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Q (57) Abstract: The present invention relates to a novel 1,4-disubstituted piperazine derivatives of Formula I, and their pharmaceuti-
cally acceptable acid addition salts having excellent uro-selective o.1-adrenoceptor antagonistic activity exceeding those of previously
described compounds. The compounds of the present invention hold promise for treating the symptoms of benign prostatic hyper-
a plasia (BPH). The invention also relates to methods for making the novel compounds, pharmaceutical compositions containing the
compounds, and method of treating the symptoms of benign prostatic hyperplasia using the compounds.



Beni gn prostatic hyperplasia (BPH) is a comon di sease in aging nqu;smydzuns
a substantial percentage of nen with BPH devel op a bl adder 20

obstructi onwo'wgﬂglbstructi on caused by BPH is thought to be attributable

to two nain cofiponents i.e. a static conponent related EOVERI%Hed

prostatic tissue nmass and a dynam c conponent involving excessive
contraction of prostate and urethra. The nost successful therapies are

based on a- URPISUBSTHGFED PHRERXZINE @Wﬂ?%s&ﬁﬁi@
PCT/ 11301/ 0226 mgsa% AT gﬂb l"’f@?ﬂ |
nodul ati on by g’ - {e E%?gg\eltleﬁﬁ'lwb}?)t&& s.ﬁ a-rgguc e r Egt \s{ea?e of

limted effectiveness in terns of immedi ate synptonmatic and urodynam c

relief. a,-adrenergic receptors antagoni sts appear to be nmuch nore
effective and provide 5 imﬂ%ﬁuﬁ%&ﬁptomti c inprovenents and
are, therefore, the referred nodalities of treatnent in the control of
synpt ons 2of beni g'ﬁe U%B%’itamv@"mfberﬁ tessitg. certaingpeyhcddrdsubstiiuteds| so
present in blood.vessels an I an inportant role in the regul ation of
bl ood pr essL‘??p@razﬂ?uierg?ﬁveécﬂ?gﬂﬁE@%ﬂ'or antagoni sts are of particul ar

i nportance as they were original®y 10 devel oped as anti hypertensive agents
and are likely also to have s _peeficia effect on lipid dysfunction and
insulin resistance, which g ONyR I_yN):sxchBat ed with essenti al
hypertensi ons. The drugs n® ef /en used for BPH are the long acting a, -
adr enocept or ant agoni st s, $i doxazosin and tansul osin, as shown
15 below. H3C Nr M 3C N ©

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-
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10 20 TERAZOSIN 2 2 6 May 2905 WD 02/44151 PCT/1BOL/ 02261 H3C H3C ' | O
O DOXAZOSIN 5 CH3 / 0. CH3 a / 0 CHH (R)-(-)-TAVBULOSIN 10 Hodel eMAY 2005
t hese drugs_are associated with vascular side effects (e.g. postural

hyper t ensi oﬂ},%ogﬁﬂélope, di zzi ness, headache etc.) due toﬁw@@m
selectivity of action between prostatic and vascul ar a, -adrenoceptors.

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

. o>t c : P . id th
15 car i ovaclun Rrog GEOREF BnplooRShE AT Slchooe 1Bl bR RJot s Sat s, |
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i ncreased urod n:cgi nefits. This underscores, the inportance of the

¢ be ; : ,
di scovery oftet oHV@Pg'atev\/rﬁyB}ﬁ’tqma}tF @BRT HIodyRIBRIGh aliek  PyrBAeRerdiSht Wi t hout

the side effects associated 20 with existing drugﬂs. . _
receptors antagonists appear to be much more effective and provide

5 immediate subjective symptomatic improvements and are, therefore, the
preferred modalities of treatment in the control of symptoms of benign
prostatic hyperplasia. a,-Adrenoceptors are also present in blood vessels and
play an important role in the regulation 6f 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:
H]C NY
H3C\O ./ N
2

20 TERAZOSIN



3 2 6 MAY 2005 WO 02/44151 PCT/ 1B01/ 02261 Recently, three subtyqeg ﬂIXY

al-receptors nanely a, A, alg, and a,o have been identified which Ca 2005

provi de a | opmrent to inprove the pharmacol ogical selectivity of

al bl ocker Z&X?ﬂg‘\éé subtypes have different tissue di st FFBRVRSith t he

alA receptors predomnating |ower urinary tract 5 tissue and |ess

prevalent in the vasculature. This nmakes it possible to devel op agents

with selective action agai nst pathol ogical urodynam c states. A

urosel ective a, A-antagoni st could have greater efficacy if dose escal ation

is not limted to cardiovascul ar sijgi effects and a nore conpl ete

bl ockade of prostatic al-adsenogeptQrs could be attained. Conpounds have

been 10 eval uated for poHgncy % st goni st or stinmnulation-induced

increase in urethral pregsure mi{}(ﬁt bl ood pxessure reduction or

bl ockade of agonist- induced®bl ood esNre. i ve antagonists
Drugs; 6, 367-387

have been described by Hieble et al in 0
(1997) and by Kenny et. al. in J. Med. Chem; - 1315 (1997).
Structure activity relationships in 15 many ofgpthese structural series
have been studied in details and nunerous highly sel ective conpounds have
been ideptified. The present invenPPEAZOSIYi rected to the devel opnent of
novel a1? ant agoni sts, nanely, 1, 4-disubstituted piperazi ne conpounds,
with greater selectivity of action against 81 wadr enoceptors and which
woul d thus offer 20 relief fromthe synpt o®&$of BPH. 4 2 6 MAY 2005 WO
02/ 44151 PCT/1B01/ 02261 O

CH;

(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.



There are many description in the literature about the pharnmacol ogd §aMAY 2005
activities associated wth phenyl piperazines, Eur. J. Med. Chem -

Chim ca Therapeutica, 12, 173-176 (1977), describes substituted
trifluoromeMF1henyl pi perazines having cyclo-im do ZCE{BO&I28e chai ns
shown below. R C F3 5 These conmpounds are potential anorectic agents with
no CNS side effects. Qther related conmpounds which have been prepared as

anxi ol ytic, neurgLepli Gare8 o flod !k CreBBoR hAmAY! & Mg;acs,gggﬁkbopare

described in the ovm ng re rences
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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.



I ndi an. Chem Soc., Vol., LXIlI, 529-530 (1986), of N (MN4-aryl-N1-

pi per ozi nyl nmet hyl ) - 4- (4- met hoxyphenyl ) pi peri di ne-2, 6-di ones [J. |ndi @rMAY 2005
Chem 5 SocW 0%9:}151 LV, 819-821 (1978)], and of N

(N4- ar yl pi pePazitil al kyl )- phthal i mi des (J. Indian. CheRfVESEO26kG |y
1002-1005 (1979)] have been reported. The conpounds were shown to exhi bit
anti hypertensive and CNS depressant activity in experinental aninmals.

However, none of Thére s eupy deBErplioR th tefiRsanee abelitise Eﬁ@mﬁ&ofég@aﬁst 10
the selective al -adrenoceptor blocking activity of the conpounds

di scl osed tbvitisnasko6iatdausitt PRéryl BpefdAreas But. . RR). IoHeAL. TEthim@fa SYnpt ons
of benign prostate hyperplasia did not arise. The synihesis of

1- (4-aryl pi meempeltich; Y12,- WrBMN7éa(1om7yli aasdies ns@alifuted?! thidpsmangfl Ul as
uro-sel ective al -adrenoceptor blockers are disclosed in US 15 Patent Nos.
6, 083, 950 apdeyl PRRrakitds hENRgySeuRRURIGI Siad cBaRs swrAsiener gi ¢ bl ocki ng
activity and selectivity and one of the conpounds is in phase Il clinical
trials. It has now been discovered that structural nodification of these
conpounds fromglutarimde to tetrahydrophthalidﬁgg_pnhances the 20
adrenoceptor bl ocking acitvity and alfo yreatly ifncréases the selectivity
for alA in conparison to al8 - .a ndlc epoTChkoCR| ng dctivity, an
essential requirement for co be good i“‘dates for treatnent
of BPH. 6 2 6 MAY 2005 WO O ‘ PCT/ 1 BOl/ 02281 OBJECTS OF THE

| NVENTI ON An object of the preseff invention is to provide novel

aryl pi perazine derivatives thatéxhibit greater al A-adrengeric bl ocking
pot ency and nore

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)



sel ectivity than available known conpounds and are useful for treatnment of

5 benign prostatic hyperplasia. It is also an object of the invent idob MAY 2005

provi de a or synthesis of the novel conpounds. It is a further
obj ect of gﬁéggg%éent i nvention to provide conpositionsPCEBRYRHi ng t he
novel conpounds which are useful in the treatnment of benign 10 prostatic
hyper pl asi a. SUMVARY OF THE | NVENTI ON The above-nentioned objectives are
achi eved by a noywd sﬁhtﬂéﬁs Qind maee\@aag%odebm\éawyeﬁam1-@%%;.% yhpFormula 1,

as shown below, H O NR 15 Ho - Its pharmaceutically

accept abl e pajpyf-1HErEf) ©RBYLIKGIFET 8-(2M)- &éh@é/@gfiﬁf@hdu%dl&?@sdes{d prodr ugs,
net abolites or their pol ym)rphs V\/nerel n Ais a straight or branched

C1-C4 al kyl |, n.Chdm, S%gnnamrl , LRRINZ8bg-530031ddey !t €5t Qadhny-RNENYI, 20

nono- or disubstitute enyl group substituted with the substltuents
Independent eFArgIhéAyIf-2 ﬁé&%?ﬁ Bfdind-BiGhes 18! PERRA. CHixdr oxy,
Cl- 72 gwMAY@ﬁ(‘)S Y i(’02/ 441 ?001/ 02261 al Dyl Cl- C6 al koxy,
tri fI uor snesky) . vei.t LY, agb-821 f(1l9eenalA?WyofgrNJuRN"-arylpI&&hﬂﬁM&ﬂwpnenyI)
met hyl . Hal ogen of For mul a | may be sel ected fromthe group consisting of

chloro, | f 1 upkiBalirhidg® (). GAdiE. Ghdrr! SoRYVEICLIE!1862-9004 [ FPoMEidvE! beeit hY!
n- propy

reported. The compounds were shown to exhibit antihypertensive and CNS

depressant 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.



5 isopropyl, butyl, tert-butyl; and Cl1-C6 al koxy may be selected from

met hoxy, ethoxy, n-propoxy, isopropoxy, or hexyloxy. The present 2 § MAY 2005
I nvention %@% /@rl vi des pharnmaceutical conpositions for _the treatment of
beni gn prosYatt Y%yper pl asi a. These conpositions conpri 8eTIBIHOR¢Y ect i ve
anount of at |east one of the conpounds of Fornmula I, or an 10 effective
anount of at | east one physiologically acceptable aci d addition salt

thereof, with a pharmaceutigg)EdT8CEPLEMNTERRICN € - An illustrative |ist

of partlcul ar conpounds of T‘ﬁ'e—gnvm w. Conpound No.

Name 1.

2-[3-{4-(2-Met hq, ydro- 1
2 I[ 30|{ ndg 2 et Sé%@bgagﬁ)emdo_preaéﬂ[mm{lem.bhné Q&?g%ﬁgéﬁ aZﬁp.bSFa&th

1-vyl d one; 3.
2215l (4 ) Bt Sttt il A ngolt R Béfén%gé‘%ﬁa'%'ydm i

i soi ndol e- 18&6&@1}' QIH&H]Svallﬁblezk:{ogvn{ﬁongf]ouﬁéé'%ﬂFH?S.'Uégﬁjf)'fcﬂ%e? ?‘Bt o one-

razi n-1-yl } propyl la-tetr I'soin

2-[ 3-{4- §3- behibh BRIsHTR YL | ) pi perazin-1-yl}propyl]-3a,4,7, 7a-
tetrahydro-1 H—bl gmsndo}thlIBS %I}ii) dione; 8 2 6 MAY 2005 WO 02/ 44151

PCT/ | BO / 02261 No. Name 6. 2-[3-{4-(2-Flu
or ophenyl) pi per azistiso ah bEjeetdf tle Bderftion td BrdvRie’ 2SR 1or §inthesis of

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



soi ndol e- 1, 3(2H) - di one; 7.

2-[3-{4-(3, 4 D et hyl phenyl)p| perazin-1-yl}propyl]-3a,4,7, 7a- tetralzyﬁirMAY 2005
H i soi ndol oglﬁﬁﬂ) di one; 8.

-[ 3-{ 4- (2- Net ROXY- 5-f | uor ophenyl ) pi per azi n- 1-yl } pr opy| PEEBOY2617 4.
etrahydro-1 H-isoi ndol e-1, 3(2H) - di one; 9.

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

o]

-

i soi ndol e- 1 {2 Hp;-di, 0Bfkoxyt Otrifluoromethyl, nitro _and  trifl lko ro
3-{4- (2, 4%fl borsophen)f; 1) pi pera2|yn §/| }propg'/ uloroa Xy g uPt etrahyd ro-

H i soi ndo &hélo&bﬁéﬂyl d—h&ﬁﬁ, 11.

-[3-{4-(2- thoxyphenyl)pl perazin-1-yl}propyl]-3a,4,7, 7a-tetrahydro-1 H
i soi ndol e-1, 3(2H) -di one; 12.

-[3-(4-(2- Met hylHalEg@mIoorP@nh@awm? D@rs%lfdctbdlfrdﬁn)mé%wud cénsidting, dfa-
etrahydro-1 Hisoindol e-1, 3(2H) - di one;

- [ 3-{ 4- (Pheniglo, plup; &stonc1-Cy lalkyr @y Ibk- s%mceedﬁ,r&ﬂ Théthyl 2B B-plopyi,

i soi ndol e- 1, 3(2H) -di one; 14.

- [ 3- { 4- 6 Bemoptopyi, patyhzei-blty) | dridr OPEL hikdy fhay,beasdiedted rsah @rethoky,

- [

- [

- [

{4-(C an\@aywmpexﬁzsopro“poyy lopheNdxy- 3a, 4, 7, 7a-tetrahydro-1 H
dol e- 1, 3( 2H) - di one; 16. [ 3- {4 (4- Nltrophenyl)pl pe

t
o
I soi ndol e- 1, 3(2H) - di one; 15.
o
z 1-yl }propyl]-3a,4,7, 7a- tetrahydro 1 H isoindole-1,3(2H) -dione; 17.

n
n-
{4-(3-Chl or'B%eflmehtylhpemmyla)lw prv s rphhrryac}qmncm;do}np’bal,hdng fota-
etrahydro-1 Hisoi ndol e-1, 3(2H)-di one; 18.
{ 4- ( 4- HeutveasmBnieft bamignppresiatio pypeeplagian-Thegé ]cpmppgntu}ns@mtpr%e?a-
etrah
(

-

3-
[
[
3-
r
3-
rahydro-1 Hi soi ndol e-1, 3(2H) - di one; 19.

3- (4- ( Bi an 4ffetiiver aphentydf) atdedst| qriepefr thei condpophdip b Fethuldd, ér @n7a-
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;



tetrahydro-1 Hisoi ndol e-1, 3(2H)-di one; 20. 26 'C?AY 2095
2-[3-{4-(2, 4-D chl orophenyl ) pi perazi n-1-yl }propyl]-3a, 4,7, 7a-t et rahydr o-
H i soi ndol e-1, 3(2H) - di one; 21.
2- [ 3-{ 4- (2, 99B¥1f&t'hoxyphenyl ) pi per azi n- 1-yi } pr opyl ] - 3a, BCHIBpH02261
tetrahydro-1 Hisoindole-1,3(2H)-dione; 9 2 6 MAY 2005 WD 02/44151
PCT/ 1 B01102261 No. Nane 22.
2-[3-{4- (2, 6ypi met hyl phenyl ) pi per azi n- Fd'a?ﬁle} propyl]-3a, 4,7, 7a-tetrahydro- 1
H i soi ndol e-1, 3(2H) - di one; 23.

3

S

-{4-(2-1gopr A¥lopRé teir-1-YhaBpyPYA 4 73 drdnyeic-4 AL r ahydro- 1
, %?mfg, 2H éio%;??g-{4-(¥%r%%yphenyl gpl%jzo ,
razin-1-yl}propyl]-3a,4,7, 7a-tetrahydro- 1 Hisoindol e-1, 3(2H)-di one; 25.
2- [ 3- (4- (2- n7 Hexg{ Dy @ DythethyIpRergBpiperhzinl 1- 132387 Faketfanydiset r ahydro- 1
H i soi ndol e- 1, 3(&%%%1,3@%)?&0?,??4- (2, S?wﬂ%vt]%\oxyphenyle)ag perazin-1
-yl }propyl]-3a,4,7, 7a- tetrahydro-1 Hisoi ndol e-1, 3(2H)-di one; 27.
2- [ 3-{ 4- (4- t&r t - B{B-{A-{@MatoyypbfieomphenyDplpbiazne pyldropy]-3a,4,77a t et r ahydr o- 1
H i soi ndol e- 1, 3(@kxhytiron el-is@Bdole-1,3(2H)-dione;
2-[3-{4-(2- Met hoxy- 6- hydr oxyphenyl ) pi perazin-1-yl }propyl]-3a,4,7, 7a-
t et r ahydr o- 19-H- i %\éi'{‘ﬂd@r@hﬂp Hpipdrazinet-yxgopyl]-3a,4,7,7a-tetrahydro-1H-
2- [ 3-{ 4- ( 2- Met hdsgipeéieyllL3(BHpeicagi n-1 -yl } - 3- net hyl propyl ] - 3a, 4, 7, 7a-
S ARt e meensaip P

-[3-{4-(2- &} - - -tetr. 0-7 7a-
2-[3-14-(2 h 1lflpsoind)éle?ﬁlg2H)-dic;ne; BT 1 2ireprPph dpiA preaitier, 7a

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;



tetrahydro-1 Hisoindol e-1, 3(2H)-di one; 31. 2 6
2-[ 3-{4- (2- Et hoxyphenyl ) pi perazin-1-yl}-3-nethyl propyl)-3a, 4,7, 7a- MAY 2005
tetrahydro-31 H-isoindol e-1, 3(2H)-di one; DETAI LED DESCRI PTI ON OF THE

| NVENTI ON TH® “¥¢¥Jounds of the present invention may bePpPESHIZY by one of
the reaction sequences (Schenes | and 11) shown below to yield conpounds

5 of Fornmula | wherein Ais a straight or branched G -C4 alkyl chain; Ris
ci nnanyl, beggyl, substituted benzyl, plgﬁ{éyl , hono- or disubstituted

phenyl  group substitut ed with the substituents independently sel ected
fromthe grogp aBimaR 1. I sting of
hal ogen, hydroxy1|.| ,%@h ﬂéheﬁ%iggfa%\ ﬁ%}fﬁ%q%‘%gg}éﬁﬁ%mﬁtro and
trifluoroal koxy group, or (dlhalodlphonyl) nmet hyl . Schenme | The conpounds

of the Formuis 12 sPpropetypte REANESNHR |éa45/mi%% rée
derivatives of Fm"ﬁld-? 3&Hﬁ.5d@pgghydrﬁgﬂ) oPygorrru ﬁs\'Z/\‘iherel n A

and R are the sane as defined above, preferably in a soI vent sel ected from
the group codbi s2{Hf- (2f-Prppoxyd)ha&yl)pipebaﬂramql}probﬂpzemﬁ’ Ztbtoakiycroe whil e

ref | uxi ng. SCI—IEI\/H#-]sowmleCI G(2H)Mdiote; A-N R\ - ~ FORMULA Il FORMULA |11

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



Solvent, A 15 9 HNA-~-RO FORMJULA |l 11 2 6 MAY 2005 WD 02/44151

- PCT/ 1 B01/ 02261 Scheme || The conpounds of the Formula I, wherein A2aMAY 2005
are the san@o%?( . glefl ned above, can al so be synthesized follow ng the

reacti on sequefceas shown in Schene ||, by condensati BRI/E01/02261

1- (w hal oal kyl ) -ci s- 3a, 4,7,7a 5 tet rahydr opht hali m de of Formula 1.V,

wherein Ais the sane as defined above, wth 1-substituted piperazine of

t he For nul acvns:ﬂmrﬁlhlal eh%fdﬂﬁ(P/ d??aﬁ({l @‘?jde%ﬂ@xp%%cﬁomwmoll 10

NA-Br + If- NJNR ORMULA MULA 'V " Sol vent Cl~t
A-l~j R H QnEWU&o%IHoxyléro%p%r“(ﬁ:’ﬁa%@%en%@%l“w1 PCT/ 1 BO1/ 02261

Phar maceutically accepta non toxic, acid addition salts of the

Scheme |

The compounds of the Formula | can be prepared by condensation of
5 piperazine derivatives of Formula Ill with the anhydride of Formula I, 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 + HN —A—O—R
H g
FORMULA II FORMULA I
Solvent, A
15

N-A—N_ MR

FORMULA I

11



conmpounds prepared according to the present invention having the grw@y 2005
of the free bases of Fornula | may be formed with inorganic or ofg

acids, by nmethods well known in the art and nay be used in place of the
free bases. 5 Representative exanples of suitable acids for formation of
such acid addition salts are malic, fumaric, benzoic, ascorbic, panvic,
succinic, bisnmethylene, salicylic, nethanesul phonic ethanedi sul phonic,
acetic, propwommme4istartaric, citric, gluconic, aspartic,pcghBRlb%

pal mtic, itaconic, glycolic, p-am nobenzoic, glutamc, benzenesulfamc,
phosphoric, hydrobromc, sulfuric, hydrochloric, 10 and nitric acids, and
the |ike. The present invention aI so includes within its scope prodrugs of
t he corrpoun@é""@f"‘q:I roula 1. In general, such prodrugs will be functional
derivatives of these compounds which are readily converted in vivo into
the defined conp9unds Convent i onal Erocedures for the selection and 15
preparation of sui ?%BP@DB\‘%Q@Q%FPQ" ladwihergie A 2k Ry argrthasamei asc| udes

t he enanti oner '?&fpl ast ereoners, pharmaceutically acceptabl e
salts, am ded® g BRPUP AP %O 'P%PY\%‘“%?'Z%@%W'“GGWMWW sqguense| asas

met abol ites having the sane activity. The invention further includes

phar maceut i c&NO¥BnFosIANEBRS ”cohbr‘i%‘ﬂﬁ@sqﬂﬁ@ abl etuhalealkyl)-cie-3ach fidea |, or
prodrugs, netabolites, enantioners, diastereoners, N oxides,

phar maceufi citraydwebihelimide of Formula iV, pdieyeinApiitee samenss datinascgboven

conmbi nation with a pharnmaceutically acceptable carrier and optionally

i ncl uded exc¥helpubstituted pfpemxnezg%/)@e Naymade ¥4 veereCTR iBde sanelas n yet

anot her aspect the invention is directed to nmethods for
efined before.

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

1 /\
N-A—N_ N"R

H§

FORMULA 1

12



sel ectively blocking al A receptors by delivering in the environnmerdt §oMAY 2005
said receptors, e.g. to the extracellular nmedium (or by admnistering to
a mamal possessing said receptors) an effective anmobunt of the conpounds
of the 5 invention. Wile the invention has been described by reference
to specific enbodinents, this was for purposes of illustration only.
Numerous alternative enbodinments will be apparent to those skilled in the
art and are weemmdsito be w thin the scope of the invent p@fimodbr2dine

exanpl es nmenti oned bel ow denponstrate the general synthetic as well as the
specific preparation for the preferred conpound. The exanples are given
toillustrate the details of the invention and should not be constrained
to limt the scopBhasmaceicpliyacpeptabiocmon coxicExXeiiPaEditian saitepefr thei on of
2-[3-{4-(2- net hoxyphenyl ) pi perazi ne-1-yl } propyl ]- 3a, 4,7, 7a-tetrahydro-1
H- i soi ndol e- €0Bpoydsairepared Scherging toAheriprasentingéntion having the utility of

1- am no- 3-[ 4- ( 2- met hoxyphenyl ) pi perazi ne- 1-yl ] propane (0.498g, 2.0 mmol)
and cis- 1, 2 feea kasesioy Hewpia halay bedamett witheino(gapie3yy, organid addsydly) was
refluxed in pyridine (10m ) for about 5 hrs. After the reaction was over,
sol vent was matipdsdveiniawnviadhe@rtaant mag beessiediie place ofitbe dleeduhses.n
chloroform (25nl). The chl or of orm phase was washed with water (2 x 14 2 6
MAY 2005 5WORepresantstiverexammes pioitable zgids)for ivrmatibrosfesuch mciddadsitions odi um
sul phate and concentrated under vacuum The crude conmpound so obt ai ned
was purifieds#is awl matic, fumaric, benzoic, ascorbic, pamoic, succinic, bismethylene,

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



chr omat ography over silica gel (100-200 mesh) using chloroformas an

eluent (yield = 0.502g, 72% . 5 The hydrochloride salt was prep rqzw 05
the addition of nolar quantity of ethereal hydrogen chloride soluti 12@

the etheral solution of free base and collected the precipitated solid by
filtration (mp. 184-1859C). Schene 11 A m xture of
1- (3-bronopropyl)-cis-3a, 4,7, 7a-tetrahydrophthalimde 10 (7.04g, 25.88
mol ), 1-(2-woevdsexyphenyl ) pi perazi ne hydrochl ori de (5. 32grmoez&2&9 mmol ),
pot assi um carbonate (7.14g, 51.76mmol) and potassiumiodide (0.026g,
1.55mol ) in N, N-dinethylformam de (27nml) was heated at 75-809C for
about 12 hours. After the reaction was over, solvent was evaporated under
vacuum resi due WasY&luspethgedspractndherinvardionnis sliractestt foamasbpdshdoris
conmpound wi th dichloronmethane (2 x 65nm ). The conbi ned di chl or omet hane
| ayer was waSPleetiviglyt blogling ong recepusiby, delivering v the emvispament of sdidum
sul phate and concentrated the sol vent under vacuumto yield 8.308g (93%
of the crudtecsaioss, eThdo dempxiracelidar medinimned byadmiristerng teda manumalt s
hydrochl oride salt (m pt. 184-1859C). 20 An illustrative list of the
conpounds of Pessessing caaid oeceptarghanveffectiveyambenti efethebgoropeunds ofothe of t he
above described nmethods is now given. 15 2 6 MAY 2005 WO 02/44151
PCT/ | BOL/ 922BYemi®mpound No. Name 1.
2-[3-{4-(2- Met hoxyphenyl ) pi perazin-1-yl)propyl]-3a,4,7,7a-tetrahydro 1
H i soi ndol e- 1, 3( 2Hﬂ -di one hydrochl oride; mp. 184-185QC. .

While the inverition has been described by reference 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



2. 2-[3-{4-(3-Chl orophenyl) pi perazin-1-yl }propyl]-3a, 4,7, 7a- tetrahydro 1
H i soi ndol e-1, 3(2H) - di one hydrochl oride; mp. 221- 2232C 3. ﬁ—# 2005
2-[3-{4-(2-Met hyl phenyl ) pi perazin-1-yl } propyl]-3a, 4,7, 7a- tetrahydro 1

i soi ndol e-1, 3(2H) - di one hydrochl oride; mp. 186-1879C. 4.

2-[3-{4-(4- FI uor ophenyl ) pi perazi n-1-yl }propyl]-3a,4,7, 7a-tetrahydro-1 H

i soi ndol e- 1, 3(2H) - di one hydrochl oride; mp. 228-2302C. 5. 2-[3-{4-(3-Trifl
uor oret hyl phwoybi4qst perazin-1-yl }propyl]-3a, 4,7, 7a- tetrg@y,ﬁ;oqmgﬂ

H i soi ndol e- 1, 3(2H) - di one hydrochl oride; mp. 215-2179C. .

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

i soi ndol e-1, 3(2H) -di one hydrochl oride; mp. 203- 20411C 7.

2-[3-{4-(3, 41 t9ripdp ieuery lanpydreus 8o - suighateo arid) cOacentratetia-under
tetrahydro-1 Hisoindol e-1, 3(2H)-di one hydrochl oride; mp. 194-1969C. 8.
2- [ 3- { 4- ( 2- MMEGIBIY:- 5-Tﬂeu6r@ph@nmp9wqoa0apbtmrnedy|m}qm opiilidd 3w, ¢plnira
tetrahydro-1 Hisoindol e-1, 3(2H)-di one hydrochl oride; mp. 163-1659C. 9.
3-{4-(2- Ephgﬂnpﬂi@@pb}m\@érsma gely190-R00 oesh) usag mlaromFrtaarabuadnb 1 H

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

3-{4-(2, 4(mlﬁlaﬁb5%éa ) pi perazin-1-yl}propyl]-3a, 4,7, 7a-tetrahydro- 1
soi ndol e-1, 3(2H) - di one hydrochl oride; mp. 218.2-2199C 11.

3-{4-(2- Et hoxy henyl) e razin-1-yl }propyl]-3a,4,7, 7a-tetrahydro- 1

oi ndoPe- 1, 3( 22 BYHA J jﬁ&r%h‘ﬁ’@ﬁr p@@areﬁl\q)lthg;agdglon of FRolgrogyantity)

S
3-{4-(2-M erazin ropyl]-3a,4,7, 7a
raaydﬁo 1°£€‘%§Eﬁah%* GI‘P %‘((? “B'ﬁe fé;v?ﬁ%tbﬁ'l ﬁ?'ﬁ&yn %ﬁftee base argboc.  13.
3-{4-(Ph 1- 4,7, 7a-tetrahydro-1 H

ndol ¢ 1. SHIEKe) é%@c“wawﬁe}eféﬁ%@anm 05 AL "1a.

3-{4-(Benzyl ) pi perazin-1-yl }propyl]-3a, 4,7, 7a-tetrahydro-1 H

i ndol e-1, §Q%€R«. cH one hydrochl oride; m p. 275- 2769C.

2-
S
2
i
2-
H
et

S

[
0
[
i
[
i
2-[
t
2- [
i so
2-[
i so

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.

15



15, 2-[3-{4-(C nnanyl)pi perazin-1-yl }propyl]-3a, 4,7, 7a-tetrahydro-17 W 2005
I soi ndol e-1, 3(2H) - di one hydrochl oride; m p. 263- 2652C 16 2 6 MAY 2005

02/ 44151 PCT/1BO /02261 No. Name 16.

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

I soi ndol e-1, 3(2H) - di one hydrochl oride; mp.259.5 - 2612C. 17.

2-[3-{4-(3-Chl or o- 4- net hyl phenyl ) pi perazi n-1-yl } propyl ]-3a, 4,7, 7a-

t et r ahydr o- 1Moiogéiisdol e- 1, 3( 2H) - di one hydrochl ori de; m ppe48sidddef. 18.
2-[3-{4-(4-Fl uoro-2-net hoxyphenyl ) pi pe razin-1-yl}propyl]-3a,4,7,7a
tetrahydro-1 Hisoindol e-1, 3(2H) - di one hydrochl oride; m p.232-2332C. 19.
2-[3-{4-(Bis-4-fl uorophenyl)rret hyl pi perazi n-1-yl }propyl]-3a, 4,7, 7a-

t et r ahydr o- 1 99RO dol e- 1, 3( 2H) - di one hydrochl ori de; m p. 235- 236QC. 20.
2-[3-(4-(2, 4- Hchl or ophenyl ) pi pe razin-1- yI)propyI] 3a, 4,7, 7a-tetrahydro-
1 Hi soi ndol e 3(2H) di one hydrochl ori fjam emp 210- 211 QC 21

2-

t

2

[3-{4-(2, 4- Q/ |n 1- y %5
et r ahydr o- 1H-Iso N0 ?%‘35@7 22.
3- (Z (2, 6- D|rre %‘h %,%Eﬂa dﬂ?%"ﬂ?o ﬁifgﬁ’d p‘% 7a tet?achydro-l
soi ndol e-1,3(2
3-{4-(2- Isg'pgo l)ﬁég -é EOE IH{E B} 5@3% %ﬁe}@ymﬂarahydro 1
S roc 24.
3-
S
3-
S

oi ndol e-1, 3(2 oné

{ 4- (2- Pr gpoxyphenyd. Meinpha 17&%& py11-38.4% Za-tirahgdbaLdr o 1
oi ndol e- 1, 3(2%5?&%@“3%@9%’&9%50 éon&é% b
(4-(2-n- Fbxyloxypheny pi perazi n-1-yl ) propyl] - 3a 4 7,7a- tetrahydro-1

oi ndol e- 143( 2243-¢h-@rEubighembpeladi-1-Nitopipsd # 7 Xa-tetrahydro-1H-
isoindole-1,3(2H)-dione hydrochloride; m.p. 228-2302C.

[
H-i
2-[
Hi
2-
H-i
2-[
Hi

5. 2-[3-{4-(3-Trifluoromethylphenyl)piperazin-1-yl}propyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 215-217°C.

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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26. 2-[3-{4-(2,5-D et hoxyphenyl) pi perazin-1-yl}propyl]-3a,4,7,7a2 § MAY ?(ms
tetrahydro-1 Hisoindol e-1, 3(2H)-di one hydrochl oride; mp. 193 1959C. .
2-[3-{4-(4-tert-Butyl phenyl) pi perazin-1-yl }propyl]-3a,4,7, 7a-tetrahydro-.
1 Hisoindol e-1, 3(2H) -di one hydrochloride; mp. 264-265QC. 28.

2-[3-{4-(2- Met hoxy- 6- hydr oxyphenyl ) pi perazi n-1-yl }propyl ]-3a, 4,7, 7a-
tetrahydro-1 H-isoindol e-1, 3(2H)-di one hydrochl oride; mp.267-2682C. 29.
2-[ 3-{4- (2- Meolpxyqhenyl ) pi perazi n-1-yl } - 3-net hyl propy!l ] péBmbudndi@
tetrahydro-1 Hisoindol e-1, 3(2H)-di one hydrochl oride; m p..219-2209C.  30.
2- [ 3-{4- (2- Met hoxyphenyl ) pi per azi n-1-yl }-2-met hyl propyl | - 3a, 4, 7, 7a-
tetrahydro-1 H-| soi ndol e-1, 3(2H) - di one hydrochl ori de; m p. 184 1859C 31.
2-[3-{4-(2-Et Bxyphenyl ) pi perazi n-1-vyl }N@z]ﬁet Elyl prgpyl] 3a2267ZZg-QC 7
tetrahydro-1 oe13 di one hydrochl ori de;

6 MAY )2/005 %5 A%‘(%P'BQ’%T 1A¥'}Pr9%é] -3t ¥ ﬁg @M%’Weported
above are uncorr E‘P'@ olgaS( bg'GP%HY‘HS?Ch'%{H’e@ﬂ'éPrzé%él 12633 net hod usi ng

Buchi 535. PHAR % ;I'I_E_ W§ RES TS Rejﬁlb’ |3nd| nﬁ Assay 5
R bi nd %% f éd‘r’-é @ceptors. The
afe](czleglt ?;/ o:‘ nd: Pf e dﬁ?i 'a?ﬁdﬁfég}%c %{tﬁﬁem&%ﬁ 8#9°Cubt ypes was

eval uat ed by D8 roBhh hgé{é%ﬁ%g%g BTN é %mgzos;n
o a1 rom [ Gt L i S

wer e per f or megh, aczz 0 @ AubloBhdriA)HothyRipdtbzif FufipropyRRAIARsg) . 50: 87- 89
(1978)) with m nQétrQWBré hAasdiRdbte-1,3(2H)- ﬁ'ﬁe hyéirocfvmoprldgyrqu%s 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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Submaxi |l lary gl ands were isolated i Mmediately after sacrifice. The |Iliver
was perfused with buffer (Tris HO 50 mM NaC 100 nM, 10 mM EDTA pd—| Y
7.4). The tissues were honopgenised in 10 volunmes of buffer (iris H%I %‘ 1?,005
mv NaCl 100 mM EDTA 10 mM pH 7.4). The honobgenate was filtered through
two | ayers of wet gauze and filtrate was centrifuged at 500g for 10m n.
The supernatant was subsequently centrifuged at 40,000g for 45 mn. The
pel | et thus wbtaisied was resuspended in the same vol une ebrasssspuf fer
(Tris HC 50 mM EDTA 5mM pH 7.4) and were stored at -700C until the tine
20 of assay. The nenbrane honogenates (150-250 pg protein) were incubated
in 250 pi of assay buffer (Tris HO 50 mM EDTA 5 nM pH 7.4) at 24-250C
for 18 2 6 MAY 266919 negtinepaatsseperiET abeer AGx@aLrectad and megsetedityc  bi ndi ng
was determ ned in the presence of 300 nM prazosin. The incubation was

t er m nat ed bgmapengapillary methocusing/BucheBBS fibre filters. The filters were
then washed with ice cold 50mM Tris HCI buffer (pH 7.4). The filtermats
were dried and bound radi oactivitm retained on filters was 5 counted. The

1 50 & Kd wePEIARMAGRLOGIGAL KESHUNGRESYRI® i near curve fitting program
using G Pad Prismsoftware. The value of inhibition constant Ki was

cal cul ated from ofs) titive binding studies by using Cheng & Prusoff
equati on (Ch §e&°g%2‘6'PP,AS§P¥chem Phar macol , 1973, 22: 3099-3108), Ki =

| C50 /(1+UKd) where L is the concentration of [3H] prazosin used in the 10

particul ag experiﬁg&tpt((rTal?)lir%id . A&a%trwggﬁggg%\?@%%gt Hgings hgﬁv%rder to

study selectivity action or t hese’conp
a-adrenoceptors. The affinity of different compounds for aqya and oqp

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
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di fferent a-adrenoceptor subtypes, the ability of these conpounds to

ant agoni se al - adrenoceptor agoni st induced contractile response on aorta
15 (al pprostate (al A and spleen (alBwas studied. Aorta and splegng MAY 2005
tissues were isolated fromurethane anaesthetised (1.5gm kg) nale w star
rats. Isolated tissues were nounted in organ bath containing Krebs
Henseleit buffer of follow ng conposition (MM ; Nad 118; KC 4.7; Cad 2
2.5; MySO4. wabzeast. 2; NaHCO3 25; KH2PO41. 2; gl ucose 11. pcr/Boid®ér was

mai nt ai ned at 20 37C and aereated with a m xture of 95% 02 and 5% CO2. A
resting tension of 2g (aorta) or 1g (spleen and prostate)was applied to
tissues Contractile response was nonitored using a force displacenent
transducer afb Netepesiie binding was detegpived & the presenge of 80 sMaprazednl t o
equilibrate for 2 hours. At the end 19

2 6 MAY 2005Theinaqupation was perminated by 2 zgauust fiigiion ioven GiFdh fibker filteds.
concentration response curves to norepinephrine (aorta) and

phenyl epi nephPe fikers werethenarashed with inecolderaMolsisdiGidwifen(pHab4kibe and
presence of tested conpound (at concentration of 0.1,1 and 10

Ant agoni st afittarmiatsy were deeduand éwuaddfmcéwyede@mepKlnvalt@rg was 5 Tabl e
[1. In Vivo Uoselectivity Study: In order to assess the uroselectivity in
vi vo, thedef ¢eunted. Ghe ﬂ@mé K%wmaﬁtu@ate@bwé usingdthe cnosrlingameurye filingal
pressure (MAP) and intraurethral pressure (1UP) in conscious beagl e dogs

as per the nptogcn abinBrGiPad Erismadofiwhfb. (TR ataivecsflinHibifién cotant ¥ wAES8) .
Briefly, nmale dogs were instrunented for chronic continuous neasurenent
of arterial tdladatepr fromucempstitivapbiadihg ngtudies t gy arsiry \CHehgn& NnPhseff
(TL11MR-D70-PCT, Data Sci. International, St. Paul,

equation (Cheng & Prusoff, 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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MN. USA) into the fenoral artery, two weeks prior to the study. Dugiwgmtvh?ao
recovery period, the aninmal was acclimtized to stay in the sling 5
restraint. On 15 the day of testing, overnight fasted animal was placed in
the sling restraint. A Swan-Ganz. Ball oon tipped catheter was introduced
into the urethra at the |evel of prostate and the balloon was inflated
(Brune. et. al. 1996). After recording the base |ine readings, effect of
16 pg/ kg, pheoypteptrine (i.v.) on MAP and | UP was recor @gedimolhRess €sponse
of phenyl ephrine to MAP and | UP 20 were recorded at 0.5, 1, 2, 3, 4, 6, 9
and 24 hours after the oral adm nistration of vehicle or the test drug,
The changes in MAP was recorded on |ine using Dataquest Software (Data

Sci . I nternaf Gifatlibration peyid, qoRcenkglipn oiegPnNge wHRYeS rtoc pPigemeBing Gr ass

Pol ygraph (Mydel 7, Grass Instrunments, USA). The change in phenyl ephrine
response on [Z9St&nand utheayispinpRRTiNg: i(SMealt tand Prestatel were obtained in 2 5
MAY 2005 WO 02/44151 PCT/1BO /02261 test drug adm nistration was.

cal cul at ed a8PpRICEANd RIBsANGE Abfesteheorppoundriat epnceptsatinncof Qat.dandrider curve
was cal culated and the ratio of the values for MAP and | UP was used for

cal cul ati ng fHY)- LAYaePNitt: alfinity, wasaealeulated ) andh orrepsedagi BKs gales B ndi ng
Studies 5 Affinity of conmpounds for Al pha -1 adrenoreceptor subtypes.
Conmpound a | Tablg "{8 Selectivity No. (Rat (Rat a | wai A) subnaxillary)
liver) KI (nM Ki (nM 01 0.8 73 91 02 83 398 4.8

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.

10 (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

15 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

20 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
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03 32.5 168 5 04 80 363 4.5 05 259 >500 2 06. 36 469 13 07 183;?3&
2.7 08 0.34 29 85 09 0.3 62 207 10 62 165 2.7 11 0.13 19 146 20 SMRY 2005
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 >5F O

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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29 3.45 708 205 30 48 611 13 31 2.1 232 110 21 Z 5 MAY 2005 WO

02/ 44151 PCT/1B01/ 02261 Table I1: In Vitro Functional Assays: CoerosuﬂAyafoﬂs
Adr enocept or Subtype Selectivity No. KB aYA alB a7D at A/alD alA/alB 0
9.27 7.66 8.64 4 41 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 31wWB.0344M0) 7.79 3.24 5 Table I11: In Vivo U oselpegimoiolzy; St udi es

I n Consci ous Beagl e Dogs Conpound Dose Route Area Under Curve
Uroselectivity No. (pg/kg) Ratio MAP | UP | UP/ VAP

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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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 terns of
its specific enbodi ments, certain nodifications and equival ents mﬂﬂlﬁdﬁw 2005
apparent to those skilled in the art and are intended to be included

Wi thin the scope of the present invention. 22 2 6 MAY 2005 W CLAIM 1.
CompoundWhaE€EAMMs he structure of Fornulal HONA NR HO FORMILA - |
and their pharnaceutically acceptable salts, am des, enantioners,

di ast er epmer s i : |ites or their polynorphs,
wherein g\ S goﬁ?%&S%?%gg%%gﬁg%&%@@fal kyl chain; R is cinnanyl,
benzyl, substituted benzyl, nono- or disubstituted phenyl group
substituted with the substituentso ndependently selected fromthe group
consi sting of hydroxy, nitro i 1)l uor oal koxy group, or (dihal odi phenyl)
met hyl . 2. Conpounds sel ectf t he gr/oup\consisting of: - '

2-[ 3-{4- (2- Met hoxyphenyl ) pi | 7i AT opW T R34, 4, 7, 7a-t et rahydro- | H

i soi ndol e-1, 3(2H) - di one (Conpelhd]|0l);

2-[3-{4- (4-Fl uor ophenyl ) pi perazingl-yl }propyl]-3a,4,7, 7a-tetrahydro-1H -
I soi ndol e-1, 3(2H) - di one (Conpound 04);

FORMUIA - I
and their pharmaceutically acceptable salts, amides, enantiomers, diastereomers, N-
oxides, prodrugs, metabolites or their polymorphs, wherein A is a straight or branched
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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- 2-[3-{4-(3-Trifluoronet hyl phenyl) pi perazi n-1-yl } propyl]-3a, 4,7, 7a-2

t et rahydr o- 1H i soi ndol e- 1, 3(2H) - di one ( Conpound 05); - 6 MAY 2005
2-[3-{4-(2-Fl uorophenyl) pi perazi n-1-yl }propyl]-3a,4,7, 7a-tetrahydro-1 H

i soi ndol e-1, 3(2H) - di one (Oorrpound 06); -

2-[3-{4-(3, 4- D net hyl phenyl ) pi perazi n-1-yl }propyl]-3a, 4,7, 7a-tetrahydro-
1H i soi ndol e~ 12943AWRdi-Bifmofapbrpy)mperazin-1- yl?propyl] 3a,4,7,7a-tetrahydro-1H-

2- [ 3-{4- ( 2- Met soindoke-1,B(20T)atidbrenompoped Q) n- 1- yl } propyl ] - 3a, 4, 7, 7a-

t et rahydro-1H i soi ndol e- 1, 3(2H) - di one (Conpound 08); -

2- [ 3-{ 4- ( 2- Bt hgl[pHen@tBthopgpheryl)piferydig-prydpropyl Baa,4,7/7aetralndrahHer o- | H-

I soi ndol e- 1, 3( Zoinddler NS AH)UBR(TInPIbad 28);2 6 MAY 2005 2-[3-{

4- (2, 4-Di fl uorophenyl ) pi perazi n- 1- yI }propyl]-3a,4,7, 7a-tetrahydro-1H

| soi ndol e- 1, 3( 2t{B-{dL@Oeth{RFRAINGD %L%lperazm- -yll]j%ropyl] -3a,4,7,7a-

2-[3-{4-(2- Et h Vg 7a-t et rahydro- | H
i soi ndol e-1, 3(%{—0%92(?gn1e ﬂoﬂﬁl’bﬁgﬁ 9(2 R @B¥pburdiZ; / y

(et rahydi o 10t ? ig%}g ﬁ{ﬁéﬁ%@ﬂa AT BRI 1Raindod >
|pera2| -4

2-[3-{4- (Benzyl) pro yl]1-3a, 4,7, 7a-tetrahydro-| H i soi ndol e-

opy! ] f"e,Sf‘-i %ﬁ%ﬁ;}é@o& AR SRR Moot 1.

1,
}
2- [3- { 4-(4- r%@% lé’H 2115?r 1-yl } propyl]-3a, 4,7, 7a- tetrahydro 1
2.
t

p
oo enl g Q)@&Cﬁnﬁ%ﬁ%@cﬂly% -ia/l}mopyllﬂf}’iﬂ&aﬁtfaf@&roﬂﬂ Za

[
et r ahydr o- 1H- iisindedrol S(2H)zdions) ( &hpound 17) ;

- 2-[3-{4-(3~Chloro-4-methylpheny1)piperazin-1-yl}propyl]-3a,4,7,7a—
tetrahydro-1H-isoindole-1,3(2H)-dione (Compound 17);

- 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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2-[3-{4-(4-Fl uoro-2-net hoxyphenyl ) pi perazin-|-yl }propyl]-3a,4,7, /a9 b MAY 2005
t et rahydr o- 1H i soi ndol e-1, 3(2H) - di one (Conpound 18); 2-[3-{

4- (Bi s-4-fl uorophenyl) et hyl pi perazin-1-yl }propyl]-3a,4,7, 7a-
tetrahydro- 1Hi soi ndol e- 1, 3(2H) - di one (Corrpound 19); 2-[3-{
4-(2,4-Dichl orophenyl ) pi perazin-1-yl }propyl]-3a,4,7 7a-tetrahydro-1 H
i soi ndol e- 1,-3( 2Hp-{dr@rtert (Rusylpbanydpipeyazinel yBprapyl]-3a,4,7, Ta-tetrahydro-1H-

4- (2, 4- Di net hoispjtieieyl 3 () aliam (Conipound 27); propyl ] - 3a, 4, 7, 7a-t et r ahydr o-
1H i soi ndol e-1, 3(2H) - di one (Conpound 21); 2-[3-{

4- (2, 6- D met-hy RBeAYR)Methox gbiiydioxyphenyt)pipgtakzin3 by propsil-3a4,7.aby dr o-

1H i soi ndol e- 1eiaBlrodiFDoildoRIPI@M)-Eahe (CAnipdudd 28);

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

| Hi soi ndol e- 12362H) dviemexyfheaisipetaAn)l-yl}- 3-methy%op11] -3a,4,7,7a-

2-[3-{4-(2-Pr omm%lgnm_)ggh%kagg -dféne}(F" 7, 7a- tetrahydro | H
i soi ndol e- 1, 3(2H) - di one (Corrpoun

Tht 1 soi ndol e 123 6@{ g %%ﬁ 1%%% yferpyiﬁsmwahydro-
yI

4- (2, 5-Di net hoxy piperazin d30)4 7, 7a-tetrahydro-

1H-i soi ndol e-1 ne 0)
4-(4-tert-But yggéh) %(rz) 8 @fp(h q?p? e@&yfgﬁlg%l h%?%ﬂ%‘ﬁ@%rahydro | H
i soi ndol e- 1, 3( ahiydrg? ifuhc’i ydione (Co
2-[3-{4-(2- Met hoxy- 6- hydr oxyphenyl ) pi perazin-1-yl }propyl]-3a,4,7, 7a-

t et rahydr o- 1H i soi ndol e-1, 3(2H) - di one (Conpound 28); 2-[3-{

4- (2- Met hoxyphenyl ) pi perazin-1-yl }-3-methyl propyl]-3a,4,7, 7a-

t et rahydro- 1H i soi ndol e- 1, 3(2H) - di one ( Conpound 29);

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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2-[3-{4-(2- et hoxyphenyl ) pi perazi n-1-yl }-2-nethyl propyl]-3a,4,7, 7a-
t et rahydro-1Hi soi ndol e- 1, 3(2H) - di one ( Conpound 30); 2 6 MAY 2005
2-[ 3-{4- (2- Et hoxyphenyl ) pi perazi n-1-yl }-3-net hyl propyl ] -3a, 4, 7, 7a-
t etrahydro-1Hi soi ndol e- 1, 3(2H) - di one (Conpound 31). 3. Use of a conpound
having the structure of Formulal HONA-NNR OFORMIA - | or its
phar maceht i caVssolzcensppannd dawag the stratugeef Fosmulatli omer s, di ast er eoners,
N- oxi des, prodrugs, netabolites or their polynorphs, wherein Ais a
straight or branched Cl-Ca alkyl chain; Ris cinnanyl, benzyl,
substituted benzyl, phenyl, nono- or disubstituted wth the substituents
i ndependent |y selected fromthe grpuf consisting of hal ogen, hydroxy,
Cl-C6 al kyl, Cl1-C6 al koxy, triflt thyl, mptro, trifluoroal koxy group,
or (dihal odi phenyl) methyl fd plki ny,_a, nE _:_1)& for selectively

. VAY 2005 4. Use of a
conpound having the structure o ONANNR HOFORMILA - |
or its pharmaceutically acceptable salts, am des, enanti omers,
di astereomers, N-oxides, prodrugs, netabolites or their polynorphs,
wherein Ais a straight or branched d-C4 alkyl chain; Ris cinnanyl,
benzyl, substituted benzyl, phenyIFOﬁMuBLAqu di substituted

.
kJ

or its pharmaceutically acceptable salts, amides, enantiomers, diastereomers, N-oxides,
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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wi th the substituents independently selected fromthe group consi stl n

hal ogen, hydroxy, C-C6 alkyl, C-C6 al koxy, trifluoronethyl, nitZé, &AY 2005
trifluoroal koxy group, or (dihalodiphenyl) met hyl for nmaking a nedi canent
for the treatment of benign prostatic hyperplasia. 5. A pharmaceutical
conposi tion conprising a conpound of clainse 1 or 3 and a pharnaceuti cal
accept abfeCe atkyl ehaing R is pmwnxls beozyl p substituitesly bergyh ononts @fdmsﬁmt@ | HO

N-A-N N FORMUL Ll ]
D des Ihgarh PSR Aubipkd Ah, MG bsBRBNE S fireh Sty seREBE R el o,
their podohai@ﬁ@%f \Mzﬁf yN dhitrbS tﬁﬂﬁéxbamcekr} gbupr %Bct’tﬁﬁhlo@lﬁhéhy@ M?eYhﬂ005

d -4 al kyl chai n; s ci nnanyl, benzyl, substituted benzyl, nono-

di subst |ctommnméwmggrsw%ﬁmgahxdm@mam@nhxdmegﬁﬁgnnulauélnt s i ndependent ly
selected fromthe group consisting of hydroxy, nitro, trifluoroal koxy
group, or (dihal odi phenyl) nmethyl, conprising reacting cis
1,2,3,6-tetrahydrophthalic anhydr| ey of Formula Il HO HO FORMULA I
with 1-ani no-4-substit uted pi pg /| al kane of Formula 111, H2N-A-N-%
-R FORMULA 111 wherein A and H asodefined above, in the presence of a
sol vent selected fromthe

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
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group consi sting of pyridine, n-butanol, benzene and xylene. 7. A process
for preparing conmpounds of Formulal HONANR H OFORMILA - 2I Baﬂﬂ 2005
t heir pharnaceutically acceptable salts, am des, enantioners,

di astereonmers, N oxides, prodrugs, netabolites or their polynorphs,
wherein Ais a straight or branched 27 2 6 MAY 2005 d -C4 al kyl chain; R
i s cinndiyCy aleizghainis Rods i ciunagylo dewzl,, sq:mam,t&td benzid, pbenyli gndnexi et ed

henyl d hth d t d f
e o BB ACHERRAY A B, SR B e o BRRERREEY e B 1O
trifl uorpeaidip consrshhg Q»f Haldgteh uwc@a;tﬁqzqycg ﬁrkyp @.t«:g ek @ diriflafothethyTet hy! |

conprising reacting ((0- hal oal kyl) cis-3 7a-tetrahydrophthal i m de
of For muito,| wﬂuwrealkbxy Agrosp acg(dihdodiphenyb unethylocpmpmsmg reactieg | héw- above,

%;? eil nslﬁ?qaikyi)gélg- ?, ﬁéﬁ}gh&é@iﬁ’lmﬁ&e gf lydrmuf1 1V, l_vthlélrel}h E\{ 1|s:95?MJLA v
H O
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.
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