e3eé<6&T23i 16 J A N Z003  ARYLPI PERAZI NE DERI VATI VES USEFUL AS

ROSELECTI VE ALPHAL- ADRENOCEPTOR BLOCKERS 5 1. Field of the In‘eﬁu A 3
present invention relates to certain novel piperazine derivatives aV|gm@
protracted uro-sel ective a,-adrenoceptor antagonistic activity exceedlng
those of previously described conpounds. The conpounds of the present

i nvention hold prom se for treating benign prostatic hyperpl asj|

This invention also relates to nethods for nmaking the hovel 10 m@ﬁ M ‘w
pharmaceutical conpositions containing the compounds, and neth

treating benign prostatic hyperplasia using the conpounds. 2. Desc?ﬁﬁ?lon
of the Related Art Areview in J.Med. Chem, 1997, V.40, No.9, 1292- 1315,
descri bes the nost inportant 15 pharmacol ogi cal options avalgmmwmm “mmm
present in the treatnent of benign prostatic hyperplasia. Th WMW"
successful therapies are based on a-adrenergi c receptor antagoni Sgusrd
androgen | evel s nodul ation by Sa-reductase inhibitors. Sa-reductase
inhibitors are of limted effectiveness In terns of inmediate synptomatic
and urodynamc relief. a,-antagonists appear to be nuch nore effective and
provi de i nmedi ate subjective s tomati c |nProvenents and are th §m9re t he
20 preferred AOAEPFRAZRE DS‘f“’ﬂ‘lé‘ét AP WRPTFG %ﬁtﬁLBTAIOAfDREé%qESWRﬁngéﬁ rate
hypertrophy. a,-adrenoceptors are also present in blood vessels and play an
inmportant role in the regul ation of bl ood pressure CONFI RVATION COPY 16 J
A N 2003 Thus) oc, - adrenoceptor antagonists are of particular inportance as
they were originally devel oped as anti hypertensive agents and are |likely

al so to5have g beng@qugklﬁwggg; on lipid dysfunction and insulin

resi stance, which associ ated with essential hypertension. The

more inportant of the &y, ;ﬁél&ﬁﬂﬁ%&&@ elﬁ&t AT %%hg@graﬁﬁé?d&Waﬁ@BtHanglsed
in the 5 managenent of BPH are shown bel ow. PRAZOSrN O TERAZCSI N

protracted uro-selective o,-adrenoceptor antagonistic activity exceeding those of previously

described compounds. The compounds of the present invention hold promise for treating benign
prostatic hyperplasia (BPH). This invention also relates to methods for making the novel
10 compounds, pharmaceutical compositions containing the compounds, and methods of treating

benign prostatic hyperplasia using the compounds.

2. Description of the Related Art

A review in J.Med.Chem., 1997, V.40, No.9, pp.1292-1315, describes the most important

15 pharmacological options available at present in the treatment of benign prostatic hyperplasia. The
two most successful therapies are based on «t-adrenergic receptor antagonism and androgen levels
modulation by So-reductase inhibitors. Sc-reductase inhibitors are of limited effectiveness in
terms of immediate symptomatic and urodynamic relief. o,-antagonists appear to be much more
effective and provide immediate subjective symptomatic improvements and are therefore the

20 preferred modalities of treatment in the control of benign prostrate hypertrophy. o,-adrenoceptors

are also present in blood vessels and play an important role in the regulation of blood pressure.

CONFIRMATION COPY
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However, nost of these known drugs are associated with vascu

effects (e.g.) postural hypertension, syncope, dizziness) headaches, etc.)
due to lack of selectivity of action between prostatic and vascul ar
a~-adrenoceptors. Cearly, a~-adrenoceptor antagonists which have
inherently greater selectivity for prostatic a,-adrenoceptors offer the
potential of increased 5 urodynam c benefits. This underscores the .

i nportance of the discovery of prostate-selective a~ adrenoceptor

ant agoni sts which will confer urodynam c inprovenent w thout the side
effects associated with existing drugs. Recently, it has been denonstrated
that the prostate tissue of higher species |ike nman and dog is overval ued
by low affinity a-adrenoceptor subtype. This makes it possible to devel op

10 agents Wity o2l OgllCertl th@lbnRE AN barki AR G HaI21a0 Bief dlre RGBT oped

states. The prgyéﬁfafﬁbeﬁklon irected to the devel opnent of novel

a~-antagoni st g 2 BEW Gl AS3ikAl aRb RATa8Zd Be FMYBELO 6 ligid Wistinctiphead er
selectivity ofgggﬁ'ohxgagfgst a adrengéeptofs and which would thus offer

sel ective rel iiﬁ‘s&m( ishRSHALE B XORRbAIPRIYciAS Wit bssasialayparhiial.
hypert ensi on. ere are many descriptions in the literature of the

phar macol ogi cal ~acijinble@Spa&aosi 18 8fadkénoddptdn aphgonisls whigherrazirrvety usedim thg .
Med. Chem - Chi mi ca Therapeutica , 1977, V. 12, No. 2) pp. 173-176)
descri bes subsfishaiRet srBPH aes@ABIYIw. phenyl pi perazi nes having cycl o-inido

al kyl side chains shown bel ow as anorectic agents with no CNS side effects.
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20 Q/~". NN(CH)n-N,, R~33 16 JAN 2003 The synthesis and

phar macol ogy of sone 2-[3-(4-aryl-I-piperazinyl)propyl]-1H 5 1
bent [ de]i soqui nol i n-1, 3- (2f ~-di ones/ 2, 5- pyrrol i di nedi ones (J.??Ldﬁghlgﬂgﬁl
Soc., 1986, V. LXILI, pp. S29-530),

of N-(N -aryl -N -pi perozi nyl net hyl ) -4-(4' - net hoxyphenyl ) pi peri di ne- 2, 6-di one
s(J., Indian Chem Soc., 1978, v. LV) pp.819-821 }, and of

N- (N -aryl pi perazi nyl al kyl)- phthalimdes (J. Indian Chem Soc., i979, V.
LVI) pp. 1002-1005), as shown bel ow, have been reported. The conpounds were
shown to exhibit antihypertensive and CNS depressant activity in
experinental animals. R(~~~An ~1-3\ i AF~' ONOON O0"'"~0 ~3 ON

O However) in those papers there is no ntion of the. .adr cent ocki ng
activity of 20 theé@“@&ﬁpﬁﬂﬁdgfmﬁﬁHﬂ?ﬁUg&FHE??“ﬂ%%?uWH%ggfﬁ%wﬁﬁég%?gg%%bnt
of benign pr 05; ?sttu?al r}],we?trer?slioafx,s Lﬁcggefjdiggﬁess? th%‘ic'heé etc.)I dub to lack of selectivity of action

between prostatic and vascular cu-adrenoceptors. Clearly, cu-adrenoceptor antagonists which have

inherently greater selectivity for prostatic «,-adrenoceptors offer the potential of increased

5 urodynamic benefits. This underscores the importance of the discovery of prostate-selective ou~
adrenoceptor antagonists which will confer urodynamic improvement without the side effects
associated with existing drugs.

Recently, it has been demonstrated that the prostate tissue of higher species like man and
dog is overvalued by low affinity cua-adrenoceptor subtype. This makes it possible to develop
10 agents with selective action against these pathological urodynamic states. The present invention
is directed to the development of novel cu-antagonists, namely, a new class of piperazine
compounds, with greater selectivity of action against cua adrenoceptors and which would thus

offer selective relief for prostate hypertrophy as well as essential hypertension.
There are many descriptions in the literature of the pharmacological activities associated

16 with pheny! piperazines. Eur. J. Med. Chem.-Chimica Therapeutica , 1977, V. 12, No. 2, pp.

173-176, describes substituted trifluoromethyl phenyl piperazines having cyclo-imido alkyl side

chains shown below as anorectic agents with no CNS side effects.
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.16 JAN 2003 The earlier synthesis of various

1-(4-aryl - pi perazin-1-yl)-3-(2-oxo-pyrrolidin-1 yl/piperidin-1{§ )4AN<§G@3
and their useful ness as hypotensive and anti schem c agents is disclosed in
unpubl i shed I ndi an patent applications DEL 496/ 95 (March 3, 1995),

DEL/ SO0/ 95 (March 21, 1995) and DEL/96/96 (March 29, 1996) by the inventors

herein. These conpounds had low ai 5 adrenergic blocking activity (pKi ~ 6
as conpared to >8 of the known a, -antagoni sts such as prazosin)) and
practically no adrenoceptor sub-class selectivity for a,,, vs. a,$ or a,p
adrenoceptors. It has now been di scovered that structural nodification of

t hese conpounds fromlactamto di oxo conpounds, i.e., from 2-oxopyrrolidin
to 2,5- dioxopyrrolidin and 2, 6di oxopi peri di ne, enhances the adrenoceptor

bl ocking activity, and also greatly increases the 10 selectivity for a,” in

conparison to a, B-adrenoceptor blocking activity, an essential requirenent
for conpounds to be good candidates for treatment of BPH 3. Objects_of the
| nvention An obj ecThofsynthesispaed abrmiappieayt jobnsomendr&fbtre; -pigersznyppupy -
novel aryl pi perazine 15 derivatives that exhibit significantly_ greater

a, ,, - adrener dieez[ddliswitinglin-p3t(Bcdjonetfrrualidingdipges Wﬁﬁﬂﬂ@k%h&éo%“’ds

in order to provide specifi4c treatment for benign prostabi,c Gﬁgﬁréﬁasi ot
is al so an objrecRITBOKHY-Nremhi-pRereanyRE I it o metoRphcy BpiPY e5T'S"BE: t he

novel compounds. It is a ftuther object of the jpyention to provide. .
conposi tions dBHaRERMLS0eN7HdyEV ww&a&%@ﬂ:ﬁ?‘@wﬁw‘éﬂ%‘&% - ‘?hﬂm{lﬁxﬁg“
treatnent of benign prostatic | asi 16 JAN.2003 4.  Su Y ~of
the Invéntion @ﬁé‘gﬁb‘g@@hﬁ%ﬁqtlﬁﬁg{gﬁg&pg‘c‘to%ﬁoséraseg‘ﬁc i[t\’leel?/vé’ aY)csbe%n rr?r%\%fj' g%ass
of piperazine derivatives of general .Fornul.a I 0 . Y~
N 2 R 22N b i Snimed SR s GRS oISl RSP,

3

are i ndependent ln¥ CHor N, m0-3; n=0-4;, R" R are
animals.

o OO [,
R .
@—N N—(CHpn—A A= 0 T 0
7 0O T 6]

OCH;3
n=13

15 |
(8]

However, in those papers there is no mention of the adrenoceptor blocking activity of
20 these compounds, and thus their usefulness in the treatment of benign prostate hyperplasia did

not arise,



independently selected from H F, C, Br, OCH,6 OCHs, OCH2CF,) SCF,, CH,,
'CZH,, CF,, isopropyloxy, and cyclopropyl; R is H R6, OHor

substituted or unsubstituted al kyl 15 chain containing |-6 ca?:\?rp g?mmm
and R4, Rs ~'e H, C,., alkyl, substituted or unsubstituted phenyl, or a
5-nmenbered spiro ring. Preferably) R, is H R2is H d or CF" R3) R, and
R =H Y=0and Q= CHwen m-and n=l; or R is H R is OCH, R-, R~
and Rs = H Y =0and Q= CH when m= 0 and n = 2. 20 Conpounds within the

scope of Fornmula |I but having the structure of Forrmula Il below Z Rl
~~~nN_~~2 ~ X~/ RB~Z- RZ6 O~ O 16 JAN 2043 wherein n, X, Z, Z', R ~,
|t~ and R3 are as defined for Fornula | and wherein mM = 1-4, are preferred

as sel ective and potent a~~-adrenoceptor antagonistic activity over the
a~g- and a~oadrenoceptors. In Fornmula Il) preferably R~is H Rais H Cl
or CF3, and R3is Hwhen M =1 and n =1; or R~is H RZis OCH3, and R3
i n =2. 5 The present i nvention al so provides

is Hwhen ni =1 an

phar maceut i cal conﬂg‘gl tcﬁ%‘ﬁrs phesishePft vauue i op-BBsPEH ﬁBés@é?t‘? Eymlidin'l'
hyper pl asi a. These . i ons ri ean effective apmount, of at ast
one of the abolPEs %ﬂﬁ%‘kw g TR ses St (S pasEv bty Seap B eciosed
and/or an effectiv t | east cid
204 £1 on-sal - TP BsPE e et arp (8500, BRE Ff¥?écaece9% Ty bad RS gy 45

illustrative |jgjs ljﬁ{\%d}d{é& the dnyention is diven below
d BERT/Sd h98RA f c
CO ound Cheri caI )%a C Hﬂ) e mvcno s herein: nlthesc compo s had lowa,

4- Fl | > - 2
. 1- [ 5 ( (2-§I\/Et Egiﬁgﬁeny‘% gcgél n- M 6]”23 %‘éﬂ% gl gx)%g%r r OM%- an(%go %%5%522:3
C1-[4-(3-Trifl 1-vl
LT s oo stk ol ek et 0T
o 1- (4- (3- Chi oreeHaedNors. At RE LA b&n%hs%v]ereéﬂ\(atzsuﬁctgﬂa%&ﬂﬁ'é’aﬁm drehells cl)mmgg faane2

6. 1- [ 4- (2- Pyri mbetl bPiiBRs @dhpoubdsy ik 3rdn? o] Qm{%OisdhiaxprM&}dB{ WRABK! - | -
[ 4- (3, 4- D met hyl phenyl ) pi per azi n- 1- yI] 3- (2, 5-di oxopyrrolidin-1-yl)propane8

lS,-A[N42 S, (F)’ge gyl pHipedpipétidihe, lenkdnbes3hé Zdréncfdb;iaéeqwdkm@la!cdh@ dndy A} ERRA B créases thé

1- [ 4- ( 240kt hox ydeavigyl 1k, P &Y dmipatisbn tpld], 5-diréndeedptod ibibe iRy Rétivity,tin Bsstntiyll rpduitbadHe
10.

1-[ 4- ( 2- Met hoxfop leenyduhds tp ée gaddneahdiydids-far tedinendefBEEPYr r ol i di n-1 -yl ) et hane |
: - [ 4- (3- Met hoxyphenyl ) pi perazi n-1-yl]-3-(2, 5-di oxopyrrolidin-1-yl)propane
: 2[ 4- (4- Met hoxypheritiesiafidrednyantion y| | - 3- (2, 5- di oxopyrrolidi n-1-yl) propane
An object of the present invention, therefore, is to provide novel arylpiperazine
15 derivatives that exhibit significantly greater o, ,- adrenergic blocking potency than available with
the known compounds in order to provide specific treatment for 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 invention to provide compositions containing the novel

20 compounds which are useful in the treatment of benign prostatic hyperplasia.



5 13,

1-[4- (2- Met hoxyphenyl ) pi perazin-1-yl]-3-{2, 6-di oxopi peri di n- 14yh) g,

14. I-(4-(4-FIuorophenyl)piperazin-I-yIj-3-(2,6-dioxopiperidiﬂ-ﬁ:jﬁﬁﬁﬁgggxe
15. 1-[4-(4-Chl orophenyl) pi perazin-1-yl]-3-(2, G di oxopi peridin-1-yl)prapane
16.

1-(4-(3-Trifl uoronethyl phenyl) pi perazin-1-yl]-3-(2, 6-di oxopi peridin-1-yl)pr
opane 17.

| -[4- (2- Fl uorophenyl ) pi perazi n-1-yl]-3-(2, 6-di oxopi peridin-1-yl)propane 10
8. 1-[4-(2-Methyl phenyl) pi perazin-I-yl]-3-(2,6-di oxopi peridin-1-yl)propane
19. 1-[4-(2-Pyridyt)piperazin-1-yl)-3-(2, 6-di oxopi peridin-1-yl)propane 20.

| -(4- (3-Chlorophenyl)piperazin -1-yl]-3-(2, 6-di oxopi peridin-1-yl)propane
21 .

1-[4- (3, 4- D net hyl phenyl ) pi perazin-1-yl]-3- (2 6- di oxopi peri di n-1-yl ) propane
22. 1-[4-(2- Pyrlnldyl)plpera2|n [-yl]-3-(2, 6-di oxopi pcridin-1-yl}propane 15
23. of the Invention

| -[4-(3-Met hox hen I erazin i oxopi peri di_n-1-yl)propane
2 4[ ( yp zbov mentxoncd objcctl es are achxevcccij by a ngveﬁ) class of plpem;‘/me? genvatwes

| -[4-(4- Met hox phen in-1-ylj-3-(2,6-di oxopi peridin-1- yI)propane
25. 1-(4-(2- Nb V%ké%?@ﬁgﬁ%é$a2|n | -yl ]-4-(2, 6-di oxopi peri di n-1-yl ) but ane
26

1- (4- (2- Met hoxyphenyl ) pi perazi n-1-y1J-3-[ 2, 5-di oxo- 3- phenyl -pyrolidin-1yl]p
ropane z0 27. .

| -[ 4- (Phenyl ) pi peridin-1- -3-[ 2, 5-di oxopyrolidin-1-yl]propane 8 16 JAN
Z003 5. Detailed Desg&Lgi' Rgthe Invention Sa. Synthesis of the
conpounds of the inve;;;e? The conpounds of the present invention may be

prepared by one of the ac n 5 sequences (Schemes I, Il & I11) shown
bel ow to yield conpourds dﬁ Fofmula Il wth TRe R% R1R3, R4, R5, Ra, m
n, Z, Z, Qand Y groups a&LHjpH-OH—abhveN TheX g materialg for
Schenmes |, Il and Il may be SU|$any adaﬁted/to pz udb t he nore general
conpounds of Formula I. 10 Scheme’- | Scheme-1 shows the synthesis of
conpounds of the Formula Il in which R, R2, R3, R4, R5, Ro~m, n, Z, Z,
Q X, ad Y are as defined earlier. The preparati on conprises condensing
a,, mdicarboximdes of Formula Il with

1-(4-aryl pi perazin-1-yl)-wchl oroal kanes of Fornmula IV, 15 in the presence
of a base and an organic solvent at a tenperature ranging from 80-1500C for
a period varyiwigrehetyns@noBs; 33 XM Qusml Z'carp indehsadentih EHao NN, @sPa)d+ 0g; R,, R, are
1- (4-aryl pi perazin-1-yl)-w[N(a, wdi carboxi m do)] al kanes of the Formul a
where R and R2dependentlytselecrehfribmgH, §i Ve Bra®0i e ORHaRCH,Chn SCEy, Cilat Gy, sER)
preferably tetrabutyl anmoni um brom de) are particularly useful in

cat al ysi ng t hesopemglokyand @ologropyl; R, is H, Rg, OH or ORg; Ry is a substituted or unsubstituted alkyl

15 chain containing 1-6 carbon atoms; and R4, R, are H, C,; alkyl, substituted or unsubstituted

phenyl, or a 5-membered spiro ring. Preferably, R, is H, R, is H, Cl or CF;, R;, R,, and R =
H, Y = O and Q = CH when m=0 and n=1; or R, is H, R, is OCH,, R;, Ryand R, =H, Y =0
and Q=CH whenm =0 and n = 2.

Compounds within the scope of Formula I but having the structure of Formula II below

(CHé)mfi:L§
(CHz)n——CH—‘CHf"N X“< 5 a

8

20



~S v ANZ2003 10 Z7 R (~aan ~l~zINIR ~ Z Rz 3 Schene-| 15(CHz ~m~ Z~

~(~ ~ (~2)g--CHCHz" N~N~ ' ~Z R O~OR3H(~2)ny O ' g m
2003 Schene - Il The conpounds of Formula Il can al so be prep dJ
condensation of the piperazines 5 10 of the Formula V with the anhydrides

of Formula VI wherein R, R2) R3, Y) Z Z, X) and mi are as defined above.
~~~2Z RL\ + 2N--.(CHa)n-CHCH2- ~X--~/ OOORs Z R2 (~'z? 15 ( O 1~
O~Z R ~(CHnCHCHZ ~~~RR Z 2 3 Schere-11 20 11

wherein n, X, Z, Z’, R’1, Rz and Rs are as defined for Formula I and wherein m’ = 1-4, are
preferred as selective and potent oua-adrenoceptor antagonistic activity over the cus- and ouo-
adrenoceptors. In Formula II, preferably Ri is H, Rz is H, Cl or CFs, and Rz is H whenm’ = 1
andn = 1: or Riis H, R2 is OCHs, and Rsis H whenm’ = 1 and n = 2.

5 The present invention also provides pharmaceutical compositions for the treatment of
benign prostatic hyperplasia. These compositions comprise an effective amount of at least one of
the above compounds of Formula I, or preferably of Formula II, and/or an effective amount of at

least one physiologically acceptable acid addition salt thereof, with a pharmaceutically acceptable

carrier.
10
An illustrative list of particular compounds of the invention is given below:
Compound Chemical Name
No.
15 1. 1-[4-(4-Fluorophenyl)piperazin-1-yl]-3-(2,5-dioxopyrrolidin-1-yl)propane
2. 1-[4-(2-Methoxyphenyl)piperazin-l-yl]-3—(2,S-dioxopyrrolidin-l-yl)propane
3. 1-[4—(3-Triﬂuoromethylphenyl)piperazin-l-yl]-3-(2,S-dioxopyrrolidin-l-yl)propane
4. 1-{4-(2-Pyridyl) piperazin-1-yl]-3-(2,5-dioxopyrrolidin-1-yl)propane
5. 1-[4—(3-Chlorophenyl)piperazin-l-yl]-3-(2,S-djoxopyrrolidin-l-yl)propane
20 6. 1-[4-(2-Pyrimidyl)piperazin-1-y1]-3-(2,5-dioxopyrrolidin-1-yl) propane

7. 1-[4-(3,4-Dimethylphenyl)piperazin-1-yl]-3-(2,5-dioxopyrrolidin-1-yl)propane

8. 1-[4-(Phenylpiperazin)-1-y1]-3-(2,5-dioxopyrrolidin-1-yl)propane



16 JA N 2003 Schene-111 The conpounds of Formula Il can al so be prepared by
al kyl ation of the a,w 5 10 15 20 di carboxi m de noiety with

a, W di hal oal kanes fol |l owed by condensati on of |- (whal oal kyl) di 1:5 b.(bAanm3
t hus obtained (Formula VI1) with |I-aryl pi perazines (Fornula VII1) as shown
bel ow, wherein R, R2, R3) Y, Z Z, X, m and n are as defined above. The
reaction is preferably carried out in the presence of a base and an organic
solvent at a tenperature rangi ng from 60-100C for a period varying between
10- 24 hours to produce the corresponding

1- (4aryl pi perazin-1-yl)-w[N(a, wdi carboxi m do) ] al kanes of Formul a 1.
Phase transfer catalysts) nore preferably tetrabutyl ammoni um brom de and
pot assi um i odi de, are useful in catalysing the reaction. (CHm Z, R H N
X-~ONO~\Z(~2)~y'~a--( R3 (~~-m O1~ 0O~ Z R ~(CH?an~CH CH2 ~X~~ R2
R3 Z Scheme-I111 12 16 JAN 2003 In the above Scherres) where specific
bases, acids) solvents) phase transfer cat alysts etc are nentioned, it
is to be under 8t ood-H&Methargphenyhriperaziod dly @c?l"%}%’i??&rm'ﬂ’d'éééﬂ)??t%%fer
catalysts) etc , known to those skilled in the art e used

Simlarly, thel$eadtliédtrMetharepheopbrirerptindatlat- fzénd‘WPY‘ﬁ'gl‘q"ééé’t')F‘Bﬁ%e may be

adj usted according to the desired needs T artin azi nes of the
Fornmul as 1V, Viknd Nif$- N%ft”é""l’(l’l’&f\ﬂ/?‘n”?‘ﬁ"f‘ﬂ%'ld'lnfﬁ érfsdé'f‘ﬁi’?y'ﬂgl ‘@Vﬂfyhgé"l’ﬁ‘é% by the

b 21501 U S ThacarkeatelpsBhutivigbact ?é%ﬂymvmo@*ﬁ-%ﬂ)a%%z% 073)
Al 1982

Aa0ar el 5SSt e g Munchoo e d i YR M R AR PO
Resul ts The af fly X tIy[4CHl F’tluorop %%%lilpegézugi-y ]-'3?(2,'6%‘{(%(051';)%&9-”)%%%?Ubt ype of

a- adr enocept or “Can

15.  1-[4-(4-Chlorophenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane
16.  1-[4-(3-Trifluoromethylphenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane
17.  1-[4-(2-Fluorophenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane

10 18.  1-[4-(2-Methylphenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane
19.  1-[4-(2-Pyridyl)piperazin-1-yl)-3-(2,6-dioxopiperidin-1-yl)propane
20.  1-[4- (3-Chlorophenyl)piperazin -1-yl}-3-(2,6-dioxopiperidin-1-yl)propane
21.  1-[4-(3,4-Dimethylphenyl)piperazin-1-y1]-3-(2,6-dioxopiperidin-1-yl)propane
22.  1-[4-(2-Pyrimidyl)piperazin-1-yl}-3-(2,6-dioxopiperidin-1-yl)propane

15 23.  1-[4-(3-Methoxyphenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane
24.  1-[4-(4-Methoxyphenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane
25.  1-[4-(2-Methoxyphenyl)piperazin-1-yl]-4-(2,6-dioxopiperidin-1-yl)butane
26. 1-[4-(2-Methoxyphenyl)piperazin-1-yl]—3-[2,5-dioxo-3-pheuyl—pyrolidin-1-

yl]propane

20 27.  1-[4-(Phenyl)piperidin-1-yl]-3-[2,5-dioxopyrolidin-1-yl]propane



be assessed by receptor binding assays (RBA' s) described in the exanpl es
given below. It should be noted that the identification and
characterization of the foregoing receptors is still in progreskelﬂANdZU[B
that their types and subtypes are subject to review and refinenent.

Receptor binding and in vitro functional assay studies described bel ow

i ndi cated that the conpounds of the present invention possess sel ective and
potent a", adrenoceptor antagonistic activity over the a,B and a,p
adrenoceptors. The present invention also provides a nethod to denonstrate
the selective affinity of the conpounds for prostatic tissues over vascul ar
ti ssues. 20 Further, the exanples presented bel ow describe a nethod to
treat BPH in mammal s wherein the test conpounds all eviated pressure at
dosages which did not result in significant change in blood 13 16 JAN
2003 pressure. Several of the conpounds of present invention denonstrated
mani f est selec%|V|tZ £ Erostatlg EISSUGS i n conparison to known
conmpounds, suc Yepliolat ¢ The conmpounds of the present
invention also | owered the bl ood pressure with prol onged duration of

action. The conpounds of the present invention have been denonstrated to be

useful for treating 5 qar m | ooded so?ﬂ%xmm%?d mammal s. These conpounds can
be adnln|stereﬂlora§¥%—Ur‘ﬁg%gﬁggréﬁfy—rn—suﬁF bl e pharmaceuti cal

t Pr ef ds of Lnventd
1704° 2 et hoxypheryt FarRar o A e oy SRR PR b oo of U 516590 opane

( Compoungl No. aaenkﬁskgméaeswegzg@mﬂ&%yk%m Pfyiaa'c&nﬂ,oux&slom&%ﬂﬁx with the R,

dloxopyrrolldln 1
| -[4-(2-met hoxﬁgﬁeﬂ%har iRPEH,AZ ZNZL Winki- § gllipk 2 BrALOABR. PRI sghﬂé kiR gaPane

(Conpound No. 1 maceufi cal'l'y acceptable, non-toxic, acid addition
salts of the CmWﬁ £ 11t b las @uﬁﬁﬁl Hz?%@ﬂ& 'pR)Gud@QlYé f&te rgaﬁrauadnkﬁoaaas Qf the
free bases of Formulas |- and ormed with inorganic or organic
aci ds, by net hpgaumal | knomn |n the art and may be used in place of the
free bases. Representative exanples of suitable acids for formation of such
acid addition salts are malic, 15 fumaric, benzoic, ascorbic) panoic,
succinic) bisnmethylene salicylic, nethanesul fonie, ethane disulfonic)
acetic, {@pr opi ogéemet-grtaric) salicylic, citric, glueonic, aspartic,
stearic) palmtic, 1taconic, glycolic) p-am nobenzoic) glutamc)
benzenesul fam c¢) phosphoric) hydrobrom c, sulfuric, cyclohexylsulfamc,
hydrochloric and nitric acids. The present invention also includes wthin
its scope prodrugs RhentdIEsheNROYAMSsiOf cdMpduatdBiltasFomant ih Which R | FENRE Ay,
such prodrugs will be functional derivatives of these conpounds

Rs,Rg, m’, 0, Z, 7', Q, X, and Y are as defined earlier. The preparation comprises condensing

o, m-dicarboximides of Formula III with [-(4-arylpiperazin-1-yl)-@-chloroalkanes of Formula IV,

16 in the presence of a base and an organic solvent at a temperature ranging from 80-150°C for a
period varying between 8-24 hours to produce the corresponding 1-(4-arylpiperazin-1-yl)-w-[N-
(o, @-dicarboximido)]alkanes of the Formula II where R} and Ry have the meanings given above.
Phase transfer catalysts, prcfcrably tetrabutylammonium bromide, are particularly useful in -
catalysing the reaction.

20



Wwhich are readily converted in vivo into the defined conpounds.
Conventional procedures for the selection and preparation of sujtable
prodrugs are known. 14 16 JAN 200 The invention al so incl udasétﬂAN 2003
enanti onmers) diastereonmers, N-oxides and pharnaceutically acceptable salts
of these compounds, as well as netabolites having the sane type of activity
The invention further includes pharnaceutical conpositions conprising the
nol ecul es of Formula | and |1, or prodrugs, netabolites) enantioners,
di astereoners, N-oxides, or pharmaceutically 5 acceptable salts thereof, in
conbination with a pharnmaceutically acceptable carrier and optionally
i ncl uded excipients. In yet another aspect, the invention is directed to
nmet hods for selectively blocking a,~ receptors by delivering in the
envi ronnment of said receptors, e.g., to the extracellular nedium (or by
adm nistering to a manmal possessing said receptors), an effective anount
of the conpounds 10 of the invention. The invention will now be
illustrated by the following non-limting exanples. Preparation of
1-[ 4- (4- Fl uor ophenyl ) pi perazi n-1-yl]-3-[2, 5-di oxopyrrolidin-1-yl]propane 15
(Conpound No. 1) Schene-1: A mxture of 2,S-dioxopyrrolidine (0.S00 g, S
mol )) |-[4-(4-flcsy enyl) piperazin-1-yl]-3-chl oropr/©pane 48Ry, S
mmol )) potassiumc rboaate (0. 802 g, Sk?ﬁCﬂﬂo%ﬁﬂaﬂahtékéggﬁfy%%é;gnium
brom de (0.322 g,4 \b in acetone (2S m) s reflux for & ars 20
at 80oC with stirringI The sol vent was evaporated off in vacuo and the
residue was suspended in water (80 nl). The aqueousgepl ution was extracted
W th chPoroforn1(3xé50n1), and the 15 16 J A N 2003 organic |ayers
conbi ned, washed with water (2x50 ml), dried over Na2S04 and evaporated in
vacuo to give the title conpougd. The product was purified by col um
chromat ography over flash silida gel using chloroformnethanol (98:2) as
eluent; yield 1.00 g (65%, oil. 5 Schene-11:
| - am no- 3-[4-(4-fl uorophenyl) pi perazi n-1-yl] propane (0.700 g, 2.95 mol)
and succinic anhydride (0.295 g, 2.95 mol) were refluxed in pyridine ( I O
m} for 10 hours. €] anhydride (2 m, excess) was added and the mixture
was further refluxedtfo hours. Sol vent was_renoved in vacuo and the
resi due was suspertded Wn wWater and exyracy ed f Rehl orof orm (2x25 i }.
C}ganiéolayers wer e coaﬂbﬁedpﬂwa§ﬁstley er %{25 m ), @ried over

L 2=

Scheme-1

15
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10 Na2S04 and concentrated. The compound was purified by col um

chromat ography over flash silica gel using chloroformnmethanol (98:2)
eluent; yield 0.436 g (46%, oil. Schene-111: A m xture of 16 JAN%‘B
1-chl oro-3-(2, 5-di oxopyrrolidin-1-yl) propane (1.54 g, 8.80 tnnol),

1- (4-fl uorophenyl)pi perazine (1.58 g, 8.80 tnnol), potassium carbonate
(1.21 g, 8.80 15 mml) and potassiumi odide (0.146g, 0.88 tntrtol) in

N, N- di met hyl formam de (25 ml) was heated at 100C for 18 hours. Sol vent was
evapor at ed under reduced pressure. Residue was shaken with water (25 m),
extracted with chloroform (2x25 m), and the organic |ayers conbi ned,
washed with water (2x20 ml), dried over Na2S04 and concentrated to give an
oil which was purified by colum chromatography over flash silica gel using
chl orof orm net hanol ( 98:2) as eluent; yield 20 2.00g (71%) oil. 16 16 J
A N 2003 The hydrochl oride salt of

1-[4-(4-fluorophenyl) pi perazin-1-yl]-3-(2,5-di oxopyrrolidin-1 yl)-propane

( Conpound No. Sghe Iformed in quantitative yield by the addition of

et hereal hydrogen chloride solution to a nethanolic solution of the free
base and ttie resultant precipitate was collected by filtration, mp
246-2470C. 5 Preparation of . . .

1- [ 4- ( 2- met hoxy pheI PEPYRfSYS fprmuly {1 can also beprepagsdbX s9ndensadion ©0 g PiPERAE RS ne

(Compound No. 2) 10 Schene-I: A mxture of 2 S~|iaxqgpysraqlidi ,(3.68 Q)
37.24 mol), #f %“&-F("?l‘ﬁf’jH‘BSNJE)%@H{HF?%‘?*%@F%‘Q? X-FYI-"EFT‘T ?‘étlé%ﬁéér gp?’?pa%’ea“?fg. 0
g, 37.24 mol), potassium carbonate (7.70 g, 55.8 nmmol) and

tetrabu ylannﬁﬁﬁgﬁyﬁpg W& (2.38 g, 7.4 mol) in acetone (100 m) was
refluxed for 12 hours at 80oC with stirring. The sol vent was evaporated off
in vacuo and the residue was taken up in water (80 ml). The aqueous
solution was extracted with chloroform (3 x 50 m) and the 15 organic

| ayers conbi ned, washed with water (2 x 50 m ), dried over Na2S04 and
evaporated in vacuo to give the title conpound. The product was purified by
col uim chromat ogr aphy over flash silica gel using chloroformngthanol (99:1
) as eluent; vyiel@Hgr g (65 %) in oil. The hydrochl ofi de saft

prepared by the ne%hgd Lescribéﬁ aboeN TfEHG o LR A X 2003
Scheneﬁll: A m xtgfe @f b chl oro-3-(2, 5-di oxopyyrolidin-tyl) gropaae
(28.00 8n1 159. 5 nunol), 1-(2-nethoxypheny|)pipérazin hydr ochl ori de (36.45
g, 159.5 mmol ), potassium carbonate (44.03 g, 319 nmol ) and pot assi um
iodide (1.58 g, 9.57ol) in N, N-di met hyl f or mani d€ (115 m)

’

(CHp)m™
. 1
Ao R

O 1

N /N
(CHpn—CH—CHy =R /X—</ }Rz @

R, Z

Scheme-IL

20
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was heated at 80C for 17 hours and the sol vent was evaporated under reduced
pressure. Residue 5 was suspended in ethyl acetate (600 m), e A
water (5 x 100 ml.) and dried over Na2S04 and concentrated toV\gls@ejA\fN(zhoa
whi ch was purified by col umm chromat ography over silica gel (100 200 nesh)
usi ng chl orof orm net hanol (99:2) as eluent; yield 55.1 g, (80l), oil. The
hydrochl oride salt of this product was forned in the manner descri bed
above; np 199-202C. 10 1-Chl oro-3-(2,5-di oxopyrrolidin-1-yl)propane can be
prepared by the reaction of 2,5 dioxopyrrolidine and ,

1- brono- 3-chl oropropane in the presence of potassium carbonate and

t et rabut yl anmoni um brom de in acetone. Preparation of

1- (4- (2- met hoxyphenyl } pi perazin-1-yl]-4-[2, 5-di oxopyrrolidin-1-yl]butane 15
(Conpound No. 9} Schenme-111: A m xture of

1-chl oro-4-(2, 5-di oxopyrrolidin-1-yl)butane {11.0 g, 58.04 mmol),

1- (2- met hoxyphenyl ) pi perazi ne hydrochloride ( 12. 99 g, 56. 85 nmol),

pot assi um car bishemelll16. 02 g, 116.09 mml) and potassi umi odi de (0.577 g,
3.48 mol) in N N-dinethylformam de 20 (45 m) was stirred at 100C for 18
hours. N, N-di net hyThorcaaieuds whdosvdpdi seedisat be atrpred byr dodaice dnlie the-
resi due was taken up in water (100 m) and extracted with chl oroform{2x100
m ). The extr ditebopispde dmpied ovily wa-<SSuloalkarss cdollownd r Ay esondensetionr ofudda-
pressure to give 1 18 16 JA N 2003 ) ) )

[ 4- ( 2- met hoxy gAY fisaphoxinyids,thys Qhtained (FormyladyIDy Wiy F-aryiringragines- (Fenmyls: Wke aas
an oil which was purified by colum chromat ography over silica gel (Z30-400
mesh) uing cHPOYoOPEr HstRolI Ry 880 $) 2. & Beptd 0 ¢ie et defingd phovey) Thegrsaggion
oil. Hydrochloride salt was prepared by the nethod descri bed above; np
218-220C. 5 1-Epekrablysapisd sutdn b Bissrneeifiadrs 2ad 3 oFgicapikent ald IHRPCRIUEH BRERR by
the reaction of 2,5 di.,oxopyrrolidine and 1-brono-3-chl orohutane in the
presence of pdfaREPIOR CdPbdReHd vanine: itresh ddyf AoHib I RIATUSE Bisicaespondngdr@ne.
10 Preparation qf, ) ) o

1- [ 4- ( 2- met hoX3PRESTHAY pv Bet B (e figprbpxigidopaliangs gt bymplar]- oPrse sl rapbstie

(Compound No. n:l'c:)gr% preferably tetrabutylammonium bromide and potassium iodide, are useful in catalysing the

10 reaction.

(CHp)m" ,

S A ™3 §R‘
N + H—N X—%{

o) o] /T =g,

|
(CHz)n—“(I:H"“CHz——Cl

Rs (vIm
15 441} L
(CH;)n—CH—CH;—N X :§
20 I|{3 ./ 7=/ "Ry (D

Scheme-II1
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Schene-1: A m xture of 2,6-di oxopiperidine (2.60 g, 23.02 mmol))

1-[ 4- (2- met hoxyphenyl ) pi perazin-1-yl]-3-~hloropropane (6.18 g, 23.02 mol)
) potassium carbonate (2.38 g) 17.27 mml) 15 and tetrabutylaangi

brom de (1.48 g) 4.60 mmol) in acetone (80 m) was refluxed fo GIQQLZQQQ
80C with stirring. The solvent was evaporated off in vacuo and the residue
suspended in water (60 m)) extracted with chloroform (3x40 mmpl ) and the
organi c | ayers conbi ned, washed with water (2.40 nl), dried over anhydrous
Na~S04 and evaporated in vacuo to give the title conpound. The product was
purified by colum chromatography over flash silica gel (230-400 20 nmesh)
usi ng chl orof orm net hanol (98:1) as eluent; yield 3.58 g (45 %), oil. 19
16 J A N 2003 The hydrochloride salt was prepared in the quantitative yield
by the method descnbed above; mp. 206-210C. Schene-111: A m xture of

1-chl oro- 3- (2, 6-di oxopi peridi n-1-yl)propane (22.06 gm 116.40 mol), 5

1- (2- met hoxyphenyl ) pi perazine (Z 1.9 SS|un1 arb nat e
( 16.06g, 116.40 m)’fb a‘%?ﬁﬂsﬂ’&t“a%&%’ifﬁfﬂ"%&t:%@“c i°“imn‘)V°é é’@ r%acl et

N, N- di et hyl f or mam de (90 m 0 r 17 hr

sol vent was ev“&‘bB‘FﬁPéﬁj( i & ger Hé'@ g‘?‘e%‘geﬁr"’é’g g@% P &ﬁléen\}\slagﬁaéle g%“o it ca ¥
ethyl acetate (400 m hed, wi t h wat er

NazSO, and conTentPyP &fhes sb‘ﬁ%‘ﬁ B prigney e\}\ﬁqlbg Hsed glml{%‘%’fﬁe éacglon %mlperyture it
h t h I 00-.2 f th I
chr omat ogr ap yﬂ§¥g§|ghﬁk%%“ %é@&%% CF“Q%ﬁ% iy Sgaﬂgng or m et hano

(99:1) as elue ori de salt was

prepared.in the qugg af“%sélvff’s ee's%tffa%, FollSuadd V&B\ma?exﬁl%aﬁ i€ 1HSHSA may

hydrogen chl ori de nanol I ¢ sol ut1on of ree base and

col l ected by f%l trig z?ﬂ ct he Lé| tg{;ﬁ RE@&EP'JAate‘?aI m%m 2965248 v 12'51 An

illustrative I oun e invention wi 5“‘éynt'ne5|zed
by one or nore | des )
1-[4-(4-F|uoro%ﬁg%yﬂ§%ﬁ%§?§§|%‘?55€ﬁgﬁgﬁéhgﬂ§f§§%g???g‘bgﬂhéﬁngﬂﬁfaﬁgﬁé

hydr ochl ori de; 246
1-(4-(2- Met hox ;l?)gzérzacglﬁng’lpgll‘]%%% ang di oggf)?rbgool?‘lgélzrzt-}g (Pafcc%rlc?g%)he

hydr ochl oride; mp. 199-202C. 20

10 5b.  Pharmacological Testing Results

The affinity of the compounds of the invention for each subtype of a-adrenoceptor can
be assessed by receptor binding assays (RBA’s) described in the examples given below. It should
be noted that the identification and characterization of the foregoing receptors is still in progress

15 and that their types and subtypes are subject to review and refinement.

Receptor binding and in vitro functional assay studies described below indicated that the
compounds of the present invention possess selective and potent o, adrenoceptor antagonistic
activity over the o, and a, adrenoceptors. The present invention also provides a method to
demonstrate the selective affinity of the compounds for prostatic tissues over vascular tissues.

20 Further, the examples presented below describe a method to treat BPH in mammals wherein the

tést compounds alleviated pressure at dosages which did not result in significant change in blood

13



16 J A N 2003

| -[4-(3-Trifluoronethyl phenyl } pi perazin-1-yl]-3-(2,5- dloxopyrrolldln 1-yl)p
ropane hydrochl oride; mp. 218-220C. '.AAN 2003
| -[4-{2-Pyridyl)piperazin-1-yl]-3-(2,5-di oxopyrrolidin-1- yI)propa

hydrochl oride; mp. 5 261-262C.

1-[ 4-{3- Chl or ophenyl ) pi perazi n-1-yl]-3-(2, 5-di oxopyrrolidin-1-yl)propane
hydrochl ori de; mp. Z30-231C. 10
1-[4-(2-Pyrimdyl)piperazin-1-yl]-3-(2,5-dioxopyrrolidin-1-yl)propane

hydr ochl ori de; mp. 196-198C.

1-[4- (3, 4- D net hyl phenyl ) pi perazin-1-yl]-3-(2,5-di oxopyrrolidin-1-yl)
propane hydrochl oride; mp. 244-246C. 15

1-[ 4- (Phenyl ) pi perazin-1-yl]-3-(2,5-di oxopyrrolidin-I-yl)propane

hydrochl oride; mp. 258 259C.

1- (4-(2- Met hoxyphen zin-1-vyl 5-di.o
hydr ochl ori de; p¥%§ y%@rﬁg L%zﬁ)&lpmz%i ]of grégcj Alﬂvefsﬂ'ggepn}g;\gtr%ted mamfest %{e)ct vl{ yq'n
al-yfjf O((:ﬁl g/ref ggxgcg{aen\lxs%%zlger z{rgonltoykrlown cgr%poSungsl gx)l(cgpag rtel‘ra()zhéircli,lcfg;(azaé{n t hﬁ]e

ﬁyf:lf Ogﬁl (I\)/f;[ ggx hen ;g%?‘ IHE]ventchl a]lso:?ovge%édSmg i)l ;P sI;Jrg | ltﬁl prolonge}é d)uPangrP gfn

1-[4-(4-Meth h
hy([jr O((:hl ori dgx&% e’?ly 2()2%' ‘%ﬂ‘ Lllied)res\ém mvent{on haveq)e (96%)(/){15"&91]6(‘1 gol uscle f?nptreap ane

ﬁygfo(cﬁls('\)’flt gng)’a%‘eb']&fgcg a@mgzinﬂ thantinbis 3Thee OoShQNQR! PR b hinidisttled ~RARPGNE

parenterally in suitable pharmaceutical compositions.

Preferred compounds of the invention are 1-{4-(2-methoxyphenyl)piperazin-1-yl]-3-(2,5-
dioxopyrrolidin-1-yl)propane (Compound No. 2), 1-{4-(2-methoxyphenyl)piperazin-1-yl]-4-(2,5-
dioxopyrrolidin-1-yl)butane (Compound No. 9), and 1-{4-(2-methoxyphenyl)piperazin-1-yl]}-3-

10 (2,6-dioxopiperidin-I-yl)propane (Compound No. 13).

Pharmaceutically acceptable, non-toxic, acid addition salts of the compounds of the present
invention having the.utility of the free bases of Formulas [ and II may be formed with inorganic
or organic acids, by methods well known in the art and may be used in place of the free bases.
Representative examples of suitable acids for formation of such acid addition salts are malic,

15 - fumaric, benzoic, ascorbic, pamoic, succinic, bismethylene salicylic, methanesulfonic, ethane
disulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, aspartic, stearic, palmitic, itaconic,
glycolic, p-aminobenzoic, glutamic, benzenesulfamic, phosphoric, hydrobromic, sulfuric,
cyclohexylsulfamic, hydrochloric and nitric acids.

The present invention also includes within its scope prodrugs of the compounds of

20 Formulas I and II. In general, such prodrugs will be functional derivatives of these compounds

which are readily converted in vivo into the defined compounds. Conventional procedures for

the selection and preparation of suitable prodrugs are known.

14



1- (4-(4- Fl uorophenyl ) pi perazi n-1-yl]-3-(2, 6-di oxopi peridin-1-yl)propane;
m p. 200-202C. 15

1-[ 4- (4- Chl orophenyl) pi perazi n-1-yl]-3-(2, 6-di oxopi peri di n-1-yl) propane
hydrochl oride; mp. 206-208C. fﬁ) JAR] 2003
1-[4-(3-Trifl uoronet hyl phenyl) pi perazi n-1-yl]-3-(2, 6-di oxopi peridin-1-yl)pr
opane hydrochloride; mp. 228-229C 20

1-[4-(2- Fl uorophenyl) pi perazi n-1-yl]-3-(2, 6-di oxopi peridin-1-yl)propane
hydrochl ori de; mp. 215-216C. 22 16 JAN 2003 .

| - (4- (2- Met hyl phenyl ) pi pcrazi n-1-ylj-3-(2, G di oxopi peridin-I1-yl)propane
hydrochl oride; mp. 20G 207C.
1-[4-(2-Pyridyl)piperazin-1-yl)-3-(2, G di oxopi peridin-1-yl)propane
hydrochl ori de; 5 m p.244-2745C. 1-[4-(3-Chl orophenyl)piperazin -1-ylj-3 -(2,
6- di oxopi peridin -1-yl)propane hydrochl oride; mp. 214-215 C. 10

1-[4- (3, 4-Di et hyl phcnyl ) pi perazin-1-yl]-3-(2, G di oxopi peridin-I-yl)propane
hydro chloride; | OWhﬁ@yqrﬁtlﬂlbaJm@llgggb?ﬁnéqnomers, diastereomers, N-oxides and pharmaceutically
1-(4-(2-Pyrinidyl)%iperazin-l-yI]-3-(2,G—dioxopiper[din-I-yI)propane

hydr ochl or i de; 3PS le pgjts of thgsecompaynds, as well as metabolites having the same type of activity. The
ﬁygf Ogﬁl (I\)/f;[ gg?% bxgc_g]ny ) tlgr?%;t%cz:sl ;r)]hal'mz:!allticg’l c(orznbgtg)lng Z:(O?n%lngggr :hg Imr:)lelculz/sl o)f %E)l(')n?u?anle

1-(4- (4-Met hox nyl iperazin-1-yl]1-3-(2, G di oxopi peridi n-1-vyl ropane
hy((jr O((:hl ori de: %ggﬁn%pﬁrgﬁg% gﬁ&bol%}/ ex]13ntion(1ers, diastereomgrs,pN—oxides, or- Xan)narl)ceut?cally

5 acceptable salts thereof, in combination with a pharmaceutically acceptable carrier and optionally
included excipients.

In yet another aspect, the invention is directed to methods for selectively blocking oa
receptors by delivering in the environment of said receptors, e.g., to the extracellular medium (or
by administering to a mammal possessing said receptors), an effective amount of the compounds

10 of the invention.

The invention will now be illustrated by the following non-limiting examples.

Preparation of 1-[4-(4-Fluorophenyl)piperazin-1-yi}-3-[2,5-dioxopyrrolidin-1-yl]propane
16 (Compound No. 1)

Scheme-I: A mixture of 2,5-dioxopyrrolidine (0.500 g, 5 mmol), 1-[4-(4-fluorophenyl)-
piperazin-1-yl}-3-chloropropane (1.28 g, 5 mmol), potassium carbonate (0.502 g, 3.75 mmol) and
tetrabutylammonium bromide (0.322 g, 1 mmol) in acetone (25 ml) was refluxed for 16 hours

20 at 800C with stirring. The solvent was evaporated off in vacuo and the residue was suspended

in water (80 ml). The aqueous solution was extracted with chloroform (3x50 ml), and the

15



16 J A N 2003
I-[4-{2-N@thoxypheny|)piperazin-l-ylj-4-(2,6-dioxopiperidin-l-yl)butane
hydrochl oride; m p. 190-192C q\AAN qa
1-[ 4- (2- Met hoxyphenyl ) pi perazi n-1-yl]-3-(2,5-di oxo- 3-phenyl pyrroli =yl
propane 5 hydrochloride; mp. 171-172C

1- [ 4- (Phenyl ) pi per adi n- 1-yl j - 3- (2, 5- di oxopyrrolidin-1-yl ] propane
hydrochl ori de; mp. 208-209C. 10 All the nelting points reported above are
uncorrected and neasured by an open capi | lary method using Buchi 535.
Receptor Bindi~ Assax 15 In vitro receptor bindine Receptor binding assays
(RBA' ' s) were perforned for native al-adrenoceptors. Rat submaxillary and
rat |iver menbrane preparations were used to assess the affinity for or.,,
and a, g subtypes) respectively. Aliquots of nmenbrane protein ( i 00 - 200
ng) were incubated in a final 20 volune of 250 m assay buffer (SO nM Tris,
0.5 MM EDTA at pH 7.4) with 0.5 nM [ prazosin for 60 m ns at 28C

Reacti on was §f%’ﬁf)é"é[°‘l§>‘f‘°’i‘%ﬂﬂ?ddwf‘fihﬁ P"’é’@ “@ﬁ’ R} Aiis eves NaoaSOu end eyaperated inper e
dried and bound radioactivity counted. Non-specific binding was determ ned
in the presenduele 8iva ghe filly comppynd; IbeR@d%ﬁ“@%P%6k6ﬁyGMSmﬁW@BW§2@§WW<W“

Protein was a s%gﬁd accordlng to the nmethod of protein estinmation by Lowy,

OH et al., 5P geloiamchlosgformgnethage] (08 Yaps shugny yighi11.00 & @a%yIotls ar e
listed in Table | . Table |
5 Scheme-II: 1-amino-3-{4-(4-fluorophenyl)piperazin-1-yljpropane (0.700 g, 2.95 mmol)

and succinic anhydride (0.295 g, 2.95 mmol) were refluxed in pyridine (10 ml) for 10 hours.
Acetic anhydride (2 ml, excess) was added and the mixture was further refluxed for 5 hours.
Solvent was removed in vacuo and the residue was suspended in water and extracted with
chloroform (2x25 ml). Organic layers were combined, washed with water (2x25 ml), dried over
10 NapS04 and concentrated. The compound was purified by column chromatography over flash

silica gel using chloroform-methanol (98:2) as eluent; yield 0.436 g (46%), oil.

Scheme-III: A mixture of 1-chloro-3-(2,5-dioxopyrrolidin-1-yl) propane (1.54 g, 8.80

mmol), 1-(4-fluorophenyl)piperazine (1.58 g, 8.80 mmol), potassium carbonate (1.21 g, 8.80

15 mmol) and potassium iodide (0.146g, 0.88 mmol) in N,N-dimethylformamide (25 ml) was heated
at 100°C for 18 hours. Solvent was evaporated under reduced pressure. Residue was shaken with

water (25 ml), extracted with chloroform (2x25 ml), and the organic layers combined, washed

with water (2x20 ml), dried over NapSOy4 and concentrated to give an oil which was purified by

column chromatography over flash silica gel using chloroform-methanol ( 98:2) as eluent; yield

20 2.00g (71%), oil.

16



Compound No.RBA (Ki nlvl)In Vitro Functional Assay CPKB)In Vivo
BPal AalBal AalBalDFal |l in mrHgDuration in m n. Conpound

1>25001 0007. 17. 06. 8S. 015. 0Conpound 2192448. 77. 67. 325120. 0Conpo

S001000- 7. 25. 0- - Conpound 416602100- - 5. 6- - Conpound ot SAN 2003
51061755. 35. 37. 0- - Conpound 61140>250 04. 75. 36. 5- - Conpound
74502826. 46. 76. 5- - Conpound 8575907. 5- 6. 6- - Conpound

91359. 08. 08. 346>180Conpound 10160023506. 96. 76. 9Conpound 11>2500>250 O- - - - -
25 16 J A N 2003 10 15 20 25 Conpound 12>2500>250 0--___ Conpound

1331 688. 68. 07. 950. 0>180Conpound 14671928. 47. 47. 120. 060. 0Conpound
155202016. 76. 06. 2- _Conpound 163457656. 5- 6. 9- _Conpound

1721 3968. 07. 17. 9s . .
19164>25Q 06. 4- 6. ngé%%goﬁﬁ %%ggﬂ%gggﬁ&ﬁmgéwggpaéﬁﬂlQHbQQEDMﬁ@M@ﬂhmn4~

2121301766. 56,
232170940- - ﬁ%@ﬂﬁgﬁgﬁﬁgggIgéggggpﬁgﬁgjQ‘ %gﬁﬁgef % %@?@?"%£ﬂﬁgﬁﬁﬁl
2630600- - —Cg)r;ggogen 318:4de39REA08 % TiethatSic solution of the free base and the resultant precipitate

was collected by filtration, m.p 246-247°C.

Preparation of 1-[4-(2-methoxyphenyl)piperazin-1-yl}-3-[2,5-dioxopyrrolidin-1-yl]propane

(Compound No. 2)

10 Scheme-I: A mixture of 2,5-dioxopyrrolidine (3.68 g, 37.24 mmol), 1-[4-(2-methoxyphenyl)-
piperazin-1-yl]-3-chloropropane (10.0 g, 37.24 mmol), potassium carbonate (7.70 g, 55.8 mmol)
and tetrabutylammonium bromide (2.38 g, 7.4 mmol) in acetone (100 ml) was refluxed for 12
hours at 809C with stirring. The solvent was evaporated off in vacuo and the residue was taken
up in water (80 ml). The aqueous solution was extracted with chloroform (3 x 50 ml) and the
15 organic layers combined, washed with water (2 x 50 ml), dried over NapSO4 and evaporated in
vacuo to give the title compound. The product was purified by column chromatography over
flash silica gel using chloroform-methanol (99:1) as eluent; yield 8.00 g (65 %) in oil. The

hydrochloride salt was prepared by the method described above; mp 199-202°C.
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16 JA N 2003 5 In vitro Functional Studies In vitro al-Adrenoceptor
selectivity In order to study selectivity of action of the pr nj)A
conpounds towards different a-adrenoceptor subtypes) the abili ts§ Nm
conpounds to antagoni ze al -adrenocept or agoni st induced contractile
response of aorta (a,p)) prostate (a,~) and spleen (a,a) was studied.
Aorta, prostate and spleen tissues were isolated from urethane
anaesthetized (1.5 gmkg) male wistar rats. 10 Isolated tissues were
nounted in organ bath containing Krebs Henseleit buffer of the follow ng
conposition (n~: NaCl 118; KO 4.7; CaClz 2.5; MgS04 7H20 1.2; NaHC03 25;
KHzPO4 1.2; glucose 11.5. Buffer was maintained at 37C and aerated with a
m xture of 95.% Q7.and .S, 2 z g i S 806 15015 dmd)),
(spl een and p%{g‘%‘%@?‘ "\/\ug%u@aoﬁl%fﬂg@{g’ss:*?@%a;e@ﬁ%gnnytlﬁég%igelg regng)nse was)
nonitored using a force displ n e (al=Yo M ard 03
recorders. 151%‘%‘%‘5‘8@%%‘”%@%%@%&@%? %%r g%%ﬁggl'réﬁgﬁhours%,&)? Bt 4e end
of equilibration perio concentration.g e Yy €S: i ine
(aorta) and pRetil éb‘ﬂ?l??fg POERTERIR g%gl.%{%?{?%/t e Ol&glr%ﬁg%‘%‘%?ﬂ@gﬁ #’h&te(ﬁgg )
absence and presence of the tested conpound (at ¢ i 1
and 10 wM) . AMesFer] %‘tgoé’% 1 H{ 'E“i}'“%gﬁlfgayﬁlpgfseeaapé)ﬁagﬁggé%ﬁ éegééecgggsésg%Kg&%%eues
in Table 1. 20 In vitro Receptor_ Sel ectivity Selectiwity, of .action,;of~the
present 5,orrpoﬁ’@%s“@@gde?é‘b@tﬂé’élacéﬁﬁi(@tmlé “PSW&&/“%W&% @fxe&%ﬁ%’) 4 484 06’?‘2}\,1&12%9@. ,

| 3,- and az-adrenergic, nuscarinic cholinergic) serotoninergic §5 HTz,.),
hi st ani ner gi ¢ afdtojcenangito giensi il which vas desifiee by eplynEchromsiearagy)overdicygel (100g
cal cium and potassium channels. Rat aorta was used to study the effect of
t he conpounds 200 nGestiT&ing- Eildpfocalneihaml X99:2) Bs tedt; fyfeld) SAING.260%).apil The
pot assi um channel s. Angiotensin Il receptor antagonistic activity was
studi ed i n rabpirtcradide salt dlasic proiwt wacoohddrie thyincuunee desotioxd abovd; BT PF WPt or
antagoni stic activity was studied in rat trachea, while guinea pig trachea
was used to study H 1 receptor antagonistic activity. Electrically
stinmulated rat vas deferens was used to investigate the effect of

a~- adr engcept or &hiohil b -dRpYrRINGAPHIPopaid 2O es preparad t byv ithey ruasons olid2, bd
using electrically stimulated rat ventricular strips. Results of this

selectivity Stdi'(g%pyirﬁ)liﬁﬂgvéﬂd ilfbr&rﬁ-@@klﬁor%ﬁmpéﬁahh Qh02pr$§8n6£bfi patdsyiurbtddfbynate and

tetrabutylammonium bromide in acetone.

Preparation of 1-[4-(2-methoxyphenyl)piperazin-1-yl]-4-[2,5-dioxopyrrolidin-1-yl]butane

15 (Compound No. 9)

Scheme-IIT: A mixture of 1-chloro-4-(2,5-dioxopyrrolidin-1-yl)butane (11.0 g, 58.04 mmol),
1-(2-methoxyphenyl)piperazine hydrochloride (12.99 g, 56.85 mmol), potassium carbonate
(16.02 g, 116.09 mmot) and potassium iodide (0.577 g, 3.48 mmol) in N,N-dimethylformamide
20 (45 ml) was stirred at 100°C for 18 hours. N,N-dimethylformamide was evaporated at reduced
pressure and the residue was taken up in water (100 ml) and extracted with chloroform (2x100

ml). The extracts were dried over Na:SO« and concentrated under reduced pressure to give 1-

18



Receptor Type plCs 15 20 25 30 35 ai-adrenergic Q adrenergic Miuscarinic

Hl - H st am nergi ¢ 5-HT2A ETA ETg Angi otensin |l Cal ci um Channel, Rotassi um
Channel NE : No effect {-) : Not tested Conpound 2Coneound QCAHEOJdHN 2003
| SNENENE4. 2- 5. 15. 05. 55.35.77.68.0-4.3-4.9-5.3NES NE NE 5.0 5.4 7.9 4.3 5.4
5.6 NE NE 28 J 1 16 JAN 2003 In vivo Antihvnertensive Effect

Anti hypertensive effect of sel ected conpounds according to the invention
were studied for their ability to | ower blood pressure in anaesthetized and
consci ous nornotensive and 5 spontaneously hypertensive rats via _

i ntravenous) oral and intraduodenal routes. Results are shown in Tabl es

and 3. Anaesthetized Nornotensive Rats Intravenous Route 10 Mal e wi star

rats were anaesthetized w.th urethange (2. Yin T L N2 Rick akot i d
artery were ci‘?ﬁhﬁfl“%ﬁlﬂ"é‘a"%eﬂl@@amﬁ?é &fg’%ﬂlgxcﬁg’}gﬂdmr f;?gﬁ \{/?/gér gyr%gzbér dglcci us |9ng
St at ham pressure_transducer. Data was recor nol 3 [
as using onl i MBGRYY calE;chomRGHARY JVE ! (%&%3230%%0%6?’@? rsggg%ﬁ%% rhelff

adm ni st ered conmpounds of_ the inventj.on, initial t . / kg
over a period (?ﬁfr-%sﬁs KBRS Y‘F‘(?rl%tq(?eﬁ'?%)l‘ 88%@”5{;\8%% Sﬁirt)e(vs?% ﬁcgggdn%} fhgeﬂ% %hgg ul'ts
are shown in 15 Table 1. For a select few of the conpounds) the bl ood
pressure Iomeﬁ?%@m@ﬁP@@tmﬂﬁb%Z%h?Tavenous adm ni stration was al so studied
at dosages of 0.03) 0.1, 0.3, and 1 ng/kg. Intraduodenal Route Mal e wi star

rats wer@ fasted for 18 hours. Rats were anaesthetized with urethane.

Fenoral 20 vein and carotid artery were cannul ated. A catheter was PI

ced
in the duodenulﬁﬁllﬂ@;bﬂdwS@XOpyrrolidin-l-yl)butane can be prepared by the reaction o

a
2,5-
dioxopyrrolidine and 1-bromo-3-chlorobutane in the presence of potassium carbonate and

tetrabutylammonium bromide in acetone.

10 Preparation of 1-[4-(2-methoxyphenyl) piperazin-1-yl]-3-[2,6-dioxopiperidin-1-yl)propane

(Compound No. 13)

Scheme-I: A mixture of 2,6-dioxopiperidine (2.60 g, 23.02 mmol), 1-[4-(2-methoxyphenyl)-
piperazin-1-yl]-3-chloropropane (6.18 g, 23.02 mmol), potassium carbonate (2.38 g, 17.27 mmol)
15 and tetrabutylammonium bromide (1.48 g, 4.60 mmol) in acetone (80 ml) was refluxed for 16
hours at 80°C with stirring. The solvent was evaporated off in vacuo and the residue suspended
in water (60 ml), extracted with chloroform (3x40 mmol) and the organic layers combined, washed
with water (2.40 ml), dried over anhydrous Na:SOs and evaporated in vacuo to give the title
compound. The product was purified by column chromatography over flash silica gel (230-400

20 mesh) using chloroform-methanol (98:1) as eluent; yield 3.58 g (45%), oil.
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| aprat ony. The conpounds of the present invention (at dosages of 0.3, 1, 3
and 10 ng/icg) were admnistered in the duodenum and bl ood pres uaé ﬁf@ 03
~nonitored for 3 hours. Results are recorded in Table 3. 29 16 Y NJ._ dg]
Table 3 5 10 15 20 25 30 Effect on nean arterial pressure in anaesthetized
nor not ensi ve rats. Conpound Dose Mean Arterial Pressure Duration No.

(nmy/ kg) (% Change from basal) of Action Conpound 2 1-19> 2.5 hr3-43> 2.5
hr 10-42> 2.5 hrConpound 9 1-19> 3.0 hr3-53> 3.0 hr10-57> 3.0 hr Conmpound 13
1-32< 3.0 hr3-40> 3.0 hr10-42> 3.0 hr Consci ous Nornotensive Rats Fenoral
artery of nornotensive male wistar rats, maintained on an overnight |ight
diet, were catheterized under pentobarbitone anaesthesia (35 ng/kg).
Fenoral artery catheter was exteriorized through the neck region for bl ood
pressure recordi ng. Conpounds of the present invention (at dosages of 0.1)
0.3 and 1 ngl kg) were adm nistered 24 hours follow ng surgery through oral

route in the form of gava to overnight fasted.rats, Bl po ressure and
heart rate V\erﬁ‘elhé‘gﬁ‘ihg’é’&e gﬁ?‘t"ﬁ“ PrRRArKp °8P“‘§F3Y°r¥é?%r%§’§lffﬁ%‘g‘{°?%’ﬁ§4ﬂgﬁv§i MPn a
(}assvpolygragg %n@,the results are shown in Table 4. 30 16 JAN ?.003
Tabl e 4 Effect?%! §éto|ic bl ood pressure in conscious spontaneously

hypertensive rats 5 Conpound No. Dose Systolic Pressure (ng/kg) (% Change
frombasal) (at 6 hours) 10 Conpound 2 1 - 7.0 3 - 12.0 10 - 13.0 15 30 -

17.0 Conpound 59chg'mé-II?:'A4 mg’ctu_re o7f'l-0<:hl]6roo-§-€2£}6-9ioxopiperidin-l-yl)propane (22.06 gm, 116.40 mmol),
5 1-(2-methoxyphenyl)piperazine (21.90 g, 114.06 mmol), potassium carbonate (16.06g, 116.40
mmol) and potassium iodide (1.16g, 6.98 mmol) in N,N-dimethylformamide
(90 ml), was heated at 80°C for 17 hrs. and the solvent was evaporated under reduced pressure.
Residue was dissolved in ethyl acetate (400 ml), washed with water (5 x 100-ml) and dried
over Na,SO, and concentrated to given an oil which was purified by column
10 chromatography over silica gel (100-200 mesh) using chloroform-methanol (99:1) as eluent; yield
33.8 g, (86%), oil. The hydrochloride salt was prepared in the quantitative yield by the addition

of excess ethereal hydrogen chloride solution to a methanolic solution of the free base and

collected by filtration of the resultant precipitate; m.p. 206-210°C.

15 An illustrative list of the compounds of the invention which were synthesized by ane or

more of the above described methods is now given.

1-[4~(4-Fluorophenyl)piperazin-1-yl}-3-(2,5-dioxopyrrolidin-1-yl)propane hydrochloride; m.p.
246-247°C.

20
1-{4-(2-Methoxyphenyl)piperazin-1-yl}-3-(2,5-dioxopyrrolidin-1-yl)propane hydrochloride;

m.p. 199-202°C.
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20 30, -25.0 Compound 13 1 - 7.0 3 - 18.0 10 - 19.0 25 30 - 14.0 30

Consci ous Spont aneously H-rpertensive Rats Spontaneously hypertensive rats
wei ghi ng between 250 - 300 g were used in this study. Rats V\er‘bﬁe}};AwZUUB
overni ght. Bl ood pressure was nonitored fromtail artery using

sem - aut omati ¢ noni nvasi ve bl ood pressure nonitoring apparatus. Conpounds
of the present invention (at 35 dosages of 1, 3, 10, and 30 ng/kg) were

adm nistered orally. Blood pressure was nonitored prior to and 1.5, 4, 6
and 24 hours after drug admi nistration. Results are shown in Table 5. 31

16 J A N 2003 Table 5 Effect on nean arterial blood pressure in conscious
freely noving nornotensive rats. 5 Conpound No. Dose Mean Arterial Pressure
(mgl kg) (% Chapgge,f ey H- $FyrrolidinCo e9 1-410
-11 15 Corrpoung'@g? ffﬁfngpgﬁ@f’)g%gyl 5 B%W'gygﬁ3\3}%)'$§{ejolxe&ivi ty gﬁﬁﬁffﬂw e
nmongrel dogs (12 - 20 Kg re esthetized wi th pentobarbitone sodi um (35
mg/ kg) iv). Tréﬁﬁ@ékﬁéﬁ;%ﬁgﬁyﬁFﬁgéfor artificial respiration. Fenora

artery and fenoral vein were cannul ated for recording bl ood pressure and
for adm nistration of drug solutions, respectively. Blood pressure was
recorded on a polygraph through a pressure transducer. &g@gra di.an

i nci si on was n&d‘é(zflértfé’ﬁ’&l"l’?rez'{‘ﬂﬁuéﬂiSsd‘&’f?@y"trﬂléd“ﬁ ECL ERCHBEEE By i ne
was drained through a cannula put directly into the bladder and it was

gui ded i nfo thasoliz@iGra gently and was placed at the prosta.tic urethra.
Bal l oon was inflated wwth 2 cc air and its placenent was confirmed by
digital pressure. Intraurethral pressure was recorded on the polygraph
through a pressure transducer. G aded dose response relationship of

phenyl ephri ne (44-BsClepolalgenyl) pineravinsl-phs-42, frdigrapprrplidint-abprepase dxdrasidoridean Bl ood
pressure, prior to adm nistration of the conpounds of 32 16 JAN 2003 the
present inventi,gfa3eenpounds 2, 9, and 13 (at dosages of 0.01, 0.03) 0.1,
and 0 3 ng/kg) were adm nistered intravenously 10 m n before obtaining
phenyl ephrine dose response curves. Results were anal yzed and pseudo pKg
val ues were cal cul ated as described in Kenny et al ( 1996) Results are
shown in,fabl e 15[4-(%g¥_1§1md?l)1§p§5{i§ yugﬁ(z@ﬂ&ggﬂrr@lﬁﬁ#lQI)MQademyrd%thﬂPibé;&h-p-

g1
pressure i n anaest i zed dogs 10 "pseudo p

196-1980C.

1-[4-(3,4-Dimethylphenyl) piperazin-1-yl}-3-(2,5-dioxopyrrolidin-1-yl) propane hydrochloride;

m.p. 244-246°C.
15
1-[4-(Phenyl)piperazin-1-yl]-3-(2,5-dioxopyrrolidin-1-yl) propane hydrochloride; m.p. 258-
259°C.
1-[4-(2-Methoxyphenyl)piperazin-1-yl]-4-(2,5-dioxopyrrolidin-1-y)butane hydrochloride; m.p.
20 218-220°C.
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15 Bl ood Pressure Intraurethral Pressure Conmpound 2 6.9 7.60 Conpound 9 7.4
7.9 20 Conmpound 13 7.1 8.1 25 Wiile the invention has been descri bed
reference to specific enbodiments, this was for purposes of |1I tfé@s
only. Nunerous alternative enbodinments will be apparent to those Skl |1 ed 30
in the art and are deenmed to be within the scope of the invention. 33 16
J A N 2003 CLAI M5 A conpound having the structure of Formula | Ra 1Q CH-m
Rs 5 Y-NZ R (CHn CHCH2 XX-CZ _R2 R3 its pharnaceutically acceptable
salts) esters) enantiorners, diastereoners, N oxides) am des, prodrugs) 10
or netabolites, wherein Yis Oor S; Q X, Z and Z' are independently CH
or NJj m-3; n=0-4;, R'" R- are independently selected from H F) d) Br,
OCH,, OC-IHs, OCHzZCF3, SCF3) CH,, CzHs, CF3, isopropyloxy) and cycl opropyl;
R3is H R6, OHor OR6; R6 is a substituted or unsubstituted al kyl chain
containing 1-6 carbon atons; and R~, RS ~'e H, C, _, alkyl, substituted or
unsubsti t ut ed or.a 5-menbered spi rin xce

is H C or -ﬁethzgyp%ﬁqul)pgemzlﬁl-yi]\r}-@ i‘%@“’é‘ﬁ kﬁﬁ eWﬁ%%h’ﬁg?fhh‘ﬁ'&eh =1;
and al so except that isH Ris OCH3, R, R-and R5 = H Y=0 QCH when
me0 and n=2. 2P ¥ éo%ound of claiml having the structure of Fornula Il
20 ( O~0~ 272 RL (CHN-CHCHZ NR~Z - R (B? 3 34

1-[4-(3-Methoxyphenyl)piperazin-1-yl]-3-(2,5-dioxopyrrolidin-1-yl)propane hydrochloride;

5 m.p. 199-201°C.

1-[4-(4-Methoxyphenyl)piperazin-1-yl]-3-(2,5-dioxopyrrolidin-1-yl)propane hydrochloride;

m.p. 240-242°C.

10 1-[{4-(2-Methoxyphenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)-propane hydrochloride;

m.p. 206-210°C.
1-[4-(4-Fluorophenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane; m.p. 200-202°C.

16 1-[4-(4-Chlorophenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane hydrochloride;

m.p. 206-208°C.

1-[4-(3-Trifluoromethylphenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane
hydrochloride; m.p. 228-229°C.

20
1-[4-(2-Fluorophenyl)piperazin-1-yl}-3-(2,6-dioxopiperidin-1-yl)propane hydrochloride;

m.p. 215-216°C.
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16 J \A N 2003 whereinn, X, Z) Z, R~) R and R3 are as defined for
Formula | and rri =1 -4) except that R~is H Ris H d or CF3 and IS
Hwhen M =1 and n = 1; and al so except that R is H Rz is WSJM?@USS
Hwhen m=1and n = 2. 5 3. The conpound of claim1l which is

1-[4- (4-fluorophenyl) pi perazin-1-yl]-3-(2,5 di oxopyrrolidin-1-yl)propane or
its hydrochloride salt. 4 The conpound of claim1l which is

1-[ 4-(2- met hoxyphenyl ) pi perazin-1-yl]-3-(2,5 di oxopyrrolidin-1-yl)propane
or its hydrochloride salt. 5. The conpound of claim1l which is
1-[4-(2-pyridyl)pi perazin-1-yl]-3-(2, 5-di oxopyrrolidin-1-yl) 10 propane or
its hydrochloride salt. 6. The conpound of claiml1l which is
1-[4-(2-pyrimdyl)piperazin-1-yl]-3-(2,5-di oxopyrroGdi n-1yl ) propane or its
hydrochl oride salt. 7. The conmpound of claim 1 which is

1-[4-(3, 4~ inethylphenyl)ptperazin 1 yI] 3- (2, 5di oxopyrrolidin-1-yl)propane
or its hydrochl oride salt ound of claiml1 which is

1- [ 4-{ 2- met hox}zg‘{@%‘f%‘!ﬂ?bﬁ@!ﬂ&zﬂcm lyxlh‘i-@ SoxwgiperiditnwPeepane nbytirgphlprder ane. or
its hydrochl orj 23% 9. The conpound of claim11 which is

1-(4-(3- nethoxyy )plperaztn-l-yl]-S-(2,5 di oxopyrrolidin-1-yl)propane
or its hydrochloride salt 10. The conpound of claun 1 which is

1-[ 4- (4- met hoxyphenyl ) pt perazm 1-yl ]-3-(2,520 di oxopyrrolidin-1-yl)propane

or its hydroch i salt. 11. The conmpound of claiml1l which is

1-[ 4- (2- et hoxk'g‘{ié%ﬂd%%‘Bfré?f‘ﬁiy%-‘%ﬂz}ﬁ oxopipsrigingl g prpeane &V‘i’fOSLmW‘)epr opane or
its hyerchIorl ‘& 16 J A N 2003 12. The conpound of claim1l
which is 1- [4 oghenyl)piperazin-1-y|j-3-(2,6

di oxopi peri di n- I-yI)propane or its hydrochloride salt. 13. The conpound of
claiml which is I-(4-(4- chlorophenyl)piperazin l-yl]-3-(2,6

di oxopi peri di ny I ane, ar it.s ride s 14. The conpound
of cl g.l ﬁ1 | whi %:L %é's orf)ﬁ CIIRIPEAFiR ¢ {%I @y gffé?ﬁe}mra“béryi)ﬂ??af‘c Wd]m@m(z‘f%

di oxopi peri di n- I-x{ gfogane or its hydrochloride salt. 15. The conpound of
claim1 which g fl uorophenyl ) pi perazin-1-yl]-3-(2,6

10 1-[4-(3,4-Dimethylphenyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane hydro-

chloride; low melting hygroscopic.

1-[4-(2-Pyrimidyl)piperazin-1-yl]-3-(2,6-dioxopiperidin-1-yl)propane hydrochloride;

m.p. 195-196°C.

15
1-[4-(3-Methoxyphenyl)piperazin-1-yl}-3-(2,6-dioxopiperidin-1-yl)propane hydrochloride;
m.p. 196-197°C.
1-[4-(4-Methoxyphenyl)piperazin-1-yl]-3-(2,64dioxopiperidin-l-yl)propanc hydrochloride;
20 m.p. 218-220°C.
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di oxopi peridin-1-yl)propane or its hydrochloride salt. 16. The conpound of
‘claim1 which is 1-[4-(2-nethyl phenyl)pi perazin-1-yl]-3-(2,6 10

di oxopi peridin-1-yl)propane or its hydrochloride salt. 17. Thﬁﬁpgpﬁﬁrzgpgf
claiml which is 1-[4-(2-pyridyl)piperazin-1-yl)-3-(2, 6-di oxopiperi -

yl ) propane or its hydrochloride salt. 18. The conpound of claim1 which is
1- (4- (3-chl orophenyl) pi perazin-1-yl]-3-{2,6 di oxopi peridin-1-yl)propane or
its hydrochloride salt. 15 19. The compound of claiml which is

| -[4-(3, 4-di net hyl phenyl ) pi perazin-1-yl]-3-(2,6 di oxopi peridin-1-yl)propane
or its hydrochloride salt. 20. TheconpoundofclaimI| which is

| -[4-(2-pyrimdyl)piperazin-1-yl]-3-(2, 6-di oxopi peridin-I yl)propane or its
hydrochl ori de salt. 21. The conmpound of claiml1l which is

1-[ 4- (3- met hoxyphenyl ) pi perazin-1-yl]-3-(2,6 20 di oxopi peridin-1-yl) propane
or its hydrochloride salt. 22. The conpound of claim1 which is

| -[4-(4-met hox n pi perazin- 6 di oxopi peridin-I-yl)propane
or its hydroc hﬁy&r d%etg%ﬂyi’ e“S’ép‘Perﬂzlg 14“!3“ Q,ﬁzﬁ}wpg’sﬂdmh'eyl&s‘mGmdroehlovaﬂm m 1
which is I-[4-(2- nethox phenyl ) pi perazin-1-yl]-4-(2,6 di oxopi peridin-|I

-yl )butane or Ptfs %&Hpo ‘hl oride salt. 24. The conmpound of claim 1 which is
| - [ 4- (2- Met hoxyphenyl } pi perazin-1-yl]-3-[2,5-di oxo

3- phenyl - pyrolidin-1-yl]propane or its hydrochloride salt. 5 25. The
conmpound of claj which is . . .

| - [ 4- (Phenyl ) pi "k%?’\‘]?w?’i}’l’gl?f“]‘ﬂ)?ﬂ("??%@’dTydké'@?'cﬂ‘?’ﬂl‘-’hpPWYJ‘WP&J%EJ&”HTPBMC
hydr ochl.ori de 33 |t, 26. A phar utical conposition conprising the
conpound of ¢l HFPhg 8‘&?pﬂ§452€ utically acceptable carrier. 27. A nethod
of selectively antagoni zing a,-adrenergic receptors in a mammal conpri sing
10 adm nistering to said nannal a conmpound having the structure of Fornul a

I Ra~Q( CH2am lﬁ% (¥henyl\| plperadm 1 EI-E-?Z,S-d:oxopyrro%gdm- 1-yllpropane hydrochloride; m.p.

208-209°C.

10 All the melting points reported above are uncorrected and measured by an open capillary

method using Buchi 535.

Receptor Binding Assay

15 In_vitro receptor binding

Receptor binding assays (RBA’s) were performed for native aj-adrenoceptors. Rat

submaxillary and rat liver membrane preparations were used to assess the affinity for a,, and o,

subtypes, respectively. Aliquots of membrane protein (100 - 200 mg) were incubated in a final

20 volume of 250 ml assay buffer (50 mM Tris, 0.5 mM EDTA at pH 7.4) with 0.5 nM [3H]
prazosin for 60 mins at 28°C. Reaction was stopped by rapid filtration on Millipore filters. Filters

were dried and bound radioactivity counted. Non-specific binding was determined in the presence
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Z - Rz (n R3 15 its pharmaceutically acceptable salts, esters) am des)
enantioners, diastereoners, N oxides, am des, prodrugs, or netabolites,
wherein Yis Oor S; Q X, Z and Z' are independently CH X nAn=
0-4; R' RZ are independently selected from H, F) d, Br, CSL£P~HE§ﬂZﬁ03
OCHzCF~, SCF,, CHI, ClHs, CFA, isopropyloxy, and cyclopropyl; R is H R6,
OHor ORG;, I~ is 20 a substituted or unsubstituted al kyl chain containing

| -6 carbon atons; and R;) RS ~e H, C,_, alkyl, substituted or unsubstituted
phenyl) or a S-nenbered spiro ring. 37 ~ s ~ AN zoo3 28. The net hod of

cl aim 27 wherein said conpound has the structure of Formula Il 5 O~ O
[---~Z R (CHN-CHCHz NX--~Z- R ( R3 whereinn, X Z Z, R RZ and
R~ are as defined for Formula | and mi = 1-4. 10 29. The net hod of cl aim 28
wherein said conpound is

1-[ 4- (2- met hoxy- phenyl ) pi perazinlyl]-3-(2,5-di oxopyrrolidin-I-yl) propane
or its hydrochloride salt, 30. The nethod of claim 28 wherein, sai.d conpound
is 1-[4-(2- meth &3y PNERPFSE: Beteln s pymped gcqosding @) 15 BYSTPY Of PRICH: FUPFYB W ane
o0 rr:oz,ﬁ ngy?; ochl orl e Sal -1 Bt Lrem I 135 0%k %75 Ul Z8uther Bl iS 2 1.

1- (4- (2- met hoxyphenyl ) pi perazi n-1yl]-3-(2, 6-di oxopi peridin-1-yl)propane or
its hydrochloride salt. 38 16 J A N ?003 32. A nethod for treating benign

prostatic hypertrophy ma mamal conpri si dm nistering to said manmal a
conmpound of the structure of Fornula | R§£%ﬁ2+Fn1Rs 5Y-NZ R (CHn CH

CH2 NX*CR~Z_-_RZ 3 its phar n’ac_g_ut__]_g;aJ_by ace ! s, esters,
am des, enanti offeFempamds] BBAoher s| INVE% des, 10 afi"dé¥ BBrlodrugs) or
met abol i tes, wharei Aoy i s| ér| s; Fustioralland 7' ale i ndepdndently CH or N
m--3; n= 0-4; R| Rz are i hd&Behdent| | dcted|from H F, |O) Br, OCH,
OCZHS) OCH2CF3, |Scr3. cH'lczhg cF prlopyl oxy. {and cyellopropyl i s
H R6, OHor OR$; R6 is a|sufgsfofpijeday uneub$ein §it elthlldh kyll Riration in
containiing 1-6 qarbon atops; aphd Rf, Rs ade H {C, 3 ahkii) |subsmint utef or
unsubstituted phenyl, or § 5-nenbeged spirjo ripg.
Compound 1 |>2500}1000 7.1 7.0 | 6.8 5.0 15.0
Compound 2 19 244 8.7 76 |73 25 120.0
Compound 3 | 1500 }1000 - 72 | 5.0 - -
16
Compound 4 | 1660 |2100 - - 5.6 - : o=
Compound 5 106 175 5.3 53 |70 - -
20 Compound 6 | 1140 |>250 4.7 53 |65 - -
0
Compound 7 | 450 | 282 6.4 6.7 | 6.5 - -
Compound $§ 57 {590 7.5 - 6.6 - -
25
Compound 9 1 35 9.0 8.0 | 8.3 46 >180
'Compound 10 § 1600 }2350 6.9 6.7 169 - -
30 Compound 11 |>2500 | >250 - - - - -
0
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15 33. The nethod of claim 32 wherein said conpound has the structure of
Formula Il O~O~ZR (CHnNn-CHCH NX--C 20 ~--~ Z - Ra R3 wherein n,
X, Z, Z, R" Rz and R3 are as defined for Formula | and m = b4£ﬁ 65 J
A N 2003 34. The method of claim 33 wherein said compound ist 8 JAN 20

1-[ 4- (2- met hoxyphenyl ) pi perazi n-1yl]-3-(2,5-di oxopyrrolidml-yl)propane or
its hydrochloride salt. 35. The nethod of claim33 wherein said conmpound is
| -[ 4- (2- net hoxyphenyl ) pi perazin-1 5 yl]-4-(2,5-di oxopyrrolidin-I-yl)butane
or its hydrochloride salt. 36. The method of claim 33 wherein said conpound
is 1-[4-(2-nmet hoxyphenyl ) pi perazin-1yl]-3-{2, 6-di oxopi peridin-I-yl)propane
or its hydrochloride salt. 10 37. A nethod for treating vascul ar di sease,
congestive heart failure, or hypertension in a nmanmal conprising

adm nistering to said mammal a conmpound of the structure of Formula I
lta~QCHmMRs Y~ NZ R 15 (~~n-~-~i ~X R3 Z its pharnaceutically

acceptable salts, esters) am des. enantioners, diastereoners, N oxides,
am des, prodruggqCompouneiapdspd 250 hherein|Y-isfCGof S; -Q A, Z, -and Z are
i ndependently CH or N; nmep-3; h® 0f4; R' R ar¢ independent]ly sel ectef
from H F, C, [Br) OCH3,| OCZHS, 2p OCH2CH,, SCF3) |CH3, CZHS, CFA,
i sopropyl oxy, andompseth@py ppyl ;| B8 |s ¢ RG)s8.0H| o OR650.8~ 1fs a>3gmstr}uted
or unsubstituted al kyl chpin cpntalning |-{6 cafbonfatons; gnd R~) RS ~'e H,
C _, allgyl) subgelTIRERTD[ ARGt [ TW FT ANERY| 101 290 TENDET & 5SPT
ring. 40 ~ s taN [}26003 3B. Thle mef hod of [cl’ai jn 37| wher'ei n |sai d conmpound
£ e ai1ad gl f U
has the structure et ot 201 T 67 |60 |62 . -
Compound 16 | 345 ]765 6.5 - 6.9 - -
10
Compound 17| 21 |396 8.0 7.1 7.9 50.0 120.0
Compound 18} 9 267 8.2 55 |85 40.0 >150
16 Compound 19 | 164 |>250 6.4 - 6.7 - -
0
Compound 20 | 22° | 113 75 1 - 7.6 - -
Compound 21 | 2130 |176 6.5 6.7 | 6.5 - -
20 .
Compound 22 |>2500 | >250 6.4 - 7.0 -
0 -
Compound 23 | 2170 } 940 - - - -
Compound 24 | <2500 | >250 _ - - -
0 -
Compound 25{ 1.6 | 7.5 - - - -
25 Compound 26 | 30 | 600 - - - - -
Compound 27 {1300 {2000 - - - - -
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572~ R O~ ~n0 CHCHz X~/ ~Z~ RZ R3 whereinn, X) Z, Z) R, RZ and R~ are
as defined for Formula | and ni = 1-4 10 39. The nethod of claim 38 wherein
said compound is

| -[4-(2- met hoxyphenyl ) pi perazi n- 1yl ) -3- (2, 5-di oxopyrrolidi n-1 ByIJA)No%gQ@ or
its hydrochloride salt. 40. The nethod of claim 33 wherein said conmpound is
1-[4- (2- met hoxyphenyl ) pi perazin-115 yl]-4-(2, 5-di oxopyrrolidin-I-yl)butane

or its hydrochloride salt. 41. The nmethod of claim 33 wherein said conpound
is 1-[4-(2-net hoxyphenyl ) pi perazin-1 yl]-3-(2, 6-di oxopi peridin-1-yl)propane
or its hydrochloride salt. 20 41 1L 16 J AN 2003 42. A nethod for

maki ng a conpound having the structure of Fornmula | ~1CHmRs 5 Y~ N Z

R (CH-0- ~- ~2 [ X&h o Buctidnal SBdies | tS pharmaceutically acceptable salts,
esters) am des,—emantioners) di astereoners) N-oxides, 10 am des, prodrugs,

or netabolit Wher &l Pendcdnr QIREviss Q@ X, Z and Z' are independently CH or
N, nme0-3; n= Ml%ﬁdﬁéﬁdently selected from H F) d, Br,

OCH, , OC%HS, OCH~CF,, SCF,) CH' C-HS, CF3, isopropyloxy, and cycl opropyl;
R3is HYR6, OHor  ORS;, R~ is a substituted st | 4 i N
containing (-6 car%‘o‘?ﬁ%ﬁ ‘t?r’rg‘fdsyasr%?“ﬁlt,y Graction ﬁ&gﬁb?&%‘xﬁ&lﬁ{;&?éo@)aﬁ% gl

) ubstitutea or

unsubstituted phenyl) or a S ered spiro ri 1 Lch ises .
reacting a coﬁb@ﬂ%ﬂceﬂ%ﬁ‘ﬁ’&'p%g’%gpﬁ%‘gfﬁege %Pp%ﬁ%ﬁlag%ﬁk%‘i@&%%n&%%ﬁ%nﬁ% Rs
Y' -NI H(

induced contractile response of aorta (o), prostate (c,,) and spleen (o) was studied. Aorta,

prostate and spleen tissues were isolated from urethane anaesthetized (1.5 gm/kg) male wistar rats,

10 Isolated tissues were mounted in organ bath containing Krebs Henseleit buffer of the following

composition (mM): NaCl 118; KCI 4.7; CaCl, 2.5; MgSO, - 7H,0 1.2; NaHCO, 25; KH,PO, 1.2;

glucose 11.5. Buffer was maintained at 37°C and aerated with a mixture of 95% 0O, and 5% COz.

A resting tension of 2g (aorta) or 1 g (spleen and prostate) was applied to tissues. Contractile
response was monitored using a force displacement transducer and recorded on chart recorders.
15 Tissues were allowed to equilibrate for 2 hours. At the end of equilibration period, concentration
response curves to norepinephrine (aorta) and phenylephrine (spleen and prostate) were obtained
in the absence and presence of the tested compound (at concentrations of 0.1, 1 and 10 uM).

Antagonist affinity was calculated and expressed as pKp values in Table 1.

20 In vitro Receptor Selectivity

Selectivity of action of the present componds was tested against a range of different

receptors, e.g., B,- and o,-adrenergic, muscarinic cholinergic, serotoninergic (5-HT,,),
histaminergic (H,), angiotensin II, endothelin (ET, and 4,), as well as calcium and potassium

channels. Rat aorta was used to study the effect of the compounds on 5-HTj,,-ET,, calcium
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42 16 JAN 2003 with a conmpound having the structure of Fornula IV Z~
‘Ad-(CHnN-CHCH2-N X--C/ 5 RU Z R2 3 thereby to produce the mmm
Formula 1. 10 43. The nethod of claim42 for producing a cong

the structure of Formrula Il ( O~0O~2Z~ Rl (~~~-CH~CHz N X--C 15 ~--~ Z -
Rz R3 wherein n, X, Z, 72, R, R and R3 are as defined for Formula | and
m =1-4) 43 whi ch conprises reacting a conpound having the structurc of

Formula VI' (CH2)m,Q Y'O5 (VIAwith a conmpound having the structure of
Formula V Z~ Rt 10 H2N - (CH~--CHCH2 R~ Z - R2 3 16 thereby to produce the
conpound of Forrmula I. 45 16 JA N 2Q03 16 JAN 2003 45 The nmethod of claim
44 for producing a conpound having the structure of Fornula I

and potassium channels. Angiotensin II receptor antagonistic activity was studied in rabbit aorta.
Muscarinic cholinergic receptor and ETpg receptor antagonistic activity was studied in rat trachea,
while guinea pig trachea was used to study Hj receptor antagonistic activity. Electrically
stimulated rat vas deferens was used to investigate the effect of a,-adrenoceptors, while B,-
- b adrenoceptor antagonistic activity was studied using electrically stimulated rat ventricular strips.

Results of this selectivity study is shown in (Table 2).

Table 2
Selectivity Study
10
Receptor Type pKy
Compound 2 Compound 9 Compound 13
15
o,-adrenergic NE NE NE
B-édrcnergic 42 - 5.1
20 Muscarinic 5.0 5.0 5.5
Hj-Histaminergic 53 5.4 5.7
5-HToA 7.6 7.9 8.0
25
ETA - 43 43
ETR - 5.4 49
30 Angiotensin 11 - 5.6 5.3
Calcium Channel NE NE NE
Potassium Channel NE NE 5
35

NE : No effect
(-) : Not tested
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a~r o~z R (CHn-CHCH2-NXR~Z- RZ 3 whereinn, X 2, Z,

and R~ are as defined for Formula | and m = 1-4, 10 which co
reacting a conpound having the structure of Formula VI 0 0 0 %JE@IM
conmpound of Formula V. 20 4fi | A 16 J A N 2003 46. A nethod for making a

conpound having the structure of Formula | Ra "QCHmRs 5Y -NZRt
(CHNn-CHCHz NX- Z- R2 (n R3its pharmaceutically acceptable salts,
esters, am des, enantioners) diastereoners, N-oxides, 10 am des, prodrugs,
or netabolites, wherein Yis Oor S; Q X, Z and Z' are independently CH or
N, m=0-3; n= 0-4; R' Rz are independently selected from H F, C, Br)
OCH,, OC Hs, OCH2CF~, SCF~, CH3, CiHs, CF,) isopropyloxy, and cyclopropyl;
R is H R6, OHor OR6; R6 is a substituted or unsubstituted al kyl chain
containing 1-6 carbon atons; and R4, RS ~'e H, C, .3 alkyl, substituted or
unsubstituted phenyl, or a S-nenbered spiro ring, 15 which conprises
reacting a conpound haV| ng thgffs'%ructure of Formula VII' Ra~Q~-CHaam Rs Y "N
Ol viveAniihyporiensive Eiffect

| (CHZ) n-CH VIV
Antihypertensive effect of selected compounds according to the invention were studied
for their ability to lower blood pressure in anaesthetized and conscious normotensive and

5 spontaneously hypertensive rats via intravenous, oral and intraduodenal routes. Results are shown

in Tables 1 and 3.

Anaesthetized Normotensive Rats

Intravenous Route

10 Male wistar rats were anaesthetized with urethane (2.5 g/kg). Femoral vein and carotid
artery were cannulated. Blood pressure and heart rate were recorded using Statham pressure
transducer. Data was recorded on Grass polygraph as well as using online data acquisition system
(Buxco AT). Intravenously administered compounds of the invention were initially tested at 0.3
mg/kg over a period of 3 hours for their effect on blood pressure and the results are shown in

15 Table 1. For a select few of the compounds, the blood pressure lowering effect upon intravenous

administration was also studied at dosages of 0.03, 0.1, 0.3, and 1 mg/kg.

Intraduodenal Route
Male wistar rats were fasted for 18 hours. Rats were anaesthetized with urethane. Femoral
20 vein and carotid artery were cannulated. A catheter was placed in the duodenum following
lapratomy. The compounds of the present invention (at dosages of 0.3, 1, 3 and 10 mg/kg) were
administered in the duodenum and blood pressure was monitored for 3 hours. Results are

recorded in Table 3.
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t L ~s ~aN 2003 with a conpound having the structure of Formula VIl Z' R
'~/ 5'~ Z - R2 10 15 20 thereby to produce the conpound of F I . r
The net hod of claim46 for producing a conpound having the gtsﬂeﬁ%$E2G§3
Formula Il O~ 2Z R (~2)n-~-CH2 NX--CZ - R2 R3 ( Owhereinn) X Z, Z)

R, RR and R, are as defined for Formula | and mM = 1-4, which conprises
reacting a conpound having the structure of Fornmula VII. 48 1, ~ 16 JA
N 2003 10 ( ONO (~a)~~-~2-Cl R3 with said conpound of Formula VIII. 49
AA YA

S.A . AY{. Aaf. A9fl . Ar. A Ay. Ay. Ayfr. A . AS. Ayr. A@ A2. A&2. A&2. AyAS. AY. A. AN. A. A
A CAZLY. A A AY[ 2. AS. A AuS. A@. A{. Ay. A(. ASS. ANVE. AyE. Affl. A . A

.Aul . Aal | . Anl E. A F2. A 32: KkC, Cu45 , CC

uu(u#. #. OxX>2P<XPXXXXXXXXXXO[ [ [ [ [T LI EEEETTErEr e ErEr L] 2] <| >x>?2x>?x>

| ~??>| | ?>] ??] X?>X<| <?| 8<~>XXX| >SX<X<<>XXxEahtq®| >8p| ??8px| xp<<| | x?p<| ?<| ??<| ?
<| ?<B?X<~X<?PP<<LLKL~<LLL| pL~p<><?<<| <><><><><~<<8888BBB?8>8| <<<<<88<>p<>x<| |
<| KXX?>X?~XS| X?X| ?2?~2?2??x??? ???7?<| xxxxx0D: BFBp45

Effect on mean arterial pressure in anaesthetized normotensive rats.

5
Compound Dose Mean Arterial Pressure Duration
No. (mg/kg) (% Change from basal) of Action
10
Compound 2 1 -19 >25hr
3 -43 >25hr
10 -42 >25hr
16 Compound 9 1 -19 >3.0hr
3 -53 >30hr
10 -57 >30hr
Compound 13 1 -32 <3.0hr
20 3 -40 >3.0hr
10 -42 >3.0 br
25 Conscious Normotensive Rats
Femoral artery of normotensive male wistar rats, maintained on an overnight light diet,
were catheterized under pentobarbitone anaesthesia (35 mg/kg). Femoral artery catheter was
exteriorized through the neck region for blood pressure recording. Compounds of the present
30 invention (at dosages of 0.1, 0.3 and 1 mg/kg) were administered 24 hours following surgery

through oral route in the form of gavage to overnight fasted rats. Blood pressure and heart rate
were recorded with the help‘ of Statham pressure transducer on a Grass polygraph and the results

are shown in Table 4.
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pp( p#. #. 2?28| | X| X| X>X>XXX?X]| ?~~~~| 8pp?~?" ?xX>x?97?| ??2?2?p???0??22222?p? 2?2224 X~~
| XQ??22°?227?22722°7° 22222?2?°7@7?| @7?~?7> ?p?p???p??7?| 872x?>007?| < {kZ}Amb. 28>
~8| 8X8X<X>X>>| >| XX~X?X??| X| | ~~~>| >X~>X?>X>X]| | XXXX]| X]| X| X| X| XXXXXXXXX>X>>X~>X

F P Wzupkfa[V]c
aU] ca] ca] ca] ca] ca] ca] ca]ca] c(a] ca] ca] ca] ca] ca] ca] c”a] ca] c™a] ca] ca] ca] ca] ca]

calcalc”™a]calca]cTalcTaljc(alJc alW\ b d mx z 3T 1 :
Table 4
Effect on systolic blood pressure in conscious spontaneously hypertensive rats
5
Compound No. Dose Systolic Pressure .
(mg/kg) (% Change from basal)
(at 6 hours)
10
Compound 2 1 -17.0
3 - 12.0
10 - 13.0
15 30 - 17.0
Compound 9 1 -04
3 -7.0
10 -24.0
20 30 -25.0
Compound 13 1 -1.0
3 - 18.0
10 - 19.0
25 30 -14.0
30 Conscious Spontaneously Hypertensive Rats
Spontaneously hypertensive rats weighing between 250 - 300 g were used in this study.
Rats were fasted overnight. Blood pressure was monitored from tail artery using semi-automatic
noninvasive blood pressure monitoring apparatus. Compounds of the present invention (at
35 dosages of 1, 3, 10, and 30 mg/kg) were administered orally. Blood pressure was monitored prior

to and 1.5, 4, 6 and 24 hours after drug administration. Results are shown in Table 5.
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M vql gb] XSzupkf] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] caD(] ca] cal] caD$] cal] c
aU] cay] ca] cal] caU] cal] cal] ca] cal] caU] ca] c4a] caU] caWp/ 147r Vi X zg
f]cal] ca] ca] caU] ca] cal] ca] ca] ca] c”a] ca] c™a] ca] c™a] ca] ca] ca] c%]@g{

] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca
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- the present invention. Compounds 2, 9, and 13 (at dosages of 0.01, 0.03, 0.1, and 0.3 mg/kg)
were administered intravenously 10 min before obtaining phenylephrine dose response curves.
Results were analyzed and pseudo pKp values were calculated as described in Kenny et al

(1996). Resuits are shown in Table 6.

5
Table 6
Effect on blood pressure and
intraurethral pressure in anaesthetized dogs
10
pseudo pKy
Blood Pressure Intraurethral Pressure
15
Compound 2 6.9 7.60
Compound 9 7.4 7.9
20
Compound 13 7.1 8.1
25

While the invention has been described by reference to specific embodiments, this was for
purposes of illustration only. Numerous alternative embodiments will be apparent to those skilled

30  in the art and are deemed to be within the scope of the invention.
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(3,

its pharmaceutically acceptable salts, esters, enantiomers, diastereomers, N-oxides, amides, prodrugs,
10 or metabolites, wherein Y is O or S; Q, X, Z, and Z are independently CH or N; m=0-3; n= 0-4;
Ry, R, are independently selected from: H, F, Cl, Br, OCH,, OC,H;, OCH,CF,, SCF,, CH,, C,H;,
CF,, isopropyloxy, and cyclopropyl; R, is H, Rs, OH or OR,; R, is a substituted or unsubstituted
alkyl chain containing 1-6 carbon atoms; and R, R, are H, C,; alkyl, substituted or unsubstituted
phenyl, or a 5-membered spiro ring, except that R, is H, R,is H, Cl or CF,, R;, R, and R = H,
15 Y = O and Q = CH when m=0 and n=-I; and also except that R, is H, R, is OCH;, R;, R, and R

= H, Y=0, Q=CH when m=0 and n=2.

2. The compound of claim 1 having the structure of Formula II

2° T
(0) 1\1 O /
(CHpn—CH—CHy—N X—< 32 N -

R
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10. The compound of claim 1 which is 1-[4-(4-methoxypheny!)piperazin-1-y1]-3-(2,5-
20 dioxopyrrolidin-1-yl)propane or its hydrochloride salt.

11. The compound of claim 1 which is 1-[4-(2-methoxypheny!)piperazin-1-yl}-3-(2,6-

dioxopiperidin-1-yl)propane or its hydrochloride salt.
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23. The compound of claim 1 which is 1-[4-(2-methoxyphenyl)piperazin-1-yl]-4-(2,6-
dioxopiperidin-1-yl)butane or its hydrochloride salt.
24.  The compound of claim 1 which is 1-[4-(2-Methoxyphenyl)piperazin-1-yl]-3-[2,5-dioxo-
3-phenyl-pyrolidin-1-yl]propane or its hydrochloride salt.

5 25. The compound of claim 1 which is 1-[4-(Phenyl)piperidin-1-yl}-3-[2,5-dioxopyrolidin-1-
yl]propane or its hydrochloride salt.
26. A pharmaceutical composition comprising the compound of claim 1 and a
pharmaceutically acceptable carrier.
27. A method of selectively antagonizing «,-adrenergic receptors in a mammal comprising

10 administering to said mammal a compound having the structure of Formula I

(CHz)ifs

O,
CH,)n—CH—CH,—N x—{
( >)n : 2 \__/ —<Z—' R, )

R
15 ?

its pharmaceutically acceptable salts, esters, amides, enantiomers, diastereomers, N-oxides,
amides, prodrugs, or metabolites, wherein Y is O or S; Q, X, Z, and Z’ are independently CH
or N; m=0-3; n= 0-4; Ry, R, are independently sclected from: H, F, Cl, Br, OCH,, OC,Hj,,
OCH,CF,, SCF,, CH,, C,H;, CF,, isopropyloxy, and cyclopropyl; R, is H, R, OH or OR; Ry is
20  a substituted or unsubstituted alkyl chain containing 1-6 carbon atoms; and R , Ry 2 H, C,5

alkyl, substituted or unsubstituted phenyl, or a 5-membered spiro ring.
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28.  The method of claim 27 wherein said compound has the structure of Formula II

T
[0) 0 VA R
5 F / \ 1
CH,)n—CH—CH;—N x— 5
(CHp)n [ 2 \__/ .—<z~‘ R, a

R,
wherein n, X, Z, Z’, R, R; and R; are as defined for Formula [ and m’ = 1-4.

10 29.  The method of claim 28 wherein said compound is 1-[4-(2-methoxy-phenyl)piperazin-

Iyl}-3-(2,5-dioxopyrrolidin-1-yl) propane or its hydrochloride salt.

30.  The method of claim 28 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-
yl]-4-(2,5-dioxopyrrolidin-1-yl)butane or its hydrochloride salt.

15
31.  The method of claim 28 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-

yl}-3-(2,6-dioxopiperidin-1-yl)propane or its hydrochloride sait.
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32. A method for treating benign prostatic hypertrophy in a mammal comprising

administering to said mammal a compound of the structure of Formula I

R T
5 Y%I\NJ;Y 7z
/T \ Ry
CHy)n—CH—CHy—N x—</
‘ | \__/ Z_i& ®

Ry

its pharmaceutically acceptable salts, esters, amides, enantiomers, diastereomers, N-oxides,

10 amides, prodrugs, or metabolites, wherein Y is O or S; Q, X Z, and Z* are independently CH
or N; m=0-3; n= 0-4; R,, R, are independently selected from: H, F, Cl, Br, OCH,, OC?HS,
OCH,CF;, SCF,, CH,, C,H;, CF,, isopropyloxy, and cyclopropyl; R, is H, R¢, OH or ORg; R; is
a substituted or unsubstituted alkyl chain containing 1-6 carbon z;toms; and R‘, R, are H, C,,

alkyl, substituted or unsubstituted phenyl, or a 5-membered spiro ring.

15
33.  The method of claim 32 wherein said compound has the structure of Formula II
oyl
(o) (0] Z" Ry
IICHZ)n—CH—CHZ——N X-—</ @
20 : By /' =""R

wherein n, X, Z, Z', R,, R, and R, are as defined for Formula I and m’ = 1-4.
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v[1099&' ()-! v[1098& ()-! v[109& ()-!;cy5 "jVssssssscG; v[109%& ()-!
v[1098&' ()-!;cy5 "V v[109%& ()-! v[109%8& ()-! v[1l09Q& ()- ! ssssssscﬁ

v[ 1090& ()-! v[109%& ()-! v[109%& ()-! v[10%& ()-! v[10%& (I 2003
V[ 1099& ()-! v[109%@& ()-!sssssssdD$; v[10%& ()-! v[10%& ()-! v[ 10989& ()-!
V[1099&' ()-! v[109& ()-!;cy5 "jVsssssssC(; Vv[10%W& ()-!;cy5 NV

v[10989&' ()-! v[109%& ()-! Vv[109%& ()-! v[109%& ()-!sssssttt tvU4[ 10%
SU0% $ & ()- vy 10%$ & ()- yl10% $ & ()- #10% $ & ()-Gl0$10$10%

9: 10%8& () -

34.  The method of claim 33 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-

y1]-3-(2,5-dioxopyrrolidin-1-yl)propane or its hydrochloride salt.

35.  The method of claim 33 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-

5 yl]-4-(2,5-dioxopyrrolidin- 1-yl)butane or its hydrochloride salt.

36.  The method of claim 33 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-

yl]-3-(2,6-dioxopiperidin-1-yl)propane or its hydrochloride salt.

10 37. A method for treating vascular disease, congestive heart failure, or hypertension in a

mammal comprising administering to said mammal a compound of the structure of Formula I

(CHz)m

J;RS
SN\ ik

CH,)n—CH—CH,—N x—( §
. 15 ( 2n Il{ 2 \ / ,— R, 0]
3

its pharmaceutically acceptable salts, esters, amides, enantiomers, diastereomers, N-oxides,
amides, prodrugs, or metabolites, wherein Y is O or S; Q, X, Z, and Z’ are independently CH
or N; m=0-3; n= 0-4; Ry, R, are independently selected from: H, F, Cl, Br, OCH,, OC,H,

20 OCH,CFs, SCF;, CH;, CH,, CF,, isopropyloxy, and cyclopropyl; R, is H, R, OH or OR; R, is
a substituted or unsubstituted alkyl chain containing 1-6 carbon atoms; and R‘, R, are H, C,,

alkyl, substituted or unsubstituted phenyl, or a 5-membered spiro ring.
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tottt$t& (t_2vU4[10% ST 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & () - a&T

10% $ & ()-a&T 10%$ & ()-a& ,f/10%$ & ()-(t*t,t.t0t1t=tC vT ,
10%$ & ()-a& cD r~T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & ()A&JAN 2003
10%$° & ()-a&t?2t G KO Tt _2vT 10% $ & (T 10% $ & ()-a&T 10% $ & () - a&T
10% $° & ()-a&T 10% $ & ()-a&T 10% $ & () - a&T

10% $ & ()-a&TtYtZtftitntqtgG vT 10% $ & ()-a&T 10% $ & ()-a&T

10% $ & ()-a&T 10% $ & ()-a& cD r~T 10% $ & ()-a&gtutyt~ttttC vT
10%$ & ()-a& cD r~T 10% $ & ()-a&T 10% $ & ()-a&T

38.  The method of claim 37 wherein said compound has the structure of Formula II

ol
0] 6] Z R
5 N _ / § 1
(CHn—gH—CHs N\_.../X—_<z—— R, ™

3

wherein n, X, Z, Z’, R,, R, and R, are as defined for Formula I and m’ = [-4.
10
39.  The method of claim 38 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-

y1]-3-(2,5-dioxopyrrolidin-1-yl)propane or its hydrochloride salt.

40.  The method of claim 33 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-

15 yl]-4-(2,5-dioxopyrrolidin-1-yl)butane or its hydrochloride salt.

41.  The method of claim 33 wherein said compound is 1-[4-(2-methoxyphenyl)piperazin-1-

yl]-3-(2,6-dioxopiperidin-1-yl)propane or its hydrochloride salt.

20
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10% $ & ()-a&T 10% $ & ()-a&tttttt_2vT 10%$ & (T 10% $ & ()- a&T
10%$ & ()-a&T 10% $ & ()-a&T 10% $° & ()-a&T 10% $° & () - a&T

10% $ & ()-asttittttgl vl 10% $ & ()-a&T 10% $ & () - a&T 10% & & JAN2003
10%$ & ()-a& cDr~T 10% $ & ()-a&tttttttC vT 10% $ & ()-a& cD r~T
10% $ & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&ttttttt_2vT
10%$ & (T 10% $ & ()-a&T 10% $° & ()-a&T 10% $ & ()-a&T 10% $° & () - a&T
10% $ & ()-a&T 10% $ & ()-a& ttuuu ugG vT 10% $ & () - a&T

42. A method for making a compound having the structure of Formula I

Ri—~q /E:S
5 Y)\N Z—R

CH,)n—CH—CH,—N X
(CHpn : 2 \——/_<Z“ B, o))

its pharmaceutically acceptable salts, esters, amides, enantiomers, diastereomers, N-oxides,

10 amides, prodrugs, or metabolites, wherein Y is O or S; Q, X, Z and Z’ are independently CH
or N; m=0-3; n= 0-4; R,, R, are independently selected from: H, F, Cl, Br, OCH,, OC,H,,
OCH,CF,, SCF,, CH,, CH,, CF,, isopropyloxy, and cyclopropyl‘; R, is H, Rg, OH or ORg; Ry is
a substituted or unsubstituted alkyl chain containing 1-6 c;érBon ‘atoms; and R‘, R, are H, C,,

alkyl, substituted or unsubstituted phenyl, or a 5-membered spiro ring,

15
which comprises reacting a compound having the structure of Formula III’
CHp)m
Ry—gy Z)LI:S
BS
20 H
)
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10% $" & ()-a&l 10% $ & ()-a&T 10% $ & ()-a& cD r~T 10% $ & ()-a& uuuu

Wt uC vT 10% $ & ()-a&cD r~T 10% $ & ()-a&T 10% $ & ()-a&T 10(V$ é@g&T
10% $" & ()-a& ulubu8u<u>uBu ?vT 10% $ & (T 10% $ & () -a&T 100 ﬁ
10% $° & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&T

10% $" & () - a&BuDuUFUGUSUMUZUgG vT 10% $ & ()-a&T 10% $ & () - a&T

10%$ & ()-a& cDr~T 10% $ & ()-a&T 10% $ & ()-a&Zu”u” uduf uhui u_#;cD r~T

10% $° & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & () - a&T

with a compound having the structure of Formula IV

o8
Cl—(CH)—CH—CH,— N x—<
| N/ z= g,

Ry

aw

thereby to produce the compound of Formula I.

10 43.  The method of claim 42 for producing a compound having the structure of Formuia Il

(CHz)m‘l

15

wherein n, X, Z, Z’, R,, R, and R, are as defined for Formula I and m’ = 1-4,
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10% $ & ()
10% $° & ()
10% $° & ()
10% $° & ()
10% $" & ()
10% $° & ()
10% $° & ()

10

16

20

-a& uuuzu~uuuudD; cD r~T 10% $ & ()-a&T 10% $ & ()-a&T

-a&T 10% $° & ()-a&T 10% $ & ()-a&T 10% $ & () - a&uuuuuuugG ; T
-a&T 10% $ & ()-a&T 10% $° & ()-a&a; cD r~T 10% $ & (4 ﬁa&?AN 2003
-a&uuuuuuucG T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & () -a&T
-a&T 10% $° & ()-a&T 10% $ & ()-a&T 10% $" & () - a&uuuuuuugG ; T
-a&T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & ()-a& cD r~T
-a&uuuuuuuG ;T 10% $ & ()-a& cD r~T 10% $ & () -a&T

which comprises reacting a compound having the structure of Formula I

yol
o) 1}‘ o)
H

(T

with said compound of Formula IV.

44. A method for making a compound having the structure of Formula I

&\ngﬂijs
Y)\N Z R
—CH—CH,—N X
(CHa)n (|IH CH; _< _/~R, )

R; Z

its pharmaceutically acceptable salts, esters, amides, enantiomers, diastereomers, N-oxides,
amides, prodrugs, or metabolites, wherein Y is O or S; Q, X, Z and Z’ are independently CH or
N; m=0-3; n= 0-4; R, R, are independently selected from: H, F, Cl, Br, OCH,, OCH;,
OCH,CF;, SCF;, CH,, C,H;, CF,, isopropyloxy, and cyclopropyl; R, is H, Ry, OH or ORy; R is
a substituted or unsubstituted alkyl chain containing 1-6 carbon atoms; and R‘, Ryare H, C,

alkyl, substituted or unsubstituted phenyl, or a 5-membered spiro ring,
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10% $ & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&uuuuuuucC T 10% $ & (T

10% $ & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & () - a&T 13%3@ T
10% $ & ()-a&uuuuuuvGH T 10% $ & ()-a& cD r~T 10% $ & ()-a&T ﬁ‘ila mT
10% $ & ()-a&T 10% $ & ()-a&vvvvvvv_?2; T 10% $ &T 10% $ & ()-a&T

10% $° & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & () - a&T

10% $" & ()-a&vvW(v,v.VvhH(; T 10% $ & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&T
10%$ & ()-a& cD r~T 10% $ & ()-a& vOv2v4vev7vevC ;T 10% $ & ()-a& cD

which comprises reacting a compound having the structure of Formula VI’

with a compound having the structure of Formula V

—\  Z—UR
10 HyN—(CHp)n—CH—CH,—N X—</ S)
| /=",

R3

W)

16

thereby to produce the compound of Formula I.
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r~T,10% $" & ()-a&T 10% $" & () a&T 10% $ & ()-a&T
100/?$ & ()- a8OVHVM/OVQrSvv_2; T 10% $" & (T 10% $° & () - a&T 10%436& iy mofina
10% $° & ()-a&T 10% $ & ()-a&T 10% $ & ()-a&T

10% $° & () -a&UWWW Xv[viv]vArvl _RET 10% $ & (10940%0% ,: 1099&' ()-1T

10% $ & ()-a& cD r~T 10% $ & ()-a& vkvmvvvw W [ ET 10% $ ,s 10%8& ()-

, 109%8& ()-0 , Y L10%B& ()- $ , S10%& ()- ,SS10%& ()-

, YH1098&' () - F_wwexxx=yy|[: ET 10% $ ,109%& ()- ,y 10%& ()-0 ,s- 10%& ()-$

, 8&z#109%B& ()- ,s 10%B& ()- ,s 10%& ()-yybzz{i{{|[:ET 10% $ ,9-10%& ()-

, ) GLOY%$& ()-0 , "' 109%8& ()-$ ,% 1098& ()- , 9#z#109B& ()- ,! 109& ()-{{;

[111]]]][NA4L10%40$10$10$ , 910%& ()-0 , 6S 10%& ()-$ , 4- 10%& ()- ,1

1008& ()- , & 1098& ()-|] |}, FY|[: NAA10%A0 , F10%r( & ()- _9z 10%& ()-,0 , 9z

10%r( & ()-,$ ,#f10%r( & ()-F ,f10%r( & ()-

, 3s10% r (° &() Y\ _beh| [: NA410940 ,L"10%r (& ()-& ,y410%r( & ()-0

fOlOfV r (" &AY) - $he ethv o ‘Flle&M(i))n prOSiC&mo%ombl&fd(h)wmg fhe 309Qurd ofe ofrpula II
"9@ENAAL10%0 , L 10%r (" & ()- 10%r (& ()- 10%r( & ()- 10%r( & ()-

,L"lO%r(‘&'()-&%{+, 026eENA410940 , L 10%r( & ()- 10%r( & ()-

10% (1 & ()-' 10%r( & ()- 10%r( & ()-67; <@EFI P4410% 10% 1 (" & ()-

1096 r (" & ()-'  10%r("& ()- 10%r( & ()- 10%r( & ()- FJKODTUWK/4
10%r (& () - ( 10%aH &) - 10%r (" & ()- 10%r (& ()-

10%r (& ()-W\]_° de%NTO 10%r (& ()- 10%r (" & ()- 10(Vr( & ()-
1o%r(‘§-8 Oo/‘orf(o( ?J rmo—E_?R24 1%@ O/‘:( & I() .
10%r( & %r le‘( - r st uwxy
2310%&'()- 10% 1 (" & (f‘(&”“ %é N R, @

wherein n, X, Z, Z’, R,, R, and R, are as defined for Formula I and m’ = 1-4,
10 which comprises reacting a compound having the structure of Formula VI

(CHym"
BN

0 O

(VD
15

with said compound of Formula V.

20
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10%r{ & ()- 10%r( & ()- 10%r( & ()--' v4 9 10%((&' ()- $10%<(&' O-6G
10%(&'()-‘10('10(10(& FY: 104 & ()- f&IO0% & ()--),|[:vW4 ﬁé (ﬁz -
O@10UK(& ()- LY 10%K(& ()- y#IOWK(& ()-& L@ 10%(( &' ()- 109 cjdﬂ3/u4
SI10UMK(& ()- -10%K(& ()- " )FLOWK(& ()- y':$10MK(& ()-& Lg 10%((&' (0)-
f:$10%K(& ()-x. CFGHI | [ NA4 10K( 10K( 10K( : 10%(( & ()- s3710%K(& ()- s, 5f
109K( & () -& s93f 10UK(& ()- y3IMBLOUK(& ()-1V~rcfi|[:NA4 10 S3"10%)s& () -
ff10%)s& ()- f10%)s& ()- sl1l0%)s& ()-& 910%s)s& () -

@S10%s) s& ()-Filo|\<NA4 10 910%%& ()-F 910%%& ()-F &Z10%%& () -
10%)s& ()-& f.10%)s& ()- S 10%)s& ()-()+/ 89<eG+4910%%& ()-F 'F
910%%& ()-F 910%%& ()-F 910%%& ()-F 'F 910%%& ()-F

<@ JIW deE+4910%%& ()-910%%& ()-F 910%%& ()-F 910%%& ()-F 'F
-910%%& ()-F 910%%& ()-F degktux| hL, 4910%%& ()-F 910%%& ()-F 'F
910%%& ()-F 910%%& ()-F 910%%& ()-F 'F | eGt4910%%& ()-F 'F

910% % & (#6.F 94 aféeiys &or(makng R1OMBI@E hivingrthe structure of Formula I

Re—g R Rs
5 Y)\NL{ — Z—UR
CHy)n—CH—CHy;—N X—</ S) l
( n I \__/ TR, 1))

R

its pharmaceutically acceptable salts, esters, amides, enantiomers, diastereomers, N-oxides,

10 amides, prodrugs, or metabolites, wherein Y is O or S; Q, X, Z and Z’ are independently CH or
N; m=0-3; n= 0-4; R, R, are independently selected from: H, F, Cl, Br, OCH,, OC,H;,
OCH,CF,, SCF,, CH,, C;H;, CF;, isopropyloxy, and cyclopropyl; R, is H, Rs, OH or ORg; Ry is
a substituted or unsubstituted alkyl chain mnﬁhﬁng 1-6 carbon atoms; and R, R, are H, C;,

alkyl, substituted or unsubstituted phenyl, or a 5-membered spiro ring,

16 which comprises reacting a compound having the structure of Formula VII’

R4 \Q(Cﬂz)ijs
Y)\ l}l
(CH2)D—$H'—CH2-—C1

R
20 3
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"“F D10%%& ()-F eE+4910%%& ()-910%%& ()-F 910%%& ()-F 910%%& ()-F
'FF910%%& ()-F 910%%& ()-F "% (dWJ =910% % 10( 10( 10( F Y. %Ofﬁq ‘ZQUSY&
10% & ()-@Y& 109%& ()- @10%%& ()-F 'F (5=| [ 9W=910% YI S$1

S$10%& ()- VYs109& ()- YfLF10%& ()- 5fLF10%& ()-

Y#109%8$8& ()-F7np| [: W=910% eS$10%& ()- ayS$109%& ()- YS$10%& ()-
RS$10%& ()- R#S$10%& ()- 2  S$10%& ()- pstuvvU49 YY 10%eAK () -

Yl 10%PAVE () - | 109 () - Y#10%WAVE ()-Z10$10$10$ Y: 1098& ()-*E vy||[:vU49 Y
Y,s" 10%P48& ()-Y Y, ! 10%PAE ()- CQAO%& ()-Y YALOWWPAK ()- @OWR()-
V&&10% & () -z| 14567C| obU49 Y$S10%8$S&' () - YLOMAVLOMAVLOMAM Y&Y: 109WAVE. () - Y
Y#: 1 10900 () -, Y#: 11098 M& ()-, Y@ 1109%WAK ()-CTz||[:bU49 Y

0@10%& ()-s Y @10%8$S& ()-s <@ 10%' 6& ()-sY YyFs10u8$S& ()- Yig

1098S& ()- Yl g 1098$S& ()-/CF|[:bU49 Y "-#1098& ()- Y)10%8$S& () -

d! 1094$7& ()-fY Y 10%8$S& ()-f Y310%8$S&' ()- Y 10%6$S&' () - HKLM\\ cvU49
Y310%08& ( with ¥¥a PSR &ating thy SE@AAOBBE frhulk VISSS10S$S10S$S YY: 1098$S& () - Y
S #10U8$S& ()--|[:vU49 Y Y3911 10988& () -Y YF#10988& ()-Y YFS' ! 10988& () -
R@110% & ()-s P@I10%& ()-s ~ @ 109 ()-sLn|[:vU49 Y Y3.1098& ()-Y Y3*
10988& ()-Y Y(#109%8& ()- Y3&&! 109884& ()- Y3$s! 10988&' ()-3

Y3#s! 10988& () -| obU49 Y%40%@ @& () - FL0994 0984094 YI10908&' ()- 11098 %9/

& ()- 1109 ()- Y 110%& ()-xQ[:bU4Q Y Y , £ L1GH@ @ ()- Y, & ! 10%@Ek ()- Y
Y@ &$109%@ @& ()- Y, 109@ @& () - Q’QN@%%) Y)T 10%@ @ ()-ql|[:bU49 Y
$109% & ()-  $10% & ()-Y $L0% & ()- )t '_(§-Y 1109%@ @ ()- VY,

- Yf

1109@& ()-1F|[:-410@ @ Ys910%@ @& @ ()-Y -$10%& ()- Y
-$10%@ @ ()- -$109%& ()- $10% & ()-6mbA410@ @ Y "10% ()- Y10%S$& ()-
Y1098 ()- Y10%$& ()- Y$10%$& ()- F10@ @O @e| [ : A410@ @ YyY10%$& () -
Y10%$& ()- Y10% & ()- Y10%$& ()- Y10%&' ()- Y'10%$& ()- #u<|[: A410@ @

)
)

NN

Y*sl 1098 ()- Y(#10%$& ()- Y 910%$& ()- Y, # 110%$& ()- Y, # | 109D& ()-

YL! M 10%$& ()-<L|[: A410@ @ Y6: 10%$& ()- Y4 ! 10%$& ()- Yy210%$& ()-
YO ! 10%$& ()- Y. MLO%S$& ()- Y*s! 10%$& ()- @wU410 YF 1098(& ()- YF

109& ()- YSL!109B(& ()- Y $S109B(& ()- Y10e$10e$10e$ YLO10%S$& () - T|[: vU410
Y Yy1098(& ()-Y YS 1098(& ()-Y YO109B(& ()-Y Y109B(& ()- d"109B(& ()-
Y10%8( & () JI[:vUALO Y 2"10% 8(* & ()-Y Y+ 1098( & ()-Y Y 10% & () -

" 1098( - n"10% [ & ()- "10%j >& ()- YvU410 F 10%#y& ()-z 7 &F

1008 108(108( Y : 1098( & -410$
Ygglo%&z(}@’e%gﬁgﬁg%%& )%%%"/%‘%9% q%’ ¥ V3% (10%1;& ()-(t o 1\6%& ()-
Y1008& ()- P] | bA410$ Y f310%& ()- Pf3100& ()- " 310% & ()- Vi 109% $f & ()-

YL$y10% $f& () 310$10$DT| [ : A410$ VI & 10% $T& ()- YI'$ 10% $f & ()-Z

YI# 1096 $f & ()- Y1 & 4109 $F & ()- Y3"10% $f& ()- Yl S10% $f & () - ! $p| Z9A410$
Y1 9610% $f & ()-! M 109%2Z& ()- YO-10%f& ()- D-10%XKQ& ()- Y1 *10% $f & ()-
Y(10% $f & @)-p

STHAVERHA LD o] m@%od{s)bigéd@m% M&Qr@'&yi&g e strucfore LORBERMI 1{ ) -
Y#y10%y$y & () - milOf $f 10f $f 10f $f Yy9109% $f & ()- O 5| [;vU410 Y L$10%& () Y

Y. L$1094/y& ()-Y OL$10% & ()-Y YY& - 100/(y$y& ()- Y3 10% $y& () -
10%$y& ()-5EK| [:vU410 Y Yl 96MLO%SY& ()-Y Yl F4- 10%S$y& ()-3Y
Y2#10%$y& ()-Y YI 0Z10%$y& ()- YY. 10%$y& ()- YY, 10%$y& ()- KNOPQ'vU410

NN
0 TX O /_\ Z R1
—CH—CH;—N x—{ §
(CHy)n I 2 | ,—<Z_ R, m
R;
20

wherein n, X, Z, Z’, R, R, and R, are as defined for Formula I and m’ = 1-4,

which comprises reacting a compound having the structure of Formula VIIL.
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O1QQAC & () -z 10%8S& ()-z Y 10%$& ()- Y$f 109%$& () - Z10y$y10y$y10yS$y
YolOooys$y& ()-1$X|[:vU410 Y. 10%S$& ()- Y, f 109$& ()-Y ny& 10%<$& ()-Y Y'g
109 $& ()- Yf3109%$& ()- Y@LOW$E ()- QvU410 Y , 10%' y& ()- c@mm«f
Y10%' y& ()-10x$10x$10x$ Y9109%$& () - Yyy210%<$& O-QVYA [: vU4

GLO%' Y& ()-Y YF"10%' y& ()-Y Y10%' y& ()- 310%& ()- 310% & ()-

31094 & ()-Q[:vU410 Y YF210%' y& ()-Y Y *10%' y& ()-Y YfI (10%' y& ()-

Y& 10%' y& ()- Y$ 10%' y& ()-3 Y'!10%' y& ()-| obu410

YL$109R$&' () - 10y’ y10y' y10y' yY Y910%' y& ()- Y310%&y& ()- ]L-t10% $}& ()-
pL-t10% & ()-Ger |[9bU410 | 5$109& ()- Y"109R$& ()-Y YMLOWRSE () -

f* 10%R$p& () - @ 10%4B& () - @ YSMLO%BE () - 0~vU410 Mt 10%r&m&' ()-' Y

10%' y& () - 1ORSIOR$10RS Y& : 109R$& ()- Y- 109R$E ()- YQO$L09& ()- 1>A|[: vU410
M Y(10%' y& ()-Y ~nl0% & ()- YnmilO%' y& ()- YL10%' y& ()- Yyl0%' y& () -

t 10988& ()-AorvU410 Y , 10%&F& ()- "0l (10% & & ()--10y' y10y' y10y'y
Y&$S10%' y& ()-Y YOLO0%' y& ()- Y+milO%' y& ()- |[:vU410 Y Yy(109F&F& () -
YF' 1096&F& ()- Yf 109%&F& ()- YLLI09%F&F& ()- 9109 & ()- 910%C! & ()-vU410
Y, #1098 S& ()-F Y1 1098 S& ()- 10F&F10F&F10F&F YO9910%F&F& () -

Yyf 2109%F&F&' () - Y &109F&FE () (@ﬁg vU410 Y Y3#10%S' S& ()-Y YSL0%S' S& () -
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