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2-(+A6'fL OB HETEBQABYL-PIPEBAZIN;1-VLME1HylJ-

1H-lt.f POLE l;)EBIVAIIVES· . 

Background of the lnyentiQO 

The present invention relates to 2-(4-aryl or heteroaryl-piperazin.1-ylmethyl)-1 H-

10 indole derivatives. possessing central dopaminergic activity. Such Compounds are 

useful in the treatment of Central Nervous Systems (CNS) disorders. This invention ·. 

also relates to a· mett\Od of using such compounds in the treatment of the above 

disorders in mamm., especially humaris, and the pharmaceutical compositi~ useful 

therefor.· 

15 It is generally known that dopamine receptors seem to be important for many 

functions in the animal body. For example, altered functions of these receptors 

participate in the genesis· of psychosis, drug addiction, compulsive disorders, bipolar 
. . 

disorders, vision, emesis. sleep, feeding, leaming, memoiy, sexual behavior, regulation 

of immunological responses and blood pressure. Since these receptors control a great 

20 number of phannacological events, not an of them are presently known, there is a , 

possibility that compounds acting preferentially on D4 dopamine receptor may exert a·­
wide range of ther&peutic effects in humans. 

The 2-(4-aryl or heteroaryl-piperazin-1-ylmethyl)-1H-indole derivatives of the 

present inventiOn, inducting forms of tautomers, enantiomers and acceptable add, 

25 addition salts, are centraUy acting 04-dopamine receptor agonists and thus are useful 

as cognition enhancers and treatment of CNS diseases, such as Parkinsons disease, 

Alzheimer's disease, learning and1memory abnormalities. Another feature of this 

invention provides tor the use of combinations· of compounds of the present invention in 

conjunction with 01; 02, 03 or 05 dopamine receptor agonists, such as L- dopa and 

30 02 agonists, in treatment of CNS diseases, such as Parkinson's disease, Alzheimers 

disease, attention deficit dsorder and learning and memory abnormalities. 
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5 summary otlbe Invention 

The present invention relates to a cC>mpound of the formula 

. R6 
1 

(CR'R')-NF;X R)--~\_R' .. \_·M'-\-r 
• • 

or the pharmaceutically acceptabrct salt thereof, wherein the broken line 

represents an optional double bond; 

10 a is O or 1, wherein when a is o. X may fonn an optional double bond with the 
carbon adjacent to V: 

Vis CHR10 wherein R10 .is hydrogen or (CrC8)alkyl; 

T is nitrogen or CH: 

Xis nitrogen or CR11 wherein R11 is hydrogen, (C,-ce>alkyl, (C1-C8)alkoxy, 

15 hydroxy or cyano; 

Y and Z are each independently nitrogen or CR12 wherein R12 is hydrogen, 

chtoro, bromo, trifluoromethyl, triftuoromethoxy, cyano, (C,~alkoxy or (CrC8)alkyl; 

R 1 is hydrogen, fluoro, chloro, bromo, triftuorometlyl, trifluoromethoxy, cyano or 

(C1-r"8)alkyl; . 

20 R2, R1
, R7

, R8 and.R9 are each independently seteCtedfrom hydrogen, fluoro, 

chloro, bromo, triftuoromethyl, trifluoromethoxy, cyano, (C,-Ce)alkoxyand (C1-Ce)alkyl; 

R3 and R4 are each independently hydrogen or CC.-ce>alkyl;. and 

R5 is hydrogen, (C1-Ce)alkoxy, tritluorom&thyl, cyano, (C1-Ce)alkyl or R13cO­
wherein R 13 is amino, (C1-Ce)alkylamino, ((C,-Ce)alkyl)zamino, (C1-Ce)alkyl, (Cr 

25 C1o)aryl; 

or when a is 1, R1 and R10 may be taken together with the carbons to which they 

are attached to form a compound of the formula 

" 
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·. A (8) ·. ri .-:7.~ 
.• (CRIR4)"'--N ~, ~}-R2 
, . : \___/ T-Y · 

wherein the broken lines represent optional bonds; 

T, X,.V, z. R2
, R3, R4

, R5
, R1

, R7~ R1 and R9 are defined as above; 

bis O or 1; and 

A and B are each independenUy CH, CH2, oxygen, sulfur, NH or nitrogen: 

II 

10 with the proviSo that when Xis nitrogen, the optional double bond between X 

and V does not exist; 

with the proviso that when b is 0, the optional double bond between A and B 

does not exist; and 

with the proviso that when b is 1, A and B cannot both be oxygen or sulfur. 

15 The term •a11<y1•, as used herein, unless otherwise indicated, includes saturated 

monovalent hydrocarbon radic&ls having straight~ branched or cyclic moieties or 

combinations thereof. 

The term •alkoxy", as used herein, includes 0-alkyl groups wherein •a1ky1· is 

defined above. 

20 The term "treating•, as used herein, refers to reversing, alleviating, inhibiting the 

progress of, or preventing the disorder or condition to which such term applies, or one 

or more symptoms of such disorders or concfdion. The term "treatme~, as used 

herein, refers to the act of treating, as "treating• is defined immediately above. 

The term "disorders of the dopamine system", as referred to herein, refers to 

25 cf1Sorders the treatment of which can be effected or facilitated by altering (i.e., increasing 

or decreasing) dopamine mediated neurOtransmission. 

The compounds in accordance with the present invention, being ligands for 

dopamine receptor subtypes, especially the· dopamine 04 receptor, within the body, are 

accordingly of use in the treatment of disorders of the dopamine system. 

30 The compound of formula ·I may have chiral centers and therefore exist in 

cflfferent enantiomeric fonns. This invention relates to all optical isomers and 

stereoisomers of the compounds of formula I and mixtures thereof. 
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· ·· s · · · · Pr,efer.r8d comJ>9~nds of form~I~ f Jncl~ thc>Se ~ereio x is nitrOgen. 
·,. . . ., . ? . .. :t:·~preferred.compqunds.of,formula:I include those wherein Yand z are each 

:~ CR12 whe,..in ~12 is, hydtogen .. or fluoro. 
Other:preferred compounds of formula I includ~ those wherein R2. is hydrogen, 

. tiuoro or chktro. 

10 Other preferred compounds of forrnu1a:I include those wherein R3• · R4 and Rs are 
:: hydrogen. : 

Other preferred compourids of formula I include those wherein R7 is fluoro or · 
.· .. t:h•~ro· . , . . . 

ether preferred c0rripound~ of formula., indude those wherein R9 is fluoro, ·. 
15 . chloro. bromo or alkoxy .. · 

More preferred cc>mpounds of formula. I include those wherein X is nitrogen; · y 
and Z are each CR 13 wherein R 13 is hydrogen or fluoro; R2 is hydrogen fluoro or Chloro; 
R3. R4 and R5 are hyclroQen; R7 is fluoro orchloro; and R9 is fluoro. chloro~ .brorno:or 

· .. alkoxy. 

20 Specific preferred compounds of formula I include the following: 
2-[4-{3-Trifluoromethyl .. phenyl)-piperBzin-1-ylmethyl)-1 H-indole; · 
5-Ruoro-2-(4-(3-trifluoromethyl-phenyl)-piperazin-1-ylmethyl]-1 H-indole; 
5-Fluoro-2-(4-(4-fluoro-phenyl)-piperazin-1-ylmethylJ-1 H-indole; 
5-Fluoi-o-2-(4-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-1 H-indole; · · 

25 5-Fluoro-2-(4-pyridin-2-yl-pipenizin-1-ylmethyl}-1 H-indole; 
2-[4-(6-Chloro-pyridazin-3-yl)-piperazin-1-ylmethyl)-5-fluoro-1 H-indole; 
5-Fluoro-2-(4-(5'-fluoro]pyridin-2-yl-piperazin-1-ylmethyl)· 1 H-indole; 
2-(4-pyridin-2-yl-piperazin-1-ylmethyl)-1 H-azaindole; 
5-Fluoro-2-(4-pyridin-2-yl-piperazin-1-ylmethyl)-1 H-azaindole; and 

30 2-(4-(4-fluoro-phenyl)-piperazin-1-ylmethyl)-1 H-azaindole. 
The present invention also relates to · a method for treating disorders ·of the 

dopamine system including psychotic disorders (affective psychosis, schizophrenia, and 
schizoaffective disorders), movement disorders (extrapyramidal side effects from 
neuroleptic agents, neuroleptic malignant syndrome, tarctive dyskinesia, Gilles De La 

35 Tourette's syndrome, Parkinson's. disease or Huntington's disease)i gastrointestinal 
disorders (gastric acid secretion or emesis), chemical abuse, chemical dependencies, 
substance abuse, vascular and cardiovascular disorders (congestive heart failure and 

II 
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5 hypertension), ocular cfisorders and sleep disorders in a mammal; :- -c0mprising 

administering to said mammal an amount of a 04_ dopamine receptor selectiv8 c0ri1potind 

according to formula I, or a phanna~cally acceptable salt thereof, that is' eff8Ctive in 

treating such disorder. 

The prest:tnt invention also relates to a method for treating disorders: of the 

10 dopamine system_ including psychotic disorders (affective psychosis, schizophrenia, and 

schizoaffective disorders), movement disorders (extrapyramidal side effects from - --­

neuroleptic agents, neuroleptic malignant syndrome, tardive dyskinesia, Gies De La 

Tourette•s syndrome, Parkinsan's cfasease or Huntington's disease). gastrointestinal 

disorders (gastric acid secretion or emesis). chemical abuse, chemical dependencies, 

15 substance abuse, vascular and cardiovascular disorders (congestive heart failure and 

hypertension), ocular disorders and sleep disorders in a mammal, comprising 

administering to said mammal an amount of a 04 dopamine receptor selective eompound 

according to formula _I. or a pharmaceutically acceptable salt thereof, in conjunction with 

one or more 01, 02, 03 or 05 dopamine receptor agonists. that is effective in treating 

20 such cflSOrder. 

The present invention also relates to a phannaceutical composition for treating 

disorders of the dopami!"8 system including psychotic disorders (affective psychOsis; 

schizophrenia, and schizoaffective disorders), movement disorders (extrapyramidal side 

effects from rieuroleptic agents, neuroleptic _ malignant syndrome, tardiVe dyskinesia, 

25 Gilles De La Tourette's syndrome, Parkinson's disease or Huntington's disease), 

gastrointestinal disorders (gastric acid secretion or emesis), chemical abuse, chemical 

dependencies, substance abuse, vascular and cardiovascular disorders· (congestive heart 

faDure and hypertension), ocular disorders and sleep disorders In a mammal, eompriSing 

administering to said mammal an amount of a 04 dopamine receptor selective compound-

30 according to formula I, or a pharmaceutically acceptable salt thereof, that is effective in 

treating such disorder. 

The present invention also relates to a pharmaceutical composition for treating 

disorders of the dopamine system including psychotic disorders (affective psychosis, 

schizophrenia, and schizoaffective disorders), movement disorders (extrapyramidal· side 

35 effects from neuroleptic agents, neuroleptic malignant syndrome, tarcrwe dyskinesia, 

Gilles De La T~rette•s syndrome, Parkinson's disease or Huntington's disease), 

gastrointestinal disorders (gastric acid secretion or emesis), chemical abuse, chemical 
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s dependencies. substanc;:e •bu$e. v;as~lar anch:ardiovasculafdisorders (cOngestive heart 

failure and hypertension), ocu111r <liso~eJ$ ·and ••P disorders in a mammal, comprising 

administering to said mammal an amount of a 04 dopamine receptor Selective compound 

according to formula I, or a. pJlarma~utically ~ salt thereof, in conjunction with 

one or more 01, 02, 03 or 05 dopamine· receptor agonists, that is effective in treattng 
. 1.0 such disorder. , . · · - . 
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· OetaQed Qescdption of the loyention 

The following reaction Schemes illustrate the preparation of the 

compounds of the present invention. ·Unless otherwise indicated a, T, V, X, Y, z. R\ . 

· R2, R3, R', R5
, R8

, R7
, R8 and R9 in the reaction Schemes and the discussion that follow 

· are defined as above. · 

. Scbem• 1 ·· 

(CR3R4)-COOH + 

HI IV 
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L + IV 

F\ R\_z 
. N_. · .~x-( }-R2 

. \_:M T=Y 
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5 In reaction 1 of Scheme 1. :·the compoulids of formula Ill and IV are coupled ·to 

form the corresponding compound of formula I by first treating Ill with 0-~ '·N- dimethyl 

· hydroxylamine hydrochloride, .· dicyclot$<ylcarbodiimide· and a base, sUCh · · as · 
triethylamine, in a polar aprotic solvent.. such as methylene chloride. The' hydr'oxamide ··· 

intermediate so formed· is· reduced. using a redueing agent such as: rlthiurrr al\Jminum · 

10 hydride, in a·polar aproticsolvent,:such,as,tetrahydrofuran. The reductive amination of 

the aldehyde intermediate ·SO formed is·accomplished by. reacting the aldehyde with' the 

compound of the formula IV in the presence of. sodium triacetoxyborohydride and a 

· polar aprotic solvent. such as dichloroethane. The. reaction mixture is stirred,· under · 

inert· atmospherei at· room temperature for -a time period between about 40 hours to '-
15 about 56 hours, preferably about 48 hours. 

In reaction 1 of Scheme 2. the· compounds of formula VI, wherein L is a leaVing: 

group such as chloro~ bromo, rnethoxy.· or any activated' ester derivative such· as· para­

nitro phenyl ester. hydroxy benzotriazole ester. N-hydroxysuccinimide ester or hydroxy, 

-and IV are. coupled to form the corresPof1ding methanone compound of formula· Ill· by· 

20 reacting VI. and' IV in· the .presence· of · diisopropylethylamine, carbodiimide ·· or a 

dehydrating agent and a polar aprotic solvent, such as methylene chloride, or ·in form of 

mixtures c:Ontaining, if desired, combinations. of organic solvents or water such as -

-_combinations of cyclic and ·acyclic mono and dialkylamides, (C.,-94)- .·alcohols, 

halo9enated Solvents, or acyclic and cyclic alkylethers at temperatures ranging from 

25 ·about o-c to about· 1so•c, preferabley about·= o•c or the boiling point Of the same 

solvent mixture. Addition -of -an- acid·-- acceptor such as an alkalicarbonate, a tertiary 

amine or a similar reagent may be useful. 

In reaction 2 of Scheme .z. the methanone compound of formula V is converted 

to the corresJ>Qnding compound·· of. formula •~ wherein R3 and R4 are hydrogen, by· 

30 · .· reducing V with ·a reducing agent, such as lithium aluminum hydride or- a borane 

derivative, in the presence of·a polar aprotic solvent. such as tetrahydrofuran; for a time 

period betWeen about' 10 hours to about.· 14 hours, preferably about 12 hours. 

In each of the above reactions,' pressure is not critical. Pressures in th range of 

about 0.5 atmospheres to 3 atmospheres are suitable, and ambient pressure (generally, 

35 about one atmosphere) is. preferred as a matter of convenience. Also, for- those 

reactions where the preferred temperature varies with the particular compounds 

reacted, no preferred temperature is stated. For such reactions, preferred 
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,§ . tltJnpe~ for pa~~r -.ctan.~ may be d•rmined by monitoring the reaction . . .ueJng thin fayer ch~. ·. . ~, ·• •. . ' ' I '." • ~ •.; .· . ' . ' . • 

The novel com~ of the formula I:~ tl1e pharmaceutically acceptable'·salts ttlereof (hctrein'. "the therapeutic compounds of this invention, are useful a8 dopaminergic . asJ8"lS.J.e .• they poss~~ U. mlQty,to alter .. dopamine mediated neurotrclnsmiSsion In ~o . .mammals, including h"'"8118. ,:They.,are therefore able to function as therapeutic a9entS in 
·: \'· ····· ·. . .. 

. ' ~ ~ent of a~ of~. in mammals, Jhe treatment or prev9ntion Of which .. , can·.· .be effected. CH" facU~··:by. ao .. increase .. or decrease in dopamine mediated 

.... :: . 

. neu~miision. · ·· 
.. . The. compounds ,Qf-~ fQnm."8 .1 u.t. are basic in nature are ·capable of forming a ' .15 ~de vari~ of different 9'1fls .~. vw.....- inorganic and organicacidS. ·Afttiol.lgh' such's81ts 

m~ .. be. ~ ~for admi~on to animals, It.is Often desirabie in . ~ to initially is.., .a. c:ompou~ of -the fo'""°'la I frOm, the reaction mixture as a ·. . . . ~~a~utfcaly ~ ~ and ~ ~ply convert the latter back to the free 
~ .c:.orJ1pound by·tn!tatfpent wiltl an •lk&line reagegt-.and subsequently c;onvert the latter 
.' .. . . . . ·:' ·.. . . . . ~ . . 

·: . ;_. 

20 free bas8 to a pharmaceuticaly. acceptable acid additiOn salt The ·acid adcfdion salts of 
.·· the base compounds of ~s. ~are ,readily prep11red by tnNiling the base compound 
. ··· .. · .·.. .· . . . . with ~ ~~ntially.· eqLliv;llent. amount. of. the chQsen riUne~I .or. :organic $Cid. in· an 

.. ecl1,1e0us SoJvent medium:or in a suita.bfe organic.~ ·Such as methanol or ethanol . 
. ~: :· . ·.·· . . . . ':. .. 

u~ careful tWaporation of.~ solvent, the desired solid salt is readily obtained. The 25 desired acid salt can also be precipitated from a. solution of the free base in an organic . solvent by adding to the solution an appropriate min~I or organic acid. . . . . . 

. The therapeutic :cornpo&mds. of ~is . in~ntion can be administered orally, .transdermally (e.g. through the use of a patch), parenterally or topically~ Oral administration is preferred. In general. these compounds are most desirably ·administered 30 .in dosagl;tS ranging from about 0.1 mg up to about 1000 mg per day, or 1 mg to· 1000 mg 
per day in some cases. although variations may occur. depending on the weight and 
condHion of the person being treated. and the particular route of administration chosen. In 
some instan~ dosage levels below the lower limit of the aforesaid range.may be more 
than adequate. while in other cases still larger ~ may be.employed without causing 35 . any harmful side effect. provided that such larger doses are first divided into several ·small 
doses for administration throughout the day. 

' . f' 
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5 . The therapeutic comPQunds of the . invention may be administered alone or in 

,. combination with phannaceutieally. acceptable carriers or diluents by either of .the two 

routes ~usly indicated, and such administration may be carried out: in slngle or 

multiple doses. More particularly•: the. novel thetapeutic compounds of thiS. imfention can 

be administered in. a ~.van• of different dosage forms, i.e., they, may b8 c<>mbined 

10 with various pharmaceutically acceptable inert carriers in the form of tablets, capsules, 

lozenges, troch~ •. hard candies, pqwders,. sprays, creams, •Ives, suppositories, jellies, 

gels, pastes, lotions, ointments, . .ibdrs,. s~. and the like. Such carriers· include Solid 

diluents or. fillers, .. .ierne· aqLHPJS·. m'9dia. and· various non-toxic organiC solvents, for 

example. M~. oral ~arm.a~utical cq"9positions ,can be suitably· sweetened and/or 

15 flavored. 

For , oral administration, .· ~. containing various exclpient& such as· 

microcrystaline . ce~lulose, socli&Jm. citrate, calcium carbonate, dicalclum phosphate and 
glycine may be. employed. along with various disintegrants such as starch (and' preferably 

com, potato .ortapioca starch).,,:ill9inic.acld arid certain complex silicates •. together with 

20 granulation binders like polyvinylpyrrolidone. sucrose, gelatin and acacia~ AdditiOnally, 

lubricating. agents such as magnesium stea...m. sodium lauryl sulfate and. talc are often 

very useful for •letting purposes. Solid compositions of a similar type, may• also' be 

employed as fillers. in gelatin capsutes; prefened materials in this connection also include 

lactose or rraHk. _ s~ar as well· as high s:nolecular weight polyethylene glycols. 'Mien 

25 aqueous suspensions and/or elixirs are desired · for· oral administration, the active 

ingredient may ~ combined with various sweetening or flavoring agents, coloring matter 

or dyes. and, if so desired, emulsifying and/or suspending_ agents as well, together with 

such diluents as water, ethanol, propylene glycol, glycerin and various like combinations 

thereof. ·, . 

30 For parentEH'al administration, solutions of a compound of the present invention in 

either sesame or peanut oil or in aql,leous .· propylene glycol may be employed. The 

aqueous solutions should be suitably buff•recl if necessary and the liquid: diluent first' 

rendered isotonic. These aqueous . solutions are suitable for intravenous injection 

purposes. The oily solutions . are suitable for intra-articular. intramuscular and 

35 subcutaneous injection purposes. The. preparation of all these solutions under sten1e 

conditions is readily accomplished by standard .pharmaceutical techniques well·;known to 

those skilled in the art 
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Additionaly~ it is also< pCiSSible to adm~ the compouitds of the present· 
invention topicaDy ·when treating. inflammatory conditions of the skin and,. this · may 
preferably be done by ·way oi creams, jellies, gels. pastes, ointments ;8nd the' like~: in · ·-· 4 

~ance with Standard pharinaceutical practice. .-~. 

· · The ability of com~unds to bind to mammaHan dopamine receptors, and the · 

10 relative ability of c:Ompounds of this invention to inhibit fHJ-sp;perone bli1dlng to hi.Iman 
dopamine o, ·receptor subtypes ~ed in donal eel Ines was measured ··u1;ng the 
foUowing procedure. .: · ·• 

04 Receptor Bjndiog Abjfg 
The determination of' o, receptOr binding abirity has been described by van Tor.' et · · 

1s al. (~~tute, 1991, 350, 810). Clonal cell nnes expressing the human dopamine 04 

receptOr are harvested and homogenized (polytron) in a 50 mM Tris:HCI <PH 7.4 ·at 4 °c)· ·· '' 
buffer containing_ 5 mM EDTA, 1.5· mM calcium chloride (CaC'2), 5 mM magnesium· 
chloride (MgC'2). s mM potassl&im chloride (KCI) and 120 mM sodium chlorid& (NaCl). 

The homogenates are centrifugated for 10-15 min. at 48,000 g, and the resultirig pellets 

. 20 resuspended in a buffer at a concentration of 150-250 mg/ml. For saturatioti experiments, 
., . . 

o. 75 ml ariquots Of tissue homogenate are incubated in triplicate With int:reaslng 
concentrations of ('Hi.sp;perane (70.3 CVmmol; 1 o.;3000 pM final concentration)" fOr 30-
120 minutes at 22 •c in a total Volume of 1 ml. For coinpetitiOn binding exP8rimentS, 
assays are initiated bY the addition of 0. 75 ml of membrane ·and inC:ubated ir{duplicate 

·25 with the indicated concenbations of competing· Ugands '(10·1"-10~ M) and/or [3H)­
spipen:>ne (100-300 pM) for 60-120 min at 22°C. Assays are teni1inated by rapid filtration 

through a Brandell cell harvester and the filters subsequently monitored for tritium as 

described by Sunahara, RK et al. (Nature. 1990, 346, 76). For all experiinentS, specific 

[3H]spiperone binding is defined as that inhibited by 1-10 mM (+)-butaclamol. Biridirig data 

30 are analyzed by non-linear least square curve-fitting. The compounds of the examples 
were tested in thiS assay, and all were found to have binding affinities (~l for the 

displacement of (3HJ-spiperone of less than 2 micromolar. 

! 

I 
; 
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5 .. H11rwm P4 receptot mpdulafion of cAMP tormiltion 

Chinese hamster ovary (CHOl ceUs expressing the:·human·D4.4 dopamine ·. ' 

receptor were obtained from Dr. H. Van Toi (Clarke~ lnstitUte of Psychiatry~ Toronto). 

and were grown to confluence in Minimal Essential Alpha Media (Gibco) supplemented · 

with 2.5% FetatBovine·.Serum (not heat inaclbtated). 2.5% Equine Serum (he8t:.. 

10 inactivated). anc:l 500: pg/ml Geneticin.: Monolayers were disrupted and cells d"ISloged 

with 5 mM ethytenediaminetetraacetic acid (EDTA). and resuspended in phosphate 

buffered saline ·bl.dfer containing:5 mM magnesium chloride; 30·mM 

hydroxyethylpiperazine-N-ethanesulfonic acid (HEPES);. 300 µM 3-isobutyl-1-methyl­

xanthine (JBMX. a phosphodiesterase inhibitor), and 5.6 mM· dextrose. Cells:· · 

15 (approximately 200,000/tube) were exposed to 5 µM forskolin (an adenylate cyctase 

activator), forskoln plus test compounds or quinpirole (a 04 receptor agonist); or 

forskolin plus quinpirole plus antagonist for 11 minutes. In experiments with· 

antagonists, ceUs were exposed to antagonists 11 minutes prior to agonist chaUenge. 

The effect of test compounds in the abserp of the agonist quinpirole was used to judge 

20 agonist activity. 04 agonists produce an inhibition of cAMP accumulation which can be 

. reversed by 04 .receptor antagonists. The readion was tenninated with the addition of 

6N pe~loric acid, and samples neutralized With 5N potassium hydroxide and 2M Tris 

buffer. Cyclic AMP levels were measured using a commercially available competitive 

binding kit (Aniersham) •. ICso values were calculated by linear rJagression analysis of 

25 the concentration-response curves. I<. values were calculated using the equation: K, = 
ICso/(1 + (agonist)l(agonist,ECso]} (Minneman and: Johnson, 1984). 

The present invention is Dlustrated by the foUowing examples, but it is not limited 

to the details thereof. 

EXAMPLE 1 

30 2-(4-(6-Chlorp-pyridazjn-3-yl)-pjperazjn-1-ylrnetbyl)-5-fluoro-1 H-jndofe 

A mixture of 5 gm of 5-ftuoro 2 indole. carboxytic; acid, 2. 74 gm of 0-, N-dimethyl 

hydroxylam~ne hydrochloride, 3.89 ml triett'lylamine and 5. 76 gm of 

dicyclohexyl~iimide in 35 ml methylene chloride is stirred at ambient temperature 

until a Jan precipitate Is formf9d. The solid is removed by filtration, the residue 

35 concentrated and puritl$d on Si02 (25%) EtOAc in Hexane) obtained are 3.6 gm (64%) 

of the N-0-dimethyl 2 indole hydroxamide. 

··: !' 
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5 ·.· .. 3.9.gm of N-O-dim~l 2Jndole.hydroxylamide is added over a period of 5 , m~~ to a cold ~,.;Qn·(-40 Clot 0.67 9"tliAIH4 in 30 ml tetrahyctrOfUran. The mb<ture. is .stirre fQr an. "°"r'(-40 C->: ~o C) ·treated~with a saturated aqueotis .Solution 01 . ,:SC>dium sulfate and wannecHo: ambient temperatUre. The· SOivent is separated after ' . . . addition of solid sodiumsulfate and concentrated until a solid precipitat8 is tOrmed (2.94 · · 10 •.gm of 5-fluoro 2-indolecarb9xaldehYde~., ., 
.. ; ·~ , · A mixture of 0.96 gm Qf+(5-c:hloro-phenyl)-piperazlne, 1.0 gm of 5-Fluoro, 2-

·' ;:. 

; : ~ ' 

·. indolecarboxaldehyde and :1.2 gm of sodium ·triacetoxyborohydride in so mr : · 
dichloroethane is stirred under nitrogen at ambient temperature for 48 ·h0ur8. ·The : 

. . so~Us removed and.-the,te$idue portioned betWeen 100 ml EtOAc and 2o·m1 NaOH 15 (1 N). The organic layer: is W8$hed ·wilh water (2x20ml) arid brine (1x10 ml) and COl'.lcentrated. The residue is·purified:on1.Si02 (eluent: 5%:methanol in methYJene .· 
chloride) to yield 1.02 gm ofa,<=ream·colored solicl"whidt has a mp.: 204-205 C0

). 

:-.o.:.::: .. > · •:· EXAMPLE2 

· .. 20 

.·. , §=8i1Qro-1 H-indol-2-ylt(4-Q-triftuorometbyl-pbenyl)-pjperazin-1-y0-methanone · . . . A mixture of 1 •. 0 mmol of .5-fluoro, 2-indofe,carboxyUcacidchloride and.230 mg :Of 
·:.-:1. 

'!,. 

. .meta-trifluoromethylpheoytpiperazirie and 129 .mg of diisopropylethylamine in 1 O ml 
methylenchloride Is kept at ambient temperature for· 12 houri. Water is add8d, the . . 

.. . organic .. layers separatecj, .washed wftb.wate, dried ·over sodium sulfate and · · 
concentrated tO yield 296 mg of the title compound. MP: 198°C~ · · ·· 

.... 25 · ... EXAMPLE3 ·· 
5-8uoro-2-{+Q-trifluorometb¥1-pbenyt)-piperazjn-1-ylmetbylJ=1 H-indole 

bydrochloride 
A solution of 275 ·mg of 5-fluoro.1 H-indol--2-yl)-[4-(3-trifluoromethyl-phenyl)­

piperazin-1-yl]methanone in 5 ml anhydrous tetrahydrofurane is kept under an inert gas 30 atmosphere and is treated at ambient temperature with 2.11 ml of a 1M solution of 
Lithiurnaluminui:nhydride in tetrahydrofurane. After 12 hours the mixture is treated With·· 78 µI 15% Sodium Hydroxide ·solution and again 234 pl water. •After addition of 
magnesiumsulfate the organic layer is separated and coneentrated to a YelloW oil (240 mg). This oil is disolved in ether and treated With an ether solution of hydrochloric acid '. 35 until a precipitate is formed. The precipitate is collected, dried under vacuum. 

The title compounds of Examples 4- were prepared by a methods analogous to ·. 
that described in Example 1-3. 

II 

I 
.! 

·1 

\' 

' 

; 
;: 
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EXAMPLE4 

2-H-Q;Irift~yl-pbQl)-Ripera,zin-1-ylmetbyl]-1 H-jndol-5- of 
' ,. . . . . . . . ..... ,. .. . 

MP: 188-1ga'C; HRSMS 375.15. 

:EXAMPLES 

2:-J4-(3-TriliuorpflietbYk1bl~Q;Pi~?KioJ·ylmetlwQ-1 H-indole· 

MP: 192-194.C; HRSMS 359.1·5. 

.. . . . . f:XAMPLE 6 

(1H-lndol-2'."~;tro:phenyt)-piperazjn-1-yQ-metbanone 

MP: 186-18VC. 

EXAMPLEZ 

15 (5-Buprp.1 H-indol-2-yl)-(4-(2;-Djlro-phenyl)-pjperazjn-1-yl]= metbanone 

20 

MP: 184-1as·c. 

EXAMPLES 

(5-fluoro-1 H-!ndol-2-Yll;(4-(3-trjftu9rornetbyl-pbenyl)-pjperazin-1- ylJ-metbanone 
MP: 199•c. 

EXAMPLE9 
3-(4-(1 H;lndoJ-2-ylmetbyl}i>ipeDIJin-1-yQ-beDZQ[.d)jsothjazole 

MP: 150-152•c; MRSMS 348.12. 

. EXAMPLE .10 

. 5-f!uoro-2-£+(3-triflyorometbyl-pbenyl)-pjperazjn-1-ylmetbyl]-1 H- indole 
25 MP: 196-197.C; HRSMS 377.148 . 

. , EXAMPLE 11 

. 2-c+Naphthalen-1-yl-piperazio-1-yhnetby0-1 H-jndole 

MP: 238-239.C; HRSMS 341.19. 

EXAMPLE 12 

30 2-(+(2-Nitro-phenyl)-pjperazin-1-y!metbyl)-1 H-jndole 

\ 

MP: 210-211•c; H~SMS 336.16. 

EXAMPLE 13 

5-Eluoro-2=(+(2-nitro-ptwioyl)-piperazjn-1-ylmetbyQ-1 H-indole 
. : . . . . . .. . . . 

MP: 236°C; HRSMS 354.14. 
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15 

25 

.. . . : §-fluoro:2=(4-riiPf>tbalM-1~yt-pjpmlmQ=1-ylmettwl)-1 H-lrjdQle 

'MP: 249-250°C; HRSMS 359.18.i ' ,, 

' .. . ' : .: EXAMPLE .15 . 

S-EtuorQ+2-(4=pYridin-2~yt:pjperazjn-1-yfmethYl)-1 H-indole 

... MP: 242°C; HRSMS 310.15. · ·· 

MP: 

'·.· .. · 

:·EXAMPLE 18 

5-Fluom-2-(+(4-fl~lazin-1-ylmetbyt]-1H-indQle 
· •. :.t 

·:···.• '· ·••··,EXAMPLE 17 

5-Buoro-2-(4-pyrimjcfm-2-yJ..pjpemzjQ:1-ylmetbyQ-1 tHndgle 

MP:. 199°C; HRSMS·-311.18.. :··\~ 

·'EXM1PLE 18 

• .. ·· . · ,. (5=Flyoro-1H•ind91-2-YD-<4fpyrldjp:2•yl-pipemzjn-1•yt)=metbanone 

MP:. 214-21s•c. 
· ' · : .... EXAMPLE 19 

. · 2-(4-pyridin-£*pJperaik):1-ylmetbyl)-1H-indole 

. MP: 

'EXAMPLE20 
(1 H=lm1of-2:..yn-<4:pyridiP..2-Ykiipiraz;in-1-yl)-methanone· 

MP: 1ss-2oo•c. 
EXAMPLE21 

2={+.pyridjn-2-yt-piperazjn:1-ylmetby0-1 H-indole 
u .. . ·. ' 

C NMR (CDCla, .75 MHz) d 45.29, 53.03, 55.96, 77.44, 101.94, 107.29, 

110.91, 113.52, 119.70, 120.28, 121.69i 128.40, 135.53, 136.37, 137.61, 148.00, 

30 159.55. 
1 . . ' 
H NMR (CDCl3, 250 MHz) d 2.6. (m, 4H), 3.6 (m, 4H), 3. 7 (s, 2H), 6.4 (s, 1 H), 

6;7 (m, 2H), 7.1-7.6 (m, 4H), 8.2 (m, 1H). 8.7 (br. s, 1H) .. 

Ge-MS, lR = 4.468 min., M• = 292, (M-162) = 130. 

I 
·\ 

' ' 

', i 
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EXAMPLE22 

(2'tt. .. a•aa. • 8'ap)-1-(+Elyoro-pbenytWS:-phenyl-1'.2',a'.3'a,4',6'a-bexabydm­

penlalen-2'-yl)-piperazjne dibydrOcbloride 

MP: 250-253oC~ Analysis calculated for .Cz,.Hz7FN1•2 HCl.0.75 HzO: C, 66.28; 

H, 7.07; N• 6 • .i4. Found: C, 66.18; H~.6~78; N~ 6.58 •. 

·EXAMPLE 23; 

(2'<L 3'at\ S'm. 6'a§)=S'•[+c4-f!uom-pheoyl)-pjpemzjn-1·~y0-2·-phenyl-octabydro­

pentalen-2'-ol maleata : 

MP: 206-207~5°C. Analysis calculated:for ~HnfNz(>-0.75 C4H404•0.75 H~: 

C, 67.41; H, 7.02; N, 5.82. Found: C, 67.24; H; &.77; N, 5.68. 

EXAMPLE24· 

(2'a, 3'a(3. S'a, 8'a0)-1-(+Fluoro-phenylH:{5'-pbenyl-octahydro-pentalen-2'-yl)­

pjperazine dibydroch!Qride. 

MP: 255-256~5°C. Analysis calculated for ~HJN2•2HCl•0.25 HzO: C, 65.23; 

H, 7.18; N, 6~34. Found: C, 65.40; H, 7.02; N, 6.38. 

EXAMPLE25 

(2'g. 3'att 5'g,. 8'ati)-2-fluoro+(+(5'-bydroxy-5'-phenyl-octabydro-pentalen-2'­

yl)-piperazjn-1-yl)-benmnjtrile maleate 

MP: 207-207.S°C. Analysis calculated for ~28FN30. C4H404: C, 66.78; H, 

6.18; N, 8.06. Found: C, 66.64; H, 6.06; N; 8.14 

. EXAMPLE26 
(2'q, 3'ap. S'q, 6'aL\)•2•Eluoro+(+(3', 3'a. 4', 5". 6', -6'a-

hexabydmspiroOsoblnzofuran-1 C3H), 2'(1'H):pentalen]-§'-yl)-1-pjperazinylJ-beomnitrHe 

maleate 
MP: 221-221.s0c. Analysis calculated··for ~~aFN30• c .. H..04•0.5 H20: c. 

30 66.41; H, 6.13; N, 7.74. Found: C, 66.33; H, 6.26; N, 7.61 . 

.. EXAMPLE27 
(2'q, 3'ap. S'q. 8'•8)-5'-[4-{2-Methaxy-pheny!):pjperazin-1-yl)-2'-phenyl-

gctahydm-pentalen-2'-ol maleate. 

. MP: 188-189°(:. Analysis calculated for CisH32NA• C4H..04: C, 68.48; H, 7.13; 

35 N. 5.51. Found: C, 68.64; H, 7 .1 O; N, 5.81. 



··,, 

10. 

W099/09025 1i PCTiJlJ98101198 
-18-

.. · · · .····· ~i..J:XAMPLf:·28 

. ' (2'a; ·3'af,t S1q. 6'af,i}=244-FJuprp-pbenyl):5'=(+(5-flyorp-pyrimjdjn-2-yl)=piperazjn- ' .... 0 •• 

, ,·1-yl]:octabydrp-pentalen-21:01 maleate ., .. , • ·. · ,,. .·· ·: .. 
. MP:.21s.s.220°c. ·Analysis calculated fo~:CnH21F2N.O. C..H,.04.0.5 H20: c~ ; ... · , 

. ~59.41; H, 5.94; N. 10.66. Found:·c. 59.76; H,f5.89;;N,·:10.65. 

. :.· .. EXAMPLE29 
· (2'q, 3'af3. S'q. · 6'af.\):2:fluof0:4.{4:[5'=(4:fluoro-phenyl)-5'-bydmxy-octabydro- , ' ... · 

pentalen-2'-ylJ-piperazjQ:1•yfH>enmnjtrile maleate :; . · · ... > , · . 

MP: 204-204.soe~ Analysis calculated for C2sH21F2N30• C4H.O••~O: C, 62.47; , : : · 

H, 5.97; N, 7.54. ·Found: C; 62~77; H~ 5.14; N; 7~58. · · 

··· .. '.,, · · :~ . EXAMPLE30 

· (2'q; 3'aP, S'a, 6'a8)-2'-(+Fluoro-pbenyl)-5'-(+{+fluoro-pbenyl)-pjperaz:jD-1-ylJ- · 

octabydro-pentalen~2'-ol IDlleate' · ·· 

, > MP: 209-209.5°C. Analysis:cata.ll&ted for Cz4H21F2N~ C4H.04:· C~ 65.36; H, 

. · 6.27; N, 5~54. Found: C,·65~6s~·Hi 6.25; N~ 5.34~ · .. 

20 

25 

30 

35 

... EXAMPLE31 
(2'a~ 3'aL\. · 6'aP}='5-FIUom;2-(4:(5'•phenyl-1 t.,2\3' .3'a,4' .8;a-bexibydro-perrtalen- · · · 

2'-yl)-pjperazjn-1-yl]-pyrimjdjne maleafe · " · · · 
' ' 

· ·. MP: 202~203°c. AnalySis·c81c1.11ated for·CnH25FN.• ·c .. tt..o .. : c;· 64.99; H. 6.08: .· . ' 

N, 11.66. Found: C, 64.67; H, 6.DO; N, 11·. 79. ... ' · ... . ,_· 

EXAMPLE32 
(2'q,. 3'af3, 6'ap).:2-Eluoro+(+£$'-pberiyl-1',2'.3',3'a.4',6'a-hexabydro-pentile0= ·· 

2~-yl)-pjperazin-1-yQ-benzOnitrile IDalelfe'' .• : 

MP: 172-173°C. Analysis calculated for CzsHnFN3• C4H404: C, 69~17; H, 6.00; 

N, 8.34. Fourid: C, 69.06; H, 5.88; N, 8.57. 

EXAMPLE33 

(2'q, 3'ap, S'q, 6'ap)-S..Eluoro-2-(+C5'-phenyf-octahydro-penta!en-2'-Yll-

pjperaz:jn-1-yl]-pyrimjdjne · maleate 

MP: 211.5-212°C. Analysis calculated for '<:nH21FN.• C4H_.04: C, 64.72; H, 

6.48; N, 11.61. Found: C, 64.67; H, 6.43; N, 11.82. 
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PCTllB98/0l 198 

" . 

(,2'a, . 3'iJP· 5'q, .. 8'aL\\:2-FIU()f0:+(+(.5'-pheny1-octahydro:penta!en-2'-yl}= 

. . PimH•in-1-yt):;benzonnruc ma!eato:, 

MP: 195-196°C. Analysis calculated for CaH28FN,- C..tt..04: C, 68.89; H, 6.38; 

N, 8.31. Found: C, 6&.99; H, 6.47; N, 8.30.· · 

EXAMPLE35: 

(Zq, 3'ap, S'q., . 611§)-2-Buqro+{+(S' =(2-trifluorometbyl-phenyt)=gctabydro­

pentalen-2'-yQ-pjperaz:in-1-yJ)-benzonjtrile maleate .· 
. l . . . . . 

MP: 192-19~°C. Analysis ~cu'8ted·.for C.tfz7f4N3• C4H.t04: C, 82.82; H, 5.45; 

N7,.33. Found: C, 62.87; H, 5.22; N; 7.27. 

15 EXAMPLE 36 
(2'q, 3'aP, 8'a(3)-2-Etuaro+{4-[5-C2-methoxy-phenyl)-1' 2' ,3' ,3'a,4' ,6'a-

Mxabydro-pentalen-2'-ylJ-piperaziq=1-yl)-tlenzonitrile maleate 

MP: 155-156°C. Analysi&,· calculated for CzeHJN,O• C4H.04•0.25H20: C, 

66.96; H, 6.09:· N. 7.81. Found: C, 67.00; H,6.05; N, 7.82. 

20 EXAMPLE 37 

25 

30 

35 

(2'q, 31ap .. S'q.,. 8'aD)=2-EIUPro+l+f5'-(2-metboXY-phenyQ-octahydro-pentalen-

2'-yl]-piperrgio-1-yl)-benzonitrile maleate 

MP: 176-177°C. Analysis- calculated for Cze~FN30. .C .. H.t04.0.50H20: C, 

66.16; H, 6.48; N, 7.71. Found: C, 66.20;H. 6.31; N, 7.69. 

EXAMPLE38 
(Ze&. 3'aP, 5'a. 8'af3l:2-Eluom+(+15'=(1 H-jndof-3-yl)=octahydro=pentalen-2'-ylJ­

piperazin-1-yQ-benzonttrile maleate 

MP: 226-227°C. Analysis calculated for CnHaFN4• C..H.O..: C, 68.37; H, 6. 11; 

N, 10.29. Found: C, 68.17; H, 6.24; N, 10.20. 

EXAMPLE39 
(2'a. 3'ap. S'a, 6'a(.i)-2-Fluoro-4:{4-(5'-(2-metbanesulfpnyl-pheny!)-octabydro­

penfalen-2'-yl]-pjperazjn-1-yt)-benzopHrile maleate 

MP: 179-180°C. Analysis calculated for CaH30FN,~ C4H..04•0.25 H20: C, 

61.25; H, 5.91; N, 7.14. Found: C, 61.26; H, 6.32; N, 6.76. 
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5 · .· .. ;·EXAMPLE 40 

. Q'a, 3"aP. : .s•p:-'.·.: a~ap)+2.::e1uoro:+[+Q\ .. 3'1, ·. 4',: · 5', 6',. 6"1: 

hepbydrospjqsobeoioturan-1 (3Hl, 2'(1 "tl)-pentalen]-S"-yD-1-pjperazhiyQ-beDZODttrite: 

maleate 

MP >2f500C. Analysis calCulated for c.HzaFN,0. CH.t03S: c, 63.14; H, 6.21; : 

10 N, 8.18. Found: C, 63.12;H;,6.66; N• 8.00 . 

. · EXAMPLE41 

Q'a, 3'a&t 5•q. 6'aB)=2-Fluoro+(4-(3, 3•,·3•a.:4, 4', s•. 8', 8'a-htxidmfmsproJ2tE : 

1-benzopyran-2;2'(1 'H)-pentalen]-5'-yl)-1-piperaziDYIJ=benzonttrile maleat• 

MP: 176-177°C. Analysis calculated for ~1H2afN3C>i- C4H.04.0.50 H20: c~ 

15 65.25; H, 5.82; N, 7.36.=Found: C~ 65~52; H, 6~06; N,7.19. 

EXAMPLE42 

(2'a,. 3'ap, s·p. a:am=2-E!yoro+[4-(3. 3', 3'a, 4, 4', s•, 6'. 6'a-hexabydrosmro(2H-

1-benzapyran-2.2·c1·HrpentaleoJ- 5'-YtB::PiperaZjDyQ-beozgnftri!e maleafe 

MP: 179-180°C. AnalysiS calculated for C27H28FN30 2• C4~04: C, 66.30; H, 

20 5.74; N, 7.48. Found: C~ 66.17; H, 6.01; N, 7.34 . 
. EXAMPLE 43' 

Q'q,, 3'a8. · S'a,, · 8'aW-2~Fluoro-4-{+(5'-(2-triflugrpmetflOX)'-pbenyl)-octabydro­

. pentalen-2'-yQ-piperazin-1-yl)-benzonitrili ma!eate 

MP: 126-129°C. NMR OMSO d8 & 7.70 {t, ·J=8.5 Hz, 1H), 7.52 (d, J:7.1 Hz, 

25 1H), 7.40-7.25 (m, 3H), 7.09 {d, J=13.6 Hz, 1H), 6.96 (d, J=9.0 Hz, 1H), 6.06 {s, 2H). 

3.73-2.90 (br m, 10H), 2.65-2.54 .Cm. partiaUy under t>MSO, 1H}, 2.4&-2.18 (rri, 4H}, · 

1.63-1.42 (m, 4H). 

EXAMPLE44 

(2'a,, 3'a(3, s·a.. 6'aW-2-Elyoro+{4-[5'-(2-flyoro-pbenyQ-odabydro-pentaleo-2'-

30 y0-p;perazin-1-yQ-benzonttriJe maleate 

MP: 179-180.5°C; Analysis calculated for C25H21F2N,• C4H.04: c. 66.53; H, 

5.97; N, 8.03. Found: C, 66.62; H, 6.24; N, 7.98. 
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E)(AMPLE45· 

(Z'a. 3'aP, · 5'a. 8'af3)-2-Cyano+{f[§.'~-ftJJoro-phenyl)=octabydro-peotalen-2'­

yl]-pjperazjn-1-yll;benzonitrile ma!.te. 

MP: 193-1940(: .. Analys~ ... calculated. for CaHzrfN..• :C4H.0 .. •0.50 t\O: c, 
66.78; H, 5.98; N, 10.38. Found: C, 66.99; H, 6.05; N. 10.34. 

EXAMPLE4§·. 

CZ'r;i, 3'al,\ S'a, 6'at})-2-Ruoro+c+(S'-pyrjdjn-2-ykx;tabydro-pentalln-2'-yl)­

. ,pjpemzin-1-yl]-benzonftrile cfibydrochloride, 

MP: 203-206°C. Analysis: c;alcul;ated for ezt~FN.t• 2HCleH20: C, 59~88; H, 

6.49; N, 11.63. Found: C, 59.55; H. 6.42; N~ 11.47. 

EXAMPLE47. 

(Z'a. · 3'al,\ 5'q; 6'aD)-5-F!uoro-2-{4-(5'-(2-methoxx-phenyl)-octabydro:penta!en-

2'-yl]-piperazjn-1-yl}pyrimjdjoe maleate 

MP: 183.5-184.S°C. Analysis calculated for CaH29FN.O. C4H40 4: C, 63.26; H, 

6.49; N, 10.93. Found: C, 63.21; H, 6.71; N, 10.82. 

EXAMPLE48. 

.. (Z'a. .s•q, 8'af.l)-2-fluoro+{4-[51 -{§-fluoro-2-oxo-2.3-djhydro-

benzoimktaznL1-yl)-octaby~len-2'-yt]-pjperazin-1-yl)-benzonitrile djmesylate 

MP: 219-222°C. Analysis calculated for CaH27FNs(>- 2CH.O,S: C, 51.29; H, 

5.38; N, 10.68. Found: C, 51.84; H, 5.57; N,· 10.64. 

25 EXAMPLE 49. 

30 

(Z'q. 3'aP, S'q, B'at\l-2-Flygm+{4-[5'-(6-flyoro-2-metbylblnzoimklazol-1-yl)­

octabydro-pentaleo-2'-yl)-pjperazhr1-yl)-benzonitrile dimesytate 

MP: >260°C. Analysis calculated for Cz7H29F2Ns- 2Ct403S•0.50 H20: · C, 52.56; 

H, 5.48; N, 10.57. Found: c, 52.64; H, 5.71; N; 10.57. 

EXAMPLE SQ 

(2'q. 3'al,\ S'q. 8'a£i)-5-Eluoro-2-(4-(3'. 3'a, 4'. 5' 6'; 6'a-

hexabydrpspiroJisobenzofuran-1 (3H). 2'(1 'H)-pentalen]-5'-yl)-pimnzin-1-y!J-pyrimidjne 

MP= 186°C. NMR CDC13 8 8.20 (s, 2H), 7.25-7.17 (m, 4H), 7.12-7.09 (m, 1H}, 

5.00 (s, 2H), 3.79-3~71 (m, 4H), 2.72-2.44 (m, 7H), 2.20-2.13 (m, 2H), 2.17-1.93 (m, 

35 2H). 1.69-1.67 (s, 2H). 
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5 ·EXAMPLE51 

·. ; (2'P· 3'ap. 5•a. ·::·'· 8"am-s£1uoto-2-(+Q'. 3'a, 4'. 5' .. ·. 8';. · wa-

bexabydrOspjroOsobenzQturan-1'(3H), 2'(1 'H)-pentalen]-5'•Yl)-pjperazjo-1~yQ-pyritnjdjne · ·• · 

. MP: 186-187°0/·NMR CDC'3 . 3 :8.18 (s. 2H},7.26-7.10 (m, 3H), 7;0~7.o6 

(m,1H), 5.00 (s, 2H), 3~78-3.76 .(br s~·4H), ·2.7~2.73 (m, 2H), 2.66-2.54. (m, SH), 2.32- · 

10 2.22 (m, 4H}, 1.74-1.69 (m. 2H), 1.38-1.29 {m, 2H) . 

. EXAMPLE52 

(2'g.. 3'a~ S'g.. e•ap)=1-Phenyl-4:(3, 3t, 3'a. 4. 4'. 5'. 6'. 6'a-hexabydrospiio[2H-1;. 

benmpyran-2.2"<1 'H)-pel'lta!eri]-5"-yl]-5';.Yll-Pipemzine mateate 

MP: 200-201°c. Analysis' ·calculatecHC>r Cz&H30N20ze CJi.04: c, 69.48; H, 6.61; 

15 N, 5.40. Found: C, 69.48; H, 6.80; N, 5.44.· , . 

.. . EXAMPLE 53 

(2'p. 3'aP, S'a, &'ap)-1-PbenYl-4-<3. 3•. 3ia.· 4. 4'. 5'. 6', 6'a-hexabydrospiro(2H-1;. · 

berlz0pyl'jlll-2.2·c1 •H)-pent1ten)-5'-YIJ-5'-yl)+piperazjtie maleate. 

MP:.220-221°C.: Analysis calculated for 0aH.Nz(>ze C4H404: C, 69.48; H, 6.61; 

20 N, 5.40. Found: C, 69.28; H, 6.84; N, 5.33~ 

EXAMPLE54 
(2'g.. 3'ap; 5'g.. 6'ap)ff';.(4-phenyt=piperazjn-1-yl)- · gctabydro-pentalen-2'-yJJ-

1H-indo)e maleate · .. · .··. 

MP: 232-232.5°0. AnalySis calculated for CaHa1Na• C4H..04: C, 71.83; H, 7 ~03; 

25 N, 8.38. Found: C, 71.57; H, 7.38; N, 8.31 .. · 

EXAMPLE SS 

(2'g.. 3'ap, e•ap)-1-PhenyH-C§'-phenyl-1 '.2' .3' .3•a,4' .6'a-hepbydro-penti!en-2'~ 

yl)-pjperazjne djma!eate 

MP: 156-157°C. •Analysis calculated for CieH30N20z•2C4H..04: C, 66.65; H, 

30 6.29; N, 4.86. F!lund: C, 66.27; H, &~57; N, 5.00. 

EXAMPLE56 

(2'a., 3'a(.l, S'g., · 6'al3)-1~Pheny!Af5':phenyl-octahYdro-pentalen-2'-y!)-pjptuazjne 

maleate 

MP: 217-218°C. Analysis calculated for Cz4H30N2• C4H..04: c. 72.70;· H, 7.41; 

35 N, 6.06. Found: C, 72.28; H, 7.46; N,_6.01. 

.... 
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EXAMPLE57 

. (2'q.. 3'ap. S'a. 6'aLH-Eluoro-2-metQ1-1-[5'=;(4-pbenyl-plperazj0:1-yll-octabydro- . 
. ··. : . . 

pentalen-2'-yl]-1H-benzojmjd•mle djmaleate .. 

. MP: 203-205~C. Analysis~ calculatec:t for C21H,1fN.e•. 2c.tt.04e0.50 H20: .c, 
61.90; H, 6.11; N, 8.49. Found: C, 61.96; H~ 6.01; N, 8.58·. 

10 EXAMPLE 58 

15 

20 

· (2'g. 3'a£i. 5'lt · 6'11\\-1-[5'=(4-Fluoro-pbenxYbqctahydro-pentalen=2' ~yo+ 

.pbeOyl-pjperazjne maleate 

MP: 1n-178°C. Analysis calculated for C24HnFNz(>e C4H404: c, 67.72; H, 

6.70; N, 5.64. Found: C, 67~33;H, 6.82; N, 5.62. 

EXAMPLE59 

(.2'q, a•ap. s•p, 8'a6)-2-(5'-<+Phenyl-piperazjn-1-yl)-octahydro-pentalen-2'-YD- ·· 

jsojndole-1.Wone maleate 

MP: 235.5-236°C. Analysis calculated··for C.H29N30.,.C4H.04: C, 67.78; H, 

6.28; N, 7.90. Found: C, 67.71; H, 8.37; N, 7.94. 

EXAMPLE60 

(2'q. 3'af,\. · S'q. 8'ap)-N-{2-(5'-[+(5-Fluoro-pyrimjdjn-2-yl)-piperazin-1-yQ~ 

octabydro-pentalen-2'-yl)-phenyl)-acetamide maleate 

MP: 211 ~S-2_12°C. Analysis . calculated, for · Cz.H30FN50.C4H40 4: C, 62.33; H, 

6.35; N, 12.98. Found: C, 62.07; H, 6.32; N, 12~87. 

25 EXAMPLE 81. 

(2'a a•ap. . . 'Sq,, . 8'•1)-N-(2-(5'-[+(+cyano-3-fluoro-phenyl)-pjperazjn-1yl]-

octabydro-pentalen-2'-yl)-phenyl)-icetamide mateate 
MP: 197-199°C. Analysiacalculate~ for C27H31fN40.C.H40 4: C, 66.18; H, 6.27; 

N, 9.96. Found: C, 66.06; H,6.20; N, 9.89. 

30 EXAMPLE 62 

35 

(2'q. 3'ap. S'q. 8'ap)-2-Flyoro-4:{4-(5'-CZ-oxo-2.3-dibydro-benzoimjdazol•1-yl)­

octabydro-pentalen-2•-ylJ-pjperazin-1-yl}-benzonjtrHe mes,ylate 

MP >260°C. Analysis calculated for C28H2aFN,O.CH.t0aS.0.50 H20: C, 58.89; 

H, 6.04; N, 12.72. Found: C, 59.01; H, 6.06; N, 12.71. 
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5 .. ··. ·EXAMPLE83 

: (2'a,·•· rap. S'a; e•ap).:1-{$-=[~mkin-2~y1l-pjperazin-1-yJJ-octabydro- .. 

pentalen-2'-yQ-1,3-djbydto-benzoirnidatQl-2=0ne·mes~ ·.; .. · . 

. MP >2f500C. Analysis calculated for CnHzlFNeO•CH.Q3S: C, 55.58; H,-6.04; N, 

16.20. Found: C, 55.48;·H(5.87; Ni.16.41. · 

10 · · .· .. EXAMPLE 84 

15 

20 

25 

30 

. (2'q, ·. 3'att. · S'q, ·· · 8'ap)-2-{5'-[4-(+cyano-3-ftuom-pbenyQ-piperazjn-1;.yO-

octabydro-pentalen-2'-Yll-bentamkte maleate . .. . 

·MP 198~S2000C. ··.AnalysiS .. calculated for Cafi29FN.O. c .. H.04•0.50 H20: C, 
64.62; H, 6.15; N,.10.05. Found: C~ 64.84; H. 6.Q1; N, 10.03. · 

·~ . EXAMPLE 85 

(21q, · 3'ap, S'q/ · 8'ap)-N-[5':(+Phenyl-pjperazjn-1-yl)-octabydm-pentalen-2'-yiJ.. · · 

benzamkte rgaleate .. , 

MP: 211-212.S°C~.:AnalySis calculated .for Cz,Ha1NaO. C4Ji..04•0.25 H20: · C; 

68.28; H, 7.01; N, 8.23.·Found: C,·68.1.7; H, 6.94; N, 8.18 . 

. · · EXAMPLE68 

(2'q. 3'ap. s•p.' 6'1Pl-2-Eluoro+{4-(5"=(+fluoro-phenoXY)-octabydro-pentalen-2'i. 

. yQ-piperazjo-1-yQ=beDzonHrih! maleate · · .· ·· 

MP: 192-193°C .. Analysis calcuiated for ·CnH21F~NaOe ·c .. H.t04: c. 64.55; Hi 

5.79; N, 7.79. Found: C, 64.50; H, 5.80; N, 7.71". 

EXAMPLE87 
(2'a, 3'aP, s•p. 6'aW-5:Eluoro-2={+(5'=(+fluoro-pbenoXY.)-oqabydm-pentaten-2'• . 

yl]-piperazjo-1-yQ-pyrimidjne maleate 

MP: 192-194°C. Ar1a1ys;s ·catc:Ulated for CnHzsF2N.O• c .. H..o .. : c. 60.46; H; 

5.85; N, 10.85. Found: C, 60.30; H~ 5.82; N, 10.78. 

EXM1PLE68 

{.2'a. 3'aO. 5'l\ · 8'813)-2-Flyoro-4-{4-(5'-{.2-oxo-2,3-dibydrp-benzojmidazol-1-yf)­

octabydro-pentalen-2'-yQ-pjperazjn-1-YQ-benzonHrile maleate 

MP: 170-177oC. NMR ·DMSO de 8 10.89 {s, 1H), 7.70 {t, J=8.4 Hz, 1H), 7.3o.;. 

7.23 (m, 1H), 7.11 {d, J=13.9 Hz, 1H), 7.04-6.94 {m, 4H), 6.06 {s, 2H)~· 4.97-4.82 (m, 

35 1H}, 3.62-2.80 (br m, 10H), 2.75-2.63 {m, 2H), 2.60-2.50 {m partially under OMSO 

peak, 1H), 2.48-2.36 {m. 2H), 1.60 (dd, J1=12.4 Hz, Jr:6.6 Hz, 2H), 1.58-1.34 (m, 2H). 
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EXAMPLE69 
(2'a, 3'aP, 5'q, B"a&a-Eluom+{+l§'-Q=methoXY-phenyl)-Qdab,ydto-pentaJen­

. 2'-yt]-pipergjn-1-yl}-beqmnjtrile maleate .· 

MP: 189-1700C. Analysis·. calQ,llated for CzeHaOfNaO• ·C4H.tO,.: ·C, 67.27;· H, 

8.40; N, 7.85. Found: C, 87.18; H, 8.52; N, 1.87. 

EXAMPLE JO 

.· (2'a,. 3'aL\; 5'q, S:aW-2-fbmroc+(+(5':(4:metboXY-phenyl\:octabydro-pantalen­

a·-y1]-piperazjn-1-yl)-benmnjtrile maleate 
MP: 186-188.5°C. Analysis calculated for CzeH30FN30. C4H404.0.25 H20: C, 

68.71; H, 6.44; N, 7.78. Found: C, 68.70; H. 6.60; N, 7.60 . 

(21 3'aA, q.,. --Ioli, . S'q, 

. EXAMPLE71 

8'apl-2-8yoro+(4-(5'-Dl=tolyHx:tahydro-pintalen;.2•-yl)-

pjpeaq;jn-1-yl]-benzonttrile maleate 

·.MP: 198-198.5°C. Analysis. calculated for CzeHaoFN3• C4H404: C, 69.35; H, 

6.60; N, 8.09. Found: C, 69.48; H, 6.74; N, 8.14. 

~ EXAMPLEn. 
(2'q,· 3'af3, S'q, 8'aL\)=2-Etuom+(4-(5'-p:toly!-octabydro-pentalen-2'-yl)-pjperazjn-

1-YIJ-benzonjtrile maleate 

MP: 194-195° C. NMR DMSO de & 7.70 (t, J=8.5Hz, 1H), 7.16-7.09 (P', SH), 

6.96 )d. J=8.7Hz, 1H), 8.06 (s, 2H), 3.75-2.85 (m; 11H), 2.55-2.43 (m ·partially under 

25 OMSO peak, 1H), 2.40-2.23 (m with singlet@2.26, ZH total), 1.63-1.32 (m,4H). 

EXAMPLEZ3 
(2'L=\, 3'a(3, s·a. 6'a£\)=1=(5'-(+Eluoro-pben@xyl-octabydm-pentalen-2·-yo+ 

pbeoyl-pjperazine maleate 

MP: 174-175°C. Analysis calculated for ~H29~0. C4H404: ·c. 67.72; H, 

30 6.70; N, 5.64. Found: C, 67.82; H, 6.83;-N, 5.59. 

EXAMPLE74 

(2'q, 3'ap. S'a. 8'al»-2-Eluoro-4-(+(5'-o-tplyk>ctabydro-pentalen-2'-yO:piperazjn-

1-YD-benzonttrile maleate 

MP: 198-199°C. Analysis calculated for CzeH30FN3• C4H404:. C, 69.35; H, 6.60; 

35 N, 8.09. Found: C, 69.13; H, 6.69; N, 8.12. 
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; .. . EXAMPLE 75 

. . Q'g. 3'aP, · 5'a; 6'a6.)-1-Phe~H=f5':(3-pyrrolkJin-1-ylmethyl-pbenyl)-octahYdCQ: 

pentalen-2'-yl]-pjperaziot) dima!eate , ·. . .. 

MP: 163.5-164°C~ ._Analysis~ ... for CaH39N3• 2C4H.t04: C, 67.15; H;· 

7.16; N. 6.35. Found: c. 66~81; H.·7~22;Nr6.27. 
EXAMPLE78 

... ·, .. Q'g. 3'ap, S'a. Erati)-5-EluQfQ=2-(4-Q' 3'a, 41
1 51

1 · 8'. · 6'a-bexahydro:3'a.8'j: · 

dimetbylspiro[jsobenzpfuran-1{3H),· 

maJeate · 

MP: 224.5-225°C .. Analys~ ·calculated for C25Ha1FN.Oe C4H.t04•0.25 H20: ·· C, 

15 64.13; H, 6.59; N, 10.32. Found: C, 64~_25;:·H, f;t68; N, 10.14. 

···EXAMpLEU 

Q"p .. 3'ap S'q. 61ap)-5:£1uoro-2-(+t3". 3'a. 4' .. 5'. 6'. 8'a-hexabydm.a1a 8'a-

cfmetbylspim[ilobenzofuran-1 (3H), · · · 2'C1 'H)-pentaleo]-5'-yl\-1-piperazinyll-p,yrimidine 

malealtJ 

20 MP: 222-223°C. NMR DMSO de 8 8.58 (s, 2H), 7.34-7.30 (m, 1H), 7.28-7.25 (m, 

3H)9 6.04 (s, 2H), 4.94 (s, 2H), 3.65-2.75 ,(br m, 9H), 2.20-2.12 (m~.: 2H), 1.94 (AB· 

cpartet. Av= 37.8Hz~ J=13.2Hz, 4H), 1.54.(brt~ J=11.7Hz. 2H), 1.21 (s, 6H).· 

·· . . - ·· · EXAMPLE·Ja 

(2'q, 3'af,\ 5'(.\ · 81ap)+{+{5'.;(1 .3-Diqxo-1,3-djbydto-jsoindOl-2-yl}-octabyda).· 

25 pentalen-2'-yt]-pjpemzjn-1-yQ-2-fluoro-benzonHrile maleate 

MP: 224-224.5°C. Analysis calculated for Cz7H27FN.~ c.H.04: C, 64~80; H, 

. 5.44; N, 9.75. Found: C, 64.85; H, 5.56; N, $.74~ 

. EXAMPLE79 

(2'q, 3'af,\ s•p, e•ap)-2-(5'-[+(5-fluoro-pyrimidin:2-yQ-pjperazjn-1~yD-octabydro-

30 pentalen-2'-yJHsojndole-1.3-dione ma!eate 

MP: 241.5-242°C. Analysis calculated for CzJiaFNs~ C4H.04: C, 60.97; H, 

~48; N, 12.70. Found: C, 60.66; H, 5.55; N, 12.44. 

. . .. 

I 
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EXAMPLE80 . 

(2'cg. 3'a£i. 5'q 6'aW=2-FluorQ+(4-(3. 3'. 3'a. 4. 4', s•. 8', 6'a-bexahydrospim(2H- -

6-ftuoro-1-benzapyran-2.2'(1 'l;Q-pentalen)-5'-y1J-5'·yl)-1'."pigemzb1d-honzonitrile maleate 

MP: 21g..220°c. Analysi& calculated for ~Hafi~Oi-- C4~04•0.50 H20: C, 

59.46; H, 5.55; N, 9.90. Found: C, 59.86; H, 5.70; N, 9.40. 

EXMAPLE81-

(2'p, ;t'aL\ S'q. 6'a0)=2-Eluoro+(4-(3. 3'. 3'a. 4. 4 .. 5'. tf. 6'a-bexabydrospjro[2H-

6-fluoro-1-benzopyran-2.2'(1'H)-pentalen]-5'-yQ-5'-yQ-1'."pjperazinyl)-benzonitrile maleate 

MP: .216.5-217°C~ Analysis calculated for Cz.Hzaf2~C>i• C4H..04: C, 60.43; H, 

5.43; N, 10.07. Found: C, 60.39; H, 5.47; N, 9.90. 

EXAMPLE82 
(2'g., 3'afl. S'q. 6'ap)-5-FJuoro-2=(4-(5'-o-tolyl-octahydro-pentalen-2'-yt)-pjperazin-

1-yl)-pyrimidjne maleate 

MP: 204-205°C. Analysis calculated for CntiztFN..• c .. H.to .. : c. 65.31; H, 6. 70; 

N, 11.28. Found: C, 65.38; H, 6.77; N, 11.32; 

20 EXAMPLE 83 

25 

cz·a a·aa. S'q, s·am-1-{5'-l+<4-flyoro-phenyl)=piperazin-1~yo-octabydro-

pentalen-2'-yl)-1,3-dihydro-beozoimidaml-2-one mateate 

MP: 217-218°C. Analysis calculated for CzsHafN4()e C,.H.t04: C, 64.91; H, 

6.20; N, 10.44. Found: C, 64.57; H, 6.28; N, 1.0.18. 

EXAMPLE84 
(2'fl. 3'aP, 5'q 6'aP)-2-[5--C4-Phenyl-pjperazjn-1-yl)-ocfahydro-pentalen-2'-yloXYJ-

1H-benzoimidaz.o!e malttate 

MP: 161-162°C. Analysis calcul~ for C25Hac,N,.O. C4H.t04: C, 67.16; H, 6.61; 

N, 10.80. Found: C, 67.05; H, 6.66; N, 10.59. 

30 EXAMPLE 85 

35 

(2'a, 3'af3. S'q. S'ali)=S-Chloro-2-{4-[5'-(2-metboXY-pheDYl)-oclabydro-pentalen-

2'-yQ-pjperazjn-1-yl}-pyrimidine maleate 

MP: 199.5-200°C. Analysis calculated for CaH29CIN..Oe P4~404: C, 61.30; H, 

6.29; N, 10.59. Found: C, 61.05; H, 6.31; N, 10.83. 
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.:; l=XAMPY: 88 
.. (2'q. . 3'ap, · : §'a,; .. : . 6'aDrs-¢hloro;-2;(HS'-o-tplyl-octahydro-pentalen-2'-yD- · 

piperazin-1•yl)-pyrimjdine maleate - . 

MP: 200-200.5°C~'.:·Analysi$' calculated' for' CnHztCIN..• C4H404: c. 63.21; ·H~ ' 

6.48; N, 10.92. Found: C, 62.97; H, 6.33;.N, 11.29. 

10 EXAMPLE 87 

15 

(2'L\ 3'aP. S'q. · .. 6~ap)-2-{§'-(4-(3.+Piftuoro-pbenyl)=pjperazin-1-yl]-octabydro= , 

penta!en-2'-yl}-isojndole-1.3-djone maleate 

MP: 221.S-22rC~ Analysis calculated for Ca~F2N3C>i• c .. H.o.: c. 63.48; H, ' 

5.51; N, 7.46. Found: c. ~.28;:H, s.51;·N; 7.64. 

· EXAMPLE88 

· . (2'13 · 3'aP. 5'g, '. e•ap)=2-(5'~[4-(4-Eluoro-pbenyl)-pjperazjn-1-yl]-octah)'dro--·~ 

pentalen-2'-yl)-isojndo!e-1.3-c:IJone maleate 

.. MP: 209-2100C. Analysis: calculated for CaH28FN302• C,.H404.0.50H20: C,: 

64.51; H, 5.95; N, 7.52. Found: C, 64.47; H, 5.91; N, 7.66. 

20 . EXAMPLE 89 

25 

.. :: (2'L\ 3'ap. S'q, , s•aa>-1-{5'-l+Ca.+0muoro-phenyQ-piperazin-1:..y1]-octabydro­

penta1en-2'-yl)-1,3-dih¥dm:btnzoimidazol~2-one malaate 

MP: 201-202°C. Analysis calculated for CzsH2aF2N40. C4H.04•0.50H20: C,. . ' 

61.80; H, 5.90; N, 9.94. Found: C, 62;;10; H, 5.80; N, 9~56. 
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1. 

ctajms 

A compound of tile formula 

PCT/IB98/01198 

or the· pharmaceutically ac:Ceptable salt thereof, wherein the broken line 

representS an Optional double bond; 

10 a is O or 1, wherein when a is o. X may form an optional double bond with. the 

C:arbon adjacent to V; 

Vis CHR10 wherein R10 is hydrogen or (~·Ce)alkyl; 

T is nitrogen or CH; 

Xis nitrogen orCR11 wherein R11 is hydrogen. (C1-ca>alkyl. (C1-C8)alkoxyi 

15 hydroxy or cyano; 

Y and Z are each independently nitrogen or CR12 wherein R12 is hydrogen, 

chloro, bromo, triftuoromethyl, trifluoromethoxy, cyano. (C,-Ca)alkoxy or (C1-Ce)alkyl; 

R1 is hydrogen, fluoro, chloro. bromo. triftuoromethyl, triftuoromethoxy, cyano or 

(C1·Ca>alkyl; . 

20 R2. R6
, R7

, R8 and R9 are each independently selected from hydrogen, fluoro, 

chloro. bromo, trifluoromethyl, trifluoromethoxy, cyano, (~-Ce)alkoxy and (C1-Ce)alkyl; 

R3 and R4 are each independently hydrogen or (Ci-Ce)alkyl; and 

R5 is hydrogen, (~-C8)alkoxy, trifluoromethyl, cyano, (Ci-Ce)alkyl or R13cO­
wherein R13 is amino, (C1-Ce)alkylamino, ((C1-Ce)alky1)2amino, (Ci-Cs)alkyl, (Cr 

25 C,0)aryl; 

or when a is 1, R1 and R18 may be taken together with the carbons to which they 

are attached to form a compound of the formula 

11\l\Ul m~ IU!\Ul\J II 1\1\ 
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. .; .· . x-·· .-__ .. _ ...... -~· (B}i, . ". . . . z 
(CR3R4)-N ~ . ~ - }-R2 

··· ·· · \ .. ..J T-Y 

wherein the broken lines represent optional bonds; 

T, X, Y, Z, R2, R3, R4
, .• R5,R8, R7, R8 arid R9 are defined as above; 

bis 0or1; and 

A and Bare each" independently CH, CH2, oxygen, sulfur, NH or nitrogen;· 

II 

with the proviso th8t whe~ X is nitrogenr the optional double bond between X 

and V does not exist; 

with the proviso that when b is O, the optional double bond belYieen A and e 

does not exist; and · 

wtth th~. proviso that When b is 1 ~·A and B eannot both be oxygen or sulfur .. 

15 2. A compound accofding to claim 1, wherein X is nitrogen. 

20 

3. ·A compound aecording·to. Claim 1, wherein Y and Z are each CR12 .· 

wherein R 12 is hydrogen or fluoro. 

4. A compound according to claim 1, wherein R2 is hydrogen, fluoro ·or 

chloro. 

5. 

6. 

7. 

alkoxy. 

8. 

A compcund according to claim ·1, wherein Ra, R4 arid R5 are hydrogen. 

A compound according to:Claim 1, wherein R7 is fluoro or chloro. ··· 

A compound according to daim 1, wherein R9 is fluoro, chloro, bromo or · 

A compound according to claim 1. wherein X is nitrogen; Y and z are 

25 each CR12 wherein R12 is hydrogen or fluoro; R2 is hydrogen fluoro or chloro; Ra, ·ft and 

R5 are hydrogen; R7 is ftuoro or chloro; and R7 is fluoro, chloro, bromo or alkoxy. 

9. A compound according to claim 1, wherein said compound is selected 

from the group consisting of : 

2-(4-(3-Trifluoromethyl-phenyl)-piperazin-1-ylmethyl)-1 H-indole; 

30 5-Fluoro-2:{4-(3-trifluoromethyl-phenyl)-piperazin-1-ylmethyl)-1 H-indole; 

5-Fluoro-2-(4-(4-fluoro-phenyl)-~iperazin-1-ylmethyl]-1 H-indole; 

5-Fluoro-2-(4-(4-fluoro-phenyl)-piperazln-1-ylmethyQ-1 H-indole; 

· n111111111111 1111n1111·11111r-. 
*· :· C . L M . S * ·. 
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5-Fluoro-2-(4-pyridin-2-yl-piperazin-1-ylmethyl)-1 H-indole; 

2-[4-(6-Chloro-pyridazin-3-yl)-piperazin-1-ylmethyl]-5-ftuoro-1H-indole; 

5-Fluoro-2;.(4-[51-fluoro)pyridin-2-yl-piperazin-1-ylrnethyl)-1H-indole; 

2-(4-pyrldin-2-yl-piperazin-1-ylmethyl)-1 H-azainc:lote: 

5-Fluoro-2-(4-pyridin-2-yl-piperazin-1-ylmethyl)-1 H-azaindote; and 

10 2-(4-(4-fluoro-phenyl)-piperazin-1-ylmethyl~ 1 H-azaindole. 

10. A method for treating a diSorder of the dopami~ system in a mammal. 

comprising adiyeinistering to said mammal an amount of a 04 dopamine receptor selective 

compound according to claim 1, or a pharmaceutically acceptable salt thereof, that is 

effective in tre~ting such disorder. 

15 11. A method according to claim 10, wherein disorders of the dopamine 

system include psychotic disorders, movement disorders, gastrointestinal disorders. 

chemical abuse, chemical dependencies, substance abuse; vascular and cardiovascular 

disorders, ocular disorders and sleep disorders. 

12. A method for treating a disorder of the dopamine system in a mammal, 

20 comprising administering to said mammal an amount of a 04 dopamine receptor selective 

compound according to claim 1. or a pharmaceutically acceptable salt 1hereof,- in 

conjunction with one or more 01, 02, 03· or_ 05 dopamine receptor agonists,- that is 

effective in treating such disorder. 

13. · A method a~rdilig to claim _12. wherein disorders of the dopamine 

25 system include psychotic disorders. _movement disorders. gastrointestinal disorders, 
,. 

chemical abuse. chemical dependencies. substance abuse, vascular and cardiovascular 

disorders, ocular disordrs and sleep disorders. 

14. A method according to claim 11, wherein psychotic disorders· include 

affective psychosis, schizophrenia, and schizoaffective disorders. 

30 15. A method according to claim 11, wherein movement disorders indude 

extrapyramidal side effects from neuroteptic agents, neuroleptic malignant syndrome, 

tardive dyskinesia, Gilles De La Tourette•s syndrome. Parkinson's disease or Huntington's 

·disease. 

16. A method according to claim 11, wherein gastrointestinal disorders include 

35 gastric acid secretion or emesis. 

17. A method according to claim 11. wherein vascular and .. cardiovascular 

disorders include congestive heart faUure and hypertension. 
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5 18. A phannaceutical eomJ)osiUon . .for treating a disorder of the dopamine 

. system in a li1animal, c:Ornprismg adminiStering to. said mammal an amount of a 04 

dopamine receptor·selective"comPe>und· according to .claim 1, .or a J)harmaceutically 

acceptable salt thereof, that is effective·in·-treatingsuQh disorder. ·· · ' 

19. A pharmaceutical compodion accaiding to claim 18, wherein disOrders of 

10 the dopamine system include psychotic disorders, movement disorders, gasti'ointestin81 

disorders. chemical abuse. chemical .dependencies, substance abuse,: vascular and 

cardiovascular dison:lel$, ocular disorders and .._, disonlers. · 

20. A pharmaceutical composition. tor ~ a disorder of the dopamine 

system in a mammal,·· comprising administering ·to said mammal an amount. of a 04 

15 dopamine reeeptor selective compound according to claim 1, or a pharmaceutically 

acceptable salt thereof, in conjunction with one or mare 01' 02, 03 or 05 dopamine 
. . . 

~ptor agonists, that is 8ffective in treating such disorder~ 

21. A pharmaceutical compoSition aQXJlding to claim 20, wherein· disorders of 

the dopamine system includ8 psychotic disorderS. movement disorders, gastrointestinal 

20 disorders, chemical abuse, chemical _dt:tpendencies,·· substance . abuse, vaseular and 

cardiovascular cfasorders, ocular disordrs and sleep disorders • 
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