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Pl PERAZI NE DERI VATI VES USEFUL AS URO SELECTI VE ALPHA1- ADRENOCEPTOR BLOCKERS
FI ELD OWOBPEHHIAWENTI ON 5 The present invention rel ates t 8CEaBYIARAInovel -

1, 4-di substituted piperazine derivatives of Formula I, FORMULA - I r, 10
and their pharmaceutically acceptable acid addition salts having excell ent

uro sel ective a, -adrenocept or ant qﬁni stic acti vi_ﬁx{ e Cﬁ%ﬁfﬁ tﬁe of
previ ous| §,4RISUBSTEOMIRRRIPERAZINFDERBIVAT eEér LhvéShti on hol d
proni se for JROaSEICECHWE ALPHAFADRENOQERTORBLOESKERS a (BPH).

The invention also relates to nethods for naking the novel conpounds, i 5
phar maceuti cal conpositions containing the conpounds, and nethod of

treating the synptons of benign prostatic h ,?er | asi a usi ng the conpounds.
BACKGROUND OF THE | NVENTI O\E@E@:ﬂﬁﬁ&!ﬂiﬁﬁ_\ﬂger plasia (BPH) is a comon
di sease in aging nmales and a substantial percentage of nen with BPH devel op
a bl aBider ' 20hebsresent onvertien otslateacte ofedains gtpvs) Brlidissibshivirfht to be
attributable to two main conponents i.e. a static conponent related to

enl ar ged pieratiatiderivasisesoftiesnalad, a dynami ¢ conponent i nvol vi cessive
contraction of prostate and urepfhra. The nost successftH““ W‘Hmﬁ@ﬂ @Eare
based on a SUBSTI TUTE SHEET (RRULE 26) VNO 112/ .1 ~I sl 2GL
adrenergi c receptor antagefitsim-and androgeq | evel s nodul at r@#oy 5Sa

reduct ase inhibitors. 5a- tage—ApkN bi tg¥-sRare of limted effectiveness
in ternms of imediate sy Et/Cc and L}c_adQnamc relief. al-adrenergic
receptors antagoni sts appear olbe much nore effective and provide 5

i mredi at e subj ective synptonati e nprovenents and are t he
preferred nodalities of treatment in the control of Smmmmm!ﬂmﬁ@em gn
prostatic hyperplasia. a,-Adrenoceptors are also present ,jj pl'ood vessels
and play an inportant role i "FORMUEAW ation of bl ood pressure. Thus

a, adrenocept or antagoni sts are of particular inportance as they were

originall deyel oped t ' : - LA I t
nave i bengr Pel FhasFRER g oo R BRRLIRuASTRats PRdrErG el b Ul i cn
are commonly associated with essential hypertensions. The firu S st often
used for sBiEetec+adreneRgPIRE raNtaoRNistie AeRYepXceding ARERR St oF '%‘tr‘g)éosi n,

doxazosin and tansul osin, as shown 15 bel ow ' .
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)



~\ HQO/ ~ Nz 2p TERAZCSIN 2 WO 112J~~Isl PCT/1BIlI111122GL Hz
HBC ~~/ i \ ON~/ OODOXAZOSINi NHz cH3 / 0. CH3 \ O\ \ / O-CHH
(R) WO Y2/FAMSULCSI N 10 However, these drugs are assocP&TABOMI2EH vascul ar
e effects (e.g. postural hypertension, syncope, dizziness, headache
etc.) due to lack of selectivity of action between prostatic and vascul ar
al- adrenoceptors. Over the past decade, there has been an intensive search
for "uroagterrtgicerectbiod matageigror andt agdnogens ldvels BRefulation hbywddd avoi d
the 15 cardi ovascul ar side effects, associated with currently used drugs.

Gearly, rfdhc?é’s’eeﬂ%s%u%f SNIRARMSY Mbitss Sy of iireie eibitigsmakein
selectivity tor prostatic al-adrenoceptors offer the potential of increased

urodynam c r benefits, This underscores the inportance, of t | scovery of
ant agoni tarasyifc H"\m‘?d'at?orﬁyé‘?&ﬁpﬁa'ﬁn%dc H’%Y@Brﬁ’e#ﬁ%-t ﬁ‘(‘)'@ta? ?rﬂéerﬁfsél de
effects associated 20 with existing drugs. 3 WO 02/.1.11~l .

PCT/ | B( 11dcel?@€ hrRaganistsy apphaeetos dist ypueh omase - efeetiteoranthapidvifeals) aib,
and ago have been identified which can provide a key devel opnent to inprove
t he phar [mRgRidREE calibjeelirs tédymptsmeficaimplovekmmds dubsares uthieygfore, hthee
different tissue distribution with the alA receptors predom nating | ower

urinary btalred modalities of treatment in the control of symptoms of benign

Oo

H3
H,
3
Si

Q Ol

prostatic hyperplasia. ou-Adrenoceptors are also present in blood vessels and
play an important role in the regulation of blood pressure. Thus oy4-
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 o-

adrenoceptor antagonists, terazosin, doxazosin and tamsulosin, as shown

15 below:
H;C
H3C\
20 TERAZOSIN



5 tissue and | ess prevalent in the vasculature. This nakes it possible to
devel op agents with selective action agai nst pathol ogi cal urodynam c

st at es. WOWU2/6H8] ecti ve alA-ant agoni st coul d have great er PEIBEREENOT f dose
escalation is not limted to cardi ovascul ar side effects and a nore

conpl ete bl ockade of prostatic a,-adrenoceptors could be attained.
Conmpounds have been 10 eval uated for potency agai nst agoni st or

stinmul ation-induced increase in urethral pressure relative to bl ood
pressure reduction or bl ockade of agonistinduced bl ood pressure. Mny

sel ective antagoni sts have been des&tkbed by Hieble et al in Exp opin

| nvest Drugs; 6, 367-387 (R97 Qy Kenny et. al. in J. Med. Chem; 40,
. 1293 - 1315 (1997). Stgucture
structural series havegheen s
sel ective conpounds havé Des
to the devel opnent of novel al antagoni st s,
pi perazi ne conmpounds, with greater select 1O 5
alA- adrenoceptors and which would thus offer 2; relief fromthe synptons of
BPH 4 WD 02/-t-4151 PCT/IBC&/OZZ(V 1 There~are many description in the
literature about the pharnacologlggh |es associ ated wi th phenyl

pi perazines, Eur. J. Med. Chem |nlca Ther apeutica, 12) 173-176
(1977, descri bes substitut ed trlfluoronethyl phenyl plpera2|nes havi ng
cycl o- |n1do al kyl side chai ns shown bel ow. (X,Lﬁﬁg)m+ ; -.. .,/ ORF35
These conpounds are potential anorectic ageMsywith no CNS side effects.

Q her rel ated conpounds whi ch have been epa S s.anxi ol ytic,

neurol eptic, anti-diabetic and anti-alleg ts am described in the
follow ng references: - Yu 'h'Qﬂh§L~§l ; WO 98/37893 (1998). 10 -
Steen et al; J. Med. Chen 03-4 5). - Ishizum et al. Chem
Pharm Bull; 39 (9), 228§ J0 (1991 H - Kitaro et al; JP 02-235865
(1990). - Ishizum et al;~& RGOS 0w (1986). 15 - New et. al; J. Med.
Chem 29, 1476-1482 (1986). - Shigeru et al, JP 60-204784 (1985). - New et
al, US 4,524,206 (1985). Korgaonkar et al; J. I ndi an Chem Soc., 60,
874-876 (1983) 5 WD (12/~~1~1

(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 oy-adrenoceptors.

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

“uroselective" oy-adrenoceptor antagonists for BPH, which would avoid the

15 cardiovascular side effects, associated with currently used drugs. Clearly, ou-
adrenoceptor antagonists which have inherently greater selectivity for
prostatic oy-adrenoceptors offer the potential of increased urodynamic
benefits. This underscores the importance of the discovery of antagonists

which will confer urodynamic improvement without the side effects associated

20 with existing drugs.



PCT/ 1 BOL/ 022( 1 The synthesis and pharmacol ogy of sone

2-[ 3-(4-&9 -1-piperaziny() propyl]-1 H benz(de)

i soqui nol’i rP—zﬁ‘flé‘-'( 2H) - di ones/ 2, 5- pyrrol i di nedi ones (J. | ndi@mBoChewY Soc. ,
Vol ., LX111, 529-530 (1986), of

N- (N4-aryl - N pi perozi nyl met hyl ) - 4- (4- met hoxyphenyl ) pi peri di ne- 2, 6- di ones
[J. Indian Chem 5 Soc., Vol. LV, 819-821 (1978)], and of N

(N4- ar yl pi per 23380t KyTep sHBWREE nofdes-receptpralinamelChem Gec.andvehy LVI,
1002-1005 (1979)] have been reported. The conpounds were shown to exhibit
ant i hypehagasheen aehtiihs whishessmmprovidei & ikey develdBRBhITR iRbréd 1Ré S-
However, none of the above nentioned references disclose or suggest 10 the

. boueve ment | oned ref el "suggest 10
heroi n’ oo TREGIOBRAF SBIRTNEY MU BISKEL | Thtte, ROBRE R E ben: on

, prostate_hyperplasia did not arise. The synthesis of

T 1-(4- aryl“f)%{lﬂ) r‘ﬁ%tf'ﬁng'}l"y'ﬂbg'ﬂf N 1paECEPHITE JPIeRMiNtNG leweranEpagsdict as
uro-sel ective a~-adrenoceptor bl ockers are disclosed in US 15 Pat ent Nos.
6, 08P 95UseUR] BIhIesBEevalertsén dbeprasuitatued gObie enakedr Rngsghisiebtecki ng
activity and selectivity and one of the conmpounds is in phase Il clinical

trials. tevélap agentbedth delectiveneton hghirkt Hatholbaicaiidynaaiii these
conmpounds fromglutarimde to tet rah?grophtpﬁgr?i mglde enhaylr?%gi'b%ﬂae@%b

0 tarim de t i de s the 20
For ata 1 comeenre S BRtagdrist R Radd oPeciel picalRi dBR ol gatan Kssent |
10021 - 1P isles G R Bsedler GidkeateSEranden Maversaropionn bmshece of i he

present invention is to provide novel arylpiperazine derivatives that
exhi bit Braskats apadiengeepiges i cowlt obki atfajnedenc Coanpbuntise erleedided ty t han
avai | abl e known conpounds and are useful for treatment of 5 benign
pr ostOat i evalyatedpifersipateridy iagaflss cagohiSojor CétirafilatibB-indy&d 'it%‘reégepfnov' de a
met hod for synthesis of the novel conpounds. It is a further object of the

bi esent ufeaal bRt PERHUE fo GRIRP BIdssa® iR Kol (ud QY BhafigPounds

which are useful in the treatmnent beni g prosta .
novel ol auca oAkl Bt T B a3 GReRE At PERa YobcdbedBion bol ow
e P EE et PSS RO BT oo

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 os-
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.



oxi des, prodrugs, netabolites or their pol ynorphs, wherein Ais a straight

or branched C--C4 al kyl chain; R is cinnanyl, benzyl, substituted benzyl,

phenyl , WO 028#61 or disubstituted phenyl group substitut &§THBIHIR2RE

substituents independently selected fromthe group consisting of hal ogen,

hydroxy, C -C6 7 W112/~~1~1 PCT/I1BIl 1/112211 al kyl, C~-C6 al koxy)

trifluoromethyl, nitro and trifluoroal koxy group, or (dihal odi phenyl)

met hyl . Hal ogdihese %mﬂn)adeswlobdnébemfé&fﬁr&hﬁlﬁNée@héﬂﬁaégﬁgi@{i ng of

chloro, fluoro, iodo; Cl-C6 al kyl may be selected from nethyl, ethyl,

n- propyl achvitieeprsspyiated withl phere tpiperaginesakuir CJ- Beda| Gloem. rEyhiica el ect ed

from net hoxy, ethoxy, n-propoxy, isopropoxy, or hexyloxy. The present

- inventi onrakselicayi des Pl MeCetd7nal desurvesi tdubestuted frilorsraethyent of
beni gn prostatic hyperplasia. These conpositions conprise an effective

amount of : ; 10 effective

: anmount of h%b’# @?gfazﬁ%‘-ﬁ%‘{}égmgmwgﬁ‘gg%ggﬁ esa%@?véﬁgggﬂ'i on salt

thereof, with a pharmaceutically acceptable carrier. An illustrative list

of particular conpounds of the invention is givembel ow. Conpound No. Nane

1. 2-[3-{4-(2- Met hoxyphenyl ) pi per azi n/—l-\xl } propyl ] -4, 7, 7Ta-tetrahydrol

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

2-[ 3-{4- (3-Chl orophenyl ) pi per a ] -Wﬁwga,&, 7, fa-tetrahydro-1
Hi soi ndol e- 1, 3(2H) - di one; 3.

2-[ 3-{4-(2- Met hyl phenyl ) pi pgra

Hi soi ndol e- 1, 3(2H) - di one; 4.

2-[ 3-{4-(4-Fl uorophenyl) pi peraz
Hi soi ndol e- 1, 3(2H) - di one; 5.
2-[3-{4-(3-Trifluoronethyl phenyl) pi perazi n-1-yl }propyl ]-3a, 4,7, 7atetrahydro
-1 Hisoindole-1,3(2H)-dione; 8 WO 112/ el151 PCT/ 1 BUL/ U2211 No. Nane 6. -
2- [ 3- §4- ( 2- FI Uknezgheoyppphperaei poténtiall anomctit - Sgents Avitta-nce OGNS yside - 1

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

2-[3-{4- (ﬁ'ﬁe% i I ' iwhiéh avier Beuh lprépared’ad arixilyti)ydr ol

H- i soi ndol e- 5%?32@%@“?]%@%&@9?\@5 v prepa 4
2-[3-{4-(2- Y- oo f L h | ) Ri; PRV p A i et rahydr
RN S&feryggl%gﬁé ﬁ?ﬂl._éﬂgglégﬁegﬂ% ARLRAEASE Nades! RIr@PYbberied ih fRé
2-[3-{4-(2- Et hyl phenyl ) pi perazin-1-yl }propyl]-3a, 4,7, 7a-tetrahydro-1

Hi soi ndoI(fQU(?L")’@éZ' efﬁﬁ%%g; 10.

2-[3-{4-(2,4-D fluorophenyl) pi perazi n-1-yl }propyl]-3a, 4,7, 7a-tetrahydrol

H i soi ndol e- 1, 3( 2H)- di ongykifite et al; PCT Appl. WO 98/37893 (1998).

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

Hi soi ndol e- 1, 3(2H) -di one; 12.

2- [ 31P4- ( 2- Met hyl - 5~ chl oPiesneatal) piMed Gham,-38,143084398 6209%8).7, 7at et r ahydr o
-1 Hisoindol e-1, 3(2H)-di one;

- Ishizumi et al. Chem. Pharm. Bull, 39 (9), 2288-2300
(1991).

. Kitaro et al; JP 02-235865 (1990).

~1-yl }propyl] -3694, 7, 7a-tetrahydro-1
ﬁl 1-yl}propyl]-3a,4,7, 7a-tetrahydro-1

- Ishizumi et al; US 4,598,078 (1986).

15 - New et. al; J. Med. Chem, 29, 1476-14.82 (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)



13. 2-[3-{4-(Phenyl)pi perazin-1-yl}propyl]-3a,4,7, 7a-tetrahydro-1

Hi soi ndo+/§ % 3(2H) - di one; 14.

2-[3-{4-(Be é‘y pi perazin-1-yl }propyl]-3a, 4,7, 7a-t et r ahy dt@~/1B01/02261

H soi ndol e-1, 3(2H) - di one; 15.

2-[3-{4-(C nnarryl ) pi perazin-1-yl}propyl]-3a,4,7, 7a-tetrahydro-1

Hi soi ndol e-1, Sr&‘%g) - di onge; 18. _

2-[ 3-{ 4- (4- Ni t T EpRERDLSIS: 68 aRharmacplogy 6hyaqme 2-13-14-aavitlepipengaing) 1

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

2-[ 3-{ 4- proryil- H&mﬁ@e)hyugnqu\p)npﬂpww) -dioheg/2, Hpypylitiinddiohes, 7auet r ahydr o
_ -1 Hisoindole-1,3(2H)-dione; 18.

-[3-{4- !m‘dlﬁmuocoem mdmxyp}'rwtlyll_)mn pes2gi5301- yidssy 0Py | N3ENYar{I-Kat et r ahydr
-1 Hisoindol e-1, 3(2H)-di one; 19.
-[ 3-{4- ppeiod InvsthoIpacqy ¥k} t et rahydr
3L bperodingime ( glga ByetFRSGhBhSiBetitind-2 b6 A8y |J 17fal Chd
ke ﬁf‘n‘dg%g“l% gpgvgf’%%yé%p' PRIZ&S1, ahi ! 8P" RPY e BRyipdra gl Ay dr 02
-[3-{ éﬁa ﬁ“ |p§r azi }pro 3a, 4 7at etrahydro-1
i 50| ndéﬁ@%i%g%—!? EP 2‘%’4&%& l&@ﬂw@éﬁ“ﬁm haye beare 22.
-[3-{ éﬁZ 6- D| rret hyI phenyl&sgl perazin-1-yl }propyl]-3a, 4,7, 7a-tetrahydrol
i soi nd were shown to exhibit antlhypertenswe and CNS
-[3-{4-(2- Isopr opoxyphenyl ) pi perazin-1-yl}propyl]-3a,4,7, 7a-tetrahydrol
i soi nddeel:esﬁa(ﬂzaqn\m’mmexpéﬂmental animals.
-[3-{4- (2- Propoxyphenyl ) pi perazi n-1-yl } propyl ] -3a, 4,7, 7a-t et rahydrol
i soi ndol e-1, 3(2H}-di one; 25.
- [ 3-{ 4- ( 2- n- HowgvexymrEf el aissvazinenfioniéd FéfeRsfides sclode bRistighaY dr 0- 1
i soi ndol e-1, 3(2H) - di one;
|[30| f]' dg’%eéﬁlgg{ﬁg%mx%m&%bf&p&%@ﬁh& ¥l BrARY! domtBodinds GRiRSsedYdro- 1
L3 i dia BB RERY Bl RELE3h b WeABI R b somiptores of boviaa " 2
2-[3-{ 2- Met hoxy-fi - hydr oxyphenyl ) pi perazi n-1-yl } propyl]-3a, 4,7, 7at etrahy
r -1 1 PEBIAIABDEPIIBHE0 APbRES 50
2-[3-{4-(2- et hoxyphenyl ) pi perazi n-1-yl }- 3- et hyl propyl ] - 3a, 4, 7, 7at et r ahydr
0-1 Hisoindol e-1, 3{2H}-di one; 30.
2-[3-{4-(2- l\/eTh@xmbegns) pf p‘e(4a:ary1plibeyéz}|n-2 -ytRtorIN- {1, o Ryrtlilcadsoimidojpt et r ahydr
0-1 Hisoindol e-1, 3(2H) - di one; .
2-[ 3-

L | Sol naa oo SRR ‘@%&Aﬁéb%ﬁé%@%%i?"%ﬁ VithskoTen The
ceaiSncazaBar MG CbBaMRd NS A ouT BsS G opeuis iAd0808 okor mul 5

wherein Ais a straight or branched C~-C4 al kyl chain; R is cinnanyl,
benzyl) %SQ?TQ‘%MW@Q\WI'VI%Iﬁéﬁy?p%leﬁmw ang omiesobtite Coﬂ%updenslmgr oup
substituted with the substituents independently selected fromthe group 10
W 112/ ~-phasepCTliniedttiaB211 consi sting of hal ogen) hydroxy, C,-Cs alkyl)

C -Cs al koxy, trifluoronmethyl, nitro and trifluoroal koxy group, or

(di hal odi phenyl) nethyl . Scherre | The conpounds of the Fornmula |I can be

prepared by dbritensww opearf discovere@zinae stenidtuatli HRvifRatibAr B Reks! Wi th
t he anhydride of Fornmula Il, wherein A and R are the sane as defl ned above,

pr ef er aljompdlriiss Ofreant ﬁﬁé%ﬁo@ td 0%:?{@%,8%@@&%5%7%%8& PYpé di ne,

n- but anol ; benzene and xy ene while re
20  adrenoceptor blocking acitvity and also greatly increases the selectivity for oya

in comparison to oys - adrenoceptor blocking activity, an essential

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



10 + ZN A ~R H ~JO FORMJLA || FORMULA 11l sowent, o 15 A~ UR FORMULA | 11
WO 02/-41s1 Schene |11 PCT/I1BOL/ 02261 The conpounds of the Formula I,

wher ei n WORd*R'are the same as defined above, can al so brCTSB01 /RS zed

foll ow ng the reaction sequence as shown in Scheme | I, by condensation of
1-(ctrhal oal kyl)-cis-3a,4,7, 7a 5 tetrahydrophthalimnde of Fornula IV,
wherein A is the sane as defined above, with 1l-substituted piperazi ne of
the Fornmula V, wherein R (QBJECTSAQF THE INVENTIODES ore. 10 SCHEME - |1 |~
~ R A Br + FORMULA |V FORMULA V Sol vent, D 15 A-~R FORMULA | 12 WO
02/-4.1151 PCT/1BOL/ 022fr1 Pharmaceutically acceptable, non toxic, acid

addi tion sal t Anobbjelce of thpapregsnipirepatienl igaeasidvive: hevéhanmsigsaind nvent i on
" having the utility of the free bases of Fornmula 1 nay be fornmed wth

| nor gani deAvatiedathat éﬁﬁigﬁ%r}é)étéﬁgpﬁ%%re‘f’@%g ;@8%@2%{%&?%9@%?%& y be

used in place of the free bases. epresen I rve g f Ftabl e
" acids for_far i h acid addition salts are malic unari c
bonvoi o SeleBiv) i Blatatfil o BaMnbals S red LSefli for treatment of

5  benign prostatic hyperplasia.

It is also an object of the invention to provide a method for synthesis of

the novel compounds.

It is a further object of the present invention to provide compositions

containing the novel 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 I, as shown below,

HO

N—A—N N—R

15 H

FORMULA - 1
its pharmaceutically acceptable salts, amides, enantiomers, diastereomers, N-
oxides, prodrugs, metabalites or their polymorphs, wherein A is a straight or
branched C4-C4 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, C1-Ce



salicylic, methanesul phonic ethanedi sul phonic, acetic, propionic, tartaric,
citric, gluconic) aspartic, stearic , palmtic, itaconic, glycolic,

p- ani noMe@#Y#YS1 gl ut ani c) benzenesul fanic, phosphoric) hﬁ&&@é?%ﬁ?@,

sul furic, hydrochloric, 10 and nitric acids, and the |ike. The present
invention also includes within its scope prodrugs of the conpounds of
Formula |I. In general, such prodrugs will be functional derivatives of
these coalgn@s-Ghi alkody.e trituarometiynvaitroeand tiflugraaltQxy: 1EOHRY | ed
compounds. Conventional procedures for the selection and 15 preparation of
sui t abl e(prBEBRNG) en&thgiin. The invention al so includes the enantioners,
di astereoners, N-oxides, pharnmaceutically acceptable salts, am des and

. polynmorphic fornms of these conmpounds, as well as netabolites having the
sane activitypy &_feﬂ BY H¥rhiia i Unhjpase sBRICYstE SrophaheBreupi earisistingpoki t i ons
conprising the nofecules of 20 Fornula |, or prodrugs, netabolites,

* enantiong j e TR Sg ' i Ph |salts or
por yrror phTne IREbY [EREEt Cr A sioe BRCRE fie ERuthyl, BREPh By
acceptabl e carrier, and optional |y included excipie -1-418S1
PCT/ | BUL/SPPSORY, PthiﬁeﬁenéﬁWﬁé\“daébﬁgt?M?m 'ﬁ‘%@bﬁﬁég%af’%j@.?e%p@ﬁ o0 net hods
for selectively blocking a~A receptors by delivering in the environnent of
sai d r ecefhaxys N-RFOROXY,dSOPIOPeXY,rdE I r nedi um (or by adninistering to a
manmal possessing said receptors) an effective anmount of the conpounds of
the 5 invention. Wiile the invention has been described by reference to
specific 10 efihedpresent intdritionvwalsofprovisesppiRaraaseuticalgemaesiaNg Py .

Nurmer ous al ternative enbodiments will be apparent to those skilled in the
art and ane 1&aefeAt bPbBaiIgH prostaticheyperplipsiaof Thase icompasitons GBPRS&NI es
menti oned bel ow denonstrate the general synthetic as well as the specific

prepar at ian i r&d . R4S SofaFérnyulgeln droan

illust ratag‘ ?ﬁg&aig[lgmﬁggftﬁele?ﬁggﬁﬁ%*nthﬁgogﬁgul d not be constrained to

lim¢g _ the, scope of the pr.e g j W P it

2-[ 35?4- Pﬁéﬁﬁg%@xm n?fl %tphgggtr %@ﬁ’@g %fp%'%r py ﬁé%aiéﬁggé@{ﬂﬁ%r o-1
di

H- i soi ndol e- 1, 3(2H) - di one. ) .
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 -yI}propyl]-Ba,4,7,7a—tetrahydr9-1 H-
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;



Schene | A m xture of 1-am no-3-[4-(2-nmethoxyphenyl) pi perazi ne-1-yl]propane
20 (0.498g, 2.0 nmmol) and cis-1, 2, 3, 6-tetrahydrophthalic anhydride (0.273g,
| . 8ol WABH441EF | uxed in pyridine (10m) for about 5 hrsPCAIBE2RHe

reacti on was over, solvent was renmpoved under vacuum and the residue was

di ssolved in chloroform (25nl). The chl orof orm phase was washed wi th water
(2 x 14 WO U2/ .1~lsl PCT/IBUL/022(~1 15nl), dried over anhydrous sodi um
sul phat e Mad concentrated under vacuuNamMge crude conmpound so obt ai ned was
purified by colum chronatogrthy over silica ?el (100- 200 nesh% usi ng

chl or of orén as 2¢B-{8H@efuotaphenyl)piperaon -y imopyll-Sarhé, faetedNie-te salt was
prepared by t isirdtdetli®@H)fdiooé,ar quantity of ethereal hydrogen chloride

- solution to the etheral solution of free base and coll ected the

precipi tared gdBi{d-(Bys-Oimetratipleenyl)piperaif4-¢Hsopy(]-3BchnFa-tatrahydixt ur e of
1- (3- br omopr opy-soffideieda,3(2HY-dichd; et r ahydr opht hal i m de 10 (7.04g) 25.88
*mmol )) 1-(2- nethoxyphenyl) pi perazi ne hydrochl oride (5.32g, 23.29 mmol),
pot assi ung car baaage 2t Melk -Muaﬁmmh%l%pipéramaw}pmpymade?m-0269,
1.55mol } in hbiy R@r@ﬁ@)ﬁdxﬂid@mﬂglﬂ 6Wg: was heated at 75-80-C for about
12 hours. After the reaction was over, solvent was evaporated under vacuum

resi due S SYSaededei N- degnpeund with
di chl orovn\g't harﬂ.’eoiégojgi%{éml )._%i ﬁgbﬁ%ﬁﬁe@%’@ﬁﬂ?ﬁfﬁv %ﬁrﬁyer was washed
X ), dri‘ed o

with water (2 ver anhydrous sodi um sul phate and

d , i 0 d

base. The! @%@ a@?’%ﬁ;ﬂ@ﬁi@*ﬁggh?@@*@%?ﬁ%@f?—é@%ﬁﬁ%&ﬁ%ﬁ%ﬁﬁ*ﬁ@@ﬁeC2Sl?

(m pt. 184-1 In y rf?( 'L?é?rr'eati ve list of the conpounds of the

i nvention igh re, synthesised by one, or nore t}] 388 SGyJ bed
hods | $1nog (-€ Xypgﬁ"ﬁg?'ggﬁalzﬂ%i} %‘i}’ﬁd%é ﬁ%r’rg Wﬁm 1"/ 022G1

rzreE 3?{ ésl I( 2- %ﬂ&%ﬂ}%ﬁ&? 3Ardieprszi n- 1- yl }prggyl ]-3a, 4,7, 7a-tetrahydrol

H-i soi ndol e- 1, 3(2H) - di one hydrochloride; mp. ,184-185- C.

2-[3-{4- 32-Chi2oﬁ(30 @n Ischlorephes ﬂ 1”-'%&8’9?%,]%&%3 Bhydro- 1

Hi [soi ﬁdofe-l,3@@@0%@%@(@%@@@%@3&5%@ ]221-2230. trahyero

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}propyl}-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;



* Hi

3. 2-[3-{4-(2-Methyl phenyl) pi perazin-1-yl}propyl]-3a,4,7, 7a-tetrahydro-1
Hi soi ndol e- 1, 3(2H) - di one hydrochl oride; mp. 186-187C. 4.
2- [ 3- { 4 @OFHISE opheny! ) pi per azi n-1-yl } propy! ] - 3a, 4, 7, 7aPCEHBYHAHO- 1
H soi ndol e-1, 3(2H) - di one hydrochl oride; mp. 228-230C. 5.
2-[3-{4-(3-Trif|uoronethylphenyl)piperazin-l-yI}propyl]-3a,4,7,7atetrahydro
-1 Hisoindole-1, 3(2H)-di one hydrochl oride; mp. 215-217-C. 6.

[ 3-{4- (RoFl uor ophenyl ) pi perazi n- 1-yINamepyl ] - 3a, 4, 7, 7a-tetrahydro-1 H
soi ndol e- 1, 3( 2H) - di one hydrochl ori de; m p. 203-204C. 7.

[3-{4- (22.4- DH[BelA, Piemett)yipmemdipiperazint 1-phpiopy]l-Ba4 7, 7a-reirahyidsry dr o- 1
H-i soi ndol e- 1,13{-Bdnddilen3(Rildiadd;or i de; m p. 194-196C. 8.

[ 3-{4-(2- Met hoxy-5-fl uorophenyl ) pi perazin-1-yl}propyl]-3a,4,7, 7a
etrahydresl @dl@bprdp&@ah%nyt)mp@ralzyﬂnm}brmyl]dsa 407 pa- téﬁshychBQC 9.
[3-{4-(2- Ethy$§€;ﬁ@5|4m Haidhet- Y| } propyl]-3a, 4,7, 7a-tetrahydro-1
s
[
[
[
i
[

oi ndol e- 1 3 (2H) - di one hydrochlorlde mp. 232.5- 233 5C. 10.

3-{4- ( q\éz(rzopkwwdybﬁb {ﬁ%ﬂ&zﬁ Yly]}BF&%M]L:}a ggvlﬁ%zeﬁhmbr ahydrol

R L e
(& @ﬁ@ Z‘E_% A1y 31 a hyd
RN el FRLITHILE 11 o
3-{4- 7 1H
ol (efge”%@ggﬁ@ ﬁ}?@%’ﬁﬁs a1 S RoAdt sy
3-{4- (Benzy? paiRoIngRieH, ]d%%'4 7, 7a-tetrahydro- 1
o e (& % One@iﬂv rOC%)ﬁfd?gg?'p%Q‘}awyﬁ%’&%ﬁ%ﬂ@%‘!m‘
0
/

[

o]

[
i s

[
i s |ndole 1 3 ®M%Sri de; m p.263-265-C. 16 WO 112/-t-4151
[

o]

[

H- 50|ndo e- 14

2-
i
2-
- 2
t
2-
2-
2-
H
2-
2-
2-
2-
P
2-
2-

S
Hi

H
CT/ 1 BOL1/ 022GL : _ ,
3-{4- (28N ta—[apwe @ﬂyﬁrqupmedpvae]azswle}nrt?ay'l-é@AaWar o-1 H

soi ndol e- 1, 3tetrdhytlror #gnimd@aﬂoam‘e) ien@. 259.5 - 261 C. 17.

3-{4-(3- Chloro 4- met hyl phenyl ) pi perazi n-1-yl }propyl ]-3a, 4,7, 7at etrahydro
-1 H i soi 28ol &-[B-B-@E-Mathoxyphenshpiprrazin-deyl}- mmeuwmrgnmlb@a 487a-
2- 4- ( 4- Fl vetrahiroetHiisoipdiaeyl, 3{2H)edianén- 1- yl } propyl ] - 3a, 4,7, 7a
t ahydro-1 H-isoindol e-1, 3(2H) - di one hydrochl ori de; n1p.232-2339C. 19.

{
{ 4- ( B0s- £-[3-{1m(>Methgxypinenigl)pipepeiadiyl}-2-methylpoppyl]-33a,4,78; 7at et r ahydr
{

e

H i soi ndolietrahydreHHWEangolbyy8@H) diohee; m p. 235-236C. 20.
4- (2, 4-Di chl or ophenyl ) pi perazin-1-yl }propyl]-3a, 4,7, 7a-tetrahydrol
oi ndoBe: 1,B(R{d-(TEtsxypyienpgbiperdzie; -yN-p-radibyptdpy]- -384,7,7a-

{4-(2, 4- Rfyeh ng}éymuhdl@bpﬁs%)fthéné' }propyl]-3a, 4,7, 7at etrahydro-1
oi ndol e-1, 3(2 di one hydrochl oride; mp.226-227C. 22.

{4- (2, 6-D net hyl phenyl ) pi perazi n-1-yl } propyl]-3a,4,7,7a tetrahydro-1
oi ndol e- 1, 3(2H} - di one hydrochl oride; m p.223-224gC. 23.
{4-(2- Isopropoxyphenyl)plpera2|n 1-yl }propyl]-3a,4,7, 7atetrahydro-1

oi ndol e- 1, 3(2H) %@%@ﬁ%ﬁﬂ% OF PHEARVENTION2 .

[ 3-
tr
[ 3-
1
[ 3-
is
[ 3-
is
[ 3-
is
[ 3-
is
[ 3-{4-(2-Propoxyp a-tetrahydrol
i soi ndol e-1, 3(2H) - di one hydrochl oride; m p.193-194C. 25.

3-{4-(2-n I dro-1
3 2o R BB BB, b 904 beiolad Bydrioty

3-{ 5- Di et hox hen n 7 e hydro-1
[ S0l naghe JaseiE £ y;#ﬂ’E‘SB?ﬁsgf AR rﬁlhb TBYolio@dicodRpbihE ™
[ 3-
is
[ 3-
-1
[ 3-
tr
[ 3-
1
[ 3-

{4-(4-tert-Butyl phenyl)piperazin-1-yl}p 3a, 4, 7, 7a-tetrahydrol
obndeif EarnpylaH) wineseie Ay t§r acsiraghtier t?fﬁBCh@%Aéﬁ@s@l kglgchain; R is

{4- (2- Met hoxy- 6- hydr oxyphenyl ) pi perazi n-1-yl } propyl ] - 3a, 4, 7, 7at et r ahyd
H- i smmehoyie ben2yi2 iubdtituted tedeylc iihenyHenonop or alisutgsitutedophenyl
{4-(2- Met hoxyphenyl ) pi perazi n-1-yl }-3-net hyl propyl]-3a, 4,7, 7a

2-
O-
2-
H-
2-
H
2-
H-
2-
H
2-
H-
2-
H
2-
H-
2-
H

(0]

ydr(cgo%|§Ub§ﬁmﬂﬂﬂvﬁhlhé@%ﬂkhl@emsemh}éﬁémd?ﬁt@rséléctenhfporﬁﬂﬁei{ﬁ@@ 30.
t hoxyphenyl ) pi perazi n-1-yl } - 2- et hyl propyl ] - 3a, 4, 7, 7at et r ahydr

i soi ndol e-1, 3(2H) - di one hydrochl oride; mp. 184-185QC. 31.

4-{2- Ethoxyphenyl)plpera2|n 1-yl}-3-nmethyl propyl]-3a, 4,7, 7at et rahydro
-1 Hisoindol e-1, 3(2H) -di one hydrochl ori de; m p.246-248gC. 17 V1' O
02/-4-11sl PCT/1BIl1 /02211 Al the nelting points reported above are
uncorrected and neasured by an open capillary method using Buchi 535.
PHARMACOLOG CAL TESTI NG RESULTS Recep{@r Bi nding Assay 5 Receptor binding
assays were performed using native a-adrenoceptors. The affinity of

di fferent conpounds for alA and alg adrenoceptor subtypes was eval uated by
studying their ability to displace

2-
r
2-
- tetrah
2-[3-{4
o-1 H
2-13-{



specific [3H) prazosin binding fromthe nenbranes of rat subnmaxillary and
liver respectively (Mchel et al, Br J Pharmacol, 98, 883-889 31989)). The
10 bi ndiw@ozasegays were perfornmed according to U PrichardPef/1B/Q2edr J

Phar macol , 50:87-89 (1978) ) with mnor nodifications. Submaxillary glands
were isolated imedi ately after sacrifice. The liver was perfused with
buffer (Tris HO 50 mM NaCl 100 mM, 10 nM EDTA pH 7.4). The tis.?ues wer e
homogeni sewsistingLof kalbgasshydroryif €efCs @yl sCe ko tifuorretiroditon epra
10 MM pH 7.4). The honobgenate was filtered through two |ayers of wet gauze
and filt paderifRsoakoky gfolge drdtinaltipHenyl) rBethyl. The supernatant was
subsequently centrifuged at 40,0009 for 45 mn. The pellet thus obtained

- was resuspended in the sane volunme of assay buffer (Tris HCl 50 nM EDTA
SM  pH §epbnidfl Were stored at -700C until the time 20 of assay. The

menbr ane honogenat es (150-250 Ng protein) were incubated in 250 NI of assay
© buffer (Tris HOI 50 nM EDTA 5 mM pH 7.4) at 24-250C for 18 WD 112/el51
PCT/1 Bl 1/ 0228he lodinp OB FermbiRdi ch B8 prégaridTbpedntionsdiorporsence  of

300 nM prazosin I ncubation was termnated by vacuumfiltrati on over
G-/B fibre filters.. i ; j j I Tris
HCl foPe(%Pg.d})"Y;{Fﬁ%g bt FBHWAR Syley B ARG Porrfi@adRvincreli ty
retained on filters was 5 counted. The 1C5Q & Kd. were, esti nmat usi ng the
non- | i nedrardR/arerthetsame ﬁﬁcﬁf?p'é‘ g %'Eg%@blbf I%%Sgbmgg&%wﬁx(?al ue of
inhibition constant Ki was cal cul ated from conpetitive binding studies by
usi ng Chémgy groBpusonsistingiaol dqyriomes np-tutanels drenzemeo @nshn X f@iﬁ",

1973, 22: 3099-3i08), Ki = 1C50 /(1+UKd) where L is the concentration of

[ 3H] pr azegfiuxingged in the 10 particul ar experiment (Table ). In Vitro
Functional Studies In order to study selectivity of action of these
conpounds towards different a-adrenoceptor subtypes, the ability of these
conpounds to antagoni se al _ adreno@GHEMEgbni st i nduced contractile
response on aorta 15 (al pprostate (al g and spleen (al gwas studied. Aorta
and spleen tissues were isol gted fromurethane anaesthetised (|.5gm kg)
mal e i star rats. |sol ateddtifbsues were mounted in organ bath containi ng
Krebs  Hensel eit buffer o owi ng conposition ( ‘\ NaCl 118; KC 4.7,
CaC 2 2.5; MyS04. 7H20 NahC03 25+ KH2ZRM I & Nyl ucd$eR11. 5. Buffer was
mai nt ai ned at 20 37C an ecated with a mxture o % 02 and 5% C02. A
resting tension of 2g (aorg@a)l or 1 g (spleen and prostate)was applied to
ti ssues . Contractile respons&® was nonitored using a force displacenent
transducer and recorded on chart recorders. Tissues were allowed to

equilibrate for 2 hours. At the end 19 RMULA III
g FORMULA 11 FO

Solvent, A

7\
N-A—N_ NR

H 5

FORMULA 1

11



WOL12/ el S1 PCT/ 1B01/ U22(M of equilibration period, concentration response
curves to norepinephrine (aorta) and phenyl epi nephrine (spleen and

prost at 8YOW¥#H3bbt ai ned i n absence and presence of teste®CddBpueRdel (at
concentration of 0.1,1 and 10 mV). Antagonist affinity was cal cul ated and
expressed as pKB vales in 5 Table Il. In Vivo Uoselectivity Study: In
order to assess the uroselectivity in vivo, the effects of these conpounds
wer e st uScheémmllnean arterial pressure (MAP) and intraurethral pressure
(I'UP) in conscious beagle dogs as per the nethod of Brune et. al. 10
(Pharmaco! 1996, 53 :356-368). Briefly, nale dogs were instrunmented for
chroni c conti MheusompasndsoEtiie Formutzet,iwheriroddapdel sareethbysamelamt i ng a
- telemetry transmtter (TL11 M2-D70-PCT, Data Sci. International, St. Paul
MN.~ USA) gbfihéd ?‘B%vé,eﬁﬁﬁ adls@rtieeéynthégi?e@%ﬂmm?lmb feactibr sequdnce Ry i ng the

recovery period, the aninmal was acclimtized to stay in the sling

“restraint, On 15 Lhe . da f testi nj f i | aced in
the sli n@h?‘é@t i ﬁpﬁemeys\,\lgn_béarggnﬁggﬁ%og{] bﬁﬁ)gg%%ﬁﬂléﬁgrc fg\?\:jslaas’}'A‘I;i?fi?$oduced
into the urethra at the |l evel of prostate and the balloon, was inflated
(Brurfe. tatrahydropigbalimide effFormida ¥ whetata Avgdhe seme ?ﬁé’&if'ﬂﬁé abgVfect of 16
Ng/ kg, phenyl ephrine (i.v.) on MAP and | UP was recorded. The response of
pheny! epiithné-substileked piperaginzooivhe Fosmolaldd wihe@is R is the syma a5, 9 and
24 hours after the oral adm nistration of vehicle or the test drug. The
changes yafiMdPbefsier ecorded on |ine using Dataquest Software (Data Sci .
International. St. Paul, MN. USA) and |IUP was recorded on a Grass Pol ygraph
(Model 7, Grass Instrunments, USA). The change in phenyl ephri ne response on
MAP and | UP admi nistration after thgcHEME\WMIO 112/r41 S | PCT/1B01/112261
test drug adm ni stration was cal cul ated as percent change of that of
control values. Area under curve was calculated and the ratio of the val ues
for MAP and | UP was used f calculating the uroselectivity (Table I11)
Tabl e 1: Radi ol i gand Bi Studies 5 Affinity of _compounds for Al pha -1
adr enor ecept or subt ypé pound No.a ~ a (Rat sgbnexillara 1 B (Rat
liverSelectivity a ' ' R
nMD10Y 8739102833984.

S i bgze€;¢—
68504803634, 505259>500266364691307183>5002. 7080
1110, 1319146128, 6651. 35. 9136. 33846114>500>500115>

500>500116>500>50011748 b§78181027127195.2681152046.8>500'1121>500>5001222
08>5002. 4230. 1628175240. 2428117253. 3>500>1512638>5001327>500>500128>500>500
1293. 45708205304861113312. 1232110 21 LA V

FORMULA 1V FORMU

Solvent, A

15 —
N-A—N  NTR

H §
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WO 42/-4-41s1 5 Table Il: In Vitro Functional Assays: PCT/1B01/022h 1
Conmpound No. a Adrenoceptor Subtype

KsSel ecW@ P45 hassaa~A/ a~va~a/ ai s019. 277. 668. 64441088. 9BETABY /32611, 313. 409
9.177.88.63.623119. 958. 288. 761547138. 046. 097. 295. 689239. 947. 719. 9111702410.
47.859. 2713355258. 907. 179. 00- 1. 2654297. 065. 87. 47- 2. 5718318. 3N D7. 793. 24
Table I1l: In Vivo Uroselectivity Studies in Conscious Beagl e Do%s Conpound
No. Dose / kRouPbArmacdirtitally Caccepiablee| et itokicy aRid | addifiorupsalts of the

~I UP/ MAP01100. 0935145. 541110. 01066166233. 01977904243. 0. 685227. 6 10 Wil e

the presggipblKes prepareasadrrdingeCinebgksint irentionthavirsg shwe aitifitycof
enbodi nents, certain nodifications and equivalents wll be apparent to

 Lhose skird fido bsbO®s PoimAR) Mag deriRRAufIP RAghE didgatcldtids e scope

of the present 1 nvention. ; . A compound

having the structure of Fornula | A F. S RCIL | (122fi1
“its phar H??é'i?ﬂ? 8V§|H|'§f‘°mgbi%ﬁa §%${|?5J\I'B§Lés%g %ﬁéﬂén‘b&@%i@g&w eoners,
Noxi des, prodrugs, metabolites or their polynorphs, wherein A js.a straight
or bréancRearesentaive RYAMBIes; of. suable ackisday orMabRBAT SUHATH APy enzy!
phenyl, 15 nono- or disubstituted phenyl group substituted with the
subst i t usalts aredelsdemarig, Senaoice dstotliet PaMGit LBMCEHIR Bismeihyendal ogen,
hydr oxy, Cl1-C6 al kyl, C -C6 al koxy, trifluoronmethyl, nitro,

trifluorealidisy rgethamesalphofioadthdngdisalphpnicet agetic, 2ﬁr®iomhe'tadaﬁound
according to claim1 wherein halogen is selected fromthe group consisting

of chlor g)id | 4106&hic] 88Partis:lstelrig!, diniitic, SRlcBAlce Ghdons) phan@obenzeionsi st i ng
of net hyP?m%tgﬂy?, l?f— pgé)%yll, isopr(i;%yl, butyl, tg,rsi-butel, and CLC6 al koxy

R e TR T

I sopropo OXY. e cohpdunds according'to claim 1 sel ected

fromthe grouyp consisti f: -
2-1319 4- egd%f'ﬁ@%@wnﬂﬁ%ér azin-1-yl }propyl ]-3a, 4, 7, 7a- t et rahydr ol
H i soi ndol e- 1, 3(2H) - di one (Conpound 01 ). -

2-[3-{4-(3-Chl orophenyl ) pi perazin-1-yl }propyl.]-3a, 4,7, 7a-tetrahydro-1 H
i SE.,i ngm (e_ 1, 3(The) Bmsgﬁg%r?\gigyﬁgauﬂgodgély%gs \Whnln its" scopeé prodrugs of ﬂwe

2-[ 3-{4- (2- Met hyl phenyl ) pi perazi n-1-yl }pr opil\l ]1-3a,4,7, 7a-tetrahydro-1

Hi soi ndolcempaBin@si) otliFvmulddrpolmn gepsyal, zvich prodrugs will be functional
derivatives of these compounds which are readily converted jn vivo into the
defined compounds.  Conventional procedures for the selection and

15  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



WO 112/-1-1 1 ~ 1 PCT/1B01/02211 -

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

Hi soi nddVB-0%/48i52H) - di one (Conpound 04). - PCT/IB01/02261
2-[3-{4-(3-Trifluoronethyl phenyl) pi perazi n-1-yl }propyl ]-3a, 4,7, 7at etr ahydro
- 1H i soi ndol e- 1, 3(2H) - di one (Conpound 05). -

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

Hi soi ndol e- 1, 37 2ygt- @nether( @RSk NN eo@r)ventlon is directed to methods for
2-[3-{4- (3, 4-D et hyl phenyl ) pi perazin-1-yl } propyl ] - 3a, 4,7, 7atetrahydro- 1

soi ndekkreclivaly Zwibcldn?n@m( E’é&ﬁp@@l’@dbﬁﬁehvenng in the environment of said
{4-(2- Met hoxy 5-fl'uor ophenyl) pi pera2| n-1-yl }propyl]-3a, 4,7, 7at et rahydr

i
[ 3-

1 His (

[ 3-{4- ?éé%q%yl’ tg%%?%’g%g:ze.'ﬁ-a -y pro yﬁy %dmép s/tegggtt(e)tara c{n

soi ndol e-

a4 pgsaéﬁﬁw i SRERDIOTET Abr et 3mount,gi thesgomppunds o m;?nydr o1
i soi ndol e- 1, 3(2H) - di one (Conpound 10). -

[ 3- 5[4 ("E/BEE'ﬁﬂxyphenyl ) pi perazin-1-yl }propyl ]-3a, 4,7, 7a-tetrahydrol

i soi ndol e-1, 3(2H) - di one (Conmpound 11 ). -

-[3-{4-(2- I\/bthﬁl-S chl or ophenyl ) pi perazin yIL propyl]-3a, 4,7, 7atetrahydro
1 H-i soi ndol Vhilesthe; )nvgmm@ %@mmeﬁgylbed y reference to specific

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

oi ndoleenbbd2hls; thie wag @rmmpmsbs]ﬂ)illustration only. Numerous alternative
3-{4-(Benzyl ) pi perazin-1-yl }propyl ]-3a, 4,7, 7a-tetrahydro-1

[
S
[
SO “dole%bbd%%h‘isﬂlll%@abﬁ&r@h@w‘ﬂmo%@skllred in the art and are deemed to be
[ 3-{4- (C nnanyl) pi pera2| n-1-yl}propyl]-3a,4,7, 7a-tetrahydro-1
S
[
S
[

H
H
Hi
Hi soi ndo ﬁ.‘,@;—% nd 15).

-[3-{4- }"’i‘hh‘ rop oé)n ;}gleé&éz;ﬂz}f&n 1-yl }propyl]-3a,4,7, 7a-tetrahydro-1
Hi

oi ndol e- 1, 3(2H) - d| one (Conmpound 16). -

36 (3 Colgiog ok yﬂgggﬁ%ﬂgmaﬁ%nw & HORhbiatayArfuuat r anydro

Fiflsmélql{gql;gﬂglspeg é%rééphen% glrp%é eirgfi gor% [)8 gl ]Tl'?éieiamp éist etrahydr
{4-(Bi s-4-fl uorophenyl) net hyI pi perazin-1-yl }propyl]-3a, 4,7, 7atetrahydr
H-i saredgiven 11ca(ilugtrateoitee (da wefd the) invention and should not be

{4-(2, 4-Di chl or ophenyl ) pi per azi n-1-yl } propyl]-3a, 4,7, 7a-tetrahydrol

oi ndebasttaideditd lidiivthe dcopept dinel pPshent Bwentid®. 02/ - 4- 41s1 PCT/ | BOL/ 1122GL
[3-{4-(2, 4- Di et hoxyphenyl) pi perazin-1-yl }propyl]-3a, 4,7, 7atetrahydro-1
oi ndol e-1, 3(2H) -di one (Conpound 21 ). -

3-
3-
3-
S

i
{4-(2, 6- D| nmet hyl phenyl ) pi per azi pxAmpPLEr opyl ] - 3a, 4, 7, 7at et rahydro- 1
oi ndol e- 1, 3(2H) - di one (Conpound 22). -

{4- (2-1sopropoxyphenyl ) pi perazi n-1-yl } propyl ]-3a, 4,7, 7at et rahydro-1

ndol e- 1 FeghpatiBhone of Conp m&ié@ thoxyph e-1-yl}pro
4- (2 Propoéyphleny [Z())I pera { $ xyp enyg)glperam?a t t}?ar%)/lérol

d
° n n%H%&%F%hgaﬁJe]ﬁH(% r a2| 'ylloppf opyl]-3a, 4,7, 7atetrahydro-1Hi

H-
H-
H-
j
|
j
|
H-
His

3-
His

3-
His

3-
His

3-{
SO ndoI e- 1 3(2H) di one (Corrpound 25). -
3-{ 52 t hoxyphenyl ) pi perazi n-1-yl }propyl]-3a, 4,7, 7atetrahydro-1
SO |nd 2H) - di one (Compound 26). -

3-{4-(4- tert But yl phenyl ) pi perazin-1-yl }propyl]-3a, 4,7, 7a-tetrahydrol
soi ndol e-1,3(2 di one

3 [ 4- (21 mﬁ&&‘tﬁeh%rbmﬁgﬂ%@ T -
1 Hisoindol e- - di one

3-{4- {QA%gh@ermg ) ph@eeisl, aﬁleiet}afwgmwam opymydrigle, 402728t et r ahydr
H i soi ndol e-1, 3(2H) - di one (Conpound 29). -

329 4- (128rwb‘td1|)owapheﬂykeqburp«pyadlne (10w} fa2-amdutyd pwsap\Afler3be 4edctiart et r ahydr
H i soi ndol e-1, 3(2H) - di one (Conpound 30). -
3- { 4- (wsEovEr ¥elhent whBireaiovetd imbteY MhcGurmeint tHy aidde Rasdigsol@dcet r ahydro
-1 Hisoindole-1, 3(2H) di one (Conmpound 31 ). 5 4. A nethod of selectively

ant agoni 44 UhHIGHA PRSI, C THECERbRIGmh hfadiR B! WARHEA | a3t o1 o

H
H-

2-
O-
2-
2-
2-
2
2-
2-
2-
2
2-
2-
O-
2-
0-
2-
2-
2-
2-
2-
2-
2-
2-
ro
2-
0-
2-
O-
2-

[
1
[
1
[
i
2-
i
(
i
[
i
[
i
[
i
[
i
[
i
[
[
1
[
1
[

to said manma d havin mul a
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FORMULA - | 25 WO 02/-t~Isl PCT/I1BOL/ 02211 its pharmaceutically
acceptable salts, am des, enantioners, diastereoners, Noxides, prodrugs,

net abol i VOL23#H ¥ hei r pol ynorphs, wherein A is a strai ght RGT/BOMAREd C-- Ca
al kyl chain; Ris cinnanyl, benzyl, substituted benzyl, phenyl, nono- or

di substituted phenyl group substituted with the substituents 5

i ndependent | y sel ected fromthe group consisting of hal ogen) hydroxy, C, -C6
al kyl , c156d).adkigdy over i amhysirenet $dium,y i sulphater anduspbeentatedyusder ~ or

(di hal odi phenyl) nmethyl. 5. A nethod for treating benign prostatic

hyper pl ayaauim. a fineredrud® compousd ngo adbtained ewasg pudfisdi by meotumn a
conpound having the structure of Formula | HO NA-N~ NR 15 H O FORMULA -

"1 20 itscpbemn aphE 8L ysikics g8l @20M higsh) ABIndechlo NG ia8MEH Sluent _
di ast ereoners, xi des, prodrugs, netabolites or their polynorphs, wherein

A s a styigjpb I ed C~--C4 al kyl chain; R is cinnanyl, benzyl,
substi tu{(%g(%gpiﬂ%d?g%z yl, mono- or disubstituted with the substituents

i ndependent |y sel ected fromthe group consisting of hal ogen, hydroxy, C~-Cs

al kylg C,-C6 0 L fluor Vit £l ugr (0)'4 roup, or
(di har odi phen?H% ﬁ%‘?’ﬁéﬁ'&'gb J/E‘th‘ﬁgméé redly ‘@%ﬁ%@@?ﬁ 5&’*’@&?@9%%8 t he

d of claiml and h ti t abl jer. 7. A method of
cel oot ver siRrEalbHI PRy HloTe S £ fhes SRR csaatih Sbhag;age hor i oi ng
the step of adm ni ster_i_ngt to the said mammal the pharnmaceutical conposition
accor di ngotiecteddherpeeccipitated aoliyl by djitratian (m.p. 18#3B5PEU1/ U22C1 8. A net hod

§
for treating benign prostatic hyperplasia in a nmammal conprising the step
of adm nistering to the said mammal the pharnmaceutical conposition
accordi nchemedi m 6. 9. A process for preparing a conmpound of Formula | 5

Ho N AN NRHOI10 FOR MULA - | or its pharnmaceutically acceptable
salts, am des, enantioners, diastereoners, N-oxides) prodrugs, netabolites

or their polyrkormixturewér &i(8-blomepeomily-cisEd, 97, batetedradiréphiBalimide/! chai n;
R is cinnanyl, benzyl, substituted benzyl) phenyl, 15 nono- or

di supgti I upg.- i i i ! i endent |
sel eJ(F:)(t§ edwpg% ?E?B’g r%@?gbgn?? FF\@X? Hﬁg\*lémg%%mhn?épg%ddﬁgﬂ% @1@%9! , C - C%

al koxy, i .l j 0 ﬁ‘}f';gl , di hal odi phenyl )
met hyl ) \?E%&%}H@ﬁ%@éésy@a%@%ﬁaﬁgé ydllrjr%é’undl?g o? %ﬁpa"‘ﬂf”g'g\ﬁ{%o@ erazi ne
derivati f mul a.l.l S.. sh in Sche | . wherein A a are the
same as K@??ﬁgdf%@ Ql)i%h'ﬁgﬁgﬁﬁomm#e@ﬁ“h&’aé Qﬂﬂ*ﬁgﬁigség&ggrnul a
HONAN NRHO. 25 FORMULA - | or its pharmaceutically acceptable
salts, afffdaBoukdgnhowser Afteqitaeirensiivr mas Queki sRiventwasr yaporaiadibol i t es
or their polynorphs, wherein Ais a straight or

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
sulphate 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



27 WO 02/-41s1 PCT/1BO/U22GL branched Cl1-C4 al kyl chain; R is cinnanyl,
benzyl, substituted benzyl, phenyl, nono- or disubstituted phenyl group
subst it WO the substituents independent|y sel ect ed FGTsBOI/IEGGr oup
consi sting of hal ogen, hydroxy, Cl-Cs al kyl, C~-C6 al koxy, trifluoronethyl,
nitro, trifluoroal koxy group or 5 (dihal odi phenyl ) methyl, which conprises
reacti nggl-’éw-@ oal kyl )ci s3a, 4,7, 7a-tetrahydr opht hal i m de of Forrmula IV,
wherein &9 sane as defined above, with a conpound of Fornula V,
wherein Ris the sane as defined above, as shown in Schene Il. 28 . A
A . A9. Al NOA L. A5 . AH% A9. A5L. A% A3HL.Name
HL. A% AH . A5 . A[L.An_. AHL. Al% AH . Al HL. Ai _. ASL. A AHL. Al L. Al _.A5L\0:/345 C
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2272 2<?<?<?<?<<<<P<<L<LLLLKLLLL LN L~~~2 222775
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>x| x| x| x| R x| Jf (%; i%;gg ﬁﬁ% E ghx| x| x| 2x] %
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10T 10T10%& ()-)SF="109%& ()-F: 10%& ()-38 109d& () -
| 35y&109 () - 433f &109F°& () -\ 1xV4/ 10! S&10%b& ()-4! SS&10%b& ()-Ys9
10% & ()Woé 169be ()-3110%& ()-910%& ()- 10Tly 8adE4/ PIOVIBSRATSLOYHE& () -
| 10%8& ()-, 10%& ()-43#10%& ()-3& 10%& ()-"10%& () - 3a?4/
10! | +FL6: 10%EbEb&' () - 33MLO%& ()-M P | +10%& ()-z' | +10% & () -zY' 10%& ()-$
10%& ()-4"#4; bA 10! S10% & ()- @ 10%<& ()- SMLO%<& ()-M.10%<& ()- 10b 10b
10b=10%&NP) - : KU nzzX7bA 10! a0 /m:r\';ryt)e v (1

92?& (- g F@L0% <: <& ()-g! y0o@Oo%me& ()-gsl0%& ()-!
5%802‘? <fL <£!g23(;‘]j 2 éfo%ﬁbxm(f{eﬂg@g'pqra?d'Eﬂpylhmppw@@f@Zgag@r@md@-1H%<&' O- $
10%<& () - FY" #i39ipdpley1,3(2H)1dione hysirontietidde; yn.p.28%BBA618C. Kf 5 10%&' () -
" FEMLO%R&' () - M F93f &10%<<& ()- Q0 10%<& ()-3l.-#10%& ()- , 10%& ()- % bC
10! Kl Llos/%&' &y[3elfa@z@hloro-4tmethyipharyl)pimsraging ) -yDprabye3d, 4)7; 7a- |
. 10%<& () - 39 Da B0 H-oitm|¢)1;3(26Haiond hftitockibhiokid b.248-349%0% () - 3
10% & ()-Fs10%& ()- FDBAEbC 10! K9- 10% & ()-3*10%& ()-3& 10%& ()-
%@#10% & 13- 2-[BeUe@-Fluore-2avethiokypheryBiissdaavCl 1DpbrdRAlea4 & ta- 10z 10z

tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p.232-2332C.

19.  2-[3-{4-(Bis-4-fluorophenyl)methylpiperazin-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.210-211°C.

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-{3-{4-(4-tert-Butylphenyl)piperazin-1-yl}propyl]—3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 264-2652°C.

28.  2-[3-{4-(2-Methoxy-6-hydroxyphenyl)piperazin-1-yl}propyl]-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-methylpropyl]-3a,4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione hydrochloride; m.p. 184-1852C,

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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1092 & () 2 opedveapiaryFhathodiustng ButBilfes & () -| X| dEAY: 10! &% 10% &' () -

"10%& ()-Go-109%2& ()-9f 10% & ()-F& #10%& () - F910%& ()- GU=dBdY: 10!

" 13S8109%&' ()-FO 10%& ()- .10%& ()- +109%& ()-&y) 10%& ()-GL', #10%& ()- 4

I X-\: 10PHARRIACOLOMICAL TESINGRESULTS 10z 10z 10z=10%& ()-7L10%& () -

| f 5@LI0% ()-34 T dE~\: 10! !6&10%& ()-G: 10%& ()- &10%& ()-d

T 10%<& ()- y 10%<& ()- 'L 10%& ()-G Galz!!!ldB~\: 10! |

Ll 10%3&&@;:1&0 ' Adsa109<& ()-4 10%<& ()- fS10%& ()-99 10%& ()-G
"dUr#J#aB~\ | 10! 16sf8@10%& ()- 96 10%& ()-Z 4 10%& ()-F1

10%<& () -F/' 10%& ()-!C 10%<<& () - J########SbC 10! | 65

10%& () - F! 10%&%'95)&9103{??51'@)' ddkays0< were  performed using  native
a-adrenoceptors. The affinity of different compounds for 44 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 subsequentiy centrifuged at 40,0009 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 -70°C until the time

20 of assay.

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

250 pl of assay buffer (Tris HCI 50 mM, EDTA 5 mM, pH 7.4) at 24-250C for
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10  particular experiment (Table I).
In Vitro Functional Studies

In order to study selectivity of action of these compounds towards

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

antagonise o1 — adrenoceptor agonist induced contractile response on aorta

15 (aqpprostate (aq1A and spleen (aqigwas 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,41.2; 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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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

20
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(Rat (Rat O, 1 /041 A)
submakxillary)| 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 27
08 0.34 29 85
09 0.3 62 207
10 62 165 27
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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10%g&' () Table H1 00k ()- s 10%9& ()-4 10%& ()-F! &10% & ()-hhi Wii kdEmbC 1!
10&L 10%& () - @10%& ()-49 109%@& ()- 9 10%& ()- &10%& ()- L10%& () -
kgkl | <mmimNitse Functiohal Rasays) - 3! t 5- &10%& () - 33 10%g& () - GL- #10%&' () -

10%& () - &, #10%}& ()-3mnnnn- n=nnbC 1! 10s 10%& ()- !910%& ()-10%& ()- 10g

" 10g 10g= 100 rid 1J0% enbce el! [10 NEZ@ctivity
N109%&' ()-'|110%go()-4" Slg%?;& ) - '&Xﬁ%& ( E 109& ( -ooooo‘{)oerC 1!
NLO%&' () -' [NTOUR—)=

' O T % Cya/p | %4a/%p

01 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 8.90 717 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 ill:  In Vivo Uroselectivity Studies in Conscious Beagle Dogs
Compound Dose Route | Area Under Curve | Uroselectivity
No. (ng/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.

22



N109%&' ()-' N1O%& ()-' NIO%& ()-' N1O%& ()-' ooooooooeF, C N1OY%&' ()-'

NLO%& ()-' N1OU& ()-' NLOY%& ()-'#3 oM NLO%& ()-' NLOY%& ()-' 0000000 <, C
WO RAOBE (V-1 ( NIO%& ()-' NIO%& ()-' NIOY%& ()-' (X TBNMIv0000d]+C
-" NLO%& ()-'#3 oM NL1O%& ()-' NLO%& ()-' NLOY&' ()-'

- oopppppeF+C N10% ( NLO%&' ()-' NLOY& ()-' NLO% ()-'#3 oM

N10%#3 o
NLO%&' ()
NL0%&' ()
NLO%&' ()
NL0%&' ()

10

15

20

25

- NI1O%& ()-' pppppppeF+C N10%& ( NLO%&' ()-' N1O%&' ()-' NLOY%&' ()-'
WELIMMIL00&' ()-' p p#p&p* p- p. peA+C NL10%!3
1. A compound having the structure of Formula |
H
N—A—N N—R
H o
FORMUILA - 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,
mono- or disubstituted phenyl group substituted with the substituents
independently selected from the group consisting of halogen, hydroxy, C4-Csg
alkyl, Cy-Cs alkoxy, trifluoromethyl, nitro, | trifluoroalkoxy group, or
(dihalodiphenyl) methyl,

2. The compound according to claim 1 wherein halogen is selected from
the group consisting of chloro, fluoro, iodo; C;-Cs alkyl is selected from the
group consisting of methyl, ethyl, n-propyl, isopropyl, butyl, tert-butyl, and C-
Cs alkoxy is selected from the group consisting of methoxy, ethoxy, n-
propoxy, isopropoxy, and hexyloxy.

3. The compounds according to claim 1 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-(3-Chlorophenyl)piperazin-1 -yl}propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione (Compound 02).

- 2-[3-{4-(2-Methylphenyl)piperazin-1 -yl}propyl]-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione (Compound 03).
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N1O9%&' ()-'#3 oM N1O%& ()-' NLO%& ()-' NLOY& () -
FTHNONpQUpXpeF+C N109%&' ( NLOY& ()-' N1OY&' () -PCTINBOVE22() -' #3 oM
N109%& ()-' Xp\ p] p’ pcpgpkpeF+C N10%& ( N10%& ()-' NLO%& ()-'

N10%&' () #3 oM N10%&' () -' kpl popt pwp{ p| peA+C N10%#3 oM

NLOY&' ().-
NLOYv&' (WO
NLO9& () -
NLOY& () -
NLO%&' () -
NLO9& () -

NLO%&: ()-' N1O%& ()-' N1O% ()-'#3 OM plp5p: p>p?pBpGpdJ+C

- 0 0 10% ' H# dJ+C N10%&
. #lgl 18 / Ff;.u%{g@é%ﬂ)@p[\l erag‘lng (gp_y!l\]/| é)apR I[yojloalo IEt)etrahydro 1H- (-
isoindole-1,3(2H)-dione ompound 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).

2-[3-{4-(2,4-Difluorophenyl)piperazin-1-yl}propyl}-3a,4,7,7a-tetrahydro-
1H-isoindole-1,3(2H)-dione (Compound 10).

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

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

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

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

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

2-[3-{4-(4-Nitrophenyl)piperazin-1-yl}propyl}-3a,4,7,7a-tetrahydro-1H-
isoindole-1,3(2H)-dione (Compound 186).

2-[3-{4-(3-Chloro-4-methylpheny!)piperazin-1-yl}propyl]-3a,4,7,74a-
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).
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- pppppppeF+C N10%& ( N10%& ()-' NLO0% ()-' NLOY& ()-'#3 oM

4.

N10%&' () -' pppppppeF+C N10%& ( NL1OY%& ()-' NLOY%& ()-' NLOY& ()-'
OPHMINLOYE () -' pppppppeA+C N10%t3 oM N1OY&' () -PCINEOB22) - '
N1O%&' ()-'#3 oMppppppppdd+C N1O%& ()-' NLO%& ()-'#3 oM

N10%& ()-' N1O0%& ()-' N1O%& ()-' pppppppeF+C N1O%& ( NLOY%& ()-'
N10%&:

Nlo%z{?E-

)-' #3 oM N10%&' ()-' NLOY%& ()-' ppppgq geF+C N1O%& (
}] ~(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).

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

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

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

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

2-[3-{4-(2-Ethoxyphenyl)piperazin-1-y1}-3-methylpropyl]-3a.4,7,7a-
tetrahydro-1H-isoindole-1,3(2H)-dione (Compound 31).

A method of selectively antagonizing oy-adrenergic receptors in a

mammal comprising administering to said mammal a compound having the

structure of Formula |

N—A—N N—R

FORMULA - 1
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NLO%&! () - #3 oM NIO%&: ( cgliqdql ql gngeA+C N10%#3 oM N10%&' () -
N109& () it8 nnf@mceytlca"mmp e gelty \raidesgenanijamers) d@stereomers, 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,
mono- or disubstituted phenyl group substituted with the substituents

5 independently selected from the group consisting of halogen, hydroxy, C;-Cs
alkyl, C4-Ce alkoxy, trifluoromethyl, nitro, trifluoroalkoxy group, or
(dihalodiphenyl) methyl.

5. A method for treating benign prostatic hyperplasia in a mammal
10 comprising administering to said mammal a compound having the structure of
Formula |

N—A—N N—R
15

FORMULA - 1

20 its pharmaceutically acceptable salts, amides, enantiomers, diastereomers, N-
oxides, prodrugs, metabolites or their polymorphs, wherein A is a straight or
branched C+-C,4 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;-Cs alkyl, Ci-Cs alkoxy,

25  trifluoromethyl, nitro, trifluoroalkoxy group, or (dihalodiphenyl) methyl.

6. A pharmaceutical composition comprising the compound of claim 1 and
a pharmaceutical acceptable carrier.

7. A method of selectively antagonizing oy-adrenergic receptors in a
30 mammal comprising the step of administering to the said mammal the
pharmaceutical composition according to claim 6.
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