

en Ci-Cs ou cycloalkyle contenant un ou plusieurs groupes hydroxy; '

g) la réaction d'un composé de formule | dans lequel R est un groupe de formule:

35

R

Z
/N
| ——(CH»..-—UYY
40 W

dans laquelle n, U, Z et Y sont tels que définis ci-dessus et W est O, avec P2Ss ou le réactif de
45 Lawessons pour donner le composé correspondant dans lequel W est S; et si désiré la transforma-
tion ultérieure du dérivé obtenu en un sel d'addition d'acide correspondant.
Revendications pour les Etats contractants suivants : ES, GR

50 1. Méthode de préparation d'un dérivé de trans-1-pipérazincindane substitué en 5, ayant la formule
générale:

- 56
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39 ¢ s¢j 1111111 111111 11111 11D1111hm EP O 560 868 BI ” :
c L M S * N N-R 51 Ar 10 dans laquelle X es m"”ﬂmuyw,gﬂj"’
un groupe trifluoronbthyle, alkykroseofegBf, al kylthio en C

en G -04, hydroxy, alkylsulfonyle en G -04, (alkyl en d-C4)- ou-di(alkyl
en CG-C4)amno, trifluoronethylthid ou cyano; R est un hydrogbne ou un
groupe al kyle en C, -C4, alcenyle en C02-C4, cgcloalkyle ou

cycl oal kyl (al kyl e 15 C4) 6vent del | nt substitu6 par un ou
deux groupes hydroxy, ou R Nant Y NOR

(CHO|)n U Y w2 st entier de 1 a 6; U est CH
ou NN°Y est CH2, 0, S o;#_ R et aF un ydr ogbne ou un groupe
cycl oal kyl e, cycl oal kyl it hyl e, al kyl e en 30 C -C4 ou alcényle en

C2-C4, 6ventuel |l ement substitu6 pariun ou deux groupes hydroxy, ou un
‘groupe phényl e eventuel | enent substf‘f u6é par hal ogbne, trifluorondthyle ou -
alkylg en C, -C4; West 0 ou S; Z est -(CH2)4-, 35 -CH2-C, -CHCO-C2-. 2

2 40 dans laquelle X est un halogéne ou un groupe triflubfaméthyle, alkyle en Cy-C:, Ayt e6,-8L, R3
sont un hyghRepes dpl¢4,umyaask)kg>é\kas@fanza -c4,%‘ﬁ£f"ah +) on Wit iﬁﬁn CiLB, )arhiRdl Pe
, 2-  phdnytiferon@ingihiolrlcyaeent substi tu6 par hal ogbne ou trifl uoronothyl e,
ou Si U eRbstliin hgdrogdte 6 unYgrowmb atke en C1-OIR alcénglelLd,-Ca LG/Bibaliierod cyidloalkiiGikpe
1, 2- G6 HA CHzr Ci{Gap éreniveNement sulbstith§ pir @Bu G4LR Igiogped hgioxg 2oudd éstlumabitant - t hi one)
ou 1, 2-CSHACO- (pour former un systbne cyclique quinazolidi nedi one ou
wqw nazol idino- ne); et Ar est un noyau phényl e eventuel | ement
sub tu! par hal ogene, trifluorom-thyle ou alkyle en G -C4, ou Ar est un
noyau t hi ophene ou furane 6ventuel | ement ?u s¢\| tud par alkyle en C -C4; so
t out Proupe hydroxy pr6sent 6t an.t_x@.g?u_qg eneEgt esterifi6 avec un acide
car boxylique aliphatique ayant 2 24 at o e carbone inclus; sous
réserve que, lorsque Ar est un phenyle 6ven uel | ement substitu6, R ne
pui sse pas Stre un hydrogbne ou un groupe yle en CO-C4 ou alcenyle en
C2- CA 6vent uel | enent substitu6 par hydroxy; ou un de ses sels d'addition
d' aci des pharnmaceuti querrent accept abl es ou un de see pronrdi canents, 55

caract eri sgfis RRuetf e n ShtbFascORr €nd 40
U est CH ou N;
Y ast CHz, O, S ou N-R’, R! étant un hydrogéne ou un groupe cycloalkyle cycloalkylméthyle, alkyle en
30 C1-Cs ou alcényle en C;-C4, éventuellement substitué par un ou deux groupes hydroxy, ou un groupe
phényle éventuellement substitué par halogéne trifluorométhyle ou alkyle en C1-Cy;
WestOouS; .
Z ost '(CH2)4-

35 .
o~ P F ;
_CHz“(f“ ’ ~--CH;—(l:—CH;—-

40 R3 R3

ol R? et R? sont un hydrogéne ou un alkyle en Cy-Cs, -CH=CH-CHz-, -CH=CH-, un groupe 1,2-
phényléne, éventusllement substitué par halogéne ou trifluorométhyle, ou, si U est un azote et Y est
45 NR!, Z peut aussi étre un groupe 1,2-CeHs CHz- (pour former un systéme cyclique quinazolidinone ou
-thione) ou 1,2-CgHs CO- (pour former un systéme cyclique guinazolidinedione ou thioxoquinazolidino-
ne); et
Ar est un noyau phényle éventusellement substitué par halogéne, trifluorométhyle ou aikyle en C1-Cs, ou
Ar est un noyau thioph&ne ou furane éventusllement substitué par alkyle en Ci “Cs;
50 tout groupe hydroxy présent étant éventuelloment estérifié avec un acide carboxylique aliphatique
ayant 2 4 24 atomes de carbone inclus;
sous réserve que, forsque Ar est un phényle éventusiiement substitué, R ne puisse pas étre un
hydrogéne ou un groupe alkyle en C1-Ca ou alcényle en C2-Cs éventuellement substitué par hydroxy;
ou un de ses sels d'addition d'acides pharmaceutiquement acceptables ou un de ses promédicaments,
55 caractérisée en ce qu'elle comprend
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EP ©.560, 868 Bt | . 41 e O A v A e O GO
M S * a) le traitenent d' un conpos6 de la formule 11 ci-dessous: xi XJIX

10 ¢ 7 % EP 0 560 868 B1 A avoc u
pi perazine de formule: tS HN NR 20 X, Ar et R ayant Elmﬁ]m'lgmﬁ Ilu“'ﬁ
| es significations donn6es ci-dessus, et X est un hal ogeme ou - 0302

R4 est un al kPl'etraitgnent d'aHeompgsd de '%1?09‘!'%9 ibeifieasouse reste p-toluyle; b) le

traitenent d' un conpose ayant la fornule Il ci-dessous: 25 N~t jNH
Il 30 Ar 35 dans laquelle X et Ar sont tels quo dMinis ci-dessus, avec un
conpose de formul e X -R dans | ogue ,~-J X1 R et Xl sont tels que

dMini$ ci-dessus, si ce n'est qu\
tralterrent d' un corrposG de for
‘un groupe tel que R -CHz-
pr6sence d' un agent r6ductefr, par exe
| Phydr ggbne, on presence d'un catal yse

fut Stre | hydr ogbne; c) le

ec un conpos6 IR -CHO, ob R est

A donnee ci-dessus pour R on

pl e 40 NaCNBH3 ou

r. convenable, come Pt ou Pd; d) le

traitenent d'un conpos6 ayant |la formul'e IV ci-dessous: X5 <N

N-(CH2), - NH- Z- NH- R |V 50 A
dans | aquel | eav¥e urﬁdenvd?:’lapqiraiheae&me tels quo d6finis ci-dessus, avec CS2,
| e t hi ophosgene, |1'ur6o0 ou | e phosgbne; 55 41 < Q EPO 510 868
Bi111dssl 111iill 2 ii li e) le traitement d' un corrposG ayant la formule V
i -dessous: -N N (CH2)N N- Al

0 {0 _ elle X, Ar, net Z sont tels
queNdéfinis ci-dessus, et Alc est u calin comme le sodiumou |e
pot assi um avec un conpos6 de fornule dans laquell e R5 est un groupe

al kyl e®%i s inf~rieur et X1 est tel que dMini ci-dessus;

X, Ar ot R ayant dans ces formules les significations données ci-dessus, et X' est un halogéne ou
-0S0:R* ol1 R* est un alkyle comme GHs ou un aryle comms le reste p-toluyle;
b) le traitement d’un composé ayant la formule Nl ci-dessous:

25

N NH
_ ' 111
30 . \._._./
X :

35 :
. dans laquelle X et Ar sont tels que définis ci-dessus, avec un composé de formule X'-R dans lequel
e R et X! sont tels que définis ci-dessus, si ce n'est que R ne peut &tre I'hydrogéne;
c) le traitement d'un composé de formule Il avec un composé R'-CHO, ol R' est un groupe tel que
R-CHz- a la définition donnéde ci-dessus pour R, en présence d'un agent réducteur, par exemple
40 NaCNBH3; ou I'hydrogéne, en présence d'un catalyseur convenable, comme Pt ou Pd;
d) le traitement d'un composé ayant la formule IV ci-dessous:

© N N—(CH), NH-Z-NH-R! v

50 Ar

dans laquelle X, Ar, R', Z et n sont tels que définis ci-dessus, avec CSz, le thiophosgéne, l'urée ou
le phosgéne;
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f) l»a reductl on d' un conpos6 ayant la formule VI ci- desm

~~~~~~~ NN-(CN), T-UN,NNR VI X '
~~~§~w.2;5 dans | aquelle X, Ar repP Ose0sed BIV sont tels qu m ,{’ﬂﬂf”ﬂnﬁmus
et R1 est un groupe cycl oal kyI e ou alkyle en C -C4 contenante '
pl usi eurs groupes ester, c6tone ou al déhyde, avec un agent 30

r 6duct eur cGM?éfﬂ@ﬁmeetqdwmomp‘lfﬁmﬂ“afvmwewsasim’respondent dans | equel Rl
est un groupe al kyle en Cl-C4 ou cycl oal kyl e contenant un ou plusl eurs

~groupes hydroxy; g) la rdaction d u;__meosG de forn‘gj e | dans | equel R est

un groupe de fornule: 7\

z H® I NXy—T—N-~~ N—(CH)= n Nos#g v 4

w dans |aquelle n, gnt tkl S gfua dMinis dessus et West O,

avec P2Ss ou le rea 5 messons pour donner e npose correspondent

dans lequel WesX'S; e si dbsird la transforma- 45 O tion ulterieure

du d6pi v6 obtenu en un sel g}raddi tion d' acide correspondent. 2. Msthode

salon la revendication 1, cdlacteris6e en ce que Ar est un groupe ph~nyle

event uel | enent substitu6 par hal ogbne ou n6thyle, de pr6f6rence un groupe

4-f | uor ophdrghsClaquehéox, ANn GEZGuiR tofs Gel défihis Gittiebsus, B A stduh métaiSaicalincomhel le

EP O 5BO 86&odim ou le potassium, avec un composé de fornulsl A°L " Idahs llatiiolle RS dsbtml grupeldikyibode

sel onsl a r evwddridurat Ki @sntellque WS cidessesst 6ri s6e en ce que R est un groupe de

formul e z 5 )¢ @eli@dn d'ul tomposé ayant layormwid ) dhaessodsaquel e n est 2; Uest N W
- 0 ou S; Z est -CH2-0H2- ou -CH2-CH2-CH2- ot Y est un groupe NRL dans

| e i Rl est un hydrogbne ou un alkyle en C -C4. i 4. Mot hode selon | a
revendi cation 1, caragtdrisde on cg/quo\ e conposd agar 6 est ch0|sl dans
| e grdupe constitu6 (P e—ecH-rra-adit e deN-—(CHg)n N—RI!"

(-)-trans-1-[2-[4-[% 4f|\{gigp’honyl) drolllndbnelyl]pl
p6razi ne-1-yl]- K4 Fhyl ] -3-1sopropyl - 2 i mjdazol i di none; le

di chl orhydrate dK (+)-Yrans-1-[2-(4-[5-fluoro-3-(4-fMwiorophdnyl) -

2, 3-d2|5hydro 1 f-indbns-1 -yl} pipdrazine-1 -yl]6thyl]-t6trahydro-2(1
tOpyrim’di ne-t hi one; 20 | e di chl orhydrate de
(-)-trans-1-[2-[4-[5-chloro-3-(4-fluorophényl)-2,3-di hydro-1Hindbne-1-yl]p

i pdrazi ne- jdansyuac]ugﬁehy lal, nt @7 &Y dnPreid (qhe BistiRY udxssd.s BER' Bt @R oudeecyglamie%at e de
+ ) -trans- Likyb 2n| &- d§45anleHQii @n Ju( Fluslelird OfrépElBstdr) cétond-dili ¥dR; dvek N et 1

Yl ] plop~r azirgdctear cohvdhdbl! dout 1Binfer Gy Bdntposd ddrmepidiidantl dahdIBGURI R'edst hﬁgrd&déﬁik@lat e de
) -t r ans- 1-eh 2y {4 ol Bycwbikydd eonBndndurd dulplusiagrh gavdel hydroxy;

g) la réaction d'un composé de formule | dans lequel R est un groupe de formule:

(
(-

- 35 | /Z\
NP —(CHy);—U Y
“ w

dans laquelle n, U, Z et Y sont tels que définis ci-dessus et W est O, avec P.Ss ou le réactif de
Lawessons pour donner le composé correspondant dans lequel W est S; et si désiré la transforma-
45 tion ultérieure du dérivé obtenu en un sel d'addition d'acide correspondant.

2. Méthode selon la revendication 1, caractérisée en ce que Ar est un groupe phényle éventuellement
substitué par halogéne ou méthyle, de préférence un groupe 4-fluorophényle, et/ou en ce que X est Cl

ouF,
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2, 33di hydro 1 Hi ndene- 1-yl] pi p6razi ne-1-yl]6thyl J-tetrahydro-2(1IH

4gyil Tvdl none; et lours sels d ad(élptol '.;)628%2 . d" aci des”“mmml “ﬂ”ﬂﬂlﬂ“lSS

3. Méthode selon la revendication 1 ou 2, caractérisée en ce que R est un groupe de formule

N
—cmy—u] Y

w

10

dans laquelle n est 2; U est N; W est O ou §; Z est -CH2-CHz- ou -CHz-CHz-CHz et Y est un groupe
NR' dans lequel R! est un hydrag&ne ou un alkyle en Gs-Cs.

15 4. WMéthode selon la revendication 1, caractérisée en ce que le composé préparé est choisi dans le
groupe constitué par:
le dimaléate de (-)-trans-1-[2-[4-{5-chloro-3-(4-fluorophényl)-2,3-dihydro-1H-indéne-1-yl]pipérazine-1-yl}-

k\._/f éthyl]-3-isopropyl-2-imidazolidinone; ie dichlorhydrate de (+ )-trans-1-[2-[4~[5-fluoro-3-(4-fluorophényi)-

2,3-dihydro-1H-ind&ne-1-yllpipérazine-1-yljéthyl]-tétrahydro-2(1H)-pyrimidine-thione;

20 I dichlorhydrate de (-)-trans-1-[2-[4-[5-chloro-3-(4-fluorophényl)-2,3-dihydro-1H-ind&ne-1-ylJpipérazine-
1-yljéthyi}-tétrahydro-2(1H)-pyrimidine-thions;
le dimaléate de (+ )-trans-1-[2-[4-[5-fluoro-3-(4-fluorophényl)-2,3-dihydro-1H-indéne-1-yllpipérazine-1-
ylléthyl-étrahydro-2(1H)-pyrimidinone; et le dimaléate de (-)-trans-1-[2-{4-[5-chloro-3-(4-fluorophényl)-
2,3-dihydro-1H-indéne-1-yllpipérazine- 1-ylléthyl}-tétrahydro-2(1 H)-pyrimidinone; et leurs sels d'addition

25 d'acides.
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