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ARYLSUBSTI TUTED PI PERAZI NES USEFUL | N THE TREATMENT OF BEN GN PROSTATI C
HYPERPLASI A, This invention relates to a series of arylsubstituted '
pi per azi n¥ 98512%¥nar maceut i cal conposi ti ons contai ni ng t henP@RUS98/09023

I nternmedi ates used in their manufacture. The conpounds of the invention
selectively inhibit binding to the [err]-1ferr] adrenergic receptor, a -
receptor which has been inplicated in benign prostatic hyperplasia. In

addi ti on, conpou rOYE PWEREﬂI\?@?i FNn an in
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di sease. BACKGROUND Beni gn Qir BENIGN PROSTATIC HY RERPLASHA nonnal i gnant

enl argenent of the prostate, is the nost conmmon benign tunor in men.

Approxi mately 50% 15 of all nen ol der than 65 years have sone degree of

BPH and a third ofhidiagéntittrdlat¢s t6'd sirfed) of%fy&hasmuféﬁlﬁip%?ﬁiheyyi't h bl adder
outl et obstruction (H eble and Caine, 1986). In the U S., benign and

mal i gnant5 di pbageacesticaheorppesitians caniaining themianddintasmadiates sisedén thaihan -
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conpression of the urethra and obstruction to the flow urine fromthe
bl adder. Theptstalis byrerpiasinin additios, campeundsefthednventionvigduce t one of

t he bl adder n r e il i i f Wi :
enptyi ng of Fﬁ%ﬁg?@]ﬁ%fﬁ%S%%%%b?ﬁ@#ﬁ@&%@AgFgﬁﬁttﬁé gﬁfﬂﬁé’r‘a#%”%g'ésw ors
([err] 1- #6s) in tHeetromenamlof thisallssases avail able for BPH address these =
conponents to varying degrees, and the therapeutic choices are expandi ng.
Surgi cal treatnent options address the static component of BPH and incl ude
‘transurethral resection of the prost g kéﬁ@ nt ransurethral incision 30
of the prostate (TU P), open prostatectony, a?lPoon di latation,

hypert herm a, Benign prostatic hyperplasia (BPH), a nonmalignant enlargement of
| the prostate, is the most common benign tumor in men. Approximately 50%
15 of all men older than 85 years have séme. degree of BPH and a third of these
men have clinical symptoms consistent with bladder outlet obstruction (Hieble
and Caine, 1986). In the U.S., benign and malignant diseases of the prostate
are responsible for mdre surgery than diseases of any other organ in men
over the age of fifty. _ ' |
20 There are two components of BPH, a static and a dynamic component.
The static component is due to enlargement of the prostate gland, which may
result in compression of the grethra and obstruction to the flow of urine from
the bladder. The dynamic component is due to increased smooth muscle
tone of the bladder neck and the prostate itself (which interferes with
25 emptying of the bladder) and is regulated by alpha 1 adrenergic receptors
(a1-ARs). The medical treatments available for BPH address these
components to varying degrees, and the therapeutic choices are expanding.
Surgical treatment options address the static component of BPH and
include transurethral resection of the prostate (TURP), transurethral incision
30 of the prostate (TUIP), open prostatectomy, balloon dilatation, hyperthermia,
stents and laser ablation. TURP is the preferred treatment for patients with
‘BPH and approximately 320,000 TURPs were performed in the U.S. in 1990
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stents and |aser ablation. TURP is the preferred treatment for patients
wi th BPH and approxi mately 320,000 TURPs were performed in the U S in 1990
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treatnment for nost nmen with synptomati c BPH, approximtely 20 - 25% of

patients do not have a satisfactory |ong-termoutcome (Lepor and Ri gaud,
1990). Conplications include retrograde ejacul ation (70-75% of patients), 5
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weakgor lonaet BNepabeig & ot!@8Y)-5a- reduct ase inhibitor and
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steron ctive In treatl ng

symptomatic BPH. This drug is a competitive inhibitor of the enzyme 5a-
reductase which is responsible for the conversion of testosterone to
dihydrotestosterone in the prostate gland (Gormley et al., 1992).
Dihydrotestosterone appears to be the major mitogen for prostate growth, and
agents which inhibit 5a-reductase reduce the size of the prostate and improve
urine flow through the prostatic urethra. Although finasteride is a potent 5a-
reductase inhibitor and causes a marked decreaée in serum and tissue -
concentrations of dihydrotestoste?one', it is only moderately effective in
treating symptorﬁatic BPH (Oesterling, 1995). The effects of finasteride take
6-12 months to become evident and for many men the clinical improvement is
‘minimal (Barry, 1997).

The dynamic component of BPH has been addressed by the use of
adrenergic receptor blocking agents (x1-AR blockers) which act by
decreasing thé smooth muscle tone within the prostate gland itself. A variety
of a1-AR blockers (terazosin, prazosin, and doxazosin) have been
investigated for the treatment of symptomatic bladder outlet obstruction due
to BPH, with terazosin (Hytrin", Abbott) being the most extensively studied.
Although the a1-AR blockers are well-tolerated, approximately 10-15% of
patients develop a clinically adverse event (L‘epof, 1995). The undesirable
effects of all members of this class are similar, with postural hypotension
being the most commonly experienced sidé_ effect (Lépor etal., 1992). In
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adrenergi c receptor bl ocking agents ([err]1-AR bl ockers) which act by 25
decreasing the snoboth nuscle tone within the prostate gland itself. A
variety of [err]1 -AR blockers (terazosin, prazosin, and doxazosin) have
been i nveWOg8sK48f or the treatnment of synptonatic bl adder ard1/B$98/09023
obstruction due to BPH, with terazosin (Hytrin, Abbott) being the nost -
extensi vely studied. Although the [err]1l-AR bl ockers are well-tol erated,
approxi mately 10-15% of 30 patients develop a clinically adverse event

(Lepor, 1995 orgé%s&ﬁ%’ﬁ\é' QQ-'rSdﬁét%%tiﬁhiBfton%l thd B Blo%i(iry'éierﬁé faved ©

simlar, wt stural hypotension being thé nost comon experienced side
ef fect (Lepomoaee rapid, oris@? 2f aclion pSteers)\0) 98%) 5 Hiever, their therapeutic effect, - - '

PCT/ US98/ 09023 conpari,son to t'he 5a-reductase inhibitqgrs, the al-A

bl ocki ng ageﬁ?@?ﬁg)oﬁeg%ﬁfdmr?%ﬁmﬁﬁdﬂés? SMW?%%?RF? 39‘3@?% P%@Q‘S‘}‘?Mver .
their therappybi s AbbEfdte. @estBARY! ¢doby | mprovenent in the synptom score
and the peak urinary flow rate, IS noderate. (Qesterling, 1995) 5

The use d [err] 1TharisenofxybAR aptagonidis in thedtreatment of BPH issrelatedted to
t hei bility t [ th f fi th le, | dj. t

o ef Cof t nineibabltE deeregn iihbord et aB fiopdB dfadng fasliel ' °
t hroughout t betoestRlictivessydqtbRN tAdrRherdid rédsbteddreSbuld throR8HoDY Besur e,

nasal congestion, prostrate function and ot her processes (Harrison et al.,

1991). Howevbody play alominapiarole inutiecgonirol of blasy pressyre, nagak cangsstion,

1501 "For oy PLyStzte' Rt s blier Hrbe R MaraBht bal feafioHalee?, 5o,™'
Schwi nn ¢ akhereldt8% nilihbebef Bloakdal1-ARLéptorAubtyes! oaf-ARR RS IR and -

characterized the [err]1l -ARs in human prostate l;%/ functional, radioligand

bi ndi ng, and afetAR UBauneBdRbg1 831; Rersanetalest 994 Hitasawa etial.,, 19984; 15
'e_lf?t ano et al Ran%agr%%; etl\ébl.rﬁ@@ﬂ S%an%ln' et ég%gé}’%{/éiﬂ la}g & alfi,l1'994jj.9 ?\bm aerlrada
of labs have characterized the a1-ARs in human prostate by functional,
radioligand binding, and molecular biological techniques (Forray et al., 1994;
15 Hatano et al., 1994; Marshali et al., 1992; Marshall et al., 1995; ' Yamada et
al., 1994). These studies provide evidence in support of the concept that the
a1.-AR subtype comprises the majority of a1-ARs in human prostatic smooth
muscle and mediates contraction in this tissue. These ﬁndihgs suggest that
the development of a subtype-selective a1,-AR antagonist might result in a
20 therapeutically effective agent with greater selectivity for the treatment of

BPH.



al ., 1994). These studies provide evidence in support of the concept that
the [err]la- AR subtype conprises the majority of [err]1-ARs in hunan
prostatic snmooth nuscle and nediates contraction in this tissue. These .
findi ngs WOR$EIR8 hat t he devel opment of a subtype-sel ecti VRCT/E898109023r r | - AR .
antagoni st mght result in a 20 therapeutically effective agent with
greater selectivity far the treatnent of BPH 3 WO 98/ 51298

PCT/ US98/ 09023 SUMVARY COF THE | NVENTI ON The invention relates to conmpounds

of Formula | [err] 5 wherein Al b@-&F—ﬁEr ere nis 1-6; Rerr]
is (err]al kyl, phenyl, substltutedﬁm MENITI]ON’” where the

phenyl substituenkthe mventimuieﬁglat%dntdoynmumistaffdrmme or nore of the
group consisting of CJerr]alkyl, C[err]al koxy and hal ogen,

phenyl ([ err] al kyl, or substitut ed phenyl err] aI kyI where the’ phenyl
substituents are mdependentR,y selected 15 * - - .. fromone or nore
of the group consi.sting of Cgrr]alkyl, C[err]al koxy and hal ogen; Rerr]
is hydrogen, C[err]alkyl, Cerx] al kenyl Clerr] I kynyl ,

phenyl ([ err]al kyl, or substi tut@d phenyl C[ err]al 11 where t he phenyl

substituents are independe sel e}mi\

5 - - |
wherein: " |
A is (CH,), where n is 1-6;
R, is C, ;alkyl, phenyl,
 substituted phenyl
10 where the phenyl substituents are independently selected
from one or inore of the group consisting of C, .alkyl,
C, salkoxy and halogén, phenylC, .alkyl, or ..
substituted phenylC, ;alkyl
where the phenyl substituents-are independently selected
15 from one or more of the group consisting of C, ;alkyl,
C, salkoxy and halogen; _ _
R, is hydrogen, C, .alkyl, C, ; alkenyl, C.s alkyhyl, phenylC, .alkyl,
or substituted phenyiC, ;alkyl
where the phenyl substituents are independently selected
20 from one or more of the group consisting of C, ;alkyl,

C,salkoxy and halogen;



20 fromone or nore of the group consisting of (Jerr]alkyl,
C[-err]al koxy and hal ogen; E is 4 WO 98/ 51298

PCT/ US98/ 09023 R3 [errr] where: mis 1-5; 5 Rlerr] is

hydr ogen, WO%8(51398| kyl or oxygen, where if Rerr] is oxygen, PERUSPRRM2Y | i ne
represents a bond and if Rlerr] is (Jerr] alkyl the hashed line is absent;
Rl err] oxygen, hydrogen, C[err]alkyl, fornyl, carboxy, C[err]al Kyl carbonyl

d err]al koxycarbonyl, phenyl ([ err]al koxy, 10 substituted
phenyl C[ err] al koxy wher e the phenyl substitugqts are independently selected
fromone or nore of the up consisting of Cperr]alkyl, C[err]al koxy and

hal ogen, am do, and subs uted arydo 15 where the
nitrogen substituents are i dent |y bne or nore of the
group consi sting or hydrogen, Cerr]alk ¥ and hydr oxy, where

If R4 is oxygen, the hashed)-w’(mlzympresents a.ond and i f R[err] s any
ot her substituent, .the 20 hashed |ine is absent;

Rlerr] is hydrogen, C[err]al kyl or taken togetﬁer wi th 'R[‘érr] to forma

R3
. Re
—§—N Rs
S,
Rs
where
_ m is 1-5;
5 R, is hydrogen, C, ;alkyl or oxygen,

where if R, is oxygen, the hashed line represents a
bond and if R, is C, ,alkyl the hashed line is absent;
R, oxygen, hydrogeh,_C,_salky!, forrnyl; carboxy,
C, ,5alkyldarb6nyl, C, salkoxycarbonyl, phenylC, .alkoxy,
10 substituted phenylIC,  alkoxy
where the phenyl substituents are independenti_y
 selected from one or more of the group consisting of
C, . alkyl, C, ;alkoxy and halogen, amido, and
substituted amido
15 . where the nitrbgen substituents are independently
| selected from one or more of the group consisting or
hydrog'en, C,alkyl, C, ;alkoxy and hydroxy,
where if R, is oxygen, the hashed line represents
a bond and if R, is any other substituent, the
20 hashed line is absent;
' Rs is hydrogen, Cqsalky! or taken together with Re to form a
cyclohexane, cyclopeﬁtane or cyclopropane ring;
Rs is hydrogen, Cqsalkyl or taken together with Rs to form a

cyclohexane, cyclopentane or cyclopropane ring;



cycl ohexane, cycl opentane or cycl opropane ring; R err] is hydrogen,
Cerr]al kyl or taken together with Rlerr] to forma cycl ohexane,

cycl opentane or cycl opropane ring; 5 WO 98/51298 .
PCT/ US98MQ0%312881d phar maceutical |y acceptabl e salts ther eHCT/U$0848023
conpounds are useful as adrenergic receptor nodul ati ng agents. The
conpounds of this invention selectively bind to the [err]1l[err]-AR
receptor, nodulate the activity of said receptor and are sel ective for

prostate 5 tissue ovegn ér}n%cbbﬁéélg( aé&f?ma’sghgwef resent a viable
r nmodul ate

treatnment for [err]l[err]- AR recept i sorders which include
but are not |ini {lheésecobpaunds aredisefidras adrenengie neceptor modeigling: es

h i cal it ilnin unds of .F I , d hod
Dt foat | ng 0eGh dBeCamaRinds St I v RpioR Belechre ag Ol #AR rmounds. o
Formul a |. }@ceptor, modifibetether &dtivity 'H?%hlllijfec%bltd:roelfr{wél_?héeleéﬁ\}éfdr pr&sthteon

contenpl ates I nternedi ate conpounds of Formul a . ese Internedi ates are
usef ul -i & t Hisspe eyer aoitisitisstiec Agpsuch]they répresenta viahhel treatmernt ool gws:

Crer 17 al ky' AR fsptor Siolded plsbr o wileBfoilas but aké ot finfibd taBREL pheny)
substituents ar e j; ZRIRRIMIBRY InveABbE ebRtEripIatBspitarfiacsRitiSaldonpEsiior P

consisting of CJerr]alkyl, Cerr]al koxy and hal ogen, phenyl C[err]al kyl, dr
subst.i t ut ed gomtaiping]campeunds of Formula |, and methods of treating disorders T

mediated by «.1,-AR receptor with compounds of Formula |.
10 Aside from compounds of Formula |, this invention contemplates
intermediate compounds of Formula ll. These intermediates are useful in the

preparation of compounds of Formula | and are as follows:

Ry

| \, o
@W | \N/AvN“
] :

15
wherein: _
A is (CH,), where n is 1-6;
R, is C,.alkyl, phenyl,
~ substituted pheny!
20 where the pheny! substituents are independently selected
from one or more of the group consisting of C, .alkyl,
C, salkoxy and halogen, phenyiC, .alkyl, or
substituted pheny!C,_;alkyI
where the phenyl substituents are ihdependenﬂy selected
25 from one or more of the group consisting of C, .alkyl,

C, ;alkoxy and halogen;
Ry is hydrogen, BOC or CBZ.
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where the phenyl substituents are independently selected 25

fromone or nore of the group consisting of Cferr]alkyl, ([err]al koxy and
hal ogen; g&gggg i s hydrogen, BOC or CBZ. 6 WO 98/ 51298

PCT/ US98/ 1298 |1 further this invention contenplates coRfpBHFIBE
Formula 1l1l. These conpounds are useful as internediates in the preparation
of conpounds of Fornmula | and are as follows. 5 wherein: m is 1-5. 10
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The ternms used in describing the

i nvention are comonly used and known to those skilled in the art. "HBSS"

refers to Hank's Bal anced Salt Sol ution | ndependent | ans t at when
there are nore t haHll &ighergh 'ss'UB%’Etfqrh%‘Pﬁte"Wﬁ;‘%@BmWér?f i‘ﬁe I,

different. T I rgnched-chain

al kyl gr oupsl?gn%igwmghh%ra é? grggﬁﬁOag(ﬁl‘(tﬁ gﬂ%ﬁs 'gqbe ﬁrléga'?ﬁobr?gvm [err]1-AR

ant agom st s. campourds sfifoemulaliznd arefas followsl i t hi um di i opr opyl ani de, and"
refirs to bezotriazol e-1-yl-oxy-tris-

(d| met hylam no) - phoxphonl umhexaf | uor ophosphat e. refers to 20

t - but oxycar bonyl , PyBr oP refers to gro -tris- p%rrol i di no- phosphonl um
hexaf | uorophosphate refers onyl, and "Ts" refers to

t ol uenesul fonyl . "DCC' refers t 0”1,13- ycI ex Icarbodl I m de, " DVAP"
refers to 4-N N-di rrethyl am nopyr|d| ne L(CHf)mrs to 1-(3- |
il
wherein:
m is 1-5.
10

DETAILED DESCRIPTION OF THE INVENTION
The terms used in describing the invention are commonly used and

known to those skilled in the art. "HBSS" refers to Hank's Balanced Salt -
Solution. "Independently” means that when there are more than one

15 substituent, the substitutents may be different. The term "alky!" refers to
straight, cyclic and branched-chain alkyl groups and "alkoxy" refers O-alkyl
whete alkyl is as known a1-AR antagonists. deftned supra. "LDA" refers to
lithium diiopropylamide, and "BOP" refers to bezotriazole-1 -yt-oxy-tris-
(dimethylamino)-phoxphoniumhexafluotopﬁosphate. "BOC" refers to

20 t-butoxycarbonyl, "PyBroP" refers to bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate, "CBZ" refers to benzytoxycarbbnyl, and "Ts" refers to
toluenesulfonyl. "DCC" refers to 1,3-dicyclohexylcarbodiimide, "DMAP"
refers to 4-N'N-dimethylaminopyridine, "EDCI" refers to 1-(3-
dimethylamionpropyl)-3-ethylcarbodiimide hydrochlotide, and "HOBT" refers

25 to 1-hydroxybenzotriazole hydrate. The symbol "Ph" refers to phenyl and
"PHT" refers to phthalimido. The term "effective dose" refers to an amount of '
a compound of Formula | which binds to an/or antagontzes the activity of the
a-1, adrenergic receptor . In addition, the term "effective dose" refers to an
amount of a compound of Formula | which reduces the symptoms of diseases

30 associated with the a-1, adrenergié receptor.
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di met hyl am onpr opyl ) - 3- et hyl carbodi i m de hydrochl ori de, and "HOBT' refers
25 to 1-hydroxybenzotriazole hydrate. The synmbol "Ph" refers to phenyl and
"PHT" refers to phthalimdo. The term"effective dose" refers to an.anount
of a conmpovD@s/sr29%ornul a | which binds to an/or antagoni zesPCRUSERANIA ty of
the [err]-1[err] adrenergic receptor. In addition, the term"effective
dose" refers to an anount of a conpound- of Fornmula |I which reduces the
synptons of di seases 30 associated with the [err]-1[err] adrenergic
receptor. 7 WO i _

PCT/ US98/ 09023 The'. co‘?r%@én sdso?f tth ﬁénY%rglgHtTg bﬁsFy'eB%'ep?r%g‘reefS "%‘Q"Wghe

foll ow ng schshemesyvbese some smlemass:rpdocmﬂmreﬂnm bhalembudimebmﬁthent_ of
t he |nvent|on I n thos cases e choj ce . of, schene is

. .of :
a'scr et on wineAplie APNRS EAtes, dia Bpics ot Schmeis sanaHS FFHIRERIEN cheri st s

o Eﬁ‘%Qlfthﬁpﬂh@l&a%abllmgro?tfﬂs@éf]syh&néﬂé%ﬂémlsﬁ err] is hydrogen,
Rlerr] is oxygen [err])[err] mis 4, may beéorepared as
il lustratéd by SCr@mapgundsmof ﬁosxmdeﬂmretmes an-‘@YJuRe§mf regemRds| are

Beconbl ed an@ERI RIS GHos APRTR 1S 4yfBek be Propared o= ICeiae B SRR cr i o

Lon one | g SEAhd R BRILALEH PORAGAY S tpdréflin b convérgat > O 1

a wth a mld base suc rr err ati ng agen such as -
acryl oni-tri | esynthesis wheré two habwes dtﬂuémmiewﬁéhrezassmnhmnbulamatdyf or 2-24
hours gives the nlél’l| 1 b. This internmediate may be hydrogenated using
Rai ny Ni ckel GRuple t to give the propylamne 15 internediate 1 c.

The otherghal f of m[e lB?’ ﬁ%a aetema f8e8RERRAG Hihdlb RoSTMRERASd Pipdrapifelofc as
starting rraterl al s prolactamis treated wth a strong base such as
NaH, in an i niype 1sol Treatment of 12 with aapikd base suthasd§CO, and an alkylating
agent, such as acrylonitrile in an inert solvent such as MeOH at room
temperature for 2-24 hours gives the nitrile 1b. ‘This intermediate may be
hydrogenated using Rainy Nickel as a catalyst to give the propylamine
15 intermediate 1c. The other half of the molecule is assembled using
compounds of type 1c as starting materials. e-Caprolactam is treated with a
strdng base such as NaH, in an inert solvent at 0 °C for about 30 minutes.
The formed anion is treated with an alkylating agent such as t-
butylbromoacetate in an inert solvent such as acetonitrile at room
20 temperature for two hours td 2 days to give the ester 1e. Hydrolysis of 1e
with an acid such as triflucroacetic acid at room temperature over 2-16 hours
gives the acid 1f. Treatment of the amine 1c and the acid 1f with a peptide
coupling agent such as BOP and a suitable amine such as DMAP at room
temperature over 1-16 hours gives a compound of Formula I, 1g. Other
25 coupling agents may be substituted for BOP. Such agents include but are
not limited to, PyBroP, EDCI, HOBt and the like. - Suitable DMAP
replacements include but are not limited to N-methyimorpholine, imidazole,
DABCO and the like.

30 Scheme 1 may be used to prepare corﬁpounds aside from 1g. To
prepare compounds where m is 1-5, known lactams of the appropriate ring

size such as 2-azacyclooctanone, replace e-caprolactam in Scheme 1.
B 8



The fornmed anion is treated with an al kyl ati ng agent such as t-

butyl bronpbacetate in an inert solvent such as acetonitri I e at room 20
tenperature for two hours to 2 days to give the ester drolysis of 1
e with atvaod@28ch as trifluoroacetic acid at roomterrper Y ESo8023 2. 16
hours gives the acid 1f. Treatnent of the amne 1c and the acid 1f with a
peptide coupling agent such as BOP and a suitabl e am ne such as DVAP at
room tenperature over 1-16 hours gives a conpound of Formula I, 1 g. Qther -
25 coupling agents nay be substituted for BOP. Suc?eEPpﬁMncl ude but are
not limted to, PyBroP, EDCl, HOBt and the |like. Suitable P replacenents
include but aregrK limted to N nethyl hol i ne, i m dazol e, DABCO and the
li ke. 30 /e 1 nay be used tonﬁégpare conmpounds aside from1l g.
To prepare @ Nis WHHre mis 1-5, Wmhe appropriate ring
size such as Ye4zacyefooct anone>r ep §< r]/caprol actamin Scheme 1. -8
WD 98/ 51298 -PCT/ US98/ 09023
Scherme 1 OPh 1a [err] 1g To prepare conmpounds where
Rlerr] is other than phenoxy, 1 a/is replqaced 5 w th known phenyl

pi perazi ne derivatives such as (2-t-butoxyphenyl)- piperazine. To prepare
conpounds where Ais (CHerr])[prr] and nis 1-6, acrylonitrile my be
replaced with alkylatingpggents such as 4-chlorobutyronitrile.

Al ternatively, inter i at c may be prepared by another route as
illustrated in Sche {0 N’\/le.gazme derlvatlve 1 ais treated
wth a mld base an oW\t _
1c
o] o]

o | OPh o
©/\cozn 1c @_Nf—-_‘\N ~y ’k"@ |
—_— - H ol
1
. 1g
To prepare compounds where R, is other than' phenoxy, 1ais replaced
5 with known phenyl piperazine derivatives such as N-(2-t-butoxyphenyl)-

piperazine. To prepare compounds where A is (CH,), and n is 1-6,
acrylonitrile may be replaced with alkylating agents such as
4-chlorobutyronitrile. Alternatively, intermediate 1¢ may be prepared by |
another route as illustrated in Scheme 2.

10 Piperazine derivative 1a is treated with a mild base and known
phthalimido derivatives such as N-{4-bromobutyl)phthalimide to give
intermediate 2a. Treatment of 2a with a hydrazine such as N-methyl

hydrazine in a suitable solvent such as MeOH or EtOH at reflux, gives

intermediates of type 1c. Alternatively, piperazine 1a is freated with a mild

9



pht hal i m do derivati ves such as N- (4- bronmobutyl ) phthal i m de to give
internediate 2a. Treatnent of 2a with a hydrazine such as N-methyl
hydrazine in a suitable solvent such as MeOH or EtOH at reflux, gives .
i ntermedi MQ@BYYR9¥ ype 1 c. Alternatively, piperazine 1 a i SPETWSPRPOR t h a
mld 9 WD 98/ 51298

PCT/ US98/ 09023 base and an N-BOC protected am ne such as
N-tert-butoxycarbonyl -4- bronmobutylam ne to.give the correspondi ng BOC
protected angig arddap NUBOG pfitBcled éiﬁmeosmt@sﬂnttmtmaw@bomm an acid
such as TFA to give Internedi ates of type 1c.

Schene 2 [ erbion®bidylpminatagive the catresperdiag I@ﬁ; profestad emine.hJaisogen,

e T L B R L o My

gi ves conpoupfsrniidiates®f 8pd 1c.1-5 hours at tenperatures from about 0-35
[err]C. Schene 3 [err] 1 Conmpounds where Rl err] is oxygen, '
Cerr]al 1, fornyl, carboxy, (err]alkyl carbonyl, C§ mgxycar bonyl ,
‘phenyl ([ err] al koxy, substituted phenyl ([ err]al koxy, ,am do and substituted
am do may be synthesized by ScheopPnd. For exanfhg epar e conpounds
where Rl err] is ethoxycarbony m|§—2\ and R3 i Arponyl , treat

et hyl - 2- pyrrq Idadone 5- car box th N 28 ¥J base such as NaH, in an.
inert solvent~at 0 Terrlc for dbut \29/ i nut es. 16

2a

OPh /

N‘ ‘N /\/\/ N H2
-/

To prepare compounds where R is other than hydrogen, Scheme 3
may be used. Treatment of compounds of fype 1g with a strong base such as
10 NaH, followed by an alkylating agent such as benzyl bromide gives
compounds of type 3a in 1-5 hours at temperatures from about 0-35 °C.

Scheme 3
OPh
1g @- N NN ’u\/
3a ' \Q
15 Compounds where R4 is oxygen, C, .alkyl, formyl, carboxy,

C, salkylcarbonyl, C1;5alkbxycarbonyl, phenylC, ;alkoxy, substituted
phenylC, ;alkoxy, amido and substituted amido may be synthesized by

Scheme 4. For example to prepare compounds where R, is ethoxycarbonyl,
_ m is 2, and R; is carbonyl, treat ethyl-2-pyrrolidone-5-carboxylate with a
20 strong base such as NaH, in an inert solvent at 0 °C for about 30 minutes.

10



WD 98/ 51298 PCT/ US98/ 09023 The
formed anion is treated with an al kyl ati ng agent such as t-

but yl hronpacetate in an inert solvent such as acetonitrile at room -
t enper at Y@2%312% wo hours to 2 days to give the ester 4a. ARSHPEMIM0| ysi s
of 4a with trifluoroacetic acid at roomtenperature over 2-16 hours gives
the 5 acid 4b. Coupling of the acid 4b and the internediate amine 1 ¢c with
a peptide coupling agent such as PryBOP. gives a conpound of Fornmula I, 4c.

The ethyl e¥hefopied anionuisdrebtedwithtan alkykiting agdri sachasifet y of agents to
gi ve derivatives such as am des, carboxylic acids, .al dehydes etc, where the
reagents anbuwwgm%?et%ﬁéﬂ?Pdﬂ%népb’qmﬁHFh asraceonity! %G’QGPQH‘ those skilled -

in 10 the afm?sﬁ fe
useful as méﬁﬁﬂ?&?@?@ &{(&eﬁé?aslﬁgag _ lOU%;iQEn ééja‘?éeng‘? er preterred or
particul arl y,apmﬁf wifluerbacktie gqmidabroceml téxﬁpe:aiumw&tsz-ds hdurs igivestheon -
I ncl ude:

PCT/ Us9&? 0985H ‘[9% EPUBFFM of the a¢id Ab.ang the intermedjatepring igwitha
Glerr]al kyl pefiide BBupAY bgERVSUAREEPHABOPRHEs AconpOlneBsIFormiifan) 4. kenyl

The ethyl ester of compound 4c may be treated with a variety of agents to
give derivatives such as amides, carboxylic acids, aldehydes etc, where the
reagents and reaction conditions are within the knowlédge'of those skilled in
10 theart. |
Scheme 4

CO.t-Bu
H

OﬂfCOzEt - OéLNrcozEt

4a
COyH

OaﬂrcozEt : _
4b \
‘OPh ‘ o Q
N‘ \N AN N Jk/ N
N~ H EtO,C

4c
Although the claimed compounds are useful as moduiators of a1-AR,
some compounds are either preferred or particularly preferred. The preferred

15 compounds of the invention include:
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(err]al kynyl. 10 The particularly preferred "E's are [err] The
particularly preferred "nt is 3. The particularly preferred Rerr] is

oxygen. The Eartl cul arIy preferred Rlerr] is hydrogen. 15 The,
particul aMG8M&%¥%erred "A's are (CHerr])[err] where n is 2PET/US98/09023\D
98/ 51298 PCT/ US98/ 09023 The
particularly preferred corrpounds of Formula Il include conpounds where Ais
2 or 3, Rerr] is (Jerr]Jalkyl, and R err] is hydrogen. The particularly
preferred conpounds of Formula Il1 include conpounds where mis 3. 5

The conpounds of nmula | may be used in pharngceutical conpositions to

treat patientswi@h di sorderscpiel atgg to nodul aDing the actyvity ofy the
[err]1 adren c rpee|ptor. N'The referred raste |,%-qral ach'n ni strition,
however conp Wf tNE I
i ncl udi ng butYs6t |¥at ed to 'mt
about 10 0.01-100 ng/ kg daily.9The p rred oral dosage ran

about 0.05-1.0 ngy/kg daily. Infusion doses can range from about ‘0. 001 100
nmg/ kg/ mn of inhibitor, with a pharnmaceutical carrier over a period ranging
fromseveral mnutes to several days. The pharmaceutical conpositions can
be prepared using,conventional 15 pharnaceuti c§| ‘exci pi ents and

conpoundi ng techpi ques. O alydosag forns may b€ elixers, syrups, capsules

tablets and --: ik \Wher e he typgcal solid rri er is ahl inert Gubstance
such as | act @ Na_rc : e, Nfethyl N
—/ qf\ . N/\’ \ﬂ/\)jj/

o

@ NMNJO?C

The particularly preferred "R."s are C, alkyl.

The particularly pref'erred"'Rz"s are hydrogen, C, ;alkenyl and
C1-s5alkynyl. ' _
10 The particularly preferred "E"s are

Ra and
The particularly preferred "m" is 3.
The particularly preferred Ra is oxygen.
The particularly preferred R4 is hydrogen. _
15 The particularly preferred "A"s are (CH,). where n is 2-4.
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cel l ul ose, magnesium sterate, dical cium phosphate, mannitol and the like;
and typical liquid oral excipients include ethanol, glycerol, water and the
i ke. 20 I | pients may be m xed as needed with disintegrants,

di | uents, ‘@b&‘ﬂﬁ%i ng agents, lubricants, binders and the | PR&US88/8923
conventional techniques known to those skilled in the art of preparing
dosage forns. Parenteral dosage forns nmay be prepared using -
pharmaceutical |y acceptable carriers or diluents, including but not limted
to water or anot hEhe padiculaslyrefareed cempoiiygs ofFoymulad! inclqaeucatapednd®r nul a

| i sol used.as f th d b
| sol at ed_andVI¥EQ 2N, R G saRik ene B1tS KiHEaiun o sal 5. Eranpl es of
such sal ts i ncl udpndphartiutariyqreferféd eétnbeuﬁasibpbéﬁmﬁgnlmlﬁ s odi ¢,

hydrochl oric, perchloric, sulfuric, 30 maleic, fumaric, malic, tartatic,
citric, benznepoyndsowher® migBhanesul fonic, hydroet hanesul fonic,. .

benzeneswl f oni c, - ' ' - nesul-f opic. p-tol uenesul fonic,
cycl ohexgnesul fanﬂig éﬁ@mgg@é%gfFﬁﬁg&gilg}lwbg\ﬂgég{lgfggghageutlca'll. : s
PCT/ US98/ 09tskinpasitisnito treat patientsvatiedisbrddrs Yelatedtd baulatingnb 2etigianp! es
are included. These exanples do not limt the invention. They are neant

only to suggddheginadnenaraic reserten. c Thg praterr ad/ute imoratmdaunisicatiord . i n t he
oL T on R SRR B B  Ge aAAR AER othetS, 1 ¢
the scope ofinthiding butemdtiliitedPISEREENMEMAlS IKAIDH. EOrGidvedsrahgbdfdrh abBut
1-(2- pht1laal ig?bq91e()t0hl¥|lg;}l€g4aéigi if’r?é) ;J(r)e%}rgé%egleéyéa)ggl rg%g Zné Prgm about
0.05-1.0 mg/kg daily. Infusion doses can range from about 0.001-
100 mg/kg/min of inhibitor, with a pharmaceutical ‘carrier over a period -
ranging from several minutes to several days.
The pharmaceutical compositions can be prepared using conventional
15  pharmaceutical excipients and compounding techniques. Oral dosage forms
| may be elixers, syrups, capsules tablets and the like. Where the typical solid
carrier is an inert substance suéh as Iactbse, starch, glucose, methyl
cellulose, magnesium sterate, dicalcium phosphate, mannitol and the like; .
and typical liquid oral excipients include ethanol, glycerol, water and the like.
20 Al excipiehts may be mixed as needed with disintegrants, diluents,
granulating agents, lubricants, binders and the like using conventional
techniques known to those skilled in the art of preparing dosage forms.
Parenteral dosage forms may be prepared using pharmaceutically acceptable
carriers or diluents, including but not limited to water or another sterile
25 carrier.

Typically the compounds of Formula 1 are isolated and used as free
bases, however the compounds may be isolated and used as their
pharmaceutically acceptable _salts. Examples of such salts include but are
not limited to hydrobromic, hydroiodic, hydrochloric, perchloric, sulfuric,

30 maleic, fumaric, malic, tartatic, citric, benzoic, mandelic, methanesulfonic,
hydroethanesulfonic_, benzenesulfonic, oxalic, pamoic, 2-naphthalenesulfonic,

p-toluenesulfonic, cyclohexanesulfamic and saccharinic.
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Cpd. 1 N-(2-Bronpethyl)phthalimde (7.6 g, 30 mml) and KlerrJCJerr] (6.2
g, 45 mol) were added to a solution of N 1-(2-isopropoxyphenyl)piperazine
(6.6 g, 30 mml) in acetonitrile (100 m.) and the resulting mxture, was .
heat ed 15woms/si28l ux- for 2 days. The mixture was concent r atrerf/Sy8/ERBO and
purified by columm chromatography- on silica gel using EtOAc/ hexanes
(30:70) as an eluent gave the title conmpound as a solid: M5 mlz 394 (MH).
Exanple 2 [err] 20 1 -(2-Am noethyl)-4-(2-2-iso-propyl oxyphenyl) pi perazi ne

Cpd. 2 A solutio PIN
stirred for 10 mqﬂcqrdgp{aq)ﬂgggarﬁéttég "5\'4;1 '8?'3“%@%*@?5%@5‘%%9’( Zt ‘r‘f%%a\'/vas
added 25 arfm&wexamplesdwm lirmhﬂminaenmm‘i | Tixey are ﬁleénhoulysto sTjggesi ature
was cool ed tO'"'roo e %\ theﬁ_\esul j-'ng (e prechq e was
renoved by 1metho ng elnventlon ose skille he art may fi
PCT/ US98/ 09 t i el.ded
the title conomeld s %T“"&g U fhlidh utER P BB T8GR} Sppartry Bouany! o) dog
(MH err] b BElawpier mogse métheds are Beemeddaheowijhindhe )sbene pf this inventioapd. 3
95% Sodi um I_—Iydrlde (1.67 g, 66 mml) was added to a stirred solution
PREPARATIVE EXAMPLES

-Example1

-

0O
oS0
-/ . O

10 -(2-phthallmldoethyl)-4-(2-|sopropyloxyphenyl)ptperazme
Cpd. 1 :
ﬂ-(Z—Bromoethyl)phthalimide (76 g, 30 mmbl) and K2CO3 (6.2 g,
45 mmol) were added to a solution of N-1-(2-isopropoxyphenyl)piperazine
(6.6 g, 30 mmol) in acetonitrile (100 mL) and the resulting mixture was heated
15 atreflux for 2 days. The mixture was concentrated in vacuo and purifiéd by
column chromatography: on silica gel using EtOAc/hexanes (30:70) as an
eluent gave the title compound as a solid: MS m/z 394 (MH+). |

Example 2

. @_Nf \N/\,NHZ
20 ' Nt

1-(2-Aminoethyl)-4-(2-2-iso-propyloxyphenyl)piperazine
 Cpd.2
A solution of compound 1 (7.5 g, 19 mmol) in EtOH (70 mL) was stirred
for 10 minutes at room temperature. Methylhydrazine (20 mL) was added
25  and the mixture was heated at reflux for 2.5 hours. The mixture was cooled

to room temperature and the resulting solid precipitate was removed by

14



of [err]-valerolactam (5.95 g, 60 nmol) in toluene (100 nL) at O [err]C and
the 10 resulting suspension was stirred for 1 hours. t-Butyl bronoacetate
(8.86 L, 60 mmol) was added dropwi se and the reaction nm xture was war ned
to roomtéWBé%(ﬁ’GP and stirred for 10 hours. Saturated NH ePCTEIS8BI0RAS
added and the resulting organic | ayer was washed with successive portlons
of brine and Herr]O The conbined organic |ayers were dried

(Na[err] SO err]) and concentrated in 15 vacuo to give conpound 3 as an

oi | . Exanpl efiftrdtiont | THe flﬁ@t@wesrwrmhtratqd ipevataogigided the titie compound :
Cpd 4 Trifluoroacetic acid (15 dedt a st] ol ution of
conpound 2 (ggsmdgwhlehwgeqwﬁ%% W@t'eﬂ-l '@ﬁirﬂéééf{)aﬂtﬁ)under Nlerr].
This m xture was stirred for 4 hours and concentrated in vacuo to give the

title conpound as a solid: M5 niz 158 (MH). 25 15 WO 98/ 51298
PCT/ US98/ 09023 Exanple 5 [err] : Example 3

N-[ Et hyl - 2- (2-i so- propyl oxyphenyl ) pi pgéazi n-4-yl)]-

[1' - (2-oxy-pi perdinyl )] acet am dem de Cpd.
5 A solution of conpound 2 (3.61 g, a.egget hyl ene chloride (10 m)
was added to a solution of conmpound (50 g, 219 mmol ) in nethyl ene
chloride 810 nL). PyBroP (10.72 g, 23 ), DVAP (3.85 g, 31 nmmol) and

1-{-Butoxycarbonylmethyl-2-piperidone
' - Cpd. 3
95% Sodium Hydride (1.67 g,'66 mmol) was added to a stirred solution .
of 5-valerolactam (5.95 g, 60 mmol) in toluene (100 mL) at 0 °C and the
10 resuiting suspension was stirred for 1 hours. t-Butylbromoacetate (8.86 mL,
60 mmol) was added dropwise and the reaction mixture was warmed to room
tempeature and stirred for 10 hours. Saturated NH4Cl aq was added and the
resulting organic layer was washed with succeséive portions of brine and -
H>0. The combined organic layers were dried (Na2S04) and concentrated in -

15  vacuo to give compound 3 as an oil.

Example 4
o}

N“CO,H

1-Carboxym'ethyi-2-piperdone
20 : Cpd 4
" Trifluoroacetic acid (15 mL) was added to a stirred solution of
compound 2 (12.93 g, 61 mmol) in methylene chioride (30 mL) under Na.
This mixture was stirréd for 4 hours and concentrated in vacuo to give the title
compound as a solid: MS m/z 158 (MH*).
25

16



N- net hyl nor pholine (2.53 nL, 23 mvol) were added and the m xture was 10
stirred at roomtenperature under N2 for 10 hours. The resulting m xture
was washed with one portion of aqueous sodi um bi carbonate, brine and . .
Herr] O WRIYAM ned organic |ayer was dried (Na2SO4) and RGHUEMWG9633ed i n
vacuo. The residue was purified by MPLC on silica gel using
Et OAc/ MeQH/ triethyl amine (90:5:5) ‘as an eluent to give the title corrpound
15 as an oil: MS mz 403 (MH). Treatnment of the isolated conmpound with an
equi nol ar portion of citric acid.in etygm@rézgate gave the citrate salt of
the title conpound as a solid. Exarrple 6 [err] 20
N-[Et hyl - 2- (2-1i so- propyl oxyphenyl ) erazin-4-yl)]-Nnethyl- [1

- (2-.0xy-pi perdinyl)]acetam dem de d. 6 Sodium hydride (95%tech. 10.6
ng, 0.44 mmol) was added to a sti - ed 25 soIHtlon oD conpound 5 (140.5 ny,

0.35 mmol ) in THF (5 nL) at O ] C/any I«-h\,ﬂl 98/ 51298
PCT/ US98/ 09023 resul ting suspegsign Nw_s_,’%tl r7edlf oM 30)m nutes. Met hyI
i odi de (0.37 nmol) was added dropwi se and thée rPxt s stirred overni ght

at roomtenperature. The residue was concentrated in vacuo, dissolved in
ethyl acetate and vvasheCNR[EVW'@d@déﬁﬂrQBY‘B&thWBptﬂer%Uémak sat. ammoni um

hi d I b d I d d
chloride solution, brine an a_l%éa_glﬁggl}gg&p@bwﬁdgma@ c layer was drie

( Na2SO4) and concentrated in e conpound as a solid:
MBS mz 418 (M#). BIOLOG CAL EXAVPLES Cpd.5

A solution of coinpound 2 (3.61 g, 23 mmol) in methylene chloride (10
| mL) was added to a solution of compound 4 (5.0 g, 19 mmol) in methylene

chloride (10 mL). PyBroP (10.72 g, 23 mmol) , DMAP (3.85 g, 31 mmol) and
N-methylmorpholine (2.53 mL, 23 mmol) were added and the mixture was

10 stirred at room temperature under N2 for 10 hours. The resulting mixture was
washed with one portion of agueaus sodium b_icarbonate, brine and H20.
The combined organic layer was dried (Na2S04) and concentrated in vacuo.
The residue was punf ied by MPLC on silica gel using
EtOAc/MeOQOHi/triethylamine (90:5:5) as an eluent to guve the title compound

16 as an oil: MS m/z 403 (MH*). Treatment of the isolated compound with an
equimolar portion of citric acid in ethyl acetate gave the citrate salt of the title

compound as a solid.

Example 6

)

g CH3 '
RO~y

N-[Ethyl-2-(2-iso-propyloxyphenyl)piperazin-4-yl)]-N-methyl-

20

[1'-(2-oxy-piperdinyl)]acetamidemide
| Cpd. 6
Sodium hydride (95% tech. 10.6 mg, 0.44 mmol) was added to a stirred
25 | -solutlon of compound 5 (140.5 mg, 0.35 mmol) in THF (5 mL) at 0 °C and the

16
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Bi ol ogi cal activity and selectivity of conpounds of the invention was 10
denonstrated by the following in vitro assays. The first assay tested the
ability of corrpounds of Formula | to bind to nenbrane bound receptors
[er]1[ err WO ®120%rr] 1[err]-AR and [err]1[err]-AR Exanpl e IRCITUSOSDAYR3
sequences of the three cloned human [err]1-AR subtypes have 15 been
publ i shed. Furthernore, the cloned cDNAs have been expressed both -
transiently in COS cells and stably in a variety of rram’ralian cell lines-

(HelLa, LMt kehuiting@uspahsioh wads@bed séo 36 Afiniiase N 0.87 n§hal)Wwas

radi ol igand binding activity and the ability to cou e to osp h0|n05|t|de
hydr ol ysi s. atdegsdropwiss and e WU&q@srﬁmradwwrmht@ﬁ r@@nctempgmtpre nmEhe

conas Humart OBy va® ERACE A6 1 vaBS, SR 1 BT ek Greg e et .

and i ncl udedsuticegsive portiorssof SYUEHLE, Gat EMYNeAIur ehictiie sBlutidn, iR &sEn

cited in the literature. For the primary screen a radio Ilgand bi ndi ng

assay wa® us¥aternThe compipgd eraanisiayrr Wase dhed{NgaS04) srdconcentraiaddasi ng |

t he i ndi vi dual nds w th binding
activity on _%_q_u_%ﬁﬁé\é@gﬁ%ytg%gg %’%KSHE%A%S?F@W 'ﬁ%e %ﬁﬁnﬁ@kg?al |y avail abl e

([ 1251] - HEAT, [3H]- prazosin). Each [err]1 receptor subtype was cloned from
poly A+ RNA by the standard net hod _of reverse transcription-pol ynerase _
chain reaction (RT- 30 PCR). ThBIOLQGIRAMGEXAMBEESof pol yA+ RNA were used
for the cI on| ng oBloﬂdlg;C@leaQt ﬂymdeqalmtn\ewwmamoqmqﬂthenmqemn Wiasran

hi ppoca re] hunan .
[err]i[é ‘i p%%?é%\&&\% ih "éﬁF@Eﬁ?Y?-n'ngS IRAESERY testga 198, 51008
PCT/ US98/ 09%hty of co_mpounds of Formula | to bind to.membrane bound receptors a1a-

AR, a1,-AR and a14-AR. ' '

Example 14
The DNA sequences of the three cloned human a1-AR subtypes have

15 beeh published. Furthermore, the cloned cDNAs have been expressed both
~transiently in COS cells and stably in a variety of mammalian cell lines (Hela,
LM(tk-), CHO, rat -1 fibroblast) and have been shown to retain radioligand
binding activity and the ability to couple to phosphoinositide hydrolysis. We
used published DNA sequence information to design primers for use in RT-
20 PCR ampliﬁcation'of each subtype to obtain cloned cDNAs. Human pbiy A+
RNA was obtained from commercially available sources and included
hippocampus and prostate samples, sources which have been cited in the
literature. For the primary screen a radio ligand binding assay was used
which employed membrane preparations frbm cells expressing the individual
25 cloned receptor cDNAs. Radiolabeled ligands with binding activity on all
~ three subtypes (non-selective) are commercially available ([1251}-HEAT, [3H)-
prazosin).
Each a1 receptor subtype was cloned from poly A+ RNA by the
standard method of reverse transcription-polymerase chain reaction (RT-
30 PCR). The following sources of polyA+ RNA were used for the cloning of the
| a1 receptor subtypes: a1.-AR, human hippocampus and prostate, a1,-AR,

human hippocampus, a14-AR, human hippocampus. The resulting cDNAs
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were cloned into the pcDNA3 manmmal i an expression vector (Invitrogen Corp.,
San Diego CA). Each DNA was sequenced for verification and to detect any
possi bl e mutations introduced during the anplification process. Any,

devi ati orwOR8/sE98ence fromthe published consensus for eachr@CEHUSISI090235
subtype was corrected by site-directed nutagenesis. The three [err]l -AR
subtypes (a, b, d) were transfected into COS cells using a standard

DEAE- dextr an procedure wi th a chl oroqui ne shock. In this procedure, each

t ssue oul  wefe BohBaARARBIpNAS RAHAIIEH bidbeforiydcdP IRGogeR| | S and

transfected W|t DNA.  Appr oxi pos
t ransf ecti oGprp. hSaneDlBQO\GA)e Each@ﬂémaﬁmmcndrfbr veriicatoncand tmar ed.

Tr ansf ect ed cells from?2 at.e 100 Mer.e scr ed and suspended in
1St of TEIBGR 8R pRsRBeTCLateR MEpRed HLri e SPTGSUIE BEEREn wos
di srupt ed V\Ah? dévtamﬁ@eqeéncé frovfthe ;'S\%hs%%ﬂtddrfséﬁ@ds fir ddtPOredebeir 10

mnutes at 4 [err]C. The supernatant was centrifuged at 34, 500xg for 20 :
m nut es 85 subtypewas ¢arectad qyealﬂeedlreﬁedmggpmed in 5nL TNE buffer (50mv

1TSS R o G S AT CER g 1

det er m ned hQinb@%MdW@!@d&ﬁﬂr#ﬁphdeﬁdr@ﬂvlméBhl'Errbéﬁﬁe shoRR: IdMsisability

of each conpound to bind to each of the [err]1l-AR subt es 20 was_.assessed

in a recept BrOgEdYR.rRAGktssMe quituse HishAR0MmMhwas inoade Wearqmo“AR

rocatved: 158 B0 et 8 wANCI LG b DBy Applénaldl 22 e RIS, 060 Com
final cpmcetiahatdction>thenddlls vl&e[rvambtteﬂ@td cwweﬁwrdhéﬁmelpaeﬂﬁa (final
concentration 1 p CCS cell nenbrane preparation 25

expr essi ng di ﬁ@'\ifﬁcﬁﬁecéﬁr@i‘saﬁ QMQWSKWQUWMEG scragesanst sHePepdstdei n) .
it r 65 wel k1P Tia it (e Ghaci M RETAC BHYED), °Ftle BllEparidbh °7
filter platevasadisaspted withra ﬁzoimgemzer altwm:thmﬂnfu@edrﬁtl 100ﬂxgdor fiduid (25
) vas add?ndxmtn%seaatc ¢ V\.le]TLlé supernaqgn%c \Ilv!ag Centr {fgéeed at 34 %%lb ?gr 58 n?ing eCskar d
15 at4°C. The pellet was resuspended in SmL TNE buffer (S0mM Tris-HCI,
5mM EDTA, 150mM NaCl, pH7.4). The resulting membrane preparation was
aliquoted and stored at -70°C. The protein cbncentratibn was determined
fol!owmg membrane solublhzatxon with TritonX-100.
The ability of each compound to bind to each of the a1-AR subtypes
20 "was assessedina receptor binding assay. [125I]-HEAT, a non-selective a1-
AR ligand, was used as the radiolabeled ligand. Each well of a 96-well plate
received: 140 pL TNE, 25 pL. [1251]-HEAT diluted in TNE {50,000 cpm; final
concentration 50 pM), 10 uL test compound diluted in DMSO (final
concentration 1 pM-10 uM), 25 mL COS cell membrane preparation
25 expressing one of the three a1 -AR subtypes (0.05-0.2 mg membrane
protein). The plate was incubated for 1 hour at room temperature and the
reaction mixtures were filtered through a Packard GF/C Unifilter filter plate.
The filter plate was dried for 1 hour in a vacuum oven. Scintillation fiuid (25
'mL) was added to each well, and the filter plate wés counted in a Packard
30 Topcount scintillation counter. Data was analyzed using GraphPad Prism

software.
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30 ‘Topcount scintillation
sof tware.. 18 Tables A & [B+k
concentration for select coy ounctsEmfAGﬁQa i nvantion in all receptor

subt ypes. WQB¥8I288 [err] 5 O T A Rerr] PCTR[S08/04023 m
[err]1[err]-AR [err]1lb-AR [err]ld AR5 i-prop CHerr] H H

3 8.7 46120 372 6 | -prop CH err] CH err] H 3-

53 763900 650 7 |-prop CH err] CHerr]CHCH err] H 3

103 172500 3‘f‘é’bﬂsQA&33 list PeAsFhIAeS bxpreéssb@in hahoMb 3

237 170200 Sorop CHerr] . CHerrIpn fnbar dncenigation

4226 348f01(seleqb pomp@des ©of the javention in all rmrf’§lntP$§ H[ epq\_\
26310 260 11 i-prop CH err] H 3536

505 12 CHerr] (CHerr])[err] H This Shggp Re]
30530 15 "*" indicates a citrate saItT‘a'ataA B [err] de I,” pa°°d
R err] [err]la AR [err]lb AR [err]1d- ARZOI

i-prop CHerr] H 104 - 1616 11 Exarrple

ant agoni st activity of sel%t conpounds of Fornula I was denonstrat ed by
the follow ng screen. BindyYng of an agoni st toﬁZerr]l ARs 19

I
/\/ O

iy

[z]

5.
Cpd. Ry__A R> m __ola-AR gib-AR  old-AR
5* jprop CH, H H 3 87 46120 372
6 prop -CH, CHs H 3 53 763900 650
7 prop CH,  CH,CHCH, H 3 103 172500 372
10 8 jprop CHy CHy(C)CH; H 3 237 170200 358
9 iprop CHp, CHyPh H 3 88 4226 348
10 jprop CH» H CO.CHs 2 20 26310 260
11 jpprop CH, H T H 4 18 3536 505
12 CH; '(CHy), H H 3 o8 109000 30530
15 " indicates a citrate salt
Table B
/ \ _A N
N N/ ~ \"/\N
. O
O
/
R4
Cod. A R m _o1a-AR alb-AR _ aid-AR
20 13  jprop CH, H 3. 18 1932 189
" Example 15

The antagonist activity of select compounds of Formula | was

demonstrated by the foliowing screen. Binding of an agonist to «.1-ARs
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WD 98/ 51298 PCT/ US98/ 09023

causes the activation of PLC through Gprotel n coupl ed mechani sms (M nneman »
and Esbenshade, 1994). PLC catal yzes the hydrol ysis of phosphatidyl

i nosi tol Woasﬁl@phosphate (PI'P2) generating two second rressmrrg«mSMB:cul es,
inositol 1,4,5-triphosphate (I P3) and di acyl glycerol 5 (DAG and

ultimately resultl ng in nmobilization of intracellular calciumstores. Hts
fromthe primary screening assay that showed selectivity in inhibiti ng

radi ol i gand c%hQQé LOtivdtonldt Lé[ﬁ‘rb[ni; éfn @d{iﬂlé@éﬁih%ﬂ [snid'e ability to

ant agoni ze t | zation o cytoso CI umin c I nes stably
expressi ng |(therﬂaalandeEshmshade|.bTS%s PLIDcatalyzes tRe dqydralysisof of - st abl e

cell lines expre SL each,r t The aI ha, 1 adrenergic

recept or suﬂ"@ﬁ@é  igosity| 4%8[%98"3@[‘%358 e%)tQﬁ"% RY tWo 5ef eg into HEK
1293s (hunan neégyehgerﬁ\dféaﬂey)msgtdm 4 8-thiph aséﬁaﬁa ((PH)W:Q&WQPS;%R)‘{S' ng cel |

| ines. Transfection was perforned usi n&m G bcoBRL) cationic lipid

reagent &i xdDAGR)andutimaielyfresmifingia m nid intsagaliwlaprealcinmnstorasedi um

| pi a- ona o dmishe Bt soldeting $5pal el bBBa Rty In ' "
Ser um cont airgdieligehQ Binting to tHe WS ARREreélindateddorld ébi e dntggtrazed for
an additional 48 hours. Followi ng this incubation, each plate was split 1:5

into sel ect .tba mekilizatioporfiertesalis calumgDEelilings statly swgressing individual

(geneticin) lates were fed every 4 days with the appropriate
sel ection m{ #@}%P?@Pegpprom mately 3 weeks, col onies were picked for -

each suhpype frorPreparatith ofstable@Eldirrs! exp‘resuh@bamsec@bpwtﬁypmerm
expanded and frozen. Twelve cell lines of each subtype . were screened for

al pha 1 adr eHehailcadrepergic Feqapten SHPtYRSS (@ 2. dhis @ed@QNA%HEEMNV%Pndl ng 25
assay: Posi i qerCUbH YR HER DY RBREASHhbY oARAkUAET) BMIs'th ol SN

receptor-expressing cell lines. Transfection was performed using DMRIE-C
(GibcoBRL) cationic lipid reagent mixed with 2-3 ug of DNA and reduced

15  serum OPTI-MEM 1 medium (GibcoBRL). Cells in 100mm tissue culture -

' plates were overlayed with the lipid-DNA complex and incubated at 37°C, 5%
CO, for 5-6 hours. Serum-contéining growth medium was then added and
cells were incubated for an additional 48 hours. Following this incubation,
each plate was split 1:5 into selection medium containing 250, 300 or 350

20 ug/ml of G418 (geneticin) antibiotic. Plates were fed every 4 days with the
appropriate selection medium. After approximately 3 weeks, colonies were |
picked for each subtype from the 300 ug/ml G418 selection plates. Colonies
were expanded and frozen. Twelve cell lines of each subtype were screened
for alpha 1 adrenergic receptor binding using a whole cell receptor binding

25 assay. Positive cultures were subsequently analyzed by the calcium
mobilization assay. '

HEK 293s celis expressing human o1a-AR were lifted with trypsin and
washed once with HBSS. The cell peliet was resuspended in HBSS with
0.05% BSA to 1-5x10° celis/ml. A 5 mM Fluo-3 solution (in 2/3 vol. DMSO

30 and 1/3 vol Pluronic acid) was added to the céll suspension, giving a final
Fluo-3 concentration' of 5 uM. Cells were then incubated with gentle rocking
at room temperature for 1 hr in the dark. After incubation, the cells were
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nmobi | i zati on assay. HEK 293s cells expressing human [err]la-AR were lifted
with trypsin and washed once with HBSS. The cell pellet was resuspended in
HBSS with 0.05% BSA to 1-5x10[err] cells/m. A5 mMFluo-3 solution (in 2/3
vol . DVBOWSH98/8298 1/3 vol Pluronic aci d) was added to the cBFT/USIROAH on,
giving a final Fluo-3 concentration of 5 [err]M Cells were then i ncubat ed
with gentle rocking at roomtenperature for 1 hr in the dark. Af ter

i ncubation, the cells were 20 WD 98/ 51298

PCT/ US98/ 09%5sﬁ&§hﬂ¢t@?ﬂ%§hﬂ@ﬁ%&?énﬂ@@ (reHBSEWith 1. 286M @401, to 25 nM
CaCl[err] to O 7x10[err] cell/m. Ce al i quat s ﬂlOO [err]l) were 8| ppetted
into each vveO.I?x!bﬂ celiiml. Gell pliguats {HPA LY. WQI&IFUPB% efinte eagh wall fa%Pnduced

th
oy P Rl ciBrapit. £¥oiih ORGP RS ntifead Wi RpRitiiepirentid ©
Afterward, tgg) 8 eoorhtte ralddaedTWOdnhhtwmaotassagmmgaalstnmete)r ed for
2-3 m nutes u5| ng FLI PR ( Mol ecul ar Devi ces, nggound f/f"l nhi pjted the
mobi | | zat onadded {a sells whlizing ai9Gmvall Pipettary mefwﬁfd BaPS Eﬁﬁpe 16 -10
fhe antagon! shadiibteddst Siiflal s HbRrbY o2 8miFREBOUARS FIPRNMdISAGH | on

for prostate ues over ~“aor t1ssues as wel err ant agonli sts was

denonst r at ed Davides| USA). - Corapound Sachibited thees mobilization of aytosolic calcium@t ssue
and rat aorta tissues were examned in the presence and absence of '

ant agoni st c8RP6em 9 WM. an indication of the selectivity of antagonism
test 15 conpound effects on vascul arggdpm@ieMauscl e contractility
([err]1[err]-AR and [err]1[err]- AR) were conpared to the effects on
prost atigosnoot h Mhecartagomist adtjvityrgndiRe. seBectivity of composndsiof the ssue and

aortic rings |lr\*nl\\l/eern%o:')\%?1 brnoes atfert%sues o%er aoRuc tissues as well as their antagomsts :
was demonstrated as follows. The contractile responses of rat prostatic
tissue and rat aorta tissues were examined in the presence and absence of
antagonist compounds. As an indication of the selectivity of antagonism, test
15 compound effects on vascular smooth muscle contractility (a1,-AR and a14-
AR) were compared to the effects on prostatic smooth rhuscle. (12-AR). .
Strips of prostatic tissue and aortic rings were obtained from Long Evans
derived male rats w‘eighing 275 grams and sacrificed by cervical dislocation. |
The prostate tissue was placed under 1 gram tension in a 10 mi bath |
20 | containing phosphate buffered saline pH 7.4 at 32 ° C and isometric tension
was measured with force transducers. The aortic tissue was placed under 2
grams tension in a 10 ml bath containing phosphate buffered saline pH 7.4 at
37 °C. The ability of test compound to reduce the norepinephrihe—induced
contractile response by 50 % (ICso) was determined. Compeund 5 inhibited
25 ~ the contractile response in aortic tissue with an ICs of 31.9 uyM and in -
prostate tissue with an ICso of 1.3 pM.
Example 17
Select compounds of the invention were tested for their ability to
antagonize phenylephrine (PE) induced increases in intraurethral pressure in
30 dogs. The selectivity of these compounds was demonstrated by comparing
their effect upon PE induced increases in mean arterial pressure (MAP) in the
dog. | '
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derived male rats wei ghing 275 grans and sacrificed by cervical

di sl ocation. The prostate tissue was placed under 1 gramtension in a 10 m -~
bath 20 contai ni ng phosphate buffered saline pH 7.4 at 32 C and isonetric
tensi on Wa© 98153298red with force transducers. The aortic ti FOT0SKEHIPBaced
under 2 grans tension in a 10 m bath contai ning phosphate buffered saline
pH 7.4 at 37 [err]C. The ability of test conpound to reduce the

nor epi nephri ne-i nduced contractile response by 50 % (I Cerr]) was

Crseue wth an | OHBle Beagle ol Sferé Ands o8l e e80T ©

| Clerr] of linfalisthidVbréssure(RIF)7in e prostatspretings Méah laeterialpréssare were -
I vyt e N R
o ar tor i Aofs iMay S ARisheak Lv.BAIRE houBOrY [ pDmgRg drncr cases 1n

PCT/ US9 8/@90@&%@%@&) tdasstablishea eontstblhagdntst diosadresporiss euriveedUPo

measure intraurethra ressy he pros; at| urethra, Mean
arterial preaR@MA M@ﬁ;r%dﬁﬁié'lﬂvﬂégﬁhd"’&eéﬁﬁ' pf%ﬂz'@?q‘ﬁ’ the fenoral

artery. DogspM&d I to [err]
Somg! ko) ot RASHfe Tho idsAndficte thRie e Hibglul doBe o Bre'aAeiaohis

dose- r esponseomapound, fbllmadbyMMPP\Eemmneages@éasémdmgnngeeaamndbee unti |
theIUPreturnedto base] i ne.  The dogs t r iven an i ol us dose
of “the ant agBPIER! GRS GIRTe TPSPPGHR . [U shgaial medhiaments il ng
doses, afi ne§£|¢PE)éHd|@hge@@ére&bcdm MAfPANBg0RE ¥6mpbliid Wi thiled

measur.enent s | ow ng
over a dose range of 3 to 300 ug/kg in half-log increments. The interval

between antagonist doses was at least 45 minutes and three experiments

were performed per dose level for each test compound. The graphs below

illustrates the mean percentage reductions in {UP and MAP for compounds 5
15 and 12 respectwely

100+

% Reduction in
Pressure

0.1 1.0 10.0 100.0 1000.0
Dose (ugl/kg, i.v.)

Effects of Compound 5§ updn IUP and MAP at 10 pg/kg PE in dogs

20 B UP
| A . MAP
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10 each PE chall enge were recorded. The antagoni st conpound was tested
over a dose range of 3 to 300 ug/kg in half-log increnents. The interval
betvveen ant agoni st doses was at |east 45 minutes.and three experinents were
perfor madwmss/siasae | evel for each test conmpound. The graphs PGIViise8/09023
Il lustrates the nean percentage reductions in | UP and MAP for conpounds 5
15 and 12 respectively. [err] Effects of Corrpound 5 upon IUP and MAP at 10

[err]g/kg PE in dogs 20 [err] | UP
[err] MAP 22 berr] Effects of Oorrpound 12 ] 10
[err]g/kg PE in dog}oerr] |UP [err] REEE LD,
Fields DW Chou T-C rion DN, Kane M Vaughan ED.__a n-D-(1093)
Medi cal manag&nent beni gn prostatic hyperplasia:- a cani ne nodel -

conparing theSi@ vi efficacy of al ph
prostate. J. %Jr::l 149: 395-399. Bru
Berelowitz M :(3991)50 | ecul ar clo
human [err] 1A@a8r enerdi c recept
1485-1490. 19%Byl und OB, Eiken
M nnenan R 25 '

adrenergic 10 antagonists in the
JE,, Wi ttaker J, Song J, and

and sequenci ng of a cDNA encoding a
7Bl ochem Bi ophys. Res. Commun. -179:

g DC, Hi ebl e JP, Langer SZ, Lef kovmtz RJ,

0 - ——rrrrr———rrrrrn
1 10 100 1000

Dose (ug/kg, i.v.)

Effects of Compound 12 upon I_UP and MAP at 10 ug/kg PE in dogs'

u IUP
A MAP
5
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foll owi ng prostatectony. JAMA 257: 933-936. Yamada S, Tanaka C, Kinura R
and Kawabe K (1994) Alpha 1 - adrenoceptors in human prostate:
characterization and binding 25 char acterl st ics of al pha 1-antagonists.
Life Sci. Wa9os/se8%- 1854, 27 A Bt s o i e = 1. A Cpopsgiosess
Formula | [err] 5 wherein: A |ﬁ=i§6@ﬂ{£r’"ﬂ-}rﬁeﬁﬁ?}l erenis 1-6; Rerr]
Is (Jerr]al kyl, phenyl, substitijited pREPYACED where the
phenyl substituents are indepen m one or _nore of the
group consi sWhat isfclainedrisal kyI CJ err]al koxy and hal ogen, Th‘SSheetH%BwnWw

phenyl (err] gl kyl 5 &aﬁ f ighenyl L err]al kyl where. t;mm
substltuents are | epen ently se ected 15

of the group consisting of CJerr]al kyl, [err]al koxy and hal ogen;

hydrogen, CJerr]al kyl, C[errRal kenyl, C[ err]al kynyl, phenyl (Jerr] aI kyl , o_r
substituted phenyl ( err]al kyl ere the phenyl subst Ituents are :
I ndependently sel ected 20 ~ fromonegpr nore of the group -
consisting of Clerr]alkyl, C[er{ al koxy and hal ogr ;28

A N
N N NS \"/\E
\_/ -
. L 0]
5 |
wherein: _ |
A  is(CH,), where nis 1-6;

R, s C,,alkyl, phenyl,
substituted phenyl
10 where .the phenyl substituents are independéntly selected
from one or rﬁore of t_he'group consisting of C, ;alkyl,
C,calkoxy and halogen, phenyIC, alkyl, or
substituted phenylIC, ,alkyl | |
where the phenyl substituents are independently selected
15 from one or more of the group consisting of C, .alkyl,
C,salkoxy and halogen;
R, ishydrogen, C, alkyl, C, alkenyl, C.1 5 alkynyl, phenyiC, .alkyl,
or substituted phenyiC, .alky!
where the phenyl substituents are independently selected
20 " from one or more of the group consisting of C, ;alkyl,

C, salkoxy and halogen;

o WA



E is [err] 5 where: mis 1-5; Rerr] is hydrogen,
Clerr]al kyl or oxygen, where if Rerr] is oxygen, the hashed |ine
represents a bond and if Rerr] is (Jerr]alkyl the hashed line is absent;

10 “ "WO98/51298 Rl err] oxygen, hydr e ‘g‘ or RGT/USR0Bxy,
Clerr]al kyl carbonyl, ([ err]al koxycar bpn ’?, F‘r’i'] g ‘r a[;koxy, substituted
phenyl ([ err] al koxy where the phenyl--shbst it z . pentleﬂﬂ—y—sel—ee{—ed—
fromone or nore of the group consisting of 15"
Cerr]al kyl, Cerr]al koxy and hal ogen, am dqa3 and substitut ed Thlm Y Rep]acfed'
t he nitrogen substituents ,are independently el ected from one 3 ’rl uum
the group consisting or}{@r ogen Ry err%}al kyl)~cl£ 3| koxy an

the

where if R4 is oxygen, tl i ne~gepLgsentk
ot her substituent, the hash¢d Ijjne is absent’\ BFs
Cerr]al kyl or taken togeth (&Hﬁ)m Rlerr] to gJorma cycl ohexane,

cycl opentane or cycl opropgffie ring; 29 ' R4 or

_ m is 1-5;
5 . R, is hydrogen, C, .alkyl or-oxygen,
where if R, is oxygen, the hashed line represents a
bond and if R, is C, ;alkyl the hashed line is absent;
R, oxygen, hydrogen, C, salkyl, formyl, carboxy,
C, salkylcarbonyl, C, .alkoxycarbonyl, phenylC, salkoxy,
10 _ substituted phenylC, ;alkoxy
where the phenyl substituents are independently
selected from one or more of the group consisﬁng of
C, ;,,alkyl, C, salkoxy and halogen, amido, and
substituted amido |
15 | where the nitrogen substituents are independently
selected from one ou; more of the group consisting or
hydrogen, C, ;alkyl, C, ;alkoxy and hydroxy,
where if R, is oxygen, the hashed line represents
a bond and if R, is any other substituent, the
20 ' héshed line is absent;
Rs is hydrogen, Cqsalkyl or taken together with Re to form a
cyclohexane, cyclopentane or cyclopropane ring;
Rs is hydrogeh,. Ci.salky! or taken together with Rs to form a

cyclohexane, cyclopentane or cyclopropane ring;

* ¢ L M 0§ *
i
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Rlerr] is hydrogen, (err]alkyl or taken together with Rlerr] to forma
cycl ohexane, cycl opélihtS§h®tIdasBc dpane ring; and pharmaceutically
acceptabl e salts ther potaesy0of claim 1l where Rierr]

d err] al kyio sss1298 2- 4 rAng’\l §f err] al kyl , POT/US98/09023

C err]al kenyl . 3. e corrpoun S of g_mz [erdY] where E'is, 10 4. The
conpounds of claim?2 Wnere R[ xpgerand Rlerr] is hydrogen

([ err] al koxycarbonyl, or oxygefm 'The ‘conpounds of claim4 where Rerr]
I s hydrogen and E_i aim5 where mis 2 to 5.
7. A conmpound a hgqﬂé%eq‘ﬁ "g?? é}%@ %@%t@gr&#ﬁs t hereof sel ected 20
fromthe group conS|st|ng of N-[ethyl 2- (2 | SO~ _

propyl oxyphenyl) pi perazin4-yl)]-[1"-(2-oxy-pi perdi nyl )] acet am de, N

[ et hyl -2- (2-pso- anapbmpgmhdsyifblalmerwhere Ry ¥d ;B].sa{kyipnhglz-q Janq&c&y- :

Blr gg;?gglp%!aﬁ;?; Sﬁ%‘g@g?ﬁ gﬁ%ﬁp%“a?‘?‘@&sgf ber di nyl.)] acet am de. 25 30

8. A cdmpound N-[ et hyl -2-(2-i so- propyl oxyphenyl) pi perazin-4-yl)]-[1"-(2-
oxy- pi per di ngl ) ] aypsaBhiounde gfltkaimezeut i cally accept able salts thereof. 5 -
9. A pharnmaceutical conposition conprising a corrpoundaSaccordl ng to

where Eis,

4. The compounds of claim 2 where R; is oxygen and Ry is hydrogen,
10 Cisalkoxycarbonyl, or oxygen. :

N
r"'x\ Ra
—f
_ _ )— (CHz)m
5. The compounds of claim 4 where R, is hydrogen and E is R4

6. The compounds of claim 7 where m is 2 to 5.

16 _
7. A compound and pharmaceutically acceptable salts thereof selected

from the group consisting of N-{ethyl-2-(2-iso-
propyloxyphenyl)piperazin-4-yl)}-{1 '-(2-oxy-piperdihyl)]acetamidemide,
N-{ethyl-2-(2-iso-propyloxypheny!)piperazin-4-yl)]-N-methyl-{1'-(2-oxy-
20 piperdinyl)]acetamidemide, and N-[propyl-3-(2-iso-
propyldxyphenyl)piperézin-4—yl)]—[1 '(2-oxy-piperdinyl)jacetamidemide.

B. A compound N-{ethyl-2-(2-iso-propyloxyphenyl)piperazin-4-yl)}-{1 '-(2-
oxy-piperdinyl)]acetamidemide and pharmaceutically acceptable salts
25 thereof. '
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claim1l andapharnﬁ‘C@Uﬁ—cat—l—y—aCté’p{—able carrier or diluent. 10. A

phar naceut i cal conpogi,t k ) (RORRN S| n conpound according to claim6 and a
phar macelyig@alshapgacce ﬁ m ‘diluent. 10 11. A pharnmaceuti cal
or

conposition conprisin m 8 and BCT/US98/09023
phar maceutical | y acce &?ET ARtBEEN I A rret hod of treati ng a
di sease nedi at ed by the [err] 1[err Eficre jept or

conpri sing administering a conpound of claim L to-a patlent at an effectlve
dose. 13. 8 net Acphmsmaceatxsalregmpcmtmasmnpasingtacbmponma{:eusrrd]ngtfoar r]
adrenergi c receptor r|5| dministerin psitign of claim6 to a
patient at an ZOC’a'm 5@? th‘éqi.'g/ %egtail nﬁ!ﬁfqgfd“b'ﬁghtl ng a di‘sease
medi ated by the [err]- 1[err] adrenerglc receptor conprising adnmi nistering a
conposition of claim8 to a patient at an effective dose. 25 15. The

met hod of cfh@i m Mhmma@eumalmnmaﬁmn somgrisings ecrajound atgomaling to
effective dose 0. met hod of claim 15 where

t he dose§| s 0. 05°If'r6%11§'%‘g6 Mlyaccgpfﬁgiﬁgarqﬁrqr [&Ppﬁg beni gn
prostatic hyperplasia conprisi ng admi ni stering an effective dose of a

conpound of claim1. 31 18. A conpound of Formula Il [err] S wherein:
11. A pharmaceutical composition comprising a compound according to

claim 8 and a pharmaceutlcally acceptable carrier or diluent.

10 12, Amethod of treating a disease mediated by the a-1, adrenergic receptor

comprising administering a compound of claim 1 to a patient at an
effective dose.

13. A method of treating a disease mediated by the «-1, adrenergic receptor

15 comprising administering a composition of claim 6 to a patient at an
effective dose.

14. A method of treating a disease mediated by the a-1, adrenergic receptor |

comprising administering a composntion of claim 8 to a patient at an
20 effective dose.

15.  The method of claim 18 where the compound is administered orally and
an effective dose is 0.01-100 mg/kg daily.

25 16. The method of claim 15 where the dose is 0.05-1.0 mg/kg daily.

17. A method of treating benign prostatic hyperplasia comprising
administering an effective dose of a compound of Formula |.

30 18. A compound of Formula fi
R1

N ‘/\/
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A s (CHerr])[err] where nis 1-6; Rerr] I's branched C[err]al kyl,
phenyl, substituted phenyl where the phenyl substituents are independently
sel ected 10 fromone or nore of the group consisting of

C err] al kyWO985898] al koxy and hal agen.. phesw-C uj%al kyl , orpcerbsdsiobsbzed

phenyl ([ err]al kyl where the phe\‘ yfl-ﬁ@gps_t;rtm&?&r [ ndependent ly sel ected
fromone or nore of the group cpnsi strErLASE] err]ial kyl , 15°
( err]al koxy and hal ogen; R7 CBZ. 19. The conpounds

of claim18 where nis 2-4 and Rlerr] isybranched d err ] atkys$heet 2@s Bdn RIN
compounds of claim 18 where Rerr] is hydrogen or BCC. - 21.

sel ected froghéfsn:gr oup consisting of '1- (2-am noet hyl) - Jﬂlﬂlrllmmﬂljﬁr
4-(2-2-iso-propyl oxyphe(\éé_“)l per azi ne 1- (3-am nopropyl ) 4-

propyl oxyphenyl ) pRper aifi Mere-n is 18 nobut y- 4- (2- 2-i so-

propyl oxyphenyl )p perazi onpound 1 _ .
- (am noet hyl ) 4- (2 P-1i 5'3(8? B‘}’F&Wgnw ) pi perazi ne. 32 23. A corrpound‘- -
of ‘Formulga Il [err] 5sﬂmﬁl§’(ba H8nyt 1S 1,3,4, or 5. 24. The conpounds of
claim23 where mis 3-5. é) X nmpound,

1-t- but oxycar bo nyI nmet hyl -vmepepbe punenyl substltuents are independently selected
from one or more of the group consisting of C, ;alkyl,

C, ;alkoxy and halogen, phenylC, alky!, or
substituted phenyIC, salkyt
10 where the pheny! substituents are independently selected
from one or more of.the group consisting of C, ;alkyl,
C, ;alkoxy and halogen; .
Ry is hydrogen, BOC or CBZ.

19. The compounds of claim 23 where n is 24 and R, is C,ealkyl.
15

20. The compounds of claim 25 where Ry is hydrogen.

21. A compound selected from the group consisting of 1-(2-aminoethyl)-4-
(2-2-iso-propyloxyphenyl)piperazine, 1-(3-aminopropyl)-4-(2-2-iso-
20 propyloxyphenyl)piperazine, and 1-(4-aminobutyl)-4-(2-2-iso-
propyloxyphenyl)piperazine.

22. A compound 1—(2-aminoethy|)-4-(2-2-i§9_—propyonyphenyl)piperazirie.

25 23. : A compound of Formula il
X WL o

wherein: |
m is 1-5.
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| 24. The compounds of claim 28 where m is 2—5

- 25. Acompound, 1-§¥butoxycarbOnylmethyl-Z-piperidone.
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