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L '_-AMINOMETHYLINDAN' » -BE ; M.ZOTHIO.PHENFS .
E Fle_,ld-'of_ t_he_ lntrentto'n.' |
, The present lnventlon relates toa novel class of substrtuted ammomethylmdans,

10 “'_ Lo )
~ Background of the Invention. -

. 20 : : : :
- GB Patent No 2 093 837 A relates to a class of 1-ammoalkyl tetralrne derivatives =

: -—-2 3-dlhydrobenzofuranes, 2 3-d|hydrobenzothiophenes. -1 a—dlhydrmsobenzofura—
nes, and -1 s-dlhydrolsobenzoth|ophenes having effect at central s-HTm receptors .

These amrnomethyl compounds are therefore useful in the treatment of oertaln

: psychlc and neurologlc dlsorders

IA: f_'ewjaminome_thyl_indans and r___elatéd compo'unds are knoWn from _t_he"-_' prior art, -

| .Z’Descnptlon paged e 'fo,paéed ?’O _ . -, 8@,%03th —0
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" ,So EP patent 0 281 261 dlscloses 1-ammomethyllndan S—ammomthylbenzofurane )
“ and 3-ammomthylbenzoth|ophene denvatlves thh a hydroxy group or a substituted
_hydroxy group . in the 6—pcs|t|on (mdan) or S-posmon (benzofurane benzothio- -~

- 'phene) These compounds were found to show central dopamme agonrst actlvrty. in -

T 'partrcular to show effeot at presynaptlc dopamlne receptors

o havmg one or.more hydroxy or alkoxy substituents in. the -, 6~ and/or 7—pos|t|on
Co and: clarmed to show adrenerglo and dopamlnergrc effects, thus belng useful in the

j'treatment of hypertenslon DeBemardls et al.in J.Med. Chem., 1985, 28 (1 0),1398- -

o lrnes, -mdans and benzocyclobutenes

=3

1404 drscuss such effeots with respect’ to dlhydroxy-substituted amlnomethyltetra-

different functional dopamme receptors, thus havrng different therapeutlcal effects,

o such as effects in schrzophrema, hypertensron and Parklnsomsm .

S o
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s DE Patent No 39 24 365 A1 descnbes aclass of 2-am§10-7-c’%ibam§§'ﬁetral|@e gr

' ._;_'EP Patent No o 402 923 A2 dlsoloses 2 5-d|am|notetral|ne denvataves alleged to :
- have central dopamme agonrstrc actrvrty, wrth dlfferent compounds mteractrng with -

",%
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vatives sald to have presynaptlc dopamine agomstic properties and aocordmgiy N |
f'_'antthypertenswe and heart rate decreaslng effects and effects in the centrai

- _'.'}:nervous system._

- ‘sing propemes Said patent genencaily covers compounds havmg substituents in

ln u. S Patent No 4 500,543 certaln 1-am|nomethylphtaiane compounds are said |
E X show adrenergic effects and accordlngiy. antlhypertensive and heart rate decrea-

a .'_the5— 6- and/or 7-posrt|cn .: :

L 'lsobenzofuranethione denvattves ciaimed to. have anaigesnc andlor antxconvulslve'

FR Patent No. 2 548 146 relates to S-amlnomethyithiophtahde and S-ammomethyl-

E _effects

15

. _dl'inic:ai _-s_tudie__s_of 'known-“compoun'ds"having 5-HT;4 agonistic activity, such as bus-

o 20

- None of these references discuss or suggest that any of the compounds have 5-

HT1 A receptor actiwty

 pirone, 8[4-[4-(2- pyrimidyl)~1 -piperazinyl]butyI]-S-azaspiro[4 S]decane-7 o-dione,
L geplrone 4 4-d|methyi- -[4-[4 (2-pynm|dyl) 1-p|perazmyi]butyi] -2 6—pipendinedione :
'-_-and |psap|rone, 2-[4-[4 (2-pyrrmidyl) 1-p|perazmyl]butyl] -1 2—benzothiazoi-3(2H)-
_ one-1, 1-d|ox;de have shown that. such compounds are useful in the treatment of
-_anxlety dlsorders suoh as generahsad anxnety dnsorder, panic disorder, and obses-
'_..sive compuiswe disorder (Glitz D A, Pohl, R., Drugs 1991 41, 11). Also precimical g
. studtes mdlcate that compounds W|th 5-HT1A agomstlc effects are useful in the treat- -

','ment of the above mentioned anxiety reiated dlsorders (Sohlpper Human Psycho-“-

o pharm 1991, 6,859).

There is also evrdence, both ciinlcai and precltmcai, in support of the beneficlai

; effect of compounds havmg 5-HT1a agomstlc actwnty in the treatment of depresslon :
: _as well as lmpulse control disorders and alcohol abuse (van Hest Psychopharm.,
-'-1992 107 474; Schlpper et al, Human Psychgpharm 1991 6 853 Cervo et ai -

NN

- Eurd. Pharm., 1988, 156, 53 Glltz D.A, Pohi R Drugs1991 41, 11) 1«;

'»;-,1,
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- --.__5-HT1A agomstsuc compounds |nh|b|ts isolatlon-lnduced aggression in male mice

dlcating that these compounds are useful in the treatment of aglresslon (Sanchéz

h "-et al, Psychcpharmacology, 1992 in press)

: -,Furthermore, compounds havmg 5-HT1A agomstic actMty have been reported to

. f_show antlpsychotlc effect in animal mode|s (Wadenberg and Ahlemus, J. Neural
" Transm, 1991, 83, 43; Ahlenius, Pharm. Tox., 1988, 64, 3; Lowe et al., J. Med. -
- Chem., 1991, 34, 1860; New et al,, . Med Chem 1989, 32, 1147, and Martin et

_aI , J. Med Ohem 1989 32, 1052)

o Recent studles also mdtcate that 5-HT1 A receptors are |mportant in the serotonergtc

.mcdulatlon of. halopendol-mduced catalepsy (Hicks, Life Science 1990 47, - 1609)

:-suggesting that 5- HT1A agomsts are useful In the treatment of the side effects _

_"3'_|nduced by conventronal antlpsychotic agents such as e. g halopendol -

o __ Compounds havmg 5 HT1 A agomstrc aotMty have shown neuroprotectwe propertles .

. '_m rodent models of focal and global cerebral |schaem|a and may, therefore,

-':useful in the treatment of nschaemrc dlsease states (Prehn Eur. J Pharm 1991,
-203 213, N | |

20 : : _
'_Both ln ammal models and in cllmcal trfals it has been shown that 5-HT1 A agonists

_ _exert antrhypertenswe effects via ‘a central mechanlsm (Saxena and Viltalén, L -
Trends Pharm SCI 1990, 11 95 Gllhs et al J Pharm Exp Ther 1939 248 851). -
Gcmpcunds havxng 5—HT1A agomsﬂc acttwty may, therefore be heneflclal in the _ '

,'treatment of card|cvascular dlsorders

'_Accordmgly, ccmpounds havmg 5- HT1A agomstrc actwnty are belreved to be useful

'in the therapy of such condlttons and thus belng hlghly deswed S

30

| Summary of the invention B

’ '_It has now. been found that certaln novel amlnomethylmdans. -2 3-dthy'drobenzo- :

B :.ffuranes, -2 3-d|hydrobenzoth|ophenes -1 3-d|hydr0|scbenzofuranes and -1 3—d|hy- . B

L _Ré.'c‘e'.iv.'e:.d.'-"l‘-'-i.lné."- 22Feb1945 S brint Tiee 20, 70b 201
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drorsobenzothlcphenes have agomstlc eﬁect at central 5-HT1 A receptors

Accordlngly, the present rnventlon relates to a novel class compounds havmg
general Formulal - ' ' S

| '?,_wherern one of X and Y is CH2 and the other one is selected from the group

| ‘consrstlng of CHz ) __0 and S

SRRRE T

.. Riis selected from the group cons|st|ng of lower alkyl Iower alkenyl lower alkynyl

_cycloalk(en)yl cycloalk(en)yl—lcwer alk(enlyn)yl aryl-lower alkyl, acyl, lower-alkyl

'sulphonyl trlﬂuoromethylsulfonyl arylsulphonyl R10ZCO- where Zis O or S and

e 'R10 is alkyl alkenyl alkynyl cycloalk(en)yl cycloalk(en)ylalkyl or. aryl, or'.
o -'R11R12NCO— where R11 and R12 are mdependently hydrogen, alkyl alkenyl alkynyl

- 15

'-cycloalk(en)yl cycloalk(en)ylalk(enlyn)yl oranyl; - o . |
‘Rz is selected from the group consisting of hydrogen, loWer alkyl lo‘Wer alkenyl,

- lower alkynyl cycloalk(en)yl cycloalk(en)yl-lower alk(en/yn)yl aryl-lower alkyl;
“R3-Rsare mdependently selected from the group consrstmg of ‘hydrogen, halogen,

.20

B . Iower alkyl lower alkoxy, acyl Icwer alkylthro hydroxy. lower alkylsulphonyl cyano. B
-tnﬂuoromethyl cycloalkyl cycloalkylalkyl or nitro; . N
'Re and R7 are each hydrogen or lower alkyl or they are lmked together to constitute E

. a3- 7-membered carbocychc fing, | -
| " R8 and Re are- mdependently hydrogen, alkyl alkenyl, alkynyl, cycl,oalk(en)yl.
o ’-cycloalk(en)yl-alk(enlyn)yl arylalkyl or agroup - O | -

whereln F{13 is hydrogen, lower alkyl lower alkenyl lcwer alkynyl 'cycloalk(en)yl

N— R13

'-_'.-:_._'cycma]k(en)yl-lower alk(enlyn)yl aryl—lower alkyl or aryl W |s O or S and ris 2 6; |

-ooer

© Received Tine22FR 1945 S print T 22.Feb 20:00 |
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‘Reéand R® are Ilnked together in order to form a 3 -7 membered nng contarnmg one

"'-',nltrogen atom, R

-any alkyl cycloatkyl or cycloalkylalkyl group present being optronally substltuted '
-with one or two hydroxy groups, whrch agam are optionally: estenfied with an - |
allphatlc or aromatlc carboxylic ‘acld; and any aryl substituent present bemg optro- :

| _-nally substrtuted wlth halogen, lower alkyt lower atkoxy, lower alkylthro, hydroxy, S

o Iower alkylsulfonyl cyano, tnfluoromethyl cycloalkyl cycloalkylalkyl or nrtro

' and pharmaceutrcally acceptable acrd addrtron salts thereof

In general the compounds of the mvenflon have been found potently to inhibit the :

- '_ blndmg of trttlated 8 hydroxy-2-d|propylamlnotetrahn (B-OH DPAT) to 5-HT1 A

| '_receptors m vitro . Furthermore, the present compounds have in: general proven to
o show 5-HT1A agomstlc properties in vivo. and they have been found to show effects |

.in animal models predrctwe of antrpsyohotlc and anxrolytlc propertles respectlvely

ST

_Accordrngly. the compounds of the mventron are considered useful as drugs for the
_ 'treatment of psychosrs, anxrety drsorders, such as. generallsed amuety dlsorder
panrc dtsorder and obsesswe compulswe dlsorder. depresslon |mpulse control

_ -.d|sorders, alcohol abuse aggressron. |schaem|c dlseases srde effects induced by

: _’comprrsmg at least one novel compound accordlng to the mventlon as deflned

: -'_"conventronal antrpsychotrc agents or cardrovasoular drsorders

' Aocordlngly, rn another aspect the |nvent|on provrdes a pharmaceutlcal composmon

o above or a. pharmaceutlcalty acceptabte acld addition. salt thereof thereof in a’

25

" _"tn a further aspect the present lnventron provrdes the use ofa compound accordlng B

B therapeutlcally effectlve amount and in comblnatron with one or. more pharmaceutl- |
."cally acceptable carners or drluents '

o o the 1nventlon or a pharmaceutlcatly acceptable acid addition salt thereof for the - |

o manufacture of a pharmaceuttcal preparatlcn for the. treatment of psychosls anmety .

.. _drsorders, depressron, |mpu|se control drsorders. alcohol abuse, aggressron,
o o |schaemtc dtseases stde effects tnduced by conventronal antrpsychotlc agents or

- _cardrovascular drsorders

o Reseived e nE 104 O print Time . 22.Feb 20:01 -
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Detarled Descrrptron of the Invention. : L

| : Some of the compounds of general Formula I may exrst as optrcal isomers thereof
T _and such optlcal lsomers are also embraced by the rnventron B '

As used herern the term alkyl refers to a C1-C20 stralght chaln or branched alkyl

o f,.group and. s:mllarly alkenyl and alkynyl mean a 02—020 strarght charn or branohed_ "

_ '_ o hydrocarbon group having. one or more double bonds or tnpple bonds, respectrvely _
.. The term cycloalkyl deslgnates a carbocyclrc nng havrng 3-8 carbon atoms,

10

mclusrve, or a brcyclrc or tncycllc carbocycle. such as adamantyl

o .'__The terms lower alkyl lower alkoxy, lower alkylthlo, etc refer to. such branched or_ -

' _unbranched groups havlng from one to six carbon atoms mcluslve  Exemplary of o

o such groups are methyl ethyl 1-propy| 2-propyl 1-butyl 2-butyl 2-methyl-2-propyl

S

'2-methyl- -propyl ‘methoxy, ethoxy. 'l-propoxy, methylthro, ethylthro, -propylthro, .
' "2-propy|th|o, methylsulfonyl ethylsulfonyl or the like. Slmllarly lower alkenyl and

- o lower alkynyl refer to such groups havmg from two to srx carbon atoms, mclusrve
L and one or more double or tnpple bonds respectrvely o

- alkynyl group

_._The expresslon alk(en/yn)yl means that the group may be an. alkyl alkenyl or :

.The term aryl refers to a mono- or brcyclrc carbocycllc or heterocycllc aromatic
g group, such as. phenyl mdolyl threnyl furanyl pyrldyl thiazolyl benzofuranyl -
benzothrenyl benzrsothiazolyl and benmsoxazolyl B - '

- --Ha!ogen meahs_fluoro, éhlorc., bror'no'or -'i_odo.'- .

L As used hereln the term acyl refers toa formyl alkylcarbonyl alkenylcarbonyl |

alkynylcarbonyl arylcarbonyl arylalk(en/yn)ylcarbonyl cycloalkylcarbonyl or

- o cycloalkylalk(en/yn)ylcarbonyl group

| ln Formula I, x is preferably CHz, 0 orS and Y ls CHg

o .R-e'c_e'..i.:r_e_(l Trme 22 Feb 19 45 Prlnt Tlme _22'._F'e._b, 20:01
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| R1 is preferably an aryl-lower alkyl group, an acyl group, a lower alkylsulfonyl group

or a group Fl11R12N-CO— wherein R11 rs hydrogen or lower alkyl and R12 is hydro-

“gen, _alkyl aryl,: or cycloalkyl Most preferably, R1 is benzyl or substrtuted benzyl

formyl alkylcarbonyl in partrcular aoetyl arylcarbonyl |n particular benzoyl or sub-

- _' .stltuted benzoyl, or a group. R11R12N CO- wherein R11 is hydrogen or lower alkyl
o .jand R12 is hydrogen, lower alkyl phenyl, substrtuted phenyl or Cs-¢ cycloalkyl.

L -'_R2 is preferably hydrogen or lower alkyl each of R3 R4 RS ls preferably hydrogen '
or halogen and R6 and Fl7 are preferably both hydrogen '

: '.RB is preferably hydrogen or lower alkyl, and preferably R9 is Iower alkyl aryl-lower' '
alkyl cycloalkyl lower alkyl or.a group: of Formula 1a, wherern Wi is o] and R13 is

_hydrogen, Iower aIkyI cycloalkyl or aryl or alternatrvely RB and Re are connected

.15

i |n order to form a Ca Cr membered ring contarnmg one nltrogen atom. Most prefer- |

N ably RO is phenyl-lower alkyl substrtuted phenyl -lower alkyl mdolyl-lower alkyl,

) cyolohexyl -lower alkyl or a. group of Formula 1a, yvherem W is O and R18 is

- '_,hydrogen or a lower alkyl cycloalkyl phenyl or substrtuted phenyl group, or Rs and

20 -

“Re are connected in order to form a pyrrolrdme or plperldlne rlng

The acrd addrtlon salts of the inventlon are pharmaceutlcally acceptable salts of the

L ompounds of Formula I formed wrth non-toxrc acids. Exemplary of such orgamc..

o .'salts are those wrth rnalelc, fumanc, benzorc, ascorbrc, embonrc, succinic, oxalrc,

- -',-:brs-methylenesallcyllc. methanesulfonrc. ethanedrsulfonrc, acetlc, proplomc, tartaric,

L 26

_salxcyhc, citric, glucomc, lactrc, malrc, mandellc cinnamic, crtraconlc, aspartlc,
-"stearrc, palmitrc itaconic, glyoolrc, p-amrnobenzorc, glutamrc, benzenesulfonrc, and
" theophyllrne acetic acrds, as. well. as the. 8-halotheophylllnes for .example 8- -
a -bromotheophylllne Exemplary of such morgamc ‘salts are those wrth hydrochlonc,- o

hydrobromrc, sulfurlc, sulfamlo, phosphonc, and mtnc acrds

: The pharmaoeutical oomposltsons of thls inventron or those whlch are manufactured -

. in accordance wlth thls rnventron may be administered by any surtable route. for '_

g :--':._example orally ln the form of tablets, capsules. powders, syr ups etc., or parente- |

Reseived Time - 2 Beb 1345 Print Time o Feb20:00
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o _3rally in the form of solutrons for mjectron. For preparrng such composrtrons methods
L _.-weII known in the art may | be used and any pharmaceuttcally acceptable carners, _

:_drluents exlptents or other addltlve usually used m the art may be used

:_Convemently, the compounds of the mventron are admlntstered |n un|t dosage torm_'_ :
contalntng satd compounds in an amount of about 0 01 to 50 mg

o _i- The tctal dally dose usually ranges of about O 05 500 mg, and most preferably_
| | 'about 0. 1 to 20 mg of the actlve compound of the |nvent|on '
'_'..16 L B _ :
o _The mventlon moreover relates to a method for the preparatlon of the novel amino- -

o 'methyl dertvatwes of mdans, 2 3-drhydrobenzofuranes 2, 3- dthydrobenzothrophe-

N nes, 1,3- dlhydrorsobenzofuranes and 1 3-dthydrmsobenzothrophenes of Forrnuta I, -

- a) acyt_ati_ng an "_a'mino__ derivative of the following Formula II :

-asa carboxyllc acld halogenrde R1 "CO- hal, R1 CO belng an acyl group embraced. }
by the definition of R1 and hal. belng halogen, a carboxylrc acid anhydnde or mlxed o
o acrd anhydrlde R CO OCOFt R belng alkyl aryl or alkoxy, an |socyanate, tsothro- -

| oomprrsmg

’ LN

W 6. ol

wherern Ft2 R9 X and Y are as prewously detlned thh an acylatmg agent such' |

R _ -cyanate, ora srmllar actrvated acylatmg denvattve wetl-known in the art

. .b) in order to prepare a compound of Formula I wherern R1 is lower alkyl lower

S -'.:;alkenyl lower alkynyl cyoloalk(en)yl cycloalk(en)yl-lower alk(en/yn)yl or aryl-lower

o alkyt alkylatrng an. amino derivative of Formula II with an alkylatrng agent such as

o an alkylhalogenlde Ft1"-ha|, a mesylate FW'OSOgGHa, a tosylate R1"O$OzCeH4- -

. /80 CH3, ora simllar alkylatmg reagent with sultable Ieawng groups R1" berng Iower :

eceined Tine QFNIGHE lrr-int}.ti-mé e
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. _alkyl Iower alkenyl Iower alkynyl cyc|oalk(en)yl oyoloalk(en)yl—lower alk(enlyn)yl
or alyl-lower aikyl :

€) reducrng the double bond ln a compound of the followmg Fon'nula III

_ whereln Rt - R9 X and Y are as prevrously deflned at Ieast one of X and Y is CHz | '
. and one of the two dotted lmes mdrcates adouble bond or L ' o
| d) alkylatrng an ami_n’eﬁ deriuatisie"of._the'followi'ngﬁ ..Fo_rrnuIaIV o

Fil Fl3 N .F\s'ﬂ7'

15 wherem R1 - RB X. and Y are as prewously dehned wnth an alkylatrng agent such as
o '.'.-'an alkylhalogenide R9-ha| a mesylate RSOSOZCHS. a tosylate R9080206H4-GH3,. | -
- or similar alkylatrng reagents wnh suxtable leavrng groups. wherein R® is as .
prevrously deftned or . o ' - B

e 20 ._e) in. order to prepare a compound of- Formula I wherern R1 rs a group as defined N

e prevrously. however havmg a methylene group in the. 1-posrt|on to the amino group, '
, reduclng an amlde denvatrve of the followmg Formula v

Recelved Tlme | 22 Feb 19 45 o hint Tine  22Feb20:00
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. - whereln Ft2 RS X and Y are as prewously deﬁned and the group R1 ”CHz constl-

o tute a group R1 or

28

w0 A _ : . _ |
: wherem at Ieast one ot R?- - R5 ls hydrogen and the others are as prevrously :

t) rntroduclng a substltuent Fta H4 or R5 by reacttng a compound of the following
Formula VI: SR = -

' defrned for HS R4 or R5 and RG <R¢, X and Y are as prewously defrned by usmg a

o 15

- below room temperature) in mert solvents such as acetone, dlchloromethane, A

) 'j'20

reactlve reagent such. as a halogen ora halogenatrng agent sulphonatlng agent
nttratron ‘agent, a reactlve agent generatrng carbomum ions (RCO+ R+) whereln R

is alkyl alkenyl alkynyl aryl cycloalkyl or cycloal(enlyn)yl

The acylations in Method a) are. oonvenlently performed at low temperatures (eg

tetrahydrofurane or, drmethoxyethane when reactrve carboxylic acid chIorides, :
|socyanates. or |soth|ocyanates are used Formylated amrnes are prepared from the

' correspondlng ‘amines by reaction in form|c acid, with esters of formic acid, or by

temperatures are. between 0 °C and the borhng pomt of the formyl precursor =

reactlon with. mtxed formic acid anhydnde prepared in situ. Generally reaction

‘compounds.. .

Recelved Tlme 22 Feb 19 45 Prlnt ’.lj‘in-ef':'x ";22.:-F'e'b.,.l2'0:00 .
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E Alkylatrons accordrng to Method b) and d) are generally performed by refluxrng ina _' e

_._surtable solvent such as. acetone, methyl isobutyl ketone, tetrahydrofuran, droxane
ethanol or 2—propanol in the presence of a base such as trrethylamrne or potassrum
' carbonate ' L o

_' Reductrons of double bonds according to method c) are generally performed with

N - '_ catalytlc hydrogenatlon at low pressure (< 3 atm ) ina Parr apparatus

L 20 "

B '_ The reductions ot the amides'according to. 'method e) are'g'enrally performed by use
10

of LrAlH4, AlHj or drborane in an rnert solvent such as diethylether, tetrahydrofuran

o or droxane at room temperature or at a slrghtly elevated temperature Halogenatrons -

' aocordrng to. method f) are generally performed by use of chlorrne or bromine or N~

chlorosuccrnamrde, N-bromosucclmmrd or another halogen precursor molecule,

T 'convenrently in the presence of a catalyst such as Fe ions ora mrneral acrd

In the followrng the rnventron is turther rllustrated by some examples whrch |

o however may not be construed as limitrng

| ”EXAMPLEl o

1- (N N-dlpropylammomethyl)-S-torrnylamrnorndan, oxalate 1a (method a)

S .‘The startrng materral 1 mdancarboxylrc acrd was prepared accordrng to the |

25

R '-"proceolures of VAsham and W. H. Lrnnell cf JChem Soc 1954, 4691-4693. A -' _
mixture of lndancarboxyllc acld (32 Zg) thronylchlonde (50 ml) ‘and two drops of
-DMF rn drchloromethane (1 00 ml) was refluxed for 3 hours Volatrle materral was

' _'evaporated and the remarmng crude carboxyllc acld chioride was used without °
. further purrf‘catron To a solution of N, N-drpropylamrne (50 ml) in drchloromethane

- 30

'kept at 0-5 °C was added dropwrse a solutron of all the crude carboxylic acid

'chlonde rn dlchloromethane (200 ml) The temperature was gradually raised to

room temperature and.the reaction. mixture was further stlrred over-nrght The

o solvents were evaporated m vacuo and the remarnrng vrscous oil was puirified by

o _-_frltermg through silica gel (eluted wrth dlethyl ether and dichloromethane 1:1). Yield

__ ot.N__N—_dr_pr_opyl_1-rndancarboxamrde 132g. To_a well ,strrred.solutlon of the lndan- :

. Received Tine . 22Feb 19:45 Print Time'  22.Feb 20:00
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-",carboxamrde (20 g) in concentrated HzSO4 (120 ml) kept at -10 °C was added. |

, -_dropW|se a cooled mtxture of: 100% HNO3 (6 g) and concentrated H2304 (40 ml) at o

-15 to 10 °C The temperature was allowed to rarse to 5 °c (not higher to avoid

'-formatron of the drnltro compound) and the mixture was subsequently poured onto -

| crushed ice (2 kg) Organrc matenal was extracted wrth diethyl ether (2 X 200 ml),

- the combined orgamc phase was. washed with dlluted aqueous Nagcos solutlon (3 .

S '-_'x 50 rnl) The orgamc phase was, dned (anh. MgSO4) and trcated wrth actrvated

i carbon Evaporatron of drethyl ether in-vacuo afforded- N, N-dipropyl- 6—mtro-1-

. HOL (10 X 0. 2 ml) were added port:onwnse dunng 1hour under wgorous strrrmg The '

,'.mdancarboxamrde as an oil (15 g)- Al of this oil was drssolved in 90% ethanol (250,
:'_-ml) The solutlon was heated to reﬂux and Fe powder (10x2 a) and 6 M aqueous

© | mixture wa.s refluxed for another hour Inorganic material was filterted off while the_-

E _._'mlxture was still hot. The solution was treated with actwated carbon and the " - .
solvents subsequently evaporated in vacuo The remarnrng solid material was

15

recrystallized fromai: 1 mixture of dlethyl ether and rsopropyl ether yreldtng 9.5¢g of

6-amino-N, N-drpropyl— -rndancarboxamlde Mp 100 °C. Toa suspenslon of L|A|H4 -

- (4 g) in dry THF was added dropw:se a solutlon of all of the G-amrnomdancarbox- '

. amide. The mlxture was refluxed tor 2 hours and subsequently |ce-cooled A :

o mlxture of HgO/T HF was added cautlously to destroy excess of LrAIH4 lnorganrc o

20

'--salts were. flltered off and the filter cake was carefully washed with drchlorcmethane
The solvents were evaporated in vacuo The remamlng oil was dissolved i in toluene 3

o _'and eXcoss: H20 was removed by evaporatron of toluene |eavrng the 6-am|no-1-

- (N N.d|propylamrnomethyl)mdan as an orl Yield 7. 0 g. To formic. acrd (98%, 18. ml) |

-;_was ‘added 3.1 ml-of acetic .acid anhydnde ata temperature just above 0 °C. All of
the 6-amlno-1 (N N-dlpropylamxnomethyl)lndan was dissolved in drchloromethane | o

i (15 ml) and added dropw1se at.0-5. °C. After 1h strrrtng at- 5 °C ethyl acetate (100

'ml) and dll aqueous NH40H (100 ml) were added The organlc phase was :

separated and worked-up as above leavmg the tltle compound la asan oil. The :

o oxalste salt orystalhzed from acetone. Yield 7.4 6 Mp 150-152 “C.
~In a ccrrespondrng way the followmg N N dlsubst|tuted 6—formy|amin’oét-amlno¥

- ,'methyllndans were. prepared
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-(N N-drmethylammomethyl)-6~formylammomdan, oxalate 1b Mp 163-1 64 oc

B 6-formy|amrno-1 (1-p|perldtnomethyl)|ndan fumarat 1c. Mp 188—190 °C

10

o into dlluted aqueous NH4OH (100 mi). The organic phase was separated and =

"S—Formylamlno-1 (1 -pyrrolldlnomethyl)lndan oxalate 1d Mp 176-179 °C

§ __.EXAMPLEZ : e : :
R 6—Acetylammo-1 (N N-dlpropylamlnomethyl)mdan hydrochlonde 2a (method a)

N Toa solutlon of 6-am|no- -(N N-dlpropylamrnomethyl)mdan (9 g), prepared asin

| _Example 1,in drchloromethane (50 ml) was added triethylamine (4.2 ). A solution -
of acetylchlonde (3 3 g) in dlchloromethane (10 ml) was added dropwrse at 0-10 °C.

 The mlxture was further stirred at room temperature for 1/2 hour and finally poured.

o | """worked up yleldlng 11, 0 -g of crude title product 2a as an oil, The hydrochlorlde salt
o crystalllzed from acetone Yteld 9 4 g, mp 212—216 °C | |

_' _ '_'ln a oorrespondmg way the following N N—dlsubstrtuted 6-acylamlno-1 -amrnomethyl-
L lndans were prepared: | % T -

o -Acetylammo-1 (N N-drmethylamxnomethyl)lndan. hydrochlorlde 2b Mp 236-238"‘ '
. '°C'. ) ) ] . i o . :

“1-(N, N-drpropylamlnomethyl)-6-(4-ﬂuorobenzoylamlno)rndan hydrochloride 2c Mp:

217-220°C

. -Acetylammo—?—chloro-1 (N N-dlpropylammomethyl)tndan oxalate 2f Mp 77-79

"?"°C (contatns 20 % of 6—ammo-7—chloro—1 (N N dlpropylamrnomethyl)mdan, dxoxa— _ :

_ .25:_._
| -7-chloro- -(N N-drpropylamlnomethyl)—e-(methylsulphonylamlno)mdan, oxalate 2h '
Mp:80-84°C. S R o
:.S-aoetylammo-sl-(1 -plpendtnomethyl)-z 3~drhydrobenzothrophene 2:, Mp 126-1 28' :
. -°C_ : _

late)

-(N N-dtpropylamrnomethyl)-6-(methylsulphonylammo)rndan, oxalate 29, Mp >300

- '-'EXAMPLE3 | | s
- (N N-dlpropylammomethyl)-ﬁ-urerdo-mdan 3a (method a)

CReceived Time | 2Feh 145 Print Time 22 Feb 20:00
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To a solutlon of 6-amino-1-(N N-dlprcpylamlnomethyl)mdan (5 g). prepared as in

Example 1 in methanol (10 ml) was added acetic acid (7.39).A solutlon of KOCN
"_(3 3 g)in water (5 ml) was added dropmse at 0-10 °C. The m|xture ‘was further.
' fstirred at room temperature over mght Water (200 ml) and ethylacetate Gombh

- _'_.'were added and the orgamc phase: was separated and. worked up. The fumarate

: salt of the trtle compound 3a crystalhzed from ethano| The free base was |so|ated

' as acrystalllne product from the fumarate Y1e|d 1.1 o Mp 101 °C

S e EXAMPLE 4

(N N-drpropylam|nomethyl)-6-(3-pheny|-1 -ureido)in__da"n 4a (rnethod' a)'

B _"To a solutlon of 6-am|no-1 -(N, N-dxpropylammomethyl)lndan (4.9 g) prepared as in

- 18

| Example 1, in dichloromethane (1 00 ml) was added phenyhsocyanat (3 g). The

mixture was reﬂuxed for 1.5 hours During reactron the title compound 4a crystal-

-._:hzed The mrxture was cooled by ice: and the precnp|tated product was filtered off.
. "Yleld 4.0 g. mp 198-201 °C.

.20

. '_-.'In a correspondmg way were prepared the followmg N N-drsu_l_:_;stituted __6-ureido-1- .
ammomethyhndans : . S |

1- (N N-d|propylam|nomethy|)-6-(3-methyl-1 urendo)lndan, hydrochlo‘rid_e _4b, .Mp: -

B! 80-1 82 °C.. :

' 6-(3, 3-d|methyl-1 -urerdo) 1-(N N-dlpropylamlnomethyl)mdan. hydrochlonde 4c, Mp .
185-187°C ¢ : : B |
1N, N-d|propylamlnomethyl)-s-(a-nonyl- -ureldo)lndan, hydrochlorlde 4d, Mp 148-_ ‘
qs0°C | |

. ..'6-(3-cyclopentyl-1-ureldo)- -(N N-d|propylam|nomethy|)mdan, 4e, Mp 136-1 38 °C

30

1 EXAMPLE 5

3-(N, N-dupropylarnmomethyl)-s-formylammo 2 a-drhydrobenzothlophene. oxalate 5a: )

-(method a)

_'_-The_et'_a_mng matenal 5-am|no-2 3-d|hydro-N N-dlpropyl-a-benzoth|opheneoarbox- -

- Recelved Tie 22 Feb 19 45 'ﬁ'P_fnrrmg“'_--'-'_2'2.Feb-.--zn.:oo'-
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" :'_amrde, was prepared accordlng to the methods in EP Pat No 88-301073_

CA110(9): 75302y (1988), J- Amer. Chem Soc. 1943 70,-1955 and J Chem. Soc.(c)

o ?i1967 1899. To a solutlon of the carboxamrde (10 g) in THF (200 ml) was added

; LlAIH4 pellets (3 x 1 9) and the mrxture was: gently reﬂuxed for 2 h. Excess LiAlHs

- 'Was destroyed by cautlously addmg a10% solution of water in THF (25 mi)at20. o
7o, Inorganic salts were filtered off and the solvents were evaporated in vacuo. The |
_remalmng oil (7.0 g) was used without further purlflcatlon To the thus obtalned |

o crude 5-amlno-3-(N N-dlpropylamlnomethyl)-z 3-d|hydrobenzoth|ophene in toluene

(50 ml) 98% formic acld (20 ml) was added. Toluene/formrc acid was gradually de-
1 stllled off untll the temperature reached 130—140 °C. Then the mlxture was poured _'
'_,'onto dxluted aqueous NH4OH (250 ml) and ethyl acetate (1 00 mi) was added The

o "._:organl c phase was separated and worked up. The trtle compound ba was. purmed _ |

; -:.by column chromatography on- s|I|ca gel. (eluted with 3 %. tnethylamlne ina 11 :
- "mlxture of dlchloromethane and ethyl acetate) A crystalllne oxalate salt was_ |

'-obtalned from a 15 % solutron of ethanol in acetone Yield: 2 4 g Mp 135 136 °C

| Ina oorrespondmg way the followmg N N-dlsubstltuted 3-am|nomethyl-2 3-d|hydro- _

- benzothrophene ‘was prepared

| ,',3-[N (2-phenylethyl) N-propylamlnomethyl]-s-formylammomethyl-z ,3- dlhydro- |
'- benzothlophene b, isolated as an oil - : . .

o -acetyla_mlno-t (1-p|pend|nomethyl)|ndan oxalate Sc, Mp :_,158-._160_°C .

o EXAMPLE 6

Toa solutlon of G-amtno-N N-dlpropyl- -mdancarboxamlde (10 g), prepared as |n o
; xarnple 1, and tnethylamlne (4 29) in drchloromethane (75 ml) kept at-b °C was . |
~ added dropwuse a solutnon of Hluorobenzoylchlorlde 6 g) in dlchloromethane (30.

(N N—dlpropylamrnomethyl)-6-(4-ﬂuorobenzylamlno)lndan, oxalate Ga (method e)

ml) The temperature was slowly raxsed to roomtemperature Water (200 mi) was . o
-_added and the orgamo phase was worked up leaving 169 ¢ of the. crude 4-fluoro-

g :benzoylamrno derlvatlve asan oil. A small sample was punﬂed and crystalhzed Mp

188°C.Toa suspensxon of LiAlH, (1 g) in dry THF (50 mi) was added the purified .

- '4-ﬂuorobenzoylam|no denvatwe (3 a) and the mtxture was gently refluxed for 1

| Recelveﬂ Tlme | 22 Feb 15 45 print ;T_--:i_mé"*_'_22.F'_"eb-.-'_2'0:00 |
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o _-hour Atter coohng. excess L|AIH4 was- destroyed by cautrously addlng a 10 % solu-

| '-?'__;'tron of water in THF (15 ml) at 20 °C lnorganlc salts were ﬂltered off, the fitter cake
: 'was thouroughly washed with dlchloromethane (2x 50 ml) and the solvents evapo-

o 'rated Ieavrng the crude title compound 6a as an oil. The oxalate salt (1 .5 mol oxalic ”

N crd/mol tltle compound) crystalhzed from acetone Yield 1.1 'g.: mp: 135-140 °C

a "'-;.E)(AMPLET | L
= '5-acety|ammo-3—(1 -plpendmomethyl)-z 3-dthdro_b.enzofuran,'= oxalate 7a (method a)

. 3—Benzofurancarbcxylrc acld _ _ _
" Toa solutlon of benzofuran (75 g) in chloroform (600 ml) was added dropwrse a

o ,_':solutron of bromlne (41 ml) in chloroform (150 ml) at-10 °C ‘The temperature was

slowly allowed to reach room temperature and chloroform was evaporated in vacuo,

. leaving the crude 2, 3-d|brcmo-2 3-d|hydrobenzofuran asa crystalhne product which

| '.'ln ethanol (600 mi).was added a solutlon of KOH (59 g)in ethanol (200 mi).. The mix-

was used wuthout further purlﬁcatlon Yreld 171 g. Tothe drbromodenvatwe (147 9

" ure: was refluxed for 2. 5 hours After cooling to room temperature the mixture was -
i :poured onto water and extracted W|th ethyl acetate (2x 300 ml) The comblned orga- |
- nic phases were worked-up and the 3-bromobenzofuran was subsequently purlfled

'-by elution through sulca gel usmg n-heptane as the eluent. Yleld 51 gofa semlcrys- R

o talllne product A solution of all of the thus obtaxned 3-bromobenzofuran and CuCN .
(33 g) in N-methyl-z-pyrrolrdlnone (350 ml) was heated at 190 °C under N>. Wlth 1

L hour intervals was added further. cuCN (3 x 4. Sg) The mixture was poured mto a
L _solutlon of FeCls: 6H20 in water (610 ml) and concentrated hydrochloric acid (156 .

25

mi). whlle still hot The resultrng mlxture was stlrred at 60 °C for 1. hour and subse-- :

- quently poured onto |celwater ® l) Extractlon with diethyl ether (3 x-300 mi) and

e workmg-up of the combmed organic phases afforded crude, crystalhne 3—cyanoben-' e

| zofuran meltrng at 76-82 °C Yield : 34 g. The 3—cyanobenzofuran was dissolved In
" a mixture of acetic. acid:conc. HgSO4 water 1:1:1 (660 mi) and refluxed for 3 hours

- 30

After coollng water was added and the 3-benzoturancarboxyllc acid was finally ex- _l

©tracted with dlethyl ether (8x200 ) and worked-up. Yield :37 9. Mp: 152-158 °C.

3-(1 -Plpendylcarbonyl)benzofuran

Recelved Tlme zz Feb 10 45 bt 2BAIGS
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N j,_A mlxture of 3-benzofurancarboxylrc acid (1 5 g) N, N-dlmethylformamide (2 ml), and
= _-_-thlonyl chlorlde (25 ml) in. dlchloromethane (200 mi) was reﬂuxed for 5 hours.

- | Volatr!e matenal was evaporated m vacuo and excess thlonyl chloride was removed
by evaporatlon twrce ‘with toluene The thus obtained 3—benzofurancarboxyhc acid

: chlonde was. drssolved in drchlorcmethane (100 mi) and added dropwise toa . "

L .:solutton of prpendine (21 4 g) 1n methylenchlonde (1 00 ml) at 0-5 °C. The mixture

R :_ ~was further strrred at room temperature for 1 hour. After washing wrth water and N

brine, respectlvety, the orgamc phase. was worked-up as’ ‘above. The crude |

' . prpendmo derlvatwe was further: punﬁed by column chromatography on smca gel

100

'(eluted with. a mlxture of ethyl acetate/heptane 3 1) yreldtng 6. 7 g of the pure tltle )

R compound as an orl

o ';'-'_3-(1 -Prpendylcarbonyl)-z 3-d|hydrobenzofuran B - o _
= _To a solution. of 3-(1 -plpendylcarbonyl)benzofuran (6. 7 g) in methanol (1‘50 ml) kept :

=
" - After stirring, for another. hour at 50 °C the mixture was, poured onfo an aqueous.

at 35-50 °C were added small portrons (in total 39 of Mg turntngs during 5 hours.

- _solutron “of NH4CL. The aqueous solutlcn was extracted with. dlchloromethane (2 x

: .200 ml). The combrned organic phases were worked-up yleldrng 6.7 g of the tltle' :

20 . : -
'_5-N1tro-3-(1-prperrdylcarbonyl)-z 3-dlhydrobenzofuran. o .
" Altof the 2,3—d|hydrobenzofuran derivative from above was dlssolved in tnﬂuoroace~
| .'tlc acid (35 ml) and coo\ed to. 10. °C 65 % . aqueous HNO3 4.3 ml was added I'
O dropmse below 10 °C The solutlon which had turned black was rmmedlately o

25

| 3-d|hydrobenzofuran denvatwe as an onI

| poured onto ice. and extracted wrth ethyl acetate (2 X 50 ml) The comblned orgamc .
f .phases were washed thoroughly wrth an aqueous Nazcos solutlon (2 x 25 ml) and R .'

) '_tlnally with bnne Work-up of. the orgamc phase afforded 6 4 g of crude 5-nitro

:'-_'._?"..;derrvatrve as. an orl Further punflcatron by column chromatography on. srllca gel -
o .(eluted with: ethyl acetatelheptane 3 1) yrelded 329 of pure 5-n|tro-3-(1 -plpendyl-

80

'_'carbony\)-z,s-drhydrobenzofuran which crystallrzed upon standrng Mp 108-1 14°C.

: -'5-Amino-3-(1 -plpendylcarbonyl)-z 3-d|hydrobenzofura '
Toa solutlon of all of the 5-nitrobenzofuran in 90 % ethanol (5o mI) kept at reflux

" Reseived Tine Cpmbleds print Tine. 22 Feb, 10:59
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were added small pomons ot Fe powder (m total 2, 59) and concentrated HCI (m
_' total 01 ml) durmg 10 mm The mixture was reﬂuxed for another hour. The
lnorgamc preclpltates were. flltered off and the mixture was' poured onto bnne and
":ethyl acetate (250 ml). work—up of the organlc phase afforded 1 g of crystalllne 5-

' -amlnobenzofuran denvatlve

o —Acetylamlno-3-(1 -plpendlnomethyl)-z 3~d|hydrobenzofuran, oxalate 7a |
. "The 5-amlnobenzofuran denvatlve (1 g) drssolved in dry tetrahydrofuran (THF) was o

S added dropwnse to a solutlon of L|AIH4 (0.5 g) in dry THF (30 ml) The mixture was

10°
- addlt:on of aqueous NaOH solutlon (0.5 mi 15 %) lnorganlc -salts were filtered off. o
 'The THF. was evaporated In vacuo and the remalmng wsceous oil was dissolved in .
' .dlchloromethane (100 ml) After drymg (anh MgSO4) the dlchloromethane was -

s,
o acetylated accordlng to the method m EXAMPLE 2, The title. compound 7a crystal—'_ -

reﬂuxed for2 hours After coollng on an |ce bath excess LIA|H4 was hydrolyzed by B

'Z_evaporated leavmg 0 7 g of crude 5-am|no-3-(1 plpendlnomethyl)-z 3-dihydro—

benzofuran, whlch was used without further purification. The 5-amino group was

- llzed as the oxalate salt from acetone Yleld O 15 g Mp 144-150 °C

) _'.EXAMPLES

. ;__2'0.:

Resclutlon of compounds e

(-)-6-Acetylam|no-1 (N N-dlpropylamlnomethyl)indan, hydrochlonde 8a

' To a solution of 6-Acetylammo- -(N N d|propylam|nomethyl)mdan (36 5 g) prepared '
-as in Example 2, in acetone was added (S)- (+)-b|naphthyl-22 —dlyl hydrogen' .
hosphate ((+)-BNP) (21 2 g) at reflux The mixture was cooled and left ovemlght in

: _'a refngerator The prec|p|tated crystalllne product was flltered off and the solution

was. used for the preparatlon of the. other enantromer 8b. Recrystalhzatlon from a

.23 mlxture of methanol ‘and ethanol afforded 30 g of the (+)-BNP salt. Mp : 257-260

30 8

-°C [ct]n +293 1°, The free base of the tltle compound 8a was. isolated ( [o

84.9°) and. subsequently crystalllzed as the hydrochlorlde salt frcm acetone. Mp :

- 236-238 °C, [U-]D = -51 3°

. f_-(+)-6-Acetylam|no-1-(N N-dlpropylammomethyl)lndan, hydrochlonde &b

o Ret?g.lvgkl,? Tune | '_ 22 F_e_jb.'519;4'_5. ._l_’.riint-_.’l‘l'mei ' 22 Feb 19 59
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| o The acetone SOIUtIOﬂ from above was poured lnto water (300 ml) and made alkalrne _
' -". . by addition of aqueous drluted NaOH. Extractlon with ethyl acetate (2 x 150 mi) and
g --subsequent crystallrzatron of the (-)-BNP salt from acetonelmethanol (1:1). Yield:

. 240 g, mp: 257-260 °C, [a]p -296 g°. The free base was lsolated as above ([eb .. '

= +84.9°) and subsequently converted mto the hydrochlonde salt Yield . 10.3 g

o -_'_mp 236-238 °c [ab =+54. 3°' |

o ”Compound 2b was resolved in. a correspondrng way ustng O O-drtoluyltartanc acid

o as the resolvrng agent

10

(- )-6-Acetylamrnc- -(N, N- drmethylamlnomethyl)mdan, |solated as an crl 8c

- (+) G-Acetylamino-l (N N-drmethylammomethyl)mdan, lsolated as an-oil, Bd

Lo Compound 2| was resolved ina correspondlng way uslng 0,0-drtoluyltartaric acld -
7 asthe resolwng agent o LT : o

f'-si’,'( )-6-acetylammo-1-(1-prperidlnomethyl)mdan, (+)-O O-d|(4-toluyl) D-tartrate 8e, o

| -.'Mp 144-147 °C. [oc]D +59 2 (The free base was rsolated as above { [0 = -46. 8°) o

: -.;_(+)-6-acetylammo-1 (1 -pxpendrnomethyl)rndan ()- 0 O-dr(4-toluyl) L-tartrate 8f Mp:
141 146 °C [cr]D =_-56 3 (The free base was' isolated as above ( [a]p +50.7°)

S

. .Compounds aa and 8b were hydrolyzed to the correspondmg stereorsomers of the D |
"'G-ammomdans respectlvely - : D . S

A solutron of (-)- 6-Acetylam|no-1 (N N-dipropylammomethyl)lndan (8.4 g) in 10 % |

'conc hydrochlonc acid in. methanol (100 mi) was refluxed for 8 hours. The solvents I

-Were evaporated and the remamrng oil was added to dlluted aqueous NH4OH (pH >

: '_.9) and extracted wnth ethyl acetate (2 X 100 ml) The orgamc phase was worked up

'EXAMPLE 9 o |
_ '(-)- and (+)-6-Am|no-1 (N N-drpropylamrnomethyl)lndan 9a and 9b

Ieavmg the (—)-compound 9a as an orl Yleld 6.5 g, [o:b —-81 3°

Ina correspondtng way from sb was prepared

(+)-6-Am|no- -(N N-drpropylamrnomethyl)lndan 9b [a],_-, ..+31 4o '__ -

Recelved Tlme 22 Feb 19 45 Pr_i_h_l 'l‘lme .-:'_'.2'2.._Fe'b. 19:59
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ln a srmrlar way compounds ac, ad Qe and sf were hydrolyzed to
(-)-G-Amrno- -(N N-dlmethylamrnomethyl)rndan gc, rsolated as an oil S
(+)—6—Amino-1 (N N-dlmethylamrnomethyl)mdan 9d, rsolated as an orl
e )-6-ammo—1 -(1 -prpendlnomethyl)mdan e, rsolated asanoil '

."'.-

s (+)—6-amrno-1 (1-prperrdrnomethyl)rndan of, |solated as an orl
- EXAMPLE 10

| _ The following resolved derrvatrves were prepared from compounds 9a - of usrng
" 40 standard acylation procedures as descrrbed above | - T
- | ) 1-(N N-drpropylamlnomethyl)-6-formylam|norndan oxala e 1_0_a, mp: 149—1_ 51 ‘_’C, |
om0t I |
s 1N N-drpropylamrnomethyl)-6-formylammorndan, oxalate 10b mp: 152-154 °C,
L [a]p-+439 SRR S
. _' 15 ()-6—(3 3-d|methyl-1-ureldo) 1-(N N-dlpropylamrnomethyl)rndan hydrochlondemc,
o 180-182 °C, [o =492" N -_ SR
| (+)-6—(3 3—d|methyl- -urerdo) -1- (N N-dr_propyl_amiri_omethy_l)lndan,_hydrochloride 10d,
 mp:180-182°C, [ub=+488% S -
o " ()6-{3-{4-uorophenyl) 1-ureldo]- -(N;N’-,c_ripropylamrnornelhyl)in_dan', 106, mp: 200
w G =685 W I p *”(;_
(+)-6-[3-(4-ﬂuorophenyl) 1-urerdo]- -(N,N-_d_ipropylam_inomethYl)indar\, 10f, mp:200
g, oo =698 e
g (-) 1 (N N-drmethylammomethyl) 6—formylamrnorndan. oxalate 109, mp 167—1 75 °C,
) [a]o—-574° SRR - _ o o '
. as (+)- -(N, N-drmethylam|nomethyl)—s-formylamlnolndan, oxalate 10h, mp 161 171
G [ab..+595°' =
_' . () 6-formylamrno-1 (1-prperrdlnomethyl)mdan, oxalate 10| Mp 153-160 °C. [a]D =
R, (+)-6-Formylamrno-1 (1 -prpendrnomethyl)mdan. oxalate 10| Mp 161-1 64 °C [a]D =

O qersived Tiee PRI ©print Mne . Z2Feb 190
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EXAMPLE11 “'1 |
o @ 6-Aoetylammo-5-chloro-1 (N N-d|propylamrnomethyl)mdan, oxalate 11a.

o (method 0y

"T"o’a _sol,ution of 'f___s_‘-aoetylamtno.'-t -(N,N-dipropylaminomethyl)indan 2a (3.0 g}_ inace-
tic acid (15 .ml)-;was added szclg (1.5 g) In-one POr.tio_n. The témp'erature_raised to

| - 785 °C. After stirrin'g"at room temperature for 2 hours the mixture was poured into _'
' -"-'drluted aqueous NH4OH and extracted wath dlethyl ether (2 x- 50 mi). The combined
" ‘organic phases were worked up and the title compound 11a was punt“ed by column .

."chromatography on. smca gel (eluted with ethyl aoetate/heptane/trrethylamme 40:

C 60 3) The oxalrc aord salt crystallrzed from acetone. Yield: 1.3 g, mp: 172-1 74 °C o

. -'The enantlomers of 11a were prepared from the acetyl denvatives aa and Bb

18

. respectlvely, by chlorrnatlon as descnbed above

(-) 6-Acety|amrno-5-chloro-1 (N N-drpropylammomethyl)mdan oxalate 11b, Mp '

188194 °C, lolp=354% | |
() 6-Acetylamlno-5 chloro-1 (N N dlpropylamlnomethyl)mdan, oxa|ate 11c, Mp :
. 190+195 °C, [a]o =+39, 7. - - -

e To a solutron of 6-acetylamino-1 (N N-drpropylamrnomethyl)lndan 2a (5 0 g In o

_(ii) séAoetylamiho-S-brom_o_-1.7(N_,N-di_props_rla.mir\orrtet_hy'l)In__d_ar._t;."o'x_alate' f_11'd .

| o 'acetrc acrd (50 ml) was added dropwrse a solutlon of Brz (1.2 mly i in acetic acrd at

- .50-55 °C The mrxture was stnrred at room temperature overmght The mrxture was

_poured rnto water/ethyl acetate the organlc phase was separated and washed wrth_._'
'Nazszoa (1% aqueous solutron) After workmg up of the organic phase the remain-
. lng oil contamed a rather hrgh proportron of unreacted starting matenal and the trtle

compound was lsolated from the ‘mixture by column ohromatography on silica gel _:
(_l_ut_ed with ethyl_- aoetate/hoptane/trrethylamme_40.60.3). The oxalic acid salt of the

tit_l_e,'oompo_urrd. 1 fl"d __cryst__al_liZed from acetone. Yield :2.0g, mp : 156-159 °C. |

EXAMPLE12 | S
6 Acetylammo-1 (N-methylammomethyl)rndan fumarate 12a (method g)

Recelved Tlme 22 Feb 19 45 Pnnt Tme 22 Fle'bﬁ 1.9_:59_ =
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o '_:_'To a solutlon of 6-acetylam|no-1 (N N- dlmethylammomethyl)rndan 2b (54 g) in d|-
o -oxane (1 L) a solutron of 22 2-trlchloroethyl chlorotormate 48.7g)in droxane (200

_ml) was added dropwnse at 50 °C. The mrxture was: subsequently kept at 50-60 °C

-for. 0 5 h. The solvent was evaporated and the carbamate was purified by filtering

’ '“-'through silica (eluted with. ethyl acetate) Yield of the crude carbamate as an oil:

o ) 7 g To a solutlon of the thus prepared carbamate 45 g) ln 90 % aqueous acetlc o

| “..:'aCId (575 ml) Zn (84 g) was added in small portlons at 30-40 °C After stirring for 3

kU

h excess Zn and Zn salts were- filtered off. Water (2 L) was added and extraction o
_W|th drethyl ether (2x 200 ml) removed neutral products. The ice cooled HzO phase o

o _' was made alkalme (pH >10) by cautlously addlng NaOH Extraction- wrth drchlorome-

thane (4 x-150 ml) and subsequent work-up ylelded 14 g of the tltle compound 12a

o '_,.as an oil. The fumarate salt crystalhzed from ethanol. Mp 176—1 78 °C.

EXAMPLE-'13 T

8 -Acetylammo-t [N (4-cyclohexylbutan- -yl) N-methylamrnomethyl]mdan, sesqul-

) "'oxalate 13a (method d)

.20

o flltered off and the solvent evaporated in vacuo The remalmng oil was subjected to |

.A mrxtUre of 6-Acetylam|no-1 (N-methylamlnornethyl)lndan (1 5 g) 4—cyclohexyl— ;
_butan-1-ol mesylate (2 5 a) potasslum carbonate (1.4 g)anda crystal of potassrum |

lodlde in MlBK (80 mi) were reﬂuxed for 5 h. After cooling lnorgamc salts were

L j _-column chromatography on SrOz (eluted wrth ethyl acetate heptane triethylamine -

B '_"""80 120:4). The free base of the tltle compound was |solated as an oil. The sesqui-

25

.oxalate of 13a crystallrzed from acetone Yreld 1 6 g Mp 145-155 °C

' 'ln a correspondrng way was prepared the followrng N N-dlsubstltuted denvattves

-Acetylamlno-1 [N-methyl N-(4-phenylbutan- -yl)ammomethyl]tndan, sesquroxa-- _
'late 13b. Mp 121-123°C. :

6-Acetylam|no- -[N [4-(mdol-3-yl)butan- -yl] N-methylammomethyl]mdan, oxalate
13 ¢Mp: 111 113°G o : :

: 5.Aoetylam|no -1-[N- [2-(2—|m|dazolldlnon-1 -yI)ethyl]-N-methylammomethyl]nndan, - |
_'_.-'_::,;';sesqurcxalate 13d Mp 154-158 °C B ' '

Recelved Ttme 22 Feb 19 45 E Prln’lTlme 2. Re, l.9':l5'9
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6 -Acetylarnin'o- [N—[2-[3-(4-ﬂuorophenyl)-z-|m|dazohdinon- -yl]ethyl]-N-methyI-
K mrnomethyl]mdan, sesquioxalate 13e. Mp: 109-114°C. - - - |
'_"..6-Acety|am|no-1 [N-[4~(3-cyclohexyl-z-rmldazol|d|non-1-yl) 1-butyl]—N-methylammo- L

: methyl]rndan sesquroxalate 13f. Mp: 98-101 °C. : 3 3

6-Acety|ammo—1 [N-methyl-N [3-(3-phenyl-2-|m|dazolrd\non- -yl)- -propyl]ammo—

" methyllindan, oxalate 13g: Mp: 191- -194°C.- T
o 6-Acetylamlno—1 [N [4-[3—(4-ﬂuorophenyl)-2-rmrdazolidmon-1 -yl]-1 -butyl] N-methy|—- o
'_ amrnomethyl]mdan oxalate 13h. Mp: 102-106 °C. . : :

BRI

E :"'6-Acetylammo-1 -[N-[3-(3-cyclohexyl-2-|m|dazol|d|non— -yi)- 1-propy|]-N-methylamm0-

methyllindan, sesquroxalate, hemihydrate 1 13i. Mp: 108-115 °C.

: —Acetylamlno—1{N-[S-(3-cyclopentyt-2—|m|dazohd|non-1 -yl)-1-hexyl]-N—methylammo- '

) ,'_":_methyt]mdan sesquioxalate, hemihydrate 13j. Mp: 87-93 °C. .
N - -Acetylammo-1 [N-[4-(2-|m|dazol|d|non-1 -yl)-1 -butyl]—N-methylammomethyl]mdan,
R hemrfumarate 13k. Amorphous freeze dried powder. -

'-'-_.'15

6-Acetylanino-1 -[N-[2—(3 (2-propyl)-2-|m|dazo\d|non-1 \A)ethyI]-N'-.rnethylaninorrretnYI]in' |

'_-'dan, sesquroxalate, 13l. Mp 151 154 °C.

 EKSAMPLE #4

20

6-(N- acetyl-N-ethylamlno) -1- (N N-dlpropy,taminomethyl)indan;_'oxalate 14a (method o

-- _f‘)..

- - '-A solutron of the free base of compound 2a (5 0 g) ln dry THF (25 ml) was added- -
o 'dropwrse to a suspension of 1 g LiAIH,4 in dry 50 ml THF at 20-25°C. The mlxture

25

:was refluxed for 2 hours. excess L|AlH4 was destroyed by cautlous\y adding 2 ml dr-

luted aqueous NaOH solution. |norgan|c salts were ﬁltered off and the crude 6-ethyl— '

" amino-1- (N, N-drpropylamlnomethyl)mdan was |solated as. a viscous oil ‘upon eva- '

N o "'poratron of the solvents. . Yield.: 3.0 g. All off the thus obtained ethy|am|nomdan deri-
L vative was dlssolved in 60 mi drchloromethane and 23 ml triethylamrne was added.

80

The mixture was cooled to 0°C and a solution of 1 mi aoetylchlorlde in 10.mi dlchlo- ; _'
.-romethane was added dropwrse at 5-10° °C. The mrxture was stirred for. another .

| B ”-hour at-room temperature “Water (1 00 mi) was added and the organic phase was -
L subsequently separated and worked up. The remarmng o:l was drssolved in acetone

- : ~and ox ahc acld was: added The oxalate salt of the title compound 14a crystalhzed_ -
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e _: and was filtered otf and dried in: vacuo Yleld 2 5 g Mp 129-1 30 °C

.'. The followrng compound was prepared |n a corresponding way usmg compound 1a
 as starting material ; o . |
_ 6-(N-acetyl- -methylamlno)-1 (N N-dipropylammomethyl)mdan oxalate 14b Mp _

o rszsec.

SR EHARMAcoLoe\f.

1o

--,The compounds of Formula I have been tested accordlng to established and

. :_reltable pharmacologrcal methods for determmatron of the affimty to the 5-HT1a

receptor and for detemrnatlon of the in vrvo agomstrc affects of the compounds with

respect to sald receptor. The tests were as follows

lnhlbitton of 3H-8-0H-DPAT Bmding to Serotonm 5-HT1A Receptors in Rat

Bram in vrtro

| : By this method the mhtbmon by drugs of the blndmg of the 5—HT1A agonist 3H-8-_
s .OH-DPAT “ nM) to 5-HT1 A receptors in membranes from rat braln minus cerebel— '

o -.._._'_2.01

"._"_lum is determmed in wtro Accordlngly, thrs ls a test for affinrty for the 5-HT1 A' |

o -receptor

'."-Peoceoune | B
; Male Wistar (Mol Wist) rats. (1 25-250 g) are sacnt" ced and the brarn is dissected

and welghed. The bram tlssue minus cerebellum is homogemzed (Ultra Turrax, 20

--sec) in 10 mi of |ce cold 50 nM Tris buffer pH 8. 0 (at 25 °C) contarmng 120 mM

'NaCl, 4 mM CaClz and 4. mM MgCls. The homogenate is centnfuged at 20,000 g for

DR . .'10 min at 4 °C The pellet is. homogenrzed in. 10 ml of buffer and incubated at 37 °C .- -
. for 10 mm The homogenate is oentnfuged as above and the pellet is homogenlzed

N |
o lncubatlon tubes kept on ice in tnpllcate recelve 100 pl of drug solutlon |n water (or
‘ water for total bmdmg) and 1000 ul of tissue suspension (final trssue content -

in 100 vol (wlv) ice cold buffer contammg 10 HM of pargyhne

o "corresponds to 10 mg onginal tussue) The bindmg expenment |s mrttated by -
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.addltion'.of 100 i of 3H-8;O.H1DPAT (final_- c_oncent_ration__t nM) and by plac_in_g th_e' |
. tubes in a 87 °C water bath. After incubation for 15.min the samples are filtered
- under vacuurn (0-50 mBar) through Whatman GF/F filters (25 mm). The tubes are

rrnsed with 5 ml ice cold 0.9% NaCl which is then poured on the filters. Thereafter.
the fi fters are washed with 2 x 5 'ml 0.9% NaCl, The filters are placed in counting

L vials and 4 ml of approprrate scintillation fluid (e g. PrccfluchM15) are added. After

_ ) _shakrng for 1 hand storage 2hin the dark the content of radroactrvlty is determined
. by Irqurd sclntillatron ccuntmg Specufc bmdlng ls obtalned by. subtractlng the

. nonspecific bmdrng in the presence of 10 pM of 5-HT. o |

" For determmatzon of the rnhlbrtion of brndlng fi ve concentrations of drugs covermg 3

:".decades are used

'The measured cpm are plotted agarnst drug concentratlon on semllogarrthmlc

- paper. and the best flttrng s-shaped curve rs drawn The lcso-\lalue is determined as

the concentratlon, at whrch the’ brndrng is 50% of the total brndrng in control .
__samples minus the nonspecif' ic bmdmg in the presence of 10 uM of 5-HT

18

~ .3H-8-OH-DPAT was obtained frcm Amersham lntematlonal plc England Speclfrc_ |
S actlvrty approxrmately 200 Cr/mmol ' "

o s;o'n_ DPAT cue'Agoni_stne' in-nats_ o

Thrs test model is used to determrne the agonlst effects of a test compound on 5-

“HTya receptors in vrvo A related method is descnbed by Trrcklebank M. D., et al,
- Eur. J. Pharmacal 1sa7 133, 47-58; Amt. J Pharmacolagy & Toxrcology, 1989,
64,165, |

.':, _"-PFIOCEDURE o R . | | |
~ Male Wlstar rats are trarned 1o dlscnmrnate between S-OH-DPAT (0 4 mg/kg, ip.,
- 15 ‘min pretreatment) and physlologrcal salrne in operant chambers equrpped with -

L a0

iwo.response levers. Between the levers a drpper is placed where water rewards

_(0 1 ml) are presented The rats are water depnved for at least 24 h and work in a

L fixed ratlo (FFt) schedule (flnal FR_32)

Rece lvedTlme 22, Feb1945 PrrntTlme ~22.Feb. 19:58
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B Followrng 8-OH DPAT admrnrstratlon respondmg is relnforced only ona desrgnated
'.(drug) lever, whereas respondrng on the opposite lever has no ‘consequences.
Followrng salrne admrmstrat|on respondlng is rernforced on the lever opposlte to the
- drug lever. Drug and saline trlals alternate randomly between days The level of
_ .drscrrmrnatron occuracy is expressed as the per. cent drug responses and is calcu-
- lated as the number-of correct responses x100 divided by the sum of the correct

" and |ncorrect responses before the flrst reward The time to. the first reward is also_ '

e recorded as a measure of reactlon tlme When stable occuracy (mean correst' e
S respondmg 90%. mdrvrdual rats at least 75% correct respondrng) is obtained test -j

EERTY

E .30 min or 45 min, respectlvely, before begrnnlng of the test, The test trral is termi-

essrons are. mcluded between trarmng days. Test compound is injected s.c. usually

- nated when a total of 32 responses are made on either lever or when 20 min have ,

N o elapsed No- reward is given and the rats have free access to water for 20-30 min |
. B after the te st The effects are. expressed as per cent drug respondrng Only results

_from rats makrng at least 10 responses on one lever are mcluded in data analysrs

= Furthermore, only test sessrons in whrch at Ieast half of the rats respond are

: ','--mcluded o : . .
. The per cent lnhrbltlon of drug response obtamed for each dose of test compound is s "

.'The results obtarned W|ll appear from the followrng Table 1 S

o used ) calculate EDso values by log-probit analysis.

B The known 5—HT1A reoeptor llgands 8-OH DPAT and busplrone were lncluded in the

- 'tests for companson purposes

* assived _T_j{m_; SR TSI I © Print Tine ;R 1958
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Table 1: Pharmacologlcal Test Data

o Compo_unq _No.- . 3H 8-OH DPAT blndmg B—OH DPAT Cue Agoms_m .

b b0 T T 04

2a- o 039 e b 0010
SN -2 BT - SRS R -340 I ) B
o) o8 b 058
| 4 66 oo
- 4 o100 0 o ol 042
4d . 170 I I
ol e o A0 o
% | B& .- . 34 0 - 0.046
) 82 . .. -1 . 064 - ]l . D0,0089
s | -8 - - L .o064. - - - 0,031

L. 8se N 67 - - . | . 0.043
SR - | SRS 15 S 1 015

. 10a . b 10__ o 0010
AT . b - |7 42 ooy 70088

-~ 108 ) .180, -
109 . oo 48 . ) 0.12

C1ta 0 . F et o T 026
b o s b 044
1 o 4 -033
S Md o 120

48 | M2a B

T 1Ba: - ) 1_4- o edas
3 | 84 022
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" Table 1 Cont’d Pharmacologlcal Test Data |

o |

s

- lt appears from the above tables that the compounds of the inventron are 5-HTiA

ol _f_.iémpéund No. | sHeoH DPAT bmdnng 8-OH DPAT Cue Agonism

| buspione - | - 41 | o2

lcso M EDso aM/Kg

.18 oo L L 0660
-13d - | 48 o} 081
18- .} e ] o
13 ] % B
‘13 . .| 1o
8. .. | - 4B
18- - | - 22
g 32 |
13 o poTee.
8-OH DPAT .88 - 1 010 -

".-receptor llgands lnhibmng the blndlng of tntlated 8-hydroxy-2-d|propylammotetralm _
'f(B-OH-DPAT) 0 5-HT1a receptors n wtro many of them with potencies better than

: '50 nM, and even in the range from about 0. 5 1010 nM Itis also seen that in P
- general they have potent 5-HT1 A agonlstlc propertres in vivo.” _

Furth’e'rmore' the compo'unds of'th'e invention were tested with respect to affinity for -

";-the dopamlne Da receptor by determxmng their ablhty to inhibit the binding of 3H-
o .splroperldol to Dz receptors by the method of Hyttel ot al J Neurochem 1985 44 |

.30

:1615

o .'The compounds were also tested in the Methylphemdate test as pubhshed by_ -
o '_--Pedersen and Chnstensen in Acta Pharmacol etToxicol 31 488-496 (1972)

- s

'In a funther test evaluatton of catatepsy was. made according to the. method of

0 sanchez' C. et al Drug Dav Res 1991 22, 239-250.

'The compounds of the inventron tested were tound to be substantrally thhout o

:' at‘timty to dopamlne Dz receptors and to be wﬂhout any cataleptogemc effects In the -

CReceived Time  22Feb19:45 - Print Time  22.Feb 10:58
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' : _propertles by measunng their ability to Inhibit foot shock-lnduced ultrasonic vocalisa- -

s b — - P27
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' Test wnth EDsq values in the umol/kg range. These test results mdlcate that the com-

- pounds of the mventlon have antlpsychotlc properties wlthout showmg extrapy—_ -
) ramldal side effects ' : _

'__Flnally. the compounds of the anentlon were tested wnth reSpect to anxlolytlc

a tion. Adult rats emlt ultrasomc dlstress calls as response to unavmdable averswe_

" ."stlmull such as foot shock, Thls has been suggested as a test model of anxlety

- ‘:'_‘i_o".'_-(ronoueT et al Psychoneuroendocnnology, 1986 11 No 2 177—184)

" ":__" The compounds tested showed potent anxlolytrc effects in th|s test w:th EDso values

. generally in the range from 0. 03 to 1 0 p.mol/kg

T

| FORMULA_IloN ;xAMPLEs_ .

- The pharmaceutical formulatlons of the mventlon may be Prepared by conventlonal'
" 'methods in theart. - o B o

o ,."20'

For example Tablets may be prepared by mlxmg the actlve mgredlent wnth ordlnary'

_adjuvants and/or d:luents and subsequently compressmg the mixture in a conven-

-+ tional tablettmg machme Examples of adjuvants or dlluents compnse corn starch,

. "potato starch talcum, magneslum stearate, gelatme lactose gums and the like.
__.Any other adjuvants or addltwes usually used for such purposes suoh as colour-
' ings,. flavourings, preservatlves etc may be used provrded that they: are compatlble '
“with the active tngredlents _ o - .

_Solutlons for rnjectlons may be prepared by dlssolvmg the actlve mgredlent and

poss:ble addltlves in a'part’ of the solvent for lnjectlon preferably sterile water,

o : adjustlng the solutlon to deslred volume, ,sterlllzatlon of the solutlon and filling in
©suitable ampules or vials. Any sultable addlttve conventlonally used i in the art may

be added, such as tomcnty agents presewatlves, antloxldants etc. _

- Typical _examples__of recipes for the _formulatlon of the mventl_o_n _are.as folloWs:f )

""1) Tablets containing 5.0 mg of Compound 1a calculated as the free base:

U heelved T QRb IG5 PeintTie 2RI
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:C.ornpourld.__‘l'a.’ g : - | 50mg-_
Lactose - e B C60mg '
 ‘Maize starch - - . 30mg o
L . VdfOXVPrOPylcellulose; o ‘24mg |
5 _Mlcrocrystallme celiulose. .. '1_9,2 mg
o :_Groscarmellose Sodlum TypeA : 24mg o
-Magnesnum stearate RRATE 084 mg-:

.

2 Tablets contalnlng 0 5 mg of Compound 2b calculated as the freebase: .

o 10:."'_ j'Compounde o 05mg- : : e
o Lagtese 469mg

"'_-Malzestarch 235mg

~ Povidone . 18mg

S '”Mlcrocrystallme cellulose 144 mg .

s Croscarmellose Sodlum TypeA '1.8‘_mg'

| Magnes:um stearate RENEE ', _0.63 mg

8 "_'Syrup contammg per mllllll'tl’e S
.7 ‘compoundtec - i '_'__2._',5."rug .
20 Sorbitol R 500mg
R _Hydroxvpropylcellulose e 15mg-
Glycerol - o 50mg o
' Methyl-paraben | ) coeoimge _
o .. Propyl-pafaben o - "0'."1_--_mg'; .. _
s - Ethanol . R 0005ml
B Flavour 0.05mg
. 'Saochann natnum R 0-5-'"\9 '. T

o 20 -4) -Solutlon for |njectlon oontalmng per mlll|l|tre |
SRR Compound 10] 05mg.
"_SOI’bltOl oo . 51mg
 Aceticacd 0.08mg
"._j_"_-Waterformjection L adiml

5 Re_cg-.i\l;e_('l_l T-:.illle-‘j" o 22Feb _13:'4'5'" Prlnt 'llmé 2. Feb. 19:58
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"1, A cormpound having general Formula | .

""._'W'h'e'reln one of X and Y is CHa and the other one ls selected from the group
o consisting of CHa ' O and S;. , ' -

_ 1o- ' R1is selected from the group conslstlng of lower alkyl lower alkenyl lower alkynyl j |
cycloalk(en)yl cycloalk(en)yl-lower alk(enlyn)yl aryl—lower alkyl acyl lower~alkyl "
sulphonyl trrfluoromethylsulfonyl arylsulphonyl R10ZCO- where Zis 0 orS and

- R0 is alkyl, alkenyl alkynyl cycloalk(en)yl cycloalk(en)ylalkyl or aryl or
o '-.R11Ft12NCO- where R and Ft12 are rndependently hydrogen, alkyl alkenyl alkynyl B
T -cycloalk(en)yl cycloalk(en)ylalk(enlyn)yl or aryl , |
o R2is. selected from the group- consrstmg of hydrogen lower alkyl, lower alkenyl
'lower alkynyl cycloalk(en)yl cyoloalk(en)yl-lower alk(en/yn)yl aryl—lower alkyl;
R3 - RS are- mdependently selected from the group oonsrstrng of hydrogen,
ke halogen, lower alkyl lower: alkoxy, acyl lower alkylthro, hydroxy, lower alkylsulpho-'
- . :_20' nyl cyano. tnfluoromethyl cycloalkyl cycloalkylalkyl or nrtro, ' .
L Re and R7 are ‘each hydrogen or lower alkyl or they are- Ilnked together to constrtute :
ads 7-membered carbocyelic fing; B .
R8 ‘and ‘Re are mdependently hydrogen, alkyl alkenyl alkynyl cycloalk(en)yl » |
'"cycloalk(en)yl-alk(en/yn)yl arylalkyl ora group - |

_ G -'(CHz)r-.N . N—aﬁ- -
- whereln Fl13 Is. hydrogen, lower alkyl lower alkenyl lower alkynyl cycloalk(en)yl .

"..cycloalk(en)yl—lower alk(en/yn) I, alyl-lower alkyl or aryl W is O or S andris2-6; R

l\||\||‘ T A l\ W
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o L and R9 are llnked together in order fo form a 3 7 membered nng contamrng one

-'-_mtrogen atom;* - . . -
.any alkyl cycloalkyl or oycloalkylalkyl group present bemg optronally substltuted' '

with one or two hydroxy groups, which- agaln are- optlonally estenfred with an

aliphatic or aromattc carboxyllc acid, and any aryl substituent present being optio-
'nally substltuted wrth halogen, Iower alkyl lower alkoxy, lower alkylthlo hydroxy,

' '.’_lower alkylsulfonyl, cyano, tnfluoromethyl cycloalkyl cycloalkylalkyl or mtro
and pharmaceutroally acceptable acrd addltlon salts thoreof -

él. : '_ A oom_p'oun'd'of 'Claim_- 1.,- cha_rcter_i_zed in that X is 'Cl-_l2. Q or S 'anfc.l Yis C_Hg.

3 A compound of Clarm 1 charcterlzed in that R1 is an aryl-lower alkyl group, =

B -an acyl group, a lower alkylsulfonyl group ora group R11Fl12N CO- wherein R11 is

TS

' 4, . compound of Clalm 3 charctenzed in that Rt is benzyl or substltuted o :

SR _hydroge“ or lower alkyl and R12 |s hydrogen, alkyl aryl, or cyoloalkyl and R2 is

hydrogen or lower alkyl - _'

s benzyl formyl alkylcarbonyl arylcarbonyl or a group R1 1R12N-GO- wherein R1 1 is

20

__'hydrogen or lower alkyl and R12 Is hydrogen, lower alkyl phenyl substltuted

phenyl or 05.6 cycloalkyl

" 5. A compound of any of Clarms 1- 4, charcterrzed in that R3 R4 and RS are

: hydrogen or halogen and RG and R7 are both hydrogen

25 6

A compound of Clalm 1 charcterlzed in that R is hydrogen or lower alkyl

2 and R9 is lower alkyl, ‘aryl- lower alkyl oycloalkyl—lower alkyl or a group of Formula'_

vaas deﬂned in Claim 1, in which formula W is O and R13 is hydrogen lower alkyl,

cycloalkyl or aryl, or RS and Rs are connected ln order to form a 3 - 7 membered

: n_ng oontalnlng on_e mtrogen atom.

A compound ot Clalm 6 charctenzed in that. H9 Is phenyl-lower alkyl

i _ 'substrtuted phenyl lower alkyl, rndolyl-lower alkyl cyclohexyl-lower alkyl-or a group

of Formula 1a, wherem Wis O and R13 is- hydrogen or a lower alkyl cycloalkyl'

llIIlIIl [ -

' Kecelved llme 22 Feb 19 45 : --_P-t-i-nt Tine 22Feb 19:58."
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'_:Phenyl_ or substituted Phénil group, of Rs and Ft9 are connected in order to foma - -
a pyrrolidine Or ptperidine rtng; o | |

A phannaceutrcal composrtion charcterrzed in that It comprises at 'Ieast one
ncvel compound of Claim 1 ora pharmaceutrcally acceptable acid addrtton satt

' -thereot thereof in a therapeutlcally effectrve amount and m combrnatlon with one or

R r_nore ;pharmaceutrcally acceptable carners or drluents

10

Use of a compound of Clalm 1 or a pharmaceutrcally acoeptabte acid addrtron

salt thereof for the manufacture ofa pharmaceutrcal preparatton for the treatment of

. _' '- psychosrs, anxiety drsorders, depressron. rmpulse control. dlsorders alcohol abuse,

aggression, ischaemic diseases, srde effects mduced by conventlonal antrpsychotrc

- 'agents or cardlovascutar drsorders o

15

_10 A method for the treatment of psychosrs, .anxiety' disorders, 'depre'ss.ion.

: .rmputse control drsorders, a|cohol abuse, aggress|on, rschaemrc dlseases. side

effects induced by conventronal antrpsychotlc agents or cardlovascular drscrders in

L which a compound of Claim 1 or a pharmaceutrcalty acceptable acid addition salt.

- ,thereof 1is admrmstered in a therapeutlcatly effectrve amount to a person in need
- thereof - ' -

L .
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