2 6 MAY 2005 WO 02/ 44151 PCT/1B01/ 02261 1, 4- Dl SUBSTI TUTED PI PERAZI ';Fé BA&ZUUS
DERI VATI VES USEFUL AS URO- SELECTI VE ALPHA, - ADRENOCEPTOR BLOCKERS L

THE INVENTI‘QE\)IO?M%Qe present invention relates to certain _novel
1, 4-di substituted pi perazine derivatives of Formula |, "EERMAZAL | 10 and

their pharmaceutically acceptable acid addition salts having excell ent
uro- selective a,-adrenoceptor antagonistic activity exceeding those of
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(BPH). The re 0 ne ovel
conpounds, 15 pharnmaceutical conpositions containing the conpounds, and

met hod of treating the synptons of benign prostatic hyperplasia using the
conpounds. BACKGROUND OF THEFMQELME@@J&HQM ostatic hyperplasia (BPH)
is a comgon di se.?ée in %gi nrg, mal es, and a substantial percentage of nen

wi th BPH devel op' 3¢ bPREHEr NI elAles dR. cottain oBvYe! uddrdsubstiy by BPH
is thought to be.at%erib‘utabl(gto bvvo mai n conponents i.e. a static
component r OIPSANG PrVAIESRLopPYatatic tissue mass and a dynamic

conponent invol ving excessive go@traction of prostate and urethra. The
nost successful therapies are _pated on UBSTI TUTE SHEET (RULE 26) 2 6
MAY 2005 WO 02/ 44151 PCT/ | BOL/022Q1 Qdgenek@ic receptor antagoni sm and
andr ogen | evel s nodul ati on\p reductase inhibitors. 5a-reductase
inhibitors are of limted effggtlfjveness in

FORMUILA - 1

10 and their pharmaceutically acceptable acid addition salts having excellent uro-
selective ou-adrenoceptor antagonistic activity exceeding those of previously
described compounds. The compounds of the present invention hold promise
for'treating the symptoms of benign prostatic hyperplasia (BPH). The
invention also relates to methods for making the novel compounds,

15 pharmaceutical compositions containing the compounds, and method of

treating the symptoms of benign prostatic hyperplasia using the compounds.

BACKGROUND OF THE INVENTION

Benign prostatic hyperplasia (BPH) is a common disease in aging

males and a substantial percentage of men with BPH develop a bladder

20 obstruction. The obstruction caused by BPH is thought to be attributable to
two main components i.e. a static component related to enlarged prostatic
tissue mass and a dynamic component involving excessive contraction of

prostate and urethra. The most successful therapies are based on o-

SUBSTITUTE SHEET (RULE 26)



terms of inmmediate synptomatic and urodynamc relief. a,-adrenergic
receptors antagoni sts appear to be nmuch nore effective and provi dé & MAY 2005
i mredi at e rsrwdy %cti ve synptomatic inprovenents and are, therefore, the
preferred AMPes of treatnent in the control of synpCEMBO18#26heni gn
prostatic hyperplasia. a,-Adrenoceptors are also present in blood vessels
and play an inportant role in the regul ation of blood pressure. Thus a, -

d t j ' ' :
ot gimal [y B sa lsabol FudtonSRL b atod et BbR" HRgBBIOM B B 2t <o 1o
h benef i ci al fect | i.pid dysf ti d.i il i st :
whi oh-are. ooty PedBls deisoliere SRUERE 2 of Daved eehensindt ar ugs
nost often used fqr BPH are the |ong acting a,- adrenoceptor antagonists,
terazosin, d8N, ddi HRAdate aWE\EfQS'%Q‘%, agd gq%ewm%f%@f-owamnmoa N2 2

6 MAY 2005 WO 02/44151 PCT/ 1 BOL/ 02261 5 DOXAZCSIN (R)-(-)-TAVBULCSIN 10
However, thdSeeRiRragantagenistesarpasr etd Wiet Mughs Brer efisctiee edrdePrevides. g.
postural hypertension, syncope, dizziness, headache etc.) due to |ack of
sel ecti vidt y pmediatq cﬁﬁ'bﬁéz\(méﬁmﬁmﬂﬁt imprevameanis @ndaares, thaigfaseotspt or s.
Over the past decade, there has been an intensive search for
"ur osel ect i PEeferad Jnpdaties ff oireaimenly dhitke conipl pPISYmMAtANeS ohdkRniBravoi d t he
15 cardi ovascul ar side effects, associated with currently used drugs.
Clearly, ai-Presirtictypemiania. shiAGRNACePOrsie@iscRIeeentimbloed vessely anst er
selectivity for »

play an important role in the regulation of blood pressure. Thus oy-

adrenoceptor antagonists are of particular importance as they were originally
10 developed as antihypertensive agents and are likely also to have a beneficial
effect on lipid dysfunction and insulin resistance, which are commonly

associated with essential hypertensions.

The drugs most often used for BPH are the long acting oy-

adrenoceptor antagonists, terazosin, doxazosin and tamsulosin, as shown

15 below:
HyC NY
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20 TERAZOSIN



prostatic a,-adrenoceptors offer the potential of increased urod;T nhﬁ
benefits. This underscores the inportance of the discovery of ant ago gtzyos
which will ‘gggglg{l lurodynam' c inprovenment without the side effects

associ at ed With existing drugs. 3 2 6 MAY 2005 WO 0B¢HIBPEY2261

PCT/ 1 BOL/ 02261 Recently, three subtypes of al-receptors nanely alA, alBi
and alD have been identified which can provide a key devel opnent to

i nprove the pharmacol ogi cal selectivity of al bl ockers. These subtypes
have different tissue distribution with the alA receptors predom nating

| ower urinary tract 5 tissue and | eslSHpreval ent in the vascul ature. This
makes it possible to devel gg ag W th selective action against

pat hol ogi cal urodynam c Hjcat es urdsel ective al A-ant agoni st coul d have
greater efficacy if doseHgscali ‘- n limtegg to.cardiovascul ar side
effects and a nore conpl et e ®l ockadeNof Nprgstatfic r dr enoceptors coul d
be attai ned. Conpounds have been 10 eval pgo gy agai nst agoni st
or stinulation-induced increase in urethral esdure Telative to bl ood
pressure reduction or bl ockade of agonist- inauced bl ood pressure. Mny

sel ective antagoni sts have been described by Hieble et al in Exr) opin

| nvest Drugs; 6, 367-387 (1997) anBOBAZQSINy et. al. in J. Med. Chem;

40, 1293%- 1315 (1997). Structure activity relationships in 15 many of

t hese structural series have been studied inQd%@[i | s and nunerous highly
sel ective conpounds have been identified. THESpresdent invention is

directed to the devel opnment of novel al..antagonisls, nanely,

1, 4-di substituted piperazi ne compounds, W
action agai nst alA-adrenoc OL®. anek Whk
fromthe synptons of BPH.

o cw,

(R)-(-)-TAMSULOSIN
10 However, these drugs are associated with vascular side effects (e.g.
postural hypertension, syncope, dizziness, headache etc.) due to lack of

selectivity of action between prostatic and vascular ay-adrenoceptors.

Over the past decade, there has been an intensive search for

‘uroselective" oy-adrenoceptor antagonists for BPH, which would a\)oid the

15  cardiovascular side effects, associated with currently used drugs. Clearly, oy-
adrenoceptor antagonists which have inherently greater selectivity for
prostatic oy-adrenoceptors offer the potential of increased urodynamic
benpfits. This underscores the importance of the discovery of antagonists
which will confer urodynamic improvement without the side effects associated

20  with existing drugs.



4 2 6 MAY 2005 WD 02/ 44151 PCT/|BOL/ 02261 There are many descriptidf MAY 2005
the literature about the pharnacological activities associated with

phenyl pi pera2| nes Eur. J. Med. Chem - Chimica Therapeutica, 12,

173-176 (19‘7?) H#85cri bes substituted trifl uoronet hyl [Sﬁ%‘if’l"“ﬁﬁber azi nes
havi ng cycl o-i m do al kyl side chains shown below 5 These conpounds are
potential anorectic agents wth no CNS side effects. Qther related

ds whi ch |
conpounds whi ch gaugnfy B%‘%‘B@fp‘ég &50‘1%& h*‘t h&mglgd&(\h '1125% %I 1 owi ng

anti-di abetic and ant ergl agents arée descri

Ved.  chem . NEE %@gd%&w%& HIESAR Broyidi g Ky, Veypo i o m?me‘ﬁ%u“ "0
. ﬁ%é%%vgé%oi@@@; SO, 1 o Bookers Ve Siaipe3 v et 52?2‘982;
- Shigeru et al P 60-204784 (1985). - New et al, US 4,524,206 (1985). -

Kor gaonkar d&iESYd dmﬁﬂ"UﬂﬂWﬂw HRetha 185EPIOrSBredgminagng loweargurinans trace naY 2005

WO 02/ 44151 PCT/ | BOl( 02261 . . )
tissue and less prevalent in the vasculature. This makes it possible to

develop agents with selective action against pathological urodynamic states.
A uroselective aya-antagonist could have greater efficacy if dose escalation is
not limited to cardiovascular side effects and a more complete blockade of
prostatic oy-adrenoceptors could be attained. Compounds have been
10 evaluated for potency against agonist or stimulation-induced increase in
urethral pressure relative to blood pressure reduction or blockade of agonist-
induced blood pressure. Mahy selective antagonists have been described by
Hieble et al in Exp opin Invest Drugs; 6, 367-387 (1997) and by Kenny et. al.

in J. Med. Chem.; 40, 1293 - 1315 (1997). Structure activity relationships in

15  many of these structural series have been studied in details and numerous

highly selective compounds have been identified.

The present invention is directed to the development of novel oy-
antagonists, namely, 1,4-disubstituted piperazine compounds, with greater
selectivity of action against oya-adrenoceptors and which would thus offer

20 relief from the symptoms of BPH.



The synt hesis and pharnmacol ogy of sone 2-[3-(4-aryl-1-piperazinyl)
propyl]-1 H benz(de) isoquinolin-1,3-(2H)-diones/2,5-pyrrolidinedi gn@sMM .2005
I ndi an. Ch 0299 " Vol ., LXIll, 529-530 (1986), of N-(N4-aryl-N -

pi per ozi nyl WRCAYISY 4- (4- met hoxypheny! ) pi peri di ne- 2, 6- di Bﬁ&“"flfﬁz?ﬂl ndi an

Chem 5 Soc., Vol. LV, 819-821 (1978)], and of N- (N

4- aryl pi perazi nyl al kyl)- phthalimdes Q Indian. Chem Soc., Vol. LV,

1002- 1005 (1979) Théra\ere By deteiptibh afthe ThérafPeaBsId e PRAMasHRYRalt 0 exhi bi t
anti hypertensive and CNS depressant activity in experinental animals.

However, norgtiifiest f3odia@dewite phérmN BpefLirRse FOE Y. et Iohem. arciimagest 10
the selective a, -adrenoceptor blocking activity of the conpounds

di scl osed t ltperipaudad 1AU3781e6T (1972f, UbBSSDes Nsddibtutd kMRS mahyiSY TPt ons
of benign prostate hyperplasia did not arise. The synthesis of "

1- (4-aryl pi pﬁémﬁplpeaazyd@s-ﬁuvhblcg@o-irﬁi@o@u@aéia@;shah@lgadwq Bdisanes useful as
uro-sel ective a, -adrenoceptor bl ockers are disclosed in US 15 Patent Nos.
6, 083, 950 and 6, 090, 809. These conpounds had good a,- adrenergic bl ocking
activity and selectivity and one of the compoun is in phase Il clinical
trials. It has now.been discovered that structural nodification of these

compounds fromglutarimde to Wﬁﬁﬂb)ﬂ“ de erlhances the 20
adrenoceptor bl ocking acitvity al greatly i ases the selectivity
for a, A in conparison to a, ft enocept or bl d2king activity, an

essential requirenment for conpaoynds to be good candi dates for treatnent

of BPH. 6 2 6 MAY 2005 WD 02/ 441%% PCT/|BOL/ 02261 OBJECTS OF THE | NVENTI ON

5 These compounds are potential anorectic agents with no CNS side
effects. Other related compounds which have been prepared as anxiolytic,
neuroleptic, anti-diabetic and anti-allergic agents are described in the

following references:

- Yukihiro et al; PCT Appl. WO 98/37893 (1998).

10 - Steen et al; J. Med. Chem., 38, 4303-4308 (1995).
- Ishizumi et al. Chem. Pharm. Bull, 39 (9), 2288-2300

(1991).

- Kitaro et al; JP 02-235865 (1990).
- Ishizumi et al; US 4,598,078 (1986).

15 - New et. al; J. Med. Chem, 29, 1476-1462 (1986).
- Shigeru et al, JP 60-204784 (1985).

; New et al, US 4,524,206 (1985).

- Korgaonkar et al; J. Indian Chem. Soc., 60, 874-876
(1983)



An object of the present invention is to provide novel aryl piperazine
derivatives that exhibit greater al A-adrengeric bl ocking potency add® nidA% 2005
selectivity égg?u%vailable known compounds and are useful for treatnent of

5 benign prodtat?d hyperplasia. It is also an object of PEHB%Ention to
provi de a nethod for synthesis of the novel conpounds. It is a further

obj ect of the present invention to provide conpositions containing the

novel conpounds v#d ephntReSls Wmafl pharmacdIbgy lof RBMEELY3-M-ale Npiparazf)pr ost ati c
hyper pl asi a. SUMVARY OF THE | NVENTI ON %he above?qneg{i@ﬁegwgbjzi@t)i ves are

achi eved byFa)p?t}vleLbFégIé%zAOfsolabiﬁelrrﬁi,BI(QHF@ibhél@é,bwﬁoﬁHm&ﬁaﬁsa' gormula I,

as shown bel ow, 15 its pharnaceutically acceptable salts,

ani des, enardigHTeGhendli &dcer Q@IET BXINN 59&5@@8,(19§e?,dr&9m-{n%@m*-i tes or

t hei r pol ynor phs, erein Ais a straight or branched Cl-C4 al kyl chain;

Ris ci nnan}biper&ﬁﬂWéthylﬁWﬂﬂéthﬁ)@ghé?@g§Méniditﬁ’é’-2!’6¥diene%q_\l.”Ptaﬁn CHem.

di substituted phenyl group substituted wth the substituents

i ndependgnt bycselvert ey, fsmaheggv%p &ﬂnSdeIN-nQNQEMW&Qﬁ@gaIRYIEV oxy,
Cl-C6 7 2 6 MAY 2005 WD 02/ 44151 PCI/1BOL/ 02261 al kyl',” Cl-Cb al koxy,

trifluoronephhlimides (£ 1AMEN.t Chdh USEQaVKIOKYI, 3002100919705 Rk asterheny| )

nmet hyl . Hal ogen of Fornmul a may be sel ected fromthe group consisting of

chloro, flugipdriellOdBe deingfebindd Ksle SRWPR &MiItCARMYbERIRsIBLANY engt hy!
n-propyl, 5 isopropyl, butyl, tert-butyl; and Cil- al koxy may be sel ected

f r om met hoxyepressant activity in experimental animals.
However, none of the above mentioned references disclose or suggest
10 the selective o4 -adrenoceptor blocking activity of the compounds disciosed
therein and thus their usefulness in the treatment of symptoms of benign

prostate hyperplasia did not arise.

The synthesis of 1-(4-arylpiperazin-1-yl)-o-[N-(c, w-dicarboximido)]-
alkanes useful as uro-selective o4-adrenoceptor blockers are disclosed in US
15 Patent Nos. 6,083,950 and 6,090,809. These compounds had good o;-

adrenergic blocking activity and selectivity and one of the compounds is in

phase [l clinical trials.

it has now been discovered that structural modification of these
compounds from glutarimide to tetrahydrophthalimide enhances the

20  adrenoceptor blocking acitvity and also greatly increases the selectivity for o;ya
in comparison to oyg - adrenoceptor blocking activity, an essential

requirement for compounds to be good candidates for treatment of BPH.



et hoxy, n-propoxy, isopropoxy, or hexyl oxy. The present invention also

provi des pharmaceutical conpositions for the treatnment of benign 2 § MAY 12005
prostatic F%B% /PJ[I%SI a. These conpositions conprise an effective anmount o

at | east on e conpounds of Formula I, or an 10 ef PEFBW®28npunt of

at | east one physiologically acceptable aci d addition salt thereof, with

a pharmaceutically acceptable carrier. An illustrative list of particular
conpounds of the invention nd No. Nanme 1.

2-[3-{4-(2- Met hoxyphenyl)plongc §rb'bﬁh Vel =3a,4, 7, 7a-tetrahydro- 1

H i soi ndol e- 1, 3(2H)-di one; 2.

2-[3-{4-(3-Chl orwfwﬂa\ét bpmep@éém &w&hban&wbb@& ﬂoieﬂa?yxbas&fa%mdro 1 H
i soi ndol e- 1,3(2H)-dione; 3. 2-[3-{4-(2-Methylphenyl) pipe razin-1-yl}

[1-3
2r?gy{]4 (?1 é?ﬁ‘éar?'g%%gﬁﬁf%g %gz{érndh%%'dm@bﬁ%ﬁc%@%mgg%gn?:Tr ahydro-1 H
i soi ndol e- &e@?tm tﬁ’érpaﬁay llabha no n compounds afd ﬂr? useful Hr téeaatrzen} o;a_

2-[3-{4-(3-Trifluoronet eny pl perazi n- propy

t et rahydgo- Be#bh%%sf&i@'h?gerﬂala%(am") dione; 8 2 6 MAY 2005 WD 02/ 44151
PCT/ 1 BO1/ 02261

2-[3-{4-(2-Fl uorophenyl ) pi perazin-1-yl } propyl]-3a, 4,7, 7a-tetrahydro-1 H

i soi ndol e- 1, 3( 2H} iscHisy&n iject of the mventlon to rowde a method for synthesis of
2-[3-{4-(3, 4-Di net hyl phenyl ) pi perazi n-1-yl } propyl ] -3a, 4, 7, 7a-tetrahydro-

the novel compounds.

It is a further object of the present invention to provide compositions
containing the novei compounds which are useful in the treatment of benign

10  prostatic hyperplasia.

SUMMARY OF THE INVENTION

The above-mentioned objectives are achieved by a novel class of

piperazine derivatives of general Formula |, as shown below,

H 0
N—A—N N—R
, _/
15 | H |
FORMULA - 1

its pharmaceutically acceptable salts, amides, enantiomers, diastereomers, N-
oxides, prodrugs, metabolites or their polymorphs, wherein A is a straight or
branched C+-C, alkyl chain; R is cinnamyl, benzyl, substituted benzyl, phenyl,
20 mono- or disubstituted phenyl group substituted with the substituents

independently selected from the group consisting of halogen, hydroxy, C4-Cs



1 Hisoindole-1,3(2H)-dione; 8. 2-[3-{4-(2-Methoxy-5-fluorophenyl )EI
razin-1-yl}propyl]-3a,4,7,7a- tetrahydro-1 H-isoindol e-1, 3(2H) di odeh MAY 2005
2-[3-{4-(2 enyl)pl pera2|n 1-yl}propyl]-3a,4,7,7a-tetrahydro-1 H

i soi ndol e- 1‘%%?—@pm one; PCTiIBOTI0z261
2-[3-{4-(2,4-Difl uorophenyl )pi perazin-1-yl } propyl J-3a, 4,7, 7a-tetrahydro- 1
H- i soi ndol e- 1, 3(2H) - di one; 11.

2-[3-{4-(2-& pxmm%nxlkbw PeftRétotethyy| hRfPPAdl tifcfoalloks - bRIupaydro-1 H

i soi ndol e-1, 3 dione; 12.

2-[3-(4-(2- g@ﬁgw,pﬁéﬁhlrﬁé@phenyl ) pi perazin-1-yl)propyl J-3a,4,7, 7a-
tetrahydro-1 Hi soi 3(2H) - di one; 13.

2- [ 3-{4- (Phenyl ) pi perazi n-1-yl } propyl J- 3a, 4, 7, 7a-tetrahydro-1 H

i soi ndol e- 1, 3( 2Hjaldgemer Fofmula | may be selected from the group cons:stmg of
2-[3-{4- (Benzyl ) pi perazin-1-yl }propyl ]-3a, 4,7, 7a-tetrahydro-1 H

i soi ndol e- 1cRibad;¥ubiop iwio; ¢5CG%1I{meﬁ§’rbé@elH¢Wﬂr6rﬁlrmh)(l ethyl, n- ropyl
razin-1-yl } propyl J-3a, 4, 7, 7a-tetrahydro-1 H i soindol e-1, 3( i one; 16.

2- [ 3- { 4- §4- Nopropphenw,)teitibaty; aHidnC Ly hikpxyo pidly | be3seléotdd Vrarrmbmhydro 1 H
i soi ndol e-1, 3(2H) - di one; 17.

2-[ 3-{ 4- ( 3- GinoRy, ampropBky)HophpBYY, PhBRIGFI n- 1- Y1 } propyl J- 3a, 4, 7, 7a-
tetrahydro-1 H i soi ndol e-1, 3(2H)-di one; 18.
2-[3-{4-(4-Fl uoro-2-nmet hoxyphenyl ) pi pe razin-1-yl}propyl J-3a, 4,7, 7a-
tetrahydro-1 H i B peskst myﬁ(t@hi)alsh pms;deéspharmaceutlcal compositions for
2-[3-{4-(Bi s-4-fl uorophenyl ) net hyl pi perazi n-1-yl }propyl J-3a, 4,7, 7a-
t et r ahydr o- theHréatmentofl enigrograsipticl hypeeplagi. These compositions comprise
2-[3-{4-(2, 4-Di chl or ophenyl ) pi pe razin-1-yl } propyl J-3a, 4,7, 7a-t et rahydr o-
1 H i soi ndohe-effe8ifVaHamdumtng; at least one of the compounds of Formula |, or an

10 effective amount of at least one physiologically acceptable acid addition salt

thereof, with a pharmaceutically acceptable carrier.

An illustrative list of particular compounds of the invention is given

below:

Compound
No. Name

1. 2-[3-{4-(2-Methoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione;

2.  2-[3-{4-(3-Chlorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione;

3.  2-[3-{4-(2-Methylphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione;

‘4, 2-[3-{4-(4-Fluorophenyl)piperazin- 1-yl}propyl] -3a,4,7 7a-tetrahydro-1H-
isoindole-1,3(2H)-dione;

5.  2-[3-{4-(3-Trifluoromethylphenyl)piperazin-1-yl}propyl}-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione;



21. 2-[3-{4-(2, 4-D nmet hoxyphenyl ) pi perazin-1-yl }propyl J-3a,4,7,7
tetrahydro-1 Hisoindole-1,3(2H)-dione; 9 2 6 MAY 2005 WD 02/ 441

PCT/ 1 BOLl/ 02261 No. Name 22.

, B MAY 2005

2-[ 3-{4- (2, BOB¥#¥hy| phenyl ) pi per azi n- 1-yl } propyl | - 3a, 4PGT/IB41226Yr ahydr o- 1

Hisoindol e- 1,3(2H)-dione; 23. 2-[3-{4-(2-

| sopr opoxyphenyl ) pi per azi n- 1- yl}propyl] 3a,4,7, 7a- tetrahydro- 1
H-i soi ndol e- \d, 3(2H) - di one; 24. 2-[ 3- {ﬂla Propoxyphenyl ) pi pe razin-1-yl}
propyl]-3a,4, 7, 7a-tetrahyd ro- 1 Hisoindole- 1,3(2H)-dione; 25.
2-[3-{4-(2- ng Hexy @w@hﬂnwo RERYBpREIinlr-YhdrBE AR, b 73 Atrknyif1 et T ahydr o- 1

H-i soi ndol e- 1, 3( &5t bﬁl 2H§ |one
2-[3-{4-(2, 5- D| met hoxypheny

tet
2-
H-|

oi ndol e- 1, 3(2H) - di one; 28.

3-

rahydro- 17.H i £Dimeth ) pipérazid /-yl |
a4 L or 1 - Bt e ey R Gtazi L Yipropy
S

) pi perazin-1-yl }propyl ]-3a, 4, 7, 7a-

]]3a 4,7, 7a tetrahydro-
3a, 4,7, 7a-t et r ahydr o-

2- [ 3- { 4- ( 2- Mt ho2{B-+(2yMethryypBdingioppenybppeiazini t-yharopEpsa k 73aa- 4, 7, 7a-

tetrahydro-1 I—I—imralnr)c&w-eHmsGm&I&—uﬁ(M)ediow. 2-[ 3-

{4- (2- Met hoxyphenyl ) pi pe

razin-1-yl}-3 rrethyl ro -3a,4,7,7a- tetrahydro-1
%ﬁgylp

H-i soi ndol e-9, 3(2F

yl)etpp@zmi-ylaarmlmy BTertptrahysirgpaH-

razin-1-yl}-2- nﬂﬁ%?d@@dp’%(?ﬂ*)@lanq, , 7a- tetrahydro-1

H i soindole-1, 3(2

2-[3-{4-(2- E% %_& @n?bA@Bmgef oRReM)pipgrazinsl-wiprapylhda fy a-telakydro-7a-

tetrahydro-1 H i Y&iSoHs

I NVENTI ON

gH1djegi one; DETAI LED DESCRI PTI ON OF THE

11, 2-3-{4-(2-Ethoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-

isoindole-1,3(2H)-dione;

12.  2-[3-{4-(2-Methyl-5-chlorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-

tetrahydro-1H-isoindole-1,3(2H)-dione;

13. 2-[3-{4-(Phenyl)piperazin-1-yl}propyl}-3a,4,7,7a-tetrahydro-1H-

isoindole-1,3(2H)-dione;

14. 2-[3-{4-(Benzyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-

isoindole-1,3(2H)-dione;

15.  2-[3-{4-(Cinnamyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-

isoindole-1,3(2H)-dione;

16.  2-[3-{4-(4-Nitrophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-

isoindole-1,3(2H)-dione;

17.  2-[3-{4-(3-Chloro-4-methylphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-

tetrahydro-1H-isoindole-1,3(2H)-dione;

18. 2-[3-{4-(4-Fluoro-2-methoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-

tetrahydro-1H-isoindole-1,3(2H)-dione;

19. 2-[3-{4-(Bis-4-fluorophenyl)methylpiperazin-1-yl}propyi]-3a,4,7,7a-

tetrahydro-1H-isoindole-1,3(2H)-dione;

20. 2-[3-{4-(2,4-Dichlorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-

1H-isoindole-1,3(2H)-dione;

21.  2-[3-{4-(2,4-Dimethoxyphenyl)piperazin-1-yl}propyl}-3a,4,7,7a-

tetrahydro-1H-isoindole-1,3(2H)-dione;

1



The conpounds of the present invention may be prepared by one of %36 2
reaction sequences (Schenes | and Il) shown below to yield conpourf: y%f 005
rein Ais a straight or branched Cl1-C4 al k chain; Ris

Formul a | I

ci nnanyl , \gg(ﬁ?f/ Blsubstituted benzyl, phenyl, nono- or é?%’ﬂ’@é’?ziz?lut ed
phenyl group substituted with the substituents independently sel ected
fromthe group 10 2 6 MAY 2005 WO 02/44151 PCT/|BOL/ 02261 consisting of

hal ogen, hydggxy, Cl-C6 al kyl, Cl-C6 aN% , trifluoronmethyl, nitro and
trifluoroal koxy group, or (dihal odi pheny met hyl . Schenme | The conpounds
of the Fornupa | 243 u-Bes-DiReR|IERe RERCEAAERYIR3a,4 7 Al hdle
derivatives of Fq-gng%;,%egé.ﬁ 3 'K)Euigr{r%’pigghydri g'}ad o‘?y oar rrul% tﬁ%“%erel n A and
R are the same as defi ned above, preferably in a solvent selected from

the group cop@i seiFg-(isppropehypBen Faid -y 88 430Fh-teYhRRFo Wi | e
ref | uxi ng. SwEW-[Ids%irfg-b%-%@%Vg&%dﬂp %N -A.”.Vl’@@?@? -R i:dQNULAﬁ’fh?l Sol vent,
A 15 FORMULA | 11 2 6 MAY 2005 WO 02/ 44151 PCT/ | B0O1/ 02261

24.  2-{3-{4-(2-Propoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione;

25. 2-[3-{4-(2-n-Hexyloxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione;

26. 2-[3-{4-(2,5-Dimethoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-iscindole-1,3(2H)-dione;

27.  2-[3-{4-(4-tert-Butylphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione;

28.  2-[3-{4-(2-Methoxy-6-hydroxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione;

29. 2-[3-{4-(2-Methoxyphenyl)piperazin-1-yi}-3-methylpropyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione;

30. 2-[3-{4-(2-Methoxyphenyl)piperazin-1-yl}-2-methylpropyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione;

31.  2-[3-{4-(2-Ethoxyphenyl)piperazin-1-yl}-3-methylpropyl}-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione; '

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention may be prepared by one of

the reaction sequences (Schemes | and 1) shown below to yield compounds

5 of Formula | wherein A is a straight or branched C4-C,4 alkyl chain; R is
cinnamyl, benzyl, substituted benzyl, phenyl, mono- or disubstituted pheny!

group substituted with the substituents independently selected from the group

10



Schene Il The conpounds of the Fornula I, wherein A and R are the sanme as

- defined above, can al so be synthesized foI | owi ng the reaction sequ@r§dMays 2005
shown in Sﬁfpr@ Jl#}. by condensation of 1-((o-haloalkyl)-cis-3a,4,7,7a 5

t et rahydrop M de  of Formula IV, wherein A is the sBRFIBYY0ZAE i ned

above, wth 1-substituted piperazine of the Forrrula V, wherein Ris the
same as defined before. SCHEME-11 10 15 I-t N,I hR FCRMJLA V Sol vent, A

N - A 11] , MoRéEiMdloh hlaiogdn aw,@rwvczepaukymocozfsmg o A

Phar maceutl cally acceptable,” non toxic, acid addition salts”o6f the
conmpounds praBRRBraAkoRy gidl @,thhlgﬁ,d%gﬁﬁm,efhpyentl on having the utility
of the free bases of Fornufla may be formed'with inorganic or organic
acids, by nmethods well known |n the art and nmay be used in place of the
free bases. Sech&merlesent ati ve exanpl es of suitable acids for formation of
such acid addition salts are malic, fumaric, benzoic, ascorbic, panvic,
succinic, bisnmethylene, salicylic, methanesul phonic ethanedi sul phonic,
acetic, propionithe cempaunds,of the Formuja btarche pepasspby tomdensatdardfc |

pal mtic, itaconic, glycolic, p-am nobenzoic, glutamc, benzenesulfamc,
phosphor $c, pipgthzisierdafivatives wif Formaa llhwidin thehdrdiyddde of Formula 11, wherein

A and R are the same as defined above, preferably in a solvent selected from

the group consisting of pyridine, n-butanol, benzene and xylene while

refluxing.

SCHEME - |
10
0 + HNTATN  NR
H 3
FORMULA II FORMULA III
Solvent, A
15

11



10 and nitric acids, and the |ike. The present invention also inchuﬁew 0
within its scope prodrugs of the conpounds of Formula |I. |In genefat, As;Yugns
prodrugs will be functional derivatives of these conpounds which are
readily converted in vivo into the defined conpounds. Conventi onal
procedures for the selection and 15 preparation of suitable prodrugs are
known. The invention also includes the enantioners, diastereoners,

N oxi des, pwaroxrageutically acceptable salts, am des and pe@yjiRsRhi ¢ fornms
of these conpounds, as well as netabolites having the sane activity. The
invention further includes pharmaceutical conpositions conprising the

nol ecul es of 20 Forrmula I, or prodrugs, netabolites, enantioners,

di ast er eoner $Schemedi des, pharmaceutically acceptable salts or pol ynorphic
forms thereof, in conbination with a pharmaceutically acceptable carrier
and optionally included excigi ents. 13 2 6 MAY 2005 WD 02/ 44151

PCT/ | BOL/ 02261 | n!{RFORREYNHS: oftbp Formulare whateim A and Rsargithe sam@ a net hods
for selecti vek.%q | ocki ng alA receptors by delivering in the environnment
of said recdplidabvey cap Rlsonke syithesizad follawingdbe teagtion seguenssias steri ng
to a mamal ossessi n% said receptors) an effective anount of the
conmpounds of SPREN 1 Sohemei dn. bysandersation nobnt-{whalhalkylbeis@aded ai bed by
reference to specific enbodinments, this was for purposes of illustration
only. Nuner otgirahyeiophthalipide of oauladhiwhergin A isdheaparae endefined dbove, skil | ed
inthe art and are deened to be wthin the scope of the invention. 10 The
exanpl es mentMitBntaubsiituied pnemring at thet hermydm & athesgintMds the aame as

defined before.

SCHEME - II
/ N\
10 N-A—Br  + H™N  N"R
H o
FORMULA IV FORMULA V
Solvent, A

/ N\
N-A—N_ N"R

H§

FORMULA 1

12



wel | as the specific preparation for the preferred conpound. The Qx&nMA\Eszuulj
are given to illustrate the details of the invention and should not be
constrained to limt the scope of the present invention. EXAMPLE 15
Preparation of 2-[3-{4-(2-nethoxyphenyl)pipe razine-1-yl}propyl]-

3a, 4,7, 7a-tetrahydro-1 Hisoindol e-1, 3(2H)-di one. Schene | A m xture of
1-am no- 3-[ 4- (2- met hoxyphenyl ) pi pe razi ne-1-yl]propane (0.498g, 2.0 nmol)
and cis-1, 2,80644e41r ahydr opht hal i ¢ anhydri de (0.273g, 20pdr/fH§ihd1 Was
refluxed in pyridine (10m ) for about 5 hrs. After the reaction was over,
sol vent was renoved under vacuum and the residue was dissolved in
chloroform (25nl). The chl or of orm phase was washed with water (2 x 14 2 6
MAY 2005 WD 02/ 44Risrnmacayticaityl /agegmsablesmeh , todici @didowdditiom teatts cefstheodi um
sul phate and concentrated under vacuum The crude conmpound so obtai ned
was purifi edcoppewidsmreparad aeaerdindaptie euasent invertiongedvirgl he- &0y ofesh)
using chloroformas an eluent (yield = 0.502g, 72% . 5 The hydrochl ori de
salt was prepwrieee basesiob Fauaila i oayde famed withuimatganic orafrgaridecidsibyhydr ogen
chloride solution to the etheral solution of free base and collected the
preci pi t at edmsghads wsjl knawiy intthe @rt(andomay $¢-useg4plac8adfdhe fieb bases.xt ur e of
1- (3-bronopropyl)-cis-3a, 4,7,7a-tetrahydrophthalimde 10 (7.04g, 25.88
mol ), 1-$2- Represeniahivecexammepel suitable aciasrfociormatianeof(BicB 2gid &Biitkd nmol ) ,
pot assi um carbonate (7.14g, 51.76mmol) and potassiumiodide (0.026g,

1. 55mmol ) i nsalts aredingtia, HHymade, nhemzdie, asconiliy, pamoinestasihiatbistbetdgae,

salicylic, methanesulphonic ethanedisulphonic, acetic, propionic, tartaric,
citric, gluconic, aspartic, stearic , palmitic, itaconic, glycolic, p-aminobenzoic,
glutamic, benzenesulfamic, phosphoric, hydrobromic, sulfuric, hydrochloric,

10  and nitric acids, and the like.

The present invention also includes within its scope prodrugs of the
compounds of Formula I. In general, such prodrugs will be functional
derivatives of these compounds which are readily converted in vivo into the
defined compqunds. Conventional procedures for the selection and

16  preparation of suitable prodrugs are known.

The invention also includes the enantiomers, diastereomers, N-oxides,
pharmaceutically acceptable salts, amides and polymorphic forms of these
compounds, as well as metabolites having the same activity. The invention
further includes pharmaceutical compositions comprising the molecules of

20 Formula |, or prodrugs, metabolites, enantiomers, diastereomers, N-oxides,
pharmaceutically acceptable salts or polymorphic forms thereof, in
combination with a pharmaceutically acceptable carrier and optionally

included excipients.

13



for about 12 hours. After the reaction was over, solvent was evaporated
under vacuum residue was suspended in water (130nl) and extract 'ﬂﬂ ?505
conmpound with dichloronethane (2 x 65nl). The conbi ned di chl ororre

| ayer was washed with water (2 x 30m ), dried over anhydrous sodi um

sul phate and concentrated the sol vent under vacuumto yield 8.308g (93%
of the crude base. The conpound so obtai ned was converted into its

hydr ochl ori deoszd4tisi(m pt. 184-1854C). 20 An il lustrati vect/igsioné t he
conpounds of the invention which were synthesised by one or nore of the
above described nethods is now given. 15 2 6 MAY 2005 WO 02/ 44151 Conpound
No. Nanme PCT/|1BO /02261 1.

2-[3-{4- (2- Met hox¥p ¥ein @nobep casRostn -the yinyentiepy s dectad tp, Teethedsr &orydro- 1
Hisoindole- 1, 3( ZI—%' di one hydrochl oride; mp. 184-185QC. 2.

2-[3-{4-(3- Chelaftiyglebipeking sea regeptars byl galivesing in the, anvironmentof saiddr 0- 1 H-
i soi ndol e-1, 3(2H) -di one hydrochloride; mp. 221-2239C. 3. 2-[3-{4-(2--

Met hyl phenyl jgseporas.g-ta e ppr@pw@r-madmmmovay admirastedngtola Fhammal

i soi ndol e-1, 3(2H) - di one hydrochloride; mp. 186-187QC. 4.

2- [ 3-{ 4- (4- FPossiesphe ragid peqeptans)i an Biiptiver appuit- Glathe, Formpeunalsr athther o- 1 H-

i soi ndol e- 1, 3(2H) - di one hydrochl oride; mp. 228-230QC. 5.

2-[3-{4-(3- Tinventiesr orret hyl phenyl’) pipe razin-1-yl}propyl]-3a,4,7, 7a-
tetrahydro-1 Hisoindol e-1, 3(2H) -di one hydrochl oride; mp. 215-2179C. 6.

2-[3-{4-(2-F uoro\}\)’henyl pi perazi n-1-yl }propyl]-3a, 4,7, 7a-tetrahydro-1 H
i soi ndol e- 1, 3( 2H) VA&l HQW%I"&% &een rﬁ%cr'@%bxomence to specific

embodiments, this was for purposes of illustration only. Numerous alternative
embodiments will be apparent to those skilled in the art and are deemed to be

within the scope of the invention.

10 The examples mentioned below demonstrate the general synthetic as
well as the specific preparation for the preferred compound. The examples
are given to illustrate the details of the invention and should not be

constrained to limit the scope of the present invention.
EXAMPLE

15 .Preparation of  2-[3-{4-(2-methoxyphenyl)piperazine-1-yl}propyl]-

3a,4,7,7a-tetrahydro-1H-isoindole-1,3(2H)-dione.
Scheme |

A mixture of 1-a}mino-3-[4-(2-methoxyphenyl)piperazine-1-yl]propane

(0.498g, 2.0 mmol) and cis-1,2,3,6-tetrahydrophthalic anhydride (0.273g,

20 1.8mmol) was refluxed in pyridine (10ml) for about 5 hrs. After the reaction
was over, solvent was removed under vacuum and the residue was dissolved

in chloroform (25ml). The chloroform phase was washed with water (2 x

14



7. 2-[3-{4-(3,4-D nethyl phenyl)pipe razin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1 Hisoindol e-1, 3(2H)-di one hydrochl oride; mp. 194- 19@(5:.}4@/. 2005
2-[ 3-{4- (2- Met hoxy- 5-fl uorophenyl ) pi perazi n-1-yl } propyl ]-3a, 4, 7, 7a-
tetrahydro-1 Hisoi ndol e-1, 3(2H)-di one hydrochloride; mp. 163-16511C. 9.
2-[3-{4-(2-Ethyl phenyl ) pi perazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1 H

i soi ndol e-1, 3(2H) -di one hydrochl oride; mp. 232.5-233.59C. 10.

2-[3-{4- (2, 4wbiobhaasyr ophenyl ) pi perazi n- 1-yl } propyl ] - 3a, 4, pcfgsoifhtahydro- 1
H i soi ndol e- 1, 3(2H) -di one hydrochl oride; mp. 218.2-2192C. 11.

2-[3-{4-(2- Et hoxyphenyl ) pi pe razin-1-yl}propyl]-3a, 4,7, 7a-tetrahydro- 1
H-i soi ndol e- 1, 3( 2H) - di one hydrochloride; mp. 221.9 - 222.79C. 12.

2-[ 3- { 4- (2- VABR) - driegh ovelo @RBYAIPYSD I gedium Z$ulphite | gnr opptdniratedd undda-
tetrahydro-1 Hisoindol e-1, 3(2H)-di one hydrochl oride; mp. 231-2329C. 13.
2- [ 3- { 4- (PheNgeyym.perThe srutey cpmpowid [so3abiined? avase putfingdd ry- tokimn

i soi ndol e- 1, 3(2H) - di one hydrochloride;, mp. 231-232QC. 14.

2- [ 3- { 4- ( Benghiomsategaraphy ovet silica geldpQ0-20B meshyrusing Cllorofdrpoasan elkdent

i soi ndol e- 1, 3(2H) - di one _hydrochl ori de; m p.275-2769C. 15.

2- [ 3- { 4- (G nhvelg 5 HPPR, 7ak)n- 1-yl } propyl ] - 3a, 4, 7, 7Ta-tetrahydro-1 H

i soi ndol e-1,3(2H) -di one hydrochl oride; m p.263-2659C. 16 2 6 MAY 2005 WO
02/ 44151 PCT/1B0OL/ 02261 No. Nane 16. .

2- [ 3- {4- (- Ni t r opHEhYIrpeieride salt- was, prepatsshhy theaddition of malan auapdtyo- 1 H-

i soi ndol e- 1, 1) - dj one hydrochl oride; mp.259.5 - 2619C. 17.
2-[3-{4-(3- cﬁ?é‘#z"g?eéﬁh)éﬂﬂ% FUonHe) saticn te shenethesal sQ)utingn of|fresbasemnp, -
tetrahydro-1 i soj ndol e- 1, 3(2H)-di one hydrochl ori de; m p. 248-2492C. 18.
2-[3-{4- (4-FF @FE’P—"IQB%B{%&B@EH@QW %f"ﬁév%&?/nhp-ll%}%“%yl ]-3a,4,7, 7a-

Scheme I

A mixture of 1-(3-bromopropyl)-cis-3a, 4,7 7a-tetrahydrophthalimide

10 (7.04g, 25.88 mmol), 1-(2- methoxyphenyl)piperazine hydrochloride (5.32g,
23.29 mmol), potassium carbonate (7.14g, 51.76mmol) and potassium iodide
(0.026g, 1.55mmol) in N, N-dimethylformamide (27ml) was heated at 75-80°C

for about 12 hours. After the reaction was over, solvent was evaporated
under vacuum, residue was suspended in water (130ml) and extracted the

15 compound with dichloromethane (2 x 65ml). The combined dichloromethane
layer was washed with water (2 x 30ml), dried over anhydrous sodium
sulphéte and concentrated the solvent under vacuum to yield 8.308g (93%) of

the crude base. The compound so obtained was converted into its

hydrochloride salt (m. pt. 184-185°C).

20 An illustrative list of the compounds of the invention which were

synthesised by one or more of the above described methods is now given.
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tetrahydro-1 H-isoindol e-1, 3(2H)-di one hydrochl oride; m p. 232-2334C. ? 8 MaAY 2005
2-[3-{4-(Bi s-4-fl uorophenyl ) net hyl pi perazi n-1-yl }propyl]-3a, 4,7, 7a
tetrahydro-1 Hi soi ndol e-1, 3(2H)-di one hydrochl ori de; m p. 235-2362C.  20.
2-[3-{4-(2, 4-Di chl or ophenyl ) pi pe razin-1-yl }propyl]-3a, 4,7, 7a-tetrahydro-
1 Hisoindol e-1, 3(2H)-di one hydrochl oride; m p.210-2112C. 21.
2- {4-(2,4-D rret hoxyphenyl ) pi perazi n-1-yl }propyl ]-3a, 4,7, 7a-
t et r ahydr o- IwBR/gaasndol e- 1, 3( 2H) - di one hydrochl ori de; m pc2@gngnéLC. 22.
-{4- (2, 6- D net hyl phenyl ) pi perazi n-1-yl }propyl]-3a, 4, 7, 7a-
ahydr o- 1Hi soi ndol e- 1, 3( 2H) - di one hydrochl ori de; m p. 223-2244C. 23.
-{4-(2-1 ﬁqpror)%yphenyl )pi pe razin-1-yl }propyl]-3a,4,7,7a
ahydro-1 Aflol e- 1, 3(2H) - di one hydrochl oride; m p.223-2242C. 24.
{4-(2-Pr oxyphenyl ) pi perazin-1- ylhpropyl] 3a,4,7,7a-tetrahydro- 1

oi ndol e- 1, (2H) di one hydrochl oride' aWPp 193-1944C. 25,

3-
r
2-[3
tetr
3
r
3-
S
3-(4-(2-n- xy I.n- -yl pr yI] 7a-
raglydro 1 I'il-bl s ‘)?%‘g D% a‘%%?leéaﬁ E‘? gfﬁetﬁfgd%wc 26.
3-
r
3-
S
3-
r
3-
r
3-
r

e
2-
t
2-
H
2-
t
2-[3-{4-(2,5-D i NEIHON deq IW 1-3a, 4, 7, 7a-
t ahydro-1 | Sk _ 1 52C.  27.
2- {Z (4- terbt 2! § BIC’:‘CIJ" @égz‘ gf%%{ép o;{fl}g’% ‘z%;}[l 7‘%}93@%1 rg “ahydro- 1
H roc QC 28.
4- (2- I\/EBhOXm:ﬁzh MB#YIHRE AR IBbRpIH-Bh, W?’é)}’étdah odHL, 8-
hydro-1 Hi sn@bma@n aﬂ%%@id%%%mby %Pmef 1}35% g‘? 89C. 29.
(4- (2- Met hoxyphenyl ) pi pe razi n-1-yl)- 3- net hy propyl] 3a,4, 7,7a-
hydro-1 # i se{R{p{4eFilodpRéNy)dipereiny-gn ;s}a IP8a, de,,wnenaﬂ)la%ﬂﬁoc 30.
[3-{4-(2- Met hoxrwhaayhmeﬁ)admeh droyhlbri -oeoy!1-3a, 4,7, 7a-
etrahydro-1 Hisoindol e-1, 3(2H) - d| one hydrochl oride; mp. 184- 1852C. 31.

[3-{4-(2-Et ﬁoxy%[&W(B)‘b’:ftuermmthylaheﬂy})plﬁemahmyylmrmml-:}a BA,74: 7, Ta-
et rahydro-1 H i stetrabysire~1H-i8¢ifdle-di3i2id)-digok bydrbahioritie; mp.[21846723.84C.

oi ndol e- 1, 3( oné

e

[
t
[
t
[
et
[
[
[
et
[
et
[
[
[
t
[
t

2-[3-{
tetra
2-
tetra
2-[3-{
t
2-
t

6.  2-[3-{4-(2-Fluorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione hydrochloride; m.p. 203-204°C.

7. 2-[3-{4-(3,4-Dimethylphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochioride; m.p. 194-196°C.

8.  2-[3-{4-(2-Methoxy-5-fluorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 163-165°C.

9.  2-[3-{4-(2-Ethylphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione hydrochloride; m.p. 232.5-233.5°C.

10.  2-[3-{4-(2,4-Difluorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 218.2-219°C.

11.  2-[3-{4-(2-Ethoxyphenyl)piperazin-1-yl}propyl}-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 221.9 - 222.7°C.

12, 2-[3-{4-(2-Methyl-5-chlorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 231-2322C.

13.  2-[3-{4-(Phenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione hydrochloride; m.p. 231-2322C.

14. 2-[3-{4-(Benzyl)piperazin-1-yl}propyl}-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione hydrochloride; m.p.275-276°C.

15. 2-[3-{4-(Cinnamyl)piperazin-1-yl}propyl}-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione hydrochloride; m.p.263-265°C.
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17 2 6 MAY 2005 WO 02/44151 PCT/1BO /02261 Al the nelting points2rgmMAY 2605
above are uncorrected and neasured by an open capillary nmethod using
Buchi 535. PHARMACOLOG CAL TESTI NG RESULTS Receptor Bi nding Assay 5
Recept or bi ndi ng assays were perforned using native a-adrenoceptors. The
affinity of different conpounds for alA and alB adrenoceptor subtypes was
eval uated by studying their ability to displace specific [3H]prazosin

bi ndi ng fromwohlesmmnbranes of rat subrmexillary and |ivepctanpesti vely
(Mchel et al, Br J Pharmacol, 98, 883-889 (1989)). The 10 bi ndi ng assays
were performed according to U Prichard et al. (Eur J Pharmacol, 50:87-89
(1978)) with m nor nodifications. Submaxillary gl ands were i sol at ed

i medi ately a Neer sacrifice. The |iverName perfused with buffer (Tris HC
50 MM Nad 1 EDTA pH 7.4). The tissues were honpgeni sed in
10 vol unes of %mﬁbil W nyggup '@ZW yiggepylh3m4 fvia-tetahydio i pH 7. 4) .
The honpgenat e walSOpf '?ér%(aH E"HP%U&’{O?%'qe&V’éP?f’%ﬁ ~%61°@auze and filtrate

trif b tl
ﬁﬁﬁt???uéédugfﬂ?@%ﬁ °m>541m"}r“v'p fgﬁe”‘ ponfidaedivas”

resuspended in thg rEgRAle- 16? Wfqes”'!-R:? g4 5\?,\7% EDTA 5miV|

pH 7.4) and -E;Dﬁ -Aboro P R&ts dhen gb LR Ofmﬁ% The menbrane
h t 150- buf f
homogenates (15 o8 oHEed t@i‘ S CRlaeda S zedosy o1l Te

19. 2-[3-{4-(Bis-4- fluorophenyl methy!pnperazm 1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.235-236°C.

20. 2-[3-{4-(2,4-Dichlorophenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione hydrochloride; m.p.210-2112C.

21. 2-[3-{4-(2,4-Dimethoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.226-227°C.

22. 2-[3-{4-(2,6-Dimethylphenyl)piperazin-1-yl}propyl}-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.223-2249C.

23. 2-[3-{4-(2-Isopropoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.223-224°C.

24. 2-[3-{4-(2-Propoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione hydrochloride; m.p.193-194°C.

25. 2-[3-{4-(2-n-Hexyloxyphenyl)piperazin-1-yl}propyl}-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.165-166°C.

26. 2-[3-{4-(2,5-Dimethoxyphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 193-1952C.

27. 2-t3-{4-(4-tert-Buty!phenyl) piperazin-1-yl}propyl}-3a,4,7,7a-tetrahydro-.
1H-isoindole-1,3(2H)-dione hydrochioride; m.p. 264-265°C.

28. 2-[3-{4-(2-Methoxy-6-hydroxyphenyl)piperazin-1-yl}propyi}-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.267-268°C.

29. 2-[3-{4-(2-Methoxyphenyl)piperazin-1-yl}-3-methylpropyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.219-220°C.

30. 2-[3-{4-(2-Methoxyphenyl)piperazin-1-yl}-2-methylpropyi]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 184-185¢C.

31. 2-[3-{4-(2-Ethoxyphenyl)piperazin-1-yl}-3-methylpropyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.246-248°C.
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WO 02/ 44151 PCT/1B01/02261 1 h. Non-specific binding was determned in the
presence of 300 nM prazosin. The incubation was term nated by vaczﬁ“n Y
filtration over GF/B fibre filters. The filters were then washed W EMA 0@05
cold 50mMM Tris HCl buffer (pH 7.4). The filtermats were dried and bound
radi oactivity retained on filters was 5 counted. The 1C50 & Kd were
estimated by using the non-linear curve fitting programusing G Pad Prism
sof tware. Thwowahdi® of inhibition constant Ki was cal culpgtshihsem
conpetitive binding studies by using Cheng & Prusoff equation (Chang &
Prusof f, Bi ochem Pharmacol, 1973, 22: 3099-3108), Ki = 1C50 /(1+UKd) where
L is the concentration of |[3H]prazosin used in the 10 particular

experi ment (Tabl eAll she mejiting peintsrapaitadabaie sraudicerectad @and eneasuresthydy
selectivity of action of these conpounds towards different a-adrenoceptor
subt ypes, t h@ngipenicapillayry meteerbusingBuei885t 0  ant agoni se al - -adr enocept or
agoni st induced contractile response on aorta 15 (ai [)prostate (c&l A and
spl een (al Bwas studied. Aorta and spleen tissues were isolated from

ur et hane ana&HARMACOLOGICAL FESHNGRESUWStar rats. Isolated tissues

were mounted in organ bath containing Krebs Henseleit buffer of follow ng
Narcos 25, RATPRIPL EIOCgBARSEE 115, Buf fer vas mai niained at 20 37C and
aereated with a mxture of 95% 02 and 5% C02. A resting tension of 2g
Fesponse sas moni CerbiEts RS { RSP SRBle. CheBrbed o BBog HREE: coor ded
the end 10" 2 RiposBlES VR APy ABfRr BoTRtums 6 oaf’ade g S A

adrenoceptor subtypes was evaluated by studying their ability to displace

specific [3H]prazosin binding from the membranes of rat submaxillary and

liver respectively (Michel et al, Br J Pharmacol, 98, 883-889 (1989)). The

10 binding assays were performed according to U'Prichard et al.(Eur J

Pharmacol, 50.87-89 (1978) ) with minor modifications.

Submaxillary glands were isolated immediately after sacrifice. The

liver was perfused with buffer (Tris HCI 50 mM, NaCl 100 mM ,10 mM EDTA

pH 7.4). The tissues were homogenised in 10 volumes of buffer (Tris HCI 50

15 mM, NaCl 100 mM, EDTA 10 mM, pH 7.4). The homogenate was filtered
through two layers of wet gauze and filtrate was centrifuged at 500g for
10min. The supernatant was subsequently centrifuged at 40,000g for 45 min.

The pellet thus obtained was resuspended in the same volume of assay buffer

(Tris HCI 50 mM, EDTA 5mM, pH 7.4) and were stored at -700C until the time

20 of assay.

The membrane homogenates (150-250 ug protein) were incubated in

250 yl of assay buffer (Tris HCI 50 mM, EDTA 5 mM, pH 7.4) at 24-259C for

18



of equilibration period, concentration response curves to norepinephrine
(aorta) and phenyl epi nephrine (spleen and prostate) were obtained in
absence and presence of tested conpound (at concentration of 0.1, D gnﬁmé(mus
mV). Antagonist affinity was cal cul ated and expressed as pKB vales in
Table I'l. In Vivo Uroselectivity Study: In order to assess the
uroselectivity in vivo, the effects of these conpounds were studi ed on
mean arteri avoprassure (MAP) and intraurethral pressureptide)oné

consci ous beagl e dogs as per the nmethod of Brune et. al. 10 (Pharnacol
1996, 53 :356-368). Briefly, male dogs were instrunmented for chronic
conti nuous neasurenent of arterial blood pressure by inplanting a

tel emetry tr ahsNen-srecific(bjnding was geterpiogd imdeprezgnce oh 880 nit preretin. St .
Paul, MN. USA) into the fenoral artery, two weeks prior to the study.
During the Fbedaubgtignenesderminaiod By nydcunas filalion wxer GE® fibresiilteys.i n t he
sling restraint. On 15 the day of testing, overnight fasted ani mal was

pl aced in t h&he filtery wees theaiwashedwitsigercolthbRmMBa|s| HGbuffep(pkt7.4nThet er was
introduced into the urethra at the |evel of prostate and the balloon was
i nflated (Brfitremats werp. diedeand Ajquad radiqastivityn getainedb ase filtérse wasadi ngs,
effect of 16 pg/ kg, phenylephrine (i.v.) on MAP and | UP was recorded. The
response df Wﬁmmm&t@ Were gstimatespby pisingribe mendingacicerve Gittieg 1, 2, 3,
4, 6, 9 and 24 hours after the oral admnistration of vehicle or the test
drug. The chprogesn usiny¥S°Pad Prismcsoftdacs. Thelvalue efnhiigitiorbadratare i waef t war e
(Data Sci. International. St. Paul, MN. USA) and | UP was recorded on a
Grass Pol ygr eqitulgtsdirdm7 cor@petitive | bintingnstadies BSA)singT [Bheng h&nPeusofi

phenyl ephri ne response on MAP and | UP adm nistration after the 20 2 6 MAY
2005 WO 02/ 4dqustioRPQThbROB/ PR26M, Biochem Pharmacol, 1973,22: 3099-3108), Ki =

ICs0 /(1+4L/Kd) where L is the concentration of [3H]prazosin used in the

10 particular experiment (Table I).
In Vitro Functional Studies

In order to study selectivity of action of these compounds towards

different a-adrenoceptor subtypes, the ability of these compounds to

antagonise a1 — adrenoceptor agonist induced contractile response on aorta

15 (aqpprostate (a1A and spleen (aqgwas studied. Aorta and spleen tissues

were isolated from urethane anaesthetised (1.5gm/kg) male wistar rats.
Isolated tissues were mounted in organ bath containing Krebs Henseleit
buffer of following composition (mM) : NaCl 118; KCi 4.7; CaCl, 2.5; MgSO,,
7H20 1.2; NaHCO; 25; KH.PO,1.2; glucose 11.5. Buffer was maintained at
20 37°C and aereated with a mixture of 95% O, and 5% CO,. A resting tension of
2g (aorta) or 1g (spleen and prostate)was applied to tissues .Contractile
response was monitored using a force displacement transducer and recorded

on chart recorders. Tissues were allowed to equilibrate for 2 hours. At the end
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test drug adm ni stration was. cal cul ated as percent change of that
control values. Area under curve was cal cul ated and the rati o of

val ues for

[11) Table I: Radioligand Binding Studies 5 Affinity of conpounds

Al pha -1 adrenoreceptor subtypes.

2% MAY 2005

MAP and | UP was used for calculating the uroselectivity (Table

for

Compound a 1 Aa 1 B Selectivity No. (Rat

(Rat (X 1 B/lal A) submaxillary)liver) Ki nMKi nM 010. 87391 02833984. 8
0332. 51685 w0363k 5 05259>5002 06. 3646913 07183>5002. 7 pOBEBIDI22B5
090. 362207 10621652. 7 110. 1319146 128.6651. 35.9 136. 338461

10

15

20

of equilibration period, concentration response curves to norepinephrine
(aorta) and phenylepinephrine (spleen and prostate) were obtained in
absence and presence of tested compound (at concentration of 0.1,1 and 10
mM). Antagonist affinity was calculated and expressed as pKg vales in

Table II.
In Vivo Uroselectivity Study:

In order to assess the uroselectivity in vivo, the effects of these
compounds were studied on mean arterial pressure (MAP) and intraurethral
pressure (IUP) in conscious beagle dogs as per the method of Brune et. al.
(Pharmacol 1996, 53 :356-368). Briefly, male dogs were instrumented for
chronic continuous measurement of arterial blood pressure by implanting a
telemetry transmitter (TL11M2-D70-PCT, Data Sci. International, St. Paul,
MN. USA) into the femoral artery, two weeks prior to the study. During the
recovery period, the animal was acclimatized to stay in the sling restraint. On
the day of testing, overnight fasted animal was placed in the sling restraint. A
Swan-Ganz. Balloon tipped catheter was introduced into the urethra at the
level of prostate and the balloon was inflated (Brune. et. al. 1996). After
recording the base line readings, effect of 16 pg/kg, phenylephrine (i.v.) on
MAP and IUP was recorded. The response of phenylephrine to MAP and IUP
were recorded at 0.5, 1, 2, 3, 4, 6, 9 and 24 hours after the oral administration
of vehicle or the test drug. The changes in MAP was recorded on line using
Dataquest Software (Data Sci. International. St. Paul, MN. USA) and IUP was
recorded on a Grass Polygraph (Model 7, Grass Instruments, USA). The

change in phenylephrine response on MAP and IUP administration after the

20



14>500>5001 15>500>5001 16>500>5001 1748370.78 181027127 195. 26811%6 ,
2046. 8>500' 11 21>500>5001 22208>5002. 4 230. 1628175 240. 2428117 MAY 2005
253. 3>500>151 2638>50013 27>500>5001 28>500>5001 293. 45708205 304861113
312.1232110 21 2 6 NMAY 2005 WD 02/ 44151 Table Il: In Vitro Functi onal

Assays: PCT/1B01/ 02261 Conpound a Adrenoceptor Subtype Selectivity

WO 02/44151 PCT/IB01/02261

test drug administration was. calculated as percent change of that of control
values. Area under curve was calculated and the ratio of the values for MAP

and IUP was used for calculating the uroselectivity (Table IIl)

Table I: Radioligand Binding Studies

5 Affinity of compounds for Alpha ~1 adrenoreceptor subtypes.

Compound 01a o1p | Selectivity
No. (Rat (Rat O 1 8/04 A)
submaxillary)| liver)
Ki (nM) Ki (nM)
01 0.8 73 91
02 83 398 4.8
03 32.5 168 5
04 80 363 4.5
05 259 >500 2
06. 36 469 13
07 183 >500 2.7
08 0.34 29 85
09 0.3 62 207
10 62 165 2.7
11 0.13 19 146
12 8.66 51.3 5.9
13 6.3 384 61
14 >500 >500 1
15 >500 >500 1
16 >500 >500 1
17 48 37 0.78
18 10 271 27
19 5.26 81 15
20 46.8 >500 11
21 >500 >500 1
22 208 >500 2.4
23 0.16 28 175
24 0.24 28 117
25 3.3 >500 >151
26 38 >500 13
27 >500 >500 1
28 >500 >500 1
29 3.45 708 205
30 48 611 13
31 2.1 232 110
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No. Ks a, Aa, sal Da, A/ al Dal a/ ai 019. 277. 668. 64441 088. 938. 409. 05-1. 313. 4

099.177. 88. 63. 623 119. 958. 288. 761547 138. 046. 097. 295. 689 2 6 MAY 2005
239.947.719. 911170 2410. 47.859. 2713355 258.907.179. 00-1. 2654
297.065.87.47-2.5718 318.3ND7.793.24 5 Table Ill: In Vivo U oselectivity

Studi es in Conscious Beagl e Dogs Conmpound Dose RouteArea Under
CurveUrosel ectivity No. kRati o MAPI UPlI UP/ MAP 01100p. 0935145. 54
1110. 010661690 02885101977904 243p. 0. 685227.6 10 Wi |l e t hechrgsek:
i nvention has been described in terns of its specific

Table Il:

in Vitro Functional Assays:

Compound o Adrenoceptor Subtype Selectivity

No. (PKs)
Gy O4p %p Cyaf%p | O4a/O%p |
01 9.27 7.66 8.64 4 M
08 8.93 8.40 9.05 -1.31 3.4
09 9.17 7.8 8.6 3.6 23
11 9.95 8.28 8.76 15 47
13 8.04 6.09 7.29 5.6 89
23 9.94 7.71 9.91 1 170
24 10.4 7.85 9.27 13 355
25 8.90 7.17 9.00 -1.26 54
29 7.06 5.8 7.47 -2.57 18
31 8.3 ND 7.79 3.24
5
Table lll:  In Vivo Uroselectivity Studies in Conscious Beagle Dogs
Compound Dose | Route | Area Under Curve | Uroselectivity
No. (ug/kg) Ratio
MAP IUP IUP/MAP
01 . 100 p.o 93 514 5.54
11 10 p.o 10 661 66
23 3 p.o 197 790 4
24 3 p.o. 68 522 7.6
10 While the present invention has been described in terms of its specific

embodiments, certain modifications and equivalents will be apparent to those
skilled in the art and are intended to be included within the scope of the

present invention.
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enbodi ments, certain nodifications and equivalents will be apparent to

those skilled in the art and are intended to be included wthin the scope

of the present invention. 22 2 6 MAY 2005 WE CLAIM 1. Conpounds Ha@immy 2005
the structure of Fornmula I FORMJULA - | and their pharmaceutically

acceptabl e salts, am des, enantioners, diastereoners, N oxides, prodrugs,
netaboliYﬂESBéﬂﬁﬁéir pol ynor phs, wherein Ais a straight or branched

Cl-C4 al kyl chain; R is cinnanyl, benzyl, substituted benzyl, nono- or

di substifute | : §%¢% ' Bt the substituents
independ%ntlscg@'@%#%ggﬁgg@}t eég%%ﬁi cg%%¢sting of hydroxy, nitro,
trifluoroal koxy group, or (dihal odi phenyl) nethyl. 2. Conpounds sel ected
fromthe group consisting of: [®& { 4-(2-Methoxyphenyl) pi perazin-1-yl
}propyl]-3a, 4,7, 7a-t et rahydr gz i soi ndol e-1, 3(2H)-di one (Conpound 01);
2-[3-{ 4-(4-Fluorophenyl) pig T\ 1 yLﬂ¥6F8g¥lkTSa,4,7,7a-tetrahydro-IH-

i soi ndol e- 1, 3( 2H) - di one ( Colp AN 3- N

4- (3-Trifl uoromet hyl phenyl ) piNge ajin-1-yPLTp$opyl]-3a,4,7,7a-

t et r ahydr o- 1Hi soi ndol e- 1, 3( 2H) Hdigone (Conpound 05); 2-[3-{

4- (2- Fl uor ophenyl ) pi perazin-1-yl }propyl]-3a,4,7,7a-tetrahydro- | H
i soi ndol e-1, 3(2H) -di one (Conmpound 06); 2-[3-{

4- (3, 4- Di et hyl phenyl ) pi perazi n-1-yl }propyl]-3a, 4,7, 7a-t et rahydro-
1H i soi ndol e- 1, 3( 2H) - di one (ConBQBﬁ\Glﬁﬁ)-, E)2- [ 3-{

4-(2-Meth -5-f I i in-1-vyl, .] - 3a, 7, 7a-
o e i ChRBRARRI BRRTIE it aight AR053S: fighieldbmers, -
{4- (2- Et bube) prodrigyl, Retaboliftes Jortheil BoSMOrps3¥hérein Adist£§ttagM Brbrhrddhed

Ci-C4 alkyl chain; R is cinnamyl, benzyl, substituted benzyl, mono- or disubstituted

phenyl group substituted with the substituents independently selected from the group
consisting of hydroxy, nitro, trifluoroalkoxy group, or (dihalodiphenyl) methyl.

2. Compounds selected from the group consisting of:
- 2-[3-{4-(2-Methoxyphenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-1H-

isoindole-1,3(2H)-dione (Compound 01);

2-[3-{4-(4-Fluorophenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-1H-
- isoindole-1,3(2H)-dione (Compound 04);

- 2-[3-{4-(3-Trifluoromethylphenyl)piperazin-1-yl } propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione (Compound 05);

- 2-[3-{4-(2-Fluorophenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione (Compound 06);

- 2-[3-{4-(3,4-Dimethylphenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione (Compound 07);

- 2-[3-{4-(2-Methoxy-5-fluorophenyl)piperazin-1-yl }propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione (Compound 08);

- 2-[3-{4-(2-Ethylphenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione (Compound 09);
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—

| soi ndol e-1, 3(2H) -di one (Conpound 09); 23 2-[3- {

4- (2, 4-Di fl uorophenyl) pi perazin-| -yl }propyl]-3a,4,7, 7a-tetrahydro- 121—5 MAY 2005
i soi ndol e-1, 3(2H) - di one (Conpound 10); 2-[3-{

4-(2-Et hoxyphenyl)pi perazi n-1-yl }propyl]-3a,4,7, 7a-tetrahydro-1 H

I soi ndol e-1, 3(2H) - di one npound 11);

2-[3-{ 4- (2- Met Ry[B- {5}-(am-5ﬁhpmhyny1pplpfgmmlrwl}prppyljﬁa,éﬁﬂa}te@dwra-lﬁa

t et r ahydr o- 1H- isetidoibel ,8€2H)3{i@td) (Cdmpoend )ppound 12); 2-[ 3-{

4- (Benzyl ) pi perazin-1-yl }propyl]-3a,4,7, 7a-tetrahydro-I| Hi soi ndol e-

1, 3(2H) - di one QQBAEa@rEthdxypherdyl Jpipelaeir(-Tiyi fopyl)-pa. B a1 7atemaH ydyd- 1 H-

} propyl ] - 3a, 4, Tsofitolee B@M)diione (ConigpehddD} e- 1, 3(2H) - di one ( Conpound 15) ;
2-[3- { 4-(4- Nltrophenyl)pl pera2| n- I-yI }propyl]-3a, 4,7, 7a-tetrahydro-| H
i soi ndol e- 1, 3( 2HB-{dL@Odeth¢RFRAIOMGphERY)piperazin-1 -yl}gropyl] -3a,4,7,7a-

2-[3-{4-(3- chl draet o -3a477a-
et rahydro- 1H %{st%lh dol é—i‘{ g{(&fgrgi g@gﬁe (Corrpod))S PZ) Pyi

s i aﬁ%ﬁ%ﬁéﬁ@ww—whh—@anéo@

3-{4-(Bis- 41’531?uo opheé | perazin-1-yl }propyl]-3a,4,7,7a-

[
et
[
trahyd 1H— é‘ﬁ;ﬁ’g
_e(_rZaglelrg?I 82 ﬁﬁ%}/@q :f)g)ﬂaazjsg}f}é : 9%1’? gJa %étra;%rx/ﬂo— IéItl?oell Fo-1 1
I soi ndol e-1, 0 2-[ 3-

AL ?dzfz-“iéﬁhe“mgwmwa ot B A

4- (2, 6-Di net hyl1 1.8(250r Qll'lenqon}ﬂou}l‘éﬂ@pyl] 3a, 4,7, 7a-tetrahydro-

1H i soi ndol e- 1, dl%ell% di one Zirzol;)rrpound 22) 3}&
4- (2- 1 SOpr OPOXY {3y ethylp Yz 9%/« }1' Pﬁppyllﬁ&»“t'éﬁ'ahydro-
tetrahydro- H-1s01ndole-1 ,3(2H)-dione (Compound 17);

t
2-
t
2-
t
4-

- 2-[3-{4-(4-Fluoro-2-methoxyphenyl)piperazin-1-yl }propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione (Compound 18);

2-[3-{4-(Bis-4-fluorophenyl)methylpiperazin-1-yl }propyl}-3a,4,7,7a-
- tetrahydro-1H-isoindole-1,3(2H)-dione (Compound 19);

- 2-[3-{4-(2,4-Dichlorophenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione (Compound 20);

- 2-[3-{4-(2,4-Dimethoxyphenyl)piperazin-1-yl } propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione (Compound 21);

- 2-[3-{4-(2,6-Dimethylphenyl)piperazin-1-yl } propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione (Compound 22);

- 2-[3-{4-(2-Isopropoxyphenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione (Compound 23);

- 2-[3-{4-(2-Propoxyphenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione (Compound 24);

- 2-[3-{4-(2-n-Hexyloxyphenyl)piperazin-1-yl }propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione (Compound 25);

- 2-[3-{4-(2,5-Dimethoxyphenyl)piperazin-1-yl } propyl]-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione (Compound 26);
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1H-i soi ndol e- 1, 3( 2H) - di one (Conmpound 23); 2-[3-{ 2 6 MAY 2005
4- ( 2- Propoxyphenyl ) pi perazin-| -yl }propyl]-3a,4,7, 7a-tetrahydro-1 H

i soi ndol e-1, 3(2H) -di one (Conpound 24); 2-[3-{

4- (2- n- Hexyl oxyphenyl ) pi perazin-1-yl }propyl]-3a,4,7, 7a-tetrahydro-

1H-i soi ndol e- 1, 3( 2H) - di one ( Conmpound 25); 2-[ 3-

4- (2, 5- Di met-hoRyBHErgHtpmtiButylpheny))pipptaziml-yhprqpyHedant, 7,7 zetrabydrohbilr o-

1H i soi ndol e- 1js®{mid)e-13(ED-diGen@ompsudP?); 24 2 6 MAY 2005 -
2-[3-{4-(4-tert-Butyl phenyl) pi perazin-1-yl

} propyl ] - 3a,4, 2;[34t@tMethygy-6-HydroxyphendDpipedazid By) }pebpytiedd £,8Mpound 27); 3.
2-[3-{ 4-(2- I\/etdmnyd@ IH-SNomAsROEBRH)RIi GRS (@ohibolind/ 28)} Pr opy! ] - 32, 4, 7, 7a-

t etrahydro-1Hi soi ndol e- 1, 3(2H) - di one (Conpound 28); 2-[3-{

4- (2- Met hOXY-thf[BL{MPGZFMéﬁ%kypHenM gplberazlﬂﬂtmla.%@mz }o@@]rﬂa s 77/?,
(

tetrahydro- 1H ksahhaiel f1-fsopideld I 2<PI)E‘d1 ﬁﬁ)@
4-(2- Vet hoxyphenyl pera2| n- - - 2- et Ipropyl] -3 a, 4,7, 7a-

) eE;aE{ﬁ{)iyéﬁe m—eam?a§ ylgﬁqgﬁm 40 .%pekh g& ﬁﬁ]’%&[@7 Z{‘7 -

t et rahydr o- 1H-| 50| igogtdf (}() Use of a corrpound
havi ng the s_tr u4 thg)(er A 1--’?--1Jntﬁ SIS aL{ utlcally
accept abl e sal o ﬁi p afe [pél > OX] pr odr ugs,
net abol i tes or ?]m' rdé?ri? OP?OBH Jai ght or br anched Cl-C4
al kyl chain; R |s ci nnanyl , benzyl substituted benzyl, phenyl, nono- or

di substituted wth the substi tuents i ndependently sel ected from t he group

consi sting of hal ogen, hydroxy, Cl-C6 al kyl, Cl-C6 al koxy,
trifluoronmethyl, nitro, trifluoroal koxy group, or

3. Use of a compound having the structure of Formula I

FORMUIA - 1

or its pharmaceutically acceptable salts, amides, enantiomers, diastereomers, N-oxides,
prodrugs, metabolites or their polymorphs, wherein A is a straight or branched C;-Cy4
alkyl chain; R is cinnamyl, benzyl, substituted benzyl, phenyl, mono- or disubstituted
with the substituents independently selected from the group consisting of halogen,
hydroxy, C;-Cg alkyl, C;-C¢ alkoxy, trifluoromethyl, nitro, trifluoroalkoxy group, or
(dihalodiphenyl) methyl for making a medicament for selectively antagonizing o;-

adrenergic receptors.
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(di hal odi phenyl) nethyl for making a medi canent for selectively

antagoni zing al- adrenergic receptors. 25 2.6 MAY 2005 4. Use of 2 § MAY 2005
conmpound having the structure of Fornula | FORMJLA - | or its
pharmaceutically acceptable salts, am des, enantioners, diastereoners,

N- oxi des, prodrugs, netabolites or their polynorphs, wherein Ais a

st rai ght4.or bUm\@fgﬁe@mu@dhaungwe stmeture of f'armubiiInnany! , benzyl ,
substituted benzyl, phenyl, nono- or disubstituted wth the substituents
i ndependently sel ected fromthe group consisting of hal ogen, hydroxy,
Cl-C6 al kyl, Cl1-C6 al koxy, trifluoronethyl, nitro, trifluoroal koxy group,
or (dihal odi phenyl) nethyl for mgki g a nmedi canent for the treatnent of
beni gn prostatic hyperpl asia. A har macedthcal conposition conprising
a conmpound of clainms 1 or 3 arfd a _c___cceptable carrier. 6. A

process for preparing conpound of mul a CR A- | and their

phar maceutical |y acceptabl e sal t5,} ajn des, enantioners, diastereoners, N
oxi des, prodrugs, netabolites or ttheor pol ynor phs, wherein Ais a straight
or branched 26 2 6 MAY 2005 C1-C4 al kyl chain; R is cinnanyl, benzyl,
substituted benzyl, nono- or disubstituted phenyl group substituted with

the substituents independently sel WAOQ the group consisting of
hydroxy, nitro, trifluoroal koxy gré@%, (dt hal odi phenyl ) net hyl,

ﬁo(r)rp risi odits %ﬁacrgriagguti%gﬁy %léczeb?a’b?e_ ga?tts,r gri]u)ﬁgg,oeelgltlt?géérg, cilaigsq)e/r%(r)linceires, %-O)I(:igésr,ml all
prodrugs, metabolites or their polymorphs, wherein A is a straight or branched C;-Cq4
alkyl chain; R is cinnamyl, benzyl, substituted benzyl, phenyl, mono- or disubstituted
with the substituents independently selected from the group consisting of halogen,
hydroxy, Ci-Cs alkyl, C;-C¢ alkoxy, trifluoromethyl, nitro, trifluoroalkoxy group, or
(dihalodiphenyl) methyl for making a medicament for the treatment of benign prostatic

hyperplasia.

5. A pharmaceutical composition comprising a compound of claims 1 or 3 and a

pharmaceutical acceptable carrier.

6. A process for preparing compounds of Formula I

HO

N—A—N  N—R
/

FORMUIA - 1

and their pharmaceutically acceptable salts, amides, enantiomers, diastereomers, N-

oxides, prodrugs, metabolites or their polymorphs, wherein A is a straight or branched
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HO FORMULA Il with 1-am no-4-substituted piperazinyl al kane of Fornul a
111, HONNA- N%-R FORMULA |11 wherein A and R are as defined abovkf MAY 2005
the presence of a solvent selected fromthe group consisting of pyridine,

n- but anol, benzene and xylene. 7. A process for preparing conmpounds of
Formula | FORMULA - | and their pharmaceutically acceptable salts, am des,
enant i oner-€4 alkyhshaine ®ris sinnamylorbenzsd, syhsttitedybenzybtmou- -i eredisehstituted r

pol ynmor phs, wherein, A.is.a r.ai t or br.anche 7 2.6 Y 2005 Cl1-C4

B ko ety BeERg Do bt i, b Qe RGREGL Bt R e sibiy.

di subst i doakigeing® "M HydfbxQ U i b&hﬂh&b@mioxy t folipie o%uaﬁﬁalwgmérﬁ/ 86 rﬂ#&ﬁﬁndent ly
selected from the group consisting of hal ogen, hydroxy

Cl- C6 al Soanpyisingreaqting cisne?, ﬁ;ﬁktetralmdmbthadlc |anlnmdg@f Kesnyul giﬂou

or (di hal odi phenyl ) nethyl, conprising reacting 1-((D hal oal kyl)
cis-3a,4,7, 7a-tetrahydropht hal i m de of Formula IV, wherein Ais as HHO
N-A-Halt 0 FORMULA IV defined abogeQwith 1-substituted piperazine of

Formula V, HN NR FORMJLA V
o

HO
FORMULA II

with 1-amino-4-substituted piperazinyl alkane of Formula III,

H,N—A—N  N—R
\

FORMULA IlI

wherein A and R are as defined above, in the presence of a solvent selected from the

group consisting of pyridine, n-butanol, benzene and xylene.

7. A process for preparing compounds of Formula I
N—A—N N—R

FORMUILA - 1

and their pharmaceutically acceptable salts, amides, enantiomers, diastercomers, N-

oxides, prodrugs, metabolites or their polymorphs, wherein A is a straight or branched

27



wherein Ris as defined above. 28

2 6 MAY 2005

Ci-C4 alkyl chain; R is cinnamyl, benzyl, substituted benzyl, phenyl, mono- or
disubstituted phenyl group substituted with the substituents independently selected from
the group consisting of halogen, hydroxy, C;-C¢ alkyl, C;-C¢ alkoxy, trifluoromethyl,
nitro, trifluoroalkoxy group or(dihalodiphenyl) methyl, comprising reacting 1-(®-
haloalkyl) cis-3a,4,7,7a-tetrahydrophthalimide of Formula IV, wherein A is as

HO
N—A=Halc

HO
FORMULA IV

defined above, with 1-substituted piperazine of Formula V,

H—N  N—R
\—/
FORMULA V
wherein R is as defined above.

28





